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WzobpeTrenne oTHOCHTCS K 00JacCTH KOMIBIOTEPHBIX TEXHOJIOTHH, B YaCTHOCTH K CHOCOOY M CHCTEME
ABTOMATU3UPOBAHHOT'O OMMPCACIICHUSA HOBpe)KZleHI/Iﬁ KOHBeﬁepHOﬁ JICHTBI C IMIOMOIIBKO aHAJIM3a JAaHHBIX
CKOPOCTH ABMKEHHS KOHBEHEPHOH JEHTBL. TEXHHMYECKUM PE3YIbTaTOM SIBIISETCS MOBBIIIEHUE TOYHOCTU
BBISIBIICHHUS MOBPEXJECHHUS KOHBEHEpPHON JIEHTHI C MOMOIIBI0 aHAJIHM3a JAHHBIX CKOPOCTH JABHMXKECHUS
KOHBEWEpHOH JICHTHI. B IpenouTHTEIbHOM BapHaHTe OCYLIECTBICHHSI H300pPETEHNUS MPEAJIOKEH CIIOCO0
ABTOMATU3UPOBAHHOTO OIPENENECHUS] IPOJOIBHOTO IOpe3a KOHBEHEPHOM JIEHTBI, BBIIOIHAEMBIA C
MIOMOIIBIO0 BBIYHUCIIUTENBHOTO YCTPOWCTBA, MOAKIIOUEHHOTO MO MEHBIIEH Mepe K OJHOMY YCTpPOMCTBY
U3MEPEHHs CKOPOCTHU JABHKCHHS KOHBEHEpHOM! JIEHTHI, U COACPIKAIIMI ITalbl, HA KOTOPBIX: a) MOIYy4aroT
JIaHHBIE U3MEPEHUSI CKOPOCTU JBUKEHUSI KOHBEHEPHOI JIEHTHI 110 MEHBLIEH MEpe C OJHOIO yCTPOICTBa
M3MEPEHNS CKOPOCTH; b) BEITIOIHSIOT C IIOMOIIBIO BBIYHUCIUTEIEHOTO YCTPOHCTBAa 00pab0OTKy M3MEPEHHH,
MOJIYYCHHBIX Ha J3Tarlec a), B XOHO€ KOTOpOﬁ BBITIOJIHAIOT UX CPABHCHHUE T10 MEHBIIEH MEpE C OJHHUM
STaJIOHHBIM 3HaYEHHUEM CKOPOCTH KOHBEHEPHOMW JIEHTHI W/MIIM IO MEHBIIEH Mepe C OJHUM STaJOHHBIM
MaTTEPHOM CKOPOCTU JBMKEHHSI KOHBEHEPHOH JIEHTHI, CBUACTENBCTBYIOIIUM O HAJTUYUU MPOAOIBHOTO
nope3a KOHBEHEpHOW JIEHTHI; C) ONPENENAT HalIWdYHMe MPOJOJILHOIO IOpe3a KOHBEHEPHOH JIEHTHI
B CiIydae, €CIIM Ha 3Tarne b) BhIABIAETCA MafeHHE M3MEPEHHOTO 3HAYEHHS CKOPOCTH KOHBEHEPHOM
JICHTH! HUDKE TIO MEHbBIIEH Mepe OJHOTO 3TAJIOHHOTO 3HA4YCHUsS] CKOPOCTH KOHBEHEPHOH JIEHTHI W/HIIH
COOTBETCTBUE II0 MEHBILIEH MEpe OAHOMY 3TAJIOHHOMY IIaTTEPHY CKOPOCTH JBUXKCHMSI KOHBEHEPHOMU
JICHTBI, CBUCTEIBCTBYIOLIEMY O HAIWYHHU IIPOJOJIBHOTO IOpe3a KOHBeliepHO JieHThl; d) GUKCHpYIOT B
MaMSATH BEIYUCIUTEIBHOTO YCTPONCTBA JaHHBIE O BBIABICHHOM IPOJOIBHOM NOPE3€ KOHBEHEPHOH JICHTEI
W/WIIK TIEpEeIaloT UX HA BHEIIIHEE YCTPOMCTRO.
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MIIK: B65G 43/00; GO6F 17/00

CIIOCOB U CUCTEMA ABTOMATH3UPOBAHHOI'O OIPEJAEJTEHUS
HNOBPEXIEHU KOHBEHEPHOH JJEHTBI HA OCHOBAHUHU AHAJIN3A
CKOPOCTH JABUKEHUSI KOHBEVMEPHOM JIEHTHI

OBJIACTDb TEXHUKHN

[0001] Hacrositmee TexHUYEeCKOE pEIIeHHe OTHOCUTCS K O00JacTH KOMIIBIOTEPHBIX
TEXHOJIOTUH, B YACTHOCTHU, K CIMOCOOy W CHCTEME aBTOMATH3HUPOBAHHOTO OIpeneIeHHUS
MOBPEKJICHUN KOHBEHEPHOH JIEHTHI C MOMOIIBID aHAMW3a AAHHBIX CKOPOCTH JIBUKECHHS

KOHBEHEPHOM JICHTBHI.

YPOBEHDb TEXHUKH

[0002] Bo MHOrux oTpacisx mpOMBIIJIEHHOCTH, HAIPUMEP, TAKHX KaK TOPHOAOOBIBAIOIIAS,
nepepadaTbIBarOIas, >HEPreTHUECKAs, XUMHUUECKass, B cdepe NepeBajKd TIpy30B U Jp.
HCIIOJIb3Y€TCs] KOHBEHEPHBIN TPAHCIIOPT Uil TPAHCIIOPTUPOBKY ChIMy4uX rpy30B. Chlnmyuuil rpys,
Oynb TO OTBajbHAs MOPOAA, PYAA, Yrojib, KOKC, IIMXTA, KOHLEHTPAT, arjoMepar, OKaTbIIL,
XUMHMYECKHE BEIECTBA WIH HMHOE TPAHCHOPTHUPYETCS HEMOCPEACTBEHHO HAa KOHBEHEPHOHN
(TpaHCHOPTEPHOI) JIEHTe OT MECTa 3arpy3KH, KaKk IPaBUJIO B palloHE XBOCTOBOro OapabaHa, 1o
MecTa pa3rpy3Kd, Kak MpaBWJIO B palioHe TonoBHOro/mpuBogHoro Oapabana. B xome
SKCIUTyaTallud KOHBeHepa MOTyT BOSHUKATh aBapPUIHBIE CUTYALIUH, CBSI3aHHBIE C TOBPEXKACHUEM
KOHBEHEPHOH JICHTHI U, B TOM YHCIIE, ¢ HanboJIee TSKENbIM OBPEKACHNUEM - TPOIOBHBIN MTOPHIB
(TIope3) JeHThI, KOTOPBII BeNeT K YAaCTHYHON MIJIM TIOJTHOH MOTEpe JICHTHI U He3aIIaHUPOBAHHBIM
MIPOCTOSIM KOHBEHEPHOrO TPAHCIIOPTA B CBSI3U C PEMOHTOM MJIA 3aMEHOU KOHBEHEPHON JICHTHI.
[0003] [IponospHbBIE MOPHIBEI KOHBEHEPHOH JIEHTBI MOTYT OBITh BBI3BAHBI PSIIOM MPHYUH:

— IlomaganueM B  TPaHCHOPTUPYEMBIM MaTepual HHOPOAHBIX  PYI03aCOPSIFOLINX
MaTepUasoB, HApUMep 3y0 SKCKaBaToOpa, JIOM, apMaTypa, CTAJIbHOW JHUCT U T.A. Takue
NPEAMEThI B MECTE 3arpy3KH MOTYT MPOOUTh KOHBEHEPHYIO JIEHTY, 3aKJIMHHUTb U CTaTh
MIPUYMHON €€ MPOJOIBHOIO MOPHIBA,

— Tspkenble, KpynHbIE U OCTPOKOHEYHBIE KYCKH PYIbl, KOTOPBIE TAKXKE€ MOTYT MPOOHTH
JICHTY, 3aKJIUHUTb U MIPOJOJIBHO €€ MOPBAaTh;

— OcTpbl€ 3J€MEHTBI, BBILIEAIINX U3 CTPOSI POJIHUKOB, OYHCTUTENbHBIX CKPEOKOB, CTaBa WIIN

UHBIX YacTel KOHBeWepa, MOryT MPOOUTh U MPOIOIBHO NOPE3aTh JICHTY.



[0004] Uem ObicTpee OymeT OCYLISCTBJICHA JIOKadu3alus W OOHAPy)KEHUE aBapUHHON
CUTyalluu Ha KOHBEHepe AJI €r0 OCTAHOBKH, TEM MEHbIIIEEe KOJIMYECTBO TPAHCIIOPTEPHOH JIEHTHI
OyeT OTEePSIHO B Pe3yJIbTaTe €€ MOBPEKICHHSL.

[0005] Haubonbiiee pacrpocTpaHeHHE Oy YHIN CUCTEMBbI 3aLUThl KOHBEHEPHOM JIEHTHI OT
NPONOJILHOTO TIOPBIBA, KOTOpble paboTal0oT HAa NPUHLMIE TOBPEXKICHHUS 3JIEMEHTOB,
BBYJIKAHU3MPOBAHHBIX B JICHTY (MHIYKTHBHBIE TETJIH, BCTABKM, aHTEHHBI U T.1I.). [lpumepom
takoro pemrenus siisercs cucreMa CONTI RipProtect mponssonumast kommanueit Continental ®

(https://www.continental-industry. com/en/solutions/conveyor-belt-systems/conveyor-

services/belt-monitoring/products/conti-protect/conti-ripprotect). WUHaykTHUBHBIE NETIH

BBYJIKAHU3HPYIOTCS B JICHTY C OINPEEIEHHBIM IIAroM Mo yCMOTPEHHIO 3aKa3unka (00prdHO 50-
150 mor.M.), Tak YTO MPH NOBPEKACHUN KaKOH-INOO M3 WHAYKTUBHBIX NIETEIb MTPH TOPHIBE JICHTHI
KOHBeMep OCTAHABJIMBAETCS, B 5TOM CIy4ae KOJINYECTBO MOBPEXKACHHON JIEHThI OrPaHUYNBAETCS
11aroM yCTaHOBKM MHJy KTUBHBIX NIETENIb B KOHBEHEPHOMH JICHTE.

[0006] HenocraTku Takoro posaa pelmeHus 3aKI04at0TCs B TOM, YTO TAKUE CUCTEMBI HE MOTYT
OBITh HWCHOJNB30BAHBI U JIFOOBIX JIGHT, NOCKOJIbKY HEOOXOauMa JIGHTa CO HHIYKTHBHBIMU
NEeTJISIMU, IPU 5TOM UHAYKTUBHBIE METJIN YACTO BBIXOAAT U3 CTPOsl, JaBast JIOKHbIE CUTHAJIBIL.
[0007] HsBecTHBI Jla3epHbIE CHUCTEMBI, HaIpumep, CONTI SurfaceProtect

(https://www.continental-industry. com/en/solutions/conveyor-belt-systems/conveyor-

services/belt-monitoring/products/conti-protect/conti-surfaceprotect), = KOTOpble  HCHOJB3YIOT

Jla3epHOe CKAHHPOBAaHME MOBEPXHOCTH JIEHThl HA NMPEAMET HaJlIU4Hs €€ MOBPEeXAEeHUN U, B TOM
qyclie, IPOAOIbHOIO MOPHIBA JIEHTHL

[0008] OCHOBHBIE HENOCTAaTKM TAaKHUX CHCTEM 3aKJIIOYAaIOTCS B TOM, 4YTO OHH OY€Hb
YyBCTBUTENIbHbI K YCJIOBUAM OKpY’Karolled cpenpl, MO3ULHUOHUPOBAHUSA U COCTOSHUIO
MIOBEPXHOCTHU JIEHTHI (IIpOoOIeMbl BO3HUKAIOT, KOTAa MOBEPXHOCTD JIEHTHI BJIAKHAS MM UMEET
MECTO HajluNaHue TPAHCIOPTUPYEMOrO0 MaTepuaja, KOTOPBbIH 3alojHseT IOBPEXIEHHbIE
00JIaCTH), YTO MPUBOAMT K OUEHb JKECTKUM TPEOOBAHUSIM yCIOBUH SKCIUTyaTalluU JAHHBIX CUCTEM
1 OONIBIIIOMY KOJINYECTBY JIOXKHBIX CpaOaThIBAaHHH.

[0009] HssecTHbI CUCTEMBI, KOHTPOJIUPYHOLIUE LIAPUHY JIEHTBI

(http://www beltscan.com/products/belt-guard-Sk-fabric-belt-rip-detector.html) 12001

ONpPECaACIIAIOINEC cC HEJIOCTHOCTD 110 nepeaaye BI/I6paLII/II/I MONEPEK JICHTDI

(http://www .beltscan.com/products/belt-guard-10k-rip-detector-for-steel -cord-belts.html).

[IpuaIMn paboTsl CUCTEM, OCHOBAHHBIX HAa KOHTPOJIE LIMPUHBI JICHTHI, COCTOUT B TOM, YTO B
pe3yibTare MNPOAOJBHOTO MOpe3a JIEHTAa MOXKET pPa3OHTHCh WM HAOOOPOT Cy3HUTCS H3-3a
HAIOJI3aHUs MTOPE3aHHBIX YacTel APYr Ha APYra, B Pe3yJbTaTe 4ero MeHseTcs ee mmpuHa. s

ONpPEACIICHUA LMIHUPHUHBI JICHTbl YCTAHABJIWBAKOTCA YJIBTPA3BYKOBLIC HIIM pPadapHbIE OJATUYUKH
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KOHTPOJISI paCTONIOsKeHUs OOpTOB JieHThI. [IpuHIMT paboThl CUCTEM, OCHOBAHHBIX Ha Tepeaaye
BUOpAINH TIOMIEPEK JIEHTBI, COCTOUT B TOM, YTO MPH MPOIOJBHOM IOPE3€ JIEHThI HAPYIIAETCS €€
LIEJIOCTHOCTh U BHOpaLIKsl HE EPEAAeTCsl ONEePEK JICHTBL.

[0010] OCHOBHBIE HEIOCTATKU CUCTEM, KOHTPOJUPYIOLUIUX MIHUPUHY JICHTBI, 3aKJIFOUAIOTCS B
TOM, 4YTO €CJIM B CIy4ae Mope3a He MPOUCXOAUT PACXOXKACHUE WU CY>KEHHE JICHTBI, TO MIOpe3 He
OOHApPYKUBAETCSI, TAK KaK IIMPUHA JICHTbI HE MEHSIETCSI.

[0011] CucremMbl, OCHOBaHHbIE Ha Tmepenade BUOpAlMU TIOMEPEK JICHTBI, OYEHb
YyBCTBUTEJIbHBI K THUNY KapKaca JICHTbl U PE3MHOBOIO KOMIIAYHAa U HE MPUMEHHUMBI ISl BCEX
TUIIOB JIGHT, KpOME€ TOro, MpH TMPOJOJBHOM ToOpe3e curHain MoxkeT 3pdexTuBHO
pacrpoCTpaHsAThcss B 00XOA KOHBEHEPHOW JIGHTBI Yepe3 TPAHCIOPTUPYEMBIH MaTepual, TeMm
CaMbIM, He (PUKCUPYSI TPOJOJBHBIN MOPHIB.

[0012] Cucrembl, OCHOBAHHBIE HA AHAJIN3€ CKOPOCTHU ABMKEHUSI KOHBEIEpa, HAPAaBJICHbI Ha
KOHTPOJIb CKOPOCTH BpAIllCHUs] Bajla JJIEKTPOABUrATENs, NPUBOIAALIETO B ABHXKEHUE JICHTY.
Hannaeiii mMeron omucaH, Hampumep, B marente CIIIA 9,227,793 (ABB Technology AG,
05.01.2016).

[0013] Henocrarkamu Takoro noaxoa sBJseTcs CIOKHOCTb MPOLECCa KOHTPOJIS ABUKEHUS
JIEHTBI, 00YCIIOBIIEHHBIE TEM, YTO TIOKA3aHHUS MOJy4aeMbIe C SJIEKTPOBUTATENS, KaK MTPABHIIO, HE
OTPAXXAKT AEHCTBUTEIBHYIO CKOPOCTb ABMKEHHUS HEMOCPEACTBEHHO JIEHTBI, YTO HE MO3BOJIAECT
TOYHO OTPEAETUTh BO3MOXKHOE BOSHUKHOBEHHE TIOPHIBA, & TAK)KE HEOOXOAMMOCTh Y CTaHOBJICHHS
M€CTa Ha JICHTE AJIs1 aHAJIN3a JAHHBIX CKOPOCTH, HAITPUMED, CTBIKOBBIX COSIMHEHUMN, YTO CHUKAET
YHUBEPCAbHOCTb MOy YeHHSI TAHHBIX M UX OMEPAaTUBHON 00pabOoTKH.

[0014] Jnsg mpeomosieHUs BBIIEYKAa3aHHBIX HEIOCTATKOB MpPEeJaraeTcs MCHOJb30BaTh
MOKa3aHUsI CKOPOCTH JBUKEHHS] HEMOCPEACTBEHHO JICHThI KOHBEHEpa, CHUMAEMBbIE C MTOMOLIBIO
JaTYNKa M3MEPEHHsT CKOPOCTH, TOKa3aHUS C KOTOpOro oOpabaThIBalOTCS B MOCIEAYIOLIEM
BBIUHUCIIUTENIbHBIM YCTPOWCTBOM JJIs1 BBISIBJIEHHS] aHOMAJIbHBIX 3HAYEHHH, CBUIETEIbCTBYOLIUX O

MOBPECKACHUU JICHTHI.

CYINHOCTDb N30BPETEHUA

[0015] 3asBJICHHOE pEIICHHe HAMPaBJIeHO Ha TNPEONOJICHHE TEeXHUYEeCKOH mpoOsIeMsbl,
3aKJIFOYAIOLIENCS B MOJYUYEHUH ONMEPATUBHOIO MOHUTOPUHIA MOBPEKAECHNUS] KOHBEHEPHO! JICHTHI
C NOMOIIBIO aHAIN3a OKA3aHUN CKOPOCTH ABUKEHUSI KOHBEHEPHON JICHTHI.

[0016] TexHUYeCKUM  pe3yJIbTaTOM  SIBJISIETCA  TOBBILIEHHE TOYHOCTHU  BBISIBICHUS
MOBPEKJICHUS] KOHBEHWEPHOW JIEHTHI C TOMOLIBI0 aHajJdu3a [aHHBIX CKOPOCTH JBUKEHUS

KOHBEHEPHOM JICHTBHI.



[0017] B nmpeamodtuTensHOM BapHWaHTE OCYINECTBJICHHS M300PETEHUS MPENJIOKEH CIoco0
ABTOMATU3UPOBAHHOIO OMPEAENICHUS TPOIOJABHOIO NMOPE3a KOHBEUEPHOW JIEHTBI, BBIMOJHAEMbII
C MOMOLIBIO BBIUHUCIHUTENBHOTO yCTPOMCTBA, MOAKIIOYEHHOrO K MO MEHBIIEH Mepe OJHOMY
YCTPONCTBY M3MEPEHHUSI CKOPOCTU IBI)KEHUS KOHBEHEPHOMW JIEHTBI, U COIAEPIKALIUN STambl, Ha

KOTOPBIX:

a) NOJTYYalOT JaHHBIE W3MEPEHHUs] CKOPOCTH JABIDKEHHS KOHBEHEPHOH JIGHTBI C I10
MEHBIIEH Mepe OJHOIO yCTPOUCTBA U3MEPEHUS CKOPOCTH,

b) BBITOJIHSIOT C MOMOIIBIO BBIYUCIUTEIBPHOIO YCTPOHCTBa 00paboTKy M3MEpEeHHH,
MOJTYYEHHBIX Ha 3Tarle a), B XOAe KOTOPOH BBIMOIHIIOT UX CPABHEHHE C MO MEHBIICH Mepe
OIHHMM 3TaJIOHHBIM 3HAYEHHEM CKOPOCTH KOHBEHEpPHOMW JIGHTHI M/MJIH C 10 MEHBIIEH Mepe
OJHMM  3TaJIOHHBIM  TIATTEPHOM  CKOPOCTH  JIBIDKEHHMsS  KOHBEHEpPHOH  JICHTBI,
CBUICTEJIbCTBYIOLIMM O HAJMYUH NMPOAOJILHOTO TIOpe3a KOHBEHEPHOI JICHTHI,

c) OIIPEAEIISIIOT HAIUYHe IPOAOJIBHOTO ITOpe3a KOHBEHEPHO JICHTHI B CIIydae, €CJIi Ha
sTane b) BBIIBIAETCS MafeHUe U3MEPEHHOTO 3HAYEHUST CKOPOCTH KOHBEHEPHOH JICHThI HIKE
MO0 MEHbIIEH Mepe OFHOTO STAJOHHOTO 3HAYEHHUs] CKOPOCTH KOHBEHEPHOH JICHTHI W/HIIH
COOTBETCTBUE II0 MEHBLIEH Mepe OAHOMY 3TaJIOHHOMY MAaTTePHY CKOPOCTH IBMKEHHS
KOHBEHEPHOM JIEHTBI, CBUACTENLCTBYIOIIEMY O HATMYNH MTPOIOJIBLHOTO ITOpe3a KOHBEHEePHOH
JICHTHI,

d) (UKCHPYIOT B MaMSTH BBIYHCIUTEIBHOTO yCTPOWCTBA NAHHBIE O BBIIBICHHOM

MPONIOJIBHOM TOpPe3€ KOHBEHEPHOH JICHTHI W/MIIN NIEPENA0T X Ha BHEIIHEE YCTPONCTBO.

[0017] B omHOM M3 4YaCTHBIX NMPUMEPOB pPEATU3ALMNU YCTPOMCTBO H3MEPEHUS CKOPOCTH
KOHBEHEPHOH JICHTBI MIPECTABIIACT COOOH KOHTAKTHBIN MIIH OECKOHTAKTHBINA JaTYUK CKOPOCTH.
[0018] B npyrom wacTHOM mpuMepe peanu3alid 3TAJOHHOE 3HAYEHHE MOXKET ObITh
MOCTOSTHHBIM WJIM JUHAMUYECKUM.

[0019] B npyrom 4acTHOM mpuMepe pealn3aluu 3TAJIOHHOE 3HAYEHHUE 3a4aeTCsl UCXOAs U3
M0 MEHBIIEH Mepe OJHOIO M3. HOMHHAJIBHOE 3HAYEHHE CKOPOCTHU JICHTBI, CPEeIHEE 3HaueHUe
CKOPOCTH JIEHTBI, SKCTPEMAaJIbHbIE 3HAYECHUs] CKOPOCTU KOHBEHEPHOW JIEHTBL, WA 3HAYEHHS,
XapakTepU3yIIne BapuadbeIbHOCTh CKOPOCTH KOHBEHEPHOH JICHTBI, Oy Y€HHbIE BO BPEMEHHOM
JUana3oHe, NPeALIeCTBYOIEM MOMEHTY U3MEPEHMUS.

[0020] B npyrom uacTHOM npuMepe peanu3aluu CpeHee 3HaYeHHEe CKOPOCTHU KOHBEHEPHON
JICHTBI 3aJ1a€TC UCXOAs M3 CKOJB3sIEed CpelHEH, MOCTPOEHHOM Ha OCHOBE YCPEIHSIOLINX
¢bynkumii mo N U3MepeHHsIM CKOPOCTH KOHBEHEPHOH JeHThl, rae N > 1.

[0021] B npyrom dacTHOM mpuMepe peanu3alud OKHO, HAa KOTOPOM BBIYUCISETCS

CKOJIb3d1ass CpEAHAA, CMEIECHO Ha3zad OTHOCHUTCIIbHO MOMEHTA UBMECPEHUA TEKYLICTO 3HAYCHUSA
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CKOPOCTH KOHBEHEPHOW JIEHThI HA 3aaHHBIA MPOMEKYTOK BPEMEHH HJIN 3aJaHHOE KOJIMYECTBO
HU3MEPEHHI CKOPOCTH KOHBEHEPHOH JIEHTHI.

[0022] B npyroMm udacTHOM mpuMepe pealu3aluuu MaJeHUe HUXE 3aJaHHOIO 3TAJOHHOIO
3HAYEHHsI TPEICTABISAET COOOW ManeHHe HUXKE 3TAJOHHOIO 3HAYCHHUS WM TAJACHUE HIKE
STAJIOHHOTO 3HAa4YeHUs1 OoJjiee YeM Ha 3aJaHHYI BEIHYMHY, WM Ooyiee 4eM Ha 3aaHHYIO
MPOLICHTHYIO OO OT 3TAJOHHOI'O 3HAYEHUSI.

[0023] B ppyrom uacTHOM mnpuMepe peanu3ald Ha STale C) ONPEAeISIIOT HaJIu4He
MIPOJOJIBHOIO NOpPEe3a KOHBEUEPHOMU JICHTBI, €CJIH NAJCHNUE HIUKE STAJTOHHOIO 3HAYeHUsI CKOPOCTHU
KOHBEHEePHOH JIeHTh! OyaeT 3aUKCUPOBAHO 3aaHHOE W/WiK OoJiee KOJIMYECTBO pa3 B TCUCHHE
3aJaHHOTO NIPOMEKYTKa BPEMEHU HMJIH 3aJaHHOE W/UJIH 00Jiee KOJIMYECTBO pa3 MOAPSI.

[0024] B npyrom wactHOM mnpumepe peanusanuu Ha stane b) oOpaboTka MOJy4YeHHBIX
3HAYEHUH C yCTPONUCTBA U3MEPEHUS] CKOPOCTH KOHBEHEPHOU JIEHTBI IPOUCXOAUT BO BPEMEHHOM
WUJIU 4aCTOTHOM ITPENCTABJICHHM.

[0025] B npyrom "acTHOM mpHuMepe peanu3aliy Ha 3Tare b) BEIMUCIUTEIbHOE YCTPONUCTBO
BBIIIOJIHEHO C BO3MOXHOCTBIO PACIO3HABAHMs XAPAKTEPHBIX MATTEPHOB MOBPEKICHUS
KOHBEHEPHOH JIEHThI NPU aHAJIN3€ BPEMEHHOTO W/WJIM YaCTOTHOTO MPEACTABJICHUS CKOPOCTU
KOHBEHEpPHOW JIGHTbl WWIM aHaiu3e xapakrtepucruueckorl ¢yukmmm (XD) ckopoctu
KOHBEHEPHOM! JIEHTHI C TOMOIIBIO AHATUTUYECKHUX METOIOB WJIU UCKY CCTBEHHOW HEUPOHHOM CETH.
[0026] B npyrom wyactHOM mpumepe peanmzanvy Ha 3Tarne b) s monydeHHsl 4aCTOTHOTO
NPEACTaBICHUSI CKOPOCTH ABIIKEHUS] KOHBEHEPHOH JIEHThI UCTIONb3YeTCs peoOpazoBanue Pypobe
WJIU pasyioxkeHue B psag Pypoe.

[0027] B npyrom yacTHOM npuMepe peanu3alin Ha 3Tamne b) 1 4aCTOTHOTO NPEACTaBICHUS
CKOPOCTH JBMKCHMsSI KOHBEHEPHOW JIEHTbl AHAIU3UPYETCS aMIUIUTYAHBIA CHEKTP CKOPOCTHU
IBW)KEHUS] KOHBEHEPHOH JICHThI HA TIPEAMET BBISBICHUS aHOMAJIbHBIX TAPMOHHK W/UJIH YYaCTKOB
CIEKTpa, COOTBETCTBYIOIIUX JTAJOHHOMY MAaTTEPHY, CBUAETENBbCTBYIOLIEMY O HAJIUYHUH
MPOAOJBHOrO NMOPe3a KOHBEHUEPHOM JICHTBHI.

[0028] B npyrom 4acTHOM mpuMmepe pealn3alud BHEIIHEE YCTPOMCTBO MOAKIIOYEHO K
BBIUHCJIUTEIbHOMY YCTPOHCTBY ITOCPENCTBOM IPOBOAHOTO WM OECIIPOBOJHOIO KaHaJa Iepenadn
JAHHBIX.

[0029] B ppyrom 4acTHOM mnpuMepe pealn3aluu BHEIIHEe YCTPOWCTBO SIBJSAETCS IO
MEHbIIEH Mepe OFHUM H3. MOHHUTOP, WHTEPAKTUBHBIH SKPaH, KOMIBIOTEP, HOYTOYK, TUIAHILET,
cMapT(OH, yMHOE HOCUMOE YCTPOIHCTBO, CbEMHBIN HOCHTENb NAHHBIX, KOHTPOJLUIEP YIIPABICHUS

JICHTOYHBIM KOHBeerpOM, WK YAAJICHHY 0 CUCTEMY YIIPABJIICHUS JICHTOYHBIM KOHBeerpOM.



[0030] B npyrom 4acTHOM nmpumepe peanu3alui BBIYUCIUTEIbHOE YCTPOUCTBO MOAKIIOUYEHO
K CHCTEME YIPAaBJICHUS JICHTOUYHbIM KOHBEHEPOM OIHUM H3 CIENYIOIUX CHOCOOOB: dYepes
peneitHble BBIXOABL, 1Mo mpoTokony Modbus nmu cersim Profibus mmu Profinet.

[0031] B npyrom "acTHOM mpuMepe peau3aliy BhIYUCIUTEIBHOE YCTPOHCTBO (OPMUpPYET
CUTHaJl Ui OCTAaHOBKM JIEHTOYHOIO KOHBeillepa, mepefaBaeMblii B CUCTEMY YyIIPaBJI€HUs
JIEHTOYHBIM KOHBEMEPOM, NPU ONPEAEICHUH HATTUYUS IPOAOIBHOIO OPE3a KOHBEUEPHOM JICHTHL.
[0032] B npyrom yactHom nmpumepe peanuzaunu GUI peann3zoBaH Ha BHELTHEM YCTPONCTBE
W/WJIM Ha BBIYUCIIUTEBHOM yCTPOHCTRE.

[0033] B ngpyrom u4acTHOM 1@puMepe peaju3allid  BBIYUCIUTENBHOE YCTPONCTBO
JOTOJHUTENBHO BBITIOJHEHO C BO3MOKHOCTBIO €0 HACTPONKHU W/WIIN OTCIICKUBAHHS PE3yJIbTaTa
aHaJIN3a COCTOSIHUSI KOHBEHEPHOM JIEHTBI, C HOMOILLBK) BHELITHErO YCTPONCTBA.

[0034] B npyrom qacTHOM npumepe pear3aii JOMOTHUTEIHHO (POPMUPYETCS BUIEOTIOTOK
¢ M300pakeHNEM TOBEPXHOCTH KOHBEHEPHOM JICHTHI, ITOJIy4aeMbli C BUCOKAMEPHI.

[0035] B ngpyrom u4acTHOM 1@puMepe peaju3allid  BBIYUCIUTENBHOE YCTPONCTBO
JOTMOJHUTENBHO (POpMUPYET aBapUHHBIA CHUTHAN AT YBEIOMIIEHHS OMepaTropa JIEHTOYHOTO
KOHBelepa O HaJW4YuMu MPOAOJBHOIO MOpe3a KOHBEHEPHOH JIEHTHI, MepeaaBacMblii HA BHEIIHEE

YCTPONCTBO W/UITH YCTPOHUCTBO 3BYKOBOT'O WM/UJTH CBETOBOT'O OMOBEIIECHUS.

KPATKOE ONIUCAHUE YEPTEXXEN

[0036] Qur. 1 wurocTpupyeT O0IIyI0 CXeMy peaTu3alii 3asBJICHHOTO PEIIeHUSI.
[0037] @ur. 2 munocTpupyeT OJI0K-CXEMY BBITIOJTHEHHUS 3asiBJIEHHOTO Criocoda
MOHUTOPHHIA COCTOSTHUS] KOHBEHEPHOM JICHTBHI.

[0038] @ur. 3A - 3b wuTOCTPUPYIOT MPUMepPBl 00Pa0OTKH CHUTHAJIOB, MOJIyYaeMbIX C
yCTpONCTBAa U3MEPEHUsI CKOPOCTH.

[0039] Qur. 4 WUTIOCTPUPYET OOIIMIA BUJ] KOMITBEOTEPHOT'O YCTPONUCTBA.

OCYHIECTBJIIEHUE U30BPETEHUA

[0040] Kak mnpeacraBneno Ha Dur. 1 pelleHne  3aKJIIYaeTcd B CO3JaHUHU

)
AaBTOMATHU3UPOBAHHOTO METO/a MOHUTOPHHIA COCTOSHHUSI KOHBeHepHo#W neHtol (101) mpu
TpaHcropTupoBke Marepuana (105), B 4acTHOCTH, pynbl, MOPOJ M WHOIO TUIA MaTepuaa,
nonaBaeMoro Ha JieHty (101) yepes 3arpy3ounsiii OyHkep (104). J[BukeHue KOHBEHEPHOU JIEHTHI
(101) ocymectisiercss mpu BpameHuu rojosHoro (mpusogHoro) (102) m xBoctoBoro (103)
OapabaHOB, MPUBOMHBIX OapabGaHOB MOKET OBITh HECKOJIbKO, OHHM MPHUBOIUTCS B JABWKECHUE

SJCKTPOABUTATCIIAMU, KOTOPBIC B CBOKO OUEPCAb 3allyCKAOTCA C MOMOIIBHO YIPABJIAOLICTO

KOHTpOJuIepa (He MoKa3aH).



[0041] OCHOBHBIMHU TIOKa3aTEJISIMU COCTOSIHUSI KOHBEHEPHON JICHTBI B paMKax 3asiBJIEHHOTO
peLIeHHsI SIBJISIFOTCS MapaMeTpbl CKOpOCTU ABMKeHHs JieHThl (101), KOTOpBIE CUMTBIBAIOTCS C
MOMOIIBI) OMHOTO WM HECKOJNBKHX YCTPOUCTB wu3MepeHust ckopoctu (106), xotopoe
pa3MernaeTcs Ha 3JIEMEHTax JICHTOUHOrO KOHBeWepa W/WIIM Ha COSNMHEHHBIX C HUM 3JIEMEHTaXx,
Harpumep, craBe koHsetiepa (110). B xauectse ycrpoiictBa usmepenust ckopoctu (106) moxer
UCTIONB30BATLCS,  HANPUMEP, KOHTAKTHBIM WM  OECKOHTAKTHBIH  JAaTYUK  CKOPOCTH.
ITpumepsnr OECKOHTAKTHOTO 51 KOHTaKTHOTO NaTYNKOB CKOPOCTH:

https://www.sensorika.com/ru/datchiki/opticheskij-datchik-skorosti-i-distantsii/;

https://ross.com.ru/datchik-skorosti-lenty-dsl.

[0042] Hannble ckopoctu aswkeHus JneHTbl (101), peructpupyemseie ycrpoiictBom (106),
NepefalnTcsl MO KaHaly Mepefaddl NaHHBIX B BBIYHCIHTENbHOE ycrpoiictBo (107) mma ux
nocienyromeii  obpaborkun. B kadectBe BRMmCcIOHTENBHOrO ycrpoiictBa (107) moxer
NPUMEHSTBCS, HApUMep, KOMITBIOTEp, BBIYMCIUTENbHBIA OJIOK, OMHOIUIATHBIA KOMIIBIOTED,
cucrema Ha yurne (SoC) u T.1.

[0043] B kauecTBe kaHaja mepenavyd JAaHHBIX MOJKET HCIOJIb30BAThCS TPOBOMHAS W/WIIH
OecrpoBoOHAS CBS3b, HAPUMED, MOAKIIOUEHNE ¢ ToMomIbio husmueckoit cesizu (USB, Lan, RS-
232 u 1.11.), uiaK ¢ nomotkio OecripopogHoro tumna cBsizu (Bluetooth, BLE, WLAN u npyrue).
Berancnurensroe ycrporcTBo (107) MOXKET BBINONHATHCS B €IHHOM KOPITyCE C YCTPOMCTBOM
u3Mepenus: ckopoctu (106), mpu 3TOM, Kak AJisl Cydasl pa3MeleHnus OgHOro ycrpoiictaa (100),
TAK M JAJISI HECKOJNbKUX yCTporcTB (106), 3aKperuieHHBIX C 33JaHHBIM INAaroM Ha 3JIEMEHTaxX
konBeiiepa (110) w/mmm Ha COEAMHEHHBIX C HUM 3JIEMEHTaX.

[0044] Berancnurensroe ycrpoictso (107) coemunsiercss ¢ BHEMHUM ycTpoiictBoM (108),
NPEACTABISIIOIUM  COOOM, KaK TPAaBUJIO, KOMITBIOTEpP, CEepBEpP WM TMYJbT YIIPaBICHUS,
o0ecreynBarOIUi XpaHEHHE JaAHHBIX O COCTOSIHUY JICHThI KOHBEHepa U MOCIeNYIOIIYI0 epeaady
UHpOpPMALIMKM O COCTOSHMM JIEHTbl KOHEYHbIM mojb3oBareisiM (109), Hampumep, omepaTopy
KOHBeWepa nim 00CIy’KHBAaIOLIeMy MepCoHaly. B OqHOM M3 MpUMepoB peanu3aluy B Ka4eCTBE
BHeImHero ycrpoiictea (108) MokeT BBICTYNaTb KOHTPOJUIEP YINPABJIEHUS JIEHTOYHBIM
KOHBEMEePOM WM yIalleHHas CUCTEMY yIPABJICHHUS JIGHTOYHBIM KOHBEHEPOM,

[0045] Bremrnee ycrpoticto (108) moakitO4eHO K BBIUUCIUTENBHOMY yCTpoicTBYy (107)
MOCPEACTBOM TIPOBOJHOTO HMJIM OECIPOBOAHOTO KaHala Nepenavyd AaHHBIX, aHAJIOTMYHBIX
yKka3zaHHbIM paHee. [Ipu 3ToMm BHemHee ycrpoiictso (108) MoxeT nmpeacTaBisTe COOOH, HapUMep,
MOHHUTOP, UHTEPAKTUBHBIN SKPaH, KOMIBIOTEP, HOYTOYK, IJIAHLIET, CMAPT(POH, YMHOE HOCUMOE
YCTPOWCTBO, CHEMHBIH HOCUTENb JAHHBIX, KOHTPOJUIEP YIIPABJIECHHs JIECHTOUHBIM KOHBEHEPOM,

WJIU YJAJIEHHYI0 CUCTEMY YIIPABJIEHUs JIEHTOUYHBIM KOHBEHEPOM.



[0046] IIpn BapuaHTe MOKIIOUEHUs] BBIYUCIMTENBHOTO ycTpoiictBa (107) x cucreme
yIpaBJICHUs JICHTOUHBIM KOHBEHEpOM, B Cllydae pacrio3HaBaHHs MOBpexaeHus jeHTol (101), B
YaCTHOCTH MPOJAOJIBHOTO IOpe3a, BBIYHCIUTENbHOE ycTpoiicTBO (107) hopMupyer aBapuitHbIHI
CUTHAN JJisi yBeAomyieHus: oneparopa (109) neHTOYHOro KOHBeliepa O HaJUYUW TOBPEKICHUS
koHBerepHoH neHTol (101), mepenaBaeMblii Ha BHewHee ycTpoicTBo (108) w/mmm ycTpoicTBO
3BYKOBOTO W/WJIM CBETOBOTO OINOBEINEHUs (CUCTeMbl CUTHANW3aluu). Takike, NaHHBIH CUTHA
MOXET NPHUHYAUTENBHO OCTAHABINBATH KOHBEHED MJIs1 ONEPATUBHOIO PEMOHTA MOBPEXICHHOIO
ydacTka JieHThl (101) u npenoTBpalieHus pacpOCTPaHEHUs TATbHEHIIEro MOBPEKASHUS JICHThI
(101).

[0047] Breurnee ycrpotictso (108) u BeranciaurensHoe yerpoicTso (107) MoryT comepikarhb
rpadudeckuit uHTepdeiic nompzoBatens (GUI) mns otoOpakeHus] pe3yJIbTaTOB BBISIBICHUS
NPOAOABHOrO mope3a KouBehiepHod JeHThl (101), mubo orobpaxkeHWs] pPa3IMYHOrO pona
UH(pOpPMaLUU.

[0048] Beranciurensaoe ycrpoiictBo (107) mOMONHUTENBHO BBIIOJIHEHO ¢ BO3MOKHOCTBIO
€r0 HACTPOMKH W/WJIH OTCICKUBAHUS PE3YJIbTATa aHAIN3A COCTOSIHUS KOHBeHepHOi neHTsl (101),
C TIOMOLIBIO BHeLTHero ycrporicTaa (108).

[0049] JIonmoMHUTENbHO HA KOHBEHEP MOXKET YCTAHABJIMBATHCS OJJHA MJIM HECKOJIBKO KaMmep,
(GOpMUPYIOIIUX BHICOMOTOK € H300paKeHHeM TOBEPXHOCTH KOHBehepHoH JeHtsl (101),
MOJIy4aeMbIi C BUACOKAMEDBI.

[0050] Ha @ur. 2 npeacrapiieHO OMUCAHKE BHIMOJIHEHUS CIOC00a 3asBJICHHOTO pemeHus. Ha
srane (201) BerumcnurensHoe ycrpoiictBo (107) monydaer naHHbIE H3MEPEHUs] CKOPOCTH
neukeHus: JieHTbl (101) OT Mo MeHbIed Mepe OTHOrO YCTPOHCTBA HU3MEPEHHs] CKOPOCTU
KOHBeHepHoH jieHThI (106).

[0051] Hanee nHa srtame (202) mojyueHHBIE NAHHBIE MPOXONAT OOPabOTKY € TMOMOIIBIO
NPOTPAMMHOM JIOTMKH BBIYHCIUTENBHOTO ycrpoiictBa (107), B X0ome KOTOPOH NOJy4YEeHHBIE
3HAYeHMs TOKasaTesnell CKopocTH nBwxkeHHs JeHThl (101) cpaBHUBAKIOTCA C ONHUM HIIH
HECKOJIbKMMU 3TaJIOHHBIMY 3HAYEHUAMH NApaMeTPOB CKOPOCTH JIEHTBI, KOTOPBIE UCIIOJIB3YOTCS
JUTSL BBISIBJICHHSI aHOMAJIHH, CBUIETEIBCTBYIOIIUX O MPO0JIbHOM mophkiee jieHTHI (101) koHBeliepa.
[0052] JlaHHbIe, MTONTy4aeMble C YCTPOICTBA U3MEPEHHUsI CKOPOCTH KOHBelepHOH JeHTHI (106),
TAKXKE€ AHAIM3UPYIOTCS BBIUUCIUTENBbHBIM ycTpoiictBoM (107) B wacTu MX CpaBHEHUS C IO
MEHbIIEH Mepe OJHUM OTAJOHHBIM MATTEPHOM CKOpPOCTH aBwKeHHs JieHTel (101),
CBHUJIETEILCTBYIOLIUM O €€ MPOAOJIBHOM IOPBIBE.

[0053] Ha mare (203) mo utoraMm cpaBHEHHUs TapamMeTPOB CKOPOCTH IBM)KEHHUS JICHTBI
BBIUUCJIUTENbHBIM ycTpolicTBoM (107) mpuHUMAaeTCsl peleHre O HAJIWYMHA WIH OTCYTCTBHU

nospexaeHni kouseriepHoi neHTsl (101). Ecnm oOHapyskuBaetcs nospesxnenue jgentsl (101), To
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Ha ortane (204) mpomcxomauT (UKcAlUs MOBPEKACHHA M mepemada Ha srtame (205) sroit
uHpopMauun Ha BHemHee ycTpoicTBo (108) ans uMX XpaHEHUS W/WIM TOCIEAYIOLIEro
HCIIOJIb30BaHU.

[0054] Ha ®ur. 3A-3b mnokaszaH npuMep aHaiu3a NapaMeTpPOB CKOPOCTH B HYaCTH MX
CpaBHEHHUs] C STaJOHHBIM 3HaueHueM (30) w/minm s3TajoHHBIM mnarrepHoM (304) ckopoctu
IBUKEHUS] KOHBEWEpPHON JIEHThbl, CBUAETEJbCTBYIOLIUM O HAJIWYUM MPOJOJBHOrO Iopes3a
KOHBeHepHOH NeHThl. [lomydaemerii curran ¢ ycrporictsa (100), xapakTepusyoomui CKOpOCThb
nsrokeHus (301) koHBeHepHOH JIGHTBI, AaHATU3UPYETCS Ha MPEIMET BBISIBJICHHS TAICHHUSI CKOPOCTH
nentsl (302) HIKe 3aJaHHOTO 3TAJOHHOrO 3HadeHus (30) CKOPOCTH IBUKEHUS KOHBEHEpa, UTo
CBUJICTENIbCTBYET O BO3SHHUKHOBEHHH MPOAOJILHOTO Mope3a KoHBehepHo#l jeHTtel (101). dakr
¢dukcanmu mageHuss CKOpPOCTH JeHTHl (302) CBUAETENBCTBYET O €€ 3aMEUICHUH B MOMEHT
BO3HUKHOBEHHsI IPOAOIBHOIO NOPE3a, YTO MO3BOJIAET YCTAHOBUTD €0 HAJIUYHE.

[0055] ITatrepH ckopoctu (303) mBIKeHHs JIEHTHI, (UKCHpPyeMblil ycTpoiictBoMm (106),
CPaBHHUBAETCS TAK)KE C STAJOHHBIM MATTEPHOM CKOPOCTH ABMKEHUs (304) NeHThI, KOTOPBIH UMeeT
XapakTepHbIe KOJNeOAHUS B YACTU CKOPOCTH ABMXKEHUS JIeHTHI (101), CBHAETENBCTBYIOIIHE O TOM,
YTO MPOUCXOANUT MPONOJIBbHBIN MOpe3 KOHBelepHo# NeHTsl. Konebanus cCKopoCcTH KOHBEHEPHOM
nentol (303) xapaktepusyroTcst pbiBKamu JieHTHl (101), BO3HUKAIOIIMMH MPH €€ Iope3e, UTo
CBSI3aHO C HapylIeHHWeM IenocTHoctd mnonotHa JeHtol (101). Ilarrepr ckopoctm (303)
KOHBEMEPHON JIEHTHI IOCJIE€ BO3HMKHOBEHHUS MPOAOJBHOIO IMOpe3a COBNAAAET C 3TAJOHHBIM
natTepHoM (304), XapakTepHbIM JUIsl TIPOAOIBHOTO MOpPEe3a, YTO JAaeT OCHOBaHHME (PUKCUPOBATH
(akT ero BO3HUKHOBEHUSI.

[0056] OranonHoe 3Ha4eHue (30) MOXKeT ObITh CTATHYECKUM HITH AMHAMUYECKUM, TOCKOJIBKY
MOKeT ObITh BEIOPAHO UCXOMS, KAK U3 33JaHHOTO0 HOMHHAJIBHOTO 3HAYEHUSI CKOPOCTH JIBHIKEHHSI
koHBerepHOH neHTsl (101), Tak U UCXOAs U3 yCPEAHEHHOTO 3HAUEHNE CKOPOCTH ABM)KEHUS JICHTBI
(101) 3a onpeneneHHbIN MPOMEKYTOK BPEMEHH IO MOMEHTA CPABHEHUSI, HATIPUMED, CKOJIb3SIIIAsT
CPEIHsIsL.

[0057] YnoMmsiHyTOe 3TanoHHOe 3HaueHue (30) MOXKeT 3aaBaThCsl UCXO U3 MO MEHBIIEH
Mepe OAHOrO U3. HOMHUHAJIBHOE 3HAYEHUE CKOPOCTH JIEHTBI, CPEAHEE 3HAYEHUE CKOPOCTHU JIEHTHI,
SKCTpPEMaJIbHbIX 3HAYEHUH CKOPOCTU KOHBEMEpPHOW JIEHTHI, WM 3HAYEHUs, XapaKTepPU3YIOILEero
BapHabETbHOCT CKOPOCTH KOHBEHWEPHOH JIEHTHI, MOJYYEHHblE BO BPEMEHHOM JHAaIa3oOHe,
MpeLIeCTBYIOLEM MOMEHTY u3MepeHus. [loa skcTpemManbHbBIMU 3HAUEHUAMH Cllely €T TOHUMATh
HanOonpiine (MAakCHUMalibHblE) ¥  HauMEHbIIHWE (MHHUMAJbHBIC) 3HAYEHHS CKOPOCTHU
KOHBEHEpHOH JIeHThl. B CBOI ouepenp, cpenHee 3HaueHNe CKOPOCTH KOHBeHepHOH jeHTsl (101)
MOXET 3aJaBaThCsl UCXOAS U3 CKONB3SLEH CPefHEH, MOCTPOCHHONH HA OCHOBE YCPEOHSIOLIMX

¢yskumii o N u3MepeHusiM CKOpPOCTH KOHBeWepHOU JeHTel, rae N > 1. IIpu 3ToM OKHO, Ha
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KOTOPOM BBIYHCISIETCS YIIOMSIHYyTast CKOJIB3SIINAsl CPEmHss, MOXKET OBbIThb CMEIEHO Ha3ax
OTHOCHUTEJIbHO MOMEHTA M3MEPEHUS TEKYLIIero 3HaU€HUsI CKOPOCTH KOHBelepHoH ieHTsI (101) Ha
3aJaHHBIN NPOMEXYTOK BPEMEHH UM 33JaHHOE KOJNYECTBO U3MEPEHUN CKOPOCTH KOHBEHEPHON
JIEHTBI.

[0058] @Duxcauus nospexxaerus JeHTel (101) mpoucxomut B ciydae, €CiIM MPOUCXOIUT
najieHue 3Ha4eHust CKOpocTH (301) MBUHKEHUS JICHTBI HIKE 3aJAHHOTO 3TAIOHHOTO 3Ha4eHus (30)
WIA TIPOUCXOMUT MAZeHUe HIKE 3TAJIOHHOro 3HadeHus (30) Ooree ueM Ha 3aaHHYIO BEJIHMYUHY
(302). Taxske, MOXKET BBITTOJIHATHCS (PUKCAINSA TTAJSHHSI CKOPOCTH ABM)KEHUS JICHTHI Ha OoJiee 4yeM
Ha 3aJIJaHHYIO MTPOLICHTHYIO JOJIO OT 3TajoHHOro 3Hadenus (30), Hanpumep, 30%, 50% u 1.1
[0059] JlononHuTeNbHO Hajuuue noBpexaeHus JeHThl (101) MoxeT GUKCHPOBATHCS, €CIU
najieHue Hrke »TanoHHoro 3HaueHusi (30) ckopoctu koueediepHoit nenthl (101) Oyner
3apUKCUPOBAHO 3aJaHHOE W/ Oojiee KONMYECTBO Pa3 B TEUYCHHE 3aJaHHOTO MPOMEXKYTKa
BpemeHu (Hampumep, 100 mmiumcexyHzn, 1 cekyHaa W T.IL) WIM 3afaHHOe w/unu Oojee
KOJIMYECTBO pa3 MOAPsA.

[0060] [TonyuenHsle oOT ycTpolicTBa wu3MepeHus ckopoctu (106) nmaHHBIE MOTYT
oOpabarbIBaThCs sl UX MPEACTABICHHUS BO BPEMEHHOM (BPEMEHHOW psif 3HAYEHUH CKOPOCTU
JICHTBI) WMJIM YaCTOTHOM TNpEeACTaBJieHUU. BrruuciurenpHoe ycrporictBo (107) mo3BonsieT ¢
MOMOIIBIO 3aJIOKEHHOTO aJlTOPUTMa PAcO3HABaTh XapaKTepHble MmaTTepHbl, Hampumep (303),
NOBpEXKIeHUsT KOHBeHepHo# neHTbl (101) mpu aHanmM3e mosydaeMbIX JAaHHBIX OT YCTPOICTBa
(106), mpencraBieHHBIX BO BPEMEHHOM W/WJIM YacTOTHOM IIPEACTaBieHUs. YacToTHOE
MPECTaBJIeHUE CKOPOCTHU [ABM)KEHUS KOHBEHEpHOW JIEHTbI MOMKET IOJy4aTbCsl C IMOMOLIBIO
BBITIOJIHEHHSI ITpeoOpa3oBanus Dypbe WK pa3iokeHus B psia Pypbe BpEeMEHHOTO PEACTABICHUS
CKOPOCTH KOHBEHWEPHOH JICHTBI, MOJy4aeMOoro OT yCTPOHCTBa n3Meperus ckopoctu (106).

[0061] IIpu 5TOM 111 4aCTOTHOrO MPEACTABICHUS] CKOPOCTH ABUKEHUSI KOHBEHMEPHO! JICHTBI
MOJKET TaK)K€ BBIMOJHATHCS aHAIN3 aMIUIMTYAHOTO CIIEKTPa CKOPOCTH JBHXKEHUsI KOHBENHepHOMH
JeHTbl Ha TPEeOMET BBbIABICHHUS AaHOMAJIBHBIX TapMOHHUK W/HJIM Y4YacTKOB CIEKTpa,
COOTBETCTBYIOIIMX STAJOHHOMY HAaTTEPHY, CBUAETENbCTBYIOLIEMY O HAJUYUU MPOJIOJBHOIO
nopesa KOHBeHepHOH JIEHThl. AHOMAaJIbHOE 3HaU€HUE aMILTUTY /bl B CIIEKTPE CKOPOCTH ABIKEHUS
koHBerepHo! JeHThl (101) B 4aCTOTHOM MPEACTABICHUN MOXKET 3a7aBaThCsl UCXOMAS U3 MUKOBBIX
W/WIM CPEeOHHUX 3HAYEHUH aMIUIMTYIbl B aMIUIUTYJHOM CIEKTPE CKOPOCTH JBIKEHHS JICHTBI,
NOJIyYEHHbIX BO BPEMEHHOM JAMana3oHe Oe3aBapuiHOW paboOThl JEHTOUYHOrO KOHBEWepa.
JIOTIOTHUTENTPHO MOXKET aHAJTU3UPOBATHCS XapakTepuctudeckast QyHkus (X D).

[0062] O6paboTka mosy4aeMbIX JaHHBIX OT YCTPOHCTBA n3MepeHus: ckopocTH (106) B ogHOM
WA HECKOJIbKUX BBIIIEYKA3aHHBIX IPEICTABICHUAX BbIUUCIUTENBbHBIM ycTpoiictBoM (107)

MOKET BBITIOJIHATHCA C IOMOIIBIO AaHAJIIMTHYCCKUX METOAOB UJIN HCKYCCTBGHHOﬁ HGprOHHOfI CCTH.
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[0063] Hannune mnopexxpenuss Ha stane (203) MOXKET TakKe YCTaHABIWUBATBHCS, €CIIH
nasieHue CKOPOCTH IBIKEHHS KOHBEHEPHOH JIEHTbI HUKE 3TaJIOHHOT'O 3HAYEHHUSI CKOPOCTH JICHThI
NPOM30MIET 3aJaHHOE WK OoJiee KOJUYECTBO Pa3 B TEUEHHE 33JaHHOTO MPOMEXKYTKA BPEMEHU
WA TIPOM3OUIET 3aJaHHOE WK 00Jiee KOJIUYECTBO Pa3 MOAPSI.

[0064] Ha »srtane (203) Hamuuue mNPOAONBHOTO TOpe3a KOHBEHEPHOH JIGHTBI MOXKET
OTIPENeNATHLCS, B Cilydae ecnu u3mepenust ckopoctu (301) aerkenust nentsl (101) ymanyT Hioke
OIHOTO UM OoJiee 3TATOHHBIX 3HaUeHHH (30) CKOPOCTH ABIKEHHS JIEHTbI OJHOBPEMEHHO W/HJIH
narrepH (303) CKOpPOCTH IBMIKEHHS JIGHTBI OyIeT COOTBETCTBOBATb OIHOMY WM Oosee
STaJIOHHBIM natrTepHaM (304) CKOPOCTH IBUKEHHUS JIEHTHI OTHOBPEMEHHO, CBHIETENILCTBY FOLIIIM
O HAJIMYUH NPOJOIBHOIO MOpPe3a KOHBEHEPHOU JICHTHI.

[0065] JIOTIOTHUTENBPHO BBIYUCIUTENbHOE YCTpoicTBO (107) MOXKET OBbITH MOIKIFOUEHO K
CHCTEME YIIPABJICHUS JICHTOYHBIM KOHBEHEPOM OTHIM 3 CIEAYIOIINX CIIOCOOOB: Uepe3 peJIeiHbIe
BBIXOIBI, IO TpoTokosny Modbus mnu cersim Profibus mmm Profinet. Ilpu Takom npuHImme
NOJKJIIOUEHHs] BbIUUCIUTENbHOE ycTpoiictBo (107) Qopmupyer curHanm st OCTaHOBKU
JIEHTOYHOI'O0 KOHBelepa, NMepefaBacMblil B CUCTEMY YIIPABICHUs JICHTOYHBIM KOHBEHEpPOM, MpPHU
OTpeNeNIeHUN HAJIWYHs TPOJOJIBHOrO TMope3a KoHBeiepHoW JeHtol (101) Ha ocHOBaHHH
00pabOTKHM NaHHBIX C YCTPOHCTBA U3MEPEHHUST CKOPOCTH KOHBeHepHO# J1eHTHI (106).

[0066] Ha ®ur. 4 npencraBien oOmMH NpPUMEP BBIUUCIUTENBLHOrO ycrpoicrBa (400),
HAIpUMeEpP, BBIYMCIUTENbHBIA OJIOK (BBIYUCIUTENBHBIA MOAYJIb), KOMITBIOTED, CEpPBEP, HOYTOVK,
cmaptdon, SoC (System-on-a-Chip/Cucrema Ha KpUCTaJUIe) U T.11., KOTOPOE MOKET MPUMEHSITHCS
IUIS TIOJTHOHM WJIM YaCTUYHOHN peaji3aliy 3asiBJICHHOTO PEIIEeHUs], B YACTHOCTH, AJISl peasn3alum
ycrpoiict (107, 108). B obmem ciydae ycrpoiicTBo (400) conep:KuUT Takue KOMIIOHEHTBI, KaK:
omuH win Oonee mpoueccopoB (401), mo MeHbInell Mepe OnHY OnepaTHBHYIO namsThb (402),
CPEACTBO TIOCTOSIHHOTO XpaHeHHs AaHHbIX (403), uHTepdeiicsl BBOma/BeiBoaa (404) BKiIrouas
peneiiHble BBIXOABI ISl COSNUHEHMs C KOHTPOJUIEpAMH YIPABICHUS ABIKEHHS JICHTOUHOTO
KOHBelepa, cpenctso B/B (405), cpencrsa cereBoro Bzanmozaeictaus (406).

[0067] IIpoueccop (401) ycTpolCTBa BBIMOJHIET OCHOBHBIC BBIYHCIUTENIbHBIE OINEPAIINH,
HeoOxomumble At GyHKIHOHUPOBaHuUs ycrporicTtea (400) nim GyHKIHOHANA OQHOTO WK Oojee
ero kommoHeHTOB. [Iponeccop (401) ucnonHseT HEOOXOAMMbBIC MAITUHOYHUTAEMbIE KOMAHJIBI,
cozep:kaiuecs B oneparuBHoi namsta (402).

[0068] [Mamste (402), kak npaBujio, BeimosHeHa B Buae O3V u comep:KuUT HEOOXOIUMYIO
MPOrpaMMHYIO JIOTHKY, OOecredmBaroIyo TpeOyembiii (yHkuoHan. CpeAacTBOo XpaHEHUs
naHHbIX (403) mosker BbimosHATBCS B Buae HDD, SSD nuckos, peiin maccuBa, CETE€BOro
XpaHWINIIA, QI3UI-NaMATH, onTHdeckux Hakonuteneil napopmanuu (CD, DVD, MD, Blue-Ray

avckoB) U T.11. CpencTso (403) MO3BOJISIET BBIMOIHATD JOJITOCPOUYHOE XPAHEHUE PA3IMIHOTO BUAA
11



uHpOpMaLUY, HampuMep, HCTOpUH 00padoTKM 3ampocoB  (JIOroB), HACHTU(PHKATOPOB
NIOJIb30BATENIeH, JaHHBIE KaMep, H300pakeHUs 1 T.11.

[0069] Wnrepdeticer (404) npeactaBisiroT coOOH CTaHAAPTHBIE CPEACTBA IS ITOIKIFOUECHUS
U paboThl € BBIMUCIUTENbHBIMU ycTpoiicTBamMu. HHTepdeiicel (404) MOryT mNpencTaBisiTh,
Hanpumep, penetinbie coenunenusi, USB, RS232/422/485 wnu npyrue, RJ45, LPT, UART, COM,
HDMI, PS/2, Lightning, FireWire u T.n. myst paboTsl, B TOM 4HCIie, MO mpoTokojgam Modbus u
cersim Probfibus. Beibop unrtepdeiicoB (404) 3aBHCUT OT KOHKPETHOT'O UCTIOJHEHUS YCTPOHCTBA
(400), xoTOpoe MOXKET TPENCTaBIATh COOOW, BBIYMCIUTEIBHBIN OJOK (BBIYMCIUTEIBHBIN
Monyito), HarpumMep Ha 6a3e L{ITY (omHOTro Ml HECKONBKHX MPOLIECCOPOB), MUKPOKOHTPOILIEpPA
U T.I1., IEPCOHAIBbHBIN KOMITBIOTEP, MEHH(PEHM, CEpBEPHBII KJIacTep, TOHKUH KIUEHT, CMapT(dOH,
HOYTOYK H T.II., & TAKXK€e MMOJKIFYAEMbIX CTOPOHHUX YCTPOHCTB.

[0070] B xauectBe cpencts B/B mannabix (405) MOXKET HCHONB30BATHCS: KIIABHATYDA,
IDKOMCTUK, AMCIUIEH (CEHCOPHBIN AWCIUICH), IPOEKTOP, TAulad, MAaHHUITYJIATOP MBIIIb, TPEKOOI,
CBETOBOE EPO, TUHAMHUKH, MUKPO(OH H T.II.

[0071] CpencrBa cereBoro B3aumoneictus (406) BBIOMpAIOTCS U3 yCTPOMCTBA,
o0ecreYrnBaroIero CETeBOM NpHeM U rnepenady naHHbIX, Hanpumep, Ethernet kapty, WLAN/Wi-
Fi monyns, Bluetooth moayns, BLE monynb, NFC monynb, IrDa, RFID monyns, GSM monem u
t.n. C nomompto cpencra (400) obecrneumBaeTcs opraHusanusi OOMEHA JNaHHBIMH IO
NPOBOJHOMY MJIM OECIpPOBOAHOMY KaHajy mepemadyd NaHHbIX, Hanmpumep, WAN, PAN, JIBC
(LAN), Unutpaner, Uarepuer, WLAN, WMAN unu GSM, KBaHTOBBIN KaHAJ Mepeaayu NaHHBIX,
CIyTHUKOBast cCBsi3b M T.N. KommnoHeHThl ycTtpoiictBa (400), Kak MpPaBHIIO, CONPSDKEHBI
NOCPEACTBOM OOIIEH IHUHBI Iepeiayy JaHHbIX.

[0072] B Hacrosimmux wmatepuaiax 3asBKM ObUIO TPEACTABJICHO MPEANOYTUTEIHHOE
pPacKpBITHE OCYLIECTBICHHS 3asBJICHHOIO TEXHUYECKOTO pEIIeHUs, KOTOpOE HE IOJDKHO
HCTIOJIB30BATHCS KaK OrPAaHUYHMBAIOIIEE WHBIE, YACTHBIE BOIUIOIIEHUS €r0 peau3alii, KOTOpPhIe
HE BBIXOJIAT 32 PAMKH HCIPALIMBAEMOro 00bEMa MPABOBOI OXPAHBI U SBJISIFOTCS OYEBHIHBIMU IS

CIICIUAJINCTOB B COOTBGTCTBYIOH.Ieﬁ 00J1aCTH TEXHUKHU.
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DPOPMYJIA

1. Criocob aBTOMaTH3UPOBAHHOTO OIPENENICHUs MPONOIBHOIO MOpe3a KOHBEHEPHOH JICHTH,
BBITNIOJIHSIEMbIH C IIOMOLIBIO BBIUNCIUTEIbHOTO YCTPONCTBA, MOAKIIOUEHHOIO K 110 MeHbIlIeH Mepe
OIHOMY YCTPONCTBY U3MEPEHUS CKOPOCTU ABUKEHNS KOHBEUEPHO! JICHTBI, U COACPIKALLMI STAlIbI,
Ha KOTOPBIX:
a) MOJy4aroT JAHHblE M3MEPEHUs CKOPOCTH JBUKEHMs] KOHBEMEPHOW JIEHTHI C IO
MEHBIIEH Mepe OJHOIO yCTPOUCTBA U3MEPEHUS CKOPOCTH,
b) BBITOJIHSIOT C MOMOIIBIO BBIYUCIUTEIBPHOIO YCTPOHCTBa 00paboTKy M3MEpEeHHH,
MOJTYYEHHBIX Ha 3Tarle a), B XOAe KOTOPOH BBIMOIHIIOT UX CPABHEHHE C MO MEHBIICH Mepe
OIHHMM 3TaJIOHHBIM 3HAYEHHEM CKOPOCTH KOHBEHEpPHOMW JIGHTHI M/MJIH C 10 MEHBIIEH Mepe
OJHUM  DJTAJOHHBIM  MATTEPHOM  CKOPOCTU  JBMXKEHMsI  KOHBEMEpPHOM  JIEHTBHI,
CBUJETEJBCTBYIOLUM O HAJTMYUU MTPOAOJIBHOIO 1ope3a KOHBEHEPHOH! JIEHTHL,
c) OTpeAeAI0T HaJI4YKe MPOAOJIBbHOIO Ope3a KOHBEHEePHO JIEHTHI B Clly4ae, eCiii Ha
sTane b) BBIIBIAETCS MafeHUe U3MEPEHHOTO 3HAYEHUST CKOPOCTH KOHBEHEPHOH JICHThI HIKE
MO0 MEHbIIEH Mepe OFHOTO STAJOHHOTO 3HAYEHHUs] CKOPOCTH KOHBEHEPHOH JICHTHI W/HIIH
COOTBETCTBUE IO MEHbLIEHl Mepe OAHOMY O3TAJOHHOMY MarTepHy CKOPOCTH JIBMKEHHS
KOHBEHMEpPHOM! JIEHThI, CBUAETEIbCTBYIOLIEMY O HAJIMYUU IIPOIOJIbHOIO NOpe3a KOHBEHEpHOH
JIEHTBI,
d) (UKCHPYIOT B MaMSTH BBIYHCIUTEIBHOTO yCTPOWCTBA NAHHBIE O BBIIBICHHOM
MPONIOJIBHOM TOpPe3€ KOHBEHEPHOH JICHTHI W/MIIN NIEPENA0T X Ha BHEIIHEE YCTPONCTBO.
2. Crocob6 mo m. 1, XapakTepH3yIOIIMHCS TEM, YTO YCTPOWCTBO H3MEPEHHs] CKOPOCTH
KOHBEHEPHOU JICHTHI TIPEACTABIISIET COOOM KOHTAKTHBIN MM OECKOHTAKTHBIN JATYHK CKOPOCTH.
3. Crioco6 1o 1. 1, xapakTepu3yeTcst TeM, UTO STAJIOHHOE 3HAUE€HUE MOXKET OBITh MOCTOSIHHBIM
WM TUHAMUYECKUM.
4. Crioco0 o 1. 1, XapakTepu3yIOLIUICs TeM, YTO Ha dTare b) STaJOHHOE 3HAYEHUE 3a1aeTCs
UCXOIs U3 MO MEHblIEeH Mepe OJHOIo H3. HOMHHAJIBHOE 3HAUEHUE CKOPOCTU JIEHTBI, CpefHee
3HaYEHHE CKOPOCTH JIEHTBI, HKCTPEMAJIbHble 3HAUEHUS CKOPOCTHU KOHBEHEPHOH JEeHThI, WU
3HAYEHUS, XapaKTePU3YIOINe BapuadeIbHOCTb CKOPOCTH KOHBEHEPHOH JIEHTHI, MOJyYEHHbIE BO
BPEMEHHOM MaIa3oHe, MPEeALIECTBYOEM MOMEHTY H3MEPEHMSL.
5. Crioco6 no 1.4, XapakTepHu3yIOLIMIACSA TeM, YTO Ha 3Tare b) cpenHee 3HAYEHUE CKOPOCTH
KOHBEMEPHOUN JIEHTHl 3aJa€TC MCXOOs W3 CKOJIb3ALIECH CpeaHel, MOCTPOCHHOW Ha OCHOBE

ycpenusitonux GyHkui no N u3sMepeHusiM CKOPOCTH KOHBEHepHOi JieHTs, Tne N > 1.
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6. Crnocod mo 1. 5, XapakTepu3yIIIUNUCS TEM, YTO OKHO, Ha KOTOPOM BBIYUCISETCS
CKOJIb3sLIasl CPeAHsis, CMELIEHO Ha3aJ OTHOCUTEJIbHO MOMEHTAa U3MEpPEeHHUs TeKYIero 3HaueHus
CKOPOCTHU KOHBEHEpPHO! JIEHThI Ha 3aJJaHHBIM NMPOMEXYTOK BPpEMEHH WIIH 3aJJaHHOE KOJINYECTBO
U3MEPEHHUN CKOPOCTH KOHBEHEPHOH JICHTBHI.

7. Crocob mo m.1, XapakTepr3yOmUHCs TeM, YTO MaJACHHE HIXKE 3aJaHHOTO ATAJIOHHOTO
3HAYEHUS] TPEACTABIsACT COOOH NaneHHe HUKE 3TAJIOHHOTO 3HAUSHHs WM TAJACHUE HIDKE
STAJIOHHOTO 3HaueHusi Oojee 4eM Ha 3aJaHHYK BEJIUYMHY, WM Oojee uYeM Ha 3aaHHYIO
MIPOLIEHTHYIO JIOJIIO OT 3TAJIOHHOTO 3HAYEHMUSI.

8. Crocod mo m.1, xapakTepusymIIHMICS TEM, YTO Ha 3Tame C) ONPEAeNSIOT HaJIuJue
MOBPEXKICHHSI, €CITU MaJeHHe HUKE STAJOHHOTO 3HAYEHHsI CKOPOCTH KOHBEHEPHOMH JIEHTHI Oyaer
3a(pUKCUPOBAHO 3aJaHHOE W/WiKu Oojiee KOMMYECTBO pa3 B TEUEHUE 3aJaHHOTO MPOMEKYTKA
BPEMEHH WJTH 33JaHHOE W/WtH 0oJiee KOIMYECTBO Pa3 MOAPS.

9. Crocob mo m. 1, XxapakTepu3yIOLIMiics TeM, 4TO Ha 3tane b) obpadoTka MoMy4YeHHbIX
3HAUEHHN C YCTPOMCTBA U3MEPEHUsI CKOPOCTH KOHBEHEPHOU JIEHTHI MPOUCXOAUT BO BPEMEHHOM
WJIM YaCTOTHOM IIPECTaBIEHUU.

10.  Cnocob mo 1.9, xapakTepu3yOMUNACS TeM, UYTO Ha 3Tare b) BBIUUCIUTENBHOE YCTPONUCTBO
BBIIIOJTHEHO C BO3MOXKHOCTBKO PACIO3HABaHUS XapakTEepPHBbIX NAaTTePHOB IOBPEXIEHUS
KOHBEHEpPHOW JIGHTBl NMPHU AHAJIN3€ BPEMEHHOTO W/WJIM HYaCTOTHOTO MPEICTABICHUS CKOPOCTH
KOHBEHEepPHOM JICHTbI /HJTH aHaJIN3e Xapakrepuctuueckon GyHnkumnn (XP) ckopocTu KoHBeliepHOH
JIEHTBI C MOMOIIBIO AHATUTUYECKHUX METOAOB WJIM UCKYCCTBEHHON HEUPOHHOMN CETH.

1. Criocob mo n. 9, XapakTepU3yrOUIUICS TeM, YTO Ha 3Tare b) sl MONy4YeHUs YaCTOTHOTO
NPEACTABICHUS] CKOPOCTH ABM)KEHUS] KOHBEHEPHOM JIEHTBI UCTIONB3yeTCs peoOpazoBanne Pypbe
WJIU pasyiokeHue B psaa Pypee.

12. Crnocob mo 1. 11, xapakTepu3yeTcsi TeM, 4TO Ha dTare b) s 4aCTOTHOTO MPeCTaBICHHUS
CKOPOCTHU [JIBUJKEHHUS] KOHBEHEPHON JIEHTbl aHaJIU3UPYETCsl aMIUIMTYAHBIH CHEKTpP CKOpPOCTHU
IBW)KEHUS] KOHBEHEPHOH JICHTHI HA TIPEAMET BBISBJICHUST aHOMAJIbHBIX TAPMOHHK H/HITH YYaCTKOB
CIEKTPa, COOTBETCTBYIOIIMX STAJOHHOMY IaTTEpHY, CBUIETENbCTBYIOIEMY O HaJU4uU
MOBPEXACHUS] KOHBEHEPHO! JIEHTBL

13. Crocob mo 1.1, XapakTepu3yIOIUNACS TeM, YTO BHEIIHEE YCTPOHCTBO MOAKJIIOUEHO K
BBIUHCJIUTEIbHOMY YCTPOHCTBY IMOCPEACTBOM ITPOBOAHOTO UJIM OECTIPOBOIHOTO KaHaJa Mepeaadn
JAHHBIX.

14. Crocod mo m.1, XapakTepuU3yHOIIWICS TEM, YTO BHEIIHEE YCTPOWCTBO SIBIISIETCS TIO
MeHbIIEH Mepe OOHMM H3. MOHUTOP, MHTEPAKTUBHBIA SKPaH, KOMIBIOTEP, HOYTOYK, IJIAHIIET,
cMapT(hoH, YMHOE HOCHMOE YCTPOHCTBO, ChE€MHBIH HOCUTENb JAaHHBIX, KOHTPOJUIEDP YIIPABICHHS

JICHTOYHBIM KOHBeerpOM, WK YAAJICHHYKO CUCTEMY YIPABJICHUA JICHTOYHbIM KOHBeerpOM.

14



15. Crioco0 o 1. 1, xapakTepu3yOIUNICS TEM, YTO BBIUUCITHTEIFHOE YCTPOHCTBO MOAKITIOYEHO
K CHCT€ME VIPABICHUS JICHTOUHBIM KOHBEHEPOM OIHHUM H3 CJIEOYIOLINX CIIOCO0OB: dHepes
peneitHble BBIXOBI, 110 npoTokoiay Modbus unn cersim Profibus wnm Profinet.

16.  Cnocob mo m.1, xapakTepu3yIMUNACs TeM, U4TO Ha 3Tare d) BBIUUCIUTENBHOE YCTPONUCTBO
dopMupyeT CHUTHAN JUIi OCTAHOBKM JICHTOYHOTO KOHBEWEpa, IepenaBacMblii B CHCTEMY
yIpaBJIeHUs JIEHTOYHBIM KOHBEHEPOM, MPHU ONPEACICHUH HAaJIU4Usl MOBPEXKACHUS KOHBEHEPHON
JICHTBL.

17. Crnocob6 o 1.1, xapakrepusyromuiics Tem, uro GUI peannzoBaH Ha BHEIIHEM YCTPOMCTBE
W/WJIY Ha BBIYUCIIUTENIBHOM YCTPOHCTBE.

18. Crmocod6 mo m.l, XapakTepusyIOUIUICS TeM, 4YTO BBIYHUCIUTENIBHOE YCTPOHCTBO
JOTOHUTEIBHO BBITIOJIHEHO C BO3MOKHOCTBIO €r0 HACTPOWKHU H/HITH OTCIIEKUBAHHS PE3yJIbTaTa
AHAJIN3a COCTOSIHUSL KOHBEHEPHOU JIEHTBI, C MOMOLIBIO BHELIHETO YCTPOUCTBA.

19. Crioco6 mo 1.1, XapakTepHu3yOLIHICS TEM, YTO JOMOTHUTEIBHO (POPMHUPYETCSI BUACOTIOTOK
¢ M300pakeHUEM MOBEPXHOCTH KOHBEHEPHOU JICHTHI, IOJTyYaeMbIi C BUIEOKAMEPHI.

20. Crmoco6 mo mn.1 XapakTepu3yIMUNUCS TEM, YTO BBIUHUCIUTEIBHOE YCTPOHCTBO
JOTMOMHAUTEIBHO (POPMUPYET aBApUHHBIA CHrHAJN ISl YBEIOMIJICHHMS OIEpaTopa JIEHTOYHOIO
KOHBeMepa O HaJUYUHU MPOAOJIBHOIO MOpe3a KOHBEHEPHOMW JIEHTHI, NEepeaaBaeMblil Ha BHEIIHEE
YCTPOHCTBO W/UITH YCTPONUCTBO 3BYKOBOTO W/WJIM CBETOBOTO OMOBEIIECHUSI.

21. CucremMa aBTOMaTU3UPOBAHHOIO OIPeEIeHUs] MPOAOJIBLHOIO Oope3a KOHBEHEePHO! JIEHTHI,
cofep:Kallasi BBIYMCIHUTENIBHOE YCTPOWCTBO, MOAKIIOUYEHHOE K IO MEHbBIIEH Mepe OJHOMY
YCTPOUCTBY U3MEPEHUs] CKOPOCTH KOHBEHEPHOMU JIEHTBI, B KOTOPOH BBIYMCIHUTEIBHOE YCTPOHCTBO
BBITTOJIHEHO C BO3MOXKHOCTBIO!

MOJIy4EeHUs] JAHHBIX WU3MEPEHHsI CKOPOCTH KOHBEMEPHON JIEHTHI C MO MEHBbIIEH Mepe
OJTHOT'O YCTPOMCTBA U3MEPEHHs CKOPOCTH KOHBEHEPHOMH JICHTHI,

00pabOTKH TONYyUEHHBIX U3MEPEHHUH, B XOA€ KOTOPOH BBINONHSIOT MX CPaBHEHHE C IO
MEHbIIEH Mepe OOHHM STAJOHHBIM 3HAYEHHEM CKOPOCTH KOHBEHEPHOH JIEHTHI W/HIU C TIO
MEHBIIEH Mepe OAHUM OJTAJOHHBIM MATTEPHOM CKOPOCTH ABHUKEHUsS KOHBEMEPHOH JIEHTHI,
CBHJIETEJIBCTBYOLIUM O HAIMYUU MPOAOIBHOIO NOPE3a KOHBEHEPHO! JICHTHI,

ONpeneeHnsl Haau4dusl MPOAOJIBHOIO NOpe3a KOHBEHEPHOM JIEHTBI B Cllydae, €Ciu
BBISIBJIICTCS MAJeHUE H3MEPEHHOIO 3HAYEHUs] CKOPOCTU KOHBEHEPHOM JICHTHI HUKE [0 MEHbIIEH
Mepe OIHOTO 3TAJOHHOTO 3HAYEHHsI CKOPOCTH KOHBEHEPHOW JIEHThl W/WJIM COOTBETCTBHE IO
MEHBIIEH Mepe ONHOMY STAJIOHHOMY MAaTTEPHY CKOPOCTH [BWXXECHHUS KOHBEHEPHOW JIEHTHI,
CBHJIETEILCTBYOLIEMY O HAJIMYUU MPOAOIBHOIO OPE3a KOHBEHEPHOM JICHTHI,

¢dukcanyu B MaMsITH JAHHBIX O BBISIBJICHHOM IPONOJIBHOM IOpEe3e¢ KOHBEHEPHOH JIEHTHI

W/WJTN WX TIepeavyr Ha BHEITHEE yCTPOICTRO.
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* Oco0ble KATETOPUH CCBUIOYHBIX JIOKYMEHTOB:

«A» - TOKYMEHT, OLPE/ICIISIONIU OOIHH YPOBSHb TEXHUKH

«D» - TOKyMeHT, NIpHUBeACHHBIN B eBpa3uiickoil 3asBke

«E» - Gosiee paHHUI TOKYMEHT, HO ONMyOJIMKOBAHHBIN Ha ATy HOJAUH
€Bpa3HicKOH 3asiBKU WM IIOCHIe Hee

«O» - TOKYMEHT, OTHOCSIIIUHCS K YCTHOMY PaCKpPBITHIO, SKCIIOHUPOBAHHIO)
H T

"P" - TOKyMEHT, OIyGIUKOBAHHBIN JIO JIAThI HOJIAUH €BPA3HICKON 3a5BKH,
HO TOCJIC JaThl HCTIPANIUBACMOTO MpUopuTeTa”

«T» - Goslee MO3AHUN JOKYMEHT, OIyOIHKOBAHHBIN MOC)Ie JaThl IPHOPUTETA H NIPH-
BeJIeHHBIH JUIS1 HOHUMAHHUS H300pSTeHHSI

|« X» - JOKYMEHT, HMeIoIUH HanGosiee GIM3K0e OTHOMEHHE K IIpeIMeTy IIOHcKa,
MOPOYAN[HH HOBU3HY HIIH H300peTaTeNIbCKUH YPOBEHb, B3SITHIH B OTASILHOCTH

«Y» - TOKYMeHT, UMeIoIUH HanGosiee GIM3K0e OTHOMCHHE K IIpeIMeTy IIOHUcKa,
MOpOYaI[UH H300peTaTeNLCKHH YpOBeHb B COUCTAHHH ¢ JPYTUMH JOKyMEHTAMH
TOH JKe KaTerOpHHU

«&» - TOKYMEHT, SIBIAIOMHNCS TaTeHTOM-aHaJIOTOM

«L» - TOKYMEHT, IPUBEACHHBIN B IPYTUX IEIIX

JlaTa mpoBeieHUs TIATEHTHOTO MONCcKa: 26 desparst 2024 (26.

02.2024)
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VIoaHoMOYeHHOE JIHAIIO!
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