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YunTbiBas HapacTatoLyto HeCTabunbHOCTb B MMPOBOW NONMTUKE, SKOHOMUKE 1 0bLiecTBe, B
HacTosLee BPEMS pelleHne 3aaay npeaynpexaneHms n obHapyXeHns npoTUBONPaBHbIX
LEeACTBUA HA 06 beKTax NPOMbIWNEHHOCTW, TPAHCMNOPTA, TOProBAW, KYNbTYpPbl, YaCTHOrO
cekTopa nprobpeTtaeT Bce 60NbLYI0 akTyanbHOCTb.

Lns ycnewHoro npoTMBoAENCTBMSA HAPYWMNTENIO HEAOCTATOYHO MPUMEHEHUS TUMNOBbIX
PELWEeHNIA NOCTPOEHMUS CUCTEMbI om3myeckoit 3awmTbl (CP 3). Mockonbky Kaxaplit 06 bekT
YHVKasNeH, Npu co3naHnum KoHkpeTHo CP 3 cneunanucTam NpUXoanTCs yYnTbiBaTb Kak
doakTopbl, HANPAMYIO BSIOWME HA NPOEKTHLIE PELeHNs (Ha NpuMepe NPOMbILWIEHHOr0
NpeanpuaTUS): apXMTEKTYPHbIE 1 TOMONOrMYeCcKne 0COBEHHOCTU TEPPUTOPUM, TEXHONOT IO
NPON3BOACTBA, KONMYECTBO COTPYAHUKOB, PEXUM PaboTbl, MOLAENb HAPYWMTENENR, YaCTHbIE
3ama4n, koTopble fonxHa pewnts CP3, - Tak N HEOYEBMOHbIE: TOMONOM NS OKPYXaloLwen
TEPPUTOPUMN, KPUMUHOTEHHYIO 0OCTAHOBKY, MOrOAHbIE YCOBUS, ONOPY U ddayHy MECTHOCTH,
WHTEHCMBHOCTb TPAHCMOPTHbLIX MOTOKOB 1 MHOXECTBO OPYrux.

KpOMe TOro, Npn NPoekTnpoBaHn 3a4acTyto poXgaeTcda HECKObKO peLueHw?l, " Bbl60p
Hanbonee Noaxoasiero OCHOBbIBAETCS Ha SKCNepTHOM MHEHWUN, KOTOPOE He BCernoa sABNn4deTcs
06 bEKTUBHO BEPHDbIM.

BesycnoBHO, NONHOCTbIO aBTOMAaTM3MPOBATb NPOLECC MPOEKTUPOBAHNS N UCKNIOYNTD
4eNIoBEYECKMi (pakTop HEBO3MOXXHO, OJIHAKO 3a4a4a CyWeCTBEHHOMO ero yrnpoLweHns u
cuctemMaTmMsauum pewaema.

MopobHoe pelweHne paspabotaHo cneunanuctamm 3A0 «Amynet». OHO NO3BONSET MNONYYNUTb
060CHOBaHHYIO YACNEHHYIO OLIEHKY BEPOSTHOCTM 0OHApPYXEeHWS BO3AENCTBMSA HA 3alMILAEMbI
06bEeKT, YTO JaeT BO3MOXHOCTb NMPOBECTN ONTUMMN3ALMIO MO OCHOBHBLIM KPUTEPUAM NPU
opraHmsaumu (npoekTuposaHumn) CHO3:

- MakcuMasnbHblA YypOBEHb 3alWlnTbl MNP 3adaHHbIX 3aTparax;

- 3afaHHbIn YPOBEHb 3allTbl NP MNHManbHbIX 3aTpaTtax.

MeTtoauka un anroputm paboTbl
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Mpy py4yHOM BbIYMCNEHWM NoKa3aTens apPeKkTUBHOCTM CUCTEMbI (B YAaCTHOCTU, NOL

3P PEKTUBHOCTBIO MOHNMAETCS BEPOSITHOCTb 0OHAPYXEHUSI HAPYWNTENS B KOHTPONUPYEMOM
ob6beme nnm NyT NPOHNKHOBEHUS), KOrAa y4MThIBAETCS BEPOSITHOCTL cpabaTbiBaHUS
Kaxgoro u3 6apbepos 3awmThl, TpebyeTcst 60bWOE KONMMYECTBO BPEMEHU, HE UCKTIOYEHDI
OWMOKN 1 MPOCHETHI, @ NPV MUHMMAIbHBIX U3MEHEHMSIX B NMPOEKTE HE0OXO0ANM ONNTENbHBbIA
nepecyeT peadynbTaTtoB. Kpome Toro, B LaHHOM C/ly4yae HEBO3MOXHO MaTeMaTUYecky TOYHO
y4yecTb Takue nomMexoBble (pakTopbl, Kak NOroAHbIe YCNOBUS U MHTEHCUBHOCTb OCBELLEHNS, a
NPOBOAMTL BbIYUCNEHUS [ONXKEH crneumanuct, pasbupatowmiics B BOnNpocax Teopum
BEPOSITHOCTM 1 MaTEMATUYECKON CTATUCTUKMN.

AnbTepHaTMBHAA MeToAuKa 3aknio4yaeTCcs B KOMMNbIOTEPHOM MOLENNPOBAHUM ClyYalHbIX
BO34ENCTBUIA B KOHTPONMpyeMoM o6 beme B COOTBETCTBUM ¢ MeToaoM MoHTe-Kapno,
npencTaensitowmm coboin BocnponseeneHne 601bWOoro Yucna peannsaunii CnyvaiHoro
npouecca, cneumnanbHo NOCTPOEHHOro no ycnosmam 3agadn. OcHoBHas naes, no cywecTsy,
COCTOUT B MateMaTnieckoM MOOENMPOBAHMM TEX CNy4valiHblX NPOLLECCOB 1 Npeobpa3oBaHuii ¢
HUMK, KOTOPbIE UMEIOT MECTO B peasibHON CUCTEME.

MNMopobHoe MoaenmpoBaHne peanm3oBaHo B nporpammHom npoaykte CAMNP CUT30 «Amynet».

KonnyecTBo TecTupyowmx BO3LEeACTBUIA OrpaHNyYeHo b NPOM3BOANTENIbHOCTbIO
KOMMblOTepa, Ha KOTOPOM NPOBOANTCA MofenvpoBaHne. CTOMT OTMEeTUTb, YTO CTaH4apTHas
ocpucHas cuctema nerko obpabatoiBaeT He MeHee 10 ThiCSY TakMx BO3AEVWCTBUIA 32 OHY
nTepaumto. Y4nTbiBas, 4To NOrpewHocTb peaynbTaTta Bbl4McneHmnin obpaTHo
nponopLMoHanbHa KBaapaTHOMY KOPHIO U3 NX KONMYECTBA, TO NONyYeHne HeobxoaMMol
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TOYHOCTM U3MEPEHUIA HE NPeACcTaBNSeTCS 3aTPYAHNTENbHbBIM.

B CAIP peannzoBaHa BO3MOXHOCTb aBTOMATMYECKOro yyeTta norofgHbixX yCroBuiA,
OCBELEHHOCTM MECTHOCTU, pasMepa Lenun, ee SPKOCTU U KOHTPACTHOCTU OTHOCUTENBbHO (POHa,
KapOuHanbHO BAMSIOWNX HA pe3ynbTaT TECTUPOBAHMS.

Tak>xe B aBTOMaTUYECKOM PEXUME MOXHO NPOBEPUTL, NOAXOANT N KaMmepa AN yCTaHOBKU B
KOHKpPEeTHOEe MECTO 1 pelleHmns NocTaBneHHon 3aaayn. Kaxabii U3 gat4yvmkoB Unmn kamep B
npoekTupyemoit CP 3 pewaet nHamemayanbHyto 3agady. Hanpumep, 063opHas kamepa Ha
TEPPUTOPUM U Kamepa Ha KOHTPObHO-NponyckHom nyHkTe (KIMM), Habnopatowas 3a
BXOASWMMY NIOABMU UM aBTOMOBMNbHBIMM HOMEpaMK, AONXHbl obnafatb pasinyHbIMm
xapaktepucTtukamn. B yactHocTn, kamepa Ha Kl gonxHa npenoctaenstb oneparopy
cuctembl oxpaHHoro tenesngeHns (COT) nnm nporpaMMHOMY NpOAyKTY BO3MOXHOCTb
NOEeHTUUUMPOBATb BXOASWEro, YTO HaknaablBaeT OrpaHUyeHnss Ha MUHUManbHbIA pasmep
nvua OTHOCUTENbHO Kaapa.

B xone npoBeneHMst TeCTMPOBaHUSI BO3LENCTBMS NOMyHaoT cTaTyc 0BHapy>XXEeHHOro nnm
HeobHapy>XEeHHOro C MOMOLLbIO KaXXA0ro M3 YCTAHOBEHHbIX TEXHNYECKMX CPEACTB OXPaHbl
(TCO). PeaynbTaTthl pacyeToB NpeacTaBnsOTCS onepaTopy B HAr NsiOHbIX TabNUYHOR 1
rpagou4yeckon goopmax.

O6paboTka COBOKYMHOCTM pe3ybTaToB NO3BONSET NPOBECTU OLEHKY 3PGEKTUBHOCTH
nccnenyemoin CP 3, BbiBUTL cnabble Mecta 1 HeOCTaTKW NMPOEKTHBIX PEWEHUA U MyTeM
NTepPaLMOHHOro NpoLecca N3MEHEHMN KOHPUrypaLumMn CUCTEMbI U MOBTOPHbIX TECTUPOBAHWIA
nony4YnTb TpebyeMmblit ypoBEHb BEPOSITHOCTU OBHAPYXEHUSI HAPYWNTENS.

MomnmMo oxpaHHol curHanusauumn CAIP no3sonseT NpoBecTy TECTUPOBAHNE CUCTEMDI
noXapHon curHanudaummn. B naHHOM cryyae y4ymTbiBalOTCS Kak Tennosble doakTopbl Noxapa,
Tak 1 3afbIM/IEHHOCTb NMOMELLEHNS.

NMocnepoBatenbHOCTb onepauun Npu NposeaeHUN OLLEHKHN
adphekTUBHOCTHN
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PaboTa ¢ nporpammHbimM npoayktom CAIMP CNT30 «AmyneT» npeanonaraet cnegyowme
cTaguu:

1. CospaHue cpoTopeanuctnyHoii 3D-monenu 3awmwaemoro o6bekTa

Mognenb obbekTa co3paetcs B nporpamMmHoi cpene SketchUp, koTopasi npocTa Anst 0CBOEHUS
1 NO3BONSIET 0OBMTLCS TOYHOrO COOTBETCTBMS XapakTeEPUCTUK peanbHOro obbekTta u
MNONYyYEHHOW Moaenn.

2. PaamelleHne natymkoB 1 Kamep B COOTBETCTBMM C NPeABapPUTENbHON KOHLENUMEN unun, B
cny4dae mogepHmsauum CP 3, cywecTBYyOWNM PaCnoNoXeHNEM.

CAIP nossonseT npoTecTMpoBaTth cnegyrowme Tunbl 4aT4YNKOB:

0 - OxpaHHas curHann3aums:

N3Bewartenn MK naccuBHbie;

N3Bewatenm o6 beMHble YNbTPa3BYKOBbLIE;

PannoBonHoBbie 1 paanony4yesble ABYXMNO3NUNOHHbIE OATHYUKWN;

3BewaTtenn npoBOAHOBOHOBbLIE;
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0 - loxapHas curHannsaums:

- WN3Bewarenb ObIMOBOWA;

- W3Bewartenb TennoBou;

Mpu ycTaHOBKe Takux n3BelaTenein 3anaeTcsl B TOM YACNE U MaTepran oKpyXarowmx
CTPOUTENbHbIX KOHCTPYKLWIA, 4TO NO3BONSIET PacCYNTaTb 0COOEHHOCTM NPOXOX AEHUS
curHana yepes Hux, Hanpumep, aKpPaHUpPoOBaHue.

MoMUMO OXPaHHOW M NOXapPHOW CMrHanM3aunii MoryT 6blTb YCTAHOB/EHbI 1 BCEBO3MOXHbIE
TUNbI Kamep BUAeoHabnooeHUs: 4/6 1 LBETHble, NS NOMELLEHWNA N YINYHbIE, aHANOrOBbIE U
LUMIPOBbIE, CO CHEMHBIMUA Y HECHBEMHBIMU 0O HEKTUBAMM.

Mpwn paccTaHoBke KaMep eCTb BO3MOXHOCTb NPOBECTM €€ BepudnKaLmio: NoNb30BaTeNio
npennaraeTcs yBuaeTb To, 4To ByayT «BuaeTb» KaMepbl (yYUTbiBAIOTCS pasMep MaTpuLlbl,
hOKYCHOE PacCTOsiHME, MECTOMONOXEHNE KaMepbl, NEPEKPbITUE 0630pa NOCTOPOHHUMM
npeametamu 1 T.4.). C noMoLbio Bepudrkaumm MOXHO TOYHO BobuTbest Tpebyemoro
NoNoXeHUst kamepbl 1 063opa.

Jatunkn n kamepbl 6epyTcs U3 cywecTBytolen 6a3bl JaHHbIX UK CO30A0TCS NOb30BaTENEM
NyTeM Co3[aHns HOBOro 13BellaTens/kamepbl C XxapakTepucTkamMm n3 nx nacrnopra.

3. 3agaHue obnacTei 3awWwmThbl
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O6nacTb 3awWwmnTbl — 3T0 Ta 061acTb NPOCTPAHCTBA, B KOTOPOI BlocneacTeun 6yayT
MoenupoBatbcs Bo3aencTems. OHa MoXeT ObiTb MPOU3BOJIbHON CHOPMbI 1 NPU XeNaHUm
NOBTOPSITb CKOJb YrOAHO CNOXHbIA penbed MECTHOCTY Unn apxntekTypbl. ObnacTtu 3awmThbl
pasmellaloTcsl TaMm, rae npeanonaraeTcs Hannmyne HapywnTens unm Heobxoommo obecneynTb
0630p.

Ob6nacTb 3aWmnTbl MOXHO TakXe 3ahaTtb B BUAE MyTW NPOHUKHOBEHNS — BbITSIHYTOW obnacTu
BAONb NOMUNNHWUW, NPOBEAEHHON NONb30BATENEM B MECTE BEPOATHOIO NPOHNKHOBEHNS
HapywunTens.

4. 3apaHve 30H NOXHbIX Tpesor

30Ha NoXHbIX TPEBOT — 3TO 061aCTb NPOCTPAHCTBA, AE C BbICOKOW BEPOSTHOCTbIO
npeanonaraeTcs Hannyne CUNbHbIX MOMEXOBbLIX (DaKkTOPOB, HANpUMep, baTtapei oToNNeHNs
NN CUNBbHOTO 3NEKTPOMAarHUTHOro u3ny4deHust ot J13MN. MNpu nonagaHny 30HbI IOXHbIX TPEBOT
B 30HY 0OHapyXeHust yctaHoBneHHoro pnatyuka, CAlNP npenynpexnaeT nonb3oBaTens, a
n3BewaTenb UCKNYaeTcs U3 ganbHenwero MoaenMpoBaHust 0o yCTpaHeHUs NPUYnHbI
nepeceyeHnst aTux obnacren.

5. MonenvnposaHue

PasmelueHHble gaTunku, kamepbl, 061acTy 3awmnTbl K 30HbI TOXHbIX TPEBOr 06 bEANHSAIOTCS B
ceaHcbl NpoekTupoBaHusi. CeaHcbl MOXHO OOPMUPOBATL MO NOOOMY MPUHLIMNY:
TOMONOrNYecKoMy, (PYHKLIMOHANbHOMY U T.1.

Kax oMy ceaHcy HeobxoaMMo 3anaTtb napaMeTpbl TECTUPOBAHUS. DTO OCBELLEHUNE, NMOrOOHbIE
yCnoBus, pa3mepbl Lenm — noapobHO OHM onucaHbl B pasaene «MeTtoavka v anroputm
paboTbl» AAHHOWN CTaTbMW.

Mocne aToOro 3anyckaeTcs ceaHC MOAENMPOBaHNS Ha BbIOPaHHOM(-biX) ceaHcax
MPOEKTNPOBAHMSI.
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6. MonyyeHne n aHann3 pesynbTaToB

Pe3yﬂbTaTbI pacyeTa BbloalTCA NONMb30BATENIO B rpadouyeckoM N TEKCTOBOM BMAAX.

"padhmnyeckoe npeacTaBneHne pesynbTaToB 3aK/Il4aeTCcs B TOM, 4TO Ha NPOCTPAHCTBE
MOAENN NokasaHbl 30Hbl, B KOTOPbIX BO3AENCTBMSA 0OHApPYX€eHbl, 30HbI MEPEeKpbITUS, Fae
BO34eincTBns obHapyxeHbl 6onee Yem ogHuM TCO, 1 30HbI, rae 0bHapPYyXXeHUs He MPON3OLWNO.

TekcToBas popma oTHeTa NOAPOOHO ONMCHIBAET XapakTEPUCTMKM y4acTBOBABLUMX B
mogenuposaHum TCO, NPOLEHTHbIE COOTHOWEHUS NEPEKPLITUIA 30H 06HapyxeHus TCO,
BEPOSITHOCTb 0OHAPYXeHUs BO3AENCTBMIA B BblOpaHHbIX 061acTax 3awmTbl XoTs bl 0AHMM
LATYMKOM 1 Bonee YeM OHUM [ATHUKOM.

MNpu Hey[OBNETBOPUTENBHOM 3HAYEHMMN NoKa3aTens apPEKTUBHOCTM MOXHO BEPHYTLCS K
waram 1.-5. n ckoppekTnpoBaTb Nobyo N3 XapakTepucTuk cnuctemol. Mpruyem monenvpoBaHme
MO>XHO NPOBECTM Ha NtoOOM 13 3Tanos..

MonoxeHue CAMNMP CUAT30 AMyneT Ha pbiHKe

B HacTosiwee Bpems HMWa NporpaMMHbIX NPOAYKTOB, NO3BOAOWMNX MaTEMaTUYECKN TOYHO
obocHoBaTb He0bXx0aMMOCTb MoadepHu3aunm CP 3 obbekTa BCNeaCTBME HEBEPHOTO
pacnonoxeHus anemeHToB NTCD 3, a TakXe NPOBECTM NMONHOLEHHYIO OLIEHKY NpoeKTa
noaobHOM cncTeMbl, 3amnoHeHa HeA0CTaTO4YHO MIOTHO.

K npumepy, Takoi nporpammHbiii npoaykT kak VideoCAD no3sonsieT co3aatb 06 beMHYO
MoOenb 06bekTa 1 NPOBECTM BEPUUKALMIO yCTAHOBKM BUAEOKAMED, y4ECTb MHOXECTBO
PaKTOpOB, 0AHAKO HE NpefocTaBNseT NHPOPMaLUUn 0 BEPOSTHOCTU OBHApY XeHUs
HapywnTens, oLueHnBaTb NPasu/ibHOCTb YCTAHOBKW KaXOOW KaMepbl MPUXOAMNTCSA BPYYHYIO, a
TakXe He NMeeT BO3MOXHOCTWN yCTaHOBUTb OXpaHHble 1 noxapHble gatumkn. VideoCAD —
WHCTPYMEHT NPOEKTUPOBLLMKA.
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Bonee 6nm3kmmMm K TEXHONOrMK «AMyneT» SIBASAIOTCS Takue npoaykTol kak Bera- 2, Easy, Savi
, Assess. OgHako B pacyeTtax nokasaTtens aPeKTUBHOCTU CUCTEMbI OHW UCMONb3YI0T bonee
WWAPOKMIA CNEeKTP NapaMeTpoB: BPeMs MPeononeHunst onsnyeckmx bapbepos HapyLWMTEneMm,
BPEMs BblABUXEHMS oxpaHbl, Hann4yue cpencts CKY [ B nomelweHnsix, B3NOMOCTONKOCTb
KOHCTPYKLMIA 1 Tak ganee v onvpatTCs, B OCHOBHOM, Ha pe3yibTaTt 60eCTONKHOBEHWUS CUJI
oxpaHbl 1 Hapywntens. Mpn aTOM BEPOATHOCTb 0OHaPYXEHUS NPOHUKHOBEHNS
paccynTbIBAETCA NCXOAS U3 NACMOPTHBIX XapakTepUCTMK Npnbopos. TecTupoBaHue ¢
MOMOLLbIO 3TMX NPOrpamMM NPOBOANTCS HA Y>X€E rOTOBOM NPOEKTE 1 MOXET nokasaTb Hanbonee
BEPOSATHbIA NyTb NPOHUKHOBEHUS HAPYWUTENs. ST NPOLAYKTbl — UHCTPYMEHT aHannTuka.

B oTnnyme o1 HMx, TexHonorusa «Amynet» eule Ha cTaauy NPoeKTUPOBaHNS NO3BONSET
npounssecTn yctaHoBky TCO n kamep CBH Taknm 06pasom, 4tobbl MCKNiounTb 06pasoBaHme
cnabbix mect B CP 3. B wupokom cmbicne CAIMP CUT30 «AMyneT» MOXET NOArOTOBUTb

06 BbEKT K TECTMPOBAHMIO BbIENEPEUNCNEHHBIMY NPOrPaMMaMn, UCKNOYUB y4aCTKK, raoe
BO3MOXHO CKPbITOE MPOHMKHOBEHME HapywunTens. Takum o6pasom, nx pesynbtatol OyayT
TOYHbIMW, BElb HANNYMNE BUAEOHAONIOAEHNS HA NEPUMETPE ELLE HE 03HAYaET, 4TO onepaTop
CUCTEMbI CMOXET yBUAETb HAPYWUTENS, TOrAa Kak AaHHble aHanMTuyeckme nporpammbl
CYMTAIOT 3TU (PaKkTOPbl HEOTOAENVMMbIMU, MONarascb Ha NPogpeccMoHann3am NPoOeKTUPOBLLMKA,
BepHO pacctasmswero TCO n CBH.

CAINP CNT30 «AmyneTt» MOXET UCMONMb30BATbCS Kak NPOEKTUPOBLLUKOM ANs
HernocpencTBEHHOrO UCMONHEHNS MPoeKkTa, Tak N aHaNUTMUKOM, NPOBOASAWMM OLEHKY OaHHOMO
npoekTa 1 NpenocTaBNSoWUM NPeanoXeHns no Bblbopy ONTMManbHbIX MPOEKTHBIX PELeHWA.

MporpammHbii npoaykT CAIMP CUNT30 «AmyneT» 06beanHseT MeToabl, MOLENN, anropuTMbl U
B COYETaHWM C OPYXXECTBEHHbIM MONb30BaTENIO UHTEPMENCOM NpeacTaBnseT cobol
HECOMHEHHYIO «MNyTEBOAHYIO 3BE3aYy>» ANS MPOEKTUPOBLMKOB N aHAaNNTUKOB.

I'IpaKTquCKoe npumeHeHue

CTOMT OTMETUTb, 4TO HA OaHHbI MOMEHT TEXHONOMMSA «AMyneT» WMPOKO NPUMEHSETCS B
PasnNnYHbIX OTPACNSX BO MHOTMX permoHax ctpaHbl. NMocnenHumm pabotamu, roe CAlP
CUT30 «AmyneTt» nokasana cebsi He3aMEHVMOI B ONTMMM3ALNM NPOEKTHbBIX PELIEHNIA,
ABNSAOTCS:

MOUCK ONTMMANbHOro pa3MeLeHnst OKOHEYHbIX YCTPONCTB BOMETPUYECKUX KOMMIEKCOB
KoHTpons (c anemeHTamn CKY 1 n Buaeo) B uHTepecax AreHTcTBa cTpaTermyeckmx
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nccnenoBaHui;

BK/IIOYEHME B TEXHNYECKOE 3aAaHune no obycTponCcTBy 1 MOAEPHN3aUMM cucTem 6e30nacHoOCTU
Ha MOCKOBCKOM METPOMONNTEHE TEXHONOMMN «AMYyNeT» C LeNbio BeprudrKauum NpoekTHbIX
pelWeHniA Ons CUCTEM OXPaHHOMO TENEBUAEHMS CTaHUMIA MeTPO 1 Oeno U ycrewHoe
BbINONIHEHWE 3TON 3a8a4u;

NCMONb30BaHNE TEXHONOTMM «AMyneT» Ans 060CHOBaHWNS 3a4aHHOr0 YPOBHS 30 (PEKTUBHOCTU
CMCTEM MHXEHEPHO-TEXHNYECKON 3awmnTbl Ha 06bekTax TAK B cBeTe TpeboBaHus 256-d 3 oT
21.07.2011 r. v noctaHoBneHus npasntenbcTsa P® Ne458 ot 05.05.2012 .
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