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[IpomblnieHHOE OCBelIeHUE, Kak OOJBLIONW Kiacc, pas3zensercss Ha Oosee MelKue
TUNBl M TOATUNBL. B 3aBHCHMOCTHM OT BBINOJHSEMBIX pPabOT, OT HMX TOYHOCTH,
MIPOU3BOIUTCS HOPMUPOBAHUE OCBELICHHOCTH, BHIOOp THUIIA UCTOYHHKOB CBETA. Y CIOBUSA
HCKYCCTBEHHOI'O OCBEILIEHUS Ha IMPOMBIIUIEHHBIX MNPEANPUATUSAX OKa3bIBalOT OOJIbIIOE
BIUSHUE HA 3pUTENbHYI0 pPaldoTy, (U3MUECKOEe U MOpaIbHOE COCTOSHUE JIOACH, a,
CIIEIOBATE€IbHO, HAa  MPOM3BOAMUTEIBHOCTh  Tpyda, KAdeCTBO  MPOAYKIUH U
MIPOU3BOJICTBEHHBIN TpaBMaTu3M [1]. B Merammypruueckoil IpOMBIIUIEHHOCTH YPOBEHb
OCBellleHHOCTU J0bkeH ObITh yBennueH oT 300 no 2000 nk. Ilpum Takux ypoBHSX
OCBEILLEHHOCTH BO3HHUKAIOT Ouosornyeckue 3¢pdexTsl 0e3 ONTUYECKOro H300paKeHUs
(bBOU-3ddexThr). [Ipu 3TOM HAOIIOAACTCS TOBBIIEHHUE 3PUTEIBLHON PabOTOCIIOCOOHOCTH
Ha 16 %, cHrkenue Opaka Ha 29 %, a KOJIMYECTBO HECYACTHBIX CIYyYacB YMEHbILAETCS Ha
52 % — Bce 3TO MPHUBOAUT K POCTY MPOU3BOAUTEILHOCTH Tpy/a 6osee yem Ha 20 % [2].

Jnist o0miero OCBENICHUsT MPOMBIIUICHHBIX MOMEIICHUH TPAaJUIIMOHHO MTPUMEHSIOTCS
paspsaHble JaMibl: JroMuHeceHTHbie Jamibl (JIJI), myroBeie prytHbie namibl (JPJI),
MeTaioranorenssle gamnsl (MI'JI), a B oTaenbHbIX ciiydasx HaTpuesble gamimbl (JIHaT).
He uckmoueno u npumenenue jnamn Hakanusanus (JIH), 4Tto BeneT k BBICOKMM 3aTpaTam
Ha 3JIEKTPOIHEPTHUIO.

B Poccunm Ha ocBemieHue pacxonayercss okoio 12 %  BbIpaOaThIBaeMOM
anekTposneprun. B mupe B cpennem 19 %, B CILIA okomno — 22 %, npu 5TOM BO3MOKHAsI
skoHoMUs B Poccun cocrasiser 45-50 % — 310 Gonee 50 mapa. kBT u. MakcumanbHbIN
MOTEHIIMAJ PKOHOMHUHU 3JIEKTPOIHEPTHH COCPENOTOYEH B PACIIMPEHUH MPOU3BOJCTBA U
o0acT MX NpUMeHeHHUs 3((EeKTUBHBIX HCTOYHHMKOB cBeTa (10 14 % coBpeMeHHOro
notpebnenus). Ha yBenwuenue cBeroBoil oTmaum, moBwimieHue KIIJ] ocBeTutenbHBIX
puOOPOB, MPUMEHEHHE CUCTEM OOIIEro JIOKATM30BaHHOTO OCBELICHUS U PEryJIMpOBaHHUe
B 3aBHCHMOCTH OT YPOBHSI €CTECTBEHHOW OCBEIIEHHOCTH MPUXOIUT MpUMEpHO 1o 6 %
MOTEHI[MajIa SKOHOMUH COBPEMEHHOT'O MOTPEOICHHMS.

CHmxeHme 3aTpaT Ha SJHEPTHI0 MOKHO JTOCTUYb 33 CUET YMEHbBIIECHUS HCIIOIb30BaHU
UCKYCCTBEHHOTO  ocBelleHus.  EcrecTBeHHbII cBeT —  3T0 3 (DEeKTUBHBIN
sHeprocOeperaronii MHCTpyMeHT. EAMHCTBEHHBIM HCTOYHUKOM E€CTECTBEHHOI'O CBETa
aBigeTcs conHue. OHO U3JIydaeT MPSIMON COJIHEYHBIN CBET, 4YaCTh KOTOPOT'O PACCENBAETCS
B armocepe © CO3/MaeT paccesHHOe wu3IydeHue. J[HEBHOW CBET ympaBisieT
OMOJIOTUYECKUMH, (U3UOJIOTMYECKUMH W TCUXHYECKHMH TIpolleccaMM B OpraHu3Me
yenoBeKka. B HOpPMalbHBIX yCJIOBHSIX COJIHEUHBIH CBET BBbI3bIBACT 0Opa3oBaHUE
HEOOJIBIIIOr0 KOJIMYECTBA AKTHUBHBIX MPOAYKTOB (OTONU3a, KOTOPHIE OKAa3bIBAIOT Ha
OopraHusM OylaroTBOpHoe jeiictBue. Tak Moj BIUSHUEM YJIbTpa(HONETOBBIX Jy4yeil ¢
JuHOM BosHBI 280-313 HM IpOBUTAMUHBI TPEBPALITAIOTCS B BUTAMUH D 1 BcachIBaloTCs B
opranusM. Posnb Butamuna D 3akitouaeTcsi B yCBOGHUH KaJbIIUS.

Crparerun BHEIPEHHSI €CTECTBEHHOIO OCBEIIEHUS MOXHO pa3JeluTh Ha JBE
OCHOBHBIE KaTeropuu: OOKOBOE OCBEIEHUE, KOTOpPOE TIOCTYyMaeT 4Yepe3 CTEHBl 110
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NEPUMETpPY 37aHUS U OCBEIICHHE Yepe3 KPBIIly, KOTOPOE IMOCTYMAaeT 4Yepe3 BEPXHIOHO
4acTh 3MaHus. BBIOOp cTparernmu eCTECTBEHHOTO OCBEIEHHS 3aBUCHT OT IUIAHUPOBKH,
OPHCHTAIMM M MECTHOCTH, B KOTOPOH CTOMT 3/IaHHE, a TaKXe OT KIMMAaTHYCCKUX
YCJIOBHU.

BOJIBIIMHCTBO MPOMBINUICHHBIX TTOMEIIEHHH UMEIOT OOJIBINYIO IUIOIA/lh C IIUPOKUMHU
OKHAMHU BJOJb CTeHBI. [ yimydlIeHus: IPOHUKHOBEHHsSI CBETAa M YMEHBIICHUS OJMKOB
MOXHO HCIIOJIb30BaTh IACCHBHBIC YCTPONCTBA, H3BECTHBIC KaK «CBETOBBIC ITOJIKHY.
CBeroBasi TOJIKA — TOPHU3OHTAJIBHBIA OTpa)KaTelb, KOTOPBIA HM3MEHSET HAIpaBIICHHEC
COJIHEYHBIX JTydel. CBET MPOHHUKACT B MOMEIICHHE HE HANPSIMYIO — CHaJajla OTpa)kaeTcs
OT TIOJIKK | 3aTe€M 00 IMOTOJIOK — 3Mr3aroo0pa3Ho, KaK IMOKa3aHO Ha pUCYHKe | a, Takum
00pa3om, 3TO IPUBOAUT K 00Jiee pABHOMEPHOMY OCBEIICHHUIO omereHus [ 3].

2) —|

Puc. 1. Cucremsl EO: a) cBeToBas mosika; 0) 3eHUTHBIN oHAPH; B) (hOHAPB-HAJACTPOHKA,
I') IEA0BBIH (POHAPB; /1) CBETOBOA

[Tpu 3TOM 11 OONBIIIETO TPOHUKHOBEHUS CBETA, MOTOJIOK JOJKEH OBITh CBETIIBIM C
XOPOIITUMH OTPAKAIOIUMHU CBOMCTBAMH, a OCTEKIICHHUE JTOJKHO OBITh KaK MOXHO OJIHIKE K
noTosKy. KonnyecTBO MpOHUKAIOLIET0 THEBHOTO CBETA MPH TaKOM CTPATErHH 3aBUCUT OT
opueHTanyu ($acajoB 3JaHHUS. XOpOIIas OPHECHTANUS OKOHHBIX IPOEMOB MOXET
MaKCHUMU3UPOBATh MOCTYIUIEHHE COJIHEYHOTO CBETa M CBECTH K MHUHUMYMY OJIMKH U
neperpeB. s OONBIIMHCTBA MPOMIIOMEIICHHA, WMEIONINX TIOCTOSIHHOE HCIIapeHHe,
BBICOKYIO TeMIleparypy palOoThl OOOpyHOBaHUS, MOJACpXKAHHE YUCTOTHI IOTOJKA
SIBJISIETCST HE BERIIOJIHUMOU 3aauei.

OcgeleHne eCTeCTBEHHBIM CBETOM BO3MOXKHO M 4epe3 Kphiny. Mcmomn3yst cCBeTOBbIE
JIIOKH B KPBIIIIE 3/IaHUS MOKHO 00CCIICUYUTh PABHOMEPHOE pacIipeiejICHIE THEBHOTO CBETa
M0 BCEH IJIOMaAN BepXHEro dTaka. OCHOBHBIE THIIBI CHCTEM €CTECTBEHHOTO OCBEIICHUS
gepes KphIIy:

1) 3enuTHbIil (OHAph, KaK TOKAa3aH HAa PUCYHKE | 6, 00ECIEUUBACT €CTECTBEHHOE
OCBCIIIEHUE TTOMEIIEHUE Yepe3 OCTEKIICHHBIC MPOEMBI B KpOBJIe 3daHus. [locpeacTBoM
TOPU30HTAIILHOTO 3€HUTHOTO (hOHAps B IMOMEIIEHHE MOCTYMaeT MPUMEPHO B TPU pasza
0O0JIbIIIe JIHEBHOTO CBETA, YeM Yepe3 BEPTHKAIBHOE OKHO TaKOTO ke pazmepa. [1ocKkoiIbKy
3eHUTHbIE (OHApU MOTYT paCMoNIaraThCsl TOJIBKO ONMXKe K IEHTpalbHOW dYacTh
MOMEIIIEHUsI, OHHM CO3/Ial0T PAaBHOMEPHOE OCBEIIeHHWe 1o Bcel rromanan. OaHaKo
36HUTHbIE (JOHAPH CHIIBHO TOBBIIIAIOT PUCK IMEpPerpeBa, MOAITOMY HEOOXOIMMO TaK Ke
MCIOJIb30BaTh Pa3IMYHbIE COJIHIIE3AIIUTHBIE YCTPOUCTBA, YTO MPUBOJUT K MOBBILICHHUIO
3aTpar Ha YCTaHOBKY TaKoW CUCTeMbI [3].
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2) ®oHapH-HAJICTPOWKHU TPEACTABISIOT COOOW OCTEKIICHHOE BO3BBILICHHE HaJ KPBILICH
(puc. 1 g). VIx nmpenMyIecTBo 3aKII0UaeTcsi B HEKOTOPOH 3alllUTe MOMEIIECHHUS OT MPSIMbIX
coyHeyHbIX Jiyded. Hemoctatok Takux (hoHapeil COCTOMT B TOM, YTO MPH UX OIM3KOM
PacIoNOkKEeHUH APYT K JPYry MEXIy HUMH MOXET CKaIlulMBaThbcs cHer. Takue ycTpoiicTBa
TPYIHO UCIONB30BaTh B ycioBusax Cubupu. Hanpumep, mis Tomckoi 00IacT CHEXHBIH
MOKpoB coctabiisieT okoiio 40-60 cM, a i Kpacnosipckoro kpast — ot 600-800 mm.

3) Kpeima c menoBeiMu ¢GoHapsiMu B mpodwib HarmoMmMuHaeT mminy. DoHapu
yCTaHABIUBAIOTCA JIMOO BEPTHKAIBHO, JMOO HAKIOHHO W Pa3JENsIOTCS HaKIOHHBIMU
ydyacTkamMu Kpeimu (pucyHok 1r). CucteMy MOXXHO HCIOJIB30BaTh JJISI PaBHOMEPHOTO
OCBellleHUs] ToMeleHnii Oospioi miuomaau. [Ipu opueHTanuu Ha ceBep MOJTydaeTcs
€CTECTBEHHAs 3aIlMUTa OT MPSIMBIX COJHEUHbIX Jydeld. OIHAKO JUIsl CHEKHBIX pallOHOB 3Ta
CHCTEeMa TaK)Ke HEe OUYEHb MOJXOJIUT M3-32 00pa30BaHMs CHETOBBIX MEIIIKOB BO3JI€ CTEKOI.

[lo xapakrtepy cBeTOpacHpelelieHuss B IOMEHIEHUH CHUCTEMbl €CTECTBEHHOTO
OCBEILEHUSI MOTYT OBITh pa3/ielieHbl Ha JBa OCHOBHBIX BHJA: CHCTEMbI €CTECTBEHHOT'O
OCBEIICHHUS, OOECIEYMBAIOIINE YETKYI0  HAIpPaBICHHOCTh  CBETOBOIO  MOTOKA,
BBISBJISIIOIIETO 00BbEM MPEAMETOB Oaronapsi 00pa3yrImuMcss COOCTBEHHBIM U Ma1al0IIuM
TEHSIM; CHCTEMbl €CTECTBEHHOIO  OCBEILEHHUs, oOOecrneuuBarolme «OecTeHEBOE»
OCBEILIEHUE.

K mepBoMy BHIly MOXHO OTHECTH OOKOBOE OJHOCTOPOHHEE OCBEILICHUE W BBEpXHEE
OcBelIeHWE Tpu MmeAoBeIX (oHapsx. Ko Bropomy Buay oTHOCSTCS: OOKOBOE
JIByXCTOPOHHEE OCBEIICHHE, BEpXHEE OCBEIleHNE MTPHU (POHAPIX-HAJCTPOIKAX U 3€HUTHBIX
¢doHapsx, a Tak ke cucTeMa KOMOMHUPOBAHHOTO OCBEIICHUSI.

PaznuuHble CHCTEMBI €CTECTBEHHOTO OCBEIICHUS pPAa3iMyaloTcs MO0 abCOMIOTHBIM
YPOBHSIM OCBELICHHOCTH, KOTOpbIE OOECHEeUMBaIOTCA B IMOMEIIEHUU, U [0 XapakTepy
pacnpeesieHusl CBETOBBIX MOTONKOB. CHCTEMBI, OTHOCSIINECSA K IIEPBOMY BUIY, CO3JIAIOT
3HAYUTENIbHYI0 HEPaBHOMEPHOCTh CBETOBOI'O TOTOKA HA YCJIOBHOW palboueil MOBEpXHOCTH
(YPII), Torna kak cucTeMbl, OTHOCSIIMECS KO BTOpPOMY BHJy, obOeclednBaroT Oojee
pPaBHOMEPHOE OCBEIIICHHE, KaK MMOKa3aHo Ha pucyHke 2 [4].

Puc. 2. XapakTepHble KpUBbIE OCBEIIEHHOCTH ISl PA3JIMYHBIX CUCTEM
€CTECTBEHHOT'O OCBeIleHUs (KPUBBIE K.€.0.): @) 00KOBOE ocBeleHue; 6) 60koBoe
JIByXCTOPOHEE OCBEILIEHUE; B) BEPXHEE OCBEIICHHE; I') KOMOMHUPOBAHHOE OCBEILIEHUE
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AJIBTEpHATUBHOW CUCTEMOM €CTECTBEHHOTO OCBELIECHHS MOKHO CUUTATh IPUMEHEHUE
CBETOBBIX KOJOJIEB WU MOibIX TpyOuaThix cBeToBonoB (IITC), kak Ha pucynke 1n.
CBeTonpreMHOE YCTPOHCTBO MOXET OBITh PACIOJIOXKEHO Ha KpBILIEe 31aHUs Ui cOopa
CBeTa M3 3€HUTHBIX oOiacTell HeOocBOoAa. ANBTEPHATUBHO HMX MOXKHO pacroJiaraTb Ha
dacamax 3manms. [lepas cucrema, npemnoxkeHHas CrtuBom CartanHoM (ABcTpanus),
MMeNa METATIMYECKOe 3€pKajio, OTpaKalollee COJHEYHbIE JIyUd, UAYIINE C FoTa IpsMO B
TpyOy, HO 3aTeHsommii 1udQy3HbIi cBeT Heba ¢ aApyrux ctopoH. Ilocme 3toro ObuTO
MPEANPUHAITO MHOTO HEYIAayHBIX MONBITOK HCIpaBuTh 3Ty cucreMy. Tak IITC Bmepssie
obun pazpabortansl B 1980-x rr. B8 CCCP 10.b. Aizen6eprom, I'.b. Byxmanom, B.M.
[Taruropckum, A.A. Kopobko u np. Toraa ke Hayaoch MHTEHCHBHOE HMCIIOJIb30BAHHE
IITC nuist OcBeLICHHUS LIEXOB MPOMBIIIICHHBIX TPEAIPUSATHIA [5].

B nenom, cBETOBOI KOJOEI] COCTOMT U3 BHEIIHEro KOJUIEKTOPa, TPYObl C BBHICOKUM
KOO (OUIIMEHTOM OTpPaXCHHsI HAa BHYTPEHHEH moBepxHOCTH W auddyszopa. Kymon
yCTPOICTBA U3rOTABIUBAIOT U3 CBEPXIPOYHOro crekia. [Ipu moMomu Takoi TeXHOIOTHH
MOKHO OCBeUlaTh TakK€ M yJaJeHHbIE IUIOMIAAU B IOMEIIEHHUS. OJTU YCTpOMCTBa
COOMpPAIOT CONIHEYHBIA CBET Ha 3epKallaX WM JUH3aX, PACIOJIOKEHHBIX B TpyOe, U
HaIpaBJIATh CBET B BbIOpaHHOE nomenieHue. OH U30JIMpoBaH HACTOJIBKO F€PMETUYHO, YTO
[onaJlaHue BHYTPb YCTPOMICTBa IbUIM, BOJbl WM HACEKOMBIX COBEPILIEHHO HCKIIIOYEHO,
MO3TOMY MPUMEHHM K MPOMBIIUICHHBIM MOMEIICHUAM, TaKKE€ MOXKET NPUMEHATHCS B
OOJIBIINX MPOMBINUICHHBIX 3/IAHHSX: CKIIQAaX, [[eXaX, MOA3EMHbIX MMOMEIICHHUIX U T. 1. B
oTIu4Me OT OOBIYHBIX cBeTompoemMoB, [ITC He BBI3BIBAIOT TEIUIONOTEPh MOMEIICHUNH U
HPEISITCTBYIOT TEIUIONOCTYIUICHHUSIM B HUX B JIeTHee Bpems [5].

Hopmupyemoe 3nauenue kodddunuenta ecrectBeHHOil ocBemeHHocTH (KEO)
MPOMBIIUICHHBIX TPEANPHUATHN ISl Pa3TUYHBIX CUCTEM OCBEIICHHUS PACCUUTHIBACTCS B
3aBUCMMOCTH OT aJMHUHHUCTPAaTUBHBIX palOHOB IO pPecypcaM CBETOBOIO KiIMMara
paccuuThIBaeTCs Mo Gopmyiie:

: 1)

rae. e, — Hopmupyemoe 3Haduenue KEO mns momemienuii mo tabmuiam 3-6 [7]; my —
k03 uIeHT cBeTOBOrO KinMara 1o tadswuiie 2 [6]; N — Homep rpymisl 00eceueHHOCTH
€CTECTBEHHBIM CBETOM o Tabuie 1 [6].

Tak nns  xorenpHOM, pacnonokeHHOM B KpacHosipcke, Bxomur B 1 rpymmy
aJIMUHHUCTPATUBHBIX PaioHOB. JIyi1 OYHKEpHOTO OTIETICHUS KOTEIBHBIX 3aJI0B M TUIOIIAIKU
00CITyXHBaHUSI KOTIIOB, B KOTOphIX VI paspsn 3putenbHOil padotsl, KEO mpu BepxHem u
KOMOMHHpOBaHHOM ocBetiieHnu — 1,8 %, pu 6oxoBoM ocserennu — 0,6 % [6].

3HAUUTENBHBIM MHHYCOM JIO0OM CHCTEMBI E€CTECTBEHHOTO OCBEUICHHS OCTaeTCs
3aBHUCHMOCTh OT BPEMEHH T0Jia, BPEMEHH CYTOK W IOTOJHBIX YCJIOBHW, MPHYEM OSTH
W3MEHEHHUS HOCSAT CIIy4aiHbIN xapakTep. Tak ke Ha UCIOJB30BaHUE COJTHEYHOTO CBETa B
TEYCHHE CBETJIOT0 BPEMEHU CYTOK BIHSIOT JPYrue (aKkTOpPbl: OPUCHTAIMS ITOMEIICHHUS
OTHOCUTEIILHO CTOPOH CBeTa W Jpyrux moctpoek. Ilostomy B 34aHUAX C
MIPEUMYIIIECTBEHHO E€CTECTBCHHBIM OCBEIICHUEM HamOoJIee ONTUMAIBHBIM CIIOCOO0M
SIBJIICTCS TIOJKIIOYEHHE CUCTEM HCKYCCTBEHHOTO CBETa, MPHYEM dYepe3 JaT4MK CBETa,
KOTOPBIH Oy/IeT PUKCHPOBATH OCBEIIEHHOCTD B MMPOMBIIIIJICHHOM MTOMEIIICHUH.
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Hcnonp3oBaHne THOKUX ONTHYECKUX BOJOKOH, 00ECIIeUMBAIOIINX Mepejady MOIIHOTO
U3JIy4yeHUus, MO3BOJIIET c€O37aTh A(P(QEKTUBHBIE JIa3epHbIE YCTPOHCTBA C BBICOKUMU
(GYHKIMOHATBHBIMU BO3MOXKHOCTSAMU [1]. DnekTpuyeckne cUCTeMbl MHUIMALUN HIHPOKO
HCIOJIb3YIOTCS. B BOEHHOM M TpaXIaHCKOM TEXHUKE, HalpuUMep, NpU IPOBEAECHUU
MOJIPBIBHBIX paboT. [Ipu nmpoBeaeHnN Takux pabOT MPEIbsBIAIOTCS BBICOKUE TPEOOBAaHUS
K IpaBWJIaM TEXHUKHU OE30MaCHOCTH, 3amacy HaJEeKHOCTH MOJpPbIBA, TaK KaK HMMEETcs
BBICOKUH (akTOp pHCKa MpHU JOXKHOM cpaOaThlBaHUM Yy371a cUCTeMbl. OnTuyeckas
CHUCTEMa, KaK 3aMEHa »JJIEKTPUYECKOW, IIOKa3blBa€T OTJIUYHBIE pE3yJIbTaThl, UMEET
MOHWXEHHBIM (aKkToOp pHCKa, NPEBOCXOJUT HIEKTPUUYECKYI0 CHCTEMYy IO 3aracy
HAJEKHOCTH TmoApbiBa. JIns KOHCTpyMpOBaHMS TaKOM CHCTEMbl Ba)XHO 3HATh
XapaKTepUCTUKH ONTOBOJIOKHA, HAIIPUMEp, TaKue, KaK yriioBas mepenaTtoyHas QpyHKIuS,
npeiea ONTUYECKON MPOYHOCTH, 3aBUCHMOCTbD yIJIa BBOJA JIA3€PHOTO My4yKa OT JuameTpa
cepaeunuka. llocnenHsass W3 NEpeUYMCIEHHBIX XapaKTEPUCTHK IPAKTUYECKH HE
UCClIeIOBaHa M TMPEACTaBISeT MHTEPEC C TOUKH 3pEHUs pa3pabOTKU Jia3epHBIX
OIITOBOJIOKOHHBIX UCIIOJIHUTENBHBIX YCTPOMUCTB.

Lenb HacTosAmIEH pabOTHl — HCCIEI0OBAHUE YIIIOBBIX XapaKTEPUCTUK BBOJA JIa3€pPHOTO
nyyka B KBapIl-KBapleBble BOJIOKHa paznuyHoro auamerpa (0,6 MM — 50 Mkwm).
Boruncnenue yrioBoit mnepemarounoil ¢ynkuuu (YII®) crnabou30rHyTHIX BOJIOKOH.
Hccnenoanue 3apucumoctd YII® ot pannyca u3ruba BoJIOKHA.

B nannoit pabote nccnenoBanuch KBapi-kBapiesbie OB ¢ paznuyHbIiMH TraMeTpaMu
cepaeunuka (ot 50 Mxm 10 600 Mxm), anmuHOIO L = 3 M.

DKcriepuMeHTallbHAs YCTaHOBKA H300pa’keHa cXeMaTH4ecku Ha pucyHke 1. Jlyu
tBepaorenbHoro Nd masepa (1) ¢ HemuHelHO-IpeoOpasyonmm kpuctamiom YV04 (532
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