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KoHTponbHo-u3meputenbHbie npubopbl n aBTomaTtusauus (KUMnA)

YneTpassykoBou pacxopomep FLUXUS
0151 CBEPXHU3KMX TEMNEPATYP

A\TEKKHOY

MWP TOYHBIX WZMEPEHUWA

HaknapgHaa ynbTpassBykoBasa pac-
XOAOMETPUA — OTHOCMTENbHO MOJIOAOMN
MeTOZ M3MEPEHNI, KOTOPbIA Hayan BHes-
PATbCA B MPOMbILIEHHOCTb B KOHLE
npownoro Beka. CHayana ynbTpasByKo-
Bble PacXofOMepbl MMeNN He Tak MHOro
CTOPOHHUKOB. B mepByio ouepenp cken-
TUKW YKa3blBaJin Ha HU3KYIO TOYHOCTb
N3MEPEHUI MO CPaBHEHMIO C BPE3HbIMM
pacxogomepamMn U OrPaHNYeHHble BO3-
MOMHOCTMN [51A PaboTbl B CIIOMXHbIX YCNO-
BUAX dKcnnyatauun. OgHako K HacTtos-
LemMy BPemMeHU CUTyauusa M3MeHWUnach:
YNbTPa3ByKOBble HaKagHble Pacxofo-

€

Mepbl HaKOHEL, 3aCTy>KUIn Mnpu3sHaHue
noTpebuTenen U BbICOKON TOYHOCTbIO,
M 6GONbWVMM BO3MOXXHOCTAMU MpU-
MEHEHNA, 3a4acTylo NPeBOCXOAALNMU
BO3MOXXHOCTY BPE3HbIX PacXO4OMEPOB.
ToH B paboTe Hapg yCOBepLUEHCT-
BOBaHMEM YNbTPa3BYyKOBbIX Haknaj-
HbIX pacxoJOMepoB BcCerfja 3ajaBana
komnaHua Flexim (fepmaHua) - nu-
Jep daHHOM oTpacnu. Ee pacxopome-
pbl xkuakoctn u rasa FLUXUS BobiBena
Ha POCCUMCKUI PbIHOK NeTepbyprckas
KomnaHua «TekkHoy». [lpowusolwno
510 20 neT Ha3af, a B HacTosALlee Bpe-

VYnvrpassykosrie pacxopomepst FLUXUS ceropHs MCIONb3yOTCA Kak B IIPO-
MBILITIEHHOCTH, Tak U Ha o6bekTax JKKX. OHM 3aB0eBLIBAIOT BCE 60MLUIVIO
TIOMYNAPHOCTb 671arofaps CBOUM IIPEUMYLLECTBAM, HE[OCTYIIHLIM PACXOZOMe-
pam Apyrux TumoB. [Ins HUX He TpeGyeTcs AenaTh BPe3KY W OCTaHABAUBATb
TEXHOJLOTUYECKUN MPOLECC, UX LleHa He TPUBA3aHA K AWaMeTpy TpyObl W T. A.
06 ocoberHocrax pacxopomepos FLUXUS, B ToM uucne Mopenu ans paboTs
TIPU CBEPXHU3KUX TEMIlepaTypax, paccKa3biBaeT PYKOBOAUTENb TeXHUYECKOW
nopznepxkun ornena KUII AO «Texktoy» 1. JI. lllymakos.

A0 «TexxHoy, . CankT-IleTep6ypr

MA AO «TeKKkHOy», onmpasacb Ha OMbIT
NMapTHEPOB U YyUMTbIBasA OCOOEHHOCTYU
TexHonorun B Poccun, BbIBOAMT Ha
PbIHOK CBOW YNbTPa3BYyKOBbIE PaCXo-
gomepbl «OJIEKCYC».

OpHO 13 rMaBHbIX MPENMYLLECTB Yrb-
Tpa3ByKoOBbIX pacxogomepoB FLUXUS -
OTCYTCTBUE HEOOXOAMMOCTY fieNaTb Bpes-
Ky (puc. 1). HaknagHble gatumku npocto
NPVXNMAIOTCA K Tpybe, npuuem ans
3TOro faxe He Tpebyetcsa obpabaTbiBaTh
ee [0 1AeanbHOro COCTOAHMS: AOCTaTou-
HO CHATb U3OMALMIO 1 YAAIUTb HAPOCTb,
yTOObl ObGECNeUNTb AaTUMKam MIOTHOE

Puc. 1. Pacxopnomep FLUXUS ¢ HaknapgHLIMU LaTYMKaAMU



Puc. 2. Pacxopnomep Flexim FLUXUS F800 Ha Tpy60mpoBOZie C KPUOTEHHO cpenoit

npwneraHvie. 3To NO3BOMAET YCTaHaBU-
BaTb pacxofomep 6e3 0CTaHOBKM NpoLiec-
Ca, UTO ABNAETCA KPUTUUYECKUM Tpebo-
BaHMEM ANA MHOTUX NPOW3BOACTB.

YTto e KacaeTca TOUHOCTU K3mepe-
HWUIA, TO 3TOT NOKa3aTeslb YAanoch 3Hauu-
TeNbHO YNyYwuTb Gnarofaps Matemarti-
ueckon 06paboTKe CUrHanoB. M3BecTHo,
UTO OCHOBHOE YA3BMMOE MECTO YNbTpa-
3BYKOBOIO METOfa — Pa3/fyHble BbICTy-
natoLime NOBEpPXHOCTU BHYTPU eMKOCTY
CO CPefoit, OT KOTOPbIX 3XOCUrHas ToXe
OTPAXKAETCA, BIUAA HA pe3ynbTathbl U3Me-
peHuii. OfHaKo CoBpeMeHHble MeToAbl
MaTemaTMyeckoro obcueTa, 3aNioKeHHble
B MPOrpammy, BCTPOEHHYIO B SJIEKTPOH-
Hbll 610K pacxogomepa, Mo3BOMAKOT
NpuGopy NrHOPUPOBATL TaKMe NMOMEXH,

6naropapa Yemy MOrpeLHOCTb PacXopo-
mepoB FLUXUS coctaensetr 0,5-1%.
B HekoTopbIx ncnonHeHusax — go 0,25%.
Pacxopomepbl FLUXUS uvmetoT BO3-
MOXHOCTb COXPAHATb pe3ysibTaTbl M3Me-
peHnii BO BHYTPEHHeN namsaTn (o6bema
KOTOPOW XBaTaeT Ha 3 roga pabotbl),
BbIMOJIHATD CaMOAMArHOCTUKY U nepepa-
BaTb BCHO 3Ty MHOOPMALMIO Ha BHELLUHee
yCcTponcTeo. bonee Toro, MHTENNEKTy-
anbHble BO3MOXHOCTM pacxofoMepoB
FLUXUS no3BonAioT UM BbINOAHATD
CBOV 33ajauv B YCIOBUSIX, C KOTOPbIMHA
He CnpaBnAloOTCA JaXke Apyrve ynbtpa-
3BYKOBbIE HAKJIaHble PACXOA4OMEpBDI.
Hanpumep, pacxogomepbl FLUXUS
B CMELMANbHOM VICMOIHEHWUN YCMELHO
BESIN YYET MaCTOBON BOAbI NMpU f06blye

HedTn B CeBEpPHOM MOpE, rae BOAa CWilb-
HO 3arps3HeHa NecKoM.

Nepexoda K pasroBopy O PasnnyHbIX
NCNONMHEHUAX YNbTPa3BYKOBbIX pPacxodo-
mepoB FLUXUS, cnepgyetr oTmMeTuTb MX
6onbluoe pasHoobpasue. B cemelicTBe
NprbopOoB NpeAcTaBieHbl MOAeNV AJis
Tpyb caMoro pasHoro AvameTpa, Hauu-
Hasa oT 6 mm 1 1o 12 m. Ectb cTtaumoHap-
Hble 11 NePeHOCHbIE PAaCcXOAOMEpbI, Mofe-
NN ANA N3MEPEHUs PacXofa »KULKOCTEN
1 rasos, C ogH1M, OABYMA U YeTbipbMA
KaHalaMn n3mepeHnd, pasHbiIMU Buaa-
MM B3pPbIBO3alLnTbl, CTeNneHAMN 3allnTbl
obonoukn IP, Kopnycom n3 pasinyHbIX
MaTepuanoB, C MOAAEPKKOM pPasHbIX
NPOTOKOJIOB Nepefayun AaHHbIX N T. 4.

OpHom 13 caMbiX BapuaTMBHbIX Xa-
pakTepucTuk pacxogomepoB FLUXUS
ABMAETCA Amana3oH pabounx Temme-
patyp. Hanpumep, umeiotca mogenu,
KOTOpble CMOCOOHbI paboTaTb Ha TPY-
6ax, NOBEPXHOCTb KOTOPbIX pa3orpera
Jo Temnepatyp Bbiwe 250 °C. B Takmx
cnydadax wnCNonb3yTcA cneumnanbHble
BOJIHOBOAbI TOJIUMHON 3-5 MM, OHWU
YCTaHaBNNBAIOTCA Ha TpyOy, a Ha HuX
Kpenutca cam AatumKk. A OfHOW M3 HO-
BEMLUNX Pa3paboToK CTan pacxogomep
Flexim FLUXUS F800, KoTopblil, Ha-
060pOT, cnocobeH paboTaTtbh Ha Tpybax
C KpUOreHHbIMMN XNOKOCTAMU, TO eCTb
npu Temnepartypax BrioTb fo -200 °C
(puc. 2). Takon npubop BOCTPebOBaH
Ha npoueccax UUPKYIALUN CXKUMKEH-
HOro NPVPOAJHOrO rasa.

06 31O HOBOW pa3paboTke, a Tak-
e 06 0COBGEHHOCTAX PAacXxo4oMepoB
FLUXUS, pocTynHbix B HacTosllee Bpe-
Msl, Mbl MOMPOCWNIN PaccKasaTb Beaylle-
ro crneynanncra KomnaHum «TeKKHoy»
Omntpuna Wymakosa.

VIHTepBLIO ¢ AMuTprem JlibBoBnyem LLymakoBbim,
OYKOBOAMTENEM TEXHNYECKOW NOAAEe0XKN
otoena KU AO «TekkHOoy»

WCVYII: Haknapxeie ynbTpassByKoBbie
PacxopoMepsl ABNAITCA OTIUYHOM
QbTEpPHATUBOM TOTPYHBIM 371€KTPO-
MarHWUTHBIM Y TIPOYMUM TUITaM BPE3HBIX
PacxofOMepoB, TaK KaK OHU MOTYT
MOHTWUPOBATbCA U 1eMOHTUPOBATHCA
6€3 OCTAaHOBKM MPOLIECCa, NX 1jeHa ITPA-

MO He IIpuBA3aHa K AUaMeTpy, U OHU
He Takue KpymHorabaputHbie. OnHako
I7IaBHbIN IULIOC HaKNA[HLIX PACXOZ0-
MEPOB — OTCYTCTBUE KOHTAKTa C U3Me-
paemon cpenoii. Ha kaxue eme mniocst
HaKJIa[IHLIX PACXOJlOMEPOB BLI ObI yKa-
3anu?

[ JL IIymakos: Mpexge Bcero, Ha
6e30MacHOCTb 3KCrnyaTaumn. Haknag-
HOW MeTOoA MpeAronaraeT OTCYTCTBUE
BPE30K B TPY6OMPOBO, COOTBETCTBEHHO
HET pUCKa yTeueK B3PbIBOOMACHBIX U ar-
PECCUBHbBIX AAOBUTHIX XWAKOCTENA 1 Fa-
30B. TakKe A Gbl OTMETWN HEBbICOKME
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3aTpaTthl Ha BrafeHe 0bopyaoBaHMEM,
0COBEHHO — Ha MpPOBefeHVEe MNeproau-
Uecko MOBEPKM U MnaHoBoe o6cny-
XKMBaHVEe, B TOM UuCsie 1 NO MpUunHe
KPYMHbIX rabapuToB, B YacTHOCTW Aua-
MeTpOoB cBbiwe 150 mMm. Y HaknagHbix
[pacxoOMEPOB LUMPOKWIA CNEKTP Npu-
MEHEHWNIA Ha Pa3HOOOPa3HbIX MpoLec-
cax. C X NOMOLLbIO MOXHO W3MepATb
pacxof *KWAKOCTEN 1 ra3oB, UCMOSb30-
BaTb 0OOPYHOBaHME KaK TEMIOCUYETUMK,
NpounsBoANTL aHanm3 cpen (Henpepbis-
HOe M3MepeHue Nno Macce, MIOTHOCTY
N KOHLEHTPaUUW M3MepsieMoln cpeqbl),
a TaKkXe pacno3HaBaTb cpefbl, TeKyLime
B [aHHbIi MOMEHT B Tpybonposoze,
1 NpounsBoanTb KX yueT. OavH 13 nno-
COB — BO3MOXHOCTb COBpaTb KOMMAEKT
obopynoBaHUsA, CoBMeLLaoWmin B cebe
Cpa3y HecKosbKo OYHKLUMA r3mepe-
HYA. Bce 3T n3MepeHns nponssogatca
C BbICOKOW TOYHOCTbIO, MOrPeLHOCTb
He npeBblwaeT 0,25-0,5% (B 3aBuCK-
MOCTU OT MPUMEHEHNSA).

VICVII: Flexim FLUXUS F800 — onxa
13 mepBbIx B Poccun BBEEHHDIX B 3KC-
IUIyaTaumio Mozenie, pacCUNTaHHbIX
Ha CBepXHU3KUe TeMIlepaTypH — A0
-163 °C (UMPKYNALUA CHUKEHHOTO
IPUPOZHOro rasa). Bnaropapa kakum
penreHnAM HaknagHbe JaTiuKu n caM
pPacxofoMep BLIEPKUBAIOT Takue
YCNnoBUA?

,[[.H. myMaKOB: AnAa npymeHeHuA
HaKflagHbIX CMCTEM Ha npoLueccax npu
Temnepatypax ot -55 go -200 °C paspa-
6otaHa cneuuwanbHaa TexHonorua Wave
Injector CRYO. 3710 3anaTeHTOBaHHOe
YCTPOWNCTBO M30NUPYET YNbTPa3BYyKO-
Bble AaTYMKLN OT XONIOAHON TPy6bl 1 B TO
Xe BpemA obecrneunBaeT aKyCTUYECKUN
KOHTaKT. bnaropgapa 3Tomy cTaHAapT-
Hble JaTuMKN MOXHO WCMOMNb30BaTh Npu
3KCTPeMasnbHbIX TemrepaTypax.

MCYII: C xakmMn TPYAHOCTAMM B
CTONIKHY/UCh TIPU YCTAHOBKE 3TOM MO-
J\e7IM Ha TaKOM CJI0KHOM IpoLecce?

[ J1 IymMakoB: O6biuHo MoHTax
NpnbopoB Ha NpoLeccax CKUKEHHOro
NMPUPOAHOTO rasa OCyLecTBAAETCA A0
MOMeHTa 3anycka Mpov3BoAcCTBa. ITO
CBA3aHO C TeM, YTO Mepej NycKom Bce
TpyObl yxe AOMKHbI ObITb 3a130n1poBa-
Hbl, MHayYe MpW CHATUW u3onAuMK (AnA
YCTaHOBKM OOOpYAOBaHWs) Cpasy Ha-
umMHaeTcA npouecc obneaeHeHUa TPyo,
UTO MeLlaeT MOHTaXy faTumkos. Mepen
Haluel KomnaHvel cTosana 3afjava ycra-

Puc. 3. MonTax pacxopnomepa Flexim FLUXUS F800 Ha Tpy6e ¢ KpUOTEHHOMW KULKO Cpenoit

HOBUTb ObOOPYHOBaHME HA [ENCTBYIO-
Lwem TpybonpoBope, C YemM Mbl YCreLHO
cnpasunncb (puc. 3). Hawa komaHpa
NPVIHANA PeLIeHNe O MOHTaXe B HOAbpPeE,
Korga BHeLUHASA, YNM4YHas, TemnepaTypa
pocturaet -30 °C B MOMEHT MOHWKEH-
HOoM BnaxHoctn. C nomowbio cne-
LMarnbHOM METOAUKM MOHTaX Obln ocy-
LecTBNEH B KpaTyanime cpoku, Tpyobl
3aM30MPOBaHbl N Pacxofomep ycneLu-
HO BBefleH B 3KCMnyaTauuio. Takon Tvn
MOHTa)a Oblflo Obl HEBO3MOXHO MpU-
MEHUTb AN BPEe3HbIX PAaCcXO4OMEpPOB,
TaK KaK BO3HMKMNA 6bl HEOGXOAMMOCTb
OCTaHOBKM MPOLIEeCCa, Yero 3akasumk He
MOXET JonycTuTb B 6nvkariwume 30 net
Nno MpUYMHE CIIOKHOW cneumndukn nyc-
Ka yCTaHOBKMU.

MCVYII: Ecnu roBopuTbh 0 KOHKpET-
Howi mopenu Flexim FLUXUS F800, To
KaKOBO MAaKCUMaJIbHO ZOITyCTUMOE CO-
LepXaHue ra3000pasHbIX U TBEPALIX
BKJIIOUEHUI, TI03BOJIAIOLLEE [IPOU3BE-
CTW KODPEKTHLIN pacyeT?

[.JI. llymakoB: OgHa w3 otnnum-
TeNIbHbIX OCOBEHHOCTEN PaCcXOfOMEPOB,
NpPUYYeM He TOSIbKO AaHHOW mMopaenw,
3TO BO3MOXHOCTb paboTbl B ABYX PeXu-
Max m3mepeHusa. OCHOBHbIM PEXUMOM
M3MEPEHUA ABNAETCA BCEM W3BECTHbIN
BpemMAuMMYNbCHbIN — Transit-Time, HO
npv U3mMepeHnn cpeq ¢ 6onblumm cogep-
aHviem ra3oBbIX Ny3blpell 1 TBepAblX
yacTuL 3aTyxaHue YNbTPa3ByKOBOrO CUr-
Hana CTaHOBWTCA Gonee CUNIbHBIM U MO-

»KEeT MeLlaTb pPacnpOCTPaHEHMI0 CUrHana
B cpepe. [lanbHelwee n3mepeHue B pe-
Xume Transit-Time yxe He npepncrasns-
€TCsl BO3MOXHbIM, 1 Npubop aBTOMaTy-
YeCKn NepexoaunT B PeXnM n3MepeHuns
Noise-Trek, ncnonb3ysa Hanuuue raso-
BbIX Ny3blpel 1 TBEPAbIX YacTuL, B Cpeqe.
YnbTpa3ByKOBblE CUrHasbl MOCbIIAOTCA
B Cpedy C KOPOTK/MU MPOMEXYTKaMM,
OTpakaloTcA OT ra3’oBblX Ny3blpen unu
TBEpAbIX YacCTWL, U CHOBA MPUHMMAIOT-
ca pgatunkom. OnpepenaeTca pa3HOCTb
BPEMEHN NPOXOXAEHUA MeXZy ABYyMA
nocnefoBaTeNbHbIMA - U3MEPUTENbHBIMU
CWTHaNamMmu, OTPaKeHHbIMU OT OfHOW
N TOWM e yacTuupl. Pa3HOCTb BpemMeHu
NPOXOXKAEHUS MPOMNOPLMOHaNbHA pac-
CTOAHWIO, MPOMAEHHOMY 3TOW YacTuuei
3a NPOMEXYTOK BpeMeHu Mexay nsme-
pUTENbHBLIMA CUTHaNAMK, N CKOPOCTH,
C KOTOPOW YacTuua nepeaBuraeTca no
Tpy6e. COOTBETCTBEHHO M3MepeHus
OCTalTCA HeNpepbIBHbIMM.

VCVII: Tipu 3akase ynsTpassyKoBOro
pacxonomepa ¢ Hak/1agHbIMU AaTIUKa-
MU OCYILIECTBAETE NW Bbl IIPOTrPaMMM-
pOBaHUe AMAMeTPa, Ha KOTOpoM 6yzeT
paborarh pubOpP, UK 3TO JeNaeT 3a-
Ka3uuK CBOUMU CUJIaMU?

[.JI. lllymakoB: Mporpammuposa-
HMWe pacxofjoMepa MOXET BbINOMHNTL
Kak 3aKa3uMK CaMOCTOATENbHO, TaK U 3a-
BOA-M3rOTOBUTENb MO MPEeABaPUTENbHO-
My 3anpocy. Mniockl CaMOCTOATENbHOM
HaCTPOIKM OBYCOBMEHbI YHUBEPCarlb-



HOCTbIO WCMONb30BaHNA HAKNagHOro
MeToAa MOHTaxa. Pacxogomepbl me-
0T WMPOKUIA AManasoH U MOryT npu-
MEHATbCA Ha Pa3HbIX N3MePUTENbHbIX
TOYKAxX MO KeNaHWio 3aKasuuka. Het He-
06XoAuMOCT NpefyCTaHaBNUBaTb UAN
KannbposaTb LUKaNy pacxofa Ha CTaguu
N3roTOBJIEHMA, KAaK 3TO OObIYHO MpO-
NCXOAUT C BPe3HbIMM PAaCXO[oOMepPaAMN.
3aKa3unk MOXKeT NpPOBeCTU [aHHYIo
npoueaypy Mo MecTy YCTaHOBKW, UYTO
elle pa3 AeMOHCTPUpPYET YHUKaNbHOCTb
3TOro obopypoBaHus. To ecTb Npu He-
06X0AMMOCTN NPUBOP MOXET ObITb Me-
peycTaHOBIEH Ha Apyroin Tpyb6onposos
C APYrUMM XapaKTepuCcTUKamMn pacxofa
1 Jake gpyromn cpegon.

WCVII: Kaxkne nnrepdeiics nocTym-
HBL B HACTOAIUIN MOMEHT? Bo3Mox-

18-1

Ghip

BbICTABKA MPOMAET

HO 11 UCTTONIHEHUe ¢ UHTepdeiicamn
RS-485 n HART?

[ 1. IllymMakoB: Pacxogomepsbi Flexim
FLUXUS nopaepuBaloT HeCKObKO OC-
HOBHbIX MPOTOKOJIOB Nepefayun faHHbIX
(aHanorosbin curHan, HART, RS-485
Modbus, FF, Ethernet) kak gns 6onee
CTapblX, TaK U A1A HOBEWLUNX aBTOMaT-
31POBaHHbIX CUCTEM. ITO 3aMETHO YMpo-
LaeT NpoLecc UHTerpaumnmn Ha Npouns-
BOACTBE. B nprnbopax HOBOro MOKoseHNs
peanu3oBaHa BO3MOXHOCTb yAaneHHoM
HaCTPOViKY, YTO 3aMEeTHO YMpPOLLAeT Npo-
BefeHvie AMarHOCTUKK 1 cepBrica obopy-
[oBaHuA.

M CVII: OcosHas chepa npumerermns
3TUX PACXO[OMEPOB — HedTexumMmuie-
CKOe ITPOU3BOACTBO?

MEXAOYHAPODHASN BbICTABKA INEKTPOHUKH

EXP0-2020
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[.JI. IlIymMakoB: He Tonbko Hedre-
xumnyeckoe. KomnaHua «TeKKHOy» Ha-
Konuna GoraTbli OMbIT MO BHEAPEHUIO
pacxogomepoB FLUXUS. OHm HaxogAT
npymeHeHne Kak B P®, Tak n cTpaHax
CHT: Ha npepnpuaTyax no gobblue Hed-
TM W ras3a, XMMWYECKON MPOMbILLIEHHO-
cTn, HedTe- 1 rasonepepaboTky, B chepe
SHepreTVKy, aTOMHOW MPOMbILLIEHHO-
CTW, MeTallypruu, MULLEBON MPOMbILL-
NEeHHOCTW 1 Ha BOAOKaHarnax.

becenosan C. B. boapbilues,
rnaBHbIA pegakTop XypHana «ACYI».

AO «TekkHoy», r. CaHkT-MeTepbypr,
Ten.: +7 (812) 324-5627,

e-mail: info@tek-know.ru,

cait: www.tek-know.ru

OPFAHU3ATOPbI:

EMATUYECKUE 3KCMO3ULIUN:

Jkcnosuuus [lenaptaMeHTa paauo31eKTpOHHON
npoMbiwneHHocT MuknpomTopra Poccuy, BKiloyas:
M3roToBUTENAMU

- peanpusTHii,
n3aenui, BK. X B i peecTp pi
Paano3neKTpoHHoM npoaykumm (MoctaHosneHne
Mpasutenscraa PO Ne878),

paspaboTok, co: B paMKax
rOCYAapCTBEHHOI NporpaMMbl «Pa3BuThe 3N1eKTPOHHON
W PafV03N1eKTPOHHOM NpoMbIuNeHHOCTH Ha 2013-2025 rogpb»
(MocTaHoBneHue Mpasutenscrea PO Ne109),

pasp TOK, obec

NPUOPUTETHBIX HALLMOHaNbHbIX MPOEKTOB.

JimBu3noHbl knactepa «Paguoanektponunka» MK «Poctex»
3KB

YuacTHUKM KoHKypca «3on0Toi Yun»
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KoHCopuUMyMbl U iU3aiiH-LIeHTPbI N0 3NEKTPOHNKeE

K pa3BuTus 3

papa

- ﬁrﬂ%}- ?IH

POCIA i itrr tbgure S

XKypHan “UCYN” Ne 2(86)_2020

N
=



