06 asontouun matepmanos KOHTPOJIUT
komnaHum OO0 «K-cuctemc rpynn»
Ay6posckuin A.C., k.T.H. 2Kono6os A.J1., k.x.H. CunaTos U.C.
CtaTtba nocBsileHa onucaHuio aponouumn marepmanoB KOHTPOJIUT, o6ecneunBarowmx
BO3MOXHOCTb OCYLLECTBNEHNUA KOHTPOSSA repMeTUMYHOCTU BOAOU3ONALMOHHOIO KOBpa Ha
MarnoyKIoHHbIX KpoBnsix. B cTaTbe npuBegeHa wuWHoOpmauMa O KpOBeJSIbHOM
aedektockone U3OTECT 2.0, KOTOpbI NO3BONIAAET C BbICOKOM TOYHOCTLIO onpenensTtb
AedeKTHble y4acTKu BOAOMU3ONALUOHHOIO KOBpa ele A0 NOSABMeHUA BOAbl Ha KpoBne.
31n pa3paboTku ocyuwecTBreHbl coTpyaHMKkamu komnaHmm 000 «K-cuctemc rpynn» non
PYKOBOACTBOM reHepanibHOro AupeKTopa v rnaBHOro naeosiora cuctemM npeaynpexaeHus

npoTteuek «MSOTECT» [ly6poBckoro AnekcaHgpa CepreeBunva.

KOHTPONUT - 9TO KOHTPOSbHbIN pPas3gerniUTEeNbHbIA  CIIOW, BbIMNOMIHEHHBIA U3
OAHOMMEHHOIO  TOKOMPOBOAALWEro  Matepuarna, KoTopbl  yknagbiBalT — nofg
BOOOM3O0MALUMOHHBIA KOBEP KPOBIM M3 PYFOHHBbIX U MACTU4YHbIX MaTepuanoB C LENbH
obecnedyeHnss BO3MOXHOCTM MNPOBEAEHUS Hepaspyllawlwen UHCTPYMEHTalbHON
ANArHOCTUKM  ero  LenocTHOCTU  (repMeTuyHocTM). B ycrnoBusx  yBnaxHeHus
BOJOM30M30MALMOHHOIO KOBpa YCTPOWMCTBO KOHTPOSIBHOIO pasgenuTenbHOro cros
KoHTponuT (ganee — cnon KoHTponuT) N03BONSET MCNONb30BaTh 415 TAKOW ONAarHOCTUKN
METO[ 3SIEKTPO-BEKTOPHOIO KapTUPOBAHUS W 3NEKTPOSIUTUYECKUA (HU3KOBOSMbTHBIN)
metod. [lpy 9TOM NpPUMEHEHME 3NEKTPOMUCKPOBOro (BbICOKOBOMBLTHOMO) MeToaa
nossonsieT ob6HapyxuBaTb AedeKkTbl BOLOM3OU3ONALMOHHOIO KoBpa 6e3 ero
YBMNAXXHEHUS, YTO WCKIOYaET PUCK MOBPEXOAEHUS HMKENEXaWMX KOHCTPYKUMA U

MaTtepumanos rnpm nx 3amMmadymBaHnm B MmeCtax MMerLLNXCA NpoTeyek (pMC. 1)
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PucyHok 1. — Cxema nogkroueHns anekTpoMCKPOBOro KpoBerbHoro gedekrockona Msotect
2.0 npu KOHTpONe repMeTUYHOCTM KPOBNU



Cnon KOHTpOﬂVIT, ABINAACb CaMOCTOATENIbHbIM 3JIEMEHTOM KPOBJ1A, B KOoMOUHaumnm
C J3JNEeKTpPpOUCKpOBbIM METOAOM Hepaspylwlakuwero KOHTPpONnA rnpeancraBndeTt cobon

cucTemy npegynpexaeHnsa ee nportedek (puc. 2 u 3).

PucyHok 2. — YcTponctBo MeMBpaHHOM MSAMKOW KPOBIU C pa3genMTesnibHbIM CITIOEM U3
maTtepuana KoHTponut

MpepynpexaeHue npoTedek 0COBEHHO BaXXHO C TOYKM 3PEHUS IKOHOMUN BPEMEHN
N CHWXKEHUS 3KCNIyaTaumoHHbIX 3aTpaT. MpaBunbHO CMOHTMPOBaHHbIM cnown KoHTponut
MO3BOMSIET C BbICOKOW TOYHOCTbIO OOHapyXmBaTb MecTopacnonoxeHve aedektoB u
NoBpeXaeHW B BOLO3OMSALMOHHOM KOBpe elle OO0 BO3HWKHOBEHUS MPOTEYKM U
M3MEHEeHUs CBOWCTB MaTepuana Tennou3onsuMm WM WHbIX MNOAKPOBESbHbIX CIOEB
NOKPbITUA. YCTPOWUCTBO cnost KoHTponuT obecnednBaeT BO3MOXHOCTb AMArHOCTUKM
BOAOU30NALMOHHOIO KOBpa Ha BCEX aTanax >XM3HEHHOrO LMKNa 34aHni (CTPOUTENbCTBO,
aKCnyaTauus, pEMOHT U PEKOHCTPYKUUS). Heobxoammo oTMeTuTb, 4To cnon KoHTponut
3aBOOAT Ha BCK BbICOTY MPUMbIKAHUI KPOBNWM K napanetam u cteHam (puc. 4) nopg
BOOOU3O0MALMOHHBIN KOBEP, rae 3NEKTPOMCKPOBOM MeTof He MeHee aheKTUBEH, YEM
Ha Opyrnx y4acTkax KpoBu.

OnekTpodmanyeckne  Hepaspywawwme MeToabl  KOHTpoOns  (HU3KO- U
BbICOKOBOJIbTHbIN)  LUMPOKO MPUMEHSAOT B MPOMbILWIEHHOCTM Ans  OBHapyXeHus
0edEKTOB MIONALUNOHHBIX W 3aLUTHBIX MOKPLITUA M3genun, HaynHas ¢ 60-x rogoB
npowwnoro Beka. OgHako, Ha 06bEKTax KanUTanbHOro CTPOUTENbCTBA AaHHbIE METOAb!
He wucrnonb3oBann pJo 2016 roga — [0 Hayana BbiMycka OTeYeCTBEHHOro

3NEeKTPOMCKPOBOro KpoBenbHOro aedekrockona M3otect 2.0 (puc. 5).



PucyHok 3. — KoHTponb LenocTHOCTH PucyHok 4. — KoHTposnb

BOLOU30SSLUMOHHOIo KoBpa kposnn u3 NBX repMeTUYHOCTUN MMAPON30NALNN
MeMOpaHbl C MOMOLLIbIO 3NIEKTPOMCKPOBOIro dyHOamMeHTa C MOMOLLbIO
kpoBenbHoro gedgekrockona N3OTECT 2.0 3NEeKTPOUCKPOBOro KPOBESTbHOMO

nedekrockona N3OTECT 2.0

il el e

KOoMAASKT KpoBEALHOro oBopyaoBanua
HEPAIPYLLAIOWETO KOHTPOAS AAR
ADeKTOCKONMK MMADONIOARLMM
MAFKMX KpoBeAn

PucyHok 5. — KpoBenbHbin gedekrockon M3otecT 2.0

Haunnas ¢ 2016 roga komaHga npoekta paboTaeT Hag COBEPLUEHCTBOBAHMEM U
paclmMpeHnem HomeHknatypbl maTepuanoB KoHTponuT u obGopyaoBaHusi W3otect
(N3oT1ecT 2.0, U3oTtecT Pro n M3oTtect On-line). C camoro Hayana npoekTta 6bI510 NPUHATO
pelweHme O peanu3auMM MpPOM3BOACTBEHHOW cTpaTermm Ha 6a3e OTeveCTBEHHbIX
Npou3BOACTB WM MaTepuanoB. B xoge peanusaumMm npoekta yyYuTbiBancsa OnbIT
WHOCTPaHHbIX KOMMNaHUM ONA pelleHns CXOXuX 3adad, Hanpumep, komnaHun Detec
(CLWA, Kanaga), Buckleys (BenukobputaHus), Trotec (FepmaHus) n gpyrmx, Kotopble

6bin cnabo npeacrtaBfieHbl Ha 0Te4eCTBEHHOM pPbIHKE M3-3a BbICOKOW CTOMMOCTU UX



obopyaoBaHMa M MaTepuarnoB, a TaKkKe WX HenpucnocobrneHHOCTU K POCCUMCKUM
KNMMaTU4YECKMM M MPOM3BOACTBEHHBIM YCMOBMAM NPUMEHEHUs. AHanu3 nokasars, 4To
9TU MHOCTPaHHbIE KOMMaHUN, Kak NpaBumo, y3Ko cneumannuanpyoTcs Ha npon3sBoacTee
mMaTtepuanos, nnbo obopynosaHus, NMBO okasaHuna ycnyr. bonee KOMNMIEKCHbIN NOAX04,
nucnonb3dyeT Hemeukas komnaHus Progeo (CepmaHus), koTopas  BHegpsieT
9NEKTPONpPOBOASALLIME PYIIOHHbIE MaTtepuanbl Ha OCHOBE CTeKNnodubpoBbIX WU
NONNAUPHbIX MONOTEH B COOCTBEHHbIE CUCTEMbI MOHWUTOPMHIA FEPMETUYHOCTU
rmaponsonaunn 3arnybneHHbIX COOPY>KEHUIN U KPOBENb 30aHUN.

lMocne yrnybneHHOro aHanmaa pblHKa, KOHbEKTYPHOM N TEXHONOMMYECKON OLIEHKM
MOSIBUNIOCb MOHWMAaHWE MNPUYUH, MOBMAMSIBLUMX Ha MPakTU4EeCKM MNOSIHOe OTCYTCTBME
peanusaunn 3apybexHbIX TexXHONnormm Ha poccunckom pbiHke. K 2017 rogy Obina
paspaboTaHa cTpaTerns pasBmMTus KOMNaHUM B LENOM, a Takke nporpamMmma passButus
npoayktoBon nuHenkn KoHTponut. OCHOBHLIM NPUHUMAOM, B dOpMMPOBaHUA
nporpaMmmbl 3Bonouun mMatepmana KoHTponut, ctano obecrneyeHne ONTMMasibHOro
coyeTaHna cebecToMMOCTM MNPOAYKUMU, €€ TEXHOMOIMYECKUX, TEXHUYECKUX U
9KCNyaTauNOHHbIX XapakTepuctuk. 3a nocnegHve 5 net n3 matepuanos KoHTponuT
BbINOSIHEHO 6onee 1 MIMH. KB. M. KPOBEMb, C €XeroaHblM ABYXKPaTHbIM yBENU4eHneM
obbemoB paboT No yCTPOWMCTBY Takmx KpoBenb Gnarogapsi BOCTOPXEHHbIM OT3blBaM
3aKa34yMKoB, a Takke nraHoMepHon paboTbl KOMaHObl M NAapTHEPOB NPOEKTA.

lMepBbIM  3KCNEpUMEHTanNbHbIM  MatepuanoMm ctana MoavduuMpoBaHHas

3NEeKTPONpPoOBOAsLLAs LEMEHTHO-CTPYXeyHas nnmTta «KoHtponut C» (puc. 6).

PucyHok 6. — QneKTponpoBOAsiLLas LeMEHTHO-CTpyeyHast nnuta «KoHtponut C» noa
BOZ,OU30MALNOHHBIM KOBPOM

Ho un3-3a gnurenbHoro Npon3BOACTBEHHOIO LIMKNA, a Takxke MaCCOFa6apI/ITHbIX

XapaKTepUCTUK, AaHHbIM npoaykT B 2018 rogy 6bin cHAT ¢ npousBoacTtea. C 2017 roga



Hayanocb NPOU3BOACTBO U UCMOMNb30BaHNE PYNOHHbIX MaTepuanoB «KoHTponut MN1» u
«KonTtponut IMM» (puc. 7). OTO pynoHHble mMaTepuanbl Ha OCHOBE COOTBETCTBEHHO
CTEKNOTKaHn 1 cnaHboHaa, NOKpbITblie PONLron 1 nepdopupoBaHHbIe Ans obecneveHns
BO3ayxonpoHuLaemocTu (nopaaka 3 - 3,5 am3/m2*c npu aasnenum 200 kMa).
MapannenbHO KomaHOa nMpoekTa Bena pas3paboTKy HOBbIX MaTepuanos,
obnagarowmx MOBbILWEHHbIM YPOBHEM BO34YXOMPOHMLAEMOCTM U YCTOMYMBOCTU
KOHTPOMbHOMo pasgenutenbHoro cnos KoHTponuT K arpeCccuBHbIM LLEMNOYHbIM Cpeaam B
30HE KOHTaKTa C LUeMeHT-coaepXalmmu maTepuanamv BblpaBHUBAKOLWLMX CTSHKEK MO

cpaBHeHuto ¢ KoHTponut 1.

PucyHok 7. — BHewHuin Bua «KoHTponuTt MIM» ana dgopmMmpoBaHUA KOHTPOMBHOIO
pasgenutensHoro cnost KoHTponuT nog BOAOU30NALNOHHBIM KOBPOM

B pesynbTate Tpex net kponotnueon pabotel A.C. [lyGpoBCKOro ¢ konneramu no
CO3[aHNI0 HOBOrO TOKOMPOBOASLLEro OAHOCIONHOrO MaTepuana ans opMmpoBaHus
KOHTPOMbHOIO pasgenuTenbHOro cnosi Obin NpouM3BedeH BbINYCK MEepBbiX NapTuii
matepuana KoHtponut mapku CIl. 910 cTano BO3MOXHbIM 6Grarogaps nNpoBeAeHUHo
WUCNbITaHUA MO ONPedEeSieHNIo PynMnbl  BOCMNAaMEHAEMOCTN, TOPKYECTU U NPOYMX
napameTpoB.

Takum obpasom, ¢ koHua 2021 roga npoayktoBas nuHerka OOO «K-cuctemc
rpynnam» JonosiHeHa ceptudmumnpoBaHHbiM MaTepuanom «KoHtponut Cll» (puc. 8),
KOTOPbIN MO NPOYHOCTHbLIM XapakTePUCTUKAM M BO3OYXOMPOHMLAEMOCTU NPEBOCXOANT
maTtepuan «KoHtponut IMM» B 10 n 100 pa3 cooTBeTCcTBEHHO. Kpome TOro, HOBbIN
mMatepman abContTHO HeuTpaneH K LWeNoYHbIM cpedaM 3a CYEeT  MUCKIYEeHUs

(bOJ'Ibl'VIpOBaHHOI'O CInosa U BKIKO4YeEHUA B COCTaB yrnepoa-coaepKamnx KOMNoHEHTOB.
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PucyHok 8. — BHeluHWIA BMA HOBOro TokonpoBogswero matepmana Kontponut Cl1,
YNOXEHHOro BHaXNECT

OnekTponposoasawmn matepuan «KoHtponut Cll» Ha cerogHs 31O 6a30BbIN
NPOAYKT KOMMaHWW, npefHasHadeHHbI ANg UCNOoMb30BaHUSA Ha LeMEeHT-coaepallmx
OCHOBaHUAX ANA YCTPOWCTBaA cUCTeMbl npefynpexaeHus npotedek KoHTponut Ha
rMOopou3oNAUNOHHbIE CUCTEMBI MOA3eMHOro Tuna (rmgpousonauus dyHaamMeHToB), a
Takke ONSA KpoBelb C MUHepanoBaTHbIM yTennutenem. Matepuana «KoHTponut MMy
OCTaeTcs B NPOOYKTOBOW NWHEWKEe ANA MPUMEHEHUs Ha KPOBMSAX, rge OTCYTCTBYHOT
TpeboBaHMA NO BO3OYXOMPOHMLAEMOCTU pasfenuTenbHbIX croeB. Hanpumep, Ha
KpoBNAX C  rmapoobHbIMM  yTenngawWmnMMmM — MaTtepuanamm  (3KCTPyauUpPOBaHHbLIN
neHononuctupon, PIR), a Takke ¢ NAAMTHbIMX OCHOBaHUSIMU Ha APEBECHON OCHOBE.

Pabota no coBeplueHCTBOBaHUIO MaTtepuanoB KOHTPONMT Ha 3TOM He
3aKaH4MBaeTCs. YUnTbiBas NraBHYH, HO YCTOMYMBYHO OUHAMUKY pa3BUTUSA MPOAYKTa Ha
POCCUNCKOM PbIHKE, a Takke NnaHbl MO BbIXOAY C YHUKaNbHbIMU npoayktamu (KoHTponut
CI) Ha pbiHkM Kutas n Typumn. Komanga npoekta HauerneHa B 2022-2023 ropgax
3aKOHYMTb UCMbITAHUSA U BbIBECTU HA PbIHOK eLle NO MeHbLUEe Mepe 2 HOBbIX NpoayKTa
Ha OCHOBE CTEeKI0-BOMOKHUCTLIX PYMOHHBIX MaTtepuanoB, WMEKLWUX Heropioyme
cBouncTBa 1 obecneynBatoLLnX BbICOKUI KNAcC OrHECTOMKOCTU KPOBESTbHOW KOHCTPYKL MK
B uenom. Hosble pa3paboTkm 6yayT BbINOSHATCA C yH4ETOM HaLLEro, Y>Xe MHOrOfIeTHEro,
onbiTa paboTbl C KpPOBENbHbIMM MaTtepuanamm Ons POpPMUPOBAHUSA KOHTPONbHOMO

pasgenuTernbHoro cnos « KoHTponuT».




