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Kaprapamsuian A.llL., doxmop c.-x. nayk, npogheccop;
Hosotopor E.H., kanouoam c.-x. nayk;
TCnapun . B., couckamens 'HY BHUTHUIT

Konokoanbuukoa T.H., xanouoam c.-x. nayk. T'HY Cu6HUHII

KUZHECIIOCOBHOCTDb U
MMPOAYKTUBHOCTb KYP-HECYHIEK
PHY CBETOAMOJIHOM JIOKAJIbHOM OCBELLICeHHH

B mocieanee BpeMsi CBeTHJILHHKH HA OCHOBE CBETOAHMOJ0B HAXOAAT Bce DosiblIee nmpuMe-
HEHHe B pa3IMYHbIX 00JacTAX HapoaHoro xo3sicrea. He siBasieTcsl HCKII0YeHHEM H

NTHIHEBOJACTBO.

DT0 00BACHAETCS TEM, YTO Y CBETOAUOHbIX
CBETHJIbHMKOB HM3KOE dHepronorpedieHue (He
oonee 10% ot norpebiaeHUs NMPH UCMONIB30Ba-
HHHU JIAMIT HAKaJIMBaHM), BEICOKUI MOKa3aTelb
UCII0JIb30BaHUs CBETOBOTO 1oTokKa (95% B oTiH-
4He OT yCTapesblX CTAHIAPTHBIX NPOMBILIICH-
HBIX CBETHJILHUKOB, TJie Takoi kod(duimeHt
paBen 60-75%), monruii cpok ciyxOb1 (Oonee
50000 uacos, 1.e. moutu 50 u 5 pa3 coorBerc-
TBEHHO OOJibllIe, YeM Yy JIaMIl HaKaJIUBaHUS U
JFOMHHECLEHTHBIX).

Y HHMX BBICOKasi yjapHasi U BUOpalMOHHAs
YCTOHYMBOCTE (OTCYTCTBYET CTEKJISIHHAs KO-
0a, a mosmkapOOHATHOE CTEKIIO, IPUMEHAEMOE
B CBETOAMONAX, BBIJCPKUBACT 3HAYUTEIIbHBIC
ylapHble Harpy3ku), 4YHCTOTa H3Iy4aeMOro
cBeTa (MOHOXPOMHOE H3JTy4€HHE CBETOIHOIOB
OIpeesIsieT OTCYTCTBHE B CIIEKTpe HH(pakpac-
HOM M ynbTpaduosIeTOBOM COCTaBIAIOIIECH), Ha-
MPaBICHHOCTh M3IY4YCHUs (M3Iy4alT B Tele-
cHom ymie oT 4 o 140 rpagycoB), peryiupye-
Masi MHTEHCUBHOCTb (TTO3BOJISIIOT PEry/InpoBaTh
OCBEUICHHOCTh C NMPUMEHEHHUEM HECIOXKHBIX U
HEJI0POTHX, a, [NIABHOE, Ha/ICKHbBIX CXEM YIpaB-
JI€HHs APKOCTbIO CBETHJILHUKOB), aOCOIIOTHAs
YCTOMYMBOCTh K MHOTOKPAaTHBIM BKJIOUEHHSIM
Y BBIKJIFOYECHUSIM (QHAJIOTUYHBIN PEKUM PabOTHI
CYIIECTBEHHO COKpAILAeT CPOK CIyxObl Jamil
HAKaJIMBaHUS U JIIOMUHECLIEHTHBIX JIAMII).

OTmeyeHa KIMMaTH4ecKas He3aBUCHUMOCTh
(Oe3oTka3HO paboTalOT MpPU TemIeparype OT
—60 no +50°C. HaynHaioT MrHOBEHHYIO pado-
Ty HOPHU MO/la4e MUTAIOUIETO HANIPSHKEHUS U 1101
JIEPKUBAIOT CTAaOMIIBHBIN CBETOBOM MOTOK NpHU
yKa3aHHOW TemmepaTrype U J000H BIaKHOCTH
OKpPYXKaIOIEH Cpe/ibl).

CBeTroauoaHble CBETUIBHUKH OTINYAIOT-
Csl 9KOJIOTHYHOCTBIO (OTCYTCTBHE PTYThCOJAEP-
KAIUX KOMIIOHEHTOB M 3JIEKTPOMAarHUTHBIX
M3JTy4€HHil), TPOTUBONOKAPHOH U IEKTpHUYEC-
KoM 0e30MacHOCThIO0 (Majioe TEeIUIOBBIACICHHE
¥ HU3KOE IUTAIOIIee HANpPSHKEHHE — OOBIYHO
12-36 B, uto genaet ux 0€30MaCHBIMHU B IJIaHE
BO3HMKHOBCHHMS 10XKapa WM B3pbiBa M AJs 00-
CITY’)KMBAIOILIEr0O MepCoHana).

Kpome Toro, 0iHMM U3 OCHOBHBIX IPEUMY-
IIECTB CBETOAMOHBIX CBETHJILHUKOB JIISl ITHY-
HHUKOB SIBJIACTCSI MX MHHHUATIOPHOCTB, KOTOpasi
MO3BOJIIET 00ECNEYUTh PAaBHOMEPHOCTh OCBE-
IICHUS B KAX/IOM KJIETKE, 4YTO B KOHEYHOM HUTOre
CO3/J1a€T OJIMHAKOBBIC YCIOBUS COACPIKAHMSA JUIs
BCEro MOTOJIOBbSI MITHUIIbI.

Kpome BblliecKa3aHHOTO B YCKOPEHHH TEM-
OB BHE/IPEHHS CBETOAMOAHBIX CBETHIIBHUKOB B
Poccun cnoco6erByer denepanbhbiii 3akoH PO
ot 23 Hos0ps 2009 1. Ne261-D3 «O6 3Heproc-
OepesKeHMH ¥ 0 NOBBILIEHUH YHEPreTHYeCKOM
3 GeKTHBHOCTH H 0 BHECEHUH M3MEHEeHH B
OT/Ae/IbHbIE 3aKOHOAATe/IbHbIe aKThbl Poccuii-
ckoit @egepauumn». CornacHo ero (crares 10,
nyHKT 8) ¢ 1 suBaps 2011 roga x obopory Ha
tepputopuu Poccuiickont denepanuu He gormmyc-
KalOTCsl JIEKTPUYECKUE JIaMIIbl HaKaJIMBAaHUs
mormHocThio 100 BarT M Oosee, KOTOpbIE MO-
I'yT OBITH MCIIOJIb30BaHbl B LIETSAX NEPEMEHHOTO
Toka B 1essax ocsenienusi. C 1 suBaps 2011 rona
HE JOIYCKaeTcsl pa3MEllCHUE 3aKa30B Ha I0C-
TaBKHM ICKTPUYECKUX JIaMN HAKAJIUBAHUS JUIS
rOCYAapCTBEHHBIX MM MYHULUNAIbHBIX HYHK],
KOTOpbI€ MOTYT ObITh HCHOJIB30BaHbI B LIEMSIX
MEPEMEHHOTO TOKA B LIEJISIX OCBELICHUS.

B nensx mnocnemoBarenbHOM peann3anuu
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Tabnuua 1

Cxema uccnepoBaHus

foymna 5Tpye,  CIOCO0  copuoina, ol oo
1 108 TPagUUMOHHbIN 6 T[:—’e%?::";;l 3000

2 (k) 108 TpagVLMOHHbIN 6 xo?g;:ﬁﬁ 6000

3 108 noKanbHbilil 0,24 o 3000

4 108 noKanbHIi 0,24 XOE%‘L';"EM 6000

TpeOOBaHUI O COKpameHuu 000pOTa IEKTPHU-
4YeCcKHUX Jiamn HakanuBaHusi ¢ 1 suBaps 2013
roja MoXet ObITh BBEJIEH 3arpeT Ha 000poT Ha
tepputopun Poccuiickoii denepanun 31eKTpu-
YECKHUX JIaMIT HAKaJIMBaHUs MOLIHOCTBIO 75 BaTT
u Oonee, a ¢ 1 auBaps 2014 roaa - snexkrpuyec-
KMX JIaMIT HaKaJIMBaHUSI MOILHOCTBIO 25 BaTT U
Oonee.

B npeapiaynmx nccien0BaHusx, IpoBe/IeH-
Heix B 'HY BHUTHUII Poccenbxozakanemuu
0 U3YyYEHHIO CPAaBHUTEIBHON YPPEeKTUBHOCTH
TPAJULIMOHHBIX JIaMIl HaKaJIMBaHWs, JSHEProc-
Oeperalomux JTOMHUHECHEHTHBIX JaMIl 0enoro
XOJIOZIHOTO, KPACHOTO, CHHETO0, 3€JIEHOT0 M CBe-
TOAUOAHbBIX CBETHJIbHUKOB O€JI0ro XOJOAHOrO,
KpPacHOTO CIIEKTPOB OCBELICHMs NPU COAEpiKa-
HUM STMYHBIX KyP MPOMBIIIJICHHOTO cTaja ObLIO
YCTAHOBJIEHO, YTO CPEIM MCIBITAHHBIX HCTOY-
HUKOB Haubonee SPPEKTUBHBIMU SBISIOTCS
CBETOAHMO/IHBIE CBETUJILHUKU OEJI0T0 XOJIOIHOTO
cnekTpa ocsemieHus. Mcnonp3oBanue ykazaH-
HBIX CBETUJIBHUKOB IO CPaBHEHHUIO C JAPYTHMHU
UCHBITAHHBIMM UCTOYHMKAMM OCBEILEHHS 1103~
BOJIWJIO:

- MIOBBICHTD AWLIEHOCKOCTh HA HAYAJIBHYIO U
CpeaHIo0 Hecymky Ha 2,7-12,9 u 2,5-8,0 %,

- Maccy auu — Ha 1,7-2,3 %,

- BBIXOJ SIMYHOW MacChl Ha HAYaJIbHYIO U
CpenHIo Hecylky — Ha 4,9-12,9 u 4,7-10,3 %,

- BbIX0A sui Kareropun «OtOopHOE» —
Ha 5,6-8,1 % mnpu CHMKEHUH pacxoda Kopma
Ha 10 su u 1 kr suuHOM Maccel Ha 2,1-7,2 u
4,5-9.4 %,

- pacxoza 3J€KTPOIHEPrHH Ha OCBEIECHUE
-8 1,1-9,1 pa3a, COOTBETCTBEHHO.
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Llenbio HacTosALIeH pabOTHI SABISAIOCH H3Y-
YEeHHUE BIUSHUS «XOJOMHBIX» U TEIIBIX» CBe-
TOAMOAHBIX CBETUJILHUKOB O€JIOr0 CIeKTpa Oc-
BEIICHUS U criocoba MX pa3MeIleHus Ha )KU3HEe-
CHOCOOHOCTh M NMPOAYKTHUBHOCTh SIMYHBIX KYP
MPOMBIIIUIEHHOTO CTaJa.

Uccnenosanue nposeneHo B BuBapuu I'YIL
«3aropckoe IKCHEPUMEHTATbHOE IJIEMEHHOE
xo3siictea BHUTUIT PCXA» na kypax npo-
MblILIUIEHHOTO cTafa kpocca CIT 789 (Tada. 1).

N3 120-cyTO4YHBIX KYypOUYEK METOJOM aHa-
noroB Obun copmupoBans! 4 rpymnmnsl no 108
rojioB B Kax10u. [Ituna 1o 410-cyTo4HOrO BO3-
pacTa coziepikanach B Ki1eTouHbix Oatapesx KOH
(o 6 ronoB B KJIeTKe) Ha (POHE pexKUMa Mpephi-
Bucroro ocsenienus (1C:5T:4C:2T:3C:97). /las
OCBEIICHUS MCIIOJIb30BAIN CBETHIIBHUKH Ha OC-
HOBE CBETOAMO/0B. B rpynnax 1 u 2 npumens-
T TPAJAMIMOHHBINA CIOCOO OCBelIeHHs (MCTO4-
HHUKH CBETAa HaXOJIWJIUCH CTPOTO IO LEHTPY Hal
MPOXO/IOM MEK/Y KICTOYHBIMHU OarapesiMu), a B
rpynnax 3-4 — HOBBIH cr10co0 JIOKaJILHOTO OCBe-
IeHUs (CBETOAMO/IHBIC MUCTOYHUKU OCBEILCHHS
pacronarajiuch HaJl KOPMYIIKOW KJIeTOuYHOU Oa-
tapeit). B rpynnax 1 u 3 ucnonb3oBaiu cBETO-
JMOIHBIE CBETUIIBHUKH OEII0T0 TETIOro CIIEeKTpa
¢ uBetoBoit Temneparypoit 3000 K, a B rpynnax
2(x) u 4 — 6e10ro XOJI0JHOTO CIEKTpa C LBETO-
Boit Temneparypoit 6000 K. Bo Bcex rpynmnax
CpeaHsisi OCBELIEHHOCTh Ha YPOBHE KOpMYLIEK
Obuta oauHakoBOM M cocrapnsuia 10 nk. Ilpwm
3TOM eciH B rpynmnax 1(k) u 2 oHa mo spycam
TPEXbAPYCHON KIIETOYHOM Oarapeil BapbUpOBa-
na ot 20 no 5 nk, T0 B rpynnax 3 u 4 — Obl1a
UJICHTUYHOM U cocTanisuia 10 k.



Jpyrue yciioBusi cofepKaHusi 1 KOpMJICHHUS
OBLUIM OJIMHAKOBBI JUUISI ITULIBI BCEX TPYIII, U CO-
OTBETCTBOBAJIM PEKOMEH/IyEMbIM HOPMaM.

Pesynbrarsl uccnenoBanus (Tadi.2) noka-
3aJld, YTO 32 BECh MEPHUOJ COACPIKAHUS camasi
BBICOKasi COXPAHHOCTh Kyp Oblla 3aperucTpu-
pOBaHa MpH JTOKaIbLHOM OCBEIIEHUH CBETOAHO/-
HBIMH CBETWJILHHKaMH O€JI0r0 TeIIoro crekrpa

(rpynmna 3) — Ha 2,8-4,6% OGosblue, 4eM B APYTHX
rpynmnax. HaumeHsmmm 3TOT moxasaresb Obll
MPU TPAJAULIHOHHOM CIIOCOOE OCBEILIECHHS CBETO-
JMOJIHBIMH CBETHJIbHUKaMH O€JIOro XOJIOAHOTO
criekTpa (KOHTpOJIbHas rpynmna 2).

B 20-HenensHOM BO3pacTe 10 )KUBOM mMacce
Kypbl, HAXOUBILUECS PHU JOKAJILHOM OCBEIIE-
HUM CBETOIMOIHBIMU CBETHJIbHUKAMH O€Ioro

Tabnuua 2
OcHOBHbIe pe3ynkTaThl uccnenosaHus (3a 140-410 cyTOK XU3HU NTULbI)
Fpynna
Mokasarens
1 2 (k) 3 4
CoxpaHHOCTbL NOronoBbA
3a nepuog 120—410 cyTtok, % 90,7 68,9 93,5 89,8
XXuBas macca (r) B Bo3pacTe NTulbl, Hegernb:
20 1382+16,7 | 1342+19,8 | 1403+13,8 | 1396+19,0
30 1511+23,4 | 1488+24,8 | 1615+21,5 | 1480+23,0
40 1613+28,3 | 1540+40,8 | 1664+23,8 | 1615+29,2
50 1624+30,8 | 1565+45,5 | 1682+28,9 | 1672+36,6
59 1661+41,3 | 1668+46,5 | 1704+29,4 | 1660+39,8
Bospact kyp npu poctumkeHun 50%
ANLEHOCKOCTU, CYTOK 147 150 140 145
ANUEeHOCKOCTb (LUT.) Ha HECYLUKY:
HayarnbHyo 206,9 195,8 227 .2 2122
CpeaHIo 214,3 207,6 233.7 223,9
CpepaHsis macca auy, 1 58,0+0,27 | 58,6+0,29 | 59,7+0,01 | 59,1+0,27
Bbixog sy (%) no kateropusam:
BbICLIAA 0,6 0.1 1,8 1.2
otbopHas 16,1 20,0 22:1 19,6
nepeas 28,0 29,9 39,3 33,4
BTOpas 24,3 23,6 % 20,0
TpeTbA 24,5 18,4 17,0 18,8
Bou 1 Hace4ka 6,5 7,4 6,7 7,0
Bbixog sinyHoM maccebl (Kr) Ha HEeCYLLKY:
Ha4anbHy 12.1 11,6 13,65 12,64
CpeaHio 12,5 12,3 14,05 13,34
Pacxopg kopma:
Ha 1 ronosy B CyTKM, I 110,9 110,9 110,9 110,9
Ha 10 auu, Kr 1,40 1,45 1,28 1,34
Ha 1 Kr SUYHON MaccCbl, Kr 2,39 2,44 213 2,24
Pacxopa anekTtpoaHeprum Ha ocselleHune (KBT) B pacyere:
Ha 1000 HayanbHbIX HECYLUEK 43 40 46,4 43,2
Ha 1000 suy 0,208 0,204 0,204 0,204
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Teruioro (rpynma 3) u 6e10ro XoJu0aHoro (rpymn-
na 4) CrnexkTpa npeBOCXOMIN CBOUX CBEPCTHULL
n3 rpynnbsl 1 u 2(K), KOTOpbIE OCBEIIAIUCH
AQHAJIOTHYHBIMU  CHIIEKTPaMHM  TPaJULHOHHBIM
crocoOoM, mpu4YeM Kyp Ipymibl 2 J0CTOBEPHO
(P<0,05).

[IpeBocxoncTBO rpynnsl 3 Haa APYyrUMH
rpyIIaMH 10 ITOMY IMOKA3aTelo COXPaHsIOCh
JI0 KOHIIA MPOAYKTUBHOIO MEpUoAa — pasHULA
B 30-HezenbHOM BO3pacte coctaBuia 6,9-9,1%
(P<0,01-0,001 mexnay rpynnamu 1, 2,4 u 3); 40-
HeznensHoM — 3,0-8,01% (P<0,01 mexny rpyn-
namu 2 u 3); 50-aenensHom — 0,6-7,5% (P<0,05
Mexay rpynnamu 2 u 3) u 59-nenenbHOM BO3-
pacre — 2,2-2,7%.

Crnenyer OTMETHUTB, YTO BO BCE BO3PACTHbBIE
nepuosbl (32 MCKIIOYEHHEM S59-HelenbHOro,
Korja jkuMBasi mMacca B rpymnmnax 1, 2 u 4 Obuia
NPaKTUYECKH OJMHAKOBOH), HAMMEHbBIIAS KHU-
Basi Macca MTHUIBI [TOJyYeHa P TPAIUIIUOHHOM
croco0e OCBEIICHUS! CBETOAMOIHBIMU CBETHIIb-
HUKaMH OeJI0ro X0JIOHOTO crieKTpa (rpynmna 2).

JlokanibHOE OCBEIEHUE CBETOAMOIHBIMHU
CBETHJIbHMKAMH OEJI0ro TEIuIoro CrekTpa (rpyr-
na 3) cnocoOcTBOBaO Gosiee OLICTPOMY J1IOCTH-
xenuto Kypamu 50%-HO# SH1IEHOCKOCTH — CO-
OTBETCTBEHHO Ha 5-10 CyTOK paHbIIe, 4eM Y Kyp
B rpynmnax 1, 2 u 4. OTMeueHa TeHJIEHIIHs, YTO
Kypbl TPU TEIJIOM CIEKTPE U JIOKAJILHOM CIO-
co0e OCBEIICHUS CO3pPEBAIOT paHbIE, YeM MpHU
XOJIOZIHOM CHEKTpE M TPaJMLHOHHOM CIiocode
OCBEILEHHS.

3a MpOAYKTHBHBIM  MepHoa Ha  Ha-
YaJbHYH0 M CPEIHIOI0 HECYWKy B TIpyIl-
ne 3 TOJIY4eHO  COOTBETCTBEHHO  Ha
7,1-16,0 n 4,4-12,6% Gob1iie siuil, 4eM B JPYTUX
rpynnax. HauMeHbmmmu 3ti nokasarenu Obliu
B KOHTPOJIBHOM rpyrmie 2 — Ipy TpaJuiliMOHHOM
cnoco0e OCBEIIeHUS! CBETOAMOIHBIMU CBETHIIb-
HUKaMH 0€JI0r0 X0JIOJHOTO CIIEKTPA.

B cpeanem 3a mpoayKTHBHbII NEpUOJ Ha-
nboJiee BBICOKas Macca suIl 3aperucTpUpoBaHa
B rpynne 3 — na 0,6-1,7 r wiu 1,0-2,9% Bbiiue,
yem B rpynnax 1, 2 u 4 (P<0,01-0,001). Ha-
MMEHBIIUM JTOT MoKa3arespb Obul B rpynme 1.

Bceasi3ucHoiee BbICOKOH MacCOM IMIBTPYTINE
3 ObLIO MONydeHO cooTBeTcTBeHHO Ha 0,6-1,2;
2,1-6,0 u 1,9-7,3% OGouibliie sIMI] KATETOPUHU «BBI-
cuas», «oTOOpHas» U «IepBas», 4eM B JPYTHX
rpynnax. [To koimyecTBy NMOBpPEKICHHBIX SUL
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IpyNIbl OTVIMYAINCh HE3HAYUTEIBHO.

B 1enom 3a npoyKTUBHBIH EpHOJI MAKCH-
MaJIbHBIN BBIXOJl SIMYHOM MacChl HA HAYAJIbHYIO
U CPE/IHIOI0 HECYLIKY OblLiI 3aperHCTPHpPOBaH B
rpynmne 3 — Ha 8,0-17,7 u 5,3-14,2% Bbiwie, yem
B Apyrux rpynnax. HauMeHnpmmmu 31 rnokasa-
TesIn ObUIM B KOHTPOJIBHOM rpyrre 2.

[TockombKy MTHILY KOPMUIIK 110 HOPMaM, pe-
KomeHyemsiM st kpocca «CIT 789», pacxon
KOpMa Ha | roJoBy B CyTKM BO BCEX IpyIiax
Obi1 oauHakoBeM (1109 1), omHako 3arparsl
kopma Ha 10 suu 1 1 Kr sSMUHOM Macchl B rpyn-
e 3 OblIM cooTBEeTCTBEHHO Ha 4,5-11,7 u 4,9-
12,7% wnmxe, yem B apyrux rpynmnax. Camumu
BBICOKMMM JTH T0OKa3aTeau OblIM B KOHTPOJIb-
HoM rpynne 2. O4eBHIHO, YTO CHUXKEHHE 3aTpat
kopmoB Ha 10 suu u 1 Kr sM4HON Macchl B rpyI-
ne 3 HemocpencTBEHHO ObLIO CBsA3aHO C Oojee
BBICOKOH SIMIIEHOCKOCTBIO U MaCCOM SUIl B 3TOU
rpymre.

Pacxox 2neKTpodHeprud Ha OCBELICHHE B
pacuere Ha 1000 HayaNbHBIX HECYLIEK MPH JIO-
KaJIbHOM OCBelleHnH Obul Bhile (Ha 8%), yem
IpU TPaJMIIMOHHOM crnocode, npu OesioM Ten-
JIOM criekTpe Bbile (Ha 7%), uem npu 0e1oM Xo-
nogHoM crnekrpe. Onnako B pacuere 1000 smig
B rpynnax 2, 3 u 4 3T0oT nokasarenb Obul O1H-
HakoBbIM, a rpynne 1 — na 2,0% Bbile, yem B
OCTaJIbHBIX IPyMIax.

Taxkum o0Opa3om, 1o pesyiapTaTraM UCCIIENo-
BaHMs MOJKHO 3aKJIIOUUTh, YTO IPU COACPKAHUN
SAUYHBIX Kyp MPOMBIUUIEHHOTO CTaja B Kile-
TOYHBIX Oarapesx HOBBIH CIOCOO JIOKAJIBHOrO
OCBEILLIEHHUS CBETOJHOAHBIMU CBETUJIBHUKAMH
0e10ro TEIrIoro CreKTpa 1o CpaBHEHHIO ¢ Tpa-
JUIMOHHBIM CIIOCOOOM TO3BOJIMJIO TOBBICUTH
COXPAHHOCTb MOroyIoBbs Ha 2,8-4,6%, siilieHoc-
KOCTh Ha HA4YaJIbHYIO U CPE/IHIOI0 HECYIIKY — Ha
9,8-16,0 u 9,1-12,6%, maccy suu — Ha 1,9-2,9%,
BBIXOJ1 SIUI] KaTETOPUU «BBICIIAS», «OTOOPHAS»
u «nepsas» - Ha 1,1-1,2; 2,1-6,0 u 5,4-7,3%, BbI-
X0/ SIMYHOH MAacChl HA HAYAJIbHYIO M CPEAHIOK
Hecymky — Ha 12,8-17,8 u 12,4-14,2% npu cuu-
KEHUU 3aTpar kopma Ha 10 su u 1 Kr suuHon
Maccel — Ha 8,6-11,7 u 10,9-12,7%, cooTBerc-
TBEHHO.

D dexTHBHOCTD JIOKAIBHOIO OCBEILCHHUS
CBETOAMOHBIMU CBETHJIbHUKaMH Oesoro Term-
JIOTO CHEKTpa OCBEILEHHS OATBEPANIIACH U TIPH
BBIpAILIMBAHUN LBITUIAT-OpOIEpOB.



