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BBEJAEHHUE

B Hacrosiem TOKyMEHTE ONUCaH alrOPUTM, [0 KOTOPOMY pEaJIn3yeTcsl OIIPOC NaTYMKOB aHa-

JIOTOBOHM M JMCKPETHOW MH(OpPMAIMK, KOHTPOJb JOCTOBEPHOCTH MOCTYNHUBIIEH MHpOpManuu, oopa-

00TKa 1aHHOW MH(POPMALIMU B COOTBETCTBUH C MHAMBUAYAIbHBIMU XapaKTEPUCTUKAMH U 3aHECCHHE €€

B COOTBCTCTBYIOIIIUC MAaCCUBBIL HH(bOpMaL[I/II/I.

Hacrosiuuii fTokyMeHT HaJlo paccMaTpuBath coBMecTHO ¢ fokymeHToM ABHC.02006-01 31 03

«bubnmoTtexu, crarycol u nepemeHusie ISaGRAF. Onucanne npuMeHeHHS», B KOTOPOM JIaeTCs OTH-

CaHHE TUIOBBIX MPOrPaMMHBIX 0JI0KOB, BhimoHstomux Gyakmnun [IOU u CON.

B noxyMeHTe NpUHSTHI CIEAYIOLINE COKPAILICHUS:
ACYTII — aBTOMaTH3UpOBaHHAsI CUCTEMA YIIPABIIEHUS TEXHOJIOIMUECKUM IIPOLIECCOM;
ALII — ananoro-mugpoBoii mpeoOpa3oBaTelb;

3PA — 3anopHoO-perynupymoias apmaTypa;

KTC — xommiekc TeXHUUYECKUX CPEICTB;

MBI — MmraoBeHHas 0a3a JaHHBIX;

MCH — mexaHu3MbI COOCTBEHHBIX HYXK/I;

OAP — onepaTuBHBII apXUB pEeruCTpaLuy;

[TOU — nepBuyHas 00paboTKa HHPOPMALIUY;

IITK — nporpaMMHO-TEXHUYECKUI KOMIUIEKC;

COMU — cneunanbHas 00paboTKa HHpopMaIum;

T3ub — TexHOMOrNUECKUE 3AIUTHI  OJIOKUPOBKU;
YCO — ycTpoHCTBO CBSI3U (COMPSIKEHHUS) C 00BEKTOM;

@b — ¢ynkumoHanbHBINA OJOK (THIOBOW mporpammubiil 6ok O6ubmuorekn ISaGRAF IITK

«TopHamo»).
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1 HASBHAYEHUE U XAPAKTEPUCTHUKA

ANTOpUTM TpeaHa3HaueH JUIs ONpoca JATYMKOB aHAIOTOBOW M JUCKpETHON HMH(opMaiuu,
KOHTPOJIS JOCTOBEPHOCTH TMOCTYNHBILEH MHpOpMaLuu, 00pabOTKU €e B COOTBETCTBHM C MHIUBHILY-
JIbHBIMU XapaKTEPUCTUKAMH U 3aHECEHUs B COOTBETCTBYIOIIME MAacCHBbI MIHOBEHHOM 0a3bl JaHHBIX
(MBJ) u oneparuBHoro apxusa peructpauuu (OAP).

3azaya BBINOJHAETCS aBTOMaruuecku npu noxgade nutanus B ACYTII ¢ onepaTuBHBIM ITUK-
JIOM, YCTaHABJIMBAaEMbIM UHIMBUIYAIbHO Ul KaKOTO KaHaja.

3azaya BBINOJIHAETCS Ha KOHTpOJUIEpax HMKHEro ypoBHs. IIporpamma co3gaHa ¢ IOMOIIBIO
cucrembl pa3zpabotku ISaGRAF ¢ ucnonb30BaHueM SI3IKOB TEXHOJIOTHYECKOTO MPOTrPAMMHUPOBAHHUS,
COOTBETCTBYIOMUX MexayHaponHomy cranmapty IEC 1131-3: Sequential Function Chart (SFC),
Function Block Diagram (FBD), Structured Text (ST).

bubnmoreku crienuanu3upoBaHHBIX (YHKIIMOHAIBHBIX OJIOKOB M MPOTrPaMMHBIE YCTPOWCTBA
BBO/Ia - BBIBOJIa HAIIMCAaHBbI HA SI3bIKaX HU3KOTO ypOBHS «C» U BBICOKOTO YpOBHS «ST».

CpencrBa B3auMOJICHCTBUSA C IpaliBepaMH BXOJHBIX MOIYJIEH MPeIOCTaBISAIOTCS ONOINOTEKOM

10 boards. [ns cienmanbHOM 00pabOTKH BXOAHBIX CUTHAJIOB UMEIOTCS (DYHKIIMOHAIBHBIE OJIOKH.
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2 UCITOJIB3YEMAS HH®OPMALIUA

2.1 Bxoanas uH(opMarus B BUJIE IEKTPHUECKUX CUTHAIOB C MEPHUOIOM, 33]]aBa€MbIM WHIU-
BUJIyaJIbHO Ul KaXXIO0I'0 KaHaja, CYNTHIBAETCSI HEMOCPEACTBEHHO C BXOJ0B MOJYJIEH BBOJA aHAJIOTO-
BBIX U JUCKPETHBIX CUTHAJIOB.

2.2 B ACVYTII Typ6oarperata Ne2 TOI[ AO «PYCAJI AuMHCK» UCHIONB3YIOTCS IaTUUKU Clie-
IYIOLUX TUIIOB!

— JaTuuku HopmupoBaHHoro curiana 4-20 MmA (I'OCT 26.011-80);

— TepmoanekTpudeckue npeodpazosarenu (mo [OCT P 8.585-2001);

— TepMmornpeodpazoBatenu conporuienus (mo 'OCT 6651-2009);

— JaTYUKU JUCKPETHBIX MapaMeTPOB - THUIIA «CYXOi» KOHTAKT, KOMMYTHPYIOIINE TOKH HE Me-
Hee 5,0 MA nipu HanpsbkeHun =220 B;

— JAaTYUKU JUCKPETHBIX NTapaMeTPOB - TUIIA OTEHIMAIBbHBIN curHan ~220 B, =220 B.

[TokazaHus JATYMKOB TEMIIEPATYPHI (TEPMOIIIEKTPUUECKUX MpeoOpa3oBareneil U TepMonpeod-
paszoBarereii conporusienus) noctynarot B [ITK u3 mkada teroBoro kontpons M2GSA02 no mud-
poBbIM KaHanaMm cBsi3u (RS-485) n mo gusnueckum kKaHaiam B cilyyae UX 3a7€WCTBOBAHMS B MOJCUC-
TeMe TexHoJorndeckux 3amur (4-20 MA). [ToaTtomy nanee mo TEKCTy He paccMaTpuBaeTcs 00padoTka
B IITK noxa3anuii TepMO3JIEKTpHUECKUX MpeoOpazoBaTenieil u TepMonpeoOpasoBareneil ConpoTuBIe-
HUSL.

2.3 IlonHbli mepevyeHb BXOJHOW MH(OpMAIMU MpPUBEJCH B JOKyMeHTEe «MaccuB BXOJTHBIX U

BBIXOJHBIX NaHHBIX» (MHbopManmoHHast 6a3a JaHHBIX).
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3 PE3YJIBTATBI PEIIEHUSA

Pe3ynpTaToM pemieHus JaHHOM 3a/laud SBJSIOTCS 3HAYCHUS M3MEPEHHBIX M pacueTHHIX Mapa-
METPOB, MPOLIEIIINE HEOOXOAUMYIO IEPBUUHYI0 00pabOTKYy M KOHTPOJIb Ha IOCTOBEPHOCTD, 3aHECECH-
HBIE B COOTBETCTBYIOILIME MACCHBBI MAMATH KOHTpOJIJIEpa U MepelaHHbIe B KOMMYHHUKALMOHHYIO Cpe-
ny ACYTIL

Pe3ynbpTathl perieHus 3aayyl MpeIHa3HAYal0TCs B KaUeCTBE BXOJHBIX JAHHBIX JUIS BBITIOJHE-

HUs Apyrux TexHojorndeckux 3agad ACYTIL
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4 MATEMATUYECKOE OIITMCAHHUE

4.1 O6padoTka aHAJI0r0BOM BXOAHO MH(pOpManumn

Jlanee omMCHIBAIOTCS MPOLEAYPHI MIEPBUYHON 00paOOTKM aHAIOTOBBIX CUTHAJIOB B TOM IOPSI-
Ke, KaK OHU HCIIOJIHSAIOTCS B IPOTPAMMHBIX (yHKIMOHANBHBIX Osiokax (DB). [y curnanos no temre-

paType NopsiioK oTiIndaercs (CMOTPUTE HUXKE).

4.1.1 lemn¢pupoBanue

HNemndupoBanue (punbTpainvs) mpeaHA3HAYCHO YIS CTIIAKUBAHUS IMYJbCAIUN MapaMeTpPOB.
Hemndupyercs Ko, HoaydeHHbIH ¢ Bbixoaa ALIL.
[TporpaMMHO peanr30BaHHBIN AeMII(ep SBISETCS anepruoINIeCKIM 3BEHOM IEPBOTO MOPSIIKA.

[TocrostnHas BpeMeHH Jemiidepa 3axaeTcs npu Hanaake 3agauu [ION.

4.1.2 IIpoBepka Ha HaXOKAEHHE JJIEKTPHUYECKOr0 CHIHAJIA B I0CTOBEPHOM JHAINA30HE

Ecnu anexTpuueckuil curHajl HaxoJUTCs 3a MpeeaMy HOpMajbHOIO IMana3oHa, TO apameTp
IIpU3HAETCsl HeNOCTOBEepHBIM. Hanmpumep, ecnu curHan patuvka 4-20 MA uMMeeT 3HAUYE€HHs MEHbLIE
4 MA wim 6oubiie 20 MA, TO JaHHBIA CUTHAJI HEIOCTOBEPEH.

[Tpon3BoANTCS MPOBEPKA anmapaTHOil TOCTOBEPHOCTH 110 BHIXOy (PMIIBTPOBAHHOTO CUTHANA 32
HacTpanBaemMble rpanulbl L AD, H AD c rucrepesucom eps AD ¢ 3amoMHHaHuEM MOCIEIHETO J10C-
TOBEPHOI'O 3HAYCHMUS;

L AD — HmxHee 10IIyCTUMOE 3HAUEHUE AIEKTPUUYECKOTO CUIHAJIA;

H AD — BepxHee 1onycTuMO€E 3Ha4€HHE NIEKTPUUECKOTO CUTHAJIA.

I'uctepesuc eps AD anmapaTHOW HETOCTOBEPHOCTH BBICTaBJsieTCs MUHUMYM 1% OT Makcu-
MaJbHOI'O 3HAUEHUS BXOJHOIO TOKOBOI'O CUTHAJIA.

['ucrepesuc BBICTaBIsAETCS B IMapaMeTpax HacTpouku anrobmokos (algla, alg2a, levela) u kop-

PEKTUPYETCS B TIPOIECCE HAAJOYHBIX PadoT.

4.1.3 MacmrabupoBanue

B Tex cnyuasx, xoraa uncnoBoil ko Ha Bbixojae ALIIl cBsi3aH ¢ MCXOJIHBIM MapaMeTpPOM JIH-
HEWHOM 3aBUCHUMOCTBIO, BOCIIPOU3BEACHUE 3HAYEHHUS MTapaMeTpa B MHKEHEPHBIX €IMHULAX C YUYETOM
IIKAJTBl JaTYUKa BHITOJTHSIETCS 10 hopMmyIe:

Xym — X

X =Xy + o (11— 11 ) (1)

H

rae X — JEUCTBUTEIBHOE 3HAYCHUE NTapaMeTPa B MH)KEHEPHBIX €IMHULIAX;
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X, Xk — HA4aJI0 U KOHEL IIKAJIbl JaTYMKA B MHKEHEPHBIX €MHULIAX;

IT — Texkymuii ko1 napaMmeTpa, noJy4yeHHbIi Ha Beixoae AL,

[y — ko mapametpa, nosydaemblid Ha Beixoge ALIL mpu moaBeneHnn K HEMY HaNpPsLKEHUS,
COOTBETCTBYIOLIEr0 Hayaly LIKaJbl 1aTUYNKA;

[k — xox mapamerpa, noisyyaembliii Ha Beixoae ALl mpu mojaBeneHun K HEMY HaANPSLKEHUS,
COOTBETCTBYIOLIErO KOHILY IIKAJIbI JaTYMKA;

Ky — xoaddunment HopManm3anuu, NECITHYHOE YHCIO, JTBOMYHBIA KOJ KOTOPOTO BBIIAET
AUII mpu moaBeneHUU K €ro BXOJY HAINPSKEHUs, COOTBETCTBYIOIIETO PA3HOCTU MEXKAY BBIXOJIHBIM
CHUTHAJIOM JIlaTYMKa B KOHIIE IITKAJIbl U BBIXOJHBIM CUTHAJOM AaTdyuka B Hauaje mkanbl (Kyg = g —

Mam).

4.1.4 J/luneapusanus

HenunelHOCTh cTaTUYECKUX XAPAKTEPUCTUK JATUMKOB (3aBUCUMOCTH BBIXOJHOTO CUTHAJIa OT
MU3MEpSEeMOI BETMYMHBI) OTPEesaeTcss PU3NISCKUMU CBOMCTBAMU UX YYBCTBUTEIBHBIX DJIIEMEHTOB U
HCIIOJIb3YEMBbIM METOA0M u3MepeHus. K mnepBoMy BUIY HEMHEMHOCTH OTHOCSITCS XapaKTEPUCTUKHU
TepMonap, TEpMOMETPOB CONPOTUBIIEHUS U HEKOTOPBIX APYTUX JATYUKOB. BTOPOIl BUI HENMHENHOCTH
HMMEET MECTO, HAIIPUMED, IIPU U3MEPEHHUH PAcX0/1a METOIOM IIEPEMEHHOIO MEPEIAa JABJIEHUS Ha Cy-

JKAIOIIEM YCTPOICTBE (CMOTPUTE HUXKE).

4.1.5 IlpoBepka Ha HaXOKIeHHe TEXHOJIOTHYECKOr0 MapaMeTpa B A0NMYCTHMOM JUaNa30He

[Tpu nananke 3agaun [IOW ycraHaBnIMBaIOTCS TPaHUIBI JOMYCTUMOTO JMANa30Ha TEXHOJIOTH-
YEeCKOT0 MapaMeTpa, NMpH BBIXOJE 3a IPAHUIBI KOTOPOTO MapaMeTp CUMUTaeTcss HeAocToBepHbIM. Ha-
puMep, TemIeparypa KoHjencara He Moxet 0b1Th 600°C.

[Tpon3BoANTCS MPOBEPKA TEXHOJOTUYECKOH JOCTOBEPHOCTH IO BBIXOJY 3HAYCHHUS IMapaMeTpa
3a rpanunsl L ADB, H ADB c rucrepesucom eps ADB ¢ 3anoMuHaHueM NOCIEAHETO JOCTOBEPHOTO
3HAYCHUS.

L ADB — HmxHee J0MycTUMOE 3HaUCHHE TEXHOJOIMUECKOTO MapaMeTpa, UHXK. e/l

H_ ADB — BepxHee 1oIycTUMOE 3HAYCHHE TEXHOJIOTMUYECKOTO apaMeTpa, UHXK. el

I'uctepesuc eps AD anmapaTHOW HETOCTOBEPHOCTH BBICTaBJsieTCs MUHUMYM 1% OT Makcu-
MaJIbHOTO 3HAYEHMs BXOJHOTO TOKOBOTO curHama. I'mcrepesuc eps ADB Texnomormueckoil nocro-
BEPHOCTH BBICTABISIETCA MUHUMYM 1% OT MakcHMyMa IIKaJIbl TapaMeTpa.

['ucrepe3nchl BBICTABISIIOTCA B IapaMeTpax HacTpoiiku anrobmokoB (algla, alg2a, algSa,

levela) u KOPPEKTHPYIOTCS B MpoOIIecce HATAI0YHBIX PadoT.
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OTOT BUJ KOHTPOJISE 0COOEHHO MOJIE3€H Ul PACUETHBIX IMapaMeTPOB, TAK KaK HEOCTOBEPHOCTD
OTJENBHBIX WIEHOB, BXOAIIUX B (JOPMYJIBI pacuyera, MOXKeT ObITh He OOHApyXXeHa JAPYTUMHU BHIAMHU

KOHTPOJISL.

4.1.6 IIpoBepka Ha OTCYTCTBHE H3MEHEHHUI MapaMeTpa
Ecmm napamMeTp JIMTCIBbHOC BPEMA HC UBMCHACTCA, TO OH NPU3HACTCA HCJOCTOBCPHBIM.
JlaHHas IIpOBEpPKa BBINOJHACTCA Ul IAPAMETPOB, Y KOTOPBIX XAPAKTEPHO HAJIWUYMUE ITyJIbCA-

UAH.

4.1.7 AnropuTMH4YeCKHi KOHTPOJIb 10CTOBEPHOCTH IApaMeTPOB

B mpouecce ynkimonupoBanus komriekca texuuyeckux cpeacts ACYTII mpousBoaures
anmaparHasi JMarHoCTHKa ero paboTOCHOCOOHOCTH: MOJTyJIel BBOJIa/BBIBOIA, MTPOIIECCOPOB, KOMMYHH-
KallMOHHBIX CPEACTB U Apyrux. I[Ipum oOHapyXeHUU 0TKa30B B cucreMe Gopmupyercst coobitue. [Ipu
3TOM JUJIsl TapaMeTPOB, BBOJUMBIX Yepe3 HepaboTOCIOCOOHBIE KaHANbI, BHICTABIISACTCS MPU3HAK HEI0C-
ToBepHOCTH. OTNHMCAaHNE CBA3AHHBIX C 3THUM MPOLEAYp, ABISIOMINXCA BCTPOCHHBIMUA (DYHKIUSAMHU, TIPU-
BeneHo B omucauuu KTC.

OpnHako He Bce OTKa3bl M3MEPUTENILHBIX KaHAJIOB MOTYT OBITh OTpEAeIeHbl BCTPOCHHOM camo-
muarHoctukoi KTC. Jlns moBbIleHns: Ha/Ie)KHOCTH TIPU BBOI€ MH(POPMALIUHU B CUCTEMY ITPOU3BOIUTCS
JOTIOTHUTEIbHBIA KOHTPOJIb JOCTOBEPHOCTH ITAPAMETPOB ITyTEM ONPEACICHUS:

CMmotpure nyHkThI 4.1.2, 4.1.5, 4.1.6.

[TapameTp cuuTaeTcss HEIOCTOBEPHBIM, €CIIM OH HEAOCTOBEPEH XOTs ObI O OJHOMY W3 BHUJIOB
KOHTpoJs. B cnyuae npusHaHus napaMeTpa HELOCTOBEPHBIM ITPOU3BOIUTCS 3aMEHA HAa HEOTPaHUUEH-
HOE BPEMsI HEJIOCTOBEPHOI'O 3HAUEHUs Ha IOCJENHEE 3HAaYCHHE, IPU3HAHHOE JOCTOBEPHBIM. Jls He-
JOCTOBEPHOTO TMapaMeTpa 3alpelaercs AajabHeas o0padoTka.

JUisg pacueTHBIX MMapaMETPOB, B KOTOPBIX MCIOJIB3YIOTCS MapaMeTpbl, MPU3HAHHBIE HEIOCTO-
BEPHBIMH, MOXET MPOU3BOJUTHCS 3aMEHa UX Ha pacueTHoe 3HaueHue. [Ipu aTom [uid pacyeTHOro na-
paMeTpa MOXKET ObITh pa3pelleHa AajabHeimas oopaboTka, OJHAKO JJIsl HETO BBICTABISAECTCS MPU3HAK
«Hu3kas Tounocte». HanpuMep, npu pacuere pacxol0B ¢ KOPPEKLUHUEHN 10 MIOTHOCTH CPEIbl IIPU He-
JOCTOBEPHOM IapaMeTpe TeMIIEPaTyphbl UM AABJICHUS CPEAbl BHIYUCICHUE MOKET OBITh MPOJIODKEHO

IIpH 3aMCHC HCAOCTOBCPHOTO 3HAYCHU A INIOTHOCTH, ITPUHATOC ITPU PaCUCTC CYKAIOIICTO yCTpOﬁCTBa.

4.1.8 ®opmupoBanue cOOLITHS NIPH BbIX0/Ie 3HAYCHHS NapaMeTpa 32 YCTaBKH
Jlnst m000ro nmapaMeTpa MOKeT OBITh 33JJaHO JI0 YETHIPEX YCTaBOK, 0003HauaeMble KaK HIDKHSSA
aBapuiiHas u npexynpenutensHas rpanunsl (HAT, HIID) u BepxHsas nmpenynpeauTenpHas U aBapHii-

Has rpanunsl (BIIT, BAT).
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3Ha4YeHUs YCTABOK JUISl OTJCIBHBIX MTAPAMETPOB MOTYT ObITh MIEPEMEHHBIMU B 3aBUCUMOCTH OT
3HAYeHUH JPYTrUX MapaMeTpoB W COCTOSHUS OpraHoB yrpasiieHHUs. JIo0as U3 3TUX YCTaBOK MOXKET
OBbITH 3a/1aHa B Ipe/enax MKajbl JAHHOTO MapaMeTpa, 1100 He 3a7aHa.

Jlnst uckiitoueHus «apebe3ra» mpu MyIbcalusax MapaMeTpa 3aaeTcsl 30Ha TUcTepe3nca & HHAN-
BUJyaJIbHO JUTS K&KIOTO nmapameTpa. Tak Kak BeIMYMHa O HE BIMAET Ha METPOJIOTHYECKUE XapaKTepH-
CTMKH KaHaJla U3MEPEHHUs, OHA MOKET OBITh 3aJaHa Jito0OW (B mpezenax pa3yMHOIo), HO HE MEHee
MOJIHOW aMIUTUTY/IBI MyJbCAllM TTapaMeTpa MpH BBIOpaHHOW amepType. 3HaueHUs YCTaBOK U O COOT-

HOCSITCSI MEXKTy CO00#1, KaK TIOKa3aHO Ha pUCYHKe 1.

BAT }’ Fﬁ\ l N

[\

HAT

=7

e fa \ /
f N/

jpS—

Pucynoxk 1
®opmupoBaHuE COOBITUI TPOU3BOIUTCA B CICAYIOMINX CIyJasx:
— IIpH BBIXOJIE 3HaYeHMs apameTpa 3a yctaBky BIIT (BAI') causy;
— IIpU BXOJIe 3HaYeHHUs apamerpa 3a ycraBky BIIT'- 6 (BAI'- 8) cBepxy;
— IIpM BBIXOJIE 3Ha4eHMsI napamerpa 3a yctaBky HIII' (HAI') cBepxy;

— IIpU BXOJie 3HaYeHus napamerpa 3a ycraBky HIII+ 6 (HAI+ §) cauzy.

4.1.9 Aneprypa u3MepsieMbIX IapaMeTPOB

Jlns cokpamieHuss o0beMOB HH(pOpMAIMM, IepelaBaeMold B KOMMYHHMKALIMOHHYIO Cpeny
ACYTII, BBOOUTCS MOHATHE anepTypbl. AepTypoil Ha3bIBAETCS BEIMYMHA (B OTHOCHUTEIBbHBIX WIIU
$U3NUEeCKUX eAMHUIAX) OTKIOHEHHS OT TEKYILETro 3HauYeHHs MapaMeTpa MpH MPEBLILICHUH Yepe3 KO-
TOPYIO BO BpeMs OIPOCa HOBOE 3HAYCHHE MapaMeTpa 3aHOCHTCS B ONEpaTUBHYIO 0a3y naHHBIX. [lepe-
Jjaue TOAJIeKaT apaMeTpbl, I3MEHEHUE 3HAUE€HUsI KOTOPBIX IPEBBIIIAET 3HAUYCHUE AllEPTYPHI.

BenuunHa anepTypbl 3aJaeTcsl MHAMBUYaIbHO IS KQXJ0I0 KaHajga U3MEPEHHUs NPHU €ro Ka-

nOpoBke. BeI60p BenMUUMHBI aniepTypbl OTPAaHUYEH CBEPXY MAaKCUMAIbHOM BEJIMYMHON MOTPEIIHOCTH,
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HOPMHUPOBAHHOM JUIs JIaHHOTO KaHaja, a CHU3Y — MPOIYCKHOM CHOCOOHOCTHIO KOMMYHUKAIIMOHHOM
cpeast ACYTII nnu pazMepoM onepaTUBHOTO apXHBa.

[TpunumnB! BBIOOpA anepTypsl B GU3NYECKUX BETHUNHAX:

— 3HAUEHUs anepTyphl HE JTOJDKHBI NPEBBIIATE PETVIAMEHTHBIE HOPMBI IIOTPELIHOCTH U3MeEpe-
HUMI TEXHOJIOTMYECKHX apaMmeTpoB TEIUIOBBIX AJIEKTPOCTAHLINH, yKa3aHHbIE B
CTO 70238424.27.100.037-2009;

— IpUOJIMKEHHBIM pacueT BEJIMYMHBI alepTypbl OCHOBHBIX M3MEpSEMBIX IMapaMeTpoB: TUara-
30H W3MepeHus (IKana mpubopa), neneHHbiii Ha 100, yMHOMXKaeTcs Ha KJIACC TOYHOCTH TIEPBUYHOTO
npeobpaszoBarens (qaTunka) u aenurcs Ha 2. [Ipu rpyboM OKpyriieHnu — NOJOBHUHA HOTPEIIHOCTH U3-
MEPUTEIBHOTO KaHaJIa;

— IIPY TIOBBIIIEHHBIX MyJIbCAMIX MapaMeTpa HEOOXOIMMO TMOBBICUTH 3HAYCHHE alepTyphl, C
y4eTOM BpPEMEHH JIeMII(HPOBAHUS BXOJHOTO CIIIKHUBAIOLIETO (PUIHTPA;

— IIpU BBIOOpE anepTypsl HEOOXOJUMO YUUTHIBATH MPEIHA3HAYCHHUE MTapaMeTpa: JUIsl KOHTPOJIS
nmycka ¥ octaHoBa, T3ub HE0OX0AMMO MOHU3UTH 3HAYCHUS anepTyphl A YBEIMUCHHUSI TOUHOCTH U3-
MEPUTEIBHOTO KaHajla U ydeTa JAMHAMUKM Ipoliecca; /Uil BTOPOCTENEHHBIX MapaMeTpOB IOBBICUTH
3HAUEHUS alePTypBl C LENbI0 YMEHBIIEHHS KOJMYECTBA CETEBBIX IIEPEMEHHBIX B IEPUOJ OIIPOCA;

— OKOHYATeJbHAs KOPPEKIHs arnepTypbl MPOU3BOAUTCS B MEPHOJ MYCKOHAIATOYHBIX paboT

IpHU HAJIMYNU TCXHOJIOTMYCCKUX MTPOLCCCOB.

4.2 O6padoTka qucKpeTHOM HHGOpMaLUU

4.2.1 Yerpanenue «apebesray. [Ipu mynpcanusx mapameTpa, Hampumep, AaBICHUS, U3Mepsie-
MOTO MaHOMETPOM C BBIXOJHBIM JIMCKPETHBIM CHTHAJIOM, OTCTpOiiKa OoT mepedpocku curnana (1-0-1)
MIPOU3BOAUTCS anmapaTHbiM GuiabTpoM Moayist Y CO B mepuost 3aJaHHOTO (MIIBTPOM MHTEpBaJia Bpe-
MEHH C COXpAaHEHHEM CUTHaJla CpabaThIBaHUs YCTABKH.

4.2.2 ®opMUPOBAHUE CUTHAJIOB JIBYX-, TPEX- U T.[. NO3ULMOHHBIX N1apaMETPOB (IIEPEKUIHBIE
KOHTAKTHI pelie, KOHEYHbIX U MyTEBbIX BBHIKIIOUATENEH, KII0UM BEIOOpA PEKUMOB H T.I1.) TIPOU3BOIUT-
sl IO Ta0JUIe BOBMOXKHBIX COCTOSIHUN CUTHAJIOB, COCTABJICHHOW MHIUBUAYAIBHO JUIS KaXKJOTO TaKO-
ro napamerpa. [Ipu 3TOM eciu nmapameTp UMeEeT «HEpa3pEIIEHHOE» 3HAYE€HNE, OH CYMTAETCS HEJOCTO-
BEPHBIM.

4.2.3 B ciy4asix He00X0IMMOCTH MPOU3BOJUTCS MHBEPCHS COCTOSTHHSI CUTHAIIA.

4.2.4 CurHansl cpabaTeIBaHUsI TapaMeTpoB WM u3MeHeHus: coctosinuii 3PA wim MCH 3aHo-
CATCA B «JIOKAJIBHBIN» MAaCCHB JAUCKPETHON MH(POPMAIIMU C IPUCBOCHUEM METKH BPEMEHH M MPU3HAKa

AOCTOBCPHOCTH.
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4.2.5 ®opmupoBaHue COOBITHS M Iepeaada COOOIICHUsI O HEM B KOMMYHHUKAIIMOHHYIO Cpeay
ACYTII npous3BoANTCS IPU U3BMEHEHUHU COCTOSTHUSI TUCKPETHOIO CUTHAJIA.

4.2.6 KOHTpoJIb 10CTOBEPHOCTH AUCKPETHBIX apaMETPOB

JUis OTHOTO3MLIMOHHBIX JUCKPETHBIX MapaMeTpPOB AITOPUTMUYECKHII KOHTPOJb JOCTOBEPHO-
CTH He mpou3BouTcs. s AByX-, Tpex- U 0Oosiee MO3UIMOHHBIX AUCKPETHBIX MapaMeTpoB KOHTPOIb
JOCTOBEPHOCTH MPOU3BOAMUTCS MO TAOIHMIIE BOBMOXKHBIX 3HAUCHHM, 3aJaBaeMO MHIUBUAYaJIbHO IS
Ka)KJI0T0 IapameTpa.

4.2.7 Ilpouenypsl, BBIIOJHSAEMBIE B Cllydae IPU3HAHUSA AUCKPETHOTO NapaMmeTpa HEIOCTOBEp-
HBIM

[TapameTp cuuTaeTcsi HEIOCTOBEPHBIM, €CIIM OH HEAOCTOBEPEH XOTs OBl IO OJHOMY W3 BHUJOB
KOHTPOJIS (anmapaTHbIil KOHTPOJIb WIM KOHTPOJIb MO TaliHIle BO3MOXKHBIX 3HaueHuit). [Ipu stom mis
HEI0CTOBEPHOTO MapaMeTpa 3ampeniaeTcs JainbHeias o0padoTka.

JU1 pacueTHBIX IUCKPETHBIX IAPAMETPOB, B KOTOPBIX MCIOJIB3YIOTCS IApaMETPhI, IPU3HAHHbIE
HEZOCTOBEPHBIMH, MOKET IPOU3BOJUTHCS 3aMEHA MX Ha 3apaHee 3a/laHHOE 3HAu€HUE WM Ha Iapa-
METp PYYHOTO BBOJIA, 3aIPOC HA KOTOPBIA JOJKEH (OPMHUPOBATHCS B Cllydae MPHU3HAHMA MapaMeTpa

HEJIOCTOBEPHBIM.

4.3 CneunajabHasi 00padoTka nHpopmanumn

CnenuanbHast 06padoTka nadopmarun (CON) 3akimrouaercs B BBOJIE MONPABOK Ha OTKIOHEHHE
napaMeTpoB Cpesibl OT PACYCTHBIX 3HAUEHUH U IPUMEHSIETCS TIPU:

— IIPU U3MEPEHUH YPOBHS (B MOJIOTPEBATEIISAX, KOHACHCATOCOOPHUKE U T.I1.);

— IIPU U3MEPEHHUHU pacxoja (BOJbI, Mapa M T.I1.) METOJIOM IIEPEMEHHOTO Mepernaja JaBlIeHud Ha
CY’XKaIoIlleM YCTPOMCTBE.

CyxaromuM ycTpOHCTBOM MOXET ObITh Juadparma Him COIuo.

4.3.1 U3mepenne ypoBHsI 110 MeTOAY Nepenajga JaBJeHUs] HA YPABHUTEIBHOM COCYy/ie

[Tpu u3mepeHnu ypoBHs AU(MaHOMETPUUECKUMU YPOBHEMEPAMHU 3aBHCHUMOCTh MEX]Y HU3Me-
pSAeMBIM YPOBHEM U IIEpEnaioM JaBJICHUS Ha OTOOPHOM YCTPOUCTBE MMEET CIIeIYIOLINI BHI:
h=kAp+b 2)
rze h — u3aMepsieMblil ypoBeHb;
Ap — nepeniaj JaBlieHUs] HA OTOOPHOM YCTPOWCTBE,
b — mocTosIHHAsE COCTABIIAIONIAsA, 3aBUCSIIAS OT KOHCTPYKLUU OTOOPHOTO YCTPOMCTBA M COOT-
HOILEHHUS MJIOTHOCTEH KUIKOCTH, YPOBEHb KOTOPOU M3MeEpsETCs, U ras3a (1apa) B MPOCTPAHCTBE Hal

HEl;
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k — ko3 dunmenT, 3aBUCAIINN OT KOHCTPYKIIUH OTOOPHOTO YCTPOIMCTBA U COOTHOIICHHUS TUIOT-
HOCTEH XKUAKOCTH, YPOBEHb KOTOPOH U3MepsAETcs, U ras3a (apa) B IpOCTPAHCTBE HaJl HE.

3HavyeHus BelW4MH K 1 b B popmyne (2) 3a1ai0TCsl MHAMBUAYATIBHO AJIS KaXXAO0TO KaHaia Ipu
€ro KajanoOpoBKe.

Ecnu 3agana KoppeKuus ypoBHS B 3aBUCMMOCTH OT JaBJICHUS B cocy/e, To Ko3dduiueHTs! k u
b BBIYMCISIOTCS B 3aBUCUMOCTH OT JIaBJICHUS B COCY/IE.

Ecnu koppekuusi ypoBHS B 3aBUCHMOCTH OT JaBJICHUs HE 3aJaHa, TO KodpduimeHTs k u b
MPUHUMAIOTCS TOCTOSTHHBIMH.

Brruncrnenue ypoBHS M KOPPEKLHUS MO JABICHUIO MOXET OBITh BBIIOJHEHA U1 YPAaBHUTEIHHBIX
COCYJIOB UETBIPEX TUIIOB:

1) KoHAEHCAIMOHHBIN HE 000TPEeBaEMBIN COCY/I;

2) ypaBHUTEIBHBINA COCY/]] C TOJHOCTHIO 000TPEBAEMBIM «ILITFOCOM;

3) ypaBHUTEIBHBIN COCY/ C YACTHYHO 000TPEBAEMBIM ILITFOCOM;

4) KOHJEHCAIMOHHBIN COCY/ MPH U3MEPEHUU YPOBHS B TIOJJOIPEBATENSAX.

CMmoTpuTe onMcaHue TUIOBBIX (PYHKIIMOHAIBHBIX IpOrpaMMHBIX 010k0B level u levelcf [8].

4.3.2 U3mepenne pacxoaa 1o MeToay HepeMEHHOIO Iepenaja AaBJeHUs Ha CyKaloleM

ycTpoiicTse

4.3.2.1 13mepenue pacxona BOAbI
W3mepenune pacxoaa BObI IPOU3BOAUTCS IO METOy NIEPEMEHHOT0 Mepernaza JaBIeHus Ha Cy-

xatomem ycrtporicte. @opmyna st pacdera pacxoaa Boasl corinacHo ['OCT 8.586.5-2005 umeer

BU/I
MaccoBslii pacxo BOJbI, €AMHULBI U3MEPEHUs — T/4:
2 2 [
4y =C,dy Koy -C-E-K, K, - \JAp-p 3)
OGBEMHBII PACXOJT BOJIbI, CAMHUIIBI U3MEPEHHS — M’/
2A
qv=Cq.d202.Kéy.C.E.Km.Kn. _p (4)
Yo,
e ¢, — TOCTOSIHHBIA KO((UIHMCHT PacXo/a, SBISIOLMIACI XapAaKTCPUCTHKON CYXKArOLIEro
YCTPOUCTBA;

d,, — IMaMeTp OTBEPCTHUS CYKAIOLIEro ycTpoiicTBa npu tremnepatype 20°C;
K.y — K03(h(UIMEHT, YyIUTHIBAIOIIUNA U3MEHEHHUE AUaMeTpa OTBEPCTHUS CYXKAIOLIEro yCTpOii-

CTBa, BBI3BAHHOE OTKJIIOHEHUEM TeMIiepaTypsl cpenibl ot 20 °C;
C — xo3(ppunreHT ucrevueHus;

E — K03(pPHUIHMEHT CKOPOCTH BXO/1a;
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K, — nonpaBouHbIil KO3(DPUIUCHT, YIUTHIBAIOIINN IEPOXOBATOCTh BHYTPEHHEH MOBEPXHO-

CTHU UBMCPUTCIIbHOT'O pr6onp0130£[a;

MBI,

K, — nonpaBoyHblil KOAGPHUIMEHT, YIUTHIBAIOIIUN NPUTYIUICHHE BXOAHON KPOMKH 1uadpar-

Ap — nepenaj JaBJeHUs Ha CyxkaroleM ycrpoicTtse, MIla;

 — IJIOTHOCTb BOJIBI, KI/M .

Brruncnenue ykasansubix napamerpos onpeaeneHo B 'OCT 8.586.5-2005.
Pacxon Boab! Beruncisercs ¢ nomoinbio @b wslph u flow d [8].

4.3.2.2 3mepenne pacxona napa

HpI/I HU3MCPCHHUU paCXoJia I1apa, BBIIIOJIHACMOM C y‘-IéTOM HeﬁCTBHTCHLHLIX nmapaMeTpoB U3MC-

psiemoii cpenpl, npumensiercs popmyina (5) cornacHo 'OCT 8.586.2-2005.

qng'cq'dzzo'Kéy'C'E'Km'Kn'\/Ap'p (5)

I€  Cq— IOCTOSIHHBINA KOA(Q(QULIUEHT YpaBHEHUS PacXo/a;

€ — KO3 QUIMEHT paclIiupeHus napa.

dyo — IMameTp OTBEPCTHS CyXKalOIIEro ycTpoicTBa mpu temneparype 20°C;

K¢y — KO3p@uUIUEHT, yuuTHIBAIOIUI HW3MEHEHUE AMAMETPA OTBEPCTHUS CYXKAIOLIErO
YCTPOMCTBA, BBI3BAHHOE OTKJIOHEHHEM Temneparypsl oT 20°C;

C — ko3 ppuLMeHT ucTeUeHus;

E — ko3¢ dunment ckopoctu Bxoaa;

Ky — monpaBouHblid KOA(QQUIMEHT, YYUTHIBAIOIIUNA IIEPOXOBATOCTh BHYTPEHHEW MO-
BEPXHOCTU U3MEPUTENHHOTIO TPyOOIIPOBOAA;

K. — momnpaBouHbIii KO3((UIMEHT, YUYUTHIBAIOLUIUI NPUTYIJICHUE BXOIHOM KPOMKHU
nadparms;

Ap — nepenaj TaBJICHNS Ha CY/KAIOILEM YCTpOUCTBE, I1a;

p — IIIOTHOCTb Mapa, KI/M’.
Brruncnenue ykasansubix napamerpos onpeaeneHo B 'OCT 8.586.2-2005.

Pacxon mapa Beraucnsiercs ¢ nomorisio @b wslph u flow d [8].

4.3.3 Pacuer ckopoCcTH H3MEHEHHUs IapaMeTpa

Pacuer CKOPOCTHU U3MCHCHUA IMapaMCTpa HAa 3aJaHHOM HHTCPBAJIC BPCMCHU MPOU3BOJUTCA 110

bopmyre:
. 3f(Xi)+ 1f(Xi- h) - 1f(Xi- 2h)- 3f(Xi- 3h)
F'= (6)
10A
Jluem
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rae f(Xi), f(iXi - h), f{Xi - 2h), f{Xi - 3h) — 3HaueHus u3mepseMoro mapamMerpa B MOMEHTHI
BpeMmeHH (Xi - kh) Ha BeIXoJie criiakuBaromero GuibTpa (Ui UCKIIOUEHHs BIUSHUS MyJIbCalluU a-
pamerpa).

Br16op uHTepBana BpeMeHH h onpezaensercs TMHAMUYECKMMH XapaKTEPUCTHUKAMH U3MEPIEeMO-
ro napaMmerpa. Beinnuuna h nomkna ObITh Takoil, 4ToOBl MPH MAaKCHUMaJIbHOM 4acTOTE WM3MEHEHHUs
(GWIBTPOBAHHOIO NapaMeTpa Ha MHTEPBaJe MOHOTOHHOCTU (IPUOIU3UTENILHO O/IHA YETBEPTh MEPHO/Ia
IIPU TIEPUOJIMUECKOM CUTHAJNIE) YKIaAbIBAIOCh He MeHee 3 — 4-x BenuuuH h. Torna morpenrHocTs omn-
peneneHus NpoOU3BOIHON OyIeT MUHUMAIIbHOM.

CkopocTh H3MEHEHHUs ITapaMeTpa Beluucisiercs ¢ nomoiubio @b svp [8].
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5 AJITOPUTM PELHIEHUA

5.1 CtpykTypa anropurMa BbIIOJHEHUS 33aJjauil MPEJICTaBlIeHa Ha PUCYHKE 2.

5.2 BBoa uHpopManuu OT BXOJHBIX MOJIYJIEH OCYIIECTBISIOT COOTBETCTBYIOIINE MPOTPAMM-
HbIe yCTpoicTBa BBoAA (cM. «Onucanue 6ubnnorek [ISaGRAF», 6ubnunoreka I0Oboards). Kaxxmoe mpo-
IpaMMHOE YCTPOMCTBO LMKIMYECKH CO CBOMM IEPUOJIOM OINpOca 3aHOCUT MH(POpMalKI0 B 00JacTh
MaMSTH C COBMECTHBIM JJOCTYIIOM.

[lepuon ompoca aHANOTOBBIX MAPAMETPOB 3aBUCHUT OT JTMHAMMUYECKMX XapPaKTEPUCTUK KaHaja
nu3MepeHus. [l 60JIbIIMHCTBA aHAJIOTOBBIX MTAPaMETPOB U 3a/1a4 B SHEPreTHKE YA0BIETBOPUTEIEHBIM
sBisieTcst uuki onpoca 0,1 — 0,2 c.

Jlnist AMCKPETHBIX MapaMeTpoB IMKJI ONpoca JODKEH 00ecreunBaTh BBINOJIHEHHE TPeOOBAHMUS
1o OBICTPOAEUCTBHIO 33/1a4 MOTpeOUTENEH, a TaKKe MO TOYHOCTH MPUCBOCHUSI METKU BpeMeHH. [[is
OO0JIBIIMHCTBA JUCKPETHBIX TAPAaMETPOB YJOBIECTBOPUTENBHBIM TAKXKE SBJIAETCS LUK onpoca 0,1 c.

[IporpammHbie ycTpoiicTBa BBOJA BXOJHBIX MOJYJEH 3alpoOrpaMMHUpPOBAHbI TaK, YTO BBIIAIOT
3HAa4YeHUE B €JMHULIAX JAaTUMKa (17151 aHAJIOTOBBIX CUTHAJIOB) — MUKPOAMITIEPHI JJIs1 TOKOBBIX JaTYUKOB,
«0» min «1» 171t TUCKPETHBIX TaTYUKOB.

5.3 CpeacrBamu [SaGRAF npousBoautcs nanpHeimas nepsruuHas o00paboTKa CYUTAHHBIX Ia-
pametpoB. st o0pabotku nndopmanuu B Oubanorexe ISaGRAF ucnons3ytorcs uMeroniecs pyHk-
LMOHAJIbHbIE OJOKHU, BBINOJIHAOUIME cleayomue GyHKUuU: GuiIbTpanus, MaclTabupoBaHue (moiry-
YeHHE 3HAUEHUS aHAJIOrOBOrO MapaMeTpa B TEXHUUYECKHX M B Oe3pa3mepHbix eaununax ot 0 no 1000),
JMHEapHU3alysi, KOHTPOJb JOCTOBEPHOCTH, (POPMUpPOBAHHE COOBITUN MPU TOCTH)KEHUU 3HAYEHUS Ma-
paMmeTpa BEIMYMHBI YCTaBKH. 3aTeM, 00paOOTaHHbIE 3HAYEHHsI CO CBOMMHU MTOTOBBIMHU NpPU3HAKAMU
JOCTOBEPHOCTH, 3aHOCATCS B JIOKaJIbHBIA MaccuB Bx0AHOM nnpopmaru (MBJ).

5.4 Cpencra 6ubnuotexku 10 boards opranusyioT OTHpaBKy COOOIIEHUNH B KOMMYHHKAIIMOH-

Hyto cpeny ACYTII u Beliady KOMaH Ha yCTPOKWCTBA BBIBOJA.
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BxoaHble ycTpoiicTBa
ALN

IO board

-

HacTpoeyHas nHpopmaums

Bl

A

®YHKLUMOHaNbHbIe 610KK
MacwTabupoBaHue, IMHeapu3aums,
KOHTPO/Ib JOCTOBEPHOCTH

o

Lukn BbinosHeHUA, Tabanubl
npeobpas3oBaHusA

HacTpoeyHas nHpopmaums

Bl

JIMHEWHbIN MaccuB BXOAHbIX MapameTpoB

IO board

a

MocTtoAHHasa dunbTpa,
YCTaBKM

HactpoeuHasa nHbopmaums

Bl

AnepTypa, uMKN nepegaym

Pucynox 2 — CtpykTypa aaropurma rnepBUuHON 06paboTKu HH(popMauu

NNam.

Kor. y4.

Jluecm
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MNPUJIOXEHUE A — IPOLIEAYPA CIIEIIMAJIBHOM OBPABOTKUA UH®OPMAIIUU

Tabmuna A.1 — O6paboTka CUTHAIOB AATYUKOB C KOPPEKIUEH

IMpouenypa
Kox curnana Kparkoe nms En. napam. CurHaJjbl it KOPppeKIUH IJIOTHOCTH Cpebl En. mapam. 06paGoTKH
M2LBA10CT001XQ20 T cBexero mapa nepen I'TI3-1 °C
M2LBA10CF001XQ30 | T CBexero mapa ma /4 Q pa ep ©opmyna 1,
TypOuHy, H.1 M2LBA10CP001XQ20 P cBexero mapa nepen I'TI3-1 Krc/cm2 ®opmyna 5
M2LBA20CT001XQ20 T cBexero mapa nepen ' TI13-2 °C
M2LBA20CF001XQ30 | T CBeXero mapa na /4 Q Pa 1ep ©opmyna 1,
TypOuHy, H.2 M2LBA20CP001XQ20 P cBexero mapa nepen I'TI3-2 Krc/cm2 ®opmyna 5
M2LBDI11CT001XQ20 T nmapa Ha mpou3BOJCTBO, H.1 °C
M2LBDI11CF001XQ30 | T 'apaB npouss. T/ Q PaHa ip dopmyna 1,
or6ope Nel M2LBD11CP002XQ50 P mapa Ha npousBoacTso, H.1 Krc/cm2 ®opmyna 5
M2LBDI12CT001XQ40 T nmapa Ha MPOU3BOICTBO, H.2 °C
M2LBD12CF001XQ30 F mapa B npouss. /4 Q P P @opmyna 1,
or6ope Ne2 M2LBD12CP002XQ50 P mapa Ha npousBoaCTBO, H.2 Krc/cm2 ®opmyna 5
F nuraTensHol Bosibl const °C ®opmymna 1
M2LAB10CF001XQ30 T/9 ’
Q 3a [IB]1-3 const Krc/cm?2 ®opmyrna 3
- const °C
Q2LBF12CF001XQ30 | [ Mapamepen bPOY /4 ©opmynra 1,
2 const Krc/cm2 dopmyna 5
2L.BF15CT001XQ20 T nmapa 3a BPOVY-5 °C
Q2LBF15CF001XQ30 F mapa 3a BPOV-5 /4 Q Q P ©opmyna 1,
Q2LBF15CP001XQ20 P napa 3a BPOY-5 Kre/cm2 ®opmyrna 5
M2MKW60CL001XQ30 | UL Macaa B rposa- MM const - Dopmyna 1,
TBOpE dopmyna 2
M2MAVI0CL001XQ30 | LB “HMcTom orceke MM const Kre/em2 Popmyna 1,
Mmaciobaxa dopmyna 2
M2LAD10CL001GXQ30
Q LsIIBAL, x.1,2 MM const kre/em2 ®opmyna 1,
M2LADI10CL002GXQ30 dopmyia 2
M2LAD20CL001GXQ30
Q L s IIBA2, n.1,2 MM const Kre/om? ®opmyna 1,
M2LAD20CL002GXQ30 dopmyina 2
M2LAD30CL001GXQ30
Q L s IIBA3, n.1,2 MM const kre/em2 ®opmyna 1,
M2LAD30CL002GXQ30 ®opmyna 2
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