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BBepeHue

Hacrosiiee pykoBoJICTBO MO 3KcrutyaTanuu (naigee PO) mpenHazHayeHo asis
U3YYCHUS] TEXHUUECKUX XapaKTEPUCTHK, YCTPOMCTBA U MPUHIIMIA IEUCTBUS, a TaK-
K€ TPaBWJI OKCIUIyaTalldd TEPEHOCHOIO MajorabapuTHOr0O MHUKPOOMMETpa
NKC-30A (nanee o texcry npuoop MKC-30A).

PO conmepxuT cBeaeHUs O KOHCTPYKIUMH, MPUHIIUIE JICUCTBUSA, XapaKTepHU-
ctukax (coiictBax) mpubdopa MKC-30A, ero cocTaBHBIX 4acTsIX U yKa3aHUs, HEOO-
XOJIMMBIE TSI TPAaBWJIBHOW W Oe3zomacHoi skcruryaranmu npubopa MKC-30A, a
TaKXe CBEJICHUSI TI0 YTUJIM3AIlMU U3/IEJIHS U €r0 COCTaBHBIX YacTEH.

IIepeueHb UCIIOJIB3yEMBIX COKPAIICHUN:

AIIT — ananoroBo-nindgpoBoit mpeodpa3oBaTeb;

3V — 3apsaHO€E YCTPOMCTBO;

Ab — akkymynsiTopHast 6atapest;

KKU — *)uaKoKpUCTaNIMYECKUN HHAUKATOP;

MK — MUKpPOKOHTPOJLIED;

OC — onepallMoHHas CUCTEMA;

[1O — nporpamMmmHOE obecrieueHue.

1. OnucaHue n pabota

1.1. HasHayeHue

1.1.1. ITpu6op MKC-30A npenHasHadeH Jyisi ONEPaATUBHOTO U3MEPEHUS DIICKTPUYE-
CKOT'O COMPOTHUBIICHUS MTOCTOSTHHOMY TOKY C U3MEPUTENIbHBIM TOKOM J10 30 A.
[Tpu6op UKC-30A mo3BosisieT u3MepsiTh JMEKTPUUIECKOE COIMPOTUBJICHHUE TIO-
CTOSIHHOMY TOKY aKTUBHBIX U UHAYKTHUBHBIX II€TI€H, B TOM YKCJIE TIEPEXOTHBIX
AIEKTPUYECKUX COMPOTHUBJICHUN BBHICOKOBOJIBTHBIX BBIKIIIOUATEICH W pas3b-
eMHUTENCH, a TaKkke OOMOTOK JJIEKTPHUECKUX MAIIMH U TpaHC(HOPMATOPOB
0oJIpIIO0i MomHOCTH B quara3one ot 1 MkOwm 1o 100 kOwm.

1.1.2. TIpubop npeaHa3HaueH AJIs SKCIUTyaTalllH B CISAYIOUINX yYCIOBUSIX:
1.1.2.1. Pabouue ycnosus:

® TEMIIEpATypa OKPYKAKOMIEH CPEIBI, “C ...vvvviiriiiiiiic e —20...+55;
e OTHOcHUTENbHAs BIAKHOCTH Bo3ayxa npu 30°C, %......c.cccvvvviieninnnnn. 90;
e arMocepHoe MaBICHHUE, KI1a.......cccooviiiiiiiiiie e, 84...106,7;
® HaNPsHKEHHOCTH AJIEKTPUYECKOro nojisg yactotoit 50 I'ty, kB/M........ o 5;
® HaANPsHKEHHOCTh MarHUTHOTO 1moJjist yactoToit 50 ', A/M............ 1o 400.
1.1.2.2. Hopmanvnvie ycrnosus:
® TEeMIIepaTypa OKPYKAKOIIEH CPEIBI, “C ..oovvviiiiiiiiiiiee e 25+5;
® OTHOCHUTEIBHAS BIAXKHOCTD BO3IAYXA, Y0 wevveviiiriiieeniiiiineeniiiieneens 30...80;
e atMochepHoe MaBICHUE, KITa........cccoocvvviiiiiiiiiii i, 84...106,7;

1.1.3. IMuranue mpubopa MKC-30A aBTOHOMHOE, OT BCTPOEHHOW Oarapew JIMTUMA-
MOHHBIX aKKyMYJSITOPOB HampspkeHneM 16 B u HOMUHAmbHON EMKOCTHIO
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1.14.

1.15.

1.1.6.

1.2.1.

1.2.2.

1.2.3.

1.2.4.

1.2.5.

1.2.6.

1.2.7.
1.2.8.
1.2.9.

barapest akkyMynsITopoB pubopa UMEET CXeMy 3alIUThI 3JIEMEHTOB OT Iepe-
HANpsDKEHUSI U cXxeMmy OalaHCHPOBKH 3apsia, 00ecleynBarollyto, Mpu Ipa-
BWJIBHOM 3KCIUTyaTalluy, JJIMTEIIbHBIN CPOK CITy>KObI OaTtapeu.

Nuaukamus ©3MEPEHHOTO 3HAUYECHUS CONPOTHBIICHUSA — BHU3yalibHas, HUQPO-
Basg, Ha rpaduueckom monHoxpomHoM JKKUM c moacBeTkoil pasperieHHEM
128x64.

Jliist cBsi3u ¢ BHeIIHUMU ycTpoiictBamu, mpuoop MKC-30A ocHamien Gecripo-
BOJIHBIM MHTep(dericoM cBs3u mo craHmapty Bluetooth. braromaps stomy
MO>KHO YHPABJISATh MPUOOPOM AUCTAHIIMOHHO MTPU MOMOITM creruaibHoro 10
s OC Windows i niputoskerust it OC Android (1. 1.10).

1.2. TexHu4Yyeckue xapakmepucmuKku

JlnanazoH U3MEPSEMOT0 AIEKTPUUIECKOTO COMPOTHUBJICHUS:
1 MxOwm...100 kOm.
N3meputenbHbIil TOK BhIOMpaeTcs mojis3oBaTeneMm u3 psaga: 30 A, 10 A, 3 A,

1A, 200 MA, 40 MA, 4 MA, 400 MxA u 80 MKA.
Jlnana3oHbl U3MEPEHUS CONPOTUBIICHHUS:

- IPU UBMEPUTEIBHOM TOKE 30 A ..o ot 0,000001 no 0,01 Om;
- IPYU U3MEPUTEIBHOM TOKE 10 A...oooiiiiiiiiiii, ot 0,0001 mo 0,1 Owm;
- IIPU UBMEPHUTEIIBHOM TOKE 3 A ..vvviiiiiiiiiieiiiiiiiee s sniieeee s oT 0,01 10 1 Owm;
- IIPU UBMEPHUTEIIBHOM TOKE 1 A ..vvviiiiiiiiiiiiiiiiiic e oT 1 10 8 Owm;
- P U3MEPUTEIBHOM TOKE 200 MA .....oovvviiiiiiiiie i, oT 8 110 40 Owm;
- IPA U3MEPUTETBHOM TOKE 40 MA .....cvviiiiiieiieie e ot 40 no 200 Owm;
- IPA U3MEPUTEITBHOM TOKE 4 MA .....coiiviiiiiiiieiiiiee e ot 200 1o 2000 Owm;
- P U3MEPUTEITBHOM TOKE 400 MKA ....oovviviiiiieeiiiiiiiee e ot 2 1o 20 xOw;
- IPU U3MEPUTEITBHOM TOKE 80 MKA ......ooiiiiiiiiiiiieiiieeeeie, ot 20 7o 100 kOm.

[Ipenens nomyckaemMoit OCHOBHOM OTHOCHUTEJIBHOM MOTPEITHOCTH U3MEPEHUS
- B auanaszone ot 0,0001 xo 0,01 Om npu uzmeputenbHOoM Toke 30 A, HE 60-
) (S TSRS +[0,1+0,004(R/R-1)] %;
- B quamnazone ot 0,0001 mo 0,1 Om npu uzmeputeabHoM Toke 10 A, He Oomee
.................................................................................. +[0,1+0,0015(R/R-1)] %;
- B quanasone ot 0,01 mo 100000 Om mpu oCTaTbHBIX U3MEPUTENBHBIX TOKAX,
5 (Sl 010 ) (= PP +0,1 %,
rae R — u3mepeHHoe 3HadeHUE COMpOTUBIEHUA, Ry — MakcuMmanbHOe 3Haue-
HUE COMPOTHUBIICHUS ISl JAHHOTO Jauana3zoHa, OMm.

Jlonmyckaemasi TOMOTHUTENIbHAS OTHOCUTEIbHAS MTOTPEITHOCTh U3MEPEHUS TIPH
W3MEHEHUU TEMIIEPATypbl OKPY’KAIOIIETO BO3/yXa OT HOPMAJIbHBIX JIO Mpe-
JIEbHBIX 3HAYCHUI B paboueM JUara3oHe TeMIEpaTyp He MPEBLIIIAeT Mpee-
J1a IOIyCcKaeMoi OCHOBHOM morperntHoctu Ha Kaxbie 20 °C.

Jlonmyckaemasi JOTIOJHUTENIbHASI OTHOCUTEIIbHAS TTOTPEIIHOCTDh U3MEPEHUS TIPU
HaAJIMYUM BHEIIHETO MAarHUTHOTO MoJig yactoTor S0 'l HAampsSKEHHOCTHIO 10
400 A/m He TIpeBBIIIAET Tpejena I0MycKaeMOi OCHOBHOM MOTPEITHOCTH.

JITHA U3MEPUTENBHBIX MPOBOJAOB, HE MEHEE ....ecvvveerreeeieeessreesnreesneeennneas 7 ™.
["aGapuTHbIe pazMepbl TPUOOPA, HE OOJIEE ....vvvvvrvvreeeeanene 240%x200x110 mm.
Macca 6e3 U3MEPUTENBHBIX MPOBOJIOB, HE OOJICE .....uvvveeiirieerireeerrireenns 2,2 KI.



1.2.10. Bpemss wu3MepeHuss (peXuM U3MEPEHHUS] AaKTHBHOTO COMPOTHBIICHHUS),

5 (0103 (T TP P PR PRP PR PP 20 c.
1.2.11. Bpems ycTaHOBIECHUS PAOOYETO PEKUMA, HE OOIEC .....evvveeveerieeriierinennnens 10 c.
1.2.12. HampspkeHne UCTOYHUKA U3MEPHUTEIEHOTO TOKA, HE 0OJICE .....vvevveeneenee 60 B.

1.2.13. ComnpoTuBieHNE TOKOBBIX U3MEPHUTEIHHBIX POBOJIOB, HE OoJee ......0,03 Om.

1.2.14. BxoiHOE COMPOTUBIIEHUE U3MEPUTEIBHBIX IIETeH M0 MOCTOSIHHOMY TOKY, HE
1 (53 (1S PR P PP UPRTPPPRP PO 5 MOwm.

1.2.15. N3MepeHHOe 3HaUeHHE 0TOOpaXKaeTcsl S-pa3psIHBIM YHUCIIOM.

1.2.16. Cea3p 1o OecnpoBoaHomy uHTepdeiicy Bluetooth ocymecTisiercss Ha va-

crore 2,4 I'T1.
1.2.17. JanbHOCTb OCCTIPOBOTHOM CBIBH ...vvvvieasvreeessreeesirnesssneessssnessssseessnns o 10 m.
1.2.18. BeixogHast MOITHOCTB TiepeaaTarka Bluetooth............c.cccceeee, 1o 10 mBrT.
1.2.19. Bpewms 3apsiia aKKyMYJTISTOPA, HE OOTICEC .....vvervverureairieieesieesieeseeeseenneeseeenes 4 4.

1.2.20. IIpu6op MKC-30A Temso-, X01070-, BIArONpOYHbI U 00JaJaeT MPOYHO-
CTBIO Ipu TpaHcnoptupoBanuu B coorBerctBuu ¢ ['OCT 22261-94 nna
CPEACTB U3MEPEHUN 4 TPYIIIIBIL.

1.2.21. Knacc nbljie- 1 BIaro3amyfThl MPU 3aKPBITON KPBIITKE........vvrveerveerveenens IP64.
1.2.22. Knacc nbljie- 1 BIaro3ayThl TPU OTKPBITON KPBIITKE .....co.veerveeveereeenens IP40.
1.2.23. CpegHuii CpoK CIYKOBI IPHUOOPA, HE MEHEE ...vvvevurrreesrrrreessieresssrenesnsenas 10 ner.
1.2.24. Cpennsisi HapabOTKa Ha OTKa3 MpU BEpOSITHOCTH Oe30TkazHOM paboThl 0,95,

HE MEHEE ..vuvveetteeuteessteessteeasteeesseeessseesseeeasbeesnbeeanbeeabeeeabeeennneesnneesnneens 10000 u.

[Ipumeuanne: XapaKTEPUCTUKOM, MO KOTOPOW OMNpEeNesieTcss OTKa3, SIBISAETCS OC-
HOBHasI TIOTPEIIHOCTDh U3MEPEHUS JICKTPUIECKOTO conpoTuBieHus (1. 1.2.4).

1.3. Cocmae npubopa

1.3.1. IIpubop cobOpaH B yIaponpoOYHOM repMETHYHOM Keiice, Oiiaromapsi yemy Jiu-
1leBasi maHe b npubopa 3aluieHa OT yIapoB U BJarv Kpblikoi keiica. Ha
MMOBEPXHOCTHU JIUIIEBOI TMaHEeIu Mpudopa pa3MenieHbl Pa3beMbl IS TTOIKITO-
YEHUST U3MEPUTEIIBHBIX MTPOBOJIOB, Pa3beM MOKIIOUCHUS 0JIOKA TUTAHUS, OK-
HO TpadUUYECKOTO HMHAWKATOpPA, CBETOAMOJ] WHIWKAIIMU TPOTEKAHHUS TOKa,
KHOIIKM BKJIFOUCHHSI M yIpaBicHUsA. KOMIUIEKTHOCTh mpubopa mpuBeAcHa B
Tabnuie 1.

1.3.2. TIpuGop BHIOIHSET CleAYIOMMe QYHKITUU:
= dopMupyeT CTaOUIBHBIN U3MEPUTEIBHBIN TOK;

* VcunmBaeT u mpeoOpa3yeT B U(PPOBOIM KO CUTHA, CHUMAaEeMbIH C MOTEH-
[IUAJLHBIX 30HIOB,;
* Wuaumupyer u3MepeHHOe 3HauYeHNEe COMPOTUBIICHUSI.

1.3.3. AkkymynstopHas Oarapesi, oOecreuuBaroIias dSJIEKTPONMUTaHUE MPUOopa,
yCTaHOBJICHAa BHYTpH Kopmyca npubopa. B mpubdope MKC-30A ucnonb30BaHbI
JUTUH-UOHHBIE aKKyMYJATOPBI, OOCCIeUnBaroNue HEOOXOMUMBIH H3MEpPH-
TEIBHBIA TOK B IIMPOKOM JTHAITa30HE TEMITEpaTyp.



Tabmuma 1. KommiektHocTs mpubopa MKC-30A

NoNe KoJ-Bo,
HauMeHoBaHue
ILIL. IIT.
1 [Tpu6op UKC-30A 1
N3mepuTenbHbIid TPOBOJ CO LIYIIOM B BUJE 3a)KUMa THUIA
2 «KPOKOIIUI, 00€CTIeUYnBAOIIHNA 4-TIPOBOAHYIO CXEMY W3- 2
MEpEeHUs
3 3apsiAHOE YCTPOIMCTBO 1
4 PykoBojctBo 1o skcrutyaranuu [ITTMP.411212.024 PO 1
5 [Tacopt I[ITMP.411212.024 T1C 1
6 Meronuka nosepku [TTMP.411212.024 MI1 1
7 CyMKa WM Keic 171l IEpeHOCKH KOMIUJIEKTa TPOBOIOB 1
8 [ynsT 1

1.3.4. B mpubop BcTpoeHa cxema, 00eCIeunBaromas 3anuTy U 0aJaHCUPOBKY dJie-
MEHTOB aKKyMYJISITOPHOU OaTapeu.

1.3.5. BHemHee 3apsaHOe yCTPOMCTBO MpeIHA3HAYEHO TS 3apsiia aKKyMYJIATOPHON
Oatapeu. BrimonHeHo B Buje OJi0OKa, MOJKIIOYAEMOIO K CETH MEPEMEHHOTO
Toka 220 B 50 I', umeromero BBIXOJ MOCTOSHHOTO TOKAa HampsiKEHUEM
16,8 B. 3V noaxitoyaeTcss K U3MEPUTEIHHOMY OJIOKY MPUOOpa COCTUHUTEIh-
HBIM IIPOBOJIOM.

1.4. YCmpo&cmeo u ucriosib3o8aHue rno HasHa4YeHUro
1.4.1. Yopomennas 6ok-cxema npudopa MKC-30A npusenena Ha puc. 1.

MIKC-30A 5
i cLYTHOP Kuaonku
| R «Tox»
Ab T «3mepeHue»
] R, L l—
Cxema B
3auThl Ab Cxema L — » Munukarop

Py

MK

coOpoca Toka

| | ATIIT < Bluetooth

A
A 4

4
|+16,8 Bl I/ U-

\ /

Puc. 1. Yopomennas 6:10k-cxema npudopa MKC-30A

PerynsaTop Toka SBJSIETCS alaNTUBHBIM: IOCJEC BKJIIOYCHHS PETYISITOpPa, Ha
9Tare HapacTaHUs TOKA MPOMCXOJUT OIEHKA WHIYKTHBHOCTH HCIBITBIBAEMOIO 00b-
eKTa M 3aJlaHie COOTBETCTBYIOIIMX MApaMETPOB PEryJsTOpa TOKAa, 00ECIICUHBAIO-
KX OBICTPOE ¥ TOYHOE UTOTOBOE YCTAHOBIICHUE U3MEPHUTEIBHOTO TOKa. [loce yero
C MOMOIIBI0 BBICOKOTOUHBIX ALIIl mpou3BOAATCS M3MEPEHHS BEIUYHMH IPOTEKAIO-
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IIET0 TOKa U MaJeHUs] HAPsDKEHUs, CO3JJaHHOTO Ha OOBEKTE UCIIBITAHUSA, U, HCXOS
U3 MOJYYCHHBIX TAHHBIX, PACCYUTHIBACTCS U OTOOpaXKaeTCsl Ha MHAWKATOPE BEINYH-
Ha COMPOTHUBJICHUS TIOCTOSTHHOMY TOKY.

Buemnuii Bun nuneBoii manenu npubopa npuBenéH Ha puc. 2. Ha nunesoit
MaHeNn Pa3MEIIeHbI:

1. Pazbembl 151 MOJKIIFOUEHUSI U3MEPUTENIbHBIX MPOBOJIOB;

2. CBeTOIMO MHAUKAIIMY TPOTEKaHUS TOKA B U3BMEPUTEIbHBIX LEIX;

3. PazbeM 1t MOJKITIOUEHUS 3apsIHOTO YCTPONCTBA;

4. Knonka «ITutanuey;

5. I'paduueckuiit Monoxpomusiii JKKU;

6. Knomnka «3mepenuey;

7. Knonku «Tok».

1 2 3 4

A Tok V Mamepenuve

@& YensHepronpubop

7 6

Puc. 2. Buemnwnii Bua npudopa UKC-30A

1.4.2. Bxmouenue npudbopa MKC-30A npousBoautcs Haxatuem kHomku «lluta-
Hue» (4). Bxirowaercs mojicBeTKa MHIAMKATOPa, U He Oojee yeM uepe3 10 ce-
KyHJ IprOOp roToB K padoTe.



1.4.3.

1.4.4.

1.4.5.

1.4.6.

1.4.7.

1.4.8.

1.4.9.

[Tpu oMoy mocie0BaTeILHOr0 HaXxkaThsl KHOMOK «Tok» (7) mosib30BarTeb

MOXET BBIOpATh BEITWYMHY U3MEPUTEITHLHOTO TOKA. Y CTAHOBJICHHBIA TPU W3-

MEpPEHUU TOK 3allOMHHAETCSI B YHEPTOHE3aBHUCHMOW MaMAITH TpuOopa, U BOC-

CTaHABJIMBAETCS MPH CIEAYIOIIEM BKIIOYEHUU MTPHOOpa.

B mporiecce m3mepenus cseueHne cetoanona «Tok» (2) CBHIETENLCTBYET O

NIPOTEKAaHUU M3MEPUTEITHHOTO TOKa (OH 3aropaeTcs MpH HAJIWMYWU TOKA M rac-

HET MPHU €r0 OTCYTCTBUN).

Jlis u3MepeHus MepexoqHbIX COMPOTHBICHUN, COMPOTUBIICHUS BBIKIIIOUATE-

7€, pa3beIUHUTENCH W JIOOBIX JIPYTHMX OOBEKTOB H3MEPEHHs (aKTHBHAS

Harpy3ka), He MMCIOIINX 3HAYUTEIBbHYI0 WHIYKTHBHOCTbh, IPHOOp MMEET pe-

KM U3MEPEHUSI AKTHBHOTO COTIPOTHBIICHUS.

Pexxum m3MepeHHsi aKTUBHOTO CONPOTHBIICHHS 3aITyCKaeTCs KPAaTKOBPEMEH-

HBIM HakaTneM KHONKHU «M3mepenue» (6). Ilpum 3TOM MHKPOKOHTpOJLIED

BKJTFOYACT PETYJSITOP TOKA. V3MEpUTENBHBIM TOK, MPOXOAS 4Yepe3 TOKOBBIC

npoBojia (depe3 pazbembl 1) U 00BEKT H3MEpEHHsI, CO37aeT Ha HEM MajCHUE

HanpspkeHuss. OHO CHUMAETCs MTOTEHITMATBHBIMA 30HAaMH, U TI0 TIOTCHITHAITb-

HbIM npoBojiaM noctynaet Ha ALIIL I{udpossie nannsie ¢ AL nepenatorcs

B MK, Tam 00pabaThIBalOTCS U BBIBOJIATCS Ha HHIUKATOD (5).

B Tekymem pexumMe M3MEpPUTENbHBIA TOK MPOTEKAET uyepe3 OOBEKT U3Mepe-

Hus He 6osee 20 cekyHI.

Ha unnukatop (5) BeIBOASTCS:

® JJaHHBIC O 3apsJie aKKYMYJISITOpa B MPOIICHTAX;

® BHIOpPAHHBIA U3MEPUTETBHBIN TOK;

® BO BpeMs U3MEPCHHSI — YCTAHOBIICHHBIN N3MEPUTEIHHBIA TOK;

® 110CJI€ U3MEPEHUS — MOTYYEHHOE 3HAaUEHHUE CONPOTUBIIEHUS JINOO cooOIIe-
Hue 00 omuoke (1. 1.8).

Jist u3MepeHus dJIEKTPUIECKOTO COMPOTUBIIEHUSI 0OMOTOK TpaHC(hOpMaTOpOB

U JIpyrux 00BbEeKTOB ¢ Ooibiioli MHAYKTUBHOCTHIO mpubop MKC-30A umeer

PEXKUM U3MEPEHUS HHAYKTHBHOIO COTIPOTUBJICHUSI.

1.4.10. Pexkum wW3MEpeHUs HWHIYKTHBHOTO COMPOTHBICHUS MOXHO 3allyCTHUTh,

yaepkuBas KHOMKYy «M3mepenue» Oosee 2 cexkyHA (TOTOBHOCTBIO 3aITycKa
JAHHOTO PEXHMa CBUACTEIBCTBYET MOsABICHUE HAaAMUCH «HIyKTUBHOE» M
MEepUOANYECKUIN 3BYKOBOM CUTHaNT). B 3TOM pexkume npuOop ycTaHABIMBAET
3aIaHHBIN U3MEPUTENbHBIA TOK, U YIAEPKUBAET €ro 3HaUeHUE B TCUCHUE JJIU-
TEJIBHOTO0 BPEMEHHU, MPOBOAS KAKIYIO CEKYHIYy H3MEPEHHE CONMPOTHUBIICHUSI.
[Tocne crabunm3anMi W3MEPEHHOTO 3HAYEHUS Ha WHIUKATOpE Mpuoopa,
M0JIb30BATENIb MOKET OCTAHOBUTH U3MEpEeHUE. [[1s1 ocTaHOBa mpouecca u3me-
peHuss He00X0IMMO TTOBTOPHO Ha)KaTh KHOMKY «V3Mepenuey», mubo m0xKaaTh-
Csl aBTOMaTh4eckoro ocranoBa m3mepenus (m. 1.5). Tlocie 3TOro MCTOYHHMK
M3MEPUTEITLHOTO TOKA OYJIET BHIKITIOUEH U U3MEpeHne OyIeT 3aBepIIEHO.

1.4.11. 3anyck pexuMa H3MEpPEHHS] WHIYKTUBHOTO COMPOTUBICHUS HA AKTHUBHOMN

Harpy3Ke WIH 3aIllyCK peXKUMa U3MEPECHHS aKTUBHOTO COIPOTHBIICHHS Ha 00b-
€KTax C OOJIBIION WHIYKTHMBHOCTBHIO MOKET NMPHUBECTH K HEIITAaTHOW paboTe
HMCTOYHUKA U3MEPUTEIHHOTO TOKa (MpUOOP BHIBEAET COOOIEHHE 00 ommmoKe),
7100 K HECTAOMITLHBIM TIOKa3aHUSIM H3MEPEHHOTO COMPOTHBIICHUS.



1.4.12. TTpubop MKC-30A umeeT BCTpOCHHYIO cXeMy aemMidupoBaHus ajs copoca
SHEPTUU, HAKATUTMBAEMOW B MArHUTOIIPOBOJIE BO BpeMsI M3MEPEHUs, U OBICT-
pPOTO CHIDKEHHUS TOKa B OOMOTKE JI0 HYJISI TTOCJIe OKOHYaHUS u3MepeHus. bia-
rojapsi 3TOMy, MPOTEKAHWE TOKa B OOMOTKE MPEKpAIIaeTCs B TCUCHUE HE-
CKOJIBKHAX CEKYH]I TIOCTIE 3aBEPIICHUS U3MEPCHHUSI.

1.4.13. Bo BpeMs U3MepeHUs 3aNpelieHO pa3pbiBATh TOKOBEAYIIYIO HeMNb!

1.4.14. B ajieKTpUYeCKHX LENsiX, BKIKYAKIINX WHIYKTUBHBIE 3JIEMEHTbI, He-
BO3MOKHO MIHOBEHHOE€ TpeKpalleHue NPOTeKAHUS U3MEPUTEIbHOI0 TO-
ka. O NpoTeKAHNHU TOKA ONACHOW BeJMUYMHbI CBUAETEIbCTBYET CBEYEeHHE
cBeroauoaa «Tox». OTK/II0YeHHEe U3MEPUTEILHBIX MPOBOIOB I0IyCKAeT-
csl CTPOrO MOocJie MOracaHusl JaHHOT0 CBETOINO/A.

1.4.15. IIpu HEOOXOAUMOCTH, BO3MOYKHO MPOBOJIUTH U3MEPECHUS C TOJKIIOUYESHHBIM
3apsIAHBIM YCTPOUCTBOM (KOMOMHUPOBAHHOE MUTAHKUE), UTO MO3BOJIUT JAXKE C
pPa3psHKEHHBIMU  aKKYMYJISITOPAMHA HU3MEPSATH COMPOTUBIICHUE W YBEIMYUTH
BpeMs paboThl mpudopa.

1.4.16. JInsg sxoHOMHH 3apssia aKKyMYJsITOpa B MPUOOpe MPeyCMOTPEHO OTKITIOUe-
HUE TIOJICBETKH WHAUKATOPA Yepe3 2 MUHYTHI TIOCIIE TIOCIICTHETO U3MEPCHHUS.

1.4.17. Jlna oTKJIOYEHUs] MUTAHMUS MPUOOpa HEOOXOAUMO JUIUTeNbHO (Oosee 1 ce-
KYHJIbI) yIepPKUBaTh KHOMKY «IIutanue» (4) 10 3BYKOBOTO CHTHAJIa U OTKIIIO-
YEHUS TIOJICBETKU WHIUKATOPA.

1.4.18. IIpuGop aBTOMATUYECKH BBIKIIOYAETCA Y€pe3 D MHUHYT IOCJE MOCIETHErO
U3MEpEHUS.

1.5. Aemomamuy4ecKuli ocImaHoe U3MepeHusi

1.5.1. JIns SKOHOMHUU 3apsjia aKKyMyJIATOpa W yA00CTBa MCIOJIb30BaHUS PEKUMA
U3MEpPEHUs WHIYKTUBHOTO COMPOTHBIICHUS B MPUOOpPE MPETYyCMOTPEH aBTO-
MaTHYECKHI OCTaHOB M3MEPEHUS MOCIIe YCTAaHOBICHUS 3HAUCHUS NU3MEPSEMO-
ro comnpotuBiieHus (u3meHeHue He Oozee 0,5%) B Teuenue 5 cekya. Ilpu
ATOM Ha IKPaHE OTOOPAKACTCS CUMBOJI «*».

1.5.2. Ucnonw3ys HacTpoiku mpubdopa (m. 1.11) BO3SMOXHO OTKIIOYUTH HIIA BKIIO-
YUTh ABTOMATUYECKUN OCTAHOB ISl MOCIEAYIOIMX u3MepeHui. [1o ymomua-
HUIO aBTOMAaTUYECKUN OCTAaHOB BKJIIOYCH.

1.5.3. Tlpu HEOOXOAUMOCTH, B MPOIECCE MCIOJIb30BAHUS PEKUMa U3MEPECHUS WH-
JTYKTUBHOTO COMPOTHUBJICHUS, aBTOMAaTHYECKUN OCTAHOB MOXKHO €JMHOPA30BO
KaK BKJIIOYaTh (KHOMKa yBEIWYeHHs Toka (7)), Tak M OTKIHOYaTh (KHOTIKA
yMeHblIeHus Toka (7)).

1.6. UsmepumenbHbie npoeoda

Kaxap1ii u3MepuTeNbHbIN MPOBOJ COCTOUT U3 pa3dbEMa I NOAKIIOYEHUS K
npubdopy, MBYX (TOKOBOTO U MOTCHIIMAIBHOTO) COSUHUTENBHBIX MMPOBOJIOB M 3a3KU-
Ma THIA «KPOKOIWIDY, KOHCTPYKTUBHO BKJIFOYAIOUIETO B CEOs TaJIbBAHUYECKHU Pa3Bsi-
3aHHbBIC MOTEHIUAIBHBIE U TOKOBBIC IIYIbI. JJaHHBI KOHCTPYKTUB MO3BOJISIET MAK-
CUMaJIbHO YAOOHBIM 00pa3oM MPOU3BOJUTH U3MEPEHHUE COMPOTHUBICHUM IO YEThI-
PEXIIPOBOIHON CXEME.



1.7. Onpo6oeaHue

OnpoboBanue mpubOOpa OCYIIECTBIAECTCS B PEKUME HU3MEPECHUS aKTUBHOTO
COTPOTHUBJICHUS Ha NIYHTE W3 KOMIUIEKTA TMOCTaBKU. JIJIs 3TOr0 HEOOXOAMMO H3Me-
PUTENBHBIC KPOKOIWIIBI TOIKIIOYATHh MEPICHANKYISAPHO IIYHTY TaK, YTOOBI TYOKH
3KUMOB OBUIM PACIOJIOKEHBI MAaKCHUMAJIbHO OJIM3KO K TOTCHIIMAIBHBIM BUHTaM
HIYHTA.

C yderoM kiacca TouHocTd mmyHTa (0,5) ¥ TOMOJHUTEIBHON MOTPEIIHOCTH
MO3ULMOHUPOBAHUS U3MEPUTEIIbHBIX KPOKOAWIOB OTKJIOHEHHWE H3MEPEHHOTO 3Ha-
YeHUs] OT HOMUHAJILHOTO comnpoTuieHus myHta (1000 MmkOm) He TOJKHO MPEBbI-
maTh BeInuuny +2%.

1.8. CoobweHusi 06 owubKkax

1.8.1. B cimydae eciu u3MepeHre MPOU3BECTH HE yIaI0Ch, HA HHIUKATOP BBIBOIUTCS
coo0I11eHne 00 OIINOKE.

1.8.2. CooOmiennss 00 OmuOKax W CIoCOOBI

UX YCTPAaHCHHsS TIPUBEICHBI B

Tabnure 2.
Tabmuma 2. Coobuienus 00 ommodkax
CooOuienue Bo3moxkHasi npuYnHa MeToabl YCTPAHEHHUA
OTKJIOHEHHE TOKA . .
yCTaBKi Br16pan HeBepHblIil pexuM | Micronb30BaTh Apyroi pexum

BriOpan HeBepHbIT
PEXUM U3MEPEHUS WU
HE TIOJIKJIFOYEHBI TOKO-

BBIE 30HbI

n3mepenus (m. 1.4.11)
Hapy1ien KOHTakT TOKO-
BBIX 30HJIOB C 00BEKTOM

HU3MEPCHUS

U3MEPEHHUS
BoccTaHOBUTH KOHTAKT TOKO-
BBIX 30H/I0B C OOBEKTOM U3-
MepeHus

ConpoTuBieHUE BEJIN-
KO JIJIsl BHIOPAHHOTO
TOKa UJIU HE MO JIKIIO-
YeHBI ITOTEHIIHAILHBIE
30HIbI

Hapy1iien KOHTakT nores-
MUAIBHBIX 30HIOB C 00BEK-
TOM HU3MEPEHUS
BriOpan Henoaxoasimit
M3MEPUTEBHBINA TOK

YMEHBIIUTD U3MEPUTEIBHBIN
TOK
BoccTaHOBUTH KOHTAKT IO~
TEHIHUAIBHBIX 30HI0B C 00b-
€KTOM M3MEpPEHHUS

Tox ycTaHOBIIEH
[IpeBbilieHne quana-
30Ha U3MEPEHUS CO-

[IpeBbilIeH nranas3oH u3-
MepEeHUs 1JI BLIOPAaHHOTO

Heo0OxoanMo OCTaHOBUTH W3-
MEPEHHE U YMEHBIITUTh H3Me-

TOKa PUTEIBHBIN TOK
MIPOTHUBJICHUS
HcTounuk TOKa JOCTUT
o Jl0X1aThCsl OTKIIFOUCHUS
ITeperpes MPEIECIBHO JIOMYCTUMOM

TEMITIEPaTypPbl

OXJIAXKACHUA NCTOYHHUKA TOKa

Hwuzkuit 3apsn 11t BbI-
OpaHHOTO TOKa

3apsa akKyMyJISITOPHOR
Oatapeu Menbie 15%

[MoaxirounTs 3apsiHOE
YCTPOMCTBO
YMEHBIINUTH U3MEPUTEIBHBIN
TOK
3apsiANTh AKKYMYJISITOP




1.9. 3apsid akkymynsmopa

1.9.1. B mpubop MKC-30A BcTpoeHa cxema, obecreunBaromias 0amaHcupoBky Ab
npu 3apsane ot 3Y Hanpstkernuem 16,8 B. Ilpubop koMmIuieKTyeTcsl BHEIIHUM
3V nna 3apsaku Ab ot cetu nepemenHoro Toka 220 B 50 I'n.

1.9.2. Tlocne moakmtoueHrs BHeMHEro 3Y aBTOMAaTHYECKA HAYMHACTCS MPOIECC 3a-
psanku Ab. JlnarHoctuueckas nH(oOpMaIus O MpoIEcce 3apsiiIKU BHIBOJIUTCS
Ha rpadUyecKOM HMHAMKATOpPE, B YAaCTHOCTU OTOOpaxkaeTcs MHGOpMaIUs O
HaAMPsHKCHUH Ha KaXJIOM U3 2JIEMEHTOB MUTAHUA.

1.9.3. Oxonuanue 3apsiaa Ab Oyner conpoBoxaaThCs MOSIBIEHUEM Ha rpaduueckom
UHAMKATOpE HAIMUCU «AKKyMyIsTOp 3apsbken». [locnme aToro Heo6xoaumo
OTKJIIOYUTH BHEITHUH 3Y oT npubdopa.

1.9.4. B npubope ycTaHOBJICHa aKKyMyJsTOpHas Oarapes W3 JUTUM-UOHHBIX dJIe-
MEHTOB TiuTaHus HanpsikeHuem 4,0 B.

1.9.5. Ucnob30BaTh AaKKYMYJISITOPBI APYTOro TUIA 3ampenieHo!

1.9.6. Jlns obecniedeHnst JTMTEIHLHOTO CPOKa CITYKOBI aKKyMYJIATOPHOU Oatapen pe-
KOMEHAYETCS TOJIHOCTBIO 3apsiKaTh €€ He pexke, ueM | pa3 B 4 mecsua.

1.9.7. Ilpu 3apsinke ot 3Y TOK, MOTPEONIAEMbIl aKKyMYyJIATOPAMH, COCTABISET O
2 A.

1.9.8. 3amena Ab npou3BOAUTCS B YCIOBUSX NMPEANPUATUS-U3TOTOBUTEIIS.

1.9.9. BerpoeHHble aKKyMYJATOPbI 00eCHeYMBAIOT HU3MEPHUTEIBHBII TOK /10
30 A B IIMPOKOM JUANIA30HE TeMIepPaTyp U 00/1aAaI0T 00JIbIIOH MOIIHO-
cTb10. HecaHKIMOHUPOBAHHOE BCKPbITHE, BMEIIATEIHCTBO B KOHCTPYK-
uiw ABb MOryT nmpuBecTH K KOPOTKOMY 3aMBIKAHUIO, 00Pa30BAHMIO
3JIEKTPUYECKOii Iyru U TpaBMam!

1.10. Ces3b ¢ npubopom Yepe3 uHmepgetic Bluetooth

1.10.1. Ins cBsizu ¢ BHemHUMHU ycTporictBamu, mpubop MKC-30A ocHamen Oec-
MPOBOJIHBIM UHTEpQEiicoM cBsi3u 1o ctanaapty Bluetooth.

1.10.2. C momompto mporpammel jgiasi OC  Windows wu  mpuitoxkeHus st
OC Android MoxHO ArCTaHIIMOHHO YpaBisaTh nprudopom MKC-30A.

1.10.3. I[1O u npunoxxenue npeanasHadeHsl i Hactpoitku UKC-30A, aucranmm-
OHHOTO 3aIycka M3MEpPEHUH, mepecuéra COMpPOTUBIEHUSI 0OMOTOK TpaHChOp-
MaTopa 1Mo Temmneparype, GOpMUPOBAHUS U COXPAHEHMsI MMPOTOKOJIA HUCIIBITA-
Husi TpaHchopmaropa (cMm. «PykoBoactBo mo skcruryatanuu [10 MKC30A-
Kimnent» nnu «PykoBoactBo no skcruryaranuu npuiioxenus UKC-30A nis
wiatdopmbl Androidy).

1.10.4. TIO MOXHO MONYYUTh, MOCIAB 3aMPOC IO AIEKTPOHHOMN MOYTE MPOU3BOIUTE-
10 TIpubopa.

1.10.5. [Ipunoxxenne moxHo ckayaTh B Google Play mo 3anpocy «MKC-30A» umu
3aMpPOCUTH TIO IEKTPOHHOM MOUYTE MPOU3BOAUTENS prUOopa.

1.11. Hacmpoliku npubopa

Hekortopsle HacTpoiiku mnpubopa MOTyT ObITh M3MEHEHBI mpu nomoinu 10
«MKC30A-Knmuent». Jannoe I10 no3Boiser:
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o BKTI0YNTE/BBIKITIOUNTE 3BYKOBBIE OTOBENICHHS (10 YMOJIYAHUIO -
BKJIIOUEHO);

o BKTI0YNTE/BBIKITIOUATE aBTOMATHYECKUH OCTAHOB B PEXUME H3MEpe-
HUSI HHIYKTUBHOTO COMPOTHUBJICHUS (IT0 YMOJIYAHHIO - BKIIFOUEHO);
o BriOpath s3bIk cOOOIIEHMI Ha 3KpaHe Mpudopa (HacTpauBaeTcCs IO

TpeOOBAHMUIO 3aKa3UMKa, 10 YMOJIYAHUIO - PYCCKUN).

1.12. TpeboeaHusi 6e3onacHocmu

1.12.1. Tlpu skcrmyaranuu U TeXHUIECKOM oOciyxuBannn npudopa MKC-30A co-

omonatot TpedoBanus snekrpodezonacHocty o 'OCT 12.3.019-80 u pyxo-
BoJIcTBYIOTCS «[IpaBuiiaMu TEXHUYECKOH SKCIUTyaTallud SJIEKTPOYCTAHOBOK
MOTpeOnTECH.

1.12.2. B cootBerctBum ¢ 1. 2.4 TOCT 12.3.019-80 3anpemiaercss MoakIr0O4eHUE

BxoaHbIX 1enerd npudopa MKC-30A npu Haauyumu HanpspKEeHUS Ha OOBEKTE
UCTIBITAHMUS.

1.12.3. IMoaxmtouenue npudopa MKC-30A k 00BEKTY UCIHBITAaHUS, HAXOSAIIEMYCS

2.2.

4.

oA HAIIPAKCHHUCM, MOKCT IIPUBCCTHU K BBIXOOAY HpI/I60pa 3 CTPO. FapaHTI/IiI
IMPOU3BOAUTCIII HC PACIIPOCTPAHACTCA Ha HpI/I60p, BBIBGIIGHHBIﬁ U3 CTpoOsa B
pE3yabTaTe 110JJa49u Ha €TI0 UBMCPHUTCIIbHBIC BXOAbI BBICOKOT'O HAIIPAKCHUSI.

TexHU4eckoe obcnyxuBaHue

[TpodunakTuyeckure padOThHI MPOBOIIATCS C IENIbI0 00eCTICUCHUST HOPMaJIbHON
pabotel mpudbopa MKC-30A B TedeHue cpoka ero skcruryararuu. Yacrora
OCMOTpA OMPEIEIIACTCS OKPYKAIOIIECH CPeIoi, B KOTOPOM HaXOAUTCS MpUoop,
Y UHTCHCHUBHOCTBIO €TI0 dKCIUTyaTaluu.

PexomenmyeMblie BUABI U CPOKHU TIPOBEICHUS MPOPUITAKTHICCKUX padOT:

o BusyasibHbIil OCMOTpP M BHEIIHSSI OUMCTKA — €KEKBAPTAIBHO;
o [IpoBepka 3apsKEeHHOCTH OaTapeu U MoJA3apsaKka — eXKEKBapTaIbHO;
o [TonHas mpoBepKa TEXHUYECKOTO COCTOSIHUS PUOOpa — €3KEroHO.

TeKywmn peMoHT

Tekymuil pEMOHT OCYIIECTBIISIET MPEANPUATHE-U3TOTOBUTEID.

NMoBepka

[Tosepka mpubopa MKC-30A ocymiecTBiseTcss B COOTBETCTBHH ¢ MeTOIUKON

noBepku «MukpoommeTpsl MKC-30A» [TTMP.411212.024 MIT.

5.

5.1.

TpaHcnopTupoBaHue U XpaHeHue

[Tpu6op MKC-30A nomyckaer KpaTKOBPEMEHHOE XpaHEHUE CPOKOM /10 6 Me-
CSIIEB B YMAaKOBKE MPEANPHUSATHSI-U3TOTOBUTENS MPH TEMIIEpAType OKPYKaro-
miero Bozayxa ot +5 10 +40 °C u oTHOCUTEIBHOM BiaxHOCTH 110 80%. B mo-
MEMICHUSX TSI XpaHEHHS HE JOJKHO OBITh MBLIH, aTPECCUBHBIX Ta30B U JIPY-
THX BPEIHBIX IPUMECEH, BBI3BIBAIOIINX KOPPO3HIO.
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5.2.

5.3.

5.4.

5.5.

[Ipu nnurensHoMm xpanenun npudopa MKC-30A Ttpebyercs He pexe dem
1 pa3 B 4 mecs11a IpOBOAUTH MOJHYIO 3apPAAKY aKKyMYJISTOpPA.
Croco6s1 TpancnioptupoBanus npuoopa MKC-30A momKHEI COOTBETCTBOBATh
I'OCT 22261-94.
Ycaosus tparncnoptupoBanus npudopa MKC-30A B wactu BO3IACHCTBUS Me-
XaHUYECKUX M KIMMATHYECKUX (PaKTOPOB HE JOJDKHBI MPEBBIIIATH CIEIYIO-
X 3HAYCHUH:
1)  ymapHbIC Harpy3Ku:

- MakcuManbHoe yckopeHue 30 m/c?;

- 4ucio yaapoB B MUHYTY OT 80 g0 120;

- IPOJOJDKUTEIBHOCTH BO3AeHCTBUS | u.
2)  moBbIIICHHAs Temrieparypa +55 °C;
3)  moHmxkeHHas Temmneparypa —25 °C;
4)  oTHOcUTeNbHAs BIaxHOCTh 95% 1mipu 30 °C;
5) atmocdepHoe nasienue 70...106,7 kI]a.
Kmnvarnaeckue Bozaericteus Ha puoop MKC-30A npu mpenenbHbIX yCiIo-
BUSIX TPAHCIOPTUPOBAHMS JTOJKHBI COOTBETCTBOBATH YCIOBUSAM XPAHEHHS 3
wi 5 TOCT 15150-69.
B npu6ope MKC-30A ycraHoBneHa 6arapest IUTUH-UOHHBIX aKKyMYJISITOPOB,
cocrosimas u3 4 3JIEMEHTOB yAEIbHOW MOILIHOCThIO He Oosiee 20 Bru kax-
abiii. Crioco0 yCTaHOBKHM BHYTpH MpHOOpa U yAapOIpOYHbIN KOpIryc mpudopa
o0ecneunBalOT COXPAaHHOCTb AaKKyMYJISITOPHOW OaTaped M COOTBETCTBYIOT
Y 967 (P1967).
[Ipu nepeBo3ke aBUATPaHCIIOPTOM, corjacHo IIpaBuiaM nepeBo3KH OMacHbBIX
rpy3oB MABT, noHHO-TUTHEBBIE OaTapeu, coaepKaliecs B 000py10BaHUU —
npubope HUKC-30A, B coorBerctBun ¢ Ne OOH 3481/UY 967
(UN3481/P1967) nomyIieHsl kK IepeBO3KE KOMMEPUYSCKIMH aBHATUMHHUSIMU 0e3
CIIEIHAIBHOW MAapKUPOBKH M JIeKnapupoBaHus. [Ipm 5ToM B OIHOW ynaKOBKe
nomyckaetcs mepeBo3ka ogHoro npuodopa MKC-30A, e 6osee 2 yrmakoBOK Ha
HaKJIaJIHYO.

YTununsauus

Meponpusitus o noaroroBke u otmpaske mpubdopa MKC-30A Ha ytunmsa-

LUI0 TPOBOJAATCS COMVIACHO TPEeOOBAaHMUSIM M HMHCTPYKUUAM  MPEIIPUSITHS-
noTpeduTens. Y TUIu3alus akKyMyJiaTopa NpOU3BOJUTCSA COTJIACHO TPEOOBAHUAM U
MHCTPYKIUSAM MPEANPUATUSI-U3TOTOBUTENS AKKYMYJISITOPA.
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