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ABGPMVIHHG CUTyaLmn Ha MArncTparbHbIX pr6OI'IPOBO,E{GX ConposoXXaaroTca norepetfr Le/TOCTHOCTHU U YyTEHYKAMMU YTI1IEBOOPO[OB
B OKpy>XaroLjyro cpegy. Pocr crommoctu yrnesofopofos, 4 TAKXE 3HAYMTENbHbIE KOMMeHcayun 3a 3KONOrnYeckmi m
MC!TepMGﬂbeIl;i yLuep6 BbIHY>KOAOT HGQSTeI'CIBOBbIe npepnpHraTHii Bce 60ﬂbLUee BHUMQAHHWE YypAersAaTb BOMPOCAM [MOBbILLIEHUS
HAQOEe>XHOCTN M 3q5¢eKTMBHOCTI4 3Kcnnyaraymmn  MarncrparbHbIX pr6onposo,q05. ﬂGHHGﬂ CTaTbs noceawjeHa «Cucreme
MOHHTOPUHIA MPOTAXKEHHbIX Oé'beKTOB” C MCrOJIb30BAHMEM PACrpeREeNeHHbIX N COCPE[OTOYEHHbIX BOJIOKOHHO-OMTMYECKMX
AATYMKOB - OJQHOIo M3 NepPCrneKkTMBHbIX HGI'IPCIBJ'IeHVIﬁ npuv co3naHnm I'IO,E(OdeIX CUCTEM.

Knrouessie cnosa: cucrema o6HApyxXeHHs yTeuek, MOHUTOPMHI MPOTAXEHHbIX OBBEKTOB, LEOCTHOCTs TPy6bI, pewwetku bperra.

K HacTosiieMy MOMeHTY pa3paboTaH Lebli psif CUCTEM
ooHapyxenus yreuek (COY), o0CHOBaHHBIX Ha pa3TMIHBIX
pu3NYeCKNX MPUHIIMIIAX, TAKUX KaK BOJIHA IABJICHUS, Oa-
JIAaHC YIJIEBOAOPOIOB U T.nI. Takue CHUCTeMBI JOCTaTOYHO
VCIICITHO BBHITIOJHSIIOT CBOM (DYHKIIMK Ha TPyOOIIpOBOmAX
C XUIKVMMH YIJIEBOIOPOIAMM U HAPSIOY C CUCTEMaMM TeJie-
MEXaHMKH YCTaHABIMBAIOTCS MIPAKTUIECKU Ha BCEX CTPOSI-
mmxcs TpyoomnpoBonax [1]. OqHako Ha MaruCTpaJbHBIX Ta-
3onpoBogax COY He HalUIM IUPOKOTO TPUMEHEHUS. DTO
CBSI3aHO KakK ¢ (DM3MYECKUMM CBOMCTBAMM Ta3000pa3HBIX
BEIIIECTB, OCOOCHHOCTSIMHM TEXHOJOTHUU TPAHCIIOPTHPOB-
K1, OTCYTCTBMEM HopMaTuBHOI 6a3bl B [TAO «I"azmpom»
Ha COY, Tak M CJIOXHOCTBIO TOCTWXKEHUS TPUEMIIEMOIA
YYBCTBUTEJIBLHOCTH 1 HANEXKHOCTH cyiecTBytonmx COY.

DddeKTUBHBIM pelieHrneM MpPoOJeMbl COXpaHEHUS
LIETOCTHOCTH TPyOOIIPOBOIA U HEMOIYIICHHUS YTeUEeK SIB-
JIIeTCsl MX MPeaoTBpallleHre 10 BOSHUKHOBeHUs. C 3ToM
LIEJIbI0 HEOOXOMUM HEIPEPHIBHBI MOHUTOPUHT TEXHUYC-
CKOTO cOCTOSTHUA Ta3ompoBona. Ocoboe BHUMaHUE IIPU
9TOM CJIeIyeT YAeIITh MOHUTOPUHTY KPUTUUECKUX yIaCT-
KOB MarucCTpajbHBIX TPYOOIIPOBOIOB, IIPOJIETAIOIINX B Ty-
CTOHACEJICHHBIX paiilOHAX, B MECTHOCTHU CO CJIOXKHOM Teo-
JIOTUYECKOM U TEKTOHMYECKOI 00CTaHOBKOM, TTOJBOIHBIX
U TPAHCIOPTHBIX IEPEX0laxX, 30HAX TePPOPUCTUICCKUX
yrpo3. CUCTeMbI, BBHITIOTHSIONTE (DYHKITNY MOHUTOPWHTA
TEXHUIECKOTO COCTOSTHUSI MAaTCTPAIbHBIX Ta30IIPOBOIOB,
nonyuyrni B [TAO “Tasnmpom” HazBaHue “CucteMbl MO-
HUTOPUHTA MPOTSLKEHHBIX 00beKTOB (CMITO)”. OmHuM
13 MEPCIIEKTUBHBIX HampaBiieHWit ipu co3ganuu CMITO
SIBJISIETCSI MCTIOJIb30BaHUE PACIIPEACICHHBIX U COCPENOTO-
YEeHHBIX BOJIOKOHHO-ONTHYeCKNX JaT4nukoB (BO/I).

B 2014 r. OO0 «I'azmpom BHUHMT'A3» o mopyueHuio
ITAO «I'asnpom» paspaboTano TeXHUYecKHue TpeOOBaHUS
[2] mna obecriedyeHUs] €OIUHON TEXHWYECKOM TMOJUTUKKA
B 00JIaCTU TIPMMEHEHHUSI CUCTeM MOHHUTOPHHIA TEeXHUYE-
CKOTO COCTOSTHMSI MaruCTpaJbHBIX Ta30IIPOBOIOB. YKa3aH-
HBIE TPEOOBAHUS PACIIPOCTPAHSIOTCS Ha DJIEMEHTBI CUCTEM
MOHUTOPHUHTA CYXOITyTHBIX MAarvCTPaJIbHBIX TPYOOIIPOBO-
0B [TAO «I"a3mpomM» ycIoBHBIM AuaMeTpom ooiee 500 MM,
ITOCTPOCHHBIC Ha 0a3¢ BOJIOKOHHO-OITHYECKNX CEHCOPOB,
U CITyaT ISl KOHTPOJIS Pa3IMYHbBIX ITApaMETPOB.

Ha ocHoBe 00paboOTKM pe3yabTaTOB HEMOCPEICTBEH-
HBIX U3MEPEHUIT MOHUTOPUHTOBAsI CUCTEMa MOXKET OBIThH
IIpUMEHEHA I
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* KOHTPOJISI MI3BMEHEHUSI HAIIPSKEHHO-1e(hOpMUPOBAH-
HOT'O COCTOSTHMSI TPyOOIIpOBOA;

* KOHTPOJISI TONBUKEK TPYHTOB;

* KOHTPOJISI TeMIIepaTyphl TPYHTA W BBISIBIICHUS 30H
IIpOMeP3aHusI U/UId OTTauBaHUSI YYaCTKOB;

* 00HapyXeHHE yTeueK Ta3a 10 JIOKAIbHOMY IIpOMep-
3aHMIO YIACTKA TPYHTA;

* O0HapyXeHHe NBMKEHUS TPAHCIIOPTHBIX CPEICTB,
BeleHHe paboT 3eMJICPOMHON TEXHWKOW W/WJIX IIaHIIe-
BBIM MHCTPYMEHTOM.

B Hacrosiee BpeMst Ha MUPOBOM PBIHKE ITPENICTaBICHO
JMOCTAaTOYHO MHOTO ITPEIJIOXKEHUI II0 MOHUTOPUHTY TPy0O-
IIPOBOIOB, OCHOBAHHBIX HA IPUMEHEHUH BOJJOKOHHO-OII-
TUYECKUX TaTINKOB. B OCHOBHOM CHCTEMBI IEJISITCS Ha IBE
OOJIbIIINE TPYIIIbL:

* MPUMEHEHUE PacCIpeaeICHHBIX BOJJOKOHHO-OIITHYE-
ckux ceHcopoB (BOC), ycraHaBIMBaeMBbIX BIOJb TPyOO-
IMPOBOAOB HETIOCPEIACTBEHHO Ha TPYOE MIY HA HEKOTOPOM
OTIaJICHU! OT Hee;

* mpuMeHeHue auckpeTHelx BOC (B 3aBUCHMMOCTH
OT pelIaeMbIX 3a71a4 YCTaHABIMBAIOTCS B TPYHTE, Ha TPY-
0¢ WIM BHYTPU TPYOBI).

OmHMM M3 TePCHEKTUBHBIX HAIIPaBICHUN ITOCTPOE-
Hue CMIIO nng MT aBnseTcs nmpuMeHeHUe JUCKPETHBIX
BOC na ocHose penrerok bperra [3].

IIpu BO3mENCTBMU Ha ONTHYECKOE BOJOKHO (TeMIIe-
parypa, OaBlieHHe, BUOpamus, nedopmalus U ap.) To-
KazaTeslb IPEJIOMIICHUS U PaCCTOSTHUE MEXIY SUeiiKaMu
pelIeTKI U3MEHSIIOTCSI M OT Hee OTpaXaloTCsl BOJHBI Ipy-
roi nauHbl. [1o n3MeHeHN10 OTpaXKeHHOM IJIMHBI BOJIHBI
OIPENCIISIIOTCS] HEOOXOMMMBIC XapaKTePUCTUKU (TeMIIe-
patypa, naBieHue, AepopManus v ap.).

YyBCTBUTENBHBIN 3JEMEHT TaKOTrO OaTyMKa HE CO-
JIEPXKUT 3JICKTPOHHBIX KOMIIOHEHT U TIO3TOMY SIBJISIETCS
ITOJTHOCTHIO TTACCUBHBIM, YTO O03HAYaeT BO3MOXHOCTD MC-
ITOJIb30BAaTh €r0 B 30HE IMOBBIIIICHHOM B3PBIBOOIIACHOCTH,
arpecCMBHOCTH, CUJIBHBIX DJIEKTPOMArHUTHBIX TIOMEX.

Hcmonp3oBaHue IIMHBI BOJHBI CBETa B KauecTBe MHDOP-
MAaIIMOHHOTO TIapaMeTpa JeNlaeT JaTYNK HeUyBCTBUTEIHHBIM
K JOJITOBPEMEHHBIM JpelicdaM ImapaMeTpoB UCTOYHMKA U TIPH-
€MHMKA U3TyIeHHMS, a TAKKE CIYJaifHBIM 3aTyXaHWsSM OITHYC-
CKOW MOIIIHOCTH B BOJIOKHE.

IIpeumyliectBaMu  BOJOKOHHO-onTHuecKux BBP-
CEHCOPOB (CeHCOpbl HA OCHOBE BOJIOKOHHOM OperroBcKoi
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peLIeTKM) SIBJISIOTCS: IIMPOKask HOMEHKJIaTypa JaTYUKOB;
INAPOKUNA [Uana3oH W3MEPEHUi; BO3MOXHOCTh WHTE-
rpaluy gaTyvka B CTPYKTYpy OOBEKTa; MOJHAas MoXapo-
U B3pbIBOOE30MACHOCTh; TMepenaya CUrHala Ha JajJbHUeE
DPACCTOSIHUS; UHTETpaliMsl HECKOJIBKUX JATYMKOB B OTHOM
ONTOBOJIOKOHHOM KaHaJie; HeUyBCTBUTEIBHOCTD K 3JIEKTPO-
MarHUTHBIM U PaAXOYaCTOTHBIM BO3NEHCTBUSIM; OTCYTCTBUE
MepeKaTuOpPOBKU (YCTOMUYUBOCTh BO BPEMEHU MPU HEU3-
MEHHBIX BHEIITHUX YCIOBUSIX).

Hcxons u3 tpedboBaHuit, npeabsasiasgeMbix K CMITO
IJIST TPAHCIIOPTUPOBKU ra3a, BCe MUHAMUYECKUE COOBI-
TUSI, CBSI3aHHbBIE C TEHEPUPOBAHUEM CUTHAJIOB aKyCTUYE-
CKOIt aMuccuu (YTeUKU, BO3NEUCTBUS TPEThEil CTOPOHBI
Ha TpyOy), MOTYT ObITh UAEHTUDUIIMPOBAHBI JaTYMKAMU
BUOpAIIMii, TaBJEHUII U YCKOPEHU, BXOAIIIUX B Tepe-
yeHb BOJI Ha ocHOBe pelieToK bperra.

OcrajnbHble COOBITUS, CBSA3aHHbIE C NehopMaluii TPY-
Obl, KOppo3ueil, MepeMellleHueM TPyHTa, U3MEpPEHUEM
TeMIepaTypbl MOTYT ObITb WACHTUGUIMPOBAHBI AATYU-
KaMM nepeMelnieHuit, aedhopMaiiu, TeMnepaTyphl.

HemanoBaxubsiM (aktopoM BbeibOpa AO <«ATIC»
BOC Ha ocHoBe peleTok bperra sBisieTcst HaTu4ue oTe-
YeCTBEHHBIX ITpousBoauTteneit BbP-ceHcopos.

Hns1 o6paboTku paHHbIX ¢ BOJI co3maHbl poccuiickue
MHOTOKaHaJIbHbIE aHAJIU3ATOPBI CUTHAJIOB, MTO3BOJISIIOLINE
B 3aBMCHUMOCTHM OT 3afay, peiaembix CMITO nns yyactka
MT, peanusoBaTb CUCTEMY OJHUM KOMILJIEKTOM 000pYya0Ba-
HUs, pa3MeNIaeMoro JUlsl yIaJeHHbIX y4acTKOB B 0J10K-00KCe
KOHTPOJIUPYEMOTO TIYHKTa CUCTEMBI JIMHEMHOU TeleMexa-
HUKW WIX TUCTIETYEPCKOrO MyHKTA JUHEHHOTo TPOU3BOI-
CTBEHHOTO yIPaBJIeHMSI MATUCTPAIbHBIX Fa30MpoBoaoB (MT).

B Hacrosiiiee Bpemst B AO «<ATT'C» Bemytcst HayuyHO-
uccieaoBateabckre padotsl o co3nanuo CMITO Ha auc-
kpeTHbix BOC, ocHOBaHHOIi Ha perucTpaluu 1 pacrno3Ha-
BaHUU CUTHAJIOB aKyCTUYECKOI SMUCCUU JJII KPUTUIHBIX
YYaCTKOB MarucTpajibHbiX razonposonoB. CMIIO moxer
OBITh YCTAaHOBJIEHA KaK HA HOBBIX, TaK U Ha MEACTBYIOIIMNX
Ha3eMHBIX, TOA3EMHBIX U MOABOIHBIX TPYOOIIPOBOIAX.

Pa6ora CMIIO no oOGHapyXeHUIO yTeueK U BO3Meil-
CTBUI TPEThE CTOPOHBI OCHOBAHA HA:

* aKyCTUYECKOM MeToJle 0OHapyKeHUs C TOMOUIBIO CIie-
LIMAJIbHBIX JaTYNKOB, YCTAHOBJIEHHBIX Ha TPyOONPOBO/IE;

* ONpeAe/ieHUM MecTa pa3repMeTH3allud W Jpyro-
ro coObITUS (yoaphl, CBEpJIeHUE, TIEpeceUeHUE TIXKEJIOon
TEXHUKU, TTPOXOXIEHUSI OUMCTHOTO WU U3MEPUTETBbHO-
ro cCHapsiaa) Ha 6a3e BPEMEHHOI'O U YaCTOTHOTO aHaau3a
U3MEPEHHBIX CUTHAJIOB;

* ompenesieHUuu MecT aecdhopMaluu TPyObl Ha OCHOBE
JNaTYMKOB AedopMaliuy Ha TeJIO TPYObl U ABUKEHUS TPYH-
Ta Ha OCHOBE JATYMKOB MepEMEIIEHU I KPUTUYHBIX TOUEK.

OcHoBHBbIE ITpenMyIiecTBa pazpadatsiBaemoit CMIIO:

* oOHapyXeHUe U OTpeAeIEHUE MECTOITONOXEHUS YyTeu -
KU WJIY BO3[EUCTBUS Ha yYACTOK ra30MpoBOia, B TOM YUCIIE
MHOTOHUTOYHBIIA;

* MpsIMOE ompeeIeHe COObITUI;

* OOHapyXeHUE U OMNpeaeieHue UHIMAeHTa Ha 00JIb-
IIAX PACCTOSHUSIX (B HEKOTOPBIX YycaoBUSIX no 50 kM
MEXIY IBYMSI JaTYUKAMU);

anpens 2017

ABTOMATHU3IAUMA B

B ®OKYCE

* JIOCTaTOYHasi TOYHOCTH ISl OTIPECSIEHUST MeCTa CO-
ObITHUS;

* OOHapyXeHWe WHIMIEHTa B pealbHOM MacIiTabe
BPEMEHH;

* OOHapyXeHHe YTeUYKW MaJIeHbKOro auamerpa (Mu-
HUMYM 5 MM);

* Majas TpyJI0eMKOCTh YCTAHOBKYU CUCTEMBI;

* WCIIOJIb30BaHUE CEePTU(MUIIMPOBAHHBIX B3PHIBOOE30-
MMaCHBIX TaTYMKOB;

* TIPOCTOE TEXHUUYECKOE OOCTYKMBaHUE.

Cucrtema oOHapyXeHUsI MOXET UCITOIb30BaTh CIIEAY-
IOIlIME METOIbl 00pabOTKU TMOJYYEHHBIX CUTHAJIOB: B3a-
WMHasl KOPPEJSLMS B peXXuMe pealbHOrO BpEMEHM; Ja-
CTOTHas (WIbTpAIMs; BbIYMTAHUE IIyMa (BblIeJIeHUE
YaCTOTHOW XapaKTEPUCTUKHU COOBITHS); paclio3HaBaHUeE
COOBITHS TTO0 YaCTOTHOM XapaKTepUCTUKM Ha OCHOBE OM-
011M0TeKH 00pa3oB COOBITHUS.

TouHOCTb JIOKaIM3alMK 3aBUCUT OT TOYHOCTH:

* OmpefesieHUs] CKOPOCTU 3ByKa (KOTOPast MOXET ObITh
U3MepeHa WM pacCUnTaHa);

* OMpenesieHUsT JIMHEWHOTO PAacCTOSTHUS MEXIy HIar-
YUKaMU;

* "r06anbHOTO" BpeMeHU, BbIIABaeMOTO HaBUTAIIM-
oHHoIt crryTHUKOBOM cuctemoit IJTOHACC.

HopmanbHas o6mias Tounocts CMITO — okono 1%
PacCTOSTHUSI MEXIy NaTdhKaMu. TOYHOCTh MOXET OBITh
yBeJIMYeHa TyTeM OIpeleIeHUsI CKOPOCTH 3BYyKa I10 TpY-
00MpPOBOIY C MEHBIIIEH MOrPEITHOCTHIO.

st uccienoBaHUsT BO3MOXHOCTU  TTOCTPOEHMS
CMIIO, ynoBneTBOpsIOLIE TEXHUYECKUM TpeOboBaHU-
aMm, AO «ATT'C» mpoBOIUT UCCIENOBaHUS MO MaTeMaTU-
YEeCKOMY MOJETMPOBAHUIO PACIIPOCTPAHEHUSI CUTHAJIOB
aKyCTUYEeCKOM 3MUCCHUM TI0 MarucTpajbHOMY Ta30Ipo-
BOMy M MX pacro3HaBaHM1o. [[y1s1 aToro Obla co3maHa Ma-
TeMaTudeckast Mojiesib [4], KoTopass MaKCMMaJIbHO TOYHO
ONHMCHIBAaET (pu3MUecKre MpoLEecChl B MarucTpaJbHOM
razonpoBoze. Mojenb CTPOUTCS UTEPALIMOHHO 1O IOy~
YeHUsI JOCTATOYHO TOYHOCTH OT MaKCUMAaJIbHO TTPOCTOM
o 0ojiee CIOXHON ¢ Bepudukamueit Mo 3KCIepuMeH-
TaJTbHBIM TaHHBIM.

MHOTroKOMITOHEHTHasl cUcTeMa Ta3-Tpyba-TpyHT 10-
CTaTOYHO CJIOXKHA JUISI MOJEIMPOBAHUSI B CBSI3U C HEO-
TPEeNEICHHOCTHIO UCXOMHBIX JaHHBIX B TMIEPBYIO OYepeab
U3-32 CBOMCTB rpyHTa [5]. B cBsI3U ¢ 3TMM B KayecTBe
MepBOro TPUOJMKEHUS] paccMaTpuBajach WiaeajbHast
OITHOKOMITOHEHTHAsl MOJeJIb, KOTOpasi 1o Mepe HeoOXOo-
JIIMMOCTHU MOXKET COBEPIIIEHCTBOBATHCS U YCIIOXKHSITHCS.

Ha mepBom aTame ObUta paccMoTpeHa MareMarude-
cKasl MOJeJb pacipoCTpaHEHUs] aKyCTUYECKON BOJIHBI
B CTOSTYEM HICATBHOM Ta3e B TPSIMOJIMHEWHOM Tpy6O-
MPOBOJIE, HE YIUTHIBAIOIIAsI BIUSTHUE TPYObl. Pe3ybraThl
HCTIOJIb30BAIUCH C 1IEJIbI0 TIOJyYeHUsI CTapTOBBIX MpE-
MOJOXEHUN I JaJIbHEWIIEro YCJIOXHEHUS MOJeJei
rasa ¥ ero Te4eHus.

Ha BTopom aTtarne B pazpaboTke Mojeu Oblja yuTeHa
T€OMETPUST CUCTEMBI: HallpuMep, TPYOOIIPOBOI C «OTBO-
JIOM» MUMeeT TeoMeTpuio B Buae OykBbl «T». Takas reo-
METpPUSI TTO3BOJISIET CIIPOTHO3MPOBATh PacipocTpaHeHNe
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rpCl,quHT AQAB/IEHNA B IA3€ B PA3HbLIE BPEMEHHbLIE MPOOMEXXYTKH

aKyCTUYECKMX BOJIH B «OTBOA» U BO3MOXKHOCTb YCTAaHOB-
k1 Tam BOC-ceHcopoB.

Ha Ttpetbem 3Tame B Moaeau ObLIO YUTEHO JaMUHap-
HOE TeueHHue rasa Kak B IPSIMOJMHEHHOM TpyOOIpOBO-
Iie, TaK ¥ B TpyOOMIpoBoe ¢ OTBOAOM. JJlaHHOE yTOUHEeHe
MO3BOJISIET OLEHUTDh BAMSHUE MTOTOKA Ha pacIrpocTpaHe-
HUE BOJIHBI B TPYOOIIPOBOIAX PA3IMYHON FeOMETPUU.

CrenyoonuM IIaroM SIBJISIETCS Tepexon K JBYXKOM-
MOHEHTHON MOIEeNM, BKIoYalollei ra3 u Tpyoy. s mo-
NeJIMpOBaHUs TMpearojaraercs, 4ro cucreMa obiamaer
clIeqylIoIUMUA CBOMCTBAMU: TpyOa TpUHSITA abCOJIIOTHO
YIOPYTMM TEJIOM, B TO BpeMs Kak ra3 CuMTaeTcs uacalb-
HBIM, a €ro Te4eHue JaMMHapHbIM. Kpome Toro, momoJi-
HUTEJIbHO MPEIoJaraeTcs, YTo CTEHKU TPYObI SIBJISTIOTCS
[JIAAKUMU, TO €CTh NPU ABMKEHUM Ta3a TPEHHE MEXIY
HUM U TpYyOOIl OTCYTCTBYET, a aKyCTMUECKUE BOJIHBI SIB-
JISIIOTCS IPOAOJIbHBIMU.

B pamkax omucaHHBIX Mojeieil TPOBEACHO YMCIICH-
HO€ MOIEJUPOBAHME JUISI PA3IMYHBIX I'a30B C HUCIOJIb-
30BaHMEM METOJa KOHEUHBIX 3JIeMeHTOB [6]. McxomHbie
JIaHHBIE: y4yacToK Tpybomnposoaa — 100 M, BHyTpeHHUIt
aquaMmerp — 1000 MM, TonmmHa Tpyobl — 10 MM, BHY-
TpeHHU paguyc oTBoga — 150 MM; MUICTOYHUMK BOJIHBI Ha-
XOIUTCS BHE paccMaTpUBaeMOro yyacTka, BOJIHA paBHO-
MEPHO PacIpoCTpaHsIETCs M0 BCeMy 00beMy.

Ha pucyHke BUAHO, YTO (PPOHT BOJIHBI CTPEMUTEIb-
HO pacIpocCTpaHsieTCs B ra3e ¢ TeueHueM BpeMeHu. [1pu
9TOM 3aTyXaHHe MOYTU He MPOMCXOIUT, 3TO BHI3BAHO BbI-
0opoM HuIealibHOM Mojaenu ra3za. Majoe 3aTyxaHHe BbI-
3BaHO TaKXXe€ OTCYTCTBHMEM BJIMSHUS I'PYHTA M BHELIHUX
($aKTOpOB, KOTOpbIe OYAyT yUTeHBI B JajbHelieM. Mc-
XOIs1 U3 Pe3yJbTaTOB MOJEIUPOBAaHUS, ObUIM CHEIaHbI
BBIBOJBI O PACIPOCTPAaHEHUHN 3BYKOBOI BOJIHBI C YUETOM
caenaHHbIx gonyieHuid. [IpencrapieHHas Mmoaeab Oyner
JIopabaThIBaThCsl € LEIbI0 MaKCHUMAaJIbHOTO MPUOJIKE-
HUS K pealibHOM (hU3NYECKOM CUCTEME.

Bruti mpoBeneHbl aKTUBHBIE SKCIIEPMMEHTBI Ha pe-
aJbHOM TPYOOIIPOBOJE, B paMKaX KOTOPBIX CMOICIMPO-
BaHBI JBa TIpoliecca: yTeyka raza («CBMII») U MPOe3. aB-
TOoTpaHcnopTa 1o aBromaructpaiu. ITocne obpadboTku
M aHaJIu3a 3KCIEPUMEHTAIbHBIX U MOJAEIbHBIX JaHHBIX
ObLIM BBIIEJICHBI XapaKTePUCTHUKU, MO3BOJMBIINE I10-
CTPOUTDH CUCTEMY IO PaCIiO3HABAHUIO MOACIUPYEMBIX CO-
OBITHI1 Ha 0a3e amnmapaTa HeipOHHBIX ceTeit [7].

3akntoueHue

AO <«ATT'C» npoBOAMT aKTUBHBIE HCCIIEIOBaHUS

B paMmkax noctpoeHuss CMITO. B yacTHOCTH, Ha MOaU-

TOHE KOMITAHMM CO3MAaeTCsl MaKeT CHCTEMBI, ITO3BOJISI-

IOIIMIT MONIEIMPOBAaTh U IPOBEPSITH CACJIAHHbBIC MPEI-

MOJIOKEHUSI B pealibHbIX yCIoBUsiX. [lo pesynbraTam

MPOBENCHHOTO MOICIUPOBAHMS W HATYPHBIX 9KCIE-

PUMEHTOB pa3pabaThIBalOTCSI CUCTEMbI, MPUMEHUMBIE
Ha peaJibHbIX Ta30IPOBOIAX.
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bepnep Jleonuod Hcaaxoeuu — 0-p mexu. Hayk, npog., eeHepanrvHulil OupeKmop,

Sazpanuunwiii Aaexcandp Bacuavesuu — xand. mexu. nayk, sasedyrouuii omoesom I1TO,

Tepexoe T'eopeuii Ilasaosun — cmapuiuii unycernep, Xapumonog Audpeti Baadumuposuu — 3asedyrowuii cexmopom,
Xapumonoe Makxcum Baadumuposuu — cmapuwiuii unycenep AO «Amaanmux TpanceasCucmema».

Konmaxmnuoiii meaegon +7(495) 660-08-02.

E-mail: berner@atgs.ru zav@atgs.ru terekhov@atgs.ru akharitonov@atgs.ru mkharitonov@atgs.ru

MK CNYPT-P sHeceH B EQuHbIA peectp poccmitckux NPOrpaMM Afisi SMIEKTPOHHBIX BbIYMCIIMTENbHBIX MALUMH U 6a3 fAHHbIX

B nekabpe 2016 r. mporpammHo-TexHuyeckuit komrieke CITYPT-P npousBoactea AO «AtnantukTpaHcra3Cuctema» BHECEH B
EnuHblit peecTp pOCCUACKUX TPOrPaMM JUISl SJICKTPOHHBIX BEIYMCIUTEbHBIX MAIIMH U 6a3 TaHHBIX.

C MmomeHTa co3nanus Peectpa (1 ssHBapst 2016 1.) B Hero O0buTO BHeceHO 6ostee 2000 mporpaMMHBIX ITPOAYKTOB OT 6ostee 500 rmpaBo-
obsanaresneii. PemmeHue o BKiouyeHUU B PeecTp nMpuHUMaeT DKCIEPTHBIN COBET MO POCCUIICKOMY MIPOrpaMMHOMY 00ECIIEYEHUIO, KO-
TOPBII co31aH Tpy MUHKUCTEPCTBE CBSI3U M MAacCOBBIX KOMMYHUKalmii Poccuiickoit Menepariuu.

https://reestr.minsvyaz.ru/reestr/96487/
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