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1. Beenenne
1.1. Taiimep curnanoB «Tpom6on TC» JIBTP.465325.006 (manee TC) paboTaer COBMECTHO C
obopynoBanuem «TpomOon» (cMm. m. 2.1) u mpeaHa3sHA4YeH ISl MPOUTPHIBAHUS CUTHAJIOB U

pEUEBbIX COOOIIEHUH 110 3a/laHHOMY clieHapuio (pacnucanuio). Buemnuil Bun TC npencrasiexn

Ha puc.l.1.
Ouncnnei Knasuatypa Hasurauum no meHto TC
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HaywHuKkuM Jack 3.5mm BMHTbI KpenneHna
3agHen KpbllKK (4 wr)

Puc. 1.1. Bueurauii sBug TC

1.2. Texuuueckue xapakrepuctuku TC

Hanpsbxenue nuranus 12B
MorHOCTH MOTpedIsiemMast, He 6oee 0,7 Bt
KonnuectBo noproB RS485 1

TOYHOCTH BCTPOSHHBIX YaCOB PEATbHOTO BPEMEHHU 1 cex/cyTkn
KonndecTBo BapaHTOB 3BYKOBBIX CUTHAJIOB 1o 50
@®opmaT 3ByKOBBIX CUTHAJIOB MP3
KonnuecTBo rpynn 30H ONOBEILEHUS Jo 32
KonnuecTBo cuieHapueB Ha rpynimy no 32

ITopT «CyX0i1» KOHTAKTy 1

Harpy3ka Ha mOpT «CyXOi» KOHTAKT 125B/1A
["aGaputHbie pa3Mepsl He Oosee, MM 218 x 105x 42,5
Bec ne 6oitee, kr 0,8
Marepuan kopmyca MeTasul
Pabounii nuanazon Temneparyp 0...40°C
CreneHp 3a1UTHI IP20
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SD-KapTa SYS

1000

SD-KapTta MP3

Puc. 1.2. Bua co CHATOM KPBIIIKOH

2. Hoakmouenue TC k npudopam «TpomOon»
2.1. Taiimep curnanoB «Tpombon TCy» monakitouaercs Kk npubopam ympasieHus «TpoMOOH»
(manee I1Y). [Tepeuens mpubopoB ykazaH B Tabm. 1.
Tabmuua 1
Ne [Ipubop ynpasiaeHus [Tapamerp 3HaueHue
1 Tpombon I1Y-4 30
Tpom6on I1V-8 50
Tpom6on ITY-M-16 MacenmanpHas 60
Tooutos Iy OO g
Tpom6on ITY-M-32 60§ee Br
Tpom6Gon ITY-8K ’
Tpombon ITY-4K 300
2 Tpomb6on ITY-4
Tpom6on I1V-8
Tpombon ITY-M-16 Hanpsixkenne nutanus
Tpombon [TV-M-24 OCHcl)jBHOG / pe3epBHOE, B ~230/=12
Tpom6on ITY-M-32 ’
Tpom6on ITY-8K
Tpombon ITY-4K
3 Tpom6on ITY-4 4
Tpom6on I1V-8 8
Tpom6on ITY-M-16 16
Tpombon ITY-M-24 Uwucio 30H OMOBEIICHHS 24
Tpom6on ITY-M-32 32
Tpombon ITY-8K 8
Tpombon I1Y-4K 4
4
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Ta6muma 1 (mpogomxeHue)

4 Tpom6on [1V-4
Tpom6on I1Y-8
Tpomb6on ITY-M-16
Tpom6oHn I1Y-M-24
Tpom6on ITY-M-32
Tpom6oHn [TV-8K
Tpomb6on ITY-4K

Hanpsiokenue Ha
JIMHEHHOM BXoJe, MB

250

2.2. s noakmouenus TC k [TV ucnone3yrores nBa unrepdeiica (cm. puc.2.1):

— Tlopr IIK (RS485) mis cBsazu ¢ ITY u nmepeximtoueHust 30H OIOBEIEHHS.

— JIuHenHsbIi BXOA AJId [Iepeadyy aHaJIOTOBOIO CUTHAIA.

2.3.  Jlns nOJKIIOYCHUS HEOOXOAMMO CHSTHh 3aJIHIOK KPBIIIKY, OTKPYTUB BUHTBI KPEIUICHHS
(cm. puc. 1.1).

[MoakaroyeHHWe BBIONHIETCS MO cxeMme Ha puc.2.2. PacrmojoxkeHwe pa3beMOB H
Ha3HAYEHHE KJIEMM yKasaHbl Ha puc. 1.2, JIyist MOaKIIIOYeH s K TJMHEHHOMY BXOJY MCIOJIB3yeTCs
Kabens ayauo ¢ pazbemom Jack 6,35 (Mono) u3 koMIiekTa mocTaBKu. J{jist MOAKIIIOUCHHS K TOPTY

[1K ucnons3oBats Kabens coenuuurensubiit TC-ITY ¢ pazsemom RJ45 u3 koMiiekTa mOCTaBKHU.

lMpunbops! ynpasieHns « TpPomMOoH»

TpomboH MNYy-4

TpomboH MY-4K Tpom6Gox MY-8K
TpomboH MY-8 TpomboH MY-M-16

Tpomb6oH MY-8K Tpomb6oH MY-M-24

Tpomb6oH MY-M-8  TpomboH MY-M-32

e

MK JNInHelHbIN
RS485 BXOZ,

A

AHanorosbi

RS-485 CUrHan

Tpomb6oH TC O

ESC
Cetb 230B/50r 14 un =12B Q F'y
<—— ~230B/=12B > O

0.5A
«O0O0O»

v
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Kabenb ayamo c pasbemom Jack 6,35

\ Benbin X5
NnHelnHbIN BXOA, | [ouT-L | 3
I | GND | 2
YepHbi OUT-R| 1
Tpom6oH MY-xx YepHbiit 3 TpomBoH TC
3eneHblit GND | 2
K W N oy
RS485 | RSA |2
M +12B | 1

Kabenb coeanHutensHblii TC-MY ¢ pasbemom RI45
YepHbIi

KpacHbii

Cetb 230B/50r0y, un
-
~230B/=12B

0.5A

Puc. 2.2
2.4.  Xpanenwus naHabix TC

Jiia XxpaHeHus JaHHBIX UCTONB3YIOTCs 1Be SD-kapThl. OqHa cnyxebHas «SD-kapra SY Sy
st xpanenus: ¢aina konpurypauuun COMOUT.CSV u cinyxeOHbIX JaHHBIX, CBS3aHHBIX C
paboToii nporpammuoro obecrieuenust TC. Bropas «SD-kapta MP3» nnst xpanenus aynnodaiiinos
B (opmare MP3. [lns xoppektHOi paboTel TC HeE0OX0mMMO COOJIFOIaTh MECTa YCTAaHOBKHU
SD-kapt. Cm. puc.1.2.

2.5. Ilopr «cyXoi» KOHTaKT.

B TC nannsiii (pazbem X4) nmopt npeaHa3HaueH I BKIFOYSHUS HATPY3KH WIH CO3/IaHH
curnana «Ilyck» s BKIrOUeHUsT CTOPOHHETO 000pynoBaHus. KOHTaKTHAs TpyIa BKIIOYAETCs
Ha Bpems BhImosHeHUs creHapus. [lopt mmeer HOopmanbHO 3amMKkHYTyIO (NC-COM) rpynmy
KOHTAaKTOB M HOPMAIIbHO Pa30MKHYTYIO rpymity KoHTakToB (NO-COM).

3. Omnucanue padorsl Taiimepa curnanos «Tpomoon TC»

3.1. Tlocne BkitoueHus nutanus Ha quciuiee TC BBIBOIUTCS cTapToBas crpanuiia (puc.3.1).

Tanmep curHanos
TpomboH TC

Puc. 3.1

U BeIIONIHSAET HECKOILKO TecTOB. Ha mucmiee 0T06pa>1<a10Tc;1 COO6IJ_ICHI/I}I O pe3yibTaTax

IIPOBEPKH.
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Tect 1. Tect MP3 meepa.

Taimep curHanos

TpomboH TC
Tect MP3 lNneepa

MogkntoueHo XX TpeKos

Puc. 3.2

B crpoke 3 oroOpaxaercs Ha3BaHUE TecTa, Ha CTpPOKE 4 pe3ylbTaT TECTHPOBAHUS.
YcenemnsiM siBisieTcst 3anuch «[lOAKIIOYEHO XX TPEKOB», TIE XX — KOJMYECTBO TPEKOB
3anucanHbix Ha SD-kapte MP3 (cm. puc.1.2).

Tect 2. Tect BuyTpennet namsaru TC.

Taimep curHanos
TpomboH TC
Tect EEPROM: OK

Puc.3.3

B crpoke 3 otoOpakaeTcsi Ha3BaHHWE TeCTa M PE3yJIbTaT TECTHUPOBAHMS. Y CIIEHIHBIM
sBisiercst 3anmuck «Tect EEPROM: OK»

Tect 3. Tect cuctemuoit SD-kapte1 SY'S (cm. puc.l1.2).

Taimep curHanos
TpomboH TC
Tect SDKapTbl: OK

Puc. 34

B crpoke 3 oToOpakaeTcsi Ha3BaHME TeCTa U PE3yNbTaT TECTUPOBAHUA. Y CIIEHIHON

sBrisieTcst 3anuch «Tect SD kapter: OK».

Tecr 4. IIpoBepka Hannuus Ha SD-kapre SYS daiina konpuryparun COMUOT.CSV.

Taimep curHanos
TpomboH TC
COMUOT.CSV: HavgeH

Puc. 3.5

B crpoke 3 oToOpaxkaeTcsi Ha3BaHUE TECTa U PE3YJIbTAT TECTUPOBAHMS. Y CIIEHIHBIM
sapiserca 3anuck «COMUQOT.CSV: Haiinen».

Ecnu Bce Tecthl npoiiaens! yenemnHo, To TC roTos k padore.

3.2. Ilocne CTapTOBOﬁ CTPAaHUIBI BBIIIOJHACTCA NEPECXOA HA CTPAHUIY YCTAHOBJICHUSA CBA3U C

npubopom ITVY.
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CoeguHeHue K NY: [Ja/Hem*
Tun npubopa:
Tpomb6oH [1y-4*

Puc. 3.6

* KypCUBOM BBIJICJICHO TI0JI€, B KOTOPOE BBIBOAMTCS MH(DOPMAIIHS 1O PE3yIbTaTy YCTAHOBJICHUS
coequHenus ¢ 11VY.

[Ipu ycnenmHoM yCTaHOBJIEHUM COEIMHEHHUS Ha CTPOKe | B MoJjie pe3ysibTrara COeIMHEHUS
numiercs «/lay, Ha cTpoke 3 muIeTcst Ha3BaHue MPrUOOpPa, K KOTOPOMY BBITIOJTHEHO COCTMHEHUE U
MIPOMCXOJUT MEPEXO]] HA CTPAHULY IJ1aBHOTO MeHI0. Eciu coennnenus ¢ [1Y He BBINOJIHEHO, TO B
cTpoke 1 B mosie pe3yiibTara coeiuHenus nuiercst «Her» 1 BBINoMHAETCS epexo/] B TyHKT MEHIO

«Hactporikuy». Cm 11.3.4.5.
3.3.  IIpum ycremnom nonkiouenuu K I1Y nporpamma nepexoaut Ha [ 1aBHYIO CTpaHUILY.

Jannast cTpaHuiia oToOpa)kaeTcsi MOCTOSHHO pu mratHoil padore TC.

PaboTa no cueHapuam
12.09.2022 | N | 12:16

Puc. 3.7
B cTpoke 1 Ha3BaHuUE IrJIaBHOM CTPAHMIIBI.
B cTpoke 2 Tekymue nata u BpeMs.

[Ipy BBHIOJHEHHH OJHOTO W3 CIIEHAPHEB HAa JUCIUICE B CTPOKax 3 W 4 BBIBOJHUTCS
COOOIIEHNE O TEKYIIEM CLIEHAPHH.

PaboTa no cueHapuam
12.09.2022 | NH | 12:16
TeRyLni cueHapuit
Mpynna:01|12:12|Tp.01

Puc. 3.8

Coo01ieHre 0 TEKyLIEM CLEHApUM OCTAETCSl Ha JAUCIUIEE B TEUEHUU BCETO BPEMEHU
npourpbeiBanus Tpeka. [locne 3aBepieHUs MPOUTPHIBAHUS TpeKa COOOIEHUE yHalseTcs 10

CIICTYIOIIETO CIICHAPUSL.

3.4. Tlepexoj B IIaBHOE MEHIO BBITTOJIHSAETCS TI0cie Haxkatus Ha kHonky ENTER, Haxonsice Ha

['nmaBHoOI cTpanuiie. B riiaBHOM MeHIO 0TOOpakaeTcst Tpu BKIaakH (cM. puc. 3.9).

MeHto
> CueHapwuu rpynn

CocTas rpynn
Hacrpoiiku

Puc. 3.9
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3.4.1. Bkuaaka «Cuenapuu rpynm». I'pymnmna — HaOOp MPOU3BOIBHOTO KOJIMYECTBA 30H
OIOBELIEHMS], 00BbEIMHEHHBIX OIHUM CLIEHapHeM (BpeMEHHBIM pacnrcanueM). KonnuecTso rpymi
MOXeT OBITh 110 32.

3.4.2. Tlpu BwIOOpe BkIanaku «CIeHapUH TPYMI» OTOOPAXKAIOTCS CTPAHMIIBI TPYIII
(cM. puc.3.10).

[T » ]
rPynna o1 rPYynna o2 rPynna o3
BPEMA 10:20 TPEK 05 BPEMA 10:20 TPEK 02 BPEMA 10:20 TPEK 04
NH|BT|CP|UY4T|NT|CB|BC NH|BT|CP|YT|NT|CB|BC NH|BT|CP|Y4T|NT|CEB|BC
1] 1] o] o] o] o] o 1] 1] o] o] o o] o 1] 1] o] o] o] o] o
reynna o1 rPYNnNA 02
BPEMSA 12:00 TPEK 06 BPEMA 15:30 TPEK 01
NMH|BT|CP|UYUT|NT|CB|BC NH|BT|CP|YT|NT|CB|BC
1] 1] 1] 1] 1] o] o 0] o] 1] 1] 1] o] o

reynna o1
BPEMSA 15:00 TPEK 06
NMH|BT|CP|UYUT|NT|CB|BC
1] 1] 1] 1] 1] o] o

reynna o1
BPEMSA 16 :00 TPEK 06
NH|BT|CP|Y4T|NT|CB|BC
1] 1] 1] 1] 1] o] o

Puc. 3.10

B oauH MOMEHT BpeMeHHU Ha CTpaHHIIEe OTOOpasKaeTCsl OIMH U3 CLIECHAPHEB OHOW TPYIIIIHL.
KpacHbIM 11BeTOM OTMeueHa mepBas oToOpaxkaeMasi cTpaHuna. [lanpHeiee nepeMerieHue mno
CTpaHMIaM BBITIOJIHACTCS CTPEJIKaMHU yIpaBieHus Kypcopom. Ilpu mepemenieHun BOpaBo WU
BJIEBO BBINIOJIHSCTCS TEPEKIIOueHHe MexXAy rpynnamu. [Ipum mepemernieHur BBEpX WM BHU3
BBITOJIHSCTCS TIEPEKIIIOUSHNE MEXTy clieHapusMu. KonnyecTBo clieHapueB i Kax /10 rpymibl
MOJKET OBITh pa3HbIM, HO He Ooiee 32.

ITpu naxatun kHonku ENTER BeImonHsAeTCS BXOA B peKUM peJaKTHPOBAHUS TApaMETPOB
creHapus. EcTh BO3MOXKHOCTh pelakTUPOBaHMS BPEMEHH, HOMEpa Tpeka U YCTAaHOBKH JHEU B
Hezene, Korja 3amyckaeTcs BblOpaHHbIN cueHapuil. Ilepemenienne Mexay mnapaMeTpaMu
PElaKTUPOBAHMSI BBIMOJIHSAETCS CTPEJIKaMH BIIPaBO M BIJIEBO, U3MEHEHHE 3HAUEHHS CTPEIKaMU
BBepx M BHU3. [Ipu BbiOOpe «0» cueHapuil He BKIIOuUaeTcs, NMpU BbIOOpe «1» cueHapuid

BBITIOJIHAETCS.
Jlna coxpaHenust usMeHeHui Heo0xoaumo HaxaTh ENTER.
BrIxon U3 pesxxnMa peJakTHpoBaHus 0€3 COXpaHeHHs N3MEHEeHNH HakaTueM kHorku ESC.
Bo3sBpar B rmaBHOE MEHIO BBITIONHSIETCS HaskaTueM KHomku ESC.

3.4.3. Tlpu Be16ope Bkiaaku «CocTaB TPYID) BBHITOIHAETCS MEPEX0]] B TAOIHUILY CITUCKA

30H, BXOJSIIUX B Tpymnmel. CM. mpuMep Uit IBYX rpynn Ha puc.3.11.

Toscnenue: na puc 3.11 omobpadsicen maccug sKkpanos oucn.ies, cghopmuposannuvix 6 namamu TC,

HO HA OUCNJIEU MOJCeN 8bl8OOUMbCS MOJILKO 0OUH INEMEHN MACCUBA.
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Jlia Kaxaoi Tpynmbl co3faeTcs 10 BOCBMHU CTPAaHHUIl U3 pacuera MO YeTbIpe 30HbI Ha
CTpaHuIly B 3aBUCHMOCTH OT Tuma [IY. MakcumanbHOoe KojmudecTBO Tpynn 32 mius npubopa

«Tpombon I[TY-M-32». B nanHOM city4ae B OJIHY TPYIIY BXOAUT OJTHA 30HA OTIOBEIICHHMS.

B onuH MOMEHT BpeMeHH Ha AMCIIee OTOOpakaeTcsl OJHA U3 CTPAHUI] OJHOU TPYIIIHL.
KpacHbIM 11BETOM OTMeueHa IepBas oToOpaxkaeMasi cTpaHuna. [lanpHeilee nepeMelieHue mno
CTpPaHMLAM BBINOJHACTCA CTPEJIKaMU YIIpaBlleHUs KypcopoM. lIpu mepemenieHun BIpaBoO WIH
BJICBO BBINOJHACTCS NEPEKIIOUYEHNE MEXAy rpynnaMu. [Ipum nepemerieHuu BBEpX WIM BHU3

BBIIIOJIHACTCS IIEPCKIIIOUCHUC 10 CITMCKY 30H.

KNS
Freynon 01 CTP. 01 FrPYNNA o2 CTP. 01
3 OHb 3 0Hbl
010203 | 04| 01]02 |03 ]|04]|
1] 1] 1] 1] 1] 1] 1] 1]
TrPYNMNA 01 CTP. 02 rPYnmna o2 CTP. 02
3 OHbI 3 0 HbI
05|06 |07 | 08| 05|06 |07 | 08|
1] 1] 1] 1] 1] 1] 1] 1]
TrPYNMNA 01 CTP. 03 rPYnmna o2 CTP. O3
3 OHbI 3 0 HbI
09|10 |11]12] 091011 ]12]
1] 1] 1] 1] 1] 1] 1] 1]
TPYNMNA 01 CTP. 04 reYynmna o2 CTP. 04
3 OHbI 3 0 HbI
13141516 | 1314|1516
1] 1] | 1] 1] 1] 1] 1]
rEYNMA o1 CTP. 05 FrPYNNA o2 CTP. 05
3 OHBI 3 0HBHI
17|18 |19 20| 17|18 |19 | 20|
1] 1] | 1] 1] 1] 1] 1]
rEYnNmA o1 CTP. 06 FrPYNNA o2 CTP. 06
3 OHbI 3 0HBI
2112223 24| 2102223 |24]|
1] 1] 1] 1] 1] 1] 1] 1]
rPEYNMNA 01 CTP. 07 FrPYNNA o2 CTP. 07
3 OHb 3 0 Hbl
252627 28)| 250262728
1] 1] 1] 1] 1] 1] 1] 1]
TrPYNMNA 01 CTP. OB rPYnmna o2 CTP. OB
3 OHbI 3 0 HbI
293031 32)| 290303132
1] 1] 1] 1] 1] 1] | 1]
Puc. 3.11
10
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[Tpu mHaxkatun kHONKKM ENTER BbIMoTHSETCS BXOT B pEKUM pEIaKTHPOBAHUS BHIOPAHHBIX
30H, BXOISIIKX B Tpymiy. [lepemenieHre mo Tabiumie BHITOTHICTCS CTPEIKaMH BIIPABO U BIIEBO,
U3MEHEHHE 3HAYCHUS CTPEIKaMu BBepX U BHU3. [Ipu Be1OOpe «0» 30HA HE BKIIIOYAETCS B TEKYIIYIO

rpynimy, Ipu BeIOOpE «1» 30Ha BKJIFOYEHA B TEKYILYIO TPYIIITY.
Jlst coxpaHeHust “3MeHeHui Heooxonumo HaxaTh ENTER.
BbIxoj U3 pexrMa peJak THpOBaHHUs 0€3 COXpaHeHHs M3MEHEeHUH Ha)katneM KHorku ESC.
Bo3sBpar B rmaBHOE MEHIO BBITIONHSICTCS HaskaTueM KHomku ESC.
3.4.4. Bxnaaka «HacTtpoikuy»

B nanHyr0 BKJIaJKy BKIIFOYEHBI HACTPOMKH U TECTHI pUOOpa.

Hacrpoliku
> YcTaHOBKa BpemeHu
Hacrpoiika RS485

Tect

Puc. 3.12

Jlnst BeIOOpa omHOW M3 pasnenoB Bkiaaku «HacTpoilku» HEOOXOAMMO TOABECTH Ha

HY)KHYIO CTpOUKY yka3atesb u Haxxatb ENTER.

3.4.4.1. YcraHoBKa BPEMEHH BBITIOJIHACTCS MPU NEPBOM BKJIOYECHUW TpUOOpa W TpH

HeO6XO,I[I/IMOCTI/I CKOPPECKTUPOBATb BPCMI.

YCTaHOBKa BpeMeHMU
lfrog | Mec| Ymuc | Yac| MwuH

22 01 23 23 45
OeHb: NMH | KYC +1

Puc. 3.13

[lepemenieHue Mex1y napaMeTpaMy BPEMEHU BBIIIOJIHAETCS CTPEJIKaMU BIIPABO U BIIEBO.
M3MeHeHne 3HaYeHHe CTpesIkaMHM BBEpX M BHU3. M3MeHeHue JO0KHO MPUCBAaMBATHCSA TOJBKO
nocne Haxarus Ha kHonky ENTER, npu sToM cekyHaam npucBauBaeTcs 3HA4€HHE HOJb. DTO
Heo0xoauMo i1 yctaHoBKM TaiiMepa TC mo curnany TouHoro Bpemenu. Ilapamerp Kuc — a3to
KOppEeKTHpYIOUMi  KodpduuueHT ToyHocTH  Xoaa.  [losb3oBaTens  caMOCTOSTENBHO

YCTaHABJIIMBACT Kuc o pe3yiibTaTaM HAKOILJICHHOM CTaTUCTUKHU B TEUCHHE KaK MHUHUMYM 10 JHEH.

KOppeKTI/IpOBKa TOYHOCTH XOJa BBIIIOJHACTCA B IIOJIHOYb. Kuc moxker MNpUHHUMATh

3HaueHus -3, -2, -1, 0, +1, +2, +3. [Ipu 3naueHnn «0» KOPPEKTHPOBKA HE BBHITOTHSICTCA.
3.4.4.2. Hacrpoiika RS485 (miis mopra Koncons mpudopa I1Y)

B nannom pa3aciic YCTaHABJIIMBACTCA CKOPOCTL MIEPCaAavIn JaHHBIX, apeC TCu azapec I1y.

Hacrpoiika RS485

App.TC|Aap.NY|Ckop.
253 | 16 | 19200

Puc. 3.14
11
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[Tepemenienne Mexay mapamMeTpaMu HAaCTPOWKU (CTpoka 3) BBIMONHSETCS CTPEITKaMH

BIIpaBO U BJICBO. H3MmeHeHNEe 3HAUCHHUE CTpPCJIKaMU BBCPX U BHUS.

3.4.4.3. Tectsl npubopa Mo3BOJISIOT IPOBEPUTH coenuHenue ¢ [1Y, Bkirtouenue moooi u3

30H OIIOBELICHUS, IPOUTPBIBAHKE TPEKA.

Tect

> [loakntoyeHue K MY
lMpoBepKa 30HbI
MpowurpbiBaTens

Puc. 3.15

[lepemenienne Mexay paszenamMH BBIIOJIHAETCS CTpelKkaMu BBepx — BHU3. Ilepexon

Haxaruem kHonku ENTER/

3.4.4.3.1. TlonknroueHue k [1Y BBIMOTHACTCS C UCIIOIB30BAHUEM TTAPAMETPOB, BBEICHHBIX

B myHKTe 3.4.5.2. Bua ctpanuibl n3o0paxkeH Ha puc. 3.16

MogkntodueHune K MYy
Ceasb c NY: [la/Hem
Cuumtatb TN MY:
CoobweHue om 1y

Puc. 3.16

IIpu ycranosnenuu cBs3u Ha IIY ornpasnsercs komanaa 3ampoca Bepcuu [10 u
cepuiiHoro Homepa. [Ipu ycrientHoM BBIIIOJIHEHUU COEIMHEHUS B CTPOKE 2 BhIBOAUTCA «Jla» U B
cTtpoke 4 BbiBoauTca cunmTaHHas Bepcus [1O, a 3arem cepuitablii Homep IIY. Kaxnoe us

COOOIIIEHUN BBIBOIUTCS HA QUCIUIECH B TeUEHUE 2 CEK.

[Ipn ycnemHoM COEIMHEHMM BBINOJIHACTCA CHEAYIOIMA mar — cuarare tuam [1Y.

PGSYJ'II)TaT BBIBOAUTCA B CTPOKE 4. BI)IpaBHI/IBaHI/IG BBIITIOJIHUTD I10 JICBOMY Kparo.

3.4.4.3.2. TIpoBepka 30HBI O3BOJISIET BKIKOUUTH J1J1s IPOBEPKH JIt00YI0 30HY Ha [TV

MpoBepKa 30HbI
Bkn: 3oHa 01

3oHa noaxntodeHa: Ja/Hem
CoobweHue om 1y

Puc. 3.17

[Tepemenienne mexay pa3ps1aMu HOMEpPA 30HbI BBIMOJIHSETCS CTPEJIKaMHU BIIPABO U BJIEBO,

HN3MCHCHUA 3HAYCHUA pa3psija BhIMIOJIHACTCA CTPEIKAMU BBEPX U BHUS.

[Tocne ycTaHOBKM HOMEpa 30HBI BKIIOYCHHS BBITONMHsETCS HakatneM kHomku ENTER.

Pesynbrat BeiBoguTCA B cTpoke 3. [TomyueHHoe coobmenue ot [1Y BeIBoAUTCS B cTpoke 4.

12
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3.4.4.3.3. TlpourpsiBatenb MO3BOJSET BOCIPOU3BECTH JIFOOOW W3 3alMCaHHBIX TPEKOB.
[Tpu 3TOM 3By4YaTh OH JOKEH B 30HE, TOAKIIOYCHHOMU B 11. 3.4.4.3.2.

MpowurpbiBaTenb
Bbl6.Tpek:01 | Mp.:05

H>ll

Puc. 3.18

Ilepexon mMexny crpokamu 2 M 3 BBIIOJIHSAETCS CTpesKamMHu BBepx M BHM3. Ilepexon B
PEKUM pENAKTUPOBAHUS HOMEpPA 30Hbl M YIPABIECHUS BOCIPOM3BEIECHUEM IIPOUTPHIBATENS
BbINoHsAeTCsT HaxkarneM kHonku ENTER. Ilepememienune mexay paspsizaMu HOMEpa 30HbI

BBITIOJIHACTCA CTPCIIKAMM BIIPABO U BJICBO, A U3BMCHCHUC 3HAYCHUSA CTPCIIKAMH BBCPX U BHUS.

Br160p pexxumMa yrnpaBiieHus: IPOUTPHIBATEIEM BBIIIOJIIHAETCS CTPEIKaMU BIIPaBO U BIIEBO.
AKTHBaIus BHIOPAHHOTO pekuMa BoinoHseTcst KHonkoir ENTER.

3.5.  Bospar u3 meHto BbemosHseTcs kHomkod ESC. IlpuueM onHO HakaThe BO3Bpallact

TOJIBKO Ha OJHH Hiar Hasaza I10 MCHIO.

4. Oo0mas kapra menro TC
Cwm. Puc.4.1

13
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Talimep curHanos

TpomboH TC
@

c

CoeauHeHwue k NY: Ja/Hem*
Tun npubopa:
Tpom6oH-Yy4*

PaboTa no cueHapuam
12.09.2022 | Mu | 12:16
TeKywui cueHapui
Mpynna:01|12:12|Tp.01

MeHto
> CueHapuw rpynn
Coctas rpynn

Hacrpoiikn —
TPYynNnA o1 TPynna oz TPYyNMNa o3
BPEMA 10:20 TPEK 05 BPEMSA 10:20 TPEK 02 BPEMA 10:20 TPEK 04
NH|BT|CP|Y4T|NT|CB|BC NH|BT|CP|Y4T|NT|CB|BC MH|BT|CP|Y4T|NT|CB|BC
reynna o1 cTP. 01 TPYNnA 02 cTP. 01 P T | o Y v [ T S L
3 OHbl 3 OHbl
01]02]03|04] o1/0z2]03|0a] TET L UEErey
1] 1] 1) | 1 1] 1] 1) BPEMA 12:00 TPEK 06 PEMA 15:30 TPEK 01
NH|BT|CP|Y4T|NT|CB|BC NH|BT|CP|YT|NT|CB|BC
reynna o1 CTP. 02 rPYynna o2 CTP. 02 1] 1| 1| 1] 1] o] o 0| 0| 1] 1] 1] o] o
3 OHbl 3 0H
0s|o6]o7 08| 0s5|o06]07]0o8] FTPYNNA 01
1] 1] 1] | 1] 1] 1] 1] BPEMSA 15:00 TPEK 06
NH|BT|CP|Y4T|NT|CB|BC
reynna o1 CTP. 03 reynna o2 CTP. 03 1] 1] 1| 1] 1] of of
3 OHbl 3 0H
u?|1:|11|1:| n?|ll:|ll|l| TPYNnA o1
1 1 1 1 ! 1 BPEMA 16:00 TPEK 06
repynna o1 CTP. 04 reynna o2 CTP. 04 ﬂHl!TlEFl"l'l“T'CElBC
3 OHBI 30HH 1] 1] 1] 1] 1] o] 0o
13]14)15]|16] 13|14|15]|16]
1] 1] 1] | 1] 1 | | ¢
reynna o1 CTP. 0S5 reynna o2 CTP. 05
3 OHB 3 0HB
17]18|19]|20] 17|18 |19]20] FrPynna 01
1] 1] 1] 1] 1] 1] 1] 1) BPEMA 10:20 TPEK 05
TPYNNA 01 cTP. 04 TPYNNA 02 TP 0 NMH|BT|CP |MY4T|NT|CB|BC
3 OHB 3 0HB
21122123 24| 2122123 124] 1] 1| 0| 0 | 0| o] 0O
1] 1] 1] 1 1 1] 1] 1]
reynna o1 CTP. 07 reynna oz CTP. 07
3 OHB 3 0HB
25]26]27 28] 2526|2728 TPYNONA 01 CTP. 01
1] 1] 1] 1 1] 1] 1] 1] .
- 3 OHBbI
reynna o1 CTP. 08 reynna oz CTP. 08
3 OHB 3 oHb 01|02 03| 04|
293031 ]32] 293031 [32]
1] 1] 1] 1] 1] 1] 1 1] 1] 1] 1] 1]
A
Hacrpoiiku
> YcTaHOBKa BpemeHun
Hacrpoiika RS485 l
Tect
YcTaHOBKa BpemMeHu
Fog | Mec | Yuc| Yac| MwuH
22 01 23 23 45
JeHb: MH
Y

Hacrpoiika RS485
Aap.TC|Agp.NY|Ckop.
253 | 16 | 19200

Tect

> [loakntoyenue Kk MY
MpoBepkKa 30HbI

MpowurpbiBaTens ]

Mopkntoyenue Kk MY
Ceasb c NY: Ja/Hem
Cuntatb TN MY:
CoobweHue om 1y

MNpoBepKa 30HbI
Bkn: 3oHa 01
3oHa noakntoueHa: Ja/Hem
CoobuwjeHue om 1Y

A

MpowurpbiBatens
Bbi6paTtb Tpek: 01

B>

Puc. 4.1
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5. IIporpamma paspadorku konurypamun aiasa TC

5.1.  Jlns xaxxaoro o0bekTa, Ha KoTopoM Oyner ycraHosieH TC, HE00X0IUMO CO3JJaHHE YHUKAIBHOTO
KOH(HUTypaliMOHHOTO MpoekTa. B pamkax mpoekra HE0OXOAWMO CO3[aTh T'PYMIBI 30H OMOBELICHUS B
MPOU3BOJILHOM COYETaHWM M JJISl KaXI0H TPYIIBI 33/1aTh HECKOJIBKO clieHapueB. Kaxnomy creHapuio
HE0OXO0MMO Ha3HAYUTh BPEMS U 3BYKOBOW CHUTHAJ (MJIM PEUeBOE COOOIIECHHUE).

5.2. Jlna pa3paboTKu HEOOXOJMMOIO IMPOEKTa MCIOJIb3YeTCs CIClMaibHas mporpamma IImsig.exe,

KOTOPYIO MOXHO CKauaTh C caiiTa kommanuu « TpomMOoH».
5.3.  Pabora B mporpamme Timesig (ganee I10)

ITO mo3BosseT co3maTh MPOEKT, COXPAHUTh CO3JIaHHBIN MPOEKT, PEAAKTHPOBATH yXKE CO3JaHHBIC
MIPOEKTHI, BBIOIHATH SKCHOPT mpoekta B popmar Paiima COMOUT.CSV, BeimonHATs, UMIOPT HU3 daiina
Excel.

5.3.1. Ilocne 3anmycka [1O oTKpbIBaeTCSI OCHOBHOE OKHO IPOTPAMMBI.

51 Kondmrypatop TafiMepa curHana - X

Penaxmposats  Mowmows

BiepHTe 1w aodapsTe rpyny

Puc. 5.1

OcHoBHbIE (QYHKIIMH BBIBEJICHBI B BUJIE TUKTOTPAMM.

NREERS

...................

1. Co3paTtb NpoekKT | ‘
2. OTKpbITb NPOEKT

3. CoxpaHuTb NPOEKT
4. COXpaHUTb KaK ...
5. UmnoptnpoBaTb NpoeKT
6. DKcnopTUpoBaTb NPOEKT

Puc. 5.2

U4 .
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5.3.2. Co3naTh IpOEKT

[Tocne Bb130Ba pyHKIMN «CO3/1aTh MPOEKT» OTKPHIBACTCS OKHO JIJIs1 BBOJA Ha3BAHUS IIPOCKTA.

BEEAMTE Ha3BaHWe NpOEKTa >

Puc. 5.2
Hasanue moxxet ObITh Jr000¢. [Tpumep: [koma Ne 1385.

Crnenyronmii 3anpoc mporpaMMbl MpejiaraeT BeiOpaTh U3 cnmcka tum [1Y, k koTtopomy Oynet

noakiarouarsbea TC.

Ykamute TMN npubopa X

porGoH MY-8 Ll

Tpomton 14-4 A
Tportion MNY-4K

Tporation NMY-BK

Tpoméion NY-M-8

TpomtoH MY-M-16

Tpomton NY-M-24

Tportion NMY-M-32 v

Puc. 5.3

Yka3zaHHEIC napaMCeTphbl 3aHOCATCA B OITMCAHUEC IIPOCKTA.

=| KoHgHrypaTop TafmMepa CHrHaNa - ®x |

Daitn  Pegakthposate  [omowb

MEEl=R

Mpoetr: lixona M=1385
Yerpoticren:  Tpomtion MY-8

fa

OnuncaHue NPOEKTa

Puc. 5.4

Jns mpopoimkeHus paboThl pEKOMEHAYETCsl COXPAHUTh MPOEKT B 3apaHee CO3/1aHHOU paboueid

ITarkKe.

U4 .
\ )) SEC.RU KopoTkun nyTb K nHcbopmauum CkauaHo c sec.ru




5.3.3. Co3nanue rpynnbl 30H ONOBeMIEHUS

s BeI30Ba (YHKIMK HEOOXOIUMO KIMKHYTh NMPaBOW KHOMKOW MBIIIKK Ha B JIEBOM YacTH IMOJIS

MpOEKTa U BBIOpaTh «J{00aBUTH TPYIITY».

|1 Kondmrypatop Taiimepa curnana — %

Oafin  Pepakruposars  Momouw

njann Y s

Opoexr: Ukona N+1335
| Yerpoicre, TpomGon 148

JloBasuts rpynny

AB/IMTE FPynINYy

cuenapuii

ANTE CUEHapHIi

1 BriiepuTe WM A06aEETE rpynny

Puc. 5.5

W3 npennaraemoro crnucka BeIOpaTh HOMep rpymibl. KoauuecTBo rpymnm onpeneisieTcst HCXoast U3

BbIOpanHoro Thna I1Y.

i L
Buibepute rpynny X

=l

Puc. 5.6
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B nosie npoekTa nosiButcs 3anuck «l'pynmna 1»

41 Kondwrypatop Taiimepa curnana

— x }‘4) Kongurypatop Taiimepa curHana
®aiin  Pepaktmposate  Momouwe

MEEERIS MEEERS

Mpoekr. Wkona Ne1 385
Yerpodicteo.  Tpomtion MN4Y-8 Yerpodictea:  Tpomdon MY-8

Tpynna 1

- Fpynna 1:
Mpynna 1:

Hia rpynnes
I

2oHe!

Jokal
oma 2
oma 3
Jora 4
3oHa &
Soma &
Sora 7
ora B

Bhifepure 1K otaBsTe rpynny

Puc. 5.7

[Tocne BbIOOpa 3am¥icy B IPABOM YaCTH OIS IPOEKTA MOSIBUTCS HH(POPMAIHS [T BBOAA HA3BaHUS

IpynIbl U BBIOOpa 30H ONOBEIIEHUS, BXOAIINX B JaHHYt0 rpynny. Heo6xoaumo BBECTH Ha3BaHKE TPYIIIIBI
1 yKa3aThb 30HbI ONIOBEUICHUS, BXOIAIINE B YKa3aHHYIO TPYIILY.

#1 Konguryparop Taiimepa curtana

Maiin  Pegaktuposate  [Momows

DaKrAyc

Npoex: Wkona Me1385
Herpodicten.  TporGon M-8

- [pynna 1; YuetHee knacce
Mpynna 1:

W2 rpyrner

HueiHple knacck!

30He!

ona 1
3oHa 2
w| 3oHa 3
wl 3oma 4
wl 3oHa &

dona 7
3oHa 8

Puc. 5.8
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5.3.4. Co3nanue cueHapusi AJsi TPyNIbI

Jnist BeI30Ba (DyHKIIMH HEOOXOIUMO KIMKHYTh MPABOW KHOMKOW MBIIIKU B JIEBOM IOJIE MPOEKTA.

B nosBuBmIeMcs okHe BBIOpaTh QyHKIHIO «J{00aBUTH clieHApUii».

l Kondmryparop Taimeps curnana = =

Dain  Pegacrvposate  [Momows

D&y MEs s

[poesr Ulkona M1 285
Herpodicrea:  Tparbos N4-8

Tpurna 1: Yuedeas kaacce

Ipyona 1:

Mesa rpyrns

|L-I-¢I5Hme KASCCHI

AoBasute rpynny
Yaanwme rpyrmy

NoBasute cueHapui

! 5

Puc.5.9

B nmpoekTe nosiButcs 3amuck «Crenapuii 1». BeiOpars ykazaHHYO 3aITUCh.

3! Kondurypatop taiimepa curnana - X :"‘,' Konduryparep Taiimepa curnana - *

(Gaiin  Pegaktuposate  Momouws Daiin  Pegakmposate  [Momowes

l_]

/4
\

A
4

O

H

A 8 &

Mpoek:

Wkona M¥1385

Herpoficten:  Tporton M4-8

Mpynna 1: YyebHoie kaaccH

sRE= R

Mpoekr: Wrkona N385
Yerpoiictea:  TporGoH M4Y-5

= Fpynna 1: Hyeieie knaccel
i CueHapui 1:

Hrda rpynne WA clueHapis

HuedHeie knacoel ‘

30oHe! Bpera
ona 1 000
3oma 2

W 3oHa 3 Tpek

| Jona 4

Wl Jona 5 0

v Jona &
3oHa 7 TporKocTE
3oHa B 0

[ HeaenH

MoHEAEABHK
BropHdk.
Cpeaa
Yeteepr
Marhuug
CydiGora
BockpeceHse

SEC.RU
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B mpaBoii yactu mosisi mpoeKTa MOSIBATCS MapameTpbl HACTPOWKHU cleHapus. Cienyer HamucaTh
Ha3BaHME CLIEHApHs, yKa3aTb BpeMs, KOTJa CIIEHApUi 3amycKaeTcs, yKa3aTb HOMep TpeKka (3ByKOBOTO

(aiina) 3anucanHoro Ha «SD-kapre MP3» 1 ycTaHOBUTH TPOMKOCTh TPOUTPHIBAHKS TPEKA B IMAMA30HE OT
0 no 30.

#1 Konurypatop Taiimepa curnana — x

£ Kondmrypatop Talimepa curnana — x

®ain  Pegaktwpoeate  [Nomowe ®aiin  Pepaktmposats  TMomoue

Npoext: Wrona Mel 385 [poekT: Wkona Me1385

Yerpoicreo:  Tpombon MY-8 Yerpodicteo:  TporGod Y-8

= Fpynna 1: YuetHee knacckel [l Fpynna 1: YuetHeie knaccel

- Cuerapwid 1: 3s0HoK Ha ypor 1 Cuenapud 1: 3soHok Ha ypox 1 - CueHapuii 1: 380HoK Ha ypor 1 Cuenapua 2: flunedika
Wra cueHapua - CueHapui 2: NuHedika WA cueHapHa
‘3BOHOK Ha ypok 1 ‘ﬂuﬂeﬁxa
Bpeta Epera
08:30 1200
Tpex. Tpek
10 3z
TporkocTe TpoMKoCTE:
25 30
THW HegeM THW Hepend
| MoHenenbHAK ¥ MaHeaeEHK
| BTopHUE, BropHuk
R — e Ti—

| Yereepr Hereepr

¥ NarHiua v E:g;;?aa
Cyitiora
Bockpecerbe Bockpecerse

Puc. 5.11

[Tocne 3aBepiieHUs: BBO/IA CIICHAPUEB COXpaHUTE MPOEKT. [IpoekT OyaeT coxpaHeH B CHEUATIbEHOM
IS TAaHHOM TiporpamMmbl opmare (<ums>.ptts).

5.3.5. Dkcnopt npoekTa B paiia kondurypauun aias TC

Jiis sKcnopTa MpoekTa Ha)KMHUTE Ha COOTBETCTBYIOILYIO MUKTOrpamMmy (cM. puc.5.2). Beibepere

Nanky JUisl COXpaHeHUs Qaiiia KoHpUrypanuuu U coxpaHurte npoekt B ¢aitne ¢ umenem COMOUT.CSV.

Nwms ¢aitna pukcupoBaHHOE M HE MOYKET MEHSATHCH.
5.3.6. 3arpy3ska ¢aiina kondurypauuu B TC

Js 3arpysku aiina konpurypanuu Heooxoaumo ussnedb «SD-kapty SYS» u3 TC u ckonuposath
¢aitn COMOUT.CSV na SD-kapry. Ilocie ycranoButh kapty obpatrso B TC cm. puc. 1.2.

B crannapthoif mocraBke TC nHa SD-kapre SYS 3amucan ¢aitn COMOUT.CSV ¢ npumepom
KoHurypauuu. B nanke «I[IpumMepbn» 3anucanbl HECKOIBKO MPOEKTOB AJIsi BO3MOXKHOT'O UCIIOIb30BaHUS B
KayecTBe 11a0JI0Ha CO3/IaHUsI COOCTBEHHBIX TPOEKTOB.

5.3.7. 3Bykosbie daiinbl MP3

Ha «SD-kapte MP3» 3amucanbl 3ByKOBBIE (aiiibl, BXojasduMe B cTaHmapTHyto mnoctaBky TC.
[Tonp30BaTenb MOXKET 3amucarbh CBOU (ailnpl. IIpM 3TOM HY)XHO BBINOJHUTH TpeOOBaHHE 1O HWMEHH

(aiinoB: ums Qaiiina JOHKHO COCTOSITh U3 Tpexpas3psaHoro yncia (Hanpumep, 001 wu 056), hopmar daiina
noskeH 0piTe MP3.

( )) SEC.RU KopoTkun nyTb K MHpopmaLmm
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5.3.8. HmmopT ¢aiija koHpurypauuu.

[Tporpamma mo3BossieT uMIopTupoBarh ¢aitn xkonpurypaun COMOUT.CSV, 3anucansblii Ha
«SD-kapre SYS». D10 MOXeT moTpebdoBaThcs B cllydae MOTEPH WIH OTCYTCTBHs (haiija MpoeKTa.
Heobxomumo u3Bneus kapty uz TC, ckomupoBars ¢aitn COMOUT.CSV Ha KOMIBIOTEP H, HCIONB3YS
dynkuo «mmnoptupoBath npoekT» (cM. puc. 5.2), 3arpy3uth AaHHBIE B Iporpammy. B nanpHeiimem

MO>KHO BBIIIOJIHUTH KOPPEKTUPOBKY U COXPAHEHUE IPOEKTA.

6. Kpenuienne TC.

Konctpykuusa TC npeaycMmarpuBaeT HacTeHHbIN ciocoO kperienus. Ha Puc.6.1 ykazanbl
pa3Mepbl AJis yCTaHOBKHU.

218
770 24

R
2 paduca
20

L Ty

\_'\
J_J

2
D

s

525

Puc.6.1

I[J'IS[ MOHTaXa pCKOMCHAYCTCA UCIIOJIb30BATh KPCIICIK U3 KOMIIJICKTA ITOCTABKH.

7. TapanTHiiHbIe 005132TEIbCTBA

[TpennpusaTre-nu3roToBUTENb rapaHTupyer coorBercTBUe TaiiMepa curHanoB «TpomOon TC»
XapaKTepUCTHKaM, yKa3aHHbIM B Ilacmopte, mpu coOit0ieHuU MOTpeOuTeNeM YCIOBUM IKCIUTyaTalllH,

H3JI0OKCHHBIX B PYKOBOACTBEC 110 3KCILTyaTalluH.

["apanTuitabiii cpok skciutyaTanuu TC coctaBisieT 24 Mecslia ¢ MOMEHTa OTTPY3KH MOTPEOUTENIO.
B Tedyenme naHHOTO CpOKa HM3TOTOBHUTENH 00s3yeTcsi peMoHTHpoBaTh TC 3a CBOM cueT B ciaydasx

O6H3py>KeHI/I$I B HCM CKPBITBIX IIPOU3BOACTBCHHBIX )Ie(i)eKTOB HJIN BBIXOJIOB €TI0 U3 CTPOs.

CaMOCTOSTEIIbHEIN PEMOHT TC HOTp€6I/ITCJICM HC JOIMMYyCKacCTCA. HOCTaBKa TCk MECTY BBIIIOJTHCHUA

rapaHTUITHOTO PEMOHTA M OOPaTHO BBITIONHSETCS 3a CUET MOTPeOUuTENsl.
HetictBue rapantun Ha TC mpekpamaercs B CISAYIONUX CIydasx:

Bbixojia TC U3 cTpos Mo NMpUYMHE HEeCOOIIONEeHHUs MOTpeOuTeNneM MpaBUil TPAaHCIOPTUPOBAHUS,

XpaHCHU, MOHTA>Ka U YCJIOBI/Iﬁ SKCIUTyaTaluu;

py OOHApYKEHUHU MEXaHUUECKUX JIePEKTOB;

U4 .
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camocTtosTenbHoro pemonTa TC moTpeduTesnem.

Cpoxk ciry:x0b1 000pynoBanusi — He MeHee 10 JeT ¢ MOMEeHTa U3TOTOBIICHHUS.

8. CBegeHus 00 U3roroBHUTEIE

UsroroBurens: OO0 «COYD «Tpombon»,

www.trombon.org, info@trombon.org, +7 (499) 788 92 16

Anpec npousBoactsa: 390029, r. Psizans, yin. BeicokoBonbTHas, nom 40A, nurepa b.
Crmyx0a moaiepkku, cepBUcHBIA 1eHTp: 127018, r. MockBa, yn. Ckinagounas, aom 1, ctp. 1,

BIl CrankomuT, moawesn 2, atax 2, opuc 1720.

Tenedonst: +7 (495) 789-39-18, +7 (800) 444-14-73
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