Tunbl AaTYMKOB ONA CMCTEM MOHUTOPUMHIA MHXEHEPHbIX KOHCprKLI‘l/Il\/’I

CoBpeMeHHbIE HHXEHEPHbIE KOHCTPYKLUH TTOIBEPKEHBI BO3JICHCTBUIO MHOKECTBA (PaKTOPOB:
Harpy3oK, MOroHbIX YCIIOBUM, BUOpaluii, KOppO3UU U U3HOCA. MOHUTOPUHT UX COCTOSIHUS
MMeeT KPUTHUYECKOE 3HAYECHUE JJIs1 O€30M1aCHOCTH, 0JITOBEYHOCTH U SKOHOMUYECKOHN

3P PEKTUBHOCTH IKCIUTyaTalluy. JJaTYMKU IPH 5TOM UTPArOT BXXHYIO POJIb B CHCTEMAX JUIS
MoHuTOpUHTa. OHU 00ECIIEUNBAIOT HETIPEPHIBHBII COOP JTAHHBIX O COCTOSIHUU KOHCTPYKIIHH,
II03BOJISAS BBISBJISITH M3MEHEHHUSI HA PAHHUX CTA/IUAX U IPUHUMATh CBOEBPEMEHHBIE MEPBI.

Tunbl AATYNKOB A8 MOHUTOPUHTA

[aTtunkm gedopmaumm

Jlatuuky neopmaiiny u3MepsitoT U3MEHEHHUsT (OPMBI UIIH pa3Mepa KOHCTPYKLIUHU O]
BO3JIelicTBUEM HAarpy3ku. OCHOBHOE MPUMEHEHHE — KOHTPOJIb HANIPSKEHUH U Aepopmariuii B
MOCTaX, KapKacax 3JJaHHi U MPOMBIIIJIEHHBIX 00bekTaX. OHM MO3BOJISIOT OLIEHUBATH
JOJITOBEYHOCTh KOHCTPYKIMI U MPEAOTBPAIIATh aBAPUNHBIE CUTYalUH.

[aTynkm Bnbpaumm

BI/I6paI_[I/IOHHI)Ie JaTYUKH OTCIICKHBAIOT KOJIeOaHus KOHCTPYKIIHH. Ananms JaHHBIX IMO3BOJISACT:

® BBISBIATH YCTAIOCTHBIC TIOBPEKICHUS;
® HaXOIUTh ACPEKTHI OTIOPHBIX AIIEMEHTOB;
® OIICHWBAThH JUHAMUYECKOE TIOBEJACHNE KOHCTPYKIIMH TI0]T HArPy3KOM.

OHH 0COOEHHO Ba)KHEI JJIs1 MOCTOB, OalleH u IIPOMBIIIJICHHBIX MAIlINH.

,ﬂ,aT“IVIKVI TemMnepaTtypbl N BNaXXKHOCTU

TeMnepaTypa H BJIQ)KHOCTH OKa3bIBaIOT IIPAMOE BJIMAHHUEC HA MaT€pUal U IIPOYHOCTH
KOHCprKI.[Hﬁ. JlaTyuky TeMnepaTyphl (TCDMOKOCH) IO3BOJIAIOT YUUTBIBATH KIIMMATHYCCKUEC
BO3I[GI\/'ICTBI/IH, IIPOrHO3UPOBATH PUCK KOPPO3HH, PACIHUPCHHUA UK YCAAKU MAaTEPHUAJIOB U
KOPPEKTHUPOBATH OKCILTyaTallHOHHBIC HOpMBI.,ﬂ,aTL‘II/II-(I/I AaBsieHnA

Ot AATYUKHU HUCIIOJIB3YHOTCA AJII MOHUTOPHUHTA:

® Harpy3oK Ha 3JIEMEHTbI KOHCTPYKIUH;
e JaBJeHHs B TPYyOONPOBOIaX U Pe3epByapax;
®  COCTOSIHMSI TH/IPABIMYECKUX CHCTEM.

OHH moMOrarT ONPCACINUTD NMPCACIILHBIC PCKUMBI SKCIUTyaTallul U IPECAOTBPATUTL aBaApHH.

JaTunKkn nepemelLeHma

HpI/IMepLI HCIOJIb30BaHNS JATYUKOB IIEPEMCIICHUS

e JIMHCHHEIC MNOTCHIIUOMETPHUYCCKUC NATYUKU U TCH30AATYNKU (pI/IKCI/Ip}/IOT PaCTAKCHUEC NN
CKaTUuC MaTcpuajioB, Hpeo6pa3y;1 MEXaHNYCCKOC U3MCHCHUC B BHCKTpI/I‘-ICCKI/Iﬁ CHUTI'HAJI,;

¢ JIa3CPHBIC U ONITHUYCCKUC NATYUKU IICPCMCIUICHUSA 00ecreynBaOT BLICOKOTOYHOE HU3MCPCHUC
CMEIlEHUH Ha MOBCPXHOCTU KOHCTPYKLII/Iﬁ 0e3 (1)I/I3I/I‘-IGCKOFO KOHTAaKTa,
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® MHKIMHOMETPBI U TUPOCKOIINYECKUE JATYMKU U3MEPSIOT HAKIIOHBI ¥ BPALEHUS 2JIEMEHTOB
KOHCTPYKLUU;

® KOMIUIEKCHBIE CHCTEMbl MOHUTOPHHTA OOBEAUHSIOT JaHHBIE C HECKOJIBKUX JAaTYMKOB, YTO
MO3BOJISIET CTPOUTD IpadKH AeopMalnii ¥ CMEIIEHU BO BPEMEHH, BBISBIIATH TPEH]IBI U
MIPOrHO3UPOBATh MOTEHIHUAIbHBIE TPOOIEMBI.

Kputepumn Bbibopa AaTYNKOB

[TpaBUIBHBII BEIOOP JATYMKOB — KITFOUEBOH (PAKTOP A3PPEKTUBHOCTH CUCTEMBI MOHUTOPUHTA
WH)KEHEPHBIX KOHCTpYKIHA. OCHOBHBIC KPUTEPHUHU BHIOOPA BKIIIOYAIOT:

To4yHOCTb U 4yBCTBUTE/IbHOCTb

To4HOCTP JaT4MKa ONPENEISIET, HACKOJIBKO H3MEPEHUS COOTBETCTBYIOT PEAJIbHBIM U3MEHEHUSM
COCTOSIHUSI KOHCTPYKIMH. YyBCTBUTEIBHOCTh MOKA3bIBAET CIOCOOHOCTh YCTPONCTBA
(uKcHpoBaTh MUHUMAJIbHbIE U3MEHEHUS TapaMeTpPOB.

Heobxomumo orieHMBaTh 1Mana3oH 0XKUAaeMbIX HArpy30K U JedopMalui, a 3aTeM 1o 101path
JaTYUKU C TOYHOCTHIO U YYBCTBUTEIBHOCTBIO, JOCTATOYHOM ISl BBISIBICHUS KPUTUYECKUX
n3MeHeHni. HenpaBuibHbIH BEIOOD [0 3TOMY KPUTEPHUIO IPUBOAUT K JIOKHBIM CUTHAJIAM WU,
Hao00pOT, K MPOIYCKY peaIbHBIX MPOOIIEM.

[dnana3oH namepeHmi

DTOT KpUTEPHUI BaXHO YUUTHIBATh MIPH BHIOOPE:

®  €CJM JIaTYMK pacCUMTaH Ha MEHbBIINHN AMAINa30H, YeM peajbHble HArpy3KH, MOKa3aHus OyayT
HCKaXXE€HbI WJIM YCTPOMCTBO BBIMJIET U3 CTPOS;
®  €CJIM Mana3oH CIUIIKOM BEJIMK, YyBCTBUTEIHHOCTh K MaJIbIM H3MEHEHUSIM CHUKAETCSl.

NnxeHepsl pacCUUTHIBAIOT IperiojaraeMble Harpy3Kku, aedopmaruu, BUOpauuu u
TeMIIepaTypHbIe KoJIeOaH!sI KOHCTPYKLIUHU, U TOJOUPAIOT JaTYUKH, AUANIAa30H KOTOPBIX
MTOKPBIBAET BCE 3TU MOKA3aTENH € 3a11acoM 0e30MaCHOCTH.

YCTOMYMBOCTb K BHELLIHUM BO34EMCTBUAM

JlaTuuky JOJHKHBI COXPAaHATH pabOTOCIIOCOOHOCTH B YCIOBHSIX BO3JICHCTBUS BJIard, MbLIH,
MepernagoB TEMIIepaTyphl, arpeCCUBHON CPE/Ibl UM YIbTPAPHOIETOBOTO U3TyICHHUS.
O6pamaiite BHUMaHue Ha [P-kiacc 3amuThl, TeMIepaTypHbIil 1Mana3oH paboThl, yCTOHYUBOCTh
K BUOpanusam u Kopposuu. HeBHUMaHKE K STOMY KPUTEPHUIO IPUBOIUT K OBICTPOMY BBIXOY
JTATYUKOB U3 CTPOS U MOTEPE JaHHBIX.

COBMECTMMOCTb C cUcTEMamMm cbopa AaHHbIX

YroObl cucTeMa MOHUTOPHHIa paboTana 3pPEeKTUBHO, TaTYUKU JOJKHBI OBITh MTOJTHOCTBIO
COBMECTHMBI C CYIIECTBYIOIIEH HHPpacTpyKTypoil coopa n 00paboTKH TaHHBIX. ITO BKIHOYAET
anmapaTHoO€ MOJKIYEHHUE, TPOTOKOJIBI Iepelaun U MporpaMMHOE obecrieueHue Ui aHaIu3a.

Kaxk oOecreunth HHTCrpaliio € CymEeCTBYOIUMHA CUCTCMaMU:



1. JlaTuMku 1OJDKHBI OAJEPKUBATH PACIIPOCTPAHEHHBIE IPOTOKOJIBI CBSA3U — HAIIPUMED,
Modbus, CAN, RS-485, 4-20 MA wiu 1iudpoBbie nHTEpDEHCH. ITO YIPOIIaeT
MOJIKITIOYEHHUE K CYILIECTBYIOIINM KOHTpoJuiepam u cucteMam SCADA.

2. Tlepen ycraHoBKO# HE0OX0AUMO YOEAUTHCS, YTO HOBBIE JATYMKU MOTYT ME€pEaBaTh JaHHBIC
B ucnosbzyemoe [10 g MoHuTOpHHra, BUzyanu3auuu u aHanutuku. [lognepxka APl nnun
crangapTHbIX (popmaToB AaHHBEIX (CSV, JSON, OPC UA) 3Ha4uTENBHO YIPOIIAET
UHTETpaluIo.

3. Ilpu HE0OXOAUMOCTH MOXKHO IPUMEHATH KOHBEPTEPHI IPOTOKOJIOB MJIH LUIIO3bI, KOTOPHIE
peoOpa3yroT JaHHBIE C TATYMKOB B ()OPMAT, COBMECTHMBIN C CYIIECTBYIOIICH CHCTEMOA.
DTO0 0COOCHHO aKTyaJIbHO MIPU MOJIEPHUBAIINH CTAPhIX 0OBEKTOB.

4. WnTerpauuio A0JKHBI IPOBOJAUTH CIIEUAIHNCTHI, KOTOPhIE TOHUMAOT 0COOEHHOCTH
00bEKTa, CYIIECTBYIOIIUX CUCTEM M TpeOOBaHUI K 00pabOTKE JaHHBIX.

5. TecrupoBanue u xanubposka. [locie moaxIIOUEeHUS BaXKHO IPOBECTH TECTOBYIO
9KCIUTYaTaIMI0 JATYMKOB, YOS IUBIINCH, YTO IaHHBIE KOPPEKTHO MEPEAAIOTCSI, COXPAHSIFOTCS
1 oToOpaxaroTcs B cucteMe. JItoOble pacxokIeHUs] YCTPaHAIOTCs 10 Hayalla MOJIHOLIEHHOTO
MOHUTOPHHTA.

TexHonormyeckme ocobeHHocTH AaT4MKOB

JlaTuuku OBIBAIOT IBYX THIIOB: aHAJIOTOBBIE U IIH(poBkIe. [lepBrie nemieBie, HO MOTYT ObITh
YyBCTBUTENbHBI K IyMy. L{ludpoBrie 006ecriednBaroT BEICOKYIO TOYHOCTD U yA0OCTBO
MHTErparum.

Taxoke CylecTByOT aBTOHOMHBIE qaTd9iKi. OHU TPeOyIOT MUHUMAIBHOTO TIOTPEOICHHSI
SHEPTHH IS JOJTON paboThl 0e3 3aMeHbl OaTtapei. ITo o0ecreynBaeT JOJTOBPEMEHHYIO
AKCIUTyaTaIlio, CHUKCHHE PAaCX0/I0B, HA/ICXKHOCTh U HETIPEPBIBHOCTD JJAHHBIX, THOKOCTh
pa3MeIeHusl.

JlaTuukyu MOTYT MCIIOJIB30BaTh MPOBOIHBIE WM OeCTpOBOAHBIE KaHabI niepenaun. [lepBoie
o0ecreunBarOT CTa0MIbHYIO U 3aIIHUILEHHYIO CBSI3b, OJIXOIAT 1151 0OBEKTOB C OCTOSTHHBIM
JOCTYIIOM K UH(PACTPYKType U BBICOKOM TpeOOBATENIbHOCTHIO K HAIEKHOCTU JaHHBIX. BTOpHIE
yIOOHBI AJIs1 TPYAHOJOCTYITHBIX WK YAAJECHHBIX 00BEKTOB, IIe MPOKIIaaKa Kabenei
3arpyaHeHa. OHaKO OHU TPeOYIOT 3alUThI OT MOMEX, PAJN0YACTOTHBIX COOEB U 00ECIEUNBAIOT
KOHTPOJIb 3apsijia 6atapeil aBTOHOMHBIX JaTYHUKOB.

le/ll\/\epbl npumeHeHnAa 4aT4nKoB B MOHUTOPKHTE

Hama komnanus «KCM» ycrieniHo peanusyer IpoeKThl 0 MOHUTOPHHTY MH)KEHEPHBIX
KOHCTPYKILUH C HCHOJIb30BaHUEM coOcTBeHHOTro obopynoBanus 1SSO.

JU1 KpyITHOTO aBTOMOOMIJIBHOTO MOCTa ObLIIM YCTAHOBJICHBI JATYUKU JeopManiui, BUOpaluu U
nepemenienus ISSO. OHu pUKCHPOBATM MUKPOTIEPErHOBI ITPOJIeTa U JUHAMUYECKHUE Harpy3Ku

OT ABUXXCHUA TPAHCIIOPTA.

Wx mpruMeHeHHe MoKa3auo BHICOKYIO 3((EeKTUBHOCT B 00ecrieueHU 0€301MacHOCTH U
Ha/Ie’KHOCTH WH)XEHEPHBIX KOHCTPYKIIHIA:

¢ CBOCBPCMCHHO BBISBJIATH I[e(l)OpMaLII/II/I " OTKJIOHCHHA, IPCAOTBpallas aBapI/II\/'IHBIC CUTyaluu;
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® ONTUMHU3UPOBATH TEXHUUECKOE 0OCITYKUBAHHE, CHUXKAsS 3aTPAThl HA PEMOHT U
JKCILUIyaTaluIo;

® [OBBINIATH JOJITOBEYHOCTh KOHCTPYKIIHUMA, 0OecrieunBasi MX HAICKHYIO pabOTy B TEUCHUE
JUIUTEIBHOIO BPEMEHH.

OpHMM U3 KIIIOUEBBIX MTpeuMyIecTB coTpynHudecTBa ¢ «KCM»y sBisieTcs peansanusi IpoeKTOB
000 CIIOKHOCTH «IOJ KIIF0W». JTO 03HAYAET, YTO 3aKa34MK HOIy4aeT TOTOBOE PEIICHHE — OT
HMHXEHEPHOro 00ciieloBaHNs 00bEKTa U BbIOOpa ONTUMAJIbHBIX JATYUKOB JI0 BHEIPEHUS
CUCTEMBI MOHUTOPHUHTIA U MOCIEAYIOLIErO CONIPOBOKIACHUS.

Mpobnembl 1 BbI30BbI MPK BbIbOPe AaTYMKOB

OI[I/IH M3 INIaBHBIX BBI3OBOB IMPH NPOCKTUPOBAHUN CUCTEM MOHUTOPUHId MHKCHCPHBIX

KOHCTPYKIIMI — KOPPEKTHBIM BBIOOP THIIAa U XapaKTEPUCTUK JaTunKoB. Ha mpakTuke yacto
BCTPEYAOTCS OMIMOKHU:

® ICIOJIb30BAHUE CIIMILIKOM YyBCTBUTEJIbHBIX JAaTYUKOB TaM, TJie 3TOr0 He Tpedyercs;

e BBIOOp 00OPYIOBAHUS C HEMOAXO MMM TMAaNa30HOM U3MEPEHHII;

e UrHOpHpoBaHHE (PAKTOPOB OKPYKAIOMICH Cpe/Ibl (BIaKHOCTH, BUOPAIIHIA, TEpEnagoB
TEMIEPATYP).

Takue pemeHust MPUBOAAT K UCKAKEHUIO TAaHHBIX I MIPEKIEBPEMEHHOMY BBIXOY JaTYHKOB
u3 cTposi. HempaBumibHBIN mo100p 000pyA0BaHUS HATIPAMYIO CHUKAET A((HEKTHBHOCTH
MOHHTOpHUHTA. B nydmmem ciydae cucreMa (GUKCHPYET JIMIIb YacTh TapaMeTPOB, a B XYy/AIIEM —
JAHHBIC CTAHOBSTCS HEAOCTOBEPHBIMH U HE TIO3BOJISIFOT BBISIBUTh KPUTHUECKUE U3MEHEHHSI
KOHCTPYKIIMHU. DTO YpPEBATO HE TOJIBKO MOTEPEH MHBECTHUIIHIA, HO M PHCKaMH Il 0€30T1aCHOCTH
oObeKTa.

H30exaTh HOI[O6HI>IX HpO6JI€M MOXXHO TOJIBKO ITPU KOMITIJICKCHOM MHXXCHCPHOM IIOAXO0AC:
npeaABapUuTCIbHOM O6CJ'ICI[OB8,HI/II/I COOPYKEHUA, I'PaMOTHOM BBI60pC TOYCK YCTAaHOBKH U
HCIIOJIb30BaHNHM HAJICKHOI'O 060py,Z[OBaHI/I$I, AJAIITUPOBAHHOTO K YCJIOBHAM JKCILTyaTalluK.

Hatymkm ISSO

Hama komnanus «kKCM» pa3paborana coocTBeHHYI0 Mapky aaTtunkoB ISSO, obecnieunBaronyro
BBICOKYIO TOUHOCTb, HaJIS)KHOCTh M1 COBMECTUMOCTb C COBPEMEHHBIMHU CUCTEMaMU MOHUTOPUHTA.
Wx npenmyiiecTpa:

e TOYHasg U CTaOMJIbHAS pa60Ta B PA3JIMYHBIX KIUMATUYCCKUX YCIIOBUAX,
¢ BbICOKAA YYBCTBUTCIIBHOCTD K HAIrpy3KaM U ,ZLC(I)OpMaI_[I/IHM;

¢ [I0JIHAA UHTCrpanus ¢ CUCTCMaMU c60pa JaHHBIX;

¢ BO3MOXHOCTH pCaIn3alliu IMIPOCKTOB 1000 CII0KHOCTH «I10 4 KITFO9Y).

Enaronapﬂ 9TOMY HAaHHBIC PCIICHUS IO3BOJIAIOT HAIIUM KIIMCHTAM MOJY4aTh JOCTOBCPHBIC
AaHHBIC U pCAJIM30BbIBATL KOMIIJICKCHBIC CUCTCMbI MOHUTOPUHTI'A 0e3 pUcCKa OIINO0K
CaMOCTOSATEIbHOM YCTaHOBKH.
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Moasenem UTOrn

Bb160p AaTYMKOB U1 CHCTEM MOHUTOPHUHTA MHKEHEPHBIX KOHCTPYKIIMNA — 3TO CIIOKHAS
WH)KEHEpHast 3a/1a4a, KOTopasi TpeOyeT ydeTa MHOXKECTBa (PaKTOpPOB: THIIA COOPYKEHUS,
IIPUMEHSEMBIX MAaTEPUAIIOB, IIPEAIIOIATAEMBIX HAIPY30K, KIMMATHYECKUX YCIOBUM U LieJIen
KOHTPOJISl. Y HUBEPCAIBHBIX PEIICHUH HE CYIIECTBYET — KaXKJbli MPOEKT YHUKAJICH U TpeOyeT
TOYHOTO TI0JI00pa 000PYyI0BaHMUS.

Kirou k Haie:)kHOM CUCTEME MOHUTOPUHIA — 3TO KOMIUIEKCHBIM MOX0, BKIFOUAOLIUIA
MIPOCKTHPOBAHKE, TPABWILHBINA MOA00pP U MHTETPALUIO 000PYIOBAHHUS, €0 HACTPOUKY 1
MOCJIeAYIoNIee CONMPOBOXKACHUE. IMEHHO MOATOMY Ba)KHO JOBEPATH TaKUE 3aa4H
npodeccuoHaiam, KOTOpbie 00JIaJal0T ONIBITOM peaIu3aIliy MTPOESKTOB JIFOOOH CI0KHOCTU U
MPUMEHSIOT Ha/IeXKHbIE PELIEHHs], TaKue Kak naTuuku cepuu [SSO.
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