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BBenenue

Ilepen  wcnmoJib30BaHHEM  YCTPOIiCTBA  HEO0XOAUMO  BHHMATEJIbHO

03HAKOMHUTLCHA C JAHHOMU IJI1aBOM.

B »9T0#f TmaBe ommcaHBl MEpHl MPEIOCTOPOXKHOCTH, KOTOPHIE HYKHO TIPHHATH IIEpe/l HCMOIb30BAaHHEM
ycrpoiictBa. HeoOXommmo MOJHOCTHIO TPOYUTATh W TOHSATH 3Ty IJIABY TEpe] YCTAaHOBKOHW W 9IKCIUTyaTaruen
ycrpoiictBa. KoMnanusi He HeceT OTBETCTBEHHOCTH 33 BPEM, IPUUMHEHHBIH B pe3yJibTaTe HENPABUIBHOM HKCIUTyaTallun
U HTHOPUPOBAHUSI COOTBETCTBYIOMINX MPETYIIPEKACHIH B PYKOBOACTBE.

[lepen BbimosHeHueM i00BIX OMNEpalMii C  YCTPOHCTBOM COOTBETCTBYIOLIME CHELMAINCTBI  JIOJKHBI
BHUMATEJILHO [IPOYUTATH JJAHHOE PYKOBOJICTBO U 3HATh HEOOXO0/JMMbIE Pa3/ieJbl.

PykoBOJICTBO 10 AKCIITyaTalluy U MEpeUeHb IPETyTPExICHHH:

B sTOM pyKoBO/CTBE OYMyT HCIOIH30BAHEI CIEAYIONIUE CTAHAAPTHBIE OTPEICICHUS:

Onacno! IIpeneOpexeHne MepamH IIPEIOCTOPOKHOCTH TNPHBEAET K CMEPTH, CEPbe3HbIM TpaBMaM HIIH
CEpBE3HOMY MTOBPEIKACHHUIO 000PYIOBAHMS.

Buumanmne! [IpeneOpexxeHne mMepamu NPeIOCTOPOKHOCTH MOXKET IMPUBECTH K CMEPTH, CEPLE3HbIM TpaBMam
MM CEPbE3HOMY MOBPEKJIEHUIO 000PY/I0BAHMSI.

OcropoxHo! IlpeHeOpekeHne MepaMH IPETOCTOPOKHOCTH MOXKET IPUBECTH K JIETKUM TpaBMaM HIIH
MIOBPEkK/IEHUIO 000pyI0BaHMA. B HacTHOCTH, JaHHBIM CIOBOM O0O3HAYalOTCSl CUTYalldd, B KOTOPBIX BO3MOXKHO

IIOBpEKIEHUE YCTPOHCTBA M 3AILUIIAEMOTO 000y 10BaHHA.

® OmacHao!

IIpm pabotaromieid cucTeMe KaTETOPHUYECKH 3alpemiacTcs pasMbIKaTh LEmb TpaHcopMaTopa TOKa,
MOIKITIIOYCHHOTO0 K ycTpoiicTBy! Takas pa3oMKHyTass [EIIb MOXKET CO3MaTh YPE3BBIYAMHO OIIACHOE BBICOKOE
Hanpspkerre. HeoO0xoauMo m36erarh KOPOTKOTO 3aMbBIKAHUS BTOPWYHONW OOMOTKH TpaHchopmaropa HanpspKeHus,
MOJKJIKYEHHOr0 K ycTpoicTBY! Takoe KOPOTKOE 3aMbIKAaHUE MOXKET MPUBECTU K O0PAa30BAHUIO UPE3BbIUYAKHO OMACHOMI

AYT'd KOPOTKOT'O 3aMbIKaHMUs.

® Buumanue!

Bo Bpewmst pabGorbl 21eKTpO00OPYA0BaHMSI HA HEKOTOPHIX KOMIIOHEHTAX YCTPOWCTBA MOJMKET IIPUCYTCTBOBATH
BLICOKOE HampspkeHue. HempaBuiibHOE OOpamieHHe MOXKET IPUBECTH K CEPhE3HBIM TpaBMaM M IIOBPEXKCHHUIO
000pyTOBaHUS.

K pabote ¢ ycTpoiicTBOM iy BOIHU3M HETO JOIYCKAFOTCS TONBKO CIEHHAIMCTHI, HMEIOIINE COOTBETCTBYOLIYIO
kBammpukannio. llepcoHanr DOMKEH OBITH O3HAKOMIICH C MEpaMH IPEAOCTOPOKHOCTH M PabOYMMU IIPOLIECCaMH,
YIOMSIHYTbIMH B JIaHHOM PYKOBOJICTBE, & TAKXKE C PaBUIaMHU TEXHUKH 0€30MaCHOCTH.

Ocoboe npumeuanue: HeoOXOAMMO COOJIOJATH HEKOTOpble OOLMe mpaBuia PabOThl C BbICOKOBOJILTHBIM

O60py,I[OBaHI/ICM IO/T HAIPSAXKCHUCM, HHAUC BO3MOXKHBI CCPHC3HBIC TPAaBMBI U ITOBPCIKICHUC 060py,Z[OBaHI/I5[.

o OctopoxHO!
3ax¥M 3a3eMIICHUS YCTPOHCTRA JJOMKEH ObITh HAJEKHO MOIKITIOUEH K 3a3eMIISIONIEH [ITIHE.

VYcTpoiicTBo paspemraercs 3KCIUTyaTHPOBATh IPH YCIOBHAX OKPYXKAOIMIEH CPebl, YKa3aHHBIX B TEXHHUECKOH

A-
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crierpuKaI|K, MPH 3TOM HEOOX0AMMO M30eraTh CIMIITKOM CHIIHBHOW BUOPAIMH Ha MECTE DKCTLTYaTAIT|H.

IMpu monkmioYeHUH OOOPYAOBAaHUA K IICMIAM MEPEMEHHOTO HANpPsLKCHUS W TOKa MM IHENmsM NUTaHWSA
HE00X0AUMO YOCIUTHCS, UTO OHO COOTBETCTBYCT HOMHUHAIILHBIM MapaMeTPaM yCTPOHCTBA.

Ecnu BBIXO/IHBIE KOHTAKTHI YCTPOHCTBA MOJKITIOYECHBI K BHEIIHEH I1IeMH, HEOOXOJUMO TIIATETbHO MPOBEPHTH
UCIIONIb3YyEeMOE HAPSKEHHE BHELIHETO UCTOUYHHKA [TUTAHMSL, YTOOBI IPEIOTBPATUTD IIEPETPEB MOMKIIOUCHHOMN [IEIH.

C TOAKIIOYCHHBIMA KaOCIIMHU CIIeAyeT OoOpammaThCsi OCTOPOXKHO, UTOOBI M30CKATh HAPE3MEPHBIX BHEITHUX

YCWIIHH.
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1. OOwmue cBeneHus

1.1 O6a1acTh NnpUMeHeHUs

MukponpoueccopHoe ycTpoHcTBO pesieliHod 3amuTbl FS-R210 — 3TO H3MEpUTENBHOE M YIPABISIOLIEE
YCTPONCTBO KOMITIIEKCHOM 3aI[MThI, CO3aHHOE C TOMOIIBIO TIEPE/IOBBIX TEXHOIOTHI 1IM(POBOI 00pabOTKH CUTHAIIOB 1
ndpoBoit cBs3n. ['1aBHBIM 00pa3oM, yCTpOWCTBO pa3paboTaHo Asi CHCTEMbI mIKa(oB KOIBIICBOW CETH, WMeEeT
MaKCHMAIIbHYIO TOKOBYIO 3aIlIUTY, 3alIUTy OT CBEPXTOKA C 0OPATHO3aBUCHMON XapaKTEPUCTUKOU BBIACPKKH BPEMEHHU
T XapaKTePUCTUUCCKUX KPUBBIX HECKOJNBKMX JCHCTBUH, JBYXCTYNEHYATyIO 3alllUTy OT CBEPXTOKa HyJEBOH
110CJIEN0BATEIbHOCTH (Ha 3€MIII0), MHOI'OKpPAaTHOE IIOBTOPHOE BKJIIOYEHHE, 3aLIUTY OT IOBBINICHUSI HANpsKEHUS U
MUHUMAJTBHOTO HAMPSDKEHUST ¥ MHTSIUIEKTYAbHYI0 (QYHKIMIO I(PPOBOTO BBOJAA. Y CTPOWCTBO TaKkKe YMEET U3MEepATh
HECKOJTBKO 3JICKTPUIECKHUX ITapaMeTPOB, OCYIISCTBIIATH AUCTAHIIMOHHOE YIPABJICHNE, TUCTAHITNOHHYIO CBSA3b W JIpyTHe

(YHKITMA MOHUTOPHHTA.

1.2 HaGop ¢pyHkumii
Habop ¢yHKUMI MHTEIUIEKTYaIbHOTO MHTETPUPOBAHHOTO yCTpoiicTBa 3amuThl FS-R210 BRITISANT CIeIyIOMIM
obpasom:
FS-R210 Hab6op ynxmumi
MakcumaibHasi TOKOBasi 3alura u
MaxkcuManbHasi TOKOBasI 3alllTa C BBIJIEP’KKH BPEMEHH |
TokoBast 3aIKTa HyJIEBOH ITOCITIEIOBATENFHOCTH |
TokoBast 3aIIMTa HyJIEBOH ITOCIIEI0BATEIFHOCTH C BBLACPKKON |
BpEMEHHU
3amuTa oT Ieperpy3Ku ]
Yckopenwue 3aruThl n
Yckopenue TOKOBO#H 3alUThl HYJIEBOH MOCIEA0BATEIBHOCTH ]
ABTOMaTHYECKOE MOBTOPHOE BKJIIOUEHHE |
3aiuTa OT neperpy3ku [ ]
BamnTa OT NOBbIIICHUA HAMPAKCHUA | |
3au1,y1Ta MHUHUMAILHOI'O HAIPSKCHUSA |
Teneynpasnenne, TeieN3MEPEHHE, TEIECUTHATM3AUSL |
Perucrpatiys apapuitHpIx cOOBITHI ]
Ces13b ]

1.3 Onucanue ycrpoiicrsa

® KoHncTpykuus yCTpoHcTBa OTJIMYAETCS BLICOKOM YHUBEPCANbHOCTBIO, XOPOILUEH B3aUMO3aMEHSEMOCTbIO
KOMIIOHEHTOB, XOPOIIEH PEMOHTOIPUTOHOCTHIO U YZIOOCTBOM MOJIEpPHHU3AIINH.

® Ha matepuHCcKOH miaTe yCTaHOBJIEH BBICOKOMHTETPHPOBAHHBIM M 3alUMUICHHBIA OT MOMEX 32-pa3psaHblid
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MUKporporieccop. IIpuMeHsIIOTCS BBICOKOIPOM3BOANTENIBHBIC, BBICOKOHAIEKHBIC, BBICOKOMHTETPUPOBAHHBIC
KOMITIOHEHTHI BOGHHOTO MJIH ITPOMBINUICHHOrO Ha3HAa4YeHUs, padoTarolnye B IMPOKOM JTUaNa3oHe TeMIeparyp,
YTOOLI 00ECIIEUNTh HOPMAIBHYIO pab0Ty yCTPOHCTBA B JKECTKUX YCIOBHSIX SKCILTyaTallUuH.

B ycrpoiicTBe TpUMEHAIOTCS MHOTOYPOBHEBAs U3OJSIIUA U HAJICKHBIE CIIOCOOB! SKpaHUPOBAHUSA, a pa3IuIHbIE
MepsI 110 00pbOE ¢ MOMEXaMH ITOJTHOCTBIO YUUTHIBAIOTCA IIPY IPOEKTUPOBAHUH OT LIACCH JIO 1I€YaTHON ILUIAaThl U
BBIOOpE KOMIIOHEHTOB. biaromaps HIpPHUMEHEHHWIO OTPa0OTAHHON TEXHOJOTMH IIOBEPXHOCTHOI'O MOHTAXa,
TPOW3BOJICTBEHHBIH MPOIIECC CTPOTO COOTBETCTBYET TpeboBanusam cranmapra ISO 9000:2000, 6marogaps gyemy
BCsl CUCTEMA MMEET OTJIMYHbIE [10KA3ATeNU JJIEKTPOMArHUTHOW COBMECTHMOCTH U BBICOKYIO HAJKHOCTH HPU
SKCIUTyaTallid B pEalbHBIX ycHoBUAX. OOMmMHA SKpaH He TpedyeT BHEUIHMX Mep 3alllUThl OT TOMEX, 49TO
YIIPOIIAeT KOHCTPYKLUIO, SKCILTyaTalHio U 00CIIyKUBAHUE.

[TapameTpsl 3aIUT MOXKHO U3MEHUTb B COOTBETCTBUU C NOTPEOHOCTSIMU BO BPEMsI SKCILTyaTallUH.

7 KaHaJOB BBOJA MHTEIICKTYATHHOTO TIEPEKITIOUaTeNsT 00CCTIeUnBaAIOT OTpeeNiecHne GyHKIUN TIOIh30BaTeNs 1
o0neryaior ruOKy1o [POBOJIKY Ha MecTe

B cucreme ucnomp3yercs 3amomuHamee ycrpodcTBo ICIIII3Y Gombmod eMKOCTH, B KOTOPOM MOXET
xpaauThes 6osiee 100 3ammced 0 BO3HUKIINX COOBITHAX O€3 HOTEPH JAHHBIX ITOCIIE OTKIIFOUCHUS IIUTaHUS.
OyHKIHS TUCTAHIMOHHON NMArHOCTUKH IO3BOJIIET PEAN30BATh TEICCHIHANN3AIMIO, TIPOBEPKY TEIEMETPUH U
ABTOMATHYECKOC HHULIMUPOBAHKE TIOCICI0BATEIILHOCTH COOBITHA.

ITpemgycMoTpensl OCHOBHBIE (DYHKIMH U3MEPEHUSI M YIIPABICHUS JUTS U3MEPEHUS DIIEKTPHUUCCKUX MAPAMETPOB,
TAKUX KaK HAlpsDKEHWE CETH, TOK, AKTUBHAs MOILHOCTb, PEAKTHBHAS MOILHOCTb, MOJHAS MOIHOCTb,
K03 (h(UIMEHT MOIIHOCTH U YacTOTa.

[IpumMeHnseTcs ToueqHBIH MaTPUIHBIA AUCIUIEH ¢ pa3perneHueM 128x64 c¢ ymoOHbIM MHTEpdEHcoM U OONBIINM
KOJIMYECTBOM 0TOOpakaeMoil HHPpOpMAaIHK.

VYerpoiictBO nMeeT (QYHKOMIO CaMOIMATHOCTUKH, KOTOpasi KOHTPOJIUpPYeT pabodee COCTOSHHUE KaKIOTro
3JIEMEHTa YCTPONCTBA B PEKMME PEaTbHOTO BPEMEHH AJIsI 0OecTieueHns HaeKHON paboThl yCTpOiCTBa.

Ipenycmorpen untepdeiic cBsa3u RS-485, 370 craHaapTHBIN OIPOTOKOJI CBS3H.
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2. TexHu4yeckue nmapamerpbl

2.1 YcaoBus oKpy:Kawlei cpeabl

2.1.1 AtmochepHbie yCaoBUs Uit HOPMAIbHOM IKCIUTYaTallin
a) Tewmmepatypa okpyxaromiei cpensr: ot -5 °C no +40 °C;
b) MakcumansHast pabouas remmeparypa: ot -10 1o +55 °C;
¢) Baaxnocts: 5%—100%;
d) MakcuManbHas aBCONMOTHAS BIAKHOCTD: 35 r/M>;

e) ArmoctepHoe gasnenue: 70—106 xI1a.

TpeOoBaHus K OKpYy:RaKIIEi cpene

a)  OrcyTCTBHE OMACHOCTH B3PBIBA, SOKOIO Ta3a WIIH TOKOIPOBOSIIICH MBUIH, OIIACHO IUICCCHH, HCTOYHNKOB

CHJIBHOI BUOPAIIUH U YOAPOB.

b) comporuBieHue 3a3eMIIEHUSA JIOJDKHO ObIThH MeHee 4 OMm.

TemnepaTypa okpy:kaioueii cpebl IPH XpaHEeHUH U TPAHCTIOPTHPOBKeE

TeMnepaTypa Opr)KaIOHICﬁ CpeAbl IIPU XPAHCHUHW U TPAHCIIOPTUPOBKC 060py11013aHI/m JOJDKHA HaXOJHUTCA B

nuramaszoHe oT -40 °C mo +75 °C Bo u3dexkaHUe BO3MOXKHEBIX IPOOICM.

2.2 J1IeKTPOTEXHUYECKHE XaPAKTEPUCTUKH
2.2.1 HoMuHanbHbIE 3HAUEHUS

Hanpsxenue onepatusHoro nutanus (ykassiBaeTcs npu 3akase): 100 B unu 220 B
HomunanbHBIH IepeMeHHBIN TOK BX0I0B (YKa3bIBaeTcs IpU 3akasze): 5 A umu 1 A
Yacrora: 50 I'g

Hcrounuk onepaTrBHOrO MUTaHU (yKa3bIBACTCs IPU 3aKase):

ITepemenmnsiii Tok, 220 (110) B, £20%

[ocrosauEIA TOK, 220 (110) B, +20%

TTocrosiaubli TOK, 48 B, £20%

TTocrosiubIi TOK, 24 B, £20%

2.2.2 Ileperpy3ouHast CriocOOHOCTb

JIATeNbHO JIOTYCTUMBIH TOK:
2-X KpaTHOE NPEBHIIICHIE — HeNpepbIBHast paboTta
10-u kpaTHOE TIpeBEITIIeHNe — AomyckaeTcs B Teaenue 10 ¢

40-a KpPaTHOC MPCBLIMICHNUC — JJOMMYCKACTCA B TCUCHUC lc
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JlyMTeTbHO OITyCTUMOE HAIIPSDKEHHUE!

HomunanbHoe Hanpsbkenue X 1,2 — HenpepbIBHas padoTa

2.2.3 MowHoCTb, HoTpediisieMast TepMUHAIIOM

ITo memsm mepeMeHHOTO TOKa <0,5 BA/¢aza (In=5 A) <0,1 BA/paza (In=1 A)
ITo BTOpHYHEIM 0OMOTKaM TIEPEMEHHOTO HAIIPSKEHHS: <0,3 BA/¢aza

TTo memsiM HaMPsHKEHVST OIEPaTHBHOTO TOKA:

<20 BT B 0OBIYHOM peXUME

<30 BT B pexnme cpabaThIBaHUSA

2.2.4 Jlnara3oH u3MepeHus

Hanpsixenue: 0,01Un — 2Un
Tok: 0,01In — 20In

Tok nynesoit nocnegoarenbuoctu: 0,01A — 10A

2.2.5 TouHOCTh U3MEpEHUi

Muanazon usmepenns HanpsbkeHus: 0—1,2Un, TouHocTs n3Mepenus Beline =0,5%

[Juana3on mmepenus toka: 0—1,2In, TouHocts usmepenus soiue +0,5%

To4HOCTh M3MEpEeHUs] aKTUBHOM M PEaKTHBHOW MOIMHOCTU BbIiIe *1%, TOYHOCTH H3MEpEeHHs KOd(PQHIMEeHTa
morHocTH Beire £0,01

Jmanazon m3mepennst 4acToTel: 45-55 I'm1, Tounocts n3mepenns Boime £0,01 Ty

Peructpanys aBapuiiHbIX cOOBITHH B MOPSAAKE UX MOCTYILICHUS, MEHEE 2 MC.

2.2.6 Bpemsi cpabaThIBaHUs 3QIIUTHI

Bpewmst cpabarsiBanus Beex 3amut MeHee 40 mc nita £1%, ecim ycraBka IIpeBsllieHa B 1,2 pasa
3 >

2.2.77 Pa30MKHYTHII KOHTYD

[Intanune noAaceTCs OT BHYTPCHHEIO WJIM BHCIUIHCIO UCTOYHUKA, & TUIl HAIIPSIXKCHUS 00BIYHO COBIIAJACT C TUIIOM

HAaMPsOKCHUS MTUTAHUA yc’I’pOﬁCTBa, CCJIK MOJACTCA BHCHIHCC ITUTAaHUC. HOTpe6J'ISIeMbIﬁ TOK COCTaBIIICT 2 MA.

2.2.8 KoMmyTalumoHHast CriocCOOHOCTh KOHTAKTOB

Harpy3ka Ha KOHTaKTHI BBIXOJHBIX peJie, ACHCTBYIONINX Ha BIIIOUCHUE U OTKITFOYCHHE BBIKIFOYATEIIS:

8 A xpaTkoBpeMeHHO U TOK oTkmodeHus 0,3 A mpu JTUTETPHOM IpoTeKaHuu (mpu Hanpspkerun 220 B mocr.
TOKa, Harpy3ka akTuBHO/MHyKkTHBHAs L/R 50 mc).

Harpy3ska Ha KOHTaKTbl BLIXOJHbIX peJe, IeHCTBYIOIMUX Ha LeNH CUrHAIn3aliu:

8 A KpaTKOBpeMEHHO M TOK oTkmoueHHs 0,3 A mpu ATUTEIBHOM NMpoTeKaHuH (pH HampsbkeHun 220 B moct.
TOKa, Harpy3ka akTMBHO/MHIykTUBHas L/R 50 Mc).

Harpyska Ha KOHTaKTHI BBIXOJHBIX pelie:

5 A KpaTKOBpeMEHHO U Tok oTkmoueHus 0,2 A mpu nnmurtensHOM npoTekanun (mpu HampspkeHun 220 B moct.

TOKa, Harpy3ka akTHBHO/MHykTUBHAs L/R 50 mc).
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2.3 XapaKkTepuCTHKH H30JSIIIMH
2.3.1 CompoTuBiIeHHE U30ISLUH

Mexnay 3azemieHueM (T.e. BHEIIHHM KOPIyCOM WJIM OTKPBITHIMH HEH30JIMPOBAHHBIMU METAJLTHYCCKUMHU
YacTAMHU) NIEKTPONPOBOMIIINX WEMeH YCTPOHCTBA M HIIEKTPONPOBOISMIIMMHU LCISAMH W3ICIUSI, HE HMCIOMIUMHA
JNIEKTPUUECKOTO COSANHEHMS, COMPOTURICHUE M3O0JSAIMU, H3MEPEHHOE UCIBITATESIBHBIM NPUOOPOM NpPU HANPSKEHUN

500 B, nosmkHo ObiTh He MeHee 100 MOMm.

2.3.2 TIpOoYHOCTD H3OJISIIUH

Mexzny 3a3eMiICHIEM (T.€. BHEIITHUM KOPITyCOM WJIM OTKPBITBIMH HE3aPSDKCHHBIMU METAIIMYECKUMH YaCTSIMH)
DIIEKTPOIIPOBOASIIMX LIECHeH YCTPOWCTBA U AIISKTPOIPOBOASMIMMY LEISIMUA W3LEIHsS, HE UMEIOUIUMU DJICKTPHIECKOTO
COGJMHEHUs, M30/UiLMs JO/DKHA BBLIEPXKUBATH MCILITATENIbHOE HampspkeHue 2,5 kB (HoMuHAnbHOE HanpshKeHue
m3omsanmn > 63 B), 500 B (umomunanbHoe Hanpspkenue uzosiimu < 63 B) (addextuBnoe 3nauenue), 50 Iy

NEPpEMCEHHOI0 TOKa B TCYCHHUC 1 MHH, 0e3 HpO60$I WJIN NCPEKPLITHUA.

2.3.3 VIMi1yIbCHOE HAIPSIKEHHUE

Mexnay 3azeMiICHHEM (T.C. BHCIIHUM KOPILYCOM WJIM OTKPBITBIMH HCH30JIMPOBAHHBIMU METaJUIMYCCKUMHU
YaCTSAMM) DIICKTPOTIPOBOASIIMX TETeil YCTPONWCTBA W DJIEKTPOINPOBOIIMMHA TEMSIMHA  M3JCJTUSA, HE WMEFONIMU
JNIEKTPUYECKOTO COEIUHEHUS, H3OMALMA JOJDKHA BBIAEPKUBATH HCIBITATENBHOE HampshKeHHe, (opMa yIapHOTo
HaNpsDKEHUS KOTOPOTO MpPEACTaBIsAeT co00H cTanmapTHylo (GopMy MOIHHH, a NMHUKOBOE 3HaucHHE cocTaBiseT 1 xB
(HOMHUHATBHOE HampspkeHue wuzominuu <63 B) mwnmm 5 kB (HoMuHampHOe HampsbkeHHE HM30ismuu >63 B), 6e3

NOCJICAYIOMICTO NOBPCKACHUS N30 NN.

2.3.4 Biaro- v T€mocToOMKOCTh

VCTpoWcTBO BBIICPIKMBACT WCIBITAHWE BIAXHBIM TeTwioM. Temmeparypa wucnbitanuss +40 °C £+ 2 °C,
oTHOcUTenbHas BIaxHOCTh (93+3)%, Bpems ucnbitanus 48 yacoB. M3MepeHue NpoBOAUTCA B T€UEHHUE 2 HACOB JI0
OKOHYaHUs HcnbITaHust. COMPOTUBIICHHE M30MALUK AODKHO ObITh He Menee 1,5 MOM, a BbIepKHBaeMOe H30JSAIHCH
HaIpsDKEHHE JI0JDKHO ObITh He MeHee 75% OT HalpsHKEHHS IPU HCIBITaHHH Ha JUAIIEKTPUYECKYIO IPOYHOCTh MEKIY
OTKPBITOM IPOBOASAILEH METAJUIMYECKONW YaCThlO, BHEIIHUM KOPILyCOM KaXKZOM IIPOBOISLICH LEIU U MEXKIY LEISIMU

0e3 AITEeKTPUIECKOT0 COeTNHEHUSI.

2.4 MexaHnuecKHe CBOMCTBA

O6opynoBaHIEe JODKHO BEIISPKIBATH BUOPAINH ¢ 9aCTOTOH OT 2 10 9 ', ammumtynoii 0,3 MM 1 9acToTO# OT 9
I' mo 500 I'y m ycxoperuem 1 m/c2. Iociie Bo3aelicTBrs BUOpanuy 060pYI0BAHNE HE JOLKHO HMETh IIOBPEKICHHIA, a

€ro JAerajii JOJPKHbI OCTAaBATHCs HA CBOMX MECTaXx.

2.5 UnTepdeiic cBa3U

Hurepdetic cesa3u RS-485 mo3BomnseT 3anaTh CKOPOCTH CBS3U.
Moo BbIOpaTh niporokoit ces3u: MOK 60870-5-101 — paborarommit B 6anancuom pexxume, MOK 60870-5-

101 — paboraromuii B Hebanancuom pexxume, MIK 60870-5-103 — nporokos Modbus.
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3. Onucanme HAaUMEeHOBAHUSI U31eJIHUsA

FS-R210[F]— [0 ] [O]

1 - 00kIYHEIA 3KkpaH 160*160

FS-R210F TUN YCTPORCTEA
F -Beon TWN 3L ML AEMOTD
E - OBuratenes npHCcoeanHEHNA
L - MuHKA
B - CEKLWOHHEIRA

BLIKM M aTEND
T-TCH
0-DC 488 Hanpa#eHua
1-DC 24B onepaTvBHOro

MUTEHWA

2 -AC/DC110-220B
0 - BEPTHKANEHOE WcnonHeHwe
1 - FOpW3oHTaNBHOE YCTPOMCTES
0 - 0BbIMHEIA 3KpaH 128764 Paimep akpaHa

0 - BcTpoeHHbln 246

WICTOMHWE N TaHKWA

1-HET

1 - BHELLHMWI 24B Lened
. TENECUIHANKMIALN
2 - BrHewHwn 456
3 - BHeWHWA 2208
0-ecTh Pa3smep akpaHa
1 -HeT
0-ecTs Ethernet
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4. TlpuHuun padoTel

4.1 IlyckoBble KOMIIOHEHThI YCTPOIiCTBA

B MHKpOTpoIIECCOPHOM yCTPOKMCTBE pealn3oBaHa MAaKCHMalbHAsi TOKOBAas 3aIllUTa OCHOBHBIM ITyCKOBBIM
OpPraHOM KOTOPOM SBJISIETCA TOKOBOE PEIIE MAKCUMAJIBHOTO IEUCTBHS. B OIOIHEHNE UCIIONIB3YETCS PElle TOKA HyJIEBOU
TIOCTICIOBATEITEHOCTH.

B HOpManbHOM pexrMe M npu KojebaHusix cucreMbl 00pasyloT noporooe 3nadenue. IloporoBoe 3HaueHue
BCeT/Ia PeBBIIaeT TOK Hebamanca.

B HOpManmpHOM pesxnMe pabOThl YCTPOHCTBO 00NIaAaeT BRICOKOI YyBCTBUTEIBHOCTHIO Oarogaps HeOOMbIIoN

cocCTaBJIIIoNIeH HebaaHca.

4.1.1 IlyckoBble 2J1€MEHTbI YCTPOUCTBA

Kpureprewm 11st mycka 3aiuThl sSBIsIeTCs pe3Koe n3MeHeHue (ha3Horo Toka:

Aig = 177 + 1,25 Al
Tne: Aig = lip(t) — 2+ ip(t — T) +ig(t — 2 T)|- Bennauna usmenenus paszoro Toka;

ZD
qu — [OCTOsAHHAA BE€JIMUKMHA Hadajia 1mpouecca,

Al = max(|f—rm (t—=T)—2- [Tm, (t— ETJ‘ + ITm (t— ET:]) — MaxcuMajbHas BENTHYHHA

Hebananca (pa3HOTO TOKA;

ig(t), ip(t —T), i@w(t — 2T) — MrHoBeHHBle 3HaueHHMs TOKAa B MOMEHTH BpemenH t, t-T m t-2T

COOTBCTCTBCHHO,

ITE_ -(t—T), ITE_ - (t —2T), ITE_ - (t — 3T) — geifcTByIONIIE 3HAUCHNS TOKA B MOMEHTEI BpeMeHH t-T, t-

2T u t-3T cOOTBETCTBEHHO.

[Ipu npesbIlLIeHHH YCTaBKU TOKOM B Jit000it (hase TpH pasa moapsii, CUrHAJ NMePEeaeTCs ¢ BLIIEPKKOH BpEMEHN

7 cexyH/ Ha cpabaTbiBaHne BBIXOAHOIO pelie.

4.1.2 TlyckoBoii OpraH MakCHMaJIbHOM TOKOBO# 3aIlUTHI

Ecmu 3HadeHme ToKa MpEBBICHIIO 3HAUeHHWE (PA3HOTO TOKa OMHON M3 33/aHHBIX ycraBok (1 crymenr MT3, 2
cryieab MT3, 3 crymens MT3, T30IL, 3II, ycxopernas MT3) u 3ammira BBeAcHaA B padOTy COOTBETCTBYIOIICH
MIPOrpaMMHON HaKJIaAKOH, depe3 30 Mc mpoucxoauT cpabaThIBaHUE 3AIMUTHI C BBIOCPIKKON BPEMEHHU 7 CEKYHI depes
BBIXOJIHOE pelle.

(Kpome cryneHeii, BbIBEAGHHbIX U3 pa0OTh! MIOCPEACTBOM OTKJIIOUEHHS IPOrPaMMOii HAKJIaIKH. )

Kpurepunu:

- n crynens MT3 BBeneHa B pabory:

Sl =g, g
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rae fgp — Tox moGoit dassl, fgp, . — 3amaHHOe 3HaUeHHe ycTaBku MT3.

4.1.3 IlyckoBoii opraH TOKOBOIi 3alUThl HYJIEBOI1 MOC/E10BATEILHOCTH

Ecnn 3HaueHHe TOKa HYJEBOH IOCIENOBATEIBHOCTH, IPOTEKAIOMIETO depe3 TPAHC(HOPMATOp TOKA, IPEBBIIIAET
3a/1aHHOE 3HaueHHe J11000 M3 3aJaHHBIX YCTaBOK TOKOBOH 3allThbl HyJIeBOM nocneaoBarenbHocTu (1 crynens T3HII,
2 cryneub T3HII, yckopennas T3HII), u 3amura BBeaeHa B padOTy COOTBETCTBYIOLIEH POrPaMMHON HAKIIAJKOM,
yepe3 30 Mc IPOUCXOUT cpabaThIBaHUE 3aIUTHI C BBIACPKKONW BPEMEHH 7 CEKYH/T Yepe3 BHIXOIHOE pele.

(KpoMme ctymneHeli, BEIBEICHHBIX U3 pabOTHI TIOCPEICTBOM OTKIIIOUCHHS IIPOTpPaMMON HaKJIa IKH. )

Kpurepuu:
- n cryneus T3HII BBenena B pabory:

-310 = 310, 4
rae 310 — ok nyneBoii mocnenosarensuoctn Buemnero K3, I, - . — 3amannoe snauenne ycrasku T3HIL

310

4.1.4 ABTOMATHYECKOE TIOBTOPHOE BKITFOUCHHUE

Cy1ecTByeT AiBa crocoda aBTOMaTHIECKOT0 MOBTOPHOTO BKIIIOUEHHMS: 03 IMyCcKa 3aIIUTHI U C ITyCKOM 3allIUTHI.
IIpu BBIMONHEeHMH YycnoBUA 3amycka AIIB BpeMsa MOBTOPHOrO BKMIOYCHHMA YyaBauBacTcss Ha +10c s

Pa3MbIKaHUS BbIXOJHOT'O pelic.

4.2 MakcuMaJbHas TOKOBas 3all[UTA

TCpMI/IHa.H OCHaIlICH TpéXCTyHEanTOﬁ MaKCHUMAaJIbHOH TOKOBOM 3aHII/ITOI>'I, KaxxJasd Hu3 KOTOPLIX HMCCT
CcOOCTBEHHEIC BBIICPKKHU BPCMCHHU. I_[J'ISI Ka)KI[OfI CTYIICHU MT3 MOXKET OBITE YCTaHOBJICHA HYJICBAA BBIJICPKKa BPCMCHU,

B TO K€ BPEMS MOKET HCIIOJIB30BaThCS 6JIOKI/Ip0BKa ABTOMATHU4YE€CKOI'0O IIOBTOPHOT'O BKIFOYCHHS.

-13-
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[ le>lycmabka > lpozpammas

Hﬂmgﬂxa
[ lo>lycmaba > > oia Tmc < Cpadamebarue M73 1 cm
[ le>lycmoba  >—
[ o>l yemabka >—— lpozparmmas

Hamgﬂxa
[ il yrmabka > > e Tne << (padamsibarue MT3 Zcm.
[ il yemabe >—
| l'ﬂ> ”I y[mﬂm(ﬂ >— HPDZPWMHEH

H&KﬂsﬂKﬂ
[ lo>Wycmabka > > 6o T < (padamsidarie M13 3 cm]
[ fc>H yemabka ~ >—

Puc. 4.2.1 OyHKIMOHANBHAS CXEMa MAKCUMAIIbHOM TOKOBOM 3ammThl MT3

4.3 MakcumabHasi TOKOBas 3allIUTAa ¢ 00PaTHO3aBUCHMOI XapaKTePUCTHKOI BbIIeP:KKH
BPEMEHH

MT3 ¢ 00paTHO3aBHCUMON XapaKTePHCTHUKON BBIIEPXKKA BpemeHn — 310 MT3, mpenensHoe Bpemst
cpadaThIBaHHSA KOTOPOTO €CTECTBEHHBIM 00pa3oM corfiacyeTcs ¢ YpPOBHEM ToKa B 3amuiaeMoi nuHuu. [lomHoe
COTJIACOBAHUE C JIMHUECH MO’KET OBITh NOCTHIHYTO YJOOHBIM CMEIICHHEM KPHBOH ABMKEHUS. [IpenenpHoe Bpemst
cpadaThIBaHMA 3alIUThl OT CBEPXTOKA € OOPAaTHO3aBUCHMOHM XapaKTEPHUCTHKOM BBIICPKKHA BPEMEHHM 3aBHUCHT OT
BEIMYUHBI TOKA ITOBPEKICHIUS 3aIIUIIAcMON JMHNHU. UeM OoibIIe TOK MOBPEXKICHHS, TEM MEHBIIE NPEAEITbHOE BPEMs
cpabarsiBanmsi. VI Ha060poT, 4eM MEHBIITE TOK TIOBPEKICHUS, TeM OOITbIIE MPEAebHOE BPEMsI CpabaThIBAHMSI.

ComracHo  cranmapty  MexayHapomaHoW — anekTporexHuueckor  xomucenmu (MOK  255-4),  oObrano
PEKOMEHIYIOTCA TPU CTAHJAPTHBIX XapaKTCPUCTHYCCKUX YpPaBHEHHA C OOPAaTHO3aBUCHMOM XapaKTEPUCTHKOMH
BBIIECP’KKH BPEMEHU, ITPUBEICHHBIX HIKE.

TpH CTAaHAAPTHBIX 1IpCAcia O6paTHOSaBI/ICI/IMOI>'I BBIACPKKH BpCMCHU:

(1)

0.14
H t= , 002 Iy
OpMaJTEHO WHBEPCHAs XapaKTEePUCTHKA i I )
BBIIEP’KKH BPEMEHH: | ﬁ | -1
t: wooRS
13.5
=——- S o
CuIlbHO MHBEPCHASI XapaKTEPUCTUKA 1 y J—l ]
I
BBIZICP)KKH BPEMEHH: . g (2)
80
Upe3BblualiHO HHBEPCHAS XapPAKTEPUCTHKA L= P 32 rp
BBIIEP’KKHA BPEMEHH: 1 % | -1
it: R (3
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Ecnmn 0600mmTh TpU BBIICIPHBEACHHBIC (OPMYIBI, TO BBIPAXCHHE O0OPATHO3aBHCHMON XapaKTEPHCTUKH

BBIACPKKH BpECMCHU UMCCT BU/L:

Tinv

=—

¢ I ,IE:;::'
-1
v

[penen oOpaTHO3aBUCHUMON XapaKTEPHCTHKH BBIICPKKH BPEMEHH YCTPOWCTBA MOKET OBITh BHIOpAH IO THITY
KpUBOW TIpefena o0paTHO3aBHCUMOM BBIICPKKHM BpeMeHHU. MHIOEKC 0OpaTHO3aBUCHUMON XapaKTEPHCTUKU BBIICPIKKH
BpeMeHu Exp ompenensercs ynmpapisSioIIEM CIOBOM. 3aJaHHOE 3HAUCHHUE "MMOCTOSTHHAS Ipeneia oOpaTHO3aBHCHMOL

XapaKTepUCTUKH BbIIEpKKH Bpemenn" — Tinv B cexyH1ax.

| fe>lycmabka " Se— MpozparmHas

HakAgka
T e e )

| ie>lycmobka

Puc. 4.3.1 ®ynknuonansHas cxema MT3 ¢ mpenenom o0paTHO3aBUCUMOM XapaKTEPUCTUKH BhIIEPIKKU BPEMEHH

4.4 TokoBasi 3a1IUTA HYJIEBOMH 110CJ1¢10BATEILHOCTH

TepMuHan ocHamieH ABYMs CTYINCHSMU TOKOBOW 3ammThl HyJeBow nocienosatesnsHocti (T3HIT), npuaem 11
cryrnesb T3HIT mMoxer ObITh HCITIOIB30BAHA KAK JJIsI OTKJIFOUEHUS BBIKITIOUATEIIS, TAK U Ha CuTHam3anu0. O0e cTyrneHn

T3HII moryT paboTath ¢ BEIICPKKOH BpEMEHH.

{Ipozpatewan
Haxkngika
[ 3o>3l0. > -l e = - ﬂﬁ' < ABCPUIHOA CLUZHOAUS0LLA|
g

—.2.—< Lpalamebanue TIH I
0
o

Puc. 4.4.1 OynknuoHanbHAs cXeMa TOKOBOH 3aIMTHI HyJIeBoi mociieoBarensaoctn T3HIT

4.5 3ammTa TOKA HYJ1eBOW MOCIe10BATEIbHOCTH ¢ MpPexeaoM 00paTHO3aBUCHUMOM
XaPAKTEePUCTHKH BbIIEPKKH BpeMeHH

YCTpoHCTBO OCHAIICHO HE3aBUCHMOMW 3aIlIUTON C TIPEJENIOM OOpPaTHO3aBUCHMOH XapaKTCPUCTUKH BBLICPIKKH
BPEMEHHU, 0 KOTOPOM MOXKHO y3HaTh M3 pasnena 4.3 "3ammuTa OT CBEPXTOKa C OOpaTHO3aBUCUMON XapaKTEpUCTUKON

BBIIEP’KKH BpeMeHH'".

4.6 Yckopenue 3amur

TepMunHan ocHatieH QYHKIHEH YCKOPEHHON 3aIIATEI.

VYcTpoiicTBO OCHAIIEHO HE3aBUCUMOMN ceKimei. MoXHO BRIOpaTh YCKOPEHHE 3alINUT MpH paboTe MaKCHMAaIbHOH
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TOKOBOW 3aIIUTBI ¥ TOKOBOMW 3aIlMTHI HYJICBOH TOCIIEOBATEIILHOCTH, @ TAK)KE MOXHO BBIOpATh YCKOPEHHE 3alUT MPH
BKIIIOUECHHU C TIOMOIILIO BHYTPEHHHMX HACTPOEK. YCKOpEHME 3alllUT JIOJDKHA pealn30BBIBaThbes M NIpH pabote
aBTOMAaTHUYECKOT0 MOBTOPHOTO BKIOUEHUSA 10 unu nocue AIIB.

s BBOJ@ yCKOpEHHUS 3alllUT B PyYHOM pEXKMME YCTaHOBKA OT/AENBHOTO IepekirouaTens He TpeOyercs. Ha
00BEKTax HE YCTAHABIHBAIOTCS PYKOATKH PYYHOI'O YIIPABICHUS WM YCTAHABIUBAIOTCS TOJBKO PYKOSITKU IPOCTOTO

YIIpaBJICHUAL.

3rageHns TOKa 1 Bpemenn mipn yekoperun MT3 u T3HII moxHO 3a1aBaTh HE3aBICUMO APYT OT JIPyTa.

Haxoperen da ANNB dbedas &

Kanreante tuaal ARB=0

Il

Yexoparin rocre ATD BbalorHy

—
Mocmre / GUCMGHULGHATE
—/

Brnirenue

| e MT3 >

Toezpamian

HOKAgEKD
ol £ —
| ek T3H7 - &

[pozparian

S

& R . Yexmpari T3

Puc. 4.6.1 dynxknuoHambHas cXeMa yCKOPEHHOMN 3aIHThI

4.7 3ammTa oT Neperpy3Ku

B ycrpoiicTBe ycTaHOBIEH OJIOK 3amIMTHI OT TIeperpysa ¢ ABYMS BBIZICPXKKaMH BpeMeHW. llepBas BeIACpIKKa

BPEMEHHU JICHCTBYET Ha CUTHAJI, & BTOpas Ha OTKJIIOUEHHE.

4.8 ABTOMATHYECKOE MOBTOPHOE BKJIKYEHHE

B mMwmkporporieccoproM  yCTPONCTBE  NPEIyCMaTPUBACTCS BO3MOXKHOCTB aBTOMATHYECKOTO TIOBTOPHOTO

BKJIIOUEHMS, J10 TPEX pa3.

CymIecTByeT JTBa COco0a aBTOMaTHUCCKOTO TTOBTOPHOTO BKIIOUCHUS: 0¢3 CpadaThIBaHUSA 3AIUT U C 3aITyCKOM

3allluTHhI.
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& 5: Dt FamoBuoems AMA

Omcymembue moxa

i

Liukn ANB sabepwer

flpozpaman
HUKﬂg@KCl
&b

-4

v

[

Ominn-erue om 3auum

(paiamuibioHue 3auem 2

Boixrrgqamenb we zomal

Mecmioe / BUCmanUUoHHOS
Omkno-erua

i

Puc. 4.8.1 OyHKIMOHANBHAS CXeéMa TOTOBHOCTH aBTOMATHYECKOTO IIOBTOPHOTO BKIIFOUECHHUSI.
Vcenosus 3anpera AIIB:

1)  AIIB BeIBeneHo;

2) cpabarbiBaHuMe 3amunT, BO Bpemst paborsr ATIB;

3) BrkirouaTtenb He FOTOB, IPYKHWHA HE 3aBE/ICHA;

4) MecTHOe / IMCTAHUMOHHOE OTKIIIOYEHHE.

. . 8 e
| Omcymcmbue moka - Tﬂf;' >

| OFkAGHERUE OM 30UUm

Mo ATB

Puc. 4.8.2 @yHKuMOHaIbHAs CX€Ma aBTOMATUYECKOT'O IIOBTOPHOI'O BKIIFOUEHUS

4.9 3ammTa OT MOBBINIEHNS HANPSKEHUSA

[pn npesbimennu Hanpspkenus Uab, Ubc, Uca 3a1aHHOTO 3HAYEHUS yCTaBKH 3alIUTHI, YCTPOMCTBO BBIAAET
COOTBETCTBYIOIIYI0 KOMAaHAy C YCTAaHOBJICHHOW BBIACPKKOH BpEMEHH. 3aluTa OT IIOBBIICHHUS HAIPSKCHUS

tdhopmupyer curnan «CpadarsiBanue 3I1H» u peructpupyer mocineqoBaTeIbHOCT COOBITHIA.
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Muxponpoyeccoproe vempoucmeo peneinon sauumol FS-R210. Pykosodcmeo no sKkchiyamayuy

| Yab <Uset > lpozparmwan
HﬂKﬂgﬂKﬂ
[ Ubc<lset > &b *ﬂ T Hﬂ: < Cpomstare IH
08

[ Uca<lset ~ —>—

Puc. 4.9.1 ®yHKkunoHanpHas cxema AeHCTBUS 3alMTHI OT MOBBILICHNS HAIPSDKCHHS

4.10 3amuTa MUHMMAJBLHOTO HANIPSIKEHUS

HopmaipHeiil peskuM paboThl ycTpoHcTBa XapakTepusyercs TeM, uto Hanpsbkerus Uab, Ubc, Uca npepsimaror
3aJlaHHOE 3HAYEHHE YCTAaBKU 3AIIUThl MUHMMAJIBHOTO HAaNpskeHus B Teuenre 500 mc.

ITpn cumxennn nanpspkerns Uab, Ubc, Uca Hike 33aHHOTO 3HAUEHMSI YCTABKM 3allUTBl MUHUMAIEHOTO
HAMPSDKEHUS, YCTPOICTBO BBIAACT COOTBETCTBYIOI[YI0 KOMAaHAy C YCTAHOBJICHHOH BBIACPXKKONH BpEMEHH. 3amura
MUHAMAIFHOTO HampspkeHHEe (OPMHPYET CHUTHal Ju00 Ha OTKIIOUCHWE BBIKIIOUATENs, JH00 aBapHHHYIO

CHUTHaJIN3alluI0 0e3 OTKIIIOUCHUS.

L Uoh<lset > (pazpamuns
Haxngﬂku
[ Ubr<Usat > & G0 e - f:_ < Abaputinan cuzramaauus|

o
I Ura<Uset >_ _EJCU_< Omicawsgre bisamenn I

Puc. 4.10.1 ®yukunoHanbHas cxema JeHCTBUS 3al[UTHl MUHUMAIIBHOTO HAaNpPsKEHUS
4.11 KonTpojb paGoTbi

I'IpOBepRa MMOJIOKCHU A BBIKJJIIOYATECJIsA

IIpu orcyTcTBHM TOKa B TpaHcopMaTope TOKa U OTKIIOUEHHOM ITOJIOKEHHH BBIKIIOYATENA, C BBIICPKKON
Bpemenn 20 c. popMupyeTcst CUTHAT Ha YCKOPEHHE 3aIUT PU BKITIOYECHUH.

Ecimu B Tpex (asax HET TOKA W MPOMCXOAUT PA3MBIKAHUE B TIOJIOKEHHUM MEPEX0Jd, CUUTACTCS, 9TO JIMHUS
HAXOAUTCS B HepabodeM COCTOSIHHH, U Py4HAs YCKOpEHHas 3aluTa pa3MbikaeTcsa nocae 20 ¢ 3aaepxKKu.

Ilpy Hamuuuu TOKa B TpaHCHOPMATOPE TOKA W OTKIIOUCHHOM TIONOKCHHH BBIKIIOYATCHS, C BBIICPKKON

BpeMenH 10 c. popMupyeTcst cHTHAI Ha pa3penieHus TOBTOPHOTO BKITFOUCHUSI.

4.11.1 HewncnipaBrocTs neneit Hanpspkenus TH

YerpoiicrBo P3A mogximodeHo x uersiM HarpsbkeHus. KoHTponb neneil Hanpsbkennss TH ncmonb3yercst aust
onpeiesIeHUs BKIOUEHHOro nojosxxeuus TH.

a) TpexdaszHoe HampspKEHUE cOCTaBIAeT MeHee 8 B;

b) Tok mo Kpaiiteii Mmepe omHOit a3l mpesbimaet mopor (0,061n).
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Muxponpoyeccoproe vempoucmeo peneinon sauumol FS-R210. Pykosodcmeo no sKkchiyamayuy

ITpu cobmoieHny BBIIEYKa3aHHBIX Kputepues dopmupyercs curaain o6 "HencnpaerHocts TH" ¢ BeIZEpKKO#
BpeMeHHU 9 ¢. DYHKIUS HEUCTIPAaBHOCTD LieTei HAaIPSKEHUsI MOKET OBITH BBEICHA M OTMEHEHA MPHU MTapaMeTpHUPOBaHUN

YCTpOMCTBA.

5. AnmapaTHasi CTPYKTYpa yCTpoOiicTBa

5.1 Crpykrypa ycrpoiicTBa U cXxemMa BbIBOJ0B

BuenmHuii xopmyc ycCTpolicTBa MpelCTaBIseT COOO0H TepMETHYHOE IIACCH M3 ANIOMUHHEBOrO CIUIaBa, a
OCHOBHBIM CIIOCOOOM YCTaHOBKH SIBISI€TCS BCTpaUBaHUE B ABEph Ikada. [IpuMeHseTcs BCTPOCHHBI MOHTaX M METOJ
3aJHEN IPOBOIKH.

BosMmoxHa BepTuKallbHas M TOPH3OHTAIbHAs YCTAHOBKA YCTPOWCTBA, a pa3Mep OTBEpCTUs CIELyeT

OTPETYJNPOBATh B COOTBETCTBHUY CO CITOCOOOM yCTaHOBKH.

142. 0

= ﬂ?{tn J/Cé
= b @ & ®)

@S

138. 0

70.0

Puc. 5.1.1 YepTex manenu v oTBEpCTUSA A1 YCTAHOBKU yCTpocTBa. Pa3mMepbl OTBEpCTHS 7151 YCTPONCTBA
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135.0
106. 0

136. 0

Puc. 5.1.2 T'abapuTHbIe pa3Mepsl yCTPOHCTBA
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Muxponpoyeccoproe yempoucmeo peneunon sauwumol FS-R210. Pykogodcmeo no sxcnayamayuu

68. 0

136. 0

ouTs | oUm | oum
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OuTE
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o || m

80888110k

FS-R210

-

MR

5|§|s|s|e|s|a|=||=|0|s|§|5|3|3|d|3|F]2

Puc. 5.1.3 Pa3mepsl oTBEpCTUA U CXEMA BBIBOJIOB.
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Muxponpoyeccoproe yempoucmeo peneunou sauwumol FS-R210. Pykogodcmeo no sxcniyamayuu

5.2 Tunosas >1eKTPUYECKasl CXeMa YCTPOMCTBA
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Muxponpoyeccoproe ycmpoucmeo peneunou sauumol FS-R210. Pykosodcmeo no sxcnayamayuy
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Puc. 5.2.1 TunoBas snekTpuyecKas cxema yCcTpoicTBa

6. Onucanue mapamMeTpoB

CyIIecTByeT 4ETHIpE THIIA HAPAMETPOB, KOTOPHIE HEOOXOIMMO HACTPOHMTh B YCTPOMCTBE: IapaMeTpEI
YCTPOMCTBA, TEXHUYECKHE MAPaMETPHL, (PMKCHPOBAHHEIE 3HAYCHHA W IIapaMeTphl KaHAJIOB. IlapaMeTpsl yCTpoiicTBa
sanatorcst B nogmento [ Parameter] (ITapamerpsr) B pasnene [Settings] (Hactpoiikm). IlapamMeTpsr mpoekTa 3a1arotes
B nogmenio [ Project] (ITpoexr) B pasnene [ Settings] (Hactpoiiku). UToGs TIPOBEPUTH ¥ N3MEHUTEL (PUKCUPOBAHHEIC
suaueHust, nepeigure B noamenw [ View 1 (Bum) u [ Setting 1 (Hacrpoiiku) B paszene [ Constantvalue ]
(DukcupoBaHHBIC 3HaueHU:A). Takue mapaMmerpbl KaHajla, Kak KOA(PGOHIHUEHT TOYHOCTU U YTIIOBOW KOI(HOUIMEHT
KaxX/10i ananorosoii Benuuumbl 3agaiorca B noamerio [ AmplitudeCoefficient ] (Koopduumenr ammmuryabl) u

[ AngleCoefficient 1 (Yrnosoii xodhduumment) B pasgene [ Maintenance 1 (O6cnyxusanue) ->
[ CalibrationChannel ] (Kamm6poska xamanos) -> [ AccuracyHandCalibration ] (Pyumas mactpoiika TOWHOCTH).

ABTopnzaumn BBITTOJIHSACTCA IYTEM YCTAHOBKH PA3JIMYIHBIX naponei/'l.

6.1 IlapameTpsnl ycTpoOiicTBa

Ne| HaumenoBanue napamerpa Jnana3oH HACTPOIKU En. | Hcxoanoe Onucanu
U3M. [ 3HAYeHHe e
1 | Crioco6 otoOpaxenust OtobpaxkeHne NepBUYHOTO/ BTOPHIHOTO Bropuunoe
3HAYCHUS 3Ha4eHune
2 | Koappumment tpanchopmanuu TH| 1,0-9999,0 100,0
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Muxponpoyeccoproe vempoucmeo peneinon sauumol FS-R210. Pykosodcmeo no sKkchiyamayuy

HanveHnoBanue napamerpa JnanazoH HaCTPOMKH En. | Acxoanoe Onucann
W3M. | 3BHAYCHHE e
Koaddpunuent tpanchopmaruu 1,0-9999.0 120,0
TT(dba3nb1it)
Koaddurment tpancdopmanum 1,0-9999,0 20,0
TOKa HYJIEBOH HOCIIETOBATEIFHOCTH
Anpec ycrpoiicTBa 1-254 1
IIpoToko mocae10BaTeIbHOTO Heo6anancnsiii 101, 6amancusiii 101, He6anaucHsrit
nopra Modbus, IEC013 101
6ur/ | 57600 Cnucok
c
MeTox kamuOpOBKH Het xammOpoBku, HeveTHas KaIMOpOBKa, UYernas Crnucok
YeTHas KamuOpoBKa KamIOpoBKa
Twn Tesiemerpun HopwmanusoBannoe 3HaueHue, HopmanuzoBanu
MaclITabUPOBAHHOE 3HAYEHHE, O€3HaueHUe

3HaUYEHME C MIaBaIoOIed TOUKOM

0,002-50,00 20
HHutepBan nepenayu TaHHBIX 0,000-3600 C 60
TeJICMETPHUH
AKTHBHas TIepeiada JaHHbBIX Bxon, Berxon Brexon Crmcok
TeJICMETPHUH
Bpewms oaTBepxaeHNS 0,005-60,00 C 0,5
TEJIEKOMaH/IBI
10,00-3600
JImUuTenbHOCTh UMITyTIBCa 0,100-5,000 c 0,2
BBLIKJIIOUCHHS
JnurenpHOCTh UMITYJIbCA 0,100-5,000 C 0,2
BKITFOUCHHAS
0-65536 60
Otnagka mocaeg0BaTeIbHOTO Bxon, Bexon Brexon Crcok
nopra
['opuzonTanbuoe orobpaxeHue/ I'opuzonransHoe| Ciucok
BEPTUKAILHOE 0TOOpaXKECHHUE oToOpaxeHue
Onucanue:

1. HeobxommMble 3Ha4eHUA MOKHO BBIOPATh IS THOOOTO MapaMeTpa, OTHOCSIIETOCs K THUITY "CIUcoK.

2. Ilapamerpel CBSI3M: MEPTBasi 30HA TEJIEMETPUH — STO NPOLEHT MAKCUMAJIbHOTO 3HAYCHUS JaHHBIX
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Muxponpoyeccoproe ycmpoucmeo peneunou sauumol FS-R210. Pykosodcmeo no sxcnayamayuy

TEJIEMETPHH.

3. BpCMf{ JAUCTAHIIMOHHOTO  TIOATBCPKACHUA B  IMApaMETpaxX YCTpOﬁCTBa IIpeaHa3sHavucHo A

OOATBCPIKACHHUSA YHUBCPCAIBHOIO CMCIICHUA B PA30OMKHYTOM COCTOSAHUU.

6.2 Un:xeHepHbIE HapaMeTPbl

1 Hazsanue Bxona 1 Cwm. onucanue 1 ITonoxeHnue OTKIOYEHHOIO Cnucox
BBIK/TIOUATENSA

2 XapaxTepuctuka Bxoja | CraniapTHBIA BXOS, CrannapTHEIA BXOA Crnncox
CUTHAJIH3aITHS,
BBIKJIFOUEHHE, BKIIIOUCHNE

3 Twun Bxona 1 Hopwmanbho HopmaibHO pa3soMKHYTBIH Crmcok
Pa30MKHYTBIH,
HOPMAJIbHO 3aMKHYTbII

4 Bpewms Bxona 1 0,1-999,9 C 10,0

5...24] Onpenenenue mapaMeTpoB

Bxoman (2...6)

25 Hassauue Bxoma 7 CwM. onncanue 1 TTosokeHne 3a3eMIISIIOILIETO HOXKA Crucok

26 XapakTepucTukapxoaa 7 CrasgapTHBIN BXOJ, CTaHIapTHRIRBXOL Crmcok
CHTHAJIH3aLs,
BBIKJIIOUCHUE, BKIIIOUCHHE

27 Tunexona 7 HopmaiibHOpa30MKHYThIH, HopmanbHO pa3oMKHYTbIN Crnncox
HOPMAaJIbHO3aMKHYThII

28 Bpewmst Bxona 7 0,1-999.,9 C 10,0

29 Hazpanne Bxona 7 CwM. onucanue 2 CpabaTsIBaHHE 3AITUTHI Crnucox

30 Hazganue Bxona 2 CwMm. onicanue 2 [ToBTOpHOE BKIIOUCHME Crmcok

31 Hazsanwne Bxoma 3 CM. onmcanue 2 Cursan IBHKEHUS Criucok

32 HasBanne Bxoxa 4 Cwm. ormicanue 2 ABapuitHBIN CUTHA Cricok

Onucanue:
1. WHuTennektyansHbIe XapaKTeprCTHKN NU(POBOTO BXOAa YCTPONUCTRA!
1) HasBanne Bxoza KaXkJOro KaHalla MOJET 3a/1aBaThCs IOJIB30BATEIEM TaK, YTOOBI

oTobOpakaemoe B HHTepQelice yCcTpoHcTBa, COOTBETCTBOBANO (DaKTHIECKOMY CHTHAITY JIOCTYTIA.

3HadeHUA 11O YMOJI4YaHUo:

ITonoxenue BeIKIIOUATENA OTKIFOYeHO PITO
[Tonoxxenue BuikIOuaTes BkiIoueHo PI1B
3a3eMIIOIIMHI HOK BKIIOYEH
3a3eMISIOMINI HOK OTKIIOYEH

Pabouee 1onokeHNe TENEKKU
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Muxponpoueccoproe ycmpoucmeo peneunou sauwumol FS-R210. Pykogoocmeo no 3KCnayamayiii

2)

3)

L HcnpITaTeapHOE TIOI0KEHNE TEIIEKKH
L] CoxpaneHo

(] Hecoxpaneno

[ ] JlvcTaHIMOHHEINA 00BEKT

[ ]

[ Bxon 1...Bxox 7

IMocne BBOJAa HAWMEHOBAHHMH BXOAHBIX IleMed MporpamMma yCTPOWMCTBA  3alIUTHI
aBTOMATUYECKH ONpelNeisieT 3HaUeHHE KaXIOoro BXOHHOro curHaia. Kaxnplii BXOOHOHM curHAI
OyZeT ydacTBOBATh B PEANM3AlMU JIOTMKH 3AIUTHI B COOTBETCTBHH C 33JaHHBIM, HalpuMmep,
MOBTOPHOE BKJIIOYCHUE © JAPYyrue (YHKIWMK 3aimuThl. biaromapst 3TOMY TOJIb30BaTCIIbCKAsT
HACTpPOWKA YCTPOWCTBA 3aIWTBl CTAHOBUTCS Oosiee THOKOM W oOTBEYaeT HEOOXOIMMOCTH

BpPCMCHHOI'0 U3MCHCHNA CXCMbI Ha 00BEKTE IT0 KAKUM-THOO TpruIrHaM.

MoskHO BBIOpaTh THI BXoAa '"cTaHmapTHBIA Bxox"', "curHaymzamws', "OTKIOYeHHE',
"prurroueHue”. MoKHO BBIOpaTh TN HU(POBOTO BXOAA: HOPMAIBbHOE pa3MBIKaHHE (0e3 BBIXOZA)
WIM  CWTHAIM3AIWs, BBIKJIIOYCHNWE, BKIIOYEHHWE, C  pPErucTpaiveil  COOTBETCTBYIOIIEH

TIOCJIEIIOBATEILHOCTH JIEHCTBHH.

Wurennexryanbuble GyHKIMUA YCTPOHCTBA!

3]

2)

YCTpOﬁCTBO OCHAIIICHO 4 CBO60,Z[HBIMI/I BBIXOJHBIMU pPEJIC, KOTOPbIC HMCKOT OJUHAKOBYIO
Harpy3o4Hyro CIIOCOOHOCTh KOHTAKTOB. Pexxum BbIXOla KaxXJ0ro peii€ MOXHO HACTPOUTb B

moaMeHto MeHmo "Project” (Ilpoekr). 3aBoackue Ha3BaHUS:
®  (CpabaThIBaHHE 3aIIATEI

® PatGota AIIB

® HeucnpaBHOCTh

®  ABapuitHBIN CUTHAI

® Bxoxl
® Bxon2
® Bxoa3
® Bxox4

Cpenw 3aBOJICKMX Ha3BaHWH, yKa3aHHBIX BbIIIE, CpabaThIBAHUE 3aIUTHI OTHOCUTCS! K BBIXO/LY
cpabaTblBaHKe, a [UINTEILHOCTh BBIXOJHOI'O HMILYJIbCA YCTAHABJIMBACTCSA PAaBHOM IUINTEILHOCTH
HMILyJIbCa CpabaThlBaHMs, 33a/IaHHOH B HapaMeTpax YCTpOWCTBAa. ABTOMATMYECKOE I[OBTOPHOE
BKJtouenue — 910 Pabora AIIB, a 1aMTENBHOCTb BBIXOJHOIO UMITYJ1bCA — ITO JJIUTENBLHOCTD

HUMITyJIbCa BKIIOYCHU:A, 3a/laHHAA B IMapaMETpax YCTPOfICTBa. Curaai o Cpa6aTbIBaHI/H/I SIBIIACTCA
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Muxponpoyeccoproe ycmpoucmeo peneunou sauumol FS-R210. Pykosodcmeo no sxcnayamayuy

arpuOyTOM JUTUTEIBHOTO XPAHEHHUsS W MOXET OBITh COPOIIEH TOJILKO C ITOMOIINBIO PYYHOTO WIIM

JUCTAaHIIUOHHOI'O C6pOCa nocjac Toro,

Kak OyZJeT yCTpaHEHO YCIOBHE BO3HHUKHOBEHHUS

HCUCITPABHOCTH. ABapI/II\/'IHI)II\/'I CUTHaJl TaKXKC SABJIIACTCA anI/I6yTOM JUIUTCIBHOIO0 XpaHCHUA U

MOJXXET OBITh CﬁpOIHEH TOJBKO € IIOMOHIIBKO PYYHOI'0 HWIN AACTAHIHOHHOTIO CGpOCﬁ IIOCJIE

OTKIIFOYCHU CUT'HAJIM3alluu.

6.3 Hacrpoiika 3a11uThI

Ne | dukcupoBaHHOe HA3BaAHME Juanason Hacrpoiikn | Ex. Hcxonnoe Onucanue
M3M. |3Ha4YeHUe
1 MT3 I ctynens BBenena/BriBesicHa Brisenena Crucok
2 VYcraBka mo Toxy I ctynean MT3 0,1-100,0 A 100,0
3 Vcraeka o Bpemenu cpabarsiBarus I crymenn MT3 0,00-10,00 c 10,00
4 MT3 II crynenn Baenena/seiBeena Brisenena Crmcok
5 VcraBka no Toky I crynenn MT3 0,1-100,0 A 100,0
6 YcraBka o Bpemenu cpadareiBanus 1l crynenn MT3 | 0,10-10,00 c 10,00
7 MT3 III ctynens BBenena/BriBesicHa BriBenena Crnncox
8 VYcraska no Toky Il ctynenu MT3 0,1-100,0 A 100,0
9 VYcraBka no Bpemenu cpabateiBanus 111 crynenn MT3 | 0,00-120,00 c 120,00
10 | XapaxTepuctuka cpabarsiBanus MT3 HesaBucumas, HesaBucumas | Crincok
HOPMAaJIbHO UHBEPCHas,
CHJIbHO UHBEpCHas,
YpEe3BbIUAHO NHBEPCHAS
11 OnopHoe 3HaUeHue Toka npejesa Buiaepxku Bpemenn | 0,300-10,0 A 5,0
00paTHO3aBUCUMOIL XaPaAKTEPUCTUKU
12 | Bpems npenena oOpaTHo3aBrcuMoi xapakrepuctuku | 0,005-120,0 c 120,00
BBIJICP)KKH BPEMEHHU
13 T3HII I ctynens Baenena/BriBeicHa Brisenena Crrcok
14 VYcraska 1o Toxy I crynienu T3HII 0,1-10,0 A 10,0
15 VYcraBka no Bpemenu cpabdarteiBaans I crynenu T3HIT | 0,00-10,00 ¢ 10,00
16 T3HIT IT cTymenn BBenena/BuiBeieHa Brisenena Crimcok
17 Vcraska o Toky Il crymrenn T3HIT 0,1-10,0 A 10,0
18 | YcraBka no Bpemenu cpabarsiBanust 11 crynenu T3HIT | 0,100-999,9 c 999.,9
19 | Heiicreue 11 ctynenn T3HIT Curnan, OTKJIIOUCHHE Curnan Crnncox
20 | Xapaxtepuctuka cpadateiBanus T3HIT HezaBucumas, HezaBucumas | Crucok
HOPMaJIbHO UHBEpCHas,
CHJIBHO MHBEpCHas,
9pe3BhIYaliHO HHBEPCHAS
21 [IpenenbHBINA TOK HYJISBOM HOCIEJOBATEIBHOCTH C 0,300-10,0 A 5,0

00paTHO3aBUCUMOI XapaKTEPUCTUKON BbIACPIKKH
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Muxponpoyeccoproe ycmpoucmeo peneunou sauumol FS-R210. Pykosodcmeo no sxcnayamayuy

Ne | dukcupoBaHHOe Ha3BaHHe Juanason Hactpoiikn | Ex. Hcxonnoe Onucanue

M3M. |3HAYCHHE
BPEMEHU
22 | Bpems npenena obpaTHo3aBHcuMO xapaktepuctuku | 0,005-120,0 c 120,00
BBIJIEPKKH BPEMEHU

23 VYckoperras MT3 Bsenena/seiBenena BriBenena Crmcok

24 | YcraBka 10 TOKY ycKopeHHOH MT3 0,1-100,0 A 100,0

25 | VYcraBka o BpeMeHH ycKkopeHHoi MT3 0,00-10,00 c 10,00

26 VYcxopennast T3HIT BBenena/sriBeicHa BriBenena Crmcok

27 | YcraBka 1o Toky yckopenuoi T3HII 0,1-10,0 A 10,0

28 | YcraBka no Bpemenu yckopennoi T3HII 0,00-10,00 c 10,00

29 | 3amura ot neperpy3sku (3I1) BBenena/sbiBeiena BoiBenena

30 | BoikinroueHnue npu neperpyske Beenena/sriBejiena BriBenena

31 | YcraBka cpabaTtsiBanms mo Toxy 311 0,100-100,0 A 100,0

32 | InurensHOE MPEYIPEKACHE O TIEPETPY3KE 0,100-999.9 c 999,9

33 | BpeMs oTKIIOYEHUS [IPU IIEPETPY3KE 0,100-999.9 c 999,9

34 | 3amurTa oT MOBHIIICHUS HanpspkeHus 3[TH BriBenena, cursai, BriBenena Crncox

OTKJIIOYECHUE

35 | Ycraska 311H 30,00-160,0 B 80,00

36 Bpewmst cpabareiBanust 31TH 0,100-999,0 ¢ 20,00

37 3amuTa MUHUMAILHOTO HanpskeHust 3SMH Bxop, Beixon Brixonx Crnucok

38 | Ycraska 3MH 30,00-160,0 B 160,00

39 Bpewms cpabarsiBanus SMH 0,100-999,0 C 20,00

40 | AIIB Brenena/sriBejieHa BriBenena Cnucox

41 | Bpems nepsoro nukna AIIB 0,300-300,0 c 300,0

42 Bpewms Broporo nukia AIIB 0,300-300,0 C 300,0

43 Bpewms tpetsero nukiaa AIIB 0,300-300,0 C 300,0

44 | Bpems 06JOKHMPOBKH MOBTOPHOT'O BKIIFOUCHMUS 0,000-300,0 c 300,0

45 Bpewms moarBepxKIeHNS TIOBTOPHOTO BKIFOUYEHHS 0,300-999,0 c 999.0

46 | Ywucno umkiios AIIB Onwn, nBa, TpU OnvH Cricoxk

HpI/IMellaHI/IeZ 3aaHHOC 3HA4YCHHUEC TOKa Inom sBisiercs JOTIOJIHUTCIIbHBIM 3HAQUCHUECM TA B nmapamMeTrpax
CUCTCMBEI.

1. HaCTpOfIKa IMYCKOBOI'0 TOKa IIPHM BHC3aITHOM HW3MCHCHUH (1)331312 B COOTBCTCTBHMHU C MaKCHMAJIbHBIM
KoseOaHMEM TOKa Harpy3ku pCeKOMCHIAYCTCA YCTAHOBUTHL 3HAYCHUC 0,2IHOM. 21.]'[5[ JIMHUH ¢ PE3KUMHN HM3MCHCHUAMU
Harpysku (TaKI/IX Kak CTaJleIMTCHHBIC 3aBOJIbI, SHCKT'pI/I(pI/IL[PIpOBaHHLIC JKCJIC3HBIC JOPOI'd U APYT'UE HAI'PY3KHU, KOTOPBIC

HacCToO 3allyCKaroTes Hu OCTaHaBHI/IBa}OTCH) PCKOMCHAYECTCA COOTBCTCTBYKOINUM 06pa30M YBCIHWYUTE 3HAYCHUC

rapaMerpa.
2. 3ajlanHoe 3HauUeHUE W BpeMs KaxJoi cTyrneHn MT3 ycTaHaBIWBarOTCSI B COOTBETCTBUM C TPWHITUTIOM
CCICKTUBHOCTH.
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3. 3HaueHne TOka yckopeHHOW MT3 orcrpamBaercss OT MaKCHMMAaIBHOW Harpys3KH, IOAKIIOUYEHHOW K
3aIIUIAeMOH JIMHUH.

4. Bpewms cpabatsiBanust MT3 ¢ 3aBuCHMOM BpeMATOKOBO XapaKTEpUCTUKON BRIYUCIACTCS 1O (hopMyie:
g-K
= —; o
s

Buja o0parHO3aBUCHMON XapakTEPUCTUKU BbIIEPKKM BPEMEHM YCTPOMCTBA MOXET OblTh BbIOpaH MO TUILY
KPUBOH mpejesa o0paTHO3aBUCHUMON BbIAECPKKK BpeMmeHu. MHjaekchbl mpeaena oOpaTHO3aBUCHMOW XapaKTePUCTUKU
BBIJICP)KKH BPEMEHH OIPENEeNIOTCS 33/IaHHBIMI 3HAYCHUSIMU:

- Juis HopManbHO uHBepcHo (INV)er = 0,02; § = 0,14;
- i cunbHO uHBepcHol (VERY)a = 1;8 = 13.5;

- A1 9KcTpuManbio unsepcHoil (EXT)e = 2;5 = 80.

5. 3amanHOe 3HaueHWE M BpeMms kaxmow crymenn T3HII ycraHaBmmMBaiOTCS B COOTBETCTBUM C MPWHIATIOM
CEJIEKTUBHOCTH.
6. 3anannoe 3HaueHue Toka yckopenHoi T3HII ycTanaBiuBaeTcs B COOTBETCTBUHM ¢ MUHUMATbHBIM TOKOM

HYJICBOW MOCICNOBATCILHOCTH 3aMBIKaHHWS Ha 3¢MIIIO B KOHIIC JIMHUM B MUHHMAJIBHOM PEKUME PabOTHI C yUCTOM
ko duImenTa 3amnaca.

7. ITepnon ycxopenuss T3HIT ycranaBimBaercst B COOTBETCTBMM C MaKCUMaJIbHOW PasHUIEH BpEMEHH
cpabarbiBaHMs aBTOMATMYCCKOTO BBIKJIOYATENs, YTOObI M30exkarh c00s YCKOPSIOLIETO KOMIOHEHTA, BBI3BAHHOTO

TOKOM HyJIEBOH 110CJ1€10BaTEIbHOCTH, BOSHUKAIOIIUM IIPY BKIIOYEHUH BblKItoyaTess. OObluno 3aaaercs pasubiM 0,1 c.

8. Bpems npegynpexacHus o Neperpy3ke U BpeMs OTKIIIOUEHHS MOTYT YCTAHABIUBATHECSA HE3aBUCUMO JPYT
OT JipyTa.
9. Bpewms 6xoxuposku AIIB: mepBoe cpabateiBanne Tpexdaznoro AIIB, koTopoe 3akaHUYNBACTCS B TCUCHHE

3aJIaHHOTO BPEMEHH B MepBoit 30He. [Ipuneycnemrnom | ukie ATIB, a mTOBTOpHOE BKITIOYEHUE OIIOKUPYETCS.

7. Paborta ¢ uHTep(deiicoM Ye10BeK-MALIMHA

OCoGEHHOCTBIO YCTPOICTBA SIBIACTCS WMHTCTPUPOBAHHAS M MOJYJbHAs KOHCTpykumsa. Murepdeiic Yenosek-
MalllMHa YCTPOWCTBA BKJIIOYAET B ce0sl CUTHAlbHbLIM WHJIMKATOP, CEHCOPHYIO K/1aBUATYypy W TOUEUHbI MaTpUUHbIIi

aucte ¢ paspemmenueM 128x64. KoHkpeTHOE paclonoKeHUE MOKa3aHo Ha pHc. 5.1.

7.1 CurHajbHblii HHIHKATOP

Jlisi MHAMKAUMK  Pa3iMYHBIX  COCTOSIHMIT paboThl TEpMHHANA MPEAYCMOTPEHBI HYEThIPE CBETOJMOJHBIX

HWHAWKATOpPA. q)yHKIII/II/I HHAWKATOPOB CICIYIONUC!

Ne Haumenosanue | [IBet Omnucanue pabovero CoCTOSHUA HHANKATOPA

1 Pabora 3eneHslit B 00B1YHOM paboueM COCTOSHUM OH MUTACT OJIMH pa3 B CCKYHIY

Ecnu cBs3p B OpAAKE, TO MHIUKATOP MUTAET, KOTa IIPOUCXOIHUT
2 Cas13b 3eneHblil | OTIpaBKa U MpHEeM JaHHBIX. [Ipu mpobiemMax co CBSI3bI0 HHIUKATOP HE

rOpUT.
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ITpn BOBHMKHOBEHNH aBAPUIHOTO CUTHANA WHAWKATOP 3aropaercs.
ABapuiiHbIi
3 Kpacusiit | [Tocne cOpoca aBapuiiHOTo curHana MOKHO HakaTh KHOTIKY "Bo3spat”
CUTHAaN
JUI BO3BpATa.

3aropaeTcs NpH cpabaTeIBAaHUHU 3alUTHL. J[na cOpoca HHAUKANK
4 HeiictBue Kpacusiit
Haxath KHONKY "COpoc".

7.2 KK-nuciuiei

B Tepmunane mnpumenserca TouyeuHbsli Martpuunbli OKK-mucrnedt ¢ paspemenueM 128x64. Jlucreit
oToOpakaeT OONBIIOE KOITHYECTBO HH(POPMAIIHHU, a KHOITKHA MOXKHO HUCTIOIb30BaTh IS BXO/a B pa3iuuHble MeHI0. Ecau
BBIOPaHO T'OPU30HTAIBHOE OTOOpaKEHHE, BHELIHMH BUJ MEHIO IIoKa3aH Ha puc. 7.2.1. Eciu BeIOpaHO BepTHKAIBHOE

oToOpakeHue, BHEITHUH BUJ MEHIO [T0Ka3aH Ha puc. 7.2.2.

MeH10 ynpaBJICH HsI

VcnoBHS 3KCIDTyaTaluu Hacrpoiika

Perucrpauus nannbix Koncrantsl

OO0cyXKuBaHHE Wudopmanus

Puc. 7.2.1 T'opn3oHTanbHas cXeMa pacloyIoKEHHsI MEHIO

MeHio ynpasJjieH sl

VYcnoBus skcIIyaranuu

Hactpoiika
Perucrpanus naHHBIX
KoHucTauThl

OOciyxuBanue

HNuadopmanms

Puc. 7.2.2 BepTukanbHas cXeMa pacToN0KEHUS] MEHIO
YepHoil 3a7IMBKON BBIACICH BHIOPAHHBI B JaHHBI MOMEHT HYHKT MEHIO. Ha pHCyHKe BEIMIC B KadeCTBE
[I0Ka3aHbl CIEAYIOLIME IIYHKTHI MEHIO: YClIoBHA HKciuryatauuu, Hacrpoiiku, Perucrpauus naHHbX, KOHCTaHTBHI,
O6cnyxupanue, Mudopmamusi. BbiOpano mento "YcinoBus skcrutyarauuu". EcCin npu 3TOM HakaTh KHOIKY

"lloxTBepaAUTL", OTKPOETCSI MEHIO, B KOTOPOM OMHUCAHBI YCJIOBUS DKCIITyaTalluu.

7.3 Onucanue KHOIOK

TepmuHas ocHaleH 7 KJIaBUIIAMHU, KOTOPBIE MTPOCTHI M HAJICKHBI B OKCTUTyaTanun. KnaBumm MOXKHO pa3/ieiuTh
Ha TPHW THUIA: HANpaBJICHWs, (YHKIMOHAIbHBIC W pelaKTHpoBaHms. KIIAaBUIIM CO CTpEIKaMy WCIOJB3YIOTCS JUIsl

nepexoga Mexnay Mmenio. DyHkimoHanmbHBIE: "MoaTBEepikAcHUE", "oTMeHa" M "cOpoc" I KOHKPETHOM (QYHKIHH.
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Knasnnm pepakruposanms: "+ n

"o

CDyHKIII/II/I HHAUKATOPOB CICAYIONIHNC:

JJIsT UBSMCHCHUA JTAHHBIX B BBI6paHHOM MCHIO.

3uHavok

Ha3zBanuekjgaBumn

Dyuxuust

KnaBuim HanpaBieHus:

KHOIIKa BBEPX

®yHkIuA 1: nepemeneHre Kypcopa o MEHIO BBEPX

OyHKIHUS 2: IPOKPYTKABBEPX

KunaBuim HanpaiieHus:

KHOITKa BHHU3

®yHKIuA 1: nepemeneHre Kypcopa o MEHIO BHU3

OyHKIUSA 2: TIPOKPYTKABHU3

OyHKIMOHAIBHAS

KjlaByla: BJIEBO

OyHknus 1: mepeMenieHne Kypcopa 1o MEHIO BIEBO

OyHKIHA 2: IPOKPYTKaBBEpX

OyHkuwms 3: mepeMenieHne Kypcopa BiIeBO B PEXUME

peIaKTUPOBAHUS JTAHHBIX

@yHK1UA 4: NEpEX0 K NPEAbLAYILEH 3aI1CU B MEHIO

"PeructpanuusiaHHbIX"

(DyHKHI/IOHaHBHaH

Ki1aBuIlIa: BIIpaBoO

q)yHKIII/Iﬂ 1: NEpeMCIICHUC KypCopa 10 MCHIO BIIPaBO

OyHKIUSA 2: IPOKPYTKABHU3

OyHKIHs 3: IepeMenIeHue Kypcopa BIPaBo B PEKIME

PEOaKTUPOBAHUA JaHHBIX

DyHkIuA 4: Iepexon K ciIeayroei 3alicy B MEHIO

"Perucrpaumsianubix"

1N

0B ® EE

IlonrBepxneHue

OyHKINOHAIBHAS
KJIaBuUIIAa: KJIaBU1IA

MOATBEPKACHUSA

Oynkwst 1: BBIOOP BBIIGICHHOTO IMTyHKTa MEHIO

OyHKIUS 2: OJIBTEPIKICHUEU3MEHEHHBIX JAHHBIX

DyHKIUSA 3: MEPEX0A U3 MEHIO Lienell B MEHIO OTJaAKU

OyHKIMOHAIbHAS

KjlaBylla: KjlaByIla

Oyukius 1: onepanusiOTMEHbI

@yHKIUA 2: BO3BPAT B PEJIBIIYIIEE MEHIO

Otmena OTMEHBI @yHKIUA 3: BO3BPAT B MEHIO 1leTiel 13 MEHIO OTNaKU
DyHKIMOHATBLHAS
KJIaBHIIA: KJIaBUILIA OyHknus 1: cOpoc COCTOSHUA CUTHAIIOB U HHAUKATOPOB
Bosepar BO3BpaTa

OCHOBHBIE TIPHHITUITEI PaOOTHI KIABUII: KIABUIIN HAIPABICHUS NEPEMEIIaloT Kypcop, KiaBumy A, ¥ — s

N3MCHCHUA " BBI60pa 3Ha‘leHI/II\7I, KJIaBUIIA TIOATBCPXKACHUS — JUJIST BBITIOJIHCHUSA OTICpali WJIW BXOJd B MECHIO

CJICAYIOMICTO YPOBHA. Knapuma orMeHBI HCIOJB3YCTCA U BO3BPATa B IPCALLIYIICC MCHIO.

le/l PCAAKTUPOBAHUU JAHHBIX B OCHOBHOM HUCIIOJIB3YIOTCS KJIIABUIIXW BJICBO U BIPABO, a TAKKC Anv:

> IIHH TNICPEMCIICHMA KYpCOpa NCIIOJIb3YIOTCA KIIaBUIIIU BJICBO U BIIPABO;

> Ecnm kypcop ycraHOBIICH Ha HU(PY, HAKATUE KIABUIIN A YBEINYUBACT €TI0 HA CIMHUILY B JHANA30HE

ot 0 10 9, kmaBumu ¥ — yMEHBIIACT HA CIUHMUILY.

> Ecmm xypcop yCTaHOBIJIEH Ha ACCATHYHYIO 3aITITYI0, HAKATHE KIABUIIN A TIePEeMEIIaeT €€ BIIPAaBO Ha

OJAVH 3HAK, KJIaBHUIIIN V¥V — BI€BO HaA OJIVH 3HAaK.
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l'IpnMeanHe: TIponecc peaakKTupoBaHNA, OTIMCAHHBIN BBIIIC, OTHOCUTCA K MCHIO C BBOJIOM JIAaHHBIX, TAKUM KaK

BBOJ MMapoJyisd, U3MCHCHUC 3Ha‘—ICHHI>i, HU3MCHCHUC TTapaMCTPOB U T. 1.

7.4 Onmucanye MEHIO

MeH10 TepMrHaNIa COCTOUT M3 HECKOJIBKAX YPOBHEH M IpaBa paboThl C MCHIO HA PA3HBIX YPOBHAX OTIHYAFOTCS.

Tpebyercst cnenuanbHblil 1apob Ui HACTPOMKU (PUKCHUPOBAHHbIX

ylajeHus 3anucedl 0 COOBITUSAX M TEXHUYECKOTo OOCITY>KUBAHUSL.

Tpedyercsl.

MEHI0 B TOPH30HTAIBHOM PEXKUME OTOOPAKCHUSL:

3Ha4YeHUH, napaMerpoB, KOH(Urypaluu HpoeKTa,

JInst BBIMOJIHEHUST JIPYTUX OMNepaluil mapojnb He

MeH10 epBoro

MeHnio BTOporo

MeH10 TpeTbero

Onucanue pyHKuui

YPOBHS YPOBHA YPOBHA
VYenosust H3mepennoe 3HaueHne IIpoBepka U3MEPEHHOr0 3HAYCHUS
SKCILTyaTaluu 3naueHne IIpoBepka coCTOSHUS TEJIEKOMAH b
TENEeKOMAaH bl
Bpemsa IIpoBepka BpeMeHHU yCTpoiicTBa
ITonmuce IpoBepka HHGpOPMAIINK O TTOIITHCH
Hactpoiixa HacTtpoiixu Hactpotiika mapameTpoB ycTpoHcTBa
TapaMeTpoB
YcTaHoBKa BpeMEHH Hactpolika Bpemenn
Hactpoliku npoekta Konduryparus mpoekxra
Peructpamus nanusix | Peructpanms coobITHit IIpocMoTp Beex 3amuceil, Co3naHHbIX YCTPOHCTBOM,
OHU PACIIOIOKEHB! B TOPSIKE BOSHUKHOBEHNS COOBITHM
Peructpauns onepaunii IIpoBepka 3amuceii 0 Kilaccax oIlepaiuii, CO31aHHBIX
YCTPONCTBOM
3amannoe 3HayeHne | [Iposepka 3amanHOTO IIpoBepka3ammTEI3a1aHHOTO3HAYCHIS
3HAYCHUSA
Hacrpoiixa HacTpoiika 3aIlIUThI 3aJJaHHOTO 3HAYCHHS
(pPMIKCHPOBAHHOTO
3HA4YEHUs
TexHuueckoe IIposepka Bxox IIpoBepka coCTOSIHUS BXOIOB
o0cCITy)KHBaHUE Brixozx IIpoBepka BBIXO0B
AHaNoroBeIi IIpoBepka ananoroBoro Bxonaa
BXOJ1
CamonpoBepka | 3amyck U OCTaHOBKA CaMOIPOBEPKH
KanubpoBka kaHaios Pyunas AMIUINTYly U yTOJ1 K100 KaHajla MOKHO
KanuOpoBka KajuOpoBaTh 110 OTAEIbHOCTU
TOYHOCTH
CamokanuOpoBKa | ABTOMaTu4decKast KaTnOpOBKa aMILUIUTYAbI U yIia
TOYHOCTH HaKJIOHA YCTPOHCTBA B COOTBETCTBHH C ITO/ICKa3KOH
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MeH10 nepBoro

Memnio BTOporo

MeH10 TpeTbero

Onucanne pyHknmii

YPOBHS YPOBHA YPOBH#
CmenanapoJis Cwmena naposst, naposb no ymonuannto — 0000
VY nanurb cobbiTHE V 1anuTb 3an1ch U3 M0OCJIEA0BATEILHOCTU COOBITUI
3arpy3ka 3arpy3ka nporpaMMbl 3amycka

Wndopmanms Wudopmarus Wndopmauus 06 | IIposepka undopmaimu 0d ycrpoiicrse

YCTPONCTBE
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