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IITK «I'panuent », MHCTpyKIHMs MO IKCIUTyaTallul

1 Bseageuue

[IpencraBieHHas HHCTPYKLUS COACPXKUT CBEACHHS MO paboOTe ¢ MPOTrpaMMHBIM 00ecTiedeHUEM
«pamgueHT V2.X.X» © 00OpyJOBaHHEM MporpaMMHoO-TexHudeckoro komiuiekca (ITTK)
“TPAJJUEHT”(nasiee — KOMIUIEKCOM) JUIsi KOPPEKIHMH TPaJyHPOBOYHON XapaKTEPUCTUKU
npeoOpasoBarenss pacxona sjaekrpomarautHoro OMUP-TIPAMEP-550, paspa6orannoro 3A0
«IIpomCepsuc».

2 O003HaYeHHS, TEPMUHBI U COKPALLleHHs], IPUHATHIE B MHCTPYKLIMHU

2.1 Obo3HayeHUs 8 meKkcme

Ha3Banus snemeHToB MHTEpdeiica (I1aJoroBble OKHA U UX MapaMeTpbl, KHOMKH, MEHIO U T.I1.)
BBIJICJICHBI MOJYKHPHBIM IIPH(PTOM.

Kypcueé nctionb3yercs 1Uis BBIIEICHUS B TEKCTE HOBBIX U BaYKHBIX TEPMHHOB.

Coxkpamenus o6o3nadeHsl [IPOITMCHBIMU G6ykBamu.

Hmena ¢aitsioB, manok U KaTajaoroB HaOpaHbI ¢ 3ariaBHBIX OYKB.

2.2 Crnucok mepmMuHos

Ilpeobpazosamenv unmepgheticos IIK ¢ RS-485— npubop, npeodpasyromuii ypOBHH CHTHAIOB
nocienoBarenbHoro uatepdeiica ITK (RS-232, nu6o USB) B RS-485 u Hao6opoT;

Koneepmop RSA85/TTL  (mpeobpazosamens umnmepgeticoe  TTL/RS-485) —  mpubop,
paspaboranubiii 3A0 «IIpomCepBrc» aist cBsi3u ¢ mpeoOpasosarenem pacxoaa (ITP) DMUP-
I[TPAMEP-550, mnpeoOpa3yrommii ypoBHH CHUTHAJIOB IOCJieqoBaTeNbHOr0 nHTepderica RS-485 B
TTL wu HaobopoT;

Coeounumenv RS485 — npubop, paspadoranusii 3A0 «lIpomCepBucy  mis CBSI3H C
npeobpaszoBarenem pacxoga (I1P) SMUP-IIPAMEP-5501, cornacyromuii ypoBHU CHTHAla OT
(dbopmupoBaTesi CHHXpOCUTHAIA.

Booomepnas ycmanoéxa — KOMIUIEKC TEXHUYECKUX CPEICTB, TMpEAHA3HAUYCHHBIM IS
IIPOBEJICHUSI TIOBEPKM U TPAAYUPOBKH CPEACTB H3MEpeHHs 00béMa U OOBEMHOrO pacxona,
BHecéHHBIN B ['ocpeectp CH.

Dopmuposamenv cunxpocueHana — TpUOOP € AKTUBHBIM DSJEKTPUUECKUM JIUCKPETHBIM
BBIXOZIOM, (DOPMUPYIOIIUN CUTHAJ, HampspbkeHueM 5 + 12 B u obecriednBaroninii TOk Harpy3ku He
MeHee 25 MA Ha oauH coequHuUTeNb(KoHBepTOp). [Ipu 3TOM, MHTEpBan M3MEPEHUs 3TaJTOHHOTO
0o0BEMa Ha BOJAOMEPHOW YCTAaHOBKE JOJKEH COOTBETCTBOBATh MHTEPBANLY BPEMEHHU, B TEUCHHE
KOTOPOTO Ha BBIX0J1e JOPMHUPOBATEIISI IPUCYTCTBYET TOJIOKHUTEIBHBIN MOTEHIHAI.

2.3 Knasuamypa

HasBanus xnaBui HabpaHsl ponucHeIMUA OykBamu, Hanipumep ENTER.

Ecnu Mexny Ha3BaHUAMH ABYX KJIABHUII CTOUT 3HAK IUTIOC (1), 3HAUUT, KJIABUIIN HY)KHO HaXKaTb
onnoBpeMenHo. Hanpumep, «Haxxmure ALT+TAB» o3Hadaer, 4To HEOOXOAUMO HaXKaTh KIABUIITY
ALT u, ynepxxuBas ee Ha)xaToi, HaxaTh Ki1asuiy TAB.

3  OO01ee onucanue KOMILIEKCA

KomMmiekc mnpenHasHadeH il KOPPEKIUH IPaglyHMpOBOYHOU XapaKTEPUCTUKH, T0CTE
BBITTOJIHEHUS] TTOBEPKU HA BOJAOMEPHBIX YCTAaHOBKAaX CTOPOHHUX OpraHU3alMii, nmpeodOpazoBarenei
pacxona anekTpomMarHuTHEIX OMUP-ITIPAMEP -550 B ciiydae ux MeTposIorH4eckoro oTkasa.

[TpeoOpa3oBarenb pacxoaa, MOCTYHNHUBIIUN JUIs TPOBENEHUS KOPPEKUUH TPagyHpOBOYHOMN
XapaKTePUCTHKU JIOJDKEH OBbITh YCTAaHOBJEH B KOHTYP BOJOMEPHOM YCTaHOBKHU. JlanbHeiiine
JEUCTBHUA 10 KOPPEKLMHU TPaLyHUpPOBOYHOU XapaKTEPUCTUKU IO3BOJISIOT U3MEHATH YCTAHOBIICHHBIE
3aBOJIOM-M3TOTOBUTENEM TMapaMeTpbl palboTbl. OTKIOHEHHS B JEWCTBUAX oIrepaTopa OT
TpeOOBaHUH, U3I0KEHHBIX B MHCTPYKIIUH 110 IPOBEIEHUIO TPalyupOBKH IpeoOpazoBaTeeil, MOryT
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ITK «I'paguent », MHCTpyKIMA MO SKCITyaTaluu

MPUBECTU K METpojorudeckoMy otkaszy usaenuid. Ilpu stom, IITK “I'pagueHt” He BBINIOIHAET
(YHKIIMM aBTOMATHUYECKOTO KOHTPOJS 3a JCUCTBUSIMH OIEepaTopa Ha COOTBETCTBUE TPEOOBaAHUSIM
WHCTPYKIIMU TI0 TPaJyHpOBKE MpeoOpazoBaTens. B cBA3M ¢ 3TUM paspyiieHue MmiIoMObl 3aBoja-
m3roroputens Ha [IP siBasieTcss OCHOBaHHEM IS CHSTHS KaKOH-IMOO OTBETCTBEHHOCTH 3aBOja-
U3TOTOBUTEIIS 3a TOCIEACTBUS BMEIIATEIbCTBA B HACTPOWKH TpHOOpa CTOPOHHUMHU
CIICLIMAJIUCTaMHU.

3.1 [llodkmoyeHue SMUP-TIPAMEP-550 (OMUP-TIPAMEP-5501) k ITK

Crpykrypnas cxema [ITK nokasana na pucynke 1.

Texuuueckas yacts [ITK cocTour us:

- Kabeneil cBsA3M: yUIMHUTENS M Pa3BETBUTENS COCTUHEHHBIX MEXAYy 000 pa3bEMHBIM
coenuneHneMXP3: XP4 (pucyHnok 2);

- KoneepropoB RS485/TTLu Coenunureneri RS485 npeanasHadeHHBIX IS TOIKITIOUCHHS K
anexktpoHHoMy 610Ky [TP DMUP-ITPAMEP-550 u DMUP-ITPAMEP-5501 cooTBETCTBEHHO;

- [IpeoOpazoBatens unrepdeiicoB USB(RS232)/RS485 obecnieunBaroriero cBs3b Mexay I1K,
¢ ycranoBieHHbIM [10 «I'panuent» u I1P;

N1\ mP—ripamEP-550 | XPT KW orbepmap RS485,/TTL K=

XT3
N2 | IMP-TIPAMFP-5504 - = (vedumumens RSEE5 K=

Kaoesb cbs3u-pasbembumeis

N | mP-rPAMEP-550 | XP1 K=K orbepmap RS485,/TTL K=

/K /peodpazobamerib
RS232 KA ummepgedcab
1USB) [IK/RS485

CmOosHUK NUMaHLS
128 300 mA > Kaden chasu~ydmmumens

Joopudobarue
bodorepHou

ycmarobky Luzran CTAPT-CTOT

Pucynok 1 — CtpykrypHas cxema noakiarouenus [1TK
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ITK «I'paguent », MHCTpyKIMA MO SKCITyaTaluu
- UcToynrKa muTaHus CETH, HEOOXO0 QMBI Tt muTanus KousepropoB RS485/TTL;

- UcTtounukop nutanus [1P;

IIpeobpaszoBarensy wuHTepdeticoB USB(RS232)/RS485,ucTOUYHMK MUTaHHSA, a TakKKe
dbopMupoBaTeIh CHHXPOCUTHANIA OT BOJOMEPHOH YCTAaHOBKHM MOIKIIOYAOTCS K pazbémy XP2
Kales CBSI3U-Y/UIMHUTENS COTJIACHO cXxeMe MoakiatodeHus (pucyHok 2). Mcrounuk nutanus [1P
nojkirouaeTcs K kiaemme XT6.

B cayuae pabotel ¢ ogaum [IP HeoOxomumocTu B kabemnsx cBsizm HET. B aTom ciydae
HeoOxomuMo obecrieunTh TmoOAKIOUeHHE pazbéma XP1 HemocpencTBEHHO K  KOHBEPTOPY
RS485/TTLumu coequaurento RS485 B 3aBucumoctu ot tuma [1P.

Jomyckaercs ogHoBpeMeHHoe noacoeauneHue K IITK ot oqnoro no aecstu IP kak
IMUP-ITPAMEP-550, tak u IMUP-IIPAMEP-550U B pa3jin4yHbIX COYETAHUAX.

8 Mepcoranss [ 8 | o oc e L XP1 _XP2_ 7 XP3 XPh
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" " —— S 8 8 +SS / +SS 8 8 WSS
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B I, Iy B N B & 1 1B N
[£)3) 3 3 Qo [£)3] 3 3 E)8]
a0 | 5 [ ) a0 | 5 5 |_ao 2
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e T Taml S 0C0M " R BF —< €— |
b g § N Y K51 Uere  [Kom | [ ko] e |
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. e T EEKS08V-02P — [EXT] 3 3 oD
l;RXx % G0 S 5 i)

Pucynok 2 - Cxema nonkmtouenus [1P x I[TTK
(no3.1 — kabenb CBSI3U — YIJIMHUTENb, 1103.2 — KaOellb CBSI3U — Pa3BETBUTEID)
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ITK «I'paguent », MHCTpyKIMA MO SKCITyaTaluu

[IP ycranaBiuBaeTcss B KOHTYpP BOJIOMEPHOM YCTAaHOBKM B COOTBETCTBHUHU C YKa3aTelieM
HampaBlIeHUs U3MepsieMoro motoka Ha kopmyce [P, ymamsercs muom0a Ha BHHTE KpEIUICHHS
nauneBoil kpeimikd [IP um cHmMaercs nmneBas kpoimka [IP. C momompsio Dip (SALl) —
MEPeKIIIoYaTeNsi Ha JJIEKTPOHHOM MOJyJe MpeoOpa3oBarelsi pacxoia BBICTABISETCS PEXKHUM
«KanubpoBka» B COOTBETCTBUU C PUCYHKOM 3.

Bepcust| SMUP-IIPAMEP-550
OP [ Vero4 | veros | OMUP-TIPAMEP-5501
Pexum 13.08.09 | 13.08.09

KamGposka

Pucynok 3 - [Tonoxenue Dip-nepexirouarenis Beibopa peskrma padots TP

[IpoBepuTh MpPaBUIBHOCTh BBIOPAHHOI'O pEXHMMa MOXHO coriacHo 4.4.3, HakaB KHOIKY
"MonuTtop". Eciin pexuM yCTaHOBJIEH HE BEpHO (HE COOTBETCTBYET PUCYHKY 3, BO3MOXKHO B
panHux Bepcusix [IP), To HEOOXOAMMO CMEHHTH MOJOKEHHE IBHXKKOB Dip-mepexiouarens Ha

MPOTHBOMOJIOXKHOE W Haxarh KHONKY "[lepe3arpy3uthb Bce" B TOJIB30BaTENbCKOM HHTEpdeiice
cepsuctHoro [10 (m.4.4.3).

Brumanue!!! He oonyckaemcsa xonsepmopwvt RSA85/TTL,necoeounénnvie c
IIP, ocmasnamos nooknwovennvimu K "'pazeemeumenio’’- napywumcesn ceéaso c I1P.

Ilpumeuanue: Ilpu onune ungopmavuonnou cemu npesviuiaouwei 100 m,
PpeKomenoyemca ycmanHosums 6 3amvlKarwowiuil cemuv pazvém XP1l4  meorcdy
koumakmamu 1 2 (wunuu A u B unmepgeiica RS-485) pesucmop
conpomusnenuem 120 Om ons npeoomepawierus omuook cessu(pucynok 4).

Pucynoxk 4—- Cxema NMoJKIIOUeHHS] TEPMUHAIIBHOTO PE3UCTOPA
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ITK «I'paguent », MHCTpyKIMA MO SKCITyaTaluu

3.2

Anzopumm KoppeKkuyuu 2padyupo804YHOU XxapakmepucmuKu
Jlia koppekuuu rpagynpoBodyHoi xapakrepuctuku OMUP-IIPAMEP-550 pexkomenayercs

CJIeYIOIIAs MTOCIIeI0BATEIbHOCTD JCHCTBUM:

1.

2.

10.

11.

12.

13.

14.

15.

3anyckaercs cepBucHoe [1O IITK u nacrpauBaercs mnocnenoBatenbHbiii nopt IIK, k
KOTOPOMY TOJKJIFOYEH mpeoOpazoBaTenb nHTepdeiicoB [TIK/RS485.

Ompenensiercst cereBoit aapec [P u ycranaBnuBaercs ¢ HuUM cBsizb. COBIMAJIEHUE CETEBBIX
anpecoB 1P He nomyckaercs. B cimyuae coBnaieHusi CETEBbIX aJpECOB PEKOMEHAYETCS UX
3amena cpencreamu [1TK (11.3.5).

CunrbiBatoTcsl HacTpoeuHble mapamerpsl [IP, Bkimrouas mnapameTpbl I'pajyHMpOBOYHOMN
XapaKTEPUCTHKH. YKazaHHas MH(OpPMAIMs IOCTYIaeT BO BPEMEHHYIO T'PaJlyHpPOBOYHYIO
tabmauny B namsatH [1K, koTopas moauduinupyercs B npouecce gajabHeiei padoTsl.
JanpHeiime JAEHCTBHSL oOmepaTopa NpEANoyiaraloT Jud0 3aMeHy TIpagyupOBOYHBIX
apaMeTpoB Ha pacxoAax OJM3KHUX K CUMTAHHBIM 3aBOJCKUM IapameTrpam npubopa, 1udo
no0aBlieHUEe HOBBIX T'PaJlyMPOBOYHBIX TOYEK. IIpu 3TOM MakcMMaabHOE KOJIMYECTBO TOUEK
IpagyUpOBKHU (BMeCTE C I'paJlyMpOBKON IPH OTCYTCTBMM pacxoja) He JOJKHO INPEBBIIIATh
22.

B cnywyae 3ameHbl IpaJyMpOBOYHBIX MapaMeTpOB Ha HEOOXOJUMOM pacxoje, MpexHee
OMM3Koe 10 3HAYCHHWIO pacxojla 3HAYeHHWE HEOOXOIUMO YIAIWTh U3 BPEMEHHOMN
IpagyupOBOYHOMN TAOIULIBL.

Jlaiee Ha BOJOMEPHON YCTAaHOBKE BBICTABJISIETCS HEOOXOAMMBIN pacxoi, PEeKOMEHyeMble
TOYKH U3MEPEHUs MpeACTaBIEHbl B MPUIOXKEHUH 1, HaunHas ¢ Touku Gl (MakcuMallbHBIN
pacxoj1), Ipu 3TOM TOYHOCTH 3aJJaHUsl pacxo/ia J0DKHA ObITh HE Xyke, ueM MUHyC 10%.

B nonb3oBarensckoM uHTEpdeiice 1006aBIsSeTCS HOBOE U3MEPEHHUE, PEKOMEH1yeMOe BpeMs
u3mepenus He meHee 180 cekynn (mis touek pacxoma G3-G6 (mpunoxenune 1) He MeHee
300 c).

[IP nmepexomut B pexuM oxujnaHus cuHxpocursaisa «Crapt-Cron» c 000pyaoBaHUA
BOJIOMEPHOM YCTaHOBKM JuId Hayaja 3amepa (uHrtepdeiic noinb3oBarens 10 otobpaxaer
JTAaHHOE COCTOSIHHE).

ITpu ¢pukcanuu curnana «Crapt» [IP HaunHaeT n3mepenue.

[Ipu ¢uxcauun curHana «Crom» wusmepenus I[IP mnpekpamaroTcs, W NOJIB30BATEINIO
IpeJJlaraeTcsi BBECTH B COOTBETCTBYIOLIEE OKHO 3HAYEHHUS BpPEMEHM HU3MepeHus (c
touHocThio 70 0.0lc) um otamoHHOro o0OBEMa, 3adUKCHUPOBAHHBIX O000PYIOBAHHUEM
BOJIOMEPHOH YCTaHOBKHU.

Jlanee BBe€HHbBIC TaHHBIE aHATU3HPYIOTCS:

MOJTYYCHHBI OJTAJOHHBI pacxoj TpoBepsieTcs Ha 5%-0€ OTKIOHEHHWE OT CpEIHEro
3HAa4YeHHUs ATAJIOHHOTO PACX0Aa /Uil JAHHOW TOUYKH IPagyUpOBKY;

€CJIM pacxoji monasaeT B 9% MHTEpBa, TO U3MEpEHUe 100aBIsIeTCs BO BpEMEHHYIO TaOIuIy
JUTSL JAHHOW TOYKH TPayUPOBKH;

MHaue, MpeJylaraeTcsi HayaTb HOBYIO T'paJlyMpOBOYHYIO TOYKY, 3allMcaB IOJYUYEHHbIE paHee
U3MEPEHUs BO BPEMEHHYIO TPaJyupOBOUHYIO TaOMuIly (€CIM YHUCIO BBIIOIHEHHBIX
U3MEepeHHil He MeHee 3-X), JIN0O UCKITIOYUTH BBINABIIEE U3 IMara3oHa U3MEPEHHUE.
[TpoBecTr HOBBIM 3aMep Ha JAHHOM pacxoje, MPHU TOM HEOOXOJIUMO MOBTOPUTH JIEHCTBHUS,
HaupHas ¢ 1. 6 Wi J00aBUTHh TPAJYHPOBOYHYIO TOUYKY B TaONHIy (€ciad YHCIO
BBINOJIHEHHBIX NU3MEPEeHUil He MeHee 3-X).

B citydae KOppeKTHPOBKH IpaydpOBOYHBIX ITAPAMETPOB HA CIETYIONIEM 3HAUSHUH Pacxo/ia
HE00XO0/IMMO BBINOJIHUTH JISHCTBUS HAUYMHA C 11.5.

[Tocne 3aBepmieHHs BceX HEOOXOAMMBIX HM3MEPEHHH, MOJB30BATEIh MOXET COXPAHHThH B
namsatid [IP monmydeHHyI0 TpagyHpOBOYHYIO XapaKTEPHCTUKY, €CIH YHCIO TOYEK
TPaAyUpOBKM HE MeHee 2-X W 00s3aTeNbHO HaTWYWe TOYKHA TPAAYHPOBKH MPH
orcyTcTByROmEeM pacxonae("HyneBas" ToUka).

Janee He0OX0MMO BBIIOTHUTH OodepeaHyro nmosepky [1P.
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IITK «I'panuent », MHCTpyKIHMs MO IKCIUTyaTallul

3.3 CucmemHbie mpeboeaHus 0ns O padueHm v2.x.x

1.
2.
3.

4.
5

Onepauunonnas cucrema: MSWindows XP/2003/7/2008.

Komnonent Microsoft .Net Framework 4.

OO0beM 3aHMMaeMOTo MPOCTPAHCTBA HA JKECTKOM jucke: mnopsaka 25 Mb (Bmecte ¢
CUCTEeMHBIMU KOMIIOHEHTaMH).

ITpoueccop: He xyxe P-I1l 1 I'Tn (pexomenayercs P-1V 2 I'T).

O0Bem onepaTuBHOM MaMsaTH: He MeHee 256 Mb (pekomenayercs 512 MB).

3.4 @yHKyuu npozspammsl

Jlist pabotsl 1O kommiekca ucnonb3yrotes 110 I paouenm v2.x.x — OCHOBHAs MporpaMMma,
MpeIHa3HauYeHHAs JIJIsl BBIMOJTHCHUS CICTYIOIIMX (yHKITHI:

CBs3b ¢ OTHUM K Tpynmoit (o 10 mr.) [1P mo mocnenoBaTenbHOMY HHTEpdEHCY;
HACTpOIiKa mocie10BaTeIbHOrO nHTepdeiica;

ABTOMAaTUYECKUI NOUCK CETeBOro ajpeca MnoAkiIoueHHbIX [1P;

yTeHue napameTpoB u3 namsatu I mocpenctBom  mportokonma ModBus-RTU;
MOHUTOPUHT TEKYIINX JTaHHBIX;

3aliCh MMApaMEeTPOB TPATYUPOBKM M HACTPOMKH B BSHEproHesaBucumoin mnamaru [IP
(MMHMMaJbHBIM pacxofl, MAaKCHUMAaJIbHBII pPAacXoJl, BEC BBIXOJHOIO MMIIYJIbCa, TaOJIUIlY
rpaayupOBOYHBIX TOYEK, JaTy U BpeMsl KOPPEKIMH IpalydupoBOYHON Tabmuisl mis IMUP-
I[TPAMEP-550 ¢ Bepcueii 10 03);

ABTOMATUYECKOE COXPaHEHHUE B (ailll Bcex mapaMeTpoB B MOMEHT MX CUMTHIBAHUS U 3aIHCU
u3 (B) I1P;

YTEHHE U 0TOOpaKEHHE I1apaMETPOB U3 COXPAHEHHBIX (DaliIOB CO BCEMU MPOMEKYTOUHBIMU
JIAHHBIMU;

0TOOpakeHHe rPaIyupOBOYHON XapaKTEPUCTUKHU B BUE TaOIUIIbI U Ipaduka;

0TOOpakeHHe TOUYEK U3MEPEHUs B BUJIE TaOJIHIIbI;

CO3/1aHME HOBBIX U yJaJieHHE BEIOPAHHBIX TPalyHPOBOYHBIX TOYEK;

3aIycK u3MepeHuid mpudopa B pexunme «Kamubposkay;

YTEHHE HAKOIUIEHHBIX JaHHbIX B pexume «KamubpoBka», BBoA (¢ kiaBuaTypsl 1K)
STAJIOHHBIX 3HAYEHUIl Hu3MepeHus 00bEéMa U TNPOBEACHHE aBTOMAaTHYECKOTO pacuera
IpalyupOBOYHBIX TOYEK.

3.5 Aneopumm roucka u 3ameHbl adpecos rnpubopos

Jlia koppekTHOM paboThl npubopoB B ceth ModBus HeoOxoauMo 4ToOBI ceTeBbIE aapeca

npuOOpPOB HE MOBTOPSUIMCh. EciaM B CeTH CYyIIECTBYIOT OJMHAKOBBIE ajpeca, TO BO3HUKAIOT
KOJUIM3UM TpUeMa-Tiepesiaun JTaHHBIX, KOTOpble HE BCErja 3aMETHbl U MOTYT NPUBECTH K MOTEpe
uHpopmanuu npudopos. Ilpudopsl, npousseaenusie 3A0 «IIpomCepBuc» B pasHoe Bpemsi, MOTYT
UMETh COBIAJAIOLIUE CETeBblE aapeca. Huke npuBeneHa peKOMeHAyeMas IOCIEeJ0BATENbHOCTD
JeWCTBUH JUIsl HACTPOWKHM aJPECOB TPYIIIBI IPUOOPOB IPU COBMECTHOM paboTe:

el oA

oo

[TonkitounTs Bee npubopsl B ceTb ModBus (muTanue He BKIIIOYATh);

BxutounTh muTaHus 0JJHOTO U3 MPUOOPOB;

BomonuuTs nouck npudopos (kHomka «Ilonck mpubopos»);

W3MeHuTh ceTeBoii aapec HaiineHHoro npubopa Ha 1 (U1 Bcex MOCIEeayIOIUX Ha eHHULLY
OoJbIe);

BrikimounTs nutanue npudbopa;

[ToBTOPUTH MYHKT 2 — 5 AJI OCTaIbHBIX NPUOOPOB;

B 3akimoueHnu, BKIIOUUTH MUTAaHUE BCEX MPUOOPOB U BBHITIOJIHUTH MX TOUCK.
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ITK «I'paguent », MHCTpyKIMA MO SKCITyaTaluu

4 Pa6ota ¢ mporpammoii I'paamenTv2.x.x

4.1 YcmaHoska ripogpamMmbl

Hus ycranoBku I10 HeoOxomumo 3anyctuth (ain Gradient_2.1.1 Setup.exe u3 manku
IUCTPUOYTUBA M CIIEIOBATh YKa3aHUSM MPOTPAMMBI.

Ilpumeuanue — neped ycmanoskou Hogou eéepcuu 110 I paduenm, pekomeHOyemcs 8blNOIHUMD
YyoaneHue npocpammul cmapoil sepcuu cmanoapmuvimu cpeocmeamu Windows.

4.2 [lepenbil 3anyck rpoespamMmmel

[lepen 3amyckom mporpamMMbl HEOOXOAMMO BKIIIOYUTH MUTAHHE KOMIIBIOTEpPA, MOHUTOpA U
JOKIAThCsl 3aBEPLICHMs 3arpy3Kd ONEPAallMOHHON CHCTEMBI. 3allyCK IPOrpaMMbl IIPOU3BOJUTCS
yepe3 MeHio onepaninoHHoi cuctemsl «Ilyck | Bee mporpammbl | 3A0 IlpomCepsuc | I'paanent
v2.1.1 | I'paguent v2.1.1», 1160 uepes spiblk Ha «Padodem cToJjie».

I[Ipy mepBoM 3amycke MpOrpaMMbl Ha DSKpaHE KOMIIBIOTEpa OTOOpa3uTcs OKHO
npeaynpexaeHus (PUCYHOK 5), 4To mporpaMMme He yIaloCh HAWTH JTUIEH3UOHHBIH KITFOY.

dain NUUEH3MW He HaWaeH.
MposepTe HaNMUKMe ©aAnNa AMLEHZMK B KaTanore
CA\Program Files\Promservis\Gradient\Keys',
Mporpamme He yaanocb HaWTW $an NUUEHSUHK.
InAa sanycka AEHHOW NporpaMmvbl HEOBXOAMMO HEMMYME MHOWMBWOYANLHOrO, ANA KEKG0ro KoMnboTepa, daina knwda.

¥YBegnTeck, 4To & kaTanore C:\Program Files\Promservis\Gradient\Keys\ naxoguTca dailn suga
LicenseBC13EBAG276205A2AAATSEDIBA39D5RA. key .

InA noayyeHWA NULEHZWM HeoBxXoguMo NpofenaTh CASAyHUME ASACTBMA:
1) Heobxogumo HakaTe KHonky «CosgaTb $ann kindan.

Brumanwe! [anHoe gefcTEME NPUBELET K SaKPhITHI ASHHOMD OKHE.

Mocne HaxaTWA kHonkd «Co3gaTe $ain knwda» B kaTanore C:\Program Files\Promservis\Gradient\Keys\ &ygeT cozgad
tdain enwga BC1IEBAG276205AAAATSEDIBA3OD5AA. key

2) CdopMupoEaHHbliA KnoueBoid $ain Heobxogumo oTNpPaBWMTE NO SNeKTpOHHOR nouTe support@promservis.ru & 3A0
wlpomCepencs .

3) B OTEET HE MWCBEMO C 3anpocoM, COASPREWAMM KANHeBoN dain, ByasT BLICNEH WHOMEMOYANbHHIA NMLUEHSWOHHLIA BI04 .
4) Monyuensslid Ga8AN AvueHsu Heobxoammo coxpasuTe B kaTanor C:%Program Files\Promservis\Gradient\Keys\.

BHumaHwe ! Koy DOPMHPDYETCA TONBKO ANA OAHOMD KOMNBHTERd W HE MOMET PESGTE_: Ha OpyroM EoMObHTEpe.

Ecnu B kaTanore C:\Program Files\Promservish\Gradient\Keys\ cogepsuTca xkax dain xnwda, Tak v dain AMUEHSHW, a
NporpamMva EBASET ABHHOS NPEgynpexacHne, yOSAWTECE, NTO KAKY ANA NONYYEHMA NHUEHIMM FEHEPUPOBANCA HE KOMNBHTEpE,
HE KOTOPOM SENYCKEETCA NPUIOKEHME.

Pucynok 5 — OkHO coob1ieHust 00 0TCyTCTBUM (paitna IuieH3uu

Jlnig 3amycka JaHHOW mporpamMmbl HEOOXOIMMO HAJU4Me WHJAMBHUIYAJIBHOTO, JUIS KaXJ0ro
KOMIIbIOTEpa, (haiisia KiIroya.

J1i oNTydeHus TUIEH3UH HE0OX0IUMO TPOo/IeIaTh CIEAYIOUINe IeHCTBUS:
¢ HeoOxomumo HaxaTh KHOTIKY «Co31aTh (aii Kiawoya.

Brumanue! /lannoe oeticmsue npusedem K 3akpbimuto O0AHHO20 OKHA.
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IITK «I'paguent », MHCTpYyKIHS 10 SKCIITyaTalluK

[Tocne Haxkatust kHomku «Co3gaTs ¢aiin  kiaw4ya» B Katamore C:\Program
Files\Promservis\Gradient\Keys\ Oyner CO3/1aH daiin BUJA
BC13EBAG6276205A9AAA75EDIB439D5AA key

e CdopMupoBaHHBIH KIIOYEBOH (a1 HEOOXOAMMO OTMIPABUTh MO DIEKTPOHHOH MOuTe
support@promservis.ru B 3AO «I[IpomCepBuc.

e B oTBer Ha MNUCBMO C 3ampocoM, COAEpKALIUM KItoueBOW (aitn, Oyaer BbICIaH
WHUBUAYAJIbHBIN JINLEH3MOHHBINA KITIOY.

e [lomyueHnslii (¢aiin JUIEH3UH HEOOXOJMMO COXpaHWTh B Karamor C:\Program
Files\Promservis\Gradient\Keys\.

Brumanue! Kniou gpopmupyemcss monvko 01 00H020 KOMAbIOMEPA U He Modicem pabomamas
Ha Opy20M KoMnblomepe.

Ecnu B karanore C: \Program Files\Promservis\Gradient\Keys\ conepxurcs
kKak ¢aitn xmoya, Tak U (aill JMIEH3WW, a MporpaMMa BBIAACT JAHHOE MPEAYIPEKICHUE,
yOeauTech, 4TO KIFOY JUIS TIOJYYEHUS JIMIEH3UH TCHEPHPOBAJICS HAa KOMIIBIOTEPE, Ha KOTOPOM
3aIyCKaeTCsl MPHIIOKCHUE.

4.3 3anyck npoepaMmabl

Ilepen 3amyckoM mporpamMMbl HEOOXOJMMO BKJIIOYHTH NMUTAHUE KOMIIBIOTEpA, MOHUTOpPA U
JIO’K1AThCSl 3aBEPILIEHUS 3arpy3KHU OINEPAlMOHHOW CHCTEMBbI. 3alyCK MpPOrpaMMbl IMPOU3BOIUTCA
yepe3 MeHio onepanronnoi cuctemsl «Ilyck | Bece mporpammsbl | 3AO IpomCepsuc | I'paanent
v2.1.1 | I'paagment v2.1.1», 1160 yepe3 spiablk Ha «PaGouem crose». Uepes HEKOTOpoe BpeMms
HoCJIe 3aIycKa, HeoOXOoAnMoe IS 3arpy3KH MPOTpaMMbl, HA MOHHTOPE KOMIBIOTEPA IMOSBUTCS
IJIaBHOE OKHO MPOrpamMMbl (PHCYHOK 6).

_Gr ;I:pamefrr v211 F

——

—
Monutop

Cwmenuts aapec
i o

‘Taﬁmiua rpagyvpoekv | papwk | Mapametpei | [paayvwposka

Pacxog, nfc Gye Pacxoa 37ancHa, m3/4 Obvem 3tanona, n Bpewms 31anonHa, ¢ OTH. o6vem npubopa Bpems npubopa, ¢ Hecrabuabrc|
0 0004683607
5636542 1967952
8206563 |7.381576

[« -

YAanWTs TOUKY rpajypOEKHA

Pucynok 6- Oxno npunnoxxenust [ITK «'paguenty.

Camasi BepXHsISI CTPOKA — 3A2071060K OKHA, B KOTOPOM INPEICTABICHO HMS IIPOrPaMMbI U
Tekymas Bepcus. [loa 3aronoBkoM HaxoauTcs pabodas o6JacTb, pas3/ieleHHas Ha MEHIO (CBepXy)
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paboThl ¢ ¢aiinamu, HHOOPMAITMOHHYIO 00JIaCTh TEKYIIETO COCTOSHHS MPUOOPOB, TAHEIh KHOMIOK
(cmipaBa) ynmpaBIISIOIIMX KOMaH]I ¥ TIaHEIb 3aKJIaJ0K MapaMeTpoB mprudopa (CHU3Y).

4.4 3asepuweHue pabomel rnpoespamMmmel
3aBepuTh padOTy MpOrpaMMbl MOKHO, HaOpaB koMOuHarwio knaBum ALT+F4, mubo Haka

MBIIIBI0 KHOIIKY 3aKpbITUs IJIABHOTO OKHA IPOTrpaMMBbI B IIpn 3aBepmieHMH IpoOrpamMmbl BCe
napamMeTpsl padOThl AaBTOMAaTHUECKU COXPAHSIOTCS B MANKE YCTAHOBKU MPOTPAMMBI.

4.5 3nemeHmsl yripasrieHusi

Bce onemeHThl ynpaBieHHMs TpOTrpaMMbl  CTPYNIHpPOBaHbI B pabodell obmactu 10
MH(GOPMALMOHHBIM I'PYTIIIaM.

45.1 MeHo

MeHto nporpaMMbl (pUCYHOK 7) MpeaHa3HAueHO Il paboThl ¢ (aillaMu cecCHH TPagyupOBKU
ITP.

[Tynkt «3arpy3uTh nmapamerpbl npudopa u3 ¢aiina) Mo3BoJsSET 3arpy3uTh H3 J0OOTO0
ycrpoiicTBa xpaHeHust JaHHbIX Ha [IK coxpanennyro Ttabmuiy mapamerpoB IIP (¢aiimer ¢
pacuipenueM .dat).

[Tyakr «CoXpaHHUTh TeKyHIyl0 ceccuio B ¢aiiy» TO3BOISIET COXpaHUTH B (aill Tekymiee
COCTOsIHUE IIPUOOPOB ( apaMeTphl, TOUKU IPAaAyUPOBKU U U3MEPEHHUs1) B BHIOPAaHHOM Kartajore Ha
1K (caitnsl ¢ pacmmpenuem .bin).

[Iynkr «3arpy3nTh ceccuro u3 (aiijia» 1NO3BOISET 3arpy3uTh U3 JOOOr0 YCTpoWCTBa
xpaneHust JanHbIX Ha [TK coxpaHeHHy0 ceccuio rpaayupoBkH ((aiisibl ¢ pacmuperuem .bin).

[IyHkT «BOCCTAaHOBHTBH MOCJIEIHIOK CECCHIOMIIO3BOJISIET BOCCTAHOBUTH COCTOSIHUE CECCUU
TPAJYHPOBKH TIOCIIE KPUTUYECKOTO 3aBEPUICHUS NPOTpaMMbl (cOOH, OTKIIIOYCHHE WHTaHUsA).
JlanHoe neiicTBHE HEOOXOJMMO BBIIIOJHUTH CPa3y MOCIIE HOBTOPHOIO 3aIlycKa MPOrpaMMbl.

Pucynox 7- MeH1o nporpaMmsl.

4.5.2 O6nactb Tekywero cocrosaHusa AMUP-NIPAMEP-550

OO0JiacTh TEKYIIEro COCTOSHUS (PUCYHOK 8) mpemHa3HaueHa sl OTOOpPaKCHHS TEKYIIETO
COCTOSIHMSI BCc€X OTMeueHHbIX [IP.

Cramyc Pexum Ay

Hopma. KaaunBposka |25

Kanubpoexa 25
Hobasute npubop

¥aanute npubop

‘ HobasuTs HOBSIN NPUBOP C yKa3aHHbIM aapecom h

Cuutate Na DaMeTonl
COXpE HUTE NE@paMeTPbl

MNepesarpysvte

Pucynok 8- O061acTh TEKyIIEr0 COCTOSTHHUS.
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ITK «I'paguent », MHCTpyKIMA MO SKCITyaTaluu
[Tome cenexropa — mist BKIIOUCHUS/OTKII0UeHUs [1P mpy MOHUTOpHHTE TEKYIMX COCTOSTHUHN U

IpagyrupoOBKeE.
B mone «Aapec» otoGpakaercs ceteBoit anpec I1P.
B none «3Hauyenme» - Tekyllee 3HAYCHHE pacxoia (MS/‘-I) B pexume «Pabouuity wnm

OTHOCHUTEJIBHOE 3HaYE€HHUE pacxo/ia (B YCIOBHBIX €MHUIIAX pacxoja) B pexume «Kanubposkay.

B none «Craryc» - tekyuiee cocrosnue [1P, Bkitouas aBapuiiHble CUTyaluH.

B none «Pesxkum» - pexxum padotsl I1P.

B none «/ly» - tunopasmep IIP.

KoHTekcTHOE MEHIO:

— «J/lo6aBuThH MpUGOP» - 100aBUTH B CIIUCOK (Tpom3BecTr Nouck [1P) ¢ BEIOpaHHBIM CETEBBIM

azpecoM;
— «¥Ypaauth npuoéop» - ylalduTh U3 cnMcka BblieneHHble 1P (Bce naHHBIE CBSI3aHHBIE C
JTAHHBIM ITPUOOPOM TaKXKe YIANIAIOTCS);

— «CuynuTaTth NapaMeTpbl» - CUNTaTh U3 NaMATH BblJesIeHHbIX [1P Bce mapamerpsl;

— «CoxpaHuTh napaMeTpbl» - COXPaHWUTb B IamATh BblIeNeHHbIX [IP Bce mapamerpsl
(BKJIOYAst TOUKH TPalyMpPOBKH);

— «Ilepe3arpy3uTtb» - CMEHUTb PEXHUM paOOThI BblAEICHHBIX [1P.

Beinenenne npubGopoB B CHHCKE HPOM3BOIUTCA C IOMOILIBIO MBIIIM. HaBECTU Kypcop Ha
MIEPBYI0 HEOOXOUMYIO CTPOKY B CIIMCKE, HAXKATh JIEBYIO KHOIKY MBIIIU U IIPOBECTH KYPCOPOM IIO
BCEM HEOOXOJMMBIM CTPOKaM, OTIIYCTHUTB JIEBYIO KHOIIKY MbIILIU. BpiesieHne Henociae10BaTenbHbIX
CTPOK OCYIICCTBIISICTCS C MOMOIIBI0 Mbln ¥ kiapuim Ctrl: Haxars xiaBumy Ctrl u, HaBons Ha
HYXXHBIE€ CTPOKH, HAKaTb-OTIIYCTUTh JIEBYIO KJABHUILNY MBIIIHM. Takum e oOpa3oM MOXHO CHSTh
BbIJIEJICHUE.

B HwxHelt yactu o0nactu, npu MHTeHCUBHOM oOMeHe ¢ [IP (3arpyska-Bbirpy3ka napamerpos,
MOUCK MTPUOOPOB), OTOOpAKAETCs B BUJIE IMHEUKH X0/1a Mpoliecca 00MeHa.

4.5.3 MNMaHenb KOMaHAHbIX KHOMOK

[Tarens KOMaHAHBIX KHOMOK (pUCYHOK 9) mpenHa3HavYeHa IS BHIIOJHCHUS KOMaH/I, CBSI3aHHBIX
¢ oomenom I1P.

Hactpowka nopra

MEHWTD aapec

Mepesarpysws Bce
_UMTaTh NapameTpbl
OXpaHWTb NapaMeTpsl

[Touck npubopos

Pucynok 9- [Tanenb KOMaHTHBIX KHOTIOK.

Knonka «HacTpoiika mopra) npeaHa3HadeHa Jyisl BbI30Ba JUAJIOrOBOr0 OKHA PEJaKTUPOBAHUS
napaMeTpoB IMocieI0BaTeIbHOr0 HHTEpdeiica st cBszu c [1P.

Knonka «MoOHMTOp» 3alyCKaeT IMpOIEeCcC HEMPEPHIBHOTO CUUTHIBAHUS TEKYIIETO COCTOSHUSA
I1P.

Knonka «CMeHuTH ajpec» MpeqHa3Hau€Ha JJIs BbI30Ba JHaliora BBOJIAa HOBOTO CETEBOIO
aapeca IIP.

Knomnka «Ilepe3arpy3uTh Bce» NpeaHa3HaueHa sl CMEHBI peKUMa padOThl BCEX, OTMEUCHHBIX
cenekropoM [P, Oe3 BHIKIIOUEHHs MUTaHUS TPU cMeHe monoxkeHus: Dip-nepexirouareneir SAL B
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IITK «I'panuent », MHCTpyKIHMs MO IKCIUTyaTallul
ITP. [yst 5TOr0 HEOOXOIMMO BBICTAaBUTH B COOTBETCTBYIOIIEE MoJIokeHHe Dip — mepeximrovarenu u
Haxath KHOTIKY «[lepe3arpy3uTs Bcey, MO0 ¢ TOMOIIHI0 KOHTEKCTHOTO MEHIO.

Knonka «CumMTarh mnapaMerpbD» IpeJHA3HAYECHA JJIs CUWTHIBAHHUS BCEX I1apaMETpPOB,
BBIJICJICHHBIX cenekTopoM IIP, B cucremy, BKiIO4as rpagyHpOBOYHYIO XapakTepuctuky. Ilpum
Ha)KaTUW JIAHHOW KHOIIKM MPOUCXOAUT cuuThiBaHue u3 [IP Bcex mapameTrpoB U pe3epBHOE
aBTOMaTUYECKOE COXpaHeHue I1apaMeTpoB B daiin B JIUPEKTOPHIO: «Momn
noxkymenthbl/Gradient/Loadedy, c umenem ¢aiina: cepuiinbiii_nomep ITP.dat.

Knonka «CoxpaHuTh mnapaMeTpbl» I[pelHa3HayeHa JJIg 3alUCU  PaJyUpPOBOYHOM
XapaKTEPUCTUKA W COMYTCTBYIOIIMX IAapaMEeTpOB BO Bce BblIeNeHHbIE cenektopom 1IP. Ilpu
Ha)KaTUU J@HHOM KHOIIKM IIPOMCXOJIHUT 3anuch napamerpos B IIP u pe3epBHOE aBTOMaTHM4ecKoe
COXpaHCHHE IapamMeTpoB B ¢aiin B aupekroputo: «Mom 1okymenThl/Gradient/Saved» ¢ nmenem
daiina: cepuiinblii_nomep_ITP.dat.

Knonka «Ilouck mnpudopoB» IpeaHa3HayeHa [Ji1 aBToMarudeckoro mnoucka [IP,
MOJKIIOYEHHBIX K MH(opMarmoHHoW ceTu. Ilpu HaxaTunm AaHHOW KHONKH CHUCTeMa Iepedupaer
aapeca B auamnaszone aapecoB 1 - 128, ecnu 1P oOHapyx)uBaeTcs, TO MPOU3BOJUTCS CUUTHIBAHHE
BCEX MapaMeTPOB U J100ABISAETCA B CIIHCOK.

4.5.4 MaHenb 3aKnagok napameTposB

[Tanenp 3aKnagoK mapaMeTpoB COCTOUT U3 cleAyrolux 3akianok: «Tabaumua rpagynpoBkuy,
«I'paduxy, «Ilapamerpsol», «I'pagynpoBkay.

4.5.4.1 3axnaoxa «Tabnuua zpadyuposxu

Tabnmuua rpaayupoBku (pucyHok 10) oroOpakaeT BCIO HEOOXOaUMYIO0 HHGPOpPMAIHMIO B
TabnnyHON (opMme Mo rpaayupoBOUYHON xapakTepuctuke. CuutanHbsle Touku u3 [IP 3amonnsroT
TONBKO JBa cToiOma Ttabmuuel: «Pacxom» u «Gye». Toukw, momydeHHbIE (pacCUUTAHHBIC)
CHCTEMOH, 3aIIOJHSIOT BCE MO TaOIHIIBL.

KHonka «Ypanuth TOYKYy TIpagyupOBKH» YAANsSET BCE BbIJEIEHHBIE TOYKU TI'PAIyHUPOBKH,
AHAJIOTMYHO MOYKHO MPOJIENaTh, HakaB kiasuiny «Deletey.

Pacxog, nfc = Gye Pacxop sTanoma, M3/« O6wem atanoHa, n Bpema stanoHs, ¢ OTH. obwem npuBopa  Bpema npubopa, ¢ HectabunbHcTs, % ;
C :3,52535429:3 T I »a.....».»7...-»...».-—....-. A '3—- I l’J'""mm“ il
0,02085034 |0,02540764 a 0 0
0,1213875 0,1726758 [1] 0 0
} 2,672212 3,778074 [1] 0 0

olo|oo

olo|olo
olo|o|o

2 T 3
R

Pucynok 10 - Tabmuna rpagyuposku I1P.

ITons TaOIULIBL:

— «Pacxon, n/c» pacxoxn IIP B Touke (cuuThiBaeTcst U3 npuodbopa, JuO0 paccUUTHIBAECTCS
IIPU TPaJyHPOBKE);

— «Gye» otHOocHuTenbHBIN pacxos 1P mpu 3amanHOM pacxone(cuuThiBaeTcs U3 Mpuodopa,
1100 PacCYMTHIBACTCS TPHU TPAyHPOBKE);

— «Pacxon stanona, M3/49» pacueTHas BEMYMHA, paBHAs OTHOIIEHHUIO 00BheMa ATaJOHA K
BPEMEHU U3MEPEHMUS,

—  «O0bpem sTanona, 1» 00heM dTaioHa (BBOJIUTCS MOJIH30BATEIIEM);
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MNTK «'paguent », MHCTpYKIKS MO KCILTyaTalluy

— «Bpewms sTanona, c» BpeMs usmepeHus (BBOJUTCS MOJIb30BaTEIEM);

—  «OTtH. 00beM pubOpa» BeTUUYMHA PaBHASI IPOU3BEICHNUI0O OTHOCUTEIILHOTO pacxojia Ha
BpeMs1 U3MEPEHHUS (CUUTHIBACTCA U3 pUOOpa);

— «Bpems npubopa, ¢» Bpemst U3MEpeHus: IpuOOpa(CUUTHIBACTCS U3 IPHOOpa);

— «HecrabunbHOCTh, %) OTHOCHTEIHHOE 3HAYCHHUE XapaKTEPU3YIOIICe BEIUYHHY
pa3bpoca u3MepeHHil mNpH 3aJaHHOM pacxoie (pacdeTHoe 3HadeHHue paszbpoca
U3MEPSICMBIX BEJTMYHH 0 00BEMY).

OTHOCHUTENBHOE 3HAUCHHE HECTAOMIIbHOCTH H3MEPEHHI PAaCCUUTHIBAETCS 110 (GOpMYIIe:

n

>(@-9)

i=1

g-0
n-(n—1
g

) 100 (%) ,

rae: N - 4ucio U3MEPEeHMU;

t, - kBaHTWIb pacnpenencHus CTbIOJEHTA MPU A0BEpUTENIbHON BeposTtHocTH 0,95

(4.303 s n=3, 3.182 mus n=4, 2.766 115t OCTAIbHBIX);

_ 1 .

g :—-ZQi - CcpemHee 3HAYCHHWE OTHOLICHUWH O00BEMOB (ITAJOHHOTO U
n =

U3MEPEHHOTr0);

V .
gi = —% - OTHOILIEHHE 00BEMOB 1 -TO HU3MCPCHHU,

p

V, - 00beM 3TaNOHHBI;

V, - oTHOCHTENBHBIH 06beM PUGOpa.

4.5.4.2 3aknadka «lpaghuk»

B nanHoli 3aknanke oToOpakaeTcs TpaayrupoOBOYHAs KprBas B rpaduueckom Buje (pucyHok 11)

TOYKM rpagyvpoBKY

2,5

1

Pucynox 11- I'panynpoBounas kpusas [1P.
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IITK «I'paguent », MHCTpYyKIHS 10 SKCIITyaTalluK
4.5.4.3 3aknadka «lMapamempbi»

B nannoii 3akiagke otoOpakaercss Bce mapamerpbl [P (pucynok 12). Ilpaktudecku Bce
napamMeTpsl HOCAT HH(POPMATHUBHBIN XapaKTep U HEJOCTYIHBI K PeIaKTHPOBAHUIO.

Pucynok 12-ITapamerpsr [1P

HckimoueHne COCTaBISIOT MHHHMAIBHBIA W MaKCUManbHBIA pacxox [IP (M3/4), mpu
JOCTHXXCHUU rpaHuil, [IP BeIIaeT cTaTyc HEMITATHON CUTYallMU. A Takke BeC uMmmysbca(am3/umit.),
3aJIA0IUI YacTOTy UMITYJIbCHOTO Bhixoaa [1P (makcumanbHast yactora [1P 100 I'y).

4.5.4.4 3aknadka «padyupoeka»
B nanHoil 3aknaake oroOpakaeTcss Bca HeoOxoaumas uHMopMmanus [Uisi TPOBEACHUS
poIIeIyphl TpayupoBKH (prcyHOK 13). Pe3ynbTaThl M3MepeHHIA IPECTABICHBI B BUIC TAOIHUIIBI.
Knonka «/106aBuTH H3MepeHHe) 3aIlyCKaeT NPOLecC N3MEPEHUS JAHHBIX.
KHomka «Y1ajauTh u3MepeHune» yaajseT BhIICICHHBIC B TA0IHIIC U3MEPCHHUS.
Knomka «Ynaauth Bce u3MepeHus» yIaisieT Bce U3MEPEHUs U3 TaOIHUIIbL.

Pacxog, M3/4  Ofbem
0,91 45,5
0,91 45,5
109069613 | 456

Pucynok 13-T'pagyuposka I1P.
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ITK «I'paguent », MHCTpyKIMA MO SKCITyaTaluu

Knomnka «/l00aBUTh TOYKY I'PalyHPOBKH» J00aBISAET PACUETHYIO I'PaAyUPOBOYHYIO TOUKY B
TaONMUILy IPaAyUPOBKU U OUYMIIAET TaOuuIy u3mepeHuil. Jl06aBUTh TOUKY IpaJyHpOBKH B TaOJIUILY
IpajlyipOBKH BO3MOXKHO, €CJIN BBIIIOJHEHO HE MEHee 3-X U3MEPEHUH.

Ilpumeuanue: eciu epems npubopa u épems 3maniona omaudaemcs 6onee yem I cekynoy, mo
CMPOKA NOOCBEYUBAETNCS PO30BLIM YGENOM.

4.5.5 OmnanoroBoe OKHO HaCTPOWKM nNopTta

JlnanoroBoe OKHO HAacTpPOMKHM IOpTa IO3BOJIIET KOPPEKTHUPOBATh IapaMETpbl  CBA3U
nociefoBareiabHoro uHTepdeiica. Pexomennyembie mapaMeTpbl MoKa3aHbl Ha pucyHke 14, nms
nopTa BBIOMpaeTCs HUCXOAS M3 TOro, Kylda TMOAKIIOUEH mpeodpazoBaTenb HHTEpdeiica
MH(OPMALIMOHHON CETH.

i s— |
Mopr |COH5 “ o
Cxopocte I?ECID “ -

Kon-go 6ut 'E i '

Pucynok 14— PexomeHnayembie mapaMeTpbl HACTPOHKH MOPTA.

IIpumeyanue: HacTpolika mopra NpuMeHHMA KO BceM NPHOOPaM NOAKJIIOYECHHBIM B CeTh.
Buumanue! 1P DMUP-IIPAMEP-5501 B paGouem peskume He MMeeT IPOBEPKH YeTHOCTH B
orauyue or I[P DMUP-IIPAMEP-550, a Tak Ke MOKeT HMeThb Pa3IHYHYI0 HACTPONKY
ckopoctu (9600, 4800, 2400, 1200 6/c).

4.5.6 JImanoroBoe OKHO CMeHbI CETEBOI0 ajpeca

JnanoroBoe OKHO CMEHBI CETEBOTO ajpeca (pUCYHOK 15) mo3BossieT 3a/1aTh HOBBIN aJpec WU
OTMEHUTH JaHHOE JIEHCTBUE.

Pucynoxk 15- Cmena cereBoro agpeca IIP.
Juanaszon agpecos I1P ot 1 no 128.

4.5.7 OwanoroBoe OKHO 3TasfIOHHbIX 3HAa4YeHUN

JlnaioroBoe OKHO 3TaJOHHBIX 3HAYCHHH (pUCYHOK 16) mpemHasHaueHO JUIS BBOJA 3TaJIOHHOTO
3HaueHusT o0bema W BpeMeHu wusMepeHus. [Ipum HaxkaTuum kHomku «(OTMeHAa» W3MEpeHHe
OTMEHSIETCHI.

# ' BeeawTe 3TaNOHHbLIE 3HA4EHUA - ":f’i“@"&

OBrem B anTpax: | 1000 ]

Bpems B cex.: |50 |

PucyHnok 16- JrajioHHbIe 3HAYEHUS.
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ITK «I'paguent », MHCTpyKIMA MO SKCITyaTaluu
Bpems u3mepenust He MoxkeT ObITh HyleBbIM. M3mepsiembrii o0bem: 0 — 10000 1. Bpems no
6000 c.

4.6

[Mpouedypa epadyuposku

Jis ipoBeieHust MPOoLEeAyphl IPAAyUPOBKH HEOOXOIUMO BBIITOJHUTH CICAYIOIINE ONEPAIIH:

MIPOU3BECTH YCTAHOBKY U MIOUCK MPUOOPOB;

nociue cuuthiBanus napametpos [1P niepeiitu B 3aknanky «I'pagyupoBKay;

BbIOpaTh cenextopoM [IP, yuacTByromme B USMEPEHUSIX;

YCTaHOBUTH Ha BOJJOMEPHOM YCTAaHOBKE HY)KHBII Pacxoll U BbDKIATh HECKOJIIBKO MHUHYT (HE
MeHee 3-X) I CTa0MIM3alluy Pacxo/a;

HaxaTb KHONKY «/l00aBUTH HM3MepeHHe», IpU 3TOM BCE BBIJIEIECHHbBIE cenekTopoM [IP
MEePeIyT B peXKUM OKUJAHUS Havajaa U3MepeHHsl (MOJI0KUTENIbHBIN (POHT CHHXPOCUTHAJIA C
000pyI0BaHUS BOJJOMEPHOH YCTaHOBKH);

3allyCTUTh W3MEpPEHHE Ha BOJOMEPHOM YCTaHOBKE, PEKOMEHIYyeMOE BpeMs H3MEpEeHHs He
Menee 180 cexkynn (a aiis Touek pacxona G3-G6 (mpunoxenue 1) ve meree 300 ¢), HaunHas ¢
touku G1), mpu 3TOM TOUYHOCTH 33JaHUS PACXOAA JOKHA OBITH HE Xyxke, yeM MUHYC 10%);

M0 3aBepIleHUI0 3aMepa (crmanarouil GpoHT CUHXPOCUTHANIA ¢ 000OPYIOBAaHUS BOJOMEPHOMN
YCTaHOBKH) BBECTHU ITAJIOHHBIN 00BbEM U BPEMsI H3MEPEHUS;

IIPOU3BECTH HE MEHEE TPEX U3MEPEHUI NP 3aJaHHOM PACXO/IE;

OLICHUTh  pe3yJbTaT IO HECTa0WIBHOCTM M B  Cllydae  y/IOBJIETBOPUTEILHOIO
3HaYeHUs(MPUIIOKEeHUE 2) 100aBUTh TOUKY IPayHpPOBKH HakaB KHONKY «/{00aBHUTH TOUKY
rpagyupoBKm» i Kaxuaoro 11P ;

€ClIi PEe3yJbTaT HE YJOBJIETBOPSIET, TO BO3MOXHO YyIAIUTh H3MEpPEHUS C HauOONIbIIUM
OTKJIOHEHHEM pacxoia OT CpEJHEro, Kak MpPaBWJIO, 3TO M3MEPEHUE C MaKCUMAaJIbHON
OLIMOKOM, U IPOBECTH IOTIOTHUTENbHBIE U3MEPEHUS,

IIpY HEOOXOIMMOCTH IIPOBECTU U3MEPEHUS B IPYIUX TOUKAX PACXO/a;

TaK k€ BO3MOKHO MPOBECTH HM3MepeHue HyneBoro cmenieHus [1P (mpu HyneBoM pacxone),
JUIS 3TOTO HEOOXOIMMO BBIMIOJIHUTH HE MEHee 5 H3MEpEeHHil Mpu OTCYTCTBUU pacxoja
(BBLOEpIKAB Nay3y He MeHee 15-20 MUHYT ¢ MOMEHTA OCTAHOBKH HOTOKa)*;

[0 3aBEpIICHUI0 KOPPEKIUH TIpaTydpOBOYHON XapaKTEPUCTHKH HEOOXOJMMO 3amucarb
nosrydeHHble qanHble B [1P, HaxaB kHONKY «COXpaHUTh NapamMeTphbl»;

BbIKITIOUMTH [IP, BeicTaBuTh Dip-niepexitouatenu B pexxum «Pabdotay;

OTKJIIOUNTh UTaHue [1P, ycTaHOBUTH KpBIIIKY KOpITyca, 3aKpenuB €€ 4-Msi BAHTAMU;
OIIOMOMpPOBATh MPUOOP AOCTYIHBIM CIIOCOOOM;

BHecTH 3amuch B macmnopt [IP ¢ ykazaHueM BHJa BBINOJHEHHBIX paboOT, JaThl U MecTa
KOPPEKLIMH IPpaynpOBOYHON XapaKTEPUCTHUKH;

ITP roToB K moBepke.

*Ipumeuanue: Ilpu cpadyuposxe 6 mouxax ¢ Homepom G3 u eviwe (npunodxcenue 1) ons
knacca IIP B,C,D,E, neobxooumo nposecmu usmepenue nHyneeoeo cmeujeHusl.

3A0 "I[IpomCepsuc" 17



ITK «I'paguent », MHCTpyKIMA MO SKCITyaTaluu

IIpunoxenue 1

(o0s13aTesIbHOE)
3HaueHus PpacxoaoB NP rpaiyupoBKeE B 3aBUCUMOCTH OT J]y " KJIacca
npeodpa3oBaTeei
3HaueHHsI PACXOJIOB, M/a, Knace D, E (1:1000)

Hly, Mm Gl G2 G3 G4 G5 G6 G7
15 2,2 0,7 0,3 0,12 0,04 0,02 0
25 9,6 1,6 0,56 0,32 0,08 0,032 0
32 15 2,5 0,875 0,5 0,125 0,05 0
40 24 4 1,4 0,8 0,2 0,08 0
50 36 6 2,1 1,2 0,3 0,12 0
65 60 10 3,5 2 0,5 0,2 0
80 96 16 5,6 3,2 0,8 0,32 0
100 150 25 8,75 5 1,25 0,5 0
150 360 60 21 12 3 1,2 0

3HaYeHUS PacXO/IOB, M4, Kiace C (1:500)

Ay, Mm Gl G2 G3 G4 G5
15 3,6 0,1 0,03 0,01 0
20 6 0,2 0,05 0,02 0
25 9,6 0,3 0,08 0,03 0
32 15 0,5 0,15 0,05 0
40 24 0,8 0,20 0,08 0
50 36 1,2 0,30 0,12 0
65 60 2,0 0,50 0,20 0
80 96 3,2 0,80 0,30 0
100 150 5,0 1,25 0,50 0
150 360 12,0 3,00 1,20 0

Oy, MM 3HaYCHUS PACXO/IOB, MS/‘I, Kitacc B (1:250)

G1 G2 G3 G4
15 3,6 0,12 0,03 0
20 6 0,2 0,05 0
25 9,6 0,32 0,08 0
32 15 0,5 0,15 0
40 24 0,8 0,2 0
50 36 1,2 0,3 0
65 60 2 0,5 0
80 96 3,2 0,75 0
100 150 5 15 0
150 360 12 3 0
3HaueHUs PacxoJioB, m>/a Kiace A (1:100):

Ay, MM Gl G2 G3
15 3,6 0,12 0
20 6 0,2 0
25 9,6 0,32 0
32 15 0,5 0
40 24 0,8 0
50 36 1,2 0
65 60 2 0
80 96 3,2 0
100 150 5 0
150 360 12 0
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IITK «I'panuent », MHCTpyKIHMs MO IKCIUTyaTallul

IIpunoxenne 2
(cnmpaBo4Hoe)
OTHocHuTe/IbHBbIC 3HAYEeHNS HeCTA0MIBHOCTH U3MEPEHUH NIPH
rpagyMpoBKe

3HaveHNsI HECTA0OUIBHOCTH HE JOJIKHBI PEBbINIATH BEJIUHYUHbI
- 1 mpeoOpa3oBareJiei kiaacca A (1:100):

- ot G1 go G2 + 0,5 %;
- 1l mpeoOpa3oBaresieil kiaacca B (1:250):

- ot G1 10 G2 + 0,5 %;
-G3 + 1 %;

- 1JiA npeoOpasoBaresiei kiaacca C (1:500):

- ot G1 10 G2 + 0,5 %;
-G3 + 1 %;
-G4 * 2 %;

- 11 mpeodpa3oBareteit kiaacca D (1:1000):

- ot G1 no G2 + 0,5 %;
-G3 + 1 %;

- G4- G6 * 2 %;

- 11 mpeodpa3oBaresieii kiaacca E (1:1000):

- ot G1 no G6 +0,5 %.
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