I (V. \

e |

HE ceerutcs | «BKJI» U3MepUTEIbHOro 0OJioka. Tectepom MPOBEPHTH
WHJIHKATOPHBINA ero LeJOCTHOCTD, IPU OOPbIBE 3aMCHHUTD.
CBETOJIHOI. 3. Bpmmen w3 crpost | 3. llpoBeputh TECTEPOM €0 HCTOCTHOCTD.
CBETOJIMO 3aMeHHUTh Ha pabOTOCIIOCOOHDBIN.
4. Heucnpasno repme- | 4. IIpoBepuTh TECTEPOM €r0  HEJIOCTHOCTD.
TH3MPOBAHHOE  pasjie- | 3aMEeHHTh Ha paboTOCIOCOOHOE.
JWTENBHOE — peje B
6JI0Ke BKIIFOUEHUS
10.10 Tlocne ycTpaHeHWs HEHCIIPABHOCTH HEOOXOIMMO HMPOBECTH [POBEPKY CHUTII na
(yHKLLHOHMPOBAHHUE.

11 Meroauka noBepku CUTII

11.1 Onepauuu noepku CUTII
Orneparuu nosepkn CUTII ceenenbl B rabaniy 11.1.

Ta6nuua 11.1 — Onepauun nosepku CUTIL

[Mposeaenne onepauun
Homep P pe
npu:
NYyHKTA
HaumeHnoBanue onepamnuu nepBHYH y
JAHHOTO . nepHoOAHYCCKOM
oii
PYKOBOJACTBA noBepke
noBepKe il

1. BHewH1i1 0cMOTP Ja 1A
2. [MpoBepka CONMPOTHBIIEHUS H30JISILIMK na HeT
3. OnpoboBaHue Ja Ja
4. OnpesienieHe METPOJIOTHYECKHUX XapaKTEPUCTHK 11.4.5 Jit| Ja
4.1 OnpepesieHHe MOrPELIHOCTH HW3MEPEHHUS HAMpPIKEHUS
NOCTOSIHHOrO W TMEePEeMEHHOro TOKa KaHaJloB aHajoroBoro 11.4.5.1 na J1a
gxona VXI nogcucrembl CUTIL
4.2 OnpenesieHne NOrpeLIHOCTH U3MEPEHUs CONPOTHBIICHUS

11.4.5.2 na J1a
kananos aHasiorosoro xozaa VXI nojcucrembr CUTIIL
4.3 OnpezeneHne MOTPELIHOCTH M3MEPEHUs HANPHKEHKUs
IOCTOSHHOrO TOKa KaHanoB aHajorosoro Bxoga PCI 11.4.53 aa Jla
noxacucrtembl CUTIL

11.2 Cpencrsa NOBEPKH
[Ip¥ [POBEIEHNHN MOBEPKH [PHMEHSIOT STATOHHBIE CPEACTBA 3MEPEHIH 1 HCIILITATCILHOC

obopyoBaHue, ykasaHHble B Tadmuie 11.2.
Ta6numa 11.2 — Cpencrsa IIOBEPKU

HanMmeHOBaHUE STAJIOHHBIX CPEACTB
U3MepeHus: 1 000pyI0BaHHUS Koin- OCHOBHBIE TEXHHUCCKHE
HCITOJIb3YEMBIX IIPH MPOBEICHUH BO XapaKTepPUCTHKH

MOBEPKHU ‘l
U_: 0,1mMkB-1000B ¢ 8 = £((0.004+0.001)- B
Kanubparop-BoibTMETP YHUBEPCAIbHbIH (0,003+0,0003))% |
B1-28 1 |U~ ImkB-700B na F = 0,1 T'u -100 kl'uw ¢ o —‘
£((0,006+0,005)-0,25)% ‘

R: 1 Om— 10 Mom ¢ & =+£(0,005-0,05)%

YcranoBka ans HCTIbITAHUH Ha U_ 1500 B, U_5000 B, £ 2 %, (5-50) MOwm. *+ (2.5-5)

anexTpobesonacHocTb Moaenu S3301, %. |

I[Ipumeuanue: Pexomenayembie MpubOps

MOTYT OBITh 3aMEHEHbl Ha aHaJOrMyHbIC C

METPOJIOTHYECCKUMHU XapaKTepUCTUKaMH HE XYXKE NPUBEICHHBIX B tabnuie. Bee cpeacTBa nmoBepku
JOJDKHBI UMETD HeﬁCTBYIOHlHe CBHUJICTEJIILCTBA O TTOBEPKE.

11.3 YcnoBust NOBEPKU
[Ipy MpoBeIeHUH MOBEPKH JIOJKHbI OBITh COOIIOIEHBI CIE/IYIOIINE YCIOBUA:
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Ta6nuna 11.3 — Yenosus nosepku CUTII

IMapamerp 3HaueHusi |

TemriepaTypa OKpy’KaloLero sosayxa, °C 245 ﬁ
OTHOCHTENbHAS BIAKHOCTb BO3/1yXa, %o ot 30 no 80

AtmocdepHoe nasnenue, klla. 101 +£4 ‘

YacToTa nuTatoiei cetH, ['iy 50 + 1 |

Hanpskenue nuratomei ceru, B 220+ 10 % f‘

11.3.1 Tlpu npoBejieHUH OBEPKH HEOOXOUMO:

CHU3HTH 10 MUHUMYMa BIMSHHE BHEMIHUX SIEKTPUYECKAX 1 MATHUTHBIX MOJICH. BuOpartnit,
TPSICKH U YAApOB.

11.3.2 TToaroToBKa K OBEPKE

[lepen mpoBeneHMEM MOBEPKH HEOOXOAMMO BBIIOIHMTB CIENYIOLIME HOATOTOBHTCILHBIC

paboThI:
1. Boinepxath nosepsiembie ycrpoiictea CUTIL B ycsoBusX, yKasaHHbBIX B ITYHKTE 11.3 me

MeHee 4 4acosB;

2. TIoArOTOBHTE CPeCTBA MOBEPKH M BCIIOMOraTeNbHOe 000PYI0BAHKUE, IPUMEHSCMbIC TIPH
noBepke. B cOOTBETCTBUM ¢ MX dKcryataunond CUTIL k nutatoueht cetn:

4. Tlonrorosuts CUTII x paboTe (MOPAAOK MOJrOTOBKM ONKMCAH B pasie/c 9 HaCTOSIIErO
PyKkoBO/ICTBa) M MOJATh NUTAHUE HA YCTPOHCTBA CHUTIL;

5. Beygepokats CUTII BKIIOUEHHBIM B TedeHne 60 MUHYT.

11.4 [poBenenue mOBEPKH
[Tosepka CHTIT MOXeT OCYIIECTBIATHCS B PyYHOM M aBTOMATH3MPOBAHHOM PCIKMMC. B
MeTOIMKe [TOBEPKH MTPUBEIEH TTOPSI0K POBEEHAS HCIIBITAHUH B PYYHOM PEKHME.
ABTOMATH3UPOBAHHBIN PEKUM TIPOBEIEHUS HCIBITAHUH OTJIMYACTCS TOJIBKO TeM. HI0
HeoOXOIMMBIe YCTAHOBKH OCYLIECTBISIOTCS Ha yrnpasnsioied [I9BM, n pesyabrarhl H3MEPCHH i
TaloKe WHIMUEPYIOTCs Ha yrpasisiomed [I9BM ¢ BO3MOKHOCTBIO CO3AaHHS  IPOTOKOIOB
UCTIBITAHHUH.
11.4.1 BHemHui ocMOTp
[Ipu BHELIHEM OCMOTPE TIPOBEPSIIOT:
1. Hanuuue TOBApHOTO 3HAKA TPEAIPHSTUA-M3TOTOBUTENS. MOPSIKOBLIH HOMEP. TO]
W3rOTOBJICHNUS,;
2. COOTBETCTBHE KOMILICKTHOCTH TPeOOBaHHSIM HOPMATHBHO-TEXHHUYCCKOH JIOKYMCHTALIH
Ha KOHKPETHYIO MOAN(DUKALUIO;
3. CocTosIHHE JTAaKOKPACOUHOTO ITOKPBITHSI.
11.4.2 TIpoBepka 1 OLEHKA KOMIIJIEKTHOCTH

[Tpu mpoBepke yCcTaHaBJIHBAIOT:

1. Hannuwe 9KCIUTyaTallHOHHO-TEXHUYECKON — JIOKYMEHTALMK B COOTBCTCIBHIT ¢
TpeGoBaHUIMH PyKOBOACTBA MO SKCILTyaTaluK;

7 Hammume xommmektaoctn CHUTIT B coorserctBun ¢ popmyisipom. CHUTIT e
JONycKaeTes K JanbHefuell mopepke, eC/ii MpU €ro BHELUIHEM 0CMOTPEe oOHapyKEHbI CIIEAYIONINE
Jie(PeKThI:

3. MexaHnueckue mospexienns kopiycos yerpoiicts CUTIL;

4. Pazpembl CUTII uMeroT BUAMMBIE pa3pyLIeHUs! UK 3ar pA3SHEHHMS;

5. Buyrpu yctpoiicte CHUTII naxomsrcst HE3aKpEMJICHHbIC WM HHOPOAHDBIC HPCAMCTDI
(ompenenseTcs Ha CIyX IIPU HaK/IOHaX KOpITyca).

11.4.3 IlpoBepka cONpOTUBIICHHUSI U30JISILIMN

[TpoBOAMTCS! TIPH TIEPBUYHON MOBEPKE U II0CIIE PEMOHTA.

[TpoBEpKY COMPOTHUBJIEHUs M30JISUMK POU3BOANTD B HOPMAILHBIX yCJIOBHAX YCTaHOBKO#
JUIS MCIBITAHKIM Ha SIEKTpoOe3onacHocTs Mofenb S3301 mpu HampsKCHUM MOCTOSHHOIO ToKa
500B MeXIy COEIMHEHHBIMHM BMECTE€ KOHTaKTaMM CHJIOBOIO pazbeMa M KOPIYCOM CHUTIL.
COnpoTHBIIEHHE U30JIALHE J0IDKHO ObITh He MeHee 20 MOMm.
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11.4.4 OnpoboBanwue
IIpu onpo6osaruy CUTII HeOOX0AMMO BBIMOTHEHUE TpeboBanuil Mep Oe30MacHOCTH MpH
padote ¢ CUTII. Tlocne BKIOYCHHS CUTII nposepsieTcs ero oomiast paboTOCIOCOOHOCTD.
Ha pa6ouem crone [19BM naxaTh Ha HKOHKY CUTII, mipy 5TOM OTKPOETCst aKTUBHOE OKHO

ynpasnenus CUTIL
CUTTI uMmeeT yTHINTBIL, Ul 00ecTieueHUs IPOBEPKU CUTIL.

11.4.5 Onpejeene MeTPOJIOrH4eCKUX apaMeTpoB CUTI

11.4.5.1 Ompenenenne [OrPEelIHOCTA — M3MEPEHUS  HANPSAKCHUS  HOCTOAM HOIO U
TlepeMEeHHOT0 TOKA KaHaJIOB aHalloroBOro BXOIa VXI nogcucrembl CUTII

OrmpeiesieHre MOrPEHOCTH 1 TIPEICIOB H3MEPEHHUS KAHATIOB HAIPSDKEHUS TOCTOSHHOTO M
IIEPEMEHHOr0 TOKa IPOU3BOJIAT 1O CXEME, rpeacrasieHHoi Ha puc.11.1.

= 1
CUTI
VXI
noacucreMa
P3
(MCTOYHMK MUTAHMS > My bTHIIEKCOP
MOCTOAHHOI0/TIEPEMEHH o
oro Toka) & MynbTUMeTp
KanubGparop-
BOJILTMETP 1
o v
JHRECHCRILHELR BbiuucanTe/IbHbIH 010K
B1-28
> PCI noacucrema
MHAMKATOPHOE OKHO BUPTYaJIbHOM MaHes K

[pOBEPSIEMOro KaHana

Puc.11.1 Cxema BKJIFOUEHUS IPHOOPOB IIPH OMPEJICJIEHUH TOrPCLIHOCTH

M3MEPUTENBHBIX KAHAIOB HANPS/KESHHS TIOCTOSHHOTO 1 MEPEMCHHOTO TOKA VXI noacucrembl
CUTII

OrmpesieNieHe  [OrPEIIHOCTH  M3MEPHTENbHbBIX  KAHAIIOB  HATIPSKCHI MOCTOSIHHOTO ¥
nepemeHHOro Toka VXI moACHCTEMbI CUTII ocyuIecTBIISIETCS METOAOM MPAMbBIX M3MEpPEeHHUi ¢
MTOMOLLbIO pabouero TajgoHa (Harnpumep. KaIMopaTopa-BoAbTMETPA YHUBEPCATHLHOTO B1-28).

PO jomKkeH MMETh B AMana3oHe 3HAa4€HMH 3371aBaéMOro BXOJHOTO curHalla abCOIIOTHYIO
[OrPEIHOCTh B YCIIOBHSIX ITOBEPKH HE Goree 1/5 abcomoTHoil norpemHocTh nposepsemoro MK.
[Tpumeuanue. [Ipy HEBO3MOIKHOCTH BBINOJIHCHUS COOTHOMICHHS "1/5" pmomyckaeTcst MCrolib30BaTh
PD ¢ ynmoMsiHyTBIM COOTHOLICHUEM JI0 "1/3", mpu TOM morpemHocTh MK He 10JKHA BRIXOAUTDH
3a rpaHuIbl, pasHble 0,8 oT rpejesa nomyckaemoii morpemnoctn UK.

[IpoBEpKY COOTBETCTBHUSI OIPELIHOCTH MK HOpMHPOBAHHBIM B JIOKYMEHTALIMH HA CHCTCM}
rpeiesiam OCYLIECTBIISIIOT MO CJICAYIOEeH METOAUKE.

Jlist KaxkaoH poBepsIeMOii TOUKK 1 BBIIOJIHAIOT CJICAYIOLIHME ONCpalliy:
- BBIYMCIISIOT 3HAYEHUS KOHTPOIBHBIX CHTHAJIOB (HAIPsOKeHUs) 110 Gopmyiam

| Xui | = 1% |-Tails X | = 1% |+ ] A

rie Xyii » Xkoi - KOHTPOJIBHBIE HAIIPsDKEHMS, TOaBa€MbIC Ha BXOJL UK,
X, - 3nauenue Harpsokenus Ha Bxoze MK B i-if mpoBepsieMoi ToUKe:
A - ipeJielt 10MyCKaeMo a0COJIIOTHOM MOTPELUTHOCTH MPOBEPSEMOTO UK B i-#f poBEPseMOH TOUKE.
- YCTAHABJIMBAIOT 3HAYEHHE HAIMPSDKCHUA. [10/1aBACMOTO Ha BXOZ nposepsiemoro MK, pasrbin Xy
- HaOIIO1aI0T He MeHee 4-X OTCUETOB Yl ] = 1 .2.3. 4, Ha BBIXOJ€ IPOBEPSIEMOTO NK:



- ecnd XOTd Ob1 ogwH M3 0oTcueToB Yij(Xkii) YHAOBJICTBOPSET HEPABCHCTBY Yl ey = | X,
nposepsiemblit MK Opakyior, T.K. TIOIPENIHOCTE B MPOBEPSAEMON TOUKE MPEBBINACT TIPEIC]
JIOIYCKAEMBIX 3HAYEHHUH.

B NpOTMBHOM CIyuae MEPEXOMAT K BBUIOIHCHHMIO CIEYIOLIEH onepanuu:

- YCTAHABIMBAIOT 3HAYEHME BEIMYMHDI, TMOJABACMOU HA BXO MPOBEPACMOro WK, paBHbIM Xj2i;

- nabronaioT He Menee 4-x otcuetoB Yii(Xizj), J = 1, 2, 3, 4, Ha BBIXO/IE MPOBEPAEMOTO MK

- ecyid XOTs 6b1 omuH 13 0tcuetoB Y i(Xyoj) (3HaUeHHE Y BRIPAXKAIOT B AMHHIAX T101dBACMOTO
BXOJHOIO CHTHajga) YIOBJIETBOPSET HEPABCHCTBY | Yi(Xkap) | < |Xi|, nposepsiempiii MK
OpaKyroT.

B nporusHoM ciydae MK npru3HatOT TOAHBIM.

COrIacHO JOKYMEHTALIMH HA CHCTEMY NPEIesibl JIOMYCKAEMOM NPUBEICHHON MOrPEHIHOCTH
rnposepsiemoro MK HanpskeHus 110CTOSHHOIO TOKa COCTABJIICT: 6e3 myaprumiekcopa — 6 = & 0,01
%, ¢ MyJIbTUILIEKCOPOM - & = =+ 0,03 %.

Torna cornacao dopmyibl A = & % x 300 B/100 % mpenenb! JIOIyCKaeMOoM abCcomOTHOM
norpemHocTy nposepsieMoro MK HanpsikeHus MOCTOAHHOrO TOKa COCTABIIACT: 6€e3 MyJIbTHILIEKCOPA
- £ 0,03B, ¢ myasTamiekcopom - = 0,09B.

M3Mepenus TIPOBOJISTCS B TOUKAX COOTBETCTBYIOMIMX 0 %, 10 %, 25 %, 50 %, 75 % n 100
% (BKrouas Touky 120 B) amamazona M3MEpeHHH UK HanpspKeHUs MOCTOSHHOTO TOKa (CM.
1a671.11.4), I0C/e0BATEIIBHO MO/aBask KOHTPOIBHOE HAMPSIKEHNE 0T PD HEMOCPEACTBCHHO Ha BXO
MyspTUMeTpa (6€3 My/IbTHIIEKCOPA) I Ha BXOZ MYJILTHILICKCOPA.

Tabmuua 11.4

3HaueHue Be3 MyJbTHrjiekcopa - C MyJIbTUIIJIEKCOPOM
nanpsokeHust HAKOHTpOJIbHOE 3HaueHue KoHTposbHoe 3HaueHue HarpsKeHus
sxone MK B i-ii3HaueHue HaMpsKEHUs Ha 3HaveHUe Ha sbixone UK. B
MPOBEPSIEMOK HANPSHKEHHUS na soixoae MK, B Hanpskenuss Ha j=1,2,3.4
touke, B (X;) sxone UK, B j=1,2,3,4 sxone MK, B
Xiii Xioi Y (Xkii) Yii(Xk2) Xiii Xioi Y i (Xeai) Yi(Xka)
0,01 -0,02 0,04 - 1- -0,08 0,1 1- 1-
2- 2- 2- 2-
3- 3- 3- 3-
4- 4- 4- 4-
30 29,97 30,03 I- 1- 29,91 30,09 - I-
2- 2- 2- 2-
3- 3- 3- 3-
4- 4- 4- 4-
75 74,97 75,03 |- 1- 74,91 75,09 1- -
2- 2- 2- 2-
3- 3- 3- 3-
4- 4- 4- 4-
120 119,97 120,03  1- 1- 11991 120,09 1- I-
2- 2- - 2
3- 3- 3- 3-
4- 4- 4- 4-
150 149,97 150,03 I- I-
2- 2-
3- 3-
4- 4-
225 224,97 225,03 - 1-
2- 2-
3- 3-
4- 4-
300 298.5 301.,5 1- 1-
2- 2-
3- 3-

4- 4-



CorjacHo JOKyMEHTAllMK Ha CHCTeMY HPEJIe/Ibl JIONYCKAEMOMN TTPUBEIEHHON TOrPELIHOCTH
nposepsieMoro UK HampspKeH#st NEPEMEHHOT0 TOKA COCTABIACT: 6e3 MyapTHILIEKCOpa — & = = 0.2
%, ¢ MyIbTHILIEKCOPOM - & =+ 0,5 Y.

Torma cormacto gopmyist A; = & % x 300 B/100 % mpejielbl 1oMycKaemMoii adcomoTHO’
MOrPEIIHOCTH ~ [TPOBEPAEMOTO MK HampsoKeHHsl —I[IEPEMEHHOrO  TOKa  COCTaB/BctT. 0e3
MyapTHILIEKCOPa - = 0,6 B, ¢ MYIBTHIICKCOPOM - & 1,5 B

M3Mepenust TPOBOAATCS B TOUKAX COOTBETCTBYIOMIMX 0 %, 10 %, 25 %, 50 %. 75 % u 100
% (BKmrovast Touky 120 B) ananasona nsmepennit VIK HampsikeHus MepeMeHHoro ToKa (CM. Tabir.
11.5), mOCTENOBATENIBLHO TO/aBas KOHTPOJILHOS HANPICHHE OT PO Henocpe/ICTBEHHO Ha BXOL

MYJIBTUMETPA (6e3 Mynbmrmekcopa) W Ha BXOJ MYJIbTHILIEKCOpA.
Tabauua 11.5

3HaueHue be3 myJsibTHIIEKCOpa C MyJIbTUIIEKCOPOM
HanpsokeHus Ha KoHTponbHOE 3HaueHue KonTponsHoe 3HaueHWe HanpsmKeHus
gxosae UK B i-ii 3HaueHue HaMpsKEHUs! Ha 3HauyeHue na seixoae MK, B
MpoBEPSeMON  HAMpsKeHUsA  Ha  BBIXOAC 1K, B Hanpsokenns  Ha j=1.2.3. 4
touke, B (X;) Bxone UK. B ji=1,2,3,4 sxone MK, B
Xiii Xiai Y (X Yii(Xia2)) Xkii Xiai Y i(Xin) Yii( Xi2))
0,05 -0,55 0,65 I- 1- -1,45 1,55 1- I-
2- 2- 2- 2-
3- 3- 3- 3-
4- 4- 4- 4-
30 29,4 30,6 1- 1- 28,5 31, 1- I~
2- 2- 2- 2-
3- 3- 3- o=
4- 4- 4- 4-
75 74,4 75,6 1- 1- 73,5 76,5  1- I-
2- 2- 2- 2-
3- 3- 3- 3-
4- 4- 4- 4-
120 119,4 120,6  1- 1- 118.,5 121,5  1- |-
2- 2- 2- 2-
3- 3- 3- 3-
4- 4- 4- 4-
150 149.4 150,6  1- 1- 148,5 151.5
2- 2-
3- 3-
4- 4-
225 224.4 225,6  1- 1- 223.5 226,5
2- 2-
3- 3-
4- 4-
300 2944 300,6  1- 1- 298,5 301,5
2- 2-
3- 3-
4- 4-

V3Meperus mpoBosT Ha yactorax 20 I', 1000 ' 1 10000 I

Ecnu 3HAYeHHWsT HarpspDKeHMsi Ha BBIXOIC UK Yij(Xkii) npd MEpBbIX KOHTPOJILHDBIX
curnamax Xy BO BCeX MPOBEPseMbIX TOYKAX JIMala3oHa HE MPEBbIILIAIOT 3Ha4YeHUsl |X| l a
3HAUEHMs] HAIMPSDKEHUS Ha BbIXOJIC MK Yj(Xk2i) npu BTOPBIX KOHTPOJIBHBIX curHanax Xy BO
BCEX MPOBEPSEMBIX TOYKAX JAHalla30Ha NPEBBILAOT 3HAUYCHUS i X | , TO MU3MEPUTEbHBLIA KaHal
CUMTAETCS TOMHBIM K IPUMEHEHHIO. B MpOTHBHOM Clyvae H3MEpUTENbHbIH KaHasl OpaKyercs.

11.4.5.2 OnmnpeaejieHne NOTPEMIHOCTH  HU3MEPEHHUS CONPOTHBJICHHUSI  KAHAJIOB
anasorosoro Bxoaa VXI noacueremsr CUTII



Orpeie/ieHre TIOrPENIHOCTH 1 IIPEJIENIOB U3MEPEHIA COMPOTUBIICHHS KAHAIOB aHAIOroBOro
sxona VXI moacucrembl CUTIT por3BOIAT 1O CXEME, npezcTaiennoi Ha puc. 11.1. Tlpn 51om
BXOJIHOM CHIHAJ MOAETCS HEMOCPEICTBCHHO Ha BXOJI MYJIbTUMETPA.

MeTO 100 |sl IPOBEPKH COOTBETCTBYET 11 4.5.1.

CorIacHO JTOKYMEHTALIMH Ha CHCTEMY TIPEIENbl JI0MyCKaeMOH OTHOCHTENBHOMN MOIPEIHOCTH
nposepsiemoro MK conpoTuBIieHus NOCTOSHHOMY TOKY coctapiser & =+ 0,025 %.

[To popmyne A =0 % X X; OM/100 % OIpenensioT Ipeieibl J0MyCKaeMoH abCOMOTHOM
norpemsocTy rposepsemoro MK conpoTuBICHUA TOCTOAHHOMY TOKY B TOUKAX COOTBETCTBYIOMINX
0 %, 10 %, 25 %, 50 %, 75 % u 100 % nuarazona usmeperuit MK conporuBiicHus MOCTOAHHOMY

TOKY U PaCCUMTHIBAIOT KOHTPOJIbHbIC 3HAUCHUA conpotupienust Ha Bxoae MK (cum. tab. 11.6).
Tabnuua 11.6

3Haqune COl'lpOTl/lBﬂeHl/lH KOHTpOJ’]bHOC 3HAUYECHHCEC 3HaL|eHne COHpOTMBﬂ@HMﬂ Ha BbIXOJIE
Ha sxoae MK B i-# COMPOTHUBJIEHUA Ha BXOIE UK, MK, Om
nposepsiemoit Touke, Om  Om j=1,2,3,4
Xi Xiii Xioj Yi(Xkii) Y (X))

0,01 0,0099975 0,0100025 - |-

9- 2

3- 3-

Ha 4-

10° 75 10° 125 10° - 1=

o 2

3- 3-

4- d=

24 10° 187,5 10° 3125 10° i -

) e

B 3-

4- 4-

510° 375 10° 625 10° 1= |-

p g3

3- B

4- 4-

7,5 10° 562.5 10° 937,5 10° 1= Jia

% 2

3- 3-

4- 4-

10 10° 750 10° 1250 10° [= -

2- 78

3- 3-

4- 4-

Ecnu 3Hauenus compoTubienns Ha Bbixoxe MK Y,i(Xk1i) 1pu MEPBBIX KOHTPOJIBLHBIX
curHamax Xy BO BCEX MPOBEPSeMbIX TOYKaX JHana3oHa He MPeBbLILIAIOT 3HAueHUs | X \ a
3HAYEHHUs COIMPOTHBIICHHS Ha BBIXO/C UK Yj(Xk2i) mpu BTOPBIX KOHTPOJBHBIX curHanax Xy BO
BCexX MPOBEPSEMBIX TOUKAX JMAla30Ha MPEBBIIAI0T 3HAUCHHS X | . TO U3MEPHUTEIIbHBIH KaHall
CUMTAETCS TOMHBIM K IPUMEHEHHIO. B TPOTHBHOM CJTydac M3MEPUTEIbHbINA KaHasl OpaKkyeTcs.

11.4.5.3 Ompenejienne MOTPEMIHOCTH H3MEPEHUS HAIPSKEHHS MOCTOSIHHOIO TOKa
xananos apasgorosoro Bxoaa PCI noacncrembr CUTI

OrpesienieHie MOTPEUTHOCTH M MPEIENoB M3MEPEHUs  HAIpPsKCHIA [IOCTOSIHHOIO  TOKa
xamanos amagoroporo Bxoma PCI nomemcrembr CHTIL  Taioke MpoM3BOMAT MO cXeMe,
npejcTaBIeHHOR Ha puc.l. IIpu 5TOM KOHTPOJBHBIE CHIHAIBI MOJAIOTCS [OCJIE0BATE/ILHO Ha
BXO/[bI KOMMYTHPYEMBIX KaHAJIOB H CHHXPOHHBIX KaHAJIOB PCI noncucrembr CUTIL

MeTomonorus Iposepku coorsercrayer 11.4.5.1.

CoriacHo JOKyMEHTALMK Ha CHCTEMY TPEICIIb JI0MyCKAaeMOH OTHOCHTE/IbHOM HOTPEIIHOCTH
rnposepsiemMoro MK HampsiKeHus: MOCTOSHHOMY TOKY COCTABJCT S =+ 0,05 % KOMMYTHPYEMBIX
kaHatoB 1 & = £ 0,5 % curxponHbiX KaHanoB PCI moacucTeMbl CUTIL



lo popmyse A; = & % X X; OM/100 % ompelessitoT IpeIe/ibl JOMycKaeMoil abcomnoTHOH
[IOTPEIIHOCTH MPOBEPAEMOTO UK HarpsKeHHs! MOCTOSIHHOMY TOKY B TOHKax coorsercTBytomnx 0
%, 10 %, 25 %, 50 %, 75 % u 100 % auana3oHa mamepernit MK HanpshKeHWst MTOCTOSIHHOMY TOKY

{1 PACCUMTHIBAKOT KOHTPOILHBIC SHAUCHH HarpsHKEHMsT Ha BXOJC UK (cm. tabn. 11.7).
Ta6muua 11.7

3HayeHue KoMmyTHpyeMble KaHaIbl CHHXPOHHbIE KaHAbI
nanpsokerns  KOHTpoOJIbHOE 3HaveHue KonTtponbHoe 3HaueHue HarnpsmKes
na sxoae MK 3HaueHue HanpsiKeHus Ha 3HA4YeHUE na seixoae MK, B
B i-# HAMpsUKEHWS  Ha  BLIXOJC MK, B nanpsoxenns  Ha j = 1.2, 3,4
npoBepsemMoit  BXOIEC WK, B j=1,2,3,4 pxone UK, B
Touke, B (X)) Xkt Xiai Y ii( Xri) Yii(Xkz)) Xiii Xiai Yi(Xun) Yii( Xi2))
0,001 0,0009 0,00100 1- 1- 0,000  0,0010 I- |-
995 05 2- 2- 995 05 2- 2-
3- 3- 3- 3-
4- 4- 4- 4-
1 0,9995  1,0005 1- 1- 0,995 1,005 1- -
2- 2- 2- 2-
3- 3- 3- 3-
4- 4- 4- 4-
2.5 2,4987 250125 I- 1- 2,487 25125 1- I-
5 2- 2- 5 2- 2-
3- 3- 3- 3-
4- 4- 4- 4-
5 49975 5,0025 1- 1- 4,975 5,025  1- -
2- 2- 2- 2-
3- 3- 3- 3-
4- 4- 4- 4-
7,5 7,4962  7,50375 1- 1- 7,462 71,5375 - I-
5 2- 2- 5 2- 2-
3- 3- 3- 3-
4- 4- 4- 4-
10 9,995 10,005 1- 1- 2235 10,05 1- |-
2- 2- 2- 2-
3- 3- 3- 3-
4- 4- 4- 4-

Ecnu 3HaueHWs HaMpshKeHHst Ha BBIXOAC UK Y;j(Xki;) mpu HEpBBIX KOHTPOJILHBIX
cprnanax Xip BO BCEX MPOBEPSEMbIX TOUYKAX uamnasoHa He TIPEBBIIIAIOT 3HAYCHHUS |Xi|. a
sHaucnns nanpsokennst Ha Boixone MK Yi(Xiai) TPy BTOPBIX KOHTPOJBHAIX curnanax Xy BO
BCEX HpOBepﬂeMBIX TOoUKax auana3oHa HpeBbIUIa}OT 3HAYCHUSA IXl l . TO I/I'}MepI/ITGﬂhI*Ilv]ﬁ KaHall
CUHUTAETCS F'OJHBIM K HpI/IMeHeHl/IEO. B FIpOTI/IBHOM ciydac I/IBMepI/ITeﬂbelﬁ KaHall 6p£lK)”C'lCﬂ.

11.4.6 OgopmiieHne pe3ybTaToB NOBCPKH
Pe3yabTaThbl HOBEPKH OOPMIISIOTCS B BUIIC [IPOTOKOJIOB.
TIpOTOKOJIBI TIOBEPKU XPAHITCs BMECTE € dopmynspom ma CUTIL
[To pe3ynbTaTam MOBEPKH BbIIACTCA ceunerenberso o nosepke CUTIL
[Ipu oTpULIATENBHBIX Pe3yIbTaTax MOBEPKH OT/EJBHBIX YCTPOUCTB CUTII npor3BO/ M TCH MX
PEMOHT HJTH 3aMEHA U NIOBTOPHAS TOBEPKA.

12. TPAHCIIOPTPOBAHUE U XPAHEHUE

12.1 TpaHcmopTHpOBaHHE H3MCPUTEILHOTO 6noka CUTII B TpaHCIOPTHOM KOHTEHHEpPE
M3TOTOBHTENS MOYKET OCYUIECTBIIATHCS B 3AKPBITOM TPAHCIIOPTE m000T0 BHJIA.

12.2  V3mepuTenbHblil OIIOK CUTIT HeoOXOMMMO XPAHHTH B CYXOM, OTAMIMBACMOM.
BEHTUJIMPYEMOM TOMELICHHN TIpU TEMIEPAType OKpYJ)KaIoILero Bo3ayxa oT +5 g0 +40 'C
oTHOCHTEIbHOI BIaxknocTH 10 80 Yo.



CpoK XpaHeHHUs U3MEPUTENbHOIO gnoka CUTII B CKIAACKUX MOMEIICHUAX B YIAKOBKC 1
roj1, BKJII04Yast BpeMs TPAHCIIOPTUPOBKH.

13. CBEJIEHUS OB YITAKOBKE

CucTeMa M3MEpPeHHUs TOKOB 1 HalpshKeHUH CUTII 3aB. Ne 01 yrakosana B TPaHcHopTHbIl
KOHTEUHED.

JIATA YIAKOBKH covvnnnrnssrrnnesssnsnansses e e

VIAKOBKY IIPOMBBEIL . ..vvvevnansrnrnsnsessnsensnnrescecns:

14. TAPAHTHU U3TOTOBUTEJL (ITOCTABIIMIKA)

14.1 W3rotoBuTeNb TrapaHTUpPyeT — COOTBCTCTBHME CUTII  npenbsiBJIEHHBIM — BbIIC

TpeOOBAHUSIM.
142 WsroToBuTeds 00s3yeTcss B TedeHue 12 Mecdales OCYLICCTBIATE ©€3B03ME3/IHO

rapaHTHIHBIA PEMOHT CUTII, nipu coOa0ACHUH noTpeOuTEIeM YCIOBUH IKCILTyaTallii. XpatcHi

¥ TPAHCIIOPTHPOBAHUS.
14.3 VI3roTOBUTENb 0OOs3yeTcs MPOM3BOIMTL OOCTYKMBAHME M PEMOHT CUTIL, u nocne

MCTeUeHHst CPOKa FApAHTHH B TEUCHHE €€ CPOKa CITYKOBI.
14.4 TapaHTHiHBI CPOK TPOUIEBACTCS HA BPEMST OT MoJauy peKiiamaLuu J10 BBC/ICHNS

CHUTH B >KcIUIyaTayo cujiaMi U3roToBuTeIs.
14.5 Cpenuuii cpox ciyxOsr CUTI — 5 ner.

15. CBUJIETEJILCTBO O IIPUEMKE

CrcTeMa U3MepeHHil TOKOB 1 HalpsHKeHHH CUTII 3aB. Ne 01 u3roroBjicHa B COOTBCTCTBHH
C JIefiCTBYIONIEH TEXHUYECKOH JIOKyMEHTaIlMEN U TIpU3HaHa TOJHOM K AKCILIyaTaluu.

JIATA IPHEMEHL . evovvnevncnnnnnnseneesensseeens

TIPUEMKY TIPOHBBEIL c..vevnnesrnesenansssnseeeeees

[Tpunoxenue |
TecToBOE NPOrpaMMHOE oOecrneyeHue

1. Ha3znaueHue.
TecToBOE TpOrpaMMHOE 00ecreUeHue (IT0) mpeHasHadeHo Juist padoThI BBIUUCIIHTELHOTO

6oka CUTII (BB CUTII), koTOpbIit NPOU3BOANT:
e TlpoBepky pabOTOCTIOCOOHOCTH H3MEPHTENILHBIX KAHATOB.
o I'paayupOBKY H3MEPUTEIIBHBIX KAHAIOB;
e l3MepeHue aHAJIIOrOBbIX CHTHAJIOB;
e O6paboTKy, aHAIW3 W BU3YAIM3ALHIO PE3yJILTATOB y3MepeHuit B rpauueckoM H
Ta0TMYHOM BHJIE.
e ApXUBUPOBaHHE PE3YJLTATOB MPOBEACHHMIX U3MEPCHHH.

2. VYecaoBHs BbINOJHEHNs IIPOrpaMMbl.
[10 CUTII paboTaet noj ynpasieHHeM NEPCOHAILHOTO xomnptorepa (ITK) ¢ ycraHoBiIeHHOH
OTepalOHHON CHCTEMOH cemeiictea MS Windows. MuHHMabHbIE TpeOOBAHUS K [TK TakoBbl:
e [Ilporeccop Intel Celeron 400 MI'1
o O3V 64 M6
e (CBOGOmHBIH 00BeM kecTKoro aucka 1 Gb
e Hanmuwme cerenoii kaprel 10 Mout
e Omnepaunonnas cucrema MS Windows 98
[IporpammHoe obecreueHne IOCTaB/SETCs B BHAC JUCTpUOYTHBA HA HHCTAJLISIIHOHHOM
xomnakt-aucke CD.
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3. O6mue cBegenus o MO CUTIL.
3.1. UucTrajisimmsi.

Jlns yCTeIHOM WHCTAIIINH 1O CUTIT na K HEoOXOAMMO BBIMOIHHTL CJICAYIOLLIC
JIeUCTBUS:

e VCTaHOBAUTH MPOrPAMMHYIO — TOJIEPXKKY  allllapaTHbIX CPEIICTB  COITIAacHO
JIOKYMEHTaIUH (pupM-TIPON3BOAUTENCH. JucTpuOy THBHBIE AMCKH M AOKYMCH AL
BXOJISIT B KOMILJIEKT CUCTEMBL.

e BeranuTh nHCTAIIMOHHEBI KoMrakT-auck «[10 CUTID B iucKoBOA CD-ROM. ot

e 3amycTUTh UcTONHsAEMbIH (ailn sefup.exe W CICNOBATH MHCTPYKLIMSIM TIPOTrpaMMbl-
WHCTAUISITOpPA.

e TIlocne uncramwisiuuu 110 CUTII roToBo K HCIOTB30BAHHMIO.

3.2. CocTaB U CTPYKTYpA.

TecToBoe TIporpaMMHOe 0OecreueHue, BXOAdLIEe B coctas CUTIIL, npeanasHadcHo JULs
[IPOBEPKH PabOTOCTIOCOOHOCTH 000py/I0BaHKs, @ TaKKe UL KOH(UIYpPUPOBaHKs 1 TPOBE/ICHHA
M3MepeHnii  aHaJOroBBIX — [1APAMCTPOB. [IporpammHoe  obecriedeHue pazpaboTaHo B
urctpymentaipHoi cpene NI LabVIEW u cocrouT U3 Habopa BHUPTYyasbHBIX (KOMITBFOTEPHDBIX )
prOOpOB.

Bupmyanviotii npubop KOHPUypUpOSAHUL USMEPACMbLY napamempos.

BupryanbHblii mpuOOp NpeiHasHauCH UL CO3NAHMA KOH(UIYPALMOHHBIX  (hailiion €O
CIIECKAMH M3MEpSIeMBIX apaMeTpoB U KoddduiueHTamu MepBUUHON MaTeMaTnyeckoit 00padoTKy
JJIs pacdueTa (pU3NUECKON BEIMYMHBI Fus O HJIEKTPUUECKON BEJIMUMHE Fonexp. MaTemarnucekast
06paboTKa POBOAUTCS 110 OJHOH U3 dopmyit:

Bua 06paboTku dopmyna =y
Her Fus=Fonexrp
[TONMHOM F(l)”3=A+B'FjJ,CK1.],+C'an.c.cr,ffD' B sriexrs
Jlorapudm F(,)MZA+B~In(C-F)J.L,,\,,IﬁD)

BupryaspHas aHe b pruOopa npe/icrapieHa Ha puc. 1

Cniracok U3MEPSIEMBIX napameTpoB COCTaBJISIETCS B BHJAEC MaccuBa 3aruce, Kawzaast M3
KOTOPBIX CONCPIKUT cJeyromue moJrst:

[1nara Homep n3MepHTENIBHOM IJIaThl Ha KOTOPYIO 3aBE/ICH napame’rpﬂiiﬁ
Kanan Homep KkaHajia ©3MEPUTENBHOM T171aThl
MaxkcumyM BepXHHUif Mpesies H3MEPEHHs JIEKTPUUECKOH BEIMIHHEI T
MuHUMYM HuokHuit nipesies u3MepeHns dJIEKTPUICCKON BEIMIHHbI IRET ‘
O6paboTKa Buyt iepBUYHON MaTeMaTHIECKOH 00paboTKH —
A,B,C,D Ko3(puiMeHTbI 3aBHCHMOCTH IIEPBHYHOU MareMaTnyecKou

00paboTKH -

[Tocrie 3aIoNHEH s BceX TpeOYEeMbIX JIEMEHTOB MaccHBa napaMmeTpos BUPTYATbHBIH 1TPHOOP
3ampaliMBaeT |y oreparopa WM KOH(UIYpALHOHHOTO  (aitiia W COXPaHIC
nH(OPMALHIO 00 M3MEPSIEMbIX TTapaMeTpax.
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Puc. 1.

Bupmyanwhuiii npubop nposeoeHus. usMepenull u 0MoOPANCeHUs PE3YILbMUmos.

BupryanbHplil mpubop 1p
3371aHHBIX KOH(UIYPAHOHHBIM (hailiioM, MPOBEACHUS TICPBITHO

BupryaibHas naHelns npubopa KOH(UTYPUPOBAHHUSI IAPAMETPOB.

COXpaHEHHUSI Pe3yIbTaTOB MOHHTOPUHIA.
BupryanbHasi aHe b npubopa NpejicTapicHa Ha puc. 2.
HasHaueHue >IeMeHTOB BUPTYaTbHO# [TAHEN CBEIEHO B Tab/IuIy:

JjeMEeHT

Hasznauenue

3aronoBok (aiina

TekcToBoE role, 3arnichiBaiouleecs B Hadaie (aiija pe3ynbTaTos
M3MepeHNit.

Bpewms crapta

Bpems Hauasa H3MEpEHHUit 1o 4acam KOMMbIoTepa.

Jara crapra

Jlata Hauaia n3MepeHuii No 4acaM KOMIbioTepa.

Kon(urypalnOoHHbI#
¢aiin

VIMsl KoH(UIYpaLMOHHOTO (aiifa co CMCKOM U3MEPAEMbIX MapaMeTpos 1
ko3 HIMEHTAMI MATEMATHYECKOM 00paboTKH.

dalin naHHbIX

Mms (paiina pe3yabTaToB H3MEPEHUH.

Bpewms

BpeMﬂ ¢ HauaJla M3MepeHl/lﬁ Mo yacam KOMIbOTEPA.

CB00OOIHOE MECTO

Pazmep ¢BOOOIHOIO MECTA Ha JIMCKE.

Pasmep daiina

Texywnii pasmep (aiina pe3ysibTaTos.

WuTtepsan

BpeMGHHOVI MHTEepBaAJl MEXKIY nocJsjenoBaTe/ibHbIMH U3MEPEHUSIM U

3HAKOB TOCJIE 3ansaTON

Uue/10 3HAKOB Mocsie 3aMsToil, coXxpaHsembiX B (aiine pe3ysibTatoB
M3MEpEHHIt.

3HaueHus Texyllue YNCIOBbIE 3HAUEHNS [1APAMETPOB.
[Tay3a BpemeHHbl i 0CTaHOB/MIPOJOIIKEHHE U3MepeHuit.
OcTaHOB 3aBeplueHne N3MepeHni.

eHA3HAueH s JI0NITOBPEMEHHOI0 MOHMTOPHHIA I1APAMCIPOB.
il MaTemMaTHueckoi 00paboTKH H
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Li‘_]jg_‘_] : LIU [ 13pt Spplication Fart 1 3e |6~

3aronosok ¢anna

\Zaronceok ]
1 Bpera cTapra KoHPHrypauHoHHEIR $aiin
1 [l | BKNot & Path> !
; NaracTapra P alin AaHHER
i B 07.09.38 o EkMNothPate
Bpeaa (o) I;Bq¢i|:|an|e MECTO [ME] Paztden dakina (ME]
0o ’DUU 0 | 0,000
MrTepean (o] et .
sl 1,30000- it 1]
v‘“-l,i_D N
SHaKOE NOCNE 3anAToNH 0,25000- # Plat 1
e ‘ .
A 020000 | Flekz
- 015000- R
} & | | Pliot 4
0.1 l:|UUD-i |
Flat &
[1,05000-|
| Plot &
Flat 7
-0,05000-

-0,10000-!

MNayza } OecraHoe
L] |

Puc. 2. Bupryanbhas naHens npuoopa poBeIeH st H3MEPEHHI.

[Ipu pabGore BUPTyasbHBIA 1PUOOP MPOU3BOLMT MPOBEPKY ¢cBOOOAHOIO MecTa Ha JIMCKE
KOMITbIOTEpA U, B Cllydae HeAocraTka CBOOOJHOTO MeCTa, BBIBOAMT MPEIYIPEHKACHAC Ha DKpaH
KoMrbroTepa. OmepaTop uMeeT BO3MOXKHOCTb IPOJIOJIKATE, JIKOO MPEKPATUTh H3MEPCHHS.

Bupmyaisnuiit npubop 00HOKAHAWILHO20 OCYULLOZPA.

BupryanbHb mpubop [o3BONISET HAOMIONATh 33 JIFOOBIM - HApaMeTpoM B PCKHME
ocmmiorpada.  LlenecooGpasHo — MCIHONB30BaTh — BUPTYalbHbIA — MPHOOP  IpH  HAJNAL0UHO-
IPOBEpOUHBIX paboTax, Korjaa TpeOyeTcs HaOmoxaTe BHA CHIHalTa H ObICTpOIIEPEMEHHbIC
nporecchl. BUpTyasbHas naHelb 1pnbopa npejicTaBieHa Ha puc. 3. Onepatop MOKeT MPOM3BOIILHO
BBIOUPATH KaHAI M3MEPEHHMIl, a TaKk)Ke BApbUPOBATH PEXKHMMbI M3MEPCHUS KaHald — KOAPPUILUCHT
YCHJIEHUSI, TIOJIIPHOCTD, YaCTOTY JAUCKPETU3ALINH.

Bupmyanonwiii npubop yughpoco2o 6oiemmempa.

BupryanpHblii npuGop 103BOJISIET HAOMIONATH 32 JIOOBIM - [APaMETPOM B PCKUME
nE(poBOro BOJBTMETPA B UKMCIOBOH M rpaduueckoi (popme. [letecooOpa3zHo MCIOJIL30BATH
BHPTYyalbHBIA MPUOOpP MpH HAIaI0uHO-TIPOBEPOYHBIX paborax. BupryanbHas rnaneib npudopa
npejicTaBlieHa Ha puc. 4.
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Jlyist KaXKa0ro MOIYJIst VXI-riojicicTeMbl pa3paboran [IpOrpaMMHBbIH ApaiBep 1 BUPTYaIbHA
nepeanss maHens. [TporpaMmHbIc JipaiiBepbl MO3BOJISIOT CO3AABATH COOCTBEHHBIC [PUKIIAITBIC
[IPOTPaMMbl C UCMOJIb30BAHMEM KK TEKCTOBBIX SI3BIKOB BLICOKOTO YPOBHS (Cu, INlackaib), Tak u
HHCTPYMEHTATBHBIX  CPEIL IPOrpaMMHpPOBAHUS (LabVIEW). BupryaibHbIC riepe/iHue  rancin
[O3BONSIOT «BPYUHYIO»  peannsobath [TPAKTHYECKN BCE PEWHMMBI paGoTel  MojyJIeH 6e3
HeOoOXOMMMOCTH Pa3padoTKKH NPOrpaMMHOro obecneueHus. llepeiHue MaHeIn MYyJBTUMCTPA 1
MYJIBTHITIEKCOPA MPEICTABICHDI Ha puc. 3. 0.
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