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PE3IOME. PaspaboteH e rpacnieH uHtepdeiic 3a Arduino UNO. Toit noseonsiBa HabmniofeHue Ha LUGpoOBUTE U aHanoroBuTe BXOLOBE HA MUKPOKOHTpoOnepa.
Moxe pa ce u3nonaea B y4ebHUS NpoLieC 1 NpakTukaTa.
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ABSTRACT. Grapfical interface for Arduino UNO has developed.l It allows monitoring of digital and analog inputs of the microcontroller. Can be used in teaching and
practice.

BbBeaeHue oT peantm obekTn. MogobeH nHTepdenc 6u ce sBun n yaobHo
CpeacTBo, nofnomarallo TECTBAHETO M HacTpolikaTa Ha cre-
B nocregHuTe roauHu ce Habnofasa TEHAEHLWS 3a BCe no- LManua1panm ycTponsa B MpoLeca Ha TAXHOTO MPOEKTUpaHe.
LUMPOKOTO W3NON3BaHe Ha xapayep 1 copTyep C OTBOPEH KOf . Bba Bpb3ka ¢ Toa belwe noctaseHa 3ajavara Aa ce Mpoyuu
lMpuunHUTE 3a TOBA Ca MHOTO, KaTo Halt-BaxkHUTe ca: aobpute Hanu4HUA W npu HeobxoaumocT fa ce paspaboti cneuua-
XapaKTEPUCTUKM Ha MpefnaraHnTe NPOAyKTH, KOWUTO B nusapat cogryep, Koo no yaobeH HaumH a MpefocTass Ha
MOBEYETO Cryyau He OTCTHMBAT Ha CKbMOMMATEHW aHanosu, notpebutens B LMGPOB 1 rpacuieH B MHOpMALMs 3a
HUCKaTa LieHa, NuncaTta Ha HeoOX0AMMOCT OT 3annallaHe Ha CbCTOSHMETO Ha aHarnoroBiTe U LMU(pPOBUTE BXOOBE HA
NULIEH3NOHHN Takcw, ronemusat obem cBOGOOHO AOCTBMHA nnatka C MUKPOKOHTporep OT cepuata Arduino Uno
MHAOPMALINS, HEOrPaHNYEHOTO CrOLENsHE HA OnuTa C ApYru (http://arduino.cc).

paspaboTunum u Aap.

OT HsKOMKO rofuHM KaTegpa “ABTOMaTM3auMs Ha MMHHOTO CbuecTByBawWm pa3paboTku
npoussoactso” npu MIY “Ce. VBaH Puncku” usnonssa

nnatdgopmata ¢ 0TBOpEH kog Arduino kakTo B y4ebHMs mpoLec LLinpokoTo m3nonaeaHe Ha nnatcopmara Arduino, Kakto u
(3.Unues, O.Tawesa, 2010), Taka wn npu paspabotkm ¢ obekTMBHaTa HEOOXOAMMOCT OT  YCbBBPLIEHCTBAHE Ha
onpegeneHa npaktuyecka HacodeHocT (3.Mnmes, [. Tawesa, notpebuTenckust MHTepdenc ca JoBenu 4o paspaboTBaHe Ha
H. WBaHos, T. Togopos, 2011). HaTpynaHuaT onuT nokasa, ye MHOXECTBO MPUNOXEHMsl, HACOYEHW KbM HEroBOTO Moaob-
TA Ce YCBOsBa NECHO M € Moaxodslia 3a peanusauus Ha psiBaHe. [1oBEYeTO OT TAX Ca C OTBOPEH kog. [punoxeHusTa
pa3paboTkn C Marka W CpegHa CTEMeH Ha CIOKHOCT, ca npegHasHayeHn 3a paboTta nof ynpaBneHue Ha pasnnyHu
W3WCKBALLWM KOHTPON W YMpaBfieHMe Ha orpaHuyeH Opon onepaumoHHn cuctemu: Microsoft Windows, Linux, MacOS,
BXOQHM M WM3XOOHW CWrHamu, CBbp3aHnW C peanu3paHe Ha OSX u gp. Tyk ca npeacTaBeH HAKOM OT TsAX, KOUTO Ce
anropuTMK, HAMALWM CheuuanHu M3NCKBaHWSA MO OTHOLLEHWE XapakTepu3ar ¢ Haii-gobpu yHKLMOHATHN Bb3MOXKHOCTY:

Ha Gbp3opeiicTBneTo. B cbloTo Bpeme Gele oTYETEHO, Ye

CTaHOapTHaTa pasBoiiHa Cpeda He MpuTexaBa MHTEpdeiic, “ArduinoMonitor”, Bepcus 0.1 (Mitsunaga N.) e
no3sonsiBaw, no yaobeH HauMH Ja Cce  Bu3yanuaupar paspaboTeH ¢ wu3non3eaHe Ha 6ubnmoteka “Sharpduino”
CbCTOSIHMSITA Ha BXOQHWTE CUTHamM KbM MUKPOKOHTpOIepa. (dur.1). TMo3sonsBa ynpaBneHue v HabrogeHne Ha CbeTos-
ToBa ce siBiBa CbLLECTBEH npobnem, korato nnargopmara ce HWETO Ha MWHOBETE Ha MUKPOKOHTponepa. [lpegsupgeHa e
M3MonaBa 3a OHarnegsBaHe Ha MpoTWYaLMTE MPOLECU Mpu Bb3MOXHOCT3a 3annC Ha uucrosata wHpopmaums B CSV
MPOBEXOAHETO Ha nabopaToOpHWUTE YMPaXHEHUS] UM KaTo tann, a Ha rpagmknute B PNG cpopmart. ima Bb3MOXHOCT 3a
CpeLCTBO 3a CbOMpaHe 1 HavyarHa MHTEPNPETaUmMs Ha AaHHM 3anuceaHe v 3apexaaHe Ha koHgurypauus 8 XML dopmar.
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“ArduinoFirmataVB” n “ArduinoFirmataVBExtended” ca
NET framework 6ubnuotekn (Andrew Craigie), KkouTto
CbObpkaT MeTOaM 3a u3npalliaHe MW nonyyaBaHe Ha
cbobuieHns ypes npotokona Firmata (V2.0). Ocurypsisat
Bpb3KaTa KbM CEpUiHMS MOPT W MMaT BrpageHu MEeToaum 3a
3a/jaBaHe Ha MMETO Ha MopTa M CKOpOCTTa Ha npefaBaHe Ha
LaHHuTE.

CbCTOsHMATA Ha MWHOBETE CE WHAMKMPAT C MoMoLiTa Ha
LED rpatuuHu enemeHTH, a pesynTatute OT aHamnoro-
UnpoBoTo NpeobpasyBaHe Ce MOKa3BaT BU3yanHO upes
NeHTa 3a pasBuTie 1 B YncroB Bug. Brpagenn ca OyToHn 3a
BKIIOYEHO/M3KITIOYEHO, KOUTO MO3BONABAT Aa CE akTUBMpA Wu
[le3aKTUBMPa U3BEXKOAHETO HA WHOpMaLUaTa 3a fafeH MuH

(pur. 2).

Arduino's Serial Part
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®ur.2. “ArduinoFirmatavB”

“As3Glue” e peanuanpaHo npunoxeHue nog Flash (Bjoern
Hartmann, Kamperman. K), npeactaenssato ActionScript 3.0
OubnmoTteka, KOATO aKTWBMPa  KOMYHMKaUMSTa  Mexay
Flash/Flex/AIR npunoxeHus n Arduino nnatkw. [JaBa Bb3-
MOXHOCT Aa ce HabnwpasaT UMKPOBUTE U aHanoroBuTe
nuHoBe Ha Arduino, 63 4a uMa Hyxaa OT LOMbITHUTENHO
nporpammpaHe. [lo3BonsiBa  M3MOM3BAHETO HA  HSIKOMKO
MUKPOKOHTpONepa eHoBpeMeHHO. [lobaBeHa e noaapbxka 3a
Arduino Mega.

“xoscillo” (Raul Aguaviva) npeactaBnsBa - MynTH-
nnatcpopmen (Microsoft Windows, Linux) codtyep ¢ yHKUmm
Ha OCLMMOCKOM W norudecks aHanusatop (cwr.3). [asa
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Bb3MOXHOCT 3@ NMaHopamHa IneaKa, 3apexaaHe U 3anuceaHe
Ha rpacmku, npubnikasaHe 1 OTaanevaBaHe Ha rpadukara,
rnoKka3BaHe Ha HSKOMKO CUrHana efHOBPEMEHHO, 4EeCTOTeH
aHanus (FFT (Fast Fourier Transform)), dunTpupane
(HMCKOYECTOTEH (hMNTBbP), ABTOMATWYHO pasno3HaBaHe Ha
Xapayepa W HSKOW [OMbITHUTENHM MHCTPYMEHTU KaTto

[eKoavpaHe Ha hopMM, M34YMCTIsIBaHe Ha rMaBHa YectoTa no
HSIKOMKO ~ MeTofa.
oscilloscope.

Moombpka Arduino u Parallax USB

®ur.3. “xoscillo”

“Arduinoscope” (David Konsumer) e 6a3npaH Ha
“Poorman's oscilloscope”. Bkniousa 1 nornyecks aHanusatop.
Mo3Bansea naysa v 3anuc Ha rpagukata n UMa Bb3MOXHOCT
3a HacTpoika Ha 6posi Ha HabnogaBaHUTe NUHOBE.

“Ixardoscope”  (Oskar Leuthold) e  codTyepHa
MMNNemMeHTaLMs Ha ocuunockon nog Linux (cpur.4). Mogabpxa
Arduino Uno (unn ATmega X8). KomyHukauusita moxe Aa
Obae npes cepueH nopt unu no USB nopT. Moxe aa nokassa
2 KaHana ¢ pasgenuTenHa crnocobHOCT No BepTukana - oT 2
mV go 10 V Ha geneHue. No3Bonsisa M3MepBaHe Ha curHana ¢
yectota okono 3000 onpobBaHMst B CekyHOa 3a KaHan,
MOMEHTHA “CHUMKA” Ha AaHHUTe, rpachiHO M30DpassiBaHe Ha
3anucaHu [aHHu OT (haiir, onpedensHe Ha OCHOBHW
XapaKTepUCTUKW Ha CUrHana kato MUHUManHa U MakcumanHa
CTOMHOCT, MaTeMaTUYeCKO 0YaKBaHe, aucnepcus u ap.
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®ur.4. “Ixardoscope”.

“Poorman's oscilloscope” (Arduino + Processing)
npeacTaBs BW3yarHoO aHanoroB curHan otr Arduino upes
Processing (Sofian Audry). PasgenurenHara cnoco6Hoct e 10
bit, Ho yecToTaTa Ha CkaHWpaHe e CpaBHUTENHO Hucka. [puH-
uMNbT Ha paboTa e CBbp3aH C W3npaliaHe Ha MpoyeTeHuTe
CTOMHOCTW OT aHanoroB pin 0 Mo CcepuitHa KOMyHWKaLWs Ype3
kog B Processing. Wma Bb3MOXHOCT 3a npubnukaBaHe M
oTAanevaBaHe Ha rpacukara.



“Grapher” (gioblu) e paspaborteH B cpepata Processing.
Moka3ga o 6 aHanorosm unm Ldposm Bxogose oT Arduino.

“Oscilloscope/Logic Analyzer” (Jonathan Oxer, Hugh
Blemings) e ycTpoicTBo, KoeTo u3non3sa AaHHu oT USB
KOMyHUMKauusTa Ha Arduino ¢ komnioTsp (cpur.5). Mporpamata
My e HanucaHa Ha Processing. Moaabpxa Microsoft Windows,
Linux 1 MacOS. lNMpounTaHeTo Ha €OMH MUH CTaBa 3a OKOMO
100 ps.

®ur.5. “Oscilloscope/Logic Analyzer”

“SimPlot” (Negtronics) e MHCTPYMEHT 3a M34yepTaBaHe Ha
[aHHM OT MUKPOKOHTPONEP B peanHo Bpeme(dur.6.). Mpuema
[aHHWUTE Ype3 CepueH MopT M MM M34epTaBa Ha ekpaHa Ha
komntoTbpa. Opyrute my ocobeHocTu ca - 4 kaHaneH, 16
BuToBO NpeobpasyBaHe CbC 3HaK, HACTPONBAEMU AbMKMHA MO
Xumawab noY.

@ st 3
o

®ur.6. “SimPlot”

HanpaseHoTo npoyyBaHe nokasa, Ye paspaboTkute ca C
pasnuyHa CTeneH Ha CNoXHOCT, obxsaTtHOCT W 6bp3o-
Jeinctane. B CbLLOTO BpeMe HUTO efHa TO TAX HE MOKpuBa
W3UAMO  MOCTABEHUTE  M3WCKBAHMS KbM  Heobxogumus
UHTepdeic:

YCTOBMSI 3@ NleCHa M WHTyWTMBHA pabota Ha
notpebutens ¢ Hero (M3KCKBaHe MPOAMKTYBaHe OT
OpveHTaumsATa My 3a y4ebHu Lenm );

Bb3MOXHOCT 3@ KOH(UrypupaHe Ha nNpoWU3BOMEH
Habop OT BXOAHM M3XOOHM KaHanu, KOWTO fa ce
HabntogaBaTt B OTAEMHU AMAnoroBy Mpo3opLy;
cbyeTaBaHe Ha  uudpoBa M rpaduyHa
WHTEPNPETAUMs Ha [aHHUTE C Bb3MOXHOCT 3a
OVHaMnyeH u3bOp Ha Tuma M M3MepBaTernHata
ckana.

Mopagu ToBa Ce MPUCTBMK KbM paspaboTBaHe Ha crie-
UManuaupaH nporpamMeH NpoAyKT 3a BM3yanu3aUMs Ha
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CbCTOSIHMETO HA LMpOBUTE 1 aHamoroBuTe BXOOBE U
13X0[M Ha MUKPOKOHTpOnep oT cepusita Arduino Uno

CbLHOCT Ha pa3paboTkaTa

W3rpapeHoTto  COPTYyepHO  MPUMOXKEHME € C  UMe
“ArdulnOscilloscopeOut”. PeannaupaHo e Ha nnatgopmara
Microsoft .NET Framework 4.0 4pe3 esnka 3a nporpamupaHe
Visual Basic .NET. Cpepnarta 3a paspabotka e Microsoft Visual
Studio 2010. lMNopabpxaHaTa onepaulWoHHa cucTeMa 3a Mo-
meHTa e Microsoft Windows XP. Visual Basic npunoxeHueTo
nanonssa Oubrmoteka “sharpduino”. Ta nossonsisa ga ce
ynpaensiea Arduino upes npoTokona Firmata
(http:/arduino.cc/en/Reference/Firmata).

Tekywata Bepcus 0.2a e TecTBaHa cbe StandardFirmata 2.3
sketch ot Arduino IDE 1.00 (Valsamidis, T). Lienta e pa ce
onpocTu Bpb3kata Ha .NET nporpamute kbM Xapgyepa. Kogbt
e nog cBobOAEH NULEH3, KOeTo Mo3BonsBa fga ce [obaBaT
HOBM pasLLMpeHus 1 aa ce NpaBaT NPOMeHW. XapakTepHaTa 3a
MoBeYeTo NOAOOHM NPOTOKOMN OTHOCUTENTHO BICOKA CIIOXHOCT
e “ckpuTa” OT KpaiHus noTpebuTen, a nnartkata e HacTpoeHa
MOCTOSHHO Aa u3npala CcboblieHnst 3a oOHOBSIBaHE Ha
CTOIHOCTUTE Ha aHanoroBuTe M LNGPOBMTE NMUHOBE, KOUTO Ce
obpabotsar ot knaca ArduinoUno — meTog readAnalog.

Bpbakata Mexay nepcoHanHus komniotbpa v Arduino Uno
ce ocbliecTBsBa No USB kaben upes npotokon Firmata. Ton e
creuvanuaupaH 3a KOMYHWKaUMs € MUKPOKOHTPOMepMU.
CbBMECTUM € C BCsikakbB codoTyep. [poekTipaH e Taka, Ye fa
Moxe pga Oboe paswwupsBaH W ga ce [0b6aBaT HOBM
yHKumoHanHocTu. Moaabpka fo 16 aHanorosu w o 128
uncposn nuHa (http://ffirmata.org). Mossonsiea ga ce nuwe
notpebutencku firmware 6e3 na e HeobxoanMmo [a ce cb3gasa
HOB NPOTOKON M 0OEKTU 3a M3NoN3BaHaTa NporpaMmHa cpefa.

C Uen no-necHo OCbLUECTBSBAHE HA BPb3KUTE Ha BBHLUHUTE
YCTPOIACTBA C MMHOBETE HA MUKPOKOHTpONepa, e pa3paboTeH
xapoyepeH wmogyn (shield), npeactaseH  dwmr.7. Toi ce
BkMiouBa kbM  Arduino  Uno, kato ce MOHTMpa BbpXY
CbLLECTBYBALLNTE PEIiKM.

B ocHoBHMS auanoroB nposopey (cur.8) e npeaBUAEHO
MEHI0 CbC crefHuTe enemenTy - File, Visualization - Analog
Inputs, Visualization - Digital Inputs, n About.

Upe3 nomMeHioTo, noguuHeHo Ha File ce akTueupa u
[e3aKTUBMPa Bpb3KaTa KbM Mnatkata M Ce OCbLIECTBSBA
13xof OT Nporpamara.

[lo BCWUKM KOMNOHEHTU Ha MeHioTo Be3 About e ocurypeH
6bp3 gocTbn (shortcuts) upes «ropelyy KnaBuwn»,

Bceku enemeHT M CbOTBETHUTE UM MOAENEMEHTU UMaT
Mpeku MbTuLa Ypes knasuatypata . OTOenssaHm ca go MMeTo
Ha enemeHTa/noaenemeHTa.


http://arduino.cc/en/Reference/Firmata

®ur.7. XapayepeH mogyn.

ArdulnOscilloscopeQut v. 1.00a

File

Visualization - Analog Inputs  Visualization - Digital Inputs About

Analog Pins Digital Fins

Pin0: 0 [0.0v) Pin0: 0 (@Y Pin7: O
Pinl: 93 [0.45Y] Pinl: 0 (7% Ping: 0
Pin2 35 [046Y] Pin2: 0 Pin9: 0 (Pwh)
Pin3 &7 [047V] Pin3: 0 /Wl  Pinl10:0 ©Phly
Pin4: 34 [D46Y] Pin4: 0 Pin 11: 0 (Pwhf}
Pin5 87  [042V] Pin5 0 /Wl  Pinl120

Ping: 0 Pin13: 0 #£e0)

Wisualization of Analog Pins

Display in vols [¥] Pins B and T are used for sarial communization

Status: Connected ‘ COM port: COMF | Baud rate: 57600 ‘ Firmata version: 2.3] Tz 93 | Rx: 0 |

®ur.8. OcHoBeH ekpaH Ha “ArdulnOscilloscopeOut”

File uma nogenemeHTn - (Ctrl+N), Disconnect (Ctrl+W) u
Exit (Ctrl+Q). ®yHkuuute um cbotBeTHO ca:  Connect -
OCbLLUECTBsABaHe Ha Bpb3ka KbM nnaTkata (OT4eneH moganeH
npo3opeu). Disconnect - npekbcBaHe Ha Bpb3kaTa, Exit -
W3X0[ OT Nporpamara.

OcHoBHaTa yHKLmS Ha MPUNOXEHNETO
“ArdulnOscilloscopeOut” e pa Bu3yanuaupa CbCTOSIHUETO
Ha LMpOBMTE 1 aHANoroB1Te BXOLOBE HA MUKPOKOHTpOnepa
ot nnatkata Arduino Uno. Tasu uHcopmaLis B Y1CIOB BUA Ce
n3Bexga B OCHOBHWSA AManoroB nposopeu. 3a aHanorosute
BXOJOBE W U3XOAM NOTPEDOUTENAT WMa Bb3MOXHOCT [a
onpegenv ganu xenae ga Habniogasa 10-6utosuTe Lmcposw
KoJoBe, MOMyYyeHW B pesynTata Ha aHarnoro-LuudpoBoTo
npeobpasyBaHe wnM npeobpasyBaHUTE B  HanpexeHue
CTOMHOCTM B rpaHuummrte ot 0 go 5 V.

OcBeH Ta3v OCHOBHa WHEOpMALMs B [OMHATa CTaTyC NeHTa
Ce MokasBaT CbCTOAHMETO Ha Bpb3kata, COM mopTbT KbM
KOWTO e BKITOYeHa nnaTkaTa 1 CKOPOCTTa Ha KOMyHUKaLms ( no
noppasbupate - 57600 bps).

Hoctbn o rpadmyHUTE pexUMM 3a NpeacTaBsiHe Ha Lind-
POBUTE W AHANOTOBUTE BXOAOBE CE OCbLUECTBSBA ChOTBETHO
ye3 enemeHTUTE Ha MeHioTo Visualization — Digital Inputs v
Visualization - Analog Inputs. Bcekn cenextupaH aHanoros
WM UMPOB NMUH CE NPELCTaBs B OTAENEH rpacuyeH ekpa

(Gur.9).

112

Graph of Analog Input 5 - A5
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®ur.9. MpadmyeH expaH.

XapkTepHa 0coGeHOCT Ha paspalboTkaTa e MbNHaTa cBoboaa
Ha noTpebuTens aa KoHdUrypupa no CBOe XenaHue 6pos u
WU3BEXOAHUTE BENMUYMHM B rpadiyHUTe expaHu. T no3Bonsea
flecHa CbNOCTaBka Ha rpadmyHUTe ekpaHn. ToBa € MHOro
yoobHo B crydail, Ye noTpebuTens xenae Aa Habniogaea
caMo onpeaerneHy BXofoBe, Ja NpaBu CPABHEHNS U NTOTUYECKM
aHanu3 B NPOWU3BOMHY BI3yanHu KoMBUHaLMK. BbaMoxHa e 1
napanenHa Bu3yanu3auusi eOHOBPEMEHHO Ha LMpoBK W
aHanoroBX BXOLOBE B MPOM3BONHW KOHUrypauun.ToBa €
Bb3MOXHOCT, KOSTO He e MpefBuaeHa B WM3BECTHUTE A0
MOMEHTa NOA0GHM NPUNOXKEHHS.

C uen ocurypsieaHe Ha Obp3a M NecHa WHCTanauws ca
13nonaBaHu MHCTpymeHTuTe Ha Microsoft Visual Studio 2010
33 Cb3daBaHe Ha MHCTanauuoHHW dannose. LlsnaTa
WHCTanauus oTHema OKomo 1-2 MMHYTW, B 3aBMCMMOCT OT
pecypcuTe M Bb3MOXHOCTUTE Ha MEPCOHANHUS KOMMHTBP.
®dainoseTe, HeODXOAVMMM 3a NPABMITHOTO (HYHKLMOHMPaHe Ha
npunoxenueto ca “ArdulnOscilloscopeOut.exe” - M3MbIHAM
ain, “Sharpduino.dil’ - 6ubnmoTeka 3a Bpb3ka kbM Arduino
Uno 1 “ArdulnOscilloscopeOut_instructions.txt” - kpatku
WHCTPyKUMM 3a non3BaHe. Tean ainose ce konupar
aBTOMATWYHO MpW WHCTanauusTa. Camata uHCTanmauust He
npaBW BOMLIHUTENHU HACTPOWKM B CUCTEMATA W PErucTpuTe
Ha Microsoft Windows.

3aknioyeHune

Ypes paspaboTeHaTa nporpamHa cuctema
“ArdulnOscilloscopeOut” e peanuavpaHa nocTaBeHaTa L.
MarpageH e MakcumanHo OnpocTeH rpadimyeH MHTepdeic,
ype3 KOWTO NECHO MOXe da Ce CMeasT CbCTOsHMATa Ha
aHanoroBute W Uudposute Bxogose Ha Arduino Uno.
[pMnoXMMOCTTa HE e CBbp3aHa C KOHKPETHA 3agada Ui Tun
paspabotka. Moxe Aa ce w3non3Ba KakTo B Mpoueca Ha
obyyeHne, Taka W npu paspaboTBaHe U TecTBaHe Ha
MPaKTUYECKN OPUEHTUPaHU MPUNOXEHWs, 6asupaHn Ha TO3m
MWKPOKOHTPOMEp.

PaspaboTkata Moxe pna Obae passuta B Obaele B
CrefHUTe HacoKM: MOAAbPXaHe Ha [APYrM OnepaLyMOHHM
cuCTeMU W pyr nnatku ot chamunusta Arduino ( Leonardo,
Mega 2560, LilyPad, Mega ADK, Fio, Pro, BT, Nano, Mini, Pro
Mini W T.H.), M3NON3BaHE Ha MbIHUTE BBL3MOXKHOCTW Ha
“sharpduin0” 3a ynpaBneHWe Ha MMHOBETE Ha MMKPO-
KOHTpONepa, Kakto M CbXpaHeHue Ha WMH(opmauusTa BbB
thainose.
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