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YBaxaembln noKynatenb, bnarogapum Bac 3a Bbibop Hawero obopyaosaHua. Hactosuee
PyKoBOACTBO COAEPXKUT CBeAeHWss O NpuHuune paboTbl, YCTPOWCTBE M XapPaKTEPUCTUKAX
AHannsatopos Xmummyeckmx MictouHnkos Toka ACK2.5.10.1, ACK2.5.10.2 n ACK2.5.10.8, a Take
yKasaHusA, Heobxogumble ANA MX NpaBuabHOW M 6Be3onacHoM 3KcnayaTauumu, cobntoaeHue
KOTOpbIx 0becneunT 6ecnepeboliHyo, 4OATOCPOYUHYIO N UCNPaBHYIO paboTy Npnbopos.

AHanuzatopbl ACK2.5.10.1, ACK2.5.10.2 1 ACK2.5.10.8 oTanyaroTca gpyr ot Apyra TONbKO
Ko/nnyectBoM KaHanos (oamH ana ACK2.5.10.1, asa gna ACK2.5.10.2, nnbo Bocemb Ans
ACK2.5.10.8), B 0CTa/lbHOM UMET WAEHTUYHbIE TEXHUYECKME U  3IKCNyaTauMOHHble
XapaKTePUCTUKMN.

AHanmsaTtopbl ACK2.5.10.1, ACK2.5.10.2 n ACK2.5.10.8 npeactaBnaetr coboi CnoxHble
3NEKTPOHHbIE YCTpOKMCTBA, paboTatowme OT CETU NMEepeMeHHOro ToKa C HanpsxeHuem 220 B.
HenpasunbHaa  akcnayataums  AHanmsaTtopoB, pabota npubopa 6e3  3azemneHuA
N He cobntoaeHne TeEXHUKN 6e30MacHOCTU MOKET CTaTb NMPUYMHOM NMOPAXKEHUA SNEKTPUYECKUM
TOKOM, Cepbe3HbIX TPaBM Man cMepTu. K paboTe ¢ AHanM3aTopamm A0MNYCKAOTCA TONbKO MU,
BHMMATENbHO U3y4YMBLLUME HacToAWwee PyKoBOACTBO.

PUCyHKM B faHHOM PyKoBoacTBe npuBeaeHbl gns yaobctBa onucaHusa. OHM moryT
HEe3HAUYUTENIbHO OTINYATLCA OT MOAEPHU3UPOBAHHbIX BEPCUIA NPUBOPOB.

Mo Bcem Bonpocam, CBA3AHHbIM C 3KCNAyaTaumein u obcayxuBaHmem npnbopos, npocbba
obpalwaTbcs No 3/1eKTPoHHOM noyTe: Yarst@mail.ru.

Takke, npocum Bac obpalwaTbca NO YyKa3aHHOMY 3/71EKTPOHHOMY agpecy C Bawwumwu
NnoMKefaHMAMM U 3aMeyvyaHuMAMMK, Kacawlmmuca paboTbl nNpubopoB M NPOrPammHOro
obecneyeHus.

O6HOoBNEHMA  Nporpamm,  OOMNOAHMTENbHAa  WHbOpPMauMA, KaTanorM  NpPoOAyKUUM
000 "APOCTAHMALL" 1 AOKYMeHTauuIo K Helt Bbl MOXKeTe HalTW Ha HalemM CalTe B CEeTU
NHTepHeT: https://battery-analyzers.ru/.
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NEPEYEHb NPUHATbLIX COKPALLEEHWIA 1 OBO3HAYEHWI

CHCC — CHarge Constant Current — 3apag XUT 3agaHHbIM NOCTOAHHbIM TOKOM;

CHCP — CHarge Constant Power — 3apsag XUT 3agaHHOM NOCTOAHHON MOLLHOCTbIO;

CHCV — CHarge Constant Voltage — po3apag XUT npu 3agaHHOM NOCTOSAHHOM HanpPsAMKeHUu;

DCHCC — DisCHarge Constant Current — paspag XUT 3agaHHbIM NOCTOAHHbIM TOKOM;

DCHCP — DisCHarge Constant Power — pa3paa XMUT 3agaHHO NOCTOAHHOM MOLLHOCTbIO;

DCHCR — DisCHarge Constant Resistance — pa3pag XUT Ha 3agaHHOe NOCTOAHHOEe

CONPOTUBJIEHUE;
DCHCV — DisCHarge Constatn Voltage — gopaspsg XUT npu 3agaHHOM NOCTOAHHOM
HaNpPAXeHUN;

ESR — Equivalent Series Resistance — akBMBasieHTHOE NocneAo0BaTelbHOE conpoTuaeHune XUT;

U — HanpAKeHune, B;

| —TOK, A, MA, MKA;

P — mowHoCTb, BT, MBT, MKBT;

R — conpotusnenune, Om, KOm, MOm;

C — aneKkTpmnyeckaa émkoctb XUT, @;

Q — 3apAag, nony4vyeHHbIM (oTaaHHbIM) XUT, inbo nonHaa émKoctb XUT, A-u, mA-y;

E — sHeprua, nonyyeHHan (otgaHHan) XUT, ninbo nonHaa sHeproémrkoctb XUT, BT-u, mBT-y;

t —Bpems, ¢, MWH, Y, CyT;

N — HOMep TeKyL,Eero UMKNa nporpaMmsbl TectupoBanua XUT, ninbo obuiee 3agaHHOe YmMcno
LMKNOB Nporpammbl TectuposaHua XUT;

dU — ckayek (nepenas) HanpaxXeHus;

ALLN — AHanoroso-Lndposoii NMpeobpasosatenn;

XUT — Xumunueckuit UctouHmK ToKa (aKKymynaTop, cynepKkoHgeHcaTop, 1Mbo apyron);

KNA — KoaddunuymeHt NMonesHoro encteus;

MO — MporpammHoe ObecneyeHune (Nporpamma ynpasaeHus npubopom);

LUBA — Lluknnyeckaa BonbT-AMnepomeTpus;

KOMMNA. — KOMNANEKT;

CM. — CMOTpWY;

TOYKa — Habop 3HAYeHUI NnapameTpoB TecTupoBaHma XUT (Homep LMK, MapKep Lwara,

HanpsxxeHne Ha XUT, Tok yepe3 XUT n ESR XMUT) B KOHKPETHbIN MOMEHT BPEMEHMU.



1 HASHAYEHUWE NMPUBOPA

AHanunsatopbl ACK2.5.10.1, ACK2.5.10.2 1 ACK2.5.10.8 npeaHa3Ha4vyeHbl 414 UCNbITaHUA:

® AKKYMYANATOPOB Pa3/INYHbIX 3NeKTpoxnmmnyeckmx cuctem (Li-ION, Li-Po, LiFePO4, NMC,
Ni-Cd, Ni-MH, Pb-Acid n mHO»ecTBa Apyrux);

e CynepkoHaeHcaTopos (MoHucTOpOB);

e [aNbBaHWYECKMX IN1EMEHTOB;

e TONAMBHbLIX 3N1€MEHTOB;

o doTO3NEeKTPUYECKMX NpeobpasoBaTeneit (ConHeuHbIx 6aTapeit);

® D/IeKTPOXMMMUYECKUX AYEEK;

e J1tobbIX APYTUX UCTOYHUKOB M HAKOMUTENEM NIEKTPUYECKON IHEPTUM.

UcnbiTaHna XUT npoBogATCA NO cocTaB/ieHHOM [Toab3oBaTeNneM NpPorpaMmme, CoAepKallen:

e 0 3 Wwaros NoAroToBKM TECTUPOBAHMSA, BbIMNONHAEMbIX O4HOKPATHO BHavane TecTa;

e 10 42 WaroB 0OCHOBHOM LUMKANYECKOM YaCTU NPOrpaMMbl, BbINOHAEMOM 3aAaHHOe
KONMYeCTBO pa3 (LMKNOoB);

e 0 3 Wwaros 3aBepLUEHUA TECTUPOBAHMA, BbINOJHAEMbIX OAHOKPATHO B KOHLLE TECTa.

Ha Kaxkaom ware (3a HEKOTOPbIM UCKOYEHUEM, CM. pa3gen 11) npubop MoKeT BbINONHUTb:

e 3apaa XUT 3agaHHbIM NOCTOAHHbIM ToKom (CHCC);

e 3apag XUT 3agaHHOM NoCcTosAHHOW mowHocTblo (CHCP);

e [Jlosapag XUT npu 3agaHHOM NOCTOAHHOM HanpsskeHuu (CHCV);
e Paspsag XUT 3agaHHbIM NOCTOAHHBIM TOKOM (DCHCC);

e Pas3psaa XUT 3agaHHOM NocToOAHHOM MoLLHocTbio (DCHCP);

e Paspsg XUT Ha 3agaHHoe noctosiHHoe conpoTtusneHme (DCHCR);
e [lopaspag XUT npu 3afaHHOM NOCTOAHHOM HanpsxxeHun (DCHCV);
e Penakcaumio (naysy);

e Pa3BépTKy ToOKa (l) yepes XUT Bo BpemeHu;

e Pas3BépTKy mouHoctu (P) Ha XUT Bo BpemeHu;

e Pa3BépTKy conpotmsieHns paspaaa XUT (R) Bo BpemeHu;

e Pa3BépTKy HanpsaxeHua (U) Ha XUT Bo BpemeHy;

e Pexxmm umnynbcos ToKa (l);

e Pexum umnynbcos mowHocTn (P);

e PexMm umnynbcoB conpoTtueaeHuns paspaga XUT (R);

e 3anucb HanpAXKeHus Ha Knemmax npmubopa (camonuceu, U).

MNoapobHoe onucaHue pexxumoBs TecTupoBaHua XUT cm. B pasgene 11.

AnHanusatopbl ACK2.5.10.1, ACK2.5.10.2 n ACK2.5.10.8 onpegensatoT:

e Hanpa)eHue Ha XUT, B, ToK yepe3 XUT, MA, MTHOBEHHOE 3HAYeHWE IKBUBANEHTHOTO
nocneposatesnibHoro conpotmsieHnsa XUT (ESR), Om, TeKyLLYO OTAAHHYIO (NOMYYEeHHY0)
€MKOCTb, MA-Y, TEKYLLYIO OTAAHHYIO (NONYyYEeHHYI0) SHEPrUto, MBT-4 — KaK QyHKLMIO
OT BpemeHu pa3paaa (3apaana);

e EmkocTb XUT no 3apagy, MA-y;

e EmkocTb XUT no sHeprum (sHeproémkocTb), MBT-u;

® D/IeKTpUYEecKyto EMKOCTb (cynepkoHaeHcaTopos), @;

e KM/ xpaHeHua 3apaga (no A-y), %;

e KM xpaHeHus sHeprum (no BTtu), %;

e JKBMBaNeHTHOe nocnegosaTtesibHoe conpoTtmsnenue XUT (ESR), Om;

o CpeaHui TOK yTeuku Yyepes XUT 3a Kaxkabli LUK, MA.
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Mpubopbl umetoT oamH (ana AHanusatopa ACK2.5.10.1), aBa (ana Axanmsatopa
ACK2.5.10.2) nnu Bocemb (ana AHanmsaTtopa ACK2.5.10.8) He3aBUCMMbIX KaHaN0B, KaXAbli
M3 KOTOpbIX coveTaeT B cebe MHOTOPEXMMHbBIA MUCTOYHUK TOKA M MHOFOPEXUMHYHO
3NIEKTPOHHYIO HarpysKy.

Kaxkablh KaHan ummeeT 8 [p[Mana3oHOB BOCMPOM3BEAEHMA W U3MEPEHMA TOKa uvepes
nccnegyembin XUT. Paboumin gmana3oH TOKa A/ KaxKAOro KaHasia npubopa coctasnser
oT 2,5 MKA go 2,5 A 6e3 notepu TOYHOCTU M3MEPEHUSA, YTO MNO3BOJAET TECTUPOBATb KakK
aKKymynatopbl ¢ émKoctblo 10 Ay u bGonee, Tak U MMUHMATIOPHbIE 3EMEHTbI MUTAHUS
(baTapelikn gns Hapy4yHbIX YacoB M MPOYME), @ TaKXKe IKCNEepUMEHTasibHble nabopaTopHble
AYENKN, copepKalwme MUKPOrpammMbl MUCCNedyeMblX BeLWecTB, B TOM 4uUC/Ie MEeToA0M
Lnknunyeckoit BonbT-AmnepomeTtpum (LIBA).

Mpubopbl 060pyAOBaHbI KOHTAKTHBIMU YCTPOMCTBAMM, NO3BOMAKOWMMMN NOoAKAO4aTL XUT
UMAMHApPUYeckon ¢opmbl pasnmuHbix Tunopasmepos (AA, AAA, C, D, 14500, 18650, 26650,
21700, "nyrosuua" u npouux). XUT uHbIX Popm mam 6OabIMX PaA3MepPoB MNOAKAOYAOTCA
K AHanu3aTopam C MOMOLLbIO BXOAAWMX B KOMMNAEKT MNOCTAaBKM MNPOBOAOB C 3a*KMMaMu
"Kpokoaun".

Mpnbopbl MMetT ABYXNONAPHbIA BXOA-BbIXOZ, U, NPU HEOBXOAMMOCTM, MOTYT pPa3pAXKaTb
Tectupyembiii XUT ao 0 B 1 nepesapaxkaTtb B 06paTHYHO CTOPOHY.

B cnyvyae HeobxoanMMOCTU yBeANYEHUA TOKA TecTupoBaHmsa XUT cebliwe 2,5 A, BO3MOXKHaA
napannenbHaa paboTa CMexHbIX KaHanos npubopa B NOO6OM KonmyectBe UM B NtobbIX
coyeTaHuax (Tonbko ans AHanuszatopos ACK2.5.10.2 n ACK2.5.10.8). TaK, npu obbegmHeHUn
obounx KaHanoB AHanmsaTopa ACK2.5.10.2 Bo3mOXHO TectupoBaHue XUT npu Tokax go 5 A.
Mpn 06begmMHEHMN BCceX BOCbMW KaHanoB AHanmnsatopa ACK2.5.10.8 BO3MOXKHO TeCTUpPOBaHME
XUT npu Tokax go 20 A.

AHanmnszaTtopbl XUT ACK2.5.10.1, ACK2.5.10.2 n ACK2.5.10.8 CKOHCTpYMpOBaHbl AN paboTbl
nog ynpasneHvem KomnbtoTepa [Monb3oBatena. CBasb npubopa € KOMMbIOTEPOM
OCYLLECTB/IAETCA Yepe3 KOMMNbIOTEPHYHO ceTb nocpeacTsom uHTepdelica Ethernet.

Ha KomnbtoTepe [lonb3oBatenda  yCTaHaBAMBAETCA  yHUBEpCasbHOe  MpUKAagHoe
nporpammHoe obecneveHune Ys1l28, Heobxogmmoe ANA 3af4aHWsA NapamMeTpPoB TeCTMPOBaHMA
XUT n nonyyeHuna pesynbTaToB U3MEPEHUN.

Ha Bpems nposeaeHus TecTupoBanua XUT KoMnbloTep MOXKET ObiTb BbIKAtOYEH. [pn 3Tom
AHanunsaTop NPOAOIKUT PaboTy B aBTOHOMHOM peXUMeE, @ TeKyLune pesybTaTbl U3MEPEHNI
O6yAyT 3anucbiBaTbCA BO BHYTPEHHIOK NamATb npubopa. Mpu cneaytowem BKAOYEHUMU
KOMMNblOTEPA W YCTAaHOBNEHUM CBA3M C npubopom, HapaboTaHHble JAaHHble OyayT
aBTOMaTUYeCKM nepedaHbl Ha KomnbtoTep, ob6paboTaHbl U coXpaHeHbl B ¢alinbl pe3ynbTaTos
N3MepeHun.

O6bem BHyTpeHHel namaTu cnocobeH BmectuTb 6onee 270 Tbicady TOueK nsmepeHma
napameTtpoB Tectupyembix XWUT. T[lamaTb AHanusaTtopa pacnpegensaerca mexagy Bcemu
KaHafnamu npubopa no mepe HeOBXOAMMOCTM W MONHOCTbIO OYMLLAETCA Mocae nepesayu
HapaboTaHHbIX AaHHbIX HA KoMmNbloTep 6e3 npepbiBaHUA paboTbl Npubopa.

* CM. nepeyeHb NPUHATLIX COKPALLEHNN U 0603HAYEHUA.



2 KOMMNJIEKTHOCTb NOCTABKU

Tabnunua 1 - KomnnekTHOCTb NocTaBkM AHanmsatopa ACK2.5.10.1

Mpume-
No HanmeHoBaHuMe Kon-Bo P
YyaHue
Ananunszatop ACK2.5.10.1
1 AHATIU3ATOP XUT ACK 2.5.10.1 1 wT.
CETb
NUTAHKE O
ABAPUS O
namsaTs O
ceazbcnk )
www.yarst.org J
NINHA
2 1 komna. A
0,1 m.
Habop Kpenexka 41a NoAKAOYEHMA NPOBOAOB C 3aXKMMaMm
"Kpokoann"
3 W% 1 komn.
> 2 3
12 -
¥ v) i‘» )
NINHA
4 1 wrT. A
1,8 m.
OnvHa
5 1 wr.
1,8 m




Tabnumua 1 - KomnnekTHOCTb nocTaBkn AHanmsaTtopa ACK2.5.10.1. MpoaonskeHue.

Ne HavmeHoBaHue Kon-Bo Mpume-
YaHue
Mnata nosepku MMMN-1
6 1 wrT.
7 1 wr.
8 | NporpammHoe obecneyeHune Ys128 Ha HocuTene 1 3kKs.
9 | ®opmynap 006APCT.0000-0 ®O 1 3K3.
10 | PyrkoBoacTBo no akcnayataummn 006APCT.0000-0 P2 1 3kKs.
11 MeTogmnKka nosepkun PT-MI1-5236-551-2018 1 5K3
(3neKkTpoHHaA Konua Ha HocuTene) ’
12 | Tapa ynakoBo4yHas 1 wr.

KomnnekTHOCTb MNOCTaBKM W BHewHWin Bua AHanmsatopa ACK2.5.10.1 moryt 6biTb
N3MEeHEeHbl NPOM3BOAMTENEM U HEe OTPa*KeHbl B HACTOALLLEM AOKYMEHTE.




Tabnunua 2 - KomnnekTHoCTb NocTaBKkM AHanmsatopa ACK2.5.10.2

Mpume-
No HanmeHoBaHue Kon-Bo P
yaHue
AHanmnsatop ACK2.5.10.2
EEND AHANTU3ATOP XUT
ACK 2.5.10.2
1 1 wr.
SpocTarmom
www.yarst.org
ZINHA
2 1 Komnn. A
0,1 m.
3 1 komnn.
Habop Kpenexa An1a NogKNOYEeHUA NPOBOAOB C 3aXKMMaMU
"Kpokoann" nan nepemblyex
4 | T 1 komnn.
g»z arﬂtffmr
@m ™
OnnHa
5 1 wrT.
1,8 m.




Tabnunua 2 - KomnnekTHOCTb nocTaBkun AHanmsaTtopa ACK2.5.10.2. MpoaonkeHue.

No HanmeHoBaHue Kon-so pume-
YaHue
Kabenb nHtepdelicHbin Ethernet
OnunHa
6 1 wr. 18m
7 1 wr.
8 1 wr.
9 | NporpammHoe obecneyeHune Ys128 Ha HocuTene 1 3Ks.
10 | dopmynap 005APCT.0000-0 ©O 1 3Ks.
11 | PykoBogcTteo no akcnayataumm 005APCT.0000-0 P23 1 3Ks.
12 MeTogmKa nosepkun PT-MI1-5236-551-2018 1 5K3
(3nekTpoHHan KonuAa Ha HocuTene) '
13 | Tapa ynakoBo4HasA 1 wr.

KomMnnekTHOCTb MOCTaBKM W BHewHW Bua Ananmsatopa ACK2.5.10.2 moryt 6biTb
N3MEHEHbI MPOM3BOAMTENEM U HE OTPArKeHbl B HACTOALLEM AOKYMEHTE.
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Tabnunua 3 - KomnnekTHoCTb NocTaBkM AHanmsatopa ACK2.5.10.8

No HavmeHoBaHue Kon-Bo Mpume-
YaHue
AHanusatop ACK2.5.10.8
"! “! !!l ,,,,,,,,,,,,,,,,,,
! ‘ II’I lhl! l! ! Lur.
Wl T .
(i +III| i ||||ﬂuu 1 B
Habop npoBoaos ¢ 3axknumamm "Kpokogumn"
2 1 komnaA. 'DO'T::
3 1 komnaA.
Habop Kpenexa Ana NogKNoYeHUA NPOBOAOB C 3aXKMMaMU
"Kpokoann" nan nepemblyex
4 1 komnn.
OnvHa
5 1 wT. 18m.
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Tabnumua 3 - KomnaekTHOCTb nocTaBkn AHanusaTtopa ACK2.5.10.8. MpoaoskeHue.

No HanmeHoBaHue Kon-so pume-
YaHue
Kabenb nHtepdencHoin Ethernet
p—— OnvHa
° ’ E ¥ I
7 1 komn.
OTBepTKa
8 P e 1 wr.
Mnata nosepkm MMM-1
9 1 wr.
10 1w
11 | NporpammHoe obecneyeHne Ys128 Ha HocuTene 1 3Ks.
12 | dopmynap 004APCT.0000-0 ©O 1 3Ks.
13 | PykoBogcTteo no akcnayataumm 004A4PCT.0000-0 P32 1 3Ks.
14 MeToguKka nosepkn PT-MI1-5236-551-2018 1 5K3
(anekTpoHHan KonuA Ha HocuTene) '
15 | Tapa ynakoBo4Has 1w

KomnnekTHOCTb MNOCTaBKM W BHewHW Bua AHanmsatopa ACK2.5.10.8 moryt 6biTb

M3MEHEHDbI NponsBoAUTENEM U HE OTPAXKEHbI B HACTOALLEM OOKYMEHTE.
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3 MEPbI BE3ONACHOCTH

AHanunsaTtopbl XUT ACK2.5.10.1, ACK2.5.10.2 n ACK2.5.10.8 npeactaBnatoT cobon CnoxKHble
3NEKTPOHHbIE YCTPOWCTBA, paboTatoumMe OT CETU MEepPeMEHHOro TOKa C HanpaxeHuem 220 B.
HenpasunbHaa 3kcnayaTaumsa AHanusaTopos, pabota npubopos 6e3  3asemseHuA
N He cobntopeHne TeXHUKN 6e30MacHOCTM MOXKET CTaTb MPUYNHON BbixoAa npmbopa us cTpos,
nopaxeHuA aNeKTPUYECKUM TOKOM, OXKOT0B, CEPbE3HbIX TPAaBM UAN CMEpPTH.

K paboTte ¢ npubopamm fonNycKatoTca TONbKO ANLA, BHUMATENbHO M3YYMBLUME HACTOALLEE
PykosoacTso.

B paHHOM pasgene yKasaHuMAa no 6HesonacHOCTM nogpasgenatorca Ha "OnacHocTb"
n "MpeaynpexageHune", nosatomy cneayetr yAaenatb ocoboe BHUMAHME CUMBOAAM

(OnacHocTb) n (MpeaynpeskaeHne) U COOTBETCTBYHOLLEMY COAEPKAHMNIO TEKCTA.

Cumson O3HayaeT, YTo HenpaBW/IbHaA 3KCM/yaTauua npubopa MOXKEeT CTaTb
NPUYMHOM NOPaXKEHNA ITEKTPUYECKMM TOKOM, CEPbE3HbIX TPAaBM UM CMEPTHU.

Cumson O3HayaeT, YTO HenpaBW/IbHAA 3KCMayaTauma nNpubopa MOMKET NpUBECTU
K HeuCnpaBHOCTAM npubopa, MOBPEKAEHUAM €ro BHYTPEHHUX 3/IEKTPOHHbIX CXeM
WAN K APYTMM CEPbE3HbIM NOCNEACTBUAM.

1. MoaknoyaiTe npubop K 3NEKTPOCETU C TrapaHTUPOBAHHBIM  HAAEMKHbIM
3a3emnieHMem. B cnyyae oOTCyTCTBMA pPO3ETKM C paboyMm NPOBOOSHMKOM 3a3eMJ/IEHMS,
COeAMHEHHbIM C KOHTYPOM 33a3eM/IeHUA 34aHUA WM CETU INEKTPOCHABXKEeHUA, UCNoNb3yiTe
MeAHbII MPOBOZ, 3a3eMIeHNA CceueHnem He MeHee 1 MM’ (B KOMMIEKT MOCTaBKM He BXOAWT),
NPUCOEANHAEMbIN MEXAY KOHTAKTOM 3a3eMJ/IEHUA Ha 3aaHen naHenu npubopa (nosvuma 11,
PUCYHOK 2, 5 1 9) n pabouymm KOHTYpOM 3a3emsieHua B nomellieHun. Pabota npubopa 6es
3a3eM/IeHUs MOXKET CTaTb NPUUYMHON BbiIxoga Npubopa U3 CTPOs, NOPAXKEHUS SNEKTPUYECKUM
TOKOM, CEpPbe3HbIX TPAaBM UAN CMEPTMU.

2. He npousBogute Kakue-nmbo pencteua ¢ XUT, a Takke C npoBogamu
noakntoveHmna XMUT K npubopy, B penume paboTbl 4aHHOIO KaHana AHanus3aTtopa, OT/IMYHOIO
oT pexuma "MPOCTOM" (cm. nopgpasgen 19.1). 3TO MOMET NPMBECTM K MOPaXKEHMIO
3NEeKTPUYECKMM TOKOM, MOXKaPY UK K BbIxoAy npmnbopa m3 cTpos.

3. MNpn noakntoyeHun Ttectupyemoro XUT K npubopy € NOMOLLbIO MNPOBOAOSB,
MCNONb3ylTe MNPOBOAa C 3aXMMamMu "Kpokoaun", Bxogalme B KOMMJIEKT NOCTaBKWU, NGO
ceyeHMem He meHee 2,5 mMm? npuv 3ameHe WTaTHbIX. [poBOAAa MeHbLUIEero ce4eHmna MOryT CUbHO
HarpeBaTbCA, BHECYT 3HAUMTE/NbHYIO MNOTPELHOCTb B Pe3ynbTaTbl USMEPEHUM M MOTYT CTaTb
NPMYMHOM NoxKapa.

4, Bceraa HageXHO 3aTArMBanTe BUHTbI NPUCOEANHEHMA NPOBOAOB UM NEPEMbIYEK
K Kn1emmam npubopa. MNaoxXon KOHTAKT MOXKET CTaTb MPUUYNHOMN HarpeBa U BO3ropaHus.
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5. A Hukorga He 3amblKailTe HaAKOPOTKO KaeMmbl npubopa npu NOAKNOYEHHOM
K Hemy XUT. 9To MOXKeT NPMUBECTU K MOXKapy UM K Bbixoay npmubopa m3 cTpos.
6

. A He pasbupaite npmbop M He CHMMAMNTE C HEro KPbIWKY, €CAN OH MOAKAYEH
K ceTu, n B TeyeHmne 10 MUHYT NOC/Ie OTKAKOYEHUA NMUTAHMA. ITO MOXKET MPUBECTM K MOPAXKEHUIO
3NEKTPUYECKMM TOKOM U CMEPTMU.

7. A He skcnnyatupyite npubop ¢ npoBogamm M Kabensmu C noBpeXAeHHOMU
N30nAUMEN. DTO MOXKET MPUBECTM K NMOPAMKEHMIO INEKTPUYECKMM TOKOM, NOXKAPY UK K BbIXO4Y
npubopa ms cTpos.

8. A He skcnnyaTupyiite npubop B YCNOBMAX, 3aTPYAHAOWMX O0CTYN BO34yxa
K BEHTWIAUMOHHbIM LWENAM Ha nepeaHen naHenu npubopa, M OTBOAL CTPyM BO3Ayxa
M3 BEHTMNATOPA Ha 3a4Hel naHenu. ITO MOXKEeT NPUBECTM K Neperpesy M K Bbixogy npubopa
n3 cTpos.

9. A Mpubop npeaHasHayeH A1A 3SKCNAyaTauuu BHYTPU MNOMELLEHMI B YCAOBMAX
HOPMaNbHOM, XMMMWYECKU MHEpPTHOM aTmocdepbl. He sKcnayaTupyiTe Npubop Ha OTKPLITOM
BO3AYXe W B YCNOBMAX, A€ Ha Kopnyc Nnpubopa v B ero BEHTUAALMOHHbIE OTBEPCTUA MOTYT
nonagaTtb cHer, 6pbI3rM BAarn, NPOBOAALLAA MNbiAb, NPOBOAALLME BOMIOKHA, MKUAKOCTU NOObIX
TUNOB, HAaCEKOMble, NMOCTOPOHHME MeXaHUYecKne npegMeTbl, KOPPO3MOHHO-AaKTUBHbIE rasbl,
napbl 1 Tak ganee. ITo NpMBeAET K Bbixogy npubopa mn3 cTpos.

>

10. Mpu BHOCe npubopa B Tennoe MOMELLeHNe B XO/N0AHOE BpemA roaa,
HeobXoAMMO BbIKAATb HE MeHee Tpex 4acoB nepesn BKAoYeHMem npubopa. JaHHoe Bpems
HeobXxoAMMO ANA UCNapeHUa KoHAEeHCcaTa BAarM, NoABAEHNE KOTOPOro BO3MOXHO Ha BHELUHWUX
M BHYTPEHHUX 31emeHTax AHann3atopa. ITo NpeaoTBPATUT Bbixog, Npubopa 13 cTpos.

>

11. He nopaBaiiTe Ha KAEMMbl KOHKPETHOro KaHana npubopa HanpsaKeHue
€ abCoNOTHbIM 3HayeHnem 6onee 5 B. 3To MOXKeT NPMBECTM K Bbixogy Npubopa us cTpos.

>

12. He nopgaBaiTe Ha Knemmbl nNpubopa oTHOCUTENbHO Kopnyca npubopa (uenwm
3a3eMieHns), TM60 Mexay KNeMmMaMK pasHbiX KaHanoB Npubopa Hanps)KeHue ¢ abconoTHbIM
3HauyeHvem 6onee 40 B. 3To MOXKeT NPMBECTYU K BbiXxoay npubopa ns cTpos.

>

13. He aKkcnnyatupyiite npubop B6/M3NM OOBEKTOB W YCTAHOBOK, ABASIOLLIMXCA
MCTOYHMKAMWU CU/IbHBIX 3NEKTPOMArHUTHbBIX U3YYEHUI U NOMEX, B TOM YMCAE MMMY/bCHbIX,
BAMAHUIO KOTOPbIX MOXeT ObiTb noagepeH npubop. ITO MOXKET MPUBECTU K UCKANKEHWUIO
pe3ybTaToOB M3MEPEHUI U K Bbixoay Nnpubopa n3 cTpos.
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14. He noakntoyante K Tectupyemomy XUT n K Knemmam AHanmsatopa WHble
3NeKTpPUYeCcKne Lenu, He OTHocAwMecas K pabote npubopa. ITO MOXKET npUBECTH
K UCKA*KEHUIO pe3yibTaToOB M3MEPEHUI U K BbixoAay Nnpubopa n3 cTpos.

15. Ona nogKNwyeHUAa K KOHTAKTHbIM YycTpolcTBam AHanvsaTopa MpoBoAOB
C 3akumamum "Kpokogun" (cm. NyHKT 2 Tabaumupl 1, 2 n 3) MAM nepemblyeK (CM. NYHKT 3
Tabnuubl 2 M 3) NoNb3yhWTeCb TONIbKO PYYHbIM, HE MEXaHM3MPOBAHHbIM MHCTPYMEHTOM
(oTBEpPTKOM). He cneayeT ncnonb3oBaTb 418 3TUX LeNel aneKkTpmuyeckme nMbo nHeBMaTUyecKume
Apenn, WypynoBépTbl, ranMKkoBepTbl U WMHOM MEXAHMU3MPOBAHHbLIN WMHCTPYMEHT. ITO MOXKeT
NPWUBECTU K CPbIBY WANLOB BUHTOB (CM. NYHKT 3 Tabanubl 1 v nyHKT 4 Tabauvubl 2 1 3), NoN10OMKe
KOHTAKTHbIX YyCTPOMCTB AHaNM3aTopa U K Bbixoay Npubopa 13 cTpos.

16. Mpu moHTaxke AHanmszatopa ACK2.5.10.8 B cTpoiiky 19", nonb3ynTecb TONbKO
PYYHbIM, HE MEXaHU3MPOBAHHbIM MHCTPYMEHTOM (OTBepTKOM). He cneayeT ncnonb3osBaTb AN
3TUX Lenel afieKTpu4eckne nbo nHeBMaTUYECKMe Apenu, WypynoBEPTbI, FAMKOBEPTbI U UHOM
MEXaHMU3UPOBAHHbIN UHCTPYMEHT. 3TO MOXKET NPMUBECTU K CPbIBY LUNLLOB KPENEXHbIX BUHTOB
(cm. NyHKT 7 Tabnuubl 3), a TaKKe K MOBPENKAEHUIO JIAKOKPACOYHOro MOKPbLITUA Kopmnyca
npubopa.

17. He pekomeHayeTcA BbIKAOYATb M OCTABAATb BbIKAKOYEHHbIM AHANM3aTop
C NpucoeguMHeHHbIM K ero kaemmam XUT. ITO MOMKET NPUBECTU K HEKOHTPOINPYEMOMY
paspagy XUT snnotb go 0 B.
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4 YCNOBUA 3KCMNNYATALUUN

AHanuzatopbl XWUT ACK2.5.10.1, ACK2.5.10.2 u ACK2.5.10.8 npeaHasHa4veHbl AnA
3KCMyaTauMm BHYTPU 3aKPbITbIX BEHTUAMPYEMbIX MOMELLEHUA C HOPMANIbHOM, XMMMUYECKM
MHepTHOM atmocdepoi, BAAAM OT INEKTPOHArpeBaTesibHbIX U Tenj0BblAeNAOLWMNX
nprubopoB 1 YCTaHOBOK, B MeCTax, rae Ha npnbop He 6yaeT nonagatb NPSAMOMN COHEYHbIN CBET,
BA4ANM OT YCTAHOBOK M YCTPOWCTB, ABAAIOLWMXCA MCTOYHUKAMWU CUJIbHBIX 3/IEKTPOMATHUTHbIX
N3Ny4EeHUIM U NOMEX, B CNeAYIOLWNX YCIOBUAX:

e TemnepaTypa OKpyKatoLero sosayxa: ot 18 go 28 °C;
e OTHOCUTENbHas BNaXKHOCTb Bo3ayxa: oT 20 Ao 80 % (6e3 KoHAeHcauuMu Bnaru);
e ATtmocdepHoe gasneHue: ot 84 oo 107 kMa (ot 630 go 800 mm pT. cT.).
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5. 3HAKOMCTBO C NPUBEOPOM
1 2

PucyHok 1 - MepenHaa naHenb AHanm3satopa ACK2.5.10.8

|| |\ | | W | W
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Y

PucyHoK 2 - 3agHAaa naHenb AHanmsatopa ACK2.5.10.8

PucyHok 3 - Haknemka ¢ cepuiHbiM Homepom AHanmnsaTtopa ACK2.5.10.8
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AHAJIU3ATOP XUT
ACK 2.5.10.2

O nuTAHME
© apapus
© namsTs
M ces3b ¢ nx

CETb
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PucyHok 4 - lNMepegHaa naHenb AHannsaTopa ACK2.5.10.2
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PucyHok 5 - 3agHaa naHenb AHanusaTtopa ACK2.5.10.2
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PucyHok 7 - Haknelika ¢ cepuiiHbim Homepom AHanmsaTtopa ACK2.5.10.2
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NUTAHKE (O
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PucyHok 8 - lMepegHaa naHenb AHann3saTopa ACK2.5.10.1

PucyHoOK 9 - 3aaHAA naHenb AHanm3atopa ACK2.5.10.1
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Tabnnua 4 - O603HayYeHUs K pucyHkam 1, 2,4, 5,6, 8,9 1 10

PucyHok 11 - HaknelKa ¢ cepMinHbiM Homepom AHanmsatopa ACK2.5.10.1

no3muusa OnucaHue MpumeyaHue
1 MHAMKaTOp COCTOAHUA KaHana npubopa CM. pasgen 6
2 Knemma "-" cm. pasgen 10
3 Haknelika c IP-agpecom npnbopa CMm. pasgenbl 9, 19.6
4 Mpynna cBeTOANOAHBIX MHOMKATOPOB CM. pasgensi 6, 21
5 OTBepcTnA Ana kpenaeHuna npubopa B cTorky 19" cMm. pasgen 8
6 Bblkntouatenb nUTaHuA CM. pa3gen 8
7 Pe3nHoBble HOXKMU CMm. pasgen 8
8 Knemma "+" cm. pasgen 10
9 Pasbem KOMMYHUKaLUMOHHbIN Ethernet RJ45 CMm. pasgen 8
10 Pasbem nutaHmnAa 220 B c 3a3emneHnem CM. pasgensbl 3,8
11 KoHTaKT 3a3emneHua. Pesbba M5 x 0,8 CM. pasgensbl 3,8
12 BeHTMAATOp OxnaxaeHma CM. pasgen 3
13 Haknelika c cepuitHbiM Homepom npubopa
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6 YCTPOWCTBO M MPUHUMMN PABOTDI

AHanuzatopbl XUT ACK2.5.10.1, ACK2.5.10.2 un ACK2.5.10.8 TexHu4yeckm npeacTtaBasatoT
cob0li CNOXKHble 3NEKTPOHHble YCTPOMCTBA, cocToAwMe M3 oaHoro (gns ACK2.5.10.1),
AByx (ans ACK2.5.10.2) mnm Bocbmu (ana ACK2.5.10.8) maeHTUYHbIX 3apagHO-paspAsHbIX
moaynei M3P (M3Px) n obuero moayna KoHTpons u ynpasneHns MKY. ObmeH gaHHbIMK
MeXAY MOAYNAMM OCYLLECTBAAETCA NO WKHe gaHHbix WA,

Kaxablh mogynb 3apaga-paspaga CoOAepKUT UCTOYHUK nuTaHma UM, perynatop 3apsaga,
perynaTop paspaga, AaTiuKk Toka A, BonbTMeTp V, MHAMKATOp cocToAHMA KaHana (KAHAJIX)

N MUKPOKOHTPOANNEP!

M3P1
2208
L O
PEFYNSITOP PEFYNSITOP
N O— WUn 3APALA PA3PAIA
PE O
N . wa
KAHAT 1 ®—e— MUKPOKOHTPONNEP e
oo eoeocoeoeoceoeeee +
M3P8
XUT8
220B
L O0—
PEFYNSITOP PEFYNSITOP
N O - 3APSOA PA3PSIOA
PE O——
T A
KAHA 8 ®+ MUKPOKOHTPONEP >€
220B MKY
L O——
N o— wn MUKPOKOHTPONNEP ¢
PE O
] A dobe B

PucyHok 12 - CtpyKTypHaa cxema AHanmsaTtopa ACK2.5.10.8

2
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M3P1

220B
L O
PEFYNATOP PEFYNATOP
N o— 3APADA PASPAOA
PEOT
A Y Y A wnA
KAHAT 1 ®—<— MUKPOKOHTPONNEP €
M3P2
2208
L O—
PEFYNATOP PEFYNATOP
N o— 3APAOA PASPAOA
PEQT
N Y Y P
KAHAIN 2 ®—<— MWUKPOKOHTPONEP ><
2208 MKY
L O—i
N 00— wn MUKPOKOHTPOINNEP ¢
Peol—
o FLASH )‘i‘k é E::’
PWR AL MEM PC RJ45
PucyHok 13 - CTpyKTypHaa cxema AHanmsatopa ACK2.5.10.2
M3P
XWUT
2208
L O—
PEFYNATOP PEFYNATOP
N O— Un 3APALA PA3PAOA
Pon_—
A Y Y A wn
®—<— MUKPOKOHTPONMEP ¢
2208 MKY
L Oo—
N O0—— wn MUKPOKOHTPOINEP €
PEOT
PWR AL MEM PC RJ45

PucyHok 14 - CtpyKTypHaa cxema AHanmsaTtopa ACK2.5.10.1
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Ona ocyuwiectenenua 3apsaga tectmpyemoro XUT Ha BbiGpaHHOM KaHane AHanu3atopa,
sHeprMa oT cetn 220B npeobpasyetrca MUCTOYHMKOM nuTaHMa MM KOHKpeTHoro
moayna 3apaga-paspasa M3P B NOCTOAHHOE HANpPAXKEHUE U Yepes perynaTop 3apaga nogaerca
Ha XWUT. Perynatop 3apaga, ynpaBaseMbll  MWKPOKOHTpoasiepom, obecneymBaet
BCE HeobxoaMMmble pexXMmbl 3apsaaa, @ UMEHHO:

e 3apag XUT 3agaHHbIM NOCTOAHHbBIM TOKOM
(BKNtOYAA PEXMM UMMNYNLCOB TOKA NPW MOJIOKUTE/IbHbIX 3HAYEHUAX TOKA);
e 3apaa XUT 3agaHHOM NOCTOAHHOM MOLLHOCTbIO
(BKNtOYAA PEXMM UMMNYNIBCOB MOLLLHOCTU MPW MOJIOKUTENbHbIX 3HAYEHUAX MOLLLHOCTU);
e no3apag XUT npu 3agaHHOM NOCTOAHHOM HaNpAXKeHUu;
® pa3BEPTKY TOKa 3apaga XUT;
® pa3BEPTKY MOLHOCTU 3apaga XUT;
® pas3BEPTKY HanpAXeHua 3apaga XUT.

Paspsag XUT ocyliecTBaAeTca perynsTopom paspasna, Kotopbid 3abupaet aHepruto ot XUT
n B BUAE Tensia cbpacbiBaeT ee B OKpyKatoLyto cpeay. Perynatop paspaga pabotaet
nog, ynpaBieHNeM MUKPOKOHTPOAIEpa U obecneymBaerT:

e pa3pag XUT 3agaHHbIM NOCTOAHHBIM TOKOM
(BKNIOYAA peXMM UMMNYNbCOB TOKA MPU OTPULLATENbHbIX 3HAYEHUSAX TOKA);
e paspag XUT 3agaHHO NOCTOAHHOM MOLLHOCTbO
(BKNtOYAA PEXMM MMMNYIBCOB MOLLHOCTM NPU OTPULLATENBHbIX 3HAYEHUAX MOLLHOCTH);
e pa3pag XUT Ha 3a4aHHOEe NOCTOAHHOE CONPOTMB/IEHME
(BKMtOYAA pPEXMM MMMNYIBCOB CONPOTUBNEHUA paspasa XUT);
e nopaspag XUT npu 3agaHHOM NOCTOAHHOM HanpAXeHuu;
® pa3BEéPTKY TOKa paspaga XUT;
® pa3BEéPTKY MOLHOCTU pa3paga XUT;
® pa3BEPTKY conpoTuBaeHUA paspaga XUT;
® pas3BEéPTKY HanpAXeHua paspaga XUT.

M3mepeHune ToKa Yyepes XUT ocylecTBaseTca JAaTYNKOM TOKa A, U3MepeHMe HanpaxXeHuA
Ha XUT — Bonbtmetpom V. [atTunmKk TOoKa A MmeeT BOCEMb annapaTHbIX MNOAAMAaNa3OHOB
n3MepeHuA.

MHAMKauMA cocToAaHMA moayna 3apaga-paspaga M3P ocywecrtsasetca TpexuBeTHbIM
nHamkatopom KAHAJIX (nosmums 1, pucyHok 1, 4 n 8).

NHankaTop paboTaeT B C/ieAyOLWMX perKMMaXx:

Tabnunua 5 - Pexxnmbl paboTbl MHAMKATOPA COCTOAHMA KaHana

LiBeT Pexxnm OnucaHue
3eneHbIn KaHan rotoB K paboTte. TecTupoBaHMe He 3anyLLeHo.
KpacHbi#t MocToAHHDbIN Kanan B pabote. MaeT npouecc TectuposaHusa XUT.
Kentbinn Maysa ans namepeHns ESR XUT
3eneHbin Mpouecc TectnposaHua XUT 3asepLueH
Mwuratowmi
KpacHblit Asapua XUT nnu kaHana npmnbopa

Moaynb KOHTPONA M ynNpaBAEHUA COLEPXUT UCTOYHMK nuTaHua WM, obecneumBatowmi
NUTAaHME MOAYNA W BEHTUNATOPA OXNa)aeHuAa B, namAtb pe3ynbtatoB mamepeHun FLASH,
3BYKOBOW  curHanmsatop BZ, wHaukatopbl PWR ("MUTAHME"), AL ("ABAPUA"),
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MEM ("MAMATBL", "NEPENOJIHEHWE NAMATK"), PC ("CBA3b C MK"), pasbem Ethernet RJ45
M MUKPOKOHTpOANEP.

MWKPOKOHTpOAEPp  MOAYNA  KOHTPONA M YyNpaB/ieHMA  OnpalunBaeT  MOAYMU
3apAaga-pa3paga M3P, otcaexxkmBaeT 3agaHHble YCI0BUA OKOHYAHMA TecTupoBaHuA XUT Ha Bcex
KaHanax npubopa, HakanaMBaeT W nepefaeTr Ha KomnbioTep [lonb3oBatens pesyabTaTbl
NU3MEpPEHNA.

Ceasb AHanuszaTopa M KomnbioTepa lNonb3oBaTena npoussBoauTcs 4vepes ceTb Ethernet,
NOAKNOYEHME K KOTOPOM ocyluecTBaseTca Yyepe3 pasbem RJ45 Ha 3agHen naHenun npubopa.
MogKkntoueHne npubopa K KomnbtoTepy [M0Nb30BaTENA MOMKET OCYLLECTBAATLCA HAMPAMYIO,
nmMbo Yepes NOKANbHYO KOMMbIOTEPHYHO CETb.

Ha KomnbtoTepe [losb3oBaTena  YCTAHAB/AMBAETCA  YHMBEpPCasbHOE  MpUKAagHoe
nporpammHoe obecneyeHne — Ys128, ¢ nomollbio KOTOPOro OCYLLECTBAAETCA ynpaB/ieHue
npubopom, cocTaBleHWEe U 3anyck mnporpammbl TecTuposBanuma XUT (cm. pasgen 11),
HabnogeHMe 3a XOAOM BbINOJHEHUS TECTUPOBAHMUA, a TaKXKe Mno/syyeHuMe, 06paboTKa
n oTobpaxkeHne pesynbTaToB U3MEPEHUA.

MNMocne coctaBneHue u 3anycka Tpebyemoit nporpammsbl TectupoBaHusa XUT (cm. pasgen 11)
KomnbtoTep [Monb3oBaTens MOXKeT ObiTb OTKAK4YEH, nocne 4ero AHanuMsaTop nepenget
B aBTOHOMHbIN pexum paboTtbl (cm. pasgen 21). Bo Bpems aBTOHOMHOM paboTbl npubopa,
TEeKylWme pe3ynbTaTbl M3MEPEHWU COXPaAHAKTCA BO BHYTPEHHIOW MNamsATb npubopa FLASH.
Mpw cnegytowem BKAKOYEHUN KOomNbloTepa [ob3oBaTens 1 ycTaHOBAEHMM CBA3K C Npubopom,
HaKoM/eHHble pe3ynbTaTbl M3MepeHUn byayT cumTaHbl M3 namsatu FLASH, nepepaHbl
Ha KOMNbIOTEP N COXPaHeHbI B ¢painbl pe3ybTaToB U3MEPEHUN.

Ona  vHAMKaAuMM  pexumoB  paboTbl  AHanmsatopoB  ACK2.5.10.1, ACK2.5.10.2
n ACK2.5.10.8 ncnonb3ytorca cBeToanoaHble MHAWMKATOPSI:

e PWR - "MUTAHUE", cBeTutCca, ecnm Ha npubop nogaHo nutaHue 220 B n BKAKOYEH
BblkNtoyaTenb "CETb" Ha nepegHeit naHenn (nosnuma 6, pucyHok 1, 4, 8);

e AL-"ABAPUA", muraeT B COCTOAHNN aBapun Ha Nt0o6OM 13 KaHaNoB Npmnbopa;

e MEM - "NMAMATbL", "MEPENO/IHEHWE NAMATN". Mwuraet, ecnm namaTtb pe3y/ibTaToB
namepeHmn 61M3Ka K 3anonHeHuto. B cayyae nepenonHeHWs namaATM pe3ybTaTos
N3MEpPEHUIN CBETUTCA HENPEPBLIBHO (CM. pasaen 21);

e PC-"CBA3b C MK", cBeT1TCA, €camn ycTaHOB/IEHA CBA3b C KOMMNbIOTEPOM [lonb3oBaTtens,
Ha KOTOPOM 3anyLieHa Nporpamma ynpasaeHus npubopom.

3ByKOBOl7I curHanmsatop BZ npepHasHavyeH anA nofaym 3BYKOBbIX CUTHAJNIOB B Pa3/IMYHbIX
pexnmax pa6OTbI AHanM3aTopa, d TaKXe CMUrHasna aBapum B caiydyae ee BOSHUMKHOBEHUA.

25



7 TEXHUWHECKUE N METPOJTIOTMHECKNE XAPAKTEPUCTUKH

Tabnumua 6 - TexHMYecKme xapakTepuctnkm AHanmsatopos ACK2.5.10.1, ACK2.5.10.2 n ACK2.5.10.8

3HaveHue
XapaKTtepucTtunka ans Ans ons
ACK2.5.10.1 | ACK2.5.10.2 | ACK2.5.10.8
Konnyectso HeE3aBMCMMbIX KaHa10B 1 2 8

PeskrMbl paboTbl KaXk4oro KaHana'

CHCC; CHCP; CHCV;

DCHCC; DCHCP; DCHCR; DCHCV;
PaseépTka U; PassépTKa I;
PaseépTKa P; PasBépTKa R;

NUmnynbeol |; Umnynbesl P; Umnynbcbl R;
Penakcauuna; Camonucey, U

Pabounit AMana3oH Hanps)keHus Ha XUT, B

oT muHyc 4,5 go natoc 4,5

[Awnana3oH BocnpounsseaeHma Hanpa*keHma Ha XUT, B

oT muHyc 4,5 go nawoc 4,5

JnanasoH namepeHua Hanpa>keHua Ha XUT, B

oT muHyc 4,5 go natoc 4,5

LieHa aeneHna (paspelieHme) nsmepeHmsa Hanpsa>keHus, mB

1,25

[Jwnana3oH BocnpounssegeHma ToKa 3apaga XUT

oT2,5mMKA 0 2,5A

JnanasoH BocnpounsseaeHna ToKa paspaga XUT

OT MUHYC 2,5 A o0 MmuHycC 2,5 MKA

Yncno noAaManasoHOB U3MEPEHUA TOKa

8 (anA Kaxaoro KaHana)

MogananasoHbl MU3IMEpPEHUA TOKa

oT MmmHyc 50 MmKA ao natoc 50 MKA;
oT MmuHyc 200 MKA po natoc 200 mKA;
OoT MUHYC 1 MA go natoc 1 mA;
OT MUHYC 5 MA g0 natoc 5 mA;
oT munHyc 20 mA go natoc 20 MA;
oT muHyc 100 mA oo natoc 100 mA;
oT muHyc 0,5 A go natoc 0,5 A;
oT muHyc 2,5 A go natoc 2,5 A

LleHa feneHus (paspelieHre) MamepeHuns Toka

12,5 HA;
50 HA;
250 HA;
1,25 mKA;
5 mMKA;
25 MKA;
0,125 mA;
0,625 mA

Bbibop noapmanasoHa nsmepeHus Toka yepes XUT

ABTOMAaTUYECKM, B COOTBETCTBUE C
334 aHHbIMM NapameTpamun NPorpammbl
TectnposaHuna XUT, nnu BpyyHyto

Pabounit gMana3oH ToKa 3apsaaa (paspsga) XUT
npv NapannenbHoit paboTe Bcex KaHanoB npmbopa, A

OT MMHYC 5 | oT mmnHyc 20
pgonnoc5 | go natoc 20

[Awnana3oH BocnpounsseneHmna MowHoCcTK 3apaga XUT

o1 10 mkBT oo 10 BT

[Awnana3oH BocnpounsseneHmna MOLWHOCTK pa3paga XUT

oT muHyc 10 BT o mnHyc 10 mkBT

[nanasoH BocnpounsseaeHma conpotusneHns paspaga XUT, Om

ot1l go 10°

[Jwnana3oH BocnpounsBeaeHnAa BpeMmeHu Wwara

o1 0,2 c go 325 cyt

[Jwnana3oH namepeHna spemeHu Lwara

ot 0 go 325 ¢yt

BxoAHOE CONPOTUBAEHME U3MEPUTENA HAMPAXKEHUA
Ha Knemmax npubopa, FOm

He meHee 1

OkoHuaHue wara 3apsaga XUT (CHCC / CHCP) no ycnosuio "-dU"

€CTb

A6CoNOTHOE 3HAYEHWE OTPULLATENILHOTO NPUPALLEHMS, MPUBO-
AAWero K npeKkpalteHuto 3apaga XUT no ycnosuto "-dU", mB

o1 0,002 go 1,000

MakcrmanbHaa YyacToTa perncrpaunmn I'IapaMETF)OB3

20 Touek / ¢

MuWHUManbHaA YacToTa perncrpaunm napameTpOB3

1TO4Ka3a2y

O6bem BHYTPEHHEeM NamsaTu pesy/ibTaToB U3MEPEHNN

6onee 270 000 Touek’

MpumeyaHwua:

1. noapobHee cM. NepeyYeHb NPUHATBIX COKPALLEHNI M 0603HaYeHUH, a Takxe pa3aen 11;

2. B Hag/exawmx ycnoBuax akcnayataumnm (cm. pasaen 4);
3. CM. nepeyeHb NPUHATbIX COKPALLEHNI U 0B603HAYEHUI.
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Tabnumua 6 - TexHMuyecKme xapakTepuctnkmn AHanmsaTtopos ACK2.5.10.1, ACK2.5.10.2 n ACK2.5.10.8.

MpoaonxeHune.

XapakTepucTumKa

3HauyeHune

ana ACK2.5.10.1 | ana ACK2.5.10.2 | ana ACK2.5.10.8

MakcumanbHoe Yyncno nocnenosaTebHO
BbINO/IHAEMbIX LLUKAOB 32 OAUH 3aMycK
nporpammbl TectuposaHua XUT

6onee 1 000 000

UHTepdelic noaKAOYEeHMA K KOMMbIOTEPY

Ethernet, 10 M6ut/c

MuHUManbHble TPE6OBAHMA K KOMMbIOTEPY
N MOHUTOpPY

P600, 128RAM, Win 2000, XP, 7, 8, 8.1, 10, Ethernet

MoHUTOp C paspelleHnem He meHee
1280 x 1024 nuKcenew

HanpﬂmeHme NMNTaHUA

220 B+ 10 %, 50/60 I'y,

MoTpebnsaeman oT CETU MOLLHOCTb He 6onee 20 Bt He 6onee 40 Bt | He 6onee 150 Bt
MoHTaX B CTOMKy 19" He NpeAyCMOTPEH |HEe NPeAYCMOTPEH | NpeayCcMOTPeH
MecTo, 3aHMMaemoe nNpnbopom B ctoike 19" - - 3U
FabapuTHbIe pasmepbl, MM, He bonee

- BbICOTa 70 120 143

- LWWMPKMHA 195 182 483

- ANnHa (rnybuHa) 190 202 198
Macca 6e3 ynakoBKMU, Kr 1,5 2,2 7

Tabnunua 7 - MeTponormyeckmne xapaktepuctmkm AHanmsaTtopos ACK2.5.10.1, ACK2.5.10.2 u ACK2.5.10.8

XapaKTtepucTtunka EAvHMLbI 3HayeHue
Be/INYUHDbI

Mpeaenbl gonyckaemoit abcotoTHOM NOrpeLHOoCTU BOCNPOU3BEeAEHNN B +0.0225
1 U3MEpPEHWIt HaNpPAXKeHUA NOCTOAHHOTO TOKa Ha Kiemmax npubopa’ -
Mpepensbl gonyckaemon abcontoTHOM NOFPELLIHOCTY BOCNPOM3BEAEHNN
CWJ1bl MOCTOAHHOIO TOKa yepes Xutt

- B AnanasoHe ot muHyc 50 go natoc 50 mKA MKA 10,5

- B AnanasoHe ot mmHyc 200 ao natoc 200 mKA 12

- B AnanasoHe oT MMHyc 1 go naoc 1 mA +0,01

- B AnanasoHe OoT MMHYC 5 go natoc 5 mA MA 0,05

- B AnanasoHe ot muHyc 20 go natoc 20 mA 10,2

- B AnanasoHe ot muHyc 100 go natoc 100 mA 1

- B AnanasoHe ot muHyc 0,5 go natoc 0,5 A A +0,005

- B AnanasoHe oT MuHyc 2,5 go natoc 2,5 A +0,025
Mpegensbl gonyckaemon abcoNoTHOM NOrPeLIHOCTU N3MEPEHUI CUJbI
NOCTOAHHOrO TOKa yepes XUt

- B AnanasoHe ot muHyc 50 go natoc 50 mKA MKA 10,25

- B AnanasoHe ot mumHyc 200 go natoc 200 mKA 1

- B AManasoHe oT MMHyc 1 go natoc 1 mA +0,005

- B AManasoHe OT MMHYC 5 go natoc 5 mA MA +0,025

- B AnanasoHe ot mmHyc 20 go natoc 20 mA 10,1

- B AnanasoHe ot mmHyc 100 go natoc 100 mA 10,5

- B AnanasoHe ot mmHyc 0,5 go natoc 0,5 A A +0,0025

- B AnanasoHe oT MmuHyc 2,5 go natoc 2,5 A +0,0125
Mpegensl LI,OI'IyCKaleMOM abcotoTHOM NorpeLHoCcT! BocnponsseaeHui c £0,001 -ty 0,2
eAVNHUL, BPEMEHMU', C
Mpepensl p,onycxaemcim abCcoOTHOM NOrpeLHOCTN U3MEePEHN c £0,001 -t +0,2
WHTEPBaNOB BPEMEHMU', C

MpumeyvaHua:

1. B HaAnNexallMx ycnoBUAX 3KCnayaTaumm (cm. pasgen 4);
2. 5, — 334aHHAA AIMTENbHOCTb LWara Nporpammbl TECTUPOBAHUA, C;
3. t,w— M3MepeHHan ANUTeNbHOCTb MHTepBaaa BPeMEHMU, C.
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8 NOAINOTOBKA K NEPBOMY BK/TKOHEHUIO

MNepen nepsBbim BKAOYeHMem AHanmsatopa ACK2.5.10.1, ACK2.5.10.2 mam ACK2.5.10.8
HeobxoaMmo ybeanTca B TOM, YTO:

e [pubop nocne TPAHCMOPTUPOBKU HE MMEET BHELIHUX MEXAaHWYECKUX MOBPEXAEHWUN,
BHYTPY Npmubopa HET HE3aKPENNEHHbIX YacTew;

e lcnonb3yemble NPOBOAA MMEIOT U30NALMIO 6€3 NOBPEXAEHNN;

e Po3eTka ANAa noakao4veHuMa npubopa cooTBETCTBYHOT "eBpo" CTaHZapTy M umeet
pabounin (He OUKTUBHBIN) NPOBOAHMK 3a3eMNEHUA, COEAMHEHHbIA C KOHTYpOM
33a3eM/IeHUA 34aHUA UM CEeTU SNEKTPOCHABKeHUA, NMbo B NomeLLeHUn ecTb pabounii
(He OMKTMBHDI) KOHTYpP 3a3eMaeHuUs;

e HanpsakeHne B po3eTke ANA NOAKAYeHMA npubopa HaxoguTca B AManasoHe
o1 198 0o 242 B (220 B + 10 %), u umeeT yacToTy OT 47 A0 63 I'y;

e KomnbioTep [Monb3oBaTtensa, K KoTtopomy OyaeTr nogkntoyatbca npubop, umeet
cBoboaHbI nopT Ethernet, nMbo 3TOT KOMNbIOTEP BXOAUT B COCTAaB KOMMbHOTEPHOM
CeTU, B KOTOPOM €CTb KOMMYTaTtop cO cBOOOAHbLIM MOPTOM, K KoTopomy b6yaer
noakna4aTbca AHann3saTop;

e MoHuTOp KoMNbloTepa MMeEeT paspelleHne He meHee 1280 nuKcenen No ropusoHTanu
n He meHee 1024 nuKcenei No BEPTUKANMN.

MopAaAoK noarotoBku npubopa K paborte:

1. NepeBeanTe BblKAOYATENb NUTaHMA Npubopa (no3unuma 6, pucyHok 1, 4, 8) B nonoxe-
Hue "0" (BbIK/IIOYEHO);

2. YctaHoBMTE NpMbBOP Ha OTKPbLITYD POBHYH YCTOMYMBYHO MOBEPXHOCTb, UM 3aKpenute
B CcTaHaaptHoi 19" crolike (Tonbko pana ACK2.5.10.8). B nocneaHem caydae,
npeaBapuTeNbHO AEMOHTUPYITE uYeTbipe NPMOOPHblE HOXKWM, HAXo[AWMecA CHU3Y
Kopnyca npubopa (no3muma 7 pucyHoK 1), a TakKe UCnosib3ynTe KOMNIEKT Kpenexka gns
KpenneHusa npnbopa B 19" cToiKy (cm. NyHKT 7 Tabauupbl 3);

3. Ybeautecb B TOM, 4TO BOKpyr npubopa HET NOCTOPOHHMX NpPeamMeToB, KoTopblie
CNOCOBHbI NPEenATCTBOBaTb HOPMAJIbHOMY OXNaXKAeHMIO AHAaNN3aTopa;

4. Echv  po3eTKa Aas MNoAKA4YeHuA npubopa COOTBETCTBYIOT "eBpo" cTaHAaapTy
N nmeeT pabounin (He PUKTUBHbLINA) NPOBOAHMK 3a3€MNIEHMUA, UCMOb3YA CETEBOM LUHYP
nuTaHuA 220 B n3 KomnaekTa NoctaBkm (CM. NyHKT 4 Tabamupl 1 1 NyHKT 5 Tabanypbl 2, 3)
WAW aHANOTUYHBIN, NOAKAIYNTE NPUBOP K ceTu NuTaHuA 220 B c 3a3emneHnem;

5. Echm  ceTb nuTaHMA He uMeeT paboyero NPOBOAHMKA 3a3eMNEHWUA, OLHAKO
B MNOMeleHUn umeetcAa pabounin (He GUKTUBHDLIA) KOHTYP 3a3eMIeHUA, MUCMNONb3yA
KOHTaKT 3a3eM/IEHNA Ha 3a4Hel naHenn npunbopa (nosmuma 11, pucyHok 2, 6, 9, pesbba
M5 x 0,8) U meaHblA NPOBOAHUK CEYEHMEM HE MeEHee 1 mm? (B KOMNAEKT NocTaBKM
He BXOAMT), HaLEXHO COeAMHUTE Kopnyc npubopa C KOHTYPOM 3a3eM/ieHUs
nomelLeHmna. 3aTem, UCNO/b3yA CETEBOM WHYP NUTaHuA 220 B n3 KOMN/eKTa NoCTaBKU
(cm. nyHKT 4 Tabnuubl 1 1 NyHKT 5 Tabauupbl 2, 3) UAKM aHANOTUYHbINA, NOAKAOUUTE
npmbop K cetn nutaHmsa 220 B;

6. Ecim  cetb nuTaHma 220B He wmeeT paboyero NPOBOAHWKA 3a3eMJIEHUSA
M B MOMELLEHNUM OTCYTCTBYeT paboumit KOHTYp 3a3emsneHus, pabota npubopa
He aonyckaetcs (cm. pasgen 3);

7. Echv npubop noakntovaetca K KomnbtoTepy [onb3osatens HanpAmyto, NOAKAKUUTE
NUHTepdencHblt Kabenb Ethernet n3 Komnnekta nocTaBkuM (CM. NyHKT 5 Tabauubl 1
N NYHKT 6 Tabanubl 2, 3) mexxay pa3beMoM Ha 3agHer naHenu npubopa (nosmums 9,
PUCYHOK 2, 5, 9) 1 COOTBETCTBYIOWMM pPa3beMoM KomnbloTepa Monb3oBaTens;
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10.

11.

12.

13.

. Echv nogknoyeHne npubopa  OCYLLECTBAAETCA B KOMMbIOTEPHYO CeTb Yepes

KOMMyTaTop, NOAKNHYUTE UHTepdencHbii Kabenb Ethernet M3 KomnnekTa nocTaBKu
(cm. NyHKT 5 Tabanubl 1 1 NyHKT 6 Tabanupl 2, 3) MeXKAy pasbeMoM Ha 3a4Hel naHenu
npubopa (nosvuma 9, pucyHok 2, 5, 9) M NOpPTOM KOMMYyTaTopa, BXOAAMM
B KOMMbIOTEPHYIO CETb, K KOTOPOW NOAKNOYEH KoMnbtoTep Moib3oBaTeNs;

. NepeBeaute BbIKAOYATENb MUTaHMA npubopa (nosvums 6, pucyHok 1, 4, 8)

B nosioxeHune "1" (BKNtoYEHO);

Yb6eautecb B TOM, 4TO NPUBOP BKAKOUYUACA, BKAKOUUANCD MHOMKATOPDbI Y KAaXKA0ro KaHana
npubopa (nosmums 1, pucyHok 1, 4, 8), ceetutca nuaukatop "MUTAHUE", nHamkaTop
"ABAPUA" yepes pgBe CeKyHAbl MOC/AEe BK/AKOYEHWS norac M He muraeT (nosuums 4,
PUCYHOK 1, 4, 8);

YCTaHOBMTE M HAcTpoiTe nporpammHoe obecrneveHne (KomnbloTepHbit UHTepdeiic)
Ha KomnbtoTepe Monb3osatens (cm. pasaen 9);

YcTaHoBUTE cBA3db Mmexay KomnbioTepHbim WHTepdeiicom Ys128 (cm. pasaen 19)
n AHanuM3aTopom, A4 Yero HaxkKmute KHonky "MoakntounTtbea" MAM yCTaHOBUTE TFasnky
"Moakntoyatbes aBTomaTmyeckn” Ha Bknagke "Hactpoikun" (cm. nogpasaen 19.6);
Ybeautecb B YCTaHOBAEHMM CBA3M Mexay KomnbioTepHbim WHTepdeincom Ys128
n npubopom, o Yyem byaeT CBUAETENbCTBOBATb HEMPEPbLIBHO MEHANLLEECA 3HavyeHue
"Xopg yacos MNpubopa" Ha BKknaake "Hactpoikn" (cm. nogpasgen 19.6).

MNopAaoK NOAFOTOBKU, BbIMOJIHEHWUA U 3aBepLUeHMA TecTupoBaHua XUT

ok wnN

Y6eanuTecb B TOM, YTO BbiBpaHHbIN KaHan npubopa Haxoautcsa B pexkume "MPOCTON"
(rotoB K pabote) (cm. noagpasaen 19.1);

MoaKkntoumTe K BbIbpaHHOMY KaHany npnbopa tectupyembiit XUT (cm. pasgen 10);
3apgaiite nporpammy TectupoBaHua XUT (cm. noapasaen 19.2);

3anycTtute npouecc TectupoBaHma XUT (cm. noapasgen 19.2);

Joxantecb NonyvyeHUn pesynbTaToB amepeHu (cm. nogpasgen 19.3, 19.4 u 19.5);
Nocne oKoH4yaHuMsa TectupoBaHua XUT M nepexoga KaHana npubopa B pexum
"TECT 3ABPLL.", HaxkmuTe KHonKy "Cton" Aons cOOTBETCTBYIOWErO KaHana npnbopa ana
BO3BpaTa KaHana npubopa K pexumy "MPOCTON" (cm. nogpasaen 19.1);

B cnyyae HeobxoAMMOCTM, MOXKHO MNpepBaTb Npouecc TectupoBaHuMa XUT BpyyHYyHO,
Ha*kaB KHonky "Cton" ans cooTBeTCcTBYHOLLEro KaHana npubopa (cm. nogpasaen 19.1).
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9 YCTAHOBKA N HACTPOMKA NPOrPAMMHOIO OBECMNEYEHMA

Ona ynpasneHuna npubopom, COCTaBAeHMA M 3amnycka MNporpamMmbl TecTupoBaHua XUT
(cm. paspen 11), gna HabnogeHMA 3a XOL4OM BbIMONHEHWA TECTUPOBAHWA, a TaKXKe ANA
nonyyeHua, obpaboTkn n oTobparkeHMA pe3ynbTaTOB U3MEPEHUIN, UCMONb3YeTCA NPUKAALHOE
nporpammHoe obecneyeHne (MO) Ys128, yctaHaBAnBaemoe Ha KomnbtoTepe Monb3oBatens —
KomnbtoTepHbii UHTepdeitc.

MO Ys128 noctaBnseTcs B KOMNAEKTe C AHAaNNM3AaTOPOM, MO0 MOKET BbITb B3ATO C caiTa
https://battery-analyzers.ru/ B cetu UHTepHeT.

MO He TpebyeT cneunanbHOM YCTAHOBKWU, HO A0/MKHO ObiTb CKOMMPOBAHO Ha KOMMbIOTEP
Monb3oBaTens B Nt060e MECTO Ha KECTKOM AMUCKe.

MO cogepuT aBa dpanna:

e Ysi128.exe — ¢ain ncnonHaemom nporpammol (KomnbrotepHbiit UHTEpPdEC);

e Settings.bin — ¢ain HacTpoekK, XpaHAWMI BblbpaHHble pPeXuUMbl PaboTbl, 3HAYEHUA,
BBeieHHble B nons BBoga KomnbloTepHoro WHTepdeica, 3HayeHus paboumx
napameTpoB W gpyroe. DTOT ¢palin AoNXKeH ObiTb AOCTYNeH ANA nepesanucu B xoae
paboTtbl KomnbtoTepHoro NHTepdelica.

BHUMAHMUE! B cnyuyae paboTbl HECKONbKUX NpubopoB noa ynpaBieHUem OT OJHOro
KomnbloTepa MMonb3oBatensa, MO pns Kaxaoro 3Ksemnaapa npubopa AONKHO 6biTb
CKONMPOBAHO B OTAE/IbHYIO NAMNKYy Ha YXeCTKOM AUCKe KOMNbIoTepa, BKAo4Yaa ¢pailn HacTpoekK
Settings.bin!

Mpu nepsom 3anycke KomnbioTepHoro MWHTepdeinica Ha BKnagke "Hactpoliku"
(cm. nogpasgen 19.6) HeobxogMmo yKasaTb npaBuabHbIA IP-agpec noaknwyaemoro
AHanusaTtopa, KOTOpbIi yKa3aH Ha nepegHen naHenu Kopnyca npubopa (no3nums 3, pUCyHOK 1,
4, 8). 3ToT agpec 0b6blYHO MmeeT 3HayeHune 192.168.100.xxx, rae XXX — CAy4anHblA HOMep,
NPUCYLLNI KOHKPETHOMY 3K3eMnAasapy npubopa.

[ns yctaHoBNeHMA cBA3KM ¢ AHanM3aTopom B obuiem cayvyae Heobxoanmo, 4Tobbl nepsble
Tpu ymdpsbl IP-agpeca komnbtoTepa Monb3oBaTensa n aHanornyHble undpol IP-agpeca npnbopa
coBnaganu. Ecan oHM He coBnNaaatoT, yCTAHOBAEHME CBA3U MeXay NPpMbopom 1 KOMNbIOTEPOM
CTAaHOBUTCA HEBO3MOXHbIM. B 3TOM cnyyae cywecTByeT HECKO/IbKO BAapWMaHTOB peLleHuA
npobaembl:

e CmeHUTb (3apaTb Bpy4YHyto) IP-agpec KomnbiloTepa Monb3oBaTens Ha 192.168.100.yyy,
rae yyy — caydariHoe 3HadeHue ot O go 255, oT/AnMYHOe OT 3HayeHua xxx B IP-agpece
npmbopa;

e [lo6aBMTb B HACTPOMKax JIOKANIbHOTO CETEeBOro MOAKAOYEHMA  KOMMbHOTEpa
MNonb3oBaTena gononHUTeNbHYO noacetb ¢ IP-aapecom 192.168.100.yyy;

e [lpu 3akase npmbopa ykasaTb Kenaemblit IP-agpec npubopa nam IP-agpec KomnbroTepPa
Monb3oBaTensa, ¢ KOTOPbIM A0/KEH paboTaTb nNpubop. B aTom cnyyae npubop byaet
noctasneH c Tpebyembim IP-agpecom mnu IP-agpecom, nepsble TpU LUPPbI KOTOPOro
6yayT coBnagaTth ¢ IP-agpecom KomnbtoTepa Monb3osatens.

Laxke npu npaBunbHbIX HacTpoiKax IP agpeca KomnbtoTepa [Monb3oBaTens, HeKOTOpble
aQHTMBMPYCHblEe MNpoOrpammbl  MOryT 6/10KMpOBaTb MNOTOK [AaHHbIX Mexay npubopom
n KomnbtoTepHbim WHTEpdeincom, 3anyuweHHbIM Ha KomnbtoTepe [lonb3oBatend. B atom
Cnyyae, B HACTpPOMKax aHTUBMPYCHOW nporpammbl Heobxoaumo p[o6aBuTb nporpammy
Ys128.exe B CNUCOK MpPOrpamm, KOTOpPbIM paspelweH O06mMeH [AaHHbIMWM C BHELWHUMU
YyCTPOMCTBAMM.

Onsa BbINONIHEHWMA HACTPOMKM NOAKAOYeHMA Npubopa K KOMMbIOTEPY PeEKOMeHAyeTcA
06paTUTLCA K CUCTEMHOMY 34MUHUCTPATOPY.

bonee noapobHyto MHPOpPMaALMIO O HACTpoMKe MNogKAoyeHMA npubopa K KomnbloTepy
Bbl MOXKeTe HalTK Ha Hallem caiTe Www.ApocTaHMall.pd B ceTn MIHTepHeT.
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10 NOAKNMKOYEHUE TECTUPYEMOT O XUT N YNPAJIEHUE NMPUBEOPOM

MNogkntoueHne Tectmpyemoro XWUT K AHanmsatopam ACK2.5.10.1, ACK2.5.10.2
n ACK2.5.10.8 nponssogmTca No ABYyXNpoBOAHOMN cxeme uamepeHua. XUT B uMANHAPUYECKOM
UCNOIHEHUM NOAXOAAWMX PasMepoB cneayeT 3a*KUMaATb C AOCTAaTOYHbIM ONA HALEMXKHOro
KOHTaKTa (HO He Ype3mMepHbIM) YCUIMEM B KOHTAaKTHOM yCTpPOMCTBE AHann3aTopa:

KAHA P KAHA KAHAN

3 : (( C

-l ® -0 -(0
ﬁ«iuur\
H’-i

el ([

PucyHok 15 - NogknoueHne XUT umnnuapuyeckoit dopmol

r

MpucoegmHeHne Kk npubopam XUT mHbIX popm mam 6ONbLLINX pa3mepoB OCyLLEeCTBASETCA
C TMOMOLLbID BXOAAWMX B KOMMJEKT TMOCTaBKM TMNPOBOAOB C 3axkumamu "Kpokogmn"
(cm. nyHKT 2 Tabanupbl 1, 2, 3), KoTopble cneayeT NpPeABapUTENbHO 3aKPEnUTb Ha KOHTAKTHOM
ycTpoiictee  AHanusartopa C NOMOLLbHO BMHTOB n3 KOMNAeKTa NOCTaBKM
(cm. NnyHKT 3 Tabanubl 1 M NyHKT 4 Tabanupl 2, 3):

‘mumm

PucyHok 16 - Mcnonb3oBaHMe NpoBOAOB C 3axkumamn "kpokoann"

Mcnonb3oBaHMe MHbIX NPOBOAOB (B3aMeH LWTATHbIX) BO3MOXHO, OAHAKO cneayeT
YYUTbIBATb, YTO AOMNOAHUTENbHOE COMPOTMBJIEHUE, BHOCMMOE MPOBOAAMM U UX KOHTAKTamm
B WM3MepUTENbHYK Uenb, OyaeT WMCKarkaTb pe3ynbTaTbl U3MEpPeHMA HanpsxKeHua Ha XUT
W NPUBOAUTL K 3aBbllLEeHMIO pe3ynbTaTtoB nsmepeHusa ESR XUT. Bo usberkaHne sToro, nposoja
OO/MKHbI  OblTb  KaK MOXHO KOpo4Ye, WM MMeTb KaK MOXHO 6Oosbliee ceyeHue
(2,5 mm? unu 6onee).

Ona ysBennyeHnsa TOKa TecTupoBaHMA XUT cBepx BO3MOMKHOCTEM OTAENbHONO KaHana
npubopa, KaHaNbl KOHKPETHOro NPMBOPa MOXKHO COeANHATL NapannenbHo B rpynnbl. [Aaa aToro
Heo6Xo04MMO UCMO/Ib30BATb NEPEMbIYKM U BUHTbI, BXOAALLME B KOMMAEKT NOCTAaBKMU (CM. MYHKTbI
3 n 4 1abnaunupl 2, 3).
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Kpome mexaHuyeckoro obbeanHeHMA Kaemm npubopa, HeobxoaMMO COBepLUUTb
Tpebyemble HacTpolikn B KomnbtoTepHom NHTepdelice (cm. nogpasgen 19.2).

MepBblM KaHan B Fpynne HacTpamMBaeTCA KaK BeAylMMi, OCTaNbHble — KaK BeAOMble.
HanpsaxeHune Ha XUT namepaeT M KOHTPOAMPYET TONbKO BeAyW M (NepBblil) KaHan B rpynne,
noatomy nogKkaw4yaTb Ttectupyembin XUT cneayer K KOHTAKTHOMY YCTPOWMCTBY WMMEHHO
BeAyLLero (nepBoro) KaHana B KOHKPETHOM rpynne.

Ona aHanuszatopa ACK2.5.10.2 egMHCTBEHHbIA BapuaHT napannenbHon paboThbl
KaHanoB — ob6a KaHana npubopa paboTawoT BmecTe. B 3tom cnydae npubop cmoxker
OAHOBPEMEHHO TecTMpoBaTb TOJIbKO oAuH XUT, HO MaKCcMMasbHbIA TOK TecTupoBaHua XUT
BO3pacTaeT 4o 5 A.

Ons AHanmzatopa ACK2.5.10.8 BapmaHTbl 06beanHEeHUA KaHanoB 6onee pasHOO6pPa3HbI.

Tak, npu obbegMHEHUN KaXKAblX ABYX KaHanoB npubopa, KOAMYECTBO OAHOBPEMEHHO
Tectupyembix XUT cHM»KaeTca Ao 4YeTbipex (2 + 2 + 2 +2), oAHAaKO MaKCMMasbHbI TOK 3apsaaa
(paspspa) kaxagoro Tectupyemoro XMUT Bo3pactaeT Ao 5 A.

Mpn o06beguMHeHMW KaHaNoB B TPYyMMbl MO YeTbipe, KOAMYECTBO OAHOBPEMEHHO
Tectupyembix XUT cHukaeTca Ao AByx (4 +4), HO Npu 3TOM MAKCMManbHbIA TOK 3apsaaa
(pa3papa) karxkpgoro XMUT Bo3spacTaeT Ao 10 A.

Ob6beauHeHNe Bcex BOCbMU KaHasioB AHanusatopa ACK2.5.10.8 no3Bo/iAeT 04HOBPEMEHHO
TEeCTMpPOBaTb TONbKO oauMH XUT, ogHaKO MaKCMMasbHbIM TOK 3apaga (paspsga) XUT B atom
cnydae Bospacrtaet go 20 A.

Bo3MOXKHbI M Agpyrne BapuaHTbl obbeauMHeHWs KaHanoB AHanmsaTopa ACK2.5.10.8,
Hanpumep, 2 + 3 + 3.

Mpumep obbeguMHEHUs YeTbipex KaHanoB AHanuMsaTopa Ana  YBEe/IMYEeHUA TOoKa
TectnpoBaHma 0o 10 A nokasaH Ha puUcyHKe 17.

@

PucyHok 17 - O6beanHeHne KaHanoB Npmubopa ansa yBenmyeHuma Toka TectuposaHus XUT

Mpn obbeauMHeHUM KaHanoB AHanus3atopa B rpynny, nporpamma TectupoBaHua XUT
HacTpaMBaeTcAa TO/MbKO ANs Beaywero (MepBoro) KaHana B rpynne, NpyM 3TOM BO3MOXKHOCTU
KaHana no TOKY, MOLWHOCTM W CONPOTMBAEHUID TecTupoBaHma XUT pacwmpatorca
NPOMNOPLMOHANbHO YNCNY KaHaNoB B rpynne (cm. nogpasaen 19.2).
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11 NPOrPAMMA TECTUPOBAHUNA XNUT

11.1 O6buwme yKasaHuA

Mporpamma TectupoBaHma XUT B obuwem cnyyae cocTouT M3 MnociefoBaTeNbHOCTU
OAVHAKOBbIX LIMKNOB, BbINOMHAEMbIX 334aHHOE YMCNOo Pas.

B cBol ouepegb, KaxKAbl UMKN COCTOUT M3 Habopa OTAENbHbIX PEXMMOB — LIAFOB
NPOrpaMmbl, BbINOJHAEMbIX NOCAeAOBATENbHO APYr 3a Apyrom. B obuwem cnyyae B uuMKne
NPUCYTCTBYET Kak MUHMMYM OAMH War 3apaga tectupyemoro XUT (Hanpumep, CHCC*) M Kak
MWHMMYM OAMH Wwar pa3paga (Hanpumep, DCHCC). MaKkcMmanbHOe YMUCAOo Waros B LUnKkne —42.

Mepen BbINONHEHWEM LMKAMYECKOM 4YacTM NpOrpammbl  MOryT ObiTb  OAHOKPaTHO
BbIMOMIHEHbl OAMH, [BAa WAW TPU LWara NOATOTOBKM K TecTupoBaHuio. [aHHbie waru
BbINONHAIOTCA BHavane TectuposaHma XUT u moryT ObiTb MCMNO/Ib30BaHbI, Hanpumep, ANA
npeaBapuUTeNbHOrO 3apaga TecTUPYEeMOro aKKyMynaTopa nepes OCHOBHOM  LMKAUYECKOM
YacTb NPOrPAMMbl UCMbITaHUN, YTOObI y}Ke C NepPBOro LMKAA CTAI0 BOSMOMKHbIM ONpeaennTb
€ro NOJIHYIO0 EMKOCTb.

Mocne BbINOMIHEHUA 3a4aHHOIO YMCA LMKNOB HENOCPEACTBEHHO Nepes OKOHYaHWEM TecTa
MOTyT ObITb OA4HOKPATHO BbIMNOJIHEHbI OAMH, ABa WM TPW LWara 3aBeplleHMA MNPOrpammbl
ncnolTaHnit XMUT. [aHHble warM moryT 6biTb MCNONb30BaHbI, HANPUMEP, AN 3aKNUYUTENIbHOTO
3apaga TeCTUPYEMOro aKKyMynaTopa, 4Tobbl cpasy nocne TeCTMPOBaHMA AaHHbIA aKKyMynaTop
6bl/1 NO/THOCTbLIO 3aPAXKEH M TOTOB K paboTe No HasHaYeHuto.

Obuiee KoNMYeCTBO HacTpamBaeMblxX LWAroB B nporpamme tectuposaHusa XUT coctasnsaet
3+42+3=48.

Ona Kaxporo wara nporpammbel TecTupoBaHua XUT (32 HEKOTOPbIM UCKIOYEHUEM,
cMm. nogpasgen 11.15, 11.16 n 11.17) morKHoO BbibpaTb creayrowme pexxmmbl paboTbl npubopa:

e 3apag XUT 3agaHHbIM NOCTOAHHbIM Tokom (CHCC);

e 3apag XUT 3agaHHOM NocTosiHHOW mowHocTblo (CHCP);

e [lo3apag XUT npu 3a,aHHOM NOCTOAHHOM HanpsaxeHuu (CHCV);

e Paspsag XUT 3agaHHbIM NOCTOAHHBbIM TOKOM (DCHCC);

e Pa3psaa XUT 3agaHHOM NOCTOAHHOM MowHocTbio (DCHCP);

e Paspsa XUT Ha 3apaHHOe nocTtosaHHoe conpotmusnieHne (DCHCR);

e [lopaspag XUT npu 3afaHHOM NOCTOAHHOM HanpsxxeHun (DCHCV);

e Penakcaumtio (naysy);

e Pa3BépTKy ToOKa (l) yepes XUT Bo BpemeHu;

e Pas3BépTKy mouHocth (P) Ha XUT Bo BpemeHu;

e Pa3BépTKy conpoTmsneHua paspsaaa XMUT (R) Bo BpemeHu;

e Pa3BépTKy HanpsaxeHua (U) Ha XUT Bo BpeMeHu;

e Pexxum mmnynbcos Toka (l);

e Pexxum umnynbcos motuHocTh (P);

e PexMm umnynbcoB conpoTtueaeHus paspaga XUT (R);

e 3anucb HanpsaXKeHWa Ha Knemmax npubopa (camonucey, U).

bnok-cxema nporpammbl TectuposaHna XUT npeacrtaBneHa Ha pucyHKe 18.

* M. nepeyeHb NPUHATLIX COKPALLEHUI M 0603HAYEHWIA.
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PucyHok 18 - MNMporpamma tectuposaHmna XUT

Bonee noppobHoe onucaHWe KaxKAOro0 BO3MOXHOIO peXuma, OMMcaHWe [O0NyCTUMbIX
3HAYeHUM 3a4aHHbIX NAPameTpoB W COMYTCTBYIOWMX KPUTEPUEB OKOHYAHMA LIara, a TaKxe
HeobxoaMMble PeKOMEeHOAUMU K BbIOOpY peXMMOB, MX NOCNeA0BaTeNbHOCTM W 3HAYEHUW
pabouynx NnapameTpoBs, NPUBEAEHbI B CeAyOLMX NoApa3aenax, a TakKe B nogpasaene 19.2.
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11.2 3HaKu napameTpos TecTUpoBaHna XUT

Hactoawmit noapasaen onucbiBaeT uMchnosiblyemble B paboTte AHanv3aTtopoB npasuaa
onpeaeneHUs 3HaKOB MapameTpoB TecTupoBaHuA XWUT. Mcnonblyemblie npaBuna BBeAEHbI
ANA YyNPOLEHMA NMOHUMAHUA MPOUCXOAALLMX MPOLLECCOB U CHUMKEHUA BEPOATHOCTU OLIMOOK
npw 3a4aHnMM NPOrpPaMmmMbl TECTUPOBAHWUA W aHA/IM3e Pe3ybTaTOB U3MEPEHUN.

HanpaxeHue Ha mecmupyemom XUT, B, cunmTaeTcA NONOXKUTENbHbIM, eCin NOoTeHuuan
Knemmbl "+" KOHKpPETHOro KaHana npubopa npeBblwaeT MNOTeHuuan knemmbl "-" ans Toro
e KaHana.

HanpsxeHune Ha Tectupyemom XUT cumTaeTca oTpuLaTeNbHbIM, €CN NOTEHLMAN KNEMMbI
"+" KOHKpeTHOro KaHana npMbopa MeHblUe NoTeHLMana Knemmsbl "-" gns TOro e KaHana.

Tok uepez mecmupyemsbili XUT, A, cuMTaeTcs MONOXKMUTE/IbHbIM, €C/AM OH BbITEKaeT
n3 Knemmbl "+" KaHana npmbopa, NnpoxoauT Yepes Tectupyemblin XUT 1 Bo3BpaLLaeTca obpaTHO
B npmnbop yepes knemmy "-" KaHana, B obLWeM Cayvyae NPUBOAA K BO3PACTAHUIO HaANpPAXKeHUA
Ha XUT.

ToK yepes TecTpyemblii XUT cunmTaeTca oTpuLaTeNbHbIM, €C/IM OH BbITEKAET U3 KNEMMbI
KaHana npubopa, npoxoaut yepes tectupyembii XUT u Bo3Bpauwaerca obpatHo B npubop
yepes knemmy "+" KaHana, B 06LWEeM cayyae NPMBOAA K NOHUKEHMIO HAaNpPAXKeHNA Ha XUT.

B 3aBMCMMOCTM OT 3HaKa TOKA M 3HAKa HanpsKeHuA Ha XUT, UCTOYHMKOM TOKa (aHeprum)
MOeT bbITb KaK KaHan npubopa, Tak n Tectupyemblit XUT, paBHO Kak M noTpebuTenem Toka
(3Heprumn) moxkeT 6bITb Kak TecTupyembli XUT, Tak U KaHan npubopa.

mn

MowHocme Ha mecmupyemom XWUT, BT, cumTaeTcs MONOXKUTENbHON, ecin 4epes
Tectupyembiii XUT NpoxoAnT MNONOXKUTENbHbIN TOK. [0/IOUTENbHAA MOLWHOCTL B 0buiem
C/lyvae NpmMBOAMT K BO3PACTaHUIO HanpaXeHua Ha XUT.

MolLHOCTb Ha TecTupyemom XUT cuntaetca oTpuLaTeIbHOM, eCn Yepes Tectupyemblit XUT
NPOXoAuUT OTpuLaTeNbHbIM TOK. OTpuuaTenbHas MOLLHOCTb B 06UlemM cayyae npuBoauT
K CHUXKEHUIO HanpaxeHna Ha XUT.

B obnactu oTpuuaTenbHbIX HanpaxeHnin Ha XUT aaHHoOe NpaBu/io MHBEPTUPYET UCTUHHbIN
3HaK MOLLHOCTM Ha XWUT, HO ABnAeTcA yaobHbIM NpU 33aZlaHUK MPOrpPamMmbl TECTUPOBAHUSA
W aHa/n3e MoJIy4YeHHbIX Pe3y/IbTaToB U3MEPEHUN.

ConpomusneHue pa3pada XUT, Om, Bcerga cH4MTaeTca No0XKUTENbHbIM, HECMOTPA Ha TO,
yto paspaa XUT ocyliecTBaseTcs OTpMLUATENbHbIM TOKOM. ITO ABASIETCS YA0OHbIM NPW 3a4aHnmK
NPOrpammbl TECTUPOBAHMA U aHAIN3E NOJIYYEHHbIX PE3yNbTaTOB U3MEPEHWUIA.

3apsad, A-4, cuuTaeTca NONOXKMUTENbHbIM, €cAn nepegaetcA OT  AHanusaTtopa
K Tectupyemomy XUT. B aTom cnyyae, npmbop ABAAETCA UCTOYHUKOM 3apAna, a TECTUPYEMBbIN
XUT — npuemHUKOM nan notpebutenem.

3apAag, cunTaeTca oTpuuaTenbHbIM, ecin nepegaetca ot Tectupyemoro XUT K AHanusaTtopy.
B atom cnyvae, Tectupyemblit XUT aBnaeTca UCTOYHMKOM 3apsiga, a npubop — NpPUEeMHUKOM
nnu notpebutenem.

SHepaus, BT, cunTaeTcA MNOJMIOKUTENBHOW, ecnnM nepepaetcA oOT  AHanusartopa
K Tectupyemomy XUT. B aTom cnyyae npnbop sBASETCA UCTOYHUKOM SHEPrvn, a TeCTUPYeMbIi
XUT — npuemHnKOM nnmn notpebutenem.

DHeprvAa cyMTaeTcA OTpuULATeNbHOW, ecan nepegaerca OT  Tectupyemoro  XUT
K AHanmsatopy. B atom cnyuae, Tectupyembit XUT aBnAeTcs WCTOYHUKOM 3HEpruu,
a AHanunsaTop — NPUEMHUKOM UK NOTPebuTenem.
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11.3 3apag noctosiHHbIM Tokom (CHCC)

Ha ware 3apsaga noctosHHbIM TOKOM AHanusaTop obecneynBaeT NpoTeKaHWe 4vepes
TectTupyemblin XUT cTabunmM3mMpoBaHHOIO MOMIOXKMTENbHOFO TOKa (TOKa 3apsafa) 3a4aHHOro
3HayeHuA lsgr (cm. pucyHoK 19).

BennunHa TOKa nogpepxmpaetca AHanM3aTopom Ha 3agaHHoMm [lonb3oBaTesnem ypoBHe
M He 3aBUCUT OT HanpsKeHua Ha XUT (Bo Bcem paboyem AuanasoHe HaNPAXKEHUN
Ha XUT — oT muHyc 4,5 B go natoc 4,5 B).

Mpw HanpsxeHun Ha XUT 6onbwe 0 B, B pexkxume CHCC AHanm3atop ABNAETCA UCTOYHUKOM
3HepPruun, 1 OCyLLECTBAIAET Nepesayvy SHEPrnn N3 3NeKTPOCeTH B TeCTUpyemMblit XUT.

Mpn HanpaxeHun Ha XUT meHbwe 0B, B pexxume CHCC AHanuszatop aAsndeTca
notpebutenem sHepruu, ocywecrtsnaa otbop 3aHeprum ot Tectupyemoro XUT wm paccensas
ee B BMAe Tenaa B OKPYKaloLyto cpeay.

Tok 3apaga gna wara CHCC moxkeT 6biTb 3agaH [llonb3oBaTenem Ha /ilobom ypoBHe
n3 paboyero amanasoHa ot natoc 2,5 MKA go naoc 2,5 A, npu aTom BbIGOp annapaTHOro
nogAananasoHa TOKa  ocyuiectsnAetcs npubopom  aBTOMATMYECKM, B  COOTBETCTBUE
C 334aHHbIM 3HaYeHMeM TOKa. Hanpumep, npu 3agaHMn TOKa 3apAga Ha ypoBHe 75 MA byaer
aBTOMaTUYECKM BblbpaH 6anKanwmMii 661bLIMIA annapaTHbIA NoaaMana3oH Toka — 100 mA.

ISET ; ISET ; ISET ;

> C
> C
> C

PucyHok 19 — 3apaa XUT noctoAaHHbIM Tokom (CHCC)

Mpu napannenbHo pabote KaHanoB (Tonbko ans  AHanmsatopos ACK2.5.10.2
n ACK2.5.10.8) pabounii paMana3oH TOKa YBE/NIMYMBAETCA MPOMOPLMOHANBHO  YMUCAY
napannenbHo paboTatowmx KaHanoB B rpynne (Hanpumep, oT nac 5 MKA go natoc 5 A npu
06begMHEeHUN ABYX CMENXKHbIX KaHanoB npubopa). NMpu 3TOmM 3aZaHHbIA TOK AENUTCA NOPOBHY
MeX 4y BCEMU KaHanamm B rpynne.

LWar 3apAga NOCTOAHHBIM TOKOM MMeeT TPU HACTPamMBaeMbIX KPUTEPUA OKOHYAHWUA Liara
(cm. pucyHok 20):

e JlocTuxKeHune HanpaxeHnem Ha XUT 3agaHHOro HanpaXXeHnA oKoHYaHuA wara Ugnp;
e WcTeueHne oTBEAEHHOrO BpemeHu wara Tenp;
e PervcTpaums nageHus HanpsxeHua Ha XUT Ha 3agaHHyo BennuumHy (Kputepuii "-dU").
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PucyHoK 20 — Kputepuun okoHYaHua wara 3apaga XUT noctoaHHbIM Tokom (CHCC)

3ajaHHOe HanpsaxkeHwe OKOoH4YaHus wara Ugyp BblbMpaetca [onb3oBatenem npu
bopMMpPOBaAHUM MpPOrpaMMbl TECTUPOBAHWSA M3 AONycTUMOro awvanasoHa ot 0 go 4,5 B.
KpuTepuin OKOHYaHMA LWara no AOCTUMKEHUIO 3a4aHHOro HanpsaxeHusa Ha XUT MoXKHO
OTK/II0YNTb, OCTAaBMB MOJIe BBOAA HAMPAXKEHUA OKOHYaHMA MyCTbIM NPU 3a4aHUM NPOrpammbl
TectupoBaHusa XUT (cm. noapasaen 19.2).

MaKcMmanbHaa ANMTEeNbHOCTb Wara (oTBeaeHHoe Bpems wara) Tenp BblbupaeTca
MNonb3oBaTenem M3 gonyctumoro gmanasoHa ot 0,2 ¢ go 325 cyT. Kputepumint oKoHYaHus wara
Nno UCTEYEHUIO 3a4aHHOTO BPEMEHU OTKAKUYUTb HEb3A, O4HAKO BO3MOXKHO 3a4aTb 3aBe40MO
60/bluee 3HaYeHUe NpeaenbHOro BPEMEHM Liara, Yem Oo¥XKugaeTtca npu TectuposaHum XWUT,
4yTObbl AAHHbIM KPUTEPUI HUKOTAA He cpaboTan.

Kputepuin okoH4YaHuAa 3apsaa "-dU" xapaktepeH gna Ni-Cd u Ni-MH akkymynatopos. Ons
aKKYMYNIATOPOB AaHHbIX TUMOB, PAaBHO KaK U ANA aKKYMY/IATOPOB APYrMX TUMOB, XapaKTepHO
YBE/IMYEHME HanpsKeHua B npouecce 3apaga. OgHako, nocne Toro, Kak Ni-Cd nam Ni-MH
aKKYMYNIATOP OKa3blBAETCA MONHOCTbIO 3apAXKeH, BXOAALLAA 3Heprna 3apaga 6onee He moxKeT
6bITb HAaKOM/IEHA AaKKYMYNATOPOM, M HAYMHAET BbIAENATLCA B CTPYKTYPE aKKYMynATOpa B BUAE
Tenna. Temnepatypa aKKyMynaTopa HauyMHAeT MoBbIWATbCA, MNPUM  3TOM  HaMpAXKeHue
Ha aKKYMy/NsaTOpe HECKO/IbKO CHMMKAeTcA (BMeCTo OXMAAEeMOro BO3pacTaHMA MNPOUCXOANT
CHUXKEHMeEe HanpAXKeHUA Ha aKKyMynaTope, uam "otpuuatenoHoe npupaweHune”, "-du").

Takum 06pasom, MOMEHT Hayana CHUKeHuAa HanpaxeHns Ha Ni-Cd wvam  Ni-MH
aKKymynATope B npouecce ero 3apsaa CBUMAETENbCTBYET O AOCTUMKEHWW MOJIHOTO 3apsaaa
OAHHOIo aKKyMynsaTopa, U 0 Heob6Xo4MMOCTU NPeKpaLLeHNA Wara 3apsaaa.

Kputepuin "-dU" moxKeT ObiTb BKAKOYEH WM OTKAOYEH MNpPM 3343aHUM MPOrpammbl
TECTUPOBAHUA. BennumHa oTpuLaTeIbHOrO NMPUPALLEHNS HANPAXKEHUA, NPU KOTopon npubop
npekpaLwaeT War 3apaga, HacTpaMBaeTcs OAHOBPEMEHHO A1A BCeX LWaros 3apaga A1a AaHHOro
KaHana npmbopa 1 moxKeT bbITb BbIOpaHa M3 gonyctumoro guanasoHa ot 0,002 go 1 B.

Kputepuin "-dU" aeincTByeT ToNbKO B 061aCTU NONOKUTE/NbHBIX HAaNpsiXKeHn Ha XUT.

OKoHyaHue wara CHCC npoucxoauT npu cpabaTbiBaHum naoboro (xots 6bl 0AHOro)
13 3aZl@aHHbIX KPUTEPUEB OKOHYAHMA.

Bo Bpema wara CHCC AHanusatop moxeT mamepatb ESR tectnpyemoro XUT metogom
neprMoamMyYecKoro npepbiBaHMaA Toka. MoapobHee cm. noapasaen 13.2.

B dalinax pesynbraToB M3mepeHuit (cm. pasgen 16) war 3apaga nocToOAHHbIM TOKOM UMeET
mapkep wara "CCC".
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11.4 3apaa nocToAHHOW MmolHocTbio (CHCP)

Ha ware 3apaga NocTosHHOM MOLLHOCTbIO AHanM3aTop obecneymBaeT NPOTEKaHUE Yepes
TecTupyembit XUT NONOKUTENbHOTO TOKA (TOKA 3apAfa) TAaKoro 3HavyeHuA, 4Tobbl abcontoTHoE
3HaYeHWEe 3I/IEKTPUYECKON MoOLWHOCTM Ha XWUT cooTBeTCTBOBaNO 3a[aHHOMY 3HAYeHUIo
MOLLHOCTHU Pser (CM. pUCyHOK 21).

HanpaBneHue TOKa He 3aBMUCUT OT 3HaKa M YPOBHA HanpaxeHunsa Ha XUT. B obwem cnyyae,
PEXMM  3apAda MNOCTOAHHOM  MOLLHOCTbIO MPMBOAMUT K  BO3PACTAHUIO  HaMpPAMKeHUA
Ha TecTupyemom XUT.

Mpwn HanpsxeHun Ha XUT 6onbwe 0 B, B pexxume CHCP AHanm3atop ABNAETCA UCTOYHUKOM
3HEpPrumn, 1 OCyLLECTBAAET Nepesaydy IHEePrnun U3 aNeKTPoceTn B TecTupyemblii XUT.

Mpn HanpaxeHun Ha XUT meHbwe 0B, B pexume CHCP AHanusatop aAsnfertca
notpebutenem sHepruu, OCywecTBnaa oTbop 3aHeprum oT Tectupyemoro XUT u paccemBas
ee B BMAe Tenaa B OKPYKaloLyto cpeay.

Ab6contoTHOE 3HaYeHMe MOLLHOCTHM, NepegaBaemMon namn otbmpaemon ot Tectupyemoro XUT
noaneprknBaeTca Ha 3agaHHom [losib3oBaTesieM ypOBHE B AManasoHe HanpaxeHun Ha XUT
oT muHyc 4,5 go muuHyc 0,5 B u ot natoc 0,5 go natoc 4,5 B, ucknroyan obnactb ot muuyc 0,5
Ao natoc 0,5 B (o6nactb 863K HyNA HanpAXKeHUs).

B obnactn HanpsxeHun Ha XUT B6aAn3n Hyns (oT mumHyc 0,5 ao natoc 0,5 B) mowHOCTb
Ha XUT MOKeT He COOTBETCTBOBATb 3aaHHON.
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PucyHok 21 — 3apsag XUT noctoaHHOM mouHocTbio (CHCP)

MowwHocTb 3apaaa ana wara CHCP moxkeT 6biTb 3agaHa MNonb3oBatenem Ha ntobom yposHe
n3 pabouero amanasoHa ot natoc 10 mkBT go natoc 11,25 Br.

Boibop annapaTHOro noaAmanasoHa TOKA OCYLLeCTBAAETCA NPUOOpPOM aBTOMATUYECKM,
B COOTBETCTBME C 33[aHHbIM 3HAYEHMEM MOLLHOCTU U UCXOLA U3 MUHUMANBHOW HUXKHEMN
rpaHuupl paboyero HanpaxeHua Ha XUT B pexume CHCP, pasHoii 0,5 B (abcontoTtHoe
3HauyeHue). Hanpumep, Npu 3a4aHUM MOLLHOCTM 3apada, paBHol 200 MKBT, MakcMmanbHbI TOK
yepes XUT npu HanparkeHnn Ha XUT meHee muHyc 0,5 B naum cebiwe natoc 0,5 B He npesbicUT
200 mKkBT / 0,5 B = 400 MKA. B pe3synbtate 6yaeT aBTOMaTMYecKM BblbpaH BauKanwunii
60NbWNIM annapaTHbIM NogAnanasoH Toka — 1 MA.

Ecnn coueTaHme Tekylero HanpaxeHna Ha XUT n 3agaHHON MOLLLHOCTM 3apaja NpeBblllaeT
BO3MOXHOCTU npubopa N0 MaKCMManbHOMY TOKY ANA KOHKPETHOro noagvana3oHa TOKa,
3apAAHbIA TOK ByaeT aBTOMATUYECKM OrpaHUYEeH HA MAKCMMANbHOM YpPOBHe Ans BblbpaHHOro
noagmanasoHa ToOKa. Hanpumep, npu 3agaHuMM MOLWHOCTM 3apsaga, paBHon 10 BT, 6yaer
aBToOMaTuyeckM BblbpaH CTapwuit noggmana3oH Toka — 2,5 A. OgHako, Npu TeKylem
HanpsxeHnn Ha XUT meHee 4 B npubop He cmoxkeT obecneuntb 3a[aHHYHD MOLLHOCTD,
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MOCKONIbKY TOK 3apaga OyaeT orpaHMYeH Ha MAKCMMA/NbHOM YpPOBHe A/A Bbl6paHHOro
noaamnanasoHa — 2,5 A.

MNpu napannenbHot paboTe KaHanoB (Tonbko AanA  AHanusatopos ACK2.5.10.2
n ACK2.5.10.8) paboumint AmanasoH MOLLHOCTM YBEAWYMBAETCA MNPOMNOPLMOHANBHO YMCay
napannenbHo paboTalolWmMx KaHanoB B rpynne KaHanosB (Hanpumep, oT naoc 20 MKBT
[0 natoc 22,5 BT npyu o6beaAnHEHUN ABYX CMEXKHbIX KaHanoB npubopa). Mpu aTom 3agaHHan
MOLLHOCTb AeNnUTCA NOPOBHY MeXKAy BCEMU KaHanamu B rpynne.

LWar 3apaga NOCTOAHHOM MOLLHOCTbIO MMEEeT TPU HACTPAMBAEMbIX KPUTEPUA OKOHYAHMA
wara (cm. pUcyHok 22).

o JlocTuxKeHne HanpsaxeHnem Ha XUT 3a4aHHOro HanpaXKeHnA oKoHYaHuA wara Ugnp;
e [cTeyeHune oTBegeHHOro spemeHu wara Tenp;
e Peructpaums nageHuns HanpsxeHua Ha XUT Ha 3agaHHyo BennumHy (Kputepuid "-du").
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PucyHok 22 — Kputepuun okoHYaHumA wara 3apaga XUT noctoaHHOM molHocTbio (CHCP)

3afaHHOe HanpseHue OKOH4YaHusa wara Ugyp BblbMpaetca [onb3oBatenem npu
bopMMNPOBaAHMKM NPOrPaMMbl TECTUPOBAHMA M3 AonycTumoro amanasoHa ot 0 go 4,5 B.
KpuTepmnin OKOHYaHMA LWwara no AOCTUMKEHMIO 334aHHOro HanpsaxeHma Ha XUT MoXKHO
OTK/II0YNTb, OCTABMB MO/ BBOAA HAMPAXKEHUA OKOHYaHMA MyCTbIM NPW 33a43aHUM NPOrpamMbl
TectnpoBanHua XUT (cm. noapasgen 19.2).

MaKcMmanbHaa AAMTEeNbHOCTb wWwara (oTBegeHHoe Bpems wara) Tenp BblbupaeTca
Monb3oBaTenem us gonycTMmoro guanasoHa ot 0,2 ¢ ao 325 cyT. Kputepuit OKoHYaHMA wara
No UCTEYEHUIO 3a4aHHOTO BPEMEHM OTKAKUYUTb HENb3A, O4HAKO BO3MOXKHO 334aTb 3aBEAOMO
60/bluee 3HaYeHUe NpPeaenbHOro BPEMEHM Lara, Yem OXKMAaeTca npu TectupoBaHum XWUT,
4yTOObI JAHHbIN KPUTEPUIA HUKOTAA He cpaboTan.

KpuTepuin okoH4YaHuMA 3apaga "-dU" aHanormyeH wary 3apsaaa noctoAHHbIM Tokom (CHCC)
(cm. noppasaen 11.3).

OKoHyaHue wara CHCP npoucxoaut npwu cpabaTtbiBaHUM nwboro (xota 6bl 0AHOrO)
13 3aaHHbIX KpUTEPMEB OKOHYAHMS.

Bo Bpema wara CHCP AHanusatop moxeT uamepatb ESR tectnpyemoro XUT metogom
neprMoamMyYecKoro npepbiBaHMaA Toka. MoapobHee cm. noapasaen 13.2.

B dalinax pesynbratoB M3mepeHuit (cm. pasgen 16) war 3apaga nocToOAHHbIM TOKOM UMeET
mapkep wara "CCP".
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11.5 [lo3apsg npu nocTosHHOM HanpaxeHun (CHCV)

Ha ware go3apsaga npu NOCTOAHHOM HanpAXeHun AHanu3atop obecneymBaeT NPOTEKaHUE
yepe3 TecTupyembli XUT NONOMKMTENbHOrO TOKa (TOKA 3apAga) TaKoro 3HayeHus, 4Tobbl
Hanpsa)keHne Ha Tectupyemom XUT cpaBHANOCL €  33f4aHHbIM  HanpsaKeHnem  User
(cm. pucyHok 23).

Ecnn Tekywee HanpsaxeHue Ha XUT oTanMyaeTca B MeHbLUYlO CTOPOHY OT 33aA4aHHOro
HanpsxeHna ao3apaga, npubop b6yaet otgasatb Ha XUT NONOXKUTENbHbIM TOK 3apsAga TaKoro
YPOBHSA, 4TObbl HanpAxeHue Ha XUT cTano paBHO 3af4aHHOMY HanpAXKeHuto. Ecam HanpaxkeHue
Ha XUT no Kakum-nMbo npuymMHam oKasasnocb 60nblie 33aHHOTO HaNpAMeHUA A03apAaaa,
npnbop CHUXKAeT TOK 3apAafa BNAOTb A0 HyAA, HO BOCMPENATCTBOBATb POCTY HaMpAXeHuA
Ha XUT He moxeT. Takum obpa3om, B pexume gosapsga XUT npu 3agaHHOM NOCTOAHHOM
HanpsxeHun AHanmszatop "nognupaet”" HanpaxeHne Ha XWUT cHU3y, npensaTcTByAa ero
CHUXKEHUIO, HO He MPenATCTBYA ero pocTy.
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PucyHok 23 — lo3apsaa XUT npu nocTtoaHHOM HanpaxeHuu (CHCV)

HanpsaxeHune posapaga XUT moxkeT 6biTb 3agaHo [Mosnb3oBaTenem Ha ntobom ypoBHe
n3 pabouero gmanasoHa ot 0 go natoc 4,5 B. OgHaKo, 3aaaHHOE HanpsAXeHue ao3apaaa Ana
wara CHCV ponKHO cooTBETCTBOBATb HanpsaxKeHunto Ha XUT nepep Hayanom AaHHOrO LwWara.

AnnapaTHbln noaamana3oH Toka ana wara CHCV coxpaHAeTca TakuMm e, KakMM OH Obin
BblOpaH Ha npeapliaywem Lware nporpammbl TectupoBaHua XUT. Ecam war CHCV ssnsetcs
nepsBbiM M3 33JaHHbLIX B YacTU MOATOTOBKM MPOrpamMmbl TeCTUPOBAHUA WAWM NEepBbiM
M3 3a4aHHbIX B LMKAMYECKON 4YacTW, aBTOMATU4YECKM BbiOGMpaeTcA CcTapliMii annapaTHbIM
nogananasoH Toka — 2,5 A.

War posapaga npyv NOCTOAHHOM HanpAXeHWM MMeeT ABa HACTpamBaeMbIX KpuTepuma
OKOHYaHMA Wwara (cm. pUcyHoK 24):

e JlocTuxKeHune ToKkom Yepes XUT 3a4aHHOM0 TOKA OKOHYaHWA wara lgnp;
e |AcTeyeHne oTBeAEHHOro BpemeHu wara Tenp.
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PucyHoK 24 — Kputepumn okoHYaHuA wara ao3apsga XUT npu noctoasHHOM HanpsxeHun (CHCV)
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3afaHHbIA TOK OKOHYaHMA wara lgnp BblbMpaeTca Monb3oBaTenem npu GOPMUPOBAHUM
nporpammbl TeCTUPOBaHMA M3 amanasoHa oT 0 go 2,5 A. Mpwu napannenbHon paboTte KaHanoB
(Tonbko pgna  AHanusatopoB ACK2.5.10.2 u ACK2.5.10.8) ananasoH TOKa OKOHYaHuUA
yBEeMYMBAETCA MNPOMOPUMOHANBHO YUCAY NapannenbHo paboTatowmx KaHanos B rpynne
(Hanpumep, oT 0 oo 5 A npu obbeanMHEHMU ABYX CMEXKHbIX KaHanoB npubopa). Kputepui
OKOHYaAHMA Wara No AOCTUMKEHUIO 3a4aHHOI0 ToKa Ha XUT MOMKHO OTKAOYUTb, OCTaBMB None
BBOZa TOKA OKOHYaHMA NYCTbIM NPW 3a43aHUK NPOrPamMmbl TECTUPOBAHMSA (cm. noapasaen 19.2).

MaKcMmanbHaa ANMTEeNbHOCTb Wara (oTBeaeHHoe Bpema wara) Tenp BblbupaeTtca
Monb3oBaTenem us gonycTMmoro guanasoHa ot 0,2 ¢ Ao 325 cyT. Kputepuin OKoHYaHMA wwara
No UCTEYEHUIO 3a4aHHOTO BPEMEHU OTKAKUYUTb HEesb3A, OAHAKO BO3MOMXHO 334aTb 3aBeAOMO
60bluee 3HaYeHMe NpeaenbHOro BPEMEHM Lara, Yem OXuAaeTca nNpu TecTuposaHum XMUT,
4yTOObI JAHHbIN KPUTEPUIN HUKOTAA He cpaboTan.

OKoH4yaHMe wara CHCV npoucxoauT npu cpabatbiBaHMM nwboro (xots 6bl 04HOrO)
13 3a[laHHbIX KPUTEPUEB OKOHYAHMA.

B ¢dalinax pesynbtatoB mamepeHun (cm. pasgen 16) war posapsga npyv NOCTOAHHOM
HanpAXeHUn umeeT mapkep wara "CCV".

11.6 Pa3psag noctoaHHbIM Tokom (DCHCC)

Ha ware pa3paga nocTosiHHbIM TOKOM AHanu3atop obecneymBaeT MNpPoOTEKaHMe uvepes
Tectupyemblin XUT cTabunnsmpoBaHHOro OTPMLIATENbHOTO TOKA (TOKa paspsaa) 3afaHHOro
3HayeHuA lsgr (CcM. pucyHOK 25).

BennumHa TOoKa noggepxuBaeTca AHAAM3aTOPOM Ha 3adaHHOM [lonb3oBaTesiem ypoBHe
M He 3aBUCUT OT HanpsxeHua Ha XUT (Bo Bcem paboyem AnanasoHe HaMNpsKeHUM
Ha XWUT — ot muHyc 4,5 B ao natoc 4,5 B).

Mpu HanpaxeHun Ha XUT Gonbwe 0B, B pexkume DCHCC AHanusatop aAsnsetca
notpebutenem sHeprun, ocywecrtsnaa otbop aHeprum oT Tectupyemoro XWUT u paccemsas
ee B BUAe Tensa B OKpyXKaloLyto cpeqy.

Mpn HanpaxeHun Ha XUT menbwe 0B, B pexxkume DCHCC AHanusatop ABAAeTcA
WMCTOYHMKOM 3HEPTuMn, U OCYLLECTBAAET Nepeaady SHEPrnun U3 sNeKTpPoceTn B Tectupyembii XUT.

Tok pa3paga ans wara DCHCC morxkeT 6biTb 3agaH [Mosb3oBatenem Ha ntob6om ypoBHe
n3 paboyero AmanasoHa oT MMHyC 2,5 A go muHyc 2,5 MKA. B uensax ynpouweHuns 3agaHua
nporpammbl TecTupoBaHMa XUT, 3HAYeHMe TOKa MOMKHO BBOAMTb KakK CO 3HaKom "MuHyc",
Tak 1M 6e3 Hero (cm. nogpasgen 19.2). B nwbom cnyyae npu BbiNnoAHeHWM wara DCHCC
BBeZleHHOE 3HAYeHMe TOKa By AeT NpM3HAHO OTPULATENbHBIM (TOKOM paspaga XUT).
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PucyHok 25 — Pa3psaa XUT noctossHHbIM Tokom (DCHCC)
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Bbibop annapaTHOro noaAvanasoHa TOKA OCyWecTBAAEeTCA NPUOOPOM aBTOMATUYECKM,
B COOTBETCTBME C 3aaHHbIM 3HAayeHWem ToKa. Hanpumep, npu 3agaHMM TOKa paspasa
Ha ypoBHe 400 MA 6yaeT aBTOMaTMYECKM BblOpaH OGAMMKaAWWKMIA 6ONbWKMIA  annapaTHbIN
noaamanasoH Toka — 500 mA.

Mpwn napannenbHon pabote KaHanoB (Tonbko pgns  AHanumsatopos ACK2.5.10.2
n ACK2.5.10.8) paboumin pgManasoH TOKa YBE/NMUYMBAETCA MPOMNOPLUMOHANBHO  uuCay
napannenbHo paboTatowmx KaHanos B rpynne (Hanpumep, ot muHyc 10 A o muHyc 10 MKA
npy 06beaMHEHUN YETbIPpeX CMEXHbIX KaHanoB npubopa). NMpu 3Tom 334aHHbIM TOK AenuTca
NOPOBHY MeXAy BCEMM KaHa/laMu B rpynne.

LWar pa3paga NoCTOAHHbIM TOKOM MMEET ABa HACTPAMBAEMbIX KPUTEPUA OKOHYAHMA Liara
(cm. pucyHoK 26):

o JlocTuxKeHue HanpaxeHnem Ha XUT 3agaHHOro Hanpa*KeHnAa oKoHYaHuA wara Ugnp;
e |AcTeyeHune oTBeAEeHHOro BpemeHun wara Tenp.
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PucyHOK 26 — Kputepum okoH4YaHus wara paspaga XUT noctosHHbIM Tokom (DCHCC)

3afaHHOe Hanpa)keHWe OKOHYaHuAa wara Ugyp BblbMpaetca [onb3oBatenem npu
dOpPMUPOBAHMN MpPOrpaMmmbl TECTMPOBAHMA M3 AManasoHa oT MuHyc 4,5 pgo natoc 4,5 B.
KpuTepmin OKOHYaHMA Wara NoO AOCTUMKEHWUIOD 3afaHHOro HanpsxeHns Ha XUT MOXKHO
OTK/IIOYUTb, OCTaBMB MOJie BBOAA HaNpPAXEeHUA OKOHYaHWA NYCTbIM NPWU 3a4aHUKU NPOrpPamMmbl
TecTupoBaHua XUT (cm. nogpasaen 19.2).

MaKkcuManbHaa AAUTENbHOCTb LWara (oTBeaeHHoe Bpema wara) Tewp BbliBMpaeTca
MNonb3oBaTenem ns gonyctumoro ananasoHa ot 0,2 ¢ go 325 cyT. Kputepumit oKoHYaHMsA wara
Mo MUCTEYEHUIO 334aHHOIO BPEMEHU OTKAIOUYUTL HENb3A, OAHAKO BO3MOKHO 334aTb 3aBe40MO
60nblee 3HaYeHWe NpenenbHOro BPEMEHWM Liara, Yem OXMAAeTca Mpu TecTupoBaHun XUT,
4yTOObl AAHHbIN KPUTEPUI HUKOTAA He cpaboTan.

OkoH4yaHMe wara DCHCC npoucxoaut npu cpabatbiBaHuM noboro (xota 6bl 0AHOrO)
U3 3a4aHHbIX KpUTEPMEB OKOHYAHMA.

Bo Bpemsa wara DCHCC AHanusatop moxeT mamepatb ESR tectmpyemoro XUT metomom
neprMoanYecKkoro npepbiBaHUA ToKa. MoapobHee cm. noapasaen 13.2.

B ¢dannax pesynbratoB m3amepeHuin (cm. pasgen 16) war paspaga NOCTOAHHbIM TOKOM
nmeeTt mapkep wwara "DCC".
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11.7 Pa3psaa noctoaHHOM mouwHocTbto (DCHCP)

Ha ware pa3paga NOCTOAHHOM MOLLHOCTbIO AHann3aTop obecneymBaeT NpoTeKkaHWe Yepes
Tectupyemblit XUT oTpuuaTenbHOro Toka (ToKa paspaga) Takoro 3HavyeHumsa, 4tobbl abcontoTHoe
3HaYeHWe 3INEKTPUYECKOM MoLHOCTM Ha XWUT cooTBeTCTBOBaNO 334aHHOMY 3HAYeHuIo
MOLWHOCTH Pser (CM. pUCYHOK 27).

HanpasneHue TOKa He 3aBMCUT OT 3HaKaA M YPOBHA HanpsaxeHma Ha XUT. B obwem cnyyae,
PEXMM  paspada MNOCTOAHHOM  MOLWHOCTbIO  MPUBOAMT K  CHUXKEHUIO  HaNpPAXKeHuA
Ha TecTupyemom XUT.

Mpu HanpaxeHnun Ha XUT 6Gonbwe 0B, B pexume DCHCP AHanuszatop sBnsetca
notpebutenem sHeprum, ocywectsnas otbop sHeprum ot Tectupyemoro XUT u paccemBas
ee B BMAe Tenja B OKPYKaloLLyo cpeay.

Mpn HanpaxeHnn Ha XUT meHbwe 0B, B pexkume DCHCP AHanusatop aAsndetca
NMCTOYHMKOM 3HEPTUU, U OCYLLECTBAAET Nepesayvy SHEPTUN U3 INEKTPOCETU B TeCTUPYeMbI XUT.

ABCONOTHOE 3HaYeHMe MOLHOCTH, NepegaBaemMon nan otbmnpaemoit ot Tectupyemoro XUT
noageprKnsaetca Ha 3agaHHom [losib3oBaTennem ypoOBHE B AMANasoHe HanpsxeHun Ha XUT
oT muHyc 4,5 po mnuyc 0,5 B n ot natoc 0,5 ao natoc 4,5 B, ucknroyaa obnactb ot muHyc 0,5
8o natoc 0,5 B (o6nactb 863K HyNA HanpAXKeHUs).

B obnactu HanpsaxeHui Ha XUT B6amM3m Hyna (ot muHyc 0,5 go nawoc 0,5 B) mowHocTb
Ha XUT moKeT He cCoOOTBETCTBOBATb 3a4aHHOM.
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PucyHok 27 — Paspsag XUT noctosiHHOM moulHocTbio (DCHCP)

MowHocTb pa3paga ana wara DCHCP moxeT 6bITb 3agaHa [onb3oBaTtenem Ha aob6om
ypoBHe 13 paboyero gmanasoHa ot muHyc 11,25 BT go mumHyc 10 mMKBT. B uenax ynpouieHun
3alaHMA NPOrpamMmmbl TECTUPOBAHUA, 3HAYEHNE MOLLHOCTU MOXKHO BBOAUTb KaK CO 3HAKOM
"mMmuHyc", Tak 1 6e3 Hero (cm. noapasaen 19.2). B ntobom cnyyae npu BbinosHeHUn wara DCHCP
BBEAEHHOE 3Ha4YeHMe MOLLLHOCTM ByAeT NPU3HAHO OTPULLATENbHbIM (MOLWHOCTb pa3spsaaa XUT).

Bbibop annmapaTHoOro nogawnanasoHa Toka ana wara DCHCP ocywecTtBaseTtca npubopom
aBTOMATMYECKM, B COOTBETCTBME C 334aHHbIM  3HAYEHMEeM  MOLHOCTM WU UCXoAA
M3 MUHUMANbHOM HUXKHEN TpaHuUbl paboyero HanpaxeHusa Ha XUT B pexxkume DCHCP,
paBHol 0,5 B (abcontoTHoe 3HauyeHue). Hanpumep, Npu 3af4aHUM MOLLHOCTM 3apAna, PaBHOM
90 MKBT, makcMmanbHbIn TOK Yepe3 XUT npu HanpaxkeHun Ha XUT meHee muHyc 0,5 B naum
cebitwe naoc 0,5 B He npesbicut 90 mkBT / 0,5 B = 180 mKA. B pesynbtate byaer
aBTOMATUYECKM BbIbpaH 6amnKalWwmii 60NbWNIM annapaTHbIK NoaAnanasoH Toka — 200 MKA.

Ecnn coyeTaHme Tekywero HanpaxeHua Ha XWUT M 334aHHOM MOLLHOCTM pa3psaga
npesbIWaeT BO3MOXHOCTX Npubopa N0 MakCMMabHOMY TOKY A1 KOHKPETHOro noaamanasoHa
TOKa, pa3pAgHblA TOK OyaeT aBTOMATUMYECKM OrpaHMYeH Ha MaAKCMMalibHOM YpPOBHe ANA
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BbIOPAHHOro NogAnanasoHa ToKa. Hanpumep, npu 3agaHUmM MOLLHOCTM pa3psaaa, paBHou 5 BT,
OyneT aBTOMATMYECKM BblbpaH CTapwuit nogamnanasoH Toka — 2,5 A. OgHako, Npu TeKywem
HanpsxeHnn Ha XUT meHee 2 B npubop He cmoxkeT obecneumTb 3a[aHHYHD MOLLHOCTb,
MOCKONbKY TOK pa3psaga OyaeT oOrpaHMYeH Ha MaKCMMaZbHOM YpOBHE AnsA BblbpaHHOro
nogamanasoHa — MUHyc 2,5 A.

Mpwn napannenbHon pabote KaHanoB (Tonbko gns  AHanusatopos ACK2.5.10.2
n ACK2.5.10.8) pabouunii Amana3’oH MOLLHOCTM YBE/NYMBAETCA MNPOMNOPLMOHANbHO YuCay
napannesnbHoO paboTatoLmMx KaHaN0B B rpynne KaHaioB (Hanpumep, oT MUHYC 22,5 BT A0 MUHYC
20 MKBT npu 06beanHEHUM ABYX CMEXKHbIX KaHanoB npubopa). NMpu 3Tom 3a4aHHaA MOLLHOCTb
OenuTcAa NOPOBHY MeXAy BCEMU KaHanamu B rpynne.

LWar pa3spsaga NOCTOAHHON MOLLHOCTbIO MMEEeT ABa HaCTpaMBaeMbIX KPUTEPUA OKOHYAHMA
wara (cm. pucyHoK 28):

o JlocTuxKeHue HanpaxeHnem Ha XUT 3agaHHOro Hanpa*KeHnAa oKoHYaHuA wara Ugnp;
e |AcTeyeHune oTBeAEHHOro BpemeHun wara Tenp.
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PucyHoK 28 — KpuTepumn okoH4YaHuA wWwara paspaga XUT noctoaHHOM mowHocTbio (DCHCP)

3afaHHOe Hanpa)keHMe OKoHYaHusa wara Ugyp BblOMpaeTca [lonb3oBatenem npu
dopmMMnpoBaHUM NpPOrpamMmbl TECTUPOBAHMUA M3 AMana3oHa oT muHyc 4,5 po nawoc 4,5 B.
KpuTepuit OKOHYaHMA LWara no AOCTUMKEHWUIO 33a[aHHOro HanpsxeHua Ha XUT mMoKHO
OTK/IOYMTb, OCTAaBMB MONE BBOAA HAMNPAMEHWA OKOHYAHMA NYCTbIM NPWU 3a4aHMW NPOrpammel
TectupoBaHua XUT (cm. noapasaen 19.2).

MaKkcuManbHaa AAUTENbHOCTb LWara (oTBeaeHHoe Bpema wara) Tewp BbliBMpaeTca
MNonb3oBaTenem M3 gonyctumoro gmanasoHa ot 0,2 ¢ go 325 cyt. Kputepmin oKoHYaHus wara
Mo MUCTEYEHUIO 334aHHOIO BPEMEHU OTKAOUYUTbL HENb3A, OAHAKO BO3MOKHO 33a4aTb 3aBe40MO
60nblee 3HaYeHWe NpenenbHOro BPEMEHWM Liara, Yem OXMAAeTca Mpu TecTupoBaHun XUT,
4yTOObl AAHHbIN KPUTEPUI HUKOTAA He cpaboTan.

OkoH4YaHMe wara DCHCP npoucxoaut npu cpabatbiBaHMM noboro (xota 6bl 0AHOrO)
U3 3a4aHHbIX KpUTEPMEB OKOHYAHUA.

Bo Bpema wara DCHCP AHanusaTtop moxeT mamepatb ESR Tectupyemoro XUT metogom
nepuoamMyecKoro npepbiBaHMA Toka. logpobHee cm. nogpasgen 13.2.

B dainax pesynbtatoB usmepeHuit (cm. pasgen 16) war paspsana NoCTOAHHOM MOLLHOCTbIO
nmeeTt mapkep wara "DCP".
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11.8 Pa3psg Ha noctosHHoe conpoTtusnenme (DCHCR)

Ha ware paspsga Ha 33agaHHOe MOCTOAHHOE CONpOTUBAEHME NpUbop MMUTUpPYET
PE3UCTUBHYIO  Harpysky € 33a4aHHbIM  3HAYEHMEM  3S/1EKTPUYECKOro  COMPOTMB/IEHMUA,
obecneumBaa npoTekaHuWe uvepes3 Tectupyembii XUT oTpuuatenbHoOro ToKa (ToKa paspsaa)
TAKOro 3HayeHuAa, 4Tobbl BXOAHOE COMPOTUB/EHME KaHana npubopa COOTBETCTBOBANO
3a,@aHHOMY 3HAYEHUIO conpPOTUBNEHUSA Rser (CM. pUCYHOK 29).

Paspag Ha 3agaHHOe MOCTOAHHOE COMPOTUBAEHWE BO3MOXEH TOJIbKO B Auanas’oHe
HanpseHui Ha XUT ot natoc 0,1 ao natoc 4,5 B.

B pexmme DCHCR AHanuszaTop ABnAeTcA noTpebutenem sHeprum, ocyliectTsnsa oTbop
3Heprumn ot Tectupyemoro XUT n paccensas ee B BUAE TEMNAA B OKPYKAKOLLYIO cpeay.
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PucyHok 29 — Pa3psag XUT Ha nocTtosHHoe conpoTtusneHme (DCHCR)

ConpoTusneHue paspaga ana wara DCHCR moxeT 6bITb 3agaH0 Monb3oBaTenem Ha ntobom
YpOBHe 13 paboyero ananasoHa ot 1 Om go 1 MOm. Bbibop annapaTHOro noggmanasoHa TOKa
ana wara DCHCR ocyuwecTtBnaetTca npnbopom aBTOMATUYECKWU, B COOTBETCTBME C 3a4aHHbIM
3HAYEHMEeM COMPOTMBAEHUA U UCXOAA M3 abCONOTHOM annapaTHOM BepxXHEM rpaHULbl
HanpsA)KeHua, pasHoi 5 B. Hanpumep, npu 3agaHnm conpoTMBaeHMA pa3paaa, pasHoro 20 Om,
MaKCUManbHbIM TOK Yepe3 XUT He npesbicuTt 5 B / 20 Om = 250 mA. B pesynbrate byaet
aBTOMaTUYECKM BblbpaH b6auKalwmnin 661bWNIM annapaTHbIKM NogananasoH Toka — 500 mA.

Ecnn covetaHue Tekywero HanpaxeHua Ha XWUT u 3a4aHHOro conpotuBaeHMA pa3paga
npesbilaeT BO3MOXHOCTM npubopa NO MaAKCMManbHOMY TOKy, pa3pAdHblid TOK byper
ABTOMATMYECKM OrpaHNYeH Ha MaKCMMAJIbHOM annapaTtHOM ypoBHE — MUHYC 2,5 A. Hanpumep,
npuv 3aaHnn CONPOTUBAEHUS pa3paaa, pasHoro 1 Om, 6yaeT aBTOMaTUYECKU BblBpaH CTapLUnit
noaamanasoH Toka — 2,5 A. OgHaKo, npu Tekylem HanpaxeHun Ha XUT cebiwe 2,5 B npnbop
He CMOXKeT obecneynTb 3aJaHHOE COMPOTMBAEHWE pa3pAfa, NMOCKONbKY TOK paspsaaa byaper
orpaHMyeH MaKkCMManbHbIM 3HayeHuem 2,5 A.

MNpu napannenbHot paboTe KaHanoB (Tonbko AanA  AHanusatopos ACK2.5.10.2
n ACK2.5.10.8) pabounii gMana3oH COMNPOTMBAEHUA YMEHbLUAETCA MPOMNOPLMOHANBHO YuUCay
napannenbHo paboTalowmMx KaHanoB B rpynne KaHanos (Hanpumep, ot 0,25 Om g0 250 KOm
npu o6beANHEHMM YeTbIpeX CMEXKHbIX KaHanoB Npubopa). Mpu sTom 3agaHHOEe conpoTUBAEHME
YMHOXaeTcA MOPOBHY MeX Ay BCeMu KaHanamu B rpynne.

llar pa3psga Ha MNOCTOSHHOE COMPOTUBAEHME WMMEET [Ba HacTpaMBaeMmblX Kputepwus
OKOHYaHMSA wWara:

o JlocTuxKeHue HanpAaxKeHnem Ha XUT 3agaHHOro HanpaXKeHuUa oKoH4YaHuA wara Ugnp;
e [cTeyeHune oTBegeHHOro spemeHu wara Tenp.
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3afaHHOe Hanpa)keHWe OKoHYaHumsa wara Ugyp BblOMpaeTca [onb3oBatenem npu
dopmmnpoBaHUM Nporpammbl TECTUPOBaAHMA U3 ananasoHa oT 0,1 ao 4,5 B.

MaKcMmanbHas AnuMTenbHOCTb wWara (oTBegeHHoe Bpemsi wara) Tenp BblbupaeTca
Monb3oBaTenem U3 4onNycTMmoro gmanasoHa ot 0,2 ¢ go 325 cyr.

OkoHyaHMe wara DCHCR npoucxoaut npu cpabatbiBaHMM ntoboro (xota 6bl 0A4HOro)
N3 3a4aHHbIX KPUTEPMEB OKOHYAHMA.

Bo Bpema wara DCHCP AHanusatop moxeT mamepatb ESR Tectupyemoro XUT metogom
nepuoamMyecKoro npepbiBaHuA Toka. MogpobHee cm. nogpasgen 13.2.

B ¢ainax pesynbTatoB M3mepeHuin (cm. pasgen 16) war paspaga Ha MNocTosiHHOe
conpoTusieHne nmeet mapkep wara "DCR".

11.9 opa3paa npyv NocTosHHOM HanpsxkeHun (DCHCV)

Ha ware popaspsga npuv  NOCTOSHHOM  HanpseHun AHanusatop obecneuymBaer
npoTeKaHue yepes TecTupyembii XUT oTpuuaTenbHOro ToKa (ToKa pa3psaga) Takoro 3HayeHus,
yTobbl Hanps)eHue Ha Tectupyemom XUT cpaBHANOCb C 3afaHHbIM HanpaxeHunem User
(cm. pucyHok 30).

Ecan Tekywee HanpsxeHue Ha XUT oTandaetca B 60/blIyIO CTOPOHY OT 3aZaHHOrMo
HanpsXKeHnsa gopaspaga, npubop 6yaetr notpebnatb oT XUT oTpuuaTenbHbli TOK pa3paaa
TAKOro YypoBHA, 4yTOObl HanpskeHne Ha XUT cTano paBHO 3agaHHOMY Hanps»KeHuto. Ecam
HanpsKeHne Ha XUT no KakMm-nMbo npuYMHam OKas3asoCb MeHblle 3aJaHHOIo HamnpsaXeHus
aopaspaga, npubop CHUXKAeT TOK paspsaaa BMJIOTb A0 Hy/A, HO BOCMPENATCTBOBATb NageHUIo
HanpsxKeHnsa Ha XUT He moxkeT. Takum obpasom, B pexmme gopaspsga XUT npu 3agaHHOM
MOCTOSSHHOM  HanpaXeHun AHanus3aTtop oOrpaHuuMBaeT HanpskeHue Ha XUT csepxy,
NPenAaATcTBYsS ero PocTy, HO He NPENATCTBYA €ro CHUXKEHMUIO.
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PucyHok 30 — [lopa3psaa XUT npu noctoaHHOM HanpsaxeHun (DCHCV)

Hanps»keHune popaspaga XUT moxkeT 6bITb 3agaHo [losib3oBaTenem Ha lobom ypoBHE
n3 paboyero gmanasoHa oT muHyc 4,5 go natoc 4,5 B. OgHako, 3agaHHOe HanpaXXeHue
popaspaaa ana wara DCHCV ponkHO cooTBeTcTBOBaTb HanpAXeHuto Ha XUT nepep Hayanom
OaHHOro LWwara.

AnnapaTHbIM NoaaManasoH Toka ansa wara DCHCV coxpaHsieTca TakKMM Ke, KaKUM OH Obin
BblOpaH Ha nNpeAblaylwem ware nporpammoel TectmpoBaHua XUT. Ecam war DCHCV asnsetcs
nepsbiM W3 33agaHHbIX B 4YaCTM MOAFOTOBKM MPOrpamMmbl TECTUPOBAHMA WAW  MEPBbIM
M3 33a4aHHbIX B LMKAMYECKOM YacTU NpPOrpammbl, aBTOMATMUYECKM BbIOMPAETCA CTapLUnit
annapaTtHbI nogananasoH Toka — 2,5 A.

LLar popaspaga npu MOCTOAHHOM HaNpAMKeHUM MMeeT ABa HACTpamMBaeMblX KpuTepuA
OKOHYaHMA Wwara (cMm. pucyHok 31):

o JlocTnxKeHne ToKkom yepes XUT 3a4aHHOr0 TOKA OKOHYaHMA wara lgnp;
e |AcTteyeHne oTBeaeHHOro BpemeHu wara Tenp.

46



U U
A F
U, LYYV, LYY

0 > t 0 > t

| |
? T END T T END
0 —>t 0 —>t
| END I END

1
e S -.:._

PucyHok 31 — Kputepumn oKoHYaHMA Wwara gopaspaga npy noctosHHoM HanpsaxeHun (DCHCV)

3afaHHbIA TOK OKOH4YaHMA wara lgnp BblOMpaeTtca Monb3oBaTenem npu GopmMmUpPoOBaHUU
nporpammbl TECTUPOBAHUA U3 AuanasoHa oT muHyc 2,5 ao 0 A. MNpu napannenbHon pabote
KaHanos (Tonbko gna AHanuszatopos ACK2.5.10.2 n ACK2.5.10.8) anana3oH TOKa OKOHYaHWUS
YBE/IMYMBAETCA MNPOMOPUMOHANBHO YUCAYy NapannenbHo paboTatowmx KaHanos B rpynne
(Hanpumep, ot mmHyc 5 o 0 A npun obbeauHeHMM ABYX CMENKHbIX KaHanos npubopa).
KpuTepmin OKOHYaHWA Wwara no AOCTUXKEHMUIO 33Z4aHHOro Toka Ha XUT MOMKHO OTKAOYMUTD,
OCTaBMB MoJie BBOAA TOKA OKOHYaHWA MNYyCTbIM MPU 334aHUU MNPOrpaMmbl TECTUPOBAHMA
(cm. noppasaen 19.2).

MaKcMmanbHaa AAMTeNbHOCTb wWwara (oTBegeHHoe Bpems wara) Tenp BblbupaeTtca
MNonb3oBaTenem M3 gonyctMmoro amanasoHa ot 0,2 ¢ ao 325 cyT. Kputepumint oKoHYaHus Wwara
No UCTEYEHUIO 3a4aHHOTO BPEMEHMU OTKAKUYUTbL HENb3A, O4HAKO BO3MOXKHO 334aTb 3aBE40OMO
60/bluee 3HaYeHMe NpeaenbHOro BPEMEHM Liara, Yem OXKuZaeTca npu TectupoBaHum XWUT,
yTobbl AAHHbIN KPUTEPUI HUKOTAA He cpaboTar.

OkoHuaHue wara CHCV npoucxoaut npu cpabatbiBaHuM nwoboro (xota 6bl ogHOro)
M3 3a4aHHbIX KPUTEPMEB OKOHYAHMA.

B dainnax pesynbtatoB M3mepeHuit (cm. pasgen 16) war gosapaga npu NOCTOSHHOM
HanpAXeHUM nmeeT mapKep wara "CCV".

11.10 Penakcauyma

Ha ware penakcaumn AHanmMsaTop npepbiBaeT nogavy Toka yepe3s XUT Ha 3agaHHOe Bpems,
npoAaonXaa nsmepatb U GUKCMPOBaTb HanpaKeHne Ha XUT.

M3meHeHMe HanpseHna Ha XWUT Ha ware penakcaumm obycnaBinBaeTca TONbKO
BHYTPEHHMMW npoueccamn, npoucxodgawmmm B camom XUT, M moxKeT ObiTb N0ObIM
n3 paboyero gmManasoHa ot muHyc 4,5 ao natoc 4,5 B.

3ajaHHOe BpeMsi penakcauum Bblbupaetcsa Monb3osatenem M3 A0ONYCTUMOro AuanasoHa
o1 0,2 c oo 325 cyr.

B ¢annax pesynbTaTtoB namepeHuit (cm. pasgen 16) war penakcaumm MMeeT mapkep Liara
"RLX".
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11.11 Pa3BépTKa HanpAXKeHuA

Ha ware pa3BépTkM HanpskeHua Ha XUT AHanusatop 0O6yaeTr /NMHENHO MW3MEHATb
(pa3BopaumBaTtb) HanpaxeHne Ha XUT oT HaYanbHOro HanpaxKeHus pa3BépTkn Uy 40 KOHEYHOro
HanpaxeHus pas3BépTkM U,, C 3aAaHHON CKOPOCTbIO M3MEHEeHWs (Pa3BEPTKU) HanpAKeHus
(cm. pucyHok 32).

Mpn 3TOomM, npubop paboTaeT KaK WCTOMHUMK WAM  KaK noTpebutens 3sHeprum
CO CTabunn3MpoBaHHbIM HamnpsKeHMeM Ha BbixoAe (Bxo4e), paBHbIM TeKyliemy Tpebyemomy
MFHOBEHHOMY Hanpa)KeHuto pas3BépTKU. Ecnm Tekywee HanpareHue Ha XUT otaunyaetca
OT MIHOBEHHOro Tpebyemoro Hanps»KeHus pa3BepTKkM, npubop byaeT otaaBatb Ha XUT ToK
3apsaga unam otbupatb ot XUT TOK pa3psaga TaKoro ypoBHS, YTOObl HanpsaxkeHne Ha XUT cTano
paBHbIM MFTHOBEHHOMY Tpebyemomy.
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PucyHoK 32 - Pa3BépTKa HanpaxeHuna Ha XUT

HauvanbHoe HanpaxeHue pa3BépTkM U; morKeT 6bITb 3agaHo [Monb3oBaTtenem Ha Aob6om
YypOBHe u3 paboyero gmManasoHa ot muHyc 4,5 go natoc 4,5 B. OgHako, 3aaaHHOe HauvaslbHoe
HanpaxeHue U; AnA wara pasBépTKU HaNpPAXKEHUA OO0MXKHO COOTBETCTBOBATb HaNpPAXKeHUIo
Ha XUT nepep Hayanom AaHHOrO LwWara.

KoHeuHoe Hanps)keHue pasBepTkM U, Takke moxKeT ObiTb 3agaHo [onb3oBaTenem
Ha ntobom ypoBHe M3 paboyero grManasoHa ot muHyc 4,5 go natoc 4,5 B.

3a[aHHAA CKOPOCTb Pa3BEPTKM HANPAMKEHMA AO/KHA ObiTb TakoM, 4TOOblI ANUTENBHOCTb
LIara pa3BEPTKU HaANpPAXKeHUA nonagana B pabouunit ananasoH npmbopa — ot 0,2 ¢ go 325 cyr.

AnnapaTHbIX NOAAMANA30H TOKA B peXUMe pPa3BEPTKU HaNpAKeHWA He MoxeT ObiTb
3apaHee onpegeneH npubopom u AomKeH O6biTb 33gaH [onb3oBaTenem BPYyYHYH, Npu
dbopmmpoBaHUM nporpammbl TecTupoBaHua XUT (cm. noapasgen 19.2). Mpu napannensHown
paboTe KaHanoB (Tonbko ana AHanusatopos ACK2.5.10.2 n ACK2.5.10.8) pabounit ananasoH
TOKa Npu pasBépTKe HanparKeHWsa yBeMYMBAEeTCA NPOMOPLMOHANBHO YMCAY MapannesnbHo
paboTaloLLMX KaHaNoB B rpynne.

MNocneposaTenbHas KoMbuHauma OBYX waros pa3BEPTKU HanpAXXeHus
C COOTBETCTBYIOWMMM HAYANbHBIMU U KOHEYHBIMW HAMPAXEHUAMU PA3BEPTKM B LUKANYECKOMU
4acTW NPOrpaMmbl TeCTUPOBaHMA (CM. Npumep B nogpasgene 19.2) no3sosdeT uccnenosatb
XUT metopom Limknunyeckoit BonbTAMnepomeTtpun (LIBA) (cm. pucyHok 33).
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PucyHok 33 — TectuposaHue XUT metogom LIBA

B ¢annax pesynbTatoB namepeHuin (cm. pasgen 16) war pasBEpTKM HanpaXKeHua nmeet
mapkep wara "SNU".

11.12 Pa3BépTKa TOKa

Ha ware pa3BépTkM TOKa uepe3s XUT AHanusatop OyaeTr J/IMHENHO U3MEHATb
(pa3BopaumBaTb) TOK yepe3 XUT oT HayanbHOro Toka l; 40 KOHe4YyHoro Toka |, ¢ 3aaHHOM
CKOPOCTbIO M3MeHeHUA (Pa3BEPTKM) TOKA, BHE 3aBUCMMOCTU OT HanpsxKeHua Ha XUT (Bo Bcem
paboyem aAnanasoHe HanpaxeHnin Ha XUT — oT muHyc 4,5 B go natoc 4,5 B) (cm. pucyHok 34).

HauanbHbii TOK pa3BEPTKM l;, paBHO KaK M KOHEYHbIN TOK pPa3BEPTKM |, MOXKeT 6biTb
Bbl6paH NtoHoro 3HauyeHMa U3 paboyero aAnanasoHa oT MuHyc 2,5 ao natoc 2,5 A.

3aaHHasA CKOPOCTb Pa3BEPTKM TOKA AO0NXKHA ObiTb TaKOW, 4YTOObI AAMTENbHOCTb Liara
pa3BEPTKM TOKa nonagana B pabounii gnanasoH npnbopa — o1 0,2 c ao 325 cyT.
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PucyHoK 34 - Pa3BépTKa TOKa Yyepe3 XUT

MoaavanasoH TOKa BblbMpaeTca aBTOMATMYECKM, Ha OCHOBaHMM B6ONbLUEro U3 3HAYEHUN
TokKa I3 u I (no abcontoTHOW BenuuMHe). ABTOMATMYECKM BblIGpPaHHbIM BHayane Lwara
annapaTHbI NoAAnana3oH TOKa B XO4€ BbINOJIHEHUSA Wara He nameHseTca. Npu napannenbHon
paboTe KaHanos (Tonbko ansa AHanmsatopoB ACK2.5.10.2 n ACK2.5.10.8) pabouunin ananasoH
TOKa YBE/IMYMBAETCA NPOMNOPLMOHANBLHO YACNY NapaanenbHo paboTatowmx KaHaaoB B rpynne.
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Bo Bpemsa wara pa3BEPTKM TOKa AHanu3aTop MorxKeT mamepatb ESR tectmpyemoro XUT
MeTOA0M NepuoanNYecKoro npepbliBaHnA Toka. NMoapobHee cm. nogpasgen 13.2.

B dalinax pesynbtatoB nsmepeHuit (cm. pasgen 16) war pa3BépTku Toka Yyepes XUT nmeer
mapkep wara "SNI".

11.13 Pa3BépTKa MOLLHOCTHU

Ha ware pa3BépTkM mowHoctM Ha XWUT AnHanmsatop OyaeT /AMHENHO MW3MEHATb
(pa3BopaumBaTtb) MolHOCTL Ha XUT OT Haya/NbHON MOLWHOCTM P; A0 KOHEYHOM MouHOCTU P,,
C 334aHHOM CKOPOCTbIO U3MEHEHMA (Pa3BEPTKM) (CM. pUCYHOK 35).

HayanbHaA MOLLHOCTb pPa3BEPTKU P;, paBHO KaK M KOHEYHAA MOLLHOCTb Pa3BEPTKM P,
MOXKET bbITb BbiOpaHa 1t060ro 3HayeHua ns gmanasoHa ot muHyc 11,25 go natoc 11,25 Br.

MrHoBeHHOe 3HayeHue mowHocTn Ha XUT B xoae BbINONHEHWA WAra pasBEPTKM MOLLHOCTH
noaAeprKMBaeTca Ha Tpebyemom ypoBHE B Amanas3oHe HanpsxeHu Ha XUT oT muHyc 4,5
Ao muHyc 0,5 B u ot natoc 0,5 go natoc 4,5 B, ucknovas obnactb ot munyc 0,5 go natoc 0,5 B
(06nactb B6HAM3K HYNA HanNpAXKeHUsA).

B obnactu HanpsaxeHun Ha XUT B6aM3n Hyna (ot muHyc 0,5 go naoc 0,5 B) mouHOCTb
Ha XUT mOKeT He cOOTBETCTBOBaTb Tpebyemoir.

3afaHHas CKOPOCTb Pa3BEPTKM MOLLHOCTU AO/XKHA ObITb TaKOM, YTOObI ANUTENBHOCTD LWAra
Pa3BEPTKM MOLLHOCTM nonagana B paboumin ananasoH npubopa — ot 0,2 ¢ go 325 cyT.
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PucyHok 35 - PazBépTka mowHoCcTM Ha XUT

Boibop annapaTHOro nopgAmanasoHa TOKA OCyLLecTBAAETCA NpPuUbBOpoM aBTOMATUYECKM,
Ha oCHOBaHWM 66bLIEro U3 3HavyeHnt mowHoctn P11 P, (no abcontoTHoM BennYmMHe) n ncxoas
M3 MUHUMANIbHOM HUXHEWN TrpaHuLUbl paboyero HanpsaxkeHua Ha XUT B pexume pa3BEPTKU
MOLLHOCTK, paBHoOM 0,5 B (abcontoTHoe 3HauyeHue). Hanpumep, npu 3agaHumM 60abLIErO
13 3Ha4YeHU mouwHocTen Py n P, (No abcontoTHOMY 3HaYeHuto) pasHoro 0,2 BT, MakcMmanbHbIl
TOK 4epe3 XUT npu HanpaeHun Ha XUT meHee muHyc 0,5B wmam cebiwe natoc 0,5 B
He npesbicut 0,2 BT / 0,5 B = 400 mA. B pe3ynbTaTte A/a Wara pa3sBEépTKM MoLWHOCTM byaeT
aBTOMaTUYECKM BblbpaH 6aMKaMwmMii 646AbWINIM annapaTHbIA nogananasoH Toka - 500 mA.
ABTOMaTUYeCKM BbIOpPaHHbIA BHayajse LWara annapaTHblA NoaAvanasoH TOoKa B Xxo4e
BbINO/IHEHUA LWIara He U3MEHAETCA.

Ecnn coyeTaHue Tekyuwero HanpaxeHua Ha XUT M MIHOBEHHOW MOLLHOCTM Pa3BEPTKU
npeBbIWaeT BO3MOXHOCTU NPUBOpPa N0 MaKCMMANbHOMY TOKY A/1A KOHKPETHOro noaaMana3oHa
TOKa, TOK uyepe3d XWUT 6ypeT aBTOMATUYECKM OFpaHMYEH Ha MaAKCMMaNAbHOM YpPOBHe
Ana BblI6pPaHHOro anmapaTHOro NogAnanasoHa ToKa. Hanpumep, NnpyM MrHOBEHHOM MOLLHOCTH
Pa3BEpTKW, paBHOM 5 BT, M aBTOMaTM4ecKM BblIOpPaHHOM BHayane LWara annapaTHoOM
noaauanasoHe Toka 2,5 A, npu Tekylem HanpaxeHnn Ha XUT meHee 2 B npubop He cmoxkeT
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obecneunTb Tpebyemyto MrHOBEHHYHO MOLLHOCTb, MOCKO/IbKY TOK Yepe3 XUT byaeT orpaHuyeH
Ha MaKCMManbHOM YPOBHe ANA BblbpaHHOro nogananasoHa — 2,5 A (abcontoTHoe 3HaveHue).

MNpu napannenbHot paboTe KaHanoB (Tonbko AanA  AHanusatopos ACK2.5.10.2
n ACK2.5.10.8) paboumit gManasoH MOLWHOCTM NpPU  pPasBEPTKe yBe/NYMBAETCH
NPONOPLMOHANBHO YMCNY MapannenbHo paboTatowmx KaHanos B rpynne. MNpu 3Tom 3a4aHHas
MTHOBEHHAA MOLLHOCTb AEeNUTCA MOPOBHY MeXAY BCEMU KaHAaNamm B rpynne.

Bo Bpema wara pasBépTKM MOLLHOCTM AHaNM3aTop MOXeT uamepATb ESR Tectupyemoro
XUT meTooom nepnoamyeckoro npepbiBaHua Toka. NoapobHee cm. nogpasaen 13.2.

B daiinax pesynbratoB MamepeHui (cm. pasgen 16) war pasBéPTKM MOLLHOCTM Ha XUT
nmeeTt mapkep wara "SNP".

11.14 Pa3BépTKa conpoTmBaeHUA

Ha ware pa3BépTkM conpotmBaeHuns paspaga XUT AHanuzatop byaet AMHENHO U3MEHATb
(pasBopaumBaTtb) conpoTMBAEeHME pa3pAga OT HauyanbHOro conpoTMBaeHUA R; A0 KOHeYHOoro
conpoTtmeneHns Ry, ¢ 3a4aHHOMN CKOPOCTbIO N3MeEHEeHMUA (pa3BEPTKKU) (cM. puUcyHOK 36).

HauyanbHoe conpoTtusneHne R;, paBHO KaK M KOHeYHoe conpoTtusaeHune R,, moxKeT bbiTb
BblOpaHo Noboro 3HayeHms M3 paboyero ananasoHa ot 1 Om go 1 MOm. OgHako, 3agaHHble
conpotueneHna Ry n Ry, B 3aBUCMMOCTM OT KOHKPETHbIX BbIOPAHHbIX 3HAYEHWUI, HEe LONMXKHbI
OT/INYaTbLCA ApYr oT Apyra 6onee yem B 5 — 50 pas.

Pa3sépTKka conpotmBneHns paspsga XUT BO3MOXHa TONbKO B AMAMNa3oHe HanpaXeHun
Ha XUT ot natoc 0,1 go natoc 4,5 B.

3apaHHaA CKOPOCTb PA3BEPTKM CONPOTUBNAEHMA AONKHA OblTb TaKOM, YTOOLI ANNTENBHOCTb
Lara pa3BEépTKM Nonagana B paboymin amanasoH npubopa — ot 0,2 ¢ go 325 cyT.
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PucyHoK 36 - Pa3BépTKa conpoTmBaeHuna paspaga XUT

Bbibop annmapaTHoro noggManasoHa TOKa [A/s  lWara PasBEPTKM  CONPOTMBEHMUA
ocyuiectsnifaeTcs npuvbopom aBTOMATUYECKM, HA OCHOBAHWM MEHbLUEro U3 3HaAYeHUM
conpoTtmeneHns Ry n Ry 1 ncxoaa ns abcontoTHOM annapaTHOM BEPXHEN rpaHMLbl HanpsXKeHUs,
paBHoit 5 B. Hanpumep, npu 3agaHUM HaMMeHbLUEro M3 COMPOTUBAEHWUM, paBHOro 20 Om,
MaKCMManbHbIM TOK yepe3 XUT He npesbicut 5 B / 20 Om = 250 mA. B pesynbtate byaet
aBTOMATUYECKM BbIBpaH B6amKalwmii 66NbWINIK annapaTHbI NoAAMana3oH ToKa - 500 mA.

Ecan coyeTaHue TeKyuero HanpaxkeHMa Ha XUT 1 MrHOBEHHOrO CONPOTUBAEHMUA Pa3BEPTKU
npesbllaeT BO3MOXHOCTM nNpubopa MO MaKCMManbHOMY TOKY, TOK u4epe3 XUT 6yaer
ABTOMATMYECKU OrpaHnYeH Ha MaKCMMasibHOM annapaTHOM ypoBHe — MuHYyC 2,5 A. Hanpumep,
npu MrHOBEHHOM COMNPOTUB/EHMU pPa3BepTKM 1 OmM M aBTOMaTUYeCKM BblIODpaHHOM BHaudane
wara annapaTHOM nNoganana3oHe ToKa — 2,5 A, npu Tekywem HanpsaxxeHun Ha XUT cebiwe 2,5 B
npubop He cmoxkeT obecneuntb Tpebyemoe MrHOBEHHOE COMPOTUB/NEHME PA3BEPTKY,
NMOCKO/IbKY TOK Yepe3 XUT byaeT orpaHn4eH MakCMmaabHbIM 3HaYeHnem mMuHyc 2,5 A.
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Mpu napannenbHon paboTe KaHanosB (Tonbko Aana AHanusatopos ACK2.5.10.2
n ACK2.5.10.8) pabouunii gmanasoH CONPOTUBAEHMA YMEHbLUAaeTcA MPOMOPLUMOHANAbHO YuMcay
napannenbHo paboTalowmx KaHanoB B rpynne. [lpu 3TOM 3agaHHOE MrHOBEHHOEe
COMNPOTMB/IEHME YMHOAETCA NMOPOBHY MEXAY BCEMM KaHAaAaMU B rpynne.

Bo Bpemsa wara pas3BépTKM COMNPOTMBAEHUA pas3pada AHaANM3aToOp MOXET U3MepATb
ESR Tectupyemoro XWUT meTogom nepuoanyYeckoro npepbiBaHMA Toka. [loagpobHee
cm. nogpasgen 13.2.

B daiinax pesynbTaToB M3mepeHuit (cm. pasgen 16) war pasBEépTKM CONPOTUBIEHMA
pa3paga XUT umeet mapkep wara "SNR".

11.15 PexXnm nmnynbcoB TOKa

Ha ware mmnynbcoB ToKa AHanu3aTop NoAaeT yepes Tectupyembit XUT yepegytowmecs
MMMYAbCbl TOKA 3a4aHHbIX 3HaYeHu Iy 1 |, npy aTom ToK |3 NogaeTca Ha 3agaHHoe Bpema Ty,
a Tok l; nogaeTca Ha 3agaHHoe Bpema T, (cm. pucyHok 37).

BennumHa ToKa yepes XUT B xo4e noAayum KaxKAoOro MMMy/abCa TOKA MnoaneprkuBaeTca
AHanusatopom Ha 3agaHHom [lonb3oBaTtenem ypoBHE U He 3aBUCUT OT HanpaxeHua Ha XUT
(B0 Bcem paboyem avanasoHe Hanps»keHwuit Ha XUT — ot muHyc 4,5 B go natoc 4,5 B).

Tok |1, paBHO KaK U TOK |, MOXKeT 6biTb BbIbpaH nto60ro 3HayeHusa u3 paboyero AnanasoHa
OT MUHYC 2,5 A g0 muHyc 2,5 MKA 1 ot natoc 2,5 MKA go natoc 2,5 A, To ecTb MOXKeT 6bITb KaK
NONOXKUTENbHBIM (TOK 3apAaa), Tak M OTpULATENbHbIM (TOK pa3paaa).

3apaHHas aautenbHocTb Ty u Tp MMMY/AbCOB TOKa MOMET 6biTb BblbpaHa nwobow
n3 paboyero ananasoHa npubopa — ot 0,2 c go 325 cyrT.
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PucyHOK 37 — PeXXum nmnynbCcoB TOKaA

Boibop annapaTHOro noaamanasoHa TOKA OCYLLeCTBAAETCA NPUOBOpOM aBTOMATUYECKM,
pasgenbHo anAa Tokos Iy u I, B cooTBeTCTBUE € 3a4aHHbIMUM 3HAYEeHNAMM TOKOB. Hanpumep, npu
3agaHMM ToKa |l; Ha ypoBHe 50 MmA, ana Hero 6yaeT aBTOMATMYECKU BblbpaH GaAuMKalwunii
66nbWKNI annapaTHbIM noagManasoH Toka — 100 mA, a npu 3agaHuM ToKa |, Ha ypoBHe
MUHyC 2 A, ana Hero 6yaeT aBToMaTMYeCKM BbibpaH annapaTHbIM NoaaManasoH Toka — 2,5 A.

Mpu napannenbHo paboTe KaHanoB (Tonbko Ans AHanmsaTopoB ACK2.5.10.2
n ACK2.5.10.8) paboumin pgManasoH TOKa YBE/NMUYMBAETCA MPOMOPUMOHANBHO  YuCay
napannenbHo paboTatowmx KaHanos B rpynne. MNpu 3TOM 3aZaHHbIN TOK B KaXXAOM MMMy/ibce
AEeNNTCA NOPOBHY MeXKAY BCEMW KaHanamu B rpynne.

lWar wvmnynbcoB TOKa WMMeeT [fABa HACTpaMBaeMbIX KpUTEPUA OKOHYaHMA Lara
(cm. pucyHoK 38):

o JlocTuxKeHune HanpaxeHnem Ha XUT 3a4aHHOro HanpAa*KeHna oKoHYaHmA wara Ugnp;
e |AcTeyeHune oTBeAeHHOro BpemeHun wara Tenp.

52



A A A
T TUUUUL g
; oo .. (HUUUl,
u U T u
A A '
I
Uep == == e = - —
END T 0 J t
I . I
l e - - - - e - —r—
' UEND'-——--—_—+ = l
0 > t | 0 >t
TEND TEND TEND
PUcyHOK 38 — KpuTepum OKOHYaHMA Wara UMMNyAbCoB TOKa
3a,a,aHHoe HanpAxeHue OKOH4YaHUA wara UEND Bbl6MpaeTCH Monb3oBaTtenem
npu GOPMMPOBAHMM NPOrpamMmMbl  TeCcTMpoBaHMa XWUT ©3  JONyCTUMOro  Amanas3oHa

oT muHyc 4,5 po naoc 4,5 B. OKOHYaHMe wara MMMNYbCOB TOKA MPOUCXOAMUT, KaK TONIbKO
TeKyuwee HanparkeHne Ha XUT KOoCHeTCA 3a4aHHOI0 YPOBHA HaNpAXKeHMA OKOHYaHUA wara Ugnp.
KpuTepmin OKOHYaHMA Wara no AOOCTUMKEHWUIO 33[aHHOroO HanpaxeHns Ha XUT MOXKHO
OTK/NKOYUTb, OCTAaBMB NONE BBOAA HAMNPAXEHWUA OKOHYAHMA NYCTbIM NPU 3a4aHUKU NPOrpammbl
TecTMpoBaHusa (cm. nogpasgen 19.2).

MaKcMmanbHaa ANMTEeNbHOCTb Wara (oTBeaeHHoe Bpems wara) Tenp BblbMpaeTca
MNonb3oBaTenem M3 gonyctumoro gmanasoHa ot 0,2 ¢ go 325 cyT. Kputepumin oKoHYaHus wara
NO UCTEYEHUIO 334aHHOM0 BPEMEHU OTKAKYUTb HEsb3A, OAHAKO BO3MOXHO 334aTb 3aBeA0MO
60/bluee 3HaYeHMe NpeaesbHOro BPEMEHM Lara, Yem OXMAAeTca Npu TecTupoBaHum XMUT,
yTobbl AAHHbIN KPUTEPUI HUKOTAA He cpaboTan.

OKOHYaHMe LWara MMMY/AbCOB TOKA MPOUCXOAUT npu cpabaTtbiBaHUM Noboro (xotsa 6Obl
OZHOr0) M3 3aZlaHHbIX KPUTEPMEB OKOHYAHMA.

Bo Bpems BbINOAHEHWA LWara MMMNYAbCOB TOKa AHanusatop usmepset u ¢ukcmpyet ESR
Tectupyemoro XUT npu Kaxpaolh cmeHe Toka (oT |y K I n obpatHo, oT I, K |1). MoapobHee
cm. nogpasaen 13.3.

Mpu 3agaHuMM nporpammbl TecTupoBaHua (cm. noapasgen 19.2) HacTpolka lwara
MMMNYNbCOB TOKA 3aHMMaET ABa Nons (aAse cTpoKu). Mo 3ToM NPUYMHE PeXUM MMMNYNbCOB TOKA
He MoXeT bbiTb BblOpaH gnAa nocnegHero wara noarotoBku (wara Ne3), nocneaHero wara
UMKAnyeckor Yyactum (wara Ne45) n nocnegHero wara 3aBepluieHna TectTupoBaHma (wara Ne4s).

B ¢dannax pesynbtatoB usmepeHunin (cm. pasgen 16) war MMnynbCcoB TOKa MMeeT MapKep
wara "IPI".

11.16 PeXxmm nmnynbCcoB MOLLHOCTH

Ha ware nmnynbcoB MoLWHOCTM AHanmM3aTop nogaeT Ha Tectupyembiin XUT yepeaytowpmeca
MMMYAbCbl MOLLHOCTM 33faHHbIX 3HavyeHu Py u P, npu 3tom mowHocTb P; nopaetca
Ha 3agaHHoe Bpema T3, a MowHOCTb P, nogaeTca Ha 3agaHHoe Bpema T, (cm. pucyHok 39).

BennumHa mowHoctTM Ha XUT B xo4e nNoAaunm KaxkAoro WMMMNyabCa MOLLHOCTU
nogaepxmeaetcA AHaAM3aTOPOM HA 3agaHHom [lonb3oBaTenem ypoBHE B AManasoHe
HanpaxeHun Ha XUT ot muHyc 4,5 go muHyc 0,5 B u ot natoc 0,5 go natoc 4,5 B, uckntovasn
obnactb oT muHyc 0,5 ao natoc 0,5 B (o6n1acTb B6M3K HYyNA HanpAXKeHUS).

B obnactn HanpsakeHuit Ha XUT B6an3mn Hyna (ot muHyc 0,5 po natoc 0,5 B) mowHoOCTb
Ha XUT moKeT He COOTBETCTBOBATb 334aHHOM.

MowHocTb P;, paBHO Kak U MolWHOCTb P,, moxeT 6biTb BblbpaHa nt0b60ro 3HaveHus
M3 AnanasoHa oT muHyc 11,25 Bt go mnHyc 10 mkBT 1 ot natoc 10 mKkBT go natwoc 11,25 Br,
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TO eCTb MOXeT OblTb KaK MNONOMWUTENbHOM (MOLWHOCTb 3apAafa), TakK W OTPULATENBbHOMN
(mowHoCTb paspaaa).

3apgaHHaa gantenbHocTb T; M T, MMMYNbCOB MOLLHOCTU MOXKeT 6biTb BblbpaHa ntobol
13 paboyero agmnanasoHa npmbopa — ot 0,2 c go 325 cyrT.

P P P
. ) P, ) P, (N
P, P, I_ 0 : >t | P, I P, I
0 i > t P, P, P P
T, T T T T, T T, T
R € LET ILEY PRLET L
P R «>
u [ I u I I u I I
|1 |V ! A L1
|A A A 0 >
R
|
04 >t 04 > t

PucyHOK 39 — PeXXum nmnynbCoB MOLLHOCTHU

Bbibop annapatHoro noaavanasoHa TOKAa OCyWecTBAAeTcA NpPUbopoM aBTOMATUYECKW,
pasgenbHO AnAa mowHocten Py n P,, B COOTBETCTBME C 33ZaHHBIMU 3HAYEHUAMWU MOLLHOCTEMN
M UCXOAA M3 MWMHUMAZIbHOM HUXKHEW rpaHuubl pabouyero Hanpa)keHuAa Ha XUT B pexkume
MMMYNbCOB MOLLHOCTM, paBHoW 0,5 B (abcontoTHoe 3HayeHue). Hanpumep, npu 3agaHuu
mouHocTh Py, paBHoi 8 MBT, MakcumanbHbI ToK Yepe3 XUT npu HanpaxeHun Ha XUT meHee
MuHyc 0,5 B naun cebiwe natoc 0,5 B He npesbicut 8 MBT / 0,5 B = 16 MA. B pesynbtate byaer
aBTOMAaTMYeCKM BbIOpaH GAMMKAWWKMIA B6ONbWKMIK annapaTHbl NoaananasoH Toka — 20 mA.
AHanorn4yHo, Npu 3agaHuM MOWHOCTU P,, paBHOM 40 MBT, MakcumanbHbli TOK yepe3s XUT
npu HanpsaxeHun Ha XUT meHee muHyc 0,5 B wmam cebiwe natoc 0,5 B He npesbicut
40 mBT / 0,5 B = 80 MA. B pesynbTate byaeT aBTOMaTUYECKU BblbpaH 6aMMKanwmMii 60NbLLINIA
annapaTHbIi noganana3oH Toka — 100 mA.

Mpu napannenbHo paboTe KaHanoB (Tonbko Ans  AHanmsaTopoB ACK2.5.10.2
n ACK2.5.10.8) pabouunii AmanasoH MOLLHOCTM YBE/IMYMBAETCA MPOMNOPLMOHANbHO YMCay
napannenbHo paboTatowmx KaHanos B rpynne. MNpu 3TOM 334aHHAA MOLLHOCTb B KaXKao0M
UMnNynabce AennTca NOPOBHY MeXKAy BCeEMU KaHanamu B rpynne.
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PUCYHOK 40 — KpUTepMmM OKOHYaHMA Lara MMMy 1bCOB MOLLHOCTM

lWar MmnynbcoB MOLWHOCTM WMMeeT ABa HACTPaMBaeMbIX KPWUTEPWUS OKOHYaHWA Lara
(cm. pucyHok 40):

o JlocTuxKeHune HanpaxeHnem Ha XUT 3agaHHOro HanpAaXKeHna oKoH4YaHuA wara Ugnp;
e licTeyeHne oTBEAEHHOIO BpemeHu wara Tenp.
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Ecnn couveTaHme TeKywero HanpsaxeHuAa Ha XUT m 3agaHHOM MOLWHOCTM NpeBblwaeT
BO3MOXHOCTU Npubopa MO MAKCMManbHOMY TOKY A1 KOHKPETHOro noagmanasoHa TOKa,
pa3pAgHbI TOK ByaeT aBTOMATUYECKU OrpaHUYeH Ha MAaKCMMalbHOM YPOBHE AN BbIOPAHHOTO
annapaTHOro nogawanasoHa ToKa. Hanpumep, npu 3agaHHOM mowHoctu P,, pasHoi 5 BT,
M aBTOMaTMYecKM BbIOpaHHOM BHayase Llara annapatHOM nogamana3oHe Toka 2,5 A,
npu Tekywem HanpsxxeHun Ha XUT meHee 2 B npubop He cmoxeT obecneyntb Tpebyemyro
MOLHOCTb P,, MOCKO/IbKY TOK paspsaga OyaeTr orpaHMYeH Ha MaAKCMMalibHOM YPOBHe Ans
BblbpaHHOro nogananasoHa — 2,5 A (abcontoTHoe 3HayeHue).

3agaHHOe  Hanps)eHne OKoH4yaHusa wara Ugwp Bblbupaetca  [lonb3oBatenem
npu GopmMmMpoBaHMM Nporpammbl  TectuposaHma XWUT K3 AoNycTMMOro  AuanasoHa
oT muHyc 4,5 go natoc 4,5 B. OKoHYaHKMe wara MMnyabCoB MOLLHOCTM MPOUCXOANT, KaK TOIbKO
TeKyliee HanpaxeHne Ha XUT KocHeTcA 3a4aHHOr0 ypoOBHA HanpAXKeHMA OKOHYaHuA wara Ugyp.
KpuTepuin OKOHYaHMA LWwara no AOCTUMKEHWUIO 33a4aHHOro HanpsaxeHua Ha XUT MOXKHO
OTKNOYNTb, OCTAaBUB NOJie BBOAA HAMNPAXEHUA OKOHYAHMA NYCTbIM NPU 3a4aHMU NPOrpammbl
TecTupoBaHua (cm. noapasaen 19.2).

MaKkcumanbHaa AauMTenbHOCTb LWara (oTBegeHHoe Bpems wara) Tenp BblbMpaeTcs
MNonb3oBaTenem M3 gonyctumoro amanasoHa ot 0,2 ¢ ao 325 cyT. Kputepumit oKoHYaHus wara
NO UCTEYEHMUIO 334aHHOIO BPEMEHM OTKAKOUYUTL HENb3A, OAHAKO BO3MOXHO 33a4aTb 3aBe40MO
60/bluee 3HaYeHMe NpeaenbHOro BPEMEHM Lara, Yem OoXugaertca npu TectupoBaHun XWUT,
4yTOObI AAaHHbIN KPUTEPUI HUKOTAA He cpaboTan.

OKOHYaHMe Wwara UMMNyabCOB MOLLHOCTM NPOUCXoaMT Npu cpabaTtbiBaHUKM Ntoboro (xoTa 6bl
OZHOr0) 13 3aZlaHHbIX KPUTEPUEB OKOHYAHMA.

Bo BpemsA BbINOAHEHMA LWara MMMNyAbCOB MOLLHOCTU AHanu3atop mMamepsaeT n GUKcmMpyet
ESR Tectupyemoro XUT npu Kaxaon cmeHe mouwHoctn (oT Py K P, n obpatHo, oT P, K Py).
MNoapobHee cm. nogpasaen 13.3.

Mpwn 3agaHuUM nporpammbl TecTUpoBaHMAa (cm. nogpasgen 19.2) HacTpoMKa Lwara
MMMNYNbCOB MOLLLHOCTM 3aHMMAET ABa nona (gBe cTpoKu). Mo 3ToM NPpUYMHE PEXMM MMMYNbCOB
MOLLLHOCTM HEe MOXKeT 6bITb BbIbpaH A5 nocneaHero wara nogrotosku (wara Ne3), nocneaHero
wara uukamyeckon dactm (wara Ned5) M nocnegHero liara 3aBeplUeHMA TecTUpPOBaHUA
(wara No48).

B dainax pesynbratoB M3mepeHui (cm. pasgen 16) war MmnynbCoB MOLLHOCTM MMeeT
mapkep wara "IPP".

11.17 PexXxmm nmnynbCcoB cCONpPOTUBNEHUA

Ha ware nmnynbcoB conpoTuBaeHMa pa3paga AHanusaTop NogaeT Ha TecTupyembiii XUT
yepeaylowmeca WMMMNYAbCbl COMNPOTUBAEHUA 3afaHHbIX 3HadeHMn Ry M Ry, npu 3tom
conpoTtusneHme R; nogaeTtca Ha 3agaHHoe Bpema T;, a conpotmsneHne R, nopaetca
Ha 3agaHHoe Bpema T, (cMm. pUcyHoK 41).

PeXXnm MmnynbcoB CONPOTUBAEHNA Pa3pPsAa BO3SMOMXKEH TO/IbKO B AMana3oHe HanpsKeHU
Ha XUT ot natoc 0,1 go nawoc 4,5 B.

ConpoTtusneHue paspsaga Rjp, paBHO Kak u conpotuBneHne R,;, moxeT 6biTb BblbpaHO
noboro 3HayeHnsa N3 gnanasoHa ot 1 Om go 1 MOm.

3afgaHHasa aantenbHocTb T1 U T, UMNYNLCOB CONPOTUBNEHMA MOXKET b6biTb BblbpaHa Nt0601
u3 paboyero amanasoHa npubopa — o1 0,2 c Ao 325 cyrT.
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PUcyHOK 41 — Pexxum nmnynbcoB CONPOTUBAEHUA

Boibop annapaTHOro noaAuanasoHa TOKAa OCYLLeCTBAAETCA NPUOBOpPOM aBTOMATUYECKM,
pasgenbHo ana conpotusneHnin Ry M R, B cooTBEeTCTBME C 3a4aHHbIMM 3HAYEHUAMMU
CONPOTUBNEHUA U UcxoaA M3 abCONOTHOM anmapaTHOM BEPXHEM rpPaHWUbl HANPSAXKEHUA,
pasHoi 5 B. Hanpumep, npu 3agaHun conpotmsneHns Ry, paBHoro 400 Om, MaKcMMa/ibHbI TOK
yepe3 XUT He npesbicuT 5 B / 400 Om = 12,5 MA. B pesynbtaTte byaet aBTOMaTUYeCKMU BbiBpaH
6AMKaNWIMIA 6ONBLWINIK annapaTHbIA noaaManasoH Toka - 20 MA. AHanornyHo, Npu 3agaHuu
conpotmBneHnsa Rp;, paBHoOro 5 O0mM, MakcumanbHbih TOK 4Yepe3 XWUT He npeBbiCcUT
5B/50m=1A. B pe3ynbrate byaetr aBTOMaTU4YeCKM BblbpaH 6GauMKalwmii 66NbLLIUIA
annapaTtHbIi nogananasoH Toka — 2,5 A.

Ecan codeTaHue TeKkywero HanpsakeHua Ha XUT u 3agaHHOro conpoTuBiAeHMA pa3paga
R; nnn R; npeBbllwaeT BO3MOXKHOCTM Npmnbopa Mo MmakCMMaibHOMY TOKY, pa3paaHbIi TOK byaeT
ABTOMATUYECKU OrpaHUYeH Ha MaKCMMaJibHOM annapaTtHOM ypoBHe — MUHYC 2,5 A. Hanpumep,
npu 3a,@aHHOM conpoTmeaeHnr 1 Om M aBTOMATMYECKM BbIDPAHHOM BHA4ae LWwara annapaTtHoOm
noaamanasoHe Toka — 2,5 A, npu TeKyuwiem HanpsxeHun Ha XUT cebiwe 2,5 B npubop
He CMOXeT obecneynTb Tpebyemoe cONpPoOTUBAEHUE, MOCKONbKY TOK paspaga 6yaeT orpaHuyeH
MaKCMMabHbIM 3HayeHnem 2,5 A (abcontoTHoe 3HayeHue).

Mpu napannenbHo paboTe KaHanoB (Tonbko Ans  AHanumsatopoB ACK2.5.10.2
n ACK2.5.10.8) pabouunii gmManasoH CONPOTUB/AEHMA YMEHbLUAeTCa MPOMOPLMOHANbHO YuCay
napannenbHo paboTtatowmx KaHanoB B rpynne. Mpun sTom 3agaHHOE CONPOTUBAEHUE B KarKA0M
UMIMYNbCE YMHOMXAETCA NOPOBHY MeXAy BCEMWU KaHaNamu B rpynne.

LLar umnynbcoB COMPOTUBNEHUA MMEET ABa HACTPAMBAEMbIX KPUTEPUA OKOHYAHMA LWara
(cm. pucyHok 42):

o JlocTuxKeHune HanpAaxeHnem Ha XUT 3a4aHHOro HanpAa*KeHua oKoHYaHuA wara Ugnp;
e |AcTeyeHune oTBeAEHHOro BpemeHun wara Tenp.
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0 >t o i > t
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PucyHoK 42 — Kputepum oOKOHYaHUA Wwara uMnynbCcoB CONPOTUBNEHNA
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3afaHHOe  Hanps)KeHMe  OKOoH4YaHuMA wara Ugyp BbliOMpaetcs  [Mosnb3oBaTenem
npu ¢GOPMUPOBAHMKM  MpoOrpamMmmbel  TectupoBaHma XUT K3 gonycTMMoro  AuanasoHa
ot natoc 0,1 po natoc 4,5 B. OKOHYaHKME Wwara MMNyaAbLCOB COMNPOTUBNEHUA MPOUCXOAMUT, KaK
TONbKO Tekyllee HanpaxeHne Ha XUT KocHeTcA 3a4aHHOr0 YPOBHA HaNpPAXeHMA OKOHYaHUA
wara Ugyp. KpuTepuii OoKOHYaHMA Wara no AOCTUMNKEHMIO 3afaHHOro Hanps>KeHus Ha XUT
MOYHO OTK/OYUTb, OCTaBMB MOJIe BBOAA HAMNPAMEHUA OKOHYAHMA MNYCTbIM NpU 334aHUU
nporpammbl TeCTUpoBaHus (cm. nogpasaen 19.2).

MaKkcMmanbHaa AAWUTeNbHOCTb Wara (oTBeaeHHoe BpemA wara) Tewp BblbMpaeTca
MNonb3oBaTenem M3 gonyctumoro amanasoHa ot 0,2 ¢ go 325 cyT. Kputepumin oKoHYaHus Lwara
NnoO UCTEYEHUIO 334aHHOM0 BPEMEHWU OTKAKOUYUTb HEsb3A, OAHAKO BO3MOXHO 33a4aTb 3aBe0MO
60nblIee 3HaYeHWe npeneslbHOro BPEMEHM Liara, Yem OXMAaeTca npu TectupoBaHum XUT,
yTObbl AAHHbIN KPUTEPUI HUKOTAA He cpaboTan.

OKOHYaHMe Wara MMMNyNAbCOB COMPOTMBAEHUA NMPOUCXOAMT Npu cpabaTbiBaHMM ntoboro
(xoTA 6bl 0AHOrO) U3 3aA4aHHbIX KPUTEPUEB OKOHYAHMA.

Bo BpemA BbINOJIHEHMA Wara WMMOYAbCOB CONPOTUBAEHUA AHanusaTop wusmepsaeT
n ¢ukcmpyet ESR Tectmpyemoro XUT npu  Kaxaon cmeHe CONPOTUBNEHMA pa3pasa
(oT Ry K Ry m 0b6paTtHo, oT R, K Ry). MogpobHee cm. nogpasaen 13.3.

Mpn 3agaHuMM nporpammbl TecTupoBaHus (cm. noapasgen 19.2) HacTpolka wara
MMMNYNbCOB COMNPOTUBAEHMA 3aHMMaeT aBa nona (aBe cCTPoku). Mo 3ToM NPUUMHE pPeEXUM
MMMNYNbCOB COMPOTUBNAEHUA He MOXeT OblTb BblbpaH AnA nocieAHero wara noAroTOBKM
(wara Ne3), nocnegHero wara uukanveckoh yactm (wara Ne45) M nocnegHero Lwara
3aBeplUeHma TecTupoBaHus (wara Ne4s8).

B dalinax pesynbraToB M3MepeHuin (cm. pasaen 16) war MMny/ibCcoB CONPOTUBNEHMA UMeEET
mapkep wara "IPR".

11.18 Camonuceuy, HanpaXKeHumA

Ha ware camonucua HanpaxeHuUa AHanmMs3aTop npepbiBaeT nogadyy Toka 4vepe3 XWUT,
NPOAO0AXKaA U3IMePATb U PUKCUPOBATb HanpaxKeHne Ha XUT.

HanpskeHune Ha Tectupyemom XUT moKeT 6biTb Nt06biM M3 paboyero ananasoHa OT MUHYC
4,5 po nntoc 4,5 B.

LWar camonucua HanpsarKeHWa umeeT ABa HACTPaMBaAEMbIX KPUTEpUA OKOHYaHWMA Lwara
(cm. pucyHoK 43):

o JlocTuxKeHne HanpsaxeHnem Ha XUT 3a4aHHOro HanpaKeHnA oKoHYaHuA wara Ugnp;
e [cTeyeHune oTBegeHHOro spemeHu wara Tenp.
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PucyHoK 43 — Kputepumn oKOHYaHUA Wara camonmcua HanpaxeHus

3afaHHOe  Hanps)KeHMe  OKOoH4YaHuMA wara Ugyp BbliOMpaetca  [Monb3oBaTtenem
npu GopmMmnpoBaHMM nNporpammbl  TectupoBaHma XUT K3 AonycTMMoOro  AuanasoHa
oT muHyc 4,5 pgo nnoc 4,5 B. OKOHYaHMe wWwara camonucua HanpsaxXeHua MNPOUCXOLMT,
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KaK TOJIbKO TeKyuiee HanparkeHne Ha XUT KocHeTcA 334aHHOrO YPOBHA HaNpAXKeHuA
OKoH4YaHuA wara Ugyp. KpuTepmit OKOHYaHMA Wwara no AOCTUMKEHUIO 334aHHOMO HanpAXKeHUs
Ha XUT MOXHO OTKNOYUTb, OCTAaBMB NoJie BBOAA HANPAXKEHNA OKOHYAHMA NYCTbIM NPU 3a4aHNK
nporpammbl TeCTMpoBaHusa (cm. nogpasgen 19.2).

MaKkcuManbHana AAWUTENbHOCTb LWara (oTBeaeHHoe Bpema wara) Tenp BblibMpaeTca
MNonb3oBaTenem ns gonyctumoro ananasoHa ot 0,2 ¢ go 325 cyT. Kputepuit oKoHYaHusA Wwara
No MUCTEYEHUIO 334aHHOIO BPEMEHMU OTKIOUUTDL HENb3A, OAHAKO BO3MOKHO 3343aTb 3aBe40MO
60nblIee 3HaYeHWe NpenenbHOro BPEMEHM Liara, Yem OXMAAeTca Mpu TecTupoBaHun XUT,
yTOObI AAHHbIN KPUTEPUI HUKOTAA He cpaboTan.

OKOHYaHMe Wwara caMonucla Hanps»KeHns NpoucxoguT npu cpabatbiBaHUM ntoboro (xoTs
6bl 04HOr0) M3 334aHHbIX KPUTEPUEB OKOHYAHMA.

B oTanume ot wara Penakcaumum (cm. nogpasaen 11.10), perkum camonucua HanparKkeHus
MMmeeT BOSMOXHOCTb 3aBEepLUEHMA Wara No OCTUXKEHMIO 3a4aHHOro HanpaxeHma Ugnp.

B ¢alinax pesynbtaToB M3MepeHuit (cm. pasgen 16) war camonucua HanpskeHus umeet
mapkep wara "LGU".
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12 ONPEAENEHUE MAPAMETPOB XUT

AHanusatopbl XUT ACK2.5.10.1, ACK2.5.10.2 n ACK2.5.10.8 no3BoAnAOT onpeaenuTb:

e EmkocTb XUT no 3apagy, Q, MA-y;

e Emkoctb XUT no aHeprun, E, mBT-y;

® D/IeKTpUYeckyto EMKoCTb (cynepkoHaeHcaTopos), C, ®;

e KNJ xpaHeHus 3apaga (no A-u), EFg, %;

e KMA xpaHeHua sHeprum (no Bt-u) EFe, %;

e DKBMBaNeHTHOe nocnegosBaTenbHoe conpotusneHme XUT (ESR), Om;
o CpeaHui ToK yTeukm yepes XUT 3a Karkabii umKA, Lk, MA.

MepBMYHBIMM NAapameTpaMu, KoTopble nsmepaeT AHaNM3aTop, ABNAIOTCA:

e ToKauepes XUT, A;
e HanpsaxeHune Ha kKnemmax npmbopa, B;
e Bpems, c.

NMonoxutenbHble 3HayeHUA TOKa uYepe3 XUT cooTBeTCTBYIOT npoueccy 3apaga XUT,
oTpuuaTe/IbHble 3HAYEHUA TOKA COOTBETCTBYHOT NpoLieccy paspaga XUT.

OctanbHble napameTpbl XUT ABAAIOTCA pacyeTHbIMM M onpeaenarnTcs no dopmynam,
npuBeaEeHHbIM B 3TOM U NOC/eAyoWmX pasaenax.

MepBMYHbIE NApamMeTpbl PerncTpupyoTca Npnbopom € 3a4aHHbIM LIATOM MO BPEMEHMW,
HacTpamBaembim [Monb3oBaTesem Npu 3agaHnmM Nporpammol TectuposaHma XUT. B pesynbTare,
Ha KaXXAOM Liare nporpammbl TECTUPOBaHMA (cM. pasaen 11), npnbop coxpaHAeT HekoTopoe
MHOKECTBO TOYEK . Kaxkpasa Touka cogepKUT MrHOBEHHOE 3HaYeHue HanpaxeHua Ha XUT, Toka
yepes XUT, a TaKkKe MOMEHT BPEMEHM OT HayaNa TeKyLero wara TectupoBaHusa XUT, B KOTOPbIN
6b121N 3apPErncTPMPOBaAHbI 3T MFHOBEHHbIE 3HAYEeHMA HaNPAXKEHMA N TOKa.

Ons  panbHenMwero onucaHuMA pacdeTHbix ¢opmyn, o603HauMm obliee KoAMYecTBo
3aperncTpMpoBaHHbIX NPMOBOPOM TOYEK B KOHKPETHOM Liare nporpaMmbl TecTupoBaHua XUT

[V}

6yksoit "k".

Tabnumua 8 - Habop NepBMUHbIX NaPaMETPOB A5 KaxKA0ro wara tectTuposaHusa XUT

MapameTp 3HayeHuMe napameTpa
Homep TOYKM 0 1 2 3 . | i1 i k
Bpems, c 0 t1 ty t3 i ti tk
HanpakeHue, B pasHo U; | U; U, Us U | Ui Ui
Tok, A paBHO I; I I, I3 li-1 I; Ik

* CM. nepeyeHb NPUHATLIX COKPALLEHUI M 0603HAYEHUIA.
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Ona  kaxgon TOYKM NepBUYHbBIX MapPamMeTPoB, 3aPErnCTPUPOBAHHOM AHaNM3aTOPOM
B Npouecce TeECTUPOBAHUA, BblumcaaeTca nopuma 3apaga dQ, A-y, n nopums sHeprum dE, BTy,
nonydyeHHas XWUT 3a Bpems, npolledllee mexay perucrtpaumnamum Tekywen (i) u npeabiayuien
(i-1) Touek:
I+ 1;_
d@?ﬁ - - (t?ﬁ - t?ﬁ—l)
2 (1)

ﬂa:ﬁ'w+1;rU>y“_t_)
1 1 bi—1
2 (2)
roe: dQ; - nopuma 3apaga, nosyvyeHHan tectupyembiMm XUT B TOUKe € HOMepOMm i, A-y;
dE; - nopuma aHepruun, nonyyeHHaa tectupyembim XUT B TOUKe C HOMepOM i, BT-y;
l; - TOK yepe3 XUT B TOUKE C HOMepoM i, A;
U; - HanpAaxeHue Ha XUT B TOUKe C Homepom i, B;
li.1 - TOK yepes XUT B Touke c Homepom i - 1, A;
Ui.; - HanpsAxeHue Ha XUT B ToUuKe C Homepom i - 1, B;
t; - BpemsA OT Hayana wara B TOYKe C HOMEpPOM i, Y;
ti.1 - Bpema oT Hayana wara B TO4YKe C Homepom i - 1, u.

MonoxutenbHble 3HavyeHMA nopumn 3apaga dQ; coOTBETCTBYIOT 3apsaay, nepesaHHoMy
Ha XWT B npouecce 3apasa, v B AanbHelwem byayT o603HauaTbea Kak "dQ™.

OTpuuaTenbHble 3HaYeHUsa nopuunii 3apaga dQ; COOTBETCTBYIOT 3apsAay, BO3BPALLEHHOMY
oT XUT B npouecce paspaga, v B ganbHenwem 6yaytT o603HavaTbca Kak "dQ™.

MonoxutenbHole 3Ha4YeHUs nopunit aHeprum dE; COOTBETCTBYIOT 3HEpPruun, nepesaHHom
Ha XWT B npouecce 3apasa, v B AanbHelwem byayT o603HauaTbea Kak "dE™.

OTpuuaTtenbHble 3Ha4YeHUA nopumii sHeprum dE; COOTBETCTBYIOT SHEPTUN, BO3BPALLEHHOM

oT XUT B npouecce pa3paga, U B ganbHenwem 6yayt o6o3HayaTbea Kak "dE™.

MoNHbIN 3apsaa, NONYYEHHbIN NN BO3BPALWEHHbIM TecTupyeMbiMm XUT Ha KOHKPETHOM Lare
NPOrpamMmbl TECTUPOBAHUSA, BbIYMCAAETCA KaK MHTErpan OT TOKa MO BPEMEHU A1 KOHKPETHOro
wara nporpammbl TectupoBaHua XUT, cornacHo popmynam (1) u (3):

1=k
Qs = > _dQ;
1=1 (3)

roe: Qs - 3apAag, nonyyeHHbi XUT B KOHKPETHOM Lare Nporpammbl TeCTUPOBaHMA, A-y;
i - HOmep o4yepesHOMN TOUKM;
k - obLLee KoNMYecTBO TOYEK, 3aPEerncTpMpPoBaHHbIX AHAaIM3aTOPOM B AaHHOM
ware;

dQ; - nopuma 3apaga, nonydyeHHaa Tectupyemboim XUT B TOUKE C HOMEPOM i, A-Y.

MonHasa sHeprus, NoayvYeHHas Uan Bo3BpaLeHHan Tectupyembim XUT Ha KOHKpeTHOM Luare
nporpaMmmbl TECTUPOBAHWA, BbIYMCAAETCA KaK MHTerpan oOT MOLWHOCTU MO  BPEMEHU
ANA KOHKPETHOTO LWwara nporpammbl TectupoBaHuns XUT, cornacHo popmynam (2) u (4):

1=k
Es=> dE,
i=1 (4)

roe: Es - aHeprua, nonydyeHHasa XUT Ha AaHHOM LWare Nporpammbl TeCTUpPOBaHUA, BT-y;
i - HOmep o4yepesHON TOUKY;
k - obliee KonnMYecTBO TOYEK, 3aPErNCTPUPOBAHHbBIX AHAIN3aTOPOM B LIAre;
dE; - nopuma sHeprmuun, nonyvyeHHasa tectupyembim XUT B TOYKE C HOMEPOM i, BT-u.

* CM. nepeyeHb NPUHATLIX COKPALLEHWUA U 0603HAYEHUA.
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3Ha4veHMAa 3apaga Qs v sHeprun Eg, nonyyeHHble nam Bo3sspaleHHble XUT Ha KOHKpeTHoM
lware nporpammbl TeCTMpoBaHuA (cm. pasgen 11), nonaaatoT B ¢aiinbl CBOAHbIX Pe3ynbTaToB
namepeHu (cm. nogpaszgen 16.3), B CTpoKku, onucbiBatowwme napameTpbl XUT 4na KOHKpPETHOro
BbINMO/NIHEHHOrO Wara NporpamMmmbl TECTUPOBAHMUA.

Ana pacyeta xapakTtepuctuk Tectmpyemoro XUT B npegenax NOAHOroO UMKAA BBOAATCA
cneayroume napameTpbl:

o Qux' - CYMMAapHbI 3apsag, nepegaHHbii Ha XUT B npegenax AaHHOro unkna, A-y;
o Qc - CymmapHbIl 3apAg, BO3BpaLLeHHbI oT XUT B npeaenax umkna, A-y;

e Eax - CYMMApPHaA aHeprua, nepegaHHan Ha XUT B npegenax ymkna, BT-y;

e Eck - cymmapHas sHeprusa, Bo3BpaleHHasa ot XUT B npegenax umkna, Br-u.

3T napameTpbl OBHYNAKOTCA C HA4Ya/loM BbINOJIHEHUSA OYEPEAHOro UMKAa MPOrpammb
TectupoBaHusa XUT (cm. pasgen 11) m Bbluncnatotca (cymmupytotesa) no dopmynam (5), (6), (7)
1 (8) Ha NPOTAMKEHMM BbINOJHEHWA BCErO LMK, BKAOYAs BCE WarM NporpaMmmbl TECTUPOBAHMS,
BbINOJIHAEMbIE B NPeAeNax KOHKPETHOro LMKAa.

CymmapHbIM 3apaa, nepefaHHblid Ha Tectupyemblt XUT B npegenax KOHKPETHOro UuKia
NPOrpammbl TECTUPOBAHUA, BbIMUCAAETCA KaK CYMMA BCEX MONOXKMUTENbHbIX MOpUMIA 3apaaa,
nepegaHHbIX Ha TecTupyemblii XUT 3a BECb LUKA:

Qerx ™ =) _dQ*
CLK (5)

roe: Qe - CcyMMapHbIii 3apag, nonydeHHbin XUT B npesenax 4aHHOTO LuKna, A-y;
dQ" - ouepegHasn nopuma 3apaga, nepesaHHas Ha Tectupyembiii XUT, A-u.

CymmapHbIn 3apag, BO3BpPALLEHHbIN OT TecTupyemoro XUT B npeaenax KOHKPETHOro LUMKNa
Nporpammbl TECTUPOBAHMA, BbIYMUCAAETCA KaK CYMMa BCEX OTpuUATEeNbHbIX NOPUMA 3apaaa,
BO3BpaLLeHHbIX oT XUT 3a BeCb LUMKA:

CLK (6)

roe: Qe - CYMMapHbIn 3apAa, Bo3BpalleHHbIN oT XUT B npeaenax AaHHOTO UMKAa, A-y;
dQ - ouepegHan nopuma 3apaga, Bo3BpaleHHasa oT Tectupyemoro XUT, A-y,

CymmapHana aHeprus, nepefaHHan Ha Tectupyembln XUT B npegenax KOHKPETHOro UMKANa
NpPorpammbl TECTUPOBAHMUA, BbIYUCAAETCA KaK CYMMa BCEX MOJIOXKUTENbHbIX NMOPLUUMA SHEPTUM,
nepeaaHHbIX Ha TecTupyemblii XUT 3a BECb LUKA:

Bow' = Y dB*
CLK (7)

roe: Eak' - cymmapHas sHeprua, nonyyenHana XMT B npeaenax aHHOTO UMKAa, BT-y;
dE” - ouepeaHas nopumMa SHEPrMK, nepeaaHHas Ha TecTupyemblii XUT, BT,

CymmapHaa 3sHeprua, so3BpalleHHasa oT Tectupyemoro XUT B npegenax KOHKPEeTHOro
UMKNQ NporpaMmbl TECTUPOBAHMUA, BbIYMCAAETCA KaK CyMMa BCEX OTPULATENbHbIX MOpLMUMK
3HEepruu, BO3BpaLLEHHbIX OT TecTupyemoro XUT 3a BeCb UUKA:

Eorg™ = Z dFl~—
CLK (8)

rae: Eq - cymmapHas aHeprua, Bo3spalleHHas ot XUT B npegenax umkna, Br-u;
dE - ouepeaHan nopuma sHeprum, Bo3BpaLleHHana oT Tectupyemoro XMUT, BT-u.
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MonHaa émkoctb XUT Q, A-4, npMpaBHMBAETCA CyMmMapHoOMY 3apaay Qck, BO3BpaLLEHHOMY
ot XUT B npepenax Bcero UukKna:

Q=CQcLx (9

rae: Q - nonHaa EémKkocTb XUT 3a UMKA, NpU 3a4aHHbIX NapameTpax TeCcTMpoBaHua, A-y;
Qcik - CYMMapHbIN 3apAaga, Bo3BpalleHHbI oT XUT B npeaenax A4aHHOTO UMKAA, A-u.

Pesynbtat pacyeta nonHon émkoctn XUT Q nonagaet B ctpokn "GNRL" daiina cBogHbIxX
pe3y/bTaToB M3MEPEHUI MO LWaram UaM no umknam (cm. nogpasgen 16.3), a Takke BbIBOAUTCS
Ha rpaduKm aHanmsa (cm. nogpasaen 19.5).

MonHaa 3sHeproémkocte XUT E, BT-4, npupaBHuBaeTca cymmapHomy 3apagay Ecwx,
BO3BpalLeHHomy oT XUT B Npeenax BCcero LuKa:

E=FEcrLk™ (0

rae: E—nonHasa sHeproémrkoctb XUT 3a uMKA, B 3a4aHHbIX YCNOBUAX TECTUPOBAHUA, BT u;
Ecik - cymMMapHan sHeprusa, Bo3spaleHHaa ot XUT B npegenax uunkna, Br-u.

Pe3ynbtaT pacyeta NonHou sHeproémkoctn XUT E nonagaeT B cTpokn "GNRL" daiina
CBOAHbIX pPe3y/nbTaTOB M3MEPEHMUI NO Waram Man no umkaam (cm. nogpasgen 16.3), a TakxKe
BbIBOAMTCA Ha rpadukmM aHanmsa (cm. nogpasgen 19.5).

B cnyyae wcnonb3oBaHMA CNOXKHOW Mporpammbl  TecTuposBaHua XWUT, coctoawmm
M3 NOCNefoBaTENbHOCTU Yepedyrowuxca Waros 3apaga U paspaga, pesynbtat onpeneneHus
nonHon émkoctn XUT Q mn nonHon 3aHeproémKoctn XUT E moxeT npeBblwaTb GaKTUYECKM
Hakananeaemblt B XUT 3apag u aHepruto. B cBA3M ¢ 3TUM, AN U3MEPEHMUA peanbHO EMKOCTH
XWUT, A-4, n peanbHolt sHeproémkoctn XUT, BT-u, cnegyeT Ucno/sib3oBaTb NPOCTblie NPOrpaMmmbl
TECTMPOBAHMA, COCTOALLME TOIbKO M3 00HOU NocnenoBaTebHOCTU 3apsaaa U pa3pasa.

KN4 XUT no 3apagy EFy BbluMciAetca Kak OTHOLWEHME CyMMapHOro 3apaja,
Bo3BpalLleHHoro XUT B npeaenax KOHKPETHOro LUKMKAA, K CYMMapHOMY 3apagy, Noayd4yeHHOMY
XWT 3a gaHHbIN UUKA:

EFq = QL% . 100
QOLK (11)

roe: EFg - KNA XUT no 3apaay (KNA xpaHeHua 3apaaa), %;
Qcik - CyMMapHbIi 3apag, Bo3BpalleHHbIN oT XUT B npegenax A4aHHOro UMKAna, A-y;
Qak’ - CyMMapHbIii 3apaga, nepefaHHbIi Ha XUT B npesenax JaHHOTO LMKAa, A-.

KN4 XWUT no 3Heprum EF. BblUMCNAETCA KaK OTHOLWIEHWE CYMMAPHOMW 3Hepruu,
BO3BpalleHHon XUT B npeaenax KOHKPETHOro LMK/AA, K CYMMAPHOM 3Heprum, noaydyeHHon XUT
32 AlaHHbIN UMKA:

oy
EFe = Lﬂ . 100
Ecrk (12)

roe: EF. - KNA XUT no sHeprum (KN xpaHeHusa sHeprun), %;
Eck - cymMmapHas sHeprus, Bo3spauleHHaa oT XUT B npeaenax AaHHOro UuKAa, BT-y;
Eak' - CYMMapPHaA aHeprua, nepegaHHaa Ha XUT B npegenax aHHOro unkna, Br-u.
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CpeaHuii ToK yTeuyknm uepe3d XUT Ik 3a Bpems UMKAA BbIYUCASAETCA KaK pPasHOCTb
NoJIyYEHHOrO M BO3BpPALLEHHOro 3apaaa (To ecTb 3apsga, yTepAHHoro B XWUT), oTHeceHHas
K 06LLel ANUTENBHOCTU BCEro UUKAA (Cymme AAUTEeNbHOCTEN BCeX LAaroBs, BXOAAWMX B AAHHbIN
LUMKA NPOrpammbl TECTUPOBAHUA):

_ Qerx” —[QcLi|

>t (13)

roe: lik - cpeaHuin ToK yTeukn yepes XUT 3a uumkn, A;
Qo' - cyMMapHblIii 3apag, nepegaHHblii Ha XUT B npegenax AaHHOro LyMKAa, A-y;
Qe - cymmapHbI 3apag, Bo3BpalleHHbIn oT XUT B npegenax AaHHOro UMKAa, A-y;
tx — ANNTEeNbHOCTb oYepeaHoro wara B unkne XUT, u.

Iy,

CpegHuin TOoK yTeukn yepe3s XUT lx HOCUT OLEHOYHbIA XapaKTep, U nNpu 3HavyeHuax KN4
no 3apaay (EFg), 6am3kunx Kk 100 %, mMOXKeT OT/M4aTbCA OT AEeWCTBUTEIbHOrO 3HAYEeHUA TOKa
yTeukm yepes XUT B gecatb n 6onee pas.

N3mepeHne aKBUBAJIEHTHOrO nocseaoBaTtenbHoro conpotmusneHns (ESR) XUT ¢ nomoulbio
AHanuzatopos ACK2.5.10.1, ACK2.5.10.2 n ACK2.5.10.8 ocywectenaeTtca Tpema pas/iniyHbIMU
cnocobamm.

MeToguMKa M3MepeHUA 3KBUBAZIEHTHOrO MociefoBaTenbHoOro conpotmsnenunsa (ESR) XUT,
Om, npeacrtasneHa B pasgene 13.

Anroputm onpeaeneHusn anekTpmyeckon émrkoctn XUT, @, nsnokeH B pasgene 14.

®ainn cBogHbIX pe3ynbTaToB U3MepeHUt (CcM. noapasaen 16.3) cogepRuT pag, napameTpos,
ycpeaHAeMbIx B npeaenax KOHKPEeTHOro Wwara Uan LnKaa nporpammbl TecTupoBaHua XUT.

B 4acTHOCTM, K TakMmM napameTpam OTHOCUTCA INeKTpuyeckaa EmKoctb XWUT,
3KBMBaJIeHTHOe nocnegosaTenbHoe  conpotusneHne  (ESR), wn3mepeHHoe  meTo4OM
NnepruoaMUYecKoro NpepbiBaHMA TOKa MO0 B MMMYAbCHBIX PEXUMAX, @ TaKKe 3KBUBANEHTHOE
nocnegosaTenbHoe conpoTtusneHne XUT, nsmepeHHoe BHavane 3apsaga M BHavyane paspasa
(cm. nogpasgen 13.4).

YcpegHeHWe 3HAYeHWI A0S KOHKPETHOro napameTpa npoBoAuTCcA B npedenax
KOHKPETHOrO LWara WUan UMK/Aa TOIbKO MO 3HaYeHMAM NapameTpa, OTAMYHbIM OT HyAA. Hynesble
3Ha4YeHMA NapameTpa 03HAYALOT, YTO ero U3IMepeHmne He NPOn3BOAMUNOCH, U B pacyeTe cpegHero
3Ha4YeHMA He y4acCTBYIOT.
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13 UISMEPEHWE ESR XUT

13.1 O6uwme yKkasaHuA

AHanmzaTtopbl  ACK2.5.10.1, ACK2.5.10.2 wn ACK2.5.10.8 cnocobHbl un3mMepATb
9KBMBA/IEHTHOE nocnenoBatenbHoe conpoTtusneHme (ESR) XUT. UamepeHue ESR morket
OCYLLECTB/IATLCA TPEMSA PA3/IUYHBIMKU cnocobamum.

Bce Tpwm cnocoba wusamepeHuMa ESR OCHOBaHbl Ha W3MEPEHWM CKauyKa HaNpsaKeHuA
Ha kKnemmax tectupyemoro XUT dU, Bbi3BaHHOIro CKaykoobpasHbiM M3meHeHuem B Toke dl,
npoxogAwem yepes XUT, npm 3TOM cKaukoobpasHoe U3MeHeHME TOKA MOXKET MPOUCXOAUTb KaK
npegHamepeHHo, nytem pobasneHMa B TOK CheuuanbHbiX May3, TaKk W BCAeACTBUE
€CTEeCTBEHHOM CMeHbl TOKa B XOAe BbINOJHEHWUA 3a4aHHOW NPOrpammbl TecTupoBaHma XUT.

JKBMBaNEHTHOE NociegoBaTenbHoe conpoTusneHme XUT onpeaenserca no ¢opmyne (14):

dU
ESR = —
dl (14

rae: ESR — skBMBaneHTHOe nocnegosartesibHoe conpoTtusieHmne XUT, Om;
dl — BoamyuieHMe (nepenas) Toka yepes XUT, A;
dU — ckauek HanpsaxxeHua Ha kKnemmax XUT, B, BbI3BaHHbIN nepenagom Toka dl.

Kaxkapim 13 cnocoboB uMmeeT CBOM MNpeMmyLLecTBa WM CBOUM HeOOCTaTKM, U MOXKeT
NPUMEHATLCA B 33aBMCMMOCTM OT KOHKPETHbIX YCNOBUWA TECTUPOBAHWA U KOHKPETHbIX
napameTtpos nccnegyemoro XMT.

13.2 U3amepeHune ESR XUT meTogom npepbiBaHUA TOKA

N3mepeHne ESR XUT meToaom npepbiBaHUA TOKa paboTaeT caeayowmm obpasom. B xoae
peXUMOB 3apsga unu paspaga Tectupyemoro XUT yepes 3agaHHbIA nepuog BpemMeHn Pesg,
HacTpaMBaeMbli B LUMPOKMX Npeaenax, Tok yepes XUT npepbiBaeTca (BbIKAOYAETCA) HA Nepuog,
BpemeHUN Dgsg, TaKXKe HACTpaMBaeMblld B LUMPOKMX Npeaenax, 3aTeM MO CKAYKy HanpaKeHus
Ha kKnemmax XUT dU u BenmumHe npepbiBaemoro Toka dl onpepensetca odvepegHoe
MrHoBeHHoe 3Ha4veHue ESR:

©
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PucyHok 44 - Nepunoanyeckoe namepeHune ESR XUT B npouecce 3apsaaa (paspasa)
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JocTtonHcTBa cnocoba namepeHuns ESR XUT meToaom nepnoamnyeckoro npepbiBaHUA TOKa:

e fABnsAetcA Hambonee TOYHbIM cnocobom usmepeHus ESR XUT, peanunsyembim
¢ nomoubio AHanmsatopos ACK2.5.10.1, ACK2.5.10.2 n ACK2.5.10.8;

e [lo3BONAET NONYYUTb MHOMKECTBO MIHOBEHHbIX 3HayeHW ESR HenocpegcTBEHHO
BO Bpemsa npouecca 3apaga uMau paspaga, YTo AaeT BO3MOXHOCTb MOCTPOEHUA
3aBucumoctT ESR  oT BpemeHM 3apsga (paspaga), a Takke OT CTeneHu
3aPAKEHHOCTU UK OT rNybuHbl paspaga uccnegyemoro XUT.

HepocTtaTtku:

e B pesynbTtate AobasneHus nays B TOK yepes Tectupyemblit XUT, cpeaHee 3HaveHne
TOKa 4yepe3 XUT cHUMKaeTca, Kak cneactsue, Bpema 3apaga vam paspaga XUT —
yBenn4unBeaercs;

e Cnocob paboTaeT He BO BCEX perMMax TecTupoBaHms XUT.

BKkntoueHne nam oTKAOYEeHUe JaHHOro cnocoba namepenua ESR, nepuog nsmepenma ESR
Pesg, @ TakXe pamTenbHocTb wusmepeHua ESR Dgsg HacTpamBaetrca B KomnbHOTEPHOM
NHTepdelice npn noarotoske nporpammbl TectuposaHunsa XUT (cm. nogpasaen 19.2).

N3mepeHune ESR XUT gaHHbIM cnocob0om MOXKET ObITb BbINMOJHEHO TOJIbKO Ha Luarax:

e 3apaga nocTtoAHHbIM Tokom (CHCC);

e 3apaga nocTtoAHHOM mowHocTbio (CHCP);

e Paspsaga noctoaHHbIM TokoM (DCHCC);

e Paspspaa noctoaHHOW molHocTbio (DCHCP);

e Pas3psga Ha noctosiHHOe conpoTusneHne (DCHCR);
e Pa3BépTKU TOKa;

o Pa3BEéPTKU MOLLHOCTY;

e Pa3BEPTKM CONPOTUBNEHUA.

MNepsoe namepeHune ESR Bceraa nponssoanTca Yepes 1 ¢ nocne Hayana wara.

YuunTbiBan, 4YTO AaHHbIM cnocob nogpasymeBaeT MpepbiBaHME TOKa 3apaga (paspaga)
Ha HEKOTOpOe BpeMms, CpefiHee 3HayeHuMe ToKa uepe3 XUT OyaeTr meHblle 3a@aHHOTrO.
Hanpumep, ecnn Pesg = Desg = 1 ¢, @ 3a4aHHbIN TOK 3apAaa (paspsaga) coctasnaner 1 A, cpegHui
TOK 3apaga (pa3spaga) coctaBut Tonbko 0,5 A. Mpu 3Tom, cKOpocTb 3apaga (paspsaa) XUT
6yaeT ymeHblleHa BABOE.

Bo Bpema naysbl ana mamepeHua ESR (Dgsg) npousBoauTca 6/10KMPOBKA COXpaHEHWUs
MTHOBEHHbIX 3HayeHul napameTpoB Tectupyemoro XWUT B ¢daliibl NEPBUYHbIX AaHHbIX
(cm. noppaspen 16.2 n noapasgen 19.2) , Takke Kak 6/10KMpyeTcA M BbIBOJ, MapameTpoB
Ha rpaduKkm 3apaga-paspaga (cm. nogpasgen 19.3). MrHoBeHHble 3HaAYeHUSA MapPaMeTPoB
Tectupyemoro XUT coxpaHAlTcs B ¢danabl MEPBUYHBLIX AAHHbIX W BbIBOAATCA HaA rpaduku
3apAaa-paspaaa ToNbKo B TeyeHue BpemeHn Pesg (Mexay namepenuamm ESR).

MNpn AaHHOM MeTOoAEe COXPaHEHWUS Pe3yNbTaTOB U3MEpPEeHUNn, ANA y4eTa OTCYTCTBMS TOKa
yepes XUT Ha Bpems Desg, Npy 06paboTKe pe3ynbTaToB M3MEPEHUIA, NOJIYYEHHbIX OT Npubopa,
BBOAUTCA MNOHUMKAOWMN KOIOPULMEHT:

rae: Kesg — NOHUMKaOWMN KO3OPUUMEHT ANA TOKA;
Pesgr — Nepuoa mexay naysamm B Toke anAa namepeHusa ESR, c;
Desgr — 41UTENBbHOCTb Nay3bl B TOKe AnA nuamepenus ESR, c.
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Ha [aHHbIM  NOHMMKAOWMIK  KOIPPUUMEHT YMHOMKAOTCA pe3ynbTaTbl M3MEpPEHUs
MrHOBEHHOro Toka yYepe3 XUT, coxpaHaemble B ¢ainbl NepBUYHbIX AaHHbIX. TakMm obpasom,
B dannbl pe3ynbTaToB M3MEPEeHM nonagaeTr He MCTUHHbIN MIHOBEHHbIM TOK 4epe3 XUT,
A CKOPPEKTUPOBAHHOE 3HAYeHMe ToKa Yepe3s XUT, ¢ yueTom nays ana namepeHua ESR.

Hanpumep, ecnm Pesg = Desg = 1 ¢, Kesg = 1 / (1 + 1) = 0,5. Mpwu 3TOM, €C/IM MIHOBEHHbIN
pe3ynbTaT M3MEPEHUs TOKa, MOJIYYEHHbIM B TeyeHMe BpemeHn Pgsg (TO ecTb mexay
namepernnamm ESR) coctasnsaet 1 A, B paitn nepBUYHbIX AaHHbIX OyAeT COXpaHEHO MIHOBEHHOE
3HayeHWe ToKa, paBHoe 1 - 0,5 = 0,5A. B panbHelwem, npu obpaboTke nNOJAyYEHHbIX
NepBUYHbIX PE3yNbTaTOB M3MEPEHMI, 3TO NO3BOJIUT NOYYUTb KOPPEKTHbIE Pe3y/bTaTbl pacyeTa
€MKOCTU, MA-Y, 3HEpPro€mKocTn, MBT-U, 3ieKTpuyeckon émkoctn, ®, 1 Apyrux HeobxoaAnMMbIX
napameTpos Tectupyemoro XUT.

Ona nepnoaa mexay namepeHmamm ESR Pesg MoryT 6biTb BbiOpaHbl cneaytolme 3HaYeHus:

e "He namep." —unsamepeHne ESR Ha KOHKPETHOM LUare Npon3BoAnTbLCA He ByaeT;

o "1c" o "Imnn" o "1y"
o "2c¢" o "2munn" o "24"
e "5¢" e "Smun" e "5y"
e "10c" o "10Mmunn" o "10y"
e "20c" o "20MunR" o "lcyt"

Ons onvTenbHOCTU Nay3 B TOKe Ans uamepeHus ESR Desg MoryT 6bI1Tb BbibpaHbl cieaytowme
3HaveHua:

o "ImuH" o "2c" e "100mc" e "Smc"
e "20c" o "Ic" e "50mc" e "2mc"
° II10CII ° IISOOMCII ° IIZOMCII ° II1MCII
° ll5cl| Py HZOOMC” ° |l10MC|I ° lllOOOrLI'H

B pexxume "1000lNy" anntenbHOCTb Nay3bl ToKa Desg coctaBndaeT 0,5 mc.

Ona npnbopos paHHUX BEPCUA MUHUMAIbHAA AINTENbHOCTb May3bl TOKA Dgsg MOXKeET 6bITb
OorpaHMYyeHa Ha ypoBHe 5 mc.

Mpun 3HayeHuax ESR XUT 6onee 10 KOM He peKOMeHAyeTCA MCMNO/b30BaTb AUTENbHOCTb
naysbl Dgsg MeHee 50 mc.

Mpu napannenbHo pabote KaHanoB (Tonbko Ans  AHanumsatopoB ACK2.5.10.2
n ACK2.5.10.8) MMHMManbHasa AAMTENbHOCTb Nay3bl TOKA Desg aBTOMATMYECKU OrpaHMYMBaETCA
3HayeHnem 200 mc.

Hanbonbliaa ToO4YHOCTb wu3mepeHuMa ESR meTogom npepbiBaHWs Toka 4pe3d XUT
obecneumBaeTcA 3a CYeT OTCYTCTBMA NepexoHbliXx MNPOLECcCOoB, CBA3AHHbIX C paboTol
annapaTHbIX CTabunM3aToOpoOB TOKa, BXOAAWMX B COCTAaB KaHanoB AHanu3atopa (MOCKObKY
Ha Bpems naysbl TOK yepe3 XUT npocTo BbIKNOYAETCA U CPa3y NPUHUMAET Hy/NeBOE 3HaYyeHue).
Kpome TOro, AnA WCKAIOYEHUA 33aJepXKeK nepefaym M CUHXPOHU3ALMWU OAHHBIX MeXay
MOAYNAMM 3apAaja-pa3pasa U MogyNemM KOHTPOAA U ynpaBaeHnsa AHanusatopa (cm. pasgen 6),
OTCYUET WHTepBana BPEMEHU MeXAy OTKAIOYEeHMeM TOKa W MNOBTOPHbIM U3MepeHuem
HanpaXKeHua gas onpeaeneHuna ckavka HanpaxeHua dU npu 3agaHHbIX 3HaueHUAx Dgsg o1 0,5
£0 100 mc ocyuiecTBaAeTCA HENMOCPeACTBEHHO MOAYNAMMU 3apAaaa-pa3pasa, Uto obecneunsaet
BbICOKYIO CTaBUNBbHOCTb 3afiaHHbIX MHTepBanoB BpemeHU Dgsg. Mpu 3agaHHbIX 3HAYeHUAX Desg
oT 200 mc ¥ Bblle, OTCYET BpeMeHM Nay3bl OCYLLEeCTBAAECTCA MOAY/IeM KOHTPOA U ynpasieHus
AHanuszaTopa. B 3TOoM chnyyae, 3a4eprKKuM nepefavynm U CUHXPOHU3AUUM OaHHbIX MeXAy
MOAYNAMM 3apAaa-paspaga U moaynem KOHTpPONA U ynpasneHna AHannsatopa BCe e BHOCAT
onpeaeneHHbIn BKAAA4 U HEKOTOPbIM Pa3bpoc B UCTUHHbBIA MHTEpPBAN BPEMEHWU Naysbl B TOKe,
O4HAKO B CU/Y 3HAUUTENbHOW ANUTENbHOCTU Nay3bl (200 mc 1 bonee), 3TOT BKAaL, OKa3blBaeTCA
HecyLwecTBeHHbIM. Kak pe3ynbTaT, Npu BCeX 3afaHHbIX 3HaYeHUAX Degsg pe3ynbTaTbl U3mepeHus
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ESR nonyyatotca nosBTopAemMbiMU M Hanbonee TOYHbIMWU. [LONONHUTENbHBIM NPEUMYLLECTBOM
cnocoba mamepeHua ESR metogom npepbiBaHUA TOKa depe3 XUT sBnsAeTca TO, UYTO Aake
3aMeTHble OTKNOHEHWA W pa3bpoc BO BpemMeHM nay3bl B TOKE HE BHOCAT CYyL,EeCTBEHHble
NCKaXKeHnAa B pe3ynbTaTbl namepeHua ESR, NOCKONbKY 3a BpemA naysbl B TOKe TeCTUpyeMbii
XUT He 3apaKaeTca v He paspAXKaeTca, U HanpaXeHWe Ha HeM U3MEHAETCA He3HAYUTEIbHO.

BblbOp KOHKPETHbIX 3HAaYeHUN nepuoda mexay mamepeHnsamn ESR Pesg M anntenbHocTu
naysbl B TOKe ana namepeHma ESR Dgsg 3aBUCUT OT KOHKPETHbIX 33434 Nnpu TectuposaHnm XUT.

B obwem cnyyae, nepuoa usmepeHuns ESR Pgsg cnegyet BbiOMpaTb M3 pacyeTa, 4ToObl
Ha KOHKpeTHOM Lare nporpammbl TECTUPOBAHMA MNONYy4YUTb, B cpegHem, ot 25 po 100
nsmepeHnin ESR. Hanpumep, ecnm war paspaga KOHKPETHOrO akKKyMynaTopa NPU KOHKPETHbIX
YC/IOBUAX TECTUPOBAHUA ANUTCA npumepHO 14yac, xopowunm Bbibopom ana Pesg byaetr 1 muH.
3TO NO3BO/IUT NONYYUTb NpumepHO 60 pe3ynbTatoB 3amepeHua ESR B TeyeHMe gaHHOrO LWwara.

OnntenbHocTb m3amepeHua ESR Dgsg onpegenser 6onbWwunii MAWM  MEHbLUWIA  BKNapg,
B pe3ynbtatbl u3mepeHma ESR  MonApM3auMOHHOM  COCTABAAIOWEN  3SKBUMBANEHTHOrO
nocneposatenbHoro  conpotusneHns XUT. Mpu 66nblwnx  anutenbHocTax Degsg BKNag
NoNspU3aLMOHHON cocTaBasowen byaer 66NbWNM, M, Kak CneacTBue, 3HaYeHue pesynbTaTta
nsmepeHua ESR, B obwem cnyyae, 6yaet Bbilwe, U HAO6OPOT, NPU MEHbLINX AANUTENBHOCTAX Desg
BK/MaZ NONAPU3AUMOHHOM COCTaBAAKOWEN OyAeT MeHbWMM, M, KaK CneacTBue, 3HavyeHue
pe3ynbTaTa nsmepeHua ESR, B obuwem cnyyae, byaet HuxKe.

Pesynbtatbl usamepeHma ESR meTogom nepuogmyeckoro npepbiBaHWA TOKa nonagatot
B dannbl pesynbTaToB B cTo16ubl "ESR,O0hm" 1 "ESRa,0Ohm" (cm. pasaen 16).

Kpome Toro, pe3synbTatbl UamepeHua ESR, nonyyeHHble AaHHbIM cnocobom, oTobparkaroTca
B peanbHOM BpeMeHM B 061acTAX COCTOAHUA ONA KAXKA0ro KaHana npmbopa B8 KomnbloTepHOM
NHTepdelice (cm. nogpasgen 19.1) a Takke moryT ObiTb BbiBeAeHbl Ha rpaduvKkuM 3apsaga-
pa3paga Ha ctpaHuue "Tpadukn" (cm. noagpasaen 19.3).

Echn B nporpamme TectupoBaHusa XUT (cm. pasgen 11 n nogpasgen 19.2) ncnonbsytorcs
warn CHCC, CHCP, DCHCC, DCHCP, DCHCR, pa3BépTKM TOKa, MOLWHOCTU UAN CONPOTUBAEHMUA,
HO GYHKLUMA namepeHnsa ESR XUT meToaom npepbiBaHUA TOKA A4 AAHHbIX LLIArOB OTK/AOYEHa,
B cTon6ubl "ESR,Ohm" 1 "ESRa,0Ohm" 6yayT coxpaHATbCA HYNEBbIE 3HAYEHMUS.

B uenom, namepeHune ESR byaeT Tem TouyHee, yem Gonble Mo abCcoNOTHOM BeAnUUHe
3HayeHWe NpepbIBaEMOro ToKa, U Yem b6onblue camo no cebe namepsaemoe 3HavyeHune ESR XUT.

Ha Bpemsa naysbl B TOKE WMHAMKATOP COCTOAHWA KaHana (nosuuma 1, pucyHok 1, 4, 8)
CBETUTCA XKeNTbIM LLBETOM.

67



13.3 N3amepeHune ESR XUT B perkmmax nmnynbcos

B sTom cnocobe ESR XUT onpeaenserca no ckaykam HanpsxkeHua Ha XUT dU, Bbi3BaHHbIM
ckaykamn dl B TOKe 4yepes XUT B pesynbTate CMEHbl MMMYAbCOB TOKAa, MOLLHOCTU WU
COMNPOTMBNIEHUA MNPU BbLIMNOJHEHUM LIATrOB MMMY/NbCOB TOKA, MOLLHOCTM MW COMPOTUBAEHUA
(cm. nogpasgensi 11.15, 11.16 n 11.17).

Cnocob namepeHus ESR nokasaH Ha pucyHKe 45 Ha npumepe pexrMma MMNY/bCOB TOKa:

A ®®®®

PucyHok 45 - UamepeHune ESR XUT B pexmmax MMnyabCOB TOKQ,
MOLLHOCTU UAN CONPOTUBAEHUA

JocTtonHcTBa cnocoba nsmepeHunsa ESR XUT B pexkmmax MMNybCoB:

e [lo3BONAET NONYYMUTb MHOXKECTBO MIHOBEHHbIX 3HayeHui ESR HenocpeacTtBeHHO
BO BpeMs BbINOJHEHMA LWAra MMMNYAbCOB TOKA, MOLLHOCTU WM CONPOTUBJIEHMUSA,
YTO fJaeT BO3MOXHOCTb NOCTPOeHWA 3aBucMmoctM ESR oT BpemeHu, a Takxke
OT CTeNeHu 3apAXKEHHOCTN AN OT rNybuHbI paspsaaa nccnegyemoro XUT;

e He cHu)KaeT cpegHee 3HavyeHMe TOKa yepe3s XUT, He yBennumeaeT Bpema 3apaga
WNn paspA[a U He TpebyeT ONONHUTENBbHBIX pecypcos Nnpubopa.

HepocTtaTku:

e PaboTaeT TO/NIbKO B peXXMMax MMMNYNbCOB TOKA, MOLLHOCTU UAN CONPOTUBNEHUSA;

e B HeKOoTOpbIX CAyvyasx pe3ynbTaTbl M3mepeHus ESR moryT ObiTb WMCKaxKeHbl nop,
B/IMSAHMEM MepexoaHbiX npoueccoB cTtabunmsaumm Toka 4vepesd XUT u 3ageprkek
nepegaym M CUHXPOHM3ALUMM  OAHHbIX MEXAYy MOAYyIAMM  3apaga-paspaga
N MOAY/IEM KOHTPOIA U ynpaBieHna AHanusaTopa (noapobHee cm. HUXKe).

Mpu namepeHnn ESR B pexkmmax UMNY/bCOB TOKA, MOLLHOCTU UAMU CONPOTUBAEHUNA HYXKHO
NPUHATL BO BHUMaHWeE, YTO U3MeHeHMe ToKa yepe3 XUT npu cmeHe MMMNyAbCOB He MPoucxXxoauT
MTHOBEHHO, a 3aHUMaeT, B cpegHem, Bpema Tg, oT 5 A0 20 mc, B 3aBUCUMOCTUN OT KOHKPETHbIX
YC/IOBUIA TECTMPOBAHUA WM 3afaHHbIX 3HAYEHUN NapameTpoB (Cm. puUcyHOK 46). Kpome Toro,
NpuUCyTCTBYET onpeaenieHHaa 3adeprKka Ty nepefayn M CUHXPOHM3AUUM OAHHbIX MeXAay
MOAYNSAMM 3apaaa-paspsaga U MogyNemM KOHTPOAS U ynpaBaeHus AHanmsatopa (cm. pasaen 6),
0ocobeHHO B C/ly4ae napannenbHo paboTbl KaHanoB npubopa (Tonbko AnA AHanM3aTopos
ACK2.5.10.2 1 ACK2.5.10.8). Bce 370 Nnp1MBOAMT K 3anasApblBaHMUIO NONYYEHMA BTOPOro 3HAYEHUA
HanpsaKeHna Ha Knemmax XUT npu onpeaeneHnmn ckavka HanpsxkeHna dU Ha cymmapHoe
Bpemsa (T + Tq1) oT 20 go 100 mc. Kak cneacteume, B NOMYYEHHbIV pe3ynbTaT U3SMEPEHMA CKayKa
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HanpaxeHua dU, BHOcATcA MUcKaxkeHWAa Err, NOCKO/IbKY HanpsarKeHue Ha tectupyemom XUT
M3MEHAETCA He TONbKO 3a cyeT CKavka HanpsaxxeHus dU; cobctBeHHO Ha ESR, HO 1 3a cueT Toro,
yto TecTupyembii XUT ycneBaeT YaCTMUHO 3apALMTCA UAM Pa3pPAaMUTCA 3@ BPEMSA 3a4EPXKKM
nsamepeHnn (Tg + Tg)). Tem cambim, pe3ynbTaTbl M3mepeHnit ESR nony4yatotcs 3aBbllEHHbIMM
WU 3aHUMKEHHbBIMM OTHOCUTE/IbBHO UCTUHHOTO 3HauYeHua ESR XUT. [laHHbIN HeraTusHbIN addeKT
6yneT NpoABNATbCA TeM CUbHEEe, YeM MeHblie EMKOCTb Tectupyemoro XUT, yem Huxe
3HayeHne ero ESR n yem 6bicTpee Ha HEM UM3MEHSETCA HanpaXeHue B Xo4e 3apaga Wau
paspsga (4To MMeeT MecTo, Hanpumep, NpU TECTUPOBAHUM CYMepKOHAEHCAaToOpoB). B aTom
cny4vyae, ONs nonyyvyeHua Hambonee TOYHbIX 3HAaveHUM ESR pekomeHayeTca MCNONb30BaTb
cnocob nsmepeHus ESR metogom neprmoamyeckoro npepbiBaHUs ToKa (cm. nogpasaen 13.2).
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PucyHoK 46 — MprynHbI BOSHMKHOBEHMA OWMOOK Npn namepeHmm ESR

3aecb: dU; — naeanbHoe 3HaYeHME CKauKa HanpsaskeHua Ha ESR XUT;
dUm — namepeHHoe 3HauyeHMe CKayvKa HanpsaxeHusa Ha ESR XUT;
Err — owmnbKa B MU3MepeHUM CKauKa HanpaxkeHns Ha ESR XUT;
dl — ckaueK TOKa, BbI3bIBAIOLMI CKAYEK B HANPAXKEHMM Ha Knemmax XUT;
Tst — BpeMA yCTAaHOBAEHWUA 334aHHOIO 3HAaYeHUA TOKa Yepes XUT,;
Tq — 334epXKKa Nnepesayun U CUHXPOHMU3AUMKU AaHHbIX MEXAY MOAYNAMM 3apAna-
paspaga u moaynem KOHTPOAA 1 ynpasaeHuna AHanmsartopa.

Pe3ynbTatbl n3mepeHna ESR B penmmax MMMNynbCOB TOKA, MOLLHOCTM UAM CONPOTUBNEHMA
nonagatoT B halinibl pe3ynbTaToB B cTonbupbl "ESR,O0hm" n "ESRa,0hm" (cm. pa3aen 16).

Kpome Toro, pesynbTatbl uamepeHua ESR, nonyyeHHble gaHHbIM cnocobom, oTobparkatoTca
B peanbHOM BpeMeHM B 061aCTAX COCTOAHUA ANA KaXKA0ro KaHana npubopa B KomnbtoTepHom
NHTepdelice (cm. nogpasgen 19.1) a Takke MmoryT ObITb BbiBeAeHbl Ha rpaduKkm 3apaga-
pa3psaaa Ha ctpaHuue "Tpadukn" (cm. nogpasaen 19.3).

B uenom, namepeHune ESR byaer Tem TouyHee, yem 6osblie No abcontoTHOM BeNUYUHE
U3meHeHune Toka yepe3 XUT, yem HMKe CKOPOCTb U3MeHeHUA HanpAaxeHuna Ha XUT B npouecce
3apAga v paspaga (yem 6osblue ero EMKOCTb), U Yyem 6onblue camo no cebe mMamepsemoe
3HayeHne ESR XUT.
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13.4 NU3amepeHune ESR XUT npun cmeHe waros nporpammbl

B stom cnocobe ESR XUT onpegenserca Mo CKauyky HanpskenHua Ha XWUT BHauvane
oyepefHOro wara nporpammbl TectuposaHua XUT. Ecan Tok vyepe3 XUT BHayasne HOBOro Lwara
ctan 6onbwe, yem 6blA B KOHLE MNpeablAywero wara nNporpammbl, CKAYeK TOKa ABNAETCA
NONOXUTENbHbIM, U pe3ynbTaT nsmepeHua ESR BHavyane AaHHOro wara OTHOCUTCA K Havany
3apaga (ESRc — ESRcharge). Ecnn Tok yepes XUT BHa4yane HOBOrO LWara CTan MeHblle, 4em 6bin
B KOHUgE npeablayliero wara nporpaMmmsbl, CKaYeK TOKa ABNAETCA OTpUUATeNbHbIM, @ pe3ynbTaTt
nsmepeHma ESR BHayane AaHHOro LWara oTHOCUTCA K Hadany pa3paga (ESR — ESRdischarge).
O6a TMna 3TMX 3HAYeHWI nonagatoT B CBOAHbLIM dalin pe3ynbTaToB U3IMEPEHUW, HO ANA
KOHKPETHOrOo LWara Nporpammbl 3HaYalWmMm B6yaeT Nnb OAHO U3 HUX, BTOpoe ByaeT HyneBbiM
(cm. nogpasgen 16.3).

Echv B uMKne mcnonb3lyeTcA HECKONbKO WaroB 3apsaga (paspaga), B cTpoku "GNRL"
csogHoro ¢arna no uMKNam Nporpammbl NONAJAIOT yCcpeaHEeHHble Mo BCem Laram 3apaga
M NO BCEM LLAram pa3paga B 4aHHOM LMKAe pe3ynbTaTel M3mepeHusa ESRc n ESRd.

31oT cnocob wu3smepeHua ESR pabotaer Bcerga M He MOXKeT ObiTb OTK/JKYEH Npu
NoAroTOBKE Nporpammbl TectTuposaHuna XUT.
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PucyHok 47 - UamepeHune ESR XUT npu cmeHe Wwaros nporpammbl TectTupoBaHmna XUT
JocTtounHcTBa cnocoba namepernsa ESR XUT npu cmeHe Wwaros nporpammeol:

e He cHMXaeT cpeaHee 3HauyeHWe TOKa yepe3 XUT, He yBe/nMuYMBAET Bpems 3apsga
NN paspAna U He TpebyeT AONONHUTENbHBIX PECYpPCcoB Npubopa.

HepocTaTku:

e [lo3BonAeT NOAy4YUTb NUWb €AUHCTBEHHbIN pe3ynbTaT usmepeHua ESR Tonbko
BHayase oyepeAHOro Wara nporpammbl TectTupoBaHua XUT;

e PaboTaeT He Ans BCeX TMNOB LLIAroB NporpaMmbl TectupoBaHunsa XUT;

e B HeKoTopbIXx cay4yaax pesynbTaTtbhl MamepeHua ESR moryT ObiTb WMCKaXKeHbl nog
BIMAHMEM MepexodHbIX MPOLLeCCOB W 3aJepXeK nepefjavym M CUHXPOHU3ALUK
OAHHbBIX MeXAy MOoAyNAMMU 3apafa-paspaga U MoAy/emM KOHTPOAA U ynpasaeHus
AHanusatopa (cm. nogpaszaen 13.3 v pucyHok 46).
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Cnocob He paboTaeT Ha wWarax Agos3apsaa nNpu MNOCTOAHHOM HanpsxeHun (CHCV),
Aopaspaga npu noctoAHHoM HanpsaxxeHun (DCHCV) n pa3BepTKM HanpsxKeHua. Ons AaHHbIX
lwaros pe3ynbTatbl uamepeHua ESRc n ESRd 6yayT Bcerga Hynesbie.

Cnocob vMmeeT aHaNOrMyHble OCOBEHHOCTM WM OrpaHUYEHMUsA, YTo U cnocob mamepeHua
ESR XUT B pexmmax WMNYyAbCOB TOKa, MOLLHOCTM WAM COMNPOTUBAEHMA paspaga
(cm. nogpasaen 13.3 v pucyHok 46).

B uenom, mamepeHune ESR byger tem TouHee, yem 6osbwe no abcontoTHOM BeNUYMHE
n3meHeHme Toka 4vepe3 XUT BHauvase oyepenHOro Lara NpPorpammbl, YeM HUXKEe CKOPOCTb
M3MeHeHUA HanpsxKeHus Ha XUT B npouecce 3apaga v paspsaaa (yem 6onblue ero EMKOCTb),
M yem 60/blLe camo no cebe namepaemoe 3HadeHue ESR XUT.
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14 ONPEAENEHME SNIEKTPUYECKOMN EMKOCTU XUT

AHanmzatopbl ACK2.5.10.1, ACK2.5.10.2 un ACK2.5.10.8 no3BoaAlT WM3MepATb
anekTpuyeckyto émkoctb XUT B Papanax. MamepeHne anekTpuyeckomn EMKoCTM Heobxoammo
npw TeCTUPOBAHWUM CYyNEPKOHAEHCAaTOPOB (MOHNCTOPOB).

dneKTpmnyeckaa EMmMKOCTb onpefendeTcA TONbKO Ha ware pa3spaga XUT 3a4aHHbIM
NnocToAHHbIM ToKOM (DCHCC), KoTopbii A0MKeH ObiTb BKAOYEH B MPOrpaMmy TeCTUPOBAHUSA
(cm. pasgen 11). Ecam war paspaga noctosiHHbiM Tokom (DCHCC) He BKAtoyeH B nMporpammy
TECTUPOBAHMA, PE3YNbTAT USMEPEHMA SNEKTPUYECKON EMKOCTU ByaeT paBeH HyAHO.

Pacuet anekTpuyeckon émroct XUT ocywecTBnAetrcA NO ABYM TOYKAM Ha rpaduke
U3MeHeHMA HanpaXeHuAa Bo BpemMs paspaga XUT 3agaHHbIM NOCTOAHHbIM TOKOM.

MepBana Toyka bepetca Ha ypoBHe 10 % OT 0bwWEero MameHeHMAa HanpaxeHus Ha XUT
3a Bpemsa wara DCHCC, 3a BblYeTOM CKa4Ka HanpsaxxeHus Ha ESR XUT (cm. pasgen 13).

Btopaa Touka — Ha ypoBHe 90 % OT obLliero MameHeHuUA HanpaxeHua Ha XUT, Takxe
32 BbIYETOM HaYa/NbHOIO CKayKa HanpsaxKeHua Ha ESR XUT.

Mo 3TMm ABYM TOYKaM ONpeaenaetca MU3MeHeHune HanpaxeHma Ha XUT AU,
W KOHTPOJIbHOE BpeMaA pa3spaga At, 3a KOTopoe NPouM30LWI0 3TO U3MeHeHMe HanpaxKeHua AU:

dU Ha ESR XWUT

£ .

u
A

90% 100%

PucyHok 48 - OnpeaeneHune anekTpnyeckon émrkoctn XUT

PacyeT a/1eKTpMYEeCcKon EMKOCTM ocyLLecTBaseTcs no popmyne (16):

At
C=1, —
CAU )

rae: C - anekTpuyeckana émkoctb XUT, ©;
Iy - cpeaHuii Tok paspaga XUT B TeueHMe KOHTPOIbHOTO BpeMeHu paspaga At, A;
At - KOHTPONbHOE BpemA pas3pAaaa, C;
AU - nameHeHue HanpaxkeHna Ha XUT 3a KOHTpoOsibHOe BpemA paspAaaa At, B.

Echn B umMKne mucnonb3yetrcAa HECKONbKO LWaroB paspaga nocTofHHbIM Tokom (DCHCC),
B cTpokun "GNRL" daiina cBoaHbIX pe3ynbTaToB (cm. nogpasgen 16.3) nonagaer ycpeaHEHHbIN
no scem waram DCHCC B gaHHOM UMK/Ee pe3y/ibTaT USMEPEHUA 31IEKTpUYecKkon émrkoctu XUT.

OnA  KOpPpPeKTHOro onpeaeneHua  3/eKTPUYECKOM  EMKOCTM  CynepKOHAEHCAaTOPOB
(MoHUCTOpPOB), peKomeHAyeTCA BbIOUPATb TaKyo YaCTOTY 3aNUCK AaHHbIX B dpalinbl pe3ynbTaToB
nsmepeHmn (cm. nogpasgen 19.2), ytobbl Ha wWware paspAga NOCToAHHbIM Tokom (DCHCC)
npubop perncTpmposan He MeHee ABaALATU TOYeK namepeHma napameTtpos XUT.

* CM. nepeyeHb NPUHATBLIX COKPALLEHNI U 0603HAYEHNA.
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15 PABOTA MNP OTPULUATE/IbHbIX HANPAXKEHUAX HA XUT

AHanmnsaTtopbl ACK2.5.10.1, ACK2.5.10.2 n ACK2.5.10.8 umetoT ABYXNONAPHbIA BXOA-BbIXOA,
YTO NO3BOJIAET pa3parKaTb TecTupyembin XUT go 0 B n nepesapaxatb B 06paTHYO CTOPOHY.

Ona 6onblWMHCTBA pexumoB paboTbl NpenycMoTpeHbl MX OTpuUUaTeNbHble aHaNoru,
KOTOpble byayT 3a4eNCcTBOBAHbI NPW HanpsaxeHun Ha XUT meHbwe 0 B, Hanpumep:

e 3apag XUT 3agaHHbIM NOCTOAHHbIM ToKoM (CHCC);

e O6paTtHbIl 3apag XUT 3agaHHbIM NocTOAHHbIM ToKoM (-CHCC);

e 3apag XWUT 3agaHHOM NocTosiHHOW mouwHocTbio (CHCP);

e Q6paTtHbIl 3apag XUT 3agaHHOM NOCTOAHHON Mol HocTbio (-CHCP);
e [losapag XUT npu noctosHHOM HanpsxkeHun (CHCV);

e O6paTtHbii go3apag XMUT npu noctosHHOM HanpsaxeHuu (-CHCV);

e Paspag XUT 3agaHHbIM NOCTOAHHbIM TOKOM (DCHCC);

e O6paTtHbi paspas XUT 3agaHHbIM NOCTOAHHbIM ToKOoM (-DCHCC);

e Pa3psag XUT 3agaHHON NOCTOAHHOM MolHocTbio (DCHCP);

e O6paTHbIl pa3pas XUT 3agaHHOM NOCTOsAHHOW mowHocTblo (-DCHCP);
e [lopaspag XUT npu noctoAaHHOM HanpaxkeHun (DCHCV);

e O6paTtHbi gopa3pag XUT npm noctoaHHOM HanpsaxeHuun (-DCHCV);
® u apyrue.

B cooTBeTCTBME CO CXEMHbBIMU peLleHnaAMU Mmoaynel 3apsaaa-paspsaaa M3P (cm. pasgen 6),
nepexoa, mexay npAMbiM O 0OPaTHbIM pPeXMMamu MPU yMeHbLEeHUU HanpsaxeHma Ha XUT
NPOUCXOANT NpWU HanpaxeHuu, paBHom 0,4 B. Mepexon mexay o6paTHbIM WM NPAMbIM
peXnumamu npu ysenmyeHnun HanpaxeHma Ha XUT npomncxogut npm HanpaxeHnu muHyc 0,4 B:

U
A 25B

2,5B

|
i
LN |
| |
| |

ICHCC DCHCC -CHCC -DCHCC | CHCC

PucyHok 49 - PaboTa npu oTpuuaTenbHbIX HanpaxeHuax Ha XUT

Hanpumep, npu 3agaHuun B nporpamme TectmposaHuma XUT (cm. pasaen 11) wara paspaga
33ZaHHbIM MOCTOAHHbIM TOKOM OT nawc 2,5B go muHyc 2,5B, ¢umsnueckm 3apaHHbIN
B nporpamme war paspsaaa XUT 6ynetr pa3but Ha ABa wara — paspsag XUT 3agaHHbim
NOCTOAHHBbIM TOKOM OT natoc 2,5B ao natoc 0,4 B, 3aTem o6paTHbIn 3apan XUT 3agaHHbIM
NOCTOAHHbLIM TOKOM oT ntoc 0,4 B go mmHyc 2,5 B (cm. pucyHok 49).

Mpn 3agaHum B nporpamme TecTuposaHuAa XWUT wara 3apaga 3agaHHbIM NOCTOAHHbLIM
TOKOM OT MUHyC 2,5 B o nnatoc 2,5 B, 3aaHHbI B Nporpamme war pusnyeckm byaet coctoaTb
u3 wara obpatHoro paspaga XMUT nocToAHHbIM TOKOM OT MUHYC 2,5 B o muHyc 0,4 B, 3atem
3apaga XMUT 3agaHHbIM NOCTOAHHBLIM TOKOM OT MuHyc 0,4 B go natoc 2,5 B.

Onsa ynpoueHua paboTbl ¢ NpMbOPOM, C TOYKU 3pEHUA 3a4aHNA NPOrPamMmbl TECTUPOBAHUS,
nonyvyeHma m o06paboTKM pe3ynbTaTOB M3MEepeHWui, BbIOOp M B3aMMHAA CMEHa NpPAMbIX
N 06paTHbIX PeXXMMOB PaboTbl NOSHOCTLIO CKPbITa OT MNonb3oBaTens.
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Hy)XHO OTMeTWUTb, 4TO nepexosg Mexay ObpaTHbIMM W MPAMbIMU PEXMUMAMU MONKET
BbI3blBaTb HE3HAYMUTE/IbHbIE BbIOPOCHI UK CTYNEHbKU B pe3ynbTaTax U3MEepPEHUN HanpsaKeHUs
(86113KM ypoBHA HanpsaxeHua natoc 0,4 B uam muHyc 0,4 B). [laHHble CTyneHbKM HaxopATcs
B npegenax 3afABNEHHOM MOrPewHOCTM BOCNPOU3BEAEHUA W  U3MEPEHUA HaAMpPAXKEHUA
(cm. pasgen 7), n ABNAKOTCA UCKIOYUTENBHO CNeACTBMEM OCOBEHHOCTEN CXEMHbIX PeLleHUi
Moaynewn 3apaga-paspaga npubopos (cm. pasaen 6).

OcobeHHO 3aMeTHO nepexod MeXay nNpPAMbIMKM U 0O6PATHBIMU  pPEXUMaMU  MOXKET
NPOABUTLCA Ha LUIArax PasBepPTKU HaAMpPAXKEHWUA, €CAM HANpAXKEHMe Npu pa3BepTKe nepecekaet
yposHu natoc 0,4 B nnn muHyc 0,4 B. Mpun 3TOM B TOKE MOTYT BO3HWKATb 3aMeTHble BbIOPOCHI,
He nmetloLwme OTHOLWEHNe K CBOMCTBam Tectupyemoro XUT.

Tem He MeHee, 3TW e CXEeMHble pelweHua Mmoaynen 3apaga-paspaga npubopos
NO3BONAIOT 3HAUYUTENbHO YMEHbLIUTb KOAMYECTBO paccenMBaemoro Temnaa Ha BHYTPEHHUX
KOMMNOHeHTax AHa/iM3aTopa, CHU3UTb NOTpebaAemMyto OT CETU MUTAHWUA MOLLHOCTb, MOBbICUTb
HaJEeXHOCTb NpMOOPOB, 3HAYMTENIbHO YMNPOCTUTb MNpOoLeAypy MNOBEPKW, a TaKKe [AapAT
BO3MOXHOCTb MapannenbHo paboTbl KaHanoB ANA YBE/NMYEHUA TOKa 3apaga-paspasa
Tectupyembix XUT (cm. pasgen 10 n noapasaen 19.2).
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16 ®ANNbI PE3YNIbTATOB U3SMEPEHUN

16.1 O6wme yKasaHuA

B pesynbrtate TectupoBaHma XUT ¢ nomowpto AHanmsatopos ACK2.5.10.1, ACK2.5.10.2
n ACK2.5.10.8, Monb3oBaTenb NOAyYaeT 48a Pa3NYHbIX TUMNA BbIXOAHbIX painnos..

Bce dannbl pesynbTtaToB U3IMEpeHMn, co3daBaemble MNpubopomM, MMEOT TEKCTOBbIN
dopmat (*.txt) m moryT 6bITb OTKPLITbI ANA NPOCMOTPa U 06paboTKM B NOH6OM TEKCTOBOM
penaktope (Hanpumep, "BnokHoT" B cpeae "Windows"), nimbo B nporpammax 31eKTPOHHbIX
Tabnuy n paboTbl ¢ gaHHbIMK (Hanpumep, "Microsoft Excel").

®annbl pe3ynbTatoB 060MX TUMOB COCTOAT M3 3aro/ioBKa M Tabaumubl ¢ pesynbTaTamu
N3MepeHU, Noay4YeHHbIX Npu TectTupoBaHnn XUT. Ctonbupl B pannax pesynbtatoB U3mepeHui
oTaeneHbl gpyr oT Apyra npobenamm.

OnucaHMe napameTpoB, BXOZAWMX B aMnbl pPe3ynbTaTOB WU3MEPEHUN, U3NOXKEHO
B noapasaenax 16.2 n 16.3. Cnocobbl onpegeneHua NapameTpoBs, BXOAAWMX B danbl
pe3y/bTaToB U3MEPEHUM, N3NOXKEHBI B pa3aenax 12, 13 1 14.

Ob6a T1na ¢aina MMeloT NOXOXKMIN 3aro/I0BOK, CoaeprKalluii:

e Twun AHanmnsaTopa, C MOMOLLbIO KOTOPOro NOAYYEH AaHHbIN Gann;

e |P-agpec AHanuszaTopa (cm. pasgen 9 n nogpaszen 19.6);

e Homep KaHana npubopa, Ha KOTOPOM BbIMOJIHEH TECT, IMBO CNNUCOK HOMEPOB KaHA/10B
B C/lydae Mx napannenbHoi paboTbl (napannenbHas paboTa KaHas 0B BO3MOXHA TONbKO
ana AHanusatopos ACK2.5.10.2 n ACK2.5.10.8, cm. pasagen 10 1 19.2);

e HasBaHue XWUT, sBeaeHHoe [Monb3oBaTenem npu 3anycke tecta (cm. nogpasgen 19.2);

e OnuncaHue 3a4aHHbIX LWAroB NoAroToBKW TECTUPOBAHUA (€c/in B Nporpamme 3a4aHbl
LlIarvM noAroToBKKM, cMm. pasaen 11);

o OnucaHWe 3a4aHHbIX LWAroB LMKANYECKOM YaCcTM NPOrpamMmmbl TECTUPOBAHMA
(ecnun B nporpamme 3aZaHa LMKANYECKAA YacTb);

e 3aZaHHOE KONMYECTBO NOBTOPEHUN LIMKINYECKON YacTU NPOrpaMMbl TECTUPOBAHUS;

e OnucaHuWe 3aZaHHbIX WAroB 3aBepLlleHnsa TeCTUPOBaHMA (eciv B Nporpamme 3a4aHbl
Laruv 3aBepLieHns);

e 3agaHHble orpaHuyeHuns napametpos XUT (cm. noapasaen 19.2 v pasgen 22);

e 3aZaHHbIN Nepuosa 3anncu AaHHbIX B Gpai/ibl MEPBUUYHbBIX AaHHbIX (CM. noapa3saen 19.2);

e [laTy 1 BpeMs Hayana TecTa (TonbKo Ans cBoAHbIX GaltnoB pe3ynbTaToB TECTUPOBaHMUA,
cm. noapasgen 16.3);

e 3aro/I0BOK NapameTpoB B TabaunLe pe3ynbTaToB U3MEPEHWUIA.

OnucaHMe KaxKAoro 3a[aHHOro LWwara nporpaMmbl TECTUPOBAHWA B 3aronoBke ¢annos
pe3ynbTaToB COCTOUT M3 HOMEpPa AaHHOrO Wara B 334aHHOM Mporpamme TeCTUPOBAHUA,
ONMCaHWA TMMa wara, paboymx MapameTpoB LWara, 3aAaHHbIX KPUTEPUEB 3aBepLUEHMA LWara
M napameTpoB u3smepeHma ESR XUT meTtogom nepuoamMyeckoro mnpepbiBaHMA TOKa
(ecnn nsmepeHme ESR gaHHbIM cnocobom AOCTYNHO Ans BbiI6paHHOro TMNa wara).

Kpome Toro, u B camom Tesne ¢dainos B Tabnmue ¢ pesybTaTaMn TECTUPOBAHUA HaxoaAUTCA
ctonbel, ¢ HOMEPOM M MapKepom TWNa LWara, pesynbTaTbl ANA KOTOPOro npeacTaBeHbl
B KOHKPETHOW CTpOKe dainna pesynbTaToB UIMEPEHUIA.

CooTBeTCcTBME TUMOB LUIATOB, X TEKCTOBOE OMNMCAHWE B 3aronoBke GalnoB U UX MapKepoB
B CTPOKax ¢aliioB pe3ynbTaToB NpeacTaBaeHo B Tabamue 9.

B cnyyae pyyHoro npepbiBaHUA npouecca KHonkon "Cton" gns cOOTBETCTBYIOLLErO KaHana
npubopa (cm. nogpasaen 19.1), B parin nepBUYHbIX AaHHbIX A4 NPEPBaHHOrO LMKAa U B paiin
CBOZHbIX pPe3y/bTaTOB M3MepeHUI [06aBNAETCA KOHEYHAA 3aMMCb O NPEPbIBAHUN MPOrpamMMbl
TecTMpoBaHuA MNonb3oBaTenem, a TakkKe OTMeYaeTca 4aTa U BpeMaA TaKOro npepbiBaHuUA.
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Tabnvua 9 — MapKepbl 1 3aro/I0BKM LLAroB Nporpammbl TectTupoBaHma XUT

Mapkep | Onucanue
Tun wara nporpammsbl TectTupoBaHmna XUT MpnmeyaHmne

wara TMNa wWwara
CCC 3apag CC 3apAa NOCTOAHHbLIM TOKOM cm. nogpasgen 11.3
CCP 3apsag CP 3apag NOCTOAHHON MOLLHOCTbIO cm. nogpasgen 11.4
ccv Josapag CV | Jo3apAas npyv NOCTOAHHOM HanpAXKeHnu cm. nogpasnen 11.5
DCC Paspag CC Paspag, NOCTOAHHbIM TOKOM cm. nogpasaen 11.6
DCP Paspag CP Pa3paa NocToAHHON MOLLIHOCTbIO cm. nogpasaen 11.7
DCR Paspag CR PaspAag Ha NnoCcToAHHOE conpoTueaeHne cm. nogpasgen 11.8
DCV Jdopas3pag CV | Jopaspas npy NOCTOAHHOM HanpaX»eHun | cm. nogpasgen 11.9
RLX Penakcaumna | Penakcauyma cm. nogpasgen 11.10
SCU PassepTka U | Pa3sBepTKa HanpAa*KeHMA cm. nogpasgen 11.11
SCl PassepTka | | Pa3BepTKa TOKa cm. nogpasgen 11.12
SCP PassepTka P | PassepTKa MOLWHOCTH cm. nogpasgen 11.13
SCR PassepTka R | PaseepTka conpoTtmnsneHus cm. nogpasgen 11.14
IMI Umnynbe | Pexxmm nmnynbcoB TOKa cm. noapasaen 11.15
IMP Umnynec P PeXxnm nmnynbcos MOLLHOCTH cm. nogpasgen 11.16
IMR Umnynbc R | Pexxmm nmnyabcos cONpOTUBAEHUA cm. nogpasgen 11.17
LGU Camonucey, U | Camonucel, HanpaxXeHuaA cm. nogpasgen 11.18

B cnyyae BO3HMKHOBEHMA aBAPUWMHBLIX CUTyaUW B XOo4e TeCTUMPOBAHMA, npoLuecc
TecTupoBaHna XWUT aBTOMaTUYECKM npepbiBaeTcA, a B  dalnbl  NEpPBUYHLIX  AAHHbIX
(cm. nogpasaen 16.2) 3aHoCMTCA 3aKNOYMTENIbHAS CTPOKA, B KOTOPOKM MapKep Liara 3aMmeHsaeTca
Ha MapKep BO3HUKLUEN aBapuMm.

OnuncaHMe MapKepoB aBapUMHbIX CUTyauuii npmueegeHo B Tabaunue 10.

MoapobHoe onmncaHMe BO3MOMKHbIX aBapPUIHbIX COCTOSIHUMA U MPUYUH UX BO3HUKHOBEHMSA
M3/10}KEHO B pasgene 22.

Tabnunua 10 — MapKepbl aBapUnHbIX COCTOAHWN

Mapkep
OnucaHue aBapum MNpumeyaHue

aBapum

OAL Asapua XUT

oup MNepeHanpaxKeHMe Ha NONOXKUTENbHOM Knemme npubopa

OUN MNepeHanpaAxKeHMe Ha OTPULATENIbHOM Knemme npmubopa

ovi Meperpyska no Toky

ovT Meperpes npnbopa

PAL ABapua nporpammbl

VAL ABapua NoBepKu CMm. pasgen 22

ULL 3awwnTa No AOCTUKEHUIO MUHUMANBHOTO HAaNpPAXKeHUA

UHL 3alnTa NO AOCTUIKEHMIO MAKCMMAIbHOTO HAaNPAXKEHUA

ICL 3awwnTa No AOCTUKEHMIO MAKCUMA/IbHOIO TOKA 3apAaaa

IDL 3awmTa no 4OCTUNKEHUIO MAaKCMMaAIbHOMO TOKa paspAaga

IAL ABapua cBa3n mexagy 6nokamun BHYTpU Nnpubopa

MAL Obuian aBapua npubopa

B cneaylowmx noapasgenax M3N0MKEHO OMMCaHWE MapameTpoB, BXOAAWMX B dalinbl
pe3ynbTaToB U3MEPEHUMN.
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16.2 ®annbl NepBUYHbIX AAHHbIX

®aiinbl nepsBuYHbIX AaHHbIX (RAW) copepsaT MrHOBEHHble 3HAYEHWA HanpsXKeHWUs
Ha XUT, B, n ToKa uyepe3 XUT, MA, ¢ 3a4aHHbIM Warom pMKcauum napaMeTpoB BO BPEMEHMU.

TakKe, ¢alnbl NEPBMYHBbIX AaHHbIX COAEPXKAT MrHOBEHHble 3HavyeHuAa ESR XUT, Om,
U3MepeHHble MeToAOM Mepuoanyeckoro npepbiBaHMA ToKa 4vepe3d XUT uam nonyyeHHble
B PEXKMMax UMMy/IbCOB TOKA, MOLLHOCTM UM CONPOTMBAEHMA pa3paaa (cm. pasgen 13).

Kpome TOro, B ¢amnax nepBUYHbLIX AAHHbIX MPUCYTCTBYIOT 3HAYEHWA MNOJYYEHHOro
(oTaaHHOro) 3apaga, MA-Y, U 3Hepruun, MBT-Y, HapacTalOLWMM MTOTOM OT MOMEHTa Hayana
o4yepesHOro wara 3aaHHoM NporpaMmbl TecTupoBaHua XUT:

J MCR18650B-00000007 txt — BrokvoTt - O >
Qaiin  [paska Qopmat Bwa Cnpaska
Mpubop: ACK2.5.1@.8 IP: 192.168.100.182 KaHan: 5 ~
0ObbexT: NCR1B658B
MNeagroToexa:

1 Paspag CC 2.5A go 2.5B waw lcyT. MNepwog ESR: 18c. OnwtenpHocTe ESR: 1@@eru.
Mporpamma:

4 3apap CC 2.5A go 4.28 wnwm lcyT. NMepwog ESR: 1@8c. OnuTensHocTe ESR: 1@@ary.
5 fosapan CV 4.28 ao 8.25A wnn lcyT.

6 Paspag CC 2.5A go 2.5B wawn lcyT. Nepwog ESR: 18c. OnwtenbHocTe ESR: 18@8ru.
3afgaHHoe KOoAWYecTBo UWKnoB: 188a.

JaBepweHue:
46 Japag CC 2.5A go 4.2B wnn lcyT. NMepwog ESR: 1@c. OnuTensHocTe ESR: 1e@ery.
47 Nosapag OV 4.2B go @8.25A ann lcyT.
OrpaHadedne Uman: 2.46; Umawc: 4.38; ICHmakc: He safaHo; IDCHMawkc: He 3afnaHo.
Mepuog sSanucw gaHHux: 5c

Cycle Step Time u,v I,mA ESR,R Q,mah E,muh

7 4CCC @:ee.87 2.7934 24591.85 .000R0 .0453452 1269841
7 4CCC 8:85.87 3.8845 2499.64 84517 3.511383 10.18464
7 4CCC @:le.e7 3.e691 24599.57 .84517 6.937379 28.74252
7 4CCC ©8:15.87 3.1172 2499.49 .84486 18.45972 31.48143
7 4CCC @8:28.88 3.1534 24099.33 .84486 13.93595 42,.38851
7 4CCC ©8:25.88 3.1855 2500@.42 .84511 17.48828 53.38584
7 4CCC @:3@8.89 3.2142 2499.96 .@4511 20.38559 64.51274 v
< >

PucyHok 50 - ®aiin nepBUYHbBIX AAaHHbIX

B npuBeaeHHOM Bbilwe daiine NnepBUYHbIX AaHHbIX MPUMEHEHbBI cneaytowme 0603HaYeHUs:

e Paspsag CC - pa3psaa 3agaHHbIM NocTosHHbIM ToKoMm (Constant Current);

e 3apsapg CC - 3apag 3ag4aHHbIM MOCTOAHHbLIM TOKOM;

e [No3apag CV - go3apag npu 3agaHHOM NOCTOAHHOM HanpsaxeHun (Constant Voltage);

e 1,4,5,6,46,47 - Homepa Waros Nporpammbl TeCTUpoBaHua (cm. pasgen 11, 19.2);

e UmuH, Umakc, ICHmakc, IDCHmaKce — 3agaHHble OrpaHUYEeHUA HanpAXeHUA 1 TOKa
yepes Tectupyemblt XUT (cm. noapasaen 19.2 v pasgen 22);

e Cycle - Homep ymKna nporpammeol. 7 —Becb 3TOT dann ana umkna Ne7;

e Step - mapKep wara nporpammsbl TecTuposaHua XUT.
4CCC - Homep Liara NPorpammbl TECTUPOBAHUA (4) N MapKep pPeXKMMa TECTUPOBAHMS
Ha gaHHom ware (CCC) (cm. Tabnunuy 9);

e Time - Bpemsa OT Hayana o4yepesHOro wara B BbiIbpaHHOM popmaTe (cm. paszen 18);

e U,V - MmrHoBeHHOE HanpAaxeHue Ha XUT, B;

e |,mA - MrHOBeHHOE 3Ha4yeHWe ToKa Yepe3 XUT, MA, CKOppeKTMPOBaHHOE Ha KO3ddu-
umneHT Kesg (cm. nogpasgen 13.2). NonoxuTebHbIE 3HAYEHUA COOTBETCTBYIOT NpoLeccy
3apaga XUT, oTpuuaTtenbHble - npoLeccy paspaaa;

e ESR,R - mrHoseHHoe 3Ha4vyeHune ESR, Om, nsmepeHHoe MeTo4oM Nepmuoam4eckoro
npepbiBaHMA TOKa Yepe3 XUT (cm. nogpasgen 13.2) unum B pexkmmax MMnNyabCoOB TOKa,
MOLLIHOCTM UM CONPOTUBNEHMA pa3paaa (cm. nogpasaen 13.3);

e Q,mAh - nony4yeHHbI (OTAAHHbIN) 3apsaa, MA-Y, HAPaCTaOLWMM UTOrOM OT HaYana Wara;

e E,mWh - nonyyeHHas (oTaaHHas) sHeprus, MBT-4, HapacTalowWmMm UTOroM OT Havyana
oyepegHoro wara.
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Mo ¢daitnam nepsBUYHbIX AaHHbLIX MOTYT ObITb NOCTPOEHbI KpMBble 3apApa-paspaga XUT
ONA KaXK4oro BbINOJIHEHHONO UMKNA NPOrpammbl TECTMPOBAHWUA, BbIABAEHbl 33aBUCUMOCTHU
OTAAHHOW 3HEepPrMm oT Hanps*KeHua Ha XUT, 3aBUCMMOCTU OAHMX NapameTpoB XUT oT gpyrux,
NOCTPOEHbl cneuManbHble rpadukn npu  uccnegosaHmn XUT metogom  Linmknmnueckon
BonbTAmnepomeTtpum (LIBA) 1 npouee.

®annbl NepBUYHbLIX AAHHbIX ABAAOTCA HEU3OEXHbIM pe3y/sbTaToOM TecTUupoBaHMA XUT.
[na Kaxporo umMkna nporpamMmmbl TeCTUpPOBaHMA, Npubop byaeT co3gasBaTb CBOM OTAE/NbHbIN
dalin NepBUYHbIX AaHHbIX.

Tak, npeanono)um, 4to Npu MNOAroToBKE 3anycka TectuposaHuma XUT, lMonb3osaTenb
B OKHe Bblbopa ¢aina pe3ynbTaToB BBe/ Ha3BaHMe ¢ailna [NA COXpaHeHMA pes3ynbTaToB
namepennin "TECT.txt" (cm. nogpasaen 19.2).

B aTom cnyyae KaxAplit pas npu coxpaHeHun odepegHoro daiiiia nepBUYHbIX AaHHbIX
K 3agaHHoMy MNonb3oBatenem nmeHu parnina byaet aBTomatnyeckm fo06aBnATLCA HOMEpP LMK
NPorpammbl, AaHHbIE A5 KOTOPOro COXPaHeHbl B 3TOM daine, B HaWem npumepe:

("TECT-00000000.txt")
"TECT-00000001.txt"
"TECT-00000002.txt"
"TECT-00000003.txt"
"TECT-00000004.txt"
"TECT-00000005.txt"
"TECT-[N].txt"
("TECT-[N + 1].txt")

davin ¢ Homepom "-00000000" cospaetca ANs pes3y/nbTaTOB M3MEPEHWIM Ha Lwarax
noAroTOBKK, €CNM TaKOBble 3aAaHbl B Nporpamme Tecta (cm. nogpasgen 11.1).

Ecnn B nporpamme TecTa 3aZaHbl Warv 3aBepLlieHns, a 3agaHHoe Konmyectso uuKkaos — N,
pe3ynbTaTbl USMEPEHUIN ONA WAroB 3aBeplieHna byayT coxpaHeHbl B ¢ann ¢ Homepom N + 1.
Tak, ecnn pgna Hawero npumepa 3agaHHoe KonuyectBo umknos — 100 uumknos, 1o daiin,
coAeprKalmMn pesynbTaTbl MU3AMEPEHUIN ANA LWAroB 3aBepLIEHUs TeCTUPOBAHMA (ecan TaKoBble
3agaHbl B nporpamme) byaet umets umsa "TECT-00000101.txt".

Bce ¢ainbl 6yayT coxpaHATbCA B BblOpaHHyt [lonb3oBaTenem Manky, yKasaHHyl npwu
3anycke TecTMpoBaHuA (cm. noapaszen 19.2) u nocne 3aBeplleHUA BbINOAHEHUA 3a4aHHOWM
nporpammbl Tecta Ux Koan4yectso ByaeT cOOTBETCTBOBATb KOIMYECTBY BbINMOJHEHHbIX LMKAOB
nporpammbl TectupoBaHusa XUT, BkAtoYaa ¢ann pesynbTaToB BbIMNONHEHMA LWArOB NOATOTOBKM
n ¢baln pesynbTaToB BbINOJHEHWUA WArOB 3aBepLIEHNA NPOrPammbl TECTUPOBAHUA. KonnyecTso
$altnoB NepBMYHbLIX AAHHbIX MOMET ObiTb 3HAYMTENbHO YMEHbLIEHO, eciM NpU 3adaHum
NpPOrpammbl TECTUPOBAHUA HACTPOUTb PEXKUM NpoperKnBaHna GaliioB pe3yibTaToB U3IMEPEHN
(cm. paspen 17).

BHUMAHUE! Bo wusbexkaHue c6oeB B pabote M nyTaHuubl B ¢anax pes3ynbTaTtoB

Mamepeuuﬁ, Ha KomnbioTepe [lonb3oBarens HEOGXOAMMO Ka)l(p,blﬁ pa3 npu 3anycke
o4yepeaHoro TeCta Co3a4aBaTtb OTAE/IbHYIO NANKY ANA pa3dmelleHuna ero pe3yanaTOB!
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16.3 ®annbl cBOAHbIX Pe3y/IbTAaTOB M3MEPEHUN

BTopoit TMn $annoB pesynbTaToB U3IMEPEHUN ABAAETCA CBOAHbIM ¢alioMm pesynbTaToB
no waram WAn No UMKAAM U copepXuT cBogHble (0bobuieHHble, 0bpaboTaHHble) AaHHble
Mo Ka*kAoMy Lary Uan UMKy BbINOHEHHOM NPOrpaMmbl TECTUPOBAHUA nccnegyemoro XUT.

Co3paHue daiina AaHHOro TMNa MOXKeT OblTb pa3pelleHo WK 3anpeLlLeHo B HAaCTPOMKax
nporpammbl TectupoBaHua XUT. Cam ¢aiin, B 3aBUCMMOCTU OT HACTPOEK, MOXKET CoAepKaTb
CBOAHbIE AaHHble MO KaXKAOMY BbINOJHEHHOMY LIAry MAW MO KaXKAOMY BbIMOJIHEHHOMY LMKAY
nporpammbl TectupoBaHus XUT (cm. nogpasaen 19.2).

K umeHu daitna cBogHbIX pe3ynbTaToOB M3MEPEHUI MO Waram Uau LUMKAaM aBTOMaTUYECKU
nobasnsetcs okoHuyaHue "-CLK". Ona npumepa, paccmMoTpeHHoro B nogpasgene 16.2, nms
AaHHoro darina 6yaet "TECT-CLK.txt".

1| NCR186508-CLK.txt - BnokHoT - O %

DQaiin  Mpaska Popmatr Bwg Cnpaska

hpuﬁop: ACK2.5.18.8 IP: 192.168.1@8.182 Kanan: 5 ~
OBbexT: NCR18658B

NoaroToBKa

1 Paspag CC 2.5A go 2.5B wnw lcyT. Nepuwog ESR: 1l@c. QawTenpHocTb ESR: l@earu.
MNporpamma:

4 3apag CC 2.5A go 4.2B wnw lcyTt. Nepwog E5R: 18c. QnuTeneHocTe ESR: 1@8ery.
5 Hlosapag CV 4.2B go @.25A wnw lcyT.

6 Paspag CC 2.5A go 2.5B waw lcyT. MNepwog ESR: 18c. HOnuTeneHocTe ESR: 1e8ery.
JafaHHOe KOMWYEeCTBC UWKNoB: 1886,

3asepueHue:

46 3apag CC 2.5A go 4.2B wnu lcyT. Nepwog ESR: 1@c. JauTenebHocTe ESR: 18@67L.
47 fosapag CV 4.28 go @.25A win lcyT.

OrpaHudedne UsnH: 2.4B; Umawkc: 4.3B; ICHmawc: He 3agado; IDCHMakc: He 3agaHo.
MNepuog 3anuck gaHHex: 5c

Ha4ano TecTupoBaHuA: @3.86.2028 14:20:83

Cycle Step Duration Ue,¥ Ie,mA ESRa,R Q,mah E,mih C,F ESRc,R ESRd,R Ilk,m& EFq,¥ EFe,¥
@ 1DCC 13:39.82 2.4995 -2499.7 .84514 -568.698 -1725.85 2453.72 .00000 .o0000
@ GHRL 13:39.82 2.4995 -2499.7 .84514 -568.698 -1725.85 2453.72 .00086 .e088 -2499.7 a.a a.a

1 4CCC 51:22.24 4,2002 2499.88 .84282 2148.115 8262.695 000000 .85341 .00000

1 5CCV 59:45.13 4.1992 249,766 .00000 B820.3884 3445.635 . . .

1 eDCC 1:1e:48 2.4995 -2499.6 .@4189 -2949.77 -18259.7 8341.19 .eeese .85131

1 GNRL 3:81:56 2.4995 -2499.6 .@4196 -2949.77 -18259.7 8341.19 .85341 .85131 3.54847 99.6 87.6

2 4CCC 51:83.36 4.20803 2501.21 .e4282 2127.881 8211.717 .ea0e08 .85419 .e0008

2 S5CCV  1:81:21 4.1998 249,375 .@0008 329.8631 3435.443 . . .

2 6DCC 1:1@8:43 2.4997 -2499.8 .@4176 -2949.29 -18268.7 8342.54 .060088 .85336

2 GNRL 3:83:12 2.4997 -2499.8 .@4189 -2949.29 -18268.7 8342.54 .85419 .85336 2.43861 99.7 387.8 w

PucyHok 51 — ®aiin cBoAHbIX pe3ybTaTOB M3MepPeHUI B BapuaHTe "o Kaxkgomy wary"

1| NCR18650B-CLK.txt — BnokHoT - O %

Qaiin [paeka Dopmar Bua Cnpaexa
MNpuBop: ACK2.5.18.8 IP: 192.168.188.182 KaHan: 5 ~
ObbexT: NCR12658E
NogroToeBka:
1 Paspag CC 2.5A go 2.5B wnw lcyT. Nepuwog ESR: 1l@c. QawTenpHocTb ESR: l@earu.
MNporpamma:
4 3apag CC 2.5A go 4.2B wnw lcyT. Nepwog E5R: 18c. QnuTeneHocTe ESR: 1@8ery.
5 losapsag CV 4.2B po @.25A wnw lcyT.
6 Paspag CC 2.5A po 2.5B waw lcyT. Nepuwog ESR: 18c. OnuTenbHocTb ESR: 18@@ry.
3afaHHOe KOAWYeCcTBC UWKnos: 1886.
JasepuweHue:
46 3Japag CC 2.5A go 4.2B waw lcyT. MNepwog ESR: 1@c. OnuTeneHocTe ESR: 1886ry.
47 fosapag CV 4.28 go @.25A win lcyT.
OrpaHudedne UsnH: 2.4B; Umawkc: 4.3B; ICHmawkc: He 3agado; IDCHMakc: He 3agaHo.
MNepWwaf SanucK AaHHeX: 5C
Hauano TecTuposBaHuA: ©3.86.2028 14:29:83
Cycle Step Duration Ue,¥ Ie,mA ESRa,R Q,mah E ,mih C,F ESRc,R ESRd,R Ilk,mA EFq,¥ EFe,X

@ GNRL 13:39.82 2.4995 -2499.7 .@4514 -568.698 -1725.85 2458.72 .00008 .00008 -2409.7 @.a @.e
1 GNRL 3:81:56 2.4995 -2499.6 .@4196 -2949.77 -18259.7 8341.19 .85341 .85131 3.54847 99.6 &7.6
2 GNRL 3:83:12 2.4997 -2499.8 .@4189 -2949.29 -18268.7 8342.54 .85419 .85336 2.48861 99.7 87.8
3 GNRL 3:83:58 2.4997 -25e08.1 .e4191 -2944.99 -18253.1 8324.67 .@5438 .B5332 2,97559 99.7 87.7
4 GNRL 3:83:30 2.4995 -2500.6 .84195 -2939.59 -18231.2 8278.59 .@5397 .B5331 3.15152 99.7 87.7
5 GNRL 3:83:34 2.4995 -2586.6 .84283 -2929.79 -18185.9 8292.83 .@5427 .85488 2.878@4 99.7 87.6
6 GNRL 3:83:43 2.4995 -258@.1 .84280 -2925.33 -18167.2 8261.49 .85337 .85435 2.78757 99.7 87.5
7 GNRL 3:84:12 2.4995 -2499.7 .@4211 -2923.29 -18163.8 8285.4@8 .85392 .85483 2.45961 99.7 87.6 w

PucyHok 52 - daiin cBogHbIX pe3ynbTaToB U3MEPEHKUI B BapuaHTe "3a umkn"

79



®alin cBOAHbLIX PE3yNbTaTOB MOMKET COXPaHATbCA AHanM3aToOpoOmM B ABYX BapMWaHTax:
"Mo Kaxpomy wary" uam "3a ymkn". Boibop BapuaHTa coxpaHeHus 3agaeTca Monb3oBatenem
npu GopMMpPOBaAHUM NPOrPaMMbl TECTUPOBAHMA Nepes, 3anyckom Tecta (cm. noapasgen 19.2).

Mpu Bblbope BapuaHTa "Moo Kaxaomy wary" B CTPOKM d¢alina 3aHOCATCA CBOAHble
pe3ynbTaTbl MO KaXAO0MY BbINOJIHEHHOMY LIAry NPOrpaMmbl TeCTUPOBaHUA. Mpu 3aBepLLUeHUM
oyepeaHoOro UMKAa, MO pe3ynbTaTaM BCEX BbIMOJIHEHHbIX LIArOB  PacCYMTbIBAETCA
n opmupyeTca CTPOKa CO CBOAHbIMM AaHHbIMM 33 BECb UMKA. [laHHAA CTPOKa MMeeT MapKep
"GNRL" © copepuUT 3aKk/ouuTeNbHble AaHHble, cobpaHHble W ycpeaHEHHble MO BCEM
BbIMOJIHEHHbIM LLAram, a TaKXe pag AONOIHUTE/IbHbIX MAaPaMeTPOB (CM. PUCYHOK 51).

Mpwu BbibOpe BapuaHTa "3a unKn" pesynbTaTbl MO KaXKAOMY LIAry He COXPAHALOTCA, U B dann
CBOAHbIX PE3Yy/1IbTAaTOB NOMaAatoT ToNbKo cTpokM "GNRL" (cm. pucyHoK 52).

®aiin cBOAHbIX Pe3y/bTaTOB COAEPKUT Caeaytowme napameTpbl:

e [lo/HYIO ANNTENBHOCTDL WWara Uau UnKAa B BbiIbpaHHOM popmaTe BpeMEHMU
(cm. paspen 18);

o KoHeuyHoe HanpaxeHue (KpaliHee 3HaYeHMe HanpAXKEeHUs) Wwara Uaun uuKkna, B;

o KOHeuYHbIl TOK (KpaitHee 3HaYeHMe TOKa) Wwara Uan UMKna, MA, CKOPPEKTUPOBAHHOE
Ha KoadpdpuumeHT Kesg (cM. noapasaen 13.2);

e YcpeAHEHHbIN 3a War UK 3@ LMKA pe3ynbTaT uamepeHua ESR, nonyyeHHbIn metogom
nepmoamnyeckoro npepbiBaHUA ToKa Yepe3 XUT nam B perkumax MMny/ibCoB TOKa,
MOLLLHOCTM UM CONPOTUBNEHMA pa3paaa, Om (cm. noapasaen 13.2 n 13.3);

e 3apag (EMKoCTb), NonyyYeHHbIn (oTAaHHbIM) XUT 3a war uam 3a umkna, mA-y;

® DHepruto, Nony4yeHHy (oTgaHHyo) XMUT 3a war uaum 3a UmMka, mBT-y;

e JfeKTpuyeckyto EmMKoctb XUT, ®. UmeeT cmbICi TO/IbKO A4/18 CYyNePKOHAEHCAaTOpPOB
(noHUCTOpPOB) M ONpeaenseTca MosbKO Ha Ware pa3paga NocTosaHHbIM Tokom (DCHCC)
(cm. pasgen 14) (ana cBogHbIX pe3ynbTaToB 3a LWar), AN YCPeAHEHHbIN pe3ybTaTt
onpeneneHunna anekTpuyeckon émrkoctn no scem waram DCHCC B gaHHOM UMKne
(ans ctpok "GNRL"); !

e ESR XUT, 3amepeHHOe NO CKauyKy Hanpsi»KeHus BHavane 3apaga (cm. noapasaen 13.4)
(Ans cBOAHbIX pe3ynbTaToB 3a LWar), UAK ycpeaHEeHHbI pe3ynbTaT uamepeHus ESR
no BCeMm Laram 3apaga B AaHHoM umkne (ana ctpok "GNRL"), Om;

e ESR XUT, n3amepeHHOe NO CKauKy HanpsaxeHus BHavyane paspaga (cm. noapasaen 13.4)
(8na cBOAHDLIX pe3ynbTaToB 3a LWar), UAK ycpeaHEeHHbI pe3ynbTaT uamepeHuns ESR
Mo BCEM LLAram paspaAga B AaHHOM Uukne (ana ctpok "GNRL"), Om;

e CpeaHuii ToK yTeuku yepes XUT 3a umkna, MA (oueHoYHas BeMYnHa); 2

e KN4 XUT no 3apsay (no A-u), %;

e KNA XUT no sHeprum (no Bt-y), %.

B npuBegeHHbIX Bbie d¢alinax pesynbTaToB (CM. pUCYHOK 51 M 52) npumeHeHbl
cneaytowme ob6o3HaYeHUs:

e Pa3spsag CC - pa3psg 3aaaHHbIM NocToaHHbIM ToKom (Constant Current);

o 3apsag CC - 3apsag 3ag4aHHbIM MOCTOAHHbLIM TOKOM;

e [No3apag CV - go3apag npu 3a4aHHOM NOCTOAHHOM HanpsaxkeHun (Constant Voltage);

e 1,4,5, 6,46, 47 —HoMmepa LIAros Nporpammbl TecTupoBaHus (cm. pasgen 11, 19.2);

e UmuH, Umakc, ICHmakc, IDCHmaKce — 3a4aHHble OrpaHUYEeHUA HanpAXeHUA 1 TOKa
yepes Tectupyembit XUT (cm. noapasaen 19.2 v pasgen 22);

e Cycle - Homep UMKNa NPOrpammbl TECTUPOBAHUSA;

e Step - mapKep wara nporpammsbl TectTuposaHua XUT.
1DCC, 4CCC, 5CCV, 6DCC — Homep wara nporpaMmbl TecTuposaHusa (1, 4, 5, 6) n mapkep
pexxnma TectuposaHus (DCC, CCC, CCV) (cm. Tabanuy 9);
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GNRL - mapkep nonHoro umkna (GENERAL - nonHbIn, 0606LeHHbIN);

Duration - oanTenbHOCTb Wara Uam UnKaa B BbIbpaHHOM dopmaTe BpeMEHM.
BapuaHTbl popmaTta BpemeHu cm. B pasgene 18;

Ue,V - HanpsaxeHue Ha XUT, B, B MOMEHT OKOHYaHusA Wwara unm umkna (Uend);

le,MmA - TOK Yyepe3 XUT, mA, B MOMEHT OKOHYaHUA Wwara uam umkna (lend),
CKOPPEKTUPOBAHHbIN Ha KoadduumeHT Kesg (cM. noapasaen 13.2). MonokutenbHble
3HAYeHWA COOTBETCTBYIOT 3apAAy, OTpPULATENbHbIE - Pa3pAAaY;

ESRa,R - cpeaHee 3a war nam 3a unkn 3HadyeHue ESR (ESRaverage), Om, uamepeHHoe
METOA4O0M NEPUOLANYECKOTO NPepPbiBaHNA TOKa Yepe3 XUT nnam B perkmmax MMnynbcoB
TOKa, MOLLHOCTM UM CONPOTMUBAEHMA pa3paaa (cm. nogpasgen 13.2 1 13.3);

Q,mAh - nonyyeHHbIN (OTAAHHBIN) 3apAg, (EMKOCTb), MA-Y, 3a War UK 33 UMKA;

E,mWh - nonyyeHHan (oTaaHHanA) aHeprua, MBT-y, 3a War UK 3a LMKA;

C,F - anekTpunyeckasa émkoctb XUT, ®. MmeeT cMbICA TOJIBKO A8 CYNepPKOHAEHCATOPOB
(noHUCTOpPOB) M ONpeaensaeTcs TO/bKO Ha LWarax pas3psaaa NocToaHHbIM Tokom (DCHCC)
(cm. pasgen 14); 1

ESRc,R — ESR XUT, namepeHHOe No CKa4Ky HaNpaXeHuA BHavane 3apaga

(cm. nogpasaen 13.4) (ana cBOAHbLIX PE3YNLTATOB 33 LWAr), UKW YCPEeAHEHHbIM pe3yabTaT
namepeHua ESR no Bcem waram 3apaga B AaHHOM UmKae (ana ctpok "GNRL"), Om;
ESRd,R — ESR XUT, nsmepeHHoe No CKa4yKy HanpsarKeHUsA BHa4Yane pa3paaa

(cm. nogpasaen 13.4) (ana cBOAHbLIX PE3YNLTATOB 33 LWAr), UKW YCPEeAHEHHbI pe3yabTaT
namepeHua ESR no Bcem waram paspaga B AaHHOM Umkne (ans ctpok "GNRL"), Om;
llk,mA - TOK yTeukn yepes XUT, MA, ycpeaHeHHbIN B npeaenax umkna. KocBeHHo
OTpaXKaeT CKOPOCTb camopaspaga XUT; 2

EFq,% - KoapdunumeHt NonesHoro Aericteunsa XUT, Bbl4MCEHHbIN No 3apaay (no A-u).
KocBeHHO OTparKkaeT TOK YTEUYKM M CKOPOCTb camopaspasa XUT;

EFe,% - KoaddpuuymeHT MonesHoro Aericteua XUT, BbIMUCNEHHDbIN MO 3Heprun (no Bt-u).
OTparkaeTt noTepu sHeprun B XUT npu UMKAMYECKOM 3apage-paspase.

MpumeyaHus:

1.

3N1eKTPUYeCcKas EMKOCTb CYNepKOHAEHCATOPOB (MOHUCTOPOB) MOXKET ObITb onpeaeneHa
MOosbKO B pPeXMMe paspaga 3af4aHHbIM NOCTOAHHbIM Tokom (DCHCC); ecnam aToro wara
HEeT B Nporpamme TeCTUPOBaHMA, pe3y/bTaT U3MEPEHUA INEKTPUYECKON EMKOCTU ByaeT
paBeH HYIO;

napameTp HOCUT OLEHOYHbIN XapakTep. MNoapobHee cm. pa3aen 12.
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17 MPOPEXXWUBAHWE ®ANTOB PE3Y/IbTATOB U3MEPEHU

AHanusatopbl ACK2.5.10.1, ACK2.5.10.2 n ACK2.5.10.8 cnocobHbl TectnpoBaTtb XUT ntobbix
TMNOB, B TOM u4uMCNe CynepKoHaeHcaTtopbl (MOHMCTOPbI). [pU  pPecypcHbIX MUCAbITaHMUAX
nocneaHuX, YMCNO UMKAOB 3apaga-paspasa moxeT gocturatb 1 000 000 u 6onee. Mpu sTom
06beM AaHHbIX, pPerncTpupyembix npubopom, M KOAMYECTBO co3gaBaembix ¢dainos
pe3ynbTaToB M3MepeHui (no ogHomy daiiny NepBUYHbIX AAHHbIX AN KaXK40ro UMKAa, NAC
OAMH 0bwmMn, cMm. pasgen 16) CTaHOBUTCA Ype3mepHO OONbLIMM, YTO MOMKET CyLLeCTBEHHO
3aTpyAHUTb, NMBO caenatb BoobLLE HEBO3MOMKHbIM Nocnepyowyto o6paboTky M aHanus
pe3ynbTaToB NU3MEPEHUN.

YunTtbiBan, 4TO MapameTpbl CYNepKOHAEHCATOPOB OT LUMKAA K UMKAYy 3apsga-paspaga
N3MEHAITCS HEeCYLLEeCTBEHHO, HET CMbIC/1a COXPaHATb Pe3y/bTaTbl U3BMEPEHWUI AN KaxKAoro
uMkna. Mpu pecypcHbIX UCMbITaHUAX CYNEepPKOHAEHCAaTOPOB, pPa3yMHee COXPaHATb pe3y/ibTaThbl
NU3MEPEHUIN NNLLb, HAaNnPUMepP, A0S KaXKA40ro CoToro UMKAa. B aTom c/ydae pe3Ko cokpallaeTcs
Ko/nyecTBo ¢alioB MEPBMYHBLIX AaHHbIX, @ TAKXE PE3KO COKPalLAeTCs KOJIMYECTBO CTPOK
B ¢dailinie cBOAHbIX pe3ynbTatoB uamepeHun (cm. pasgen 16). Kak cneactsme, 3HaUYUTENIbHO
ynpouiaeTtca nocneaywolan obpabotka n aHanms $aiiioB pesynbTaTOB U3MEPEHUN, a TaKXke
X KOMMPOBAHUE, NepeMeLleHNe N yaaleHWE B C/lyYae Tako HeobxoaAnmocTu.

C uenbto nNpoperkmBaHWA pe3ynbtatos, [lonb3oBaTenb nepes 3amnyckoOm MNPOrpaMmbl
TectnpoBaHua XUT moxkeT BbibpaTb HEOOX0ANMbIN KOIPDULMEHT NPOPEKNBAHNA PE3YNbTATOB
nsmepeHnin. Boibop KoadPpuLMeHTa NPOpEXMBaAHMUA OCYLLECTBASETCS Ha cTpaHuue "3agaumn”
KomnbioTepHoro UHTepdeiica (cm. noapasgen 19.2), U3 cCOOTBETCTBYIOLLIENO BbiNadatoLLEro
CrnmcKa:

:| OfeexT: |
| Cowp kawaosid (100 | wukn W Nrpgr,
2aH! 50 ~
3aHl
200
K.aHan M2 Breauui 15880 =3 B ey
Pesoar: MPOCTOMA 000 NPOCTOA
Umin: 0 War: 0 War: 0
Li: 0.012 B aon Yl -n1s7 B
| @50mks; 0.00 M 10000 ¥ s 0 00 meA
ESR: ? ESR: ?

ez ) T

PUCyHOK 53 - HacTpolika NpopexunsBaHusa pesynbTaToB U3MepeHuit

Bbibpas cooTBeTCcTBYOWMI KOIPPUUMEHT NPOPENKMBAHMUA [AHHbIX, MOMKHO YKas3aTb
nprbopy Ha HEOBX0AMMOCTb COXPaHSTbL pe3y/ibTaTbl USMEPEHWNI TONBKO ANA KarKA0ro

e I e 50; e 2000;

* 2 e 100; e 5000;

o 5; e 200; e 10000

e 10 e 500

e 20; e 1000; LMKNA TECTUPOBAHMA.

TakK, npu Bblbope KoapdumumeHTa npopexunsaHua — 100, B paiinbl pesysbTaTbl USMEPEHUN
bynetr coxpaHeH uMKka NeO (warn noarotoBKM, €CAM OHM eCTb B MPOrpaMme TeCTMPOBaHMS,
cMm. pasgen 11), umkn Ne 1, 3atem ymkn Ne 100, Ne 200, Ne 300 u Tak ganee. Takxke byayT
COXpaHeHbl pe3y/bTaTbl U3MEPEHUI ONA NOocAeAHero 3afaHHoro UMKna TectuposaHua XUT
(Hanpumep, ato umkn Ne 5385) 1 ans nocneayoLWEro UUKAa, CoAepKallero warv 3aBepLeHms
Nporpammbl TECTUPOBAHMA, EC/IM OHU €CTb (B Halem npumepe, 3To Lmka Ne 5386).

O6blyHO, Hanbonblume M3meHeHMA B napameTpax XUT npoucxoasaT Ha MNepBbIX LMKAAX
TectTMpoBaHuA. Ytobbl Hambonee nogpobHO 3aduKcMpoBaTb M3MeHeHMA napameTpos XUT
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Ha NepPBbIX LMKNAX, U B TO *Ke BPema MCMNO/Ab30BaTb BO3MOXHOCTb MPOPEKUBAHUA LAHHbIX
C 3a4aHHbIM K03 OULMEHTOM NPOpPEKMBAHMA, B NPOrpaMmMHOM obecneyeHnn npesycMoTpeHa
ranka "Nrpdm." (cm. pucyHok 53). YcTaHOBKa [AaHHOW TrajkM aKTUBUPYET COXPaHeHue
pe3ynbTaToB U3MEPEHUIN C HEPAaBHOMEPHbIM KO3 PULMEHTOM NPOPEKMBAHUA.

Tak, ecnn BblbpaH KoadpouumeHT npopexmsaHma 100 n yctaHoBneHa ranka "/irpom.",
B ¢alinibl pe3ynbTaToB M3MmepeHuit byaet coxpaHeH unkn Ne O (ecam ecTb), cneayolme Aecatb
umknos noapaa (ato umknbl Ne 1, Ne 2, ..., N2 9 n Ne 10), 3aTem cneayrouwme AecaTb LUKAOB
6yayT coxpaHeHbl ¢ KoadpdpuuMeHToM npoperknBaHua aea (3to umknbl Ne 12, Ne 14, ..., Ne 28
n Ne 30), 3aTem ouepegHble p[ecaTb UMKAOB OyayT coxpaHeHbl €  Ko3dduUMEeHTOM
npopexunsaHua Natb (31o unknbl Ne 35, Ne 40, ..., Ne 75 u1 Ne 80) u Tak ganee, 4o Tex nop, NoKa
He 6yAeT AOCTUTHYT 3aaHHbIM KO3dPULUMNEHT NpopernsaHnsa — cto. C aToro momeHTa B dhaiibl
pe3ynbTaToB U3MEPEHWNI ByaeT COXPaHATLCA KaXKAabl COTbIA LUUKA, Kak ecnun bbl ranka "/irppm”
He 6blna ycTaHOB/IEHa.

YcTaHoBKa ranku "Jirppm" HacTtoaTenbHO pekomeHayeTca ansa Hosbix XUT, elle He ObiBLLINX
B 3KcnayaTauun. [na Takmx XUT BepOATHOCTb CYW,ECTBEHHbIX M3MEHEHWI B MapameTpax
Hanbonee BbICOKAa MMEHHO B X0 NepBbIX LLUKAOB TECTUPOBAHMA.

Mpumep rpadmKoB aHaAM3a M3MeHeHUA napameTpoB XUT (cm. nogpasgen 19.5) BHavane
TectupoBaHna XUT ¢ 3agaHHbIM  KOIQOUUMEHTOM MPOPEKMBAHMA  LAHHBIX — CTO
M ycTaHoBNeHHOW rankon "JIrpdm." npepcrtasneH Ha pucyHKe 54. Touknm Ha rpadmkax
COOTBETCTBYIOT BbINOJIHEHHbIM LMKNAM, AdHHble A1 KOTOPbIX 6blAn coxpaHeHbl B ¢daknbl
pe3y/bTaToB U3MEPEHWUIA:

AHANWE PESYNETATOE HIMPEHMA
30 120

281 115

110

(105

100

35

189 a0

EFq, %

144 a0

124 75

104 70

E 7 T T T T T T T T T T T T T T T E0
1] 50 100 150 200 250 300 350 400 450 500 550 EOO E&O Fon 750 800 850
Unkibl sapana-paspAna

PucyHok 54 — I'padunkm aHanusa napametpos XUT ¢ KoapdMUMEHTOM NpoOpeKNUBaHNA
OAHHbIX — CTO U YCTaHOB/IEHHOM rankon "Jirppm."

Mpun Bbibope KoaddMUMEHTa npopexuBaHUs — oauH (6e3 npope’knBaHuA), yCTaHOBKa
ranku "Nirpdm." 3HaueHns He umeer.

BblbpaHHbIA  KO3)OUUMEHT  MPOPEXMBAHUA  BAUAET  HEMNOCPEACTBEHHO  TONbKO
Ha COXpaHeHWe pAaHHbIX B alnbl pe3ynbTaToB M3MepeHun, BbinoaHsemoe MO Ha [K.
KoadpdumumneHT npopexknsaHMa He BAMAET HA WMCNONIb30BaHME BHYTPEHHEN MamaTn npubopa
N He MOXKeT BbITb MPUMEHEH ANA YBEANYEHUA BPEMEHW aBTOHOMHOM paboTbl (cm. pasgen 21).
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18 ®OPMAT BPEMEHW B ®AN/IAX PE3Y/IbTATOB M3MEPEHUI

Mepen 3anyckom TectmpoBanua XUT ¢ nomouwbto AHanmsatopos ACK2.5.10.1, ACK2.5.10.2
n ACK2.5.10.8, MNMonb3oBaTeslb MOXKeET BblbpaTb pas/iMyHble BapuaHTbl dopmaTa BpPeMeHMW,
B KOTOPOM ByAyT COXPaHATLCA 3HAYEHUA BPeMeHU B $ali/ibl pe3yibTaTOB U3MEPEHUIA:

® CeKyHAbl;
® MUHYTbI;

® yachbl;

® CYTKK;

e "YYy:MM:CC".

Bbibop ¢opmaTta BpemeHM OcCyllecTBAAeTcs Ha cTpaHuue "3agaun” KomnbioTepHoro
NHTepdelica (cm. nogpasaen 19.2), ns Bbinagatowero cnmcka "®opmar BpemeHn:":

Foprar eperdeHl; |YY: MM:CC P abin...
C

K.aHan M4

Pesunt. DCHCC =

Lmkn: O War: 4 Umkn: 1 War: 4
1: 2.3228B 1 36428

| @250 -1.250A | @254 2.500A
ESR: ? ESR: 0.0491 Om

Craon Cron

PucyHoK 55 - Bbibop popmaTa BpemeHn nepes 3anyckom TectTupoBaHuns XUT

Mpw BbIbope popmaTta BpemeHu "c" — cekyHAbl, MTHOBEHHOE BPeMSA OT Ha4Yana o4yepesHoro
wara B gaitnax NepBUYHbIX AaHHbIX, @ TaKXKe AJUTENbHOCTb BbINOJIHEHHbIX WAros U LIMKAOB B
daine cBOAHbIX pe3ynbTaToB M3MepeHuMn (cm. pasgen 16) 6yaeT BbipaxkeHa B CEKyHAaX.
3aronoBok ctonbua BpemeHuM npuHmumaeT Bug "Time,s" ana ¢$annoB NepBUYHbIX AaHHbIX
n "Drt,s" ans dalina cBOAHbIX Pe3yNbTaToOB M3MEPEHWUIA:

®aiin  [paexka Popmar Bwg Cnpaska
MNepwog sanuck gadHex: 1c LY
Cycle Step Time,s u,v I,m& ESR,R Q,mAh E,midh
1@ 4CCC @.@65536 @.9216 932.558 .00008 .0173369 .0164839
18 4CCC 1.225523 1.8845 934.895 .28557 .3347331 .3343216
18 4CCC 2.247885 1.1844 934.534 .28881 .5142321 .65145563
1@ 4CCC 3.278246 1.27@9 933.865 .20752 .B8937984 .9945858
18 4CCC 4.286854 1.3582 984.819 .28947 1.171436 1.358458 v
< >

PucyHOK 56 - dopmaT BpeMEHUN — CEKYHADI

Mpu BblbOpe dopmaTa BpemeHM "MMH" — MUHYTbI, BpemAa B ¢annax pesynbTaToB
n3mepeHnn ByaeT BbIPaXKEHO B MMHyTax. 3aroNoBOK CTo/bLa BpemMeHU NPUHUMAET BUA,
"Time,m" ana ¢pannos nepBMYHbIX AaHHbIX 1 "Drt,m" ana ¢panna CBOAHbLIX USMEPEHUN:

| GOLDCAP 2.3V 22F-00D0D010.txt — BnoknoT - | X

®aiin  [paexka Popmar Bwg Cnpaska
MNepwon Sanuck gaHHex: 1c ~
Cycle Step Time,m u,v I,m& ESR,R Q,mAh E,midh

le 4CCC @.281092 @.9285 983.4850 .00000 .0179837 .0164798
18 4CCC @.828535 1.8816 983.711 .28483 .3366271 .3355349
18 4CCC @.@37574 1.1783 984.172 .28581 .616@561 .6512762
18 4CCC @.@54584 1.2667 984.480 .20605 .8938822 .9985254
18 4CCC @.871543 1.3477 984.172 28752 1.17334@ 1.356238 v
£ >

PucyHok 57 - dopmaTt BpemMeHU — MUHYTbI
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Mpu BbibOpe popmaTta BpemeHn "u" — yacbl, Bpema B pannax pesynbTaToB U3MEPEHUM
byaeT BbipaxKeHO B Yacax. 3arono0BoK cTos16ua BpemeHu npuHumaet sug "Time,h" ans ¢painnos
nepBUYHbIX AaHHbIX U "Drt,h" ana ¢amna cBoAHbIX Pe3yNbTaTOB U3MEPEHUN:

J GOLDCAP 2,3V 22F-00000010,txt — BnokHoT — O *
@aiin  [lpaska Popmatr Bug Cnpaska
Mepuog SanUcK AaHHEK: 1c -~
Cycle Step Time,h u,v I,mA ESR,R Q,mih E,mih
18 4CCC 9.000013 9.9192 984,326 .00000 .9179191 .8164716
186 4CCC 8.888348 1.8791 983.788 .28288 .3358886 .3332787
18 4CCC 9.0808624 1.1769 983.788 .28418 .5143859 .6484133
18 4CCC 9.000983 1.2641 984,019 .28483 .B938839 .9894397
186 4CCC 8.881191 1.3436 983.711 .28483 1.171428 1.351487 w
£ >

PucyHok 58 - dopmaT BpemeHun — yacol

Mpu BbIbOpe dopmata BpemeHu "cyT" — cyTKM, Bpems B dainax pesynbTaToB U3MEPEHUN
6yaeT BbipayKeHo B CyTKax. 3aro/IoBOK CToNbuUa BpemeHu npuHumaet sug "Time,d" ana ¢pannos
nepBuYHbIX AaHHbIX U "Drt,d" ana ¢amna cBOAHbIX PE3yNbTATOB U3MEPEHUN:

| GOLDCAP 2.3V 22F-00000010.txt — BrokroT - O b4
Qaiin [paeka Qopmar Bug Cnpaexa
Mepwog Sanuck gaHHwx: 1c ~
Cycle Step Time,d u,v I,mA ESR,R Q,mbh E,mih
18 4CCC 9.888881 8.9869 982.258 .86868 .8143851 .8129729
18 4CCC ©.eee014 1.8777 084,249 26230 ,3418661 .3338338
18 4CCC 8.888826 1.1747 983.634 ,28264 .6177126 .6486854
18 4CCC 9.888838 1.2612 984.172 .28337 .8971386 .9898129
18 4CCC ©.0020058 1.3411 983,788 .28483 1.174779 1.358272 +
< >

PucyHok 59 - ®opmaT BpeMeHU — CyTKM

dainbl pe3ybTaToB U3MEPEHUIN CO CTONOLOM BpemeHn B popmate "CcyTKnU" oyeHb yao6Ho
OTKpbIBaTb M 06pabaTbiBaTb B TakMx nporpammax, Kak Microsoft Excel nnm aHanormyHbix.
Mpn 3Tom He TpebyeTcA HWUKAKOW AOMOAHUTENbHON 06PabOTKM AAHHbIX, HYKHO AWUWb ANA
cTonbua BpemeHW BbibpaTb dopmaT AaHHbIX "Bpems", 3aTem BblOpaThb *Kenaemblit popmat

oTobparkeHuna eguHUL, BpemeHu. [locne 3Toro, Excel HayHeT oTobpaxaTb Bpemsa
B MPUBbLIYHOM ONA BOCNPUATUA BUOE!
1 2 3 4 5 6 7 s
1 Cycle Step Time,d UV I,mA ESR,R a,mAh  EmWh [=
2 10 4CCC 0:00:00 09069  982.25 0 0.014305 0.012973
3 10 4CCC 0:00:01  1.0777 984.249 0.20239 0.341866 0.338033
4 10 4CCC 0:00:02  1.1747 983.634 0.20264 0.617713 0.648685
5 10 4CCC 0:00:03  1.2612 984.172 0.20337 0.897131 0.589013
6 10 4CCC 0:00:04  1.3411 983.788 0.20483 1.174779 1.350272 =
M 4 » M| GOLDCAP 2.3V 22F-00000010 %2 [ » [1]
lotoso | |EEE 100 (=) [} ()

PucyHok 60 - ®ain pe3ynbTaToB MU3MEPEHUI, OTKPLITbIN B Nporpamme Microsoft Excel

Bonee noapobHO anropuTm oTKPbLITUA M 06paboTkn B nporpamme Microsoft Excel ¢alinos

pe3ynbTaToB U3MEpPEHUN,
B CMpaBOYHOM
WWW.SipoCcTaHmaLl.po.

nHpopmaumm

Ha

canTe

000

85

NOJIy4eHHbIX Ha aHanusatopax XWUT Ttuna ACK,
"APOCTAHMALL"

npeacrasieH

B cetn MWHTepHeT:


http://www.яростанмаш./

HakoHeu, npu Bbibope ¢popmata BpemeHn "YY:MM:CC" Bpems B daliiax pe3y/ibTaToB
namepeHnn byaet otobpaxkaTbCA B BUAE YAaCOB, MUHYT, CEKYHA, U AONEN CeKyHA. 3aronoBokK
cTonbua BpemeHu npuHMmaeT Bug "Time" ana ¢alnoB nepsBuYHbIX AaHHbIX M "Duration"
ana ¢arna cBOAHbIX Pe3ybTaToOB USMEPEHUIA:

" | GOLDCAP 2.3V 22F-00000010.txt — BnokHoT — O x
@aiin  [paska ®opmat Bua Cnpaska
Mepuog SanKucK gaHHmx: 1c ~
Cycle Step Time u,v I,m& ESR,R Q,mah E,midh
18 4CCC @8:868.87 8.9491 983.785 .088688 .8179893 .8169971
18 4CCC 9:81.23 1.1133 954,463 21826 .3358632 3430805
18 4CCC 8:82.25 1.2131 983.865 .21997 .6144868 .6698544
18 A4CCC @:83.258 1.3811 983,365 .21997 89747606 1.824829
18 4CCC @:e4.29 1.3389 954,326 ,22192 1.171574 1.392483 v
< >

PucyHok 61 - ®opmat BpemeHnun — "4Y4:MM:CC"

AnAa nosblleHnA TOYHOCTU d)MKcaLI'MM BpeEMEHU, B 3aBUCMMOCTU OT TEKRYyLUUX 3HaAYeHU
3anncCb BpeEMEHMU 6y,£|,eT nponssoanTbCA B O4HOM U3 TPEX I'IO,EI,d)OpN\aTOBI

e MM:CC.00 (MMWHYTbI : CEKYHAbI . COTble 40NN CEKYHAbI)
e YY:MM:CC (4acbl: MMHYTbI : CEKYHAbI)
e YYYYY:MM (4acbl : MUHYTbI)

®opmar BpemeHn "Y4:MM:CC" ypobeH ans BOCMNPUATMA YEJIOBEKOM, HO C/OXKEH
OnsA nocneayolen obpaboTKM pesynbTatoB M3mepeHuit B nporpammax Microsoft Excel
WM aHA/IOTUYHbIX, B C/ly4ae TaKon HEobXoAMMOCTM.
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19 KOMNbKTEPHbIN MHTEPDENC

19.1 O6buwme yKasaHuA

Ona ynpasneHna AHanusatopamm ACK2.5.10.1, ACK2.5.10.2 n ACK2.5.10.8, coctasneHua
M 3anycka nporpammbl TectupoBaHua XWUT, pna HabnogeHMA 3a XO40M  BbINOJHEHMA
TECTUPOBAHMA, @ TaKXKe ANA NOoAy4YeHUA U 06paboTKM pe3ynbTaToB U3MEPEHUI, UCNOb3YeTCA
YHUBEPCaZIbHOE MPUKAaLHOE NporpammHoe obecneveHune, yCTaHABAMBAEMOE Ha KOMMblOTEpeE
Monb3osaTena — KomnbtoTepHblt UHTEepdeinc Ys128.

CBefeHMA 06 yCTaHOBKE M HACTPOMKe NOAKAYEHUA MexXay Nnpnbopom n KomnbioTepHbIM
NHTepdelicom nsnoxeHol B pasgene 9 n nogpasgene 19.6.

E_I ¥s128 IP192.168.100.102 AHANN3ATOP XMMWYECKWMX MCTOUHMKOE TOKA ACK2.5.10.8 - O x
Sanaum Fpaguku | Pesunetater | Aanus Hactpaiiku
BIEOATE Ha FpadUEL Mpadiki 38pRLaPa3PANS / PASEEPTRM
[Umiw =[Te+npea 1 =][BoeTouu =] q Tpapuci UL, 1) B
Brifiop aabis UIPROEESA
Mp. O1: |KaHan1 = EEEN| = -] 375 -2 500
Mp 02 |Kanan 2 ~ EEN| - -]
p 03 |Kanan3 = NN N~ -
Mp. 04 |KaHan 4 = NN N[~ - 35 210
Mp. 05 |KaHan5 ~ | MWEENN N | +~ -]
Fp. 0B |Kananf « | W HEE N |-+ -] 3258 -1 500
Mp. 07 |Kanan 7 ~| W HEN N~ =i
Mp. 08 |Kanan8 « —— x|
— 3 (1000
Mp 0% |Pain] ~ WENENEN| < -]
Mp 10 |Pain2 ~ | WENNNN N |~ -]
p.11:|Pabnd ~ HENENE N | = -] m 275 [ 500
Mp12|%aind ~ AENENE N| = - o <
o 1% |Paint ~|WEEEEE N+ - § .5 Lo 2
Tp 14 [Paine ~|WEpEEE N> -] 2 E
c
Mp 15 |®arin? ~| W HEE N+ || F
Ip. 16 |[Fans =) — x| 2.25 500
Brifiop coxpaHeHHEx ®ainos Raw Lk
P | o] e < 3 w3y >>>>\ ? 2 {1000
% ain He BEIGpaH
P2 | e <] e <3 3] 30> >>>>\ 7
7 1.75 [-1 500
% ain He BEIGpaH
P3| e <] e <3 3] 30> >>>>\ 7
F aiin He Bkifipan 15 L.> oo
P | e cee] ¢ <3 3] 30> >>>>\ 7
% ain He BEIGpaH
PE| e cee] ¢ <3 23] 30> >>>>\ K 1.28 -2 500
% ain He BEIGpaH
PE| ] cee] e[ <3 23] 30> >>>>\ 7
& ain e Bbilpan 1 7 0 0 D D T D ) 0 T ;
1} 10 20 30 40 50 B0 70 a0 a0 100 1o 120
P et <] ¢ <3 3] 30> >>>>\ 7 Bpema, m
Paiin W8 Bbipan HacTpokita BERTHIANEHE LKA FPAPHIOE [MUH./Make. | O08nacTe NOCTPOEHHA
PB| e cee] ¢ <3 3] 30> >>>>\
o ———— WE[1 [4 1ma[3000 3000 PmBr[12000[12000 Rkdm[0  [0.003 ESROM[0  [092 Gmael0 [3000 EwBro[1000 [11000 | |om | Cerea | Ouwictime | bmp
Kanan M1 . KaHan N2 = FK.aHan N3 = KaHan Ne4 T Kanan N5 = Kanan N6 = KaHan N7 T Kanan NeB =
Beaywmi Beayuwi Beaywpin Beaywuin Beayuwi Beaywin Beaywuin Beaywi
Pexunt: DCHCC Pesnt CHCC Pewurs CHCC Pestrt. CHOC Pesa DCHCC Pewunt: DCHCC Pestrt; CHOC Pes DCHCC
Luen: 10 War: & Lukn: 9 War: 4 Lukn: 7 War: 4 Wnkn 10 War: 4 Wik 7 War: 6 Lukn: 10 War: & Wnkn 7 War: 4 Wik 9 War: 6
u: 3157 B [} 3.505 B u: 3573 B u 36591 B [} 31398 u: 2945 B u 3.510B [} 3.062 B
| @254 -2.600 A | @254 24994 | @254 2.500 A @284 2,600 A | @258 -2.600A | @254 -2.500 A @284 2,600 A | @258 -2.600A
ESR 0.0260 Om ESR 0.0369 Om ESR 0.0343 Om ESR 0.0373 Om ESR 0.0320 Dm ESR 0.0281 Om ESR 0.0271 Om ESR 0.0327 Om

Cran Cran Cran Cron Cran Cran Cron Cran

PucyHok 62 - BHewHuit Bug KomnbtotepHoro UHTepdelica Ys128
KomnbtoTepHbiii MHTepdeic no3sonseT:

e CocTaBuTb HeobXx0AMMYIO Nporpammy TecTupoBaHua XUT ana Kaxkaoro KaHana;

e 334aTb rpaHMYHbIE YCN0BMA TecTupoBaHma XUT;

e 3a4aTb NapameTpbl COXPAaHEHUA AaHHbIX B Galbl pe3ynbTaToB U3MepPEHNN;

e 3anycTuUTb NOAFOTOBJ/IEHHYIO Nporpammy TectmpoBaHma XUT Ha BbINONHEHUE;

e Habniogatb B peasibHOM BpeMeHMU 3a paboTolt npnbopa;

e OTob6parkaTb pe3ynbTaTbl U3SMEPEHNI B pPa3iniHON Gopme;

o CTpouTb rpadmKmM 3aBUCUMOCTEN pPasiNYHbIX NapameTpoB XUT oT BpemeHHu,
NPONAEHHOrO YNCAA LMKAOB NPOrpammbl TECTUPOBAHWUA U APYT OT APYra;

e CoxpaHAaTb 061acT nocTpoeHus rpadpukos B Buae dainos "*.bmp" (KapTMHOK);

e [pepBatb TecT XUT B Nt060I MOMEHT BpemMeHU Ha Ntobom 13 KaHanos npmnbopa;

e CnepuTb 3a coctoaHnem npubopa;

e OnpenennTtb NPUYNHY aBapUMHOTO 3aBEPLUEHNA TECTUPOBAHUSA;

e [lpocmaTpmBaTb M BbIBOAUTb HA rpadMKn pesynbTaTbl USMEPEHUI, NONYYEHHbIE paHee,
B MPOLUNOM, U COXPaHEHHble Ha KomnbtoTepe MNonb3osaTens;

e BbINONHATbL NOBEPKY M KannbposKy npmbopa.

87



MporpammHoe obecneyeHne Ys1l28 saBnsetTcA YHUBEPCANbHbIM, M NOAXOAMT ANA
paboTtbl Kak c AHanusatopamm ACK2.5.10.1, T1ak u c AHanusatopamm ACK2.5.10.2,
Tak u ¢ AHanusatopamm ACK2.5.10.8.

Bug, KomnbtotepHoro NHTepdelica He3HaunTeNbHO M3MEHAETCA B 3aBUCMMOCTM OT TUNa
npubopa, C KOTOpPbIM YCTAaHOBAEHO coeauHeHue (cm. pasgen 9 w nopgpasgen 19.6).
Tun nopgKkntouyeHHoro npubopa w ero IP-agpec oTobparkatoTcaA B CTPOKE 3arosloBKa
KomnbtotepHoro WHTepdelica (cm. pucyHok 63). OTamuma B pabote KomnbioTepHoro
NHTepdelica ¢ pasMYHbIMK TUNAMKW NPUOOPOB ONMCAHbI HUXKE, B Tex ab3auax, B KOTOPbIX 3TO
MMeEeT CyLLEeCTBEHHOE 3HAYeHMUe.

KomnbtoTepHbIi MHTepdenc coaepKUT CTPAHULLbI:

e 3agaum

o [padukn
e Pe3synbTaTthl
e AHanus

e HacTtpoiku

Bblbop CTpaHMUL, OCYWEeCTBAAETCA COOTBETCTBYIOLWMMM KHOMKAaMM BBEpPXy CleBa
(cm. pucyHok 63):

E_I Y5128 IP192.168.100.102 AHANNZATOP XMMWYECKWX MCTOYHWKOB TOKA ACK2.5.10.8

Sagaum [ pagurm PezyneTaTel AHAME HacTpoiiku

PucyHok 63 - KHonku BbIb6opa cTpaHuL, KomnbtoTepHoro UHTepdeiica

Bce cTpaHuMupbl MmetoT obuLyto HUXKHIOK 061acTb, OTPaXKatoLyto COCTOAHME U OCHOBHbIE
napameTpbl KaHanoB AHanM3aTopa, a TaKKe [Jatolyld BO3MOMKHOCTb MNpepBaTbh npouecc
TectupoBaHua XUT gna ntoboro KaHana c ntoboi ctpaHuubl KomnototepHoro MHTepdeiica.

B 3aBMCMMOCTM OT TMMa NoakA4YeHHOro npubopa, obnactb byaer umeto ogHy, ABE UK
BOCEMb OAHOTUMHbIX NMaHEJIEN COCTOAHMA KaHanoB (CM. pUCYHOK 64, 65, 66 n 67):

Karan N - Kanan N2 m Karan N3 - Kanan N4 P Kanan N m Karan N6 - Kanan N7 P Kanan N3 i
Beaywmui Benombii Bepoment Begombiii Beayuwwi Beayuyan Benywmin Beayuii

Pesaita; CHCC Pesun CHCC Pesairt. CHCC Pesart: CHCC Pesun: DCHCC Pesaar HMNYALL | Pexar: IPOCTOA Pewxunt MPOCTO
Lk 4524 IWar: 4 Uwen: 0 War: 4 L 0 Iar: 4 L 0 War: 4 Uwren: 5 lWar: & L 1 IWar: 4 L 0 War: 0 Uwrcn: 0 War: 0
u 1901 B u 1903 B u 1.905B u 1901 B u 3707 B u 0.970 B u 1216 B u 0.041 B
| @284  1.260A | @264  1.250 A | @264 1.260A | @25 1.260A | @264  -2.500 A 1 @100m4: -39.99 mA | @50 000 mxA | @60rks: 0,00 mxA
ESA: ? ESA ? ESA: ? ESR: ? ESA 0.0454 Om ESA: 0.2710 Om ESR: ? ESA ?

Cron Cron Cron Cron Cron Cron

PucyHok 64 - Obnactb cocToAHMA KaHanoB Ana AHanmnsatopa ACK2.5.10.8

Fanan Ml B o Kanan N2
YL

Fesxunt CHCC Pesan CHCC
Luka: 4324 War: 4 Wuka: 0 War: 4

Benoreii

u: 1.901 B u. 1.903 B
| @254 1.250 A | @258  1.260A
ESR ? ESR: ?

Cron Cron

PucyHok 65 - O6nacTb cocToAHMA KaHanoB ana AHanmnsatopa ACK2.5.10.2

Kanan N1 o
Beayuyai

Pesurs CHCC
Lyn: 4924 War: 4
u 1901 B
| @25  1.250A
ESR ?

Cron

PucyHok 66 - O6nacTb cOCTOAHMA eA4MHCTBEHHOIO KaHana ana AHanmsaTtopa ACK2.5.10.1

88



K.anan M5

Beaywmi
Pesura: DCHCC
Lk 5 War: &
L 3707 B
| @254 -2.500 A
ESR: 0.0454 Om

Cron |

PucyHoK 67 - lNaHenb cocToAHUA KaHana AHanms3aTopa

Kakpan naHenb COCTOAHMA KaHana npmubopa (cm. pUCYHOK 67) copepKuT:

e YKaszaTenb COCTOAHMA KaHana ("Beaywmin" nnum "Begombiin”, cm. pasgen 10 n 19.2);
e Mapkep perxnma paboTbl KaHaNa HA TEKYLLLEM Lare NPOrpaMmbl TecTMpoBaHua XUT;
e YKasaTresib HOMepa BbIMNOJAHAEMOrO UMKAA NPOrpammbl TeCTUpoBaHuA XUT;

e VYKasaTenb HOMepa BbINOAHAEMOrO Wara 3a4aHHOoM Nporpammbl TeCTUpoBaHuA XUT;
e Tekyuwee 3HaYeHMe HanpsaxkeHnsa Ha XUT, B (TonbKo B npouecce TectuposaHusa XUT);
e YKasaTesb TEKyLLEero annapaTtHOro noaamManasoHa TOKa;

e Tekyuee 3HayeHUe TOKa Yepe3s XUT, A, MA nnm mkA;

o Tekywui pesynbtat usmepenua ESR XUT, Om;

e KHONKy npepbiBaHMA TecTupoBaHmna XUT nam BbIxoaa U3 aBapUMHOIro COCTOAHUA.

Mapkep pexkuma paboTbl NPUbopa MOXKET NPUHMMATb CAeAYIOLLINE 3HAUYEHUSA:

e "MHUUUANUI." — NHnumanmsaums paboTbl KaHana;

e "MPOCTOMN" — PexknM NpocToA KaHana (KaHan rotos K paboTe);

o "TECT 3ABEPLL." — Tect XUT 3aBepLueH;

e "U3MEP. ESR" — Pexxnum naysbl B TOKe npu namepeHum ESR XUT (cm. nogpasaen 13.2);
e "CHCC" —3apsaa XUT 3agaHHbIM NOCTOSIHHbIM TOKOM;

o "CHCP" —3apsag XWUT 3agaHHOM NOCTOAHHON MOLLHOCTbIO;

e "CHCV" — lo3apaa XUT npu 3ai@aHHOM NOCTOAHHOM HarnpsKeHnu;

e "DCHCC" — Paspsg XUT 3aaaHHbIM NOCTOSIHHbIM TOKOM;

o "DCHCP" — Paspsag XWUT 3agaHHOM NOCTOAHHON MOLWHOCTbIO;

o "DCHCR" — Pa3pag XUT Ha 3agaHHOE NOCTOSAHHOE CONPOTUBAEHME;

e "DCHCV" — opa3spag XUT npu 3a,aHHOM NOCTOAHHOM HanpsAXXeHuw;

o "PENNAKCALIUA" — Pexknm penakcauumu;

o "PA3BEPTKA U" — Pa3BépTKa HanpsarKeHna Ha XUT;

e "PA3BEPTKA I" — Pa3BépTKa TOKa Yepe3 XUT;

e "PA3BEPTKA P" — Pa3BépTka mowHoCcTM Ha XUT;

e "PA3BEPTKA R" — Pa3BépTKa conpotuBaeHuns paspaga XUT;

e "MMNYNbC I" — Pexxm MmnynbcoB TOKa;

e "MMNYNbC P" — PexKnm MMnynbCoB MOLLHOCTU;

o "MMNYNbC R" — PeXXnum nmnybCoB CONPOTUB/IEHUS;

e "CAMOIMUCEL, U" — Pexxnm 3anucun HanpaxeHUa Ha knemmax XUT;

o "KAJIMBPOBKA" — Pexknm KannbpoBKKN KaHana npmnbopa;

o "TMOBEPKA" — Pexxnm noBepKun KaHana npmbopa;

e "AB. OBbEKTA" — ABapua XUT (Hanpumep, o6pbiB);

e "MEPEHAMP.U+" — MNepeHanpskeHne Ha kKnemme "+"
o "MEPEHANMP.U-" — NMepeHanpsaxeHe Ha Knemme "-"
e "[EPEFPY3KA" — MNeperpyska no ToKy;

e "MEPEIPEB" — Meperpes KaHana npnbopa;

e "AB.TPOrIP." — HeBepHo 3agaHHadA Nporpamma TectupoBaHus XUT;
e "AB. MOBEPKWU" — ABapu1A noBepKM KaHana npnbopa;

npubopa;
npubopa;
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e "JIMT U MUH." — CpaboTano orpaHM4yeHMe MMHMMAIbHOTO HaNpAXeHnA Ha XUT;
e "JIMT U MAKC." — CpaboTano orpaHnyeHne MakCMMaabHOTo HanpaxeHua Ha XUT;
e "JIMT IC MAKC." — CpaboTano orpaHMyeHMe MakCMMaNbHOTO TOKa 3apaaa;

e "JIMT ID MAKC." — CpaboTano orpaHMYeHMe MaKCMMabHOro TOKa pa3paaa;

e "HET CBA3U" — O6pbIB cBa3n ¢ M3P 1 moaynem MKY npubopa (cm. pasaen 6);

e "OBLLU. ABAPUA" — O6LLas aBapus KaHana npubopa.

YKasaTenb TeKywero anmnapaTHOro noaguvanasoHa TOKa HaxoAuTcA HenocpencTBEHHO
nepes TeKyWwMm 3Ha4YeHMemM ToKa (CM. pUCYHOK 67). Tak Hanpumep, TekcT "l @2.5A: -2.503 A"
03Ha4aeT, YTO B HACTOALWMIN MOMEHT paboTaeT annapaTHbI NOAAMANa30H Toka 2,5 A, a camo
3HayeHue ToKa Yyepe3 XUT coctasnaet -2,503 A.

Kpome 3HauyeHW TOKa B MaHeNb COCTOAHMA BbIBOAATCA TAKXe MrHOBEHHOEe 3HayeHwue
Hanps)KeHnAa Ha XWUT u KpaillHee Ha A[aHHbIA MOMEHT MIHOBEHHOe 3HaveHne ESR XUT,
n3MepeHHoe MeToA4OoM NepuoANYECKOro NpepbiBaHUA TOKA WUAU B PeXUme MMMNYIbCOB TOKA,
MOLLLHOCTM UM conpoTusneHuma (cm. nogpasaen 13.2 1 13.3).

3HayeHMe HanpaXeHuAa OTpa)KaeT TeKywee HanpaxeHue Ha XWUT B xoge npouecca
TeCTUpPOBaHMUA.

BHUMAHUE! Pe3ynbTat wu3mepeHUs TeKyllero HanpsaXeHua Ha XUT saAsnsaerca
AOCTOBEPHbIM TONbKO B paboumx pexkumax npubopa (Tonbko B xoae tectupoBaHua XUT).
B pexxume "MPOCTOMN" unmn B pasnuuHbiX pexkumax aBapuu (cm. pasgen 22), BblBOAMMOE
B 06/1aCTb COCTOAHMA KaHaNa 3HAaYEeHUEe HaNPAXKEHUA MOXKET OTINYATbCA OT AeUCTBUTE/IbHOIO
HanpaxeHuAa Ha XUT 6onee uem Ha 0,5 B.

KHonka "Cron" npegHa3HayeHa Ana npepbiBaHWA npouecca TecTupoBaHua XUT gna
KOHKPETHOro KaHana npubopa, uam ana cbpoca aBapuMMHOrO COCTOAHUA (KBUTUPOBaAHMA
coobuieHns 06 owmnbkKe) (cm. pasaen 22).

KomnbtoTepHbli MHTepdeiic MeeT MHOXKECTBO Nonei Ans BBoAa 3a4aHHbIX NapaMeTpoB
TectupoBaHua XUT n otobparkeHna pe3ynbTaToB U3MepeHuin. 3HavyeHua B noas Heobxogmmo
BBOAMTb M3 AMaNa30Ha JONYCTUMbIX 3HAYEHWUI ANA KOHKPETHOrO HAaCTpPaMBaemoro napameTpa.

B cnyyae BBOAA HEKOPPEKTHbIX 3HAYEHMW, COOTBETCTBylOWee none BBoAa Oyaer
NOACBEYEHO KPACHbIM LIBETOM (CM. PUCYHOK 68):

| 1.|3apﬂu CC ﬂ|1 |.-'-‘-. ﬂ filal |-2 |B j HJ'IM| |ch junu v -dl ESH:|1DC ﬂ|5mc j

PucyHoK 68 - HeBepHble 3Ha4YeHUA NOACBEYMBAIOTCA KPACHbIM LLBETOM

PAg, napameTpoB A0MNyCKaeT OTCYTCTBME BBEAEHHbIX 3HAYEHWI. B 3TOM C/ly4ae KOHTPO/b
COOTBETCTBYIOWErO NapamMeTpa OTKA4YaeTca. Tem He MeHee, A/A MPUB/IEYEHUA BHUMAHUSA
Monb3oBaTens, NycToe OKHO NOACBEYMBAETCA KENTbIM LLBETOM (CM. PUCYHOK 69):

| 'I.|3a|:|;u:l CC ﬂ |1 |.-'1'« ﬂ ,u.o| |E ﬂ AN |1 ||:l;r j i W -dld ESR: |'ID|: ﬂ|5mc j

PucyHoOK 69 - HekoTopble Noaa MOXXHO OCTaBUTb NYCTbIMU

HakoHeL, psg napameTpoB MMEHT 0CObYI BaXKHOCTb NP GOPMMPOBAHMU NPOrPamMbl
TecTMpoBaHua. [1na HanoMuHaHusA MNob30BaTe o TakMe NapameTpbl NOACBEUYNBAOTCA KENTbIM
LLBETOM BCErAa, 4aKe eCN 3HaYeHne napameTpa BBEAEHO U KOPPEKTHO (cM. pucyHoK 70):

| 9.|PassepTKaLl ﬂlmﬂ |MB.-"|: ﬂ 0T|-3 |B j .u.|:||3 |B j NuanazoH ;| 2.58 -
PucyHok 70 - HekoTopble napameTpbl MMeT 0cobyto BaXKHOCTb

MoapobHoe onucaHne KomnbioTepHoro WHTepdelica U3n0XKeHO B noapasgenax
19.2 - 19.6, a TakKe B pasgene 20.
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19.2 CtpaHunuya "3A0A4YN"

CtpaHuua "3apgaun" KomnbtoTepHoro WHTepdelica npeaHasHayeHa ANA  HACTPOMKM
nporpammbl TectuposaHuna XUT:

E_l =128 IP192.168.100.102 AHANM3ATOP XMMIWNYECKHX MCTOYHIKOB TOKA ACK2.5.10.8 — O x
,m [paduku Pesynetatel | Anamks | Hacrpoiiku

Beitiop kaHana ana HacTpadikK Pttt patioTel KaHana

€ Kal ¢ Kan2 ¢ Kan3d " Kand4 " KanS  Kan6 & Kan7  Kan 8 (¥ Beauuwi

Noaroroska

aspmce > & ~acld B =fww[l  for ~|uwwm @ -dUEsR 100 ~|{sme =
2|3spncP  ~|[58 |[Br  ~|acfdZ B ~fww[10 fu  ~|ww " dUESR [l |f1000ru ~
iffosapm v =[faz B ~Jaofor o umt Jor -

Mporparma

L

4[Pezpaic | ’r‘A s ,2_|E B ESF: mm =
5[Paspma P (3 [Br ] a1 [B w|wm[l  [wm =] Eshi[2mm [ =]
6| Pazpa CR ﬂ’ﬁi‘ﬂm s ,Flﬁ w0 Jor +] ESF: ’W
7.‘ﬂopa5ps\nwj W‘E jno ,17|MA ﬂunu |5 |MMH ﬂ

3.‘PEI|EKCEL&MF| ﬂ ’F‘c j

FIE e R e e O E R O T

TU.‘Pasaep'rKal ﬂ V‘Az‘c j ar ’?lA ﬂ a0 |-25 |A ﬂ ESR: |10c e -

11 [Paseeprea P | (280 [whre <] or[5 [0 | wof3 [ <] 2
12[PessepreaRt < |[1 [omie <] e[l Jom =] aofin fom 4] gshif1c ~]frooory +]
N TR O e

14 wall [ wfz B Jwulz [« ]

15[ munec P <][1 [Br =lwa[l [mm =] w[i0 [Br ]

16 vl [ ~lwf[t B Jww[f [ar =] |
[0 wwmos  Mporpavma  Kax mpenewyusst | 3arpyaure... | Coxparar... |

Saeepwerive

48.‘Hmngnbcﬂ jW‘DM j Ha’25_|c j M|1 |DM j
47. Ha’r‘c ﬂno,ﬁlﬁ junuh |w j
48| Camonucen U - a0 ,1_ B | v ’T Ll hd
OrpaHHyetua, Mycto = aTkAyeHo! -dU
U] B Umakcf[425 B iCHManc[235 [ +]  IDCHwakc|2480 [ma <] fio ee -]
NapameTpbl COXPSHEHIA PESYNETATOR
o Raw: [00c | Ofwesr: [TECT-M

W arnnalll | 3a uvkn | Conp. kawaen |1 ~lunka W Nrpdm. Popmat Bpemenu: | cur hd Pann.

Paiin R DNPEIYNBTATHNZ020.06.06 TECT-1A\TECT-00000001. txt

Paiinno UUL: D:APE 3INBTATEIN2020.06.06 TECT-1ATECT-CLE bt v 330 oTen Myox

Kahan Nt B = Kanan Ne2 = KaHan N3 T Kanan N4 = Kanan N5 = Karan N6 = KaHan N7 7 Kanan N =
EAYLMEA Benomei Beaomelit Benomeit Beaywmui Beaywmin Beayuimi Beaywi

Pt CHCC Pestunt CHCC Pestort. CHCOC Pesnt: CHCC Pexunt DCHCC Pestont. MMNYABC | Pestair TPOCTOA Pestar: MPOCTON

Wik 4924 War: 4 Wpkn: 00 War: 4 Wnkn: 0 War: 4 Luka: 0 War: 4 Luen: 5 War: & Wnkn: 1 War: 4 Wnkn: 0 War: 0 Luea: 0 War: 0

[} 1.901 B u: 1.903 B u 1.905B [} 1.901 B u: 3707 B u: 0.970 B u 1.216 B u: 0.041 B

| @284 1.260A |E@28s  1.260 A @284 1.260A | @258 1.260A | @254 -2.500 A | E100M4: -99.99 MA | i@60MKa; 0.00 MrA | @50Mis; 0.00 MRA

ESR ? ESR ? ESR ? ESR ? ESR 0.0454 Om ESR 02710 Om ESR ? ESR ?

Cron Cron Cron Cron Cron | Cron |

PucyHok 71 - Ctpanuua "3agaun” KomnblotepHoro MHTepdeinca Ys128

Bbibop KaHana npubopa [ns HACTPOMKM NpOrpaMmbl TECTUPOBAHWUA OCYLLECTBASETCA
B obnactm "Bbibop KaHana gna HacTpoirKku'. KonnyectBo KaHanos, npeanaraemblx K Bblbopy,
6yaeT 3aBUCeTb OT TUNA NoAKAtoYeHHoro npmbopa (ACK2.5.10.1, ACK2.5.10.2 nnan ACK2.5.10.8)
M cOoCTaBNsieT COOTBETCTBEHHO, OAMH, ABa UKW BOCEMb KaHanoB (CM. pUCYHOK 72, 73 n 74).

Mpn HeobXoAUMOCTM yBENMYEHUA TOKa TecTupoBaHua XUT ceblwwe 2,5 A, KaHanbl npubopa
MOXHO 00beaMHATL B rPYyNnbl AAA napannenbHoi paboTtbl (ToNbKO AnAa AHanMsaTopos
ACK2.5.10.2 u ACK2.5.10.8). B 3ToM cnyyae Ansa Kaxk[oro KaHasia B rpynne Heobxoammo
yKasaTb pexkum pabotbl — "Beayuwuii" mam "Bepombin”. HacTpoiKka pexkuma paboTa KaHana
ocyuiecTsnaeTca B ob6nactn "Pexxum paboTbl KaHana". MepBblid KaHan B rpynne Ao/XKeH bbiTb
HacTpoeH Kak "Beayuwmin', octanbHble A0MXHbI 6bITb HACTPOEHbI Kak "Begombiii". MNoapobHble
cBeZeHMA 0 NapannenbHon paboTte KaHaNoB U30XKeHbl B pasgene 10 n 11.

E_I ¥s128 IP192.162.100.102 AHANMIATOP XNMWUYECKMX MCTOUHMKOE TOKA ACK2.5.10.8

3anayu [padiki FPezyneTare! AHANKS HacTpoiik i

Bridop kanana ona HacTpoliki Pestiir padorel kaHana
fo Fan 1 ( Kan 2 ( Kan 3 ( Kand O Ksnb  Kan B  Kan 7  Kan 8 f* Beguywmi

PucyHoK 72 - Bbibop KaHa/I0B /191 HACTPOMKM Nporpammbl TectupoBaHuns XUT
M HaCTPOMKa pexmma BbibpaHHOro KaHana ans AHanmnsatopa ACK2.5.10.8
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E_I ¥=128 IP192.168.100.112 AHAMMASATOP XMMIAYECKIX INCTOYHWKQR TOEA ACK2.5.10.2
3anauu I paduk4 PesyneTaTe AHAMME HacTpokiku

BriSop k.aHana ona HacTpoiikM FPesiira padoTel kaHana
fo Kan 1 1 Kan 2 f* Begywmi

PucyHoK 73 - Bbibop KaHanoB A1A HAaCTPOMKM NporpaMmbl TecTupoBaHusa XUT
M HaCTPOMKa perkmMma BblbpaHHOro KaHana ana AHanmsaTtopa ACK2.5.10.2

AHanmnzaTtop ACK2.5.10.1 umeeT egMHCTBEHHbIM KaHan, U OH Bceraa asnsetca "Beaywum",
No3ToMy 061acTb HACTPOMKMU pexuma KaHana ana npubopa ACK2.5.10.1 6yaeT cKpbiTa
M He AOCTynHa AN U3MEHeHUA (CM. PUCYHOK 74):

E_I ¥s128 IP192.168.100.162 AHAMM3ATOP XMMIYECKIX NCTOYHIWMEQR TOKA ACK2.5.10.1
3anauu I paduk4 PesyneTaTe AHAMME HacTpokiku

Brifiop kaHana ona HAcTpokM
f* Kan 1

PucyHok 74 - AHanusatop ACK2.5.10.1 nmeeT eAMHCTBEHHbIN KaHan 1 OH Bceraa "Beaywmnin"

HacTtpoika nporpammbl TectupoBaHunsa XUT Ans KOHKPETHOro KaHasia BO3MOXKHa ec/un:

e YcTaHoBANEHa CcBA3b Mmexay npnbopom n KomnbtoTepHbim UHTEPdEicom;

e BbI6paHHbIM KaHan HaxoauTtcs B pexkume "MPOCTOMN" (roToB K pabote);

e Pexum paboTbl KaHana 3afaH Kak "Beaywumit" (cm. pasgen 10);

e KaHanbl, NoAroToB/NEHHbIE ANA NapannenbHON paboTbl ¢ BbIGPaHHbIM KaHA/IOM, TaKXKe
HaxoaAaTcA B pexxume "MPOCTOMN" (TaksKe roToBbl K paboTe) (TonbKo Ana npubopos
ACK2.5.10.2 n ACK2.5.10.8);

e Bce faHHble U3 BHYTPeHHeW namATu npubopa nepegaHsl B KomnbloTepHbii UHTEpdElic
W BHYTPEHHAA NamaATb Npubopa nycrta (cm. pasgen 21).

Bo Bcex OCTafibHbIX CAy4asX 3/1eEMEeHTbl HACTPOWMKM NpPOrpammbl TECTUPOBAHMA ANA
BbIOpPAHHOro KaHana byayT He NoKasaHbl UAK 3a610KMPOBaHbI.

CtpaHnua "3agaun” no3BonAeT HacTpoUTb HeobXxoaMMyto nporpammy TecTupoBaHua XUT
(cm. paspen 11, pucyHok 18), KoTopas, B 06L1EeM C/lydae, MOMKeT COAEPKaTb:

e 10 3 Wwaros NoAroToBKM TECTUPOBAHMSA, BbINOIHAEMbIX O4HOKPATHO;

e 110 42 WaroB OCHOBHOM LMK/INYECKOM YacTM NPOrpamMmbl, BbINOJIHAEMOM 3a1laHHOE
KO/IN4ecTBOo pa3s (LuKIoB);

e 10 3 Waros 3aBepLUEeHUs TECTUPOBAHUSA, BbINOJHAEMbIX OAHOKPATHO NOC/e 3aBepLUeHNn
BbINOJIHEHUA OCHOBHOM LMK/IMYECKOM YacTU NPOrpammbl.

Ha Kaxkgom ware (3a HEKOTOPbIM UCKNOYEHUEM, CM. pa3gen 11) npubop MOXKET BbINOHUTL:

3apag XUT 3aaaHHbIM NOCTOAHHBIM ToKom (CHCC);

3apag XUT 3agaHHOM NOCTOAHHOM MowHOoCTbio (CHCP);

[o3apsan XUT npu 3aaaHHOM NOCTOAHHOM Hanps»keHuu (CHCV);
Paspaa XUT 3agaHHbIM NOCTOAHHbIM Tokom (DCHCC);

Paspsaa XWUT 3agaHHOM NOCTOAHHOM MolHocTbio (DCHCP);

Pa3spaa XUT Ha 3apaHHOe nocTtoAHHOoe conpoTtuaneHmne (DCHCR);
JOopa3paa XUT npu 3aaHHOM NOCTOSSHHOM Hanps»keHun (DCHCV);
Penakcauumtio (naysy);

Pa3BEpTKy ToKa (l) uepes XUT BO BpemeHu;

Pa3BépTKy mouHoctu (P) Ha XUT BO BpemeHu;
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e Pa3BEépTKy conpoTtmsneHus paspsaaa XMUT (R) Bo BpemeHu;
e Pa3BépTKy HanpaxeHua (U) Ha XUT Bo BpemeHu;

e Pexxum mmnynbcos Toka (l);

e PeXXnm MMmnynbcoB moluHocTH (P);

e PexMm umnynbcoB conpoTtueaeHuns paspaga XUT (R);

e 3anucb HanpaXeHWs Ha Knemmax npmbopa (camonucew, U).

MNoapobHoe onncaHue pexxumoB TecTupoBaHua XUT cm. B pasgene 11.

Bbibop M HacTpoiKa LWaroB NOAroTOBKM ocyliectsnseTca B obnactu "Moarotoska"
(cm. pucyHok 75).

BbIbop M HacTpoliKa LWaroB UMKAMYECKOM YacTu ocylecTsaseTca B obnactm "Mporpamma’.

Bbibop 1 HacTpolika WaroB 3aBeplleHns ocyllecTsaseTca B obnactn "3asepweHme”.

MogroToeka
1.|3aps:u1EE j|1 |f-‘-. ﬂ ao |4 |B j WK |1 |ch ﬂunu v -dU ESF!:l'IDc ﬂ|5mc ﬂ
2|3apmacP  «||5 B w|aol42 B wlww |10 v vlum [T dUESR: |t ~||[1000Mu v
3.|ﬂ03-a|:lﬂﬂ.|:\f j |4.2 |B j ao |U.1 |A j WK |1 |ch j
Mporpatdaa
4.|F'a3|:|::u1 CC j |2.5 |f-‘-. ﬂ ao |2 |B j WK |3UU |MHH ﬂ ESR: |'Ic ﬂ|1DMC ﬂ -
5.|F'a3|:|;u:|. CP j |3 |BT j an |'|.25 |B j A |'| |MHH j ESR: |2MHH j|5mc ﬂ
B|PaspmaCR  =||5 om  w|ac05 |B wum |10 for ] ESR: |He usmep. >
F".|,Eln|:uaapﬂ.u. D-;"j |U.5 |E ﬂ ao |1 |M~'l'l. j Wi |5 |MHH j
8.|PEJ‘IaKCEILlHF| ﬂ |3D |c ﬂ
9.|PEISBE|:ITKEI ] j |1UU |MB."C j or |-3 |B j ao |3 |B j TuanazoH |: m
1D.|PaasepTKaI j |'| |f-\.f|: ﬂ oT |2.5 |.-’-'« j ao |-2.5 |,.f.-._ j ESR: |1Dc j|1mc ﬂ
11.|PaseeprkaP = ||250 |wmBric =] or|5  |Br =] o3 ler =] ESR: |He usmep. >
12.|F'asseka.a R j |1 ||:|M.-"l: ﬂ oT |1 |DM j ao |1U |EIM j ESR: |'I|: j|1DDDI’uﬂ
13.|L‘1Mﬂgnbc| ﬂ |'IDEI |MA ﬂ Ha |5 |c ﬂ W |-'| |.i‘-. ﬂ
14, Ha|1 |c jna|2 |B junu |2 |q j
15.|angnbcP j |-1 |ET ﬂ Ha |'| |MHH j M |1U |BT j
1E. Ha |3 B =] aol4 B RaE lowr |
17.|Her - ﬂ
100 uuknos  Mporparida; Kak npegemyws | 3arpysuTe. .. | CoxpaHuTe... |
3aeepweHuHs
4E.|angnbcﬂ j |'IDEI |E|M j Ha |25 |c j W |'| |EIM j
47. Ha |2.5 |c j ao |U.25 |B j MK |1 |q j
48.| Caronmeey U - ao |'| |E j A |12 |u j

PucyHok 75 - O6nactu "MNoarotoska", "Mporpamma” u "3aBepieHne"
ONA HAaCTPOMKKM Nporpammbl TecTupoBaHua XUT

Obnactb "Mporpamma" pacTarMBaeTca W CHMMaeETcs MNpu  U3MEHEHMW pPa3mepos
KomnbtoTepHoro MHTepdelica Ha sKpaHe KomnbtoTepa M01b30BaTENA, @ TaKKe MMEET crnpaBsa
Nonocy NPOKPYTKM, HEOBXOANMMYIO ANA MPOCMOTPA WU HACTPOMKKM BCex 42 WaroB LUUKANYECKOM
4acTu NPOrpamMmmbl.

Ona HacTpOMKM 3afaHHOM nporpammbl TectupoBaHua XUT Heobxogmmo oTAeNbHO
HACTPOWUTb KaXKabIN ee war.

CneBa OT Ka)KAOWM CTPOKW HACTPOMKWM MapaMeTpPOB Ka*KAOro Lara npocTaB/ieHbl HOMepa
Laros B Nporpamme TecTMpoBaHuA. [laHHble HOMepa 3aTeM nonaaatoT B ¢ainbl pe3ynbTaTos
namepeHnn (cm. pasgen 16) ana o4HO3HAYHOrO COMOCTABAEHUA MOJIYYEHHbIX PE3yNbTaToB
U3MepeHMN N 338aHHOM NPOTrPaMMbl TECTUPOBAHMA.
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Pexum paboTbl Nnpnbopa Ha KarKAoMm Lare BbibMpaeTca 13 BbiNagatowWwero CnmMcka BHavyane
CTPOKM ONUCaHMA NapaMeTpPOB A1A AAHHOrO LWara.

Mpu Bbibope nyHkTa |HET = OAHHbBIA War npu BbINONHEHMM Nporpammbl byaet
nponyweH, u npubop cpaly NnepenaeT K BbINOJHEHUIO CIeAyOWEro Wwara.

HacTpolika KOHKPeTHOrO Lwara 3aK/it4aeTcs B Bbibope ero Tmna 1 BBOAE B OKHA HAaCTPOIMKK
KOPPEKTHbIX 3HAYEHMI NAapaMeTpoB, onpegenamLwmx paboty npubopa Ha AaHHOM Lware.

BBegeHHble 3HaYeHMA NapamMeTpPoB AO0/IKHbI NoNaaaTb B A4ONYCTUMbIA AMana3oH npubopa.
Ecnn BBegeHHoe 3HayeHue Nt0HOro M3 napameTpoB He MonagaeT B AONYCTUMBIA AManasoH,
He BblbpaHbl eAMHMLbI U3MEPEHUA ANA AAHHOTO NnapameTpa, uanm KomnbtoTepHbii MHTepdeic
He MOXeT pacno3HaTb BBEAEHHbIN TEKCT, OKHO C HEBEPHbIM MapameTpom byaeT noacseyvyeHo
KpaCHbIM LLBETOM (CM. PUCYHOK 68), a 3anycK NoaroToB/EHHOM NPOrpamMmbl TecTupoBaHua XUT
Ha BbINOJIHEHWE CTAHET HEBO3MOXHbIM.

[na BKAOYEHMA B MpPOrpammy TeCTUPOBAHWA waaa 3apsA0a 3a00HHLIM MOCMOAHHbLIM
mokom (CHCC), HeobxoaMmo 13 BbiNagatoLero CnmMcka A1a KOHKPETHOrO Lwara BbiIbpaTb pexunm
"3apag CC" (cm. pucyHOK 76):

|Sap;u:|. CC ﬂ |1 |f—'-. ﬂ ao |4 |B ﬂ M |1 |ch ﬂ w [v -dJ ESR: |1EI|: ﬂ|5mc ﬂ

PUCYHOK 76 - DnemeHTbl HACTPOMKM wara 3apaga XUT 3agaHHbIM NocToAHHbIM Tokom (CHCC)

B pexume 3apaga XWUT 3agaHHbiM nocTosHHbIM Tokom (CHCC) npubop obecneumsaer
npoTekaHue 4epe3d TecTupyembln XUT CcTabuMAM3MPOBAHHOIO MOJIOKUTENBHOIO TOKa (TOKa
3apsa4a) 3a4aHHOr0 3HaYeHus.

MogpobHoe onucaHue [aHHOrO peXuma paboTbl KaHana npubopa € MOACHAWMMMU
PUCYHKaMK, OMUCAHME KPUTEPUEB OKOHYAHUSA Lara, AManasoHOB AOMYCTUMbIX 3HAYeHUM
HaCTpaMBaeMbIX MapameTpPoB, a TaKKe ycnoBui Bblbopa anmapaTHOro noaauvanasoHa TOKa,
npueeaeHo B nogpasaene 11.3.

Ona pexknma CHCC otaenbHO HacTpamBaroTCa:

e 3aaaHHbIN TOK 3apaga, A, MA nan mkA;

e HanpAa)keHue OKOHYaHUA wara, B unu mB;

e MaKCcuManbHaa gAUTENbHOCTD Wara, ¢, MUH, Y WU CYT;

e BKAlOYeHME MK OTKAOYEHME KPUTEPUA OKOHYAHKUA 3apaga "-dU";

e [lepunop Pesg mexkay namepeHuamm ESR metoaom npepbiBaHUA TOKa
(cm. nogpasaen 13.2);

o [InntenbHocTb Dgsg Nay3 Toka gna namepenma ESR.

Mone BBOAA 334aHHOIO HAMPAMKEHMA OKOHYAHMA LWara MOXKHO OCTaBMTb NycTbIM. Mpu 3TOM
KPUTEPUIA OKOHYAHMA LWara No AOCTUXKEHWUIO 3a4aHHOTO HaNpPAXKeHUA ByAeT OTK/OYEH, @ Camo
nosie BBOAA HaNps)KeHUs OKOHYaHMA ByaeT NoACBEYEHO XKeNTbiM LUBETOM, A5 HaNOMWHAHUA
Monb3oBaTeNto 06 OTKAKYEHUU KpUTEpUA (CM. PUCYHOK 77):

|3apﬂu. CC ﬂ |1 |.-“-‘-. j fils] | |B ﬂ MM |1 |I3':|T ﬂ Hd v -dJ ESR: |'II:I|: ﬂ|5mc j

PucyHok 77 - Kputepuit oKOHYaHMA Wara no AOCTUXKEHMIO 3a4aHHOr0 HanpaXeHus
MOXHO OTK/IKOUUTb, OCTAaBUB MoOJie BBOAA HAaNPAXKEHNA OKOHYAHWUA NMYCTbIM.

BkntoyeHne unm otkntoveHne Kputepua "-dU" npousBoamuTCcA YyCTAaHOBKOM WM CHATMEM

onHOMMeHHO ranku ¥ AU
BennumHa oTpuuaTeNbHOro NPUpPALLEHMA HaNpAXKeHWA, NpU KOTopon nNpubop npekpatut
war 3apaga, Hactpamsaetca B obnactm "-dU" Ha ctpaHuue "Hactpoiikn" KomnbioTepHoro
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NHTepdelica, cpasy ANA BCex LIAros 3apAga Ana BblbpaHHOro KaHana. MNapameTp sBadetca
Ba*KHbIM, MO3TOMY ANs HanoMMHaHWA [oNb30BaTeNO OKHO HACTPOMKM MapameTpa Bceraa
NoACBEYMBAETCA KENTbIM LLBETOM (CM. PUCYHOK 78):

-dl]
|'||:| ME vl

PucyHoK 78 - HacTpoiKa BeNnYMHbI KpUTEPUA OKOHYaHKUA 3apaga "-dU"

Bo Bpema wara CHCC npubop moxkeT mamepsatb ESR XUT metomom nepuogmyeckoro
npepbiBaHUA TOKa (cm. nogpasgen 13.2). Hactpoiika nepuosa mexay mamepeHusamum ESR Pgsg
W OANMTENbHOCTM May3 B Toke Dgsg NMpousBoauTca BbIOOPOM HEOOXOAMMbBIX 3HAYEHWUI
N3 COOTBETCTBYIOLLMX BbINAAAIOLLMX CMIMCKOB (CM. PUCYHOK 79):

Pesn Desa
¥ ¥
ESR:|10c  «||Gmc |

PucyHok 79 - Hactpoitka nusmepenuma ESR XUT
MeTO40M NepPUoLMYECKOro NpepbiBaHMA TOKa (cMm. noapasgen 13.2)

[JnanasoHbl AONYCTUMbIX 3HAYEHWUM ans nepuoaa namepeHusa ESR Pesg M ANINTENBHOCTU
nays B Toke Dgsg NpeactaBnieHbl B nogpasgene 13.2.

B dalinax pesynbraToB M3mepeHuit (cm. pasgen 16) war 3apaga NnocToAHHbIM TOKOM MUMeET
Mapkep wara "CCC".

[na BKAOYEHMA B NPOrpammy TecTMpPOBaHWA wa2a 3apAda 3a0aHHOU MNOCMOAHHOU
mouwHocmeto (CHCP), HeobxoaMmo M3 BbiNaAatoWero Crnmncka gns KOHKPeTHOro wwara BbibpaTtb
pexum "3apag CP" (cm. pucyHok 80):

|3ap;u1 CF ﬂ |5 |BT ﬂ ao |4.2 |E ﬂ M |1|:| |L| ﬂ Wi [ -dU ESR: |1MHH ﬂ|1ﬂﬂﬂruﬂ

PucyHok 80 - 3n1emeHTbl HaCTPOMKM LWara 3apaga XUT
334aHHOW NOCTOsIHHOM MmoulHocTbio (CHCP)

B pexume 3apsga XMUT 3agaHHoOM noctosHHOM mowHocTbio (CHCP) npmubop obecneunBaer
npoTekaHue yepes Tectupyembiii XUT NonoxKuTenbHOro Toka (Toka 3apaga) Takoro 3HayYeHus,
yTobbl ab6CONIOTHOE 3HAYEHME INEKTPUYECKON MOLHOCTM Ha XUT cooTBETCTBOBA/IO 3a4aHHOMY
3HAYEHMIO MOLHOCTMK.

MogpobHoe onucaHWe [aHHOrO peXMma pPaboTbl KaHana npubopa € NOACHAWMMU
PUCYHKaMM, OMUCaHMEe KPUTEPUEB OKOHYAHWA Lara, AMana3oHOB AOMYCTUMbIX 3HAYEHWM
HacTpaMBaeMblX MapamMeTpoB, a TaKKe ycn0BMA Bblbopa annapaTHOro noaAuanasoHa TOKa,
npuseeaeHo B nogpasgene 11.4.

Ana pexkxmma CHCP oTaenbHO HacTpamBatoTcA:

e 33aHHafA MOWHOCTb 3apAaa, BT, MBT nnm mkBT;

e HanpAa)keHue OKOHYaHMA wara, B unu mB;

o MaKcumanbHaa gAMTeNIbHOCTb Wara, ¢, MUH, 4 UK CyT;

e BK/AOYEHNE UM OTK/IIOYEHNE KPUTEPMA OKOHYAHMA 3apaga "-dU";

o [lepunopg Pesg mexxay namepenmamum ESR metogom npepbiBaHUA TOKA
(cm. noppaspen 13.2);
o [InntenoHocTb Dgsg Nay3 ToKka ana namepeHma ESR.

MNone BBO4aA 3a4aHHOIo HanpAaxeHnAa OKOHYaHMA Wara MOXXHO OCTaBUTb NYCTbIM. I'Ile 3TOM
KpMTepMVI OKOHYaHMA Wara no AoCTUXEHUIO 3a4aHHOIo HanpA>xXeHunAa 6yp,eT OTK/Z1l04EH, a CaMO
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nosie BBOAA HaNpsA)KeHUs OKOHYaHUA ByAeT NoACBEYEHO XKEeNTbIM LBETOM, A1 HanoMUHaHUA
Monb3oBaTento 06 OTKAKYEHUU KPUTEPUA (CM. PUCYHOK 77).
BkntoueHne unm otkaodeHune Kputepma "-dU" npousBoAUTCA YCTAaHOBKOW WM CHATUEM

oAHoUMeHHo ranku ¥ 4

BennumHa oTpMuaTENBHOIrO NPUPALLEHMA HANpPAXKEHWA, NPU KOTOPOM Npubop npekpatTuT
Wwar 3apaga, HacTpamBaetca B obnactm "-dU" Ha cTpaHuue "Hactpoikun" KomnbloTepHoro
NHTepdelica, cpasy ANA BCex LWAroB 3apaga 4NA BblOpaHHOro KaHana. MNapameTtp ABnAeTcs
Ba)KHbIM, MO3TOMY A1 HanoMWHaHWA [lonb30BaTeNt0 OKHO HACTPOMKM napameTpa Bceraa
NOACBEYMBAETCA }KENTbIM LLBETOM (CM. PUCYHOK 78).

Bo Bpema wara CHCP npubop moxket mamepsate ESR XUT metogom nepuogmyeckoro
npepbiBaHMA ToKa (cm. noapasaen 13.2). HacTpolika nepuoaa mexkay mamepeHnsamm ESR Pesg
W ANANTeNbHOCTM nay3 B Toke Dgsg npoussBoamtca BbIGOPOM HeEOBXOAMMbIX 3HAYeHUM
M3 COOTBETCTBYIOLWMX BbINAAAtOLLMX CMCKOB (CM. PUCYHOK 79).

[dnanasoHbl A0NYCTUMbIX 3Ha4YeHWIM ansa nepuoaa namepeHua ESR Pesg M ANnTENBHOCTH
nays B ToKke Dgsg NpeacraBneHbl B nogpasgene 13.2.

B dainax pesynbtaTtoB UamepeHuin (cm. pasgen 16) war 3apsaga NnocTossHHOM MOLHOCTbIO
nmeeTt mapkep wara "CCP".

Ona BKAOYEHUA B NpOrpammy waea 003apA0a npu 3a0aHHOM MOCMOAHHOM HArNpsaxceHuU
(CHCV), Heobxoammo M3 BbiNagatoLEro CnuMcKa A4 KOHKPETHOro Lwara BblbpaTb pexum
"Mo3apag CV" (cm. pucyHok 81):

[Rosspmntv ~[[42 [8 ~|aof01 o ~fumfl  er ~]

PucyHok 81 - InemeHTbl HacTpolKkKM gosapaaa XUT npu 3agaHHOM
NoCTOAHHOM HanpsaxeHuu (CHCV)

B pexume posapaga XUT npu 3agaHHOM NOCTOAHHOM HanpsaxeHun (CHCV), npubop
obecneumBaeT npoTeKaHWe 4yepe3 Tectupyembit XUT nonoxkutenbHoro Toka (Toka 3apsaaa)
TAKOro 3Ha4yeHWs, 4YToObl HanpaxeHuMe Ha Tectupyemom XUT cpaBHANOCL C 33a4aHHbIM
HaNpPAXeHUeM.

NMoapobHoe onucaHue [JaHHOro pexmma paboTbl KaHana npubopa € MNOACHAWUMM
PUCYHKAMK, OMUCAHME KPUTEPUEB OKOHYaHWUA Lara, AManasoHOB AOMYCTUMbIX 3HAYEHWI
HacTpaMBaeMbiX NapPaMeTPOB, a TaKXe ycnoBWiA Bbibopa annapaTHOro nogavanasoHa TOKa,
npueeaeHo B nogpasaene 11.5.

BHUMAHUE! HanpsaxkeHune posapaga caegyer 3a4aBaTb PaBHbIM  HaNpPAXXEHUIO
OKOH4YaHMA npeapiaywiero wara. Ecam tekywee HanpsaxkeHue Ha XUT BHauane wara CHCV
He 6GypeTr cOOTBETCTBOBATb 3a4aHHOMY HanpAXeHUI go3apAaga, tect XUT 6yger aBapuiiHo
3aBeplueH!

Ona HanomuHaHuA [lonb3oBaTeNtdo O HEOobXOAMMOCTM BBOZA KOPPEKTHbIX 3HAYEeHU
HanpsAXeHUs, OKHO BBOAA HaNpsaXeHns Ao3apAna Bcerga NoACBeYMBaAETCA XKeNTbIM LiIBETOM.

Ons  posapsga XUT npu 3agaHHOM  MOCTOAHHOM  Hanps:keHun (CHCV) otaenbHo
HacTpamBatoTCs:

e 3ajaHHOE HanpAaXeHue Ao3apaga, B nam mB;
e TOK OKOH4YaHMA wWara, A, MA nnn mKA;
e MaKcumanbHasa gANTENbHOCTD Wara, ¢, MMUH, 4, UK CYT.

Mone BBOAA 3aZ@HHOTO TOKA OKOHYaHMA LWAara MOXKHO OCTaBWUTb MNycTbiM. lpu 3Tom
KPUTEPUIA OKOHYaHMA Wara No AOCTUMKEHUIO 3aZaHHOro TOKa ByaeT OTK/AKYEH, a camo noJse
BBO/AA TOKa OKOHYaHUA ByaeT NoACBEYEHO KEeNTbIM LBETOM, ANA HAanoMMHaHKUA MNonb3oBaTento
06 OTKNIOYEHUM KpUTEPUA.

B ¢alinax pesynbTaToB M3MepeHuit (cm. pasgen 16) war gosapaga npyv NOCTOAHHOM
HaNPAXeHUM nmeeT mapKep wara "CCV",
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[na BKAOYEHMA B NpOrpammy TECTMPOBAHWA wWaea pas3pAod 300aHHbLIM MOCMOSAHHbLIM
mokom (DCHCC), HeobxoaMMO W3 BbiNafaloWeEro CrnuMcka AN KOHKPETHOro wara BbibpaTb
pexum "Paspag CC" (cm. pucyHok 82):

|F'a3|:u;u:|. CC ﬂ |2.5 |.-'1‘-. ﬂ 4o |2 |El ﬂ M |3|:||:| |MHH ﬂ ESR: |'I|: ﬂhDMC ﬂ

PuUcyHOK 82 - dn1eMeHTbl HaCTPOMKM Wwara paspaga XMUT 3agaHHbIM NOCTOAHHbIM ToKom (DCHCC)

B pexume paspsga XMUT 3agaHHbIM NocTossHHbIM Tokom (DCHCC) npubop obecneumBaet
npoTekaHue uvepe3 Tectupyemblit XUT cTabUAM3MPOBAHHOIO OTPULATENBHOrO TOKa (TOKa
pa3psaga) 3a4aHHOT0 3HAYEHMUSA.

MogpobHoe onucaHue [aHHOrO peXMma paboTbl KaHana npubopa € NOACHAWMMMU
PUCYHKaMM, OMUCaHME KPUTEPUEB OKOHYAHMA LWara, AMANa3’oHOB AOMYCTUMbIX 3HAYeHWUM
HacTpaMBaeMblX MApPamMeTpoB, a TaKXKe yc10BMA Bbibopa annapaTHOro noaAuanasoHa TOKa,
npueegeHo B nogpasgene 11.6.

Ana pexkxnma DCHCC oTaenbHO HAacTpamBatoTCA:

e 3aZaHHbIN TOK pa3paaa, A, MA unm mkA;

e Hanpsa)keHne OKOH4YaHMA wara, B unn mB;

e MaKcumanbHasa gINTeNbHOCTb Wara, ¢, MUH, Y UK CYT;

o [lepunopg Pesg mexxay namepeHmamum ESR metogom npepbiBaHMA TOKA
(cm. nogpasgen 13.2);

o [nntenoHocTb Dgsg Nay3 Toka ana namepenmsa ESR.

MNone BBOAA 334aHHOIO HANPAXEHUA OKOHYAHMA LWAara MOXHO OCTaBMTb NycTbiM. [pn aTOM
KPUTEPUI OKOHYAHMA Wara no AOCTUXKEHMUIO 3alaHHOT0 HanpPsAKeHUa byaeT OTK/IOYEH, a Camo
nose BBOAA HaMPAXEHUS OKOHYaHUA OyZeT NOoACBEYEHO XKEeNTbiM LIBETOM, A8 HAaNOMWUHaHMUA
Monb3oBaTesto 06 OTKAOYEHUN KpUTEPUA (CM. PUCYHOK 77).

Bo Bpema wara DCHCC npubop moxketr msmepatb ESR XUT metomom nepuoamnyeckoro
npepbiBaHUA ToKa (cm. noapasaen 13.2). Hactpolika nepuosa mexay mamepeHnsmm ESR Pesg
U OANTENIbHOCTM May3 B ToKe Dgsg Npou3BoAUTCS BbIGOPOM HEOOXOAMMbBIX 3HAYEHWM
M3 COOTBETCTBYIOLLMX BbIMaAaoLLIMX CIIUMCKOB (CM. pUCYHOK 79).

[JnanasoHbl AONYCTUMbIX 3Ha4YeHUI Ansa nepuoaa namepeHua ESR Pesg M ANINTENBHOCTU
nays B Toke Dgsg NpeactaBnieHbl B nogpasgene 13.2.

B ¢annax pesynbratoB mamepeHuin (cm. pasgen 16) war paspsaa NocTOAHHbIM TOKOM
nmeeT mapkep wara "DCC".

[na BKAOYEHMA B MNPOrpaMmy TECTUPOBaAHMA waaad pas3pAadad 3a0aHHOU MoCMOoAHHOU
mouwHocmeto (DCHCP), Heob6xoaAMMO M3 BbINaAatoLLEro CNUCKa ANA KOHKPETHOro wwara BblbpaTtb
pexum "Paspag CP" (cm. pucyHok 83):

|F'a3|:|ﬂ.u. CF ﬂ |3 |BT ﬂ ao |'|.25 |E ﬂ M |1 |MHH ﬂ ESR: |2MHH ﬂ|5mc ﬂ

PucyHok 83 - 3nemeHTbl HaCTPOMKM Wwara paspaga XUT
3a4aHHOM NOCTOAHHOM MouHocTbio (DCHCP)

B pexxume paspaga XMUT 3agaHHbIM NocToAHHbIM Tokom (DCHCC) npubop obecneuymBaer
npoTeKaHue yepes TectTupyemblnt XUT oTpuLaTenbHOro ToKka (TOKa pa3psaga) Takoro sHayeHus,
4yTO6bI a6CONOTHOE 3HAUYEHME INEKTPUYECKOM MOLWHOCTN Ha XUT cooTBETCTBOBANO 3a4aHHOMY
3HAYEHWIO MOLLHOCTMK.

MogpobHoe onucaHWe AaHHOrO peXMma pPaboTbl KaHana npubopa C MNOACHALWMMMU
PUCYHKaMM, OMuUCaHMEe KPUTEPUEB OKOHYAHWA Lara, AMana3oHOB AOMYCTUMBbIX 3HAYEHWM
HacTpaMBaeMblX MapamMeTpoB, a TaKKe yCnoBWi Bblbopa anmapaTHOro NopAavanasoHa TOKa,
npueeaeHo B nogpasgene 11.7.
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Ona pexknma DCHCP otaenbHO HacTpanBatoTcA:

e 3aaaHHaA MOLWHOCTb pa3pAaaa, BT, mBT nnm mkBr;

e HanparkeHne OKOH4YaHuA wara, B nnn mB;

e MaKcnmanbHaa gANTEeNbHOCTb Wara, ¢, MMUH, 4 UIN CYT;

o T[lepunog Pesg mexay namepeHunamm ESR metogom npepbiBaHUA TOKA
(cm. nogpasaen 13.2);

o [InntenbHocTb Dgsg Nay3 TOKa ana namepeHua ESR.

MNone BBOAA 3a4aHHOr0 HaNpPAXeHUA OKOHYaHUA LWara MOXHO OCTaBWUTb NyCTbim. Mpu aTOM
KPUTEPUIA OKOHYaHMA LWara No AOCTUNKEHMIO 3a4aHHOTO HaNPAXKeHUA ByAeT OTKAOYEH, @ CaMo
nosie BBOAA HaMpPAXKEeHUA OKOHYaHMA ByaeT NoACBEYEHO XKENTbIM LUBETOM, A1A HANOMWHAHUA
Monb3oBaTento 06 OTKAOYEHUN KPUTEPUA (CM. PUCYHOK 77).

Bo Bpema wara DCHCP npubop morkeT mamepatb ESR XUT meTogom nepuogmyeckoro
npepbiBaHMA ToKa (cm. noapasaen 13.2). Hactpoiika nepuoaa mexay namepeHnamm ESR Pesg
M AAUTENbHOCTM Nay3 B Toke Dgsg npomssogutca BblIGOPOM HeObXOAMMbIX 3HAYEHUM
M3 COOTBETCTBYIOLWMX BbINAAAtOLLMX CIMCKOB (CM. PUCYHOK 79).

[nanasoHbl 4ONYCTUMbIX 3HA4YeHWIn ona nepuoaa namepeHua ESR Pesg M AnnTenbHOCTH
nays B TOKe Dgsg NpeactasneHbl B nogpasgene 13.2.

B dalinax pesynbTaToB namepeHuin (cm. pasgen 16) war paspasa NOoCTOAHHON MOLLHOCTbIO
nmeeT mapkep wara "DCP".

[ONns BKAOYEHUS B NPOrpammy TECTUPOBAHUA Wa2a pa3pA0ad HA 300aHHOE MOCMOSHHOe
conpomusneHue (DCHCR), Heobxoammo w3 BbiNagaloWEro Cnucka Asd KOHKPETHOro Liara
BblOpaTb pexum "Paspag CR" (cm. pucyHoK 84):

|F'a3pﬂ.u CR j |5 |EIM ﬂ fils] ||15 |B ﬂ MM |'|E| |I3':|T ﬂ ESR: |He uamep. =

PucyHok 84 - 3nemeHTbl HaCTPOMKHK Wara pa3paga XUT
Ha 3agaHHOe nocTosHHoe conpotmnsneHue (DCHCR)

B pexume paspaga XUT Ha 3agaHHoe nocTosiHHoe conpoTtueneHue (DCHCR) npubop
MMUTUPYET PE3UCTUBHYIO HarpysKy C 3a4aHHbIM 3HAaYEHUEM 3/1IeKTPUYECKOrO CONPOTUBEHMA,
obecneuymBaa npoTekaHuMe yepe3 TecTupyemblit XUT oTpuuaTenbHOro TOKa (Toka paspasga)
TAKOro 3HauyeHua, 4YTOObl BXOAHOE COMPOTUB/AEHME KaHana npubopa COOTBETCTBOBANO
3a/laHHOMY 3HAYEeHUIO0 CONPOTUBAEHMA.

MoapobHoe onucaHWe [aHHOro peXMma paboTbl KaHana npubopa € MNOACHAWMMU
PUCYHKaMK, OMUCaHME KPUTEPUEB OKOHYaAHMA Lara, AManas’oHOB AOMYCTUMbIX 3HAYEHWUMN
HaCTpaMBaeMbIX MapameTpPoB, a TaKMKe yC/0BMA Bbibopa annapaTHOro nogauvanasoHa TOKa,
npueeaeHo B nogpasaene 11.8.

Ona pexknma DCHCR oTaenbHO HacTpamBatoTcA:

e 3agaHHoOe conpoTusneHue paspaga, Om, KOm nan MOm;

e HanpsarkeHne oKOH4YaHmA wara, B unn mB;

e MaKcumanbHaa gAnMTeNbHOCTb Wara, ¢, MUH, 4 UK CyT;

e [lepnog Pesg Mmexkay namepenmamm ESR metogom npepbiBaHUA TOKA
(cm. noppasnen 13.2);

e [InntenbHocTb Dgsg Nay3 ToKa gna namepeHmsa ESR.

Bo Bpema wara DCHCR npubop moxkeT namepatb ESR XUT metomom nepuopmyeckoro
npepbiBaHMA TOKa (cm. nogpasaen 13.2). HacTpoika nepuoga mexay namepeHusamun ESR Pesg
N JANTeNbHOCTM May3 B Toke Dgsg NMpousBoauTca BbIGOPOM HEOOXOAMMBIX 3HAYEHWI
N3 COOTBETCTBYIOLLMX BbINaAatoWmxX CUCKOB (CM. PUCYHOK 79).
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[lvana3oHbl AONYCTUMbIX 3HAYeHWUW Ans nepuoga mamepeHua ESR Pgsg M AMTeNnbHOCTU
nays B Toke Dgsg NpeacTaBneHbl B nogpasaene 13.2.

B ¢daiinax pesynbratoB amepeHuit (cm. pasgen 16) war paspasa Ha 3a4aHHOE NOCTOAHHOE
conpoTuBieHMe umeeT mapkep wara "DCR".

[na BKNOYEHMA B NpOrpammy waaa 0opa3paoa npu 3a0aGHHOM NMOCMOAHHOM HAMNPAXeHUU
(DCHCV), HeobxogmMmo M3 BbiNadatlowWero CNuMcKa ANA KOHKPETHOro wara BbibpaTb pexum
"Oopa3pag CV" (cm. pucyHok 85):

|.E|.|:u|:ua3pﬂ.u. E'\-"j ||:|.5 |E j oo |1 |M-'1'« ﬂ M |5 |MHH ﬂ

PucyHok 85 - InemeHTbl HacTpoiku gopaspaaa XUT npu 3agaHHOM
NocToAHHOM HanpsaxxeHun (DCHCV)

B pexume popaspaga XUT npu 3agaHHOM MocTosHHOM HanpsaxkeHun (DCHCV), npubop
obecneumBaeT npoTekaHWe 4yepes TecTupyembii XUT oTpuuaTeNbHOro TOKa (TOKa paspsaaa)
TAKOrO 3Ha4yeHusi, 4YTobbl HanpsxeHue Ha TecTupyemom XUT cpaBHANOCL C 33a4aHHbIM
HanNpAXKeHuem.

MoapobHoe onucaHue AaHHOro pexmma paboTbl KaHana npubopa ¢ noAcCHAKOWMMMU
PUCYHKaMM, OMUCaHME KPUTEPUEB OKOHYAHWUA Lwara, AMana3oHOB AOMYCTUMbIX 3HAYEHWM
HacTpaMBaeMbIX NAPaAMETPOB, a TaKXKe ycnoBui Bblbopa annapaTHOro nogguanasoHa TOKa,
npusegeHo B nogpasgene 11.9.

BHUMAHMUE! HanpsaxkeHune popaspaga cneayer 3a[aBaTb PaBHbIM  HANPAXXEHUIO
OKOHYaHMA npegbiaywero wara. Ecam tekywee Hanpa)keHne Ha XUT sBHavyane wara DCHCV
He ByaeT cOOTBETCTBOBAaTb 3a4aHHOMY Hanps)KeHUl gopaspaga, tect XUT byaeTt aBapunHo
3aBepuieH!

Ona HanomuHaHus [lonb3oBaTentd O HeobXoAMMOCTM BBOAA KOPPEKTHbIX 3HAYEHUM
HanNpAXeHuA [gopas3pAaga, OKHO BBOAA HANpPAXEHWA [gopaspaga Bcerga noacsBeyvymMBaceTcA
KeNTbIM LLBETOM.

Ons pexkxuma pgopaspaga XUT npu 3ag4aHHOM NOCTOAHHOM HanpsxeHun (DCHCV) otaenbHo
HaCcTpauBakTCA:

e 334aHHOe HanpAaxKeHue gopaspaga, B nam mB;
o TOK OKOHYaHMA wWara, A, MA nnn mKA;
e MaKcumanbHasa gIMTEeNbHOCTD Wara, ¢, MUH, Y, UK CyT.

Mone BBOAA 33[aHHOIO TOKA OKOHYAHMA LWAra MOMKHO OCTaBMTb MNycTbim. lMpu 3TOMm
KPUTEPUIA OKOHYAHMA Liara No AOCTUXNEHUIO 3aaHHOrO TOKa ByAeT OTK/YEeH, a camo none
BBO/JA TOKa OKOHYaHMA ByAeT NoACBEYEHO KENTbIM LBETOM, A8 HaNnoOMUHaHUA Nonb3oBaTento
06 OTKNOYEHMMU KpUTEPUA.

B ¢ainax pesynbratoB M3mMepeHuit (cm. pasgen 16) war gopaspaga npu NoCTOAHHOM
HanNpsMKeHUM nmeeT mapKkep wara "DCV".

[lns BKAOYEHUA B Nporpammy TectuposaHua XUT waea penakcayuu (nay3sl), Heobxoanmo
M3 BbINAJAlOWEro CrNuMcka [A/s KOHKPETHOro wara BbibpaTb pexum "Penakcauyma"
(cm. pucyHOK 86):

| Penakcauta ﬂ |3EI | c ﬂ

PUCYHOK 86 - D1eMeHTbl HaCTPOMKM Wwara penakcaumm (naysbi)

Ha ware penakcaummn npubop npepbiBaeT nogavy Toka yYepe3 XMUT Ha 3agaHHOe Bpems,
NPOAO/IKaA M3MePATb U GUKCUMPOBATL HaNpaXKeHne Ha XUT.

MogpobHoe onncaHne JAaHHOMo pernma paboTbl NnpmuBeaeHo B nogpasgene 11.10.

Ona pexkxmma penakcaumm HacTpamsaeTca TONbKO AAUTENbHOCTb Wara, ¢, MUH, Y WU CYT.
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B ¢alinax pesynbTaToB M3MepeHui (cm. pasgen 16) war penakcayuu (naysbl) umeet
mapkKep wara "RLX".

Ana sBkntoveHnAa B nporpammy TectupoBaHma XUT waza pa3sépmkyu HanpaxeHua Ha XUT,
Heobxo4MMO M3 BbiNaAatowWwero CNncka gNa KOHKPETHOrO Wwara BblbpaTtb pexum "PasBepTtka U"
(cm. pucyHok 87):

|P63EFEDTKE|L| j|1UU |MEU|: ﬂ |:|T|-3 |B j .u.u:u|3 |B j Huanazod |: | 2,54 -

PucyHoK 87 - 3nemeHTbl HaCTPOMKM Wara pa3BEPTKU HaNpAKeHUA Ha XUT

B peume pasBEpTKM HanpaxeHua Ha XUT npubop 6yaer AMHENHO W3MEeHATb
(pa3BopaumBaTtb) HanpsakeHne Ha XUT OT HayaNbHOrO HanNpPAXKEHUA Pa3BEPTKMU A0 KOHEYHOro
HanpsXXeHUs pasBEPTKM, C 3343aHHON CKOPOCTbIO M3MEHEHUA (Pa3BEPTKMN) HANPSAKEHUS.

MogpobHoe onucaHue [aHHOrO peXuma paboTbl KaHana npubopa C MNOACHAOLWMMMU
PUCYHKaMK, a TaKXKe [AMana3oHOB AOMNYCTUMbIX 3HAYeHWI HacTpamBaeMblX MapaMeTpos,
npueeaeHo B nogpasgene 11.11.

BHMMAHUE! HauanbHoe Hanps)XeHue pasBEPTKM cnepgyeT 3agaBaTb pPaBHbIM
HanpAXeHWo OKOHYaHUA Npeablaywiero wara. Ecam Tekyuwee HanpaxkeHue Ha XUT BHavane
Wwara pasBEpPTKM HanpaAXeHUAa He Oyaer cooTBeTCTBOBATb 3afaHHOMY HayasbHOMY
HanpAXeHuto pa3BépTku, Tect XUT byaeT aBapuitHO 3aBeplLueH!

Ona HanomuHaHuA [lonb3oBaTentdo O HeobXOAMMOCTM BBOAA KOPPEKTHbIX 3HAYeHUM
HaYyaNbHOro HanNpAXKeHWA pa3BEPTKU, OKHO BBOAA HAYya/bHOrO HanpaXeHWA pasBEPTKU Bceraa
NoACBEYNBALTCA XKeNTbIM LBETOM.

Ana pexknma pasBépTKM HanpaKeHnA Ha XUT oTaenbHO HacTpamBaroTCA:

e CKOpPOCTb pa3BEpTKM HanpsxeHus, B/c, mB/c unn mkB/c;
e HayanbHoe HanpAaXeHue pa3BépTKn, B unmn mB;
e KOHeyHOoe HanpsaKeHue pa3BeépTku, B nnm mB.

AnnapaTHbIX NOAAMANA30H TOKA B peXUMe pPa3BEPTKU HaNpAXKeHWA He MoxeT ObiTb
3apaHee onpegeneH npubopom u gomKeH OblTb 3agaH [onb3oBaTenem  BPYYHYIO,
u3 BbiNagatoulero cnucka "AunanasoH I:". Ana HanomunHaHusa MNMonb3oBaTento 0 HE0H6X0ANMOCTH
pyyHoro Bblbopa annapaTHOro nogAnanas’oHa TOKa BbINASANOWMM  CNUCOK  Bblbopa
noAAManasoHa TOKa NOACBEYMBAETCA KENTbIM LBETOM (CM. pUCYHOK 87).

MocnepoBatenbHas KoMbMHaumA OBYX waros pa3BEPTKM HanpAXeHns
C COOTBETCTBYIOWMMM HAYANbHbIMU U KOHEYHBIMW HAMNPAXKEHUAMU PaA3BEPTKM B LUKANYECKOM
YacTU nporpammbl TECTUPOBAHMA Mo3BoaseT wuccnegoatb XUT metogom LUumknaunyeckoi
BonbTAmnepomeTtpumn (LLBA) (cm. pucyHOK 88 1 pucyHOK 89).

Moaroroska

1.|35psu1CE j’1_|A j,ﬂ.o 'T|B junu ’1_|ch jwnul? -dld ESH:’W‘

2.|Her -

3|Her -

Mporparra

4.|Pa339p‘n<a u ﬂ ’F|Bx’c j oT ’T|B ﬂ ao ’?|B ﬂ HuanazoH | m -
5.|F'assep'n<a u ﬂ ’F|Bx’c j ar ’7|B ﬂ ao ’?|B ﬂ NuanasoH |: m :'
s <]

o = —

8.|Her -

9|Her -

10.|Her -

11.|Her hd

12[Her <]

13[Her <] |
W umknos  Mporpamea: | Sarpysire. .. | CospaHHTe. .. |

PucyHoK 88 - MNpumep nporpammsl TectupoBaHuna XUT metogom LBA
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PucyHoK 89 - Pe3ynbTaT BbINOAHEHMA NpOrpammbl TecTuposaHma XUT
meToaom LIBA (cm. pucyHokK 88)

B dalinax pesynbtatoB MamepeHuit (cm. pasgen 16) war pasBépTKM HanpsaKeHua Ha XUT
nmeeTt mapkep wara "SCU".

Ana BKAoveHMA B nporpammy TectupoBaHua XUT waea pazeépmku moKa 4vepes XUT,
HeobxoAMMO M3 BbINaAaloLWEro CNUCKa A8 KOHKPETHOrO Wwara BbibpaTth pexum "Passeptka I"
(cm. pucyHok 90):

|P63EFE|:ITKE|| ﬂ |'| |.-'1'w'|: j aT |2.5 |.-’-‘« j ao |-2.5 |.-'1'« j ESR: |'I|:I|: ﬂ|1mc j

PucyHok 90 - 3nemeHTbl HaCTPOMKM Lara pa3BEéPTKM ToKa Yepe3s XUT

B pexknme pasBEPTKM TOKa Yepe3 XUT npubop byaeTt nnHenHo n3meHATb (pa3BopayumBaTh)
TOK yepe3 XUT OT HayaNbHOrO TOKa Pa3BEPTKM A0 KOHEYHOro TOKa PasBEPTKM, C 3a4aHHOM
CKOPOCTbIO U3MEHEHUSA TOKa.

MoapobHoe onucaHue p[aHHOro pexuma paboTbl KaHana npubopa C MNOACHAKLWMMU
PUCYHKaMM, OMMUCaHME [AMana3oHOB AOMNYCTUMbIX 3HAYEHWI HacTpauMBaeMbIX NapamMeTpos,
a TaK¥Ke yc/10BMI BbIbOpa annapaTHOro noaauManasoHa ToKa, NpuBeaeHo B noapasgene 11.12.

[na pexxnma pasBepTky Toka yepes XUT oTaenbHO HacTpamBatoTCA:

e CKOpOCTb pa3B&pTKM TOKa, A/c, MA/c, MKA/c nnu HA/c;
e HayanbHbIM TOK PasBEPTKU, A, MA nnm MKA;
o KOHEeYHbIN TOK pa3BEPTKM, A, MA nan mKA.

Bo Bpemsa wara pasBEPTKM ToKa npubop MmoxKeT wusmepatb ESR XUT metogom
NepuvoAnYEecKoro npepbiBaHMA TOKa (cm. nogpasgen 13.2). Hactpolika nepuoga mexay
namepeHnammn ESR Pgsg M aavTenbHocTM nay3 B Toke Dgsg npousBoautca Bbibopom
HeobXxoAMMbIX 3HAYEHWI U3 COOTBETCTBYHOLLMX BbINaAAKOLWMX CUCKOB (CM. PUCYHOK 79).

[nanasoHbl JONyCTUMBbIX 3Ha4YeHU gna nepuofda mamepeHua ESR Pesg 1 gantenbHocTm
nays B Toke Dgsg NpeacTaBneHbl B nogpasgene 13.2.

B darinax pesynbtatoB namepeHun (cm. pasgen 16) war pasBépTKM TOKA MMeeT mapkep
wara "SCI".

101



[Ona BkAtoveHMa B nporpammy tectupoBanua XUT waea pa3gépmiyu mouwHocmu Ha XUT,
HeobxoAMMO 13 BbiNaAaloLWEro CNMCKa A1 KOHKPETHOro wwara BbibpaTb pexkum "Pa3sepTka P"
(cm. pucyHok 91):

|PEISEFE|3TKEIP j |25|:| |MBT.-’C j ar |-5 |BT j fils] |3 |BT j ESR: [He usmep. =

PucyHok 91 - 3nemeHTbl HaCTPOMKM LWara pa3BEPTKM MOLLHOCTM Ha XUT

B pexume pa3BEPTKM MoOWHOCTM Ha XWUT npubop Oyaetr AMHENHO W3MEHATb
(pasBopaumBatb) mowHOCTb Ha XWUT OT HayaNbHOW MOLLHOCTM Pa3BEPTKU [0 KOHEYHOU
MOLLLHOCTM Pa3BEPTKM, C 3a4aHHON CKOPOCTbIO N3MEHEHMA MOLLLHOCTH.

MogpobHoe onucaHWe [aHHOrO peXuma paboTbl KaHana npubopa € MNOACHAKOLWMMMU
PUCYHKaMK, OMUCaHMe AMana3oHOB AONYCTUMbIX 3HAYEHWM HACTpaumBaeMbIX MNapamMeTpos,
a TaKXKe ycnoBui BbIbopa annapaTHOro noaauanasoHa ToKa, NpuBeAeHo B noapasgene 11.13.

Ana pexknma pasBépTkmM molwHOCTN Ha XUT oTaenbHO HacTpamBaroTCA:

e CKOpOCTb pa3BépTKM MmowHocTH, BT/c, mBT/c, mKBT/c nnn HBT/c;
e HayanbHaa MOLWHOCTb Pa3BEPTKU, BT, MBT nam mkBT;
e KOHEeYyHasa MOLWWHOCTb Pa3BEépTKU, BT, MBT nan mkBT.

Bo Bpems wara pasBEPTKU MOLLHOCTU npubop moxKeT uamepatb ESR XUT metogom
nepuoaMyeckoro npepbiBaHMA TOKa (cm. nogpasgen 13.2). HacTpolika nepuoaa mexay
namepeHmamm ESR Pgsg M anutenbHoctM nays B ToKe Dgsg npousBogutca Bbibopom
HeobXo4MMbIX 3HAYEHWUIN N3 COOTBETCTBYIOLLMX BbiNaAaoWMX CIMCKOB (CM. pUCYHOK 79).

[nanasoHbl 4ONYCTUMbIX 3HA4YeHWIn onsa nepuoga namepeHua ESR Pesg M AnnTenbHOCTH
nays B TOKe Dgsg NpeactasneHbl B nogpasgene 13.2.

B dalinax pesynbtatoB MamepeHui (cm. pasgen 16) war pasBEPTKM MOLLHOCTM MMeeT
mapkKep wara "SCP".

Ona BrkaodeHnAa B nporpammy TectuposaHma XUT waea pa3eépmku conpomusneHus
pa3pada XUT, HeobxogMmo 13 BbiNaAatowWwero CnMcka AAa KOHKPETHOrO LWwara BbibpaTb pexum
"Pa3BepTtka R" (cm. pucyHok 92):

|PEISEFE|3TKEIH j|1 ||:|M.-"E: j EIT|1 |EIM j .u.cn|'||:| |EIM j ESH:|1C j|1ﬂ[l[l|'u.j

PucyHoK 92 - 3nemeHTbl HaCTPOMKK LWara pa3BEPTKU CONPOTMBAEHMA pa3psaaa XUT

B perknme pasBEpTKM conpoTmeieHuns paspaga XUT npubop 6yaetr ANMHENHO M3MEHATb
(pasBopaumBatb) conpotusBneHne paspaga XUT OT HayYanbHOrO COMPOTMBAEHMA PA3BEPTKM
.0 KOHEYHOrO CONPOTUB/IEHMA PA3BEPTKM, C 334aHHOM CKOPOCTbIO U3MEHEHUA CONPOTUBIEHMA.

NoapobHoe onucaHWe AaHHOro pexmma paboTbl KaHana npubopa € MNOACHAOWUMM
PUCYHKaMK, OMUCaHME [AMana3oHOB AOMNYCTUMbIX 3HAYE€HUW HACTPAMBAEMbIX MapamMeTpos,
a TaKXe ycnoBuii Bbibopa annapaTHOro noganana3oHa ToKa, NpuBeAeHo B nogpasaene 11.14.

Ana pexknma passeépTKM conpoTmseneHuna paspaga XUT oTaenbHO HaCTpanBaroTCA:

e CKOpOCTb pa3BépTKM conpoTtusneHuns, mMOm/c, Om/c unmn kKOm/c;
e HayvanbHoe conpoTusaeHme pPa3BEPTKM, Om, KOm nnm MOm;
e KoHe4yHoe conpoTmeneHue pasBepTkn, Om, KOm nam MOm.

Bo Bpems wara pasBEPTKM COMPOTUBAEHMA pa3paaa nNpubop moxket mamepatb ESR XUT
METOAOM NEepUoANYEcKOro npepbiBaHMA ToKa (cm. noapasgen 13.2). HacTpolika nepuoaa
mexay mamepeHuamn ESR Pesg M anntenbHoctu nays B ToKe Dgsg MpousBoauTcs Bblbopom
HeobX0AMMbIX 3HAYEHUI U3 COOTBETCTBYHOLLMX BbINAaAAOLWMX CUCKOB (CM. PUCYHOK 79).

[Onana3oHbl 4ONyCTUMbIX 3Ha4YeHWn gnAa nepuoga namepeHua ESR Pesg 1 ganTtenbHocTm
nays B Toke Dgsg NpeacTaBneHbl B nogpasgene 13.2.

B ¢dalnax pesynbtaTtoB MamepeHuin (cm. pasgen 16) war pasBEPTKM CONPOTMBAEHMUA
pa3psaaa umeeT mapKkep wara "SCR".
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[na BKAOYEHWs B MpPOrpammy TeCTUPOBAHWUA wWa2d UMIMYAb6C08 MOKA, HeobxoaAumo
13 BbiMaJaloLLLero cnucka Bbibpatb pexkum "Umnyabc 1" (cm. pyucyHoK 93):

|Ir'1mngnbcl j|1|:":| |M"-"- ﬂHE||5 |'3 ﬂ H|'-I |"i'" j
wa[l  fe  xlasfz B x|wmfz v~

PucyHok 93 - 3n1emeHTbl HaCTPOMKM Lara UMNy/IbCOB TOKa

B perknme vmnynbcoB Toka npubop nogaet yepes Tectupyembit XUT yepeaytowmeca
MMMYAbCbl TOKA 3a4aHHbIX 3Ha4YeHUN |y 1 I, Npu aTom TOK |3 NogaeTca Ha 3agaHHoe Bpema Ty,
a ToK |, nogaetca Ha 3agaHHoe Bpema T,.

MogpobHoe onucaHWe [aHHOrO peXMma pPaboTbl KaHana npubopa € MNOACHAWMMU
PUCYHKaMM, OMUCaHME KPUTEPUEB OKOHYAHWA LWara, AManasoHOB AOMYCTUMbIX 3HAYEHUM
HacTpaMBaeMmMblX MapamMeTpoB, a TaKXe YC/oBUIM BblbOpa annapaTHbIX NOAAMana3oHOB TOKa,
npueegeHo B nogpasaene 11.15.

Ona pexxnma MMmnynbCoB TOKA OTAE/NbHO HAaCTPanBatoTCA:

e 3aaaHHOe 3Ha4yeHue ToKa li, A, MA nnm mKA;

e 3apaHHaa gnnTtenbHocTb Ty MMNYAbCOB TOKA g, C, MUH, Y4 UK CYT;
e 3aaaHHOe 3Ha4YeHue ToKa Iy, A, MA nan mKA;

e 3aaaHHaA gAnTenbHOCTb T, UMNYAbCOB TOKA |y, C, MUH, Y UK CYT;
e Hanpsa)keHne OKOHYaHMA wara, B uan mB;

o MaKcumanbHaa gANTeNbHOCTb Wara, ¢, MMUH, Y4 UIN CyT.

MNMone BBOAA 3a1aHHOIO HAMNPAXEHUSE OKOHYAHUA LWara MOXHO OCTaBUTb NycTbim. Mpu 3TOM
KPUTEPUI OKOHYAHMA LWara no AOCTUXKEHMUIO 3alaHHOTO HanpsaKeHUa byaeT OTK/IIOYEH, @ cCamo
nosie BBOAA TOKa OKOHYaHWUA ByaeT NoACBEYEHO KENTbIM LLBETOM.

B danax pesynbTaToB M3MEPEHUI LWAr MMMNY/1IbCOB TOKa MMeeT mapkep wara "IMI".

[lna BKAOYEHUA B MPOrpaMmy TECTUPOBAHWUA wWaaa UMnysns6co8 MOWHOCMU, HeobxoaAnmo
13 BbiNaAatoLwero cnucka Bobibpatb pexxum "Mmnynbce P (cm. pucyHok 94):

|Ir'1mngnb|:F' ﬂ|1 |BT ﬂHah |MHH ﬂ H|1E| |BT j
wal3 e wlaoft B <lum|?  fer ~]

PucyHok 94 - 3nemeHTbl HaCTPOMKK Wara MMMNyabCOB MOLLHOCTH

B pexnume mmnynbcos MoLHOCTM Npubop noaaeT Ha TecTupyembii XUT yepeaytowmeca
MMMNYNbCbl MOLLHOCTU 3af4aHHbIX 3HadyeHnn P; u P, npu atom mowHoctb P; nopaetca
Ha 3agaHHoe Bpemsa Ty, a mowHocTb P, nogaetca Ha 3agaHHoe Bpemsa T,.

NoapobHoe onucaHue AaHHOro pexumma paboTbl KaHana npubopa € MNOACHSOWMMMU
PUCYHKaMM, OMUCaHME KPUTEPUEB OKOHYAHMA LWara, AMAnas’oHOB AOMYCTUMbIX 3HAYEHWUM
HacTpaMBaeMblX NAPaMeTPOB, a TaKXKe yC/loBMIM Bbibopa annapaTHbIX NOAAMANA30HOB TOKa,
npueegeHo B nogpasaene 11.16.

Ona pexxmma MmnyabCoB MOLLHOCTU OTAE/1bHO HACTPanBatOTCA:

e 3aaaHHOe 3Ha4vyeHune mowHocTu Py, BT, MBT nnm mkBT;

e 3ajaHHaA gAnTenbHOCTb Ty UMNYNBCOB MOLWHOCTU Py, C, MUH, Y4 AU CYT;
e 3aaaHHOe 3HayeHune mowHocTu Py, BT, MBT nam mkBT;

e 3aAaHHaA gAnTenbHOCTb T UMMYABCOB MOLWHOCTU Py, C, MUH, Y4 AU CYT;
e Hanpsa)keHne OKOH4YaHMA wara, B uan mB;

e MaKcumanbHasa gANTeNbHOCTD Wara, ¢, MMH, 4 UK CyT.

Mone BBOAA 3a4aHHOIO HaNpPsAXKeHUA OKOHYaHMA Wara MOXHO OCTaBUTb NyCTbiM. [Mpu 3TOm
KPUTEPUIA OKOHYAHMA LWara No AOCTUXKEHUIO 3a4aHHOTO HanpaXeHus byaeT OTK/AOYEH, @ CaMo
noJie BBOAA TOKa OKOHYaHMA ByaeT NoACBEYEHO XKeNTbIM LLBETOM.

B dainax pesynbTaToB M3MEPEHUI LWAr UMMNY/IbCOB MOLLHOCTM MMeeT MapKep wara "IMP".
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Ona BKAOYEHMA B NpOrpammy TeCTUPOBAHWA wWadaa UMIYAb6C08 COMPoOmMuBaeHus,
Heobxo4MMO M3 BbiNaAaloLEero cnucka Bbibpatb pexkum "Umnynbe R" (cm. prucyHoK 95):

|Hmngnbc R j |1EIEI |DM j Ha |25 ||: j W |1 |DM j
Ha |2.5 ||: ﬂ fils) |E|.25 |B j ik |'| |'-| ﬂ

PUCyHOK 95 - InemeHTbl HACTPOWMKM Lara MMMy/IbCOB CONPOTUBIEHUSA

B pexume wumnynbcoB conpoTusneHma npubop nogaetr Ha TecTupyembin  XUT
yepeayloLMeca MMNYAbCbl CONPOTMBAEHNA Pa3pada 3aZaHHbiX 3HavyeHUn Ry n R, npu atom
conpotuBieHne R; nogaetcA Ha 3agaHHoe BpemAa Ty, a conpotmBneHue R, nopgaetca
Ha 3agaHHoe BpemA T,.

MNogpobHoe onucaHWe [AHHOTO pexkMma paboTbl KaHana npubopa C NOACHAKLWMMU
PUCYHKaMK, OMUCaAHME KpUTEepMeB OKOHYAHMA LWara, AManasoHOB AO0NYCTUMbIX 3HAYeHUM
HacTpamMBaeMbIX MAPaMeTPOB, a TaKXKe YyC/N0BUI BblOOpA amnmnapaTHbIX NOAAMANA30HOB TOKa,
npueeaeHo B nogpasgene 11.17.

Ana pexxnma nmnynbcoB CONPOTUBNEHNA OTAE/IbHO HACTPAUBAKOTCA:

e 3ajaHHOe 3HayeHue conpoTtmsaeHna Ry, Om, KOm nan MOm;

e 3agaHHaa anmtenbHoCTb Ty MMNYNbCOB conpoTusienmnsa Ry, C, MUH, 4 Uau cyT;
e 3aaaHHOe 3HauyeHue conpoTtmeaeHuna Ry, Om, KOm nan MOm;

e 3agaHHaA 4nnTenbHocCTb T, MMNYIbCOB CONPOTUBAEHNA Ry, €, MUH, Y UK CYT;
e HanpsarkeHne OKOH4YaHuA wara, B unn mB;

e MaKcnumanbHaa gANTeNbHOCTb Wara, ¢, MMH, 4 UIN CYT.

Mone BBOAA 334aHHOIO HAMPAXKEHMA OKOHYAHMA LWara MOXHO OCTaBUTb NyCTbIM. Mpu 3TOM
KPUTEPUIA OKOHYAHMA LWara No AOCTUMKEHMIO 3a4aHHOTO HANPAXKEHMA ByAeT OTK/OYEH, @ CamMo
noJsie BBOAA TOKA OKOHYaHMA ByaeT NOACBEYEHO KENTbIM LLBETOM.

B dainax pesynbtatoB M3mepeHuin (cm. pasgen 16) war MmnynbcoB CONPOTUBEHUA UMEeT
Mmapkep wara "IMR".

[na BKNOYEHMA B MPOrpammy TECTUPOBAHUA Wa2ad CAMOMNUCUA HAMPAXEHUSA HA KAeMMax
XUT, HeobxoAMMO M3 BbINaJAlOWEro CAWCKa ANA KOHKPETHOro wara BblbpaTb peskum
"Camonucey U" (cm. pucyHoK 96):

Caronucey, L+ a0 |'| |B j WM |'I2 |-.| ﬂ

PucyHOK 96 - 3n1emeHTbl HaCTPOMKKU peXmMma camonucua HanpsxKeHns Ha knemmax XUT

B perkmme camonucua HanpaxeHus Ha knemmax XUT, npubop npepbiBaeT noaady TOKa
yepes XUT, npoaonKaa U3MepsaTb N PUKCMPOBATbL HanpaxKeHue Ha XUT.

MogpobHoe onucaHWe [aHHOrO peXuma paboTbl KaHana npubopa C MNOACHAOLWMMMU
PUCYHKaMK, OMNMUCaHUE KpUTEepUEeB OKOHYAHMA LWara, a TaKXKe AWMaANa3oHOB A0NYCTUMbIX
3HAYEeHWUI HacTpaMBaeMbIX MapameTpoB, NpMBeaeHo B nogpasgene 11.18.

na pexxnma camonucua HanpAXeHUA oTAe/bHO HAaCTpamBatoTCA:

e HanpsarkeHne oKOH4YaHMA wara, B unn mB;
e MaKkcnmanbHasa gANTENbHOCTb Wara, ¢, MMH, 4 UK CyT.

Mone BBOAA 334aHHOIO HAMPAMKEHUA OKOHYaHMA LWara MOXHO OCTaBUTb MyCcTbiM. Mpu 3TOM
KPUTEPUIA OKOHYaHMA LWara No AOCTUMKEHUIO 3a4aHHOIO HanpAXKeHUA ByaeT OTKAYEH, a Camo
noJjie BBOAA TOKAa OKOHYaHMA ByAeT NOACBEUYEHO XKeNTbIM LLBETOM.

B d¢alinax pesynbtatoB u3mepeHui (cm. pasgen 16) war camonucua HanpaKeHus
Ha Knemmax XUT nmeet mapkep wara "LGU".
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Heobxoanmoe KONMYECTBO LIMKAOB, KOTopoe AHanusatop OyaeT BbIMOAHATb B OCHOBHOW
LUMKAMYECKOM YacTU nporpammbl TecTupoBaHuAa XWUT, 3apaetcd B COOTBETCTBYIOWEM OKHe
obnactn "Mporpamma". JonyctTMmoe 3HavyeHWe 3aJaHHOrO 4Yucia LMKAOB cocTasaner
oT 1 809 999 998 (cMm. p1cyHOK 97).

100 uEnos  lMNporparra; Kak npe.u.blu.gu.wﬁ| 3arpysire. .. | ECIHDEIHHTI:-...|

PucyHoK 97 - OKHO 334aHK1A Yncna LMKNOB Nporpammbl TectuposaHna XUT
M KHOMKW ynpaBaeHWA 3a4aHHOW NPOrpamMmmoi TeCTUPOBAHUA

AL

KHonka "Kak npeabiaywmii" (cm. pucyHok 97) npeagHasHayeHa ANA KONMPOBAHMA 3aaH-
HOM Mporpammbl TECTUPOBAHMA MPeablAyLLEro KaHafla B 3/1eMeHTbl HAacTPOMKM MpPOrpammbl
TECTMPOBAHUA Ha BblIOpaHHOM KaHane. Takum obpasom, nporpamma TeCTUPOBaHMA, 3a4aHHan,
Hanpumep, ANnA KaHana Nel, MoKeT 6bITb NErKO Pa3MHOXKEHa No OCTa/ibHbIM KaHanam npubopa
(Tonbko gna AHanuszatopoB ACK2.5.10.2 u ACK2.5.10.8). Ana kaHana Nol kHonka "Kak
npeabiaywmn” scerga HegocTynHa (y KaHana Nel HeT npeaplayLlero KaHana).

Mpu HaxkaTum KHonku "Kak npegplaywmin” MNMonb3oBaTtento byaeT nNokasaHO AManoroBoe

OKHO (CM. p1CyHOK 98):

Ananuzatop XAT *

3a4aTe NporpaMmy Kak Ha NpesbigyLLem KaHane?

Cancel ‘

PucyHoK 98 - OKHO noATBepXAeHUA 3a4aHMA NPorpammbl TecTuposaHua XUT
KaK Ha npeablayliem KaHane npmbopa

Mporpamma TecTMpoBaHMA AnAa BblbpaHHOro KaHana npubopa 6Oypetr 3ameHeHa
Ha 334aHHYI0 NPOrpammy TeCTUPOBAHMA ANA NPeablAyLLEro KaHana ToNbKo ecnn byaeTt HaxKaTa
KHonka "OK".

KHonka "CoxpaHuTb.." (cm. pucyHOK 97) no3BOASET COXPaHUTb MOArOTOBAEHHYIO
nporpammy TectuposaHua XUT B cneunanbHom daine. B gaHHbIA panin coxpaHATCcA 3HAYeHMA
BCEX HACTPOEK W 3HA4YeHUs BCeX MapaMeTpoB, BBeAeHHble B obnactax "lMoaroToska",
"Mporpamma”, "3asepweHune", "OrpaHunueHus. MNycto = oTkatodero!", "-dU" un "MapameTpsl
COXpaHEeHUn pe3ynbTaToB" (CM. pUCYHOK 71). HarkaTMe Ha KHOMKY Bbi3blBAET AMA/IOFOBOE OKHO
Bblbopa dalina ans coxpaHeHMA 3aaHHOM NporpaMmsbl TectupoBaHua XUT (cm. pucyHok 99):

E_l BeiGop daiina 4nA coxpaHedna NporpaMmel TECTHpOBaHnA DvexTa *
Danka: | || MPOTPAMMEI | e ®mckE-
j HET 3.NEMEHTOE, YAOBNETBOPAFILLINX YCNOBUAM NONCKE,
BricTpuii gocTyn
Patouwit cton
"
EtimuoTexu
3TOT KOMNLOTED
Cem
Twn waina: |I'Ip0rparu1ma (*.prg) j OmenHa

PucyHok 99 - Bbibop daiina ana coxpaHeHua 3a4aHHOM NporpaMmmbl TectuposaHmns XUT
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KHonka "3arpysutb.." (cm. pucyHok 97) nos3BosseT 3arpysuTb COXPaHEHHYID paHee
nporpammy TectupoBaHusa XWUT B COOTBETCTBYHOLLIME OKHA HACTPOMKW MapameTpoB. Harkatue
Ha KHOMKY BbI3blBAeT AMANOroBOe OKHO Bblbopa daina Ansa 3arpysku 3a4aHHON NPOrpammbl
TectupoBaHua XUT (cm. pucyHok 100).

E_l Bribop daiina AnA 3arpy3kn nporpamMmel TECTMposaHna O6GbexTa *
Manka: | | MPOTPAMMbI | =5 B~
Eﬂ, i |Li-iON.prg
BoicTpbii gocTyn
Pabouail cTon
"
BuBnuotexn
JTOT KoM TER
Cems
Tun gaiinos: |I'Ip0rpaMMa {"pra) ﬂ Omena

PucyHok 100 - Bbibop daiina ana 3arpyskm nporpammbl TectupoBaHma XUT

Ncnonb3oBaHne GYHKLMW COXPAaHEHMA M 3arpy3ku 3a4aHHOM NPOrpaMmbl TECTUPOBAHUA
XUT morKeT bbiTb yA06HbIM B C/lydae HEOBXOAMMOCTM YAaCTHOM CMEHbI PA3/IMYHbIX NPOrpPaMmm
TectupoBaHua XWUT m3 HeKoToporo Habopa nporpamm, BbINOAHAEMbIX Ha OAHOM npubope
AN Ha O4HOM KaHane npubopa.

B psage pexumoB, Hanpumep TaKMX, KaK pa3sBEpPTKa TOKA, HEBO3MOMKHO npeacKasaTb
3apaHee MaKcMmasbHoe HanpaxeHue Ha XUT, paBHO Kak B pexume pasBEPTKU HaMpPAXKeHus,
HEeBO3MOXHO NpeacKa3aTb 3apaHee MaKCMMabHbIM TOK Yepe3 XUT.

Bo wu3bexaHMe BO3MOXKHOMO nepe3apsaga, nepepaspsaga, a Takke neperpysku XUT
no TOKy 3apAga UM TOKy paspAana, ucnonbsyetca obnacte "OrpaHmyeHumsa. MycTto = oTkAo4eHo!"
(cm. pucyHok 101):

OrpaHuyeHia. Mycto = oTkaoyeHol

Ll bettab: B Urdarc: |4.25 B ICHmakc:|2.35 & - IDCHMakc: |-2480 |ty -

PucyHok 101 - 3agaHHble orpaHUYeHnA OCHOBHbIX NapameTpoB gna Tectupyemoro XUT

B o6nactn " OrpaHuyenus. Mycto = oTKAo4eHo!" 3apatoTca:

e QOrpaHuYyeHne MMHUMANbHOTO HanpaxeHua Ha XUT "Umun:", B;

e QOrpaHuYyeHne makcumasibHoro Hanps»eHusa Ha XUT "Umakc:", B;

e OrpaHuyeHne makcumanbHoro Toka 3apsga XUT, "ICHmakc:", A, MA, MKA,;

e OrpaHuyeHne MaKkcMmasibHOro Toka paspsaga XUT, "IDCHmakc:", A, MA, MKA.

Ecnn B npouecce BbINOJHEHWA NPOrpPaMMbl TECTUPOBaAHMA HanpaxeHne Ha XUT cHu3uTca
[0 33Z[aHHOr0 OrpaHMYEHUss MUHUMANbHOrO HanpsaxeHus "UMuH:", BbiINosHEHME NpOrpaMmbl
TectupoBaHua XUT bypeT npepBaHo, a KaHan npubopa nepenger B aBapuiMHOE COCTOAHME
"IMT U MUH.". B daline nepBmnYHbIX AaHHbIX (cM. noapa3aen 16.2) byaer caenaHa KpanHAas
3anucb, B KOTOPOWM BMECTO MapKepa wara 6yaeTr 3adukcupoBaH mapkep asapuu: "ULL".
3aaHHOe OrpaHUYeHMe MUHMMANbHOrO Hanps)KeHua Ha XUT gonKHO nonagatbh B paboumi
AnanasoH npubopa ot muHyc 4,5 B go naoc 4,5 B, nam ocrtasatbca nyctbim. B cnydae
OTCYTCTBMA BBEAEHHOro 3HayeHusA (OKHO BBOAA 3HAYEHWs MapameTpa OCTaB/NEHO MyCTbiM),
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orpaHMyeHne Mo MUHUMaNbHOMY HanpsxeHuto Ha XUT cpabatbiBaTb He byapet. MNapameTp
ABNAETCA BAXHbIM, NO3TOMY ANA HanoOMMHaHMA [Monb3oBaTeNt0 OKHO HACTPOMKM napameTpa
BCErAa NoACBEYMBAETCA XKEeNTbiM LBETOM (CM. pucyHOK 101).

Ecnun B npougecce BbINOAHEHUA NPOrpaMMbl TECTUPOBAHNA HanpaxeHne Ha XUT Bo3pacteT
00 33[3HHOT0 OrpaHMYEHUs MaKCMmanbHOro HanpsxeHusa "Umakc:" (cm. pucyHok 101),
BbINOJIHEHME MPOrpaMmbl TecTupoBaHusa XUT BypeT npepBaHO, a KaHan npubopa nepenget
B aBapuitHoe cocTtosiHme "JIMT U MAKC.". B daiine nepBuYHbIX AaHHbIX (CcM. noapaszaen 16.2)
ObyneT caenaHa KpamHAA 3anucb, B KOTOPOM BMECTO Mapkepa wara byaeTt 3apumKcMpoBaH
Mmapkep aBapuu: "UHL". 3agaHHOe orpaHMYeHne MaKCMMaibHOTo HanpsxXeHna Ha XUT gonxKHo
nonagatb B pabounit ananasoH npmbopa ot muHyc 4,5 B go nnatoc 4,5 B, nam ocrtaBaTbca
nyctoim. B cnyyae oOTCcyTCTBMSA BBEAEHHOrO 3HayeHMAa (OKHO BBOAA 3HAYEHWs NapameTpa
OCTaB/IEHO NYCTbIM), OFPaHUYEHNE MO MAKCMMANbHOMY HanpsaXKeHuto Ha XUT cpabaTbiBaTb He
6ynet. MapameTp ABAAETCA BaXHbIM, MO3TOMY ANA HanOMMHaHMA [10/1b30BATEN0 OKHO
HaCTPOMKM NapameTpa BCeraa noAcBeYMBAETCA KENTbIM LBETOM (CM. pUcyHOK 101).

Ecnm B npouecce BbINO/IHEHUA NPOTrpPaMmmMbl TECTUPOBAHMA MOJIOKUTENbHbIN TOK Yepe3s XUT
(TOK 3apApa) Bo3pacTeT A0 334aHHOrO OrpaHUYEeHMA MaAaKCMMaAAbHOrO ToKa 3apsaaa "ICHmakc:"
(cm. pucyHok 101), BbINOSIHEHME Nporpammbl TecTupoBaHua XUT 6yaeT npepBaHO, a KaHan
npubopa nepenger B aBapuinHoe coctoaHue "JIMT IC MAKC.". B daiine nepBuYHbIX AaHHbIX
(cm. nogpasgen 16.2) byaert caenaHa KpanHAs 3anMcb, B KOTOPOW BMECTO MapKepa Lwara byaer
3admKcupoBaH mapkep asapuu: "ICL". 3agaHHOE OrpaHMYeHMEe MaKCMMasIbHOro TOKa 3apAga
XWT pomkHO nonagatb B pabounii agnanasoH npubopa ot 2,5 mMKA go 2,5 A, namn octaBaTbces
nycteiM. B cnyyae oTcyTCTBMA BBEAEHHOrO 3HayeHMA (OKHO BBOZA 3HAYEHWMA MapameTpa
OCTaB/IEHO MYyCTbIM), OrpaHMYeHWEe NO MaKCMMANbHOMY TOKy 3apaga XWUT cpabaTtbiBatb
He 6yget. MapameTp ABNAETCA Ba)KHbIM, NMO3TOMY A15 HAaNOMWHAHWA [loNb30BaTENO OKHO
HaCTPOMKM NapameTpa BCeraa noAcBEeYMBAETCA HKENTbIM LBETOM (CM. pUcyHOK 101).

Ecnaun B npougecce BbINOAHEHUA NPOrpPaMMbl TECTUPOBAHUA OTPULATENbHBIN TOK Yepe3 XUT
(Tok pa3psaga) BO3pacTeT [0 33a4aHHOTO OFPAHMYEHMA MAKCMMANbHOFO TOKa pa3paaa
"IDCHmakc:" (cm. pucyHok 101), BbinosiHEHWE NpOrpaMmbl TecTupoBaHua XUT byaeT npepBaHo,
a KaHan npubopa nepeigeT B aBapuitHoe coctoaHue "JIMT ID MAKC.". B danne nepBUYHbIX
AaHHbIX (cMm. noapaspen 16.2) 6yaer caenaHa KpanHAA 3anucb, B KOTOPOW BMECTO MapKepa
wara 6yaet 3adumKkcupoBaH mapKep aBapuu: "IDL". 3apaHHOe orpaHMYeHWEe MaKCMManibHOro
TOKa pa3psaga 4O0KHO nonagatb B paboumin ananasoH oT MUHYC 2,5 A 00 MUHYC 2,5 MKA, nau
ocTaBaTbCs NycTbiM. JlonycKkaeTcs BBOAUTb 3HAYeHMe 6e3 3Haka "MuHyc". B cnyyae oTcyTCcTBUA
BBEZEHHOIO 3HaYeHUs (OKHO BBOAA 3HAYEHWS MapameTpa OCTAaB/AEHO MYyCTbIM), OFpaHUYeHMUe
Nno MakcMmanbHoMy TOKy paspsaga XUT cpabaTtbiBaTb He byaeT. [MapameTp ABAAETCA BaXKHbIM,
noaTomy ANA HanomuHaHuA [loNb30BaTeNt0 OKHO  HACTPOMKWM napameTpa Bceraa
NnoACBEYMBALTCA KENTbIM LiBETOM (CM. pucyHoK 101).

Ob6nacTb "MapameTpbl cCOXpaHeHMA pe3yibTaToB" NpegHa3HavyeHa ANA HAaCTPOMKM nepuoaa
3anMcKM AaHHbiX B dalifibl NEPBUYHbLIX PE3ynbTaToB M3MEpPEeHUR, cnocoba 3anmMcu AaHHbIX
B dainbl pe3ynbTatoB, ¢opmaTta BpemeHu B dainax pesynbTaToB, BBOAA Ha3BaHMA
Tectupyemoro XUT, a Takxe Bblbopa nytM K d¢annam pesynbtatoB TectupoBaHus XUT
n, cObCTBEHHO, 3anycka npouecca TectuposaHunsa XUT (cm. pucyHok 102).

MapateTpel COXPEHEHA PESYNETSTOE
Paimei REW: [01c | Ofwexr: [TECT01

v Faiano L |3a LM ﬂ Coxp. kasabi |1 - | ukn W Nrppr. FPopmar spemedd: |cyr A Paiin...

Pain Raw: DAPEIYNETATEINZ020.06.06 TECT-1ATECT-00000007 . kxt
Faiin no UL DAPESYNETATEIN2020.06.06 TECT-1\TECT -CLE k=t v 3.3 oTrn. Myck

PucyHoK 102 — O61acTb HaCTPOMKM COXPaHEHMA Pe3yNbTaTOB M3MEPEHUI 1 3aMyCcKa TecTa

MogpobHaa nHPopmauma o TMNAX U CTPYKType GainnoB pe3ynbTaToB M3MEPEHUN, @ TaKKe
nHbopmMaumA 0 NnopALKe UX UMEHOBAHUA U COXPAaHEHUA NpeacTaBaeHa B pasaene 16.
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Mepuoa coxpaHeHUa pe3ynbTaToB M3MEPEHUI B ¢alinbl NEPBUYHbIX AaHHbIX BbibUpaeTca
13 Bbinagatoulero cnmcka "®annbl RAW:" (cm. pucyHok 102).
Mepuoa coxpaHeHUs Pe3ybTaToB U3MEPEHNIN MOXKET MPUHUMATL C/ieaytowme 3HaYeHnn:

e "Bce"; e 1¢ e 20¢; e 10 MuH;
e O,1¢ o 2¢; o 1 muh; o 20 MUH;
e 0,2¢; e 5¢; ® 2 MUH; o 1uy;
e 0,5¢ e 10c¢; e 5 MmuH; e 2y,

Pexxum coxpaHeHMA AaHHbix "Bce" npepnonaraeT 3anmMcb BCEX MOAYYAEMbIX AAHHbIX
C MAKCMMa/IbHO BO3MOXHOM 4YacTon. CpegHui nepuopa 3anucu AaHHbIX B 3TOM pexume
coctasnaet npumepHo 0,05 ¢ (20 u).

CobbiThe cpabaTbiBaHWUA KPUTEPUA OKOHYAHMA TEKYLLEro Wara Nporpammbl TECTUPOBAHMS,
a TaKXe cobblTMe CMeHbl 04epPeLHOro UMMY/bCa B pPeXMMax UMMY/IbCOB TOKA, MOLWHOCTU UK
COMpPOTMB/IEHUA, MMeeT BONbLUMI NPUOPUTET ANA 3anNUCKM Pe3yNbTaToB M3MepeHul B dain
MEePBUYHbIX AAHHbIX, YeM 33[aHHbIM cnocob coxpaHeHWsa AaHHbIX. Hanpumep, ecan BbibpaH
nepuog 3anmcn gaHHolx "10 muH", oyepeaHas cTpoka (Tqua*) B8 dainbl NepBUYHbIX AaHHbIX
6yneT 3anuncbiBaTbCA OAUH pa3s Kaxable 10 MUHYT npouecca TectnpoBaHua XUT. OgHako, ecam
KPUTEPUIN OKOHYAHMA TEKYLLEro Wwara Manm CMeHbl MMNyAbCa B PeXXMMAX MMNYNbCOB cpaboTaeT
paHblle MOMEHTa 3anuCuM O4YepenHOM TOYKM (Hanpumep, Yepe3 5 MMHYT Mocne 3anucu
npeablaywen Toukn), Tekylwme napameTpbl XUT Bce paBHO ByayT 3anmncaHbl B dpaiin nepBUYHbIX
OaHHbIX U TakMMm obpasom b6yaet chopmmnpoBaHa nocnegHAs (KPamHAA) TOYKa B 4AHHOM Liare
nNporpammbl AN B JaHHOM nmnynbce. Cpasy 3a 3TMm ByaeT coBepLUEH Nepexos K cneayolemy
wary (mam umkny) tectmpoBaHuAa XUT, uam K cnegytowemy MMNyAbCy, B MOMEHT Ha4yana
KoToporo byaetr chopmmpoBaHa nepBas TOYKA AAHHbLIX OAA HOBOFO Lara MAM MMMYAbCa,
M OTCYET Nepmoga 3anucu AaHHbIX HAYHETCA CHadvana. Takum obpasom, nepsble U NocnegHue
TOYKM ONA KOHKPETHOro Lara WAM KOHKPETHOro MMMy/bCa BCeraa coxpaHawTca B dann
NepBUYHbLIX AaHHbIX MMEHHO B MOMEHT HaCTyn/JeHus 3aaHHOro cobbiTna, 6e3 NpuBA3KM
K BblIOpaHHOMY crnocoby 3anncu gaHHbIX.

Boibop nepuvopa CcoxpaHeHUA pe3ynbTaToB M3MepeHMn B daiibl NEepPBUYHBbIX AAHHbIX
3aBMCUT OT npeanosaraemMon CKOPOCTU MPOLECCOB MNPU TECTUPOBAHWM KOHKpeTHoro XUT
M Heobxoaumoi NoapobHOCTU 3anNUCU Pe3ynbTaToB M3MepeHuit. B 6onbluMHCTBE Cayyaes
xopowwuii BblIbOp nepuoaa 3anucu AaHHbIX OyaeT TakoM, NMPU KOTOPOM HA KaXKAOM Liare
TectuposaHus XUT (Hanpumep, CHCC uam DCHCC) 6yget coxpaHeHo oT 100 Ao 500 Touek
nsamepeHma paboumx napametpos XUT (CTpok B painae nepBUYHbIX AAHHbIX).

Hanpumep, pna HEKOTOPOro aKKyMy/nsTopa OXuMAaemaa AJAUTEeNbHOCTb Lara 3apaga
nnn paspaga coctasnsetr 14y. B atom cnyvae, pasymHbii BbIGOp AnA nepuoga COXpaHeHuA
OaHHbIX 6yaeT coctasnatb 10 c. Mpu 3TomM, B TeyeHue Lara 3apsga uMAuM paspsga byaer
coxpaHeHo okono 400 Toyek, 4YTo HGONee Yem AO0CTAaTOYHO A/A BbIUMCAEHMA HEOOXOAMMbIX
XapaKTePUCTUK TecTupyemoro XUT ¢ MakcMmaibHOM TOYHOCTbIO.

MeHbliMe nepuoabl 3anNUCM  NEPBUYHbLIX [AaHHbIX, B [aHHOM C/Ay4vae, npusenyT
K HeonpasAaHHOMY BO3pacTaHUO obbema pe3ynbTaTOB W3MEPEHUM W K CHUNKEHWUIO
6bicTpoaencTema KomnbtotepHoro NMHTepdeiica npu 06paboTKe nNosy4eHHbIX AAaHHbIX.

BHUMAHUE! He cneayetr pna p[AUTENbHbIX MNpoueccoB TecTupoBaHuma XUT
(c pamTenbHocTbio 10 MUHYT M 60n1ee) BbIGBMpPaATb Masible NepUoabl COXpPaHEHUA pe3y/ibTaToB
usmepeHmii (1c u meHee). 3T0 npusegeT K HeonpasBgaHHOMY BO3pacTaHUO ob6bema
pe3yNbTaToOB U3MEPEHUI, A TaKXKe K YMEHbLUeHUI0 BpeMeHU aBTOHOMHOW paboTbl npubopa
(cm. pasgen 21).

* M. nepeyeHb NPUHATLIX COKPALLEHMI M 0603HAYEHWIA.
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Mone "Ob6beKkT" HeobxoaMMO AnA BBOAA Ha3BaHUA TecTupyemoro XUT, KoTopoe nonaget
B ¢palinbl pe3ynbTaToB M3MepeHUi (cm. pucyHok 103):

DOtrexr: |TECT-01
PucyHok 103 - NMone BBOAA Ha3BaHMA TecTupyemoro XUT

BeeseHHoe HasBaHne XUT GyaeT coxpaHATbCA BO BCex damnax pesy/bTaToB M3MepeHui
ANA [aHHOro Tecta M no3soauT 6e3 Tpyaa MAEHTMOUMUMPOBATL MNOJYYEHHble pPe3yabTaTbl
B Oyaywiem (cm. pucyHok 104).

@aiin  [paska Qopmar Bwg Cnpaska
- B.3 IP: 192.168.188.182 KaHan: 2 ~

Npubo Il!III

06bedy
Npor panisies
4 3apag CC 2.5A go 4.2B waw lcyt. Mepwog ESR: 18c. MeTtog ESR: 1@@elu.
5 Nosapag CV 4.2B go @.25A wnw lcyT.
6 Paspag CC 2.5A go 2.5B wnw lcyTt. Mepwog ESR: 18c. Metog ESR: 1@eary.
3a4aHHOe KOoNWYecTBC UWMEnos: 1888.
OrpaHiadedwe UmuH: 2.46; Umawc: 4.36; ICHmakc: He safnaHo; IDCHmawkc: He 3afaHo.
Mepwog SanucK daHHbx: 5C
Cycle Step Time u,v I,mA ESR,R Q,mbh E,mih
4CCC @:08.87 2.7973 2490.82 .0p0R0 .B453439 ,1268638
4CCC 9:85.87 3.0825 2499.96 .84578 3.511436 10.17970@
4CCC 9:18.87 3.8673 2499.83 .84578 6.988372 20.73274
4CCC 8:15.87 3.1134 2499.49 ,84436 18.460843 31.456354
4CCC 9:20.88 3.1516 2499.64 .84486 13.93683 42.35345 W

nounounoanoen

PucyHok 104 - BeegeHHoe B nosne "O6bekT" HazsaHmne XUT (cm. pucyHok 103)
nonagaet B pai/ibl pe3yNbTaToB U3MEPEHUN

BHUMAHMUE! HactosatenbHo peKkomeHgyetrca B none "O6bekr" BBOAUTL pasymHoe
Ha3BaHue Ttectupyemoro XUT. 3to nossoaut B 6yaywem npaBuibHO uaeHTUPULUPOBATL
daitnbi ¢ pesynbtatamm ucnbitaHuin XUT.

lanka "®ann no ULU" (cm. pucyHok 102) no3BonseT BKAUYUTb UAWU OTKAKOYUTL CO34aHue
¢daiina cBOAHbIX pPe3ynbTaTOB U3MepeHMN. BbiNaaatowmii CNUCOK, PachofIOXKEHHbIA pALOM
C 3TOM rankon, no3BonseT BblbpaTb TMN ¢aina CBOAHbLIX PE3YNbTATOB — MO KarKaomy
BbINO/IHEHHOMY LIAry Uan No KaxAomy BbINOJHEHHOMY LIMKAY NPOrpaMmmbl TecTupoBaHus XUT.
MoapobHaa wuHbopmauma no ¢aiinam cBOAHbIX pPe3ynbTaTOB M3MEPEHUI, NpeacTaB/eHa
B nogpasgene 16.3.

Boinagarowmin cnncok "Coxp. Kaxablit' 1 ranka "Nirpepm." (cm. pucyHok 102) cayxat ans
HACTPOMKN NpopeKMBaHMA Pe3ynbTaToB U3MepeHui. MNpopexnBaHne pesybTaToB U3MEPEHNI
No3BONIAET CYLLECTBEHHO COKPaTUTb 0Obem co3gaBaemMbix npubopom ¢ainoB pesynbTaToB
M3MEPEHUN B C/ly4ae HEOOXOAMMOCTM BbIMOSHEHUA 3HAYUTENbHOrO YMCAA LMKAOB 3apAsna-
pa3paga tectupyemoro XUT (Hanpumep, Npu UCNbITaHUAX CynepKoHaeHcaTopos). MoapobHan
MHbOpPMaLMA 0 NpopeXnMBaHUN Pe3ybTaTOB U3MEpPEeHUI NpeacTaBaeHa B pasgene 17.

Bbinagaowmin cnmucok "dopmat spemeHn:" (cm. pucyHok 102) nossonseT BbibpaTb OAUH
M3 AOCTYNHbIX GOPMATOB COXPaHEHUA eAMHUL, BpemeHu B dainax pes3ynbTaToB M3MepPEeHU.
MNogpobHaa MHPopmaLmsa 0 pa3nnyHbIX GopmaTax BpeMeHu npeacTaBieHa B pasaene 18.

KHonka "®ainn..." (cm. pucyHok 102) oTKpbiBaeT AManoroBoe OKHO A/si Bbibopa mecTta
COXpPaHeHWs pe3y/ibTaTOB W3MepeHu U BBoga 6a3oBOro UMeHW aiinoB pe3ynbTaTos.
MNogpobHaa nHpopmaums o parnax pesynbTaToB UIMEPEHUI NpeacTaBaeHa B pasgene 16.

K 6a3oBomy mmeHn ¢danna B npouecce paboTtbl npubopa byayt gobasneHbl Homepa
LUMKNOB TECTUPOBAHMA (NPWU CO34aHUM U COXPaHEHUN PalinoB NePBUYHBIX AAHHBIX), MO0 MeTKa
"-CLK" pna danna cBogHbIX pe3ynbTatoB uamepeHunin. Hanpumep, npu Boibope B AManorosom
OKHe 6a3oBoro mmeHun darina "TECT.txt", 6yaet co3gaHo MHOXKecCTBO $alnoB pes3y/bTaTos,
No OAHOMY ANA KaXKAOro LMKAA NPOrpammbl, U OAMH OBOLWMIA, CO CBOAHLIMU pe3yibTaTaMu
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nsmepeHnn (ecnm yctaHosneHa ranka "®ain no ULU", cm. pucyHok 102). MmeHa co3gaHHbIX
daiinos byayT cneayowmmm:

"TECT-00000000.txt" — ana daitna nepBUYHbIX AaHHbIX 414 WAros NoAroToBKK (€cin ecTb);
"TECT-00000001.txt" — ana daimna nepBUYHbIX AaHHbIX Aas unKkna Nel;
"TECT-00000002.txt" — ana damna nepBUYHbIX AaHHbIX AA5 UMKna Ne2;
"TECT-00000003.txt" — ana daimna nepBUYHbIX AaHHbIX Aas unKna Ne3;

"TECT-CLK.txt" — nns ¢pana cBOAHbLIX Pe3ynbTaTOB U3MEPEHUI (ecnum 3a4aHo0).

Bce dainbl byayT coxpaHAaTbea B BbibpaHHyto [Monb3oBaTesiem Nanky M nocae 3aBeplieHus
BbIMO/IHEHMA 3a4aHHOM NPOrpammbl TECTa UX KONMYECTBO OyaeT COOTBETCTBOBATb KOIMYECTBY
BbIMO/IHEHHbIX LMKAOB MNporpammbl TecTupoBaHua XWUT, BKawuas ¢ann  pesynbTaTos
BbIMO/IHEHMA LWAroB MNOAroTOBKM M ¢alil pes3y/bTaTOB BbIMNOJHEHMA LWAroB 3aBepLUeHus
NPOrpammbl TECTUPOBAHUSA, a TaKXKe dain CBOAHbIX PEe3y/IbTaTOB U3MEPEHUA.

BHUMAHUE! Bo usberkaHume cb6oes B pabore M nyraHuubl B daiinax pesynbtatos
u3mepeHuii, Ha KomnbioTepe [lonb3oBarens Heob6XO4UMO KaXKAabli pa3s nNpu 3anycke
oyepeaHOro TecTa co34aBaTb OTAE/bHYIO NaNKy A8 pasmelleHus ero pesyabratos!

fanka "3M3LWU oTkn." (cm. pucyHok 102) npegHasHayeHa ANA OTKAOYMEHWMS 3alLuThbl
no MrHoBeHHOMy 3aBepweHnuto LWara. Mpu HeobXxoAMMOCTM AaHHYIO Fanky cnepyet
yCTaHaBAMBATb MNepes KaXKAbIM 3aMyCKOM MOArOTOB/IEHHOM MPOrpammbl TECTUPOBAHUA
Ha BblOpaHHOM KaHane KHonkoi "Myck". MoapobHas WMHPopmaumsa o 3awmTax npubopa
N aBaPUINHbIX PEXMMAX NPeACTaB/eHa B pasaene 22.

KHonka "Myck" (cm. pucyHok 102) npepHasHayeHa AAa 3anycka MnoAroToB/AEHHOM
NPOrpaMmbl TECTUPOBAHMA Ha BbINONHEHWE ANA BbIOBPAHHOrO KaHana npubopa.

KHonka "Myck" 6yaeT He akTMBHa, a 3anycK Tecta XUT byaeT HEBO3MOXKEH, ec/un:

e HeT ycTaHOB/EHHOM CBA3M MexKay npubopom un KomnbtoTepHbiMm UHTEpdelicom;

e BbibpaHHbIM KaHan npubopa HaXOAUTCA B COCTOAHMM, OTAMYHOM OT "MPOCTOM" (kaHan
He roToB K paboTe);

e KaHanbl, MoArotoBAeHHble ANA MNapannenbHon paboTbl € BbIOPAHHBLIM KaHA/OM,
HaXOAATCA B COCTOSHWMM, OTAMYHOM oT "MPOCTOM" (KaHanbl He roToBbl K paboTe)
(Tonbko ana AHanusatopos ACK2.5.10.2 n ACK2.5.10.8);

e He BBeAeHbl UNN BBEAEHbl HEKOPPEKTHbIE 3HAYEHUA ANA OLHOTO UAWN NS HECKONbKUX
napameTpoB 3a4aHHOM nporpammbl TecTMpoBaHuAa XUT (OKHa € HEKOPPEKTHbIMMU
3HaYEeHMAMM NOACBEYMBAOTCA KpacHbIM UBeTOoM). OKHO C HEeBEPHO BBEAEHHbLIM
3HaYeHMeM napameTpa MOXKET HaxoAMTbCcA B HEBUAMMOM YyacTh obnactm "Mporpamma”
Ha cTpaHuue "3agaun"” KomnbtoTepHoro UHTepdeica. CnegyeT Mcnonb3oBaTb Noaocy
NMPOKPYTKM B NpaBoi Yactu obnactm "lMporpamma” ana npocmoTpa BCeX BBeAEHHbIX
3HAYEHUIN NapameTpPoB AN1A BCEX BO3MOMKHbIX 42 LWAroB LMKAMYECKON YacTu 3a4aHHOM
nporpammbl TectuposaHmna XUT;

e 33paHHaA NporpamMmma TeCTUPOBAHUA HE COLEPKMUT HU OAHOrO wWwara (4N Bcex Laros

13 BbINaAaoLLMX CIMCKOB BblbpaH NyHKT IHeT =] );
e He BBeaeHO HasBaHMe Tectnpyemoro XUT;
e He BblbpaH NyTb K pannam pesy/ibTaToB USMEPEHWUIA.

Mocne BbINOJIHEHUA BCEX BbILIENEPEUYNCIEHHbIX YCNOBUIA, 3aMyCK NOATOTOB/IEHHOrO TecTa
KHonKou "MMycK" byaeT paspeLlueH.
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19.3 CtpaHuuya "TPAOUKN"

CtpaHuua '"Tpadumkn" Heobxogmma pana oTtobpaxeHua rpadukoB 3apaga-paspaaa
TecTupyemblx Ha npubope XMUT M no3sonseT BM3yasnbHO HabAwAaTb 3a XO040M MpoLecca
TECTUPOBAHMA B peasibHOM BpeMeHU (CM. pucyHok 105):

E_I V5128 IP192,168.100.102 AHANN3ATOP XMMWYECKWMX MCTOUHMKOE TOKA ACK2.5.10.8 - [m} x
Janaum ,m PesyneTatel | AHanus Hactpaiiku
BrIBOMTE Ha rpadikid Mpaduiky sapana-paspana / paseepTkM
[usLim =l[Te+npea 1 =][BceTomn | a Tpaspycu UIE, 11
Buifiop aaHHbI

I'p. 01: | Kanan 1
[p. 02 |Kanan 2
Fp. 03: | Kanan 3
I'p. 04: | Kanan 4
[p. 05: |Kanan 5
Ip. 06: [Kaman &
Ip. O7: | Kanan 7
Mp. 08: |Kanan 8
Ip. 03: [arin1
Fp. 10| Paidin 2
Fp. 11:| Faiin 3
Mp. 12| Paind
Fp. 13| Palin b
p. 14 Paiin B
Mp 15| Pain?
Tp 16 [Panns ~|

Brifop coxpaHeHHeix eainos R

3000

UIPROEESR
| | |

(2500

(2000

(1500

(1000

[ 500

Aol oo fafafafafafafa]q

Hanpamenve, B
Tok, mA

N

AR R CA R E AR R R R LA R

[-500

Wnkm
P e e e <3 [ pen >>>>| ? {1000
% ain He BeIfipaH
P2 e <] e 2] 3y >>>>| ?
% ain He BeIfipaH
P3| e e e 2 3y >>>>| ?
% ain He BeIfipaH
P | e e e 2] 3y >>>>| ?
% ain He BeIfipaH
Ph| e e ¢ 3] 23] 3> >>>>| ?
% ain He BeIfipaH
Ph| e e e[ <3233 >>>>| ?
% ain He BeIfipaH 1
P e cee] e ¢33 30 >>>>| ?

Paiin He BiGpan HacTpokita BepTHIANEHER LWHaN FPAPHILOE [MUH. /Make. ] O08nacTe NOCTPOEHHA
PB| e cee] ¢33 3 >>>>|

Era———— UE[1 |4 1mea[3000 3000 PrBr[12000[12000 ReOm[0  [0.003 ESROM[0  [092 @mésl0 [3000 EwBre[1000 [11000 | |Porm | Cerea | Ousctime | bmp

Kanan Ml = Kanan N2 = Kanan N3 = Kahan N4 = Kanan N5 = Kanan N6 = KaHan N7 = Kanan NeB =
Beaywmi Beaywmi Beaywmi Beaywmi Beaywii Beaywmi Beaywmi Beaywmi

Pexunt DCHCC Pexunt: CHCC Pestunt. CHCC Pestors. CHOC Pesna: DCHCC Pexunt: DCHCC Pestrt; CHOC Pesnt DCHCC

Luka: 10 War: & Luea: 9 War: 4 Wbtk 7 War: 4 Wk 10 War: 4 Lukn: 7 War: 6 Luka: 10 War: & Wnkn 7 War: 4 1k 9 War: 6
u: 3157 B u: 3.505B u: 3573B u 3591 B [} 31398 u: 2945 B u 3.510B [} 3.063 B

| @25s  -2.6500 A | @258 24994 |@28s 2,500 A |@28a: 2,600 A | @258 -2.600A | @254 -2.500 A @284 2,600 A | @254 -2.600A
ESR 0.0260 Om ESR 0.0369 Om ESR 0.0343 Om ESR 0.0373 Om ESR | ESR 0.0281 Om ESR 0.0271 Dm ESR 0.0327 Om

Cron Cron Cron Cron Cron Cron Cron Cron

[-1 500

[-2 000

[-2 500

0 10 E) ) a0 50 &0 7 an 0 100 110 120
Bpents,

PucyHok 105 - CtpaHuua "Tpadpukn" KomnbtotepHoro UHTepdeica Ys128

[NaBHbIM KOMMOHEHTOM CTpaHuubl "lpadukn" asnsetca obnactb NocTpoeHua rpadpukos
3apAaga-paspaga rectmpyembix XUT.

Kpome Toro, ctpaHuua "Ipadmkun" coaepunt naHenb "Bblbop coxpaHeHHbIX ¢painnos RAW",
KOTOpaa no3BosAeT BblbpaTb, OTKPbITb M NPOAUCTbIBATL (alifibl NEPBUYHBIX AaHHbIX, paHee
COXpaHeHHble Ha KommnbloTepe Monb3oBatens (uctopuuyeckme ¢dannbl). O4HOBPEMEHHO MOTYT
6bITb BbIOPaAHbI, OTKPbITbI U MPOCMOTPEHbI BOCEMb UCTOPUYECKUX PaliioB HE3aBUCMMO ApYyr
OoT apyra. JaHHble M3 BbIOpPaHHbIX UCTOPMYECKMX $alnoB MoryT ObiTb BbiBEAEHbl B 0061acTb
noctpoeHma rpaduMkoB, B AOMNOJAHEHWE K rpadMkam 3apsaga-paspaga, oTobparKaembim
B peanbHOM BpemeHu B xoge TectuposaHua XUT. Takaa BO3SMOXKHOCTb NO3BOAAET, HAaNpumep,
BM3YyanbHO CPaBHUTb KpuBble 3apaga-paspaga tectmpyembix XUT n HEKOTOPOro 3TasIOHHOro
XUT, nnn gaxke cpaBHUTb KpuMBble 3apAaga-paspaga oaHoro u toro e XUT, HO Ha pasnnyHbIX
LMKNaX TECTUPOBAHUA B XOA4E BbIMOJIHEHWA UCMbITAHWUN.

MNoapobHee O NpocmMoTpe COXPaHEHHbIX paHee ¢aliioB NEPBUYHbIX AAHHbIX U ¢dalinoB
CBOAHbIX pe3ynbTaToB M3MepeHuit cm. pasgen 20.

B o6nacTb nocTtpoeHua rpadmkos moryT BbiTb O4HOBPEMEHHO BbiBeAEHbI 16 rpynn gaHHbIX,
npuyem Ha Ka)kgyto rpynny no Bblbopy Monb3osatens moryt 6biTb BbiBEAEHbI pPe3ynbTaTbl
N3MepeHUn N3 cnepyowmx NCTOYHMUKOB:

e Hert (rpynna He BbIBOANTCA Ha rpaduKm);
e @ainn Neoi;
e @ainn No2;
o ®daiin Ne3;
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o ®daiin No4;
o ®daiin No5;
o dainn Nob;
e @ainn Neo7;
o ®daiin Ne8;
e KaHan Neil;
e KaHan Neo2;
e KaHan Ne3;
e KaHan Neo4;
e KaHan No5;
e KaHan No6;
e KaHan Neo7;
o KaHan Ne8.

B 3aBMCMMOCTM OT TUNa MOAKAOYEHHOro npubopa, BO3MOXHOCTb BblbOpa KaHanoB
No2 — Ne8 morKeT OTCyTCTBOBATD.

Bbi6Op *Kenaemoro UCTOYHMKA AaHHbIX A1 KOHKPETHOW rpynnbl rpaduKoB OCyLLecTBAseTcA
C TMOMOLLbID COOTBETCTBYIOLLErO BbINaAAMOWEro cnucka B obnactm "Bbibop AaHHbIX"
(cm. pucyHok 106):

Brigop naHHeR

Ul PROEESRA
Mp.0:|KaHan1 ~| AN ENE B | ©— -~

Mp. 02 |Kanan2 ~|ANENE B | = -
Mp. 03 |Fanan3 ~|ANEENE N | « -~
Mp. 04: |Fanand ~ | EEEEN 0| = -
Mp.05: |KaHan5 ~|WEEENN

Mp. 06 |KananE ~ |l EEEN B | = _~
Mp. 07 |Kanan? = | B HEN

[p. 02 |Kanand - ——
Mp.0%|Fatin]l ~ HEANENE N - -~
Mp 10| Fatin2 ~ AHEEEE N | — -
Mp. 11 |Faind ~|WANENE N “'-“‘:l"
Mp. 12 |Faind ~ AEEEEE N | = -
Mp. 13 |®aind ~|WHREEEEN

Mp 14 |FainE ~|WEEEEN B | = -
Mp 15 | Fain 7 «| B EEN

Mp. 16 |Paiind - ——

PucyHok 106 — MaHenb BbIbopa AaHHbIX U HACTPOIMKM OTOBpaXkeHuA
rpadu1KoB 3apaga-paspaaa

Kaxkpgaa rpynna gaHHbIX BKAKOYAET B cebs cemb Pa3NYHbIX NApPpameTpoB, KOTOpPblE MOTryT
6bITb BblBEAEHDbI B obnactb nocTpoeHunA I'pa(bl/IKOB.

e Hanpsa)eHue Ha XUT, U, B;

o Tokuepes XUT, I, MA;

e MouwHocTb Ha XUT, P, mBrT;

e ConpoTtusneHue paspaga XUT, R, Om;

e HakonneHHbix XUT 3apag, Q, mA-y

e HakonneHHaa XUT aHeprua, E, mBT-y

e ESR XWUT (cm. nogpasgen 13.2 1 13.3), Om.

N3 3Tux cemn napameTpoB O04HOBPEMEHHO B 06/1acTb NOCTPOEHUs rpadpuKkoB MoryT bbiTb
BbiBeAEeHbl [Ba MapaMeTpa B pPas/IMiHbIX KOMBMHAUMAX B 3aBUCMMOCTM OT BPEMEHMU
WAW B 3aBUCUMMOCTU APYT OT Apyra.
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ConpotusneHne paspaga XMUT R BbiBOAMUTCA Ha rpaduKu TONbKO ANA Tex TO‘-IeK*,
ONs KOTOpbIX HanpaxeHne Ha XUT nonoxutenbHo, a TOK yepe3 XUT oTpuuateneH (To ecTb
npoucxoant paspas XUT B 061acTU NONOMKUTENbHbBIX HanpsxeHun). Ons ocTanbHbIX TOYeK
conpoTtusneHune paspaga XUT BbIUMCNATLCA U BbIBOAMUTLCA Ha rpaduKkm He byaerT.

MowHocTb Ha XUT BbiBOAUTCA Ha rpadmKM C TEM e 3HAKOM, YTO U TOK Yepes XUT.

[Ona KaxKAoro napameTpa KaxKAoOW rpynnbl AaHHbIX MOXHO 334aTb UBeT rpaduka.
Ona Bblbopa uUBeTa rpaduKa KOHKPETHOro napamMeTpa KOHKPETHOW rpynnbl AaHHbIX
HeobX0AMMO HaXKaTb HA COOTBETCTBYHOLWMIA LBETHOMW NPAMOYroNbHUK Ha naHenn "Bbibop
AaHHbIX" (cM. pucyHOK 106). MpuK 3TOM OTKPbIBAETCA AMAN0rOBOE OKHO BbibOpa LBeTa, KoTopoe
NO3BO/IAET 3343aTb LBET A1 KOHKPeTHOro rpadmKa (cm. pucyHok 107):

H

Leer

OcHoBHBIE UBETA:

EEENET |
TTHENEN
EEEENT
THEEET

LononHuTensHelE UBETE:

OnpeaennTe UBeT >3 |

QK | CmenHa

PucyHok 107 - OkHo Bbib6opa uBeTa rpadmkos napameTpos (U, I, P, R, ESR)

[N Ka)aon rpynnbl AaHHbIX MOXHO HACTPOUTb BUJ TOYEK, MO KOTOPbIM CTPOATCA
rpadukn. Bbibop BMAA TOYEK OCYLLECTBAAETCA M3 BbiNaAaloWwmx CMUCKOB B NPaBOM 4YacTu
naHenn "Bbibop aaHHbIX" (cm. pucyHok 108):

Brifiop gaHHe: UIPROEESR

Mp.01:|Kanan1 ~ A NENNE B
Mp. 02 |Kanan2 ~ A NENNE B
Mp. 03 |Kanan3d ~|WANEEENE B
Mp. 04: |[Kanand ~|lEEEENE B
Mp. 05 |Kanan5 ~ | lEEEEN B
Mp. 0E: |K.aHanE - | M HEE N
Mp. 07 |KaHan 7 = | B HENE N

-

4

ERREE

W
-1

PucyHok 108 - HacTpoiika Buga Touek ana rpynn rpadmKoB 3apaga-paspaga

MWHUMYM U MaKCMMyM LWIKaAbl 061acTM NOCTPOEHUA rpadUKOB HACTPaAMBAETCA OTAENbHO
ans Kaxpgoro napametpa (U, I, P, R, ESR). HacTpoiKa wKan ans napameTpoB OCYyLLECTBAAETCA
B 06.1acTn "HacTpolika BepTUKaibHbIX WKaa rpadmkos (MnH./makce.)" (cm. pucyHok 109):

HacTpoiika BepTUKaNEHER WKaN FPapUEoE [FUH. faks. ]
UE[ |4 Lw&[-3000 {3000 PmBr|-12000[12000 FkOm|0  |0003 ESROM[0 {012 Gredu|0 3000 EwBral-1000 11000

PucyHok 109 - Hactpoiika wkan napametpos (U, |, P, R, ESR)

* CM. nepeyeHb MPUHATbLIX COKPALWEHNI N 0603HAYEHUNA.
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B OKHa HaCTPOMKWM LWKan BBOAATCA 3HAYEHUS MMHMMYMa WM MAKCMMyMa LWKanbl ANA
KOHKPETHOro napameTpa, BBOAWTb 3HAYEHMA MUHMMYMa U MaKCMMyMa MOXKHO B NtO6bIX
COYeTaHUAX.

lWKanbl napametpoB B 06/1acTM MOCTPOEHMA TpadMKOB pasgeneHbl Ha 12 OCHOBHbIX
AeneHvin.  [na  npaBuAbHOrO OTOOpa)KeHUs CeTKM 0b6aacTm  NocTpoeHua  rpaduKos,
PEeKOMeHAyeTCs BBOAMUTb TaKMe 3HAYEHUA MUMHMMYMa W MaKCMMyMa AN KOHKPETHOro
napameTpa, 4ToObl pPasHUMLA MeXAay BBEAEHHbIM MAKCMMYyMOM W MUHMMYMOM XOPOLLIO
Aennnacb Ha 12 6e3 BO3SHMKHOBEHWUS MPPALMOHA/IbHbIX YMCEN.

O6nactb "BbiBOAUTL Ha rpaduKkm" npeaHasHavyeHa Ana Bbibopa KOMOUHAUMM NapaMeTpos,
HeobXxoAMMbIX ANA OoTOobpaxeHuMA Ha rpaduKax 3apafa-paspsasa, HACTPOMKM  perkuma
OTOOpaXKeHMA [aHHbIX A1A TeKywero M npeabloyllero UMKAOB, a TaKXKe OorpaHuYeHun
KO/IMYECTBA TOYEK, MO KOTOPbLIM CTPOATCA rpaduKm (cm. pucyHok 110):

B BIEOAMTE Ha FPatkEM

o || Te+npea 1w |[1000Te v |

PucyHok 110 - O6nacTb HaCTPOMKM BbIBOAA AaHHbIX Ha rpadmKmM 3apAaga-pa3pasa

Ana ypobctBa paccMoOTpeHUs rpaduKM Ha PUCYHKAX HUMXKe NpeacTaB/ieHbl TONbKO ANA
OOHOro KaHana AHanusaTopa. BbiBOA AaHHbIX OCYWeECTBAEH W3 UCTOpMYEcKUx dalinos
pe3ynbTaToB ANs TECTa, BbINOJIHEHHOTO paHee, B MPOLU/IOM, U Pe3yNbTaTbl A1 KOTOPOro Hbian
COXpaHeHbl Ha KomnbtoTepe Mosnb3oBaTtens (cm. pasgen 20).

[laHHble Ha rpaduKKM 3apaaa-paspALa MOXKHO BbIBOAUTL B CIeAYHOLLMX PEXUMAX:

e TO/IbKO TEKYWMUIN BbINOJSHAEMbIM UUMKA nMbO AaHHble AnsA uMKna M3 BblGpPaHHOro
ncTopuyeckoro ¢aiiia NnepBUYHbIX AaHHbIX;

o TeKywMmi BbINOAHAEMbIN LMKA (AMBO AaHHble ANA UUKAa U3 BbIBpaHHOrO MCTOPMUYECKOTO
dana nepBUYHbIX [AaHHbIX), a TaKXe MNpeablaylnii  3aBepLlUeHHbIN  UMKA
(nbo pmaHHble M3 ucTopuyeckoro damna gna npeabliaywero LUMKNa, OTHOCUTENbHO
LUMKNa B BblOpaHHOM mucTopuyeckom daine). Mpu stom rpadukn ans npeabiayliero
UMKNA PacnonoXeHbl CneBa OT TEKYLLEero UMKAa (Tak, Kak 3TO Npoucxoamno Mo xoay
BpemeHu). [aHHbI pexum oTobparkeHus yaobeH anAa HabnwaeHua 3a X040M
TECTUPOBaAHUA B peasibHOM BpemeHu. pu 3Tom B 06/1acTU NOCTPoeHua rpaduKkos
oTobOparkaetcA OAWH TMOJIHbIM 3aBEPLIEHHbIA NpPeablaAyWNIA  UUKA, W HEenosHbIN
BbIMOJIHAEMbIA  Tekywmin. [pu  3aBeplleHUMM TEeKyWero LUMKAa OH CTaHOBUTCS
npeabiayumm, a NPoL/bI NpeablaAyLINIA UMK yaandeTca u3 obiactn rpapukos. Takum
o06pasom, rpadmKkn AMHAMMYECKM 06HOBAAOTCA, HO B 06/1acTM rpadmMKoB BCerga MoXKHO
Habn[aTb OAMH MOJIHLIA 3aBEPLUEHHbIN LMKA NPOrpammbl TECTUPOBAHMA U YACTUYHO
TEKYLWMIN BbINO/IHAEMbIN LUK,

o TeKywmit BbINOJHAEMbIN LMKA (MMBO AaHHble ANA UUKAA U3 BbIBPaHHOTO MCTOPUYECKOro
dana nepBUYHbIX AaHHbIX), a TaKXe nNpeablaylnit  3aBEpLIEHHbIN  LUKA
(nbo paHHble M3 ucTopuyeckoro damna ans nNpeaplaywero LMKAa, OTHOCUTENbHO
UMKNa B BblbpaHHOM ucTopuyeckom ¢anne). Mpu 3Tom rpadukm Ana npeablayLiero
UMKNA pacnofioXKeHbl c3aau, nog rpaduvkamu AnA TEKyLWero uuKna, Takum obpasom
rpaduKmM ANA TeKYLEro BbINOAHAEMOrO LiMK/Aa OKa3blBAOTCA HAaNIOXKEHHbIMM HA FpaduKu
ANA NpeaplayLero 3aBeplweHHoro uukaa. [aHHbli pexxnum otobpaxkeHua yaobeH ana
HabnogeHna 3a nosegeHnem Tectupyemoro XUT ¢ ObICTPO  M3MEHAKOLWMMUCA
XapaKTepuUCTUKaMn. B aTom perknme nerko BUAETb, HACKO/IbKO M3MEHUAUCH FPadUKn
3apaga-paspaga XUT Ha TeKyLem UMKae OTHOCUTEeNbHO rpadmuKoB 3apaga-paspasaa Toro
e XUT, HO Ha npeablayLLem LUmKae.
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Bbibop pexuma oTobpaxkeHUA [OaHHbIX ANA TEeKylWero W npeablayuwero LUWKAOB
OCYLLECTB/IAETCA C MOMOLLbIO BbINaZalOWEro CNUCKa, PacroJIOKEHHOTO B CPeAHen 4acTu
obnactu "BbiBOAMTL Ha rpaduKkmn” (cm. pucyHok 111).

BrlBoauTE Ha rpadee

|L|[t],|[t] j|TK.+ npea. I ﬂ|BDETDqKHj
BriGop oaHHE:

T+ npen, [

PucyHok 111 - HacTpoitKa pexxuma oTobparkeHns AaHHbIX A8 TEKYLWEro U npeaplayuero
LMKNOB NPOrpamMmmbl TECTUPOBAHUA

Mpumepbl oTobparkeHUa rpaduKoB 3apAfa-paspasa B Pas/IMYHbLIX BapuMaHTaxX HACTPOMKM
penmma OTObparKeHMA [aHHbIX ANA TEeKylWwero v npeaplaywero UMKAOB MpeacTaBieHbl
Ha pucyHKax 112 —114.
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PucyHok 112 - BbiBoA, Ha rpaduKmM AaHHbIX TONIbKO AN TEKYLLErO BbINOAHAEMOro LKA
(Ha rpadmkax byaeT nokasaHa TONbKO BbINOJHEHHAA YacCTb TEKYLLEro LK)
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PucyHok 113 - BbiBo4 Ha rpaduKKM gaHHbIX 418 TEKYLLETO BbIMNOJHAEMOrO LUWKAA,
a TaKXe 4na npeablayLero 3aBepLlleHHOro umkna. Npadukm gna npegplaywero unKkna
Haxo4ATCcA caieBa OT rpadMKOB BbINOJIHAEMOTO LIMK/A, B COOTBETCTBME C XO40M BPEMEHM.
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PucyHok 114 - BbiBoA Ha rpadUKKM AaHHbIX ANA TEKYLLETO BbINOAHAEMOrO LUKAA,
a TaKXe 4NnA npeablayLero 3aBepLlieHHOro umKkna. Npadukm ona npeaplayLlero 3aBepLllieHHOro
LMKNA HAaX04ATCA €3a4M 3a rpadpmKamm oA TEKYLLETO BbINOAHAEMOTO LMKAA M OKA3bIBAKOTCA
NoANOXEHHbIMM NOA rPAaPUKKN ANA TEKYLLEFO BbINOSHAEMOTrO LIMKAA.
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Bbibop Hy*KHOM KombuHaumm napametpos (U, |, P, R, ESR) gns otobpaxkeHus B ob6nactm
NOCTPOEHUA rPadUKOB, OCYLLECTBAAETCA C MOMOLLbIO BbIMNAAAOWEro CrNCKa, PacrnoioKeHHOro
B 1€BOM YacTn obnactn "BbiBoanTb Ha rpadmkn” (cm. pucyHok 115):

BbIBD.IJ,WI'b Ha rpafkH

|L|[t],|[t] j|TK.+I‘IpEﬂ.ﬂﬂ|BCETDHKHﬂ
——— "

UIFPROEESR
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PucyHok 115 - Boibop KombUHauMmM napameTpos, BbIBOAUMbIX HA rpaduKm

Nmetowmeca napametpsl (U, I, P, R, Q, E, ESR) MmoXXHO BbIBOAUTb Ha rpaduKn B cneaytowmx
KOMBuHaumax:

"U(t), I(t)";
"U(t), P(1)";
"U(t), R(t)";
"U(t), Q(t)";
"U(t), E(t)";
"ESR(t), U(t)";
"ESR(t), I(t)";
"P(t), I(t)";
"R(t), I(t)";
"Q(t), I(t)";
"E(t), 1(1)";
"ESR(U)";
"ESR(1)";
"u(Q)";
"U(E)";
"u(-Q)";
"U(-E)";
"u(1)";

HI(U)II

roe t — Tekylwee Bpemsa npouecca TeCTMpoBaHMA OT Hayana ovyepeaHoro uukna.

Bbibop KombuHaumm "U(t), I(t)" npuBoguT K oTObBparkeHuo B 06/1aCTM MNOCTPOEHUA
rpadmnKos 3aBucMmocTen HanpaxkeHmns Ha XUT U n Toka yepe3 XUT | oT BpemeHu. HanpskeHune
Ha XUT U BbiBOAUTCA MO LWKane cnesa, Tok yepes XUT | — no wkane cnpasa. MNonoxutenbHble
3HauYeHMA TOKa B obuiem cnyyae COOTBETCTBYHOT npoueccy 3apaga XUT, oTpuuatenbHble —
npoueccy paspaga. HWKHAA WKana — WKana BpPemMeHM (HacTpauBaeTcs aBTOMATUYECKW)
(cm. pucyHok 113).

Boibop KombuHauumm "U(t), P(t)" npuBoguT K oTOGparkeHUto B 06/1aCTU MOCTPOEHMA
rpadukoB 3aBUcUMMocCTer HanpskeHua Ha XUT U mn mowHoctm Ha XUT P ot npouecca.
HanpsaxeHune Ha XUT U BbiBOAUTCA MO WKane cnesa, mowHoOcTb Ha XUT P — no wkane cnpasa.
MNonoxutenbHble 3HAYEHMA MOLLHOCTM COOTBETCTBYIOT MNOAOXUTENbHOMY TOKY 4depe3s XWUT,
1 B 06LLEM C/ly4ae COOTBETCTBYIOT npoueccy 3apaaa XUT, oTpuuaTesibHble 3HaY€HMA MOLLHOCTM
COOTBETCTBYIOT OTpMUATENIbHOMY TOKY, U B obLiem cnyyae COOTBETCTBYIOT MpoLeccy pa3pasa
XUT. HUXKHAA WKana — WKana BpeMeHU (HacTpanuBaeTca aBTOMaTUYECKN) (CM. pUcyHoK 116).

KombuHauusa "U(t), P(t)" no3sonseT NpoKOHTPO/IMPOBaTb KauyecTBO OTPaboTKM npubopom
334aHHON nporpammbl TectTupoBaHua XUT Ha warax 3apAaga uam paspaga XUT noctosHHOM
MOLLHOCTbIO, B peXume pasBEPTKM MOLHOCTU WUAN B pPeEXUMEe WMMNY/bCOB MOLLHOCTU
(cm. pasgen 11).
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PucyHok 116 - BbiBog Ha rpaduKmn HanpsrKeEHWA U MOLLHOCTM Ha XUT

Bbibop KombuHauum "U(t), R(t)" npusoaut K oTOGpa)keHWo B 061aCTU MOCTPOEHMUA
rpadMKoB 3aBUCMMOCTEN HanpaxxeHna Ha XUT U n conpoTtueneHuna paspaga XUT R oT BpemeHu.
HanpsaxeHne Ha XWUT U BbiBOAMTCA NO LWKane cnesa, conpotumsneHune paspaga XUT R
BbIBOAMUTCA MO LLIKaJe cnpasa (cm. pucyHoK 117):
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PucyHoK 117 - BbiBoA4 Ha rpadmKmn HanpsaXXeHnsa u conpoTmaaeHuna paspaga XUT
118



ConpotusneHne paspaga XWUT R BbiBOgUTCA Ha rpaduKM TONBbKO ANA Tex TOYeK,
ANA KOTOpbIX HanpsykeHne Ha XUT nonoxutenbHo, a ToK yepe3 XUT oTpuuateneH (To ectb
npoucxoant paspag XUT B 061acTV NONOKUTENbHbIX HanpsxKeHwun). Ons ocTanbHbIX TOYeK
conpotuBneHne paspaga XUT BblMUCAATLCA M BbIBOAMTBCA HA rpadukm He ByaeT M 4yacTb
rpadmKa conpoTmsaeHma paspaga R moxeT oTcyTcTBOBaTh (CM. pUCyHOK 117).

HWKHAA WKana — WKana BpemeHn npouecca (HacTpanBaeTca aBTOMATUYECKM).

KombuHauma "U(t), R(t)" no3sonseT NpoKOHTPOAMPOBATb KayecTBO OTPaboTKM npmubopom
33gaHHON nporpammbl TectupoBaHua XUT Ha warax paspsaga XUT Ha 3agaHHOe MNOCTOAHHOEe
CONPOTUBNEHWE, B PEXUME PAa3BEPTKM CONPOTUBNEHMA PA3PALA, a TAKKe B PeXXUme MMNYbCOB
conpoTusneHua (cm. pasgen 11).

Bbibop kKombuHauum "U(t), Q(t)," npuBoanT K oTObpaxkeHUto B 061aCTU MOCTPOEHMA
rpadpMKoB 3aBUCMMOCTEN OT BpeMeHU HanpaxeHua Ha XUT U n HakonneHHoro XUT 3apaga Q
oT BpemeHu. HanpsaxkeHue Ha XUT U BbIBOAUTCA NO LWKaAe c/ieBa, HaKonaeHHbld XUT
3apAg Q — no wkane cnpasa. HUKHAA WKana — WKana BpemeHun (cm. pucyHok 118).

lpaduk 3apaga Q oTparkaeT CymmapHbIi 3apaa, nepesaHHbln Ha XUT B npouecce 3apAaga
M BO3paweHHblh oT XWUT B npouecce paspaga. Beuagy BO3MOMHbIX NOTepb 3apaga
B Tectupyemom XWUT, 3apaa, BospauweHHbin oT XUT B npouecce paspaga, MOXKET OKa3aTbCs
MeHblLUe 3apaga, nepegaHHoro Ha XUT B npouecce 3apaga. Benay atoro, rpadumk 3apaga moxet
MMeTb Pa3pbiB (CKaYeK) Npu nepexoge OT O4HOrO LMKAA 3apAga-pa3pasa K 4pyromy.
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PucyHok 118 - BbiBoA Ha rpaduKkmn HanpsrkeHusa Ha XUT n HakonneHHoro XUT 3apaaa

Bbibop kombuHauum "U(t), E(t)," npmBoauT K oTObOparkeHutio B 06/1aCTM NOCTPOEHMUA
rpadmKoB 3aBUCMMOCTEN OT BpeMeHU HanpsaxeHua Ha XUT U n HakonneHHou XUT aHeprum E
OT BpemeHu. HanpaxeHne Ha XWUT U BbIBOAUTCA NO LWKane cnesa, HakonneHHaa XUT
sHeprua E — no wkane cnpasa. HUXHAA WKana — WkKana BpemeHu (cMm. pucyHok 119).

paduk 3aHeprnm E oTparkaeT cymmapHylo 3Hepruto, nepegaHHyio Ha XUT B npouecce
3apAaga v BospalleHHyto ot XUT B npouecce paspaga. Benay notepb sHEprMn B TeCTUpyemom
XWUT, aHeprua, so3paleHHana oT XUT B npouecce paspana, MOXKET OKa3aTbCA MEHbLUIE 3HEPIUMU,
nepenaHHon Ha XUT B npouecce 3apaga. Bemay atoro, rpadumk aHeprun moxKeT UMeTb pPas3pblB
(ckaueK) npu nepexoae OT OAHOMO LMKAA 3apsaaa-paspasa K apyromy.
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PucyHok 119 - BbiBog Ha rpadmKkmn HanpsaxkeHna Ha XUT n HakonaeHHon XUT sHeprum

Bbibop KombuHauum "ESR(t), U(t)," npmBoauT K oTobpaxkeHuo B 061acTU MOCTPOEHMUA
rpadpukoB 3aBucumocTeit oT BpemeHun ESR XUT, namepeHHOro mMetogom Mepmoanyeckoro
npepbiBaHMA TOKa WM B pPEXUMAX MMMNYAbCOB TOKA, MOLHOCTU WAW CONPOTUBAEHMUA
(cm. nogpasaen 13.2 u 13.3), u HanpsxeHua Ha XUT U. ESR XUT BbiBOAMTCA NO LWWKane CNeBa,
Hanps»keHne Ha XUT U — no wkane cnpaBa. HUXKHAA WKana — WKana BPEMEHU (CM. PUCYHOK
120 n pucyHok 121):
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PucyHok 120 - BoiBoA, Ha rpaduKku HanpsxkeHua n ESR XUT

120



ESR XUT moxeT nameparbca meTogom npepbiBaHUA TOKa yepe3 XUT TONbKO B pexrnmax
CHCC, CHCP, DCHCC, DCHCP, DCHCR, a Tak)e B pexumme pa3sBEPTKM TOKA, MOLLHOCTU WUAM
CONpPOTMBAEHUA paspagda, WU TONbKO ecan usmepeHue ESR 33g4aHO M HacTpoeHo npu
dbopmMpoBaHUM Nporpammbl TeCTUpoBaHMA (cm. pasaensl 11, 13 n noapasgen 19.2). Takke,
MrHOBeHHbIe 3HaueHnsa ESR XUT moryT 6bITb NONYyYEHbI B peXMMax MMMY/1IbCOB TOKA, MOLLHOCTH
WM CONPOTUBAEHMA. B OCTaNbHbIX peXXMMaX MrHOBEHHbIe 3Ha4YeHMA ESR XUT He usmepsatoTcs,
N ANA TaKUX PEXKMMOB YacTb rpadmKka ESR 6yaeT otcytcTBOBaThH (CM. prcyHOK 120).
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PucyHok 121 - BbiBoA4 Ha rpaduKu HanpsarKeHna n ESR XUT
(rpadvKkn npuBeaeHbl AN WENOYHOM baTapeliku popmaTa AA)

Bbibop KombuHaumm "ESR(t), I(t)" npuBoanT K OTOGparkeHWo B 061aCTM MOCTPOEHMUA
rpapumkoB 3aBucumocTeit oT BpemeHun ESR XUT, namepeHHOro mMetogom NepuoanyecKkoro
npepbiBaHMA TOKa WM B pPEXMMAX WMMMNYAbCOB TOKA, MOLWHOCTU WAM CONPOTUBAEHMA
(cm. nogpasgen 13.2 n 13.3), u ToKa yepes XUT I. ESR XUT BbiBOAMTCA NO LWIKane ciesa, TOK
yepes XUT | — no wkKane cnpaBa. HuXHAA WKana — WKana BpemeHu (HacTpauBaetcA
aBTomMaTmyecku). MNoscHeHUs K BbiBOAY Ha rpadukm pesynbrtatoB namepeHua ESR cm. B ab3aue
c onucaHMem KombuHaumm "ESR(t), U(t)".

Bbibop KombuHaumm "P(t), I(t)" npuBogMT K oTOOpaxeHutio B 06/1aCTM MNOCTPOEHMUA
rpadmnKos 3aBMcUMOCTEN MOWHOCTU Ha XUT P n mrHoBeHHoro Toka yepe3 XUT | oT BpemeHMU.
MowHoctb Ha XUT P sBbiBOAUTCA NO WKane cneea, TOK 4vepes XUT | — no wkane
cnpaga. MoNoKnTenbHble 3HAYEHUA TOKA U MOLLLHOCTM B 06LEeM cly4ae COOTBETCTBYIOT 3apsay,
oTpuuaTe/ibHble — B 0OLLLEM C/ly4ae COOTBETCTBYIOT pa3paay. HMKHAA WKana — WKana BpemeHu
(HacTpanBaeTcAa aBTOMATUYECKM).

Bbibop KombuHaumm "R(t), I(t)" npuBoaUT K oTObpaxkeHUo B 061aCTM MOCTPOEHUSA
rpadmnKos 3aBucMmocTen conpotmeaeHma paspsaga XMT R n Toka yepes XUT | oT BpemeHMw.
ConpotusneHue paspaga XUT R BbiBOAMTCA NO WKane cnesa, TOK vyepe3s XUT | — no wkane
cnpaBa. [lonoXKuTenbHble 3HavyeHMA TOKa B obwem c/aydyae COOTBETCTBYIOT 3apAaay,
oTpuuaTesbHble 3Ha4YeHMA B 0OLLEM Cay4yae COOTBETCTBYHOT pa3pAaay. HMXKHAA WKana — wkana
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BpemMeHM npouecca (HacTpamBaeTca aBTomaTuyecku). [osAcHeHMA K BbiBOA4Y Ha rpaduku
conpoTmsneHua paspaaa R cm. B ab3aue c onmvcaHmem kombuHauum "U(t), R(t)".

Bbibop KombuHaumm "Q(t), I(t)," npuBoAMT K oTObBpa)keHUo B 061aCTU NOCTPOEHUA
rpadpMKoB 3aBMCUMOCTEN OT BpemMeHM HakonneHHoro XWUT 3apsga Q v Toka uepes XUT |
OT BpemeHW. HakonneHHbin XUT 3apag Q BbIBOAMTCA NO WKane caesa, TOK Yepe3s XUT | — no
WKane cnpasa. HUXKHAA WKana — WKana BpemMeHu.

lpadmk 3apaga Q oTparkaeT cymmapHbIi 3apag, nepefaHHbln Ha XUT B npouecce 3apaga
M Bo3palleHHbIn oT XUT B npouecce paspaga. BeBuAy BO3MOXHbIX MOTEpb 3apaga
B Tectupyemom XWUT, 3apag, Bo3paweHHbin oT XUT B npouecce pa3pAaga, MOXET OKa3aTbCA
MeHblLUe 3apaaa, nepeaaHHoro Ha XUT B npouecce 3apaga. Beuay atoro, rpaduk 3apaga moxet
MMeTb Pa3pbIB (CKauekK) Npu nepexoae OT O4HOrO UMKNA 3apAaa-pa3pasa K Apyromy.

Boibop KombuHaumm "E(t), I(t)," npuBoauT K oOTOGparkeHU0 B 06/11aCTM MOCTPOEHMUSA
rpadpMKoB 3aBUCMMOCTEN OT BpeMeHM HakonneHHon XUT sHeprum E n Toka uvepes XUT I
oT BpemeHn. HakonneHHaa XUT aHeprua E BbiBOgUTCA NO WKane cnesa, Tok vyepes XUT | — no
WKane cnpasa. HUKHAA WKana — WKana BpeMeHu.

lpaduKk aHeprmm E OTparkaeT CymMapHyl 3Hepruto, nepegaHHyto Ha XUT B npouecce
3apAaga v Bo3paleHHyto ot XUT B npouecce pa3paga. Bemay notepb saHeprum B TeCTUpyemom
XWUT, sHeprua, sospaleHHaa oT XUT B npouecce paspAga, MOXKET OKa3aTbCA MEHbLUE SHEPruu,
nepenaHHon Ha XUT B npouecce 3apaga. Bemay atoro, rpadmk sHeprum moxeT UMeTb paspbiB
(ckaueK) Npu nepexoae OT OAHOTO LMKAA 3apaaa-paspasa K apyromy.

Bbibop kombuHauum "ESR(U)" npuBoanT K oTobparkeHnto B 061aCTn NocTpoeHuA rpadmKkos
3asucumoctn ESR XUT ot HanpaxeHua Ha XUT U. ESR XUT BbiBOAMTCA NO LWKane cnesa
M cnpaa, HanpaxeHne Ha XUT U — no wkane cHu3y. lNoscHeHMA K BbiBOAY Ha rpadukm
pe3ynbTraToB namepeHma ESR cm. B ab3aue c onmcaHmem kombuHaumm "ESR(t), U(t)".

Bbibop kKombuHaumm "ESR(I)" npuBoauT K oTobparkeHnto B 061acTu NOCTpoeHus rpadukos
3aBmcumocTtn ESR XUT ot ToKka yepe3s XUT I. ESR XUT BbiBOAUTCA NO LWIKaie CneBa M cripasa, TOK
yepes XUT | — no wkane cHm3y. MoacHeHUsA K BbiBOAY Ha rpaduKkm pesynbtatoB nameperHunsa ESR
cMm. B ab3aue c onncaHnem KombuHauum "ESR(t), U(t)".

Bbibop KombuHaymm "U(Q)" npmBoauT K oTobpaxkeHUto B 061acTi NocTpoeHuna rpadukos
3aBMCMMOCTU HanpaxkeHnAa Ha XUT U oT cymmapHoro 3apaga XUT Q. HanpaxkeHne Ha XUT U
BbIBOAMTCA MO LWKaNe cneBa M cnpasa, 3apag XUT Q — no wkane cHU3y (CcMm. pucyHok 122).

lpaduK 3apsaga Q oTparkaeT CymMmapHbIi 3apag, nepesaHHbin Ha XUT B npouecce 3apaga
M Bo3palleHHbIn oT XWUT B npouecce pas3paga. BeuAy BO3MOXHbIX MOTEpPb 3apada
B Tectupyemom XWUT, 3apsaa, Bo3palLleHHbIM oT XUT B npouecce pa3paga, MOMKET OKasaTbCA
MeHbLUe 3apaga, nepegaHHoro Ha XUT B npouecce 3apaga. Bemay atoro, rpaduk 3apaga moxkeT
MMeTb pPa3pbiB (CKaYeK) Npu nepexoge OT O4HOIO LMKAa 3apAga-pa3pasa K 4pyromy.

Bbibop KombuHaumm "U(E)" npmBoauT K oTobpaxeHuto B 061acTM NocTpoeHus rpadukos
3aBMCMMOCTM HanpaxeHua Ha XUT U ot cymmapHoi sHeprun XUT E. HanpaxkeHue Ha XUT U
BbIBOAMUTCA MO LLIKaJe cnesBa U cnpasa, aHeprma XUT E — no wkane cHM3y (cm. pucyHokK 123).

paduK aHeprun E oTpaxkaeT CymmapHyH 3Hepruto, nepegaHHyto Ha XUT B npouecce
3apAaga v BospaueHHyto ot XUT B npouecce paspaga. BBuay notepb sHeprum B TeCTUpPyemom
XWUT, sHeprua, sospaleHHaa oT XUT B npouecce paspAana, MOXKET OKa3aTbCA MEHbLUEe SHepPruu,
nepeaaHHon Ha XUT B npouecce 3apaga. Benay atoro, rpadmk sHeprum moxxet MMeTb paspbis
(ckayek) Npu nepexoae OT OA4HOMO UMKAA 3apsaaa-paspasa K Apyromy.

Bbibop KombuHauum "U(-Q)" npnBoanT K 0TObpaxkeHUo B 061aCTM NocTpoeHua rpadpmkos
3aBMcMMOCTM HanpaxeHna Ha XUT U ot 3apaga Q, sosspaweHHoro XWUT npwu paspage.
HanpsaxeHne Ha XUT U BbIBOAMTCA NO LWIKane cnesa M cnpasa, Bo3spalleHHbin XUT 3apag Q —
Mo WKane cHM3y (cm. pucyHok 124).

Bbibop KombuHaumm "U(-E)" npruBoauT K oTobparkeHUto B 061acT NocTpoeHua rpadpmkos
3aBMCMMOCTU HanpaxeHua Ha XUT U ot sHeprum E, BosBpaweHHoM XUT npu paspage.
HanpsaxeHune Ha XUT U BbiBOAUTCA NO WKase caesa n crnpasa, Bo3sBpaweHHaa XUT sHeprua E —
Nno LWKane CHU3y.
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PucyHok 123 - 3aBucMMOCTb Hanpa*keHua Ha XUT oT cymmapHon aHeprum XUT
Bbibop KombuHaummn "U(1)" npusoant K otobpaskeHuto B 06/1aCTU NocTpoeHua rpadmnKkos

3aBUCUMOCTU HanpaxXeHnAa Ha XUT U oT ToKa yepe3 XUT I. HanpaxkeHue Ha XUT U BbiBOAUTCA
no wkKane caesa U cnpaea, Tok Yepes XUT | — no wkKane cHU3Yy.
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PucyHok 124 - 3aBncmmocTtb HanpsaxeHua Ha XUT ot Bo3BpaweHHoro XUT 3apaga

Bbibop KombuHaumm "I(U)" npusoguT K oTobpaxeHuto B 061acTn NOCTpoeHus rpadukos
3aBMCMMOCTM TOKa 4depe3s XUT | oT HanpaxeHua Ha XUT U. ToK uyepe3s XUT | sbiBOguTCA
Nno LWKane cneBa M cnpaBa, HanpsxeHue Ha XUT U no wkane cHu3y. [aHHaa ¢opma
oTobparkeHua pe3ynbTaToOB M3MEpPeHWit Ucnoablyetrca npu uccnegosaHun XUT metoaom
LUunknnyeckoit BonbTAMmnepometpum (LBA) (cm. pucyHok 125):
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PucyHok 125 - 3aBnucmmocTb ToKa Yepe3 XUT oT HanpsaxkeHua Ha XUT ana LBA
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BbibpaHHaA KombMHauMA napameTpoB BbIBOAWUTCA B 3aronoBKe 061acTU MOCTPOEHUA
rpadMKoB HenocpeacTBEHHO Hag, rpadmKamm (Ccm. pucyHok 125).

OrpaHuM4YeHUA KO/NM4YecTBa TOYEK, MO KOTOPbIM CTPOATCA rpaduKu 3apaga-paspasa,
334aeTca C MOMOLLbIO BbIMNaAatoLWEero cnmucka B npason Yactn obnactu "BbiBoanTb Ha rpadpuKkn”
(cm. pucyHok 126):

BrlBooMTE Ha rpafHEH

|L|[t],|[t] J|Tn+npe.u n J|BCETD'—IKHJ

Brid E |
BIG0P A3HHEIR Ul PR O E5000T

Mp. 01 |Kananl | B EP 2000 Tk

! - 1000 T4k,
[p. 02 |Kanan 2 HEENR B0 Touer

Mp. 03 |kanan3 ~ | 0N EE D200 toyex

PucyHoK 126 - Bbi6op orpaHMYeHNs KONMYECTBO TOYEK,
BbIBOAMMDbIX Ha rpaduKmM 3apAaga-paspasa

Mpwn Bbibope nyHKTa "Bce Toukn" (cm. pucyHok 126) rpadmkm BbiIBpaHHOM KOMBMHaUMK
MapameTpoB BbIBOAATCA C UCMO/Ib30BAHMEM BCEX MMEIOLLMXCA TOYEK 13 TEKYLLMX PE3Y/IbTaToB
TECTUPOBAHMA B PEaIbHOM BPEMEHMU U U3 BbIBPAHHbIX UCTOPUYECKUX DaNOoB.

Mpun Bbibope nyHKTOB 5000 Touek", "2000 Touek", "1000 Touek"”, "500 Touek" wan
"200 ToueK", KONNYECTBO BbIBOAMMBIX Ha rpaduKu TOYeK OyAeT YyMeHbLUEeHO (npoperkeHo)
Taknm 06pasom, 4Tobbl obLee KOMYECTBO TOUEK, NO KOTOPbIM ByAyT NOCTPOEHbI FpaduKmM Ana
KOHKPETHOM rpynnbl aHHbIX, HE NPEBbLICUN0 334aHHOE OrpaHUYEeHMe.

OrpaHunyeHne KoanyecTsa TOYEK, MO KOTOPbIM CTPOATCA rpaduKm 3apaga-paspaga, Moxer
6bITb NONe3Ho npu pabote ¢ 6onblWMMM 06BEMaMK Pe3yNbTaTOB U3MEPEHUN U CYLLECTBEHHO
yckopaeT paboty KomnbtoTepHoro UHTepdeiica.

Mpumep orpaHNYEeHUA KOANYECTBA TOYEK, MO KOTOPbIM CTPOATCA rpaduKmM 3apaga-paspasa,
npueeeH Ha pucyHKe 128 u pucyHke 129.

MaHenb "O6nacTb NOCTPOEHMA" COAEPKMUT 3N1EMEHTbl HACTPOMKM LBeTa GOHA U CETKU
obnactu noctpoeHua rpadmkos, KHOMKy "OunctuTb" 1 KHonky ".bmp" (cm. pucyHok 127):

J@nacTe NOCTPOEHA

Fon | Cetra: D'-IHCTH'I’b | ‘

PucyHok 127 - NMaHenb "O6nactb nocTpoeHna" ana rpadpumkos 3apaga-paspasa XUT

Hactpoika useta ¢oHa M uBeTa ceTKM 06n1acTU NOCTPoeHUAa rpadumKoB 3apaga-paspasa
OCYLLEeCTBAAETCA NYTEM HaXKaTUA Ha COOTBETCTBYIOWMIA LUBETHOM KBagpaT (CM. pucyHoK 127).
Mpn 3TOM OTKpbIBaeTcA CTaHAApPTHOE AMANoroBoe OKHO Bblbopa uBeta (cm. pucyHok 107),
KOTOpoe No3Bo/AeT 3a4aTb, COOTBETCTBEHHO, LBET POHA UM UBET CeTKM 061acTM NOCTPOEeHUA
rpadumKos.

HaxaTne Ha KHomKy "Oumctutb" (cM. pucyHoK 127) ypanaeT u3 o61acTM NOCTPOEHUA
rpadukn ana Tex KaHanos, TecT XUT Ha KOTOpPbIX yXe 3aBeplueH WAM NpepBaH M KOTopble
HaxoaaTca B pexume "MPOCTOM", a Takke yganaeT rpadpuku, NOCTPOEHHble Ha OCHOBE
ncTopuyeckmx dannos pesynbTaTos (cm. pasaen 20).

KHonka ".bmp" npegHasHaueHa anAa coxpaHeHMA TeKywero wusobparkeHuma obnactm
nocTpoeHua rpaduKkos B rpaduyeckuin ¢pann c pacwmpeHnem ".bmp" (B BUAE KAPTUHKWM).
Mpyn HaxaTMKM Ha KHOMKy ".bmp" oTKpbIBaeTcA CTaHAApPTHOE AMAIOrOBOE OKHO Bbibopa MMeHMU
daiina gna coxpaHeHuMsa 0651acTU MNOCTPOEHMA TpadMKOB B BUAE KAPTUHKWU, B KOTOPOM
HeobxoAMMO yKasaTb NyTb U BBeCTU Tpebyemoe uma daiina.

PesynbtaT coxpaHeHua rpapuKoB 3apsfaa-paspAaga  C  nomoubio  KHonku  “.bmp"
npeacTtaB/ieH Ha pUCYHKe 33.

* CM. nepeyeHb NPUHATbIX COKPALLEHNIN U 0603HAYEHUA.
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EJ Y5128 1P192.168.100.103 AHANM3ATOP XMMUYECKNX MCTOUHMKOB TOKA ACK2.5.10.8 - [m] x
Sanauw Ipapukn | Pesunetater | Ananus Hactpoiiku
BbIEOAMTE Ha rpadHEM [paiiy 3apALa-paspaaa / pasBepTiM
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PucyHok 128 - Ha rpaduKkm 3apaga-paspsaga BbIBOATCA BCE TOUYKM
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PucyHok 129 - Ha rpadmku 3apaga-paspaga 40a Kaxkaomn rpynnbl AaHHbIX

*
BbIBOAUTCA He 6onee 200 Tovek

* CM. nepeyeHb NPUHATbLIX COKPALWEHNN 1 0603HaYEHUA.
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19.4 CrpaHwnua "PE3Y/NIbTATHI"

CtpaHuua "Pe3synbtathl" KomnbtoTepHoro MHTepdeica npegHasHayeHa Ana oTobparkeHus
TEKYLLEro COCTOAHMA MacCcMBa HapaboTaHHbIX pPe3y/ibTaToB U3MepeHuii (cM. pucyHok 130):

EJ ¥s128 1P192.168.100.102 AHANM3ATOP XAMWNYECKNX MCTOUHMKOB TOKA ACK2.5.10.8 - [m] x
3anaw | Mpadukud Pesyaetatel | AHanus | Hactpodku

ORI K2 K3 KA KB KB KF O KE O PO P20 I3 P4 PR PE PO B

Cycle Step Time u,v I,mA ESO,Q Q, mih E, mih Cycle Step Duration Ue,V  Te,ml ESRa,R Q, mAn E, mifh C,F ESRe,R ESRA, R Tlk,mh EFg,% EFe,®
MpuBop: ACK2_5.10.8 IB: 182 1€3.100.102 Kaman: 1 A |OpmBop: RCK2Z 5. 10.8 IDP: 152.1€8.100.102 Kamam: 1 A
OFmexr: IFRL3ES0 CEzexe: IFRIZESO
ogroToExa: logroToExa:

1 Paspam ©C 2.5 mo 2.3B wm leyr. ESR: He mamep. 1 Pazpan CC 2.5R mo 2.3B mmr loyr. ESR: He uamep.

Nporparaa: Nporpaaa:

4 3apag CC 2.5A mo 3.€5B sumt loyr. Hepmog ESR: 10c. [Imeenssxo 4 2apam CC 2.5A go 3.€5B sum lcyr. Hepmog ESR: 10c. Immrenssocte ESR: 1000Tm.

5 Josapan CV 3.€5B mo 0.25E 1ms leye. 5 Josapam CV 3.€5B mo 0.25R mmi leye.
€ Paspan CC 2.53 mo 2.3B sumt loyr. Hepson ESR: 10c. Imsrens:Ho € Paspan CC 2.5 mo 2.3B sumt loyr. Oepmon ESR: 10c. Dmmrenssocts ESR: 1000To.

Zapausos xomfrecTac mmmo=: 1000. Zamammce xommeecTEC muxmos: 1000,
Sasepmesme 3asepmesse
4¢€ Sapan CC 2.5A ;o 3.65B sum loyr. ESR: He mawep. 4€ Zapan CC 2.52 mo 3.65B sumc loyr. ESR: He mamep.
47 Hozapam CV 3.65B mo 0.25R smr Lu. 47 Jozapax CV 2.€SB no 0.25R wm: lu.
Orpamraeste Usors: me samamo; Usaxc: me 3amaso; ICHMaxc: me 3an  |Orpamrsewte Thom: me 3amaso; Umaxc: me 3amaso; ICHwaxc: me sapgasmo; IDCHMaxc: He Sa;maso.
Nepsion =amecy mammm: e Nepyon =amscy mamsss
Cycle Step Time U,V Ima . Hawano recrmpomamm: 07.08. 21
53 4CCC 0:00.08 2 -1 0545014 Cycle Step Duration Q, mih E, mifh C,F ESRc,R ESRA, R Ilk,mR EFq,% EFe,%
53 4ccc o z -1 1.441135 0 CNRL 31:332. 00000 -1314.03 _00000 00000 -2500.0 0.0 0.0
53 aCcC O 2 88 . S .031€E€ -12€4.56 2. $.57 .0435€ .043€5 4.72803 99.€ 84.5
53 4ccc 0 3 a6 03141 04371 _04371 _809617 59.9 B5.0
53 4ccc o z T € .03120 044z € 95,5 85.1
53 aCcC O 3 43 . 100.1 85.4
53 4ccC 0 3 €4 . 85.5 85.3
53 4ccc o z _80 100.1 85.€
53 aCcC O 3 -1 $9.9 85.5
53 accC 0 E] .80 . 98.9 84.5
53 4ccc o z .88 .02 7 @5.4 B4.7
53 accC 0 3 015 100.3 85.5
53 accC 0 E] s 99.9 85.3
53 4ccc o £l 95.5 85.3
53 4ccc 0 0 3. 85.8 B85.3
53 accC 0 E] € 99.5 85.0
53 4ccc 0 3 S0 85.6 B85.0
53 4ccc 0 2 € 595.8 B5.1
53 accC 0 E] S 100.0 85.3
53 4ccc 0 3 85.5 854
53 4ccc 0 2 20 100.0 85.5
53 aCcC O 3 $9.8 85.5
53 4ccc 0 3 100.0 85.€
53 4ccc o N 100.1 85.%
53 aCcC O 3. 04151 .04129 3 99.7 B85.€
53 4ccc 0 3. 110.4518 (04175 04138 1.¢ 85.5 85.8
53 4ccc o: EN LT, 5 1150476 £ (04161 04116 -_57377 100.1 BE.0
53 4CCC 0:54.12 3.3178 2495.57 .02905 37. 0 115.€€50 ¥ 2 -3€91.92 483€.%4 .0417€ .04108 -.491€9 100.0 BE.2 ¥
Kanan Nel . Kanan N2 ~ Kanan N3 - Kanan N6 - Karan N7 - Kanan NG -
Beayuwn Beayus Beayuwin Beayuwin Beayuwun Beayumi
Pestant DCHCC Pestart CHCW Peswunt CHCV Peswant DCHCC Pestaara: DCHCC Pestan CHCC
Luie 53 War: & Lo 54 Iar:5 L 54 War: 5 L 56 lWar: & Lo 58 Iar:5 L 55 War: & U 53 lWar: & L 55 Iar: 4
u 3054 B u 3.650 B u 3650 B u 3198 B u 3650 B u 2863 B u 3072B u 3.580 B
| @254 -2.500 A | @258 0.878A | @254  1.070A | @254 -2.500 A | @258  1.709A | @254 -2.500 A | @254 -2.500 A | @258  2.500A
ESR: 0.0293 Om ESR: ? SR: ? ESA: 0.0294 Om ESR: ? ESR: 0.0304 Om ESA: 0.0291 Om ESR: 0.0300 Om

Cron Cron Cron Cron Cron Cron Cron Cron

PucyHok 130 - CtpaHuua "Pesynbtathl”" KomnbioTepHoro MHTepdeitca Ys128

CtpaHuua "PesynbTtatbl" AEMOHCTPUPYET TeEKyllee cocTosiHne ¢ainoB pesynbTaTos
N3MEepPEHN, OKOHYATENbHBIM BUA, KOTOPbIX ByaeT AocTyneH Monb3oBaTento Noc/ie 3aBepLleHnA
TectupoBaHusa XUT (cm. pasgen 16).

Ha ctpaHuue "Pe3ynbTaTbl" oTOOpaxKarTcs OKHa pe3ynbTaTtoB 0bomx TMnos. OKHO cneBa
npefAHa3sHa4YeHo A1 OTOOpPaXKEHUs MEPBUYHbIX AAHHbLIX, OKHO CrnpaBa — A/1A OTOOpaXKeHus
CBOZHbIX pe3yNbTaTOB U3MEPEHUN.

B oOKHa pe3ynbtaToB MOryT ObiTb BblBEAEHbI pPe3ynbTaTbl M3MEPEHUN AAA O[HOro
n3 KaHanos npubopa nanm M3 ogHoro u3 Bocbmu panaoB pesy/nbTaTOB, COXPAHEHHbIX paHee
Ha KomnbloTepe [lonb3oBatena (M3 UCTopuyYeckux ¢aiiioB) U BbibpaHHbIX [Mosb3oBaTenem
ANA npocmoTpa.

BbI6Op MCTOYHUMKA AAHHBIX A1A NPOCMOTPA OCYLLECTBAAETCA NepeKNoYaTeNiMM B BEPXHEN
YyacTu cTpaHuubl. KonnuectBo KaHanoB, npeasaraembix K Bblbopy, 6yaeT 3aBuceTb OT TUNa
nofKntodeHHoro npubopa (ACK2.5.10.1, ACK2.5.10.2 wamu ACK2.5.10.8) wn cocrtasndaer
COOTBETCTBEHHO, OAMH, ABa UM BOCEMb KaHanoB (cm. pucyHok 131, 132 n 133):

E_I ¥s128 IP192.168.100.102 AHANMIATOP XIAMIMHECKIAX MCTOYHIMKOB TOKA ACK2.5.10.8
Janaqu [paduku PezyneTatel | AHams H acTpoiikus

R R KA KA KR KR KT KE @] 2 A P4 (PR R 7 PR

Cycle Step Time u,wv I, mk ESE R Q, mih E, miih Cycle Step Duration

PucyHok 131 - nepekntoyatenm Bbibopa UCTOMHMKA AaHHbIX 418 BbIBOAA
B OKHa pe3y/bTaToB cTpaHuMupl "Pe3ynbTaThl" ana AHanmnsatopa ACK2.5.10.8
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E_I Y5128 1P192.168.100.102 AHANM3ATOP XMMWYECKIMX MCTOYHWMKOB TOKA ACK2.5.10.2

Janaqu [ padir PesyneTatel | AHanMs Hacrpotiki

o K1 K2 P P2 PIC P4 PEC PEC RT O PH

Cycle Step Time u,.wv I mk ESER 0, mih E, miih Cycle Step Duration

PucyHok 132 - nepektoyaTenv BbiIbopa MCTOYHUKA AAHHBIX ANS BbIBOAA
B OKHa pe3y/1bTaToB CTPaHuUbl "Pe3ynbTaThl" gns AHanmnsatopa ACK2.5.10.2

E_I ¥s128 IP192.168.100.102 AHANM3ATOP XMMWYECKWX MCTOYHWMKOE TOKA ACKZ.5.10.1

Jagaum [ padukiA Pezynbtater | AHaNHS HacTpokiku

v K ORI B2 PIC PAC PEC PEC BT PR
Cycle Step Time oW I, m& ESRER 0, mih E, mih Cycle Step Duration

PucyHok 133 - nepekntoyatenm Bbibopa UCTOMHMKA AaHHbIX 4/1° BbIBOAA
B OKHa pe3y/bTaToB cTpaHuubl "Pe3synbTaThl" ana AHanmnsatopa ACK2.5.10.1

Bbibop, OTKpbITME M NPOAUCTbIBAHWE WCTOPUYECKUX GaliNIOB MEPBUYHDLIX AAHHbIX
ocyuiectsnAetcs B obnactm "Bbibop coxpaHeHHbix ¢annos RAW" Ha cTpaHuue "lMpaduku'.
Bblbop M OTKpbITUE UCTOPUYECKUX PaliNoB CBOAHbIX PE3Y/IbTATOB OCYLLECTBAAETCA B 061acTu
"Bbibop coxpaHeHHbIx ¢aiinos CLK". NoapobHee o npocmoTpe coxpaHeHHbIX paHee ¢dainnos
NepPBUYHbIX AaHHbIX U PpaitnoB CBOAHbIX Pe3y/bTaTOB U3MepPEHUI cm. pasgen 20.
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19.5 CtpaHuua "AHATN3"

CtpaHuua "AHanus" Heobxoguma ana otobpaxkeHnA rpadmKoB aHanm3a napametpos XUT
M NO3BOASAET HAbAATb U3IMEHEHUE XapaKTepUcTUk XUT B 3aBUCUMOCTU OT YMCNa NPOMAEHHbIX
LUMKNOB NPOrpaMmbl TECTUPOBAHMA (CM. pUCYHOK 134):

E_l ¥s128 IP192.168.100.103 AHANNIATOP XMMAYECKWX MCTOYHNKOB TOKA ACK2.5.10.8 - O x

Pezunetael | | Ananus

Mpasiiky UzMEHEHUA NapameTpoB FLEKTOE B SBHCMMOCTH OT YWCNE UWHKNOE S3pAa-paspala
AHANNE PESYNETATOE HIMPEHME

Sanaum TpakK Hactpaiiku

BeiBONMTE Ha rpadukL

e

~|[Eska v|[Beeucns >|

43800

Ebifiop gaHHs

nn

Ip. 07
[p. 02
Ip. 03
[p. D4
[p. 05
Ip. 06:
[p. OF:
Ip. 08
Mp. 0%
Fp 10
p.11:
Mp 12
rp. 13
p. 14
Mp 15
rp. 16

=]

2 |D:h
P30
P4 DA

Kanan 1

4400

Kanan 2

Kanan 3

Kanan 4

4000

Kanan §

K.aHan B

3E00

Kanan 7

Kanan 8

3200

Pabinl

Paiin 2

Palin 3

2800

Pabin 4

Faiin §

Afd 4444444 ]4[4]4]4]4

2400

E, mwh

Palin B

Faiin? r

B[R0 [F[H[H 4[]0

Gl e et et e e duedue fe de e B Qe

Paiind v

D

Beifiop coxparenHei baiinos CLK
MIFFH8B50-CLK b

MFR1B650-CLK bt
SIFR18650-CLK bt
SIFR18650-CLK bt

2000

PE.|D
PE. DA
P7DA
PE.|D

HacTporica

MIFR1BE50-CLK bt
MIFR1BE50-CLK bt
MIFR1BE50-CLK bt
MFRTEE50-CLK bt

oToSpaKeHHA

(011

0.1

(0.09

[0.08

[0.07

(0.08

ESRa, Ohm

[0.04

(0.03

0.0z

[0.01

a0

@ 10 M0 120 130 140

B0 1e0 170

180

190

200

¥ Cepre U0 [~ Crprelll W 0O -E

HacTpoiika BepTHKaNEHE Wkan

Lmener saproa-paspana

T 0
210 220

061acTE NOCTPOSHHA

ESR. Ohm|[D

[0z

0, méh|[0

[2400

E. miwh [0

[+800

CF[e

ED]

Ik, ma |12 12 EFq. % [BD 120

EFe. % |56 104

Pon:

Cerka

Kanan Ml B =
UL

Pewart MPOCT OW
Lnen: 0 War: 0

| @50 0.00 MrA
ESR: 2

L own |

Kanan Ne2 B =
=AU

Pesart MPOCTOR
ka0 War: 0
u 0.049B

| @50mis: 0.00 MeA
ESR: ?

CEN

Fanan N3 B =
enuLki

Pexare MPOCTOA
Lukn: 0 War: 0
u: 0.041B

| @50MiA: 0.00 MrA
ESR: ?

KaHan Ned B =
UL

Pesttrs: MTPOCTOH
Unkn 0 War: 0
u 0.079B

| (@50mMKe: 0,00 MrA
ESR ?

L oo |

Kanan N5

Peart MPOCTOR
Wuka: 0
u -0.014 B

| @E0Mks: 0,00 MKA
ESR: ?

Beayuwiii

War: 0

Kanan N6 B =
eauLki

Peart MPOCTOA
Lukn: 0 War: 0
u: 002 B

| @50mid: 0.00 KA
ESR: 7

CEN

KaHan N7 B =
UL

Pesttrs: MTPOCTOH
Unkn 0 War: 0
u -0.007 B

| (@50mKe: 0,00 MrA
ESR ?

L oo |

OuneTHTE brp

Kanan NG B 7
eauLkii

Pesart MPOCTOR
Wuka: 0 War: 0
u 0.110 B
| @E0Mks: 0.00 MrA
ESR: ?

Lo |

PucyHok 134 - CtpaHuua "AHanns" KomnbtoTepHoro UHTepdeica Ys128

[NaBHbIM KOMMOHEHTOM CTpaHuubl "AHanus" asnAaetcA 06nacTb NOCTPOeHUs rpaduKos
aHaNM3a N3MEHEHMUA XapPaKTePUCTUK TecTupyemMbix XMT.

Kpome Toro, ctpaHuua "AHanus" cogeput naHenb "Bbibop coxpaHeHHbix ¢annos CLK",
KOTopaa Mno3BO/AAET BblOpPaTb, OTKPbITb M NpPOCMATPMBaTb aiinbl CBOAHbLIX Pe3ynbTaToB
M3MEepPEHNN, paHee COXpaHeHHble Ha KomnbtoTepe [lonb3oBaTens (Mctopuyeckue daiinbl).
OpHoBpeMeHHO MoOryT ObiTb BblOpPaHbl, OTKPbITbI M MPOCMOTPEHbI BOCEMb WCTOPUYECKMX
dannos He3aBMCMMO ApYr OT Apyra. [laHHble U3 BbIGPAHHbIX MCTOPUYECKUX PainIoB MOTYT BbITb
BblBeAeHbl B 061acTb NOCTpoeHMA rpadmKoB, B AONOJAHEHNE K TpadMKam aHaIM3a U3MEHEHUSA
Xapaktepuctuk XUT, oTobparkaemblM B peasibHOM BpPEMEHM B XOAe TecTMpoBaHus. TaKas
BO3MO}HOCTb MO3BOJIAET, HaANpuMMmep, BM3Ya/lbHO CPABHUTb M3MEHEHME XaPaKTEPUCTUK
Tectnpyembix XUT n HeKOToporo atasoHHoro XUT.

MNoapobHee O NpocMoOTpe COXPaHEHHbIX paHee ¢aliioB NEPBUYHbLIX AAHHbIX U ¢daliioB
CBOAHbIX pe3ynbTaToB M3MepeHuit cm. pasgen 20.

B o6nacTb nocTpoeHua rpapuKoB aHaAn3a MoryT BbiTb O4HOBPEMEHHO BbiBeAeHbl 16 rpynn
AaHHbIX, MPUMYEM Ha Kaxagylo rpynny no Bblbopy [onb3oBatena moryt ObiTb BblBEAEHbI
pe3ynbTaTbl U3MEPEHUN U3 CleAYOWNX UCTOYHUKOB AaHHbIX:

e HerT (rpynna He BbIBOAUTCA Ha rpaduKm);
®ainn Nel;
dann Ne2;
daiin Ne3;
dainn No4;
dainn Neo5;
daiin No6;
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o ®daiin No7;
o ®daiin Ne8;
e KaHan Neil;
e KaHan Neo2;
e KaHan Ne3;
e KaHan Ne4;
e KaHan No5;
e KaHan Neo6;
e KaHan Neo7;
o KaHan Ne8.

B 3aBMcMMOCTM OT TUNA NOAKNOYEHHOro npubopa, BO3MOXHOCTb BblbOpa KaHanos
No2 — Ne8 MmoXKeT OTCYyTCTBOBATb.

Bbi6oOp *Kenaemoro UCTOMHUKA AaHHbIX A1 KOHKPETHOM rpynnbl rpaduKoB OCyLL,EeCcTBAAETCA
C TMOMOLLbIO COOTBETCTBYIOLLErO BbINaAAOWEro cnucka B obnactm "Bbibop AaHHbIX"
(cm. pucyHok 135):

Brifop naHHE: an

Mp. 01 |Kanan1 ~| mm | = ~-|
Mp.02 |Kawan2 ~| WM | < ~|
Mp. 03 |Kanan3 ~| WM | - -]
Mp. 04 |Kanand ~| mm | = |
Mp. 05 |Kanan5 ~| mm | — ~|
[p. 06 |FaHanE | |—><— j
[p. 07 |Fanan? = | W |+ j
[p. 08 |Fanand «| B |—<>— j
Mp. 0% |Painl ~| WM | = -]
M0 |Famz | WM = -
Mo 11: [Pamnd ~| mm | - -]
12 [Paind ~| mm | = |
p. 13 |Pains ~| WM | +— ~|
Mp 14 [Pain s ~| mm | = -]
Mp 15 [Pamn7 ~| mm | - -]
Mp. 16 |Paims ~| Wl | — ~|

PucyHok 135 — MNaHenb Bbibopa AaHHbIX M HACTPONKKN O0TobparkeHua rpaduKoB aHanM3a

B obnactb noctpoeHusa rpadMKoB mMoryT 6biTb BbiBEAEHbI NapaMeTpbl, onpeaensemble
AHanuzatopamm ACK2.5.10.1, ACK2.5.10.2 u ACK2.5.10.8 B npouecce TtectupoBaHua XUT
N HaxogAwmeca B ¢pannax CBOAHbIX pPe3y/bTaTOB M3MepPEeHU B CTpoKax ¢ mapkepom "GNRL"
(B cTpokax c obwmmKn napameTpamm 3a uukn) (cm. nogpasaen 16.3), a UMeHHo:

e ESRa - YcpeaHeHHOe 3a uukn 3HavyeHune ESR XUT, nuamepeHHoe metogom nepunogundec-
KOro npepbliBaHMA ToKa Yepes XUT naum B perxkxmumax MMnybCoB TOKA, MOLHOCTU NN
conpoTtusneHua, Om (cm. noapasaen 13.2 v nogpasgen 13.3);

e Q-3apaa (EmkocTb), oTaaHHbIN XUT npu paspsage, mA-y;

e E - 3Heprua, otgaHHaa XUT npu paspage, mBT-y;

e C - dneKtpuyeckaa émKocTb XUT, ® (onpeaenseTtcs TobKo Ha warax DCHCC);

e ESRc - ESR XUT, namepeHHoOe No CKa4yKy HaNpsaKeHUA BHa4vane Wwaros 3apaga, Om
(cm. nogpasgen 13.4);

e ESRd - ESR XUT, namepeHHOe No CKauyKy HanpaxKeHusa BHayane waros pa3paaa, Om
(cm. noppaspen 13.4);

o llk - CpegHuit TOK yTeuku yepes XUT 3a umkn, MA (cm. pasaen 12);

e EFqg - KNA XUT no 3apsaay (no A-u), %;

e EFe - KNA XUT no sHeprum (no Bt-u), %.
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MepeuncneHHblie Bblle xapakTepnctukn XUT moryT BbiTb BbiBeAeHbI B 06/1aCTb NOCTPOEHUA
rpadMKoB € NOCTPOEHMEM MO 1€BOIN UM NO NPaBON BEPTUKAbHOM LWKane.

Mo HWXKHEN WKane BbIBOAUTCA YMCNO BbIMNOJHEHHbIX LMKAOB NPOrpaMmbl TECTUPOBAHUA
XUT. LKkana macwTtabupyeTca aBTOMATMYECKU, WMCXO4A W3 MAKCMMA/IbHONO KO/IMYecTBa
NPONAEHHbIX LMKAOB, OTOBpaXKaembix B 4aHHbIN MOMEHT Ha rpaduKax.

Bbibop xapakTepuctuk XUT ana nesoi 1 Ans NpaBoi BEPTMKaNbHbIX LKA OCYLL,EeCTBAAETCA
C NOMOLWbIO BbiNaZatowmx Cnnckos B obnactn "BbiBoauTb Ha rpadmkn" (cm. pucyHok 136
N pUCyHoK 137):

BrIB0OMTE Ha rpademH

|E ﬂ|ESHa ﬂ|BCELI.KJ‘IbIﬂ
ESHE‘ A Hilx nn

ianl | M| = -]
Fope | pen2 x| mm [ <]
ESRd pand ~| WM +:|
Ik v Hand | M I—V-—_l
|E|E.qu,_l. rananh | Il | —+

PucyHok 136 - Boibop napameTpos XUT gns BbiBoga Ha rpadmkm aHanm3a
No IeBOM BEPTMKAIbHOM LWKane

BrIECQMTE Ha rpafuei

|E J|ESHa J|Bce = J

?J?J?J?J?j

PucyHok 137 - Boibop napameTpos XUT gns BbiBOAa Ha rpadmKu aHann3a
No NpaBoOM BEPTMKA/IbHOM LWKane

Mpu BbIbOPE M3 BbiNagatoLero cnucka (cm. pucyHok 136 1 137) nyHkrta "Het", napameTpbl
XWUT no cooTBETCTBYHOLLEN LLKANE BbIBOAUTLCA He OByayT.

[Nna KaXkaon rpynnbl AaHHbIX g8 060MX NapameTpoB, BbIBOAUMbIX MO 1€BOM U MO NPaBoM
WKane, 3a4aloTcA  oTAeNbHble LUBeTa, BblbOp KOTOPbIX OCYLLECTBAAETCA HaKaTuem
Ha COOTBETCTBYIOLIMIA LBETHON NPAMOYro/ibHUK B cTonbue "/1" — JleBas BepTUKa/bHAA LWKaa,
n "NM" — NpaBan BepTUKaNbHas WkKana (cMm. pucyHok 135). MNpu 3TomM OTKpbIBaeTCA CTaHAapTHOe
Avanoropoe OKHO Bblbopa uBeTa (cm. pucyHok 107), ¢ mOmMoOLWbiO KOTOPOro MoryT 6biTb
HacTpoeHbl HeobxoauMble LBeTa rpaduKoB NapameTpos.

[JONONHUTENbHO, ANA KaXKA0M rpynnbl AaHHbIX MOXHO HAaCTPOMUTb BMA TOYEK, MO KOTOPbIM
cTpoAaTca rpaduKkn. Boibop BMAOa TOYEK OCYLLECTBAAETCA M3 BbiMNaAaloWMX CNUCKOB B NpaBoW
YyacTu naHenu "Bblbop AaHHbIX" (cmM. pucyHOK 138):

Britiop naHHE: nn

[p. 01: |Fananl | A
p. 02 |Fanan2 ~| M
[p. 03 |Fanan3 ~| W
[p. 04: |KaHand ~| W
[p. 05 |Fanan5 | W
Ip. 06: |F.ananE = | W

[p. OF: |Fanan? = | W

|14

ERR RN

PucyHoK 138 - HacTpoiika BuAa ToYeK ans rpynn rpadpukos aHanmsa
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C nomoubio NPaBoOro BbiNagaloLWero crnnucka B obsactn "BbiBOAUTb Ha rpadmkn" MOXKHO
334aTb OrpaHMYEeHME KOJIMYEeCTBA TOYEK, MO KOTOPbIM CTPOSTCA rpadMKM aHanm3a
(cm. pucyHok 139):

BbIBD.IJ.I'ﬂ'b Ha rpafue

|E j|ESHa j|Ec Ll.K.I'IbIj

Britiop gaHHE:

[p. 01: |Kanan1 -
[p. 02 |FaHan 2 -
[p. 03 |FaHan3d -

500 uuk e
200 umkNs

PucyHok 139 - Bbibop orpaHMYyeHus KoIMYeCcTBO TOYEK, BbIBOAMMbIX Ha rpadMKM aHanmM3a

Mpwu Bblibope NyHKTa "Bce umukabl" (cm. pucyHOK 139) rpadmKkm BbibpaHHOW KOMBWHaLMK
napameTpoB BbIBOAATCA C MCMNO/b30BAHMEM BCEX MMEKOLWMXCA TOYEK (CTPOK C MapKepom
"GNRL") u3 TeKywux CBOAHbIX PEe3yNbTaTOB W3MEPEHUA B peasbHOM BpPeMeHMU
WUAN U3 BbIBPaHHbIX UCTOPUYECKUX DaiNOoB.

Mpu BbI6ope nyHKTOB "5000 umknos", "2000 uuknos", "1000 uuknos", "500 unuknoB" nnu
"200 uMKNOB", KONMYECTBO BbIBOAMMbBIX Ha rpaduKM TouyeK ByaeT yMeHblUeHO (NpoperkeHo)
Taknm 06pasom, 4Tobbl obLee KOMYECTBO TOUEK, NO KOTOPbIM ByAyT NOCTPOEHbI rpaduKK Ana
KOHKPETHOM rpynnbl AAaHHbIX, HE MPEBbLICUI0 334aHHOE OrPaHUYEHME.

OrpaHuYeHne Ko/iMyecTBa TOYEK, NO KOTOPbIM CTPOATCA rpaduKM aHann3a, MOXKET ObiTb
nosiesHo npu pabote ¢ 6onbWKMMKM OB6bEMAMM pPE3yNbTaTOB M3MEPEHUMA U CYLLECTBEHHO
yckopsaeT paboty KomnbtoTepHoro UHTepdelica.

MUHUMYM MU MAKCMMyM BEPTUKANbHOM LUKaNbl HAacCTPaMBaeTCA ANA KaXAoro napamerpa
oTaenbHo, B 06nactu "HacTpoinKa BepTMKanbHbIX WKan" (cm. pucyHok 140):

HacTpoiika BepTHRAAEHEK WEan
ESR.Ohm[0.01  [007 @ mah|300 [1500  E.mwh[1500  [4800  C.F[a |30 hmaf12 |12 EFa.%|60 [120 EFe.%|56  [104

PucyHok 140 - HacTpolika BEPTMKa/bHbIX LKA rpadUKOB aHa/n3a

B OKHa HACTPOMKM LWKan BBOAATCA 3HAYEHUS MWUHUMMYMA M  MAKCMMyMa LUKanbl
0N KOHKPETHOro napameTpa, BBOAMUTb 3HAYEHMA MUHMMYMa U MAaKCMMyMa MOXHO B Nto6bix
coyeTaHuAXx.

B 3aBMCMMOCTM OT 3aAaHHOM NpPOrpaMMbl TECTUPOBAHWMA W HAYa/NbHOrO COCTOAHMA
Tectupyembix XUT, pe3ynbtatbl uamepeHmnn gna umkna NeO (warn noaroToBKM TeCTMPOBaHMA,
cMm. pasgen 11) u ana umkna N2l moryT cyulecTBeHHO OT/IMYaTbCA OT Pe3y/bTaToB U3MEPEHUN
Ha nocneayrowmx umknax tectuposaHma XUT. Tanku "CKpbitb L0" 1 "CKpbite LU1" B o6nactu
"HacTtpoika oTobparkeHua" (cm. pucyHoK 141) no3BONAOT 3anpeTuTb BbIBOA HA rpadukm
pe3ynbTaTbl U3MEPEHUIN, MONYYEHHbIE, COOTBETCTBEHHO, A1A UnKna NeO n gna umkna Nel.

HacTpoika oToSpakeHun
v Crpre U0 v Cepre U1 | -0 -E

PucyHok 141 - O6nactb "HacTpoitka oTobpaxkeHua" ctpaHuupbl "AHanns"

B obwem cnyyae, 3apag Q v sHeprua E, BbiBOAMMbIE Ha rpaduKM aHanM3a, UMerT
oTpuuaTe/lbHble 3Ha4yeHuA, MNOCKONAbKY B cTpoku "GNRL" ¢alinoB cBOAHbIX pe3ynbTaToB
U3MepeHMn nonajato 3HavyeHuAa 3apAaga Q v aHeprumn E, so3zspawaemsie tectupyembim XUT
Ha warax pa3paga. Pabota ¢ oTpuuaTenbHbiMM 3HaYeHMAMM 3apaga Q v aHeprum E asnaetca
Heyno0bHON ANnA BM3yaNbHOTO BOCMPUATUA M3MEHEHUW B XapaKTEPUCTUKaxX TecTupyembix XUT.
YctaHoBKa ranku "-Q -E" nHBepTMpyeT 3HaK 3apaga Q v sHepruum E, BbIBOAUMBIX Ha rpadumKku
aHanu3a, no3BONAA nepeBecTU rpadMKM WM3MeEHeHMA BO3BpaLLAEMOro Ttectupyembim XUT
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3apaga Q v sHeprum E B nonoxutenoHyto obnactb, Aenan rpadukm AaHHbIX NapameTpos 6onee
HarnaAHbIMMU.

MaHenb "O6nacTb NocTpoeHus" COAEPKUT 3/1eMeHTbl HAacTPOMKM LBeTa GOHA N CeTKU
obnactu noctpoeHma rpadmkos, KHOMKy "OunctuTb" 1 KHonky ".bmp" (cm. pucyHok 142):

DénacTe NocTpoeHKA
FoH; Cerka: QyMcTHTE | _bmp|

PucyHok 142 - MaHenb "O6nactb nocTpoeHuns" ans rpadpuKoB aHanmn3a

Hactpolika uBeTa ¢oHa M uBeTa ceTKM o06/1acTM NOCTPOeHUA rpaduKoB aHaNM3a
OCYLLEeCTBAAETCA NyTEM HaXKaTUA Ha COOTBETCTBYIOWMIA LUBETHOM KBagpaT (CM. pucyHok 142).
Mpyn 3TOM OTKPbIBAETCA CTAHAAPTHOE AMANoroBoe OKHO Bbibopa uBeTa (cm. pucyHok 107),
KOTOpOe No3BONAET 334aTb, COOTBETCTBEHHO, LBET POHa MAK LBET CeTKM 06/1acT NOCTPOEHMUA
rpadumKos.

Haxkatve Ha KHonKy "Ouuctutb" (cm. pucyHok 142) ypanseTr n3 o6,aacT NocTpoeHus
rpaduKkmM gna Tex KaHanos, TecT XUT Ha KOTOPbIX Y)Ke 3aBepLeH WMAM MPepBaH M KOTopble
HaxogaaTcAa B pexume "MPOCTOM", a Takke yganaeT rpapukM, NOCTPOEHHble Ha OCHOBE
nctopuyeckmx paiinos pesynbtatos (cm. pasaen 20).

KHonka ".bmp" npegHa3sHayeHa p[nAa CcoxpaHeHWA TeKywero u3obparkeHns obnactm
noctpoeHua rpaduKkoe B rpaduyecknii ¢ann c pacwmpeHnem ".bmp" (B BUAE KAPTUHKWM).
Mpyn HaxaTMM Ha KHoMKy ".bmp" oTKpbIBaeTcA CTaHAAPTHOE AMAIOr0BOE OKHO Bbl6Opa MMEHMU
danna anAa coxpaHeHuAa o0651acTM NOCTPOEHUA TpadMKOB B BUAE KAPTMHKKU, B KOTOPOM
HeobXxo4MMO yKa3aTb NyTb U BBECTU Tpebyemoe nmsa daiina.

PesynbtaT coxpaHeHus rpaduKoB aHanM3a C MOMOLLLID KHOMKM ".bmp" npeacrtasneH
Ha pUcyHke 143:

AHANMS PE3YNETATOE HIMPEHMI
4800 012

4400 r011
4000 ) 01
3600 003
3200 003
2800 o7

24001 006

E, mh

ESRa, Ohm

2000 005

1 600 004

1200 003

800 0.0z

400 0.0

1] T T T T T T T T T T T T T T T T T T T T T 0
1} 10 20 30 40 50 E0 Kl 80 a0 100 1100 1200 130 140 1500 180 170 180 190 200 210 220
Llmknkl 3apAna-paspana

PucyHok 143 - Pe3ynbTat coxpaHeHus rpadmMKoB aHanM3a B BUAE KapTUHKM
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19.6 CtpaHuua "HACTPOMNKK"

CtpaHuua "Hactpoikn" KomnbioTepHoro UHTepdeinica npegHasHavyeHa AN HACTPOMKM
noakntodeHna AHanusatopa ACK2.5.10.1, ACK2.5.10.2 uam ACK2.5.10.8 K KomnbroTepHOMmy
NuTepdelicy Ys128, npocmoTpa COCTOSIHUA BHYTPEHHUX cucTem npubopa, NnpocmoTpa Homepa

Bepcun KomnbioTepHoro WMHTepdeiica, a TakKe A/1A BbINOJIHEHUA 3aBOACKON KanMOpPOBKM
M NOBepPKM Npubopa (cm. pucyHoK 144):

18| 5128 1P192.168.100.102 AHATIAZATOP XMMWUECKNX CTOUHWKOB TOKA ACK2.5.10.8

Sanaw Ipaguiku Pesynetatel AHanua Hacrpoiiku

TCP

IP Mpugopa: |192.166.100.102

IP NE: 192.168.100.12

[# ToaroyaTECA SBTOMATHHECKH

Mansrs Mputiopa = =
3anonHeHue: 594 0.2
3anonHenue »50%; HET
MepenonHeHue: HET
Mepenontenns Gypepa: HET
CocToAHkHe NaMATH: HOPHA

Zarpysea navner: |

JononrensHo

Favecteo cesam c M3P: 2036 . 12 . 2048
=on vacos Npusopa: 64416601

Meprog NocTynneHka aHHoe, mo: 73,7
Hapaiorka Mpueops, « 13230

w7.2100 [ 3anomHuTh NONDHKEHHE HA 3KPAHE
MNosepra / kanuEpoek.a MNpHbopa

Mapone:
InorarmEn 2021r

Kanan M1 = Kanan M2 = Kanan M3 m K.aman Ned m KaHan NG -~ Kanan NG - F.anan N7 m K.aHan NG -
Beaywui Beayuwri Benywmin Beaywmin Beaywi Benyuwii Eeaywmin Beaywii

Pexunt CHCY Pesnt CHCC Pexunt CHCY Pestunt DCHCC Pestort. CHOC Pesn: DCHCC Pewunt CHCY Pestne CHCY

Lukn: 67 War: 5 Lk 63 War: 4 Lun: 68 War: 5 A War: & Wnenm 73 War: 4 Lk 63 War: 6 Lukn: 67 War: 5 Wnkm B3 War: 5

u: 3650 B [} 3.455 B u: 3651 B u: 3.085 B u 3.473B [} 28158 u: .| u: .|

| @25 0.341 A | @258 24994 | @254 0558 A | @264 -2.500 A l@28a 2,600 A | @256 -2.600A | @254 1.273A | @20 0.747 A

ESR ? ESR | SR: ? ESR 0.0298 Om ESR 0.0425 Dm ESR R ? ES ?

0.0293 O ESi ? R ?
Cran Cron Cran Cron Cron Cran " Cran

PucyHok 144 - CtpaHuua "Hactpoiikn" KomnbtoTepHoro UHTepdelica Ys128

HacTpoika noakntoyeHuMa K npubopy ocywectsaserca B obnactm "TCP". 3gech
HeobxoaMMmo yKasaTtb IP-aapec, yKasaHHbI Ha NnepegHel U 3agHeN NaHeNax Kopnyca npnbopa,
M YCTaHOBUTb ranky "MogKnoyatbca aBTomaTuyeckn" (cm. pucyHok 145):

TCP
IF Mpuopa: [152.162.100.102
IF Mk 13216810012

Iv TMooknoYaTECA SETOMATHIECKH

PucyHok 145 - HacTpolika noakntouyeHma K AHannsatopy

"IP NK" - IP-agpec KomnbioTepa [Monb3oBatena. B obuwem cnaydae, ANs yCTaHOBJIEHUS
coeanHeHns mexay KomnbioTepHbiMm WHTepdeinncom n  AHanmsatopom, Heobxogmnmbim
yC/IOBMEM fIBNSIETCA COBMaZeHWe nepBbix Tpex umdp B IP-agpecax npubopa M KomnbloTepa
(To ecTb B gaHHOM npumepe umdp 192.168.100). MoapobHee 06 3ToM cm. pasaen 9.

Ob6nactb "MamsaAtb Mpubopa" (cm. pucyHOK 146) coaep»KUT CBEAEHUA O COCTOAHUMU
BHYTPEHHel namsaTn AHasn3aTopa, UCNONAb3YEMOM ANA COXPAaHEHUA Pe3y/bTaTOB M3MeEpPEeHUi
BO BpemsA aBTOHOMHOM paboTbl. MogpobHee 06 aTom cm. pasaen 21.
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MNaraare MNputopa E— %
JanonHEHHE: 534 0.2
3anonHenuwe =H0%; HET

MepenonHeHKHe:; HET

Mepenonrenue Gypepa: HET

CocToAHKE NaraTL: HOPMA

Sarpyzra aanter: |G

PucyHoK 146 - MapameTpbl COCTOAHMA BHYTPEHHEN NamATU AHanu3aTopa

O6nactb "dononHutenbHo" (cm. pucyHoK 147) oTpakaeT BCNOMOraTesibHble napameTpbl
paboTbl npubopa. Mpu ycTaHOBNEHHOM COeANHEHUM MeXAy AHAaNM3aTOPOM M KOMNbOTEPHbIM
NHTepdelicom, 3HayeHne "Xop uacos [Mpubopa" p[ONKHO HENpPepbiBHO YBEAMYMBATHCA.
3HauyeHue "Mepunoa NOCTyNNEHUA AaHHbIX" OTPAXKaeT BE/IMUYNHY BPEMEHHOIO MHTEPBANa MeXay
COCEAHMMM MAKeTaMM AaHHbIX, MOCTYMAIOWMMM HA KOMNbloTep OT AHa/smn3aTopa yepes ceTb
Ethernet. MeHblwKe 3HavyeHMA COOTBETCTBYIOT OHonee xopowemy KayecTsy CoeguHeHUA
n 6onee BbICOKOMY BbICTPOAENCTBUIO KOMMbIOTEPaA MNoNb30BaTENA:

JlononHuTEAEHD

FauecTen cezau ¢ M3P: 2036 - 12 . 2048
*on vacoe Mpudopa: 64416601

Mepuon, NOCTYNAEHWA 4aHHB, Mo §3.7F
Hapagorka MNpudopa, v 1323.0

PucyHok 147 - BcnomoraTe/ibHble NapameTpbl paboTtbl npnbopa

MapameTtp "HapaboTtka [Mpubopa" oTpaxkaer obuee Bpema HapaboTku AHanmsatopa
C MOMEHTa NPOon3BOACTBA. ITOT NapamMeTp y4acTBYeT B rapaHTUIHbBIX YCI0BUAX Ha Npubop.

Homep Bepcum KomnbioTepHoro MWHTepdeinica otobparkaetcs cnesa Hag ob6nacTbio
"MosepKa / kKannbposKa Mpunbopa" (cm. pucyHok 148).

w7 2100 [~ 3anorMHHTE NOA0KEHWE Ha SKpaHE
Moeepra / kanuposka Mputopa

Mapone: | |

PucyHok 148 — Homep Bepcum KomnbtoTepHoro UHTepdeinca
W ranka "3anomMHUTb NONOXKEHNE Ha 3KpaHe"

YcTaHOBKa rasnkm "3anomMHUTb NONOXeHMe Ha 3KpaHe" (cm. pucyHoK 148) nepeg,
3aKkpbiTem KomnbiotepHoro MHTepdeiica, No3BoNsAeT 3aMOMHUTb €ro MNMoJIOXKEeHUEe Ha 3KpaHe
MOHWTOpPa KomnbloTepa [Monb3oBaTtena. [Mpu  cneaytowem 3anycke KomnbloTepHoro
NHTepdelica oH ByaeT OTKPbIT B TOM }Ke MeCcTe Ha SKpaHe.

O6nactb "MoBepKa / KannbposKa MNpubopa" npegHasHaveHa 419 BbINONHEHUA 3aBOACKON
KanmMbpoBKKM M NOBEPKM NpUBOpPa Ha 3aBOAE-U3rOTOBUTENE.
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20 MPOCMOTP PAHEE 3APETMICTPUPOBAHHbIX PE3Y/IbTATOB U3MEPEHUIA

KomnbloTepHbln UHTepdeic Ys128 (cm. pasaen 19) nossonseT He TONbKO YNpaBAATb
AHaNM3aTopamm pasINYHbIX TUMOB, a TaK¥Ke NoayyYaTb M 06pabaTbiBaTb pe3y/bTaTbl USMEPEHUN
B peanbHOM BPEMEHM, HO M NPOCMATPMBaTb pe3ynbTaTbl M3MEPEHWUN, 3apPerncTPUPOBAHHbIE
paHee, B MPOLWJIOM, U COXpPaHEHHble Ha KomnbtoTepe [onb3oBaTtens (Uctopuuyeckme dannbl
pe3ynbTaTos).

3arpyaTb M MPOCMATPMBATb MOXKHO KaK MCTOpuYeckMe ¢aliibl NEePBUYHbLIX [aHHbIX,
TaK W  ucTtopuyeckne alnbl CBOAHLIX pPe3y/abTaTOB M3mMepeHUn (cm. pasgen 16).
KomnbtoTepHbii  UHTepdeiic  Ys1l28 nossonseT O[HOBPEMEHHO BblbpaTb, OTKPbITb
M MNPONUCTbIBAaTb [0 BOCbMMU MUCTOPUYECKUX GANNIOB MEPBUYHLIX AaHHbIX M 40 BOCbMMU
NCTOpPUYECKMX GanaoB CBOAHbIX Pe3y/IbTAaTOB U3MEPEHUN.

Pe3ynbTaTbl M3MepeHUin U3 BbIOPAHHbBIX U OTKPbITbIX UCTOPUYECKUX aMNoB 3arpyrKaroTca
BO BHyTpeHHi namATb KomnbtoTepHoro WHTepdeinica, moryT 6biTb BbiBeAEeHbl B OKHa
pesynbTaTtoB M3MEpPeHUi Ha cTpaHuue "Pesynbtathl" (cm. nogpasgen 19.4), a TakkKe
Ha rpaduKn 3apaga-paspsaga Ha ctpaHuue "padukn" (gna ncrtopuyeckmx gpannos NepBUYHbIX
AaHHbIX, cm. nogpasgen 19.3) m Ha rpadukM aHanmsa Ha cTpaHuue "AHanms" (ans
ncTopmryeckmx Gpanios CBOAHbLIX Pe3y/bTaTOB U3MEPEHUI, CM. noapasaen 19.5).

BbIiBOA AaHHbIX M3 UCTOpUYECcKMX GainnoB Ha rpadmkm Ha cTpaHuuax "Mpadukn" n "AHanmns"
MOKET OCYLLECTBNATLCA B AOMNOJIHEHME K rpadmKam pe3ynbTaToB U3MepPeHU, oTobpaxkaembim
B peasbHOM BpemeHu B xoae TecTupoBaHma XUT. Takasa BO3MOXKHOCTb NO3BOJIAET, Hanpumep,
BM3YaNbHO CPABHUTb rPadMKM M3MEHEeHMA MapameTpoB TecTupyembix XUT ¢ rpadukammn gns
HEKOTOPOro 3TafoHHoro XMUT, nam, Hanpumep, CPAaBHUTb KpMBble 3apsaaa-paspasa AarKe O4HOro
n Toro e XUT, HO Ha pa3NnMYHbIX LMKAAX TECTUPOBAHMA B XO4€ BbINOJAHEHWNS UCMbITAHWUA.

MpocmoTp ncTtopuyeckux ¢annos pesy/ibTaToB U3MEPEHWUI BO3MOMKEH, B TOM uyuncne, bes
noakntoueHua K npmbopy, B pexkume "Offline".

[nAa npocmoTpa MCTOpUYecKUx GanioB nepsuyHbIXx OAHHbLIX WU BbiIBOAA pPe3yNbTaToB
n3MepeHnin Ha rpaduKkn 3apaga-paspaga (cm. nogpasgen 19.3), npeaHasHayeHa 061acTb
"Bblbop coxpaHeHHbix ¢airnos RAW", pacnosoxeHHas Ha cTpaHuue "Ipadukn”
KomnbloTepHoro nHtepderica (cm. pucyHok 149):

BriGop coxpaHeHHE: dalinoe Raw e
MR R R T P T e
P &l HE BRIGpaH
A R R I s
9P 5N HE BEISpaH
P3| cccd] cee| < <)) m2pen 00| 2
P &l HE BRIGpaH
e N s
9P 5N HE BEISpaH
PE. | ccce] cee| << <] 32 men 00| 2
P &l HE BRIGpaH
Ph...| ccee] <ce| <<| <[ 3] 353053005 2
9P 5N HE BEISpaH
P | ccce] cee| <] <)) 32 men 00| 2
P &l HE BRIGpaH
M R R R Y s
9P 5N He BEISpaH

PucyHok 149 - O6nacTb ynpasaeHMsa NpoCMOTPOM
ncTopuryeckmx Gpannos NepBUYHbIX AaHHbIX Ha cTpaHuue "padnkn"

B obnactM HaxoautTca BOCEMb OAHOTUMHbLIX NOMEN, NpeAHAasHa4YeHHbIX AAa BblOOpa,
OTKPbITUA N NPOAUCTbIBAHMA UCTOPUYECKMX GalAIOB NEPBUYUYHbBIX AAHHbIX.
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HaxaTne Ha cooTBeTcTBylOWYtO KHOMKy "®1.." — "®8.." (ana npumepa paccmoTpum
HaaTue Ha KHonky "®3...", cMm. pucyHok 150) npuBOAUT K BbIZOBY CTAaHAAPTHOIO AMaN0OrOBOro
OKHa Bblbopa UCTOpMYECKOro daiiia NepBUYHbIX AAHHbIX.

Brifop coxpaHenHer: dafinoe B
Umen:
P L8] 4| L L 3] Er] 20y >>>>| ?
P alin He BeIGpaH
PEL| L] 4L 2L L B Er] R0y >>>>| ?
& BbIGpaH
LM AR R R R s
& BbIGpaH
P | ccccee| << <] r man maex] 2
P alin He BbIGpaH

PucyHok 150 - KHonKa Bbibopa nctopuyeckoro ¢aina ana rpynnel AaHHbix "d3"

B OTKpbIBLIEMCA OKHE cneayeT BbibpaTb Gaiin NepBUYHBIX AaHHbIX A1 LMKAA C XKeSaeMbim

HOMepoM (CM. pUcyHoK 151):

E_l BoiBop daiina gna 3arpy3skm nepemHHbX ganHb "RAW"

MNanga: | 3

Zﬂ’ =] IFR18650-00000000. bet
=] IFR18850-00000001. et
BelcTpuii BocTyn =) |FR18650-00000002.0xt
] =] IFR18650-00000003. ¢t

=] IFR18650-00000004.b¢t

FaBowsicron |5 |FR18650-00000005. bet
=] IFR18650-00000006. ¢t

" |=| IFR18650-00000007.bxt
BubnoTexu =] IFR18650-00000008. bct
t‘fﬂ | IFR18650-00000009. bet

o |=] IFR18650-00000010.bet
3TOT KOMMLOTER |=| IFR18650-00000011.bet

$ |=| IFR18650- 00000012, bt
I“d |=| IFR18650-0000001 3. bet
Cem |=| IFR18650-00000014. bt

|=| IFR18650-00000015.bet
\=| IFR18630-00000016.txt

| & cf Ea-

=] IFR18630-00000017 txt
=] IFR18650-00000018 txt
=] IFR18650-00000019 .t
= IFR18650-00000020 .t
=] IFR18650-00000021 txt
=] IFR18650-00000022 xt
=] IFR18650-00000023 txt
=] IFR18650-00000024 £t
=] IFR18650-00000025.txt
=] IFR18650-00000026. bt
=] IFR18650-00000027 txt
=] IFR18650-00000028. 1t
|=| IFR18650-00000029.txt
=] IFR18650-00000030.txt
\=| IFR18650-00000031 txt
=] IFR18650-00000032. txt
=] IFR18650-00000033 txt

£

>
5
ﬂ Omena

PucyHok 151 - Bbibop nctopuyeckux ¢ainos nepBUYHbIX AaHHbIX

Vms aiina: |IFR18650-00000012

Twn painos: |PesyanaTb| [ d]

[laHHble M3 BbIOBPAHHOrO UCTOPMYECKOro ¢aia 3arpy*KatTca BO BHYTPEHHIOW NamATb
KomnbloTepHoro WHTepdeiica B BblbpaHHy rpynny p[aHHbIX (B Hawem ciayyae — P3),
OA4HOBPEMEHHO MOJA WCMONb30BAaHHOM KHOMKOW Bblbopa dalina oTobpaxkaerca nyTb
K BblGpaHHOMY MCTOpuYeckoMy ¢Gainly NepBUYHBLIX [aHHbIX, @ CnNpaBa OT TPynnbl KHOMOK
BbibOpa M MPONMUCTbIBAHUSA UCTOPUYECKMX PaliloB — HOMEP UMKNA, AaHHble A/ KOTOPOro
NoJIy4eHbl U3 OTKPbLITOro UCTopuyeckoro daiina (cm. pucyHok 152):

Brifop coxpaHeHHes: dalinos Rdia

L
Pl ceag| wae| cel €]z mn mon o 2
JP 50N HE BEIGPAH
P2 | ceec] cae| << <] mrmer ren| 7

P alin He BEIGPAH
N ECCCAECCARE TR S 4535 >>>>|

D4 SIFRT8E50-0000007 2. =t
R EEEEN ]

JP 50N HE BEIGPAH

PucyHok 152 - MyTb K BbIbBpaHHOMY ncTOpUYeckomy daiiny
N HOMep LMKAA, NOSYYEHHbIN U3 HEro
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MpocMoTpeTb 3arpyKeHHble UCTOPUYECKME Pe3yNbTaTbl U3IMEPEHUI MOXKHO Ha CTpaHuue
"Pe3ynbTathl", yCTAHOBUB NepekitodaTenb Ha Tpebyemyro rpynny AaHHbIX (B Hawem npumepe
a1o rpynna ®3) (cm. pucyHok 153):

I8 =128 1P152.166.100.102 AHANM3ATOP XMMUYECKWX MCTOYHKKOB TOKA ACK2.5.10.8 - ] X
3anawm | Tpaguen || Peaynetatel | Amanus | HacTpoiikw
CEIC K2 K3 K40 K5O KEC KFO KB 1 O P4 (" PE T PE L PTC PR

Cycle Step Time u,v I, mh ESR,R o, ™y 3 Cycle Step Duration Ue,V  Te,mA ESRa,R Q, mih E, mih C,F ESRc,R ESRd, R Tlk, mh EFg,% EFe, %
MpuBop: ACKZ 5.10.8 ID: 182 1£8.100.102 Kaman: 3 A

OBzexr: IFRLEESO

Tonroronxa:

1 Paspax CC 2.5 no 2.38 mms loye. ESR: He mamep.

Tporpasasa

4 3Sapax CC 2.5R mo 3.€5B sme loyr. Oepmox ESR: 10c. Imervensso

5 Zosapan OV 3 €SB mo 0 25A wma leye.

€ Paspax CC 2.5 no 2.3B sums loye. Oepmwox ESR: 10c. Imerensso

3agassce xommecrso wmos: 1000,

Sazepmene:

46 3apax CC 2.5A no 3.65B sups loyr. ESR: He mamep.

47 Josapan CV 3.€5B mo 0.25A somr lu.

Orpamrenve Usgmi: me 3amanmo; Umaxe: me 3ajamo; ICHmame: me 3an

Mepuon samsck mamssm: 2c

Cycle Step

12 4CCC 0:00.1
1z 4CCC  0:d

ESR,R Q,mAh E, mih
00000 .0453852 _1139806
1.43138% 3.300357

1z 4ccc

1z 4cCC 0=
12 4CCC 0«
lz 4ccc o:

1z 4ccc o

1z 4ccc o

lz 4ccc o:

1z 4ccc

1z 4ccc

lz 4ccc

1z 4ccc

1z 4ccc

lz 4ccc

1z 4ccc

1z 4ccc

12 4accc

1z 4ccc o:

1z 4CCC 0:38._10
12 4CCC  0:4¢C
12 4CCC 0:42.
1z 4CCC 0:44.
12 4CcCC 0:4e.

1z 4CCC 0:48.12

1z 4cce 111.8104
1z 4cce .02524 36 11£.4407
1z 4acce 02924 37.58857 121.093%7 ¥
Karan N1 ~ Kanan N2 - Kanan Ne3t - Karan N4 . Karan NG ~ Kanan N6 ~ Kanan M7 - Kanan N .
Beaywi Beaywun Beayuwin Beayuwwn Beayua Beayuas Beaywms Beayun
Pestasra: DCHCC Peswant DCHCC Pestun: DCHCC Pestaara: CHCC Pesast DCHCC Pestan: CHCC Pestunt CHCV Pestun: DCHCC
Uk 72 War: 6 Luen: 74 War: & Uukn: 73 lWar: & U 76 War: 4 L 78 Iar: B Lukn: 75 Iar: 4 Lukn: 72 War: 5 Uen: 74 War: &
u 3156 B u: 3.064 B U: 3092 B u 3437 B U 31558 u: 34498 u: 36498 U: 3.066 B
| @254 -2.500A | @254 -2.500 A | @254 -2.500 A | @254 2500 A | @258 -2.500A | @258  2.500A | @25  0.560 A | @254 -2.500 A&
ESR: 0.0291 Om ESR: 0.0302 Om ESR 0.0290 Om ESH: 0.0304 Om ESR: 0.0416 Om ESR: 0.0308 Om ESR: ? ESR 0.0305 Om

Cron Cron Cron Cron Cron Cron Cron Cron

PucyHok 153 - [laHHble 13 3arpyeHHOro UCTopMYecKoro dpaiaa MoXHO NPOCMOTPETb,
YCTaHOBMB NepeK/toyaTeb Ha Tpebyemblil CTOYHUK AaHHbIX

[aHHble M3 OTKpbITOro ¢amna moryt ObiTb BbiBeAeHbl Ha rpaduKku 3apaga-paspasga.
Ona aToro Ana oagHon u3 rpynn rpadmMkos Heobxoammo Bbi6paTb TpebyemMbln UCTOUYHUK AAHHbIX
(B Hawem cnyyae — "dainn 3") (cm. pucyHok 154).

OAHOBPEMEHHO, NpU OTKPLITUM U 3arpyske UcTopuyeckoro ¢anna ana BblIbpaHHOro
HOMEpa LMKNQ, NPOU3BOAUTCA MOMbITKA OTKPbITUA UCTOPUYECKOro ¢daina AnA npepblayLiero
UMKNa. 3To Heobxoammo ana oTobpaxkeHua rpaduKoB 3apsaga-paspasa B BapuaHTe BblBOAA
rpadMKoOB KaK ANA TEeKyWero uukAa, Tak M A8 Npeaplaywero UuMKaAa B PasIMYHbIX
KombuHaumax (cm. nogpasgen 19.3, pucyHok 112, 113 n 114). Ecam uctopuyecknn dann ans
npeablaywero UMKNa He HalgeH, pfaHHble M3 HEero  BbIBOAMTBCA Ha  rpaduku
3apApa-paspaga  He  Oyayt  (Hanpumep, nNpW COXPAHEHUW Pe3yNbTaToB  M3MEPEHUM
C npopexuBaHuem, ¢an ans npeablaywero UMKNa MoOXKeT ObiTb He COoXpaHeH npwu
BbINO/HEHMM TecTupoBaHua XUT, cm. pasgen 17).
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EJ ¥s128 IP192.168.100.103 AHANIMZATOP XMMWUHECKWK MCTOYHNKOB TOKA ACK2.5.10.8 - [m] x
Sanau Mpapukn | Pesunetarer | Ananus Hactpoiiku
BbIEOAHTE HA rpagukM [padiiy 3apARa-paspaaa / pasBepTiM
[0 [T mpoa 1 =] [Bee rouar =] 2 Ppepui U0, (1L o
Brifiop aaHHex Ul FROEESA
Tp it |{Her  ~|mEmENE N = -] 26 2500
I'p 02 |Her AN N -
Fp. 03 [Her ~ ANEEEE N | =~ -]
Tp 04 [Her  ~| WEEEEN N[> -] 34 2000
I'p. 06 |Her adl 11T 0N Ealid
p. 08: |Her hd | | HEE N~ -] a2 (1500
Fp. OF: [Her hdl | HENN| -~ -
L == 3 1000
rpfD3: | Paiin3 | EENNN N | < -]
Mp. 10 —- x|
Mpit:[Her  ~ - =, 28 500
o =3 § ;
p. 13 [Her = | R 2B i} |
Tp.14:[Her  ~ - ]| |8 K]
=
Ip. 15 [Her - |||
[p. 16: |Her hd| - = 24 r-500
Ebifiop corpanenHbix dainos RAW e
i R R A R P S P o ) 22 L1 ooo
Palin He BeIGpaH
L A R A R P S P S )
= 2 (1500
Palin He BeIGpaH
L AR R A F o s e IR
D¢ FR18E50-0000001 2 bt 18 2000
P <o e we| €3]m0 por[oa0n| 2
Palin He BeIGpaH
L A R A R P S P S ) 16 e [-2 500
Palin He BeIGpaH
L R A R P S P S )
] 14 , - - ; - - - ; - ; - - -
7| ces| coc| <o <2 a2 10 20 30 40 50 60 Epezvlusl,m 80 a0 100 110 120 130 140
P afin He BeidpaH HacTpaoika BERTHRANBHER WKAA MPa®HROE [MAH. /Maks. | 0fnaeTE NOCTPOEHHA
PhL cexe] cee| <o €[ 23205332 X X n b
ATEEE ] UE[14 |35 1ma[-3000 {3000 PmBr[-12000[12000 FeOm[0 (0003 ESROm(0 (024 Omball (3000 EwBra[0  [12000 | Por | Cemea | Ouwctims | bmp
Kanan N1 . Kanan N=2 - Fanan N3 - Karan N=4 . Kanan NG - Fanan N6 - Karan N7 o Kanan NG -
Beayumn Beayu Benyumin Beayuun Beayu Benyuin Beayuun Benyumi
Pestwrt IPOCT O Pesiart IPOCTON Fexune MPOCTOA Pesaara MPOCTO Pesiart IPOCTO! Fexune MPOCTOA Pesaara MPOCTO Pesiar IPOCTON
L 0 War: 0 L 0 War: 0 L 0 War: 0 Lo 0 War:0 L 0 War:0 L 0 War: 0 Lo 0 War:0 L 0 IWar:0
u 0.000 B u 0.050 B u 0045 B u 0.081 B u -0.012B u -0.002 B u -0.007 B u 0110 B
| @50mkA: 0,00 MrA | @50kt 0.00 MkA | @50mkA: 0.00 MrA | @50mks: 0.00 MrA | @50kt 0.00 MkA | @50mkA: 0.00 MrA | @50mks: 0.00 MrA | @50kt 0.00 MkA
ESR: 2 ESR: ? SR: 2 ESR ? ESR: ? ESR: 2 ESR ? ESR: ?

PucyHok 154 - [laHHble 13 3arpy*KEHHOro UCTOPMUYECKOro paaia MOXKHO BbIBECTU
B Tpebyemom dopmaTe Ha rpadvKn 3apaga-paspasa,
BblbpaB COOTBETCTBYOWMI UCTOYHUK AaHHbIX ANA O4HOW U3 rpynnbl FpaduKoB.

Homep umKna BbINOAHEHHOW NPOrPaMMbl TECTUPOBAHUA A8 BbIOPAHHOTO M 3arpy»KeHHOro

NnCcTopmyeckoro

daiina

nepBUYHbIX

AaHHbIX

MOXHO

U3MEHATb

(nponucTbiBaTh)

KHOMOK

B

obnactu

C WCMNO/Ib30BaHMEM  CMeLManbHbIX ana
"Bbibop coxpaHeHHbIX paiinos RAW" (cm. pucyHok 155):

KOHKPETHOM  rpynnbl

BriGop coxpaHeHHe dalinos Fal

L ukn:
AR A R AR E o RS o
P akin He BeiBpaH
P2 e L O | re e >>>>| 7
P ai;
PN | €4 20| DL 42 B e e 12
Oah .
P | e cae| <] ¢ erpen ]| 2
P akin He BeiBpaH

PucyHoK 155 - KHONKKM NpoanCcTbiBaHMA UMKAOB A4NA NPOCMOTPa

Ha3HaueHne KHONOK NPOINCTbIBAHUA LMKNIOB 3aK/1l0O4aEeTCA B Cheaytoulem:

e KHonka ">" no3sonneT BbI6OpaTb 41 NPOCMOTPA CNeAYOWMNA LIUKA;

o KHonka ">>" no3BosseT BblbpaTb LMKA ¢ Homepom "+10" oT TeKyLLEro;

e KHonka ">>>" nossonsaet BbIbpatb UMKA ¢ Homepom "+100" oT TekyLLero;

e KHonka ">>>>" nossosnAeT BbI6paTh LMKA ¢ Homepom "+1000" oT TekyLlero;
o KHonka "<" no3BosseT BblbpaTb A4NA NPOCMOTPa NpeablayWwmin UMKA;

e KHonka "<<" nossonsaet BbIbpaTb LMKA c HOmepom "-10" OT TeKyLero;

e KHonKa "<<<" no3sosaer BbI6paTh LUKA Cc HOmepom "-100" oT TekyLlero;

e KHonKa "<<<<" nossosnAeT BbI6paTh LNKA ¢ Homepom "-1000" oT TekyLiero.
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Mpu HaxatumM HeobxogmMmon KHOMKKW, KomnbitoTepHbii UHTepdenc nonpobyet Hantm
M 3arpy3uTb MUCTOPUYECKMI alin NepBUYHbLIX AAHHbIX AN LMKAa c Tpebyembim HOMEPOM.
Monck npon3BoAMUTCA B Npeaenax Nanku, U3 KoTopow bbin BbibpaH Monb3oBaTenem HayvaibHbIM
daln Npun HaXKaTUM COOTBETCTBYIOLLLEM KHOMKM OTKPbITMA dalina (B Halwem 3To KHonKa "@3...").

Mpu nonbiTKe Bbibopa dalina gna Homepa UMK, Gpaitn AnA KOTOPOro He CyLlecTByeT,
O6yneT OTKPbIT M MNOKa3aH WCTOpPUYECKUI alinl NepBUYHBbIX AaHHbIX ANA  Chefylouero
AOCTYNHOTO UMKAA WAW ANA LMKAQ C HaMbBONbWWMM MAM HaUMeEHbLIMM HOMEPOM, KOTOPbIV
Y4aNnocCb HalTK B TEKYLLEN NanKe ¢ ¢paiiiamm pe3yibTaToB USMEPEHMUIA.

[aHHble ©3 BbIbpaHHbIX WUCcTOpUYeckKMx ¢annoB MmoryT 6biTb BbiBeAeHbl B 06/1acTb
noctpoeHua rpadukoB 3apsafa-paspsaga, B AOMONHEHWE K rpaduKam, oTobparkaembim
B peanbHOM BpemeHu B xoae TecTupoBaHma XUT. Takaa BO3MOXKHOCTb NO3BONAET, HAaNpumep,
BM3YaZlbHO CPaBHUTb KpuBble 3apAga-paspaga tectupyemblx XUT n HEKOTOPOro 3TaNOHHOrO
XUT, nnn pgaxe cpaBHUTb KpuBble 3apaja-paspana o4Horo u toro e XUT, HO Ha pasnnyHbIX
LMKNAX TECTUPOBAHUA B XOA4E BbIMNOSHEHMA UCNbITAHWUN.

Ona  npocmoTpa  UCTOpUYeckux  aliioB  CBO0OHbLIX  pe3ynbmamos  usmepeHull
(cm. pasgen 16) v BbiBOAa pe3ynbTaToB M3MepeHuit Ha rpadukm aHanmsa (cm. noapasgen 19.5),
npeaHasHadyeHa obnactb "Bbibop coxpaHeHHbix ¢dannos CLK", pacnonokeHHasa Ha cTpaHuue
"AHanuns" KomnbloTepHoro uHtepdeiica (cm. pucyHok 156):

Britiop coxpaHeHHen datinos CLE.

F1...| P ailin He BrIGpaH
P2... | FPaiin He BeIBpaH

M P aln He BeIGpaH
M P aln He BeIGpaH
E P aln He BeIGpaH
w P aln He BeIGpaH
m P aln He BeIGpaH
m P aln He BeIGpaH

PucyHok 156 - O6nacTb ynpaBaeHMa NpoCMOTPOM
ncTopmyeckmx Gpainaios CBOAHbLIX Pe3y/bTaToOB U3MePEHUN Ha cTpaHuue "AHanms"

Ha)kaTne Ha cootBertcTByloulyd KHonky "®1.." — "®8.." (ona npumepa paccmoTpum
Ha)KaTue Ha KHonky "®5...", cm. pucyHoK 157) npuBoAUT K BbI3OBY CTaHAAPTHOrO AManoroBoro
OKHa BblbOpa nctopmyeckoro ¢paiiia CBOAHbIX Pe3ybTaToB..

Britiop coxpaHeHHen gatinos CLE,

F1...| Failin He BRIGpaH

F2...| Falin He BrIGpaH
F3...| Falin He BrIGpaH

B | P aiin He BRIGpaH

.| P aiin He BRIGpaH

alin He BbIGpaH

PucyHok 157 - Bbibop nctopuyeckoro ¢daiiiia CBOAHbIX pe3y/ibTaToB
ANA Tpynnbl AaHHbIX "®5"

140



B OTKpbiBlIEMCA OKHe cneayeT BblbpaTb ¢anin CBOAHbLIX pPe3yNbTaTOB W3MeEpPEHUN
(cm. pucyHok 158):

E_l BriGop daiina ana 3arpyskn peaynetaTos TecTupoeanna O6bekTa No LMKNam X
Manka: | 5 j [ £k Elv
Z}, |E] IFR18650-00000068. bt

5] IFR18650-00000069.bxt

Boictpaid gocTyn |5 |FR18650- 00000070, xt
7 5] IFR18650-00000071.xt

5] IFR18650-00000072.xt

Patounii cTon || IFR18650-00000073. bt
5] IFR18650-00000074.bxt

™ |E| IFR18650- 00000075, bt
BuinuoTexw |=| IFR18650-00000076. bt
Ld \=| IFR18630-00000077. txt

= |=| IFR18650-00000078.bxt
3moTkomnetotep = [FR18630-00000079.txt

) 5] IFR18650-00000080.txt
& [ IFR18650-00000081.txt
Cem 5] IFR18650-00000082.1xt

= IFR18650-CLE txt

£ >

Twn aiinos: |PesyanaTb| ("t} ﬂ Omaena

PucyHok 158 - Bbibop nctopmyecknx ¢panios CBOAHbIX pe3ynbTaToB U3MEPEHNI

[aHHble M3 BbIOPAHHOIrO MCTOpMYECcKoro ¢dakna 3arpy»KatoTca BO BHYTPEHHIOK MNamMATb
KomnbloTepHoro WMHTepdelica B BblIbpaHHYO rpynny AaHHbIX (B Hawem caydae — P5),
O4HOBPEMEHHO CMpaBa OT WMCMONb30BAaHHOM KHOMKW Bblbopa daina oTobparkaerca nyTb
K BbIBpaHHOMY UCTOpUYECKOMY daliny CBOAHbIX Pe3yNbTaTOB M3MEPEHUit (CM. pUcyHOK 159):

Britiop coxpaHeHHe gainos CLE.

M 9 alin He BeIGpaH
M F &l He BeIGpaH
M P alin He BEIBpaH
M F &l He BeIGpaH

| DY L MFRTBEE0-CLE. bt

FE...| P alin He BRIGpaH

PucyHok 159 - MNyTb K BbIBpaHHOMY ncTopuyeckomy ¢aiinly CBOAHbIX Pe3ynbTaToB
MpocmOTpEeTb 3arpy»KeHHble UCTOPUYECKUE Pe3yabTaTbl M3MEPEHUN MOXKHO Ha CTpaHuue

"PesynbTatbl", yCTaHOBMB NepekaoYaTesb Ha Tpebyemyto rpynny AaHHbIX (B Hallem npumepe
a1o rpynna ®5) (cm. pucyHok 160):
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EJ Y5128 1P192.168.100.102 AHANM3ATOP XMMUYECKNX MCTOUHMKOB TOKA ACK2.5.10.8 - [m] x
3apaw | Tpadukd Pesyastatel | AHanus | Hactporku
ORI RO K3C KAC KR KEC KFOC KB O P10 P20 PICIPL S PO R P70 PB
Cycle Step Time u,v I,mA ESO,O ©, min E, [ Step Duration Ue,V  Te,ml ESRa,R Q, min E, mifh C,F ESRe, R ESRA, R Tlk,mA EFg, % EFe,®
TpuBop: ACKZ 5.10.8 IP: 182 1€8.100.102 Kaman: § A
Ofzexe: IFRLBESO
Hoarcrozza:
1 Pazpan CC 2.5R mo 2.3B mmr loyr. ESR: He uzmep.
Nporpa:asa:
4 2apam CC 2.5A go 3.€5B sume lcyr. Hepmog ESR: 10c. ImerensxocTts ESR: 1000Tm.
5 Josapam CV 3.€SB mo 0.25R mmi leye.
€ Pazpan CC 2.5A mo 2.3B jumt lcyr. Mepmon ESR: ldc. JQmurensnocTs ESR: 1000Ta.
Zamammce xommecTEC umMmmos: 1000,
3amepmese
4€ Zapan CC 2.52 mo 3.65B sumc loyr. ESR: He mamep.
47 Jozapax CV 2.€SE no 0.25R wma lu.
Orpaspraesite Tngmi: me 3amamo; Umaxc: me sagamo; ICHmaxc: e 3agauc; IDCHMamc: He =amaso.
Nepson =amscy mammsm:
Hawano recTmpomames: 07. §1:17
Cycle Step Duration Ilk,md EFq, % EFe,%
0 GNRL 25: . 0.0 0.0
1 GNRL 1 04358 99.8 85.5
z GNRL 1: 04300 85.8 85.7
3 GNRL 1: 04788 95,8 85.8
4 GNRL 1: 04183 04778 3.18241 99.7 85.3
S GNRL 1: .0215¢ 04784 85.8 85.9
€ GNRL 1: 04154 04740 95,8 85.9
7 GNRL 1: 02183 7 .04787 99.8 BE.1
8 GNRL 1: .04l € .04742 99.€ 85.9
CNRL 1: 04310 95.€ 85.€
GNRL 1 99.7 85.5
GNRL 1 . 99.9 85.9
CNRL 1 .04l 95,8 85.9
GNRL 1 -041s2 8%.8 B85.9
GNRL 1 .0z189 99.8 86.0
GNRL 1 04183 85.7 85.8
GNRL 1 -041354 55.7 B85.8
GNRL 1: 04198 -1194.88 -3E08. 99.7 85.8
GNRL 1: 04157 -1154.77 -3605. 85.8 B85.8
GNRL 1: -04151 -1155.3€ -3€l4. 8%.8 B85.9
GNRL 1 04187 -115€.04 -3€18.2 99.8 8E.0
GNRL 1 04185 -1156.25 -3¢ 85,8 B86.1
CNRL  1: 04183 -1155.43 4512 .33 (04763 85.7 8E.0
GNRL 1: 04183 -1195.4€ 4473.18 5 .04330 99.8 BE.1
GNRL 1: 04175 -1156.98 451648 (04767 85.5 B86.3
CNRL 1: _041€€ -1157.78 4432 30 04715 95,8 BE.3
2€ GNRL 1: 04172 -119€.95 4508.85 04711 $07 99.7 B8E.2 V¥
Kanan Nel ~ Kanan N2 ~ Kanan N3 - Karan N=4 . Kanan NG ~ Kanan N6 Karan N7 - Kanan NG -
Eeayuus Beayus Beayuwin Beayuwun Beayus Beayuwwn Beayumin
Peswunt DCHCC Pestoan: DCHCC Peskunt CHCC Pestaara: CHCW Pestan CHCC Peswunt CHOV Pestaara: DCHCC Pestrt CHCC
Luen: 76 War: & Lo 79 Iar: B Liven: 78 War: 4 Lo 80 War:5 Lo B3 Iar: 4 L 79 w76 War: & Lo 79 War: 4
u 2984 B u 3.142B u 3480B u 3650 B u 34598 u 3651 B u 3088 B u 3627 B
| @254 -2.500 A | @258 -2.500A | @254 2,499 A | @254  0.253 A | @258  2.500A |@25%  1.231A | @254 -2.500 A | @258  2.500A
ESA 0.0292 Om ESA: 0.0302 Om ESA 0.0287 Om ESA: ? ESR: 0.0428 Om ESR: ? ESA: 0.0293 Om ESR: 0.0298 Om
Cron Cron Cron Cron Cron Cron Cron Cron

PucyHok 160 - [laHHble 13 3arpy*XeHHOro UCTOpMYECKOro paiiana MOXKHO NPOCMOTPETb,
YyCTaHOBMB NepekatoYaTeb Ha Tpebyemblii UCTOYHWK AaHHbIX

JaHHble 13 oTKpbITOro ¢anna moryT 6biTb BbiBeAeHbI Ha rpaduKM aHanusa. na storo ans
OfIHOW M3 rpynn rpapukoB HeobxoamMmo BbibpaTb TPebyembllt UCTOYHUK AaHHbIX (B Hallem
cnyyae — "®aiin 5") (cm. pucyHok 161).

EJ Y5128 1P192.168.100.103 AHANM3ATOP XMMUYECKNX MCTOUHMKOB TOKA ACK2.5.10.8 - O X
3anawt | Tpagukd | PesynbTatel || AHanus | Hactpoiwu
BeIBoaMTE Ha rpadurkM [PaPiKy U3MEHEHHA NapaMeTpoE U FLEKTOE B 33BHCHMOCTH OT YMCN3 UWHKNDE 33pAAa-Paspala
|E j |ESH6 ﬂ ‘ Bee uknsl j 4800 AHAME PEZFYNETATOE HIMPEHHH 012
BeiSiop AaHHEIK an
Tp. 01: |Her ha |l Bl d 4400 LA
Fp. 02 |Her | HN| - -]
[p. 03 |Her N = -]
M. Ok [Her | mm [ -] 400 o
rp 05 [Her  ~| mm | —+— -]
Ip. OE: [Her bl | faniiid | 3600 (0.09
Fp. 07 |Her -| N ahd
fp — = 3200 Lo os
Fp. Q8 |Paiins ~ |- -
Mp. 10| WM | = - |
p. 11: [Her ME | SRS 2800 Loor
rp1z [Her | mm[— -] s E
Tp 1% [Her  ~|mm|[—+ -1 2 o4 | 0.08 o]
Mp. 14: |Her ~| W i BRI e
Mp 15 [Her | mmi |+ -] 4
[P [Her =] | — <] 2000 Fo.05
Beifiop coxpaHeHHEx paiinos CLE
P1...| P aiin He BLIGpEH 1600 )
P2 | Falin He BeIGpaH
P3| Paiin He bitipaH 1200 [0.03
P4 | Paiin He Bbifpad
D:\ _MIFR18E50-CLE kst 800 [0.02
PE...| P ahin He BwifpaH
P7...| P ahin He ewifpaH 400 (o.o1
P8..| P aiin He Beifpan
HacTpolca sredpaerua T @ m @ @ @ 70 e @ o e 70 1m0 1 1k o i 10 20 a0 20
¥ Crpro U0 T Crpre L1 b 4 £ Lkkik 3apata-paspata
HacTpoiiKa BEpTUKAABHS WKaN DOfinacTs nocTpoeHAs
ESR. Dhm 0 (012 @ mehfo [2400 E.miwh |0 [ss00  CFle Ex] Ikomaldz  [12 EFq%[60  [120 EFe.%|56  [104 Par | Cerka: Duwcrure | bmp
Kanan N1 - Kanan N2 ~ Fanan N3 - Karan N4 - Kanan NG ~ Kanan NE - Karan N7 - Kanan NG -
Eeayuus Beayus Beayuwin Beayuun Beayu Benyumin Beayumn Benyumin
Pesunt: IPOCTOA Pesuara: MIPOCTOR Pexun: MPOCTOR Pesra: MTPOCTOR Pesuara IPOCTOR Pesunt: MIPOCTOA Pestaara: MPOCTO| Pesiuara IPOCTOR
(I War: 0 Luecn: 0 War:0 (I War: 0 Wkn: 0 War:0 W 0 War:0 L 0 War: o 0 War:0 w0 War:0
u -0.002 B u 0.049 B u 0044 B u 0.080 B u -0.012B u -0.002 B 0.007 B u 0.110B
| @50k 0.00 mrA | @50med: D00 mrA | @50mkd: 0.00 mrA | @50rkA 0,00 meA | @50nks: 000 mrA | @50k 0.00 mrA 00 meA | @50nks: 0.00 MrA
ESR ? ESR: ? ESR ? ESH: ? ESR: ? ESR: ? ? ESR: ?

PucyHoK 161 - [laHHbIe 13 3arpy>KeHHOro UCTOPUYECKOrO daiiia MOXKHO BbIBECTU
Ha rpaduKM aHann3a, BbiIbpaB COOTBETCTBYHOLLMIN UCTOYHUK AN O4HOM U3 rpynnbl rpadpuKos.
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21 PABOTA NMPUBEOPA B ABTOHOMHOM PEXMME

YnpasneHne npubopom ocywectsnaetca ¢ nomoupto KomnbioTepHoro WHTepdelica
(cm. pasgen 19). KomnbioTepHblt WHTepdeiic Heobxoaum AnA COCTaBAeHWMA W 3amnycKa
nporpammbl TecTupoBaHua XUT (cm. pasgen 11), a TakKe Ans HabAwOAEHUS 33 XOAOM
BbINO/HEHMA TECTUPOBAHMA, NONYyYEeHUA N 0O6PabOTKM Pe3ynbTaToB U3MEPEHMUIA.

OpHaKo, nocne 3anycka nporpammbl TecTupoBaHua XUT, KomnbloTepHbin UHTepdelic
MOXKeT 6bITb 3aKpbIT, @ KoMmnbloTep Mosb3oBaTensa BbiKAOYEH. MpK 3TOM NPUBOP NPOAOIKUT
paboTy B aBTOHOMHOM peXXnme no 3afaHHol Monb3oBaTenem nporpaMmme TeCTUPOBAHMUA.

Pe3ynbTaTbl W3MEPEHUN B aBTOHOMHOM pPEXMMe COXPAHAITCA BO BCTPOEHHYHO
BHYTPEHHIO namaAtb npubopa FLASH (cm. pucyHok 12, 13 u 14). MamsaTtb npubopa moxkeT
BMecTUTb 6onee 4yem 270 TbicAY pe3yNbTaTOB W3MEpPEHUM (Touek’). Mpun cnepyowem
BK/ItOMEHMM KomMbtoTepa [Monb3oBaTens u 3anycke KomnbtoTepHoro UHTepdeinca, paHHble
n3 namatM npubopa GyayT nepefaHbl HA KOMMbHOTEP U COXpPaHeHbl B ¢aisbl pe3ynbTaToB
namepeHnn (cm. pasgen 16). Mocne atoro namatb npubopa ouumuwiaetcs 6e3 npepbiBaHUA
TecTupoBaHuna XUT 1 cTaHOBUTCA rOTOBA K CeAyoLLeMy Nnepmoay aBTOHOMHOM paboTbl.

Bpems aBTOHOMHOM paboTbl Npnbopa Hanpsamyro 3aBUCUT OT NEPUOLA COXPAHEHUA AAHHbIX
B ¢alinbl NepBUYHbIX Pe3ynbTaToB W3MEPEHUN, HACTPOMKA KOTOPOro OCyLLecTBAAeTCA
Ha cTpaHuue "3agaumn" KomnbtotepHoro UHTepdeiica (cm. pucyHoK 162):

E_l ¥s128 IP192.168.100.102 AHANM3ATOP XMMWHECKWX WCTOYHMKOB TOKA ACK2.5.10.8 - [m] x
’m TpadikK PezyneTatel | AHanus HacTpodiku

Brifiop kaHana AnA HacTpolikK Pesxum patioTe! KaHana
 Kan1 ¢ Kan2  Kan 2 O Kan4 O Kan 5 7 Kaw B @ Kan7  Kan 8 & Beaywwii
Moaroroeka
13pmce i [a <lacft B Jww]t Jewr ~Jum dueshfioe ~l[swe <]
2[zspmcr ~|[f [er  ]aaf4z [& <lww[10 [« ~um " dUESR[tmam _~][1000ry ]|
3[fecapmaty =[[52 [8 ~laof0r [& =Jww[t [er =]
Mporpara
4[Paspan CC ﬂ'rlfi w|anf2 [e Eap ISIDT‘MVIH -] Esﬁ:mm =
e R F R EE T O ESA: (2w v|[5me ]
6lFapmath =|[5  [om  wlasf0s B <Juw[in Jer -] ESF: [He warep, v |
?lﬂopaapﬂuWﬂ’FlB ﬂnoh |MA junu’ﬁi‘mw j
|Peraccann =|[10 [o |
g |Fa55ep’n«:aU j WlME/C ﬂ ot |-3 |B j Ao ’37‘8 j Auanazonl:|284 =
10[Passepreal =|[1  [ale | or[25 [& <] mo[25 |6 =] esf:[10e wlfime ]
11 [PacseprcaP ~[[280 [mBrc < or[5  [er <] mof3  [er <] ESF: [He wamep,_+|
12[PasseprcaRt ~[[1 [omc <l or[t [om <] ao[i0 Jom <] Esf:[1c [1ooory ~]
13[ingaect < ([100 [we  ~wals  [¢ <] w[1 [a <]
14 we[l [o ez e Jwwfz [« =]
15 [ingnec P~ ([T [Br lwafl  [ww ] w[i0 [er ]
16 wa[r [o acft 5 =Jwm[f far <] -
[0 wwwos  Mporpavmia Kax mpegewyun | arpyaurs... | Corparue... |
3asepuweHie
4E|MMngm:cH ﬂWlDM jnalZE |c ﬂ M’T_‘DM ﬂ
4 w28 [0 v|aef0B (B Jum[t [« ]
48| Carmonmeen U v 10 |1 |B j UM ’T‘u j
OrpaHdyeHka, MycTo = oTKAueHE! -dU

U] B Uwakc[425 B ICHwakc[235 |4 »|  DCHwaeo|2480 [ | [0 e -]
MapameTpb CoummErMmeagunLTaT06
ik P gpekr: [TECT-1
W P ain no [T*foes = | Conp. kamasii m uikn ¥ firpdid. P opat Bpemeni m Parin
Pann Raw: DAPE3YNBTATHIN2020.06.06 TECT-1\TECT-00000001 tat
Faiin no LLL: D:APE 39NbTATLIN2020.06.06 TECT-1STECT-CLK tat [ 3M3W oren. _ Muex
Karnan M1 BeauLyin Karan N2 Benovon Karan M3 Begomon KaHan M4 Beombi Karan N5 Beauyin Kanan NG s Kanan M7 B equui KaHan MG [
Pexune CHCC Pesmt CHCC Pexunt: CHCC Pestint CHCC Pestiart; DCHCC Pesomt HMOYALC | Pexur: IPOCTOW Pexunt MPOCTOH
Lun: 4324 War: 4 Wukn: 0 War: 4 Luea: 0 War: 4 KA War: 4 Uk 5§ War: & Lk 1 War: 4 Luen: 0 War: 0 Wpten: 00 War: 0
u: 1.901 B u 1.903 B u: 1.905 B u: 1.901 B u 3.707 B u 0.970 B u: 1.216 B u: 0.041B
| @264 1.260 A | @254 1.260 A | @268  1.260 A | @254 1.260 A | @284 -2.500 A | E100mA; -99.99 mA | @E0miA: 0.00 MeA | @50ricA; 0.00 mrd
ESR ? ESR ? ESR ? ESR ? ESR 0.0454 Om ESR 0.2710 Om ESR ? ESR ?

Cran Cron Cran Cron Cron Cron

PucyHOK 162 - HacTpoiKka nepuoaa CoOXpaHeHua pe3ynbTaToB U3MEPEHUI

Mpn MmeHbllEM Nepuoae CoOXpaHeHUs, pe3y/ibTaTbl UBMEPEHNIN COXPAHALOTCA Yalle, NamaTb
npubopa 3anosiHseTca 6biCTpee, BpeMs aBTOHOMHOM paboTbl COKpalLaeTcs.

Pap peMmMoB TECTUPOBAHMA, TaKMe KaK pPeXMMbl MMMYAbCOB TOKA, MOLLHOCTU WU
CONPOTUBNIEHMA, CNOCOGHbI 3aMo/HATbL NamATb nNpubopa 3HauMTeNbHO ObiCTpee, Yem
BbIOPAHHbIN Nepuos CoOXpaHeHUA pPe3ynbTaTOB U3MEPEHUIN, MOCKO/bKY B 3TUX pPeXMMax npu
KaX4ON CMeHe TOKa, MOLLHOCTM WAM COMPOTUBAEHUA CO34aKOTCA MO ABE HOBble TO‘-II-(M*,
KOTopble byayT coxpaHeHbl BO BHYTPeHHIo namaTb FLASH npubopa (cm. pucyHok 12, 13 n 14)
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BO BpemMs aBTOHOMHOM paboTbl, B AOMOJIHEHME K pPEeryaspHbim TO‘-IKaM*, COXpaHAeMbIM
B COOTBETCTBME C 3a4aHHbIM NEPUOLOM COXPAaHEHMA AaHHbIX (CM. pUCYHOK 162).

MpumepHoe Bpems aBTOHOMHOM paboTbl 6e3 yyeTa AONOAHUTENbHbIX Touek B pexxnmax
MMMNYNbCOB TOKA, MOLLHOCTM W CONPOTUBAEHMA, B 3aBUCMMOCTM OT BblIOpaHHOro nepuoaa
COXpPaHEHMA [AaHHbIX W KONMYEeCcTBa OAHOBPEMEHHO paboTalowmx KaHanoB NpuUBEAEHO

B Tabnunue 11.

Tabnnua 11 - NMpumepHoe Bpema aBTOHOMHOM paboTbl Nprbopa

Mepuoga MpumepHoe Bpems aBTOHOMHOM paboTbl
COXpaHeHusA npu Yucne ogHOBpeMeHHO paboTalowmx KaHanos npubopa
AaHHbIX 1 2 3 4 5 6 7 8
"Bce" 4y 2y 1415 muH 1y 45 muH 35 muH 30 muH 25 muH
01c 7430 MuH | 3445mMuH | 2430 MKH | 1450 MKH | 1430 MuH | 14 15 muH 1y 55 muH
0,2c 154 7 4 30 muH 5y 3445 muH 3y 24 30 muH 2y 1450 muH
0,5c¢ 1,5 cyr 18y 12y 9y 7u30m 6u4 5420 MmuH | 4440 MuH
1c 3cyr 1,5 cyt 1cyr 18y 15y 12y 10440 muH | 94 20 MUH
2c¢c 6 cyT 3cyr 2 cyt 1,5 cyT 30y 1cyr 21y 18 4 40 muH
5¢ 15 cyT 7,5 cyt 5cyr 4 cyt 3 cyr 2,5 cyt 53y 2 cyT
10c 1 mec 15 cyr 10 cyT 8 cyT 6 cyT 5cyr 4,5 cyt 4 cyT
20c 2 mec 1 mec 20 cyt 16 cyr 12 cyr 10 cyr 9 cyt 8 cyr
1 muH 6 mec 3 mec 2 mec 47 cyt 37 cyt 1 mec 27 cyt 23 cyt

B cnyyae anutenbHon paboTbl Npubopa B aBTOHOMHOM PeXKMME, MO0 B Cayvae CANLLIKOM
MaNleHbKOro MNepuoaa COXPaHEHWs AaHHbIX, NamATb Npubopa MoXKeT ObiTb MNepenosiHeHa.
Mpw 3TOM, HOBblE pe3ynbTaTbl OyayT 3amewaTtb Hanbonee cTapble AaHHbIE, U YacTb Hambonee
CTapbIX Pe3ynbTaToB M3MepPeHNt byaeT 6e3B03BpPaTHO NOTEPAHaA.

Ona VMHOMKAUMW  COCTOAHMA nNamATM npubopa Ha nepeaHel MnaHenu pPacnonoXKeH
ceetogmog "MAMATD" (no3uuma 4, pucyHok 1, 4 1 8). ITOT cBETOAMOA OTPAXKAET c/eayloLine
COCTOAHUA NamATh npmubopa:

e He cBeTUTbCA — NamATb Npubopa MMeeT JOCTaTOYHO CBOBOAHOrO MecCTa;

e Muraet — namatb npubopa 3anonHeHa 6onee yem Ha 50 %. Heobxogmmo BKAOUUTB
KomnbloTep W 3anyctutb KomnbloTepHblt  UHTepdenc Ys128 ana nepeaauu
HapaboTaHHbIX AaHHbIX HA KOMMbIOTEP, COXPAaHEHMA B Gaiibl pe3ynbTaTOB U3MEPEHUM
M 0cBOOOXKAEHMA NamATN Npubopa;

e [OpUT NOCTOAHHO — NAaMATb NPUBOopa NepenosiHeHa. YacTb AaHHbIX NOTEPAHA.

[nAa KOHTpONsA Haj COCTOAHMEM namAtTM npubopa c nomolbio KomnbioTepHoOro
NuTepodelica Ys128, Ha cTpaHuue "CocTtoaHume" (cm. noapasgen 19.6) npegycmoTtpeHa obaacTb
"Mamatb Mpnbopa", coaepallan cBeaeHUs 0 COCTOSTHUU NaMATU (CMm. pUCYHOK 146).

Mpn oyepeaHOM YCTAaHOBAEHWUM CBA3M C KOMMbIOTEPOM MNOCAE aBTOHOMHOW pPaboThbl,
AaHHble M3 MamaTn npubopa 3arpy}katotca B KomnbtoTepHbii MHTepdeiic, obpabaTtbiBatoTca
N COXpaHATCA B Gpaiibl pe3ybTaToB M3MEPEHUI. DTOT NPOLLECC 3aHMMAET HEKOTOPOE BPeMS,
HabntoaaTb 3a ero XoA40M MO3BOJIAOT 3HaYeHUA "3anonHeHme", KoTopble ByayT yMeHbLIATbCA
Nno mepe 3arpy3Kku AaHHbIX Ha KOMMbIOTEP, A TaKKe IMHENHAA WKana "3arpyska AaHHbIX".

B cnyyae 3anonHeHUA WAM  NepenosiHeHWs namaAtM  AHanus3atopa, WHAMKaAToPbI
"3anonHeHune >50%", "MepenonHenune", "MepenonHeHne bydpepa" byayT NpMHUMaTL 3HAYEHUA,
cooTtBeTcTBeHHO, "ECTb", "MPOU3OLUIO", "MPOU30LLUIO". Mpn nepenosHEHMN NAMSTU YacTb
OaHHbIX byaeT 6e3B03BPaTHO NOTEpPAHa.

B cnyyae oTKasa MMKPOCXeMbl MNaMATM, HaxoAAWEWcA Ha nnate MoAayaa KOHTposA
WU ynpasneHuns npubopom, mHamkatop "CoctosHWe namsatu" npumet 3HadeHue "OTKA3".
Mpu nosTopAlOWEMCA NOABAEHMM 3TOro coobuweHna obpatutecb 8 OO0 "APOCTAHMALI"

ANnAa 3aMeHbl MUKPOCXeMbl MaMATHU.

* M. nepeyeHb NPUHATLIX COKPALLEHNN U 0603HAYEHUA.
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22 3ALMTBI NIPUBOPA Y ABAPUIMHBIE PEXXUMDbI

AHanuzatopbl ACK2.5.10.1, ACK2.5.10.2 n ACK2.5.10.8 nmetoT cnegyrowme annapartHble
M NporpammHble 3aWMUThl:

e 3awWmMTa No neperpysKe no TOKy;

e 3awMmTa NO NepeHaNpPAaKeHMo Ha Knemmax npnbopa;

e 3awwmTa no neperpesy NpnuboOpPa;

e 3awwmTa no notepe cesasm mexagy M3P 1 MKY (cm. pucyHok 12, 13 n 14);

3awmTa no owmnbkam B paboTe MMKPONPOrpammsi;

3awmnTa no cpbiBy CTabmamsaumm 3a4aHHOTO NapameTpa;

3awmTa No MrHOBEHHOMY 3aBepLUEHUIO LWara Nporpammbl TecTuposaHua XUT;
3alwnTa No HeBEPHO 334aHHOM Nporpamme TecTtMpoBaHua XUT;

3awwnTa No OTCYTCTBMIO TOKA B PEXKMME 3aBOACKOM NOBEPKMU;

3alnTa No orpaHMYEHNI0 MMHUMANbHOTO HanpaxeHusa Ha XUT (nepepaspagy XUT);
3alnTa No orpaHMYEHNI0 MaKCMMaibHOro HanpsxeHua Ha XUT (nepesapsaay XUT);
3awmTa no orpaHNYEeH1o MaKCMMabHOro TOKa 3apaaa Yepes XUT;

3awmTa no orpaHNYeHMo MaKCMMaIbHOTO TOKa pa3spaga XUT.

3awuma no nepezpyske o moky cpabaTbiBaeT NpW perncTpaumm BeNWYMHbI TOKa
Ha KOHKPETHOM KaHane npubopa, NpeBbIWAOLLEA MAaKCMMYM TEKYLLLEro Anana3oHa ToKa bonee
yem Ha 2 %. CpabaTbiBaHMe 3aLMTbl CBMAETENLCTBYET O HapyweHuAax B pabote npubopa nop
BO34ENCTBMEM BHELWHUX WAN BHYTPEHHUX (AKTOPOB WM NPUMBOAWUT K MepexoAdy KaHana
B aBapuiHbIi pexxum "MEPETPY3KA".

Ecnn aBapus BO3HMKNA B MOMEHT TecTupoBaHua XUT, B daine nepBMUYHbIX AaHHbIX A4A
TEKyWero umkna (cm. pasgen 16) Ha KOHKpeTHOM KaHane npubopa byaeTt caenaHa KpailHaa
3anucb, B KOTOPOWN BMECTO MapKepa wwara byaet 3adukcMposaH mapkep asapuu: "OVI".

Mpn nosBTOpAlOWEMCA BO3HMKHOBEHMW AaHHOM aBapum obpatutece B 000
"APOCTAHMALL" ana KOHCyAbTaLMKU MW PEMOHTA.

3awuma no nepeHANpPAMEHUK HA MNOA0HUMeENbHOU Kaemme KaHasna cpabatbiBaeT npu
PEerncTpaumm MNONOKUTENbHOTO HANPAXKEHUA Mexay Kaemmamu npubopa, NpeBbllwatoLLero
5,1 B, nmbo npu perncTpaumm HanpsaxKeHna Mexay KneMmamun pasHbiX KaHanos, 1nbo mexay
KNeMMaMM KaHasla U Kopnycom npubopa, npesbiwatowiero no abcontotHon senmumnHe 40 B.
CpabaTtbiBaHMe 3aWuMTbl CBMAETENbCTBYET O MOMbITKE MCMNO/b30BaHMA npubopa npu
3anpeenbHbIX 3HauyeHUAX HanpskeHuAa Ha XWUT, nubo npu 3anpesenbHbiX HaNpPArKeHUAX
mexay knemmamm XUT n Kopnycom npmbopa, ambo npu 3anpesenbHbiX HANPAKEHUAX MeXay
KNeMMaMK pasHblXx KaHanos npubopa, nmbo O HeucnpaBHOCTM npubopa, M NpUBOAUT
K nepexoay KaHana B aBapuitHbii pexkum "MEPEHAMP.U+".

Ecnn aBapua BO3HMKAA B MOMEHT TecTupoBaHuA XUT, B daiine nepBMYHbIX AaHHbIX ANA
TEeKyLWwero umkna (cm. pasgen 16) Ha KOHKpeTHOM KaHase npubopa byaeT caenaHa KpanHas
3anucb, B KOTOPOW BMECTO MapKepa Lwara byaet 3aduKkcMpoBaH mapkep asapuu: "OUP".

Ecnn BennumHa HanpaxeHua Ha XUT rapaHTMPOBaHHO He BbIXOAMT 33 pamMKu pabouyero
AManasoHa HanpsKeHWsa Ha Kaemmax npubopa (cm. pasgen 7), a pa3HOCTb MOTEHUMANOB
mexay uenamm XUT n Kopnycom npubopa rapaHTMpoBaHO He npesbiwaeT 40 B (cm. pasgen 3),
npu MOBTOPAKOLEMCA BO3HUKHOBEHUW AaHHOM aBapumn obpaTtutecb B8 OO0 "APOCTAHMALL"
ONA KOHCYNIbTALMU UM PEMOHTA.

3awuma no nepeHanpAaMceHUK HA ompuuyamensvHol Knemme KaHasna cpabatbiBaeT npu
perucTpaumm OTpULLATE/IbHOTO HaNPAXEeHUA MexXay Knemmamu npubopa, NpeBblLLAOLLErO
no abconoTHOM BennunHe 5,1 B, nMb60 Npu pernctpaumm HanpaxkeHua Mexay Kiemmamu
pasHbIX KaHanoB, MO0 MeXay KNeMmamu KaHana u Kopnycom npubopa, npeBbllUaloLLEro
no abcontotHoM BennumHe 40 B. CpabaTbiBaHWe 3alWMTbl CBMAETENbCTBYET O MNOMbITKe
MCNonb30BaHMA Npubopa Npu 3anpeaenbHblX 3HAYEeHUAX HanpakeHua Ha XWUT, nubo npwu
3anpeaenbHbIX HanNpsaKeHuax mexay knemmamu XUT m Kopnycom npubopa, nmnbo npwm
3anpefenibHbIX  HAMPAMEHMAX MeXKAYy KAeMMaMW pasHblx KaHanos npubopa, naubo
0 HencnpaBHOCTM Npmnbopa, 1 NPUBOAMUT K Nepexoay B aBapuinHbIn pexxum "MEPEHANMP.U-".
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Ecnn aBapua BO3HMKAA B MOMEHT TecTupoBaHuA XUT, B ¢daiine nepBMYHbIX AaHHbIX ANA
TEKyLero umkna (cm. pasgen 16) Ha KOHKpeTHOM KaHane npubopa byaeTt caenaHa KpanHsaa
3anucb, B KOTOPOM BMECTO MapKepa Lwara byaet 3adukcMpoBaH mapkep aBapuu: "OUN",

Echn BennumnHa HanpsaxeHnsa Ha XUT rapaHTMPOBAHHO He BbIXOAWUT 33 paMKu pabodero
AManasoHa HanpsKeHWs Ha Kaemmax npubopa (cm. pasgen 7), a pa3HOCTb MOTEHLMANOB
mexay uenamm XUT u Kopnycom npubopa rapaHTMpoBaHO He npesbiwaeT 40 B (cm. pasgen 3),
npu NOBTOPAIOLLEMCS BO3HUMKHOBEHWM AaHHOM aBapuu obpaTtutecb B OO0 "APOCTAHMALL"
ONA KOHCY/IbTAUMM UM PEMOHTA.

3awuma no nepeepesy cpabaTtbiBaeT NpU perucTpauum TemnepaTypbl BHYTPM Kopnyca
npubopa, npesbiwatowen 60 °C. CpabaTbiBaHME 3alNTbI CBUAETENLCTBYET O HEA0CTaTOYHOM
oXNlaX4eHun npubopa B CAeAcTBME MOBLIWEHHOW TeMNepaTypbl OKpyXKatowen cpegbl, nmbo
O 3aTPyAHEHWAX B AOCTyNe BO34yXa K LLEeNAM OXNAXKAEeHMA Ha nepegHer naHenun npubopa,
nmbo o 3aTpyaHEHUAX B OTBOAE CTPYM BO34yXa M3 BEHTUAATOPA Ha 3agHen naHenun npubopa,
nmbo 06 oOTKase BeHTUAATOpPA OXNarKaeHwusa, nMbo o HemcnpaBHoOCTM npubopa, n npuBoAUT
K nepexoay KaHana B aBapuiiHbi pexkum "MEPEFPEB".

Ecnn aBapus BO3HMKNA B MOMEHT TecTupoBaHua XUT, B paine nepBMUYHbIX AaHHbIX AMA
TeKywwero umkna (cm. pasgen 16) Ha KOHKPeTHOM KaHane npubopa byaeTt caenaHa KpailHaa
3anucb, B KOTOPOWN BMECTO MapKepa wwara byaet 3aduKkcMpoBaH mapkep aBapuu: "OVT".

Ecan TemnepaTtypa OKpyrKalolwel cpegbl Haxoautca B Hopme (cm. pasgen 4), BOKpyr
npubopa HeT NpeaMeTOoB, 3aTPYAHAOLLMX HOPMA/IbHBIA AOCTYN BO34yXa K LLENAM Ha nepegHen
MaHeNn M OoTBOJ, CTPYM BO3AyXa U3 BEHTUIATOPA HA 3aZHElN MaHeNn, BEHTUIATOP OXNaXKAEeHUA
pabotaeT, a BEHTUAAUMOHHbIE LWenn npubopa He 3abuTbl NblbKD UM MNOCTOPOHHUMM
npeameTamu, nNpu  MNOBTOPAKOWEMCA BO3HWMKHOBEHWW [aHHOW aBapum  obpatutecb
B8 000 "APOCTAHMALL" ana KOHCYNbTAUMM UM PEMOHTA.

3awuma no nomepe ceA3u ¢ modynem 3apAaoa-pa3pada M3P cpabaTbiBaeT B ciyyae
HEBO3MOXHOCTU YCTAaHOB/NEHUA CBA3M MeXAYy MoAyneM KOHTpona W ynpasneHua MKY
N KOHKpEeTHbIM moaynem 3apsaga-paspsga M3P (cm. pucyHok 12, 13 u 14), u npuBoauT
K nepexoay KaHana B aBapuiHbii pexkum "HET CBA3U".

Ecnn aBapus BO3HWKAA B MOMEHT TecTupoBaHua XUT, B panne nepBMYHbIX AaHHbIX A4NA
TeKyllero uukna (cm. pasaen 16) Ha KOHKpPETHOM KaHane npubopa byaer caenaHa KpamHsas
3anuncb, B KOTOPOM BMECTO MapKepa wara byaet 3admnkcmposaH mapKep aBapuun: "IAL".

MpM NOBTOPAIOWEMCA BO3HMKHOBEHMW [JaHHOM aBapuuM obpatmtecb B 000
"APOCTAHMALL" ana KoHCyAbTaUUM N PEMOHTA.

3awuma no owubkam 8 pabome Mukporipoepammesl rpubopa cpabaTbiBaeT B Cay4vae
BO3HWMKHOBEHMA OWNOOK B paboTe MMKpoNporpammbl Npubopa 1 NPUBOAUT K Nepexoay KaHana
B aBapuitHbIi pexkum "OBLL,. ABAPUA".

Ecnn aBapus BO3HMKAA B MOMEHT TecTupoBaHua XUT, B panne nepBMYHbIX AaHHbIX A4NA
TeKyLlero uukna (cm. pasgen 16) Ha KOHKpPETHOM KaHane npubopa byaer caenaHa KpamHsas
3anuncb, B KOTOPOM BMECTO MapKepa wara byaet 3aduKkcMpoBaH mapKep aBapuu: "MAL".

Mpyn noBTOpAKOWEMCA BO3HUMKHOBEHWW [AaHHOW aBapum obpatutece B 000
"APOCTAHMALL" ana KoHcyAbTaUUM AN PEMOHTA.

3awuma no cpeisy cmabuausayuu 3a0aHHO20 napamempa cpabaTbiBaeT Npu perncrpaumm
HECOOTBETCTBUA MENKAY 3a4aHHbIM W LEeNCTBUTENIbHBbIM 3HAYEHWEM CTAabUAN3NPYEMOTO
napameTpa (TOKa, MOLLHOCTKN, CONPOTUBAEHUA pa3pasa UM HanpsaxeHusa Ha XUT) Gonee yem
Ha 5 % OT MaKCMMyMma TeKyLLLero annapaTHOro NoAAMana3oHa TOKa UKW HaNPAXKEHUA.

CpabaTtbiBaHMe 3alLMTbl CBUAETENbCTBYET O HEBO3MOXHOCTU MO TEM WM UHBIM NPUYNHAM
noaneprkmneaTtb Ha Tectupyemom XUT 3agaHHOe 3HaveHWe Tpebyemoro napametpa. [MpuumHbl
MoryT 6bITb cnepytouime:

HeBepHO 3agaHHble NapameTpbl NPM COCTAaBAEHUM NPOrpammbl TeCTUpoBaHma XUT;
ESR XUT chmwKkom BeNUKO ANA 3afaHHbIX NapamMeTpPOB TeCTUPOBAHMUA;

HapyuweHa uenoctHocTb Lenen noakatodenna XUT;

XUT nmeeT BHYTPEHHUI 06pPbIB MM KOPOTKOE 3aMblKaHUE;

Mpunbop HencnpaseH.
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CpabaTbiBaHMe 3aliuTbl NPUBOAMT K nepexoay B aBapuiHbi pexxkum "AB. OBbEKTA",
a B daline nepBMYHbIX JaHHbIX ANA TEKYLEro umMkna (cm. pasgen 16) byaet caenaHa KpanHasa
3anu1cb, B KOTOPOM BMECTO MapKepa Lwara byaet 3aduKkcmposaH mapKkep asapun: "OAL".

Echm nporpamma TectupoBaHua XWUT 3agaHa BepHo, Tectupyembin XUT 3aBegomo
ncnpaseH, a uenu noakntodeHns XUT K npnbopy ncnpaBHbl U HaZEXHbl, NPY NOBTOPAOLLEMCA
BO3HWMKHOBEHWUM AaHHOM aBapum obpatnutecb B 000 "APOCTAHMALL" ans KOHcynbTaumMm uam
peMOHTa.

3awuma no m2HoseHHOMy 3agepuweHuto waza cpabaTbiBaeT B C/lyyae, €CAn 3aAaHHbIN
KPUTEPUIA OKOHYAHMA O4YepeaHOro Lwara nporpammbl TectupoBaHus XUT Oyaet AOCTUTHYT
paHblwe, yem yepes 0,5 c nocne Hayana JAHHOTO LWara (MCKNYas KPUTEPUI OKOHYaAHMA Lara
Nno NPOLLeCcTBUM 3a4aHHOIo BpemeHu). PaboTa 3alumnTbl BKAOYAETCA, HAYMHAA CO BTOPOro LMKAA
Tectupyemoro XWUT. Bo BpemAa BbINOJAHEHMA NEepBOro UMKAA WAM  LWAroB MNOArOTOBKMU
TecTMpoBaHus (cm. pasaen 11) gaHHaA 3awmTa cpabaTtbiBaTb He byaerT.

CpabaTbiBaHMe 3aWMTbl BO3SMOMKHO MO CAeAYOWNUM NPUUMHAM:

e HeBepHO 3a4aHHbIe NAapaMeTpbl NPU COCTAaBAEHUN NPOrpaMmmbl TeCcTUpoBaHma XUT,
Hanpumep, 3ajaHHOE HanpAXeHWe OKOHYaHMA Wara 3apaga NocTosHHbIM Tokom (CHCC)
MEHbLUE UM O4eHb B6M3KO K HAMPAMKEHMIO OKOHYAHUA NpeablayLLero wara
nporpammbil;

ESR XUT chnwkom BeNUKO ANA 334aHHbIX NapamMeTpOB TeCTUPOBAHUSA;

HapylweHa LenocTHocTb Lenen nogkatodenna XUT;

XUT nmeeT BHYTPEHHUI 06PpbIB MM KOPOTKOE 3aMbIKaHUE;

Mpnbop HencnpaseH.

CpabaTbiBaHMe 3aWuMTbl NPUBOAMT K Mepexoay B aBapuiHbin pexum "AB. OBBEKTA",
a B dane NepBUYHbIX AAHHbIX AR TEKyLLero uMKkna (cm. pasgen 16) 6yaet caenaHa KpanHan
3anu1cb, B KOTOPOM BMECTO MapKepa Lwara byaet 3adukcmpoBaH mapKkep asapun: "OAL".

3aWmMTy N0 MrHOBEHHOMY 3aBepLUeHUI0 wWara AnA KOHKpeTHoro Tecta XUT MOXKHO
OTKNOYNUTb, YyCTaHOBMB ranky "3M3LU oTkn." nepes 3anyckom MOAroTOBAEHHON MPOrpammbl
TecTupoBaHua XUT Ha BbinonHeHMe KHonKow "Myck" (cm. nogpasgen 19.2, pucyHok 102).

3awuma no HesepHo 3a0aHHOU npozpamme mecmuposaHus XUT cpabaTbiBaeT, ecau
Tekywee coctosiHne XUT He COOTBETCTBYET AO/KHOMY COCTOAHUIO A19 O4EPEAHOrO 33 aHHOTMO
Lara NPorpammbl TECTUPOBAHMS.

CpabaTbiBaHWE 3aLLMTbl BOSMOXKHO MO CAeAYOWMM NPUUYNMHAM:

e BHayvane wara gosapsga XUT npu noctossHHOM HanpsxeHun (CHCV) HanpskeHue
Ha XUT He cooTBETCTBYET 3a4aHHOMY HaNpPAXKEHUI0 A03apAaa;

e BHayvane wara gopaspsga XUT npu noctosHHOM HanpsixeHun (DCHCV) HanpsxkeHue
Ha XUT He cooTBeTCTBYET 3a4aHHOMY HaNPAXKEHU0 40pa3paaa;

e BHayane wara pa3BépTKU HaNpAXKeHUaA, HanpaxeHne Ha XUT He cooTBeTCTBYeT
3a4aHHOMY HaYa/IbHOMY HaMNPAXKEHUO Pa3BEPTKY;

e BHauvane wara paspaga XMUT Ha 3agaHHOE NOCTOAHHOE CONPOTUBAEHUE, HAaNpPAXKeHMe
Ha XUT meHbLLe HyNS;

e BHayane naun Bo BpemA BbINOJHEHMA LWAra pasBEPTKM conpoTmseaeHnaA paspaga XUT,
HanpsaxeHue Ha XUT 0Ka3anocb MeHbLUe HYAS;

e BO3HMKAM annapaTHble OWMOKM NPU 3aaHUKN 1 Nepeaade NapameTpoB NPOrpaMmmbl
TectupoBaHua XUT mexay KomnbtoTepHbim NHTepdencom n AHannM3aTopom.

CpabaTbiBaHMe 3aWMTbl NPMBOAMT K nepexody B aBapuitHbld pexkum "AB. MPOIP.",
a B daline nepBMYHbIX AaHHbIX ANA TEKyLero umMkna (cm. pasgen 16) 6yaet caenaHa KpamHaa
3anuncb, B KOTOPOM BMECTO MapKepa wara byaet 3apukcmpoBaH mapkep asapuum: "PAL".

Echn nporpamma TectmposaHua XWUT 3agaHa BepHO M napameTtpbl XUT cooTBeTCTBYIOT
334aHHbIM LWAram NporpaMmbl TECTUPOBAHWA, NPU NOBTOPAIOLLEMCA BOSHUKHOBEHUWU AAHHOM
aBapun obpatutecb B 000 "APOCTAHMALL" ans KOHCynbTaLMM UK PEMOHTA.
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3awuma no omcymcmeuro moKa 8 pexcume 3a800cKol nosepKu cpabaTbiBaeT, ecnu
BO Bpemsa BbINO/IHEHMA 3aBOACKOM MOBEPKM AaTYMKOB W 33a4aTYMKOB TOKa udepes XUT
obHapy)KuMBaeTca OTCYTCTBME MOBEpPSAeMoro TOKa (Hanpumep, M3-3a HapyweHusa uenew
noAKNtoYeHMa 06pasLLOBOro amnepmeTpa).

CpabaTbiBaHMWe 3aLLMTbl NPUBOAUT K Nepexony B aBapuiiHblli pexxkum "AB. MOBEPKU".

3awuma no o02paHUYeHUD MUHUMA/AbHO20 HanpaxeHus Ha XUT (no nepepaspsay XWUT)
cpabaTbiBaeT B C/iyy4ae, ecan HanpsakeHne Ha XUT cHUM3MTCA A0 33a4aHHOrMO OrpaHUYeHus
MUWHUMANbHOrO Hanps»eHuns Ha XWUT, BBegeHHoro B okHe "UmuH:" Ha cTpaHuue "3agaum”
KomnbtotepHoro UHTepdelica (cm. nogpasaen 19.2).

CpabatbiBaHMe 3aWMTbl NPUMBOAUT K Mepexody B aBapuiiHbii pexum "JIMT U MUH.",
a B daline nepBMYHbIX AaHHbIX ANA TEKyLero uMkna (cm. pasgen 16) byaet caenaHa KpamHaa
3anucb, B KOTOPOWN BMECTO MapKepa wara byaet 3adukcMposaH mapKep aBapuu: "ULL".

PaboTa 3aWuTbl OTK/AHOYAETCA, €CANM OKHO BBOAA OrPaHUYEeHUA MUHUMANbHOTO
HanpaxeHua Ha XUT "Umunn:" Ha cTpaHuue "3agaun” KomnotoTepHoro MHTepdelica octaBuTb
nyctbiMm (cm. noapaszgen 19.2).

Echn cpabatbiBaHMe gaHHOM 3aWMTbl NPOUCXOAUT 6e3 BUAMMBIX OOBEKTUBHbLIX MPUYMH,
obpatutecb 8 000 "APOCTAHMALL" ana KOHCyAbTaUUM AN PEMOHTA.

3awuma no o2paHU4eHU MAKCUMAsAbHO20 HanpsaxceHua Ha XUT (no nepesapagy XWUT)
cpabaTbiBaeT B c/iy4yae, ecnm HanpaxeHue Ha XUT BospacTeT A0 3a4aHHOrO OrpaHUYeHus
MaKCMManbHOro HanpsxeHua Ha XUT, BeBeaeHHoro B okHe "Umakc:" Ha cTpaHuue "3agaum”
KomnblotepHoro UHTepdelica (cm. noapasaen 19.2).

CpabaTbiBaHMe 3alMUTbl NMPUBOAUT K Mnepexoay B aBapuiHbin pexum "JIMT U MAKC.",
a B daline nepBMYHbIX AaHHbIX ANA TEKyLero umMkna (cm. pasgen 16) byaet caenaHa KpamHasa
3anucb, B KOTOPOW BMECTO MapKepa wwara byaet 3adpukcmposaH mapKkep asapun: "UHL".

PaboTa 3alWuTbl OTKAOYAETCA, €CAM OKHO BBOAA OrPaHUYEeHUA MaKCMMaAbHOrO
HanpskeHua Ha XUT "Umakc:" Ha cTpaHunue "3agaun” KomnbioTepHoro MHTepdeiica octaBuTb
nyctbiMm (cm. noapasgen 19.2).

Echn cpabatbiBaHMe gaHHOM 3aWMTbl NPOUCXoAnUT 6e3 BUAMMBIX OOBEKTUBHbLIX MPUYMH,
obpatutecb 8 000 "APOCTAHMALL" ana KOHCyAbTaUUM MAN PEMOHTA.

3awuma no o2paHUYeHUK MAKCUMaAbHO20 MoKa 3apsada XUT cpabaTbiBaeT B c/yyae, ecnm
abconoTHOE 3HaYeHWe MOJIOXKUTENbHOro ToKa Yyepes XUT (ToKa 3apAaga) 4OCTUIHET 3a4aHHOTO
OrpaHNYEeHNs MaKCMMaNbHOTO TOKa 3apsaaa XWUT, BeeaeHHoe B okHe "ICHmakc:" Ha cTpaHuue
"3apaun" KomnbtoTepHoro NHTepdelica (cm. noapasgen 19.2).

CpabaTbiBaHMe 3aliUTbl NPUBOAUT K nepexody B aBapuiHbin pexum "JIMT IC MAKC.",
a B daline nepBMYHbIX AaHHbIX AN TEKyLero umMkna (cm. pasgen 16) byaet caenaHa KpamHaa
3anucb, B KOTOPOM BMECTO MapKepa Lwara byaet 3adukcmposaH mapKkep asapuun: "ICL".

PaboTa 3alMTbl OTKAOYAETCHA, €C/IM OKHO BBOAA OrpaHMYEHWs MAKCMMaJIbHOTO TOKa
3apsaga "ICHmakc:" Ha cTpaHuue "3agaun” KomnbioTepHoro UHTepdeica ocTaBuTb MyCTbiM
(cm. nogpasgen 19.2).

Echn cpabatbiBaHMe gaHHOM 3aWMTbl NPOUCXOAUT 6e3 BUAMMBIX OOBEKTUBHbLIX MPUYMH,
obpatutech 8 000 "APOCTAHMALL" ana KoHCcyAbTaUUM AN PEMOHTA.

3awuma no o2paHU4YeHU MAKCUMAsaAbHO20 MoKa pa3pada XUT cpabaTbiBaeT B cay4ae,
ecnn abcontoTHOEe 3HayYeHue OoTpuuaTeNnbHOro Toka 4yepe3 XUT (ToKa paspsga) AOCTUrHET
33@aHHOro0 OrpaHNYEeHNs MaKCMMa/IbHOTrO TOKa paspsaaa XUT, seeseHHoe B okHe "IDCHmakc:"
Ha cTpaHuue "3agaumn" KomnblotepHoro NHTepdelica (cm. noapasaen 19.2).

CpabaTbiBaHMe 3alUTbl NPUBOAUT K Nepexoay B aBapuiHbi pexkum "JIMT ID MAKC.",
a B daline nepBMYHbIX AaHHbIX AN TEKYLEro uMkna (cm. pasgen 16) byaet caenaHa KpanHasa
3anucb, B KOTOPOW BMECTO MapKepa Lwara byaet 3adpukcMpoBaH mapkep asapuu: "IDL".

PaboTa 3alMTbl OTK/AOYAETCA, €CAM OKHO BBOAA OrpaHMYEHUs MaKCMMaANbHOrO TOKa
pa3psaaa "IDCHmakc:" Ha cTpaHuue "3agaun” KomnbloTepHoro MHTepdeinca octaBUTb NyCTbiM
(cm. nogpasgen 19.2).

Echn cpabatbiBaHMe AaHHOM 3aWMTbl NPOMCXOANT 6e3 BUAMMbIX OOBEKTUBHbLIX MPUYKH,
obpatuteck 8 000 "APOCTAHMALL" ans KOHCYNbTALMU MU PEMOHTA.
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23 NMOBEPKA MNMPUBOPA

[na cBoeBpeMeHHOro ObHApyKeHUA OTKNOHeHMN B paboTe AHanmsatopos ACK2.5.10.1,
ACK2.5.10.2 n AKC2.5.10.8, HeobxoaMmo BbINONHATL MNEPUOANYECKYID NOBepKy. MHTepBan
mexay nosepkamu — 1 rog,.

MoBepKka AHaANM3aTOPOB oOcCyllecTBaseTcA B cooTBeTcTBMe C Metogukon [losepku
PT-MI-5236-551-2018. Ana nposBegeHnA npoueaypbl nosepkn AHanmzatopos ACK2.5.10.1,
ACK2.5.10.2 w»n AKC2.5.10.8 cneagyet nonb3oBaTbCA NpoOrpaMmmHbiM  obecneyeHuem,
cooTtBeTcTBeHHO "Ys1", "Ys2" u "Ys8", HaxopAwmMmMcs Ha HocuTene, BXOAALMM B KOMMIEKT
nocTaBkuM Npubopa, 1 pacnonoxkeHHom B nanke "MO A/1A NMOBEPKWN".

B cnyyae obHapyKeHUs OTKJAOHEHUI NPU BOCNPOU3BEAEHUN UAN USMEPEHUN HANPAXKEHUA
Ha XUT u (1nn) ToKa 3apspa-paspaga XUT, npesBblllatowmx 3aaBEHHYIO B METPOIOTMYECKMX
XapaKTepuCTUKAX AHanusaTopa MaKCUMaNbHYO norpeLwHoCTb BOCNpou3BeneHUM
W WU3MEPEHUW [NA [AHHOTO nNapameTpa, C/ledyeT Npou3BecTM Kanubposky npubopa.
KannbpoBka AHanuszatopos ACK2.5.10.1, ACK2.5.10.2 n AKC2.5.10.8 BbIiNnONHAETCA TOJIbKO
TexHuyecknmu cneumanmncramm 000 "APOCTAHMALL".

24 TEXHWHECKOE OBC/TYXKNBAHUE U PEMOHT

PerynapHo ouuwainTe npubop OT MblAM KU 3arpasHeHnin. MosepxHocTb npubopa cnepyet
NpPOTMpPaTb BETOWbIO, CMOYEHHOW BOoAOW. He wucnonb3yiTe anAa NPOTUPKM PACTBOPUTENM,
Hanpumep 6eH3MH UM AUETOH. ITO MOXKET NOBPEAUTb JTAKOKPACOUYHOE NOKPbITME Npubopa.

Ona ounctkm otcoegmHute tectupyembie XUT oT npubopa u otcoeauHute AHanusaTop
oT ceT nuTaHua 220 B. MNpoayiite BEHTUASLMOHHbIE LWEM Ha NnepeaHen NnaHen U BEHTUNATOP
Ha 3aZlHEN NaHeNn CTPYen CKaToro Bo3ayxa.

B cnyyae oTkasa B paboTe AHanumsaTopa o6paTMTecb A1 KOHCY/NbTaUUM WUAM PEMOHTA
B 000 "APOCTAHMALL". MonbITKa CaMOCTOATENBHOIO peMoHTa npubopa nNpueeaeT K notepe
rapaHTUM U MOXKET CTaTb NPUUYMHOMN NOPAXKEHUA INEKTPUYECKUM TOKOM U CMEPTMU.

25 TPAHCNOPTUPOBAHUE

an60p B 3aBO,£I,CKOl\;1 YNaKOBKE MOXET TPaHCNOPTUPOBATbCA N06bIMM BnAaamMum HasemMHoro,
BOAHOIO M BO3AYLWHOIO TpaHCNOpPTa nNpu CO6J'IPOAEHMM cneayrowmnx ycnosmﬁ:

TemnepaTypa OKpy»atolero sosayxa: ot muHyc 30 ao natoc 50 °C;
OTHOCKTENbHAA BNAXKHOCTb Bo3ayxa: oT 10 4o 90 % (6e3 KoHaeHcauum Bnaru);
AtmocdepHoe aasneHue: ot 27 ao 107 kMa (o1 200 ao 800 mm pT. CT.);
Meperpy3kun un Bubpaumn: He 6onee 0,5 g.

26 XPAHEHWE

XpaHeHvMe npubopa [AOMKHO OCYLECTBAATbCA B 3aBOACKOWM YMNaKOBKE B CyXuX
OTan/iMBaemMblx MOMELLEHMAX C TEMMepaTypol OKpysKaluiero Bosgyxa ot 5 go 40 °C,
OTHOCMTENbHOW BNaXKHOCTbO Bo3ayxa oT 10 go 90 % (6e3 KoHaeHcauumn Baarun), atmochepHbIm
pasneHvem ot 84 ao 107 kMa (ot 630 go 800 mm pT. CT.).

27 YTUITN3AUNA

He BbibpacbiBaiTe AHanm3atop ¢ 6bITOBbIMM OTXOAaMW. [leTann U KOMMNOHeHTbI npubopa
MOTYT NPeACTaBNATb ONACHOCTb A5 OKPYXKaloWen cpeabl.

YTunusmnpyite npmubop Kak 3N1eKTPUYECKOE U 3NEKTPOHHOE 060opya0BaHNE B COOTBETCTBUE
C AEMCTBYIOLWMMMN HOPMAMM M 3aKOHOAATE/IbCTBOM.
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28 CBEAEHMA O CEPTUPUKALUNN

EBPA3ZUNCKUN DKOHOMUYECKHUHN COIO3
NEKJIAPALIUSI O COOTBETCTBUUA

EAL

Bassurennb O0ECTBO ¢ orpaHuueHHOM oTBeTcTBeHHOCTHIO "SIPOCTAHMAILLL"

MecTo HaXOXkAEHHS U apec MeCTa OCyLLeCTBIeHUS aeaTesbHOoCcTH: Poceuiickas Denepauus, Mockaa,
119435, nepeynok Masnsiit CaBBUHCKMI, 10M 5, KBapTHpa 29, 0OCHOBHO#H rocy1apcTBEHHbIH
peructpauroHHblii HoMep: 1097746667600, Homep Teaedona: +79774875569, anpec >1eKTPOHHOM MOYTEI:
Grigory-rylov(@yandex.ru

B snue ['eHepansHoro aupekropa Peitosa I'puropus Muxaiiosuya

3a8BJISIET, YTO aHATM3aTOPI XMMUYECKMX MCTOYHMKOB Toka Mozenn: ACK2.5.10.1, ACK2.5.10.2,
ACK2.5.10.4, ACK2.5.10.8

uzrorosure.ib O0wecTBO ¢ orpanuueHHOM oTBeTcTBeHHOCTHIO "APOCTAHMAILL". Mecto HaxoxaeHUs M
ajJ[pec MecTa OCYIIECTBJEHHUS JESTeIbHOCTH I10 HM3rOTOBJCHMIO mnpoaykuuu: Poccuiickas Denepaums,
Mocksa, 119435, nepeynok Manbiii CaBBUHCKHH, 10M 5, KBapTHpa 29.

[lpoaykuus wusrotoBieHa B coorBercTBuu ¢ TY  4032-002-63711239-2017  AHAJIM3ATOPbI
XUMHUYECKUX MCTOYHUKOB TOKA (AHAJIMUBATOPBI XMT).

Kox TH BDJ] EADC 9027801700. CepuiiHblii BbIIIYCK

COOTBETCTBYET TpeOOBAHHAM

TP TC 004/2011 "O 6e30nacHOCTH HU3KOBOIBTHOTO 0bopynoBanus', yreepxk/ieH Pewennem Komuccun
TamosxenHoro cotosa ot 16 asrycra 2011 roga Ne 768, TP TC 020/2011 "DnexrpomarauTHas
COBMECTHMOCTh TEXHHUYECKUX cpeacTB", yrBeprx/aeH Pewennem Komucenu TamoxenHoro cotosa ot 09
aekabps 2011 roga Ne 879

Jlexj1apauust 0 COOTBETCTBHH NPHHSATA HA OCHOBAHHH

[Tporokona ucneitanuit Ne 1036-12/20-05-UM ot 15.12.2020 roaa, seiaantoro McneiratenbHoi
naboparopueii O0LEcTBa ¢ OrpaHUUEHHON OTBETCTBEHHOCTBIO «LIEHTP MCTBITAaHMIT M METPOJIOTHMY, aTTecTat
akkpeautaunn POCC RU.31403.04MBB0.002.

Cxema aeKiapupoBaHus 11

JlonosinuTe 1bHAsi HHPOpMaLHs

IOCT IEC 61010-1-2014 Be3omnacHOCTb 3JIEKTPUUECKMX KOHTPOJIBHO-U3MEPUTENIbHBIX PUOOPOB 1
naGoparopHoro obopynosanus. Yacte 1. O6ume tpedosanus; FOCT P MDK 61326-1-2014 OGopynosanue
SJIEKTPUYECKOE JUIS M3MEpEeHHsl, yrpaBieHus 1 JabopatopHoro npumeHeHus. Tpebosanus
5/1eKTPOMarHuTHOM coBmecTumocTh. Yacts 1. O6ume tpebosanus (Ilepensaanne); FOCT 30804.3.2-2013
(IEC 61000-3-222009) COBMECTUMOCTb TEXHUUECKUX CPEACTB HJEKTPOMArHUTHAS. DMUCCHSA rApMOHHUYECKUX
COCTABJISIOIMX TOKA TEXHMYECKHMH CPeICTBAMH ¢ noTpelbisieMbIM ToKOM He Gosiee 16 A (B 01HO# (hase).
Hopwmsl 1 metoast uenbitanuii (Iepensaanue); FOCT 30804.3.3-2013 CoBMeCTUMOCTb TEXHMHECKUX
CpeICTB JeKTpoMarHuTHas. OrpaHiuyeHne W3MEHEHUI HaNpspkeHust, Koniebanuit HanpsbxkeHus u quinkepa B
HU3KOBOJITHBIX CHCTEMAX JIeKTpocHabkeHUs o01ero Ha3HaueHus. TexHuueckue cpeacTna ¢
norpebasieMbiM TOKOM He Oosee 16 A (B 01HO# ase), noaKIOHaeMble K dJIEKTPUUYECKOH CETH MpH
HeCOOJII0ACHUH OTpe/Ie/IeHHBIX YCIOBUH NOAKTIOYeHUA. HOpMbI M METO/AbI MCTIBITAHUI. YCI0BHS XpaHCHHUS
IPO/IYKLHH, CPOK XpaHEHHSI, CPOK CITyKObI yKa3aHbl B I1PUIIAraeMoii K MpoyKLHH TOBaPOCONPOBOUTENLHOM

Poutos ['puropuit Muxaitnosuy
(D.H.0O. 3assuTens)

Perucrpauﬁ‘tmnbm Homep aexaapauun o coorsercreun: EADC N RU JI-RU.HX37.B.17388/20

JlaTa perncTpauuu JeKJapalHi o cooTseTeTBun: 28.12.2020
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TOBPOBO/IbBHAA CEPTU®URAIINA TPOAYRIINN

Q.
Q Y.
“%2 & Ne POCC RU.HB32.H04340/20
,zu
Q‘ﬂ(Auv\?\" Cpok peiicteus ¢ 16.12.2020 no 15.12.2023
Ne 0041512
OPT'AH ITO CEPTUO®UKALINHN per.Ne RA.RU.11HB32, Opran no cepru(uKaLu1 NpoayKUHH

O611ecTBa ¢ OrpaHHYEHHO# OTBETCTBEHHOCTBIO "L{eHTp Henbitanuii u merponoruu”, 117545, POCCHA,
ropoa Mocksa, yauua Jlopoxnas, nom 8 kopriye 1, K1-103, Ten: +7 9773643357, E-mail:
metr.center@gmail.com

MPOAYKLIMA  [IpuGopsl u3MepuTeIbHbIC: AHATN3aTOPbl XMMHYECKHUX

Ucrounukos Toka (Ananuzaropst XUT), momemn: ACK2.5.10.1, kop OK
ACK2.5.10.2, ACK2.5.10.4, ACK2.5.10.8 Kox OK 034-2014
CepHﬁHBIﬁ BBIITYCK (KHEC 2008)
26.51.53
COOTBETCTBYET TPEBOBAHUAM HOPMATUBHBIX AOKYMEHTOB , =
TV 4032-002-63711239-2017 xoa TH BOA
9027801700

U3TOTOBUTEAD  Ofuiectso ¢ orpanuyennoi otBercTBeHHOCTHIO "SSPOCTAHMAII"
Mecto naxoxaenns: 119435, Poccusi, ropoa Mocksa, nepeynok Maeiii CaBBHHCKHH, 10M 35,
kBaptupa 29, UHH 7701854211

CEPTUO®UKAT BBIAAH  OBmectro ¢ orpanuuennoii otsercrBenHocTsi0 "SIPOCTAHMAILIT"
Mecro HaxoxaeHus: 119435, Poccus, ropoa Mocksa, nepeysiok Maunsiit CaBBHHCKHIA, 10M 5, kBapTHpa 29
Tenedon: +79774875569 E-mail: Grigory-rylovi@yandex.ru

HA OCHOBAHNY [Tporokona ucnbrrannii Ne 1030-12/20-05-UM ot 15.12.2020 roaa, BbLIaHHOTO
UcnerratensHoii na6oparopueit OO0 "LleHTp HCnbITaHUH B METPOJIOTHU " (PETHCTPALIMOHHBIH HOMED
arrecrara akkpeaurannin POCC RU.31403.041BB0.002 )

AOTIOAHUTEABHAS MHOOPMALIMS (. ovin cenmudurammu: 3c.

E.U. Bensinkuna

uHMLmanst, Gamunus

_\~\, PYKOBOANTEAB OpraHa

B.JI. HukanmuH

vHUUmansi, damunus

. /- // DKkcnept

1 CepTudUKaT He IPUMEHSeTCs U 0653aTeAbHON CepTU(HKALMHU

AQ «OMNUIOHs, Mocksa, 2020, <B»

151




OENEPAJNIbHOE ATEHTCTBO
Nno TEXHUYECKOMY PEIYNMMPOBAHUIO M METPOJTIOT A

CBUAETEJ/IBCTBO

06 yTBEpXAEHUU TUNa CPeacCTB U3MEpPEHUN

RU.C.34.010.A N2 70418

Cpok geincteusa ao 28 uioHs 2023 r.

HAUMEHOBAHUE TUITA CPEJICTB U3MEPEHUH
AHanu3aTopbl XMMUYECKUX UCTOYHUKOB Toka ACK

HU3TOTOBUTEJIb
O6LecTBO C OrpaHM4YeHHON oTBeTCTBeHHOCThIO "APOCTAHMALL"
(000 "APOCTAHMALL"), r. MockBa

PEIMCTPALIMOHHBIN Ne 71687-18

JIOKYMEHT HA ITOBEPKY
PT-MIN-5236-551-2018

HMHTEPBAJI MEXY TIOBEPKAMMU 1 roa

Tun cpeicTB H3MepeHWi yTBepXKAeH mnpuka3zoM (DenepajibHOro areHTCTBa 110
TEXHMYECKOMY PEryJIMPOBAHUIO M METpoJIoruu oT 28 nioHsa 2018 r. Ne 1306

Onucanue THIIA CPEACTB H3MEPEHHIl SBISETCH 00sA3aTeIbHBIM  HPHIIOKEHHEM
K HACTOSIIIEMY CBHIETEIILCTBY.

3amecturens PykoBoauTens - C.C.T'ony6eB
DeiepadbHOrO areHTCTBa ' N

Cepus CU Ne 042445




