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Hacrosmee pykoBoactBo pacmpoctpansiercss Ha «KammuOparopsr T1JIM-300»
(B nanbHeimeM — [1JIM-300 uiu kanuGpaTopstl).

DKCITyaTallMOHHAs JOKYMEHTAIUsI Ha KaauOpaTopbl COCTOUT U3 HACTOSIIETO
PYKOBOJICTBA IO AKCILTyaTaIlK, COBMEIIEHHOTO C (POPMYIISIPOM.

[To ycTOMYMBOCTH M MPOYHOCTH K BO3JCHCTBHIO YCIOBUN OKPY’KAIOILIEH Cpe-
JbI 1 MEXaHUYECKUX HArPy30K KaInOpaTop cOOTBETCTBYeET ucnonnenusm B3, P1, V1
o 'OCT P 52931.

Bce 3anucu B HACTOALIEM TOKYMEHTE MPOU3BOJAT TOJIBKO YEPHUIAMH, OTYET-
aMBO U akkypatHo. [Ipu BBOAE kanuOpaTopa B 3KCIUTyaTallMI0 HEOOXOAUMO OTMe-
TUTh JaTy BBOJIAa B AKCILTyaTaLHIO.

OKCIUTyaTUpyronias OpraHu3anus HeCET OTBETCTBEHHOCTh 3a BEJCHUE 3aIIUCen
BO BpeMsi IKCIUTyaTallil U XpaHEHUs u3aenus. Pexnamanuu Ha kanubpatop ¢ He3a-
HOJIHEHHBIM (POPMYJISIPOM HE NPUHUMAIOTCS, TapaHTUIHBIA PEMOHT HE MTPOU3BOAMT-
Csl, TapaHTUIHBIE 0053aTEIbCTBA AHHYJIHPYIOTCS.

IlepeyeHb ycJIOBHBIX 0003HAYECHUI U COKPALLCHMI:

HTJI - HOpmaTuBHas U TEXHUYECKas JOKYMEHTALHs;
AIIl - ananoro-mudpoBoii mpeodpa3oBaTeb;

bJ1 - 0a3a JaHHBIX;

HIIP - wusMmepuTeNbHBINA MpeoOdpa3oBaTeib Pacxo/a;
ncC - U3MEpPUTEIIbHAS CUCTEMA;

KC - KOHTpOJIbHAsA CyMMa;

11O - MporpaMMHOE 00€CIIeUCHUE;

IIK - TepcoHaNbHBIN KoMIIbIOTEp THIIa IBM/PC;

(@)% - CpPEACTBO U3MEPECHUI;
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1 TPEBOBAHMS BE3OITACHOCTHU

1.1  KanmuOpaTopbl  COOTBETCTBYIOT TpeOoBaHUSIM  O€30MacHOCTU  TIO
I'OCT P 51350.

1.2 KanuGparopsl 06ecrieunBaroT 3allUTy YeJI0BEKa OT MOPAKEHUS dIIEKTpUYe-
ckuM TokoMm 110 kiaccy [T T'OCT 12.2.007.0.

1.3 K pabote ¢ kaimOpaTopaMu AOKHBI JOIYCKAThCs JIMIA, UMEIoLue oopa-
30BaHME HE HUXKE CPEAHEro TEXHUYECKOTO, MPOIIEIINEe MHCTPYKTAXK MO TEXHUKE
6e3omacHocTu npu padboTe ¢ ycraHoBkamu HampsbkeHuem a0 1000 B, o3nakomien-
HBIE C HACTOSIIIMM PyKOBOJICTBOM IO 3KCILTyaTallUH.

1.4 Jlo OTBETCTBEHHOT'O OpraHa JIOJKHO OBITh JOBEICHO, YTO o0ecreynBaeMas
KanuOpaTopamMu 3alluTa MOXKET ObIThb HEedIPHEKTUBHOM, €CIM HUX IKCIUTyaTHPYIOT
Croco0oM, He yKa3aHHBIM U3TOTOBUTEIIEM.
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2 OINIMCAHUE KAJIMBPATOPA U ITPUHIIUIIOB EI'O PABOTbI

2.1 Ha3HauyeHue u3gejausi

Kamubparopsr [1JIM-300 npenHazHaueHbl IS

® BOCIPOM3BEJCHUS IEPUOJA HUMITYJIbCOB, UMUTHPYIOLIETO Pacxo] B MPOTOYHOU
YacTH BUXPEAKYCTUYECKOTI0 U3MEPUTENBLHOTO IpeodpazoBaTens pacxona (MUIIP),

® U3MEPEHMI 3HAUECHMI MMepruoaa UMITYJIbCOB M CHIIbI TOKa, (hopmupyembix UIIP, u
nepuoa Hapabotku UIIP,

e nonydeHus 3HaueHur napameTpoB MIIP, 3amanHbIX nonap30Barenem npu HacCTpO-
Ke Kanopatopa, o 1udpoBsiM uHTEpdeiicapiM kananam cBsizu HART u RS-485,

e pacyera norpemHocteit TP nnst onpenenenus (oneHku) coorserctsust HT,

e nepeaauu Ha [IK pe3ynbTaToB n3MepeHuit st opopMIIEHUsI POTOKOJIOB UCIIbITA-
HUM U noBepku uepe3 unrepderic USB

IIPU UCIIBITAHUAX U MTOBEpPKE Buxpeakycrnueckux UIP nMutanimoHHBIM METO0M.
2.2 MeTtoauka u3MepeHui

2.2.1 Meroauka u3MepeHHU OCHOBaHAa Ha BOCIHPOU3BEICHHH KaauOpaTopom
NepruoJia UMIYJILCOB, UMUTUPYIOIIKUX pacxoj B npotouyHou yactu UIIP u BbnosnHe-
HUM U3MEPEHMI Tepuojia UMITYJIbCOB U CWbl ToKa Ha Bbixojax UIIP, ¢ mocnemxyro-
I[MM pacyeTOM 3HAYEHHMS Pacxojia U MOTPeIIHOCTH u3MepeHui pacxoaa MUIIP B coot-
BETCTBUM ¢ MeToaukon nosepku WMIIP, uznoxenHoit B pazaene 4 PykoBojacTBa mo
skcruryatanuu CIII'K.407131.026P3.

2.3 TexHuvyeckue XapaKTePUCTHKH

2.3.1 Ilpenensl qonyckaeMoi MOTPEIIHOCTA U3MEPEHUN U pacueTOB IIPUBEIEC-
HBI B Ta0smIe 2.1

Tabnuua 2.1 — Merponoruueckue xapakrepuctuku [1IM-300

HanmeHnoBaHne XapaKTepUCTUKH 3Ha4YeHue
[Ipenensl 1omycKaeMol OTHOCUTENBHOW MTOIPEMIHOCTH, %o:
- BOCIIPOM3BENICHUS EPUOJA UMITYJIbCOB amIuuTygoi (6,5+0,5) B Ha
Harpyske 2,7 kKOwm, B nnana3one ot 2 mc 10 900 ¢ + 0,04
- U3MEpeHull nepuoaa umnyibcoB ammurygou (3 — 40) B u nepuona
HapaboTku UIIP B auanazone ot 2 mc 10 900 ¢
[Ipenensl nomyckaeMoil aOCONIOTHOM MOTPEIIHOCTH H3MEPEHUN CHJIIBI
TOKa, MA:

- B quamazone (0 — 5) MA +0,0025
- B quama3oHne (cBaimie 5 10 20) MA + 0,01
IIpenensbl NOMycKaeMoii OTHOCHTENBHOM IMOTPEIIHOCTH pacyera mo- | 0.5

rpemHocten UIIP, %

2.3.2 Kamubparopsr npuauMaroT oT UIIP 3HaueHUs: U3MEpPEHHBIX U TEXHOJIO-
TMYECKUX IMapaMeTpoB Mo I1udpoBsiM HHTepdercHbIM KaHaitam cBsizu HART wu
RS-485 (mpu nanmuuuu ux B UIIP). IIpoTokosbl oOMEeHa COOTBETCTBYIOT TPEOOBAHU-
sam cnenudukanuu HART penakiuu 8.1 Bepcun HCF-SPEC-54 (HCF-TEST-2) u
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ModBus RTU RS-485 coorBercTBeHHO. Tabmmiel mapameTpoB cocTapisitorces Ha 11K
st kakaoro tuna UTIP u 3arpykarorcst B mamsITh Karmoparopa.

2.3.3 Kanubpatopsl UMEIOT BCTPOCHHBIC YaChl C HE3aBUCHUMBIM MMUTAHUEM OT
BHYTPEHHETO HMCTOYHMKA, BEIYIIME OTCUET TEKYIIEero BPEMEHHM U TEKYIEeW IaThl,
BKJIIOYAs JIeHb Henenu. [lorpenHocTs 4yacoB He HOPMUPOBAHA.

2.3.4 Kamubparopsl MOTYT paboTaTh B peKMMaxX Py9IHOW M aBTOMATHUYECKOH IT0-
Bepku UIIP no 3aganHbiM TabnuaM ToYek NOBEpKU. B aBToMaruueckoM pexume nocie-
JIOBaTEIbHO MOBEPSIOTCS BCE MMErOIIMecs B AaHHOM ucrionHeHnu TP BeixoaHble cur-
HaJIbI B 3 WK 6 TOUKaX KaXJI0ro auarna3oHa usmepenuil. Hactpoiiku kanubparopa u Tabd-
JUIBI TOYEK noBepku cocTaBisitoTes Ha 11K mis kaxnoro tuna UIIP u 3arpyxarorcs B
MaMsITh Kammoparopa.

2.3.5 IIporpamMmMHOe oOecrieueHUE KanuOpPaTopoB COOTBETCTBYET TpeOOBaHU-
am ['OCT P 8.654-2009 m wumeer 3ammty ypoBHA «C» B COOTBETCTBHH C
MU 3286-2010.

KonTposb 1enoctHoCTH MeTponorudecku 3Hadnumon dactu 110 BeimonHsaeTcs
no anroputmy CRC32.

Jloctyn K u3MeHeHHto napameTpoB U KoHpurypauuu [1JIM-300 3amumien aBy-
Msl YPOBHSIMM IapOJICH, SBJSIIOIMUXCS 8-pa3psAAHbIMU IIECTHAAUATEPUYHBIMA YUCTIA-
MU.

Tabsuua 2.2 — neHtudrkanvoHHble JaHHbIE IPOIPAMMHOI0 00ECIEUECHHUSI

HaumenoBa- | Wnentudu- | Homep Bepcuu | Lludpooii uaen-| Aaroputm
HUE IPO- KallMOHHOE | (MaeHTH(UKA- | TUUKATOP MPO- | BBIUUCICHUS

rPaMMHOTIO HAaMMEHOBAa- | IMOHHBIA HO- | TpaMMHOrO o0ec-| HUGPOBOTO
oOecrieueHus HUE IIPO- Mep) NEYEHNUS uaeHTuuKa-

IPaMMHOIO | MPOrPaMMHOIO |  (KOHTpOJbHas TOpa Mpo-

oOecrieueHusi | obecrieueHus CyMMa MCIoJ- rPaMMHOTO
HSIEMOI'0 KOJla) | oOecrmedyeHus

ITAM-300 T10.06.298 06.01 SBCB36F1 CRC32

2.3.6 3ananHble 3HaYeHUs1 KOHCTAHT U xapakrepuctuk UIIP, a Tak xe pe3yinb-
TaThl U3BMEPEHUN COXPAHSIIOTCSA B SHEPTOHE3aBUCUMOM NMaMATH B TEYEHUE BCETO CPOKa
CITy>KOBl.

2.3.7 Toaxntouenune kanuOpaTopoB K 1K st mporpammupoBaHus win mnepe-
naun Ha [1IK u3MepeHHBIX U pacu€THBIX MapaMEeTPOB JUIsl aHAIN3a U COCTABIIEHUS OTYe-
ToB (T10.06.297) ocymectBisiercs no TexHojorudeckomy unrepdeiicy USB. Ilporo-
ko1 oOMeHa cootBeTcTBYeT cTanaapty FT1.2 mo FOCT P MOK 870-5-1-95.

2.3.8 [ary v Bpemsl, 3HAYCHNs BBEICHHBIX KOHCTAHT U XapaKTEPUCTUK, PE3YJIbTAThI
U3MEPEHUI U PaCYETOB MOYKHO IMPOCMATPUBATh HA IPaPUIECKOM KUIKOKPUCTAIUTNYECKOM
JMcIiee yepe3 MeHro. it ynpaBieHus MEeHIO, a Tak ke JJi1 U3MEHEHUs 3HaYeHUH na-
paMeTpoOB Ha JTULEBOM MaHeNH KanuOpaTopa CIIyKUT 25-KIaBUIlHAs KJIaBUATYpa.

2.3.9 OcHOBHOE MUTaHHE KaTMOpaTopoB ocymiecTBisiercst oT yerbipex NiMH ak-
KyMYJISITOPHBIX OaTapeil pazMepoM AA ¢ HOMUHAJIbHBIM HampsbkeHueM 1,25B, emko-
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cthio 2,7 A-u. Tlorpebnsiemsiii Tok (0e3 ydera nutanus WUIIP) ne 6omee 50 MA. [o-
IYCKaeTcsl IMUTaHWE KaTMOPaTOpOB OT BHEITHETO MCTOYHHMKA MOCTOSTHHOTO TOKA HaIps-
xenueM 7,5 - 9B u Tokom 1A. Bo BpeMst paboThI OT BHEITHETO MCTOYHHKA MTUTAHUS TTPO-
UCXOJUT 3apsJ] aKKyMYJISITOpHOU OaTapeu.

2.3.10 KamuOparopsl obecrieurBaroT aBToHOMHOe Tutanue WIIP HanpspkeHuem
(18+0,5) B mocTostHHOrO TOKa IMPH MOJHOM 3apsjie aKKyMYJSITOPOB B T€UeHHE 4 4acoB
0e3 nomzapsaaKu. MakcumalibHasi MOIITHOCTD, noTpedisiemas UITP — 2 Br.

2.3.11 H3ondauusi M3BMEPUTEIbHBIX AIEKTPUUYECKUX LENEH OTHOCUTEIBHO IIe-
Nl MUTaHUS BBIICPKUBAET B TEUCHUE | MUHYTHI IEMCTBUE MCIBITATEIBHOTO HAIpS-
KEHUS MPAKTUYECKH CHUHYycouAanbHOU (popmbl ammuutyaoit 500 B, wactoroit ot 45
10 65 'l mpu HOpMaIbHBIX KIIMMATUYECKUX YCIOBUSX.

2.3.12 MuHHMaQJIBHO IOIYCTHMOE JJIEKTPHUYECKOE CONPOTHUBIIEHUE H30JIALIUU
3JIEKTPUYECKUX LETIEN MUTaHUSI OTHOCUTEIBHO Kopiryca He meHee 20 MOwm npu HOp-
MAaJIbHBIX KJIMMAaTHYECKUX YCIOBHSIX.

2.3.13 KamuOpaTopsl yCTOWYUBHI U MPOYHBI K BO3JCUCTBUI0 MEXaHUYECKHUX
HArpy30K, aTMOC(hepHOTO JaBIeHUs, TEMIIEPATyPhl U BIAKHOCTH OKPYKAIOIIETO BO3-
nyxa cornacHo rpynnam ucnojuenust V1 P1 B3 o I'OCT P 52931.

2.3.14 3amumineHHOCTh KAIMOPAaTOPOB OT IMPOHUKHOBEHHUS BOJBI U BHENTHUX
TBEPABIX MPEAMETOB COOTBETCTBYET cTeneHu 3amuThl [P5S0 mo TOCT 14254.

2.3.15 KanuOpaTopbl MpOUYHbl K BO3JACHCTBUIO KIUMATHUUYECKUX (PAKTOPOB U
MEXaHUYECKUX Harpy30K B TPAHCIOPTHOW Tape MpU TPaHCHOPTUPOBAHUU ABTOMO-
OWJIBHBIM U KEJE3HOJOPOKHBIM TPAHCIIOPTOM, a TAK)K€ aBHATPAHCIIOPTOM B repme-
TU3UPOBAHHBIX U OTAILNIMBAEMBIX OTCEKax, B coorBeTcTBUU ¢ ['OCT P 52931.

2.3.16 T'abaputnbie pa3mepsl He Oosee 120x220x70 M.
2.3.17 Macca He 60nee 1,0 kr.

2.3.18 Cpennsas napabotka Ha otka3 He meHee 35000 u. KputepueM oTkaza
SBJISIETCSl HeCOOTBeTCTBUE TpeboBaHusiM TY 4213-037-44147075-12.

2.3.19 Cpennuii cpok ciy:x0bl HEe MeHee 12 ner. KpurepueMm npeaenbHOro co-
CTOSIHUSA SIBJSIETCA MPEBBILICHKE 3aTpaT Ha peMOHT 50% CTOMMOCTH HOBOTO.

2.3.20 Cpennee BpeMsi BOCCTAaHOBIEHHS pPaOOTOCIIOCOOHOTO COCTOSHUA HE 00-
nee 4 4.
2.4 YcrpoiicTtBo U padora Kajaudparopa

2.3.1 Cucmema napamempoeé

2.3.1.1 Bpruuciaurens kaimOpaTropa BBIIIOJIHEH Ha 0a3e MHUKpOIpoleccopa
ARM Cortex M3. Takxe B coctaB mpubopa BXOIAT cXeMbl (pOpMUPOBAHUS HaIpsi-
KEHUUN MUTAHUSA, HEOOXOIUMBIX 751 (PYHKIIMOHHUPOBAHUS CHUCTEMbI, CXEMbI U3MeEpe-
HUA NOBepsAEeMbIX BeauuuH, [13Y s xpaHeHHs mapaMeTpoB HAaCTPOUKU U Pe3yibTa-
TOB MOBEPKHU, UHTEP(Deiic 0OMEHa ¢ YCTPOCTBAaMHU BEPXHETO YPOBHSI, CXeMa MHIHKA-
IIUU ¥ YTIPABIICHUS.

2.3.1.2 Bce nannple, HEOOXOAMMBIC ISl HACTPOUKH KaauOpaTtopa v MOTydeHHUS
pE3ynbTaTOB €ro paboThl B MPOIECCE IKCIUTyaTallMH, TOCTYIHBI Yepe3 uHTepdeic
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USB nocpencTtsoM cHCTeMBbI NapamMeTpoB, xpansmeiicsa B b/l na [1IK. Bce nmapamer-
pBI CrpynnupoBaHbl B 3aga4. CBOIHBIN NEPEUYCHb 3a1a4 U MAPAMETPOB IIPUBENICH B
tabiuue b.1 npuioxenus b.

2.3.1.3 Ilog mapameTpoM MOIpa3yMEBAETCA €IMHULA JAHHBIX, JOCTYIIHAS H3-
BHE JIJIs MpreMa U niepeaadn. Kaxaplii mapameTp kanuOpaTopa ONMUCHIBACTCS TBYMSI
“MeHaMHu (TIOJTHBIM M KPAaTKUM), CBOUM HOMEPOM B BHUJIC YETHIPEX3HAYHOTO IIECTHA-
JIATEPUYHOTO YKCIa, Ha3HAYCHHEM, CITOCOOOM JTOCTYIIA, pa3MEIICHHEM B TIaMSTH H
BHYTPEHHHUM mpeacTaBieHueM. OOparenre K mapamerpy depe3 nudpoBoii nHTepderic
USB BbINONHSETCS 110 €r0 HOMEPY.

2.3.1.4 Jloctyn k mapaMeTrpaMm IPOU3BOAMUTCA C NOMOIIBIO IPOTPAMMHOTO
ob6ecneuenus [IK (manpumep, nporpammoit «Tenenopt» T10.06.208, nocrasisiemoit
B KoMIUIiekTe ¢ Kanubparopom, nin 1pyrum crienranu3upoBadHbiv 110).

2.3.1.5 Ilo Ha3HaYEHHUIO BCE MMApaMETPhI ACISITCS Ha CIEAYIONIUE TPYIIIIbL:

e3aBojickue KoHCTaHTHI («3K» mo Tabmuiiam mepeyHs mapaMeTpoB), XapakTe-
PU3YIOIIE KOHCTPYKTHUBHBIE OCOOCHHOCTH M DJIEKTPUYECKUE XapaKTEPUCTUKU arla-
patypsl kanuOpatopa. 3HadeHus 3K 3aHocsATCS Ha NPEANPUSITHU-U3TOTOBUTEIE U B
IpoLEecce IKCILTyaTallii HE MEHSIFOTCSL.

e[Tapamerpsl HacTpoiiku («HII» mo Tabnuuam nepedns napameTpoB), odecre-
YUBAIOIIME TPOrPaAMMHUPOBAHKE KaMOpaTopa MoJi KOHKpETHbIe TpeOOBaHUs (HaIpH-
Mep, haMUIIUK TIOBEPUTEINICH ).

ePacyeTHbpie mapametpsl («P» mo TabnuiamMm mnepedyHsi mapaMeTpoB), SIBISO-
HMecs: pe3yJbTaToM padoThl KalnOparopa. ITo, HallpuMep, TeKylllee BpeMs U jJaTa,
VU3MEPEHHBIN TOK.

o CryxxeOnble mapameTpsl («C» mo Tabiuiiam mnepeyHs napameTpoB), UCIOJIb-
3yIOLIMecs B mpoiecce padoThl KaaudpaTopa.

2.3.1.6 C ToukH 3peHMs IOCTyIla K apaMeTpaM BBLACISIETCS HECKOJIBKO ypOB-
HEl, IPUBEJACHHBIX J1aJie€ B OPAJIKE MOBBIIEHUS! IPUOPUTETA:

e[lonv3z06amens, HU3NN TPUOPUTET. MOKET YUTATh MTAPAMETPHI, KO JOCTY-
11a KOTOPBIX 10 YTEHHIO paBeH «1». BO3MOXHOCTH 3anycu napameTpoB HeET.

e Hanaoduuk, BEINOTHSAIOMIMN HACTPOUKY KaauOpaTopa AJisi KOHKPETHBIX 3a/1a4.
MokeT 4nTaTh ¥ 3alUCHIBATh MAPAMETPBI, KOABI TOCTYINAa K KOTOPBIM «1» Mian «2».

e Hacmpoiinjuk, BBINOIHSIOIMNA HadaJdbHYI0 HACTpPOWKY KanuOparopa Ha
IPEANPUATUNA-U3rOTOBUATENE. MOXKET YATATh U 3alMChIBATh apaMeTpbl, KOJbI J0C-
Tylla K KOTOPbIM HaxoJATCs B Ipeenax oT «1» 10 «3» BKIFOUUTENBHO.

e Pazpadbomuuk, MaKCUMaJIbHBIM NPUOPUTET. MOKET YATATH U 3AIIACHIBATH TE
*e mapametrpsl, uto u Hacmpoiiwuk. Kpome TOro, MOKET BBINOJHATh NPOYUE JICH-
CTBUSI, IOCTYITHBIE TOJIBKO Pa3pabomuuky, He ONIMCaHHbIE B JaHHOM PykoBoACTBE.

JlonoaHuTeNbHO 00 YPOBHSX JOCTYyIa cM. 2.3.4.

2.3.1.7 Kamubpartop B B/l Ha mucke IIK npencraBieH mMoaysieM ¢ HOMEPOM
1200 (B mecTHaauaTepuyHoit hopme).
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2.3.2 Paboma kanuopamopa ¢ pexcume «llosepkay»

2.3.2.1 B pexume «IloBepka» xanmubOpaTop MPOU3BOJIUT OMPEIEICHUE OTKJIIO-
HEHUS XapaKTEPHOro pa3Mepa Tesa 00TeKaHUs OT HOMHUHAJIBHOTO 3HAYEHU S, TOBEPKY
BbIOPAaHHBIX BBIXOJHBIX CUTHAJIOB NMPeoOpa3oBarTesis pacxoa Mo MIECTH WIH 10 TPEM
TOYKaM, KOTOpbIE MPEACTABICHbI B TabauLe 2.2 B 3aBUCMMOCTH OT 3aJJaHHOTO J1a-
MeTpa YyCJIOBHOTO Ipoxoja npeodpazoBaresisi. Beibop mosepsieMoro Habopa BBIXO/I-
HBIX CUTHAJIOB U3 cnucKa U Apyrux napamerpos UIIP ocyiecTiseTcs mocpeacTsom
MEHIO JTUCIUIES.

2.3.2.2 TlorpemHocTs U3roTOBJIEHUS XapaKTEpPHOIO pa3Mepa Teja OOTeKaHMs
paccuuThIBaeTcs no Gpopmyre:

d=(d-d,,)/d,-100%,
d=(d; + d, + d;)/3,

rae d;, d,, d; - Tpu 3amepa Tena 00TeKaHusl B COOTBETCTBUU C METOJUKOM TO-
Bepku UIIP. DTy naHHble BBOASTCS B KaauOpaTOp BPYUYHYIO IMOCJE CIEHHAIBHOTO
«TIpUTJAIEHUs Ha UHAUKATOPE KanubpaTopa,

rjae d, - HoMUHaNBHBINA pa3Mep, NpUBEACHHBINA B Tabnuax 2.3, 2.4.

Tabomuna 2.3

JlnameTp yCIOBHOTO dn, MM
nmpoxoja mpeobdpaszo-
Bateins Dy, Mmm METPAH 300-IIP METPAH-320
25 5,4 5,4
32 7,0 7,0
S0A 10,5 10,5
50B 9,0 9,0
80 17,0 17,0
100 21,0 21,0
150 27,5 27,5
200 34,5 34,5
250 50,0 .
300 50,0 -
Ta6nmna 2.4

Juametp ycimoBHOTO ITpoxoja npeodpaszosatens Dy, dn, vv METPAH-305

MM

50 (Metpan-305I1P-50/50) 10,5
100 (Metpan-305IT1P-100/50) 11,5
100 (Metpan-30511P-100/120) 17,0

100 (Metpan-305ITP-100/200) 21,0
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Kanubparop mnpoBepsieT pacCUUTaHHYHIO MOrPEIIHOCTH (O) Ha COOTBETCTBHE
tpedoBanusim HT/I. liia Merpan-30011P, Metpan-305I1P, Merpan-320 u3 MeToauku
HOBEPKHU:

0<0,3%

[TomyyeHHBIE JAHHBIE COXPAHSIIOTCS B DHEPrOHE3aBHUCUMOW MaMsTH ISl BO3-
MO>KHOCTH JaJIbHEHIIel 00pabOTKH U (POPMHUPOBAHUS TPOTOKOJIA TTOBEPKHU.

2.3.2.3 Ilpu noBepKe HMMITYJIbCHOIO BbIXOJAa KanuOparop QOpMUPYET UM-
MYJIBCHI C TIEPUOIOM, KOTOPBIN pacCUUTHIBACTCS 1O hopMyIie:

TBLIxi:k/Qis (2 1)
rae Q; —3aaBaeMblii pacxo, M/,

k — xoaddurment, M>/al’1, B3STHI U3 METOIMKH noBepku (cM.tadmn. 2.5,
Tad. 2.6).

[To ucreuenun Bpemenu, Heooxoanumoro st Beixona UIIP Ha yctanHOBUBIIIHIA-
Csl peXHM, KanuOpaTop M3MepsieT 3HaueHHUe MepHoja MMITYJIbCOB MpeoOpa3zoBaTelis
pacxoja U MPOU3BOAUT YCPEAHEHUE 10 3aJaHHOMY 4MCIly nepuonoB. Eciau 3anannoe
KOJIMYECTBO ycpeaHeHnd npespimaer 10 minm paBHo 0, 11 pacdeTa IPUHUMAETCS
YHUCJIO YCPEAHEHNH, paBHOE 8.

N3 nosy4eHHOTO 3HA4YE€HUS] NEPUOa UMIYJIbCOB KaauOpaTop BBIYUCIISIET Te-
KyIee 3Ha4eHue pacxoza, uamepsiemoro UIP, o crexyromieit popmye:

Qi=3600-C/Tyy, 2.2)

rae C — neHa uMIyJbca, M /UMIT BbIOMpaeMas u3 psaa 1; 0,1; 0,01; 0,001;
0,0001 cornacHo macnopta npeodpa3zoBaTesl.

Tsxi — TEKylllee U3MEPEHHOE 3HAYEHUE MEePUOJia UMIYJIbCOB, MOCTYMNAIOIIUX C
HIIP, c.

[Io n3MepeHHOMY 3HAYEHUIO NIEPUOIA UMITYJIBCOB ONPEAEIISIETCS TOIPEMIHOCTD
npeobpazoBanus usmepsemoro MIIP pacxoga no uMmyabCHOMY BbIXOJy MO (popmy-
ne:

Bi:(TBxi'Ti)/Ti' 1 00% (2 . 3)

rae T; — Tekylliee 3HaUeHUE 3a1aBaeMOro nepuojia ummnyJibeo (Tabdm.2.7, 2.8).
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Tabmuma 2.5
JluamMeTp yCIOBHOTO K
npoxoja npeodpaso-
Barens Dy, MM METPAH 300-ITP METPAH-320
25 0,02398 0,02398
32 0,04859 0,04859
50 0,20110 0,20110
80 0,84080 0,84080
100 1,59690 1,59690
150 5,33330 5,33330
200 12,4246 12,4246
250 49,9130 -
300 79,0961 -
Tabmuma 2.6
Huametp ycnoBHOTO Ipoxojia peobpazosarens Dy, mm K, METPAH 305-ITP
50 (Metpan-305ITP-50/50) 0,2011
100 (Metpan-305ITP-100/50) 0,2011
100 (Metpan-305I1P-100/120) 0,8408
100 (Metpaun-305ITP-100/200) 1,5969
Tabmuma 2.7 Jlanusie niusa Merpan-30511P.
JrameTp yclI0BHOroO Pacxox Q, m*/u 3HaueHue nepuoja 3HadeHue nepuoja
poxoja npeodpa3ona- BBIXOJHBIX UMITYJIb- BXOJIHBIX UMITYJIbCOB
tena Dy, Mmm coB TBEIX, MC TBX,
0,4045 4972 8900,5
1,011 198.9 3560,5
50 (Merpan-305I1P- 12,14 16,57 296,6
50/50) 25,28 7,956 142,4
100 (Mfggj‘sl;;omp‘ 36,39 5,525 98,905
50,55 3,978 71,21
1 840,8 3600
2 420,4 1800
100 (Metpan-305I1P- 35 24,02 102,85
100/120) 68 12,36 52,94
95 8,850 37,895
120 7,006 30
1,5 1064 2400
3,2 499.,0 1125
100 (Metpan-305I1P- 50 31,93 72
100/200) 100 15,96 36
150 10,64 24
200 7,984 18

[Tpumeuanue: 3HaYeHHsI IEPUOJIAa UMITYJIHCOB TBX MpPUBEIEHBI I IPUOOPOB C IIEHON UMITYJIbCa

3 . .
C=1 v’ /umn. s mpuOOpPOB ¢ MHOM IIEHOW UMITYJIbca TaOIMYHbBIC 3HaUYCHUS TBX CIeayeT YMHO-
KaTh Ha KOA((OUILIMEHT, paBHBIM OTHOUICHHUIO ()aKTUUECKOM 1IEHBI UMITYJIbCA K LIEHE UMITYJIbCa,

" 3
paBHOM 1 M’/umIl.
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JnameTp yciI0BHOTO Pacxox Q, M*/a 3HayeHue nepuoia 3HayeHue nepuoia
nmpoxoja npeobpaszo- BBIXO/IHBIX UMITYJIb- BXOJIHBIX UMITYJIbCOB
Baress Dy, MM coB TBEBIX, MC TBX, C
0,18 133,22 20000
0,3 79,933 12000
25 2,3 10,426 1565
4.5 5,329 800
6,6 3,633 545.4
9 2,664 400
0,25 194,36 14400
0,5 97,18 7200
32 5 9,718 720
10 4,859 360
15 3,239 240
20 2,4295 180
0,4019 497,2 8958
1,005 198.9 3581,5
50B 12,06 16,57 298,6
25,11 7,956 143,35
36,16 5,525 99,55
50,23 3,978 71,675
0,4045 497,15698 8900
1,011 198,912 3561
S0A 12,14 16,565 296,5
25,28 7,9549 142.4
36,39 5,52624 98,93
50,55 3,978 71,22
1 840,8 3600
2 420,4 1800
80 35 24,0229 102,86
68 12,3647 52,94
95 8,8505 37,89
120 7,006 30
1,5 1064,6 24000
3,2 499,03 1125
100 50 31,938 72
100 15,969 36
150 10,646 24
200 7,9845 18
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IIponomkenue Tabnuipl 2.8

JrameTp ycioBHOTO Pacxox Q, M*/a 3HayeHue nepuoaa 3HayeHue nepuoia
nmpoxoja npeobpaszo- BBIXOJIHBIX UMITYJIb- | BXOIHBIX UMITYyJIbCOB
Baress Dy, MM coB TBEBIX, MC TBX, C
5 1066,66 720
6,5 820,5077 553,8
150 100 53,333 36
200 26,6665 18
300 17,7776 12
400 13,33325 9
6 2070,77 600
12 1035,38 300
200 185 67,16 19,46
350 35,49886 10,28
500 24,8492 7,2
700 17,74943 5,143
12 4159,42 300
33 1512,51 109,1
250%* 300 166,377 12
600 83,1883 6
1000 49,913 3,6
14000 35,652 2,571
18 4394,228 200
48 1647,8354 75
300% 500 158,1922 7,2
1000 79,0961 3,6
1500 52,7307 2,4
2000 39,54855 1,8

[Tpumevanue: 3HaUEHUS MTEPHOIA UMITYIIHCOB TBX MPUBEACHBI Il IPUOOPOB C IIEHOW UMITYJIbCa
C=1 v’ /umm. s npuOOPOB C MHOM LIEHOW UMITYJIbca TaOIMYHbIC 3HAUYEHHs TBX ClIeIyeT YMHO-
KaTh Ha KOA(PPULMEHT, paBHbII OTHOIIEHUIO (PaKTHUECKON LIEHbI UMITYJIbCA K LIEHE UMITYJIbCA,
paBHOiT | M’/uMII.

* - tonbko m1a Metpan-300ITP

KanuGpartop mpoBepsieT pacCUUTaHHYIO MOTPEHIHOCTH (0;) HA COOTBETCTBHE
tpedoBanusm HT/. Jlna Merpan-30011P, Metpan-30511P, MeTtpan-320 u3 MeTOAMKH
MOBEPKHU:

3 <0,3%

[TonyyeHHble JaHHBIE COXPAHSIIOTCS B YHEPrOHE3aBHUCHUMOM MaMSTH ISl BO3-
MOKHOCTH JaJibHeIIe 00paboTku U (OpMHUPOBAHUS ITPOTOKOJIA TTOBEPKHU.

NPUMEYAHMUE: JTanasie B Tabnumax 2.7 u 2.8 npeacrasieHsl ais UIP tuna
Metpan-30011P, Metpan-30511P, Metpan-320.

2.3.2.4 Tlpu nmoBepke TOKOBOTO BbIXOja IpeoOpaszoBaTeneit pacxona 4-20 mA
win 0-5SmA kanuOpatop u3MepsieT BEIMYMHY TOKa, (OPMUPYEMOTro NAaTYUKOM, U
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IPOU3BOJIUT ycpenHeHue no 4 usmepeHusm. [Io mosyyeHHOMY 3HAYEHHIO TOKa Ka-
AMOpaTOp BBIYMCIISIET TEKYILEE 3HAYEHUE pacxoaa 1o GopmyJie:

Q(I)i:Qmin+(Ii'Imin)/ (ImaX'Imin)'(QmaX'Qmin)a (24)
rae I; — Texyiee 3HaueHue ToKa, MA,
Lnin, Imax — HUYKHEE M BEpXHEE MPEAECIbHBIC 3HAYCHUS TOKA,
Qmin, Qmax — MUHUMAJIBHBIM U MaKCUMaJIbHBIN pacxoibl coryacHo Tab. 2.7,2.8

Jlanee KamOpaTop pacCUYMTHIBACT MOTPEIIHOCTh MPEOOPa30BAHUS UMHUTHPYE-
MOTO pacxoja 1o ¢hopmyie:
’Y(I)i:(Q(I)i'Qi)/(QmaX'Qmin)' 100%, (25)
riae Q; — Texylee 3HaYCHHE 3a]1aBaeMOT0 pacxo/ia.

KanubpaTop mpoBepsieT pacCUUTaHHYIO MOTPEIIHOCTh HA COOTBETCTBUE TPeOo-
Banuss HTJ. {na Merpan-30011P, Merpan-305IIP, Metpan-320 u3 METOIMKHU ITO-
BEPKH:

YD <0,2%.

2.3.2.5 Kanubpatop pacCUUTHIBAET OTHOCUTENIbHYIO MTOTPEUTHOCTh U3MEPEHUI
MraoBeHHoro pacxoza no JKKU npeobpazoBatens mo Gopmyre:

0;:=(Qi-Q1)/Q;-100%,

rae Qi, — pe3yJsbrar, cuntbiBaeMblil ¢ JKK-nuHaukaropa (BBoauTcs B KanuOpa-
TOP BPYUYHYIO I1OCJE CHELHAIBHOIO «IIPUIJIALICHU Ha HHIUKATOPE KaltuopaTopa),

rae Q; - AMUTUPYEMBIM pacXOA.

KanubpaTtop mpoBepsieT pacCUUTaHHYIO MOTPEIIHOCTh HA COOTBETCTBUE TPeOo-
BanusaM HT/I. Insa Merpan-300I1P, Merpan-305I1P, Metpan-320 u3 meToauku I1o-
BEPKHU:

9 <0,3% .

2.3.2.6 KanuOpatop pacCUYUTHIBAET OTHOCUTENIbHYIO MTOTPEUTHOCTh U3MEPEHMI
HakoruieHHoro oobsema no XKKU npeobpaszoBatesns no ¢popmye:

8(V) =(Vo-V,-C-N)/(C-N)-100%, (2.6)

rane V| — HadaJgbHOE 3HAUeHHE HAKOIUIEHHOTo o0Bbema, cHsatoe ¢ JKK-
WHJUKaTOpa (BBOAMUTCS B KaauOpaTOp BPYUYHYIO MOCJE CIEHHAIBHOTO «IpUTralie-
HUSD» HA HHIUKATOpE Kammoparopa),

V, - KOHEeUHOE 3HaYeHUE HAKOIUIEHHOro oObema, cHAroe ¢ JKK-mHaukaropa
(BBOIUTCS B KamuOpaTOp BPYUYHYIO MOCJE CIEHUATBHOTO IPUTIIALICHHS HA WHIH-
KaTtope KanubpaTopa),

C — nena umnyJsbca, IpUBEACHHAS B IACIIOPTE HA MPeoOpa3oBaTellb,

N — 9ucI0 UMNYJILCOB, U3MEPEHHOE KATUOPaTOPOM.
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KanubpaTop mpoBepsieT pacCUUTaHHYIO MOTPEIIHOCTh HA COOTBETCTBUE TPeOo-
BanusaM HT/I. Insa Merpan-300I1P, Merpan-305I1P, Metpan-320 u3 meToauku I1o-
BEPKHU:

3(V) <0,3% .

2.3.2.7 KanuOpatop pacCYUTHIBAET OTHOCUTEIIbHYIO MTOTPEUIHOCTh U3MEPEHHI
BpeMenu HapaboTku 1o KK npeoOpazoBatesns no Gpopmyre:

8(t) =((t3-t,)-3600-t,)/t,"100%, 2.7)

rjae t; — HaJyaJbHOE 3HaYeHUe BpeMeHU HapaOoTku, cHiaToe ¢ XKK-unnukaropa,
4. DTO 3HAYEHUE BBOJMTCS B KaIHOPATOp BPYUHYIO IOCIE CIELHAIBHOIO «IIPHUIJia-
IICHUs» Ha MHIUKaTOpe KanuOparopa. [lpu 3ToM BBOaMMAas BeMUYMHA TOJKHA OBITH
Ha OJHY necaTyio Oonbire, ueM mokaseiBaeT JKK-unnukatop UIIP. Jlanee neobxomu-
MO Joxnaatbcsa cMeHbl 3HaueHuss Ha JKK-unnukatope (t.e. 3HaueHue Ha JKK-
UHAMKATOPE U BBOJMMOE 3HaYEHUE JOJDKHBI COBIIACTH) U HAXATh «ENtery.

t; — KOHEUHOE 3HAaYeHHE BpeMeHU HapaboTku, cHsaToe ¢ JKK-unnukaropa (BBO-
JIUTCS B KaTHOpaTop BPYUYHYIO MOCIHE CIIEHUATBHOTO «IPUTTIAIICHHSD HA UHAUKATOPE
KanmOpaTropa aHAJIOTM4HO tl), 4.

t, — Ieproj HapabOTKH, U3MEPEHHBIN KAIUOPaTOPOM, C.

KanubpaTtop mpoBepsieT pacCUUTaHHYIO MOTPEIIHOCTh HA COOTBETCTBUE TPeOo-
BanusaM HT/I. [Ins Merpan-300I1P, Merpan-305I1P, Metpan-320 u3 meToauku Io-
BEPKHU:

3(t)<0,1% .

2.3.2.8 KanuOpatop pacCUUTHIBAET OTHOCUTEIIbHYIO MTOTPEUIHOCTh U3MEPEHHI
MIHOBEHHOTo pacxoza no uupposomy unrepdeiicy (HART-nporokon mnu ModBus-
POTOKOIT) TpeoOpazoBaTes o hopmylie:

6;=(Qin-Qi)/Qi100%,
rae Q;, — pe3yabTaT, CYUTHIBAEMBIA KaTMOpaTopoM 1o 1udpoBomy uHTEphEH-
cy,
rae Q; - AMUTUPYEMBIM pacXoa.

KanubpaTtop mpoBepsieT pacCUUTaHHYIO MOTPEIIHOCTh HA COOTBETCTBUE TPeOo-
BanusaM HT/I. Insa Merpan-300I1P, Merpan-305I1P, Metpan-320 u3 meToauku I1o-
BEPKHU:

9 <0,3% .
2.3.2.9 Kanubpatop paccYUTHIBAET OTHOCUTENIbHYIO MTOTPEUTHOCTh U3MEPEHMI
HAKOIUJICHHOTO 00Bhema 1o nudpoBomy uHTEpdEiicy mpeodpazoBatens mo Gopmyre:
(V) =(V2-V;1-C-N)/(C-N)-100%, (2.6)

rae Vy — HadaJlbHOE 3HAYCHHE HAKOTUICHHOTO 00beMa, CUMTAaHHOE KanOpaTo-
poM 1o nudpoBomy UHTEpGEHCY,
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V» - KOHEYHOE 3Hau€HHE HAKOIUICHHOTO 00beMa, CYUUTAaHHOE KaIuOpaTopom
no mudgpoBoMy uHTEpPEiiCy,

C — niena uMmysbca, IPUBEJACHAAS B TTACTIOPTE Ha MPeoOpa3oBaTeib,
N — 4ucI0 UMNYJICOB, U3MEPEHHOE KATUOPaTOpOM.

KanubpaTtop mpoBepsieT pacCUUTaHHYIO MOTPEIIHOCTh HAa COOTBETCTBUE TPeOo-
BanusaM HT/I. [{nsa Merpan-300IIP, Merpan-305I1P, Metpan-320 u3 meToauku 1o-
BEPKH:

o(V) <0,3% .
2.3.2.10 KanmuOpaTop pacCUMTHIBAET OTHOCHUTEJBbHYIO NOTPEIIHOCTh H3Mepe-

HUIl BpeMeHU HapaOoTku mo 1udppoBoMy uHTEpdeiicy mpeodpaszoBarens mo Ghopmy-
ne:

8(t) =((t3-t,)-3600-t,)/t,"100%, 2.7)

rae t; — HayanbHOE 3HAYCHHE BPEMEHHM HapaOOTKH, CYUTAHHOE KAIHOPaTopom
no udpoBoMy uHTEp(dEicy U COXpaHEHHOE KaTuOpaTopoM B MOMEHT €ro OOHOBIIE-
HUS, 4.

rae t; — KOHEYHOe 3HaueHHEe BPEMEHH HapaOOTKH, CUMTAHHOE KaIuOpaTopom
no udpoBoMy uHTEp(dENicy U COXpaHEHHOE KaTuOpaToOpoM B MOMEHT €ro OOHOBIIE-
HUS, 4.

t, — Ieproj HapabOTKH, U3MEPEHHBIN KAIHOPaTOPOM, C.
(t3-t;) — Bpems, kpatHoe 0,1 4, HO He meHee 0,2 u.

KanubpaTtop mpoBepsieT pacCUUTaHHYIO MOTPEIIHOCTh HA COOTBETCTBUE TPeOo-
BanusaM HT/I. {nsa Merpan-300I1P, Merpan-305I1P, Metpan-320 u3 meToauku I1o-
BEPKH:

0(t) <0,1% .

2.3.2.11 Bce nannbie coxpasstoTcs B maMaTu. [lo okoHUaHUY MTOBEPKHU Kaauo-
patop Beiaaet pesysbrat: COOTBETCTBYET unu HE COOTBETCTBVYET.

2.3.3 IlpepBaTh NOBEPKY MOKHO ITyTEM Ha)XKaTHsI KHOMKHA «ES C».

2.3.3 Ocobennocmu unmepdgheiicosé nociedo08amenbHoz20 0Omena

2.3.3.1 MndopmannoHHBIM KaHaAJIOM KajuOpaTopa sBisieTcs narepdeiic USB.
ITporokon oomeHna coorBercTByeT cranaapTy FT1.2 6e3 CRC I'OCT P MK 870-5-1-95
¢ ocoOeHHOCTsIMH, n30keHHbIMH B T10.06.59 PJ] u nononHennu 1 x Hemy.

2.3.3.2 ITapametp 0005 umMeeT CMBICI CETEBOI0 HOMEpa Kajauoparopa U Bceraa
paBeH 1.

2.3.3.3 lna npuema u nepenaun napamerpoB uepes 1K B komruiekTe ¢ kaimo-
paTopoM Ha JUCKe TocTaBisieTcss TexHosoruueckas mnporpamma «Temenopt»
T10.06.208.
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2.3.4 3awguma ungopmanuu om HeCaHKYUOHUPOBAHHO20 0OCmYyna

2.3.4.1 loctynm K mapaMmeTrpaMm KajuOparopa periaMeHTHUPYETCs 3aJaHHBIM
ypOBHEM JIOCTyma 1o urenuto u 3anucu: «lloms3oBarensy, «Hanaguuk», «HacTtpoii-
HMIMK» ¥ TEKYIIMM YPOBHEM JOCTYIIa M0 KaHaly. 3aJaHHbII YpOBEHb JOCTYyIA K TMa-
pameTpaM yCTaHOBJIEH BO BHYTpPEHHEH Mporpamme KajauOpaTtopa U HE MOXKET ObITh
u3MeHeH (cM. Tabnuity b.1).

2.3.4.2 Tlporpammbl oOMeHa, pabotaromue Ha IIK, cooOmaroT kanmmubparopy
YpOBEHBb TEKYINEro M0CTyna Mo KaHanmy. Ecim 3TOT ypoBEeHb HMXKE MPHUCBOSHHOTO
KOHKPETHOMY IapaMeTpy YPOBHsI, ONepallvs ero mprueMa WM Mepeaadu B Kaauopa-
top 6mokupyetcs. Ha IIK oObsiBIIeHHEe YPOBHSI TEKYIIETO JOCTYTa BBITIOTHSIETCS Ye-
pe3 CUCTeMy MPOrPaMMHBIX MapoJjiei; criocoObl UX MPUMEHEHUS HU3JI0KEHBI B JOKY-
MEHTAIIMH HA COOTBETCTBYIOILYIO MPOTPaMMY.

2.3.4.3 Jlna 3amMThl HACTPOCUYHBIX MapaMeTpoB KanuOpaTopa OT HECAHKIMO-
HUPOBAHHOW 3allUCHU TPEIyCMOTPEHAa BO3MOXHOCTb BHYTPEHHEH 3alllUTHI C MOMO-
b0 BCTPOEHHOM CUCTEMBbI NapoJieH, OJIOKUPYIOIEH OT MPOU3BOIBHOTO MOBBIIICHUS
TEKyIIero ypoBHs jnoctyna. CylecTByeT JABa YPOBHS BHYTPEHHEIO MapoJiisi — 3allu-
IIAIONIMNA 3aBOJICKME HACTPOMKM Mapojib HacTpouiiumka (mapametp F026), Gioxu-
PYIOIIMI BBIXOJ HA YPOBEHb 3, U mMapoib Hamaauuka (mapamerp F025), 6mokupyro-
M BBIXOA HAa ypoBeHb 2. O0a mapoJs SBISIOTCS BOCBMUPA3PSAHBIMU IIECTHAIIIA-
TEPUYHBIMU YHUCJIAMH, PA3MEIIEHHBIMU B COXPAHSAEMOW MPH OTKIIOUEHUH MUTAHUS
00JIaCTH MaMsTH C TIOBBIIIEHHOM CTENEHbIO 3alUThl. TakuM 00pa3om, olliee 3Haye-
HUE pa3IMYHBIX KOMOMHALMI 1O KaKAOMy MApoNi0 COCTaBIAeT 2°°, T.e.
4294 967 296.

Ecnu 3HaueHue maposiss OTIMYaeTcs OT JABYX 3ape3epBUPOBAHHBIX KOOB
00000000 wim FFFFFFFF, TO ycTaHOBUTH COOTBETCTBYIOIIMH YpOBEHb JOCTYyIa
MO>KHO, JIUIIb TPEIBAPUTEIBHO MepeaB Mo KaHally CBSI3M TpeOyeMbIil mapoJib ¢ Mo-
MOIIIbIO TIPOLEAYPHI aBTOPU3AIMHU JAOCTyNa. JTa MpoLeaypa BKIOYEHA B IPOTOKOI
oOMeHa 1Mo KaHally, Cloco0 BBEIEHHUS MapoJisi M3J0KEH B JIOKYMEHTAllUd Ha Mpo-
rpammHoe oOecrieuenue I1K, HO camMo 3HayeHWe Maposist JOJKHO OBITh M3BECTHO
JIMIIb JIUIY, OCYIIECTBISIOMIEMY 3aIIUTy MHPOPMALIUU JAHHOTO YPOBHSI.

2.3.4.4 3aBoAcKOil mapoJib HACTPOMIIMKA YCTaHABJIMBAETCS MPU BBIIIYCKE Ka-
audpaTopa ¢ NpeanpUsSTUS — U3TOTOBUTEIS, 3AIIMILIAET 3aBOICKUE HACTPOUKH, U IKC-
IUTYaTUPYIOIIMM OPTaHU3alMsIM HE COOOIIaeTCsl.

[Taposip HamaguuKa P BBITYCKE C MPEANPUSITHS — U3TOTOBUTENS CHAT (Kak
npaBuiio, paseH FFFFFFFF), u npu Heo0X0oMMMOCTH yCTaHABIMBACTCS DKCILTyaTH-
pYIOLIEH OpraHu3alkeil yepe3 KaHall CBS3U.

2.3.4.5 U3 BBIIEU3TI0KEHHOTO CIIEIyeT, YTO MPOUYUTATh WIIKM U3MEHUTD MapOoJib
HaJaIYuKa, a TaKXkKe JI00bIe MapaMeTpsl C 3aJaHHbIM YPOBHEM JIOCTYIA «2», MOXKHO
JUIIb TMPU YKE YCTAHOBIEHHOM YpOBHE JocTyra He Hwke «Hamamuuka», T.e. 3TO
MOJKET CIeNaTh JUIIb JIUIIO, 3HAIOIEE TEKYyIee 3HAaUCHHUE MapoJIsi HaJlaJUHKa.

3aBOJICKOI MapoJib U3BECTEH TOJBKO MPEICTABUTEIIO MPEINPUSITHS — U3TOTOBUTE-
JIs1, JUTS IpUEMa M Tiepeiayr Ipy YpoBHE JocTyna Hike «HacTpoiiiukay HeoCTyIeH.
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2.3.4.6 Ecnu B mporecce 3KCILTyaTalyMy Napojib HajlaayvKa ObUT UCIIOPYEH WU
€ro 3Ha4eHHe 3a0bITO, CHATH MAapOJb WA BOCCTAHOBUTH €T0 3HAUYCHHUE MOXKHO TOJIBKO Ha

2.34.7 lna obecnieuenust tpedyemoro MU 3286-2010 ypoBHS HaIeXKHOCTH
«C» KOHTpOJIb OCHOBAH Ha BBIYUCICHHH KOHTPOJIBHONH CYMMBI IPOrPaMMBI IO ajro-
putMy CRC32 u cpaBHeHun pesyibrara ¢ 3tasoHoM. [Ipu necoBnmanennn CRC32 Ha
WHMKATOP BBIBOJIUTCS COOOIIEHUE 00 OMMOKE KOHTPOIHHOW CYMMBI METPOJIOTHYEC-
CKM 3HAYMMOM YaCTH | JajbHEeHIIas paboTa ¢ KamOpaTopoM HEBO3MOXKHA.

2.4 CocTaB u3jiejus 1 KOMILJIEKTHOCTD

Tabnuna 2.9 - kommuiekT nocraBku Kanu6paropa [1JIM-300

O603Hauenue KonnuecTno

HaumenoBanue o TV [®daxr)
Kamubparop 11JIM-300 T10.00.37 1 1
Ka6enb PC-10 g nogknrodyenus k UTTP Metpan-30011P | T10.04.71 1 1
Ka6ens PC-4 nyist nonkmrouenus k UITP Metpan-30011P T10.04.72 1 1
Kab6ens USB g noaxmrouenus k 11K T10.04.73 1 1
3apsIHOE YCTPOKUCTBO 1 1
PykoBoacTBO o skcmutyatanuu (¢ Meroaukoit mosepku, (110.00.37PD| 1 1
npejcTaBlIeHHONU B pazzeine 6 «lloBepkay)
Jluck ¢ mporpaMMHBIM 00€CIIEYEHUEM U T10.06.296 1 1
AKCIUTYaTallMOHHOW JOKYMEHTAUEN
CyMKa JUIsl YIAKOBKH KaJIMOpaTopa U NPUHAJICKHOCTEN - 1 1
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3 ITOATOTOBKA KAJIMBPATOPA K PABOTE

3.1 lToakJaouenue

3.1.1 Tloakmouenue mopepsiemoro MIIP k xamuOpaTopy BBIMOJTHSETCS COOT-
BETCTBYIOIIMMHU KaOesssMU U3 KOMIUJIEKTa IMOCTaBKHU. B ciyyae mOBEpKH TOJIBKO HM-
nynbcHoro Bbixona UITP mogkmiouenue npousBomutcs kadeinem PC-10 k pazbemy
X1, B ciaydae MoBepKM KaHAJIa CUJIbI TOKA MOAKIIOUECHHE MPOU3BOAUTCS K pa3beMaM
X1 u X2 coorBerctBenHo kabensmu PC-10 u PC-4.

3.1.2 Ilutanue xanubpaTopa B J0O0M peKUME PAOOTHI MOXKET OCYIIECTBISATh-
csi 1100 OT BCTPOEHHOTO UCTOYHMKA MUTAHUS, POJIb KOTOPOTO BBIMOJIHSIOT aKKyMy-
JASTOPBI, MO0 OT BHENIHETO MCTOYHMKA MOCTOSHHOIO TOKa HampsbkeHueM 7,5-9B
1,5A. B ciiydae nutanus KaauOpaTtopa OT BHEIIHET0 HCTOYHUKA MUTAHMS, OCYIIECTB-
JSIETCS TaKXKe T0/13apsi]l BCTPOCHHBIX aKKYyMYJISITOPOB, YTO MHIUIUPYETCS CBETOIUO-
JIOM «3apsi» Ha mnepenHed manenu npuodopa. [lonHoe BpeMs 3apsiaku cocTaBisieT 4
yaca. [logkimtoueHrue nmuTaHus (BKJIIOYEHHE KaiauOpaTopa) IJis OCYIIECTBIICHUS IO-
BEPKU PEKOMEHAYETCS MPOU3BOAUTH Mocie npucoeAanHeHus nosepsemoro WUIIP B
pexkume nosepku win noakarodeHus k [IK B pexxume oOMeHa TaHHBIMHU.

[MTPUMEYAHUE. Beinonusate onepaiuu noepku MIIP ¢ nutanuem kanubpa-
TOpa OT BHEIIHETO UCTOYHUKA HE PEKOMEHIYETCS T.K. B JAHHOM CIIy4a€ BCTPOCHHbIE
AKKyMYJISITOPBI MOTYT OBITh 3apsIKEHBI HE MTOJIHOCTHIO.

3.1.3 TMoakmrouenue k IIK s mporpaMMupoBaHusl TapaMeTPOB UJIU TMOJTy4Ye-
HUSl Pe3yJIbTaTOB MOBEpKU ocyiecTBisiercss k nopry USB kommbiorepa kabenem
USB u3 xoMIuiekTa noctaBku uepes pazbem X1.

3.2 Hacrpoiika napamerpoB KaaubOparopa

3.2.1 O6pamenus k napamerpam Kanubparopa st Hactpoitku — oomed ¢ 1K
yepe3 USB ¢ nomoubto TexHonoruueckoit nporpammsl «Tenenop» T10.06.208, mo-
CTaBIIIEMOM Ha JHUCKe ¢ mpeoOpa3oBareneM. CrocoObl paboOThI ¢ TPOrpaMMON U3JIO-
KEHBI B JJOKyMEHTAIIMM HA HEE W BO BXOJAIIUX B COCTAB MPOTPaAMMBbI (PYHKITUSIX TO-
Moy (HELP).

3.2.2 Bce 3aBO/ICKME KOHCTAHTHI YK€ YCTAHOBJICHBI Ha IPEANPUSITUU - U3TOTO-
Butene. C npennpusitust — n3roroBurens KamuOpaTop BEIXOAUT HACTPOESHHBIM COTJIACHO
tabmme 11.1.

3.2.3 3agaHue YUCIEHHBIX 3HAYEHUN BCEM HACTPOEYHBIM MapameTpam BBINOJI-

HSAETCA CaMHMM Inosib3oBaTeneM. [[ns 3Toro umcnosb3yercs nporpamma «Temenopr»
T10.06.208.

3.2.4 B o6mem city4ae JOHKHBI ObITh TPUCBOCHBI KOHKPETHBIC 3HAYCHUS CIe-
TYIOIIMM TapaMeTpam, MPUCYTCTBYIONIUM B JJAHHOM HCIIOJIHEHMH KayiuOpatopa (0e3
ydeTa 3aBOJICKUX KOHCTAHT):

e Tabmuua damunuit, aur ocymecTrisomux moepky MIIP ¢ ucnonb3oBanuem
JAHHOTO YK3eMIUIsipa KainOpaTopa (MakcuMalnbHOe KoyinyecTBo — 10, HoMep na-
pametpa 0200);
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e KonmuecTBo neproaoB uMnybcoB Ha Beixoae WUIIP, mo koTopoMy npou3BoauTCs
ycpendenue (mapametp 0109). Ecnu 3Hauenue mapamerpa paBHO O wim OoJIbIe
10, nyst pacdyeTa NPUHUMAETCS YUCIIO IEPUOJIOB PABHOE &;

e MakcumanbHBIN TIepUOo/ TTOBEPKHU B TeKyIlel pacueTHor Touke (mapamerp 010C).
3HaueHHWE JAHHOIO MapaMmeTpa 3aJaeTcs B ceKyHaax. [lepnoj, mo ucreueHuu Ko-
TOPOTO LMKJI U3MEPEHUI B JAHHOW TOUYKE MOBEPKHU MPEKPAIIACTCs U MPOUCXOIUT
nepexon k cienywouei Touke. 1o ymonmuanuto 3aman 400 cexyH;
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4 ITIOPAJOK PABOTDI
4.1 Urenne napametrpon no unrepgeiicy USB

4.1.1 Jdoctyn k mapaMeTpaM U KypHajiaM NpoBelieHHbIX oBepok UITP ocymect-
BJISIETCSI TIPU TIOMOLIH crietanu3upoBaHHoro [10, mocrapisieMoro B KOMILIEKTE C TpUOo-
pom. O6meH ocymiectBisiercs yepe3 USB unTepdeiic. HeoOXoauMplii KOMITIEKT Apaid-
BepoB w1 OC Windows mocTasisieTcsi B KOMIUIEKTe ¢ kanuOpaTopom. Taxxke noctyn
K TEXHOJIOTMUECKHUM MapaMeTpaM KaauOparopa BO3MOXKEH MPHU MOMOIIU MTPOrPaAMMBI
«Tenenopm». Crocodbl pabOTHI C MPOrpaMMaMu M3JI0KEHBI B COOTBETCTBYIOIIUX JIOKY-
MeHTax U B ¢aitnax uarepaktiuBHoi nomoiy (HELP).

4.2 Padora ¢ kKaaudpaTropom NocpeCTBOM MHIAUKATOPA U KJIABUATYPbI
4.2.1 OO01ue mos0KeHUs

4.2.1.1 Qucnneir umeer § cTpok no 21 cumBoily B Kaxaou. [lo BkiItoueHHIO
MUTAHUS TIPOBEPSAETCS KOHTPOJIbHAS CyMMa METPOJIOTUYECKU 3HaUYuMO# yactu. Eciu
paccuMTaHHas KOHTPOJIbHAsI CyMMa HE COBMAJAET C ATAJIOHHOW, TO HA MHIUKATOPE
oToOpakaeTcs clenyromnias nHpopmalus 1 JajbHelas pabora ¢ KamuopaTtopoM He-
BO3MOYKHA!

OmmbKa KOHTPOJIbHOM
CYMMBEI METPOJIOTUYECKHU
3HAUMMOM 4YacTU

Bepcua nporpamMmel XX.XX
SrajioHHadgd KC XXXXXXXX
dakTUuec. KC XXXXXXXX

Ecnu paccuntanHas KOHTpOJIbHAsE CyMMa COBHAJA€T C ATAJOHHOW, TO B T€UECHHUE 2

CEKYH/I Ha JIUCIIee UHIULMPYETCsl clieaytonas nHhopManus:

KammbpaTop
[oM-300

Bepcua nporpamMmel XX.XX
3aBonckom HoMep XXXX

Kourp. cyMMa XXXXXXXX
Sap4an, B: XXX

ITocne 9KpaHa C I/IH(l)OpMaHI/Ieﬁ OCYHMCCTBILCTCA IICPCXOJ B OCHOBHOC MCHIO!

on.MM.T'T Uy :MM:CC
MeHr0

Ofuye HaCTPOMKU

PaboTa C maTUYMKOM

[lpocMOTP PE3YJIILTATOB

[lToBepka kajmbpaTopa

Sapsan, B XXX




T10.00.37 PO Jlucr 23

B nocnenHeil ctpoke MHANKATOPA yKa3bIBaeTcs 3apsia Oatapeiiku B Bonprax.

4.2.1.2 Tlepemenienue N0 MyHKTaM MEHIO OCYIIECTBIISIETCS MPU ITOMOIIU KHO-
MIOK yTPABIICHUS, 0003HAYCHHBIX KaK «CTPEJIKa BHU3» «V¥» U «CTPETKA BBEPX» «A».
Br16op xakoro-nmnbo myHKTa MEHIO OCYIIECTBIISIETCS] KHOTIKOW «Entery (tT.e. Bxox
B NOAMEHI0). Bo3BpaT U3 moAMEHIO Ha MPEAbIAYIIUNA YpPOBEHb OCYIIECTBIISECTCS
KHONIKOM «ESCy». Takke 3aliTH B MOJMEHIO MOXKHO KHOIIKON «P», a BBIUTH - KHOII-
KOM «<», €CJIM B JAaHHOM MEHIO 3TH KHOIKHU HE 3aJCMCTBOBAHBI. PeXuM BBOJA 4U-
CJIOBBIX IapaMETPOB OCYIIECTBISECTCS Ha)KaTUeM KHOMKU «Entery Ha BbIOpaHHOM
napameTpe. [Ipyn 3TOM HauMHaeT MuraTh BCE IOJ€, OTBEACHHOE Ui BBoAA. [Ipu Ha-
JKAaTHUM KHOIIOK «P», «€», «¥», «A» TOJIE BBOJIa HE OUUINAETCI U MOXHO BBOIUTH
CUMBOJI B TIO3UIIMIO YKa3aHHYIO MHTAIOMUM KypcopoM. [Ipu Hakatum mo0bIx mud-
POBBIX KHOTIOK BBOJUMOE TI0JIC YUCTUTCS U B TIEPBOI BBOJIUMOM MO3UIIMHA OTOOpaXKa-
eTcst HaxaTas mudpa. [lepememarbes Mo BBOIUMOMY OO MOYKHO KHOTIKAMH «P),
«<». YaneHue CHMBOJIA B IPEABIAYIIEH NO3UIMU OCYLIECTBIIAETCS KHONKOM «BS».
3anuch nmapaMmeTpa OCyUIECTBISIETCS KHONKOW «Entery. Beixoa u3 pexxuma BBOJA
0€e3 3anmucu OCYIIECTBISETCS KHONMKOW «ESCy.

Pexxum BBOJA TaOMMYHBIX NapaMeTpOB, HANpUMEp, TakuxX Kak «Damuiusy,
«IIpubop», «Inamerp» Takke OCYIIECTBISIETCA HAKaTHEM KHONIKU «Entery Ha BbI-
OpanHom mnapametpe. llepebGop 3HaueHMil MapaMmeTpa OCYLIECTBISETCS KHOMKAMH
«P», «4» U3 paHee 3aJJaHHOTO CIMCKA. 3alMCh IapameTpa OCYIIECTBIAETCS KHOIIKON
«Entery. Beixoa u3 pexxnMa BBoJa 0€3 3amucy OCYIIECTBISETCS KHOMKOW «ESC».

ITo kHomKE «MENU» OCYIIIECTBISAETCS BBIXOJ CPa3y B OCHOBHOE MEHIO.
4.2.2 Tlynkt MeHro «OOume HaCTpONKI)

DTO MEHIO UMEET CIEAYIOIIUN BUI:

Ofuye HaCTPOMKMU
YacH
OumcTKa IIaMATU

B ITYHKTC «Yace» MOXKHO IMOCMOTPCTb U CKOPPCKTUPOBATH, €CIIN 3TO Heo0X0-
AUMO, OaTy U BpCM:.

HYHKT «Ounuctka namsaT» CIIYXKUT OJIA MOJTHOM OYMCTKH IIaMsATH, B KOTOpOﬁ
XPaHUTCA IMOBCPOYHAA I/IH(l)OpMaHI/IH. HpI/I Ha>XaTHHU Ha 5TOM ITYHKTC KHOIIKH «»», HA
HHAUKATOPC 0To6pa>KaeT051 HO,Z[TBCp}KI[aI-OHII/Iﬁ BOIIpOC Ha HCIOJIHCHHC KOMAHJ/bI
ounctku. Ilo kHomke «Entery IMPOUCXOAUT OYUCTKA ITaMATHU, 110 KHOIIKC «ESC» -
OTMCHA KOMaH/HbI.
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4.2.3 Ilynkr MeHto «PaboTa ¢ JaTYMKOMY

4.2.3.1 B aToM MeHIO HaXoAATCs 3a7aBaembie mapameTpsl «[Ipubop» - Tum mo-
BepsiemMoro mpubopa, «Jnamerp» - AMaMeTp YCIOBHOTO Mpoxoja mpeoOpa3zoBaTenis
Dy, «3aB. HOMEDP» - HOMEp MOBepsieMOro npeodpazoBaTenst pacxoaa, «Boixom - Tum
BBIXOJHOTO CUrHaNIa mpeoOpasoBarens, «Bec MMILY - IeHa UMITysIbca (M /HMII), Me-
HI0 «JlonmonuutenbHo» U MeHO «IIpogomkutsy. Tum noeepsemMoro mpuodopa, aua-
METpP YCJIOBHOIO IPOXO0Ja U THUIl BBIXOJAHOIO CHTHaja IpeoOpa3oBaTeis SBISIOTCS
Ta0JIMYHBIMU TTapaMeTpaMHu.

4.2.3.2 B MeHIO «/lonmONHUTENBHO» HAXOAATCA CIEAYIOLIME IapaMeTpbl U
IOJIMEHIO:

«Ycpenly - KonmmyecTBo U3MEPEHHUI, IO KOTOPOMY IPOU3BOAUTCS YCPEIHEHUE
Ha OOJIBIIMX pacxoax;

«Ycpen2y - Komu4ecTBO U3MEPEHHUM, IO KOTOPOMY POU3BOAUTCS YCPEIHEHUE
Ha MaJIbIX pacxonaax;

«Damunusy - pamunms moBepuTeNs (TaOTUIHBINA TTapamMeTp).

«Toukmn» - KOAMYECTBO MOBEPAEMBIX TOUEK (3 uiu 6, TAOIUYHBIN mapamerp).
Ecnu BbIOpana moBepka Mo Tpem TOYKaM 3aJaBaeMoOro pacxoja, TO BEIOMPAETCS MU-
HUMAJIbHBIA pacXo, MaKCUMaJIbHBIN pacxo]] U, IPUMEPHO, ITOJIOBUHA MaKCUMAaJbHO-
ro pacxoja. Bpemsi ycraHoBieHus: Bcex nepuoaa UMIYJIbCOB M CHIIBI TOKA HA BBIXO-
nax mpeoOpa3oBaTesis MOcie CKaYKO00pa3HOro U3MEHEHHS PacXo/ia PacCUUTHIBACTCS
o gopmyie:

To=3't1+60-k/Q + T-C,

rae tg— Bpems aeMinupoBaHMs, yCTaHaBIMBaeMoe B auanaszoHe ot 0,5 1o
85,0 ¢ ( BIOpaHoO 3HaueHwue, pasHoe 60);

k — ko3 punuent npeodpazoBanus u3 Tadbmaui 2.4, 2.5.

T — 3HaueHue nepro/ia BEIXOJHBIX UMITYJIbCOB M3 Tabmaun 2.6, 2.7;
3

C - nena umnynbca npeoOpa3oBaTelis, M /UMII.

«Hactpoiika uHTEepdeiicoB» - MOAMEHIO, B KOTOPOM OCYIIECTBISIETCS Ha-
CTpoOHKa agpeca U CKOpocTel oOMeHa narunka o maructpanu ModBus u Hart. [pu
noBepke HudpoBoro mHTepdeiica peanuzoBaH aBTONOAOOp mMapamerpoB. Brauane
[T/IM-300 meiTaeTcs CBA3aThCS € 3aJJaHHBIMH B 3TOM IMyHKTe mapameTpamu ModBus
win Hart. Ecam ke ot moBepsiemoro npubopa HET OTBETA, TO KaTUOPaTOp OCYIIECTB-
JsieT nepedop aapecoB U ckopocTel uHTepdeiica. ITa npoueaypa MOXET 3aHUMATh
JOCTATOYHO JUIUTEIBHOE BPEMS, YTO MPUBOJMUT K COKPALLEHUIO aBTOHOMHOT'O BpeMe-
HU pabOThI KAIMOpaTopa OT OJHOTO 3apsiia AKKYMYJISITOPA.

4.2.3.3 B nyHkre MeHI0 «IIpooiKuTh» OCYIECTBIASETCS BHIOOP CIIEAYIOIIUX
(GYHKIMIL: TOBEpPKa, KOHTPOJIb, U3MEPEHUE.

4.2.3.4 Oynkuusa «lloBepka» OCyHIECTBISET aBTOMATHYECKYIO IOBEPKY IO
BbIOpaHHBIM 3a7aHHBIM ToukaM. [Ipu moBepke XKKU BBOA JaHHBIX OCYIIECTBISIETCA
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MIOCJIC CTICIHAIBHOTO «IPUTIIAMICHUSD, KOTOPOE COMPOBOKIACTCS KOPOTKUM 3BYKO-
BbIM cuTHaJIOM. [lociie moBepkH BBIXOJOB, MPOM3BOJIUTCS MOBEPKAa pa3MEpOB Teia
o0TEeKaHus.

BBox Tpex 3aMepoB M 3aBOACKOrO HOMepa Tela OOTeKaHMs OCYILECTBIISETCS
IIOCJIE CIIEIHAIIBHOTO IIPUIJIALICHMS», KOTOPOE CONMPOBOKIAETCS KOPOTKHM 3BYKO-
BBIM CHTHAJIOM. BBOJX 3THX IapaMeTpoB NPOU3BOAMTCS KHOIKAMH, KaK OINHCAHO B
n.4.2.1.2. Jlanee, mpyu HaXXaTHH KHOMKH «P» KaauOpaTop MPOM3BOAMT pacydeT Io-
IPEIIHOCTH U CPEIHEr0 3HAYEHHUs TPEX 3aMEPOB M BBIBOJMT OTH 3HAYCHUS HA WH]U-
katop. Eciu o6Hapyxunacek omubKa nmpu BBOJE 3aMEPOB, TO MOXKHO MOMPABUThH 3HA-
YEHUs U CHOBA PACCUNUTATh MOTPEIIHOCTD. KHOIKA « <€ IMIPOJOIIKAET TOBEPKY.

[To okoHYaHWM TOBEPKU BBIAACTCS JJIMHHBINA 3BYKOBOM CHUTHAJ U COOOIEHHE
«COOTBETCTBYET» unmn «HE COOTBETCTBVYET». Jlatiee HeoOX0aUMO HaXKAaTh
AH00YI0 KHONIKY JJIs POJIOJKEHMS pabOThI C KaJIuOpaTopoOM.

4.2.3.5 ®ynkuusa «KKoHTponby.

B sTom pexxume kanubpatop GopMUPYET 4acTOTY, COOTBETCTBYIOLIYIO 3aJaH-
HOMY pacxofy. B Hauane ycTaHaBiIMBaeTCs MaKCHMallbHasl BEJIMYMHA Pacxoja Ui
3amaHHOro nuametpa. KanuOpatop B 3aBUCHMOCTH OT BBIOpaHHBIX BBIXOJIOB (Tapa-
MeTp «Bbixom» B MeHI0 «PaboTa ¢ JaTYMKOM») MPOU3BOJUT HEOOXOAUMBIE U3MEpe-
HUS WIM CYUTHIBAE€T MH(OpMaNMIO 0 UHTEpdeiicaM U BRIYUCISIET 3HAUCHUS pacxoaa
U morpentHocTy 1o ¢popmynam 2.2, 2.3, 2.4, 2.5. Ha uHAUKAINIO BRIBOIATCS IS M-
MyJIbCHOT'O BBIX0/1a 3HAYEHHSI pACYETHOTO U U3MEPEHHOI'0 MIEPUOJIOB U MOIPELIHOCTbD,
JUISl aHAJIOTOBOT'O BBIXOJA — 3HAYEHHUS PAaCYETHOIO W MU3MEPEHHOr0 TOKAa W IMOIpell-
HOCTb, JJI1 UHTEPPENHCOB — 3HAUEHUS] CYUTAHHOTO pacxoja U norpemwHocts. MHpop-
Malus Ha UHAUKATOPE, HAPUMEDP, MOXKET BBIMJISIAECTh TAK:

KounTpoJe
QOzam,M3/u 20.0000
VIMITyJIB CHBII BBIXOI]

Tpacy, C 0.1800
TusMep, C 0.1801
[lorpewH, % 0.0297

Knonkamu «»», «<€» nepebupaercss nHGOpMaIHs MO 3aJaHHBIM BbIXO/aM, Ha-
puMep:

KoHTpoJIb
Omanm,M3/u4 20.0000
TOKOBEIV BHXO
ITpacu, mA 20.0000
Tusmep, mA 19.9980
[TorpemwH, % -0.0127
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Bbixon 3HaueHUs KakoOM-JIMOO MOTPEHIHOCTH 32 JOMYCTUMYIO BEIMYHMHY CO-
IIPOBOKIAETCSI KOPOTKUM 3BYKOBBIM CHUT'HAJIOM M B COOTBETCTBYIOIIEH CTPOKE B ITO-
CIICZTHEM CHMBOJIC UHIAUIUPYETCS « | .

JIns 3aianust Kakoro-aubo JIPyroro 3HauYeHHsl pacxoja HeOOXOJIMMO HaXKaThb
KHONIKYy «Entery. Kanubpatop nepexoaut B pexuMm BBoja napamerpa. Knomkamu
«», «€@» IepedupaeTcsl BeJIMUYMHA pacxojia u3 3aaaHHoro psana. [locne Toro, Kkak BbI-
OpaH HYXHBIA pacxo], HEOOXOIMMO HaKaTh KHOMIKY «Entery.

4.2.3.6 Oynkuusa «M3mepenuey.

B pexxnme «M3mepenney» kamuOpaTop B 3aBUCUMOCTH OT BEIOPAHHBIX BBIXOOB
(mapametp «Borixom» B MeHIO «PaboTa ¢ JaTYnKOM») MPOU3BOIUT HEOOXOIUMBIC W3-
MEPEHUS WU CYUTHIBACT WH(MOpMAIuio o nHTepdeiicaMm u BIYUCISIET U HHIUIAPY-
€T 3Ha4YeHHs pacxooB. MHpopManus Ha HHANKATOPE, HATIPUMEDP, MOXKET BBITJISACTh
TaK:

lIzsmepeHMe

Pacxomel, M3/4

My JibC . 19.9941
AHaJor. 19.9975
Hart 19.9959

4.2.4 Tlynkt mento «IIpocMOTp pe3ysabTaToB»

[IpocMoTp pe3ysbTaTOB HayMHAETCS C mocienHux 3anuceil. Undopmanus Ha
UHIMKATOPE, HAIIPUMEDP, MOKET BBITJISICTh TAK:

[lpocMOTP PE3YyJILTATOB
19.11.12 11:42
3aB.HOMEDP 1
InameTp 32
Brixon n
K, Mm3/ul'l 0.0486
Qmin 0.2500
Qmax 20.0000

Jlanee KHONKaMu «V¥», «A» MOYKHO IIEPEIABUTATHCS IO MOBEPSIEMBIM TOYKAM U
NOBEPSEMBIM BBIXOJaM. JIBMIKEHHME SIBIISIETCS KOJIBLEBBIM. KHOmKamum «»», «€»
MO>HO IIEPEABUTATHCS 1O 3anucsaM. [Ipn HaxkaTum 3THX KHOIIOK Ha ITOCJIEAHEN 3anu-
cu, uHauuupyercs cooduenue «Konen 3anucein» v npu JaidbHEHIIEM HaXaTUU OCY-
MIECTBIISIETCSI TIEPEX0]T TMO0 Ha TEPBYIO 3aIKCh, THOO HA MOCIEAHIOW (B 3aBUCUMO-
CTH OT HaIlpaBJIE€HUs ABUXKEHUs). B pexxnme nmpocMoTpa pe3ysibTaToB MOXKHO YAAJIATh
TEKYLIYIO 3alUCh IyTeM HaxaTus KHONKU «BS». Taxxke B 3TOM pexuMe peann3oBaH
MOMCK 3anucu 1o aate. [[ns aroro HeoOXoaMMo HaxkaTh KHONIKY «Entery u BBectu
HCKOMYIO J1aTy.
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HaXOI[HCB Ha MPOCMOTPC M3MCPCHHLIX W PACCUUTAHHBLIX AAHHBIX IIO Pa3JIA4-
HBbIM BBIXOJaM, IIPU HAXKXATUW KHOIIKH «1» MoxHO YBUACTHb 3TU AAHHBIC C OobIICH
TOYHOCTBIO. 3HAUECHHS BEJIMYNH HAKOIUICHHOIO oObeMa 1 BpCMCHU Hapa6OTKI/I BBIBO-
OATCA Ha MTHAWKATOP B ABYX CTPOKAX: OTACIIBHO LCJIast U I[pO6Ha$I 4aCTHU, HAITPHUMCP:

[lpocMOTP PE3YIIETATOBR
IBOMHaAdad TOUHOCTDb

V1 ueys u 23650
V1 npobu .58593747
V2 1uejyi 4 23658

V2 npobu .58789062
[lorpemH, $ -0.0522664

[Tpr MOBTOPHOM HaKaTHHM KHONKU «1», MHIMKAIMs 3HAYCHHWHA MEPEMEHHBIX
BO3BpAIACTCs K MIPEKHEMY BHU]TY.

4.2.6 Ilynktr mento «IloBepka kamubpaTopay.

DTO MEHIO UMEET CIISYIOIINMA BU;

[loBepka kanmubpaTopa
dopMMPOBaHME MMIIYJIECOB
IzsmepeHUe

B menHo «®@opMupoBaHHE MUMITYJbCOB» BBIOMPAETCA MEPHUOJ CIEIOBAHUS UM-
yJIbCOB M3 3aJJaHHOr0 Habopa (T. €. 3To TabauuHbId napamerp). Kak Toapko nepruon
Oyzer BbIOpaH, KaJIMOpaTop HA4HET F€HEPUPOBATH MMITYJIbCHI C 3aJaHHBIM IE€PUO-
nom. Ecnuy 3aaHHBINA EpUOA NPEBBIIAECT | CEKYHIy, TO B CIEAYIOIIEN CTPOKE OTO-
OpakaeTcsi 0OpaTHBIN OTCUET MEPUO/A B CEKYH Iax.

B pexxume «3mepenne» kanuOpaTop NPOU3BOJUT U3MEPEHUE BEJIMYMHBI TOKA U Ie-
pHO/Ia UMITYJIbCOB Ha COOTBETCTBYIOIIMX BXoJax. Eciau mepuoj uminysibcoB OoJiblie
1 cexyHabl B TIOCTEAHEH CTPOKE OTOOpakaeTcs BpeMs OKUIAHHS MMITyJbCa B Ce-
KyHJIax.
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STAPAHTUU U3T'OTOBUTEJIA

5.1 UsroroButens rapantupyer coorsercteue «Kamudparopa I1JIM-300» Tpe-
OoBaHuAM TexHuueckux ycinoBuil TY 4213-037-44147075-02 npu coOnt01eHUN yC-
JIOBHMH 3KCIUTyaTally, TPAHCIIOPTUPOBAHMS U XpaHEHUSI.

5.2 'apaHTHITHBIN CPOK XpaHEHUS - 6 MECSLIEB CO AHS U3TOTOBJICHHUS.

5.3 I'apaHTUITHBIN CPOK IKCIUTyaTalluu - 18 MecseB co JHS BBOJA B dKCILTya-
Taluo, HO He Oosiee 24 MecCsIEB CO AHS OTTPY3KH KaiOpaTropa moTpeOUTesto.

5.4 Tlo cornacoBaHMIO M3rOTOBUTENS C MOTPEOUTENEM B JI0IOBOPE IIOCTABKU
MOTYT OBITh YCTAHOBJICHbl MHBIE MPABUIIA UCUUCICHUS TAPAHTUUHBIX CPOKOB, HO HE
MEHEE YCTaHOBJICHHBIX B ILIL 5.2, 5.3.
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6 IIOBEPKA

B pasnene usnoxxeHa MeToauka NepBUYHOM, EPUOAUYECKON U BHEOUEPEIHOU
IIOBEPOK.

6.1 IIpu npoBenenun nosepku [1/IM-300 noyKHBI OBITH BBIIIOJIHEHBI OIEpa-
1M, YKa3aHHble B Tabmuue 6.1.

[Ipu nmomyyeHun OTpUILIATENIBHBIX PE3YyJIbTATOB Ha JIIOOOW Olepaluu MOBEPKU
noBepKy npekpamaroT, [I/IM-300 npu3HatoT HENPUTOAHBIM IS SKCIUTY ATALIUH.

6.2 HTEepBaAII MEK 1y TOBEPKAMMU - 2 TOJA.

Tabnuua 6.1 - Ilepeuens onepanuii MOBEPKU

[TpoBenenue onepa-
HaumenoBanue onepanuu Howmep | it npu nosepre
ITYHKTa . | IEpUOJaN-
NEPBUYHON .
YeCKON
BHemnuii ocMoTp 6.7.1 a a
OnpobGoBanue 6.7.2 na na
[IpoBepka nACHTH(PUKAIMOHHBIX TAHHBIX MPO- 6.73 a 1
IPaMMHOT0 00ECTICUCHHSI o
Ornpenenenue CONPOTUBIIECHUS U AIIEKTPUUECKOMN 6.7.4 a HeT
POYHOCTHU U30JISILIUU
[IpoBepka nuana3zoHa U ONpeAeIeHUE OTHOCUTEIIb-
HOW MOTPEITHOCTH BOCITPOU3BEACHUS IIEPUOJIA HM- 6.7.5 na aa
yJIbCOB
[IpoBepka nrana3oHOB U ONPEAEIEHUE OTHOCH-
TEJIbBHOW MOTPEIIHOCTH U3MEPEHUM ITEpUO]Ia UM- 6.7.6 na za
nyJIbCOB U nieproja Hapabotku UITP
[IpoBepka nrama3zoHOB U onpeaesieHne abCOMOTHON 6.77 1a 1
NOTPEIIHOCTY U3MEPEHUN CHUJTbI TOKA

6.3 CpencrBa noBeEpKH

6.3.1 IIpu npoBeneHNM NOBEPKHU NPUMEHSIOTCS CIEAYIOLIUE CPEACTBA:

e UYacroTomep 3yekTpoHHO-cueTHbId Y3-57, nuamazon wactotel ot 0,1 I'm 1o
100 MI', nnanazon HanpspkeHus: BxogHoro curnania (0,1 — 10) B, otHocurenbHas
MOTPELIHOCTD 10 YaCTOTE

o £f= (|6 0| + |fI/13M ) TH3M|-1))
rae J, - OTHOCHUTENbHAS MOTPEIIHOCTh MO YacTOTE€ BHYTPEHHETO KBapIIEBOrO Te-
nepatopa +1x107%, f,,, - u3sMepsiemMas dactota, ['1, Ty - BpeMs CUETa 4aCTOTOME-
pa, C;

e Teneparop ummynbscoB ['6-15, nuanazon yactotel (1-100) I'n, abcomoTHas 10-
rpemHocTh 3a1anus yactotsl 0,02 f, BeixogHoit curnan 10 mB...10 B;

e [Ipubop nns mnoBepku BoabTMETpoB Bl-12, nuanazoH wu3MEHEHUH TOKa
(10° 1o 100) MA, nacc Tounoctu 0,005;
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e bapomerp tuna M67, nunanazon uzmepenuii 600-800 MM pT. CT., HOTPEUIHOCTD
I mm prT. cT.;
e Tepmomerp TJI-1, quanaszon 0-50 °C , uena genenus 1 °C.
6.3.2 Ilpu npoBeeHNY TIOBEPKU yYKa3aHHBIE CPEJICTBA U3MEPEHUN MOTYT OBITh
3aMEHEHbI JIPYTUMH, 00ECIeUUBAIOIIUMH AHAJIIOTUYHBIC WJIU JIYUIIHE METPOJIOTHYC-
CKHE XapaKTECPUCTUKH.

6.4 TpeboBanus kK 6€30MACHOCTH U KBaTU(UKAIIMU TOBEpUTETIEH

6.4.1 K mnpoBeneHuio IMOBEPKU JIOMYCKAIOT JIUIl, OCBOMBIIUX paboOTy ¢
ITIM-300, TIK 1 ucnosib3yeMbIMU CPEJICTBAMU U3MEPECHUH, U3YUYUBILINX HACTOSILEE
P3O, aTTecTOBaHHBIX B KQUETCBE ITIOBEPUTEIIEH CPEIACTB U3MEPEHHUI.

6.4.2 Ilpu npoBenenun nosepku [1JIM-300 cobmromaroT TpeboBaHust 6e3omac-
Hoctu, mpeaycMmorpennsie [IOT P M-016-2001 PJT 153-34.0-03.150-00 «Mexotpac-
neBble paBmiia o oxpane Tpyaa (IIpaBuia 6e3omacHOCTH) MPU SKCILTyaTaIllUU K-
TpoyctanoBok», 'OCT 12.2.007.0-75, TOCT 12.1.019-79, TOCT 12.2.091-94, a
TaKk)ke TpeOoBaHUS 0E30MAaCHOCTH, YKa3aHHbIE B TEXHHYECKOW JOKYMEHTAIlMU Ha
[1IM-300, cpeacTBa MOBEpKH M BCIIOMOTraTeIbHOE 000PYI0BaHHUE.

6.5 YciioBus NOBEPKU

6.5.1 [ToBepKy MpOBOSAT B CIEAYIOLIUX YCIOBUSIX:

e TeMIepaTypa OKpy:Karouiero sozayxa, °C 20 £ 5;

® OTHOCHUTEIbHAS BIAXXHOCTh BO31lyXa, %o 30 — 80;

e arMocdepHoe nasienue, klla (Mmm pr. CcT.) 84 — 106,7 (630 — 795);
® HanpspKeHue nuTanus, B 24 £2.5.

6.5.2 B momenieHun He JOJDKHO OBITH IBUIM, JbIMA, Ta30B U MApOB, 3arpsi3-
HAOMMX annaparypy cBbiie [IJIK 11 paanosneKTpOHHONW MPOMBIIUIEHHOCTH.

6.5.3 B nomeniennn npoBeieHUs MIOBEPKHU YPOBEHb BUOpAIIMU HE JOJIKEH Tpe-
BBIIIIATh HOPM, YCTAHOBJIEHHBIX B CTaHAAPTAX WJIM TEXHUYECKUX YCIOBUAX Ha Cpel-
CTBa IMOBEPKU KOHKPETHOTO THIIA.

6.6 IToaroroBka K MoBEpKe

6.6.1 Cpencrtra nosepku u I[1/IM-300 noaroraBnuBaroT K paboTe B COOTBETCT-
BUH C KCIUTyaTallMOHHON JOKYMEHTAUEN YKa3aHHBIX CPEICTB.

6.6.2 Ileperomsat I1JIM-300 B pexxum «IloBepka kanubparopay, pyKOBOJCTBY-
ACh YKa3aHUSAMU pazzeiia 3 Hacrosimero PO.

6.6.3 IloakiroueHue cpesiCTB MOBEPKHU BBHIMIOIHAIOT K pazbeMam PC-4 u PC-10
crenuaibHbIMU KaOeIsiMu, MOCTABISIEMBIMH TTPEANPUSTHEM-U3TOTOBUTENEM TI0 3aKa-
3y.

6.7 IIpoBeneHne NOBEpKHU

6.7.1 BHeuHuit ocMoTp

[Tpu BHemHeM ocmotpe T1JIM-300 poBepsitoT MapKUPOBKY, HAJTMYUE HEOOXO-
JUMBIX HAJIMCEW HAa HAPY>KHOUM NaHEU, KOMIUIEKTHOCTb, OTCYTCTBUE MEXAHUYECKHUX
noBpexaeHuid. He gomyckarot k nanbheimeit mosepke [1/IM-300, y koTopeix oOHa-
PY’KEHO HEYJOBIETBOPUTEIILHOE KpEIJICHHE PazbeMOB, TpyOble MEXaHWYECKUE IO0-
BPEXKIECHUS HAPYKHBIX YaCTE U MPOYUE MTOBPEKICHUS.
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6.7.2 OnpobOoBanue

6.7.2.1 Ilpu onpoOOBaHUM MPOBEPSIOT MUCIPABHOCTh OPraHOB YIPABIEHUS U
MHIUKAIMH, COOTBETCTBHE HMHAWKAIIMM CIIy>KEOHOW MH(pOpMAnuu JaHHBIM, MPHUBE-
JNEHHBIM B AKCIUTyaTallMOHHOM JOKYMEHTAallUM W HAa IIWIbJIWKE 3aJHEW NaHelH, a
TaK)K€ MPOBEPSAIOT BO3MOXKHOCTh BbIBOJIA MH(POPMALMK HA WHIMKATOP JIMILEBOM ma-
HEJIH.

6.7.2.2 OnpoboBaHuE CUUTAIOT YCHEIIHBIM, €CJIM HAa UHIUKATOPE JUIIEBOM Ma-
HEJIM KOPPEKTHO OTOOpaXkaroTcsl ciiy>keOHas mH(opmanus o npeoOpa3oBartelie, Bce
Ha3BaHUS U 3HAYEHUS [apaMeTpOB, OTCYTCTBYET MHJMKAIUS OTKA30B, OIIMOOK IpO-
IrPaMMHPOBAaHUS U HEIUTATHBIX CUTYALIMA.

6.7.3 IIpoBepka UACHTUPUKAITMOHHBIX JAHHBIX TPOTPAMMHOTO 00ECIICUCHHS

[IpoBepka UACHTU(PUKALMOHHBIX JIaHHBIX MPOrPAMMHOIO  OOECHEeUEHHUs
[1IM-300 npoBoauTCS CpaBHEHUEM HIACHTU(UKALMOHHBIX JAHHBIX IPOrPAMMHOIO
obecneuenus Ha auciiee [1JIM-300 ¢ uaeHTHPUKATMOHHBIMU JaHHBIMU, YKa3aHHBI-
MU B Tabimie 2.2.

Pe3ynbTaThl CUMTAIOT MOJIOKHUTEIBHBIMU, €CIU UACHTU(UKAIIMOHHBIE JaHHBIE
IPOrpaMMHOr0 00eCcredeHusl COOTBETCTBYIOT IPUBEIEHHBIM B TabuLe 2.2.

6.7.4 OnpeneseHre CONPOTUBIIEHUS U AIEKTPUUECKON IPOYHOCTH U30JISALHAN

6.7.4.1 Onpenenenue CONPOTUBIICHUS U dJIEKTPUUECKON MMPOYHOCTH U3OJISILUN
MPOBOIAT MEXIYy OOBEIMHEHHBIMU BMECTE€ KOHTAKTaMU IIETICH MHUTAHUSA U U3MEPH-
TenpHbIX Leneil Ha pazbemax PC-4 u PC-10 m xopmycom kanmuOparopa 1o
I'OCT P 52931. PesynbraTel H3MEpPEHUNA PETUCTPUPYIOT B IPOTOKOJIE ITOBEPKHU IIPO-
M3BOJILHON (DOPMBEI.

6.7.4.2 WN3omsamus nene NUTaHWs W U3MEPUTENBHBIX LENEW OTHOCUTEIBHO
KOpIyca KaJiuOparopa J0JKHA BBIJEPKUBATh B T€UE€HUE | MUHYTHI JE€HCTBUE UCIIbI-
TaTEJIbHOTO HAIPSKEHUS NPAKTUUYECKU CUHYCOMAAIBHON QopMbl ammutynon 500B,
4acTOTOM OT 45 10 65 't Ipu HOPMANBHBIX KIIMMATHYECKUX YCIOBUAX, COIPOTUBIIE-
HUE U30JISILUU TOJKHO ObITh HE MeHee 20 MOwm.

6.7.5 IlpoBepka OHANa30HOB M OMPEICICHUE OTHOCUTEIBHOM MOTIPEIIHOCTH
BOCIIPOU3BEAECHUS IEPUOJIA UMITYJIHCOB
6.7.5.1 CobuparoT cxeMy COeIMHEHUI, TPUBEAEHHYIO Ha pUCyHKeE 6.1.

TIJIM-300

¢ d

T+ 7

PC-10

Pucynok 6.1 - Cxema nokitoueHus CPeACTB MOBEPKHU MPU ONPEIEICHUH TT0-
IPELIHOCTH BOCIIPOU3BEICHUS IEprUoaa UMITYIbCOB. U — yactoTomep.
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6.7.5.2 YcTaHAaBIMBAIOT YaCTOTOMEP B PEXUM HU3MEPEHUHN NEPUOIA WMITYJIb-
COB.

6.7.5.3 Ycranasnusarot Ha [1/IM-300 ¢ nomompio KiIaBuaTypsl 3HAaYEHUS I1€-
puoaa umiyiabcoB (T3az;) mociaeaoBaTenbHO B 5 TOUKAaX JUana3oHa U3MEPEHUN (2
Mmc, 100 mc, 500 mc, 10 ¢, 300 c).

6.7.5.4 Jlo’)K1aBIINCh OKOHYAHUSA MU3MEPEHMS, NMPOU3BOAAT OTCUET NMOKAa3aHUU
gactotomepa (ToOp;) u 3HaueHnii mepruoia UMITYJIbCOB HA MHIUKATOPE JTUIEBOM Ma-
Hemm 11/IM-300.

3necb 1 — HOMEpP TOYKM JMara3zoHa nepruoaa UMIYJIbCOB,

Pe3ynbTaTel M13MEpEHUN PETUCTPUPYIOT B MPOTOKOJIE IMOBEPKU MPOU3BOJIIBHOU
(GOopMBL.

6.7.5.5 BBIUKCHSIOT 3HAYEHUS OTHOCUTENIBHOM MOTPEIIHOCTH 1O (opMyIIe:

0T, = ( T3am;— Tobp;)-100/Tobp; (6.1)

6.7.5.6 OTHOCUTENBHAS MOTPENIHOCTh BOCIIPOU3BEACHUS NIEPUOAA UMITYJIbCOB
(O0T,) BO Bcex TOYKAX JuMama3oHa HM3MEPEHHH JOJDKHA HAaXOMUThCS B WHTEpBAIC
+ 0,04 %.

6.7.6 IIpoBepka Auana3oHOB W OINPEIEICHUE OTHOCUTEIBLHON MOTPELIHOCTU
U3MEpEHUN TIepro/ia UMITYJIHCOB U nepuoaa Hapadotku WUITP
6.7.6.1 CobuparoT cxeMy CoeMHEHUH, TPUBEACHHYIO Ha pUCYyHKE 6.2.

y TT7IM-300
o
o
T
“ |
L/ o[~ | pc-10
¥4 0] .-

Pucynox 6.2 - Cxema NoJKIJIIOUE€HUSI CPEACTB OBEPKHU IIPU NMPOBEIACHUU TTOBEPKHU
U3MEpPEHUI NeproJia UMITYJIbCOB

Y —yacroromep,
I'N — renepatop UMITYJIBCOB.

6.7.6.2 YcTaHaBIMBAIOT YaCTOTOMEP B PEXUM H3MEPEHUN MEPUO/Ia WMITYJIb-
COB.

6.7.6.3 YcTaHaBIMBalOT Ha FEHEPATOPE 3HAUCHUS MEPUOJAa UMITYJIbCOB aMILIU-
Tyaoit 3 B mocnenoBarenbHo B 3 Toukax auanazoHa uzMepenuit (2 mc, 100 mc, 500
MC) B aBTOMAaTH4YECKOM PEKUME.

6.7.6.4 3anyckaroT reHepaTop U, J0KAABIIMCh OKOHYAHUS W3MEPEHUs, TPOU3-
BOJST OTCYET moka3zaHuii yactoromepa (ToOp;) u 3HaUeHUN TEepHoJia UMITYJIHCOB
(Tu3m;) Ha uHaMKaTope nuueBoit nanenu [1IM-300.
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3necb 1 — HOMEp TOYKM JMana3zoHa nepuoia UMIYJbCOB,

Pe3ynbTaTel M3MEpPEHUN PETUCTPUPYIOT B MPOTOKOJIE MOBEPKHU MPOU3BOJIBHOU
(GOopMBI.

6.7.6.5 IlepeBoasT reHeparop B pyyHOU peXuM (HOPMHUPOBAHHS OTMHOYHBIX
MMITYJIbCOB aMIUTATYZ0U 3 B M 3amycKaroT reHepaTop B ABYX TOYKAX JUalla3oHa W3-
mepenuit (10 c, 300 c).

6.7.6.6 Jlo)xnaBIINCh OKOHYAHUS W3MEPEHUS NEPUOJA YACTOTOMEPOM, OCTa-
HABJIMBAIOT (3aIlyCKalOT MOBTOPHO) T€HEPATOP U MPOU3BOAAT OTCUET IMOKA3aHUU yac-
toTomepa (ToOp;) u 3HaueHuit nepuoaa uMnyJibcoB (TU3M;) HA UHIUKATOPE JTUIEBON
na"enu [1JIM-300.

Pe3ynbTaThl H3MEpEHUI pETUCTPUPYIOT B IPOTOKOJIE TIOBEPKHU.

6.7.6.7 BBIUNCHSIOT 3HAYEHUS OTHOCUTENIBHOM MOTPEIIHOCTH 1O (OopMyIIe:

0T, = (Tusm;— Tobp;)-100/Tobp; (6.2)

6.7.6.8 OTHOCUTENBHAS MOTPEIIHOCTh U3MEPEHUM MEPHUOJIA UMITYJIbCOB U IIE-
puojaa napabotku UIIP (OT,;) Bo Bcex ToUKax JMana3oHa M3MEPEHUH JTOJKHA HAXO-
nuThbesi B uHTEepBasie + 0,04 %.

6.7.7 IlpoBepka nramna3oHOB M OMpeIeICHHEe a0COIIOTHON MOTPEITHOCTH H3Me-
PEHUI CUJIBI TOKA
6.7.7.1 CobuparoT cxeMy COeTMHEHUI, TPUBEACHHYIO Ha pUCYyHKE 6.3.

TIJIM-300

K
°

J+ 4

PC-4

J- 3

Pucynok 6.3 - CxeMa NoaKIIFOUeHUsI CPEACTB MMOBEPKU IIPU IIPOBEAECHUN ITOBEPKHU
u3MepeHus cuibl Toka. K — kanubparop Toxa.

6.7.7.2 Ha xanmuOpaTope Toka 3a7ar0T 3Ha4eHusI CHIIbl Toka (JoOp;) mocneaoBa-
TEJIbHO B MSATHU TOYKaX JUISI KaKJIOro M3 Juana3oHoB uamepenuit (1, 2, 3, 4, 5) MA u
(6, 8, 10, 15, 20) MA. TIpoBOaAT OTCUETHI U3MEPEHHBIX 3HAUEHUMN CUIIbI TOKA (JU3M;)
Ha uHAuKaTope JuieBor nanenu [TJIM-300.

3necb 1 — HOMEp TOYKH JMAra30Ha CUIIbI TOKA,
Pe3ynprarel n3mMepeHuid perucTpupyroT B IPOTOKOJIE TOBEPKHU.
6.7.7.3 BBIUNCIAIOT 3HaUYCHHS a0COIIOTHOM MOTPENTHOCTH 10 hopMyJIe:
AJ; = (Juszm; — Jobp;) (6.5)

6.7.7.4 AOCONIOTHAsI TMOTPENIHOCTh M3MEPEHUN CHJIbI TOKAa BO BCEX TOYKAX
Jyaria3oHa M3MEpEeHUH J0JKHA HaXOAUThCSA B HHTEpBajIaXx:

— B auanaszose cuibl Toka (0-5) MA +0,0025 MA;

— B JIMamna3oHe cuiibl Toka (5-20) MA + 0,01 MA.

6.7.8 Pe3ynbTarhl MOBEPKU CUHUTAIOT MOJIOKHUTEIBHBIMH, €CIU BBINOJHSIIOTCS
ycioBus 6.7.3, 6.7.4.2,6.7.5.6, 6.7.6.6, 6.7.7.4.
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6.9 OdopmiieHue pe3yJbTaToB MOBEPKHU

6.9.1 Ilpu nonoxurensHbIX pesynbratax nosepku I11/IM-300 npusHaroT npu-
TOJIHBIM K AKCILTyaTalli U PETUCTPUPYIOT pe3yJIbTaThl B Ta0auue 6.2.

6.9.2 Ilpu orpunarenpHbIX pe3ynbraTax nosepku I11/IM-300 npusHaroT Henpu-
TOJHBIM K JAJIBHEMIIEN 3KCILTyaTalliy, BBIJAIOT U3BEIICHUE O HEIPUTOJHOCTH B CO-
orBerctBUM ¢ [P 50.2.006 ¢ ykazaHueM NpUYMH U PETUCTPUPYIOT PE3yJIbTaThl B TA0-

muue 6.2.
Tabsnua 6.2
Jlara Pesynprarsl [ara [Toxnuce nosepurens
IIOBEPKHU ITOBEPKHU CIEAYIOIIEN IOBEPKHU | U MOBEPUTEIBHOE

KJIEUMO
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7 TEXHUYECKOE OBCJAYXKUBAHUE U TEKYIIIUIA PEMOHT

7.1 Texuu4eckoe 00cCIy;KUBAHUE

7.1.1 Texuuueckoe oOCITy>KMBaHHE KaluOpaTopa Mpu dKCIUTyaTalluy 3aKIioya-
€TCsl B IOJITOTOBKE U MPOBEJICHUH €0 MEePUOINYECKON TTOBEPKHU.

7.1.2 IloBepKy mpOBOJISAT B COOTBETCTBUU C TpeOOBaHUSIMU paszjena 6.

7.2 PemoHT

PemonT Kanubparopa mponu3BoauTcs: Ha TPEANPUSTUN-U3TOTOBUTEIIE.

7.3 CBeieHus 0 peKJIaMaIUsX

7.3.1 Ilpu oOHapy>XeHUM HEUCIIPABHOCTU KanuOpaTopa B Mepuo JeHCTBUS ra-
PaHTHITHBIX 0053aTENbCTB, a TAKXKE MPH OOHAPYKEHUH HEKOMILJICKTHOCTH TMPH Tep-
BUYHOW TMPHEMKE H3JENHs, MOTPEOUTENb MOKEH BBICIATh B aApec MpeArnpHusITHs-
U3TOTOBUTEIIS MMCbMEHHOE U3BEIICHHUE CO CIEIYIOIUMU JaHHBIMH:

® 3aBOJICKOM HOMED;

e JaTa BBIITYCKa M JlaTa BBOJA KaJIMOpaTOpa B SKCILTyaTaIUIO;

® COXPaHHOCTh INIOMO MPENNPUATUSA-U3TOTOBUTEIIS;

e xapaktep aedexTa (UM HEKOMIUIEKTHOCTH);

7.3.2 Ilpu oOHapyx’eHUHU HEUCIPABHOCTH KanOparopa Mo MUCTECUCHUU rapaH-
TUUHBIX CPOKOB, NOTPEOUTEIIb TOJKEH BBICIATh B aJIpeC MPEANPUIATUSI-U3TOTOBUTES
HEHCTPABHBIN KaTuOpaTOp C 3aMOTHEHHBIM (POPMYIISIPOM M MTUCBMEHHOE M3BEIICHHE
C OoNnucaHueM JedeKTa.

7.3.3 IloutoBbli aapec mnpennpustus-uzroropurens: 620146, r. Exarepun-
Oypr, iep. Pemerankona, 22a, 3 stax. E-mail: info@kreit.ru

7.3.4 Pexnamanuu perucTpupytor B Tadmuue 7.1.
Tabmuua 7.1

Hata Kpartkoe conepxanue pexiiamanuu | Mepbl, IpUHATHIE IO peKJIaMallin
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8 TPAHCIIOPTUPOBAHUE U XPAHEHUE

8.1 TpancnoprupoBanue

TpaHCHOpTI/IPOBaHI/IG YIIaKOBAHHOTO KaHI/I6paTOpa HOJDKHO IMIPOHU3BOIUTHCA B
KPBITBIX TPAHCIIOPTHBIX CPCACTBAX BCCMH BUAAMH TPAHCIIOPTA, aBUATPAHCIIOPTOM -

TOJIBKO B TE€PMETH3UPOBAHHBIX M OTAIUIMBAEMBIX OTCEKaX B COOTBETCTBUU C
I'OCT P 52931.

8.2 Xpanenue
Xpanenue kanubparopa J0KHO MTPOU3BOAUTHCS B COOTBETCTBUU C YCIOBUSIMU
xpanenusa OXK4 no I'OCT 15150.

9 TAPA 1 YITIAKOBKA
9.1 KanubOparop ynakoBaH B CHELIUAIBHYIO CYMKY.

9.2 Tlepen yknaakod B CyMKY KaJMOpaTop ylakoBaH B MEIIOK U3 MOJMUITUIIC-
HOBOM IJIEHKH, KOTOPBIN JOJIKEH OBITh 3aKPbIT.

9.3 B ynmakoBOYHYIO0 CyMKy BMECTE C KaJIMOPaTOPOM TIOMEIICHbBI TIPUHAIICK-
HOCTH U DKCIUTyaTallMOHHAS TOKYMEHTAIIUSI, YI0KEHHBIE B TTOJIUAITUIICHOBBIE MEIIIKH.

10 MAPKUPOBAHUE U IINIOMBUPOBAHHUE

10.1 KanuOpaTop uMeeT CIeayIIIyI0 MAapKUPOBKY Ha JIMIICBON MaHEH:
e 3HaK yTBep)aeHus tuna CU;
® JIOTOTHII PENIIPUATUSA-U3TOTOBUTEIIA «KPEUTx;
e nazBanue «I1IM-300».

10.2 KanubpaTop uMeeT CIeaYyIOIIyI0 MAapKUPOBKY Ha 3aJIHCH MaHEH:
3aBOJICKOM MG U3AEIUS;

WCIIOJTHEHUE;

3aBOJICKOU MTOPSIKOBBIA HOMED;

HOMUHAJIbHOE 3HAYEHUE U AUAIa30H HANPSHKEHUS IUTAHUS;
MaKcuMaJlibHas moTpedsieMasi MOIIHOCTh B BaTTax.

10.3 IInomOupoBaHue OCYIIECTBISIOT HAa CTHIKE JIMIEBON MAaHEIU C OCHOBAaHMU-
€M KOpITyca HaKJICMBAHUEM DTHUKETKH C JIOTOTUIIOM MPEANPUSTUS - U3TOTOBUTEIIS.
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11 CBUAETEJIBCTBO O IIPUEMKE

Kamubparop I1JIM-300, 3aBojickoii HOMEp , COOTBETCTBYET TpeE-
OoBaHuAM TexHuueckux yciaoBud TV 4213-037-44147075-02 u npu3HaH TOIHBIM
K DKCIUTyaTalyu. Y CTAHOBJICHHBIE MPEANPUITAEM—U3TOTOBUTEIEM 3HAYEHUS IMapa-
METPOB HACTPOIKHU NpuBeAeHbI B Ta0aune 11.1.

Tabmuma 11.1

No HaumMenoBanue napamerpa 3HayeHue
F000 Tun monyns 1200
F001 3aBoJCKOI HOMED CooTB. macnopTy
F002 Bepcust nporpamMmmebl
FO17 [ara YcTaHOBIEHBI
FO18 Bpewms TEKyIlHe
F025 [Taposib HamaTUMKa FFFFFFFF (uer)
0005 Cereoii Homep USB 01

Jlara BbIITyCKa

IIpencraBurens OTK

12 CBUAETEJBCTBO Ob YITAKOBBIBAHUH

Kanu6parop [1/IM-300, 3aBoackoit HoMep , YIAKOBaH COIJIACHO
TpeOoBaHUsIM TexHuyeckux yciaoBudl TY 4213-037-44147075-02.

Jlara ynmakoBku

YakoBKy IIpOU3BEI
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13 ABUKEHHUE ITPU DKCILIYATAILIUHU
Tabmuua 13.1

[locTynun damunus, OTtnpaBieH damunuys,
Otkyna |Homep u nata| nomkHOCTB U Kyna |Homep u nata| posmkHOCTB M
Hapsiaa MOJIIUCH JIUIIA, Hapsaga MMOJIIHNCH JIUIIA,
OTBETCTBEHHOT'O OTBETCTBEHHOT'O
3a IMPUEMKY 3a OTIPABKY
14 YTUWIN3ALIAA

14.1 KanuGpaTtop He COAEPKUT IParolieHHbIX METAJUIOB U MaTepUaloB, Mpe-
CTaBJISIOIIUX OMACHOCTH JJIS KU3HH.

14.2 Vrunuzamus kanuOparopa TpOU3BOAMUTCS OTIEIBHO MO TpYIINaM MaTe-
PHAJIOB: IJIACTMACCOBBIE 3JIEMEHTHI, METAJUTMUECKUE KPETIEKHBIE DIIEMEHTHI.
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IHPUJIO’KEHUE A — IlepeyeHb HOpPMATHBHBIX M TEXHUYECKHX JOKYMEHTOB,

I'OCT P 52931-2008

I'OCT P 51350-99

I'OCT 14254-96
I'OCT 12.2.007.0-75
I'OCT 2.601-2006

I'oCT P
MDOK 870-5-1-95

I'OCT P 8.654-2009

MU 3286-2010

HA KOTOpPbIE 1aHbl CCHLJIKU B PD
[TpuOOpBI KOHTPOJISL U PETYIUPOBAHHS TEXHOJIOTHUECKUX MPOIIECCOB.
OO01u11e TeXHUYECKHUE YCIOBHUSI.

be3omacHOCTb AMeKTPUYeCKUX KOHTPOJIEHO-M3MEPHTENBHBIX TPUOOPOB
u naboparopHoro obopyaosanus. Yacts 1. OOmmue TpeboBaHMs.

Crenenu 3anuThl, odecrneunBacMbie 00omoukaMu (kox IP).
CCBT. Uznemus snektporexandeckre. Oormme TpedoBaHust O€30MacHOCTH.
ECK/I. OkcmmyataninoHHbIE JOKYMEHTHI.

VYcerpolicTBa U CUCTEMBI TeJIEMEXaHUKU. HacTs 5.
[TpoTokonsl nepenauu. Paznen 1. @opmartsl nepenaBacMbIX KaJpoB.

I'CU. TpeboBaHust K IpOrpaMMHOMY OOECIIEUEHHUIO CPEICTB M3Mepe-
Hui. OCHOBHBIE MTOJIOKEHUS

Pexomennarust. [IpoBepka 3auThl IPOrpaMMHOT0 00ECTICUEHHSI U OIl-
peneneHue ee ypoBHS IPU UCIBITAHUSX CPEACTB U3MEPEHHUH B LIEISIX
YTBEPKICHUS THIIA.

TV 4213-037-44147075-02 Kanubpartops I[1IM-300. TexHudueckre yCciaoBHs.

CIII'K.407131.026P5

[IpeobpazoBarens pacxona Buxpeakycrudeckuii METPAH-300I1P.
PykoBozcTBO MO 3KCIUTYaTaluu
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[MTPMJIOXKEHMUE b - [lepeunu napametpoB u airoputMoB Kanubparopa
Tabmuna b.1 — [lepeyens napamerpoB Kanmubparopa

Howmep HaunmeHnoBanue napamerpa Hazuna| Bug | Mecto Hoctyn
napamerpa qenme| 2) 2
MI0JIHOE KpaTKoe
1 3agaua «Anasnorosbie HacTpoiiku I1/IM-300»
0400 |Omnopnoe Hanpspkenue Uon, B Uon 3K I1 I3y 11 23
0401 |OnopnHoe conporuBienue Ron, Om | Ron 3K I1 113V /] 23
0408 |Ilopor nepexnroyeHus ALII |ITopor 3K | 2 I3V ] 23
min, max
0402  |Koadpdumment ycunenus Kycl Kycl 3K I1 3y a 23
0403  |Koaddumument ycunenus Kyc2 Kyc2 3K IT I3V 1 23
0404 |Kosddumment ycunenus Kyc3 Kyc3 3K I1 13y 1 23
0405  |Cwmewenue o Kyc 1 CmemKycl| 3K II I3V 1, 23
0406 |Cwmemenue o Kyc 2 CmemKyc2| 3K IT 3y a 23
0407  |Cwmewenue no Kyc 3 CmemKyc3| 3K II I3V 1, 23
0409 |U3mepennsrit Tok [, MA Inzm P I1 o3y 22
2 3apgava «O6mmue Hactpoiiku I1IM-300»
F025 |[lapons Hanaaku [Tapoinb2 HIT | 14 3y a 22
0200 |Ta6mwmma dhamummit Tab6®amun | HII C I3y [ 12
0201 |Tabnwuia TUMOB MPUOOPOB Ta6Tunllp | HII C 3y a 12
0202  |Tabnuiia THUMOB BBIXO/IOB Ta6TunBer | HII C 3y a 12
0103 |Damunus Damuins HIT | M1 3y a 12
0104  |Tun npubopa TunlIpu6 HIT | 11 I3V [ 12
0105 |Tum BBIXONA TunBeixon | HIT | 1I1 3y a 12
0107 |3aBoackoit HOMep mpudopa 3aBNmpu6 | HII | 1114 3y a 12
0108 |Bpewms oxunanus, ¢ BpOxun HIT | Al 3y a 12
0109 |Ycpeanenue, nepuoaoB Yepenn HIT | Al 3y a 12
0102 |duametp Hawmetp HIT | A2 3y a 12
010C |MakcumanbsHOe Bpems oBepku, ¢ (MaxBpems | HIT | J12 I3V ] 12
010B (Bec ummyinbca Beclmn HIT | IT 3y a 12
FO017 |Jdara HH JJAMMIT Jlata ) X03Y 12
FO18 [Bpewms 00 cc MM yu Bpems ? X03y 12
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[Tponomxenue Tadnauubl b.1

Howmep HaunmeHnoBanue napamerpa Hazuna| Bug | Mecto Hoctyn
napamerpa qenme| 2) 2
ITonHoe KpaTKoe
1 3agaya «Cucrema IIJAM-300»
FOO01 |3aBojackoit HOMep 3aBN 3K | 112 I3y 11 13
F026 |Ilapons ypoBHs “Pa3paborunk” ITapons3 3K | 1114 113V /] 33
0005 |CeteBoii Homep USB HomepUSB | 3K | HII I13Y 1 20
FO00 |Tun monmyns Tun 3K | 112 13y 1 20
F002 |Bepcus nporpaMmel IIporp 3K | I I3V ] 10
FOIC |Kox nonw3oBarens [Tonb30B C 11 113y 1 12
[MTPUMEYAHUA:

1. II—wuucno ¢ nnaBaromieit 3ansroit; 1l — mecrnanuarepuyHoe uucio, | — necatuyHoe uucio, S —
cumBoi. udpa o6o3nagaeT uncno 0aliT BO BHYTpEeHHEM IpeIcTaBIeHUH uncia. Yucna ¢ mia-
BaroIieit 3amsaroit B popmate cranaapra IEEE-754 (kopoTkue BemecTBeHHbIE yncia, 4 0aiTa).

2. II3V [, II3VII — penporpammupyemas IaMsTh JaHHBIX U IPOTPAMM COOTBETCTBEHHO. XO3Y —
BHEILIHSS ONEpaTUBHAS MMAMSTH C MUTAHUEM OT BHYTPEHHEro UCTOYHUKA. O3Y — BHYTpEHHsS
orepaTUBHAs MaMSTh, IPU OTKJIIOYCHUH BHEITHETO MUTAaHUs HH(POpMaALIUSI HE COXPaHSIETCS.

3. [lepBas mudpa o603HaYaET YPOBEHDb JOCTYIIa Ha YTEHUE, BTOpas Ha 3anuck: () — omepanuu HeT, |
— TOJIB30BATENb, 2 — HANAAUUK, 3 — HACTpOUIIUK (cM. 3.2).

4. Yetsipe OaiiTa ¢ TBOUYHO-IECATHYHBIM IPEACTABICHUEM BpeMEHH: IycToi, cekyH bl oT 00 10 59,
MuHyTHI 0T 00 10 59, yace! ot 00 1o 23.

5. YetsIpe 6aiiTa ¢ TBONYHO-JECATUYHBIM MPEICTABICHUEM JaThl: JeHb Heaenu (00 moHeaenbHHUK,
..., 06 Bockpecenne), nata ot 01 no 31, mecsu ot 01 go 12, mnagmmue uudpsi roga ot 00 1o 99.
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HPUJIOKEHHUE /I (cipaBo4yHoe) - /IBOUYHBbIE U IIECTHAANATUPUYHBbIE KOAbI

Ta6mmma JI.1 — JIBondHbIe KOBI MECTHAIATUPUYHBIX YHUCEIT

16-puunoe | nBouu- || 16-puunoe | nBomd- || 16-puunoe | nBoumu- || 16-puyHOe | ABOMU-
YHCJIO HBIN KOJ YHCJIO HBIM KOJ YHCJIO HBIM KOJ YHCJIO HBIM KOJ|

0 0000 4 0100 8 1000 C 1100

1 0001 5 0101 9 1001 D 1101

2 0010 6 0110 A 1010 E 1110

3 0011 7 0111 B 1011 F 1111

HlecTHaamaTupUYHbIE YUCIA — 3TO CHOCO0 COKpAIleHHOM 3alMcu IBOMYHBIX KOZOB. Kax-
JbI AT JAHHBIX COCTOUT M3 BOCBMHU JBOMYHBIX Pa3psaoB (OMTOB), HyMEpPYEMBIX CIpaBa HAJEBO
ot 0 go 7 (0-# pa3psan muaamuii, 7-i pa3pan crapumil). Kaxxaple yeTslpe IBOMYHBIX pa3psia Ha3bl-
BAIOTCSl TeTPA0i, KOTOpasi MOXKET MHAMIMPOBATHCS B IMIECTHAAIATUPUIHOM BUjae. baiT cocrout
W3 JIBYX TETpaj, crpasa (ABou4HbBIC pa3psabl 3-0) muaamias, cieBa (IBOMUHBIE pas3psbl 7-4) crap-
mas. Takum oOpazoM, Kaxablii O0alT m3o0paxaeTcss NByMs IIECTHAAIATHPUYHBIMU Idpamu. B
HIECTHAALATUPUYHOM H300paXEHUU MapaMeTpOB, COCTOSIINX M3 HECKOJBKUX OailT, OaiiThl Hyme-
pYIOTCS cjeBa HallpaBo: KpalHMH JIeBbIN OaliT nmeeT ycioBHbIN HOMep 0, KpaifHuii paBblii UMEET HO-
Mep 1 B IByXOalTOBBIX TapamMeTpax U HOMep 3 B UEThIPEXO0alTOBBIX mapaMeTpax (cM. Tadmmuiry J1.2).

[lepexon oT meCTHAALATUPUIHON KOAUPOBKU K JBOUYHON M 0OPATHO MO>KHO BBIIIOJIHUTD C
nomotnpto Tabmuuel J1.1. Hanmpumep, B miecTHaAUATHPUYHOM BUie OalT MHAUIMPYETCS Kak AS.
Wcnonb3ys nanHble U3 CTPOK «A» U «5» tabnuusl .1, noxyyaem asonunoe uuciao 1010 0101, co-
nepxaniee koabl «1» B paspsgax 7,5,2,0 u koasl «0» B OCTaNIbHBIX pa3psaax.

Ta6muma /1.2 — Pacnionoxenre 6aiiTOB M IBOMYHBIX Pa3psI0B MPU UHIAUKAIIMH IIECT-
HAJIIIATUPUYHBIX YHUCEIT

OnuoOaiiToBoe

Oaiit

716[5]4]3][2]1]0

JIByx6aiiToBoe
baiit 0 (J1eBbIi) baiit 1 (mpaBblii)
716|5(4(3|2|1|0pL|1|1|1|1]1|9]8
5(4[3[2]1]0
UeTpipexb6aiiToBoe
Baiit 0 (;1eBbIit) Baiit 1 Baiit 2 Baiit 3 (npaBbiii)
71654321 (0pL|1 1[1|1]1|9]8]2|2 211(1]1]1 31212121222
413[2]1]0 312]/1/0(9[8]7|6]1[0]/9|8]7|6]/5|4

Bcero B okymeHnTe 42 MpoOHYMEPOBAHHBIX CTPAHUIIBI.
Otneuarano B Poccum.




