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Bepcus 1.2
BBepeHue

Hacrosiiiee pykoBoACTBO MO 3kciutyaTanuu (fanee PO) npeaHasHayeHo ist
U3YUYEHUS TEXHUYECKUX XapaKTEPUCTHK, YCTPOMCTBA U IPUHIMIIA ACHCTBUS, a TAKXKE
npaBui 3kciuryaraunn Mukpoommerpa MKC-40AC (manee mo TEKCTY MHKPOOM-
METpa).

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

3anpemaeTcss UCNOJIb30BaHUE MUKPOOMMeETpa 0€3 O3HAKOMJICHHUS C JTAaHHBIM
PYKOBOACTBOM!

PO conepxut cBeieHNs 0 KOHCTPYKIMH, IPUHIUIIE I€UCTBUSA, XapaKTEPUCTH-
Kax (CBOMCTBAaX) MUKPOOMMETPA, €0 COCTABHBIX YACTAX U yKa3aHUs, HEOOXOIUMBIE
JUTSL TIPaBHJIBHOM 1 6€301acHOM SKCILTyaTallil MUKPOOMMETPA, & TAKXKe CBEJICHUS T10
YTUIM3ALUU U3JIETUS U €r0 COCTABHBIX YacTeM.

IlepeueHb HCIIOJIB3YEMBIX COKPAIICHUM:

AIIT — ananoroBo-1udpoBoi mpeodpa3oBaTEb;

KKH — KMAKOKpUCTALTNYECKUN UHANKATOP;

MK — MUKpPOKOHTPOJLIED;

OC — onepaliMOHHas CUCTEMa;

[1O — nporpamMmmHOe 0OecTieueHue;

PITH — ycTpoiCTBO peryinpoBaHus HaIPsHKEHUS 1101 HATPY3KOU.

1. OnncaHue u yCTpOMUCTBO

1.1. Has3HaydyeHue

1.1.1. MukpooMMeTp MpeaHA3HAUCH JJIsi U3MEPEHUS AJICKTPUUECKOTO COMPOTHUBIIE-

HUS TIOCTOSTHHOMY TOKY C U3MEPHUTENIbHBIM TOKOM 110 40 A.
MUKPOOMMETP MO3BOJISIET U3MEPATH AIEKTPUUECKOE COIMPOTUBICHUE MMOCTOSH-
HOMY TOKY aKTUBHBIX U MHAYKTHUBHBIX II€TICH, B TOM YHUCJIE MEPEXOIHBIX dJICK-
TPUYECKUX COMPOTUBIICHUN BHICOKOBOJIBTHBIX BBIKIIIOUATENIEH U pa3beIMHUTE-
JeH, a Takke 0OMOTOK DJIEKTPUYECKUX MAIUH U TPAaHCPOPMATOPOB OOIBIION
morHocTy B quaraszone ot 1 MxOwm 1o 100 kOwm.

1.1.2. Maaukanusi ©3MEPEHHOTO 3HAYEHUS COTTPOTHRIICHUS — BU3yanbHas, Tu(poBas,
Ha rpaduaeckoM 1BeTHOM JXKKU ¢ moacserkoii, paspermennem 800x480 muk-
CEJIOB C JuaroHajabio HEe MeHee 12,5 cM.

1.1.3. 3HadyeHne U3MEPEHHON BEIMUMHBI MOXKET OBITh CAUTAHO JUCTAHITMOHHO, C HC-
M0JIb30BaHUEM BCTPOCHHOTO B MPUOOP ONTHUYECKOT0 HHTEpdeiica CBsI3U, MO KO-
TOPOMY MOET OCYIIECTBIIATHCS U YIPABJICHUE PEKUMAMHU U3MEPEHUN MUKPO-
OMMETpa.

1.1.4. TIpubop npeaHa3HAuYCH IS SKCIUTyaTallud B CAEAYIOMINX yCIOBUSX:

1.14.1. Pabouue ycrnosus:

® TEMIIEpaTypa OKPYKAOMEH CPEABL, “C ....vvvvvirieiiiiic e —20...+55;
® OTHOCHUTENbHASA BIAKHOCTB BO3AyXa MPH 30°C, Yo..evvviiiiiiiiiciiieenne, 90;
e armocdepHoe AaBICHUE, KI1a........cccooviiiiiiiiiiii i 84...106,7;
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1.2.1.

1.2.2.

1.2.3.

1.2.4.

1.2.5.

® HaNPsHKEHHOCTH AJIEKTPUUECKOro nojist yactotoit 50 I't, kB/M ....... o 5;
® HANPSDKEHHOCTh MarHUTHOTO 1moJist yactoToit 50 ', A/M............ 1o 400;
® TUTaHWE MPUOOpa OT CETH MEPEMEHHOTO TOKa HampspkeHueM (230 + 23)
B u gacroroit (50 £ 1) I'm.

1.1.4.2. Hopmanvuwvie ycnoeus:
e TeMIeparypa OKpYKaromeh CPEIBI, “C ...ooovviviiiiiiiiiieiiiieesiiee e 2515;
® OTHOCHUTEIbHAS BIAKHOCTD BO3ILYXA, Y0 «oovuvveeiviieaniiieeiiieeeniienans 30...80;
e armMocdepHOe AABICHUE, KI1a.......cccovviiriiiiiiiiic e 84...1006,7;

1.2. TexHu4Yeckue xapaKkmepucmuKu

JlnanazoH U3MEPSIEMOTO AIEKTPUUYECKOTO CONPOTHUBJICHUS:
1 MxOwMm...100 kOm.

N3MepuTenbHbIN TOK yCTaHABIMBASTCS B 3aBUCHMOCTH OT BEIOPAaHHOTO JHUaria-
30Ha U3MepeHuil BemnmuuHon oT 8OMKA 10 40A.

Jlrana3oHbl U3MEPEHUS COMPOTUBIICHMUS:

- IPY U3MEPUTEIILHOM TOKE HEe MeHee 40 A........... ot 0,000001 mo 0,0001 Owm;
- IPY U3MEPUTEIIBHOM TOKE HE MeHee 30 A.................. ot 0,0001 mo 0,001 Om;
- TIpA U3MEPUTETHHOM TOKe He MeHee 10 A.........cceneee. ot 0,001 1o 0,01 Owm;
- IPY U3MEPUTEIBLHOM TOKE HE MEHEE 1 A....ocvveiiiiiiiiieci, ot 0,01 10 1 Owm;
- IPY U3MEPUTEIBLHOM TOKE HE MEHEE 8 MA ......ccvvvvveriinennee. ot 1 1o 1000 Owm;
- IPA U3MEPUTEIIBLHOM TOKE HE MeHEE 80 MKA .........ccccevvvenne ot 1 1o 100 kOm.
[Ipenensl nomyckaeMoit OCHOBHOM OTHOCHUTEJILHOM MOTPEITHOCTH U3MEPEHUS
CONPOTUBJICHUS:

pu u3MepuTeabHoM Toke He MeHee 40 A B nnanazone ot 0,000001 mo 0,0001
OM, HE OOJICE ....vveevveereeiteestieeeeeteesteesreeseeeeeenteesree s +[0,1+0,05(Rx/R-1)] %;
pu u3MepurTesbHoM Toke He MeHee 30 A B quamazone ot 0,0001 1o 0,001 Owm,
5 (3 010 01 (L= UUTT TR +0,1%:;
npu u3mMepuresbHoM Toke He MeHee 10 A B nuanaszone ot 0,001 g0 0,01 Owm,
5 (I 010 11 (<L =TT TR +0,1%:;
npu U3MepuTesbHOM TOoke He mMeHee | A B aumanazone oT 0,01 go 1 Owm,
8 (K010 1 (<< +0,1%:;
pu u3mepurenbHoMm Toke He MeHee 0,008 A B auanaszone ot 1 1o 1000 Owm,
8 (K010 1 (<< +0,1%:;
ipu u3MepurenbHoM Toke He MeHee 0,00008 A B nnanazone ot 1000 mo 100000
() 8 ¢ (10 ) (1< +0,1%:;

rae R — m3mepeHHoe 3HaueHne CONpOTHBIICHHS, Rk — MakcUManbHOE 3HaYECHUE
CONIPOTHBJICHUS ISl JAHHOTO auara3ona, Om.

Jlommyckaemasi JOTIOTHUTENIbHAS OTHOCUTENIbHAS MIOTPEIIHOCTh U3MEPEHUS TIPU
M3MEHEHUU TEMIIEPaTyphl OKPYKAIOIIETO BO3/yXa OT HOPMAJIBHBIX JI0 TIpe-
JIETHHBIX 3HAYCHHM B paboveM Juana3oHe TeMIepaTyp He MPEBLIIIAET Mpeesia
JIOIyCKaeMoOM OCHOBHOM morpemHocTy Ha kaxasie 10 °C.



Bepcus 1.2

1.2.6. IIpenesnsl AOMyCcKaeMOi TONOJHUTEIBLHON TOTPEITHOCTA U3MEPEHUS ITPU HAJTU-

YUY BHEIIHETO OJHOPOAHOTO MAarHUTHOIO MOJs yacToTor 50 'y HanpsiKEeHHO-

cthio 10 400 A/M He mpeBBIIIAcT MPEeSoB JOMyCKaeMO OCHOBHOW MOTpel-
HOCTHU U3MEPECHUSL.

1.2.7. JInuHa U3MEPUTETBHBIX MPOBOIOB, HE MEHEE ..vveeiuvvrreirrriesssreeessirenssnssenesnnnes 7 M.
1.2.8. T'abapuTtHble pa3Mepbl MHKpPOOMMETpa (JIMHA X IIUPUHA X BBICOTA),

2 (L O10 ) (ST TP ST PP PP 483x133x320 Mm.
1.2.9. Macca mukpoommeTpa 6€3 U3MEPHUTEIBHBIX MPOBOJIOB, HE OOJIEE............. 8 KT.
1.2.10. Bpems ycTaHOBICHHS pab0YETO PEKUMA, HE OOMEE ... vvvvveveerereeieenieene 120 c.
1.2.11. HampspkeHre UCTOYHHKA U3MEPHUTEIBEHOTO TOKA, HE OOJIEE .....vvevveeneienee 50 B.

1.2.12. ComnpoTuBIeHHE TOKOBBIX U3MEPHUTEIBHBIX POBOJIOB, HE Ooree ......0,03 Om.
1.2.13. [loTpebnsiemas OT MUTAIOLIEH CETH ANIEKTPUUECKasi MOITHOCTh, He Oomnee 450
Br.

1.2.14. MukpooMMETp TEIIO-, XOJIOA0-, BIArONPOYHBIM W 00JaJaeT MPOYHOCTHIO
npu TpaHcnoptupoBanuu B coorBeTcTBUU ¢ ['OCT 22261-94 nns cpencts us-
MEpEHUi 4 TPyIIIIbIL.

1.2.15. Crenenp 3amuThl, obecrneunBaemas kopmycoM npubopa mo 'OCT 14254-

2015 .. 1P20.
1.2.16. Cpeanauii CpOK CITy>KOBI TPHOOPA, HE MEHEE .....c.vveererrrearreereesieesinennnens 10 ner.
1.2.17. Cpennsist HapaOOTKa Ha OTKa3 IPH BEPOSTHOCTU Oe30TKa3HOM paboTs 0,95, He

LY (5] (ST RO PT PR TPRRT 10000 4.

1.3. Cocmae npubopa

1.3.1. ITpu6op MKC-40AC BBITIOTHEH B METAUTMYECKOM KOPITyCE C AJIEKTPOITHUTA-
HUEM OT ofgHO(a3zHoM ceTu nepeMeHHoro Toka 230B, 501, ¢ BO3MOXKHOCTHIO
ycTaHoBKH B cToiiky 19” ctangapra [OCT P MOK 60297-3-101-2006.

1.3.2. KommnekTHOCTh IprOOpa npuBeneHa B Tadmuie 1.

Tabnuua 1. KommiektHocts npubopa MKC-40AC

NeNe KoJu-Bo
ILIL HaumenoBanue
1 Mukpoommetp MKC-40AC 1 .
2 KoMriekT u3mepuTenbHbIX MPOBOAOB (2 MpoBoAa) 1 xoMmIuI.
3 [IpoBoA EKTpONUTAHUS OT CETU epeMeHHOro Toka 230B, 1 .
50T
4 Metonuka nosepku [1TMP.411212.027 MII 1 oK3.
5 PyKOBOACTBO MO AKCILTyaTallMK 1 k3.
6 [Tacmopt [ITMP.411212.028 TIC 1 9K3.
7 ynT 75A 1 mr.
8 Ananrtep unrepdeiicusiii 1uis csizu ¢ [1K uepes ontuue- 1 .
CKUU MOPT




1.3.3. IIpuGop BLIONHSET cleayromnue GyHKIUU:

= DopMUPYET CTAOMIIBHBIM U3MEPUTEIIbHBINA TOK;

* VYcunmBaeT U mpeoOpa3yeT B HU(PPOBOI KOJ CUTHAJI, CHUMAEMbIN C MOTEH-
LAAJIBHBIX 30H/0B;

* MHIuuupyeT u3MEpPEHHOE 3HAYEHUE CONIPOTUBIICHUSI.

1.4. Ycmpoiucmeo npubopa

1.4.1. YaopouieHHas 0JI0K-cXeMa MUKPOOMMETpa MPUBEICHBI HA puc. 1.

MKC-40AC

Pel;?lgrop Knonku

«F1-F6»

«ITyck»

— 1 r|[ Aum :
AC/DC B ]
UCTOUYHUK Cxema » Maaukarop
mutanms || c6poca Toka ff MK :
| AIIT « « - Onruyeckui
[ UHTEpPENC
P PP

KommyTarop

1.4.2.

230B, 50Ty || I1 /UlJ 12/02}13/U3 LI4/U4

Puc. 1. Yopomennas 610Kk-cxemMa MUKPOOMMETpPA

Perynarop Toka sIBiiieTCS aJaNTUBHBIM: TOCJE BKJIIOYEHUS PETyJsATOpa, Ha
ATane HapacTaHUs TOKA MPOUCXOIUT OLIEHKA NHIYKTUBHOCTU O0BEKTA U3MEPE-
HUA ¥ 33JJaHUE€ COOTBETCTBYIOIIMX MapaMeTPOB PEryJIATOpa TOKa, o0ecreurBa-
IOLUX OBICTPOE U TOUYHOE YCTaHOBJIEHUE U3MEpUTENbHOro ToKa. [locie vero ¢
nomoipro ALIT mpon3BoAsATCS U3MEPEHHS BEIMYMH TOKA, IPOTEKAOIETO Ye-
pe3 BHYTPEHHUE 3TAJOHHBIE CONTPOTHUBIICHHUS], U IAJICHUS HANIPSKEHUS, CO3AaH-
HOTO Ha 00bEKTE U3MEPEHMSI, U, UCXOS U3 MOJyUYEHHBIX TaHHBIX, PACCUUTHIBA-
eTCsl 1 0TOOpa)KaeTCsl Ha MHJIMKATOPE BEJIMYMHA U3MEPEHHOTO AJIEKTPUUYECKOTO
CONPOTHUBJIEHUS IOCTOSSHHOMY TOKY.
[Ipubop coaepKUT BCTPOEHHBI KOMMYTATOP, KOTOPBII O3BOJISIET aBTOMAaTH-
3UpOBaTh U ONTHUMHU3UPOBATH MPOLECCHl MEPEKIIOUECHHS] MEXAY OOMOTKaMU
TpaHchopMaropa Npu TPeX- U YETHIPEXMPOBOAHOM MOAKIIOYEHUHU. B 00Jib-
[IMHCTBE PEKUMOB pabOThl (PYHKIMOHAIBHO Pa3beMbl COOTBETCTBYIOT BBIBO-
naM TpaHcdopmMaropa ciaeayrnmM 00pa3oMm:

e Paszpem 1 — «O»;

e Pasbem 2 — «A»;

e Pasznem 3 — «B»;



Bepcus 1.2
o Paznem 4 — «C».
1.4.3. Baemnuit Bua npudopa MKC-40AC npusenén Ha puc. 2.
Ha nunieBoii (a) u 3aaHel (0) maHemsIx pa3MeIieHbl:

1. BrikrogaTennb ceTeBOro 3JIEKTPOTUTAHUS;

2. Pozerka USB-A st moaxitoueHus (piIi-HaKOTUTENs;

3. llBeTHO# rpaduueckuii AUCIUIEH ¢ CEHCOPHOM MaHENbI0 EMKOCTHOTO

THUIIA;

4. Knormka «ITyck» co BCTpOSHHBIM CBETOIMOAHBIM UHIUKATOPOM;

. MHOTOYHKITMOHAIBHBIC KHOIMKH YIIPABICHUS PEKAMaMU PaOOTHI
npubopa (copT-KHOMKH);

6. Pazbembl 1)1 TOKITIOUEHUST N3MEPHUTEIBHBIX TIPOBOJIOB;
7. OnTuyeckuit uHTEpQENC CBA3M;
8
Q.

o1

. BeHTHIsS1IMOHHbBIC PEIICTKY;
Pa3beM ceTeBOro mUTaHusL;
10. KizemMa 3aiMTHOTO 3a3€MJIEHUS.

@ Yensrdpronpuop
%) W EEe

Bkn

m e

Otkn

@@@@@@

v F1 F2 F4 F5 F6 4
© th

W MUKPOOMMETP UKC-40AC A
WamepurensHoie &
nposopa §aa. Ne 5000
CAT Ill 1508 Y &

e o o
1 3
oW =

0)
Puc. 2. Buemmnwuii Bug npubopa UKC-40AC

1.4.4. B cTaHgapTHBIN KOMILUIEKT MTOCTABKH BXOJUT 2 U3MEPUTEIBHBIX TPOBOIA JIJTH-
HOW 7 M C 3aKUMaMHM THUIIa KKPOKOIUI» C pacKpbITheM 55 mM. KoMIuiekT mpo-
BOJIOB HY>KHOMW JIJIMHBI JJ1s1 OTHOBPEMEHHOTO MTOJKIFOUEHHUS K 4 BRIBOJIAM 3aKa-
3bIBACTCS JONOJHUTEIBHO.



1.4.5.

Kaxx1p1il u3MepUTENbHBIN MPOBOJI COCTOUT U3 pa3zbéMa ISl MOAKIIOUEHUS K
npubopy, ABYX (TOKOBOI'O M MOTEHIMAIBHOI0) COEIMHUTENBHBIX TPOBOJOB U
3aKMMa TUIA «KPOKOJWID, KOHCTPYKTUBHO BKJIIOYAIOIIETO B ceOsl rajbBaHU-
YECKU pa3Bsi3aHHbIE TOTCHIIMAIbHBIE U TOKOBBIE ITYTIbl. J[aAHHBIA KOHCTPYKTHB
MO3BOJISIET MAKCUMAJIBHO YJOOHBIM 00pa30M MPOU3BOJIUTH U3MEPEHUE COMPO-
THBJICHUH 10 YETBIPEXIIPOBOIHOM CXEME.

Pab6oTa ¢ npubopom

2.1.1.

2.1.2.

2.1.3.

2.1. lModzomoeka k pabome

JU1st MIOArOTOBKM MPUOOpa K MPOBEACHUIO U3MEPEHU HEOOXOAUMO:

e YOenuThCs B OTCYTCTBUU HANIPSDKEHUS B UCCIIEYyEMBbIX LEISX.

e [loaKIIOUNTh KIEMMY 3alIUTHOIO 3a3€MJICHUS MPHOOpa K LIENH 3a3eMile-

HUSL.

e [loaxmtounts npudop k cetu 230 B mraTHbIM IpOBOAOM.

e [loaKIIOYNTE K TPUOOPY J1Ba U3MEPUTEIBHBIX POBOJIA B pa3beMbl 1 u 2.

e BxitouuTh Npudop, 10KIATHCS €T0 3arpy3Ku.
Bxotouenue u otkimouenue npuoopa UKC-40AC ocymiecTBiisieTcs: BHIKIIIOUA-
TEeJNeM 3JIeKTponuTanus. 1Ipu BKIroueHnn pa3gaeTcsl 3ByKOBOW CUTHAN U KpaT-
KOBPEMEHHO 3a)KHUTaeTcsl cCBeTOAMO0 KHONKM «Ilyck». /lanee Bkirrouaercs moj-
CBETKa MHJIMKATOPA, U, He Oosiee ueM uepe3 40 cexyH 1, Ha HKpaHe 0TOOpazuTcs
OCHOBHO€ MEHIO U, TAKUM 00pa3oM, mpubop roToB K padore.
OnpoOoBaHue mprudOpa OCYLIECTBISIETCS B PEKUME U3MEPEHUSI aKTUBHOTO CO-
MPOTHUBJICHHUS] HA IIYHTE M3 KOMIUIEKTa MOCTAaBKM B PEKMME KOMMYyTaTopa
«AO». 151 3TOTO0 HEOOXOIUMO U3MEPUTENBHBIE KPOKOIMIIBI MTOAKITIOUYUTD TIEp-
MEHIUKYISIPHO IIYHTY TaK, YTOObI I'yOKH 3aKMMOB OBbLIN PACIIOIOKEHbI MaK-
CUMAaJIbHO OJIM3KO K MOTEHLUUAJIBbHBIM BUHTAM IIYHTA.
C yuetom kiacca TouHoctu myHTa (0,5) U JOTMOJHUTENBHON MOTPEIIHOCTH TT0-
3ULIMOHUPOBAHUS HM3MEPHUTENbHBIX KPOKOJIUJIOB OTKJIOHEHHE H3MEPEHHOTO
3HAYEHUS OT HOMUHAJILHOTO conpoTuBiieHus myHTa (1000 MxkOM) HE TOKHO
MPEBBINIATH BETUYUHY +2%.

2.2. Uumepdpelic npubopa

2.2.1. Tlocne BKITIOYEHHS U 3arpy3KH IprOopa Ha AUCIITIEe 0TOOPaKAETCsl OCHOBHOM

sKkpaH npubdopa. Ero Bug npeacrasnen Ha puc. 3.
OCHOBHOI 2KpaH BKJIIOYAET B ce0s clienyromne GyHKIIMOHAIbHBIE 001aCTH:
[Tanens naThl/BpeMEHHU.
3arojl0BOK TEKYLIET0 MEHIO/(DyHKIIMOHAILHOTO OKHA.
[Tanens MHAMKATOPOB.
OcHoBHas paboyast 0071aCTh
[Tanens coT-KHOTIOK.

agrLONE



2.2.2.

Bepcus 1.2
OCHOBHOE MEH 2

3nexkTpuyeckue AxTuBEHDE

<100 MBA F1 MaWwuHbl F3 conpotueneHue F5

Qiii

100+ MBRA F2 TT u TH HacTtpouku Feé

=N

MSMEPUTE!‘II:IHI:IIE

Puc. 3. OcHOBHO# dKpaH

VYnpasnenue mpruOOpPOM MOKET OCYHIECTBIATHCA C MOMOIIBIO CEHCOPHOTO
BBOJIa, @ TAK)KE C MIOMOIIbIO alapaTHbIX KHOMOK (4, 5). OnucaHHbIE CITOCOObBI
YIpaBJiICHUS JJI1 OCHOBHBIX (DYHKIMI MpuOopa sSBIAIOTCS AyOIUPYIOIIUMU U
B3aMMO3aMEHseMbIMU. brarojmapss ueMy orepaTop MOXKET HCIOJIb30BaTh
HanOoJiee y100HBIN B KaX/10M KOHKPETHON CUTYallud BapUaHT.

Obpamume énumarnue! ]I CCHCOPHOTO BBOJIa JIOCTATOYHO MPUKOCHOBEHUI MAJIBIIEB

2.2.3.

2.24.

K CEHCOPHOMY JKpaHy, HE ClIeAyeT UCHOIb30BaTh IJIsl ’TOr0 METAIIIMYECKHUE U
OCTpBIE MPEeIMEThI, HAHOCHTh YAaphl B 00JacCTh AUCIUIES MPUOOpa, HaIaBIH-
BaTh Ha HETO, T.K. MOKPOBHOE CTEKJIO AWCIUIEeS] UMeeT Toamuuy 1...1,5 Mmm u
MOJKET OBITh TTOBPEXKICHO TAKIMH BO3/ICHCTBUSMU.
Codr-xHONKY (5) BBIMOIHIIOT pa3TudHble (PYHKINUN B 3aBUCUMOCTU OT TEKY-
Iero pexxuma padoTel mpudopa. Texyuiue akTyanbHble GYHKIUH IS KaKI0u
13 KHOIMOK 0TOoOpakaroTcst Ha maHenu codr-kHomok (5 puc. 3). Hanpumep, B
OCHOBHOM MEHIO, IPEJICTABICHHOM Ha pHUC. 3 KaX/J1asi U3 COPT-KHOMOK 3aKper-
JIeHa 3a OTAEJbHBIM IYHKTOM MEHIO W Ha)kaTHe Ha Hee MPUBEIET K BHIOOPY
ATOrO MyHKTA.
[Tanens ukoHOK (3 puc. 3) CIYXHUT JUIsl OTOOpa)KEHUsI UKOHOK, TIPEJICTaBIICH-
HBIX B Ta0JMHIIE 2.

Tabnuna 2. IkoHku, oToOpaskaeMbple Ha TaHETH UKOHOK

WNunukatop | Onucanue
[TeperpeB nctouHMKa TOKA.

AKTI/IBI/IpOBaHa CUCTEMA IIPUHYAUTCIILHOI'O OXJIAKACHHUS.

(e AMCK He MOJKIIIOYEH.
USB-¢ent 1uck moaKIIFOveH.

n Axrtusuposan nmopt USB Ha nepeaneii manenu npubopa. USB-




2.3. Cmpykmypa MeHro

2.3.1. OcHOBHOE MEHIO OPTaHU30BaHO TAKUM 00pa30M, UTO BEPXHUH ypOBEHB (OCHOB-
HOE MEHIO) MO3BOJIIET BHIOPATH TUI O0BEKTA, KOTOPBIH IIIAHUPYETCS UCCIE0-
BaTh, a 3aTE€M IOJIYUUTh JOCTYI K (PYHKIHAM aKTyaJbHBIM JIsl OOBEKTOB yKa-
3aHHOTO THIIA.
2.3.2. [IpenocTaBisieTcst BO3MOKHOCTH BHIOPaTh OOBEKTHI CIEAYIOMINUX TUIIOB:
e Tpanchopmarops! momHocThI0 MeHee 100 MBA.
CunoBble TpaHC(POPMATOPBl OTHOCUTENHHO HEOOJBINON MOIIHOCTH. BbiOOp
JaHHOTO MyHKTa MEHIO OTKPBIBAET MOIMEHIO, MPECTaBIeHHOE Ha puc. 4. J{s
TaKUX OOBEKTOB JIOCTYIIHO HM3MEPEHUE CONPOTUBJIEHHUS] OOMOTKH MOCTOSH-
HOMY TOKY, (DYHKIMS pa3MarHMYMBaHUs MarHuTorpoBona, Tect DRM, a
TaK)K€ PEKUM KOMIUIEKCHOTO M3MEPEHHsI COIPOTUBIIEHHUSI OOMOTOK TpaHC-
dbopmaropa.

TpaHchopmaTopbl <100MBA

YA  om #F

CONpPOTUBMNEHUE
obmoTku F1 PasmazHutute F5

Pexum
TpaHcpopmaTop

F4

Pa F2 Pexcum F4 Pewm F5 Hazan

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

e Tpanchopmaropsl MomiHocThio 100 MBA u 6oree.
Morsble CUIOBBIE TpaHCPOpMaTOphl. BEIOOP TaHHOTO MyHKTa MEHIO OTKPHI-
BaeT MOJAMEHIO, IPEICTABIICHHOE Ha PHC. 5.
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Bepcus 1.2

TpaHcdhopmaTopbl 100MBA+

Y/A e oem x

MNamepuTts
CONpPOTUBMNEHUE
obMoTKU F1 PasmazHutute F5

Ylla e

MamepuTb B TpaHcgpopmaTop
2-KaHanbHoM

pexume F2 F4

Pax =] Pe F2 P 1 F4 » =

Puc. 5. [Tonmento «Tparchopmaropsr 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
KOMIUIEKCHOT'O U3MEPEHUS COITPOTUBIIEHUSI 0OMOTOK TpaHchopMaropa.
DJIEKTPUYECKUE MAIINHBI.

OOBeKTHl ¢ MaJloOll MHIYKTUBHOCTHIO (HANpuUMep, JEKTPOJBUTaTENU, IPOC-
cenu u mp.). Jas maHHOro TMma OOBEKTOB JAOCTYyNMHA (PYHKIHS U3MEPECHHS
OMHMYECKOTO CONMPOTHUBICHUS. BIOOp JAHHOTO MyHKTa MEHIO IEPEBOIUT MPH-
O0p B COOTBETCTBYIOLIUI PEKUM U3MEPEHUS COPOTUBIICHUSI.
Nzmepurensusie TT u TH.

[TonMeHI0 TaHHOTO pa3ziesna COAEPKUT AOCTYI K paboueMy pexumy umepe-
HUS COINPOTHUBJICHHUS] TOCTOSHHOMY TOKY OOMOTOK H3MEPHUTEIbHBIX TpaHC-
(dhopMaToOpoOB TOKA U HANIPSHKEHUS. TaKke TOCTyIMHA (YYHKIIHS pa3MarHiIuBa-
HUSI cepJieuHuKa TpaHchopMmaropa.

AKTHBHOE COTIPOTUBIICHHUE.

PexxuM m3MepeHusi CONMpOTHUBIICHUS HU3KOMHAYKTHUBHBIX 00BeKTOB. [103BO-
JISIeT TPOU3BOJIUTH 3aMepPbl COMPOTUBJICHUS] aKTUBHBIX IIETIEeH, KOHTAKTHBIX
COTIPOTUBJICHUH U TIP.

2.3.3. Hacrpoiiku.

JIaHHBIH TYHKT MEHIO TMPEIOCTABIISCT JOCTYN K CEPBUCHBIM (DYHKIHSIM H
HacTpoiikam npudopa. [TogpobHee cm. paznen 3.

2.4. H3mMmepeHue conpomuesieHusi

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

Oouast 00J1aCTh IKpaHa MEPEKIIOYACTCS B COOTBETCTBYIOIINHN pexkuM. BHenHmit
BU/] DKpaHa B PEKMME U3MEPECHHsI CONPOTHUBIICHHUS MTPEICTABIICH Ha pHC. 6.
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AKTMBHOE con pPOTHUBEHNE

ﬁl 14,957 A 2 3 1:04
I

2=,

m| 412,032 o

4-1

WA~ 5THA g Ti.d0000m 7863 8

8 MA OfHOKPaTHbIIA

<WcTopua WcTopua= Pexum

Puc. 6. Pexxum usmepeHus: ConpoTUBICHUS

2.4.2. DxpaH B peXUME M3MEPEHHUsI CONMPOTUBJICHHS BKIIOYACT B ce0s CIemyIomne
AJIEMEHTBI:

1.

B w

8.

[Tanens ynpaBiaeHus KOMMYTatopom. [103BOJISIET MepeKiIroYaTh BBIBOJBI,
4yepe3 KOTopble OyAeT MPOU3BOAMUTCS U3MepeHue. BepxHss KHOIKa mepe-
KJII0YaeT HabOPhI TIOCTYMHBIX PEKUMOB.

NHaukatop M3MEpUTENBHOTO TOKa, KOTOPBIN CIYKHUT JJI OTOOpaKeHUS

TOKa B IIPOLIECCE U3MEPECHUS.

Talimep IUTETRHOCTH IPOLECCA U3MEPEHUS.

Nunukarop 3HaYEHUS COMPOTUBIIECHUS, KOTOPBINA CIYKUT JJIsl OTOOpasKeHUs

3HAYECHHUI U3MEPEHHOTO CONPOTUBIICHUS.

[Tanens ncropun namepenuii. [lo3BosiseT mpocMaTpuBaTh pe3yabTaThI MPO-

BEJCHHBIX paHee n3MepeHnil. HaxxaTtue Ha KHOINKY OTKPBIBAET AUAIOTOBOE

OKHO MCTOpUU m3MepeHwui (cm. 1. 2.4.11).

[Tanens BeIOOpa mpezena U3MEPEeHUH/M3MEPUTENIEHOTO TOKa, KOTOpas 1Mo3-

BOJISIET BHIOpATh MOAXOSIINN U3MEPUTENLHBIN TOK, OPUCHTUPYSICH HA CO-

OTBETCTBYIOLIMHU TUANIA30H COIPOTUBIICHUM.

Knonka «Pexnmy, mo3Bosisitonias nepeKiIoyaThCs MEXAY pPa3IMuHbIMU pe-

KUMaMU OCTaHOBKH U3MEPEHMUI:

e OJHOKpaTHBIN (IOCTYIEH TOJBKO JIJIs aKTUBHOT'O CONMPOTHUBIICHUS) — 3a-
MEp OCTAHABJIMBAETCS Cpa3y MOCIIE MOJyYEHUS EPBOTO PE3yJIbTaTa U3-
MEpEHHI.

e ABTO — [IOJTy4aeMbI€ pe3yJIbTaThl U3MEPECHUN AaHATU3UPYIOTCS IPUOOPOM
Y OCTAaHOB OCYIIECTBIISIETCSI aBTOMAaTHYECKU B MOMEHT YCTAaHOBJICHUS U
CTaOWIN3auH MOKA3aHH.

e HenpepbIBHBIN — OCTAaHOB OCYILECTBISIETCS BPYUYHYIO ONIEPATOPOM.

Knonka «Ha3zany», ciykamas 11 BbIX0o4a U3 pekruMa U3MEPEHHUSI CONTPOTHB-

JICHUS.

2.4.3. MHOrOGyHKIIHOHATBHBIE COPT-KHOIIKH B TAHHOM PEKHUME BBITTOTHSIOT CIICIY-
o1ue QyHKINY:

12



Bepcus 1.2
e F1-F2 no3BonstoT nepenrucThiBaTh HCTOPUIO U3MEPEHUH.
e F3-F4 no3BossAOT BEIOMPATh U3MEPUTETBHBINA TOK
e F5 nyGnupyet KHONIKY «PexXuM» U CITY>KUT IJ1s IEPEKITIOYCHHS] PEKUMOB
U3MEpEHUS
e F6 nyOnupyet kHonky «Ha3zam» 1 mo3BoIIsSIET BBIMTH U3 pexuMa u3mepe-
HUS CONIPOTUBIICHUS.
[Toackasku, onuckIBarome TEKYIU yHKIIMOHA cOPT-KHOMOK, 0TOOpa-
KAIOTCS Ha MaHeIN cOPT-KHOIOK B CaMOM HM3Y JKpaHa.
2.4.4. Annapatnas kHonka «Ilyck» mO3BOJISIET OCYIIECTBUTH 3aIlyCK/OCTaHOB HU3Me-
peHHUSL.
2.4.5. Be16op BeTMUMHBI H3MEPUTEIBHOTO TOKA.
2.45.1. BennurnHa U3MEPUTEITHLHOTO TOKA MOKET OBITh BBIOpaHa 2 crioco0amu:
- ¢ Hcnoab30BaHueM (pyHKIMOHANBHBIX KiaBuil F3 u F4, koTopsie nepe-
KJTIOYAIOT JIOCTYIIHbIE BAPUAHTHI TOKOB B CTOPOHY YMEHBIIICHUS U yBe-
JMYEHUSI COOTBETCTBEHHO,
- 4epe3 IUaloroBoe€ OKHO BbIOOpA TOKA, KOTOPOE BBI3BIBACTCS HAXKATHEM
Ha MaHeNIb BBIOOpa Mpejesia U3MEPEHH/M3MEPUTEIBHOIO TOKa Ha
JKpaHe.
2.4.5.2. OOpatuTe BHUMaHUE — B PEXKUMAaX JJI1 U3MEPEHUsT COMPOTUBIICHUS UH-
TYKTHUBHBIX 0OBEKTOB YHCIIO BAPUAHTOB U3MEPUTEILHBIX TOKOB OOJIbIIIE, YEM B
PEXHUME H3MEPEHUS aKTUBHOTO COTIPOTUBIIEHUS, UTO MO3BOJIAET MOA00paTh 00-
jee OMM3KUN K MaKCUMaJIbHO BO3MOXKHOMY BapHaHT M TaKUM oOpa3om Ooee
KaueCTBEHHO MTPOU3BECTH U3MEPEHUSI.
Buemrnuii Bua okHa BBIOOpa TOKa ISl PeKMMa aKTUBHOTO COMPOTHBIICHUS
MpeJICTaBIICH Ha puc. /.

80 MKA 8 MA 1A

100 kKOM 1 kOm 1 0OmM

" 10A  30A  40A

10 mOm 100 mkOm

ONTUManbHBIA AWanaso

Puc. 7. OxHo BpIOOpa TOKA JUISI U3MEPEHUST aKTUBHOTO COMTPOTUBIICHHUS.

BHenHuii BUa OKHaA BBIOOpA TOKA ISl M3MEPCHHS WHAYKTUBHBIX OOBEKTOB
MIPEICTaBJICH 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 rpynmsbl «10 0,5A», «1-10A» u «15-40A». ns
BBIOOpa KOHKPETHOW BEJTMYMUHBI TOKa HEOOXOJMMO CHavaja BIOPATh MOIXO0-
TS0 Tpymiy (JIEBBINA CTOJIOEI KHOIOK).

2.4.5.3. ABromMathueckuii moadop Toxa.

Jlist mpubopos ¢ Bepcueit [10 1.1.60 u crapiie s 00beKTOB « AKTUBHOE CO-
npotusiienue» u « Tpanchopmartopsl <LIOOMBA» noctymnHa oniust « ABTO
mo00p» U3MEPUTENTHLHOTO ToKa. [Ipu BeIOOpE JaHHOM OMIIMK BO BpEMSI IIPO-
BEJICHUS UCIIBITAHUS TPOU3BOIUTCS MPEBAPUTENbHAS OLIEHKA COMPOTHUBRIIE-
HUA 00beKTa U3MepUTENbHBIM TOKOM 8 MA. Ilocre dero mo pesynbraram
OIICHKH TTOIOMPACTCS ONMTUMAITBHBIN U3MEPUTEIBHBIN TOK M IPONU3BOTUTCS
pabouee u3MepeHrne CONMPOTHUBIICHUS.

Pabounii [uana3oH u3MepseMbIX COMPOTUBICHUI NPHU aKTUBALMU JAHHOU OII-
o 1 MxOM — 1 kOm.

OOpatrTe BHUMaHNUE — B JAHHOM PEKHUME B 3aBUCUMOCTH OT COTIPOTHUBIICHUS HCIThI-
THIBAEMOT0 00BEKTa pa3BUBaeMasi B MPOIECCE U3MEPEHUSI MOIIIHOCTh MOXKET Mpe-
Bbimath 100BT.

He nomyckaercst 3anmyckaThb U3MepeHHs B pesKUMe «ABTO MOA00P» AJis1 00beK-
TOB C OTPAHMYEHHOI HATPY304YHOH CIIOCOOHOCTHIO!

2.4.6.

Hanpumep — npu u3mMepeHun KaTylek/Mara3uHoOB COIIPOTUBIICHUH, 1100
MHBIX OOBEKTOB C OTPAaHUYEHUSMHU IO BETUYMHAM U3MEPHUTENIbHBIX TOKOB Clie-
AyeT BPYYHYIO BbIOUpATh MOAXOASIINN U3MEPUTEIbHBINA TOK, HE TPEBBILIAIO-
LIUI TOITyCTUMBIE 3HAUCHMUS.

Iopsaok neiicTBU 1J151 BHINOJHEHUS] 3aMepa CONPOTHBJICHUS:

1. BeiOpaTh mOAXOASIINN U3MEPUTEIBHBINA TOK/TIpEIe] U3MEPEHUH

2. BKIIOYMTH NOIXOAALINM PeKUM pabOThl U3MEpUTENs (1151 aKTUBHOTO CO-
IIPOTHUBJICHUSI PEKOMEHY EMbII PEKUM «OAHOKPATHBINY, ISl UHIYKTUBHBIX
LIETIeH — «aBTO»)

[TonxiIIOunNTE U3MEPUTETIBLHBIE TPOBOAA K OOBEKTY UCTIBITAHUI.

3anyCcTUTh U3MEPEHHNE HAKaTHEM KHONKM «ITyck»

Jlo)K1aThCsl OKOHYaHUS POLECCa U3MEPEHHUS.

B pexume «HENpephIBHBIN» HOXKAATHCA YCTAHOBJICHUS IIOKa3aHUM U
HaXXaTh KHOIIKY «ITyCK/CTOT.

o akw

14



Bepcus 1.2
7. JloxnaTbcs OKOHYAHUS MPOLIEypbl cOpoca ToKa (COMPOBOKIAETCS 3BYKO-
BOM MHJIMKAIlMEH U CBEYECHUEM MHIMKATOpa anmnapaTHoi KHOMKU «ITyck»)

2.4.7. Bo BpeMsi u3MepeHUs 3aNpenieHo pa3pbIBaTh TOKOBEAYIIYIO IeNb!

2.4.8. B aj1eKTpUYecKUX LeNnsiX, BKIKYAKIINX MHIYKTUBHBIE 3J1eMeHThI, HEB0O3-
MO3KHO MTHOBEHHOe€ NpeKpalleHue NPOTeKaHUusl U3MePUTeJIbHOro Toka. O
NPOTEKAHUU TOKA ONACHOI BeJIMYMHBI CBUIETEJIbCTBYET CBeYeHHEe MH/IH-
kaTopa annapatHoil kKHonku «Ilyck». OTKII0YeHne U3MEePUTETIbHBIX MTPO-
BOJIOB JIOIYCKAETCH CTPOro MocJjie BhIKJIIYEHNS JAHHOT0 HHANKATOPA.

2.4.9. TIpubop UKC-40AC umMeeT BCTPOCHHYIO cxeMy JeMIpupoBanus Jjis copoca
SHEPTUU, HAKATUTMBACMOW B MArHUTOIIPOBOJIC BO BpeMsI M3MEPEHUs, U OBICT-
pOro CHHKEHHS TOKa B OOMOTKE JI0 HyJIs MOCJIE OKOHYAaHUS u3MepeHus. bia-
rojiaps 3ToMy, NPOTEKaHUE TOKa B 0OMOTKE MPEKPAIIAETCS B TEUEHUE HECKOJIb-
KHUX CEKYH]] TIOCIIE 3aBEePILICHUSI U3MEPEHHUSI.

2.4.10. JIJ1st HATJISITHOCTH MpOIlecca YCTAaHOBJICHUS 3HAUEHUS U3MEPSIEMOTO CO-
IPOTUBJICHUS PUCYTCTBYET UHIUKALIMS:

e 111w ||| moka3piBaeT U3BMEeHeHUE 3HaUeHus 6osiee 1% 3a 1 cexyHuy;
e 17w || moka3pIiBaeT U3MEHEeHHE 3HaueHus oosee 0,2% 3a 1 cekyHay;
e 1 wiu | mokasbiBaeT u3MeHeHue 3HaueHus oosnee 0,02% 3a 1 cexynuy;

e 1| oToOpaxkaeTcs mpu HECTAOUILHOM MOBEICHUN 3HAUYCHUS,;

e * oToOpaxaercs npu cTaOUINU3aIMY 3HAUCHUS.

2.4.11. OKHO MPOCMOTpa UCTOPUU U3MEPEHUN TTO3BOJISIET MPOCMOTPETH, COXPa-
HUTb U OUYUCTUTH PE3YJIbTAThl MOCIEIHUX TPOU3BEACHHBIX U3MepeHuid. BHer-
HUH BUJ OKHA IIPEJCTaBiIeH Ha puc. 9.

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

Puc. 9. OxHO npocMOTpa UCTOPUU U3MEPEHU.

JlaHHOE OKHO COJIEPKUT CIIETYIOIINE HIEMEHTBI:
1. Tlone maHHBIX, HA KOTOPOM OTOOpa)XarOTCs Pe3yJbTaThl U3MEPEHUH C
BPEMEHHBIMH OTMETKaMHU.
2. Ctpoka uHpopMalmu, ciiyKaias Ajig 0ToOpaxeHuss UHPOPMaLMOHHBIX
COOOIIEHU.
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3. Kuonka «Coxpanuts B CSVy». CityKXuT 1151 COXpaHEHUsI TaHHBIX B op-
mate CSV.

4. Kuonka «Coxpanuts B TXT». CyKuT Jj1s1 COXpaHEHUs pe3yJIbTaTOB B
TEKCTOBOM (popmare.

5. Knonka «Ouuctuth nanubiey». [103BOJIIET OUUCTUTH UCTOPUIO U3MEpPE-
HUM.

6. Knomka «Ha3zany. [To3BossieT BEpHYTHCS K IPEABIAYIIEMY OKHY.

2.5. [eyxkaHanbHOe usMepeHue ConpPoOMmMuUeJsIeHUsI.

Mukpoommerp UKC-40AC mpenocraBiisieT BO3MOXKHOCTh U3MEPEHUS JIBYX CONPO-

TUBJICHUI 0OMOTOK TpaHc(hopMaTopa Mpu 0AHOBPEMEHHOM MPOITYCKaHUU OJHOTO U3~

MEPUTEIHLHOTO TOKa 4epe3 Hux. JlaHHas omuus pacmupsieT 00JacTh MPUMEHEHUs

MHUKPOOMMETpPA B CPAaBHEHUH C aHAJIOTaMK 0€3 AToi (PYHKIIMH U, B TOM YHCJIE, T03BO-

JISIET MIPOBECTU KOPPEKTHBIE U3MEPEHHUSI B HEKOTOPBIX CITy4dasX, € KJIIaCCUYECKast Me-

TOJIMKA U3MEPEHUS] CONPOTUBIICHUS OOMOTOK TpaHC(HOPMATOPOB HE JAET JOCTOBEP-

HOTO pe3yJIbTaTa.

2.5.1. Jlns npoBeneHns U3MEPEHNUs COITPOTUBIICHUS B IByXKaHaIbHOM pexxume MKC-
40AC HeoOX0aMMO TOAKIIOYUTH OJHY U3 00OMOTOK TpaHc(opMaTopa K BHIBO-
naMm 1-2, a BTopyto 0OMOTKY K BeIBOaM 3-4 KOMMyTaTopa npudopa.

2.5.2. BHemHMiA BU 3KpaHa mpudopa B peKUME IBYXKaHAIBHOTO W3MEPEHUS Mpe-
cTaBiyieH Ha puc. 10.

TpaHcdopmaTopbl 100MBA+

- 12,032 o

e- 11,432 o

2oy g oo g3y

aBTO

<Wcropms ) Pexum

Puc. 10. PexxuMm AByXKaHAIBHOTO U3MEPEHUS COMTPOTUBIICHHS

2.5.3. Meroauka npoBeIeHUsI UCTIBITAHUS UICHTUYHA OOBIYHOMY U3MEPEHHUIO COTPO-
tuBsieHus. [Ipu 3ToM Ha 3KpaHe BBIBOAUTCS 2 3HAYEHUS CONpOoTUBICHUS — R1
1 R2, KOTOpbIe COOTBETCTBYIOT COMPOTUBIICHUSIM OOMOTOK, MOAKITIOYECHHBIM K
kaHajtaM R1 u R2 aganTepa COOTBETCTBEHHO.

2.5.4. B pexxnme «aBTO» aBTOMAaTUYECKU OCTAaHOB M3MEPEHUS OCYIIECTBIISECTCS T10-
CJie CTaOMIIN3alluy MTOKa3aHUuH 000MX U3MEPHUTEIIbHBIX KaHAJIOB.
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2.6.

Bepcus 1.2
Pexxum TpaHcgopmamop

Pexum TpanchopmaTop mpeaHasHadyeH Ui MPOBEACHUS KOMIUIEKCHBIX M3MEpEHUil
COIPOTUBIIEHUI OOMOTOK TpaHC(HOPMATOPOB U COXPAHEHUSI PE3YJITATOB KaK IpoMe-
KYTOUHBIX C IEJIbIO AaJIbHEHIIIEN 3arpy3KU U IPOAOKEHUS UCTIBITAaHUS, TaK U UTO-
TOBBIX C BO3MOKHOCTBIO BBITPY3KH pe3yibTaToB B popmare CSV. B nanHoM pexxnme
UMEETCs] BO3MOKHOCTh YKa3aTh KOH(QUTYpaluio o0OMOTOK TpaHchopMaTopa, a 3aTeM
IPEJICTAaBUTh PE3yIbTaThl B TAOJMYHOM BH/IE.
2.6.1. Ilocne BbIOOpa myHKTa MeHIO «Pexum TpaHchopMaTop» OTKPHIBAETCS OKHO
MpeIBApUTENILHOTO 3Tara — 3ajaHue Konurypamuu Tpanchopmaropa. Bue-
HUI BUJI OKHA IIPE/ICTaBlIeH Ha puc. 11,

dastl

TpaHcdhopmaTop

O6MoTKM 2

3 BH-HH BH-CH-HH

BH HH

3 ao/Bojco - a0/b0/c0

OTBOALI

Puc. 11. Konduryparus tpanchopmaropa

OxHO 3aaHNs KOH(UTYpaAIH BKITIOYAET B Ce0s CIEAYIONINE IIEMEHTHI:

1.

2.

[Tanens «Yucmo ¢asy», KoTopas MO3BOJISIET YKa3aTh yncio ¢as Tpancdop-
Maropa.

[Tarens «OOMOTKM», KOTOpast TO3BOJISAET yKa3aTh KOHPHUTYpAIIO 00MO-
TOK TpaHcgopmaTopa.

Brmagaroniue meHo «®a3ply 118 Kax ol u3 oOMOToK. /JJaHHOE MEHIO
MO3BOJISIET YKa3aTh aKTyallbHbIe 0003HaYeHUS (a3.

ITons BBoma «OTBOAB) IS KaXXKIOW M3 0OMOTOK. Jl[aHHEIE ITOJIs BBOJA
MO3BOJISIIOT YKa3aTh YUCJIO OTBOJIOB.

Knomnka «3arpy3uts». [Ipu HaxkaTuu 1aHHON KHOIIKH OTKPBIBAETCS OKHO
3arpy3Kd TpeIBapUTEIbHO COXPAaHEHHBIX JaHHBIX. biaromapst sToit
(hYHKITUH MOYKHO TIPOJIOJIKUTH BHITIOJTHEHUE PaHEEe COXPAHEHHOTO UCTTbI-
tanus. [locie BeIOOpa Qaiina 3arpy3utcs cCoXxpaHeHHas: KOH(PUTYpaIus
TpaHcopmaTopa U pe3yJbTaThl MPOU3BEICHHBIX U3MepeHuil. Pabouee
OKHO TIEPEKIIFOYUTCS B PEKUM MPOBEJICHUS UCTIBITAHUH.

Knomnka «/laneey». [Ipn HaxxaTuu TaHHON KHONKY 33/IaHHAsI JIEMEHTaMU
1-4 xoudurypamus tpanchopmaropa 3adukcupyercsa u padbouee OKHO
MEPEKIIFOYUTCS B PEKUM MPOBEICHUS UCIIBITAHUS.
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2.6.2. OxHO

7. Knomka «Ha3am» mo3BoIIET BEPHYTHCS B MPEABILYIIEE MEHIO.
DEKMMA ITPOBEICHNUS MCTIBITAHUI TIPEICTABIEHO Ha puc. 12.
13 20 =55 TpaHchopmaTop

KommyTaTop
AKTUBEH
BblBOAbI 1-2

AR,%

T TR T A TR e
100..1000 OM |

8 MA

Puc. 12. Pexxum Tpancdopmarop

2.6.3. OxHO pexuMa TpaHCPOPMATOP BKITIOYAET B CEOSI CIICTYIONTUE DIIEMEHTHI:

1.

[Tanens «OtBOAB. CocTOUT M3 HUPPOBBIX 0003HAYEHHH HOMEPOB OTBOJIOB
HAIIPOTUB CTPOK C Pe3yJIbTaTaMH U KHOTMOK «BBepx»/«BHU3» 1151 HaBUTalMH 110
OTBOJIaM.
Tabnuna pe3ynbratoB uaMepeHuil. CocTout u3 9 nosiei-KHoOmokK, B KOTOpbIE 3a-
HOCATCS pe3yJbTaThl U3MepeHui. BeIOOp KOHKpEeTHOTO moJis, KyAa OyayT 3aHe-
CEHBI Pe3yJIbTaThl OCYIIECTBIISCTCS HAKaTUEM Ha TOJIE.
YeTBepThIii CTOJIOCI] COMCPIKUT 3HAUCHHS pa30poca COMPOTUBICHUN MEX Ty ¢a-
3amu 111 TpexdazHoro Tpancpopmaropa.
KHonka nepexiiroueHus: peXKuMOB KOMMYyTaTopa:
e HeaktuBeH. Bece usmepenus npousBosTcs yepes BbiBoAbI 1-2. Mcnomb-
3yeTcs apa U3MEPHUTENbHBIX IPOBOIOB, KOTOPBIE BPYUHYIO IEPEHOCSTCS
Ha HYXHYI0 (pa3y TpanchopmaTopa.
e AxTtuBeH. B 1aHHOM pexume BBIBObI MOJOUPAIOTCS COTJIACHO BHIOpaH-
HOM B Tabmutie 2 dase.
KnHonku coxpanenus.
BepxHsist KHOTIKA CITyHUT JUIsl COXpAaHEHHSI BO BCTPOCHHYIO MaMSITh PE3yIbTaTOB
U3MEpEHHI 1 KOHPUTypauu TpaHchopMaTopa B BUJIE IBOMYHOTO daiina, KOTo-
PBIIi MOXKHO 3arpy3uTh Ha dTalle 3a/JaHus KOHPHUrypaluu TpaHncopmaTopa u
POAOHKUTH COOTBETCTBYIOIIEE NCITBITAHNS.
HuxHsisi KHOMIKa MO3BOJISIET BBITPY3UTh PE3yJIbTaThl U3MepeHuil B ¢aitsn dop-
maTta CSV U COXpaHUTh €ro BO BCTPOCHHYIO MaMSITh.
[Tanenb n3mMepuTeNs CONPOTUBIICHUS.
Cay>XuT U1t 0TOOpakKeHHsI PEKUMOB paObOThI U3MEPHUTEISI CONIPOTUBIICHUS U pe-
3yJbTaTOB MPOU3BEIEHHOTO 3aMepa.
KHonka nepexiitoueHus 00OMOTOK
[To3BossieT mepexiIouaTh 0TOOpaKEHUE pe3yIbTaTOB 3aMEPOB PA3NUYHBIX 00-
MOTOK TpaHc(opmaropa.
18



Bepcus 1.2
7. KHormka dukcanuu pe3yJbrara.
[To3BossieT 3aHecTy B Tabauiy (2 puc. 12). pe3yiabTaThl MPOU3BEACHHBIX U3Me-
peHuil. Pe3yibTaT 3aHOCHUTCS B BBIJICJICHHYIO siueiiky Tabnuibl. [locie 3anece-
HUS pe3yJibTaTa BbIJICJICHUE CMEIIAETCs Ha COCEIHIOIO STYCHKY B HAIpaBJICHUH,
yKkazaHHOM B napametpe «l1lar».
[lepexmrodaeTcsi HampaBieHHE IIara 4epe3 MEHIO, KOTOPOE BBI3BIBACTCA JIU-
TEJIHHBIM HAKaTHEM Ha KHOIIKY (PHKCaIny.
8. ITanenp BBIOOpa Tpenena W3MEPECHH/M3MEPUTENHHOTO ToKa. [103BOJsIET BHI-
OpaTh U3MEPUTETBHBIA TOK/TIPEEIT U3MEPEHUIA.
9. Knonka «Pexumy», MO3BOJISIONIAs MEPEKITI0YAThCS MEKIY Pa3IMUHBIMHU PEXKH-
MaMU OCTAHOBKH U3MEPEHUI:

e ABTO — MoOJIydyaeMble pe3yiabTaThl U3MEPEHUN aHATU3ZUPYIOTCA MPUOOPOM U
OCTAHOB OCYHIECTBIISIETCS] aBTOMAaTUYECKU B MOMEHT YCTaHOBJICHUS U CTaOU-
JM3alliY MTOKa3aHuM.

e HenpepbIBHBIN — OCTAHOB OCYILECTBIIIETCS BPYUYHYIO ONIEPATOPOM.

10.Knomnka «Hazamy. [103BosIeT BRIATH U3 peKUMA U BEPHYTHCS B MEHIO.
2.6.4. MuorodyHKIIMOHATIbHBIE CO(QT-KHONKKA B JAHHOM DPEXHUME BBITIOII-
HAIOT cieAyroue GyHKIUU:
F1 nyOnupyeTr KHOIKY MepeKItoueHuss 0OMOTOK.
F2 nyOnupyeTt KHOIKY (puKcanuu pe3yJibrara.
F3-F4 mo3BosIOT BRIOUPATh N3MEPUTENBHBIN TOK
F5 nybnupyer kHONKY «PeXUM» U CITyKHUT U MIEPEKITIOUCHUST PEKUMOB
U3MEpEHUS
o F6 nybnupyet kHonky «Hazam v mo3BOJISIET BEINTH U3 PEXKUMa U3MEPEHUS
COIIPOTUBIICHHUS.

2.7. @yHKUusi pa3mMacHuU4ueaHus

2.7.1. MuxpooMMeTp OCHaIIeHbl (YHKIHUEW pa3MarHUYMBaHWS MarHUTOMIPOBOAA
TpaHcdopmaropa.
B cootBerctBun ¢ m. 6.2 'OCT 3484.1-88 pazMarHMuMBaHUE MPOBOAUTCS
HUKJIAYECKUM TEepEMarHM4uBaHUEM MAarHUTONPOBOJA C MOCTENEHHBIM
YMEHBLIEHUEM aMIUIUTYAbl TOKa OOMOTKHM TpaHchopmaropa (10 YacTHBIM
IUKJIaM).
[Ipu mepexsoueHnr B PeXUM pa3MarHMYMBaHUS dKpaH npubopa npuoodpe-
TaeT BUJ MPeACTaBICHHBIN Ha puc. 13.
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PasmMarHun4ymBaHue

2 LLar 4/10

. VY

Puc. 13. PexxuM pazMarHu4nBaHus

2.7.2. DxpaH B peKMMe U3MEPEHHS COMPOTHUBIICHUS BKIIOYAET B ceOs Cleayromne
AJIEMEHTHI:

1.

N

7.

[Tanens ympaBieHUsT KOMMYTaTOpoM. [103BOJIIET MEPEKIOYATh BBI-
BOJIbI, 4Ye€pe3 KOTOpble OyJeT MPOU3BOAUTCS u3MepeHue. Bepxusis
KHOIIKa MEePeKIIoYaeT HabOpbl JOCTYITHBIX PEKUMOB.

Texymmii mar npornecca / Beero maros.

NHaukatop Toka, KOTOPBIN CIY>KHUT JUIsl OTOOpaKeHUS 1IeJIEBOr0 TOKa
Ha Ka)kKJIOM 3Tarle mpolecca.

Pexxum paboThl B mporiecce pa3MarHu4uBaHMUs.

e 1¢ — ocymecTBiseTcs pa3MarHMYMBAaHHE OJHOU (hasbl, MOCIe
Yero npoLecc OCTaHaBIMBAETCS.

e ABTO 3¢ — aBTOMaTHYECKUI PEKUM, IMO3BOJISIONINIA 0€3 BMeIIa-
TEJILCTBA OIEpaTopa MPOU3BECTH pa3MarHUuMBaHue Tpex ¢as
TpanchopmaTopa nociae0BaTeNIbHO.

[Tanens BBIOOpa MaKCUMAJIBHOTO TOKa, KOTOpas IMO3BOJISIET BHIOpAThH
MOAXO/ISIINN TOK, OPUEHTUPYSICh HA MOIIIHOCTH TpaHcpopMaTopa, Ko-
TOPBIM HEOOXOAMMO pa3MarHUTUThL. PEKOMEHJ0BaHHAs BEJTMUMHA TOKA
pa3MarHWYMBaHUS — YJIBOEHHOE 3HAYEHHE TOKA XOJIOCTOT0 X0J1a COOT-
BeTCTBYIoMIEH 00MOTKH. B paznene «[Ipunoxenue» npeacrabieHa Tad-
JIUIIa PEKOMEHTyEeMbIX HayaJdbHbIX 3HAUYEHUIN TOKA pa3MarHUYUBaHUS
JUTSI HEKOTOPBIX THUTIOB CHIIOBBIX TpaHC()OPMATOPOB.

Kunonka «HacTtpoitku», mo3Bosisitoniasi HaCTPOUTh 3HAYEHUE TJIUTENb-
HOCTH yJIepKaHUsI TOKa Ha KaXKJOM IIare, a Tak)Ke U3MEHUTh BETUUUHY
M3MEHEHHS TOKOB MEX]ly 1maramu B %.

Knonka «Hazany, ciyxamas st BbIXoJa U3 PEKUMA U3MEPEHHS CO-
MPOTUBJICHUS.

2.7.3. MHOroQyHKIIMOHaJIbHbIE COPT-KHOMKH B JAHHOM PEKUME BBITTOIHSIOT CIEAY-
fomue QyHKIIu:
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F1 — nepexiroyaet (a3pl B aHEIW YIPABICHUS KOMMYTAaTOPOM.
F2 — nepexitouaer pesxuM pabOTHI B IPOIECCE pa3MarHUUKMBAHUS.



2.74.

2.1.5.

2.7.6.

2.7.7.

Bepcus 1.2
e F3-F4 no3BoSIFOT BEIOMPATh MaKCUMAIbHBIA TOK MPOIIECTYPHI.
e F5 He 3anelicTBOBaHa.
o F6 ny6nupyet kHONIKY «Hazam v mo3BOSIET BRIUTH U3 PEKUMaA pa3Mar-
HUYUBaHU.
[Toncka3ku, OMUCHIBAIOIINE TEKYIIUH (PyHKIIMOHAN CO(T-KHOIOK, 0TOOpa-
KAIOTCS Ha MaHeIu COPT-KHOMOK B CAMOM HHM3Y KpaHa.
AnmnapaTtHas kHonka «Ilyck» Mo3BoJIsieT OCYIIECTBUTH 3aITyCK/OCTaHOB M3Me-
peHus.
IHopsanok AelicTBUHM 1 BHINIOJIHEHHUS NPOLEAYPHI pa3MarHUYUBAHMSA |
1. BwiOpath noaxoasiuil MaKCUMaJIbHBINA TOK
2. IloaxmouuTh U3MEpUTEIbHBIE MPOBO/IA K OOBEKTY UCTIBITAHUN.
3. 3amycTuTh mponeaypy HaxkatueM KHomku «Ilyck»
4. JloxmaThCsi OKOHYAHUS MIPoIIecca.
Bo Bpemsi npoueaypbl pa3MarHM4MBaHUs 3ampelieHo pa3pbiBaTh TOKO-
BeAYIIYIO LeNnb!
B ssiekTpHYecKkuX mensix, BKJIANYAKIIMX HHIYKTHBHbIE 3JIEMEHTbI, HEBO3-
MOKHO MTHOBEHHOE€ NpeKpalieHue NPOTeKaHUusi U3MepPHUTEeJIbHOro Toka. O
NMPOTEKAHNH TOKA ONMACHOI BeJUYNHBI CBUAETEIbCTBYET CBeYeHHe UH/IU-
kaTopa annapatHoii KHonku «lIlyck». OTK/II04YeHne H3MePUTEIbLHBIX NPO-
BO/IOB JIOIYCKAETCS CTPOro MOcJie BHIKJIIYEHNsI JAHHOT0 HHIANKATOPA.

2.8. Tecm DRM

DRM (Dynamic Resistance Measurement) TecT aJisi TpaHC(OPMATOPOB — 3TO METOT
JUArHOCTUKH, KOTOPBII MO3BOJSET OLEHUTh COCTOSIHUE MEPEKIIYAIOIIEr0 YCTPOM-
ctBa moxa Harpy3koi (PITH) 6e3 HeoOXomuMOCTH BCKpHITHS Oaka TpaHchopMaTopa.
DTOT TECT OCHOBAaH Ha M3MEPEHUM TOKa uepe3 0OMOTKY TpaHcopmaTopa BO BpeMs
nepexatouenust PITH, u pe3ynbrarsl u3aMepeHuid 0ToOpakaroTcsi B BHJIE OCIHILIO-
TpaMMBbI, KOTOpasi aHATU3UPYETCS VISl BBISBIICHUSI BO3MOXKHBIX HEUCTIPABHOCTEH.

2.8.1.

Buemnnii Bua skpana B pexxume DRM-tecta npeacrasien Ha puc. 14.

DRM-TecT

CermedT 0.0-60
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Puc. 14. Pexxum DRM

2.8.2. Dkpan B pexxume DRM-tecta BriItoyaeT B ce0sl ClIeyIONIUE JIEMEHTHI:

1.

™~

[Tanens «I'papuxy». Cinyxut 1yst oToOpakeHus rpadrka U3MEHEHHs TOKa
OT BPEMEHM IIPU IPOBEICHNUN HMCIBITAaHUS U JAJIBHEUIIEM IIPOCMOTPE pe-
3yJIbTaTOB.

Knonka «®a3ax». [1o3BossieT NepeKI0YNTh HAUMEHOBaHUE (Da3bl, UCIIBITA-
HUE€ KOTOPOU NMPOU3BOAUTCS. B ganpHENIIEM 3TO HAMMEHOBAHHUE UCTIOJIB3Y-
eTcsl B UMEHU (haiiia Mpu COXpaHEHUH PE3yJIbTaTOB.

Kuonka «IlogpoOHee». OTKpBIBAaET AUMAIOIOBOE OKHO C MPOCMOTPOM BBI-
OpanHoro ¢parmenta rpaduka B 601€€e BHICOKOM Pa3pelieHuU C BO3MOXK-
HOCTBIO MapKepHbIX u3mepenuit. [logpobuee cMm. 1. 2.8.6.

[Tanens BbIOOpa HCIIBITATENBLHOTO TOKA. [103BOJISIET BEIOPATH TOK, IO JOCTH-
KEHUH KOTOPOTO MPUOOP MEPEKITIOUUTCS B PEXKUM CTAOMIM3ALUY HaIpsKe-
HUs U HAYHET CHUMATh OCLIMIIIIOTPAMMY.

Knornka «3arpy3utb». [103BossIET 3arpy3UTh pe3ybTaThl MPEABITYIINAX UC-
IBITAHUS UL IIPOCMOTPA.

Knonka «Ha3zany». I103Boss€T BEpHYTHCS B IPEIBIAYLIEE MEHIO.

Knonku nepexmtoueHnusi ctpanuil. ['paduk mpoiiecca oToOpakaercsi cer-
MeHTamu 1o 60 cexyna. KHOnku HaBUranuy mo3BOJISAIOT NEPEMEIATHCA 110
rpaduky BIOJIb OCH BpeMeHH ¢ marom 20 cexkyna. Eciu qinurensHoCcTh uc-
NBITAaHKS COCTaBIIAeT MeHee 60 CeKyH/ KHOIKHM HaBUTAllMU HE OTOOpaka-
10TC. BpemeHHble KOOpAMHATBHI TEKYIIET0 CErMEHTa M OOas IIUTellb-
HOCTb MCHBITaHUS OTOOPAXXAOTCS B 3aroJIOBKE rpaduka.

2.8.3. Ilopkmrovenwue K TpanchopmaTopy.
2.8.3.1. Oo6morka c¢ PIIH: usmeputenpHbIe MPOBOJIA MOJAKIIOYAIOTCS Ha

onHy 13 a3 0OMoTkH, ocHamméHHou PITH.

2.8.3.2. Oo6motka 6e3 PITH: B o6mem cinydae Tpéxda3Hnas 0OMOTKa, HE UMe-

IOILIAs IEPEKITIOYATEISI OTBETBIICHUM, 3aKOPAYMBAETCS IO BCEM TPEM
dazam.
Oco0OeHHOCTH /1T Pa3HbIX CXEM COCMHEHHS] OOMOTOK:

o [Ipu coequnenun oomMoTku ¢ PITH B 3Be3y ¢ BBHIBEICHHOW HEUTPAJIbIO
(YH) — Bce (a3bl BTOpUYHOM CTOPOHBI JOJIKHBI OBITh 3aKOPOYCHBI.

o Ilpu coenunenun oomMotku ¢ PITH B Tpeyronpuuk (A) — Ha BTOPUYHOM
CTOpOHE CJIeAyeT 3aKOPaunBaTh TOJIBKO COOTBETCTBYIOIIYO (a3y; B MPo-
TUBHOM CJIy4a€ TOK MOXET MPOTEKaTh Yepe3 HECKOJIBKO MepeKIroyaTe-
JIel OTBETBIICHUM, U Ie(hEeKThI OJTHOM (Pa3bl MOTYT OBITH 3aMaCKHUPOBAHBI.

2.8.4. Tlopsamok MpOBEACHMS HCTIBITAHUS

1.
2.

B w
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[Tepexmtounts PITH Ha 0TBO, ¢ KOTOPOTO HEOOXOAMMO HaYaTh UCTIHITAHUE.
BriOpaTh moaxoasuiuid UCHbITaTeIbHBIN TOK. PekoMeHayeMble 3HAUCHUS
UCIIBITATEeILHOTO TOKA JJIsi OOJIBIIMHCTBA citydaeB — oT 5 10 10A (c orpa-
HUueHueM — He 6osee 10% HOMUHATIBLHOTO TOKa OOMOTKH).

3anycTuTh nporiecc Haxkatuem KHomku «Ilyck» Ha mpubope.

JlonaThCsl yCTaHOBJICHHS TOKA M HavaJia mpoliecca perucTpaiuu (Ha rpa-
(buKe HaYHEeT MOSBIIATHCS OCIIUIUIOrpaMMa TOKa).



Bepcus 1.2

5. Jlanee PITH mocnenoBaTenbHO MEPEBOAUTCS IIIar 3a IIaroM 4epes BCe Io-
JIO’)KEHUSI OTBETBJIEHUN. PexoMeHayeTcsl UCIbITaHUE MPOBOJUTH BO BCEM
JIUAIIa30HE TIEPEKIFOYECHU M.

6. Kak MuHUMYM, UCHIBITaHHE HA OJHOM IOJOKEHUHM OTBETBJICHUS CIEAyET
HOBTOPUTHh B OOpaTHOM HaIIpaBJIEHUHU, IOCKOJIbKY HEKOTOPHIE MEXaHUYe-
CKHe Ae(PEKThI 3aBUCIT OT HAMPABJICHHS IEPEMEILICHUS.

7. OCTaHOBHTH MPOLIECC PETrUCTPAIIN HaXKaTHEM KHOMKHU «I1yck».

8. Hoxmarbes cooO1ieHrs 00 yCTeHOM COXpaHeHUH PE3yIbTaTOB.

2.8.5. [IpocMOTp pe3ynbTaTOB UCIIBITAHUM.

[Tocne mpoBeaeHNs UCTIBITAHUS, TUOO0 3arpy3KU pe3yIbTaTOB MPEABIIYIIUX UC-

neITaHui Ha maHenu «I'paguk» oToOpa3uTCs OCHMIUIOpPaMMa HCIBITATENb-

HOI'O TOKQ, 10 KOTOPOW MOKHO IPOU3BECTU OLIEHKY cocTossHus PITH.

e MakcumanbHas ITUTENbHOCTh 0TOOpaskaemoro rpaduka — 60 cexyun. [Ipu
UCIIBITAaHUSX OOJBIIEH JUIUTEIbHOCTH MPOKPYTKA rpaduKa Mo 0OCu BpeMEHU
OCYILECTBIISICTCS C MOMOIIBIO KHOTIOK HaBurauu(7 puc. 14).

o Jlns BeimeneHnus pparmenTta rpaduka s 6ojee moapoOHOTO MpocMoTpa
HEOOXOIMMO KOCHYThCSI TTAaHENH TpaduKa U HEe OTPhIBas Maiblla OT IKpaHa
JBMKCHHEM BJIOJIb OCH BPEMEHH BBIJICIUTHh HEOOXOIUMYIO 4acTh puc. 15.

DRM-tect

Puc. 15. Beinenenue ¢pparmenrta rpaduka

e J[ns BO3BpaTa K MepBOHAYATILHOMY MaciiTady oTOOpakeHHsI rpaduka ciry-
XKUT IBOMHOE KacaHWe dKpaHa (aHaJIOT JBOWHOTO KJIMKA MBIIIIH).

2.8.6. Iloce Toro Kak HaWIEH W BBIJCICH WHTEPECYIOMHA (parMeHT OCIUILIO-
IpPaMMBbI €0 MOKHO OTKPBITH JIJISl IIPOCMOTpPA B 00JIee BRHICOKOM Pa3pelIcHUH U
MPOBEIICHUS MapKEPHBIX U3MepeHul. J{71s1 3TOro He0OX0IMMO HaXKaTh KHOIKY
«ITompoGuee» (3 puc. 14). [locne yero oTKpoeTcsi OKHO, TIPEICTABIICHHOE Ha
puc. 16.
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dt: 5.8 ms dI: 0.098 A

t: 47.6 ms

I: 1.248 A

Puc. 16. OkHO noapoOHOro MpocMOTpa U U3MEPEHUN

2.8.7. OkHO OAPOOHOTO MPOCMOTPA U U3MEPEHUI COJIEPIKUT CJICTYIONTUE SJIEMEHTHI:

1.

2.

o b

6.
7. Kuomnka «Hazag» no3Bonser BCPHYTLHCA B ITPCALILAYIICC OKHO.

8.

[Tanens rpaguka, Ha KOTOPOH 0TOOPAXKAETCS COOTBETCTBYIOLINM ()parMeHT
OCLUJUIOTPaAMMBI.

JIuHuKM-MapKeppl, ¢ IIOMOLIBIO KOTOPBIX OTMEUYAIOTCA WHTEPECYIOLIHE
TOYKH OCHHJIJIOTPAMMBL.

Kuonka «CKpuUHIIOT», NpU Ha)XaTUUW KOTOPOM COXpaHSETCs TEKyUIUi
BHEIITHWI BHJT OKHA CO BCEMU JJAHHBIMHU B BHJIC TpadudecKoro ¢aiia.
JlaHHBIC BBIZICIICHHOM C TOMOIIBIO 3e€JIeHOTO Mapkepa M1 Touku rpaduka.
Knonkn ycranoBku mapkepa. [Ipy HakaTnu KHOIIKY MOSIBIASETCS BO3MOK-
HOCTb YCTaHOBUTH Ha Tpaduke cOOTBETCTBYIOUINI Mapkep (M1 3eneHbiii
i M2 sxenThiil). YCTaHOBKA U MEpeMENIEHNE MapKepa OCYIIECTBISIOTCS
KACaHUEM.

JlaHHbBIE BBIJIEJICHHOMN C MOMOILBIO KEJITOT0 Mapkepa M2 Touku rpaduka.

B 3arosnoBke rpaduka comepxutcs uHGpopMalus 0 pa3HUIle 3HAYCHHI Bpe-
MEHU Y BETUYMHBI TOKA MEXIY MapKUPOBAHHBIMU TOUYKAMH.

2.8.8. HexoTophle peKOMEHAINH 110 aHAJIM3Y MOJTYYEHHBIX pe3yJIbTaTOB T€CTA MPHU-
BeAeHbI B pazaene «lIpunoxenne ['»

3. CepBUCHbIe (PYHKLUN N PEXNMbDI

3.1. MeHro Cepeuc u Hacmpouku

3.1.1. Jloctyn K MEHIO OCYIIECTBIISIETCS uepe3 MyHKT «HacTpoiikm» OCHOBHOTO
MeH10. BHenHuii Buj cogepxumoro MeHio « CepBUC U HACTPOMKMY MPEICTaB-
JieH Ha puc. 17.
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CepBUC U HAaCTPOWMKMU

SO-

/'\

HpkocTb WMHpopmauus o
AaTa u spems F1 3KpaHa F3 npubope F5

Prnew-namMaTb F4

Puc. 17. Mento «CepBHUC U HACTPOUKUY

3.1.2. Ilynkt «/laTa u BpeMs»» OTKpPBIBA€T OKHO HACTPOEK JAaThl M BPEMEHHU.
Buemrnuii B oKkHA HACTPOEK MpeEACTaBIieH Ha puc. 18.

[aTa/Bpems

[aTa

C oo

YcTaHoBUTbL YcTaHOBUTbL

YacoBol nodc

UTC+5 EkaTepuHbypr

Puc. 18. Hactpoiiku natsl/BpeMeHH

Jlji1 HacTpOMKU BpeMeHU HEOOXOMMO B COOTBETCTBYIOIIME TOJIS BBOJIA BHE-
CTH aKTyaJIbHbIE 3HAYEHUS U HAXKATh KHOIIKY «Y CTAaHOBUTBY», PACIIOJIOKEHHYIO
oA 3TUMH noisMu. Ilocie yero HayHeTCs Mpoleaypa YCTaHOBJIEHUS W Ha
9KpaHe MOSBUTCSI COOTBETCTBYIOIIEE coodiieHue. [1o okoHyanuu npoueaypsl
COOOLIEHNE UCYE3HET C IKpaHa U BpeMs Ha 4yacax B JIEBOM BEPXHEM YIIy 00-
HOBUTCHL.

Hactpoiika gaTbl oCyiecTBIsSETCS aHAJIOTUYHBIM 00pa30M.

JUJ11 CMEHBI 4acOBOTO I05ICa CJIEAYET BOCIOIb30BATHCS BbINAIAIOIIUM MEHIO B
HWKHEHW yacTu 3kpaHa. [locne BbIOOpa HOBOro 4acoBOro mnosica BpeMsi 0OHO-
BUTCSI aBTOMATUYECKHU.
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3.1.3. ITyHKT «SIpKOCTh SKpaHa» MO3BOJIAET YKa3aTh HEOOXOIUMBIN YPOBEHB IPKOCTH
MOJICBETKH B paboveM peKUMeE.

3.1.4. ITynkt «dnem-nmamMsaThy MO3BOJISET MOJYYUTh JOCTYI K (DYHKIHSAM pabOThI C
BHEITHUM HakonuTeseM. [Ipu BbIOOpE 3TOr0 MyHKTa OTKPBIBACTCSI MEHIO, TIPE/I-
ctaBieHHoe Ha puc. 19. Taxxe noaxmovaercs nopt USB Ha manenu npubdopa
¥ B IIPaBOM BEpXHEM YTy dKpaHa mosiBisercs ukoHka USB-¢nem. [lannas
WKOHKA CTAaHOBUTCS 3€JICHOU MPH YCIIEITHOM PACIIO3HABAHUY U TTOAKITIOYCHUN
BHemrHero USB-aucka.

‘ MeHio dnew-namMaTb

e
K

)

CoxpaHuTb OBHoBUTL OBHoBUTL
pesynbtatel F1 usteppeuc F3 NPOWUBKY

Puc. 19. MeHnto ¢nem-namsath

3.1.4.1. Ilynkt meHio «COXpaHHUTh pe3ybTaTbD) MO3BOJSET COXPAHUTH HA TOJ-
KJIIOYEHHBINH (IIeI-IUCK XpaHUMbIE BO BHYTPEHHEW MaMATH IaHHBIE.
Baewnuil Bua okHa COXpaHeHus pe3yJIbTaToB IpeacrasieH Ha puc. 20.

10 58 10.06.2025 Kornmpoeatb Ha USB el

Log-chaiinsi | 9 |

CoxpaHuTtb
v [1aHHble DRM

4

[laHHble TpaHchopMaTopoB

v PesynbTathl

Puc. 20. Coxpanenue nannubix Ha USB-¢nem
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Bepcus 1.2
B 0CHOBHOI YacTu OKHa MepedMCIeHbl Pa3IMYHbIE TUIBI JaHHBIX, KOTOPbIE
MOTYT OBITh COXpaHEHbl BO BHYTPEHHEN maMsTH. P41oM ¢ Ha3BaHUEM THIIA
JaHHBIX pa3MelleH (ar BbIACICHUS.
CripaBa pacrosio;keHbl PyHKIIMOHAIBHBIE KHOTIKU:
e kHomKa «COoXpaHUTHY 3aIlyCKaeT MPOoIecC KOMMPOBAHUS BEIOPAHHBIX JaH-
HBIX Ha (premnt-auck.
® KHONKA «YJAIUTh» OYMILAET BEIOpaHHbIE pa3/ieibl BHYTPEHHEH MaMsTh
kHonka «Ha3zan» no3BossieT BEpHYTHCS B IPEABIAYLIEE MEHIO.

[ ]
3.1.4.2. Ilyuktsl «OOHOBUTH UHTEpdenc» U «OOHOBUTH MPOIIUBKY» MO3BOJSIOT

3.1.5.

3.2.1.

3.2.2.

3.3.1.

3.3.2.

OCYIIECTBUTH OOHOBJICHHE PA3JIMYHOTO IPOrPAMMHOIO OOECIeYeHHUs
npuodopa.
[TynxT «MHpOpManus o mpubdope» odecrednBaeT J0CTy K HH(OPMAIIUHU O Te-
KyIIei BepCUH MPOLIMBKH MPUOOpA U TapaMeTpax CUCTEMBI.

3.2. O6HoeneHue N0 u uHmepdgelica

OG6HoBneHue unTepdeiica.

JlaHHBIN pa3zien Mo3BoJIIET OOHOBUTH MHTEpdelic mpudopa.

O6nosnenue I10.

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

3.3. CoobuweHus1 06 owubkax

B ciryuae BO3HUKHOBEHHUS HEIITATHBIX CUTYaIMs B IpoIiecce padoThl Mprubdopa
Ha ero 3KpaH BBIBOIATCS pa3IMUHbIC HHPOPMAITMOHHBIE COOOIITECHHUS.
Bo3MoxHbIe coobiieHust 00 ommbkax U cmocoObl UX YCTPAHCHUS MPUBEACHBI
B TabJmie 3.

Tab6muna 3. CooOuienus o6 ommnodKax

Cooluienue Bo3mo:xxHasi npuunHa MeToabl yCTPaHEeHUs!

[IpeBbilIeHa nomycTu-
Masl TEMIIEpaTypa uc- KIAThCsl CHUKEHUS TeMIepa-
TOYHUKA TUTAHUS.

B nporecce paboTsl Temme-
pott P [IpuocranoButh paboTsl. Jlo-

paTypa UCTOYHHKA MUTa-

HUS TIPEBBICUIIA JOMTYCTH-

TYPbl HICTOYHHUKA ITUTAHHA.
MOC€ 3HA4YCHHC.

[IpeBbilieHa nomycru-
Masl TEMIIEpaTypa uc- KIAThCsl CHUKEHUS TeMIepa-

B nporecce paboTsl Temme-
poxt P [IpuocranoButh paboTsl. Jlo-

paTypa IpaiiBepa npeBbl-

cuJia JI0IyCTUMOE 3Haue-

HHC.

TOYHHKA TOKA. TYpHbI ApaiiBepa.

4. TpeboBaHusi 6e3onacHOCTU

4.1.

[Ipu skcmtyatanuu U TexHudeckoMm oociyxupanuu npudopa MKC-40AC co-
omonaroT TpedoBanus snekrpodesonacHoctu no 'OCT 12.3.019-80 u pyko-
BojCTBYIOTCS «[IpaBuimamMu TEXHMUYECKOH SKCIUTyaTallid SJIEKTPOYCTaHOBOK
oTpeOUTEeNeH».
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4.2,

4.3.

4.4.

4.5.

B cootBerctBuu ¢ 1. 2.4 I'OCT 12.3.019-80 3anpeiaercs moakiIr04eHue BX0/1-
HbIX 1ernei npudopa MKC-40AC nipu HaM4uK HaNpsHpKEHUST Ha 00HEKTE UCTIbI-
TaHHUSL.

[Toaxmouenue npudopa MKC-40AC k 00BbEKTY UCIBITAaHUS, HAXOISIIEMYCS
0J1 HAMPSDKEHUEM, MOXKET MPUBECTH K BBIXOY MpuOopa u3 crpos. ['apantus
MIPOU3BOAUTEIIS HE PACTIPOCTPAHSIETCS HAa TPUOOP, BHIBEICHHBIN U3 CTPOS B pe-
3yJIbTATE MOJIa4y Ha €r0 U3MEPUTEIIbHBIE BXO/IbI BEICOKOTO HAMPSIKEHHUS.
3anpemnaeTcst IKCIUTyaTanus mpuoopa 0e3 3alUTHOTO 3a3eMJICHHSI [IeTTH KOp-
myca 4epes KJIeMMY 3alluTHOTO 3a3emiieHus (1. 10 puc. 2).

3anperniaeTcsi 3aKpbIBaTh MTOCTOPOHHUMHU MPEIMETaMU U MaTepraiaMu BEHTH-
JSILMOHHBIE PENIETKHA Kopryca npubopa, pelieTK BEHTUIISITOPOB HA 3aJHEH
CTEHKE Mpuoopa.

TexHU4yeckoe obcnyxuBaHue

5.1.

5.2.

5.3.

5.4,

[Ipodunaktuyeckre pabOThl MPOBOAATCS C LEJIbI0 00ECTICUEHUsI HOPMATbHOM
paboThl MUKPOOMMETpPA B TEYEHUE CPOKA €0 IKCILTyaTanun. Yactora ocMOTpa
OTPENEIISICTCS. OKPYKAIOIIEeH Cpeoi, B KOTOPOM HaXOMsTCs MpUOOpPHI, U UH-
TEHCUBHOCTBIO MX AKCILTyaTal|H.

PekoMeHnyeMble BUJIbI U CPOKH MTPOBEICHUS POPUITAKTHUECKUX padoT:

e BusyanbHblli OCMOTp ¥ BHELIHSASA OYACTKA — €KEKBAPTAJIBHO;

e [lonHas npoBepKa TEXHUYECKOTO COCTOSHUS MPUOOpa — €XKETOIHO.

[Ipwm 3arps3HEHUN NEPEAHIONO MTAHENb TPOTUPATh BIAXKHOW BETOWIBIO. /[omyc-
KAeTCsl MCIOJb30BaHUE HEUTPAIBbHBIX MOIOIIHUX CpeacTB 0e3 aOpa3uBHBIX
BKIIIOUeHHH W oOezxupuBateneii tTumna «Hedpac C2-80/120» (6ensun «Ka-
jomay). Mcnonap30BaHre OPraHMYEeCKUX PacTBOPUTENEH, CONBBEHTOB, alleTO-
HOB U 1Ip. He Jonmyckaercs!

OuucTKy 5KpaHa NPOU3BOJIUTH YUCTOM CYyXOW MSTKOM TKAaHBIO, UCIOJbB3YS
CpEeICTBA JIJIsl OYMCTKH SKPAHOB KOMITBIOTEPOB, HOYTOYKOB, TEJIEBU30POB U TIP.

TeKyLwuin peMOHT

Texkyumii peMOHT OCYIIECTBIISIET TPEANPUITUE-U3TOTOBUTENb.

NMoBepka

[ToBepka mpubopa MKC-40AC ocyiiecTBiaseTcsi B COOTBETCTBUU C JOKYMEHTOM
[ITMP.411212.027 MII «Mukpoommerpsr UKC-40A, MKC-40AC. Meroauka mno-
BEPKU».

TpaHcnopTupoBaHMe U XpaHeHue

8.1.

MuKpoOMMETp JOITyCKAET XpaHEHUE CPOKOM JI0 6 MECSIIEB B yIIAaKOBKE MPE/i-
NPUATHSA-U3TOTOBUTENS TIPH TEMIIEpaType OKPY’KAoIIero Bo3ayxa oT +5 10
+40 °C u otHOCUTENBHOU BiIakHOCTH 10 80%. B momMemieHusax mis XpaHSHHUS
HE JIOJDKHO OBITH IBUTH, arPECCUBHBIX TA30B U IPYTHUX BPEIHBIX IPUMECEH, BBI-
3BIBAIOIINX KOPPO3HIO.
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Bepcus 1.2
8.2. CrmocoObl TpaHCIOPTUPOBAHHSI MHKPOOMMETpPA JOKHBI COOTBETCTBOBATH
I'OCT 22261-94.
YcioBus TPaHCIOPTUPOBAHUS MUKPOOMMETPA B YaCTH BO3JCHCTBUS MEXaHU-
YECKUX U KIIMMATHICCKUX (DaKTOPOB HE OJKHBI TIPEBHIIIATh CICTYIOIINX 3HA-
YEHHUI:
1)  ynmapHbIe Harpy3Ku:
- MakcuManbHOE yckopenue 30 m/c?;
- 4ucIo yaapoB B MUHYTY OT 80 no 120;
- TPOJOJDKUTENBHOCTH BO3/ACHCTBUA | 1.
2)  moBbIIICHHAS TeMmeparypa +55 °C;
3)  moHmxkeHHas Temmneparypa —25 °C;
4)  oTHOcHUTeNbHAs BIaxHOCTh 95% 1ipu 30 °C;
5)  armocdepnoe gasiaenue 70...106,7 kl1a.
8.3. Kimmartmueckue BO3ACUCTBHSI HA MUKPOOMMETpP TPH TPEICIBHBIX YCIOBHIX
TPAHCIIOPTUPOBAHUS JOJHKHBI COOTBETCTBOBATH YCIOBUSAM XPaHCHHS 3 WIIU 5
I'OCT 15150-69.

YTunusauus

MGPOHpI/IHTI/I}I I10 IIOATOTOBKC M OTIIPABKC MHUKPOOMMCTPA Ha YTHIU3AlIHUIO IIPOBO-
JATCs COI'JIaCHO Tpe6OBaHI/I}IM N HHCTPYKIUAM HpGHHpHHTHH-HOTpG6HT€HH.
MI/IKpOOMMeTp HC COACPKHUT APArouCHHbIX MCTAJIJIOB, ITOIJICIKAITHUX Hepepa60TKe,
HHBIX BCHICCTB, YTHIIN3allUA KOTOPBIX OCYIICCTBIISICTCA B 0cobooM IMOPAOKE U Tpe6yeT
JOIIOJIHUTCIIbHBIX MCP IJIA oOecnieueHuss 0€30IMacHOCTH.
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10. UcTopma nameHeHun

Jlara

Bepcus

Onucaunue

03.2024

1.0

[lepBas BepcHUsi JOKyYMEHTa

07.2025

1.1

- JononHeHo conepkanue paszaenoB « CTpyKTypa MEHIO»,
«3mepenue conporuBieHus», « DyHKIMS pa3MarHU4MBa-
HUs, «CepBUCHBIC QYHKITUH U PEKUMBI.

- JloGaBieHsl pa3zensl «/[ByxkaHallbHOE U3MEPEHUE COIIPO-
TUBJICHU, «Pesxkum Tpanchopmarop», «Tect DRM».

- Jlo6GaBieHO NpUJIOKEHUE C TaOJINLENH pEKOMEHIYEMBIX TO-
KOB JUUISl peKMMa pa3MarHu4MBaHUs

06.2026

1.2

- JlomonHeH 1.2.2.2. onucaHueM 0COOEHHOCTEH paboTHI C
CEHCOPHBIM IKPaHOM.

- JloGaBneHsl m1.5.3, 5.4, onuchIBaIONIEe 0COOCHHOCTH
OYMCTKH TMEepPETHEH IMaHEeIN B DKpaHa.

- B paznene 2.8. «Tect DRM» no6aBnen nmyHKT «Iloakiroue-
HUE K TpaHchopmaTopy», nepepadoran myHKT «IIpoBese-
HU€ UCITBITAHH

- Jlo6aBneno «IIpunoxenne B.» ¢ Tabnumamu pekoMeH 1ye-
MBIX 3HAYCHHH H3MEPHUTEIBHBIX TOKOB.

- Hob6asneno «llpunoxenne I'. AHanu3 u oLeHKa pe3yibTa-
ToB DRM-TecTa».
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Bepcus 1.2

NMPUNTOXXEHUE A. YcTaHOBOYHbIE NapamMeTpbl

1.

Kpemuienne naMepurenbHoro 0y0ka npyu CTallMOHAPHOW YCTaHOBKE JOITyC-
KaeTcs TM00 Ha CheMHbIE KPOHUITEWHBI, yCTAaHOBJIEHHBIE IO O0OKaM KopIyca,
1100 B 3ampeccoBaHHbIC BTYJIKUM MS 1o O0kaM Kopiyca BUHTaMU, BKpY4H-
BAaIOIIMMUCS Ha ITyOnHY He Oonee 12 mm.

Bce BEHTUIISIIMOHHBIE OTBEPCTHUS KOPITyCa U 3alUTHBIE PEIIETKA BEHTUJIS-
TOPOB JOJKHBI OBITh OTKPBITHI JJ1s1 CBOOOAHOTO MPOXOXKACHHS BO3AYXa.
N3mepurenbHble TPOBO/A U POBO/IA ONITUYECKOM CBSI3U MOCIE 3aKPETICHUS
B pa3zbeMax Ha 3aJHEH MaHeJIn MHUKPOOMMETpPA JOJDKHBI OBITh 3a(UKCUPO-
BaHbI CTSDKKOM, pasrpyskas pa3beMbl OT Beca MPOBOJIOB, BO U30€KaHUE UX
noBpexaeHus. Pannyc nzrnda npoBoaos npu 3toM — He MeHee 100 mm. Ta-
KHUM %€ 00pa30M peKOMEHYETCsl 3aKPENUTh U MPOBOJI CETEBOTO MUTAHUSI.
VY cTaHOBOYHBIE pa3Mephl IPUBEACHBI Ha pucC. A. 1.
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Puc. A.1. YcranoBouHbIe pa3Mepbl U3MEPUTEILHOTO OJIOKa
mukpoommeTpa MKC-40AC
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Bepcus 1.2

MpunoxeHue b. BbIOOp TOKOB pasMarHM4MBaHUs.

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

33



Tabnuiel peKOMEHAYEMbIX 3HAUCHU U3MEPUTEIBHOTO TOKa

NMpunoxeHue B. BbiIOop nameputenbHOro 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.

OoOpature BHUManue! [IpuBeeHHbIE 3HAYEHNS COIPOTUBIIEHUN OOMOTOK SIBJISI-

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

CpPaBHEHUS CJEIyeT UCIO0JIb30BaTh MACHOPTHBIE TAHHBIE KOHKPETHOTO TpaHchopma-

TOpa W/ PE3YIIbTATHI IPCABIAYIIUX ITPOBCACHHBIX HA HCM 3aMCPOB.

TpexdasHble gByxobmoTOUYHbIE TPaHCPOpmaTOpbl 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 TpaHcopmaTopbl 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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Bepcus 1.2

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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Bepcus 1.2
MpunoxeHue I'. AHanu3 n oueHkKa 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 MCKOY Pa3JINYHBIMHA Q)aSaMI/I IIpHU OJHOM U TOM KC IMOJTOKCHHUH OTBCTBJICHHUA,
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 nis ucnpasuoro PITH:

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 OCUMJIIIOTPAMMBI:

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.

« HopmajbHoe 3HaAYEeHHe: COOTBETCTBYET 3TAUIOHHON OCHMIIIOTPAMME 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 NN «HEPOBHOCTH» KPUBOU TOKa B IPOIIECCE
NEPEKITIOYEHUS MTOCIIe BBIYUTAHUS OOLIEH TPEHIOBOM COCTABIIAIOMICH.

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

o OTKJIOHEHMA: MTOBBIIICHHBI YPOBEHb IyJbCcalliii OOBIYHO CBSA3aH C HECTa-

OMJIBHBIM INOBCACHUEM KOHTAKTOB, z[pe6e3r0M HJIM YaCTUYHBIM IIPCPBIBAHUCM
TOKaA.

IIpuHIMNIBI HHTEPNPETANNH KOJUYECTBEHHBIX MOKA3aTEeH:

Tun cpaBHenuss | Kpurepnii oneHkn

Mexnay pazamu | 3HaueHUsE KPYTU3HBI U MyJIbCAlUN JOJKHBI OBITh CXOKUMHU IS
OJIHOTO Y TOTO K€ MOJIOKEHUSI OTBETBIICHUS. 3HAUUTEIIbHBIE
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 BBOJI€ B DKCIUTyaTaluuto. POCT ypoBHS mmyJibcanuii
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 O0iee HaEKHBIMH, YEM
WCITOJIb30BAaHUE a0COTIOTHBIX MPECTbHBIX 3HAYCHUH.
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