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BBeageHue

Ha3nauenue u 001acTh NpUMEHEHUS:

[IpubGopsl  ans  u3MepeHW  Mokas3aTrenedl  KadecTBa  JJIEKTPUYECKOM  BHEPruu U
AJIEKTpO’HEpreTuueckux BeqnduH «Heprorectep IIKD-AM» (manee — mpuOopsl) mpeaHa3HaueHBI
JUISL U3MEPEHUM M PETUCTPALlMM OCHOBHBIX MOKa3aTeslell KauecTBa 3JIEKTPUUYECKON 3HEepruu (najiee -
[TIKD), u3MepeHuit 1 perucTpalii OCHOBHBIX ITapaMETPOB IEKTPUUECKONW SHEPTUU B OAHO(A3HBIX U
Tpex(a3HbIX AEKTPUUYECKUX CETIX (B TOM YMCIE NEHCTBYIOIIMX 3HAUYEHUIN HAIPSDKEHUH M TOKOB IIPU
CHUHYCOUJANLHON U UCKaXEHHOU (hOpMax KPHUBBIX, aKTUBHOW, PEAaKTUBHOW U TMOJHOU AJIEKTPUUYECKOM
MOIIHOCTEH), MU3MEPEHUH MNapaMeTpoB BTOPUYHBIX IeMed (MOILMHOCTH HAarpy3ku H3MEpPUTENIbHBIX
TpaHc(OpPMATOPOB U NaJECHUS HANpsDKEHUs) B CHCTEMax ydeTra 3JIEKTPUYECKOM SHEpPTUu U HOTepb
AIIEKTPUUYECKON YHEPTUH B JTMHUAX SICKTPOCHAOKEHHS.

OO6nacTe mpuMeHeHus: — ofHO(a3HbIe U TpeX(aszHble IEKTPUUECKHE CETH MEPEMEHHOI0 TOKa
yactoto 50 I'l, ayekTpuyeckue MNOACTAHLMH, MPOMBIIUIEHHbIE NPEINPUSITHS, KOHTPOJIUPYIOIINE
(HaJ30pHBIE) OPTaHbI.

PykoBoacTtBo mo »skcrutyatanuu (maigee — PD) comepxuT cBeneHus, HE0OXOAMMBIC st
HKCIUTyaTaluH, TEXHUYECKOI0 0OCTYyKHBAaHUS, TPAHCIOPTUPOBAHUS U XpaHEHUsl NMPHOOPOB, a TaKKe
CBEJICHHUs, YIOCTOBEPAIOIIME TAPAaHTUH M3TOTOBUTENS, CBEICHHsS O TIIOBEPKE, CBUICTEIBCTBA O
IIPUEMKE U YIIaKOBKE.

Crpykrypa pacumdpoBki o0003HAYeHHs] THUNa 0OpuOOpa ¥ BO3MOXKHBIX MOJAUUKALNN
MpeCcTaBieHa Ha PUCYHKeE 1.

Oueprorectep [IKD-AM-XX-XX

L Kunaccel XxapakTepucTuk mporecca u3MepeHHil:
A —10 I'OCT IEC 61000-4-30-2017;
S—mo I'OCT IEC 61000-4-30-2017.

1, 2,— ucnoaHEeHUE TPUOOpPa O HOMEHKIIATYPe
m3mepsieMbix [1IKD (cm. Tabmuiy 1)
T HomuHnanbHble 3HaYEHUS TOKOB MEPBUYHBIX MACIITAOHBIX
npeoOpaszoBaresneit Toka:
ToKon3MepuTenbHbIX Kienied 10 A, 100 A, 1000 A;
ruOKNX TOKoM3MepuTeNnbHbIX Kiemnieir —300 A, 3000 A,
——  Kuacce Tounoctu nmpubopa ¢ TOKOU3MEPUTEIbHBIMU
KIICIIIAMH:
K02 - toxomsmepurenbusie kiemu (10 A, 100 A, 1000 A)
kjaacc Tounoctu 0,2;
KOS5 - tokousmepurenbubix kienmu (10 A, 100 A, 1000 A)
Kjacc TouyHocTtH 0,5;
K20 - Toxousmepurensusie kiemu (300 A, 3000 A) knace
TOYHOCTH 2,0.
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Tabnuua 1- Mcionmaenus [IpuGopoB mo HoMeHKIaType nzMepseMbix [1KD

Hcnoanenue
1 2

Haumenosanmue INKD

YcraHoBUBIIEECS] OTKIIOHEHUE HANIPSIKEHUS

OTKIJIOHEHHE YaCTOThI

KoaddunmenT HecuMMeTpin HaNIpsHKSHHIA 10 00paTHOM MOCIISIOBATEILHOCTH
KoadbdunmenT HecuMMeTpu# HaNPsHKSHUI M0 HYJIEBOW MOCIEA0BATEIbHOCTH
CymmapHbIi K03()QHUIHEHT TApMOHIUYECKHX COCTABJISIONINX HAPSOKSHUS
Koad dutimeHTsl rapMOHHYECKUX COCTABIISIONINX HAPSKEHUS

JUIMTenbHOCTh MpoBajia HaMPsHKEHUS

['myOuHa mpoBaa HanpsHKCHUS

OcTaTtoyHoe HanpsbKeHue (P mpoBaie)

JIMMTEeNIbHOCTh BPEMEHHOTO TepEHAPSIKEHUS

MakcuManbHOE 3HaYSHHE HAIPSHKCHUS MIPH epeHANpsyKEHUN

JUTMTenbHOCTh NpepbIBaHUs HAPSKEHUS

OcTaTto4yHoe HanpsKeHue (Mpu NpepbIBaHuN)

KpaTtkoBpemenHas no3a Quukepa

JlimrenbHast 103a Gumkepa

OTtpuniatenbHOE OTKIIOHEHHE HANPSKEHUS

[TonoxxuTeapbHOE OTKIIOHEHNE HANTPSHKEHUS

CpenHexkBaapaTHYeCcKOe 3HaAUYCHUE HAMIPSHKEHHUSI UHTEPrapMOHUYECKOM
[IEHTPUPOBAHHON MOATPY B

[Tpumeuanue. 3Hakom «+» ormedensl [1KD, nsmepsiemsie [IpubopoM B TaHHOM UCTIOJIHEHUH.

|+ |+ |+

R R N S S S R S S R B
1

+ |||+ |+

[Tpumeps! o603HaueHust Mmoaudukanuii [Ipubopos npu 3akase:

«39ueprorecrep [IKD-AM-A1-100/1000K05» — ITpubop ¢ perucrpanueii IIKD mo T'OCT IEC
61000-4-30-2017knacc A, nomenknatypoit 11IK3, npusenenHoit nis ucnonHenus 1 B Tabmuue 1, u ¢
BXO/SIIIMMHU B KOMIUIEKT MOCTaBKH TOokouaMepuTenabHbiMU Kiemamu 100 u 1000 A kinacca TOYHOCTH
0,5.

«39ueprorecrep [TKD-AM-S2-XX» — [Ipubop ¢ perucrpanueii [IK3 mo I'OCT IEC 61000-4-
30-2017 xmacc S, momenknatypoii [1KD, mpuBenmeHHoil st ucmonHeHus 2 B Tabmuie 1, u 6e3
MePBUYHBIX MACIITAOHBIX TIPeoOpa3oBaTeseii ToKa.
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1 TpeboBaHMA 6e30NaCHOCTHU

1.1 Tlpu pabore c IIpubopom HeoOxoaumo coOdOAaTh TpeOoBaHUS OE30MaCHOCTH,
yCTaHOBIICHHBIE HallMOHAIBHBIMH [IpaBuiamu.
[TosicHeHus cumBoOIIa

Ha nanenu [Ipubopa npuseneno B pasnene 3 (moapasnen «Bxmouenue [Ipubopay).

1.2 Tlo 6e3omacHoctu [Ipubopsr coorBercTByeT ['OCT P 52319-05, kareropust uzmepenuii Il u
III, crenens 3arpsi3HeHus 1, ycuneHHast U30JA1usl.
Crenens 3amuthl o6omouek mo 'OCT 142541P51.

1.3 MakcumansHOe 3HauYeHHE (ha3HBIX HAIPSHKEHUH HAa M3MEPUTEIBHBIX BXOJaX JOJKHO OBITh
He Oonee 400 B oTHOCUTENBHO «HEHTpaAIm.

MaxkcuManabHOE 3HaU€HUE JIMHEWHBIX HANPSDKEHUH MEXIYy U3MEPHUTENbHBIMHU BXOAAMU JTOJIKHO
obITh He Oonee 600 B.

2 OnuncaHwue lNMNpudopa
U npuHUMna ero padoTbl

2.1 HazHayeHue n onucaHue

[TpuHumn neWcTBus MpuOOPOB OCHOBAH Ha aHAJIOrO-UKU(POBOM MpeoOpazoBaHUM MIHOBEHHBIX
3HAYEHUI BXOJHBIX CHTHAJOB TOKa W HANPSKEHUS C MOCISAYIOIMM BBIYUCICHUEM 3HAYCHHIA
U3MEpPSEMBIX BEJIMYUH U3 TIOJYYEHHOTO0 MacCHUBa BHIOOPOK.

[TpuGopHI BHIIIOTHEHBI B BHJIE IIEPEHOCHOTO CPEACTBA U3MEPEHHM U COCTOSAT H3:

- U3MEPUTEIHHOTO OJIOKA, HA JUIEBON MaHEIN KOTOPOTO PACTIONOKEHBI IBETHON T'pauiecKuid
JTUCIUIeH W KIIaBUATypa, Ha 3aJHEH KPBIIMIKE KOTOPOrO MUMEETCS OTCEK ISl aKKyMYJISTOPOB MUTAHHS,
Ha OOKOBBIX TAHENAX OJIOKAa PACIIOJIO0KEHBI OpraHbl MPUCOCAUMHEHUS (COSTUHUTENH): OJI0Ka MTUTAHUS,
KOMIIBIOTEPA, aHTEHHBI, IPeoOpazoBaTesiell TOKa U IIYTOB KOHTPOJIS HANTPSKEHUS;

- Onoka MUTaHMS [JIS AJIEKTPONMTAHUS HU3MEPUTENBHOrO OJIOKa M 3apsaja aKKyMYJSITOPHOMN
Oarapew (1o 3aKasy);

- KOMIUIEKTOB MacHITaOHBIX MpeoOpazoBareneld Toka (MO 3aKasy), BBIIOJHCHHBIX B BHJIC
TOKOM3MEPUTEIBHBIX KIIeleH (pa3beMHBIX TPaHC(HOPMATOPOB TOKA).

ApXUBUPOBaHUE PE3YJIBTATOB M3MEPEHUN NPOU3BOAMTCS BO BHYTPEHHEW JHEPrOHE3aBUCHMOM
namstu npubdopos. [Ipubopsr umeroT B cBoeM coctaBe unrepdeiicsl USB g nepenaun nndopmanuu
BO BHEIIHUE YCTPOMCTBA.
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Jlata M3roTOBJICHHS, 3aBOJICKOM HOMEp yKa3aHbl Ha 3aBOJICKOW TaOIHMUYKe, pacCIOIOKCHHON Ha
3aJiHEeN CTOpOHE KopItyca mpubopa.

[IpuGopsl B 3aBUCUMOCTH OT MOJIM(UKALMKU OOECIEUMBAIOT PETHCTPALMIO C IMOCIEAYOIEen
nepenaveit Ha nepcoHanbHbIi kommbloTep (I1K):

craructnyeckux JaHHbIX 1o ITIKD 3a 512 cyrtok, komumuectBo usmepenuil [1KD, monasBmmx B
HOpMaibHO Jomyckaemble mnpenensl (H/II), mpemensno mpomyckaemsbie mpenenst (I[IJAI1) u He
MOMABILUX B 3TU NPEJENbl B TEUEHUE CYTOK;

M3MEpPEHUH 3HaU€HNH U JUTUTEJIbHOCTEN IIPOBAJIOB HAIIPSDKEHUS U NIEPEHAIIPSHKEHUN;

M3MEpeHuil 3HaueHuil nokasareneil kadecta annekrpuueckoi suepruu no ['OCT 32144-2013 u
[apaMeTpoB AJIEKTPUUYECKOH CeTH co BpeMeHeM ycpenHeHus 3 ¢, 10 muH, u 2 4., TayOHHa
perucTpanmm, He MeHee:

36 yacoB Jis1 BpEMEHHU YCPEIHEHHUS 3 C;

12 mecsueB npu BpemMeHH ycpeaHenus 10 MuH;

24 Mecsa Ipu BpeMEHH YCpeaHEHUs 2 U;

perucTpanus JaHHBIX, TOcTymammux HernocpeacTBeHHo ¢ AIII, ¢ gactoroit 10 k' (3 dassr
HampsbkeHuss U 3 ¢a3pl TOKa) B pPEXUME 3amuch LU(POBOM OCHMIUIOTPAMMBI, INTEIBHOCTh
peructpanui - 1 gyac npu OTCyTCTBUU APYTUX apXUBOB).

[Tpubopsl oOecneunBalOT WHAMKALMIO Ha TIpadUyeckoM JHCIIee Ppe3ysIbTaTOB H3MEpEeHHUs
3HaueHui ocHoBHBIX [IKD u mapaMeTpoB ayIeKTpUYECKOM CETH CO BpEMEHEM UX YCpenHEeHus 3 c.

ITpuGops!l B 3aBUCUMOCTH OT MOAU(UKALIUN 00ECTIEeUNBAIOT U3MEPEHUE U MHAWKALIMIO aKTUBHON
Y PEaKTUBHOM 3JIEKTPUUECKON SHEPruu B MPSIMOM U 0OpaTHOM HAINpaBiICHUM Ha 33JJaHHOM MHTEpBaJle
BPEMEHH.

[TpuGopsl B 3aBUCUMOCTH OT MOAM(DUKAIUN OO0ECIEYNBAIOT W3MEPEHHUE W WHAMKAIUIO
napaMeTpoB HAaIpsDKEHMsT M TOKa MO TpeM ¢a3zaM M BBIYMCICHHE NapaMeTpoB TOKa HyJIEBOIO
IIPOBO/IHUKA.

[TpuGopsl  BBIMOJHIIOT MPOBEPKY pabOTOCHOCOOHOCTH Y MPABWIBHOCTU  MOAKIIOYECHHUS
AIIEKTPUYECKUX H3MEPUTEIbHBIX IpeoOpa3oBaTenell HampsDKEHUs, TOKA, aKTUBHOW M PEAKTHUBHOU
MOIITHOCTEeH, OIHO(A3HBIX U Tpex(a3HbIX CUYETYMKOB 3JICKTPUYECKOH SHEPruM Ha MeCcTax HX
AKCILTyaTaluy.

2.2 YcnoBusa akcnnyartauuu

2.2.1 HopmanbHble u paboune ycnoBus npumeHenus [Ipubopos npuBeaenst B Tadmume 2.1.

Tabnuya 2.1
HopmanbHbie n padodune ycJ10BHsI NIPUMEHEHHs NPUOOPOB
3naueHue (00JaCTh 3HAUCHUI)
Brnusitomias BenuyrHa
HOPMAaJIbHOE pabouee

TeMmmepaTypa okpyskaroIiero so3ayxa, °C 235 ot —20 10 +55
OTHOCHUTENBHAS BIAXHOCTh BO3AyXa, % He 6oiee 90 90 ipu 30 °C
ATMocdepHoe naBiaeHue, MM pt. cT. (kl1a) 537-800 (70-106,7) 537-800 (70-106,7)

DneKTponuTaHue DHEProTecTepa OCYIIECTBISAETCS OT aKKyMYJSATOPHBIX OaTtapeil uiam OT ceTu
MEPEMEHHOT0 TOKa yacToToil oT 45 ' 1o 65 I'inanpsxenuem ot 90 B no 264 B (pu ncnosib30BaHun
bnoka nuranus MC2.087.030).

[Ipn wucnonwp3oBanum Oyioka mnuraHus yHuBepcanbHoro (BITY) snexrpornuranue mupubopa
Oueprotectep [IKD-AMocymecTBiusieTcss OT UcCaeAyeMOn ceTH (M3MEpUTEIbHOU 1enu) ¢ (da3HbIM
HanpspkeaueM ot 0,8Uy mo 1,5Up):

" [MTaHue OT OJIHOM (a3wl HampsbKeHueM ot 55 B mo 260 B;

" muTaHue OT Tpex(a3Hoil YeThIPeXNPOBOAHOM ceTn HanpspkerueM oT S0 B mo 260 B (da3znoe);

7
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" [UTaHWe OT Tpex(a3zHOW TPEXMPOBOMHOW ceTh HampspkeHuneM ot 55 B mo 430 B

(mexaydaszHoe).

[Ipu nonkiroueHMM DHEproTecrepa K CETH NEPEMEHHOr0 TOKa MPOUCXOIAUT aBTOMATUYECKas

noJ3apsi/ika akKyMyJISITOPHBIX OaTapeit.

2.3 CoctaB JHeprorecrTepa

2.3.1 DHeproTtecTep MOCTABISETCS B KOMIUIEKTAIIMU, COOTBETCTBYIOIIECH TOTOBOPY MOCTABKH.

JlaHHbBIe A5 oTpeieNieHus] KOMIUICKTAllUY TPUBEICHBI B Ta0uie 2.2.

Tabnuna 2.2

HaunmeHnoBanue O603HaueHue Kon-Bo
[Tpubop «Oueprorectep [IKD-AM» HOIP.41111.016 1 wr.
brok muranus ¢ cereBsiM kabenem 230 B (=12,6 B, 0,8 A) MC2.087.030 1 .
[IporpammHuoe obecniedeHne « JHEPTOMOHUTOPHHTY 1 mr.
AkkymyssiTopHble 6atapen tuna AA (ae menee 2100 MA-4) 4 wr.
IIlyme1 TecTepuble (4 11BeTa) 4 .
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[Iponomxenne TadauIs! 2.2

Kabens mis cssasu ¢ I[IK mo USB 1 mT.
PykoBoAcCTBa MO AKCIUTyaTanuu H®IP.41111.016PD 1 7Kk3.
VmakoBka 1 mrT.
JlomomHUTEIBHBIC TPUHAIC)KHOCTH: D
Kinemu Tokonzmepurensubie 10 A 3 mr.
Iynt Iy =10 A nns knemeit 10 A MC5.064.001-00 1 .
Knemm Tokonsmepurensusie 100 A 3 mT.
[yt Iy = 10 A ans knemeit 100 A MC5.064.001-01 1 mr.
ynt Iy =100 A nng knemein 100 A MC5.064.001-02 1 mT.
Kiemu Tokonsmepurensubie 1000 A 3 mrT.
[lynt [y =100 A nns knemeit 1000 A MC5.064.001-03 1 mr.
[ynT Iy = 1000 A s kienteit 1000 A MC5.064.001-04 1 mT.
KomruiekT knemneit Tokonsmeputenbubix 300/3000 A 1 mIT.
IAHTEHHA CITyTHUKOBAas 1 mr.
0510k uTaHus yHuBepcaiabHbli (BITY) 1 mr.
[Ipumeuanus:
1 momoMHUTENbHBIC TPUHAIEKHOCTH MTOCTABIISIOTCS B COOTBETCTBUU C IOTOBOPOM TOCTaBKH;
2 o TpeOOBaHUIO OpraHu3aluii, MPOU3BOASIINX PEMOHT U NoBepKy IIpubopos, nocrassercs
pPEMOHTHAsI JOKYMEHTAIHSI.

2.4 TexHNn4YeCcKue xapaKkTepUCTUKHU

2.4.1 Moaucduxkaruu [Ipudopos

2.4.1.1 Tlo kiaccy XapaKTEpUCTHUK IpoIecca U3MEPEHUS U HOMEHKJIatype uamepsembix [TKD
[TpuGopsI UIMEIOT CIIEAYIOUIHE MOIU(DUKAIIH:

AX — kiacc A xapakrepuctuk npouecca uamepenus [IKD nmo 'OCT IEC 61000-4-30-2017, ¢
HOMEHKJIaTypoit mokazareneit [IKD, mpuBeneHHO# 115 rcrionHeHus X B Tabmune 1;

SX— knacc S xapakrepuctuk mnporecca uaMepenus [IKD mo 'OCT IEC 61000-4-30-2017¢
HOMEHKJIaTypoit mokazareneit [IKD, mpuBeneHHO# 715 ricionHeHus X B Tabmuie 1;

2.4.1.2ITpuGops! MOTYT MOCTABISATHCS:

= 0e3 IepPBUYHBIX MACIITAOHBIX MPEeOOpa30oBaTEICH TOKA,;

" ¢ KOMIUICKTOM IEPBUYHBIX MAcIITa0HBIX MTpeoOpa3oBaTeel Toka.

[Ipu mocTaBke ¢ KOMIUJIEKTOM MEPBUYHBIX MACIITAOHBIX MpeoOpa3oBaresneil Toka B 0003HaAUCHUU
moudukanuu [Ipudopa nomkeH ObITH MPUBEACH IMOJIHBINA MEepeyeHb MEPBUYHBIX MpeodpazoBarenet
TOKa C YKa3aHHeM KJlacca TOYHOCTH M 3HAU€HUH HOMHUHAJIbHBIX TOKOB (B COOTBETCTBHH C 3aKa30M).

B xommnekT nocraBku [IpuGopa MOTYyT BXOIUTH:

" TOKOM3MEpHUTENbHBIE KiemHu Kiacca TouHocTd 0,2 (B yCIOBHOM 0003HaYeHUH MOAU(UKAIIIH
ykaszpiBatoTcs kak «XKO02», rame X — HOMMHAJIbHbIE 3HAYEHUS TOKA TOKOM3MEPUTEIbHBIX KIICIIEH,
MePEYHCIICHHBIE Yepe3 3HAK «/»);

" TOKOM3MEPHUTENbHBIC KIemHu Kiacca TouHocTd 0,5 (B yCIOBHOM 0003HaYeHUH MOAUDUKAIIH
yka3biBatoTcsl Kak «XKO05», rme X — HOMHUHaJIbHBIE 3HAYEHUSI TOKA TOKOM3MEPHUTEIBHBIX KIIEHIEH,
MIEPEYUCIICHHBIE Yepe3 3HAK «/»);

" TUOKHWE TOKOU3MEPHUTEIbHBIC KIemHM Kiacca TodyHocTH 2,0 (B yCIOBHOM 0003HAYCHHH
Monudukanuu ykaseiBatoTcs kKak «XK20», rme X — HOMHHANbHBIE 3HAYEHHUA TOKa THOKHUX
TOKOW3MEPHUTENBHBIX KJICIIEeH, NePEeUNCICHHBIC Yepe3 3HAK «/»).
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B ycnoBHOM 00603HaueHUH MOAM(UKAIIUN BHIBI TIEPBUYHBIX MacIITaOHBIX MpeoOpa3oBaTeiei
TOKa OTACIIAOTCA APYT OT APyra 3HaKOM «—».

HomunansHbie 3HaU€HUST TOKOB MEPBUYHBIX MACIITA0OHBIX TIpeoOpazoBaTeneil Toka:
= ToKoM3MepuTeNbHBIX Kiemiein —10 A, 100 A, 1000 A;
* ruOKUX TOKOM3MepHuTenbHbIX Kiemei —300 A, 3000 A.

2.4.2 TTpubops! Moaudukanuiit «ueprorecrep [IKD-AM-AX» obecnieunBatoT uzmepenue I[1KD
U JPYTUX AJIEKTPO3HEPreTUYECKUX BEJIMYUH B JMana3oHaxX U C MpeAesiaMu JOMyCKaeMbIX OCHOBHBIX
MOTPENIHOCTEN U3MEpEeHUsl, IPUBEICHHBIX B Tabnuuax 2.4 u 2.5.

2.4.3 Metponoruueckue xapakrepuctuku [Ipudopos monudukammii «ueprorecrep IIK3-AM-
SX»:

" qpezeibl JOIyCKaeMOM OCHOBHOM IMOTPEIIHOCTH M3MEPEHUIN COOTBETCTBYIOT YBEIMYEHHBIM
BJIBOC 3HAUYCHUSIM, YKa3aHHBIM B IyHKTaX 1—25 Tabmuips! 2.4 B COOTBETCTBUH ¢ HOMeHKIaTypoit [TKD
1o taonuie 1;

" [pezelibl 10MyCKaeMON OCHOBHOM MOIPENIHOCTH X0Aa BCTPOEHHBIX YAaCOB TEKYILEr0 BPEMEHU
JOJKHBI OBITH paBHBI 10,5 c/cyT;

® [penensl  JOMYCKaeMOW OCHOBHOM MOTPEIIHOCTA HM3MEPEHUM I JIONOJIHUTEIbHBIX
METPOJIOTUYECKUX XapakTepucTuk [IpruOopoB ¢ MEepBUYHBIMM MAaCHITAOHBIMM NpeoOpa3oBaTENIMU
TOKa COOTBETCTBYIOT YBEJIMYCHHBIM BJIBOE 3HAUCHUSM, YKa3aHHBIM B MMyHKTax 1—16 Tabmuip! 2.5.

Ta6muma 2.4 —Metponornueckue xapakrepuctuku [IpudopoB Mmoauduxarmii
«9Qneprorectrep [IKD-AM-AX»

HanMeHoBaHMEXapaKTepUCTUKHU 3HaueHue napaMmeTpa

Mara3oH U3MEPEHUH CPETHEKBAIPATHICCKOTO 3HAUCHHSI HATPSHKCHUS
A P PEAHCKRAIP p ot 0,01 Upio 2-Uyy
nepeMeHHoro Toka [U], B

[Ipenensl nomyckaeMoi OCHOBHOM OTHOCHTEJIBHOM MOTPEIIHOCTH MIPU
U3MEPEHUH CPEIHEKBAAPATUUECKOr0O 3HAYCHH HANIPSDKEHKS TIEPEMEHHOTO +[0,1+0,01-(Up/U-1)]
TOKa, %

I[I/Ial'la?»OH I/I3MepeHI/IﬁCpe,[[HeKBaI[paTI/IquKOFO?»Ha‘{CHI/IH OCHOBHOM

9 o . ot 0,01-Ugmno 2-U
(mepBoit) rapMoHNYEeCKOU cocTapisitonei Hanpspkenus (U], B ’ A H

IIpenensl nomyckaeMon OCHOBHOM OTHOCUTEIIBHOM MTOTPELIHOCTH IIPU

M3MEPEHHUH CPETHEKBAPAaTHUECKOTO3HAUEHUSI OCHOBHOM (IIEPBOI) +[0,1+0,01-(Up/U;-1)]
rapMOHUYECKOW COCTABIISIIONICH HampsikeHus, %o
Jnana3on n3MepeHuHanpskeHust noctosHHoro toka [Upl, B ot 0,01-Ugmo 2-Uy

IIpenensl nomyckaeMol OCHOBHOM OTHOCHUTEJIBHOW MOTPEIHOCTH IIPU

+[0,2+ . —
M3MEpPEHUUHANPSIKEHUsI IOCTOSIHHOTO TOKa, %o [0,2+0,02:(Un/Up~1)]

Juamna3oH n3MepeHuii yria ¢pazoBoro ciBUra M1y OCHOBHBIMH

v o ot 0 mo 360
TapMOHNYECKHMH COCTABJIAIOIIMMH BXOJHBIX HAIPSOHKCHUM,
[Ipenenst gomyckaeMoii OCHOBHOI a0COIIOTHOM MOTPEIIHOCTH MPU
U3MEpEeHHH yria (pa3oBOro cIBUra MEKIy OCHOBHBIMU +0.1
9

rapMOHHUYCCKHMU COCTABJIAIONIUMHA BXOOHBIX HaHpH)KeHI/Iﬁ (HpI/I
05 1 UHSUS 175 .UH),O

Jlnana3oH n3MepeHniiuacToThl nepeMenHoro Ttoka [fi], I'n ot 4510 65

[Tpenensl gomyckaeMoil OCHOBHOM aOCONIIOTHOM MOTPEUTHOCTH TpU

M3MEPEHUH 4acTOThl epeMenHoro Toka (mpu 0,1-Ug<U<2-Uy), ['n 0,01
Jlrana3oH u3MEepEeHUMOTKIOHEHUS YaCTOThl IEPEMEHHOTr0 TOKa, ['1T OoT MUHYC 7,5110 Tuiroc 25
[Ipenenbl gomyckaeMoi OCHOBHOM aOCOIIOTHOM MOTPEITHOCTH TTPH

U3MEPEHUH OTKJIOHEHHUS YaCTOTHI MEPEMEHHOT0 TOKa (IIpH +0,01

0,1-Uy<U<2-Up), I'n

10
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HanMeHoBaHMEXapaKTEPUCTUKH

3HaueHue napaMmeTpa

Jlnana3oH n3MepeHui OTPULIATEIBHOTO (IIOJ0KUTENBHOI0) OTKJIOHEHHUS

ot 0o 100
HanpspkeHusoT Uo, % A
[Ipenensl nomyckaeMoil OCHOBHOW abCOIIOTHON TOTPEIIHOCTH TPU
U3MEPEHUH OTPULIATEIBHOTO (ITOJOKHUTEIBHOI0) OTKIOHEHUS +0,1

HanpsbkeHusoT Uo, B

Jlnana3oH n3MepeHuil yCTaHOBUBILIETOCS OTKJIOHEHUSI HAIPSXKEHUS OT
Uop, %

ot Munyc 100x0 muttoc 40

[Ipenensl gomyckaeMoi OCHOBHOM abCONIOTHOM MOTPEUTHOCTH TpU
M3MEPEHNH YCTaHOBUBILETOCs OTKJIOHEHHUs HanpsbkeHus oT Up, B

+0,1

JlnanazoH u3MepeHUHKOd P PUIHEHTAHECUMMETPHH HAPSKEHUS 110
00paTHOM NOCIEI0BATENBHOCTHU U 110 HYJIEBOM MTOCIEN0BATEIBHOCTH, Y0

ot 0o 20

[Ipenensl gomyckaeMoi OCHOBHOM abCONIOTHOM MOTPEUTHOCTH TpU
U3MEPEeHUH KOA(POUIIEHTAHECUMMETPUH HATIPSDKEHHS 1T0 00paTHOM
NIOCJIE0BATEIBHOCTH U 110 HYJIEBOM MTOCJIEN0BATEIbHOCTH, B

+0,15

Jnana3on n3mepeHuiicyMmmMapHoro ko3 duirenta rapMOHUYECKUX
cocrtapisitonux Hanpspkenus [Kyl*, %

ot 0o 100

[Ipenenbl gomyckaeMoi OCHOBHOM aOCOMIOTHOM MOTPEITHOCTH TIPH
U3MEPEHUHU CyMMapHOTo K03 (puimeHTa rapMOHMUECKUX COCTABIISIOIIUX
Hanpsokenus (mpu 0,1-Up<U < 1,5-Up; Umax<2,8-Uy; Ky<1,0), B

+0,05

IIpenens! gomyckaeMoil OCHOBHOM OTHOCUTEIBLHOM MOTPEIIHOCTH IIPU
U3MEPEHUHU CyMMAapHOIo K03(hpuimeHTa rapMOHNYECKHUX COCTABIISIOIINX
HanpsoxeHus (mpu 0,1-Up< U < 1,5-Uy; Umax<2,8-Up; Ki>1,0), %

+5,0

Jlnama3oH u3MepeHuii CyMMapHOro Ko puimeHTa rapMOHUIECKON
cocrapisitonieit HanpspxeHus mopsiaka h[Ky(h)]*, %

ot 0 1o 50

[Ipenensl gomyckaeMoil OCHOBHOW aOCOMIOTHOW TMOTPEIIHOCTH MPHU
U3MEPEHUH CYMMapHOTO K03 duimeHTa rapMOHIYECKON COCTaBIISIOIIEH
Hanpspkenuss mopsiaka h (mpu 0,1-Up< U < 1,5-Up; Upmax<2,8:-Uy;
h or 2 no 50; Ky(h) <1,0), B

+0,05

IIpenensr monmyckaeMoON OCHOBHOM OTHOCHUTENIBHOM IOIPEIIHOCTH IIPU
MU3MEPEHUH CYMMapHOTO K03 duimenra rapMOHIIECKON COCTaBIISIOIIEH
Hanpspkenuss mopsiaka h(mpu 0,1-Up< U < 1,5-Up; Upmax<2,8:-Up;
h ot 2 no 50; Ky(h) > 1,0), %

+5,0

JlnanazoH M3MepeHui CpelHEeKBaJpaTUUECKOro 3HAYCHUs HAIpPSDKEHUS
rapMoHu4eckoi moarpymmsl nmopsiaka h, [Ugn], B

ot 0 1o 0,5-Uy

[Ipenensl gomyckaeMoil OCHOBHOW aOCONIOTHOW MOTPEIIHOCTH MPHU
U3MEPEHUU CPEIHEKBAIPATUIECKOTO 3HAUEHUs HaNpsHKEHUs
rapmonunueckoi moarpynmsl nopsiaka h (mpu 0,1-Up<U< 1,5-Up;Upax<
2,8-Ugsh ot 2 10 50;U, 1< 0,01-Uy), B

+0,0005-Ug

IIpenensl nOmyckaeMOM OCHOBHOM OTHOCHUTEIBHOM IOIPELIHOCTH IIPU
U3MEpPEHUHN CPEIHEKBAPaTHIECKOIO 3HA4YCHUS HaIPSKEHUS
rapmoHmnueckoit noarpynmsl nopsiaka h(mpu 0,1-Upg<U< 1,5 -Uy;Upax<
2,8-Upsh ot 2 10 50; Uge > 0,01-Uy), %

+5,0

JlnamasoH HM3MEpeHUN HANpPsLKEHUS NPSIMOM  IOCIENOBATEIIBLHOCTH,
HYJICBOM IMOCJIEI0BATEILHOCTH U 00paTHOM MOCIeA0BaTeIbHOCTH, B

ot 0 o 2-Uy

[Ipenensl momyckaeMoil OCHOBHOW aOCOMIOTHOW TOTPEIIHOCTH TMpU
W3MEPEHUM HANpPsDKEHUS MPSAMOM  IOCIEAOBAaTEIbHOCTH, HYJIEBOU
M0CJIEeI0BATEIbHOCTH U OOpAaTHOH mociieioBaTeIbHOCTH, B

+0,0015-Uo

Jlnana3zoH u3MepeHui 0CTaTOYHOTO HanpsbkeHus (mpu nposaie), B

ot 0,01-Ugmo 1,1-Uy

IIpenensl nomyckaeMoON OCHOBHOM OTHOCHTEIBHON IOTIPEIIHOCTH IIPH
U3MEPEHUH OCTATOYHOIO HaNpsKeHuUs (pH mposaie), %

+[0,140,01-(Uo/U-1)]

Jnana3oH n3MepeHui 0CTaTOYHOrO HaNpsbKeHUs (Ipu npepeiBaHun), B

ot 0.01-Ugno 0,2-Uy

IIpenensr monmyckaeMON OCHOBHOM OTHOCHUTENIBHOM IOIPEIIHOCTH IIPU
M3MEpPEHUH OCTaTOYHOI0 HAapsbKEeHUs (IIpu npepbiBaHuM), Yo

+[0,1+0,01-(Uo/U-1)]

11
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HanMeHoBaHMEXapaKTEpPUCTUKHU 3HaueHue napaMmeTpa
JnanaszoH u3MepeHui rryOuHbI IpoBajia HapsHKEeHHs, %o ot 10 no 100
[Ipenensr gomyckaeMoil OCHOBHOW aOCOJIFOTHOW TOTPEIIHOCTH TIPH 402
M3MEPEHUH [TTyOUHBI IPOBasia HaNpshKeHus, B ’
Jlnana3oH W3MepeHnil JIUTEIbHOCTH MPEPhIBAaHUS HANIPSIKEHUS, C ot 0,01 mo 3600,00
[Ipenensr momyckaeMoil OCHOBHOW aOCONIOTHOW TIOTPEIIHOCTH TIpU 402
M3MEPEHHH TUTENbHOCTH NMPEPHIBAHUS HAPSHKEHMUS, C ’
Jlnamnas3oH u3MepeHuil JIMTEILHOCTH MPOBajia HAPSHKCHHUS, C ot 0,02 o 600,00
[Ipenensl gomyckaeMoil OCHOBHOW aOCONIOTHOW MOTPEIIHOCTH MPHU 40.02
M3MEpPEHUH JUIUTEIbHOCTH TPOBajIa HAMPSKEHMUS], C ’
Jnana3zoH wW3MepeHUH MaKCUMaJIbHOIO 3HAYEHUs HANpPSDKEHUs IIpU or 1.1-Uy 10 2-Usg
nepeHanpspkeHuu, B ’

IIpenensl nOmMycKaeMOM OCHOBHOW IPUBENCHHON IIOIPELIHOCTH IIPU

U3MEPEHUU MaKCUMaJIbHOTO 3HAYCHMS HaIpsKEHUs pu +0,2
nepeHanpskeHuu ot Ug, %

Jlnana3zoH W3MepeHHil JJINTEIIbHOCTH BPEMEHHOTO MEPEHANPSIKEHUS, C ot 0,02 no 600,00
[Ipenensr momyckaeMoil OCHOBHOW aOCONIOTHOW TOTPEIIHOCTH TIpU +0.02
M3MEPEHHUH ITTUTEIBbHOCTH BPEMEHHOTO MEPEHANPSKEHHUS, C ’
Jlnana3on u3MepeHui KpaTKOBPEMEHHOM JT03bI (hIIMKEpa, OTH. €. ot 0,2 1o 10
IIpenensr monmyckaeMON OCHOBHOM OTHOCHUTENIBHOM IOIPEIIHOCTH IIPU 450
M3MEPEHUH KPaTKOBPEMEHHOH J103bI utnkepa, % ’
Jlnana3oH u3MepeHui AMUTENbHOCTH 03Bl (hIIMKepa, OTH. €. ot 0,2 o 10
[Ipenensr momyckaeMON OCHOBHOM OTHOCHUTENIBHOM MOTPEIIHOCTH IMPHU 45.0
M3MEpPEHUH JUTUTEILHOCTH 0361 (hirkepa, % ’
[Ipenensl gomyckaeMoil OCHOBHOW aOCOJIFOTHOW TOTPEIIHOCTH TIPH

M3MEpPEHUH TEKYILETO BPEMEHHU (IIPH CUHXPOHU3aLuu ¢ MexyHapoaHoi +0,005
mkanoit koopauaupoBarHoro Bpemenu UTC (SU)), ¢

[Ipenensl momyckaeMoil OCHOBHOW aOCOMIOTHOW TOTPEIIHOCTH TpU

M3MEpPEHUHN TEeKYyIIEero BpEeMEHU (NP OTCYTCTBHUH CHHXPOHU3AIMH C +0.5
MexnyHaponHoil mkanoi koopauHupoBaHHoro BpemeHu UTC (SU)), -

c/cyT

ITpumevanus:

1. Uy - HOMHHaNbHOE HampspKeHHe Hpubopa, omnpejaenseMoe BHIOPaHHBIM IHMaNa3oHOM H3MepeHMd u3 psga 240 B,
60 B, 10 B mis dasubix u u3 psaga 415 B, 104 B, 17,3 B qis Mex(da3HbIX HAPSHKCHUN.

Uo - omopnoe Hampspkenne no ['OCT 32144-2013 3amaercst omneparopoM B Buie KoddduimeHTa npeoOpa3oBaHus
BHEIITHETO W3MEPUTEIBHOIO TpaHchopMaTopa HANPSDKCHUS W HOMHHAIBHOTO BXOJIHOTO HAIPSDKEHUS TPHOOpa B
nuanasoHe ot 40 % no 120 % ot Uy.

Unmax- MaKCUMaJIFHOE MTHOBEHHOE 3HAUCHHE HAIIPSDKEHUS, TIPA KOTOPOM TIPHOOP HHIUIMPYET U PETUCTPHPYET IEPETPY3KY.
2. * Hsmepenme cyMMapHOro Ko3((HUIMEHTa TapMOHHMYECKUX COCTABILIOIINX W HWHAWBHIAYAJIBHBIX TapMOHHYECKHX
COCTaBILIOIIMX curHaNOB mpoBoauTcst B cootBercTBHU ¢ [OCT IEC 61000-4-30-2017 u T'OCT IEC 61000-4-30-2017 Ha
OCHOBE CPEIHEKBAAPATHICCKUX 3HAYCHUN TAPMOHIMYECKUX NOATPYII HAMIPSIKCHHUS.

3. Ilpenensl momyckaeMoil OCHOBHOHM IOTPENIHOCTH W3MEpEHHH, NMPUBEACHHbIE B JAaHHON TaONHIE, COOTBETCTBYIOT
YBEITMUYEHHBIM BJIBOE 3HAUCHHUSIM I IPHUOOPOB C MHAECKCOM «S» B 0003HAYCHUH MOAU(DHUKAIIIH.

12
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Tabnuma 2.5 - merponorndyeckue xapaktepuctuku [IpubopoB momudukanmii "DHeprorecrep ITKD-
AM-AX"c nepBUYHBIMU MacIITaOHBIMH NPeoOpa30oBaTessIMU TOKA B AOMOJHEHUE K Tadnuie 2.4

HanmeHoBaHHEXapaKTEPUCTUKHU

3HavyeHne mapaMeTpa

IIpenensl nOmMycKkaeMON OCHOBHOM OTHOCHUTEIBHOM IOIPELIHOCTH IIPH
MU3MEPEHUH CPEIHEKBAAPATUYECKOrO 3HAUYCHUS CUIIBI IEPEMEHHOTO TOKA
(I) B tmanasone usmepenuii ot 0,011y 1o 2-15 A, %

+[0,240,02- (Iy/I-1)]'
+[0,5+0,05 (Iy/I-D)]"

[Ipenensr momyckaeMoON OCHOBHOM OTHOCHUTENIBHOM MOTPEIIHOCTH IMpPHU
MU3MEPEHUH CPETHEKBAIPATUUECKOTO 3HAYEHUsI CUJIbI TIEPEMEHHOTO TOKa
(I) B tmanazone m3mepenwnii ot 0,051y 1o 2-1g A, %

+[2,0+0,1-(Ly/I-D)] ™

IIpenensl nOmMyckaeMON OCHOBHOM OTHOCHUTEIBHOM IOIPELIHOCTH IIPH
W3MEPEHUHN CPEIHEKBAIPATUYECKOTO 3HAYCHHs OCHOBHOW (TEpBOM)
rapMoHukH Toka (1) B anana3zone uzmepenuii ot 0,011y 1o 2-Igx A, %

+[0,2+0,02- (I/I,—1)]'
+[0,5+0,05(Iy/I,—)]"

IIpenensr monmyckaeMoON OCHOBHOM OTHOCHUTENIBHOM IOIPEIIHOCTH IIPU
U3MEpPEHUN CpPEIHEKBAIPATUYECKOr0 3HAUYEHHUS OCHOBHOW (TIEpBOI)
rapMoHuKH Toka (1) B ananazone uzmepenwii ot 0,05 Iy 10 2-Iy A, %

+[2,0+0,1-(Iy/T;-1)] ™

Juanazon wu3MepeHuid yria ¢a3oBOro CABUTA MEXAY OCHOBHBIMU
TrapMOHHYECKHMH COCTABIISIONIMMU HAMPsHKEHUS M TOKA 0JTHOM (passl, °

ot 0 1o 360

[Ipenensr momyckaeMoil OCHOBHOW aOCONIOTHOW TIOTPEIIHOCTH TIpU
U3MEPEHUN yria (pa3zoBOro CABUra MeXy OCHOBHBIMH I'apMOHUYECKUMHU
COCTaBIISIIOIIMMHU  HAmNpsOKEHUss W TOKa  OoAHOM  ¢aspl  (mpu
0,2-Iy<I <2:Iy),°

+0,2 !

[Ipenensr momyckaeMoil OCHOBHOW aOCONIOTHOW TIOTPEIIHOCTH TIpU
U3MEPEeHUN yria (pa3zoBOro CABUra MeXy OCHOBHBIMH I'apMOHUYECKUMU
COCTaBJISIIOIMMHU  HANpsDKEHMsT W TOKa  OJHOM (a3l  Ipu
(0,2-Uu<U <2-Un),°

iO,S 11, 11T

Jlnana3zoH W3MepeHnil akTHBHOM AJIEKTpUuecKor MoitHocTH [P], BT

ot 0,01-Py 10 2,25-Py

IIpenensl nOmMyckaeMON OCHOBHOM OTHOCHUTEIBHOM IOIPELIHOCTH IIPU
W3MEPEHUH aAKTUBHOMU BJIEKTPUYECKON MOITHOCTH
(HpI/I PH = QH = SH = UH : IH; O,IUH <U< l,S‘UH; Kp = 1), %

+0,2!

[Ipenensr momyckaeMoON OCHOBHOM OTHOCHUTENIBHOW MOTPEIIHOCTH MPHU
U3MEpPEHUH AKTUBHOM JIEKTPUYECKON MOIHOCTHU
(HpI/I PH = QH = SH = UH . IH; O,IUH <U< 1,5’UH; 0,05’1H<I< 1,5‘IH),
%

+0, 5l
1 o

IIpenensr monmyckaeMoON OCHOBHOM OTHOCHUTENIBHOM IOIPEIIHOCTH IIPU
U3MEpPEHUU AKTUBHOU JJIEKTPUYECKON MOIIHOCTHU (npu
Pu=Qu=Su=Uy " Iy; 0,1-Un <U <1,5-Uy; 0,01 - Iy<1<0,05-Ix), %

+0,4
il,OH

IIpenensl nomyckaeMON OCHOBHOM OTHOCHTEIBHOM IOTIPEIIHOCTH IIPH
U3MEPEeHUHN AKTUBHOU IEKTPUUYECKON MOIITHOCTH
(mpu Py = Qu =S =Uy - Iy; 0,1-Un <U < 1,5-Uy; 0,5 < |Kp| <1,0), %

+0,3'

IIpenensr monmyckaeMON OCHOBHOM OTHOCHUTENIBHOM IOIPEIIHOCTH IIPU
U3MEpPEHUU AKTUBHOU JIEKTPUUECKON MOIIIHOCTHU
(HpI/I Py = QH =Sy=Uy- IH; 0,1 Ua< U< I,S'UH; O,IIHSIS I,SIH), %

10"
4 0l ’

IIpenensl nomyckaeMoON OCHOBHOM OTHOCHTEIBHOM IOTIPEIIHOCTH IIPH
U3MEpEeHUN AKTUBHOMU IEKTPUUYECKON MOIITHOCTH
(mpu Py =Qu =Sy =Uy " Ii; 0,1-Un <U < 1,5-Uy; 0,02-I5<I<0,1-Iy), %

+0,5'

IIpenensl nOmyckaeMOM OCHOBHOM OTHOCHUTEIBHOM IOIPELIHOCTH IIPU
W3MEPEHUH AKTUBHOMU BJIEKTPUYECKON MOITHOCTH
(HpI/I PH = QH = SH = UH : IH; O,IUH <U< 1,5'UH; 0,2 < |Kp| < 0,5;
0,1'Iy<I<1,5:In), %

+[0,5+0,05-(Py/P —1)]'
+[1,0+0,1-(Py/P —1)]"

Jlnana3oH n3MepeHuil peakTUBHOM 3JeKTpHUUecKoi MolHocTu [Q], Bap

ot 0,01-Qy 10 2,25-Qy

[Ipenensr momyckaeMoN OCHOBHOM OTHOCHUTENIBHOM MOTPEIIHOCTH IMpPHU
U3MEpPEHUH pEeaKkTUBHOU JIEKTPUYECKON MOIIHOCTHU
(HpH 071 UHSUSI’SUH: KRP - 1): %

+0,5'

13




@ HIIIT MAPC-OHEPI'O

HaumMenoBaHnexapakTepUCTUKU

3HayeHHe napamerpa

IIpenensl nOmyckaeMOM OCHOBHOM OTHOCHUTEIBHOM IOIPELIHOCTH IIPU +1,0°
W3MEPEHUH PEaKTUBHOMN AJIEKTPUYECKON MOITHOCTH +2,0™M
(mpm 0,1-Uy<U<1,5-Uy; 0,05 Iy<I< 1,5-1n), %

[Ipenensr momyckaeMON OCHOBHOM OTHOCHUTENIBHOM MOTPEIIHOCTH MPHU 1075 !
A3MEPEHUN PEaKTUBHOMN AJIEKTPUYECKON MOIIIHOCTH ilj sl
(mpu 0,1-Up<U<1,5-Up; 0,02 15<I<0,051y), % ’
IIpenensl nOmMyckaeMOM OCHOBHOM OTHOCHUTEIBHOM IOIPELIHOCTH IIPU

W3MEPEHUH PEaKTUBHOMN AJIEKTPUYECKON MOITHOCTH +0,5"
(npu 0,1-Up<U<1,5-Uy; 0,5 < |KRP| <1,0), %

IIpenensr monmyckaeMOM OCHOBHOM OTHOCHUTENIBHOM IOIPEIIHOCTH IIPU L1001
A3MEPEHUN PEaKTUBHOMN BJIEKTPUYECKON MOIIIHOCTH 4 ’0 I
(mpu 0,1-Up<U<1,5-Ug; 0,1 Ip<I< 1,5:Iy), % ’
IIpenensl nomyckaeMOM OCHOBHOM OTHOCHTEIBHOM IOTIPEIIHOCTH IIPH 40,75
HU3MEPEHHUH pEeaKkTUBHOU ANEKTPUUECKOMN MOIIIHOCTH 11’ Sl
(mpu 0,1-Uy<U<1,5-Uy; 0,05 1y<I<0,1-1Iny), % ’
IIpenensr monmyckaeMON OCHOBHOM OTHOCHUTENIBHOM IOIPEIIHOCTH IIPU

U3MEPEHUU pEaKTUBHOU JNEKTPUIECKON MOIIIHOCTH +0,75"
(HpI/I O,lUHSUfl,SUH, 0,25 < |KRP| < 0,5), %

[Ipenensr momyckaeMONW OCHOBHOM OTHOCHUTENIBHOW MMOTPEIIHOCTH IpPH 4150
U3MEPEHHUU pEeaKkTUBHOU ANEKTPUUECKOMN MOIIIHOCTH N 4:0 1

(mpm 0,1-Uy<U<1,5-Uy; 0,1 Iy<I< 1,5-1y), %

JInamna3oH U3MEpEHUN PEAKTUBHOMN 3JIEKTPUUECKOW MOIIHOCTU OCHOBHOU
rapMoOHUYeCcKoi coctaisronied [Q:], Bap

oT 0,01-Qg 10 2,25-Qq

IIpenensl nOmyckaeMON OCHOBHOM OTHOCHUTEIBHOM IOIPELIHOCTH IIPU

W3MEPEHUH  PEaKTUBHOW  AJIEKTPUYECKOW  MOIIMHOCTH  OCHOBHOM +0,2'
rapmonunueckoi coctapisitomiet (mpu 0,1-Up<U<I1,5-Uy; Krp = 1), %

[Ipenensr momyckaeMoON OCHOBHOM OTHOCHUTENIBHOM MOTPEIIHOCTH MpPHU

U3MEPEHUM  PEAaKTHMBHOM  DJIEKTPUYECKOW  MOIIHOCTH  OCHOBHOM +0,5 "
rapMOHUYECKOM COCTaBJIAIOMICH (mpu 0,1-Up<U<1,5-Uy; +2.0 m
0,05 Iy<I< 1,5°1y), %

IIpenensr monmyckaeMON OCHOBHOM OTHOCHUTENIBHOM IOIPEIIHOCTH IIPU

U3MEPEHUM  PEAaKTUBHOM  DJIEKTPUYECKOW  MOIIHOCTH  OCHOBHOM +0,4 "
rapMoHHueckoi cocrasistomieit (mpu 0,1-Up<U<I1,5-Uy; +1,0 =
0,01 I5<1<0,05:I), %

IIpenensr monmyckaeMON OCHOBHOM OTHOCHUTENIBHOM IOIPEIIHOCTH IIPU

W3MEPEHUH  PEAKTUBHOW  JJIEKTPUYECKOW  MOIIHOCTH  OCHOBHOM 403!
rapMoHHueckoi cocrasistomieit (mpu 0,1-Up<U<I1,5-Uy; ’
0,5 < [Kre| <1,0), %

IIpenensr monmyckaeMoON OCHOBHOM OTHOCHUTENIBHOM IOIPEIIHOCTH IIPU

U3MEPEHUM  PEAaKTHMBHOM  DJIEKTPUYECKOW  MOIIHOCTH  OCHOBHOM +1,0"
rapMoHHnueckoi cocrasiustomieit (mpu 0,1-Up<U<I1,5-Uy; +4,0 m
0,1 Iy<I< 1,5°1y), %

IIpenensr monmyckaeMON OCHOBHOM OTHOCHUTENIBHOM IOIPEIIHOCTH IIPU

U3MEPEHUM  PEAaKTHMBHOM  DJIEKTPUYECKOW  MOIIHOCTH  OCHOBHOM +0.50'

rapMoHHueckoi cocrasistomieit (mpu 0,1-Up<U<I1,5-Uy;
0,02-15<I<0,1-Iy), %

IIpenensl nOmMyckaeMON OCHOBHOM OTHOCHUTEIBHOM IOIPELIHOCTH IIPU
W3MEPEHUH  PEaKTUBHOW  AJIEKTPUYECKOW  MOIIHOCTH  OCHOBHOM
rapmoHunueckoi coctasistomeit (mpu 0,1-Up<U<I,5-Ug;

0,2 <|Kgrp| <0.5; 0,1 Ip<I< 1,5:Iy), %

+[0,5+0,05-(Qu/Q — 1)]'
+[1,0+0,1-(Q./Q — D"

Jlnana3oH u3MepeHui NOJHON IEKTpUIecKor MOIHOCTH [S], B-A

ot 0,01-Sy 10 2,25-Sy

14
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HaumMenoBaHnexapakTepUCTUKU

3HayeHHe napamerpa

IIpenensl nOmMyckaeMOM OCHOBHOM OTHOCHUTEIBHOM IOIPELIHOCTH IIPU 100!
M3MEPEHUH TTOJIHOM JIEKTPUYECKON MOIHOCTH o) b 1
(mpum 0,01-Iy<I <1,5-Iy; 0,1 -Uy<U <1,5-Uy; ot 0,1 Sy 10 2,25-Sp), % ’
[Ipenensr momyckaeMON OCHOBHOM OTHOCHUTENIBHOW MOTPEIIHOCTH MpPHU 0!
U3MEPEHUH IIOJTHOU JIEKTPUYECKON MOILHOCTH s ’0 1
(mpu 0,01 -Iy<I <1,5-Iy; 0,1 -Uy<U <1,5-Uy; o1 0,01-Sy 10 0,1-Sh), % ’
Juanazon u3mepenuii ko3ddurmenta mourHocTH [Kp] ot munyc 1,0 go umroc 1,0
[Ipenensl gomyckaeMoil OCHOBHOW aOCOMIOTHOW MOTPEIIHOCTH MPHU I

+0,01
u3Mmepennn kodpdummenta momrHOcTH (pu ot 0,05-Py mo 2,25-Py; 10,04 !

0,01-Ig<I <1,5-1y; 0,1 -Up< U <1,5-Up)

AKTHBHAsI SJICKTPHUECKast SHEPTUS, MPSMOTO ¥ OOPAaTHOTO HAMIPABJICHHUS,
KBT'u

TIpenesnsl gormyckaeMoit OTHOCUTENBHOM
TIOTPEIIHOCTH U3MEPEHUI aKTUBHO
3JIEKTPUYECKOM SHEPIUH PaBHBI HPEZieTIaM
JIOITYCKAaeMOH OTHOCUTEIIbHON
TIOTPEIIHOCTH U3MEPEHUI aKTUBHOM
EKTPUYECKON MOIITHOCTH B
3aBHCHMOCTH OT MOJM(HKALMK TprOopa

PeakTuBHast 3neKTprUecKas 3HEprus, MpsIMOro 1 00paTHOro
HallpaBJICHUs, KBap 4

IIpenens! gomyckaemoit
OTHOCHUTEIBHOH ITOTPETHOCTH
U3MEPEHUH peaKTUBHOM
9IIEKTPHYECKOH SHEPIHU PaBHBI
npeJesam JI0IycKaeMoi
OTHOCHUTEJIBbHOH OrpelHOCTH
HM3MEpPEeHUH peakTUBHON
9NIEKTPUYECKOIl MOLTHOCTH B
3aBUCUMOCTH OT MOJ(HKALIMH TPHOOpa

Jlnana3oH W3MepeHuil cyMMapHOro Ko3(h(HUIMEHTa TapMOHUYECKUX
v
cocTapystomux Toka [Ky] ', %

ot 0 mo 200

[Ipenensl gomyckaeMoil OCHOBHOW aOCOMIOTHOW MOTPEIIHOCTH MPHU
U3MEPEHUU CyMMapHOTO KOA((UIIEHTA TAPMOHUYECKHAX COCTABIISIONINX
TOKa (pu UCIIOJIb30BaHNUU TOKOU3MEPUTEIbHBIX KJIenieu
0,1-Ip<I< 2-Iy; Ki< 1,0), %

+0,05

IIpenensr monmyckaeMoON OCHOBHOM OTHOCHUTENIBHOM IOIPEIIHOCTH IIPU
U3MEPEHUH CyMMapHOTO KOA((UIIEHTa TAPMOHUYECKHAX COCTABIISIOIINX
TOKa (mpu UCIIOJIb30BaHNU TOKOM3MEPUTEIBHBIX KJIenieu
0,1-1p<I< 2-Ijy; K> 1,0), %

+5,0

JuanazoH u3MepeHHil Kod(pUIMEeHTa TapMOHHYECKOW COCTaBIISIOIIEH
toxa mopsizka h, (Ki(h) ", %

ot 0 mo 100

[Ipenensl momyckaeMoil OCHOBHOW aOCONIOTHOW TOTPEIIHOCTH TpU
U3MEpeHHH KOod(PUIMEeHTa TapMOHHUYECKON COCTaBJSIOMICH TOKa
nopsizaka h (h ot 2 no 50; npu UCTIONB30BaHNY TOKOU3MEPHUTEIBHBIX KIIeIeh
0,1 I[p<I1<2-1y; Ki(h) < 1,0), %

+0,05

IIpenensl nOmMyckaeMOM OCHOBHOM OTHOCHUTEIBHOM IOIPELIHOCTH IIPH
U3MEpeHUH Kod(DPUIMEeHTa TapMOHHUYECKON COCTAaBJSIOMICH TOKa
nopsizka h (h ot 2 no 50; npu UCTIONB30BaHNM TOKOU3MEPHUTEIbHBIX KIIeIen
0,1 I[y<I1<2-1y; Ki(h) > 1,0), %

+5,0

Jlnama3oH HM3MEpeHUM TOKa MpPsSMOM IOCIEN0BAaTEIBHOCTH, HYJIEBOU
HOCJIEZ0BATENbHOCTH M OOpaTHOM MOC/IEA0BAaTENbHOCTH IO IEpBOM
rapMOHUKE, A

ot 0 no 21y

[Ipenensl gomyckaeMoil OCHOBHOW aOCOMIOTHOW MOTPEIIHOCTH MPHU
U3MEPEHUU TOKa IIPSIMOU IIOCJIEI0BATENBHOCTH, HYJICBOU
MOCJIEZ0BATENbHOCTH M OOpaTHOM MOCIEA0BaTENbHOCTH MO IEpBOM
rapmonuke (mpu 0,01-I5<I<2-Iy), A

+0,01-T;"

[Ipenensr nomyckaemMou OCHOBHOU
U3MEpPEHUU TOKa IIPSIMOU
MOCTIeIOBATEIbHOCTH U OOpaTHOM
rapmonuke (mpu 0,05-I5<I<2-Iy), A

a0COJIOTHOW TOTPEIIHOCTH TPHU
MOCJIC0BAaTEILHOCTH, HYJIEBOM
MOCJIEIOBATEILHOCTA MO  MEPBOM

+0,02- b
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HanmeHoBaHuExXapaKTepUCTUKHI 3HayeHHe napamerpa

Jlnana3zoH W3MEpEeHHH CpPEIHEKBAAPATUUYECKOIO 3HAYEHUS CUJIBI TOKA

N ot 0 10 2-1
HEUTpAJIbHOTO poBoaa, A A H

[Ipenensl gomyckaeMoil OCHOBHOW aOCOMIOTHOW TOTPEIIHOCTH TMpU
W3MEPEHUH CPEIHEKBAIPATUUECKOTO 3HAUCHUS CHIIbI TOKA HEUTPaJIbHOTO +0,01 Iy
nposoja (mpu 0,01 [x<I<2-Iy), A

[Ipenensr gomyckaeMoil OCHOBHOW aOCOJIFOTHOW TOTPEIIHOCTH TIPH

M3MEPEHUH CPENHEKBAIPATUUECKOTO 3HAUCHUS CHIIBI TOKAa HEUTPAJIBHOTO +0,02 I ™
nposoja (pu 0,05-Ip<I<2-Iy), A
[wnamna3on U3MEPEHUIN AKTUBHOU MOIIIHOCTHU IpsAMON

MOCJIEI0BATENbHOCTH, HYJIeBOM mocnenoBatenbHoctd U obpaTtHoil | oT 0,01 Iy Uy mo 1,5 Iy Uy
IMOCJIEIOBATEILHOCTH, BT

[Ipenensl gomyckaeMoil OCHOBHOW aOCOMIOTHOW MOTPEIIHOCTH MPHU

MU3MEPEHUH AKTUBHOM MOIIHOCTH MPSIMOM ITOCIJIEIOBATEIbHOCTH, HYJIEBON +0,01-Py'
TI0CIIEI0BATEILHOCTH u obpaTHoOi TOCJIEI0BATEILHOCTH +0,02-Py" ™
(mpu 0,1 [p<I<2-Iy), A

IMpumeyanusi:

Iy — HOMUHANBHBIA TOK NMpHUOOpa OINpeaesseTcss HOMUHAJIBHBIM 3HAaYEHHEM TOKa IEPBHUYHOTO IpeoOpazoBartelis TOKa U3
KOMILIIEKTA ITOCTaBKH (TOKOM3MEpHUTENbHBIC Kiemn) u3 psina 10 A, 100 A, 300 A, 1000 A, 3000 A;

Kgp = Q/S — k03pPunMeHT peakTHBHON MOITHOCTH;

' _ IIpu ucrons30BaHmy IpHGOpPa ¢ TOKOM3MEPHTENBLHBIMU KJISIAMH Kitacca TodHocTH 0,2;

" _ ITpu ucnons30Banmy npubopa ¢ TOKOM3MEPHTENBLHBIMU KJISIAMH Kilacca To4HoCTH 0,5;

" _ TTpu ucnons3oBannn npropa ¢ rHOKAMH TOKOH3MEPHTETBHBIMU KISIAMH KJIacca TOYHOCTH 2,0;

V_ mmepenne cymMmapHOro Ko3h(HIMEHTa TAPMOHUUYECKHX COCTABISIOMNX H HHIMBUAYAlbHBIX TAPMOHHYECKHX
cocTaBisIIOMKUX cUTrHaloB mnpoBoAsatrcs B coorBerctBuu ['OCT IEC 61000-4-30-2017, TOCT 30804.4.7-2013
(IEC 61000-4-7:2009) Ha ocHOBE CpeJHEKBAaAPATUUECKUX 3HAUYEHUH TapMOHHUUYECKUX MOATrPYII TOKA.

[Mpenensr nomyckaeMoil OCHOBHOM NOTPEIIHOCTH HM3MEPEHHMH, NpPUBEJCHHBbIE B JaHHOW TaljHile, COOTBETCTBYIOT
YBEJIMYEHHBIM BJIBOE 3HAYCHHSM JJIsl IPHOOPOB € MHIEKCOM «S» B 0003HaUEHUH MOJIU(PHUKALHH.

2.4.5 Ilpenensl MOMOJHUTENBHOM MOTPEIIHOCTH, BBI3BIBAEMONM M3MEHEHHEM TEMIEPATypPbl
OKpy’Karollel cpelnpl B JAuana3zoHe pabouux TtemmepaTyp, He mpesblmaioT 20 % OT OCHOBHOI
norpemHocTy Ha Kaxabie 10 °C oTKIOHEHUS! OT HOpMaJIbHON TeMIIepaTyphl.

2.4.6 Ilpu HecunyconnanpbHOU (hopme curHaiia [Ipubopbl 00ecieunBarOT H3MEPEHUS ITAPaAaMETPOB
anekTpuueckoit cetu u [1KD, ecnu aMmuTyiHbIe 3HAYE€HUSI TOKA U HAIpsKeHUs: He npeBblimaiot 150%
oT HOMUHaNbHBIX 3HaYeHu# (Uy u Iy).

2.4.7 O0beM MHAMKALWY U3MEPEHHBIX 3HAYCHUH HANpPSHKEHUS — IIATh 3HAYalMX U(p U 3HAK
MOJIIPHOCTH (BapUaHThl OTOOPa)KEHUSI 3HAYCHHUH HAMPSIKEHHS: £X.XXXX, FXX.XXX, +XXX.XX). O0bem
WHAWKAIIUN U3MEPCHHBIX 3HAYCHUU TOKAa — TIATh 3HAYAIIMX IMUQGP ¥ 3HAK MOJSIPHOCTH (BapHAHTHI
OTOOpaXeHUs 3HAYCHMI TOKA: £X.XXXX, TXX.XXX, FXXX.XX, TXXXX.X, +X.XXXXKA). O0beM HHIUKAIIUU
W3MEPEHHBIX 3HAYCHUN MOIMHOCTH — MHMHHMYM 4YEThIpE 3Hayaliue HU@pbl U 3HAK MOJIAPHOCTH
(BapuaHThI OTOOpaKEHUS 3HAUCHUN MOIIIHOCTH: +X.XXXX, £XX.XXX, £XXX.XX, £XXXX.X, £X.Xxxxk).

2.4.8 BcTpoeHHBIE Yachl pealbHOTO BPEeMEHHM (DUKCHPYIOT BpEeMs PETUCTpalMM pe3yJIbTaToB
U3MEpPEHUs] 1O BCEM M3MEPSAEMBIM M COXpaHSIEMbIM XapaKTEpUCTUKaM, BHOCHUMBIM B NaMsTh
Oneprorectepa (ero apxus). B IIpubope nmeercst BO3MOKHOCTbYCTaHOBKM BpeMeHU U Aathl. [Iutanue
4acoB OCYULIECTBJIIETCS OT BCTPOEHHOM OaTapen (aKKyMyJssiTopa) CO BpEMEHEM HENPEPHIBHOW pabOThI
HE MEHee 2-X JIeT.

2.49 B Ilpubope mpemycMoTpeHa ABYXypOBHeBas cucrteMa mapoineit (maponu u3 10 uudp
[IEPBOrO U BTOPOTO YPOBHEN), OIpeIestolias JOCTyIl K COOTBETCTBYIOIIUM PEKUMaM padOoThI.
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2.4.10 ITpubop BeIAEp)KUBACT Meperpy3Ky B TeueHue 0,5 c:

= 10 600 B no kananaMm uzmepeHus Gpa3HOro HampspKeHUs (CpeHEKBaipaTHYHbIe 3HAYCHHUS );

= 1510 2l A o xaHanaMm U3MepeHus TOKa (CpeIHEKBAIPATUYHbIE 3HAUCHUS).

[Tpubop BocCTaHABIMBAET CBOM METPOJIOTMYECKHE XapaKTEPUCTUKU Yepe3 15SMHUH mociie CHATUS

Heperpy3Ku.

2.4.11 llonnas morpebisiemMass MOIIHOCTh IO Ka)X/JAOMy KaHaly HM3MEPEHHUs HANpsOHKEHUs He
npessimiaer 1,0 BA. BxogHoe conpoTHMBIEHHME KaXKIOrO KaHajla W3MEPEHUs HalpsKEeHUs
Ouneprotecrepa He MeHee 0,4 MOwm, BxosiHast eMKocTh He 6oree 30 nd.

[TonHast moTpebiasiemMas MOLTHOCTD 10 KayKAOMY KaHAly U3MEpPEHHsI HAalpsHKeHUs PU MUTaHUU OT
osoka nutanus yHuBepcaiabHoro (BI1Y) e npessimaet 40 BA.

2.4.120Heprotectep o0ecneunBaeT TEXHUUECKUE XapaKTEPUCTUKU B COOTBETCTBUU ¢ Tabmunamu
2.2 n 2.3 ¢ MOMEHTa UCTEYECHUH BPEMEHH YCTAHOBJIECHUS pabouyero pekuma, KOTOPOE COCTABISIET He
oonee 30 MuH.

2.4.13 Ilpu OTKIIOYEHUH BCJEJICTBUE MPOMAJaHMs HANpsHKEHUS MUTaHWUSI M TOJHOrO paspsia
akkymyJsTopoB IlpuGop Oyner HaxoauTbcs B OTKJIIOUEHHOM COCTOSHUM 10 MOMEHTa MOSIBICHHS
HANpsDKEHUS. MUTaHUs, NPU 3TOM TEKyIllas apXUBHAs 3alKCh OyJET 3aKpbITa aHAJIOTMYHO IITaTHOMY
3aBepIIEHHUIO pexuMa peructpanuu. [Ipu BoccTanoBieHun nuranus, eciau IIpubop obectoumsncs u
OTKJIFOUMJICS. BO BpeMs pEeKHMMa pPETUCTpallMM, MPOU30HAET BKIIOYEHHE OHEprorecrepa u
aBTOMATUYECCKUU MIEPEXO0/l B PEKUM PETUCTPALUU C PaHEE YCTaHOBJICHHBIMU IIApaMETPaMU.

2.4.14 Bpewms HenpepblBHOH paboTel Ilpubopa mnpu NHUTaHUM OT aKKyMyJSTOpPOB (TIpH
OTCYTCTBUM HAIIPSDKEHMS MUTAIOLIEH ceTH) — He MeHee 2 4acoB (IOCiI€ OJHOTO LMKIA 3apsiaKu
AKKyMYJISITOPOB).

2.4.15 IlomHast moTpebisiemMast MOIHOCTb IO [ETH ITHTaHUs TIEPEMEHHOTO TOKa He mpeBbiaeT 10
B-A npu ucnonb3oBanuu binoka nuranus MC2.087.030.

2.4.17 T'abGaputnbie pazmepsl [IpubopoB (1ymHa, mMpHHA, BEICOTA) HE Ooiee, Mm: 250 x 160 x
91. I'abaputhslie pazmepsl BITY (nimHa, mupuHa, BeicoTa) He 6ojee, Mmm: 175 x 84 x 57.

Macca I[Ipubopa (6e3 akceccyapoB) He npeBbimiaet 1.0 kr.

Macca BITV (6e3 akceccyapoB) He mpeBbliaeT 0,2 Kr.

2.4.18 Cpennee Bpemst HapaOOTKH Ha 0TKa3 cocTaBisieT He MmeHee 44000 u.

YcraHoBiaeHHBIN cpok cimyx0b1 [Ipubopa —10 ner.
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5 YcTtpoucTBo 1 pabota

2.5.1 CtpykTypHas cxeMa DHeprorectepa npeicTaBiieHa Ha pucyHke 2.1.

EMN BALIM POM | : il
Ua —  Mua ~PsS
> MM —
Ub u Q1,02...
¥ MMu ALIMu —— MBN®u W
C . D] 3y
Uuj _—_:)
Uo — i
MPOS | [ pigi
la
! ’ M®Mi
Ib M AL —— MBN®i
" Uij
——> Mg ——{BC-3BM
GPS

BMII — 6nok macmtabubix npeobpazoBateneit; BALIT — 6ok ALIT; [T — 60k oToOpakeHUs
uHpopmanuu; 3Y — 3anomuHatoniee ycrpoiictso; bC-9BM — 6ok cBsizu ¢ I1K; 'TTOHACC —
npuemMHuk ['JIOHACC; BOU — 6110k 00pabotku unpopmannu; MOMy, MOM— moaynu popMupoBaHUs
MaccuBoB; MUn, MIn — moaynu peiictByromux 3Hauenuit; MP,Q,S— Moayne momnocteii; MBII®y,
MBII®— moaymu 6sicTporo npeodpaszoBanus Oypre
Pucynoxk 2.1- CtpykTypHas cxema JHeprorecrepa

2.5.2 Pabora IlpubGopoB ocCHOBaHa Ha WCMOJL30BAHUM TPHUHIIMIA aHAIOTO-IU(PPOBOTO
npeoOpaszoBanus (ALII) ¢ ucnons3zoBanueM «merona Beioopok». B BMII Tpexdasubie HanpsikeHus u
TOKH TOABEPraroTcs MaclTaOHOMY NpeoOpa3oBaHUIO 10 YPOBHA 5B, COOTBETCTBYIOIErO 3HAYEHHUIO
muanazoHa u3Mmepenus U u I MrHOBeHHbIE 3HAUEHHUS CUTHAJIOB CHJIBI TOKAa M HANPSKCHUS
npeoOpasytorcs B mudpossie kobl mecthio AL u mepenatorcst B BOU, rne dopmupyroTcsimaccuBbl
MT'HOBEHHbIX3Ha4eHU curHanoB HanpsbkeHus Uuj u toka Uij (j — HoMmep BbIOOpKH). PesynbraTsl
BBIUMCIICHHBIX 3HAUYEHUI M3MEpPAEMBIX BEIMYMH, MOJyYEHHBIE C MOMOILBIO MPOTrPAMMHBIX MOIYJIEH,
otoOpakaroTcs Ha auciuiee Jl, COXpaHsIoTCS B TaMITH U BBIBOASATCS MPH HEOOXOAMMOCTH Ha BHEITHUN
I1K.

[TpuGopsl OAHOBPEMEHHO MOTYT HM3MEpATh BCE IMapaMeTpbl LENH NePEMEHHOTO TOKa: TOK,
HarnpsDKeHUe, 4acToTa, yIiibl, KO3()(OUIUEHTb TapMOHUYECKUX COCTABIIAIOUIMX TOKA U HANpsKEHUs (C
1-i1 o 50-10), aKTUBHYIO, pEAKTUBHYIO U MOJHYO MOIIHOCTb.

2.5.3. BMII Bkmouaer B ce0s TOKOM3MEPHUTENbHbIC KM (WIM HW3MEPUTEIbHBIC
TpanchopmMaTopbl TOKa — 3 IIT.) KaJIuOpPOBaHHBIE WHIMBHAYaJbHO C COOTBETCTBYIOUIUM
U3MEPUTEIIBHBIM KaHaJIoOM, U Tpu naenutens HanpsbkeHus.Peine bBMII ynpaisAroTcs komaHgamMu OT
wiatel nporeccopa. [Iponeccop BblIaeT KOMaHAbI MOTEHUUATaMH Ul HEPEKIOYEHUs BXOA0B
HanpspkeHus. KoHTpoiuiep BBIBOIMT TeKyIllee 3HAYCHHE Ipeiesia HM3MEpeHuss Ha TpaduuecKuit
mucmieil.Penecoyxar [uid  NEpeKIOYeHHs IPENesIOB  BXOAHBIX HANpsDKEHUH A BXOIHBIX
npeoOpa3oBarenei.

2.5.4 Ilnmara ANIl mnpencraBnsier co0oii 6 HISHTUYHBIX HE3aBUCHMBIX KaHAIOB ISt
npeoOpa3oBaHKsi MTHOBEHHOTO 3HAYCHHS BXOJHOTO aHAJIOroBOoro curHama = 5B B 24-paspsmHoe
npenactaBieHue. KaHam coaepKuT ABE MUKPOCXEMBI: BXOJIHOHM ycunutenb u coOctBeHHo AlIIl. B
KayecTBE BXOJHOIO YCHUJIUTENs HCHOJb3yeTcsi MHKpocxema AD8656, umeromias manoe cMeElIeHHe
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BBIXO/JIHOTO HAIPSOKCHHSI, MaJIbIi TEMIEpaTypHBIA Apeid ¥ yIabTpaMaibie BXOIHBIE TOKH, YTO
HEOOXOMMO JUIsl COTJIACOBAaHUS € MAacIITaOHBIMU IpeoOpa3oBaresiMi. BXoIHOE COMpPOTUBICHUE
ka"Hasa O6onee 50 MOwm. CurHan ¢ BbIXOJa YCHJIUTENS TOCTynmaer Ha Bxon cobctBeHHo AL, B
KayecTBE KOTOPOTO HUCHOJB3YETCS MHKpPOCXeMa, OOecleuMBaromas MojHoe 24-pa3psaHoe
npeoOpa3oBaHue «0e3 TMOTeph KOJIa» W BHIJAIOMIAs WHPOPMAIMIO B MOCIEIOBATEIBHOM KOJIE
nporieccopy o ero 3anpocy. [lnara uamepurenbHas odecrnedrBaeT ouupOBKY YPOBHEH HANPSDKEHUIH,
MOJIAHHBIX Ha M3MEPUTEITbHBIC BXOIBI U BBIBOJ] PE3YJIHTATOB B IUIATY IPOIIECCOPOB.

2.5.5IInata mporeccopa oOecreynBacT yIpaBlIeHUE padOTOW DHEpProrecTepa, MPOBEIACHUE
pacueToB MO MacCUBaM OLM(PPOBaAHHBIX BBIOOPOK OT U3MEPUTENLHOM MIIAaThl, COXPAHEHHE PE3yIbTATOB
B DHEPrOHE3aBUCUMOMN MaMsTH, CYET BPEMEHH, OOMEH C BHEIIHUMHU YCTPOHCTBAMHU (KOMIIbIOTEpAMN),
BBIBOJI Pe3yJIbTaTOB HAa MHAMKATOP, IPUEM KOMaHJ M JaHHBIX OT KiaBHaTyphl. [lmata kKoHTposepa
SBJISICTCSl LIEHTPAJIbHOW TUIATOM, OTBEUAOIIEH 3a pabOTOCIOCOOHOCTH ODHEpProrecrepa B IEJIOM.
OcHOBY KOHTpOJUIepa COCTaBISIOT  JBYSACPHBIA  CHUTHAIBHBIM — MpoIleccOp  MPOHM3BOJACTBA
«TexasInstruments». Takoe pemieHne MO3BOJSET TMOKO M ONEPAaTUBHO MEHATh NPOTrpaMMHOE
obecrneyeHre DHEProTecTepa, He 3aTparuBasi €ro anmnapaTHON YacTu.

Pesynprarel nomyuyeHHsix oT ALl manHbIX 00pabaThIBalOTCS B COOTBETCTBUHU C 3aJ0KEHHOMN
nporpaMMoii U oTtoOpakaroTcs Ha rpaduyeckoMm aucriiee. PacyeT mpou3BOOUTCS HAa OCHOBAHHUU
u3mepennit ALII 3a 0,2 c, mpu 3Tom Ha yactote 50 't Ha onuH nepuox npuxoautcs 800 u3MepeHui.
Texkyuue 3Hauenus BoiBogsATCsA Ha KKU kaxsie 3 c.

2.5.6 3anomMMHaolIee YCTPOWCTBO CIYKUT JAJISl XpaHEHUs JaHHBIX, NOJYUYEHHBIX B pe3yJibTaTe
U3MEpEHUS.

2.5.7 Bnox TWTaHUS CIYXXUT Ui BBIPAOOTKHM HEOOXOAMMBIX HANpsHDKEHUH JUISL  TUIATHI
IIpOLECCOpa U U3MEPUTENBHOM TUIATHI.

2.5.8 Nucnneit rpadudeckuii xxuakokpucramumyeckuit (JKKHW) ycranaBnuBaercs Ha MepeaHIO0
HaHenb M COEOUHSAETCA C IUIaTod mporeccopa. KmaBmarypa meMOpaHHas yCTaHaBIMBAeTCs Ha
NIEPEIHIOI0 NTaHENb U COEUHAETCS C IIaTOM mpoueccopa. C NOMOIIBIO KIaBUATyPbl MOKHO YIIPABIIATH
BUJIOM OTOOpa)ka€MbIX NAHHBIX, BBOJUTH TpeOyeMble 3HAUEHMsI U BBINOJIHATH JAPYTHUE CEPBUCHBIE U
TE€XHOJIOTMYECKHE OIIEPaLlUu.

2.5.9 Ilpuemnuk curHanos cucreMbl ['JIOHACC cioyXuT ainsd CHHXpOHM3ALMM BHYTPEHHHMX

gacoB mpubopa co mkanoi UTC, uyto obecreumBaer peanuzanuio anroputMoB pacuérta [IKD B
cootBercTBUU ¢ ['OCT 30804.4.30 xknacc A 1 MapKUPOBAHUE JAHHBIX.
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3 NMoaroTtoBka lNpnbopa Kk paboTe

3.1 AkcnnyaTtauuoHHbIe OrpaHU4YeHus

Ecnu [Tpubop BHECeH B MOMEIIEHHE MOCIe IPeObIBaHMS IPU TEMIIEpaType OKPY KaIOLIeH cpeibl
Hke mMuHyc 5° C, OH Jo/KeH OBITh BbIACp)KaH B HOpMaIbHBIX ycioBusx (mo 'OCT 22261-94) B
BBIKJIIOYEHHOM COCTOSSHUM He MeHee 4 4. B ciyuae pe3koro usmeHeHMs (Iepemnana) TeMIepaTyphl
OKpy’Karmie cpensl Ha BenmuuuHy Oojnee 10° C HeoOxommmo Bbeiaepkarh [Ipubop B paboumx
YCIIOBUSIX 3KCIUTyaTalluy B BBIKIFOYEHHOM COCTOSIHMM He MeHee 30 MHUH.

Buumanmue! Ilpy nonmaganuu BoAbl WM HMHBIX JKUAKOCTEW BHYTPh KOpIlyca HCIIOJIb30BAHHE
[Tpubopa He momyckaercs.

[Tpu temnepatype Huxke —10 °C BO3MOKHO CHUKEHUE KOHTPACTHOCTH KUJIKOKPUCTATIINYECKOTO
JUCIUIES, HE BIUAIOIIEE HAa TEXHUYECKHE XapakTepucTuku [Ipudopa.

3.2 PacnakoBbiBaHue lNpnbopa

[Tocne wusBneuenust [Ipubopa W3 yHNakoBKM TPOBOISAT HApPYKHBIH OCMOTp, yOEKIaroTCs B
OTCYTCTBUH MEXaHWYECKHUX IMOBPEKICHHUH, MPOBEPSAIOT HAIWYHE TUIOMO MpEeANpHUATHSA-H3TOTOBUTEIS
(Tpu HEOOXOUMOCTH).

[TpoBepstor kommekTHOCTH [Iprbopa B cooTBeTCTBHHM C Tabnuei 2.1.

CHSB 3aJHIOI0 KpBIOIKY MNPHOOpA, YCTAaHOBUTE AKKYMYJSATOpHl (4IIT.) BCOOTBETCTBUH C
0003HauYEHHEM MOJISIPHOCTH.

3.3 lNoaroroBkKa K paboTte

3.3.1 Ha3zHa4YeHue op2aHoe yripaesieHUsi U NoOKIYeHUs

B Tabnuue 3.1 ykazaHo Ha3Hau€HHUE KIJIABUII, PACIOJI0KESHHBIX HA JIULIEBOM MaHEeH.

Taomnuua 3.1- HazHayeHuekaBum

KaaBuma Beinonnsiemas pyHkuus
0...9 BBoa nu@poBbIX BETHYHH.
U [TepenaBuxenne Kypcopa BBEpX-BHHU3 MO MyHKTaM MEHIO.

[TpubaBneHue u yoaBieHne eUHUIIBI IPU BBOJIE ITU(Dp pekUME peTaKTUPOBAHUS.
[epenBrkeHre Kypcopa BIEBO M BITPABO 10 ITYHKTaM MEHIO M IIPH BBOZE ITU(D PEIKUME

=
peaaKTUPOBaHUSI.
ENT Bxox B BeIOpaHHBI MyHKT MeHIO. BBOI TaHHBIX. 3amycK BEIOPAHHOTO PeXXUMa.
« ”  |Bcraska cumBora B pPEeXHUME peIaKTUPOBAHMSL.
«ESCo» «Bo3Bpar». Beixon u3 pexxuma. BbIxoa U3 TeKyIiero skpaHa B MEHIO 060jiee BHICOKOTO

YpPOBHS.
«F» «["opsiuas knaBuma» 115 nepexoa B moaMeHro «Cxema NOJKIF0UEHUS U IPEAEIIby
Bxurouenue npubopa (Tpu ObICTPBIX HaXKAaTHS MOAPS).

Otxmouenue mpudopa (0IHO JOJITroe HajKaTHe).

«ON»
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Ha pucynke 3.1 npezacrasiieH Buj BEpXHEH naHenn DHEprorecTepa.

Pucynoxk 3.1Bepxnss nanens Oneprorecrepa [IKD-AM

«Ua», «Up», «Uc», «Un» — KIIeMMBI 17151 TOAKITIOYCHHS K (Da3HBIM HATIPSKCHUSM M HEHTpaIH;
«TOK»— COGAMHUTENb JUIS TOAKIIOUCHHS K TEPBHYHBIM MPEoOpa3oBaTesiM TOKa (TOKOBBIM
KJIEIIaM).

Ha pucynke 3.2 npeacrasiex BUj JULEBON U 3a/iHel nanenu Jueprorecrepa [IKD-AMM.

- .

1 2 3 4 5 6 7

Puc. 3.2.JlunieBast u3aguss nanenu Jueprorecrepa [IKD-AM.
1 — xnaBuarypa; 2 — paszbeM nurtanus; 3 —USB pazbem m1s noakimouenus k [1K; 4 —
rpadudeckuii quctieit; S — pazbem s noakarodeHust anteHusl [ JIOHACC; 6 — mecto
IOMOUPOBaHUS; 7 — OTCEK aKKyMYJISITOPOB
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3.3.2 BknroyeHue/ ebiknrodeHue dHepaomecmepa NK3-AM

ITosicHenus cuMmBoIa A

Buumanue! B nemsix Oe3omacHOCTH MNOAKIIOUEHHE (OTKIIOYEHHE) K H3MEPSIeMbIM IETsIM
PEKOMEHYETCSI IPOU3BOAUTh IPU MOJHOCTHIO CHATOM HAINpPSDKEHMM Ha HUX. B mpoTuBHOM citydae
HNOJKIIOUYEeHUE (OTKIIOUEHHE) K H3MEpSieMbIM LEMsIM JOJDKHO TMPOU3BOAMTHCA B COOTBETCTBUHM C
JEHCTBYIOIINMU NIPaBUIIAMH IEKTPOOE30MaCHOCTH.

Buumanme! He nomyckaercs TONKIIOYEHHE TOKOM3MEPHUTEIBHBIX KICHMIEH K IEMsIM
IMOCTOSTHHOT'O TOKA.

N3meputenbHple 3akuMbl Kabellei, a TakKe TOKOU3MEPHUTENIbHBIC KIICIIM TOJDKHBI OBITh
MEPBOHAYAJIBHO TOJCOEAMHEHbl K OHEProTecTepy, a 3aTeéM — K TOKOHECYLIMM IPOBOJHUKAM
U3MEPSIEMOM CETH.

Buumanme! He nomyckaercs oOpa3oBaHHME OKHCHBIX IUIGHOK M Tpsi3M B MeCTaxX pas3pbiBa
MarHMTONpPOBO/Aa TOKOM3MEPUTENbHBIX Kilenie. IloBepxHOCTH pa3pbiBa MAarHUTONPOBOAA JOJIKHBI
IUIOTHO npujeratb Apyr Kk Jpyry. HecoOmoneHue naHHBIX TpeOOBaHUI BeIET K YXYALIECHUIO
METPOJIOTHUECKUX XapaKTepUCTHK MpHOopa.

Buunmanue!He nonyckaercsi mojkitoueHue OJOKa MUTaHUS K DHEProrectepy, y KOTOPOTrO
AKKYMYJIATOPbI 3aMCHCHBI HAa TaJIbBAHUYCCKUC OJOJICMCHTBI IMUTAHUWA (aJ'IKaJ'II/IHOBI)Ie niIn COJIEBBIC
O0aTapeiiku).

Bunmanue! KonnuecTBo 1HMKIOB 3apsaa-paspsia OaTapeil KOHEUHO U OmIperensercs Hux
KauyeCTBOM HUYCJIOBUSMHU UCIOJIb30BaHUS

Bxutouenne DHeprorectepa Mpou3BOIAT B CIEAYIOMIEH TOCIEI0BATEIbHOCTH:

" MOAKIIOYMTH Kabenb Onoka nmutanus 230 B (MC2.087.030) wiu (nmpu HAIUYUU B KOMILJIEKTE)
omoka mnurtaHus yHuBepcanpHoro (BI1Y) (pucynok 3.2a) k coenuHuTenbHOMY THe3ny «12 By
OHeprorecrepa (pucyHok 3.2);

" TOAKJIIOYHTH OJIOK MUTAaHMS K nuTaromieit cetu 230 B ¢ momorisio ceTeBoro kabdens (pUCyHOK
b1) unu (mpu Hanuunu B komiiekte) BITY k uccneayemoii cetu (M3mepuTenbHON LETH);

" BKJIIOYHUTH NpHOOp, Ha:kaB KHONKY ONTpu pa3a noapsi.
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Puc. 3.2a. [loaxmtouenne DHeprorecrepa K aJlaltepy YHUBEPCAIbHOMY.

Oueprotectep umeet Tpu coenunutens Ua, Ub, Ucansa noaxmrodenus (pa3HbIX HANPSHKEHUN U
onuH Uy Ui MOJKITIOYEHHS] «HEHUTpaan» B LIEMAX HANpPSHKEHUS, a TaKKe OJAMH COCAMHUTENbB IEMIX
toka la, Ib, Ic. llenmn TOka raJbBaHUYECKH pa3Bs3aHBl C U3MEPSAEMBIMU LEMSIMH C MOMOILBIO
TOKOM3MEPUTEbHBIX Kileniei. Llenu HanpsKeHus! BHIIOTHEHbl CHMMETPUYHO U UMEIOT OOIIYIO0 TOUKY
(uefiTpanp). TokonogBonsMe Kabeiaw JODKHBI HCHOJIB30BATHCSA TOJNBKO W3 KOMILJIEKTa IOCTAaBKH.
HeoOxomumo crneauth Takke 3a TeM, YTOOBI CaMU COEIUHEHHUS ObUIM MPAaBUIBHO M HAJIEKHO
3aKperUieHbl BO N30€KaHue MeperpeBa MECT KOHTAKTa U BO3PACTaHUS MEPEXOAHOTO CONPOTHUBICHUS. B
[Tpunoxenusax A u b Kk JTaHHOMY PYKOBOJICTBY MPUBEICHBI PA3IMYHBIC CIIOCOOBI MOIKIIOUCHHUS TIeTIei
OHeprotecrepa.

[Ipu wucnonp3zoBanuu Onoka mutanus yHuBepcanbHOro (BITY) mms moaxmrodeHust (asHbIX
HampsDKeHUH W «HedTpanu» k coegunurensm Ua, Ub, Uc, UxDHeprorecrepa HCHONB3YyWTe
BcTpoeHHbIe kabemn « OUTPUTY 6iioka nuranus yauepcanbaoro (BITY)

IIpumeuanue. Bpems Henpepvignol pabomwvl  DHepeomecmepa npu  NUMAHUU — OM
AKKYMYIAMOPO8 (Npu OMCYmcmeuu HanpsiceHus numarowell cemu), 3a8Ucum om KOIU4ecmed YuKkios
3apsaoa akkymyasimopos. IIpu ucnonvzosanuu Ni-Mh axkymynamopoe emkocmoio 2700 mA«uac. epems
HenpepulgHoll pabomvl Inepeomecmepa I[IKI-AM cocmasnsem ne menee 2 uacoe npu 0OHOM Yukie
3apsoa onumenvHocmoio 4,5 uaca.

Buumanue! Ilocie mepBoro BKIIOYEHHS DHEproTecTepa pPEKOMEHAYETCS HE TMOAKIIOYATh
ajanTep MHUTAHUS 10 MOJHOTO paspsia aKKyMYJSTOPOB (IO BBIKIIOYEHHs DHeprorectepa). Ilocie
Yero ClieAyeT MOAKIIOYHTh K DHEProTecTepy ajantep NMUTAHUS, BKIIOYHTH MPUOOP M MPOU3BECTH
HOJIHYIO 3apsiIKy aKKyMYJSITOPHBIX Oarapeif, KOHTPOJNUpYs 3apsja N0 HHAWKATOpY Ha JHCIUIee
npubopa (11.4.1.2).

Uepe3 HECKONBKO CEKYHJ 3aBEpIIAIOTCS MPOUEAYpPbl CaMOTECTHUPOBAHUS, WHULMAIA3ALUU, U
OHeprorecrep NEPEXOAUT B PEXKUM NEPBOHAYAIBHOM YCTaHOBKM. Bo BpeMs HHHIMaIA3aIUU
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IIPOBEPSIETCS MPaBUIIBHOCTh PabOThI COCTaBHBIX YacTeil mpulopa, a TaKkKe 3arpykKaroTcsi IpOorpaMMbl,
OTHOcAIIMecs K 00paboTKe CUTHAIOB M BBIYMCIIEHUIO X MapaMeTpoB (pUCYHOK 3.3).

3arpy3Ka..

Pucynok 3.30kpaH 3arpy3ku

[Io oxkoHYaHMIO 3arpy3Kd HporpaMM Ha 3KpaHe ODHeEprorecTepa MOSBISETCS 3ampoc Mapos
(Pucynok 4.1.1), mocie mpaBUILHOTO BBOJA MApoJsl MOSBIsieTcs [ TaBHOE MEHIO M TPUOOp TOTOB K
paborte. Jlns obecriedeHUs] METPOJIOTHYECKUX XapakTepucTuk (Tabmumer 2.2 u 2.3) HeoOX0auMo
BBIZIEP’KAaTh DHEProTeCTep B TEUEHUE HE MEHEE 5 MUH BO BKJIFOUEHHOM COCTOSIHUH.

Ha skpane nucruiest MHIUIIMPYIOTCS: B BEpXHEH CTPOKE TOBApHbBIN 3HAK, TEKYIIHE J1aTa, BpeMs, a
TaKk)Ke pa3IMYHbIe CHUMBOJBI COCTOSHUS. B HIDKHEH CTpoKe yKa3aHbl MpEeNibl U3MEPEHUN H Psij
CHMBOJIOB. Y CJIOBHBIE 0003HAUCHHUS dTUX CTPOK onucanbl B Paznene 4.1 «MuaTepdeiic onepaTopay.

BuiknwuenueDueprorectepa NpOM3BOIUTCA HAXKATUEM U yIEPKUBAHUEM B TEUEHUU 2 C KHOIKHU
ON, wim ke myTeM BBIOOpa COOTBETCTBYIOIIETO NyHKTa B [maBHOM MeHro mpubopa. Ilpu stom
MOJIb30BaTEh BXOTUT B 3KpPaH, IJIe UMEETCS TAK)KEe BO3MOXKHOCTH MIEpe3arpy3uTh IpUOOp U BRINTH HA
HKpaH BBOJIA MApOJIf:

)24/07/13 13:54:41 od¢ < $a@
BblkK ITHHEHWE TPUBOPA

Buik iH4eHme

Nepezarpy=zka

bnokupoBka MeHw

v 2408 18Ak 50 u

Pucynok 3.40kpaH BBIKIIOUEHHUs/TIEpe3arpy3Ku
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4 Mopsapok paboTbl

4.1 NuTepcpenc onepartopa

4.1.1 NMaponu

[Ipy BKIIOYEHMH TUTAHUS BBINOJHAETCS camoTecTHpoBaHue Ilpubopa, mocie 3arpy3ku
mporpaMM Ha 2JKpaHe TosiBisieTcss 3ampoc mapons (pucyHok 4.1.1). B Ilpubope peanmmzoBana
JIBYXYpOBHEBasi cHucTeMa maposied. B 3aBucuMocTH OT TOro, MoJ NapojieM KaKoro YPOBHS
M0JIb30BaTENb BOIIET B CUCTEMY, €My OyIyT AOCTYMHBI pa3inyHble MyHKTHl MeHIO «HacTpoilku» (cMm.
n.1. 4.4.1). Ilaponu nepBoro 1 BTOPOro ypoBHS TOJDKHBI conepkaTh 10 mudp.

@24/07/13 13:58:15 0O ¢ - $(m
BBEJMTE MAPOJIb

v 2408 18Ak 50 u

Pucynok 4.1.1 - MeHro BBOAa naposist

IIpu 3aBOzCKOM IIOCTaBKE B DHEPrOTECTEPE 3aPOrPAMMHUPOBAHBI CIIEIYIOIINE TAPOIIH:
® [1apoJib BTOPOTO YPOBHs — 2222222222;

= papois nepsoro ypoHs — 0000000000;

" TapoJb YOPOIICHHOTO pexkuMa — 4444444444,

J1i1 3aBepuieHus BBOJIa HEOOXOAMMO HaxaTh kiaBuury «ENT».

BxoJ Ha 3KpaH ynpoleHHOro pexxuMa (cM. pucyHoK 4.3.8a) — cpa3y mociie BKIIOUYEHHUS U BBOJA
napoist 4444444444 T1pu 3TOM TOCTYTICH TOJIBKO PYYHOI 3aITyCK/OCTaHOBKA PETUCTPAIMH U TIPOCMOTP
TEKyIMX 3HAaYCHUI HAINPsDKEHUs], TOKa U YTJIOB.

4.1.2Cumeosibl cCmpoOK COCMOSIHUS

WuTtepodeiic oneparopa [Tpubopa npencrasisier co60it HAOOP BIOKEHHBIX MEHIO, TIEpEMEIICHHE
M0 KOTOPBIM OcCyIlecTBiseTcsc noMomibio kinaBuil «ENT», «ESCy, U, TT, <, =. Pacnonoxenue u
Ha3HAUYCHHE OPraHOB YIpPaBJICHUS, MHAWKALUWKA W TOAKIIOYEHUS TpuBeleHbl Ha Pucynke 3.2 u B
Tabnune 3.1.

He3saBucumo ot TOro, B KaKOM M3 MMyHKTOB MEeHIO HaxoauTcs [Ipubop, B BepxHel cTpoke
coctostHUs auctuies (PucyHok 4.1.2) Bcerma oToOpaxkaroTcs:

" TEeKyIIUEe JaTa U Bpems,

" pPEXHUM MMHUTAHMS MPUOOpPa U yPOBEHB 3apsaa O6arapeit (cumBobl «Bumka» u «baTtapeiikay).
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Tpu cumBosIa

HUMCHHO!

otHocaTcs kK UuaTepdeticy ¢ [1K u k npuemuanxy ['JIOHACC, a

E — akTHBHOCTH UHTep(etica cszu ¢ 1K, a E» aKTUBHOCTb CBsI3U uepe3 muHy USB.

«CryTHHK» -€CTh akTuBHast qoctoBepHas cBs3b ¢ [ JIOHACC.

3HaueHue TpeTbero cuMBoia «CIyTHUK» pa3bsCHSETCS B pa3fenax PykoBoJcTBa, OTHOCSAIIMXCS
K HacTpoiikaMm BpeMeHH U K auarHoctuke npuemaunka ['JJIOHACC.

1&5:14:=149

14:19: 38

14:18:549

Pucynoxk 4.1.2 - CuMBOJIBI BepXHEl CTpoKku cocTosiHus DHeprorecrepa [IKD

\' 240B 0Ly

\V 240B 104K 50y

" 2408 10Ak S5@u A
| 240B 10Ak 50Ty

Pucynok 4.1.3 - CuMBoOIIBI HUJKHEN CTPOKU cocTosiHus DHeprorecrepa [TIKD

Huxnss crpoka sxpana (Pucynok 4.1.3) noka3siBaert:
= cxeMy NMOAKIIOUEHHUs Npulopa K u3MepseMoil nenu (KpaitHui J1eBbIl CUMBOII),

" [penaciel I/ISMCpCHI/Iﬁ (KpaCHaH MOACBCTKA Hpeciia O3HAYACT, YTO CHUTHAJI MOAACTCA YCPE3

MU3MEPUTENBHBINA TPAaHCPOPMATOP), U BUJT IOJKITFOYAEMBIX KIICIICH:

K — KJIEIIH

T — TpaHc(HOpPMATOPHI TOKA

I — rub0Kue KIeu
HOMHHAJILHYO YacTOTY,

(bazupoBKy () R kpacHbIit — oOpaTHas; R yepHbIii — Hen3BecTHA; R 3eneHbIil — npsmast
CuHXpoHHM3aLUs C U3MEPSIEMbIM HaNpsKEHUEM (IIPU HAJIUUNU HANPSKEHUS Ha BXOJE)
UYepHblil — HET CUHXPOHM3ALNU

XKenteiit — cunxponuzanus ¢ hazoit A wim muHueit AB

3eneHblil — cuHXpoHU3aus ¢ ¢azoi B win nunueit BC

KpacHslii — cunxponuzanus ¢ ¢paszoit C nian nunueit CA

Tekymee coctosHue pexuma «Peructpammus u  [IKO» (duepHblii KkBagpaT — HeT
perucTpanuu;KpacHelii kpyr — peructpauuss HE npepsiBasach, Xenteli Kpyr —
perucTparus npepbiBaiach).

Kpacubiii cumBon «Ilecounble udackl» € MpaBOro Kpas MOSBISETCS HEHAA0IT0 B MOMEHT
NepeHacTporKy Mpuodopa, HanpuMep Mociie U3MEHEHUs cXeMbl NoAKIoueHus. OH He MpensTCTBYET
HEepEeMEIICHUIO MOIb30BATEISNO AEPEBY IKPAHOB/MEHIO, 3a/I€PXKKa OTHOCUTCS TOJIBKO K M3MEPEHHSIM.
B pabGouem pexume Muraer HMHAMKATOp «3C» (M3MEHEHHME LBETa TOBOPUT 00 OOHOBIEHUH 3-
CEKYH/IHbIX 3HaUEHUH)

Oneprorecrep [IKD-AM umeer tpu npenena uzamepenus Hanpspkenuit 10B, 60B u 240B. HaGop
MOIIUANa30HOB U3MEPEHUS TOKA 3aBUCUT OT KOMILJIEKTAa TOKOU3MEPUTENbHBIX KIICIIECH.
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N3meHeHne cxeMbl TOAKIIOYEHHS W IPEJEIOB MU3MEPEHHs BO3MOXKHO 4YE€pe3 MEHIO
«Hactpoiiku». Kpome Toro, onepaTuBHOE U3MEHEHUE MPENIEIOB U3MEPEHHs B OOJIBIIMHCTBE CIIyyacB
BO3MOJKHO C IIOMOLIBIO «ropsiyei» KinaBuiu «F».

4.1.3nasHOe MeHIo

[Tocne BBoAa maposst Ha auciiee oToopaxkaeTcs ero ['maBHoe MeHto mpubopa. OHO COCTOUT U3
MATH MTyHKTOB, COOTBETCTBYIOUIUX PA3IMYHBIM PeKUMaM paboThl (pUCYHOK 4.1.4).

[2]25/09/13 16:14:25 Q¢

SHEPIOTECTEP NK3-A
N=mepeHun
Pernctpauwna (K3
HacTpoiiku
JrnarHocTHKA

BolaH4yeHme

¥y 2408 10Ak S50y
Pucynok 4.1.4 - 'maBHOE MeHIO DHeprorecrepa

TlepeMelleHne MO MyHKTAM [IABHOTO MEHIO OcyIIecTBiseTcsc momompio kasum U, 1. s
BXOJIa B BBIOpAHHBINA MYHKT MEHIO HEOOXOAMMO HaxaTh KiaBuiry «ENT».

IIpumeuanue. Nntepdeiic omeparopa MOXET HM3MEHSATHCS B YAaCTH MOPSAKA OTOOPaKEHHS
uHpopmanuu. Takoro poja H3MEHEHHMs HE BIUSAIOT HAa TEXHUYECKHE M METPOJIOTHYECKUe
xapaktepucTuku JHeprorecrepa [IKD-AM.

4.2 A3mepeHus

ITpuBsiOope myHKTa MeHI0 «V3MepeHus», Ha AucIuIee 0TOOpa)kaeTcsl MOAMEHIO BbIOOpa pexumMa
u3Mepenuil (pucynok 4.2.1).

[Bloa/08/15 16:49:44 o §CO[@lea/e8/15 16:50:18 oy O
M3MEPEHWA M3MEPEHWA
HanpaweHne n Tok NapameTpsl KavecTea (MK3)
¥r nel MowHoCTh
NapameTpsl KavecTea (MKJ) HYacToTa WM OTKAOHEHWe 4acToThl
MolHOoC Th [ @pMOHUKKM W WHTEepr apMOHWKHK

YacToTa WM OTKAOHEHWEe 4acTOoThl (opMa curHana

[(apMOHUKK M WMHTEepPr apMOHWKK CnyvaitHele cobbITrA

(opma cwrHana JHepr ua

CnyyvaitHele cobbiTuA CHHXPOHU3IHUPOBAHHLIE W3IMEpPEeHWA
JHepruA COXPAHUTE TEKYUME W3MEPEHWA

Yy 2488 104Kk 56l W 2498 104Kk 5@l L

Pucynok 4.2.1 - MeHto pexxuma u3MepeHus
BHUMAHMUE! B noamento «M3mepeHus» HEOOXOAMMO IMepesa HauajioM H3MEPEeHUN BBHIOpATh
CXeMy MOJKJIIOYEHMs TPUOOpa, HOMUHAJIbHBIE HANPSYKEHUS M TOKU MpUOOpa, a TaKKe BbIOPATh «THUII
BKJIIOYEHUS HANPSDKEHUS U «TpaHchopMaTopbl Toka». [ 3Toro HaxMute KiaBuiry «Fy.
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[Tonmento «M3mepenus’» coctouT u3 10 MyHKTOB, B KaXJIOM W3 KOTOPBIX OCTYIHBI MJIs
HAOMIO/IEHUST pa3IMyHbIe TPYIIBI MapaMeTpoB 3JEKTpodHepruu. llepeMerenre Mo MyHKTaM MEHIO
«M3Mepenus» OCYIIECTBISETCSAC MTOMOIIBIO KIaBHUII Juf Jnst BXo/1a B BEIOpAHHBINA MTyHKT MEHIO U
aKTUBHU3AlMM TIPOIlecca M3MEPEeHU HeoOxoauMo Haxath kiaBuiny «ENT», mams Bo3BpaTta B riaBHOE
MeHI0 — kiasuiry «ESCy.

B nmynkrax mento «V3MepeHus» Ha SKpaHe 0TOOPaKaIOTCS TEKYIIUE 3HAYCHUS,PACCUYMTAHHBIC B
peasibHOM Bpemenu. MHbopMalusiHa 3KkpaHe 0OHOBIISIETCS ¢ YacTOTOU 1 pa3 B 3 CeKyH/IbI.

4.2.1 U3mepeHue HanpsixeHUl U MOKo8

B pexxume «Hanpsokenue u Tok» 11 HaOIIOAEHUS TOCTYIIHO YEThIPE SKpaHa, Mepexo MEexXIy
KOTOPBIMHM OCYILECTBIISIETCS MO LUKy KiaBullaMu<—, =>. Ha Pucynke 4.2.2 mnoxasaHo, Kak
0TOOpa)karoTCsi U3MEPEHHbIE 3HAYEHHS] TOKOB U HAIpPsDKEHUN Uil Tpex(a3zHOW YeThIpeXIPOBOJHOU
CXEMBI BKIIIOUEHHUS.

OTto0pakaeMble Ha TUCIUIEE 3HAUEHUS HANIPSDKEHUS, TOKA U MOIIIHOCTEN 3aBUCST OT BHIOPAHHBIX
K03 puLMeHTOB TpaHchopMallM¥d B COOTBETCTBYIOIIMX ITyHKTaX MEHIO: «TUI BKJIIOYEHUS
HaNpsDKEHUs» U «TpaHcdopMaropbl Toka». Eciu Bel moakimouaere mpuOop K BTOPUYHOM OOMOTKE
TH, a toxomsmepurenbHble kiemm 10A k BTOopuuHOil oOmMoTke TT M mpu 3TOM XOTUTE BHUAETH
NIEPBUYHBIE TOKU U HANPSKEHUsI, TO HYKHO BbIOpaTh coorBeTcTBytomme TT u TH.

Jlnst Bo3Bpara u3 pexunma «HarpsbkeHue u TOK» B TNIABHOE MEHIO HEOOXOIUMO HAXKaTh KITABHIITY
«ESC».

Z05/12/12 15:25:00 o0y @AM 0s/12/12 15:45:49 00§ §mm
HAMPAXEHAE 1 TOK HAMPAXEHWUE N TOK
Hanpsswenwe - aeiicteynuee (B) Hanpsswenwe - 1-a rapmoHuka (B)

B
5.0071 5.9191 5.0674 5.09205

W 2498 184k 50y W 2498 184k 50y
[Zlos/12/12 15:46:56 o0¢ $mm[gles/12/12 15:49:18 00§ §mm
HAMNPAKXEHWME W TOK HAMNPAKXEHWME W TOK
HanpsaweHwe - cpesHee (B) Hanpsawenwe - cpegHerwinp. (B)
A B A B
-9.903 -9.01 197.71 197.64
A-B B-C A-B B-C
-9.93  +0.92 343.27 342.24
Tok - cpejHee Tok - cpeameruwinp. (A)
A B A
+9.003 -0.001 4.508 4.518

v 2498 184k 5@y v 2498 184k 5@y

Pucynok 4.2.2 - OTo0pakeHue HanpsKeHU U TOKOB
Ui Tpex(a3HOH YyeThIPEXIPOBOAHON CXeMbI BKITIOUEHHS

ITpu TpexdazHoi YeThIPEXNPOBOAHON cXeMe MOJKIIoueHHUs B pexxume «HanpsokeHus u TOku»
Ha 3kpaHe JKKJloTroOpakaroTcs: H3MepeHHble aAeicTByrolue (asHble U Mek(pa3Hble 3HAUYECHUS
HaNpsOKEHUH M TOKOB, CPEIHEBBINPSIMIICHHbIE3HAUCHHsI (Da3HBIX HANpPSDKEHWH M TOKOB, CpEeJHHE
(MOCTOSIHHAs COCTABIIAOILAS) 3HAUECHUS (PAa3HBIX HATIPSIKEHUM.

28



H®IP.41111.016 PO

[Tpu TpexdazHoil TPEeXMPOBOAHON CXeMe MOAKIIOYCHUs B pexume «HampsokeHust ¥ TOKH» Ha
skpane XKK/loroOpaxaroTcs: u3MepeHHble AeicTByomue (a3Hble 3HAUCHHUsI TOKOB U JIeHCTBYOIINE
Mex(a3Hble 3HAYCHNS HAPSHKEHUH, CPEeTHEBBITPSIMIICHHbIC3HAUEHHSI (Da3HBIX TOKOB.

IIpu oxpHOda3HON NBYXIPOBOJHOM cXeMe MOJKIIYEHUs B pexxume «HampspkeHust 1 TOKW» Ha
skpane JKKJlotoOpaxaroTcs: u3MEpeHHBIC [EWUCTBYIOIIME 3HAUYCHHS] HANPSHKEHUS U TOKa,
CPEIHEBBINPSMIICHHbIE 3HAYCHUs HAINpPSDKEHHMsT M TOKa, cpeiHue (mocTtosiHHas coctasisiomas Upc)
3HAYEHUS HANPSKEHUSI.

IIpy  oOTCYTCTBUM TEpPEeMEHHOW COCTABIIAIOLICH  HampshkeHUs cpefHee  (MOCTOSHHAS
cocrapistomiass  Upc) 3HAuU€HUWE HANpPSDKEHUS  COOTBETCTBYET IOJaBa€MOMY  IIOCTOSSHHOMY
HaIPSKEHUIO.

Ipumeuanue.C ¢usuueckou mouku 3penus Oelicmsayrouue (CpeoHeksaopamuynvle) 3Ha4eHUs
HANPAXNCEeHUs: U MOKA CEA3AHbL C MOUHOCMbIO, 8bI0EIAEMOU 8 AKMUBHOU HAZpY3Ke (Hanpumep, 8 1amne
HAKAIUBAHUS, KUNAMUTbHUKE U M.1.)

P=U,I, =U§/R=I§R, e

Upody__ Oeticmayrowue (CpeOHeK8aopamuyHvle) SHAUeHUsL HANPANCEHUS U MOKA,

P— mowmnocme (axmusnas), évioensemas 6 akmugHot Hazpy3Ke,

R— axmuenoe conpomuenenue Hazpy3Ku.

B Ounepeomecmep IIK3-AM aneopumm eviuucienus Oelucmeyiouie20 3HaA4eHUsl HANPAHCEHUs.
(Moxa) MOJNCHO YNPOWeHHO NPeOCmasumy C1e0VIouUM 00pa3om: MCHOBEHHbIE 3HAYEHUS HANPAHCEHUS]
(moka), usmepennvie ALIl, 8o3600amcs 6 Keadpam, 3amem GbIUUCIAEMC S CpeOHeapupmemuieckoe
3HAYEHUe NOYYEHHO20 CUSHANA U U3 Hee U36IeKAemcsl K8AOPAMHbIl KOPEHb.

Cpeodnee 3nauenue Hanpsdicenus (Moxa) pagHo CYMMe MHOBEHHbIX 3HAYEHUU HANPANCEHUS
(moxa) ¢ yuemom 3naKa, m.e. NOCMOSHHOU COCMABNAIOW el USMEPEHHO20 CUSHAA.

SRR

L
/Y

Hexomopule peanvuvie usuueckue eeruyunvl (hanpumep, cuid, ¢ KOmopou 1eKmpoMacHum
emszusaem cepoeyHuK) NPONOPYUOHAIbHbL CPEOHEBLINPIAMICHHOM)Y 3HAYEHUIO Hanpaxcenus (moka). B
Ouepeomecmepe [IKD anecopumm eviuucienusi cpeOHesbinpAMICHHO20 3HAYeHue HaAnpsxceHus (Mmoka)
MOJICHO YNPOUJEHHO NpeoCmasumy cCleOVIouuUM 00pa3zoMm: 6ce MESHOBEHHble 3HAYEHUS HANPANCEeHUs
(moka), usmepennvie ALll, cuumaromcs nonoHCUMENbHLIMU (3HAK He YYUMbIBAemcs), a 3amem
8bINUCTACMCS CpeOHeapughmemuyeckoe 3HayeHue NoLyYeHHO20 CUSHAA.

s nocmosinno2o Hanpsdicenus (moka) 6ce mpu eauyuHbl paghbl MesHcoy coOoll.
s wucmo cunycoudanvHo20 cusHana cpeoHee 3HadeHue pagHo Hymio, a CPEeOHEe8bINPAMIEHHOE U
Oeticmeyiowee C6:3aHbl NOCMOAHHbIM KOIPhuyuenmom.

Jns1 HeCUHYCOUOANbHO2O CUCHANLA 8Ce MPU BUOA HANPANCEHUS (MOKA) MO2YM OMAUYAMbCS OPYe
om opyea.

Hanpumep, paccmompum cuenan Hanpsiicenust 8 euoe npsamoy20IbHbIX UMNYIbCO8 AMAAUMYOOT
10B, uoywux co cksascnocmoio 10.
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eticmsyrowee 3nauenue

B (103)7 N
U, = {0 3168

Cpeonee u cpeonesvinpamiennoe snavenus U, =U,,, = L OB%O =1B

Ecnu nodamv smo manpsowcenue Ha pesucmop conpomueneruem 1 Om, mo 6vioerumcs
mownocmo P=U I, =3,16%3,16~10Bm .

Cywecmsyem yenvlii psad npubopos, Komopwvle UMepsiom CpPeoOHesbiNPIMIeHHOe 3HAYeHUe
Hanpsixcenusi (Moka), HO Npocpadyuposamvl 6 Oelcmeyrujem 3HaYyeHuu (Hanpumep, npubopvl
MASHUMOINEKMPUUECKOU U  IJIeKMPOMACHUMHOU cucmemsl). Heobxooumo nomHums, umo OHU
NOKA3bl8AIOM NPABUIbHOE 3HAYEHUE HANPANCeHUs (MOKaA) MONbKO & Cydae YUCHO CUHYCOUOATbHO2O
cucHana (npu HecuHycouoanvbHou ¢opme cucHana oelicmsyrouee 3HaYeHue uzmepsemcs npubopamu
NIeKMPOOUHAMUYECKOU CUCTNEMDbL).

Buumanue! Crpoka, oToOpaxaromas cpeIHHE 3HAUYEHUS TOKOB, SIBIISETCS TEXHOJOTHYECKOU
(BXOJIHBIE TOKOBBIE KJICIIH HE MPOIYCKAIOT IOCTOSIHHYIO COCTABIISAIOLIYIO).

4.2.2 N3mepeHue yarioe

B pexume «VYrae» Ha OKpaHEOTOOpPAKAIOTCS: U3MEPEHHBIC 3HAYCHHUS YIJIOB MEXIY
HaNnpsHKEHUSMHU TEPBOM TapMOHMKK M MEXIY HaNpsHDKEHWEM U TOKOM IEepBOM rapMOHUKH. B neBoit
YacTU JUCIUIes] OTOOpakaloTcsi LU(POBbIE 3HAUYEHUS YIJIOB B TIpajaycax, a B NPaBOM 4YacTH —
BEKTOpHas AuarpamMma (pucyHok 4.2.6), Ha KOTOpO# JIMHHBIE BEKTOPA COOTBETCTBYIOT HANPSHKCHUIO,
a KOPOTKHE — TOKY.

JIist IpoBEepKHM TPAaBMIIBHOCTH udeperoBaHust (a3 mpu TpexdazHoil YeTHIPEXMPOBOIHON CXEMe

BKJIIOYEHUs1 yOeaurech, 4yTO 3HaueHHd yriaoB U A(I)AU sy U B(I)AUC(I),UCU)AU 4y TTOJIOJKHUTEIIBHBI

(4yeperoBaHUE MO YaCOBOM CTPEIIKE).
Jli1g Bo3BpaTa U3 pexuma « YTibD B TJIaBHOE MEHIO HE00X0IMMO HaxkaTh KiaBuily «ESCy.

@09/08/13 19:44:00 O 2§ mm([Z)24/09/13 14:48:31 oY @@
YT JIbl YT J1bl

oUala +20.06 oUaUb +35.82
oUbUc -155.00

olJala +20.41
oUbIb -57.89

| 240B 104k 50IyY 3c 7 240B 10AK 50y

Pucynok 4.2.3 - Pexxum 0ToOpakeHus YIJIOBBIX CABUIOB JUIS PA3JIMYHBIX CXEM BKIIOUCHHS.
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B pexume «Yrae» Ha skpane XKXKJoToOpaxarores:
" npu 00HODA3HOU 08YXNPOBOOHOU cXeMe NOOKIIOUEHUS
— H3MEPEHHOE 3HAYCHHUE yIJla M1y HaIllpsDKEHUEM U TOKOM MEePBOM rapMOHMKH;
" NpU MpexgasHuix cxemax nOOKIIOYEeHUs.
— (hazHbIe yIIIbl MEX/1y NEPBBIMU FapMOHMKAMU MeX(a3HbIX HANPsDKEHUH,
— (hasHbIE yTIIBI MY TIEPBBIMU TAPMOHUKAMH MK (a3HBIX HANPSHKEHUH U (Da3HBIX TOKOB;
* [pH Tpex(a3zHON YEeTHIPEXIPOBOJHOM CXEME MOIKIIOUEHUS
— (hazHBIe YIIBI MEXIY IMEPBBIMH TapMOHHKAMH MEX(a3HBIX HANPSHKCHUN I KaxIOiH
dbassl,
— (hbasHbIC YIIIBI MEXy TEPBBIMUA TapMOHHKAMH (pa3HBIX HANPSHKCHUN M TOKOB JUTS Ka) IO
dba3sbl.

Buumanmue! Ilpu neificTByrommx 3Ha4€HHUAX TOKOB M HampsbkeHuUd meHee 1% OT HoOMHUHala
napamMeTpsbl, 0TOOpaXkaeMble B PeKUME «YTIIbD), HE PACCUUTHIBAIOTCS.

4.2.3 N3mepeHue mekywux MK

B stom pexume «[TAPAMETPbI KAYECTBA (ITKD)» noctynHbl 115 HaOIIOAEHUS 3HAUEHUS
Bcex [IKD, uzMepsieMbIx DHEProTecTOpoM,KOTOPhIE pa3MeIleHbl Ha MIECTH OKHAX 3KPaHOB (PUCYHOK
4.2.4), nepexo] MEXy KOTOPBIMH OCYILECTBIISIETCS 110 LIUKITY KIaBUIIAMULE, =>.

Jlnst Bo3Bpata u3 pexkuma «llapametpsr kauectBa (IIKD)» B mento «M3mepeHus» HE0OX0aMMO
HakaTb kiaaBunry «ESCy.

Texymue 3nauenus [1KD, uzmepsembix Sueprorectepom [1KD mapamerpoB, MOKHO HAOIIOIATh
KaK BO BpEMS pETUCTpaLUy, TaK U HE IIPOBOJI PETUCTPALIUH.

Texymme 3nauenmst [1KD, wuzmepsiembie DHeprorecTepoMm, OOHOBISAIOTCS Ha JHCIUIEE CO
BPEMEHEM PaBHBIM BPEMEHHM YCpPEAHEHUs KOHKpeTHOro napaMerpa B coorBercTBuu ¢ 'OCT 32144-
2013.

OcTanbHble MapaMeTpbl — pa3 B 3 CEKYH/B.

[Ipouenypa u3MepeHust U pacuera KpaTKOBPEMEHHOM /103bl (uIMKepa 3alyCcKaeTcsi IpU BXOJiEe B
OxHO 0TOOpa’keHUs] KPAaTKOBPEMEHHOH N103bl (hiIMKepa, MMepBOe 3HAUCHHUE TMOSBIAETCS Yepe3 Bpems
paBHOE MHTEpBay BpeMeHH B 10 MUHYT, B JaJibHEWIIeM OOHOBIICHHE 3HAYCHHH KPAaTKOBPEMEHHOM
710361 (pIIMKEpa MPOUCXOIUT Yepe3 Bpems 2 yaca.

[Z]24/00/13 12:53:50 Q0¥ $mm[g24/09/13 12:54:30 00¢ §mm
NAPAMETPbl KAYECTBA (MK3) NAPAMETPb KAYECTBA (NK3)
HaﬂpHHEHHe ﬂDCﬂEﬂDBaTEﬂhHDCTeﬁ Tokn ﬂDCﬂEﬂDBaTEﬂhHDCTEﬁ

Uy 72.923B 38Uy -80.855% T w @.0043A

Uz 33.147B Kzu 4—45.452% Tz 0. 08364

Uow 19.127B  Kou +45.426% Tow ©.0062A

MowHoCTH nocaefoeaTenbLHoOCTER
Pw -@.5457B1 QUL w -178.66
Pzw +8.83480BT (DUI 2y -H28,46
Pow -8.2982B1 o¢ULow -146.11

Y 2408 104k 50y Y 2408 104k 50Iy
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[Z]24/00/13 12:55:03 O §mm[g24/09/13 12:56:01 o0 §mm
MAPAMETPH KAYECTBA (NK3) MAPAMETPH KAYECTBA (NK3)
OTknoHeHwe 1-i I apMOHUKK DTpmuaTeanoe OTHKAOHeHKne
SUaw  -77.234% SUa- +169.924B +77.233%
SUbw  -77.235% SUb= +169.931B +77.236%

SUabm . aUab[-] +334.
dUbcw B3 oUbcm +281.

. T G
[Z)24/09/13 12: 55 EER=InL Y #-.mia&im 16:55:11 o4 3
MAPAMETPbl KAYECTBA (IMK3) MAPAMETPbl KAYECTBA (IMK3)
MonoxmTeAbHOEe OTKAOHEeHWe 'Ilﬂml(ep - MIrHOB2HHOe ZIHaJdYeHKWe
SUawm +0. DOOE Pinst PinstMax(cbpoc-kn.1)
SUbs +0. 0008 + A 0.06 ©0.14
B @.86 .11
8Uabw  +0.000B +0. 0%
dUbcw  +0.000B +8. Doek HanpsaseHuwe - OnNopHoe 3HauveHwe
A 222.45B (-0.7%)
B 221.15B (-0.7%)

¥ 2408 104k 500y 4 WV 240B 104k 50lu
@ 09/08/13 19:40:07 0O ¢ .2 ¢ mm

MAPAMETPbl KAYECTBA (MK3)
Dankep

Pst (10 MuH)

i +1.208

B +1.400

P1t (2 yaca)
A
B

WV 2408 10Ak S0l y
Pucynok 4.2.4 - Dxpansl pexxuma oToopaxenus Tekynmx [TKD

4.2.4 U3mepeHue MmowHocmu

B peKuMe «MOIIIHOCTEY HA OJHOM 9KpaHC OT06pa)KaIOTC}I YCTBIPEC ITOKA3aTCJIA:
* «AKTHBHas MOIIHOCTb»

= «PeakTUBHAs MOIIHOCTEY»
= «JTosHas MOITHOCTEY
» «Koaddunuent MmouHOCTI
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[Blos/12/12 17:00:33 o0¢ @@

MOUHOCTh
A B
AKTMBHAA MOWHOCTb (BT)
+9.9788 -959.88
PeakTuBHaa MowHOCTL  (Bap)

+1101.8 -545.9

MoAHaA MOWHOCTb (BA)
+1101.9 +1103.6

KoapbuumeHT MOWHOCTH

+0.009L -9.869L -0.864C -0.575C
W 240B 10Ak S0y %

Pucynok 4.2.5Pexxum 0ToOpa>keHus: MOLTHOCTH
JUTst Tpex(a3HOM YeThIPEXITPOBOIHON CXEMbI BKIFOUCHUS

[Tpu Tpexda3Hoil 4eThIPeXPOBOTHON CXeMe MOAKIIOYCHUS B pekuMe «MOIIHOCTE) Ha SKpaHe
KKJloToOpaxkatoTcsi: u3MepeHHbIe M0 KaXI0i (a3ze U cyMMapHbIe 3HAYCHHUS aKTUBHOM, MOJHON H
PEaKTUBHOM MOIIHOCTU (3HAYEHUSI PEAKTHUBHOM MOIIHOCTH PACCUUTHIBAIOTCS IO JIBYM pPa3IHYHBIM
dbopmynam):

= AxkTtHuBHag P,

= Jlomnas S,

= (Q;— peaxkTUBHAsI MOILIHOCTh OCHOBHOW FrapMOHUYECKOU COCTABJISIOIEH,

KpoMe pa3nuuHbIX THIOB MOITHOCTH TaK K€ OTOOpakaroTcss KOI(PGUIMEHT MOIIHOCTH IO
Kaxoi (ase.

[Ipu TpexdaszHOil TPEXMPOBOMHONW CXeMe TOAKIIYEHHS B pexkume «MOIIHOCTE»Y Ha
HKPaHEOTOOPaXKAIOTCS: CyMMapHbIE 3HAUEHHs aKTUBHOM, TIOJTHOM U PeaKTUBHOW MOLTHOCTH:

= aKTHBHafA P,

® j0JHAA S,

® (Q— peakTHBHas MOIIHOCTh OCHOBHOM FapMOHUYECKOM COCTABJISIONICH,

Kpome cyMMapHBIX 3HAau€HUN pA3TUYHBIX THUIIOB MOIIHOCTH TaKXe OTOOpakKaroTCs:
CyMMapHBIA K03 OHUITUEHT MOITHOCTH.

[Ipu oxHOda3zHON OBYXIPOBOJHON CXEeME MOJKIIOYEHHUS B peXuMe «MOIIHOCTh» Ha JKpaHe
KKJlorobpaxkaroTcst 3HaYCHUSI aKTUBHOM, ITOJTHOW U PEaKTUBHOM MOITHOCTH:

= aKTHUBHaA P,

® J0JHAA S,

= (Q;— peaxkTUBHAsI MOILIHOCTh OCHOBHOW FapMOHUYECKOU COCTABISIOIEH,

Kpome pa3audHbIX TUIIOB MOIIIHOCTH TaK K€ 0TOOpakaroTcs KO3 (PUITMEHT MOIITHOCTH.

Ipumeuanue./lpu usmepenuu peaxmuHOU MOWHOCMU MeMOOOM CO8U2d, MEHOBEHHbIE
3HAYEHUS HANPAIHCEHUSL NEPEMHONCAIOMCIL C MCHOBEHHLIMU 3HAYEHUAMU MoKa, cogunymuimu Ha 90°.
Ilpu  uzmepeHuu peaxmusHOU MOWHOCU MeMOOOM NePeKPeCmHO20 BKIUeHUs, MCHOBEHHble
3HAYeHUsl PaA3HbIX MOKO8 YMHONCAIOMCS HA MCHOBEHHbLE 3HAYEHUS TUHEUHBIX HANPANCEHUL.

Heobxooumo ommemumsb, umo 6 cumMmempuyHou cucmeme, Npu OMCYMCMEUU HENUHEHbIX
UCKAdICeHUll 8ce mMpu peaxkmuseHvie MOWHOCMU cosnadarom mexcoy cobou. Ilpu napywenuu
cummempuu cucmemvl eekmopog HanpsiceHul (Ugp # Upc # Ucy) peaxmugHas mowHocmo,
UBMEPEHHAsT No Memoody NepeKpeCcmHO20 BKIOYEHUs, CUIbHO omauyaemcsi om nepevix 08yx. llpu
HAMUYUY HeTUHEUHbIX UCKAXMCEHUN 8 YeNsaX MOKA U HANPSNCEeHUs. PeaKmUueHas MOWHOCMb, USMEPEHHAS
no 2eomMempuiecKkomy memooy, omaiuuaemcs om 08yx opyeux. Taxum odpazom, 8 peanvbHblX YCI08USIX
6ce mpu peakmusHvle MOWHOCMU OMAULAIOMCS Opy2 om Opyea.

Obviuno 6 3Hepeocucmemax UCHONL3YIOMCSA CHEeMYUKU PeaKmueHoU dHepeuu 00H020 muna (8
Poccuu, xax npaeuno, peanuszyiowjue memoo nepexpecmuo2o GKIOYEHUs 8 MPexasHblX cemsax U
Memoo cosuza 8 00HOPA3HBIX).
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Buumanmue! Ilpu neiicTByrommx 3Ha4€HHUAX TOKOB M HampspkeHuUd meHee 1% OT HoOMHUHala
peaKTUBHAs MOLUIHOCTh METOJIOM C/IBUTI'a HE PAaCCUUTHIBAETCs (0TOOPa)KaOTCs HyJIeBble 3HAUECHU).

Ilpumeyanue,/[1a yucmo CcuHycouoanbHo20 CucHala aKMueHds, peakmueHas U MNOJHAS
MOWHOCIU PACCUUMbBIBAIOMCS NO POPMYIAM.
P=U,d,cosp, OQ=U,l,sing, S=U,I,, 20e
U,,1,— oeiicmeyrowue (cpeonekeaopamuynvie) 3HA4eHUs HANPAICEHU U MOKA,
@ — Y2071 c08U2A MeAHCOY MOKOM U HANPAHCEHUEM.
Kosppdpuyuenm mownocmu K, = P/S

JIs uuemo cunycoudanvhozo cuenara K, = P/S = Ul COS% ] =C0SQ.
070

Koagpguyuenm mownocmu moscem npunumams 3uauenuss om I 0o —I u odvluno nuwiemcs c
oykeou L unu C, komopwsie noxaszvieaiom xapaxkmep Hacpysxku (nanpumep, 0.52L, 0.83C, —0.92C).
Xoms on 00bIYHO CBA3AH C Y2NOM CO8USA MeNHCOY MOKOM U HANPSNCEHUEM, B03MONCHA CUMYAYUs
(Hanpumep, npu 6ONLUIUX UCKAICEHUAX 6 Yenu moKa), ko20a K, <1 npu nyneeom yane cosuea ga3zel

mexncoy moxkom u Hanpsicenuem @ =0 (cos@=1). Yem 6onvuwe omauuue gopmvl Kpugol moxa u
HANPANCEHUS. OM YUCTO20 CUHYCa, mem 6oabue K ,omauiaemcsi omcos @ .

Xapakmep mHacpy3ku modcem Obimb UHOYKMUBHBIM U U
emkocmuuiM. Ilpu nonooxcumenvHom yene medxncoy mMOKOM U 0 0
HanpsasxceHuem (MoK omcmaem Om HANPAICEHUs) Xapakmep
Hazpy3ku uHOykmueHwlli. llpu ompuyamenbHOM Yyaie MexHcoy
MOKOM U Hanpsidcenuem (MoK onepedcaem HANPAdXCeHue)
xapaxkmep Hazpy3Ku eMKOCMHOLL.

Bexmop moka modxcem naxooumcs 6 00HOM U3 4emulpex K8AOPaAHmos:

U +P U +p
1 Il -P -L -C -P
-Q +Q

Juanazon 3nauenuii Xapaxme
Keaopanm Yeon mesncoy Axmuenasn Peaxmuenasn » ‘f; K f
MOKOM U HANPANCEHUEM MOUIHOCHLD MOUIHOCHLD Py
Hepeviii om 0° 00 90° om U, I, 0o 0 om 0 oo U,l, UHOYKIMUGHDBLLL
Bmopoii om 90° 0o 180° om0oo-U,l, |omU,, o0 onmpuyamenbol
1l eMKOCHHOU
. om 180°00 270° ompuyamebHul
-U,I, 0o 0 00o-U,kI
Tpemui (om —180° 00 —90°) om ~Yolo 00 om v 90 =Uels U1l UHOYKMUBHDBLU
N om 270° 0o 360° .
Yemeepmotii (om —90° 00 0°) om00o U,I, om—-U,l, 0o 0 eMKOCMHOU

Ilonoswcumenvnas axmuHas MOWHOCMb (IHEPeUs) COOMBEMCMEYem pexcumy nompeoOeHus,

ompuyameilbHas

— ceHepayuu.

Tlonoorcumenvhas

pPeaxkmuerHad

MOUIHOCNTb

(anepeusi)

coomeemcmeyem UHOYKMUBHOU Hazpy3Ke npu nompebieHuu u emMKOCMHOU Npu 2eHepayul,
ompuyamenbHas — eMKOCMHOU Hazpy3Ke npu nompeodieHuy u UHOYKMUSHOU NPU 2eHepayuu.

Ipumeuanue. [Ipu u3mMepeHnn MOJTHON MOITHOCTH HArpy3Ku U3MEPUTEIBHOTO

TpancpopmaTopa Toka ucrnonbzyercs Un=10B.
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4.2.5 N3mepeHue yacmomabl U OMKI/IOHEeHUsI Yacmombl

@ e0/08/13 19:14:33 QO ¢ .4 ¢ mm
YACTOTA WM OTKJOHEHWE YACTOTHI

50,0004 +0.000Iy

Wy 2408 194k 5@
Pucynok 4.2.6. I3mMepeHue U OTKJIOHEHUE YaCTOThI

B pexxume «3mepenue 4acToThl M OTKIOHEHHUS YaCTOThD» JJIs HAOIIOICHHSI TOCTYTIEH dKpaH, Ha
KOTOPOM OTOOPa)aroTcss U3MEPEHHbIE 3HAUEHHsI YaCTOTHI U OTKJIOHEHUS YaCTOTHI.
Jlnst Bo3BpaTa U3 pekuMa B IVIaBHOE MEHIO HEOOXO0MMO HaXxaTh KiaBuiry «ESCy.

4.2.6 N3mepeHue 2apMOHUK U UHMep2apMOHUK

BribpaB nyHKT «l'apMOHUKM M HMHTEPrapMOHUKH» U3 MeHI0 «M3MmepeHus», Moiab30BaTelNb
nonajaeT B MOJMEHIO U3 TPEX MMyHKTOB, U3 KOTOPBIX NIEPBBIE JIBA, B CBOIO OYEPEAb, UMEIOT MOJIMEHIO:

[Zlea/ee/15 16:57:05 oY $CT
[APMOHVKA U MHTEPT APMOHKM

I apMOHMYECKWe MoArpyNMbl
WHTepr apMOHUYEeCKKHe rpynmbl

W 24808 104K 581 1

[Ble7/12/12 20:52:23 00¢ Y@@
[ APMOHWMECKWE MOAT PYTIMb @le7/12/12 22:14:38 oD¢ $a@m

3Ha4vYeHuA WUHTEPT APMOHUMECKHWE T PYTIbI
Kos(puumeHTsl 3HaueHuA
padurm Ipadukm

Pucynok 4.2.7 - CTpykTypa OAMEHIO B peXXUMeE U3MEpeHUs «I apMOHUKH U UHTEPTapMOHUKI

ITog 3aromoBkamu  «3HaueHUs» B OOOMX  Cilydasx IOJb30BATENIO  IPEAOCTaBISETCS
IIOCJIEA0BATENbHOCTD 3KPAHOB, 10 KOTOPOM OH MOJKET IEPEABUIATHCS C MOMOLIBI0 KIABHUILI <=, =.
KonuuecTBo 3KpaHOB B MOCIEAOBATENBHOCTH 3aBUCUT OT CXEMbI MOJKIIIOYEHHUS, a MPOKPYTKa KaXKA0ro
KpaHa [0 BO3PACTAHHIO WM YOBIBAHMIO HOMEPOB FAPMOHHK OCYIIECTBIISIETCS ¢ moMombko Kimasum U u 1.

ITpu 3TOM OH cMOXeT HaOMOIaTh I «I apMOHUYECKUX MOATPYII»:

" JeiCTBYIOIINE 3HAUEHUS NEPBBIX FTAPMOHUK HAMPSKEHUH U TOKOB;

® CyMMapHbI€ 3HAUEHHs BCEX BBICIINX FAPMOHMK HANPSKEHUI U TOKOB;

® NEHCTBYIOLIME 3HAYEHUS KaXKIOM M3 BBICHIMX TAPMOHMK HAMPsHKEHUA U ToKa co 2 1o 50;
® MaKCHUMaJIbHOE 3HAUYCHHE.
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C mnomomipto kiaBumm «0» MOXHO TMPOU3BECTH COPOC MaKCMMyma TapMOHHYECKHX U
MHTEPrapMOHUYECKUX COCTABIISIIOIINAX

Hns  «MHTEeprapMOHMYECKUX TPYyNI» MOCIEI0BATEIBHOCTh JKPAaHOB «3HAYCHUS» HUMEET
AHAJIOTUYHBLINA BUJI:

Ze7/12/12 23:10:42 oQ¢ $@AQe7/12/12 23:28:55 o0¢  $@@
MAPMOHUHECKHME TIOAN PYTINbI MHTEPI APMOHUHECKWME T PYIINbI
Uam 219.918B wMakcumym Uam 219.918B MakcumymM
: .960B 1.0852B .5 .182B 2.6368
. 0616 .641B 1.5: .171B 2.212B

.939B .939B 2.5: .126B .515B

. 0458 . 185B .5: . @358 .302B
.166B . 166B .5 . 558 .217/B
.036B .103B .5: L0328 .1/1B
.031B . 8898 .5: .@17B .141B
: . 9108 . 9698 .50 .032B .124B
W 2408 104Kk 58Iy v 2408 104Kk 56y
Pucynok 4.2.8 - [Ipumepsl 5KpaHOB «3HaYEHUS» U3 MOAMEHIO «["apMOHMYECKHE TTOATPYTIITBI
u «HTEeprapMoHUYecKre TPYyIIIb)

@ 09/98/13 19:49:11 ol ¢ 2 Y mm @ 09/08/13 19:49:58 ¢ 2% ¢ mm
I APMOHWYECKWE TOAT PYIbI MAPMOHWHECKUE TMOAM PYIMbI
Uabw 364.491B makcumMymM Tam  1.0@27A MakcuMyM
63.543B ©63.545B : . 15494 . 15504

.132B

. 6016

. 1696

.332B

. 165B

.133B 2: . DOB3A . DPR3A

.GO2B : . 15494 . 15504

.109B : . DRR1LA . DPR1A

.336B : . RO A . P2 A

.165B : . DROOA . PPP1A

.168B .170B : . DPOSA . DOPGA

: .172B .172B a: . DRORA . DPO1A

¥V 240B 1PAK 50Iu Ry W 240B 184k 50y Ry o

Pucynok 4.2.9 - Ilpumepsi sxpanoB «KoagdurmeHTsn» u3 noamMeHio «['apMoHHUecKre moaArpy b

[Zlos/12/12 00:00:23 o0¢ @@
[ APMOHAYECKME TOA PYTIbI

4008

i

= .
SWODF OO

400ME

Vv 2408 104Kk 58Iy
Pucynoxk 4.2.10. ITpumep sxpana «I"paduxu» u3 noamenro «['apmoHrYecKre TOATPYy b
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[Z07/12/12 23:54:37 oO¢ $@AQe7/12/12 23:56:31 oY @@
MHTEPT APMOHWHECKME TPYMMbl Ua  MHTEPT APMOHWMECKWE T PYMTbI

) ..... -
- M.... N

PI/ICYHOK 4.2.11 - Ilpumepsl 3kpaHOB «Fpaq)mcn» 13 noaAMeHI0 «MIHTeprapMOHHYECKHUE TPYIIIIBbD»Y

4.2.7 dopma cuzHana

B pexume «®Popma curHaiza» Ha dskpane JKKJ/loroOpaxkarorcs (opmbl (a3HBIX CHUTHAJIOB
HarpsHKeHUH W TOKOB (pucyHOK 4.2.12). IIpu BXoae B JaHHBIA pexuM OToOpakaeTcs TOJIbKO (opma
curHana Hampspkenus  $assl A, [lpum  Haxkatuum  1UQGPOBBIX  KIABHUII MIPOUCXOTUT
0TOOpakKeHHUE/CKPBITHE (POPM CUTHAIIOB HAMPSKEHUH U TOKOB:

«I», «2», «3», «d», «5», «O», «T», «8», «I, «O»

Ua, Ub, Uc, Uab, Ubc, Uca, Ia, Ib, Ic, In.

Kpome ¢opm curHanoB B JaHHOM pEXHME B BEPXHEH 4aCTH IKpaHa MOKA3BIBAIOTCS HAUOOIBIIINE
aMIUIMTYAHbIE 3HAUYEHHUSI U3 BCEX OTOOpakaeMbIX CUTHAJIOB HANpPSKEHUsI U TOka. POPMBI CUTHAJIOB U
3HAYEHUS aMIUIUTY] OOHOBIsOTCsApa3 B 3¢. DOpMBl MacmTaOUPYIOTCS MO MaKCUMalbHOMY U3
3HAYEHUI.

[Z)24/07/13 14:13:22 o0¢ @ -.24iaw’n 14:15:91 @O0« $@@

5698 0O.1004

2-Th
1] ] .':—TTl 1

3-Ih El—I 0-In 7
W 2408 10Ak 58Iy Ry i WV 24@5 104Kk 50Iy
Pucynoxk 4.2.12 - Pexxum oToOpakeHus: GOpMBbI CUTHAIA

4.2.8 CnyyaliHblie cobbimus

[Tynkr «CrydaiiHble COOBITHS TOAMEHIO «/3MepeHus» CIIy>KUT 711 MHIUKAIIMKA 3HAYeHUH TpexX
TUIIOB COOBITUH, MOJUIEkKAIUX PETUCTPALIMH:

= [IpoBaJyibl HANIPSIKEHUS;

= [lepenanpsixeHus;

= [IpepbiBaHMs HAIPSKEHMUSL.

Ecam BeIOpaTh ATOT MyHKT M HaxkaTh kiaBuiry «ENT», To oTkpoeTcsi moaMeHto, n300pakeHHOe
Ha Pucynke 4.2.13.
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@ @9/08/13 19:55:59 QO+ 2% i mm
CAYYAWHBIE COBbITHA:

lNpoeanb

MNepeHanpaxeHnA

lNpepbiBaHKA

¥ 2408 18AKk 50l 4

Pucynok 4.2.13 - Dkpan 11 BbIOOpa THUIIA COOBITHS

@ a9/08/13 19:58:08 QO P Y mm @) 09/08/13 19:58:54 O 2% i mm

MNMEPEHATNPAXEHIAA

DA3A A MPOBAbI OA3A B

NOCAEAHEE COBBITHE MNOCAEAHEE COBbITHE

Havano @5/08/2013 14:19:41.313 Hauano 25/97/2013 11:94:4
KoHel @5/08/2013 14:19:41.323 koHeuy 25/97/2013 11:20:4

ANMHa QRO0ACY
HanpaxeHwe 383.

TEKYUEE COBbITUE
He ZadMKCcUpoBaH

6
%
T. 09:00:00.010 anvHa  OROERACyT. BB:15:54
112B (137.8%) HanpsxeHwe @.074B (0. 0%)

. FBE
.815
.6

TEKYIEE COBbBITUE
o] He ZauKCHpPOBAHO

W 2408 184k 58Iy Ry 3¢ W 2408 10AK 50U

Pucynok 4.2.

Ha »skpansl pucyHox 4.2.14 u3 mnaMaTu BBIBOAATCA IapaMeTpbl CIy4alHBIX COOBITHIA,
3apEruCTPUPOBAHHBIX MPH MOCJIEIHEN 3aKOHUEHHOW pEruCcTpaluu yCcpeaHeHHbIX 3HaueHut u [1KD.
MPOJOIKAETCSA, U UMEETCS HE3aKOHYEHHOE COOBITHE, TO O HEM T'OBOPHT

Ecmu perucrpanusa emé
coobmenne «Tekymiee

@Wes/ee/13 1 9:41 Q¢ .2
MPEPLIBAHAA OA3A B
MNOCAEAHEE COBBTHUE

Havano 25/87/2013 11:84:46.769
KoHel, 25/07/2013 11:208:40.815
AnvHa @000ddcyT. ©99:15:54.846
HanpskeHve @.074B (0. 0%)

TEKYUEE COBBITUE
He ZaduKCcHpoBAHO

¥ 2408 18AKk 50l 4

14 -Dxpansl A7 TPOCMOTpa MAPAMETPOB CIYUAWHBIX COOBITHI

CO6I>ITI/IG)>, npu 9TOM YKa3bIBa€TCA BpEMs €ro Ha4dalia

MUHUMaJIbHOe/MaKCUMaIbHOE 3a()UKCUPOBAaHHOE HATIPSIKEHHE.

38



H®IP.41111.016 PO

4.2.93Hepaus

Bri6paB myHKT «OHeprus» u3 MeHo «M3mepeHus», mojp30BaTeNb MONAAaeT B MOAMEHIO U3
JIByX IMYHKTOB:

[Z)12/11/13 16:29:06 0§ ¢mm
JHEPT M4

HapacTawumin wtor

MNony4yacoBkK

Y 240B 104k 50U

Pucynok 4.2.15 - Dkpan niisa BeiOOpa TUTIa U3MEPEHHs YHEPTHH

B pexuMe wu3MepeHUs JHEPrHH HApaCTAIONUM HTOTOM  aBTOMATHYECKH 3allyCKaroTCs |
OTOOpaXKaroTCs:

" OTCYET BPEMEHH B Yacax, MUHYTaX M CEKyHJAax (3allyCK H3MEpPEeHHs] U OTCYEeTa BPEMEHHU
MIPOUCXOUT MPHU BXOJE B PEXKUM U3MEPEHUs),

" HW3MEPEeHHE HapacTalIIUM WTOTOM akTuBHOW (kBT*wac) u peakTtuBHO# (KBap*uac)
notpebasiembix (I1) u renepupyemoix (I') sHepruit mo BceM (aszam cymMMapHO (M3MEpeHUE
BeIETCS HEMPEephIBHOC MOMEHTa BKIIIOUEHHUS MpHOOpa W [0 €ro BBIKIIOYEHHUS WM JI0
MOMEHTa U3MEHEHHUS! HACTPOEeK, HalpuMep M3MEHEHUS! CXEMbl BKJIIOYEHHS U T. 1.). B aTom
pexume mpubdop paboTaer Kak MEKTPOCYETUHK.

MOoXHO ympaBlIATh CUYETOM BSHEPTUUM C MoMoImblo kiaBum 1 u 2 (cOpoc W oOcTaHOBKA

COOTBETCTBEHHO).

[Z]12/11/13 16:29:21 Q¢ $mm
SHEPT WA -HAPACTAHIUMA UTOr
{cbpoc-kn.1,0cTaHoBKa-KA.2)
MNoTpebneHue:

0. 0080 KBTxu

0. 000 kBApxy

['eHepaymA:

0. 000 kKBT*xu

0. 000 kBApxy
Hawano:  12/11/2013 11:21:12
ANUTEeNBHOC T P:05:08:87
V' 2408 104k 500y 3c
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[Z]12/11/13 16:29:52 o¢ $mm[Z12/11/13 16:30:11 oY $mm
SHEPT WA -HAPACTAHIIMA WTOT SHEPTUA -MOAYHACOBKH
(cbpoc-kn.1,0cTaHOBKA-KA.2) Hauvano:  12/11/2@13 15:30:00
MNoTpebneHue: MNoTpebneHue:

0.0080 KBty 0. 000 KBT*uY

9. 000 kBApxy 0. 008 kBAp#*y

['eHepaymA: ['eHepaumA:
0.000 kKBTxu 0.0080 KBrxv
0. 000 kKBApxy4 0. 0080 kBAp*y4
ERELGE 12/11/2013 16:

Pucynok 4.2.16 -Okpanbl pexxuma « JHeprusi»

IIpumevanue.Pexomendyemes npouzeooums UCNbIMAHUSL 8 NEPpUuodbl (CYmMoUHble 30Hbl) KAK
MAKCUMATLHO20, MAK U MUHUMATbHO20 NOMPEOICHUSL.

IIpu BeIGOpe nmyHKTa «[lomydyacoBKU» 3HEPIHsl HAUMHAET U3MEPSTHCS Cpa3y MPHU BXOJIE B PEKUM
«ITomyuacoBku». Yepes kaxzabie 30 MUH (QUKCUpYETCsl U3MEPEHHOE 3HAuYEHHUE IEKTPOIHEPTruu (10
OOHOBJIEHMSI MHAMKAIMK dYepe3 cienyioue 30 MUH). YMHOXHUB IOJY4YEHHBIH pe3ynbTar Ha 2,
NoJy4yaeM cpeJHee 3HaueHue MoluHocTu (KBT, kBap) 3a mpoemue 30 MuH.

4.2.10CuHXpOHU3UpOB8aHHbIe U3MepeHUs

B pexume «CUHXpOHU3UPOBAaHHBIE HW3MEPEHHS» Ha HKpaHE OTOOpa)kaloTcs: BpeMsl Haudaja
U3MEPEHHUsI, IITUTEIHHOCTh H3MepeHus (B Mepruoaax OCHOBHOM YacTOThI) U pe3yJIbTaThl H3MEPEHUN U
YCPEIHEHUM 3HAYEHUN HANpsDKEHUS U TOKa KakJIoH (as3bl. DTH H3MEpEeHUs MPUMEHSIOTCS IS
OTIpeIeJICHUs] XapaKTePUCTUK CHCTEMBI ydeTa dJIeKTPOIHEPTHH (HalpuMep, MaJeHus HalpsSKEHUs B
nuHun TH-cuétuuk) u snemeHToB cuctemsl (Harpumep, TT) Mo OTAeIbHBIM METOAUKAM.

Bri6op mutenbHOCTH (B Mepuojax) M BpEMEHU Hayana MU3MepeHui (4u:MM) BBIOMpaeTcs B
COOTBETCTBUU C PUCYHKOM 4.2.18, mHaye Ha 2KpaHE BBIBOJUTCS COOOIIEHHWE O COOTBETCTBYIOIICH
omuOke. Bpemsi Hauana n3MepeHuil yctaHaBnuBaiiTe KpaTHO 10 MUH. U OOJbIIIE TEKYLIETO BPEMEHH.
MuHuManbHas JIUTEIbHOCTD yepeaHenuil — 150 nepuoaos.

[Z12/11/13 15:55:54 Q¢  $@A[Z12/11/13 16:10:56 ¢ .
CHUHXPOHU3MPOBAHHBIE M3MEPEHWA CUHXPOHHU3MPOBAHHBIE M3MEPEHAA
CtapT: 12/11/13 16:00:00
AnavTensHocTh: 881580 nepuosoe
3ANYCK M3MEPEHWA
OTMEHA 3AIMYCKA

PE3Y/AbTATH (HeT) PE3Y/ILTATH {HeT)

V' 2408 104k 50ly 3c V' 2408 104Kk 50lu
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[Z]12/11/13 16:22:26 Q¢ $mm
CUHXPOHU3MPOBAHHBIE M3MEPEHWA
CtapT: 12/11/13 16:20:00
AnvTensHocTh: 90150 nepuoior
3AMYCK U3MEPEHWA

PE3YALTATH (1 u= 1)
12/11/13 16:20: 00 (00150)
UAB ©.000008 IA ©.00848A
UBC ©.000008 IB ©.01235A
UCA 0.000008 IC @.00503A

A T L

H®IP.41111.016 PO

Pucynok 4.2.17 -3amyck CHHXpOHU3UPOBAHHBIX U3MEPEHHUIN UITPOCMOTP PE3yJIbTAaTOB

BHyTpEHHWE Yack
TOHMUHYTHAS OTMETHA
TENYLLIETD BREMEHL
| |
l 10-uAHyTHER wHTepean (x - 1] ;
TD-FARHYTHRIA MHTEEBAN (X] I | ] |
L
A L L I
i F k I 1 2 3
I

10/12 nepwaaos 1012 nepwoaoe 10/12 nepuonoe
[ ]

L}
e )
T
l

10:12 nepwodos 10:12 nepeoaos 10412 nepwoaos
1 12 13 I 14J 1 151 2 3
1 r r
[ |
MHrepean epetfatd 150180 neponss () ' ! ! 1
i)
ViKTepsan epenteHy 150180 nepwaaos (n + 1) E

Tepacnmes L
K [tE1ea]
I

Pucynox 4.2.18 -Bb16op 11MTENbHOCTH EPHOIA U BPEMEHU U3MEPEHUS

[ocne BBozma Bpemenu «Crapray, «JmutensrocTi» Haxmute «3AITYCK U3MEPEHUI» u

4.2.11 CoxpaHumb mekyuwue usMmepeHus

KAUTEC pe3yJibTaTa. Knonkamu BJICBO-BIIPABO MOKHO HepeﬁTH K APpYTHUM pPE3yJIbTaTaM, XpPAHAIIUMCS
B IIaMsATH.

[Ipu nHaxkatnu nmyHkTa «COXpaHUTh TEKYIIUE W3MEPEHUS» MPOUCXOAUT 3aMUCh OJUHOYHOTO
TPEXCEKyHJAHOTO0 apXuBa YCPEIHEHHBIX M CIy4ailHBIX cOObITHH, O6e3 3amucu apxuBa [IKD. ApXxuBsl
nocTynHsl s npocMmotpa B [1O «3uepromoHuTopuHr ICx».
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@11/02/15 09:54:45 0§ §CJ@11/02/15 @9:56:05 oy §CJ

M3MEPEHWA M3MEPEHAA
MapameTpsl KavecTrBa (MK3)

MowHOCTh

HacToTa M OTKAOHEHWE YacTOThI

[ APMOHMKKM M MHTEpPr apMOHUKK

(opMa curHana

CnyudaiiHbie cobObITHA

JHepr uA

CUHXPOHUZWPOBAHHLIE WM3MEepeHWA CUHXpPOHW3WPOBAaHHBIE W3MepeHWA
COXPAHUTH TEKYIUME W3MEPEHWA COXPAHUTb TEKYUME W3MEPEHWA

W 2408 184k 58I 3c W 240B 104Kk 58y

Pucynox 4.2.19 - Oxpan nyHkTa « COXpaHUTh TEKYIIHE U3MEPEHUS
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4.3 Pernctpauus NK3

4.3.1 BeedeHue. HazHa4eHue modughukayuli u ucrnosiHeHuu
OHep2omecmepa 05151 KOHMPOJISI U aHaslu3a KadYecmea 3/IeKmpo3Hepauu

B cootBerctBuu ¢ Tabnuuei 1 umeercs 2 ucnonnenus DHeprorectepa [TIKD3-AM-AX(-SX) no
HOMEHKJIaType U3MepsieMbIX U peructpupyemsix [1KD.

Hasznauenue ucrionsenuii :

1 — ceprudukanus snexrpudeckoit sneprun Ha cootBercTBUE ['OCT 32144-2013, mocTOSHHBIM
mMonutopuHr IIK3. Peructpupyrorcss u BHOCATCS B HPOTOKOJ JBa IOKa3aTelns, HEOOXOIUMBbIE IS
ceprupukayu: OU-) u 06Uy — OTpULATENIBHOE U IOJIOKUTEIBHOE OTKIOHEHHE HAINPSKEHUS
anekTponuTanus, % Up; Of— OTKIIOHEHHE 4acTOThl, ['11. J[OMOIHUTENBHO peruCTPUPYIOTCS U BHOCSATCS B
npotokos1 Bce IIKD, Ha xoropweie ycraHoBinensl HopMbl B ['OCT 32144-2013, a Ttakxke He
HOPMHUPOBaHHBIE CITy4yaiHble COOBITUS U UX MapaMeTpsl. [is neneit cepTuduKkamy 1aHHOE UCTIOJIHEHNE
JTOJDKHO ObITh Momudukamuu «Heprotecrep [IKD-AM-Aly» (MeTponorndyeckue XapakTEepUCTUKH 10
I'OCT 30804.4.30 xnacc A).

2 — nepuoANYECKUN KOHTPOJIb KauecTBa AIEKTPUIECKON SHEPTUH U CEPTUDUKALMS AIEKTPUIECKON
sHepruu Ha cootBercTBHEe ['OCT 32144-2013. Peructpupyrorcs u BHOcATCs B nipoTokon Bee 11IKD, nHa
kotopble ycraHoBieHbl HOpMbl B ['OCT 32144-2013. CuiyuaiiHple cOOBITHSI MU UX MapaMeTpbl He
peructpupyrorcs. g nenel cepTuduKanMu  JaHHOE MCIOJIHEHUE JODKHO OBbITh MOAM(pUKALUM
«Oueprorecrep [IKD-AM-A2» (Mmerponornueckue xapakrepuctukun no I'OCT IEC 61000-4-30-
2017(xmacc A).Jlns nieneit mepruoandecKoro KOHTPOJISi U MOHUTOPHUHTA IAaHHOE UCTIOTHEHUE MOXKET OBITh
moudpukanun «Heprorectep I[TKD-AM-S2» (merponornyeckue xapakrepuctuka no I'OCT IEC
61000-4-30-2017 (xnacc S).

Hanuune y ucnonnenuit 1-2 Tokou3smMepUTENbHBIX KIELIEH MO3BOJISET IPUMEHATh DHEPTOTECTED
IS LIEJIEN:

" 3HaJIU3 KayecTBa 3JIEKTPUUECKON YHEPTUH (BBISIBICHUE HCTOUHUKOB UCKAXKEHUI),

" [oJyuyeHHe rpaMKOB Harpys3KHu,

" [poBEpKa CXeM YUETa dJIEKTPOIHEPTHH,

" BBIABJICHUE NCTOYHUKOB CBEPXHOPMATHUBHBIX ITOTEPB.

4.3.2 SKpaHbl, OmMHoOCcAWUecs K pecucmpayuu

[Ipoueccel peructpanuu, To €cTh 3alMUCH U3MEpPEeHHBIX U 00padotanHbix [IKD u ycpenHeHHbIX
3HAYECHUM NapaMeTpPOB JJEKTPUYECKOM CETH B HYHEPrOHE3aBUCUMYIO MAMSATh, aKTUBUPYIOTCS IIyTEM
BbIOOpa myHKTa «Peructpanus [IK3» rimaBHOro MeHIo, pH 3TOM Ha JUCIUIEE OTOOPa)KaeTCsl MOMEHIO
pEerucTpaluy MoKa3aTeseil KauecTBa AMEKTPoIHeprun (pucyHok 4.3.1).
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Z)24/07/13 14:17:03 o $@AP e4/08/15 16:53:56 o0 $CJ
PETMCTPALMA TIKD: PETUCTPALMA TIKD:
MMA obbekTa YcTaeku
Cor 1acOBaHHOE HanpAxeHue HMHTepeans otyeToB [KI
CucTteMa snekTpocHabmeHnA Apxuesl perucTtpauuii K3
YcTaBKuK Pexam 2anycka peruvcrpaumm
MHTepeansl oTyeToB [1K3J HAMATE PETMACTPALIMH
Apxueel perucTpauwnin K3
Pexamm 2anycka perwvcTpaumm QuucTka naMAaTH nNpubopa
HAHATE PEMACTPALIAH DAnKepMeTp
MapKupoBaHHble AaHHLIe

W 2408 184k 58Iy . Y 2408 1804k 58Iy

[@)27/09/13 14:07:19 o ¢ Ol
PETUCTPALIMA TK3:

Apxuepl perucTpauunii K3
PexuM Ianycka perucTpauuu

OCTAHOBMTL PEMMCTPALIMH
¥ 2406 10Ak 504

Pucynok 4.3.1 - Menio pexxuma peructpauuu [1KD
(MOATOTOBKA M B MPOIIECCE PETUCTPAIIUN)

[Tonmento «Peructpauus I1KD» cocrouT u3 AecsaTH HyHKTOB, MEpEMEIICHHE IO KOTOPBIM
ocymectBisercsc nomompio kiasum U u 1. Ing BXona B BHIOPAHHEINA MMyHKT MEHIO HEOOXOIHMO
Haxatb kiasuy «ENT», nns BozBpata B MeHto «Peructpanus [IKO»— knasumy «ESCy. Ilpu Bxone
B BBIOpaHHBI ITyHKT MEHIO OTKPBIBAETCS OKHO, I/I€ BO3MOXKHO DPEJAaKTUPOBAaHME 3HAUEHUH Tex
[IapaMeTpoB, KOTOPBIE YKA3aHbI B HA3BAaHUU ITyHKTA.

Ha »kpaHe kpome IyHKTOB, 110 KOTOPbIM BO3MOXKHO I€peMEIleHHe, B HIDKHEH CTpoke
0TOOpaXkaeTcsl KOMaH/bl yNPaBICHUS TEKYLIUM pexXUMOM peructpauuu: «Hauate perucrpanuio» u
«3aKOHYMTh PErHCTpaLMIOo». B KaXablil MOMEHT NOJICBEUEHA O/IHA U3 3TUX KOMaH]I.

Ecnu pexum perucrpanyy akTHUBUPOBAaH, TO BUAHA KOMaHAA «3aKOHYMUTH PETUCTPALUIO» H,
KpOME TOr0, B HU)KHEH CTPOKE COCTOSIHUS CIpaBa FOPUT KPACHBIN MHIUKATOP.

4.3.3 Bbi6bop umeHu o6 Lekma

Wms o0bekTa He0OXO0IUMO ISl 3allOTHEHUS WACHTU(PHUKAIIMOHHBIX MOJIEH, BXOIIIINX B COCTAB
apXMBHBIX 3alMcel, KOTOpbIE 3aHOCATCA B OSHEPrOHE3aBUCHUMYIO IaMATh MNpHOOpa BO Bpems
peructparu. Ilpubop coxpanser Tekymee uMa OOBeKTa, a Takke Tabmuiy u3 10 panee
UCTOJIBb30BaHHBIX MMEH. J[oCTyn K 3TMM [JaHHBIM OTKPBIBA€TCS INPH BXOXKIEHUHM B NMyHKT «Mms
o0bekTa» noameHto «Peructpanus u [TIKD».

Ha pucynke 4.3.2 mokaszaHbl JBa MOCJEIOBATEIbHBIX 3KpaHa, KOTOPbIE HCIOIB3YIOTCA IJIst
CO3/IaHUsI HOBOTO UMEHHM OOBEKTa. DTO JeNIaeTcs MyTeM PEeJaKkTHPOBAHUS, TO €CTh 3aMEHBI BCEX HIIN
YacTU CUMBOJIOB TEKYIIETO UMEHH.
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[Z)24/09/13 18:12:54 0§ $mmZ1e/12/12 13:12:25 g

MMA OBLEKTA MMA OBLEKTA: [MARS_ENERGO
22082013--2

MocreaHue 18 McNoAbL=OBABWMXCA

]
T
i
0]
A
0

abc/abe done/roTtoeo
W 2A4P0B 160AK 50y W 2A0B 184K 50y

Pucynox 4.3.2 - DxpaHnsl 11 BEIOOpa U CO3/IaHUSI UMEHH 00BEKTa

Ha xaxnom mare pelakTHUpOBaHMsI 3aMEHSIETCS TOT CHUMBOJ MMEHM, KOTOPBI BBIIEIEH B
BepxHel cTpoke. C MOMONIBIO KJIABHII HAMNPABICHHS KypCOp YCTAHABIMBAETCS HA HYXHBIM CHMBOJ
HaOOpHOro 1o, 3aTeM Haxumaercs kinaBuma «ENT». Ilpu aTom mpoucxoauT 3amMeHa CUMBOJIA, a
Kypcop MpOJBUTAETCS BIPABO, JaBas BO3MOKHOCTb BbIOpaTh CleAyIOUIMi CUMBON MMeHH. Mmeercs
BO3MOYKHOCTh MEPEUTH B HIKHUM PETHCTpP, TO €CTh MOMEHITh HAOOpHOE I0JIe C MPOMHUCHBIX OyKB Ha
CTPOYHBIE, HO TAaKas 3aMEHa JOIYCKAeTCs TOJIBKO OJIMH pa3 3a BPeMs PEIAKTUPOBAHUSA OAHOTO UMEHHU.
Jiss 3TOr0 Kypcop yCTaHaBIMBAaeTCs Ha KOMaHIy «abc/a0B», pacHoOJOXKEHHYI0 B HW)KHEH CTpOKe
clIeBa, 3aTeM HaxknumaeTcs knaBumaa «ENT.

He o0s3aTennbHO 3aMEHATH MOJPSIT BCE CUMBOJBI TEKYyIEro UMeHH. it BEIOOPOUHON 3aMEHBI
CHMBOJIOB IIPEAYCMOTPEHBI KOMaHABl <> MPOJBHKEHHS Kypcopa BJIOJb UMEHH, PACIOJIOKEHHBIE B
HIDKHEH cTpoke crpaBa. Ilocie Toro, kak BbIOpaHa OJHA M3 STHX KOMaHJ, Ka)XJ0e HakKaTHe Ha
knaBunry «ENT» Oyzaer npoaBUrath Kypcop Ha OJIHY MO3ULIMIO B HY>)KHOM HalpaBiICHHUH.

Kak TONBKO MyTeM peJakTHPOBAHUS TIIONYYEHO JKeJaeMoe HUMS OOBEeKTa, IOJIb30BaTENb
yctaHaBiauBaeT Kypcop Ha komanny «ENTERY, pacnoyiokeHHYy10 B HMKHEH CTPOKE, 3aT€M HAXKHMMAET
knasumy «ENT». [Ipoucxoaut Bo3BpaT B 9KpaH, U300paXeHHbIH Ha pucyHKe 4.3.2 cieBa, MpUYeM B
KauyecTBEe TEKylLIero OyleT yKa3aHO OTpelaKTHUpOBaHHOE MMs oObekTa. Jlajee mosib30BaTeinb MOXKET
HaxaTh kinaBuiry «ESCy» nnst Bo3Bpara B moamento «Peructparus [TKD».

Ecnu xenaemoe nMs 00beKTa y’Ke UCIOIB30BAIOCh JUIsl PETUCTPALlUU B JaHHOM Ipubope, TO He
Tpebyercss ero co3maBarh. Jloctatouno Oyxaer axtuBupoBaTh NHyHKT «Ilocmemnue 10...», 3atem
BBIOpATh UM U3 OTKPBIBIIEHCS TAOIUIBL.

Ecmu onno u3 10 paHee MCMONBb30BaHHBIX MMEH BBIOPATh KakK TEKyllee UMs OOBEKTa, TO OHO
youpaercst u3 TabJIUIIBI, @ TO UMs, KOTOPOE OBIJIO TEKYIIIUM, IIOMEIIAETCS B TAOJIHILY.

4.3.4 Bbi6bop cocnnacoeaHHO20 Hampsi>XeHus
@09/028/13 20:03:07 Q¢ 2% ¢ mm

COlr NACOBAHHOE HAINPAMEHWME :
MazHoe Pon22 0B

v 2408 18Ak 50 u

Pucynok 4.3.3 - Bb160p cOracoBaHHOTO HAMPsHKEHUS
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Bo3MokHOCTh BbIOOpa HOMHHAJIBHOI'O WM COIJIACOBAHHOTO HANPSKEHHs OTKpPbIBaeTCs MpU
BXO’KJICHUH B ITyHKT «COTJIAaCOBAaHHOE HampshkeHue» noaMmento «Perucrpanus [TIKO».

YroObl 3a/1aTh COTJIaCOBAaHHOE HampspKeHue, HaxmuTe Ha knasunry «ENT». B coorBercTBUM €
ycTaHoBiIeHHbIMU B Hactpoiikax koapduiueHrom TtpaHchopMalud M HOMHHAJIBHBIM BXOJHBIM
HanpsDKeHHEeM NMpHOopa, pacCUUTHIBAETCS aBTOMATHUYECKHM MaKCHMAallbHOE M MUHUMAJIbHOE BBICOKOE
HaNpsDKEHUE, KOTOPOE MOXKET ObITh U3MEPEHO.

7Z)04/08/15 17:00:40 0O &
COI NACOBAHHOE HAINPAXEHUE :
DazHoe 2022 0B
MKH. 019608
MaKC. 2002508

¥ 2408 104k 5001

Puc. 4.3.3a — u3MeHeHUE COTIAaCOBAHHOTO HAIIPSKEHUS

4.3.5 Cucmema anneKkmpocHabxeHus

[Tynkr «Cucrema snektpocHabxeHus» noamento «Peructpauust u [IKD» ciayxut mis BeiGopa
THIA 3JIEKTPOCHA0KEHUSI, B COOTBETCTBUU C KOTOPHIM Oy Iy T MPOU3BOAUTHCS M3MepeHus u pacueT I[TKD:

[Z]24/00/13 18:15:45 oY @@
CHCTEMA SJIETKPOCHABXEHWA :

Y CWMHXpPOHW3MpOBAHHAA cuCcTeMa
W3onupoBaHHaa cucTeMa

¥ 2408 184k S0 u

Pucynok 4.3.4 - Beibop cuctembl 31eKTpOCHAOKEHUS

4.3.6 Ycmaeku

[Tynkr «YcraBku» noameHnto «Perucrpanus [TKD» ciyxuT 11 BeIOOpa THIA yCTaBOK(YyCTaBKU
npuBesieHbl B Ta0uie 4.3.1), B COOTBETCTBUU C KOTOPBIM OYIyT HPOU3BOIUTHCS U3MEPEHUS U pacyeT
ITIKD. Ecnu BbIOpaTh 3TOT MyHKT M Haxath KiaBuury «ENT», To oTkpoercst okHO. B HeM Bo3MokeH
BbIOOP OJTHOTO W3 IIECTH TUIIOB YCTaBOK, U3 KOTOPbIX deTbipe coorBeTcTBYrOT ['OCT 32144 nns
Pa3IMYHBIX HOMMHAJIBHBIX HANPSHKEHUH B TOUKE NEpeJadn MEKTPUIECKON d3Hepruu. [IaTeIil 1 mecToit
TUIIBl 3ape3epBUPOBAHBI JJIl YCTABOK, ONpPEAENsAEMbIX IMOJIb30BaTEIeM NMpUOOpa JUIsl TOUKU OOIIETro
IIPUCOEANHEHHUS K DJIEKTPUUECKOHN CETH.

Bce miecth THIIOB YCTaBOK XpaHSITCS B MaMsTH MpUOOpa B JABYX BapHaHTaxX: A OJHO(A3HBIX
(Tpex(a3HbIX  YETBIPEXIPOBOMHBIX ceTeld) M  Tpexda3HbIX TPEXMPOBOAHBIX ceTed. Bwidop
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COOTBETCTBYIOILIETO BapHaHTa MPOUCXOJUT ABTOMATUYECKH B 3aBUCHUMOCTH OT CXEMbI MOJAKIIOYEHUS
npudopa k cetu. [To ymMoauaHuio Bce TUIBI MOJI30BATENBCKUX YCTaBOK cooTBETCTBYIOT ['OCT 32144 s
cereii 0,38 xkB. Beibop Tuma yctaBok OCYIIECTBISIETCSI C TTOMOIIBIO KIIABHIII U u . Tns BBOma HOBOTO
TUMA YCTaBOK HEOOXoOuMO HaxkaTh KiaBuily «ENT», ams oTka3a OT W3MEHEHHUs] THIA YCTaBOK
HeoOXoMMMo HaxkaTh KiaBuIry «ESCy.

V3meHeHue 3Ha4YeHUII HOPMAJbHO JIOMMyCKAaeMBIX (ClieBa Ha 3KpaHe) U MpEeAeibHO JOIMYCKAaeMbIX
3HaueHudd (cmpaBa) IIKD mnonb3oBarenbckux ycTaBok BO3MOKHOB myHKTe «llomb3oBarens 1(2)» -
«Cmotpets/penaktupoBatbyiiin ¢ [IK (mporpamma 3HeproMoHUTOpUHTIJEKpoceTel). OTKIOHEHUS
YaCTOTHI ABJISIETCS] 3HAKOIIEPEMEHHBIM, OCTAJIbHBIE 3HAUEHUSI OCTAIOTCSl MOJIOKUTEIbHBIMU Beeraa. [locne
BBOJIa yCTaBKU Haxxmute Ent 115t coxpaneHust.

N3menenue ycraBok 1o I'OCT 32144 wenoctynHo. Ilpn nprucoeanHeHNN K JIEKTPUYECKON CETH C©
HOMMHAJIBHBIM HanpsbkeHueM 6—25 kB, 35 kB wmu 110-220 kB uepes u3meputensHbie TpaHCHOPMATOPHI
u BblOOpe 3HadeHuii ycraBok mo I'OCT 32144 s COOTBETCTBYIOIIErO Kiacca CEeTH, HOMHHAJIBHOE
HanpspkeHre B DHeprorecrepe He0OXOAUMO YCTAHOBHUTH B COOTBETCTBUU CO 3HAYEHUEM HAIpsLKEHHS Ha
BTOPUYHBIX OOMOTKaxX M3MEpUTENbHBIX TpaHchopMmaTopoB. B manbHeiinnem, npu nepenaye apxusa Ha [1K
¢ nomompio [10 «9HeproMOHUTOPHUHT IJEKTpoceTei», HeoOxoaumo Oyaer BBectn Ha [IK mapamerpsl
UCTIONIb30BaHHBIX HM3MEPUTEIIBHBIX TPaHC(HOPMATOPOB, U TOTO YTOOBI BCE 3HAYCHUS HM3MEPEHHBIX
MmapaMeTpoB AIEKTPOCETH OBUIM TEpPEeCUuTaHbl ¢ ydeToM KodhdummentoB Ttpanchopmanuu (Oomee
noapo6HO cM. «IIporpamma « JHEProMOHUTOPUHT JIEKTpoceTei». PyKOBOICTBO MOIB30BATENS» )

es/02/15 12:12:40 oD @ oe/ee/15 12:02:33 oy  $CJ
YCTABKM (HOPMATUBHBIE 3HAYMEHWMA) YCTABKW NOJAb30BATEAA 2
rocT 32144-2013 @.38kB OTKAOHEHWEe 4acTOTHI:
rMocT 32144-2013 6-25kB BHW= -9.200ly -0.408My
MocT 32144-2@13 35kB BEBEpX  +9.200Mu +0.400M
MocT 32144-2013 110-220kB OTKAOHEeHWe HanpAXeHUA
MonbzopaTena 1 (+) 03.000% 12.000%
V MonbzoBatensa 2 (-) 05.008%  @9.000%
Jlosa ¢nukepa:
Pst 01.200 91.388
P1t 00. 500 01 . 060
W 240B 104Kk 500y W 240B 104Kk 50y R

@0e0/08/13 20:04:51 ol ¢ 2 @ mm [Z)30/00/13 10:35:26 o+

YCTABKKW MNOAL30BATENA 1 YCTABKW TOCT 6-25kB
CMOTPeTh/pelak TUPORATH P1t c 01 . 008
Konupoeatb
KonupoeaTth

=
1w

MoCT @.38kB Kos¢p.obpaTHoit nocnen.K2u:
MoCT 6-25kB 02.000%  04.000%
roCT 35kB Koa¢ddp. Hyneroil nocnea.Kéu:
rocT 110-220kB 02.000%  04.000%
Koadp. rapMOHWMK CyMMapHbIiA:
05.000%  08.000%
Koadp. rapMoHuk 2..20
Koaddp. rapmoHuk 21..40
W 2498 10Ak 50y Y 2408 184k 50y
[Zl27/00/13 14:05:43 o< $@@
YCTABKKM KO0, TAPM. @.38kB
2: 02.000%  93.000%
05.000%  07.508%
01.006%  @1.500%
6. DA% 9. DO
00, 500% 758
05 . 0O . 500%
0. 50e% .758%
01.500% 2.25e%
: 09, 500% . 750%
W 2408 184k 58y

Pucynok 4.3.5 - Beibop ycTaBok

=

=
W

KonupoeaThb
KonupoeaTh

=

Pt

=Nely v o BN o A BT RN

=
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Tabnuya 4.3.1- Ycerasku coraacio 'OCT 32144

95% BpemMeHum

100% BpemeHum

nopsiaokK 0,38 kB 6—25 kB 35 kB 110—220 kB 0,38 kB 6—25 kB 35 kB 110—220 kB
CYMMapHbIH 8.00 5.00 4.00 2.00 12.00 8.00 6.00 3.00
2 2.00 1.50 1.00 0.50 3.00 2.25 1.50 0.75
3 5.00 3.00 3.00 1.50 7.50 4.50 4.50 2.25
4 1.00 0.70 0.50 0.30 1.50 1.05 0.75 0.45
5 6.00 4.00 3.00 1.50 9.00 6.00 4.50 2.25
6 0.50 0.30 0.30 0.20 0.75 0.45 0.45 0.30
7 5.00 3.00 2.50 1.00 7.50 4.50 3.75 1.50
8 0.50 0.30 0.30 0.20 0.75 0.45 0.45 0.30
9 1.50 1.00 1.00 0.40 2.25 1.50 1.50 0.60
10 0.50 0.30 0.30 0.20 0.75 0.45 0.45 0.30
11 3.50 2.00 2.00 1.00 5.25 3.00 3.00 1.50
12 0.20 0.20 0.20 0.20 0.30 0.30 0.30 0.30
13 3.00 2.00 1.50 0.70 4.50 3.00 2.25 1.05
14 0.20 0.20 0.20 0,20 0.30 0.30 0.30 0,30
15 0.30 0.30 0.30 0.20 0.45 0.45 0.45 0.30
16 0.20 0.20 0.20 0,20 0.30 0.30 0.30 0,30
17 2.00 1.50 1.00 0.50 3.00 2.25 1.50 0.75
18 0.20 0.20 0.20 0,20 0.30 0.30 0.30 0,30
19 1.50 1.00 1.00 0.40 2.25 1.50 1.50 0.60
20 0.20 0.20 0.20 0,20 0.30 0.30 0.30 0,30
21 0.20 0.20 0.20 0.20 0.30 0.30 0.30 0.30
22 0.20 0.20 0.20 0,20 0.30 0.30 0.30 0,30
23 1.50 1.00 1.00 0.40 2.25 1.50 1.50 0.60
24 0.20 0.20 0.20 0,20 0.30 0.30 0.30 0,30
25 1.50 1.00 1.00 0.40 2.25 1.50 1.50 0.60
26 0.20 0.20 0.20 0,20 0.30 0.30 0.30 0,30
27 0.20 0.20 0.20 0.20 0.30 0.30 0.30 0.30
28 0.20 0.20 0.20 0,20 0.30 0.30 0.30 0,30
29 1.50 1.00 1.00 0.40 0,30 0,30 0,30 0,30
30 0.20 0.20 0.20 0,20 0.30 0.30 0.30 0,30
31 1.50 1.00 1.00 0.40 0,30 0,30 0,30 0,30
32 0.20 0.20 0.20 0,20 0.30 0.30 0.30 0,30
33 0.20 0.20 0.20 0.20 0.30 0.30 0.30 0.30




34 0.20 0.20 0.20 0,20 0.30 0.30 0.30 0,30
35 0,20 0,20 0,20 0,20 0,30 0,30 0,30 0,30
36 0.20 0.20 0.20 0,20 0.30 0.30 0.30 0,30
37 0,20 0,20 0,20 0,20 0,30 0,30 0,30 0,30
38 0.20 0.20 0.20 0,20 0.30 0.30 0.30 0,30
39 0.20 0.20 0.20 0.20 0.30 0.30 0.30 0.30
40 0.20 0.20 0.20 0,20 0.30 0.30 0.30 0,30
41 0,20 0,20 0,20 0,20 0,30 0,30 0,30 0,30
42 0.20 0.20 0.20 0,20 0.30 0.30 0.30 0,30
43 0,20 0,20 0,20 0,20 0,30 0,30 0,30 0,30
44 0.20 0.20 0.20 0,20 0.30 0.30 0.30 0,30
45 0.20 0.20 0.20 0.20 0.30 0.30 0.30 0.30
46 0.20 0.20 0.20 0,20 0.30 0.30 0.30 0,30
a7 0,20 0,20 0,20 0,20 0,30 0,30 0,30 0,30
48 0.20 0.20 0.20 0,20 0.30 0.30 0.30 0,30
49 0,20 0,20 0,20 0,20 0,30 0,30 0,30 0,30
50 0.20 0.20 0.20 0,20 0.30 0.30 0.30 0,30
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4.3.7 Uumepeasnbl omdyemos K3

IMyukr «HTEepBansl otuetoB [IKD» chysxut mist BoiGOpa 0QHOrO M3 ABYX HHTEPBAJIOB

OTYETOB, B COOTBETCTBHUHU C KOTOPHIM OyAyT MPOU3BOJUTHCS U3MEPEHUS U CTaTHCTHYECKast 00paboTka
apxuBoB [1KD.

@ eo/e8/13 20:05:39 QO 24 mm
HMHTEPBAJIBI OTHETOB K>
V 1 cytkn  (86400cek)

7 cyTok (684800cek)

¥ 2408 184k S0 u

Pucynok 4.3.6 - BeiObop unrepnaina otuera [1KD

4.3.8 Apxuebi pecucmpauyuu K3

ITynkr «Apxussl peructpauun I[IKO» nogmento «Peructpanus IIKO» cioyxut ans nomydeHus
uHpopMmaruu o6 apxusax [IK3, xpansmuxcs B DHeprorecrepe.

@ @9/08/13 20:06:15 OO P 2 ¢ mm @ 19/08/13 14:21:21 oY @A
PETMCTPALMA 000000006 PETUCTPALNA 000000011
UMA: 30072013 APXMB K3 000000013 (1n31)
Havano: 30/07/13 10:35:20
Koneu: ©2/08/13 10:41:30 Hayano: 19/02/13 13:10:00
Apxueoe MK3: 4 KoHeu: 19/€8/13 13:20:00
BbIKAHYeHWii: © 1@cek.oTcyeTORB: 55
Ycpea.3Hau: 86591/433/0 1@MuH.oTCcueTOB: 1

WV 24808 184k 58Iy . 2408 104Kk 56y
Pucynok 4.3.7 -Okpan npocmotpa apxusos [IKD

HaxxaB« ENT» M0KHO TOCMOTPETH JOMOTHUTEIbHYIO HHPOPMAIIHIO 00 apXHBE.

4.3.9 Pexxum 3anycka peaucmpayuu

[Tynkr «Pexum 3amycka peructpanum» noamento «Perucrpauus u [TIKD» ciyxut nist Beroopa
TUIIA 3alycKa perucTpanuuu (py4HbIM WJIM IO paclMCaHUIO, BPEMs KOTOPOro 3ajaercs
MOJIb30BATENIEM), B COOTBETCTBUU C KOTOPBIM OyIIyT MPOM3BOIUTHCS 3MepeHus u pacuet [1KD
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Weo/08/13 20:06:57 QO 2% ¢ mm

PEXAM 3ANMYCKA PEMMCTPALMA

V Py4HOi 3anyck
3anycK no pacnucaHwi:
3anyck 25/07/13 11:10:00
OKOH4YaHwe 25/07/13 11:20:00

W 240B 184k S58ly
Pucynox 4.3.8 - BeiOop pexuma 3amycka perucTpaiuu

Baxxno! Ymoovr ewviOpams pexcum 3anycka no PpPACRUCAHUIO, HEOOXO00UMO CHa4ana
6bICIMAGUMDb 6PEeMA OKOHYAHUA, 3AMeM 6PeMA HAYaAnd, a 3amem HaA)3camb HA NYHKmM «3anyck no
pacnucanuioy.

B cnyuae, ecniu Bbel paboraere moj maposieM YIpOIIEHHOTO pexuma — 4444444444 to
IOCTYyIEH TOJBKO PYYHOU 3amyCK/OCTAaHOBKA PETUCTPAlMA M TPOCMOTP TEKYIIUX 3HAYCHHM
HaIpsKEHUs, TOKA U YIJIOB C 9KpaHa pucyHoK 4.3.8a. Bxos Ha 3TOT 9KkpaH — cpa3y Mocie BKIIOYCHHS
1 BBOJa mapoJisa 4444444444,

04/087/15 17:25:21 00¢ §CJ
SHEPTOTECTEP MK3-A
HEII'IDHH{EHHE M TOK

¥r el
HAYATE PEIMMACTPALIMH

BuikAwueHwe npubopa

W 2408 184k S50Iy

Puc. 4.3.8a — skpaH ynpoIIEHHOTO peXuMa.

4.3.10 Oyucmka namssmu npubopa

Komanny dopmatupoBaHus maMaTH WITIOCTPUPYIOT TpH dKpaHa Ha pucyHke 4.3.9. JleBwiid
oTpaxkaet mporecc GopMaTHPOBAHUS MAMSATH C MOMEHTA TIOJTBEPKICHUS KOMAHIbI, IEHTPaTbHBIA —
npouecc popmaTrupoBanus. [IpaBblif oTMeuaeT MOMEHT OKOHUaHUs (OpMaTUPOBAHUS.
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[Z]25/09/13 16:51:40 o m[Z]25/09/13 16:52:08 O
OYACTKA NMAMATH MPUBOPA OYACTKA NMAMATH MPUBOPA

AnA ouncTKKM naMATK npubopa AnA ouncTKKM naMATK npubopa
HaxMnTe 1 HaxMnTe 1

¥ 2486 194Kk 5@y - W 2488 184K 5@l 4

[@)25/09/13 16:52:33 o
OYUCTKA NAMATU NPUBOPA

AnAa ouyncTKK naMATK npubopa
HasMnTe 1

OYACTKA TAMATHA MPOU3BEJEHA

W 2408 10Ak 58Iy
Pucynok 4.3.9 - Dkpanbl popmaTupoBaHus maMaTu mpudopa

4.3.11 ®nnukepmemp

ITo TOCT IEC 61000-4-15-2014 meton m3mepeHuil A03bIhIuKepa OMPEACISETCS MOACIBIO
JJaMIibl. B DHeprorecTtepe mMeeTcsl B3BEIIMBAIOIINN (QUIBTP, KOTOPBI MOJEIHUPYET YaCTOTHBIN
OTKJIMK 3PHUTEIIbHONW CHCTEMBl YeJIOBEKa MPU KOJIEOAHUSX HAIPSIKEHUS CHHYCOWIAIBHOU (DOpMBI,
M10/IaBa€MOT0 Ha Ta30HAMNOJHEHHYIO 3JIEKTPUYECKYIO JIAaMITy C OMCIUpPATbHON HUTHIO HAaKaJIMBaHUS
(60 Bt, 230 B w/mu 60 Br, 120 B).YacTtoTHas xapakTepuCTHKa BBIOMpPAETCS B 3aBHCHUMOCTH OT
cucteMsl anekTponutanus: 120 u 230 B, 50 u 60 I'n.

[Zloa/es/15 17:06:54 ol ¢  $CJ
OMIMKEPMETP IEC ol@9@-4-15:2818
V Mogens namnul 2308 5@y

Mogens namnel 2308 6@ u

Mogens namnel 120B 5@y

Mogens namnel 1208 6@ u

W 2408 104K 50y
Puc. 4.3.10
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4.3.12 MapkupoeaHHble OaHHbIe

MapkupoBaHHbIE JaHHBIE — 3TO 0003HAYEHHUE PE3YJIbTATOB M3MEpeHui mnokazareneit KO u
pe3yJbTaTOB MX YCPEAHEHHUs HAa BPEMEHHBIX MHTEpBajax, B Mpelesiax KOTOPbIX HUMEIU MEeCTO
IIpEPHIBaHMUs, IPOBAJIbI HANIPSKEHUS WIH TEPEHAINPSKEHUS.

MapkupoBaHHbIe JaHHbIE HE YYHUTHIBAIOT (HE BKJIIOYAIOT B OOIIYIO CTATHCTHKY) MpPH OLICHKE
COOTBETCTBUS ANEKTpUUECcKoi aHeprun HopmaM K3, oTHOCcAmmMMEA K:

- 4aCTOTe;

- MEJUICHHBIM U3MEHEHUSIM HaINPSKCHUS;

- KoJIeOaHUSAM HANPSKEHNUS,

- TapMOHUYECKUM COCTABJISIIOLIUM HAIPSKEHUS;

- HECCUMMETPHUU HaIpPsKEHUH.

Jlist BbIOOpa NPUMEHMMOCTH MAapKHpPOBaHUS K MPEACTOSIIEH perucrpauuud BoWauTe B
MOAMYHKT MeHIo npubopa «Peructpanus [IKD» - «MapkupoBaHHble JaHHBIE» (CM. pUCYHOK 4.3.1) u
BbIOEpUTE OJMH U3 BApHUAHTOB: «YUMTHIBAIOTCS B CTaTUCTHKe» uiu «He yuuThiBaroTcs B
CTaTUCTHUKE.

4.4 HacTtpounku

4.4.1 MeHro «<Hacmpolku» u ypoeHu docmyna

Menwo «Hactpoiikn» (pucyHok 4.4.1)OTHOCHTCS K OCHOBHBIM pEXKHMaM padOThl mpubopa u
JMOCTYI K OTJENBbHBIM €ro MyHKTaM 3aBUCUT OT TOTO, KaKOW Mapoiib ObUT BBEACH MPH BKIIOYCHHUH
Oneprorectepa [IKD. [Ipu BkitoueHnu ¢ naposiem 1-ro ypoBHsi JOCTYIHO 6 MyHKTOB MEHIO:

= (CxeMa MOAKIIOYEHUS U TIPeIebl,

= (CBA3b C KOMIIBIOTEPOM

= BIIO,

= JlaTa u Bpewms,

= HacTpoWKu MEHIo,

» Pacnpezenenue namsTH apXUBOB,

[Tpu BxItoueHuu mpubopa ¢ mapoiieM 2-ro YPOBHS TOCTYNEH MOTOJHUTENHHO emle 1 MyHKT
MEHIO:

= HacTpoHKH M0 YMOJIYaHUIO.

[Zlos/ee/15 10:36:11 Q0Y  $CJ
HACTPOHKK
CxeMa MoAKJHYEeHWA W npeaens
CBA3b C KOMNLHTEPOM
Hlata w BpemMAa

BMNO npwbopa

HacTpoiAKK MeHH

PacnpefseneHue naMATH apXWMBOR
HACTPOMKK MO YMOMYAHWH

W 240B 104K 500 Ry e

Pucynok 4.4.1 - MeHI0 pexuMa HaCTpONKHU

B kaxnoMm u3 nyHKTOB MeHI0 «HacTpoilkum» HOCTyHHBI Uil KOPPEKTHPOBKM pa3IUYHbIE
napamerpsl. [lepeMemenre Mo MyHKTAM MEHI0 OCymiecTeisercac momompio kmasum U u 1. s
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BXOJla B BbIOpaHHBIH MyHKT MEHIO HeoOxonumo Haxarth kiaBuily «ENT», mig Bo3Bpara B riaBHOe
MeHI0 — Kkiasuiry «ESCy.

Br160op nyHkTa «Cxema MOAKIIOUEHUsI U TPEeNbh» BO3MOXKEH KaK 4epe3 CUCTEMY BIIOKEHHBIX
MEHIO, TaK M U3 J000oro pexuMa pabotsl DHeprorecrepa [1KD, ¢ momompio «ObICTpO» KIaBUILN
«F».

4.4.2 YcmaHoeKa cxeMbl NOOK/TI0YeHUSs

[Tynkt «Cxema NOIKIIOYEHHS U IMpeiebl» MOMKET IOHAJ0O0UThCS TOJIb30BATEN0 IMpU
HAYaJIbHOM BKJIIOYEHMH OHEProTecTepa, a TaKKe B CIy4yae HM3MEHEHHMsS CXEMbl IOAKIIOYEHHUS
paboraromiero npudopa. [Ipu rTom nosBisieTcs 3KpaH, n300paxxeHHbIil Ha Pucynke 4.4.2 cnesa.

DHeprorecTep MO3BOJSET MPOU3BOAUTH MU3MEPEHHs B IJEKTPOCETSX TpeX THUIMOB: Tpexda3Hoi
YETBIPEXIIPOBOAHOM, Tpex(asHOW TpexmpoBOAHOM U ogHo(a3zHOW AByxmpoBoaHoH. [Ipum sToM
BO3MOYKHBI UEThIpE BapHaHTa MOAKIIOYEHNUs DHeproTecTepa K anekrpoceTsim (cM. [Ipumedanue).

Beibop Tuna cxembl MNOJKIIOYEHHMS] HMMEET 3HAaueHue JUIsl BCeX JaJbHEHIINX H3MEpEeHUH.
Texymast cxema MOAKIIOYEHHS MOCTOSHHO OTOOpa)kaloTCsl Ha JAMCIUIeE B BHUJE CHMBOJIa B Hayale
HVDKHEN CTPOKH COCTOSTHUSA:

| 240B 10Ak 50U

\V ' 2408 18AKk 50y B 3c

Y Sory
vV 240B 104K 50y

Ilpumeuanue. [Ipu u3MmepeHusx B Tpex@azHOW TPEXIPOBOJHON CETH DHEProTecTep MONKET
paboTaTh B OHOM M3 JBYX BapUAHTOB MOAKIIOYEHHS K TOKOBBIM LIETISIM:
" npubOp MOAKIIOYAETCS HEMOCPEACTBEHHO K TPEM TOKOBBIM IIeMsM (a3HbIX TOKOB A, B u C;
* npuOOp MOAKIIOYAETCA TOJBKO K JIBYyM TOKOBBIM IemsiM ¢a3Hbix TokoB A u C (3-daznas
cxema ApoHa). 3HaueHue Toka (a3sl B onpeaensieTcss mporpaMmHo.

@ 09/08/13 20:10:58 QO %  mm @ 09/08/13 20:11:40 Q¢ % § mm

CXEMA NOAKSAHHEHWA KM NPEAEbI YCTAHOBKA CXEMD MOAK/JHMEHMA
CxeMa nogknwYeHus 1-bazHans 2-npoeogHas
HanpseHue V 3-¢azHan 4-npoeoaHan
Tok 3-dazHas 3-npoeogHaA

3-¢pas3HaA cxema ApoHa

Tun BKAHYEHKWA HanpAaxeHWA

TpaHcdopmaTopsl TOKA
HoMWHAABHOE HanpAmeHwWe:
2208 (pasHoe)
W 2408 104Kk 5@y Ry i W 2408 104Kk 5@y
Pucynox 4.4.2 - DxpaHslI 17151 BEIOOpa CXeMbI TTOAKITIOUYEHUST DHEproTecTepa

Bri6paB nmyHkT «Cxema MoAKIIOYEHUS» Ha JIEBOM dKpaHe (puc. 4.4.2), oab30BaTelNb MMOMAIAET B
IIPaBbIi DKpaH, I1e KJIaBUILEH U N BHIOMPAET Ha HYXKHYIO €My CXeMy MOJIKIIoueHHs npubopa K
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cetH, 3areM HaxumaeT «ENT». B aror momeHT V-00pa3Hblii Kypcop MEpeXOJUT Ha BBIOPAHHYIO
CTPOKY M MEHSETCS HIKHAI CTPOKAa COCTOSHHA. B 1€BOM €€ KOHLE MOSBISAETCS YCIOBHOE
0003HaYeHNEe HOBOW CXEMbI MOJKIOYEHMS], a B IPABOM — CHUMBOJI «IIECOYHBIE YaChD», O3HAYAIOUIHH,
4TO HJET IepeHacTpoiika npudopa. Yepes HECKOIbKO CEKYH] «IIECOYHBIE Yachl» UCUE3ar0T U MpHOOp
TOTOB K U3MEPEHUSIM.

4.4.3 YcmaHoeka nod0uana30HO8 Harpsi>kKeHusi U mokKa

@0o/ea/13 20:10:58 o< 2 ¢ mm[g25/12/12 18:30:36 oY @@
CXEMA TMOAKAHMEHAA WU TIPEAEMb YCTAHOBKA NPEAEADE HAINPAXEHIAA
CxemMa nNogKkAHYeHMA 18B

HanpaxeHue 60B
Tok vV 249B

Tun BKAHYEHWA HanpaxeHKA

TpaHcdopmaTopel TOKa
HoMMHANLHOE HanpAXeHWe :
2208 (pazHoe)
v 240B 104k 58l R v 2408 104k 58l

@0o/ea/13 20:10:58 ¢ 2% ¢ mm[g]25/09/13 14:58:52 o
CXEMA NOJAKSAHMEHAA WU NMPEAE b YCTAHOBKA NMPEAEAOE TOKA
CxemMa nNogKAHnYeH A V 1804 - knewwn

HanpaxeHue

Tok

Tun BKAHYEHWA Hanpa#xeHA

TpaHcgopMaTopsl TOKAa
HoMuHaNLHOE HanpAmeHwe:
2208 (pasHoe)
Wy 2408 104k 5@y R\ i Wy 2408 104Kk 5@y
PucyHnok 4.4.3 - Dxpansbl 17151 BEIOOpa IPEIeNIOB HANIPSHKEHUS U TOKa

Bribpas nyHkt «Hanpsbxkenune» mnn «Tok» n3 noamento «Cxema MOJIKIIOUYEHUS U TPEAEIbD),
T0JIb30BATENb TOMANAeT B COOTBETCTBYIONIMIT 3KkpaH, rae kiasmmeii | wmn ) BeiGupaer Hy)HbIH emy
Ipelea, COOTBETCTBYIOUIMM HOMUHAJIBHOMY HANpsSDKEHMIO CETH W HOMMHAIBHOMY  TOKY
MOJIKJIFOUYEHHBIX TOKOU3MEPUTENbHBIX Kilellel, 3aTeM HaxxkuMaeT «ENT». B aToT MomeHT V-00pa3Hblii
Kypcop NEepexoaUT Ha BRIOPAHHYIO CTPOKY M MEHSETCS] HIKHSAS CTPOKa COCTOsSIHUSA. B 1eBoM ee KoHIe
MOSIBJISIETCS YCIIOBHOE 0003HAaYEHHE HOBOTO Ipejesia U3MEPEHHUs, a B IPABOM — CHMBOJ «IIECOYHbBIE
4achl», 03HAYAIOLIUH, YTO UIET NepeHacTpoiika npudopa. Yepes HECKOIBKO CEKYH/I «IIECOUHBIE YaChDy
MCYE3al0T U MPUOOP rOTOB K U3MEPEHUSIM.

Buumanue! Ilpenen 10 B ucnonp3yiite TONbKO i M3MEpPEHUN HampsyKeHHUS (M MOIIHOCTH)
BTOPUYHOM IeTNK TpaHchopMaTopa Toka.

YcranoBka npubopa Ha OAHY U3 ABYXHOMUHAIBHBIX 9acToT (50 ['ty min 60 I'1r) mpoucxoaut

aHAJIOTMYHO MyTeM BbIOOpa MyHKTa «HoMMHaNbHAs yacToTay U3 nogMeHo «CxeMa NOAKIIOUeHHs U
IPEJEIIbD».
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4.4.4lNapamempbl mpaHcghopMamopos

«TpancopmaTopsl HanpspkeHUs» U «TpaHnchopMaTopsl TOKa» SBISIFOTCS MOCIEAHUMHU ITyHKTaMU
noaMeHo «Cxema MOAKIIOUeHUs W mpeaens». OHM MOTyT MOHAaJOOWUThCS IOJIB30BATENIO B Cllyyae
MoJJauydl BXOJHOTO CHUTHAla 4epe3 HM3MEpUTENIbHbIE TpaHCc(opMaTopbl (TIpeaBapUTEIbHO HEOOXOAMMO
BBIOpaTh omuuio Tpanchopmatoproro BkiroueHus B myHkre « TUIT BKIIFOYEHU A HATIPSAKEHU S»).
BoeiOpa Tun BKIIOYEHUS] «TpaHCPOPMATOPHOE», TOJIB30BATENb IOJy4yaeT JOCTYHN B IIyHKT
«TpaHcopMaTOphl HANPSKEHHs» M TOMNAJACT B COOTBETCTBYIOUIMH dKkpaH, rae Kiapumed | wmm
) BBIOMpAET HYXHBIH eMy BapuaHT TpaHchopmaTopa, 3ateM HaxumaeT «ENT». Ilpu 3Tom Ha skpaHe
MEHSIETCSI BUJ| HWKHEH CTPOKU COCTOSIHUS. B 71€BOM ee KOHIE MOJICBEUMBAETCS KPAaCHBIM TOT Ipeaen
U3MEpEeHUs. HalpspkeHus (WIM TOKa), K KOTOPOMY OTHOCHMTCS BBIODAHHBIH — H3MEPHUTENbHBIN
TpaHcpopmaTop. B npaBoM KOHIlE HMXKHEH CTPOKH COCTOSTHUS TOSIBIISIETCS CUMBOJI «II€COYHBIE Yachly,
O3HAYAOILHI, YTO UJIET IIepeHacTpoika mpuodopa.

Jlnst TT Ha 5eBoi MO3UIMU YUCIIOBOTO OJII BOZHUKAET KypCOp B BHJI€ KPACHOM IOJICBETKHU, U Y
MOJIb30BATENsl MOSABISAETCS BO3MOXHOCTb MOJTBEPJUTH BBICBEUCHHBIM Ha 3KpaHe KoOd(QUIMEHT
peoOpa3oBaHus U3MEPUTEIBLHOrO TpaHcPopMaTopa TOKa, UM K€ OTKOPPEKTUPOBATH ATOT MapaMeTp
MyTeM peAaKTUPOBAHUs LU(POBOTO MOJIS.

OTKOppeKTHPOBAB (WM OCTaBUB 0€3 U3MEHEHMS) TapaMeTp, MoIb30BaTelb HaxXuMaeT «ENT».
B 3TOT MOMeHT 3HaueHue napaMerpa GUKCUpYyeTcs, a coieprKallas 3TOT apaMeTp CTpoKa OTMeYaeTcs
V-00pa3HbIM KypCOPOM.

@ eo/08/13 20:10:58 0P ¥ mm @) 00/08/13 20:13:48 QO ¢ % ¥ mm
CXEMA MOAKAMMEHMA W MPEAESbI TN BKJAHMEHWA HANPAXEHWA

CxeMa noaKknnYeHus v ﬂpHMDe BKAH4YEeHHKE

HanpaxeHwe TpaHcopMaToOpHOE BKJAHYEHME
Tok

Tun BKAHYEHKWA HanpAaxeH1A

TpaHcpopMmaTOopel TOKA
HoMMHanLHOe HanpakeHue:
220B (pasHoe)
¥ 2468 104k 5@y R s ¥ 2468 104k 5@y
@) 09/02/13 20:14:38 o< 2% ¢ = [g)25/09/13 15:02:32 ol
TPAHCOOPMATOPBl TOKA TPAHCOOPMATOPbl HANPAXEHAA
¥V HE ucnoab3ywTcn .10/4KB (1 :
WcnonbsywTca 00001: 1A .00/vkB (30
McnonbaywTca 00001:5A .15/¥KB (31.5 :
.30/vKB :
. 00/ KB
. 60/ KB
.00/3KB (100
.50/éKB (185
1.00/6KB (110
¥ 2408 184k 5@l 4y ; 1804k 501
Pucynoxk 4.4.4 - Dxpansbl 111 BpIOOpa TpaHC(HOPMaTOpPOB
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3T-NK3-A HanpskeHwe - HOMMHAMbl, CXeMbi BKIKYEHWA, TpaHchopMaTopsl

Havano

v

3-gaznan CETb

l— 1-& wan 3-97

1-dasuan cets
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4-npoBoaHaR ceTh 300, 3-NposoaHan CeTb
W
d=np.?
B T
Y v
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Pucynok 4.4.5 Anroputm BeIOOpa HOMUHAJIBHBIX 3HAYEHUH, TPaHC(POPMATOPOB U CXEMBI BKITFOUCHUS

4.4.5 Hacmpouku. Cesi3ab ¢ KOMNbIOMEePOM

DTO0 MOAMEHIO COACPKUT B ce0e TP MYHKTA Ha BEIOOP CO crmocoOOM ycTaHOBKH cBsi3u ¢ [1K:
= [Ipamoe noakmtouenune no USB

[Tyskr «mpsimoe noaxmoueHure mo USB» noctymeH 11t BHIOOpa M HE UMEET MOAMEHIO.
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4.4.6 Hacmpolika 0ambl u epeMeHuU

Ha Pucynke 4.4.6 cieBa nokasaHo noJMEeHIO, B KOTOPOE M0JIb30BaTENb MOMAAaeT, BBIOPAB MMyHKT
«Bpewms n nata» u3 menwo «Hactpoliku». Ha 3ToM mpumepe BHJ 5KpaHa COOTBETCTBYIOT pabouemy
cocrosiHuto npuemHuka ['JIOHACC, a umenHo:

*» «CnytHuk» — cumBon mnpuemHuka [JIOHACC (TpeTtmii cmpaBa Ha BepxHEH CTpoke
COCTOSIHUS) TTOJCBEUEH XKENThIM, TorAa kKak npu orcyTcTBuM curHana ['JIOHACC ero koHTyp YepHBIii;

" B HIDKHEH 4acTW 5KpaHa OOHOBIISAIOTCS JIaHHbIE 00 OTKJIOHEHHUH BPEMEHU B NpHOOpe OT
['JIOHACC.

[Zlos/08/15 14:19:48 o0 ¢ & $CAM@26/12/12 19:39:51 o0 ¢ & g mm
HACTPOMKA JATH M BPEMEHW ABTOMATUYECKAS KOPPEKLUMA (GPS)
¥YcTaHoBKA AaThl M BpeMeHW Beik nlueHa
BpeMeHHaA 3o0HAa V BrjnueHa
ABTOMaTM4eCKaA KOppeKuMA
MoBepoMdHLIA 3BYKOBOW CMIrHan

KypHan Koppekumi
OTKnoHeHne oT GPS:
+9.002 cexkyHa
lNochenHAA Koppekuua no GPS:
05/08/2015 14:18:12
W 2408 104Kk 5y Ry i . W 24808 10AK 5@y
Pucynok 4.4.6 - DkpaHbl HACTPOMKHU 1aThl U BpPEMEHU

4.4.6.1 Ilpu BXOXICHHMM B MYHKT «ABTOMaTUYeCKas KOPPEKLUMS» MPEAOCTaBIACTCS
BO3MOXXHOCTh BKJIIOYUTH WJIM BBIKJIIOYHTH aBTOMATHUYECKYIO0 KOPPEKIMH BpPEMEHH, BBIOpaB
aJbTEPHATHBHBIN pexxuM Ha dKkpaHe (PucyHok 4.4.6 cmpaBa). BIOOp OCYIIECTBISETCS C MOMOIIBIO
wnasum U, 11 u «ENT». HanpoTtus BeIOpaHHOTO pexxumMa nosiBisieTcst V-odpasHbliil kypcop. Ha cumBon
I'JIOHACC Ha BepxHEel CTpOKE COCTOSIHHUS ATOT BHIOOP HE BIMSET, Mockonbky npueMHuk ' JIOHACC
paboTaeT He3aBUCUMO OT TOTO, UCIIOJIb3YeT MPUOOp ero NaHHBIE IS KOPPEKIIMH BPEMEHH TN HET.

4.4.6.2 CrpaBa Ha pucyHke 4.4.7 moMmeInieH KpaH BbIOOpa BpeMEHHOW 30HBL. MIMeHHO ¢ Hero
cleAyeT HauMHaTh YCTAHOBKY JaThl U BPEMEHU B TOM CiIyyae, KOTJa IepeMeHa 3aTparuBaeT MosiCHOE
Bpems. PaboTta ¢ 3TM 3kpaHOM He TpeOyeT MOSICHEHU.

4.4.6.3 Ha Pucynke 4.4.7 cieBa ToOKa3aH JKpaH, Ha KOTOPBIM NIPHUBOJMT BHIOOP ITyHKTa
«YcraHoBKka JaThl U BpeMeHW» u3 MeHio «Hacrtpoiika matel u BpemeHu». CTpoKa COCTOSHUS
nokasbiBaeT, yTo npueMHUK ['JIOHACC He nonyuaeT cursaina.

[Z)26/12/12 21:00:00 o0 $@AME)26/12/12 21:02:01 cO¢ $a@@
YCTAHOBKA AATHL M BPEMEHWA BPEMEHHAA 30HA
KanmHuHrpaackoe epema UTC+3
6/12/12 20:50:54 ¥V MockoBckoe spema UTC+4
ExkaTepuHbyprckoe Bpema UTC+6
OMckoe Bpema UTC+/

KpacHoAapckoe Bpema UTC4+8
MpkyTckoe Bpema UTC+9
AkyTCcKoe BpeMa UTC+1@
BnagneocTokckoe epema UTC+11
MarapnaHckoe Bpema UTC+12

¥ 2408 1048k 5@y ¥ 2408 1048k 5@y

PucyHok 4.4.7 - DkpaHbl yCTaHOBKH J1aThl U BPEMEHU

[Ipu BXOXAEHUH B JIEBBIM dKpaH B IEHTpE ero (GUKCHUPYIOTCS JaTa M BpeMs, COBMAJAOIINE C
TEKyUIMMHU JTaHHBIMU BEPXHEH CTPOKH COCTOSIHHMS Ha TOT MOMEHT. JIeBasg MO3UIMS 3TOrO0 YUCIOBOTO
IoJsl TOJACBEYEHA KpacHbIM KypCcoOpOM, U Yy TIOJb30BaTENs IMOSBISAECTCS  BO3MOYKHOCTh
OTKOPPEKTUPOBATh ATy U BpPEMs MYTEM PEAAKTHPOBAHUsS 4MCIOBOro noss.Ilponecc KOppeKTUPOBKHU
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napaMeTpa IMyTeM peIaKTHUPOBAaHMsI YKCIOBOIO IOJIA SIBISIETCS CTaHAApTHBIM 1 mpubopa.Habpas
JKellaeMble JaTy M BpeMms, mosib3oBaTenb HaxkumaeT «ENT», u B 3TOT MOMEHT MEHsETCs TeKyllee
BpeMs B npubope, B ToM yucie ooHosisiercs nojie «llocneansist koppekuus» B MeHo «Hactpoiika
naThl U BpeMeHn» (Ha Pucynke 4.4.6 cnesa).

4.4.6.4 Ilpn BKJIIOYEHHOM IyHKTE «IIOBEPOYHBII 3BYKOBOW CHTHAD» KA1yl MHHYTY IpHOOp
BBIJIACT CUTHAJ JUIUTENIBHOCTHIO 1 C.

4.4.6.5 Tlpu BXOXxAeHHU B NMYHKT «OKypHan KOpPpeKLUMil» MOXKHO MPOCMOTPETh JaTy U BpeMms
BBITIOJIHEHHSI aBTOMATHYECKON KOPPEKLIMU 4acOB DHEProTecTepa U BEIMYMHY KOPPEKLIUU B MC.

4.4.7 Hacmpouku. Bepcusi BI10

[TynxT non HazBanueMm «Bepcus BIIO» Bkitouen B moamento «Hactpoiiku» ans undopmanuu
MI0JIb30BaTENsl O 3aBOJCKHMX JaHHBIX Hpubopa. PaboTa ¢ COOTBETCTBYIOIIMM 3KpaHOM HE TpeOyer
MHOSICHEHHUH.

@eo/ea/13 20:17:57 Q¢ .4
WHOOPMALIMA O BMO NMPHUBOPA:

MMA: SHEPTOTECTEP-TIKI-A

CEPWUAHLIA HOMEP: 00847

BEPCMA BMNO: 3.003

KC M3 BMNO: ox0846

KC BMO: Ox1788

WH Bro1: 3.005.130723

WH BMo2: 3.004.130426

Yy 2408 104k S50y Ry 3C
Pucynok 4.4.8 DxpaH ¢ 3aBOJACKMMH JaHHBIMU TIpUOOpa

4.4.8 Hacmpoluku MeHIo

Ha Pucynke 4.4.9 mokazaHo MOJMEHIO W JIBa JKpaHa, K KOTOPHIM IPHUBOJMUT BHIOOP IMyHKTA
«IToacBeTka nucruiesi» u3 MeHo «HacTpoiiku MeHio». 3HaueHHe M300paKEHHBIX Ha HUX OMNIUI He
TpeOyeT MOsSICHeHUA.

’KenaeMblil peXKUM BBIKIIOUEHHUS MOJCBETKH, TAKXKE KaK U YPOBEHb SIPKOCTH, YCTAHABIIMBACTCS
MyTEM BBIOOpA COOTBETCTBYIOMIEH CTpokd. B MomeHnT Haxkatus Ha «ENT» HanmpoTuB BBIOpaHHOTO
pexumMa nosBisgeTcst V-00pa3Hblid Kypcop, MOCIEe Yer0o MOXHO BEPHYTHCS KIPEIbLAYILIEMY SKpaHy ¢
noMouIp0 KiaBuim «ESCy.
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Wes/e8/13 20:19:15 QO 2%  mm
HACTPOUKHM MEHH

MopceeTka Aaucnnen

LeeT pe3ynbTaToB W3MEpeHWi

ABTODNOKMPOBKA MEHH

[@27/12/12 ee:45:04 oD% $@@
NMOACBETKA JAMCIIEA
ABTOMaTHMYECKOS BblKJHYSHMS

¥ 240B 104Kk Sery B g 3c fAprocTs
[@)27/12/12 ee:46:03 oD $@AE27/12/12 e0:46:57 D¢ @@
MOJACBETKA AMCIAIEA - BHIKJWMEHWE MOACBETKA JMCIAEA - APKOCTb

V Het YpoBeHb

ABTOMATHYECKM 4Yepez 5 MUHYT ¥poeeHb

V ¥YpoBeHb
¥YpoeeHb

¥ 2486 104Kk 5@y ¥ 2486 104Kk 5@y

Pucynok 4.4.9 YcraHOBKa peKUMOB MOJICBETKHU JUCILIES

Ha Pucynke 4.4.10 moka3aHO NMOAMEHIO M3 JBYX IMYHKTOB, OT KOTOPBIX 3aBHUCHUT, OyAyT JH
pe3yJIbTaThl U3MEPEHUI OTOOpaKaThCsl HA SKpaHe C HUCIOJIb30BAHMEM ILIBETOBOIO Koja (KENThId —

daza A, 3enensiit — ¢asza B, kpacubii — ¢aza C, cuauil —neirpains). [lonp30BaTens nomnaaaer B 3T0
MOJAMEHIO yepe3 MyHKT «l[BeT pe3ynbTaToB n3MepeHui» MeHto « HacTpoitkm.

@ e9/08/13 20:19:56 QO 24  mm

LUBET PE3¥/bTATOB W3MEPEHWIA:
MOHOXPOMHBIA
V HKenTuiii- 3eneHsin-KpacHolin

¥ 2408 18AKk 50l y

Pucynok 4.4.10 - BeiGop oToOpaxeHus 1IBETa pe3yJIbTaTOB U3MEPEHUN

ABTOOJIOKMPOBKA MEHIO, €CIIM BKJIIOYEHA, HPOUCXOAUT dYepe3 2 MHH. INpPU OTCYTCTBUHU
aKTUBHOCTH KJIaBUATypbl. s ocTyna K MeHIO TpeOyeTcsi MIOBTOPHO BBECTH HYKHBIN MapoJib.
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4.4.9 SAA3bIK MEHIo

[TyHKT «SI3BIK MEHIO» CITY>KUT JIJIsi BBIOOpA SI3bIKa MPU padboTe ¢ MprudOpoM.

[Z12/11/13 17:00:53 Q¢ @A
A3bIK MEHH
V Pyccruii

English

W 2408 10Ak 5001
Pucynok 4.4.11Bs160p si3b1Ka 17151 paboThI ¢ TPHOOPOM

4.4.10 CmeHa naposieu

Ha Pucynke 4.4.12 mokazaHo MOJMEHIO M JIBa dKpaHa, K KOTOPHIM MPUBOAMT BHIOOp MyHKTa
«CwMmeHa napoiis» u3 MmeHro «Hactpoiikuy. B pexxnme «CMmeHa maposeil MOXHO U3MEHUTH TOT MapoJib,
KOTOpPBIN ObUT BBeleH Mpu BKIroueHuu JHeprorectepa [IKD (wnm mapons Gojee HU3KOTO YpOBHS).
st 5TOrO0 HET HEOOXOIMMOCTH €Ill€ pa3 BBOAUTH JAECUCTBYIOIIMI maposib. HyHO BBECTH 1O 3ampocy
HOBBIN mapoib, HaxaTh kinaBuily «ENT», 3arem moarBepauThs €ro, BBeAs €lIe pa3 MO 3ampocy, U
cHoBa Haxkatb «ENT». BBoa maposist ocyiiecTBiseTcst ¢ MOMOIIbI0 ITU(GPOBOM KiIaBHATyphl. B ciyuae
HEIMPaBUIBHOTO BBOJA WM HEMPABUIIBHOTO MOATBEPKICHHSI HOBOTO MAPOJISL 3a1IPOC MTOBTOPSIETCS.

[Z)27/12/12 13:29:12 o¢ $mm
CMEHA NAPOJIEA
MNaponb 1-ro ypoBHA
MNaponb 2-ro ypoBHA
[27/12/12 13:29:59 00¢ ¢ mm
BBEOWMTE NAPOJIb 1-TO ¥POBHA

[2)27/12/12 14:13:07 o0 $a@
MOATBEPJUTE MAPOJIL 1-T0O YPOBHA

Pucynok 4.4.12 DxpaHsbl 17151 CMEHBI HapoIs
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B ClIy4dac MpaBHUJIbHOI'O MOATBECPIKACHWA HOBOT'O IMMApPOJId BBIAACTCA YBEAOMIICHUC!

[Z)27/12/12 13:33:12 Q¢ @@
CMEHA MAPOAEN
MNaponb 1-ro ypoeHA

HOBbIA MAPOAb
COXPAHEH

¥ 2408 18AKk 50l 4

Pucynoxk 4.4.13YBenomienue o cMEHe MapoJis

B otBer nonp3oBarens HaxxkumaeT «ENT» u Bo3Bpamaercs B noameHio «Cmena mapousst». C
3TOr0 MOMEHTA JeMCTBYET HOBBIHA Mapoib. YTOOBI IpepBaTh NPOLEYpPY M BEPHYThCA B MOJIMEHIO 0€3
U3MEHEHHUH, HEOOXO0IMMO 10 MOJTyUeHHsI yBEIOMIICHUS HaxaTh KiaBuury «ESCy.

4.4.11 PacnpedeneHue namMsimu apxueoe

«ITamsTh apXUBOB» HE OTHOCHUTCS K apxuBaM peructparuu [IKD, 00beM KOTOPBIX HEM3MEHEH.

Ha Pucynke 4.4.14 moka3aHbsl JBa OJKpaHa, K KOTOPbIM TIPUBOJUT BBHIOOp IyHKTa
«Pacnpenenenue naMsaTu apxuBoB» U3 MeHI0 «Hactpoiikuy. [IpaBblii 5KpaH NMOSABIAETCS B pe3yJibTaTe
BBIOOpA MMOTB30BATENIEM OJHOM U3 30H, pa3Mep KOTOPOU OH KellaeT U3MEHUTH MyTeM PeJaKTUPOBAHUS
YHCIIOBOTO TOJISL.

[Iporiecc KOpPpPEeKTUPOBKM TMapameTpa IyTEM pEJAaKTUPOBAHUS YHCIOBOTO TIOJS SIBISETCA
CTaHJAPTHBIM JIJIsI MpUOOpa M OMHMCAaH IMOJ COOTBETCTBYIOIIMM 3aroJioBKOM B pazzene 4.3.6 «Bpems
HanOOJBIINX HATPY30K».

[Z)25/09/13 15:41:24 Q¢ m[Z)25/09/13 15:47:39 QO
PACTNIPEAEAEHWE NAMATA APXMBOB: PACMNPEAEAEHWE NAMATH APXMBOB:
YcpeaHeHMA 3 ceKyHabl @a YcpedHeHMA 3 ceKyHAabl _a
YcpeAHeHWA 10 MUHYT 106% YcpeAHeHWA 1@ MUHYT 106%

9.0 vacoe (0.0 MbakhT)

W 2408 184k 58Iy W 2408 104k 56y

Pucynok 4.4.143kpanbl pacnpeneneHust naMsaTh apXHUBOB

PenaktupoBanue n000ro M3 UYETHIpEX MapaMeTpoB 3akaHuMBaeTcs Haxartuem Ha «ENT». B
Clly4yae, €clid BBEIEHOJONYCTHMOE 3Hau€HHE, MPOMCXOJUT BO3BpAT B JIEBBIM 3KpaH, IZI€ MOXKHO
BBIOpaTh OYepeTHON mapaMeTp sl KOPPEKTUPOBKH.

Pacnpenesienue mamMsiTH HIeT MyTeM yMeHbIIEHUS! MPOLEHTOB OJHOr0 MapaMeTpa T.e.
BBECTH 4McJI0 B 00/IbIIYIO CTOPOHY He MOJIy4YHTCS.
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4.4.12Hacmpoliku rno ymosi4aHuro

[Tynkt «Hactpoiiku mo ymonuanuio» (puc.4.4.15) ciyxuT mia nepexona mpudopa K copocy
M0JIb30BATEICKUX HACTPOEK U MIEPEXOy K 3aBOJICKHM.

[@]12/11/13 16:57:53 0§ §0H
HACTPOKW N0 YMOHAHUIO:

AnA NpuMeHeHWA HacTpoek
No yMOAYaHUH HawMuTe 1

Y 240B 104k 50U

PucyHnok 4.4.15- DxpaH nepexosa K HaCTpOHKaM IO yMOJIYaHUIO
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4.5 narHocTtuka npubopa

ITpu BBIOOpE IMyHKTA IJIaBHOTO MEHIO «JlMarHOCTHKa», Ha JAUCIUIEE OTOOpa)kaeTcsl MOAMEHIO
BbIOOpa oObekra jauarHocTuku (pucyHok 4.5.1). IlepememeHue 1o MyHKTaM IOJMEHIO
ocymectisercsc nomompro ktasum U u 1. ng BXona B BHIOPAHHEIA IyHKT MEHIO HEOOXOIHMO
Haxathb kiaBuy «ENT», s Bo3Bpara B ri1iaBHOE MeHIO — KiaBuiry «ESCy.

[Zles/08/15 14:22:10 D¢ & $C3
AAAT HOCTHUKA TIPUBOPA

MNpreMHuk GPS

AKKYMYNATOPLI

HHTepdeirc USB

Moayib CBA3M

W 2408 104Kk 50y
Pucynox 4.5.1- [TogmeHto BIOOpa 00bEKTa AUATHOCTUKH MPU PA3TUIHBIX TOJIOKEHUSIX MPOKPYTKU

4.5.1 QuacHocmuka.llpuemHuk N'TOHACC

Ha Pucynke 4.5.2 moka3zaHbsl IpuMepbl OTOOPaXXEHUs YETHIPEX MOCIEI0BATEIbHBIX COCTOSHHNA

npuemuuka ['JIOHACC na skpane mocie BIOOpa COOTBETCTBYIOIIETO IMyHKTA W3 MOJAMEHIO (PUCYHOK
4.5.1):

* AHTEHHA HE NMOJKIIIOYECHA;
* AHTEHHA HEJJaBHO IOJKII0OYEHA;

= VYcraHoBuBIHUicA pexum padbotsl npueMunka ['JIOHACC,;
* AHTEHHa HEJJaBHO OTKJIIOYEHA.

[Z)25/09/13 15:54:00 QO+ m[Z]28/12/12 @7:24:01 QO
COCTOAHWE MPMEMHVKA GPS COCTOAHWE MPUEMHVKA GPS
i N

v 2408 184K 5@y

[2)22/12/12 07:29:19 Q¢ & $mm[E]22/12/12 07:46:58 oy
COCTOAHWE NPUMEMHAKA GPS COCTOAHWE TNPUEMHAKA GPS

N k| N
3 L - L >
140 ]

_. @ 27 @ : ‘@ | ®
om ] W @0 %E ' P r %E
Oo - Tt

2om

7] —
Y] — S 5
-- 60.03494°N 30.43013°F

Y 240B 104k 50IL ¥ 240B 104Kk 50IL

Pucynok 4.5.2- Otobpaxenue cocrossHuii npuemuuka ['JIOHACC
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N3 stux npumepos BuAHO, uTo cuMBOJI [ JIOHACC «CriyTHUK» Ha CTPOKE COCTOSIHUS
MIOJICBEUNBACTCS KEITHIM B TOM U TOJBKO TOM ClIydae, KOI/la IPUEMHHUK I0JTy4aeT JOCTOBEPHbIE
nanHsle oT ['JIOHACC. Ilocne noaxitoueHus: aHTEHHbI K IpUOOpy MOUCK CITYTHUKOB HAYMHAETCA
aBTOMaTHYECKH. AHTEHHA JI0JKHA PACIIONAraThCsi Ha OTKPHITOM MECTHOCTH MIIM HA I0XKHOM CTOPOHE
3JIaHUS JJIs1 YCTIEITHON CBSA3H CO CITyTHUKOM.

4.5.2 [JuaeHoCcmuka.AKKyMynsimopbl

Ha Pucynke 4.5.3 moka3zaHbl IpUMepbl OTOOpa)KE€HUSI ABYX COCTOSIHHM MOACHCTEMBI MHUTAHUS
MOCJI€ BIOOPA COOTBETCTBYIOIIETO MyHKTA « AKKYMYJIATOPBI» U3 MOAMEHIO (pUCYHOK 4.5.1):

= [IpeoOpa3oBaTenb MUTAHUS MOAKIIOUEH, OaTapes MOTHOCTHIO 3apsKEeHa,

= [IpeoOpazoBarens MUTaHUs OTKIIIOUYEH, TprOOpP OoJbIle yaca paboTaeT Ha OaTapesx.

[@]25/09/13 15:55:30 QO m([Q]25/09/13 15:56:09 QDY ¥ m
MMTAHUE W AKKYMYAATOPHI MATAHAE W AKKYMYAATOPGI
Temnepatypa: +34o0C>+360C Temnepatypa: +340C>+360C
Tok =zapaaa: ©@@dma Tok =zapapa: 0@ddmA
Tok pazpaaa: @722mA Tok paspaga: @722mA
HanpaxeHuwe 1:01216my HanpaxeHuwe 1:0125/7/my

1 901238mY 2:90125/my

:01226my 1 01 256my

1 01188mY 1 01278mY
3apaAa: 57% 3apaa: 71%

v 2408 104k 50y v 2408 180Axk 58I u

Pucynox 4.5.30To0paxkeHue COCTOSIHUS TOJICUCTEMBI TUTaHUS

4.5.3 JuaezHocmuka. UHmepgbeiic USB

Ha sxpane otoOpaxaercs cocTosiHUSI TMepefadn AaHHbIX 1o uHTepdeiicy USB mocne BriOOpa
COOTBETCTBYIOIIEro myHKTa «uHTepdeiic USB» u3 monMento (pucyHok 4.5.1). B mporecce oomena ¢
I1K mapameTtpsl Tpadrka U3MEHSIOTCS, YTO YKa3bIBAET HA aKTUBHOCTH HTepdetica USB.
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5 TexHU4yeckoe obcnyxuBaHune

5.1 Texuuueckoe 0OCTyKUBaHUE TIPOU3BOIUTCS C LIETbI0 obecnedeHus Oecrepe0oitHoi padoThI,
MOJJIEPKAHUST DKCIUTYaTallUOHHOM HAJEKHOCTH M TOBBIMIECHHUS 3()(PEKTUBHOCTH HCIOIB30BAHUS
Ouneprorecrepa [IKD-AM.

5.2 Tlpu mnpoBeNeHUM TEXHHUYECKOTO OOCIYXHBAaHUS HEOOXOJAMMO COOJIOAATh MeEpbl
0e3omacHOCTH, NpUBEIeHHbIE B pa3aene 1 u 3.3.2nacrosmero PykoBosicTaa.

5.3 Tekyuiee TexHUUECKOE OOCITYKHUBaHUE 3aKIF0YAETCAB BBIITOJHEHUH CIEAYIONUX ONEPaALIUid:

" OYHCTKa pabOYNX MOBEPXHOCTEH KIaBUATYPHI U AUCILIES,

" OYHMCTKA KOHTAKTOB COEJMHUTENIEHUB CIydyae MOSABJIECHUS HAa HUX OKUCHBIX IJIEHOK W I'psI3H, a
TaK>Ke MPOBEPKa UX KPEIUICHUS,

" OYHMCTKAa MOBEPXHOCTEH pa3pblBa MarHUTOIPOBOAA TOKOM3MEPHUTENBHBIX KIIELIeH B ciydae
MOSIBJIEHUSI HA HUX OKUCHBIX IJICHOK WJIM TPSI3H.

5.4 TlepeyeHb BO3MOXKHBIX HEUCIIPABHOCTEN U CIIOCOOBI UX YCTPaHEHHUS.

Ne
- HeucnpaBHocTh Cnoco0 ycTpaneHus1
YOeauTech, 4TO B OaTapelHBIN OTCEK BCTABIICHBI
AKKyMYJIATOPBHI.
| Oueprorecrep [IKD-AM nHe [Hoaxmounte Dueprorecrep [IK3-AM k apantepy
BKJTFOYAETCS. MUTaHUA U BKIIOYUTE aIalTep B CE€Th. 3apspKaiTe
AKKyMYyJIATOpPBI TOaHOCTRI0! CM. 1.1 3.3.2.
[IpoBepbTe MoaKIOUeHHE Kabesl ajantepa NTUTaHusl.
Jueprorectep IKI-AM 3apsaauTe akKyMyJISTOPBI THO0 MOAKIIOYHUTD aanTe
2 OTKJTFOHAETCS P yMY P P
MUTaHUS
CaMOIPOU3BOJIBHO.
3 AKKYMYJSTOPBI OBICTPO 3aMEeHUTE HEUCIIPaBHbIE AKKYMYJISITOPHI U 3apSAUTE UX B
pa3psKaAIOTCSL. COOTBETCTBUHU C .M. 3.3.2.
OTCYyTCTBYET CBSI3b 110 B 1K npoBepbTe HACTPONKM KaHaIa Mepeaayu JaHHbIX
4 unTepdeticy USB mexy 4yepe3 TUCIETUep YCTPOUCTB, TUO0 Yepe3 mporpaMmy
Oneprorecrepom [1IKD u MarsEnergoCommunicator.exe.
MEePCOHAIBHBIM KOMITbIOTEpOM. | [IpoBephTe Kabes.
Oueprorecrep [IKD-AM nHe
5 an/HI{) MaeT CEIrHaJIOB [TpoBeprTe noaxmouenne 'JIOHACC-AMHTEHHBI.
Cwm. m.m. 4.5.1. «/lnarnoctuka npuemnuka ['JIOHACC»
TJIOHACC. A P
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6 XpaHeHue

6.1 YcnoBus xpaneHus DHeprorectepa cooTBeTcTBY0TYyCI0BUAM Xpanenus 3 'OCT 15150-69.

6.2 JlnutenbHOEXpaHEHUE DHEProTecTepaso’KHO OCYIIECTBIATHCSAB YMAKOBKE MPEANPHUITHS-
M3TOTOBUTEJISI B OTAININBAEMOM XpaHUWIHUIIIE.

VYcnoBus XpaHeHMsT B YINAKOBKE: TeMIleparypa oOKpyxaromero Bosgyxa or 0 gmo 40° C,
OTHOcUTENbHas BlaxkHOCTh 80% mpu Temmepatype 35° C.

YcnoBusixpaneHus: JHeprorecrepade3 ynakoBKH: TeMIepaTypa OKpysKaroiero Bo3ayxa ot 10 1o
35° C, oTHOCcuTENbHAsA BIaxXHOCTHA0 80% npu Temneparype 25° C.

6.3 B momemieHusx sl XpaHEHUsl COJep)KaHUE IMbUIM, MTAPOB KUCIOT U IIENI0Yell, arpeCCUBHBIX
ra3oB U JIPYTUX BPEAHBIX MPUMeECEH, BBI3BIBAIOIINX KOPPO3HUIO, HE JIOJKHO TMPEBBIIIATH COJIECPKAHUE
KOPPO3MOHHO-AKTUBHBIX areHToB aisi atMochepst Tuna 1 mo FOCT 15150-69.

7 TpaHcnopTupoBaHue

TpancnoptupoBanue DHeprorecTepa J0KHO MPOU3BOAUTHCS B YIAKOBKE, TOJIBKO B 3aKPHITOM
TpaHcnopTe (KeJIe3HOJOPOKHBIM MM aBTOMOOHMIBHBIM TPAHCIIOPTOM C 3aLIUTOH OT arMoc(epHBIX
0CaJIKOB, BO3AYIIHBIM TPAHCIOPTOM B OTAIJIMBAEMbIX T€PMETU3NPOBAHHBIX OTCEKAX).

VYcnoBus TpaHCIIOPTUPOBAHUS: TEMIIEpATypa OKpy Karolero Bo3ayxa or Munyc 40° C no miaroc
50° C, otHOcuTenbHAas BIaxHOCTHA0 90% npu Temmnepatype 30° C.

8 MapkupoBKa y nnoMmonpoBaHue

8.1 Mapkupoka Dueprorectepa [IKD-AM.

Ha xopmyce [Ipubopa meronom TpadapeTHoii nedyaTH JOMHKHbBI ObITh HAHECEHBI:
= kpaTKkoe HaumeHoBaHue [Ipudopa (Dueprorecrep [IKD-AM);

* p300pakeHue 3HaKa rocynapcTBeHHoro peecrpa no [1P50.2.009;

®* TOBapHBIN 3HAK NPEANPHUATHSA-U3TOTOBUTEIIS;

® BUJl 1 HOMUHAJIbHOE HATPSIKEHNE TTUTAHUS.

Ha mapkupoBoYHO# M1aHKe, MPUKpEIuIeHHO! K Koprycy [Iprbopa, TOMKHBI OBITH HAHECEHBI:

" ycJIOBHOE 0003HaueHne Moau(UKALUK U HOMEP TEXHUUECKHUX YCIIOBHI;

" HAWMMEHOBAHUE MPEANPHUATUI-U3TOTOBUTEIIS;

= gomep Ilpubopa mo cucreme Hymepanuu peAnpusTHsI-u3roroBurens (Homep I[Ipubopa,
VKa3aHHOTO Ha MAapKUPOBOYHON IIIaHKE, [OJDKEH COOTBETCTBOBATH HOMEpPY, YKa3aHHOMY B
HKCIUTYaTallMOHHOM TOKyMEHTALUU U Ha TOTIOJIHUTEIbHBIX MPUHAIIEKHOCTSX);

" J1aTa U3rOTOBJICHUS (MECSI] U TON);

= cumBoJ yerwiieHHoU uzomsiuuu o I'OCT P 51350;

= p3o00paxkenue 3Haka cooTBeTcTBUA TP TC «EACH;

" U300pakeHHE 3HaKa rocyaapcTBeHHOTO peectpa mo [1P50.2.009.
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8.2 Ha G0KOBY10 U TOPIIEBYIO CTEHKH SIIITUKA TPAHCIIOPTHOW Taphl HAHECEHBI MAaHUITYJISIIMOHHBIE
3Haku 1o 'OCT 14192-96 «Xpynkoe OctopoxHo», «bepeub oT Bnaru» u «Bepx».

8.3 Tlnmom0a W3roTOBUTENST W TOBEPUTENS YCTAHOBIEHBI B THE3JaX KPEMEKHOTO BHHTA
Oneprorecrepa. [lmomOupoBanne DHeprorecTepa IMOCIAE BCKPBHITUS M PEMOHTa MOTYT MPOBOAUTH
TOJILKO CIIEI[MAIBHO YITOJHOMOUCHHBIC OpTraHU3aIUU | JIHIIA.

9 NapaHTUun nsrotosuTtens

9.1 Bce HIKEU3NOXKEHHbIE YCIOBHS TapaHTUU JEHCTBYIOT B paMKax 3aKOHOAATEIhCTBA
Poccuiickoit deneparuu, peryJIupyroniero 3aiuTy IpaB MToTPeOnTeNe.

9.2 B cootBerctBuu ¢ 1. 6 cT. 5 3akoHa P® «O 3amure npaB norpeduteneity HIIIT Mapc-
OHepro yCTaHaBIMBACT HAa W3ACIUS TapaHTHHHBIH Cpok 18 MecsineB co 1HA MNOKynku. B
cooTBeTcTBUU ¢ M. 3 crathu 19 3akoHa P® «O 3ammute mpaB moTpeOuTenein» Ha aKKyMyJSTOpPbI U
AKKYMYJISITOPHYIO OaTapero yCTAaHOBIIEH TapaHTUWHBIM CpoK 6 MecsleB co AHsS MOKynku. Eciu B
TE€YEHHE TOr0 rapaHTUHHOrO CpoKa B M3AENUU OOHapyk arcsa Ne(eKThl (CylIeCTBOBAaBUINE B MOMEHT
MEepBOHAYAIbHOM TMOKyNKHM) B Marepuanax wnu padore, HIIII Mapc-DOHepro OecminaTHO
OTPEMOHTHUPYET ATO M3JENHE WM 3aMEHHUT W3JeJIHe WU ero Ae(eKTHbIe AeTaau Ha MPHUBEACHHBIX
Hwke ycnoBusx. HITIT Mapc-Drepro MoxeTr 3aMeHATh AedeKTHbIC U3ACNUS WM WX JeTald HOBBIMHU
WJIM BOCCTAaHOBJICHHBIMU M3JENINAMU WIN AeTaIsIMU. Bce 3aMEHEHHbIE U3A€IUs U JeTaId CTAaHOBATCS
cobctBennocthio HITIT Mapc-Dnepro.

9.3 YcnoBus rapaHTuu.

Yciyru 1o rapaHTUIHOMY OOCITYKUBAaHHUIO MIPEJOCTABIAIOTCS 110 MPEIbSIBICHUH TOTpeOUTEIeM
TOBapHO-TPAHCIIOPTHOM HAaKJIaJHOM, KaccOBOro (TOBAPHOTO) YeKa U CBUAETEIHCTBA O NpHUEMKE (C
yKa3zaHUEM JaThl OKYIIKH, MOAETHN H3/EJHs, €r0 CEpUIHHOr0 HOMepa) BMECTe ¢ Je(EKTHBIM H3/1eTHEM
JI0 OKOHYAHMSI TapaHTHMHOTO cpoka. B ciaydae OTCYTCTBHSI yKa3aHHBIX JTOKYMEHTOB TapaHTHUHHBIN
CPOK HCYMCIISIETCS CO JHS U3TOTOBJIEHUS TOBApA.

HIIIT Mapc-2nepro MOKET OTKa3aThBOECIUIATHOMIapaHTHITHOM
00CITy>KUBaHUM,ECITUIOKYMEHTHI 3aII0JHEHBI HE MOJIHOCTHIO WK Hepa3bopunBo. Hacrosmas rapantus
HeZecTBUTENbHA, eciii OyAeT U3MEHEH, CTepT, yajeH win OyaeT Hepa30opyuuB CepUiHbIN HOMEp Ha
U3JIENHH.

Hacrosimass rapanTtust He pacnpoCTpaHsETCs Ha TPAHCHOPTUPOBKY U PHUCKH, CBSI3aHHBIE C
Tpa"cnopTupoBkoil Bamero nznenus no u or HIIII Mapc-Onepro.

Hacrosimas rapantus He paclipocTpaHseTcs Ha CIeAyollee:

1) mepuoanueckoe 0oOCITy)KMBaHHE M PEMOHT WM 3aMEHY 4YacTeil B CBSI3U C UX HOPMAJIbHBIM
HU3HOCOM;

2) pacxoaHble MaTrepuanbl (KOMIOHEHTHI, KOTOpbIE TpPEOYIOT NEepUOIUYECKO 3aMeHbl Ha
MPOTSKEHUH CPOKa CITy>KObI U3IENHsI, HAIPUMEp, HeTlepe3apshkaeMble 3JIEMEHThI TUTAHUS U T.J1.);

3) moBpexXAeHUs WM MOAU(DUKALINY U3AETHS B pe3yIbTaTe:

a) HeMpaBWJIbHOM 3KCIUTyaTalluy, BKIIIOYas:

= oOpalieHue ¢ YCTpOMCTBOM, MOBIEKIIee (U3NUECKHE, KOCMETHUECKUE TOBPEXKACHUS HIU
MOBPEXACHHUST TTOBEPXHOCTH, MOIU(MUKALMIO U3JENHUS WIA TMOBPEXKICHUE KHUIKOKPUCTAIITUYECKIX
JUCIUIEEB;

" YCTAaHOBKY WJIM HCIOJIb30BaHUE W3JENUs HE IO HA3HAYEHUIO WIM HE B COOTBETCTBHUU C
PYKOBOJICTBOM IO AKCIUTyaTallMH U 00CITy>KUBAHHIO;

= 00ciy)KMBaHM€ W3JETUS,HE B COOTBETCTBUM C PYKOBOJCTBOM II0 OKCIUIyaTallid H
00CITyKUBaHUIO;
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" YCTAaHOBKY WJIM MCIOJIb30BaHUE W3JIENIUs HE B COOTBETCTBUU C TEXHUYECKUMH CTaHAAPTAMH U
HOpMaMH 0€30MacHOCTH, AEHCTBYIOIIMMU B CTPAHE YCTAHOBKHU WJIA UCTIOIB30BAHUS;

0) 3apakeHUs KOMIBIOTEPHBIMH BUPYCAMH WJIU HCIOJIB30BaHUSI MPOTrPAMMHOTO OOecIieueHusl,
HE BXOJSUIETO B KOMIUIEKT MOCTABKHM M3JE€IMS, WM HENPaBUIBbHONM YCTAaHOBKH IPOrPAMMHOIO
obecreueHus;

B) COCTOSIHUSI WJIHM 1€(PEKTOB CHCTEMBI WM €€ SJIEMEHTOB, C KOTOPOHM HIIM B COCTaBE KOTOPOIA,
MCIIOJIH30BAJIOCh HACTOSIIEE U3JIENHe, 32 UCKIIIoUeHHeM pyrux u3aenuit mapku HITIT Mapc-Ouepro,
MpeAHa3HAYEHHBIX JUIsl UICIIOJIb30BaHUs C 3TUM U3/EIHEM;

I') HCIOJB30BaHUS M3JENUS C aKceccyapamu, NepupepuiHbIM 000pYyJIOBaHHUEM U APYTHUMHU
YCTpOWCTBaMH, B TOM YHCIE€ AakKKyMyJsTOpamMH, THII, COCTOSHHE€ U CTaHAAPT KOTOPBIX HE
cooTtBeTcTBYeT pexomennanusam HIIIT Mapc-Onepro;

1) PEMOHTA WJIH MOMBITKA PEMOHTA, IPOU3BEICHHBIX TPETHUMHU JINLIAMH UM OPTaHU3ALUSIMU;

€) PeryJIMpoBKU WJIHM MEpe/eKu u3enus 0e3 mpeaBapuTebHOro nmucbMeHHoro cornacust HIIIT
Mapc-OHepro;

) HEOpEKHOTO OOpallCHHS;

3) HECYACTHBIX CIy4yaeB, MOXKapoB, MOMAJAaHUS UHOPOJIHBIX KUAKOCTEH, XUMUYECKUX BEIIECTB,
JIPYTUX BEIIECTB, 3aTOIJICHUS, BUOpPAIMM, BBICOKOW TeMIIepaTypbl, HEMPABHJILHOW BEHTUJISAIINU,
Kosie0aHusl HAMPSHKEHUS, UCTIOIH30BaHMS MOBBIIIEHHOTO WJIM HEMPABUIHLHOTO MUTAHUS WA BXOAHOTO
HaIpsOKEHUs, O0yUYeHusI, SJIEKTPOCTATUIECKUX Pa3psI0B, BKIIOYAsT pa3psl MOJHUU, U WHBIX BUIOB
BHEILIHETO BO3ACHCTBUS WU BIUSHUSA, HE IPELYCMOTPEHHBIX TEXHUUECKOW TOKYMEHTALUEH.

Hacrosimass rapantus pacmnpocTpaHseTcsl HCKIIOYUTENbHO Ha ammapaTHble KOMITOHEHTHI
u3nenus. ['apanTusi HE pacmpoCTpaHseTCsl Ha mporpamMMHoe oOecriedeHue (kak mpousBojactBa HIII
Mapc-DOHepro, Tak U ApPYrux pa3pabOTYMKOB), Ha KOTOPBIE PACHPOCTPAHSIOTCS MpuUiIaraeMble WIH
MOpa3yMeBaeMble JIMIICH3MOHHBIE COTJIAIICHUS MJii KOHEUHOTO II0Jh30BaTENsl WM OTHEIbHBIE
rapaHTUH WU UCKITIOYEHUS.

9.4 B cootBerctBuu ¢ 1.1 cT.5 3akona P® «O 3ammre npas notpedburenein» HIIIT Mapc-Dnepro
yCTaHABJIMBAET AJI1 JAHHOTO TOBapa, 3a HCKIIOYEHHEM aKKyMYJSITOPHBIX OaTapei, CpOK CIIyKObl
10 net co nHs mokynku. Ha akkyMmynsTopHble 6ataped B COOTBETCTBHM C I. 2 cT.5 3akoHa PD «O
3aIlUTe MPaB MOTPEOUTENEH» YCTAHOBIIEH CPOK CITY>KObI 2 ToAa Co THA MOKYIKH. [Ipocvba He nymamb
CPOK CYAHCOBL C 2apPAHMUUHBIM CPOKOM.

9.5 HIIII Mapc-OHepro HaCTOSTENBHO PEKOMEHIYET IOJb30BAaTEN0 COXPAaHATh Ha JPyroM
(BHEIIHEM) HocuTene UH(OPMALIMK PE3EPBHYIO KOMHUIO BCell MH(POpMALIK, KOTOPYIO MOJIb30BATENlb XPAHUT
B mamsiTi nipubopa. Hu npu kakux oOcrositenbeTBax HIIIT Mapc-DHepro He HeCeT OTBETCTBEHHOCTH 32
KaKoi-JIM00 O0COOBIH, CITy4alHBIA, MPSAMOM WM KOCBEHHBIM ymiep0 WM yOBITKH, BKJIIOYAs, HO He
OTPaHUYMBASCh TOJNBKO IEPEUUCICHHBIM, VYIYIIEHHYIO BBITOAY, YTpaTy WIM HEBO3MOXHOCTb
UCTIONB30BaHUsT MH(GOpPMAIMM WM JaHHBIX, pasMiallieHHe KOH(HICHIMAIbHONH HH(POpMAIMK I
HapylleHHe HENPUKOCHOBEHHOCTH YaCTHOW >KM3HHM, PAcXoibl MO BOCCTAHOBJICHUIO WH(OpMALUM WU
JTAHHBIX, YOBITKH, BbI3BAHHBIE NIEPEPHIBAMH B KOMMEPYECKOM, TPOM3BOICTBEHHON WJIM MHOW JEATEIbHOCTH,
BO3HMKAIOIIUE B CBA3U C UCIOJIb30BAHUEM MM HEBO3MOXKHOCTBIO MCITOJIB30BAHUSI M3ETHS.

Anpec npeanpusITHsI-U3rOTOBUTES:

000 «HIIT MAPC-HEPI'O»

190034, Caukt-IletepOypr, B. O., 13- nunus, n. 6-8, mur. A
Ten/®axkc: (812) 327-21-11, (812)334-72-40

E-mail: mail@mars-energo.ru

www.mail@mars-energo.ru

Anpec ciy>ObI cepBHCa, BBITOTHSIOMIEH PEMOHT:

199106, Poccus, Cankrt-IlerepOypr, B.O., Koxxesennas Jlunus, .29, kopr.5, nut.B
Ten./®akc: (812) 633-04-60

E-mail: service@mars-energo.ru
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10 CBnaetenbCcTBO 00 YyNakoBbIBaHUU

[Ipubop Dueprorectep I[IK3-AM No
ynakoBan OOO «HIIIT Mapc-DHepro» corjiacHO TpeOOBaHHSIM, MTPEAYCMOTPEHHBIM B
NEeNCTBYIOLIENH KOHCTpYKTOpcKoi nokyMeHTaunnH®IIP.41111.016.

Y nakoBIIMK (@amunua U. O.)

arta

11 CBupeTenbLCTBO O NPUEeMKe

[Ipubop Dueprorecrep I[IKD-AM No
Bepcus BITO W3TOTOBJICH U MPUHST B COOTBETCTBUU
c HOIIP.41111.016 TY wu npu3HaH TOJHBIM K KCILTyaTaI|H.

PykoBonuTens npuemMku (@amunua U. O.)

MII

Hara
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12 CBepgeHUsa o pekrnamayumsax

B cnyuae oTtkaza Oueprorecrepa [IKD-AM B mepuoa rapaHTHITHOTO CpOKa MPU BBHIMOJTHEHUU
YCJ'IOBI/II\/’I TPAHCIIOPTUPOBAHUSA, XPAHCHUA, MOHTa)Xa U OKCILTyaTalluu, HOTpe6I/IT€J'II) JOJI’KCH BBICJIATH B
aJipec MPeIIpPUATUSI-U3TOTOBUTENS H3BEIIEHHE CO CIICTYIOIUMH JTaHHBIMH:

= 3apojckoi Homep Dueprorectep [IKD-AM, nata BeImycKa U AaTa BBOJA B KCIUTYaTallHIoO;

" HaJu4yue 3aBOACKHUX HJ'IOM6;

= XapakTep AeQeKTa;
" ajpec, 10 KOTOPOMY HaXOAUTCS MOTpedUTeNb, HOMEp TeseoHa.
CaenieHus 0 MpenbsABIsSEMBIX peKJIaMalusaX MOTpeOuTesb 3aHocuT B Tabmumy 12.1.

Tabnuya 12.1

Harta, Homep
pPeKJIaMaluoH
HOI'0 aKTa

Opranusanus,
Kyjaa
HamnpaBJisieTcs
pexJIaManus

Kpartkoe
cofiep:kaHue
peKJIaMaluu

OTMeTKa 00
Y/AOBJIETBOPEHUH
pexJaManumn

damuaus, 10JKHOCTh
JMIAa, COCTABHBIIIETO
pexJIaMmanuio
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13 CBegeHusa o noBepke

[Tpubop Dueprorectep [IKD-AM 3aBOICKOM No

IToBepka Oneprorecrepa [IK3-AM ocymiecTBisieTcss B COOTBETCTBUM C METOAMKOW MOBEPKU
MPb MI1.4274-2025 «Cucrema oOecrniedeHusi eIWHCTBAa u3MepeHuit PecnyOnuku benapyce.
[TpuGopsl  m1d  W3MepeHMM  ToOKa3aTesJed  KadecTBa  DJIGKTPUYECKOW  JHEPrMH U
aNeKTposHepreTuueckux BeanuuH «Heprorectep [IKD-AM». Meronuka noBepKku»,lpu BBIITYCKE
13 IIPOU3BOJICTBA, I10CJIE PEMOHTA U B OKCILTyaTallluH.

Mara Pe3yabTarhl IHoanucek u KiIeitMo
Bua nosepku
MOBEPKH MOBEPKH MOBepPUTEs
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NMpunoxeHue A.
PaboTta ¢ TokonamepuTtenbHbIMU KNewamm

A.1 ToxousmepurenbHbie kiemu 10A; 100 A u 1000 A
Tokousmepurenbuple kiemw 10A mory ObITh moAkiaroueHsl kK JHeprorectepy IIKD-AM

(pucyHok A.l), mpu 3TOM Ha DHeprorecTepe I0JKEH ObITh YCTAaHOBJIEH IPEesl U3MEPEHUs 10 TOKY
K10A. Camu kiemu A0JKHBI pacronaraTbCsi OTHOCUTEIBHO TOKOHECYIIETO MPOBOJIA B COOTBETCTBUU

CO CTPEJIKOH «IeHepaTop —> Harpyska» (pucyHok A.2).

-]
| EHEE
| OEE |
| [(4JE)[E] g
| OEE |

[FEE] .

Pucynok A.1 - Cxema nogkiatodeHust TokonzmepurenbHbix kiemei 10A k Oueprorecrepy [IKD-AM

Pucynok A.2 - PacronoskeHne MapKHPOBKH «T€HEPATOP > HArpy3Ka» Ha TOKOU3MEPHTEIbHBIX
kiemax 10A.
ToxouzmepurenbHbie kKien 100A Mory ObITh TOAKITIOYEHBI K DHEproTecTepy (pucyHoK A.3).

ITpu sTOM Ha DHeproTecTepe N0JKEH ObITh YCTAaHOBIIEH Ipeen n3Mepenus no Toky K100A.
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Pucynok A.3 - Cxema nojkitoueHust TokonsmeputenbHbix kiemnieil 100A k Dueprorecrepy [IKD-AM.

Ecnu B KommuiekTauu npudopa ectb Toinbko TokonsmeputensHble ke 100A, Ilyat 100Aun
npudop umeeT B MeHIo npenensl K10A u K100A, to:
e Jlna paboret Ha mpenene KI00A xinemu 100A [ODKHBIOBITH MOAKIIOYEHBI K
Oueprotecrepy ¢ nomombio Lllyata 100A, BKIIOYEHHOTO TOCIEIOBATEIBHO(PUCYHOK
A4);
e Jlna pabGorer Ha mpenmene KIOA wmemm 100A  [OMKHBIOBITH MOAKIIOYEHBI K
Dueprorectepydes lllynrta 100A.
Camu K€l OJKHBI PacrionaratbCcsi OTHOCUTENIBHO TOKOHECYLIEro MPOBOJA B COOTBETCTBUU
CO CTPEJIKOM, pacIoj0KEeHHON Ha MX MMOJIBM)KHOW YacTU: TeHepaTop —> Harpyska (pucyHok A.5).
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Pucynok A.4 - Cxema noakitoueHust TokonsmepurenbHbix kiemeit 100A k Oueprorecrepy [1KO-
AMuepes LlynTt 100A.

PucyHok A.5 - PacnionosxeHrne MapKUpOBKH «€HEPATOP —> HArpy3Ka» Ha TOKOM3MEPHTEIbHBIX
kiemax 100A.
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TokxonzmepurenbHbIe KJICIU 1000A MOTY OBITH MTOAKTFOYEHBI K
DOHeprorecTepyHenocpecTBeHHo (pucyHok A.6). Ilpu »ToM Ha DHeprorectepe A0JKEH OBITh
yCTaHOBJIEH npezaen uzMepenus no Toky K1000A.

Pucynok A.6 - Cxema noJkiIt04eHusl TOKOM3MepuTenbHbIx kiemei 1000A

Ecnu B KoMIUiekTamuu npudopa ecTb TOJbKO TOKou3MmepuTenbHble ke 1000A, Ilysr
1000Au pubop umeet B meHto nipeaensl K100A u K1000A, To:
o Jlna pabGorer Ha mpemene KI1000A wmemm 1000A JOMKHBIOBITE MOAKIIOUEHBI K
Oueprorectepy ¢ nomoripio [llynra 1000A, BKIIOUEHHOTO TMOCIEN0BATEILHO(PUCYHOK
A.7);
o Jlna paborer Ha mpemene KIO0A xmemu 1000A HOMKHBIOBITH MOIKIIOYEHBI K
Oueprorectepyoe3 [llynta 1000A.

CamMu KJemy JA0KHBI pacnojaraTbCsi OTHOCUTEIbHO TOKOHECYIEro IPOBO/a B COOTBETCTBUU
C PacToJIOKEHHOW Ha HUX CTPEJIKOW «TeHepaTop —> Harpys3ka» (pucyHok A.8).
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Pucynok A.7 - Cxema noakitoueHust TokonsmepuTesbHbIx kiemieit 1000A k Dueprorectepy
[IK3-AMuepes Hlynt 1000A.

——
PucyHok A.8 - PacrionokeHrne MapKUPOBKH «T€HEPATOp = HArpy3Ka» Ha TOKOU3MEPUTEIbHBIX

kiaemax 1000A.

77



@ HIIIT MAPC-OHEPI'O

A.2 Wcnonb3oBaHMe TrMOKMX TOKOu3aMepuTenbHbIX kKnewewn Ha 30/300/3000 A
C nepekn4arenem

Kommnekt rubkux TokomsmeputenbHbix kiemnieil Ha300/3000 A (pucyHok A.9) cocTOUT u3
rUOKUX JaTdyukoB M TpexauamazoHHoro ycumutens (300; 3000 A) ¢ 6Gmokom BbIOOpa pabouero
npenena (HOMHUHAIBHOTO TOKA) Kielei (pucyHok A.9).

Pucynok A.9 -Kommiekt ru0kux TokousmMepuTenbHbix kiernieit 30/300/3000 A

[Ipu ucnonp3oBaHuM TruUOKUX TOKOM3MepuTenbHbIX Kiemed (300/3000 A) moakirodyeHue K
DHeprorecTepy OCYIIECTBIISETCS Yepe3 TpeXIuana3oHHbIH yCWIMTeNb ¢ 0JIOKOM BbIOOpa pabouero
npezaena kiemei (cMm. pucyHok A.10).
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Pucynox A.10 -Tpexanana3zoHHbIH yCUIUTEIh TOKOU3MEpHUTENbHBIX Kieniei Ha 30/300/3000 A
C KHOIIKOM BBIOOpa pabouero mpejaena

JInst BKIIIOUEHHUST HYXKHOTO Tpezenia ToKou3MepuTenbHbIx kiemeid Ha 300/3000 A Heobxomumo
Ha HaXHMaTh IUICHOYHYIO KHOIIKY B TeueHHMe NpuMepHo 2-x cekyHa. Ilocie storo 3aropurcs
MHIMKaTOp BbIOOpa auamna3zoHa HampoTuB mpexaena B 30 A. Kaxxgoe moBTopHoe Ha)xkaTtue Ha KHOIIKY
nepekiouaetT pabounii mpenen mo mukiay: 30 A — 300 A — 3000 A — 30 A. Ilocne BbIOOpa
HEoOXOOUMO BBICTaBUTh TakoW ke mpeaen usmepeHus no Toky (30; 300 wmm 3000 A) nHa
DOHeprorectepe.

[Tpu noakroueHuN DHEproTecTepa K TOKOBBIM LIEMSM C MMOMOIIBI0 THOKUX TOKOM3MEPUTEIbHBIX
kiemeir 300/3000 A, kiem MOJDKHBI pacrojaraTtbCsi OTHOCHTEIBHO TOKOHECYLIEro MpoBoJa B
COOTBETCTBUU CO CTPEIIKOM «Harpy3ka» = «reHeparop» (pucyHok A.11).
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Pucynox A.11 - PacrnosokeHre MapKHpPOBKH «TE€HEpaTop —> Harpyska» Ha
ToKOM3MepuTenbHbIX Kiemax 300/3000 A

Jlna obGecnieyeHrss HauOONbIIEH TOYHOCTH M3MEPEHHUI T'MOKHe KIeHM JOKHBI pacrlojaraThes

OTHOCHUTEJIBHO TOKOHECYIIEro0 IMpoBOJA TAaKMM 00pa3oM, uYTOOBI y3ell COWIEHeHMs KJiemeil Obll
MaKCHMAJIBHO YJIaJIeH OT 3TOT0 IPOBOJA.
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NMpunoxeHue b.
Cxembl noaKknO4YeHUs

Oneprotecrep IIKD-AM mno3BoisieT NpoU3BOAUTH H3MEPEHMsI B AJIEKTPOCETSIX TPEX THUIIOB!
Tpex(a3HON YETHIPEXIIPOBOTHOM, Tpex(ha3HOU TPEXTPOBOAHON M OHOGA3HON ABYXMpoBOoAHOU. [Ipn
3TOM u3Mepsiemble HamnpspkeHuss 10 400 B momarorcss Ha BXOABI HANpsDKEHHM DHeproTecTepa ¢
MOMOUIbIO IIYHNOB TECTEPHBIX, MOJKIIOYAaeMBIX K ¢hazaM CeTH B COOTBETCTBHM C I[BETOBOU
MapKUPOBKOH, a U3MEpsiEeMble TOKM MOJAIOTCA Ha TOKOBBIE BXOJbI C IIOMOIIBIO TOKOU3MEPUTEIBHBIX
KJene (mpeaenbHO JOMyCKaeMble TOKM B CETH ONPENENSIIOTCS B 3aBUCHMOCTH OT HOMHHAala
TOKOM3MEPUTEIIbHBIX KIIELEH ).

| Do 124 GTA

3HEPTOTECTEP
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(%) PQP-A ENERGOTESTER
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Pucynok b1 - Cxema noaxmntouenust nutanusaOHeprorectepa [IKD-AM uepes cereBoit agantep
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Pucynok b1.1 - Cxema noakimodenns nutanusidHeprorecrepa [IKD-AM depes 6110k muTaHus
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A
B
C
N

Pucynok B2 - Cxema noaxmtouenus DHeprorectepa [IKD-AM k TpexdazHoii YeThIpeXITPOBOTHOM
CeTH

Pucynok b3 - Cxema noakmtouenust Dueprorecrepa [IKD-AM k TpexdazHol TpeXnpoBOAHON CETH
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Pucynok b4 - Cxema noaxmtouenust Dueprorecrepa [IKD-AM k TpexdazHol TpeXNpoOBOAHON CETH

Pucynok b5 - Cxema noakmrouenus Jueprorecrepa [IK3-AM k onHO(a3HOM IBYXIIPOBOHON CETH
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