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HEITPEPBIBHBIMT MOHUTOPUHI" MATUCTPAJILHBIX
I'A30ITPOBOJIOB 1 TASOKOMITPECCOPHBIX CTAHIINI
METOJIOM AKYCTUYECKON PMUCCUU

A. 5. HEJOCEKA , C. A. HEAOCEKA, n-pa texH. Hayk, M. A. APEMEHKO, xanj. TexH. HayK
(Uu-1 snextpocBapku uM. E. O. [latona HAH Ykpanusr)

Paccmompenut 6onpocut ocHawers 06beKmoes 2a30mpancnopmHoL Ompaciu CUCMeMamit HenpepbiBHO20 AKYCMUKO-IMUCCUOHHOL0
MOHUMOPUHEA, KOHCMPYKMUSHbIE U IKCRIAYAMAYUOHHBIE OCOOEHHOCIIU MALUCPATbHBIX 2A30NPO60008 U 2A30KOMNPECCOPHBIX
Ccmanyutl, 060CHOBAHA HEOOXOOUMOCHTL OP2AHU3AYUL UX HENPEPBIBHO20 MOHUMOpuHea. OB0CHOBAHBI OCHOBHbIE NPEUMYUecmed
Memooa AD neped Opyaumu HepaspyuwaowumM Memooamu npu NpoeeoeHUU pasiudHblX Munoe KOHMpOIs NPOMbIULIEHHbIX KOH-
cmpykyuil. Ilpoananusuposanvl aremepuamushvie peutenusi no HK eazonpoeodos u eazoxomnpeccophvix cmanyuil. Iloxaszaro,
Mo 8 HACMOAWUIL MOMEHIM UMEIOMCSA 6Ce He0OX00UMble AnnapaniypHvle, NPOSPAMMHbIE U OP2AHUSAYUOHHbBIE CPeOCMBA ONisi
OCHAWYEHUs. 00BEKMO8 2A30MPAHCHOPIIHON OMPACTU CUCTEMAMU HENPEPLIBHO20 AD MOHUMOPUHEA, A UX UCNONIL30BAHUE ABTAEMCS
UCMOYHUKOM 0becneyenusi 6e30nacHoll HKCRIYAmayuu U NOGbIUEHUsI PeHMADeNbHOCHIU.

The questions of fitting the facilities of gas transportation industry by systems of continuous acoustic-emission monitoring,
design and service features of the main gas pipelines and gas compressor units are considered, and the need to organize
their continuous monitoring is substantiated. The main advantages of acoustic emission method over other NDT techniques
at application of various kinds of monitoring of industrial constructions are substantiated. Available alternative solutions
on NDT of gas pipelines and gas compressor units are analyzed. It is shown that at present all the required hardware,
program and organizational means are available for fitting the facilities of gas transportation industry by systems of

continuous AE monitoring, and their application is a source of ensuring safe service and increasing the profitability.

MarucrpasnabHble Ta30MpoBOJB M 000pYJOBaHHE
ra30KOMITPECCOPHBIX CTAHIUH SBISIFOTCS TPOMBIII-
JICHHBIMU O0BEKTAMH IOBBIIIEHHON OIIACHOCTH, HOC-
KOJIBKY TIOCTOSIHHO TIPUCYTCTBYET JBa OCHOBHBIX
KOMIIOHEHTa, CO3JAIOIIUX BO3MOXXHOCTb aBapuu —
paboTa 1Mo AaBIE€HUEM U B3PBIBOTIOKApOOTIACHAS Pa-
Oouas cpena. B mpouecce skcruryaraiuyu MeTa, U3
KOTOPOT'0 U3rOTOBJICHBI TPYOBI ra3011POBOIOB, HAKAll-
JIUBAET pa3INyuHbIe MOBPEKACHUS, KOTOPbIE BHI3BAHBI,
B YaCTHOCTH, HAPYIIEHHEM HKCIUIyaTallMOHHBIX pe-
KUMOB, U3MEHSIONIMMHUCS Harpy3kamH, KOppO3HOH-
HBIMH TIpOLIECCAMH, XHMMHYECKUM BO3JCHCTBHEM
TPaHCIIOPTUPYEMOTo ra3a Ha cTeHku Tpyo [1, 2]. Cre-
IyeT OTMETHUTb, YTO, KaK IPaBHJIO, IPSIMON 3aBUCH-
MOCTH MEXJIY CPOKOM SKCIUTyaTallluy TpyOomnpoBoaa
U CTENCHBIO €ro MOBPEKACHHOCTH HE CYIIECTBYET.
BecbMa TpyaHO Taxke pas3ieiuTh MMOBPEXKIECHHOCTS,
BBI3BaHHYIO ACHCTBHEM Ka)KAOTO U3 ONMPEACIISIFOLINX
(dakropos. B cBsi3u ¢ 3TMM HauboJIee EPCIIEKTUBHOM
MPEACTaBISICTCS WHTErpaJibHAs OLICHKA IOBPEXKIICH-
HOCTH Marepuaia, 0e3 netanu3anuu GaKTopoB, BbI3-
BaBIIMX TMOBPEKICHHS.

HezaBucumo ot npuurH BO3SHUKHOBEHMS ABAPHH, UX
MOCIIEICTBHSI MOTYT OBITh BeCbMa CEPbE3HBIMH, JaXKe
eciy pedb MAET HE O MarkCTPAIbHBIX I'a30IIPOBOIAX,
a 0 HeOOJIBIINX KOMITPECCOPHBIX CTaHIMsIX. Hapumep,
B Poccum 10 deBpamst 2008 1. mpomsonuia aBapus Ha
komriepeccopHoit cranuuu (KC) xommannu «Tomc-
KHepTeXuM» M3-3a pasrepMeTH3alud 00OpYHOBaHUS.
OnuH yenoBek Moruo, 1Ba mocrpagany. 25 sueaps 2011
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r. B nocenke OHOXOM 3aurpaeBcKOro parioHa mpou3o-
IIeNT B3PBIB HAa KOMITPECCOPHOIH aBTOMOOWMIILHOM Ta30-
3ampaBovHOM ctaHiuu. [locne B3pbIBa raza Havyaics mo-
kap Ha mromany 150 V- B pe3yJibTare mpoU30IILIo 00-
pYIICHUE 3/1aHHsl, OJMH YEJIOBEK IOTHO, €CTh PaHEHBIE.

[TocnencTBus pu aBapusIX HA MATUCTPATBHBIX Ta-
30MPOBOJIaX, KaK TNPaBUJIO, 3HAYUTEIBHO MacIll-
tabHee. Hammpumep, 7 mas 2007 r. B Tapammanckom
p-ae Kuerckoii o0, Ha rasomnpoBoje Ypenroii—Ilo-
Mapbl—Y>xkropoJi npousomien B3pbiB Bo3ie KC Cra-
Bume (puc. 1). a3 momaBancs moj AaBICHHUEM
74 at™. B3pbiBHOI BOIHON 30-METPOBBINA KYCOK TpY-
061 nmuamerpom 1420 MM orOpocuno Ha 150 M, Ha
MecTe B3pbiBa BO3HMK Toxkap. Ha muomamu 1,5 ra
BBITOPEJIH 3€JICHbIC HACAXKICHUS, OCTaJHCh Oe3 Tra-
30cHaOxeHust 22 HacelleHHBIX MyHKTa B TapariaHc-
KOM paiioHe, BKIIIOYasi caM pPaleHTp, YeThIpe Hace-
JICHHBIX MyHKTa B borycnaBckom p-He u mecth B Yep-
Kacckoi o0 TpancmopTupoBKa MPUPOTHOTO Ta3a U3
Poccuu B EBporry 1o MaructpaibHOMY T'a30IPOBOLY
ObUTa TPUOCTAHOBJICHA.

ABapuu U HENoJaJIKu B paboTe KOMIIPECCOPHOTO
obopynoBanusi [3] MPOWCXOAAT BCICACTBHE KOHC-
TPYKTUBHBIX HEJTOCTATKOB OTACNIBHBIX JCTallei U y3-
JIOB, OIIMOOK, JIOMYIIIEHHBIX IPH U3TOTOBICHUH, H HE-
coOmoaeHust TpeOOBaHUI MHCTPYKIIMHA U HOPM JKC-
IUTyaTanuyd. B TpOIeHTHOM OTHOIIEHWH ofIee Ko-
JIMYECTBO aBapui M HEMOJaJ0K KOMIIPECCOPHBIX Ma-
muH (1Mo gaHHbM, nmonydeHHsiM BHUU «Kommpec-
copMai» Ha OJHOM M3 XHMHUYECKUX KOMOWHATOB)
pacmpenensuioch cienyrImuM oopazom: 6 % aBapuit
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13-32 KOHCTPYKTHUBHBIX HeJOCTaTKoB; 54 % aBapuit
M3-32 HU3KOTO KadecTBa jieTajeil (mpudeM Ha BHOBH
M3rOoTOBIIsIEMble AeTanu npuuuiock 46 %, a Ha pe-
MoHTHpyeMbie — 8 %), 40 % aBapuii u3-3a Hapy-
LICHUS] UHCTPYKUHUH M HOPM JKCILTyaTaLlUH.

[IpuBenem A7 TMOTHOTHI MOHUMAHHS TPOOIEMBI
HekoTopble cBegeHnss 0 KC — mo maHHBIM crienua-
JIM3UPOBAHHBIX HMCTOYHMKOB, Mpexae Bcero PI'Y
HedTu u raza um. E. M. ['yOkuna [4, 5]. Bonbiiumh-
CTBO MECTOPOXKACHHUM ra3a pacIoJIOKEHO Ha yJa-
JIEHUM OT KPYTHBIX ero morpeduteneit. [lomaya raza
K HUM OCYILECTBJISICTCSl 0 MaruCTPalbHBIM Ia30Il-
pOBOAAM pa3IMYHOW MPOTSHKEHHOCTH W JAMaMeTpa.
Jst mopaepskaHus 3aaHHOTO pacxofa TPAHCIIOPTH-
pyeMoro raza u o0ecreveHus! ONTUMAaIBLHOTO JaBlie-
HUS B TpyOe IO Tpacce ra3omnpoBoja yCTaHABIUBA-
torcst KC. Cospemennas KC — crnoxxnoe mHXeHep-
HOE COOpYy>KeHHe, 00ecreunBaioiiee OCHOBHBIE TEX-
HOJIOTHYECKHE TPOIIECCHl TI0 TOATOTOBKE M TpaHC-
nopty npupoaHoro raza. KC ciry>kut ynpasistonmm
9JIEMEHTOM, TMapaMeTpbl paboThl KOTOPOTO OIpese-
JSIIOT PEeXHUM PadOTHI ra3onpoBOAd, U KOTOPHIA pe-
TYJIUPYET PSKUM pabOThI Ta30IIpoBOJa IIpH KoJieha-
HUSX MOTpeOJIeHHs rasa.

lNonoBueie kommpeccopusie craniuu (I'KC), yc-
TaHaBJIMBaEMbIe HETOCPEJCTBEHHO BO3JI€ T'a30BOTO
MECTOPOKACHUSI, IpeIHa3HAYECHbI AJIS TOACPKaHNs
HEOOXOAMMOTO JIaBJICHHS TEXHOJOTHYECKOro Ta3a
IIPU €ro JaJbHEeHIeld TPaHCIIOPTUPOBKE MO MAarucT-
paJIbHOMY Ta30IpPOBOLY. XapaKTepHbIMU OCOOEHHOC-
TamMu I'KC sBISITOTCSL BBICOKAsI CTETIEHb CHKATHSA Ta3a,
obecrieunBaeMasl TOCIEAOBAaTEIILHON PabOTON Hec-
KOJIKUX razonepekaunBaromux arperatos (I'TIA), n
[OBBIILICHHbIE TPEOOBAaHUSI K KAa4yeCTBY IOAIOTOBKU
TEXHOJIOTMYECKOTO Ta3a — OYHUCTKE OT MEXaHWYec-
KHUX IIPUMECEH, OCyIIKE OT ra30BOr0 KOHJAEHcaTa U
BJIard, a TaKke yaaneHus (MpH HaJHMYUH) MOOOYHBIX
MPOAYKTOB: CEPOBOJIOPO/A, YIVIEKUCIOTH U T.1.

JIuneiinpie KC ycTaHaBiamBaroTCs Ha MarucT-
paJbHBIX TIa30NpoBOJAaX, Kak IPaBHIO, Yepes
100...150 kM. Haznauennem KC sBnsercs xommpu-
MHUPOBAHHUE MOCTYHAIOLIETO Ha CTAHLMIO IPUPOIHOIO
rasa ¢ JaBJeHHUs BXoJa JI0 AaBJICHHUS BBIXOJA, 00yC-
JIOBJICHHBIX IIPOEKTHBIMU AAaHHBIMH, IJIs1 obecreue-
HUS TIOCTOSIHHOTO U 3a/IaHHOTO Pacxoja rasa Mo Ma-
THCTpaJbHOMY rasornpoBony. KpymnHele maructpaib-
HBIE Ta30MpOBOABI OOBIYHO MPOEKTHPYIOT B pacueTre
Ha paBneHus 5,5...7,5 MIla.

Hoxumusie kommpeccopusie cranimu (IKC) yc-
TAQHABIMBAIOTCS HA IOJ3EMHBIX XPaHWIWIIAX Ta3a
(IIXT") u cimy>kaT AJs MOJIauy ra3a B MOA3EMHOE Xpa-
HWINIIE U3 MarucTpalbHOTO Ta30mpoBOja, IS OT-
Oopa raza U3 XpaHWIHINA ¢ TOCISAYIONmEeH moaadei
€ro B MarucTpajbHBIN ra3oNpoBOj MM HEMOCPE.C-
TBeHHO ToTpeduTensm raza. JIKC ctposites Taxke u
Ha ra30BOM MECTOPOXKJEHHH IMpH MaJeHUU IIAcTO-
BOTO JABJICHUS HWXKE HABICHUS B MaruCTPaJbHOM
Tpybonposoe. OtinnunrensHol ocodeHHocThio JJKC

ot nuHeinbix KC sBisieTcs Oonee BBICOKasi CTEICHb
COKATHS, yIYUIICHHAS TIOJITOTOBKA TEXHOJIIOTHUECKOTO
raza (OCyLIMTENH, CeNnapaTopbl, MbLICYJIOBUTEIN),
MTOCTYTAOIIETO U3 ITOI3EMHOTO XPaHWIINIIA, C IIETHI0
€ro OYMCTKM OT MEXaHMYECKHX NMpUMeCeH W BIaru,
BHOCHUMOM € razom.

Bun ocHOBHOTO ra3onepexaynBaroniero o0opyaosa-
Hust KC onpenensieTcst mpoImycKHOW CITOCOOHOCTHIO Ta-
30mpoBoia. Jljst ra30npoBOIOB ¢ MPOITYCKHOM CIIOCO0-
HOCTBIO MeHee 12 MTH M3/cyT Ha KC 00BIYHO HCITOITh-
3yIOT MOPIIHEBBIE KOMIIPECCOPBI, C MEHBLIEH MpOITyC-
KHOHM CIOCOOHOCTBIO — TIEHTPOOEKHBIC HAarHETATEITH
C MPHUBOJIOM OT Ta30TYpOMHHBIX YCTAaHOBOK WIIH DJIEK-
TpoaBurareneid. Texnonornueckyr cxemy KC u He-
00X0IMMO€e BCIIOMOTaTeIbHOe 000pyI0BaHNE BBIOMpa-
IOT B 3aBUCHMOCTH OT THIa ycTaHaBiuBaeMbix [TIA.

VYdauThBask KOHCTPYKTUBHYIO clioxkHOCTE KC,
0O0JIBIIIOE KOJMYECTBO arperaToB W MPOTSHIKEHHOCTh
TpyO 00Bs3kH, Hanbojee HAAEKHBIM CpPEIACTBOM
oOecrnieueHus] WX 0E30MMACHON JKCILTyaTaIlly MPe/IC-
TaBJISIETCS HEMPEPHIBHBIN aKyCTHKO-DMUCCHOHHBIN
(AD) monuTopHHT [6, 7].

Metoa AD. Metox AD [8, 9] ocHOBaH Ha TOM,
4To B mporecce AeGopMUpoBaHUs B MECTax Harpy-
JKEHHBIX KOHCTPYKITUH, TA€ 3ap0oKIaeTcs W IPOWC-
XOAMT pa3pylIeHUE, BOSHUKAIOT aKyCTHUYECKHE BOJ-
HBI, KOTOpPBIE 3aT€M PACIPOCTPAHSIOTCS 110 MaTepH-
Iy U MOTYT OBITh 3apETHCTPUPOBAHbI CIIEIUATBHBI-
Mu matarkamMu. O0paboTka W aHamu3 3To HHGpOP-
Mallf{ MO3BOJISIIOT ONPENCISTh KOOPAUHATHI JedeK-
TOB ¥ 3aJI0JT0 JIO Pa3pymieHHs CYIUTh 00 MX orac-
HocTtr. OCHOBHOM MpUHIHI paboThl AD amnmapaTypbl
CIICAYIOIIMI: BOJHA, HM3JIy4YCHHAs Pa3BHUBAIOLIMMCS
ne(eKToM, BBIXOJHUT Ha MOBEPXHOCTh KOHTPOJIUpPYE-
MOTO OOBEKTa M BO3JCHCTBYET Ha KOHTAKTHBIC ydac-
TKHA aKyCTHYECKHX JTaTYUKOB (pHC. 2), KOTOpbIe Tpe-
00pa3yroT NOJTy4YeHHbIE 3BYKOBBIC KOICOAHHUS B AJIEK-
TPUYECKUI CUTHAJ U TIEpEAaroT ero AD mpuodopy s
00paboTku (ycuienue, GuibTpanus, ouuppoBKa U
T. JI.) ¥ TIOCIIETyIONIEeTro aHann3a. JlnarnocTika peab-
HBIX OOBEKTOB BKJIFOYAET BHauajle OOHApyKEHHE, a 3a-
TEeM HJCHTH(UKAIMIO UCTOYHMKA AD U €ro OICHKY.

OCOOEHHOCTBIO METOJIa SIBIISIETCSI BO3MOKHOCTH
KOHTPOJINPOBATh COCTOSIHHE MaTepualia Ha OOJBIINX
pacCTOSIHUSX OT MECT pa3MEIeHHs JATYHKOB, BBIIOJI-
HSATh MajbIM YUCIIOM JaTYUKOB KOHTPOJIb KPYITHBIX
MIPOMBIIIICHHBIX OOBEKTOB, B TOM YHCIIE CIIOKHOU
KOH(QUTYpallul M Ha y4acTKaX, JIOCTYH K KOTOPBIM
3aTpyAHEH (TI0I3€MHBIX, TTOKPBITBIX H30JIsIIHeH ). Me-
TOJ IMEET LIENbIH PsiJl IPEUMYILECTB Nepes APYTHMU
cpencrBamu HK (Tabmuma).

Crnenyer oOpaTuTh BHUMaHHE Ha TO, YTO OT CIIO-
coba BBIMOTHEHUSI AD KOHTPOJS CYIIECTBEHHO 3a-
BHCUT O€30MaCHOCTh JaJbHEHIIeH JKCIUTyaTaluu
KOHTponmpyemoro oobekra. K Takum criocodam Mox-
HO OTHECTH CIIAYIOLIHE.

Paszoswiii konmpons. Kak npaBuiio, IpoBOJUTCS B
mporecce IUIAHOBBIX MEXaHMUYECKHX HCIBITAaHUN
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oObeKTa (s KOHCTPYKIMK, padOTaromMX MoJ1 JIaB-
JICHUEM JTO Yallle BCEro THAPO- WM ITHEBMOWCIIHI-
TaHus). OOBEKT HATPYXKAIOT OT HYJIEBOH WM MUHH-
MaJbHOW HArpy3KH 10 BETUYHHBI, KOTOPAs HECKOIb-
KO TIpEeBBINIAECT pabouee 3HAYCHHE (BEIUYMHA TIEeper-
PY3KH pPETIIaMEHTUPYETCSI TOCYIapCTBEHHOW MJIH OT-
paciieBoil HOpMaTUBHON AOKyMEHTAlUMEeH W Ui CO-
cynoB maBneHus cocrasisier 1,25). Eciom B mporiecce
WCIBITAaHUSI OOHAPYKEHBI MCTOYHUKHU ITOBBIIICHHON
AD aKTUBHOCTH, MPOBOAAT aHAJIU3 UX OMACHOCTH JJIS
JTAHHOTO OOBEKTa U MO ero pe3ysibTaTaM JalT 3aK-
JIFOUEHUE O BO3MOXKHOCTU JalbHEHIIEH €ro 3KCIUTy-
aTaluu U PEKOMEHAYEMBIX JKCIUTyaTaIllMOHHBIX IIa-
pametpax. [IpenMytiecTBOM JTaHHOTO TOIXOAA SIBIISI-
€TCSl CPaBHHUTEIBHO HHU3Kas CTOMMOCTH IPOBEICHUS
koHTpoisi. Cama mpoueaypa KOHTPOJIS 3aHUMAaeT Ma-
JI0 BpEeMEHH, He TPeOyeT CTalMOHAPHON YCTaHOBKH
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Puc. 3. Cuctembl HenpepbIBHOr0O AD MOHHTOPHMHIa XpaHWIUIL XKHUAKOTO aMMHaKa M MOCTOBOH Iepexoji aMMHAKOIPOBOJA 4Yepes
p. Auenp: a — xpanunuiie amymuaka OI13; 6 — aMMHakonpoBo/ Ha MOCTY 4epe3 p. JIHemnp; 6 — u3MepuTesbHbIi 670K cucteMbr AD
MOHUTOPHHI'A B [IEPUOJL MOHTaXa; 2 — cucreMa AD MOHHUTOPHUHIA [10CIIE TePMETH3ALMH B CIICLHAIBHBIX B3PHIBOIIOKAPOOE30MACHBIX

KOHTeﬁHean C KIIMMATKOHTPOJIEM
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Puc. 4. Oxno nporpammel EMA-3.9. Onpeznenennie KoopauHaT cOObITHI AD, KIacTepHu3als U MIPOTHO3UPOBaHUE pa3pylieHus. Bo
BpeMsi MCIIBITAaHUH CHCTEMa MOKa3bIBaeT Hanbosee OImacHoe MecTo, rae GOopMHUpYyeTCs paspyleHHe, Ha cXeMe 00bEKTa KOHTPOIS U
OCYIIECTBIISIET MPUBS3KY PE3yJIBTaTOB IIPOTHO3a K 3TOMY OOBEKTY

JATYNKOB ¥ ANMNapaTypsl ¥ MOXKET OBITH BBIIOJIHEHA
C UCIIOJIb30BaHuEM MOOMIBHBIX AD cucreMm. Henoc-
TaTKaMH JKe SIBIISIETCS TO, YTO, BO-TIEPBBIX, NP HC-
MBITAHUU TPeOyeTCsl co3/aHue M30BITOYHOW HArpys-
KU, TTOBBIIIAIOMIEH PUCK pa3BUTHUS 1e(EKTOB, BO-BTO-
PBIX, TOCTIE TIPOBECHUS UCTIBITAHUS OOBEKT HE KOH-
Tpoaupyercsi. BO3HUKHOBEHHE pa3BHUBAIOLIUXCS JIe-
(exTOoB yKe Tmoclie TPOBEJCHUSI Pa30BOr0 KOHTPOJIS
MOJKET NMPHUBECTH K OMACHOW CUTYyaluH.
Ilepuoouueckuii konmponw. [Ipouieaypa mposese-
HUS aHAJIOTMYHA Pa30BOMY KOHTPOJIIO, HO MOBTOPSI-
eTcsl C OTpeJIeNIeHHBIM HHTepBalioM. MHTepBan B 3a-
BHUCHUMOCTHU OT OOBEKTa KOHTPOJISI U €0 pe3yIbTaToB
MOJKET COCTaBIISITh OT HECKOIBKUX JHEH JI0 HECKOIb-
KUX MecsneB. [IpenmyIiecTBOM MepHOINYECKOTO
KOHTPOJISI TI0 CPaBHEHMIO C PA30BBIM SBISETCS TO,
YTO BEPOSITHOCTH OOHAPYKEHHsSI OMACHBIX Je(EKTOB
YBEJIMYNBAETCS, MOSBISIOTCS BO3MOKHOCTH MIPOBEJIe-
HUSl CPaBHUTEIBHOTO aHalM3a Pe3yJIbTaToB IPOBeE-
JICHHBIX MCHBITAHMH M HabOpa COOTBETCTBYIOIICH
cTaTUCTUKU. HemocTtaTkoMm sIBISieTCS yAOpOKaHHE
MPOLIeTypbl KOHTPOJISI M CO3aHHE HEOIHOKPATHBIX
neperpy30K KOHCTPYKIIMU B MPOIEcCe UCTIBITaHHMH.
Monumopune. Habmopaenue B TeueHHE HEKOTOPO-
IO BPEMEHHU COCTOSIHUSI OOBEKTa KOHTPOIISI MIPH €ro
pabore B 3KcIuTyaTaqMOHHOM pexkuMe. OCHOBHBIC
MIPEUMYIIECTBA — HAOIIOACHHUE HE TpeOyeT n3MeHe-
HUSL padOYMX TapaMeTpoB M CIEUUATBLHOTO Harpy-
KEHHUs KOHCTPYKIIMH, YIPOIIAETCs Mpoleaypa KOH-
TPOJISL U CHMKAETCSI €r0 CTOMMOCTh. Pabora 0Oe3 me-

Puc. 5. 16-xananbHbIe MOOMIBHBIE cucTeMbl AD koHTpoist EMA-3
(a) u CITAD-16 (6) perpy3ok, TpeOyeMbIX HpU OOBIYHBIX HCIBITAaHHSIX,

IPOJJIEBAET CPOK CIIy>kKObl KOHCTpyKIMu. Hemocrar-
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KaMH SBJISIOTCS, BO-TIEPBBIX, MEHBINAS BEPOSTHOCTD
oOHapyxeHusi Je(EKTOB, MOCKOIBKY OTCYTCTBYIOT
Neperpy3Ku, co3/1aBaeMble IIPH Pa30BBIX UCTIBITAHUSIX
WMEHHO JUISl aKTUBU3AIMU POcTa Je(eKToB, BO-BTO-
PBIX, OTCYTCTBHE KOHTPOJIS 32 COCTOSIHUEM OOBEKTa

HAYYHO-TEXHUYECKWA PA3OEN \

[IOCJI€ 3aBEPILIEHUS] MOHUTOPUHTA, KaK U IIPU pa30BBIX
WA TIEPUOJUYECKUX HCTIBITAHUAX.

Henpepuvisnviii monumopune. OTCYTCTBYIOT He-
JOCTaTKH, OTMEUYEHHbIE B TpeX MPEIbIAYIINX ITyHK-
Tax. AKyCTHYecKas aKTUBHOCTb OTCJIEKHMBAETCS MOC-

IpenmymecTBa Meroga AD

TOAHHO, OCHAIICHNUE CUCTEM MOHUTOPUHIA CPEACTBA-

Merox AD

TIpoune meTop!

Marepuan o0bekTa KOHTpOJs cooduiaer uHpopmarmoo 00
HMMEIOIINXCS TpodiIeMax

Ilepen HauamoM KOHTPOIS HEOOXOAMMO ONpPEACIHUTbH, KAKyl0 HH(POPMALHUIO CIEAyeT
TIOJTy4UTh U KaK €e HHTEPIPETUPOBATH

Asromarnueckuii 100%-Hblit KOHTPOJIb GOIBIINX OOBEKTOB

100%-Hbli KOHTPOJIb KPYITHBIX 00BEKTOB OUEHb CIIOKEH, TPeOyeT OOJbIINX BPEMEH-
HBIX ¥ JIGHEXHBIX 3aTpaT

HenpepbIBHBI MOHHTOPHHT KPYIHBIX 00BEKTOB 00CCIICUHBa-
€TCsl TIOCTOSTHHON paboToii anmaparypsl

HemnpepbIBHBIM MOHUTOPUHT KPYIHBIX 00BEKTOB BO MHOTHX CIIy4asX HEBO3MOJKCH, B
OCTAIBHBIX CTy4asX TPeOyeT Cepbe3HbIX 3aTpaT

He TpeGyeT TOCTOSTHHOT'O KOHTPOJISA CO CTOPOHBI IIEPCOHAJIA

Pa60Ty BBITIOJIHACT IIEPCOHAN, YTO TpeGyeT €ro MOCTOSIHHOI'O IPUCYTCTBUS IIPU IIPO-
BEACHNUU KOHTPOJIA

Bo3mokHa paboTa omepaTopa Ha OOJBIIOM YHAJCHUH OT
00bEKTa KOHTPOJIS

Omnepartop paboTaeT HEMOCPEICTBEHHO HAa OOBEKTE, YTO CO3/ACT Yrpo3y >KU3HHU U
3[0POBBIO IPH KOHTPOJIC OMACHBIX POU3BOACTB

OGecrieunBaer ABTOMATHU3HUPOBAHHYIO OLICHKY U IIPOIHO3 COC-
TOSTHUSL KOHCTPYKIUHU B ITPOLECCE €€ dKCIUTyaTaluu

}I,J'[i[ IIPOrHo3a COCTOSAHUS KOHCTPYKIUN TpeGy}o*rc;{ JOITIOJIHUTEJIBHBIC pacu€Thl U pa-
6ora OKCIIEPTOB IOCJIC IIPOBEACHUSA KOHTPOJISL

Hanpamenna  TpyfonpoBogas ofnRikn
pxoaa [1¥, MIla

Hanmpaskenna o Tpylonpopoax ofnaikn
ABO raaa, MIla

70 = = Pacyet

— Pueyer| 60 P m ald

40 :‘3? = ella a19
I 50k - a20

a0 | a6 | oL Allx a2t
i r A % =|le x22

20 f * a38 | HOF % ¢l|le 2
® 239 | 20 4 - 125

- 4 a26

10 + 240 | oL : n27
L 1 L 1 L L L 1 L L L *128

0 10 X0 30 40 30 P,our/end 4 0 10 XN 30 40 30 60 P, gr/em?

Puc. 6. HenipepsiBbiii morutopunr HIC tpybomnpoBoanoii 06Bs3ku I'C npeanpusitist «Juras»

HPH IyCKe KOMIIPECCOPHOTO Liexa:

a — OOBEKT KOHTPOJISI; 6 — MOHTax JaTdukoB; 6 — HJIC mo pe3ynbraraM MOHHTOpPHHTA
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MU aBTOMATH3allMH MO3BOJISIET OTIEPATHBHO B peallb-
HOM BpPEMEHH TOJIy4aTh MH(OOPMAIUIO O COCTOSHUHU
KOHTPOIIUPYEMOT0 00BhEKTa U CBOEBPEMEHHO TIPEJI0T-
Bpamiath OMacHele cuTyaruu. Ha HagaibHOM JTare
HEKOTOPBIE TPYAHOCTH CO3/Ial0T HEOOXOIUMOCTh CTa-
[IMOHAPHOHN YCTAaHOBKH JATYMKOB, KabeJeH, m3mepu-
TEJIBHOTO 000pYIOBaHMs, OCHAIIIEHUS TyJIbTa OIepa-
TOopa, o0ydeHUs TepcoHana u T. 1.

Buenpenne cuctemMbl HETIPEPHIBHOTO MOHUTOPUHTA
COCTOSIHUSI 00OPY/IOBaHUS M arperaTtoB 0OecrieunBaeT
nx 0e30MacHyI0 SKCIUTyaTalHIo, CYIIECTBEHHOE CHIKE-
HHUE PYCKa BOSHUKHOBEHHS aBapHii, COKpaIlleHHE Yrciia
TUIAHOBBIX OCTAHOBOB M BHEIITATHBIX CHTyaIi. -
(heKTUBHOCTH PabOTHI TaKOW CHCTEMBI BO MHOTOM 3a-
BHCHT OT 3aJIOKCHHBIX B €€ Pa3padOTKy MPUHIIUIIOB.

[Ipu pa3paboTke U COBEPIICHCTBOBAHUU TEXHUKH
U TEXHOJIOTHH AD MOHHTOPHWHTA BaKHO MOHHMATH,
YTO 3aKa3uuKy TpeOyercss mH(OpMaIllMOHHAsI CHCTe-
Ma, a HE MPOCTO W3MEPHUTENbHBIN mpubdbop. CoBpe-
MEHHasl CUCTEMa MOHHUTOpPHHIA JOJIKHA CTaTh Opra-
HAYHOW dYacThio 00mel WH(HOPMAIMOHHOW CeTH
MPEPUSATHUS, TOCTOSTHHO 00ECIIeYuBaTh NIEPCOHAT U
PYKOBOJICTBO MPEANPHUATHS aKTyalbHBIMH TaHHBIMHU
0 COCTOSIHUU O00BEKTOB KOHTPOJIS, ONIEPATUBHO Olle-
HUBATh CUTYAIlMIO ¥ CBOEBPEMEHHO INPEAyIpekIaTh
00 omacHoctu [10].

Konuenmus moBpeskaaeMOCTH W MPOTHO3 pa3-
pyuenus no AanHbIM AD. B IOC um. E. O. Ilatona

HAHY co3manpl 4 MOCTOSIHHO COBEPIICHCTBYIOTCS
CHUCTEMBI HEIIPEPHIBHOTO AD MOHHTOPHHTA CeMeiic-
tBa EMA. VX Ha NpOTSKEHNN MHOTHUX JIET YCIIEIIHO
MPUMEHSIOT B IPOU3BOJICTBEHHBIX YCIOBHSIX JIJISI ITOC-
TOSIHHOTO KOHTPOJISI COCTOSIHUSL COCYJIOB JaBJICHHUS,
XPaHWIAIL ¥ 000pyIOBaHHS IIEXOB MTPON3BO/ICTBA aM-
Muaka Oecckoro NpuIopToOBOro 3aBoja, Ha MOCTO-
BBIX IepexojiaX TPyO aMMHaKOIpOBOAa YKPXHUMT-
paHcaMMHuaK, Ui TEePHOAMYECKOT0 KOHTPOJIS pas-
JINYHBIX KOHCTPYKLUUNA Ha MPOMBIIUICHHBIX [IPEANPH-
arusix Ykpaunsl (puc. 3). 3a 10 mocnennux et AD
KOHTpOJIeM OBUIO OXBadeHO MpuoOIm3uTensHo 1500
00bekToB. ClielyeT OTMETHTh, YTO OTIIMYUEM CUCTEM
EMA oT cyumecTBylOIMX aHaJOroB SBIAETCS HE
TOJIKO YPOBEHb CEpBHCA U yJI0OCTBO AJIS MOJIb30Ba-
tenst. Cuctembl EMA o0ecrieunBaioT pelieHue Baxk-
HOM /711 IPOMBIIINIEHHOCTH 33J]a4d, a UMEHHO IIOJI-
HOCTBIO aBTOMAaTHU3UPOBAHHBIM OTBET HA BOIPOCHI:

— HACKOJIBKO OITAaCHO COCTOSIHHE KOHCTPYKIHH B
TEKYLIUI MOMEHT;

— TIpY KaKOW HArpy3Ke pa3pyIIATCS KOHCTPYKIIHS
B JAHHBIX YCIIOBHUSX JKCIUTyaTallluu;

— KaKol OCTaTOYHBIA Pecypc KOHCTPYKIIHU.

Pemuth Takyro cloxHyI0 3a1ady yAajJoch Ha Oc-
HOBE Pa3BUTHUS KOHILEMIIMU MOBPEKIaeMOCTH [6-9,
14], noHnMaeMol Kak MmoTepsi HeCyIel CrIoCOOHOCTH
BCJICZICTBUE TOSBICHUS U POCTa BHYTPEHHUX HECIH-
nomHocTel. [IpoBefeHHbIE HCCIEN0BAaHNS TOKA3AIN

1,

3
4
4

-

&

Puc. 7. Pazmenienne nataukoB AD (TTOKa3aHBI KPAaCHBIM IIBETOM) NpH HempepblBHOM AD MonutTopuHre KC AByX THUHIOB: ¢ — ¢
nopurHeBBIME ['TIA; 6 — ¢ IeHTpOOeKHBIMI HarHeTaTeNsIMH (/ — ra3onpoBoJi; 2 — MBUICYJIOBUTEINb; 3 — KOJUICKTOP BCACHIBAIOIIHI;
4 — MacJOyJIOBHUTENb; 5 — KOJUIEKTOp HamopHblil; 6 — I'MK; 7 — XOJOAMIBHUK OpOCHUTENbHBIN; 8§ — aacopbep; 9 — 610K

onopuszauuu; /() — 3aMepHbII y3em)
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CYIIECTBOBAaHUE CTPYKTYPHO-UyBCTBHTEIBHBIX MeXa-
HUYECKHUX [1apaMeTpoB, Hampumep, KoddduimeHTa
MOTIePEeYHON  JeOpMaIii, PACCeSTHUS TBEP/IOCTH,
TUIOTHOCTH MaTepuasia, i3MEeHeHHE TapaMeTpoB aKyc-
TUYECKUX BOJIH H psfa IPYTHX, KOTOPbIE MOTYT OT-
paxaTh C IPUEMJIEMON TOYHOCTHIO BETMYUHY HAKOII-
JIEHHOM MOBPEKICHHOCTH.

Taxxe moka3aHo, YTO Ha CTAIUX, MPEIIIECTBY-
IOIIUX POCTY TPEIIMH, aKyCTUYEeCKas dMHCCHUS TpU
neOpMUPOBAHUH MaTepHualia ONpeessieTcs MojieM
HaKOIUIEHHBIX B HEM IOBpekJeHUW. B pesynbrare
ObuTa TIpeaio’keHa, OOOCHOBaHA, pealli30BaHa Ha
KOMITBIOTEPE U OSKCICPUMEHTANIBHO MOATBEPKIACHA
MOJIeNb, TIPEACTaBIstomas AD Kak pe3yibTaT JUHA-
MUYECKOTO MPOIIecca BOSHUKHOBEHUS U CIIUSHUS HEC-
IJIOLIHOCTEH, MPEACTABICHHBIX B paMKaX MOJECIH B
BUJE ChEepudIecKux Iop.

Ha 6a3e pa3paOoTaHHOI MOJIENN MPEIOAKEH METO
CO3MIAHUSI W PACTO3HABAHWS ITATOHOB, COAEPIKAIIIX
MH(OPMAIIUIO O TUTIOBBIX MPOIIECCaX HAKOIIICHHS TIOB-
PSKICHUIN B pa3HBIX YCIOBUSX W COOTBETCTBYIOIIUMH
uM napametrpamu A3D. Co3naHHbIC ATATOHBI CIYKAT OC-
HOBOW JUISl OTIPE/ICIICHHS CTEIICHH OTACHOCTH COCTOS-
HUSl MaTepualia ¢ HAKOIUICHHBIMU TOBPEKIICHUSIMU W
MIPOTHO3UPOBAHMS PA3PYIIAIOIINX HArpy3o0K, T. €. (hak-
THUYECKH PEAIHOro Tpejiesa MPOYHOCTH MaTepuana B
JIAHHBIX YCIIOBUSIX HArpy>KeHHSI.

ANTOPUTM MPOTrHO3a Pa3pyIIAIONIUX HATPY30K I10
IaHHBIM AD (opMaM30BaH B BUJIE CIICIIUAIAZHPO-
BaHHOTO IMPOTPAaMMHOTO OOECIIEUYEHUs IS CHUCTEM
TEXHUYECKOU nuarHocTuku cemeiictea EMA. Pe3ynb-
TaThl UCIIBITAHUI OOJIBIITIOTO YHCITa 00pa3IoB U psaa
KOHCTPYKIIHI MMOKa3bIBatOT 3()()EKTUBHOCTD MPeIo-
KEHHON METOIMKHU paclio3HaBaHUs M MPOTHO3a.

B pamkax KoHIIETINH TOBPEKAAEMOCTH yIAIOCh Ha
0a3e craTHCTHUECKON 00pabOTKH OOJBITIOr0 00beMa K-
CIEPUMEHTANILHBIX JaHHBIX Pa3padoTaTh METOAUKY
pacuera 0CTaTO4YHOro pecypca. YUuThiBas TeMY JaHHON
MyOJIMKAIUK, BaXHO OTMETHTh, YTO OCHOBHAs YacTh
YIOMSIHYTBIX JTAaHHBIX TIOJMydeHa TIPH HCCIIeIOBAaHUN
COCTOSIHUSI MaTephajia MaruCTPAIbHBIX Ta30MPOBOJIOB
Ha TEPPUTOPUH YKpauHbI, JUI KOTOPBIX ObIIa MpoBe-
JIeHa KOMIIJIEKCHAs! OIIeHKa MOBPEKIaeMOCTH HECKOJIb-
KAMHU HE3aBUCUMBIMH METOIaMH.

[Tocne BcecTopoHHEH POBEPKU METOAUKU MIPOTHO-
3UPOBAHUS PA3PYIIAIONINX HArpy30K W pacdyera OcTa-
TOYHOTO pecypca ObUTH HCTIONB30BaHbI B pa00OTE CUCTEM
HENpepbIBHOIO MOHUTOpUHTa cemelictBa EMA.

CucreMbl HeNpepbIBHOTO AD MOHUTOPHHIA.
Cuctembl AD auarHocTukd U MoHutopunra EMA-3.9
BKITIOYAIOT OBICTPOJIEHCTBYIONIYI0 H3MEPUTEIBHYIO
anmaparypy uis ToiydeHus AD uHpopManuud H
nporpammHoe obecrieuenue (I10), peammsyromiee
COBPEMEHHYIO TEXHOJIOTHUIO OLEHKHU COCTOSIHUSI KOH-
CTPYKIWH B mporecce 3kcruryatanun (puc. 4). Cuc-
TeMbl EMA ucnonb3yloT nepeaoBbie KOMIbIOTEPHBIE
TEXHOJIOTUU JIs TIepefiadd JTaHHBIX M WHTETPAINH C
KOMITBIOTEPHBIMH CETSIMHU NpeanpusaTuii u MHTepHe-

HAYYHO-TEXHWYECKWW PA3SLEN \

Ta, BKiIouas ucnons3oBanue GPRS B cersix omepa-
TOPOB MOOWIIFHOW CBSI3M, U MOTYT OBITh TIOCTPOCHBI
Ha 0aze AD mpuOOpOB Pa3IUUHBIX TPOU3BOAUTENCH,
YHUPHUIIMPOBAHHBIX 110 TIPOTOKOIY 0OMEHa C MCTIONb-
3yembiM [1O.

Cuctembr EMA MpoXoauT METPOIOTHYECKYIO T10-
Bepky Ha 0Oase ['ocnotpebcrangapra Ykpaussl. [o-
CYIapCTBEHHbIE CTaHIAPTHl YKpauHbl M HOPMAaTHB-
HBIE JIOKYMEHTHI, COTJIaCOBaHHbIe ¢ I 'ocropmpomHa/i-
30poM YKpauHbl, 00ECICUNBAIOT UX NMPUMEHEHNE Ha
Pa3IMYHBIX IPOMBIIUIEHHBIX KOHCTpYKIUAX. Ha 6aze
lNocropnpomuanzopa Ykpaunsl 1 TexHuueckoro xo-
MUTETA 110 TEXHUYECKON TUarHOCTUKE U Hepas3pylla-
omeMy koHTposito Ykpaunel TKVY-78 ocymecTsis-
eTcst o0y4yeHHe U cepTU(UKALUS CHCIUATUCTOB 110
MIPUMEHEHUIO PHOOpeTeHHbIX cucTeM. CyliecTByeT
CepBHUCHAs CIIy)k0a, OCYIIECTBIIIONIAS OOCITyKHBa-
HUE U CONIPOBOXKJICHHE almapaTypbl U IPOrpaMMHOTO
obecriedueHusI B MPOLECCE IKCIUIyaTallud CHUCTEM.

Ceronns cuctembl EMA siBisttoTcst Haubosee mmu-
POKO HCIOJIB3YEMbIMU HA MPENIPUSATUAX YKPaUHBbI.
OnHoli U3 NpUYMH BBIOOPAa UMEHHO AAHHBIX CHCTEM
SIBISIETCSL UX OOECIIEYeHHOCTh BCEM HEOOXOIMMBIM
JUISL BHEJIPSHUsI — HauuHasi ¢ Oosee yeM 30-jeTHero
omblTa pa3pabOTKU U 3aKaHUYMBAsi TEXHUIECKUM COII-
POBOX/IEHHEM B TEUEHHE BCEro INepHojAa JKCILTya-
Tald U OOyYCHHS TIEpCOHAA.

AJabTepHaTHBHBIe pemieHus. [lo nMerommmes
JAHHBIM B HACTOSILIMH MOMEHT Ha MarumcTpajbHbIX
razonpoBogax u KC He cymiecTByeT BHEAPEHHBIX B
MPaKTUKY CUCTEM HEMpPEepbIBHOIO AD MOHUTOPHUHTA,
mog00HBIX cucTeMaM EMA, KOTOpbIe OIeHUBaIH OBl
COCTOSTHHE MaTepuaja W ONpeleisUI ero HECYLIyIo
CIOCOOHOCTh M OCTaTOUHEIN pecypc. IloaTomy pac-
CMOTPUM HEKOTOpbIe Hamboisiee ONM3KHE MO Ha3Ha-
YEHWIO TEXHUYECKHE PEIICHUs, TMO3BOJIIONINE KOH-
TPOJIUPOBATH COCTOSIHHE OOBEKTOB Ta30TPaHCIIOPT-
HOM OTpaciy Ha OCHOBE COBPEMEHHBIX METOJIOB.

B xauectBe npumMepa 0JHOr0 M3 METOJ0B AUArHOC-
THUKH MOYKHO NPHBECTH HPUMEHSEMYIO POCCHICKON
kommanueit «<HITO MOAVYJIb CTCy» [15] mouckoBo-
aKyctuueckyro cucreMy «9XO», npeaHa3HAueHHYIO
JUISL ONIEpaTUBHOTO OOHAPY)KEHHSI MECT CY>KEHHs Tpo-
XOJTHOTO CedeHust TpyOorpoBoa (oTiokeHus napadu-
Ha, MEXaHMYECKUX MPUMECceH, MECT CXJIONBIBAHMS Ha
MAaruCTpajbHbIX MyTEHIPOBOAAX), B TOM YHCIIE MECTO-
TIOJIO’KEHUS 3aCTPSIBIIMX TEXHUYECKHX YCTPONCTB (/-
arHOCTUYECKUX CHApAJOB, OYUCTHBIX MOPIIHEH U
ckpebkoB). Crucrema 1mo3BoIISeT BBIOIHATE paOOTHI Oe3
BCKpBITHSL TPYOOIIPOBOJa C MUHUMAJIBHBIM TIPHUBIICYE-
HHEM pabo4nX M TEXHUYECKHX CPE/CTB.

B ocHoBe MeTona NEKHUT TOT QaKT, YTO MPH MOC-
TOSIHHOM CEYCHHUHU TPYOOIPOBO/A TEUCHHE SKUAKOCTH
B HEM HMeEeT Malylo TypOyJeHTHOCTh Oe3 3aBHXpe-
HUH U pa3pbIBOB OJHOPOIHOCTH, U U3JIyUYEHUS 3ByKa
MpakTH4Yeck HeT. B Mectax HapylieHus oJHOPOI-
HOCTH TEUEHUs NPH MOMOIIN MHUKPOQOHA, MPUCTAB-
JICHHOT'O K CTEHKE TPYOBI C BHEIIHEH CTOPOHBI, TPOC-
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JYHIMBACTCS XapaKTEPHBIM IIyM MPOTEKAOLIeH KuI-
KOCTH. DTOT XapakTepHBIA LIyM paclpoCTpaHAETCs
B 00€ CTOPOHBI OT UCTOYHHMKA M MOXeET ObITh OOHa-
PY’KEH 4yBCTBUTEIbHOU annapaTtypoil Ha pacCTOSIHUU
10 100 M B 3aBHCUMOCTH OT JaBJICHHSI B TPyOOIpO-
BOJIE W TPYHTOBBIX yCJIOBHH (B CyXOM TIpyHTE Jallb-
HOCTb PErHCTpPAllMU BO3PACTALT).

Mecro, rae HapylaeTcs IOJHOIPOXOIHOCTb Ce-
YEHUS, BBISBISIETCS 110 YMEHBIICHUIO HHTCHCUBHOCTH
3ByKa [IPY yIJIEHUH OT UICTOYHHKA IIPH IIOMOILH CIIe-
UaJIbHOM perucTpauuu GOHOrpaMMbl HA KOMITBIOTE-
pe. OnpezneneHue TOUHOI'O MECTOIOJOXKEHUS (T103H-
LIMOHUPOBAHHUE) C TOYHOCTHIO JI0 1M OCyIIecTBIIAETCS
KOPPEISIIMOHHBIM CIIOCOOOM IPH ITOMOILM JIBYX JaT-
YHKOB, PACIIOJIOKEHHBIX 110 pa3Hble CTOPOHBI OT HC-
TOYHMKA 3BYKA.

K memocraTkaM maHHOW pa3paOOTKH MOYKHO OT-
HECTH TO, YTO HCIIOJIb3YEMBIH METOJ] HE NpeHa3Ha-
YeH JUIsI KOHTPOJIS MOBPEXICHUIN B MaTepuaie Tpyo
Y HE MOKET OBbITh MCIOJIB30BaH AJISl OLICHKU U IIPOT-
HO3a ero cocTostHuA. To ke MOXHO CKa3aTh W PO
apyrue cuctembl oOHapyxenust yreuek (COY) [16],
TaKue KaK CpeACTBa AJsl U3MEPEHUs Pacxoa rasa Ha
0aze Y3 pacxo/ioMepoB, aBTOMaTH3UPOBaHHEBIE CHC-
TeMbl KOHTpousisi TpybompoBonos «WaveControl»
kommanun LB Sky Global, ocHoBanHble Ha aHanuze
curHaioB AD, nMH(Pa3ByKOBbIE CHUCTEMbl MOHHUTO-
puHra teueit B pyoonposoaax «MCMT» pa3pabotku
HII® «TOPW» u ap.

[pennpusarue «HIIII ITpomanarnoctukay, r. Can-
k1-IleTepOypr, onbIT KoTOporo [17] BKiIrOYaeT auar-
HocTHKY 180 MeTpoB mom3eMHOro razomposonaa, 1Y
1000 xommpeccopHoi craHuuu «Tymay, rasronb/e-
POB U psiia IPyTUX IPOMBIIUIEHHBIX OOBEKTOB, pa3-
paborano cxemy AD THarHOCTHKH Ta30HATIOIHUTEIb-
HOHM cTaHimu. Merox AD peKOMEHIyeTcs HCIOIb-
30BaTh 110 CICAYIOUIMM CXeMaM, BKIIOYAIOIIUM B Psi-
Jie clydaeB Mcnosib3oBaHue apyrux cpeacts HK.

IIposoosim AD konmpons odvexma. B ciaydae BbI-
SIBJICHUS] ICTOYHUKOB AD B MECTE MX PACIIOJIOKEHUS
MPOBOAST KOHTPOJIb OJHUM W3 TPAIUIMOHHBIX Me-
tonoB HK — ynerpasBykoBeM (Y3K), paanannoH-
HbiM, MarHuTHeIM (MIIM), xanuwmmapaeiv (K/) u
IOPYTUMH, NPESYCMOTPEHHBIMH HOPMAaTHBHO-TEXHH-
yeckumu gokymentamu (HT/). Hannyro cxemy uc-
MOJIB3YIOT NMPH KOHTPOJIE OOBEKTOB, HAXOAALIUXCS B
sKkcrutyatauuu. IIpu 3Tom cokparmaercs o0beM Tpa-
JunroHHBIX MeTooB HK, mockonbKy B cityyae npu-
MEHEHHsI TPAJAUIINOHHBIX METOJI0B HEOOXOUMO TPO-
BEJICHHE CKAaHUPOBaHMs IO BCEH IOBEPXHOCTH
(00BEMyY) KOHTPOIUPYEMOTO OOBEKTA.

1Ipo6odsm KOHmMpONL OOHUM UNU HECKONbKUMU
memodamu HK. 1lpn oOHApYKEHHH HEIOIYCTHMBIX
(Mo HOpMaM TPaJUIHMOHHBIX METOJIOB KOHTPOJIS) Jie-
(heKTOB MM TIPU BO3HHUKHOBEHWH COMHEHHS B JIOC-
TOBEpHOCTH TNpHuMeHseMbIx MeTonoB HK mpoBoasaT
KOHTpOJIb 00BEKTa C HCIOJIb30BaHHEM MeTona AD.
OxoHUaTeNpHOE pElIeHUe O JOMYyCKe 00BEKTa B 3K-

CIUTyaTaluIo WIK O PEMOHTE OOHApYyKeHHBIX AedeK-
TOB NMPUHUMAIOT TIO0 Pe3yibTaTaM MpoBeaeHHOTO AD
KOHTPOJIS.

IIpn HanuuuM B KOHTPOJIMPYEMOM OOBEKTE [e-
(exTa, BbIsIBICHHOTO onHUM U3 MeTonoB HK, meron
AD HCTIONB3YIOT IS CIEKEHUS 32 PA3BUTHEM ITOTO
nedekra. [Ipu 5TOM MOXKET OBITH UCIOJIB30BAH KO-
HOMHBIN BapuaHT CUCTEMBbI KOHTPOJISL, C IPUMECHEHH-
€M OJHOKaHaJIbHOW WIH MaJOKaHaJIbHOW KOHQHTY-
pauuu AD anmapaTyphl.

Memoo AD moocem 6vimb UCROAB308AH OISl OYEH-
KU OCMAmMo4HO20 pecypca U peuweHus 6onpoca om-
HOCUMENbHO B03MOXMCHOCMU OalbHeluel IKCniya-
mayuu 0o6wvexkma. OTNEHKA pecypca MPOBOIUTCS C HC-
MOJIb30BaHUEM CIICIMATBHO Pa3pabOTaHHOW METO/IH-
KM (ZaHHBIC IO METOAMKE HE NPHUBEACHBI).

B nacrosimee Bpemst npennpusitue «HIIT TTpom-
JMArHOCTHKa UCTIONB3YET 16-THKaHAIBHYIO alllapaTy-
py AD koHTpos coocTBeHHOU paspabotku CIAD-16,
KOTOpasi N0 UH(OPMALUK MPEANPUSITHS SBISETCS CUC-
TEMOM «IIATOTO TIOKOJEHHsD» (METOJ KiIacCH(hUKAIU
MOKOJICHWH amnmaparypsl He mpejcrasieH). [lo koHe-
TPYKTHBHOMY HCIIOJIHEHHUIO JTAHHAs CHCTEMa UMEET OTl-
peneneHHoe CXOACTBO C 16-THKaHATBHOM CHCTEMOMN
EMA-3 o6pasma 2003 r. (puc. 5), HECKOJIBKO yCTyTast
el 1o TEXHUYECKUM JIaHHBIM (YHCII0 TEXHOIOTHUECKUX
KaHaJIOB, IMHAMWYECKHH AMAIa3oH U Ap.).

I'oBopst 0 HegocTaTKax IMpeiaraeMbIX MpeAnpH-
STHEM PELICHU B NEPBYIO CIEIyeT OTMETHUTb, YTO
cTanMoHapHoro Bapuanta cuctemsl CIIAD — mpo-
MBILIJICHHOTO UCTIOJIHEHHUS, C YUCIIOM KaHAaJIOB, 00JIb-
muM 16, mpeqHa3sHAuYeHHOTO IS JUTUTENIbHOTO aBTO-
MaTHU3UPOBAHHOTI'O HEMPEPHIBHOIO MOHUTOPUHTA COC-
TOSTHUSI MaTepualia — He cymectByeT. OO0 oTcyTc-
TBUU omblTa HenpepblBHOTO AD Monutopunra KC
CBUICTEIBCTBYIOT M TPEAIOKEHHBIE BapUAHTHI MPO-
BeJleHUsI KOHTpoJis1. B otnnuue ot cuctem EMA, ko-
TOPBIE TIPOBOJIAT OIIEHKY COCTOSTHUS MaTepHalia TOJIb-
KO 1O JaHHBIM AD, mpezasiaraeMasi TEXHOJIOTHs KOH-
TPOJISl B HACTOSAIINN MOMEHT HE MOXET 00OHTHCH Oe3
MCTOJIB30BaHUS TpaaAULMOHHBIX MeTooB HK.

B cBs3u ¢ orpaHMUYCHHUSAMH, HAKJIa(bIBAEMBIMH Ha
00BbEeM JIAaHHOMW IyOJUKAIUH, TIEPEUUCIIUTh BCE MPO-
BOJIUMBIE pa0OTHI B 001acT AD KOHTPOJIS OBLIO OB
3aTPYAHUTENBHO, IO3TOMY OTMETHM TOJBKO, YTO
JOpyrue NpeAnpHATHs, OCyIECTBIsIomme AD KOHT-
pOJIb IPOMBIIIUICHHBIX 00BEKTOB, B uacTHOCTH, PAC,
Digital Wave, Dunnegan, AET (CILA), AVT (Be-
nukoOpurtanus, Hopserms), Acutest Ou (OunmsIH-
musi), CGR, Aerospatiale (Opanwuiis), Vallen Systeme
(I'epmanms), Videoton, Gereb Es Tarsa (Benrpwus),
CVUT (Yexwus), Uuactutyt mexanuku B bonrapuun,
Wncturyt cBapku B ['musune (Ilompmra), UuctutyT
snepHbIx uccneposanuit uM. C. Kypuatosa, PocTos-
CKUH YHUBEPCUTET, MpeanpusiTus «Anpkop» u «n-
Teptonuc» (Poccust), HWCHIONB3YIOT —aHaJIOTHYHBIC
HIIIT «IIpomauarHocTuka» METOJIMKH MPOBEICHUS
AD ucnbpITaHUM.
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[Tomumo pa3paboTok B obmacTi AD AMarHOCTHKH,
BeCchMa MHTEpeceH (puc. 6) mpuMep yCTAaHOBKU IPE-
npusitueM «Jluras», r. MockBa, cUCTEMbI HENpPEphIB-
HOTO MOHHUTOPHHTA TPYOOIPOBOIHON OOBSI3KH Ta30-
KOMITPECCOPHOM CTaHIMH, OCHOBAHHOW Ha OIICHKE Hall-
PSOKEHHO-1e(hOPMUPOBAHHOTO COCTOSIHUSI MaTepuasia
(HAC). Mecropacnonoxkenue nanHoit KC xapakrepu-
3yeTCsl CJIOKHBIMHU TEOJIOTUUECKIMH YCIIOBUSMH:

— BBICOKUM YPOBHEM TI'PYHTOBBIX BOJI;

— CE30HHBIMH TOJIBUKKAMH TPYHTA;

— BO3MOXXHOCTBIO pa3MbIBa TPYHTa U 00pa30BaHUs
MTyCTOT.

3amayeii MOHHMTOpPUHIA SIBJIACTCS OOECICUeHUE
koHTponss HJIC TpyOompoBoaHO# OOBSI3KH BCex
rpyImn o0OpyAOBaHuUs, a TAKKE MOA3EMHBIX TPYOOII-
pOBOIIOB. /111 OTBITHOM IKCIUTyaTallud CUCTEMBI MO-
HUTOPUHTA OBIJIO MCITOJIE30BAHO MUHUMAJILHO HEOO-
XOJIMMOE KOJIMYECTBO JATUYUKOB, JJIS1 YETO OHU OBLITH
YCTAHOBJICHBI TOJILKO B 30HaX KOHIIGHTpAIMH Hall-
psoxeHuit. /st onpeneneHusi MeCTOMOMOKEHUS TaKUX
30H mposesieHs! pacyetsl HIC 00Bs30K razomnepexa-
YUBAIOLUX arperaTtoB, ammapaToB BO3IYIIHOTO OX-
naxnaeans (ABO) raza u meuteynosurencit (ITY) Ha
OCHOBE METO/la KOHEYHBIX JJIEMEHTOB. B KkauecTe
ncrounnka napopmanuu o H/IC ncnonp3oBans! gat-
YUKW JeQOpMaliid CTPYHHOI'O THIIA.

JlaHHBII TpuMep TpeacTaBIseTcss HanOoee WH-
TEPECHBIM C MPAKTUYECKOW TOUKH 3PEHHSI, XOTS OH
U He uMeeT oTHoueHus Kk AD xoHtpomto. [locTosu-
HOE OTCJIC)KWBAHUE HANIPSDKEHHOTO COCTOSTHUSI MaTe-
puana SBISETCS BaXKHBIM CPEICTBOM O0OecredeHus
0e30macHOCTH 00BEKTOB KOHTPOIIAL. Kak 1 HempephIB-
HbII AD MOHUTOPHUHT, JAHHOE CPEICTBO IMO3BOJISIET
OTIEpaTHBHO PearupoBaTh HA N3MEHEHUS B HAIIPSIKEH-
HOM COCTOSIHUM W CBOEBPEMEHHO MPEANPUHUMATH
MepHI TI0 HEOMYIIEHUIO TTePEerpy30K.

CrnemyeT OTMETUTH YCHEUIHBINA OMBIT MPUMEHEHUS
MoI00HOM TexHoJoTHH U B YkpanHe. OOopynoBaHue
U TEXHOJIOTUS OLEHKH HANPSHKEHHOTO COCTOSHUS pas-
pabotansr coBMecTHO crieramrctamu HTYY «KIT»
n U3C um. E. O. [latona HAHY u npumenstorcs, B
YaCTHOCTH, TIPY HETIPEPHIBHOM MOHHUTOPHHTE U TIepH-
OJTMYECKOM KOHTPOJIC COCTOSIHUSI aMMHAKOIIPOBOIOB
MIPEANPUATHS «Y KPXUMTPaHCAMMHAK.

K coxanenuto, Kak yxe 0TMEUaIoCh BBIIIE, METOT
mmeperns HJIC npu momormm meopMoOMeTpoB He
[MO3BOJIIET, B OTJIMYKME OT MeToma AD, o0ecrneuuTh
MOJIHBIA KOHTPOJb JIAXKe OJIHOTO ydacTKa TPyOOIpo-
Boga KC, He ToBOps yXKe 0 BCeil 00BsI3KE, TOCKOJIBKY
HC 3amepsieTcss HENOCPEACTBEHHO MOJ JaTYHMKOM.
[ToaTOoMy, ecnm cpaBHUBATH TaKOW METOJ MOHHUTO-
puHra ¢ MeronoM AD, IMpeUMyIIeCTBa MOCIEIHETO
MIPOSIBIUIMCH OBI HamboJIee MOJIHO — JATYUKU HA Ta-
30BBIX Tpy0ax, Kak MOKa3bIBaeT UMECIOIIUICS Yy CIie-
muamuctoB UOC mMm. E. O. Ilaroma HAHY omeiT
KOHTPOJSl TpyO MarucTpalibHBIX Ta30MpOBOJOB, Ta-
30pacIpeIeNUTENbHBIX CTAHIINN U JPYTOTO Ta30BOTO
000pyIOBaHMs, B HEKOTOPBIX CIIydas MOXKHO pa3me-
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mwaTh Ha pacctosiHuu 10 80...100 M ouH OT npyroro,
MPU DTOM IIOJTHOCTHIO KOHTPOJHUPYS BECHh YYaCTOK
TPYOBl MEXJy HUMH.

IIpeanoxxkeHusi MO0 BHEIAPEHUIO HENMPEPHLIBHOTO
AD MoHuTOpHMHra. Yuutsias umetouuiica 8 UOC
mM. E. O. ITarona HAHY omeiT [6—-14] 0 co3manuto
1 JKcIutyatanuu Oosnee 10 cTanMOHAPHBIX CHCTEM
HENpeprIBHOTO AD MOHHTOPWHTA IOTEHIIMAIBHO
OIAaCHBIX MPOMBIIUICHHBIX OOBEKTOB (mepBasi B YK-
paune Obuta ycranorieHa B 2002 r. Ha OII3), mme-
IOIIYIOCS MaTepUATbHO-TEXHUYECKYIO 0a3y 1Mo Tex-
HUYECKON M WHTEIUIEKTYAIbHOUW MOJIEPIKKE dKCILTY-
aTalnuu 000Py0BaHUs, HEOOXOAUMbIC BO3MOXKHOCTH
10 IOATrOTOBKE CIIENUAINCTOB M METOAUYECKUX Ma-
TEpPHUAJIOB, OCHAIIEHUE MAarUCTPaIbHBIX Ta30MpPOBO-
noB u KC cucremamu monutopunra cemeiictea EMA
MIPEICTABIIACTCS HAOO0JIEe TIEPCIICKTHBHBIM.

KoHTponk MarucTpaibHOrO ra3orpoBojia IMpeJic-
TaBJIsIeT CO00 BO MHOTHX BOIIPOCax OTPabOTaHHYIO
TEXHUYECKH, XOTS ¥ TPEOYIOIIYIO ONPEIeIICHHBIX 3aT-
pat Ha oOopymoBaHUE, 3a7ady. YUHUTHIBAST BBICOKYIO
YyBCTBUTEJIBHOCTh MeToa AD, pacCTOSIHHUE MEXKIY
COCETHUMHU JaTYNKAMH MOYKET COCTaBJISITh, KaK YIIO-
MUHAJIOCh BBIIIIE, JA€CATKA MeTpoB. [Ipu 3Tom Oyner
obecIieyeH CTONPOIEHTHBIH KOHTPOJIb COCTOSHUS
TpyObl. B HacTosiiee BpeMsi CYIIeCTBYIOT TEXHUUECKUE
pEIeHWs], IPH KOTOPBIX CBSA3b TATUUKOB C N3MEPUTEIh-
HBIM 000PY/IOBaHHEM MOXKET OCYILIECTBIISATHCS O€3 MPo-
BOJIOB, B YaCTHOCTH, C HCITOJIb30BAaHHEM MOOMJILHOM
cotoBoil cetu. Pa3paboTanHble METOMBI JIOKAIIUU CHUT-
HaJIOB AD TTO3BOJISIOT ONPEACIATH KOOPIMHATHI BO3-
HUKIIUX TOBPEXACHUNA C JOCTATOYHO BBICOKOM TOY-
HOCTBIO IIPY HEPABHOMEPHOM PA3MEIICHUU JAaTUYHUKOB,
YTO peIIaeT 3a/1a9y TOBBIMICHHUS HAACKHOCTH JIOKAITUH
Ha HauOoJIee OMACHBIX YYacCTKaXx.

Komrmpeccoprasi cTanmusi B 3aBUCUMOCTH OT KO-
JIMYeCTBAa HUTOK MAarucTpaibHBIX Ta30MpOBOIOB MO-
JKET COCTOSITh M3 OJHOTO, IBYX M 0OOjiee KOMITpec-
COPHBIX IIEXOB, 000PY0BaHHBIX OJTHUM HJIK HECKOJIb-
kumu tunamu I'TIA. Kak npaBuio, kaxasiid nex KC
paboTaer Ha cBOil ra3onpoBoj. M3-3a TexHoiornyec-
KHX COOOpa)KeHUH TpaHCIIOpTa ra3oB, KOMITPECCOp-
HbIC II€Xa MOTYT OBITh COEIMHEHBI CICIHATbHBIMU
MepeMbIYKaMU, HA BXOJIE W BBIXO/IE CTAHIUH.

TumnoBast TexHomoruyeckass ooOBszka [3—5] komri-
PECCOpHOTO IieXa TMpeaHa3HaueHa Ui oOecrieueHus
npueMa Ha CTaHIUIO TPAHCIIOPTUPYEMOTO IO Ta301l-
POBOJIy TEXHOJIOTHYECKOTO T'a3a, €ro OUMCTKU OT Me-
XaHUYECKUX MPHUMECEe M KamnejabHOM >XUJIKOCTH B
cnenmanbHbX [1Y u QuiubTp-cemaparopax, pacmpe-
TIEJICHHSI TIOTOKOB Ta3a o Ta30IlepeKavnBaIONIAM ar-
peratam ¢ o0ecrieYeHHEeM X ONITUMAIILHOW 3arpy3KH,
BO3MOYKHOCTH OXJIQXKJICHUS Ta3a MOCIIe €ro KOMITPH-
MHUPOBaHUs Tepe]] Mojlaueld B Ta30IpoBOJI, BHIBOJA
mexa s paboThl HAa «CTAIIMOHAPHOE KOJIBIIO» IPH
IyCKEe M OCTAaHOBKE, a TAK)Ke TPAH3UTHOTO MPOXOAa
TPAHCTIOPTHPYEMOTO T'a3a [0 MaruCTPATHLHOMY T'a301I-
poBony, munyst KC. Kpome Toro, TexHomormueckas
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00BsI3Ka KOMITPECCOPHOIO IieXa JO0JDKHA olecredu-
BaTh BO3MOXKHOCTH cOpoca ra3a B aTMocepy u3 BcexX
€ro TEXHOJOTMYECKHX Ta30MPOBOJOB UEpe3 CIEIH-
aJbHBIC CBCYHBIC KPAHEI.

B 3aBucuMoCTH OT THIa IIEHTPOOCIKHBIX HArHE-
Taresel, ucrmoab3yeMbix Ha KC, pa3nmnyaroT ocHOB-
HbIC MPUHIUIUAIBHBIE cxembl 00Bs30Kk ['TIA ¢ ma-
paJIeNTbHON, KOJUIEKTOPHOM 0OBSI3KOM, XapaKTEpHYIO
IUUISl TIOTHOHATIOPHBIX HAarHETaTeNlel, U CXeMy C IOC-
JIEIOBATEIbHON OOBA3KOM.

C TouKkH 3peHHsl YCTAaHOBKH JaTYMKOB AD HE Cy-
IIECTBYEeT MPUHIUIMUAIGHOW pa3HUIIBI, KaKyK W3
CXeM OOBS3KHM MCHOIB3YyI0T Ha KoHKpeTHo KC. Jlms
MOHTa)a CTallHOHAPHON CUCTEMBI HETIPEPBIBHOTO AD
MOHHMTOPHUHTa OCHOBHBIMH SIBJISIFOTCSI BOMPOCHI (hu-
3MYECKOTO Pa3MEINEHUS] M3MEPUTEIBHBIX OJIOKOB (B
CTETMATIFHBIX B3PHIBOMOKAPO3AIHUIIEHHBIX KOHTEH-
HEpax) W MPOKIAJKU JIMHUA KOMMYHUKAIUH.

B kauecTBe mpruMepa OKaKeM BapHaHT BO3MOXK-
HOTO pa3meleHusa naTuukoB AD Ha nByx tumax KC
(puc. 7). IlpuBeneHHBIE CXEMBI O0CCIICYMBAIOT ITOJI-
HBIH, CTOIPOICHTHBIN KOHTPOJIb BHIOPAHHBIX Y4acT-
KOB C aKIIEHTUPOBaHHEM 0COOOT0 BHMMAaHHWS Ha Ha-
nbosiee OmMacHBIX MecTax (arperarax, 3aJBIDKKaxX H
T. 1.). OT™MeTHM erie pa3, uTo MeTo] AD IMO3BOJISET
KOHTPOJUPOBATH HE TOJBKO MECTA, TIC PACTIOIOKEHBI
JATYUKU, HO U YYACTKH MEXIY HUMU. [{OTOIHUTENE-
HO, TIO XCJIAHHUIO 3aKa39MKa, CHCTEMa MOKET PEeruc-
TPUPOBATh U DKCIUTyaTallHOHHBIE TTApAMETPhI, TaKUE
KaK Harpy3ka, JaBJICHHEe, TeMIepaTrypa U JAp., ¢ MOC-
JISAYIONIMM MX aHAIIM30M COBMECTHO C MOIy4aeMbIMU
JIAHHBIMH AD KOHTPOJISI.

KaOenbHble TUHUM CBS3H OT MECT YCTAHOBKH JIaT-
YHKOB TPOKJIAIBIBAIOT JIO JINTHIX ATFOMIHHUEBBIX IITKa-
(hOB-KOHTEHHEPOB, B KOTOPBHIX Pa3MEIICHbI MOJICUC-
TeMbl AD 1 UCTOYHUK OecriepeOOHOro MUTaHuUs, OC-
HAIICHHBIX CUCTEMaMHU KIUMAaTKOHTpOJIs (ammapa-
TypHBIE TIKa(BbI).

DIEKTPUYECKUN CHUTHAN, MOCTYMHAIOMIMi OT Jat-
YHKOB, OIMU(POBEIBACTCS M MOCTYIAET HA TPeABapH-
TEJbHYI0 00pabOTKy OJHOU M3 mojicucteM AD, a 0T-
TyJla 10 KOMITBIOTEPHOH CeTH pe3yibTaT o0paboTKu
HaIpaBJISIETCs B LUEHTPaJIbHbIN YNpPaBISIIOIMNA cep-
Bep. YTPaBJIAIONIUN CepBEp CIYXKHUT OJHOBPEMEHHO
JUIE OKOHYAaTeJIbHOW 00pabOTKH MOCTYMUBILIECH WH-
(opmariin, BEIBO/Ia €€ Ha DKPaH MOHUTOPA WU Tep-
MUHaJa, TMPUHATHAS PEIICHUS] O COCTOSHUU OOBEKTa
KOHTPOJISL ¥ Tepejauul Pe3yIbTaTOB KOHTPOJIS OJHO-
My WJIA HECKOJBKUM KJIHEHTaM.

OddekruBnas padora cucrem EMA nocturaercs
TaK)Ke WX WHTETrpaIell ¢ 3aBOJCKUMH KOMITBIOTEP-
HbIMU ceTsiMu U MHTepHeT. CerogHs uMeeTcsl HaKo-
JICHHBIW TOJIOKUTEIBHBIN OIBIT aBTOPCKOI0 HaJ30pa
cnermanuctamu U9C um. E. O. Ilatona HAHY 3a
pe3ynbTaTaMy HETIPEepBIBHOTO AD MOHUTOPHHTA, CO3-
JIAaHUSI UHTCTPUPYIOIIUX HHPOPMAIIMOHHBIX CUCTEM,
OOBEIMHSIONINX PE3yJIbTaThl MOHUTOPHHTA Pa3HBIX
00BEKTOB Ha OJHOM SKpaHE U MPOBOIINX UX COB-

MECTHBIH aHanu3. Pa3BUTHE TeIEKOMMYHUKAIIMOH-
HBIX CpEICTB IO3BOJWIO pa3paboTarh /sl CHCTEM
EMA nauGosee coBpeMeHHBIE CIOCOOBI Mepeaadn
AD wH(bOpManMK C WCIOJB30BAHHEM MOOUIHLHOTO
WurtepHeTa, yuuThIBasi MOCTOSHHOE YIYYIICHHUE Ka-
YecTBa MOOWIILHOW CBSA3H, PAcIIMPEHHE 30H TOKPHI-
THS ¥ TOBBIIMICHUE MOITHOCTA KOMIIBIOTEPOB.

OTMeTHM TakXke, Kak BeChMa BKHYIO, YKOHOMH-
YEeCKYIO COCTABIISIIONIYIO MTPY PEIICHUN TAHHOM TPO0-
nembl. Ocnamenue KC cuctemamu HenmpepbIBHOTO
AD MOHHTOpHWHTa, KaK TOKAa3bIBAaCT OIBIT JKCILTya-
TaIU TaKUX CHCTEMHA JIPYTHX MPEANPUITHIX, 00ec-
MEYNBAET JOCTATOYHO OBICTPYIO CaMOOKYIaeMOCTb
(612 mecsieB) n obecrieunBaeT ClIeIyrOIINe UCTOY-
HUK{ PEHTa0EIbHOCTH:

COKpaIlleHHE MTPOCTOEB;

CHIDKEHHE YHCIia TUTAHOBBIX OCTAHOBOK;

— MpeAOTBpaIICHUE aBapHil;

— COKpaIIeHne BpeMEeHH KOHTPOJIS;

COKpAIllCHUE BPEMEHU M PACXOJIOB Ha 3aIyCK
TIOCJIC WCTIBITAHUS WIIA PEMOHTA;

— CHIDKEHHUE PacX00B Ha OIIATy IPOLEAYPhI KOH-
TPOJIS;

— CHIDKCHHE PAacXOJ0B Ha MPUHATHE PEUICHUS O
COCTOSIHUW KOHCTPYKITHH;

— COKpaIlleHHE YHUCIIEHHOCTH KOHTPOJIHMPYIOLIETO
repcoHarna;

— CHIDKEHHE PAaCXOJ0B Ha JUArHOCTHYECKoe 000-
pyZlOBaHUE;

— yHU(UKALUS TPOLEIYPbl KOHTPOJIS ISl BCErO
MIPEIPUSATHS;

— CHIDKEHHE 3aTpaT Ha 3aMeHy 00OpyAOBaHUS U
MPOrPaMMHOTO OOECIICYCHHS 33 CYET YHU(DUKAIUU
oOMeHa JTaHHBIMH;

— CHIDKCHHE PacXoJI0B Ha 00y4YeHHE CIIeHaINCTOB.

Takum 06pazoM, IMEIOTCS Bce HEOOXOIUMEIE all-
napatypHble, MPOrPAMMHBIC ¥ OpPraHU3AIMOHHEIC
CPEICTBa /ISl OCHAIICHUS MarruCTPabHBIX Ta30Ipo-
BosioB U KC cucremamu HenpepbslBHOTO AD MOHH-
TOPHWHTA, a X UCITIOJIb30BaHUE SBJISIETCS UCTOYHUKOM
obecrieueHus1 6€30MacHON IKCILTyaTallui U TIOBBIIIE-
HUSl PEHTa0EIbHOCTH PabOThl OOBEKTOB T'a30TpPaHC-
IIOPTHON OTpaciu.
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WECTAA MEXOYHAPOOHAA KOH®EPEHUUA

«MaTtemaTuyeckoe MogenMpoBaHue n
UHpoOpMaLUMOHHLIE TEXHOMNONMKU B CBapke

M pOoOCTEEHHBIX NpoUueccaxy
Yipauna, Kpesim, Bonwwan Anra,

Hom TRopyecTEa yueHbixX cKaymsenns HAHY, 29 man — 01 mowua 2012 .

HauwoHaneHas akanemua Hayk YpanHe

MHCTATYT anakTpoceapk um, E.O. r‘Eaml-_ca HAH YepauHe
MexayHapogHan accoumauuws «Ceapran

MecTHwA BnaroTEopPMTENLHLIA thoHg « Coapy<ecTs0 CBapLWMKOBS

TemaTuka koHepeHLMK

MaTemMaTHYeCKoe MOORNWPOBAHME:

* DUIMYBCKHE RENEHAR, ONDELenAKLmMs
SHPENTMEHOCTE W PECNPENaneHHe TENNORNCHEHKA NpW
CBAPODHHOM HAMPEBE,

+ NPOLBCCE NEpEHOCE METANNA NPW CBAPKE;

# 0BPAICBAHWA W MNAAPOAWHAMHAKA CRADOYHOR BAEHHEI
NP CBAPKE NNARNSHWEM CNNMLIHEIX W NOPACTHRN
MATERHANON,

# EPHMCTANNHIALNN CEAPOUHDR BaHHE, XAMASECKOM
COCTABA I0Mb NPONNaBnatna W oGpalopamwa

* TEPMOLSEOPMBLUMOHHLN NPOUSCCOB NPW CBADXE
ASBNEHMEM C yeTom Banclunx aecopmalmi;

* TRAHCNOPTAS BOAGROANA B CRADHR COBQMHAaNWAL

# OLEHE PHCKE 0OPAI0BAHIA XONOGHLIX (BOAOPOAHEN]
TPELLAH,

# OETATOMHBIX HANPAKEHNR ¥ AShoDMALWA NEw
MHOMONPOXNOAHON CRARKE C YIETOM HIMEHEHWA
MMNPOCTRYKTYDE METAMNA,

+ NElPANALMK CEBORCTE MATEDWANE CEBAPHLIX COSIMHEHWR
N0 BOAASACTENEM BEICONMY TEMMEDATYD, XHMUHECKH
BrpeccHBHBIX GO W ANEpHOTD oy eHns;

KMMASECHDE HEOOMOPOaHOICTW,
# EMHETHEA MAKPOCTRYRTYRHED KIMEHEHWA NPW 0OHO- W # NPOLSCCA WASHTHAMKALMA AS(EXTOR B CBAPHLIX
ASIBORRGXOHON CaRpRe: EOBAMHEHUAX NEW HEPAIEYLLAKLLMY METEAAX WEMETAHWA.

+ IBBMCHMOCTH XUMWYBCEWA COCTAB — MWNKPOCTRYRTYPE
— MEXBHWYECKWE CBOACTES,

* KMHETHIA A8OopMaLMOHHEIX NPOUSCCOE B
TEMNEDATYDHLY MHTEpEaNnax 06pailcBaHUA MOPAYMX
TRELLMH W YCNOBWHA WX NPEAYNPEsIaHWR]

HMHBOPMALMOHHEIE TEXHONOIMM B CEApKE,
HANNARKE W HEHECEHWA NORPLITHEA,

+ PaSoume AIbIKN KOHEBPEHLIN — YEEAUHCKMA, PYCCRMRA, aNrnWACKAR,

+ [lNA yuaCTHR B KOHGHEPEHLMN HEOGXOOMMO JAN0NHNTE PEFMCTRALNOHHYH KAPTOUKY W HANPaEWTe B¢ B OprrcsmwTeT go 15
smapta 2012 r K mavany kowbepesie SyayT nagash TEINcHM QoKNanos

+ Tpebopanua K CBOpMNEHWID Tedwcon, TexcT cnoagyeT Habwpate ka ogHoM W3 pabouwns Aasikon B pegactope WORD (kerno
12, vepea 1.5 wwrapeana). Ofwom Teawcon — 1 cTpanwla.

OcHOBHBLIG OaTkI
Mogaya 30RB0K HA YUBCTHE M Telwcon goxnafos Ao 15.03.2012 r PAccoinia BTopors wHchopMaLsoHHOTD cOoBLEHWA 00
30,03.2012 r Pacceinka NPWIMALIEHHA Ha KOHBEDEHUWo W NogTBepaeHse yuacTas qo 20.04. 2012 r Onnata opranuIauuon-
HEMG BIHGCA MPCMIBOAHTCA HA OCHOBAHMW CUBTOR DPIKOMATETE MK HENOCDAACTISHHD BO DEMA NPOBEAEHRA KOHERPEHLIMM,
OpreomuTer
Yipawda, 03680, r. Kwes, yn. Bowewxko, 11
WucTuTyT anexTpoceapios wa. E.O. Natowa HAH Ypakusl
Ten /hanc: (38044) 200-82-T4
E-mail; joumnal@paton kiev.ua, romanovai@paton Kiev.ua
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