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n3pnenva 6es3 npenBapuTenbHOro yBe JOMMEHUS.

* FapaHTUMHbBIN CPOK 3KCMyaTauum CBETUTbHUKOB COCTaBNAEeT 6 MECALLEB CO AHA Npoaaxu. CpoK Cryx6bl
CBETU/IBHMKOB 5 NneT npu ycnosun cobnofeHna TpeboBaHu MO TEXHWKe 6e30MacHOCTWU, MHCTPYKLMK MO
yCTaHOBKE W NpaBu aKCnayaTauum.




TPEKOBAA CUCTEMA ENIF

LLinHonposon 26 KomnnekTytoLme 26 ENIF10 29 ENIF 11 29

2

ENIF12 29 ENIF13 31 ENIF 20 31 ENIF 21 31

LY

TPEKOBAA CUCTEMA FAWARIS

LLnHonposog 34 KomnnekTryioume 34 FAWARIS 10 37 FAWARIS 11 37

FAWARIS 13 37

TPEKOBAA CNCTEMA GUDJA

LLnHonposoa (B 40 KomnnekTyiowwme 40 LLnHonposog (H) 42 KommnekTyiome 42
GUDJA10 45 GUDJA 11 47 GUDJA 20 49 GUDJA 22 51

&




COA€ePXAHWNE

GUDJA 24 53 GUDJA 28 55

~

TPEKOBAA CUCTEMA HADAR

LLinHonposon KomnnekTytoLme HADAR 10 61 HADAR1 63
HADAR 12 HADAR 13 HADAR 14 65 HADAR 18 67
<
.
HADAR 20 HADAR 21 HADAR 22 73 ApanTepsl 75
HADAR 30 77
g g

TPEKOBAA CUCTEMA LESATH

LLnHonposoa (B KomnnekTytoLme 80 LLnHonposona (H) 80 KomnnekTyioLume

AW
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LESATH 10 LESATH13 LESATH 14 87 LESATH 15 89

QT =

LESATH16 89 LESATH17 89 LESATH 20 91 LESATH 27 93

7~

LESATH 28 95

~

TOYEYHOE OCBEWEHUNE ALTAIR
ALTAIR 1 97  ALTAR2 99  ALTARG 101  ALTARS 103

TOYEYHOE OCBEWEHUNE BELLATRIX

BELLATRIX1 105 BELLATRIX2 107

TOYEYHOE OCBEU.I,EHI/IE CAPELLA

CAPELLA1 CAPELLA?2 CAPELLA 20 1M CAPELLA 21
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COA€ePXAHWNE

CAPELLA 22 m

TOYeYHOE OCBeWwEeHE DORSUM

DORSUM 1 113 DORSUM 2 115 DORSUM 6 DORSUM7 119

85

DORSUM 8 121 DORSUM 20 123 DORSUM 21 125 DORSUM 30 127

8 & -
T
Jd

DORSUM 31 127 DORSUM 36 129 DORSUM 60 131

TOYE€YHOE OCBEWEHUNE STECKEN

WES801 132 WEB802 WEB803 132 WEB03.RG 132

WEB04 134 WEB04.RG WEB810 132,134
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YCMOBHbIE

OBO3HAYEHWNA

CBETUNBHUKM K KOMMEKTYoLWwne and MarHUTHOM TpeKOBOVI CUCTEMDI

CBeTUMbHWKM U KOMMNMEKTYIOLME A1 MEXaHUUYECKOW TPEKOBOW CUCTEMDI
Paboyee HanpsxeHue, V

Knacc 3awmThbl OT Mblav 1 BNaru
cTouHMKOM CBETa ABNSETCH CBETOAMOL
NcTouHmKoM ceeTa aBngeTcs namna GU10
OpHodazHbIv BBOA

TpexdasHbiv BBOA

BO3MOXHOCTb MOBOPOTA Ha «N»
BO3MOXHOCTb HaKMOHa Ha «N»

Yron pacceviBaHvst «n» -

HaknagHow TMn MOHTaxa

BCTpOEeHHbIV TUN MOHTaXxa

‘s 1 [IMamMeTp MOHTaXHOro OTBEPCTUS, MM
175651 [InaBaloLLmA AMaMeTP MOHTaXHOrO OTBEPCTUS, MM

17751 [1pSIMOYrONbHOE MOHTaXHOE OTBEPCTUE, MM

, 30 BbiCcOTa BCTpanBaeMoro anemMeHTa, Mm




YCMOBHbIE OBO3HAYEHUA

UBETOBblIE OBO03HAYEHUA

(e]

Benbiv

YepHbin

YepHo-6enbin

30N0TUCTbIN

CepebpsHbiv

BpoH30BbIN

KodeinHbin

* B naHHOM KaTanore NCMNONb3YOTCA MUNTITMMETPbI BKavYeCTBe EANHNLLBI UBMEPEHNA.
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BA3A 3HAHUW

UBETOBAA TEMIMEPATYPA (K)

LiBeToBasi TemnepaTypa — 3TO (U3MYecKas BeuuMHa, KOTOopasi xXapakTepusyeT
OTTEHOK CBETa, M3/Ty4aeMoro UCTOYHMKOM OCBelleHusl. Eé n3amepsiioT B KenbBUHAX.
UeM Bbllle 3HaYeHVe LLIBETOBOWM TemrnepaTypbl, TeM «xonodHee» (6onee CUHeBaTbIN)
CBET, a YeM HUXE - TeM «Tennee» (bonee xenTosaTbii).

HanpwumMep, LiBeTOBad TeMnepaTtypa AHEBHOIrO CBETA, KOTOPLIN Hac MoAcTpanBaeT noa
AHEeBHOe BpeMs CyTOK, cocTaBngeT okono 5500-6500K. Takon cBeT BbIrNAanT «6enbiM»
UNK «XONoAdHbIM». B TO BpeMsa Kak namnbl ¢ 60nee HNU3KOW LIBETOBOW TemrepaTtypou
(Hanpumep, 2700-3000K) npou3BOaAT «Tensbli» CBET, BGNM3KUA K eCTEeCTBEHHOMY
OCBELLEHMIO 3aKaTa Un CBeYu.

3HaHVe LIBETOBbIX TEMMEpPaTyp NOMOraeT BoibvpaTb ONTMManbHOE OCBeLleHWe Ans
Pa3nUuUHbIX 3a4ad M MOMELLEHMI, TaK Kak pa3Hble OTTEHKM CBETa MOryT OKa3biBaTb
BMUSIHWE Ha Halle CaMO4YyBCTBME, MPOAYKTUBHOCTb W BOCTIPUATUE OKPYXatoLLEN Cpeabi.

2200K - oueHb Tennbin CBeT.
Mcnonb3yeTcd Ana cos3gaHns KOMPOPTHOM U
VIOTHOM aTMOChepbl B By THKax U pecTopaHax.

2700 - 3000K - MArkumn 6enbivi CBET.
MpuaoaeT OpyXeCKyo N UHTUMHYIO aTMOChepy.
bas3oBbIN CBET A9 A0Ma, FOCTUHUL, M BUBNMOTEK.

3500-4100K - HenTpanbHbIM eCTECTBEHHbIN CBET.
OdpodekT 6e3onacHOCTH, ynydwaeT
NPOAYKTUBHOCTb. JTyyLinm BbIGOP ANA MarasnHoOB,
OMUCOB 1 LWKON.

5000-6000K - nHeBHOM CBeT.

ApKni, akLLEHTUPYIOLWMI CBET, MOAYEPKMBAIOLLNIA
BHUMaHWe. Jlyyllee npuMeHeHne A1 BbiICTaBoOK,
ranepewn, loBenmpHbIX MarasnHOB 1 6OMbHMLL.

7000-7500K - XOnoAHbIN KPpUCTarnbHbIN CBET.
[MYBUHHBIV YNCTbIM OTTEHOK, MUCMOMNb3YyeMbIN
LN akBapuyMoB, paccaf, CKnaackux u
NPOV3BOLACTBEHHbIX MOMELLEHWN.

LUKAJTA LIBETOBOW TEMIMEPATYPbI M MECTA NMPUMEHEHWA




MHAOEKC UBETOMNEPEAAYN - COLOR RENDERING INDEX (RA)

MHoekc useTtonepedaun (CRI) — 3To yHMBEpPCasbHbLIN M OBLENPUHSATLIN NOoKa3aTe b,
KOTOPbI OLLEHWBAET CMOCOBHOCTb WCTOYHWKA CBeTa nepefaBaThb LiBeTa OObeKTOB
C TOYHOCTbBIO MO CPaBHEHMIO C €CTECTBEHHbIM OCBELLEHWEM (OHEBHbIM CBETOM WU
namnow HakanueaHus). IHaekc usetonepenaun namepsietcs ot 0 o 100. KoadpduumneHT
Yy COMHEYHOro CBeTa COCTaBMSeT MakcumarnbHoe 3HadeHwe B 100Ra u gaBnaeTcs
naeanbHbIM BOCMPOM3BEAEHNEM LIBETOB. TO eCTb, YeM Bbille 3HadeHne CRI, Tem nyuuwe
LBeTonepenava. BaxHo BbIGMpaTbh MCTOUYHMKK CBETA C BICOKMM 3HadYeHneM CRI, 4Tobbl
LBeTa Bbirnaaeny HaCTOAWMMU N APKUMMU.

Tak xe, He06X0AMMO NOMHUTb, YTO OQMHaKOBas CBETOBas TeMrnepaTypa He ABNAEeTCA
nokasaTtenem oanHaKkoBOW LBeTonepenayn.

CRI oueHvBaeT 8 uBeTOB. LiBeTonepenaya 3aBUCUT OT MOMHOTbLI CNEKTPanbHOro
COCTaBa u3nyyeHus — Habopa 3NeKTPOMarHUTHbIX BOMH C pa3HOW AMMHOM U LLBETOM.
Yewm Bbiwe CRI namrbl, TEM MEHbLLE OTK/IOHAOTCA OTTEHKM NPEeAMETOB OT UX LBEeTa npwu
€CTEeCTBEHHOM COMTHEYHOM OCBELLEHUN.

R, 100 75 50 25 O

A

caBur rno OTHOLLEHMKO MICTOYHMKA CBETA K MOEHTUYHBIM LIBETAM




APYrme MHAeEKCbl UBETOMNEPEAAYN

MNpobnembl ¢ MeTpukon CRI xopolwo 3an0KyMeHTuMpoBaHbl. LiBeta R1-R8 — 3T0
nacTenbHble LBETa, KOTOpble ABMAIOTCA afekBaTHOW OLEHKOW LBeTonepenadn Ong
MAKMX LBETOB. HecMoTpsa Ha HepocTaTky CRI (Ra) [0 CMX MOp WMPOKO UCMONb3yeTCs 1
CUMTaETCH YHMBEpPCanbHbIM NoKa3aTeneM.

CRI (R96a) — cneumanucTtbl CIE gobaBunu elle 6 HacblWeHHbIX LuBeToB RI-R14 1
HasBanu HoBbIn HAaekc CRI (R96a). OgHako, HECMOTPSA Ha TO, UTo R96a, BO3MOXHO,
ABNAETCHA YNy4yleHVEM, U3MEHEHUS B MHAYCTPUM OCBELLEHWUS BCerga npoucxoaaT
MeONEeHHO.

CQS (Color Quality Scale) — aTo cMCTEMa OLLEHKM KayecTBa LBeTornepenayn u
OTOBpaxeHus LIBETOB Ha OCBeLLEeHHbIX 0bbekTax. LLkana CQS aBnseTca ansTepHaT1BON
cTaHpgapTHol wkane CRI (Color Rendering Index) v npenocTtaenseT 6onee nosfHoe
npeacTaBneHVe O KayecTBe LBeTonepenadn WUCKYCCTBEHHOro ocBelleHund. Llkana
CQS oueHunBaeT 15 LBETOB, MO TOMY, HACKOMbKO TOYHO WX BOCMPOM3BOAUT UCTOUHMK
cBeTa. PenTuHr Ha wkane CQS MoxeT 6biTb B Anana3oHe ot 0 ao 100, rae 100 o3HavaeT
noeanbHoe nepefadvy useTtos. Ho B otnnumne ot CRI, CQS yunTbiBaeT 60nee LWMpoKum
CMeKTp LBETOB, YTO [enaet ee 6onee TOYHOW W PeneBaHTHOW A1 COBPEMEHHbIX
noTpebHoCTEN.

TM-30-15 — 3T0 MHOEKC LiBeTonepenaydu, paspaboTaHHbii IES (O6LIEeCTBO MHXEHEPOB
ocBelleHus). OH MoxeT noxesacTaTbca 99 obpasiLamy LIBETOB MO CPaBHEHMIO C 14
ans CRI (R96a). CpaBHeHWe 60MblUero KonMyecTsa LBETOB 03HayaeT 6onee ToUHoe
npeacTaBneHne BO3MOXHOCTeN uBeTtornepenadn. TM-30-15 TakXe MOXEeT U3MepATb
M36bITOYHYIO HACHILEHHOCTb (MHTEHCUMBHOCTL). CBET MOXET MMETb CIIMLWKOM MHOro
LLBETOB (Ype3MEPHYIO HACILLEHHOCTb), UTO CAeNaeT «CLEHY» HeeCTECTBEHHOMN.

CRI (RA): R1-R8 CRI (R96A): R9-R14

CQs:Q1-Q15
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TM 30-15: CES01-CES99




BA3A 3HAHUN

CMNEKTP N CNEKTPAMbHbLIN BAMNAHC

CnekTpanbHbI 6anaHCc cBeTa — 3TO pacnpefeneHve aHepruy ceeta no pasnyHbIM
AONVHAM BOSMH B CMEKTpe. 3TO BaXHbIM NapaMeTp, KOTOPbIV onpefenseT, Kakne LuBeTta
oynyTnpeobnanath BCBETE MKakuUM BydeT obliee Ka4yeCTBO LBeTonepenadn. Pasnnunbie
MCTOYHMKM CBETA UMEIOT Pa3/iMyHble CrekTparnbHble 6anaHchl.

CnekTp cBeTa MMeeT nNpsaMoe BNUAHME Ha YenoBeka Yepe3 CBOK CMNOCOBHOCTb
BO3JEeNCTBOBaTb Ha UMpKagHble pUTMbl U Buonoruyeckue npoueccol. Korga peub
noet O BAWAHWMM CNekTpa CBeTa Ha 4denoBeka, HeobXOoOAMMO OTMETUTb BaXHOCTb
ypaBHOBELUMBAHWA Pa3NNYHbIX LLBETOBbIX TEMMNEPAaTYP CBETA 419 CO30aHNAKOMDOPTHOro
n 23GPEeKTMBHOrO OCBeLleHUsa. [Na3 yenoBeka YyBCTBUTENEH K 3MEKTPOMarHUTHOMY
N3nyyeHuto B AnanasoHe AnviH BonH 400—750HM.

YNBETPA®UONETOBBIA CTEKTP NHOPAKPACHbIV CMEKTP

-
el B/NOMMbINEBET Eie
KOPOTKME BOJ/THbI | | | | ONMMHHbBIE BOMHbI
400 HAHOMETPOB 500 HAHOMETPOB 600 HAHOMETPOB 700 HAHOMETPOB

BaXHO Takxe yuuTbiBaTb KOHTPACTbl 1 MPOMOPLMN LLBETOB B OKPYXaloLleln cpene,
YTO6bl N36EraTb Ype3MEPHOWN APKOCTU UMK HeQOCTaTKa CBETa ONpPeAeneHHbIX LBETOB.
OTOT acnekT MOXeT BAVSATb Ha OLWYLEHUS W 3MOLMOHaNbHOE COCTOSIHME Noaew,
HaXOAsLMXCS B MOMeLLeHun. [Mpn Bbibope crnekTpanbHOro 6anaHca v opraHv3alum
OCBELLEHWS BaXHO YYNTbIBATb NOTPEGHOCTUN NONb30BaTENeN 1 cneunduky KOHKPETHON
06CTaHOBKM AN CO3AaHWs ONTUMAaNbHOMO U KOMPOPTHOO CBETOBOIO OKPYXKEHMS.

CrekTp COMHEYHOro CBeTa COAEPXUT BECh LLBETOBOM CMNEKTP, OT YIbTPaPUONETOBbIX
nyyen 0O WMHOPAKPaACHOrO M3NYy4YeHUs, YTO MO3BONSET HaM BUAETb MUP B MOSTHOM
LLBETOBOM pPa3HOO6pa3uu.

MCKYCCTBeHHbIe NCTOYHUMKKN CBETAa, TaKMe KakK NaMribl HakanmBaHmd, NtoMMHECLLEHTHbIE
Nlamnbl, CBETOAMOAbI M Apyrue, ToOXe MMEKT CBOM XapakKTePUCTUKN LLBETOBOIO CMNeKTpa.
HeKOTOpre NCTOYHWMKK CBETa MOIyT MMUTUPOBATb CONHEYHbIN CBET Boree TOYHO, B TO
BpeMA KakK gpyrme Moryt MMeTb OrpaHVILleHHbIVI CNeKTp UBETOB UMK OaXe BblOEeNATb
TOMbKO ornpenerneHHble LBeTa.

JMIOMWHECLIEHTHAA JTAMIA

JHEBHOW CBET RA=100 3000K RA=80-95

NTAMMA HAKATTMBAHMA RA=100

100 100 100 =
80 80 80 g—
60 60 60 f=
40 40 400
20 20 205

0 0 )

FANOrEHHAA JTAMIMA RA=100

100 = 100 = 100 =
n n n
80 (= 80 = 80 =
0 o] 6]
60 Fe= 60 L= 60 % =
S S S
409 409 409
w w w
20 fem 20 F = 20 ot
by < hN

0

ONMMHA

400 500 600 700°B°™*

OTNHA

400 500 600 700%™

ONNHA

400 500 600 700°°™*

CBETOAMOMO 5600K RA=80-95

ONMNHA

400 500 600 700°B°™*
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ONMNHA

400 500 600 700°B°™*

CBETOAMOA 3000K RA=80-95

ONMNHA

400 500 600 700°B°™*



CBETOBOW MNOTOK (LM)

CBETOBOW MOTOK — 3TO KOMMYECTBO CBETA, PACMPOCTPAHSIIOWErocs 0T MCTOYHMKA
BO BCEX HamnpaBneHuax. Ero namepsiioT B MtoMeHax (Im) 1 onpenensioT kak obliee
KONMYeCTBO BMAMMOIO CBETa, KOTOPOe CrnocobeH co3daTb MCTOYHMK. YeM 6onblue
CBETOBOM MOTOK, TEM Apye byaeT CBET OT UCTOYHMKA.

OCBEWEHHOCTb (LX)

OCBeLLEHHOCTb—3TOKOIMYECTBOCBETA, NafatoLeroHaonpeaeneHHy o noBEPXHOCTb,
n3mepsieMoe B nokcax (1x). MokasbiBaeT, HACKONbKO APKO OCBELLEHO KOHKPETHOE MECTO
B MOMELLEHUN UMW Ha PaBOUMX NMoLLaAKaX.

OcBelWeHHOCTb SBNAeTCS XapaKTepVICTl/IKOl;I MMEHHO OCBELLaeEMOW NOBEPXHOCTH, a
He CcBeTuNbHMKA. TO, CKOMbKO CBETa gonaeT Oo NOBEPXHOCTU, 3aBNCUT OT PaCCTOAHUA
0O 23TOon NOBEPXHOCTK, OpUeHTaunn CBETUIbHMKaG B TMPOCTPaHCTBE, Haln4dnd
OoTpaxXarwnx nnn nornowarumx ceeT obbekToB. [ToM1MO XapakKTepnCTnUK NCTOYHNMKA
CBETa, OCBEWEHHOCTb 3aBNCUT TakKXe OT reOMeTpun 1N OTpaXakoWnx XapakKTepnCTmnk
OKpyXarWwnx OdaHHYKO MNOBEPXHOCTb NMpedMeTOoB, a TakKXe OT B3aMMHOIO MNoOJ1I0XEeHUA
CBETUMbHMKA 1 aHHOWN NOBEPXHOCTMN.

OCBelLEHHOCTb paBHa OTHOLIEHMIO CBETOBOIO MOTOKA, YMaBLIEro Ha NoBEpPXHOCTb,
K mnowaamn aTov nosepxHoctn (1ILX = 1LM*1M?)

Yron PACCEMBAHUA (°)

Yron paccemBaHmnsa — 3TO Yron, Nog KOTOPbIM M3/1y4aeTCcs CBET OT CBETU/bHMKA.

[pv BbIBOpE CBETUMNBHMKA MO Yy paccenBaHNa HEOBX0AMMO NPUHMMATb BO BHUMaHME
KOHKPETHble TpeboBaHWA K OCBeLLeHWo. [1ng o6WnpHOro n paBHOMEpPHOro OCBELLEHNA
OONbWMX MNPOCTPAHCTB Cnegyet WCNonb30BaTb CBETUMBHUKM C  LLUMPOKUM  YIIOM
pacceunBaHua. Ecnun xe TpebyeTcda akLeHTUPOBaHHOE OCBeLUeHWe, nydlle BbibupaTb
CBETUMbHUKM C Y3KUM YITIOM paccenBaHus. TakxXe BaXHO YUNTbIBaTb BbICOTY YCTaHOBKMU
M pacrnonoxeHne oO6bEKTOB, KOTOPble HYXHO MOACBETUTL. [lpodeccrnoHanbHada
KOHCYNbTaLLMSa NMOMOXET OnpeaenTb ONTUMarbHbIN yron paccenBaHus 0719 KOHKPETHOro
nomMeLeHns nnm obbekTa.

1000 LM 1000 LM

1000 LX *=
1M




TENECHLIN Yron (SR)

TenecHbln yron - 3TO BENWYMHA, KOTOpasi XapakTepuayeT MNpOCTPaHCTBEHHOE
pacnpeaeneHne CBeTa UM U3NyYeHns B onpeaeneHHoM HanpaBneHn OT MCTOYHMKA.
OH n3MepsieTca B cTepaamnaHax (sr) u npeactaBnaeT cobow yron, noa KoTopbiM BUaANMas
nnowanb MM NOBEPXHOCTb MCTOUYHMKA CBETA BMAHA M3 HAbNOOAEMON TOYKM.

Yem Bonblle TenecHbIn yromn, TemM 60rblle CBeTa Un U3nydeHus nonagaeT B JaHHOe
HanpaBreHWe OT UCTOYHMKA. TENECHbIV Yron UrpaeT BaxHY0 POsb NP NPOeKTUPOBaHUM
OCBELLEHWSA, MOCKONbKY MO3BONAET OLEHUTL pacrnpeeneHne ceeTa B MPOCTPaHCTBE U
OonTUMarbHO WUCMONb30BaTb AOCTYMHbIE UCTOYHUKM CBeTa. [1ng TOYEYHOro UCTOYHMKAE
CBeTa, TaKoro Kak fnamra HakanuBaHus Unv CBETOAMOAHAsA flamna, TeNneCHbIN yron paBeH
4TT cTepadnaHaMm, MOCKOIbKY CBET NM3Ny4YaeTCcqd paBHOMEPHO BO BCe HamnpasneHusa. Ang
OPYruxX UCTOYHWKOB CBETA, TakMUX Kak Harnpumep CBETUMbHUKW, TENECHbIN Yron MOXET
OblTb Pa3NNYHbIM B 3aBUCMMOCTW OT KOHCTPYKLMN U XapaKTEePUCTUK OCBELLEHUS.

[MOHWMMaHWe TenecHoro yrna nomMoraeT ONTUMM3MPOBaTb OCBELLEHME MOMELLEHWN,
BbIOMPaTh NPaBWbHbIE CBETUNBHUKM M HACTPanBaTb X HanpaBneHne, YTobbl 06ecneynTb
paBHOMepHOe W 3ddEKTMBHOE OCBELLEHVME B COOTBETCTBMW C TpeboBaHUSMU W
DYHKLMOHANBbHOCTHIO KOHKPETHOMO MOMELLEHWS.

CUNA CBETA (KD)

CunacBeTa — 3T0 XapakTepuUCThKa UHTEHCUBHOCTM CBETOBOIO MOTOKa B KOHKPETHOM
HarmpaBneHnn OT UCTOYHMKA cBeTa. OHa M3MmepsieTcs B kaHaenax (cd) u onpepenser,
HaCKO/MbKO APKMM OyOeT CBET B OMNpefenieHHOM HanpaBfeHun OT UCTOYHMKA. poLle
roBops, ecnv LX uamMepseT, HaCKOMbKO APKUM KaxeTcs 06bekT B UCTOUHMKE cBeTa, TO KD
MOKa3bIBaET HACKO/MbKO APKUM ABNAETCH UCTOUHWUK CBeTa. TakuM 06pa3oM, cunia cBeTa
oTpaxaeT MHTEHCMBHOCTb CBETa B KOHKPETHOM HarpasreHuu.

Kangoena namepsaetca no popmyne KD = LM/SR

APKOCTb (KD/M?)

ApKOCTb — 3TO BOCMPUATUE  WMHTEHCMBHOCTM  CBETa, KOTOPOE BO3HWKAaeT Y
yernoBeka B pe3ynbraTe nonagaHua ceeta Ha rna3d. OHa 3aBUCUT OT OCBELLEHHOCTU U
pednekca LBETOB, U BaxHa And co3gaHna KOMOOPTHOro N apPeKTUBHOro OCBeLLeHUA
B NOMeLlLeHuax. BenmumHa ApKoCTn XapakTepu3yeT CTeneHb CBETMMOCTU MOBEPXHOCTH
nnn obbekTa.

| - APKOCTb

Q- TENECHbIN YIOn




CTeENEHb 3AWNTbI INGRESS PROTECTION

CteneHb 3awmThl IP (Ingress Protection) — aTo MexayHapoaHbIi CTaHAaPT, KOTOpPbI
onpenenaeT ypoBeHb 3allMTbl 060pyAOBaHNA U YCTPOUCTB OT BHELIHUX BO3AENCTBUN,

TaKnX Kak Mblsfib, BOAa, Briara 1 1.4.

Bce CBETUNBHUKM MOXHO pa3fenuTb No YCNOBUSM 3KCMyaTauum Ha TpU OCHOBHbIE
rPynnbl: ANS BHY TPEHHMX MOMELLEHWI, ANS OTKPbITbIX MIPOCTPAHCTB M AN SKCTPEMAanbHbIX

cpen (cayHbl, nabopaTopuu, B3pbIBOOMACHble cpedbl M T.A.).

OTO pasgeneHve,

OCHOBaHHOE Ha 3allU1Te CBETUMNBHMKOB OT BNaru n oT nblfiv, HEO6X0OMMO AN npoaneHna

CpoKa Cryx6bl yCTPOMCTBa (CBETUNbHMKA).

OT YACTUL,
>12.5 MM

3ALLUMTA

OTYACTHULL Er—
»2.5 MM

3ALLUMTA
OTYACTUL,
>TMM

3ALLUNTA OT Mbl/1nN

MOJTHAA 3ALWUTA
OT Mbl/N

OO o1 ~A XD

SALLMTA OT BObI

MAPKWUPOBKA
CTEMEHA 3ALLNTEI SALLUMTAOT
OEOHOMKIA TEEP,ﬂbIX YACTWLL

3ALLUTA OT KAME/b,
NAJAKOLLMM NOA
OCTPbIM YITIOM

3ALLUMTA OT BPbI3r

3ALLMTAOT
PACMbITAEMOU
COBCEX CTOPOH B/1AT A

3ALUUTA OT CTPYH
BOAbI

3ALLUMUTAOT
BOAHbIX MOTOKOB

BOOOHEMNPOHULIAEMOCTb
C NOrPY>XEHUEM

OO NOJTYYACA HATNTYBUHY
OO0 1™

MONMHAA BE3OMNMACHOCTb
C AJMUTE/NIbHbIM .
NPEBbIBAHUEM NMOA BOAOU

s 1-A UMOPA 2-A LNDPA
3ALLUTA OT TBEPObIX YHACTHUL 3ALLUNTA OT BObI
0 MOMHOE OTCYTCTBME 0 MOMHOE OTCYTCTBME
3AWMTI AT
3ALMTA T e =
1 OT {ACTULL é BEFTHKANIEHO-TTARAIOLLUX
3ALMTA f '

J |




BA3A 3HAHUN

BU3YAMbHbLIA KOM®OPT

CnenumMocTb cBeTunbHuka, unu UGR (Unified Glare Rating), aBnseTca BaXHbIM
rnokasartenem, onpefensiowmM CTeneHb 6MKOB 1 OCnenneHus OT MCTOYHWKa CBeTa.
OTOT MapaMeTp MO3BONAET OLEHUTb KOMPOPTHOCTb 3PUTENbHOrO BOCMPUATUA MPU
paboTe unu npebbiBaHMM B nomelleHnn. Yem Hmxe UGR, TeM MeHee OoCnennsiowmnm
ABNAETCHA CBETUMBHUK.

OueHka UGR 3aBMCUT OT HECKONbKMX GakTopOB, BK/KOYaAA TUM MUCTOYHMKA CBETA,
pacronoXxeHne CBETUMbHMKE, ero GopMy U XapaKTepuUCTUKW oTpaxatenen. Bouibop
NpaBWIbHOrO CBETUMbHMKA C HU3KMM Moka3aTtenem UGR crnocobCTByeT CO34aHuIo
KOM®OPTHOro 1 6e30MnacHoOro OCBELLEHNS B MOMELLEHWUN, YMEHbLUasd Harpy3Ky Ha rnasa
1 noB.blwasd 3aPPEeKTUBHOCTb PaboThbl.

Cnen,yeT OTMETUTb, 4TO CTaHAapTbl MO UGR YCTaHaBMNMMBAKOTCA OJ19 Pa3/IMYHbIX TUMNOB
NoMeELLEHMUN, HanpuMmep, ond opunCoB, O6LLEeCTBEHHbIX 30H, MEeANLLUHCKMNX yqpe>|<u,eHM1?1
n 1.40. CobnogexHne YKa3aHHbIX peKOMeH,D.aLLMlZ NOMOXeT obecrneuynTb OMnTUMarbHbIE
yCcnoBua oceelleHnd N NOBbICUTb KOMq)OpTHOCTb I'Ipe6bIBaHMF| NOLOEN B MOMELLEHNN.

[na co3paHna KOM®POPTHOrO OCBELWEHUA ONA [N1a3 BaXHO Yy4YuTbiBaTb HECKOMbKO
¢dakTopoB. BOT HEKOTOPbIE peKkoMeHdaLumm:

* Wcnonb3ynte cBeT C MNpUPOOHOM LBETOBOW TemnepaTypon. OnTumanbHbIM
BapWaHTOM ABNAEeTCA CBET C uBeToBon TemnepaTtypon 3000 - 4000K, 6nmn3skomn
K AHEBHOMY CBeTY.

*  W3beranteocnennaollerocseTa. BblbnpanTe CBETUNbHUKN C HU3KMM NOKa3aTenem
UGR v opreHTupynTe X Tak, 4Tobbl CBET HE Nonagan NpsaMo B rna3a YenoBeka.

* Obecneybte paBHOMeEpPHOE ocCBelleHre noMeLLeHus. PaBHOMepHOE
pacnpepneneHve cBeTa NoOMoraeT nsbtexartb ANCKOMPOpTa 1 YTOMEHWS rnas.

* V]CI'IOﬂb3y1;1Te pa3nnyHble MICTOYHMKKM CBETa A1 CO3OaHNA MATKOIro n paCcCeAaHHOro
ocBelleHNA. KOM6MHMpy1;ITeO6I.Ll.eeOCBeLLI.eHMeC,EIOI'IOI'IHMTeFIbeIMM MCTOYHNKaMMU,
TaKMU KaK HaCTOJ1bHbIE NaMribl NN CBETUNTbHUKN.

*  PerynupymnTe 9pkoCTb CBeTa B 3aBMCUMOCTM OT BPEMEHW CYTOK M 3aad, KOTopble
BbINOMHSIOTCS B MOMELLEeHNN. HanpumMep, AHEBHOE OCBELLEHNE MOXET bbIThb Apye,
a BeuepHee - 6bonee MArkKnM 1 TENMbIM.

CobnogeHve aTux pekoMeHOaLmnm NoMoXeT co3fatb KOMPOPTHOE OCBelleHWe a4
rna3s v ynyymnTb YCNoBUA paboTbl M OTAbIXa B MOMELLEeHWN.

e
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DrNKeP

MepuaHune (prvkep) CBA3aHO C BW3yallbHbIM BOCMPUATUEM HepaBHOMEPHbIX
M3MEHEHUN WHTEHCMBHOCTM CBeTa Ha onpefeneHHom dyacTtote. OTO ABMEHWE
NPOSIBNAETCS B BUAE Nepuoanyeckoro konebaHuns (mynbcaumnm) SpkocTi CBETa, KOTopoe
MOXeT BblTb 3aMEeTHbIM YeNOBEeYeCKOMY rnaasy.

MepLLaHme MOXET MPONCXoOnNTb NU3-3a Pa3TINYHbIX NMPUYKMH, BKITIOYad MCMNOb30BaHMe
ONMMMEpPOB, HU3KOYACTOTHbIX UCTOYHMKOB TMNTaHUA UMK TEXHNYECKNX OCObBEeHHOCTEN
MCTOYHMKOB CBETA, TakMX Kak CcBeToAMoaHble namnbl. [MOBbILLEHHOE MepLuaHne CBEeTa
MOXET Bbl3blBaTb YTOMMIAEMOCTb T[1a3, O/TIOBHbIE 6onn, pasfpaxeHve unnn paxe
YXyOWnTb KOHUEHTPaUNKO BHUMaHNA 'Y HEKOTOPbIX nogen.

[MO3TOMY BaXHO YyUMUTbIBATb YPOBEHb MEPLLAHWNSA CBETa Npu BbIbOpe 1 UCMONb30BaHUK
MCTOYHMKOB OCBELLEHUSA, UTOBbl 06ecrneunTb KOMPOPTHOE N Be3onacHoOe OCBeLLEeHNe
B Pa3NnyHbIX YCNOBUAX. TEXHOMNOIMMK, Takmne Kak CBETOAMOLHbIE NaMrbl C MOCTOAHHbIM
TOKOM, MOrYyT MOMOYb CHU3WTb MepLaHue cBeTa W ynyuwmTb obllee Bu3yanbHoe
KOMPOPTHOE BOCMNPUATUE MOMELLEHUS.

Jlydwe Bcero npuobpetatb ©OONee KayeCTBEHHble CBeToAMOAHble mMammbl C
LOCTaTOYHbIM KOMMYECTBOM LpanBepoB, NpeaHa3HauyeHHbIX Ang 60pbbbl ¢ MepLaHnemM
nyTeM MaHUNyIMpoBaHUs TOKOM UM CBETOBOW BOTHOW.




BA3A 3HAHUN

IHEPrO3®PEKTUNBHOCTDb

OHeproadPeKTUBHOCTb CBETUNbHKMKAE - 3TO CNOCOBHOCTbL CBETUMbHMKA 06ecneymBaTb
HYXHbI YPOBEHb OCBELLEHHOCTX MpW MNOTPEBNEeHUN MUHUMANbHOrO KOMMYEeCTBa
aHeprun. OHa M3MepsdeTCcAa B OTHOLWEHUWM MeXAYy BbIXOOAHOW CBETOBOM MOLLHOCTbLIO
(NoMeH) MNoTpebnsaeMon aNeKTPUYECKo MOLWHOCTbIO (BaTT). YeM aHeproaddekTBHeE
CBETU/bHUK, TEM MEHbLLE SHEPrUM OH MOTPEeBNAeT ONF CO34aHWA TOro Xe YPOBHS
OCBELLEHHOCTMW.

OHeproadPeKTUBHOCTL CBETUMbHUKA MOXET OblTb MOBbIWEeHa Pa3nYHbIMK
cnocobamu, BKOYas:

*  KWcnonb3oBaHMe CBETOAMOLHbIX WCTOYHUMKOB CBeTa, KOTOpble MNOTPebndoT
MeHbLLE SHEPr1K 1 obnanatoT 6onee AnuTeNnbHbIM CPOKOM CYXObl MO CPaBHEHMUIO
C TPaanLLMOHHbBIMUY NaMnamm.

* ﬂpMMeHeHMe onTn4eCKnx CuCTeM, KOTOpble 3P PekTnBHO HanpaBndarT CBET
B HY>XKHOM HarpaBieHnn, yMeHbllaa noTepun 1 rnoBblllad OCBELWEHHOCTb.

*  Mcnonb3oBaHWe 3MeKTPOHHbIX 6annacTos Unv ApanBepoB, KOTopble 3GOEeKTUBHO
perynupytoT noTpebneHne aHeprum B COOTBETCTBUM C TpebyeMblM YPOBHEM CBETA.

Mpw BbIOOPE CBETUNBHUKOB ANS OCBELLEHNS MOMELLEHMI BaXHO 0bpaLlaTb BHUMaHWE
Ha X HEProadOEKTUBHOCTb, UTOObI HE TOMbKO COKOHOMUTL Ha 9NEKTPOIHEPI UM, HO U
caenaTb BbIOOP B MOMb3y YCTOMUYMBOIO M 9KOMOMMYECKM YNCTOrO 06ecneyeHns CBETOM.

Mo 3HeproapdeKkTUBHOCTM BCEe MaMmnbl OENATCH Ha 7 KNaccoB, 0603Ha4yaeMblX
aHrnuMncknumm eykesamm ot A 0o G B nopsake yMeHblueHus cBeTooTAaun. CoBpeMEHHbIe
SHeprocbeperatoLme, NMOMUHECLLEHTHbIE N CBETOOANOLHbIE CBETUMNBHUKN UMEIOT Knacc
A vnn B, ranoreHHble — C 1 D. CaMbIt HU3KUM KNacC aHeproap@ekTUBHOCTU Y fnamn
HakanuBaHua — E, Fun G.

OOPEKTUBHOCTDL >
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TPEKOBbIE CUCTEMbI OCBeWEeEHNA

TpekoBble CUCTEMbI OCBELLEHUS — 3TO MHHOBALLMOHHbLIW MOAXOA K PELLEHUIO CBETOBbIX
3afady MHTepbepa, KOTOpbIM MpULEn K HaM M3 KPYMHbIX MPOMbIWNEHHbBIX OB6bEeKTOB.
OHM obnafatoT BbICOKOW CTEMEHbo QYHKLMOHANbHOCTM M MO3BONAT CO34aBaTb
MHOIrOYpPOBHEBOE OCBELLEHNE, KOTOPOE MOXHO Merko aganTupoBaTth AN BbiMOMHEHUS
Pa3NMYHbIX 3a4a4 1 YOOBNETBOPEHNSA Pa3NYHbIX NOTPEBHOCTEN.

MaBHOE MPEVMYLLECTBO TPEKOBOrO OCBELLEHWs nepen  APYrMMM  CUCTEMaMM
3aK/IIOYaETCA B TOM, UYTO Kax[bli MCTOUYHUK CBETa MOXET CBOB6OAHO MepemellaTbes
no Tpeky. CBETUNBbHWUKN Ha TPEKOBbLIX CUCTEMaxX Nerko KpenaTcs U NoaKIYaTesa K
MCTOYHUKY NUTaHUA B Nto6o Touke Tpeka. C6opKa M yCTaHOBKa TPEKOBOIO OCBELLEHMS
OCYLLECTBNAETCA MO MPUHLLMMY MOAYNbHOrO KOHCTPYKTOPA, rae KaXAbl 3MeMeHT
CUCTEMBI IBNAETCA B3aMMO3aMEHSIEMbIM.




BA3A 3HAHUN

Ha ogHOM Tpeke MOoryT OAHOBPEMEHHO pacnonaraTbCa CBETUNbHUKN HanpaBieHHOro
N pacCeaHHOro CBeTa, KOTOpble TakXe MOryT 06beANHATLCA B rPynnbl NPAMO BO BpeMS
MOHTaxa. Takon NoAXOA NMO3BONSET CO3[aBaTh CBETOBble CLEeHapun C MakCUManbHOW
TOYHOCTbIO U 3PPEKTUBHOCTBIO, YUMTbIBAA OCODEHHOCTU MHTEPbEPa U PUTM XWU3HU
nogen, Haxoasawmxca B HeM. bnarofaps aToMy TpekoBble CUCTEMbl OCBELLEHUA HaLLIK
CBOe NpUMEHeHre B AOMaWHWX MHTepbepax. CnoCOBHOCTb COo34aBaTb akLEeHTHoe
ocCBelleHVe fenaeT ux uaeanbHbIM BblIBOPOM A1 PecTopaHoB, Mara3vHOB U OPYyrux
KOMMEpPYECKMX MOMELLEeHUIN, TakMxX Kak My3eu, ranepeu u BbICTaBOYHbIE 3arbl, rae
HeobXxoAMMO obecneynTb paBHOMEPHOE OCBeLLeHNe O6beKTOB.

B coBpeMeHHOM MUpe OCBeLleHWe UrpaeT BaxHyo posb B CO3AaHUM KOMPOPTHOM U
dyHKLUMOHanbHOM aTtMochepbl. bnarofgapsa TPEKOBOW CUCTEME OCBELLEHUSA Bbl CMOXETE
BbICTPO M NErko co3fnatb KOMPOPTHOE OCBELLEHWE [aXe B YCNOBUAX C MOBbILLEHHbIMK
TpeboBaHUAMM K WMHCTanNAuMM. OTO WAeanbHOE peleHne ANF NPOCTPaHCTB, rae
TpebyeTcsa yacTad MoandUKaLmna OCBeLLeHUA UM CO34aHne CNOXHbIX OCBETUTENbHbLIX
CXEM.
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TOYe4YHO€E OCBeWEHNE

ToyeuyHoe ocCBelleHne — 3TO CUCTeMa OCBELLEHWS, B KOTOPOW CBET HarnpaBsfieH Ha
KOHKpPEeTHble 061aCTu UM 06bEeKTbI, CO34aBasd ACHO BblpaXEHHbIE CBETOBbIE MATHA. Takon
TWM OCBEeLLEeHMA YaCTo UCMNOMNb3yeTCH ANF aKLLeHTUPOBaHNA BHUMaHWA Ha onpeaeneHHbIX
3NeMeHTax MHTepbepa UK aKCTepbepa, BblAeNneHna aetanemn n co3gaHna AMHaMmnyHbIX
CBETOBbIX 3O PEKTOB.

OCHOBHbIMK MpPenMyLLecTBaMM TOUEYHOrO OCBELLEHUA ABNAIOTCH HanpaBneHHOCTb
(cBeT HanmpaBnaeTca B onpeneneHHoe MecTo, GOKYCUPYSACh Ha HEGOMbLLOW nrowaam),
nokanbHocTb (06nacTb OCBELLEHNA OrpaHNYeHa, YTO NO3BOMSET CO3AaBaTb KOHTPACThI
MEX [y OCBELLEHHbIMU M TEHEBBIMU Y4acTKamu), UCNONb30BaHUE Cneunann3MpoBaHHbIX
CBETWUNBHUKOB (3a4acCTylo WCMOMb3YIOTCS CMOThl, MPOXEKTOPbI, BCTPOEHHbIE WK
NoABECHbIE CBETUNbHUKK, KOTOPble MOTYT 6biTb HanpaBeHbl Ha KOHKPETHbIN O0BbekT
WK y4acToKk).




BA3A 3HAHUN

B oTnnyae OT TPEKOBOro OCBELLEHUS TOYEYHOE OCBELLEHVE MMEET OrpPaHUYEHHYIO
rMBKOCTb  (PUKCUPOBaHHbIE CBETUMBbHUKM C  HampaBsieMblM  CBETOM). Kaxzabii
CBETUIbHMK paboTaeT CaMOCTOSTENBHO, YTO TPEBYET OTAENbHOro NoaxoAa ANs Kaxaon
TOYKM OCBELLEHMS.

ToueyHoe ocBelleHne — 3TO 3PDEKTMBHBLIM CNOCO6 Cco3aaHnA GYHKLMOHAaNbHOMo
M 3CTETUYHOIrO OCBELLEeHWS, NMO3BONFIOWNA aKLEHTUPOBATb BHUMaHWE Ha KITHOYEBbIX
aneMeHTax NPOCTPaHCTBa M1 YNyULlWUTb BOCAPUATUE OnpeaeneHHOro NnpoCcTpaHCTBa Un
obbekTa. BaxHo npoaymaTtb pacronoXeHne u TUM UCMOMb3yeMbliX CBETUNbHUKOB A4
OOCTUXEHUA Hauny4Llero pesynsrata B KOHKPETHOM KOHTEKCTE.
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TPEKOBAA CUNCTEMA
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co3Be3aung lNeraca.

/,\% b OHuo (GnecunoH Meraca, nat. Enif) ABnseTca caMon sipkoi 3Be340M

~—x  HasBaHue npowucxoamT oT apabckoro Al Anf, 4TO o3HayaeT «HOC». MMa
OTMeuaeT NonoxeHve 3Be3abl Ha Mope KoHd MNeraca.

OHup — 37O 3BE3fa, MpeaocTaBndlolwlas acTPOHOMaM [AparOLeHHYIo
MHPOPMALIMIO O MNO3AHUX CTaAnsAX 3BE34HOM 3BOMIOLMM, a AN HaBUraToOpOoB
1 nobuTenen acTPOHOMUM OHa CITYXXUT SPKOW 1 NTErKo Y3HaBaeMOoWn TOUKOW Ha
HOYHOM Hebe, Tak Kak ee BUAHO HEBOOPYXXEHHbIM r1a30M.
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KOMMNAeKTYIOWWNE
GEEEE

LUIMHOMNPOBOA HAK/TAQHOM

+ BBO/ MUTAHUSA + 3ATTTYLLKA
OWTE.I5.001/ WTE.I5.002 / WTE.I5.003
® WTE.I5.601/ WTE.I5.602 / WTE.I5.603

69
9
69

KOHHEKTOP LUMHOMPOBOAA MPAMOM KOHHEKTOP LUMHOMPOBOAA MPAMOYO/1bHbIN
OWTE.L5.00.110 OWTE.L5.00.L10
® WTE.L5.60.110 ® WTE.L5.60.L10

35

70 103
106

KOHHEKTOP LUMHOMPOBOAA T-OEPA3HbIN KOHHEKTOP LUMHOMPOBOAA MEPEKPECTHbIN
OWTE.L5.00.T10 OWTE.L5.00.X10
® WTE.L5.60.T10 ® WTE.L5.60.X10

270 75

75 110
KOHHEKTOP LUIMHOMPOBOAA M'MBKUI BBOO NMUTAHUA HA LLIMHOMPOBOA + 3AMNYLLUKA
OWTE.L5.00.C10 OWTE.L5.00.0P0
® WTE.L5.60.C10 ® WTE.L5.60.0P0



TPEKOBAA CUCTEMA

OLB POCOBD 11 1A OINPOBOLA
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TPEKOBAA CUCTEMA
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TPEKOBAA CUCTEMA
FAWARIS

a ®aBapuc (Hensta J[lebens, naT. Fawaris) €BndeTcsa AOBOMHON
6eno-ronyb6ov 3B8e340M rMaBHOM NOCNefoBaTenbHOCTM co3Be3aus Jlebens.

HasBaHue nponcxoanT oTapabekoroal-Fawaris, 4To 03HavaeT «BcagHuKm.

®aBapuc — 3TO UHTEepecHas 3Be3/a, KoTopas NpefoCTaBnseT aCTPOHOMaM
BO3MOXHOCTb WM3yUYeHUs OMHAMUKM WM XapakTepUCTUK LBOWHbIX 3BE3LAHbIX
CUCTEM, a TakXe SBOMIOLMM 3BE3A MaBHOM NOCNen0BaTENbHOCTY.
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KOMNOAeEKTYIOWWMeE

GEREE

32.8

165

32.8 ‘ ﬁ" GE

99

KOHHEKTOP LUMHOMPOBOAA NPAMON
OWTF.L5.00.110

@ WTFL5.60.10
165
T Omm:
66
o 99
U
99

KOHHEKTOP LUMHOMPOBOAA T-OEPA3HbIN
OWTF.L5.00.T10
® WTF.L5.60.T10

KOHHEKTOP LUIMHOMPOBOAA MMBKUI
OWTF.L5.00.C10
® WTF.L5.60.C10

LULMHOMPOBOA HAK/TAQHOW

+ BBOA MUTAHUS + 3ATTYLLKA

o WTF.I5.001/ WTF.I5.002 / WTF.I5.003
@ WTF.I5.601/ WTF.I5.602 / WTF.I5.603

32.8 ‘
99

KOHHEKTOP LUMHOMPOBOAA NPAMOYIO/TbHbIN
OWTF.L5.00.L10
® WTF.L5.60.L10

166

KOHHEKTOP LUMHOMPOBOAA NMEPEKPECTHbIN
OWTF.L5.00.X10
® WTF.L5.60.X10

66

= @ ‘32.8

99

BBOA NMUTAHUA HA LLIMHOMPOBOL + 3AMNYLUKA
OWTF.L5.00.0P0
® WTF.L5.60.0P0




TPEKOBAA CUCTEMA
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TPEKOBAA CUCTEMA FAWARIS
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TPEKOBAA CUCTEMA
GUDJA

AR RRELEBRRERY

*

lyoxa (Kamna 3mew, nat. Gudja) sBNSeTCS KpacHOW 3Be3[on
rMraHTOM B FOfI0BE CO3BE3ansa 3Meu.

3Be3[a Hocuna TpaauumoHHoe nma Gudja B KynbType Hapoha BapAamMaH
CeBepHoW TeppuTOopun ABCTpanunun, 4To o3HavyaeT «BoadaHOM BapaH».

Kanna 3meu npowna dasy rnaBHOM MNocnenoBaTenbHOCTM U Tenepb
HaxoOWTCA Ha cTaguu ruraHta. OTO [aéT BO3MOXHOCTb M3y4yaTb
MPOLLECCHl, MpoUCXoAslmMe B 3BE34aX, KOTOPbIe YXe MOKWHYNW FNaBHYIo
nocneAoBaTeNbHOCTb.

AREE AR
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KOMNOAeEKTYIOWWE

IWEEE

63

46.5

KOHHEKTOP BCTPAMBAEMOIO LUMHOMPOBOAA
NPAMOYIOJibHbIV
®WTG.L0.60.L00

KOHHEKTOP BCTPAUBAEMOIO LLIMHOMPOBOAA
T-OBPA3HbIN
®WTG.L0.60.TOO

27

3AMMYLWKA HA TOPEL, BCTPAMBAEMOIO
LLUIMHOMPOBOAA - 2LLT.
®WTG.L0.60.000

LULMHOMNPOBOA BCTPAUBAEMbIN
® WTG.I0.601/WTG.I0.602 / WTG.I0.603

46.5
80

KOHHEKTOP BCTPAMBAEMOIO LULMHOMPOBOAA
YFNOBOW BHYTPEHHUN
@ WTG.L0.60.YOO0

10.8

COEOUHUTENTbHAA NNAHKA ANA BCTPAUBAEMOIO
LLUMHOMNPOBOAA N KOHHEKTOPOB - 2LUT.
®WTG.L0.60.E00

1§ N\ \20
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2301300

BNOK MATAHUA LLMHOMNPOBOAA
@ WTG.P1.600.100 - 100BT
® WTG.P1.600.200 - 200BT



TPEKOBAA CUCTEMA

COEOMHUTESb MUTAHUSA LLMHOMPOBOAA COEOMHWUTESb MUTAHWUSA LLMHOMNPOBOAA
YITI0OBOW TPOWHOMN
@ WTG.L0.60.LPO ®WTG.L0.60.TPO

COEANHUTENDb NMATAHUA LLMUHOMPOBOLA BBOA NMUTAHUA LLMHOMNPOBOOA

nPIMOM @ WTG.L0.60.0P0

@ WTG.L0.60.1PO

WERTMARK TECHNICAL 2024-2025




KOMNOAeEKTYIOWWMeE

OEED

50

KOHHEKTOP HAKTAQHOI O LULMHOMPOBOAA
MPAMOYIO/bHbIN
® WTG.L5.60.L00

KOHHEKTOP HAK/TAQHOIO LUMHOMPOBOAA
T-OBPA3HbIN
@ WTG.L5.60.T00

27

50

3AITYLIKA HA TOPELLHAKNTAOHOIO
LLUMHOMPOBOMOA - 2LUT.
® WTG.L5.60.000

LUIMHOMPOBOA HAKAQHOW
O WTG.I5.601/ WTG.15.602 / WTG.I5.603

KOHHEKTOP HAKNAQHOIO LULMHOMPOBOAA
YFNOBOW BHYTPEHHUN
®WTG.L5.60.Y00

08 | 000%/22

COEOVNHUTENbHASA NTAHKA ONA HAKNTAOHOIro
LLIMHOMPOBOAA N KOHHEKTOPOB
®WTG.L5.60.E00

NMOABEC TPOCOBbIV AN LUIMHOMPOBOAA
®WTG.L5.00.J00



TPEKOBAA CUCTEMA
B cep DJA coef o aHNS 0.60.1PC 0.60.LPO 0.60
BBO[ 3 ] 0.60.0P0 ONO ] P1.0600.100/200) on akKOBb
0719 BCTPamBaeMO eMbl, TakK 1 ONd9 HaknagHo O1BECHO
/ —/ OPO
LPO LPO
‘ TPO
— I — (h—* LPO
|\ e — ——
oPO | TPO
LPO
| ‘{
TPO LPO
PO — |
WERTMARK TECHNICAL 2024-2025

GUDJA
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GUDJA IO

&) (s (] [0

./

) ] { /I\o ]
90 36

TPEKOBAA CUCTEMA GUDJA

APTUKYN Mom""'\?mb’ uBETvclal-l!lnESéanqw, CBETOB?:: nioTok, TELhI/II?'IEgF(’Z:"\\I,:’A,
RA K
©®WTG.010.607.30.07 7 >80 390 3000
@ WTG.010.607.40.07 7 >80 390 4000
@ WTG.010.607.3012 12 >80 708 3000
@ \WTG.010.607.4012 12 >80 708 4000
@ WTG.010.607.3018 18 >80 1399 3000
@ WTG.010.607.4018 18 >80 1399 4000
@ \WTG.010.607.30.24 2% >80 1786 3000
@ WTG.010.607.40.24 2% >80 1786 4000

WERTMARK TECHNICAL 2024-2025







GUDJA li

&)= (=)

[=0) i ()

I—y
C —Fg— A
TN
1500
300
< v
240
MOLLHOCTDb. WHOEKC CBETOBOM NMOTOK LIBETOBAS TEMIMEPATYPA.
APTUKYN ’ LIBETOMNEPEOAYN, ’ ’
w LM K
RA
@® WTG.011.606.30.10 10 >80 531 3000
@ WTG.011.606.4010 10 >80 531 4000

WERTMARK TECHNICAL 2024-2025

TPEKOBAA CUCTEMA GUDJA
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TPEKOBAA CUCTEMA

GUDJA 20
&) () () =)

b (2 [S)

300° 24

WHOEKC . LIBETOBAS]
APTUKYN MOLUHOCT®, LIBETOMEPEZIAYM, CBETOBOWMOTOK, TEMIMEPATYPA,
w LM
RA K
@ WTG.020.607.30.06 6 »80 430 3000
@
g
120 II
O
O
L
33 @ WTG.020.607.40.06 6 >80 430 4000
@ WTG.020.607.3012 12 >80 780 3000
230
@ \WTG.020.607.40.12 12 »80 780 4000
@ WTG.020.607.3018 18 >80 1568 3000
320
@ WTG.020.607.4018 18 >80 1568 4000

WERTMARK TECHNICAL 2024-2025
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TPEKOBAA CUCTEMA GUDJA

GUDJA 22
&) ) () =)

b () (&)

120 24

WHOEKC - LIBETOBASA
APTUKYN MOLI.I.I\-IIVOCTb, LIBETOMNEPEOAYN, CBETOBS:: MoTOK, TEMIMEPATYPA,
RA K
128 @® WTG.022.607.30.06 6 >80 430 3000
23

112 @ WTG.022.607.40.06 6 >80 430 4000

@ WTG.022.607.30.12 12 >80 780 3000

@ WTG.022.607.4012 12 >80 780 4000

WERTMARK TECHNICAL 2024-2025
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TPEKOBAA CUCTEMA GUDJA

GUDJA 24

&)= =)
[1=0] b [£2

VHAEKC . LIBETOBASl
APTUKYN Mom"JVOCTb’ LIBETOMEPEOAYM, CBETOB‘ES noToK, TEMIMEPATYPA,
RA K
\23 @ WTG.024.600.30.06 6 >80 430 3000
o) [l
% O WTG.024.600.40.06 6 >80 430 4000
@ WTG.024.600.3012 12 >80 780 3000
220
@ WTG.024.600.4012 12 >80 780 4000
@ WTG.024.600.3018 18 >80 1568 3000
326
@ WTG.024.600.4018 18 >80 1568 4000
@ WTG.024.600.30.24 24 >80 1630 3000
436
@ WTG.024.600.40.24 24 >80 1630 4000

WERTMARK TECHNICAL 2024-2025 53







GUDJA 28

&)= (=)

=)

&)
100°

el Tl

WHAOEKC - LIBETOBAA
APTUKYN MOIJ.lI‘-IIvOCTb, LBETOMEPEOAUMN, CBETOBS':I MnoTokK, TEMIMEPATYPA,
RA K
\23 ® WTG.028.600.30.10 10 >80 308 3000
o |
45 @ WTG.028.600.40.10 10 >80 308 4000
@ WTG.028.600.30.15 15 >80 440 3000
454
@ WTG.028.600.40.15 15 >80 440 4000
@® WTG.028.600.30.20 20 >80 630 3000
604
@ WTG.028.600.40.20 20 >80 630 4000
@ WTG.028.600.30.30 30 >80 810 3000
904 }
@ WTG.028.600.40.30 30 >80 810 4000

WERTMARK TECHNICAL 2024-2025

TPEKOBAA CUCTEMA GUDJA
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TPEKOBAA CUCTEMA
HADAR

*
x

& Xanap (Beta LleHTaBpa, nat. Hadar) nBonHas 3Be3aa, 6eno-rony6om
#& % % TUWraHT, BTOpas Mo SPKOCTU 3Be34a B cO3Be3aun LieHTaBpa 1 oauHHaauaTas
‘ Mo AAPKOCTM 3BE3/a HA HOYHOM HEebe.

CnoBo Hadar wmeeT apabCckoe MPOWUCXOXAEHWE W O3HaYaeT «HU3.
HasBaHue CBA3aHO C MECTOPACTIONOXEHNEM 3BE3/bl B CO3Be3a1u LieHTaspa.

Xapnap (Beta LleHTaBpa) — mnpepocTaBnsieT acTPOHOMaM MHOXECTBO
BO3MOXHOCTEW AN U3yUYEeHUs IBOMIOLMN MACCUBHBIX 3BE3M U UX AUHAMUKM
B TPOVHOW CUCTEME.

56
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KOMNOAeEKTYIOWWeE

coEEE

25
o
/000

/ -
<00, LWMHOMPOBOA HAK/TAIHOM

OWTH.I5.001/ WTH.I5.002

® WTH.I5.601/ WTH.I5.602

FE_3 [s5

KOHHEKTOP LUMHOMPOBOAA MOMYKPYT /bl KOHHEKTOP LUMHOMPOBOAA NMPAMOYIO/TbHbIN
OWTH.L5.00.C10 OWTH.L5.00.L10
® WTH.L5.60.C10 ® WTH.L5.60.L10

KOHHEKTOP LUMHOMPOBOAA T-OBPA3HbIN KOHHEKTOP LUMHOMPOBOAA NMEPEKPECTHbIN
OWTH.L5.00.T10 OWTH.L5.00.X10
®WTH.L5.60.T10 ® WTH.L5.60.X10

55
KOHHEKTOP LUMHOMPOBOAA NPAMON KOHHEKTOP LUIMHOMPOBOLA YI/IOBOW BHY TPEHHUN
OWTH.L5.00.110 OWTH.L5.00.Y10
® WTH.L5.60.110 ® WTH.L5.60.Y10



TPEKOBAA CUCTEMA

T —

10 16.6
KOHHEKTOP LUMHOMPOBOAA CEOPHbIN 360° COEOVHUTEJTb KWTH.L5.00(60).L13 - 2LUT.
OWTH.L5.00.L13 OWTH.L5.00.LT
® WTH.L5.60.L13 ® WTH.L5.60.LT

6_4\@?@@? 8
1

BBOJ MATAHWS! LUIMHOMPOBOA 3ArYILKA HA TOPELL LUIMHOMPOBOAA - 21LIT.
O WTH.L5.00.0P0 OWTH.L5.00.000
® WTH.L5.60.0P0 ® WTH.L5.60.000
250 290

B/TOK MUTAHMS LLMHOMPOBO/A ~ . — 276

0 WTH.P1.000100 / WTH.P1.000.200 L D)5

© WTH.P1.600100 / WTH.P1.600.200

100 BT 200BT

WERTMARK TECHNICAL 2024-2025







TPEKOBAA CUCTEMA HADAR

HADAR IO

&) e) (7] [0

[ 1
PHAS

e

Z)&)

90’

36

WHOEKC N LIBETOBASI
APTUKYN MOM'JVOCT"’ LIBETOMEPEAAYM, CBETOB&': noTok, TEMMEPATYPA,
RA K
O WTH.010.007.30.05
25, 145 5 »90 504 3000
@ WTH.010.607.30.05
25|
/ OWTH.010.007.40.05
@ \WTH.010.607.40.05 ° 90 504 4000
@31 69.7 D
O WTH.010.007.30.07
7 »90 596 3000
©® WTH.010.607.30.07
OWTH.010.007.40.07
@ WTH.010.607.40.07 ’ 90 5% 4000
231 119.8 D
O WTH.010.007.3012
12 »90 1075 3000
@ WTH.010.607.3012
OWTH.010.007.4012
@ \WTH.010.607.4012 2 90 1075 4000
o45 105.2 D

WERTMARK TECHNICAL 2024-2025
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TPEKOBAA CUCTEMA HADAR

HADAR I

& o[
120] ke ()

= |

@® WTH.011.606.40.15

WERTMARK TECHNICAL 2024-2025

VMHAEKC , LIBETOBAS]
APTUKYN Mou'l"‘:VOCTb’ LIBETOMEPEQAYM, CBETOBSS noTok, TEMMEPATYPA,
RA K
OWTH.011.006.30.07
7 »90 596 3000
@ WTH.011.606.30.07
1000
310 OWTH.O11.006.40.07
7 »90 596 4000
@ WTH.011.606.40.07
@32
O WTH.011.006.3015
15 »90 1153 3000
@ WTH.011.606.3015
1000
310 O WTH.011.006.4015
15 »90 1153 4000
o45

63







TPEKOBAA CUCTEMA HADAR

HADAR I2

(&) o] (er) (0] i (S5

&

WHOEKC . LIBETOBAS!
APTUKYN Momr\:\?cm, LIBETOMEPEQAUM, CBETOBSS noTok, TEMMEPATYPA,
RA K
lr , OWTH.012.003.30.08
8 »90 360 3000
@ WTH.012.603.30.08
[0))
o
O WTH.012.003.40.08
8 »90 360 4000
@ WTH.012.603.40.08
oL2
:I C: 71N
350 24
VHAEKC § LIBETOBAS
APTUKYNI MOWHOCTb, LBETONEPERAuM, | CBETOBOVMOTOK, TEMMEPATYPA,
w LM
RA K
= B s
OWTH.013.007.3012
12 »90 627 3000
@ WTH.013.607.3012
(e)]
=
O WTH.013.007.4012
12 »90 627 4000
@ WTH.013.607.4012
2100
:. ( 7N
355 36
WHOEKC Ny LIBETOBAS
APTUKYN MOLUHOCTD, LBETONEPERAYY, | CBETOBOVTMOTOK, TEMMEPATYPA,
w LM
RA K
= =
F ‘ ‘ ﬂ OWTH.014.007.30.09
9 »90 500 3000
H @ WTH.014.607.30.09
. 888
000 O WTH.014.007.40.09
9 »90 500 4000

—_— ® WTH.014.607.40.09
64.5

WERTMARK TECHNICAL 2024-2025
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TPEKOBAA CUCTEMA HADAR

HADAR I8

<

J[co0) (7] 120

i) (S

A\J

120°

VMHAEKC . LIBETOBAS
APTUKYN MOLI.I.I-VIVOCTb, LIBETOMEPEQAYM, CBETOBSS noToK, TEMIMEPATYPA,
RA K
O WTH.018.007.30.06
6 »>90 640 3000
@ WTH.018.607.30.06
302
O WTH.018.007.40.06
6 »90 640 4000
@ WTH.018.607.40.06
@27.7
O WTH.018.007.3012
12 >90 1200 3000
@ WTH.018.607.3012
ﬂm 602
OWTH.018.007.4012
12 »>90 1200 4000

@27.7

@ WTH.018.607.4012

WERTMARK TECHNICAL 2024-2025
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TPEKOBAA CUCTEMA

HADAR 20

J
[

=

el & T s Ot S S

- A A O aa sy > A A A e A e W W W T W

WHAOEKC - LIBETOBASA
APTUKYN MOLI.I.I‘-IIVOCTb, LIBETOMNEPEOAYMN, CBETOBS:: noToK, TEMIMEPATYPA,
RA K

O WTH.020.007.30.06

6 >90 599 3000
® WTH.020.607.30.06
OWTH.020.007.40.06

6 >90 599 4000
@ WTH.020.607.40.06
OWTH.020.007.30.12

12 >90 1123 3000
@® WTH.020.607.30.12

222

O WTH.020.007.4012

12 >90 1123 4000
@ WTH.020.607.4012
OWTH.020.007.30.18

18 >90 2100 3000
@® WTH.020.607.30.18

330

O WTH.020.007.40.18

18 >90 2100 4000
® WTH.020.607.40.18

WERTMARK TECHNICAL 2024-2025







TPEKOBAA CUCTEMA

HADAR 2l

(;,- 4ov | | 1P20 P

LED 1 4
PHASE 60°

WHAEKC - LIBETOBASA
APTUKYN MOLI.lI\-’IvOCTb, LIBETOMNEPEOAYMU, CBETOBS:: MoToK, TEMIMEPATYPA,
RA K

OWTH.021.007.30.06

6 >90 258 3000
@ WTH.021.607.30.06
O WTH.021.007.40.06

6 >90 258 4000
@ WTH.021.607.40.06
OWTH.021.007.30.12

12 >90 562 3000
@ WTH.021.607.30.12

222

O WTH.021.007.4012

12 >90 562 4000
@ WTH.021.607.4012
O WTH.021.007.30.18

18 >90 1024 3000
@ WTH.021.607.30.18

330

OWTH.021.007.40.18

18 >90 1024 4000
@ WTH.021.607.4018

WERTMARK TECHNICAL 2024-2025
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TPEKOBAA CUCTEMA

HADAR 22

&)l (=)

=)

/|\°]
90

WHAEKC - LIBETOBASA
APTUKYN MOLI.I.I‘-’IVOCTb, LBETOMNEPEOAYMU, CBETOBS:: noToK, TEMIMEPATYPA,
RA K
275 O WTH.022.007.30.06
i 6 >90 320 3000
@ WTH.022.607.30.06
@] 14.5
/ OWTH.022.007.40.06
25 6 >90 320 4000
@ WTH.022.607.40.06
OWTH.022.007.30.12
12 >90 683 3000
@ WTH.022.607.30.12
222
O WTH.022.007.40.12
12 >90 683 4000
@ WTH.022.607.40.12
F:ﬁ
OWTH.022.007.30.18
18 >90 1024 3000
@ WTH.022.607.30.18
330
O WTH.022.007.4018
18 >90 1024 4000
@ WTH.022.607.4018

WERTMARK TECHNICAL 2024-2025







TPEKOBAA CUCTEMA HADAR

HADAR L5

[ns ceetunbHukos HADAR 20, HADAR 21 1 HADAR 22 eCTb BO3MOXHOCTb NpruobpecTu
[OMOMHUTENbHbBIV afanTep Ang HaknoHa Ha 90°.

[7 145

|

V=N~V vV fra Sl =\y-\

AN AN

B v eNA

47.6

OOMONHUTENbHbIA AOANTEP A/19 CBETU/IbHUKOB C OOMONHUTENbHbIM AOANTEP ANS CBETUNBbHUKOB

OIMHOM 114.5 MM C O/TMHOW 222 MM
OWTH.L5.00.A10 OWTH.L5.00.A11
@ WTH.L5.60.A10 ® WTH.L5.60.A11

WERTMARK TECHNICAL 2024-2025
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TPEKOBAA CUCTEMA HADAR

HADAR 30

&[] [e=)
[1=0) ke [

WHOEKC ~ LIBETOBASA
APTUKYN Mou'“;voc-rb’ LIBETOMEPEOAYM, CBETOBS:: noTok, TEMIMEPATYPA,
RA K
U @ WTH.030.606.30.18 18 >90 1712 3000
1000
B . D @ WTH.030.606.40.18 18 >90 1712 4000
222
@ WTH.030.606.30.36 36 >90 4032 3000
2000
D . D @ WTH.030.606.40.36 36 >90 4032 4000
@22

WERTMARK TECHNICAL 2024-2025
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TPEKOBAA CUCTEMA
LESATH

- W W T TR

//

% Necat (UncunoH CkopnuvoHa, naT. Lesath) - 3Bespa cy6ruraHT,
PacrnonoXeHHas B «xane» IoXHOro 3onakanbHoro cossesans CKoprnmoHa.

HassaHue npoucxoout oT apabckoro al latkha «TymaHHoe naTHO». Ho
MECTOPAaCMO/IOXEHNE B XBOCTE CKOPMuOHa JlecaT mnonyyuno 6naropaps
M3Ha4yarbHO HenpaBUIbHOMY TPaKTOBaHWIO, Kak «yKyC S[O0BWUTOrO
XMBOTHOI 0.

M e JlecaT B1gHa B HOYHOM Hebe HEBOOPYXEHHbIM INMa3oMm, 1 nNprnpaBHUBaETCA

A
v i K CaMblM M3BECTHbIM NyTEBOAHbIM 3BE€31aM.

A
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KOMMNAEKTYIOWMWE
&) () (=) b

LULMHONPOBOA BCTPAUBAEMbIN
@ WTL.10.601 E
@ WTL.10.602

10.5
10.5 —
. 15 |
LUMHOMPOBOA HAKNAQHOW
@ WTL.I5.601
®WTL.I5.602 5
7000
15
KOHHEKTOP BCTPAMBAEMOIO LUMHOMPOBOMA KOHHEKTOP HAKNAQHOIO LUIMHOMPOBOAA
MPSIMOYTIO/NbHbIN MPSIMOYTO/NbHbIN
@ WTL.L0.60.L00 @ WTL.L5.60.L00
15
30
KOHHEKTOP BCTPAMBAEMOIO LUMHOMPOBOAA KOHHEKTOP HAK/TAQHOIO LUMHOMPOBOOA
YrNOBOW BHYTPEHHUN YrNOBOW BHYTPEHHUN
@ WTL.L0.60.YOO @ WTL.L5.60.YO0



R
= -

50
COEONHUTENbHASA NMNTAHKA 4719 BCTPAUBAEMOIO
LLIMHOMPOBOAA N KOHHEKTOPOB - 2LLT.
@ WTL.LO.00.EQOQ

48 39

COEAUHUTENDb MUTAHUA LLMHOMPOBOLAA
@ WTL.LO.60.LPO
O WTL.LO.60.LP1

3AMMYLWKA HA TOPEL| LLMHOMPOBOAOA
@ WTL.L0.60.000

TPEKOBAA CUCTEMA LESATH

Ca—i

50

COEOVHUTENBHASA MTAHKA A9 HAKNAOHOIo
LLIMHOMPOBOOA N KOHHEKTOPOB
@ WTL.L5.00.E00

105 [] 11500
48 39

BBOA NMUTAHUA LULMHOMPOBOOA
@ WTL.LO.60.0P0O
@ WTL.LO.60.0P1

160 /185 /230
==
£ =) [ 20

BNOK MATAHUA LLMHOMPOBOAA
@ WTL.P0.600.060 - 60BT

@ WTL.P0.600.100 - 100BT

@ WTL.P0.600.200 - 200BT

WERTMARK TECHNICAL 2024-2025







TPEKOBAA CUCTEMA LESATH

LESATH 10
&)l (=) (=]

b)) () 1S

355° 90° 24

WHAEKC - LIBETOBASA
APTUKYN MOLI.I.I-\:VOCTb, LIBETOMEPEOAYN, CBETOB(E:: roToK, TEMMNEPATYPA,
RA K

O WTL.010.007.30.03
® WTL.010.507.30.03 3 >90 210 3000
@ WTL.010.607.30.03

O WTL.010.007.40.03
® WTL.010.507.40.03 3 >90 210 4000
@® WTL.010.607.40.03

O WTL.010.007.30.05
® WTL.010.507.30.05 5 >90 373 3000
@ WTL.010.607.30.05

O WTL.010.007.40.05
® WTL.010.507.40.05 5 >90 373 4000
@ WTL.010.607.40.05

OWTL.010.007.30.09
® WTL.010.507.30.09 9 >90 500 3000
@ WTL.010.607.30.09

O WTL.010.007.40.09
® WTL.010.507.40.09 9 >90 500 4000
@® WTL.010.607.40.09

WERTMARK TECHNICAL 2024-2025 83







TPEKOBAA CUCTEMA LESATH

LESATH I3

[

(//.

)()e)

1 7IN
LED —
120 [l [

Y -

37
o45
MOLLUHOCTDb. MHAEKC CBETOBOW MOTOK LIBETOBAS TEMMEPATYPA
APTUKYN ’ LIBETOMEPEZAYM, ’ ’
w LM K
RA
OWTL.013.007.30.05
® WTL.013.507.30.05 5 »>90 377 3000
@ WTL.013.607.30.05
OWTL.013.007.40.05
5 »>90 377 4000

® WTL.013.507.40.05
@® WTL.013.607.40.05

WERTMARK TECHNICAL 2024-2025







TPEKOBAA CUCTEMA LESATH

LESATH 14

o
GDEE

WERTMARK TECHNICAL 2024-2025

WHAOEKC - LIBETOBAA
APTUKYN MOLLI.I-\:VOCTb, LIBETOMEPEOAYMN, CBETOBS:: MOTOK, TEMMEPATYPA,
RA K

@ WTL.014.607.30.12 12 >80 627 3000
2113

@ WTL.014.607.4012 12 >80 940 4000

@ WTL.014.607.3018 18 >80 1100 3000
2138

@ WTL.014.607.4018 18 >80 1100 4000
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¥




LESATH IS5

&)

) o) o)

&

310

218

LESATH 16

TPEKOBAA CUCTEMA LESATH

1500

&

A

50 |

213

@,

250

LES

1500

176

1500

24°
WHAOEKC - LIBETOBAA
APTUKYN MOIJ.I.I‘-’IVOCTb. LUIBETOMEPEOAYMN, CBETOBS::: MnoToK, TEMIMEPATYPA,
RA K
@ WTL.015.606.30.03 3 >90 107 3000
@ WTL.015.606.40.03 3 >90 107 4000
P20 | | LED | [...] PN
T
PHASE o
38
WUHOEKC . LIBETOBAA
APTUKYN MOLLHOCTb, LIBETOMEPEOAYMWN, CBETOBOW MOTOK, TEMMEPATYPA,
' LM
RA K
@ WTL.016.606.30.05 5 >90 365 3000
@ WTL.016.606.40.05 5 >90 365 4000
) 1 /\
% | 24v | | P20 | LED A
PHASE °
24
WUHOEKC . LIBETOBAA
APTUKYN MOLLHOCTb, LIBETOMEPEOAYW, CBETOBOWMOTOK, TEMIMEPATYPA,
w LM
RA K
@® WTL.017.606.30.03 3 >90 81 3000
@® WTL.017.606.40.03 3 >90 81 4000

260

WERTMARK TECHNICAL 2024-2025
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TPEKOBAA CUCTEMA LESATH

LESATH 20

eom
@EE

WHLEKC i LIBETOBAS
APTUKYN Mou.l.l'vlvOCTb, LUBETOMEPEOAMMN, CBETOBS:: noTok, TEMMEPATYPA,
RA K
@ WTL.020.607.30.06 6 +90 380 3000
18
144.8 ‘ 99.8
10.5 @ WTL.020.607.40.06 6 »90 380 4000
@ WTL.020607.3012 12 +90 625 3000
240.6 E 195.6
@ WTL.020.607.40.12 12 >90 625 4000
@ WTL.020.607.3018 18 »90 650 3000
336.4 291.4
@ WTL.020.607.4018 18 +90 650 4000
@ WTL.020.607.30.24 % +90 1250 3000
4322 387.2
L @ WTL020.607.40.24 % +90 1250 4000
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TPEKOBAA CUCTEMA LESATH

LESATH 27

<

)

@)

o |

100

WHOEKC _ LIBETOBAS
APTUKYN MOLWHOCTb, LIBETOMEPEJAYM, CBETOBOW MOTOK, TEMIEPATYPA,
w LM
RA K
F\m
&
N @ WTL.027.607.30.08 8 >80 360 3000
345 300
Er @ WTL.027.607.40.08 8 >80 360 4000
10.5
F @ WTL.027.607.3012 12 >80 625 3000
495 j 2| 450
f @ WTL.027.607.4012 12 >80 625 4000
i
FQ
N @ WTL.027.607.3016 16 >80 720 3000
645 j 600
@ WTL.027.607.4016 16 >80 720 4000

WERTMARK TECHNICAL 2024-2025
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TPEKOBAA CUCTEMA LESATH

LESATH 28

<

)

@)

HAS

JI

100

WHOEKC . LIBETOBAA
APTUKYN MOLLHOCTb, LIBETOMEPEOAYMW, CBETOBOMMOTOK, TEMIMEPATYPA,
w LM
RA K
S
12
@ WTL.028.600.30.05 5 >80 368 3000
300|
5 @ WTL.028.600.40.05 5 >80 368 4000
%] 4.6
S
@ WTL.028.600.30.10 10 >80 716 3000
600| =
]g @ WTL.028.600.4010 10 >80 716 4000
/)
(%
@ WTL.028.600.30.15 15 >80 1064 3000
900| =
];gj @ WTL.028.600.40.15 15 >80 1064 4000
W

WERTMARK TECHNICAL 2024-2025
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TOYEYHOE OCBEWEHUE
ALTAIR

R Anstanp (Ansda Opna, nar. Altair) camas Apkas 3Be3fa B CO3Be3auu
Opna v 12-9 No 9pKOCTK 3Be3a Ha Hebe.

HasBaHue 3Be3dbl MPOUCXOAMT OT apabckoro «an-nasr at-tayir,
03HaYaloLLEro «NeTAWNN OPEN>.

AnbTavp — ofHa W3 BeplWH IETHE-OCEHHEr0 TPEYro/bHKKa, KOTOPbLIN
BuaeH B CeBEepHOM MOMyWapun B NeTHWE U OCeHHMe Mecsubl. AnbTavp
ABNSETCH OOHOM M3 CaMblX M3BECTHbIX M 3YYEHHbIX 3BE3[, 6narogapsi CBOUM
yHI/IKaJ'IbeIM XapaKTepI/ICTVIKaM 7] Bbl/:laFOLLleMyCFl MNOJTIOXEeHNK Ha HOYHOM
Hebe.

96



TOY€4YHO€E OCBEUWEHUNE ALTAIR

ALTAIR |

S
(=) [S2)

WHAEKC N LIBETOBAS
APTUKYN MOLUHOCT, LIBETOMEPEOAYMU, CBETOBOW MOTOK, TEMIMEPATYPA,
w LM
RA K
50 OWTA.001.007.30.07
7 >90 525 3000
— @ WTA.001.607.30.07
276
50 OWTA.001.007.3012
12 »90 900 3000
@ WTA.001.607.30.12
2113
OWTA.001.007.3018
56 18 »90 1350 3000
@ WTA.001.607.3018
2135

WERTMARK TECHNICAL 2024-2025 =4







TOY€4YHO€E OCBEUWEHUNE ALTAIR

ALTAIR 2

S

| LED I |PH/1ASE| |/“|>|
120

WHAOEKC y LIBETOBAS!
APTUKYN Mo""";voc'rb’ LIBETOMEPEQAYM, CBETOB‘ES noTok, TEMIEPATYPA,
RA K
70 O WTA.002.007.V0.07
7 »90 630 3000/ 4000 / 5500
@ WTA.002.607.V0.07
@75
75 O WTA.002.007.V012
12 »90 1080 3000/ 4000 / 5500
@ WTA.002.607.V012
2113
85 O WTA.002.007.V0.18
18 »90 1620 3000/ 4000 /5500
@ WTA.002.607.V018
2157

WERTMARK TECHNICAL 2024-2025
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TOY€4YHO€E OCBEUWEHUNE

ALTAIR

ALTAIR 6

(O ) (=) =)

e |

./

20°

24

MHAOEKC . LIBETOBAS
APTUKYN Mom"JVOCTb’ LIBETOMEPEAYM, CBETOBSS noTok, TEMIEPATYPA,
RA K
OWTA.006.007.30.07
@WTA.006.067.30.07 7 95 630 3000
55 @ WTA.006.667.30.07
O WTA.006.007.40.07
270 @ WTA.006.067.40.07 7 95 630 4000
@ WTA.006.667.40.07
OWTA.006.007.3012
@WTA.006.067.3012 12 95 1080 3000
@ WTA.006.667.3012
OWTA.006.007.4012
295 @WTA.006.067.4012 12 95 1080 4000
@ WTA.006.667.4012

WERTMARK TECHNICAL 2024-2025
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TOY€4YHO€E OCBEUWEHUNE ALTAIR

ALTAIR 8

O (=)
(=) [£)

WHOEKC . LIBETOBAS
APTUKYN MOLLIHOCT®, LBETOMEPEQAuM, | CBETOBOMMOTOK, TEMIMEPATYPA,
w LM
RA K
OWTA.008.007.30.05
— 5 »90 425 3000
= @ \WTA.008.607.30.05
260
80 - OWTA.008.007.30.07 , o0 sos 2000
>
N @ WTA.008.607.30.07
>
@75
90 O WTA.008.007.30.12
12 »90 1020 3000
"\ @ WTA.008.607.3012
@85

WERTMARK TECHNICAL 2024-2025
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TOYEYHOE OCBEWEHUE
BELLATRIX

*

Bennatpukc (TamMma OpwuoHa, naT. Bellatrix) 6eno-rony6ou ruraHT,
TpeTbs MO APKOCTM 3Be3Ma B co3Be3aum OproHa, ofHa U3 CaMblX SPKUX
3BE3[ HOYHOro HeboCBOoAa.

Bellatrix c NaTUHCKOro A3blKa MOXHO nepeBecTu Kak
©KEHLUMHa -BOUTENbHULLEY, «aMa3oHKa». Apabckoe xe HavMeHoBaHue
Al Najed — «3aBoeBatenby, «no6eamTenby.

NcTopuyeckn Tak CRAOXWMNOCbH, 4YTO 3Ta 3Be3fa MCnosb3oBanachb
acTpPOHOMaMK Kak CTaHOapT Npwu onpeneneHun NepeMeHHoM SpKOCTH
apyrux 3s€3a. OnHako, No3aHee 66110 YCTaHOBNEHO, YTO APKOCTb CaMOro
BennaTpvkca He NoCTOSHHaA.




TOY€4YHO€E OCBEUWEHUNE BELLATRIX

BELLATRIX |

O (=)
(=) [£)

WHAEKC - LIBETOBASA
APTUKYN MOLIHOCT®, LIBETOMNEPEAAYMN, CBETOBOMTIOTOK, TEMMEPATYPA,
w LM
RA K
35
u
I
/@ OWTB.001.007.30.36 36 92 3300 3000
% @WTB.001.067.30.36 36 92 3300 3000
@]
0@ @ WTB.001.667.30.36 36 92 3300 3000

WERTMARK TECHNICAL 2024-2025
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TOY€4YHO€E OCBEUWEHUNE BELLATRIX

BELLATRIX 2

O (=)
[=0) ol (2]

aa
=

WHAOEKC - LIBETOBASA
APTUKYN MOI.I.I,I‘-’I\?CTI:, LIBETOMNEPEOAYH, CBETOB(::: MoTOK, TEMMEPATYPA,
RA K
OWTB.002.007.30.24
° 24 92 2160 3000
200 WTB.002.667.30.24
35
150  —
/g»\
OWTB.002.007.30.36
36 92 3200 3000
365 @ WTB.002.667.30.36

WERTMARK TECHNICAL 2024-2025 107




TOYEYHOE OCBEWEHUE
CAPELLA

<+

*

Kanenna (Anbda BosHudyero, nat. Capella) XenTbii r1raHT, camas
fipkas 3Be3ga B cO3Be34mu Bo3Hmyero, wecTtasd no ApKocTy 3Be3fa Ha
* HebOCKNOHE M TPETbS MO APKOCTH Ha Hebe CeBEPHOro NonyLapus.

+
<+

HassaHne Capella B nepeBoge C naTblHXM O3HA4YaeT «KO304Kay,

++ MOCKOSbKY B APEBHErpeyeckon mmdonoruy 3sesga CMMBOMM3MPOBana
Ko3y Amandeto, Bckopmuslyto 3eBca. B pucyHke co3se3aus Kanenna
pacnonoxeHa Ha nneye Bo3Huuero.

4
AL

‘* C acTpoHoMuyeckon Touku 3peHud Kanenna mHTepecHa TeM, YTO 3TO
CneKkTpanbHO-ABOVHadA 3Be34a.




TOY€4YHO€E OCBEUWEHUNE CAPELLA

CAPelLLA |
5 ) o) (2

OWTC.001.000

® WTC.001.600 ‘ I

CAPELLA 2
soEz=

OWTC.002.000
@WTC.002.060
@ WTC.002.660

->

76
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TOY€4YHO€E OCBEUWEHUNE CAPELLA

CAPELLA 20
E—I—] [23ov] [IPQO] [Gum] [PHLSE] &—*

OWTC.020.060
@ WTC.020.660

CAPELLA 2l
EI] [23ov] [IPQO] [GU10] [PHLSE] &_*

85
0 WTC.021.060
® WTC.021660 |

: 85

CAPELLA EE

30
[—E—][zsov IP20 U10 PHASE o

OWTC.022.060
@ WTC.022.660

& &
~-

WERTMARK TECHNICAL 2024-2025 1]
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TOYEYHOE OCBEWEHME
DORSUM

% HopcyM (Teta Kosepora, nat. Dorsum) 6enasa 3Be3aa rnaBHOM
nocrnefoBaTenbHOCTU.

B nepesome ¢ natbiHM Dorsum o3HavaeT «CrnuHa». OTO Ha3BaHwe
OBbSAICHAETCH TEM, UTO Ha PUCYHKE CO3BE3aNSA 3BE3/1a HaX0AUTCS Ha CrnHe
Kozepora.

[opcyM nerko BUAVMa HEBOOPYXEHHbBIM ra3oM 6iarofaps CBOEN ApKOCTMU.
Ee nyJywe Bcero Ha6nwogaTb B NETHME U OCEHHUE MECSLbl B CEBEPHOM
nonyLapummu.




TOY€4YHO€E OCBEUWEHUNE DORSUM

DORSUM I

5

&)
60°

=)

WHAEKC . LIBETOBASA
APTUKYN MOLUHOCTB, LIBETOMNEPEQAYMN, CBETOBOWMOTOK, TEMIMEPATYPA,
w LM
RA K
VRN
@83 16575 )
OWTD.001.000.V0.07
7 »90 630 2700 /3000 /4000 /
@ WTD.001.600.V0.07 5500 /6000
A
1 50
) A
77N
g‘l 00 (85-90)
OWTD.001.000.V012
12 »90 1080 2700/3000/ 4000/
@ WTD.001.600.V012 5500/ 6000
OWTD.001.000.V0.18
18 »90 1620 2700 /3000 /4000 /
@ WTD.001.600.V0.18 5500/ 6000

WERTMARK TECHNICAL 2024-2025
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TOY€4YHO€E OCBEUWEHUNE DORSUM

DORSUM 2

5
B=lE

WHAOEKC . LIBETOBAA
APTUKYN MOLUHOCTD, LIBETOMNEPEAAYMN, CBETOBOWMOTOK, TEMMEPATYPA,
w LM
RA K
77N
260 | 55 /l
OWTD.002.000.V0.05
5 >98 400 3000 /4000 /6000
@® WTD.002.600.V0.05
A
137
Yy
OWTD.002.000.V0.07
7 >98 560 3000/ 4000/6000
@® WTD.002.600.V0.07
A
L 45
Yy
VAR
280 I\ 75 /l
OWTD.002.000.V012
12 >98 960 3000 /4000 /6000
@ WTD.002.600.V0.12
A
' 45
Yy

WERTMARK TECHNICAL 2024-2025 s







DORSUM 6

5

(=) ()

TOY€4YHO€E OCBEUWEHUNE DORSUM

WHAOEKC . LIBETOBASA
APTUKYN MOILHOCTD, LIBETOMNEPEOAYW, CBETOBOWMOTOK, TEMMEPATYPA,
w LM
RA K
OWTD.006.000.30.07
7 >90 630 3000
@ WTD.006.060.30.07
OWTD.006.000.3010
10 >90 900 3000
@ WTD.006.060.30.10
VARRN
%135 - l 120/!
O WTD.006.000.30.15
15 >90 1350 3000

A
57

@ WTD.006.060.30.15

WERTMARK TECHNICAL 2024-2025
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TOY€4YHO€E OCBEUWEHUNE DORSUM

DORSUM 7

5 (=)
B=E

WHAEKC - LIBETOBASA
APTUKYN MOLI.I.I-VI\:)CTb, LIBETOMNEPEOAYMN, CBETOB(E':I noToK, TEMMEPATYPA,
RA K
OWTD.007.000.30.07
7 95 630 3000
@ WTD.007.060.30.07
O WTD.007.000.40.07
7 95 630 4000
@WTD.007.060.40.07
OWTD.007.000.30.10
10 95 900 3000
A @WTD.007.060.30.10
' 55
y -
OWTD.007.000.40.10
10 95 900 4000
@WTD.007.060.40.10

WERTMARK TECHNICAL 2024-2025







TOY€4YHO€E OCBEUWEHUNE DORSUM

DORSUM 8

5
B=E

)\

WHOEKC . LIBETOBASA
APTUKYN MOLUHOCT®, LIBETOMNEPEOAYMU, CBETOBOM NOTOK, TEMIMEPATYPA,
w LM
RA K
OWTD.008.000.30.07
7 95 630 3000
282 @® WTD.008.660.30.07
OWTD.008.000.40.07
A 7 95 630 4000
i 32 @ WTD.008.660.40.07
vy
OWTD.008.000.30.12
12 95 1080 3000
@® WTD.008.660.30.12
O WTD.008.000.40.12
12 95 1080 4000

@ WTD.008.660.40.12

WERTMARK TECHNICAL 2024-2025
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TOY€4YHO€E OCBEUWEHUNE DORSUM

DORSUM 20

)
B=lE

WHAOEKC . LIBETOBASA
APTUKYN MOLI.lI-\:vOCTb, LIBETOMNEPEQAYM, CBETOB&I: noTok, TEMMEPATYPA,
RA K
VARRN

285 175 )

OWTD.020.000.30.10
@WTD.020.060.30.10 10 >98 800 3000
@ WTD.020.660.30.10

OWTD.020.000.30.15
@WTD.020.060.30.15 15 >98 1200 3000
@® WTD.020.660.30.15
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TOY€4YHO€E OCBEUWEHUNE DORSUM

DORSUM Z2I

5 )
B=E

WHOEKC . LIBETOBASA
APTUKYN MOLLHOCT®, LIBETOMEPEOAYMN, CBETOBOM NOTOK, TEMMEPATYPA,
w RA LM K

OWTD.021.000.30.10
@WTD.021.060.30.10 10 >98 800 3000
@ WTD.021.660.30.10

O WTD.021.000.30.20
@WTD.021.060.30.20 20 >98 1600 3000
@ WTD.021.660.30.20

O WTD.021.000.30.30
@WTD.021.060.30.30 30 >98 2400 3000
@ WTD.021.660.30.30
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TOY€4YHO€E OCBEUWEHUNE

DORSUM

DORSUM 30 / DORSUM 3lI

5

=)

&

24

WHOEKC 5 LIBETOBAS
APTUKYN MOLLHOCTD, uBETONEPEQAuM, | CBETOBOVMOTOK, | e pATYPA,
w LM
RA K
@WTD.030.067.30.10 10 »90 900 3000
{80-80)
\_v
90 | @wrpos3i067.3010 10 »90 900 3000
r—"
1155.80 |
170 L—g
oo | @VT0051087:3020 20 »90 1800 3000

A
92

WERTMARK TECHNICAL 2024-2025
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DORSUM 36

)

(=) e ()

TOY€4YHO€E OCBEUWEHUNE DORSUM

APTUKYN MOLLHOCTDb, WHOEKC CBETOBOW MOTOK, LIBETOBASA
w LUBETOMEPEAAYU, RA LM TEMMEPATYPA, K
77N
292 |\75—85/l
OWTD.036.007.30.07
7 >90 595 3000
@ WTD.036.667.30.07
A
' 68
A
r=n"
175 el
OWTD.036.007.30.14
14 >90 1190 3000

2

@® WTD.036.667.3014

WERTMARK TECHNICAL 2024-2025

129




RN —

|
£

TIRRIRNERNN

A

T |

i

__ *
|

*

i

L. — 17
=~ s Vi
== :




TOY€4YHO€E OCBEUWEHUNE DORSUM

DORSUM 60

5

WHAOEKC .
APTUKYN MOLLHOCTb, LIBETOMEPEAUM, CBETOBOM MOTOK, LIBETOBASA TEMIMEPATYPA,
w LM K
RA
O WTD.060.000.40.45 45 >80 4050 4000

WERTMARK TECHNICAL 2024-2025
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TOYeYHOE OCBeWEHUNE

STECKEN @200

WAr |
BbIBEPUTE LUWTIMHLP (PA3MEP, LIBET)

WHAOEKC . LIBETOBASA
APTUKYN MOLLHOCT®, LIBETOMNEPEOAYM, CBETOBOMOTOK, TEMIMEPATYPA,
w RA LM K

O WEB01.01.007
90 @ \WE801.01.027 7 >80 520 4000
® WEB01.01.607
268

O WEB02.01.007
139 @ \WE802.01.027 12 >80 740 4000
@ WEB02.01.607
268

O WE803.01.007
289 @ WES03.01.027 15 >80 1050 4000
@ WES03.01.607
268

WAr 2
BbIBEPUTE LIBET BCTABKW-KOJTbLIA (OBA3ATENBHBIM ONEMEHT KOHCTPYKLMW)

e, - O

O WEB03.RG.000 @ WEB03.RG.020 WEB803.RG.200 WEB803.RG.400 ® WEB03.RG.600

WAr 3
BbIBEPUTE OCHOBAHVIE (HEOBA3ATENbHbBIV QMEMEHT KOHCTPYKLIAN)

75 85 1000

@70 @70 270
I7 O WEB10.CB.000 [7 O WE810.DB.000 O WEB810.PB.000
@® WES810.CB.020 E @ WES810.DB.020 @ WES810.PB.020



TOY€4YHO€E OCBEUWEHUNE STECKEN

KOMBUHUPYWTE, COMUTANTE, N NOABEPUTE UAEANBLHLIA BAPUAHT
N3 315 KOMBEMHAUNN

9
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TOYeYHOE OCBeWEHUNE

STECKEN 2 200

WAr I
BbIBEPUTE LINJTNHLP (UBET)

WHAEKC . LIBETOBAS
APTUKYN MON'JVOCT"’ LIBETOMEPELAYMN, CBETOBSS norok, TEMIMEPATYPA,
RA K
O WE804.01.007
100 @ WEB04.01.027 10 >80 640 4000
| @ WE804.01.607
79
WAr 2

BbIBEPUTE LIBET BCTABKW-KOJTbLIA (OBA3ATENBHBIV SMEMEHT KOHCTPYKLIMW)

264 @ T 264 264
N
O WEB804.RG.000 @ WES804.RG.020 WEB04.RG.200 WEB04.RG.400 @® WE804.RG.600
WAr 3

BbIBEPUTE OCHOBAHWE (HEOBA3ATENBHBIA QMEMEHT KOHCTPYKLIAM)

85 W, 1000

@70 @70 @70

4 OWES10.CB.000 [7 O WES10.DB.000 O WE810.PB.000
@ WES10.CB.020 E @ WES10.DB.020 @ WES10.PB.020



TOY€4YHO€E OCBEUWEHUNE STECKEN 2

£

1.»..“4 - »

D 0 °
= 0 °

KOMBUHUPYWUTE, COMUTANTE, U NOABEPUTE UAEANBbHLIA BAPUAHT
M3 105 KOMBUHAUUI

. o -I
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HABUTAUWNA NO

APTUKYMNAM

STECKEN, STECKEN 2 WTA.006.667.40.07 101
WEB801.01.007 132 WTA.006.667.40.12 101
WEB01.01.027 132 WTA.008.007.30.05 103
WEB01.01.607 132 WTA.008.007.30.07 103
WEB802.01.007 132 WTA.008.007.30.12 103
WEB02.01.027 132 WTA.008.607.30.05 103
WEB02.01.607 132 WTA.008.607.30.07 103
WEB03.01.007 132 WTA.008.607.30.12 103
WEB03.01.027 132
WEB03.01.607 132 BELLATRIX
WEB03.RG.000 132 WTB.001.007.30.36 105
WEB03.RG.020 132 WTB.001.067.30.36 105
WEB03.RG.200 132 WTB.001.667.30.36 105
WEB03.RG.400 132 WTB.002.007.30.24 107
WEB03.RG.600 132 WTB.002.007.30.36 107
WEB804.01.007 134 WTB.002.667.30.24 107
WEB04.01.027 134 WTB.002.667.30.36 107
WEB04.01.607 134
WEB04.RG.000 134 CAPELLA
WEB04.RG.020 134 WTC.001.000 109
WEB04.RG.200 134 WTC.001.600 109
WEB04.RG.400 134 WTC.002.000 109
WEB04.RG.600 134 WTC.002.060 109
WEB810.CB.000 132,134 WTC.002.660 109
WEB810.CB.020 132, 134 WTC.020.060 11
WEB810.DB.000 132, 134 WTC.020.660 11
WEB810.DB.020 132,134 WTC.021.060 11
WES810.PB.000 132, 134 WTC.021.660 11
WEB810.PB.020 132, 134 WTC.022.060 11
WTC.022.660 M
ALTAIR
WTA.001.007.30.07 97 DORSUM
WTA.001.007.30.12 97 WTD.001.000.V0.07 13
WTA.001.007.30.18 97 WTD.001.000.V0.12 13
WTA.001.607.30.07 97 WTD.001.000.V0.18 13
WTA.001.607.30.12 97 WTD.001.600.V0.07 13
WTA.001.607.30.18 97 WTD.001.600.V0.12 13
WTA.002.007.V0.07 99 WTD.001.600.V0.18 13
WTA.002.007.V0.12 99 WTD.002.000.V0.05 15
WTA.002.007.V0.18 99 WTD.002.000.V0.07 15
WTA.002.607.V0.07 99 WTD.002.000.V0.12 15
WTA.002.607.V0.12 99 WTD.002.600.V0.05 15
WTA.002.607.V0.18 99 WTD.002.600.V0.07 15
WTA.006.007.30.07 101 WTD.002.600.V0.12 15
WTA.006.007.30.12 1071 WTD.006.000.30.07 n7
WTA.006.007.40.07 101 WTD.006.000.30.10 n7
WTA.006.007.40.12 101 WTD.006.000.30.15 n7
WTA.006.067.30.07 101 WTD.006.060.30.07 n7
WTA.006.067.30.12 101 WTD.006.060.30.10 n7
WTA.006.067.40.07 101 WTD.006.060.30.15 n7
WTA.006.067.40.12 101 WTD.007.000.30.07 19
WTA.006.667.30.07 101 WTD.007.000.30.10 119
WTA.006.667.30.12 1071 WTD.007.000.40.07 19




WTD.007.000.40.10 119
WTD.007.060.30.07 19
WTD.007.060.30.10 119
WTD.007.060.40.07 119
WTD.007.060.40.10 19
WTD.008.000.30.07 121
WTD.008.000.30.12 121
WTD.008.000.40.07 121
WTD.008.000.40.12 121
WTD.008.660.30.07 121
WTD.008.660.30.12 121
WTD.008.660.40.07 121
WTD.008.660.40.12 121
WTD.020.000.30.10 123
WTD.020.000.30.15 123
WTD.020.060.30.10 123
WTD.020.060.30.15 123
WTD.020.660.30.10 123
WTD.020.660.30.15 123
WTD.021.000.30.10 125
WTD.021.000.30.20 125
WTD.021.000.30.30 125
WTD.021.060.30.10 125
WTD.021.060.30.20 125
WTD.021.060.30.30 125
WTD.021.660.30.10 125
WTD.021.660.30.20 125
WTD.021.660.30.30 125
WTD.030.067.30.10 127
WTD.031.067.30.10 127
WTD.031.067.30.20 127
WTD.036.007.30.07 129
WTD.036.007.30.14 129
WTD.036.667.30.07 129
WTD.036.667.30.14 129
WTD.060.000.40.45 131
ENIF

WTE.|I5.001 26
WTE.I5.002 26
WTE.I5.003 26
WTE.I5.601 26
WTE.I5.602 26
WTE.I5.603 26
WTE.L5.00.C10 26
WTE.L5.00.110 26
WTE.L5.00.J00 26
WTE.L5.00.L10 26
WTE.L5.00.0P0 26
WTE.L5.00.T10 26
WTE.L5.00.X10 26
WTE.L5.60.C10 26
WTE.L5.60.110 26
WTE.L5.60.J00 26
WTE.L5.60.L10 26
WTE.L5.60.0P0 26
WTE.L5.60.T10 26
WTE.L5.60.X10 26
WTE.O010.007 29
WTE.O010.607 29
WTE.O11.007 29
WTE.O11.607 29
WTE.012.007 29
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WTE.O12.607 29
WTE.O13.007 31
WTE.O13.607 31
WTE.020.007 31
WTE.020.607 31
WTE.021.007 31
WTE.021.607 31
FAWARIS

WTF.15.001 34
WTF.15.002 34
WTF.15.003 34
WTF.15.601 34
WTF.15.602 34
WTF.15.603 34
WTF.L5.00.C10 34
WTF.L5.00.110 34
WTF.L5.00.L10 34
WTF.L5.00.0P0 34
WTF.L5.00.T10 34
WTF.L5.00.X10 34
WTF.L5.60.C10 34
WTF.L5.60.110 34
WTF.L5.60.L10 34
WTF.L5.60.0P0 34
WTF.L5.60.T10 34
WTF.L5.60.X10 34
WTF.010.007 37
WTF.010.607 37
WTF.O11.007 37
WTF.O11.607 37
WTF.013.007 37
WTF.013.607 37
GUDJA

WTG.10.601 40
WTG.10.602 40
WTG.10.603 40
WTG.15.601 42
WTG.15.602 42
WTG.15.603 42
WTG.LO.00.E0O 40
WTG.L0.60.1PO 40, 42
WTG.L0.60.L00 40
WTG.LO.60.LPO 40, 42
WTG.L0.60.000 40
WTG.L0.60.0P0 40, 42
WTG.L0.60.T0O0 40
WTG.L0.60.TPO 40, 42
WTG.L0.60.Y00 40
WTG.L5.00.EQ0 42
WTG.L5.00.J00 42
WTG.L5.60.L00 42
WTG.L5.60.000 42
WTG.L5.60.T00 42
WTG.L5.60.Y00 42
WTG.010.607.30.07 45
WTG.010.607.30.12 45
WTG.010.607.30.18 45
WTG.010.607.30.24 45
WTG.010.607.40.07 45
WTG.010.607.40.12 45
WTG.010.607.40.18 45
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WTG.010.607.40.24 45
WTG.011.606.30.10 47
WTG.011.606.40.10 47
WTG.020.607.30.06 49
WTG.020.607.30.12 49
WTG.020.607.30.18 49
WTG.020.607.40.06 49
WTG.020.607.40.12 49
WTG.020.607.40.18 49
WTG.022.607.30.06 51
WTG.022.607.30.12 51
WTG.022.607.40.06 51
WTG.022.607.40.12 51
WTG.024.600.30.06 53
WTG.024.600.30.12 o8
WTG.024.600.30.18 o8
WTG.024.600.30.24 58
WTG.024.600.40.06 53
WTG.024.600.40.12 53
WTG.024.600.40.18 o8
WTG.024.600.40.24 B3
WTG.028.600.30.10 85
WTG.028.600.30.15 55
WTG.028.600.30.20 58
WTG.028.600.30.30 59
WTG.028.600.40.10 58
WTG.028.600.40.15 55
WTG.028.600.40.20 85
WTG.028.600.40.30 59
WTG.P1.600.100 40, 42
WTG.P1.600.200 40, 42
HADAR

WTH.15.001 58
WTH.15.002 58
WTH.I15.601 58
WTH.15.602 58
WTH.L5.00.A10 75
WTH.L5.00.A1 75
WTH.L5.00.C10 58
WTH.L5.00.110 58
WTH.L5.00.L10 58
WTH.L5.00.LT1 58
WTH.L5.00.L13 58
WTH.L5.00.000 58
WTH.L5.00.0P0 58
WTH.L5.00.T10 58
WTH.L5.00.X10 58
WTH.L5.00.Y10 58
WTH.L5.60.A10 75
WTH.L5.60.A11 75
WTH.L5.60.C10 58
WTH.L5.60.110 58
WTH.L5.60.L10 58
WTH.L5.60.L1 58
WTH.L5.60.L13 58
WTH.L5.60.000 58
WTH.L5.60.0P0 58
WTH.L5.60.T10 58
WTH.L5.60.X10 58
WTH.L5.60.Y10 58
WTH.010.007.30.05 61
WTH.010.007.30.07 61

WTH.010.007.30.12 61
WTH.010.007.40.05 61
WTH.010.007.40.07 61
WTH.010.007.40.12 61
WTH.010.607.30.05 61
WTH.010.607.30.07 61
WTH.010.607.30.12 61
WTH.010.607.40.05 61
WTH.010.607.40.07 61
WTH.010.607.40.12 61
WTH.011.006.30.07 63
WTH.011.006.30.15 63
WTH.011.006.40.07 63
WTH.011.006.40.15 63
WTH.011.606.30.07 63
WTH.011.606.30.15 63
WTH.011.606.40.07 63
WTH.011.606.40.15 63
WTH.012.003.30.08 65
WTH.012.003.40.08 65
WTH.012.603.30.08 65
WTH.012.603.40.08 65
WTH.013.007.30.12 65
WTH.013.007.40.12 65
WTH.013.607.30.12 65
WTH.013.607.40.12 65
WTH.014.007.30.09 65
WTH.014.007.40.09 65
WTH.014.607.30.09 65
WTH.O14.607.40.09 65
WTH.018.007.30.06 67
WTH.018.007.30.12 67
WTH.018.007.40.06 67
WTH.018.007.40.12 67
WTH.018.607.30.06 67
WTH.018.607.30.12 67
WTH.018.607.40.06 67
WTH.018.607.40.12 67
WTH.020.007.30.06 69
WTH.020.007.30.12 69
WTH.020.007.30.18 69
WTH.020.007.40.06 69
WTH.020.007.40.12 69
WTH.020.007.40.18 69
WTH.020.607.30.06 69
WTH.020.607.30.12 69
WTH.020.607.30.18 69
WTH.020.607.40.06 69
WTH.020.607.40.12 69
WTH.020.607.40.18 69
WTH.021.007.30.06 71
WTH.021.007.30.12 71
WTH.021.007.30.18 71
WTH.021.007.40.06 71
WTH.021.007.40.12 71
WTH.021.007.40.18 71
WTH.021.607.30.06 71
WTH.021.607.30.12 71
WTH.021.607.30.18 71
WTH.021.607.40.06 71
WTH.021.607.40.12 71
WTH.021.607.40.18 71
WTH.022.007.30.06 73




WTH.022.007.30.12 73
WTH.022.007.30.18 73
WTH.022.007.40.06 73
WTH.022.007.40.12 73
WTH.022.007.40.18 73
WTH.022.607.30.06 73
WTH.022.607.30.12 73
WTH.022.607.30.18 73
WTH.022.607.40.06 73
WTH.022.607.40.12 73
WTH.022.607.40.18 73
WTH.030.606.30.18 77
WTH.030.606.30.36 77
WTH.030.606.40.18 77
WTH.030.606.40.36 77
WTH.P1.000.100 58
WTH.P1.000.200 58
WTH.P1.600.100 58
WTH.P1.600.200 58
LESATH

WTL.10.601 80
WTL.10.602 80
WTL.15.601 80
WTL.15.602 80
WTL.LO.00.EQQ 80
WTL.LO.60.LO0 80
WTL.LO.60.LPO 80
WTL.LO.60.LP1 80
WTL.L0.60.000 80
WTL.L0.60.0P0O 80
WTL.LO.60.0P1 80
WTL.L0.60.Y0Q 80
WTL.L5.00.E00 80
WTL.L5.60.L00 80
WTL.L5.60.Y00 80
WTL.010.007.30.03 83
WTL.010.007.30.05 83
WTL.010.007.30.09 83
WTL.010.007.40.03 83
WTL.010.007.40.05 83
WTL.010.007.40.09 83
WTL.010.507.30.03 83
WTL.010.507.30.05 83
WTL.010.507.30.09 83
WTL.010.507.40.03 83
WTL.010.507.40.05 83
WTL.010.507.40.09 83
WTL.010.607.30.03 83
WTL.010.607.30.05 83
WTL.010.607.30.09 83
WTL.010.607.40.03 83
WTL.010.607.40.05 83
WTL.010.607.40.09 83
WTL.013.007.30.05 85
WTL.013.007.40.05 85
WTL.013.507.30.05 85
WTL.013.507.40.05 85
WTL.013.607.30.05 85
WTL.013.607.40.05 85
WTL.014.607.30.12 87
WTL.014.607.30.18 87
WTL.O14.607.40.12 87
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WTL.014.607.40.18 87
WTL.015.606.30.03 89
WTL.015.606.40.03 89
WTL.016.606.30.05 89
WTL.016.606.40.05 89
WTL.017.606.30.03 89
WTL.017.606.40.03 89
WTL.020.607.30.06 91
WTL.020.607.30.12 91
WTL.020.607.30.18 91
WTL.020.607.30.24 91
WTL.020.607.40.06 91
WTL.020.607.40.12 91
WTL.020.607.40.18 91
WTL.020.607.40.24 91
WTL.027.607.30.08 93
WTL.027.607.30.12 93
WTL.027.607.30.16 93
WTL.027.607.40.08 93
WTL.027.607.40.12 93
WTL.027.607.40.16 93
WTL.028.600.30.05 95
WTL.028.600.30.10 95
WTL.028.600.30.15 95
WTL.028.600.40.05 95
WTL.028.600.40.10 95
WTL.028.600.40.15 95
WTL.P0.600.060 80
WTL.P0.600.100 80
WTL.P0.600.200 80
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