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Bepcus 1.2
BBepeHue

Hacrosiiiee pykoBoACTBO MO 3kciuTyaTanuu (aanee PO) npeaHasHayeHoO ISt
M3YUYCHHS TEXHUUYECKUX XapaKTEPUCTUK, YCTPONUCTBA U MPUHIIUIA ACHCTBHUS, a TAKKE
NpaBWJ  OJKCIUTyaTalldd  MEPEHOCHOTO  MajorabapuTHOTO  MHUKPOOMMETpa
NKC-40A (nanee o TeKCTy MEKPOOMMET)).

K nosip30BaHHI0 MEUKPOOMMETPOM JOIYCKAETCS IJIEKTPOTEXHUUECKUN MEPCO-
HaJl, UMEIOIIMNA TPyNy Mo 3JekTpodezonacHocT He Hike |1, mocie uzyuenus py-
KOBOJICTBA IO KCIUTyaTaluu npudopa.

3anpemaeTcss UCNOJIb30BaHUE MUKPOOMMETpa 0€3 O3HAKOMJICHUSI C JIAHHBIM
PYKOBOACTBOM!

PO conepxut cBeleHHs 0 KOHCTPYKIMH, IPUHIUIIE IEUCTBUSA, XapaKTEPUCTH-
Kax (CBOMCTBAaX) MUKPOOMMETPA, €r0 COCTABHBIX YACTAX U YKa3aHUs, HEOOXOIUMBIC
JUTS TIPABWJIBHOM M 0€301MaCHOM SKCIUTyaTaIllid MUKPOOMMETPA, a TAKKE CBEICHHS 110
YTUIU3AIMU U3JIeNINS U €70 COCTAaBHBIX YacTeil.

IlepeueHb HCIOJIB3YEMBIX COKPAIICHUM:

AIIT — ananoroBo-1udpoBoi mpeodpa3oBaTEb;

3Y — 3apsAHO-NIMTAIONIEE YCTPOUCTRBO;

Ab — akkymynstopHas Oatapes;

KKU — KUAKOKPUCTATNYECKUN UHIUKATOP;

MK — MUKpPOKOHTPOJLIED;

OC — onepaliMOHHas CUCTEMa;

[1O — nporpamMmmHOe 0becTieueHue;

PITH — ycTpoiCcTBO peryinpoBaHus HaIPsHKEHUS 1101 HATPY3KOU.

1. OnucaHue U YCTPOUCTBO

1.1. HasHay4yeHue

1.1.1. MukpooMMeTp MpeaHA3HAUCH JJIsi U3MEPEHUS AJICKTPUUECKOTO COMPOTHUBIIE-
HUS TIOCTOSTHHOMY TOKY C U3MEPHUTENIbHBIM TOKOM 110 40 A.
MUKpOOMMETP NO3BOISAET U3MEPSTH JIEKTPUUECKOE CONTPOTUBIIEHUE TOCTOSH-
HOMY TOKY aKTUBHBIX U MHAYKTHUBHBIX II€TICH, B TOM YHUCJIE MEPEXOIHBIX dJICK-
TPUUECKUX CONPOTUBIICHUN BHICOKOBOJIBTHBIX BBIKIIIOUATENEH U pa3beIMHUTE-
JeH, a Takke 0OMOTOK 3JIEKTPUUYECKUX MAIIWH U TPAHC(POPMATOPOB OOJIBIION
MorHocTy B quaraszone ot 1 MxOwm 1o 100 kOwm.

1.1.2. TIpubop npeaHa3HaueH AJIs SKCIUTyaTalliH B CISAYIONINX yCIOBUIX:
3141 Pabouue ycnosus:

® TeMmIlepaTrypa OKPYKAOMIEH CPEIBI, °C ..oovvvvirriiiiiiiiieie e, —20...+55;
e OTHOcHUTENbHAs BIAKHOCTH BO3ayXa Mph 30°C, Y.....cceevvveviiininnnne, 90;
e atMochepHoe MaBICHUE, KITa........cccoocvvviiiiiiiiiii i, 84...106,7;
® HaNPsHKEHHOCTH JIEKTPUUECKOro nojist yactotout 50 I'ty, kB/M........ o 5;
® HaANPSHKEHHOCTh MarHUTHOTO 1moJist yactoToit 50 ', A/M............ 1o 400.
3.1.4.2 Hopmanvhvie ycnosus:
® TEMIIEpaTypa OKPYKAKOIIEH CPEIBI, “C ..oovvvviiiiiieiiiii e 25+5;
® OTHOCHUTEIBHAS BIAXKHOCTD BO3IYXA, Y0 weveeviiiriiieeiiiiiineeniniiieneenns 30...80;



1.1.3.

1.14.

1.15.

1.1.6.

1.2.1.

1.2.2.

1.2.3.

1.2.4.

e atMocepHoe IaBICHHUE, KITa.......ccccovcvvviiiiiiiiii 84...106,7.
[Tutanue mpubopa - OT BCTPOECHHOU OaTape JUTUH-UOHHBIX aKKyMYJISITOPOB
HOMMHAJIBHBIM HamnpsbkeHueM 12,8 B, HOMMHaIIbHOM €MKOCTBIO HE MEHee 6 A4
Y OT KOMILUIEKTHOTO 3apsIIHO-IUTAIOLIETO YCTPOICTBA.
barapes akkymyisitopoB UKC-40A nMeer cxemy 3aIUThI 3JIEMEHTOB OT HEpe-
HaIpsDKEHUST U CXeMy OaJlaHCHPOBKH 3apsifia, 00eCIeUUBAIOINIYI0, MPU Tpa-
BIJILHOM DKCILTyaTaluy, JUIMTEILHBIN CPOK CITy>KObI OaTtapeu.

NHaukanys n3MEpeHHOTO 3HaYEHUS COTPOTUBIICHUS — BU3yabHas, u(poBas,
Ha rpadguueckoM 1BeTHOM JKKU ¢ moxacserkoit, paspermennem 800x480 muk-
CEJIOB M JUaroHajbio HEe MeHee 12,5 cM.

3HaueHUE U3MEPEHHOW BEJIMUYMHBI MOKET ObITh CYUTAHO AUCTAHIIMOHHO, C UC-
M0JIb30BAaHUEM BCTPOCHHOrO0 B Mpubop uHTEepdeiica cBsA3U CTaHaapTa
Bluetooth, mo koTopoMy MOXKET OCYIIECTBIIATHCS U YIPABICHUE PEKUMAMHU U3-
MEpPEHUI MUKPOOMMETpA.

1.2. TexHu4eckKue xapakmepucmuKku

Jnana3oH U3MEPSEMOTO AIEKTPUYECKOTO COITPOTHUBIICHUS .
1 MxOwm...100 xkOm.

N3MepuTenbHbIN TOK yCTaHABIUBAETCSA B 3aBUCUMOCTH OT BBIOPAaHHOTO JUara-
30Ha U3MepeHui BemmunHor oT 80MKA 10 40A.

Jlnana3oHbl U3MEPEHUS CONPOTUBIICHHUS:

- IPU U3MEPUTEITHLHOM TOKe He MeHee 40 A........... ot 0,000001 mo 0,0001 Owm;
- IPU U3MEPUTETLHOM TOKE He MeHee 30 A.................. ot 0,0001 mo 0,001 Owm;
- MpU U3MEpUTEIbHOM TOKe He MeHee 10 A........ccceevveenns ot 0,001 mo 0,01 Owm;
- IPYU U3MEPHUTEITLHOM TOKE HE MEHEE 1 A ..oovvviviiiiiii e, ot 0,01 no 1 Om;
- IPU U3MEPUTEITLHOM TOKE HE MEHEE 8 MA .....ccvvvvviiveeiinnnnns ot 1 10 1000 Owm;
- [IPY U3MEPUTEIBHOM TOKE HE MEHEE 80 MKA .........cceevvvernen. ot 1 1o 100 kOm.
IIpenenbl qommyckaeMoi OCHOBHOM OTHOCUTEILHOW MOTPENTHOCTH U3MEPEHHUS
CONIPOTHBJICHUS:

npu uzmeputenbHoM Toke He MmeHee 40 A B quanazone ot 0,000001 mo 0,0001
OM, HE OOJIEE . .vvveeeeeiiiieeeeeciree e e e e ettt e e e s eeanree e e s eaaree s +[0,1+0,05(Rx/R-1)] %;
npu usMeputeabHoM Toke He MeHee 30 A B nuanasone ot 0,0001 7o 0,001 Owm,
8 (g 010 X1 (L= +0,1%:;
npu u3MepuresnbHoM Toke He MeHee 10 A B nuanazone ot 0,001 go 0,01 Om,
8 (g 010 X1 (L= +0,1%:;
IIPU U3MEPUTEIIBHOM TOKe He MeHee | A B aumanasone ot 0,01 go 1 Ow,
5 (3 010 11 (L= UUT TR +0,1%:;
npu uzmeputenbHoMm Toke He MeHee 0,008 A B auanazone ot 1 1o 1000 Owm,
3 (K010 1) (<1 < +0,1%:
npu u3smepurensHoM Toke He MmeHee 0,00008 A B auamazone ot 1000 mo 100000
(3 8 S (010 1) (1= TR +0,1%:

rac R - HU3MCPCHHOC 3HAYCHUC COIIPOTHUBJIICHUA, Rk — MakcumanbHOE 3HAaUCHUE
COIMPOTHUBJICHUSA AJIA JaHHOI'O JHalla30Ha, Owm.
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1.2.5. Jlomyckaemas TONOJIHUTENbHAS OTHOCUTEIbHAS MOTPEITHOCTh U3MEPEHUS TIPH
U3MEHEHUM TeMIIepaTypbl OKPYKAIOIIETro BO3JyXa OT HOPMaJlbHBIX JI0 TIpe-
JeIbHBIX 3HAaUeHUH B paboyeM Juarna3zoHe TeMIiepaTyp He MPeBbIIIaeT npeesa
JOTTyCKaeMOM OCHOBHOM morpertHocTy Ha Kaxapie 10 °C.

1.2.6. Ilpenenbr qonmycKkaeMou JOMOJHUTEIbHON MOTPENTHOCTH U3MEPEHHUS ITPH HaJH-
YUH BHEIIHETO OJHOPOJHOTO MArHUTHOIO NoJist yactoTou S0 ' HanpsKeHHO-
cthio 10 400 A/M HE TIpeBBINIACT MPEETIOB JOIMYCKAaeMOW OCHOBHOM MOTPEIII-
HOCTH U3MEPEHUSI.

1.2.7. InviHa U3MEPUTENBHBIX TPOBOJOB, HE MEHEE ... .cuvvevrerrianreanreasieesinesinesnneans 7 M.
1.2.8. T'abapuTHbIE pa3Mepbl MUKPOOMMETPA, HE OOJIEE..........c....... 305x250x120 mm.
1.2.9. Macca MUKpOOMMETPOB 6€3 H3MEPUTETHHBIX MPOBOJIOB, HE OOJICE. ....... 3,5 kr.
1.2.10. Bpems ycTaHOBICHHS paO0YETO PEKUMA, HE OOMEE ... vvvvvevrerereeieeieene 120 c.
1.2.11. HanpspkeHrne HCTOYHUKA U3MEPUTEIIBHOTO TOKA, HE 0OJICE ....vvvvevrvveennne. 50 B.
1.2.12. ConpoTuBIIeHHE TOKOBBIX U3MEPUTEIBHBIX MPOBOOB, HE OoJiee ......0,03 Om.
1.2.13. Bpems 3apsiga akKKyMYJIITOPA, HE OOJICEC ...veevvvvreiiirereiiirneesireessineessssenesssnns 44,

1.2.14. MuUKpoOMMETp TEILIO-, XOJIOJ0-, BJIArOMPOYHBIA M 00JaJaeT MPOYHOCTHIO
npu TpaHcnoptupoBanuu B cootBeTcTBUU ¢ ['OCT 22261-94 nns cpencts us-
MEpEHUi 4 TPyIIIIbIL.

1.2.15. Cremnenp 3ammuThl, obecrmeunBaemas kopmycoM npuoopa mo 'OCT 14254-

2015:
= TIPH 3AKPBITOM KPBIIITKE ...vvvveeereessreessreeasneeassneesnneessnessnsessssessnnesensseessneenes IP65;
= TIPU OTKPBITOM KPBILIKE ....c.vveeereesreessreessneessneeessseessnessnnessnsessnnesensseessneenes IP30.
1.2.16. Cpeanuii CpoK CITy>KOBI TPHOOPOB, HE MEHEC ......eervverreerreereesieesinennnens 10 ner.
1.2.17. Cpennsist HapaOOTKa Ha OTKa3 IPH BEPOSTHOCTH Oe30TKa3HOM paboTs 0,95, He
1 (53 (< PP PPR PR 10000 4.

1.3. Cocmae npubopa

1.3.1. ITpu6op UKC-40A cobpan B yaaporpoyHOM repMETHYHOM Kekce, Omaronaps
4yeMy JIMIEeBas aHelb Iprubopa 3aluIlIeHa OT yAapoB U BJIary KPBIIIKON Keiica.
Ha noBepxHocTH JIMIIeBOI MaHenu Npubopa pa3MelleHbl pa3beMbl IJis MOJ-
KJIIOYEHHS] U3MEPUTEIbHBIX TPOBOOB, Pa3beM MOJKIIOUEHUS OJI0KA MUTAHMUS,
OKHO rpa)uyecKoro MHAMKATOPa, KHOIKU BKIFOUEHUS U YIPaBICHUS.

1.3.2. KommekTHOCTh TPpUOOPOB MpHuBeAeHa B Tabmuie 1.

1.3.3. TIpubop BBIMONHAET ClieayroImue QyHKITUH:
= DopMUPYET CTAOWIbHBIN U3MEPUTEIIbHBINA TOK;

» VYcunuBaeT U npeoodpasyeT B HUGPOBOIM KOJ CUTHAJ, CHUMAEMBbIil C MOTEH-
[IUATBHBIX 30HIOB;
» VHaunupyeT u3MEepeHHOE 3HAYCHHUE COTIPOTUBIICHUSI.

1.3.4. AkkymynaropHas 6aTapest, o0ecneunBaroias snekrponutanue npuoopa MUKC-
40A, ycra"oBiieHa BHyTpH Kopmyca npubopa. B mpubope MKC-40A ucnosib-
30BaHbI JINTUH-UOHHBIE aKKyMYJISATOPHI, 00ECIIEUYNBAIOIINE HEOOXOAMMBINA 13-
MEPUTENHHBINA TOK B IITUPOKOM JUATIA30HE TEMIIEpaTyp.

1.3.5. B mpu6op MKC-40A BcTpoeHa cxema, obecrieunBaromias 3anury 1 O0agaHCu-
POBKY DJIEMEHTOB aKKyMYJIATOPHOU OaTapew.



1.3.6. BHemiHee 3apsiiHO-TTUTAIOLIEE YCTPOMUCTBO MpPEIHA3HAUYCHO ISl 3apsia akKy-
MYJISITOpHOI Oatapeun. BolmonHeHo B BuEe 0J10Ka, MOJKIIOYaeMOro K CEeTH Iie-
pemenHoro Toka 230 B 50 ', uMmeroniero BbIXo/1 MOCTOSTHHOTO TOKa HampshKe-
HueM 14,6 B. 3V noakitodaercst K U3MEpPUTEIILHOMY OJIOKY MPpUOOpa COeIUHU-
TEIbHBIM IPOBOIOM.

Tabnuna 1. Kommektaocts npubopa UKC-40A

NeNe Koa-Bo
. HaumeHnoBanmue
1 Muxkpoommerp MKC-40A 1 .
2 KoMIieKkT u3MepuTenbHbIX MPOBOJIOB 1 xommL.
3 YCeTpoiicTBO 3apsIHO-TIUTAIONIEE OT CETU IMEPEMEHHOTO 1 .
toka 230 B, 50 I'g
4 Metoauka noepku [ITMP 411212.027 MII 1 7Kk3.
5 PyKOBOICTBO 1O AKCIITyaTaliu 1 7k3.
6 [Tacrmopt IITMP 411212.027 TIC 1 9K3.
7 CyMKa WIM KeHC ISl IEPEHOCKHU MPOBOJIOB 1 .
8 [lynt 75A 1 mr.
1.4. Ycmpoiicmeo npubopa
1.4.1. YopoieHHas 6J10K-cXxeMa MUKpOOMMETpA MpHUBEIeHa Ha puc. 1.
UKC-40A [ _
| eFT}gIIfaTOp Kuonku
1 «F1-F6»
Ab — «Ilyck»
R, ALII I
Cxema B f
3ammThl AB Cxema Hunukarop
cOpoca Toka H MK
AL > » Bluetooth
N | b A A L e ,,———

Puc. 1. Ynpomennas 6J10k-cxemMa MEKPOOMMETpPa

Peryngarop Toka sIBIISIETCS aNanTUBHBIM: IOCJIE€ BKJIIOUECHHUS PEryjaTopa, Ha
ATare HapacTaHUsl TOKA MIPOUCXOJUT OLIEHKA WHIYKTUBHOCTH OOBEKTA U3MEPECHUS U
3aJlaHie COOTBETCTBYIOIIUX MapaMETPOB PETYIATOPA TOKA, 00€CTIEUNBAIOIINX OBICT-
pO€ U TOYHOE YCTAHOBJICHUE U3MEpPUTENIbHOTO ToKa. [Tocne vero ¢ momonisro AL
IIPOU3BOIATCS U3MEPEHHUSI BEJIMUMH TOKA, TPOTEKAIOLIETO YEPE3 BHYTPEHHUE ITAJIOH-
HBbIE CONPOTHUBIICHUS, U MAJICHUS HAIIPSKEHUSI, CO3IAHHOTO HAa O0BEKTE U3MEPEHUS,

6




Bepcus 1.2
U, UCXOJIS U3 MOJYYCHHBIX TAHHBIX, PACCUUTHIBACTCS U OTOOpaKaeTcs Ha UHANKATOPE
BEJIMUYMHA U3MEPEHHOTO JIEKTPUYECKOTO CONMPOTUBIICHUS TOCTOSTHHOMY TOKY.
1.4.2. Bueunuit Bug npudopa MUKC-40A npuBenén Ha puc. 2.
Ha nuueBoii nanenu pasMenieHsl:
1. BeHTUIAMOHHBIC PEIIETKH,
2. PazbeMbl 17151 IO AKITFOUECHUS] M3MEPUTETHHBIX TIPOBOJIOB,;
3. Pazbem a1 moAKITIOUEHUS 3apSTHOTO YCTPOMCTRA,;
4. Pozetka USB-A miisa moaxtoueHus (had1I-HaKOMATEIIS;
5. Knonka «Ilutanuey;
6. LiBeTHO! TpaduyecKkuil NUCIIEH C CEHCOPHOM MaHENbI0 €MKOCTHOTO
THIIA;
7. Knomnka «Ilyck» co BCTpOEHHBIM CBETOJUOAHBIM UHAUKATOPOM;
8. MHorodyHKIIMOHAIbHBIE KHOIIKHM yIIPaBJIEHUS PEKUMaMU pabOThI MPH-
oopa (codhT-KHOIKH).

3apsaaHoe it

* A [E @ FAL =yrtho namatb
CAT Il 1508

Mutanune

MukpoommeTp UKC-40A lmmﬂ'

<100 MBA F1

®

100+ MBA F2

C

7/

Puc. 2. Buemmnwmii Bug npubopa MKC-40A

1.4.3. 3mepuTenbHble MPOBOJA!
Kaxap1ii u3MepurenbHbIil TPOBOJ COCTOUT U3 pazbéma sl NOAKIIOYEHUS K
npuOopy, 1ByX (TOKOBOTO U MOTEHIIMAIBHOT0) COEAMHUTEIBHBIX IIPOBOJIOB U
3aKMMa THUIA «KPOKOAMID», KOHCTPYKTHUBHO BKJIIOUYAIOIIETO B ce0sl rajJbBaHU-
YECKHU Pa3BsSI3aHHBIE MMOTCHIMAIBHBIE U TOKOBBIE IIYIBI. J[aHHBII KOHCTPYK-
THB TO3BOJIIET MAaKCUMaJlbHO YAOOHBIM 00pa3oM MPOU3BOJIUTH U3MEpPEHUE
COIPOTHUBJICHUH 10 YETHIPEXIIPOBOIHON CXEME.



2.1.1.

2.1.2.

2.1.3.

2.14.

2.2.1.

Pabota c npubopom

2.1. lNodzomoeka k pabome

J1J1st MOArOTOBKH MPUOOpa K MPOBEACHUIO U3MEPEHUN HEOOXO0AUMO:

e VYO0enuTbcsi B OTCYTCTBUU HAIPSHKEHUS B UCCIICTYEMbIX IETISIX.

e [logkiounTh K MPUOOPY KOMIUIEKT U3MEPUTEIBHBIX MPOBOIOB.

e BximounTs npubop, A0KIAATHCS €ro 3arpy3KHu.
Bxitouenue npubopa MKC-40A npousBoautcs HaxaTueM KHONKY «IIutanue»
(5). [Tpu BKIIFOUEHHMH pa3aeTCs 3BYKOBOM CUTHAJ M B TSUCHHE MpoIiecca CTapTa
npubopa ¢ yactotoit okoso 1 'y muraet cBeroaunos kaonku «Ilyck». [lanee B
Ipoliecce 3alycKa BKIIOYaeTCs MOJCBETKA MHIUKATOPA, U, He 0oJiee ueM yepe3
120 cexynnm, Ha SKpaHe 0TOOPA3UTCS OCHOBHOE MEHIO M, TAKMM 00pa3oM, MpH-
60p TOTOB K pabdoTe.
s orkmouenust npubopa MKC-40A HeoOxoauMo HaxaTh KHONKY «lluta-
HUE» W YAEPKHUBATh €€ JI0 3BYKOBOrO cUrHaia. Ilocie yero oTmycTUTh, YTO
MIPUBENIET K OTKIIOUCHHUIO.
OnpoboBanue MpUOOPOB OCYIIECTBIACTCS B PEKUME U3MEPEHUS aKTUBHOTO
COMPOTHUBJICHUSI HA LIYHTE M3 KOMIUIEKTa MOCTaBKU. JIJisi 3TOro HEOOXOIUMO
U3MEpPUTEIbHBIE KPOKOJWIIBI MOAKIIOYUTh MEPHEHAUKYISIPHO HIYHTY Tak,
YTOOBI T'YOKHU 32)KUMOB OBLITH PACIIOI0KEHBI MAaKCUMAJIbHO OJIM3KO K MOTEHIIU-
aJbHBIM BUHTAM IIIyHTA.
C yderom kiacca ToyHoctu 1ryHTa (0,5) U 1OMOHUTEIbHON MOTPEIIHOCTH T10-
3UIIMOHUPOBAHUS H3MEPHUTENBHBIX KPOKOJUIOB OTKJIOHEHHE H3MEPEHHOTO
3HAYEHUS OT HOMUHAJILHOTO conpoTuBiieHus myHTa (1000 MkOM) HE TOJKHO
MPEBBIIIATh BETUIHHY £2%0.

2.2. UHmepdgbelic npubopa

[Tocne BKiItOUEHUS U 3arpy3Ku MpuOopa Ha JucIuiee 0TOOpaKaeTcsi OCHOBHOM
sKkpan npubopa. Ero Bux npeacrasien Ha puc. 3.

OcCHOBHOI1 3KpaH BKJIIOYAET B ce0s cienytonue GyHKIUOHATbHbIE 00J1aCTH:
[Tanens naThl/BpeMEHHU.

3aroyioBOK TEKYIIEro MeHIO/(DyHKIIMOHAIBHOTO OKHA.

[Tanenb UKOHOK.

OcHoBHas pabouas 00J1aCTh

[Tanenb cOPT-KHOMOK.

agbrwbE
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Bepcus 1.2

OCHOBHOE MEeHI0 2

3nexkTpuyeckue RAkTuBHOE

<100 MBA F1 MaWwuHbl F3 conpoTtueneHue F5

MBMEPUTEﬂthIE .
TT u TH HacTpouku Fé

Puc. 3. OcHOBHOI#1 3kpaH

VYrpasiaeHue mpuOOPOM MOMKET OCYIIECTBISITBCS C MOMOIIBI0O CEHCOPHOTO
BBO/Ia, & TAKXKE C TIOMOIIBIO allapaTHbIX KHOMOK (7,8 puc. 2). OnucaHHbIe CIT0-
coObI yIpaBJieHUs JJi1 OCHOBHBIX (DYHKIMI MpuOopa SBISIOTCS TyOJIHUpYIO-
MU U B3auMO3aMeHseMbIMU. biaromapst uemy onepaTtop MOXKET UCIOJIb30-
BaTh HanOoJee yAOOHBIN B KXKI0W KOHKPETHOW CUTYyaIliy BapHaHT.

Obpamume snumanue! J{1si CECHCOPHOTO BBOJIa 10CTATOYHO MPUKOCHOBEHUH MaIbIIEB

2.2.3.

2.24.

K CCHCOPHOMY JKpaHy, HE CIIEYET UCIIOIb30BaTh JIJIS ATOTO0 METAJUTMYCCKUE U
OCTpBIC TIPEIMETHI, HAHOCHTH YJaphl B 00JaCTh AUCIUICS prOOpa, HalaBIIN-
BaTh Ha HETo, T.K. TOKPOBHOE CTEKJIO MUCILIES UMeeT ToiammHy 1...1,5 MM u
MOKET OBITh TIOBPEKICHO TAKUMHU BO3ICHCTBHSIMH.
Codr-kHOmKH (8 prc. 2) BBHINOJHAIOT pa3indHble QYHKIMH B 3aBUCHUMOCTH OT
TEKYIIEro pexxuMa padoThl ipubdopa. Texyiire akTyanbHbie PYHKITUN IS KaXK-
JIOM M3 KHOIIOK 0TOOpakaroTcs Ha maHenn codt-kHomnok (5 puc. 3). Hanpumep,
B OCHOBHOM MEHIO, MPEJICTABIEHHOM Ha puC. 3 KaXaas U3 coPT-KHOMOK 3a-
KpeTJIeHa 3a OT/IETLHBIM ITyHKTOM MEHIO U Ha)KaTHe Ha Hee IPUBEACT K BRIOOPY
ATOrO MYHKTA.
[Tanens ukoHOK (3 puic. 3) CIYKHUT i1 OTOOPAKEHHSI HKOHOK, TPECTABIICH-
HBIX B Ta0MIIA 2.

Tabnuna 2. IkoHku, 0TOOpaskaeMble Ha TaHEIN NKOHOK

Nuanukarop | Onucanue

u [ToBbIIeHHas Temmeparypa 0aTapen.
Ileperpes cuoBOrO ApaniBepa UCTOYHUKA TOKA.
gg AKTUBHpOBaHA CUCTEMA MPUHYIUTEIHHOTO OXJIAKICHUS.
u VY cTaHOBNIEHO COeIMHEHHUE 0 OECTIPOBOJHOMY KaHaIy.
n AxTuBupoBas nmopT USB Ha nepenneit nanenu npudopa. USB-
e AMCK He MOJKIIIYEH.




m USB-¢uent 1uck moIKITFOYeH.

2.3. Cmpykmypa MeHto

2.3.1. OCHOBHOE MEHIO OPTAaHU30BAaHO TAKUM 00Pa30M, UTO BEPXHHUI YPOBEHb (OCHOB-
HOE MEHIO) TI03BOJISIET BHIOPATh THIT 00BEKTa, KOTOPBIH IIIAaHUPYETCS UCCIEI0-
BaTh, a 3aTE€M IOJIYYUTh JOCTYN K (PYHKIUAM aKTyaJIbHBIM JUIsi OOBEKTOB yKa-
3aHHOTO THIIA.
2.3.2. IlpenocTaBisieTcsi BO3MOKHOCTh BBIOPATh OOBEKTHI CIEIYIOIIUX TUIIOB:
e Tpanchopmaropsl MoriHocThIO MeHee 100 MBA.
CunoBeie TpaHchOpMaTOPhl OTHOCUTEIHLHO HEOOJBIION MOUTHOCTH. BhiOOp
JAHHOTO ITyHKTA MEHIO OTKPBIBAET MOJIMEHIO, TPEICTABICHHOE HA puC. 4. J1Jis
TaKUX OOBEKTOB JIOCTYITHO HM3MEPEHUE COMPOTUBJICHHSI OOMOTKH MOCTOSH-
HOMY TOKY, (YHKIUS pa3MarHM4MBaHUS MarHuTonpoBoja, Tect DRM, a
TaKk)Ke PEKUM KOMIUIEKCHOTO M3MEPEHHS] COMPOTUBIICHHSI OOMOTOK TpaHC-
dbopmaropa.

TpaHcchopmaTopbl <100MBA

x*

Tect DRM

MNamepuTb

CONpPOTUBnNeHue
obmoTku F1 PasmazHutute F5H

Pexum
TpaHcpopmaTop

Puc. 4. [Tonmento «Tparchopmaropsr <100MBA»

e Tpanchopmaropsr morHocThI0 100 MBA 1 Goree.
Mortabie cunoBbie TpaHchopMaTopbl. BEIOOP TaHHOTO MyHKTa MEHIO OTKPHI-
BaeT MOJIMEHIO, MPE/ICTaBIEHHOE Ha pUC. 5.
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TpaHcdhopmaTopbl 100MBA+

Y/A e oem x

MNamepuTts
CONpPOTUBMNEHUE
obMoTKU F1 PasmazHutute F5

Ylla e

Usmeputb B TpaHcpopmaTop

2-KaHanbHoOM
pexume F2

Puc. 5. [Tonmento «Tpanchopmaropsr 100MBA+»

Jlig TakuxX 0OBEKTOB JOCTYTHO U3MEPEHUE CONPOTUBIIEHUSI OOMOTKHU MOCTO-
SHHOMY TOKY B OJIHOKAHAJIbBHOM U OIIUOHAIBHO JBYXKAaHAIHHOM PEXKHMAaX,
GyHKIMS pa3MarHUYMBaHUs MarHuTorpoBojia, Tect DRM, a Takxke pexxum
KOMIUIEKCHOTO U3MEPEHUS COIIPOTUBIICHUSI 0OOMOTOK TpaHcpopmaropa.
DJIEKTPUYECKUE MAIINHBI.

OOBeKThl C MaJIO MHAYKTUBHOCTBIO (HApUMEDP, DJICKTPOJABUTATENH, APOC-
cend u mp.). s naHHOTO THMA OOBEKTOB JOCTyMHA (DYHKIMS U3MEPECHHS
OMHMYECKOTO CONMPOTHUBICHUS. BIOOp JAHHOTO MyHKTa MEHIO IEPEBOIUT MPH-
O0p B COOTBETCTBYIOLIUI PEKUM U3MEPEHUS COTIPOTUBIICHUS.
Nzmepurensusie TT u TH.

[TonMeHI0 TaHHOTO pa3zierna COAEPKUT AOCTYI K paboueMy pexumy u3mepe-
HUS COMPOTHUBJICHUS] TTOCTOSSHHOMY TOKY OOMOTOK H3MEPHUTEIIbHBIX TPaHC-
(dhopMaToOpoOB TOKA U HANIPSHKEHUS. TaKke TOCTyIMHA (YYHKIIHS pa3MarHiIuBa-
HUS cepACUHUKa TpaHchopmaTopa.

AKTHBHO€E COTIPOTUBIICHUE.

PexxuM m3MepeHusi CONMpOTHUBIICHUS HU3KOMHAYKTHUBHBIX 00BeKTOB. [103BO-
JSIeT TPOU3BOJIUTH 3aMEpPhbl COMPOTUBIICHUS] aKTUBHBIX IENEH, KOHTAKTHBIX
COTIPOTUBJICHUH U TIP.

2.3.3. Hacrpoiiku.

JIaHHBIH TYHKT MEHIO TMPEIOCTABIISICT TOCTYN K CEPBHUCHBIM (QYHKIUSIM U
HacTpoiikam npudopa. [Togpobuee cm. pazaen 3.

2.4. H3mMmepeHue conpomuesieHusi

2.4.1. Ilpu BBIOOpPE OAHOTO W3 BAPUAHTOB MU3MEPECHHS CONPOTHUBIICHUS OCHOBHASI pa-

Oouast 00J1aCTh PKpaHa MEPEKIIOYACTCS B COOTBETCTBYIOIINHN pexkuM. BHenHMi
BU/] DKpaHa B PEKMME U3MEPECHHsI CONPOTHUBIICHHUS MTPEICTABIICH Ha pHC. 6.

11



Q 11.06.2025
1518 7 AKTVIBHOE COMpOTUBIEHNE

14957 A @

»12 032 o

12027 4 mr 5 WHG 5_7

OfHOKPATHLIA

<Wcropus

Puc. 6. Pexxum n3mepeHus: COnpoTUBICHUS

2.4.2. DKpaH B pexUME U3MEPEHUS] CONMPOTUBIICHUS BKIIIOUAET B Ce0s CIEAYIOIINE
DIIEMEHTHI:

1.

2.

7.

Nunukatop M3MEpPUTEIHLHOIO TOKA, KOTOPBIM CIYKHUT ISl OTOOpaskKeHUs

TOKa B MPOILIECCE U3MEPEHMUSL.

TaliMep ANMUTETBHOCTH MPOLIECCA U3MEPEHUS.

Nunukarop 3HaYEHUS COMPOTUBIICHUS, KOTOPBINA CIY>KUT JJIsl OTOOpasKeHUS

3HAYECHHUI U3MEPEHHOTO COMPOTUBJICHUS.

[Tanens ncropun namepenuid. [lo3BosiseT mpocMaTpuBaTh pe3yabTaThI MIPO-

BEJCHHBIX paHee u3MepeHnii. Haxxkatue Ha KHOIIKY OTKPBIBAE€T JUAIOTOBOE

OKHO MCTOpUH u3MepeHwuit (cm. 1. 2.4.12).

[Tanens BBIOOpaA TIpeniena U3MEPEHUN/M3MEPUTEIHLHOTO TOKA, KOTOpasi 1Mo3-

BOJISIET BHIOpATh MOAXOSIINN U3MEPHUTEIbHBIN TOK, OPUEHTHPYSCh Ha CO-

OTBETCTBYIOLIMU THANIA30H COIPOTUBIICHUM.

Knornka «Pexum», mo3Bostomas nepeKIrovaTbCs MKy pa3IMuHbIMU pe-

KAMaMH OCTAaHOBKHU M3MEPECHUM:

e OJHOKpaTHBIN (IOCTYIEH TOJBKO JIJIs aKTUBHOT'O CONPOTHUBIICHHUS) — 3a-
MEp OCTaHABJIMBAETCA Cpa3zy MOCIE MOJYUYEHHUS MIEPBOTO PE3YJIbTaTa U3-
MEPEHHI.

e ABTO — INOJTy4aeMbI€ pe3yJIbTaThl U3BMEPECHUN aHATU3UPYIOTCS IPUOOPOM
Y OCTAaHOB OCYIIECTBIISIETCS] aBTOMAaTHYECKU B MOMEHT YCTaHOBJICHUS U
CTaOMIIU3AIUU TTOKA3aHHM.

e HenpepbIBHBIN — OCTAHOB OCYILECTBIIACTCS BPYUYHYIO ONIEPATOPOM.

Knonka «Ha3zany, ciyskaias 11 BbIX0Ja U3 peKUMa U3MEPEHUS CONPOTUB-

JICHMUSL.

2.4.3. MHoropyHKIHOHAIbHBIE COPT-KHOIKH B IAHHOM PEKUME BBITIOIHSIOT CIIeIy-
fomuye QyHKIuu:

12
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Bepcus 1.2
o F5 nybnupyet KHONIKY «Pexum» U CIy>KUT JIJIs IEPEKITIOUEHUS PEKUMOB
U3MEpPEHHUS
e F6 nyOnupyet kHonKy «Ha3zam» 1 mo3BOIISIET BBIMTH U3 pexuMa u3Mepe-
HUS CONIPOTUBIICHUSI.
[Toncka3ku, OMUCHIBAIOIINE TEKYIIUH (PYHKIIMOHAI COPT-KHOIOK, 0TOOpa-
KAIOTCS Ha MaHeIu cOPT-KHOIOK B CAaMOM HM3Y JKpaHa.
2.4.4. AnnaparHas kHonka «[lyck» Mmo3BOJISIET OCYIIECTBUTD 3aITyCK/OCTaHOB H3Me-
peHMUSL.
2.4.5. Bb160p BEIMYUHBI U3MEPUTEIHLHOTO TOKA.

2.4.5.1. BenununHa U3MEPUTEIHHOIO TOKAa MOXKET ObITh BhIOpaHa 2 Crioco0aMu:

- Cc ucnosib3oBaHueM (GyHKIHOHAIBHBIX KiaBuil F3 u F4, kotopblie nepe-
KJIIOYAIOT JOCTYIIHbIE BAPUAHTHI TOKOB B CTOPOHY YMEHBIIECHUS U yBe-
JIMYEHHUsI COOTBETCTBEHHO,

- Yepe3 IUANIoroBOe OKHO BBIOOpA TOKA, KOTOPOE BBI3BIBAETCS] HAKATUEM
Ha TaHeTh BBIOOpA Tpesesa W3MEPEHH/M3MEPUTEIHPHOTO0 TOKa Ha
JKpaHe.

2.45.2. OOpatuTe BHUMaHUE — B PEXUMAaxX JIJIsl M3MEPEHUS COMPOTHUBIICHUS WH-
TYKTHUBHBIX 0OBEKTOB YHCIIO BAPUAHTOB U3MEPUTEIBHBIX TOKOB OOJIbIIIE, YEM B
pPEXHUME U3MEPEHUS aKTUBHOTO CONIPOTUBIIEHUS, UTO MTO3BOJIET OA00paTh 00-
jee ONM3KUN K MAaKCUMaJIbHO BO3MOXXHOMY BapUaHT U TakKuM o0pa3oM Oosee
KauyeCTBEHHO MIPOU3BECTU U3MEPEHUS.

Buemnuil Bua okHa BbIOOpa TOKa JJi1 PEKMMa aKTUBHOTO CONPOTHUBIIECHMUS
Ipe/ICTaBJICH Ha puc. /.

80 MKA 8 MA 1A

100 kOM 1 KOm 1 OmM

10A 30 A 40 A

10 MOM 100 MkOM

Puc. 7. Oxno BI>I60pa TOKa OJIs1 UBMCPCHUS dKTHUBHOI'O COIIPOTHUBIICHHS.

BHemnHuii Buj OKHaA BBIOOpA TOKA ISl M3MEPEHHS WHAYKTUBHBIX OOBEKTOB
npeJicTaBjIeH Ha puc. 8.
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po05A 1A | 2A | 3A | 4 A l 5A | AgTO
noabop

10.00 Om 5.00 Om 3.33 OM 2.50 OmM 2.00 Om

Puc. 8. OxHo BbIOOpa TOKA /I U3MEPEHUS! HHIYKTUBHBIX O0BEKTOB.

B cBsi3u ¢ 0ONBIINM YKCIOM JAOCTYIHBIX 3HAYEHUIN U3MEPUTETHHBIX TOKOB
BCE BapUaHThI pa3jesieHbl Ha rpynsbl «10 0,5A», «1-10A» u «15-40A». ns
BbIOOpA KOHKPETHOW BEJTMYHUHBI TOKa HEOOXOJMMO CHavasia BEIOpaTh MOAX0-
TS0 Tpynmmy (JIeBbI cTOI0EI KHOIOK).

2.4.5.3. ABromMathueckuii moadop Toxa.

Jist mpubopos ¢ Bepcueit [10 1.1.60 u crapiiie 111 00bEKTOB «AKTUBHOE CO-
npotusiienue» u « Tpanchopmartopsl <LIOOMBA» noctymnHa omniust « ABTO
mo00p» U3MEpUTENHHOTO ToKa. [Ipu BEIOOpE JaHHOM OMIIUK BO BpEMS MPO-
BEJICHUS UCTIBITAHUS TPOU3BOIUTCS MPEBAPUTEIbHAS OLIEHKA COPOTHUBRIIE-
HUA 00beKTa U3MEPUTEIbHBIM TOKOM 8 MA. Tlocre dero mo pesynbraram
OIICHKH TTOI0MPACTCS] ONMTUMATBHBIN U3MEPUTEITBHBIN TOK U MTPOU3BOIUTCS
pabouee u3MepeHrne CONMPOTHUBIICHUS.

Pabounii [uana3oH u3MepseMbIX CONPOTUBICHUI NPHU aKTUBALMU JAHHOU OI-
o 1 MxOM — 1 kOm.

OOpatrTe BHUMaHNUE — B JAHHOM PEKHUME B 3aBUCUMOCTH OT COTIPOTHUBIICHUS HCIThI-
TBIBAEMOT0 00BEKTA pa3BUBaeMasi B MPOIECCE U3MEPEHUSI MOIIIHOCTh MOXKET Mpe-
Bbimath 100BT.

He nomyckaercst 3anmyckaThb U3MepeHHs B pesKUMe «ABTO OAOOP» MJIf 00beK-
TOB C OTPAHMYEHHOI HATPY304YHOH CIIOCOOHOCTHIO!

2.4.6.

Hampumep — npu u3MepeHun KaTyiiek/Mara3uHoB CONPOTUBIICHUHN, JTHOO
MHBIX 00BEKTOB C OTPAaHUYCHHUSAMH 110 BETUYMHAM U3MEPUTEIHHBIX TOKOB CJIe-
JyeT BPYYHYI0 BHIOUPATH MOIXOSAIINN N3MEPUTEIBHBIN TOK, HE TIPEBBIIIAL0-
IUI JOMYCTUMBbIE 3HAYCHHUSI.

Iopsiaok neiicTBUIA 1J151 BBINOJTHEHHUSI 3aMepa CONMPOTHBJICHUSI:

1. BwiOpaTh mOAXOASIIMN U3MEPUTEIIBHBIN TOK/TIpEAe U3MEPEHUM

2. BKII0YnTh TOAXOMSIIAA PEeXUM PabOThI U3MEPUTENS (ISl aKTUBHOTO CO-
MIPOTHUBJICHHUS PEKOMEHTYEMBIN PEKUM «OTHOKPATHBIN, TSI WHIYKTUBHBIX
LIETIeH — «aBTO»)

[ToakTIOYNTE U3MEPUTETHHBIEC TPOBOJIA K OOHEKTY HCTIBITAHUN.

3anycTuTh U3MEpeHne HaxkatueMm KHOMKH «Ilyck»

. Jlo)kmaTbcs OKOHYaHUS TIPOIIecca U3MEPEHUS.

o e w
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Bepcus 1.2
6. B pexume «HeNpepbIBHBIN» JOXKIATHCS YCTAHOBJICHMSI TOKa3aHUU H
HaXaTh KHOIKY «ITyCK/CTOID».
7. JloknaTbcs OKOHYAHMS MPOLeTypbl cOpoca ToKa (COMPOBOKIAETCS 3BYKO-
BOM MHAMKAIIMEN U CBEUECHUEM UHIMKATOPA anmapaTHoil KHOMKHU «I1yck»)

2.4.7. Bo Bpemsi U3BMEpEHUs 3apeieHO pa3pblBaTh TOKOBEIYIIYIO LIETb!

2.4.8. B 3j1eKTpHUYeCKHUX LeNsX, BKIKYAIUX HHIYKTUBHbIE 3J1IeMEHThI, HEBO3-
MO3KHO MTHOBEHHOE€ NpeKpalieHue NPOTeKaHUusl N3MePUTEeJTbHOro Toka. O
NMPOTEKAHNH TOKA ONMACHOI BeJMYNHBI CBUAETEIbCTBYET CBeUYeHHe WH/IU-
kaTopa annapaTHoii KHonku «Ilyck». OTK/II0YeHHe H3MEPUTEIbLHBIX MPO-
BO/IOB JIOIYCKAETCSI CTPOro MOcJie BHIKJIIYEHUs JAHHOTO HHINKATOPA.

2.4.9. IIpubop MKC-40A mmeeT BCTpOCHHYIO cxemy nemiipupoBanus s cOpoca
SHEPTUU, HAKATUTMBACMOW B MAarHUTOIIPOBOJIC BO BpeMsI M3MEPEHUs, U OBICT-
pOTO CHIDKEHHUS TOKa B OOMOTKE JI0 HYJIS MOCJe OKOHYaHUs u3MepeHus. bia-
rojiapsi 3ToMy, MPOTEKaHUE TOKa B 0OMOTKE MPEKPAIIAETCs B TEUEHUE HECKOJIb-
KHUX CEKYH] TIOCIIE 3aBEPIICHUSI U3MEPEHHUSI.

2.4.10. [Ipn HE0OXOAMMOCTH, BO3MOKHO MPOBOJIUTh U3MEPEHUS C MOKIIOUCH-
HBIM 3apSIHBIM YCTPONCTBOM (KOMOMHUPOBAHHOE MHUTAHHE), YTO IMO3BOJUT
JaXKe C pa3psHKEHHBIMU aKKyMYJIITOpaMU U3MEPSITh CONPOTUBIICHUE U YBEJIU-
YUTh BpeMs pabOThI IpUOOpAa.

2.4.11. JIns HarIAIHOCTH Ipoliecca YCTaHOBJICHUS 3HAYEHUs U3MEPSEMOrO CO-
MIPOTHUBJICHUSI IPUCYTCTBYET MHIHKAITHS:

e 111w ||| mokassiBaeT u3MeHeHue 3HaueHus oonee 1% 3a 1 cexkynnuy;

11 win | | moka3sIBacT u3MeHeHue 3Hauenus oonee 0,2% 3a 1 cexkyHuy;

1 unu | mokasbiBaeT u3MeHeHue 3HaueHus oonee 0,02% 3a 1 cexyHny;

1] otoOpaxaercs npu HeCTAOMIBHOM MOBEACHUN 3HAYCHUS;

* oToOpaxaeTcst Ipy CTa0WIN3alUK 3HAYCHHUS.

2.4.12. OKHO IPOCMOTpa UCTOPUU U3MEPEHHI TTO3BOJISIET IPOCMOTPETH, COXpa-
HUTH U OUYMCTUTH PE3YJIHTATHI MOCIECTHUX MPOU3BEACHHBIX U3MepeHuii. BHer-
HUU BUJ| OKHA TIPEJICTaBIIeH Ha puc. 9.

14:04:15 1.001 Om
14:04:18 997.0 MmOm
14:04:25 92220 MOm

Puc. 9. OxHO nmpocMOTpa UCTOPUU U3MEPEHU.
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I[aHHOC OKHO COACPIKUT CICAYIOIHEC JJICMCHTDI:

1.

2.

S.

6.

2.5.

[Tone naHHBIX, HA KOTOPOM OTOOpa)XaroTCs PEe3yiabTaThl U3MEPEHUN C
BPEMEHHBIMU OTMETKaMHU.

Crtpoxka undopmanuu, ciayskaimas s 0ToOpakeHus: HHOOPMAITMOHHBIX
COOOIIEHUN.

Knomnka «Coxpanuts B CSVy». City XHUT JIJ1s1 COXpaHEHUS TaHHBIX B (Op-
mate CSV.

Knonka «Coxpanuts B TXT». City>XKUT AJI1 COXpaHEHUS PE3YJIbTATOB B
TEeKCTOBOM (popmare.

Knonka «Ounctuth naHHbie». [103BOISET OUUCTUTh UCTOPHIO U3MEPE-
HUM.

Knonka «Hazany. [1o3BonsieT BEpHYTHCS K PEABIIYIIEMY OKHY.

HdeyxkaHanbHOe uaMepeHue cornpomuesieHusl.

Mukpoommetp MKC-40A npenocTaBiisieT BO3MOKHOCTh U3MEPEHHUSI IBYX COMTPOTUB-
JeHut 0OMOTOK TpaHchopMaTopa Mpu OJHOBPEMEHHOM MPOMYCKAaHUU OJTHOTO U3Me-
PUTEIBHOTO TOKA uepe3 HuX. JlaHHas onius pacmmpsieT 001acTb TPUMEHEHUST MUK-
pPOOMMeETpa B CpaBHEHUU C aHasioramu 0e3 3Toi GyHKIUU U, B TOM YHUCIIE, T03BOJISET
MIPOBECTU KOPPEKTHBIE U3MEPEHHSI B HEKOTOPBIX CIIy4asiX, IJI€ KIacCUYecKash METO-
JIMKA U3MEPEHHUSI CONPOTUBIIEHUS 0OMOTOK TPaHC(HOPMATOPOB HE AT JOCTOBEPHOTO

pe3yJbTara.

2.5.1. Jlns mpoBeneHns U3MEPEHHUs COMTPOTUBIICHHSI B IByXKaHAIbHOM pexknme MKC-
40A nmotpedyeTcsi UCIONIb30BaTh KOMIUIEKT JIJISl ABYXKaHAIbHBIX U3MEPEHUH,
cocroammii u3 agantepa apT.2701 u AOMOJIHUTENTHHOTO KOMIUIEKTAa U3MEPH-
TEJIBHBIX POBOJOB (HE BXOJUT B 0a30BYI0 KOMIUIEKTALMIO Mpubopa). Buem-
HUH BUJ aganTepa npeacTanieH Ha puc. 10.

L]

L]
ApanTep Ana ABYXKaHanbHbIX
namepennin UKC-40A
apt. 2701

c=Ri—= r—R2—
1 2 3 4

(&

&

Puc. 10. AganTep ayisa 1ByXKaHaJIbHBIX U3Mepenuii apt. 2701

2.5.2. UcnbiTaTenbHasi cXxeMa U3MEPEHUs COITPOTUBIICHUS B IBYXKaHAJIbHOM PEKUME
C ucrnoib3oBaHueM ajanrepa apt. 2701 npusenena Ha puc. 11.
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_|
4

—R2
3

apr. 2701

2

ApanTep Ans AByXKaHaNbHbIX
uamepeHuit UKC-40A

—R1—

1

0d

Mukpoommetp UKC-40A E

0000000
J

OB,

\.
Puc. 11. JIByxkaHalbHOE MTOAKIIOUEHHUE C UCIIOJIB30BaHUEM afantepa apT. 2701

2.5.3. BHemHMit Bu 3KpaHa mpudopa B peKUME JIBYXKaHAIBHOTO M3MEPEHUS Mpei-
CTaBJICH Ha puc. 12.

TpaHcdopmaTopbl 100MBA+

- 12,032 o

e- 11,432 o

mﬁmmw

aBTO

<WNcropna YOep. OK- 0K Pexmnm Hazan

Puc. 12. PexxuMm AByXKaHaIBHOTO U3MEPEHUS COMTPOTUBIICHHS

2.5.4. Meroauka poBeIcHUS UCTIBITAHKS UACHTHIHA OOBIYHOMY U3MEPEHHUIO COIPO-
tuBneHus. [Ipu 3ToM Ha 3KpaHe BRIBOJAMTCS 2 3HAYEHHUS COMPOTHUBICHUS — R1
1 R2, KOTOpble COOTBETCTBYIOT COMPOTUBIICHUSIM 0OMOTOK, MOJAKITIOYEHHBIM K
kaHajzaM R1 u R2 aganTepa COOTBETCTBEHHO.

2.5.5. B pexxnme «aBTO» aBTOMAaTUYECKHUI OCTAaHOB M3MEPEHUS OCYIIECTBIISECTCS TI0-
cjie CTabMIM3aliK ToKa3aHUu 000UX M3MEPUTEIbHBIX KaHAJIOB.

2.6. Pexum TpaHcghopmamop

Pexxum TpanchopmaTop nmpenHazHauyeH AJis MPOBEACHUS KOMIUIEKCHBIX U3MEpPEHUN
CONPOTUBIIEHUH OOMOTOK TpaHC(HOPMATOPOB U COXPAHEHUSI PE3YIIHTATOB KaK IIPOMe-
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KYTOYHBIX C IEJIbIO JaIbHEHIIICH 3arpy3Ku ¥ IPOAODKCHUS HCTIBITAaHUS, TAK U UTO-

TOBBIX C BO3MOYKHOCTBIO BBITPY3KH pe3ysbTaToB B hopmare CSV. B nanHOM pexunme

UMEETCs] BO3MOKHOCTh YKa3aTh KOH(UTypalo 0OMOTOK TpaHchopmaropa, a 3aTem

MPEICTaBUTh PE3yJIbTaThl B TAOJTUYHOM BH/IE.

2.6.1. [Tocne BbIOOpa myHKTa MeHIO «Pexxum TpaHchopMaTop» OTKPHIBAETCS OKHO
MpeBapUTENLHOTO 3Tara — 3ajanue KoHpurypamuu tpanchopmaropa. Buer-
HUM BUJ OKHA IIPECTaBiIeH Ha puc. 13.

dazbl

TpaHcdopmaTop

O6MoTKM 2

1¢ 3 BH-HH BH-CH-HH

BH HH

3 ao/Bo/co - a0/b0/cO

OTBOAS 4 1 1

Puc. 13. Kondurypamms tpanchopmartopa

OxkHo 3a7aHUs KOH(UTYpaIIUK BKITIOYAET B CEOSI CICAYIOIINE DIEMEHTHI:

1.

2.

7.

[Tanens «Yucno a3y, KoTopas MO3BOISIET yKa3aTh UUCIO Ga3 TpaHchop-
Maropa.

[Tanens «OOMOTKM», KOTOpas MO3BOJISET yKa3aTh KOHPUTypaluio 0OMo-
TOK TpaHchopmMaropa.

Brmagaroniue meHo «®a3el» 171 Kaxaou 3 oOMOTOK. JJlaHHOE MEHIO
MO3BOJIET yKa3aTh aKTyallbHble 0003HaueHUs (a3.

ITons BBoga «OTBOABI) IS KaXKI0M M3 0OOMOTOK. JIaHHBIC ITOJIT BBOAA
ITO3BOJIAIOT YKa3aTh YUCJIO OTBOJIOB.

Knomnka «3arpy3uts». [Ipy HaxkaTUM TaHHOM KHONIKH OTKPBIBAETCS OKHO
3arpy3Ky MpPEIBapUTENBHO COXPAHEHHBIX JaHHBIX. biaromapst sTon
(GYHKITUH MOYKHO TPOJIOJDKUTH BBHITIOTHEHUE PAHEE COXPAHEHHOTO UCIThI-
tanus. [locne BeIOOpa (aiina 3arpy3uTcsi coxpaneHHass KOHPUTypanus
TpaHcopmaTopa U pe3yJsibTaThl MPOU3BEIACHHBIX M3MepeHuil. Pabouee
OKHO IIEPEKIIFOYUTCS B PEKUM IIPOBEICHUS UCIIBITAHUN.

Knomnka «/lanee». [Ipn HaxxaTum JaHHOM KHOIIKY 3aJlaHHAs DJIEMEHTAMHU
1-4 xondurypauus tpanchopmaropa 3apukcupyeTcs U paboyee OKHO
IIEPEKIIFOYUTCS B PEKUM IPOBEICHUS UCIIBITAHUS.

Knornka «Ha3zam» mo3Bosisier BEpHYThCS B PEABIIYIIEEC MEHIO.

2.6.2. OKHO pexuMa MPOBeIeHUsI UCIIBITAHUH MpeACTaBIeHO Ha puc. 14.
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Bepcus 1.2
15:21 TpaHcdopmaTop

OTBOAbI 2 BO Co

———
>

4) \ns ctapTta nsmepeHus Haxmute "lMyck"

BH duKc. 100..1000 Om o/

Fsﬁﬁ 6177%l8’_ﬁ|9ﬁ
Lar| 8 MA D

aBeTo

Puc. 14. Pexxum Tparcdopmarop

2.6.3. OxHO pexuMa TpaHCHOpPMAaTOp BKITIOYACT B CEOSI CIICTYIOITNE JIEMEHTHI:

1.

[Tanens «OtBOoAB). CocToWT M3 IMU(POBEIX 0003HAYCHHI HOMEPOB OTBOJOB
HAIIPOTUB CTPOK C Pe3yJIbTaTaMH U KHOMOK «BBepx»/«BHU3» 1151 HaBUTAIMH 110
OTBOJIaM.

Tabnuna pesynbTaToB u3mepeHuit. Coctout u3 9 nonei-kHOMmoK, B KOTOPHIE 3a-
HOCSITCSl PE3yJIbTAaThl U3MEpEeHU. BRIOOP KOHKpPETHOTO T0JIA, Ky/1a OyayT 3aHe-
CEHBI pe3yJIbTaThl OCYIIIECTBIICTCA HaXKaTUEM Ha TIOJIe.

UeTBepThlid CTOJIOCI CONEPKUT 3HAUCHUS pazdpoca COMPOTUBICHUN Mex Ty (da-
3amu 17151 Tpexda3zHoro Tpanchopmaropa.

KnHonku coxpanenus.

BepxHsist KHOTIKA CITY>KHT TSI COXpPaHEHUS BO BCTPOCHHYIO MTaMSTh PE3yIbTaTOB
U3MEpEHHI 1 KOHPUTypanuu TpaHchopMaTopa B BUJIE IBOMYHOTO daiina, KOTo-
pBI MOKHO 3arpy3WTh Ha 3Tare 3aJaHus KOH(HUTypanuu TpaHchopMaropa u
MIPOJIOJDKUATH COOTBETCTBYIOIICE HCTIHITAHUS.

HwxHss KHOTIKAa TIO3BOJISIET BBITPY3UTh PE3yJIBTaThl M3MEpeHUi B ¢aia (op-
Mata CSV u COXpaHHUTh €ro BO BCTPOSHHYIO MaMSATh.

[Tanens u3mepurensi CONPOTUBICHUS.

Cry>xut 1J11 0TOOpaKeHUS PEKUMOB PabOThI U3MEPUTEIISI COTIPOTUBIICHUS U Pe-
3yJIBTAaTOB MPOU3BEACHHOTO 3aMepa.

Knormnka nepexitrodeHns 00MOTOK

[To3BossieT mepexstouaTh 0TOOpaKEeHUE Pe3yIbTaTOB 3aMEPOB PA3TUYHBIX 00-
MOTOK TpaHchopmaropa.

Knonka ¢ukcanuu pesyiapTaTa.

[To3Bousser 3aHecTr B Tabmuity (2 puc. 14). pe3ynbTarhl IPOU3BEICHHBIX H3ME-
penuii. Pe3ynbTaT 3aHOCUTCS B BBIACJICHHYIO siuelky TaOmuibl. [locie 3anece-
HUS pe3yJIbTaTa BBIACICHUE CMEIIAeTCs Ha COCETHION SYCHKY B HAIlPAaBJICHUH,
yKazaHHOM B mapametpe «l1lary.

[lepexnrodaeTcss HampaBieHHE IIara 4epe3 MEHIO, KOTOPOE BBI3BIBACTCS JIU-
TeJIHLHBIM HAKATUEM Ha KHOTIKY (PUKCaIINH.
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2.7.1.

[Tanens BbIOOpa mpejena U3MEpEeHUN/U3MEPUTENbHOrO Toka. 1103BoMseT BbI-
OpaTh U3MEPUTEIBLHBIN TOK/TIpe/ieN U3MEPEHU M.

Knornka «Pexumy, mo3Bossionas NepeKiIoyaThbCss MEXKIAY Pa3IudHbIMU PEXKU-
MaMU OCTaHOBKU U3MEPEHUNA:

e ABTO — TOJIy4yaeMbI€ PE3yIbTaThl U3MEPEHHUI aHAIM3UPYIOTCS TPUOOPOM U
OCTaHOB OCYIIECTBIIACTCS ABTOMAaTHYECKH B MOMEHT YCTaHOBJICHUS U CTaOu-
JV3alUU TOKA3aHUM.

e HenpephIBHBIN — OCTAHOB OCYIIIECTBIIAECTCS BPYUHYIO OIIEPATOPOM.

Knonka «Hazany. [103BossIeT BBINTH U3 peKMMa U BEPHYTHCSI B MEHIO.
2.6.4. MHOrO(YyHKITMOHATBHBIE CO(PT-KHONKH B JAaHHOM PEXHME BBIIOJI-
HSIOT CIIEAYIONINe (PYHKIUU:
F1 ny6nupyet KHONKY MEepPEKITIOYeHHs] OOMOTOK.
F2 ny6nupyeTt KHONIKY (PUKCAIIUH pe3yybTara.
F3-F4 mo3BoIS10T BEIOMPATH U3MEPUTEIBHBIN TOK
F5 nyGnupyer kHOonKy «Pexxum» M CIyKUT JJIs1 IEPEKITIOUCHUS] PEKUMOB
U3MEpPEHUs
e F6 nyOnmupyet kHONIKY «Hazam» 1 mo3BOJSET BBIMTH U3 peKUMa U3MEPEHUS
COTIPOTHBIICHUSI.

2.7. ®@yHKyusi pasama2Hu4ueaHusi

MukpooMMeTpbl OCHaIIEHbl (PYHKIMEW pa3MarHMYUBAHWS MarHUTOIPOBOJAA
TpaHcdopmaropa.

B cootBerctBuu c . 6.2 'OCT 3484.1-88 pasmarHuunBaHKUE MPOBOIUTCS ITUK-
JINYECKUM NEpEMarHMYMBaHUEM MAarHUTOINPOBOJIA C MOCTEIIEHHBIM YMEHBIIIE-
HHUEM aMILIUTY/Ibl TOKa OOMOTKH TpaHchopmaTopa (110 YaCTHBIM ITUKIIaM).
DkpaH npubopa B mpoliecce pa3MarHUIMBaHHUS MPHOOpPETaeT BUJ MPEACTaB-
JIEHHBIN Ha puc. 15.

. 11.06.2025
12:54 110620 PasmMarHuuymBaHue

D Lar 4/10

0%

Puc. 15. Pexxum pa3mMarHuumBaHus
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2.7.2.

2.7.3.

2.74.

2.7.5.

2.7.6.

2.7.7.

2.7.8.

Bepcus 1.2

DKpaH B peXUME pa3MarHMYMBaHUs BKIIOYAET B CEOsI CIIETYIONINE DJIEMEHTHI:

1. Cderuuk maroB TEKYIIHI/BCETO OTOOpaKarOUIUi OOLIMKA XOJ Mpolecca
pa3MarHU4YMBaHUS.

2. Huaukatop TOKa, KOTOPBIN CIYKUT JIsl OTOOpakeHHs Mpoliecca HapacTa-
HUs/cOpoca TOKa Ha KaXKJIOM 3Tarie mpoiiecca.

3. ITlanens BEIOOpA MAKCUMAIILHOTO TOKA, KOTOPAs MO3BOJISET BHIOPATH MOI-
XOJIAIINNA TOK, OPUEHTUPYSICh HAa MOIIHOCThH TpaHChOopMaTopa, KOTOPHIN
HEOOXOJMMO pa3MarHUTUTh. PeKkOMEHIOBaHHAS BEJIMYMHA TOKA pa3mar-
HUYMBAHUS — YABOCHHOE 3HAYCHHE TOKA XOJOCTOTO X0/1a COOTBETCTBYIO-
meit oomotku. B paznene «lIpunokenue» mpeacraBieHa TabauIa peKko-
MEHyeMbIX HAYaJIbHBIX 3HAUYCHWW TOKA pa3MarHWYWBAHHS JJII HEKOTO-
PBIX THUIIOB CHJIOBBIX TpaHC(HOPMATOPOB.

4. Kuomnka «HacTpoiiku», mo3BoJjsitonias HaCTPOUTh 3HAYCHHUE IITUTEIbHO-
CTH yJepXkaHusl TOKa Ha KaXKJOM IlIare, a Tak)ke U3MEHUTh BEJTUUUHY H3-
MEHEHHUS TOKOB MEXy maramu B %.

5. Kuomka «Hazany, ciyxarias st BbIXOJ]a U3 peKrMa pa3MarHiuuBaHusl.

MHorodyHKIIMOHABHBIE COPT-KHOMKHU B JAHHOM PEXUME BBITIOIHSIOT CIIETY-

forue QyHKIUN:

e [1-F2 ne 3amelicTBOBAHEIL.

e F3-F4 no3BosisiOT BEIOUpPATh MAKCUMAIBHBIA TOK MTPOLIETYPHI.

e F5 e 3axeiicTBoBaHa.

e F6 nyOnupyet kHONKy «Hazam» v mo3BOJISIET BBIMTH U3 peKUMa pa3MarHu-

YUBaHUS.

[Toncka3ku, onuckIBaromKe TeKyui QyHKIHOHAT cOT-KHOMOK, 0TOOpaxa-

I0TCSI Ha TTaHe M cOo(T-KHOIIOK B CaMOM HHU3Y dKpaHa. Haamucu KypcuBOM CBH-

JETENBCTBYIOT O TOM, YTO COOTBETCTBYIOMIAsI COPT-KHOIKA HE 3a/ICHCTBOBAHA.

AmnmapaTtHas kHomka «ITyck» MO3BOJISET OCYIIIECTBUTD 3aITyCK/OCTaHOB TIPOIIE-

Ty pHI.

IHopsanok AelcTBUHA Il BHINIOJHEHHUS NPOUEAYPHI PAa3MarHUYUBAHMSA |

1. BwiOpaTh moaxoasiuil MaKCUMaJIbHBINA TOK

2. IloaxmouuTh U3MEpUTEIBHBIE MPOBO/IA K OOBEKTY HUCTIBITAHUN.

3. 3amycTuTh nponeaypy HaxxarueM KHonku «Ilyck»

4. JloxxaaTbcsi OKOHYAHUS MpoIiecca.

Bo Bpemsi npoueaypbl pa3MarHMYMBaHUs 3aMNpelleHo pa3pbiBaTh TOKO-

BeAYLIYIO Lenb!

B ssiekTpHYecKuX Hensix, BKJIANYAKIINX HHIYKTHBHbIE 3JIEMEHTbI, HEB03-

MOKHO MTHOBEHHOE€ MpeKpaiieHue NPOTeKaHUusl N3MepPHUTeJIbHOro Toka. O

NMPOTEKAHNH TOKA ONMACHOI BeJUYNHBI CBHAETEIbCTBYET CBeUYeHHe WH/IHU-

KaTopa annapaTHoii KHonkHu «Ilyck». OTK/II04YeHHe H3MePUTEIbLHBIX MPO-

BO/IOB JIOIYCKAETCsI CTPOTo MOCJie BBIKJIIYEHHs JAHHOTO HHIANKATOPA.

[Tpu HEOOXOIUMOCTH, BO3MOYKHO IMPOBOJINTH pa3MarHUYUBAaHHE C TIOIKITFOUCH-

HBIM 3apsIHBIM YCTPONUCTBOM (KOMOWHHUPOBAHHOE MHUTAHHE), YTO TMO3BOJUT

JaXke C pa3psiKEHHBIMH aKKyMYJISITOPAMH TPOJOJIKUTE MPOIEIYPY W YBEIIH-

9UTh BpeMs pabOThI IpuOOpa.
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2.8. Tecm DRM

DRM (Dynamic Resistance Measurement) Tect 1151 TpaHCHOPMATOPOB — ATO METO/T
JTUArHOCTUKH, KOTOPBIN MO3BOJISET OLEHUTh COCTOSTHUE MEPEKIIYAIOIIET0 YCTPOil-
ctBa noxa Harpy3koi (PIIH) 6e3 HeoOXonIMMOCTH BCKpBITHS Oaka TpaHchopMaTopa.
DTOT TECT OCHOBAH Ha M3MEPEHUM TOKa yepe3 0OMOTKY TpaHcpopmaTopa BO BpeMs
nepexmouenust PIIH, u pe3ynbraTel nu3mepeHuit oToOpakaioTcss B BHJE OCLUIIIO-
TpaMMBbI, KOTOpasi aHATU3UPYETCS JIJIsl BBIABICHUS BO3MOKHBIX HEUCTIPABHOCTEH.
2.8.1. Buemnuii Buj skpana B pexxume DRM-tecta npencrasien Ha puc. 16.

DRM-tecTt

CermeHT 0.0-60.0

100"

Puc. 16. Pexxum DRM

2.8.2. Dkpan B pexxume DRM-tecta BKiIt09aeT B ce0s1 CIICTYIONTNE IIEMEHTHI:
1. Tanens «I'paduk». Cayxut 11 oToOpaskeHus rpaduka U3MEHEHHs TOKa
OT BPEMEHU IPHU MPOBEICHUM UCIBITAHUS U JATbHEUIIIEM MPOCMOTPE pe-
3yJbTaTOB.
2. Knonka «®a3zay. [1o3Bonser mepekmounTh HauMeHOBaHue (a3bl, UCTIHITA-
HUE€ KOTOPOU NMPOU3BOAUTCS. B ganbHENIEM 3TO HANMEHOBAHHUE UCTIOJIB3Y-
eTcsl B UMEeHU (haiiyia Ipu COXPaHEHUU PE3YJIbTATOB.
3. Knomnka «ITonpobnee». OTKpbIBaeT UAIOrOBOE OKHO C MPOCMOTPOM BBbI-
OpanHoro (parmeHTa rpaduka B 00Jiee BHICOKOM Pa3pelIeHUH ¢ BO3ZMOXK-
HOCTBIO MapKepHBIX u3Mepenuit. [logpobuee cm. m. 2.8.6.
4. Tlanenb BbIOOpaA UCIIBITATENBHOTO TOKA. [103BOMISIET BHIOPATH TOK, MO IOCTH-
YKEHUU KOTOPOTO MPUOOP MEPEKITIOUUTCS B PEKUM CTAOMIIM3AIIMN HATIPSKE-
HUS M HAYHET CHUMAaTh OCLIUJIJIOTpamMMy.
5. KHorka «3arpy3uthy. [103BoIsIET 3arpy3uTh pe3yIbTaThl MPEIbIAYIINUX UC-
NBITAHUS J11 TPOCMOTpA.
Knomnka «Hazany. [To3BonsieT BEpHYThCS B IPEIBIIYIIEEC MEHIO.
7. KHomnku mepexiroueHus ctpanuil. ['paduk mporiecca otoOpaxkaeTcs cer-
MeHTaMmu 110 60 cexyHa. KHONKM HaBUTalMy MO3BOJISIOT MEPEMEIIATHCA 10
rpaduKy BJ0JIb OCH BpeMeHH ¢ 1maroM 20 cekyHa. Eciu qmMTensHOCTh uc-

o

22



Bepcus 1.2
MBITAaHUSI cocTaBideT MeHee 60 CCKYHA KHOIIKM HaBUI'allMH HE 0T06pa>1<a-
FOTCHI. BpCMCHHBIC KOOpAWMHATBbI TCKYIICro CCrMeHTa M 06111a;1 AJIINTEIIb-
HOCTBH UCIIBITaHUS OT06pa}KaIOTCH B 3ar0JIOBKEC Fpa(I)I/IKa.

2.8.3. [logkimoyenue k TpanchopmaTopy.
2.8.3.1. Oo6morka c¢ PIIH: usmeputenbHble MPOBOJIA MOJAKIIOYAIOTCS Ha

onHy u3 (a3 oOMoTKH, ocHaménHoi PITH.

2.8.3.2. O6motka 6e3 PITH: B 06miem ciyuae TpéxdazHas 0OMOTKa, HE UMe-

IOLLAs TEPEKITIOYATENS] OTBETBIICHHI, 3aKOPAYNBAETCS IO BCEM TPEM

dazam.

OcoOeHHOCTH I PA3HBIX CXEM COSAMHEHUST 0OMOTOK:

o [Ipu coemunennu obmotrku ¢ PIIH B 3Be3my ¢ BwIBeAeHHOM
HewTpanbio (YH) — Bce (ha3bl BTOPUYHOM CTOPOHBI JOJDKHBI OBITH
3aKOPOYECHBI.

e [Ipu coequnenuu oomotku ¢ PITH B Tpeyronbhuk (A) — Ha BTO-
PUYHOM CTOPOHE CIIEAYET 3aKOpauuBaTh TOJBKO COOTBETCTBYIO-
11y ¢azy; B IPOTUBHOM CIIy4ae TOK MOXET NPOTEKATh Yepe3 He-
CKOJIBKO MEPEKII0YaTeNe OTBETBICHUM, 1 1€(PEKThI OHOM (pa3bl
MOTYT OBITh 3aMaCKHUPOBAHBI.

2.8.4. Ilopsitok IpOBEICHHSI UCTIBITAHUS

1.
2.

B~ w

7.
8.

[Tepexntounts PITH Ha 0TBOA, C KOTOPOTO HEOOXOIUMO HAYATh UCTIHITAHUE.
BriOparh moaxoAsmMii UCHIBITATEbHBIA TOK. PexomMeHayeMble 3HAUCHUS
UCIIBITATENILHOTO TOKA JIsl OOJIbIIMHCTBA citydaeB — oT 5 1o 10A (c orpa-
HU4YeHueM — He 6oiiee 10% HOMHHAIBHOTO TOKAa OOMOTKH).

3amycTuTh npoiiecc HaxkatueM kHomnku «Ilyck» Ha mpubope.

JloskaThCsl yCTaHOBJICHHS TOKA M Havalla Mmpoliecca perucrpanuu (Ha rpa-
(dburKe HAUHET MOSBJISATHCS OCIILIOTpaMMa TOKa).

Hanee PIIH nmocnenoBaTenpHO MEPEBOAUTCS AT 3a IIATOM Yepe3 BCE MO-
JIO’)KEHUsI OTBETBIICHUM. PeKOMeHIyeTcsl UCTIBITAaHUE MPOBOJIUTH BO BCEM
JIAANa30He NEPEKITIOUYCHUMN.

Kak MuHUMYM, UCIIBITAHHE HA OJHOM IOJOXEHUU OTBETBJICHUS CIEIYET
MOBTOPUTH B OOpPAaTHOM HAIPaBJICHUH, TTOCKOJIbKY HEKOTOpPbIE MEXaHUYe-
ckue 1e(eKThl 3aBUCST OT HAMPABJICHUS MTEPEMEIIICHUSI.

OcCTaHOBUTH MPOIIECC PETUCTPALIMK HakaTUEM KHOMKU «ITyck».
Joxnatbes cooOmieHus: 00 yCIEITHOM COXPaHeHUH PE3YIbTaTOB.

2.8.5. IIpocMOTp pe3yabTaTOB HUCTIBITAHUN.
[Tocne npoBeaeHNs UCTIBITAHUS, TUOO0 3arpy3KU pe3yIbTaTOB NPEAbIIYIIUX UC-
nbeITaHul Ha ma”enu «I'paduk» oToOpa3uTcs OCUMIUIOIpaMMa HCIBITATENb-
HOI'0 TOKQ, 10 KOTOPOU MOKHO IPOU3BECTU OLIEHKY cocTtossHus PITH.
e MakcumanbHas JJIUTEIbHOCTh 0TOOpaxkaeMoro rpaduka — 60 cexyna. [Ipu

UCTIBITAHUSAX OOJIBIICH JUTUTETLHOCTH MPOKPYTKA rpaduKa 1Mo OCH BPEMECHH
OCYIIECTBIISICTCS C IOMOIIBIO KHOMOK HaBuramuu (7 puc. 16).

o Jlns BeimeneHusi pparmenta rpaduka st 601ee moapoOHOTO MTPOCMOTpa

HE0OXOMMO KOCHYTHCS MMaHeNn rpauka U He OTPBIBAs Majblla OT YKpaHa
JIBIKEHUEM BJIOJIb OCH BPEMEHU BBIICIUTh HEOOXOAUMYIO YacTh puc. 17.
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Mo e Tok- Tok+ 3arpyautb

Puc. 17. Beinenenue ¢pparmenrta rpaduka

e Jlis Bo3BpaTa K NEpBOHAYATLHOMY MaciiTady oToOpakeHus rpaduka ciy-
JKUT JBOMHOE KacaHHe dKpaHa (aHaJoT JBOMHOTO KJIIMKA MBIIIIHN).

2.8.6. Ilocre TOro kak HaWIEH W BBIJCIECH WHTEPECYIOMIHMM (parMeHT OCIUILIO-
IpaMMBbl €r0 MOKHO OTKPBITh JJIS TPOCMOTpPa B 00Jie€ BHICOKOM Pa3peiieHuy U
MIPOBEICHUS MAPKEPHBIX U3MEPEHU. [[J1s1 3TOr0 He0OXOAMMO HAXKATh KHOTIKY
«ITompoGuee» (3 puc. 16). [Tocie yero oTKpoeTcsi OKHO, TIPEICTABIICHHOE Ha
puc. 18.

t: 47.6 ms
I: 1.248 A

Puc. 18. OxHO moipoOHOTO MPOCMOTPa U H3MEPEHUIN

2.8.7. OxHO MOAPOOHOTO MPOCMOTPA U U3MEPEHUH CONEPIKUT CIEAYIONTUE DIIEMEHTHI:
1. Tlanens rpaduka, Ha KOTOPOM OTOOpaX)KaeTCs COOTBETCTBYIOIINI (PparMeHT
OCLIMJIJIOTPAMMBI.
2. JIuHMM-MapKepbl, C MOMOIIBIO KOTOPBIX OTMEYAIOTCS WHTEPECYIOLIHe
TOYKHU OCLIMJIJIOTPAMMBI.
3. Knonka «CKpUHIIOT», TpU HaXaTUU KOTOPOM COXpaHSETCS TEKyIIHii
BHEIITHUW BUJT OKHA CO BCEMU JIAHHBIMU B BHJI€ TpadudecKoro ¢aia.
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Bepcus 1.2
JlaHHBIE BBIJIEJIEHHOMN C TTOMOIIBIO 3eJIeHOro Mapkepa M1 Touku rpaduka.
Knonku ycranoBku Mapkepa. IIpy HakaTim KHONKH NOSIBIISIETCS] BO3MOXK-
HOCTh YCTAaHOBUTH Ha Tpaduke cooTBeTCcTBYOIMMA Mapkep (M1 3enenbrit
i M2 kenThiit). YcTaHOBKA U TIEpeMeElIeHne MapKepa OCYIIECTBIISIOTCS
KaCaHHUEM.
6. JlaHHBIC BBIIETICHHOM C MIOMOIIIBIO KEJITOTO Mapkepa M2 Touku rpaduka.
Knonka «Ha3zan» mo3BomisieT BEpHYThCS B MPEABIIYIIEE OKHO.
B 3aromnoBke rpaduka comepxutcs nHGOpMaIUs 0 pa3HUIlE 3HAYCHHI Bpe-
MEHU Y BEJIMYMHBI TOKA MEXKy MAPKUPOBAHHBIMUA TOYKAMH.
2.8.8. HexoTtopbie peKOMEH AU [0 aHAJIN3Y MOTYYCHHBIX Pe3yJIbTaTOB T€CTA MPH-

BeAeHbI B pazaene «lIpunoxenne B»

o b

~

3. CepBUCHbIe (PYHKLNN N PEXNMbBI

3.1. Mento Cepeuc u Hacmpoliku

3.1.1. Jloctyn K MEHIO OCYHIECTBIsieTCs uepe3 NyHKT «Hactpoiikm» ocHOBHOTO
MeHI0. BHemHu#t Bua conep:;xumoro MmeHio « CepBUC M HACTPOUKI MPEICTaB-
nieH Ha puc. 19.

CepBUC N HACTPOMKK

‘ | I
SKOHOMUSA WMHpopmauus o

AaTta u Bpems F1 sapsiga F3 npubope F5

Prnew-namMaTb F4

Puc. 19. Mento «CepBHC 1 HACTPOUKNY

3.1.2. Tlynkr «/laTa u BpeMsD» OTKpBIBAaCT OKHO HACTPOCK JaThl U BPEMCHHU.
BrenrHwmii BUI OKHa HaCTPOEK IpeicTaBiieH Ha puc. 20.
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3.1.3.

14 40 10.06:2025 NaTa/BpeMms

Bpems [aTta

1420 10,05, 2025

YcTaHoBUTbL YcTaHOBUTbL

YacoBol nodc

UTC+5 ExkaTepuHbypr

Puc. 20. Hactpoiiku gaThl/BpeMeHH

JJist HacCTpOMKK BpEeMEHU HEOOXOIMMO B COOTBETCTBYIOIIHE IOJIsI BBO/IA BHE-
CTH aKTyaJIbHbIC 3HAYEHUS U HAXKATh KHOMKY «Y CTAaHOBUTBY, PACIIOJIOKEHHYIO
noja 3TuMu nojsiMu. [locine yero HayHeTCs Tpoleypa YCTaHOBJICHUS W Ha
AKpaHe MOSIBUTCS COOTBETCTBYIOMIEE coodmeHue. [lo okoHuaHuu mpoueypbl
COOOIIIEHNE MCYE3HET C dKpaHa M BpeMs Ha yacax B JIEBOM BEpXHEM YTy 00-
HOBUTCH.

Hactpoiika gaTbl OCyIIECTBISETCS aHAJIOTUYHBIM 00pa3oM.

J171 cMEHBI 4acoOBOTO TOsICa CJIEAYET BOCIOIB30BATHCS BHINAIAIOIUM MEHIO B
HIDKHEW dacTtu 3kpaHa. [locne BpIOOpa HOBOTO 4acOBOIO Mosica BpeMs OOHO-
BHUTCSI aBTOMATHYCCKH.

[TyHKT «OKOHOMUS 3apsiia» MO3BOJSIET 3a7aTh HACTPOUKH SPKOCTH dKpaHa U
aBTOMATUYECKOTO OTKJIIOUEHUS NMpruOopa. BHENIHMIA BU OKHA HACTPOSK DHEP-
rocOepeXeHus TpecTaBiieH Ha puc. 21.

10:21 10.06.2023 SHeprocbepexeHme

SIpKOCTb MOACBETKM 3KpaHa [SUYGNEE

Bpemsa noacBeTKU 3KpaHa |[SIMARNES

BpeMms oTknoueHus npubopa  [SUNMARS

Puc. 21. HacTtpoiiku 3HEprocoepexeHus
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Bepcus 1.2

o [lapamerp «SIpKOCTH MOACBETKH dKpaHa» TO3BOJSET yKa3aTh HEOOXOH-
MBI YPOBEHB SIPKOCTHU TIOJICBETKH B pabodeM pekuMe.

e [lapamerp «Bpems mojcBETKH 3KpaHa» MO3BOJIAET 3a/1aTh MPOMEKYTOK
BPEMEHH C MOMEHTA MOCJIETHEr0 B3aUMOACHCTBHSI C MPUOOPOM JI0 CHUXKE-
HUS SIPKOCTHU TOJICBETKH B IENIAX dHEprocoepexeHus. [ Bo3BpaiieHus K
pabodeil ipKOCTH IKpaHa HEOOXOJMMO KOCHYTHCS dKpaHa B 1000 00ma-
CTH, TM00 HaXKaTh (PYHKIIMOHAIBHYIO KJIABHIILY HA MaHEIH Mpuoopa.

e [lapamerp «Bpems oTkiroueHus mpubopa» yCTaHABIMBAET MPOMEKYTOK
BPEMEHH C MOMEHTA MOCJIEAHETO B3aUMOJICHCTBUS C MPUOOPOM JI0 €r0 BbI-
KJIFoueHus. JlaHHast ommus mo3BoJIIeT n30exkaTh ITy00KO paspsia 0atapeu
npubdopa npu JUIUTEILHOM ITPOCTOE.

3.1.4. Ilynkt «Daem-namsaThy MO3BOJISAET MOTYYUTh TOCTYI K (PYHKIHSIM PabOThI C
BHEUTHUM HakonuteneM. [Ipu BbIOOpe 3TOro MyHKTa OTKPBIBACTCS MEHIO, TIPE/I-
cTaBieHHOe Ha puc. 22. Taxxe noaxmrovaercs nopt USB Ha manenu mpudopa
¥ B IIPaBOM BEpXHEM YTy 9KpaHa mosiBisercs ukoHka USB-¢mem. [lannas
WKOHKA CTAHOBHTCS 3€JICHOM MPH yCIIEITHOM PAaCTO3HABAHUH M MOAKITIOYCHUN
BHerHero USB-nucka.

MeHto dnew-naMsTb

~ O

R

) )

CoxpaHuTb O6HoBUTL O6HoBUTE
pesynbtatel F1 uHTeppeuc  F3 npowusky F5

Puc. 22. Mento duem-namsthb
3.1.4.1 TIlyukt meHio «COXpaHUTh PE3yJIbTAThI» MO3BOJSET COXPAHUTH HA MOJI-

KJIFOUCHHBIN (1)J'I€IH-I[I/ICK XpaHUMBIC BO BHYTpeHHeﬁ IHamMsiTH JaHHBIC.
Baemnui BHUJT OKHA COXPaHCHUA PC3YJIbTATOB ITPCACTABJICH Ha PUC. 23.
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3.

3.15

3.2.1.

3.2.2.

3.3.1.

3.3.2.

10 58 1000205 WonuposaTh Ha USB drew

Log-channbl
v [1aHHble DRM
4

[laHHble TpaHchopMaTopoB

v PesynbTaThl

Puc. 23. Coxpanenue nanubix Ha USB-dnem

B ocHOBHOI1 YacTh OKHA MEPEYUCIICHBI PA3JIMYHbIC TUIBI TAHHBIX, KOTOPbHIE

MOTYT OBITh COXPAaHEHBI BO BHYTpPEHHEH mamsTu. Pamom ¢ Ha3BaHueM Tuma

JAHHBIX pa3MelieH ¢uiar BbIICICHHUS.

CrnpaBa pacrnoiokeHbl (PYyHKITMOHAIbHBIE KHOTIKH:

e kHomka « COXpaHUTh 3aIyCKaeT MPOIECC KOMUPOBAaHHUS BEIOPAHHBIX 1aH-
HBIX Ha (JICTI-TUCK.

® KHOMKA «Y IaJUThy OUYMIIAET BHIOPAHHBIC Pa3/Ie/ibl BHYTPEHHEH MaMsITH

e kHonka «Ha3zam no3BosisieT BEpHYThCS B MPEIbIYIIEE MEHIO.

1.4.2 TIlynktbl «O0HOBUTH UHTEphENcH» 1 « OOHOBUTH MPOIIMBKY» ITO3BOJISIIOT
OCYIIECTBUTh OOHOBJIEHHE PA3JIMYHOTO MPOTPAMMHOIO OOecreueHus
npubopa.

. ITynxt « MHpopManus o npubope» odecneunBaeT 10CTyM K UHPOpMaALUHU O Te-

KyIIIei BepCUH MPOIIMBKH MPUOOpA U apaMeTpax CUCTEMBI.

3.2. O6HoeneHue N0 u uHmepdghelica

OG6HoBneHue uHTepdeiica.

JlaHHBIM pa3nesn mo3BoJsIeT 0OHOBUTHL MHTEpdeiic mprudopa.

Oo6nosnenue I10.

JlanHbIit paznen no3BossieT 00HOBUTH BcTpoeHHoe [10 mpubopa (mpommsky).

3.3. CoobuweHus1 06 owubkax

B cnyuyae BO3HMKHOBEHUS HEIITaTHBIX CUTYAIMs B Ipoliecce paboThl mprubdopa
Ha €ro 3KpaH BBIBOJATCS Pa3InyHble HH(OPMALMOHHBIE COOOIIEHUSI.
Bo3moxuble coolmiennst 00 omuoKax U crnocoObl X YCTpaHEHUs NPUBEICHBI
B Ta0mIe 3.

Tabmuua 3. Coobuienus 00 ommodkax

Cooluienue | Bo3moxkHasi npuunHa |  MeToabl yCTpaHeHHsI
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Bepcus 1.2

B nponecce paboTsl Hampsi-

Caunikom HU3KOE xeHue 06arapeu onyctu- | IloakiouuTts kK mpubopy 3a-
HarpspkeHue 06atapeu. | JOCh HUXKE JOIYCTUMOIO PSATHOE YCTPOUCTBO.
nopora.

[IpeBsimena nomyctu- | B mpouecce padotsl Temme- | [Iproctanosuts paboTsl. Jlo-
Masi Temnepatypa 6ara- | patypa 6atapeu npeBbICHIIA | )KJAThCSI CHIXKEHUS TeMIIepa-

peu. JOIyCTUMOE 3HAaYCHHUE. Typhl OaTapeu.

IIpeBbimieHa nomycru-
Masl TEMIIEpaTypa uc- XKIATbCsSl CHUKEHUS TeMIepa-

B nporiecce paboTsl Temie-

[IpuocranoButh paboThl. Jlo-
paTypa UCTOYHHKA TOKa

IMPCBLICUJIA JOITYCTHUMOC

TOYHHKA TOKA. TYPBI HCTOYHHUKA TOKaA.

3HAa4YCHHUC.

CrnumikoM HU3Kasi TEM- | MBIX 3HaUeHU. B memsx
neparypa b6arapenu. 6e3omacHOCTH 3a0JI0KUPO-

[Tomectuts mpubOp B OKpY-
KAIONIYIO Cpely C TeMIepary-
pOM B Ipeenax AOIyCTUMOTO
pabouero jauarna3oHa U J10-
XKIAThCs, KOTJa TeMIleparypa
Oataped MOJHUMETCS 10 JO-
yCTUMBIX 3HaYEHUI.

Temneparypa 6arapeu omy-
CTUJIACh HUXKE JTOIYCTH-

BaHbI pa00YHE PEKUMBI
npudopa.

3.4.1.

3.4.2.

3.4.3.

3.4.4.

3.4.5.

3.4.6.
3.4.7.

3.4. 3apsod akkymynsmopa

B mpubop UKC-40A BctpoeHa cxema, obOecnieunBatroias 6aiancupoBky Ab
npu 3apsjae ot 3V Hanpspkenuem 14,6 B. IlpubGop KOMIUIEKTyeTCsl BHEITHUM
3V nnsa 3apsgku Ab ot cetn mepemerHoro Toka 230 B 50 I'm.

[Tocne noakmtoueHUs BHEMIHETO 3Y aBTOMAaTHYECKH HAYMHAETCS MPOLECC 3a-
psanku Ab u unaukaTop 6atapeu npuoOpeTaeT BUJ NPEICTABICHHBII Ha puUC.
Oxonuanue 3apsina Ab Oyaer conpoBOXAaThCS MOSBICHUEM Ha TpapUIECKOM
WMHJIUKATOPE HAAMUCU « AKKYMYJISITOP 3apsOKEH» M U3MEHEHUEM BUJ1a MHIMKA-
Topa Oarapeu. [Tociie 3Toro He06X0AMMO OTKIIFOUUTH BHEUTHUH 3Y oT mpudopa.
Jlns obecnieyeHus JIMTEIBHOTO CPOKa CITYXObl aKKYMYJIITOPHOU OaTapeu pe-
KOMEHyETCsI IOJTHOCTBIO 3apsikaTh €€ HE pexe, ueM 1 pa3 B 4 mecsia.

[Ipu 3apsanke ot 3Y TOK, MOTpeOIIEMbIN aKKyMyJISATOPaMH, COCTABIISIET /10
10 A.

3ameHa Ab pou3BOINTCS NPEANPUITUEM-U3TOTOBUTEIIEM.

BcTpoenHble akKKyMYJaSITOPBI 00eCTeYUBAIOT U3MEPUTENbHBIN TOK 10 40 A
B HIMPOKOM IMANA30He TeMIepaTyp ¥ 00,1a1a0T 00JbIIOH MOUIHOCTHIO.
HecaHkIMOHUPOBaAHHOE BCKPbITHE, BMELIATEIBLCTBO B KOHCTPYKIMIO AB
MOTI'YT HNPHMBECTH K KOPOTKOMY 3aMbIKAHWI0, 00PA30BAHMIO JJIEKTpHYe-
CKO# 1yIru U TpaBmMam!
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TpeboBaHMsA Ge3onacHOCTU

4.1.

4.2,

4.3.

[Ipu skcrutyatanuu U TexHU4YeckoMm oOciyxkuBanuu npudopa MKC-40A co-
omonaroT TpedoBanus snekrpodesomnacHocty no 'OCT 12.3.019-80 u pyko-
BOACTBYIOTCSl «IIpaBuiiaMy TEXHUYECKON SKCIUTyaTallid 3JIEKTPOYCTaHOBOK
MOTpeOUTEICH.

B cootBetrctBum ¢ 1. 2.4 'OCT 12.3.019-80 3anpemaercs moAKIIFOYEHIE BXOI-
HbIX Heneit npudopa MKC-40A npu HaIMYuyM HanpsKEeHUs: Ha OOBEKTE UCIIbI-
TaHUSL.

[Toaxmouenue npudopa MKC-40A k 00bEKTY UCTIBITAHUS, HAXOASIIEMYCS 1101
HaIpsSHKEHUEM, MOXKET IMPUBECTH K BBIXOy TprOopa u3 cTpost. ['apanTus mpo-
M3BOJIUTENS HE pAaclIpOCTPaHsAETCS Ha TPUOOD, BEIBEAEHHBIA U3 CTPOSI B pE3YJib-
TaTe MO0JIayu Ha €r0 U3MEPUTEIbHBIE BXObl BHICOKOTO HAPSIKEHHUS.

TexHU4yeckoe obcnyxuBaHue

5.1.

5.2.

5.3.

5.4,

[Ipodunaktuyeckre pabOThl MPOBOAATCS C LIEJIbI0 00ECTICUEHUsT HOPMATbHOM
paboThl MUKPOOMMETpPA B TEYEHUE CPOKA €0 IKCILTyaTanuu. Yactora ocMOTpa
OTpeeIIIeTCS OKPY Karollel cpe/ioi, B KOTOPO HaXOAUTCsl MPUOOp, U UHTEH-
CHUBHOCTBIO €r0 3KCILTyaTalllu.

PexomenmyeMbie BUBI U CPOKH MPOBECHUS MPOPHIAKTUIECKUX pPadOT:

e BusyalibHblil OCMOTP ¥ BHEIIHSS OYUCTKA — €KEKBAPTAIBHO;

e IIpoBepka 3apsKEHHOCTH OaTapeu U moa3apsaka — €KeKBapTaabHO;

e [lonHast mpoBepKa TEXHUYECKOTO COCTOSIHUS TPUOOpa — €KETOTHO.

[Ipwm 3arps3HEHNN NEPEAHIONO MTAHENb IIPOTUPATh BIAXKHOW BETOWIBIO. [/[omyc-
KaeTcsl MCIOJIb30BAHUE HEUTPAIbHBIX MOIOIIUX CPEICTB 0e3 a0pa3uBHBIX
BKJIFOUCHUH U oOedxkupuBarencii tuna «Hedpac C2-80/120» (6ensun «Ka-
nomiay). Mcnonp30BaHue OPraHMYECKUX PAaCTBOPHUTENCH, COJBBEHTOB, aIleTO-
HOB U TIp. He JonmyckaeTcs!

OuuCTKY BPKpaHa MPOU3BOJUTH YUCTOM CYXOW MSTKOW TKaHbIO, HUCHOJIB3YS
CpelcTBa JJIsl OYUCTKU SKPAHOB KOMITBIOTEPOB, HOYTOYKOB, TEJIECBU30POB H TIP.

TeKywun peMoHT

Texymmi peMOHT OCYILECTBIISICT MPEANPUATHE-U3TOTOBUTEIb.

NoBepka

[Toepka nmpudopa MKC-40A ocyiiecTBiIsieTCs B COOTBETCTBUU ¢ METOJIUKOU MO-
Bepku [ITMP.411212.027 MIT «Mukpoommetpst UKC-40A, UKC-40AC. Metonuka
MTOBEPKU».

TpaHcnopTMpoBaHUe U XpaHeHue

8.1.

MUKpPOOMMETPHI JTIOMYCKAIOT KPAaTKOBPEMEHHOE XPaHEHHUE CPOKOM JI0 6 Mecs-
IIE€B B YIIAKOBKE MPEIPUATHSA-U3TOTOBUTEIIS ITPH TEMIIEPATYPE OKPYKAFOIIETO
Bo3yXa oT +5 1m0 +40 °C u oTHOCcHTENnbHOH BiakHOCTH 10 80%. B momere-
HUSAX JJI XPaHEHUSI HE JOJKHO OBITh IMBUIH, arpeCCHUBHBIX Ta30B U JIPYTUX
BPEIHBIX MPUMECEH, BBI3BIBAIOIINX KOPPO3HIO.
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8.2.

8.3.

8.4.

8.5.

Bepcus 1.2

[Tpu nmurensHOM Xpanenuu npudopa MKC-40A tpebdyercs He pexe yeM 1 pa3
B 4 Mecsiia NPOBOJUTH MOJIHYIO 3apAJIKY aKKyMYJIATOpA.
CnocoObl TpaHCIIOPTUPOBAHUS MUKPOOMMETPOB JOJIKHBI COOTBETCTBOBATH
I'OCT 22261-94.
VY caoBus TpaHCIIOPTUPOBAHUS MUKPOOMMETPOB B YaCTH BO3/ICUCTBUSI MEXaHU-
YECKUX U KIMMAaTUYeCKuX (DaKTOPOB HE JOJIKHBI TPEBHIIIATDH CIETYIOIMINUX 3HA-
YEHHUI:
1)  ynmapHbIe Harpy3Ku:

- MakcuManbHoe yckopenue 30 m/c?;

- 4ucIo yaapoB B MUHYTY OT 80 no 120;

- OPOJIOJKUTEIIBHOCTh BO3JACUCTBUS | 4.
2)  moBbIIICHHAS TeMmeparypa +55 °C;
3)  moHwmwkeHHas Temnepatypa —25 °C;
4)  orHOcuTeNbHAs BIaXHOCTh 95% mipu 30 °C;
5)  armocdepnoe gaBnenue 70...106,7 kl]a.
Knumartuueckue BO3IeHCTBHSI HA MUKPOOMMETPBI MPU MPEJETBHBIX YCIOBUSIX
TPAHCTIOPTUPOBAHUS JTOJDKHBI COOTBETCTBOBATH YCJIOBHUSIM XpaHEHUS 3 WIH 5
I'OCT 15150-69.
B npubope MKC-40A ycraHoBneHa Oarapest IUTHUI-HOHHBIX aKKyMYJISITOPOB,
COCTOSAIIAs U3 4 JIEMEHTOB yIeIbHON MOIITHOCTRIO He Oosee 20 BT KaIbIi.
Cnoco0 ycTaHOBKHM BHYTpH IpHOOpa U yAapOIpOUYHBIi Kopityc mprudopa obec-
MEYNBAIOT COXPAHHOCTh AaKKyMYJISITOPHOM ©OaTtapem © COOTBETCTBYIOT
Y 967 (P1967).
[Ipu mepeBo3Kke aBUATPaHCIIOPTOM, coriacHO [IpaBuiamM mepeBO3KH OMACHBIX
rpy30B MABT, nonHo-nmuTueBble Oatapeu, cojepxaiirecs: B 000py10BaHUN —
npudope MKC-40A, B coorBercTBrm ¢ Ne OOH 3481/11Y 967 (UN3481/P1967)
JOMYIIEHbl K TEepeBO3KE KOMMEPUYECKMMH aBHAIMHUSAMU O€3 CleluaIbHOU
MapKUPOBKU U JeKiapupoBaHus. [Ipu 3ToM B 0JIHOM ymakOBKe JOIYyCKAaeTCs
nepeBo3ka ogHoro npubopa UKC-40A, He 6osiee 2 yrmakoBOK Ha HAKJIAIHYIO.

YTununsauus

MeponpusTus 1Mo NOATOTOBKE M OTHPABKE MUKPOOMMETPOB HA YTUIIM3ALMIO

MPOBOJISATCA COTJIACHO TPEOOBAHUSM M HHCTPYKIUSIM TMPEAIPUITHSI-TIOTPEOUTENS.
YTunuzanus akkyMyJisiTopa MpOU3BOJIUTCSA COTJIACHO TPEOOBAHUSIM U MHCTPYKIIUSIM
MPEANPUATUA-U3TOTOBUTENS AKKYMYJISITOPA.

MUKPOOMMETpP HE COJIEPAKHUT APArol€HHBIX METAIJIOB, MOMJICKAIIUX Mepepa-

00TKe, MHBIX BEIIECTB, YTHJIM3AIUS KOTOPBIX OCYIIECTBISIETCSI B 0COOOM TOPSJIKE U
TpeOyeT AOMOIHUTENbHBIX Mep I oOecrieueH s 0€30MacHOCTH.
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10. UcTopma nameHeHun

Jlara

Bepcus

Onucaunue

03.2024

1.0

[lepBas BepcHUsi JOKyYMEHTa

06.2025

1.1

JlononHeHo conepkanue pa3aenoB « CTpyKTypa MEHIO»,
«M3mepenue conpotuBieHUs», « DyHKIUSA pa3MarHU41Ba-
HUs, «CepBUCHBIC QYHKITUH U PEKUMBI.

JloGaBieHsl pa3zensl «/IByxkaHallbHOE U3MEPEHUE COIIPO-
TUBJICHU», «Pesxkxum Tpanchopmarop», «Tect DRM».
Jlo6aBieHO NPUIIOKEHUE C TAONHLIEH PEKOMEHTyEMBIX TO-
KOB JUJISl pEKMMA pa3MarHNYMBaHUs

06.2026

1.2

JlomonHen n.2.2.2. onrcanrueM 0COOCHHOCTEH paboThI C CeH-
COPHBIM DKPaHOM.

JloGaBaens! 11.5.3, 5.4, omuCHIBAIONIE OCOOCHHOCTH
OUYMCTKH MepeIHEN TaHeIu U dKpaHa.

B pasnene 2.8. «Tect DRM» no6anen nyHkt «Iloakirode-
HUE K Tpanchopmaropy», nepepadboran myHKT «lIpoBenenue
UCTIBITAHUS

Haunmenoanue «[Ipunoxenuey» nzmeneno Ha «IIpunoxe-
HHE A».

JHo6asneno «IIpunoxenue b.» ¢ Tabnuiiamu pekoMeHTye-
MBIX 3HAYCHUH H3MEPHUTEIIBHBIX TOKOB.

JHo6asneno «IIpunoxenue B. Ananu3 u olieHKa pe3ysbTa-
ToB DRM-Tecra».
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Bepcus 1.2

NMpunoxeHue A. BbiI6Op TOKOB pa3MarHM4MBaHus.

Ta6J'II/IHa PCKOMCHAYCMbIX Ha4aJIbHBIX 3HA4YCHUU TOKA pa3dMaroinirMBaHUsA

JUIs1 HEKOTOPBIX TUIIOB CHJIOBBIX TPaHC(POPMATOPOB

Tun tpancopmaropa | S, kBA | Ugy, kB | Ipn.xx, %0 | Isuxx, A | lyau, A
TC3-100/0,66 100 0,38 2,2 3,35 7
TC3-160/0,66 160 0,38 1,9 4,62 10
TM-25/10 25 10 2,8 0,04 1
TM-63/10 63 10 2,4 0,09 1
TM-160/10 160 6,6 1,9 0,27 1
TM-250/10 250 6,6 1,9 0,42 1
TMI-400/10 400 10 0,8 0,18 1
TMI-630/10 630 10 0,6 0,22 1
TC3-630/15 630 15 1,7 0,41 1
TC3VY-1600/10 1600 6 1 1,54 4
TC3KVY-1000/6 1000 6 1,2 1,16 3
TM-4000/10 4000 10 0,9 2,08 5
T™M —6300/10 6300 10 0,7 2,55 6
TJIHC-10000/35 10000 35 0,7 1,16 3
TMH-6300/35 6300 35 0,85 0,88 2
TJIH-10000/110 10000 115 1 0,50 2
TJIH-16000/110 16000 115 0,9 0,72 2
TJ1T-25000/110 25000 115 0,45 0,57 2
TPJIH-40000/110 40000 115 0,55 1,11 3
TPJIHC-63000/35 63000 35 0,2 2,08 5
TJ11-125000/110 125000 121 0,4 2,39 5
TJI1{-125000/220 125000 242 0,55 1,64 4
TPJII{H-100000/220 | 100000 230 0,65 1,63 4
TJIL1-400000/220 400000 242 0,5 4,78 10
TJIL1-400000/330 400000 347 0,45 3,00 6
OPHII-533000/500/ 533000 303 0,15 2,64 6
O/I11-333000/750 533000 454 0,5 5,87 12
TII-630000/500 630000 525 0,4 2,77 6
THII-1250000/330 1250000 | 347 0,15 3,12 7
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Tabnuiel peKOMEHAYEMbIX 3HAUCHU U3MEPUTEIBHOTO TOKa

MpunoxeHue b. BbiI6bop n3amepuUTeNbLHOro Toka.

JUIs1 HEKOTOPBIX TUIIOB CHJIOBBIX TPaHC(POPMATOPOB

I[J'ISI CXCM COCAMHCHUA 0OMOTOK C BI)IBGI[GHHOﬁ HCI‘/’ITpaJIBI-O YKa3aHbl q)aBHLIG COIIpO-

TUBJICHUA, JJIA OCTAJIbHBIX CXCEM — JIMHEHHEIC.

Oopartute BHUMaHue! [IpuBeneHHbIe 3HAUYEHUS CONTPOTUBICHUH OOMOTOK SIBJISI-

IOTCA PAaCUCTHBIMU U YKA3aHbI JJIS1 CIIPABKH. I[JIH OLCHKH PC3YJIbTATOB I/I3M€p€HI/Iﬁ 151

CpaBHEHUS CJEIyeT UCIOJIb30BaTh MACHOPTHBIE JAHHBIE KOHKPETHOTO TpaHCchopMa-

TOpa W/ PE3YIIbTATHI IPCABIAYIIUX ITPOBCACHHBIX HA HCM 3aMCPOB.

TpexdasHble gByxobmoTouHble TpaHcopmaTopbl 6 KB

Tun SHOM, KaTano)Hble gaHHble PacyeTHble gaHHble
KBA UHoM 06MOTOK, KB RBH, InsamBH, | RHH, Om | IM3mHH,
BH HH Om A A

TM-25/6 25 6 0,4 34,6 0,15 0,077 25*
TM-40/6 40 6 0,4 19,8 0,15 0,044 30*
TM-63/6 63 6 0,4 11,6 0,5 0,026 35*
TM-100/6 100 6 0,4 7,1 1 0,016 40
TM-125/6 125 6 0,4 4,54 1 0,01 40
TM-160/6 160 6 0,4 3,73 2 0,0083 40
TM-250/6 250 6 0,4 2,13 3 0,0047 40
TM-320/6 320 6 0,4 1,7 4 0,0038 40
TM-400/6 400 6 0,4 1,24 6 0,0027 40
TM-630/6 630 6 0,4 0,64 10 0,0014 40
TM-1000/6 1000 6 0,4 0,43 15 0,00096 40
TM-1250/6 1250 6 0,4 0,29 15 0,00064 40
TM-1600/6 1600 6 0,4 0,23 20 0,00052 40
TM-2500/6 2500 6 0,4 0,14 20 0,0003 40
TM-4000/6 4000 6 0,4 0,075 25 0,00017 40
TpexdasHble gByxobmoTouHble TpaHchopmaTopbl 10 KB

Tun SHOM, KaTanoxHble gaHHble PacueTHble gaHHblE

KBA UHoM 06MOTOK, KB RBH, InsamBH, | RHH, Om | IM3mHH,
BH HH Om A A

TM-25/10 25 10 0,4 96 0,075 0,077 25%*
TM-40/10 40 10 0,4 55 0,075 0,044 30*
TM-63/10 63 10 0,4 32,25 0,15 0,026 35*
TM-100/10 100 10 0,4 19,7 0,15 0,016 40
TM-160/10 160 10 0,4 10,35 0,5 0,0083 40
TM-250/10 250 10 0,4 5,92 1 0,0047 40
TM-400/10 400 10 0,4 3,44 2 0,0027 40
TM-630/10 630 10 0,4 1,79 4 0,0014 40
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TM-1000/10 1000 10 0,4 1,2 6 0,00096 40
TM-1250/10 1250 10 0,4 0,8 9 0,00064 40
TM-1600/10 1600 10 0,4 0,64 10 0,00052 40
TM-2000/10 2000 10 0,4 0,53 10 0,00042 40
TM-2500/10 2500 10 0,4 0,38 15 0,00031 40
TM-3200/10 3200 10 0,4 0,36 15 0,00029 40
TM-4000/10 4000 10 0,4 0,21 20 0,00017 40
TM-6300/10 6300 10 0,4 0,12 25 0,000094 40

*Bpems 3amepa He 6osee 60c.
TpexdasHble gByxobmoTouHble TpaHcopmaTopbi 35 KB

Tun SHom, | KaTasnorKHble AaHHble PacueTHbie gaHHblE
MBA UHomM 0B6MOTOK, KB RBH, | In3amBH, | RHH, mOm | [n3amHH,
BH HH Om A A
0,4 1,32 40
0,69 3,93 40
TMH(TM)-1000/35 1 35 63 22 0,15 220 55
11 2200 3
6,3 360 15
TMH(TM)-1600/35 1,6 35 11 12 0,5 1330 .
6,3 150 20
TMH(TM)-2500/35 2,5 35 11 5 1 500 10
6,3 83 25
TMH(TM)-4000/35 4 35 11 2,56 3 250 15
6,3 46,5 30
TMH(TM)-6300/35 6,3 35 11 1,43 5 147 20
6,3 23 35
TAHC-10000/35 10 36,75 105 0,4 15 132 >c
6,3-6,3 26 35
TAHC-16000/35 16 36,75 10,5105 0,22 20 73 >c
6,3-6,3 15 40
TPOHC-25000/35 25 36,75 10,5105 0,12 20 20 30
6,3-6,3 11,2 40
TPAHC-32000/35 32 36,75 105105 0,096 25 31 35
6,3-6,3 8,4 40
TPAHC-40000/35 40 36,75 105105 0,072 25 >3 35
6,3-6,3 5 40
TPAHC-63000/35 63 36,75 10.5-10,5 0,042 30 12 20
TpexdasHble gByxobmoTouHble TpaHchopmaTopbl 110 KB
Tun SHom, | KaTanorKHble gaHHble PacueTHbie gaHHble
MBA UHoM 06MOTOK, KB RBH, | In3amBH, | RHH, mOm | In3amHH,
BH HH Om A A
6,6 26 35
TAH-10000/110 10 115 11 4 1 145 20
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6,5 25 35

TAH-16000/110 16 115 11 2,2 3 30 55

6,3-6,3 16 40

TPAH-25000/110 25 115 10510, 1,8 4 42 30

6,3-6,3 8,5 40

TPAH-40000/110 40 115 10.5-10,5 0,71 10 >4 35

6,3-6,3 5,2 40

TPALH-63000/110 63 115 10.5-10,5 0,43 10 14 20

6,3 1,9 40

TAL-80000/110 80 121 10,5 0,35 15 5,3 40

13,8 9,2 40

10,5 2,8 40

TAL-125000/110 125 121 13.8 0,19 20 4.9 20

TpexdasHble 4ByXo6moTOUHbIe TpaHchopmaTopbl 220 KB
Tun SHom, | KaTanorkHble gaHHble PacueTHble gaHHble
MBA UHoM 06MOTOK, KB RBH, | In3amBH, | RHH, mOm | InamHH,

BH HH Om A A

6,6-6,6 9,2 40

TPAH- 40000/220 40 230 1111 2,8 2 26 35

6,6-6,6 6,6 40

TPALH-63000/220 63 230 1111 2 3 18 20

6,3 2 40

TAL- 80000/220 80 242 10,5 1,46 5 5,5 40

13,8 9,5 40

11-11 8,2 40

TPALH-100000/220 100 230 385 0,9 10 53 30

10,5 2,7 40

TAL- 125000/220 125 242 13.8 0,7 10 46 10

11-11 5 40

TPALH-160000/220 160 230 38,5 0,54 10 30 35

13,8 2,8 40

TALL- 200000/220 200 242 15,75 0,42 15 3,6 40

18 4,7 40

13,8 2 40

TAL- 250000/220 250 242 15,75 0,3 15 26 20

13,8 1,04 40

TAL- 400000/220 400 242 15,75 0,16 20 1,36 40

20 2,2 40
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MpunoxeHune B. AHann3 n oueHka pesynbtatoB DRM.

KoppekTHast unTepnperanys OCIUIOrPaMM SBIISIETCS KIIIOUEBBIM yCIIOBUEM 3(-
(GEeKTUBHOTO MPUMEHEHHS TAHHOTO MeToAa. B TeXHUUeCKO! TUTepaType OMmrchiBa-
FOTCS 1B B3aUMO/IONIOJIHSOIINX MTOAX0/1a.

1. KauectBeHHOe cpaBHeHUue ¢hopm curHanos

HaunbGosee mpocToit METO T OIICHKA — BU3YaJIbHOE CPAaBHEHUE OCIHILIOTPAMM TOKA!
e MCKIAY Pa3JINYHBIMU (1)8,38,MI/I IIp1 OJHOM U TOM K€ ITOJJOKCHHUHN OTBCTBJICHUA,
e MCKAY PA3JIMYHBIMU ITOJOKCHHUAMHA OTBETBJICHUH B Impeaciax OI[HOI?I (1)33];1;

e MEXAY TEKYIIMMU U3MEPEHUSIMU U paHEE MOJyYECHHBIMU STAJTOHHBIMU pPe-
3yJbTaTaMu (Hampumep, JaHHBIMU MPU BBOJIE B IKCILTYaTAIIHIO).

Kpurepuu ouenku s ucnpasuoro PIIH:

o ®opma KpUBOHM TOKA B HHTEPBAJIE NEPEKITIOUECHUS SABIISIETCS BOCIIPOU3BOAU-
MO (MOBTOPUMOM OT 3aMepa K 3aMepy);

o OcuwiorpaMMbl CX0XH JUJISl BCeX (pa3 MpU UACHTUYHBIX YCIOBHSX.

Bo3MosKHBIE OTKJIOHEHUSI U X HHTEPIIpEeTAlNA:

[Ipu3Hak Ha ocHMILIOTpaMMe BeposiTHas npuunHa
Bbonee rmy0okue uiu npoaoKUuTEb- N3HOC KOHTAaKTOB, MOBBIIIEHHOE MEPE-
HBIE MTPOBAJIBI TOKA XOJIHO€ COMTPOTHUBJICHUE

OcCuuuISITOPHOE UITH «3a3YOPEHHOE)
MOBEAEHUE KPUBOM MOCIE OCHOBHOTO
nepexojia

Jpebesr KOHTaKTOB, HeCTAOUIIBHOCTD
KOMMYTaIlH

VYBenuueHHas JJIMTEIbHOCTH Nepexona | HapyleHus BpeMEeHHBIX XapaKTepu-
VI 3aJIepKKa 10 BOCCTAHOBJICHUSA TOKA | CTUK MEXaHHW3Ma IIPUBOJIA

Paznmnuns Mex1y B OCTAIBHOM HJICH- . .
JedekT, xapakTepHbIid 7151 OTAEIHHOM

TUYHBIMH OTIEpAIUSIMHU Ha pa3HBIX (a- P
asbl

3ax

HaHHBIﬁ Ka4eCTBEHHBIN aHAJIM3 SIBJISICTCS MOJIC3HBIM HHCTPYMCHTOM JJI OIIBITHBIX
CIICOHUAJIMCTOB MU CIIYKUT IICPBBIM 3TAIIOM OIICHKU.

2. Konn4yecTBeHHbIe NoKa3aTenu: KPYyTU3Ha v nynbcauuun

JI71st moaep>KKu OOBEKTUBHOTO TPEHI-aHATIM3a U aBTOMATU3UPOBAHHON OIICHKH Ya-
CTO paccMaTPUBAIOTCS JBA YMCIOBBIX HHANKATOPA HA OCHOBE OCHUJUIOrPAMMBI:

Kpyrusna
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XapaKTepmyeT CKOPOCTb UBMCHCHHUS TOKA B TCUHCHUC OCHOBHOI'O MHTCPBAJIa IICPEC-

KIIFOYCHMU . I[aHHbII;'I napamMceTp CBsA3aH C O6I]_II/IM HN3MCHCHUCM COITPOTHUBJICHUA U CKO-
POCTBIO KOMMYTAaIlWH.

o HopmajbHoe 3HaAYEeHHEe: COOTBETCTBYET 3TAIOHHON OCHMIIJIOTPAMME IS
nanuoro tuma PITH.

o OTKJIOHEeHMA: 3HAUCHHUE KPYTU3HBI, IPEBBIIIAIOIIECE 0KUIAEMOE, UIH €€ HE-
OJTHOPOJIHOCTbh MOT'YT YKa3bIBaTh Ha 3aMEUICHHOE MEPEKII0YEHHE, TOBBIILICH-

HOE COIPOTHBIICHNE KOHTAKTOB WJIM HEKOPPEKTHYIO paboTy MEPEXOIHBIX pe-
3UCTOPOB.

Hyabcauuu

XapakTepusyeT aMIUIUTy 1y KOJIeOaHUH WM «HEPOBHOCTH» KPUBOW TOKa B MpOIIECcCe
NEPEKITIOYEHUS MTOCIIe BBIYUTAHUS OOLIEH TPEHIOBOM COCTABIIAIOMICH.

« HopmajbHoe 3HAYeHHe: MUHUMAIbHBIA YPOBEHb BHICOKOYACTOTHBIX COCTAB-
JISTFOIIHX.

o OTKJIOHEHHA: MTOBBIICHHBI YPOBEHb MyJbCalliii OOBIYHO CBSI3aH C HECTa-

OMJIBHBIM ITOBCACHUEM KOHTAKTOB, z[pe6e3r0M WM YHaCTUYIHBIM ITPCPBIBAHUCM
TOKaA.

IIpuHIMNIBI HHTEPNPETANNH KOJUYECTBEHHBIX MOKA3aTEeH:

Tun cpaBHenuss | Kpurepnii oneHkn

Mexnay pazamu | 3HaueHUsE KPYTU3HBI U MyJIbCAlUN JOJKHBI OBITh CXOKUMHU IS
OJIHOTO Y TOTO K€ MOJIOKEHUSI OTBETBJICHUS. 3HAUNTEIIbHBIC
pa3ianuurs yKa3bIBalOT Ha MpoOJIeMy, XapaKTEpHYIO JUIs KOH-
KpPETHOM (pa3bl.

Bo Bpemenu Tekyume 3Ha4YeHUsI MOTYT CPAaBHUBATHCA C PE3yIbTaTaMu
PEabIAYIUX UCTIBITAHUN, 0OCOOEHHO C JAHHBIMH, ITOTY4YeH-
HBIMH IIPU BBOJIE B DKCIUTyaTaluuto. POCT ypoBHs ImyJibcanui
WJIA AHOMAJIbHOE N3MEHEHHUE KPYTU3HBI CO BPEMEHEM MOXKET
CBUJETEIBCTBOBATH O IPOTPECCUPYIOLIEH IETPaIaALUK.

Baxno: YHuciieHHbIE TTOPOTOBBIE 3HAYEHHUS 3aBUCAT OT KOHCTpykuuu PIIH wu
KOH(HUTypaliu UCIBITATEIbHON YCTAaHOBKH; IMTOATOMY TPEH/-aHAIN3 U CpaBHE-
HUE C dTAJIOHHBIMU HCTIPAaBHBIMU 00pa3IaMH SIBJISTFOTCS 00iee HaAEKHBIMH, YEM
WCITOJIb30BAaHUE a0COTIOTHBIX MPECTbHBIX 3HAYCHUH.
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