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asmopamu. Aemopwl He Oepym Ha cebsi OMEEMCMBEHHOCMb 3a 000U yujepd Ul NOSPedcOeHUsl, KOmopble MO2ym

B03HUKH)YMb 8cre0cmaue UCnolb308aHUS und)opMauuu, codepofcawezlc;i 8 HacmoAwem OOKyMEHme.
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1 Hasnauyenne nporpammsl «Barrmerp HCO «Opuon»

[Iporpamma «Bartmerp MCO OpuoH» MO3BOJISIET MPOU3BECTH PACUET MAapaMETPOB CHUCTEMBI
oe3omacHoctu (CB): TOK mOTpeOsieHHss OT MCTOYHHWKA MUTAHUS, MOITHOCTh MOTPEOJICHHS OT CETH,
MOIIIHOCTb TEIIJIOBBIJENICHUS, a TaKXkKe MoJ00paTh HEOOXOAUMBII UCTOYHHUK PE3EPBUPOBAHHOIO MUTAHUS
UCXOJS W3 BBIOPAHHOTO HAIPSDKCHUS, TOKA HArPY3KH M HEOOXOAMMOIO BPEMEHU pPEe3epBUPOBAHMS.
[IporpaMmma opueHTHpOBaHAa Ha pacyeT I[apamMeTpoB CHCTEM, IIOCTPOCHHBIX Ha O0OpyIOBaHUU

HBII «bomuny.

2 CucremHble TPpeOOBAHMS
2.1 TlonnepxuBaembie oneparnroHHbie cuctembl: Windows 7 (32-bit, 64-bit), Windows 8 (32-bit,

64-bit), Windows 10 (32-bit, 64-bit).

3 IlaHeJib HHCTPYMEHTOB
B BepxHeli yacTu OKHA TPOTrPaMMBbI PACIIOJIOKEHA TTaHEIh HHCTPYMEHTOB (puc. 1).

ESRIEE X

I Batrmerp MCO OpwoH
=5
HanpsukeHue NUTaHus

(@) 12 BonbT
() 24 BonbTa

[Tanens

BOLIDE

CUCTEMbI BE3ONACHOCTH

Bpema pesepBUpOBaHMA
[ex. pexum + Pexim TpeB.

[obasoyHan Harpy3Kka, MA
(Mamnbl, CMpeHel, NpoYee)

ex.= 1] TpeB.= 0

24vyaca ~ luac -

Pucynoxk 1. [Taneas H”HCTPYMEHTOB
Ha3HayeHue KHOMOK ITaHeT HHCTPYMEHTOB (CJIeBa HAIpaBo):
1. «OTKpBITH» — HUCIONB3YETCS JUIsI OTKPBITUS (paiia KoHHUTyparuu U 3arpy3Kd CIHUCKa

MpuOOPOB U OCTANBbHBIX MapaMeTpoB Chb coxpaHeHHBIX paHee B 3TOM (aitie;

2. «CoXpaHUTB» — UCHOJb3YETCs A COXPAaHEHMs TEKYILEro CIHUCKa BBHIOPaHHBIX MPHUOOPOB
HBII «bonun» u npyrux napamerpos Cb;

3. «Ikcnmopt B EXcel» — ucmonmp3yercs s skcmopTa BceX AaHHBIX (BHIOPAHHOTO CITHCKA
npubOpoB U ocTanbHBIX MapaMmeTpoB Ch, a Takke BceX pacyeTHBIX JaHHBIX) B daitn EXcel,;

4. «PaccuMTaTh» — HCIOJB3YETCS JJIS pacueTa 3JIEKTPONOTPEOICHUSI CUCTEMBI 0€30MMacHOCTH
Ha OCHOBAaHUM CIIMCKA BBHIOPAHHBIX MPUOOPOB M OCTAIBHBIX MapaMeTpoB. [laHHas KHONKa
poayOJIMpoOBaHa HA TTAHEH PaCCUYUTAHHBIE TApaMeTPhl (CM. IMyHKT 4.5);

5. «/lomoJIHMTEIbHbIE TAapaMeTpbl» — HCHOJB3YeTCS [UId BBOJA  JONOJIHUTEIbHBIX
MapaMeTpoB, TAKUX KaK TEMIIEpaTypa dKCILTyaTallii U BpeMsi HapaOOTKH aKKyMYJIsTOPa;

6. «O4YHCTHTDH CIHCOK BHIOPAHHBIX NPUOOPOBY» — NCTIONB3YETCS IS yAAJICHNS BCEX MPHOOPOB
U3 CIHCKa «BBIOpAHHBIC IPUOOPEIY;

7. «O mporpamMmme» — UCIIOJIb3YyeTCA Il OTOOPaXKEHHsI BEPCUU TIPOTPAMMBI;
8. «IIpoBepka 00HOBJIEHUS» — OHJIAIH POBEPKA HAJTMUUS OOHOBJICHUS IPOTPAMMBI.

4 TlocnenoBaTeIbHOCTH pacyeTa

Jy1st TOro 4TOOBI TPOU3BECTH pacdeT HEOOXOUMO:
4.1 Beibpatsb BbixoaHoe Hanpspkenue PUIL: 12 nnu 24 BonbTa (puc. 2).

ESHIEE X

l#' Batrmerp MCO Opumon

=6

HanpsmeH1e NuTaHua
(@) 12 BonbT
() 24 BonbTa

Nobaso4Han Harpy3ka, MA
(Mamnbl, CMpeHsl, NpoYee)

ex.= 1] Tpes.= 0

Bpema pesepBupOBaHKA
[ex. pexum + Pexiim Tpes.

BOLIDE

CUCTEMbI BE3ONACHOCTH

24vyaca ~ luac -

PucyHnok 2. Ber6op HanpsiKeHUsT TATAHUS
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4.2 BriOpaTh HEOOXOMMOE BpeMs pe3epPBUPOBAHUS B JACKYPHOM PEXKHME U B PEKHUME TPEBOTH

(puc.3).

l» Battmetp MCO Opuon

Z H @ i N o 2

A L -

HanpaxeHWe NUTaHKa [obaeo4yHan Harpyska, MA BpemA pesepBUpoBaHMA M o
@) 12 BoneT (MamMnkl, CMpeHsl, NpoYes) Jlex. peXuM + PexuM Tpes. B D I D

() 24 BonbTa flek=" 0 ~Tpes= 0 | 24uaca ~ luac v Jeperen i EEannAcHOCTH

Pucynox 3. Bei6op BpeMeHH pe3epBUpPOBaAHUS

4.3 BeiOpats HeoOx0oauMoe 0bopynoBanue nu3 cnucka npuoopoB HBII «bomuny» (puc. 4).

s moGaBiieHHsT HEOOXOAMMO BBIACIUTH MPUOOP B CIHCKE M HAXaTh KHOMKY «/l00aBUTHY.
Tax)ke BO3MOXKHO J100aBUTh MPUOOP MPH TIOMOIIHM JBOHHOTO KIMKAa MBI 10 Hemy. [locie wero
B CIHCOK «BpIOpaHHble mMpuOOpb» 100aBUTCS HOBOE ycTpoicTBo. Ecnu mpubop yxe ObL1 BBIOpaH
710 3TOTO, TO 3Ha4YeHue B rpade «KoamdecTBo», UIsi 3TOro Npudopa, yBeandutcs Ha 1 (MCKITIOYCHUE
cocraBisitor  «CurHan-10», «Curnan-20», «C2000-K1JI», «C2000-4» u «/pyrue mnpuOOpbI»).
W3MeHUTh KOJIMYECTBO MPUOOPOB MOXKHO TAK)KE HEMTOCPEICTBEHHO B rpade «KoauuecTBo» ¢ IOMOIIBIO
KHOTIOK «BBEPX», «BHHM3» WA BBECTH 3HAYCHUE C KJIIABUATYPBI.

Ilpumeuanue. KomnaecTBo mpuOOPOB OJHOTO HAMMEHOBAHUS HE MOXKET ObITh Oobie 20.

@ 12 BonkT
© 24Bon7a figes 0 TS 0 Mwad vil%ac v CHCTEMbI BE3ONACHOCTH
Crnmcok npuGopos 3A0 HBM «Bonug:

HanpseHeHue NMTaHus NobaBoYHaR HAarpyska, MA EpemMs pesepeMpoBaHns Ml -
{Mamnkd, c1peHe:, npouee) Lew. pexam + Pewim Tpes. B D I D i

MyneT KOHTPONA M YNPaENEHUA OXPaHHO-NOHAEPHBIA «C 2000
YABT KOHTPONA W YNPABNEH A OXPaHHOTICARapHBIN U 000 =
MyNbT KOHTPONA M YNPAENEHWA CEETOAMDAHEIN DXPEHHOTIOHEPHEIR «C 2000-KCx
Npeobpasosarenn nHTepdeicos
MpeobpasosaTtens uHTepdelicos RS-485/R5-232 6 Ethernet «C2000-Ethernets
PanuonoBTopuTEN: MHTEPdEcoB «C2000-PMs, «C2000-PMMs ucn. 01 KHO]‘[Ka ((2106aBI/IT[,))

Beiaenendsii mpudop

MpeobpasoBaTtens MHTEpQEcoE RS5-232/R5-485 «C 20001 \
MpeobpasosaTens MHTEpQEicoE «TTA-TF» -
Beibpannesie npubopet I‘Hﬂ IK |
T ———— © |kon |taex,A Tpes,a|
MYALT KOHTPONA W YNPEBENEHWA oxpaHHoﬂﬁaprlﬁ +C 20005 1 1 % 0,045 ) 0,060 =

Pucynoxk 4. Bei6op nmpu6opon

4.4 [Ipn HEOOXOAMMOCTH YKa3aTh JOMOJHHUTEIBHBIA TOK TOTPEOJICHHS B JIEKYPHOM DPEKHUME
U B peXHUMe TpeBorH (puc. 5).

l» Battmetp MCO Opuon

Z H @ i N o 2

A L -

HanpaxeHWe NUTaHKa [obaeo4yHan Harpyska, MA BpemA pesepBUpoBaHMA M o
@) 12 BoneT (MamMnkl, CMpeHsl, NpoYes) Jlex. peXuM + PexuM Tpes. B D I D

() 24 BonbTa flek=" 0 ~Tpe= 0 J24uaca ~ luac v cperen i EEIONACHOCTH

Pucynok 5. Jlo6aBouHast Harpy3ka

«Bammmemp UCO «Opuony P.ALJ/[P.00390-91-01 PII U3m.2 om 27.09.2019 5



4.5 Tlonb30Bareslb UIMEET BO3MOKHOCTh BBECTH JIONOJHHUTENBHBIC MapaMeTphl, HaKaB Ha KHOIIKY
Ha MTAHEJI WHCTPYMEHTOB C HKOHKOM TepMomerpa. IIpu 3TOM MOSBHTCS OKHO, TJj€ MOXKHO BBECTH
TeMIeparypy 1 Bpemsi HapabOTKH akKyMyJsitopa (puc. 6).

i 1

,ﬂ;DI‘I CAHUTENBHBIE N3PAaMETRBI

Beegure epeMAa Hapabotkn AKE...
N -

H cpeOHOD TEMNEPATYPY

IHCIYATa LM
t=+25"C -
’rlDHHHTI:-] ’ Chpoc ] ’ OTMEHE ]

PucyHnok 6. OKHO ¢ JOTOTHUTETHFHBIMU TTAPAMETPAMH

[Iporpamma aBTOMatMueckw paccuutaeT kodhdumuent emkoctu AKDB, B 3aBucumMocTH
OT TeMIIepaTypsl OKpykaromie cpeasl M Bpemenu Hapabotku AKDB. Ilpu pacuére naHHOTO
koa(durmenTa Takke yuutbiBaercsa otHomeHne EMKocT AKD k Toky paspsina.

4.6 Haxxatp kHOTIKYy «PaccuuraTrh» (puc. 7).

BeibpanHbie npnbopel
HanmeHoBaHWe Kon, |Ipew, A | ITpes, A
Mprbop NPUEMHO+OHTPONEHEIR OXPaHHO-TOMAPHER T 2000-% E] 1 % 0,110 0190 Fa

m
m.

-

PaccyMTaHHbIE NapaMeT pol PaccuuTaTth

HanmenosaHne Dex. pexnm Tpes. pexnm

CyMapHEIA ToK Brex npubopos = 0,110 A 0,190 A

MuHKManEHaA emrocTe AKE = 3,580 A%y
Pucynok 7. Knonka «Paccunrars

4.7 BeiOpaTh OIMH U3 NPEITI0KEHHBIX HICTOYHHKOB PE3ePBUPOBAHHOTO MUTaHuUs (puc. 8)

[Tocne Beibopa PUII mporpamma nposenet nepepacuyer MuHUMaabHOM eMkoct AKD (yuuTtheiBas
TOK coOcTBeHHOTO TmoTpeOnenuss PUII), a Takke paccuuTaeT MOIIHOCTh TETUIOBBIICICHHUS
u otpebaenust PUII ot cetn. Haxas Ha Haumenoanue PUIL, nmporpamma mepeaapecyeT moyib30BaTes
Ha caiit bolid.ru Ha cTpaHHMYKY ¢ TEXHHYECKUMH XapaKTepUCTHKaMu BeiOpanHoro PUIL.

BOZMOMHO HCMONL30BATE CNEOYOWNME HCTOYHHKH PE3EpEHPOBAHHONO NHTAHNAL
Hanmenosanne Boix. ok  Emkocte AKB Hutepdeic
PHN-12B-2A-7A.4 RS Tout=2,0A AKE=7,0A™  R5-485 -
5 PHM-12-3/17M1-P-RS (PUM-12 wen,51) | Tout=304 AKE=17,0A™ R5-435 [
F‘HI'I-IERS l Iout=3,0A AKB=17,0A™ R5-485
) Pﬁmtm— Briopaunusiii PUILT lout=20A AKE=7,0A") Pene | 4
PWMN-12 wan. 12 (PUN-12-2/71-P) Tout=2,0A AKE=7,0A™  Pene v -
k. ]

Pucynox 8. Bei6op pe3epBUpOBaHHOTO HCTOYHHKA MTUTAHUS
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5 JomnognutenabHble mapametrpbl «C2000-KIAJI»
[Ipu nobGaBnennu B cnucok BeIOpaHHBIX mpudopoB «C2000-KIJI» u «C2000-KIJI-21»

OTKPBIBAETCSI OKHO B KOTOPOM HEOOXOAMMO BBIOpaTh MOJKIIOYEHHBIE aJpecHble ycTpoicTBa (AY)
(Puc. 9).

'+ Buibupete ycTpoiRcTEa NogkaoteHHuie k "C2000 K4N" o ﬂ

CNUCOK afpecHBIX YCTPoiicTe

C2000-AP1wcr.01 -
C2000-AP11cm.02
C2000-AP11cr.03
C2000-AP 1 ucr.04
C2000-AP2
C2000-AP3

|
Buifpannbie appeckbie ycrpoicTBa

HaumeroBaHue Kon. Tok, MA

=

m

PaccunT anHbIe NapamMeTpoi
OBuee KOMMYECTBO YCTPOMCTE NoAKNKHYeHHsX K AMNC = 1]

CymMapHbii Tok noTpefinerus no ANNC = 0,00 mA

[ I OK ] I Otrena J

Pucynok 9. OkHo BeiOOpa AY

Taxke BeBBarh OKHO KoHburypamuu «C2000-KJI» MOXHO HakaB Ha KHOIKY
«Konpurypamusi», KoTopas HaXOJAUTCS ClIpaBa OT Ha3BaHus nmpuodopa (puc. 10).

Buibpanubie npubopsi

HaumeHoBaHWe Kon. |laex, A | ITpes, A

r—
MpuBop NPUEMHO-KOHTPONEHEIR OXPaHHO-TIOKAPHEIA «C2000-%4= @jl % 0,110 0,190 =

Knomnka «Kondurypanus»
PaccuMTaHHbIE NapaMeT pbi

Pucynoxk 10. Knonka «Konduryparms»

Ilpumeuanue. Tlpu npobGaBnenun «C2000-KJI», ecnm oH yxke ObUT BBIOpaH 10O 3TOTO,
TO 3HaueHHE B Tpade KOIUYECTBO HE YBEMMYHUTCSA Ha | (KaK y OCTAJbHBIX MPUOOPOB), a TOOABUTHCA
HOBBII mpubop «C2000-K/1JI» B cnucke BbIOpaHHBIX mprOopoB. Ecnu xe B Cb nomkHO OBITH
HeckoJibko iprbopoB «C2000-KJI» ¢ onnHakoBo# KOHPUTYparKei, To 3a/1aTh X KOJIUYECTBO MOYKHO
HEMOCPEACTBEHHO B Tpade «KOIUIECTBOY, MPU OMOIIH KHOTIOK «BBEPX», «BHU3) WM BBECTH 3HAUYCHUE
C KJIaBHATYypBhI.

Jns mob6aBnenuss AY HeoOXOAMMO BHIOpaTh €ro B CHUCKE AAPECHBIX YCTPOWCTB W HAXKaTh
KHOTIKY «Jl00aBUTBY. Taxke 106aBUTh AY MOKHO ITPU TTOMOIIN JBOMHOTO KJIMKA MBIIIH 10 HEMY.

[Tocne no6aBnenust HykHbIX AY HeoOxoauMo HaxaTh KHONKY «OK». [Ipu HaxkaTun Ha KHONIKY
«OTMeHa» MPOU3BEACHHBIEC U3MEHEHHS HE COXPAHSIOTCS.

6 JonoanutenbHblie mapamMeTpbl «Curnan-10», «Curnan-20».
[Ipu noGaBneHnU B CIHMCOK BbIOpaHHBIX MpuOopoB «CurHai-10» unn «Curnan-20» oTKphIBaeTCs
OKHO B KOTOPOM HE0OXOAMMO 3aJaTh OOIIMK TOK MOTPeOICHHs BCEX AATYMKOB, MOAKIIOYeHHbIX K LIIC

(Puc. 11).

'« ToxkonoTpefastowme AaTumim lﬂ

Beepgure obumit Tox noTpebnenna
OaTunKoB oT Bcex LIC

00,00 mA

Pucynok 11. Tokonorpeosronue gatanku «Curnan-10/20»
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Taxke BbeBBaTh OKHO KOHOurypamun «Curnan-10/20» MOXHO HaXaB Ha KHOIKY
«KoHnpurypanusy, koropas HaX0IUTCA CIpaBa OT Ha3BaHUA pudopa.

Ilpumeuanue. OO0t TOK NOTpeOeHUs AaTYMKOB orpaHuueH: s «CurHan-20» — 60 MA,
i «Curaain-10» — 30 MA.

7 JlomonnuTeabHble mapamerpbl «C2000-4».

[Ipu noGaBieHnn B CHMCOK BBIOpaHHBIX MapameTpoB mpudopa «C2000-4» OTKpBIBAETCS OKHO
B KOTOPOM HEOOXOAMMO 337aTh OOMIMIl TOK NOTpeOsieHUus BceX AATYMKOB MoakmoueHHbIX K LIC
U KOJIMYECTBO BKIIOUYEHHBIX pere (Puc. 12).

'»  BribepuTe napaMeTpel npubopa @

0buymit Tok noTpebnenna = 00,00 mA

OaTuukos ot WIC

TBO

Pucynok 12. Oxno xondurypanuu «C2000-4»

Taxoke BbI3BaTh OKHO KOoHpuTyparuu «C2000-4» MoxHO HakaB Ha KHONIKY «Kondurypamusi»,
KOTOpasi HaXOAUTCS CIIpaBa OT Ha3BaHUs IpUOopa.

Ilpumeuanue. O6mmii Tox norpedienns naraukos oT I1IC orpanunden 12 MA.

8 Jpyrue npuéopsnl
CymecTByeT BO3MOXKHOCTH J00aBIICHHUsSI TMPUOOPOB OTCYTCTBYIOIIUX B CIHCKE MpHOOPOB
HBII «bomuny». [ns storo Heobxomumo nobaButh «IIpuméop» u3 paznena «lpyrue npuéopbi»
(maxomutcs B KoHIie crucka nmpudopoB HBIT «bommny). Ilocie gero oTkpoeTcss OKHO B KOTOPOM HaJI0
Oyzer 3axath napamerpsl npudopa (Puc. 13).
OKHO KOH(QUTYpaLUU COIEPKUT CIIETYIOIINE TOJIS:
e «HamMeHoBaHue npudopa» — 371eCh HEOOXOAMMO BBECTH Ha3BaHHE IPUOOpA.
e «Tok B aexypHom pexume» (misi 12 m 24 BonbT) — 37eCh HEOOXOIUMO BBECTH TOK
notpeOieHus mpudopa B ICKYPHOM PEKUME NMPHU MUTAHUH OT 12 1 24 BOJIBT COOTBETCTBEHHO.
o «Tok B pe:xxknme TpeBoru» (st 12 u 24 BosbT) — 371€Ch HEOOXOIUMO BBECTH TOK MOTPEOJICHHS
npubopa B peKuMe TPEBOTU NIPU MUTAHUH OT 12 U 24 BOJIBT COOTBETCTBEHHO.

+ Beepute napameTpol npubopa [i_:hj

Haumenosanne npnGopa -  §=017:

12 BonbT 24 BonbeTa
Tok B OeMYPHOM PEMHME = 0,010 0,010

ToK B peuMe TpeBoru = 0,010 0,010

OK | OTmMeHa

L 4

Pucynok 13. Okno xoHpurypanuu «pyrue npudopsi»

Taxke BbI3BaTb OKHO KOHQUIypalMu Jpyrux MHOpuOOPOB MOXKHO HaXaB  KHOIKY
«Konduryparus», KoTopas HaXOIUTCS CIIpaBa OT Ha3BaHUs Mpudopa.

9 KonupoBanue npudoOpoB C JOMOJHUTEIbHBIMYI apaMeTpaMu

Ecmu B cmnmcke mnpuOOpOB HWMEIOTCS TPUOOPBI € JOMOJHUTEIBHBIMH — MapaMeTpamMu
(«C2000-KJ1», «Curnan-10», Curnan-20», «C2000-4» wmu «/lpyrue npuOopb») TO Ui HUX Oyner
JIOCTyIHA (YHKIMS KOMUPOBaHUA. (7151 TOro 4roObl CKOMMPOBATh TaKOW MPUOOp (10OABUTH B CIHCOK
BBIOpaHHBIX MPUOOPOB €Ile OAMH TaKOW KE€ C AHAIOTMYHBIMH JOTOJTHHUTEIHHBIMUA MapaMeTpamH)
HEO0OXOMMO BBIJICTUTH €ro U HaxaTh KHONKY «Konuposate» (Puc. 14).
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Buibpannbie npubopel |

HaumMeHosaHHe | Kaon. |I.u.x=:.»<, Itpee, A |

MNpubop NPMEMHO-KOHTPONEHEIM OXPEHHO-TOKAPHEIA «C2000-4: E] 1 % 0,1 0,130

Knonka «Konuposats» J

PaccyMTaHHLIE NapaMeT phl PaomuTaTl.

Pucynok 14. Knonka «KonupoBartb»
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NPUJIOXEHUE A
Pexomenaaruu o BeIOOpY K03 dULIEHTa EMKOCTH
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Pucynok 15. Pa3psiznbie xapakTepucTuku akkymyastopa DTM 1207 (25°C)
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Pucynok 16. Pa3psinabie xapakTepucTuku akkymyasatopa DTM 1217 (25°C)
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Pucynok 17. Cpok ciy:k0b1 akkymyJisitopoB DM (B 0ydepHom pe:kume)
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