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" ABTOMATH3ALMS

TEXHONOTUSA AUATHOCTUKK

JAHALL ¥ CTEHOK CTA/IbHbIX BEPTUKAJIbHbIX PESEPBYAPOB

C NPUMEHEHUEM CKAHUPYHOLLMX MATHUTHBIX JEQEKTOCKONOB BbICOKOI0 PASPELLEHUS

AB.CYXOPYKOB — 000 «VIHTPOH I/10C»

AA.CNIECAPEB — k.1.H., 000 «UIHTPOH [1/1t0C»
AA. ABAKYMOB (mn.) — K.T.H., 000 «IHTPOH [1/1t0C>
MI0. NOJIAXOB — Kk.7.H., MocKoBCKUA 3HEPreTUYECKUA MHCTUTYT

B panHo# cTatbe onuCana TEXHONOIHA AHATHOCTHYECKOro 0GCER0BAHNA AHHL H CTEHOK CTaNbHbIX BEPTHKA/bHbIX PE3EPBYaPOB C
NPUMEHEHHEM CKAHEPOB MArHHTHOIO MONSA. PaccMOTPEHb! NPHHUNNLI PaboThl 060PYAOBAHHA, DCOBEHHOCTH NPOrPAMMHKOID 06ECneYe-
HHS W PE3YNbTAThI NPAKTHYECKOrO NPUMEHEHHS TEXHONOTHH. YKa3aHb! OCOBEHHOCTH M NPEHMYLIECTBA HCNONb30BAHUA PA3PABOTAHHONA
TEeXHONIOTHH N0 CPABHEHWID C TPAAHLYHOHHO HCTIONb3YEMbIMK METOAAMH KOHTPONA.

0rNacHo [eicTBYIOWNM HOPMATUB-

HbIM  JOKYMeHTam [1, 2], perna-

MEHTUPYIOLLUM  TEXHUYECKOe Aaua-
FHOCTUPOBAHME CTanbHbIX BEPTUKANbHbIX
pesepsyapos, ocHoson OTC npu nposepe-
HUW 3KCNEPTU3bI NPOMbILWNEHHON He3onac-
HOCTU ABNAETCH AMArHOCTMYECKOe obecne-
[0BaHUE BCEX 3NEMEHTOB KOHCTPYKLUM
PBC, B TOM 4ucne AHWLWA U CTEHKW. AHa-
NOTMYHBIN NOAXOA NPUMEHSIETCA U B OTHO-
weHun PBC ans xpaHenus Hedtu, HedTe-
NPOAYKTOB U APYruX BELIECTB, Hanpumep
BOAbl, XUMWYECKU aKTUBHbIX XUAKOCTEHN,
B TOM YUCNe KUCNOT, 1 T.n. Ha ocHoBe co-
BOKYNHOCTW NONYHEHHbIX ANArHOCTUYECKUX
AaHHbIX BblpabaTbiBATCA PEKOMEHAALMUM
06 ycnoeBusx panbHedlwen 6e30nacHon
akcnnyatauuu PBC ¢ BeposTHbIM ocTaTou-
HbIM PecypcoM, cpoKax W YpOBHAX Nocne-
Ayrowux 0bcnenoBaHuin 1 He06XoAMMOCTH
NPOBEAEHUA PEMOHTA UNU UCKNIOYEHUSA U3
akcnnyarayuu. Mpu 3TOM OT NONHOTHI K
Kayectsa MHGOpMauuUu, nony4aemon npu
06cnenoBaHuy, 3aBUCUT, C OfHOIA CTOPO-
Hbl, 6e30nacHocTb Npu akcnnyartauun PBC,
a C Apyrom, CTOMMOCTb 06ecneveHns npu-
eM/IEMOr0 YPOBHA 6e30NacHOCTH, KoTopas
onpenenserTcs 06beMOM PEMOHTHbIX U BOC-
CTAHOBUTENbHbLIX paboT, NPeAnuChLIBAEMbIX
K NpOBEAEHUD NO peaynbraTam TexHWUye-
CKOr0 AMarHoCTUPOBaHUS.

[Hule ¥ nepBbI NOAC CTEHKU OTHO-
CATCA K Haubonee 3HaYUMbIM 3NEMEHTAM
KOHCTpYKLUnu PBC, cBA3AHHbIX C BNUAHWEM
CNeayoLnX HebnaronpuATHbIX akcnnyata-
LIMOHHbIX U TEXHONOrnYeckux hakTopos:

» KOppOo3ue BHYTPEHHEW W BHELIHeN
NOBEPXHOCTU, 0OYCNOBNEHHOW, COOT-
BETCTBEHHO, arpecCUBHOW Cpeaon xpa-
HUMbIX NPOAYKTOB U  BO3AEUCTBUEM
BHELHUX hakTOpPOB, B TOM 4UCNe nepe-
nafoB Temnepartypbl, 0CaAKOB, YPOBHA
BNAXHOCTKM BO3AyXa U T.N.;

« KayectBoMm u3rotosneHus PBC, B8 ToM
yucne hyHaameHTa U 0CHOBAHUS;

« 3heKTUBHOCTbIO IX3;

* MEXaHU4eCKUMU BO3AENUCTBUAMU, Bbl-
3BaHHbLIMU, HANPUMED, BNUSHUEM FE0NO0-
TUYECKUX W reohuanyecknx akropos,
hopMUPYIOLMX  YYACTKU NOBbILLEHHbIX
NOKaNbHbIX HANPSHKEHWUI MeTanna.

Mo AencTBYOWWUM npasunam ANs KOH-
TPONA COCTOAHMA MeTanNa AHULLA U CTEHKK
PBC pekomeHa0BaHO UCNONb30OBaHUE Crie-
AyloLwux metoaos [3]:

« NPW YaCTUYHOW AMArHOCTUKE — aKyCTo-
amuccuoHHoe obecnenosanue, BUK, V3K;

* NPW NONHOW AMArHOCTUKE — AUArHoCTu-
4ecKoe 06CNefo0BaHUE C NPUMEHEHUEM
pa3nuyHbix Metogos HK, B8 Tom yucne
BUK, V3K, MK v T1.n.

Coctosnue 3UM, npumeHsemoro Ans
NpeaoTBpaLLeHUs Koppo3un metanna gHu-
La u cteHkn PBC, TakxKe NoanexuT oLeHKe
NPy NPOBEAEHUIA ANArHOCTUYECKUX PaboT.

CornacHo TpaguUUOHHO NPUHATLIM B
Poccun metopam  auarHoCTUYECKoro o06-
cneposadus aHuw PBC Hambonbliee pac-
npoctpadeHue nonysun Y3K. OgHako chu-
3uyeckue ocodbeHHocTi Y3K He no3sonaoT
ocyuwlectsntb 100% KoHTponb aHuLA. Kpo-
Me Toro npumeHeHuwe Y3K npegycmarpu-

BAeT 00A3aTe/bHbIA AEMOHTAX 3aLUTHOTO
U30NALUNUOHHOTO  NOKPbLITUS  HE3aBUCUMO
0T ero coctofHus. [10aToMy B HacTtonllee
Bpems npumeHeHue Y3K npeanonaraet
He cnnowHoe 100%-Hoe obcnenosaHue, a
KOHTPO/b B AUCKPETHbIX To4Kax. [1pu aToM
BENKAa BEPOATHOCTL NpONycka AedeKTos,
B 0COOEHHOCTU KOPPO3UOHHBIX NOBPEX/E-
HUIA [HWLLIA, PacNONOXEHHbIX CO CTOPOHbI
rnapoobHoro cnos.

OnbIT AnMarHocTUYeckoro obecnefoBaHus
[IHULY pe3epByapoB MOKA3bIBAET, YTO HE
meHee 30% PBC nopeepeHbl BO3HUKHO-
BEHUIO YKa3aHHbIX AedeKToB, KOTopble
npu TPaAMUMOHHOM MOAX0AE K OCYLIeCT-
BNEHWUIO KOHTPONSA HEe MOryT ObiTb BbIsiBNE-
Hbl. Pesynetatbl cpaBHUTENbHOrO aHanuaa
BO3MOXHOCTEW Pa3NUYHbIX TEXHOMOTMUN,
UCNONb3YEMbIX NPU AUATHOCTUYECKOM 06-
cnegosakun axuul PBC, npeacTaBneHbl B
Tabnuue 1.

B 000 «MHTPOH M/OC» Ha ocHose
onbita pa3paboTtku M NpUMeHeHus 060-
PyA0BaHWA U NPOrpamMMHOro 06ecneveHus
MarHUTHOW BHYTPUTPYOHOU U Hapy»xHoW [4]
OMArHOCTUKM  MarucTpanbHbiXx Tpybonpo-
BO/IOB, @ Takxe 06CNeA0BaHWUS CTaNbHbIX
TPOCOB U KaHatos, pa3paboTaHa TEXHONO-
rMA MarHUTHOrO KOHTPONS AHWULLA U CTEHOK
PBC. B ee ocHoBe nexar cnefytoLiue co-
cTasnaLme:

1. 060pyaoBaHWE MArHUTHOrO KOHTpPONS —
nedekrockon MHTPOKOP M150.
2. lporpamMmHoe obecnevenue Wintrocor

AN MHTepnpeTaunu AnarHoCTU4ECKUX

JaHHBbIX.

[pUHATLIE COKpALLEeHUS:

OTC — oueHKa TeXHUYECKOrO COCTOAHUA
PBC — peaepByap BePTUKANLHBIA CTANbHOIM
HK - Hepaspywarowui KoHTpoNb

WA K OTPACS

V3K — ynbTpasBykoBoit KOHTPONb
MK — MarHWTHbIA KOHTPONb

Pl — paauorpadu4eckunt KOHTPONb
Kl — KOHTPONb repMEeTUYHOCTH

3X3 — 3nekTpoOXUMUYECKAs 3aLnTa

A3 - aKyCTM4ECKas IMUCCUA

3N - 3aWwuTHOE M30NFUMOHHOE NOKPbITUE

BUK — BU3yanbHblit MHCTPYMEHTANbHbIA KOHTPONb
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Tabnuya 1
Ne CsoiicTB0 Cpasrenue Texnonoruit HK gruwa
u cTenku PBC
A3 BUK V3K MK

1 | Kontpons 6e3 aemontaxa 3N + - - +

2 | Kontpons 100% nnowaan AHUWA U CTEHKK - + - Lt

3 | BO3MOXHOCTb KOHTPOAA NPU NOAHOW AUATHOCTUKE - + + +

4 | BO3MOXHOCTb KOHTPONS NPY YaCTUYHON AUArHOCTUKE + TONbKO | TOMLKO | TONMbKO

CTEHKa | CTeHKa CTEeHKA

5 | BO3MOXHOCTh BbIABNEHUA KAK HAPYXHBIX, + - + +
TaK ¥ BHYTPEHHUX AehekToB

6 | Onpeaenexue MECTONONOXEHUA ABCHEKTOB - - + +
(BHELUHWW/BHYTPEHHUN)

7 | Onpenenexve KoOpAUHATLI ABHEKTOB - + + +

8 | OueHka pasmepoB AehekTos - - + +

9 | OnpeneneHue OCTaTOYHON TONLLUHLI - - + +
METanna fAHULLA U CTeHKN

10 | OueHka TonwuHel 3NN s - +

Tabnuua 2
OcHOBHbIE XapaKTepucTUKU MarHuTHoro pethektockona UHTPOKOP M150
No HaumeHnosaHue napamerpa 3HayeHue napamerpa
1 TonwwuHa ctenku (T), Mm 074 n016
2 | MakcumanbHas TONWKUHA NOKPLITUSA, MM no 6
3 Mopor 4yBCTBUTENLHOCTH 03T
4 ABCONIOTHAR NOrPELIHOCTL ONPEAENEHUA NONOXKEHUN AeheKTOB He 6onee 20 |
OT TOYKM OTCHETA AUCTAHUUU, MM
5 | MakcumansHas CKOpoCTb NEPEMELLEHUS CKaHepa, M/C 1
6 | WcnonHenue P54
7 Macca, kr 12

3.Mporpammubin Komnnekc TankResouce,
peanuayloumin MeToauKy OLEHKW Cpoka
6esonacHon akcnnyatauuu PBC ¢ npu-
MEHEHUEM KOHEYHOINEMEHTHON Moaenu
PBC, nossonstouler nporHo3uposarb
pecypc pesepsyapa ¢ y4eToM fedekTos,
06HAPYXKEHHbIX NPU ANArHOCTUKE.

OCHOBHbIE AOCTOMHCTBA pa3paboTaHHOM
TEXHONOMMU NO CPABHEHUIO C TPAANLMOHHO
UCNONb3YEMbIMU METOJAMU KOHTPONS:

1. KoHTponb 6e3 aemoHTaxa UM
2. Bblcokas Npou3BOAUTENLHOCTL W pa3pe-

Wwarwas cnocobHOCTL KOHTPONSA, NO3BO-

naowas ocywectsnate 100% KoHTpONb

6€3 NPONYyCKOB U «MEPTBbIX 30H».
3. OueHka paamepoB feheKTOB N 0CTATOYHON

TONLLMUHBI CTEHKN, @ TaKXXe ToNwmHbl ST,
4. 0npeaeneHue MecTononoXeHus aedek-

TOB U HAHECEHUE UX Ha «KapTy» AHULLA U

cTeHku PBC
5. 0cyllecTBneHue KOHTPONS B peansHoMm

BPEMEHN
6. OnpegeneHue MeCTONONOXEHUA Hapy-

WEeHWIA  (BHELLUHWIA/BHYTPEHHUA), OCTa-

TOYHOW TONWMUHBLI CTEHKW MeTanna, a

TaKxe TonwnHbl UM

— :: OCCUACKOE OTPAG

[lpumeHeHne TeXHONOruu MarHUTHOro
KOHTpoNns AHuw, u cteHok PBC nossonut
obecneynTb 6e30NacHOCTb UX 3Kcnayata-
LMK 1 NOBbLICUTL AOCTOBEPHOCTH NMPOrHO3a
0CTaTO4HOro pecypca.

OBOPY[10BAHUE
MATHUTHOW IUATHOCTUKH
AHWLY U CTEHOK PBC

MpuHUUN AENCTBUS MArHUTHOTO Aedbek-
Tockona WHTPOKOP M150 npuseaeH Ha
puc. 1. OH oCHOBaH Ha perucrpayuu mar-
HUTHbIX Nonei paccesHus OT AedeKToB
(MFL-meToa) npu HamarHW4MBaHwWM AHU-
wa unu cteHku PBC ¢ nomolbio HamarHm-
yuatowlero ycrponctea (HY). CyutbiBaHue
MarHuTHOro pensbeda OCyWecTBNsAeTCs
nyTeM CKaHWPOBAHUS MArHWTHOro nons c

Puc. 1

MOMOLLBI CKAHWUPYHIOLWEro MHOTO3NEMEHT-
Horo npeo6pasosarens (CMIM).

[lechektockon ocyuwecTsnser uUudpo-
Byl 00paboTKy NOKa3aHWi [aT4uMKOoB,
BOCCTAHOBNEHWE KOMMNbLKTEPHOrO  W30-
bpaxeHus nons paccesHua ot AecekTos.
B nonesbix ycnosuax UHhopmMauusa o Bbl-
ABMEHHbIX 1edeKTax 3anuchIiBaeTca B NoOp-
TaTUBHOE BWAEOKOHTPONbHOE YCTPOUCTBO
cbopa paHHblx Datalogger wnu nepco-
HanbHbI KomnbtoTep. [lpefBaputenbHas
OUeHKa 0BbeKTa KOHTPONA NpOWU3BOAUTCA
HenocpeaCTBEHHO B NPOLECCE ANArHOCTH-
poBaHus. [lanbHedwas obpaboTka Mar-
HWUTOrpaMm W NOAroTOBKa OTYeTa No Aua-
FHOCTUKE OCYLLEeCTBNAETCA ONepaTtopom c
NOMOLLbIO KOMNbIOTEPHBLIX MeTofoB. [lo
N306PAXKEHUID  MArHWUTHbIX  OTNEYaTKoB
onpeaensetcs opma fedeKTos, UX opu-
eHTaLMs, pa3mepbl U B3aUMHOE pacnono-
KEHWE, @ TaKXKe 0CTaTOYHAsA TONWMHA AHU-
L@ 1 CTEHKW.

KoHeTpykuus pedpektockona copep-
XUT CKaHep, a TaKXe KOHCTPYKTWBHbIE
3NEeMEHTbl ANS  YCTAHOBKW, nepeme-
LeHMs U cbema pedekTockona, W BU-
[IeOKOHTPONbHOE  ycTponcTBo  cbopa
naHHbix Datalogger nu6o Mo6UNbHLIN
nepcoHanbHbIn KomnbioTep. [lpu 3ToM
Datalogger o6ecneyuBaer npuMeHeHue
nedekTockona BO B3PbIBOONACHBLIX Cpe-
nax npu remneparype go -20°C.

[lecheKToCKONOM BbIABNAIOTCA AedeKTbl
TMNAa HapyleHWs CNNoLWHOCTU MeTanna B
TOM 4uCne KOPPO3UOHHbLIE U YCTAnoCTHbIE
TPEeLLWHbI, KaBepHbl, A3BbI W T.M., N0 BCEN
TONWNHE CTEHKW 06bekTa KOHTpons Tex-
HUYeCKUe XapakTepucTukn pecdekrockona
npuseaeHs! B Tabnuue 2.

B KoMnnekT nocTaBku MArHWTHOroO fe-
thekTockKona BXoA4aT:

+ CKaHep;

« Datalogger unu Mo6unbHbIA NEPCOHANb-
Hblit KOMNbIOTEP;

« nporpamMmHoe obecneveHue ans cbopa u
VHTEpNpeTauny AaHHbIX;

+ YNAKOBOYHbIN ALK C KOMNNEKTOM 3KC-
nnyaTayuoHHON OCHACTKY;

« CONpOBOAUTENbHAS JIOKYMEHTaUNs,
BK/IlOYAtOLLa PYKOBOACTBO MO 3KCMnya-
TalUumn 1 cepTudmrkar KanubpoBKu.

[ns o6y4eHuns Ha 6aze 000 «HTPOH
NIOC»  npeaycMoTpeHa NOAroToBKa
cneynanuctos pabote ¢ AedeKTocKo-
noM, OCYL|ECTBNAEMAN C NPUMEHEHUEM
aBTOPCKUX METOAMK W npurnaweHuem
BeAYLMUX CNeunanucToB N0 MarHUTHOMY
KOHTPONO.
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NPOrPAMMHOE OBECNEYEHUE
WHTEPNPETALIUM
AWATHOCTUYECKHUX [JAHHbIX

CneunanbHo pa3paboTaHHOe Nporpamm-
Hoe obecneyeHne Wintrocor no3sonser
npou3BoAUTL 06pabOTKY M aHanu3 AaHHbIX,
NONYYEHHbIX B Pe3yNnbTarte CKaHUpoBaHuA, ¢
LleNblo NOArOTOBKW 3aKNKYEHUA 0 COCTOR-
HUM KK KOHKPETHOro nnucTa, Tak u obbekTta
o6cnenosaHua 8 uenom. Bes nHdopmaums
COXPAHAETCH B Cneuunanbhy 6asy faHHbIX.
MporpammHoe obecneyveHne Wintrocor no-
3BONAET aHanU3WpoBaTb AEdEKTOrpammbi
OTZENbHbIX NPOE3/10B, 06LEANHATL OTAENb-
Hble NPOe3/ibl C YHETOM UX NEPeKPbITUS ANns
nony4yeHns AeekTorpaMmmsl BCEro NUCTa,
OUeHMBAaTb EOMETPUYECKME nNapameTpbl
pebektos. PeanusoBaHa chyHKUWS aBTO-
MaTU4eckoro noucka AeeKTHbIX 30H, WUH-
hopmaums 0 KoTopbiX 3aHocuTcs B 6asy
[aHHbIX. [Iporpamma obecne4nsaeT rexe-
pauuio 3aknto4eHUs B pasnuyHbIx hopma-
Tax AN9 NPoCMOTPa ero Kak B TEKCTOBOM
pefakTope, Tak U C NOMOULbIO UHTEpPHET-
o6ospesatens. Hapsgy ¢ 3aknioy4eHuem
MOXeT ObITb CO3JaHa TaKXe rpaguyeckas
CXeMa NNCTa UNK AHULLA C YKa3aHWeMm pac-
NoNOXeHUs AedheKTHbIX 30H. Takum obpa-
30M, 06ecneyeH NoNHbIA LUKN 06paboTku u
AOKYMEHTUPOBAHUA PE3YNbTATOB KOHTPONS.

[TpuMepbl 06HAPYXEHUS Y4acTKOB MO-
Tepb MeTanna B6MM3M CBApPHOro (WBa W
cpasHeHus aedekTHoro u 6e3gedekTHoro
y4acTkoB aHuwa PBC npuseseHbl Ha puc. 2.
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METO[JUKA OLEHKW CPOKA
BE30NMACHOW 3KCNNYATAL MM PBC

OueHka cpoka 6e30nacHom akcnnyarauum
ABNALTCH BAXKHENLMM 3NEMEHTOM AMarHo-
cTuyeckoro obeneposatus PBC. KoHtponb
W MOHWTOPWUHI TEXHWUYECKOro COCTOSHMSA
pe3epByapoBs/cocyf0B C LeNblo onpeaene-
HUS UX 0CTATO4HOro pecypea (6] sBnsTCs
BaXHENLWUMMU hakTopamu 6e30NacHOCTHU.

Komnanuen UHTPOH MNJTHOC paspaboTta-
Ha W anpobuposaHa MeToAnKa ANarHoCcTU-
KW TeXHU4YeCKoro CcOCTOsIHUA pesepByapa/
cocyfa, a TakKe MeTofuKa 1 NporpammHbiit
Komnnekc TankResouce nporHo3uposaHus
WX 0CTAaTOMHOrO pecypca. Metoauka 06-
nafaet Hay4HOW HOBU3HOW W WUMeeT pag
NPeNMyLLECcTB N0 CPaBHEHUID C APYrUMK
HOPMATWBHbLIMI JOKYMEHTAMMU.

MeToauka y4uTbIBaeT U UCNONbL3YET:

+ COBpPEMEHHble MOAENU KOPPO3UOHHOIO
13HOCA, YCTANOCTN U PacTPECKUBAHUS;

+ YCOBEPWEHCTBOBAHHbIE MOAENN, ONUCHI-
Balowwme pocT AeeKToB Npu UMKNnYe-
CKWX W ANUTENbHO AEACTBYHOWMX NOCTO-
AHHBIX Harpy3Kax;

* MOAENN KOPPO3NOHHOTO PaspyLueHns,
OCHOBAHHbIE KaK Ha KpUTepUsAX 0cTartoy-
HOM NPOYHOCTK, TaK U MHOrONapameTpu-
4ECKOWN MeXaHUKU paspyLueHus;

* YHWBEpPCANbHbIE MOAENW, NO3BONAIOUINE
0NUCbIBATL NPOLECC KOPPOZUOHHOTO Pas-
pyLeHUA AN pasnuyHblX KOPPO3UOHHO-
AKTUBHBIX Cpefl, HaXOAALUMXCA KaK BHY-
TPW, TaK 1 CHAapyXW pe3epsyapa/cocyna;

+ pa3paboTaHHble MOAENU KOPPO3UOHHOIO
pa3pyLeHns, B KOTOPbLIX CKOPOCTb N0-
KanbHOW KOpPPO3UW He SIBNSETCA NOCTo-
IHHOM BENWYMHOW, a BO3pacTaeT B Npo-
Lecce pa3BuTIA AedeKTOB U HaKoneHus
NoBPeXAEHNI.

Jlabopatopueir HK MHTPOH M/OC 8blI-
MOMHAEGTCA OLEHKa OCTaTOMHOro pecypca
no pazpaboTaHHON MeTOAMKE C MOMOLLbIO
nporpamMmmHoro komnnekca TankResouce.
[porpamMmHble Mogynu Komnnekca no3so-
NAT ONPEAeNUTH:

* OCTATO4HbIN CPOK CNYXObI A0 04EPEAHO-
ro PEMOHTA UMK CrICaHNS,

« BUA 1 06beM PeMOHTHbIX paboT, ucxoas
13 TEXHWHECKOro COCTOAHMNA;

+ [0NYCTUMble Npeaensl 3KcnayaTauumoH-
HOW Harpy3ku, COONIOAEHUE KOTOPbIX
obecneyusaer 6esasapuiHylo  paboTty
pesepsyapa/cocyaa.

CPABHUTENIbHbIA AHAJTU3 MATHUTHOTO
AE®EKTOCKONA UHTPOKOP M 150
W ANNbTEPHATUBHbIX CPEAICTB
MATHUTHOTO KOHTPOJIA PBC

B Hacyofulee BpeMA B NpakTUKe MarHwT-
HOTO W 3NEKTPOMArHUTHOro KoHTpons PBC
U3BECTHO NPUMEHEHNE CPEACTB AUArHOCTU-
KU pa3nu4HbiX npoussoguteneir. Hanbonee
M3BECTHbI MarHUTHbIE AeHeKTOCKONbI hUpm
Silverwing, MFE, Rosen, Astoras (CKM),
MU-2X (UHTpocKo), BuxpeTokoBble aediek-
TocKonbt komnanui TesTex, Corrocont (TST-
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27), a TaKxKe KOMOMHWUPOBaHHbIE AeekTo-

ckonsl MAC v Kontrol Technik.
CpasHutenoHas  oueHKa  yKa3aHHbIX

YCTPOWCTB NpuBeaeHa B Tabnuue 3. AHanu3

CPaBHEHUS NOKa3bIBAET, 4TO BONLLUMHCTBO

NpeACTaBNeHHOro Ha pbiHke 060pyL0BaHNA

06n1afaeT CXOAHbIMU TEXHUYECKUMU XapaK-

TepucTukamu. lpu 3TOM Ha nepsbin nnax

BLIXOAAT NOTpe6UTeNbCKUE KavecTsa, B TOM

Yucne yno6CTBO aKcnnyaTauuu, aBTopckas

NOAAEPXKKA NPOW3BOAUTENS, OpraHu3ayus

PEMOHTA U TEXHUYECKOTO 06CNYyXnUBaHMS,

a TaKXe CTOMMOCTb 060PYAOBAHUR W Cep-

BUCHbIX yCnyr. B 3TOM OTHOWEHWU OTeYe-

CTBEHHOE 060pynoBaHue, B NepByld 04e-

pefib MaruuTHbIA pedektockon NHTPOKOP

M150 komnanun 000 «AHTPOH MJTHC»,

obnagaet npewmMyLiecTBOM nepea 3apy-

6exHbiMu o6pasuamu. 310 onpeaensercs
cneayowmumn dakropamu:

+ [OCTYNHOW CTOMMOCTbIO 060pyA0BaHUA
nyenyr,

+ ONEpaTWBHOCTbIO MNPWU  OCYLLECTBAEHUM
NNAHOBOTO W CPOYHOTO TEXHWYECKOro
06cnyXuBaHuA,

+ ABTOPCKOW NOAAEPXKKOW BCEro CnekTpa
060pynoBaHuA M NnporpammHoro obecne-
YeHus;

= 00y4eHueM CneunanucTos ¢ NPUMEHEHN-
eM aBTOPCKUX METOAMNK;

» NpefocTaBieHnemM Ha nepuoj nposefe-
HUA PEMOHTHLIX W NPOhUNaKTUYeCKNX
paboT «NoAMEHHOro» 060pYA0BaHUSA, B
TOM YuCne C NPUBIEYEHWEM COTPYAHW-
KOB OpraHu3ayuu-npon3soauTens.

OCOBEHHOCTH U PE3YJIbTATDI
NPUMEHEHUSA TEXHOJIOT UK
MATHUTHOTO KOHTPO/IA [AHULY
U CTEHKM PBC

OcobeHHOCTL  CeroAHsWHero  artana
pa3BUTUS  ANArHOCTUYECKUX  TEXHOMOTMNA
ABNAETCA TO, YTO HA NPEANPUATUAX, 3KC-
NAyaTUpYLWNX pe3epeyapHble Napku, B ToM
yucne HedTe- M ra3ofo0ObIBAWNX KOM-
naHusx, NPeanpusTUSX No akcnnyaraluu
MarucTpanbHoro TpybonpoBOAHOIO TpaHe-
nopTa, Ha HehTEXMMUYECKUX NPEANPUATUAX
W T.N., NPUXOAUT NMOHUMAHWE HEOBXOANUMO-
CTU OpraHu3auuum KOMNIeKCHOro noaxopaa
K auarHoctuyeckomy obcneposanuto PBC.
[Tpu 3T0M BO rnasy yrna cTaBuTCs 3agaqa no-
NYYEHWUA NOMHOTO NakeTa AUarHOCTUHECKUX
[aHHbIX C uenbto [3]:

« YCTAHOBNEHUS BO3MOXHOCTU 6e3onac-

HOW aKcnnyarauuu;

« OMNpefeneHns  OCTaTO4HOrO  pecypca

BesonacHou akcnnyarauum B cnyyae 06-
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Tabnuya 3
Cpaauenue TEXHHYECKHX XapaKTEPUCTHK CKAHEPOB ANA KOHTPONA CTANbHbIX NUCTOB
TEXHUYECKHE XAPAKTEPHCTHKH MaruuTibie KomBuxup-e Buxperoxossie UHTPOKOP ]
RedexTockonsi: pedexrockonsi; RedexTockons!: i
Silverwing, MFE, Rosen, CKM | MAC, Kontrol Technik | Tes Tex, TST-27 (Corrocont) |
TONUIMHA KOHTPONUPYEMBIX NUCTOR, MM 4-15(20) 4-35 19 (32) 4-16 !
MakcumansHas Tonuiuxa U, mm 6 10 5 6 MJ
BOIMOXHOCTL OUEHKM TONWMHBI JUN HeT HET HeT ectp |
BO3MOXHOCT OUeHKM Pa3MEPOB AedIeKToB ecTh eCTh ecTy ecTh AJ
MorpewHocTs OnpeAeneHus KOOPAUHAT AEEKTOB, MM +20 - - +0.1
CKOPOCTL KOHTPONS, M/C 0.5 0.5 0.1 1 7
MaKC. WHPHUHA 30HbI KOHTPONS, MM 450 380 330 150 |
Macca, kr ao 47 120 Ao 20 12 ]
UCTOYHMK NuTaHMA A Ccers AceTs A
Bpems HenpepbiBHOW PaGoTI, 4 R0 10 6/0 10 4 ]
(OpMEHTMPOBOYHAR CTOUMOCTS, ThiC. PY6 5000 5000 4000 1900

HApyXeHus fedeKkToB UNu nocne ucyep-

NAHUS PACHLTHOrO CPOKA CNYXObI,

o 03303601KM NPOrHO3a BO3MOXHOCTU W
YCNOBUWM IKCNNyaTaUWK CBEPX Pac YeTHo-
ro Cpoka cnyx6bl, a TaKXe Nocne asapuu
UNu nospexaeHus otTaenbHbIx KOHCTPYK-
TUBHbLIX INEMEHTOB.

KoHtpomo auuwa u credok PBC npw
OCYUIECTBNEHUN KOMNNEKCa AUArHOCTUYE-
CKUX MEPONPUATUY YABNABTCA NOBLILEHHOR
BHUMaHKe. [Ins o6ecneyeHun kayecrsa aua-
FHOCTUYECKUX PAaBOT pa3paboTaHsbl oTpacne-
8bIE HOPMATUBHbLIE AOKYMEHTbI, pername-
TUPYIOWME oCywecTsneHue o6CNeaoBaHus

AHULLA, B TOM YWACNE C NPUMEHEHUEM Mar -
HUTHbIX MeT0a08 W npubopos. Paspabora-
Ha BHyTpuoTpacnesas metoauka OAD «AK
«TpaHcHed)Tb» [7], B COOTBETCTBUM C KOTO-
pon KOHTpOnL Kayectsa PBC sbinonuseTcs ¢
npumexeruem BUK: MK: V3K: PI: KI. Anro-
PUTM KOHTPONR NPEANONAaraer BbINONHEHUE
onepaunit B COOTBETCTBUM C Tabnuuewn 4.
KOHCTPYKUMS W TeXHUYECKUE BO3IMOX-
HOCTU MAarHuTHOro nechektockona MHTPO-
KOP M150 nossonatoT ucnons3osats ero
KaK AN KOHTPONS AHWLLA, TaK W CTEHOK.
OnbIT NPUMEHEHUS NPU KOHTPONE AHMULY W
cTéHok PBC nokasan. 4To npu sbinonHe-

HUU  IMArHOCTUYECKUX PAbOT BLIABMRAIOT-
CA AedeKTbl, BEPORTHOCTL OOHAPYXEHUR
KOTOPLIX NPU UCNONL3OBAHUM APYrUX Me-
TOQOB, 04eHb Mana. B yactHocTw, Ha PBC
BbIABNEHLI NUTTUHIOBLIE AEEKTLI AHMLLA
(puc. 3). pacnonoXeHHsIe CO CTOPOHLI U-
APOOBHOIO CNoR, a TakKe KOPPO3UOHHbLIE
NeMeKTbi, BLI3BAHHLIE BO3AEUCTBMEM NOA-
TOBAPHOW BOAbI (puc. 4).

BoiasneHue aecekToB CBapHLIX COEAM-
HEHWUW ¥ BONU3W YTOPHOTO WBA, KaK NokKa-
33aHO Ha puc. 5 u 6, Takxe ABNKETCA npe-
UMYLECTBOM MarHuTHbIX AechekTockonos
UHTPOKOP M150.

Puc 3 Puc 5 Puc 6
Tabnuya 4
Mopapok nposegexus KouTpons PBC
' I Buasi pabor ’ WTorosbin qoxymeHT ]
Pa3pa6oTka T3 Ka npoeeseHue paBbot o TEXHUYECKOR AMATHOCTHKE T3

Paapaborka ﬂporpauuu AUArHOCTUKMK U TEXHONOT UYBCKUX KapT KOHTPONR

nDOI’DaMMB AUATHOCTUKW, TEXHONOTUMECKME KAPTh!

AKT rOTOBHOCTH pesepayapa K NpOBEAEHWI) AWArHOCTUKK

1

2

3 | Moarotoska pesepayapa K KOKTPOMIO
4 | Koxtpons 3UN no axewmemy suay

3akniouexue

B cnyvae HeO6XOAUMOCTH NPOBENBHUR KANUTANBHOID PEMONTA U
+ COCTaBUTH aKT NPOBEABHUA KOHTPONR KAYECTBA
BHYTPEHHErO AaHTUKOPPOIUOHHOrO NOKPLITUR PBC,
* KOWTPOMs UMM NO TONUMHE, AUINEXTPUYECKON J
CNNOWHOCTH, AATRIUM W OTCNOBHUK) HE NPOBOANTS

5 |Moaroroska noBepxHOCTH k nposeaenwic HK,

Buinonusercs no pesynsraram kouTpons 3UMN no BHELHEMY BUAY

6 | Pa3amer«a KOHCTPYKUMOHHBIX 3nemenTos PRC

7 | Kourpons Tonwuue 3UN 3AKNIYEHUE i
8 | KOHTpONb AMINEKTPUYECKON CNAOWHOCTY 3UN 3AKNKYEHUE 7

9 | Y3K otcnoexus 31N 33KNI04EHUE
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Ne Bupbi pabor WTOrosbik ROKYMEHT
10 | Koutpons aareauu 31N 3aKNI0YeHne
11 | MoaroToska akra NPOBEABHUR KOHTPONA KavecTea 3UN aKT
12 | HK metannokoxcTpykuuin PBC Bu3yansKsim METOAOM 33KNIYEHUe
13 | MoAroToBKa NOBEPXHOCTH METANNOKOHCTPYKUMIA PBC -
X MPOBEAGHUIO KOHTPONRA FEPMETUMHOCTH
14 | HK aruwa PBC MarHuTHbiM METOAOM 3AKNKHEH e
15 | lononKutenoHeiA KOKTPONL aareauu UM 3aKn4enve
8 C/lyvae 00HapyxeHus MeTofoM MK KOpPpO3uK METANMa NOA NOKPLITUEM
16 | MoAroToBKa NOBEPXHOCTER BHYTPEHHUX METANNOKOHCTDYKLM I -
K NpoBeaeHu0 Y3K no peaynsTaTam KOHTPONR BHEWHero auaa 3UN
17 | HK merannokoncTpykuuit PBC Y3-meToa0m 3AK/TNEHNE
18 | HK metannokoucTpykuui PBC peHTreHorpadyMyeckum MeToaom 3AKNKYEHKE
19 | HK merannokoscTpykuuit PBC MeTOAOM TeYEHCKaHUR 3aKNIOYEHUE
20 | MoAroToBKa aKTa KOHTPONA Ka4ECTBA METANNOKOKCTPYKUNA peaepsyapa aKT
21 | MNoAroToBKa TeXHUYECKOrO OTHETA NO PE3yNLTATaM KOHTPONR TEXHUYECKUI OTHET
22 | Pemont 3UN PBC -

PE3HIME

Coapana w BHeapeHa B NPOUIBOACTBO TEXHONOTUA MArHUTHOrO KOHTPONA AHWWA W cTeHOK PBC, N03BONAIOWAR MCKNKHYMTL NPONYCK
AehEKTOB, BO3MOXHbIA NPU MCNONLIOBAHUM TPAAULMORHbIX METOA0B KOHTPONS,
PaspaboTaxo, anpo6upoBaHO ¥ OCBOBHO NPOWU3BOACTBO MArHUTHbIX AedekTockonos UHTPOKOP M 150 u nporpammHoro o6ecneve-
Hus Wintrocor MMpoBoro ypoeHs, 06naaaiollero YHMKanbHeIMU TEXHUHECKMMU XaPaKTEPUCTUKAMMU U KOHKYPEHTHLIMU NPEUMyLLECTBaMU
nepes 3apyOexHbIMK 1 0TEYECTBEHHbIMMU 06pasyamu.
Moarotosnex nporpaMmHbIi komnnekc TankResouce, peanuayluiui METOANKY OLEHKU Cpoka 6eaonacHoit akcnnyarauuu PBC ¢ npu-
MEHeHWUeM KoHe4HoanemerTHoi moaenu PBC, no3sonsouled npor4o03uposatb Pecype peaepsyapa ¢ y4eToM AedeKToB, 0BHAPYKEHHbIX

npu AMArHoCTuKe.

JTHTEPATYPA:

P01 08-95-95 «[onoxeHue o cucteme
TeXHUYECKOrD AWArHOCTUPOBAHUS CBap-
HbiX BEPTUKANbHbIX LUNUHAPU4ECKUX DE-
3ep8yapoe ANR HeTH U HeTeNpPoAyK-
T08». YTBEPXAEHO [0CropTeXHAA30pOM
Poccun nocravosnewuwem Ne 38 ot 25
wiona 1995r.

2.P[1 03-484-02 «[lonoxenue o nopsake
NPOANEHUR Cpoka 6eaonacHoi akcnnya-
TauUK TEeXHUYECKUX ycTpoucTs, 060-
PYLOBAHWUA U COOPYXBHUA HA ONACHLIX
NpPOU3BOACTBEHHbLIX 0ObeKTax». YTBEpX-
NEHO noctadosnexuem locroprexHaaso-
pa Poccuun Ne 43 ot 09.07.02r.

3.Pesepsyapbl BepTUKaNbHble CBapHbIE

Ans HedhTh U HedbTenpoAYKTOB. TexHuue-

CKOE AMarHoCTWpoBaHue W aHanua 6es-

onacHoctM (MeToAMYecKue yKasaHus)

wlh

B

5.

/ Poccuickan accoumauus akCnepTHbIX
OPraHu3auuMm  TEeXHOreHHbIX 0OLEKTOB
NOBLILIEHHOW ONACHOCTH «Pocakcnep-
TM3a», «Hay4HO-NPOMbIWNEHHbIA COW3
«PUCKOM», HMK «U3otepmuk». — M.,
2009. - 288 c.

.BPO 39-1.11-027-2001 «WHcTpyKuus no

MArHUTHOMY KOHTPO/IKO NUHERHOW Yactu
MarucTpanbHbiX  rasoHedTenpoayKTonpo-
sogos». Astopbl: C.H. Mokpoycos, AA.
Abakymos, A.A. Abakymos (mn.) u ap.. Mo-
cksa, locroprexHansop Poceuu, 2001, 18 ¢.
Csupetenscteo 0  perucrpauyum  Ne
2008612918 «[porpamma asTomMaruse-
CKOro pacno3HasaHua AaHHbIX AedekTo-
ckoiios M[ICkan» Astopel: [1.A. Cneca-
pes, A.B. CemeHos u ap. Ony6nukosaHo
17.06:2010r.

6. /1.0, Morunshep, E.E. CemuH. «OueHka

TEXHUYECKOTO COCTOAHUR BEPTUKANbHbIX
CTanbHbIX pesepsyapos». / B mupe He-
paspywarwouwero koutpons, Nel, 2009. -
cTp. 14-16.

7.P0-77.060.00-KTH-221-09  «Meroauka
KOHTPONA aHTUKOPPO3UOHHOIO NOKPbLITUS,
METaNNa U CBAPHLIX WBOB AHULA U BHY-
TPEHHUX METaNMOKOHCTPYKUUA pe3epsya-
pa» OAO «TpaucHedbTb», 20097, =
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