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IITK «I'panuent », MHCTpyKIHMs MO IKCIUTyaTallul

1 Bseageuue

[IpencraBieHHas HHCTPYKLUS COACPXKUT CBEACHHS MO pabOTe ¢ MPOTrpaMMHBIM 00ecTiedeHUEM
«pamgueHT V2.X.X» © 00OpyJOBaHHEM MporpaMMHoO-TexHudeckoro komiuiekca (ITTK)
“TPAJJUEHT”(najiee — KOMIUIEKCOM) JUIsl KOPPEKIMH TPaJyHPOBOYHON XapaKTEPUCTUKU
npeoOpasoBarenss  pacxomga  anekrpomarHutHoro  OMMUP-ITIPAMEP-550,  pa3zpabGoranHoro
AO «IIpomCepBuc».

2 O003HaYeHHS, TEPMUHBI U COKPALLleHHs], IPUHATHIE B HHCTPYKLIMHU

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 BBIJICIICHUS 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 umnmepgpeticoe  TTL/RS-485) — mpubop,
paspaboranubiii AO «IIpomCepBuc» mias cBsi3u ¢ mpeoOpasoBatenem pacxomga (ITP) DMUP-
[TPAMEP-550, mnpeoOpa3yrommii ypoBHH CHUTHAJOB MoOcjenoBarenbHOro uHTepdeiica RS-485 B
TTL wu HaobopoT;

Coeounumens RS485 — npubop, paspaboranusii AO «I[IpomCepBrcy» TUTSt CBSI3U C
npeobpaszoBarenem pacxoga (I1P) SMUP-IIPAMEP-5501, cornacyroomuii ypoBHU CHUTHajla OT
(dbopmupoBaTesi CHHXpOCUTHAIA.

Booomepnas ycmanoéxa — KOMIUIEKC TEXHUYECKUX CPEICTB, TMpEAHA3HAUYCHHBIM IS
IIPOBEJCHUSI TIOBEPKM U TPAAYUPOBKH CPEACTB H3MEpeHHs 00béMa U OO0OBEMHOro pacxona,
BHecEHHbIN B ['ocpeectp CU.

Dopmuposamenv cunxpocueHana — TpUOOP € AKTUBHBIM DSJEKTPUUECKUM JIUCKPETHBIM
BBIXOZIOM, (DOPMHUPYIOIINK CUTHAJ, HampsbkeHueMm 5 + 12 B u obecnieunBaroiuii 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 BBIXOJIE POPMHUPOBATEIIS IPUCYTCTBYET MOJIOKUTEIbHBIA MOTEHIIAI.

2.3 Knasuamypa

HasBanus knaBui HabpaHsl mponucHeIMU OykBamu, Hanipumep ENTER.

Ecnu Mexny Ha3BaHUAMH ABYX KJIABHUII CTOUT 3HAK IUTIOC (1), 3HAUUT, KJIABUIIN HY)KHO HaXKaTb
onnoBpeMenHo. Hanpumep, «Haxxmure ALT+TAB» o3Hauaer, 4To HEOOXOAMMO HaXaTh KJIABUIITY
ALT n, ynepxxupas ee Ha)xaTol, HaxaTh Kinasuiy TAB.

3  OO01ee onucanue KOMILIEKCA

KomMmiekc mnpenHasHadeH il KOPPEKIUH IPaglyHMpOBOYHOU XapaKTEPUCTUKH, T0CTE
BBITIOJIHEHUS] TTOBEPKU HA BOJAOMEPHBIX YCTAaHOBKAaX CTOPOHHUX OpraHU3alMii, npeoOpa3oBarernei
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
JEUCTBHUS 110 KOPPEKLIMHU TPaLyUPOBOYHOU XapaKTEPUCTUKU MO3BOISIOT U3MEHATh YCTAaHOBJICHHBIE
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 METPOJOoTHueckoMy oTkazy miaenuid. Ilpu stom, IITK “I'pagueHt” He BBINOIHAET
(YHKIIUM aBTOMATHUYECKOTO KOHTPOJS 3a JCUCTBUSIMHU OIEpaTropa Ha COOTBETCTBUE TPEOOBaAHUSIM
WHCTPYKIIMU TI0 TPaJyHpOBKE MpeoOpazoBaTens. B cBA3M ¢ 3TUM paspylieHue MmiIoMObl 3aBoja-
m3roroputens Ha [IP siBasieTcss OCHOBaHHEM IS CHSTHS KaKOH-IMOO OTBETCTBEHHOCTH 3aBOja-
U3TOTOBUTEIIS 3a TOCJEACTBUS BMEIIATEIbCTBA B HACTPOWKH TpHOOpa CTOPOHHUMH
CIICLIMAJIUCTaMHU.

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

Crpykrypnas cxema [ITK nokaszana na pucyske 1.

Texuuueckas yacts [ITK cocTour us:

- Kabeneil cBsA3u: y[UIMHUTENS M Pa3BETBHUTENS COCAMHEHHBIX MEXIy COOOW pa3zbEMHBIM
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 KK Worbepmap RS485,/TTL K=

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

Kaoesb cbg3u-pasbembumeris

N | P-rPAMEP-550 | XPT Kt orbepmap RS485/TTL K=

/K /peodpasobameri
RS232 K| uHmepgedcol
USB) [IK/RS4685

CmOosHUK NUMaHLS
128 300 A > Kaden chasu~ydmmumens

Joopudobarue
bodoreprou

ycmarobky LuzHan CTAPT-CTOT

Pucynok 1 — CtpykrypHas cxema noakiarouenus [1TK
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ITK «I'paguent », MHCTpyKIMA MO SKCITyaTaluu
- UcToynrka muTaHus ceTH, HeoOxoaumblil it mutanus KousepTopoB RS485/TTL;

- UcTtounukop nutanus [1P;

ITpeoopaszoBarensy wuHTepdeticoB USB(RS232)/RS485,ucTOUHMK MUTaHHSA, a TakKKe
dbopMupoBaTeIh CHHXPOCUTHANIA OT BOJOMEPHOH YCTAaHOBKHM MOIKIIOYAOTCS K pazbémy XP2
Kales CBSI3U-Y/UIMHUTENS COTJIACHO cxeMe MojkitodeHus (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 oxHoBpeMeHnHoe noacoeauneHue K IITK or ognoro no necaru IP kak
IMUP-ITPAMEP-550, tak u IMUP-IIPAMEP-550U B pa3jin4yHbIX COYETAHUAX.

8 Mepcoranssy [ 8 | o ococ L XP1 _XP2_ 7 XP3 XPh

—omomer [ o g DB-9M _, y—DB-9F a8 DB-9M _, ,DB-9F
Lgs  [Koum Kon|  Lire / Les_ |Kam Kam| L
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B 2 2 B ¥ B 2 2 B
w W —j— 8 +SS / B
Lueran “Cmapm-Cman = BTN / = N
B I b 1B N B 1 L 2%:) / N
oo 3 3 Qo [£)3] 3 3 0o
0N S 5 0D 0N 5 S oD
= z
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0D | 2
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Moy Y2 BN =
#; 2 j = ] Vo1 — .sS 8 8 4SS
L4148 - 9 9 =SS
ElKD_'Q“ ’t‘; AL EANTX 7 /] Hane ‘ B I 4 B >{
1 [Up EEKS08V-02P CONRX | 8 L a0 3 E) a0
& % a0 5 5 G0
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o e | o (oeduHumers RS485 o
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. o :
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|
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S w0 !
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HemosHuK numarus T Korbepmap RS485/TTL Pl |
bI-2/12 G | mow |
Lo | fom| & I0C10-M Vi Rl BF |—< — I
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Pucynok 2 - Cxema nonkmtouenus [1P x I[TTK
(mo3.1 — kabenb CBSI3U — YIJIMHUTENb, 1103.2 — KaOellb CBSI3U — Pa3BETBUTEID)
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ITK «I'paguent », MHCTpyKIMA MO SKCITyaTaluu

[IP ycranaBiuBaeTcss B KOHTYpP BOJIOMEPHOM YCTAaHOBKH B COOTBETCTBHUU C YKa3aTelieM
HampaBlIeHUsT U3MepsieMoro motoka Ha kopmyce [P, ymanmsercs muiom0a Ha BHHTE KpEIUICHHS
nauneBoil kpeimikd [IP um cHmmaercs nmneBas kpbimka IIP. C momomio Dip (SALl) —
MEPeKIIIoYaTeNsi Ha JJIEKTPOHHOM MOJyJe MpeoOpa3oBareiss pacxoia BBICTABISETCS PEXKHUM
«KanubpoBka» B COOTBETCTBUU C PUCYHKOM 3.

Bepcus| SMUP-NPAMEP-550

ITP 1o Ver.04 Ver.04
Pexum 13.08.09 13.08.09

KamGposxa

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

SMMUP-TTPAMEP-5501

[IpoBepuTh NPaBUIBHOCTb BBIOPAHHOI'O pEXUMa MOXKHO 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 "[lepe3arpy3uth Bce" B TOJB30BaTENbCKOM 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 ungopmawuonnou cemu npesviuiaouwei 100 m,
PeKomenoyemca ycmaHosums 6 3amvlKarwowiuil cemsv 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 NoJKIIIOUEHHS] TEPMUHAIBHOTO 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 nHacrpauBaercs mnocnenoBatenbHbiii nopt IIK, k
KOTOPOMY TOJKJIFOYEH mpeoOpazoBaTenb nHTepdeiicoB [TIK/RS485.

Ompenensercst cereBoit aapec [P u ycranaBnuBaercs ¢ HUM cBsizb. COBMA/IEHUE CETEBBIX
anpecoB 1P He nomyckaercs. B cimyuae coBnaieHusi CETEBbIX aJpECOB PEKOMEHAYETCS UX
3amena cpencreamu [1TK (11.3.5).

CuntbiBatoTcsl HacTpoeuHble mapamerpsl [IP, Bkirodas mnapamerpbl I'pagyHpOBOYHOM
XapaKTEPUCTHKH. YKazaHHas MH(OpPMAIMs IOCTYIaeT BO BPEMEHHYIO T'PaJlyHpPOBOYHYIO
tabmuny B namsatH [1K, koTopas moaudunupyercs B npouecce gajabHeiei padoThl.
JanpHeiime JAEUCTBHSL OmepaTopa NPEANoNaraloT JIMOO 3aMeHy TI'paJlyrpOBOYHBIX
apaMeTpoB Ha pacxojax OJM3KHUX K CUMTAHHBIM 3aBOACKHM Iapamerpam npuodopa, aubo
no0aBlieHUEe HOBBIX T'PaJlyMPOBOYHBIX TOYEK. IIpu 3TOM MakcMMaabHOE KOJIMYECTBO TOUEK
IpagyUpoOBKHU (BMeCTE C I'paJlyMpOBKOH IPH OTCYTCTBMM pacxojia) He JOJDKHO MPEBBILIATH
22.

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

Jlasiee Ha BOJAOMEPHON YCTAHOBKE BBICTABJISIETCS HEOOXOAMMBIN pacxo, PEKOMEHIyeMble
TOYKH U3MEPEHUs MpeACTaBIEHbl B MPUIOKEHUH 1, HaunHas ¢ Touku Gl (MakcuMalibHBIN
pacxoj1), Ipu 3TOM TOYHOCTH 3aJJaHUsl pacxo/ia J0DKHA ObITh HE Xyke, ueM MUHyC 10%.

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

[IP nmepexomut B pexuM oxujnaHus cuHxpocursana «Crapt-Cron» c o000opyaoBaHus
BOJIOMEPHOM YCTaHOBKM JuId Hayaja 3amepa (uHrtepdeiic noinb3oparens 10 otobpaxkaer
JTAaHHOE COCTOSIHHE).

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

[Ipu ¢uxcauun curnana «Crom» wusmepenus I[IP mnpekpamaroTcs, W MOJIB30BATEINIO
IpeJJlaraeTcsi BBECTH B COOTBETCTBYIOLIEE OKHO 3HAYEHHUS BpPEMEHM HU3MepeHus (c
touHocThio 70 0.0lc) um otamoHHOro o0OBEeMa, 3adUKCHUPOBAHHBIX 000PYIOBAHHUEM
BOJIOMEPHOH YCTaHOBKHU.

Jlanee BBe€HHbBIC TaHHBIE aHATU3HPYIOTCS:

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

€CJIM pacxoji monajnaeT B 9% MHTEpBal, TO U3MEpPEHUE 100aBIsIeTCs BO BpEMEHHYIO TaOIUILy
JUTSL JAHHOW TOYKH TPayUPOBKH;

MHaue, MpeJylaraeTcsi HayaTh HOBYIO TPaJlyMPOBOYHYIO TOUKY, 3allMCaB MOJTY4YEHHBIE paHee
U3MEPEHUs BO BPEMEHHYIO TPaJyupOBOUHYIO TaOMuIly (€CIM YHUCIO BBIIOIHEHHBIX
U3MepeHHil He MeHee 3-X), JIN0O UCKIIIOUUTH BBINABIIEE U3 AUANa30Ha U3MEPEHHE.
[TpoBecTr HOBBIM 3aMep Ha JAHHOM pPacxoje, MPHU ITOM HEOOXOJIUMO MOBTOPUTH JI€HCTBHUS,
HauuHas ¢ 1. 6 Wi J00aBUTH TPAJAYHPOBOYHYIO TOUYKY B TaOIMIy (eciam dYHCiIo
BBINOJIHEHHBIX NU3MEPEeHUil He MeHee 3-X).

B cirydae KOoppeKTHPOBKH IpaydpOBOYHBIX ITAPAMETPOB Ha CIEIYIONIEM 3HAYEHUH pacxo/ia
HE00XO0/IMMO BBINOJIHUTH JISHCTBUS HAUYMHA C 11.5.

[Tocne 3aBepmieHHs BceX HEOOXOAMMBIX HW3MEPEHHH, IMOJB30BATEIh MOXET COXPAHHTH B
namsatid [IP monmydeHHyI0 TpagyHpOBOYHYIO XapaKTEPHCTUKY, €CIH YHCIO TOYEK
TPaAyUpOBKM HE MeHee 2-X W 00s3aTeNbHO HATWYAe TOYKUA TPAAYHUPOBKH MPH
orcyTcTByROmEeM pacxonae("HyneBas" ToUka).

Jlanee He0OX0MMO BBIIOJTHUTH OodepeaHyro nmosepky [1P.

AO "IIpomCepsuc" 7



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.

KommnonenT Microsoft .Net Framework 4.

OO0beM 3aHMMaeMOro IPOCTPAHCTBA HA JKECTKOM aucke: mnopsanka 25 Mb (Bmecre ¢
CHUCTEMHBIMU 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 ucnonb3yrores 110 I paouenm v2.x.x — OCHOBHAs MporpaMMma,
MpeIHa3HAuYeHHAs JIJIsl BBIMOJIHCHUS CIICIYIOIINX (yHKITHIA:

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

ABTOMATUYECKUI MIOUCK CETEeBOro ajpeca MoAkiIoueHHbIX [1P;

yTeHue napameTpoB u3 namsatu I1I1 mocpenctBom  mpotokosna ModBus-RTU;
MOHUTOPUHT TEKYIINX JTaHHBIX;

3aliCh MMApaMEeTPOB TPATYUPOBKM M HACTPOMKH B BSHEproHesaBucumoin mnamaru [IP
(MMHMMAaJbHBIM pacxojl, MAaKCHUMAaJIbHBII pPACXO0Jl, BEC BBIXOJHOTO HMIYJbCa, TAOIHILY
rpaayupOBOYHBIX TOYEK, JaTy U BpeMsl KOPPEKIMH IpaaynpoBoYHON Tabmuims! 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 IMapaMETPOB U3 COXPAHEHHBIX (PailyIoB O BCEMH IPOMEKYTOUHBIMU
JIAHHBIMU;

0TOOpakeHHe rPaJyupOBOYHON XapaKTEPUCTHKHU B BUI€ TAOIUIILI U TpaduKa;

0TOOpakeHHe TOUYEK U3MEPEHUs B BUJIE TaOJIHIIbI;

CO3/1aHME HOBBIX U yJaJieHHE BEIOPAHHBIX TPalyHPOBOYHBIX TOYEK;

3aIycK u3MepeHnii mpudopa B pexunme «Kanmubposkay;

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

3.5 Aneopumm roucka u 3ameHbl adpecos rnpubopos

Jlia koppekTHOM paboThl mpubopoB B ceth ModBus HeoOXxoaumo 4ToOBI ceTeBbIE ajpeca

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. [Tpubopsl, npoussenennsie AO «IIpomCepBuc» B pasHoe BpeMs, MOTYT
MMETh COBIAJAIOLIUE CETeBble aapeca. Huke mpuBeneHa peKOMEHIyeMas IMO0CIIEA0BaTEIbHOCTh
JeWCTBUH JUIsl HACTPOWKHM aPECOB TPYIIIBI IPUOOPOB PU COBMECTHOM paboTe:

el A =

oo

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

BKir04MTh NUTAaHUS OJJHOTO 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 OCTaJIbHBIX MPUOOPOB;

B 3akioueHnu, BKIIOUUTH MUTAHUE BCEX MTPUOOPOB U BBHITIOJIHUTH X TIOUCK.
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ITK «I'paguent », MHCTpyKIMA MO SKCITyaTaluu

4 Pa6ora ¢ mporpammoii I'paanenTv2.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.

Ipumeuanue — neped ycmanosxou Hogoul éepcuu 110 I paduenm, pekomeHOyemcs 8blNOIHUMD
YyoaneHue npocpammul cmapoil eepcuu cmanoapmuvimu cpeocmeamu Windows.

4.2 [lepenbil 3anyck rpoespamMmmel

[lepen 3amyckom mporpamMMbl HEOOXOAMMO BKIIIOYUTH MUTAHHE KOMIIBIOTEpPA, MOHUTOpA U
JOXKIAThCsl 3aBEPLICHMs 3arpy3Kd ONEPALlMOHHOW CUCTEMBI. 3allyCK IMPOrpaMMbl IPOU3BOAUTCS
yepe3 MeHto onepannoHHoi cucteMbl «Ilyck | Bee mporpammbl | AO IlpomCepsuc | I'paguent
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 yAaloCh HAWTH JTUIIEH3UOHHBIH KITFOU.

dain NUUEH3MW He HaWaeH.
MposepTe HaNMUKMe ©aAnNa AMLEHZMK B KaTanore

CA\Program Files\Promservis\Gradient\Keys',

Mporpamme He yaanocb HaWTW $an NUUEHSUHK.

OnA sSanycka AsHHOH Nporpammel HEOBXOAWMO HEMMYME MHOMEBWOYANLHOTO, ANA KEHAOro KOMNbLTepa, ¢anna Kik4a.

¥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\.

BHumanwe! Knios HOpMHpyeTCA TONbKO ANA OAHOTO KOMOBWTEPa M He moxeT paboTaTe Ha OpyroMm KoMnboTepe.
Ecnu B kaTanore C:\Program Files\Promservish\Gradient\Keys\ cogepsuTca xkax dain xnwda, Tak v dain AMUEHSHW, a

nporpamMMa BblASET ASHHOS NPeoynpesieHWe, }"EE,EI.HTEEI:-_. HTO KAKY ONA NOAYYEHWMA AKUSH3IWH FeHEpWPOBAncCA Ha KOMNeHTEpE,
H3 KOTOPOM SaMyCKSETCA NPHICHEHWE.

Pucynok 5 — OkHO coob1ieHust 00 0TCyTCTBUM (paitna IuieH3uu

Jlnst 3amycka JMaHHOW MPOTpaMMbl HEOOXOIMMO HAIMYMe HWHAMBUIYAIBHOTO, JUJIS KaKIIOTO
KOMITbIOTEpA, (haiina Kiroya.

J1i oNTydeHus TUIEH3UH HE0OX0IUMO TPOJIeIaTh CASAYIOINe TeHCTBUS:
¢ 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 Karamore 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 AO «IIpomCepsucy.

e B oTBer Ha MNUCBMO C 3ampocoM, COAEPXKALIMM KIIOYeBOH (aiin, Oyder 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 TIOJXYYCHHUS JIMIICH3UM TCHEPHPOBAJICS HA KOMIIBIOTEpE, Ha KOTOPOM
3aIyCKaeTCsl MPUIOKCHUE.

4.3 3anyck npoepaMmabl

Ilepen 3amyckoM mporpamMMbl HEOOXOJMMO BKJIIOYHTH NMUTAHUE KOMIIBIOTEpA, MOHUTOpPA U
JIO’K/1AThCSl 3aBEPILIEHUS] 3arpy3KHU OINEPAlMOHHONW CHCTEMBbI. 3alyCK MpPOrpaMMBbl IPOU3BOIUTCS
yepe3 MeHto onepanronHoi cuctemsl «Ilyck | Bce mporpammbl | AO IlpomCepBuc | 'paguent
v2.1.1 | I'paaguent v2.1.1», 1160 yepe3 spiablk Ha «PaGoueM crose». Uepe3 HEKOTOpoe BpeMms
1oCJIe 3aIycKa, HeoOXOoAMMoOe AJIsl 3arpy3KH MPOTrpaMMbl, HA MOHHUTOPE KOMIIBIOTEPA MOSBUTCS
IJIaBHOE OKHO MPOrpamMMbl (PHCYHOK 6).

_Gr-fw v211 F

————————
Hopwma. e ——
.

Cwmenuts aapec

| "Tabantia rpagynposky [paduk | [lapamerpei | [pagywposka

Pacxog, nfc Gye Pacxoa 37anoHa, M3/4 OBvem stanoHa, n Bpewms 37anona, ¢ OTH. oBvem np p
0 0,004683607
5636542 1967952
8206563 |7.381576

[«

YAanWTs TOUKY rpajypOEKNA

Pucynok 6- Oxno npunnoxxenust [ITK «'paguenty.

Camasi BepXHsISI CTPOKA — 3A2071060K OKHA, B KOTOPOM INPEICTABICHO HMS IIPOrPaMMbI U
Tekymas Bepcus. [loa 3aronoBkoM HaxoauTcs pabodas o6jacTb, pa3/ieleHHas Ha MEHIO (CBepXy)
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paboThl ¢ ¢aiinamu, HHOOPMAITMOHHYIO 00JIaCTh TEKYIIETO COCTOSHHS MPUOOPOB, AaHEIh KHOMOK
(cmipaBa) ynmpaBIISIOIIMX KOMaH]I ¥ TIAaHEIb 3aKJIaJ0K MapaMeTpoB mprudopa (CHU3Y).

4.4 3asepuweHue pabomel rnpoespamMmmel
3aBepmuTh paboOTy MpOTrpamMMbl MOXKHO, HaOpaB koMmOuHanmio kinaBum ALT+F4, nubo naxas

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

4.5 3nemeHmsl yripasrieHusi

Bce onemeHThl ynpaBieHHMs TpOTrpaMMbl  CTPYNIHMPOBAHBI B pabodeid oOiactu 1O
MH(GOPMALMOHHBIM I'PYTIIIaM.

45.1 MeHo

MeHto nporpaMMmbl (pUCYHOK 7) MpeaHa3HaueHO Uit paboThl ¢ (aillaMu ceccuu TpagyupOBKU
ITP.

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

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

[Iynkr «3arpy3nTh ceccuro u3 (aiijia» 1N03BOJSET 3arpy3uTh U3 JOOOr0 YCTpoWCTBa
xpaneHus JanHbIX Ha [TK coxpaHeHHy0 ceccuio rpaayupoBk ((aiisibl ¢ pacmuperuem .bin).

[IyHkT «BOCCTAaHOBHTBH MOCJIEIHIOK CECCHIOMIIO3BOJISIET BOCCTAHOBUTH COCTOSIHUE CECCUU
TPAJYHPOBKH TIOCIIE KPUTUYECKOTO 3aBEPUICHUS NpPOTrpaMMbl (cOOH, OTKIIIOYCHHE WHTaHUs).
JlanHoe neiicTBHe HEOOXOMMO BBIIIOJHUTD CPa3y MOCIIE TOBTOPHOIO 3ayCKa IPOTrPaMMBlI.

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.

Cratyc Pexum Ay

Hopwma. Kanubposka |25

Kanubpoexa 25
Hobasute npubop

¥aanute npubop

‘ HobasuTs HOBBIN NPUBOP € YKa3aHHbIM aapecom h

Cuutate na DaMeTonl
COXPE HUTE NEpaMeTPbl

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 MEeHIO:

— «J/lo6aBuThH MpUGOP» - 100aBUTH B CITUCOK (Tpomn3BecTy nouck [1P) ¢ BEIOpaHHBIM CETEBBIM

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

— «CuuTath napaMeTpbl» - CUNTaTh U3 NaMATH BblAeleHHbIX [IP Bce mapameTpsr;

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

— «Ilepe3arpy3uThb» - CMEHUTh PEKUM pabOTHI BeIeeHHBIX [1P.

Beienenue npubGopoB B CHHCKE HPOM3BOJIUTCA C IOMOILIbIO MBIIIM. HaBECTU Kypcop Ha
MEPBYIO HEOOXOUMYIO CTPOKY B CIIMCKE, HAXKATh JIEBYIO KHOIKY MBIIIU U IIPOBECTH KYpCOPOM IIO
BCEM HEOOXOJMMBIM CTPOKaM, OTIIYCTHUTB JIEBYIO KHOIIKY MbIILIU. BpiesieHne Henociae10BaTenbHbIX
CTPOK OCYIICCTBIISICTCS C TOMOIIBI0 Mbly U kinapui Ctrl: maxars kiaBumy 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 MPUOOPOB), OTOOpAKAETCs B BUJIE IMHEUKH X0/1a Mpoliecca 00MeHa.

4.5.3 MNMaHenb KOMaHAHbIX KHOMOK

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

Hactpowka nopra

MEHWTD aapec

[epesarpyswb Bce
_4MTaTb NapameTphl
OXpaHWTb NapaMeTpsl

[Touck npubopos

Pucynok 9- [Tanenb KOMaHTHBIX KHOTIOK.

Knonka «HacTpoiika mopra» npeaHa3HadeHa Jyisl BbI30Ba JUAJIOTOBOr0 OKHA PEJaKTUPOBAHUS
napaMeTpoB IMocieI0BaTeIbHOr0 HHTEpdeiica st cBszu c [1P.

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

Knonka «CMeHuTH ajpec» MpeqHa3HAue€Ha I BbI30BAa JUAOra BBOJAa HOBOTO CETEBOTO
aapeca IIP.

Knomka «Ilepe3arpy3uTh Bce» MpeaHa3HaueHa JUIsl CMEHBI peKUMa pabOThI 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. Iyt 5TOr0 HEOOXOIMMO BHICTABUThH B COOTBETCTBYIOIIEE MOJIOKEeHUE Dip — mepexirovareny u
Haxath KHOTIKY «[lepe3arpy3uTh Bcey, JIMOO ¢ TOMOIIBI0 KOHTEKCTHOT'O MEHIO.

Knonka «CumMTarh mnapaMerpbD» IpeJHA3HAYECHA JJIs CUWTHIBAHHUS BCEX I1apaMETpPOB,
BBIJICJICHHBIX cenekTopoM IIP, B cucremy, BKIIOYas TpagyHpOBOYHYIO Xapakrepuctuky. Ilpum
Ha)KaTUW JIAHHOW KHOIIKM MPOUCXOAUT cuuThiBaHue u3 [IP Bcex mapameTrpoB U pe3epBHOE
aBTOMAaTUYECKOE COXpaHEHHE [1apaMeTpoB B daiin B JTUPEKTOPHIO «Momn
nokymenthbl/Gradient/Loadedy, c umenem ¢aiina: cepuiinbiii_nomep ITP.dat.

Knonka «CoxpaHuTh mnapaMeTrpbl» INpelHa3HayeHa JJIg 3alldCh  TPaaydpOBOYHOMN
XapaKTEPUCTUKA W COMYTCTBYIOIIMX IAapaMeTpOB BO Bce BblIeNeHHbIE cenektopom IP. Ilpu
Ha)KaTUU JTAHHOM KHOIIKM IIPOMCXOJIMT 3anuch napamerpos B IIP u pesepBHOE aBTOMaTH4ECKOE
COXpaHCHHE IapamMeTpoB B ¢aiin B aupekroputo: «Mom 1okymenThl/Gradient/Saved» ¢ nmenem
daiina: cepuiinblii_nomep_ITP.dat.

Knonka «Ilouck mnpudopoB» IpeaHa3HayeHa [Ji1 aBToMartuueckoro mnowucka [IP,
MOJKIIOYEHHBIX K MH(opMarmoHHoW ceTu. Ilpu HaxaTunm AaHHOW KHONKH CHUCTeMa Iepedupaer
aapeca B auamnaszoHe aapecoB 1 - 128, ecnu [IP oOHapyxkuBaeTcs, TO MPOU3BOAUTCS 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
TabnnyHOi (opMme Mo rpaayupoBOYHOU xapakTtepuctuke. CuutanHbsle Touku u3 [IP 3amonnstoT
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 MOXKHO MPOJIENaTh, HaXkaB KiaBuiny «Deletey.

Pacxog, nfc = Gye Pacxon sTanoma, M3/« O6bem atanoHa, n Bpema stanoms, ¢ OTH. obwem npuBopa  Bpema npubopa, ¢ HectabunbHcTs, % ‘
5 .473752535429:3 T e T ~.-_~..>——v5~--.-».v ] El'""_"m i
0,02085034 |0,02540764
0,1213875 0,1726758

l 2,672212 3,778074

0 0
Q9 0
0 0

olo|o|o
olo|olo
o

olo|o|o

i | T ————. 3
IR PR,

Pucynok 10 - Tabmuna rpagyuposku I1P.

ITons TaOaULILL:

— «Pacxon, n/c» pacxox IIP B Touke (cuuThiBaercs W3 mnpubdopa, JuO0 paccUUTHIBAETCS
IPHU TPaJyHPOBKE);

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

— «Pacxon stanona, M3/49» pacueTHas BEMYMHA, paBHAs OTHOIIEHHUIO 00BheMa ATaJOHA K
BPEMEHU U3MEPEHUS,

—  «O0bpem sTanona, 1» 00heM dTaioHa (BBOJIUTCS MOJIH30BATEIIEM);

AO "IIpomCepsuc" 13



MNTK «'paguent », MHCTpYKIKS MO KCILTyaTalluy

— «Bpewms stanona, c» BpeMs u3MepeHus (BBOJUTCS MOJIb30BaTEIIEM);

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

— «Bpems npubopa, ¢» Bpemst U3MepeHUs: IpuOopa(CUUTHIBACTCS U3 IPHOOpa);

— «HecrabunpHOCTh, %) OTHOCHUTENBHOE 3HAYCHHE XapaKTEPU3YIOIIEE BEIUYUHY
pa3bpoca u3MepeHHil mNpH 3aJaHHOM pacxoie (pacdeTHoe 3HadeHHue paszbpoca
U3MEPSICMBIX BEJTMYHH 0 00BEMY).

OTHOCHUTENBHOE 3HAUCHHE HECTAOMIIbHOCTH H3MEPEHHI PAaCCUUTHIBAETCS 110 (GOpMYIIe:

rae: N - 4ucio U3MEPEeHMUi;

t, - kBauTWIb pacnpenencHus CTbIOJEHTA MPHU A0BEpUTENIbHON BeposTHocTH 0,95

(4.303 st n=3, 3.182 s n=4, 2.766 17151 OCTATbHBIX);

1 .

g :—-Zgi - CcpemHee 3HAYCHHWE OTHOLICHUWH O0O0BEMOB (STAJOHHOTO U
n 3

U3MEPEHHOTr0);

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

p

V, - 00beM 3TaNOHHBI;

V, - oTHOCHTENBHBIH 00BbeM pUbOpA.

4.5.4.2 3aknadka «lpaghuk»

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

TOYKM rpagyvpoBKu

2,5

1=

Pucynok 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
napamMeTpbl HOCAT HH(POPMATHUBHBIN XapaKTep U HEJOCTYITHBI K PETaKTUPOBAHHIO.

Pucynok 12-ITapamerpsr [1P

HckimoueHne COCTaBISIOT MHHHMAIBHBIA W MaKCUManbHBIA pacxox [IP (M3/4), mpu
JOCTHXXCHUU rpaHuil, [IP BeIIaeT cTaTyc HEMITATHON CUTYallMd. A Takke Bec uMmysbca(am3/umit.),
3aJIA0IUI YaCcTOTYy UMITYJIbCHOTO Bhixoa [1P (makcumanbHast wactora [1P 100 I'y).

4.5.4.4 3aknadka «padyupoeka»
B nanHoil 3aknaake oroOpakaeTcss Bca HeoOxoaumas uHMopMmanus [Uisi TPOBEACHUS
poIIeIyphl TpagyupoBKH (prcyHOK 13). Pe3ynbraThl M3MepeHHiA IPECTABICHBI B BUIC TAOIHUIIBI.
Knonka «/100aBUTH H3MepeHHe) 3allyCKaeT MpOLecC N3MEPEHUS JAHHBIX.
KHomka «Y1ajauTh u3MepeHune» yaajseT BhIICICHHBIC B TA0IHIIC U3MEPCHHUS.
Knomka «Ynaauth Bce u3MepeHus» yIaisieT Bce U3MEPEHUs U3 TaOIHUIIbL.

Pacxog, M3/4  Ofem , 1 Bpema 3tanoHa, ¢ OTH. ofbem Bpems c  Ouwwbka, %
0,91 45,5
0,91 45,5
109069613 4556

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

Knomnka «/l00aBUTh TOYKY I'PaJyHPOBKH» J100aBISAET PACUETHYIO I'PAAyUPOBOYHYIO TOUKY B
TaONMUILy IPaAyUPOBKU U OUYMIIAET TaOuuIy u3mepeHuil. Jl06aBUTh TOUKY IpaJyHpOBKH B TaOJIUILY
IpajlyipOBKH BO3MO>KHO, €CJIN BBIIIOJHEHO HE MEHee 3-X U3MEPEHUH.

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

4.5.5 OmnanoroBoe OKHO HaCTPOWKM nNopTta

JlnanoroBoe OKHO HAacTpPOMKHM IOpTa IO3BOJIIET KOPPEKTHUPOBATh IapaMETpbl  CBA3U
nociefoBareabHoro uHTepdeiica. Pexkomennyemble mapaMeTpbl MOKa3aHbl Ha pucyHke 14, ums
nopTa BBIOMpaeTCs HUCXOAS W3 TOro, Kyda MOAKIIOYEH Mpeodpa3zoBarenb HHTEpdeiica
MH(OPMALIMOHHON CETH.

e v R el
i a— 2
Kos-go But '8 i l

Pucynok 14— Pexomenayembie 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.

#  Cwmena agpeca o L'G'_‘_‘w‘

Pucynok 15- Cmena cereBoro agpeca IIP.
Huanazon agpecos IIP ot 1 no 128.

4.5.7 OwanoroBoe OKHO 3TasfIOHHbIX 3HAa4YeHUN

JlnaioroBoe OKHO 3TaJOHHBIX 3HA4YCHHH (pUCYHOK 16) mpemHasHaueHO IS BBOJA 3TaJIOHHOTO
3HaueHusT oObema U BpeMmeHu wusMepeHus. [Ipum HaxkaTuum kHomku «(OTMeHa» H3MEpeHHe
OTMEHSIETCHI.

L) BBeA‘/Te 3Ta/NIOHHbIE 3HaYEHUA

OBrem B AuTpax:

Bpems B cex.:

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 napametposn [1P niepelitu B 3aknanky «I'pagyupoBKay;

BbIOpaTh cenexktopom [1P, yyacTByroiue B U3MEpEeHUSIX;

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 BBIJIEIECHHBIE cenekTopoM [IP
MePeIyT B peXKUM OKUJAHUS Havaja U3MepeHHsl (MOJ0KUTENIbHbIN (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 PACX0/1a JOJDKHA OBITH HE Xyke, ueM MuHyc 10%);

M0 3aBepIleHUI0 3aMepa (crmanarouil GpoHT CUHXPOCUTHANIA ¢ 000OPYIOBAaHUS BOJOMEPHOMN
YCTaHOBKH) BBECTHU ITAJIOHHBIN 00BEM U BpEMsI U3MEPEHHUS,

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

OLICHUTh  pe3yJbTaT IO HECTa0WIBHOCTM M B  Cllydae  y/IOBJIETBOPUTEIHLHOIO
3Ha4eHUsA(MPUIIOKEeHUE 2) 100aBUTh TOUKY IPayHPOBKH HakaB KHONKY «/{00aBHTH TOUKY
rpagyupoBKm» i Kaxuaoro 11P ;

€CJIi PEe3yJbTaT HE YJOBJIETBOPSIET, TO BO3MOXHO YJIAIUTh HU3MEPEHUS C HauOONIbIIUM
OTKJIOHEHHEM pacxoia OT CpEAHEro, Kak NpPaBUJIO, 3TO H3MEPEHUE C MaKCUMaJIbHON
OIIMOKOM, U IPOBECTH JOTIOTHUTENbHBIC U3MEPEHUS,

IIpY HEOOXOIMMOCTH IIPOBECTU U3MEPEHUS B IPYIUX TOUKAX PACXO/a;

TaK k€ BO3MOKHO MPOBECTH HU3MepeHue HyneBoro cmeuieHus [1P (mpu HyneBoM pacxone),
JUIS 3TOTO HEOOXOIMMO BBIMIOJHUTH HE MEHee S5 W3MEpPEeHHHl Mpu OTCYTCTBUU pacxoja
(BBLOEpIKAB Nay3y He MeHee 15-20 MUHYT ¢ MOMEHTA OCTAHOBKH HOTOKa)*;

M0 3aBEPIICHUI0 KOPPEKIUU TPaTydpPOBOYHON XapaKTEPUCTUKU HEOOXOAMMO 3aIlucaTh
nosrydeHHble qanHble B [1P, HaxaB kHONKY «COXpaHUTh NapamMeTphbl»;

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

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

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

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 Hyneeoeo cmeujeHusl.
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ITK «I'paguent », MHCTpyKIMA MO SKCITyaTaluu

IIpunoxenue 1

(o0s13aTesIbHOE)
3HaueHus PpacxoaoB NIPpU 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

3HaYeHNS PacX0/IOB, m>/4, Kimace C (1:500)

Hly, 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'pamuent », MHCTpyKIHMs MO IKCIUTyaTallul

IIpunoxenne 2
(cmpaBo4Hoe€)
OTHocHuTeIbHbIC 3HAYEeHNS HECTAOMIBHOCTH U3MEPEHUH NpH
rpagyMpoBKe

3HaveHns1 HeCTAOMIBLHOCTH He JOJKHBI IPEBbIIATH BeJIMYMHbI:
- 1 mpeoOpa3oBareJieil kiaacca A (1:100):

- ot G1 go G2 + 0,5 %;
- U1 mpeoOpa3oBaresieil kiaacca B (1:250):

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

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

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

- 11 mpeodpa3oBareseii kiaacca D (1:1000):

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

- G4- G6 * 2 %;

- 1719 mpeodpa3oBaredieii kiaacca E (1:1000):

- ot G1 no G6 +0,5 %.
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ITK «I'paguent », MHCTpyKIMA N0 IKCITyaTalluu

JIMCT perucTpauvu u3MeHeHH i

Howmepa nucros

Bcero nuctoB

M3m. (cTpanui) B Ne N TToxmuce Jara
M3MCHCHHBIX | 3aMEHEHHBIX | HOBBIX | aHHYJMPOBaHHBIX
JOKYMEHTe
3(zam) 20 20 05-45/17 ,f) g 18.12.17
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