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1. BBEAEHUE

B Hactosilee BpemA akTyanbHa 3a3faua YNpPaBfeHWA MPOTAXEHHLIMU CUCTEMAaMK
HapyXHOro W BHYTPEHHEro OCBEWEHUSA, NOCTPOEHHEIMU Ha 6a3e CBEeTOANOOHBIX OCBETUTENbHBIX
npuBopos.

CeeToauoaHble CBETUNBHIUKYM 06NaAa0T MHOXECTEOM NPeMMyLIecTa: aHeproscthdiekThe-
HOCTb, 1, CNEAOBATENEHO, IKOHOMUYHOCTL U 3KOMOMMYHOCTL, ANUTENLHOCTE CNyX6kl, NpocToTa
ynpasneHua APKOCTHI0 OCBELIEHNA NYTEM AUMMUPOBAHNA, NIENKOCTb W YAaPONPOYHOCTb.

MpoaHanuanposae cywiecTaylolme TEXHAYECKUE peleHnAa B obnacTw aBToMaTH3aumm
oceewenun [7-10], moxHo caenate BLIBOA, YTO GONBWWHCTBO CUCTEM ynpasneHus Tpebyior
NPOKNAAKU AONOAHUTENBHBIX FIMHWA YMPaBMeHWA UNU UCNOMbL3YIOT LNA Nepeaadn KoMaHf
ynpaBneHWuA CeTh NUTaHYA.

MepBble cUCTEMBI AOPOXE U CrOXHEE B 06CNYXMBaHUM, 0COBEHHO NPU MCNOML30BaHWN
HapyXHOro OCBELIEHNA CO_CBETWUNbHMKAMI, PACMONOXeHHLIMU. Ha BOoMNbLUICM PacCTOSHUW. Bpyr
oT ppyra.

Bropeie No3sonAlT UCNONL30BATE UMEIOLWMNECA NPONOXEHHBLIE TIMHUM, HO BHOCAT B Hee
NOMEXY, HYTO BNVAET HA NOMEX03allULEeHHOCTE 0bopyaoBaHmnA. Takxe Takue cUCTeMEl Camu
MOryT CTpaaaTte OT NOMEX, BHOCUMLIX MOLWHEIM 060pyAcBaHUEM, UMNYIECHLIMU UCTOYHUKaMM
NUTaHUA UNK BLICOKOYACTOTHLIMU YCTPONCTBaMM.

Ana ynpaeneHna cBeTUNLHWKaMW NPEANOXEHO WKCMONbL30BaTh MOAUMUUMPOBAHHYIO
Hu3ko4acToTHyto PLC-texHonoruo (Power Line Communication), u3BaeneHHyio oT nepeumc-
neHHbIX HepocTaTkos [11]. B aaHHoi TexHonorum mHopmaumua nepegaercs No camoil NMHUK
aneKTpocHabXeHWA Ha yacToTe ceTesoro HanpsxeHus. Boibpad cnocob koauposanus nepesa-
BAEMbIX [i@HHbIX KONMUYECTBOM MONYBONH CETEBOFO HaMPAXEHWA, NPOLIeAWUX MEXAY ABYMS
MapkepaMu. C Uenbio MUHVMW3AUWA BUAHWA NepeaaBaeMbIX NOCLINOK Ha hopMy CeTeBoro
HanpaXeHus NPeAnoXeHo B Ka4yecTBe MapKepoB WCMOMb30BaTb NONYBONHLI CETEBOro Hanps-
XEHUA, yMeHbLUEHHbIE NO aMnnuTyAe. [daHHeli cnocob anpobrposaH B NabopaTopHbLIX yenoaw-
AX € MCNONb30BaHWEM CTaHAAPTHOIO AUMMUPYEMOro 6noka nutanua UMC50-350TY.

B pa6ore [11] npBeneHa cTpykTypHan cxema aBTOMaTM3MpOBaHHOI CUCTEMBI OCBeLLE-
HWUA C Nepeaaqen KOMaHg, Mo CeTH 3NEKTPOCHAGXEHNs, 3 TakKe NPeanoxXeHsl BapUaHTel NMPUH-
uMnuanbHLIX CXEM CUNOBBLIX KOMMYTETOPOB MePEMEHHOrO HANPAXEHNN, NpeaHasHaYeHHLIe AnNa
(hOPMMPOBAHUA MHOPMALIMOHHBLIX NOCLINOK OT KOHTPONNEpPa OCBELIEHUA MWKPOKOHTpOMnep-
HbIM AEMOAYNATOPaM AaHHbIX, PACNONOXEHHBIM B8 KaX40M OCBETUTENLHOM npubope.

LleHTpanbHLIM 38eHOM CUCTEMbI OCBELIEHWUA ABMAETCA MMEHHO KOHTPONNED OCBELEHUS,
KOTOpBIN YNPaBNAET BCEMM OCBETUTENbHEIMW NpUGopamMn NOCPeACTBOM CUNOBOrO KOMMYTaTO-
pa, BUAOU3MEHAIOWEro (OpMY CETEBOr0 HaNPAXEHUA,

PaspabatbiBaemMblii KOHTPONNEP OCBELIEHNS UMEET CneayioLme hyHKLUK:



1) ynpaBneHue oTAeNsHLIMIM UM BCEMU CBETUMBHUKAMU CUCTEMBI OCBELLEHWS C NOMO-
Wb MOAUULMPOBaHHON HW3Ko4acToTHOW PLC-TexHoRormu;

2) ynpagneH1e BCceMn CBETUNBLHYKAMM MO aHaNoroBoMy BXOAY;

3) namepeHue 0CBeLEHHOCTU C NOMOLBI0 UMPOBOT0 AaTHMKa;

4) ypaneHHoe CuMTbIBaHWE AaThbl, BPEMEHU W OCBELWEHHOCTWU B FMEBHOE YCTPONCTBO
BEPXHEro YPOBHA (YNPaBnsAIoLLyIo CTaHUMIO) NO ero 3anpocy;,

) yAaneHHas 3an1ck AaThl W BpEMEHW B KOHTPONNEp OCBELLEeHNA u3 paboveil cTaHuwy:

6) obcnyxvBaHue U OTNaaKa KOHTPOMNEPA OCBELIEHMA C MOMOLLBID NEepPCoHANbHOMo
KOMMbIOTEPA.,

KoHTponnep oceelleHnn topmupyeT cneayiowme KoMaHab! YNpasneHus cBeTunbH1Ka-
Mmu:

1) KOMaHAa NOKaNLHOro yNpaBneHUs NO3BONSET BKMOYATL/OTKNIONaTL U AMMMWPOBATL
KaX bl CBETOANOAHLIN CBETUALHAK MHAUBUAYATBHO,

2} komanpaa rnobankHOro YNpaBneHWUs NO3BOMAET BKMIOHATL/OTKAIONETL U AMMMWUPOBATh
BCE CBETUAbHUKU OAHOBPEMEHHO.



2. OB30PHAA YACTb {(AUMMWPYEMbIA APAVBEP)

CoBpemeHHbIM HanpaBneHWeM BHYTPEHHErO WM HapyXHOTO OCBELLEHWA ABNAETCA MC-
nonb3oBaHWe CBeTOAMOAHEIX CBETUMLHWUKOB. KpoMe OCHOBHOTO Ha3HauYeHUA CBETOAWOAHLbIe
CBETUNbLHWUKW WIMPOKO UCMOMb3YHOTCA B Ka4yecTBe AONONHUTENbHOMo, 8 MHOrAa U OCHOBHOFO
OCBEeLEeHWUs NPW 3aKpbiToM cnocobe BeIpalMBaHUA PaCTEHUA.

MpuHUMNEI PaGoThl CBETOAMOAHBLIX NaMn OCHOBAHLI HA UANY4aTeNbHOW PeKoMBUHALMK
SNEKTPOHHO-ALIPOYHLIX Nap B p-n-nepexoae npy NPAMOM CMELLEHWUN U HA (DOTORIOMUHECLIEH-
L1 NIOMUHOCPOPOR AN1A NOMYYEHNA AOMONHUTENBHLIX CNEKTPaNbHLIX CocTaBnAloWmMX [1]. 3T
npoLecckl NPOTEKaT NpYU TEMNEpaType OKPYXaiolen cpeabl UM HEMHOTO MOBLILLEHHOM, YTO
obycnoenueaeT aHeprocGeperalowmii xapakTep Takux UCTOYHWKOR cBeTa. OfHaKo, HeCMOoTpH
Ha HU3Koe SHeproroTpebnexne, Bceraa octaeTcs BOCTPeGOBAHHON BO3MOXHOCTbL BHELUHEro
ynpasneHua CBETOBLIM NOTOKOM W COOTBETCTBEHHO NoTPebnaeMoi MOLLHOCTbIO,

YCTponcTBaMu. AN MSMEHEHURA 3MeKTPUHECKOR - MOWHOCTH. ABNAIOTCS NEKTPOHHbIE
YCTPOACTBA - AUMMEPLI. [IUMMEpbI, TaKXe KaK U ApailBepsl ANA CBETOAUOMHBIX NaMM, MMEIoT
OTNUHKUA OT OBbIYHLIX UCTOMHUKOR NUTaHWA W3-33 OCoBEeHHOCTEN BONLT-aMMNEPHBIX XapakTepu-
CTMK NOMYNpPOBOAHWUKOBLIX AUOA0B.

Ha oTKpLITOM 0AMHOYHOM CBETOAMOAE B 3aBUCKMOCTH OT MaTepuana (uBeTa CBeYEeHURA)
nanaeT, npumepHo ot 1,5 Ao 3 B. Tok Xe MOXEeT U3MEHATLCS B WHPOKMX Npeaenax, uanyyae-
Mb!A CBETOBOW NOTOK NMPOTNOPLMCHANEH TOKY.

CseToavoAk! BKNIOYAIOT NoOCneaoBaTentbHo, WTo6b YBENWuMTL CyMMapHOe nafeHve
HanpaxeHua Ha cBopke. MoaTomy cTabuUnU3uUpYIOT TOK Beeid cHopK CBETOAWOAOB, AN ITOr0
WUCMONB3YeTCA CTabUNU3UPOBaHHLIN UCTOYHUK TOKA - CBETOAMOAHLINA ApaiiBep.

Beinyckalotca nuHenHLIe U MMNYNbCHBIE ApaiiBepsl,

IHenHble ASIIEBL! M CO3AAIOT MEHLWE MOMEX, HO UMENT Gonblune NOTEepY MOLLHOCTH
n3-3a Harpesa.

KoathdhmumeHT nonesHoro AefcTBUA UMNYNLCHLIX APaiiBepOB MOXET AocTurath 95% w
eblwe,

B kayecTBe npumepa yHKUMOHANLHO 3BKOHYEHHOTO MMNYMBCHOMO AUMMUPYEMOTO
Apavieepa MOXHO npusecTn uagenue UMNC50-350TY komnanum APIOC (pmcyrok 1) [2). Opait-
BEp MMEET HOMWHanNbHLIA BbixoAHON Tok 0.0.35 A ¥ AWANa30H HOMUHANBHLIX BLIXOAHBIX
Hanpsxenun 50..140 B. MpeaycmoTpeHo ynpaeneHne AMMMWPOBaHEM C NomoLeo WM cur-
Hana v ¢ NOMOLLLI0 aHanorosoro curHana Hanpsaxenuem 0..10 B.
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Puc. 1 BHELWHWA BUO OPAWBEPA

B pokymeHTaummn k UMNCS50-350TY npusepeH BapuaHT NOZKMOYEHVS AMMMepa 1 3aBu-

CUMOCTE BLIXOAHOMO TOKa OT ckBaxHOCTU WM curHana (pucywok 2).
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Puc. 2 NORKNOYEHWE BJ17 ANMMAPOBAHUA C NOMOLLBIO WKUM Y TABMUUA
CKBAXHEWN



3. ONUCAHKE NPEANATAEMOIA CUCTEMbI YIIPABAEHUA

B panHoi pabote npeanaraetea cnepyowas cxema YNpaeneHwa HeCKONbKUMK cBe-
TUNBEHYKaMU,

MoaynsTop UsMeHseT HanpsxXeHWe ceTy, yMeHbLuas OAHY NOMYBOMHY HAaNPAXEHWA Ha
10% - 310 6yaeT mMapkep. Yncno HeMoAYNMPOBaHHLIX nonyBofH Mexay mapkepamu Byger no-
Ne3Ho# nHchopMauuei (Wucnom).

K cetn 6yaeT nopknioueHo HeCKONbKO MpUemHbIX YCTPOUCTB (AeMOayNATOPOB), CHUTLI-
BEIOWAX MapKepL! U HEMOAYNUPOBAKHLIE MOMYBOMHLI M YNPaBNAOWMX AUMMUPYEMEIMA Apaid-
BEpamMu CBETUNLHNKOB.

CoobiueHun GyayT KoAMpoOBaTLCA creayowmm obpasom: Byget orcbinaTbea Ase moay-
NUPOBaHHLIX NOMYBOMNHL! ANA ONpeaeneHa Hauana coobLLeHns.

3aTeM HECKOMbKO HEMOAYNUPOBAHHLIX MONYBOMH, Koavpylowux agpec Heobxoaumoro
npremMHuKa (NOPAAKOBLIA HOMEP OT Tpex Ao 128). Ecnm 6bina nocnaka ogHa unu ase Hemopy-
NNPOBaHHLIX AONYBOMHL, TO KOMaHAY BOCMPUHUMAIOT BCE NPUEMHUKU B CETH.

3atem NoCLINAETCA elle OAMH MapKep, U NOCHe Hero - HEMOoAYNUpPoBaHHbLIE NOMYBOMHEI
4ucnom ot opgHoi Ao 101, oBozHavawmm YCTaHaBNUBaeMyl0 MaKCUManbHYH APKOCTL B Npo-
LIEHTax (C BLINETOM eAVHULIL!).

Mpumep coobiieHnn npeacTasneH Ha pucyHie 3.
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4. PA3PAEOTHA CTPYKTYPHOM CXEMBI

CTpykTypHas cxema NpoeKTUPYeMon CUCTEMb! U NPUEMHONO YCTPOICTBa (nemopynnaTo-
pa) npefcraBneHa Ha pUcyHKe 4.
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Puc. 4 CTPYKTYPHAA CXEMA YCTPOWCTBA

MpremHoe ycTpoitcTBo noaknoyaeTen k cetn 220 B, NoAKNKYEHHOIN K nepepaTumKy,
N3MeHAIoLEeMY hopMy HaNpAXeHWA.

OcHoet+an YacTb paspabaTbiBaeMoro YCTPOMCTBA - MUKPOKOHTPOSINEP, M3MEPSAIOLLMIA
amnnuTyLy nonyeonH, CYATaoLLMIA KONUHECTBO 0ObINHBEIX NONMYBONH MEXAY ABYMA «MapKepa-
MUW» (MOZYNWPOBaHHLIMM NO aMNNUTYAES NONYBOMHAMK) 1 3aAaloLmMin ckBaxHocTs WM B 3aBu-
CMMOCTU OT NONYYEHHOTo YUCNa O6bIYHLIX NOMYBOSH.

W3mepeHmne HanpskeHUn NPOMCXOAUT B MOMEHT, KOrAa HanpsXeHue CeTeBoi nonyason-
Hbl MakcuMansHo. [ina atoro MK otcuuTsIBaeT YeTBepTh Nepuoaa OT NepPeceyeHna Hyns 1 13-
MepAET HaNPAXeHWA Yepes U3MEPUTENBHYID CXEMY.

Ansa 3T0ro ucnons3ayeTcs uamMepuTent HaNPAXeHUs, NO3BONAKLLMA N3MEPATL MIHOBEH-
HOE HanpAXeH1e CeTu C TOHHOCTEIO, AOCTATO4HON 41A ONPeAeneHna W3MEHEHNA amnnuTyab!
Ha 10%. Takxe oH ByAeT UCNONL30BaTLECA ANA KANUGPOBKY, YTOBbI BEIMUCAUTL Tekywee gen-
CTBYIOLLEE HanpsiXxeHne ceTu.

WHoraa moryT HabriioaaTben CHUXEHNE UNU NOBLILUEHNA NENCTBYIOLIEro HaNPSXEHUS
CeTW Npu CUNBHOM U3MEHEHUW HAFpy3KW Ha Hee. Tak, NpPW CHYXEeHUN HanpaxeHua Ha 10% npu-
€MH1K QONXEH BEPHO ONPEeAEenaTL, 4TO 3TO HEe MOAYNMPOBAHHDIE NONYBOSHbI, & NMPOCTO CHUXE-
HWe HanpAXeHWA,



Ecnu Ha npuemHuk ByfeT HeCkonbKo pa3s NoapAA NPuUXoauTs cooblueHre, He Noxoxee
Ha HopmantHoe, oH 6yaeT 3anyckaTb KanubpoBKy AnA onpeaenerus HanpaxeHus ceTu. Tawke
kannbBposKy MoxHO GyaeT 3anyckaTb BpyuHyio.

C nomouyeto kanubposkn MoxHo GyaeT onpeaensThb Tekylilee AeicTBYLEe HanpAxe-
HUe CeTu.

MOMEHT riepexofa CeTeBoro HanpAXeHWs HEepes Hyrb ONPEAeNAETCA C NOMOLWBI0 CXEMBI
AeTeKunu nepexoaa Yepes Honb. [laHHas cxema No3sonAeT CYMTaTh KONUYECTBO NONYBOSH U
OTCHUTLIBATL MOMEHT MaKCUManbHON aMMNUTY ALl CUHYCOUAI.

Ans Toro, 4To6bl YCTPOMCTBO MOFNO ONPEASNATE BHELHIOD OCBELLEHHOCTS 1 perynupo-
BaTb CBETOBOW NOTOK CBETUNEHUKA B 3aBUCUMOCTM OT BPEMEHU CYTOK UMK Noroasl, K Hemy 6y-
AET NoaKnioveH AATYNK OCBELLEHHOCTW. 3TO NO3BONUT IKOHOMUTbL 3MIEKTPOZHEPTMIO B CBETNOE
Bpems CyTok 1 obecneunsaTh KoMGOPTHYIO APKOCTs OCBELLEHNS B CYMEpKaX unu NacMypHYHo
noroay.

MUTaHue MMKPOKOHTPOSINEPa U MSMEPUTENLHLIX CXEM OCYILECTBAAETCA TpaHcchopma-
TOPHbIM BNOKOM NUTaHKA.

CurHan WM ¢ MK naeT Ha ynpaensembiii AuMmep, NOAKMIONEHHBINA K CBETUNLHUKY.



5. PASPABOTKA ®YHKLMOHANBLHOM CXEMbI

®yHKUMOHaMNLHAA CxeMa YCTPONCTBA NPeACTaBNEeHa Ha pUCyHKe 5.

Certb
220 B

\
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Hetextop nepexona VCC, AVCC
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Puc. 5 ®YHKLIMOHANBHA®A CXEMA YCTPOVICTBA

C uenbio 3atuTel 1 paseA3KM LbPOBOIA YacTu YCTPOMCTBA OT CUNOBOM MCMONL3YIOTCA
ONTPOHLI U TpaHccopmaTtop.

Aummep Takxe noakriouaeTca Kk yctpoiicTey 4epe3 ONTPOH, YTO6kI ransBaHUYECKN pas-
BA3aTb YCTPOCTBA.

AnA uamepeHun HanpsxXeHna UCNonbayeTcs cxema A3TYMKA HaNPSAXeHWA C ONTUYECKOoi
pa3BA3Kon.

CxemMa nepesanycka HyXHa ANA 3anycka pexuma KanMbpoBkun, Hanpumep, Npu Havanb-
HOW HacTpOoIKe YCTPOACTBA MK NPU NNAHOBOM obcnyxveaHuu,

flatunk ocseweHHocTn GyaeT UMPOBLIM 1 NOAKNIOYATLCS MO wHTepdeicy 12C kK Bxo-
Aam SDA, SCL.

Brok nutanua Gyaet TpaHchopMAaTOpHBIi. Mockonbky AnA U3MEPeHNA HanNPAXeHWs 1
OTCrnexuaanua nepexoaa Yepes Hynb HanpaXeHUe Ha BXOAE BLINPAMUTENSA He nopovpet, 6yaet
BbIGpaH TpaHChopMaTOp € ABYMA BTOPUYHLIMU OBMOTKAMMN.
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6. PASPAEOTKA NPUHLINOMANBHOW CXEMbI
6.1 MukpokoHTponnep
HeoBxoanmo BbIGpaTL MUKPOKOHTPONNEp, WUMEIOWWI KaK MUHUMYM OAVH TaiMep ¢

UMM, axop BHeWHero NpepbIBaHnA U BHYTPeHHWA ALM. [akHbiM TpeGosaHusam COOTBETCTBYET
8-pa3apaaHsIn MukpokoHTpornep AVR ATtiny85V-10SU co cneaylwuMn XapakTepucTukamm:

1) 32 8-pa3pspHLIX perucTpa oBLEero Ha3HaYeHNs;

2) 512 BaWT NamsATU NPOrpamm;

3) 8 kbairT onepaTuBHOI NamsTK;

4) nsa 8-pa3pAaHLIX TaiMepa-CHETYMKA € NpeABapUTEnbHLIM ASNUTENeM YacToTbl W
ABYMA kaHanamu LUAM;

3) WecCTe NporpaMmmM1pyeMblX NUHUA BBOAA/BLIBOAA;

6) YeTkipexkaHanbHbIin 10-6uTHBIA ALYM;

7) HanpsxeHuve nuTaHua oT 1,8 o 5,5 B.

AnA. dunbTpaLym. BLICOKOHACTOTHLIX IOMEX MO NUTAHWO UCMIONL3YIOTCA KOHAEHCATOPSI
C1=C2=0,1 MK®, cToAwMe PAAOM CO BXOAOM nuTaHna (VCC).

Ana 3anycka pexuma kanubpoBKW MOXHO WMCMOMb30BAaTL KHONKY SB1, nogknioyeHHas
ko Bxoay PB3. MNoka kHonka He HaxaTa, BX0o4 NPUTArMBaeTCA K NUTaHUIO peanctopom R1 =10
KOm. Npu 3Tom Ha BxoAae ByaeT noruyeckan eguHULA.

Ecnu xe kHonka HaxaTa, To Ha Bxoae Gyaet Nornueckuii HoMb.

MapannensHo ¢ KHONKOW ycTaHoBMNeH TpaHauctop VT1, no3sonsiowmii 3anyckaTtb Ka-
NUBPOBKY CUTHANOM HaNPRXEHUS.

Peauctop R3 = 10 kOm nputsirueaet 6a3y K Hynio B OTCYTCTBUE CUrHanNa ynpaeneHus,
4TO6bI TPAH3UCTOP HE OTKPLINCA U HE 3anyCTun KanuBpoBKy.

Peauctop R2 = 100 Om 3apaer Tok 623kl TpaHaucTopa,

Ouop VD1 3awmiiaeT TpaHanucTop oT noaauy Cnmwkom 6oisuoro HanpaxeHvs Ha 6a3y.

Ha pucyHke 6 npeacraBneHa cxema nogxmodeHns MK.
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Puc. 6 NOAKNIOYEHWE MUKPOKOHTPONNEPRA
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6.2 Cxema feTekumMmn Nepexona yepes HoMb

XSt
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Puc. 7 CXEMA AETEKUAA NMEPEXOOA YEPE3 HOMNb
6.3 CxeMa gaTunka HanpsixeHus
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6.4 Cxema noakmoyeHHA K AMMMEpY

001 XS
6 R1 Koum Lens
PB4 | MCU PB1 —|:|—
ut 1 +10B
4 —_—
oND 1y @Z — 2 | DM
VCC F—
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Puc. 9 CXEMA NOJKNKOYEHUA MK K AMMMEPY
6.5 latynk ocseLeHHocTH
Cxema NoAKNIcYeHUA aTunKa NpeACTaBneHa Ha pucyHke 20.
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Puc. 10 NOOKNKOYEHUE JATHMKA
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6.6 Briok nuTaHus
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Puc. 12 CXEMA BENOKA NMUTARWA
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Puc. 13 CXEMA BNOKA INMATAHWA
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