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BBeaeHue

OO0 "2Skonorunyeckaa rpynna" co3gaHo B KanuHuHrpage B 2011 rogy Ha OCHOBE MHOFONETHUX UCCNedoBaHUMN M
HayyHbIX 3a4efioB B 061aCTU  3N1EKTPOXEMOCOPOLMOHHOM  TexHonormu. B ocHoBe MmeToga uMccnenoBaHUs
cBobOAHOPaAMKaNbHbIX NPOLECCOB B BogHOM cpege. OTanuMTenbHas OCOBEHHOCTb HAy4yHOM  WKOAbl —
nocnenoBaTeNibHbIM  MOAXOA K CO34aHMI0 TEXHUYECKMX CUCTEM Ha OCHOBAHWM TOYHbLIX PACYeTOB M U3MEPEHWUI C
NPUMEHEHMEM  METOAOB MaTeMAaTMYECKOro MOAENNPOBaHUA , COBNOAEHUA  HOPMATUBHO-TEXHUYECKUX HOPM MU
NPUPOAOOXPAHHOro 3aKoHoAaTenbCcTBa.  OMbIT NpPaKTMYeCcKoM paboTbl  NpM 3KCNepTM3e pPas/INYHbIX MPOEKTOB
NO3BOJIAET HAYYMTbCA HA YYXKUX OWIMOKAxX . Mo3ToMy NPUBETCTBYEM COBMECTHYIO paboTy HaZ aHa/IM30M NPOEKTOB U UX
NpuBEAEHUIO B Hauaydlwee cocTtosHue . lpexae BCEro Mbl MOHMMAEM 3KHOMOTUIO B Ayxe POCCUICKOM LWKOAbI , TO
€CTb rapMOHM3aLNN AEATENIbHOCTU YEN0BEKA C NMPUPOAHLIMM NPOLECCAaMU, NOITOMY HE KPUTUKYEM MPOU3BOACTBEHHbIE
CTPYKTYPbl, @ COAENCTBYEM B HAXOMKAEHUM ONTUMA/IbHOTO peleHns. Mbl MOXKeM NPeaoCcTaBUTb YCNellHble peleHus B
chepe co3gaHna 6e30TXOAHbIX TEXHO/IOMMIA, HOBbIX TEXHUYECKMX PEeLleHUIt B OYMCTKE CTOYHbIX BOZ, BOAOMOArOTOBKE,
Aobblue n rnybokol nepepaboTke pya, OTBA/NIOB, 30/10LW/1AKOBbIX OTXOA0B U XBOCTOB, HUOTEXHO/NIOTUN U PELUMUKINHIE U
npou3BoAacTBe 060pPYAOBaHMA ANA NUWEBOW NPOMbIWAEHHOCTU. KanuHMHrpaackaa o6nacTb MMeeT MoNoXKeHue
3KCKnaBa Poccum B OKpyKeHWM cTpaH EBponbl YTO CoAEMCTBYET MAKCMMasbHOM MPO3PAyYHOCTM MpPeanpuaATUs,
cobnoaeHnto EBponencTBMX CTaHOAPTOB M HOPM, BbIOOPY HauAyylwmx pelleHui no Komnaektaumm. ObopyaoBaHue
npowno anpobaumio B cTpaHax EBpocoto3a B cepTUPMKALMOHHOM LIEeHTPA M MMeeT eBPOMENCKUA 3HaK KayecTsa.
Hannume B KannHWHrpaae nopTa, aBTOMArncTpanei u *KeaesHogopoXKHOro coobLeHus co cTpaHammn mupa u EBponsi,
a TaK)Ke OCHOBHOM YacTu Poccuiickoit Pegepaumm, No3BONSET HaM PaboTaTb He TONbKO € NpeanpuaTuammn B Poccun, Ho
M C NPeanpuUATUAMMU BO MHOTMX CTpaHax mupa. OdopmneHne [OKYMEHTOB HA MPOUCXOXKAEHME KomniaekcoB Anbda
COMPOBOXAAETCA BHELWWHUM HE3AaBUCUMbIM KOHTpONEM cepTUdUKATOB M NPOLLECCOB MO MEXKAYHAPOAHbIM CTaHA4APTOM
or Toproso-MpombiwneHHOW nanatbl. KOHTPOAMPYETCA : MNPOUCXOXKAEHWE, OTCYTCTBME KOHTpadaKTOoB, Ha/AuMuune
cepTMPMKATOB KayecTBa, Ha/nune obopyaoBaHMe, MOOMEPALNOHHBIN KOHTPOb, Ha/iMUMe CTAaHKOB M 0bopyaoBaHuS,
MEPUTENbHOIO WHCTPYMEHTa, Onepaumin KOHTPOANS KayecTBa, CNeunanuctoB M paboTtocnocobHOCTb NpoayKumm u
Apyrne napameTpbl NPOM3BOACTBA C BblAayel COOTBETCTBYHOLLErO  3KCMEPTHOro 3akatoyeHus. KoHPAUKT MHTepecos
NCKNIOYEH HE3aBMCMMOCTbIO ManaTbl OT KOHTPO/SIMPYEMbIX NPOU3BOACTB W OTBECTTBEHHOCTbIO ee nepej,
rocyAapCcTBEHHbIMW OpraHaMM KOHTPOJIA Ha KaXKaoM TOBAPHOW MO3MLUN.



PasBuTtue texnpouecca

Hayano mayyeHna metogoB GU3NKO-XMMUYECKOM OYUCTKU Obl1I0 nonoxkeHo B 1985-
2003 r. B pabotax HosmkoBa O.H., B KOTOpPbIX ANA U3YYEHUA SNEKTPOXUMUYECKUX U
COPOUMOHHbIX NPOLECCOB B OYMCTKE CTOKOB OblNn NpuUMeHeHbl HapaboTkn B obnacTtu
CBOOOpPHOPAANKaNbHbIX pPeakuun (KMHEeTUKa noaMmepusaumm W OKWUCIEHMUA) B
COOTBETCTBMM C NPOdUIbHbIM 0OpasoBaHMEM U Npu cuHeprmn CTapOMOCKOBCKOM
LUKO/Ibl OPraHUYEeCKOM XMMUWU C JIEHUHTPAACKOM LWKOMOM 3nekTpoxmmmun. Cnucok
Hay4YHbIX TPYAOB No Teme onybankoBaH. OH NOCTOAHHO NOMNOAHAETCA . MImetloTca Kak
Poccumnmckme, Tak M McnaHCKMe naTeHThl. No 2010 roga wWwno HakonseHue
NPAKTUYECKOro onbiTa paboTbl, HapaboTaH NEPBUYHBLIA SKCNEPMMEHTA/IbHbLIN
MmaTepuan, pasBmBasacb NponsBoacTBeHHana 6a3a, NPon3BOACTBEHHbIE MOLHOCTU. B
2010 rogy 6bln0O OCYLECTB/IEHO BHeApeHWe TEXHONOrMM NpPOU3BOACTBA HOBbIX
KOMMNO3MUMOHHbIX MaTeEPMANOB Ha OCHOBE AOKTOPCKOM AuccepTaumMm B pamMKax
HaynpoekTa npou3BoacTtea HaHomaTepuanos. B 2011 rogy 6b110 NONIOXKEHO HayYano
Pa3BUTUIO MPOMBILUNEHHON N HAy4YHO-TEXHMYECKoM 6a3bl B KanumHuHrpage. Ocoboe
BHMMAHUE YyOeNAN0Cb CO34aHUID  METOAMYECKMX OCHOB B pacyeTax OMTUMAsbHbIX
TEXHUYECKUX peleHnn, npou3BOACTBA, HAYYHbIX MOLLHOCTEM C NPUMEHEHMEM
CTEHOOB N U3MEPUTENbHOU TEXHMKWU. B Xxope ocCmbiCneHuMa  peasibHOro OnbITa
3KCNAyaTauum , pacyeToB, MHTeEpnpeTaumMu AaHHbIX M HOBbIX MCCNeA0BaHMK CTano
BO3MOXHbIM CO34aHNE HAY4YHbIX OCHOB BHEAPEHMA B NPAKTUKY NPOEKTUPOBAHUA .



Hay4Hble OCHOBbI

Hay‘-IHbIX OCHOBbI BK/lO4YaloT B cebs Knaccmdwmau,mo CTO4YHbIX BOA, TBEpPAbIX OTXO0A40B, NpPpUMEHEHME nNONHOro
MaTepuaabHOro 6anaHca wu yyeTr BCexX XUMMUYECKUX PpPeakuun #H ¢M3VIKO—XVIN\W-I€CKMX npoueccos, BK/1l0O4aA
mMaTepHnaabHble N IHEPTrETUYECKHNE 6al'laHCb|;

METO,CI,bI OYUCTKU TaKXKe PaHXKHUPYIOTCA MO HA3HAYEHUIO N ANANA30HY NpUMeEHEHNA N ANA UX UCNONb30BaAHUA HYXXHO
NPUMEHATb TOYHbIE ¢M3MKO-XMMM‘-I€CKVI€ moaenwu.

Kaxkgaa ctagma npoxoaunT UcnbiTaHMA Ha CTeHAaAX, C y4ETOM 3¢CI)GKTOB MaCLLITa6MpOBaHMﬂ, KOTOpPbIM TOXE UMeETCA
MHXXEeHepHOoEe obocHoBaHMe 1 CoOoTBEeTCTBYHOWNE aNITOPUTMbI 1A y4ETa BCEX CI)aKTOpOB.

CTo4YHble BOAblI MMeIOT Heonpe,u,eneHHblﬁ COCTaB, NO3TOMY Ha Ka)K,D,OVI CTaann O4YUCTKMU MaKCMMaJIbHO I'IpM6!'IVI)-KaIOTCFI K
TDGGOBaHMﬂM KaxX4oro npouecca n annaparta.

B ouncTke CTOYHbIX BOA, obecneuunBaeTca npuHUUN 6630TXOAHOCTM, TO €CTb paCCMaATPUBAKOTCA BCE BTOPUYHbIE NPOAYKTbI
Texnpouecca n onpegenaroTca nytn nx ytmamsaumun, XxpaHeHna mam BTOpnYHOro XO3fINCTBEHHOIO npumeHeHumA.

OumnweHHaa BoAa pa3H01‘/'| CTeneHn OYUCTKU ABNAETCA Cblpb€BbIM pecypCcom U MOXKET 6bITb npuMmeHeHa B
XO35INCTBEHHOM o6op0Te ANA peunKanHra.

Mpn OYUCTKe CTOYHbIX BOL YYMUTbIBAOTCA N MUHUMANU3UPYIOTCA Bbl6pOCbI B BOBAYLIJHbIﬁ 6accemH ¢ MaKCMMa/ibHbIM
ncnonb3oBaHNeEM YynoBJAEHHbIX BEWECTB ANA XO3SINCTBEHHOTO o6op0Ta.

MpUMeHATCA MeToAbl:  OCa*KAEeHMA, HeWUTpanusaumn, OKUC/IEeHMUA, 3NEeKTPoan3a HanoOpHOro, 3/1eKTPo/M3a
6e3HanopHOro, KaTasn3a, 3/1EKTPOKATANIM3a, 3INEKTPOXemMOoCcopbLmMn (3NEKTPONN3a U KaTanus3a NocnenoBaTesibHO Ha
NPOAYKTaX 3N1EKTPOAN3a), Koarynaumumn, 3NeKTPoKoarynaumm, anekTpodiotaummn, ynpasasemon anektpopnotaumm ( ¢
pPeryinpoBaHMeM KUHETUKM  06pasoBaHMA  3NEKTPOAHbIX rasos), copbumn, WOHHOro o0bmeHa, apcopbumy,
6uodnokynaumm, Guodbnotaumn, HaHopunbTpauuu, YP-potonusa, yrnpaBAsemomMy MNPUMEHEHUIO MPUPOAHbIX
$aKTOPOB OYMCTKM OT 3arpAsHUTENeir, 6BUOAKKYMyNALMM C NpepbiBaHNEM TPODUUYECKUX LEeNeN.

B 061acTM 3KONOTMK METaNNOB NPUMEHSIOTCA METOAbl : CENEKTUBHOIO BCKPbITMA 301, LWWIAKOB, XBOCTOB, OTBAJIOB, C
obecneyeHMem [AOCTYNHOCTM METANNOB U NONMOTAHTOB A5 BbIWENaYMBaHMA, NPUMEHEHUE METOA0B CENIEKTUBHOIO
BbILLE/NAYMBaHMA C YyYETOM COCTaBa MMUHEPAsioB, HA/JIMYMA CPOCTKOB M WMHKAIOAMPOBAHHbLIX YacTul, obecneyeHue
CEeNEeKTUBHOIO U3BNEYEHUA META/IZIOB U MOIOTAHTOB, OYMCTKA M 060POT KUAKUX paboumnx cpes, yTUIM3aumMsa OTXO40B
nyTem NPUMEHEHUA B XO3AMCTBEHHOM 060pOTE U UMMOBUAN3ALUMA HEYTUAU3IUPYEMbBIX 3arpssHMTenei B 6esonacHoMm
dopme (MbILWbAK, PTYTb).



CteHAa no copbuunmn




HoBble MeTOANKU
BHYTPUTEXHONOMMYECKOro KOHTPONA




TexHonormyeckne oCHOBbl HOBbIX
Komnnekcos Anbda-9, Anbdpa-M

[1nA 04MCTHbIX KOMNAEKcoB Anbda —9 MCNONb3YIOTCA Kopnyca U3 cneLuanbHbiX MapoK
Hep)KaBelwWmx CcTanel, Kotopble obecneuymBaloT MNaccuUBHY 3awmty. Cuctema
KaTOAHOM 3aliuUTbl AOMNONHAET ee aKTUBHOW 3alLUTOMN, C COOTBETCTBYIOLLEN CUCTEMOM
ynpasneHusa. Kopnyca yHUPUUMPOBAHbLI, MMEIOT YKJOH AAS LWAaMOB W OCafKOB,
OTOOMHUKM ans oTaeneHua BoAbl OT ¢dsioTownama, NaaBHble 06BOAbl 30HbI
YCMOKOUTENE MCKNOYAIOT 3aCTolMHble 06/1aCTU, NO3BONAIOT MEPENTU K yNpaBAeHUIo
MpoLueccaMu B KaX0li TouKe annapara. LLnam otaenserca Kak nepmoamyeckn, Tak u
HenpepbiBHO. [pu  HaaAnumnm u3bbITOYHOro 06pPas3oBaHUA MeHbl MNPUMEHAIOTCA
NeHoracuTeNm B MUKPOKO/NIMYECTBAx, He nokuaamoume paboyyto 30HY annaparta C
Bogon. MMapaBanKa paboTaeT NNaBHO, He MNpPoOUCXoauT obpasoBaHME BO3AYLUHbIX
npobok. VYpoBeHb 3epKana BoAbl B annapate nNpPAMO MNPONOPLMOHaNEH
NPOU3BOAUTENILHOCTM B [JAMana3oHe paboymx napameTpos. dneKTpodnoTaums
OCYyLLEeCTBNAETCA CeNeKTUBHO, TO €eCTb C YyyeTom pasmepa, rmapodobHoOCTH,
rMAapPodUNbHOCTN U NNOTHOCTM B3BELUEHHbIX BELLeCTB, HaIMYMA HaHOYaCTUL, U APYTUX
baKTOpPOB MyTEM PEeryanpoBaHUSA KUHETUKM U XapaKTepa 3/IeKTPOAHbIX MPOLEeccoB
annapaTHbIM yrnpasasaembim C nynbTa. Bugeo no CCbl/IKe
https://cloud.mail.ru/public/aMcW/YMhuzE3oY
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Kopnyc co CTOPOHbI YyCNOKoUTenAa

SHOT ON MI A3
.OO AI TRIPLE CAMER




J1vivirtvin, na lricpcdricivi tiJidrnc nalivpyrioic

3/1EKTPO/IN3Eepbl
(MOXXHO pPacTBOPUTb MHOIO KMcsiopoaa).Ha
3a4HeM 3neKTpopaoTaTopbl C TOPL3,
OTOOMHUKA NeHbl
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HaHodunbTp Ha 5 MKm, HebonbLoM 06bem, a nponsBoauTeNbHOCTb 10 Ky6.m B u.
HenpepbiBHOE oTAeneHMe OcagkKa.

SHOT ON MI A3
@00 Al TRIPLE CAMERA 2021/3/19 15:24




[MpoBepeHo 3umon ao 40 rpagycos C.




[logaya cyxoro ocaauTena




Ancopbepbl cmornn aaTtb 6onblue ¢
HAWMMKM annapaTHbIMU PeLleHNAMM
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