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H300peTeHne OTHOCUTCS K 3aIMUTHOMN MPpO(UIBHON ITaHKEe 0 MCHBIICH Mepe IS OJHOW BEpU TpPAaHC-
MOPTHBIX cpeacTB. KpoMe TOoro, 0HO OTHOCHTCS K JABEPH C 3AIIUTHON NpOoQIIBHON TUTaHKo#. B yacTHOCTH, H30-
OpeTeHne OTHOCHTCS K 3allUTHOH PE3MHOBOHM MPOQMILHOH IIaHKe, KOTopas obiamaeT 3aJaHHOW THOKOCTHIO
WIIH yIIPYTOCTHIO.

B cmrpicne m300peTeHnss B Ka4yeCTBE TPAHCHOPTHBIX CPEACTB CIIEAYeT MOHUMATh, B YaCTHOCTH, I'PY30BEIC
aBTOMOOWIIH, JTUQTHI, CAMOJIETHI WM TOHIOJBI MTOIBECHON KaHATHOU MOpord. COOTBETCTBYIONTYIO N300PETECHHUIO
3aIUTHYIO MPOQIIEHYIO IUIAHKY WCIONB3YIOT MPEINOYTHTENFHO B IBEPSIX WM MOIBIDKHBIX AJIEMEHTax TPaHC-
MOPTHBIX CPEACTB IS CHTHAJM3AINH JIMIIaM, TOIb3YIOIIMMCS TPAHCIOPTHBIMU CPEACTBAMH, O IBI)KEHUH HITH B
[[EJIOM O COCTOSIHAM JIBEPH WJIH, COOTBETCTBEHHO, TIOJBIKHOTO DIICMCHTA.

Jlo HacTosIIero BpeMEHU MOP B TPAHCIIOPTHBIX CPEACTBAX CUTHAIBHBIC JIAMITEI MHTCTPUPYIOT B aIFOMU-
HHUCBBIC WU CTAITbHBIC MPOQWIN ABEPEH MM pa3MEIaloT B OOKOBBIX CTCHKAaX. DTO 3aTPAaTHO C TEXHOIOTHYC-
CKOW TOYKH 3pEHUS U MPH M3BECTHBIX YCIOBUSIX YXYIIAET KECTKOCTh aJFOMHHUCBBIX WIH CTATbHBIX MPOduIei
nBepeit. Kpome Toro, HE0OX0 UM MMOIBOJT HATIPSKCHUS K CUTHAILHBIM JIAMIIAM B TaKUX MPOQWISX ABEpEH Wi K
OOKOBBIM CTEHKaM TPAHCIIOPTHOTO CPEACTBA.

3amaya pe3MHOBBIX MPOQUIHHBIX IJIAHOK OOBIYHO 3aKIII0YAeTCs B 00CCTICUEHUHN YIUIOTHEHUS MEXKITY JBe-
PBIO M paMOii FIJIH, COOTBETCTBEHHO, ApYToil 1Bephio. [loaToMy pe3snHOBEIEC MPOGMIBHBIE INITAHKH pPa3MEIIaloT Ha
KpasiX aJIFOMHHHUEBBIX WIN CTAIBHBIX poduiel aBepei.

B pesymeraTte Bo3pocmmx TpeOOBaHWI K TPAHCIIOPTHBIM CPEACTBAM M YXKECTOUCHHBIX NMPENNUCAHUHN IO
0e30MMacCHOCTH pe3WHOBEIC MPO(MIBHBIC IIAHKH HApsAAY ¢ UX (GYHKIMEH YIUIOTHEHHs Ojarogapst X yOpyroctu
BBITIOJTHSIOT TAaKXKe OAHY WM Ooiee QYHKIMH JaTYMKa CHTHAIOB. Tak, BO MHOTHE PE3WHOBBIC MPOQIIIEHBIE
TUTAHKH BCTPOCHBI KOHTAKTHBIE AJIEMEHTBI, KOTOPBIE COOOMIAIOT O KOHTAKTE C MPEIMETOM WU MOJIh30BaTEIEM U
PYU HEOOXOTUMOCTH TPEPHIBAIOT MIIM OCTAHABJIMBAIOT JBIKCHUC JBEPH WM MOJBIKHOTO 3yeMeHTa. [loMumo
9TOr0 M3BSCTHHI PE3MHOBBIC MPOQIIIHHEIC IIAHKH, KOTOPHIE COJACPKAT (POTOIIEKTPHUECKOE YCTPOHCTBO 3alu-
TBI, C TIOMOIIBIO KOTOPOTO OECKOHTAKTHO KOHTPOJIHPYIOT MPOCTPAHCTBO BOKPYT JBIIKYIICHCS TBEPH, OCYIIECT-
BIISISL M3JTyUCHHE W/VUTH TIPHEM HEeBUAUMOTO cBeTa. OCHOBBIBAsCH HA M3MEHEHUSIX MPUHSATOTO CBETA, MOXKHO CHe-
JaTh BBIBOJ O HAIMYMH MPEeIMeTa WU JHUIA BHYTPH 30HBI IBIDKEHUS ABEPH U MPEIIPUHATH COOTBETCTBYIOIIHE
OTIepanyy yIpaBiICHHUS.

B cdepe aBTOMOOHIIECTPOCHUS H3BECTHBI POQIITH IBEpE MM IeKOPATHBHBIEC TUIAHKH, KOTOPBIE COIEp-
JKaT CBETOBBIE DJIEMEHTHI I OCBEIEHHSI, HAIIPUMEp, TOJIa WIIN 30HBI IIOCAIKU IS OOJIETYCHUS TEM CaMbIM I10-
CaJIKi B TPAHCIIOPTHOE CPEACTBO B TEMHOTE.

3amaueit N300peTCHHS SBISIETCS MPEIIOKEHNE 3alTUTHON PE3NHOBON MPO(UIHHON TMJIAHKH WIIH YIPYTOH
3aIUTHON MPOGUILHON IUTAHKH, KOTOPAsk BBIMOIHACT CUTHAIBHYIO QYHKINIO. COOTBETCTBYOMIAs H300PETCHUIO
3alUTHAs TPOQUIbHAS IJIAHKA TOJDKHA OBITh BBITIOJHEHA JOCTATOYHO MPOYHOM JUIS MCIOJIB30BAHUS B TPAHC-
MOPTHBIX CPEACTBAX U JIOJDKHA OBITh MPOCTO M PEHTA0EITHHO U3rOTABIUBACMOM, MPUYEM CHUTHAIBHAS (DYHKIUS
peain30BaHa MPEANMOYTUTEIHHO KaK JOOCHAIAaeMast WIH, COOTBETCTBEHHO, 3aMEHsIeMasl.

B ocHOBY n300peTeHUs TON0KEHA UIes paclIupeHus (yHKIMOHATBHOCTH YIPYTUX MPOMUIBHBIX TUIAHOK,
KOTOPBIC HA3bIBAIOT PE3MHOBBIMHU MPOQWIAMHU JUTS MPEUIOKCHHUSI TEM CaMBIM H3TOTOBUTEISM TPAHCHIOPTHBIX
CPEICTB aNbTEPHATHBHI pean3alliil MPEeJOXPAHUTEIBHBIX IPUCTIOCOOIEHIH. 3a CUeT CIIOCOOHOCTH K YIUIOTHE-
HUIO, IPHUCYIIECH KKI0W ynpyroi npoduibHON TIaHKE, CTAHOBUTCS 00Jiee 0JIaronpusTHON HHTErpaIns JPyTHX
3aIIUTHBIX 3J€MEHTOB B MPOMUIBHYIO IUTAHKY, TOCKOIBKY, B YaCTHOCTH, B c(epe TPAHCIIOPTHBIX CPEICTB IKC-
TUTyaTalis IpOTEeKaeT BO BIAXKHON OKpyKaromed cpeae CO 3HAYHTENbHBIMU KOJICOaHHWSIMH TEMIIepaTyphl, a
TaKXKe MEXaHHYECKUMH HATrpy3KaMH, U TpeOyeT JOCTAaTOYHOTO YIIOTHEHHS, B YACTHOCTH, DIIEKTPHUECKUX dJIe-
MEHTOB. DTO 0C000 HEOOXOUMO JJIS TOCTHIKEHUS [UTUTEIIEHOTO CPOKA CITYKOBI 3alIUTHBIX YCTPOWCTB.

VYka3zaHHYI0 3a7ayy pEIIAOT C MOMOINBI0 TPU3HAKOB HE3aBUCHMBIX IYHKTOB (POPMYIBI H300pCTCHUS.
[IpennoyTuTeNbHBIC BAPUAHTHI HCIIOTHECHUS TIPUBEACHBI B 3aBUCUMBIX TYHKTaX ()OPMYJIBI H300pETCHUS.

VYka3zaHHYIO 3a[1a4y PEIIAlOT, B YACTHOCTH, C TIOMOIIBIO 3aIIUTHON MPO(UIBHON TIAaHKH sl IBEPH TPAHC-
MOPTHBIX CPEIICTB, COJACPIKAMICH HEMPO3PAYHBIA YIPYTHUH OCHOBHOM 3J€MEHT, B KOTOPOM BBITIOJTHEHA IO MCHb-
el Mepe ojlHa MpreMHasi 00J1acTh, IPUYEM B YKa3aHHOW IO MEHBIICH Mepe OJHON MpUEeMHON 00IacTH pacmo-
JIO)KCHA BCTaBHAs IUIaHKA, KOTOPAsi COACPIKUT M0 MEHBIICH Mepe OIMH UCTOYHHK CBETA W BHITIONHEHA U3 YIIPY-
TOro MaTepuaia, KOTOPBIH ABJISACTCS 0 MCHBIIIEH Mepe YaCTUIHO MPO3PATHBIM.

B mpeanouTnTelsHOM BapHaHTE NCTIOMHEHUS IepBast IprueMHas 00J1acTh BHIIIOJIHEHA B BUJE OTKPBITOTO I10
MEHBIIICH Mepe B HampaBlIeHWH HApPY)KHOH CTOPOHBI 3aIIMTHON MPOQIILHON TUIAHKH ITOJIOTO MPOCTPAHCTBA,
MPUYEM B OTKPBITOE TIOJIOE TPOCTPAHCTBO BCTABJICHA BEHIIOIHEHHAS IO MEHBIIECH Mepe YaCTHYHO U3 IIPO3pPadHo-
ro MaTepuayia TepBas BCTaBHAs IUIAHKA, KOTOpas COAEP)KUT MCTOYHUK cBeTa. Ilepmas mpuemHas o01acTh BEI-
MOJTHCHA B BHUJIE OOJIACTH C TEOMETPUICCKAM 3aMBIKAHUCM.

Bropas mpuemMHasi 00JIaCTh BBIIOJIHEHA IPEAIOYTHTEIBHO B BHJIE 00TACTH C TEOMETPHUYCCKUM 3aMBIKaHH-
€M, IIPUYEM BO BTOPOW OOJIACTH C TCOMETPUYCCKUAM 3aMBIKAHHEM MOXET ObITh BCTaBIICHA WM YKPEILICHa BTO-
pas BcTaBHAs IIaHKA, KOTOpPAas COACPKUT COOTBETCTBYIOIIUI 00JACTH C TEOMETPHUYCCKUM 3aMBIKAHHEM Kpe-
MICXKHBIA YYaCTOK.

H3o0peTenneM npemiaraeTcs, YT0 OTKPBITOE MOJIOE MPOCTPAHCTBO HAMPABICHO BO BHYTPEHHEE MPOCTPAaH-
CTBO WJIM K HapPYXXHOH CTOPOHE TPAHCIIOPTHOTO CPEACTBA /WM 00JACTh C TEOMETPHUUECKUM 3aMBIKAaHHEM BBI-
MIOJTHEHA Ha TOPIIOBOW IMOBEPXHOCTH OCHOBHOTO 3JIEMEHTa, KOTOpasi HalpaBiieHa K OTOJHUTEIHFHON ABEPH MIIN
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K yoopy.

B onHOM M3 mpuMepoB BapHaHTa UCIIOJHEHUS. OTKPBITOE MOJI0€ MPOCTPAHCTBO CONEPHKUT [0 MEHbILIEH Me-
pe oiHy BBIEMKY, KOTOpas 00pa3yeT reoMeTpuiecKoe 3aMbIKaHHe 0 MEHBIICH Mepe ¢ OJHOW coodmraromeiics
BBIITYKJIOCTBIO BCTABHOH IIAHKH.

[IpenmodTuTeNnbHO HAa TPAHUYAIICH CO CTABHOM TUIAHKOH MOBEPXHOCTHU BBITIOJIHEHA OTPaXKAIOIIast 00JIacTh,
KOTOpas HAIIpaBIIAET M3JTydYeHHBIN HCTOYHUKOM CBETa CBET B HAIIPABICHUH OT OCHOBHOTO AJIEMEHTA MIIH HAPYXKY
U3 HETo.

3amuTHas Mpo¢UIbHAS TUIAHKA MOXKET COIAEepPKATh IEKTPHUYCCKYI0 KOHTAKTHYIO IDIAHKY. 3a CUET 3TOTrO
MOBEIIIACTCS (HYHKIIMOHATHHOCTD 3alTUTHOW MPOQUIFHON TUIAHKH.

KoHTakTHas miaHka MOXKET BbIAABaTh CUTHAN O KOHTAKTE, KOTOPBII MCHOMB3YIOT IJIsl YIPABIECHUSI UCTOU-
HUKOM CBETA.

KonTakTHas Mm1aHKa MOKET OBITh PAcCIIONIOKCHA B 00JaCTH KOHTAKTa 3al[UTHON MPOQIIBHON IIaHKH C
YIOPOM MK B 00JTACTH KOHTAKTa 3aIMUTHON MPOQIIFHON TUTAHKU C APYTOd ABEPBIO. 3a CYET ATOTO MOXKHO JIET-
KO Paclo3HaTh MEXaHUUECKUN KOHTAKT C APYroi ABEPBIO UM, COOTBETCTBEHHO, C YIIOPOM WIIU MIPEIMETOM.

KonTtakTHas 1utaHka pacmojoKeHa MPEeIIOYTHTENHFHO B 3aKPHITOM IOJIOM IIPOCTPAHCTBE, KOTOPOE MPH YII-
pyroit nedopmanyy 00yCIaBIMBAET BEIJaUy CUTHATA O KOHTAKTEe KOHTAKTHOW TUTAHKOM.

HcTouHnK cBeTa COAEPIKUT MPEATIOUTHTEIHHO CBETOANOIBI, KOTOPHIC M3IyYaloT CBET OJHOTO WM Oojee
I[BETOB B BUIMMOM JHamna30He AIIH BOIH. CBETOAMOIBI TOTPEOIISIOT MaJI0 TOKA M KX MOXKHO XOPOIIIO HHTETPH-
poBate. KpoMe TOTO, NMEIOTCS CBETOAMOMABI, KOTOPHIE MOTYT H3JIy4aTh CBET MHOTHX Pa3JMYHBIX IBETOB, B pe-
3yJbTaTe YETO B M CIIOCO0 CHTHATU3AINH MOKHO JOJDKHBIM 00pPa30oM COTJIACOBEIBATH C YCIOBHUSAMH HCIIOJNB30-
BaHUSI.

[IpennoYTUTENIFHO UCTOYHHUK CBETa B OJHOM WIIM B 00CMX BCTABHBIX IUIAHKAX MOXKET BBIIABaTh IPU 3a-
KPBIBAaHUH JIBEPHU CBET IICPBOTO [BETA W/WIIM TIPU OTKPBIBAHHUH ABEPH - CBET APYTOTO I[BETA.

B 3aBucuMocTH OT HampaBlieHUs! ABMXKEHUS JBEPHU CBETOAMOABI BO BCTABHOM IUIAHKE MOXHO TOCIIEI0Ba-
TEJIbHO BKIIIOYATh C MMPOXOKIECHUEM 110 MEHbILIEH MEpe B OHOM HalpaBICHUH.

HcTounnk cBeTa MOXKET OBITH BBITIOJIHEH MPEAIOYTUTEIFHO B BUAE MPOTSHKEHHON IIOCKOH JIGHTH ¢ MHO-
’KECTBOM CBETOIHOIOB.

[IpoTsKkeHHYIO MIIOCKYIO JEHTY MOXHO BCTaBHUTH C €€ MPOIOIBHON OpHUEHTAIMEH B OTKPHITOE TOJIOE MPO-
CTPAHCTBO M MHOKECTBO CBETOJHMOIOB MOTYT OBITh PACIIONIOKEHBI Ha OAHOM WM 00eNX CTOPOHAX IUIOCKOH JICH-
THI.

[IpeamodTuTenpHO, IO MEHBIIIEH Mepe, YaCTHIHO MPO3PayHbId MaTepral BCTABHOH IJIAaHKKA 00pa3yeT OIl-
tuaeckuii tuddysop.

3amuTHas npo(UIbHAS IIaHKa MOXET COACPIKATh MPEAIMOYTUTEIHFHO 3aKPBITOE MOJI0E MPOCTPAHCTBO IS
pa3MernieHus (OTOITCKTPUICCKON CHCTEMBI 3alIUTHL. 3a CUYET STOr0 BO3MOXKHO MalIbHEHIICe TOBhIMICHHE (YHK-
MUOHAILHOCTY 3aIIUTHON mpoduibHO# miuanku. [Ipu 3TOM pacnoioKeHHUEe BCTaBHOW IUIAHKA MOXHO COTJIACO-
BBIBAaTh C PACIIOJIOKEHUEM MOJIOTO MPOCTPAHCTBA JUIS Pa3MEIICHUS (POTOIIEKTPHUYCCKOTO YCTPOHCTBA 3aIlIUTHI.
Brnaromapst 3ToMy mpenoTBpanaeTcs BIMSHAC CBETa OT BCTABHBIX IUIAHOK HA PabOTy (POTOIICKTPUICCKOTO YCT-
pOMCTBA 3aIIUTHI.

Bropas BcTaBHas IIaHKa MOXKET COAEP)KATh MPEANOYTHTEIRHO TaKXKEe HCTOYHHK CBETa M OBITH pacIiolo-
’K€Ha Ha MPOTHUBOJIEKAIIEH OTKPHITOMY MOJIOMY IPOCTPAHCTBY C MEPBOI BCTABHOM TUIAHKON CTOPOHE 3aIUTHOM
npo¢UIFHON IUTaHKH. biaromaps 3ToMy pacnoioKEeHHI0 BO3MOXKHA CHTHAIM3AIMS 110 00€ CTOPOHBI OT 3aIlUT-
HOW MTPO(QHITLHOM TITIAaHKH.

I'eomeTprueckoe 3aMbIKaHHE OOpPA30BAHO MPEAMOYTUTEIBHO C IMOMOIIBI0 MUMEIOUICH (OpMY JIACTOYKHHA
XBOCTa BBIEMKH B OCHOBHOM 3JIEMEHTE U COOOIIAOIICHCS ¢ HEW BEIMYKIOCTH Ha BTOPOW BCTABHOM IIAHKE HJIH C
MOMOIIBI0 UMEIOIIEH (POPMY JTACTOYKHHA XBOCTA BBIMTYKIOCTA HA OCHOBHOM 3JICMEHTE M COOTBETCTBYIOIICH BBI-
€MKH Ha BTOPOU BCTaBHOM IJIaHKE.

Bropas BcTtaBHas IIIaHKa MOXKET TaKXKE CONEPIKATh OIHY WM 00Jiee BO3MYIIHBIX KaMep, KOTOPHIC BBIIIOJ-
HCHBI B KOHTaKTHOHM 00JacTH BTOPOIM BCTABHOW IUIAHKH. 3a CYET ITOTO OOECIEUCHO HANIC)KHOE PacIlO3HABAHUE
KOHTaKTa KOHTaKTHOM IUIAHKOM.

Bropas BcTaBHas IUTaHKA BBITIOJNHEHA MPEANOYTHUTENFHO U3 TOTO K€ MaTephaia, 9To W IepBas BCTaBHAA
TUTaHka. briaromapsi 5TOMy M3TOTOBIIEHHE IEPBOW W BTOPOH BCTAaBHBIX IUIAHOK Ooiee OmarompusTHo. OgHAKO,
BTOpasi BCTaBHAs IUIAHKA MOXET OBITh M3TOTOBJICHA TAKXKE U3 IPYTOTO MaTepHaia, KOTOPhI nMeeT OoJiee BBICO-
KYIO ’KeCTKOCTh. [IpenMyIiecTBO 3TOro COCTOMT B TOM, YTO BTOpasi BCTaBHAs IUIAaHKA HE MOXKET OBITH TakK JIETKO
oTiomiieHa. B ciywae mepBoil BCTaBHOW IUIAHKM TaKOTO OTJIaMBIBAHUS HE MPOUCXOIUT, MOCKONBKY OHA TOYTH
MOJIHOCTBIO OKPYKE€HA OCHOBHBIM DJIEMEHTOM.

BcraBHas mimaHka MOXET coleprKaThb MPEANOYTHUTENLHO MPOXOISIIUNA B MPOIOJILHOM HaNpaBlCHUU 3a-
NIMUTHOU TPOQITFHOMN TUIAHKK KaHAaJ, B KOTOPBIA MOTYT OBITh BCTABJICHBI HCTOYHHUKH CBeTa. [IpryeM 3TOT KaHa
BOJIOHETIPOHUIIAEMO VILUIOTHEH COOTBETCTBEHHO HA CBOCH TOPIIOBOW cTOpoHE. TO ecTh 3ammuTHas npoduibHAs
TUTAHKA HAHOCHUTCS MPEINOYTHTEIEHO HA MPOTSHKEHUHM BCEH BBHICOTHI MBepu. OnHA WM 00€ BCTaBHBIC TUIAHKU
MPOXOJIAT, TAKUM 00pa3oM, MPEIIOYTUTEIFHO COOTBETCTBEHHO TAKXKE OT HIDKHCH KPOMKH JBEPH IO BEpXHEH
KPOMKH JBepH. AJBTEPHATHBHO BO3MOXKHO TAaKKe HMCIIOJHEHHE OJHOHM MM 00X BCTABHBIX IUIAHOK JIMIIb B
OTIpeJIeNIEHHOW 00acTH 3alUTHON MPOMIbHOH MaHky. Hampumep, omHa uim 00€ BBICTaBHBIX IIAHKH MOTJIH
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OBITh pa3MeEIlCHBl WM BCTABIICHBI JIUIIh B 00JIACTU 3allIUTHOW MPOQGUILHON IUIAHKH, KOTOpas PacroyiokeHa B
OpsMOM TIoJie 3peHus MUl To ecTh BCTaBHBIC IUIAHKH MOTJIM OBI OBITH pa3MEIICHBI WM BCTaBJICHBI JIAIIb B
cpenHel o0iacTy 3alUTHON MPOQWIBHON TUIAHKH, U BEPXHSSA W/WIM HUOKHSS 00JIACTh 3alTUTHON MPOQUILHON
TUTAHKKA He conepikaysa Obl HUKAaKOH BCTaBHOW IUTAHKHM B ITHX 00NacTax. Takxke sSBISAETCS BO3MOXHBIM, UTO
BCTaBHBIC TUIAHKH B 3THUX IACCHBHBIX OONACTSAX HE YKOMIUICKTOBBIBAIOT MCTOYHMUKAMH CBETa M BMECTO ITOTO
WCTIONB3YIOT JIUIIb YaCTHYHO IIPO3PAYHYI0 BCTaBHYIO IUIAHKY, WJIM BCTaBHas IUIAHKA B ATOH 00JaCTH MOXKET
OBITH M3TOTOBJICHA M3 HEMPO3PAaYHOTO MaTepuaia. B 3ToM ciryyae BCTaBHas IUTaHKA COAeprKaiia ObI MHOXKECTBO
MPOIOJIBHBIX YIaCTKOB, IPUYEM OJWH M3 MPOJOIBHBIX YIACTKOB COAEp Kajl ObI HCTOYHHUKH CBETA, U 110 MEHBIIEH
Mepe OJIMH IPYToi MPOJONBHBIA Y9acTOK HE cojaepkan Obl uX. Takum 0O0pa3oM, MOKHO FOBOPUTH TaKXKe O He-
CKOJIKHAX BCTaBHBIX IUIAHKaX, KOTOPBIC BCTABJISIOTCS B IOJIOC MPOCTPAHCTBO. TOPIIOBBIC CTOPOHBI BCTABHBIX
TUTAHOK, TO €CTh YYaCTKU BCTaBHBIX ITAHOK, KOTOPBIC JICXkKAT, HATIPUMED, Ha HIKHEH KPOMKE U BEpXHEH KPOMKE
JIBEpH, 3aJICTBIBAIOT, B PE3yIbTATE YErO HEBO3MOXHO MPOHUKHOBCHHE BJIATM MEXIY BCTABHBIMH IUIAHKAMH H
OCHOBHBIM 3JICMEHTOM, a TAK)KE IIPOHUKHOBCHHE BJIaTH MEK/Ty BCTABHOH IJIAHKON M HCTOYHUKOM CBETA.

B npennodtuTensHOM BapHaHTE UCIIOTHEHUS MY IIEPBOM BCTABHOM IIAHKOH M OTKPBITHIM ITOJIBIM TPO-
CTPAaHCTBOM MOTYT OBITh BCTABJICHBI PACIIOPHBIC JIEMEHTHI U (DUKCAITMH ITEPBO BCTABHOW IIAHKH B MOJIOM
MPOCTPAHCTBE. DTO CO3MAaCT TO NMPEUMYIIECTBO, YTO BCTaBHAS IUIAHKA UMEET IPOCTyI0 (hopMy 0e3 BEIEMOK WIIH
BBIITyKJIOCTEH. PacmiopHbIE 371eMEHTHI HA3BIBAIOT TaKKe KelepoM. Vcronp30BaHMEe PacIOpHBIX AJIEMEHTOB IO-
3BOJISIET OCYIIECTBIATH MOCIIEAYIONIEe N3BJICUCHHE BCTABHBIX TUIAHOK M3 OCHOBHOTO 3JIEMEHTA, HAIpUMeEp, IS
UX 3aMEHEI.

[TepBas BcTaBHAs IJIaHKA PACIIONOXKEHA PEATIOYTHTEIHLHO MKy KOHTAKTHOH TUTAHKOW 1 KpenekKHOH 00-
JIACTHIO 3aIIUTHOW MPOQUILHON TUTAHKA HA IBEPH W/WIHA BHE THOKOW KOHTAKTHOW 00aCTH 3aIMUTHOMN MPOQUiIh-
HOW TUIaHKU. To eCTh BCTaBHAs IUIAHKA PACIOIOXKECHA MEKAY KpPEMEeKHOW 00JacThI0 M 00JACTHIO 3aIIUTHON
npoUILHON IUTAHKH, CKMMAaEeMOW MPH YITUPAHUH B JAPYTYIO ABEPh WIK yIop. B ciiyyae pacmoioxKeHUs 3aluT-
HOW MpOo(WIEHOW IIAHKW B Mpo(Wiie JBEpU BCTaBHAS IUIAHKA PACIIONOKCHA MEXAY KPEIEekKHON 00IacThio U
TOPILIOBOI CTOPOHOM 3aIMUTHON NMPOMMILHON TUIAHKH.

B mpenamouTnTenbHOM BapHaHTE WCTIOHEHUS BTOPAas BCTaBHAs IUIAHKA 3aKpeIUIeHa ¢ TeOMETPHUIECKUM 3a-
MBIKAHHEM Ha OCHOBHOM 3JIEMEHTE U OTCTOHT OT HETO.

N3obperenneM mpemaraercs, 9To BTOpasi BCTaBHAs IDTAHKA COJEPKHUT ONHY MK OoJiee BO3AYIIHBIX KaMep
W/WIH, TI0 MEHBIIIEH Mepe, YaCTHYHO MPO3PAdHYI0 3aKpanHy Npoduis, KOTOpble 00pa3yIoT THOKYI0 KOHTAaKTHYIO
o0nacTh 3amMTHON MPOGMIEHON IIaHKK. biaromaps aToMy yirydmiaeTcst paclio3HaBaHHE KOHTaKTa C IOMOIIBIO
KOHTaKTHOM TUIaHKH.

OCHOBHO# 3JIEMEHT MOXET COACPIKaTh MPEIIOYTHTEIILHO IO MCHBIICH Mepe OJWH OMOPHBIN KIUH, KOTO-
pBIi TIOJIHPACT BTOPYIO BCTABHYIO IUIAHKY C BHYTPEHHEHW CTOPOHBI 3alIUTHOW MPOQGWILHOW TUTAHKU AJIS Tpe-
JIOTBPAIICHHUS 33 CUET 3TOTO OTJIAMBIBAHUS BTOPOI BCTABHOW IUIAHKH, B YACTHOCTH, B O0JIACTH U3IYYCHUS (HOTO-
ANEKTPUYECKOTO DIICMECHTA 3aIUTHI.

Bropas BcraBHas IuTaHKa MOYKET M3Ty4aTh CBET B HANPABJICHUU TOPIIOBOM CTOPOHBI 3aIIUTHOMN MPOQIIIB-
HOW TVIAHKYU U B HANPABJIICHUHN HAPYKHOW CTOPOHBI JIBEPH.

Kanan s KperuieHnst ICTOYHHIKA CBETa BO BTOPOI BCTABHOW IUTAHKE MOXKET MPOXOIHUTH TJIaBHBIM 00pa-
30M ITapauIeIbHO MOAIHPAIOIIeH TOBEPXHOCTH ITOANIMPAIONIETO KIIMHA, IPHYeM BO3MOYKHA TAaKKe MHAS OpHEH-
TaIys KaHaya, HapuMep, IO IPSAMBIM YITIOM K OKOHHOMY CTEKJTy W/FIJIH MapaiieNbHO KaHaIy MEepBOi BCTaB-
HOM TUTAHKHU.

B kauectBe Marepuana [ HENPO3PAYHOTO YIPYTroro OCHOBHOTO 3JIEMEHTA NPHUTOJHA MPEINOYTHTEIEHO
pe3uHa.

B npenmouyTuTenbEHOM BapuaHTE UCIIOTHEHUS BCTaBHAS IUIAHKA COACPIKUT MO MEHBINEH Mepe OJIUH HCTOY-
HHUK CBETA. 33 CYET ATOr0 UCTOYHUK CBETA HAJISKHO 3AIMHUIIACTCS OT MOBPEekKACHUA. KpoMe TOro, HCTOYHHK CBe-
Ta MOXET OBITh 3apaHee BCTPOCH BO BCTABHYIO IUTAHKY WIH 3aJeTIaH B HEl, M BCTABHYIO IUIAHKY CO BCTPOCHHBIM
HCTOYHHUKOM CBETa MOXKHO BCTaBUTH B 3aIIUTHYIO MPODIIBHYIO TUIAHKY B JIPYTOM MECTE.

3amuTHas npoduIbHAS TUIAHKA MOXKET COACPIKATh MEPBYI0 KOHTAKTHYIO 00JIACTh M BTOPYIO KOHTAKTHYIO
o0acTh, MpUYeM TiepBasi KOHTAKTHAsI 00JIaCTh BHITIOHEHA U3 HEMPO3PAaYHOTO MaTepHaja, a BTOpas KOHTaKTHas
001acTh BBITIOJHEHA, IT0 MEHBINIEH Mepe, YaCTUYHO M3 MPO3PavHOTO MaTepuana. braromaps HCOTHEHUIO KOH-
TAaKTHOH OOJIACTH W3 YaCTHYHO MPO3PAvyHOTO MaTephasia MOXKET IIPOMUCXOIUTHh M3JIyUeHHE CBETa TaKKe B KOH-
TaKTHYIO 00J1aCTh.

B mpeamoutnTenbHOM BapHaHTE HMCIIONHEHMS IEpBasi W/WIN BTOpas BCTABHBIC IUIAHKH MOTYT TakKXke CO-
JepKaTh HEMPO3payHyIo U 10 MEHBIIEH Mepe YaCTUIHO MPpOo3payHylo dacTh. To ecTh BCTaBHAS IUIaHKa 00pazo-
BaHa JByMs KOMITOHCHTaMH. BClieIcTBHE 3TOrO MOKHO JOOHUTHCS, HAIPUMED, JTYUIIUX BO3MOKHOCTEH Kperuie-
HUS BCTaBHOH TUTAHKU B OCHOBHOM JJIEMEHTE, TaK KaK YaCTHYHO MPO3payHasi YacTh JOJDKHA OBITh TOJBKO JIHIIH
HACa)KCHA HA HEMPO3PavyHYIo Y4acTh BCTABHOM IUIAHKHU. ICTOYHHK CBETa 3aKPEIUICH MPEIMOYTHTEIEHO HA HETIPO-
3pavyHOI YaCTH, a YACTUYHO IPO3PaYHAasi YaCTh MOKET OBITh PACIIOJIOKCHA MITH HACAXKCHA B HATIPABIICHUH H3ITY-
YCHHUS JJIS1 YCTAHOBKHU OMPEICICHHOTO MOJIOKCHHS CBETOBOTO M3ITyUCHHS.

[IpennovTuTeNEHO TIepBast W/WIM BTOPasi BCTABHBIC TUIAHKU BBIIOJHEHEBI TPO3PAYHBIMHU B 00JIACTH H3IIyUe-
HUS ¥ HETIPO3PAYHBIMHU B KPEIIeXKHOM 00TacTH.

3amaya pemaeTcs Takke ¢ TMOMOIIBI0 IBEPH C COOTBETCTBYIONIEH M300PETEHUIO 3aIMUTHOW MPOPUILHON
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TUTAHKOM.

IlepBast u BTOpast BCTABHBIC IJIAHKH UMCIOT MPEIIIOYTUTEIIEHO OJUHAKOBYIO (opmy. TeM caMbiM CHIDKA-
FOTCSI pacXO0/Ibl Ha H3TOTOBIICHUE.

AJBTEpHATHBHO TI€pBasi U BTOpasl BCTaBHBIE IIAHKK MOTYT MMETh TaKoKe paziaudHble (GOPMBI WM KOHTY-
pul. Brrarogaps 3ToMy B TakoM Ciydae MOYKHO PEaTM30BaTh Pa3MUHbIC PYHKINH.

3amuTHas npoduIbHAS IJIAHKA PACHOJI0XKEHA MPEANOYTHTEIRHO B TOABIKHONW CTBOPKE JBEPH /MU B
HETIOABIKHOM JBepHOM ropTasie. OTHO WIIM MHOKECTBO JBEPHBIX CTBOPOK MOTYT BEITIONHATE MOCTYTATSIBHBIE
W/WITN BpaIaTeIbHbIC ABIKCHIS.

IIpu 3TOM BTOpasl BCTaBHAs IUIAHKA MPEIIMOYTHTEILHO 3aKPEIUICHA 033 CTEKIIA BEPU Ha OCHOBHOM
JJIEMEHTE, MPOCTUPAETCS BIOJb BHYTPEHHEW CTOPOHBI CTCKJIA W BHICTYIACT OT CTCKJIa B KOHTAKTHOMN 00JIacTH
3aIIMTHOHM NPOQHIBHON MIIaHKH.

@ur. la moka3pIBacT JBEPh TPAHCIIOPTHOTO CPEICTBA C COOTBETCTBYIOUICH W300PETECHHUIO 3alUTHON MPO-
(UITBHOI TIAHKOH.

@ur. 1b moka3pIBacT ABEPh TPAHCIIOPTHOTO CPEJCTBA C 3AIUTHON MPOQMILHON IJIAHKON B IBEPHOM TIOP-
Tase.

@ur. lc moxa3pIBaeT ABEPh TPAHCHOPTHOTO CPEACTBA W COOTBETCTBYIOIIYIO M300PETCHHIO MPOQIIHHYIO
TUTAaHKY Ha JJBEpU W Ha JBEPHOM IIOpTale, IPEANOYTUTEIHHO ¢ BEpXHEH W HIDKHEH BCTaBHBIMHU IIAHKAMHM B 3a-
MIUTHOHN MPOQMIBHON TIIaHKE Ha ABEPHOM ITOPTAJIE.

@wr. 2 MoKa3bIBaET ABYCTBOPUYATYIO ABEPH TPAHCIIOPTHOTO CPEACTBA COOTBETCTBEHHO C COOTBETCTBYIOMICH
M300pETEHUIO 3alTUTHON TPO(UITHHON TUTAHKOH.

@ur. 3a noka3bpIBacT NONEPEYHOE CEUCHNE YePe3 COOTBETCTBYIOIIYIO H300PETEHHIO 3AIIUTHYIO TPO(UIIb-
HYIO TUTAHKY B COOTBETCTBUH C IIEPBEIM BAPHAHTOM HCIIOTHCHHUS.

@ur. 3b nokasbIBaeT MoONEPEYHOE CEUYCHHE Yepe3 COOTBETCTBYIOIIYIO N300PETEHHIO 3AIUTHYIO IPOQHIIb-
HYIO TUTAHKY B COOTBETCTBUU C MEPBBIM BAPHAHTOM UCIIONHEHHS O3 BCTABHOW TUIAHKH.

®ur. 4 MOKa3bIBACT MOIEPEYHOE CEUCHUE YePe3 COOTBETCTBYIOIIUE H300PETCHHUIO 3alUTHEIC TPOQMILHBIC
TUTAaHKH, KOTOPBIE HHTETPHPOBAHBI B ABYCTBOPYATYIO ABEPH 1O (HT. 2.

@®ur. 5a MOKa3BIBAaCT MEPCIEKTUBHBIN BHA HA OTKPBITYIO NIBEPH C 3AIUTHBIMU MPOQIIIEHBIMHU IUIAHKAMH
1o ¢ur. 4 ¢ IepBOi CTOPOHBI.

@wur. 5b moxas3bpIBaeT MEPCIEKTUBHBIN BUI Ha 3aKPHITYIO IBEPH C 3aIIUTHBIMH MPOGUIEHBIMA IUTAHKAMH 110
(ur. 4 ¢ mepBoOI CTOPOHBI.

®ur. 5¢ mokaszpiBaeT PparMeHT 3aKpHITON IBYCTBOPYATOHN JABEPH C 3aMTUTHHIMU MPOQPMIbHBIMU TIAHKAMHU
C TIepPBOI CTOPOHEI.

@ur. 6a OKa3bIBaCT MEPCICKTUBHBIN BUI HA OTKPBITYIO BEPh C 3alIUTHBIMU MPOQIIFHBIMU TUIAHKAMHE
1o ¢ur. 4 co BTOPOil CTOPOHEI.

@ur. 6b nokaspIBacT NEPCICKTHBHBIN BU HA 3aKPBITYIO JABEPH MO Qur. 6a.

@ur. 7 moka3bpIBacT BUJ Ha 3aKPHITYIO ABEPH C 3aIIUTHHIMU NPOQIIHHBIME TUIAHKaMH 110 ¢ Gur. 4 co BTO-
PO CTOPOHBL.

®ur. 8 mokaspIBaeT BUJ HA OTKPHITYIO IBEPH C 3AIMUTHBIMH MPOQPHILHBIMY TUIAHKaMHu 110 (ur. 4 ¢ IepBoi
CTOPOHBIL.

®wur. 9 mokaspIBaeT BUA B cedeHnn BoJb tuaIKA C-C 1o ¢wur. 8.

Owur. 10 moka3bIBacT yBENMUESHHBIH (parMeHT MEPBOM BCTAaBHOW TUTAHKH C HICTOYHHKOM CBETa COOTBETCT-
BYIOIIECH M300pETEHUIO 3aIUTHONW TPO(OUIHLHON TIITAHKH.

Our. 11 noka3pIBaeT yBeJIUUEHHBIN B BTOPON BCTAaBHOM MJIAHKU C UCTOYHUKOM CBETa COOTBETCTBYIONICH
M300pETEHHIO 3aIIUTHOH MPO(MILHOHN IITaHKH.

@wr. 12 noka3bIBacT YBEIUYCHHBIN BUJI IEPBOI BCTABHOM IUIAHKU C HCTOYHHKOM CBETa B COOTBETCTBHHU CO
CIEIYIOUINM UCIIOTHEHHEM.

@ur. 13 moka3pIBacT YBEIWYCHHBIA BUI BTOPOH BCTABHOM INIAHKH C UCTOYHUKOM CBETa B COOTBETCTBHHU CO
CJICIYIOIINM BapUAHTOM HCIIOTHCHUS.

®wur. 14 moka3piBaeT MOMEPEYHOE CEUYEHHE COOTBETCTBYIONIMX H300pPETCHHIO 3AIIMTHBIX TPOGUIBHBIX
TUTAHOK B COOTBETCTBUH C APYTHM IIPHMEPOM HCIIOJHEHHUS, KOTOPBIE HMHTETPHPOBAHBI B IBYCTBOPUYATYIO ABEPH
o ¢ur. 2.

Hwmxe n3obperenne onrcano 6oiee moIpoOHO CO CCBUIKON Ha OTIENIbHbBIE (PUTYPHI.

@dur. la cxeMaTruecKku MOKa3bIBAET ABEPh 15 TpaHCHOPTHOTO CPEACTBA, HANPUMEp, N0e3/a, IPUUEM 3Ta
JIBepb 15 BBINIOJIHEHA OJJTHOCTBOPUYATON U JEHCTBYET KaK OTKAaTHAs JABEPb, KOTOpas MepeMeIiaeTcs MpoTUB yropa
40 noe3xa, mpuyYeM JBEph Ha CBOEH TOPIIOBOW CTOPOHE COAEPKUT COOTBETCTBYIOLIYIO H300PETEHHIO 3aIIUTHYIO
npopuIbHy0 TUaHKy 10, KOTOpas JIETKO CXKMMaeTCs MPU COYIapeHHH IBEpH 15 ¢ aJIOMHHUEBBIM/CTALHBIM
npodunem. [Bepb 15 conepXuT NpeAnoYTUTENRHO 3alIUTHOE WIIH OKOHHOE CTEKIIO 16.

@ur. 1b cxemMaTHYecKu MOKA3bIBACT IBEPh 15 TPaHCMOPTHOTO CPEICTBA, KOTOPAsl BBIIOJHCHA B BUJC O-
HOCTBOPYATOW JIBEPH, MPUYEM COOTBETCTBYIOIIAs H300PSTCHUIO 3allluTHAS MpoQruibHas wianka 10 pacmomoxe-
Ha B ABepHOM mopTaine 50. DTo 03HAYAET, YTO MPU ITOM ANBTEPHATHBHOM PACIOJIOKCHUH 3alIUTHYIO MPOQUITh-
HYIO IJIAHKY KPEISIT ¢ OCHOBAaHHEM PO B IBEPHOM TOPTaie, U ABIKYIIASCS ABEPh MPH JABIKCHHUN 3aKpBI-
BaHUs JBUTACTCS TIPOTHUB 3aITUTHON MpoduiIbHOHN Tutanku 10.

-4



044765

OTO cO3JaeT TO MPEUMYILECTBO, YTO B Cllydae COOTBETCTBYIOIIEH M300PETCHHUIO 3alUTHON NPOQIILHOM
TUTAHKW U €€ MOHTaXKa B IBEPHOM TOPTaJe MPOXOIHBIC OTBEPCTHUS MPOBOJOB IS AJICKTPOIMUTAHUS UCTOYHUKOB
cBeTa 13 BHYTpHM BCTaBHOW IUTaHKH |2 HE HY)XHO MHTETPHPOBATH B MOJBIKHBIC YaCTH JIBEPH, U TEM CaMBIM
MOJKHO Tarke 00eCIeYuTh BO3MOXKHOCTE KakK 00JIee MpOCTOTO M3TOTOBJICHUS 1 MOHTaXa, Tak U Ooiee HaIeKHO-
TO peKHUMa IKCILTyaTaIllil COOTBETCTBYIONIEH N300PETCHHIO 3aIIUTHOM MpodriibHOM mianku 10.

®ur. 1c mokaspIBaeT Ty k€ KOHCTPYKIIHIO, 9TO U Ha ¢ur. 1b. 3xech 3ammrHas npodribHas mianka 10 3a-
KperuieHa Ha asepHoM moptaie 50. Takum oOpaszom, 3amuTHas npodrasHas mianka 10 He aBuraetcs. Ha ¢ur.
lc mpexycMOTpEeHBI COOTBETCTBEHHO OHA BEPXHSS W/WIIM HIKHSS BCTaBHBIC TUIAHKHU 12 ¢ mctouyHHKoM 13 cBe-
Ta, KOTOPBIE PACIIOJIOKEHBI TOJIBKO B 00JIACTH TOJOBBI W/WiM obsacty Hor. [loxBrkHast aBepb 15 B cooTBeTCT-
BUM ¢ GuUr. 1¢ MOXKET copepKaTh Tak)Ke COOTBETCTBYIOIIYIO H300PETEHHUIO 3aIIUTHYIO MPOQHIbHYIO IuaHKy 10a,
KOTOpast B 0COOOM HCIOJIHCHHN MOXET COZIepKaTh TaKkKe BCTABHYIO IUIaHKy 12 ¢ ucrtounukoM 13 ceera. Oana-
KO TaKXXe€ M B TaKOW CHUTyallMM BO3MOXKHO HCIIOJTHEHHE 3alIUTHOI mpo¢uinbHOi ruanku 10a Ha nsepu 15 6e3
BCTaBHOH IUIAHKW C MCTOYHHKAMHU CBETA M WX W3TOTOBJICHHE U3 YUCTOH MPOQPIMPOBAHHOW PE3UHBI, KOTOpas
3aTeM IpH 3aKPBIBAHWH JBEpU 15 BXOOWUT B NMpHIIeraHue ¢ 3alUTHON MpodibHON tankoi 10, koTopas 3akpe-
TUICHA Ha JIBEpHOM ropTaie 50.

Ha ¢ur. 2 nzo0paxeHa ABycTBoOpUaTas JBEpb, KOTOpas TAaKUM K€ 00pa3oM BCTPOCHA, HAIIPUMED, B TIOE3I.
O6a ammemenTa 15.1 u 15.2 nBepH BBHIIOHEHBI B BUIIE Pa3BMKHBIX JIBEPEH W IBUTAIOTCS HABCTPEUy APYT APYTY
CBOMMH TOPLIOBBIMH CTOPOHAMH, B PE3yJIbTaTe Y€r0 COOTBETCTBYIOINE N300pPETEHHUIO 3aIlIUTHEIC MPOQMIEHBIC
mianky 10 mpuieraroT Apyr K ApyTy.

Ha ¢urypax He n300pa)keHO, HO TakXe BO3MOXKHO TO, YTO COOTBETCTBYIOIIAS M300PETCHHIO 3allATHAS
npodunbHas TiaHka 10 pacrmonoskeHa Ha TOBOPOTHO-OTKUIHOW JIBEPH, MOBOPOTHOH JIBEpHU, PACHAIIHON IBEPH,
CKJaJHON IBEpH, pa3ABHKHON MOBOPOTHOM IBEpH, BHYTPEHHEN paclallHOl ABepH, Kadaroueiica ABepH U T.IL.,
JBIDKYIIEHCS MO0 IPOTHB HETIOIBM>KHOTO YIIOpa BEpH, MO0 IPOTHB JPYTroi CTBOPKH COOTBETCTBYIOLIEH /1Be-
pu.

Ha ¢wur. 3a nokasano u3o0pakeHHe B CEYCHUH COOTBETCTBYIOIICH M300PETEHHIO 3aIUTHON MPOGHILHOM
miadku 10 mo mepBoMy mpuMepy UCTIONHEHUS. 3auTHas MpouiibHas 1anka 10 coaepKUT OCHOBHON AJIEMEHT
11, KOTOpBI yKpeIieH Ha IBepH 15, koTopast m300pakeHa 371eCh JIMIIb B BUIE alFOMUHUEBO-CTAIHLHOTO TBEPHO-
TO IPOQUIIS.

OcHOBHO# 351eMeHT |1 H3roTOBIIEH MPEANOYTUTENFHO U3 HEPO3PAYHOTO MIIH CBETOHETIPOHUIIAEMOTO Ma-
TepHuala, MPeANOYTHTEIHHO pe3ruHbl. OCHOBHOM dJIeMeHT 11 comepHUT MEepBYI0 KOHTAKTHYIO 00JIACTh, KOTOpast
n300pakeHa BHU3Y ciieBa Ha ¢Gur. 3a U oOpa3oBaHa HECKOJBKUMHU TOHKHUMH peOpamMu ¥ 0Opa30BaHHBIMH UMHU
BO3JIyLIHBIMU KaMepamu 26. B 9Tol KOHTaKTHOW 00J7aCTH PacIioiokKEHO I0JI0e ITPOCTPAHCTBO, B KOTOPOM pac-
MOJIO’KeHa KOHTaKTHas IuiaHka 14. Jlanee B 3TOM KOHTAaKTHOHM 0OJlacTH pacrolio’keHa 3akpanHa 51 mpodws,
KOTOpasi MPU JBMKCHUM JBEPU ymupaercs B ymop 40 WiId MPOTHBOJICKANIYIO JABEPh WIH €€ 3AIIUTHYIO IPO-
(UITBHYIO TUTaHKY.

[TomMuMo 3TOr0 OCHOBHOMH 371eMeHT 11 COIEPKUT MPHUEMHYIO 00J1aCTh, KOTOpPAsi BHITIOJIHEHA B BUJIE OTKPHI-
TOTO TOJIOTO NpocTpaHcTBa 17 n Ha ¢ur. 3a HampaBieHa BHU3. DTa IpUEMHas 00J1acTb WM OTKPBITOE MOJIOE
MIPOCTPAHCTBO CIYXHUT IJIs KpeIIeHUs] TepBOrd BCTaBHOW MaHKK 12. OTKpBITOE MOJIOE MPOCTPAHCTBO 17 BBI-
CTyIIaeT BOBHYTPh OCHOBHOTO 3JieMeHTa 11 mpenamodTuTensHO Ha TIyOHHY, O BENWYMHE MPEBBIIIAIONIYIO IIH-
puHY ero orBepctus. Kpome Toro, 0OCHOBHOI1 31eMeHT 11 comepKUT JOMOTHUTEIBHOE MOJIOE MIPOCTPAHCTBO, B
KOTOPOE BCTABJICHO HE M300paKCHHOE JCTATBLHO (POTOAIEKTPUIECKOE YCTPOUCTBO 19 3anIuThI, KOTOPOE H3JTyda-
€T HEBUAUMBIH CBET B 00J1aCTh 29 W3MydeHHUS WIH MPUHUMAET CBET Yepe3 3Ty WIH C MIOMOIIBIO 3TOH obactu 29
n3nyueHus. Kak koHTakTHas ruiaHka 14, Tak M (OTOIICKTPUIECKOE YCTPOHCTBO 19 3aIUTHI MPEICTABISAIOT CO-
0011 HeoOs13aTEeNIbHBIE 3JIEMEHTHL. DTO O3HAYAET, YTO B MPOCTEHIIEM ciiydae 3amuTHas npoduibHas ruanka 10
HE COIEPKUT KOHTAKTHYIO IJIaHKy 14, a Takke (OTOINEKTPUUECKOE YCTPOMCTBO 19 3aIIUTHI MM COINCPIKUT
JIMIITH OJHO U3 HUX.

OcHOBHOI 31eMeHT 11 comepKUT NOMOTHUTEIBHYIO MPUEMHYI0 00JIacTh 18, KOTOpast BBHIMIOJIHEHA 3/1eCh B
BUIe UMeoIIero (GopMy JIACTOYKHHA XBOCTA 1133, B KOTOPBIN BCTaBJISIETCS UMEIOIIas GopMy JacTOYKHAHA XBO-
CTa BBIMTYKJIOCTh 33 BTOpOW BcTaBHOU MiaHku 31. BTopas mpuemHas obiacth 18 pacmosioskeHa Ha MPOTHBOJIE-
JKaIiel Hapy>KHOW CTOPOHE 3aIUTHONW MPOQMIILHOM TUTaHKH, TaK 9To 00e MprueMHBIX obmacth 17 u 18 pacmoio-
JKEHBI COOTBETCTBEHHO Ha OJHOW CTOPOHE 3aIMTHOMN MpoduibHOM TaHKu 10 U COOTBETCTBEHHO BO BCTAaBJICH-
HOM COCTOSTHHH 3aIIUTHOH mpo¢mibHON miaHku 10 opreHTHpOBaHB! B HANPABICHUN BHYTPEHHEH CTOPOHBI U B
HaIpaBJICHUW HApY>KHOH CTOPOHBI IBepH. JomoaHUTENbHAS IpUeMHast 00JacTh 18 mokazaHa B BepXHEH dacTu
¢ur. 3a.

OOBIYHO TepBasi BCTaBHAs IUTaHKa |2 HampaBlicHa K BHYTPCHHEH CTOPOHE TPAHCIOPTHOTO CPEICTBA, a
BTOpas BCTaBHAs IUIaHKa 31, KOTOpas 4acTHYHO OTPAHWYCHA OKOHHBIM CTEKJIOM 16, HampaBlieHa K HapyKHOU
CTOPOHE.

OcHOBHO 251eMeHT 11 comepkuT B 00JIacTH, rpaHUYaIei ¢ HOJIBIM ITPOCTPAHCTBOM JUIsl (pOTOIIEKTpHYe-
CKOro ycTpoiicTBa 19 3ammrhsl, OmOpHEIH KIMH 34, KOTOPBIH, C OJHOIM CTOPOHBI, OrpaHUYUBAET 00IacTh 29 u3-
JTydeHHs A7t POTOINEKTPUIECKOro ycTpoiicTBa 19 3auThl 1, ¢ Ipyro CTOPOHBI, MOJIHUPAET BTOPYIO BCTaBHYIO
TUTaHKy 31 Ui mpeaoTBpaIleHusT OTJIAaMBIBaHUSI BTOPOH BCTaBHOM TuTaHkH 31 B HampaBieHUH obiactu 29 u3imy-
YCHHUS.
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3amurHas npodibHas manka 10 B cOOTBETCTBUU ¢ (QUr. 3a orpaHUYCHA HAa HAPYKHOW CTOPOHE OKOH-
HBIM CTEKJIOM 16, TO ecTh 0JlHa CTOPOHA OCHOBHOTO 3J€MeHTa 11 mpuieraer Kk BHyTpEHHEH CTOPOHE OKOHHOTO
crekia 16. B 9T0it 005acTi OKOHHOE CTEKIIO 16 MPEeAnovTUTEIHHO MTOKPHITO YEPHOUM KPACKOH, B pe3yIbTaTe Yero
00macTh 3amuTHON MpodriIbHOM MTaHku 10 mo3aau OKOHHOTO CTeKIa 16 He SBIsieTCs BUIUMOM HaOJII01aTelro.

OcHOBHOM 25ieMeHT 11 Takke COINEPKUT KPETeKHBIH yJacTOK 27, KOTOPHIH BCTABJICH B aJTFOMHHHEBBIN
WM CTaTbHOHN TIpodwiIb nBepu 15.

HampoTtuB nepBoii KOHTAaKTHOHN 00JIACTH 3aMIUTHOM TpodriIbHON TuIaHkH 10 BBITTOJIHEHA BTOPasi KOHTAKT-
Hast 0071acTh, 00pa30BaHHAS BTOPOW BCTaBHOH IIaHKoi 31. Bropas BcraBHas ruaHka 31 M3roToBIICHA MPEAIIOY-
TUTEIHFHO U3 MPO3PAYHOTO YIIPYTOro MaTepuaia, IPeANOUYTUTEIHHO CHIMKOHA.

s oOpazoBaHusI BTOPOW KOHTAKTHOM 00JacTH BTOpas BCTaBHAS IUIaHKA 31 COIECPIKUT CKIUMAECMYIO BO3-
JOYIIHYIO KaMepy 35 M OTCTOsIIyIO OT Hee 3aKkpauny 36 npodwuist. [Ipu cxarnm 3Tolf KOHTAKTHOW 00JacTu B pe-
3yJIbTaTe yAapa 3alUTHOW MPOoGWIEHON TUTAHKK O JPYTYIO TBEPh WIH YIIOPHBIA TPOQIIIH WU MPH COMPUKOCHO-
BEHUHM C TIPEIATCTBUEM 3aKpanHa 36 TpoQuis MpIKUMaeTcs K BO3AYIIHON Kamepe 35, U MPOUCXOIUT CIKATHE
BO3AYIIHOW KaMephl 35, B pe3ybTaTe Yero CTAHOBHUTCS BO3MOXHEIM cpaOaThIBaHME KOHTAKTHOW IUTaHKH 14 B
TIEPBOM WJIM HWKHEW KOHTAaKTHOHM 00JlacTH. DTO cpabaThiBaHWE KOHTAKTHOW TUTAHKH 14 HUCTONB3YIOT MPEIIToY-
TUTENHFHO /ISl OCTAHOBKH 3aKpPBIBAHUS JBEPH, TAK KaK BBIAACTCS MPEXyNPeKACHNE O HEIIPeIHAMEPCHHOM KOH-
TaKTe, HAIlPUMEp, B Pe3yJIbTaTe 3a)KaTOTO JIUIA WK 3a)KaTOTO MPeaIMeTa.

[Ipu KOHTaKTE MPEANOYTHTENHHO C IIPEIMETOM WIIM MPEMATCTBHEM KOHTAKTHAs IUIaHKa 14 BRITAeT CUTHAT
0 KOHTAKTe. JTO CUTHAJI O KOHTAKTE MOXXHO HCTIOJIF30BATh IS YIIPaBJICHUS HCTOYHUKOM cBeTa. He m3o0pakeH-
HBI KOHTPOJJIEp IPUHUMAET CUT'HAJ O KOHTaKTe M 3aTeM BBIAAET CHI'HAJ BKIIOYCHHS HA MCTOYHHKH CBETa BO
BCTaBHBIX IUIAHKAX. B 3aBUCHMOCTH OT COCTOSHHS HJIM CTaTyca TPAHCIIOPTHOTO CPEJCTBa KOHTPOJUICP MOXKET
VIOPaBJIATh BBIJAYCH CBETa OT BCTaBHBIX IUIAHOK. [Ipy MIaHOMEPHOM 3aKpBIBAHUHM WM OTKPHIBAHUW JBEpCH
KOHTPOJUICP BBIIACT BCTABHBIM IUIAHKAM KOMAaHAY Ha M3IIyYeHHE KPACHOTO WM 3€JCHOTOo IiBera. Ilpm ruiaHo-
MEPHOM OTKPBIBAHWU WJIM 3aKPHIBAHUU BBIJaYa CBETA MOXKET MPOMCXOIUTH MPEINOYTHTEIFHO HEMPEPHIBHO.
Ecnu, omHako, KOHTPOIUIEp BO BpeMs IPOIIEcca OTKPBHIBAHUS MOIYYaeT OT KOHTAKTHOM IUTaHKK 14 w/wnu ¢oto-
3IEKTPHYECKOTO yCTpoiicTBa 19 3amuThl CHTHAN, TIO3BOJISIONINHA CAETIaTh BBIBOA O COTIPHKOCHOBEHHUH C JIUIIOM
WM TIPETIATCTBHEM, TO KOHTPOJUIEp MOXKET BHIJATh HAa BCTABHBIC INIAHKM KOMAHIY HAa BBIAAYy KPAacCHOTO WIIH
3€JICHOTO IIBETA, KOTOPHIA MyJIBCHPYET WIIM 3aropaeTcs Meproaudeckd. [Ipyu MpOHWKHOBEHHH JIHIA B 30HY 3a-
KPBIBaHUS WIJIM JBIDKEHUS ABEpH 0€3 KOHTaKTa, KOTOPOE PACHO3HAIOT C MOMOINBIO (POTOAIEKTPHIECKOTO YCT-
POCTBA 3aIUTHI, MOXKET OBITH BBIZAH, HAIIPHMED, )KENTHIA CBET I YKa3aHWs Ha ONAacHOCTh. B mpyrux aBapuii-
HBIX CHTYyallUsX, HAIpUMEp, IIPH SKCTPEHHOM TOPMOKEHHIH WJIH TTOXKape, MOXKET OBITh TaK)Ke BBIIaH MHUTAIOIIHN
CBET, IPHYEM B 3TOM CiIydae BO3MOXHO TaKXe YIpaBJieHHE IEHCTBHSIMH MacCa)kKUpOB C MOMOIIBIO CBETa He-
CKOJIKHAX BCTaBHBIX IUIAHOK, KOT/Ia MPOUCXOIUT WX IMOOYCPEIHOE BKIIFOYCHUE IICHTPATHHON CHCTEMOM YIIpaB-
JICHUS TSI CHTHATTU3AIMY TTOCPEICTBOM 3TOTO O HAIPABJICHUH YBaKyallnu.

KonrakTHas mnanka 14 MOeT OBITh pacroioKeHa B OOJACTH KOHTAKTa 3aIMUTHON MPpO(QMIBHON IITaHKH
10 ¢ ynopom miH B 00J1aCTH KOHTAKTa 3alIUTHONW npoduibHOM mianku 10 ¢ gpyroii nsepsio. braronapst atomy
MOXHO JIETKO PAacHO3HAaTh MEXaHMYECKUH KOHTAaKT C APYroil ABEPBIO MJIH, COOTBETCTBEHHO, YIIOPOM I Tpe-
METOM.

KonraktHas mranka 14 pacnonoskeHa IPeAOYTHTEIHFHO B 3aKPHITOM ITOJIOM MPOCTPAHCTBE, IPH KOTOPOM
ynpyras aeopManus WHUIMHPYET BbIIady KOHTAKTHOM IutaHKo# 14 curHama o xoHTtakre. IlepBas m BTOpas
BCTaBHBIC ITAaHKK 12 ¥ 31 M3TOTOBJICHBI MPEANIOYTUTENFHO U3 OJMHAKOBOTO MaTepHaa.

B cootBeTcTBHU ¢ M300peTeHHEM MPELYCMOTPEHO, YTO 3aluTHas npoduiapHas mwianka 10 comepur mo
MEHBIIICH Mepe OJHY BCTABHYIO IUIAHKY M 110 MCHBIIEH Mepe OJHA BCTaBHAs IIAHKA COICPIKUT MO MEHBIIEH
Mepe oauH GoTodaeMeHT. DTOT (POTOIIEMEHT NPENNOUYTHUTEIFHO OXBauCH WM YIUIOTHEH BCTABHOM TUIAHKOH. 3a
CYET TOTO, YTO BCTaBHAs IUIAHKA SBJISAETCS, C OJHOM CTOPOHBI, YIPYTOil U, C APYTOH CTOPOHBI, YACTHYHOTO IPO-
3pavHOI, BCTaBHAS TUIAHKA MOXKET ()YHKIIMOHUPOBATh B BUJC JaTYNKA CUTHAIOB, TO €CTh B BUJIC YCTPONCTBA JUIS
BbIIauM cBeta. Kpome Toro, obecrieunBaeTcst BO3SMOKHOCTD HAJIC)KHOTO 3a1eNbIBaHuUs (DOTOIIEMEHTA.

Marepuan, UCHOAB3yEeMBIH AJIS TI0 MEHbIIEH Mepe OJHON BCTaBHOM ImaHkU 12, 31, BRINOIHEH MO MEHb-
e Mepe YaCTUIHO MPO3PadHbIM, TaK UYTO MU3IYUCHHBIN COAEpKAIUMCS BO BCTaBHOH IiaHke 12, 31 cBETOBBIM
(hOTOAIIEMEHTOM CBET MOJKET OBITh M3JIy4eH BCTABHON TUTAHKOM.

B cnyuae mepBoii BcTaBHOM TuTaHKH 12, KOTOpas pacIoyio’keHa Ha IMepBOi CTOpOHE OCHOBHOT'O JJIEMEHTA
11 (B HmwkHel obnactu Ha ¢ur. 3), BEIXOJ CBETA MPEAYCMOTPEH I BO3MOXKEH JIWIIL B HAINPABJICHUH TIEPBOIH
CTOPOHBI 3aIIMTHOHN Mpo¢mibHON TaHKu 10, Ha KOTOPOW PACHOJIOKEHO OTBEPCTHE OTKPHITOTO IOJIOTO IPO-
crpaHcTBa 17.

OTO 03HAYaeT, YTO M3TyYCHHE BBIAAHHOTO BCTABHOW IUIAHKOH 12 cBeTa IpPH BCTPOEHHOM COCTOSIHHHM 3a-
MUTHOU MPO(UIBHOM TuIaHKK 10 IPOMCXOIUT JTUINE (PPOHTANBEHO B HANIPABICHUU OIHON CTOPOHBI M B 3aBUCH-
MOCTH OT HCIIOJHCHHUS 3aIUTHON MPOQIIFHON IUIAHKH MPOUCXOANT B HANPABICHUH BHYTPEHHEH CTOPOHBI WA
Hapy>XKHOW CTOPOHBI IBEPH, TAK YTO HaXOSIICECs B TPAHCIIOPTHOM CPECTBE JIMIO WM BXOSIIEE B TPAHCIIOPT-
HOE€ CPEJICTBO JIULIO MOXET Paclo3HaTh CBET, U3Jy4aeMblil TONH BCTABHOM MJIAHKOM.

Bropas BcTaBHas miaHka 31, KOTOpasi pacIoioKeHa YaCTHYHO MM03aId OKOHHOTO CTEKIa 16, MPaKTUYeCKH
HE OKpYy’K€Ha HEeTPO3pavyHbIM MATEPHUATIOM OCHOBHOTO 3yieMeHTa 11 i MOXeT, TakuM 00pa3oM, U3JIydaTh CBET B
HaIpaBJICHUH TI0 MEHBIIIEH Mepe TPEX CTOPOH BTOPOH BCTABHOM TTAHKH 31.
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Tem caMbIM, H3Ty4eHHE CBETa BO3MOYKHO IJIaBHBIM 00pa3oM B HalPaBJICHUH TOPLIOBOI CTOPOHBI, TO €CTh B
HarpaBJIeHUH JIBYOKCHHS JBepH. [loMnMO 3TOTO0, M3Iy4eHHe CBeTa Yepe3 Mpo3pavyHblii MaTepral BTOPOi BCTaB-
HOW TUTAaHKHW 31 TPOUCXOAMT TaKKe B HANPaBICHUH BTOPOH CTOPOHBI ABEpU (YacCTO HAPYKHOH CTOPOHBI), Ha
KOTOPO# pacroioKeHO OKOHHOE CTEKIIO 16.

Hcrounuk 13 cBeTa B IepBOW W/WIIM BTOPOW BCTABHBIX TUIaHKaxX 12, 31 BBITIOJHEH MPEANOYTUTEIIHHO B BH-
JIe CBETOIMOJIOB, KOTOPHIE HAHECEHBI, HAIIPUMED, Ha MPOTHKEHHOE IIOCKOE TEJIO.

DTO O3HAYaAET, UTO M3Ty4YeHHE CBETa UCTOYHHKOM 13 cBeTa MepBOM BCTAaBHOW IUIAHKH 12 TPOUCXOJWT B
HaIpaBJIeHUN OOKOBBIX MMOBEPXHOCTEH OTKPHITOTO MOJIOTO MPOCTPAaHCTBA 17, a HE HEMMOCPEACTBEHHO K MTOBEPX-
HOCTH M3JIy4eHHs IEePBOH BCTABHOM IUIaHKK 12. DTO cO3/1aeT MPEUMYILECTBO B TOM, YTO OTKPBITOE HOJIOE MPO-
CTPaHCTBO 17, KOTOpOE CITY>KHT JJIsI KPETUIEHHS IEpBOH BCTaBHOM TUIAHKH 12, MOXET OBITh BBIINOJIHEHO Y3KUM, H
NPOTSDKEHHAS TUIOCKAs JICHTA C HAHECEHHBIMU Ha Hee CBETOAMOJaMHU MOXKET OBITh BCTaBJIEHA IUIOCKOH JUIMHHOM
CTOPOHOM TIOCKOH JICHTBI B 3TO OTKPBITOE MoJjoe mpoctpaHcTBo 17. IIpy 3TOM cBETOAMOMIBI HA NPOTSHKEHHOM
JICHTE MOTYT OBITh PACIIOJIOKEHBI KaK JIMIIh HA OJHOM, TaK M Ha 00X MPOTHBOJICKAIIUX MOBEPXHOCTIX IUIO-
CKOH JICHTBI M, TEM CaMbIM, M3JIy4aTh CBET JHOO B HaNpaBlIeHUH OOKOBOM MOBEPXHOCTH MOJIOTO IPOCTPAHCTBA
17, mu6o B HaIMIpaBJICHUH 00EUX OOKOBBIX MIOBEPXHOCTEHW OTKPBITOTO ITOJIOTO MIPOCTPaHCTBA 17, IpH 3TOM 0JTHAKO
HE TPOMCXOANT HUKAKOTO HETOCPEACTBEHHOTO M3IYYCHHUS CBETOIAMOJAaMHU HapyxXy uepe3 orBepctue. [Imockas
JICHTa, Ha KOTOPOH C OJHOM MIIH C 00EUX CTOPOH CMOHTHPOBAHBI CBETOANO/IBI, UMEET pa3Mep MPeaIoYTHTEIFHO
8x2,5 MM. To ecTh moCKas J€HTa UMEET TONIUHY OKOJIO 2,5 MM U HIHUpHHY oKkojo 8 MM. IIpononbHas npots-
JKEHHOCTD TUIOCKOW JICHTHI 3aBHCUT OT JJIMHBI BCTABHOH IUTaHKHU. BeTaBHAs TIaHKA 9acTO MPOXOAUT OT BEPXHEH
KPOMKH JIBEpPH IO HIKHEH KPOMKH IBEpH, B KOTOPYIO BCTPOCHA 3aIlUTHAs MpoQuiIbHAA IUIaHKa. BO3MOXKHO
TaKXKe MPOXOXKIACHUE WIIH, COOTBETCTBEHHO, BCTPAaMBaHNE BCTaBHOW IUIAHKH B 3alIUTHYIO MPOQIIFHYIO TUIAHKY
HA yYacTKax.

AJBTEpHATUBHO MCTOYHHUK 13 cBeTa MOXKET OBITh TaK)XE yCTAaHOBJICH BHYTPU NEPBOM BCTABHOM ITaHky 12
TakuM 00pa3oM, YTO IS TOCTHIKCHUS MaKCHMAJBHOTO BBIXOJIa CBETA BHIIa4a CBETa OPUCHTHPOBAHA TIIABHBIM
00pa3oM HETOCPEACTBEHHO B HAIIPABJICHUU OTBEPCTHS MOJIOTO MpocTpaHcTBa 17.

Martepuan nepBoii BCTABHOH IIaHKH 12, a Takyke BTOPOM BCTaBHOM MIaHKU 31 CIIy’KUT B JaHHOM CITy4ae B
BHUJIE ONITHYECKOro TU(dy30pa, Tak 4TO BCIEACTBUE MCIOIB3YEMOT0 MaTepHaa MPOUCXOIUT pacceBaHNe CBe-
Ta, U JOCTUTACTCS BO3MOXKHOCTh PAaBHOMEPHOTO M3TyICHHUS CBETa HA TIOBEPXHOCTH M3ITyUSHHS MIEPBOI M BTOPOH
BCTaBHBIX IUTaHOK 12, 31. 3a cyer 3TOrO MpeOTBpaIIaeTcss BO3MOKHOCTD PACIIO3HABAHUS MOJIH30BATENIEM IIO-
CJIEZIOBATENIFHOTO PACIOJIOKECHNS MCTOYHUKOB CBETAa FIJIM CBETOIMOJOB Ha NPOTSKEHHOW JIGHTE BHYTPH BCTaB-
HBIX TuIaHoK 12, 31. CBeTomuonsl 00Jaqar0T BEChbMa BBICOKON HMHTEHCHBHOCTBIO M3JIIYUYCHHS CBETa, KOTOPOE,
OJTHAaKO, PaCCEMBACTCS COOTBETCTBYIOIIMMH M300PETCHUIO BCTABHBIMU IaHkamMu 12, 31 takum oOpa3om, 4To
CTaHOBUTCS BO3MOXXHBIM €IITHOE, HE CIIEIIIIee N3TyICHHE CBETa.

B cnyyae momMemmBaHUsS K CHIMKOHY, KOTOPBIA MPEIIOYTUTEIFHO UCIOIB3YIOT B BHJE MaTepHana Jyis
BCTaBHBIX IUIAHOK, YACTHII, KOTOPhIC YMEHBINAIOT MPO3PAYHOCTh, MOKHO OKa3bIBaTh BIMSHUC HAa cuity nuddy-
3un. OJHAKO, B CICIMATIBHBIX CIYYasX UCIIOIB30BaHUSI MOXKET OBITh JKEJIATEIFHBIM IMyHKTYalIbHOE paclio3HaBa-
HHME MCTOYHHKA CBETa, TaK YTO B ATOM CIIy4ae HET COBCEM MJIM IPAKTHYECKH HET HEOOXOANMOCTH B YaCTHILAX,
YMEHbBIIAIONIUX MPO3PAYHOCTb.

AJBTEpHATHBOH SBISIETCS TAK)Ke WCIOJB30BAHHE CHIIMKOHA, 00JaaroIiero cooTBeTCTBYyIomel nupdysu-
eii, 6e3 moAMeIMBaHus TOTIOJTHUTEIHHBIX YaCTHUI] WM MaTepPHaJiOB IPH U3TOTOBJICHUN.

[TomMuMO 3TOTO, BO3MOKHO HCITOB30BAHNE IUIOCKUX JICHT CO CBETOIHMOAaMH, KOTOPBIEC CICIST B MEHBIICH
creneHn. To ecTh GyHKINIO TUPPY3UN 00ECTIEUNBAIOT yKE C TIOMOIIBIO CBETOAMOIOB HITH TUTOCKOW JICHTHI.

Takxe B COOTBETCTBHH C M300pETCHNEM MPEIyCMOTPEHO, YTO IepBasi BCTaBHAs IIaHKA 12 3akpernieHa ¢
TEOMETPHUIECKUM 3aMBIKAHHEM B OTKPBITOM ITOJIOM IPOCTPAHCTBE 17. DTO BO3ZMOXKHO, C OJHOI CTOPOHBI, KOTIa
BCTaBHasl IUIaHKa 12 CONEpP)KUT BBIMYKIOCTH 28 MM BEIEMKH (HEe M300pa)keHBI), a B OCHOBHOM 3yieMeHTe 11
MPEeyCMOTPEHBI COOTBETCTBYIONIHME BHIEMKH 23 MM BBITYKIOCTH (HE N300paskeHBI).

Kpome Toro mnm Takxke ajJbTEpHAaTUBHO BO3MOXKHO, YTO BCTaBHAs IUIaHKA MMEET TJ1ajKhe OOKOBBIE MO-
BEPXHOCTH M TPOUCXOJUT 3a)KMMaHHE BCTABHOW IUIAHKH B IOJOM HPOCTPAHCTBE 17 C MOMOIIBIO PacHOPHBIX
3JIEMEHTOB, HallpUMeD, Kejepa (He U300pakeH).

Jlyist yBesmueHHs BBIXO/1a CBETa BO3MOJKHO, Jajiee, OCHAIIEHUE [TOBEPXHOCTEI BHYTPEHHUX CTOPOH OTKPBI-
TOTO TIOJIOTO MPOCTPAHCTBA 17 MIIM COOTBETCTBYIONINX HAPYKHBIX MIOBEPXHOCTEH BCTABHOM IUIaHKU 12, KOTOpHIE
MPWIETAIOT K MMOBEPXHOCTSAM BHYTPEHHUX CTOPOH OTKPHITOTO MOJIOT0 MpocTpaHcTBa 17, mo MeHbIeH Mepe Jac-
TUYHO MOKPBITHEM M3 OTPAKAIOIIEr0 MaTepHaia ¢ TeM, YTOOBI 3a CUYET 3TOTO HAIPaBIIATH CBET, H3Ty4acMbIH B
HAIpaBJICHUH 3TUX OOKOBBIX MOBEPXHOCTEH OTKPHITOTO MOJIOTO IMPOCTPAHCTBA 17, B HallpaBJICHUH MTOBEPXHOCTH
25 w3nmydeHus BcTaBHOM TutaHkw 12. Taxoke u Ui BTOPOH BCTaBHOM TUTaHKH 31 BO3MOYKHO YaCTHYHOE pa3Mellie-
HHUE OTPaXKAIOIIUX MAaTEePHAaIOB MPEAMOYTUTEIBHO HA HAPYKHOW CTOPOHE BTOPOM BCTAaBHOM IIaHku 31 /it Ha-
NPaBJICHHS] CBETOBOTO M3TYYEHHS K JKEJIAEMBIM IIOBEPXHOCTSIM M3ITyYCHHUS M NIPEJOTBPAILCHUS H3JTydeHHUS CBETa
K HCBUJIUMBIM OOJIACTSIM 3alIUTHOW MPOQITHHOMN TUIAHKH.

Jlns maneHe#mero oOJierdeHus BCTaBKU MEPBOI BCTaBHOW IUIaHKHM 12 OCHOBHOW 3yieMeHT 11 MOXeT co-
JIep>KaTh JONOJIHUTEIbHBIE BBIEMKH 21, KOTOpbIE MO3BOJIIIOT OCHOBHOMY 3JieMeHTy 11 m3rmbatbes u, TeM ca-
MBIM, 00ecIeunBaloT 0ojee JICTKYI0 YCTAaHOBKY BCTaBHOM IUTaHKH 12. BO3MOKHO Takke IPHUKICHBAaHUE BCTaB-
HOW IJIaHKW 12 B OTKPHITOM TIOJIOM MTpOCTpaHcTBe 17.
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Bropas BcTaBHas mnaHka 31 comep:kKUT KaHall, B KOTOPBIH BCTPOEH BTOPOH UCTOYHUK 32 cBETa. DTOT BTO-
po¥i MCTOYHUK 32 CBETa PacIoJ0KEH BO BTOPOI BCTaBHOM IuiaHke 31 TakuM oOpa3oM, YTO OH MPH PaccMOTpe-
HHUH CBEPXY CO CTOPOHBI OKOHHOTO CTEKJIa 16 JIUIIh YaCTUYHO TIEPEKPHIT OKOHHBIM CTEKJIOM 16 ¥ TOMHUMO 3TOTO
pacrioyio’keH HaKJIOHHO IO OTHOMICHWIO K HAIPABJICHUIO CABHTA/HANIPaBICHHIO NBIKEeHUSA asepu 15. [Tomoxe-
HHE WCTOYHHKA 32 CBETa MOXET OBITh OPUEHTHPOBAHO OJHAKO TAK)Ke MapaljIeIbHO OBEPXHOCTH BHYTpEHHEH
CTOPOHBI BO3AYIIHOW KaMephl 35. 3a CUeT 3TOro JOCTUTalOT IO BO3MOXKHOCTH BBEICOKOHM CBETOOTAAYH WIIH, COOT-
BETCTBEHHO, COTJIACYIOT XapaKTePUCTHKY M3ITy4ICHUS. AHAJOTHYHO CIIydalo MepBOil BCTaBHOM IDTaHKH 12 cBETO-
0TJady MOKHO YBEITMIHTH 32 CUST OCHAIICHUS 10 MEHBIIEH Mepe YaCTUYHBIX 00JacTel TpaHUYaIiuX MOBEPXHO-
CTel OCHOBHOTO 3yieMeHTa 11 MOKPBITHEM M3 OTPaKAIOLIEr0 MaTepuana Uil yCUJICHUS U3ITy4eHUs CBeTa. AJlb-
TEPHATUBHO IMOKPHITHEM U3 OTPAXAMOIIETO MaTepualia MOTYT OBITh OCHAIICHBI TAKXKE W TPAHUYHBIC MOBEPXHO-
CTH BTOPOI BCTaBHOM miiaHku 31, KOTOpbIE MPUIIETAIOT K OCHOBHOMY 3JieMeHTy 11 miin ux yacTsim.

Ha ¢ur. 4 u3zobpaxeHa nBycTBOpUaTas ABEPh B COOTBETCTBHU C (GUT. 2, B cilydae KOTOPOil 00e pa3maBrK-
HBIX nBepu 15.1 u 15.2 comepar COOTBETCTBYIOIIYIO H300PETCHHUIO 3alIUTHYIO MpodmibHyI0 wiaHky 10. 3a-
muTHAs NpoMIbHas TuiaHka 10 HouTH HASHTHYHA 3aIIUTHON npoduibHOH manke Ha ¢ur. 3a wim 3b. ExnHer-
BEHHOE OTIIMYHE 3aKII0YAeTCs B TOM, YTO pas3aBHKHBIE 1Bepu 15.1 u 15.2 qBUTAIOTCS APYT OTHOCHUTENBHO JIPY-
ra, a He OTHOCHUTENIFHO ymopa 40, KaKk B ciIydae OJHOCTBOPUYATOi IBepH B COOTBETCTBHH ¢ ¢ur. 1. Ilockombky
KOMITOHEHTHI TJIaBHBIM 00pa3oM Te ke, 9To 1 Ha ¢ur. 3a u 3b, neTanbHOTO onrcaHus Gur. 4 He IPUBEICHO.

Ha ¢wur. 5a mokazaHo nepcrekTUBHOE M300pakeHne B COOTBETCTBUU ¢ (ur. 4 ¢ BUIOM Ha JIBEPHOM MPO-
($buIs co CTOPOHBI OKOHHOTO cTekia 16. Takum oOpa3oM, IMpH paccMOTpEeHWH (pparMeHTa JABEpHOTO MPOGUIIS
CBEpXYy MOXXKHO OOHapy>XUTh BTOpHIE BcTaBHBIC IIaHKH 31. Ha 3amHeil cropoHe MOXXHO OOHAPYXHUTH TEPBBIC
BCTaBHbIE IJIAHKU 12, KOTOpbIE U3JIy4alOT CBET B 3TOM HampasiieHuu. HanpapieHue u3inydeHusi COOTBETCTBEHHO
YKa3aHO CTPENKOH.

Ha ¢wur. 5b moka3zan Buj Ha (hparMeHT ABEPHOTO MPOQHIIS C 3aKPHITHIMH JBEPHBIMU CTBOPKAMHU B COOTBET-
ctBuH ¢ ur. 5a. Taxke U 3MeCh BUAHO, YTO BTOPBIC BCTABHBIC TUIAHKU 31 OpUEHTHPOBAHBI BIICPE]] U U3IYYAIOT
CBET B HAIPaBJICHUHN OKOHHBIX cTeKkol 16. [lepBrie BcTaBHBIC IUTAHKK 12 Ha BHJIE B COOTBETCTBHH C (ur. Sb Ha-
MpaBJICHBI HA3a]] U U3JTyJaloT CBET Ha3ajl.

B 3aBucmmocTn 0T crocoba BCTpanBaHUS ABEPH B TPAHCIIOPTHOE CPEACTBO IMEpPBHIC BCTABHBIC IUTAHKH 12
pacrioyio’keHpl Ha BHYTPEHHEH CTOpOHE TPaHCHOPTHOTO CPEACTBA WM MPU JPYTOM CIIOCOOE BCTpaWBaHUS -HA
Hapy>XHOW CTOPOHE TPAHCIOPTHOTO cpeacTBa. Brophle BcTaBHBIE IIaHKK 31 pacrioyiokeHbl Ha HApYKHOH CTO-
pPOHE WM Ha BHYTPEHHEW CTOPOHE TPAHCHOPTHOrO cpeactBa. @wur. Sc moka3sIBaeT BHI CBEpXYy Ha (pparmeHT
JIBYCTBOPYATOM 3aKpBITOH JABEPH, MPH KOTOPOH BTOpHIC BCTaBHBIC IIAHKU 31 3amUTHONW MPOQUILHONW TUIAHKH
10 u3nyyaroT CBET B HAaNpaBJICHUH MEPEeIHEN CTOPOHBI.

®dur. 6a moka3pIBacT JABEPHBIC MPOQIUTH ABYCTBOPUATON ABEPU Ha BHUIEC M3HYTpH. B 3TOM BUIE TEpBEIC
BCTaBHBIC IUIAHKH 12 BCTaBJICHBI B 3alIUTHEIC MPOGWIbHBIC ITaHKK 10 TakuM 00pa3oM, 9YTO OHU H3ITy4YaroT CBET
B HATIPABJICHUH MEPETHECH CTOPOHBI TBEPHBIX MPO(HIICH B COOTBETCTBUH ¢ (ur. 6a, TO €CTh BO BHYTPEHHEE IPO-
CTPaHCTBO TPAHCIIOPTHOTO cpecTBa. BTophie BCcTaBHbIE IIAaHKU 31 M3My4aloT CBOW CBET B HANpPaBJICHUHM JIULIE-
BOM CTOPOHBI 000UX NBEPHBIX MPOQUIICH U B HANIPABJICHUU 33aJJHEH CTOPOHBI IBEPHBIX MPOQUIICH, TO €CTh B Ha-
MPaBJICHNN HApY>KHOW CTOPOHBI TPAHCIOPTHOTO cpeacTBa. dwur. 9 mokaspBaeT GpparMeHT ABEPHOTO MPOopMIIs B
COOTBETCTBUH C (puT. 6a B 3aKPHITOM COCTOSHHH.

Ha ¢wur. 7 Ha Buze cBepxy n300pakeH pparMeHT B COOTBETCTBUU C (UT. 6b.

Ha ¢wur. 8 uzobpaxen ¢pparMeHT ABEPHBIX MPOPUICH B COOTBETCTBUH C (UT. 5a B OTKPHITOM COCTOSIHHH,
npudeM Ha ur. 9 nmpuBeneHo H300pakeHNe B ceueHur BIoab Jnauu C-C.

W3 ¢wur. 9 BuaHO, uTO 06s1aCTh 29 M3TYYEHHS OCTAaBISIET CBOOOIHBIM ITPOCTPAHCTBO, HEOOXOANMOE ISl OT-
BEpCTHH B (DOTOIIEKTPUUECKOM yCTPOHCTBE 19 3ammThl Al M3Iy4eHUs] HHPPAKPacHOTO CBeTa OT (hOTOIIIEK-
TPUYECKOTO YCTPOUCTBA 19 3ammThl WK ero mpuema. B mpaBoii o61acTu n3o0pakeHa BTOpasi BCTABHAS IUIAHKA
31. IlepBast BcTaBHas tuanka 12 Ha ¢ur. 9 He M300pakeHa.

®ur. 10 mokaspIBaeT yBeIMYEHHOE M300paskeHne NepBoii BcTaBHOH utaHku 12. dur. 11 mokasbiBaeT yBe-
JMYEeHHOE M300pakeHne BTopol BcTaBHOM muianku 31. [lepBas BcraBHas ruiaHka 12 BCTaBjIeHa B OCHOBHOM dJie-
MeHT 11, mpuuemM OCHOBHO# 3iteMeHT 11 M3TOTOBJIEH M3 HETPO3PAavyHOTO YIPYTOTro MaTepuaia, MpeanoYTHTENb-
HO pe3uHbl. [lepBas BctaBHas ITaHKa 12 W3rOTOBJICHA U3 IO MEHBINEH Mepe YaCTHIHO MPO3PAYHOTO MaTepHana,
MPEIIOYTUTENFHO CHiTNKOoHA. [lepBast BcTaBHas mianka 12 comepKUT UCTOYHHUK 13 cBeTa, copeprkamuii CBETO-
muonel. IlocienHue pacrmonoeHsl Ha IJIOCKoW JeHTe 37. B crenuanbHOM HCMOJHEHUH CBETOIUONBI MOTYT
OBITH BCTaBJICHBI HA MPOTSKEHHOHN TUIOCKOH JieHTe 37 B KaHall BO BCTaBHOMU Ianke 12. [lpu aTom m3iydeHune
CBETa OT MCTOYHHKA 13 CBeTa MPOUCXOIUT MPEAMOYTHTEIHHO B HAIIPABICHUH TIPABO U JIEBOI CTOPOHEI B COOT-
BETCTBHUHU C n300pakeHHeM Ha ¢ur. 10, To eCTh B HANIPABICHHHA OCHOBHOTO 3JIeMcHTa 11, a He B HaNpaBICHUU
MOBEPXHOCTH 25 U3Iy4eHUs NepBOH BCTABHOM IIaHKHU. DTO CO3aeT MPEUMYIIECTBO B TOM, YTO OTKPBITOE MOJIO0E
MPOCTPAHCTBO 17 MOXET OBITH BBIIOJIHEHO OTHOCHTENBHO Y3KHM M, TEM CaMbIM, He BJedeT 3a co0oH cyiect-
BEHHOTO yIep0a CTaOMIILHOCTH 3alIUTHON MPOGWIEHON TIaHKH. UTOOBI, HECMOTpPSI Ha BCE, TOOUTHCS BBICOKOM
CBETOOTJauM, OOKOBBIC IMOBEPXHOCTH OTKPHITOTO IOJIOTO IPOCTPAHCTBA MM OOKOBBIE MOBEPXHOCTH IEPBOM
BCTaBHOU TUIAaHKW 12 OCHAIIECHBI WM TOKPHITHI OTPAKAIOIIMM MaTepHalioM 22 JUis HAIpaBICHHS JIOTU CBETA,
KOTOPBII OBUT M3IYYEH B 3TOM HAIPaBJICHUH, B HAIPABJICHUH ITOBEPXHOCTH 25 H3TyUICHHUS.

JIst TOCTHYKEHHS COSMHEHHS C TEOMETPUISCKUM 3aMBIKAHUEM MEXIy MEepBOY BCTaBHOW TUIaHKOH 12 m
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OCHOBHBIM 35ieMeHTOM 11 mepBas BcTaBHas IuaHKa 12 cOOep)KUT BBIMYKIOCTH 28, KOTOpasi BXOJMT C 3alleruie-
HUEM B BBIEMKH 23.

B ananornyHOM UCTIOJHEHUM BCTaBHAS IUIaHKA 12 aHAJIOTHYHO BBITYKJIOCTSAM 23 B OCHOBHOM dyieMeHTe 11
Moria OBl coiepKaTh TAKKE BBIMYKJIOCTH, B KOTOPBIC BCTABIISUICSA OBl OTIOJHUTEIHHBINH PACIOPHBIN 3IEMEHT
JUTSL TOCTHKEHUSI COSTMHEHHNST C TEOMETPHUECKUM 3aMbIKaHUEM MEXIY MEepBON BCTaBHOMW IUIAaHKOH 12 M OCHOB-
HBIM 371eMEeHTOM 11.

Jlnst manmpHe#ero obaeryeHusl BCTaBKH, B 3aJlHEH 00JACTH OTKPBITOTO TOJIOTO MPOCTpaHCTBa 17 mpemy-
CMOTpEHA JIOTIOTHUTEIbHAS BEIeMKa 21, KoTopas obecriednBaeT BO3MOKHOCTh M3THOAHNS OCHOBHOTO 3JIEMEHTA
11 s BCTaBKM 1epBOIl BCTaBHOM Tu1aHKK 12. B 3aBUCMMOCTH OT MPUMEHEHHS ¥ pa3MEpOB 3aIUTHON PO(UIIb-
HOHM Tutanku 10 MOTYT OBITH NPEIyCMOTPEHBI OfHA WM OoJiee TaKWX BBIEMOK 21 [uisi oOecriedyeHus MpOCTOH
BCTaBKU IE€PBOI BCTaBHOI MnaHku 12.

Ha ¢wur. 11 n3zo0paxena Bropas BcraBHas 1iaHka 31. BugHo, uTo ocHOBHOM ameMeHT 11 conepxut ume-
1ot popMy JlacTOUYKMHA XBocTa ma3 18, KOoTophwlil 0Opa3yeT mpHeMHYI0 00JacTh ANl KPEIUICHHS BTOPOM
BCTaBHOM 1aHku 31. [l 9TOrO BTOpast BcTaBHAs IUIaHKa 31 COIEPKHUT BBIMYKIOCTH 33 B (popMe J1acToOuKnHA
XBOCTa, KOTOPYIO BCTaBJIIOT B BhIEMKY 18 ¢ hopMoii macToukuHa xBocta. BTopas BcraBHas 1utanka 31 moamnm-
paeTcsl ¥ OTPaHUYMBACTCS HA OJTHOW CTOPOHE OKOHHBIM CTeKJIOM 16. OCHOBHO¥ 35ieMeHT 11 cofep UT HAIIPOTHB
OKOHHOTO CcTeKJIa 16 onmopHBIi KIuH 34, KOTOPHIH MpeAoTBpalIaeT OTIIaMbIBAaHHE BTOPOW BCTaBHOW TUIaHKH 3 1.
To ecTs BTOpast BCTaBHAs IUTaHKa 31 pacmonokeHa IS KpemyieHus U (pUKcalui Ha OCHOBHOM 3JIEMEHTE MEKIY
OTIOPHBIM KITMHOM 34 W OKOHHBIM CTEKIJIOM 16.

Bropas BcTaBHas mmaHka 31 HM3roTOBIEHA, MO MEHBIIEH Mepe, YaCTHYHO W3 NPO3PAvyHOrO MaTephaa,
NPEANOYTUTEIBHO CHIIMKOHA, M COACPXKHUT B CBOEH IepeiHeil 00acTH WM B 00JaCTH TOPLOBOW CTOPOHBI HIIH
KOHTaKTHOW oOyacTu 3akpanHy 36 mpoduias ¥ BO3AYIIHYIO Kamepy 35, KOTOpbIE JIAaCTUYHO CXKUMAIOTCS TPH
KOHTaKTEe C YIOPOM WM HPEMITCTBHEM H, TEM CaMbIM, BO B3aUMOJACHCTBUY C KOHTAaKTHOW ITaHKOW 14 B HIDK-
Hell KOHTaKTHOW 00JacTH MO3BOJISIIOT OCTAHOBHUTH JIBMKCHUE JIBEPH.

[TockonbKy KOMITIEKTHast BTOpasi BCTaBHas TUIaHKa 21 M3roTOBJIEHA MO MEHbIIEH Mepe YacTHYHO M3 IIpo-
3pavHOTO M YIPYroro MaTeprasa, BO3MOXKHO M3ITyYeHHE CBETAa, M3TYYCHHOTO HCTOYHHKOM 32 CBETa, B HAIIPaB-
JICHWW 3aKpBIBAaHUS ABEPH WM, COOTBETCTBEHHO, CBETA B HAIPABJICHWU HAPYKHOW WM BHYTPEHHEH CTOPOHBI
nBepu. Takke W 37ech UCTOYHUKU 31 cBeTa BEHITIOIHEHBI B BHJE CBETOAMOMIOB 32, KOTOpHIE HAHECEHHI HA ILIO-
CKyI0 JeHTy 37.

IIBeT cBeTa mepBOi U BTOPOH BCTaBHBIX IUIAHOK 12, 31 MOXKeT OBITH MPEANOYTUTENHHO pa3InIHbIM. Kaxk-
Jlast U3 TIEpBOHM M BTOPOH BCTaBHBIX IIAaHOK 12, 31 MOKeT BBIABaTh MPEAIIOYTUTEIIHHO HECKOJIBKO IIBETOB. B03-
MOXHO TaK)Ke, YTO B 3aBHCUMOCTH OT JABMKEHHS JABEPHU, TO €CTh IPH OTKPHIBAHWUY WM 3aKPHIBAHUH, TIPOUCXO-
JIUT CMEHA aKTHBHPOBAHHBIX [[BETOB CBETOIMOAOB 32 U, B YACTHOCTH, IIPH OTKPHIBAHUY HA HWKHEH W Hapy>KHOH
CTOPOHE NPOMCXOANT HU3ITyYCHHE NPEIIOUYTHTEIHHO 3€JICHOTO CBETa, a TP 3aKPHIBAaHWM Ha HW)KHEH M HapyX-
HOH CTOpOHE, TO €CTh IEPBOW M BTOPOH BCTaBHBIMH IUIAHKAMH, MPOHWCXOIUT H3JIyYEHHE NPEANOYTUTEIIHHO
KpacHOTO L(BETA.

Jluist panpHEeHnIero MoBeINICHUS] BHUMAHUS ACCA)KUPOB MOXKHO PACIIOJIOKHUTH CBETOIUOIBI, KOTOPbIE MPH-
CYTCTBYIOT B COOTBETCTBYIONIMX BCTaBHBIX IIaHKax 12, 31, ¢ uX MpoxokiaeHWeM (B BHIE OETyIiero cBera)
BBEpX WJIM BHU3 MM, HAUMHAS OT IICHTPa, B 000MX HampaBICHUAX. TakuM ke 00pa3oM BO3MOXKHO IEPHOINIEC-
CKO€ 3a)KHUTaHME CBETOAMO/IOB /ISl IPUBIICUCHUS TEM CaMbIM BHUMAHUS K ABIKYIICHCS ABEPH.

®wur. 12 u 13 mokaspIBalOT CIEAYIONME albTepHATUBHBIC BapHAHTHI UCTIOJHEHMs BCTaBHBIX IIaHOK. Ha
¢dur. 12 B Buae mpuMepa n300paXkeHa mepBas BCTaBHAS TUTaHKA 12, IpUdeM OHa M3TOTOBJICHA U3 JABYX KOMIIO-
HeHTOB 12a m 12b. IIpu sToM 3amHuMii KOMIOHEHT 12a SIBISIETCS CBETOHEHPOHHUIIAEMBIM WM HETPO3PAYHBIM.
KommonenT 12b Ha MOBepXHOCTH M3ITyYEHUS! M3TOTOBJIEH 110 MEHBLIEH Mepe YaCTHYHO W3 IPO3pavyHOro Marte-
puana. [IpeuMyIecTBO Takoro MCHOJHEHMS 3aKIIOYAeTCsl B TOM, YTO, HAlpUMEp, UCTOYHHUK 13 cBeTa MOXET
OBITH BCTaBJICH B KOMIIOHEHT 12a, TIOCIie Yero ero 3a/eNbIBalOT MEPEAHNUM MIPO3PayHbIM KOMIIOHEHTOM. Takoe
WCIIOJTHEHUE BO3MOXHO TaKKe JJIsi BTOPOi BcTaBHOM IutaHku 31.

Ha ¢wr. 13 B Buzne npumepa n3o0pakeHa BTopasi BCTaBHas IUIaHKa 31, mpuueM 31ech UCTOYHHK cBeTa 32
OpPHEHTHPOBAH MapajlIeIFHO 3aJHeH CTOPOHBI BO3AYIIHON KaMepbl. Takum ke 00pa3oM BO3MOKHO BEpTHKAb-
HOE PacToIOKEHNEe HCTOYHHUKA 32 CBETa OTHOCUTEILHO OKOHHOTO cTeKa 16.

Bo3MorkHa Taxoke BCTaBKa B 3aIIUTHYIO MPOQIIIBHYIO IIaHKy 10 JMIIb OXHOM M3 COOTBETCTBYIONINX H30-
OpereHnIo BCTaBHBIX TUIaHOK 12 wiu 31. To ecTh 3ammrHas MpOQMIbHAS TUIAHKA MOXET COJIEP)KaTh TOJIBKO
MEPBYIO WJIM TOJNBKO BTOPYIO BCTABHYIO IUIAHKY, MMPUYEM B 3TOM CiIydae B OONACTH OPYTOH, OTCYTCTBYIOIIEH
BCTaBHOMH IIJIAHKH OCHOBHOH 3JIEMEHT BBITIOTHEH B BHJIE HEIIPO3PAYHOTO YIIPYTOTO Tela.

BcraBHbIe TIIaHKHM MOTYT OBITH TaKXK€ PACIIOJIOKEHBI CMELICHHBIMH 110 OTHOLIEHHIO IPYT K APYTY OTHOCH-
TEJILHO MOHTa)XHOH BBICOTHI. Hampumep, nepBast BcTaBHast Ii1aHka 12 Moria Obl pacriosiaratbesi B cpetHeld 00-
JacTH ABEPH, a BTOpas BCTaBHas IUaHKa 32 Obuia Obl OBITH PacroyioXkKeHa JHOO JIMIIG B BEPXHEH WM JIMIIb B
HIDKHEH 00J1acTH ABEpH WM KaK BHHU3Y, TaK U HaBEpXY, HO HE B CpetHEH 00IacTH.

OCHOBHO 351eMeHT 11 U3roTaBIMBAIOT C IIOMOILBIO SKCTPY3HUH, TaK YTO KaK OTKPBHITOE MOJIOE MIPOCTPaHCT-
BO 17, 3akpauny 51 npoduiis, kKaMepy It KOHTAaKTHOHM IuaHku 14, a taroke sl POTOIEKTPHUECKOTO yCTPOH-
ctBa 19 3amuThI, Tak U MPUEMHYIO 00JIACTh I BTOPOW BCTaBHOH IUIAHKH 32 M3TOTABIMBAIOT B XOJIe OJTHOTO
SKCTPY3MOHHOTO NHUKJA. biarogaps 3ToMy MOXKHO peann30BaTh CaMble pasHOOOpa3HbIe POPMBI OCHOBHOTO dJie-
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MeHTa 11. C MOMOIIBI0 METO]a SKCTPY3UU OTBEPKIAEMBIE MACChI, OT TBEPABIX J0 BA3KOTCKYYHUX, IMPEIMTOYTH-
TEJNEHO PE3MHY, MOXHO HEMPEPHIBHO BBIAABIUBATE U3 (POPMOOOPA3YIOIIETO OTBEPCTHS M, TAKKMM 00pa3oM, BO3-
MOJKHO M3TOTOBJICHHE TOCTATOYHO JJIMHHBIX MPO(UIEH.

Taxoxe ¥ BCTaBHBIC IUTAHKH W3TOTABIHMBAIOT C IIOMOIIBIO METO/A SKCTPY3UH. 371eCh B BHJIC MaTepHaja Mc-
TOJIB3YIOT, HATIPAMEP, CHIINKOH, KOTOPBIH SBIISCTCS [0 MEHBIIEH Mepe YaCTHIHO MPO3payHbIM. Takum obpazom,
MOJKHO TIPOCTHIM 00pa30M M3TOTAaBIMBAThH TAK)KE M BCTABHBIC TUTAHKH C BHIITYKIOCTSMH W/IITH BRIEMKaMHu. Taroke
MOJKHO 0€3 TpyZa M3TrOTaBIMBATh KaHAJIBI IS KPETUICHHSI MICTOYHUKA CBeTa. B 3TOM cirydae murockyto nenry 37
MPOCTO BBOJAT CHHU3Y WIIM CBEPXY B OTBEPCTHS KaHajla M 3aAebIBAIOT. Eciy minHa CMOHTHPOBAaHHOMN 10 TOTOB-
HOCTH 3al[UTHOM MPOQWILHON TUIAHKU OKAXETCs CIUIIKOM OOJBIIOHN, TO BO3MOXHO TAKXKE OCHAIICHUC BCTAB-
HOW TUTAHKH MPOPE3bI0 IS JIOCTYNa K KaHamy (He m3o0pakeHa). DTa mpopessb s AOCTyIa MPOXOuia Obl B
9TOM Cllyyae B MPOJOJIHHOM HAIIPABICHUH BCTABHOM IUIAHKH, a UMCHHO HA 3aJIHCH CTOPOHE BCTABHOW ILIAHKH,
TO €CTh Ha CTOPOHE, KOTOPYIO BCTABISIOT B IOJIOE MPOCTPAHCTBO 17. 3a cUeT BCTaBKH BCTABHOH ILTAHKH B ITOJIOC
MPOCTPAHCTBO IILIHIL IS TOCTYIA CKUMAETCS U, TEM CaMbIM, BCTaBHAs IUIAHKA MMOJIHOCTHIO OXBATHIBACT UCTOY-
HUK CBETa M YIUIOTHSET €ro C 3alIUTOH OT BHCIIHUX BO3ICHCTBHIA.

®ur. 14 moka3siBacT abTEPHATHUBHOE UCTIOJHEHHE COOTBETCTBYIONIEH N300PETECHHUIO 3aTUTHON MPOQIITH-
HOW TutaHku 10, KOTopas 3aKperuieHa Ha JIBYCTBOpUYATON JBepH aHaJOrHdHO (ur. 4. O0e CTBOPKU pa3IBHIKHBIX
neepeit 15.1 u 15.2, mpeArnodTuTeIbHO BHYTPEHHSS WIH HapyXKHAs TIOBOPOTHAsS JBEPh, NPH ABMKCHUU 3aKphI-
BaHUS IBUTAIOTCS APYT OTHOCHTENBHO Ipyra. AHAJOTMYHO COOTBETCTBYIONIEH M300PETEHHIO 3aIIMTHOU IIPO-
¢dumpHOM mmanke 10 Ha ¢ur. 3a u 3b nm ¢ur. 4 n3obpakeHHsie Ha ur. 14 3amuTHBIE MpodrILHBIE IaHKK 10
COJZIEPKAT COOTBETCTBEHHO OCHOBHOM 3JIeMEHT 11, KOTOPBI M3rOTOBJICH IPEAIIOUYTHTEIHHO U3 PE3UHBI. 3aluT-
Hble npoduibHble TaHKK 10 conepikaT HECKOJIIBKO BO3AYLIHBIX Kamep 43, 44 u 45, KOTopble CKMMAIOTCS TIPH
BCTPEYHOM JBIDKCHHH 3aIIUTHBIX TpoduiabHbIX miaHok 10. IIpegycMoTpeHa COOTBETCTBEHHO KOHTAKTHAS
iaHka 14, KoTopas NP CKATHU MPEAMETOM BBIIACT JCKTPUUCCKUIN CHTHAJ, HAIPUMED, IS MHHUIIUAIIMU Pe-
BEPCUPOBAHUS JIBIKCHUSI TBEPEH.

Kaxmas 3ammrHas npoduipHas mianka 10 B cooTBeTcTBUU ¢ (uT. 14 Takke COICPKUT COOTBETCTBCHHO
JIBE BCTaBHBIX IUIAHKH 12, KOTOPHIE BEHIIOJIHEHB! OAWHAKOBBIM 00pa3oM, B Pe3yJIbTaTe Yero YMEHBIIIAIOTCS pac-
XOJBI Ha U3TOTOBJICHHUE 3aITUTHHIX MPO(PHUIHHBIX TUIAHOK B CPABHEHHH C 3aIIUTHOM MPO(UIHHON MJIaHKE B COOT-
BeTcTBUU ¢ (ur. 3 wim 4. OgHAKO TaKUM ke 00pa3oM B 3aBHCHMOCTH OT NMPUMEHEHHS BO3MOYKHO BBIITOJIHEHUE
00erx 3aIlHUTHBIX TPOGUIHHBIX TIAHOK 10 pa3smuIHBIME.

B xoHTaKkTHOM 00JIaCTH Tak)Ke MPUCYTCTBYIOT paboune KpoMKH 46 YIUIOTHEHHUS, KOTOPHIE B 3aKPHITOM CO-
CTOSIHUH JBYCTBOPYATOW JABEPH HAJOXKEHBI APYT Ha Opyra. B OCHOBHOM 3ieMeHTe MpeayCMOTPEeHa COOTBETCT-
BEHHO OKpyIJias kamepa 42, KoTopas CIYKHT B BHJIC MPOXOJHOTO OTBEPCTUS KalOens W MPeayCMOTpPEHA IS
o0ecrieueHHs SICKTPOIMTAHNS HCTOYHUKOB 13 cBeTa BO BCTaBHBIX IUIaHKaX 12. OcHOBaHUE PO YKpernie-
HO COOTBETCTBEHHO B IOJIOM MpO(UIIe, MPEANOYTUTSIFHO U3 aTIOMUHUSA, ABEPHBIX monoteH 15.1 u 15.2. Ha-
py’KHasl CTOpOHA JIBEPH, TO €CTh HANPaBJICHHAS B CMOHTHPOBAHHOM COCTOSIHUH HAapy>Ky CTOpPOHA TPAHCIOPTHO-
TO CPEICTBA WM, COOTBETCTBEHHO, 3[IaHHs, COJICPKHUT OKOHHOE CTEKIO 16, KOTOpOoe B KpacBoll 00JIACTH MOKPHI-
TO 3aIIMTHOW 3aKpanHoi 41 3amuTHON npoduIbHO aHku 10. B 3ToM npumepe HCIOTHEHNS, a TaKXKe BO BCEX
prMepax UCIOTHEHNS OKOHHOE CTEKJIO MOYKET OBITh 3aMEHEHO APYTHUMH 3allUTHEIMH MTOKPHITHSMHE, HAIIpUMeED,
13 TUTACTMACCHI WIIM METalIa.

Ha ¢wur. 14 He n300paxeHo, HO MOXKHO JIETKO ce0e MpeACcTaBUTh, YTO JieBasi 0OJIACTh BBHIIOJIHEHA B BUIE
HETIOJIBIYKHOM 00JIACTH ABEPHOTO MOpTaia, B KOTOPYIO YIUpAaeTCs H300pakeHHas B IPaBOil 00acTu aBeph 15 ¢
COOTBETCTBYIONICH N300pETEHUIO 3aTUTHON TIPOQUIHHON TUTAHKOM.

Co cCchUIKOM Ha HCIONHEHHE Ha (ur. 1b mwin 1¢ BO3MOXKHO JIUIIE YaCTHYHOE UCIIOTHEHUE BCTABHBIX ILIA-
HOK 12 ¢ ucrounukamu 13 cBeTa OTHOCHUTEIHHO MPOJOIHLHON MPOTSHIKCHHOCTH 3allIUTHON MPOQUIEHON TUIAHKU B
OTHOIIICHUU OOIIEeH BBICOTHI ABepH. [0CKONBKY 3aImuTHAs MpoQIbHas iaHka 10 ¢ COOTBETCTBYIOUINM KpETI-
JICHHEM Ha JIBEPHOM TIOpTajie HE IBUTacTCs, MOXKHO M3TOTABJIMBATh BCTABHBIC IUIaHKH 12 ¢ Oombliei muiomia-
Ip10. KpoMme Toro, kKak y»ke OTMHCBHIBAJIOCH BHIIIE, YIPOIICH MOIBO JICKTPOIUTAHUS K UCTOYHUKAM 3 CBETa IS
3aIUTHON MPOPUILHON TIAHKU Ha JBEPHOM IOpPTAJIE.

Ha ¢urypax He m3o0pakeHO, HO MOXKHO JIETKO ce0e MPEeJCTaBUTh, YTO COOTBETCTBYIOIIAS U300pPETCHUIO
3amuTHAs npo¢mibHas ianka 10 pacmonoskeHa Ha TIOBOPOTHO-OTKUIHON BEpH, IOBOPOTHOM JBEPH, pacIiarl-
HOM JBEpH, CKJIQJHOW JBEPH, Pa3ABHKHON MOBOPOTHOW IBEPH, BHYTPEHHEH pachairHOW IBEpH WIM Bpalllaro-
IIeHcsl NBEPH U T.I., KOTOpas MepeMeIaeTcs JIN00 OTHOCHTENFHO HETOABIKHOTO YIopa JBEpH, THO0 OTHOCH-
TENLHO APYroi CTBOPKH COOTBETCTBYIOIIEH JIBEPHU.

DOOPMYVYIJIA N30BPETEHMA

1. 3ammrHas npodunbHas mwianka (10) ans aBepu (15) TpaHCIIOPTHBIX CPEACTB, cozeprKalias Hepo3pad-
HBI ynpyruii ocHOBHOH 31eMeHT (11), B KOTOpOM BEINTOJIHEHA 110 MEHbIIEH Mepe oHa npreMHas oonacts (17),
MPEACTABISIONIAs CO00H OTKPBITOE MOJOE MPOCTPAHCTBO B HEMPO3PAYHOM YIIPYTrOM OCHOBHOM 3semeHTe (11),
HMeEIOIIIee OTBEPCTHE,

MIpUYeM B YKa3aHHYIO 10 MEHBIEH Mepe OIHy NpHeMHylo oOmacth (17) depe3 yka3zaHHOE OTBEpCTHE
BCTaBJICHA IepBasi BCTaBHas Tutanka (12),
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IIpUYEM yKa3aHHas IepBasi BcTaBHas I1aHka (12) BBITOIHEHA U3 YIIPYTOTro MaTeprala, KOTOPhIH SBIseTCs,
M0 MEHBIIEH Mepe, YaCTUUHO MPO3PauHbIM, U COIEPKUT IO MEHBIIeH Mepe ouH ucTouHuK (13) cBeTa,

TIpUYEeM BbIJlada cBeTa HCTOYHUKOM (13) cBeta B ynpyroi mepBoii BcTaBHOH Tianke (12) ocyriecTBiseTcs
13 HEMPO3pavHOro yIpyroro 0CHOBHOTO deMenTa (11) uepe3 ykazaHHOe OTBEpCTHE,

TpUYeM 3amuTHas npoduibHas mwianka (10) mMeer oOpalieHHy0 Hapy>Ky CTOPOHY, KOHTAKTHYIO 00JIacTh
TOPIIOBOM CTOPOHBI, OOpAIIEHHYIO BHYTPh CTOPOHY U KpemnekHyIo 001acTh (27),

IIPH 3TOM OOpaIeHHasi HapyXy CTOpOHa 3amuTHOW TpodmibHON MmaHku (10) HAXOMUTCS B KOHTAKTE C
OKOHHBIM cTekyioM (16) mBepu (15) mpu MOHTaXe B IBEPD,

IIpUYEM KOHTaKTHasi 00J1acTh TOPIIOBOH CTOPOHBI COAEPXKUT 3akpanHy (51) mpodmis, pacrosokeHHYIO B
KOHTaKTHOW 00JIaCTH TOPLIOBOM CTOPOHBI, KOTOpas ynupaetcs B ynop (40) nim B MpOTHBOJIEKALTYIO IBEPH HIIH
ee 3aluTHY0 npoduibHylo wianky (10) Bo Bpems 3akpbiBaHus asepH (15),

IIpH 3TOM IprueMHast 001acThb (17) pacnonoskeHa MeXIy KOHTAKTHOW 00JaCThIO0 TOPIIOBOW CTOPOHBI H Kpe-
HeXHOH obnacteio (27) 3amuTHOM npodmisHOH ruranku (10),

IpuYeM 3amuTHas npoduibHas rianka (10) 3akperuieHa cBoei KpeneskHoil obsacTeio (27) B IBEpHOM
npodune mpu MoHTaxe B 1Beph (15).

2. 3amuTHas TpodUIbHAS TUIaHKa 10 1.1, B KOTOpO# mepBas mpueMHas oomacth (17) OTKpbITa, IO MEHb-
el Mepe, B HalTpaBJICHUH BHYTPEHHEH CTOPOHBI 3aIlUTHON NTpoduibHOM manku (10).

3. 3amuTHas npoduIbHAs MJIaHKa 1Mo 1.1 wim 2, B KOTOpo# BTopas mpueMHas ooiacts (18) BeImoiHEHA B
Buje obacty (18) ¢ reoMeTpUIECKUM 3aMbIKaHUEM,

npuaeM B obnactu (18) ¢ reomeTpudecknM 3aMbIKaHHEM 00ecTiedeHa BO3MOYKHOCTh BCTABKY MITH HACAKH-
BaHMs BTOPOH BCTaBHOH 1utaHku (31), KoTopast COEpKUT KpeneKHbIH ydacTok (33), cOOTBeTCTBYIOIIMIA obac-
TH (18) c reoMeTprUUECKUM 3aMbIKaHUEM, H/HITH

BTOpast BcTaBHas IuiaHka (31) comepkut uctouHuk (32) cBeTa W pacrnoiokeHa Ha MPOTHUBOJESKAIIEH OT-
KPBITOMY TI0JIOMY TTpocTpaHCTBY (17) ¢ mepBoii BcTaBHOM Tu1aHKo# (12) cTropoHe 3aliMTHOM NMPOGMILHON M1aH-
ku (10).

4. 3amutHas npodriIbHas TUTaHKA 1O 1.3, B KOTOpo# o6macth (18) ¢ reoMeTpuieckuM 3aMBIKAHHEM BBI-
MOJIHEHA HA TOPIIOBOM CTOPOHE OCHOBHOTO 3neMeHTa (11), KOoTOpas HampaBieHa K TOTIOJHHUTEIHLHOW JBEpH
(15.2) wm ymiopy (40).

5. 3amuTHas npoduiIbHAs TUTAHKA MO OAHOMY M3 MPEAMECTBYIOMUX MMIL.2, 3 uiu 4, B KOTOPOH OTKPBITOE
mmoJioe TpocTpaHcTBO (17) COMEpIKUT 1O MEHBIIIEH Mepe OHY BBIEMKY (23), KoTopas 00pa3yeT reoMeTpruIecKoe
3aMBIKaHHE TT0 MEHBIIIEH Mepe ¢ OJTHON COOONIAIOMIEHCS BRITYKIOCTRIO (28) BcTaBHOM MIaHkH (12).

6. 3amuTHas MpoQHIIbHAS IUIAHKA 110 OAHOMY M3 IPEAIICCTBYIONIMX MYHKTOB, B KOTOPOH Ha TpaHUYaIleH
€O BCTaBHOM IUIaHkoi (12, 31) MOBEpXHOCTH BHINOSHEHA OTpaXkaromiasi 001acTh (22), BHIIOJHEHHAsI C BO3MOX-
HOCTBIO HalpaBJIeHUs CBETA, U3ITyYeHHOT0 UcTOYHUKOM (13, 32) cBeTa, B HalpaBJICHUH OT OCHOBHOTO JJIEMEHTA
(11) nnm HapyXy W3 HETo, W/WIH, 110 MEHBIIEH Mepe, YaCTUYHO NPO3payvHbIil MaTepras BCTaBHOH IutaHkH (12,
31) obpasyet onruyeckuii quddy3op.

7. 3ammrTHas npodUIbHAS IUIaHKA [0 OJHOMY M3 MPEALIECTBYIOMMX ITyHKTOB, B KOTOPOH 3aIllUTHAS IIPO-
dumpHas wanka (10) comep KUT dMEKTPUUSCKYIO KOHTAKTHYIO TUIaHKY (14) n/unu (OoTORIeKTPUIECKOe yCTPOi-
cTBO (19) 3amuTH.

8. 3ammTHas poduIbHAS TUIAaHKA 1O OJHOMY M3 MPEIIIECTBYIONUX IMYHKTOB, B KOTOPOH UCTOYHUK (13,
32) cBeTa CONEPKUT CBETOIUOJBI, KOTOPHIE M3IYJar0T CBET OJHOTO WIIM 0OJiee IBETOB B BHIWMOM JHAaIa3oHe
JUTFH BOJTH, WI/WJTH CBETOAMOBI PACTIONOKEHBI Ha TIPOTSKEHHOM TUIOCKO# JieHTe (37), KoTopas ¢ ee MpOoJ0IbHON
OpHUCHTAIMCH BCTABIICHA B OTKPBITOE MOJ0E MPOCTPaHCTBO (17),

MIPUYEM MHOKECTBO CBETOAMO/IOB PACIIONOKEHO HAa OJJHOM WIJIM 00EMX CTOPOHAX IUIOCKOM JICHTHI, W/HiIH

nucrounuk (13, 32) cBeTa BBHINONHEH C BO3MOXKHOCTBIO M3JIyYCHHUS] CBETA TIEPBOTO L(BETA IPH 3aKPbIBAHUH
JIBEPH M M3JTY4EHHS CBETA JIPYroro IBeTa NPU OTKPHIBAHUH JIBEPH.

9. 3ammTHas poduIbHAs TUIAHKA 110 OJHOMY M3 MIL.3-8, B KOTOPOH reoMeTpH4ecKoe 3aMbIKaHue 00pa3o-
BaHO C ITOMOIIBIO UMEIOIIEH (opMy J1acTOukMHa XBocTa BeleMKH (18) B ocHoBHOM 3iemente (11) n coobmato-
mieicst ¢ Hel BRITYKJIOCTH (33) Ha BTOpoii BctaBHOM muianke (31) wim nMeromeit (opMy JIACTOUKHHA XBOCTA BBI-
MTyKJIOCTH Ha OCHOBHOM 3JieMeHTe (11) M cOOTBETCTBYIOIICH BRIEMKH Ha BTOPO# BcTaBHOM Tutanke (31).

10. 3amuTHas npoduiIbHAs TUIAHKA IO OJHOMY W3 MPEAMISCTBYIOMMX M.2-9, B KOTOPOH MEXIy TepBOi
BCTaBHOM MmIaHKO# (12) ¥ OTKPBITHIM MOJIBIM MpocTpaHcTBOM (17) BCTaBIEHBI PACTIOPHBIE dJIEMEHTHI IS (UK-
caIiy MepBoi BcTaBHOH TuTaHkH (12) B momom mpoctpanctse (17).

11. 3ammTHas nmpoduapHas TIaHKA 10 11.7, B KOTOPO# mepBas BCTaBHas TutaHka (12) pacmosioskeHa MexIy
INEKTPUUECKOIM KOHTAKTHOH tutankoi (14) u kpenexxHo obnactbio (27) 3amutHON npoduinbHoi mianku (10) Ha
nBepH (15) u/mim cHapyXu 3J1aCTUYHON KOHTAKTHOM 00s1acTh 3amuTHOM npoduiabHoi manku (10).

12. 3amuTHas npoduibHas IUIaHKA 110 OJJHOMY W3 MpeecTBYomuX mi.2-11, B KOTopoit OCHOBHOH 3te-
MeHT (11) comepxut onopHslid kimH (34), KOTOPHIH MOANMpaeT BTOPYIO BCTaBHYIO IUIaHKy (31) ¢ BHyTpeHHEH
CTOPOHBI 3aUTHON npoduinbHoN mnanku (10) i npemoTBpanieHust OTIaMbIBAaHHUS BTOPOI BCTAaBHOW IUIAHKH
31).

13. 3amuTHast mpoduIIbHAS TIJIAHKA TI0 OJTHOMY W3 MPEAMIECTBYIOMHNX MI1.2-12, B KOTOpO# BTOpas BCTaBHAS
rranka (31) BEIMONHEHA ¢ BO3MOKHOCTBIO HM3JIYUEHHS CBETAa B HAIPaBICHHUH TOPIOBOH CTOPOHBI 3aIIUTHOMN
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npoduneHo# manky (10) 1 Hapyx)HO¥ cTopoHsI 1BepH (15).

14. 3ammrHas npoduibHas IUIaHKa MO0 OJHOMY M3 NpEIIIecTBYIOMHUX I.2-13, B KOTOpoi mepBas W/Hin
BTOpas BCTaBHBIC MuaHkh (12, 31) comeprkaT HEMPO3PAYHYIO H, 10 MEHBIIEH Mepe, YaCTUIHO MPO3PavHyI0 JYac-
TH, W/WIW TIepBas U BTOpas BCTaBHbIC TUIAHKHU (12) WMEIOT OJMHAKOBYIO (OPMY WM Pa3MIHBbIC (GOPMBI WIIH
KOHTYPHI.

15. JIBeps ¢ 3amuTHOM npodmibHOH Mankoi (10) Mo ogHOMY U3 MPEIIECTBYIONINX MYHKTOB, B KOTOPOH
3amuTHas npodribHas miaHka (10) pacmonoxeHa B MOABWKHON CTBOpKe aBepH (15) w/wim aBEpHOM TOpTale
(50).
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