3akaszaTtb NpPoAYKUMIO, YTOYHUTb LEHY U YC/I0BUSA MOCTaBKU
Ten.: +7 (495) 799-76-70
E-mail: elektropribor-msk@ya.ru

©

IIPUBOPHI J1J11 U3SMEPEHUA
TMMOKA3ATEJIEH KAUECTBA JIEKTPUYECKOM SHEPTUUA
N SJIEKTPOOHEPTETUYECKHUX BEJIMYUH

AHeproTtecTep MKI-A

moaudukanuu «IJHeprorecrep IIKI-A-AX», «Ineprorecrep IIKI-A-SX»
u «IHeprorecrep IMKI-A-IX»

PyKOBOACTBO 10 3KCILIyaTAIIUA

Penaknusa 6

MC2.725.003-01 PO

2018



OrnaBneHue

BBEJIEHHE ..........iiiiiniiiiininnntiicnssnnniscssssstscssssssssssssssssssssssssssssssssssssssssns 4
1 TPEBOBAHUSA BE3OITACHOCT . ........cuueiiiiivnnnrricsssnnrnicssssnnsnccssssssssssssnes 6
2 OIIMCAHUE ITPUBOPA U NPUHIHUIIA ET'O PABOTDI ....................... 6
2.1 HABHAUEHUE .....oouiiiiiiiiiiiiiiic ettt 6
2.2 VCITOBUS DKCTUTY ATALIA . .. .eeeeeeeeeeeee e e eeeeeeeeeeee e e e eeeeeeeeeaeeeeeeeneeeaeeens 7
2.3 COCTAB OHEPTOTECTEPA . .....c.cuiiiiiiiiiiiiiieiiie e 7
2.4 TEXHUYECKUE XAPAKTEPUCTUKM] .....oeeiuiiiiiiiieeniiieeniieeeiteeeereeesieeeesneeeenn 8
2.5 YCTPOMCTBO HM PABOTA......oiiiiiiiiiiiiiiie ittt s e 19
3HOATI'OTOBKA ITPUBOPA K PABOTE.......uuiiiiiiiiiinnnnnnnnnniicccssssssnnnnnnes 21
3.1 DKCIUTYATAIIMOHHBIE OTPAHMUEHMS . ......cccvviiieeeiiiiieee e e 21
3.2 PACTTIAKOBBIBAHUE TIPUBOPA ......cccuviiiiiiiiiiiiiiiiiie e 21
3.3 TIOATOTOBKA K PABOTE....uutiuuniiteeiueeteeeeeeeeeeeeaeeetaeerneseseesseesansesneeesesennns 21
3.3.1 Haznauenue opearno8 ynpasieHust U NOOKIHOUCHUS.................veeeeeennns 21

3.3.2 Bxnrouenue / svikntouenue duepeomecmepa [IKD-A......................... 23

4 TIOPAJOK PABOTDBL ......uuuuiiiiineiiiiininntiicsssnneticssssnsssssssssssssssssssssssssssssssses 26
4.1 ITHTEP®ENC OTTEPATOPA .....oeiiiiiiiieiiienieenteeeteeeieeeeiee e eseneesneesnee e e ens 26
Gl L TIADOTMU ...t e e e e 26

4.1.2 CuMBONLL CIIPOK COCHIOSIHUSL .....vveeeeeeeeeieiieaaaaaeeeeieeaeeeaaeaeaeenenes 26

4.1.3 TTIABHOC MEHIO ... 28

4.2 VIBMEPEHUS ...ttt e 28
4.2.1 U3zmepeHue HaNPANCEHUU U TOKOB .........ccuuueeeeeeaaaaaaaaaiieirieeaaaaaeaanns 29

4.2.2 UBMEPDCHUC Y2TOB.........ccceeeeieeeaeeeeeeeeeeae e e et ea e e e e e 31

4.2.3 Usmepernue mekyuux TTKD..............coovviiiiiiiiiiiiiieeeeiiiiieeee e, 32

4.2.4 FI3BMEPEHUC MOUFHOCTU. ........ovvveeeeeeeeeiiiiieieeeieeeeeeeeeeee e 34

4.2.5 H3mepenue uacmomvl U OMKIOHEHUSL UACTIOMBL ...........ovvvvvvvvvvrvennnnn. 36

4.2.6 H3mepeHnue 2apMOHUK U UHIMEPSAPMOHUK. .........vvvverrrererrrrrrrrrrrerereeenns 36

4.2.7 DOPMA CUSHATNA .......evvvvvveeeeeeeeieeeeeeeeeeeeeeee e e e e e aa e 38

4.2.8 CHYUAUHDBLE COOBIMUSL ... e e e e e e e e e e e e 39

G.2.9 DHODOUSL ... 40
4.2.10 CuHXPOHUSUPOBAHHDLE UBMEPEHUSL.......cceeeeeaaaaaeaeiiieiaeeaaaeaeeenns 41
4.2.11 Coxpanumv meKYUSUE USMEDPECHUSL.............uveeeeeeaaaeaaairrrereraaaaeeannnes, 43

4.3 PETUCTPALISI IIKD ..oooeiieeieieeeee ettt e e 44
4.3.1 Bseoenue. Haznauenue moouguxayuii u ucnoineruii. Inepeomecmepa

OJ151 KOHMPOJISL U AHAIUZA KAYeCMBA INEKMPOIHEPLUU ..................... 44

4.3.2 DKpanvl, OMHOCAUUEC K PECUCTIDAYULL «.......evveeeaeeeeaaeirereeaaaaaaaaannns 44

4.3.3 BolOOD UMEHU OOBDEKINA .........c..veeeeeiiieeeeeeiee e 45

4.3.4 Bolbop co21acOBAHHO2O HANPSANCEHUSL ..........vvvvveeeeeaeeeeeiirreearaaaaeeanans 46

4.3.5 Cucmema 31eKMPOCHAOHACECHUS. ............cccevvverereaaeeeeeeirrreeeaeeaeeeeennnns 47

G.3.60 VCIABKU ... 47

4.3.7 Humepesanot omuemos IIKD .............ccccccovvvvviiiiiiiiiiiiiiiiiiiiiiiiiiiieee 51

4.3.8 Apxusvl pecucmpayuit ITIKD ..............oooovvvviiiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeee, 51

4.3.9 Pedtcum 3anyCra PECUCTIDAYUUU ..............vvveeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeaaaaaaens 51



MC2.725.003-01 PO

4.3.10 Ouucmra NamMAMU BPUOOPA ............ooeeeeeeeeeeceireeeeaaeeeeeeeiiireeaaaaeeans 52

4.3, 11 DIUKEDMEIIP ... eseseseeeeeeeeeeeeeeees 53

4.4 HACTPOIKI .....couiiiiiiieiieeiee ettt ettt ettt 54

4.4.1 Menwo «Hacmpotiku» 1 YPOGHU OOCHIYNA ..............eeeeeeeeecirvereaaaaaaanns 54

4.4.2 Ycmano8Ka cXeMbl HOOKTIOUCHUSL. ...........ceeeeeeeeeeeeaaiiiieeeaniieeeeeeeneees 54

4.4.3 Yemanoska nooouanazono8 HanpsdiCeHUst U MOKQA ...............eeeeeeenn. 56

4.4.4 Ilapamempol MPAHCHOPMAMOPOB...............ccccuveeeeaecieieaaesrireaeeaennnns 56

4.4.5 Hacmpoiiku. C853b C KOMNBIOMEPOM .......cccueeeeeeeeaaaaaaeaeiiiiiieeeaaaaaenns 58

4.4.6 HacmpouKa OQMbl U BPEMEHU ..............eeeeeeeieeeeeeeaaaaaeeaeiiieaeeeaaaaaanns 59

4.4.7 Hacmpotixu. Bepcust BIIO ..................cccoooiieiiiiiiiieee e 60

4.4.8 HACHPOUKU MEHIO .......ooveeeeeeeaiiiiiiieee e e e ettt e e e e e e e e eeaaaaeeaaeeeeenns 60

4.4.9 HBOIK MEHIO .......cooiiiiiieiiii ettt 62

4.4 10 CMEHA NAPONOIUL .........oooeeeeeeeeieiieeee e e e e e e e e e e e e e e e 62

4.4.11 Pacnpeoenenue NAMAMU APXUBOB ................vveeereeeeeeeeeenrrrrreaaaanaanans 63

4.4.12 HacmpouKu NO YMOTUAHUIO ..........uuuuunennnnnnnnnnennnnnnnnssssssssssssssssssssseees 64

4.5 INATHOCTUKA TIPTBOPA . .....uuuiieeeeeeeeeiieiiiiiieeeeeeeeeeeereessssnnnaaeeaeeaeeesssssnnnnnnns 65

4.5.1 Jluacnocmuka. IHpueMHUK GPS...........ccccooiiiiiiiiiiiiiiiiiiiiie, 65

4.5.2 JluacHoCmuKa. AKKYMYTSIMOPDL.........uuueennennnnnnnnnrsnnesnnssssssssssssnssssssenns 66

4.5.3 quacnocmuxa. Unmepghetic USB .............ccccooveeiiiiieeiiiiiiiiiiieeeeeeee, 66

5 TEXHUYECKOE OBCIIY KUBAHHUE...........ttiiirnnriicnsnnneeccsssneeeccssonne 67

6 XPAHEHMHE ........ccooouuieiiiiinnniiiinsnnnticcsssnnesccssssssnessssssssssssssssssssssssssssssssssssses 68

7 TPAHCITIOPTHUPOBAHMHE...........uuuuriiiinnrriiiisnnneiccsssnnnesccsssssescsssssssnscsssnnes 68

8§ MAPKHUPOBKA U IINIOMBHUPOBAHUE ........ccccoviiiiiiiiivnnnnnniicccssssssnnnnnnes 68

9 TAPAHTHUMU N3T'OTOBUTEJIS.......ccconvuiriiiisinnreicnsssnnneccssssnnneccsssnsseescsenes 69

10 CBUAETEJIBCTBO OB YITAKOBBIBAHH M .........uuuueeeiiicciniiiccnnnnnnenecces 71

11 CBUAETEJIBCTBO O I[IPUEMEKE ........iiiiiinnnnricissnnnnenccsssnneencsssnnsenees 71

12 CBEJAEHUS O PEKJTAMALIMS X .....ccoconvvmiiiinivnnnenecssssnnenccsssnssscsssnssssees 72

13 CBEJAEHUS O ITOBEPKE........ccoconuiiiiiiinniiiininnnticcssnnetecsssssenscsssnssnssnes 73
HNPUJTOXKEHUE A. PABOTA C TOKOU3MEPUTEJBHBIMHU

KUIEIIIAM .......uueriiinnnnnriicssssnnenessssssssnsssssssssssssssssssssssssssssssssssssssssssssssssss 74

HNPUJIOKEHUE b. CXEMBbBI NOAKJIIOUEHMSA..........ccovvevvuuerrccsirnnencnne 81



BBeaeHue

Hacrosimee pykoBoacTBO 1o 3kcruryatanuu (nanee — PD) pacnpocrtpansiercs Ha [Ipubopsr
moudukanuii «ueprorecrep [IKD-A-AX», «ueprorectep IIKI-A-SX» u «neprorecrep [IKD-A-
IX» (mamee — Ilpubopsl), mpeaHa3HAYCHHbIE I U3MEPEHHUS 3JEKTPOIHEPreTUUECKUX BEIUYHUH U
MoKasaTeJiei kauecTBa dJieKTpuueckoit sueprun (nainee — [1KD).

PD comepxut cBeneHUs, HEOOXOIUMBIE JUIS OSKCIUTyaTallid, TEXHHYECKOTO OOCITYyKHBAaHHSI,
TPAHCTIOPTUPOBAHMSI U XpaHEHUsI DHEProTeCTepPOB, a TaKKe CBEIEHUS, YJOCTOBEPSIOIINE TapaHTUU
M3TOTOBUTEIS], CBEICHHS O MOBEPKE, CBUIETENHLCTBA O IPUEMKE U YIIaKOBKE.

[TpuGops! BEITyCKAIOTCA B PA3IUYHBIX MOJU(PHUKAIMAX, UMEIOIINX CIeaytoliee 0003HaueHHUE:

Oueprorectep [IKI-A-X X-X X TV 4220-034-49976497-2013

Kuaccsl xapakTepucTHuK npouecca u3MepeHuii:
A — 10 I'OCT 30804.4.30-2013

(I'OCT P 51317.4.30-2008);

S — o I'OCT 30804.4.30-2013

(I'OCT P 51317.4.30-2008);

I — morpemrHOCTH HE HOPMUPYIOTCS

1, 2 — ucnosiHeHne MPpUOOPa MO HOMEHKJIATYpe
usMmepsiembix [IKJ (cm. Tadauny 1)

HomuHajbHbIe 3Ha4eHUS TOKOB MEPBUYHBIX
MacIITa0HbIX peodpa3oBaTeJieil TOKA:
BTT—0,1 A;05A;1A;5A;10A;50A;
TOKOM3MEPUTENBHBIX Kiened — 5 A, 10 A, 100 A,
200 A; 1000 A;

THOKHX TOKOM3MEpUTENbHBIX Kiemieit — 30 A, 50 A,
300 A, 5004, 3000 A, 5000 A

— Kuacc To4HOCTH (K.T.) IEPBHYHBIX MACIITAOHBIX
npeodpasoBareJieiil Toka:

TO1 — 610k TpanchopmaTopoB Toka K.T. 0,1;

K02 — Toxousmepurenbuble Kiemu K.T. 0,2;

K05 — ToxousmepurenbHbIxX Kienu K.T. 0,5;

K10 — Toxom3mepuTenbHbIX Kiemu K.T. 1,0;

K20 — TtoxousmepurenpHble Kiemu K.1. 2,0
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Tabnuya 1

HUcnonnenust IIpudopos no Homenkaarype n3mepsiembix IIKJ

Hcnoanenue
1 2

HaumenoBanue IIKD

YcraHoBHBIIEECS OTKIIOHEHHE HAINPSHKEHUS

OTKJIOHEHHE YaCTOThI

Koadurnument HecummMeTpun HanpsHKEHUH 110 00paTHOM MOCIIEI0OBATEILHOCTH
Koaddurment HecuMMeTpun HanpsHKEHUH 110 HYJIEBOM MOCIE0BATEIIbHOCTH
CymMapHbIi K03 (HUITMEHT TApMOHUYECKUX COCTABIISIIOIIMX HAPSIKSHUS
KondduiimenTsl rapMOHMUECKHUX COCTABISIONINX HAPSKEHUS
JUTMTenbHOCTh MPOBaJia HAIPSHKEHUS

['myOuHa npoBaja HanpsHKeHUsI

OcrarodHoe HanpsikeHue (Ipu npoBase)

JIiTenbHOCTh BPEMEHHOTO IEpEeHAIPsHKEHUS

MaxkcruManbHOe 3HaYeHHe HaPsHKEHUS TPH MepeHanpssKeHUU

Koadpunment Bpemennoro nepenanpsokenus (mo 'OCT 13109-97)
JliTenbHOCTh IpephIBaHUSI HANIPSHKEHUS

OcTaTo4HO€e HanpsKeHue (pu NpepbIBAaHNUN)

KpaTtkoBpemenHas no3a uaukepa

JlnurenpHas no3a diamnkepa

OTpunateabHOE OTKIIOHEHUE HAIPSHKEHUS

[TonoxxuTenpbHOE OTKIIOHEHHE HAIPSHKEHUS

CpenHexkBaapaTHYeCcKOe 3HAUEHUE HANIPSIKEHHUS] HHTEPrapMOHUYECKOU
HEHTPHUPOBAHHOMN MOATPYIIIBI

Hanpsbxenns nHGOPMAIMOHHBIX CUTHAJIOB

[Tpumeuanue. 3HakoM «+» ormeuens! I[1KD, uzmepsiembie [Ipubopom B JTaHHOM HCIIOJTHEHHH.

|+ |+ ]|+

||+

+ ||
+ ||+ ||+

[Tpumepsr o603HadeHUsT Moaudukanuii [Ipudbopos npu 3akase:

«Iueprorecrep IMKI-A-A1-100/1000K05» — Ilpubop c peructpanueir [IKD mo T'OCT
30804.4.30-2013 (I'OCT P 51317.4.30-2008) xmacc A, nmomenknatypour [IKD, mpuBeneHHOU st
ucnonHeHust 1 B Tabmuie 1, ¥ ¢ BXOASIIMMU B KOMIUIEKT MTOCTABKU TOKOU3MEPHUTEILHBIMH KIICIIAMH
100 1 1000 A kmacca tounoctu 0,5.

«ueprorecrep IKI-A-S2» — IIpubop c¢ peructpamueii IIKD mo I'OCT 30804.4.30-2013
('OCT P 51317.4.30-2008) wmacc S, Homenkinarypoi I[IKD, mpuBeneHHoi myis WCTHOTHEHUsS 2 B
tabnuie 1, u 6e3 mepBUYHBIX MAcIITAOHBIX MPeoOpa3oBaTeseii ToKa.

«Iueprorectep IMKI-A-12-10K02-300/3000K20» — IIpubop ¢ naaukanueit 3nadenuit [1KD
(morpenHocTh U3MEpPEHUsl He HopMUpyeTcst), HoMeHkiatypoi I1KD, npuBenenHoi s ucnoaHeHust 2
B Tabiuie 1, ¥ ¢ BXOOANIMMU B KOMIUIEKT IOCTABKH TOKOM3MEPHUTENIbHBIMU Kiemamu 10 A (K.
toudoctu 0,2) u 300/3000 A (k1. Tounoctu 2,0).



1 TpeboBaHMA 6e30NacHOCTH

1.1 Tlpu pabore c Ilpubopom HeoOxoauMo coOmoaaTh TpeOoBaHUS O€30MacHOCTH,
ycraHoBieHHble «MexotpacneBbiMu llpaBuiamMn no oxpane Tpyzaa (Th) npu skcmmyaranuu
3JIEKTPOYCTAHOBOK», M, «QHeproaromusaary, P/1-153-34.0-03.150-00.

[TosicHeHust cumBoJIa

Ha manenu [Ipubopa npuBeneHo B pazzaene 3 (moapazaen «Brximrouerue [Ipudopar).

1.2 Tlo 6e3omacHoctH [Ipubopsr coorBercTByeT I'OCT P 52319-05, xareropust uzmepenuit 11 n
III, crenens 3arpsi3HeHus 1, ycuieHHas U30IAIUS.
Crenens 3anuTsl obonouek mo 'OCT 14254 TPS1.

1.3 MakcumanbHOe 3HaueHHe (a3HBbIX HAMPSDKEHHH Ha M3MEPHUTEIbHBIX BXOJaX TOJDKHO OBITH
He Oosiee 400 B OTHOCHTENTEHO «HEUTpATTN».

MaKCI/IMaHLHOC 3HAYCHHUC HHHeﬁHBIX HaprI)KCHI/Iﬁ MC)KI[y I/ISMepI/ITeJIBHBIMI/I BXOOJaMH OOJI>)KHO
OsITh He Oostee 600 B.

2 OnucaHue lNMpubopa
U NpuHUMNa ero padoTbl

2.1 HaszHauyeHue

[TpuGops! npeHa3HAYCHBI JUIS:

" W3MEpPEHHUs M PEeTUCTpally Mokasarenel kadecta dnekTposHeprun (I1KD), ycraHoBIEHHBIX
I'OCT 32144-2013 B cootBerctBuun ¢ 'OCT 30804.4.30-2013 (I'OCT P 51317.4.30-2008), I'OCT
30804.4.7-2013 (I'OCT P 51317.4.7-2008);

" W3MEPEHHS U PETUCTpAIMHM IapaMeTPOB JIIEKTPHUUECKOW OSHEPruM B OAHO(MA3HBIX U
Tpex(}a3HbIX INEKTPUUYECKUX CETSAX, a UMEHHO: JEHCTBYIOIIUX 3HAYEHUIN HAIpsHDKEHUH M TOKOB MPHU
CHUHYCOUJATbHON M MCKaXEHHOM (hopMaxX KPHUBBIX; aKTUBHOW, PEaKTUBHON M MOJHOU 3JIEKTPUYECKON
MOIIIHOCTHU U SHEPTHUH;

" MPOBEpPKHM pabOTOCHOCOOHOCTH W  NPABWIBHOCTH  TOJKIIOUEHHUS  SHEPreTHYECKUX
U3MEPUTENIbHBIX MpeoOpa3oBareieil HampsHKeHHs, TOKa, aKTUBHOM M PEaKTUBHOM MOIIHOCTH Ha
MECTaX UX JKCILTyaTaluu;

" TIPOBEpPKH PabOTOCTIOCOOHOCTH M MPABMIIBHOCTH MOJKIIOUYCHUS OJHO(DA3HBIX U TpeX(a3HbIX
CUETYMKOB JIEKTPUYECKON SHEpPruu 0e3 pa3phiBa TOKOBBIX IIETICH;

" HM3MEPEHHs T[apaMeTpOB BTOPUYHBIX Ilerei (MOIIHOCTH HAarpy3kH) B CHCTEMax ydeTa
IEKTPUYECKOU DHEPIUHU.
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[TpubGopb! MOTYT IPUMEHSITHCS JIISI:

" HHEPreTUYECKOro  OOCJIeNOBaHMS TNPEANPUATANA  TMPOU3BOAUTENEH W  mOTpeOuTesneit
ANEKTPUYECKOUN SHEPTUU (SHEProayauT);

" TIPOBEACHHS CEPTUPHUKAINU dIEKTPUIECKON IHEPTUH (TOJIBbKO Moaudukarus I);

" TEXHOJIOTUYECKOT0 KOHTPOJIA U aHajan3a (MOHUTOPHHTA) Ka4yecTBa dJIEKTPUYECKON SHEPTUH;

" HaJaJK{ U UCTIBITAHUM CUCTEM 3JIEKTPOCHAOKEHUS.

2.2 YcnoBuA aKkcnnyaTtauum

2.2.1 HopmanbHble U paboune yciaoBus npuMeHenus [IpubGopos npusenenst B Tadmuie 2.1.

Tabauya 2.1
HopmasibHble 1 padoyue yCJI0BUS IPUMEHEHUs NpudopoB
3nauenue (006J1acTh 3HAUCHUI)
Bnustronias BeanunHa
HOPMAaJIbHOE pabouee

TemnepaTtypa okpy:karo1ero Bozayxa, °C 23£5 ot —20 o 55
OTHOCUTENBHAs BIAXHOCTh BO31yXa, % ot 30 o 80 90 ipu 30 °C
ATtMocdepHoe naBieHne, MM pT. cT. (kl1a) 630—795 (84—106) 537-800 (70-106,7)

DneKkTponuTaHue DHeprorecTepa OCYIIECTBISIETCS OT aKKyMYJISTOPHBIX OaTapeil Wiid OT CeTH
nepeMeHHoro Ttoka HampsbkeHueM ot 80 B go 260 B, wuacrortoit or 42 T'm nmo 70 I'm (mpm
ucrnonb3oBannu bioka muranns MC2.087.030).

[Ipn wucnonszoBanuu Onoka nutanus yHuBepcanbHoro (BITY) snekrpomuranue npudopa
Oueprorectep [IKD-A ocymiecTBiaseTcst OT UCCIeyeMOn ceTn (M3MEPHUTEIIBHOMN T1eTIN ):

" [HUTaHHUE OT OJHOM a3kl HanpspkeHueM ot 55 B 1o 260 B;

® mUTaHue OT Tpex(ha3sHOU YETHIPEXIPOBOIHON ceTn HanpspkeHueM oT 50 B mo 260 B (dasznoe);

" [uTaHue OT Tpex(pazHOW TPEeXNMpPOBOAHOM ceTu HampspkeHuem ot 55 B go 430 B
(mexmydaszHoe).

[Ipu moakmroueHun DHeprorecTepa K CETH MEPEMEHHOrO TOKAa MPOUCXOAUT aBTOMATHYECKas
Mo/3apsAIKka aKKyMyJIATOPHBIX OaTapen.

2.3 CocTaB JHeproTecrtepa

2.3.1 DHeprorecTep MOCTABISIETCS B KOMIUIEKTAI[MM, COOTBETCTBYIOLIEH JOTOBOPY IMOCTaBKH.
JlaHHbIC 7151 OTIpe/IeTICHUS] KOMILIEKTAIIMK IPUBEICHBI B Ta0ymie 2.2.

Tabauya 2.2
HanmeHnoBanme O6o3HaueHne Kos-Bo

[Tpubop «ueprorecrep [TKD-A» MC2.725.003-01 1 mr.
[Tporpammuoe obecrieueHrne « JHeproMoHUTOpHHr» Ha CD 1 mr.
Axkymynstop Tuna AA (ae meree 2100 MA *u) 4 wr.
brok nutanust nis mpudopa Iueprorecrep [IKD-A ¢ kabenem

220 B (Usbix = 12 B, Isbix = 0,8 A) MC2.087.030 b .
[yne1 TecTepHble (4 11BeTA) 4 1.




HaunmeHoBaHme Oobo3HaueHne KoJu-Bo
Kabens USB miis csizu ¢ [IK 1 .
PykoBOJICTBO 1O SKCIUTyaTallN MC2.725.003-01 PO 1 7Kk3.
MeTo1MKa OBEPKU MC2.725.003-01 MII 1 5K3.
YnakoBka | mr.
JlonosiHUTe/IbHBIE IPUHAJIEKHOCTH (TIOCTABJISIOTCS B COOTBETCTBUU C JOTOBOPOM IOCTABKH)

biiok nuTanus yHuBEpCaIbHBIN MC2.087.503 1 .
Knemm Tokonsmepurenpubie 10 A 3 mir.
ynt Iy = 10 A nas knemeit 10 A MC5.064.001-00 1 .
Knemm Tokonsmepurensubie 100 A 3 mir.
Mynt Iy =10 A nng knemei 100 A MC5.064.001-01 1 .
[lynt Iy =100 A nns knemeit 100 A MC5.064.001-02 1 mT.
Kunemm Tokonsmepurensubie 1000 A 3 mir.
ynt Iy = 100 A ms knemeit 1000 A MC5.064.001-03 1 .
[lynt Iy = 1000 A ns knemieit 1000 A MC5.064.001-04 1 mT.
Knemu Tokonsmeputensasie 300 / 3000 A 3 mr.
AHTEHHA CITyTHUKOBAs (TOJBKO JIsI MOAU(PUKAIIUU | wr
«9neprorecrep [IKI-A-AX») )
[Tpumeuanue. [lo TpeGoBaHUIO OpraHHW3aAIUi, MPOU3ZBOJAAIINX PEMOHT M MOBEPKY DHEPTrOTECTEPOB,
IIOCTABJISICTCS] PEMOHTHAsI IOKyMEHTaLUs.

2.4 TexHN4YeCcKue XxapakTepUCTUKHU

2.4.1 Monudukanuu [Tpudopos

2.4.1.1 Ilo kiaccy xapaKTEpUCTHUK IpoIlecca U3MEPEHHs W HOMEHKJIarype uaMmepsiembix [1IKD
[TpuGops! UMEIOT ClIeayIONTIe MOU(UKAIIIH:

AX — knacc A xapakrepuctuk nporecca usmepenus [1IKD mo 'OCT 30804.4.30-2013 ('OCT P
51317.4.30-2008), ¢ HomeHKIaTypoi nokaszareneit [IKD, mpuBeneHHol it ucoaHeHust X B Ta0IuIe
1;

SX — kyacc S xapakrepuctuk npotecca uamepenus [1KD mo 'OCT 30804.4.30-2013 ('OCT P
51317.4.30-2008) ¢ nHomenkiatypoi nokazareneit [1KD, nmpuBeneHHo# 11 BcoMHEeHUs X B TaOIHIEe
1;

IX — TIlpubop obecneunBaer wuHAnKanuo [IKD (morpemHocT uW3MepeHHs HE
yCTaHaBIMBAIOTCS) ¢ HOMEHKJaTypod mnokazarenedt [IKD, npuBenenHod nans ucnoiiHeHus X B
Tabymue 1.

2.4.1.2 IIpubOpsI MOTYT MOCTABISATHCS:

* (e3 MepBUYHBIX MAacHITa0HBIX MTpeodpa3oBaTenel TOKa;

" C KOMIUIEKTOM MEPBUYHBIX MAaCHITaOHBIX TpeoOpazoBaTesel ToKa.

[Ipu mocraBke ¢ KOMIUIEKTOM MEPBUYHBIX MacIITAaOHBIX MpeoOpa3oBaresnieil Toka B 0003HAYCHUU
Moaudukaruu [Ipubopa mowkeH ObITH MPUBEACH MOJIHBIN MEpeYeHb MEPBUYHBIX MpeoOpa3zoBareneit
TOKa C YKa3aHUEM KJIacCa TOUHOCTHU U 3HaYE€HUU HOMUHAJIBHBIX TOKOB (B COOTBETCTBUU C 3aKa30M).

B xomrmutexT noctaBku [IpnGopa MOTYT BXOIHUTH:

» Onoku TpanchopmaropoB Toka (mganee mo Teketry — BTT) kmacca Tounoctu 0,1 (B ycmoBHOM
ob6o3HaueHnn Moaudukanuu ykasbiBatoTrcs kak «XTO01», rme X — HOMHHaIbHBIC 3HAYCHUS TOKa
0J10K0OB TpaHC(HOPMATOPOB TOKA, IEPEUUCIICHHBIE Yepe3 3HAK «/»);

" TOKOM3MEpHTEeNbHbIe Kiemu Kiacca ToyHocTu 0,2 (B yclIoBHOM 0003HAYeHUH MOAU(UKAINU
ykaszpiBatoTcsa Kak «XKO02», rae X — HOMHHaJIbHBIE 3HAUYEHUSI TOKA TOKOM3MEPHUTEIIbHBIX KICIIEH,
MePEUYHCIICHHBIE Yepe3 3HaAK «/»);



MC2.725.003-01 PO

" TOKOM3MEpHUTENIbHbIE KiemHu Kiacca ToyHocTu 0,5 (B ycloBHOM 0003HaYeHUH MOAU(DUKAIIIH
ykaszpiBatoTcs kak «XKO05», rae X — HOMHHaNbHBIE 3HAYEHHS] TOKAa TOKOU3MEPHUTENbHBIX KJIEIIEH,
MIePEYHCIICHHBIE Yepe3 3HaK «/»);

" TOKOM3MEPHUTENbHbIE KIemHu kiaacca TouHoctd 1,0 (B yciioBHOM 0003HaYeHUH MOAU(DHUKAIIH
yka3biBatoTcsl Kak «XK10», rme X — HOMHHaJIbHBIE 3HAYEHUS TOKA TOKOM3MEPHUTEIbHBIX KIICIIEH,
MIEPEUNCIICHHBIEC Yepe3 3HAK «/»);

* THOKHWE TOKOM3MEPHUTENbHBIC KIIEemM Kiacca TouyHOCTH 2,0 (B YCIOBHOM 0003HAaYCHUH
Monudukanum ykaspBaroTcss kKak «XK20», rome X — HOMHHAIBHBIE 3HAYCHHUS TOKAa THOKHUX
TOKOM3MEPUTEIbHBIX KJIEIleH, epeurcIeHHbIE Yepe3 3HAK «/»).

B ycnoBHOM 0003HaueHnHn MOAMGUKAIIMU BUJBI MEPBUYHBIX MACIITAOHBIX MpeoOpa3oBaTeNeH
TOKA OTAEJISIFOTCS APYT OT APYra 3HAKOM «—».

HomuHaneHbIe 3HaY€HUSI TOKOB IMEPBUYHBIX MACIITAOHBIX TPeoOpa3oBaTeiei ToKa:
= BTT—0,1 A;0,5A;1,0A;5A;10A;50A;

® TOKOM3MEpUTENIbHBIX Kilemed — 5 A, 10 A, 100 A, 200 A; 1000 A;

* THOKHX TOKOM3MEPHUTENbHBIX Kiemer — 30 A, 300 A, 500 A, 3000 A, 5000 A.

2.4.2 Tlpubopsr mogudukamuii «dueprorectep [IKD-A-AX» obecnieunBaror uzmepenue [1KD u
APYrux SJCKTPOIHCPICTUYCCKUX BCIHWYMH B JUAalla30HAX W C MPEACIIaMH JOMYCKACMbIX OCHOBHBIX
MOTPEUTHOCTEH U3MEpEHUs, TPUBEIECHHBIX B Ta0auax 2.4 u 2.5.

2.4.3 Merponorudeckue xapakrtepuctuku [IpubopoB Mommbukamuii «dueprorecrep [1KD-A-
SX»:

" [peaenbl JOMYyCKAaeMONl OCHOBHOM MOTPEIIHOCTH M3MEPEHHM COOTBETCTBYIOT YBEIMUYEHHBIM
B/IBO€ 3HAUEHUSM, YKa3aHHBIM B IyHKTax 1-25 Tabmuis! 2.4 B COOTBETCTBUU ¢ HOMeHKIaTypoii [TKD
o taodnuie 2.2;

" [peZelbl 10IyCKaeMON OCHOBHOM MOIPEUIHOCTH X0Aa BCTPOCHHBIX YAaCOB TEKYILIETO BPEMEHU
JIOJDKHBI OBITH paBHBI £2 ¢/CyT;

® [penenbl  JOMYCKAEMOM OCHOBHOW TOTPEIIHOCTH W3MEPEHUNA U JONOJHUTEIbHBIX
METPOJIOTHUECKUX XapakTepucTHK [IpubOpoB ¢ MepBUYHBIMM MAacIITAOHBIMU IMPeoOpa3oBaATEIIMU
TOKa COOTBETCTBYIOT YBEJIIMYCHHBIM BJIBOE 3HAUCHUSM, YKa3aHHBIM B MMyHKTax 1—16 Tabmuisl 2.5.

2.4.4 Mertponoruueckue xapaktepuctuku [IpubopoB momudukamnmii «ueprorecrep ITKI-A-
IX»:

" Qpeneibl JOIyCKaeMON OCHOBHOM IOTPEIIHOCTH U3MEPEHHUM COOTBETCTBYIOT YBEJIMUYEHHBIM
BJIBO€ 3HAYCHMSIM, YKa3aHHBIM B ITyHKTax 1—5 Tabmuiel 2.4;

" [penenbl JONMYCKaeMOM OCHOBHOHM IOTPEIIHOCTH BCTPOEHHBIX YacOB TEKYIIEr0 BPEMEHHU
JOJDKHBI OBITH PaBHBI £2 ¢/CyT.

" Qpeaenbl JOMYCKAEMOW OCHOBHOM IIOTPEIIHOCTH M3MEPEHUW Uil JAOMOJIHUTEIbHBIX
METPOJIOTHYECKUX XapaKTepUCTUK [IpuOOpoB ¢ MEpBUYHBIMH MacIITaOHBIMU IPeoOpa3zoBaTEIIMU
TOKa COOTBETCTBYIOT YBEJIMYEHHBIM BJIBOE 3HAYEHUSAM, YKa3aHHbIM B NMyHKTax 1-8 um B myHkTe 15
TabmuIel 2.5.



Tabauya 2.4

OcHoBHbIE MeTpoJIornyeckue xapakrepucTuku [Ipudopos moaudpukanuii «KIueprorecrep INKI-A-AX>»

Jluana3zoHbl

IMpenensl u BUA qonyckaeMoii

HN3mepsiemble BeJUIHHBI wamepenmii OCHOBHOIi OTPENTHOCTH H3MepeHHil IIpumevanne
1 CpenHekBaagpaTHUECKOE 3HAUEHUE HANIPSKEHUS o1 0,01 Uy OTHOCHUTENbHA, % Krnacc A mo I'OCT 30804.4.30
nepemenHoro Toka [U], B 1o 2Uy +[0,1+0,01(Uy/U-1)] ('OCT P 51317.4.30)
2 CpenHEKBagpaTHIECKOE 3HAYCHNE OCHOBHOM (ITepBOii) ot 0,01 Uy OTHOCHUTENBHas, %
rapMOHHUYECKOH cocTaBisitonieit Hanpspokenus U], B 1o 2Uy +[0,1+0,01(Uy/U,-1)]
3 Hanpspxenue nocrosiHaoro Toka [Up], B ot 0,01 Uxy OTHOCHUTeIbHasA, %
1o 2Uy +[0,2+0,02(Uy/Up—1)]
4 Yrona ($a30BOro CABUra MeKIy OCHOBHBIMHU ot 0 a0CoIIOTHAS, TPaayC 0,1Uy<U<1,5Uy
TapMOHUYECKUMHU COCTABJISIOUIMMU BXOJHBIX HAIIPSDKCHUM, 1o 360 +0,1
rpajyc
5 Yacrora mepeMeHHoro TokKa [f1], I't or 42,5 a0comroTHag, ' 0,1Uy<sUL2Uy
o 75 +0,01 Knacc A mo 'OCT 30804.4.30
('OCT P 51317.4.30)
6 OTKI0HEHHUE YacTOThL, 111 or —7,5 abcomroTHas, 'l 0,1Us<UL2Uq
1o 25 +0,01 Knacc A mo 'OCT 30804.4.30
7 OtpunareabHOE OTKIOHEHHE HanpshkeHus, % ot Uy ot 0 abcomotHas, % ot U (F'OCT P 51317.4.30)
1o 100 +0,1
8 ITonoxkuTenbHOE OTKIOHEHUE HANpshKeHus, % oT Uy or 0 abcoroTtHas, % ot U
o 100 +0,1
9 YcraHoBuBIIeecs OTKIOHEHUE HanpsbkeHus, % ot Uy ot —100 abcomrotHas, % ot U
1o 40 +0,1
10 KoapuirieHT HeCUMMETPHUU HAIIPSKSHUS 10 00paTHOH ot 0 abcomoTHas, %
MTOCJICTIOBATEIFHOCTH U TI0 HYJIEBOW MTOCIICIOBATEIIBHOCTH, Yo 1o 20 +0,15
11 CymmapHsIii KOOQPHULIHUEHT TApMOHUYECKUX ot 0 0,1Uy<U=<1,5Uy
COCTaBJISIONIMX HanpspkeHus [Ky]**, % 1o 100 Umax* <2,8Uy

Knacc A mo 'OCT 30804.4.30
('OCT P 51317.4.30)
abcomrotHast, % Ky<1,0
+0,05
OTHOCUTEIbHAS, %0 Ky>1,0

5,0




HANA30HbI IIpenesnsl u BUA A0MyCKaeMOi
HN3mepsiemble BeJUIHHBI §3Mepem/lﬁ ocnogﬂgﬁ norpemﬂﬂgcn}; u3MepeHuii IIpumevanne
12 KoappunmeHT rapMOHUIECKOH COCTaBIISIONICH ot 0 0,1Ua<U<1,5Uy
HanpspkeHus nopsiaka h [Ky(h)]**, % 1o 50 Unmax < 2,8Uy;
h ot 2 mo 50
Knace A mo I'OCT 30804.4.30
(TOCT P 51317.4.30)
abcomoTHas, % Ky(h)<1,0
+0,05
OTHOCHUTebHas, % Ky(h)>1,0
+5,0
13 CpemnexBaapaTHIECKOE 3HAUCHHUE HATIPSKCHUS or0 0,1Uy<U<1,5Uy
rapMoHHYecKoi noarpynnsl nopsaka h [Us,,], B 1o 0,5Uy Upmax < 2,8Ugy
hor2 g0 50
Kiacc A mo I'OCT 30804.4.30
(TOCT P 51317.4.30)
abcoirotHast, B Usen <0,01Uy
+0,0005U,
OTHOCHUTEJIbHAsA, % Usgn > 0,01Uy
+5,0
14 CpennexkBaapaTHUECKOE 3HAUCHHUE HAMIPSKEHUS Ot 0 1o 0,15Uy 0,1Uy<U=<1,5U4
MHTEPrapMOHUUYECKON LEHTPUPOBAHHOW MOTPYTIIIBI Urnax < 2,8Up;
nopsanka i [Uig,), B h ot 0 1o 50;
Knacc A mo I'OCT 30804.4.30
('OCT P 51317.4.30
abcomrorHas, B Uisg s < 0,01 Uy
+0,0005U,
OTHOCHUTeIbHasA, % Uisgrn > 0,01Uy
+5
15 CpemnexkBaapaTHIeCKOE 3HAUCHHUE HATIPSKEHUS ot 0 0,1Uy<U<1,5Uy
HH(OPMAIIMOHHBIX CUTHAJIOB B 9JICKTPHUYCCKUX CETIX 10 0,3Uy Upmax < 2,8Uy
(HampspKeHHE CUTHAJIOB IEpPeJaBaeMbIX 10 SIEKTPHUYECKUM Krnacc A mo I'OCT 30804.4.30
ceTsIM) TpH 3aaHHol Hecyinel yactore ot 0,1 mo 3 k['m, [Us], ('OCT P 51317.4.30)
B abcoJsrotHas, B Us<0,03Uy
+0,0015U,
OTHOCHTEIbHAad, %o Us>0,03Uy

5,0




HANA30HbI IIpenesnsl u BUA A0MyCKaeMOi
HN3mepsiemble BeJUIHHBI §3Mepem/lﬁ ocnogﬂgﬁ norpemﬂﬂgcn}; u3MepeHuii IIpumevanne
16 Hanpshxenue npsiMOi MOCJIEN0BATEIbHOCTH, HYJIEBOU ot 0 abcomoTHas, B
TIOCJIETOBATEIHFHOCTH U 00paTHOM MOCIIeIOBATEIHHOCTH, B 1o 2Uy +0,0015U,
17 Octarounoe HanpspkeHue (Mpu mposaie), B ot 0,01 Uy OTHOCHUTENbHas, % Kinacc A mo I'OCT 30804.4.30
1o 1,10y +[0,1+0,01(Uy U-1)] (I'OCT P 51317.4.30)
18 OcraTouHoe HampspKeHHE (MIpH IpepbiBaHuu), B o1 0,01 Uy OTHOCHUTENbHA, %
1o 0,2Uy +[0,1+0,01(Uy/ U-1)]
19 I'my6una npoBasa HampsokeHus, % ot 10 abcomoTHas, %
1o 100 +0,2
20 InuTensHOCTh PEPBIBaHUS HANIPSHKEHHUS, C 010,01 ¢ abCcooTHAS, C
110 60 MuH +0,2
21 JmuTensHOCTh IpoBajia HapPsHKEHUS, C ot 0,02 ¢ abcouroTHas, ¢
10 600 ¢ 10,02
22 MakcuMabHOE 3HaUYCHUE HANIPSDKCHIS TTPH or 1,1Uy npuseneHHasdt, % ot U
nepeHanpsbkenuu, B 1o 2Uy +0,2
23 JImuTensHOCTh BPEMEHHOTO NTEPEHAIPSKEHUS, C ot 0,02 ¢ abCcooTHAs, C
1o 600 c +0,02
24 KpaTtkoBpeMeHHas 103a (iaukepa, OTH. elI. ot 0,2 OTHOCHUTENBbHas, %
mo 10 +5,0
25 JlnmutensHas 103a GuiMkepa, OTH. €. ot 0,2 OTHOCHUTEIbHAad, %
o 10 +5,0
26 Tekyrmee BpeMst — a0COJIIOTHAS, C IIpu cuaxpoHu3anuu ¢ MexIyHapOIHOM
+0,005 HIKAJIOW KOOPAUHUPOBAHHOTO BPEMEHU
(UTC)
abcomoTHas, C/CyTKH [Ipu otcyrcTBuM cuaxponuzanuu ¢ UTC.
+0,5 [Ipu Temneparype ot —20 mo 55 °C

[Ipumeuanus:

1. Uy — HOMUHaNbHOE HamnpshkeHue [Ipubopa, onpenensemMoe BEIOpaHHBEIM THATa30HOM u3Mepenus us3 psga 240 B, 60 B, 10 B mns da3asix u u3 psna 415 B, 104 B, 17,3
B nms MexdasHBIX HAPsHKEHUH.

Uo — onopnoe Hanpspkenue o [OCT P 54149—2010 3amaetcst onepatopoM B BuAE KO PHUIKEHTA TPeoOdpa3oBaHusl BHEIIHETO H3MEPHUTEILHOTO TpaHchopmaropa
HaNpsHKEHUS] 1 HOMUHAIBHOTO BXOAHOT0 HanpspkeHus [Ipubopa B iuanazone ot 40 mo 120 % ot Uy.

2. * Upax — MaKCUMaJIbLHOE MTHOBEHHOE 3HAUCHHE HAIPSHKEHUS, pH KoTopoM DHeproTectep [IKD-A-X HHIUTIMPYET U PETUCTPUPYET IMEPETPY3KY;

** MsmepeHue cyMMapHOTro K03(h(uIHeHTa rapMOHNYECKIX COCTABIISIOMINX M HHANBUAYATbHBIX TAPMOHIMYECKUX COCTABIISIONINX CUTHAIOB IIPOBOJUTCS B COOTBETCTBUU
c I'OCT 30804.4.30 ('OCT P 51317.4.30), 'OCT 30804.4.7 (I'OCT P 51317.4.7) Ha ocHOBE cpeHEKBaAPATHUCCKUX 3HAUCHUH TapPMOHUYECKUX MOATPYI HAPSHKEHUSL.




Tabauya 2.5

JomosHuTe/IbHBbIE MeTpoJiornueckne xapakrepuctuku [Ipudopos moanduranuii «Iueprorecrep INKI-A-AX-XKX»

Jnana3zoHbl

IIpenennsl u Bujg qomycKkaeMoil 0CHOBHOM

HN3mepsiemble BeJMIHHBI N N Ipumevanne
W3MepeHni MOTPEeNIHOCTH N3MePEeHHid
1 CpenHekBagpaTHIECKOE 3HAUCHUE CHIIBI TIEPEMEHHOTO OTHOCHUTEIbHAs, %0
toka (/), A ot 0,017y +[0,140,01(Z/I-1)]"
10 21y +[0,2+0,02(I/I-1)] "
+[0,5+0,05(I/I-1)] ™"
ot 0,051y +[1,0+0,05(I/I-1)] "
10 21y +[2,0+0,1(Ly/I-1)] Y
2 CpenHEeKBagpaTHIECKOE 3HAUYCHNUE OCHOBHOM (ITepBOii) OTHOCHTEIbHAS, %
TapMOHHKH TOKa (1), A ot 0,017y +[0,14+0,01(Iy/I-1)]"
710 21y +[0,2+0,02(1/I,-1)]"
+[0,54+0,05(Iy/I,—1)] ™
ot 0,057y +[1,0+0,05(Iw/1,—1)]"
10 21y +[2,0+0,1(Iy/I,-1)] ¥
3 Yrona a3oBoro ciBura Mexay OCHOBHBIMU ot 0 a0COJIFOTHAS, TPATYC 0,2l <I1<2ly
TaPMOHHYECKUMH COCTABJISIONTIMH HANPSDKCHUS U TOKa 1o 360 +0,2 MM 40,5 T IV-Y 0,2U4<U<L2Uy
oZIHOM (a3bl, rpaayc
4 AxTuBHas >IEKTpUYeCcKas MOIIHOCTG [P], BT ot 0,01 Py OTHOCUTEIbHAs, % Py=0u=84= Uy Iy;
10 2,25Py 0,1Us<U<1,5Uy
KP =1
+0,1"; +0,2" 0,050y <1<1,54
+0.5 111; +1,0 IV; +2.0 \Y%
+0,2" £0,4"; £1,0™ 0,017; <1<0,05Iy
Kp0,5L...1...0,5C
+0,15"% +0,3"; 0,175 <I<1,5I4
il,OIH; 42,0 IV; :l:4’0V
£0,25 %" 0,5 %" 0,020, <1<0,1ly
5 PeakTuBHas 3JIEKTpUYECKas MOIIHOCTb, paCCUUThIBaeMast ot 0,010y OTHOCHUTEIbHAS, %o 0,1U4<U<1,5Uy
reoMeTpuuecKuM MetoaoM [(O], Bap 10 2,250y Krp=1

+0,2"; +0,5"
+1 0111, ) OIV,V

+0,3% +0,75"; £1,5™

0,05Iy<I1<1,5Iy

0,021y <1<0,051y




isMepsieMbie BeTHIHHbI I[narla:;om:I IIpenesibl ¥ BHA J0NyCKAaEMOW 021{013“014 Ipumeuanue
W3MepeHni MOTPENIHOCTH N3MePeHHid
Krp0.5L...1...0.5C
+0,2" +0,5" 0,115 <I1<1,5Iy
il,OIH; +2.0 IV; :l:4’OV
+0,3% +0,75"; +1,5™ 0,051, <1<0,11y
Kzp0.25L...1...0.25C
+0,3" +0,75" 0,17, <1<1,54
j:1’5111; j:2’51v; :l:4’0V
6 PeakTrBHAS 3JIEKTPUIECKast MOIITHOCTH OCHOBHOM ot 0,010y OTHOCHUTEIbHAS, Yo 0,1U4<U<1,5Uy
TapMOHHMYECKOH cocTaBirstomei [Q], Bap 10 2,250y Krp=1
+0,1% +0,2"; 0,050, <I1<1,5Iy
+0,5 111; +1,0 IV; +2.0 v
+0,2" +0,4" £1,0" 0,017, <1<0,051y
Krp0.5L...1...0.5C
+0,15%+0,30"; 0,11, <1<1,54
il,OIH; +2.0 IV; :l:4’0V
+0,25"; £0,50" 0,02, <1<0,11
Kzp0.2L...1...0.2C
+[0,25+0,02(Q./0 - )]’ 0,15y <1< 1,51
+[0,5+0,05(0/0 - D]"
+[1,0+0,1(Q,/Q — D] ™
+[2,0+0,1(0/0 - D]V
7 IlonHas aneKkTpuyeckas MOIHOCTS [S], B-A ot 0,015y OTHOCHTEIbHAS. % 0,01l <I<1,5I
10 2,258 » 70 0,1Uy< U< 1,5Uy
£02" " +1,0™ 2,0 ot 0,15y 10 2,258y
20" £20M £40" ot 0,015y 10 0,15y
8 Koadpunment mourHocTH [Kp] or—1,0 abcoJrroTHast ot 0,05Py mo 2,25Py
1o +1,0 0,01/ <I<1,5Iy
+0.01 """ +0.04 "™ 0,1Uy<U<1,5Uy

9 AKTHBHAS AIIEKTPUYECKAst YHEPTHA, IPIMOTO H
o0OpaTHOTO HarpaBieHus, KBT 1

IIpenens gfomyckaeMoi OTHOCUTEIBHON MOTPENTHOCTH U3MEPEHUSI aKTUBHOU
3JICKTPUYECKOM SHEPTrUU PaBHBI MpeAesiaM JOMyCKaeMO OTHOCUTEIBHOM
MOTPEITHOCTH U3MEPEHUS aKTUBHOM AIEKTPUUECKOU MOIIIHOCTH JJIs1 STOU
moaudukanuu [Ipubopa




JAunanazoHbl IIpenennst u Bujg xonmycKkaeMoil 0CHOBHOM
HN3mepsiemble BeJMIHHBI . N IIpumevanne
W3MepeHni MOTPENIHOCTH N3MePeHHid
10 PeakTuBHAs 37CKTpUUYECKas FJHSPTHUS, TIPSIMOTO U [Ipenenst gomyckaeMoi OTHOCUTEIIEHOU MOTPEITHOCTH H3MEPEHUS PEaKTUBHOM
pOpaTHOTO HaNpaBJICHUA, KBap 4 3JIEKTPUIECKON IHEPTUN PAaBHBI MPeieiaM JOIMyCKaeMOH OTHOCHTEIHHON
MOTPEIIHOCTH U3MEPEHUS PEAKTUBHOM 3JIEKTPUUECKON MOIITHOCTH JIJ1 STOM
monduxanuu [Ipudopa
11 CymmapHbIi KO3(QPUIMESHT TAPMOHUIECKIX ot 0 npu ucnoss3oBanuu bTT
COCTABIISIFOLINX TOKA" [K1], % 1o 200 0,011 <I<2ly;
MIPH UCTIOJTb30BaHUH
TOKOM3MEPUTEIBHBIX KJICIei
0,1Iy<1<2ly
abcomotHas, % K;<1,0
+0,05
OTHOCHUTEIbHAs, % K;>1,0
+5,0
12 KoadurmeHT rapMOHHIECKOH COCTABIISIONICH TOKa ot 0 h ot 2 1o 50;
nopsinka h'' (Ki(h)), % 1o 100 mpu ucnons3oBanuu bTT
0,011y <1< 2ly;
MIPH UCTIOTTb30BaHHUH
TOKOM3MEPUTENBHBIX KIIeIei
0,1l <1< 21y
abcomoTHas, % Ki(h)<1,0
+0,05
OTHOCUTEIbHAs, % K(h)>1,0
+5,0
13 Tox mpsIMO# TTOCIIEIOBATEIBHOCTH, HYJIEBOM ot 0 mo 21y abcoJroTHas, A
MTOCIIETOBATEIHFHOCTH U OOPaTHOH IMTOCIICIOBATEIIBHOCTH TI0 +0,01/y L 0,011 <I<2ly
MepBOM TapMOHUKE, A +0,02L; V-V 0,055 <I1<2Iy
14 CpennexBaapaTHUECKOE 3HAUCHUE CUJIBI TOKA ot 0 no 21y abconroTHast, A
HEHWTpPaIbHOrO MPOBOA, A +0,017;"" 0,017; <1<2Iy
+0,027; -7 0,05 <1< 2y
15 AKTHBHAs MOIITHOCTH MPSMOM TTOCIICIOBATEIHFHOCTH, ot 0,01/4Uy a0comroTHas, Bt 0,1 <I<2Ily
HYJICBOU ITOCIIEA0BATEIIBEHOCTA U 00paTHOM 1o 1,5IxUy +0,01Py L
IOCJIeJOBATEILHOCTH, BT +0,02Py LIV v




JAunanazoHbl IIpenennst u Bujg xonmycKkaeMoil 0CHOBHOM

. N IIpumevanne
H3MepeHu i MOrPeIHOCTH M3MepPeHHUi

I/I3MepHeMble BCJIMYNHBI

[Ipumeuanmus:
1 Iy — somuHANBHEIH TOK [Ipubopa onpenenseTcss HOMHHATLHBIM 3HaY€HHEM TOKa ITePBUIHOTO IIpeoOpa3oBarTelis Toka 3 KOMIUIEKTa mocTaBku u3 psaa: 0,1 A, 0,5 A, 1
A,5A,10A,30 A, 50 A, 100 A, 300 A, 500 A, 1000 A, 3000 A, 5000 A.
2 Krp= Q/S — k03¢ $pUIHMEHT peakKTUBHON MOIIHOCTH.
3 'Tpu ucnonssosanuu [pudopa ¢ BTT;
" Ipu ncnons3osanmu [Ipr6opa ¢ TOKOM3MEPHUTEILHBIMA KICIIAMH KIacca TOYHOCTH 0,2;
" Ipu ucnons3osanuu IpuGopa ¢ TOKOM3MEPHUTENEHBIME KIEIaMH KIacca TouHocTH 0,5;
"V ITpu ucnonssosanuu [Ipu6opa ¢ TOKOU3MEPHTENFHBIME KIEIaMH KIacca TouHocTH 1,0;
V Tpu ucnonw3oBanuu [pubopa ¢ rHOKMMK TOKOM3MEPUTEIBHBIMY KJISIaMH K1acca TouHocTH 2,0.
4 V' Mzmepenme cymMMapHOro Kod>((UIHEHTa TapMOHMYECKHX COCTABIAIOIMX M MHIMBHAYaIbHBIX TIAPMOHMYECKHX COCTAaBISIONMX CHMTHAJIOB MPOBOAATCS B
cootBerctBuu ['OCT 30804.4.30 (TOCT P 51317.4.30), TOCT 30804.4.7 ('OCT P 51317.4.7) Ha oCHOBE CpeIHEKBaAPATUICCKUX 3HAUCHUI TapMOHUYECKUX MOATPYIIIT
TOKa.
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2.4.5 Tlpu6opsr momudukanmii «Iueprorecrep [1IKD-A-AX» u «Oueprorecrep [TKD-A-SX»
JOJDKHBI 00ECTIeYrBaTh PETHCTPALMIO C TOCIEAyIolel mnepenayeid Ha MEPCOHATIBHBIA KOMIBIOTEP
(TTK):

= cratuctudyeckux naHHbix 1o [1KD [kommuectBo u3mepenuit 11KD, monaBmmx B HOpMaabHO
nomyckaembie nipeaensl (H/IT), npenensro gomyckaemsie npenenst (ITJII1) n konumdecTBO n3MepeHuit
[IKD, He momaBmIMX B A3TH MNpEAeibl B TEUEHUE CYTOK, NPU ATOM HHTEPBAJ YCPEIHEHUs I
OTKJIOHEHHS 4acCTOTHI JOJDKEH ObITh paBeH 10 ¢, a mis octansHbIX [IKD — 3 ¢, 10 Mun u 2 9 nipu
riyouHe peructpanuu 512 cyr];

" OCTaTOYHOTO HAIPSHKEHUS U JJIMTEIBHOCTH MPOBAJIOB U MPEPHIBAHUN HAPSIKEHUS;

" MaKCHUMAJIbHOTO HaNpsHKEHUS MpU NMEPEeHAINPSHKEHUN U ATTUTENbHOCTH MepeHanpsKeHUS;

" 3HauCHHWH KPaTKOBPEMEHHOM J103bI (pIIMKEpa MpU MHTEpBaJie BpeMeHH u3Mepenus 10 MuH.;

= 3gaveHui [1KD mo 'OCT 30804.4.30 ('OCT P 51317.4.30) u mapaMeTpoOB AJIEKTPUICCKOI
CeTH cOo BpeMeHeM ycpeaHeHus 3 ¢, 10 MuH u 2 4, npu TIyOHHE perucTpannu, He MeHee:

= 36 4 711 BpeMEHU yCpeaHEeHus 3 ¢,
= ]2 mecaues npu BpeMeHu ycpeanenus 10 mMuH,
= 24 mecsia npu BPEMEHH YCPEIHEHUS 2 U,

2.4.6 llpenenbl HNONMOJHUTENBHOM TOTPEIIHOCTH, BBI3BIBAEMOM HM3MEHEHHUEM TEMIIEPATYPHI
OKpy>Kaloliel cpeasl B Jauama3oHe pabouux Ttemmeparyp, He mpeBblmaioT 20 % 0T OCHOBHOM
MorpemHocTy Ha Kaxable 10 °C OTKIIOHEHUSI OT HOPMaJIbHOM TeMIIEpaTyphl.

2.4.7 Tlpu HecunycouaanbHOM dhopme curnana [Ipubopsr oOecrneuynBaOT U3MEPEHUS MapaMeTPOB
anekTpuyeckoit cetu u [IKD, ecnu ammunTynHble 3Ha4eHNsI TOKA U HaIlpsDKEHUA He npeBblmatoT 150%
oT HoMUHaNBbHBIX 3HaYeHU# (Uy u Iy).

2.4.8 Tlpubopsr momudpukanuii «ueprorecrep [IKD-A-AX» u «3ueprorecrep I[TKI-A-SX»
o0ecreynBaeT pacueT U PErucTPaIfIo CIEAYIONINX CTaTUCTUYECKUX AaHHBIX 1o ITKD: Hanbonpmmx u
HAMMEHBIIINX, BEPXHUX U HWKHUX 3HaueHui [IKD u konndecTBa n3amMepeHui, momaBumx B HOPMaabHO
nonyckaembie npenensl (HAID), npenensHo nomyckaemble mnipeaensl (III1) u He momaBmux B 3TH
MpeeITbl 3a KK ble CyTKHU. [ myOuHa peructpanuu — 512 cyTok.

[TpuGopsl oOecreynBaOT OJHOBPEMEHHBIN pacueT M PETUCTPALMIO MTapaMeTPOB IEKTPUIECKON
cetH (cm. 1. 4.3.3) c BpeMeHamu ycpennenus 3 ¢, 10 MmuH. u 24. ['myOnHa perucTpaiu coCTaBiseT He
Oouee:

= ycpenHenue 3 ¢ — rayOuna 24 daca

= ycpennenue 10 mua — 200 cyTok

= ycpeaHeHue 2 4 — 6 JerT.

[Tpubopsr momudukanuit  «ueprorecrep IIKI-A-AX» u  «Oueprorecrep IIKD-A-SX»
o0ecnevnBaroT:

" pacdeT W PETUCTPALMIO 3HAYEHUH U JUINTENbHOCTH TPOBAJIOB  HANpPSDKEHUA U
nepeHanpsHKeHui ¢ TiryonHon xpanenus 10 16000 coObITHi;

" 3HAuCHHWH KPAaTKOBPEMEHHOH /03Bl (pruKepa mpHu WHTEpBajie BpeMeHU n3MepeHus 10 MuH. ¢
IYOMHOM peructparuu 512 cyTok.

ApXMBUpPOBAaHUE PE3YJIbTATOB M3MEPEHUM NPOU3BOAUTCS BO BHYTPEHHEH SHEProHE3aBUCUMON
namsitu [lpuGopa. Bpemsi xpaHeHHs HaKOIUIGHHONM HH(QOpPMAIMHM TPH BBIKIIOUYEHUU NHUTAaHUS HE
orpanuueHo. 3anuck apxuBoB IIKD n ycpenHEHHBIX 3HaueHUN BeNETCSA LUKINYECKU. [IUTENBHOCTH
HEMpPEepPHIBHON pErucTpaliy B PyYHOM pPEXUME COCTaBlisgeT Mecdall. Eciam peructpauus Bea€rcs 1o
BPEMEHH, TO UIUTEIBHOCTh MOXET OBITh JIF00as!.

[Tpubop obecneunBaeT o6MeH ganHbIME ¢ [IK 110 mocnegoBaTenbHBIM HHTEPhEHCAM.

[TpuGopsl 0OecreunBaOT HHANKALKIO Ha TPauIecKOM JTUCIIIEe Pe3yIbTaTOB U3MEPEHHUS:

® TEKYyIIMX 3HauYeHHi oCHOBHBIX [TIKD;

" [apaMeTpOB DJIEKTPUUECKOI CeTH CO BpeMeHeM ux ycpenHeHus 1/3 ¢ u nepuogom 3 c.

O0beM HMHAMKAIMM W3MEPEHHBIX 3HAUEHUN HaIlpsDKeHUs — TM8ITh 3HAYalllux HU(p U 3HaK
MOJISIPHOCTU (BapUaHThl OTOOpPAKEHUsSI 3HAUEHUH HAIMPSDKEHHS: +X.XXXX, £XX.XXX, £XXX.XX). O0bem
WHIVKAIUd U3MEPEHHbIX 3HAYEHUH TOKa — IMATh 3HAYaluX UUdp U 3HAK MOJISPHOCTH (BapUAHTHI
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OTOOpaKEHMS 3HAYCHUH TOKA: £X.XXXX, £XX.XXX, £XXX.XX, £XXXX.X, £X.XXXX kA). O0beM WHIUKAIHI
U3MEPEHHBIX 3HAYECHUH MOIIMHOCTH — MHHHMYM 4YeThIpe 3Hauamme MUGpbl W 3HAK MOJSIPHOCTH
(BapraHTBI OTOOpaKEHUS 3HAUEHUM MOITHOCTH: +£X.XXXX, £XX.XXX, £XXX.XX, EXXXX.X, £X.XXXX k).

2.4.9 BcTpoeHHBIE Yachl peabHOTO BpeMEHU (UKCHPYIOT BPEMsI PETHCTPAllUHM PEe3yIbTaTOB
U3MCPCHUA TI0 BCCM MU3MCPACMBIM W COXPAHACMBIM XapaKTCpUCTUKAM, BHOCHMLBIM B MaMATH
Dueprorecrepa (ero apxus). B [Ipubope nmeercss BO3MOKHOCTh YCTAHOBKHM BpeMeHH U naThl. [Iutanue
4acoB OCYIIECTBIISICTCS OT BCTPOSHHOW OaTapen (aKKyMyisiTOpa) CO BpEMEHEM HETPEPHIBHOW paboThI
HE MEHee 2-X JIeT.

2.4.10 B IIpubope mpemycMOTpeHa IBYXYypOBHEBas cuctema mapoisieil (mapomu u3z 10 uudp
NIEPBOTO W BTOPOT'O YPOBHEH ), OTIPEAEIISFOIIAS IOCTYIT K COOTBETCTBYIOIIUM PEXHMaM paOOTHI.

2.4.11 IIpubop BBIAEPKUBACT Meperpy3Ky B Teuenue 0,5 c:

* 110 600 B mo xaHanam uzMepeHus pazHOro HAMPsHKEHHs! (CpeIHEKBaIpaTHUHbIC 3HAUCHUS );

» 510 2I; A 1o KaHamaM U3MEPEHHS TOKa (CpeHEKBAAPATUYHBIC 3HAUCHUS ).

[Tpubop BoccTaHABIMBAET CBOM METPOJIOTMUECKHUE XaPAKTEPUCTUKH depe3 15 MUH mocie CHATHUS
neperpy3Ku.

2.4.12 Tlomunas moTpeOisieMass MOIIHOCTh MO KaXXJIOMY KaHaly HW3MEPEHHs HaNpsDKeHUS He
npesbiiaer 1,0 BA. BxogHoe compoTHBIEHHE KaXKIOrO KaHajlla W3MEPEHUs HalpsUKEeHUs
Dueprorecrepa He MeHee 0,4 MOwm, BxogHast emkocTh He Ooiee 30 nd.

[TonHas moTpebiisieMas MOIIHOCTb 10 Ka)XJI0My KaHAITy U3MEPEHUsT HANPSDKEHUSI TP MUTAaHUU OT
Osioka nmutanus yHuBepcanbHoro (BITY) He mpesbimaet 40 BA.

2.4.13 Dmueprotectep o00OeclneunBaeT TEXHUYECKHE XapPaKTEPUCTHKHU B COOTBETCTBHUU C
Tabmumamu 2.2 u 2.3 ¢ MOMEHTa HCTCYCHHH BPEMEHH YCTAHOBJICHUS pPa0OyYero pekuma, KOTOpoe
cocrasysieT He 6omnee 30 MUH.

2.4.14 Tlpu OTKIIOYEHUU BCIEACTBUE MpOMaJaHWs HANPSKEHUS MUTAHUS W MOJHOTO paspsaa
akkymynsaTopoB [Ipubop Oymer HaXOIUTHCA B OTKIIOYCHHOM COCTOSHUU JIO MOMEHTA TOSBIICHUS
HANpPsDKEHUs MHUTaHUA, TP 3TOM TEKYIlas apXUBHas 3amuch OYyAeT 3aKpbITa aHAJIOTUYHO IITaTHOMY
3aBEpIICHUIO pekuMa peructpanuu. [Ipu BoccTaHoBneHUM muTaHus, ecnu [Ipubop obecrouwmiics u
OTKJIIOUMJICS. BO BpeMs pEeXKHUMa pPETrUCTpallMM, MPOU30HIET BKIIOUYEHHE OHeprorecrepa u
ABTOMAaTUYECKUN IIEPEXO0JI B PEXKUM PETUCTPALUU C paHEE YCTAaHOBJICHHBIMU I1ApaMETPaMU.

2.4.15 Bpems wHenpepbiBHOH paboTel Ilpubopa mnpu NUTaHUM OT aKKyMYJISTOPOB (TIpU
OTCYTCTBUM HANPSKEHHs NMUTAIOLIEH ceTH) — He MeHee 2 4acoB (Mociieé OAHOTO LHUKIA 3apsakKd
AKKyMYJIITOPOB).

2.4.16 Ilonnas nmotpebiasiemMass MOLUTHOCTD 110 LIEMH MMUTAHUS IEPEMEHHOT0 TOKa He npeBsimaeT 10
B-A npu ucnons3oBanun bioka nutanusa MC2.087.030.

2.4.17 TI'abaputnsie pazmepsl [IpubopoB (mymmHa, myUpuHa, BhICOTa) HE Ooyee, MM: 235 X 110 X
60. I'abaputHbie pazmepsl BITY (ymHa, mupuHa, BeicoTa) He 6osee, Mm: 175 x 84 x 57,

Macca IIpubopa (6e3 akceccyapoB) He mipeBbImaet 1.0 kr.

Macca BITY (6e3 akceccyapoB) He npeBbimaeT 0,2 Kr.

2.4.18 Cpennee Bpemst HapaOOTKH Ha OTKa3 cocTtasiisieT He MeHee 44000 .
Cpennuii cpok ciryx0b1 DHEeproTecrepa — He MeHee 10 Jer.
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2.5 YcTponucTBo U paboTta

2.5.1 CtpykTypHas cxeMa DHeprorecTepa npeacraBieHa Ha pucyHke 2.1.

EMN BALIN PO | vl : a
Ua e N —4 MuUg PS5
Ub ’ “’Mﬁm al.0z2.
U Mnu ALIMu > ——> MBMN®u W
C I
™ Uuyj — 3y
Uo — lj,®j
M P.Q.S _Pi,Qi :
X N ) —
la YMOM
I 1 ]
Ib M ALIMi > MBN®i
o + Ui
] — 3 Mia —— 4 BC-3BM
GPS

Pucynok 2.1 CtpykrypHas cxema JHeprorecrepa:

BMII — 650k MacmtabHBIX TIpeoOpazoBareneit HanpsukeHus (MIIy) u Toka (MI1y); BALIT — 6ok ALIIT
Hanpsbxenus (AL y) u Toka (AL 1); I — 610k oToOpakenus: nHGpopMaluu (rpadpudeckuii TucIuieit u
KJaBuarypa); 3¥Y — 3anomuHaromee ycrpoiictBo; bC-OBM — 6ok cBsizu ¢ [1K; GPS — npuemnank
curnanoB cuctemsl GPS; BOM — 610k 06padotku nunpopmanun; MOMy, MOM; — Monynu
dbopMHUpOBaHKs MAaCCUBOB MIHOBEHHBIX 3HaueHH; MU, MIg — Monynu BeIUMCIEHUS JEHCTBYIOMNUX
3HaueHuit; M P,Q,S — Moaysb BbIUMCIIEHUS] aKTUBHOM, PEAKTUBHOU U MOJIHOM MotHocTel; MBII®y,
MBII®; — moaynu 6sicTporo npeodpa3zoBanus Dypre

2.5.2 Pabora IlpubopoB oOCHOBaHa Ha KCIOJB30BAaHUM MPUHIUIA aAHAJIOTO-IIU(PPOBOTO
npeobpazoBanus (ALIT) ¢ ucronp3zoBanuem «Metoja BeiOOpok». B BMII tpexdaszasie HanpspkeHUs U
TOKHM TOJBEPraroTCs MACIITAOHOMY NPeoOpa3oBaHMIO J0 YPOBHA 5B, COOTBETCTBYIOIIETO 3HAYCHHIO
muanazoHa wi3Mmepenns U um [. MrHoOBeHHbIE 3HAuU€HHsI CUTHAJIOB CHIJIBI TOKAa W HANpsHKCHUS
npeobpasyrorcs B uppossie kozsl mectbio AL u nepenatorcss B BOU, rie dopmMupyroTcs MacCUBBI
MTHOBEHHBIX 3HaueHWU curHasioB HanpspkeHus Uuj u Toxka Uij (j — HoMep BbIOOpKHU). Pe3ynbrarsl
BBIUMCIICHHBIX 3HAYEHUI M3MEPSEMBIX BEIMYHUH, IOJYYEHHBIE C MOMOIIBIO MPOTPAMMHBIX MOJYJEH,
oroOpakaroTcst Ha auctuiee /|, COXpaHsIOTCs B TAMSATH M BBIBOJSITCS TPH HEOOXOAMMOCTH HA BHEITHUH
K.

[TpuGopsl OAHOBPEMEHHO MOTYT HW3MEpATh BCE MapaMmeTphl LEMd MEPEeMEHHOTO TOKa: TOK,
HaNpsDKeHUE, 4acToTa, yIIibl, K03()(PUIMEHTH TapMOHUYECKUX COCTABIISIONINX TOKA U HANPSHKEHHS (C
1-i1 mo 50-10), aKTUBHYIO, PEAKTHUBHYIO U TIOJIHYIO MOIITHOCTD.

2.5.3. BMII Bkitouaer B ceOs TOKOM3MEpPUTEIbHBIE KJIeHm (WM HW3MEPUTEIbHBIC
TpancpopMaTopel TOKa — 3 1INT.) KaIMOPOBAaHHBIE WHIUBUAYAThbHO C COOTBETCTBYIOIIUM
W3MEpPUTENIbHBIM KaHAJIOM, U TpH aenutens Hamnpsbkenus. Peme BMII ynpasnsitorcss komangaMu OT
mIaTel npoueccopa. Ilpomeccop BblIaeT KOMaHIbl MOTCHUMAIAMH I IEPEKIIOYEHHs] BXOJOB
HanpsokeHusa. KoHTpouiep BBIBOIUT TeKylllee 3HAYCHHE IMpeneia H3MepeHuss Ha rpapuuecKkuii
HHCHHGP'I. Pene CIIy’KaT nIJjid HCPCKIIOYCHUA MTPCACIOB BXOJHBIX HaHpH)KGHI/Iﬁ JJIs1  BXOJHBIX
npeoOpazoBaresnei.
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2.5.4 TIlmara AIIIl mpexacraBmsier coOol 6 WACHTUYHBIX HE3aBUCUMBIX KaHAJOB IS
npeoOpa3oBaHUs MTHOBEHHOTO 3HAYEHHUS BXOJHOTO aHAJIOroBoro curHaiga + 5B B 24-paspsaHoe
npezncrapieHne. KaHan copepXuT JBe MHKPOCXEMBbI: BXOIHOW ycunutenb W cobctBeHHo ALIIL. B
Ka4yeCTBE BXOJIHOIO YCHJIMTENS HUCIHOJb3yeTcsi Mukpocxema AD8656, umeromas Manoe CMEIIeHUe
BBIXO/JIHOTO HAMPSOKCHHsSI, MaJlblii TeMIepaTypHbId Apeid u yabTpaManbie BXOAHBIE TOKH, YTO
HEOOXOIUMO JJIsi COTJIaCOBaHMSI C MAacIITaOHBIMHM TMpeoOpazoBaTessiMHU. BXogHOE CONMpOTUBIICHHE
kaHana Oomee 50 MOwm. CurHan ¢ BBIXOAA YCHJIMTENsI MOCTyMaeT Ha BXoxa cobctBenHo AL, B
KayecTBE KOTOPOrO HCIOJB3YeTCs MHKpocxema, oOecreduBaromias MojaHoe 24-pa3psaHoe
npeoOpa3oBanue «0e3 MOTeph KOJa» W BBIJAIOMIAass WHQPOPMAIMIO B IOCIEIOBATEIHHOM KOJIE
mpoIrieccopy 1o ero 3amnpocy. [Inara uamepurenbHas odecnednBaeT oG pPOBKY YPOBHEH HANIPSKEHUH,
MOJIaHHBIX Ha U3MEPUTEIIbHBIE BXO/IbI U BBIBOJI PE3Y/IHTATOB B IUIATY MPOLIECCOPOB.

2.5.5 Ilmara mporeccopa obOecreynBaeT ymIpaBlieHHE padoToil DHeprorecTepa, MPOBEACHUE
pacueToB 10 MacCHUBaM OLIM(PPOBAHHBIX BRIOOPOK OT U3MEPUTENBHON MIIaThl, COXPAHEHHUE PE3YJIbTAaTOB
B DHEPrOHE3aBUCHMON MaMSITH, CYeT BPEMEHH, OOMEH C BHEITHUMHU YCTPOHUCTBAMU (KOMITBIOTEpaMHU),
BBIBOJ| PE3YJIbTATOB HA MHIAMKATOP, IPUEM KOMaHJ W JAHHBIX OT KiaBuaTypsel. IlmaTa xoHTpomiepa
SIBJISIETCS. [IEHTPAJIbHOM TUTaTOM, OoTBeyaromie 3a paboTOCOCOOHOCTh DHEprorecTepa B IEJIOM.
OCHOBY KOHTpPOJIJIEpa COCTAaBISAIOT ABYSJEPHBIM CUTHAJBHBIA Ipoleccop mnpous3BojcTBa «Texas
Instruments». Takoe pelieHre MO3BOJSET THOKO U ONEPATUBHO MEHSATH NMPOrpaMMHOE oOecredeHue
DHeprorecTepa, He 3aTparuBas €ro anmnapaTHON 4acTH.

Pesynbratel nmomydenHsix oT AIIIl maHHBIX 00pabaThIBalOTCS B COOTBETCTBUH C 3aJI0KEHHOM
nporpaMMoil u oroOpakatoTcs Ha rpaduuyeckoMm aucruiee. PacueT mpou3BOOUTCS HAa OCHOBAHUU
u3mepennit ALIII 3a 0,2 ¢, mpu 3Tom Ha yactore 50 'l Ha onuH nepuoy npuxoautcs 800 n3MepeHui.
Tekymue 3nauenus BoiBoaTCS Ha KK kaxpie 3 c.

2.5.6 3anoMuHaNIee YCTPONUCTBO CIYKHUT JUIsl XPAHEHUS TAHHBIX, TTOJYYEHHBIX B PE3yJbTaTe
H3MEpEHUs.

2.5.7 brnox mnHTaHUS CIYXKHUT I BBIPAOOTKM HEOOXOAMMBIX HANpPSDKEHUH JUIS  TUIaTh
IIPOLECCOpa U U3MEPUTENBHOM TUIATHI.

2.5.8 Qucrneit rpaduaeckuit xuakokpuctaumueckuii (JKKHW) ycranaBnmuBaeTcst Ha TIEPEIHIO0
MaHeNb W COEAWHSIETCS C IUaTod mporeccopa. KnaBuatypa MeMmOpaHHas yCTaHABIMBaeTCS Ha
NIEPEHIOO MTAaHENb U COSIMHSETCS ¢ TIaTOl mporeccopa. C TOMOIIBIO KIIaBHATYPBI MOXKHO YITPABIISAThH
BUIOM OTO6pa)KaCMBIX JaHHBIX, BBOIAUTH TpeGyeMHe 3HAYCHHA W BBIIIOJIHATH APYTHUC CCPBUCHBIC U
TEXHOJIOTUIECKUE OTIEPAITIH.

2.5.9 IlpuemHuk curHaiioB cuctembl GPS ciayXuT s CHHXpOHM3AlUM BHYTPEHHHMX YacoOB

npubopa co mkanoit UTC, uto obecnieunBaeT peanusamnuo anroputMoB pacuéra [IKD B cooTBeTcTBUM
¢ 'OCT 30804.4.30 (TOCT P 51317.4.30) xitacc A ¥ MapKHUpOBaHUE JTAHHBIX.
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3 NMoaroTtoBka NMpubdopa k paboTe

3.1 9KkcnnyaTtauMoHHble OrpaHuYeHus

Ecnu [Ipubop BHeceH B MOMeIEeHHE MOociie MpeObIBaHMs MPU TEMIIEpaType OKPYKaIoLIe cpeibl
Hmwke MuHyc 5° C, OH J0/KeH ObITh BBIJIEp’KaH B HOpMabHBIX yciaoBusx (mo 'OCT 22261-94) B
BBIKJIIOYEHHOM COCTOSIHUM He MeHee 4 u. B ciydae pe3koro usmMeHeHMs (Iepenaza) TemIepaTypsl
OKpyKaromel cpeasl Ha BenuuuHy Oomnee 10° C HeoOxomumo BbiAepkath [Ipubop B paboumx
YCIJIOBUSIX 3KCIUTyaTalluy B BBIKIFOYEHHOM COCTOSIHMM He MeHee 30 MUH.

Buumanue! Ilpu momaganuu BOABI WJIM MHBIX XUAKOCTEH BHYTPh KOpIIyCa HCIOJIB30BaHUE
[Tpubopa He gomyckaercs.

[Tpu remnepatype Huxke —10 °C BO3MOKHO CHUKEHUE KOHTPACTHOCTH KUJKOKPUCTAIITUYECKOTO
JCTIIes, HE BIIMSIOIIEE HAa TEXHUYECKHE XapakTepucTuku [Ipubopa.

3.2 PacnakoBbiBaHue lNpunbopa

[Tocne wuzBneuenus I[IpuGopa W3 YHMaKOBKM MPOBOIAT HAPYXKHBIM OCMOTp, yOEKIaroTCs B
OTCYTCTBHHM MEXaHHYECKUX MOBPEXKJICHH, MPOBEPSIOT HAIWYHME TUIOMO MPeNnpUsTUS-U3TOTOBUTEIS
(pu HEOOXOIUMOCTH).

[TpoBepstor kommiekTHOCTH [Iprbopa B coorBeTcTBHHM ¢ Tabnuueit 2.1.

CHAB 3aJHIOI0 KpBIMIKY NpHOOpa, YCTAaHOBUTE AKKYyMYJSTOPHI (4IIT.) B COOTBETCTBUU C
0003HaYeHHEM TOJISIPHOCTH.

3.3 MoaroToBKa K paboTte

3.3.1 Ha3zHa4yeHue opz2aHoe yrnpaeJsieHuUsi U nNoOK/THOYeHUs

B Tab6nure 3.1 yka3zaHo Ha3HAYCHHE KJIABHII, PACTIONOKEHHBIX Ha JIUIIEBOW MMaHEH.

Tabauya 3.1

KaaBuma Beinonnsiemas pyHkuus
0...9 BBon udpoBbIx BeMMuuH.
U IlepenBuxenne Kypcopa BBEpX-BHU3 MO MyHKTAM MEHIO.

[TpuGasnenue u yoaBieHue eTUHUIIBI IPH BBOAE UGD PEKUME PETaKTUPOBAHMUS.

[lepensmxenue Kypcopa BI€BO M BIIPaBO MO MyHKTAaM MEHIO U TPU BBOJIE U pexuMe

== pEeAaKTUPOBAHUSI.
ENT Bxox B BEIOpaHHBIN MMYHKT MEHIO. BBOT JaHHBIX. 3aITyCK BEIOPAHHOTO PEXHUMA.
« ”  |Beraska cuMBona B pexUMe peTaKTUPOBAHUSI.
«ESC» «Bo3Bpary». Beixoa u3 pexxuma. Beixos u3 TeKymiero sKkpaHa B MeHIO 00j1ee BBICOKOTO

YPOBHHI.
«F» «["opstyast KnaBHIay ISl Iepexoja B MoAMEeHI0 «CxeMa MOIKITIOYCHHS | TTPEIeIbD»
Bxrouenue npubdopa (Tpu OBICTPBIX HAXKATHS TOAPSI).

OTtxiroueHue mpudopa (0JHO JOJTOE HAXKATHE).

«ON»
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Ha pucynke 3.1 npencraBieH BUI BEpXHEN aHEIM DHEProrecTepa.

Pucynok 3.1 Bepxusis nmanens Oueprorecrepa [IKD-A

«Ua», «Up», «Uc», «Un» — KIIeMMBI 1715 TOAKITIOYCHUS K (Da3HBIM HAMPSHKCHUSAM M HEHTpaIu;
«TOK» — COEIUHUTEINb IJI MOAKIIOUEHHUs] K MEePBUYHBIM MPeoOpa3oBaTesisiM TOKa (TOKOBBIM
KJICIIIaMm).

Ha pucynke 3.2 npejacrasieH Buj JULIEBOU U 3aHel nmanenu Jdueprorecrepa [IK3-A.

1 2 3 4 5 6 7

Puc. 3.2. JluneBas u 3aass1s1 nanenu JHeprorecrepa [IKD-A.
1 — kimaBuarypa; 2 — paszbem nuranust; 3 — USB pazbem nis nogkimrouenus k [1K; 4 —
rpadudecKkuil 1ucIuieit; 5 — pazbeM s nogkimoueHus anteHusl GPS; 6 — mecto miaomOupoBanust; 7
— OTCEK aKKyMYJISITOPOB
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3.3.2 BknroyeHue / ebiKnroYeHUe dHepaomecmepa lNK3-A

TlosacHenus cumBoa A

Buumanue! B 1memsx 0e30macHOCTH TOAKIIOUEHUE (OTKIIOUEHUE) K HM3MEPSIEMBIM IEMsM
PEKOMEHJTyeTCSl TIPOU3BOAUTH TPU TMOJTHOCTHIO CHSATOM HANpPSDKEHWH HA HUX. B MPOTHBHOM ciiydae
MOAKIIOUEHUE (OTKIIIOUEHHE) K H3MEPSIEMBIM LIEMSIM JIOKHO MPOU3BOJMUTHCS B COOTBETCTBHM C
JEHCTBYIONTMMH TTPAaBUIIAMH AJIEKTPOOE30IMaCHOCTH.

Buumanme! He pgomyckaercs NOAKIIOYEHUE TOKOW3MEPUTENBHBIX KIICIIEW K IEenaM
IIOCTOSHHOT'O TOKa.

N3meputenbHble 3aXUMBI KaOellel, a TakKe TOKOM3MEPHUTENIbHBIC KICIHU JOJDKHBI OBITh
MEePBOHAYAIIBHO TOJCOEUHEHbI K OJHEpProrecrepy, a 3aTeéM — K TOKOHECYIIMM MPOBOJHUKAM
U3MEpAEMOil CETH.

Buumanue! He pomyckaercss oOpa3oBaHME OKHCHBIX IUICHOK W TPs3HM B MeCTax pa3pbiBa
MarauTomnpoBoaa TOKOU3MCEPUTCIbHBIX KJICH.[Cfl. HOBerHOCTI/I paspbiBa MAarHuTONpPOBOJa JOJIKHBI
IUIOTHO Tpuieratb Apyr K Jpyry. HecobOmioneHue naHHBIX TpeOOBaHUM BeleT K YXYALIECHHUIO
METPOJIOTHYECKHUX XapaKTEPUCTUK MPUOOpA.

Buumanue! He nomyckaercss mojkitoueHue Ofoka MHUTaHUS K DHEProrecrepy, y KOTOPOTO
aKKyMYJISITOPbl 3aMEHEHbl Ha TaJbBAHWYECKHE HJIEMEHThl NMUTaHWs (QJIKAJMHOBBIE WM COJICBBIE
O0aTapeiiku).

Buumanue! KonnuecTBo HMKIOB 3apsia-paspsga Oarapeil KOHEUYHO M ONpeenseTcs HuX
Ka4yeCTBOM U YCJIOBUSMH HCIIOJIb30BaHMS

Bxurouenne DHeprorecrepa NpOU3BOAAT B CIENYIOIIEH TOCIIE0BATEIbHOCTH!

" MOAKIIOYUTH Kabenb Omoka nutanus 220 B (MC2.087.030) unu (pu HaTUYUH B KOMIUIEKTE)
Oomoka mwuranus yHuBepcanpHoro (BITY) (pucynok 3.2a) k coemuHUTENbHOMY THe3ny «12 By
DHeprorecrepa (pucyHok 3.2);

" [OJKIIOYNTH OJIOK MUTAaHUA K nuTaromel cetu 220 B ¢ moMomibpio cereBoro kabdens (pUCyHOK
b1) wnu (mpu nammunm B komiuiekte) BITY k uccnemyemoii cetn (M3MEpUTENBHON TIETN );

" BKJIOYHUTH NPpUOOP, HazkaB KHONKY ON Tpu pa3a noapsa.
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Puc. 3.2a. [logkmoyenne DHeprorecrepa K ajantepy yHUBEpCAIbHOMY.

Dueprorectep umeer Tpu coeaunutens Ua, Ub, Uc mist moakimrodeHus Gpa3HbIX HANPSHKCHUA U
onuH Uy A NOOKITIOYEHUS «HEUTpanu» B LEMSIX HANpPsIKEHUs, a TAaKKE OAUH COEIMHUTENb B LEMAX
toka la, Ib, Ic. Ilenm Toka TambBaHWMYECKH pa3Bs3aHbl C HM3MEPSEMBIMH IEISIMH C TTOMOIIBIO
TOKOM3MEPUTENbHBIX Kiemei. Llenn HanpspkeHUs BBIMOIHEHBI CHMMETPHYHO M UMEIOT OOIIYI0 TOUKY
(neiitpasip). ToxomoaBonse KaOeau MOJKHBI MCIOJNb30BATHCSI TOJBKO M3 KOMILUIEKTA MOCTaBKU.
HeoOGxomuMo cneiuTh Takke 3a TeM, YTOOBl CaMHM COEIMHEHHs] OBbLIM TMPABWIBHO M HAJEKHO
3aKperieHbl BO H30eKkaHue IeperpeBa MeCcT KOHTaKTa ¥ BO3pacTaHUs MePeX0JHOT0 CONPOTHRIeHUs. B
[Tpunoxennsx A u b Kk TaHHOMY PyKOBOJICTBY NPUBE/ICHBI pa3IMYHbIE CIIOCOOBI MOIKIIOYECHHUS LIeneH
DOHeprorecrepa.

[Ipu wucnonws3zoBanuu Onoka nurtaHus yHuBepcanbHoro (BIIY) anms monkirodeHus ¢a3HbIX
HampsDKeHuH u  «HedTpaym» k coemunmtensM Ua, Ub, Uc, Uy OHeprorecrepa HUCHONB3YHTE
BcTpoeHHble kabenu «OUTPUT» 6moka nutanus yausepcaiabHoro (BITY)

Ilpumeuanue. Bpems Henpepvignou pabomvi ODHepeomecmepa Npu  NUMAHUU — OM
AKKYMYAAMOpOo8 (npu omcymcmeuu HanpsiCeHus numarowel cemu), 3agucum om Koau4ecmsed YuKioe
3apsoa akkymyaamopos. Ilpu ucnonvsoeanuu Ni-Mh akkymynamopos emxocmoio 2700 mAxuac. epems
HenpepwvigHoll pabomul nepeomecmepa [IKO-A cocmaensem ne menee 2 uacos npu 0OHOM YUKIe
3apsoa onumenvHocmoio 4,5 uaca.

Buumanue! Ilocne mepBoro BKIIOYEHHS OHeprorecrepa pPEKOMEHIYETCS HE MOJKIYaTh
ajanTep MUTAHUS A0 TOJHOTO pa3psAaa aKKyMYJSATOPOB (10 BBIKIIOYEHHS DHeprotectepa). Ilocie
Yero cienyer MOJAKIIYUTh K DHEeprorecTepy ajanTep MUTaHWS, BKIIOYUTH NMPHOOpP M MPOU3BECTH
HOJHYIO 3apsiIKy aKKyMYJSITOPHBIX Oatapeid, KOHTPOJIMPYS 3apsAd IO HMHIAWKATOPY Ha JHCIUIee
npubopa (11.4.1.2).

Yepes HECKOJBKO CEKYHJI 3aBEPIIAIOTCA MPOLEAYPhl CaMOTECTHUPOBAHUS, WHULMAIU3ALUUU, U
DHeprorecrep MNEPEeXOAUT B PEKUM MEPBOHAYAIBHOM YCTAaHOBKM. BO BpeMs WHUIMATU3ALNU
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MIPOBEPSIETCS MPABUIBHOCTH PaObOTHI COCTABHBIX YacTei mpubopa, a Takke 3arpyKarTcs IPOrpaMMbl,
OTHOCSIIHECS K 00pad0TKe CUTHAIIOB M BRIYHCICHUIO UX MapaMeTpoB (PUCYHOK 3.3).

3arpy3Ka..

Pucynok 3.3 Dkpan 3arpy3ku

IIo oxoHYaHMIO 3arpy3KHM IIPOrpaMM Ha JKpaHe OJHEeprorecrepa IMOSBISETCS 3alpoc Mapoiisd
(Pucynok 4.1.1), mocie mpaBHJILHOTO BBOJA MapoJjs MOsBIsAeTcs [ TaBHOE MEHIO M pUOOp TOTOB K
pabote. Jlns oOecrneueHuss MeTposornyeckux xapakTepucTuk (Tabmumpsr 2.2 u 2.3) HeoOX0aumo
BBIIEPKAaTh DHEPrOTECTEP B TEUEHNUE HE MEHEE 5 MUH BO BKIIIOUYEHHOM COCTOSTHUU.

Ha skpane nucries MHIMIUPYIOTCS: B BEPXHEUW CTPOKE TOBAPHBIM 3HAK, TEKYILHE 1aTa, BpeMs, a
TaK)K€ pPa3JInYHbIE CHUMBOJIBI COCTOSIHUA. B HMKHEH CTpOKe yKas3aHbl IPEIENbl U3MEPEHUH U Pl
CHMBOJIOB. Y CJIOBHBIE 0003HAUEHHSI 3THX CTPOK onucanbl B Paznene 4.1 «MuTepdeiic onepatopay.

Buikniouenue JHeprorecrepa NPOU3BOAMTCA HAXATHEM U yIEPKMBAHMEM B TEYCHHHM 2 C
kHonkH ON, 1 ke myTeM BbI0Opa COOTBETCTBYIOLIETO MyHKTa B [ TaBHOM MeHIo mipubopa. [Ipu sTom
II0JIb30BaTEb BXOAUT B 3KpPaH, I7Ie UMEETCs TaKkKe BO3MOXKHOCTh Iepe3arpy3uTh NpuOOp U BBINTH HA
9KpaH BBOJIA MTapOJIA:

@24/07/13 13:54:41 oO¢ < $(E
BbIK IHHEHHWME TMPHUBOPA

BrlK AHYeHK1e

MNepezarpy=ka

bAokupoBKa MeHw

v 2498 104Kk 5804

Pucynok 3.4 DxpaH BBIKITIOYCHHSI/TIEpe3arpy3Ku
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4 Mopapok paboTbl

4.1 NHTepdenc oneparopa

4.1.1 NMaponu

[Ipu BriIIOYEHMM TUTAHUS BBIMOJNHSAETCS caMmoTecTUpoBanue IIpubopa, mocne 3arpy3ku
mporpaMMm Ha JKpaHe TosiBisieTcss 3ampoc mapons (pucyHok 4.1.1). B Ilpubope peanmszoBaHa
JIBYXypOBHEBasi cHucTeMa maposieidl. B 3aBucuMOcTH OT TOro, Moja NapojieM KaKoro YpOBHS
M0JIb30BaTENb BOIIET B CUCTEMY, €My OyIyT AOCTYIHBI pa3jinyuHble MyHKTHl MeHI0 «HacTpoiiku» (cMm.
n.1. 4.4.1). Ilaponu nmepBoro 1 BTOPOTo YpoBHs TOJDKHBI coepkaTh 10 mudp.

@24/07/13 13:58:15 o0 - $m
BBEJUTE MAPOJIb

¥ 2408 104k 5@ly

Pucynok 4.1.1 - Mento BBOJ1a maposist

[Ipu 3aBOACKOM MOCTaBKE B DHEPTOTECTEPE 3aAMPOrPAMMHUPOBAHBI CIEIYIOIINE TAPOJIH:
" [1apoJib BTOPOTO YPOBHS — 2222222222;

= mapois nepBoro yposHs — 0000000000;

" [apoJib YNpOLIEHHOTo pexnuma — 4444444444,

Jnist 3aBepiieHus BBOIa HE00X0AMMO HaxkaTh KinaBuiry «ENT».

Bxox Ha sKkpaH ympoIeHHOTro pekuMa (cM. pucyHok 4.3.8a) — cpa3y mocie BKIIFOYEHHS U BBOJIA
naponsi 4444444444, Tlpu 5TOM JAOCTYNEH TOJBKO PYYHOM 3alyCK/OCTaHOBKA PETUCTPALlMH U
IIPOCMOTP TEKYIIUX 3HAYECHUN HANPSHKEHUs, TOKA U YIJIOB.

4.1.2 CumeoJsibl CmPOK COCMOSIHUS

Wntepoeiic oneparopa [Ipubopa mpeacrapnser co6oit HAOOP BIOKEHHBIX MEHIO, IEpeMeEIeHHIEe
M0 KOTOPBIM OCYIIECTBIIsIETCS ¢ momotbio kKiaBuil «ENT», «kESCy, U, TT, &, =. Pacnonoxxenne u

Ha3HAUYE€HHE OPTaHOB YIpPaBJICHUS, MHAWKALWUA W TOAKIIOYEHUs NpuBeAeHb Ha Pucynke 3.2 u B
Tabmune 3.1.

He3aBucuMo ot TOTO, B KaKOM U3 IMMYHKTOB MEHIO HaxoauTcst [Ipubop, B BEpXHEH cTpoke
cocrosiHus auctuies (Pucynok 4.1.2) Bceraa oToOpaxaroTes:

" TEeKyIIME J1aTa U Bpems,

" pexXUM MHUTaHUs IprOOpa U YPOBEHH 3apsaa Oarapeii (cumBoibl «Buika» u «baTtapeiikay).
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Tpu cumBoIIa otHocatcs Kk Muatepdeiicy ¢ I1K u k npuemuuky GPS, a umenHo:

¥
— akTuUBHOCTbH uHTep(eiica cszu ¢ [1K, a — aKTUBHOCTH CBsI3U yepes muHy USB.

— «CnyTHMK» - €CTh aKTHBHasl 10cTOBepHas cBs3b ¢ GPS.
3HaueHue TpeTbero cumBoia «CIyTHUK» pa3bsCHAETCA B paszjenax PykoBoacTBa, OTHOCAIIUXCA
K HacTpOMKaM BpEMEHM M K THarHocTuke npueMHuka GPS.

%29/12/12 11:99:18 0Y & 2 m

Pucynok 4.1.2 - CuMBosbl BepxHel CTpoku cocTostHus DHeprorecrepa [TIKD

' 2408 5@l

V 240B 104K S0y

Y 2408 1@Ak Sery Al
| 240B 104k 50ru

Pucynok 4.1.3 - CuUMBOJIBI HUKHEW CTPOKH cOoCTOsiHUA DHeprorectepa [IKD

Hwxnsist ctpoka skpana (Pucynok 4.1.3) moka3siBaer:
" CcXeMy MOAKITIOYCHUS MPHOopa K U3MepseMoil enu (KpailHuii JIeBbIi CUMBOJI),
" mpenenbl U3MEpeHH (KpacHasl MOJCBETKa Ipejesa O3HAauyaeT, YTO CUTHaN IMOJaeTcs 4epes
W3MEPUTENBHBIN TpaHCHOPMATOP), U BUJ] MOJKITIOYAEMbIX KIICIIEH:
K — KJICIIH
T — TpaHc(hopMaTOpHI TOKA
I — TuOKue KIIemu
® HOMHUHAJIBHYIO YacTOTY,

* (da3upoBKy () R kpacHslif — oOpaTHasi; R uepHbiii — Hen3BecTHa; R 3eneHblit — npsamas
* CHHXpOHHM3AIUS C U3MEPSIEMbIM HaNpsHKEHHEM (ITPU HATMYMU HAMPSKEHUS Ha BXOJE)
YepHblil — HET CUHXPOHHU3ALMHU
Kenteiii — cuaxponusanms ¢ ¢pazoi A wim muHuel AB
3eneHblii — cuHXpoHU3anus ¢ ¢azoii B mmm munueit BC
Kpacusbiit — cunxponuzanus ¢ ¢azon C nuim nuaueit CA
= Tekylee cocTossHue pexxuma «Peructpanus u [IKD» (uepHbIil KBagpaT — HET perucTpanuy;
KpacHeli Kpyr — peructpauusi HE mpepwiBanach, XenTelii Kpyr — perucTpamus
IIPEpHIBATIACH).
Kpacuspiii cumBon «llecounbie yacel» € HpaBOro Kpas TMOSBISETCS HEHAN0JT0 B MOMEHT
NepeHacTporKH Mpudopa, HAIpUMEp IMOCiIe U3MEHEHHs] CXeMbl MoAKIoueHus. OH HE MPEmnsTCTBYET
MEepPEeMELIECHHIO MOJIb30BATENs [0 AePEBY SKPAHOB/MEHIO, 3aIepkKKa OTHOCUTCS TOJIbKO K U3MEPEHUSIM.
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B pabGouem pexume mwuraer wHAMKATOp <«3C» (M3MEHEHHE IIBETa TOBOPUT 00 OOHOBIEHWUU 3-
CEKYHIHBIX 3HAUCHUIN)

Oueprorecrep [IKD-A umeer tpu npenena usmepenus Hanpspkenuid 10B, 60B u 240B. Habop
MOJITUANIa30HOB U3MEPEHUS TOKA 3aBUCUT OT KOMILIEKTa TOKOU3MEPUTENBHBIX KIICTICH.

H3meHeHne cxembl TOAKIIOUYEHUS M TPEIEIOB H3MEpPEHHUsT BO3MOXKHO UYepe3 MEHIO
«Hacrpoiikuy». KpoMe Toro, onepaTuBHOE U3MEHEHHUE MPENIEIOB U3MEPEHUS B OOJIBIIMHCTBE CIy4acB
BO3MOYKHO C IIOMOUIBIO «TOPSYEil» KIaBUIIH «F».

4.1.3 (nasHoOe MeHIo

[Tocne BBO#a mapois Ha aucIuiee oToOpaxkaercs ero I maBHoe MeHro nprbopa. OHO COCTOUT U3
MATH MMYHKTOB, COOTBETCTBYIOIINX PA3JIMYHBIM PeKUMaM padoTHI (pUCYHOK 4.1.4).

72 25/@9/13 16:14:25 QQ ¢

SHEPTOTECTEP TK3-A
M3mMepeHna
Pernctpauma [K3
HacTpoiiku
JnarHoCcTHMKS

BolkAH4eHue

W 2498 104k 5@y
Pucynok 4.1.4 - 'maBHOE MeHIO DHEproTecrepa

IlepeMeliieHne 110 MyHKTaM TIABHOTO MEHIO OCYIIECTBIseTcs ¢ momombio kiasumm U, . s
BXO/1a B BRIOPAHHBIN MyHKT MEHIO HEOOXOAMMO HaKaTh KiIaBuIry «ENT».

IIpumeuanue. MHTepdelic omeparopa MOXET H3MEHATHCS B YAaCTH TOPSJIKA OTOOpaKEHUS
I/IH(bOpMaLII/II/I. Taxkoro poga HU3BMCHCHUSA HC BJIHMAKOT Ha TCEXHUYCCKUC W MCETPOJIOTMUCCKHUC
xapakTtepuctuku JHeprorecrepa [IKD-A.

4.2 U3mepeHus

[Ipu BBIOOpe mTyHKTa MeHIO «M3MepeHus», Ha IUCIUIEE OTOOpaKkaeTcs MOJMEHIO BBIOOpa
pexuma n3mepeHuit (pucyHok 4.2.1).

[ oa/ea/15 16:49:44 Q¢  $CIW@lo4/08/15 16:50:18 o¢ $OCJ
M3MEPEHWA HM3MEPEHWA

HanpaxeHue M TOK MapameTpsl kauvecTra (MK3)

¥r bl MowHOCTh

NapameTpul kauecTea (MK3) YacToTa W OTKAOHEeHWe 4acToThl
MowHoC Tb [ apMOHUKKM W WMHTEpPr apMOHUKMK
HacToTa WM OTKAOHEeHWe 4acToThl ®opMa curHana

[ GpMOHWMKKM W MHTEpPr apMOHUKMK
dopMa curHana

CnyyvaiiHele cobbiTuA

JHepruAa

W 2488 184Kk 560y

CnyvdaiiHpie cobbiTuA

JHepruA

CMHXPOHWUZMPOBAHHLIE W2MEepPEHMA
COXPAHATL TEKYUME W3MEPEHKA

Y 240B 184k 50y
Pucynok 4.2.1 - MeHro pexxuma U3MepeHus
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BHUMAHMUE! B noamento «M3Mepenus» HEOOXOIMMO Tepe] HavyajaoM U3MEPEHHH BBIOPATH
cXeMy HOJKJIIOUeHHs nMprudopa, HOMUHAIBHBIE HANPSHKEHUS M TOKM MpUOOpa, a TakkKe BbIOpAaTh «TUI
BKJIIOUEHUS HAIIPSDKEHUSD U «TpaHchOpMaTophl TOKay. i 3Toro HaxMuTe KiIaBuiry «Fy.

ITonmeHnto «M3mepeHus» coctouT u3 10 NMyHKTOB, B KaXKJIOM U3 KOTOPBIX JOCTYIHBI AJIs
HaOJIIO/IEHUsT pa3jMyYHble TPYIIbI MapaMeTpoB 3JeKTposHepruu. IlepeMereHne Mo MyHKTaM MEHIO
«3mepenusi» ocymrectaisercs ¢ momoutsio knasum U i . Jins Bxoaa B BEIOpaHHBIT IYHKT MEHIO U
aKTUBHU3AIMK TpoIlecca U3MEPEeHn HeoOXxoaumMo HaxkaTh KinaBuiry «ENT», nis Bo3BpaTta B riaBHOE
MeHI0 — kJaBuiry «ESCy.

B nynkTax meHo «M3MepeHus» Ha SKpaHe 0TOOpaKkaloTCs TEKyIIHe 3HAUYSHHsI, pACCUMTaHHBIC B
peanbHOM BpemeHH. MHbopmarius Ha sKpaHe 0OHOBISIETCS ¢ YacTOTOM 1 pa3 B 3 CeKyH/IBI.

4.2.1 U3mepeHue Hanpsi>keHUl U MOKo8

B pexxume «Hanpspkenue u TOk» A7t HAOMIOAEHUS TOCTYITHO YETHIPE HKpaHa, Mepexo]l MeXIy
KOTOPBIMU OCYILECTBISCTCS MO LUKy KiIaBumamu <, —. Ha Pucynke 4.2.2 mnokazaHo, Kak
0TOOpaXKaroTCsl U3MEPEHHbIE 3HAYCHHUSI TOKOB M HANpsDKEHUN A Tpex(asHOll uYeThIpexXIpOBOIHOM
CXEMBbI BKIOYEHUS.

OTtobpakaemMble Ha IMCIUIeE 3HAUCHUS HANPSHKEHUS, TOKA U MOLTHOCTEH 3aBHCAT OT BHIOPAHHBIX
ko3 duLMeHTOB TpaHCcHOpMAallUM B COOTBETCTBYIOIIMX IMYHKTaX MEHIO: «TUIl  BKJIIOYCHHS
HaNpsDKEHU» U «TpaHchopmaTtopsl Tokay. Ecim Bl moakmoyaere mpubop K BTOPHYHONW OOMOTKE
TH, a ToxouwsmeputenbHbie Kiemu 10A k BTOopu4yHOM oOMOTKe TT W TpU 3TOM XOTHTE BHUIECTH
MEPBUYHBIE TOKU M HAIIPSDKEHUS, TO HY)KHO BbIOpaTh cooTBeTcTBYtomue TT u TH.

Jlst Bo3Bpara u3 pexknma «HampspkeHne v TOK» B TJIaBHOE MEHIO HE0OXOMMO HaXKaTh KJIaBUITY
«ESC».

[@)es/12/12 15:25:00 oY  $@@myZles/12/12 15:45:49 o4  mm
HAMNPAXEHAE WU TOK HAMNPAXEHAE WU TOK
Hanpsswenwne - peiicteywuee (B) Hanpsskenne - 1-a rapmonmka (B)

B
5.8971 5.0191

W 240B 184K 5801 W 2408 10AK 58Iy
Zles/12/12 15:46:56 Q¢ $mmZles/12/12 15:49:18 oY ¢ mm
HAMPAXEHAE M TOK HAMPAXEHUE KW TOK
Hanpaxenwe - cpeaHee (B) Hanpsenue - cpeanesninp. (B)
i B i B
-9.83 -9.91 197.71 197.64
A-B B-C A-B B-C
-9.93 +8. 82 343.27 342.24
Tok - cpeaHee Tok - cpeanepwinp. (A)
i B i B
+8.003 -0.001 4.588 4.518

W 2408 10Ak 5@y W 2488 184k 50y

Pucynok 4.2.2 - OtoOpakeHre HanpsKeHUH 1 TOKOB
U1 TpeXx(pa3HOH YeThIPEXIIPOBOJHON CXEMbl BKIFOUEHUS

[Ipu TpexdaszHol YeTHIPEXMPOBOAHON CXEeME TOJKIIOYCHHS B pekuMe «HampsokeHHs U TOKH
Ha okpaHe JXKJI otoOpaxarorcs: u3MepeHHble NeicTByromue (asHble U Mex(dasHble 3HAYSHUS
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HANpsDKEHUH U TOKOB, CPEHEBBINPSMIICHHbIE 3HAU€HHUS (Da3HBIX HANPSHKEHUM U TOKOB, CpPEIHHE
(MTOCTOSTHHASL COCTABIIAIONIAs ) 3HAYCHUS (Pa3HBIX HAIPSKECHHH.

[Ipu Tpexda3Hoil TPEeXMPOBOJAHONW CXEME MOIKIIOUCHUs B pexkume «HampspkeHus U TOKW» Ha
skpane JXKKJ[ orobpakatoTcs: u3MepeHHbIe NeicTBYyIomuUE (Ga3Hble 3HAUEHUSI TOKOB M JICHCTBYIOIINE
Mex(azHble 3HaUCHUs HANPSHKEHUH, CpeHEBBITIPSIMIIEHHBIE 3HaUeHUs (Pa3HbIX TOKOB.

[Ipu oxgHOGa3HOW NBYXIPOBOJHON CXeMe MOJKIIOYEHHUs B pexxuMme «HampspkeHHst M TOKW» Ha
skpane JKKJ[ oroOpaxaroTcs: HW3MEpEeHHbIC [EHCTBYIONIME 3HAYCHUS HAMNPSOKCHUs W TOKa,
CPEIHEBBINPSMIICHHBIC 3HAUEHUS HAIPSDKEHUS M TOKa, cpenHue (moctosiHHas cocrasisiomas Upc)
3HAYEHHUS HAIPSHKECHMUSL.

[Ippy  OTCYTCTBHMM TIEPEMEHHON  COCTABJISIONICH  HANPSDKEHUs  cpenHee  (MMOCTOsSHHAsS
cocraBisitomass  Upc) 3HAUE€HUE HANpPSDKEHHS  COOTBETCTBYET I10JIaBAEMOMY  ITOCTOSSHHOMY
HaIPSKEHUIO.

Ipumeuanue. C ¢uzuueckoii mouxu 3peHus oeticmsyroujue (CpeoHekeaopamuinble) sSHAUeHUs
HANPA}CeHUs1 U MOKA C8A3AHbI C MOWHOCMbIO, 8bl0EIAEMOU 8 AKMUBHOU HAZPY3Ke (Hanpumep, 8 1amne
HAKATUBAHUS, KUNAMUTbHUKE U M.1.)

Pszl(,:Uj/RzljR)eae

Upods _ Oeticmsyrowue (CpeoHeksaopamuyHvle) 3HAYeHUs HANPaXCeHust U moxd,

P — mownocms (akmugnas), evioensiemas ¢ akmuenotl HazpysKe,

R — axmuenoe conpomuenenue Hazpy3Ku.

B Ounepecomecmep IIKD-A ancopumm ewviyucienus 0eucmsyiouee0 3HAYCHUS HANPANCEHUS]
(MoKa) MOXNCHO YNPOWEHHO NPeOCMasumy C1e0VIOuUM 00paA30M: MCHOBEHHbLE 3HAUEHUS HANPAHCEHUSL
(moka), uzmepennvie ALIl, 603600amcsa 6 kKeadpam, 3amem BbIMUCTAEMCS CpeOHeapuhmemuieckoe
3HAYEHUe NOTYYEHHO20 CUSHANA U U3 Hee U3BNeKAemCsl K8AOPAMMbIl KOPEHb.

Cpeonee 3Hauenue uanpsdiceHus (MoKa) pasHo CyMMe MESHOBEHHbIX 3HAYEHUL HANPANCEHUs]
(moka) ¢ yuemom 3Haxa, m.e. NOCMOSHHOU COCMABAAIOWEL USMEPEHHO20 CUSHANA.

Hexomopuvle peanvHvle uzuueckue genuuunvl (Hanpumep, cuid, ¢ KOMOPOU 31eKMPOMASHUM
emseusaem cepoeyHuK) NPONnOPYUOHALIbHbL CPEOHEBLINPSIMACHHOMY 3HAYEHUIO HANPSAXCeHUsl (MoKa). B
Ouepeomecmepe 1IKD ancopumm @viuucienusi cpeoHesbinpAMIeHH020 3HAYeHUe HANPAXCeHus (moxa)
MOJICHO YNPOUIEHHO NPedCmasumys CReoyIouumM 00paszom: 6ce MEHOBEHHblEe 3HAYEHUS HANPSNCEHUS
(moka), uzmepennvie AL[ll, cuumaromcs NONOACUMENbHOIMU (3HAK He YYyumvlédemcs), a 3amem
BLIMUCTACMCS CPeOHeapupMemuyecKoe 3HaueHue NoJYYeHHO20 CUCHALA.

s nocmosinnozo nanpsdiceHus (Moka) 6ce mpu eUYUHbL PABHBL MeHCOY COOOU.
Lna yvucmo cunycouoanbHo2o cueHaia cpeonee 3HaueHue pasHo Hyr, a CPeOHEBbINPIMIEHHOE U
Oeticmsyrowjee ces3ambl NOCMOSHHbIM KO duyuenmom.
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Il HecuHycoudanbHo20 CUCHANA 8Ce MPU BUOA HANPANCEHUS (MOKA) MO2YM OMAUYAMbCS OpPYe
om dpyea.

Hanpumep, paccmompum cuenan HanpsidiceHust 8 euoe npsamoy20IbHbIX UMNYIbCO8 AMIAUNYOOT
10B, uoywux co cxksasxrcrnocmoio 10.

eticmsyrowee 3nauenue

_ (103)7 ~
U, =4 (o ~3.16B

Cpeonee u cpeonesvinpamienroe snavenus U o = U = {a OB%) =1B

Ecnmu nooamv smo manpsocenue ua pezucmop conpomusnenuem 1 Om, mo ewvidenumcs
mownocme P=U I, =316*3,16~10Bm.

Cywecmeyem yenviti ps0 npubopos, KOmMopwvle UMepsiion CpeoHesbiNpIMIeHHOe 3HAYeHUe
HanpsadceHuss (MoKa), HO NPOSPAOyUpo8anvl 8 Oelcmseylouem 3HaveHuu (Hanpumep, npuboOpvl
MACHUMOIIEKMPULECKOU U DNeKMPOMACHUMHOU  cucmemsl). Heobxooumo nomuums, umo OHuU
NOKA3bI8AI0M NPABUNIbHOE 3HAYEHUEe HANPAXCeHUs (MOKa) MObKO 8 cydae YUCMO CUHYCOUOATbHO2O
CUeHana (npu HecuHycouodarbHOU Gopme cucHana oelicmsyloujee 3Ha4eHue usmepsemcs npubopamu
INEKMPOOUHAMUYECKOU CUCEMDL).

Buumanue! Crpoka, oToOpaxkaromias CpeJHHE 3HAUEHUS TOKOB, SIBJISETCS TEXHOJIOTHYECKOM
(BXOZIHBIE TOKOBBIE KJIEIU HE MPOIYCKAOT MOCTOSHHYIO COCTaBIISIOLIYIO).

4.2.2 U3mepeHue yanoe

B pexume «Yrib» Ha 53KpaHe OTOOpaKAIOTCS: H3MEPECHHBIE 3HAYCHHS YTIIOB MEXIY
HanpsHKEHUSMU TIEPBOM TAPMOHMKUA UM MEXIY HANPSOHKEHUEM M TOKOM IEepBOM rapMoHUKHU. B neBoi
YacTH JUCIUIes] OTOOpakaloTcss HU(pOBbIE 3HAUYEHUS YIJIOB B Trpaaycax, a B IPaBOM YacTH —
BEKTOpHasl AuarpaMma (pucyHok 4.2.6), Ha KOTOPO# JUTMHHBIE BEKTOPA COOTBETCTBYIOT HANPSKEHHIO,
a KOPOTKUE — TOKY.

Jlst mpoBepKHM TIPaBUIIBHOCTH 4YepefoBaHust (a3 mpu TpexdazHoil YETHIPEXTPOBOIHON CXEeMe

BKIMIOUEHHs ybenuTech, uto 3HaueHuss yrinoB U, U, Up, Uy Ucy U, TONOKHTENBHEI

(uepenoBaHuE IO YACOBOU CTpEIIKE).
Jlnist BO3BpaTa U3 pexuma «YTIIbD» B TIIaBHOE MEHIO HE00X0AMMO HaxaTh KiaBuiry «ESCy».
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Pucynok 4.2.3 - Pexxum 0TOOpaXeHHs yIIIOBBIX CABUTOB JIJIsl pa3IMYHBIX CXEM BKIIIOUEHUSI.

B pexume «Yribi» Ha skpane XKXKKJI orobpakatorcs:
" npu 00HOPA3HOU 08YXNPOBOOHOU CXeme NOOKIIOUEHUS.
— H3MEPEHHOE 3HaUYEHUE yIila MEXy HAIpsSHKEHUEM U TOKOM IEPBOM rapMOHUKU;
" Npu MpexpasHvIX cxemax NOOKII04YeHUs
— (hazHbIE yIIIbI MEX/1Y MEPBHIMU FApMOHUKAMU MEX(a3HbIX HANPsHKEHUH,
— (hbazHbIe yIJIbI MEX1Y NEPBBIMU FapMOHUKAMU MEX(a3HbIX HaNpsKEHUH U (Da3HBIX TOKOB;
* 1pH Tpex(azHOM YETHIPEXITPOBOAHON CXEME MOAKIIOUCHHS
— (hazHble yIIIBI MEXIY NEPBBIMH TapMOHMKAMM MeEX(a3HBIX HANpPKECHUH Ul KaXaol
dba3zml,
— (hazHbIe YTl MEXIy MEPBBIMUA TapMOHUKAMH (ha3HBIX HANPSHKEHUHA M TOKOB JUJISL KaXKI0H
Gba3bl.

Baumanmue! [Ipu neficTByromux 3Ha4€HHAX TOKOB M HampspkeHUM MmeHee 1% OT HoMHMHala
napameTpsl, 0TOOpaXkaeMble B peKUME «Y TJIbI», HE PACCUUTHIBAOTCA.

4.2.3 UsmepeHue mekywux MNK3

B srom pexxume «ITAPAMETPBI KAUYECTBA (I1IK3)» moctymHsl Juisi HAOJIIOACHHUS 3HAYCHUS
Bcex IIKD, n3mepseMpix DHEProrecTopom, KOTOpPBIE pa3MEIIEHbl Ha IECTH OKHAX YKPaHOB (PUCYHOK
4.2.4), nepexo1 MeXIy KOTOPHIMH OCYIIIECTBIIICTCS MO MUKITY KJIABUIIAMHU <=, =>.

s Bo3Bpara u3 pexxuma «llapametpsl kadectBa (IIKD)» B mento «M3mepeHus» HE0OXOAMMO
Haxatpb kiaaBumry «ESCy.

Texymue 3nauenus [1KD, uzmepsemerx Iueprorectepom [1KD mapameTpoB, MOKHO HaOII01aTh
KaK BO BpEeMs PETUCTpallU, TaK U HE MIPOBOJIS PErUCTPALIUH.

Texymme 3Hauenus [1IKD, wu3mepsieMbie DHeprorecTtepoM, OOHOBISIOTCS Ha JHCIUIEE CO
BPEMEHEM PaBHBIM BPEMEHU yCPEIHEHUs1 KOHKpeTHOro napamerpa B coorserctsuu ¢ 'OCT P 54149.

OcranibHbIE TapaMeTPhl — pa3 B 3 CEKYH/IbI.

[Ipouenypa m3MepeHust U pacdyera KpaTKOBPEMEHHOH J03bI UIMKepa 3aIyCKaeTcsl IPU BXOJIE B
OkHO oTOOpakeHHsI KpaTKOBpEMEHHOW 103bl (hiuKepa, MepBOe 3HAUEHHUE TOSBIAETCS depe3 Bpems
paBHOe WHTEepBally BpeMeHH B 10 MUHYT, B JAalbHEWIIeM OOHOBJICHHE 3HAYCHH KPATKOBPEMEHHOM
110361 (pIIIKepa MPOUCXOIUT Yepe3 Bpems 2 yaca.
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OTKAQHEeHHe l—ﬁ FapMDHHKH ﬂTpHuaTEHhHDe OTKAOHeHHe
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SUabm . SUabH +338.
SUbcw Y SUbcn +281.
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MAPAMETPbl KAYECTBA (NK3) MAPAMETPbl KAYECTBA (MK3)
MonoxrTeAbHOEe OTKAOHEeHKES mﬂHKED - MIrHOBeHHOe ZHadeHue
8Uaw +0. 0OOE Pinst PinstMax(cbpoc-kn.1)
SUbe +0. 000B + A 9.96 .14

B 0.06 .11

dUabm +0. Q08B

dUbcw  +0.000B . b HanpaxeHue - ONOpHOEe ZHAaJYeHue
A 222.45B (-0.7%)
B 221.15B (-0.7%)

¥ 2408 104k 500y W 240B 104k 50y
@@q/@szn 19:49: 07 Q¢ 2% i .

MAPAMETPbl KAYECTBA (IMK3)
Onukep

Pst (10 MuH)

A +1.200

B +1.400

P1t (2 waca)
A
B

WV 2408 184k 50y
Pucynok 4.2.4 - DxpaHnsl pexxuma oToopakenus tekymux [TKD
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4.2.4 N3mepeHue MowHocmu

B pexume «MoIHOCThY» Ha OJJHOM 3KpaHe 0TOOpaXaroTCs YEThIPe MOKa3aTes:
=" «AKTHBHAsI MOIIHOCTEY

= «PeakTHBHAs MOIIHOCTE)»

=  «JTomHas MOIIHOCTEY

» «KoaddunueHt MonHOCTHY

[Zles/12/12 17:00:33 o0¢ $@@

MOUHOCTb
A B
AKTMBHAA MOWHOCTL (BT)
+9.9788 -959.68
PeakTueHaa mouwHocTb  (Bap)

+1181.8 -545.9
MoAHaA MOWHOCTH (BA)
+1101.@ +1103.6
KoapdyumneHT MOWHOCTH
+0.009L -9.869L -8.864C -8.5/75C
W 2408 104k 5@y "
Pucynox 4.2.5 Pexxum 0TOOpa>keHUsI MOIITHOCTH
s Tpex(a3Hoi YeTHIPEXIPOBOJHON CXEMBbI BKITIOUEHHS

[Tpu Tpexda3HOil YETHIPEXPOBOAHON CXeMe MOAKIIOUEHHS B pexkuMe « MOIITHOCTB» Ha SKpaHe
JKK]I oToOpaxkaroTcs: M3MEpEHHBIC TI0 KaXI0M (a3ze m cymMMapHble 3HAYCHHS aKTUBHOM, IMOJHOW U
PEaKTUBHON MOIIHOCTH (3HAYEHUs PEAKTUBHOW MOIIHOCTH PACCUUTHIBAIOTCA MO JBYM pa3IuYHBbIM
dbopmymnam):

= AxkTtuBHag P,

» Jlomuas S,

* (Q; — peaKTUBHAsI MOILIHOCTh OCHOBHOW FapMOHUYECKON COCTABIISIOLIEH,

Kpome pa3nmuyHbIX THIOB MOIIHOCTH TaK K€ OTOOpaKaroTCs KOIPGUIIMEHT MOIIHOCTH 10
Kaxaou ase.

[Ipu Tpexda3Hoil TPEXMPOBOAHOW CXeMe TOJKIIOYCHHS B pexuMe «MOITHOCTh» Ha dKpaHe
0TOOpaXKaroTCsi: CyMMapHbIe 3HAYCHHS AKTUBHOM, TIOJTHOM U PEAKTUBHOW MOIITHOCTH:

® aKkTHUBHasA P,

® j0JHAaA S,

* (Q; — peakTHUBHAas MOIIHOCTh OCHOBHON TapMOHUYECKON COCTABJISIONIEH,

KpoMe cyMMapHBIX 3HAUeHMI pPa3IMYHBIX THUIIOB MOIIHOCTH TaKXe OTOOpakKaroTCs:
CyMMapHBIH KO3(PHUIIMEHT MOITHOCTH.

[Ipu oxHOda3zHON NBYXIPOBOJHOW CXEME€ IMOJKIIOYEHHS B pekuMe «MOIIHOCTh» Ha JKpaHe
KK ]I oToOpakaroTcsi 3Ha4eHUsI aKTHBHOM, MIOJTHOW U PEAKTUBHOW MOIITHOCTH:

= aKTHBHag P,

® JI0JIHAA S,

* (Q; — peaKTUBHAsI MOILIHOCTh OCHOBHOW FapMOHUYECKON COCTABIISIOLIEH,

Kpome pa3anvHbIX TUIIOB MOIIIHOCTH TaK K€ 0TOOpa)karoTCs K03 OHUITUEHT MOITHOCTH.

Ipumeuanue. [lpu usmepeHuu peaxmusHOU MOWHOCMU MEMOOOM COB8USA, MCHOBEHHbIE
3HAYEHUs] HANPAHCEHUSL NEPEMHONCAIOMCIL C MCHOBEHHLIMU 3HAYEHUAMU MOKA, cO8uHymuimu Ha 90°.
Ilpu usmepenuu peaxmueHou MOWHOCMU MeMOOOM NEPEeKPECMHO20 BKIIOUeHUs, MCHOBEHHbIE
3HAYeHUsl hA3HLIX MOKO8 YMHONCAIOMCIL HA MCHOBEHHbIE 3HAYEHUS. TUHEUIHbIX HANPSANCEHUIL.

Heobxooumo ommemumv, umo 6 cummempuyHou cucmeme, Npu OMCYMCMEUU HETUHEUHbIX
UCKadCceHulli 8ce mMpu peakmuenvle MOWHOCMU coenadaiom medxcoy cooou. Ilpu napywenuu
cummempuu cucmemvl eekmopos nanpsixcenutt (Usp # Upc # Ucy) peaxmusnas MmowHOCMb,
uUsMepeHHas no memoody NepeKpecmHO20 GKIIOYEeHUs, CUIbHO OMauyaemcs om nepevix 08yx. Illpu
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HAMUYUY HETUHEUHBIX UCKANCEHUL 8 Yensix MOKA U HANPSICeHUsl PeakmueHas MOUHOCHb, U3MePeHHAs
no 2eoMempuyecKkomy Memooy, omauyaemcs om 08yx opyaux. Taxum o6pasom, 6 peanbHbIX YCA0GUsX
8ce mpu peakmueHvle MOWHOCMU OMIUYAIOMCSL Opy2 Om Opyeq.

O06bIUHO 8 IHEPeOCUCEMAX UCNONb3VIOMC CHEMYUKU PeakmueHoU 3Hepeuu 00H020 mund (8
Poccuu, rxax npaesuno, peanuzyiowue memoo NepeKpecmHo20 GKIOUeHUs. 8 MpPexQasHblx cemsx u
Memoo cosuea 8 00HOPDA3HbIX).

Buumanue! Ilpu nelicTByrommx 3Ha4eHMSIX TOKOB M HalpsbkeHUN MmeHee 1% OT HoMuHana
pEeaKTUBHAs MOLTHOCTh METOJIOM C/IBUI'a HE PACCUUTHIBAETCS (0OTOOPAKAOTCS HyJIEBbIE 3HAUEHU).

Ipumeuyanue. /[na uucmo cuHycoudanrbHo20 CUSHANA AKMUBHASA, DeaKmueHds U NOJIHAA
MOWHOCMU PACCYUMBIEAIOMCIL NO POPMYAAM:
P=U] cosp, O=U,,sinep, S=U,,, eoe
U,,1,— oelicmeyrowue (cpeonekéadpamuunvie) 3Ha4eHUss HANPSHCEHUs U MOKA,
@ — Y20 cO8U2a MexcOy MOKOM U HANPAHNCEHUEM.
Kosgpdpuyuenm mownocmu K, = P/S

U,I,cos
JIns uucmo cunycoudanvnozo cuenana K, = P/S =707 ¢ =Cos Q.
0

U,,
Kosgppuyuenm mownocmu moosrcem npunumams 3nadenus om 1 0o —I u 06viuHo nuwiemcs c
oykeou L unu C, xomopwie noxaszviearom xapaxmep Hacpysku (nanpumep, 0.52L, 0.83C, —0.92C).
Xoms oH 00bIYHO C6A3AH C Y2NIOM CO8U2A MeNCOY MOKOM U HANPANCEHUEM, 803MONCHA CUMYAYUS
(Hanpumep, npu 6OILUIUX UCKAICEHUAX 6 Yenu moKa), ko20a K, <1 npu nyneeom yane cosuza gazvl
medncoy moxom u Hanpsaxcenuem @ =0 (cos@=1). Yem Oonvwe omnuuue ghopmol Kpusou moxa u
HANPANCEHUS OM YUCTO20 CUHyca, mem boavue K , omauuaemcs om cos @ .
Xapaxmep macpy3ku modcem Oblmb UHOVKMUBHLIM U U

I
emxocmuovim. Ilpu nonosicumenvHom yene mexncoy mMoOKOM U 0 | o U
HanpsidiceHuem (MoK omcmaem Om HANPANCeHUst) Xapakmep
Hazpy3ku uHoykmuenwvll. llpu ompuyamenvbHOM Yeie MexHcoy
MOKOM U Hanpsicenuem (MOK onepedxcaem HANpPs’ceHue) | |
xapaxkmep Hazpy3Ku eMKOCMHOLL.
Bexmop moka modxxcem naxooumcs 8 00HOM U3 Hemwvlpex K8AOPaAHmos:
U +P U 4p
i I p-L|-Cop
-Q +Q
Jluanaszon 3navenuii Xapaxme
Keaopanm Yeon mesncoy AKkmuenasn Peaxkmuenasn p ‘Z K f
MOKOM U HANPAICEHUEM MOWHOCHLD MOWHOCHLD Py
Ilepenti om 0° 00 90° om U,I, oo 0 om 0 oo U,I, UHOYKMUBHDL
Bmopoii om 90° 0o 180° om 000o-U,I, |omU,I, do0 OMpuyamerbHol
1l eMKOCMHOL
. om 180° 00 270° ompuyamenbHsl
~-U,I, 000 000-U,I - .
Tpemui (om —180° 00 —90°) oM = ot 00 om .00 =0l Ul UHOYKMUBHDLIL
Yemeepmotii O(Zjnzzg 0?30339) om0 0o U,I, om—-U,I, 0o 0 EeMKOCMHOU
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Tonoscumenvnas axmuHas MOWHOCMb (IHEPUs) COOMBEMCMEYem pexdcumy nompeoOieHus,
ompuyamenvuas —  2eHepayuu.  llonoocumenvnas — peakmueHas — MOWHOCMb  (dHepeus)
coomeemcmayem UHOYKMUBHOU Hazpy3Ke npu nompeOleHuu U eMKOCMHOU Npu 2eHepayul,
ompuyamenbHas — eMKOCMHOU Hazpy3Ke npu nompebienuy U UHOYKMUSHOU NpuU 2eHepayui.

IIpumeyanue. [Ipu u3MepeHnH MOIHOW MOLIHOCTH HATPY3KH U3MEPUTEIBHOTO
TpanchopmaTopa Toka ucnosnb3yercs Ua=10B.

4.2.5 N3mepeHue 4yacmomabl U OMK/IOHEeHUSs1 Yacmomabl

@Weo/08/13 19:14:33 o+ 2% § mm
YACTOTA W OTKJOHEHWE YACTOTHI

50.000[y +0.000lyY

Wy 24808 1Ak 58Iy
Pucynok 4.2.6. I3mepeHne 1 OTKJIOHEHUE YaCTOThI

B pexume «/3mepeHne 4acTOThI U OTKIOHEHHS 9acTOThI» 711 HAOJIIOIEHUSI TOCTYIIEH SKpaH, Ha
KOTOPOM OTOOpaxaroTcs U3MEPEHHbIE 3HAUEHUS YaCTOTHI M OTKJIOHEHHUS YaCTOTHI.
Jlnist BO3BpaTa U3 pexrMa B IJIaBHOE MEHIO HE0OX0IMMO HaxkaTh kiaBuiry «ESCy.

4.2.6 N3mepeHue 2apMOHUK U UHMep2apMOHUK

BribpaB nmyHKT «['apMOHUKM M HMHTEPrapMOHUKH» U3 MeHI0 «V3MmepeHus», Moib30BaTelb
nonajaeT B MOJMEHIO U3 TPeX MyHKTOB, U3 KOTOPBIX MEPBBIE JIBA, B CBOIO OUYEPE/ib, UMEIOT MOIMEHIO:

[Zloa/ee/15 16:57:05 oy @I
FAPMOHMKA M WHTEPT APMOHWKIA

I apMOHMYEeCcKre noArpynbl
UHTepr apMOHWMYEeCKWe Tpynbl

W 2408 104Kk 56IL

[Blo7/12/12 20:52:23 00¢ @@

[ APMOHWMECKWE MOAT PYMIbI @e7/12/12 22:14:38 oQ{ ¢@A
3HaueHnA MHTEPT APMOHWYECKMWE T PYTIbI
KoagpuumeHTsl 3Ha4YeHuA
padukn padukn

Pucynok 4.2.7 - CtpykTypa OAMEHIO B pexXuMe u3MepeHus «I'apMOHUKH U MHTEPrapMOHUKN»
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[lon 3aronmoBkamu «3HaueHHs» B O00OMX  CIydasX [IOJIb30BATeNI0  IMPEIOCTaBISETCS
IIOCJIEA0BATEIBHOCTh 3KPAHOB, 10 KOTOPOM OH MOJKET IEPEABUIaThCS C MOMOLIBIO KIABUI <, =>.
KonuuecTBo 9KpaHOB B IOCIIEAOBATENBHOCTH 3aBUCHT OT CXEMbI HOIKJIIOUEHHUS, a TPOKPYTKA KaXI0ro
SKpaHa 10 BO3PACTAHHIO M YOBIBAHHIO HOMEPOB FAPMOHHMK OCYIIECTBIIIETCS ¢ roMonbio Kimasumm U u 11,

ITpu 3TOM OH cMOXKeT HaOMoIaTh I «I apMOHUYECKUX MOATPYIII:

" JEHCTBYIOUIME 3HAYEHUS MIEPBBIX FTAPMOHUK HAIPSIKEHUN U TOKOB;

" CyMMapHbI€ 3HaYEHHsI BCEX BBICIIMX FAPMOHUK HANPSKEHUN U TOKOB;

= JEHWCTBYIOLIME 3HAYCHUS KaXKJIOM U3 BBICHIMX TAPMOHUK HANPSKEHUS U ToKa co 2 1o S50;

" MaKCHUMaJIbHOE 3HAYECHHUE.

C mnomompio knaBumm «0» MOXKHO TMPOU3BECTH COPOC MaKCUMyma TapMOHUYECKHX U
WHTEPrapMOHHYECKUX COCTABIISIOIINX

Hns  «HTeprapMOHMYECKUX TPYMHI» MOCIEAOBATEIBbHOCTh JKPAHOB «3HAYEHUS» HMEET
aHaJIOTUYHBII BUI:

[Blo7/12/12 23:10:42 o0¢ $@WE07/12/12 23:28:55 a0 @@
APMOHMMECKKWE NOAT PYTIMBI MHTEPT APMOHUYECKWE T PYTINDbI
Uam 219.918B wMakcumMym Uam 219.918B ™MakcUMyM
: . 9608 1.0852B @.5: .182B 2.6368
. 0618 .641B : .171B 2.212B
.939B .939B .126B .515B
. 0458 . 185B . 0358 . 3028
. 558 .217B
. 0328 .171B
.01/B .141B

.166B .166B

. 0368 .183B
.931B . 28398
: .016B . 0698 . 0328 .124B
v 2408 184Kk 58Iy W 2408 184k 58Iy
Pucynok 4.2.8 - IIpumepsl 5kpaHOB «3Hau€HUA» U3 NOAMEHIO «I'apMOHMYECKHE MOATPYIIIIBI»
u «HTeprapMoHHUYECKUE IPYIIIb»

2 E®EEEE®

1.
2.
3.
4.
5.
6.
7.

@ 09/08/13 19:49:11 oO¢ % ¢ym () 00/08/13 19:49:58 O ¢ 2% ¢ =
APMOHUNECKKWE TIOATN PYTINbI IAPMOHUNECKWE TIOAT PYTNbI

Uabw 364.491B mMakcuMym Taw  1.0@027A makcumymM
63.543B 63.545B : . 15494 . 15504
.132B .133B 2: . DOB3A . DOB3A
.6801B  46.682B : . 15494 . 15584
.1¢9B .169B : . DOA1A . DOA1A
.332B 1.336B : . DOA2A . D24
. 165B . 165B : . DOBOA . DORLA
. 168B .1/70B : . DOBSA . DOB6A
.172B .172B a: . DOLAA . DOA1A

v 2408 104Kk 501 R WV 2408 184Kk 5001 R

Pucynok 4.2.9 - IIpumeps 3xpanoB «KoadduumenTs» u3 noamento «I'apMOHUYECKHE MOITPYIITBDY
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@)es/12/12 00:09:23 Q¢

APMOHUNECKKWE TIOATN PYTINbI
4008

400ME

v 2408 104Kk 501
Pucynok 4.2.10. IIpumep skpana «I"paduku» u3 noamento «I'apmMoHuvecKre IOArPYIIIB

[Zle7/12/12 23:54:37 o0 $E@@@07/12/12 23:56:31 oY $a@@
WHTEPT APMOHUMECKWE TPYMMbl Ua WHTEPT APMOHUYECKUE T PYIMbI

mENEE )
HibsddiILLL

Yy 2408 104k S50Iy "’ Yy 2408 104k S50Iy

Pucynox 4.2.11 - ITpumepsl sxpanoB «I “paduku» n3 nogmeHto «THTeprapMOHUYECKHE TPYIIITHI»

4.2.7 dopma cusHana

B pexnme «Dopma curnama» Ha skpane JKKJ[ oroOpaxkarorcs Gopmbl (a3HBIX CHUTHAIOB
HanpspKeHUH U TOkoB (pucyHok 4.2.12). IIpu Bxoae B JaHHBIN pexxuM oToOpakaercs TOJIbKO (opma
curHana Hampspkeus ¢assl A, Ilpu  Haxkatum 1UGPOBBIX  KIABUII MIPOUCXOTUT
oToOpakeHHe/CKpeITHE POPM CUTHAIOB HANPSDKEHUH U TOKOB:

«I», @», 3», «d», «5», «b», «T», «8», «I», «O»

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

Kpome popm curnanoB B JTaHHOM peXMME B BEpXHEH 4acTH 3KpaHa MOKa3bIBAIOTCS HauOOIbIlINe
aMIUTMTY/IHBIE 3HAYEHUSI U3 BCEX OTOOPaKaEMBIX CUTHAJIOB HAMPSDKEHUS U ToKa. DOPMbI CUTHAIIOB U

3HAYCHUsI aMIUIATYZ OOHOBISIOTCS pa3 B 3 ¢. DopMbl MacmTaOMPYIOTCS MO MaKCUMaIbHOMY H3
3HAUEHUH.

Z)24/07/13 14:13:22 o0¢ ¢ 'm

569E 0.1004

[Z)24/07/13 14:15:01 o0 Ol

Ga0E 5.894

Pucynok 4.2.12 - Pexxum otobpaskeHus1 pOpMBI CUTHATIA
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4.2.8 Cny4aliHble cobbimus

[Tynkt «CnyqaitHbie cOOBITHSY TTOAMEHIO «3MepeHus» CIYyKHT 711 MHIUKAIIMY 3HaYEeHUH TpexX
TUIIOB COOBITUH, MTOJICKAIINUX PETUCTPAIIH:

= [IpoBaiibl HaNpsHKEHUS,

= [lepeHanpsoKkeHUs;

= JlpepbiBaHUS HAIPSIKEHUS.

Ecnu BbIOpaTh 3TOT MyHKT W Haxath kiaBuiry «ENT», To OTKpoeTcst O MeHI0, H300paKeHHOe
Ha Pucynke 4.2.13.

@ a9/88/13 19:55:59 QO .24 o mm
CAYHAAHBIE COBbITWA :

[NpoBanbl

[NepeHanpaxeHWA

MNpepbiBaHKWA

W 24808 104Kk 5@y
Pucynok 4.2.13 - Dkpan 11 BbIOOpa THUIIA COOBITHS

@ eo/e8/13 19:58:68 O 4% i mm
MEPEHAMNPAXEHUA OA3A A

@ 09/08/13 19:58:54 QO ¢ 24 i mm
MPOBAJbI ®A3A B

MNOCAEAHEE COBLITHUE

Hauano @5/08/2013 14:19:41.313
KOHey ©5/08/2013 14:19:41.323
ANMvHa QYORRCcyT. ©0:00:00.010
HanpaxeHue 303.112B (137.8%)

TEKYUJEE COBBITUE
He 3zadukcupoRaHo

¥ 2408 104k 5@ly

@aoses/13 1

MNMPEPbIBAHAA

MNOCAEAHEE COBLITHUE

Hauyano 25/07/2013 11:84:46.76
KoHeu 25/87/2013 11:20:40.81
ANvHa 000ddcyT. ©9:15:54.&4
HanpaxeHne @.0748 (0. 0%)

5
6

TEKYUJEE COBBITUE
He 3zadukcupoRaHo

¥ 2408 104k 5@ly

9:41 Q¢ 2% i mm
OA3A B

MOCAEAHEE COBBLITHUE

Hauvano 25/07/2013 11:84:46.76¢
KOHey 25/07/2013 11:20:40.815
AnMvHa Q0RdcyT. ©8:15:54. &6
HanpaxeHne @.0748 (0. 0%)

TEKYUJEE COBBITUE
He 3zadukcupoRaHo

¥ 2408 104k 5@ly

Pucynok 4.2.14 - Dkpansl 1J1s MPOCMOTpa apaMeTPOB CIYIaHBIX COOBITUI

39



Ha »kxpanbl pucyHok 4.2.14 w3 mnaMsaTH BBIBOASTCS TMapaMeTphl CIyYalHBIX COOBITHH,
3apEeruCTPUPOBAHHBIX MPU MOCIEIHEN 3aKOHYEHHOM pEerucTpaluy yCpeIHEeHHbIX 3HaueHui u I1KD.
Ecnu perucrpanus emeé npoaokaercs, U UMeeTcs He3aKOHUYEHHOE COOBITHE, TO O HEM TOBOPUT
coobmenue «Tekymee coObITHE», TPH OTOM  yKa3blBaeTCsl BpeMsl ero Hadaja |
MHUHHUMaJIbHOE/MaKCUMaJIbHOE 3a()UKCUPOBAHHOE HAINPSKECHHE.

4.2.9 SHepeus

Bri6paB nmyHKT «OHeprus» u3 MeHio «V3MepeHus», Moyib30BaTeNb MONajaeT B MOAMEHIO U3
JIBYX ITYHKTOB:

[Z]12/11/13 16:29:06 oY §mm
SHEPT M4

HapacTawwuuii ntor

lNony4yacoBKK

Y 240B 104Kk S0ly

Pucynok 4.2.15 - Dkpan 151 BBIOOpa THIIA U3MEPEHUS SHEPTUU

B pexume wu3MepeHus SHEPrMM HApACTAIOUIUM HTOTOM  aBTOMATHYECKH 3alyCKaroTCs u

0TOOpaXaroTCs:

" OTCYET BPEMEHM B 4Yacax, MUHYTax M CEKyHJax (3allyCK H3MEpeHHs U OTCYeTa BPEMEHH
MIPOUCXOIUT MPHU BXOJIE B PEXKUM U3MEPEHUS),

" W3MEpPEHHE HapacTAaIIMM WTOroM akTuBHOW (kBT*wac) wu peaktuBHON (KBap*uac)
notpebnsembix (IT) u renepupyemsix (I') sHepruii mo BceM ¢azaMm cymmapHO (M3MepeHue
BeJETCSl HENMPEpPHIBHO C MOMEHTa BKJIIOYEHHsS] MpHOOpa M 10 €ro BBIKIIOYEHHUS WIH J10
MOMEHTa M3MEHEHUS] HACTPOEK, HApUMEpP M3MEHEHUS] CXEMbl BKIIOYCHHS U T. I.). B aTOM
pexumMe Tprudop paboTaeT Kak dIEKTPOCUCTUHK.

MOXHO yHpaBisATh CYETOM JHEPrHMM C MOMOIIbI0 KiaBum 1 u 2 (cOpoc M ocTaHOBKa

COOTBETCTBEHHO).
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MC2.725.003-01 PD
[Z]12/11/13 16:29:21 oY §mm
SHEPT U -HAPACTAHUMA HUTOT
(cbpoc-kn.1,0cTaHoBKA-KA.2)
MotpebneHne:
0.000 KBTxu 0.000 BT
@.000 KBApxu  0.001 BAp
[ eHepauuna:
0.000 KBT*xuy 0.000 BT
0.000 KBAp*u  0.000 BAp
Hawano:  12/11/2@13 11:21:12
ANUTenBLHOCTL: P:05:08:07

YV 2408 104k 50Iu .
[@)12/11/13 16:29:52 o0y $mml@12/11/13 16:30:11 oO¢ §mm
SHEPT U -HAPACTAHUMA HUTOT SHEPT WA -NMOAYHACOBKH
(cbpoc-kn.1,0cTaHoBKA-KA.2) Hauano:  12/11/2@13 15:39:00
MotpebneHne: MoTpebneHue:
0.000 KBTxu 0.000 BT 0.000 KBTxu 0.000 BT
@.000 KBAp*u  0.000 BAp @.000 KBAp*u  0.000 BAp
[ eHepauuna: ['eHepaumna:
0.000 KBT*xuy 0.000 BT 0.0080 kBT*xy 0.000 BT
0.000 KBAp*u  0.000 BAp 0.000 KBAp*u  0.000 BAp
Havano:  12/11/2013 16:29:42
ANUTenBLHOCTL: 0:00:00: &1
Y 2408 104Kk 500y Y 2408 104Kk 500y
Pucynok 4.2.16 - Dxpanbl pexxuma « JHEPTusi»

IIpumeuanue. Pexomenoyemcs npou3o0ums UCHbIMAHUSL 8 Nepuodbvl (CymouHvle 30Hbl) KaK
MAKCUMANbHO20, MAK U MUHUMATLHO20 NOMPeD.IeHUS.

ITpu BbIOOpe myHKTa «Il0oTy4acoBKM» SHEPTHSI HAYMHAET U3MEPATHCS cpa3y MPH BXOJIE B PEXKUM
«ITomydacoBku». Uepes kaxapie 30 MUH (UKCHPYETCS M3MEPEHHOE 3HAYCHHUE DJIEKTPOIHEPTUu (10
OOHOBJICHUS HMHIUKAIMK depe3 cienyrompe 30 MuH). YMHOXUB TOJYYE€HHBIH pe3yiabTaT Ha 2,
MoJTy4aeM CpeJiHee 3HaueHue MoIHOCTH (KBT, kBap) 3a mpomenmue 30 MuH.

4.2.10 CuHXpOHU3UpOBaHHbIEe U3MEepPEeHUs

B pexume «CHHXpOHU3MPOBAHHBIE HM3MEpPEHUS» Ha SKpaHe OTOOpakaloTcsa: BpeMs Hayala
U3MEPEHHUs, JTUTEIbHOCTh U3MEpEHNUs (B Mepruoax OCHOBHOM YacTOTHI) U Pe3yJabTaThl U3BMEPEHUN U
YCPEAHEHUN 3HAUEHUH HANpsOKEHWs M TOKa KaXAoW (a3pl. DTH H3MEPEHUsS MPUMEHSIOTCS s
oTpe/ielIeHUs] XapaKTepUCTUK CHCTEMbl yueTa AJIeKTPOIHEPIruu (HarmpuMep, MajJeHus HapsHKeHUs B
nuaun TH-cu€Tumk) u s3neMenToB cuctemsl (Hanpumep, TT) nmo oTaenbHbBIM METOUKAM.

Bri6op mmutensHOCTH (B mMepuwonax) W BpEeMEHHW Hadalla M3MEPEHHH (44:MM) BbIOHMpaeTcs B
COOTBETCTBUU C PUCYHKOM 4.2.18, MHaue Ha dKpaHe BBIBOJUTCS COOOIICHHE O COOTBETCTBYIOIIEH
ommubOke. Bpems Havaia n3aMepeHuit ycTaHaBIMBaiTe KpaTHO 10 MUH. ¥ OOJIBIIIE TEKYIIETO BPEMEHH.
MuHuManpHas JIMTENbHOCTh yepeaHeHuil — 150 nepuoaos.
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[Z]12/11/13 15:55:54 o4  $@@
CHHXPOHU3WUPOBAHHBIE M3MEPEHWA
Crapt: 12/11/13 16:00:00
AMMTenbHOCTL: 09150 nepuoaor
3ANYCK M3MEPEHWM

PE3Y/IbTATH (HeT)

Y 240B 104Kk S0ly

CTapT:

[@12/11/13 16:22:26 oQ ¢
CMHXPOHW3MPOBAHHBIE M3MEPEHMA

[Z]12/11/13 16:10:56 oY & mm
CUHXPOHWU3WPOBAHHBIE M3MEPEHWSA

OTMEHA 3AMYCKA
PE3Y/IbTATHl (HeT)

Y 240B 104Kk S0ly
¥ =

12/11/13 16:20:00

AMMTenbHOCTL: 9150 nepuoior
3ANYCK U3MEPEHWA

PE3Y/ILTATH (1 ws 1)
12/11/13 16:20:00 (00150)
UAB ©.00000B IA ©.008484
UBC ©.000008 IB @.01235A
UCA ©.000008 IC ©.00503A

Y 240B 104Kk S0ly

Pucynok 4.2.17 - 3anyck CHHXpOHU3UPOBAHHBIX U3MEPEHUM U IPOCMOTP PE3YJIbTATOB
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BHyTpeHHue yach!

10-MuHyTHas cTMeTKa
TEKYLLErD BpeMeHU

MC2.725.003-01 PO

L
l 10-MUHYTHBIR UHTSPBRAN (X + 1) ;
10-MUHYTHBIA UHTEPBAMN (X) l A ) A
B
1 ) I |
| |
i j k | | 1 2 3
|
10/12 nepuonoca 10/12 nepuonos 10/12 nepuogos
I
ml
|
10/12 nepuogos 10/12 nepucpaos 10/12 nepwonos
1 12 13 I 141 1 151 2 3
] \ Y 1
WuTtepaan apeMexu 150/180 nepuogos (1) I v ! !

WnTepaan spemexn 150/180 nepuogos (n + 1)

Nopanppitie 2
(150/180)

]

Pucynok 4.2.18 - BeiOop JJINTENBHOCTH NMEPHOJIa M BPEMEHU U3MEPEHUS

Iocne BBona Bpemenn «Crapray, «JlmurensrocTiy Haxmure «3AITYCK U3MEPEHMI» u

4.2.11 CoxpaHumb mekyujue usMepeHust

XKAUTe pe3ynbrara. KHOmKamMu BIe€BO-BIIPAaBO MOXKHO MEPEUTH K APYTUM pe3ysbTaTaM, XpaHsIIUMCS
B MMaMSITH.

IIpn Haxatun nyHkTa «COXpaHUTh TEKYLIUE U3MEPEHUS» MPOUCXOAUT 3alUCh OJUHOYHOIO

@]11/02/15 09:54:45 Q¢

M3MEPEHWA
[NapameTpsl
MowHOCTL
HYacToTa wm
I apMOHKKMK
Qopma cur

CnyyaiHble
JHeprwa

CHMHXPOHW3WPOBAHHLIE W3MEpPEeHKA
COXPAHUTE TEKYUME HM3MEPEHWA

W 2468 184

kauecTea {[K3)

OTKAOHEeHW2 Y4acTOThbl

U MHTEPr aPMOHUKK
TELE]
cobBITHA

K 58ly

3c

$COW2]11/02/15 @9:56: 05 QO
W3MEPEHMA

TPEXCEeKYH/JHOTO apXHBa YCPEIHEHHBIX U CIIy4alHBIX cOoObITHI, O0e3 3anmucu apxuBa [1KD. Apxuss
noctynHsl s npocmorpa B I1O «OHepromonuTopusr ICy.

¥

CHHXPOHWZIUPOBAHHLIE WU3MepeHHA
COXPAHATL TEKYIME W3MEPEHWA

¥ 2498 184Kk 580

Pucynox 4.2.19 - Dxpan nyHkTa «COXpaHUTh TEKYIIHE U3MEPEHUS»
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4.3 Pernctpauusa NK9

4.3.1 BeedeHue. Ha3Ha4yeHue Modughukauul u ucrnosiHeHuu
OHepazomecmepa 05151 KOHMPOJIsI U aHaslu3a Kayecmea 3J/IeKmpo3Hepauu

B coorBercTtBumM ¢ Tabmuueir 1 mmeercs 2 ucnonHeHus DHeproTectepa [IKD-A-AX(-SX) mo
HOMEHKJIaType U3MepsieMbIX U peructpupyemsix [1KD.

Haznauenue ucronHeHun :

1 — ceprudukanms snekrpudeckoit sHeprun Ha coorBercTBre ['OCT 32144-2013, mocTosHHBIN
MorutopuHr [IKD. PeructpupyroTcss u BHOCATCS B TPOTOKOJ JBa TOKa3aTelssd, HEOOXOIUMBIC IS
ceprupuxamuu: Uy u Uy — OTpHLATENbHOE U IOJIOKHUTEIBHOE OTKIOHEHHE HANpSLKEHUS
anektponuTanus, % Up; 0f — OoTKIIOHeHHE 4acToThl, I'1. JIOMOIHUTENbHO PETUCTPUPYIOTCS U BHOCSATCS
B nporokon Bce IIKD, Ha kotopsle ycranoBieHel HOopMmbl B ['OCT 32144-2013, a Takxke He
HOPMHPOBAHHBIE CITydaifHble COOBITHS U UX MapaMeTpsl. [l neneit cepTudukanuu 1aHHOE UCTIOHEHHE
JNOIDKHO ObITh Monmubukanuu «ueprotectep ITKD-A-Al» (MeTposornyeckue XapakTEpPUCTUKU 10
['OCT 30804.4.30 (I'OCT P 51317.4.30-2008) kiacc A).

2 — MepUOANYECKHIA KOHTPOJIb KauecTBa EKTPUYECKON SHEPTUH U CepTH(UKAIINS IITEKTPUUECKOM
sHeprun Ha cootBeTcTBUE ['OCT 32144-2013. Peructpupytorcs u BHocsATcs B mpotokos Bee [TKD, Ha
kotopble yctaHoBieHbl HOpMbl B ['OCT 32144-2013. Cnyuaiinble coOBITHS M MX IapaMeTpbl He
peructpupytorcs. Jns nenedt cepTUUKAUKM JaHHOE WCIOIHEHWE JODKHO OBITh MOIU(UKALUU
«Queprorecrep IIKD-A-A2» (merponormueckue xapakrepuctuku no I'OCT 30804.4.30 (I'OCT P
51317.4.30) kmacc A). Jljist nieneit meproamdeckoro KOHTPOIJIsl ¥ MOHUTOPHHTA TAHHOE MCIIOJTHEHHE MOYKET
obiTe  Mogubukanun «Heprotectep [IKD-A-S2» (Merpomormyeckue xapakrepuctukun mno ['OCT
30804.4.30 (I'OCT P 51317.4.30) xnacc S).

Hanuune y ncnonnenuit 1-2 TOkoM3MepUTEIbHBIX KIIELIEH O3BOJISAET IPUMEHATh JHEProTECTED
U1 LIEJIEN:

" 3HaJIU3 KauecTBa JEKTPUUECKON YHEPIHH (BBIIBICHHE HCTOUHUKOB UCKAXKEHUI),

" [ojdy4eHue rpadukoB Harpy3KH,

" [pOBEpKa CXEM YUETa ANEKTPOIHEPTHH,

" BBIABJICHUE HCTOYHUKOB CBEPXHOPMATUBHBIX ITOTEPb.

4.3.2 SKpaHbI, OmHoOcsiWuecs1 K peaucmpayuu

[Ipomecchl perucTpanuu, TO €CTh 3aMMCH U3MEPEHHBIX B 00paboTanHbiX [IKD u ycpeaHeHHBIX
3HAYCHUI MapamMeTpoB SJIEKTPUUECKOW CETH B SHEPrOHE3aBUCHUMYIO MaMsiTh, aKTUBUPYIOTCS IMyTEM
BbIOOpa myHKTa «Peructpamus [IKD» rmaBHOro MeHI0, Tpy 3TOM Ha JIUCIIIEE OTOOPAKAETCS TIOIMEHIO
pEerucTpalyy nmoka3areyei KauecTBa AMEeKTPOIHEepruu (pucyHok 4.3.1).
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]24/07/13 14:17:03 oD¢ @@ e4/02/15 16:58:56 ¢
PEMMCTPALIMA TIK: PETMCTPALAA TIKS:
MMA obbekTa YCcTaBKku
CornacoBaHHoe HanpAmeHuwe MHTeperanw oT4yeTOR [IKJ
CucTeMa 3neKTpocHabweHuA Apxuebl perucTpaumia MK3
¥cTaBKK Pexxmq zanycka perucTpaumu
MHTepeans oTyeToR (K3 HAYATH PEIMMCTPALWH

Apxuebl perucTpaumin K3
PexuM Zanycka perwucTpauum
HAYATb PETMCTPALIMH

OuncTka namaTu npubopa
ManKepMeTp
MapKuMpoBaHHLIE AaHHLIE

W'V 2408 104K 50y
[Z)27/09/13 14:07:19 o0¢ @
PEFMCTPALMA MNK3:

W 2408 10Ak 5804

Apxwmebl perucTpauuid K3
PexaaMm 3anycka perucTpaumm

OCTAHOBUTE PEIMCTPALMH
¥ 2408 104k 5@ly

Pucynok 4.3.1 - Mento pexxuma peructpanuu [1IKD
(MOAroTOBKA M B IIPOLIECCE PETUCTPALIUN)

ITonmento «Peructpauus IIKD» cocroutr u3 gecaTH IyHKTOB, NEPEMEIIEHHE IO KOTOPBIM
ocymectBisiercss ¢ momombio kiasmm U u 11, Jlns Bxoga B BBIOGPAHHBINA MYHKT MEHIO HEOOXOIMMO
Haxarh kinaBuily «ENT», nng Bo3Bpata B MeHio «Peructpanus [IKO» — xmaBumy «ESCy». Ilpu
BXOJIC B BBIOpAaHHBIN MMyHKT MEHIO OTKPBIBAETCS OKHO, IJie BO3MOXHO pElaKTUPOBAHHE 3HAUEHUH TeX
[apaMeTpoB, KOTOPBIE YKa3aHbl B HA3BAHUU ITyHKTA.

Ha »kpaHe kpoMe NIyHKTOB, IO KOTOPBIM BO3MOXXHO II€PEMELICHHE, B HMIKHEH CTpOKE
oToOpaxkaeTcs KOMaHbl yNpaBiIeHHs] TEKYIIUM peXUMOM peructpauuu: «HauaTe perucrpanuio» u
«3aKOHYUTDH PETUCTPALINIO». B Kax/1bIil MOMEHT MOJCBEYEHA O/HA U3 3TUX KOMaH/,.

Ecam pexuMm perucrtpanuu akTUBHPOBAaH, TO BHJHA KOMaHJa «3aKOHYUTh PETUCTPALUIO» H,
KpOME€ TOTO, B HUJKHEN CTPOKE COCTOSIHMSI CIIpaBa FOPUT KPaCHBIN MHAUKATOP.

4.3.3 Bbi6bop umeHu o6 bekma

Nwms oObexkTa He0OX0IMMO ISl 3aMOJIHEHUSI UACHTU(PUKAIIMOHHBIX MOJIeH, BXOSIIIUX B COCTaB
apXMBHBIX 3alHMCel, KOTOpBIE 3aHOCATCA B OSHEPrOHE3aBUCHUMYIO IaMsATh MNpHOOpa BO BpeMs
peructpanmu. I[lpubop coxpaHseT Tekyiee uMs O00beKTa, a Takke Tabmuiyy u3 10 panee
MCTOJB30BAHHBIX MMEH. JIOCTYH K 3THM JaHHBIM OTKPBIBACTCS NMPHU BXOXKIEHUH B MYHKT «MMs
o0bekTay moameHto «Peructparus u [TIKD».

Ha pucynke 4.3.2 noka3aHbl /Ba INOCJIEI0BAaTENbHBIX 3KPaHA, KOTOPBIE MCIONb3YIOTCS IS
CO3/1aHHS HOBOTO MMEHM 00BEKTa. JTO JejaeTcs MyTeM peAaKTHUPOBAaHUS, TO €CTh 3aMEHbl BCEX WU
YaCTH CHMBOJIOB TEKYILEr0 HMEHHU.

45



2]24/00/13 18:12:54 o0y $mml@10/12/12 13:12:25 o

HMA OBLEKTA MMA OBbEKTA: [MARS_EMNERGO-----
22082013--2---——-

MochnegHwe 10 UMCNOALZOBABWMXCA

eal el v~
=
W

=
—

DEF
NOP
XY Z
raE
0One
I b bl
456

© WS S oY

W
B
H
1}
_%

M O
LD e e

abc/abe done/rotoeo
W 2408 104k 58Mu

W 2408 10Ak 5804

Pucynok 4.3.2 - DkpaHbI 715 BBIOOpA M CO3/IaHUSI UMEHH 00bEeKTa

Ha xaxnom 1mare penakTHMpOBaHMs 3aMEHsIETCd TOT CHUMBOJ HMMEHM, KOTOPBIM BBIJIEIEH B
BepxHel cTpoke. C MOMONIbIO KIIABUII HAIPABJICHHUS KypCOp YCTAHABIMBAETCS HA HYXHBIM CHMBOJI
HabopHOro moJs, 3aTeM Haxkumaercs knasuiia «ENT». [Ipu 3ToM mpoucxoauT 3amMeHa CHMBOJIA, a
Kypcop IpOABHUTaeTCs BIPABO, JaBasi BO3MOXKHOCTb BhIOpaTh CIENyIOIINUNA CUMBOJ MMeHU. MmMeercs
BO3MOXXHOCTh MEPEUTH B HIKHUI PETUCTpP, TO €CTh MOMEHITh HAOOpHOE T0JIe C MPONHUCHBIX OYKB Ha
CTPOYHBIE, HO TaKas 3aMEHa JOMYCKAEeTCs TOJIBKO OJIMH Pa3 32 BPEMs PEAAKTUPOBAHUS OJHOTO UMEHU.
it 3TOrO0 Kypcop YCTaHaBIMBAaeTCs Ha KOMaHIy «abc/aOB», pacHoJIOKEHHYI0 B HUXKHEW CTpPOKe
clieBa, 3aTeM Ha)kumaeTcs kiaBuima «KENT».

He o0s3aTenbHO 3aMeHATH MOAPSAT BCE CUMBOJBI TEKYIIEro UMeHH. J[s BHIOOPOYHON 3aMEHBI
CHUMBOJIOB NPEAYCMOTPEHBl KOMaHAbl < > MPOJBMKEHMSI Kypcopa BIOJb UMEHM, PACIOJIOKEHHBIE B
HUKHEH cTpoke crpaBa. [locie Toro, kak BbhIOpaHa oJlHAa M3 ATHX KOMaH], Ka)XJ0€ HakaTue Ha
knaBumry «kENT» Oyzer npoaBUrath Kypcop Ha OJIHY MO3HIIMIO B HY)KHOM HarpaBJICHUH.

Kak Tompko myTeM penakTUpPOBAaHUS TMOJNYYEHO KelnaeMoe WM OOBeKTa, IOJIb30BaTellb
ycTaHaBiauBaeT Kypcop Ha koMaH1y «ENTER», pacnonoxkeHHy0 B HUJKHEUW CTPOKE, 3aT€M Ha)KUMaeT
knapuiry «ENT». [Ipoucxoaut Bo3BpaT B 3KpaH, n300pakeHHBIM Ha pucyHke 4.3.2 cneBa, Mpu4eM B
Ka4yecTBE TEKyILero OyJaeT yKa3aHO OTpeJakTHpPOBaHHOE MMs oO0bekTa. Jlanee moip3oBaTesb MOKET
Haxath knaBuiy «ESCy» st Bo3Bpata B noaMento «Peructpanus [TKDy.

Ecnu sxenaemMoe nMs 00bEKTa yXKe MCIOJIb30BATOCH ISl PETHCTPallii B JAHHOM IpUOope, TO He
Tpebyercs ero co3maBarh. JlocTtaTouno Oyner akTuBHUpoBaTh NYHKT «llocmemnme 10...», 3arem
BBIOPATh UMl U3 OTKPBIBILIEHCS TaOIUIIBI.

Ecimu ogHo u3 10 paHee MCMOIB30BaHHBIX MMEH BBIOpATh Kak TEKyIee MMsS 00BEKTa, TO OHO
yOupaercst U3 TabJIUIbl, a TO UMsI, KOTOPOE ObUTO TEKYIIUM, TOMEIIAETCs B TAONIHUILY.

4.3.4 Bbibop coecnnacoeaHHO20 Harpsi>XeHus
@ eo/08/13 20:03:07 QO 2% i mm

COlr IACOBAHHOE HANPAXEHWE :
dazHoe 0002208

¥ 2408 104k 5@ly

Pucynox 4.3.3 - Bei6op coriiacoBaHHOTO HaINPsHKEHUS
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BosmoxHOCTS BBIOOpa HOMHHAJIBHOTO WJIM COTJIACOBAHHOTO HAMPSIKEHHS] OTKPBIBAeTCS MpHU
BXOJKJICHUH B ITYHKT «COIJIACOBAHHOE HampshkeHue» noaMeHto «Perucrparus [IKO».

UtoOBI 3a/1aTh COTJIACOBAHHOE HAMpsDKEHUE, HaKMUTE Ha kinaBuity «ENT». B cootBeTcTBHHU C
ycTaHOBJIeHHBIME B Hactpoiikax ko3 duimenrom TpaHCPOpMaUd U HOMHHAIBHBIM BXOTHBIM
HampspKeHHeM Mpubopa, pacCUMTHIBAETCS aBTOMATHUECKH MaKCHMajlbHOE U MHUHHMAJIbHOE BBICOKOE
HaIpsDKEHNE, KOTOPOE MOXKET ObITh U3MEPEHO.

[ o4/e8/15 17:00:40 QO ¢
COr NACOBAHHOE HANPAXEHWE :
DasHoe Qa2208
MWH. 0001908
MaKc. 0002508

¥ 2408 104Kk 581

Puc. 4.3.3a — u3MeHeHne COINIaCOBAaHHOTO HAIPSKEHUS

4.3.5 Cucmema anneKmpocHabxeHus

[Tyakr «Cuctema snexTpocHaOxkeHus» noaMeHto «Peructparus u [IKD» ciayxut mans Beidopa
THUIA SJIEKTPOCHA0KEHHSI, B COOTBETCTBUU C KOTOPHIM OYIIyT MPOU3BOIUTHCS M3MepeHus u pacuer [TKD:

@)24/00/13 18:15:45 oO¢ @@
CUCTEMA 3/IETKPOCHABKEHWA :

V¥ CUMHXpOHW3MpOBaHHaA cucTeMma
WzonuMporaHHasa cucTeMa

¥ 2408 104k 5@ly

Pucynox 4.3.4 - Bei6op cucTeMbl 2JIEeKTPOCHA0KEHHUS

4.3.6 Ycmasku

[Tynkr «YcraBkn» noamenio «Perucrpanus [IKD» cimyxur g Beroopa Trma ycTaBok (yCTaBKH
npuBeieHbl B Tabauie 4.3.1), B COOTBETCTBUU € KOTOPBIM OYIYyT NPOU3BOIUTHCS U3MEPEHUS U PACUET
[TIKD. Ecnu BBIOpaTh 3TOT MYHKT U HaxaTh kinaBuiy «ENT», To oTkpoercss okHO. B HeM Bo3MOkeH
BBIOOp OJTHOTO W3 IIIECTH THUIIOB YCTAaBOK, M3 KOTOpHIX 4eThipe cooTBeTcTBYtOT ['OCT 32144 nns
Pa3JIMYHBIX HOMUHAJIBHBIX HAIIPSOKEHUN B TOYKE MIEPEAAYN IJIEKTPUUYECKON dHEpruu. [14TeIi 1 mecTon
TUIIBI 3ape3€pBUPOBAHbI JAJIS1 YCTABOK, OINpPENENIAEMBIX I0JIb30BaTelIeM MpUOOpa A TOYKH OOIIEero
MIPUCOEANHEHUS K DJIEKTPUUECKOM CETH.

Bce miecth TUIOB yCTaBOK XpaHATCS B MaMATH NpuOopa B JABYX BapHaHTax: Ul OJHO(A3HBIX
(Tpex¢a3HbIX  YETBHIPEXMPOBOIHBIX ceTeil) M  Tpex(dasHbIX TPEeXIMpOBOIHBIX cerTell. Bribop
COOTBETCTBYIOILIETO BAapHaHTA IPOMCXOANUT aBTOMATHUYECKH B 3aBHCUMOCTH OT CXEMBI MOIKIIOUECHHS
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npudopa K cetu. [1o ymoadanuio Bce THITBI TIOJIh30BaTENbCKUX ycTaBOK cooTBeTCTBYIOT ['OCT 32144 nnis
cereii 0,38 kB. Bbibop THma ycraBok ocymiectsisiercs ¢ momontpio kiasum U u 11, Iins BBoma HOBOTO
THIA YCTaBOK HeoOXoaumo HaxaTh kimaBuiry «ENT», ams oTkaza OT W3MEHEHHsl THIAa YCTaBOK
HE0O0X0IMMO HaxaTh KiaBuiry «ESCy.

W3MeHeHne 3Ha4eHMil HOpMaJIbHO JIONYCKAaeMBbIX (ClieBa Ha 3KpaHe) M NPEAEIbHO JOIYyCKAaeMbIX
3HayeHuit (cmpaBa) [IKD momb3oBaTenbCcKuX yCcTaBOK BO3MOXKHO B TyHkTe «llomp3oBarens 1(2)» -
«Cw™morperb/penaktipoBarb» win ¢ 1K (mporpamma DHeproMOHUTOpUHT Diekpocereid). OTKIOHEeHHs
YacTOTHI SBJISIETCSA 3HAKOIIEPEMEHHBIM, OCTAJIbHBIE 3HAYEHUSI OCTAOTCS MOJIOKUTEIbHBIMU Beeraa. 1locne
BBOJIa YCTaBKM HakmuTe Ent 111 coxpaHeHus1.

N3menenne ycraBok no 'OCT 32144 wenoctynHo. [Ipu npucoeAMHEHNH K AIEKTPUYECKON CETH C
HOMMHAJIBHBIM HarnpspkenueM 625 kB, 35 kB wm 110-220 kB yepe3 uzmepurenbHbie TpaHC(HOPMATOPBI
u BeIOOpe 3HaueHW yctaBok 1o ['OCT 32144 nnsi COOTBETCTBYIOMIErO Kjlacca CETH, HOMHUHAIBLHOE
HalpsbKeHHe B DHeprorectepe He0OXOIMMO YCTAHOBUTH B COOTBETCTBHU CO 3HAUCHHEM HANpsDKEHMS Ha
BTOPUYHBIX 0OMOTKaX M3MEPHUTEIbHBIX TpaHchopmaTopo. B nampHelimem, npu nepenade apxusa Ha [1K
¢ nomotpio 110 «3HeproMoHUTOPHUHT 3JeKTpoceTeil», HeoOxomumo OyneT BBectd Ha I1K mapamerps
UCTIONIb30BAHHBIX M3MEPUTENBbHBIX TpaHc(OpMaTopoB, AJsl TOTO YTOOBI BCE 3HAYEHUS HM3MEPEHHBIX
apaMeTpoB DJIEKTPOCETH OBUTM TepecuuTaHbl ¢ ydeToM KoddduimentoB Ttpanchopmaimu (Oomnee
nosipooHo cM. «IIporpamma « D9HEPrOMOHUTOPHHT JIEKTpOCeTEi». PYKOBOICTBO MOIB30BATEIIS)

[Bloc/02/15 12:12:40 oy $CIRZ 06/ee/15 12:02:33 oy  $C
YCTABKW (HOPMATWMBHBIE 3HAYEHWA) YCTABKW MOAL30BATEAA 2
rocT 32144-2013 0.38«B OTKAOHEHWe 4acTOThHI:
MCT 32144-2813 6-25xB BHWUZ -9.200y  -9.480Mu
rMocT 32144-2013 35kB BBEpX +0. 280y  +9.4880My
rocT 32144-2013 110-220xB OTKAOHEeHWe HanpAXeHWA:
MonbzoBaTena 1 (+) 02.000% 12.000%
V MNonb3oBatena 2 (-) 05.000%  09.000%
Joza daukepa:
Pst @1.200 @1.380
P1t 06, 500 . 080
W 240B 104K 56y W 240B 104Kk 56y Ry 3cC
@ 29/08/13 20:04:51 o0 ¢ 2 ¢ m@Z)30/09/13 10:35:26 o0y ¢
YCTABKKM TNOANL30BATENA 1 YCTABKKM TOCT 6-25kB
CMOTpeTh/pefak TUpPOBRaTh P1t =g == 91 . 006
Konuwporatb uz MOCT @.38kB Koadd.obpaTHoit nocnen.K2u:
KonupoeaThb MoCT 6-25kB 02.000%  04.000%
KonupoBaThb MOCT 35kB Koadwp. Hynepoin nocnen.Kdu:
KonupoeaTthb rocT 119-220xB 02.006%  04.000%

= =
W w

=

Koadd. rapMOHWMK CyMMapHBIA:
05.000%h  @2.000%
Koadd. rapmoHuk 2..20
Koadd. rapmoHuk 21..4@
W 2408 184Kk 58U
[Z)]27/00/13 14:05:43 oD¢ @A

2408 104k 58Iy

YCTABKKW KO3®D.I APM. @.38kB

2: @2.00e%  03.000%
05.000%  07.500%
@1.000%  01.500%
06. 008k  09.000%
00.50e%  00.750%
05.000%  07.500%
00.500%  00.75e%
@1.508%  92.250%
@0.50e%  00.750%
v 2408 184k 56y

Pucynok 4.3.5 - Beibop yctaBok
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Tabauya 4.3.1

YcraBku coraacuo I'OCT 32144

95% BpemeHun

100% BpemMeHu

nopspokK 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
a1 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
47 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 Mlumepeanbl omyemos K3

yuxr «MHTEpBaNBI O0TUETOB [IKD» ciyxur nns BeiGopa 0AHOTO U3 JBYX MHTEPBAIOB

OTYETOB, B COOTBETCTBUH C KOTOPBIM OyIIyT MPOU3BOJUTHCS U3MEPEHNUS U CTaTHCTHUECKast 00paboTka
apxuBoB I1KD.

@ e9/028/13 20:05:39 QO .24 i mm
HMHTEPBAAN OTHETOB TK>3
V 1 cytkn (26400cek)

7 cytok (604200cek)

W 24808 104Kk 5@y
Pucynok 4.3.6 - Bei6op unrepsana otuera [1KD

4.3.8 Apxuebi pecucmpauyuu K3

[Tynkt «Apxussl peructpanuu [IKD» nogmento «Peructpamus [IKD» cinykut mjisi moxydeHus
uHpopmarmu o6 apxuax [1KD, xpansmuxcs B DHeprorecrepe.

@ 09/03/13 20:06:15 oD P % ¢ mmf@) 19/08/13 14:21:21 oD $EH
PETMCTPALWA 200000006 PEMACTPALMA 000060011
MMa: 30072013 ----————- APXMB K3 00000013 (1n=1)
Hauvano: 3©/07/13 10:35:20
Koneu: @2/08/13 10:41:30
Apxueoer [K2: 4
BuiknwuyeHuii: @

Hauano: 19/08/13 13:10:00
Koneu: 19/08/13 13:20:00
18cek.oTcyeTOB: 55
1&MuH.0oTCcHeTOB: 1

Ycped.3Hau: 86591/433/0

W 2408 104k 5004

W 2498 10Ak 58U
Pucynok 4.3.7 - Dkpan npocmoTtpa apxuBoB [TIKD

Haxas «ENT» M0OXHO TOCMOTPETh IOMOIHUTEIbHYIO HHPOPMAIUIO 00 apXuBe.

4.3.9 Pexxum 3anycka peaucmpauyuu

[Tynkt «PexuMm 3amycka peructpanun» noamenio «Perucrparnus u [TKDy» cimyxut mis Beioopa
TUMA 3alycka perucTpauuu (pyyHbIM WM TIO pPACHUCAaHUIO, BpeMs KOTOPOTrO 3aJlaeTcs
M0JIb30BATEJIEM), B COOTBETCTBUU C KOTOPHIM OyIyT MPOU3BOAUTHCSA n3MepeHus u pacuet [TKD
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@ 00/08/13 20:06:57 OO 4 i mm

PEXAM 3AMNYCKA PEIACTPALMIA

V¥ PyudHoin 3anyck
3anyCcK no pacnucaHul:
3anyckK 25/07/13 11:10:00
OKOH4YaHWe 25/07/13 11:20:00

v 2408 104k 5@y
Pucynoxk 4.3.8 - Be16op pexnma 3ammycka perucTpauu

Baxxno! Ymoowr ewviOpams pexcum 3anycka no pacnucamulo, HeoOXo0umo cHauana
8bICIAGUMb 8PEMA OKOHYAHUS, 3ameMm 8PeMsa HAuand, a 3amem HAM3Camv HA NYHKM «3anyck no
pacnucanuioy.

B cnyuae, ecniu Bel paboTaere moj mapojeM yHpoUEHHOro pexuma — 4444444444 1o
JNOCTYIEeH TOJbKO PYYHOW 3alMyCK/OCTAaHOBKA PETUCTPAlMM M TPOCMOTP TEKYIIUX 3HAYCHUI
HaIpsKEHUs1, TOKA U YIJIOB C SKpaHa pucyHok 4.3.8a. BXxoa Ha 3TOT 3KkpaH — cpa3y Nociie BKIIOUECHHS
1 BBOJA napois 4444444444,

04/08/15 17:25:21 o &3
SHEPTOTECTEP NK3-A
HE]I'IpFl}HEHHE M TOK

¥ranl
HANATE PEMTMCTPALIMH

BoiknwueHwe npubopa

W 2488 184K 58y
Puc. 4.3.8a — skpaH ynpoIIEHHOT0 pexXuMa.

4.3.10 Oyucmka namssmu npubopa

Komanny ¢opmatupoBanus mamsaTH WIUTIOCTPUPYIOT TpU 3KpaHa Ha pucyHke 4.3.9. JleBblii
oTpakaeT npouecc GopMaTUPOBAHUS MAMATH C MOMEHTA MOJITBEPKAECHUS KOMaH/Ibl, IEHTPAJIbHBIA —
nporiecc popmarupoBanus. [IpaBblii oTMeyaeT MOMEHT OKOHUAHUS (POPMATHPOBAHMUS.
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[Z)25/09/13 16:51:40 QO+ m @l 25/09/13 16:52:08 QO
OYMCTKA NAMATH NPUBOPA OYUCTKA MAMATA NPUBOPA

A O4YUCTKKM NaMATWM npubopa Ana ouMCTKKM NaMAaTHM Npubopa

HaxmMmTe 1

¥ 240B 10AKk 50Iy ;
[Z]25/09/13 16:52:33 O
OYMCTKA NAMATU NPUBOPA

Ana ouncTKKM namaTu npubopa
HaxmMmTe 1

OYACTKA TIAMATA NMPOU3BEJEHA

Yy 2408 1@hk S0y
Pucynok 4.3.9 - Dxpanbl popMaTupoBaHUs AMATH TpUOOpa

4.3.11 ®nukepmemp

ITo TOCT P 51317.4.15-2012 (MBK 61000-4-15:2010) meTom u3MepeHHi a03bI (uHKepa
oTpesensieTcss MOJeNbio JIAMIIBI. B DHeprorecrepe mMeeTcsi B3BEHIMBAIOIIUNA (QHIBTP, KOTOPHIH
MOJICIIUPYET YAaCTOTHBIM OTKJIHMK 3PUTENBHON CHCTEMBI YelOBEKa MpPH KOJIEOAHUSX HAMPSKEHUS
CUHYCOUJATbHOM (OpPMBI, MMOJaBAEMOr0 Ha Ta30HANOIHEHHYIO JJEKTPUYECKYI0 JlaMIly ¢
oucnupanbHoil HuUThbIO HakanmuBanus (60 Bt, 230 B wwmmm 60 Br, 120 B). YacrorHas
XapaKTepUCTHUKA BBIOMPAETCS B 3aBUCHUMOCTH OT CHCTeMBI 3jekTpormTanus: 120 u 230 B, 50 u
60 I'm.

[Zlea/ea/15 17:06:54 ¢  $CT
OAUMKEPMETP 1IEC 6l100@-4-15:2010
V Mogens namnel 2308 50y

Monens nammel 2308 664

Mogens namnel 120B S0y

Moaens namnel 120B 600 u

¥ 2408 104Kk 581
Puc. 4.3.10
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4.4 HacTpounku

4.4.1 MeHro «<Hacmpolku» u ypoeHu docmyna

Mento «Hactpoitkn» (pucyHok 4.4.1) OTHOCHTCS K OCHOBHBIM peXHUMaM paboOTHl Tpudopa u
JMOCTYN K OTJENBbHBIM €r0 MyHKTaM 3aBUCUT OT TOTO, KaKOW Mapoiib ObLI BBEACH MPHU BKIIOUYECHUU
Oneprorecrepa [IKD. ITpu BkitoueHnu ¢ naposiem 1-ro ypoBHs JOCTYHO 6 MYHKTOB MEHIO:

= (CxeMa MOAKIIIOYEHUS U MIPEAECIIbI,

= (CBA3b C KOMIIBIOTEPOM

= BIIO,

= JlaTa u Bpewms,

* HacTpoWKu MeHIo,

* PacnpezneneHue namsTH apXUBOB,

[Ipu BrItOYEHHH TIpUOOpa ¢ MapoyieM 2-T0 YPOBHS JOCTYIEH JOMOJHUTENBHO eme | MyHKT
MEHIO:

* HacTpoHKH 110 YMOJIYaHUIO.

[Zlos/es/15 10:36:11 Q¢  $CJ
HACTPOMKH
Cxema NOAKAHYEHWMA WU MNpenenb
CBAZb C KOMMBHTEpPOM
JlaTta u BpemMsa

BMNO npubopa

HacTpoiiku MeHn

PacnpeseneHne nNaMaTW apxXWBOR
HACTPOMKK MO YMOHAHWH

W 240B 104k 500y R e

Pucynok 4.4.1 - MeHIo pexxuMa HaCTpOUKHU

B kaxaoM u3 myHKTOB MeHIO «HacTpoWku» AOCTYNMHBI ISl KOPPEKTHUPOBKU pPa3IUYHbIC
napamerpsl. IlepeMelleHne Mo MyHKTaM MEHIO ocymecTsiserca ¢ momoupio knaum U u 11, s
BXOJ/Ia B BBIOpAaHHBIN IMYHKT MEHIO HEOOX0oauMo HaxkaTh kiaBumry «ENT», mis Bo3Bpara B riaBHOE
MeH10 — kiaBunry «ESChy.

Bri6op nmynkra «Cxema MOAKIIOUEHHUS U MPEeNbl» BO3MOXKEH KaK 4epe3 CUCTEMY BIIOKEHHBIX
MEHIO, TaK U U3 JI00oro pexxuma pabotsl DHeprorecrepa [IKD, ¢ momompio «ObICTpOi» KIaBUIIU
«F».

4.4.2 YcmaHoeKa cxeMbl MOOK/TIoYeHUSs

[Tynkt «Cxema MOAKIIOYEHHS] W TMpelneibl» MOXKET TMOHAaJ0OUThCA TMOJIb30BATEN0 MpU
HAYaJIbHOM BKJIIOUEHHHM OHEprorecrepa, a TakXke B CIydae H3MEHEHHs] CXEMbl MOJKIIOYCHUs
paboraromiero npudopa. [Ipu sTom mosBisIeTCs 3KpaH, n300pakeHHbIN Ha Pucynke 4.4.2 ciesa.

DHeprorecTep MO3BOJIAET MPOU3BOJUTH M3MEPEHHUSI B DJIEKTPOCETAX TPEX THUIIOB: Tpex(hazHOM
YETBIPEXITPOBOIHOM, Tpex(asHOW TPEXMPOBOJAHOW U oaHOGA3HOW JBYXNMPOBOAHOW. I[Ipm sTOM
BO3MO>KHBI UETBIPE BapUaHTa MOJKIIOUEHUS DHEProTecTePa K AeKTpoceTsaM (cM. [Ipumeuanue).

Beibop Tuma cxembl MOAKIIOYEHHS] UMEET 3HA4YeHHe g BCeX JalbHEHIINX H3MEPEeHUN.
Texymas cxema MOAKIIOYEHHS TOCTOSHHO OTOOpa)KaloTCs Ha JAWCIUIEE B BHUJE CHMBOJIA B Hayalle
HUKHEN CTPOKU COCTOSHHUS:

54



MC2.725.003-01 PO

| 2408 10Ak 50y

\' 240B 10AK 500y By 3¢

Sy 2408 10Ak 50y A
V' 240B 104k 50 1L

IIpumeyanue. [Ipu u3mepeHnsx B TpexdasHOW TPEXMPOBOAHOW CETH DHEProTECTEP MOXKET
paboTaTh B OHOM M3 JIByX BapUAHTOB MOIKIIOUEHHS K TOKOBBIM LIETISIM:
* TpuOOpP MOJIKIIOYAETCS HETIOCPEACTBEHHO K TPEM TOKOBBIM IeTisiM (a3HbIX TOKOB A, B u C;
* npubOp MOJKIIOYAETCS TOJIBKO K JIBYM TOKOBBIM IemsiM ¢a3Hbix TOKOB A u C (3-da3nas
cxema ApoHa). 3HaueHue Toka (a3el B onpenensieTcs mporpaMmmHoO.

@ 09/08/13 20:10:58 o = ¢ @) 09/02/13 20:11:40 QO 22 o mm
CXEMA NMOAKJHMEHWMA U NPEAEAbI YCTAHOBKA CXEMb NOAKAMEHAA
CxeMa NoAgKAHYeHW A 1-dbazHan 2-npoeogHaA
HanpsxeHwe V 3-¢azHas 4-npoeogHan
Tok 3-¢gazHan 3-npoBogHaA
3-dpasHan cxema ApoHa
Tun BKAKYEHMA HanNpAameHwA

TpaHchopMaTophl TOKA
HOMWHANLHOE HanpAxeHWe =
2208 (pasHoe)
WV 24908 104k S50y Ry i WV 2498 10Ak 58Iy
Pucynok 4.4.2 - Dxpansl 1y BbIOOpa CXeMbI MOAKIIOUEHHSI DHEprorecTepa

Br10paB nmyHKT «CxeMa MOJIKIIIOUEHUS» Ha JIEBOM dKpaHe (puc. 4.4.2), noap30Barenb ONaaacT B
npaseiii oxpan, rae knapumeii | w1 BeIGupaer Ha HyXHYIO eMy cxeMy MOAKIIOUEHHs MPUOOpa K
cetu, 3areM HaxumaeT «ENT». B 31oT MOMeHT V-00pa3Hblii Kypcop MEpexoauT Ha BHIOPAHHYIO
CTPOKY M MEHAETCS HWKHAA CTPOKa COCTOSHHUA. B J€BOM €€ KOHIE MOSBISIETCA YCIOBHOE
0003HaueHHE HOBOM CXEMbI MOJIKIIIOUYEHUS, a B IPABOM — CHUMBOJI «IIECOYHBIE YacChD», 03HAYAIOIINHN,
4TO UJET IepeHacTpoiika npudopa. Yepes HECKOJIbKO CEKYH/]| «IIECOYHBIE YachD» UCYE3al0T U MpHOOp
TOTOB K U3MEPEHUSM.
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4.4.3 YcmaHoeka noOduana3oHOe8 Halpsi>XeHusi U moKa

@ 09/08/13 20:10:58 ol ¢y mlZl25/12/12 18:30:36 oY $a@@
CXEMA NOJAKJHHEHAA KW TPEJESDI YCTAHOBKA TIPEJAEAOB HAMNPAXEHAA
CxeMa NoAgKAHYeHWA 16B

HanpaxeHuwe 608
Tok V 240B

Tun BKAHYEHWA HarnpAxeH1A

TpaHcdopmaTopsl TOKA
HoMMHanLHOe HanpﬂmeHme:
2208 (dasHoe)

WV 2408 104k 500y R

@ e9/08/13 20:10:58 o % ¢ wm @P)05/09/13 14:58:52 o ¢

W 2468 1804k 500y

CXEMA MNOAKAHHMEHAA WM MNPEAEAL YCTAHOBKA MPEAEAOEB TOKA
CxeMa nogrKAH4YeHuA V 10A - whnewm
HanpaxeHwe
Tok

Tun BKAWYEeHWA HalnpAxeH1A

TpaHcdopMaTopsl ToKa
HoMUHANLHOE HanpAMeHWe :
2208 (pasHoe)
W 2408 10AKk 5@ln Ry v W 2408 10AKk S5dluy

Pucynok 4.4.3 - Dxpansbl 1 BbIOOpa MpeIeoB HANPSKEHUS U TOKa

Bri6paB mynkT «Hamnpsbkenue» nin «Tok» u3 moameHio «Cxema MOJIKIIOUCHHS W TIPEACIIbI»,
10J1b30BATENb MOMAAeT B COOTBETCTBYIONIHIT dKkpaH, rae kiasuimeil | umn 1 BeiOupaer HyxHbIH eMmy
npenen, COOTBETCTBYIOUIMM HOMHHAJIBHOMY HANPSDKCHUIO CETH WM HOMHHAJIBHOMY  TOKY
MOJKIIIOYEHHBIX TOKOM3MEPHUTEIbHBIX KilemieH, 3aTeM HaxxuMaeT «kENT». B ator MomenT V-00pa3Hbiit
Kypcop IepeXOoAUT Ha BEIOPAHHYIO CTPOKY M MEHSIETCSl HUXKHSASA CTPOKA COCTOsAHUsA. B 1eBoM ee koHIe
NOSABIISIETCSA YCIOBHOE 0003HAUEHHE HOBOT'O Tpe/ieia U3MEPEHHs, a B IIPAaBOM — CHMBOJI «I1€COYHBIE
Yachl», 03HAYAIOIMI, YTO UAET IepeHacTpoiika npudopa. Yepes3 HECKOJIBKO CEKYH/ «IIECOUYHBIE Yachl»
UCYE3aI0T ¥ MPUOOP TOTOB K U3MEPEHHSIM.

Buaumanmue! Ilpenen 10 B ucnonp3yiiTe TOIBKO A M3MEPEHUI HANpsDKEHUs! (M MOILHOCTH)
BTOPUYHOM LIeNH TpaHC(hOpMaTOpa TOKA.

VYcranoBka nmpubopa Ha OAHY U3 IBYX HOMHUHAIBHBIX 9acToT (50 I'm i 60 ') mpoucxoaut
AHAJIOTUYHO IMYTEM 135160pa ITYHKTAa «HoMuHanbHas gyacToTa U3 IIOAMEHIO «Cxema IIOAKIOYCHUA U
pesienby.

4.4.4 lNlapamempbl mpaHcgopMamopoe

«TpanchopmaTops! HanpspkeHus» U «TpaHcopMaToOpsl TOKa» SBIAIOTCSA MOCIEAHUMHU ITYHKTaMH
noaMeHro «Cxema TOAKIIOUeHUsT W mpenensl». OHM MOTyT HOHaJOOWTHCS TONIB30BATENI0 B Cllydyae
I0Ia4l BXOJHOTO CHUTHAJIA 4epe3 H3MEpHTENbHbIE TpaHC(OpMATOphI (IIPEABAPUTENBHO HEOOXOANMO
BBIOpaTh OMiuio TpanchopmaropHoro BkmodeHus B mynkre «TUIT BKIIFOUEHUW A HATIPSOKEHU S »).
Beiopas Tun BrirodueHHs «TpaHC(OpMATOPHOE», MONB30BATENb IOJYy4aeT JOCTYN B  ITyHKT
«TpanchopmaTopsl HanpsHDKEHUS» W TIOMANACT B COOTBETCTBYIOIIMM AKpaH, /i€ KJIaBHUIIEH U wm
i BBIOMpAET HY)XHBI €My BapHaHT TpaHchopmaTopa, 3ateM HaxumaeT «ENT». Ilpu sTom Ha sKkpane
MEHSETCS BUJ HWDKHEH CTPOKM COCTOsSHUS. B JI€BOM €e KOHIE IOJICBEYMBACTCS KPAaCHBIM TOT IPEEI
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U3MEpeHHs HampsHkeHus (MM  TOKa), K KOTOPOMY OTHOCHTCS BBIOPaHHBI W3MEpPUTEIbHBIH
TpaHchopmaTop. B mpaBoM KOHIIE HMXKHEH CTPOKH COCTOSHHMS TMOSIBISAETCS CHMBOJI «TI€COUHBIE YachDy,
O3HAYAOIINN, YTO UJIET MIEPEHACTPOIKa Mprodopa.

Jlns TT Ha 51eBOYM MO3UIUU YUCIIOBOTO II0JISI BOZHUKAET KypCOp B BHJI€ KPACHOM ITOACBETKH, U Y
MOJIb30BATENSl TOSBISETCS BO3MOXKHOCTH MOJATBEPAUTH BBICBEUEHHBIM Ha JKpaHe KOod(pGUIIUEHT
npeoOpa3oBaHusl U3MEPUTETHLHOTO TpaHc(hopMaTopa TOKa, MU K€ OTKOPPEKTUPOBATH ATOT MapaMeTp
MyTeM pelaKTUPOBAHUS LIUPPOBOTO MOJISL.

OTKOppEKTUPOBAB (MM OCTAaBUB 0€3 H3MEHEHUS ) MapaMeTp, Moab30BaTeNlb HaxuMaeT «kENT.
B 3T0oT MOMeEHT 3HaueHue mapameTpa GUKCUpPYETCs, a COAeprKaIlas TOT apaMeTp CTPOKa OTMEYaeTcs
V-00pa3HbIM KypCOpOM.

@eo/es/13 20:10:58 ¢ Y mlR) 09/08/13 20:13:48 O ¢ 2% ¥ mm
CXEMA MOAKMHYEHHMA W NPEAEALI TN BKAHMEHWA HAMPAXEHWA
CxeMa NnoaAKAHYeHKA W ﬂpHMDe BEKSHYEeHWE
HanpaxeHue TpaHcdpopMaTopHOE BKAHYEHME
Tok

Tun BKAHMYEeHKWA HanpAxeHWA

TpaHcdopMaTopbl TOKA
HOMMHAALHOE HanpsKeHue :
2208 (¢pasHoe)

W 2408 1804k 58y R e

W 2408 104Kk 50y
@oo/e8/13 20:14:38 ol % ¢ mm MZ125/09/13 15:02:32 Q¢
TPAHCOOPMATOPHl TOKA TPAHCOOPMATOPB HAIPA
V¥ HE ucnoab3ywrtca .10/KB (! ]
McnonbsywTca 90001:1A . 00/ KB
McnonbsywTca 90001:5A4 . 15/KB
.30/ékB
. 00/ GrB
. 60/ GrB
. 00/ GrB
.50/ ékB
1.00/vKB

[

LR

o W a W ¥ o W o W W Y
=g O L
20 E W= =

LA = :

o W o ¥
-
)
=

W 2408 104k 58y ; 184k 58y
Pucynox 4.4.4 - Dxpansl 17151 BBIOOpa TpaHCHOPMATOPOB
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Pucynox 4.4.5 Anroputm BeIOOpa HOMUHAJIBHBIX 3HAYCHUH, TPaHC(HOPMATOPOB U CXEMBI BKITFOUCHUS

4.4.5 Hacmpoliku. Cesi3b ¢ KOMNbLIOMEPOM

DTO0 MOAMEHIO COJIEPIKUT B ce0e TpU IMyHKTA Ha BBEIOOP CO crmoco0oM ycTaHOBKH cBsi3u ¢ [1K:

m [Ipsamoe nogkmouenue no USB

m [Ipsmoe nonkmouenue mo Wi-Fi

m HTepHer MapuipyTuzaTop

[Tynkr «rpsimoe noakmouenue mo USB» nocTyreH 1i1st BHIOOpa M He UMEET MOAMEHIO.

[Tpu BEIOOpE MyHKTA «IIpsiMoe ToKItoueHue mo Wi-Fi» oTKpbIBaeTcs MOAMEHIO ¢ HACTPOHKAMH.
Ucnons3yercs npu Hannmuun aganrepa WiFi — USB.

[TynkTsel [Taposb, IP ampec u Macka moJiceTH JOCTYIHBI ISl PEAAKTUPOBAHUS.
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[lpu BBIOOpPE TyHKTAa «WMHTEPHET MAapIIPYTH3aTOP» TaKKe OTKPBIBACTCS TOAMEHIO C
Hactpoiikamu. Mcnone3yercs npu Hanuuuu agantepa WiFi — USB.

4.4.6 Hacmpolka dambi u epemeHuU

Ha Pucynke 4.4.6 cieBa noka3zaHo MoJMEHIO, B KOTOPOE MOJIb30BATENb MIOMAaeT, BHIOPAB MyHKT
«Bpems u nata» u3 meHw «Hactpoiiku». Ha 3ToM mpumepe BUJ SKpaHa COOTBETCTBYIOT paboueMy
cocrostHuto npueMHuka GPS, a umenHo:

= «CnyrHuk» — cumBon npuemHuka GPS (Tperuii cmpaBa Ha BepXHEH CTPOKE COCTOSIHUS)
IIOJICBEUEH JKEITHIM, TOT'/1a KaK Mpu oTcyTcTBUM curtana GPS ero koHTyp uepHbIii;

" B HIDKHEW 9acTH DKpaHa OOHOBIISIOTCS JaHHBIE 00 OTKJIOHEHUHU BpeMeHH B mpubdope ot GPS.

[Zlos/ea/15 14:19:48 O ¢ & $ 2] 26/12/12 19:39:51 oD ¢ & ¢ mm
HACTPOMKA AATH M BPEMEHW ABTOMATUYMECKAA KOPPEKUWA (GPS)
¥cTaHoBKa AaTel M BpeMeHu Bbik nueHa
BpeMeHHaA 20Ha V¥ BrknwueHa
ABTOMATUYECKAA KOppekuuA
MoBepOYHbIM 2BYKOBOW CUIrHan
KypHan kKoppekumia
OTknoHeHwe ot GP5:
+0.002 cexkyHAa
lNocnegHAAa koppekuwa no GPS:
05/08/2015 14:18:12
W 2488 194Kk 58y Ry 3c'VY 240B 10Ak S0y
Pucynok 4.4.6 - DxpaHbl HACTPONKH J1aThl U BPEMEHU

4.4.6.1 Ilpm BXOXIEHUH B TMYHKT «ABTOMaTu4ecKass KOPPEKLUS» IPEIOCTABIAETCS
BO3MOYKHOCTh BKJIIOUMTh WJIM BBIKIIOYUTh ABTOMAaTHYECKYI0 KOPpPEKLMH BpPEMEHM, BBIOpaB
aJIbTEpHATUBHBIN peskuM Ha skpane (Pucynox 4.4.6 cmpasa). Beibop ocyiiecTBisieTcss ¢ MOMOIIBIO
wrasum U, 11 i «ENT». HamnpoTus BeIOpaHHOTO peknuMa mosBiseTcst V-o0pa3Hbiii Kypcop. Ha cumBon
GPS nHa BepxHe#l cTpOKe COCTOSHHUSI 3TOT BBIOOp HE BIHMSET, MOCKONbKY npueMHHK GPS pabGortaer
HE3aBUCHMO OT TOT'0, UCHOJIb3YET MPUOOP €ro JaHHbIE JUIsl KOPPEKLUH BPEMEHN WIIN HET.

4.4.6.2 CnpaBa Ha pucyHke 4.4.7 moMelieH 5kpaH BbIOOpa BpeMEHHOW 30HBI. MIMEHHO ¢ Hero
ClleAyeT HauMHaTh YCTAHOBKY JIaThl U BPEMEHHU B TOM Clly4yae, KOTJa IepeMeHa 3aTparuBaeT MosiCHOe
BpeMs. PaboTa ¢ 3TuM 3kpaHoM He TpeOyeT MOsICHEHUH.

4.4.6.3 Ha Pucynke 4.4.7 cineBa TOKa3aH dKpaH, Ha KOTOPBIH TPUBOAHWT BHIOOP IYHKTA
«YcraHoBKa JaTel U BpeMeHHW» u3 MeHio «Hacrtpolika matel u BpemeHM». CTpoka COCTOSHUS
MOKa3bIBaeT, 4To npueMHuK GPS He monyyaer curnana.

[Zl26/12/12 21:00:00 o0¢ a@@yg)26/12/12 21:02:01 o0¢ @@

YCTAHOBKA AATHI M BPEMEHW BPEMEHHAA 30HA
KanmHuHrpaackoe epema UTC+3

V¥V Mockoeckoe Bpema UTC+4
ExaTepuHOyprckoe epeMa UTC+6
OMckoe epema UTC+7
KpacHoApckoe BpeMa UTC+8

6/12/12 2@:5@:54

HpkyTckoe Bpema UTC49
AkyTckoe epemAa UTC+1@
BnaameocTOKCKOe BpemAa UTC+11
MarapaHckoe BpemAa UTC+12

W 2408 10Ak 5@y

Pucynok 4.4.7 - DxkpaHbl yCTAaHOBKH AaThl 1 BPEMEHHU

W 2406 104K 50IL
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[Tpu BXOXIAEHUM B JIEBBIM AKpaH B LIEHTPE €ro (PUKCUPYIOTCS JaTa U BpPEeMsl, COBIAJAIOLINE C
TEKYIIMMH JTaHHBIMM BEPXHEH CTPOKU COCTOSHUSA Ha TOT MOMEHT. JIeBasi MO3ULMsI 3TOr0 YUCIOBOTO
MoJisi  TOJCBEYEHAa KpPacHbIM KypcopoM, U y TIOJb30BaTeNs TOSBIAETCS BO3MOXHOCTH
OTKOPPEKTUPOBATh J1aTy U BpeMs IIyTEM peAaKTUPOBaHUs YHUCIOBOro mois. [Ipolecc KOppeKTUPOBKU
napaMerpa MmyTeM pelakTUPOBAHMs YHCIOBOTO MOJIS SIBJISETCS CTaHAApTHBIM sl npubopa. Habpas
JKEeJaeMble J1aTy M BpeMsi, Mojb30oBaTesb HakuMaeT «ENT», U B 3TOT MOMEHT MEHsETCS TEKYIIee
BpeMs B npubdope, B ToM yuciie ooHoisgercs: noje «llocneansst koppekuus» B MeHio «HacTtpoiika
JaTel 1 BpeMeHn» (Ha Pucynke 4.4.6 ciea).

4.4.6.4 Tlpu BKIIFOUEHHOM TYHKTE «ITOBEPOYHBIN 3BYKOBOW CHUTHA» KXY MHUHYTY MpUOOp
BbIJIa€T CUTHAJ JUTUTENILHOCTHIO | C.

4.4.6.5 Ilpu BxoxaeHUM B NMYHKT «OKypHan KOppeKuuil» MOKHO NMPOCMOTPETh AaTy M Bpems
BBITIOJTHEHHS] aBTOMAaTHYECKON KOPPEKLIUU YacoB DHEproTecTepa U BEITUUUHY KOPPEKIIUU B MC.

4.4.7 Hacmpouku. Bepcusi BI10

[Tynkt nox nazBanueMm «Bepcust BIIO» Brmouen B noamento «Hactpoiiku» 1t nHdopMaiiu
NOJIb30BATENsl O 3aBOJACKHMX JAHHBIX MpuoOopa. Pabora ¢ COOTBETCTBYIOLIMM HSKPAaHOM He TpelyeT
MOSICHEHU.

@eo/02/13 20:17:57 Q¢ 24§ mm
WHOOPMALIMA O BIMO MPUBOPA:

WMA: SHEPTOTECTEP-TK3-A
CEPWAHbIA HOMEP: 00847

BEPCMA BMNoO: 3.003

KC M3 BMO: @x0846

KC BMo: ox1788

WH Bro1: 3.005.130723

WH BM02: 3.004.130426

Y 2408 104k 58Iy Rier 3¢
Pucynox 4.4.8 DkpaH ¢ 3aBOJICKUMHU JaHHBIMU TTprOOpa

4.4.8 Hacmpouku meHro

Ha Pucynke 4.4.9 mokazaHo MOAMEHIO M JBa HKpaHa, K KOTOPHIM IMPHUBOIHUT BBHIOOP IYHKTa
«IloncBetka aucruies» U3 MeHiO «HacTtpoiiku MeHro». 3HaueHHe M300paKEHHBIX HAa HUX OMNIUNA HE
TpeOyeT MOSICHEHU.

JKenaemblil pexxuM BBIKIIOUYEHHUS MTOACBETKH, TAKKE KaK M YPOBEHb SIPKOCTH, YCTAHABIINBACTCS
IyTeM BBIOOpa COOTBETCTBYIOIIEH CTpoKu. B mMomeHT Haxkatus Ha «ENT)» HanmpoTHB BBIOpAHHOTO
pekuma nosiBisgercs: V-o0pa3Hblil Kypcop, IOCIe Yero MOKHO BEPHYTHCS K MPEABIAYLIEMY JKpaHy ¢
nomotnbio kinaBuim «ESCy.
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@We9/08/13 20:19:15 QO ¢ 2% ¢ mm
HACTPOWKK MEHH
MNoaceeTka aucnaen
UeeT pesyabTatoB W3MepeHWid
ABTODNOKMPOBKA MEHH

[Z]27/12/12 ee:45:04 o0 ¢ $@@
MOACBETKA JMCIIESA
ABTOMaTUYEeCKOS BbIKAHYEeHKWe
V¥ 2408 104k 50Iu -j| AprocTb
[Z)27/12/12 e0:46:03 oY a@y)27/12/12 ee:46:57 oY @@
MOACBETKA AMCIIEA - BbIKJHMEHWE QENOACBETKA AMCIAEA - APKOCTb
V Het YpoeeHb !
ABTOMaTUYECKKM 4yepe= 5 MUHYT YpoBeHb

V ¥poeeHb
¥poreHb

¥ 2408 104k 58Iy
Pucynok 4.4.9 YcranoBka peKMMOB IOACBETKU AUCILIES

W 24688 184k 58Iy

Ha Pucynke 4.4.10 mokazaHo TOJAMEHIO M3 JBYX IYHKTOB, OT KOTOPBIX 3aBHCHUT, OyIyT Ju
pe3yabTaThl U3MEPEHUH OTOOpaKaThCsl HA SKpaHE C HUCIOJIb30BAaHMEM IIBETOBOTO KoJa (KEITHIH —
daza A, 3enensiii — (dasza B, kpacusiii — daza C, cuanit — HelTpab). [lonp3oBaTens momamaer B 3T0
IIOAMEHIO yepe3 NyHKT «LIBeT pe3ynbTaToB usmepeHuin» MeHwo «Hactpoikuy.

@e9/028/13 20:19:56 QO 2% i mm
LUBET PE3¥/NbTATOB W3MEPEHWA:

MOHOXPOMHBI
V KenTolit-3eneHslit-KpacHelid

¥ 2408 104k 5@ly

Pucynox 4.4.10 - Bei6op oToOpaskeHus 1[BETa Pe3yJIbTaTOB U3MEPEHU I

ABTOOJIOKMPOBKAa MEHIO, €CIM BKJIIOYEHA, IPOMCXOMUT dYepe3 2 MHUH. IpU OTCYTCTBHUHU
aKTUBHOCTH KJIaBUATYphl. J{JIs mocTyma K MeHIO TpeOyeTcsl IOBTOPHO BBECTH HYKHBIN MapoJIb.
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4.4.9 SA3bIK MeHo

[TyHKT «SI3BIK MEHIO» CITYXKHUT JIJIs1 BBIOOpA sI3bIKa TIPH padboTe ¢ mpubopom.

@)12/11/13 17:00:53 o ¢ ¢
A3bIK MEHH)
V Pycckuid

English

W 24808 104k 560y
Pucynox 4.4.11 Beibop si3b1ka juist paboThl ¢ IprOOpOM

4.4.10 CmeHa naposieu

Ha Pucynke 4.4.12 moka3zaHo MOJMEHIO M JIBa dKpaHa, K KOTOPHIM MPHUBOJUT BBHIOOpP MYHKTA
«Cwmena napoiisi» u3 MeHto «Hacrtpoliku». B pesxxnme «CmeHa naposiein» MOXHO U3MEHUTh TOT Napoib,
KOTOPBIH OB BBeACH NMpHu BKIOUeHHH DHeproTtectepa [IKD (unmm maposns Oosee HU3KOTO ypOBHS).
Jlyist 5TOro HET HeOOXOIMMOCTH €IIe pa3 BBOJIUTH JNEHCTBYIOMUN Maposib. Hy»HO BBECTH MO 3ampocy
HOBBI MapoJib, HaXXaTh KiaBuiy «ENT», 3arem moaTBEpIUTH €ro, BBEIA €Il pa3 MO 3arnpocy, u
cHoBa Haxkath «ENT». BBoa maposist ocymiecTBIsieTcs: ¢ MOMOIIBIO ITU(pOBOi KiIaBUaTyphl. B ciydae
HEIMPaBUIBHOTO BBOJIA WJIM HEMPABWIIBHOTO MOATBEPKICHHUSI HOBOTO MAPOJISl 3aIIPOC MOBTOPSIETCSI.

[Z]27/12/12 13:29:12 o4 §mm
CMEHA MAPOJIEA
MNapons 1-ro ypoBHA
MNapons 2-ro ypoBHA
[@)27/12/12 13:29:59 o« §mm
BBEJAUTE MAPOJAb 1-I0 ¥POBHA

[Bl27/12/12 14:13:07 o0 @@
NOATBEPAMTE MAPO/AL 1-TQ YPOBHSA

Pucynok 4.4.12 DxpaHbl 151 CMEHBI 1apoJIs
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B CJIy4dac MpaBUJIbHOI'O IMOATBEPIKACHMA HOBOI'O ITAPOJId BBIAACTCA YBEAOMIICHUC!

[Z27/12/12 13:33:12 o< $a@@
CMEHA NAPOJIEA
MNapoas 1-ro ypoBHA

HOBbIA MAPO/Ib
COXPAHEH

W 24808 104Kk 5@y
Pucynok 4.4.13 YBengomieHue o CMEHE aposist

B otBer nosb3oBarens HaxkumaeT «ENT» u Bo3Bpamaercs B noameHro «Cmena napossi». C
3TOr0 MOMEHTa JIeMCTBYeT HOBBIM Maposb. YToOB! MpepBaTh MPOLEAYPY U BEPHYTHCS B MMOAMEHIO 0e3
M3MEHEHH, HEOOXOIMMO JI0 TOJIyUYeHHs YBEOMIICHUS HaXKaTh KiaBuiry «ESCy.

4.4.11 PacnpedeneHue namsimu apxueoe

«I[TamsTh apXWBOB» HE OTHOCHUTCS K apxuBam peructparuu [IKD, 00beM KOTOphIX HEM3MEHEH.

Ha Pucynke 4.4.14 mnoka3aHbl [JBa OJKpaHa, K KOTOPbIM TIIPUBOJUT BHIOOp IyHKTa
«Pacnipenenenne nmaMsaTu apXxuBoB» U3 MeHI0 «Hactpoiikuy. [IpaBblii 5KpaH NMOSBIISIETCS B pe3yJibTaTe
BbIOOpA MOJIK30BATENIEM OJHOM M3 30H, pa3Mep KOTOPOH OH JKEJIaeT U3MEHUTH ITyTeM PeJaKTHPOBAHHUS
YHCIIOBOTO TIOJISL.

[Iporiecc KOpPpEKTUPOBKM TapamMeTpa MyTeM pEAaKTUPOBAHUS YKCIOBOTO TMOJS SBISETCS
CTaHJAPTHBIM JIJIsi MpUOOpa W OMKCAaH IO/ COOTBETCTBYIOIIMM 3aroJIoBKOM B pazzene 4.3.6 «Bpems
HauOOJIBIINX HATPY30K».

[Z)25/@9/13 15:41:24 Q¢ m @ 25/09/13 15:47:39 O
PACTIPEAEAEHWE TAMATA APXMBOB: PACTIPEAEAEHWUE TIAMATA APXMBOB:
YcpeaAHeHnA 3 ceKyHApl &% YcpeaHeHnA 3 ceKyHApl _ %
YcpeaHeHuA 18 MUHYT 1 0% ¥YcpenHeHuA 10 MUHyT 16%

0.0 vacoe (0.0 MbaiiT)

v 2408 184k 5@y

¥ 2468 104k 5@ly

Pucynok 4.4.14 DkpaHbl pacupenesieHus aMmsITH apXUBOB

PenaktupoBanue m000ro M3 UYeThIpeX MapaMeTpoB 3aKaHuuWBaeTcs Haxkatuem Ha «ENT». B
clly4yae, €Clid BBEJACHO JOMYCTUMOE 3HAuY€HHE, MPOUCXOIAUT BO3BpAT B JIEBBIM JKpaH, 7€ MOXKHO
BBIOpATh OUEPETHON MapaMeTp AJsi KOPPEKTUPOBKH.

Pacnpenesienne mamMaTH WAeT NMyTeM YMeHbIIEHHMsl NMPOLEHTOB OJHOI0 MapamMeTrpa T.e.
BBECTH YMCJI0 B 00JIbIIYIO CTOPOHY HE MOJIY4YUTCS.
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4.4.12 HacmpoUuku rno ymosi4yaHuro

[Tyakt «Hactpoiiku mo ymomuanuto» (puc.4.4.15) cnyxuT mis mepexojaa mpudopa k cOpocy
MOJIb30BATEIHCKUX HACTPOCK U MEPEX01y K 3aBOJICKUM.

[@12/11/13 16:57:53 oy ¥
HACTPOMKW M0 YMOSHAHMI:

AnA NpMMeHeHWA HacTpoek
Mo YMOAYaHWH HawmMuTe 1

Y 240B 10Ak 500y,

Pucynok 4.4.15 - DxpaH nepexosa K HaCTpOHKaM 10 yMOJTYaHHUIO
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4.5 QnarHocTuka npunodopa

IIpu BBIOOpE MYHKTA INIABHOTO MEHIO «JIMAarHOCTHKa», Ha AMCIUIEE OTOOpakaeTcsl MOJMEHIO
BbIOOpa o00bekTa auarHoCTHKH (pucyHok 4.5.1). Ilepememenue 1O TyHKTaM IOAMEHIO
ocymectaisercs ¢ momompio kaasum U i . JIns Bxona B BHIOPAHHBIH MYHKT MEHIO HEOOXOIMMO
Haxarb kiasuiy «kENT», s Bo3Bpara B riiaBHOE MeHI0 — KiaBuiry «ESCy.

[Zlos/ea/15 14:22:10 o0 $ & ¢
AWAT HOCTUKA TIPUBOPA

lNpueMHUK GPS

AKKyMyNATOPI

HHTepdeiic USB

Moaynb ceaAzn

W 2408 184k 50y
Pucynox 4.5.1 IlonmeHro BbIOOpa 00bEKTa TUATHOCTHKHU TIPH PA3THYHBIX IMOJOKEHUSIX TPOKPYTKH

4.5.1 flJuaeHocmuka. lNpuemHuk GPS

Ha Pucynke 4.5.2 mokaszaHbl IpuMepbl OTOOPaXEHHS YETHIPEX IMOCIEI0BATEIbHBIX COCTOSHUI

npueMHuka GPS Ha skpaHe 1mocie BbI0Opa COOTBETCTBYIOIIETO MyHKTA U3 TIOJIMEHIO (pUCyHOK 4.5.1):
* AHTEHHA HE NOJK/II0YEHA;

* AHTEHHA HEJABHO ITOJKIIOUEHA;

YcTaHOBUBIIKICS pexxuM padboTsl npueManka GPS;
* AHTEHHA HE/IaBHO OTKJIIOYEHA.

2)25/@9/13 15:54:09 o ¢ [2]28/12/12 07:24:01 O e

COCTOAHWE TPHUEMHWKA GPS COCTOAHAE NMPHUEMHUKA GPS
- H

Z28/12/12 ©7:29:19 ¢ & ¢y mm@Z)28/12/12 07:46:58 oO¢ ¢
COCTOSHWE MPYEMHUKA GPS COCTOSIHWE MPUEMHVKA GPS
N N

/“’ \\ /1 \\
@ | @ ‘@ | @
L @ ] PO & )
\\‘ , ’F \\ , ’F
'\\ ’I 'I

5 s
60.03494°N 30.43013°F

v 2488 184k 5alu W 2498 184Kk 5@lu

Pucynok 4.5.2 Oto6Gpakenue coctosinuii npueMunka GPS
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N3 3Tux npumMepoB BUAHO, 4TO CUMBOJI GPS «CryTHUK» Ha CTPOKE COCTOSTHUSI MOJICBEYMBACTCS
JKEJITBIM B TOM U TOJIBKO TOM CIIy4yae, KOI/ia IPUEMHHK IOJy4aeT JOCTOBEepHbIE AaHHbIE oT GPS.
[Tocne moaKIIOYeHHs] AHTEHHBI K TPUOOPY MOUCK CITYTHUKOB HAUMHAETCS aBTOMAaTUYECKH. AHTEHHA
JIOJKHA PacIoIaraTbCsl Ha OTKPBITOM MECTHOCTH WIM HA FO’KHOW CTOPOHE 3/1aHUs IS YCIICIIHON
CBSI3U CO CITyTHHUKOM.

4.5.2 fluacHocmuka. AKKyMysimopbl

Ha Pucynke 4.5.3 moka3aHbl IpuUMepbl OTOOpPaKEHHUs IBYX COCTOSHUH IOJCHUCTEMbI MUTAHHS
MOCJI€ BHIOOpA COOTBETCTBYIOIIETO MYHKTA «AKKYMYJISTOPBI» U3 MTOAMEHIO (prCYyHOK 4.5.1):

* [IpeoOpa3oBarenb MUTaHUS MOJKIIOUEH, OaTapest MOJIHOCTHIO 3apsiKEHa,;

» [IpeoOpazoBarens NUTaHUS OTKIIOUEH, TPHOOpP OoJbIe yaca paboTaeT Ha OaTapesx.

[2)25/09/13 15:55:30 o mlZ)25/@9/13 15:56:09 a0¢ ¢ m
MATAHUE KU AKKYMYJIATOPHI MATAHUE KU AKKYMYJIATOPHI
TeMnepatypa: +34o0C>+360C TeMnepatypa: +34o0C>+360C
Tok zapaaa: 000dmai Tok zapaaa: 000dmai
Tok pazpapa: @722mh Tok pazpaga: @722mh
HanpaxeHwe 1:@1216mY HanpaxeHwe 1:@125/mY
21012 36my 210125 /my
1 01226my 3:@1256my
: 01188my 4:@1276my
3apaa: L7% 3apaa: 71%

v 2408 184k 5@y Y 2408 10AKk 58I L

Pucynox 4.5.3 OtoOpakeHue COCTOSIHUSI OJICHCTEMbI TTUTaHUS

4.5.3 JuaezHocmuka. MHmepghetic USB

Ha skpane oroOpakaeTcs cocTOsIHUS Nepefavn JaHHbIX o uHTepdericy USB mocie BeiOopa
COOTBETCTBYMOIIEro myHkTa «uHTepdeiic USB» u3 moamento (pucyHok 4.5.1). B mporiecce oomena ¢
[1K mapameTtpsl Tpaduka U3MEHSIOTCS, YTO YKa3bIBAET HAa aKTUBHOCTH nHTEep(deiica USB.
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5 TexHn4yeckoe obCcnyxmBaHume

5.1 Texaudeckoe oOCTy)KMBaHUE TTPOU3BOIUTCS C IEIbI0 oOecniedeHus: oecriepe0oitHoi paboThI,
MOAACPIKAaHUA BKCHHyaTaHHOHHOﬁ HAaACKHOCTHU U ITOBBIIICHUS Bq)(l)eKTI/IBHOCTI/I HUCITOJIb30BaHUA
Oneprorecrepa [IKD-A.

5.2 Tlpu TmIpoBeACHHH TEXHUYECKOTO OOCTYy)KMBaHUS HEOOXOAUMO COOIIOJATh MEPHI
Oe3omacHOCTH, IpUBEICHHBIE B pa3aene 1 u 3.3.2 Hactosmero PykoBoacTaa.

5.3 Tekyuiee TeXHUYECKOE OOCTYKHUBAHUE 3aKITIOYAETCS B BBHITIOJHEHUH CIIEIYIOIIUX OTEepaIid:

" OYHCTKa pabOYUX MOBEPXHOCTEH KJIaBUATYPHI U AUCILIES,

" OYHMCTKA KOHTAKTOB COEJUHUTENEH B CIydae MOSIBICHUS HA HUX OKHUCHBIX IUIEHOK M IpsA3H, a
TaKXe MPOBEPKA UX KPEIUICHUS,

" OYKMCTKA NOBEPXHOCTEN pa3pblBa MarHUTOIPOBOAA TOKOM3MEPHUTENIBHBIX KIIELIEH B cCilydae
MOSIBJIEHNS HA HUX OKUCHBIX INIEHOK WJIU TPSA3H.

5.4 TlepedyeHb BO3MOKHBIX HEUCITPABHOCTEN M CIIOCOOBI UX YCTPAHEHUS.

Ne
- HeucnpaBHocTh Cnoco0 ycTtpanenust
Y6enutech, uTo B 6aTapelHbI OTCEK BCTABICHBI
AKKyMYJISITOPBI.
| Oueprotecrep [IKD-A ne [Mogxmrounte Dueprorecrep [IKD-A k anantepy
BKJIFOYAETCS. MIATAaHUS U BKIKOYUTE aIalTep B CETh. 3apsKanTe
AKKyMyJIATOpbI oaHocTho! Cum. m.a1. 3.3.2.
[TpoBepbTe noaKIrOYeHHE Kalesl aganTepa NTUTaHusl.
Jueprotectep [K3-A 3apsaauTe akKyMYJISTOPBI TM00 MOJKIIOYUTH aJanTe
2 OTKJIFOYAETCs p yMy p P
MUTaHUSA
CaMOIIPOU3BOJIBHO.
3 AKKYMYJSTOPBI OBICTPO 3aMEHUTE HEUCITPaBHBIE AKKYMYJISITOPBI U 3apSAUTE UX B
pa3pspKaroTCs. COOTBETCTBUHU C I.1. 3.3.2.
OTCyTCTBYET CBA3b 10 B IIK npoBepbTe HACTPONKHM KaHala Nepeaadyn JTaHHbIX
4 untepdeiicy USB mexy 4yepe3 TUCIETYep YCTPOUCTB, THO0 Yepe3 MporpaMmy
OneprorecrepoM [IKD u MarsEnergoCommunicator.exe.
HepCcoOHaNbHBIM KoMIbIoTepoM. | [IpoBepbTe Kabesb.
Oneprorecrep [IKD-A He [IpoBeprte noakmouenne GPS-aHTeHHBI.
5
npuHUMaeT cursanos GPS. Cwum. n.m. 4.5.1. «/Inarnoctuka npuemuuka GPSy»
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6 XpaHeHue

6.1 YcnoBus xpaHeHus DHeprorectepa COOTBETCTBYIOT ycioBusiM xpaHenus 3 ['OCT 15150-69.

6.2 JlnutenbHOE XpaHEHHE DHEProTecTepa JOHKHO OCYIIECTBIATHCS B YIIAKOBKE MPEANPUATHS-
H3TOTOBUTCIIA B OTAIIJIMBACMOM XPAHUJIUIIC.

VcinoBusi XpaHeHUs B yIaKOBKE: TeMIleparypa oOKpyxkaromero Bozayxa oT 0 mgo 40° C,
OTHOCHUTEJbHAs BlIaxkHOCTh 80% npu Temmnepatype 35° C.

VYcnoBust XpaHeHus: JHeproTecTepa 0e3 yImakoBKH: TeMIIEpaTypa OKpyKaroiero Bo3ayxa ot 10
1o 35° C, oTHOocuTeNnbHAas BiAaxXHOCTh 10 80% mipu Temneparype 25° C.

6.3 B noMeneHusx sl XpaHeHUs! COIepKaHUE MbUIN, MTApOB KUCIOT U HIEI0YEH, arpeCCUBHBIX
ra3oB M JIPYyTUX BPEIHBIX NPUMECEH, BBI3BIBAIOLIUX KOPPO3HIO, HE JOJDKHO IPEBBIIIATH COACPIKAHUE
KOPPO3MOHHO-aKTUBHBIX areHToB Jij1st atMocdeps! Tuma 1 mo FOCT 15150-69.

7 TpaHcnopTupoBaHUue

TpancnopTupoBanne DHeprorecTepa JIO0HKHO MPOU3BOANTECS B YIAKOBKE, TOJIBKO B 3aKPHITOM
TpaHcnopTe (KeJIe3HOJOPOKHBIM MM aBTOMOOMJIBHBIM TPAHCIIOPTOM C 3allIUTOM OT aTMoc(epHbIX
0Ca/IKOB, BO3YIIHBIM TPAHCIIOPTOM B OTAIUIMBAEMBIX T€PMETU3NPOBAHHBIX OTCEKaX).

VYcnoBus TpaHCIIOPTUPOBAHUA: TEMIIEPATypa OKpysKawolero Bo3ayxa oT MuHyc 40° C no mitoc
50° C, otHOcUTENBHAS BIAaXHOCTh 10 90% npu Temnepatype 25° C.

8 MapkupoBka n nnomonpoBaHue

8.1 Mapkupoka Dueprorectepa [TKD-A.
Ha xopnyce IIpubopa metonom TpadapeTHoil neyatu T0JKHBI ObITh HAHECEHBI:

Kpatkoe HanMmeHoBaHue [Ipubdopa (Dueprorectep [TKD-A);
n300pakeHe 3HaKa rocyaapcTBeHHoro peecrpa o [1P50.2.009;
TOBapHBIN 3HAK TPEATNPHUITHS-U3TOTOBUTEIIS;

BUJ 1 HOMUHAJIbHOC HANIPSI)KCHUC IMUTAHUSA.

Ha mapkupoBouHOH TU1aHKE, IPUKPEIUIEHHON K Kopiycy [Iprbopa, ToKHBI ObITh HAHECEHBI:

YCIIOBHOE 0003HaYeHNE MOAM(DHUKAIINY 1 HOMEP TEXHUYECKHUX YCIOBHIA,
HaNMMCHOBAHUC NPCANIPUATHA-U3TOTOBUTCIIA,
Homep [Ipubopa mo cucreme Hymepamuu NpeanpusTus-usrotroputens (Homep IIpubopa,

YKa3aHHOTO Ha MAapKUPOBOYHOM TIUIAHKE, JOJDKEH COOTBETCTBOBAaTH HOMEPY, YKa3aHHOMY B
AKCIUTYaTaIlMOHHOM JIOKYMEHTAIIUH U Ha JTOTIOJTHUTEIBHBIX TPUHAICKHOCTSIX );
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8.2 Ha O0OKOBYIO M TOPIIEBYIO CTEHKH SIIITUKA TPAHCIIOPTHOM Taphl HAHECEHBI MAHUTTYJISIIHOHHBIC
3Haky o 'OCT 14192-96 «Xpynkoe OctopoxHo», «bepeub oT Biaru» u «Bepx».

8.3 Ilnmom0a wu3roTOBUTENSE M TOBEPUTENIE YCTAHOBJIEHBI B THE3JaX KPENEeKHOTO0 BHHTA
Oueprorecrepa. [ImomOupoBanne DHeprorecTepa IMOCIE BCKPBHITHSA M PEMOHTA MOTYT IMPOBOJHUTH
TOJIBKO CIICHHUAJIBHO YIIOJJTHOMOYCHHBIC OPraHU3alvu U JIMia.

9 NapaHTUn nsrotosuTens

9.1 Bce HWXEH3IOKEHHBIE YCJIOBUA TapaHTUHM JEUCTBYIOT B paMKax 3aKOHOJATEIbCTBA
Poccuiickoit @enepannu, peryaIupyromero 3auTy npas noTpeduTeneii.

9.2 B cootBerctBuM ¢ 1. 6 cT. 5 3akoHa P® «O 3amute mpaB morpedbureneity HIIIT Mapc-
DHEpro YyCTaHABIMBACT HA WU3JCIHS TapaHTUiiHbIA cpok 18 MecsimeB co AHsA MNOKynku. B
cooTBeTcTBUH C M. 3 craThil 19 3akona PD «O 3amure mpaB moTpeOUTENei» Ha aKKyMYJISATOPHI U
AKKyMYJISITOPHYIO OaTapero yCTaHOBJICH TapaHTHHHBIA CPOK 6 MecsleB co JHs MOKynku. Eciou B
TEYEHHUE ITOr0 TAPAHTUHHOIO CPOKa B M3JENHUU OOHapyxkarcs Je(eKThl (CyIecTBOBABIINE B MOMEHT
MepBOHAYAIIBHOW TOKYNKH) B Marepuanax wiau pabore, HIIII Mapc-Duepro OecruiatHo
OTPEMOHTHPYET 3TO U3JENIHNE WM 3aMEHHUT W3JIeHe WU ero Je(eKTHhIE NeTalnd Ha MPHUBEICHHBIX
Hwke ycinoBusx. HITIT Mapc-Dnepro MoxeTr 3aMeHsATh Je(hEeKTHBIC U3CNUS WA UX JCTaId HOBBIMHU
WJIM BOCCTAHOBJICHHBIMU W3JCIUAMU WU AeTaliaMu. Bce 3aMeHeHHbIEe U3JIeNus U IeTalld CTaHOBSITCS
cobctBerHocthio HITIT Mapc-Onepro.

9.3 YcioBus rapaHTUU.

VYciyru 1o rapaHTUHHOMY OOCITY>KUBAHHIO MTPEIOCTABIAIOTCS 110 MPEIBIBICHUH TOTpeOUTEIeM
TOBAapHO-TPAHCIIOPTHOW HAKJIATHOM, KAaCCOBOTO (TOBApHOTO) U€Ka M CBHJIETEIHCTBA O MPUEMKE (C
YKa3aHUECM OaThbl MOKYIKWU, MOJCIN U3ACIIHA, CTO CCpHﬁHOFO HOMepa) BMECTE C ,Z[e(l)eKTHBIM U3aCIMEM
JI0 OKOHYAHMSI TapaHTUMHOTO Ccpoka. B ciydae OTCYTCTBUSI yKAa3aHHBIX JTOKYMEHTOB TapaHTHUHHBIN
CPOK HUCUHHCJIACTCA CO AHA U3TOTOBJICHUS TOBapa.

HIIIT Mapc-DHepro MOXeT OTKa3aTh B O€CIIAaTHOM TapaHTUHHOM OOCTY>KMBaHUH, €CIIH
AOKYMCHTBI 3aIllOJIHCHBI HEC IMOJIHOCTBIO HUJIN Hepa360pq1/IBo. HaCTOHH_IaSI rapaHTusd HCHGﬁCTBHTCHLHa,
ecnu OyeT U3MEHEH, CTEPT, YAAJICH WiIu OyJIeT Hepa30opUuuB CepUITHBIN HOMEp Ha U3/ICTHH.

Hacrosimast rapanTusi He pacmpoCTpaHsSETCs Ha TPAHCIOPTUPOBKY W PHCKH, CBSI3aHHBIE C
TpancnoptupoBkoi Bamero n3genust 1o u ot HITIT Mapc-Onepro.

Hacrosmas rapanTust He pacpoCTpaHsSeTCs Ha Ceaylomiee:

1) mepuoguueckoe OoOCITYKMBAaHUE M PEMOHT WJIM 3aMEHY 4YacTeil B CBSI3U C MX HOPMaIbHBIM
U3HOCOM;

2) pacxoaHbIe Marepuanabl (KOMIOHEHTBI, KOTOpPbIE TPEOYIOT MEPUOAMYECKON 3aMeHBbl Ha
NPOTSDKEHUH CPOKa CITY>KOBI U3AETHs, HalpuMep, Herlepe3apspkaeMble JIEMEHThI TUTaHus U T.11.);

3) noBpexAeHUS U MOIUGUKALIUY U3JIEIHsI B pe3yJIbTaTe:

a) HEIIPaBWJIbHOM 3KCIUTyaTalluM, BKIIIOYAs:

= o0paleHue ¢ yCTpOMCTBOM, MOBJEKIee (PU3NYECKUE, KOCMETUYECKUE TOBPEKACHUS WIH
MOBPECIKACHUSA MOBCPXHOCTH, MOI[I/I(I)I/IKaL[I/IIO HU3ACIIUA WM MOBPCKACHUC KUIAKOKPUCTATINIMUCCKUX
TICTIIICEB;

u YCTAaHOBKY WJIM HCIIOJIB30BAHUC HU3ACIIUSA HC IIO0 HA3HAYCHUIO HJIM HEC B COOTBCTCTBUU C
PYKOBOJICTBOM 10 3KCIUTyaTalliy U OOCITYKHUBaHUIO;

. O6CHY)KI/IB3.HI/IG n3aciiigd, HE B COOTBCTCTBHUHM C PYKOBOACTBOM IIO0 OKCILTyaTallUM U
00CITy’)KUBaHUIO,
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" YCTaHOBKY WMJIM MCIOJIb30BaHUE U3JIENHSI HE B COOTBETCTBUH C TEXHUYECKUMH CTaHIapTaMU U
HOpMaMH 6C3OHaCHOCTI/I, [[GI\/'ICTBYIOH_[I/IMI/I B CTpaHC YCTAHOBKHU UJIU UCIIOJIL30BAaHUSA

0) 3apakeHHUs KOMITBIOTEPHBIMU BUPYCAaMU WJIM HCIOJb30BaHUS MPOTPAMMHOIO OOECHeUeHus,
HE BXOAAIIICTO B KOMIIJICKT IIOCTAaBKHU HM3ACIUA, WU HeraBHHBHOﬁ YCTAaHOBKU ITPOrpaMMHOTO
o0ecCIIeUeHNns;

B) COCTOSIHUSI WIN JIe()EKTOB CHUCTEMBI UJIH €€ JIEMEHTOB, C KOTOPOH MM B COCTaBe KOTOPOW,
MCIIOJIb30BAJIOCh HACTOSAIIEE M3EINE, 32 UCKIoUeHueM pyrux uzaenui mapku HIIIT Mapc-Onepro,
NpeaHa3HAYCHHLIX IJId UCIIOJIB30BAHUS C OTUM U3ACIIUCM,

T') WCIOJB30BaHUS H3JIETUS C aKceccyapamu, NepuPepHiHBIM O00OPYIOBAHHEM H JIPYTUMH
YCTPOMCTBAMHU, THUI, COCTOSTHUE U CTAaHAAPT KOTOPBIX HE COOTBETCTBYET pexkomeHaanusm HIIIT Mapc-
DHepro;

1) PEMOHTA WJIH MOMBITKA PEMOHTA, MPOU3BEACHHBIX TPETHUMHU JIUI[AMH WU OPTaHU3alUSIMH;

€) PEryJIMPOBKHU WM TIEPEIENIKN U3AeNusi 0e3 MpeaBapuTebHOr0 muchMeHHoro cormacus HITIT
Mapc-9nepro;

) HEOPEIKHOTO OOpaICHUS;

3) HECYACTHBIX CJIy4aeB, MOXKAapOB, MOMAJaHUS MHOPOJHBIX XKUAKOCTEH, XUMUYECKUX BEIIECTB,
JPYTUX BEIIECTB, 3aTOIUICHHUS, BUOpAIMM, BBICOKOM TemIeparypbl, HENpPaBUIbHON BEHTHIISALHH,
KoJie0aHusl HANPSKEHUsI, MCTI0JIb30BAaHUS MMOBBIILIEHHOTO WJIM HEMPABUIBLHOTO MUTAHUS WIIA BXOJHOTO
HAIpsKCHUA, OGHY‘-IGHI/I}I, SJICKTPOCTATUYCCKUX Pa3psAA0B, BKIIIOHAA paspdaa MOJHHU, U UHBIX BHJOB
BHEIIHETO BO3/IEUCTBUS WM BIUSHUSA, HE IPEAYCMOTPEHHBIX TEXHUUECKON JOKYMEHTAIHEH.

Hacrosimias rapaHTus pacnpoCTpaHSE€TCs HCKIIOUHUTENIbHO Ha amlapaTHble KOMIIOHEHTHI
usnenusi. ['apanTusi He pacHpoCTpaHseTCss Ha mporpaMMHoe obecrieuenne (kak mpousBojacTBa HITIT
Mapc-DHepro, Tak U Apyrux pa3pabOTYUKOB), Ha KOTOPBIE PACHPOCTPAHAIOTCS NpUIaraeMble HIH
MOApa3yMeBaeMbl€ JIMLIEH3UOHHBIE COTJIAIICHHUS [JIi KOHEYHOTO MOJIb30BATEN WM OTHEIbHBIE
TapaHTHH WIA UCKITFOYEHMUS.

9.4 B cootBerctBHH € 1.1 ¢T1.5 3akoHa PO «O 3amure npaB notpedureneii» HITIT Mapc-Ouepro
yCTaHaBJIMBAET U1 JAHHOTO TOBapa, 32 MCKIIOYCHHEM aKKyMYJSTOPHBIX Oarapeid, cpok ciy:xObl 4
roja co AHsA MOKynku. Ha akkymynsitopHble OaTapen B COOTBETCTBHM C M. 2 ¢T.5 3akoHa P® «O
3alUTe MpaB MOTpeOuTeNeil» yCTaHOBIEH CPOK CIYXkKOBI 2 Tos1a co JHs MOKYNKH. [Ipocbba ne nymambp
CPOK CILYoHcObL ¢ 2APAHMUUHBIM CDOKOM.

9.5 HIIII Mapc-OHepro HacTOSTEIbHO PEKOMEHAYET IOJIb30BATENII0 COXPAaHATh Ha JIPYroM
(BHEIIHEM) HOcHTeNe MH(OPMAIIMK PE3EPBHYIO KOMUIO Beel nH(OopMaIyu, KOTOPYIO MOJIB30BaTeb XPaHUT
B mamsTu npubdopa. Hu npu kakux oOcrositenscrBax HITIT Mapc-DHepro He HeceT OTBETCTBEHHOCTH 3a
KaKoOH-IN0O OCOOBIN, CITydailHbI, NPSAMONW WM KOCBEHHBIM yIIep0 WM YOBITKH, BKIIOYas, HO He
OrPaHUYMBAACH TOJIBKO TIEPEYUCICHHBIM, VIIYIIEHHYIO BBITOAY, YTpaTy WIA HEBO3MOXXHOCTb
UCTIONB30BaHUS HMH(GOpPMAIMM WM JaHHBIX, pa3mialieHne KOH(UISHIIMATbHOW WH(QOpMAIUKN WK
HapyIllleHHe HEMPUKOCHOBEHHOCTH YacCTHOM >KHM3HH, PAacXobl MO BOCCTAHOBJICHHIO WH(OpMALUM WU
JTAHHBIX, YOBITKH, BBI3BAHHBIEC TIEPEPhIBAMU B KOMMEPUECKOM, TPOU3BOACTBEHHON MM UHOM JIESITENIbHOCTH,
BO3HHUKAIOIIHE B CBSI3U C UCIIOJIb30BAHUEM MM HEBO3MOKHOCTBIO UCTIONIB30BAHUS M3EIHS.
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10 CBnaetensCcTBO 00 YyNnakoBbIBaHUU

[Tpubop Dueprorectep [IKD-A No
yIaKoBaH COTJIACHO TpeOOBaHMSIM, MPEAYCMOTPEHHBIM B
JEUCTBYIOLIEH KOHCTPYKTOPCKOM TOKYMEHTALIMH.

YTakoBIIMK (Pamunus U. O.)

Hara

11 CBupeTenbLCTBO O NpuemMke

[Tpubop Dueprorectep [IKI-A No
Bepcust BIIO U3rOTOBJICH U IPHUHAT B COOTBETCTBMHU ¢ TV
4220-034-49976497-2013 v npu3HaH rOAHBIM K SKCILTyaTalluH.

PykoBoauTens npuemMku (Pamunus U. O.)

MII

Hara

JaTta npoaaxu

MII (Pamunus U. O.)
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12 CBepgeHUA O pekrnamauumsax

B cnywyae otkaza Oneprorecrepa I[IKD-A B mepuoa rapaHTHilHOrO CpoKa IMPH BBINOJIHEHUH
YCJIOBI/Iﬁ TPAHCIIOPTUPOBAHUS, XPAHCHUSA, MOHTAXa U SKCIUTyaTalluu, HOTpCGI/ITeJIB JOJI’KEH BbLICJIATh B
aZipec NPeanpUsTUSI-U3TOTOBUTEISI U3BEIICHNE CO CIeNYIOIIMMH JaHHBIMU:

* 3aBojickoil HoMep DHeprorectep [IKD-A, nata Beimycka U AaTa BBOJA B KCILUTYaTalHIO;

® HaJau4ue 3aBOACKHX IIJIOMO;

* xapakrep aedekra;
" aapec, IO KOTOPOMY HaXOJUTCS MOTPEOUTENb, HOMED TeledoHa.
CBeneHHs 0 MPEIbIBIEMBIX pEeKIaMalusaxX NoTpeOuTens 3aHocut B Tabmuiy 12.1.

Tabauya 12.1

Hdara, HoMep
peKJIaMaluoH
HOI'0 AKTAa

Opranu3anus,
Ky/aa
HanpaBJisieTcst
pexaamManus

Kparkoe
cojiep:KaHHe
peKJIamMalum

OTMeTKa 00
Y10BJIETBOPEHU U
peKJIaManuu

DamMusns, 10JKHOCTh
JIMIIa, COCTABUBIIIET0
peKJIaManuio
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13 CBepgeHusa o0 noBepke

[Tpubop Dueprorecrep [IKD-A 3aBOJACKOM No

[ToBepka Oneprorectepa IIKD-A ocyiiecTBiasieTcsi B COOTBETCTBUU C METOAMKOW TOBEPKHU
MC2.725.003-01 MII, yrBepxknennoud I'lTU CU OI'VII «BHUUM um. .M. MenaeneeBay, npu
BBIIIYCKE U3 MPOU3BOCTBA, IIOCTIE PEMOHTA U B AKCIUTyaTalli. MeXIoBepOUHbIi HHTEpBall — 4 roja.

JlaTa Pe3yabTarsl IMoanucek n KieiiMo
Bua noBepku
MOBEPKHU MOBEPKH NnoBepUuTeIst
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NMpunoxeHune A.
PaboTa ¢ ToKkonamepuTesnbHbIMU KNewamm

Tokousmepurensuple kiemu 10A mory ObITh HoOIKIIOUEHBI K DHeprorectepy IIKD-A B
3aBUCUMOCTH OT KOMIUIEKTauK b0 ¢ moMoripio Kabenst mamepurensaoro «Tok-K» MC6.705.002
(puc. Al), mubo ¢ momompto Ilynra 10A (puc. A3). I[Ipu sToM Ha DHeprorecrepe JOIKEH OBITh
ycTaHoBlIeH nipeaen usmepenus no Toky K10A. Ilpu noakimtodeHun DHeprorectepa K TOKOBBIM LIEMSM
C MOMOIIBIO TOKOM3MEPUTENbHBIX Kiemeld 10A KpacHble IITEKEps! AOKHBI MOJAKIYATHCS K THE3LY
KJIEIIEeH «reHepaTop», a YEpHbIe — «HArpy3Ka», B COOTBETCTBUU CO CTPEIKOM, pacloI0KEHHOU psSaoM
C O3TUMHU THE3/laMH, CTpeJIKa I0Ka3blBaeT B CTOPOHY Harpy3ku (puc. A2). Camu K€L JIOJIKHBI
pacroiaraTbCsi OTHOCUTEIBHO TOKOHECYILIETO MPOBOJIa B COOTBETCTBUU CO CTPEIKOM, pacIoyoKeHHOMN
Ha UX MOJIBMYKHOM YacTH: TeHepaTop = Harpyska (puc. A2).

Pucynok A1 CxeMmsl nojkinoueHus: TokonaMeputenbHbix kiemed 10A u 100A k DHeprorectepy
ITKD-A ¢ momompro Kabens uamepurensaoro «Tok-Ky.
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Pucynox A2 PacrioyiosxeHue MapKUPOBKH «T'€HEPATOp = HArpy3Ka» Ha TOKOU3MEPHTEIbHBIX
kiemax 10A u 100A.

Pucynok A3 Cxembl NOAKITIOUECHHSI TOKOM3MEPUTENbHBIX Kieme 10A k Dueprorecrepy [IKD-A
yepes LlynT 10A.
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Toxousmepurensubie kiemu 100A Mory ObITh TOAKITIOYEHBI K DHEProTECTEPY B 3aBUCHMOCTHU
OT KOMITJIEKTAIK 100 ¢ moMotnbio Kabens uzmepurensuoro «Tok-K» MC6.705.002 (puc. Al), mu6o
¢ nomotpto [Ilyara 100A (puc. A4). ITpu sTom Ha DHEProTecTepe AOHKEH OBITh YCTAHOBIICH MPEIET
u3Mmepenus no toky KI100A. Ilpu noaxmroueHnn DHeprorecrepa K TOKOBBIM LEMSAM C ITOMOLIBIO
ToKon3MepuTenbHbIX Kiemed 100A kpacHble MITEKEphl JOJKHBI MOAKIIOYATHCA K THE3MY Kielen
«TEHEPATOp», a YEepHbIE — «HArpy3Ka», B COOTBETCTBHUHU CO CTPEIIKOW, PACIOJIOKEHHOW PSIOM C
STUMHU THE3[aMH, CTpelika MOKa3bIBaeT B CTOPOHY Harpy3ku (puc. A2). CamMu KJeIM JOJKHBI
pacrosaratbCsi OTHOCUTEIBLHO TOKOHECYIIETO MPOBOJA B COOTBETCTBUU CO CTPEIKOM, PacloI0KEeHHOU
Ha X MMOJBIKHON YacTH: TeHepaTop = Harpyska (puc. A2).

Pucynokx A4 CxeMbl NoJKIIIOUeHHS ToKon3MepuTenbHbIX Kiemleil 100A k Dueprorecrepy I1IKD-A
yepes [HIynt 100A.

Toxousmepurensubie ke 1000A MOTy OBITh MOJKIIOYEHB K DHEPTOTECTEPY B 3aBUCHMOCTHU
OT KOMITJIEKTAIH 100 ¢ moMotnbio Kabens uzamepurensuoro «Tok-K» MC6.705.002 (puc. AS), mu6o
¢ nomomnisto Illynra (puc. A7, A8). Toxkousmepurenbubie kiaen 1000A mory pabotath B pexume
1000A (moaxmrouenue yepe3 Llynt 1000A) wim 100A (nmoakmtouenue uepes Llynt 100A) npu sTom
Ha DHeprorecrepe JOJDKEeH ObITh ycTaHOBIEH npenen n3meperus mo Toky K1000A umu K100A. Tlpu
MOAKIIOYEHUN DHEProTecTepa K TOKOBBIM LIETISIM C MOMOIIBI0 TOKOM3MepUTEIbHbIX Kiemeil 1000A
KpacCHbIE IITEKEPHl JOHKHBI MOAKIIOUATRCA K THE3My kiemend «S1», a yepHbie — «S2» (puc. A6).
Camu KJIELIM JIOJKHBI PaACIoNaratbCsi OTHOCUTENBHO TOKOHECYIIETrO IMPOBOJA B COOTBETCTBUM C
pacmnoyioKeHHOW Ha HUX cTpesikoi «P1» — reneparop, «P2» — Harpyska (puc. A6).
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Pucynok A5 Cxembl moakitoueHuss TokomsmeputTenabHbiX kKiemed 1000A k Dueprorecrepy
ITK3-A ¢ momompro Kabens uamepurensHoro «Tok-Ky.

(%
>

2
(%

Pucynok A6 PacrioyioskeHue MapKUpOBKH «T'€HEPATOp = HArpy3Ka» Ha TOKOU3MEPHTEIbHBIX
kiemax 1000A.

VY000l

2dl v (1
ZHYS "ZHOS "ZHOY
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Pucynok A7 Cxemsbl nojakiatoueHust TokonsmeputenbHbix kiemed 1000A k Dueprorectepy [TKD-A
yepes [lyat 1000A.

Pucynok A8 Cxemsbl nojkiatoueHust TokonsmeputenbHbix kiemed 1000A k Dueprorectepy [TKO-A
yepes Lyt 100A.
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Ucnonb3oeaHue 2ubkux mokousmMepumesibHbIX Knewet Ha 30/300/3000 A
C rnepeksirodamesiemMm

Kommnekt rubkux toxom3mepurenbHbix kiemedr Ha 30/300/3000 A (puc. A.9) coctour us
ruokux knemend u tpexamanazonHoro ycuiautens (30; 300; 3000 A) ¢ G61okom BbIOOpa pabodero
npezena kiuemei (puc. A.10).

Puc. A.9. KommiekT ruOkux Tokon3mepuTtenbHbIX kiemei Ha 30/300/3000 A

[Tpu ncnonb30BaHUM TMOKHUX TOKOM3MEpPUTENBHBIX Kienleid Ha 3 nuanazona (30/300/3000 A)
HOJAKIIIOYCHHE K DHEProTecTepy OCYIIECTBISICTCS 4Yepe3 TPeXIHMAIla3OHHBIH YCHIIUTENb C OJIOKOM
BEIOOpa pabouero npeaena kiemei (cM. puc. A.12).

Puc. A.10. Tpexuama3zoHHbIA YCHIMTENb TOKOM3MEepUTeNbHBIX Kiemei Ha 30/300/3000 A
¢ 6mokoM BeIOOpa pabodero npezaena
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Jlns  BKIIFOYEHHMS HYXKHOTO TIpeleia TOKOM3MepuTenbHbIX kiemed ©Ha 30/300/3000 A
Heo0X01MMo Ha OJ10Ke BBIOOpa pabouero npejiena HAKMMATh KPACHYIO TNIEHOYHYIO KHOIIKY B TEYEHHE
npuMepHo 2-x cekyHa. [lociie 3Toro 3aropurcs MHIUKATOpP BBHIOOpa IMana3oHa HAMPOTHUB IMpejeia B
30 A. Kaxxnoe OBTOpHOE Ha)kaTHE Ha KHONKY MEpeKiIodaeT pabounid mpexaen mo nukiay: 30 A —
300 A — 3000 A — 30 A. TlapamienbHO HEOOXOIUMO BBICTABUTh aHAJIOTMYHBIN TIPEaesl U3MEPEHHS
o Toky (30; 300 wnu 3000 A) Ha DHeprorecrepe.

JInst BBIKJTIOYEHUST TOKOM3MEPUTETBHBIX KIeled HeoOXoaumMo Ha Oyioke BBIOOpa padouero
npeJiena HaKUMaTh Ha KPACHYIO KHOTIKY B TEYCHHE MTPUMEPHO 2-X CEKYH]I.

[Tpu noaxrOUeHUH DHEProTecTepa K TOKOBBIM IEMSM C TTOMOIIIbIO THOKUX TOKOM3MEPHUTEIbHBIX
kiemeir 30/300/3000 A, ke AOMKHBI pacrlojiaraThbCsi OTHOCUTEIBLHO TOKOHECYIIETO MPOBOja B
COOTBETCTBUHU co CTPEJIKOM, pacIoa0KEHHON Ha y311e COYJICHEHUS KJIeIen
(«Harpy3ka» = «reHeparopy). s obecrnedenus HAMOONBIIEH TOYHOCTH U3MEPEHUM THOKHE KIIEITH
JOJKHBI  PaCIoiaraThCs OTHOCHUTEIHHO TOKOHECYIETO MPOBOAA TaKUM 00pa3oMm, 4YTOOBI y3em
COWICHEHHUS KJIene OblT MaKCUMAJIbHO yJaJIeH OT 3TOr0 MPOBOJA.

Pabora G0ka mepekIToueHUs PEIeIOB OCYIIECTBIsIeTcs Onaroaapsi paboTe aKKyMYIISITOPHBIX
Oatapeii (2 snementa Ni-Cd wm Ni-MH tuna AA, manpspkenne 1,25 B), Tak U OT raipbBaHUYECKHUX
DJIEMEHTOB (Hemepe3apsoKaeMbIXx Oarapeek, 2 COJEBBIX WM INEJOYHBIX dSJeMeHTa Tuma AA,
Hamnpsbkenue 1,5 B).

[Ipu pabGore OT aKKyMyJATOPOB WM Oarapeek UIMTENbHOCTh pabOTHl MPUOOpa 3aBUCUT OT
éMKocTH (MA - 1), TUTIa SJIEMEHTOB M X COCTOSIHUS (HOBHU3HBI).

B ycunurene toxomsmepurtenbHbix kiemed 30/300/3000 A umeercs (QyHKUIMS HHIUKANAN
HU3KOTO ypOBHS 3apsiia 6atapeu (cM. TadI.).

Nuankanus pexxumMoB padoThl TOKOM3MepUuTeabHbIX Kiemeit 30/300/3000 A
¢ 0J10x0M BbIOOpa padoyero npeaesa

Pexum HNuaukanus Yro npoucxoaur

[Mutanue OTKIIOYEHO He roput HU 0JTMH CBETOIMOT [Ipubop He pabotaer

Hopmanehsiii pabounii | ['opuT ogun u3 uHaukatopos npezaenos |[IpubGop xoppekTHo paboTaer
U3MEPEHHsI, CBETOTUO «3apsi» He

rOpUT
[Ipenynpexnaromimii OnHa KOpOTKas BCIBIIIKA, [TpuGop KoppekTHO paboTaer, HO
MOBTOPSIFOIIASICS KaXK]IbIe 3 C NpeAyNnpexaacT O
HEOOXOIMMOCTH 3apsa/3aMeHbI
DJICMCHTOB ITUTAHUA
KoHnTpoabHblit 3 KOPOTKMX BCIBIILIKH, TOBTOpsitoIMecs | MI3mepenust He mpoBoOAsITCS.
Kaxanle 3 ¢ CpodHO 3apsauTe / 3aMEHUTE

DJICMCHTHI IUTaHUA

Buumanue!
J10 OTKpBITHS OTCEKa C aKKYMYJIATOPaMH HYXXHO OTCOCJIMHHUTHL BCE MOJIKIIOYCHHBIC K KIICIaM
MU3MEPUTENIbHBIC aKCecCyaphl U OTKIIOYUTH MUTAHUE OT KIICIICH.

BHUMAHUE!
He pomyckaercsi mnoak/I4YeHHe ajantepa NUTAHUS, NPeAHA3HAYEHHOIOo VI 3apsiia
AKKyMYJISTOPOB, K OJIOKY NepeKJYeHusl TMpelesioB IPHM  HAXO0XKICHHH B HeM

Helepe3apsizkaeMbIX 0aTapeek (2 C0JIeBbIX MJIM IIEJOYHBIX 3JIeMEHTA THNA AA HanpsiKeHHeM
1,5 B)!
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NMpunoxeHune b.
CxeMbl nogkno4vYeHus

Oneprorecrep [IKD-A mno3Bomsier Npou3BOAWTH U3MEPEHMSI B DIIEKTPOCETAX TPEX THUIIOB:
Tpexha3HOU YETHIPEXITPOBOIHOM, Tpex(ha3HOW TPEXITPOBOIHON M 01HOGMA3HOW ABYXTIPOBOIHOM. [Ipn
3TOM u3Mepsiemble HampsbkeHus a0 400 B mopatorcs Ha BXOIbl HaAmpsKEHUN ODHeprorecrepa ¢
MOMOIUIBIO IIIYTIOB TECTEPHBIX, MOJKIIOYaeMbIX K (hazaMm ceTH, a U3MepseMble TOKM MOJAIOTCA Ha
TOKOBBIE BXOJIbl C TIOMOIIbI0 TOKOU3MEPUTENIBHBIX KJEIlel (MpeaesIbHO JTOMYCKAeMble TOKH B CETH
OTIPECTSAIOTCA B 3aBUCUMOCTH OT THIa TOKOM3MEPUTEIbHBIX KIIEIEH).

TokonsmepuTenpHble KICIIM IOAKIIOYAIOTCS K TOKOBBIM BXOAaM OJHeprorecrepa JuO0 ¢
nomotpio Kabenst usmepurensaoro «Tok-K» (MC6.705.002), m160 ¢ MOMOIIBIO COOTBETCTBYIOIIETO
ynra (ITpunoskenue A). Ilpu 3ToM Ha DHEprorecTepe T0JKEH OBITh YCTAHOBIIEH COOTBETCTBYIOIIMIA
npeaen u3mepenus no Toky (K10A, K100A, K300A, K1000A, K3000A).

Pucynok b1 Cxema Bximtouenus Oueprorecrepa [IK3-A uepes cereBoii ananrep
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Pucynok b2 Cxema nmoaxmouenust Jueprorecrepa [IKD-A k TpexdazHoit 4eThIpeXnpoBOTHON CETH

Pucynok b3 Cxema nogkimouenus: Jueprorecrepa [IK3-A k TpexdazHoil TpeXnpoBOIHON CETH
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Pucynok b4 Cxema nmoakmouenust Jueprorecrepa [IKD-A k TpexdazHoit TpeXmpoBOIHON CETH

Pucynox b5 Cxema nogximtouenust Dueprorectepa [IKD-A k ogHoha3HOM IBYXTIPOBOIHON CETH
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