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YBakaembli MNoKynatenb, 6narogapmum Bac 3a Bbibop Hawero obopynosaHua. HactosAwee
PYKOBOACTBO COAEPKWUT CBeAeHMA O npuHuMne paboTbl, YCTPOMCTBE M XapaKTepPUCTUKaX
AHanmsatopoB  Xummyeckmx WUctouyHukos Toka ACK150.24.1750.1, ACK75.48.1750.1,
ACK100.24.650.1 n ACK50.48.650.1, a TakXe YyKasaHusA, Heobxogumble ANA MNpPaBUAbHOM
n 6esonacHoi 3KcnayaTauuu, cobnogeHue  KoTopbix  obecneunT  BecnepeboliHyto,
[ONTOCPOYHYIO M UCNpPaBHY paboTy Npnbopos.

AHanuzatopbl ACK150.24.1750.1, ACK75.48.1750.1, ACK100.24.650.1 n ACK50.48.650.1
npeacTaBnAoT cobol CNOXKHbIE 3NEKTPOHHbIE YCTPOICTBA, CNOCObHble co3aaBaTth Npu paboTte
onacHble ANna 340POBbSA 4YesoBEeKa YPOBHM HAMPSXKEHWA W TOKOB, NUTaHWe npubopos
OCYLLEeCTBAAETCA OT CETU MNUTAHWA MepemMeHHOro Toka C HanpseHuem 220 B. K pabote
¢ AHanM3aTopamm SOMNYCKAOTCA NMLA, UMetoLwMe rpynny no 3a1eKTpobesonacHocTn He Huxke
M BHUMATENbHO U3y4MBLUME HacTosALLee PyKoBOACTBO.

PucyHku B paHHom PyKoBoacTBe npuBedeHbl Ana yaobcrBa onucaHua. OHM  moryT
HE3HaYUTEeNbHO OTINYATLCA OT MOAEPHMU3UPOBAHHDLIX BEPCUN NPUBOPOB.

Mo Bcem BoMpocam, CBA3AHHbIM C 3KCNAyaTaumein n obcnyxmeaHmem npnbopos, npocbba
obpauwaTbca nNo 3/1eKTpoHHOM noyTe: Yarst@mail.ru

Takke, npocum Bac obpawatbca NO YKazaHHOMY 3/IEKTPOHHOMY agpecy C Bawumu
NoXKefaHMAMM U 3aMeyvyaHuMAMM, Kacalowmmuca paboTtbl npubopoB M NPOrpammHOro
obecneyeHus.

Ob6HOBNEHMA nNporpamm, AOMNOAHUTENbHAA WMHOOPMaUMA, KaTalornm  MNPOAyKUUMK
000 "APOCTAHMALW" n gokymeHTaumto K Hel Bbl MoOXKeTe HalTW Ha Hallem calTe B CeTu
UHTepHeT: www.yarst.org.
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NEPEYEHb NPUHATbLIX COKPALLEEHWIA M 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 3agaHHOM NOCTOAHHOM MOLLHOCTbIO;

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

COMNpPOTUBJIEHUE;

DCHCV — DisCHarge Constant Voltage — gopa3spsg XUT npu 3agaHHOM NOCTOAHHOM HanpsaXeHuu;

ESR — Equivalent Series Resistance — akBMBasieHTHOE NociefoBaTeslbHOe conpoTnsneHme XUT;

L — Low — HU3KKIM, Mnaawunii (noaananasoH BOCNPOU3BeAEeHUSA U M3MEPEHMA HaNPAXKEHNS,

TOKa, B0 YpOBEHb HANPAXKEHUA, TOKA);
H — High — BbICOKMI1, cTapwuii (nogananasoH BOCNPOM3BEAEHUA U U3MEPEHNA HANPAKEHUSA,
TOKa, 60 ypoBeHb HaNpsAXKeHUn, TOKa);

U — HanpAXeHune, B;

| —TOK, A;

P — mowHoCTb, BT;

R — conpotusnenune, Om;

C — aneKkTpmryeckaa émkoctb XUT, ©;

Q — 3apAag, nony4veHHbIM (oTaaHHbIN) XUT, inbo nonHaa émkoctb XUT, A-y;

E — sHeprua, nonyyeHHan (otgaHHan) XUT, anbo nonHasa sHeproémrkoctb XUT, BT-y;

t —Bpems, ¢, MWH, 4 AN CyT;

T —Temnepatypa, °C;

N — HOmep TeKyL,ero UMKNa nporpaMmsbl TectupoBanua XUT, ninbo obuiee 3agaHHOE YMCno

LMKNOB Nporpammbl TectuposaHua XUT;

dU — ckayek (nepenag, M3MeHeHWe, NPUpPaLLEHNE) HAMPAXKEHUS;

ALLN — AHanoroBso-LUndposoii NMpeobpasosatenn;

XUT — Xummnueckuit UctouHmk ToKa (akKymynaTop, cynepKkoHgeHcaTop, 1nbo apyrom);

KN4 — KoadduumeHt NMonesHoro encteus;

MO — NMporpammHoe ObecneyeHune (Nnporpamma ynpasaeHus npubopom);

CM. — CMOTpUTE;

Wi-Fi — obuiee o603HauYeHne annapaTHbIX CPEACTB M NPOrpaMMHbIX cnocobos 6ecnpoBogHOM
nepeaayn AaHHbIX, UCMOAb3YeMblX, B HaCTHOCTU, B NEPCOHANbHbIX KOMMNbIOTEPAX ANA
CoegMHEHMA C PA3INYHbIMKN YCTPOMCTBAMM U C CETbIO MIHTEpHET;

MS Excel — nporpamma, ncnosnbayemas Ha NepcoHaibHbIX KOMMNbOTEPAX 414 PaboTbl

C 9/1eKTPOHHbIMM Tabanuamu;
NEDC, EPA, JC08, WLTC, NRTC — pa3nunyHble mexkayHapoaHble CTaHAapTbl U crnocobbl
MCNbITaHWA aBTOMOBUAEN U CAMOXOAHOM TEXHUKM;

KomnbtoTepHbit MHTepdelic — cneumanm3mpoBaHHoOe NporpaMmMmHoe obecneyeHue,
yCTaHaBAMBaemoe Ha KomnbtoTepe Nonb3osaTena, ¢ NOMOLLLIO
KoToporo Nonb3osatenb NPoOU3BOAMUT yNpasaeHue
AHanunsaTopom (AHanMsaTopamu) U Nony4vaeT pesynbraThbl
n3MepeHuii;

TOYKa — Habop 3Ha4YeHUl napameTpoB TecTupoBaHuna XUT (Homep uMKna 3apsga-paspaaa,
MapKep Lara, HanpsxeHue Ha XUT, ToKk yepe3 XUT, TemnepaTypa XUT n ESR XUT)

B KOHKPETHbIA MOMEHT BPEMEHMN.



1 HASHAYEHWE NMPUBOPA

Ananusatopbl ACK150.24.1750.1, ACK75.48.1750.1, ACK100.24.650.1 n ACK50.48.650.1
npeaHasHayeHbl 4NA UCNbITaHUA:

o AKKYMYNSATOPOB Pas/iNyHbIX 31eKTpoxumMmmnyeckmnx cuctem (Li-ION, Li-Po, LiFePQOg, Ni-Cd,
Ni-MH, Pb-Acid n apyrux);

e CynepkoHaeHcaTopos (MoHucTOpOB);

e [anbBaHUYECKUX IN1EMEHTOB;

e TONAUBHbIX 91€MEHTOB;

e Pepokc-6atapei;

® IJNEeKTPOXMMUYECKUX AYeeK;

e J1tobbIX APYTMX UCTOYHUKOB M HAKOMUTENEM NIEKTPUYECKON IHEPTUM.

UcnbitaHna XUT npoBoaAaTca no 3apaHee cocTaBneHHol [losb3oBatenem nporpamme,
copepKallen:

e 0 3 waros NoAroToBKM TECTUPOBAHUSA, BbINOIHAEMbIX O4HOKPATHO BHavane TecTa;

e 10 42 WaroB 0OCHOBHOM LUMKANYECKOM YaCTU NPOrpaMMbl, BbINOHAEMOM 3a4aHHOe
KONMYecTBO pas3 (LMKNoB);

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

ObLee KONNYECTBO HACTPaMBaEMbIX LLIAroB NPOrpaMmmbl TECTUPOBaHMA — 48.

Ha Ka»kgom ware npnbopbl MOTYT BbINONHUTD:

e 3apaa XUT 3agaHHbIM NOCTOAHHBIM TOKoM (CHCC);

e 3apaa XUT 3agaHHON NOCTOsIHHOM moulHocTbio (CHCP);

e [lo3apag XUT npu 3agaHHOM NOCTOAHHOM HanpsaxeHuu (CHCV);

e Paspsag XUT 3agaHHbIM NOCTOAHHBIM TOKOM (DCHCC);

e Pas3psag XUT 3agaHHON NOCTOAHHOM MoLHOCTbio (DCHCP);

e Paspsg XUT Ha 3agaHHoe noctosiHHoe conpoTtusneHme (DCHCR);

e [lopa3spag XUT npu 3agaHHOM NOCTOAHHOM HanpsaxxeHun (DCHCV);

e Penakcauuio (naysy);

e Pa3BépTKy HanpsaxeHua (U) Ha XUT Bo BpemeHy;

e Pa3BépTKy ToKa (I) yepes XUT Bo BpemeHy;

e Pa3BépTKy mouiHocth (P) Ha XUT Bo BpemeHu;

e Pa3BépTKy conpotmseHns paspaaa XUT (R) Bo BpemeHu;

e PeXXnum MMNynbCOB TOKa;

e PeXXnm MMNYNbCOB MOLLHOCTY;

e PeXXnM MMNYyNbCOB CONPOTUBNEHUSA;

e PaboTy no 3agaHHOM Tabanue ToKa (3agaHHOMY NPoduUto TOKa);

e PaboTy no 3agaHHON Tabanue MoLHOCTU (3agaHHOMY NPOGUID MOLLLHOCTK);
e PaboTy no 3agaHHOM Tabaunue conpoTnsaeHuns (3agaHHOMY NPodUaI0 CONPOTUBNEHUSA);
e 3anucb HanpaxeHus Ha knemmax XUT (camonucew, U).

PeXXuMbl TECTMPOBAHMA A8 KaKAOro LWara nporpammbl  MOryT ObITb  3afaHbl
Monb3oBaTenem B 0O6OM Kenaemom (NPOM3BOJIBHOM) MOPAAKE, NAapaMeTpbl TECTUPOBAHMUA
ONA KaKAoro wara moryt 6biTb BblbpaHbl lNonb3oBaTenem ntobbIX Kenaemblx 3HAYEHWUM
n3 gonyctmmoro pabo4yero AnanasoHa cooTseTcTBytowWwero npubopa.

Mpu HeobxoaumocTn, asBa uan b6onee AHanusaTopa MOrytT paboTaTb MapannencHo AnA
yBE/IMYEHMA TOKA U MOLLHOCTH, @ TaKXKe YMEeHbLUEHNA CONPOTUBEHMA pa3pAaa.



AHanunzatopbl ACK150.24.1750.1, ACK75.48.1750.1, ACK100.24.650.1 n ACK50.48.650.1
onpeaenawoT:

e HanpseHue Ha XUT, B, Tok uepes XUT, A, temnepatypy XUT, °C, MrHOBEHHOE 3HauyeHMe
3KBMBAJIEHTHOro nocneaosBatenbHoro conpotusneHns XUT (ESR), Om, TekyLyto
OTAAHHYIO (MO/lYYEHHYI0) EMKOCTb, A4, TEKYLLYIO OTAAHHYIO (NONYYEHHYI0) 3HEpruio,
BT-u — Kak pyHKUMIO OT BpemeHu pa3pagaa (3apaga);

e EmkocTb XUT no 3apaay, A-u;

e EmkocTb XUT no sHeprum (sHeproémkocTb), BTy;

® JNEeKTPUYECKY0 EMKOCTb (CynepKkoHaeHcaTopos), d;

e KN/ xpaHeHus 3apaga (no A-u), %;

e KNM xpaHeHua saHepruu (no BT-u), %;

e 3JKBMBa/ZIEHTHOEe nocnegoBaTenbHoe conpoTtusneHme XUT (ESR), Om;

e CpeaHuii TOK yTeukn yepes XMUT 3a KaxKabl LMKA 3apAaga-paspasa, A.

Mpubopbl MMelT ABa NOAAMANA30HA BOCMPOM3BEAEHUA M U3MEPEHUA HaNpPsAXKeHuA
Ha XUT, n gBa nogamanasoHa BOCNPOU3BEAEHNA U N3MEPEHUNA TOKA Yepe3 XUT.

AHanunzaTtopbl ACK150.24.1750.1, ACK75.48.1750.1, ACK100.24.650.1 n ACK50.48.650.1
CKOHCTPYyMpOBaHbl Ans paboTbl nog ynpasaeHnem OT KomnbtoTepa [Monb3osatenda. CeA3b
npubopa C KOMMbIOTEPOM OCYLLECTBAAETCA 4Yepe3 JIOKAJIbHYD KOMMbIOTEPHYKD CeTb
nocpeacTsom uHTepodeiica Ethernet.

Ha KomnbioTepe [lonb3oBatens  yCTaHAB/AMBAETCA  MPUKAAAHOE  MPOrpammHoe
obecneyeHne — KomnbtoTepHbii UHTepdeic Ypl, Heobxoaumoe pns 3afaHUA MapameTpos
TectTupoBaHua XWUT, 3anycka M OCTAaHOBKa TecTa, HabnoAeHMA 3a XO4OM TeCcTUPOBAHWUA,
NoNlyYeHMA U OTOBpPaXKeHMA Pe3yNbTaTOB U3MEPEHUIA.

Ha Bpema nposegeHMA TECTUPOBAHMA KOMMNbIOTEP MOXKET ObiTb BblKAOYeH. [pu 3Tom
AHanunsaTop NPOAOIKUT PaboTy B aBTOHOMHOM peXUME, a TeKyLUune pesybTaTbl U3MEPEHNI
6yayT 3anucbiBaTbCA BO BHYTPEHHIOK nNamAaTb npubopa. Mpu cneayowem BKAKOYEHUM
KOMMNblOTEPA M YCTAaHOBAEHWW CBA3M C nNpubopom, HapaboTaHHble [AaHHble byayTt
aBTOMaTUYECKM nepedaHbl Ha KomnbtoTep, obpaboTaHbl M coxpaHeHbl B alisibl pe3ynbTaToB
N3MepeHunn.

O6bem BHYTPeHHel namATM npubopa crnocobeH BmecTUTb bonee 270 ThbicAd TOYeK
n3MepeHMa napameTpoB TecTupyembix XUT. [Mocne nepegaun HapaboTaHHbIX AAHHbIX
Ha KOMNbIOTEP M COXPaHEeHUA Mx B alnbl pe3ynbTaToB, NamATb AHanM3aTopa MNONHOCTbIO
ouunulaetca 6e3 npepbiBaHUA paboTbl Npubopa.

* CM. nepeyeHb NPUHATBLIX COKPALLEHNM U 0603HAUYEHUA.



2 KOMMNJIEKTHOCTb NOCTABKU

Tabnumua 1 - KoMnaeKTHOCTb NOCTaBKU

Ne HanmeHoBaHue Kon-so| MpumeyaHune
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@ <Q> C) 2 wr. | Faika M6
MpoBoAa NOTEHLMANbHbIE SKPAHMPOBAHHbIE C 3a*KMMOM "Kpokogun"
OnvHa
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0,65 m.




Tabnnua 1 - KomnneKkTHOCTb NocTaBKku. MNpogonxkeHne

Ne HanmeHoBaHue Kon-Bo | NMpumeyaHume
Jdatumk TemnepaTtypbl XUT
OnvHa
1 wr.
> wr 0,65 M.
6 1wt | AavHa 1,8 m.
7 lwr. | AwmHa 1,8 m
8 | NporpammHoe obecneyeHmne Ypl Ha Hocutene 1 3Ks.
9 | Popmynsap 1 aK3.
10 | PyKoBoAcTBO NO 3KcnayaTaumm 1 3Ks.
11 MeTogmKa nosepkun PT-MI1-5236-551-2018 1 5K3
(3nekTpoHHan KonuAa Ha HocuTene) ’
12 | Tapa ynakoBo4Hasn 1 wr.

KOMNAEeKTHOCTb MOCTaBKM M BHELWHUI BUA npubopa moryT 6biTb M3MEHEeHbl MPOoU3BOAM-

Te€NEeM N HE OTPa*KeHbl B HACTOAWEM OOKYMEHTE.




3 MEPbI BE3ONACHOCTH

AHanuzatopbl ACK150.24.1750.1, ACK75.48.1750.1, ACK100.24.650.1 n ACK50.48.650.1
CNOCObHbI co34aBaTb NpU paboTe onacHble ANA 340POBbSA YE/OBEKA YPOBHU HaMpPAXKeHWUM
M TOKOB, NWTaHMe nNPUOOPOB OCYLECTBAAETCA OT CeTU MUTAaHUA NepemMeHHOro ToKa
C HanpsaxeHuem 220 B. K paboTe ¢ AHasnv3aTopamu [OMNYCKAKOTCA /MUA, UMelowme rpynny
no 3neKkTpobe3onacHOCTU He HuKe Il M BHMMATE/IbHO O3HAKOMMBLUMECA C HACTOALLMM
[OKYMEHTOM M PYKOBOZCTBOM MO 3KCMAyaTaLmu.

HenpaBuabHas 3kcnayatauua AHanM3aTopoB M He cobntogeHue TexHWKM HGes3onacHoCTm
MOXET cTaTb MPUYMHOM BbIXxOoAa nNpubopa M3 CTPOA, MOPAKEHMA S/IEKTPUYECKUM TOKOM,
OXKOroB, NOXKapa, CeEPbEe3HbIX TPAaBM UAN CMEPTU.

B paHHOM pasgene yKasaHuA no 6e3onacHocTM nogpasgenstotca Ha "OnacHocTb"
n "MpegynpexaeHune", nosatomy cnegyetr yAaenAtb 0coboe BHUMAHWE CUMMBOJIAM

(OnacHocTb) n (MpeaynpeskaeHWe) U COOTBETCTBYIOLLEMY COAEPMKAHUIO TEKCTA.

CumBon O3Ha4aeT, 4YTO HenpaBW/bHaA 3KCNAyaTauMa npubopa MOXKeT cTaTb
NPUYMHOM NOPAXKEHNA EKTPUYECKMM TOKOM, CEPbE3HbIX TPAaBM UM CMEPTMU.

CumBon O3Ha4aeT, YTO HenpaBW/bHAA 3KcnayaTaumsa npubopa MOXKET MPMBECTM
K HeucnpasBHOCTAM npubopa, MOBPEKAEHUAM €ro BHYTPEHHUX 3/IEKTPOHHbIX CXem
AN K APYTMM HEraTMBHbIM NOCNEACTBUAM.

1. Moakntoyante npuboOp K 3SNEKTPOCETM C TFAPAHTUPOBAHHLIM  HALENKHbBIM
3a3emsieHnMem. B cnyyae OTCyTCTBMA pPO3eTKM € paboynmm NpPOBOAHMKOM 3a3eMJIeHUs,
COeANHEHHbIM C KOHTYPOM 3a3eMJIeHUA 34aHUA UKW CETU SNEKTPOCHABKeHMA, ncnonbsymnte
MeAHbI NPOBOJ 3a3eM/EHUsA ceueHnemM He meHee 1 Mm” (B KOMMEKT MOCTaBKU He BXOAMT),
npucoeguMHAEeMbl  MeXay KOHTAaKTOM 3a3emieHuMA Ha nepegHer naHennm npubopa
(no3uumsa 3, pucyHoK 2) n paboymm KOHTYpOM 3a3emneHusa B nomelieHmn. Pabota npmubopa
6e3 3asemneHMA MOXKeT CTaTb MPUYMHOM BbIxoda npubopa U3 CTPoA, MNopaxKeHus
3NEeKTPUYECKUM TOKOM, CEPbe3HbIX TPABM NN CMEPTU.

2. Bceraa npucoeamHainte cuioBble M NOTEHUMANbHble MPOBOAA CHavana
K npubopy, M auwb 3aTem K Tectupyemomy XUT. OtcoeanHainTe B 0b6paTHOM
nocnegoBaTesibHOCTM — cHavana ot XWUT, 3atem oT npubopa. CBoO6OAHbIE HEN30NMPOBAHHbIE
KOHLbI CM/IOBbIX MPOBOAOB, MNpucoeguHeHHbIXx K XUT, mMoryt ctaTtb NPUYMHOM KOPOTKOrO
3amblKaHuAa XUT, noxapa, nopa*keHnA sN1eKTPUYECKUM TOKOM U CMePTH.

3. He npoussoante Kakume-nnbo pgeiictena ¢ XUT, a Takke € nposBogammu
noakntoueHna XUT k npubopy, B pexxume paboTbl AHanmsatopa, oTanMuyHoro ot "MPOCTON"
(cm. nogpasgen 20.1). 3To MOXKET NPUBECTU K MOPAMKEHUIO INEKTPUUYECKMM TOKOM, NMOXKapy UK
K BbIxo4y npnbopa 13 cTpos.

4. Mpu nogknoveHnn Ttectupyemoro XUT K npubopy KUCNONb3yhTe CUNOBble
npoBoAa, BXogAwMe B KOMNAEKT NOCTaBKM, MO0, NPU 3aMeHe LITATHbIX, CEY4EeHUEM He MeHee
25 mm? ana AHanumsatopos ACK150.24.1750.1 wn ACK100.24.650.1 u He meHee 16 Mm?



ana AHanmsatopos ACK75.48.1750.1 n ACK50.48.650.1. lMpoBoAa MEHbLUEro CeYeHMss MOryT
CM/IbHO HarpeBaTbCA U CTaTb NPUYMHON NOXKapa.

S.A Bceraa HapexXHo 3atarmanTe 60NTbl NPUCOEANHEHMA CUIOBbIX MPOBOAOB.
MN0OXOM KOHTAKT MOXEeT CTaTb NPUYMHOM HarpeBa 1 BO3ropaHuA.

6. A Hukorga He 3aMblKaiiTe HAKOPOTKO CUJIOBbIe KnemMMbl npubopa (nosnums 2 u 4,
PUCYHOK 2) Npu NOAKAIOYEHHOM K Hemy XUT 1 (Mnn) BKAHOYEHHOM NporpaMmme TeCTUPOBAHMS.
3TO MOMKET MPMBECTU K NMOPAXKEHUIO INEKTPUYECKMM TOKOM, MOXKapy MM K Bbixogy npubopa
U3 CTPOS.

7.A He pas3bupalite npubop 1 He CHUMAWTE C HEro KpPbIWKY, eCv OH MNOAK/IYEH
K cetu, n B TedyeHMe 10 MWHYT MOCAE OTKAKOYEHUA. DTO MOXKET MPMBECTU K MOPAMKEHUIO
3N1EKTPUYECKMM TOKOM U CMEPTH.

8. A Mpu paspage Tectupyemoro XUT, aHeprusa, B3ATana OT HEro, paccemMBaeTcA B BUAe
Tenna un cbpacbiBaeTCA B OKPYKaAIOLWLY0 cpeny Yepes3 BEHTUNALMOHHbIE OTBEPCTUA Ha 3agHeMn
naHenu npubopa. B penmmax MaKCMMaNbHON MOLLHOCTW, CTPYA BO34yXa, BbIXOAALLAA Yepes
3a4HI00 nNaHenb npubopa, MoXKeT MMeTb TemnepaTypy 6onee 100 °C. Bo u3bexaHue
NONy4YEeHMA OXOroB, He MpWKacanWTecb K 3aaHe naHenu npubopa BO Bpema paboTbl.
He yctaHaBnAuBanlTe Ha NyTU BO3AYLIHOM CTPYyW, BbIXOAALWEN M3 3aZHer naHenu npubopa,
Ha paccToaHMM OGamxke 1m OT Kopnyca npubopa fNerkoBocniameHaAlWwmeca npeameTbl
N KUOKOCTU - 3TO MOXKET NPUBECTM K BO3FOPaHUIO N NOXKapy.

9. A He 3Kkcnayatupyiite npubop c npoBodamuM M Kabenamu € MNOBPENKAEHHOWN
N30nAUMEN. ITO MOMKET NPUBECTU K MOPAKEHMUIO ITEKTPUYECKMM TOKOM, NOXKAPY UK K BbIXOAY
npubopa ms ctpos.

10.A He skcnayatupyiite npubop B yCNOBUAX, 3aTPYAHAOWMX AOCTYN BO3AyXa
K BEHTUNAUMOHHbLIM LLENSM Ha nepegHen, HUKHeN M BOKOoBbIX NaHenax npubopa, n oTeoA
CTPyM BO3A4yXa M3 BEHTUAAUMOHHBLIX Liefel Ha 3aaHen naHenu. ITO MONKEeT MNPUBECTU
K neperpesy U K Bbixoay npnbopa ns cTpos.

11.A He vyctaHaBAuBanTe B CUAOBOM Uenn Mmexay Tectmpyembim XUT
M AHaZM3aTOPOM KaKOM-IMO6O KOMMYTALMOHHOM annapaTypbl. MCKAOYeHMe CcocTaBasatoT
naaBKWe BCTaBKM. YnpasBneHue NofobHOM KOMMYTALMOHHOM annapaTypol B pexnme paboTbl
npubopa, otanyHoro ot "MPOCTOM" (cm. noppasgen 20.1), MOMKeT MPUBECTU K BbIXOAY
npubopa mns cTpos.

12.A Mpnbop npeaHasHayeH AN 3KCHyaTauMW BHYTPU MOMELWLEHUMN B YCAOBUAX
HOPMa/NbHOM, HEe XMMMUYECKM arpeccMBHon aTtmocdepbl. He 3akcnayatupyiite npubop
Ha OTKPbITOM BO34yXe W B YC/NOBMAX, rge Ha Kopnyc npubopa v B €ro BEHTUNALMOHHbIE
OTBEPCTUA MOTYT MonagaTtb CHer, 6pbI3rn BAaru, NPoBOAAWAA Mblib, NPOBOAALLME BONOKHA,
XUAKOCTU Nto6bIX TUMOB, HACEKOMbIE, MOCTOPOHHME MEeXaHMYeCcKMe NpeameTbl, KOPPO3NOHHO-
aKTMBHbIE rasbl, Mapbl U TaK Aanee. ITO NPUBEAET K BbIxoAy npubopa 13 cTpos.
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13.A Mpu BHOCe npubopa B Tenjoe MOMeLWEHNe B XOJIOAHOE BpemA roaa,
HeobxoAMMO BbIXKAATb HE MEeHee Tpex 4YacoB nepes BKAKOYeHMeM npubopa. [JaHHOe Bpems
HeobxoAMMO ANA UCNAPEeHUA KOHAEHCaTa BNArK, NOABAEHNE KOTOPOro BO3MOMHO HA BHELIHUX
N BHYTPEHHUX 31eMeHTax AHanM3aTopa. ITo NPeAoTBPaTUT Bbixo4 Npubopa 13 cTpos.

14.A He nopaBaiTe Ha cuNOBble KAEMMbl U pa3beMbl MOTEHLMANbHbIX NPOBOAOB
HanpsaXeHWe, NpesblllaloLLee MaKCMMasibHoe pabouyee HanpseHue, Ha KOTOpOe paccyuTaH
npunbop (cm. pasgen 7). 9To MOXKET NPUBECTU K BbIxoAy nNprbopa 13 cTpos.

15. A He nopasaliTe Ha cunoOBble KIEeMMbl U pPa3bembl MOTEHLUMANbHBIX NPOBOAOB
Hanpsa)KeHne OTHOCUTENIbHO Kopnyca npubopa (Lenun 3asemneHunsa) ¢ abCcoNtoTHbIM 3HAYEHNEM
6onee 100 B. 3To MOXKeT NPMBECTU K BbiIxoAy Npmubopa 13 cTpos.

16.A He 3kcnnyatupyite npubop B6AM3M OBBLEKTOB M YCTAHOBOK, ABAAIOLLMXCA
NCTOYHUKAMM CUbHBIX 31IEKTPOMArHUTHBIX U3AYY4EHUA M NOMEX, B TOM YMCAE MMMYIbCHbIX,
B/AMAHUIO KOTOPbIX MOMKET ObiTb MoABep}KeH MpPMbop. ITO MOMKET MPUBECTU K WMCKAMKEHUIO
pe3ynbTaToB U3MEPEHUIA U K BbIXxoAy Npubopa M3 CTpos.

17.A He noakntouante K Tectupyemomy XUT u K Knemmam npubopa MHble
3NeKTpUYeCKMe Uuenu, He OTHocAwMeca K pabote AHanuszatopa. ITO MOXKET NpUBeCTH
K MCKaXKEHWIO pPe3y/ibTaTOB U3MEPEHUI U K BbIxo4y npubopa 13 cTpos.

18. A He norpyxaiite aatunk temnepatypbl XUT B KMAKOCTb. [aTyMK TemnepaTypsl
HerepmeTuyeH. MPOHUKHOBEHME XWOKOCTU B OATYMK BbISOBET MCKAXKEHUA B MNOKA3AHWUAX
TemnepaTypbl U NPUBEAET K BbIXOAY AATYMKa U3 CTPOA.

19.A He aKkcnnyatupyiTe gatunk temnepatypbl XUT ¢ noBperKAeHHON usonsaumen.
CnyyaliHblA KOHTaKT Lenen gaTinMKa TemnepaTtypbl ¢ cunoBoi uenbto XUT moxKeT npusectu
K MCKaXKeHUIO pe3ynbTaToB M3MEPEHUI TeMMnepaTypbl U K BbIXOAY 3NEKTPOHHbIX CXem npubopa
U3 CTpoOA.

4 YCZTOBUA SKCMNAYATALUNNA

AHanusatopbl ACK150.24.1750.1, ACK75.48.1750.1, ACK100.24.650.1 n ACK50.48.650.1
npeAHa3s’HayeHbl AAA  3KCNyaTauMuM  BHYTPU  3aKPbITbIX  BEHTUMPYEMbIX MNOMeELLEeHUIA
C HOPManbHOM, XMMUYECKM MWHEpTHOW aTmocdepoi, BAANM OT 3/1eKTpoHarpesaTesIbHbIX
1 TennoBblAeNAlLWMX NpMbopos 1 YCTaHOBOK, B MecTax, rae Ha npubopbl He byaeT nonagatb
NPAMON CONHEYHbIN CBeT, BAA/IM OT YCTAHOBOK W YCTPOWCTB, ABAAIOLWMXCA WMCTOYHUKaMU
CUNIbHBIX 3N1€KTPOMArHUTHbIX U3/Ty4EHMI U NOMEX, B CIeAYIOLWMX YCNOBUAX:

e TemnepaTtypa OKpysKatoLero sosayxa: ot 18 go 28 °C;
e OTHOCUTeNbHas BNaXKHOCTb Bo3ayxa: oT 20 go 80 % (6e3 KoHAeHcauuu Bnarun);
e ATtmocdepHoe gasneHue: ot 84 ao 107 kMa (ot 630 o 800 mm pT. cT.).
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5 3HAKOMCTBO C IMPUBEOPOM

AHATU3ATOP XUT RS
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PucyHokK 2 - lMepenHAa naHenb AHanm3aTtopa
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PucyHok 3 - PacnonoeHne HaknemKkn c CepumnHbIM HOMEpPOom

PucyHoK 4 - HakneiKa ¢ cepunHbIM HOMEpPOM

Tabnnua 2 - O603HaYEHUA K PUCYHKY 2

nosmuus OnucaHue MpumeyaHue
1 Haknelika c ykasaHuem Tnna npmnbopa cm. pasgen 7
2 Cunosada knemma "-" cm. pasgen 10
3 KoHTaKT 3a3emnenusn. Peabba M5 x 0,8 CMm. pasgensbl 3, 8
4 Cunosasa knemma "+" cm. pasgen 10
5 Pasbem noteHumanbHoro nposoaa "-" cm. pasgen 10
6 Pasbem noteHumanbHoro nposoga "+" cm. pasgen 10
7 Pasbem gatumka temnepatypbl XUT cm. pasgen 10
8 Paszbem KOMMYHUKaUMOHHbIM Ethernet RJ45 CMm. pasgen 8
9 Haknelika c IP-agpecom npnbopa cm. pasgenso! 8,9, 20.7
10 Mpynna cBeTOANOAHBIX MHOMKATOPOB CM. pasgensi 6, 22
11 Pasbvem nutaHua 220 B c 3a3emneHmnem CMm. pasgensbl 3, 8
12 BbikntouaTenb NUTaHKUA CM. pasgensi 6, 8
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6 YCTPOWUCTBO M MPUHUMMN PABOTbI

AHanuzatopbl ACK150.24.1750.1, ACK75.48.1750.1, ACK100.24.650.1 n ACK50.48.650.1
TEXHUYECKN NPEACTaBAAOT COOOM CNOMKHbIE 3NEKTPOHHble YCTPOWMCTBA, coAeprKalyme
BblKAtoYaTenb nutaHuna B, nctouHuk nutanua WU, perynatop 3apAga, perynatop paspaga,
Harpy3Ky R, gatumk Toka A, BonbTmeTp V, gatumk temnepatypol T, cunoson Kawod K, namatb
pe3ynbtaTtoB M3mepeHuin FLASH, 3ByKkoBown curdanusatop BZ, uHgmkatopsl PWR, WK, MEM, AL,
pa3bem Ethernet RJ45 1 MUKpoKOHTpONNEp:

V+

?
2208 Bn
L O]
~ PEFYNATOP PEFYNATOP
N © - 3APSIA PA3PAA R
PE O
L
A v \'s A 4 A
FLASH MUKPOKOHTPONMEP |— B

2 9oee

PWR WK MEM AL
PucyHoK 5 - CTpyKTypHaa cxema AHanmsatopa

Ona ocywecTtsneHuns 3apaga tectupyemoro XUT aHeprua ot cetn 220 B npeobpasyeTtcs
nctouHnkom nutaHna UM B NOCTOAHHOE HanpaXeHWe U Yepes perynatop 3apaja nogaerca
Ha XWUT. Perynatop 3apaga, YnpasBademMbii  MUKPOKOHTponnepom, obecneymsaet
BCE HeobxoamMmble peXxumbl 3apaaa, @ UMEHHO:

e 3apag XUT 3agaHHbIM NOCTOAHHbLIM TOKOM;

e 3apaa XUT 3agaHHOM NOCTOAHHOM MOLLHOCTbIO;

e pno3apag XUT npu 3ag4aHHOM NMOCTOAHHOM HaMpPAXeHUN;
® pa3BEéPTKY HanpAXeHua 3apaga XUT;

® pa3BEéPTKY TOKa 3apaga XUT;

® Pa3BEPTKY MOLHOCTU 3apaga XUT;

o 3apag XUT 3ag4aHHbIMM UMNYNbCaMU TOKQ;

e 3apag XUT 3agaHHbIMM UMNYAbCAMKM MOLLHOCTK;

e 3apaa XUT npu paboTte no 3agaHHON TabauLe TOKa;

e 3apaa XUT npu paboTe no 3agaHHON TabmLe MOLLHOCTU.

Paspag XUT ocywectendaetca perynaropom paspaga. lNpu atom sHeprna ot XUT yepes
perynatop paspaga NocTynaeT Ha Harpys3ouHbid pesuctop R, roe Bblgensetca B Buge tenna
n cbpacbiBaeTca B OKpyKawwylo cpeny. PerynAatop paspaga pabotaer nog ynpasneHuem
MWKPOKOHTpOINEepa 1 obecneynBaerT:

pa3pag XUT 3agaHHbIM NOCTOAHHbIM TOKOM;

pa3psg XUT 3agaHHOM NOCTOAHHOW MOLWWHOCTbIO;

paspag XUT Ha 3agaHHOe NOCTOAHHOE CONPOTUBNEHME;
popaspag XUT npm 3agaHHOM NOCTOAHHOM HaNpAXKeHUu;
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® pa3BEéPTKY HanpAXeHua paspaga XUT;

e pa3BEpPTKY TOKa paspana XUT;

® pa3BEPTKY MOLWLHOCTK pa3paga XUT;

® pa3BEPTKY cONpoTuUBAeHUA paspaga XUT;

e paspag XUT 3afaHHbIMU MMNYAbCAaMU TOKQ;

e pas3pag XUT 3agaHHbIMU MMMYNbCaMWN MOLLLHOCTH;

e pa3pag XUT 3agaHHbIMU UMNYIbCAMWN CONPOTUBNEHUS;

e paspsg XUT npu paboTe no 3agaHHOM Tabsnue TOKa;

e pa3psag XUT npu paboTte no 3agaHHOM TabAnLLE MOLLHOCTY;

e paspag XUT npu paboTe no 3agaHHON TabanLe conpoTUBAEHMA.

Cunosont  kntod K nogkntoveHma XUT  ABnAeTcA  MexaHUYECKMM  KOHTAKTOM
(aneKkTpomarHuUTHbIM pene), ucnonbsyetca AnA nogkntodeHna XUT BO Bpems TeCTUPOBAHUA
W paspbiBa CW/IOBOI LieNV B TO Bpems, Koraa npubop Haxoautca B cocTosHun "MPOCTON"
WAN BbIKAOYEH. ITO no3sonseT 6e30nacHO MOAKAYATb M OTKAKOYATb TecTupyemblin XUT
K npubopy. Takxke Knod K pasmbikaeTca Ha Bpems nposegeHua Tecta XUT B pexume
CamonucLa HanpaXeHUa Ha U3MepuUTeNbHbIX Bxogax (cm. nogpasgen 11.19 v noapasgen 20.2).

N3mepeHune ToKa yepe3s XUT ocylLecTBaseTca JaTYNKOM TOKa A, U3MepeHue HanpaxeHua
Ha XUT — BonbTmetrpom V (UBNC), Temnepatypa XUT u3mepseTca BHEWHUM AaTYUKOM
Temnepatypsbl T.

Cxema BOCNpoOM3BEAEHMUA U U3MEepeHMA TOKa U HanpaXeHna nmeeT Mo AsBa nogananasoHa
n3MepeHua Kaxaas.

CBA3b AHanmsatopa ¢ KomnbtoTepom onb3oBaTena npomssoantca yepes ceTb Ethernet,
NoAKNYeHME K KOTOPOM ocyLecTBafeTcA Yepes pasbem RI45 Ha nepegHert naHenm npubopa.

KomnbtoTep HeobxoamMm TONbKO ANA 3anycKa nporpaMmmbl TectuposBanua XUT v ana
nosly4eHua pe3ynbTaToB M3MepeHuin. Bo Bpema TecTMpoBaHWMA KOMMblOTEP MOXKeT ObiTb
OTK/IOYEH, B 3TO BpemMs pe3y/bTaTbl M3MEPEHWUI COXPaHAKTCA BO BHYTPEHHIO NAMATb
npubopa FLASH. [pu cnepyowem BKAOYEHUM KOMMbIOTEPA W YCTAHOBNEHUM CBA3MU
C npubopom, HaKOMJEHHble pe3y/bTaTbl M3MEPEHUI OyayT cumTaHbl M3 namAtn FLASH,
nepeaaHbl HA KOMMbIOTEP M COXPAHEHbI B Gaiibl pe3ybTaToB U3MEPEHWUA.

[N nHAMKaAUMK pexxumoB paboTbl Npubopa NCNONb3YHTCA CBETOANOAHbIE MHANKATOPbI:

e PWR - "TMUTAHUE", cBeTUTCA, ecnm Ha npnbop nogaHo nutaHue 220 B 1 BKAOYEH
BblK/NtOYaTeNb NUTaHMA BI;

e WK -"PABOTA", cBeTUTCA BO BPEMA BbINOJHEHWNA 3a4aHHON NPOrPamMMbl TECTUPOBaAHMA
XUT;

e MEM - "NMAMATb", cBeYeHMe MHOMKATOPA YKa3bIlBAET Ha 3aN0/HEHNE
W1 NepenosiHeHNEe BCTPOEHHOM NamATn pe3ynbTaTtoB namepeHunii FLASH
(cm. paspen 22);

e AL-"ABAPUA", muraeT B cOCTOAHUN aBapum npnbopa nam tectupyemoro XUT.

3BYyKOBOW curHanusatop BZ npesHasHayeH gns noAayu 3BYKOBbIX CUIHANIOB B PA3/IMYHbIX
pexunumax paboTbl NpnbopPa, a TaKKe CUrHaNa aBapuu B C/lyYae ee BO3SHUKHOBEHMS.

"V+", "UOUT" n "UBAT" — cny»kebHble TOYKM M3MEPEHUA HaMpPsXKeHUs B cxeme npubopa,
Heobxoanmble pans obecneyeHMa KOHTPONIA 3a COCTOAHMEM npubopa M KOHTpOAS
33 COCTOAHMEM Uenein noAKAYeHua Tectupyemoro XMUT B CTaUMOHAPHbIX U MNEPEXoAHbIX
pexumax paboTtbl npnbopa.
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7 TEXHUHECKHUE N METPOJIOTMYECKNE XAPARKTEPUCTUKH

Tabnuua 3 - TexHUYecKne xapakTepUCTUKN AHANM3aTOPOB

XapaKTepucTuKa

3HauyeHue ana AHanmsaTopa

ACK150.24.1750.1

ACK75.48.1750.1

ACK100.24.650.1

ACK50.48.650.1

Bo3amorkHble paboTbl npubopa
Ha Ka*K4OM Lare nporpaMmbl
TecTupoBaHua XUT!

CHCC; CHCP; CHCV; DCHCC; DCHCP; DCHCR; DCHCV;
Penakcaumna; PassépTtka U; Pa3BépTKa |; Pa3BépTKa P; PasBépTKka R;
Umnynbebl |, Umnynbceol P, Umnynbebl R,

Tabnuua |, Tabamua P, Tabamua R, Camonucew, U

Pabounit guanasoH

HanpAEHYA Ha XVT, B ot 1 po 24° ot 1 po 48° ot 1 po 24° ot 1 po 48°
f:;;;iz:::i;p;;;sgﬂe””” ot 1 a0 24? ot 1 a0 48° ot 1 a0 24° oT 1 a0 48°
Yucno nogamnanasoHos )

U3mMepeHua Hanpa*keHua Ha XUT
MogananasoHbl U3MmepeHnsa ot0 po 5; ot 0 go 10; ot0 po 5; ot 0 go 10;
HanpAaxeHua Ha XUT, B ot0 go 24 ot 0 go 48 ot0 0024 ot 0 go 48
Llena peneHuns (paspelweHue) 1,5; 3; 1,5; 3;
U3MepeHua HanpaxkeHua, mB 7 15 7 15
BxoaHoe conpoTtnsaeHue
U3MEepPUTENA HaMpPAXKEHUA He meHee 10" | He meHee 2:10° | He meHee 10" | He meHee 2-10°
Ha Knemmax XMT, Om*

Bbibop noaamanasoHa
n3mepeHua HanpsaxxeHna Ha XUT

ABTOMATUYECKM, B COOTBETCTBME C 3a4aHHbIMMU N

nporpammbl TectuposaHma XUT

apameTpamm

[vanasoH BocnpousBeaeHWs ToKa

sapaaa depes XUT, A ot4 po 150 ot2p0075 ot 2,5 80100 ot1,5 8050
JnanasoH BocnpounsseaeHma TOKa oT muHyc 150 OT MUHYC 75 oT muHyc 100 OoT MuHyc 50
paspaga yepes XUT, A 00 MUHyC 4 00 MUHYC 2 00 MUHyC 2,5 00 mnHyc 1,5
Yucno nogamanasoHoB )
n3mepeHua Toka yepes XUT
oT MMHyc 40 oT MuHyc 20 OT MUHYC 27 OT MMHyC 13
MogananasoHbl U3IMmepeHusa 40 natoc 40; 40 natoc 20; 40 natoc 27; 40 natoc 13;
TOKa yepes XUT, A oT MuHyc 150 OT MUHYC 75 oT muHyc 100 oT MmuMHyc 50
po natoc 150 [0 natoc 75 no natoc 100 4o natoc 50
LieHa peneHus (paspelleHue) 12; 6; 8; 4;
U3MepeHua ToKa, MA 50 25 30 15

Bbibop noaananasoHa
n3mepeHua Toka vyepes XUT

ABTOMaTUYECKM, B COOTBETCTBME C 3a4aHHbIMM NapameTpamm
nporpammsbl TectupoBaHua XUT, nan spy4dHyto

[JwvanasoH Bocnpoun3seneHmn
MOLWHOCTHK 3apAaga XUT, Bt

ot 10 go 1750

ot 4 po 650

[Juana3oH BocnpounsseneHun
MOLWHOCTHK paspaga XUT, BT

oT mnHyc 1750 ao mmHyc 10

OT MMHYC 650 a0 muHyc 4

[Juana3oH BocnpounsseneHun
conpoTtueaeHuna paspaga XUT, Om

ot 0,01
no 2,50

ot 0,04
no 10,00

o7 0,015
no 3,750

o1 0,06

no 15,00

MpumeyaHwua:

1. noapobHee cM. NepeyeHb NPUHATbLIX COKPALLLEHWUI M 0603HaYeHWI, a TaKKe pasgen 11;
2. o 3anpocy mMoryT 6biTb NOCTaBAEHbI NPUBOPbLI C BEPXHUM Npeaeiom Hanps:keHus 28 B;
3. no 3anpocy moryT 6bITb NOCTaBAEHbI NPUBOPbLI C BEPXHUM NpeaeioM Hanps:KeHns 56 B;
4. B HaAnexalmx yCnoBUAX SKcnayaTauum (cm. pasgen 4).
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Tabnunua 3 - TexHMYecKMe xapakTepucTnkm AHanmsatopos. MNpogonxeHue

3HayeHue ana AHanmsaTtopa

XapaKTepuctuka

ACK150.24.1750.1
ACK75.48.1750.1

ACK100.24.650.1
ACK50.48.650.1

[JnanasoH BocnpounsseaeHMA BpeMeHu wara ot1lcpo325cyr

[JnanasoH nsamepeHMa BpemMeHu wara ot 0 go 325 ¢yt

[JunanasoH nsmepeHua temnepatypbl XUT, °C oT muHyc 40 go natoc 100

PexXum okoH4YaHMA wara 3apsaa XUT no ycnosuto "-dU"

€CTb

ABCONOTHOE 3HAYEHUE OTPULLATENIbHOMO NPUPALLEHMUA
HanpaXeHua Ha XUT, npMBoAALLEro K NpeKpaLLeHuto
3apaga XUT no ycnosuio "-dU", B

ot 0,005 | o7 0,010
no 1,000 | go 2,000

ot 0,005 | ot 0,010
40 1,000 | go 2,000

MaKcrMManbHan YyactToTa perncTpaumm napameTpos 20 Touek' / ¢

MuHMManbHaA YacToTa perncTpauum napameTpos 1Toyka' /u

O6bem NamATM Pe3ybTaToB U3MEPEHUI ANA AaBTOHOMHOM
paboTbl Nnpnbopa 6e3 NOAKIOYEHMA K KOMIbIOTEPY

6onee 270 000 Touek'

MakcnmanbHoe Yncno nocaenoBaTeIbHO BbINOHAEMbIX

LMKNOB 3apaaa-paspaga XUT 6onee 1 000 000

3a OAMH 3anycK NporpaMmmsbl TectuposaHmsa XUT

NHTepdeiic gna coeaMHEHUA C KOMMbIOTEPOM Ethernet, 10 M6ut/c

MuHUMaNbHble TPE6OBAHMA K KOMMNbIOTEPY

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

HanparkeHue nuTaHma 220 B +10 %, 50/60 I'y,
MNoTpebnsemas oT CETU MOLLHOCTb, BT He 6onee 2200 He 6onee 900
FabapuTHbIe pasmepbl, MM, He bonee

- BbICOTa 120 120

- WK1pnHa 140 140

- AnviHa (rny6uHa) 540 460
Macca 6e3 ynakoBKM, Kr 10,4 8,1

Tabnvua 4 - MeTponornyeckme xapakTepucTukn AHanM3aTopos
ACK150.24.1750.1, ACK75.48,1750.1, ACK100.24.650.1, ACK50.48.650.1

XapaKTepucTuka 3Ha4yeHue
Mpepgensbl gonyckaemon abcontoTHON NOrPELIHOCTM BOCNPOM3BEAEHN
HaNpAXeHUs NOCTOAHHOMo TOKa Ha Knemmax XUT (ana AHanmsaTtopos
ACK150.24.1750.1 n ACK100.24.650.1), B
- B nogananasoHe ot 1 o 5 +0,0125
- B nogauanasoHe ot 1 go 24 +0,06
Mpenensbl gonyckaemon abcoNoTHON NOrPeLLIHOCTU BOCNPOU3BEAEHNN
HaNpAXeHUs NOCTOAHHOIO TOKa Ha Knemmax XUT (ana AHanmsaTopos
ACK75.48.1750.1 n ACK50.48.650.1)%, B
- B nogananasoHe ot 1 go 10 +0,025
- B nogananasoHe ot 1 oo 48 0,12

MpumeyaHua:

1. noapobHee cM. NepeyeHb NPUHATLIX COKPALLEHWUA U 0603HaAYeHWH, a TakKe pasgen 11;

2. B Haa/eXalwmx ycnoBUAX aKcnayaTaumm (cm. pasaen 4).
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Tabnuua 4 - MeTponornyeckme xapaktepuctukn AHanmsaTtopos. MNpogonxeHne

XapaKTepucTuKa 3Ha4yeHue
MNpeaenbl gonyckaemon abcoNtoTHOM NOrpeLlHOCTN U3MEPEHNI HaNPAXKEHNA
NMOCTOAHHOTIO TOKa Ha Knemmax XUT (ana AHanusaTopos ACK150.24.1750.1 m
ACK100.24.650.1)", B
- B nogananasoHe ot 1 go 5 +0,0125
- B nogananasoHe ot 1 o 24 1+ 0,06
Mpeaenbl gonyckaemon abcoNtOTHOM NOrPeLHOCTN N3MEPEHWNI HANPAXKEHNA
NOCTOAHHOrO TOKa Ha Knemmax XUT (ana AHanmsatopos ACK75.48.1750.1
1 ACK50.48.650.1)", B
- B nogananasoHe ot 1 go 10 + 0,025
- B nogananasoHe ot 1 go 48 0,12
Mpeaenbl gonyckaemon abcoNtoTHOW NOrpeLHoCTU BOCNPOU3BeAeHUN CUAbI
NOCTOAHHOrO TOKa Yepes XUT (ana AHanmsatopa ACK150.24.1750.1)", A
- B nogaunanasoHe ot muHyc 40 go natoc 40 0,4
- B nogaunanasoHe ot mmHyc 150 go natoc 150 +1,5
Mpeaenbl gonyckaemoi abcoNtoTHOM NOrPEeLIHOCTU BOCNPOU3BEAEHU CUJbI
NOCTOAHHOIO TOKa Yepes XUT (a1 AHanmnsatopa ACK75.48.1750.1)%, A
- B nogaunanasoHe ot muHyc 20 go natoc 20 0,2
- B nogananasoHe ot MuHyc 75 go nawoc 75 0,75
Mpeaenbl gonyckaemoin abcoNoTHOM NOrPELIHOCTU BOCNPOU3BEAEHUI CUJbI
NOCTOAHHOro ToKa Yepe3s XUT (gns AHanusatopa ACK100.24.650.1)1, A
- B nogAananasoHe OoT MUMHyC 26,6 4o natoc 26,6 + 0,266
- B nogaunanasoHe ot muHyc 100 go natoc 100 1
Mpeaenbl gonyckaemon abcoNtoTHOW NOrpeLHoCcTU BOCNPOU3BeAEHNUN CUMbI
NoCTOAHHOro ToKa Yepe3s XUT (gns AHanusatopa ACK50.48.650.1)1, A
- B nogaunanasoHe ot muHyc 13,3 go natoc 13,3 +0,133
- B nogaunanasoHe ot muHyc 50 go natoc 50 +0,5
Mpeaenbl gonyckaemon abcoNtoTHOM NOrpeLlHOCTN U3MePEHNI CUbI
NOCTOAHHOTrO ToKa Yepe3 XUT (ans AHanusatopa ACK150.24.1750.1)1, A
- B nogaunanasoHe ot muHyc 40 go natoc 40 0,2
- B nogAaunanasoHe ot mmHyc 150 go natoc 150 0,75
Mpeaenbl gonyckaemon abcoNtoTHOM NOrpeLHOCTN N3MePEHN CUbI
NOCTOAHHOTrO ToKa Yepe3 XUT (ans AHanusatopa ACK75.48.1750.1)1, A
- B nogaunanasoHe ot muHyc 20 go natoc 20 0,1
- B nogaunanasoHe ot MMHYyC 75 ao natoc 75 +0,375
Mpeaenbl gonyckaemom abcoNtoTHOM NOrpeLHOCTN N3MePEHNI Cubl
NoCTOAHHOro ToKa Yepes XUT (gns AHanusatopa ACK100.24.650.1)1, A
- B nogAananasoHe OoT MUMHyC 26,6 fo natoc 26,6 +0,133
- B nogaunanasoHe ot muHyc 100 go natoc 100 +0,5
Mpeaenbl gonyckaemon abcoNtoTHOM NOrpeLHOCTU N3MePEHUI CUbl
NoCTOAHHOro ToKa Yepes XUT (gns AHanusatopa ACK50.48.650.1)1, A
- B nogaunanasoHe ot muHyc 13,3 go natoc 13,3 + 0,0665
- B nogaunanasoHe ot muHyc 50 go natoc 50 0,25

Mpeaenbl gonyckaemon abcoNtOTHOM NOrPELHOCTU BOCNPOU3BeAeHUI
1
eMHUL, BPEMEHU", C

+0,001 - t,,, £ 0,2

Mpeaensl fonyckaemol abcoNtoTHOM NOrPeLHOCTY U3SMEPEHUIA MHTEPBAIOB
BpemeHun’,

+0,001-t,,,%0,2

MpumeyaHua:

1. B Hag/exalmx yCA0BUAX SKCNAyaTaumm (cm. pasaen 4);
2. t,,,— 33[@HHaA A/ IMTENbHOCTb LIara NPorpaMmmbl TECTUPOBAHUA, C;
3. t,m— M3MepeHHan ANUTENbHOCTb MHTEPBAa BPEMEHMU, C.
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8 NOArOTOBKA K MEPBOMY BKJTKOHEHUIO

Mepepn NnepBbiM BKAOYEHNEM AHann3aTopa Heobxoaumo ybeanTca B TOM, YTO:

Mpunbop nocne TPaHCNOPTUPOBKM HE MMEET BHELLHMX MEXaHMYECKUX NOBPEeXAEHUN,
BHYTPM NpMbOpa HEeT He3aKpen/IeHHbIX YacTeu;

Mcnonb3yemble NpoBoga MMeoT nsonauumio 6e3 nospexaeHumn;

PoseTka ana noakatodeHma npmbopa cooTBETCTBYHOT "eBpo"” cTaHaapTy U umeeT pabounii
(He PUKTUBHDIN) NPOBOAHMK 3a3EM/IEHMA, COEANHEHHbIN C KOHTYPOM 3a3eMeHNA
3[1aHMA NN C KOHTYPOM 3a3eM/IEHUA CETU NIEKTPOCHAOXKeHUA, NMb0 B NOMELLLEHUN eCTb
pabounii (He GUKTUBHbIN) KOHTYP 3a3eMNEHUS;

Hanps»eHue B po3eTKe ANA NOAKAYEHMA NpMbopa HaxoauTcA B AManasoHe

o1 198 0o 242 B (220 B + 10 %), 1 umeeT YacToTy OT 47 A0 63 I'y;

KomnbtloTep Monb3oBaTens, K KOTopomy byaeT noaxkntodaTbea npubop, umeet
cBoboaHbIM nopT Ethernet, 1M6o 3TOT KOMNbIOTEP BXOAUT B COCTAB JI0Ka/IbHOM
KOMMbIOTEPHOW CETH, B KOTOPOI €CTb KOMMYTATOP CO CBOOOAHbLIM NMOPTOM, K KOTOPOMY
6yaeT nogKntoyaTbea AHanmsaTop.

MopsaaoK NoAroToBKM Npubopa K paboTe:

10.

YcTaHoBMTE NPUOOP Ha OTKPLITYHD, POBHYH YCTOMYMBYHO MOBEPXHOCTD;

Y6eputecb B TOM, YTO BOKPYT Npubopa HET MOCTOPOHHUX NPeAMETOB, KOTOpble
CNoCco6HbI NPenATCTBOBAaTb HOPMA/IbHOMY OXNaXKAEHWIO AHAaNM3aTOPa;

Yb6eautecb B TOM, 4TO No3aam npnbopa M Ha PAcCTOAHUN He MeHee 1 M OT 3aaHeN
naHenn npubopa He HaXO4ATCA NETKOBOCMNAMEHSAIOLWMECA MAaTEPUASbI U HKULKOCTY;
Yb6eautecb B TOM, YTO BbIKAOYATEIb MUTAHUA (NO3MLMA 12, PUCYHOK 2) HAXOAUTCA

B nosioxkeHuun "0" ("BbikntoueHo");

Ecnn poseTka ans noAkntoyeHms npubopa cooTBeTCTBYIOT 'eBpo"” cTaHaapTy

n nmeet paboumin (He PUKTUBHbBIN) NPOBOAHUK 3a3€MNEHUSA, UCNONb3YA CETEBOM LLIHYP
nuTaHuA 220 B n3 KomnieKkTa NOCTaBKM (CM. NYHKT 6 Tabanubl 1) MAK aHANOTUYHbIN,
noAkAouMTe Npubop K cetn nutaHua 220 B ¢ 3a3emieHneEM;

Ecnun ceTb NnUTaHMA He nmeeT paboyero NPoOBOAHMKA 3a3eMNEHUA, OAHAKO

B NOMeLLeHUM nmeetcs paboumin (He PUKTUBHDBINA) KOHTYP 3a3eMIEHUA, UCMO/b3YS
KOHTaKT 3a3emM/ieHMA Ha nepegHen naHenn npubopa (no3mums 3, pUCyHOK 2,

pe3bba M5 x 0,8) U MeaHbli NPOBOAHUK CeueHneM He meHee 1 mm? (B KOMMEKT
NOCTAaBKM HEe BXOAMT), HaZleKHO coeaMHUTE Kopnyc Npubopa c KOHTYPOM 3a3eMIeHunn
nomeLLeHna. 3aTem, UCNONb3YA CETEBOM WHYP NUTaHMA 220 B M3 KOMNeKTa NOCTaBKM
(cm. NyHKT 6 Tabaunubl 1) nan aHaNOrMYHbINA, NOAKAYUTE NPUBOP K ceTn NuTaHua 220 B;
Ecnn cetb nuTaHua 220 B He nmeeT paboyero NnpoBoAHMKA 3a3eMIEHNSA

N B NOMELLEHMN OTCYTCTBYET pabounit KOHTYpP 3a3emaeHus, pabota npmbopa

He gonyckaetcsa (cm. pasgen 3);

BkntounTe nprbop BbikAOYATENEM NUTAHWUA HA NepeaHel naHenu (nosuuma 12,
PUCYHOK 2);

Yb6egutecb B TOm, 4TO NpMboOp BKAOUMACA, cBETUTCA MHAMKaTop "MUTAHUE",
nHankatop "ABAPUA" yepes aBe cekyHAbl NOC/E€ BKAKYEHUA NOrac U He Mmuraet
(no3nums 10, pucyHoK 2);

Ecnn npnbop noakntovaeTca K KomnbtoTepy Moab3oBaTena HaNPAMYo, MOAKAUNTE
nHTepdelicHbIM Kabenb Ethernet ns Komniekta nocTaBkK (CM. NyHKT 7 Tabanybl 1)
MeXKAy pa3beMoM Ha nepeaHel naHenn npmubopa (Nnos3muma 8, pUCYHOK 2)

M COOTBETCTBYIOLLMM pa3sbeMoM KomnbloTepa Mosb3oBaTens;
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11.

12.

13.

14.

Ecnn nogkntoueHme Nnpubopa ocyLLecTBAsSEeTCA B KOMMNbIOTEPHYHO CETb Yepes
KOMMYyTaTop, NoAKNUNTE MHTepdeNcHbIN Kabenb Ethernet ns Komniekta NocTaBKK
(cm. NnyHKT 7 Tabanubl 1) mexxkay pasbemom Ha nepeaHen naHenn npnbopa
(no3mumsa 8, pUCYHOK 2) U NOPTOM KOMMYTATOPa, BXOAALMM B NOKA/bHYIO
KOMMbIOTEPHYIO CETb, K KOTOPOM NOAKAOYEH KOMNbloTep Monb3oBaTens;
YcTaHOBUWTE M HacTpoKTe NporpammHoe obecneyeHne (KomnbtoTepHbii MHTepdeiic)
Ha KomnbtoTepe MNonb3osaTena (cm. pasgen 9);

YcTaHoBUTE cBA3b Mexxay KomnbloTepHbiM NHTepdericom n AHanmMsaTopom, 414 Yero
Ha cTpaHuue "HacTpoikn" HaxkmuTte KHonKy "Moakn." B obnactu

"Beaywmit AHanusatop" nam yctaHosuTe ranky "Asto" (cm. nogpasagen 20.7);
Yb6eauTecb B yCTaHOBNEHUM CBA3N Mmexay KomnbroTepHbiM UHTepdencom

n Nnpubopom, o Yyem HyaeT CBUAETENIbCTBOBATb HENPEPbLIBHO MEHAIOLWEECA 3HAYEHME
"Xopa yacos Mpubopa" Ha cTpaHuue "CocTtosHue" (cm. noapasaen 20.8).

MopAaaoK NOAFOTOBKU, BbINONHEHUA U 3aBepLUeHUA TecTupoBaHua XNT

1.

oukwnN

Y6eauTech B TOM, 4TO Npubop HaxoauTcs B pexkume "MPOCTOM" (rotos K paboTe)
(cm. nogpasaen 20.1);

MogKkntounTe K npubopy Tectupyemblii XUT (cm. pasgens 10, 12);

3apalite nporpammy TectupoBaHua XUT (cm. nogpasaensi 20.2, 20.3);

3anyctute npouecc tectuposaHunsa XUT (cm. nogpasaen 20.2);

[oxanTtecb NoayvyeHma pesynbTaToB namepeHui (cm. nogpasgensi 20.4, 20.5, 20.6);
MNocne okoHYaHMA TecTupoBaHua XUT u nepexoaa npmbopa B pexmm

"TECT 3ABEPLLUEH", HaxkmuTe KHonKy "Cton" Ha ntoboi us ctpaHuny, KomnbloTepHoro
WUHTepdeiica ana Bo3BpaTa npubopa K pexkumy "MPOCTON" (cm. nogpasgen 20.1);
B cnyyae HeobxogmMmocTH, MOXKHO NpepBaTb Npouecc TecTupoBaHma XUT BpyYHyto,
HarkaB KHonky "Cton" Ha o601 13 cTpaHul, KomnbtoTepHoro UHTepdeica

(cm. nogpasgen 20.1).
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9 YCTAHOBKA U HACTPOMKA NPOTPAMMHOIO OBECNEYEHUA

[na ynpasneHua npubopom, COCTaBAEHMA W 3anycKa MNporpammbl TectupoBaHua XUT
(cm. paspen 11), pna HabnwogeHWa 3a XOA4OM BbINMOJHEHMA TECTUPOBAHWUA, A TaKXkKe
AnA  nonyyeHua, o06paboTKM M OTOOparKeHUA  pe3ynbTaToB  U3MEPEHWR,  MCNoNb-
3yeTca MNpuUKNagHoe nporpammHoe obecneyeHne, YCTaHaBAIMBAaeMOE HA KOMMblOTEpe
Monb3osaTena — KomnbtoTepHbln UHTEpdeiic Ypl.

KomnbtoTepHbln MHTepdelic Ypl nocTaBnseTca B KOMNAEKTe ¢ AHaNM3aToOpoOM, IM6O MOXKeT
6bITb B3AT € caltTa www.yarst.org B ceTn IHTepHeT.

KomnbloTepHbln UHTepdeinc He TpebyeT cneumanbHOM YCTaHOBKWM, HO [AO/MKEH ObiTb
CKOMMPOBAH Ha KomnbtoTep Monb3oBaTena B 11060e MeCTO Ha }KECTKOM AMUCKe.

Manka c KomnbtoTepHbiMm MHTEpdeincom coaeput asa danna:

e Ypl.exe — paiin ncnonHaemom nporpammol (KomnbtoTepHbii UHTEpdeiic);

e Settings.bin — ¢dain HacTpoeK, XpaHAWMN BblbpaHHble pexXumbl paboTbl, 3HaYeHUs,
BBeAeHHble B NnosA BBoga KomnbioTepHoro MHTepdenca n apyroe. 3ToT Gpain AO/IXKEH
6bITb AOCTYNEH ANA nepe3anucy B xoae paboTbl KomnbtoTepHoro MHTepdeiica.

BHUMAHMUE! B cnyyae Heo6xoaAMMOCTM He3aBMCUMMOI paboTbl HECKONIbKMX NpubopoB noa
ynpasneHuem OT OAHOro Komnbiotepa [Monb3osatensa, MO pns KaXporo sksemnaapa
npubopa [A0/KHO 6bITb CKONMMPOBAHO B OTAE/IbHYIO NANKY Ha XXECTKOM AUCKe KomnbloTepa!

Mpn nepsBom 3anycke KomnbioTepHoro WHTepdeiica Ha cTpaHuue "Hactponkn"
(cm. nogpasgen 20.7) B obnactn "Beaywmii AHanmsatop" HeobxoAMMO yKas3aTb NpPaBUIbHbIN
IP-agpec noakntoyaemoro AHANM3aTOpPa, KOTOPbIM YKAa3aH Ha nepegHen NaHenu Kopnyca
npubopa (nos3uvumsa 9, pucyHok 2). IToT agpec 06blYHO MMmeeT 3HaveHue 192.168.100.xxx,
rae XXX — clyd4aiiHbln HOMep, NPUCYLLMINA KOHKPETHOMY 3K3eMNAapy npnbopa.

[na yctaHoBNEHUA cBA3M ¢ AHann3aTopom B obLiem ciyvae Heobxoammo, 4Tobbl nepsble
Tpu unodpsbl IP-agpeca KomnbloTepa Monb3oBatena U aHanorMyHble unopsl IP-agpeca npubopa
coBnaganu. Ecam oHn He coBnaAatoT, YCTAaHOBAEHUE CBA3U MeXAay NPpMbopom 1 KOMNbOTEPOM
CTAaHOBWUTCA HEBO3MOXHbIM. B 3TOM cnyyae cyuwecTByeT HECKO/IbKO BapMaHTOB pelleHus
npob6aembi:

e CmeHuUTb (3apaTb Bpy4dHyto) IP-agpec komnbioTepa Monb3oBaTtens Ha 192.168.100.yyy,
roe yyy — caydaiiHoe 3HadeHue ot 0 go 255, oTanM4Hoe oT 3HauyeHus xxx B IP-agpece
npubopa;

e [106aBMTb B HACTPOMKAx JIOKA/SIbHOrO CETEBOr0 MOAKAIOYEHMA  KOMMbOTEPaA
Monb3oBaTena AononHUTENbHYO noaceTb ¢ IP-agpecom 192.168.100.yyy;

e [lpun 3akase npmnbopa yKasaTb Kenaembli IP-agpec npnbopa nnu IP-agpec KomnbloTepa
MNonb3oBaTena, ¢ KOTOpPbIM AO/KeH paboTaTb npubop. B atom cnyyae npubop 6yaet
noctasneH ¢ Tpebyembim IP-agpecom mnnu IP-agpecom, nepsble Tpu UMOPLI KOTOPOTO
6yayT coBnagathb ¢ IP-agpecom komnbtoTepa MNonb3osaTtens.

Jaxke npu npaBuabHbIX HacTponKax IP agpeca KomnbtoTepa [Monb3oBaTens, HeKOToOpble
aHTMBMPYCHble NpOrpammbl  MOryT 6/10KMpOBaTb MNOTOK JAaHHbIX MexXay npubopom
n KomnbloTepHbim WMHTepdeicom, 3anyuweHHbIM Ha KomnbtoTepe [lonb3oBaTensa. B 3tom
cnyyae, B HaCTPOMKax aHTUBUPYCHOM nporpammbl Heobxoanmo nobasuTb nporpammy Ypl.exe
B CMUCOK NPOrpamm, KOTOpPbIM pa3pelleH 06MeH AaHHbIMU C BHELWHUMW YCTPOMUCTBAMM.

[na BbINONHEHMA HACTPOMKM NOAKAOYEHMA Npubopa K KOMMbIOTEPY peKoMeHAayeTcA
06pPaTUTLCA K CUCTEMHOMY aAMUHUCTPATOPY.

Bonee noapobHyo MHGOPMALMIO O HACTPOWKe MOAKNOYEHMA Npubopa K KomnbloTepy
Bbl moXeTe HalTK Ha Hawem canTe www.yarst.org B ceTwm.
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10 NOAKNMHOYEHUE TECTUPYEMOIO XUT N YNPABJIEHWUE MPUBEOPOM

Ona KomneHcauMmn nageHua HanpaXeHUA Ha CUMOBbIX NPOBOAAX U NOBbIWEHWA TOYHOCTH
M3MepeHun,  nogkayeHne  Tectmpyemoro  XUT K AHanuMsatopy  Npou3BOAMTCA
NO YeTbIPEXNPOBOAHOMN CXeMe N3MEPEHUA:

AHATN3ATOP XUT [[ACK150.24.4750.4] _ CETb

A |

200-240B 50/60y

XUT
e
1@

—r

) IUTAHUE
' PABOTA
& ABAPUS

Al 10 KOMMYTATOP| | MK
ST

APOCTAHM

PucyHok 6 - Cxema nogkntodenusa tectupyemoro XMUT K npubopy

CunoBble uenn A[OMXKHbI MMETb CceyeHune He meHee 25 Mm? ana  AHanmsaTopos
ACK150.24.1750.1 wn ACK100.24.650.1, wn He meHee 16 mMm? ana  AHanusatopos
ACK75.48.1750.1 n ACK50.48.650.1. Bce KOHTaKTbl B CM/IOBbIX LENAX AO/XKHbI OblTb HAaAEKHO
3aTAHYTHI.

YnpasneHune npubopom ocyuiectsaseTca yepes Komnbtotep [onb3oBatensa, Ha KOTOpbIn
yCTaHaB/IMBaEeTCA CcreunanbHoe nporpammHoe obecneyeHne — KomnbloTepHbin UHTepdeic
(cm. pasgenbl 9 n 20). NoakntoyeHne npmubopa U KomnbtoTepy Monb3oBaTeNa OCyLWECcTBAAETCA
HanpPsAMYH UK Yepes OKA/IbHYI0 KOMMbloTepHYto ceTb Ethernet (cm. pasgen 8).

MU3amepeHne TemnepaTypbl XUT ocyuwectenaeTcA BHEWHMM JaTtynkom Ttemnepatypbl T
(cm. pucyHoK 6). na Hanbonee ToyHOro KoHTponsa Temnepatypbl XUT, cnegyeT obecneuntb
HaAeXHbI TEN/IOBOM KOHTAKT MeXay AaTiyMkom Temnepatypbl n XUT. Mpu TectMpoBaHUU
aKKYMY/NIATOPOB Pa3/IMYHbIX TUMOB PEKOMeHAyeTcA obecneynTb AOJ/IKHbIM NPUXKUM AaTYMKa
TemnepaTypbl XUT HenocpeaCcTBEHHO K Knemme "MUHYC" akKymynaTopa.

be3 nogKnwveHUA gatymka temnepatypbl XUT, pe3ynbtat namepeHma temnepatypbl XUT
bynet Bcerga paseH 0 °C, a 3awmTHble ¢yHKUMM npubopa no Bbixogy Temnepatypbl XUT
3a 3aZlaHHble npegensl (cm. noapasaen 20.2 u pasgen 23) paboTaTtb He byayT.

Mpn HeobxoAMMOCTM yBEAMYEHMA TOKA WAM  MOLLHOCTU 3apAja-pa3psafda  CBepx
BO3SMOXHOCTEM efuHUMYHOro npubopa, a TakkKe npu  HeobxoAMMOCTM  MONyYeHuA
COMPOTMB/IEHUA HArPy3KM MEHbLUEro, Yem MOXKeT obecneuynTb eauHUYHbIN AHanunsaTop,
ABa n bonee oAHOTMMHbLIX Npubopa moryT HbiTb COeAUHEHbl ANA MapannenbHou paboThbl
(cm. paspen 12).
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11 NPOrPAMMA TECTUPOBAHUA XUT
11.1 O6buwme yKasaHuA

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

B cBol ouepenb, KaxKAbl UMKN COCTOUT M3 Habopa OTAENbHbIX PEXWMMOB — LIAFOB
NPOrpaMmbl, BbINOJHAEMbIX NOCNEAOBATENBHO APYr 3a Apyrom. B obuem cnyyae B umkne
NPUCYTCTBYET Kak MUHMMYM OAMH War 3apaga tectupyemoro XUT (Hanpumep, CHCC*) M Kak
MWHMMYM OAMH Wwar pa3paga (Hanpumep, DCHCC). MaKkcMmanbHOe YUCAOo Waros B Unkne —42.

Mepen BbINONHEHWEM LMKAMYECKOM 4YacTM NpOrpammbl  MOryT ObiTb  OAHOKPaTHO
BbIMONHEHbI OAWH, ABAa WAW TPW LWara MOArOTOBKM K TecTupoBaHuto. [laHHble waru
BbIMOMHAIOTCA BHayane TecTupoBaHuAa XUT M moryT 6biTb MCMNO/Ab30BaHbl, Hanpumep, ANs
npeaBapuUTENbHOrO 3apsafda TeCTUPYEMOro aKKYMynaTopa nepes OCHOBHOWM  LMKANYECKOM
YacTb NPOrPAMMbl UCMbITAHUI, YTODObI YXKe C NepPBOro LMKAA CTa/I0 BO3SMOMKHbIM ONpeaennTb
€ro NOJIHYIO0 EMKOCTb.

MNocne BbINOAHEHUA 3a4aHHOIO YMCAA UMKNOB HENOCPEeACTBEHHO Nepes OKOHYaHMeM TecTa
MOTyT ObITb OA4HOKPATHO BbINOJHEHbI OAMH, ABa WAW TPWU LWara 3aBepLIeHUs NpPorpammobl
ncnolTaHnit XMUT. [aHHble warM moryt 6biTb MCNONb30BaHbI, HANPUMEP, N5 3aKNUYUTENIbHOTO
3apaga TeCTUPYEMOro akKyMynaTopa, YTobbl cpasy nocne TeCTUPOBAHUA AAHHbIN aKKYMYNATOP
6bl21 NOIHOCTBIO 3aPAXKEH U FOTOB K PaboTe No HazHAYEHMUIO.

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

[na Kaxporo wara nporpammbel TecTupoBaHua XUT (32 HEKOTOPbIM UCKIOYEHUEM,
cm. nogpasgensl 11.15, 11.16 n 11.17) mMOXKHO BblIOpaTb cneaylolMe pexumbl pPaboTbl
npubopa:

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

e 3apaa XUT 3agaHHON NOCTOsIHHOM mouHocTbio (CHCP);

e [lo3apag XUT npu 3a,@aHHOM NOCTOAHHOM HanpsaxeHun (CHCV);
e Paspsaa XUT 3agaHHbIM NOCTOAHHbIM TOKOM (DCHCC);

e Paspsaa XUT 3agaHHOM NOCTOAHHOM MolHocTbio (DCHCP);

e Paspsa XUT Ha 3agaHHOe nocTtosHHoe conpotusneHne (DCHCR);
e [lopaspag XUT npu 3agaHHOM NOCTOAHHOM HanpsaxxeHun (DCHCV);
e Penakcaumio (naysy);

e Pa3BépTKy HanpsaxeHua (U) Ha XUT Bo BpemeHy;

e Pa3BépTKy ToKa (l) yepes XUT Bo BpemeHu;

e Pa3BépTKy MolHOocTH (P) Ha XUT BO BpemeHu;

e Pa3BépTKy conpotmsieHns paspaaa XMUT (R) Bo BpemeHu;

e Pexxum mmnynbcos Toka (l);

e Pexum umnynbcos mowHocTn (P);

e Pexxum Mmnynbcos conpoTtusnenma paspsaaa XUT (R);

e Paboty no Tabauue ToKa (l);

e Paboty no Tabnanue mouHoctu (P);

e Paboty no Tabnuue conpoTtusneHua (R);

e 3anucb HanpaXXeHWs Ha Knemmax npmbopa (camonucew, U).

bnok-cxema nporpammsbl TectTupoBaHna XUT npeacraBneHa Ha pUCyHKe 7.

* M. nepeyeHb NPUHATLIX COKPALLEHUI M 0603HAYEHWIA.
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TECT 3ABEPLUEH

PucyHoK 7 - Mporpamma tectmposanma XUT

Bonee noapobHoe onNMCaHME Ka)KAOro BO3MOMHOFO PEeXMma, OnucaHue A0MyCTUMbIX
3HaYeHWIn 3aAaHHbIX NapameTpPoB W COMYTCTBYIOLMX KPUTEPMEB OKOHYaHMA Llara, a TakxKe
HeobxoaMmble peKomeHZauuMn K BblbOpy pPexumoB, UX MOCAeA0BaTeNbHOCTU U 3HAYEHWUMN
pabounx NnapamMeTpoB, NPMBEAEHbI B CNeAyoLLnX Nnoapasaenax, a Takke B nogpasaene 20.2.
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11.2 3HaKu napameTpos TecTUpoBaHna XUT

Hactoawmit noapasaen onucbiBaeT Mcnosb3yemble B paboTte AHanvM3aTopoB npasuaa
onpeaeneHUs 3HaKOB MapameTpoB TecTupoBaHuA XWUT. Ucnonb3lyemble npaBuna BBeAEHbI
ANA YyNPOLEHMA NMOHUMAHUA MPOUCXOAALLMX MPOLLECCOB U CHUMKEHUA BEPOATHOCTU OLIMOOK
npw 3a4aHnMM NPOrPaMmmMbl TECTUPOBAHWUSA U aHANIM3e Pe3y/IbTaTOB U3MEPEHUN.

HanpaxeHue Ha mecmupyemom XUT, B, cunmtaeTcA NONOXKUTENbHbIM, eCin NoTeHuuan
Knemmbl "+" Tectupyemoro XMUT npeBbiwaeT noTeHUnan knemmol "-".

HanpsxeHune Ha Tectupyemom XUT cumTaeTca oTpuLATENbHbIM, €CN NOTEHLMAN KNEMMbI
"+" Tectupyemoro XUT meHble noTeHuMana knemmbl "-".

AHanmsatopbl ACK150.24.1750.1, ACK75.48.1750.1, ACK100.24.650.1 n ACK50.48.650.1

npegHasHa4v4eHbl gnAa pa6OTbI B 061aCTN TO/IbKO MNOJIOKUTENbHbIX Hal'lpﬂ)'l-(EHM[;i Ha XUT.

Tok 4epez mecmupyemoll XUT, A, cyMTaeTcA NONOXKWUTENbHLIM, €C/IM OH BbITEKaeT
n3 Knemmol "+" AHanusatopa, npoxoauTt yepes Tectupyembii XUT 1 Bo3Bpawaetca obpatHo
B Npubop yepes knemmy "-", B obliem ciydyae npmMBoAA K BO3PACTAHMIO HanpsKeHua Ha XUT
unm K 3apagy XUT. Mpu nonoxutenbHOM TOKe AHAnW3aTop ABAAETCA MCTOYHUMKOM TOKa,
a Tectupyemblt XUT — npruemHUKOM nan notpebutenem.

Tok u4epe3 Tectupyembit XUT cuuTaetcA OTpULATENbHbIM, €CAM  OH BbITEKAET
n3 Ttectupyemoro XWUT, BTekaeT B Knemmy "+" AHanusaTopa, npoxoaut 4epe3 npubop
N Bo3BpalaeTca obpaTHo B TecTupyemblit XUT yepe3 knemmy "-" AHanusaTtopa, B obuem
Cly4ae NpuBoOAA K NOHUMKEHMIO HanpaxeHua Ha XUT, nau K paspaay XUT. Mpu oTpuuatenbHOM
ToKe Tectupyembln XUT ABNAETCA MCTOYHMKOM TOKA, a AHanM3aTop NPUEMHUKOM WK
noTpebutenem.

MowHocme Ha mecmupyemom XWUT, BT, cumTaeTcs MONOXKUTENbHOW, ecin 4epes
Tectupyembii XUT NpoxoAnT MNONOXKUTENbHbIN TOK. [O/IOKUTENbHAA MOLWHOCTb B 0bulem
cnyyae NpMBOAUT K BO3pacTaHUIO HanpaXeHna Ha XUT, nau K 3apagy XUT.

MolHOCTb Ha TecTupyemom XUT cuntaeTca oTpuLaTeIbHON, eCc/iv Yyepes Tectupyemblin XUT
NPOXOAUT OTpULATeNbHbIA TOK. OTpuuatenbHas MOLWHOCTb B obwem caydyae npuBoauT
K CHUXKEeHUIo HanpaxeHua Ha XUT, nam K paspagy XUT.

ConpomusneHue pa3psada XUT, Om, Bcerga cYUTAETCA NONOKUTENbHbIM, HECMOTPA Ha TO,
yto paspaa XUT ocyliecTBaseTcs OTPMULATENbHBIM TOKOM. ITO AIBASAETCA YAOOHbIM NpKU 3a4aHUm
NPOrpammbl TECTUPOBAHMA U aHAIN3e NOJIYYEHHbIX PE3yNbTaTOB U3MEPEHWUIA.

3apsad, A-4, cuuTaeTca NONOXKMUTENbHbIM, €ecAn nepegaetcA OT  AHanusaTtopa
K Tectupyemomy XWUT. B atom cnydae, npmbop ABNAETCA UCTOYHUKOM 3apAga, a TECTUPYEMBbIN
XUT — npuemHUKOM nan notpebutenem.

3apAag, cunTaeTca oTpuuaTenbHbIM, eCcam nepegaetca ot Tectupyemoro XUT K AHanusaTtopy.
B atom cnyvae, Tectupyemblit XUT aBnAeTca MCTOYHMKOM 3apsiaa, a npubop — NPUEeMHUKOM
nnu notpebutenem.

SHepaus, BT4, cunTaeTcA MNOJMIOKUTENBHOW, ecnuM nepepaetcA oOT  AHanmsartopa
K Tectupyemomy XUT. B aTom cnyyae npnbop sBAAETCA UCTOYHUKOM SHEPrumn, a TeCTUPYEMbIi
XUT — npuemHnKOM nnmn notpebutenem.

DHeprvAa cyMTaeTcA OTpULATENbHOW, ecan nepegaerca OT  Tectupyemoro XUT
K AHanmsatopy. B atom cnyuae, Tectupyembit XUT aBnAeTcs WCTOYHUMKOM 3HEpruu,
a AHanM3aTop — NPUEMHUKOM WU NoTpebuTtenem.
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11.3 3apag noctosiHHbIM Tokom (CHCC)

Ha ware 3apsaga noctosHHbIM TOKOM AHanusaTop obecneynBaeT NpoTeKaHWe 4vepes
TectTupyemblin XUT cTabunmM3nMpoBaHHOTO MONOXKMUTENbHOrO TOKa (TOKa 3apAaga) 3afaHHOro
3HayeHuA lsgr (CM. pUCYHOK 8).

BennunHa TOoKa noppepxmpaetca AHanM3aTopom Ha 3agaHHom [lonb3oBaTenem ypoBsHe
M He 3aBUCUT OT HanpsxeHus Ha XUT (B npeaenax paboyero AuvanasoHa HanpsaKeHus
M MOLLLHOCTW ANA ncnonb3yemoro AHaansatopa).

BKkntoyeHne wara 3apaga MNOCTOAHHbIM TOKOM B nporpammy TectupoBaHma XUT
npoussoguTca nytem Bbibopa pexuma "3apag CC" 13 BbiNaatoLLero Cnmcka peXxmmos paboTobl
ANA KOHKpeTHoro wara (cm. nogpasaen 20.2).

Tok 3apaga gna wara CHCC moxkeT 6biTb 3agaH onb3oBaTesiem Ha ntob6om ypoBHe
n3 pabouyero AmanasoHa MCNonb3yemoro AHanus3atopa, npu 3Tom BblbOp annapaTHOro
nogAnanasoHa TOKa ocywecTsasaeTca NnpMbopom aBTOMaTUYECKM, B COOTBETCTBME C 3a4aHHbIM
3HayeHneM Toka. Hanpumep, npu pabote ¢ AHanmsatopom ACK150.24.1750.1 v npu 3agaHum
TOKa 3apaga bonee 40 A, byget aBTOMaTUYECKM BblOpaH CTapLUM annapaTHbIi noaauanasoH
Toka — 150 A. Echu npu pabote ¢ AHanusatopom ACK150.24.1750.1 6yaeT 3agaH TOK 3apaaa
40 A nnu meHee, byaeTt aBTOMaTUYECKUM BbIOpaH MiaAWwmini noaamanasoH Toka — 40 A.

Mpwn napannenbHoi pabote AHanusaTopoB (cm. pasgen 12) paboumnii AnanasoH ToKa
3apAga yBe/IMYMBAETCA MPOMOPUMOHANBHO YMCAY nNapannencHo paboTarowmx npubopos
(Hanpumep, npu napannenbHon pabote gecatn AHanmsatopoB ACK150.24.1750.1 ToK 3apsaga
XUT moxkeT coctaBnatb 1500 A). Mpu 3TOM 3a4aHHbIN TOK AENUTCA MOPOBHY MeXAy BCEMMU
npnbopamu B NapannenpHom rpynne.

LWar 3apaga NoCTOAHHbIM TOKOM MMeeT TPU HacTpauMBaemblX KPUTEPUA OKOHYAHMA Lara
(cm. pucyHoK 8):

e JlocTuxKeHune HanpaxeHnem Ha XUT 3agaHHOro Hanpa*KeHnAa oKoHYaHuA wara Ugnp;

e |AcTeyeHune oTBeAEHHOro BpemeHu wara Tenp;

e Perucrtpauua nageHusa HanpaxeHus Ha XUT Ha 3aaaHHy0 BeNNYKHY (KpuTepuin "-dU").
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PucyHok 8 - 3apsaa XUT noctoaHHbIM TokoMm (CHCC)

3afaHHOe Hanpsa)keHWe OKoHYaHumsa wara Ugyp BblOMpaeTca [onb3oBatenem npu
bopMMpPOBaAHUM NpPOrpamMmbl  TECTUPOBAHMA U3 paboyero pguanasoHa WCNOb3yeMOro
AHanusatopa. Kputepuit OKOHYaHKUA Wara No AOCTUMKEHUIO 3aZ4aHHOro Hanps»KeHua Ha XUT
MOXHO OTK/IOYUTb, OCTaBMB MOAE BBOAA HANPAXKEHUA OKOHYAHMA NYCTbIM NPU 334aHUU
nporpammbl TectuposaHusa XUT (cm. noapasgen 20.2).

Bbibop annapaTHoro noaguanasoHa HanpaxeHua ana wara CHCC ocywecTtBnseTca
ABTOMATUYECKN, HA OCHOBAHUM MEHbLUETO U3 BBEAEHHbIX 3HAYEHUIN HAMNPAXKEHUA OKOHYAHUA
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3apAaa Ugnp M OrpaHnYeHns MakcMManbHoro HanpaxeHms Ha XUT "Umakc:" (cm. pucyHok 90).
Ecnn  KpuTepuit OKOH4YaHMA Wwara MO AOCTUMXKEHMIO 334aHHOTO  HanpAXeHua Ha XUT
He mMcnonb3yeTca (none BBOAA 3HAYEHWUS HAMPSAXKEHMA OKOHYAHMA OCTABAIEHO MYyCTbiM MNpwU
334aHUK Nporpammbl TectupoBaHusa XUT) n orpaHMYeHne MaKCMMabHOro HanpsXeHua Ha XUT
TaK)Ke He UCMob3yeTca (none BBOAA OrpaHUYEHUss MAaKCMMA/IbHOTO HanpsxkeHus Ha XUT Toxe
OCTaB/IEHO MYCTbIM), aBTOMAaTMYECKM BbIOMpPAETCA CTaplwuii annapaTHblA noAaaManasoH
HanpAXeHUs.

Mpwn napannenbHon paboTe AHanNM3aTOPOB BCErga aBTOMATUYECKM BblOMpaeTca CTapLumi
annapaTtHbI NoAAnana3oH ToKa. AnnapaTHbIM NoAAMANAa30H HANPAXKEHUA NPWU NapanienbHon
paboTe npubopoB aBTOMAaTUYECKM BbIOMpPAETCA TONIbKO HAa OCHOBE 3a4aHHOr0 OrpaHUYeHus
MaKCMManbHOro HanpsaxKeHusa Ha XUT "Umakc:" (cm. pasgen 12).

BHUMAHUE! [Ona KoppeKTHoro Bblbopa npubopom noaxogawero noaauanasoHa
HaNPAXXeHUA WU NOBbIWEHUA TOYHOCTU U3MEpPeHUWU, PeKOMEeHAYyeTCcA BBOAUTb pasyMHble
3HaYeHuMA B NONA BBOAA NApaMeTpOB OrpaHMyeHms, B YacTtHoctu "Umakc:" (cm. pucyHok 90)!

MaKcMmanbHaa AAMTEeNbHOCTb wWara (oTBeaeHHoe Bpema wara) Tenp BblbupaeTtca
MNonb3oBaTenem M3 gonyctumoro amanasoHa ot 0,2 ¢ go 325 cyT (npwn napannenbHoh pabote
AHanusaTopoB M3 aAnanasoHa oT 1 ¢ go 325 cyT). Kputepuii OKOHYaHUs LWara no UCTeYEHMUIo
3a1aHHOTO BPEMEHW OTK/IIOYUTL HEeNb3s, OAHAKO BO3MOXHO 33a4aTb 3aBefoMo 6O/bluee
3HayeHWe npeaenbHOro BPEMEHW LWara, Yem oXxugaetca npu TectupoBaHum XUT, 4yTobbl
OaHHbIV KPUTEPUIN HUKOTAA He cpaboTan.

Kputepunin okoH4YaHuAa 3apsaaa "-dU" xapaktepeH gna Ni-Cd u Ni-MH akkymynatopos. Ons
aKKYMYNATOPOB AaHHbIX TUNOB, PaBHO KaK WU ANA aKKYMYNATOPOB APYrMX TUMOB, XapaKTEPHO
yBENIMYEHMNE HanpAXeHua B npouecce 3apsaga. OgHako, nocne Toro, Kak Ni-Cd uam Ni-MH
aKKYMYNATOP OKa3blBAeTCA MOMHOCTbIO 3apAXKEH, BXOAALWAA 3HEPrUA 3apaga bonee He MoxeT
ObITb HAaKOM/IEHA aKKYMYNATOPOM, N HaUMHAET BblAENATLCA B CTPYKTYPE aKKYMynATopa B BMAE
Tenna. TemnepaTypa aKKyMynATopa HayYMHAeT MnoBbIWATbCA, MPM  3TOM HaANPsKeHUe
Ha aKKYMy/NSaTOpe HECKO/IbKO CHMMKaeTcAa (BMECTO OXMAAaeMoro BO3pacTaHUA MpoucxoauT
CHUXEHMeEe HaMpAXKEeHUsA Ha aKKyMmynsaTope, uaum "otpuuatenbHoe npupaweHue", "-du").

Takmm o6pa3om, Hayano cHuxKeHus HanpsxkeHua Ha Ni-Cd mam Ni-MH akkymynstope
B Mpouecce ero 3apaga CBUAETENbCTBYET O [AOCTMMXKEHMW MOMAHOFO 3apAaga AaHHoro
aKKyMynAaTopa, M 0 Heobxo4MMOCTM NpeKpaLLeHUa Wwara 3apsaa.

Kputepuin "-dU" moxkeT OblTb BKAKYEH WAM OTKAKOYEH MPM 334aHUMM  NPOrpamMmbl
TECTUPOBAHUA. BennumHa oTpuLaTeNIbHOrO NMPUPALLEHUS HANPAXKEHUA, NPU KOToOpon npubop
npekpawaeT wWwar 3apaga, HacTpaMBaeTcs OAHOBPEMEHHO AR BCEX LIaroB 3apAaga U MoXKeT
6bITb  BblbpaHa M3 gonyctumoro AuanasoHa oT 0,005 gao 1B agna AHanvsaTopos
ACK150.24.170.1 n ACK100.24.650.1 n u3 ponyctumoro gmanasoHa ot 0,01 mgo 2B pgna
AHanunsatopos ACK75.48.1750.1 n ACK50.48.650.1.

OkoHuaHue wara CHCC npoucxoauT npu cpabaTtbiBaHum nwboro (xota 6bl ogHOro)
M3 3a4aHHbIX KPUTEPUEB OKOHYAHMSA.

Bo Bpema wara CHCC AHanusatop moxeTt mamepatb ESR tectnpyemoro XUT metogom
nepuoamnYeckoro npepbiBaHnMs ToKka (cm. nogpasgen 14.2).

B daiinax pesynbraToB M3mepeHuii (cm. pasgen 16) war 3apsaga nocTostHHbIM TOKOM MMeeT
mapkep wara "CHCC".

11.4 3apsa noctoaHHON molHocTbio (CHCP)

Ha ware 3apaga noCTOAHHOM MOLLHOCTbIO AHanu3atop obecneynmsBaeT NpoTeKkaHWe yepes
TecTupyembliit XUT NonoXuTeNbHOro Toka (TOKa 3apsafa) Takoro 3Ha4YeHus, YTobbl 3HaYeHue
3/IeKTpuYeckom mouwHoctM Ha XUT cooTBETCTBOBa/IO 33a4aHHOMY 3HAYEHWUIO MOLWHOCTU Pser
(cm. pucyHok 9).

BennunHa mowHoOCTM 3apaga nogaep:kusaetca  AHanM3aTopom  Ha  334aHHOM
Monb3oBaTenem ypoOBHE W He 3aBUCUT OT HanpsxeHua Ha XUT (B npeapenax pabouero
ANanasoHa HanpAXeHWUA 1 ToKa A8 UCNOIb3yeMoro AHanM3aTopa).
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BKAtoueHne wWwara 3apaga MNOCTOAHHOM MOLLHOCTbIO B MNpOrpammy TecTMpoBaHuAa XUT
npousBoauMTCA NyTem Bbibopa pexnma "3apag CP" 13 BbinaaatolLero crnmcka pexkMmos paboTsl
DN KOHKpeTHoro wara (cm. nogpasaen 20.2).

MouwHocTb 3apaga gna wara CHCP morkeT 6biTb 3aaaHa MNonb3oBaTenem Ha Nt060om ypoBHe
13 paboyero AmnanasoHa MCNonb3yemoro AHanmsartopa.

MaKcumanbHbIM TOK, KOTOPbIN cnocobeH obecneuyntb AHanM3aTop Ha Lare 3apaga
NOCTOAHHOM MOLLHOCTbIO, COOTBETCTBYET MAaKCMMANbHOMY TOKY A8 UCNOb3yeMoro npubopa.
Tak, npu wucnonb3oBaHun AHanusatopa ACK150.24.1750.1, ecnn 3apaHHOe 3Ha4yeHue
MmoulHocTK 3apaga coctaBaseT 1500 BT, a Tekywee HanpsaxeHue Ha XUT meHee 10 B, npubop
bygeTt orpaHnumMBaTh TOK 3apaga XUT Ha yposHe 150 A oo Tex nop, Noka Hanps»KeHne Ha XUT
He Bo3pacTeT cBbiwe 10 B.

Mpw napannenbHoi pabote AHanmM3aTopos (cm. pasaen 12) paboumnii AManasoH MOLLHOCTU
3apAga yBeAMYMBAETCA MNPOMOPUMOHANBHO YMCAY napannenbHo paboTawowmx npubopos
(Hanpumep, npu napannenbHoit pabote pecatm  AHanmsaTopos ACK150.24.1750.1
MaKCMManbHasa MOLLHOCTb 3apaga XUT moxkeT coctasnatb 17,5 KBT). MNpu aTom 3agaHHanA
MOLLHOCTb AeNNTCA NOPOBHY MeXKAY BceMu Npnbopamm B napannenbHom rpynne.

Lar 3apaga nocTOAHHOW MOLLHOCTbIO MMEET TPWU HACTPaMBaAEMbIX KPUTEPMA OKOHYaHUSA
wara (cm. pUcyHok 9):

e JlocTuxKeHune HanpaxeHnem Ha XUT 3a4aHHOro HanpAaXKeHnA oKoHYaHuA wara Ugnp;
e |AcTteyeHune oTBeAEeHHOro BpemeHun wara Tenp;
e Perucrtpauua nageHusa HanpaxeHns Ha XUT Ha 3agaHHy0 BeNYMHY (KpuTepuin "-dU").
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PucyHok 9 - 3apaa XUT noctoAHHOM molHocTbio (CHCP)

3afaHHOe Hanpsa)keHWe OKoHYaHumsa wara Ugyp BblOMpaeTca [onb3oBatenem npu
bopMMpPOBaAHUM NpOrpamMmbl  TECTUPOBAHMA U3 paboyero AuanasoHa MCNOAb3yemoro
AHanusatopa. Kputepunit OKOHYaHKUA wWara nNo AOCTUXKEHUIO 3aAaHHOro Hanps:KeHua Ha XUT
MOXHO OTK/IIOYUTb, OCTaBMB MOAE BBOAA HANPAXKEHUA OKOHYAHMA NYCTbIM NPU 334aHUU
nporpammbl TectuposaHusa XUT (cm. noapasgen 20.2).

Boibop annapaTHoro noaguanasoHa HanpaxeHua ana wara CHCP ocywectensetca
ABTOMATUYECKN, HAa OCHOBAHUM MEHDBLUETO U3 BBEAEHHbIX 3HAYEHUN HAMPAXKEHUA OKOHYAHMA
3apsaga Ugnp ¥ OrpaHMyYeHma MaKkcumasibHoro Hanpsaxenua Ha XUT "Umakc:" (cm. pucyHok 90).
Ecnn  KpuTEpMIt OKOH4YaHMA Wwara MO AOCTUXKEHUIO 33a4aHHOTO HanpsxeHua Ha XUT
He ucnonb3yeTca (Nnone BBOAA 3HAYEHMA HANPAXKEHUA OKOHYAHMA OCTaBNEHO NYCTbiM MpuU
3a4aHuUK Nporpammbl TectuposaHua XUT) n orpaHUYeHne MakCUMaabHOro HanpsaxkeHua Ha XUT
TaK¥Xe He ucnosb3yeTca (Nnose BBOAA OrPaHUYEeHMA MaKCMManbHOro HanpaxeHna Ha XUT Toxe
OCTaB/NIEHO MyCTbIM), aBTOMATMYECKM BbIOMPAETCA CTapwuii annapaTHblA  nNoAgMana3oH
HaNpAXeHuA.
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Bbibop annapaTtHoro noaAvanasoHa TOKAa OCyWecTBAAeTcA NpubopomM aBTOMATUYECKH,
B COOTBETCTBME C 33ZaHHbIM 3HaYeHMeM MOLLHOCTM 3apAaa, a TaKKe 3aJaHHbIM orpaHuyYeHnem
MUHUMANbHOTO HanpaxeHua Ha XUT "UmuH:" (cm. pucyHok 90). Hanpumep, npu paborte
¢ AHanmszatopom ACK150.24.1750.1, npu 3agaHHoOM mowHocTK 3apaga 400 BT n 3agaHHOM
OrPaHUYEHUN MUHUMANBLHOFO HanpaxeHnAa Ha XWUT 10 B, 6yaeT aBTomaTMyecku BbibpaH
MAAALWKM noaananasoH Toka — 40 A, NOCKONIbKY BO BpeMA BbIMOJIHEHMA Wara ToK 3apaga XUT
He npesbicuT 400 BTt / 10 B = 40 A. ECM OrpaHMYeHnEe MMUHUMANBbHOTO HanpsasKeHus Ha XUT
He mMcnonb3yeTtcs (Nosie BBOAA OrPaHUYEHUA MUHMMAJIBHOTO HaMPAXKEHUA OCTAaB/EHO MYCTbIM
npuv 3aZaHUKM  nporpammbl TecTupoBaHua XUT, cm. nogpasgen 20.2), pnsa  pacyeta
MaKCMManbHOro TOKa BO Bpemsa BbinonHeHuMs wara CHCP w Bbibopa annapaTtHoro
nogamanasoHa TOKA WCMOJIb3yeTCA MWHMMA/IbHOE 3HayYeHWe HanpsaKeHua w3 pabouero
Anana3oHa AHanuzaTtopa — 1 B.

Mpwn napannenbHon paboTe AHanNM3aTOPOB BCErga aBTOMATUYECKM BblOMpaeTca CTapLumi
annapaTtHbI NoaAnana3oH ToKa. ANnapaTHbI NOAAMANA30H HANPAXKEHUA NPW NapannenbHom
paboTe npnbopoB aBTOMATUYECKU BbIOMPAETCA TO/IbKO HAa OCHOBE 33aJaHHOr0 OrpaHUYeHuUs
MaKCMManbHOro HanpsaxeHma Ha XUT "Umakc:" (cm. pasgen 12).

BHUMAHUE! [Ona KoppeKTHoro Bblbopa npubopom noaxogawero noaguanasoHa
HanNpPAXXeHUA WU TOKA WU MNOBbLIWEHUA TOYHOCTU M3MEpPEeHUN, PEKOMEHAYEeTCA BBOAUTb
pasymHble 3HayeHUA B NOAA BBOAA NAPaMeTPOB OrpaHUYeHus, B YacTHoctM "UmwuH:"
n "Umakc:" (cm. pucyHok 90)!

MaKkcMmanbHaa AAUTeNbHOCTb wWara (oTBeaeHHoe BpemAa wara) Tenp BblbMpaeTca
Monb3oBaTenem u3 gonycTMmoro guanasoHa ot 0,2 ¢ ao 325 cyT (npu napannenbHon pabote
AHanusaTtopoB U3 amanasoHa oT 1 ¢ go 325 cyT). KpuTepuit oOKOHYaHMA Wara no UCTeYeHMUto
33[laHHOr0 BPEMEHWM OTKAUYUTb HeNb3d, OAHAKO BO3MOMKHO 3a4aTb 3aBefomo 6dnbliee
3HaYeHMe npenenbHOro BpeMeHW Lwara, Yem OoXuaaeTtca npu TectuposaHum XWUT, 4Tobbl
OAHHbIM KpUTepUit HUKOrAa He cpaboTan.

Kputepuit okoH4aHua 3apsaga "-dU" aHanormyeH wary 3apaga noctosHHbiM Tokom (CHCC)
(cm. nogpasgen 11.3).

OKoHyaHue wara CHCP npoucxoaut npwu cpabaTtbiBaHUM noboro (xota 6bl 0AHOrO)
U3 3a4aHHbIX KpUTEPMEB OKOHYAHMA.

Bo Bpema wara CHCP AHanusatop moxeT uamepatb ESR Ttectnpyemoro XUT metogom
nepuoanyeckoro npepbiBaHUs Toka (cm. nogpasgen 14.2).

B dalinax pesynbtatoB namepeHui (cm. pasgen 16) war 3apaga NoCTOAHHON MOLLHOCTbIO
nmeet mapkep wara "CHCP".

11.5 lo3apsag npu NocTosHHOM HanpaxeHun (CHCV)

Ha ware fgo3apsaga npu NOCTOAHHOM HanpAXeHMM AHanu3aTop obecneymBaeT NpoTeKaHNe
yepes Tectupyembln XUT NONOKMUTENbHOrO TOKa (TOKa 3apAaga) TaKoro 3HavyeHus, 4Tobbl
HanpsaXxeHue Ha Tectupyemom XUT cpaBHANOCH € 3a4aHHbIM HanpaxeHnem User.

Ecnn Tekywee HanpsaxeHue Ha XWUT oTAn4aeTcA B MeHbLUYKO CTOPOHY OT 33aAaHHOro
Hanpsa)eHua goslapaga, npubop byaet otaasatb Ha XUT NONOKUTENBHBINA TOK 3apAafa TaKoro
YPOBHSA, 4TObbl HanpAXxKeHne Ha XUT cTano paBHO 3alaHHOMY HanpsaxKeHuto. Ecnn HanpAaxeHue
Ha XWUT no KakMm-nMbo npuumMHam OKasanocb 6onblie 3aaHHOTO HaMNpAMeHWA [03apAaga,
npubop CHUXKAeT TOK 3apsafa BNAOTb A0 Hy/AA, HO BOCMNPENATCTBOBATb POCTY HaNpAMeHuA
Ha XUT He mokeT. Takum obpasom, B pexume aosapaga XUT npu 3agaHHOM MOCTOAHHOM
HanpseHun AHanmsatop "nognupaet" HanpsaxeHne Ha XWUT cHuM3y, npenaTcTBya ero
CHUXEHMUIO, HO He NPEenATCTBYA ero pocTty (cm. pucyHok 10).

BoamoxHoCTM AHanusatopa no nNoAAEpXKaHUIO 33a[4aHHOro HanpaxeHua Ha XUT
OrpaHUYeHbl MaKCMMa/NbHbIM TOKOM AnA Bbl6paHHOro annapaTHOro nogAnanas’oHa TOKa
N MaKCMMANbHOM MOLLHOCTbIO MCNOAb3yeMoro npubopa.
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BkntoveHune wara gosapaga npu NOCTOAHHOM HaMpAXXeHWW B Nporpammy TecTMpOBaHMA
XUT npoussoautca nytem Bbibopa pexknuma "Hosapag CV" 13 BbiNaJatolLero crnmcka peskmmos
paboTbl ANs KOHKpeTHoro wara (cm. noapasaen 20.2).

HanpsaxeHune posapaga XUT moxkeT 6biTb 3agaHo Mosnb3oBaTesniem Ha Ntob6oOM ypoBHe
n3 pabouero gmanasoHa Ana mcnonb3lyemoro AHanmusatopa. OagHaKo, 3afaHHOE HanpAXKeHue
posapaga ana wara CHCV aonxKHo cooTBeTcTBOBaTb HanpaxKeHUto Ha XUT nepepn Havyanom
AQAHHOrO LWara ¢ oTKAoOHeHuem He 6onee 2 % oT BbiI6paHHOro annapaTHOro nNoAAvanasoHa
HanpAa)eHua. Ecnm oTKNOHeHWe HavyanbHOro HanpsaxeHua Ha XUT oT 3agaHHOro HanpAXeHua
Ao3apAga npesblwaeT 2% OT BblbpaHHOrO annapaTHOro MNOA4AMANaA30Ha HanpsaXKeHuA
(cm. HMXKe), BbINOIHEHWE NPOrpammbl TecTUpoBaHuA XUT byaeT aBapuinHO NpepBaHo.

LWar posapAaga npyv MNOCTOAHHOM HANpPAXXeHUM UMeeT ABa HacTpamBaeMbIX KpUTepums
OKOHYaHMA Wwara (cm. pucyHok 10):

e YMmeHblueHMe TOKa 3apaga vyepe3 XUT o 3a4aHHOro Toka OKoHYaHuWA wara lgnp;
e |AcTteyeHne oTBeaeHHOro BpemeHu wara Tenp.
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PucyHok 10 - fo3apsaa XUT npu noctoaHHOM HanpsaxxeHun (CHCV)

3a[laHHbI TOK OKOHYaHWA wWwara lgnp BblbMpaeTca Monb3oBaTenem npu GOpPMUPOBAHUM
Nporpammbl TECTUPOBAHUA M3 paboyero Auana3oHa ucrnonbdyemoro AHanmsatopa. Kputepuii
OKOHYaHMA Wara no YyMeHblUeHUo ToKa Yepe3 XUT A0 3a4aHHOIO TOKA OKOHYAHUA LWara MOXHO
OTK/IOYMUTb, OCTAaBMB MNOJe BBOAA TOKA OKOHYAHMA NyCTbIM NPU 33a4aHUM MNPOrpammbl
TectnpoBanHua XUT (cm. nogpasaen 20.2).

Mpwn napannenbHol pabote AHanuszatopos (cm. pa3gen 12) aManasoH 3afaHUA TOKa
OKOHYaHUA YBE/IMYMBAETCA NPOMOPLUOHANBHO YUCAY MapannensHo paboTtatowmx npubopos.
Tok mexay napannenbHo paboTtatowmmmn npubopamm B perknme CHCV pacnpegensetcs
B C/lyMaMHOM NopsaAKe B Npeaesiax BO3MOXHOCTEN AHAaNM3aTOPOB NO TOKY U MOLLHOCTMU.

AnnapaTHble NoAananasoHbl HANPAXKeHUA U ToKa gna wara CHCV coxpaHAalTcA Taknmm
e, KaKMMU OHK BblaKn BbIOPaHbl Ha NpeaplaylWem LWare nporpammbl TectTupoBanma XUT. Ecan
war CHCV asnaetca nepBbiM M3 3a4aHHbIX B YaCTM NOAFOTOBKM NPOrpammbl TeCTUPOBAHUA, NN
nepBbIM M3 33ZaHHbIX B UWKAMYECKOM YacTW nporpammbl TecTmpoBaHua XUT, noapmanasoH
HanpAXeHns BblbMpaeTcAa aBTOMATMYECKM Ha OCHOBE 3a4aHHOTO OrpPaHMYEHNA MaKCMMAIbHOrO
HanpsxeHus Ha XUT "Umakc:", a noagmanasoH TOKa BbibupaeTca Ha ocHoBe 606bluero no
abCcoNOTHOMY 3HAYeHUIO M3 3adaHHbIX OrPaHUMYEHMA MaKCMMaAZbHOro TOKa 3apaga XWUT
"ICHmaKc:" 1 orpaHuM4yeHns makcMmanbHoro Toka paspaga XUT "IDCHmakc:" (cm. pucyHok 90).
Echn orpaHuyeHWe MaKCMManbHOro HanpsxeHua Ha XUT He wucnonb3yetca (nose BBOAA
MaKCMMANbHOrO OrpaHMyeHnAa HanpaxeHua Ha XWUT ocTaBneHo nycTbiIMM NpU  33a4aHUK
nporpammbl TectuposaHua XWUT, cm. nogpasgen 20.2), Bbibupaetca cTapwunii nogamanasoH
HanpsxeHua. Ecnm xota 6bl OAHO W3 OrpaHMYEHWI MAKCMMaNbHOrO TOKa 3apaga Wau
MaKCMManbHOro Toka paspsaga XUT He wucnonb3yetcA (none BBOAA OrpaHUYeHUs
MaKCMMaNbHOro TOKa 3apAga WAM none BBOAA MAKCMMAJbHOrO TOKA paspAfa OCTaBAeHOo
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NycTbIM NPU 33a43aHUKM NpOrpaMmbl TecTupoBaHua XUT), aBTOMaTMYECKN BblbMpaeTca cTapLumii
annapaTHbI NoAAMana3oH TOKa.

Mpwn napannenbHoh pabote AHaNM3aTOPOB BCErAa aBTOMATUYECKM BbIOMpPAETCA CTapLunig
annapaTtHbI NoaAnana3oH ToKa. AnNnapaTHbIM NoaAnanasoH HanpAXeHUA Npy napannenbHomn
paboTe npubopoB aBTOMATUYECKU BbIOMPAETCA TO/IbKO HAa OCHOBE 33aAaHHOr0 OrpaHUYeHus
MaKCMManbHOro HanpsaxKeHusa Ha XUT "Umakc:" (cm. pasgen 12).

BHUMAHUE! [Ona KoppeKTHoro Bblbopa npubopom noaxogawero noaauanasoHa
HanpAXeHUA M TOKA M NOBbLIWEHUA TOYHOCTU U3MEPEeHUN, PeKOMeHAyeTcA BBOAUTb
pasymHble 3HauyeHMA B NOAA BBOAA NApPaMeTpoOB OrpaHUYeHus, B 4YacTtHoctu "Umakc:",
"ICHmakc:" n "IDCHmakc:" (cm. pucyHok 90)!

MaKkcumanbHaa AAWUTeNbHOCTb Wara (oTBeaeHHoe BpemA wara) Tenwp BblbMpaeTca
Monb3oBaTenem u3s AonycTMmoro guanasoHa ot 0,2 ¢ Ao 325 cyT (npu napannenbHou pabote
AHanunsaTopoB M3 AnanasoHa oT 1 ¢ Ao 325 cyT). Kputepuin OKOHYaHUA LWara no MUCTeYEHUo
3a1aHHOTO BPEMEHW OTK/IIOYUTb HENb3s, OAHAKO BO3MOXHO 334aTb 3aBefomMo 6O/bluee
3HaYeHMe npenenbHOro BPEeMEHM Lara, Yem OXuAaeTca npu TecTupoBaHum XWUT, 4yToObI
OAHHbIM KPpUTEPUI HUKOTAA He cpaboTan.

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

B dainax pesynbrtatoB M3mepeHuit (cm. pasgen 16) war gosapaga npu NOCTOSHHOM
HanNpA*XeHUM nmeeT mapKep wara "CHCV".

11.6 Pa3psaa noctoaHHbIM Tokom (DCHCC)

Ha ware pa3paga nNocTosHHbIM TOKOM AHanus3atop obecneymBaeT NpPOTEKaHMe vepes
Tectupyembit XUT cTabunnmsmpoBaHHOro OTPULATENbHOrO TOKAa (TOKa paspsaga) 3adaHHoro
3Ha4eHuA lser (cM. pucyHok 11).

BennumHa TOoKa noggepmBaeTca AHAAM3aTOPOM Ha 3adaHHOM [lonb3oBatesnem ypoBHe
M He 3aBUCUMT OT HanpsaxeHus Ha XUT (B npeaenax paboyero AvanasoHa HanpaxKeHus
N MOLLHOCTN ANA UCMONb3yemoro AHanmsartopa).

BKkntoyeHme wara 3apaga  MNOCTOAHHbIM  TOKOM B nporpammy TectupoBaHua XUT
npousBogMTca nytem Bblbopa pexuma "Paspag CC" 13 BbiNagaloWero Crnucka pexMmos
paboTbl AN KOHKpeTHoro wara (cm. nogpasgen 20.2).

Tok pa3paga ana wara DCHCC moxket 6biTb 3agaH Monb3oBatenem Ha ntobom ypoBHe
u3 paboyero amanasoHa ucnonb3yemoro AHanusatopa, nNpu 3Tom BbiGOp annapaTHoOro
nogAnanasoHa TOoKa ocywecTsaseTca npubopom aBTOMaTUYECKM, B COOTBETCTBME C 3a4aHHbIM
3HayeHnem Toka. Hanpumep, npu pabote ¢ AHanmsatopom ACK150.24.1750.1 v npu 3agaHum
TOKa pa3psaa 6onee 40 A, 6yaeT aBTOMaTUYECKM BbIOpPaH CTapLlMii annapaTHbIA noaanana3oH
Toka — 150 A. Ecnm npu pabote ¢ AHanmnsatopom ACK150.24.1750.1 6yneT 3agaH TOK pa3paja
40 A unn meHee, byaeT aBToOMaTUYeCKM BbIOpaH Miagwnii nogananasoH Toka — 40 A.

Mpwn napannenoHon pabote AHanusatopoB (cm. pasgen 12) paboumint AnanasoH TOKa
pa3pAaga yBeMYMBAETCA MPOMNOPLMOHANBHO YMCAYy napannenbHo paboTatowmx npubopos
(Hanpumep, npu napannenbHolt pabote pgecAatm  AHanmsatopoB  ACK150.24.1750.1
MaKCMManbHbIN TOK paspsaaa XUT moskeT coctasnatb 1500 A). Mpu 3Tom 3aaHHbIN TOK AEUTCA
NOpPOBHY Mexay Bcemu npubopamum B napannenbHom rpynne.

Lar paspaga NOCTOAHHbIM TOKOM MMeeT ABa HAaCTpamBaeMbIX KPUTEPUA OKOHYAHMA Lara
(cm. pucyHoK 11):

o JloctTuxKeHune HanpsaxeHnem Ha XUT 3a4aHHOro HanpaXKeHnA oKoHYaHuA wara Ugnp;
e |AcTeyeHune oTBeAEHHOro BpemeHun wara Tenp.
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PucyHok 11 - Paspsag XUT noctosiHHbiMm Tokom (DCHCC)

3afaHHOe HanpakeHWe OKOHYaHuma wara Ugyp BblOMpaeTca [lonb3oBatenem npu
$bopMMpPOBaAHUM NpPOrpamMmbl  TECTUPOBAHMA M3 paboyero AguanasoHa MCNOAb3Yyemoro
AHanuzatopa. Kputepuin oKOHYaHMA Wara no AOCTUXKEHMUIO 33a[aHHOro HanpsKeHusa Ha XUT
MOXHO OTK/IIOYUTb, OCTaBMB MOAE BBOAA HANPAXKEHUA OKOHYAHMA MNYCTbIM NPU 334aHUU
nporpammbl TecTupoBanua XUT (cm. nogpasaen 20.2). OTo NO3BOJIAET Pa3pAKaTb TECTUPYEMbIA
XWT Bnnotb go 0 B (Hanpumep, Npu TECTUPOBAHUN CYNEPKOHAEHCATOPOB).

AnnapaTHbI/ noaamanasoH HanpsakeHma gns wara DCHCC coxpaHAeTca TaKUM XKe, KaKum
OH 6bln BbIOpaH Ha npeablaylwem Lare nporpammbl TectTupoBaHma XUT. Ecam war paspaga
NOCTOAHHbIM TOKOM AAB/IAETCA NEepBbiM B 4acCTW LWIAros NOArOTOBKM NPOrpammbl TECTUPOBAHMUA
XWUT, nnbo nepBbiM B LMKANYECKOM 4YacTU NporpaMmbl, Bbibop annapaTHOro nogavanasoHa
HaNpAXeHUA OCYLLEeCTBAAETCA HA OCHOBAaHWM 3aJaHHOrMO OrPaAHMYEHUA MaAKCUMASIbHOIo
HanpsykeHns Ha XUT "Umakc:" (cm. pucyHok 90). Ecam orpaHuyeHMe MaKCMMasbHOro
HanpsxeHus Ha XUT He ncnonblyetca (Nosie BBOAA OFPaHMYEHMUA MAKCUMAIbHOTO HanpaXeHNA
Ha XWUT ocTaBneHo nycTbiM MNpW 3agaHUM NPOrpammbl TecTupoBaHus XUT), aBToMaTU4YecKu
BblOMpaeTca CTapwmMi annapaTHbIM NoAAMaNa3oH HaNPAXKEHUS.

Mpu napannenbHoin pabote AHaNM3aTOPOB BCEraa aBTOMATUYECKU BbliOMpaETca CTaplini
annapaTtHbIM NoAAunana3oH ToKa. ANnapaTtHbIM NOAAMANA30H HANPAXKEHUA NPU NapanienbHon
pabote npnboposB aBTOMATMYECKM BbIOMPAETCA TONbKO HAa OCHOBE 33a[aHHOr0 OrpaHuUYeHus
MaKCMManbHOro HanpsaxeHua Ha XUT "Umakc:" (cm. pasgen 12).

BHUMAHUE! [Ona KoppeKkTHoro Bbli6bopa npubopom noaxopAwero noaAvanasoHa
HanNPAXXeHUA U NOBbIWEHUA TOYHOCTU MU3MEpPEeHUN, PEeKOMEHAYeTCA BBOAUTb pasyMHble
3HayeHuA B NONA BBOAA NAapaMeTPOB OrpaHMYeHus, B YactHocTu "Umakc:" (cm. pucyHok 90)!

MaKkcuManbHaa AAUTENbHOCTb LWara (oTBeaeHHoe Bpema wara) Tewp BbibMpaeTca
Monb3oBaTenem u3 gonycTmmoro guanasoHa ot 0,2 ¢ ao 325 cyT (npu napannenbHon pabote
AHanunsaTopoB M3 AnanasoHa oT 1 ¢ ao 325 cyT). Kputepmin OKOHYaHUA LWara no UCTEYEHUIO
3a/1aHHOTO BPEMEHU OTKIYUTL HEe/b3si, O4HAKO BO3MOXHO 3a4aTb 3aBefoMoO 60O/bluee
3HayeHWe npeaesbHOro BPEMEHW Lara, Yem OXuaaetca npu TectupoBaHun XUT, uyTobbl
[LAHHbIN KpUTEPUN HMKOraa He cpaboTan.

OkoHuyaHue wara DCHCC npoucxoaut npu cpabatbiBaHuM nwoboro (xota 6bl oAHOrO)
U3 334aHHbIX KpUTEpMEB OKOHYaHUA.

Bo Bpemsa wara DCHCC AHanusatop moxeTt mamepatb ESR tectmpyemoro XUT metomom
NneprMoaAnYEeCcKOoro NpepbiBaHUA TOKa (cm. nogpasaen 14.2).

B ¢dannax pesynbratoB M3mepeHuin (cm. pasgen 16) war paspsaga NOCTOAHHbIM TOKOM
nmeeT mapkep wara "DCCC".
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11.7 Pa3psag noctoaHHOM mouwHocTbto (DCHCP)

Ha ware pa3paga NOCTOAHHOM MOLLHOCTbIO AHann3aTop obecneymBaeT NpoTeKkaHMe Yepes
Tectupyembit XUT oTpuuaTenbHOro Toka (ToKa paspaga) Takoro 3HayeHua, Ytobbl 3HayeHue
3/IeKTpUYeCcKo mouwHoctM Ha XUT cooTBETCTBOBAJIO 3a4aHHOMY 3HAYEHUIO MOLLHOCTU Pser
(cm. pucyHok 12).

BennunHa mowHOCTM paspaga noajdeprkusaetcA AHaNM3aTOpoOmM Ha  334aHHOM
Monb3oBaTeNieM YpPOBHE M He 3aBUCUT OT HanpaxeHua Ha XUT (B npepenax pabodyero
AManasoHa HanpaXeHua 1 ToKa AN UCNOJIb3yemMoro AHaM3aTopa).

BknloyeHMe wara paspAga NOCTOAHHOM MOLLHOCTbIO B Mporpammy TectupoBaHus XUT
npounsBoauTca nytem Bbibopa perkuma "Paspag CP" 13 BbiNadaloWEro Crmncka pexummoB
paboTbl AN KOHKpeTHoro wara (cm. noapasgen 20.2).

MouwHocTb pa3paga gna wara DCHCP moxeT 6bITb 3agaHa [onb3oBatenem Ha ob6om
ypoBHe 13 paboyero AnanasoHa Mcnonb3yemoro AHanmsatopa.

MaKcumanbHbIA TOK, KOTOpbIM crnocobeH obecneynTb AHanM3aToOp Ha LwWare paspaga
NMOCTOAHHOM MOLLHOCTbIO, COOTBETCTBYET MAaKCMMAZbHOMY TOKY AN UCMO/b3yemoro npmbopa.
Tak, npu wucnonb3osaHmn AHanmsatopa ACK150.24.1750.1, ecnn 3agaHHoOe 3HayeHue
MOLLHOCTM pa3psaga coctaBaseT 1500 BT, a Tekyuiee Hanps»keHue Ha XUT meHee 10 B, npubop
6yneT orpaHnumMBaTb TOK paspsaga XMUT Ha yposHe 150 A.

Mpw napannenbHoh pabote AHanusaTopos (cm. pasaen 12) paboumnii gManasoH MOLWHOCTH
paspsga YBENMYMBAETCA MPOMOPUMOHANBHO 4YMUCAy napanfenbHo paboTatowmx npubopos
(Hanpumep, npu napannenbHon pabote aecatm AHanmsaTopoB ACK150.24.1750.1
MaKCMManbHasa MOLHOCTb paspsaga XUT moxkeT coctaBnatb 17,5 KBT). MNpu 3Tom 3agaHHaA
MOLLHOCTb AE/IUTCSA NOPOBHY MeXay Bcemu npubopamm B napannenbHom rpynne.

LWar pa3paga NOCTOAHHOM MOLLHOCTbIO MMEET ABa HacTpPaMBaeMbIX KPUTEPUSA OKOHYAHUA
wara (cm. pucyHoK 12):

o JlocTuxKeHune HanpaxeHnem Ha XUT 3a4aHHOro HanpAaXKeHnA oKoHYaHuA wara Ugnp;
e [cTeyeHune oTBeeHHOro BpemeHun wara Tenp.
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PucyHok 12 - Pa3psag XUT noctosiHHOM moulHocTbio (DCHCP)

3afaHHOe HanpseHwe OKOHYaHuAa wara Ugyp Bblbupaetca [onb3oBatenem npu
bopmMMpPOBaAHUM MpOrpaMmbl  TECTUPOBAHMA M3 pabouyero pguanasoHa MCMNO/b3yeMOro
AHanuszaTtopa. Kputepuii OKOHYaAHWA Wara nNo AOCTUMKEHWUIO 3a4aHHOr0 HanpaxeHua Ha XUT
MOXHO OTK/OYUTb, OCTaBMB MO/se BBOAA HaANPAMEHWA OKOHYaHMA MyCTbiIM NPWU 3a4aHUKU
nporpammbl TectuposaHma XUT (cm. noapasgen 20.2). 3To NO3BONAET pa3paAKaTb TECTUPYEMbI
XWT Bnnotb Ao 0 B (Hanpumep, Npu TECTUPOBAHUKN CYNEPKOHAEHCAaTOPOB).
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AnnapaTHbIM NoaaManasoH HanpsxeHua gna wara DCHCP coxpaHAeTcAa TaKMM Ke, KakKum
OH 6bln BbIOpaH Ha npeablayllem Lare nporpammbl TectTupoBaHma XUT. Ecam war paspaga
MOCTOAHHOM MOLLHOCTbIO ABNAAETCA MNepBbiIM B YacTW LWArOB MNOArOTOBKM MNPOrpammbl
TectupoBaHua XUT, nMbo nepsBbiM B LMKAMYECKOM YacTU Mporpammbl, BbIGOp annapaTtHOro
noaAManasoHa HanpsarKeHWsa OCYLeCTB/AETCA Ha OCHOBAHMM  33[4aHHOrO OrpaHuMyeHuA
MaKCMManbHOro HanpsykeHus Ha XUT "Umakc:" (cm. pucyHok 90). Ecnm  orpaHuyeHue
MaKCMMaNbHOro Hanps)eHus Ha XUT He wucnonb3yeTcA (none BBOAA OrpaHUYEHUs
MAKCUMaNbHOro HanpsaxeHna Ha XWUT octaneHo MyCTbiIM MpU  33JaHUMKU  MPOrpammbl
TectupoBaHua XWT), aBTOmMaTM4yecku BbibMpaeTcAa CcTapliMii annapaTHbIM  NoAAnanasoH
HaNpPAMKeHUA.

Boibop anmapaTHOro noaamanasoHa TOKa ocylecTsaseTca npubopom aBTOMATMYECKM
Ha OCHOBe 334aHHOM MOLLHOCTM paspaga M 60nbwero U3 3HaYeHUM 3a4aHHOTO HaMNpPAXKeHUA
OKOHYaHusA wara Ugnp M 3a4aHHOI0 OrpaHnUYeHna MMHMMaNbHOTO HanpaxeHua Ha XUT "UmuH:"
(cm. pucyHok 90). Hanpumep, npu pabote ¢ AHanusatopom ACK150.24.1750.1, npu 3agaHHOM
mouwHoctn paspaga 400 BT, 3agaHHOM HanpaXeHUM OKOoHYaHuA wara 10 B v 3agaHHOM
OrPaHNYEHNM MUHMMANbHOTO HanpskeHua Ha XUT 8 B, byaer aBTomMatMyeckn BbibpaH
MAaALWKM NnogananasoH Toka — 40 A, NOCKONbKY BO BPpEMA BbINONHEHUA Wwara Tok paspaga XUT
He npeBbicuT 400 BT / 10 B = 40 A. ECvi KpUTEPUI1 OKOHYAHMA Wara No AOCTUXKEHMIO 3343aHHOTO
HanpsaxeHns Ha XWUT He wucnonb3yetcs (none BBOAA 3HAYEHWUS HAMPAMEHUA OKOHYaHUA
OCTaB/IEHO MyCTbIM NPW 33a4aHMW MNporpammbl  TectupoBaHua XWUT) wu  orpaHuyeHue
MUWHMMaNbHOrO Hanps)eHua Ha XUT TakKe He ucnosb3yetca (nose BBOAAa OrpaHWYeHuA
MWHMMaNbHOro HanpaxkeHus Ha XUT ToxKe OoCTaBNeHO NyCTbiM), AN pacyeTa MaKCMMaJibHOMo
TOKa yepe3 XUT Bo Bpema BbinosHeHns wara DCHCP 1 Bbibopa annapaTHOro nogananasoHa
TOKa WCMOMb3yeTCcs MWHMMAJIbHOE 3HA4YeHWe Hanps)KeHua U3  paboyero AmanasoHa
AHanunsatopa—1 B.

Mpu napannenbHoin pabote AHanM3aTOPOB BCEraa aBTOMATUYECKU BbliOMpaeTca cTapluuni
annapaTtHbIi NogananasoH ToKa. AnnapaTtHbl NogAanana3oH HanpsyKeEHUA NPU NapanienbHoM
paboTte npmMbopoB aBTOMATUYECKU BbIOMPAETCA TO/IbKO Ha OCHOBE 33a4aHHOr0 OrpaHMYeHuA
MaKCMManbHOro HanpsaxeHua Ha XUT "Umakc:" (cm. pasgen 12).

BHUMAHUE! [Ona KoppeKkTHoro Bbli6bopa npubopom noaxopAwero noaananasoHa
HanNpPAXXeHUA U TOKA WU MNOBbLIWEHUA TOYHOCTM M3MEPEHUN, PEeKoOMeHAYyeTcA BBOAUTb
pa3symHble 3HayeHMA B NOJAA BBOAA NApamMeTpPoOB OrpaHuyeHusa, B 4vactHoctu "Umakc:"
(cm. pucyHok 90)!

MaKcMmanbHas AnuMTenbHOCTb wWara (oTBegeHHoe Bpems wara) Tenp BblbupaeTca
Monb3oBaTenem us gonyctmmoro guanasoHa ot 0,2 ¢ Ao 325 cyT (npu napannenoHon pabote
AHanusaTtopos M3 amanasoHa ot 1 ¢ Ao 325 cyT). Kputepuii oKoHYaHMS wWara no UCTEYEHUIO
3a/1aHHOTO BPEMEHU OTK/IYUTL HENb3s,, OAHAKO BO3MOXHO 33aJaTb 3aBegoMo b60/bluee
3HaYeHWe npeaenbHOro BPeMeHM Lara, Yem oXuaaeTca npu TectMpoBaHun XUT, uTobbl
AaHHbIA KpUTEpUI HUKOraa He cpaboTan.

OkoHuyaHue wara DCHCP npoucxoauT npu cpabatbiBaHuu noboro (xora 6bl 0A4HOrO)
U3 334aHHbIX KpUTEPMEB OKOHYAHUA.

Bo Bpemsa wara DCHCP AHanusatop moxeT mamepatb ESR Ttectupyemoro XUT metogom
nepuoamMyYecKkoro npepbiBaHMA TOKa (cMm. nogpasaen 14.2).

B ¢ainax pesynbtatoB namepeHuin (cm. pasgen 16) war paspsasa NOCTOAHHON MOLHOCTbIO
nmeeTt mapkep wara "DCCP".

11.8 Pa3psag Ha noctoAaHHoe conpoTtusneHme (DCHCR)

Ha ware pa3paga Ha 3agaHHOE MOCTOAHHOE COMPOTMB/IEHME AHanU3aTop MMUTUPYET
PE3UCTMBHYIO Harpysky C 3aaHHbIM 3HAYe€HMEM 3/IeKTPUYECKOrO  COMPOTUBAEHMS,
obecneuymBaa npoTekaHWe 4yepe3 TecTupyemblit XUT oTpuuaTenbHoro Toka (ToKa paspsga)
TAKOro 3HayeHuAa, 4yTobbl BXOAHOE COMPOTUBAEHWE NPUbopa COOTBETCTBOBA/NO 3aAaHHOMY
3HaYeHMIo conpoTMBAEHMUA Rser (CM. pUcyHOK 13).
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BennunHa conpotmBneHua paspaga noagep)kusaetrcA AHANM3aTOPOM Ha 3aJaHHOM
Monb3oBaTenem ypoOBHE W He 3aBUCUT OT HanpsxkeHua Ha XUT (B npeaenax pabouero
AnanasoHa HanpAXeHWA, TOKa U MOLHOCTM A5 UCNOIb3yeMoro AHanm3aTopa).

BkntoyeHune wara paspaga Ha NOCTOAHHOE COMPOTMBAEHME B MPOrpaMmmy TeCcTUPOBAHMUA
XUT npownssoantca nytem Bbibopa pexuma "Paspag CR" 13 BbiNagatoLero CNmcka pexkxMmos
paboTbl AN KOHKpeTHoro wWwara (cm. noapasgen 20.2).

ConpoTtusneHue paspaga gna wara DCHCR moxeT 6bITb 3aaaHa MNonb3osaTtenem Ha ntobom
ypoBHe 13 paboyero AnanasoHa Mcnonb3yemoro AHanmsartopa.

MaKcumanbHbIA TOK, KOTOpbIM crnocobeH obecneynTb AHanM3aTop Ha LwWare paspaga
Ha NOCTOAAHHOE COMPOTUBJ/IEHUE, COOTBETCTBYET MAKCMMAZbHOMY TOKY ANA MCNOAb3yeMOro
npubopa. TaK, npn ncnonbsosaHmmn AHanmsatopa ACK150.24.1750.1, echm 3agaHHOe 3HavyeHue
conpotmeieHns paspaga coctasndet 0,01 Om, a Tekyuwee HanpsaxkeHue Ha XUT Gonee 15 B,
npubop bypet orpaHMunBaTh TOK paspaga XUT Ha yposHe 150 A oo Tex Nop, NOKa HanpsaxXeHue
Ha XWUT He cHU3nTCA A0 ypoBHA meHee 15 B.

MNpu napannenbHoit pabote AHanusatopos (cm. pasgen 12) pabouunih AmanasoH
CONPOTUB/IEHMA Pa3pAAa YMEHbLUAETCA NPONOPLMOHANbHO YMCAY NapannenbHo paboTatoLmx
npubopos (Hanpumep, Npu napannenbHor pabote gecAatn AHanmszatopos ACK150.24.1750.1
MUHUMaNbHOe conpotueieHne paspaga XUT moxket coctasaatb 0,001 Om). Mpu 3sTom
333aHHOE COMPOTMBAEHNE YMHOXKAETCA NOPOBHY MeXAy BCeEMWU Npubopamun B napanienbHom
rpynne.

LWar paspaga Ha NOCTOAHHOE COMNPOTUB/IEHME WMMeeT ABa HACcTpaumBaeMbiX Kputepua
OKOHYaHMA Wwara (cm. pucyHoK 13):

e YMeHbleHne HanpaxeHna Ha XUT o 3agaHHOro HanpAxeHuUAa OKOHYaHMA wara Ugnp;
® licTeyeHne oTBegeHHOro Bpemenu wara Tenp.
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PucyHok 13 - Paspsag XUT Ha noctosiHHOe conpoTusneHue (DCHCR)

3apaHHOe HanpaxeHue OKoH4yaHuA wara Ugnp Bblbupaetca [Monb3oBaTenem npu
bopmMMpPOBaAHUM MpOrpamMmbl  TECTUPOBAHMA M3 pabouyero guanasoHa MCMNO/b3yeMOro
AHanuzatopa. Kputepuin OKOHYaHMA LWara No AOCTUMNKEHMIO 334aHHOro HanpsaxkeHua Ha XUT
MOXHO OTK/OYUTb, OCTaBMB MOJie BBOAA HAMNPAMEHUA OKOHYAHMA NYCTbIM NpU 334aHWUU
nporpammbl TectupoBaHusa XUT (cm. nogpasaen 20.2).

AnnapaTHbIn noaaManasoH HanpsaxKeHna ana wara DCHCR coxpaHsaeTca TakuMm e, Kakum
OH Obln BbIOpaH Ha npeaplaylWwem Lware nporpammbl TectupoBaHus XUT. Ecam war paspsga
Ha MOCTOAHHOE COMPOTMB/IEHWE ABMAETCA MEepBblM B YacCTU LIAroB MOArOTOBKM MPOrpammbl
TectupoBaHua XUT, ambo nepsbiM B LIMKAMYECKOW YaCTM Nporpammbl, BbIBOp annapaTHOro
noaamanas’oHa Hanps)KeHUA OCYLLeCTBAAeTCA Ha OCHOBAaHMWM 33[4aHHOrN0  OrpaHUYeHus
MaKCMManbHOro HanpsxeHua Ha XUT "Umakc:" (cm. pucyHok 90). Ecan  orpaHuyeHue
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MaKCUMaNbHOrO HanpsaeHna Ha XWUT He wucnonb3yetcA (mone BBOAA OrpaHUYEHUs
MaKCMManbHOro HanpaxeHna Ha XWUT ocTtaBaeHO nNycTbiMm NpuM  334aHUU  NPOrpPammbl
TectTupoBaHua XWUT), aBTOMaTMyecKu BblbMpaeTcA CTapWwuin annapaTHbIn  NoAAManasoH
HanpAXKeHuA.

Boibop anmapaTHOro noaauanasoHa TOKa OcCylecTBaAeTca npubopom aBTOMATUYECKM
Ha OCHOBE 33[aHHOr0 COMPOTMBAEHMA Pa3pALa U MEHbLUEro M3 3HAYEHWUIM MAKCMMAIbHOrO
HanpsX}eHWs ANnA BbIOPAHHOroO anmapaTHOro noAAMana3oHa HAMpPAXEHUA W 334aHHOro
OrpPaHMYEHNA MAKCMMANbHOTO HanpsxeHus Ha XUT "Umakc:" (cm. pwucyHok 90). Ecam
OrpaHMYeHMEe MaKCMMaNbHOro HanpsxeHns Ha XWUT He wucnonb3yetca (none BBoAda
OrpaHMYEHUA MAKCUMANbHOro HanpaxeHna Ha XWUT ocTaBfeHO nycTbiM Npu  334aHUn
nporpammbl TectupoBaHua XUT), ana pacyeta MakcMManbHOro TOKa 4epe3s XUT Bo Bpems
BbinosiHeHUA wara DCHCR u Bbibopa annapaTtHoOro nogananasoHa TOKa WUCNOJb3yeTca TOJIbKO
MaKCMManbHOE 3HauyeHWe HanNpAXKeHUa Aaa BbIOPAHHOro annapaTHOro noaavanasoHa
HaNpPAMKeHUA.

Mpu napannenbHoi pabote AHa/NN3aTOPOB BCErAa aBTOMATUYECKWU BbliOMpaeTcs cTaplinii
annapaTHbIM NoAAMana3oH ToKa. AnNnapaTHbI NoAAMana3oH HaNPAXeHUA NP NapanienbHon
pabote npnbopoB aBTOMATMYECKM BblOMPAETCA TONbKO Ha OCHOBE 3343aHHOI0 OrpaHUYeHus
MaKCMManbHOro HanpsaxxeHma Ha XUT "Umakc:" (cm. pasgen 12).

BHUMAHUE! [Ona KoppeKkTHoro Bbi6bopa npubopom noaxopAwero noaAvanasoHa
HanNpsA)XeHUA M TOKA W MOBbLIWEHUA TOYHOCTU U3MEPEHUWN, PeKoMeHAyeTcs BBOAUTb
pasymHble 3HaYeHUA B NONA BBOAA NApPaMeTPOB OrpaHUYeHus, B 4YacTHoctu "Umakc:"
(cm. pucyHok 90)!

MaKcuMManbHaa AAUTENbHOCTb LWara (oTBeaeHHoe BpemAa wara) Tenp BblibMpaeTca
Monb3oBaTenem u3 gonycTmmoro guanasoHa ot 0,2 ¢ Ao 325 cyT (npu napannenbHon pabote
AHanunsaTopoB U3 AmnanasoHa oT 1 ¢ ao 325 cyT). Kputepmin OKOHYaHUA wWara no UCTeYEeHUo
3a/1aHHOTO BPEMEHU OTKIOYUTL HEeb3si, OAHAKO BO3MOXHO 3a4aTb 3aBefoMoO 60O/bluee
3HAaYeHWe npenenbHOro BPeMEeHM LWara, Yem oxuaaeTca npu tectmposaHum XUT, uTobbl
OAHHbIN KpUTEPUIA HUKOTAa He cpaboTan.

OkoH4YaHue wara DCHCR npowucxogut npu cpabatbiBaHMM ntoboro (xota 6bl ogHOro)
U3 3a4aHHbIX KpUTEpPMEB OKOHYAHUA.

Bo Bpema wara DCHCR AHanusatop moxeT mamepatb ESR tectupyemoro XUT metomom
nepuoaMyYeckoro npepbiBaHMA TOKa (cm. nogpasaen 14.2).

B daiinax pesynbratoB u3mepeHuin (cm. pasgen 16) war paspaga Ha MNOCTOAHHOe
conpoTusieHne umeeT mapkep wara "DCCR".

11.9 opa3pag npy NocTosHHOM HanpsixkeHun (DCHCV)

Ha ware popaspaga npuv  NOCTOAHHOM  HanpseHun AHanusatop obecneuymBaer
npoTeKaHue yepes TecTupyembln XUT oTpuLaTeNbHOro ToKa (TOKa pa3psaaa) Takoro 3HavyeHus,
4yTOObI HanpsAXXeHne Ha Tectupyemom XUT cpaBHANOCH C 3a4aHHbIM HanpaxeHnem Usgr.

Ecnn TeKkywee HanpaxeHne Ha XUT oTanuyaerca B 60AblIYO CTOPOHY OT 3afaHHOro
HanpsAXKeHWA gopaspaga, npubop dyaet otbupate oT XUT oTpuLaTebHbI TOK pas3psaga Takoro
YPOBHSA, 4TObbl HanpsAxeHue Ha XUT cTano paBHO 3aaHHOMY HanpaXKeHuto. Ecnm HanpaxeHne
Ha XWUT no KakMm-nnbo NpuMyYMHAMm OKa3anoCb MeHbLUEe 33[4aHHOrO HaMpAMKeHUA Aopaspasa,
npnbop CHUXKaeT TOK pas3pada BNAOTb A0 HYyAA, HO BOCMPENATCTBOBATb NaAEHUIO HAaNPAXKEHUA
Ha XUT He moxeT. Takum obpasom, B pexume gopaspaga XUT npu 3a4aHHOM NOCTOAHHOM
HanpsaXkeHnn AHanusaTop orpaHuMyMBaeT HanpskeHune Ha XUT cBepxy, npenATcTBYA ero
BO3PaCTaHUIO, HO He nNPEenATCTBYA €ro CHUXKEeHWto, paboTas aHaNOrMYHO MOLLHOMY
CTabUNUTPOHY C 3a4aHHbIM HanpAXKeHnem cTabuamsaunm (cm. pucyHok 14).

BosmoXKHOCTM AHanusatopa N0 nNOAAEpKaHMIO 3a[aHHOro Hanpaxenuma Ha XUT
OrpaHMYeHbl MAKCMMa/IbHbIM TOKOM AnA Bbl6paHHOro anmnapaTtHOro noaAuanasoHa TOKa
M MAKCMMa/IbHOM MOLLHOCTbIO MCMOIb3yeMoro npubopa.
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BrkntoueHme wara gopaspaga Npu NOCTOAHHOM HaMpAXKeHWW B Nporpammy TeCTUpOBaHUA
XUT npoussoantca nytem Bbibopa pexkuma "LOopaspag CV" 13 BbiNaaatoLLLero Cnncka peskumos
paboTbl ANs KOHKpPeTHOro wara (cm. noapasaen 20.2).

HanpsaxeHune popaspaga XUT moxkeT 6biTb 3agaHo Monb3oBaTenem Ha ntobom ypoBHe
n3 pabouero AmanasoHa Ana mcnonblyemoro AHanmsatopa. OgHaKo, 3aAaHHOE HanpaXKeHue
Aopaspaga ana wara DCHCV gonXHo cooTBeTcTBOBaTb HanpAXeHUto Ha XUT nepepg Hayanom
[AHHOrO LWara ¢ oTKAOHeHuem He 6onee 2 % oT BbIGBpaHHOro annapaTtHOro nogAauanasoHa
Hanpsa)eHua. Ecnv OTKNOHeHMe HavyanbHOro HanpaxkeHua Ha XUT OT 3a4aHHOro HanpsaXKeHua
Aopaspaga npesbiwaet 2% OT BblOpaHHOro annapaTHOro noaAuanasoHa HanpsXKeHuA
(cm. HUKe), BbIMONHEHWE NPOrpammMbl TecTupoBaHus XUT byaeT aBapuiiHO NpepBaHo.

LWar pgopa3paga Npu MNOCTOAHHOM HANPAXEHUMW MMeeT ABa HacTpauMBaeMbiX KpuUTepuma
OKOHYaHMA Wara (CM. pUcyHok 14):

e YMeHblleHne abCoNOTHOrO 3Ha4YeHMs TOoKa paspaga 4vepe3 XUT 4o 3agaHHOro TOKa
OKOHYaHWA wara lgnp;
e licTeueHne oTBeAeHHOro BpemeHu wara Tenp.
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PucyHok 14 - Oopa3spag XUT npu noctoAHHOM HanpsaxeHun (DCHCV)

3afaHHbIA TOK OKOH4YaHMA wara lgnp BblbMpaeTca Monb3oBaTenem npu GOPMUPOBAHUM
NporpaMmbl TECTUPOBaAHUA M3 pabouyero guanasoHa ucnonbdyemoro AHanusatopa. Kputepuit
OKOHYaHMA LWara No yMmeHblUeHUIo ToKa Yepe3 XUT A0 3a4aHHOIO TOKa OKOHYAHUA Wara MOXHO
OTKAKOYUTb, OCTaBMB MONAE BBOAA TOKA OKOHYAHMA NyCcTbiM MNpPW 3aJaHUU  MPOrpammbl
TectnpoBanHua XUT (cm. noapasgen 20.2).

Mpun napannenpHoi pabote AHanu3atopoB (cm. pasgen 12) AnanasoH 3afaHUA TOKa
OKOHYaHUA YBE/IMYMBAETCA MPOMOPLMOHANBHO YMUCAYy NapannenbHo paboTatowmx Nnpubopos.
Tok mexay napannenbHo paboTtawwmmu npubopammn B pexxkume DCHCV pacnpepensetca
B C/lyYalHOM nopsaaKe B npeaeniax BO3MOXHOCTe AHaIM3aTOPOB NO TOKY Y MOLLHOCTW.

AnnapaTHble NoAAManasoHbl HanpaM)eHua U Toka ana wara DCHCV coxpaHAaloTca Takumu
e, KAaKUMK OHKM Bblnn BbIGpaHbl Ha NpeablayLlem LWware NporpaMmbl TectupoBaHua XUT. Ecau
war DCHCV aBnsaetca nepBbiM U3 334aHHbIX B YaCTM NOArOTOBKM MPOrpammbsl TeCTUPOBAHUSA,
WKW NEPBbIM U3 334aHHbIX B LUMKIMYECKOM YacTu NporpaMmbl TectuposaHua XUT, noagmanasoH
HanpAXeHUA BblIbMpaeTca aBTOMAaTUYECKM HAa OCHOBE 3a4aHHOrO OrPaHUYEHUA MaKCMMAIbHOrO
HanpsxeHna Ha XUT "Umakc:", a noganana3oH Toka BblbupaeTca Ha ocHoBe 60OnbLIEro
no abcoNtTHOMY 3HAYEHWUIO M3 3aZaHHbIX OrPaHUYEHUA MaKCMMasIbHOro TOKa 3apsaa XUT
"ICHmakc:" 1 orpaHuyeHns makcMmanbHoro Toka paspaga XUT "IDCHmakc:" (cm. pucyHok 90).
Echn orpaHuyeHne makcMManbHOro HanpsxeHua Ha XUT He wucnonb3yetca (none BBoAa
MAKCMMaNbHOrO OrpaHu4yeHua HanpaxeHuna Ha XUT octagneHO nycTbiMM NpuW  3aJaHumn
nporpammbl TectupoBaHua XUT), BblbMpaeTcs cTapwmii noaananasoH HanpsaxKeHusa. Ecam xots
6bl O4HO M3 OrPaHUYEHMN MAKCMMANBbHOrO TOKA 3apsAfa MAM MAKCMMaNbHOro TOKa paspaga
XWUT He ucnonb3yetca (nose BBOAA OrpPaHUYEHNA MAaKCMMAIbHOrO TOKa 3apsaja MK nosie BBOAA
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MaKCMManbHOro TOKa paspafa OCTaBAE€HO MYCTbIM NpY 3a4aHWUKW NPOrpaMMbl TECTUPOBAHUSA),
aBTOMaTUYeCKM BbibMpaeTca CTapwnii annapaTHbIM NoaAnana3oH TOKa.

Mpwn napannenbHoi paboTe AHanM3aToOpPOB BCerga aBTOMATUYECKM BblOMpPAEeTCa CTapLlumi
annapaTHbIM Noaamnana3oH ToKa. AnnapaTHbliM NoAAMAaNa30oH HAaNPAXKEHUA NPy napannenbHomn
paboTte npMboOpPOB aBTOMATUYECKU BbIOMPAETCS TO/IbKO Ha OCHOBE 33a4aHHOro OrpaHuMYeHus
MaKCMMaIbHOro HanpsaxKeHusa Ha XMUT "Umakc:" (cm. pasgen 12).

BHMMAHUE! [Ona KoppeKTHoro Bblbopa npubopom noaxogawiero nogauanasoHa
HanNPAXXeHUA U TOKA WU NOBbIWEHUA TOYHOCTU WU3MEPEHUNA, PEeKOMEHAYeTCA BBOAUTb
pasymHble 3HauyeHMA B NOAA BBOAA NApamMeTpoB OrpaHMYeHus, B 4YacTtHoctu "Umakc:",
"ICHmakc:" n "IDCHmakc:" (cm. pucyHok 90)!

MaKkcuManbHana AAWUTENbHOCTb LWara (oTBeaeHHoe Bpema wara) Tenp BblibMpaeTca
Monb3oBaTenem u3 gonycTmmoro guanasoHa ot 0,2 ¢ Ao 325 cyT (npu napannensHon pabote
AHanusaTopoB U3 amanasoHa oT 1 ¢ go 325 cyT). Kputepuii OKOHYaHUSA Wara no UCTEYEHUIO
3a/1aHHOTO BPEMEHU OTKIYUTL HEeNb3s, OL4HAKO BO3MOXHO 3a4aTb 3aBefoMO 00O/bluee
3HaYeHWe npeaenbHOro BPeMeHM LWara, Yem oxuaaeTrca npu tectmpoBaHum XUT, 4Tobbl
AAHHbIV KpUTEpUI HUKOraa He cpaboTan.

OkoHuaHue wara DCHCV npoucxogut npu cpabatbiBaHuM ntoboro (xota 6bl 0gHOro)
13 3a4aHHbIX KPUTEPMEB OKOHYAHUA.

B dalinax pesynbtatoB mamepeHun (cm. pasgen 16) war gopaspsga npu nocToAHHOM
HanpPsAXKeHUM nmeeT mapKep wara "DCCV".

11.10 Penakcauma

Ha ware penakcauuu (maysbl, oTabixa) AHanM3aTop npepbiBaeT nogadvy Toka yepes XUT
Ha 3aaHHOe Bpems, NPOA0/IKaA U3MePATb U PUKCMPOBATb HanpaXKeHne Ha Knemmax XUT.

N3meHeHne HanpaxkeHna Ha XUT Ha ware penakcaumm obycnasnmsaeTca BHYTPEHHUMU
npoweccamm, npomcxogawmmm B camom XUT.
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PucyHok 15 - LLlar penakcaumu (naysbi)

B oTanume ot pexknuma "Camonuceun, U" (cm. noapasaen 11.19), Bo Bpems wwara penakcauum
cunoson Kmod K noakntoyeHua XUT (cm. pucyHoK 5) octaetca 3amKHyT, u oT XUT byaer
oTbMpaTbCcA AOMONHUTENbHLIA TOK YTEYKM, Heobxoaumbli pna  paboTbl  BHYTPEHHWUX
3/IEKTPOHHbIX cxem npubopa (He bonee 1 mA).

Ona Hebonblinx AnuTenbHocTen penakcauuu (He 6onee 14) BKnNag 3TOro ToKa byaer
npeHebpeXMmMo Man, oAHako, ecnn émkocTb XUT oyeHb Mana, nnMbo 3asaHHOe Bpems
penaKkcaunm oKasbiBaeTcA AOCTAaTOMHO BenKo (bonee 1 4), AaHHDBIN TOK YTEYKM MOMKET BHECTU
onpeAeneHHbIn BKNa4 B A0MNONHUTENbHbIM pa3psas XUT Bo Bpems wara penakcaumm. na Takmx
3KCMEepMMEHTOB BMECTO peXMMa penakcauum pPeKoMeHAYeTCA MCMNONb30BaTb  PEXUM
"Camonuceu, U" (cm. noapasaen 11.19).

BKntoyeHWe LWwara penakcaummum B nporpammy TectupoBaHua XUT npousBoauTca nytem
BblboOpa pexmma "Penakcauma’ 13 BbINagatoLEro CNUCKA PEXXUMOB PaboTbl AN1A KOHKPETHOrO
wara (cm. nogpasaen 20.2).
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AnnapaTtHbI NOAAMANA30H HAMPAXKEHUA O/A Wara penakcaumm COXPaHAETCA TaKUM e,
KakMm oHW 6bin BbIGpaH Ha npeapliayuiem wware nporpammbl TectuposaHua XWUT. Ecau war
penakcauuMmM ABNAETCA NepBbIM W3 3afaHHbIX B YaCTW LWAroB MOAFOTOBKW MNPOrpaMmbl
TectupoBaHna XUT man nepBbiM B LMKANYECKON YACTW NPOrpammbl TECTUPOBAHUA, UK MNPU
napannenbHon pabote npuboposB, noaananasoH HanpaKeHua BblbUpaeTca Ha OCHOBe
3a1aHHOrO0 OrpaHUMYeHMA MaKCMMaNbHOro HanpsxeHus Ha XUT "Umakc:" (cm. pucyHok 90).
Ecan orpaHuyeHne maKcMManbHOro HanpsxkeHusa Ha XUT He wucnonb3yetca (none BBOAA
MaKCMManbHOTO OrpaHUYeHMA HanpaxeHua Ha XWUT ocTaBneHoO nycTbiIMM Npu  3a4aHuu
nporpammbl TectuposaHua XUT, cm. nogpasaen 20.2), BbibMpaeTca CTaplimnii noaananas’oH
HanpAXeHUs.

BHUMAHUE! [Ona KoppeKTHOro Bbl6bopa npubopom noaxogauiero nogauanasoHa
HaNpPAXXeHUA WU TOKa WU NOBbIWEHUA TOYHOCTU U3MEPEHU, PEKOMeHAyeTCcA BBOAUTb
pasymHble 3HayeHUA B MNONA BBOAA NapamMeTPOB OrpaHUMYeHus, B 4vacTHoctu "Umakc:"
(cm. pucyHok 90)!

LWar penakcaumMm wuMeeT eaMHCTBEHHbI KPUTEPUM OKOHYAHMA LWara — WCTeYeHue
33aHHOI0 BpeMeHU penlakcaumnun. 3agaHHoe BpemMs penakcauumm Bolbupaetca MNonb3osaTtenem
u3 gonyctumoro guanasoHa ot 0,2 ¢ go 325 cyt (npwn napannensHoi pabote AHannsatopos
n3 gnanasoHa ot 1 ¢ go 325 cy).

B ¢annax pesynbratoB M3mepeHuit (cm. pasgen 16) war penakcaunmnm MMeeT MapKep wwara
"RLAX".

11.11 Pa3BépTKa HanpA*KeHUA

Ha ware pa3BépTKM HanpaxeHnAa Ha XWUT AHanuszatop OyaeT NMHENHO W3MEHATb
(pa3BopaumBatb) HanpsaxeHne Ha XUT oT Ha4yasIbHOro HanpPsXeHUs pa3BeépTkn Uy A0 KOHEYHOro
Hanpsa)KeHusa pasBépTkM U,, ¢ 3a4aHHOM CKOPOCTbIO M3MeEHEeHWA (pa3BEPTKM) HanpAXKeHuA
(cm. pucyHoK 16).

Mpu sTom npubop paboTaeT KaK MUCTOYHMK WAM  KaK noTpebutenb 3sHeprum
CO CTabMAM3MpPOBaHHbIM HanNpsXKeHNMEM Ha Bbixode (BXxoA4e), paBHbIM TeKylemMy Tpebyemomy
MFHOBEHHOMY HanNpAXKeHWto pasBEPTKM. Ecan Tekywee HanpsaxeHue Ha XUT oTandvaetca
OT MrHOBEHHOro Tpebyemoro Hanps:KeHus pa3BEPTKM, Npubop byaeT otaaBatb Ha XUT ToK
3apaga unm otbupatb ot XUT TOK pa3psga Takoro ypoBHA, YToObl HanpsaxKeHue Ha XUT ctano
paBHbIM MFTHOBEHHOMY Tpebyemomy.

Bo3amo»KHOCTM AHanm3aTopa No NoaaeprKaHno He0HX0AMMOro MFHOBEHHOTO HaMNpPsAXKeHUA
Ha XWUT BO BpemMsA BbINONHEHUA Pa3BEPTKU HANPAXKEHUA OrpaHUYeHbl MAKCMMA/IbHbIM TOKOM
Ans  BblOPaHHOro anmapaTHOro noAagManasoHa TOKa W MAKCMMANbHOM  MOLLHOCTbIO
ncnonb3yemoro npubopa.

BrkntoueHme Wwara pa3BépTKU HanpaXeHWA B Nporpammy TectmposaHua XUT npounssoauntca
nytem Bblbopa perxxuma "Passeptka U" n3 BbiNagalowlero cCrnucka pexumoB paboTbl ans
KOHKpeTHoro wara (cm. noapasaen 20.2).

HauanbHoe Hanpsa)keHue passépTkM U; moxeT bbiTb 3aaaHo lNonb3oBatenem Ha nobom
ypoBHe 13 pabouero grManasoHa ncnonbsyemoro AHanansatopa. O4HaKo, 3a4aHHOE HaYaNbHOe
HanpsaxeHue U; AnA wWara pasBéPTKU HaNpAXKeHUA AO0NXKHO COOTBETCTBOBATb HaMNpPAXEHUIO
Ha XUT nepea HauyaZioM AQHHOrO WAra C OTK/IOHEeHWem He 6onee 2% oT BbiGpPaHHOrO
annapaTtHoro noaauvanasoHa HanpaKeHuA. Echm oTKnoHeHue HanpaxXeHunAa Ha XUT nepep
HayasnoM LWara OT 33aJaHHOr0 HaYyaNbHOrO HanpaXeHuAa pasBEPTKM npesblwaeT 2 %
OT BblIOpPaHHOro annapaTHOro MNoAAMana3oHa HanpAKeHua (CM. HUXKe), BbINOJHEHWEe
nporpammbl TectuposaHma XUT byaeTt aBapuitHO NnpepBaHo.

KoHeuHoe HanpsxeHue passepTkn U, Takxke moxeT OblTb 3agaHo [lonb3oBaTenem
Ha ntobom ypoBHe 13 paboyero grManasoHa ucnoablyemoro npubopa.

3aaHHAA CKOPOCTb Pa3BEPTKM HaNpPAMKEHWA A0KHA OblTb TakoM, 4TOObl ANUTENbHOCTb
Wwara pasBépTKM nonagana B paboumin puanasoH npubopa — ot 0,2 ¢ pgo 325 cyr
(npu napannenbHoM paboTe AHaNM3aTOPOB B AMANa3oH oT 1 ¢ go 325 cyT).
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AnnapaTHbIX NOAAMaNa3oH TOKAa B peXMme pPasBEPTKM HaMpAXKeHUs He MOXKeT ObiTb
3apaHee onpeaeneH npubopom M AoMKeH 6bITb 3agaH [lonb3oBaTenem BPYYHYO, Npu
dopmmpoBaHuM nporpammbl TectupoBaHusa XUT (cm. noapasaen 20.2).

AnnapaTHblM NoAAMana3oH HaNpAMKeHWAa ANA Wwara pPa3BEpPTKM HaNpsaXKeHua BblbMpaeTcs
aBTOMATUYECKMN NCXOAA N3 BONbLLIEro 3HAaYEeHWUs U3 3a4aHHbIX HanpsaxKeHui Uy 1 U,.

Mpw napannenpHol pabote AHANM3aTOPOB BCErAa aBTOMATMYECKM BblOMpaeTcs cTaplimi
annapaTHbIM NoaaManasoH ToKa. AnnapaTHbli NoAAManasoH HanpsaXeHWsa Npu napannenbHom
paboTte npMboOpPOB aBTOMATUYECKU BbIOMPAETCA TO/IbKO Ha OCHOBE 33a4aHHOro OrpaHMYeHus
MaKCMManbHoro Hanps:keHua Ha XUT "Umakc:" (cm. pucyHok 90 u pasgen 12). Tok mexay
napannenbHo paboTaloWwmmmn Npubopamm B pexxMme pasBepTKU HaNpAXKeHUsA pacnpeaenaeTca
B C/ly4aliHOM MopAAKe B Npefenax BO3MOXKHOCTEN AHAM3AaTOPOB MO TOKY M MOLLLHOCTW.
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PucyHoK 16 - Pa3BépTKa HanpaxeHua Ha XUT

MocnepoBaTenbHad KOMOWHAUMA ABYX LIAroB PasBEPTKM HAMPAMKEHWA C COOTBETCTBYHO-
WMMM  HAYa/NIbHBIMW U KOHEYHbIMWU HANPAXEHUAMW PA3BEPTKM B ULUKAMYECKOM 4YacTu
nporpammbl TecTupoBaHua (cm. npumep B nogpasgene 20.2) nossonsetr uccneposatb XUT
meToaom Linknmyeckon BonbTAmnepomeTtpum (LBA) (cm. pucyHoK 17).

Mpaspurk 1[U]
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PucyHok 17 - TectnposaHue XUT metogom LIBA

B ¢dainax pesynbraToB M3MepeHui (cm. pasgen 16) war pasBEPTKM HANPANKEHUA UMeeT
Mapkep wara "SCNU".
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11.12 Pa3BépTKa TOKa

Ha ware pa3BépTkM TOKa uyepe3 XUT AHanuzatop Oyaer /AMHENHO W3MEHATb
(pasBopaumBaTtb) Tok 4yepe3 XUT oT HayanbHOro Toka l; A0 KOHeyHoro Toka l,, ¢ 3azaHHOM
CKOPOCTbIO U3MEHeHMA (pa3sBEPTKM) TOKa, BHE 3aBUCMMOCTM OT Hanps»eHua Ha XUT
(8 npegenax paboyero AmanasoHa HaNPSXKEHUS W MOLWHOCTM AN UCMOJ/Ib3YEMOro
AHanusartopa) (cm. pucyHok 18).

BkntoueHume wara pa3BEépTKM TOKa B nporpammy tectuposaHua XUT npounssoautca nytem
Bblbopa perknma "PassepTtka I" 13 Bbinagatowero cnmMcka pexKMmMoB paboTbl 419 KOHKPETHOro
wara (cm. nogpasgen 20.2).

HauanbHbii TOK pa3BEPTKM l;, paBHO KaK M KOHEYHbI TOK pa3BEPTKM |, MOXKeT 6biTb
BblOpaH Noboro 3HavyeHns n3 paboyero AnanasoHa MUCMoJb3yemoro npmbopa, U MoXKeT bbiTb
KaK NONOXKNUTENbHbIM (TOK 3apAaa), TaK U OTPULATENIbHBIM (TOK pa3psaaa), Tak U paBHbIM HY/HO.

Mpun napannencHo paboTe npuboposB pabounii AMana3oH TOKA YBeAMYMBAETCA
NPOMNOPLUMOHANbHO YMCAY NapannenbHo paboTarolwmx nNpubopos B rpynne (Hanpumep, nNpu
napannenbHoit pabote pecatm AHanmsatopoB ACK150.24.1750.1 HayanbHOe M KOHe4YyHoe
3HaYeHMe TOKa Pa3BepPTKM MOXKHO BblbMpaTb M3 Anana3oHa oT mmnHyc 1500 A ao natoc 1500 A).
Mpu 3TOM MrHOBEHHbIX TOK pPa3BEPTKM AENUTCA MNOPOBHY MexXay Bcemu npubopamu
B NapannenbHoM rpynne.

3apaHHaA CKOPOCTb PA3BEPTKM TOKA AO/KHA OblTb TakoM, 4TobObl ANUTENBHOCTL LWara
pa3BEPTKM TOKa nonagana B paboumin pguanasoH npubopa — oT 0,2 ¢ go 325 cyr
(npu napannenbHo pabote AHanM3aTopoB B gMana3oH oT 1 ¢ go 325 cyT).
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PucyHokK 18 - Pa3sépTKa TOKa vepe3 XUT

AnnapaTHbl NoaAnana3oH TOKa BblOMpaeTca aBTOMATMYECKW, Ha OCHOBaHMM 6OMbLIEro
M3 3HayeHnin Toka |y u I (no abconoTHOM BenuumHe). MNpu napannensHon pabote
AHann3aTopoB Bceraa aBTOMaTMUYECKM BblOMpPaeTca cTapLlunii annapaTHbI Nnoaanana3oH TOoKa.

Boibop annapaTHOro mnoaAuanasoHa HANpPAXEeHUA OCYL,EeCcTBAAETCA aBTOMATMYECKM
Ha OCHOBaHWW 3aJaHHOr0 OrpPaHWYEHUA MAKCMMANbHOrO HanpaxeHua Ha XUT "Umakc:"
(cm. pucyHok 90). Ecnmn orpaHuMYeHMe MaKCMMa/IbHOro Hanpsa»KeHusa Ha XUT He mcnonb3yeTcs
(none BBOAA OrpaHUYEHMA MAKCMMANIbHOTO HanpsxeHus Ha XUT ocTaBneHo nycTbim
npu 3agaHUM Nporpammbl TecTupoBaHus XWUT), aBTOMaTUYeCKM BblOUpaeTca cTaplumi
annapaTHbI NOAAMANA30H HANPAXKEHUA.

BHUMAHUE! [Ona KoppeKkTHOro Bblbopa npubopom noaxopdAwero noaavanasoHa
HaNPAXXeHUA WU NOBbLIWEHUA TOYHOCTU M3MEpPEeHU, PEeKOMEHAYeTCA BBOAUTb pPasyMHble
3HaYeHMA B NONA BBOAA NAapaMeTpoB OrpaHMyeHms, B YacTHoctu "Umakc:" (cm. pucyHok 90)!

Bo Bpemsa wara pa3BEPTKM TOKa AHanmsatop moxeT mamepAatb ESR tectmpyemoro XUT
MeTO40M NepPUOLMYECKOro NpepbiBaHMA TOKA (cm. noapasgen 14.2).

B dalinax pesynbratoB nsmepeHunii (cm. pasgen 16) war pasBEpPTKM ToKa Yyepes XUT nmeer
Mapkep wara "SCNI".
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11.13 Pa3BépTKa MOLLHOCTH

Ha ware pa3BépTkM mowHocTM Ha XUT AnHanusatop 6yaeT /AUHENHO W3MEHATb
(pa3BopaumBaTb) MoLWHOCTb Ha XUT OT HaYaNbHOM MOLLHOCTM P; 40 KOHEYHOM MOLWHOCTU Py,
C 33[aHHOMN CKOPOCTbIO M3MeHEeHUA (pa3BEPTKM), BHE 3aBUCMMOCTM OT HanpsaxKeHusa Ha XUT
(8 npegenax paboyero gManasoHa HanpsXeHWs U TOKa AAA Mcnonbdyemoro AHannsatopa)
(cm. pucyHok 19).

BKkntoyeHme Wwara pasBEPTKM MOLWHOCTM B Nporpammy TectuposaHua XUT npoussoauTcA
nytem Bblbopa pexuma "Pa3BepTka P" u3 Bbinagalowero cnmvcka pexumos paboTbl ans
KOHKpeTHoro wara (cm. noapasaen 20.2).

HayanbHaA MOLLHOCTb pPa3BEPTKU P;, paBHO KaK M KOHEYHAA MOLLHOCTb PA3BEPTKM P,
MOXKeT bbITb BblOpaHa /060ro 3HayeHua M3 paboyero AnanasoHa mMcnosb3lyemoro npubopa,
M MOXeT ObITb KaK NONOXKUTENbHON (MOLLHOCTb 3apsaaa), Tak U OTpULATeNbHOW (MOLLHOCTb
pa3pana), Tak U PpaBHOM HyHO.

Mpu napannenbHoit pabote npubopoB (cm. pasgen 12) pabounii ananasoH MOLLHOCTM
yBe/IMYMBAETCA MNPOMNOPLMOHANIBHO YMCAYy NapannenbHo paboTtawowmx npuboposB B rpynne
(Hanpumep, npu napannenbHoi pabote agecatn AHanmsatopoB ACK150.24.1750.1 HavanbHoe
M KOHEYHOe 3HayeHWe MOLLHOCTU Pa3BepPTKM MOXKHO BblbMpaATb M3 gManaszoHa A0NYCTUMBbIX
3HaYeHuit ot muHyc 17,5 go natoc 17,5 KBT). MNpn 3TOM MrHOBEHHAA MOLLHOCTb PA3BEPTKM
AEeNNTCA NOPOBHY MeXKAy Bcemu npnbopamm B napannenbHom rpynne.

MaKcMmanbHbIM TOK, KOTOpbIn cnocobeH obecneuntb AHaAnM3aToOp HA LWare pPasBepTKM
MOLLLHOCTM, COOTBETCTBYET MAKCMMasibHOMY TOKY A/1A Mcnoab3yemoro npubopa. Tak, npu
ncnonb3osaHmn AHanmsatopa ACK150.24.1750.1, ecnau 3agaHHOe€ MrHOBEHHOe 3Ha4yeHue
MOLLHOCTM pa3BepTKM cocTaBnseT 1500 BT (no abcontoTHOMY 3HayeHuto), a Tekyuee
HanpsaxeHne Ha XUT meHee 10 B, npnbop byaeTt orpaHnmumsaTth ToK yepes XMUT Ha ypoBHe 150 A
(no abcontoTHOMY 3Ha4YeHMIO).

3a/aHHAA CKOPOCTb PA3BEPTKM TOKA [0/MKHA ObITb TakoM, 4TOObl AAMTENbHOCTb Lara
Pa3BEPTKM MOLLHOCTM Monagana B paboumin gmanasoH npumbopa — ot 0,2 ¢ go 325 cyr
(npv napannenbHo pabote AHanM3aTopoB B gMana3oH oT 1 ¢ go 325 cyT).
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PucyHok 19 - PasBépTka mowHoCTM Ha XUT

Bbibop annapaTHoOro noAAmManasoHa HanpsAXKeHWa OCYLLECTBAAETCS aBTOMATUYECKU
Ha OCHOBaHMM 33[aHHOTO OrPaHMYEHMA MAKCMMaNbHOrO HanpsxeHusa Ha XUT "Umakc:"
(cm. pucyHok 90). Ecan orpaHMyYeHMEe MaKCMMaNbHOTO Hanps»eHusa Ha XUT He mcnonb3yeTcs
(none BBOAA OrpaHUYEHUs MaKCMMaNbHOroO HanpaxeHua Ha XWUT ocTaBneHO NycTbiMm Npu
3aZlaHUM Nporpammsbl TecTupoBaHusa XUT), aBToMaTUYECKM BbIBMpPAETCA CTapluuMiA annapaTHbIN
noAAManasoH HanpaxXeHus.
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Boibop anmapaTHOro noaamanasoHa TOKa OCywecTBaseTca npubopom aBTOMATUYECKM
Ha OCHOBaHWW 6ONblUEero M3 3HayeHu MowHocTm P; n P, (No abcontoTHOW BennyunHe)
M 33[aHHOrO OrpaHMYeHMA MUHMMaNbHOTro HanpsxeHus Ha XUT "Umun:" (cm. pucyHok 90).
Hanpumep, npu pabote ¢ AHanusatopom ACK150.24.1750.1, npu 3aAaHHOW HaYa/bHOM
MOLLHOCTM pa3BépTkn 400 BT, 3a4aHHOM KOHEYHOM MOLWHOCTU pa3BepTkM MuHyc 300 BT
M 33aHHOM OrpPaHUYEHMM MUHMMANBHOFO HanpsxKeHua Ha XUT 10 B, 6yaeT aBTomaTU4eCKu
BbIOpaH mnagwmnii nogananasoH Toka — 40 A, NOCKO/IbKY BO BpPems BbIMNOJIHEHMA Llara TOK
yepes XMUT He npesbicut 400 BT / 10 B = 40 A. ECv orpaHnYeHMe MUHUMANbHOTO HaMpPAXKeHUs
Ha XWUT He ucnonb3yetca (none BBOAA OrpaHUMYEHUS MUHMMANbHOTO Hanps)KeHua Ha XUT
OCTaB/IEHO MNyCTbiIM NPU  334aHMM  MNporpammbl  TectupoBaHua XWUT), pna  pacueta
MaKCMManbHOIo ToKa Yepe3 XUT BO Bpema BbINOJHEHMA WWara PasBépTKM MOLLHOCTU U Bbibopa
annapaTHOro noaavanasoHa TOKa WCNOAb3yeTcA MUHUMANbHOE 3HayeHue HanpaxKeHusa
n3 paboyero ananasoHa AHanmsatopa — 1 B.

Mpwn napannenbHon paboTe AHanNM3aTOPOB BCErga aBTOMATUYECKM BblOMpaeTca CTapLumi
annapaTHbI NoAAMana3oH TOKa. ANMapaTHbIM NOAAMANA30H HANPAXKEHUA NpU NapannenbHom
paboTe npnbopoB aBTOMATUYECKU BbIOMPAETCA TO/ILKO HAa OCHOBE 33a4aHHOr0 OrpaHUYeHuUs
MaKCMManbHOro HanpsaxeHma Ha XUT "Umakc:" (cm. pasgen 12).

BHUMAHUE! [Ona KoppeKTHOro Bbl6bopa npubopom noaxogawiero noaguanasoHa
HanpsA)eHUA M TOKA W MNOBbLIWEHUA TOYHOCTU WU3MEPEeHUWU, PeKOMEHAyeTcA BBOAUTb
pasymHble 3HayeHMA B NONA BBOAA NAPAMeETPOB OrpaHMYeHusa, B 4actHOCcTM "UmwuH:"
n "Umakc:" (cm. pucyHoK 90)!

Bo Bpema wara pasBéPTKN MOLWHOCTM AHanmnsaTop MOXeT mamepatb ESR Tectmpyemoro
XUT meToaom nepnoamnyeckoro npepbiBaHns Toka (cm. nogpasaen 14.2).

B dannax pesynbtatoB MamepeHun (cm. pasgen 16) war pasBEPTKM MOWHOCTM Ha XUT
nmeeT mapkep wara "SCNP".

11.14 Pa3BépTKa CONPOTUBAEHUA

Ha ware pa3BépTKM conpoTuBaeHMA AHanmsaTop OyaeT /AMHENMHO UM3MEHATb
(pasBopaumBaTtb) conpoTuBneHMe paspaga XWUT OT HavyanbHoro conpotuBaeHuMa R;
00 KOHEeYHoro conpoTtusaeHmMa R;, € 33a4aHHOM CKOPOCTbIO U3MeHeHus (pa3BEpTKM),
BHE 3aBUCMMOCTM OT HanpsaxeHuns Ha XUT (B npegenax paboyero grManasoHa HanpaKeHus, TOKa
N MOLWHOCTUN ANs ucnonb3yemoro AHanusartopa) (cm. pucyHok 20).

BKkntoyeHme wara pasBEPTKM CONPOTMBAEHMA B nNporpammy TectuposaHma XUT
npounsBoauMTca nytem Bbibopa perknma "Pa3sepTKa R" M3 BbiNagatolero Cnvcka pexmmoB
paboTbl AN KOHKpeTHoro wara (cm. noapasgen 20.2).

HauyanbHoe conpoTuBneHuMe pas3BEPTKM Rj;, pPaBHO KaK M KOHEYHOe COMpOTUBAEHME
pa3BépTkM R;, MoXeT O6biITb BbIOpaHO NO6Oro 3HayYeHUA M3 paboyero AnanasoHa
ncnoab3yemoro npubopa.

Mpu napannenpHoi paboTe npubopos (cm. pasaen 12) paboumnin AMana3oH CONPOTUBIEHNSA
Pa3BEPTKM YyMeEHbLUAETCA MNPOMNOPLMOHANBHO YMUCAY NapannenbHo paboTarowmx npubopos
B rpynne (Hanpumep, npu napannenbHon paborte gecatn AHanmsatopos ACK150.24.1750.1
Haya/NbHOE U KOHEeYHOe 3HaYeHMe COMPOTMUBAEHUA Pa3BEPTKU MOXKHO BblbMpaTb M3 AMana3oHa
JONyCTUMBbIX 3HadeHut oT 0,001 po 0,250 Om). Mpu 3TOM MrHOBEHHOE COMPOTUBAEHME
Pa3BEPTKM YMHOMXKAETCA NOPOBHY MeXKAy BCeMun Npnbopamm B napannenbHom rpynne.

3aaHHaA CKOPOCTb Pa3BEPTKM TOKA AO0/KHA ObiTb TaKOW, 4TOObl AAMTENbHOCTb Liara
Pa3BEPTKMU COMPOTUBIEHUA Nonagana B pabounii ananasoH npubopa — ot 0,2 ¢ Ao 325 cyt
(npn napannenbHo pabote AHanM3aTopoB B AManasoH oT 1 ¢ go 325 cyT).
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PucyHok 20 - Pa3BépTKa conpoTtmsaeHuma paspaga XUT

AnnapaTHbIX  NOAAMANA30H  HaMPAXEeHWA ANA  Wwara pPasBEPTKM  CONPOTUBNEHUA
COXPaHAETCA TaKMM »Ke, KakMM OH Obin BblibpaH Ha npeablaywem ware nporpammbl
TectupoBaHua XUT. Ecnm war pa3BéPTKM CONPOTUBNEHMA ABNAETCA NEpPBbIM B 4acTM LUArOB
noAroToBKM NporpaMmbl TectuposaHma XUT, ninbo nepsBbiM B LMKANYECKOM YAaCTU NPOrpaMmbl,
BbIOOP anmapaTHOro NoaAnanas’oHa HanpsAXKeHMA OCYLLEeCTBASETCA Ha OCHOBAHMW 33a[3aHHOTO
OrpaHMYEHUA MAKCMMANbHOro HanpsxkeHusa Ha XUT "Umakc:" (cm. pucyHok 90). Ecam
OrpaHMYeHMe MAKCMMaNbHOro HanpsaxeHma Ha XUT He wucnonb3yetcs (none BBoAa
OrpaHMYEHUA MAKCMMANbHOIO HanpseHuAa Ha XWUT ocTtaBneHo nycTbiM MpWU  3a4aHuu
nporpammbl TectuposaHusa XWUT), aBTOMaTMYeckM BbibMpaeTca CcTaplwnii  annapaTHbIN
NoAANanasoH HanpaXKeHus.

Boibop anmapaTHOro noagmanasoHa TOKa OCyLLecTBaseTca npubopom aBTOMATUYECKM
Ha OCHOBE MeHbLIero M3 3afaHHblX conpoTMBaeHU R; M Ry M MeHblero mM3 3Ha4YeHui
MAKCMMaNnbHOTO HanpaXeHua Ana BblOpaHHOro annapaTHOro noaavana3oHa HanpAXKeHUA
M 334aHHOTO OrpaHUYEHUs MAKCUMaJIbHOro HanpsaxkeHua Ha XUT "Umakc:" (cm. pucyHok 90).
Echn orpaHuyeHne MaKCMManbHOro HanpsxeHuAa Ha XUT He wucnonb3yetca (nosne BBOAA
OrpaHMYEHUA MAKCMMANbHOTO HanpseHuAa Ha XWUT ocTaBneHo nycTbiM MpWU  334aHuu
nporpammbl TecTupoBaHua XWUT), ana pacyeta makcumasnbHOro Toka yepe3s XUT Bo Bpems
BbINO/IHEHWA LWAra Pa3BepTKM CONpPOTUBAEHMA WM Bbibopa annapaTHOro noaauanasoHa TOKa
MCNOb3yeTCA TO/IbKO MAaKCMMANbHOE 3Ha4YeHWe Hanpa)KeHua AnA BblbpaHHOro annapaTHOro
NnoAAnanasoHa HanNpPAaXKeHUs.

Mpu napannenbHoin pabote AHanM3aTOPOB BCEraa aBTOMATUYECKU BbliOMpaeTca cTaplini
annapaTHbIM NoAAMana3oH ToKa. ANnapaTHbI NoAAMANa30H HANPAXKEHUA NP NapanienbHon
pabote npnbopoB aBTOMATMYECKM BblOMPAETCA TONbKO HAa OCHOBE 33a43HHOI0 OrpaHUYeHus
MaKCMManbHOro HanpsaxeHua Ha XUT "Umakc:" (cm. pasgen 12).

BHUMAHUE! [Ona KoppeKkTHoro Bbi6bopa npubopom nopxogauwero noaAavanasoHa
HanNPAXXeHUA W TOKA WU MNOBbIWEHUA TOYHOCTU MU3MEPEHUA, PEKOMEHAYeTCA BBOAUTb
pasymHble 3HAYeHUA B MNONA BBOAA MNApPaMeTpPoOB OrpaHMYeHus, B 4vacTHoctn "Umakc:"
(cm. pucyHok 90)!

Bo BpemAa wara pasBéPTKU conpoTmeaeHnA AHanusatop MmoxKeT wuamepatb ESR
Tectupyemoro XUT meTogom nepuoamyeckoro npepbiBaHMA TOKa (cm. nogpasaen 14.2).

B daiinax pesynbTaToB M3MepeHuit (cm. pasgen 16) war pasBépTKM CONpPOTUBIEHMA
pa3paga XUT umeet mapkep wara "SCNR".
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11.15 PeXxmm nmnynbcoB TOKa

Ha ware mmnynbcoB ToKa AHanusaTop nopaet yepes Tectupyembin XUT yepeaytowmnecsa
MMNYAbCbl TOKAa 3a4aHHbIX 3Ha4YeHUN |y 1 I, Npu aTom ToK |3 NogaeTca Ha 3agaHHoe Bpema Ty,
a ToK |, noaaeTcs Ha 3agaHHoe Bpems T, (CM. pUCYHOK 21).

BennumHa TtoKa yepes XUT B xoae nogaym KaxK4oro Mmnyabca TOKa NoAaeprkuBaeTca
AHanun3aTopom Ha 3agaHHOM [lonb3oBaTesiem ypoBHE U He 3aBUCUT OT HanpaxeHua Ha XUT
(B npepenax paboyero AmanasoHa HaNPSXEHUS W MOLWHOCTM AN UCMOJ/Ib3YEMOro
AHanusaTopa).

BkatoueHume wara MMNynbCoOB TOKa B Nporpammy tectuposaHua XUT npomnssoanTca nytem
Bblbopa pexuma "Umnynbe I 13 BbiNnagarowero cNMcka PexKMMoB paboTbl A8 KOHKPETHOro
wara (cm. nogpasgen 20.2).

Tok |3, paBHO KaK U TOK |, MOKeT 6bITb BbiIOpaH ntoboro 3HavyeHUsa 13 paboyero guanasoHa
ncnonblyemoro npubopa, M MOXKET ObiTb KaK MNONOXMUTENbHbIM (TOK 3apaga), TakK
W OTpMuaTeNbHbIM (TOK paspaaa).

MNpu napannenbHoit paborte npubopos (cm. pasgen 12) pabounit amana3oH TOKa
YBE/IMYMBAETCA MPONOPLMOHANBHO YMCAYy NapannenbHo paboTtatowmx npubopos B rpynne
(Hanpumep, npu napannenoHon pabote aecatm AHanusatopos ACK150.24.1750.1 3HauyeHue
TOKa A1A MMMNY/NbCOB MOYKHO BblObUpaTbh M3 gManasoHa oT mmHyc 1500 A go natoc 1500 A). Mpwu
3TOM TOK KaXAoro MmMmnynabca AeAUTCA NOPOBHY MexKay Bcemu npubopamu B napanienbHom
rpynne.

3agaHHaa pgnutenbHocTb Ty M T, MMNyAbCOB TOKAa MOXKeT ObiTb BblOpaHa nto60M
n3 paboyero amanasoHa npubopa — ot 0,2 ¢ go 325 cyt (npu napannenbHoh pabote
AHannsaTopoB 13 gmManasoHa ot 1 ¢ go 325 cyT).
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PucyHOK 21 - PeXXnm nmnybCcoB TOKa

AnnapaTHbI NoaAnanasoH TOKa BblOMpaeTca aBTOMATMYECKW, Ha OCHOBaHMM 6OMbLIErO
M3 3HayeHnin Toka |3 m I (no abconoTHOM BenuumHe). MNpu napannensHon pabote
AHann3aTopoBs Bceraa aBTOMaTMUYECKM BblbMpPaeTca cTapLlunii annapaTHbI nogananasoH ToKa.

Boibop annapaTHOro noAAMana3’oHa HANPAXKEeHMA OCYLLECTBAAETCA aBTOMATMYECKM
Ha OCHOBaHWW 3aJaHHOrO0 OrpaHUYEeHUs MaKCMMaNbHOro HanpsaxeHua Ha XUT "Umakc:"
(cm. pucyHok 90). Ecnmn orpaHuMYeHMe MaKCMManbHOro HanpsaxeHus Ha XUT He ncnonb3yeTtca
(none BBOAA OrpaHWYEHMA MAKCMMaNbHOrO HanpsKeHua Ha XWUT ocTaBneHo MycTbiM Npu
334aHUK nporpaMmbl TecTMpoBaHua XUT), aBToMaTUYECKM BbiGMpaAeTca CTapLluMii annapaTHbIn
noAANana3’oH HanpPAXKEeHUA.

BHUMAHUE! [Ona KoppeKTHoro Bblbopa npubopom noaxoaAwero noaguanasoHa
Hanps)eHUA W MNOBbIWEHUA TOYHOCTU M3MEPEHUN, PEKOMEeHAyeTCsi BBOAUTb pPasyMHble
3HaueHus B NOAA BBOAA NApPaMeTPOoB orpaHMueHus, B YactHoctn "Umakc:" (cm. pucyHok 90)!
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lWar uMMnynbCcOB TOKa MMeEET [ABa HACTPaMBAEMbIX KPUTEPWUA OKOHYaHMA LWara
(cm. pucyHoK 22):

o JlocTuxKeHue HanpaxeHnem Ha XUT 3agaHHOro Hanpa*KeHnAa oKoHYaHuA wara Ugnp;
e licTeyeHne OTBEAEHHOIO BpemeH#u wara Tenp.
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PUCYHOK 22 - KpuTepum OKOHYaHMA LWara UMMyabCoB TOKA
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3afaHHOe  Hanps)KeHMe  OKOH4YaHuA wara Ugyp Bblbupaetca  Monb3osatenem
npu $opmmpoBaHUM Nporpammbl TectupoaHusa XUT n3 paboyero gnanasoHa MCNOAb3yemoro
AHanuzatopa. OKOHYaHMe Wwara WMNY/JbCOB TOKAa MPOUCXOAMT, KaK TOJIbKO Tekyuiee
HanpaxeHne Ha XWUT KOCHeTCA 3a4aHHOrO YPOBHA HaMpaXeHuUa OKOH4YaHuA wara Ugnp.
KpuTepnin OKOHYaHMA Wwara nNo AOCTUMKEHWUIO 334aHHOro HanpsaxeHums Ha XUT MOKHO
OTK/IIOYUTb, OCTaBMB MOJIe BBOAA HANPAXKEHUA OKOHYAHWUA MYCTbIM NMPU 3343aHMU NPOrPaMMbI
TecTupoBanua (cm. noapasaen 20.2).

MaKcMmanbHas AnuMTenbHOCTb Wara (oTBegeHHoe Bpems wara) Tenp BblbupaeTca
Monb3oBaTenem us gonyctmmoro guanasoHa ot 0,2 ¢ go 325 cyt (npu napannenoHon pabote
AHanuszaTtopos u3 aAmanasoHa oT 1 ¢ go 325 cyt). Kputepuii oKoHYaHMS wWara no UCTEYEHUIO
3a/1aHHOTO BPEMEHU OTKIIOYUTL HEeNb3si, OAHAKO BO3MOXHO 3a4aTb 3aBefoMO b60/bluee
3HAaYeHWe npenenbHOro BPeMEeHM LWara, Yem oxuaaeTca npu tectmposaHum XUT, uTobbl
OAHHbIN KpUTEPUIA HUKOTAa He cpaboTan.

OKOHYaHMe Wara MMMYAbCOB TOKAa NPOMCXOAMT Mnpwu cpabaTtbiBaHMM Atoboro (xota Obl
OZHOr0) M3 3aZlaHHbIX KPUTEPUEB OKOHYAHMS.

Bo Bpems BbINONHEHWUA LWaAra MMMNYAbCOB TOKA AHanusatop uamepseTt u ¢ukcmpyet ESR
Tectupyemoro XUT npu Kaxgoh cmeHe Toka (oT Iy K | n obpatHo, oT I, K |;). MogpobHee
cm. nogpasaen 14.3.

Mpu 3agaHuUM nporpammbl TecTupoBaHua (cm. noapasgen 20.2) HacTpoKKa wara
MMMY/NbCOB TOKa 3aHMMAET ABa Nona (gBe cTPokK). Mo 3ToM NpUYMHE pexkum MMMNYAbCOB TOKA
He MOXeT 6biTb BblbpaH AnA nociegHero wara NoArotoBku (wara Ne3), nocneaHero wara
UMKAMYeckor Yactu (wara Ne45) n nocnegHero wara 3aBeplueHua TecTupoBaHua (wara No48).

B dainax pe3ynbtatoB usmepeHuin (cm. pasgen 16) war MMny/ibCoOB TOKA MMEEeT MapKep
wara "IMPI".

11.16 PeXXm mmnynbCcoB MOLLLHOCTH

Ha ware nmnynbcoB MOLLHOCTU AHanmn3aTop nNoAaeT Ha Tectupyembin XUT yepeaytowmeca
MMMNY/IbCbl MOLLHOCTM 3a4aHHbIX 3HavyeHuit P; u P, npu 3tom mowHoctb P; nogaetcs
Ha 3agaHHoe Bpema T1, a mowHocTb P, nogaeTca Ha 3aaaHHoe Bpema T, (CM. pucyHOK 23).

BennumHa mowHoctM Ha XUT B Xo4e nojaunm  KaXaoro WMmMNyabCa  MOLLHOCTHM
nogaepxmeaetrca AHanM3aToOpoOM Ha 33agaHHOM [lonb3oBaTenem YpPOBHE M He 3aBUCUT OT
HanpsxkeHns Ha XUT (B npepenax paboyero AuvanasoHa HaNpsKeHMA W ToKa Ans
ncnonb3yemoro AHanusaTopa).
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BKkAtouyeHme wara MMnynbCoB MOLLHOCTM B Nporpammy tectmposaHma XUT npoussogmtca
nytem Bblbopa pexuma "Umnynbc P" u3 Bbinagalowlero crnucka penmos paboTbl ans
KOHKpeTHoro wara (cm. noapasaen 20.2).

MouwHocTb P;, paBHO Kak M mowHOCTb P, moxeT ObiTb BblbpaHa nb6oro 3HaveHuA
u3 paboyero AmanasoHa WCNO/sbayemoro npubopa, MU MOXKET OblTb KaK MOM0XKUTENbHOM
(MowHOCTb 3apsaaa), Tak U OTpuULaTeENbHON (MOLLHOCTL paspaaa).

Mpw napannenbHoit pabote npubopos (cm. pasgen 12) paboumit gManasoH MOLLHOCTU
YBE/IMYMBAETCA MNPOMNOPLMOHANIBHO YMCAYy napannenpHo pabotatowmx npubopos B rpynne
(Hanpumep, nNpwn napannenbHon pabote aecATM AHanusatopoB ACK150.24.1750.1 3HauyeHue
MOLLHOCTM ANA MMMNY/JbCOB MOXHO BblOMpaTb M3 AManasoHa oT MuHyc 17,5 KBT go natoc
17,5 KBT). Mpu 3TOM MOLLHOCTb Ka)AOro MMMy/AbCa AOENUTCA MOPOBHY MeXay BCemMu
npubopamu B NapanienbHom rpynne.

MaKcumanbHbIA TOK, KOTOpbIN cnocobeH obecneunTb AHanM3aTop Ha Lwware MMMyAbCcoB
MOLLHOCTM, COOTBETCTBYET MAKCMMaJibHOMY TOKY ANA WMCNoAb3yemoro npubopa. Tak, npu
ncnonb3osaHmnM AHanmsatopa ACK150.24.1750.1, ecan 3HA4YeHME MOLLHOCTM oO4vepenHoro
umnynbca coctasnnet 1500 BT (no abcontoTHOMY 3HaYeHUIO), a TeKyllee HanpaxeHue Ha XUT
meHee 10 B, npubop byaet orpaHnymBatb Tok Yyepe3 XUT Ha yposHe 150 A (no abcontoTHOMy
3HaYeHUI0).

3agaHHas anutenbHocTb Ty M T MMNYNbCOB MOLWLHOCTM MOMKET ObiTb BblbpaHa 060
n3 paboyero amanasoHa npubopa — ot 0,2 ¢ go 325 cyt (npu napannenbHol pabote
AHannsaTopoB M3 gmManasoHa ot 1 ¢ go 325 cyrT).
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PucyHoOK 23 - Pexxum nmnynbcoB MOLLHOCTH

Boibop annapaTHOro noaAnvanasoHa HanpsXeHUA OCYLecTBAAeTCA aBTOMAaTUYeCKU
Ha OCHOBaHWW 3aJaHHOrO OrpaHUYEeHUs MaKCMMasibHOro HanpaxeHuma Ha XUT "Umakc:"
(cm. pucyHok 90). Ecnmn orpaHuMYeHMe MaKCMMaIbHOro Hanpsa»KeHusa Ha XUT He ucnonb3yeTcs
(none BBOAA OrpaHWYEHMA MAKCMMaNbHOrO HanpsaKeHua Ha XWUT ocTaBneHo NycTbiM Npu
334aHUK nporpaMmbl TecTMpoBaHma XUT), aBToMaTUYeCKM BblOMpaeTCca CTapluMii annapaTHbIN
noaAananasoH HaNpPAXeEHUA.

Bbibop anmapaTHOro nogAuanasoHa TOKa OCywecTBaseTca npubopom aBTOMATUYECKM
Ha OCHOBaHWW 6ONblUEro M3 3HaYeHuit mowHoctM P; M P, (no abcontoTHoW BenuyuHe)
M 33[aHHOrO OrpaHMYeHMa MUHMMaANIbHOTrO HanpsxeHus Ha XUT "Umun:" (cm. pucyHok 90).
Hanpumep, npun pabote ¢ AHanmzatopom ACK150.24.1750.1, npu 3agaHHOM molwHOCTU Pj
400 BT, 3agaHHon mowHoctM P, mumHyc 300 BT M 3agaHHOM OrpaHMYeHUU MUHUMANbHOTO
HanpseHua Ha XUT 10 B, byaeT aBToMaTMUYeCKM BbibpaH Maaawmin noaamnanasoH Toka — 40 A,
NMOCKO/IbKY BO BPeMA BbINO/IHEHUA wara Tok Yepe3 XUT He npesbicuT 400 BT/ 10 B =40 A. Ecaun
orpaHMyYeHne MMHUMANbHOTO HanpsxXeHus Ha XUT He ucnosb3yeTca (Nose BBOAA OrpaHUYEHUs
MUWHUMANIbHOTO HanpsxeHua Ha XWUT ocTtaBneHO nMycTbim Npu  33a4aHUM  MPOrpammbl
TecTnpoBaHua XUT), ans pacyeta MakcMmMasibHOro ToKa Yepes XUT Bo Bpems BbINONHEHUSA Lara
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MMNYAbCOB MOLWMHOCTM M Bblbopa annapaTHOro noaAuanas’oHa TOKa MCNOAb3yeTcA
MWHMMa/IbHOE 3HaYeHWe HanpsaXKeHMa 3 paboyero ananasoHa AHanmsaTtopa — 1 B.

Mpwn napannenbHoi paboTe AHanM3aToOpPOB BCerga aBTOMATUYECKM BblOMpPAEeTCa CTapLumi
annapaTHbIM NoAAMana3oH ToKa. ANNapaTHbI NOAAMANA30H HANPAXKEHUA NPW NapannenbHom
paboTte npMbOpPOB aBTOMATUYECKU BbIOMPAETCA TO/IbKO Ha OCHOBE 33a4aHHOro OrpaHUYeHus
MaKCMManbHoro HanpsaxeHma Ha XUT "Umakc:" (cm. pasgen 12).

BHUMAHUE! [Ona KoppeKkTHoro Bbibopa npubopom nopxogawero noaAvanasoHa
HanNPAXXeHUA WU TOKA WU NOBbIWEHUA TOYHOCTU WU3MEPEHUNA, PEKOMEHAYeTCA BBOAUTb
pasymHble 3Ha4YeHUA B NONA BBOAA NApPaMeTPOB OrpaHuM4YeHusa, B 4YactHoctu "UmwuH:"
n "Umakc:" (cm. pucyHok 90)!

lWar umnynbcoB MOLWHOCTM MMeeT ABa HacCTpamBaeMbIX KPUTEPUA OKOHYAHMA Lara
(cm. pucyHok 24):

e JlocTuxKeHune HanpaxeHnem Ha XUT 3a4aHHOro HanparKeHnAa oKoHYaHUA wara Ugnp;
e licTeyeHne OTBEAEHHOTO BpemeHu wara Tenp.
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PucyHOK 24 - KpuTepum OKOHYaHKUA Wara UMnybCoOB MOLLHOCTH
3afaHHOe  Hanps)eHuMe  OKOH4YaHuA wara Ugyp Bblbupaetca  Monb3osatenem

npu GpopmmnpoBaHUM Nporpammbl TectupoaHuna XUT u3 paboyero grManaszoHa UCNoab3yemoro
AHanusatopa. OKOHYaHMWe LWara MMNYJbCOB MOLLHOCTM MPOUCXOAMUT, KaK TONbKO TeKyliee
HanpaxeHne Ha XWUT KOCHeTCA 3a4aHHOrO YPOBHA HaNpAXeHWA OKOH4YaHuA wara Ugnp.
KpuTepnin OKOHYaHMA Wara NO AOCTUMKEHWUIOD 33[aHHOro HanpaxeHns Ha XUT MOMKHO
OTK/IIOYUTb, OCTaBMB MOJie BBOAA HaNpPAXEeHUA OKOHYaHWA NYCTbIM NPWU 33a4aHUWU NPOrPamMmbl
TecTupoBanua (cm. noapasaen 20.2).

MaKcMmanbHas AnuMTenbHOCTb Wara (oTBegeHHoe Bpems wara) Tenp BblbupaeTca
Monb3oBaTenem u3 gonycTmmoro guanasoHa ot 0,2 ¢ Ao 325 cyT (npu napannensHon pabote
AHanusaTopoB U3 aAmanasoHa oT 1 ¢ ao 325 cyT). Kputepmuin OKOHYaHUA LWara no UCTEYEHUIO
33[,@aHHOTO BPEMEHW OTKAUYUTb HeNb3A, OAHAKO BO3MOXKHO 3a4aTb 3aBefoMo 60nbluee
3HauyeHMe npefenbHOro BPEMEHM Luara, Yem OXupaaeTcAa npu TectupoBaHun XWUT, 4yTtobbl
OAHHbIV KpUTEPUIA HUKOTAA He cpaboTan.

OKOHYaHMe wWwara WMMNY/AbCOB MOLLHOCTM MNPOUCXOANT npu  cpabaTtbiBaHuUM noboro
(xoTa 6bl OAHOMO) U3 33AaHHbIX KPUTEPUEB OKOHYAHUA.

Bo BpemsA BbINOAHEHMA LWara MMMNy1bCOB MOLLHOCTU AHanuM3aTop usmepsaet u Gukcmpyet
ESR Tectupyemoro XMUT npu KaxKaoh cmeHe mowHocTn (oT P; K P, U obpaTHo, oT P, K Py).
MoapobHee cm. noapasaen 14.3.

Mpwn 3agaHuK nporpammbl TecTupoBaHua (cm. nogpasgen 20.2) HacTpoMka wara
MMMYNbCOB MOLLHOCTM 3aHMMAET ABa Nona (ase cTpoku). Mo 3ToM NpUUYnHE pexkMM MMNYbCOB
MOLLHOCTM HE MOMKeT bbITb BbIOpaH A1a nocieaHero wara noarotosku (wara Ne3), nocnegHero
Wwara uMKAMyeckoh dactu (wara Ne45) M nocnegHero wara 3aBeplleHUs TecTMpPOBaHMUA
(wara No48).

B ¢arinax pesynbtaToB M3mepeHui (cm. pasgen 16) war MmnynbCoB MOLLHOCTU MMeeT
Mmapkep wara "IMPP".
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11.17 PeXxmm nmnynbcoB CONPOTUBNEHUA

Ha ware nmnynbcoB conpoTuBneHnsa paspaaa AHanusaTop nogaet Ha Tectupyembiin XUT
yepeayrowmecas MMMNYAbCbl COMPOTMBAEHWUA 3afaHHbIX 3HavyeHUn R; u Ry, npu 3tom
conpotmeneHne R; nogaetcA Ha 3agaHHoe Bpema Ti, a conpotmeBneHne R; nopaetca
Ha 3agaHHoe Bpema T, (cMm. pUcyHoK 25).

BennumHa conpotmBneHua paspaga XUT B xode nogaun  KaxAaoro uMmnynabca
COMPOTMBNIEHNA nNoAnepKMBaeTca AHaANM3aTOPOM HA 33gaHHOM [losib3oBaTtenem ypoBHe
M He 3aBUCUT OT HanpskeHus Ha XUT (B npeaenax paboyero AmanasoHa HaMNpsAMKeHMA, TOKa
N MOLLHOCTU ANA MCnonb3yemoro AHanusaTtopa).

BkatoyeHne wara MMMNYAbCOB CONPOTUBAEHUMA B nNporpammy TectuposaHma XUT
npousBoguTca nytem Bblbopa pexuma "Umnynbc R" 13 BbiNagalowWero CnmMcka pexmmos
paboTbl AN KOHKpeTHoro wara (cm. nogpasgen 20.2).

ConpoTtusneHne R;, paBHO Kak W conpoTtuBneHne R, mMoXKeT 6biTb BblbpaHO ntoboro
3HauyeHuA 13 paboyero grnanasoHa Ucnoab3yemoro npubopa.

Mpu napannenbHoi paboTe npubopos (cm. pasgen 12) paboumnin AgManasoH CONPOTUBIEHUSA
YMEHbLLAEeTCss NPOMOPUMOHANbHO YMCAY nNapannenbHo paboTatowmx npuboposB B rpynne
(Hanpumep, npu napannenbHon pabote paecatm AHanmsaTopoB ACK150.24.1750.1
conpotmsneHns Ry 1 Ry MOXKHO BbIGUpaTh M3 AManasoHa AonycTuMbIx 3HadeHuin ot 0,001 go
0,250 Om). Mpwn 3TOM CONPOTUBAEHNE KAXKAOM0 MMMYNbCa YMHOXKAETCA NOPOBHY MeXAy BCeMM
npubopamu B NnapannenbHou rpynne.

3agaHHasa aantenbHocTb Tq U T, UMNYNLCOB CONPOTUBIEHMA MOXKET ObiTb BblOpaHa Nt0601
u3 pabouero guanasoHa npubopa — ot 0,2 ¢ go 325 cyt (npu napannenbHoih pabote
AHanunsaTopoB M3 AnanasoHa oT 1 ¢ go 325 cyr).
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PucyHoK 25 - Pexxnm nmnynbcos conpoTUBeHMA

AnnapaTHbIn  NOAAMANA30H HANPAXeHua AAA  Wwara  MMMOY/IbCOB  COMPOTUBAEHUA
COXPAHAETCA TaKMM »Ke, Kakum OH Obln BblbpaH Ha npegblayuiem Lware nporpammol
TectnposaHma XUT. Ecan war MmnyabCoB CONPOTMBAEHUA ABAAETCA NEepPBbiM B YacTU LIAroB
NoAroToBKW Nporpammbl TectupoBaHua XUT, nMbo nepBbiM B LLUKANYECKOWN YaCTU NPOrpaMmbil,
BbIbOp anmapaTHOro nogAuana3oHa HanpAXKeHUA OCYLLEeCTBAAETCA Ha OCHOBAHUM 3afaHHOTO
OrpaHUYEHUA MaKCUMMasbHOro HanpsaxkeHus Ha XUT "Umakc:" (cm. pucyHok 90). Ecam
OrpaHUYEHME MAKCMMANbHOrO HanpsaKeHua Ha XUT He wucnonb3yetca (none BBoAa
OrpaHNYEeHNA MAKCMMANIbHOro HanpsaxeHuMa Ha XWUT ocTaBneHo nycTbimM MNpu  334aHuu
nporpammbl  TectupoBaHua XWUT), aBTOMaTU4YeCKM BblIOBMpaeTCcA CTapwuin  annapaTHbIN
noAanmanas’oH HanpaxeHus.

Bbibop anmapaTHOro noaananasoHa TOKa oOcywecTBaseTcA npubopom aBTOMaTUYECKU
Ha OCHOBE MeHbllero M3 3afAaHHbiX conpoTmsneHMn R; o Ry M meHbwero w3 3HayeHun
MaKCMMaNbHOTO HanpAXeHua Ana BblOpaHHOro annapaTHOro noaavanasoHa HanpAXKeHUA
N 3aAaHHOr0 OrPaHUYEHMUA MAKCMMaNbHOTO HanpsxeHua Ha XUT "Umakc:" (cm. pucyHok 90).
Echn orpaHuyeHne maKcMmanbHOro HanpsxeHua Ha XUT He wucnonb3yetca (none BBOAA
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OrpaHMYeHUA MAKCUMANbHOro HanpaxeHna Ha XWUT ocTaBaeHO nycTbiM NpuU  334aHUn
nporpammbl TecTupoBanua XWUT), ana pacyeta mMaKkcMmanbHOro Toka yepe3s XUT Bo Bpems
BbINO/IHEHWA LAra MMMNY1bCOB CONPOTUBAEHMA M Bblbopa annapaTHOro nogAnanasoHa TOKa
MCNO/Ib3yeTCA TONIbKO MaKCMMA/NbHOE 3Ha4YeHWe HanpsaXeHws ANA BbIOPAHHOro anmapaTHOro
noaAnanasoHa HanpaKeHus.

Mpn napannenbHoi paboTe AHanM3aToOpPOB BCerga aBTOMATUYECKM BblOMpPAETCa CTapluimi
annapaTtHbIM NogAanana3oH ToKa. AnnapaTtHbIA No4AMana3oH HanPAXKEHUA NPU NapannenbHoM
paboTte npMbOpPOB aBTOMATUYECKN BbIOMPAETCA TO/IbKO Ha OCHOBE 33a4aHHOro OrpaHuMYeHus
MaKCMMa/IbHOTro HanpsaxKeHusa Ha XMUT "Umakc:" (cm. pasgen 12).

BHUMAHUE! [Ona KoppeKkTHoro Bbi6bopa npubopom noaxopAwero noaauanasoHa
HanNpPAXXeHUA U TOKA WU MNOBbLIWEHUA TOYHOCTM WU3MEPEHUNA, PEKOMEHAYEeTCA BBOAUTb
pasymHble 3HaYeHUA B MNOAA BBOAA NApPaMeTpPoOB OrpaHMYeHus, B 4acTtHoctu "Umakc:"
(cm. pucyHok 90)!

LLar umnynbcoB CONPOTUBNAEHUA MMeEET ABa HAaCTPAMBAEMbIX KPUTEPUA OKOHYAHMA LWara
(cm. pucyHoK 26):

e YMmeHblueHMe HanpaKeHua Ha XUT o 3agaHHOro HanpAaXeHna oKoHYaHuA wara Ugp;
e licTeyeHne oTBeAeHHOrO BpemeHu wara Tenp.
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PUCYHOK 26 - KpuTepunm OKOHYaHMA wara MMnyabCo8 CONPOTUBAEHMUA

3afaHHOe  Hanps)KeHuMe  OKOH4YaHuA wara Ugyp Bblbupaetca  Monb3osatenem
npu GopmmpoBaHUM Nporpammbl TectupoBaHusa XUT u3s paboyero grManasoHa UCNoib3yemoro
AHanuzatopa. Kputepuin oKOHYaHMA Wara No AOCTUMNKEHMUIO 33a[aHHOro HanpsaKeHua Ha XUT
MOJHO OTKAOYUTb, OCTaBMB MOJle BBOAA HAMNPAMEHMA OKOHYaHWA MyCTbiIM NPW 3adaHuun
nporpammbl TeCTUpoBaHuA (cMm. nogpasgen 20.2).

MaKcMmanbHas AnuMTenbHOCTb Wara (oTBegeHHoe Bpems wara) Tenp BblbupaeTca
Monb3oBaTenem u3 gonycTmmoro guanasoHa ot 0,2 ¢ Ao 325 cyT (npu napannensHon pabote
AHanusaTopoB U3 AmanasoHa oT 1 ¢ ao 325 cyT). Kputepmin OKOHYaHUA LWara no UCTEYEHUIO
33[,@aHHOTO BPEMEHW OTKAUYUTb HeNb3A, OAHAKO BO3MOXKHO 3a4aTb 3aBefoMo 60nbluee
3HauyeHMe npefenbHOro BPEMEHM Luara, Yem OXupaaeTcAa npu TectupoBaHun XWUT, 4yTtobbl
OAHHbIV KpUTEPUIA HUKOTAA He cpaboTan.

OKOH4YaHMe wWwara MMNy/abCOB COMPOTUBAEHUA MPOUCXOAUT Npu cpabaTbiBaHMKM noboro
(xoTa 6bl OAHOMO) U3 33AaHHbIX KPUTEPUEB OKOHYAHUA.

Bo BpemA BbIMNOJHEHMA LWara WMMNYAbCOB CONPOTUBAEHUMA AHanusaTop usmepset
n pukcmpyet ESR Tectupyemoro XUT npu Kaxkaon cmeHe conpotusaeHns (oT Ry K Ry n obpaTHo,
oT R; K Ry). MoapobHee cm. nogpasgen 14.3.

Mpwn 3agaHuK nporpammbl TecTupoBaHua (cm. nogpasgen 20.2) HacTpoMka wara
MMMYNbCOB COMPOTUB/IEHUA 3aHMMaeT ABa NonA (4Be cTpoku). Mo 3TOM MpUUMHE peXUM
MMMY/bCOB COMPOTUBAEHUA HE MOXKET BbITb BbIOpPaH A5 NocnegHero wara noarotoBku (wara
Ne3), nocnegHero wara umkamMdeckon yactu (wara Ne45) n nocnegHero wara 3aBepLUEHUN
TecTnpoBaHuA (wara Ne4s8).

B daitnax pesynbtatoB M3MepeHuit (cm. pasaen 16) war umMnyabcoB CONPOTUBAEHUA UMEET
mapkep wara "IMPR".
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11.18 PaboTa no Tabamuam

11.18.1 O6buwme yKasaHuA

AHanuzaTtopbl ACK150.24.1750.1, ACK75.48.1750.1, ACK100.24.650.1 n ACK50.48.650.1
CcnocobHbl paboTaTb NO Tabavuam TOKa, MOLLHOCTU U COMPOTUBAEHUA. PaboTa no Tabauuam
MOXeT noTpeboBaTbCcA B C/y4ae HEOOXOAMMOCTM peanm3alun CAOXKHbIX 3aKOHOMepHOoCTel
(npodunein) nsmeHeHns ToKa, MOLLHOCTM UM CONPOTMUBAEHUA, 3a4aTb KOTOPbIE C MOMOLLbIO
TUNOBbLIX PEXMMOB TecTUpoBaHMA (cm. nogpasgensl 11.3 — 11.17) 3aTpyAHUTENbHO WM
HEBO3MOXHO. XapaKTepHbIM MPUMEPOM ABAAKTCA NPOPUAN TOKA M MOLLHOCTM HakonuTenemn
SHEPrUn 3NEeKTPUYECKUX U TMOPUAHDBIX TPAHCNOPTHbLIX CPEACTB NPU UX ABUMKEHUWN B PA3/IUYHbIX
€3,0BbIX LUMKIaX, HanpMmep, B rOpOACKOM LMKNEe e34bl, B 3arOpOAHOM LMKAe e34bl, npodunnm
NEDC, EPA, JC08, WLTC, NRTC u ntobble apyrve. Pabota no tabnuvuam TOKa, MOLLHOCTM
N conpoTMBAEHUA ByaeT TaKkKe nose3Ha aas umutaumm pabotbl Tectupyemoro XMUT B cocTaBe
CO/IHEYHbIX YCTAaHOBOK, BETPOYCTAHOBOK, a TaKXe B COCTaBe /obbix CUCTEM, B KOTOPbIX
M3MeHeHME TOKA, MOLLHOCTU MW COMPOTUBAEHUA HArpy3ku Ha XUT npomncxoauT No CNOXKHbIM
3aKOHOMEPHOCTAM.
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PucyHok 27 - Mpumep paboTbl No Tabaumue MOLWHOCTH

BHUMAHMUE! Pabota no tabanuam BO3MOXKHA TONLKO Nnopg, ynpasJieHUnem Komnblotepa!
[Daxke KpaTKoBpemMeHHaA noTepsA CBA3UM MeXAy AHaAM3aTopoM U KOMNbIOTEPOM
(KomnblotepHbim UHTepdeiicom, cm. pasaen 20) Bo Bpema paboTtbl npubopa no tabanuam
npueeAeT K aBapMMHOMY NpepbiBaHUIO BbINOJIHEHUA NPOrpPamMMbl TeCTUPOBaHUA!

Tabnnua — 310 cneumanbHbIM 06Pa3oM NOArOTOBAEHHbIM TEKCTOBbIN dalin, Kaxkaan CTPoKa
KOTOPOro OnucbiBaeT HeobxoaMmoe 3HavyeHMe TOKa, MOLLHOCTU WAM  COMPOTUBAEHMUS
B 3a/1aHHbIA MOMEHT BPEMEHMU:

Bpemsa(c);Tok(A) Bpemsa(c);MowwHocTb(BT) Bpemsa(c);ConpoTtnsneHmne(Om)
025.178 10 205.645 -2.2;0.498

0.110.313 11.5 110.534 -1;0.315

0.2-5.983 12.2 -52.195 0;0.748

0.3-15.145 13.43 -185.477 1;1.358

040 15.14 -14.598 3.1;2.125

0.514.834 18.5 54.471 10;4.642

0.6 57.167 21.41 410.899 12.1;3.475
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K daiiny tabnuubl npeabasaalTca cneumanbHble TpeboaHua. HecooTseTcTBue daiina
Tabnmubl AaHHbIM TpPeboBaHMAM cAenaeT HEBO3MOXKHbIM €ro MUCNo/ab30BaHWE MpPU 3a4aHUN
Nporpammbl TECTUPOBAHMA.

o ®dann Tabnnupl 4OKEH COAEPKATD KAK MUHUMYM TPU CTPOKMK:
- cTpoka N2O (HayanbHas CTpoKa) — CTpOKa 3aro/sioBKa (Npu obpaboTke urHopupyetcs);
- cTpoka Nol — nepBas CTPOKa € TabIMYHbIMM AaHHbIMU;
- cTpoKa N22 (1 nocneaytowme CTPOKKN) — CTPOKM € TaBIMYHBIMKN AAaHHbIMU.
e TlyCTbIX CTPOK KaK B Tesie TabaunLbl, Tak 1 B KOHLLE TabaMLbl He AoMNycKaeTca.
e CTpOKM € TabANYHBIMKM JAHHBIMM AOMKHbI COAEPXKATb ABa CTON6Ua (4Ba 3HAYEHUR):
- nepBbIn cToNbeL (NnepBoe 3Ha4YeHME B CTPOKE) — 3HaYeHMEe MOMEHTa BPEMEHM, C;
- BTOpo# cTtonbeu, (BTopoe 3HauyeHMe B CTPOKe) — 3HaYeHMe ToKa, A, MoLHOCTH, BT,
nnun conpotmeneHuns, Om.

e Cronbupl (3HaYeHWss napameTpoB B CTPOKax ¢aina) AONXKHbI ObiTb pasgeneHbl
cneuyanbHbIM pasgenutenem. Pasgenntenem moryt 6biTb:

- 04MH 3HaK npobena;

- 04MH 3HaK Tabynauuu;

- OAMH 3HaK "TouKa c 3anaTon".

[pyrve BapuaHTbl 1 Apyrve KONMYecTBa pasaenuTeniell He AoNycKarTcA.

e B CcTpoKax ¢ Tab/IMYHbIMK AaHHbIMKU AO/IKEH ObiTb TONIBKO OAUH pa3AenunTesnb, TO/IbKO
MeXay cTonbuamm (TONbKO Meay 3HayeHUaMM napameTpoB). [ONOAHUTENbHbIX
3HAKOB nepes 3HAYeHMEeM BPEMEHU WAW Nocne 3HaYeHMA TOKa, MOLLHOCTU UM
CONPOTUB/IEHMA He AoMNycKaeTca.

e Pasgenntesnb UEeNON U APOOHOM YacTu B 3HAYEHMAX NMAapPaMEeTPOB A0/IKEH ObITb — TOYKA.
MpumeHeHWe 3anAToOM B KayecTBe pasgenurtens uUenoi u  ApobHol yactm
He [lonycKaeTcs.

o Cronbel BpeMeHM MOXKET HauMHaATbCA C Nt06Oro 3HayYeHus (He ob6A3aTeNnbHO C HyAsA).
Mpu BbLINONAHEHUM MPOrpPaMMbl MO Tabauue OTCYeT BPEMEHM Lara Npou3BOAUTCA
OT 3HayeHuA BpemeHM B cTpoke Nol (3HayeHMe BpemeHM U3 cTpokm Nol
NPUpPaBHMBAETCA K HY/I0, U Aa/iee OTCYET BpEMEHU BeAeTCA OT Hero).

e 3HauyeHMA B CTONOLE BpeMeHW AO0/KHbI ObiTb BO3pacTalOWMMM (3HAYEeHME BpPeMeHMU
M3 KakaoWn nocneayrowen CTPoKn Tabamupl A0AXKHO 6biTb 60/blle 3HaYEHUA BpeEMEHU
U3 NpeablayLLen CTPOKMK).

e 3HauyeHMA CONPOTMBAEHUA ANA TabAuubl COMNPOTUBAEHUA AOJ/IKHbI ObITb MOJIOXKMK-
TeNbHbIMW (He AONXKHbI OblTb OTPULATENIBHLIMU U HE A0NXKHbI ObITb HYNE€BbIMM).

Mpwn nopgrotoBke Tabnauuy B nporpamme MS Excel, ana coxpaHeHua ¢anna cnegyet
BbIBUpaTb cneayrolme popmatbl:

- CSV (pa3penutenu - 3anartbie)(*.csv);

- TekctoBble dainbl (C pasgenutenamm Tabynaymm)(*.txt).

®ainbl ¢ TabnMuamm TOKa, MOLLHOCTU M COMPOTUBAEHUA AO/KHbI ObiTb BbIOpPaHbI NpU
dopMUpPOBaHMKN Mporpammbl TecTupoBaHua XUT Ha cTpaHuue "Tabauupl" KomnbioTepHoro
NHTtepdeiica (cm. noapasgen 20.3). B KoHKpeTHOM TecTe XUT moxKeT 6biTb MCMONb30BaHa OAHa
(oaHa v Ta e) Tabanua Toka, oHa TabanLa MOLLLHOCTU M OAHa TabanLa ConpoTUBAEHMA.

Pabota no Tabnuue TOKa, MOLWMHOCTU WMAM CONPOTUBAEHMA MOXKET ObiTb BblibpaHa AnA
noboro wara nporpammbl TectupoBaHmsa XUT (cm. noapasaen 11.1). MNporpamma TeCTUPOBaHMUA
MOXET COoAepKaTb HECKONbKO WwaroB paboTbl no Tabauvue TOoKa, HECKONbKO Lwwaros paboTobl
no Tabanue MOLLHOCTM M HECKONbKO Waros paboTbl N0 TabaunLe conpoTUBAEHUA.

BbinonHeHWe Bcex 3adaHHbIX B nporpamme waros paboTbl no Tabauue ToKa Oyaer
npounsBoaunTCA NO BbiIbpaHHOM (04HOK U TOM Ke) Tabauue ToKa. ApyrMmu cnosamu, BbibpaHHas
Tabnmua Toka byaeT MCnonb30BaTbCA A1 BCEX 3aAaHHbIX B Mporpamme TeCTMPOBAHUA LLAroB
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paboTbl No Tabnuue TOKa. AHANOIMMYHO ANA wWwaroB paboTtbl nNo Tabanuam MOLLHOCTU
M CONPOTUBAEHMUS.

PaboTa no Tabanuam ocyLLecTsAAeTCs caeayowmm obpasom.

BHayane BbinonHeHMA Wwara paboTbl No Tabnuue AHanM3aTop nepeaaeT Ha KOMMblTep
KOMaHAy Ha4vana paboTbl No 3agaHHoM Tabanue. KomnbloTep 3anycKkaeT OTCYET BpeMeHU Lara.

B cooTBeTcTBME C TEKyWMM BpeMeHeM OT Hayana LwWara, KOMMbloTep onpeaenser
no 3agaHHoW Tabnuue HeobxogMmoOe MrHOBEHHOE 3HayeHue napameTpa (TOKa, MOLLHOCTM
WAN conpoTuBneHus). Ecan 3HauyeHMe BpemMeHM MonagaeT MeXxay CTPOKaMW 33aZaHHOM
Tabnuubl, 3HaYEHWE NapameTpa onpenensaeTca MeToAoM JMHENHOW annpoKCMMaLUK No ABYM
COoCeAHMM 3HAYEHUAM NapameTpa M3 Tabanupl. HallgeHHoe MrHOBEHHOE 3HAYeHWE MapameTpa
nepegaeTca Ha AHaNM3aToOP U NPUHUMAETCS K UCMOTHEHUIO.

Korga BcA 3agaHHaa Tabauua GyaeT BbINONIHEHA, KOMMbIOTEP nepesaeT Ha AHanM3aTop
KOMaHAy 3asBepueHns paboTbl no Tabanye n npubop nepexoguT K creayrolemy 3a4aHHOMY
Lary nporpaMmmbl TECTUPOBAHWA.

BoinonHeHne wara pabotbl no Tabauue moxeT ObiTb 3aBeplIEHO MPU AOCTUXKEHUMU
Hanps»KeHnem Ha XWUT 3aZaHHbIX FPaHWL, Hanps»KeHUs OKOHYaHuA wara. Mpu aTom npubop
3aBepLUAET BbIMOJIHEHME LWara CaMoCTOATE/IbHO, He A0XWAAACb KOMAHAbI 3aBepLueHnA paboTbl
no Tabnvue oT KOMNbIOTEPA, M NEPEXOAMUT K BbINONHEHUIO CAeAyrLWero wara nporpaMmmbl
TectuposaHma XUT.

KayectBO 0TpaboTKM AHaNM3aTOPOM 3a4aHHOW Tabnubl 3aBUCUT OT YacCTOTbl OBHOBNEHMA
3Ha4YeHuA napametpa (TOKa, MOWHOCTU UAWU CONPOTUB/IEHMA) B XOA€E BbINOJHEHUA 3a4aHHOM
Tabanupl. MakcMManbHan YacToTa 0OHOBAEHWS 3HAYEHUA NapameTpa npu paboTte no Tabamuam
coctaBnaet He meHee 10 lu. [elcTBMTENbHAA 4YacToTa OOHOBAEHWS 3aBUCUT OT KauyecTBa
coeAnHeHna npubopa M KOMMblOTEpa, OT 3arpyKeHHOCTM W BbicTpoaencTemMa camorod
KOMMNbIOTEPA U OT 3arpy*KEHHOCTU KOMMbIOTEPHOM CETU, K KOTOPOM NoAKAtoYEeHbl AHanu3aTop
M KOMNbIOTEP, U MOXKET OKasaTbcA HuxKe 10 Iy,

BHUMAHUE! [Ona pabortbl no Tabnnuam pekomeHAYeTCA WCNO/b30BaTb NpAmMoe
nogkntoyeHne AHanM3aTopa U KoMnbloTepa (MMHYA KOMNbIOTEPHYIO CeTb, CM. paspen 8),
nmMbo MCNonb3oBaTb OFpaHUYEHHYIOD JIOKA/ZIbHYI0 KOMNbIOTEPHYKO ceTb 6e3 Bbixoaa
B MHTepHeT, 3aKpbITb HAa KOMNblOTEpPE BCe Nporpammbl, Kpome KomnblotepHoro UHTepdeiica
npubopa (cm. pasgen 20), oTKAWOUUMTL Ha KomnbkoTepe Wi-Fi (ecam ectb), BpemeHHO
3anpeTutb o6HoBNAeHua Windows.

Niobble 3aaepXKM M Nponycku B Xope obmeHa AaHHbIMM MmeXAy AHanuM3aTopom
M KomnbiloTepom, 6yayT oKa3biBaTb HEMOCPEACTBEHHOE BAMAHME HA KAauyeCTBO BbINOJHEHUA
3apaHHOM Tabauubl. MpepbiBaHUe CBA3N MeXAy NpMbOpPOM U KOMNbIOTEPOM Ha Bpems
6onee 1 c npuBegeT K aBapMMHOMY OCTAaHOBY TecTupoBaHuAa XUT!

11.18.2 PaboTta no Tabaunue ToKa

Ha ware pabotbl no Tabnuue ToKa AHanusatop obecneymBaeT npoTeKaHWe uYepes
Tectupyembliii XUT cTabMANBMPOBAHHOIO TOKA C MFHOBEHHbIM 3HayeHWeM, BblOMpaembim
B 3aBMCMMOCTM OT TeKyL,ero BpPeMeHW Lara no 3agaHHoi Tabauue ToKa. MrHoBeHHoe
3HaYeHMe TOKa MOMKET OblTb Kak MOJIOKUTeNbHbIM (TOK 3apsaa), Tak M oTpuuaTenbHbIM (TOK
paspsaaa).

BennumHa ToKka nogaeprknBaetcs AHaM3aTOPOM B COOTBETCTBUE C TEKYLLMM MIHOBEHHbIM
3HayeHMem no Tabnavue M He 3aBUCUMT OT HanpsaxkeHua Ha XUT (B npeaenax pabouero
AMana3oHa HanpsaXXeHUsa U MOLLHOCTU ANA UCMO/Ib3yemMoro AHanmM3aTopa).

BkntoyeHwme wara paboTbl No Tabaunue ToKa B Nnporpammy TectupoBaHma XUT nponssoanTtca
nytem Bblbopa pexuma "Tabauuya 1" m3 Bbinagalowlero cnucka penmos paboTbl Ans
KOHKpeTHoro wara (cm. nogpasgen 20.2). ®ain ¢ Tabnvuen TOKa [A0/XKeH ObiTb
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npeaBapuTenbHO BbibpaH M 3arpy*KeH Ha cTpanuue "Tabauupl" KomnbioTepHoro UHTepdeiica
npubopa (cm. noapasaen 20.3).

Mpw BbIBOpE U 3arpy3Ke TabaunLbl TOKA, 3HAYEHUA BPEMEHU U TOKA U3 BblbpaHHOM Tabanubl
MOTyT OblTb CKOPPEKTUMPOBAHbI (OTMacWwTabupoBaHbl) Ha 3a4aHHble  KO3GOUUMEHTDI
(MHOXKTENN) HenocpeAcTBEHHO Ha cTpaHuue "Tabaumubl" KomnbloTepHoro WHTepdelica.
Mpn MCNoNb30BaHUM OTPULATENBHOTO KOo3ddUUMEHTA (MHOXKUTENs) ANA 3HAYEHUW TOKa,
MOKHO M3MEHUTb 3HAK TOKa M3 TabaunLbl Ha NPOTMBOMOJIOXKHbIN (TOK 3apAAa 3aMeHUTb Ha TOK
paspaga, U HaobopoT). Takmm 06pas3om, CyLLecTByeT BO3MOXKHOCTb MCMO/b30BaHMA Tabauy,
C NtobbIMM UCXOAHBIMU 3HAYEHUAMW BPEMEHU U TOKA, MOCKO/IbKY 3TM 3HAYE€HMA MOTyT ObiTb
JIETKO CKOPPEKTUpOBaHbl (NoAorHaHbl) noa napameTpbl TecTupyemoro XUT 1 ucnonb3yemoro
AHanusartopa.

CKOppPEKTUPOBAHHbIE M MOATOTOB/JIEHHbIE K WCMONHEHUIO 3HA4YeHMA TOKa npu paboTte
no Tabamue ToKa AO0/KHbI Nonagatb B pabounii AnanasoH ncnonb3yemoro AHanmnsartopa.

Mpu napannenbHoit pabote npubopoB (cm. pasgen 12) pabounii AManasoH TOKa
yBE/IMYMBAETCA MNPOMNOPLMOHANIBHO YMCAYy NapannenbHo paboTtalowmx npubopos B rpynne
(Hanpumep, npu napannenbHot pabote gecatm  Ananmsatopos ACK150.24.1750.1
CKOPPEKTUPOBAHHbIE U NOATOTOB/IEHHbIE K MCMO/NHEHUIO 3HAYeHMA TOKA AOJIKHbI NonaaaTb
B AMana3oH oT muHyc 1500 A go natoc 1500 A). NMpn 3TOM MFHOBEHHbIW TOK NMPW BbINOAHEHUM
TabAnubl 4ENUTCA NOPOBHY MEXKAY BCeMU Npubopamm B napannesibHoOn rpynne.

CKoppeKTUpOoBaHHan AUTENbHOCTb TabAMLbI TOKA A0/KHA NonagaTh B paboymin gMana3oH
npubopa — ot 0,2 ¢ go 325 cyt (Npu napannenbHolt pabote AHanNM3aToOpPOB B AManas3oH
oT 1 c po 325 cyr).
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PucyHok 28 - PaboTa no Tabaunue Toka

War paboTbl No Tabauue TOKa MMeeT ABa HACTPaMBAEMbIX KPUTEPUS OKOHYaHWA Lara
(cm. pucyHoK 28):

e YBenunuyeHue HanpaxeHusa Ha XUT A0 3a4aHHOTO BEPXHEro HanpaKeHus
OKOHYaHuA wara Ugnph;

o CHWKeHWe Hanps»eHua Ha XUT 00 3a1aHHOrO HUMKHETO HanpsXKeHua
OKOHYaHuA wara Ugnpr.

Kpome Toro, war pabotbl No Tabanue Toka byaeT aBTOMaTUUYECKM 3aBEPLUEH MO OKOHYaHUIO
MCNONHEHUA Bcer Tabaunubl (Mo UCTeYEeHWNIO ANNTENbHOCTU Tabanubl Tenp).

3apaHHble HUxKHee (Ugnp) M BepxHee (Ugnpn) HanpaXeHMa OKOH4YaHWA Wara BbibupatoTca
Monb3oBaTenem npu GopMMPOBAHMM MNPOrPamMmMbl TECTUPOBaHWMA M3 paboyero guanasoHa
ncnonbayemoro AHanunsaTtopa.
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KpuTepmin OKOHYaHMA wWara No AOCTUXKEHWUIO 3a4aHHONO HUMKHEro HanpaxeHua Ha XUT
MOXHO OTK/JOUYUTb, OCTaBMB MNOJIE BBOAA HWUXKHErO HanNpAXEeHWA OKOHYaHWA MyCcTbiM Npu
3a4aHUKM Nnporpammbl TectupoBaHusa XUT (cm. noapasaen 20.2).

KpuTepmin OKOH4YaHMA Wwara No AOCTUMKEHWUIO 334aHHOr0 BepXHEro HanpsxeHusa Ha XUT
MOXHO OTK/IIOUNTb, OCTaBWMB MOJIE BBOAA BEPXHEro HanpsAKeHUs OKOHYAHWA MyCcTbiM Mpu
3afaHuuM nporpammbl TectuposaHma XUT (cm. noapasaen 20.2).

Boibop anmapatHOro noapgvanasoHa TOKA OcywecTBaseTca npubopom aBTOMaATUYECKU
ncxo4A M3 MaKCMMANbHOrO abCoNOTHOIO 3HAaYEHUA CKOPPEKTMPOBAHHOIO TOKa, HAMAEHHOro
B BblbpaHHOM ¢aline Tabnuubl TOKa. Hanpumep, npu pabote ¢ AHanMzaTopom
ACK150.24.1750.1 v npu maKcMmasibHOM abCoOMOTHOM 3HayYeHUM TOKa, NOAroTOBIEHHOM
K MCMO/MIHEHMIO MO 33a4aHHOM Tabauue ToKa, coctasndwwem 37 A, byaeT aBTOMaTUYECKM
BbIOpaH MnaglWnii annapaTtHbl noaamanasoH Toka — 40 A. Ecam npu pabote ¢ AHanmMsaTopom
ACK150.24.1750.1 makcMmanbHoe  abconoTHOe  3HavyeHue  TOKa, noaroToBAeHHOEe
K MUCMOJIHEHMIO MO 3afaHHoOM Tabnuue, coctaBuT 6onee 40 A, byaeT aBTOMATUYECKM BblbOpaH
CTapwuit nogananasoH Toka — 150 A.

Boibop annapaTHOro noagManasoHa Hanps)KeHuA ocylecTBaAeTca AHANM3aTOPOM
aBTOMATUYECKN UCXOAA U3 MEHbLUEro M3 33aZaHHbIX 3HAYEHUN BEPXHEro HanpPAKEeHUs
OKOHYaHMA Wara W orpaHuyeHns HanpsKeHua Ha XUT "Umakc:" (cm. pucyHok 90).
Ecnn KpuTepuii OKOHYaHMA Wara NO AOCTUMKEHUID BEPXHEro HaMpPSAKEeHWA He UCNOoNb3yeTca
(none BBOAA BEpPXHEro HaNpPAMEHWS OKOHYAHWMA Lara OCTaB/eHO MNyCTbiM MNPW 3a4aHUM
nporpammbl TectupoBaHua XWUT), BepxHee HanpaXeHUMe OKOH4YaHMA wWwara npu Bblbope
annapaTHOro noAgManasoHa HanpsakeHuA He yuuTbiBaetcA. Ecam  u orpaHunyeHune
MaKCMManbHOro HanpsxeHua Ha XUT TakKe He ucnonb3yerca (nose BBoAA OrpaHUYeHun
MaKCMManbHOro HanpaxeHus Ha XUT Toxe OCTaBNeHO NycTbiM MNPW 3agaHMKM NPOrPaMMbI
TectupoBaHua XWT), aBTOMATMYECKM BblOMpaeTca CcTapwuii annapaTHbiM  NogAnanasoH
HanNpPAXXeHus.

Mpu napannenbHon pabote AHaNM3aTOPOB BCEraa aBTOMATMYECKM BblbUpaeTca CTapLlunit
annapaTHbI NogAanana3oH ToKa. AnnapaTHblA NO4AMANAa30H HaMNPAXKEHUA NPU NapanienbHon
paboTe npnbopoB aBTOMATUYECKU BbIOMPAETCA TONbKO HAa OCHOBE 3a4aHHOr0 OrpaHUYeHus
MaKCMManbHOro HanpsaxkeHma Ha XUT "Umakc:" (cm. pasgen 12).

BHUMAHUE! [Ona KoppeKkTHOoro Bblibopa npubopom noaxopAwero noaavanasoHa
HanNpAXXeHUA U NOBbLIWEHUA TOYHOCTU U3MEPEHU, PeKOMeHAYyeTcA BBOAUTb pa3yMHble
3HaueHu1A B NO/JA BBOAA NapaMeTpoB OrpaHuYeHus, B YacTHoct "Umakc:" (cm. pucyHok 90)!

OKOH4YaHuMe wara paboTbl No Tabaunue ToKa nponcxogut npu cpabatbiBaHUKM Atoboro (xoTa
6bl OAHOr0) M3 3afaHHbIX KPUTEPMEB OKOHYAHWUA, MO0 MO UCTEYEHUIO A/NUTENbHOCTU BCEW
Tabnuupl.

B daiinax pesynbraToB MamepeHuit (cm. pasaen 16) war pabotbl no Tabavue Toka umeet
mapkep wara "TBLI".

11.18.3 PaboTa no Tabamue moLHOCTH

Ha ware pabotbl no Tabnuue MolwHOCTM AHanmsaTop obecneumBaeT nogady
Ha Tectupyembir XWUT 3ag4aHHOM MOLLHOCTM C MIHOBEHHbIM 3HayeHMeM, BblbUpaembim
B 3aBMCMMOCTM OT TEKYLLEro BPeMeHW Lara no 3agaHHon Tabaumue molHocTM. MrHoBeHHoe
3HaYeHMe MOLLHOCTU MOKET ObiTb KaK MO0XUTE/IbHbIM (MOLWHOCTb 3apAga), Tak U oTpuua-
TeNbHbIM (MOLLHOCTb pa3psaaa).

BennunmHa MoOLWHOCTM noapepmBaetTca AHANM3aTOPOM B COOTBETCTBME C  TEKyLMM
MIHOBEHHbIM 3HayYeHWem Nno Tabauue M He 3aBUCUT OT HanpsaxeHus Ha XUT (B npeaenax
pabouero agManasoHa HanpsaMKeHUs U TOKa ANA UCNOb3yemoro AHanmsatopa).

BkntoyeHne wara pabotbl no Tabauue MOLWHOCTM B MNporpammy TectupoBaHua XUT
npousBoauMTca nytem Bblbopa pexxmma "Tabauua P" 13 BbiNnagarowero cCnucka pexmmos
paboTbl AnA KoHKpeTHoro wara (cm. nogpasaen 20.2). dain ¢ Tabamuet MOLWHOCTU A0KEH
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6bITb NpeaBapuUTeNbHO BblbpaH W 3arpykeH Ha cTpaHuue "Tabauubl" KomnbloTepHoro
NHTepdeiica npmnbopa (cm. noapasaen 20.3).

MNpn BblibOpe UM 3arpy3ke TabAuubl MOLLHOCTM, 3HAYeHUA BPEMEHW U MOLLHOCTU
n3 BblIOpPaHHOM Tabauubl MOryT ObiTb CKOPPEKTUPOBAHbLI (OTMAcWTabupoBaHbl) Ha 3aAaHHble
KO3pPULMEHTbI (MHOXKUTENU) HEMoCpeacTBEHHO Ha cTpaHuue "Tabauubl" KomnbioTepHoro
NHTepdeiica. [Mpu  MCNONb30BaHUM OTpULATENBHOTO KoadduumeHTa (MHOXUTena) ans
3HAYEHWUI MOLLHOCTU, MOXHO M3MEHUTb 3HAK MOLLHOCTU M3 Tabanubl Ha NPOTMBOMO/IONKHbLIN
(MowWwHOCTb 3apAga 3aMeHWTb Ha MOLLHOCTb paspsga, M HaobopoT). Takum obpasom,
CyLecTBYeT BO3MOKHOCTb WCMONAb30BaHMA Tabauy, € A06bIMU  UCXOAHBIMM 3HAYEHUAMMU
BPEMEHM W MOLLHOCTU, MOCKO/IbKY 3TM 3HAYEeHMA MOryT ObiTb NEerKO CKOPPEKTUPOBAHDI
(noporHaHbl) nog napameTpbl Tectupyemoro XUT 1 ncnonbsyemoro AHasnmnsaTopa.

CKOppeKTUPOBaHHbIE U NOATOTOBAEHHbIE K MCMOJHEHUIO 3HAYEHMA MOLLHOCTM Npu paboTte
no Tabnuue MOLWHOCTM AO/KHbI Monagatb B paboymMit AuanasoH A48 UCNoAb3yeMoro
AHanusartopa.

Mpu napannenbHoit pabote npubopoB (cm. pasgen 12) pabounii ananasoH MOLLHOCTU
yBE/IMYMBAETCA MNPOMNOPLMOHANBHO YMCAYy NapannenbHo paboTtawowmx npubopos B rpynne
(Hanpumep, npu napannenbHolt pabote gecatm  AHanmsatopoB  ACK150.24.1750.1
CKOPPEKTUPOBAHHbIE W MOATOTOBNAEHHbIE K WCMNONHEHWIO 3HAYeHWss MOLLHOCTM  LO/KHbI
nonaaaTb B AManasoH oT muHyc 17,5 KBT ao natoc 17,5 KBT). MNpyn 3TOM MrHOBEHHaA MOLLHOCTb
NPW BbINOAHEHUM Tabauubl AENUTCA NMOPOBHY MeXAy BCceMW npubopamu B napannesibHoM
rpynne.

CKOppeKTUpOBaHHanA AMTENbHOCTb TabauUbl MOLLHOCTM AOJ/KHA nonagatb B pabouuni
AnanasoH npubopa — ot 0,2 ¢ go 325 cyt (npu napannensHon pabote AHanM3aToOpPOB
B AMana3oH oT 1 ¢ Ao 325 cyT).
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PucyHok 29 - PaboTa no Tabanue mouHOCTH

LWar paboTbl No Tabauue MOLWHOCTM MMEEeT ABA HACTPaMBAEMbIX KPUTEPUS OKOHYaHMA
wara (cm. pUcyHok 29):

e YBenunyeHue HanpaKeHnAa Ha XUT 4o 3a4aHHOro BepxXHero HanpsaKeHua
OKoH4YaHuA wara Ugnpw;

e CHMXKeHMe HanpaxKeHnAa Ha XUT Ao 3a4aHHOr0 HUXKHEero HanpsaKeHua
OKOHYaHmA wara Ugnpl.

Kpome Toro, war pabotbl no Tabavue MOLWHOCTM OyaeT aBTOMATUYECKU 3aBeplueH
MO OKOHYaHMIO UCMOJIHEHMA BCel Tabanubl (N0 UCTEYEHUIO ANNTENBHOCTM Tabaunubl Tenp).

3agaHHble HUKHee (Ugnpl) M BepxHee (Ugnpn) HaNpaXKeHUA OKOHYaHMA wWara BbibupatoTca
MNonb3oBaTenem npu GOPMMPOBAHUM MNPOrpaMMbl TECTUPOBAHUA M3 paboyero AuanasoHa
ncnonb3yemoro AHanusaTopa.
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KpuTepmin OKOHYaHMA wWara No AOCTUXKEHWUIO 3a4aHHONO HUMKHEro HanpaxeHua Ha XUT
MOXHO OTKJHOUYUTb, OCTaBMB MNOJE BBOAA HWMKHErNO HAMpPAXEHMA OKOHYAHWMA NyCTbiM Npu
3a4aHUK nporpammbl TectupoBaHusa XUT (cm. noapasaen 20.2).

KpuTepmin OKOH4YaHMA LWwara No AOCTUMKEHWUIO 334aHHOM0 BEPXHEro HanpsxKeHua Ha XUT
MOXHO OTK/IIOUNTb, OCTaBWMB MOJIE BBOAA BEPXHEro HanpsAKeHUs OKOHYAHWA MyCcTbiM Mpu
3afaHuuM nporpammbl TectuposaHma XUT (cm. noapasaen 20.2).

Boibop anmapatHOro noapgvanasoHa TOKA OcywecTBaseTca npubopom aBTOMaATUYECKU
ncxogAa M3 MAKCMManbHOTO  abCOMOTHOTO 3HAYEHUA CKOPPEKTUPOBAHHOW  MOLLHOCTH,
HalgeHHOro B BbibpaHHOM ¢aine Tabauubl MOWHOCTU, a TaKXKe U3 6O/blIero n3 3agaHHbIX
3HAUYEHUI HUMKHEro HanpaAXeHUs OKOoHYaHuA wara Ugyp, M OrpaHMYEeHUA MUHUMANbHOTO
HanpsxeHus Ha XUT "Umun:" (cm. pucyHok 90). Hanpumep, npu pabote ¢ AHanmsaTopom
ACK150.24.1750.1 » npn makcumanbHOM abCcoNOTHOM 3HAaYEHUM MOLLIHOCTU, NOATOTOBIEHHOM
K MCMNOJIHEHMIO NO 3aJaHHOM Tabauue mouwHocTH, coctasnstowem 400 BT, 3aaHHOM HUKHEM
HanpPs*KeHUM OKoH4YaHuA wara 10 B 1 3agaHHOM OrpaHMYEHUN MUHMMAJIbHOTO HamnpaXeHus
Ha XUT 8 B, byaeT aBToMaTUYECKU BbIOpaH mnaglunii noaamanasoH Toka — 40 A, NMOCKO/IbKY
BO Bpems BbINONHEHUSA Lara ToK Yepe3 XUT He npesbicuT 400 BT / 10 B = 40 A. Ecam KpuTepuit
OKOHYaHWA Wara no YMeHbLUEHUIO HanpsaxeHua Ha XUT Ao HUXKHEro HanpaxeHMa OKOHYaHuUS
wara UgnpL HE ncnonb3yeTca (nose BBOAA HUMKHETO HAMpPAXEHUA OKOHYaHMA LWara oCTaBieHO
nycTbiIM NpU 33ag4aHUM Nporpammbl TecTupoBaHus XWUT) M orpaHUY4eHMe MUHMMAbHOrO
HanpaxeHns Ha XWUT TaKKe He ucnonb3yeTtcs (none BBOAa OrpaHUMYEHUA MUHMMANbHOIO
Hanpax)eHnsa Ha XUT ocTaBnAeHO NyCcTbIM NPUY 3a4aHUN NPOrPamMMbl TECTUPOBAHMA), ANA pacyeTa
MaKCMManbHOro ToKka 4Yepe3 XUT Bo Bpema BbINOJAHEHUSA Tabauubl MOLLHOCTM M BblbOpa
annapaTHOro nogavana3oHa TOKa WCNOAb3yeTCcs MWHMMaA/IbHOE 3HayYeHue HanpsyKeHUs
n3 paboyero ananasoHa AHanmsatopa — 1 B.

Bbibop annmapaTHOro noagvanasoHa Hanps)KeHua ocyllecTBaAeTcs AHanM3aTopom
aBTOMATMYECKM MUCXOAA M3 MEHbLIEro M3 3af4aHHbIX 3HAYEHWMN BEPXHEro HanpPsKeHUs
OKOHYaHMA LWara M orpaHuyeHus HanpsaxeHus Ha XUT "Umakc:" (cm. pucyHok 90). Ecam
KPUTEPUIA OKOHYAHMA LWara No AOCTUMKEHUIO BEPXHEro HanpsaXeHua He ucnonb3yetcs (none
BBOAA BEPXHEr0 HanpAXeHMA OKOHYaHWA LWara oCTaB/eHO MYCTbIM MPWU 33a43aHMKU NPOrPaMMbI
TectupoBaHua XWUT), BepxHee HanpsaXKeHue OKOH4YaHMA LWara npu Bblibope annapaTHOro
noagmanasoHa HanpsaKeHua He yyuTbiBaeTca. Ecam M orpaHuyeHMe  MaKCMManibHOro
HanpsaxeHns Ha XWUT Takxe He uchnosb3yeTcs (none BBOAA OrpaHUYEHUs MaKCMMasbHOro
HanpskeHua Ha XUT Toxke ocTaBAEHO NyCTbIM MPU 3a4aHUK Nporpammbl TectuposaHua XUT),
aBTOMATUYECKM BbIOMpPAETCA CTapLUUiA annapaTHbI NogananasoH HanpsxKeHus.

Mpwn napannenbHon paboTe AHanNM3aTOPOB BCeraa aBTOMATMYECKM BblIOMpaeTcs cTapLumi
annapaTtHbI NoAAMana3oH TOKa. ANNapaTHbIM NoAANMANa30H HANPAXKEHUA NpY NapannenbHomn
pabote npnbopoB aBTOMATMYECKM BblOMpPAETCA TONbKO Ha OCHOBE 33a4aHHOrO OrpaHMYeHus
MaKCMManbHOro HanpsaxeHua Ha XUT "Umakc:" (cm. pasgen 12).

BHUMAHUE! [Ona KoppeKTHOro Bblbopa npubopom noaxoaawiero noaguanasoHa
HanNpPAXXeHUA U NOBbLIWEHUA TOYHOCTU U3MEpPEeHUN, PEeKOMEHAyeTCcA BBOAUTb pasyMHble
3HaueHuA B NO/NA BBOAA MapaMeTPOB OrpaHuyeHusa, B 4vactHoctm "UmuH:" m "Umakc:"
(cm. pucyHok 90)!

OKOHYaHMe wara paboTbl NO TabAMLEe MOLLHOCTM NPOUCXOAUT NpK cpabaTbiBaHUKM Ntoboro
(xoTa 6bl O4HOrO) M3 3a4aHHbIX KPUTEPUEB OKOHYAHMUA, IMOO NO UCTEYEHUID AJUTENbHOCTU
BCel Tabauupl.

B ¢dainax pesynbraToB namepeHui (cm. pasgen 16) war paboTtbl no Tabanue mowHOCTH
nmeet mapkep wara "TBLP".
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11.18.4 PaboTa no Tabauue conpoTUBIEHUSA

Ha ware paboTbl no Tabnuue conpoTUBAEHUA AHANM3aATOP UMUTUPYET PEe3UCTUBHYIO
Harpysky C MrHOBEHHbIM 3HAaYeHWEeM 3/IeKTPUYECKOrO0 COMPOTUBAEHUS, BblOMpPaEMbIM
B 3aBMCMMOCTM OT TEKYLLErO BPEMEHM LWara no 3agaHHon Tabanue conpoTuBAEHUA.

BennumHa conpoTusneHMa noaaep’knsaetca AHaAZIM3aTOPOM B COOTBETCTBME C TEKYLLUM
MrHOBEHHbIM 3HayYeHWem Nno Tabauue M He 3aBUCUT OT HanpsaxkeHusa Ha XUT (B npeaenax
paboyero AnanasoHa HanpAXeHUsa, TOKAa U MOLLHOCTU 151 UCNOJ/Ib3yeMoro AHanM3aTopa).

BkntoyeHne wara paboTbl No Tabauue conpoTMBAEHUA B Nporpammy TectupoBaHusa XUT
npousBoauTCa nytem Bblbopa pexmma "Tabauua R" M3 BbiNagatoWEro cCrnucka pexmmos
paboTbl ANA KOHKpeTHoro wara (cm. nogpasaen 20.2). daiin ¢ Tabnuueit conpoTUBNEHUSA
OONKEH ObITb NpeABapUTeNbHO BbiOpaH M 3arpy*KeH Ha cTpaHuue "Tabaumupl" KomnbioTepHoro
NHTepdelica npubopa (cm. nogpasaen 20.3).

BHUMAHMUE! 3HaueHUa conpoTUBAEHUA B Tabauue cONpPOTUBIEHUA MOryT 6biTb TO/IbKO
NONOXUTENbHbIMU (HEe OTPULLATENIbHBIMU U He HyNeBbiMU)!

Mpw BblbOpe 1 3arpyske Tabanubl CONPOTUBNEHUA, 3HAYEHUA BPEMEHN U CONPOTUBNEHUA
13 BblOPaHHOM TabauLbl MOryT 6bITb CKOPPEKTUPOBAHbI (OTMACIUTabUpPOBaAHbI) Ha 3adaHHbIe
KoaddUUMEeHTbl (MHOXMTENN) HEMOCPeACTBEHHO HAa cTpaHuue "Tabauupl" KomnbioTepHoro
NHTepdeiica. Takum o0bpa3om, CyLLeCcTBYET BO3MOMXKHOCTb MUCMO/Ib30BaHMA TabauL, C LUIMPOKUM
CNEKTPOM MCXOAHbIX 3HAYEHUN BPEMEHU WU COMPOTUBEHWUA, MOCKONAbKY 3TM 3HAYEHMA MOTYT
ObITb /IETKO  CKOPpPEeKTUpOBaHbl (NoAOrHaHbl) noA napameTpbl  Tectupyemoro  XUT
M ncnonbsyemoro AHaaunsartopa.

CKOppPEKTUPOBAHHbIE W MNOArOTOB/IEHHbIE K WCMOMIHEHUIO 3HAYEeHMA COMPOTUBAEHUA
npu paboTte no Tabauue CONPOTUBAEHWUS AOO0/KHbI NONagatb B paboynit AnanasoH Ans
ncnonblyemoro AHanmsartopa.

Mpu napannenbHol pabote npubopos (cm. pasaen 12) paboumin AuanasoH CONPOTUBAEHMUA
YMeHbLUAEeTCA MPONOPUMOHANbHO 4YMCAY NapannenbHo paboTtatowmx npubopoB B rpynne
(Hanpumep, npu napannenbHoit pabote paecatm  AHanmsaTopoB  ACK150.24.1750.1
CKOPPEKTMPOBAHHbIE N MOAFOTOB/NEHHbIE K WUCMOMIHEHUIO 3HAYEHMUA COMPOTUBAEHUA LOKHbI
nonagaTb B AnanasoH ot 0,001 go 0,250 Om). Mpn 3TOM MrHOBEHHOE COMPOTUBAEHME MpU
BbIMNO/IHEHMM TabAMUbl YMHOXaeTcA MOPOBHY MeXay BCEMM Npubopamu B NapannenbHoi
rpynne.

CKOppeKTMpOBaHHAA AAMTENbHOCTb Tabauubl  CONPOTMBAEHMA  AO/KHA Nonagatb
B pabouunii amanasoH npubopa — ot 0,2 ¢ go 325 cyT (npw napannensHoi pabote AHannsaTopos
B Ananas3oH oT 1 ¢ o 325 cyT).
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PucyHok 30 - PaboTa no Tabauue conpoTnBaeHun
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LWar paboTbl no Tabnuvue conpoTUBAEHMA UMEET eANHCTBEHHbIN HAacTPanuBaeMblil KpUTepUi
OKOHYaHMA Wara — yMmeHblUeHUe HanpaxeHnAa Ha XUT 0o 3a4aHHOrO KOHEYHOro HanpAXeHua
wara Ugnp (cm. pucyHok 30).

Kpome Toro, war pabotbl no Tabnauue conpoTuBieHMA OyaeT aBTOMATMYECKU 3aBeplueH
MO OKOHYaHMIO UCNONHEHMA BCel Tabanubl (MO UCTeYEHUIO ANUTENBHOCTU Tabaunubl Tenp).

3agaHHOe HanpseHne okKoH4yaHua wara Ugyp BbiGUpaetca [lonb3oBatenem npwu
bopMMpPOBAHUM MpOrpaMmMbl  TECTUPOBAHMA M3 paboyero AManasoHa MCNONb3yemoro
AHanuzaTtopa. Kputepnin oKoHYaHMs Wwara no AOCTUXEHUIO 3a4aHHOro Hanps»KeHua Ha XUT
MOXHO OTK/JIOYUTb, OCTaBMB MOJIe BBOAA HWUMKHErOo HAMPAXEHUA OKOHYAHMA MYCTbIM
npw 3agaHum nporpammbl TectuposaHuns XUT (cm. noapasgen 20.2).

AnnapaTHbIM NOAANANA30H HanpAXeHua Ana wara pabotbl Nno Tabauuye conpoTMBaeHUA
COXPAHAETCA TaKMM e, KakMm OH Obln BblbpaH Ha npeablgywem Lware nporpaMmmol
TectnpoBaHua XUT. Ecan war paboTtbl no Tabauvue conpoTUBAEHUA ABAAETCA NEepPBbIM B YacTu
Wwaros NOArOTOBKM MNporpammbl TectupoBaHua XUT, nnbo nepsBbiM B LMKAMYECKOM YaAcTU
nporpammbl, BbI6Op annapaTHOro NoAAnanasoHa HaNnpPAXKEHUA OCYLLECTBAAETCA Ha OCHOBAHWUM
333aHHOI0 OrpaHMYEHUs MAKCMMANbHOro HanpsaxeHuma Ha XUT "Umakc:" (cm. pucyHok 90).
Echn orpaHuyeHne MmaKCcMManbHOro HanpsxeHua Ha XUT He wucnonb3yetca (none BBOAA
OrpaHUYEHMA MAKCMMaNbHOTO HanpsxeHuAa Ha XWUT ocTaBneHo nycTbiM Npu  33aZaHuu
nporpammbl  TectupoBaHuMa XWUT), aBTOMaTUYECKM BbIOMpAETCA CTaplMiA  annapaTHbIM
noagmanasoH HanpaxeHus.

Bbibop anmapaTHoOro noagvanasoHa TOKa OcCyLecTBaAseTca npubopom aBTOMaTUYECKU
Ha OCHOBE MWHMMANbHOIO 3HAYEHUA CKOPPEKTUPOBAHHOIO COMPOTUBAEHUA, HAWLEHHOTO
B BblOpaHHOM d¢anne Tabnuubl CONPOTUBAEHUA, M HA OCHOBE MEHbLUEro M3 3HAYeHWUi
MaKCMMaNbHOTO HanpaXeHus Ana BblOpaHHOro annapaTHOro noaavanasoHa HanpAXKeHus
N 3a4aHHOr0 OrpaHUYEeHMA MaKCMMaNnbHOro HanpsaxeHua Ha XUT "Umakc:" (cm. pucyHok 90).
Echn orpaHuyeHne maKcMManbHOro HanpsxeHua Ha XUT He wucnonb3yetcs (nosne BBOAA
OrpaHNYEHNs MAKCMMaNbHOrO HanpsaxeHua Ha XWUT octaBneHoO nycTbiM MpM  33a4aHuu
nporpammbl TectupoBaHus XUT), ana pacyeta MakcMManbHOro ToKa yepe3s XUT Bo Bpems
BbIMO/IHEHMA LWara MMMY/AbCOB COMPOTUBAEHUA W BblbOpa annapaTHOro noaaunana3oHa TOKa
MCNONb3yeTCA TO/IbKO MaKCMMaNbHOE 3HAaYeHME HanpaXeHua Ana BblOpPaHHOro annapaTHoro
noaamanasoHa HanpsaKeHus.

Mpu napannenbHon pabote AHanM3aTOPOB BCeraa aBTOMAaTUMYECKM BblbMpaeTca cTapLlumi
annapaTHbI NoAAMana3oH ToKa. AnNnapaTHbIM No4ANMANa3oH HANPAXKEHUA NPy napannenbHomn
pabote npnbopoB aBTOMATMYECKM BbIOMpPAETCA TONbKO Ha OCHOBE 33a43aHHOI0 OrpaHUYeHus
MaKCMManbHOro HanpsxeHua Ha XUT "Umakc:" (cm. pasgen 12).

BHUMAHUE! [Ona KoppeKTHOro Bblbopa npubopom noaxoaaliero noaguanasoHa
HanNpPAXXeHUA U TOKa WU NOBbIWEHUA TOYHOCTU U3MEPEHUI, PEKOMEHAYyeTCcs BBOAUTb
pasymMHble 3Ha4YeHMA B NOJIA BBOA4A NAPAMETPOB OrpaHuyeHusa, B 4actHoctn "Umakc:"
(cm. pucyHok 90)!

B dalinax pesynbtatoB wmsmepeHuin (cm. pasgen 16) war pabotel no Tabauue
CONPOTUB/IEHNA UMeeT mapKep wara "TBLR".

11.19 Camonucey, HanpaXKeHnA

Ha ware camonucua HanpsaxeHMA AHaNU3aTop npepbiBaeT nofady TOKa 4epes XUT,
NPOAONXKAA USMEPATb U PUKCUPOBATL HANPAXKEHNE Ha Knemmax XUT.

B oTanume ot pexkuma "Penakcauma” (cm. nogpasgen 11.10), Bo Bpema wwara camonucua
HanpsaxeHusa cunoson Kaod K noakntoueHns XUT oTktoyaeTca (CM. PUCYHOK 5), 1 K Knemmam
XUT ocraetca noaknoveH TONbKO BOAbTMETPp V, MMewwMin o4vYeHb BbICOKOE BXOAHOE
conpotuBneHne (cm. pasgen 7). bnarogapa 3TOmy, B peXMMe Camonucua HanpsxKeHus
Ha Knemmax XWUT, AONONHUTENbHblE YTEYKM TOKA CO CTOPOHblI AHanu3aTopa MNpPaKTUYeCKu
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OTCYTCTBYIOT, U M3MEHEHWEe HanpsaXKeHus Ha Knemmax XUT onpeaensercs WUCKAUYUTENbHO
BHYTPEHHMMU NPOLLECCAMU, MPOUCXOAALLMMM B camom XUT.
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PucyHok 31 - Camonuceu, HanpaxeHua

BHMMAHUE! He peKomeHpyeTca MCMNOAb30BaTb PEeXUM CaMONUCLA HaNpAXKeHus
Ha Knemmax XUT B cocTaBe LMKAMYECKOM YacTM nporpammbl TectupoBaHua XUT. Yacroe
LMUKANYECKOe NMOBTOPEHUE pPeXXMma camonucua HanpaxeHua Ha knemmax XUT npuseaer
K YCKOPEHHOMY M3HOCY MEeXaHUYECKUX KOHTAKTOB cunoBoro Kiaioua K (cm. pucyHok 5).
BmecTo pexXMma camonucua HanpsxXeHua Ha knemmax XUT, B cocTaBe LMKAUYECKOM 4acTu
nporpammbl  TectTuposaHua XUT cnegyer wucnonb3oBatb pexum  "Penakcauua"
(cm. nogpasgen 11.10)!

BKAtoYeHMe Wwara camonucLa HanpaXeHUa B Nporpammy TectmposaHua XUT nponssoantca
nytem Bblbopa pexkmma "Camonwucey, U" 13 BbiMagalowero cnmMcka pexummos paboTbl ans
KOHKpeTHoro wara (cm. nogpasgen 20.2).

AnnapaTHbl NoAAMANa30H HanpsAXeHWs ANA wara cCaMonucua HanpaXeHusa BblbupaeTtca
Ha OCHOBe 33a[aHHOr0 OrpaHUYEeHMA MAKCMMANbHOrO HanpsKeHma Ha XUT "Umakc:"
(cm. pucyHok 90). Ecam orpaHMyeHne MaKCMManbHOro HanpsxeHus Ha XUT He mncnonb3yeTtca
(none BBOAQ MAKCMMANbHOTO OrpaHWYeHMA HanpsxeHus Ha XUT ocTaBieHO NyCTbiMU NpU
3ag4aHMM  nporpammbl  TectupoBaHus XUT, cm. nogpasgen 20.2), BbibupaeTca CcTapLuvi
NoAANanasoH HanpaXKeHus.

BHUMAHUE! [Ona KoppeKTHOro Bblbopa npubopom noaxogAwero nogauanasoHa
HanNPAXXeHUA U NOBbIWEHUA TOYHOCTU M3MEepPeHUN, PeKOMeHAyeTCcA BBOAUTb pasyMHbie
3HaueHu1A B NOJA BBOAA NapaMeTpPoB OrpaHMueHusn, B YacTHocTu "Umakc:" (cm. pucyHok 90)!

War camonucua  Hanpsa)KeHMA  UMeeT  eAMHCTBEHHbIM  KPpUTEpUM  OKOH4YaHMA
wara — ucte4yeHne 3a4aHHOTO BpemeHu. 3afaHHOe BpeMAa ANA Wara CaMonucua HanpaxkeHus
BblbnpaeTca Monb3oBaTtenem us gonyctmmoro gmanasoHa ot 0,2 ¢ go 325 cyr.

Mpu napannenoHon pabote AHANM3aTOPOB LWAr CaMOMUCLA HANPAMKEHUA CTAaHOBUTCA
HeaOoCTYNHbIM A/1A UCNO/Ib30BAHUA.

B dainax pesynbraToB M3mepeHuit (cm. pasgen 16) war camonucua HanpaxXeHus umeet
Mapkep wara "LOGU".
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12 NMAPANTNENBHAA PABOTA NMPUBOPOB

B cnyuyae, ecnm pns TtectupoBaHua XUT HeobxogMmbl 3HAYEHMA TOKA M MOLLHOCTH,
npesblwakmme pabounin guanasoH eanHUYHoOro AHanusartopa, Nnpnbopbl MOXKHO 06BbEANHATD
B rpynnbl ANnA napannenoHon pabotbl. Mpu napannenbHoi pabote pabounii AnanasoH TOKa
M MOLLHOCTM YyBE/AMYMBAETCA MPOMNOPLMOHANbHO Koau4yecTsy npubopoB B  rpynne
(cm. nogpasgensl 11.3 —11.18), a paboumit AMana3oH CONPOTUBIEHMA, HANPOTMUB YMEHbLLAETCA
(cm. nogpasgensr 11.8,11.14, 11.17, 11.18.4).

O6beanHATb B rpynnbl ANa napannesnbHon paboTbl MOXHO TONbKO OAHOTUMHbIE NPMUBOPBI,
Hanpumep, TonbKo  AHanmsatopbl  ACK150.24.1750.1 wuan  TONbKO  AHanusatopbl
ACK75.48.1750.1. Ncnonb3oBaHWe B 04HOM rpynne pasHOTMMHbIX NPUOOPOB He AonyCcKaeTcs.

Ob6begmHATb B rpynny AnA napanienbHon paboTbl BO3MOXKHO Makcumym 20 npnbopos.

Tak, npu obbegnHeHUn ana napannencHonm paboTbl ABagLATM  aHAAM3ATOPOB
ACK150.24.1750.1, pabounit gmana3oH TOKa AAA TaKoM rpynnbl cocTaBuT oT muHyc 3000
ao naoc 3000 A, paboumini AnanasoH MOLLHOCTM cOCTaBUT oT MUHyc 35 go nsoc 35 KBrT,
a pabouunit AManasoH conpoTueaeHns paspaga coctasut ot 0,0005 go 0,1250 Om.

[Ona noaroToBKM napannenbHon paboTbl AHaNM3aToOpPOB HEOOBXOAUMO:

e [logcoeanHunTb AHanusatopsbl K Tectupyemomy XMUT B HyXKHOM KOIMYECTBE;
e HactpouTb napannenbHyto paboty npubopos B KomnbiotepHom WUHTepdeice
(cm. nogpasaen 20.7).

Mpwn HacTpoiKke napannenbHoin paboTbl rpynnbl AHannsaTopoB B KomnbioTepHOM
NHTepdelice, oanH n3 npubopos B rpynne BblOMpaeTCA KaK BeAyLUM, OCTa/bHble — Kak
Begomble (cm. noapasaen 20.7).

[na napannenbHol paboTbl HECKONbKUX AHANM3ATOPOB PEKOMEHAYETCA MOACOEANHUTb
K Tectupyemomy XUT obLume WnHbI, K KOTOPbIM NOAKAKYNUTL BCE NPMBOpPbI (CM. pUCYHOK 32).

HanpsrkeHne Ha XUT KOHTpOAUpPYET TONbKO BeAywmii npubop. [na makcMmanibHO TOYHOIO
U3MepeHnA HanpaXeHUA Ha TectTupyemom XUT noTeHumanbHble NpoBoAa Beaylwero npunbopa
OO/MKHbl  ObITb  NOACOEAMHEHbl  HEnocpeacTBEHHO K  Knemmam  Tectupyemoro XWUT.
MoTeHuManbHblie NPOBOAA OCTa/NbHbIX (BeAOMbIX) AHAaNM3aTOPOB MOryT ObITb NOACOEANHEHDI K
o6LKUM WMHaM.

TemnepaTypy XUT KOHTpo/AMpyeT TO/NbKO Beaywmii AHanusatop B rpynne. K Begywemy
npubopy cneayet NOAKNKYUTL TEMNEPATypPHbIM AaTYMK ANA KOHTpons Temnepatypbl XWUT.
TemnepaTypHble JaTYMKM OCTaNbHbIX NPUBOPOB UCNONb30BaTb He TpebyeTcs.

Beaywuit npmubop (Ne 01) Begombint npnbop (Ne 02) Begombit npnbop (Ne N)
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PucyHok 32 - NMapannenbHas pabota npnbopos
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BHUMAHMUE! MapannenbHaa pabota npubopoB BO3MOXKHA TONLKO NOA ynpaBieHuem
KomnbloTepa! [laxke KpaTKOBpemeHHas MNoTepA CBA3U  MeXAY KOMMbITepom
(KomnblotepHbim UHTEpdeiicom, cm. pasgen 20) u nwobbim AHanusatopom B rpynne
BO BpemA TectupoBaHua XWUT npuBegeTr K aBapuitHOMY nNpepbiBaHUIO BbINOJIHEHUA
nporpammbl TeCTMpoBaHua!

Mpu napannenbHoit pabote AHanM3aTopoB ans Bcex npuboposB B rpynne Bcerga
aBTOMATUYECKN BblOMpaeTca CTaplumii  annapaTHblM  NoAAManasoH Toka. AnnapaTtHbli
noAamanasoH Hanps»KeHUsa Npu napannenbHoi pabote NnpnbopoB aBTOMaATUYECKKN BblbMpaeTca
OAHOBPEMEHHO Ans Bcex NpubOpPOB HAa OCHOBE 3a4aHHOTO OrpPaHMYEHWs MaKCMMANbHOrO
HanpsykeHns Ha XUT "Umakc:" (cm. pucyHok 90). Ecan orpaHMyeHWe MaKCMMasbHOTO
HanpsxeHns Ha XUT He ncnonblyeTtcs (Nosie BBOAA OrPaHUYEHMA MAKCUMMAIbHOTO HaNpAXKeHUnA
Ha XWUT ocTaBneHO MycTbiM MpW 3a4aHMM MporpaMmmbl TecTuposaHua XWUT), aBTOMATUYECKM
BblOMpaeTca CTaplmMii annapaTHbIN NoAAMaNa3oH HaNpPAXKeHUs.

BHUMAHMUE! Ona napannenbHoit paboTbl AHAIM3aTOPOB PEKOMEHAYETCA MCNO/1b30BaTb
OrpaHUYEHHYIO JIOKaZIbHYKDO KOMMbIOTEPHYIO ceTb 6e3 Bbixoaa B MHTepHeT, BKAKOYAKOLWYIO
B ceb6a TonbKo AHanusatopbl U KomnbloTep (cm. pasgen 8), 3aKpbiTb HA KOMNblOTEpe Bce
nporpammbl, Kpome KomnbiotepHoro UHTepdeiica npubopa (cm. pasgen 20), OTKAIOUUTL
Ha KomnbtoTepe Wi-Fi (ecau ectb), BpemeHHO 3anpeTutb o6HoBneHna Windows.

Niobble 3agep)KKM U Nponyckn B xoae obmeHa AaHHbIMM MeXAay AHanusatopamu
M KomnbloTepom, 6yayT OKa3biBaTb HENOCPeACTBEHHOE B/AMAAHME Ha KAauyecTBO BbIMOJIHEHUA
3agaHHOM nporpammbl. MpepbiBaHKe CBA3M MmeXAy NpMBopom M KOMNbIOTEPOM Ha BpemA
6onee 1 c npuBeaeT K aBapMUHOMY OCTAaHOBY TecTUpoBaHuAa XUT!

BkntoyeHne pexmma napannenbHon paboTbl HECKONbKMX AHa/NM3aTOPOB MPOU3BOAUTCA
Ha cTpaHuue "HacTtpoliku" KomnbiotepHoro UHTepdelica. Ha gaHHOM cTpaHuue Heobxoanmo
yCcTaHoBUTbL rasnky "lMapannenbHas pabota", BbibpaTb HeobxoaAMmMoe KO/MYecTBO Npubopos,
3agatb |IP-agpec Kaxpgoro npubopa, VyKasaHHbIM Ha nepeaHert MaHenuM  Kopnyca
cooTBeTcTBylOWEro npmMbopa (nosvums 9, PUCYHOK 2), YCTaHOBWUTb C KarKAbIM BblOpPaHHbIM
npubopom coeauHEHME, HarKaB COOTBETCTBYHOLLYIO KHoMnKy "Moakn.", nnbo yctaHoBMB
COOTBETCTBYIOLLYIO rasky "ABTo" (cm. pUcyHOK 33).

E_l Yp1 IP192.168.100.201 AHAMMIATOP XMMWYECKIX MCTOYHWMKOB TOKA ACKT5.48.1750.1x4 — O it
Sagaum T ataque Mpaduiku PesyneTare AHanuz HacTpoiku CocToaHue
Beqywmi AHanuzaTop Moeepk.a MNpytopa
IP 01: 192168100201 v AETar
IPTIK: 132.168.100.12 - UBMC, nogpguanason L, yposets L
¥ MNapannenebHan patora - UBMC, noggranasod L, yposers H
W 1P 0z [152 166 100 202 ¥ heto = WBHAIE, Rl (TS
- UBMC, nogguanasoH H, yposeHe H
¥ IF 03 |192.168.100.203 v AeTa - Hanpakerue Ha wune V+
- UBAT, UOUT, yposeHs L
¥ IF 04 |192.162.100.204 v ApTo - UBAT, UOUT, yposeHe H
: ’7 - Naruuk ICH, nogamanazon L. yposeHe L
I IF 05 r - Janaryuk, ICH, nonamwanasoH L, yposeHs L
I~ IPOE: I - Harudk ICH, noaamkanazoH L. yposes H
- 3aparuuk ICH, nogamanasoH L, ypoeeHe H
[~ IPO7: I - Naruuk ICH, nogauanazon H, ypoeens L
1P oG - - 3aparuuk ICH. nonamanazon H, ypoeeHs L
- - Naruuk ICH, nogamanazon H, ypoeens H
I~ Poe r - Japaryuk. ICH, nonauanazon H, yposers H
- Naryuk IDCH. nogaWanasoH L, ypoeeHs L
P10 r - 3agarumk IDCH, nogamanazoH L., ypoeeHe L
) - Naruue IDCH, nogguanason L, ypoeers H
1Pt [ - 3aparuue IDCH, nogamanasoH L, ypoeere H
Pz ’7 r - HNarusk IDCH, nogamanasod H, yposers L
) - Zaparuuk, IDCH, nogawanasoH H, ypoeeHs L
P13 N - Haruuk IDCH, nopavanason H, yposeHs H
- Zagaryuk. IDCH, nogauanasoH H, yposeHe H
P14 [ - Terneparypa OfverTa, yposeHE L
P15 ’7 r - Termneparypa Ofeexra, yposeHs H
e[ r
[ IFT r
i ET Y I
(N RS u
S - ™ 3anomHUTE NONokEeHWe Ha 3KpaHe w10.1.100 gpo_cm e
YnpaeneHue
HanpaxeHue: ? Ofeext: OTKAOYEH
Pesur: MPOCTOMA T ok (3004 0.0A
Uuen: 7 War: ? Terneparypa; 333°C | |

PucyHoK 33 - HacTpolika napannensHoi paboTbl npubopos
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Mocne BbIbopa HeobxoamMmoro Koanuyectsa NPMOOPOB WM YCTAHOBNEHUA C HUMMU CBA3W,
pabouve p[Mana3oHbl MapameTpoB MNPW 3a4aHUMM MPOrPaMMbl TECTUPOBAHMA PaCLUIMPAIOTCA
NPOMNOPLMOHANBHO YMCAY NOAKAOYEHHbIX AHAaNU3aTOPOB.

Mpwn napannenbHou pabote npubopos mamepeHme ESR XUT meTtogom nepuogmyeckoro
npepbiBaHWUA TOKa (cm. noapasgen 14.2), a Takke nsmepeHue ESR B perkMmax MmnynbcoB TOKa,
MOLLHOCTHM M conpoTusneHma (cm. nogpasaen 14.3), He nponssoauUTCA.

Mpw napannenbHon paboTte AHaNM3aTOPOB MUHUMAIbHO AOMNYCTUMOE 3aZaBaeMoe Bpems
Wwara 4NnA BCEX LAroB Nporpammbl TeCTUpoBaHMA (cm. pasgen 11), a TakkKe MWHMMAa/bHaA
ANUTENbHOCTb MMMY/IbCOB B PEMMAx MMMynbcoB (cm. nogpasaenst 11.15, 11.16, 11.17)
ysennumeaetcAac 0,2 go 1 c.

Kpome TOro, npu napannenbHoit pabote AHanM3aTopoB B MNporpamMme TeCTUPOBAHMA
XWUT HeBO3MOXHO 3a4aTb U MCNONb30BaThb pexxkum "Camonucer, U" (cm. nogpasgen 11.19).

B octanbHOM, cocTaBneHWe U 3aNyCcK NPOrpaMMbl TECTUPOBAHMUA He OTAMYaeTca oT paboTol
C OAVMHOYHbIM AHanM3aTopom.

13 ONPEAENEHUE MAPAMETPOB XUT

AnanunsaTtopbl ACK150.24.1750.1, ACK75.48.1750.1, ACK100.24.650.1 wn ACK50.48.650.1
NO3BONAIOT onpenennTb:

e EmkocTb XWUT no 3apagy, Q, A-y;

EmkocTtb XUT no sneprum, E, BT-y;

JNeKTpUYecKyr émMKocTb (cynepkoHaeHcaTopos), C, ®;

KNA xpaHeHua 3apaga (no A-u), EFg, %;

KN xpaHeHus sHeprum (no Bt-u) EFe, %;

e JKBMBA/NEHTHOE NocieaoBaTenbHoe conpotusneHne XUT (ESR), Om;

o CpeaHuii TOK yTeukn Yyepes XUT 3a KaxKabln UMKA 3apaga-paspaaa, i, A.

MepBUYHBIMKU NAapamMeTPamm, KOTOpPble U3MEPSAIOT AHAIN3aTOpPbI, ABAAIOTCA:

e Tok uepes XUT, A;

e HanpsaxeHue Ha Knemmax XUT, B;
e TemnepaTtypa XUT, °C;

e Bpems, c.

MNonoxutenbHble 3HaYeHUA ToKa uyepe3 XWUT COOTBETCTBYHOT npoueccy 3apaga XWUT,
oTpuLaTebHble 3HAYEHUA TOKA COOTBETCTBYIOT npoLieccy paspasa XUT.

OcTtanbHble napameTtpbl XUT ABAAKOTCA pacvyeTHbIMM M onpegenalTca no ¢Gopmynam,
npuseseHHbIM B 3TOM U NOC/AeayoWmnx pasgenax.

MepBUYHbIE NAapamMeTpbl PerucTpupytoTca Npubopamm € 334aHHbIM LIArOM MO BPEMEHMW,
HacTpamBaembim lNonb3oBaTesem Npu 3agaHuu nporpammbl TectuposaHua XUT. B pesynbTtare,
Ha KaXX[OoM Luare nporpammbl TecTupoBaHuA (cm. pasgen 11), npubop coxpaHAeT HeKoTopoe
MHOECTBO TOYEK . Kaxkpasa Touka cogepKUT MrHoBeHHOe 3HauYeHue HanpaxeHna Ha XUT, ToKa
yepes XWUT, temnepatypbl XUT, a TaKKe MOMEHT BpeMeHM OT Hayana TeKywero Luwara
TectTupoBaHna XWUT, B KOTOpbI OblAM  3aperncTpupoBaHbl 3TUM MFHOBEHHblE 3Ha4yeHuA
HanNpAXXeHUA, ToKa U TemnepaTypbl.

Ona  panbHelwero onucaHWA pacyeTHblX ¢opmyn, o603Haumm obliee KOAM4YecTBo
3aperucTpmMpoBaHHbIX NPMOOPOM TOYEK Ha KOHKPETHOM Liare nporpammbl TectupoBaHma XUT
6ykson "k".

* CM. nepeyeHb NPUHATbIX COKPALLEHNIN U 0603HAYEHUA.
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Tabnnua 5 - Habop nepBMYHbIX NapPaMeTPOB AA KaxKA0ro wara tectTuposaHua XUT

MapameTp 3HayeHue napameTpa
Homep Touku 0 1 2| 3| o |i1] il .k
Bpems, c 0 11 t t3 ti1 t; i
HanpsaxeHue, B pasHo U; | Ug U, Us o | Uil | Y Uk
Tok, A paBHoO Iy I I, I3 lia l; Ik
Temnepatypa, °C T1 T, T3 Tia | T Tk

ONa  Kakpon TOYKM MepBUYHbIX MNAPAMETPOB, 33aPErucTPUpPoBaHHON AHanM3aToOpoOM
B Mpouecce TeCTUPOBaHUSA, BbluMcnseTca nopums 3apaga dQ, A-u, n nopuma sHeprum dE, BTy,
nonyyeHHas XUT 3a Bpemsa, npollealiee Mexay peructpauuammn Tekywen (i) u npeabigyliei

(i- 1) Touek: 7 T
dQ; = ———- (t; — tj—
Qz 5 (2, 1 l) "

dE;

R A
— 5 ‘(tz_tz—l) 2)

roe: dQ; - nopumsa 3apaga, nosyvyeHHan tectupyembiMm XUT B TOUKe C HOMEPOM i, A-y;
dE; - nopuma aHeprun, nonyyeHHasa tectupyembim XUT B TOUKe C HOMeEpPOM i, BT-y;
l; - TOK yepe3 XUT B TouKe c HOmepom i, A;
U; - HanpAaxKeHne Ha XUT B Touke c Homepom i, B;
li.q - TOK yepes XUT B Touke c Homepom i- 1, A;
U;.1 - HanpAaxeHue Ha XUT B TouKe c HOmepom i - 1, B;
ti - Bpemsa OT Ha4yana wara B TOYKE C HOMEPOM i, Y;
ti.1 - Bpema oT Havana wara B TOYKe C HOMepoMmM i - 1, u.

MonoxutenbHble 3HavyeHMA nopumin 3apaga dQ; cooOTBETCTBYIOT 3apsaay, nepenaHHoOMy
Ha XWT B npouecce 3apasa, u B AanbHelwem byayT o603HavaTbea Kak "dQ™.

OTpuuaTenbHble 3HaYeHUA nopuuii 3apsaga dQ; cooTBeTCTBYIOT 3apsAay, BO3BpaLleHHOMY
oT XUT B npouecce pa3psaga, v B ganbHenluem byayt o6o3HayaTbea Kak "dQ™.

MonoxutenbHble 3HaYeHus nopumit sHeprum dE; COOTBETCTBYIOT 3HEPruun, nepeaaHHom
Ha XWT B npouecce 3apasa, U B AanbHeliliem byayT o603HavaTbea Kak "dE™.

OTpuuatenbHblie 3HaYeHua nopumii sHeprum dE; COOTBETCTBYIOT SHEPTUWN, BO3BPALLEHHOM
oT XUT B npouecce pa3psaga, v B ganbHenliem byayt o6o3HayaTbea Kak "dE™.

MonHbIN 3apad, NONYYEHHbIN AN BO3BPALLEHHbIN TecTupyembiM XUT Ha KOHKPETHOM Liare
NpPOrpammbl TECTUPOBAHMA, BbIYUCAAETCA KaK MHTErpas oT TOKA MO BPeMeHU A7 KOHKPETHOro
lwara nporpammbl TectupoBaHua XUT, cornacHo popmynam (1) u (3):

i=k
Qs =Y dQ;
i=1 (3)

roe: Qs - 3apag, nonyyeHHbit XUT B KOHKPETHOM LLare NporpaMmbl TECTUPOBAHUA, A-y;
i - HoMmep oyepe|HON TOUKMU;
k - o6LLee KONMYEeCTBO TOYEK, 3aPErMCTPUPOBAHHbIX AHAIM3aTOPOM B JAHHOM LUAre;
dQ; - nopuma 3apaga, nonyvyeHHasa Tectupyembim XUT B TOUKE C HOMEPOM i, A-Y.
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MonHan aHeprua, NoAy4YeHHaa UaM BO3BpalLleHHan TecTupyembiM XUT Ha KOHKPETHOM Luare
NPorpaMmbl TECTUPOBAHMA, BbIYUCASAETCA KaK MHTErpan oT MOLWHOCTM MO BPEMEHMU
ONA KOHKPEeTHOro wara nporpammbl TectTuposaHua XUT, cornacHo popmynam (2) u (4):

1=k
Es =Y dE;
i=1 (4)

rae: Es - asHeprua, nonydyeHHasa XUT B KOHKPETHOM LLare Nporpammbl TeCTMpPoBaHuA, BT-u;
i - HOmep o4yepesHON TOUKM;
k - 0bwee KonnyecTBo ToueK, 3aperucTpUpPoBaHHbIX AHAaIM3aTOPOM B JAHHOM LUArE;
dE; - nopuma aHepruun, nonyyeHHaa tectupyembiMm XUT B TOUKe C HOMEpPOM i, BT-u.

3Ha4veHuA 3apaga Qs v aHeprun Eg, nonyyeHHble nnn sosspatleHHble XUT Ha KOHKpPETHOM
ware nporpammbl TeCTUpoBaHuA (cm. pasgen 11), nonagatoT B daibl CBOAHbIX pPe3ynbTaToB
namepeHun (cm. nogpaszgen 16.3), B CTpokuM, onucbiBatowme napametpbl XUT 4na KOHKPETHOro
BbINO/IHEHHOrO LWara Nporpammbl TECTUPOBAHMUA.

Ona pacyeta xapaKtepuctnk Tectmpyemoro XWUT B npegenax MnNoOJAHOrMoO UMKAA
3apAja-paspaga BBOSATCA cnefyrowme napameTpbl:

e Qux - CYMMAapHbI 3apsag, nepegaHHbii Ha XUT B npegenax AaHHOIO UnKia, A-y;
Qi - CyMMapHbIn 3apAag, Bo3BpaleHHbI oT XUT B npegenax A4aHHOIo LMKAa, A-y;
Eck' - cymMapHas aHeprua, nepegaHHas Ha XUT B npegenax AaHHOro umkna, Br-y;
Ecw - cymmapHas sHeprus, Bo3spaleHHaa ot XUT B npegenax AaHHOIO UMKAa, Br-u.

3TV napameTpbl OBHYNAOTCA C HAYaIOM BbINO/IHEHUA OYepesHOro LIMKNA 3apAaa-pa3pasa
XUT (cm. pasgen 11) u Bblumucasaotca (cymmupytotes) no ¢dopmynam (5), (6), (7) n (8)
Ha MPOTSAXXEHUWU BbIMNOJNHEHUA BCEro LMKANA, BKAOYAsA BCE LIArnM Nporpammbl TECTUPOBAHMUS,
BbIMO/IHAEMbIE B Npesenax KOHKPETHOro LMK 3apsaaa-paspaaa.

CymmapHbIV 3apaga, nepeaaHHbl Ha TecTupyemMbii XUT B npesenax KOHKPETHOro LMKAa
NPoOrpammbl TECTUPOBAHWUA, BbIYUCAAETCA KaK CYMMa BCEX MOJIOXKMUTENbHbIX NOPLMA 3apasa,
nepeaaHHbIX Ha TecTupyemblin XUT 3a BECb LIMKA:

Qerx™ =) dQ"
CLK (5)

roe: Qo' - CYMMapHbI 3apag, nonydyeHHbin XUT B npeaenax 4aHHOro UuMKAa, A-y;
dQ" - ouepeaHan nopuma 3apaga, nepesaHHan Ha TectTupyembiii XUT, A-y.

CyMmapHbIi 3apAaj, BO3BpaLLEeHHbI oT Tectupyemoro XUT B npeaenax KOHKPETHOro LUMKAa
NpPorpaMmmbl TECTUPOBAHMA, BbIYUCNAETCA KaK CYMMa BCEX OTPULATENbHbIX NOopuuii 3apasaa,
BO3BpaLLeHHbIX oT XUT 3a Becb LUKA:

CLK (6)

rae: Qe - CYMMapHbIn 3apAaa, Bo3BpaleHHbIN oT XUT B npegenax AaHHOro UMKAa, A-y;
dQ - ouepegHaa nopumaA 3apaga, BO3BpaLLeHHan oT Tectupyemoro XUT, A-u.

CymmapHaAa aHeprus, nepegaHHan Ha Tectupyembln XUT B npegenax KOHKPETHOro LMKAa
NPOrpammbl TECTUPOBAHMUA, BbIYUCAAETCA KaK CYMMa BCEX MONOXKUTENbHbIX MOPLUA SHEPIUN,
nepegaHHbIX Ha TecTupyemblit XUT 3a Becb umkA, no popmyne (7).
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Ecrg' =) dE"
CLK (7)

rae: Eck' - cymmapHas sHeprua, nonydenHaa XUT B npesenax JaHHOrO LMKAaA, BT-y;
dE" - ouepeaHan nopumMa sHEprMn, nepesaHHan Ha TecTupyemblii XUT, BT-u.

CymMmapHaa 3Heprus, BO3BpaLLEHHAA oOT Tectupyemoro XUT B npenenax KOHKPETHOro
UMK NPOrpammbl TECTMPOBAHMUSA, BbIYMUCAAETCA KaK CYMMa BCEX OTPULLATENIbHbIX MOPLUIA
3Heprum, Bo3BpaLLeHHbIX OT TecTupyemoro XMT 3a Becb LMKA:

Forg = Z dE™
CLK (8)

rae: Eck’ - cymmapHas aHeprus, Bo3BpaleHHas oT XUT B npeaenax AaHHOIoO uukna, Br-u;
dE - ouepeaHan nopuma sHeprum, Bo3BpalleHHasa ot Tectupyemoro XUT, BT-u.

MonHaa émKoctb XUT Q, A-4, npupaBHMBaAeTCA K CcymmapHomy 3apaay Qe
BO3BpalLeHHomy oT XUT B Npegenax BCero LuKa:

Q=CQcrLk (9

rae: Q - nonHaa émkoctb XUT 3a UMKA, NpY 3a4aHHbIX NapameTpax TeCTUposaHma, A-y;
QK - CyMMapHbI 3apag, Bo3BpalleHHbIN oT XUT B npeaenax AaHHOIO LMKAa, A-u.

Pe3ynbTtat pacyeta nonHot émKkoctn XUT Q nonagaet B ctpokn "GNRL" cBogHoro ¢anna
pe3ynbTaToB MO LWaram UAM Nno UMKAam nporpaMmmbl TectupoBaHusa XUT (cm. noapasaen 16.3),
a TaKXKe BbIBOAUTCA HA rpaduKmM aHanusa (cm. noapasaen 20.6).

MonHaa sHeproémkoctb XUT E, BTy, npupaBHMBaeTcA K cymmapHomy 3apagay Ecu,
BO3BpalleHHomy oT XUT B npeaenax Bcero UnKa:

E=FEcLk (0

rae: E—nonHana sHeproémrkoctb XUT 3a umKA, B 3a4aHHbIX YCNOBUAX TECTUPOBAHUA, BT y;
Ecik - CyMMapHasa aHeprua, sBo3spalleHHasa ot XUT B npegenax 4aHHOro UMkna, BTu.

Pe3ynbTaT pacyeta nonHon saHeproémrkoctn XUT E nonagaet B ctpoku "GNRL" cBogHoro
danina pesynbTaToB MporpaMmbl TeCTUpoBaHMA (cm. noapasgen 16.3), a TakKe BbIBOAWUTCS
Ha rpadukm aHanmsa (cm. nogpasgen 20.6).

B cnAyyae WUCNoOAb30BaHUA C/OMKHOM nNporpammbl  TectupoBaHua XWUT, cocToAwmi
13 NOC/NIeA0BATENbHOCTU Yepedyouwuxca PeXMMOB 3apaja U pa3paaa, pesynbTtaTt onpeseneHms
nonHon émkoctm XUT Q m nonHon 3aHeproémKoctn XUT E moxkeT npesBblilwaTb GaKTUYECKM
Hakananeaemblt B XUT 3apag v aHepruto. B cBA3M ¢ 3TUM, AN U3MepPEeHUa peanbHOM EMKOCTU
XWT, A-u, n peanbHoit saHeproémkoctn XUT, BT-u, cnegyeT MCNO/b30BaTb NPOCTblie NPOrpaMmbl
TECTMPOBAHUA, COCTOALLME TO/IbKO M3 00HOU NOCnea0BaTeIbHOCTU 3apaaa U pa3paaa.

KN4 XWUT no 3apagy EF; BbluMchAeTca KaK OTHOLWIEHME CYMMapHOro 3apaja,
BO3BpaleHHoro XUT B npeaeniax KOHKPETHOro UMKAa 3apaga-paspaga, K CymmapHoOMy 3apaay,
nonydyeHHomy XUT 3a gaHHbIN LUNKA:

EFq = QLRJF . 100
QOLK (11)

roe: EFg - KNO XUT no 3apaay (KNA xpaHeHua 3apaaa), %;
Qcik - CyMMapHbIi 3apaj, Bo3BpalleHHbIN oT XUT B npeaenax AaHHOro Umkna, A-y;
Qek’ - cymMMapHbIii 3apaa, nepeaaHHbiin Ha XUT B npeaenax AaHHOTO LUMKAa, A,
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KN XWUT no 3Heprun EFe BblUMCNAETCA KaK OTHOLWIEHME CYMMAPHOW 3HEepruu,
BOo3BpaweHHoM XUT B npepenax KOHKPETHOIO LMKAA 3apafa-pa3pasa, K CYMMapHOM SHepruu,
nony4yeHHon XUT 3a AaHHbIN LUUKA:

P
EFe = Lﬂ - 100
Ecrk (12)

roe: EFe - KN4 XUT no sHeprum (KN, xpaHeHus aHeprumn), %;
Ecik - cymmapHas sHeprus, Bo3spalleHHan ot XUT B npegenax A4aHHOro uukna, BT-y;
Eak' - CYyMMapHana saHeprua, nepegaHHaa Ha XUT B npegenax gaHHOro umkna, Br-u.

CpegHuin ToK yTeukn yepes XUT | 3a Bpema uMKna 3apsfa-paspaga BblMMCAAETCA Kak
Pa3HOCTb MOJIYYEHHOrO0 WM BO3BPALWEHHOro 3apaga (To ecTb 3apsaga, yTepsHHoro B XMUT),
OTHeCeHHas K obLLei oANTeNbHOCTM BCEro LUMKAa 3apsaga-paspsaga (Ccymme 4amMTenbHOCTEN BCeX
LIaroB, BXOAALWMX B AaHHbIA LWKA 3apaaa-paspaaa):

B Qe —|Qork™|

>tk (13)

roe: by - cpeaHuit ToK yTeukn yepes XUT 3a uMKn 3apsaga-paspasaa, A;
Qax' - CYMMapHbIl 3apsag, nepeaaHHbin Ha XUT B npegenax AaHHOro uukaa, A-u;
Qe - cyMmapHbIn 3apag, Bo3BpalleHHbIn oT XUT B npeaenax AaHHOro umkna, A-y;
tx — ANNTEeNbHOCTb OYepeaHOoro wWara B uuKae 3apaga-paspaga XUT, u.

Iy

CpegHuin TOK yTeukn yepes XUT |k HOCMT OUEHOYHbIN XapaKTep, U Npu 3HadYeHusax KM
no 3apaay (EFg), 6am3kux k 100 %, moXKeT OT/M4aTbhCA OT AEUCTBUTEIbHOrO 3Ha4YeHUA TOKa
yTeuku yepes XUT B aecatb 1 bonee pas.

N3mepeHne aKBUBANIEHTHOrO NOC/eA0BaTe/IbHOIrO BHyTPeHHero conpoTtusnenua (ESR) XUT
¢ nomouwbto AHanumsatopoB ACK150.24.1750.1, ACK75.48.1750.1, ACK100.24.650.1
n ACK50.48.650.1 ocywecTBaseTcs TpemMs pasiMdHbiMu cnocobamm.

MeToauKa U3MepeHUsa 3KBMBANIEHTHOro nocsegoBaTenbHoro conpotmueneHuns (ESR) XUT,
Om, wncnonbzyemaa AHanmsatopamum ACK150.24.1750.1, ACK75.48.1750.1, ACK100.24.650.1
n ACK50.48.650.1, npeacrasneHa B pasgene 14.

Anroputm onpeaeneHusa anektTpmyeckon émkoctn XUT C, @, nsnoxeH B pasgene 15.

CBoAgHbIM dann pe3ynbTaToB M3MEPEHWUI MO Waram MaM no uuknam (cm. nogpaszgen 16.3)
COOEPUT pALd NapameTpoB, YCpPeaHAEeMbIX B npeaenax KOHKPETHOro wara WaM UuKna
nporpammbl TectuposaHuna XUT.

B 4acTHOCTK, K TaKUM NapameTpam OTHOCUTCA TemnepaTypa XUT, aneKkTpuyeckaa EMKOCTb
XWUT, 3KBMBasieHTHOe nocnegoBaTenbHoe conpoTtusneHme (ESR), u3mepeHHoe meToA0M
nepumoanyYeckoro npepbiBaHUsA TOKa 3apsga (pa3psaga) uaM B pexMmax MMMIY/NbCOB TOKa,
MOLLHOCTM WAK conpoTuBaeHus (cm. nogpasgenst 14.2 n 14.3), a TakKe 3KBUBANIEHTHOE
nocneposaTenbHoe conpotusaeHne XUT, namepeHHoe BHavane 3apAafda W BHayane paspaga
(cm. nogpasgen 14.4).

YcpegHeHWe 3HAYeHWM AN8  KOHKPETHOro napameTpa NpoBOAMTCA B npegenax
KOHKPETHOro Wwara Uam UMKAA TONIbKO N0 3HaYeHMAM NnapameTpa, OTAMYHbIM OT HyAA. Hynesble
3HaYeHMA NapameTpa 03HAYALOT, YTO ero U3MepeHme He NPOU3BOAMAOCH, U B pacyeTe cpeaHero
3HaYeHMAa gNA aHHOIo NapameTpa He YYacTBYIOT.
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14 USMEPEHWE ESR XUT

14.1 O6uwme yKkasaHuA

AHanuzaTtopbl ACK150.24.1750.1, ACK75.48.1750.1, ACK100.24.650.1 n ACK50.48.650.1
CNoCcObHbl M3MepPATb 3KBMBAJIEHTHOE MocneaoBaTenbHoe conpoTtusneHne (ESR)  XWUT.
N3mepeHne ESR MOKeT ocyLecTBAATLCS TPEMA Pa3IMYHbIMKU cnocobamu.

Bce Tpu cnocoba wnsamepeHua ESR OCHOBaHbl HA M3MEPEHUM CKayKa HaNpsXKeHuA
Ha kKnemmax tectupyemoro XUT dU, Bbi3BaHHOIro CKaykoobpasHbiM M3meHeHuem B Toke dl,
npoxogAwem yepes XUT, npm 3ToM cKaukoobpasHoe N3MeHeHME TOKA MOXKET MPOUCXOLMUTb KaK
npegHamepeHHo, nytem pobasneHMa B TOK ChneumanbHbiX nay3, Tak W BCAeACTBUE
€CTEeCTBEHHOM CMeHbI TOKa B XOAe BbIMOJIHEHWA 334aHHOW NpOorpammbl TecTupoBaHma XUT.

JKBMBaNIEHTHOE Noc/iegoBaTenbHoe conpoTusneHme XUT onpeaenserca no ¢opmyne (14):

dU
ESR = —
dl (19

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 umeeT CBOM MpeMmyLLecTBa WM CBOM HEeOOCTaTKM, U MOXKeT
NPUMEHATLCA B 33aBMCMMOCTM OT KOHKPETHbIX YCAOBUW TECTUPOBAHUA UM KOHKPETHbIX
napameTpos uccnegyemoro XMT.

14.2 NU3mepeHune ESR XUT meTtoaom npepbiBaHUA TOKA

N3mepeHne ESR XUT meTogaom npepbiBaHUA TOKa paboTaeT cneayowmm obpasom. B xoge
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 3HayeHue ESR:

U
I
Lo
b | [ |
RN
|
0 +—1 i 1 — > 1
o | ! |
| |
|0 [ I
0= * — * > t
1c Peen Pesr
| b ——
A DESR DESR
HAYANO LWWATA

PucyHok 34 - Nepunoanyeckoe namepeHune ESR XUT B npouecce 3apaaa (paspasa)
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JocTtonHcTBa cnocoba namepeHuns ESR XUT meToaom nepnoamnyeckoro npepbiBaHUA TOKa:

e fBnAetca Hambonee TOYHbIM crnocobom wusmepeHua ESR XWUT, peanunsyembim
¢ nomouwbto AHanusatopos ACK150.24.1750.1, ACK75.48.1750.1, ACK100.24.650.1
n ACK50.48.650.1;

e [lo3BONAET MONYYUTb MHOXKECTBO MFHOBEHHbIX 3HavyeHun ESR HenocpeacTtBeHHO
BO BpemMsA npouecca 3apaga uMan paspaga, YTo AaeT BO3MOXHOCTb MOCTPOEHUA
3aBucumocT ESR oT BpemeHu 3apaga (paspsaga), a TakkKe OT  CTeneHu
3apAXKEHHOCTM Uan OT rNybuHbl paspaga nccnegyemoro XUT.

HepocTtaTtku:

e B pesynbTate fobaBneHna nays3 B TOK yepes TecTupyemblin XUT, cpegHee 3HaveHne
TOKa 4yepe3 XUT cHUMKaeTca, Kak cneactsue, Bpema 3apaga vaun paspaga XUT —
yBennM4YmMBaeTcs;

e Cnocob paboTaeTt He BO BCex pexkumax tectmpoBaHusa XUT;

e Cnocob HepoCTyneH Npu NapannenbHOM coeanHeHn AHaNN3aTOPOB.

BkntoyeHne nnu oTKAOYEHNE gaHHOro cnocoba usmepeHus ESR, nepuog namepenua ESR
Pesg, @ TakXe pgamTenbHocTb wusmepeHua ESR Dgsg HacTpamBaeTcA B KoOMMbIOTEPHOM
NHTepdelice npu nogrotoBke nporpammbl TectupoBaHus XUT (cm. nogpasaen 20.2).

N3mepeHune ESR XUT gaHHbIM cnocobom MOXKET ObITb BbINMONHEHO TONbKO Ha LWarax:

3apsaga noctosaHHbIM Tokom (CHCC);

3apaga nocToAHHOM mouwHocTbio (CHCP);

Paspsaga noctosaHHbIM Tokom (DCHCC);

Paspsaga noctosHHOM mouwHocTbio (DCHCP);
Pa3paga Ha noctosiHHoe conpoTusneHue (DCHCR);
Pa3BEpTKM TOKa;

Pa3sBEPTKM MOLLHOCTH;

Pa3BEpPTKM CONPOTUBNEHMS.

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

YuntbiBan, YTO AaHHbIM cnocob noapasymeBaeT MpepbiBaHWe TOKa 3apaga (paspsga)
Ha HeKOoTopoe Bpems, cpeaHee 3HayeHMe ToKa uYepe3s XUT 6yaeT meHble 33[4aHHOrO.
Hanpumep, ecnm Pesg = Desg = 1¢, a 3a4aHHbIM TOK 3apsga (paspsga) coctasnser 100 A,
cpegHu TOK 3apsaga (paspsaaa) coctaBuT Tonbko 50 A. Mpu 3Tom, CKOpOCTb 3apaga (paspsaa)
XUT 6ypeT ymeHblueHa BABOE.

Bo Bpemsa nay3bl ana usamepeHua ESR (Desg) npomsBoanTCA OGNOKUPOBKA COXpaHeHuA
MIHOBEHHbIX 3HAa4YeHW napameTpoB Tectupyemoro XUT B dannbl NepBUYHbIX [AHHbIX
(cm. nogpasgen 16.2 n noapasaen 20.2) , TaKKe Kak G/0KMpyeTcs U BbiBOA, NapamMeTpoB
Ha rpaduKkn 3apsga-paspaga (cm. nogpasgen 20.4). MrHoBeHHble 3HayeHMA MNapamMeTpoB
Tectupyemoro XUT coxpaHAwTcs B ¢dalbl NEPBMYHbIX AaHHbIX W BbIBOAATCA Ha rpaduku
3apaga-pa3pana To/IbKo B TedeHue BpemeHun Pesg (Mexxay nsmepeHunsmum ESR).

Mpu gaHHOM MeToAe COXPAaHEHWUA pe3y/abTaTOB M3MEPEHWUM, ANA y4yeTa OTCYTCTBMA TOKA
yepes XUT Ha Bpems Desg, Npy 06paboTKe pe3ynbTaToB M3MEPEHMUI, NOJIYYEHHbIX OT Npunbopa,
BBOAMUTCS NOHMXKAOLWMNA KO3IOPULNEHT:

rae: Kesg — NOHMMKaOWMN KO3GPUUMEHT ANA TOKA;
Pesgr — Nepuoa mexay naysamm B Toke anda namepeHus ESR, c;
Desgr — 4UTENBbHOCTb Nay3bl B TOKe AnA nuamepeHus ESR, c.

Ha pgaHHbIM  MOHMMKaOWMN  KOIQPUUMEHT YMHOXKAKOTCA pe3ynbTaTbl  U3MepeHuA
MrHOBEHHOro Toka Yepe3 XUT, coxpaHsemble B ¢anabl NePBUYHbIX AaHHbIX. TaKUM 06pasom,
B (annbl pe3ynbTaTtoB M3MEPEHU nonagaeTr He WCTUHHbLbIA MIHOBEHHbIN TOK 4yepe3 XUT,
a CKOpPPEKTUPOBAHHOE 3Ha4YeHWe ToKa Yepe3 XUT, ¢ yueTom nays gnsa namepenuns ESR.
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Hanpumep, ecnm Pgsg = Desg = 1 ¢, Kesr = 1 / (1 + 1) = 0,5. MNpun 3TOM, €cAv MrHOBEHHbIN
pe3ynbTaT M3MepPeHWA TOKa, MNOJyYeHHbI B TeyeHMe BpemeHU Pesg (TO ecTb mexay
namepenmamm ESR) coctasnset 100 A, B dalin nepBMYHbIX AaHHbIX byaeT coxpaHeHo
MrHOBEHHOEe 3HayeHue TokKa, paBHoe 100 - 0,5 = 50A. B pganbHeiwem, npu obpaboTke
NONYYEHHbIX MEPBUYHbLIX pPe3yNbTaTOB WM3MEPEeHUM, 3TO MO3BOJIUT MNOAYYUTb KOPPEKTHble
pe3ynbTaTbl pacyeTa EMKOCTU, A-4, SHEProEMKOCTH, BT-u, anekTpuueckon émrkoctu, @, n apyrmx
HeobxoaMMbIX NapameTpoB TecTupyemoro XUT.

Ons nepnoga mexay namepeHmamm ESR Pesg MoryT 6bi1Tb BblGpaHbl cieayolimne 3HavyeHumn:

e "He namep." — namepeHne ESR Ha KOHKpPETHOM Lare Npon3BoANTbLCA He ByaeT;

o "Ic" e "Imumu" o "1y"
o "2c" o "2munn" e "24y"
e '5c" e "Smun" e "5y"
e "10c" e "10MuH" e "104"
e '"20c" e "20Mun" o "lcyt"

Ons onvTenbHOCTM Nay3 B TOKe ans uameperns ESR Desg MoryT 6bI1Tb BbibpaHbl cieaytowme
3HaveHua:

PY "10MMH" PY HZOC" ° "1C" ° "50N\C"
° IISMMHII ° Illocll ° ||500MCII ° IIZOMCII
° IIZMMHII ° IISCII ° ||200MCII ° ||10MCII
PY I'lMMH" PY "2C" ° |I100MCII ° "5Mc"

Hambonbliaa ToyHOCTb WM3MepeHms ESR meTogom npepbiBaHWA Toka 4pe3 XUT
obecneumBaeTcA 3a CYET OTCYTCTBMA MEPEXOAHbIX MPOLLECCOoB, CBA3AHHbIX C paboTomn
pPerynaTopos 3apaga 1 pa3pasa, BXo4AWMX B COCTaB AHANM3aTOPOB (CM. PUCYHOK 5), NOCKONIbKY
Ha BpemsA nay3bl TOK yepe3 XUT BbIKAKOYAETCA U Cpa3y NMPUHUMAET HyJ/ieBoe 3Ha4vyeHue. Kak
pe3ynbTaT, Npu BCex 3adaHHbIX 3HayeHUAX Desg pe3ynbTatbl M3mepeHus ESR nonydatorcs
NMOBTOPSIEMbIMU U HANBOJIEE TOYHBIMMU.

BbibOp KOHKPETHbIX 3HAaYEeHUN Nepuoaa mexxay mamepeHnsamn ESR Pesg M anntenbHoCcTH
naysbl B TOKe AnA namepeHusa ESR Dgsg 3aBMCUT OT KOHKPETHbIX 33434 npu TectupoBaHmm XUT.

B obwem cnyuyae, nepuon mamepeHua ESR Pesg cnegyet BbibupaTb M3 pacyeTta, yTobbl
Ha KOHKPETHOM Llare nporpamMmmbl TECTUPOBAHMA MNOAYYUTb, B cpegHem, ot 25 pgo 100
namepeHuin ESR. Hanpumep, ecan wwar paspsana KOHKPETHOTO aKKYMyAATOPa MPU KOHKPETHbIX
YCNIOBUAX TECTUPOBAHUA AAUTCA nNpumepHo 1 4ac, xopowmnm Bbibopom ans Pesg OyaeTr 1 muH.
9T0 NO3BO/IUT MNOAYYUTb NPUMeEpPHO 60 pe3ynbTaToB namepeHua ESR B TeyeHMe gaHHOrO Wwara.

OnvtenbHocTb u3mepeHua ESR Dgsg onpegensieT 604blWIMA UAKM  MEHbLUMIA  BKAA,
B pe3ynbTatbl M3mMepeHuMa ESR  MonApu3auMOHHOM  COCTaBAAIOWEN  3KBUBANIEHTHOrO
nocnefoBaTesIbHOro conpoTtusnenma XWUT. Mpu 606abliMx anuTenbHocTaXx Desg BKAag,
NoNAPU3aLMOHHONM cocTaBasAowWen byaet 60NblIMM, U, KaK cneacTBue, 3HaYeHue pesynbTraTa
namepeHua ESR, B obuiem cnyyae, 6yaeT Boiwe, M HAOHOPOT, NPU MEHBbLUNX AANTENbHOCTAX Dgsg
BK/aZ MNONAPU3ALUMOHHOW COCTaBAAOWEN OyaeT MeHbWWMM, W, KaK cneactsve, 3HavyeHue
pe3ynbTaTa namepeHua ESR, B obwem cnyyae, bygeT HUKe.

PesynbTatbl MamepeHna ESR meTogom nepuoamyeckoro npepbiBaHMA TOKA nonagatoT
B dalinbl pesynbtatos B cTonbubl "ESR,0hm" 1 "ESRa,0hm" (cm. pasgen 16).

Kpome TOro, pesynbtatbl namepeHua ESR, nonyyeHHble gaHHbIM cnocobom, moryT 6biTb
BbIBeAeHbl Ha rpaduKM 3apAaaa-paspasa Ha ctpaHuue "Ipadumkn" (cm. nogpasaen 20.4).

Ecnn B nporpamme tectupoBanua XUT (cm. pasaen 11 v noapasaen 20.2) ncnonbsyrortca
warn CHCC, CHCP, DCHCC, DCHCP, DCHCR, pa3BEpPTKM TOKa, MOLLHOCTU WUIN CONPOTUBAEHMUA,
HO PyHKLMA namepeHnsa ESR XUT meTonom npepbiBaHUA TOKA ANA AAHHbIX LWAroB OTK/AOYEHa,
B ctonbubl "ESR,Ohm" 1 "ESRa,Ohm" 6yayT coxpaHATbLCA HyNEeBble 3HaYeHus.

B uenom, namepeHune ESR byaer tem TouHee, yem 6onbwe no abcontoTHOM BeAUYMHE
3HaYyeHMe NpepbIBaEMOro ToKa, n Yem 6onblue camo no cebe nsmepsiemoe 3HaveHne ESR XUT.

Mpw napannenbHoi pabote AHannsaTopos (cm. pasgen 12) nsmepexve ESR XUT metogom
nepmMoanyecKkoro npepbiBaHUA TOKa He NPOU3BOAMUTCA.
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14.3 NamepeHune ESR XUT B perkmumax umnynbcoB

B atom cnocobe ESR XUT onpeaenserca no ckaykam HanpsaxkeHua Ha XUT dU, Bbi3BaHHbIM
ckaykamn dl B TOKe uepes XUT B pesynbraTe CMeEHbl MMMYAbCOB TOKa, MOLWHOCTU WU
COMNPOTMBJIEHUA MPU BbIMOJHEHUM LIArOB MMMY/IbCOB TOKAa, MOLLHOCTM MAM COMPOTUB/IEHUA
(cm. nogpasgensi 11.15, 11.16 1 11.17).

Cnocob namepeHus ESR nokasaH Ha pucyHKe 35 Ha npumepe pexxMma MMNY/IbCOB TOKa:

1 od @ e ¢

PucyHok 35 - UamepeHue ESR XUT B pexxmmax MMNyaAbCOB TOKA,
MOLLHOCTU UKW CONPOTUBNEHNA

JdocTtounHcTBa cnocoba namepeHuns ESR XUT B pexkmmax MMNy/IbCOB:

e [lo3BONAET NONYYUTb MHOMKECTBO MIHOBEHHbIX 3HadyeHW ESR HenocpepcTBeHHO
BO Bpems BbIMOJIHEHMA LWAra UMMYAbCOB TOKA, MOLWHOCTU MAW COMPOTUBAEHUSA,
YTO AadeT BO3MOXHOCTb MNOCTPOEeHMA 3aBucumocTM ESR oT BpemeHu, a Takxke
OT CTENEHU 3apPAKEHHOCTM UK OT rNyBUuHbI paspaga uccnegyemoro XUT;

e He cHuXKaeT cpegHee 3HavyeHme ToKa 4yepe3s XUT, He yBennumsaeT Bpema 3apaga
WK paspaga u He TpebyeT AONOAHUTENBHbIX pecypcoB npubopa.

HepocTaTku:

e PaboTaeT TONbKO B PEXMMAX MMMYIbCOB TOKA, MOLLHOCTU MW CONPOTUBNEHWSA;

e Cnocob HepoCTyneH Npu NapannenbHOM coeMHeHU AHaIN3aToPOB;

e B HeKoTOpbIXx cnyyaax pe3ynbTaTbhl MamepeHua ESR moryT GbiTb MCKaxKeHbl nog,
BAMAHMEM MEPEexoaHblX NPOLLECcCOB CTabuamsaumm Toka yepe3s XUT (nogpobHee
CM. HUXKe).

Mpun namepeHmnn ESR B perkumax MMNyibCOB TOKA, MOLLHOCTU UM CONPOTUBIEHUA HYKHO
NPUHATb BO BHUMAHME, YTO U3MeHeHMe ToKa Yepe3 XUT npu cmeHe MMNynbCOB HE NPOUCXOAUT
MFHOBEHHO, a 3aHUMaeT, B cpeaHem, spema Ty, oT 10 o 50 mc, B 3aBUCUMOCTU OT KOHKPETHbIX
YC/IOBUIA TECTUPOBAHUA W 3aaHHbIX 3HAaYEHMN NapameTpoB (cm. pucyHOK 36). Kpome Toro,
NPUCYTCTBYET onpeaeneHHasa 3agepKa Tq B uamepeHmn n obpaboTtke npnbopom pesyibTaTos
n3MepeHun. Bce 3To NpUBOAMT K 3ana3ablBaHUIO NONYYEHUA BTOPOrO 3HaYEHWUA HaNpAXKeHUA
Ha Knemmax XUT npu onpeaeneHnn ckavka HanpsxkeHus dU Ha cymmapHoe Bpems (Tg + Tq)
oT 20 po 100 mc. Kak cneacrteue, B MNOJYYEHHbIM pPe3ynbTaT M3MEpPEeHUA CKadka
HanpaxeHua dU,, BHOCATCA UCKa)keHWa Err, NOCKONbKY HanpaxeHue Ha Tectupyemom XWUT
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N3MEHSAETCA He TONbKO 3a CYET CKadka HanpsaxeHua dU; cobctBeHHO Ha ESR, HO u 3a cyeT TOTrO,
4yTo Tectupyembii XUT ycneBaeT 4acTUYHO 3aPAAUTCA WKW PA3PALAUTCA 3@ BPEMA 3a4epPrKKM
namepeHnnn (Tg + Tq)). Tem cambim, pe3ynbTaTbl namepeHnn ESR nonyyatotcs 3aBbllEHHBIMM
WU 3aHUKEHHBIMU OTHOCUTENIbHO UCTUHHOTO 3HadYeHuAa ESR XUT. [aHHbIN HeraTuBHbIN 3ddeKT
bynetr nNposBAATbLCA TEM CU/IbHEe, YemM MeHble EMKOCTb Tectupyemoro XUT, yem HuKe
3HayeHue ero ESR n yem 6bicTpee Ha HEM M3MEHAETCA HaMpAMeHMe B Xo4e 3apAga UM
paspaga (4To MMeeT MecTo, Hanpumep, NPU TECTUPOBAHWKU CyMNepKOHAEeHcaTopoB). B 3Tom
cnyyae, pgns NojsyvyeHUs Hambosee TOYHbIX 3HauyeHuM ESR pekomeHayeTcs MCNO/Ab30BaTb
cnocob nsmepeHus ESR metoaom neprmoamnyeckoro npepbiBaHUA TOKa (cm. noapasaen 14.2).

du; P Err du; du Err
’/ [
u [~ U
A -1 A
” 1 -/
| du
| | m ] I — Y
l -
4 | Y L“--‘-T y
]
| | | |
I I | |
0 } { > t 0 } $ > t
I | | | | |
| | | |
A I I A I I
*"- |
| |
di di : |
- |
0 I > t 0 I I | > t
Tst Tdi Tst Tai
e—>

PucyHok 36 - MpnYMHbI BO3HMKHOBEHMA OLWINMOOK Npu namepeHnn ESR

3gecb: dU; — ngeanbHoe 3HaYeHME CKayKa HanpsaKeHna Ha ESR XT;
dUm — namepeHHoe 3Ha4yeHMe CKayka HanpsxeHus Ha ESR XUT;
Err — ownbKa B U3MepeHMM CKadKa HanpsarkeHna Ha ESR XUT;
dl — cKauek TOKa, BbI3bIBaAOLWNI CKAUYEK B HANPAXKEHUN Ha Knemmax XUT;
Tt — BpemsA yCTaHOBAEHUA 3a4aHHOIO 3Ha4YeHUA ToKa Yepes XUT;
Tq — 3a4epKKa U3MepPEHMN N 06PabOTKN pe3ynbTaToB U3MEPEHUN.

Pesynbtatbl namepeHma ESR B pexmmax MMnNyabCOB TOKA, MOLLHOCTU WX CONPOTUBAEHUA
nonagatoT B ¢pannbl pesynbTaTos B cTon6ubl "ESR,O0hm" 1 "ESRa,0Ohm" (cm. pasagen 16).

Kpome TOro, pesynbtatbl uamepeHus ESR, nosyyeHHble AaHHbIM cnocobom, moryT bbiTb
BbiBeZEHbI Ha rpaduKM 3apaga-pa3paga Ha ctpaHuue "Mpadukn" (cm. nogpasaen 20.4).

B uenom, namepeHune ESR byaetr tem TouyHee, yem Gonblwe Mo abCONOTHON BenUUUHE
n3mMmeHeHue ToKa yepes XUT, yem HUMXKe CKOPOCTb U3MeHeHUA HanpsaxeHna Ha XUT B npouecce
3apaga U paspaga (4em bosnblue ero EMKOCTb), U Yem Honble camo no cebe mamepsemoe
3HayeHune ESR XUT.

Mpu napannenbHoit paboTe AHanusatopoB (cm. pasgen 12) usmepeHne ESR XUT
NPy BbIMOJHEHMN LLIAroB MMMNY/bCOB TOKA, MOLLHOCTU 1 CONPOTUB/IEHUA HE MPOU3BOANTCA.
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14.4 amepeHune ESR XUT npu cmeHe waros nporpammbl

B atom cnocobe ESR XWUT onpegenserca MO CKauyky HanpaxeHua Ha XUT BHauvane
oyepenHoro wara nporpammbl TectmpoBaHua XUT. Ecam Tok yepe3 XUT BHa4vane HOBOro Lwiara
ctan 6onbwe, Yyem Obin B KOHLE Mpeablayliero wara nporpammbl, CKayek TOKa ABNAeTCA
NONOMUTE/IbHbIM, U pe3ynbTaT namepeHma ESR BHavyane AaHHOro wara OTHOCUTCA K Hadvany
3apaga (ESRc — ESRcharge). Ecnm Tok yepes XUT BHa4yane HOBOrO Liara CTa/l MeHblle, Yem 6bin
B KOHLE npeablayLLero wara nporpamMmmbl, CKaYeK TOKa ABAAETCA OTpULLAaTeNbHbIM, @ pe3y/bTaT
nsmepeHus ESR BHayane AaHHOro LWara OoTHOCUTCA K Hadany paspaga (ESRd — ESRdischarge).
Ob6a TMnNa 3TMX 3HAYEHWI MNonajalT B CBOAHLIN dalin pe3ynbTaToB M3MEPEHUW, HO ANA
KOHKPETHOrOo LWara NporpaMmbl 3Ha4YawWwmm 6yaeTt AnWb O4HO M3 HUX, BTOpoe byaeT HyneBbiM
(cm. nogpasnen 16.3).

Ecam B uMKne MCNonb3yeTca HECKONbKO WaroB 3apsaa (paspaga), B cTtpoku "GNRL"
csogHoro ¢arna no uMKNam Nporpammbl NONAJAIT yCpeaHEeHHble Mo BCeM Laram 3apaga
M NO BCEM LWIAram paspaga B A4aHHOM UMKAe pe3ynbTaTbl usmepeHua ESRc 1 ESRd.

3T0T cnocob wusmepeHuna ESR paboTaeT Bcerga M He MOXKET OblTb OTKAKOYEH NpwU
NOAroTOBKe Nporpammbl TectuposaHuna XUT.

A (@) (@)
- | T

i a

0,_1_4\_ > t

PucyHok 37 - UamepeHune ESR XUT npu cmeHe waros nporpammeol TectuposaHma XUT

JocTtonHcTBa cnocoba namepeHunsa ESR XUT npu cmeHe Wwaros nporpammbl:

e He cHuKaeT cpegHee 3HavyeHMe ToKa 4vepes XUT, He yBennumeaeT Bpema 3apaga
WK paspaga u He TpebyeT AONOAHUTENbHbIX pecypcoB npubopa.

HepocTaTku:

e [lo3BonAeT MOAYYUTb NUWb E€OUHCTBEHHbIA pe3ynbTaT uamepeHua ESR Tonbko
BHa4yane o4yepeHOro Wwara nporpammbl TecTupoBaHma XUT;

e PaboTtaeT He A5 BCEX TUMOB LLAroB NPorpaMmbl TectupoBaHus XUT;

e B HeKoTOpbIX CAy4asx pe3ynbTaTbl uamepeHua ESR moryT ObiTb MCKaxKeHbl Mog,
BAMAHMEM MEPEXOAHbIX NMPOLECCOB U 3aflEPXKEK U3MepeHUn (cm. noapasgen 14.3
M PUCYHOK 36).
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Cnocob He paboTaeT Ha lwarax Aos3apsaa npu NoctoaHHOM HanpsaxeHum (CHCV),
Aopaspaga npy noctosHHOM HanpskeHun (DCHCV) n passepTKM HanparKeHuaA. A AaHHbIX
Wwaros pe3synbTatbl namepeHma ESRc n ESRd 6yayT Bcerga Hynesble.

Cnoco6 MmeeT aHaNOrMyHble OCOHBEHHOCTM W OFPaHUYEHMUA, YTO U CNOCOD M3MepeHus
ESR XUT B pexummax WUMMNYAbCOB TOKA, MOLWHOCTM MAWM CONPOTMBAEHUA pa3pAaa
(cm. nogpasgen 14.3 v pucyHok 36).

B uenom, namepeHue ESR 6yaneTr Tem TouHee, yem 6osblwe no abcoNtOTHOM BeENUUYUHE
n3MmeHeHue ToKa 4vepe3 XUT BHavyane odyepegHOro LwWara MAPOrpammbl, Yem HUXKE CKOPOCTb
N3MeHeHMA HanpaxeHuA Ha XUT B npouecce 3apsaga M paspAana (yem 6onblie ero EMKOCTb),
n yem 6onble camo no cebe namepsemoe 3HavyeHme ESR XUT.

15 ONPEAENEHME SNIEKTPUYECKOMN EMKOCTU XUT

AHanuzatopbl ACK150.24.1750.1, ACK75.48.1750.1, ACK100.24.650.1 n ACK50.48.650.1
No3BO/IAOT U3MEPATb dNeKTpuyeckyto émkoctb XUT B Papagax. MamepeHue aneKTpuYecko
€MKOCTM HeobXo4MMO NPU TECTUPOBAHUM CYyNepPKOHAEHCATOPOB (MOHMCTOPOB).

JneKkTpuyecKkaa EMKOCTb onpegensetca TONbKO Ha ware paspaga XWUT 3agaHHbIm
NnocToAHHbIM ToKOoM (DCHCC), KoTopblii A0MKEH ObiTb BKAOYEH B NMPOrpaMmy TECTUPOBAHMS
(cm. pasgen 11). Ecam war paspsga noctosHHbIM Tokom (DCHCC) He BK/tOYEH B nmporpammy
TECTUPOBAHUA, Pe3yNbTaT U3MEPEHUA INEKTPUYECKOM EMKOCTM ByaeT paBeH HyAto.

Pacuetr anekTpuyecko émroct XUT ocywectBnseTca nNo ABYM TOYKaM Ha rpaduke
N3MeHeHMA HanpaXKeHUa Bo Bpema paspaga XMUT 3agaHHbIM NOCTOAHHbLIM TOKOM.

MepBana Touyka bepetcs Ha ypoBHe 10 % OT 06WEro M3MEHEeHUs HanpaxeHua Ha XUT
3a Bpema wara DCHCC, 3a BblMeTOM HA4YaNbHOrO CKayka HanpaxkeHuAa Ha ESR XUT
(cm. pasgen 14).

Bropaa Touka — Ha ypoBHe 90 % oT obuwero MameHeHUA HanpaxeHuAa Ha XUT, Takxke
32 BbIMETOM HAYa/IbHOTO CKayKa HanpsaxKeHua Ha ESR XUT.

Mo oTMm ABYM TOYKaM onpeaensetcA W3MeHeHue HanpakeHua Ha XUT AU,
N KOHTpPO/IbHOE BpeMs paspaga At, 3a KoTopoe NPOM30LLAO 3TO U3MEHEeHMe HanpsaxeHua AU:

dU Ha ESR XUT

T *b 10%

0% 100%

%

-1
t

PucyHok 38 - OnpeaeneHune anekTpuyeckom émrkoctun XUT
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PacyeT aneKTpmnYecKom EMKOCTU ocyllecteaseTca no popmyne (16):

At
C=1, —
CAU )

rae: C - anekTpmyeckaa émkoctb XUT, ©;
I, - cpegHnii TOK paspsaga XUT B TeueHUE KOHTPOJIbHOFO BpeMeHM paspaga At, A;
At - KOHTpPONbHOE BpemA pa3paaa, C;
AU - uameHeHune HanpaxeHnAa Ha XUT 3a KOHTposibHOe Bpemsa paspAaaa At, B.

Echn B umMKne mucnonb3yetca HECKOMbKO LWaroB paspaga nocToAHHbIM Tokom (DCHCC),
B cTpokn "GNRL" cBogHoro ¢aiina no umknam (cm. pasgen 16.3) nonagatoT ycpeaHeHHbIN
no scem waram DCHCC B gaHHOM UMKAEe pe3y/ibTaT USMEPEHUA 31eKTPUYecKom EémKoctn XUT.

OnA  KOpPpPEeKTHOro onpeaeneHua  37eKTPUYECKOM  EMKOCTM  CYNnepKOHAEHCAaTOpPOB
(noHucTOpOB), pekomeHayeTcsA BbIOMPATb TaKy YacTOTy 3aNUCK AaHHbIX B ¢akibl pe3y/ibTaToB
nsmepeHmn (cm. nogpasgen 20.2), ytobbl Ha wWware (warax) paspAga MNOCTOAHHbIM TOKOM
(DCHCC) npubop peructpmposan He MeHee ABaALATH TOYeK nsamepeHua napameTtpos XUT.

* CM. nepeyeHb NPUHATbIX COKPALLEHU U 0603HAYEHUA.
16 ®ANNbI PE3Y/IbTATOB U3MEPEHUN

16.1 O6bwume yKasaHuA

B pesynbtate TectupoBaHma XWUT ¢ nomowsbto AHanusatopos ACK150.24.1750.1,
ACK75.48.1750.1, ACK100.24.650.1 n ACK50.48.650.1, NMonb3osaTenb NoaAyyaeT ABa Pa3NINYHbIX
TMNa BbIXO4HbIX $Galinos.

Bce d¢annbl pesynbTaToB U3IMEpPEeHMN, co3gaBaemble NPuUOOPOM, UMEHT TEKCTOBbLIN
dopmat (*.txt) n moryt 6bITb OTKPLITbI ANA NPOCMOTPA U 06paboTKM B NOO6OM TEKCTOBOM
penaktope (Hanpumep, "BnokHoT" B cpege "Windows"), nimbo B nporpammax 31€KTPOHHbIX
Tabanuy, n paboTbl ¢ AaHHbIMK (Hanpumep, MS Excel, cm. pasgen 19).

®annbl pe3ynbTatoB 060MX TMMOB COCTOAT M3 3aroN0BKAa W Tabnuubl ¢ pesyibTatamu
NU3MEepPEHM, NONYYEHHbIX NP TecTupoBaHmun XUT. CTonbubl B pannax pesynbTaToB U3MEPEHWUI
oTAeneHbl gpyr oT Apyra npobenamm.

OnucaHMe napamMeTpoB, BXOZAWMX B ¢aMnbl pPe3ynbTaTOB WU3IMEPEHUN, U3NOXKEHO
B noapasaenax 16.2 u 16.3. Cnocobbl onpeaeneHus napameTpoB, BXxoAawux B dalbl
pe3ynbTaToB U3MEPEHUM, N3N0XKEHDbI B pa3aenax 13, 14 n 15.

Ob6a T1na ¢aina MMetoT MNOXOXKUI 3aro/I0BOK, COAEPKaLLNA:

Tun AHanmszatopa (AHaNM3aToOPOB), C NMOMOLLLbIO KOTOPOTro NOYyYeH AaHHbIN aiin;

Konunyectso npmnbopos, paboTatolmx napannensHo (cm. pasgen 12);

IP-agpec (Beayuiero) AHanmnsaTopa (cm. pasgenst 9, 12 n noapasaen 20.7);

HasBaHue XUT, BBeaeHHoe Mosib3oBaTenem npu 3anycke tecta (cm. noapasgen 20.2);

OnucaHue 3a4aHHbIX LWAroB NoAroToBKM TeCTMPOBaHMA (€cn B Nporpamme 3a4aHbl

larv noAroToBKM, cM. pasgen 11);

e OnucaHuWe 3aZaHHbIX WAroB LMKANYECKOM YacT NporpaMmbl TECTUPOBAHUSA
(ecnun B nporpamme 3aZaHa LMKANYECKAs YacTb);

e 3a4aHHOE KO/INYeCTBO NOBTOPEHUMN LUMKIMYECKOM YacTM NPOrpammbl TECTUPOBAHMUS;

e OnucaHuWe 3aZaHHbIX LLAroB 3aBepLleHNA TECTUPOBaHMA (ecv B Nporpamme 3a4aHbl
Larv 3aBepLieHns);

e 3ajaHHble orpaHuyeHua napameTtpos XUT (cm. noapasaen 20.2 v pasgen 23);

e 3ajaHHbIV Nepuog 3anucK AaHHbIX B Gpaliibl NepBUYHbIX AaHHbIX (CM. nogpasaen 20.2);

e [laTy 1 BpeMs Hayana TecTa (ToNbKo Ans cBOAHbIX GaltnoB pe3ynbTaToB TECTUPOBaHMUA,
cMm. noapasaen 16.3);

e 3aro/IoBOK NapameTpoB B Tabanue pe3ynbTaToB UIMEPEHUN.
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OnuncaHMe KaxKAoro 3a[aHHOro LWwara NporpaMmbl TECTUPOBAHWMA B 3aronoBke ¢aliios
pe3y/nbTaToOB COCTOUT M3 HOMEpa SLAHHOro Wara B 33a[3HHOM Nporpamme TeCTMPOBAHMS,
ONMCaHWA TMNa wara, paboymx mapameTpoB LWara, 3a4aHHbIX KPUTEpMeB 3aBepLUEeHMA Lara
M napametpoB usmepeHma ESR XUT meTtogom nepuoanyeckoro mnpepbiBaHMA TOKa
(ecnu nsmepeHune ESR gaHHbIM cnocobom AOCTYNHO ANA BbIOPAHHOrO TMNA LWara).

Kpome Toro, n B camém Tene ¢arinos B Tabauue ¢ pesynbTaTaMu TECTUPOBAHUA HAXOAMUTCA
cTtonbel, ¢ HOMEpPOM M MapKepom TuMa LWara, pe3yabTaTbl ANA KOTOPOro npeacTaBAeHbI
B KOHKPETHOWM CTPOKe dalina pe3ynbTaToB U3SMEPEHUN.

CooTBeTCcTBME TUMNOB LIATOB, UX TEKCTOBOE OMNMCAHWE B 3aronoBke $GailnoB U UX MapKepoB
B CTPOKax $pannoB pe3ynbTaToB NpeacTaBieHo B Tabavue 6.

B cnyyae py4yHoro npepbiBaHMA npouecca KHonkoi "Cron" (cm. nogpasgen 20.1), B dain
NepBUYHbIX AAHHbIX ONA NPEepPBaHHOro UMKAa U B alin CBOAHbLIX Pe3ynbTaTOB M3MepeHUi
nobaBnAeTcA KOHEYHas 3anucb O MPepPbIBAHUKM MPOrpammbl TeCTUpoBaHWA [Mosb3oBaTenem,
a TaK)Ke OTMeYaeTca AaTa U BpemMA TaKoro npepbiBaHumA.

Tabanua 6 - MapKepbl U 3aroN10BKM LWAroB NPorpammbl TectupoBaHmns XUT

Mapkep| OnucaHune
Twun wara nporpammsbl TectupoBaHua XUT NMpumeyvaHue

wara TMNa Wwara
CHCC 3apag CC 3apAa NOCTOAHHbIM TOKOM cm. nogpasgen 11.3
CHCP 3apag, CP 3apaa NOCTOAHHON MOLWHOCTbIO cm. nogpasnen 11.4
CHCV | Aosapsag CV | Jo3apAas Npyv NOCTOAHHOM HanpaXKeHUu cm. nogpasgen 11.5
DCCC Paspag CC | Paspag NOCTOAHHbIM TOKOM cm. nogpasnen 11.6
DCCP Paspsan CP | Paspsa NoCTOAHHOM MOLLIHOCTbIO cm. nogpasaen 11.7
DCCR Paspag CR | Paspag Ha nocToAHHOEe conpoTueaeHne cm. nogpasaen 11.8
DCCV | Oopaspag CV | Jopaspan npy NOCTOAHHOM HanpaxXeHun | cwm. nogpasgen 11.9
RLAX | Penakcauma | Penakcaums cm. nogpasaen 11.10
SCNU | Passeptka U | PasBepTKa HanpsaxkeHuA cm. nogpasaen 11.11
SCNI PassepTka | | PasBepTKa TOKa cm. nogpasaen 11.12
SCNP | PassepTKa P | PassepTKka moLwHOCTH cm. nogpasgen 11.13
SCNR | PassepTKa R | PassepTKa conpoTnBaeHUA cm. nogpasgen 11.14
IMPI Umnynbc | | Pexxum nmnynbcos TOKa cm. nogpasaen 11.15
IMPP Umnynec P | Pexxnm mmnynbcoB MOLWHOCTH cm. nogpasaen 11.16
IMPR Umnynbc R | PeXXum nmnynbcos cCONPOTUBAEHMUA cm. nogpasgen 11.17
TBLI Tabnuua | PaboTa no Tabauue Toka cm. nogpasgen 11.18.2
TBLP Tabnuua P | PaboTa no Tabamue moLHOCTH cm. noapasgen 11.18.3
TBLR Tabnnua R | PaboTa no Tabanue conpoTmuBaeHmun cm. nogpasnen 11.18.4
LGGU | Camonucen U | Camonuceul, HanpAaxeHuA cm. nogpasgen 11.19

B cnyyae BO3HWMKHOBEHMA aBaPWMWMHbLIX CUTyauMid B Xo4e TecTUPOBaHMUS,

TectupoBaHma XWUT aBTOMATUYECKU

npepbiBaeTcs, a B

daiinbl

(cm. nogpasaen 16.2) 3aHOCKTCA 3aKAOYMTENIbHAA CTPOKA, B KOTOPOM MapKep Lara 3aMeHsAeTcA
Ha MapKep BO3HWKLUEN aBapuMm.
OnucaHMe MapKepoB aBapUMHbIX CUTyaUKnii npuBeaeHo B Tabanue 7.

npouecc
NepBMYHbIX  AAHHbIX

MoapobHoe onMcaHMe BO3MOMKHbIX aBaPUMHbIX COCTOAHUMA U NMPUYUH UX BO3HUKHOBEHUA
N3N10XKeHO B pasaene 23.
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Tabanuya 7 - MapKepbl aBapUnHbIX COCTOAHUIN

Mapkep
aBapuu
OJAL Asapua XUT
OUOT | NepeHanpsxxeHune Ha wuHe "OUT+"

OnucaHue aBapuu MpumeyaHue

OUBT MepeHanpa)keHue Ha wWuHe "BAT+"

OUPS MepeHanpsa)keHue Ha WnHe "V+"

OUBC MNepeHanpAXeHMe Ha NOTEHLMANbHbIX BXO4aX

OICH Meperpy3ka no TOKy 3apAga

OIDC Meperpy3Ka no TOKy paspaga

OTLD Meperpes Harpy3o4Horo pesmctopa R (cm. pucyHOK 5)

oTIvV MNeperpes cM10BOro MHBEPTOpPA

OTCR MNeperpes KOHTpOANEpPA YNpPaBieHUA

RUBT O6paTHaa NONAPHOCTb HA CMNOBbIX KNemmax Nnpubopa

RUBC O6paTHan NONAPHOCTb Ha NOTEHLMabHbIX BXOAAX

FMPS OTKa3 cMnoBOro UCTOMHUKA NUTAHMUA

FINV OTKas cMi10BOro MHBEpTOpa

FFAN OTKas BeHTUNATOPA OxnaxaeHus npmubopa cm. pasgen 23

oLIv Meperpyska KAw4yen CMIoBOro MHBEpTopa

OVPW | Neperpy3sKka No MOLWHOCTH

UJMN OrpaHnyeHne MMHUMANbLHOIO HanpaXXeHnAa Ha XUT

UJMX OrpaHunyeHne MmakCcMmanbHOro Hanpa*KeHmna Ha XUT

ICMX OrpaHnyeHmne makcMmasaibHOro Toka 3apaga XUT

IDMX OrpaHuyeHne MaKCMManbHOro ToKa paspasa XUT

TIMN OrpaHuyeHrne MMHUMaNbHOM Temnepatypbl XUT

TIMX OrpaHuyeHne makcMmanbHoli TemnepaTypbl XUT

PGAL HeBepHaa nporpamma TeCTMpOBaHUA

TBAL ABapua Tabanupl

PCAL MoTeps cBa3m ¢ MK npu paboTte nog ynpasneHnem MK

DVAL MoTeps cBa3m ¢ npubopom npu pabote ot MK

MDAL | HecooTtBeTtcTBUe perxkunuma paboTbl nprubopa

ALRM Obuian aBapua npubopa

B cnepyouwmx noapasaenax W3NOMNKEHO OMWCaHME NapaMeTpoB, BXOAAWMX B dalinbl
pe3ynbTaToB U3MEPEHUN.

16.2 ®annbl NepBUYHbIX AAHHbIX

darinbl nepBuYHbIX AaHHbIX (RAW) copepkaT MrHOBEHHble 3HauYeHUA HanpsarKeHus
Ha XUT, B, n Toka uepe3 XUT, A, c 3aaaHHbIM Wwarom ¢puKcauum NapameTpoB BO BPEMEHM.

Takxe, ¢alnbl NepBUYHbIX AAHHbIX COAEepXaT MrHoBeHHble 3HauyeHua ESR XUT, Om,
M3MepPEHHble MEeTO4OM NEepUoOANYECKOro npepbiBaHMAa Toka 4vepe3d XUT mam nony4veHHble
B pPeXKMMaxX MMMY/bCOB TOKA, MOLLHOCTU NN CONPOTUBAEHMA pa3psaaa (cm. pasaen 14).

Kpome Toro, B @ainax nNepBUYHbIX [AaHHbIX MPUCYTCTBYIOT 3HAYEHUA MOSYYEHHOrO
(oTmaHHOro) 3apaga, A4, u 3Heprun, BTy, HapacTalOWMM WMTOFOM OT MOMEHTa Hayana
oyepeaHOoro wara 3afaHHoON nporpammbl TectupoBaHma XUT (cm. pucyHok 39).
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Qaiin  [paeka ®opmar Bug  Cnpaska

MpuBop: ACK75.48.175@.1 IP192.168.100.201 ~
0bvexT: CK-38008-28

MNogroToBka:

1. Paspag CC 58A go 186 wnu lcyT. ESR: He wmsmep.

Mporpamma:

4. 3apag CC 78A go 248 wan lcyT. NMepwog ESR: 5c. AnuTeneHocTb ESR: Smc.

5. [Hosapag CV 24B B TedeHwe 28c.

6. Paspag CC 78A go 186 wnw lcyTt. Mepwog ESR: 5c. OnuTenbHocTe ESR: Smc.

3afaHHoe KONWYEeCTBOD UWknos: 1888,

JaBepweHue :
46. Paspag CC 58A B TedeHwe l@muH. ESR: He wsmep.
OrpaHudedne Umun: 5B; Umaxc: 38B; ICHwaxc: ve sagano; IDCHwawkc: He sagaHo; TmuH: He SagaHo; Tmakc: 98°C.
Mepwog Sanwcu gaHHex: @.2c.

Cycle Step Time u,v I,A T,°C ESR,Ohm Q,Ah E,Wh
58 4CHCC ©:90:88.16 18.826 69.835 26.1 B @.868205 8.82202
58 4CHCC @:88:88.31 18.957 69.835 26.1 @ @.88587 @.86597
58 4CHCC @:ee:e8.51 11.677 69.831 26.1 B @.ea8997 @.18897
58 4CHCC @:88:808.71 11.194 69.831 26.1 8 8.81394 8.15311
58 4CHCC @:90:00.92 11,383 69.831 26.1 @ @.8l796 ©.19838
58 4CHCC @:80:91.28 11.438 69.835 26.1 @.884325 8.82338 @.25998
58 4CHCC @:80:91.48 11.546 69.835 26.1 @.884325 @.82731 @.38512
58 4CHCC @:8@:81.61 11.655 69.831 26.1 @.884325 6.83138 8.35139
58 4CHCC @:8e:281.81 11.76@ 69.831 26.1 @.884825 @.83515 8.39654 W

PucyHok 39 - ®aitn nepBUYHbIX AaHHbIX

B npmneegeHHOM Bbille d)aﬁne NeEPBUYHDIX OAaHHbIX NPpUMeHEHbI cheaytowmne 0603HayeHus:

e Pa3psag CC - pa3pag 3agaHHbIM NOCTosHHbIM ToKom (Constant Current);

e 3apsapg CC - 3apag 3a4aHHbIM MOCTOAHHbIM TOKOM;

o [o3apag CV - no3apag npu 3agaHHOM NOCTOAHHOM Hanps»eHun (Constant Voltage);

e 1,4,5,6,46 - Homepa Waros nporpammbl TeCTMpoBaHua (cm. pasgen 11, 20.2);

e UmwuH, Umakc, ICHmakc, IDCHmakce, TMUH, TMaKC — 3a4aHHble OrpaHUYeHus
HanpAXeHUs, ToKa U TemnepaTypbl ans tectupyemoro XUT (cm. nogpasgen 20.2
n pasgen 23);

e Cycle - Homep umKna nporpammol. 50 — Becb 3TOT dpann ana umkna Ne50;

e Step - mapKep wara nporpammel TectuposaHmna XUT.
4CHCC - Homep LWwara nporpaMmbl TECTUPOBAHUSA (4) U MapKep pPerKMMa TeCTUPOBAHUSA
Ha gaHHom wware (CHCC) (cm. Tabnnuy 6);

e Time - Bpema OT Hayaa o4YepenHOro wara B BbilbpaHHom dpopmarte (cm. pasgen 18);

e U,V - mrHoBeHHOE HanpsaxeHue Ha XUT, B;

e |A - MrHoBeHHoOe 3HayeHue Toka Yepes XUT, A, CKOpPEKTUPOBAHHOE Ha KO3 PULNEHT
Kesr (cM. noapasaen 14.2). MonoxKutenbHble 3HaYEHUA COOTBETCTBYHOT NpoL,Eeccy 3apaaa
XWUT, oTpuuatenbHble - npoueccy paspaaa;

e T,°C— mrHoeHHada Temnepatypa XUT, °C. U3mepaeTca TO/IbKO Npu NOAKAHYEHHOM
K Npnbopy BHELWHeM aatymnke TemnepaTypbl XUT. Ecam gatunk TemnepaTypbl
He NOAKNOYEH, BMECTO pe3y/ibTaTa U3MepeHua Temnepatypbl 6yaeT 3Hak "?";

e ESR,Ohm - mrHoBeHHoOe 3HaueHue ESR, Om, M3mepeHHOEe METOL0M NEPUOSUYECKOTO
npepbiBaHWUA ToKa Yepes XUT (cm. nogpasgen 14.2) unum B pexkmmax MMNy/1bCOB TOKa,
MOLLLHOCTM UM conpoTmuBaeHua (cm. nogpasgen 14.3);

e Q,Ah - nonyyeHHbIN (OTAQHHbIN) 3apAa, A-4, HApaCcTalOLWMM UTOTOM OT Ha4ana Lara;

e E,Wh - nonyyeHHan (oTgaHHan) saHeprua, BT-y, HapacTalowmm UTOrom OT Havana Lara.

Mo dainam nepBMYHbIX AaHHbIX MOFYT OblTb NOCTPOEHbI KpuBble 3apaga-paspaga XUT
ONA KaXAOoro BbINOJIHEHHOIO UMKAa NpOrpammbl TECTUPOBaAHWA, BbIABAEHbI 3aBUCUMMOCTMU
OTAAHHOM 3HEepPrumn oT HanpsaxKeHua Ha XUT, 3aBUcMMOCTM ogHMX napameTpoB XUT oT apyrux,
MOCTPOEHbl crneuuanbHble rpadmkm npu  uccnegoBaHnn XUT metogom LinMKanuyeckoi
BonbTAMmnepomeTpumn (LIBA) 1 npouee.
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®annbl NepBUYHDLIX AAHHbIX ABAAOTCA HEU3OEXHbIM pe3ynbTaToM TecTupoBaHMA XUT.
[na Kaxporo umMkna nporpaMmbl TeCTUPOBaHMA, Npubop 6yaeT co3pasBaTb CBOM OTAE/bHbLIN
daiin NepBUYHbIX AaHHbIX.

Tak, npeanonoXum, 4To Npu NOAroTOBKE 3anycka TectuposBaHuma XWUT, lNonb3osaTtenb
B OKHe Bblbopa ¢aina pe3ynbtatoB BBEN Ha3BaHMe dalina ANA COXPaHEHMA pe3ynbTaToB
nsmepeHun "TECT.txt" (cm. nogpasgen 20.2).

B aTOM cnyyae Kaxaplit pas npu COXpPaHeHMU o4vepegHoro ¢aiina nepBUYHbBIX OAHHbIX
K 3agaHHoMy Monb3oBatenem nmeHn danna byaet aBTomatMyeckn go6aBnATbCA HOMeEp LMKAA

nporpamMmmsl, gaHHble 014 KOTOPOro COXpaHEHbI B 3TOM cbaﬁne, B HaweMm 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")

darin ¢ Homepom "-00000000" cospaetca Ans pes3y/nbTaTOB M3MEPEHWIA Ha Liarax
NoAroToBKK, EC/IN TaKOBble 3aZaHbl B Nporpamme Tecta (cm. nogpasgen 11.1).

Ecnn B nporpamme TecTa 3aZaHbl Warv 3aBepLieHna, a 3a4aHHOe Koanyectso unknos — N,
pe3ynbTaTbl U3MEPEHUN ANA WarosB 3aBepleHua byayT coxpaHeHbl B daiin ¢ Homepom N + 1.
Tak, ecnam pgnsa Hawero npumepa 3aflaHHOEe KoauMyecTBo LMKAoB — 100 uuknos, To daiin,
coAeprKalLmMii pe3ynbTaTbl USMEPEHUIM AR LIAroB 3aBepLUEHUs TECTUPOBAHMA (eCaN TaKoBble
3a4aHbl B nporpamme) byget umetb uma "TECT-00000101.txt".

Bce ¢ainbl 6yayt coxpaHATbCs B BblOpaHHyt [lonb3oBaTenem namnky, YKasaHHYK Mpwu
3anycke TectMpoBaHuA (cm. noapasgen 20.2) u nocne 3aBepLUeHUA BbIMONHEHWUA 3a4aHHOM
NPOrpaMmbl TecTa MX KOAMYecTBo ByAeT COOTBETCTBOBATb KONMYECTBY BbINOJIHEHHbIX LMKIOB
nporpaMmmbl TectTupoBaHusa XUT, BkatoYana ¢aiin pe3ynbTaToB BbIMOJHEHWA LIAFOB NOATOTOBKM
n dann pesynbTaToB BbINOJHEHMA WAFOB 3aBEPLUEHMA NPOrPaMMbl TECTUPOBaHUA. KoinyecTso
$aliNoB MEPBUYHBIX AAHHbIX MOXKET OblTb 3HAYUTENbHO YMEHbLEHO, €CAM NPU 3a4aHuUK
NPOrpaMmbl TECTUPOBAHMA HACTPOUTb PEXUM NPOpPEKRNBAHNA PaltnoB Pe3ybTaTOB UIMEPEHNN
(cm. pasgen 17).

BHUMAHUE! Bo usberkaHune cb6oes B pabore M nyraHuubl B daiinax pesynbraTtos
M3mepeHuii, Ha KomnbloTepe [lonb3oBaTtena Heob6XO0AMMO KaXKAbld pa3s npu 3anycke
ouepepHOro TectTa Co3AaBaTb OTAE/NbHYIO NANKy ANA pa3melleHus ero pesyabraros!

16.3 ®annbl cBOAHbIX Pe3y/IbTaTOB M3MEPEHUN

BTopoit TMn $annoB pesynbTaToOB U3MEPEHUN ABAAETCA CBOAHbIM ¢daliiom pe3ynbTaToB
no laram WaM No UMKAaM U COAEPMKUT cBoAHble (0606uleHHble, 0bpaboTaHHbIe) AaHHble
Mo Ka*kAOMY Lary Uan LMKy BbINONHEHHOM NPOrpaMmbl TECTUPOBAHUA nccnegyemoro XUT.

Co3paHue daiina AaHHOro TMNa MOXKeT ObiTb pa3pelleHo WM 3anpeLLeHo B HAaCTPOMKax
nporpammbl TectupoBaHma XMUT. Cam daiin, B 3aBUCMMOCTM OT HACTPOEK, MOXKET COAepKaTb
CBOAHbIE AaHHble MO KaXKAOMY BbINOJAHEHHOMY LIAry MAW NO KaXKAOMY BbIMOJAHEHHOMY LUWKAY
nporpammbl TectuposaHua XUT (cm. noapasaen 20.2).

K umeHun daiina cBOAHbIX pe3ynbTaToB M3MEPEHUI MO Waram Uamn LMKAam aBToMaTUYeCKU
pobasnsetcs okoHyaHue "-CLK". Ona npumepa, paccMoTpeHHOro B nogpasgene 16.2, nms
JaHHoro ¢anna byaet "TECT-CLK.txt".
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| CK-3000-20-CLK.txt — BnokroT - m| *

@aiin  [paska ®epmar Bwa Cnpaska

MpuBop: ACK7S5.48.175@.1 IP192.168.10@.201 -
ObbekT: CK-30808-20
MNogroToBka:
1. Paspag CC 58A go 186 wnw lcyT. ESR: He wsmep.
Mporpamma :

4. 3apag CC 78A go 246 wnw lcyT. Mepuwog ESR: 5c. QAMTenbHocTb ESR: 5Mmc.

5. fosapag CV 24B B TeueHne 28c.

6. Paspag CC 78A go 186 wnw lcyT. Mepwog ESR: 5c. QnuTenbHoCTb ESR: 5mc.

JafaHHoe KONWYecTBOo UWMKnos: 1866.

JasepweHne:
46. Paspag CC 58A B TedeHwe 1BwmuH. ESR: He wsmep.
OrpaHuderne UmuH: 5B; Umawc: 38B; ICHmaxc: He sagaHo; IDCHmawkc: He sagaHno; TMMH: He SajaHo; Tmakc: 98°C.
Mepuod SanucK OaHHbxX: @.2C.

Ha4ano TecTwposahnwA: @1.87.2821 19:57:37.

Cycle Step Drt Ue,Vv Ie,A Ta,®C ESRa,Ohm Q,Ah E,Wh C,F E5SRc,0hm ESRd,Ohm Ilk,A EFq,% EFe,X
8 1IDCCC ©:88:85.11 9.9863 -49.99 26.7 8 -8.1127 -1.2912 139.1574 8 8.255459
a GNRL @:@88:853.11 9.9863 -49.99 26.7 @ -8.,1127 -1.2912 139.1574 @ @.255459 -58.8 a.a a8.a
1 4CHCC @:@8:25.65 24.664 69.5349 26.5 0.004050 @,54452 9,55154 B B.8a5008 2
1 SCHCV e:ea:28.81 24,883 8.2859 26.4 @ @.82354 8.56573 a a a
1 6DCCC B8:88:25.88 9.9825 -69.74 26.2 9.8684938 -8.5584 -9.4585 147.8776 @ B8.886284
1 GNRL @:81:16.86 9.9825 -69.74 26.4 8.864944 -8.5584 -9.4585 147.8776 8.885998 8.8086284 B8.458 98.3 93.5
2 4CHCC @:@8:27.67 24.0666 69.331 26.1 @.804074 @,53726 9.45771 B B.ea5008 2
2 SCHCV @:ea:28.81 24.8688 8.2437 26.1 @ 8.82323 8.55821 a a a
2 6DCCC B8:88:25.81 9.9863 -69.73 26.1 9.864938 -8.5585 -9.4591 147.7483 8 8.886287
2 GNRL @:81:16.49 9.,9863 -69.73 26.1 8.884956 -8.5585 -9.4591 147.7483 @.885996 @.886287 8.895 99.6 94.4
3 4CHCC @:@8:27.69 24,684 69.354 26.1 @.884057 @,.53775 0.454092 B B.8a5008 2
3 SCHCV @:ee:28.81 24.884 8.2816 26.1 @ B.82314 B8.55688 a a a
3 BDCCC @:@d:25.81 9.9825 -69.74 26.1 9.884987 -8.5586 -9.4618 147.63841 @ @.e8e197
3 GNRL @:81:16.51 9.9825 -69.74 26.1 8.884962 -8.5586 -9.4618 147.6341 @.885998 @.886197 8.189 99.6 94.4

PucyHok 40 - ®aitn cBoAHbIX pe3ynbTaToB M3MEPEHUI B BapuaHTe "MNo Kaxagomy wary"

| CK-3000-20-CLK.txt — BnokroT - m| *
@aiin  [paeka ®opmar Bwa Cnpaska
MpuBop: ACK75.48.175@.1 IP192.168.106.201 ~
ObwekT: CK-30008-20
MNogroToBKa:

1. Paspag CC 38A go 186 wnw lcyT. ESR: He wsmep.
Nporpamma :

4. Japag CC 78A go 24B wnw lcyTt. lMepuwog E5SR: 5c. QawTenbHocTe ESR: Smc.

5. fosapag CV 248 B TeveHwe 28c.

6. Paspag CC 78A go 186 wnw lcyt. Mepwog ESR: 5c. [QnuTeneHocTe ESR: Smc.

SafaHHoe KONWYeCcTBO UWKnos: 1888.

JaBepuweHne:
46. Paspag CC 58A B TedeHwe l@mwH. ESR: He wsmep.
Orpanudenne UmuH: 5B; Umawc: 38B; ICHmaxc: ne sagaHo; IDCHMawkc: He Saganc; TMMH: He SafjaHo; Tmakc: 98°C.
Mepuog sanuck gadHux: @, 2c.

Ha4yano TecTWpoBaHwA: @1.87.2821 15:83:14.

Cycle Step Drt Ue,Vv Ie,A Ta,®C ESRa,Ohm Q,Ah E,Wh C,F E5SRc,0hm ESRd,Ohm Ilk,A EFq,% EFe,X
a GNRL ®@:2828:85.38 9.9863 -58.88 26.6 @ -8.1155 -1.3294 137.2654 8 8.257724 -568.1 a.a a.a
1 GNRL ®@:@1:16.82 9.9825 -69.75 26.6 9.084941 -8.5576 -9.4429 147.7356 9.886189 @.0096223 @.608 97.7 92.6
2 GMNRL @:81:16.43 9.9825 -69.74 26.7 9.884976 -8.5580 -9.4486 147.9314 8.886132 8.886195 8.186 99.3 93.9
3 GNRL @:81:16.43 9.9825 -69.72 26.6 9.884977 -8.5581 -9.4511 147.9299 6.8660882 @.886243 8.153 99.4 94.8
4 GNRL @:8l:16.44 9,9825 -69.74 26.6 9.884954 -8.5588 -9.4476 147.8913 @.886854 @.886355 @.178 99.4 94.8
5 GNRL ©:81:16.45 9.9787 -69.73 26.5 9.8684954 -8.5582 -9.4498 147.7242 8.086882 8.886357 8.143 99.5 94.1
B GNRL @:81:16.46 9.,9825 -69.73 26.5 9.884981 -8.5583 -9.4535 147.8568 @.886852 @.886287 @.157 99.4 94.8
7 GNRL ©:81:16.43 9.9825 -69.73 26.7 9.884973 -8.5582 -9.4524 147.85969 8.886132 8.886245 8.126 99.5 94.1
8 GNRL @:81:16.46 9.9863 -69.73 26.7 9.884961 -8.5583 -9.4532 147.9519 4.86866832 4.006284 8.157 99.4 94,1
9 GNRL @:81:16.46 9.9825 -69.73 26.8 9.884957 -8.5578 -9.4452 147.6915 @.886884 8.886247 8.168 99.4 94.8

18 GNRL @:81:16.47 9.9825 -69.75 26.7 9.084971 -@.5584 -0.4548 147.9354 0.006025 2.006245 #.141 99.5 94,1

PucyHok 41 - ®ainn cBOAHbIX pe3ynbTaToB M3MEpPEHU B BapuaHTte "3a unkn"

®ainn cBOAHbIX PE3yNbTAaTOB MOMKET COXPAHATLCA AHA/NIM3aTOPOM B ABYX BapuMaHTaXx:
"Mo Kaxkgomy wary" nam "3a umkn". Bolbop BapuaHTa coxpaHeHusa 3agaetca MNonb3oBaTenem
npu opMnpoBaHMM NPOrPaMMbl TECTUPOBAHMA Nepes 3anyckom TecTta (cm. nogpasgen 20.2).

Mpu Bblbope BapuaHTa "Mo Kaxkaomy wary" B CTPOKM ¢alina 3aHOCATCA CBOAHblE
pe3ynbTaTbl NO KaKAOMY BbINOJHEHHOMY LIAary nporpammbl TeCcTUpoBaHuA. Mpu 3aBepLleHUm
oyepesHOro LUMKAa, NO pe3ynbTaTamM BCEX BbIMOJIHEHHbIX LWAroB  PacCYUTbiBaeTCA
n popmMmupyeTca CTpoKa CO CBOAHbIMU AAHHbIMM 33 BECb UMKA. JJAaHHAA CTPOKa MMeeT MapKep
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"GNRL" » copepXuT 3akaouMTesnbHble [aHHble, COOpaHHble W yCcpeAHEHHble N0 BCEM
BbIMO/IHEHHbIM LLAram, a TaKKe psag AOMNONHUTENbHbIX NAaPaMeTpPoB (CM. pUcyHoK 40).

Mpw BbibOpe BapnaHTa "3a UMKN" pe3ynbTaTbl MO KaXKAOMY LIary He COXPaHAKTCA, U B Gpaiin
CBOAHbIX pe3ynbTaToB NonagatoT ToNbKo cTpoku "GNRL" (cm. pucyHok 41).

®aiin cBOAHbIX Pe3yNbTaTOB COAEPKUT CAeAyloLLMe NapaMeTpbl:

B

MoNHyO ANUTENbHOCTD LWAra UAu LMKAa B BbibpaHHOM popmaTe BpemeHu

(cm. pasgen 18);

KoHeuyHoe HanpsarKeHue (KpariHee 3HaYeHWe HaNPAXKeHUA) Wwara Uan uukna, B;
KoHeuHbI TOK (KpaliHee 3HayeHMe TOKa) Wwara uam UnKna, A, CKOppeKkTMpoBaHHOe

Ha KoadPpuumeHT Kesg (cM. noapasaen 14.2);

YcpegHeHHY1o 3a war uau 3a LmKn tTemnepatypy XUT, °C; !

YcpeAHeHHbIM 3a War UK 3a UMKA pe3ynbTaT nuamepeHua ESR, nonyyeHHbI meTogom
nepmMoamnyeckoro npepbiBaHUA ToKa Yepes XUT nnm B peknmax MMNynbCoB TOKA,
MOLLHOCTM UM CONPOTUBNEHMA pa3paaa, Om (cm. nogpasgen 14.2 n 14.3);

3apag, (EMKOCTb), nonyyeHHbIM (oTAaHHbIM) XUT 3a war uam 3a uukn, A-y;

SHepruio, nosyyYeHHyto (otaaHHyw) XUT 3a war nam 3a umnkn, Br-y;

dneKTpuyeckyto EMKocTb XUT, ®. UmeeT cmbicn TONBKO ANS CYNepKOHAEHCAaTOPOB
(noHUCTOpPOB) M ONpeaenseTca MosbKO Ha Ware pa3psaga NocTosaHHbIM Tokom (DCHCC)
(cm. pasgen 15) (ana cBogHbIX pe3ynbTaToB 3a LWar), AN yCpeaHEeHHbIN pe3yabTaTt
onpepeneHna aneKTpmMyYeckon émKoctn no scem waram DCHCC B gaHHOM UMKne

(ansa ctpok "GNRL"); 2

ESR XUT, namepeHHoOe Mo CKauyKy HanpaxeHua BHavasne 3apsaga (cm. nogpasgen 14.4)
(Ans cBOAHbIX pe3ynbTaToB 3a LWar), UAK ycpeaHEeHHbI pe3ynbTaT uamepeHus ESR

no BCeMm Laram 3apaga B AaHHOM umkne (gna ctpok "GNRL"), Om;

ESR XUT, namepeHHoOe No CKauKy HanpaxeHus BHavyane paspaga (cm. noapasgen 14.4)
(Ana cBOAHDLIX pe3ynbTaToB 3a LWar), UAK yCpeaHEeHHbI pe3ynbTaT uamepeHuns ESR

Nno BCeM Laram paspaga B gaHHOM umkne (ana ctpok "GNRL"), Om;

CpeaHuit TOK yTeukn yepes XUT 3a umkn, A (oLeHOYHan BeINYNHA); 3

KNA XUT no 3apsaay (no A-u), %;

KN4 XWUT no aHeprum (no Bt-y), %.

npuBedeHHbIX Bbllle d¢ainnax pesynbtatoB (cm. pucyHok 40 u 41) npuMMeHeHbI

cneaytoume ob6o3HaYeHus:

Pa3psag, CC - pa3paa 3agaHHbIM NocTosiHHbIM ToKom (Constant Current);

3apapg CC - 3apag, 3a4aHHbIM NOCTOAHHbIM TOKOM;

Do3apag CV - nosapag npu 3agaHHOM NocToAHHOM HanpsaxeHuun (Constant Voltage);
1,4,5, 6,46 — Homepa LWIAaros nNporpammsl TectMpoBaHus (cm. pasgen 11, 20.2);
UmuH, Umakc, ICHmaKc, IDCHmake, TMUMH, TMaKe — 3a4aHHble OrpaHUYeHmns
HanpsAXXeHus, TOKa U TemnepaTypbl 4na Tectupyemoro XMUT (cm. noapasaen 20.2

n pasgen 23);

Cycle - Homep UMKNa Nporpammbl TECTUPOBAHUS;

Step - mapKep wara nporpammsbl TectTuposaHua XUT.

1DCCC, 4CPCC, 5CPCV, 6DCCC — Homep Lara nporpammbl TectupoBaHus (1, 4, 5, 6)
N MapKep perknma tectuposaHusa (DCCC, CPCC, CPCV) (cm. Tabnuuy 6);

GNRL - mapkep nonHoro uykna (GENERAL - nonHbin, 06061eHHbIN);

Duration - 4AUTeNbHOCTDb Wara UAM LMKAa B BbIbpaHHOM popmaTe BpeMEHM.
BapuaHTbl popmaTta BpemeHu cMm. B pasgene 18;

Ue,V - Hanps»keHune Ha XUT, B, B MOMEHT OKOHYaHuA wWwara nnu umkna (Uend);
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e le,A-ToK yepe3s XUT, A, B MOMEHT OKOHYaHUA Wara uau umkna (lend),
CKOPPEKTUPOBaHHbIN Ha KOapPnumneHT Kesg (cM. noapasaen 14.2). NMonoxutenbHble
3HayeHUA COOTBETCTBYIOT 3apaay, oTpuuaTesnbHble - pa3paay;

e ESRa,Ohm - cpeaHee 3a war unu 3a unkn 3HadeHune ESR (ESRaverage), Om, nsmepeHHoe
MeTO40M NepuoanYecKoro npepbiBaHmA Toka Yyepes XUT nau B pexxmmax Mmnyabcos
TOKa, MOLLHOCTU MU CONPOTUBAEHMA pa3paga (cm. nogpasgen 14.2 n 14.3);

e Q,Ah - nonyyeHHbIN (OTAAHHbIN) 3apAg, (EMKOCTb), A-y, 3a War UAK 33 LUKA;

e E,Wh - nonyyeHHan (otaaHHan) aHeprua, BTy, 3a war nam 3a umkn;

e C,F - snektpunyeckaa émrkoctb XUT, ®. MUmeeT CMbICA TONbKO ANA CYNePKOHAEHCATOPOB
(MoHMCTOpPOB) M ONpesenseTcs TONbKO Ha Warax paspsaaa NocToAHHbIM Tokom (DCHCC)
(cm. pasgen 15); 1

e ESRc,0hm — ESR XUT, namepeHHOe MO CKauKy HanpaxeHua BHavane 3apsaga
(cm. nogpasaen 14.4) (ana cBOAHbIX pe3ynbTaToB 3a LWar), UK YCPeAHEHHbIM pe3ynbTtaT
nsmepeHus ESR no Bcem waram 3apaga B AaHHOM umkne (ans ctpok "GNRL"), Om;

e ESRd,Ohm — ESR XWT, namepeHHoe No CKa4yKy Hanpsa»KeHUs BHa4ane pa3paga
(cm. noppaspen 14.4) (ans cBOAHbLIX Pe3yAbTAaTOB 3a LAr), AN YCPeAHEHHbIM pe3yibTaT
nsmepeHua ESR no Bcem waram paspaga B AaHHOM umkne (gns ctpok "GNRL"), Om;

o llk,A - TOK yTeukmn yepes XUT, A, ycpeaHeHHbIM B npegenax unkna. KoceeHHO oTparkaeT
CKOPOCTb camopaspsaga XUT; 2

e EFq,% - Koapdunument MNonesHoro Aevnictema XUT, BbluMCNEHHbIV NO 3apaay (no A-u).
KocBeHHO OTpaXKaeT TOK YTeYKM N CKOPOCTb camopaspaga XUT;

e EFe, % - KoaddumuneHT NonesHoro Oencrena XUT, BbIYUCAEHHbIM NO 3Hepruu (no BT-u).
OTparkaeTt noTepun aHeprun B XUT npu LMKAMYECKOM 3apAage-paspase.

MpumeyvaHua:

1. nsmepeHue Temnepatypbl XUT BO3MOMKHO TONLKO NPU MOAKAOYEHHOM K npubopy
BHeWwHeM Agatymke Temnepatypbl XUT; ecam gatunk temnepatypbl XUT HE NOAKAIOYEH,
pe3ynbTaT M3mepeHus TemnepaTypbl XUT 6yaeT paBeH HyAo;

2. 3neKTpuyeckaa EMKOCTb CYNepKOHAEHCATOPOB (MOHMCTOPOB) MOKET BbITb onpeaeneHa
MOsIbKO B pexume pa3pasa 3afaHHbIM NocTofaHHbIM Tokom (DCHCC); ecam storo wara
HeT B Nporpamme TeCTUPOBaHUA, pe3yabTaT USMEPEHUA INEKTPUYECKON EMKOCTK ByaeT
paBeH Hyo;

3. napameTp HOCUT OLLEHOYHbIM XapakTep. MNoapobHee cm. pasaen 13.

17 MPOPEXXWUBAHWE ®AN/TOB PE3Y/IbTATOB U3MEPEHU

AHanusatopbl ACK150.24.1750.1, ACK75.48.1750.1, ACK100.24.650.1 n ACK50.48.650.1
cnocobHbl TecTnpoBaTb XUT ntobbix TMNOB, B TOM YMUC/Ae CYNEepKOHAEHCATOPbl (MOHUCTOPSI).
Mpn pecypcHbIX UCNbITAHUAX NOCAEAHUX, YMCNO LMKAOB 3apAafa-paspana MOXKeT AO0CTUraTb
1000000 n 6onee. Mpu 3TOM 06beM AaHHbLIX, PErMCTPUPYEMbIX NPMOOPOM, U KOMYECTBO
co3gaBaemMbix $alsioB pe3ynbTaToB M3MepeHui (no ogHomy ¢ainy nepBUYHBIX LAHHbIX
ANA  KaXKOoro UMKNa 3apsaga-paspaga, nawc oavH obwwmin, cm. pasgen 16) craHosuTCA
ypeamepHo 60/blIMM, YTO MOMKET CyLLeCTBEHHO 3aTpyAHUTb, /AMbo caenatb BoobLuie
HEeBO3MOXHbIM nocneaytoLyto 06paboTKy M aHaNM3 pe3ynbTaToB U3MEPEHUN.

YuntbiBadA, 4TO MNapameTpbl CYNepPKOHAEHCATOPOB OT UMKAA K UWUKAY 3apaga-paspaga
N3MEHSAIOTCA HECYLLECTBEHHO, HET CMbICNA COXPAHATb Pe3ynbTaTbhl U3MEPEHUN ANA KaXKAoro
UMKNa 3apaga-paspsaga. [lpu pecypCHbIX MUCNbITaHUMAX CYNepKOHAEHCATOPOB, pa3ymHee
COXPaHATb pe3ynbTaTbhl M3MEPEHWUIA NULLb, Hanpumep, ANA KaXAOro coToro UMKna 3apaga-
pa3psaaa. B atom cnyyae pesko coKpalwaeTca Konmyectso GaiioB NEPBUYHbIX AaHHbIX, a TaKXKe
PE3KO COKpalLaeTcs KO/MYECTBO CTPOK B dalinie CBOAHbIX pPe3y/nbTaTOB TecTUPOBaHUSA
(cm. noppasgmen 16.3). Kak cneactsue, 3HauyuTeNbHO YNpoLLaeTca nocneaytouwas obpaboTka
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M aHanu3 ¢GalnoB pes3ynbTaToOB M3MEPEHWUIM, A TaKXKe WX KOMMPOBaHWEe, nepemelleHue
W yaaneHuve B cnyyae Tako HeobxoammocTu.

C uenbto npopexuBaHWA pPe3ynbTaTOB M3MepeHui, [onb3osaTesnb nepes 3anyCcKom
nporpammbl TecTmpoBaHua XUT (cm. pasgen 11) moxeT BblbpaTb HeEOO6X0AMMbIN KO3OOULMNEHT
NPOPeXMBaHUA  pe3ynbTaToB  M3MepeHuit. Bblbop  KoadpduumeHTa  MpopeRnBaHUsA
ocyuiectBaAeTcs Ha cTpaHuue "3agaun" KomnbioTepHoro UHTepdeiica (cm. nogpasaen 20.2),
N3 COOTBETCTBYIOLLENO BbINAAAOLWErO CNUCKA (CM. PUCYHOK 42):

Coxp. kasaeri |1 | ukn v MNrpdgm.

MPAKEHME: QdeekT:
K (E7EA;

rAMEpATYPA:

PucyHok 42 - HacTpoiika npopeKnBaHus pesy/ibTaToB U3SMEPEHUI

BbibpaB COOTBETCTBYIOWINIA KOIPOUUMEHT NPOPENKMBAHMA [AAHHbIX, MOXKHO YKas3aTb
npunbopy Ha HEObXOAMMOCTb COXPAHATbL PE3YyNbTaTbl U3MEPEHUM TONIbKO A/1A KaXK40ro

e L * 50; e 2000;

* 3%  100; e 5000;

o 5 o 200; e 10000

o 10; e 500;

o 20; e 1000; LMKNa 3apagaa-paspaaa.

Tak, npu Bbibope KoadpPpuumeHTa npopexkunsaHma — 100, B dpaiinbl pe3ynbTaTbl MU3MEpPEeHUN
6yaet coxpaHeH uuka NeO (waru noAroTOBKM, €C/IM OHWM eCTb B Mporpamme TeCcTUPOBaHMA,
cMm. pasgen 11), umkn Ne 1, 3atem umkn Ne 100, Ne 200, Ne 300 v Tak ganee. Takxe byayTt
COXpPaHeHbl Pe3ynbTaTbl UISMEPEHUI ANA NOCNEAHErO 3a4aHHOMO B NPorpamme TeCTUPOBAHUA
XUT umkna 3apsaga-paspaga (Hanpumep, 3to umkn No 5385) u ana nocneaytowero LMKAa,
coAeprKallero Lwarn 3aBeplieHMa NporpamMmmbl TECTUMPOBAHMA, €C/IM OHU ecTb (B Hawem
npumepe, aTo umnkn Ne 5386).

Ob6bl4yHO, HanbonbliMe M3MeHeHUA B napameTpax XUT npoucxogAaT Ha MNepBbIX LMKAAX
3apAaga-paspaga. Ytobbl Hambonee noapobHo 3admKcMpoBaTb M3IMeEHeHMA MNapameTpoB XUT
Ha nepBbiX UMKAax 3apaga-paspsga, M B TO Ke BPEMA WCMNO/b30BaTb BO3MOMKHOCTb
NPOPEKMBAHNA AaHHbIX C 33a4aHHbIM KO3)PUUMEHTOM MPOPENKMBAHUA, B NPOrpammHOM
obecneyeHnn npeaycmoTpeHa ranka "/irpdpm." (cm. pucyHok 42). YcTaHOBKA OaHHOM ranku
aKTUBUPYET COXPaHEHWEe pe3y/bTaTOB W3MEPEHU C HepaBHOMEpPHbIM KO3pbMUMEHTOM
NpoperKnBaHus.

Tak, ecnn BbibpaH KoadduumeHT npopexmaHma 100 m yctaHoBneHa ranka "Jlrppm.",
B ¢alinibl pe3ynbTaToB M3mepeHuin byaet coxpaHeH unkn Ne O (ecam ecTb), cheayrowme aecatb
LUMKNOB 3apAaa-paspasa noapag (3to umkasl Ne 1, Ne 2, ..., Ne 9 n Ne 10), 3atem cneaytoume
OEecATb UMKNOB 3apafa-pa3paga OyayT coxpaHeHbl ¢ KO3apPUUMEHTOM MNpOpeXKMBaAHMA ABa
(3T0 umknbl No 12, Ne 14, ..., Ne 28 n Ne 30), 3aTem ovepefiHble AeCATb LMKAOB byayT
COXpaHeHbl C KO3POULMEHTOM NpopeXkUBaHUA NATb (3To umnKkabl Ne 35, Ne 40, ..., Ne 75 1 Neo 80)
M TaK panee, [0 Tex MNop, MNOKa He Oyaer [OCTUTHYT 3aZaHHbIM  KO3pduUMeHT
npopexuneaHma — cto. C aToro MomeHTa B palinibl pe3ynbTaToB M3MepeHnin byaeT coxpaHATbCA
KaXabl COTbIM LMKA 3apafa-pa3pana, Kak ecnm 6ol ranka "/irpom" He 6bia ycTaHoOBEHA.
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YcTaHoBKa ranku "Jirppm" HacToaTeNnbHO pekomeHayeTca ana Hosbix XUT, ewe He BbiBLUMX
B 3Kcnayataumun. Ans Takux XUT BepoATHOCTb CYLWECTBEHHbIX WM3MEHEHMA B MapameTpax
Hanbonee BbICOKA MMEHHO B MepBble LMK/bl 3apaaa-paspasa.

Mpumep rpadmkoB aHann3a nameHeHua napametpos XUT (cm. noapasaen 20.6) BHayane
TectupoBaHna XWUT ¢ 33agaHHbIM  KO3IOOUUMEHTOM NPOPEKMBAHUA OaHHbIX — [eCATb
M ycTaHOBAeHHOM rankou "/irpdm." npepctasneH Ha pucyHke 43. ToukM Ha rpadwmkax
COOTBETCTBYIOT LUMKAAM 3apafa-pa3psaga, ANA KOTOpbIX pe3ynbTaTbl M3MepeHun Hblnu
COXpaHeHbl B panbl:

Odeekr: CE-16Y-500F. padwmkn ananuza CM). TalM].
500 68

5504 64

5004 B0

4504 56

4004 |52

350 48

300 44

2501 40

2004 36

1504 |32

1004 28

50 24

0 10 20 30 40 50 80 7 80 @ w0 1Mo 120
LWkl 3apAna-paspARa

PucyHok 43 - I'padukm aHanmsza napameTtpos XUT ¢ KoadpdmnuneHToM npoperknBaHmn
AaHHbIX — AeCATb U YCTaHOBAEHHOM rankon "Jirppm."

Mpwn BbibOpe KoadpdpuumeHTa npopexkmnBaHns — oguH (6e3 npoperkmnBaHuMA), YCTaHOBKA
ranku "Nrpom." He ByaeT BAUATL Ha cNocob COXpaHEHUA Pe3y/IbTaTOB U3SMEPEHUN.

BblbpaHHbIA  KO3OOUUMEHT  MPOPEXKMBAHUA  BAMSAET  HEMNOCPEeACTBEHHO  TOJIbKO
Ha COXpaHeHMe QMAaHHbIX B dalinbl pe3ynbTaToB M3MepeHui, BbinonHsemoe MO Ha (K.
KoadpdnumeHT npopexkuBaHmMa He BAMAET Ha WMCMNO/Nb30BaHME BHYTPEHHel namaATu npubopa
N HE MOMET ObiTb MPUMEHEH A5 YBE/MYEHMA BPEeMEHM aBTOHOMHOM paboTbl npubopa
(cm. paspen 22).

18 ®OPMAT BPEMEHW B ®AN/IAX PE3Y/IbTATOB M3MEPEHWUI

Mepen 3anyckom TectuposaHmAa XUT ¢ nomowpbto AHanusatopos ACK150.24.1750.1,
ACK75.48.1750.1, ACK100.24.650.1 wn ACK50.48.650.1, MMonb3oBaTesnb MOET BblbpaThb
pa3nunyHble BapuaHTbl popmaTa BpeMeHU, B KOTOPOM ByayT COXPaHATLCA 3HAYEHMA BPEMEHU
B Galnbl pe3ybTaToOB U3MEPEHWUIA:

® CEeKyHAbl;

® MMUHYTbI;

® yachbl;

® CyTKY;

e "Yyy:MM:CC.0".

Bbibop ¢opmata BpemeHW ocyuwlecTBadeTca Ha cTpaHuue "3agaun” KomnbloTepHoro
NHTepdelica (cm. nogpasaen 20.2), U3 BbiNaAaloLLero cnncka "dopmar spemeHn:":
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Pprr spereqd; | HYY:MM:CC.O « Paiin...

OTENOYEH

=
HYY:pM:CC.0

PucyHok 44 - Bbibop popmaTa BpemeHU nepes 3anyckom TectupoBaHusa XUT

Mpu Bbibope ¢popmaTta BpemeHu "c" — CeKyHAbl, MTHOBEHHOE BpemA OT Hayasia wara
B dalnax nepBUYHbIX AaHHbIX (CM. noapasgen 16.2), a TakKe AJIMTENbHOCTb BbIMOJHEHHbIX
WAroB U UMKNOB B daline CBOAHbIX pPe3ynbTaTOoB U3MepPEeHU OyaeT BblparkeHa B CEKYHAOAX.
3aronoBok ctonbua BpemeHW npuHuMmaeTt Bug "Time,s" ana ¢alinoB NepBUYHbIX AaHHbIX
n "Drt,s" ana daiina cBogHbIX pe3ybTaTOB TECTUPOBAHUA:

”j CK-16Y-500F-00000002.txt — BnokHoT - O *
Daiin [Ipaeka ®opmar Bwa Cnpaeka
Mepwog Ianucw ganHbsx: lc. -~
Cycle Step Time,s u,v I,A T,®C ESR,Ohm Q,Ah E,Wh
2 4CHCC @8.18 3.1825 74.825 48.5 8 8.88218 8.81783
2 4CHCC 1.26 8.3788 74.328 45.5 9.861845 0.82583 8.28693
2 4CHCC 2.28 B8.5463 74.825 48.5 9.8981843 8.84585 8.38388
2 4CHCC 3.28 8.7112 74.825 48.5 8.881843 B8.86674 8.56327
2 4CHCC 4,21 3.8888 74.825 48.5 0.8081848 8.083767 0.74744 ¥
4 >

PucyHok 45 - dopmaT BpemeHu - CeKyHAbl

Mpu BbibOpe dopmaTa BpemeHu "MUH" — MUHYTbl, Bpemsa B dannax pesynbLTaToB
U3MepeHnin byaeT BbipaXeHO B MMUHyTax. 3aro/IoBOK CTO/0LA BpemMeHM NPUHUMAET BUA
"Time,m" pna ¢annoB nepBuMYHbIX AaHHbIX M "Drt,m" gna ¢anna cBoAHbIX pe3y/bTaToB
TECTUPOBAHMUS:

| CK-16V-500F-00DDOD0Z bt — BnokHoT — O >
Daiin  [Ipaska ®opmar Buwa Cnpaska
MNepwog Sanucw gadHHec: 1c. ~
Cycle Step Time,m u,v I,A T,°C ESR,Ohm Q,Ah E,Wh
2 4CHCC @.e817 5.1737 74.825 43.3 @ 9.2a8215 ©.81783
2 4CHCC @.8288 3.3708 74.825 48.3 6.801848 9.82499 8.28654
2 4CHCC @.8367 8.5425 74.825 48.3 8.861848 8.684581 8.38265
2 4CHCC @.8534 3.7875 74.825 48.3 8.881848 0.86665 08.56241
2 4CHCC @.8781 3.8762 74.828 48.3 6.861845 B8.88751 B.74575 ¥

£ >

PucyHOK 46 - DopmaT BpeMEHU - MUHYTbI

Mpu BbibOpe popmarta BpemeHn "4" — yacbl, Bpema B ¢annax pesynbTaToOB M3MEPEHUI
byaeT BblparkeHo B Yacax. 3aro/ioBoK ctonbua BpemeHn npuHmmaet sug, "Time,h" ana ¢annos
nepBUYHbIX AaHHbIX U "Drt,h" ana daiina cBogHbIX pe3y/ibTaTOB TECTUPOBAHUS:

Mj *CK-16V-500F-00000002.txt — BnoknoT — O *
Qaiin  [paska Qopmatr Bwa  Cnpaska
Mepwog Sanwck AaHHwx: 1c. -~
Cycle Step Time,h u,v I,A T,°C ESR,Ohm Q,Ah E,Wh
2 4CHCC B8.88883 5.1825 74.825 45.8 8 8.882158 8.81783
2 4CHCC 9.80833 3.3700 74.320 45.3 0.001043 0.82436 0.28555
2 4CHCC B.88861 5.5463 74.825 45.7 £.8816458 8.84594 8.35381
2 4CHCC 8.888389 5.7112 74.825 45.7 9.881848 9.86698 @.56472
2 4CHCC @.80117 3.3300 74.825 45.7 0.001043 0.853776 ©.748l6 ¥

€ >

PucyHok 47 - dopmaT BpemeHu — Yyacol
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Mpw Bbibope dopmaTta BpemeHn "cyT" — cyTKK, Bpemsa B paliiax pe3ynbTaTtoB U3MeEPEHUN
OyaeT BblpaXKeHo B CyTKax. 3aronoBoK cTtos16ua BpemeHu npuHnumaet sug "Time,d" gna ¢pannos
nepBUYHbIX AaHHbIX 1 "Drt,d" ana dpanna cBOAHbLIX pe3ynbTaToB TECTUPOBAHUA:

| CK-16V-500F-00000002.txt - BnokmoT — O *
Daiin  [paska ®opmar Bwg Cnpaeka
Mepwog SanWck AaHHwx: lc. ~
Cycle Step Time,d U,V I,A T,®C ESR,Ohm Q,Ah E,Wh
2 4CHCC 8.88886812 8.1825 74.825 43.8 8 8.8821s B.81783
2 4CHCC B.0688139 5.3708 74.825 43.6 9.601845 2.82495 8.28630
2 4CHCC 8.8888255 8.5463 74.825 43.8 0.801848 8.84576 0.38229
2 4CHCC B.ee88371 5.7112 74.825 43.6 @.801848 @.86657 ©.56198
2 4CHCC 8.0800487 5.88808 74.825 43.0 0.001848 8.88748 8.74588 ¥

L4 >

PucyHok 48 - dopmaTt BpeMeHMU - CYyTKH

HakoHeu, npu Bbibope dopmaTa BpemeHu "Y44:MM:CC.0" Bpems B dainax pesynbtatos
n3mepeHnn byaeT oTobparkaTbcA B BMAE YaCOB, MUHYT, CEKYHA W AONelN CeKyHA. 3aro/ioBOK
ctonbua BpemeHM npuHMmaeT Bug "Time" pna ¢alnoB nepBUYHbIX AaHHbIX WM "Drt"
AnA daina cBoAHbIX pe3yabTaToB TECTUPOBAHMA:

| CK-16V-500F-00000002.txt - BnokHoT - O *
Qraiin  [paska @opmar Buwg  Cnpaexa

Mepwog Sanwcw gadHenc: 1c. ~

Cycle Step Time U, I,A T,°C ESR,0hm Q,Ah E,Wh

2 ACHCC ©:90:90.18 3.1325 74.320 41.8 @ 9.882128 0.81733

2 ACHCC 9:88:81.28 B.3788 74.825 41.5 9.8018458 0.82583 0.28693

2 ACHCC ©:80:82.20 3.5425 74.320 41.3 0.001045 9.04535 ©.33304

2 ACHCC 9:88:83.20 B.7158 74.825 41.5 9.881848 8.86674 8.56322
2 ACHCC ©9:808:84.2]1 5.8888 74.828 41.5 0.8081848 8.88767 8.74742 ¥

< >

PucyHok 49 - dopmat Bpemenu - "4Y44:MM:CC.0"

[na nosbllweHnA TOYHOCTH d)VIKcaLI,VIVI BpemeHn, B 3aBUCUMMOCTU OT TEKYLUX 3HaAYEHUM
BpemeHu, 3anncb BpemMeHU 6YLI,ET npomn3soanTbCA B OAHOM U3 TpeX I'IOLI,d)OpMaTOBZ

e YYy:MM:CC.CC
e YYyy:MM:CC.C
e YYyyyy:MM:CC

®opmat Bpemenn "Y4Y4:MM:CC.0" ypobeH gns BOCAPUATUA YENOBEKOM, HO C/IOXKEH
Ana  nocneaywowenn ob6paboTKM  pe3ynbTaToB  M3mMepeHuit B nporpamme MS  Excel
MW aHANOMUYHbIX, B C/ly4ae TaKon HeobxoaMmMocCTu.

19 PABOTA C ®ANTAMM PE3Y/IbTATOB B CPEAE MS Excel

TeKkcToBble danibl pe3yibTaTOB M3MEPEHWUI, NOJYYEHHbIE C MOMOLLBLIO AHANN3aTOPOB
ACK150.24.1750.1, ACK75.48.1750.1, ACK100.24.650.1 n ACK50.48.650.1, moryT 6bITb N€rko
OTKpbITbl B Nporpamme MS Excel ana nocneaytower o6paboTkn U peaakTMpPOBaHUA B Cy4ae
TaKoM NoTpebHOCTH.

na oTKpbITMA daitnoB pesynbTaTtoB B nporpamme MS Excel Heobxoanmo:

e 3anyctuTb nporpammy MS Excel (nycTyio cTpanuuy);

e BbibpaTb B MeHIO CBEPXY CneBa BKAAAKY "®Pann", 3atem nyHKT "OTKpbITL";

e B oTKpbIBWEMCA OKHe BbibpaTb U3 cnmcka Tunos ¢aiinos BapuaHT "Bce dpannbi"
(cm. pucyHok 50);

e BbibpaTb nNyTb K XKenaemomy panny pesynbTaToB U HaxKaTb KHOMKY "OTKpbITb";
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e B oTKpbiBlIEmMcA OKHe "MacTtep TekctoB (Mmnopt) - war 1 n3 3" BbibpaTb BapuaHT
"c pazgenutenamun" n Haxatb KHonky "danee" (cm. pucyHok 51);

e B cnepgyowem okHe "Mactep TeKkctoB (MmnopT) - war 2 m3 3" ycTaHOBUTb Fanky
"npoben" n HaxaTb KHony "ToToBO" (CM. pUCYHOK 52);

e Pe3ynbTaTbl M3MEPEHWUI 3arpy)KatTca Ha cTpaHuuy MS Excel n craHoBATCA rOTOBbI
ANA panbHenwemn paboTbl (CM. pUcyHoOK 53).

Mpy nnaHWpoBaHUM nocneayowen o6paboTkn ¢daliioB  pesynbTaToOB  M3MEPEHWM
B8 nporpamme MS Excel, npu 3agaHum nporpammbl TectupoBaHua XUT cnepyeT BbibMpaTthb
dopmart coxpaHeHua eanHul, Bpemenn "c", "mun", "4" nam "cyt" (cm. pasgen 18).
Mcnonb3ya WKMPOKUIA yHKLMOHaAn nporpammbl MS Excel, no d¢annam pesynbtaTtoB
N3MEepPEHNN MOTyT ObiTb BbIMMCAEHbI AOMONHUTENbHbIE MApaMeTpbl, MOCTPOEHbI Pa3/INYHbIE

I'pa(bMKM, rTMCTOrpammeol, CoO34aHbl HarnaaHble OTYETbI O TECTUPOBAHUN XUT m TaKk panee.

|'a_—'.| OTkpeITie goKymeHTa *
« v <« PE3Y¥[b.. » 2021.07.04 LiTi 26Ah v O Mowck: 2021.07.04 LiTi 264k

¥nopagounTe * Hoean nanka iE o

m @

[ 3ror komnerotep

P ObvemHble obbexT

SOFT ()

|=] LiTi 26Ah-00000001 bt

\=] LiTi 26A4h-00000008. bt
|=] LiTi 26Ah-00000009 bt
\=] LiTi 26Ah-00000010.bxt

|=| LiTi 26Ah-00000011.bxt

\=| LiTi 26Ah-00000018. bt
\=| LiTi 26Ah-00000019. bt
\=| LiTi 26Ah-00000020. bt

|=| LiTi 26Ah-00000021.bxt

I Desktop = LiTi 26Ah-00000002:0xt [ LiTi 26Ah-000000124xt =] LiTi 26Ah-00000022.xt

B Buaco =] LiTi 26Ah-00000003.4xt [ LiTi 26Ah-00000013.4xt =] LiTi 26Ah-00000023.6xt

S — =] LiTi 26Ah-00000004.txt  [Z] LiTi 26AR-00000014.t 2] LiTi 26Ah-00000024.xt

3 Zarpyocn =] LiTi 26Ah-00000005.6x¢ [ LiTi 26A-00000015.6¢t =] LiTi 26Ah-00000025.tt

=] LiTi 26Ah-00000006.6xt [ LiTi 26A-00000016:¢t =] LiTi 26Ah-00000026.t¢t

; ::Dﬁpamk'““ ] LiTi 26Ah-00000007:6xt | LiTi 26Ah-00000017.¢t | LiTi 26Ah-00000027.txt
yzriKa

=] LiTi 264h-00000028. bt
=] LiTi 26Ah-00000029. bt
=] LiTi 26Ah-00000030. bt

., WORK (D2) N N

o

{ Bee daine (7.%)

Vinan aiina: |LiTi 26Ah-00000010.txt

Cepeuc =

PucyHok 50 - Bbibop daiina c pesynbtatamn usmepeHui

Macrep Tekcroe (umnopt) - war 1 ns 3 ? x

[aHHbIE BOCTIPMHATH Kak CrMCoK. SHEYEHMIA QUKCHPOBEHHDM LWWMPHHEL
ECnM 3T0 BEPHO, HECKMMTE KHOMNKY "[lanee =", B NPOTMBHOM CNYUYSe YKEKMTE HOPMaT AEHHEIX,

DOpPMET MCXOAHEIX AaHHBIX

HauaTe MMNopT Co CTpokK: | 1 1251 : Kupunnuua (Windows) w

MNpensapuTentHEI npocMoTp daina D:\PE3YIBTATBIA2021.07.04 LiTi \LiTi 26AR-00000010, txt.,

1 [MpwBop: ACK75.43_.1750.1 IP152_1£8.100.201 ~
DEmemr: LiTi 26Rh

3 [lporpanma -
4. 3apamg CC 75&A mo 2.7B wmu lcyr. IIepmon ESR: Sc. Tmare ocres ESE: Smo.
5. HOozapan CV 2.7B mo S5A mm1 lcyT. LY

OTMeHa ToToso

PucyHok 51 - ®ainbl pe3ynbTaToB U3MEPEHMUIA COAEPKAT pa3aenntTenm
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MacTep TekcTos (MMnopT) - war 2 u3 3 ? et
[AaHHEIH AManor No3BoNAST YCTAHOEWTE PasAeNMTENH ANA TEKCTOBLIX AaHHLIN. Pe3yNeTaT BEIB0AMTCA B OkHe obpasua
pasbopa.
CHMBONOM-DE3AENHTENEN ABNAETCH:
3HaK Tafynawm
[] Touka c sanaToit CYMTETE NOCNEAOEATENEHBLIE PASAENMTENH OAHUM
Pl -
OrpaHU-MTEN: CTPOK: ~
npofien
I apyrou:
Ofipazew pashopa gaHHbIX
prBop - CK75.452.1750.1 OIP15%2_.1€8_100.201 ~
EeenT: iTi GAh
POTDAMME ©
apAn C SR
o3apAn -7B L%
£
OTmena < Hazag loToso

PucyHok 52 - Ctonbubi B $paiiiiax pe3ynbraToB pasgeneHbl npobenamu

A B c D E F G H I ) K =
1 Npubop: ACK75.48.1P192.168.100.201
2 QbwekTt: LiTi 26Ah E|
3 |Mporpamma:
4 4 3apag, cC 75A Ao 2.7B I IcyT. Mepwoa  ESR: 5c.
5 5 Oosapag CV 2.7B Ao SA I IcyT.
6 6 Pazpag CC T5A oo 1.58 nl 1cyT. Mepuoa  ESR: 5C.
7 |3apaHHOE HOMMUECTE IMKAOB! 1000
8 OrpaHuue UmMMH: He 3afaHo; Umakc:  He 3afaHo; ICHmakc: He 3apaHo; IDCHMaHC He
9 TMepwWod 3anMcK  OaHHbIXD  5C.
10 Cycle Step Time,s UV 1A T,°C ESR,0hm Q,Ah E,Wh
11
12 10 4CHCC 0.09 2.091 74.825 40.4 0 0.00177 0.0037
13 10 4CHCC 2.09 2.1923 74.825 40.4  0.00233 0.1056 0.22607
14 10 4CHCC 10.09 2.244 74.825 40.4 0.001968 0.205944 0.4564
15 10 4CHCC 15.09 2.2822 74.825 40.5 0.001799 0.31329 0.69143
16 10 4CHCC 20.09 2.313 74.825 40.5 0.001648 0.41715 0.93005
17 10 4CHCC 25.09 2.3392 74.825 40.5 0.001566 0.52101 1.17165
18 10 4CHCC 30.09 2.3603 74.825 40.5 0.00146 0.62489 1.41572
15 10 4CHCC 35.09 2.3798 74.825 40.5 0.001387 0.72877 1.66193
20 10 4CHCC 40.09 2.3948 74.825 40.5 0.001318 0.83266 1.90994
21 10 4CHCC 45.09 2.409 74.825 40.5 0.001277 0.93656 2.15949
22 10 4CHCC 50.09 2421 74.825 40.5 0.001236 1.04046 2.41042
23 10 4CHCC 55.09 2.4315 74.82 40.5 0.001199 1.14437 2.66254
24 10 4CHCC 60.09 2.4413 74.82 40.6 0.001158 1.24829 2.91572
25 10 4CHCC 65.09 2.4495 74.825 40.5 0.00114 1.35222 3.16986
20 10 4CHCC 70.09 2.457 74.825 40.6 0.001108 1.45615 3.42485
27 10 4CHCC 75.09 2.4653 74.825 40.6 0.001089 1.5601 3.68068
28 10 4CHCC 80.09 2.4712 74.825 40.6 0.001076 1.66406 3.93727
29 10 4CHCC 85.09 2.4788 74.825 40.6 0.001057 1.76802 4.19458
30 10 4CHCC 90.09 2.484 74.82 40.6 0.001048 1.87199 4.45256
31 10 4CHCC 95.09 2.49 74.825 40.6 0.001039 1.97597 4.71116 -
4 4 » M| LiTi 26Ah-00000010 - %1 IR il | k]
lfoToEo | | Eom 1o '3.:—:.3' L} (+)

PucyHoK 53 - ®aiin pe3ynbTaToB U3MEpPEHU, OTKPbITbIM B nporpamme MS Excel
W AOCTYNHbIN ANA nocneayolein obpaboTku
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20 KOMMNbKTEPHbIN UHTEPDENC
20.1 O6wume yKasaHus

Ona ynpaBneHua npubopom, COCTaBAEHMA U 3anycka nporpammbl TectupoBaHus XWUT,
a TakXke AnA HabnogeHua 3a XO4O0M BbINOJHEHUA TECTUPOBAHUA, NoayvyeHMA U 06paboTKm
pe3ynbTaToB  M3MEpPEHWUN, WUCMOAb3yeTCcA MPUKNALHOE nporpammHoe  obecneyeHwue,
yCTaHaBAMBaemoe Ha KomnbloTepe MNonb3osatena — KomnbtoTepHbii UHTepdeinc Ypl.

CBeaeHus 06 yCcTaHOBKE M HAaCTPOMKe MOAKNOYEHUA mexay npubopom n KomnbloTepHbIM
NHTepdelicom nsnoxeHnbl B pasgene 9 n nogpasgene 20.7.

E_I ¥p1 IP192.168.100.201 AHANM3IATOP XIAMYECKIX MCTOYHWKOR TOKA ACKT5.48.1750.1 - O st
Sanaum T &tk I paduik Pesynetarel | Aranus HacTporiku CocToAnue
Owue [padHkM 3apAla-paspAaa / pasEepTiH
UL - OeekT: LiTi 28ah. Tpadguem LI, 1[K).
1.1 3 90
Tek.+npeg. /1 *
Beoetoukn = 7o
UIFPRT
EERENN 60
ESR
OYnCTHTE
45
Wrana U, B
3 30
i
Wranal, & o] 15
LA o6 =
a0 S <
-80 : -0 g
o -
Wkana P, BT E
240 I 1.257 15
-240
1 --30
Wkana B, Om
0.06 075 45
a
Wkana T, °C 0.5 L 50
50
20 0.25 75
Wrkn ESH, O
0.003 1] T i T T 7 i i 7 7 7 7 i i 7 7 U i 7 7
1] 2 4 g g 10 12 14 16 18 20 22 24 26 28 30 332 34 3k 3}/ 40 b
0 Bperas, muH .
YnpaeneHue = @108: 2.70 B e N0 AKNNYEH Hacrpaiika Mpocrorp RAW-pesynsTaTos
anpaseHue c 2 BKT: Cetka )
Pesare: CHOY T ok @75 3544 | . | Pot _Orepere.. | Uia:?
Unkn: 340 War: 5 Terneparypa: 41.6°C Ton W Touku [l | 0202 |

PucyHok 54 - BHewHn Bug KomnbtoTepHoro NHTepdelica Ypl

KomnbtoTepHbin MHTepdelic Ypl no3sonser:

e CocTaBMTb HeOHXOANMYIO MpOrpaMmmy TecTupoBaHua XUT;

e 334aTb rpaHMYHbIE YCNoBMA TecTMpoBaHma XUT;

e 3a4aTb NapameTpbl COXPAaHEHUA AaHHbIX B Galbl pe3ynbTaToB U3MEPEHNN;

e 3anycTUTb NOArOTOB/IEHHYIO NPOrpammy TectuposBaHua XUT Ha BbINONHEHWE;

e Habniogatb B peasibHOM BpeMeHMU 3a paboTolt npnbopa;

e OTob6parkaTb pe3ynbTaTbl U3SMEPEHNI B pPa3iniHON Gopme;

e CtpouTb rpaduKkm 3aBMCMMOCTEN Pa3ANYHbIX NapameTpoB XUT oT BpemeHu,
TemnepaTtypbl, NPONAEHHOIO YNCNA LMKAOB 3apAaga-paspaga v Apyr oT Apyra;

e CoxpaHAaTb 06/1acTV NocTpoeHus rpaduKkos B Buae dainos ".bmp" (KapTUHOK);

e [pepBatb TecT XUT B Nt060I1 MOMEHT BpEMEHU;

e CnepuTb 3a coctoaHMem npubopa;

e OnpenennTb NPUYNHY aBapPUMHOIO 3aBepPLUEHNA TECTUPOBAHMA;

e [lpocmaTpmBaTb M BbIBOAUTb HA FPadMKnN pe3ynbTaTbl USMEPEHUI, NONYYEHHbIE paHee,
B NMPOLUJIOM, U COXPaHEHHble Ha KomnbtoTepe Monb3oBaTens;

e BbINONHATbL NOBEPKY M KannbposKy npmbopa.
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KombloTepHbin  UHTepdeinc Ypl ABnseTcA  yHMBEPCAsibHbIM, W  NOAXOAUT  ANA
pabotbl ¢ nobbim M3 AHanmzatopos ACK150.24.1750.1, ACK75.48.1750.1, ACK100.24.650.1
n ACK50.48.650.1, a TakXke C rpynnon napannenbHO COeAUHEHHbIX OAHOTUMNHbIX npubopos
B KOZIMYECTBE OT ABYX A0 ABa4LATH WTYK (cm. pasgen 12).

Tun noakntoveHHoro npubopa u ero IP-agpec, cinbo TMn Beaywero npubopa B rpynne u ero
IP-appec, a TaKXKe KOAMYECTBO MOAKAOYEHHbIX AAA napannenpHor pabotbl npubopos,
oTobpakatoTcA B CTPOKe 3arosioBka KomnbtoTepHoro MHTepdeiica (cm. pucyHok 55).

KomnbtoTepHbii MHTepdeinc cogepKUT CTPaAHULbI:

3agaum
Tabnuupbl
lpadukn
PesynbTtaThl
AHanus
HacTtpoiku
CoctoaHue

Bbl60p CTPpaHWMU, OCyLLecTBNAEeTCA COOTBETCTBYHOLWMMN KHOMKaMKM BBEPXY C/ieBa:

E_l Y¥p1 IP192.168.100.201 AHANMIATOP XMMWNHYECKINK MWCTOYHIMKOE TOKA ACKT5.48.1750.1

Japaum! | Tatauuel [padik PesuneTarel AHaNMs HacTpoliki CocToAHMe

PucyHoK 55 - KHonKku Bbibopa cTpanuy KomnbioTepHoro MHTepdelica

Bce cTpaHuubl nmetloT obLLyo HUXKHIOK 061acTb "YnpaBaeHue", oTpaxKatoLllyo COCTOAHME
M OCHOBHblE NapamMmeTpbl AHA/IN3aTOPA, a TaK¥Ke AAOLLYI0 BO3MOXKHOCTb HayaTb WM NpepBaTb
npouecc TectnposaHua XUT ¢ ntoboli cTpaHnubl KomnbloTepHoro NHTepdelica:

dnpaenerue

Hanpaxenwe @108: 2.64 B O&eerr: MOOKMNDYEH
Pestra: CHCC T ok, (B75: 75.0 A c
Umen: 22 War: 4 Temneparypa: 4189°C | Ton

PucyHok 56 - O6bwwan gna scex ctpaHuy, KomnbtoTepHoro NHTepdelica obnacts "YnpasneHme"

Ob6nactb "YnpaBneHne" cogepuT:

Mapkep pexuma paboTbl NprMbopa Ha TeKyLLEM LIare Nporpammbl TeCTUpoBaHMAa XUT;
YKasaTtesib Homepa BbINOJHAEMOro UMKAa NPorpammbl TeCTMpoBaHua XUT;

YKa3satenb Homepa BbINOAHAEMOrO LWara 3a4aHHON Nporpammbl TectTuposaHua XUT;
YKasaTesib TeKyLero annapaTHOro nogAnana3oHa HanpaxXeHus;

YKasaTe b TeKyLero annapaTHOro nogAnanasoHa ToKa;

TeKylee 3HayeHne HanpaxeHns Ha XUT, B (Tonbko B npouecce TectupoBaHua XUT);
TeKyLiee 3Ha4YeHUe TOoKa Yyepes XUT, A;

Tekyuwyto Temnepatypy XUT, °C (To/IbKO Npu NOAK/IOYEHHOM AaTYMKe TeMNepaTypbl);
NHpuKkaTop nogkntoueHna XUT K cunosomy nHeepTopy npnbopa (coctosHMe cnaoBoro
kntoua K, cm. pucyHoK 5);

KHoNKy 3anycka 3apaHee NoAroToBAeHHOM Nporpammbl TectupoBaHuna XUT;

KHonKky npepbiBaHUA TecTupoBaHua XUT nan Bbixoaa U3 aBapMMHOro COCTOAHMA.

YKa3aTtenn Tekywux annapaTtHbiX NOAAMANA30HOB HANPAXeHUA W TOoKa HaxoaAaTcA
HenocpeacTBEHHO Nepes 3HAYEHUAMU HaANPSAXKEHUS U TOKa (CM. pUCYHOK 56). Tak Hanpumep,
TekcT "HanpsaxeHne @10B: 2.64 B" 03Ha4aeT, YTO B HACTOALLMI MOMEHT paboTaeT annapaTHbIn
nogauanasoH HanpaxeHua 10 B, a camo 3HavyeHme HanpaxXeHua Ha XUT coctasnsaet 2,64 B.
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Mapkep perrma paboTbl NPpUbopa MOXKET NPUHNUMATb CNEAYHOLLME 3HAYEHUSA:

"MHUUWMANU3ALMA" — Pexknum nHMumanmnsaumm pabotbl npubopa nocne BKAYEHUS;
"MPOCTOMN" — Pexknm npocTtosn npubopa (npubop rotos K paboTe);

"TECT 3ABEPLLUEH" — Tect XUT 3aBepLueH;

"U3MEPEHMUE ESR" — Pexxnm naysbl B TOKe Npu nameperHnn ESR XUT (cm. pasaen 13, cnocob 1);
"CHCC" — 3apsag XUT 3a4aHHbIM NOCTOSIHHbIM TOKOM;

"CHCP" — 3apaa XUT 3a4aHHOMN NOCTOSAHHOM MOLLHOCTbIO;

"CHCV" — fo3apag XUT npu 3a4aHHOM NOCTOAHHOM HanpsAXKeHuu;

"DCHCC" — Pa3pag XUT 3a4aHHbIM NOCTOAHHbIM TOKOM;

"DCHCP" — Pa3psag XUT 3agaHHOM NOCTOAHHON MOLLHOCTbIO;

"DCHCR" — Pa3pag XUT Ha 3agaHHOE NOCTOSAHHOE CONPOTUB/EHUE;

"DCHCV" — Nlopa3paa XUT npu 3a4aHHOM NOCTOAHHOM HanpsaXeHuu;
"PEJTAKCALMA" — Pexxum penakcauumu;

"PA3BEPTKA I" — Pa3BépTka ToKa uepe3 XUT;

"PA3BEPTKA P" — Pa3BépTKka mowHoCTM Ha XUT;

"PA3BEPTKA R" — Pa3BépTka conpoTnsneHua paspsaga XUT;

"PA3BEPTKA U" — Pa3BépTKa HanpsxeHuA Ha XUT;

"MMNYANbCbI I" — Pexxum nmnynbcos ToKa yepes XUT;

"MMNYNbCbI P" — PexxMm MmnyabCoB MOLHOCTU Ha XUT;

"MMNYNbCbI R" — Pexkxum nmnynbcoB cONpoTMBAEHMA pa3psaga XUT;

"TABJIMUA I" — PaboTa no Tabaunue Toka;

"TABJIMLUA P" — PaboTa no Tabnue MoLLHOCTY;

"TABJIMLUA R" — PaboTa no Tabanue conpoTuBaeHMUS;

"CAMOIMMUCEL U" — Pexknm PpuKcaummn HanpsarkeHna Ha knemmax XUT;
"MOAKNKOYEHUE" — Pexknum noakntodeHns XUT K npubopam npu napannenbHoi pabore;
"KAJIMBEPOBKA" — Pexnm noBepKM UInN KaanbposKu npubopa;

"ABAPUA OBBEKTA" — Asapusa XUT;

"MEPEHATIP. UOUT" — MNepeHanpaxeHMe Ha BbIXOAE CUI0BOrO MHBEPTOpPa Npubopa;
"MEPEHATIP. UBAT" — lNepeHanpaxeHMe Ha CUNO0BbIX Kiemmax npnbopa;
"MEPEHATIP. UV" — MNepeHanpsKeHWe Ha LWWMHAX NUTaHUA Npnbopa;

"MEPETPEB HATPY3KW" — MNeperpes Harpy3so4yHoro pesnctopa R npubopa (cm. pucyHok 5);
"MEPErPEB UHB." — MNeperpes cnaoBoro nHeepTopa npnbopa;

"MEPEFPEB KOHTP." — MeperpeB KOHTpoO1epa Npnbopa;

"MEPEHATIP. UBNC" — lNepeHanpaxeHMe Ha BXO4aX U3MepPEHMA HanparKeHna Ha XUT;
"MEPErPY3KA ICH" — Neperpy3Ka no TOKy 3apsaaa;

"MEPErPY3KA IDCH" — MNeperpysKa no ToKy pa3paaa;

"OBP. MNOJIAPH. UBAT" — O6paTHaa NoNAPHOCTb HAaNPAXKEHUA HA CUNOBbIX KNeMMax;
"OBP. NOJIAPH. UBNC" — ObpaTHaa NoNAPHOCTb Ha BXOAAX U3MePEHUA HanpsxKeHMA Ha XUT;
"OTKA3 CM/I0BOIO UN" — OTKas CM/I0BOrO MCTOYHMKA NUTaHUS Npubopa;

"OTKA3 MHBEPTOPA" — OTKas c1M10BOro nMHBepTOpa Npmnbopa;

"OTKA3 BEHTUJIATOPA" — OTKa3 BEHTUNATOPA OXNaxkaeHns npmbopa;

"MEPErPY3KA UHB." — MNeperpy3Kka cunoBoro nHBepTopa npmbopa;

"MEPErPY3KA P" — MNeperpyska npnbopa No MakCMmaabHOM MOLLHOCTH;

"TMMUT U MUH." — CpaboTano orpaHMyeHe MUMHUMAIbHOTO HanpsixkeHns Ha XUT;
"MTMMUT U MAKC." — CpaboTano orpaHMyYeHne MaKCUMaAbHOTO HanpsarKeHnsa Ha XUT;
"TMMUT ICH MAKC." — CpaboTano orpaHMYeHMe MaKCMMaIbHOro TOKa 3apaaa;
"TMMUT IDCH MAKC." — CpaboTano orpaHM4eHMe MaKCMMa/ibHOrO TOKa pa3paaa;
"TMMUT T MUH." — CpaboTano orpaHMyeHMe MUHUMAbHOW TemnepaTtypbl XUT;
"TMMUT T MAKC." — CpaboTano orpaHnuyeHne makcumanbHomn Temnepatypbl XUT;
"ABAPUA NMPOTPAMMDbI" — HeBepHo 3agaHHas nporpamma TecTupoBanua XUT;
"ABAPUA TABJZINLbI" — MoTtepsa cBasu c K npu paboTe no Tabnavuam;

"ABAPUA NK" — MoTeps ceasu ¢ MK npu napannenbHoi pabote AHaAN3aTopos;
"HEBEPHbIW PE}UM" — Pexxum paboTbl nprbopa He COOTBETCTBYET OXUAAEMOMY;
"HET CBA3U" — MoTepa cBA3M C 0a4HMM U3 NPUBOPOB Npu NapannensHol paboTe;
"OBLLU. ABAPUA" — Obuias aBapua npmbopa.
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UHankaTop HanpaxeHna Ha XUT oTpaxaeT Tekywee HanpsaxkeHue Ha XUT TonbKo BO Bpems
TecTuposaHua. B pexxume "MPOCTOM" nan B pasnnuHbIX pexumax asapum (cm. pasgen 23),
BMECTO 3Ha4YEHMA HANPAXKEHUA BbIBOANTCA 3HAK "?".

NHauKaTop nogkntodeHma XUT K cunoBomy uHBepTOpy Npubopa, OH Ke MHAMKATop
COCTOAHMA cMnoBoro Kntoya K (cm. pucyHoK 5), Haxoantca Hag KHonkamu "Myck" n "Cton":

Oeeerr: MOAKNOYEH

| Cron

PucyHok 57 - MHgmkaTop nogkntouyeHunsa XUT K cnnosomy nHBepTopy npmbopa

MHAMKaTOp MOXeT NPUHNMATb 3HaYEHUA!

o "MOAKNMKYEH" — Cnunosoi Kntod K 3amKkHyT, XUT noakntodeH K npubopy;
o "OTK/TKOYEH" — Kntou K pa3somkHyT, XUT OTKAKOYEH OT CU/IOBOM CXembl Npubopa.

KHonka "MycK" npegHasHayeHa 4/1a 3aMycKa Ha BbINOJIHEHWE 3apaHee MoAroTOBJ/IEHHOM
Ha cTpaHuue "3agaun” nporpammebl TecTupoBaHma XUT (cm. nogpaszaen 20.2).

KHonka "Cron" npeaHasHayeHa Ans npepbiBaHMA npouecca tectupoBanmsa XUT, nan ans
cbpoca aBapMMHOro cocToAHUA (KBUTUPOBaHMA cooblleHnsa ob owmnbke) (cm. pasgen 23).

KomnbloTepHbIn MHTEpdENCc nmeeT MHOXKECTBO Nonen AnAa BBoAa 3afAaHHbIX NapameTpoB
TecTupoBaHua XUT n oTobparkeHns pesynbTaToB U3MEPEHUI. 3HAYEHUA B Noas Heobxoammo
BBOAMTb M3 AMana30oHa AONYCTUMbIX 3HAYEHWUIM A1 KOHKPETHOro HacTpaMBaemMoro napameTpa.

B cnyyae BBOAA HEKOPPEKTHbIX 3HAYEeHMW, COOTBETCTBylOLWee none BBOAA Oyaer
NoACBEeYEHO KPACHbIM LIBETOM (CM. PUCYHOK 58):

| 1.|3a|:|::u1 CC j |5U |A j nal-zﬂ |B ﬂ WK |1UU |c j Wi [ -dJ ESR:|He nsmep. «

PucyHoK 58 - HeBepHble 3Ha4YeHMA NoACBeYMBAOTCA KPAaCHbIM LLBETOM

PAg, napameTpoB A0MNyCKaeT OTCYTCTBME BBEAEHHbIX 3HAYEHUI. B 3TOM CaydYae KOHTPO/b
COOTBETCTBYIOLLErO MapameTpa OTKAYaeTcA. TemM He MeHee, A4 NPUBAEYEHUA BHUMaHUA
Monb3oBaTens, NycTtoe OKHO NOACBEYMBACTCA XKENTbIM LLBETOM (CM. pUCYHOK 59):

| 2.|3a|:|::u1 CP j |1 |KBT j .cu:nl |B ﬂ WK |1 |ch j Wi [ -dJ ESR:|He nsmep. «

PucyHoK 59 - HekoTopble Noaa MOXXHO OCTaBUTb NyCTbIMU

HaKkoHel, psf nNapameTpoB MMEHT 0Cobylo Ba*KHOCTb Npu GOPMUPOBAHMM MPOrPamMMmMbl
TecTMpoBaHusa. N HanomuHaHua MNonb30BaTeNO TaKME NapaMeTpbl NOACBEYMBAIOTCA KENTbIM
LIBETOM BCeraa, Aaxe ec1u 3HavyeHne napameTpa BBeAeHO 1 KOPPEKTHO (Cm. pucyHoK 60):

| 3.|PaasepTKaLl j|1UU |MBf'u: j DT|3 |B j ao |5 |B j Duanazon ;| 75 -

PucyHok 60 - HekoTopble napameTpbl UMEIOT 0COOYHO BaXKHOCTb

MNopapobHoe onucaHne KomnbioTepHoro WHTepdelica Ypl wmsnoxeHo B noapasgenax
20.2 —20.8, a TaKxe B pasgene 22.
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20.2 CrpaHuua "3A0A4N"

CtpaHuua "3agaun" KomnbioTepHoro UHTepdeirca Ypl npegHasHavyeHa A/1A HACTPOMKU
nporpammbl TectuposaHuma XUT:

E_I ¥p11P192.168.100.201 AHAJTM3ATOP XMMWYECKMX MCTOYHMKOB TOKA ACKT5.48.1750.1 - O X

lm T afi AUk Mpadiru PesyneTarel | AHanus HacTpoiku CocToAHHe
Monroroexa
1[aapmarc ][50 & a0 B =luml  fowr  wJumT duEsRfic <[sme <]
2.|3ap::u1 CP ﬂ |50 |BT ﬂ no|30 |B ﬂ WA |'| |ch ﬂ wam [ -dU ESH:’W‘

3.|£|.03apsu:|.EV ﬂ |30 |B j no|2 |A j i |'| |q j
Mporpatdtda
a[Papntc <[00 [& <] wfE B Jumflz [¢ =] Eshfse w[[1ome =] 2]
5.|F'a3psu:1 CrP ﬂ |1 |KET ﬂ ﬂ0|2ﬂ |B ﬂ WK |2 |c ﬂ ESR: mm
B.|F'a3psu:lCFI j|1 |DM j ﬂ0|'|5 |B j WK |'| |q j ESH:’W‘
7.|Dopaspra Cv > |[15 B | a5 & =fumfoo o~
8 |Penakcawn v |5 TR
9.|Passep’rKaU ﬂ|1DD |mB.-’c ﬂ o-r|'|5 |E j ao |4D |B ﬂ Juanazan |: | 758 -
10[Faseeprkal «|[1 [arc =] er[30 & =] aaf0 [& <] Eshfioe ffsme <] T
11 [FaseeprcaP «|[10 [Brre =] or[1000 [Br =] aaf500 [Br <] Eshfic =ffiome +]
12[PaseeprkaR < |[001 [Omic =] erf2 fom =] aaft Jom <] Eshfic [[stme +]
13.|Hmngnbcl ﬂ |1U |A ﬂ Hal'l |MMH j W |-?5 |A ﬂ
14, Ha |5 | EARIETRE |2y |
15 Mmmgec P = |[300 [Br +| waf30 | | w[100 [Br ~|
16. Ha|1 |MHH j ﬂ0|4ﬂ |B ﬂ A |5 |ch j
'I?.||H1r-1ngnch| ﬂ|1 |DM ﬂ Hal'l |c ﬂ I.d|5 |DM ﬂ
18 Ha|15 |MHH j no|2|:| |B j i |'| |q j
19 Tatmual = meway[10 [B | w30 B | -]
’F umenoe  Mporparma;  3arpyswre... | CoxpaHuTe. .. |
JaeepleHue
46 [TabmaP = weray|ls B | wl3 B~
47 | Tatnuua R - ao lm_m
48.|Camonuceu i ﬂ |1 |q j
OrpaHuyeHUa -dlJ
Urin: |5 B Umarc: |45 B IEHmaKc:,—A IDEHmaKc:| & Trmn|-20 °C Twtakc: |80 C |1DU |MB ﬂ

MNapareTpel COXPEHEHHA PESYETATOR

Padinm RAW: 1o | Ofwek |DEPﬁ3ELl N1
= 3aumkn | Coxp. kawae |1 w|wkn [ Nrpom Pprr eperedi: |Y9Y:MMCC0 | Pada.

Paiin Raly: EAPEIYNETATEINTECT WN1<MT-00000000. k=t
CeoaHei afn no LU EAPEYAETATEINTECT W1 MT-CLE bt

YnpaeneHue

HanpaseHue: ? Oteext: OTKAOYEH
Peskun: MPOCT O Tox @75A: 0.0A
Uuen: 7 War: 7 Temneparypa: 238°'C Myer. | |

PucyHok 61 - CtpaHuua "3agaun” KomnbtotepHoro UHTepdeica Ypl

Hactpoika nporpammbl TecTupoBaHuMa XWUT BO3MOMHA TO/IbKO MNpU YCTaHOBJIEHHOM
coeanHeHnn mexgy KomnbtoTepHbim WHTepdericom un Tpebyembim AHanusatopom (nmbo
BCeMU npubopamu, BblIbpaHHbIMUK ANA NapannenbHon paboTbl, cMm. pa3gen 12), TonbKo, ecnm
npubop (Npubopsl) HaxoauTca B cocToAHuM "MPOCTON" (roTos K paboTe), U TONBLKO ecnu Bce
OaHHble M3 BHYTPEeHHEN namaTn npubopa (npmbopos) nepeaaHbl B KomnbtoTepHbi UHTepdelic
N BHYTPEHHAA NamaTb Npubopa nycTta (cm. pasgen 22). Bo Bcex 0CTasibHbIX CAy4asX 3N1€MEHTbI
HaCTPOMKM NPOrpammbl TECTUPOBAHUA ByayT He NoKa3aHbl UK 3a610KMPOBaAHDI.

CeeaeHns 06 YyCTAHOBKE M HAaCTPOMKe NOAKAOYEHNS Mmexay NpMbopom n KomnbloTepHbIm
NHTepdelicom nsnoxeHbl B pasaene 9 n noagpasaene 20.7.

CtpaHuua "3agaum" nos3BonseT HacTPoOUTb Heobxoaumyro nporpammy TecTupoBaHua XUT
(cm. pazgen 11, pucyHOK 7), KOoTopas, B 0bem ciyyae, MOXKET coaepKaTb:

e 10 3 WaroB NOAroTOBKM TECTUPOBAHMA, BbINONHAEMbIX OAHOKPATHO BHavyane TecTa;

e 1042 Wwaros OCHOBHOM LMKANYECKOM YacT NPOrpaMMbl, BbINOAHAEMOM 3a4aHHOe

KONMYECTBO pa3 (LUMKNOoB);
e 10 3 Waros 3aBepLUeHMA TeCTUPOBAHUA, BbINONHAEMbIX O4HOKPATHO B KOHLLE TecTa.
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Obuiee KONNMYECTBO HACTPaMBaeMbIX LIAroB NPOrpaMmbl TECTUPOBaHUA — 48.
Ha Ka)kaom ware noarotoBKM, OCHOBHOM LMK/AMYECKOW YacTU MPOrpaMmbl MM 4YacTu
3aBepLIeHMA TeCTUPOBaHMA, NPMBOP MOXKET BbINOHUTD:

3apag XUT 3agaHHbIM NOCTOSAHHLIM ToKom (CHCC);

3apag XUT 3agaHHOM NOCTOAHHOM MowHocTbio (CHCP);
[o3apag XUT npu 3agaHHOM NOCTOAHHOM HanpsaxxeHun (CHCV);
Paspsg XMUT 3agaHHbIM NOCTOAHHbIM TOKOM (DCHCC);

Paspsag XWUT 3agaHHOM NOCTOAHHOM MoLHOocTbio (DCHCP);
Paspsag XMUT Ha 3apaHHOe nocTtoAHHoe conpoTtusneHne (DCHCR);
[opaspag XUT npu 3aiaHHOM NOCTOAHHOM HanpsaxeHuu (DCHCV);
Penakcauutio (naysy);

Pa3BépTKy HanpsakeHus (U) Ha XUT Bo BpemeHu;

Pa3BEpTKY TOKa (l) yepe3 XUT BO BpemeHU;

Pa3BépTKy mowHocTH (P) Ha XUT Bo BpemeHu;

Pa3BépTKy conpoTtusneHus paspsaga XUT (R) Bo BpemeHu;
Pexxum umnynbcos ToKa (l);

Pexxum umnynbcos mowHocTu (P);

PexxMm umnynbcos conpotueaeHus paspaga XUT (R);

PaboTy no Tabauue ToKa (l);

Paboty no Tabaunue mouwHocTtu (P);

PaboTy no Tabnuue conpoTtusnenusa (R);

3anucb HanpsaXKeHMa Ha Knemmax npubopa (camonucel, U).

BbiboOp 1 HacTpoliKa Waros NOAroToBKM ocyllecTsnAeTca B o6nactm "Moarotoska"

(cm. pucyHoK 62).
BbibOp 1 HacTpoOMKa WaroB LMKAMYECKOM YacTh ocyLuecTBaneTca B obnactm "Mporpamma’.
BbibOp 1 HacTpoliKa Waros 3aBepLUeHMA ocyllecTBaseTca B obnactu "3aseplieHne".

Mogroroska
1.|3ap::u:l. CC ﬂ |50 |A j n-:-|2fl |E ﬂ HAW |1UU |c j uni W -dU ESR: |He wamep.

2_|3.ap;u1 CP j |1 |KET j nn|3EI |E ﬂ Wi |1 |ch ﬂ wad [ -dU ESHZ|1DC lemc j
3.|,D.osa|:|;u:l Cv ﬂ |30 |B ﬂ ,|:L|:||2 |A ﬂ Wi |5 |l4 ﬂ

Mpaorpatdraa

4.|F'a3p$u:l. CC ﬂ |-_"'5 |A j n-:-|25 |E ﬂ HAW |1 |ch
5.|F'asp;u:|. CP j |50EI |BT j an |2EI |E ﬂ Wil |1EIEID |MHH
E.|Pasp;u1 CR ﬂ |'| |DM ﬂ u,u:||'|5 |E ﬂ WA |'| |l4
?.|,D.Dpa3p;u1 C\fﬂ |'|5 |B ﬂ u,n|5 |.t’-‘« ﬂ WM |'|DD |c:

8 |Penakcanua  ~||5 [ =]

ESR:[sc ~ljrome ~| ]

ESR:|He warep. =

ESR: i =|[01e |

Ledlefleled

3.|PEISBE|:ITKEI ] ﬂ |1DU |MB.-"C ﬂ ar |15 |E j ao |4U |B j OuanasoH I: m

1D.|F'a35&|:m<al j |1 |.t’-‘u’c j 0T|-3D |.t’-‘« ﬂ ao |-_"'|:| |.& ﬂ ESR: |1Dc leMC j b
11.|F'.3353|:m<a F j |1D |BT.-"C j o-r|1EIEIEI |ET ﬂ an |-500 |BT ﬂ ESR: |He uztaep. =
12|Paseeprea R »| |00 |Omic w| orl2 |om w| aof1 |Om | ESR:|1c ~|{smme |
13.||r'1mngr|bc| ﬂ |'ID |A ﬂ Hal'l |MHH ﬂ " |-?5 |.-’-‘« ﬂ

14, Ha |5 | | aoj3n | R |

15.|Ir'1mngnbc P ﬂ |3DU |BT ﬂ Ha|3U |c j " |1UU |BT j

1E. Ha|1 |MHH j n-:-|4fl |E ﬂ HAW |5 |ch ﬂ

1?.|HmngnbcH j|1 |DM j Ha|1 |c: ﬂ u|5 |DM ﬂ

18. Ha|‘|5 |MHH ﬂ u,anEI |E ﬂ Wi |'| |l4 ﬂ

19| Tasmual  ~ mewgy[10 [ =] ufm B | =
IW uuknoe  [Mporpatdtda; Jarpysute. .. | CoXpaHuTE. .. |

JaBeplieHHe

46| Ta6nma P = merau[15 [ v w|Ed B+

47 |Ta6mua R > w20 B ]

48.|Camonuceu i} ﬂ |1 |q ﬂ

PUCYHOK 62 - DnemeHTbl 4NA HAaCTPOMKM NPOrpammbl TeCTUpoBaHua XUT
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Ob6nactb "Mporpamma" pacTArMBaeTcA U CHMMAETCA MNpu  WU3MEHEHUU pPa3MepoB
KomnbtoTepHoro UHTepdeica Ha sKpaHe KomnbioTepa MNonb3oBaTens, a TakKe MMeeT cnpasa
Nonocy NPOKPYTKM, HEOBXOANMMYIO A/1A NMPOCMOTPA WU HACTPOMKKN BCceX 42 LIAroB LUKANYECKOM
4acTu NPOrpaMmsl.

[na HacTpOMKKM 3a4aHHOW nporpammbl TectupoBaHua XUT HeobxogMmo OTAENbHO
HACTPOWUTb KaXKAbli ee Lwar.

CneBa OT KaXAoW CTPOKM HACTPOMKM NapameTpPOB KaXKAOro Lara NpocTaB/iieHbl HOMepa
Laros B Nporpamme TecTMpoBaHuA. [aHHble HOMepa 3aTeM nonagatoT B dalinbl pe3ynbTaToB
nsmepeHnn (cm. pasgen 16) Ana o4HO3HAYHOrO COMOCTAB/IEHMA MOJIYYEHHbIX pPe3ynbTaToB
NM3MepPEHUN N 3a4aHHOM NPOrPamMmbl TECTUPOBAHMUS.

Pexknm paboTbl Nnprnbopa Ha KarkaoM Liare BblIbupaeTca U3 BbiNaAatoLLEro CNMCKa BHavane
CTPOKM ONUCAHWA NapaMeTPOB A8 AAHHOTO LWara.

Mpn Bblbope nyHkTa |HeT = AAHHbBIA War npy BbINONHEHMM Nporpammbl bypet
nponyLeH, U Npubop cpaly NnepeinaeT K BbINOJHEHUIO CAeAYOWero wara.

HacTpolika KOHKPETHOrO Lara 3aK1to4aeTcs B Bbibope ero Tmna U BBOAE B OKHA HAaCTPOMKK
KOPPEKTHbIX 3HAYEHM NAPaMeTPOB, onpegenamwmx paboTty npnbopa Ha AaHHOM LWare.

BBefeHHble 3HAYEHMA MAPaMETPOB AO0/IKHbI MOMNAAATb B AOMNYCTUMBbIM AMana3oH npubopa
AN Tpynnbl NPUB0POB, NOATOTOBNEHHbIX A1 NapannenbHon paboTtbl (cm. pasaen 12). Ecam
BBelEHHOe 3HayeHue NbOro M3 napaMeTpoB He MonagaeT B AOMNYCTUMbIA AManasoH,
He BblbpaHbl e4MHULbI U3MepPeHUa ANA AaHHOro napameTpa, uam KomnbtoTepHbli MHTepdeic
He MOXET pPacno3HaTb BBEAEHHbIN TEKCT, OKHO C HEBEPHbIM MapameTpom bByaeT noacsevyeHo
KpPaCHbIM LBETOM (CM. pUCyHOK 58), a 3anyck NoAroToBAeHHOW NPOrpaMmbl TecTupoBaHua XUT
Ha BbINOJIHEHME CTAaHET HEBO3MOXHbIM.

[na BKNHOYEHUA B MpoOrpammy TeCTUPOBAHWA waaa 3apsA0d 3a0AHHbLIM MOCMOAHHbLIM
mokom (CHCC), HeobxoAMMO 13 BbINaAaloLLErO CMMCKA A1 KOHKPETHOrO LWara BbibpaTb pexum
"3apag CC" (cm. pucyHok 63):

| 1)2apmacC |50 |a  w|aof20 JB wlwwm[100 |¢ w|um M U ESR:[10c R R

PUCYHOK 63 - DnemeHTbl HAaCTPOMKMK wara 3apaga XUT 3agaHHbIM NocToAHHbIM Tokom (CHCC)

B pexume 3apaga XUT 3agaHHbiM nocTosaHHbIM Tokom (CHCC) npmubop obecneuymsaer
npoTtekaHue 4epe3 Tectupyemblt XUT cTabuAM3MPOBAHHOIO MOJIOKUTENIbHOIO TOKa (TOKa
3apA[a) 3a43aHHOrO 3HAYEHMA.

MNoapobHoe onncaHWe AaHHOro peXuma paboTbl Npubopa € NOACHAWUMN PUCYHKAMMU,
onucaHue KpUTEPMEB OKOHYaHMA Lara, AManasoHOB AOMYCTUMbIX 3HAYE€HWI HaAcTpaMBaeMbIX
nMapameTpoB, a TAK)Ke YCNOBWMI BblbOpa anmapaTHbIX MOAAMANA30HOB HaNPSXKEHUs U TOKa,
npueegeHo B nogpasgene 11.3.

Ana pexkmma CHCC otaenbHO HacTpamBaloTCA:

e 3aZaHHbIN TOK 3apAaa, KA, A nam mA;

e Hanpsa)keHne OKOH4YaHMA wara, B uan mB;

o MaKcumanbHaa gANTENIbHOCTb Wara, ¢, MUH, Y4 UAIN CyT;

e BK/OYEHNE NN OTK/IIOYEHMNE KPUTEPUA OKOHYaHUA 3apaaa "-dU";

o [lepunopg Pesg mexkay namepeHmamum ESR metogom npepbiBaHMA TOKA
(cm. nogpasgen 14.2);

o [nntenoHocTb Dgsg Nay3 Toka ana namepeHmsa ESR.

lNone BBOAA 334aHHOIO HaNPAXEHMUA OKOHYaHUA LWara MOXXHO OCTaBUTb NYCTbIM. [1pn aTOM
KpMTepMﬁ OKOHYaHMA Wwara no OoCTUXKEHUNIO 3a4aHHOIo HanpAxXeHuA 6Yﬁ,eT OTK/IIO4EH, a CamMO
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nosie BBOAA HaNpsAXKeHUs OKOHYaHMA byaeT NoAcBEeYEHO KeNTbIM LBETOM, A1 HaNOMWHAHUA
Monb3oBaTento 06 OTKAOYEHUM KpUTEPUA (CM. PUCYHOK 64):

| 1.|3ap;u:|.EE j|5|:| |.-’-‘« ju.u:u| |B junuhﬂﬂ ||: jwnup-du ESH:|1DC ﬂ|5mc j

PucyHok 64 - Kputepuit oKOHYaHMA LWara no AOCTUXEHMIO 3a4aHHOI0 HanpaXeHus
MOXHO OTKAOUYNTb, OCTAaBUB NOaAE BBOAA HANPAXKEHNA OKOHYAHMA MYCTbIM.

BkntoueHne unm otkntoveHne Kputepua "-dU" npousBoamuTcA YyCTAaHOBKOM WMAM CHATMEM
ofaHOMMEHHOM rankm ¥ U

BennunHa oTpuLaTENbHOIO NPUPALLEHUA HaNPAXEHWA, NPU KOTOPOW Npubop npeKkpaTuT
war 3apaga, Hactpamaetca B obnactm "-dU" Ha cTpaHuue "Hactpoiikn" KomnbtoTepHoro
NHTepdeica, cpasy Ana Bcex WaroB 3apsaga. [apameTp ABNAETCA BaXKHbIM, MO3TOMY A/A
HanoMWHaHMA MoNb30BaTEND OKHO HACTPOMKM NapameTpa BCeraa NoACBEYMBAETCA XKENTbIM

LBETOM (CM. PUCYHOK 65):
-du

100 B -

PucyHoK 65 - HacTpolika Be/IMYMHbBI KpUTEPUA OKOHYaHMA 3apaaa "-du"

Bo Bpema wara CHCC npubop moxkeT mamepsatb ESR XUT metogom nepuogmyeckoro
npepbiBaHMA ToKa (cm. noapasaen 14.2). Hactpolika nepuoaa mexagy mamepeHnamm ESR Pesg
M AAUTENbHOCTM nay3 B Toke Dgsg npomssogutca BblIGOPOM HeObXOAMMbIX 3HAYEHUM
M3 COOTBETCTBYIOLMX BbIMNAAAOLLMX CMUCKOB (CM. PUCYHOK 66):

Pesr  Dese
¥ ¥
ESR:[10c ~||5me v

PucyHoK 66 - Hactpoiika nsmepenua ESR XUT
MEeTOZAOM NepuoanNYecKoro npepbiBaHnsa Toka (cm. nogpasgen 14.2)

[AnanasoHbl JONYCTUMbIX 3HAYEHUN ANA nepuoda uamepeHus ESR Pgsg M AnuTenbHoCcTU
nays B Toke Dgsg NpeacTaBneHbl B nogpasaene 14.2.

B daninax pesynbTaToB M3mepeHuii (cm. pasgen 16) war 3apaga nocTossHHbIM TOKOM MMeeT
Mapkep wara "CHCC".

Ona BKAWOYEHMA B nNporpammy TeCcTUMPOBAHUA waz2a 3apada 3a0aHHOU nocmosHHOU
mouwHocmeto (CHCP), HeobxoaMmOo M3 BbiNaAatoLLero Crncka Aas8 KOHKPETHOro LWwara BblbpaTb
pexum "3apag CP" (cm. pucyHOK 67):

| 2.|3ap:;u1 CP j |1 |KBT j ,u0|3|:| |B j I |'| |ch j W [ -dU ESH:|1DC j|5mc ﬂ

PUcyHOK 67 - DnemeHTbl HacTpoMKM Wwara 3apaga XUT
33JaHHOM NOCTOAHHOM MoulHocTbio (CHCP)

B pexume 3apsga XUT 3agaHHOM nocToAHHOM molHocTbio (CHCP) npmubop obecneunBaer
npoTeKaHue yepes Tectupyembiii XUT NonoxuTenbHOro Toka (Toka 3apaga) Takoro 3HayYeHus,
yTOObl abCONOTHOE 3HAYEHME INEKTPUYECKON MOLHOCTM Ha XUT cooTBEeTCTBOBA/IO 3a4aHHOMY
3HAYEHWNIO MOLLHOCTM.

MoapobHoe onucaHMe AAHHOro pexkMma pPaboTbl NpPUbopa C NOACHAILWMMU PUCYHKAMM,
ONMMUCaHUe KPUTEPMEB OKOHYAHMA LWara, AMANa3oOHOB A0MYCTUMbIX 3HAYEHWIA HACTPamMBaEMbIX
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NnapameTpoB, a TaK!Ke YC/0BMW BblOOpa annapaTHbIX NOAAMaNa3oHOB HAMPSAMEeHUA U TOKa,
npueegeHo B nogpasgene 11.4.
Ana pexkxmma CHCP oTaenbHO HacTpamBatoTcA:

e 3ajaHHaA MOLWHOCTL 3apAaa, KBT, BT nam mBT;

e Hanpsa)keHne OKOH4YaHMA wara, B nan mB;

e MakcumanbHaa SAMTENbHOCTD Wara, ¢, MUH, 4 WU CyT;

e BknroyeHMe UM OTKNKOUYEHME KPUTEPUA OKOHYaHMA 3apsaaa "-dU";

o [lepuopn Pesg mexxay nsmepenuamm ESR metogom npepbiBaHUA TOKa
(cm. nogpasgen 14.2);

o [nntenoHocTb Dgsg Nay3 Toka ana namepenna ESR.

Mone BBOAA 3a4aHHOIO HANPAXKEHMA OKOHYAHMA LWara MOXKHO OCTaBUTb NyCTbIM. MpK 3TOM
KPUTEPUIA OKOHYAHMA Wara No AOCTUMKEHMIO 3a43aHHOIO HanpaXKeHua byaeT OTKAOYEH, a cCamo
nosie BBOAA HaMNpsAXKeHUA OKOHYaHMA OyaeT NoACcBEYEHO KEeNTbiM LBETOM, AN HANOMUHAHMA
Monb3oBaTesnto 06 OTKAOYEHUN KpUTEPUSA (CM. PUCYHOK 64).

BkntoueHne unmn otkatodeHne Kputepua "-dU" npomsBoanTCA YCTAaHOBKOM WMAWM CHATUEM

OHOUMEHHOW ranKku vl

BennumHa oTpuuaTenbHOro NpupawLeHMa HanpaxXeHua, Nnpu KoTopon npubop npexkpatut
war 3apaga, HactpauBaeTca B obnactm "-dU" Ha cTpaHuue "HacTpoiikn" KomnbtoTepHoro
NHTepdelica, cpasy AnA BCex LWAros 3apafa A4 BblbpaHHOro KaHana. MNapameTp asnsetca
BaXXHbIM, MO3TOMY AN HanoOMMHaHMA [10Nb30BaTEN0 OKHO HACTPOMKM MapameTpa Bceraa
NoACBEYMBAETCA KENTbIM LBETOM (CM. PUCYHOK 65).

Bo Bpema wara CHCP npubop moxket uamepsatb ESR XUT metogom nepuogmyeckoro
npepbiBaHUA ToKa (cm. noapasaen 14.2). Hactpolika nepuoaa mexay namepeHuamm ESR Pesg
W OANTENbHOCTM nay3 B Toke Dgsg nMpousBoauTca BbIBOPOM HEOHBXOAMMbBIX 3HAYEHWUM
N3 COOTBETCTBYIOLMX BbINAAAIOLLMX CIIMCKOB (CM. PUCYHOK 66).

[JnanasoHbl 4ONYCTUMbIX 3HAYeHWUI ans nepuoga mamepeHua ESR Pesg M AnnTENbHOCTU
nays B ToKke Dgsg NpeacrasneHbl B nogpasgene 14.2.

B dalinax pesynbtatoB namepeHui (cm. pasgen 16) war 3apaga NOCTOAHHON MOLLHOCTbIO
nmeet mapkep wara "CHCP".

Ona BKAKOYEHUA B Nporpammy waaa 003apAaoa rnpu 3a0aHHOM MOCMOAHHOM HANpPAXeHUU
(CHCV), HeobxoauMmo M3 BbiNagaloLWEro CnMcka ANA KOHKPETHOro Lwara BblbpaTb peum
"Oo3apag CV" (cm. pucyHOK 68):

| 3.|ﬂ03apﬂu|:'\-" ﬂ|3ﬂ |E ﬂ .u.u:u|2 |.é« ﬂ HJ‘IH|1 |~4 j

PucyHoK 68 - 3nemeHTbl HacTpolKkKM go3apaaa XUT npu 3agaHHOM
NOCTOAHHOM HanpsxeHun (CHCV)

B pexume posapsga XUT npu 3a@aHHOM NOCTOAHHOM HanpsaxeHun (CHCV), npubop
obecneuymBaeT nNpoTeKaHWe Yepe3 TecTMpyemblit XUT nonoxuTenbHOro Toka (Toka 3apsaaa)
TAKOro 3HayeHuA, 4Tobbl HanpaxkeHWe Ha Tectupyemom XUT cpaBHANOCb C 3aAaHHbIM
HanNpAXKeHuem.

MogpobHoe onucaHWe AaHHOTO pexMma pPaboTbl NpPUbopa C NOACHALWMMU PUCYHKAMK,
onncaHWe KpUTepPMEB OKOHYAHMA Liara, ANMANa3oHOB A0NYCTUMbIX 3HAYEHUI HACTPaMBAEMBIX
napameTpoB, a TaKKe ycnoBMW Bblbopa anmapaTHbIX NOAAMANA30HOB HAMPAXMEHWA M TOKa,
npueeaeHo B nogpasgene 11.5.

BHUMAHMUE! Hanpsa)keHne po3apaga caegyer 3apaBaTb pPaBHbIM - HaNPAXXEHUKO
OKOHYaHMA npeabiaywero wara. Ecam tekyuwee HanpsaxkeHue Ha XUT BHauane wara CHCV
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He bygeT coOTBeTCTBOBATb 3a4aHHOMY HanpAXMeHul po3apAaga, tect XUT 6ypeTt aBapuiiHo
3aBepueH!

Ons HanomuHaHuAa [Monb3oBaTentdo 0 HeobXxoAMMOCTM BBOAA KOPPEKTHbIX 3HAYeHUM
HanpAXXeHWA, OKHO BBOAA HANpPAXKEeHUA A03apaga Bcerga NoACBeYMBAETCA KeNTbIM LLBETOM.

Ons posapsga XUT npu 3agaHHOM NOCTOSHHOM  Hanps»eHun (CHCV) otaenbHo
HacTpamBatoTCA:

e 3aAaHHOe HanpAXeHue Ao3apaga, B nam mB;
e TOK OKOH4YaHWA wWara, KA, A nam mA;
e MaKcnumanbHaa gaANTeNnbHOCTb Wara, ¢, MMUH, 4, UK CYT.

Mone BBOAA 33a4aHHOTO TOKA OKOHYAHMA LWara MOXHO OCTaBWUTb NycCTbiM. [pu 3TOM
KPUTEPUIA OKOHYAHMA LWara no AOCTUXKEHWUIO 334aHHOro TOKa byAeT OTKAYEH, a camo none
BBOZA TOKA OKOHYaHUA ByAeT NoACBEYEHO KeTbIM LBETOM, AN HAaNOMUHaHUs MNonb3oBaTento
06 OTKNOYEHUN KpUTEpUA.

B ¢dainax pesynbtatoB mamepeHun (cm. pasgen 16) war gosapsaa npy nocToOsHHOM
HanpsAXXeHnun nmeeT mapkep wara "CHCV".

Ona BKAOYEHMA B NpOrpammy TECTMPOBAHMA wWaead paspA0ad 3a00HHLIM MOCMOAHHbLIM
mokom (DCHCC), HeobxogMmo M3 BbiNafatowero Crucka ANs KOHKPETHOro Lwara BblbpaTb
pexxum "Paspag CC" (cm. pucyHOK 69):

| 4|PaspalC |75 & | a0l B ~|uwml  Jer -] ESR:|5c 1o -]

PUCYHOK 69 - DnemeHTbl HaCTPOMKK Wwara paspaga XUT 3agaHHbIM nocTossHHbIM Tokom (DCHCC)

B pexxkume paspaga XUT 3agaHHbIM nocToAHHbIM Tokom (DCHCC) npubop obecneunsaet
npoTeKkaHue u4epes Tectupyembln XUT cTabuamM3ampoBaHHOro OTpMULATENIbHOrO TOKa (TOKa
pa3pana) 3a4aHHOrO 3HAYEHUA.

MoapobHoe onucaHMe AaHHOro pexMma pPaboTbl NpPubopa C NOACHAIOLWMMU PUCYHKAMM,
ONuCaHWe KpUTepmMeB OKOHYaAHMA Lara, AMana3oHOB AOMNYCTUMbIX 3HAYEHWUI HaCTpaMBaeMbIX
napameTpoB, a TaKXe yCnoBWi Bblibopa annapaTHbIX MNOAAMANA30HOB HaMNPSXKEHWS U TOKa,
npueeaeHo B nogpasaene 11.6.

Ana pexknma DCHCC oTaenbHO HAcTpamBatoTCA:

e 3aaaHHbIN TOK pa3paaa, KA, A nam mA;

e HanpAa)keHue OKOHYaHUA wara, B nan mB;

e MaKcnmanbHaa gANTENbHOCTb Wara, ¢, MMH, 4 UIN CyT;

e [lepnog Pesg Mmexkay nsamepeHmammn ESR metogom npepbiBaHUA TOKA
(cm. nogpasaen 14.2);

o [nntenbHocTb Dgsg Nay3 ToKa gna namepenumsa ESR.

MNMone BBOAA 3a4aHHOrO HANPAXEHUA OKOHYAHMA LLAra MOXKHO OCTaBMTb NYCTbIM. [1pn 3TOM
KPUTEPUI OKOHYAHMA LWara no AOCTUXKEHMUIO 3a4aHHOTO HanpsaXKeHUA byaeT OTKAOYEH, a camo
nose BBOAA HaNPsXeHMA OKOHYaHMA byaeT NoACBEYEHO KEeNTbiM LBETOM, A1 HAaNOMWUHAHUA
Monb3oBaTento 06 OTKAKYEHUN KPUTEPUS (CM. PUCYHOK 64).

Bo Bpemsa wara DCHCC npubop moxetr mamepatb ESR XUT metomom nepuoauyeckoro
npepbiBaHUs ToKa (cm. noapasaen 14.2). Hactpolika nepuosa mexay mamepeHnsamn ESR Pesg
M JANTeNbHOCTM May3 B Toke Dgsg NpomsBoauTca BbIOOPOM HEOOXOAMMBIX 3HAYEHWUM
N3 COOTBETCTBYHOLLMX BbINaAaOWMX CNUCKOB (CM. PUCYHOK 66).

[nanasoHbl 4ONYCTUMbIX 3HA4YeHUI onA nepuoaa namepeHua ESR Pesg M ANNTENbHOCTH
nays B Toke Dgsg NpeacTasneHbl B nogpasaene 14.2.

B ¢dannax pesynbratoB M3amepeHuit (cm. pasgen 16) war paspaga NOCTOAHHbIM TOKOM
nmeeT mapkep wara "DCC".

98



[na BKAOYEHWA B MNpoOrpammy TeCcTMPOBaHMA wWaz2a paspAo0a 3a0aHHOU MNoCMOAHHOU
mouwHocmeoto (DCHCP), HeobxoAnMMO 13 BbiNaAatoLLEro CNMCcKa 418 KOHKPETHOrO Lara BblbpaTb
pexxum "Paspag CP" (cm. pucyHok 70):

5.|F'asp::u1EF' ﬂ|5UU |ET ﬂ .U.D|2U |E jwnwlmﬂﬂ |MHH j ESH:l'Ic j|5mc j

PucyHok 70 - dnemeHTbl HaCTPOMKM Wwara paspaga XUT
33aJaHHOMN NOCTOSAHHOM MmoulHocTbio (DCHCP)

B pexume paspsaga XMUT 3agaHHbIM nocTosiHHbIM Tokom (DCHCC) npubop obecneumsaer
npoTeKaHue 4Yepes TectTupyembln XUT oTpuuaTenbHOro Toka (ToKa pa3psana) Takoro 3HayeHus,
yTobbl ab6CONOTHOE 3HAUYEHME INEKTPUYECKON MOLHOCTM Ha XUT coOTBETCTBOBA/IO 3aA4aHHOMY
3HAYEHUIO MOLLHOCTMU.

MogpobHoe onucaHWe AAHHOTO pexkMma pPaboTbl NPUBOpPa C NOACHAIOLWMMU PUCYHKAMM,
onncaHWe KpUTEPMEB OKOHYaHMA Liara, AMana3oHOB AO0MNYCTUMbIX 3HAYEHWUIA HACTPaMBAEMBIX
napamMeTpoB, a TaKKe ycnoBMW BblbOpa anmapaTHbIX NOAAMANAa3OHOB HAMNPAXMEHUA M TOKa,
npusegeHo B nogpasgene 11.7.

Ana pexkxmuma DCHCP oTgenbHO HacTpauBeatoTca:

e 3aJaHHaA MOWHOCTb pa3paga, KBT, BT nam mBrT;

e Hanpsa)keHne OKOHYaHMA wara, B uan mB;

e MaKcumanbHasa gINTeNbHOCTDb Wara, ¢, MUH, 4 UAN CYT;

o [lepunopg Pesg mexxay namepeHmamum ESR metoaom npepbiBaHMA TOKA
(cm. noppaspen 14.2);

o [InntenbHocTb Dgsg Nay3 TOKa ana namepeHma ESR.

MNone BBOAA 334aHHOIO HaNPAXEHMA OKOHYAHUA LWara MOXKHO OCTaBUTb NyCTbim. [Tpu sTOM
KPUTEPUIA OKOHYAHMA LWara No AOCTUMKEHUIO 3a4aHHOIO HanpAXKeHua byaeT OTKAKOYEH, @ cCaMo
nosie BBOAA HaMNpPAXKEHUA OKOHYaHMA ByaeT NoaCcBeYEHO KeNTbiM LBETOM, AN HAaNOMUHaAHMA
Monb3oBaTesnto 06 OTKAKYEHUN KPUTEPUA (CM. PUCYHOK 64).

Bo Bpema wara DCHCP npubop moxeT namepatbs ESR XUT meTogom nepuopmnyveckoro
npepbiBaHUA ToKa (cm. noapasaen 14.2). Hactpolika nepuoga mexay namepeHuamm ESR Pesg
W OANTENbHOCTM nay3 B Toke Dgsg nMpousBoauTca BbIBOPOM HEOHXOAMMbIX 3HAYEHWUM
N3 COOTBETCTBYIOLMX BbINAAAIOLLMX CIIMCKOB (CM. PUCYHOK 66).

[JnanasoHbl 4ONYCTUMbIX 3HAYeHWUIH ans nepuoga mamepeHua ESR Pesg M ANnTENbHOCTU
nays B ToKke Dgsg NpeacraBneHbl B nogpasgene 14.2.

B dannax pesynbtatoB nsmepeHuin (cm. pasgen 16) war paspaga NOCTOAHHOW MOLLHOCTbIO
nmeeTt mapkep wara "DCCP".

[na BKAKOYEHMA B NPOrpammy TeCTMPOBaHMA wa2a pa3pAoa Ha 3a0aHHOe MoCMOAHHOoe
conpomueneHue (DCHCR), HeobxogMmoO W3 BbiMNaZaloOLWEro CNUCKa A8 KOHKPETHOro uwara
BblbpaTh pexkum "Paspag CR" (cm. pucyHok 71):

E.lF'asp;u:l. CR ﬂ |'| |EIM ﬂ .u.u:ul'|5 |B ﬂ MM |1 |'-| j ESH:|1MHH j|D.1c j

PucyHOK 71 - DnemeHTbl HAaCTPOMKM Wwara paspaga XUT
Ha 3agaHHOe nocTtosaHHoe conpoTusneHue (DCHCR)

B pexmme paspsga XUT Ha 3agaHHoe noctosHHoe conpotueaeHne (DCHCR) npubop
UMUTUPYET Pe3UCTUBHYIO Harpy3Ky € 3aaHHbIM 3Ha4YEeHUEM INEKTPUYECKOro CONpPOTUBAEHMA,
obecneumBaa npoTekaHWe vepes3 TecTupyembii XUT oTpuuatenbHOro ToKa (ToKa paspsaa)
TAaKoro 3HauyeHus, 4Tobbl BXOAHOE COMPOTUBAEHME NpPMbOopa COOTBETCTBOBA/IO 33a4aHHOMY
3HAYEHUIO CONPOTUBAEHMA.
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MoapobHoe onucaHMe AaHHOro pexkMma pPaboTbl NpPUbopa C NOACHAOLMMU PUCYHKAMM,
ONUCaHWEe KpUTepuMeB OKOHYAHMA LWara, AMana3soHOB AONYCTUMbIX 3HAYEHWUI HaCTpamMBaeMbIX
napameTpoB, a TaKXKe ycnoBMM Bbibopa annmapaTHbIX NOAAMANA30HOB HAMPAXEHUA M TOKa,
npmeegeHo B nogpasgene 11.8.

Ana pexknma DCHCR oTaenbHO HacTpanBatoTCA:

e 3agaHHOe conpoTusneHue paspaga, MOm nnm Om;

e HanpsarKeHne OKOH4YaHMA wara, B nnn mB;

e MaKcumanbHasa gAUTEeNbHOCTb Wara, ¢, MUH, Y WU CYT;

o T[lepunog Pesg mexay namepeHunamm ESR metogom npepbiBaHNA TOKA
(cm. nogpasaen 14.2);

o [InntenbHocTb Dgsg Nay3 TOKa ana namepeHua ESR.

MNone BBOAA 3a4aHHOrO HANPAXEHUA OKOHYAHMA LLAra MOMKHO OCTaBUTb NYCTbIM. [1pn 3TOM
KPUTEPUIN OKOHYAHMA LWara No AOCTUMKEHUIO 3a4aHHOTO HanpaXKeHUA byaeT OTKAOYEH, a camo
nosie BBOAA HaNpPAXKeHUA OKOHYaHMA ByaeT NoACBEYEHO XKENTbIM LBETOM, A1A HANOMWHAHUA
Monb3oBaTento 06 OTKAOYEHUN KPUTEPUA (CM. PUCYHOK 64).

Bo Bpema wara DCHCR npubop moxkeT mamepstb ESR XUT metogom nepuogmyeckoro
npepbiBaHMA ToKa (cm. noapasaen 14.2). Hactpolika nepuoaa mexagy mamepeHnamm ESR Pesg
M AAUTENbHOCTM nay3 B Toke Dgsg npomssogutca BblIGOPOM HeObXOAMMbIX 3HAYEHUM
M3 COOTBETCTBYIOLWMX BbIMNALAIOLMX CMIUCKOB (CM. PUCYHOK 66).

[nanasoHbl 4ONYCTUMbIX 3HA4YeHWIn ona nepuoaa namepeHua ESR Pesg M AnnTENbHOCTH
nays B TOKe Dgsg NpeactasneHbl B nogpasaene 14.2.

B daitnax pesynbtatoB M3MmepeHuit (cm. pasgen 16) war paspaga Ha 3a4aHHOE NOCTOAHHOE
conpoTmeaeHne nMeeT mapkep wara "DCCR".

nAa BKAKOYEHUA B NpPOrpammy waea 0opa3paoa npu 3a0aHHOM NOCMOAHHOM HAnNpAaXeHuUU
(DCHCV), HeobxooMmo W3 BbiNaAaloWero CnuMcKka AnA KOHKPETHOro Lwwara BbibpaTbh peum
"Oopa3spag CV" (cm. pucyHoK 72):

?.|,D.DD63|JFI.I1E"-.-"j |'|5 |B j ,uu|5 |.-5. j K |'||:||:I |c j

PUCyHOK 72 - SnemeHTbl HaCTPOMKM gopaspsaga XUT npu 3agaHHOM
NocToAHHOM HanpsxeHun (DCHCV)

B pexume popaspaga XUT npu 3agaHHOM MOCTOAHHOM HanpsaxeHun (DCHCV), npubop
obecneurBaeT npoTeKkaHue 4yepes Tectupyembin XUT oTpuuaTenbHOro Toka (Toka paspaAaa)
TAKOro 3HayeHuA, 4Tobbl HanpsaxkeHwe Ha Tectupyemom XUT cpaBHANOCb C 3a4aHHbIM
HanpaxXeHnem.

MoapobHoe onucaHMe AaHHOrO pexMma paboTbl Npubopa C NOACHAILWMMU PUCYHKAMM,
OMUCaHUEe KPUTEPMEB OKOHYAHMA LWara, AMANa30OHOB A0MYCTUMbIX 3HAYEHWUIA HACTPamMBaEMbIX
napameTpoB, a TaKKe yc/noBMM Bblbopa annapaTHbIX NOAAMANA30HOB HAMPAXEHWA U TOKa,
npueeaeHo B nogpasaene 11.9.

BHMMAHUE! HanpsaxeHune popaspaga cnegyer 3ajaBaTb pPaBHbIM  HaNpAXXeHUK
OKOHYaHMUA npeabiaywiero wara. Ecam tekywee Hanpa)keHne Ha XUT sHavane wara DCHCV
He 6yaeT COOTBETCTBOBATb 3a4aHHOMY HanpAXXeHUlo aopa3paga, Tect XUT byaper aBapuiiHo
3aBeplueH!

Ona HanomuHaHusa [Monb3oBaTento 0 Heob6XoAMMOCTM BBOAA KOPPEKTHbIX 3HAYEHWM
HaNpPsA)KeHWA aopaspsaa, OKHO BBOAA HanpaXeHus p[opaspaga Bceraa noacBevymBaeTcs
YKEeNTbIM LIBETOM.
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Ana pexkuma gopaspaga XUT npm 3agaHHOM NOCTOSAHHOM HanpsikeHun (DCHCV) otaenbHo
HacTpauBaloTCA:

e 3aaaHHOe HanpAaxKeHue gopaspaga, B uam mB;
e TOK OKOHYaHMA wWara, KA, A nnn mA;
o MaKCUManbHaa gAMTENbHOCTb Wara, ¢, MUH, Y, UK CyT.

Mone BBOAA 334aHHOIO TOKA OKOHYAHWMA LWAara MOXHO OCTaBWUTb MNycTbiM. MMpu 3TOM
KPUTEPUI OKOHYaAHMA Wara No AOCTUMEHMIO 334aHHOMO TOKa ByAeT OTKAYEH, a camMo none
BBO/La TOKA OKOHYaHMA ByZeT NoACBEYEHO KeTbIM LLBETOM, A1A HanoMUHaHMA MNonb3oBaTento
06 OTK/IIOYEHUUN KpUTEPUA.

B ¢alinax pesynbtatoB MamepeHuit (cm. pasgen 16) war gopaspaga npyv NoCTOAHHOM
HanpAXeHUn nmeeT mapkep wara "DCCV".

[ns BKAOYEHUA B Nporpammy TectupoBaHua XUT waea penakcayuu (nay3el), Heobxoanmo
M3 BbINAZalOWEro CrNMcka Aas KOHKPEeTHOro wara BblibpaTe pexum "Penakcauyma”
(cm. pucyHok 73):

| 8.|PEJ‘IEKCELI.HF| ﬂ|5 |MHH ﬂ

PucyHoK 73 - 3n1emeHTbl HaCTPOMKM Lara penakcauunm (nayssbi)

Ha ware penakcaumm npubop npepbiBaeT nogadyy Toka yepe3 XUT Ha 3agaHHOE Bpems,
NpPoAO/IKasA M3MepATb N GUKCUPOBATL HaNpAXKeHUe Ha XUT.

MoapobHoe onncaHue gaHHOro pexxuma paboTbl NnpuBeaeHo B noapasaene 11.10.

[OnAa pexknma penakcaumm HacTpanBaeTca TONbKO SUTENbHOCTD Wara, C, MUH, 4 UN CyT.

B ¢alinax pesynbtatoB mamepeHuin (cm. pasgen 16) war penakcauum (naysbl) nmeer
Mapkep wara "RLAX".

[ns BKAOYEHUA B Nporpammy TectupoBaHusa XUT waea pa3seépmku HanpaxceHus Ha XUT,
HeobxoaMMOo 13 BbINaAaloLLErO CMMUCKA A8 KOHKPETHOrO wwara BbibpaTb pexum "Passeptka U"
(cm. pucyHoK 74):

| El.lF'aSBepTKaLI j|1UU |MEf'u: ﬂ crr|'|5 |E j .u.u|40 |B j Duanason |; | 754 -

PUCYHOK 74 - DnemeHTbl HACTPOMKM Lwara pa3BEPTKM HaNpaXKeHnA Ha XUT

B pexumme pa3BEPTKM HanpaxeHua Ha XWUT npubop O6yaer AWMHENHO U3MEHATb
(pasBopaumBaTtb) HanpsxkeHue Ha XUT OT HaYyaNbHOrO HaMpPAXKEHUA Pa3BEPTKM A0 KOHEYHOro
HanpsaXKeHUs pa3BEPTKM, C 3a4aHHON CKOPOCTbIO M3MEHEHUA (Pa3BEPTKMN) HANPAKEHUS.

MoapobHoe onncaHWe AAHHOro perknma paboTbl NPUbOopPa C NOACHAKWMMU PUCYHKAMU,
ONUCaHWE KPUTEPMEB OKOHYAHMA Liara, AMAnas’oHOB AOMYCTUMbIX 3HAaYEHWIN HaACTPanMBaeMbIX
napameTpoB, a TaK¥Ke yc10B8Mi BbiIbOpa annapaTHOro noaamana3oHa HanpsaXXeHus, npueeseHo
B nogpasaene 11.11.

BHUMAHMUE! HauvanbHoe Hanps)KeHuMe pas3BépTKM caepyeT 3a4aBaTb pPaBHbIM
HanpAXeHW0 OKOHYaHUA npeabiayuiero wara. Ecam tekyuwee HanpaxeHue Ha XUT BHavane
Wwara pa3BEpTKU HanpaxeHuMa He 6yaer COOTBETCTBOBATb 3afAaHHOMY HAuYaNbHOMY
HanpAXeHuto pa3BépTku, Tect XUT byaeT aBapuiiHO 3aBeplLueH!

Ana HanomunHaHua [lonb3oBaTtento o HeO6XOﬂ,MMOCTM BBO4A KOPPEKTHbIX 3HaYeHUM
HA4Ya/IbHOIro HanNpA*xXeHuA pa3BépTKM, OKHO BBOJa Ha4a/iIbHOro HanpA>xeHuA pa3BépTKVI Bcerga
noacBeyYnBaeTCA XKenTbiMm LUBETOM.
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Ona pexxnma pa3BépTku HanpaxeHua Ha XUT oTaenbHO HacTpamBatoTcA:

e CKOpPOCTb pa3BEépTKM HanpsxeHus, B/c, mB/c unn mkB/c;
e HayanbHoe HanpaxeHue pa3BépTkn, B unn mB;
e KoHe4yHOe HanpsaxxeHue pa3BépTKn, B nnm mB.

AnnapaTtHbli NoAAMana3oH TOKA B PEXMME Pa3BEPTKM HAMPANKEHUA He MOXKeT ObiTb
3apaHee onpegeneH npubopom UM gomKeH OblTb 3agaH [osnb3oBaTesiem  BPYYHYIO,
13 Bbinagarouwero cnucka "AunanasoH |:". Ona HanomnHaHuA Monb3oBaTeNO0 O HEOOXOAMMOCTH
py4yHoro Bblbopa annapaTHOro noAAMana3’oHa TOKa BbINAZANOWMMA  CNMCOK  Bblbopa
noAagManasoHa TOKa NOACBEYNBAETCA KENTbIM LBETOM (CM. pUCYHOK 74).

MocnepoBaTenoHan KoMbBuHaumA ABYX waros pa3BEpTKM HanpsaXKeHUs
C COOTBETCTBYHOLLMMM HAYaNbHbIMU U KOHEYHbIMU HANPAXKEHUAMWN PA3BEPTKU B LUKANYECKOM
4acTM Mporpammbl TECTMPOBAHMA no3BoaAeT uccneposatb XUT metogom Uuknuuyeckol
BonbTAmnepomeTtpumn (LLBA) (cm. pUCyHOK 75 M pUCYHOK 76).

Mogrovoska
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PucyHoK 75 - MNMpumep nporpammsbl TectuposaHmna XUT metogom LBA
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PucyHOK 76 - Pe3ynbTaT BbINOJHEHMA NPOrpamMmmbl TecTupoBaHma XUT
metogom LIBA (cm. pucyHok 75)

B dainax pesynbtatoB usmepeHuin (cm. pasgen 16) war pasBEpPTKM HanpsaxKeHua Ha XUT
nmeeT mapkep wara "SCNU".
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Ona BrkntoyeHna B nporpammy tectuposaHua XUT waz2a pa3eépmyu moka 4depe3 XUT,
Heob6Xxoa4MMO M3 BbiNaAaloWero CNMcka ANA KOHKPETHOro Wwara Bblbpatb pexum "PassepTtka I"
(cm. pucyHok 77):

| 1D.|F'aSBE|:ITKaI ﬂl'l |.-‘-‘-.f|: ﬂ crr|-3EI |.£‘-. ﬂ ﬂ,ol?El |ﬂ ﬂ ESFE:l'IEIc ﬂ|5mc ﬂ

PUCYHOK 77 - nemeHTbl HaCTPOMKM Lara pa3BEPTKM TOKa vepe3s XUT

B pexxume pa3BépTKu Toka yepe3 XUT npubop b6yaeT AMHenHO nameHATb (pa3BopaymBaThb)
TOK Yepe3 XUT OT HauyanbHOro TOKA Pa3BEPTKM [0 KOHEYHOro TOKA Pa3BEPTKM, C 3aAaHHOWM
CKOPOCTbIO M3MEHEHUA TOKa.

MoapobHoe onucaHMe AaHHOTO pexuma paboTbl NPUBOPA C NOACHAWMUMWN PUCYHKAMK,
ONMUCaHWEe KpUTepMeB OKOHYAHMA Lara, ANanas’oHOB AOMNYCTUMbIX 3HAYEHWUI HacTpamMBaemblxX
MapameTpoB, a TAK)Ke YCNOBWMWA BblbOpa annapaTHbIX NOAAMANA30HOB HAMPAMEHUA U TOKa,
npmuseeneHo B nogpasgene 11.12.

Ana pexxmma pas3BEpPTKM TOKa Yepe3 XUT oTaenbHO HacTpanBearoTca:

e CKOpOCTb pa3BEpTKM ToKa, KA/c, A/c unn mA/c;
e HauanbHbIN TOK Pa3BEPTKU, KA, A nan mA;
o KOHEeuHbI TOK pa3BEPTKNY, KA, A unu mA.

Bo Bpems wara pasBépTKM ToKa npubop moxeT usmepste ESR XUT metogom
nepuoaMyeckoro npepbiBaHMsa ToKa (cm. nogpasgen 14.2). HacTtpoiKa nepuoga mexkay
nsmepeHmamm ESR Pgsg M anutenbHoctM nays B Toke Dgsg npousBoautca Bbibopom
HeobX0AMMbIX 3HAYEHWUI U3 COOTBETCTBYHOLLMX BbINaAatoWMX CMUCKOB (CM. PUCYHOK 66).

[JnanasoHbl 4ONYCTUMbIX 3HAYeHWUIM ans nepuoga mamepeHua ESR Pesg M AnntTenbHOCTU
nays B ToKke Dgsg NpeactaBneHbl B nogpasgene 14.2.

B ¢dainax pesynbTaToB MamepeHun (cm. pasgen 16) war pa3BEPTKM TOKa MMeeT MapKep
wara "SCNI".

Ana BKAOYEHUA B nporpammy TectmposBaHua XUT wazaa pazeépmku mowHocmu Ha XUT,
Heobxo4MMOo M3 BbiNagaroLWEero CNMCcKa ANA KOHKPETHOro wara BblbpaTb pexkum "Pa3septka P"
(cm. pucyHoK 78):

| 11.|P63EFEDTKE|P jlm |ET.-"|: ﬂ crrl'IUUU |ET j .u.ul-EUU |ET j ESFl:l'Ic jl'IDMu: j

PUCyHOK 78 - dnemeHTbl HaCTPOMKM Lara pa3BéPTKM MOLLHOCTM Ha XUT

B pexume pas3BEPTKM MoWHOCTM Ha XUT npubop Oyaetr /AMHEMHO W3MEHATb
(pa3BopaumBaTb) MowHOCTb Ha XWUT OT Haya/ibHOM MOLLHOCTU Pa3BEPTKM [0 KOHEYHOM
MOLLLHOCTM Pa3BEPTKM, C 3a,aHHOM CKOPOCTbIO M3MEHEHMA MOLLHOCTH.

MogpobHoe onucaHWe AaHHOrO pexuma paboTbl Npubopa C NOACHAIWMMN PUCYHKAMMK,
onncaHWe KpUTepPMEB OKOHYAHMA Liara, ANMANa3oHOB A0NYCTUMbIX 3HAYEHWI HACTPaMBAEMBIX
napamMeTpoB, a TaKKe ycnoBMW Bblbopa anmapaTHbIX NOAAMANA30HOB HANPAMEHUA M TOKa,
npueegeHo B nogpasaene 11.13.

Ana pexkxnma pasBEPTKM Mo HOCTU Ha XUT oTaenbHO HAacTpamBaloTCA:

e CKOpOCTb pa3BEpTKM MOLHOCTH, KBT/c, BT/c nnn mBT/c;
e HavyanbHaa MOLWHOCTb pa3BEPTKM, KBT, BT nuan mBT;
e KOHEeYyHaa MOLHOCTb Pa3BEPTKU, KBT, BT nnm mBrT.

Bo Bpems wwara pasBEPTKM MOLLHOCTU nNpubop moxeTr mamepsatb ESR XUT metogom
nepumoamyeckoro npepbiBaHMsa Toka (cm. nogpasgen 14.2). HacTpoika nepuoga mexay
namepeHmamm ESR Pgsg M anutenbHoctM nay3 B TOKe Dgsg npousBogutca Bbibopom
HeobXo0AMMbIX 3HaYEHWMI U3 COOTBETCTBYHOLLMX BbINAaAAOLLMX CMMCKOB (CM. PUCYHOK 66).

[JnanasoHbl 4ONYCTUMbIX 3HAYeHWUI ansa nepuoga mamepeHua ESR Pesg M AnntTenbHOCTU
nays B ToKke Dgsg NpeactaBnerbl B nogpasgene 14.2.

B ¢dalinax pesynbtatoB M3mepeHui (cm. pasgen 16) war pasBEPTKM MOLWHOCTU MUMeeT
mapkep wara "SCNP",

103



Ona Bknwo4veHuMa B nporpammy TectuposaHua XUT waza pa3eépmku conpomuseneHus
pa3psada XUT, HeobxoanMMo 13 BbiNagaroLEero Cnnucka 418 KOHKPETHOro LWara BblbpaTbh perkum
"Pa3BepTKa R" (cM. pucyHok 79):

| 12.|PaSBE|:ITKEIH ﬂ|D.D1 |E|M.-"l3 ﬂ |:|T|2 |EIM j an |'| |EIM ﬂ ESFE:|1|: j|5|:|MC ﬂ

PUCYHOK 79 - 3nemeHTbl HaCTPOMKM LWara pa3BEPTKU CONPOTUBAEHNA pa3paga XUT

B pexume pa3BépTKM conpoTmsBneHua paspaga XUT npubop Oyaet AMHENMHO M3MEHATb
(pa3BopaumBatb) conpotuBneHne paspaga XUT OT HayYanbHOrO COMPOTMBAEHMA PA3BEPTKM
[0 KOHEYHOrO CONPOTUBIEHMA PAa3BEPTKM, C 334aHHOM CKOPOCTbIO U3MEHEHUA COMPOTUBEHMUA.

MoapobHoe onucaHMe AaHHOTO pexuma paboTbl NPUOOPA C NOACHAWMMU PUCYHKAMK,
ONuUCaHWe KpUTepueB OKOHYAHMA LWara, AMana3soHOB AONYCTUMbIX 3HAYEHUIN HacTpamMBaemblxX
NMapameTpoB, a TaKKe YCNOBMW BblOOpa annapaTHbIX NOAAMANA30HOB HAMPAMEHMA U TOKA,
npueeaeHo B nogpasgene 11.14.

Ana pexknma pasBEpTKM conpoTmsaeHna paspaga XUT oTaenbHO HaCcTpamBaroTCA:

e CKOpOCTb pa3BEépTKM conpoTusneHuns, MOm/c nam Om/c;
e HauanbHoe conpoTmBaeHme Pa3BEPTKM, MOM nam Om;
e KoHe4yHOe conpoTmsaeHne pasBépTkn, MOm nam Om.

Bo Bpems wwara pa3sBEépTKM CONPOTMBAEHUA paspsada npubop moxket uamepaTtb ESR XUT
MEeTOAOM NEepUoAMNYEcKoro npepbiBaHMA ToKa (cm. noapasgen 14.2). Hactpoiika nepuopa
mexay mamepeHMamn ESR Pesg M gnnTenbHOCTM nay3 B ToKe Dgsg NpousBoguTcs Bbibopom
HEeobXx0AMMbIX 3HAYEHWUI M3 COOTBETCTBYIOLNX BbIMaAatoLLIMX CIIMCKOB (CM. pPUCYHOK 66).

[dnanasoHbl A0NYCTUMbIX 3Ha4YeHUI Oansa nepuoaa namepeHua ESR Pesg U ANNTENBHOCTH
nays B ToOKe Dgsg NpeacrasneHol B nogpasaene 14.2.

B daiinax pesynbTaToB M3mepeHuit (cm. pasgen 16) war pasBEépTKM CONPOTUBAEHUA
pa3psaa umeeT mapkep wara "SCNR".

[na BKAOYEHWA B NPOrpammy TeCTUPOBAHWUA wWa2a UMIMY/aAbCO8 MOKA, Heobxoanmo
13 BbINaZaloLWwero cnmcka Bblbpatb pexmum "Mmnyabc 1" (cm. pucyHok 80):

13.|anynbcl ﬂ|1ﬂ |,.-:-., ﬂ Ha|1 |MMH ﬂ M|-?5 |.-’-‘-. ﬂ
14. Ha|5 |c j .ucn|3|:| |B j Tk |24 |q j

PucyHok 80 - 3n1emeHTbl HaCTPOMKM Lara MMMy/1bCoB TOKa

B pexume mmnynbcoB TOKa npubop nogaer yepes tectupyembin XUT uyepeaytoumecs
MMMY/IbCbl TOKA 3aZlaHHbIX 3HauyeHui |y u I, npu aTtom TokK I3 NogaeTca Ha 3aaaHHoe Bpema Ty,
a ToK l; nopaetca Ha 3agaHHoe Bpema T,.

MoapobHoe onucaHue AaHHOTO peskuma pPaboTbl NprMbopa C NOACHAILWMMMU PUCYHKAMMU,
onucaHMe KpUTepueB OKOHYAHMA Llara, AMana3oHOB AOMNYCTMMbIX 3HAYEHUN HacTpamBaeMbIX
napameTpoB, a TaKXe ycnoBui Bbibopa annapaTHbIX MOAAMANAa30HOB HaMPsXKEHUS U TOKa,
npusegeHo B nogpasgene 11.15.

Ana pexxnma MMnynbcoB TOKA OTAE/1bHO HAaCTPaMBatoTCA:

3agaHHOeE 3HayeHue ToKa |y, KA, A unu mA;

3afaHHaA gamTenbHOCTb Ty MMNYALCOB TOKA |y, C, MUH, Y UAK CYT;
3agaHHOeE 3HayeHue ToKa lp, KA, A unu mA;

3a4aHHaA aAnTenbHOCTb To MMNYABLCOB TOKA |y, C, MUH, Y UAK CYT;
HanpsaxeHne oKOHYaHMA wara, B uam mB;

MaKcumanbHaa gINTEeNbHOCTb Wara, ¢, MUH, 4 UK CYT.

Mone BBOAA 334aHHOIO HANPAXKEHMA OKOHYAHMA LWara MOXKHO OCTaBUTb NyCTbiM. Mpu 3TOM
KPUTEPUIN OKOHYAHMA LWara No AOCTUXKEHMUIO 3a43aHHOIO HanpAXKeHna byaeT OTKAKOYEH, @ CaMo
nose BBOAA HaNpPAXEHUA OKOHYAHUA ByaeT NoACBEYEHO KEeNTbIM LBETOM.

B daiinax pesynbtatoB M3MEpPEHUI LWar MMNy/abCoB TOKA MmeeT mapKep wara "IMPI".
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[na BKNOYEHMA B NPOrpammy TECTMPOBAHUA Wa2ad UMIYs16C08 MOUWHOCMU, Heobxoanumo
13 BbINaAaoLWEro CNncka Bbibpatb pexxum "Mmnynbe P" (cm. pucyHok 81):

15.||r'1mngr|ch' ﬂ|3UU |ET ﬂ Ha|3|:| |c j H|1E|E| |ET j
1E. HEI|1 |MHH ﬂ .u.u:ul-'-m |E j MM |5 |ch j

PucyHoK 81 - DnemeHTbl HACTPOMKM Wara MMMNyAbCOB MOLLLHOCTH

B pexume MmnynbcoB MOLLHOCTM Npubop nogaeT Ha Tectupyemblnt XUT yepepytowmeca
MMMYAbCbl MOLWLHOCTM 3afaHHbIX 3HavyeHuin P; u P,, npu 3tom mowHocTb P; nopaetca
Ha 3agaHHoe BpemA Ty, @ MOWHOCTL P, nogaeTca Ha 3agaHHoe Bpema T,.

MogpobHoe onucaHWe AaHHOrO pexuma paboTbl NpUbopa C NOACHAIWMMN PUCYHKAMU,
onncaHWe KpUTEPMEB OKOHYAHMA Lara, AMANasoHOB A0MNYCTUMbIX 3HAYEHWUIA HACTPAMBAEMBIX
napameTpoB, a TaKKe yc/noBMI BblboOpa anmapaTHbIX NOAAMANA30HOB HAMNPAMEHUA M TOKa,
npusegeHo B nogpasaene 11.16.

Ana pexxmma nmnynbcoB MOLWHOCTM OTAE/1bHO HACTPamMBatoTCA:

e 3aaaHHOe 3HayeHme mowHocTu Py, KBT, BT namn mBr;

e 3aJaHHaA gANTeNbHOCTb Ty UMMYNBCOB MOLWHOCTU Py, C, MUH, Y4 AU CYT;
e 3aaaHHOe 3HayeHme mowHocTu Py, KBT, BT nan mBT;

e 3a4aHHaA gAnTenbHOCTb T UMNYIbCOB MOLWHOCTU Py, C, MUH, Y4 AU CYT;
e Hanpsa)keHne OKOH4YaHMA wara, B uan mB;

e MaKcumanbHasa gAnTeNbHOCTb Wara, ¢, MMH, 4 UaN CyT.

Mone BBOAA 3a4aHHOIO HaNpsAXKeHUA OKOHYaHMA LWara MOXHO OCTaBUTb NycTbiM. Mpu 3TOM
KPUTEPUIA OKOHYAHMA LWara No AOCTUXKEHUIO 3a4aHHOTO HaNpAXKeHUA byAeT OTK/OYEH, a CaMo
noJie BBOAA Hanps»KeHUs OKOHYaHUA byaeT NOACBEYEHO KENTbIM LBETOM.

B ¢dalinax pesynbtatoB usmepeHun (cm. pasgen 16) war mmnyibCcoB MOLLHOCTM UMeEeT
Mmapkep wara "IMPP".

[nAa BKAOYEHMA B MNpPOrpamMmmy TeCTUPOBAHWUA wWa2a UMITYaAbCO8 COMPOMUBAEHUA,
Heob6Xxo4MMO M3 BbiNafatoLLEro CNUCKA BbibpaThb pexxum "Umnynbe R" (cm. pucyHok 82):

1?".|L‘1mngnch| ﬂl'l |EIM ﬂ Hal'l |c ﬂ u|5 |DM ﬂ
18 Ha|15 |MHH ﬂ ,u,|:||2|:| |B ﬂ ATk |1 |-.| ﬂ

PUCyHOK 82 - DnemeHTbl HACTPOMKM LWara UMMNy/1bCOB CONPOTUBAEHMUA

B peume uvMNynbLCOB COMPOTUBAEHMA MNpubop noaaetr Ha Tectupyembidi  XUT
yepeayowmeca MMMY/bCbl CONPOTUBAEHUA pa3pada 3adaHHbIX 3HayeHMt Ry u Ry, npu atom
conpoTtuBneHme R; nopgaeTtcA Ha 3agaHHoe Bpema Ti, a conpotmsneHne R, nopaetca
Ha 3agaHHoe BpemA T,.

MoapobHoe onncaHue AaHHOro peXkmma paboTbl Npubopa C MNOSACHAKWMMN PUCYHKAMW,
ONUCaHMe KPUTEPUEB OKOHYAHMA LWara, AnMana3oHOB AOMYCTUMbIX 3HAYEHUIA HAcTpamMBaeMbIX
NnapameTpoB, a TaK)Ke YCN0BMI BblbOpa annapaTHbIX NOAAMana3soHOB HaNPsMKEHWs U TOKa,
npueegeHo B nogpasgene 11.17.

Ana pexxmma nmnybCoB CONPOTUBAEHUA OTAE/bHO HAaCTPanBaAKOTCA:

e 3aaaHHOe 3Ha4YyeHue conpoTneneHua Ry, mOm nam Om;

e 33AaHHaA gAnTenbHOCTb Ty MMMNYAbCOB CONPOTMBAEHMA Ry, C, MUH, 4 AU CYT;
e 3aaaHHOe 3HaYeHue conpoTneneHna Ry, mOm nam Om;

e 3aAaHHaA gAnNTeNnbHOCTb T MMMNYAbCOB CONPOTUBAEHUA Ry, C, MUH, 4 AU CYT;
e Hanpa)keHune oKOHYaHMA wara, B unm mB;

o MaKcumanbHaa gAnMTeIbHOCTb Wara, ¢, MUH, 4 UIn CyT.
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Mone BBOAA 334aHHOIO HAMPAMXKEHMA OKOHYAHMA LWara MOXHO OCTaBUTb NyCcTbiM. Mpu 3TOM
KPUTEPUIA OKOHYaHMA LWara No AOCTUXKEHMIO 3a4aHHOTO HaNPAXKeHUA ByAeT OTK/YEH, @ Camo
nosie BBOAA HAaMpPAMKEeHUA OKOHYaHMA ByaeT NoAcBEeYEHO KEeNTbiM LBETOM, A1 HAaNOMWHAHWA
Monb3oBaTtento 06 OTKAYEHUU KpUTEPUA.

B dainax pesynbTaToB M3mepeHuii (cm. pasgen 16) war MmnyibcoB CONPOTUBAEHUA UMeeT
mapkep wara "IMPR".

Onsa BKAOYEHMA B Nporpammy TeCcTUPOBaHMA waz2a pabomel no mabauuye moka,
Heobxo4MMO U3 BbINaAatoLWero Crnncka BbibpaTb pexum "Tabauua 1" (cm. pucyHoK 83):

| 19| Tatinua | - ME}K,U,|:||1|:| |B j M|3|:I |B j

PUcyHOK 83 - InemeHTbl HAaCTPOWMKMK Wwara paboTbl No Tabanue ToKa

B pexume pabotbl no Tabsnvue TOKa npubop obecneyvmBaeT NpPOTEKaHWE yepes
Tectupyemblt XUT CcTabUNM3NMPOBAHHOTO TOKAa C MIHOBEHHbIM 3HayeHWem, BblbMpaembiM
B 3aBMCMMOCTW OT TEKYLLLEro BpeMeH# Lwara no 3aaHHon Tabumue Toka.

BHUMAHUE! Pabota no Tabauue TOKa BO3MOXHA TO/IbKO MNOA YynpasaeHuem
KomnbiloTepa! [laxke KpaTKOBpeMeHHaA nNoTepsa CBA3M  Mexay AHaausatopom
M KOMMbIOTEPOM BO BpemA paboTbl npubopa no tabauue ToOKa nNpueBeaeTr K aBapuitHomy
NpepbIBaHUIO BbINOJHEHUA NPOrpamMmmbl TecTuposaHmna XUT!

MoapobHoe onucaHue AaHHOro pexknuma paboTbl Npubopa € NOACHAWMUMN PUCYHKAMMU,
ONMUCaHNe KPUTEPMEB OKOHYAHMA Liara, AManasoHOB AOMYCTUMbIX 3HAYEHUIM HACTPaMBaAEMBbIX
napameTpoB, a TaKXe yCcnoBUI Bblibopa annapaTHbIX MNOAAMANA30HOB HaMPsXKEHUS U TOKa,
npueeaeHo B nogpasgene 11.18.2.

Ona pexknma paboTbl No TabauLe ToKa OTAeNbHO HAacTpauBaoTCa:

e HuxKHee HanpAXKeHUe OKOHYaHUA wara, B nnan mB;
o BepxHee HanpAXkeHWe OKOH4YaHMA wara, B namn mB.

Mone BBOAA 3a4aHHOIO HUMKHETO HAMPAXKEHMUA OKOHYAHMA Wara MOXKHO OCTaBUTb MYCTbIM.
Mpw 3TOM KpUTEPUIA OKOHYAHMA LWara No AOCTUMKEHWUIO 3a4aHHOTO HUKHETO HaNpAXKeHuA byaeT
OTK/IIOYEH, @ CaMO NOJIe BBOAA HUMHEFO HAMPAXKEHMA OKOHYaHMA ByAeT NOACBEYEHO KENTbIM
LBETOM, 4/1A HAaNOMUHaHUA Moab30BaTENO 06 OTKAOYEHUM KPUTEPUA.

Mone BBOAA 334aHHOMO BEPXHErO HAMPAXKEHMA OKOHYAHMA LWAra MOXKHO OCTaBUTb MYCTbIM.
Mpn 3TOM KPUTEPWUI OKOHYAHWMA LWara NO AOCTUMKEHUIO 33a4aHHONO BEPXHEro HanpsXKeHWs
OyneT OTKNOYEH, @ CAaMO NoJie BBOAA BEPXHErO HaMpAXeHWA OKOHYaHuA ByaeT noacBeyeHO
YKEeNTbIM LLBETOM, AN1A HANOMUHAHMA MoNb30BaTENO 06 OTKAOUYEHUM KPUTEPUA.

B dainax pesynbTaToB M3mepeHuit (cm. pasgen 16) war pabotbl No Tabavue Toka MMmeet
mapkKep wara "TBLI".

Ons BKAOYEHMA B Nporpammy TecTMpoBaHUA waaa pabomesl no mabauuye mMouyHOCMU,
Heobxo4MMO M3 BbINaAatoLLEro CNUCKA BblbpaTh pexxum "Tabauua P" (cm. pucyHok 84):

| 46| Tatnmua P - MEH{.U.':I|15 |B j M |35 |E ﬂ
PUCYHOK 84 - dneMeHTbl HaCTPOMKM Wwara paboTbl NO TabanLe MOLLHOCTH

B pexkume paboTbl no Tabanue mowHocTM Npubop obecneymBaeT nogady Ha TECTUPYEMbIN
XUT 3afaHHOM MOLLHOCTM C MFHOBEHHbIM 3Ha4YyeHMeMm, BblGMPAEMbIM B 3aBMCMMOCTU
OT TEKYLL,Ero BPEMEHM Liara no 3aaHHoN Tabaumue MOLLHOCTH..

BHUMAHUE! Pabota no Tabauue MOLLHOCTM BO3MOXHA TOAbKO NoA ynpasaeHuem
KomnbloTepa! [laxke KpaTKOBpemMeHHaA MNoTepAa CBA3UW  MmexXay AHanmsatopom
M KOoMnbloTepomM BO Bpemsa pabotbl npubopa no Tabnauue mMoOWHOCTM nNpuBeaer
K aBapuMiHOMY NpepbiBaHUIO BbINOJIHEHUA Nporpammbl TectTupoBaHua XUT!
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MogpobHoe onucaHWe AaHHOTO pexkmMma paboTbl NpPUbopa C NOACHAOWMMWN PUCYHKAMK,
ONUCaHWE KPUTEPMEB OKOHYAHMA Lara, AMANa3oHOB AOMNYCTUMbIX 3HAaYEHWN HacTpamMBaeMbIX
napameTpoB, a TaKKe ycnoBMW BblbOpa anmapaTHbIX MNOAAMANA30HOB HAMNPAXKEHMA M TOKa,
npuseaeHo B nogpasgene 11.18.3.

Ana pexxnma paboTbl no Tabavue MOWHOCTM OTAENbHO HAaCTPAUBAKOTCA:

e HumKHee HanpAaKeHne OKOHYaHMA wara, B uan mB;
e BepxHee HanpA)keHWe OKOH4YaHMA wara, B uan mB.

Mone BBOAQA 33aaHHOTO HUMHETO HAMNPAXKEHWUA OKOHYAHWA LWara MOXKHO OCTaBUTb MYyCTbIM.
Mpw 3TOM KpUTEPUIA OKOHYAHMA LWara No AOCTUMKEHUIO 3aaHHOTO HUMXKHETO HanpAXKeHuA byaet
OTK/IIOYEH, @ CaMO NoJie BBOAA HUXKHEFO HAMPAXKEHUA OKOHYaHUA ByaeT NOoACBEYEHO KENTbIM
LBETOM, 414 HanoMUHaHUA MNonb3osBaTento 06 OTKNOUYEHUM KpUTepUA.

Mone BBOAA 334aHHOMO BEPXHErO HAMPAXKEHMUA OKOHYAHMA LWAra MOXKHO OCTaBUTb MYCTbIM.
Mpyn 3TOM KPUTEPUI OKOHYAHWMA Lara NO LOCTUXKEHWIO 33a4aHHOMO BEPXHETO HaNpPsXKeHWUs
Oy[eT OTK/OYEH, @ CaMO MoJie BBOAA BEPXHEr0 HamnpsXeHWA OKOHYaHWA ByaeT noacBeyeHo
KENTbIM LBETOM, A/1A HANOMMHAHUA Moab30BaTENO 06 OTKNOUYEHUM KpUTEPUA.

B ¢aiinax pesynbtatoB MamepeHui (cm. pasgen 16) war pabotbl no Tabamue mMowHOCTU
nmeeTt mapkep wara "TBLP".

[ns BKAOYEHMA B MPOrpaMmmy TeCTUPOBAHUA waaa pabomsi no mabauue conpomusseHus,
Heob6Xxo4MMO M3 BblNafatoLLEro CNUCKa BblbpaThb pexxnm "Tabauua R" (cm. pucyHok 85):

47 | Tatinqua R - o |20 B -
PUCYHOK 85 - dnemeHTbl HaCTPOMKMK Wwara paboTbl No Tabanue conpoTusaeHUA

B perkume paboTbl No Tabanue conpoTuBaeHUs NPUBoOP UMUTUPYET PE3UCTUBHYIO HarpysKy
C MFHOBEHHbIM 3HAaYeHMEM 3NEKTPUYECKOro COMPOTUBNEHMSA, BbIOMPaeMbiM B 3aBUCMMOCTU
OT TEKYLLEro BPEMEHM Liara no 3agaHHoli Tabanue conpoTMBieHus.

BHUMAHMUE! PaboTta no Tabanue conpoTuBieHNA BO3MOXKHA TO/IbKO Nopg, ynpasaeHnem
KomnbloTepa! [laxke KpaTKOBpeMeHHasA notepa CBA3M  MeXAy AHanM3atopom
M KOMMNblOTEepOM BO BpemAa pabotbl npubopa no Tabauue conpoTuBNeHUA npusBeaeT
K aBapUitHOMY NpepbiBaHUIO BbINO/IHEHUA NPOrpaMmmbl TectTupoBaHmua XUT!

MoapobHoe onucaHue AaHHOTO pexuma paboTbl Npubopa € NOACHAILWMMU PUCYHKAMU,
OnucaHWe KPUTepMEB OKOHYaHMA Liara, Anana3oHOB A0MNYCTUMbIX 3Ha4YEHUN HacTpauBaeMbIX
napamMeTpoB, a TaKMKe YC/NoBMI Bblbopa anmapaTHbIX MOAAMAaNa3sOHOB HaNPAXeHUA M TOKa,
npusegeHo B nogpasaene 11.18.4.

Ona pexxmma paboTbl Mo Tabavue conpoTMBAEHUA HACTPAMBAETCA TOIbKO HaMpAXeHue
OKOHYaHuA wara, B nan mB.

Mone BBOAA 3a4aHHOIO HANPAXKEHMA OKOHYAHMA LWara MOXKHO OCTaBUTb NyCTbiM. Mpu 3TOM
KPUTEPUIA OKOHYAHMA LWara No AOCTUMKEHMIO 3a4aHHOIO HanpaXKeHua byaeT OTKAoYEH, @ caMo
nosie BBOAA HaNpPsAXKeHMUA OKOHYaHWUA OyaeT NOACBEYEHO KeNTbIM LBETOM, AN HAaNOMWHAHUA
Monb3oBaTesnto 06 OTKAKYEHUN KPUTEPUS.

B dalnax pesynbtatoB wmsmepeHuin (cm. pasgen 16) war pabotbl no Tabauue
CONPOTUB/IEHNA UMeeT mapKep wara "TBLR".

[na BKNOYEHUA B MPOrpammy TECTUPOBAHUA Wa2a CaMONUCUQ HAMNPAXEHUA HA KAemMmax
XUT, Heobxo4MMO M3 BbINAAAOLWErO CMNMCKA AN KOHKPETHOro lwara BbibpaTb pexum
"Camonucey, U" (cm. pucyHoK 86):

| 48.|Eam0nucquﬂ |'| |q ﬂ

PUCYHOK 86 - D1eMeHTbl HAaCTPOMKKN peXxnMma camonumcLa HanpaxKeHma Ha knemmax XUT
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B perkmme camonucua HanpaxeHusa Ha knemmax XUT, npubop npepbiBaeT nogady TOKa
yepes XUT, npoaonkaa namepaTb U PUKCMPOBATb HanpsarkeHne Ha XUT.

MoapobHoe onncaHne AaHHOTO PeXXuma paboTbl U ero oTANYMIA OT pexkuma "Penakcaums”
npmeegeHo B nogpasgene 11.19.

Ona pexkuma camonucua HanpsaXeHUA HacTpamBaeTCcA TONbKO ANUTENbHOCTb LWara, ¢, MUH,
Y UK CyT.

B ¢aiinax pesynbtaToB M3MepeHuUit (cm. pasgen 16) war camonucua HanpaXKeHUAa umeet
Mapkep wara "LGGU".

HeobxogmMmoe KoauyecTBo UMKAOB 3apsaga-paspaga XUT, kotopoe AHanmsatop byget
BbIMOJ/IHATL B OCHOBHOM LMK/IMYECKOM YacTu nporpammbl TectupoBaHua XWUT, 3agaetcs
B COOTBETCTBYlOWEM OKHe obnactn "Mporpamma". [Jonyctumoe 3HayeHue 3a4aHHOro yucna
LMKNOB 3apAaga-pa3pana cocrasnaet ot 1 go 16 777 214:

‘ 100 uHEAoE  [porpama; 3arpgau‘rb...| CDHpaHHTb...l

PucyHok 87 - OKHO 3a4aHMA Yncna LMKNOB 3apaga-paspaga tectupyemoro XUT

KHonKa "CoxpaHuTb..." (cM. pucyHOK 87) NO3BONAET COXPAaHWUTb NOAMOTOBAEHHYO NPOrpam-
My TectupoBaHua XUT B cneumanbHOM dainne nporpammbl TECTUPOBAHUA. B gaHHbIA daiin
COXPAHAIOTCA 3HAYEHMA BCEX HACTPOEK M 3HAYEHMA BCEX MapamMeTpoB, BBEAEHHbIX B 06nacTax
"MoaroToBka", "Mporpamma", "3asepuwenune”, "OrpaHunyennsa” n "-dU". Haxkatve Ha KHOMKy
BbI3bIBA€T [AMAZIOroBoe OKHO Bblbopa ¢alna AnAa CcoxpaHeHuA 3afaHHOM MNporpammbl
TecTupoBaHua XUT. lnanorosoe okHO Bblbopa dalina ans coxpaHeHUa 3a4aHHOM NPOrpaMmmsl
TectnpoBaHma XUT npeactasaneHo Ha pUCYHKe 88.

E_I BuiBop daiina Ana coxpaHedna nporpammel TecTuposadua O6bexTa ht
Dama: | || TECT Net x| e« @ eF Er
217 Het anemenTos, y10BNETEOPAOWMY YCAOBUAM NOWCKA.
BeicTpeii aocTyn

PaBouwid cTon
3toT KoM-|-'|-b|oTep
=

Cems

Tun waiina: |I'Iporpar\-1r~1a {".prg) ﬂ Omqena

PucyHok 88 - Bbibop dpaitna ans coxpaHeHus 3a4aHHON NpPorpammbl TectuposaHua XUT

KHonka "3arpy3utb.." (cm. pucyHok 87) no3BonseT 3arpy3vnTb COXPaHEHHYIO paHee
nporpammy TectupoBaHusa XWUT B COOTBETCTBYIOLME OKHa HACTPOMKWM MapameTpoB. Harkatue
Ha KHOMKY BbI3blBaeT CTaHAAPTHOE AMA/IOrOBOE OKHO Bbibopa daina ana 3arpyskn 3afaHHOM
nporpammbl TectupoBaHus XWUT. [AunanoroBoe OKHO Bbibopa ¢aina gns 3arpysku 3a4aHHOM
nporpammbl TectupoBaHua XUT npeacTaBaeHo Ha pucyHKe 89.
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E_l BeiGop daiina ana 3arpy3xm nporpammel TecTuposadna O6bekta ot

Mamka: | | TECT NeT | £ EEv

Z? { | Li-1ON.prg

BeicTphid pocTyn

Pabouwii cTon
JtoT KON'I-I:I-b}OTep
=4

Cem

Tun waitnos: |I'Iporpar~1r\-1a (*.prg) j Omvena

PucyHok 89 - Bbibop daiina ans 3arpysku nporpammel TectupoBaHmna XUT

Mcnonb3oBaHue QyHKLMU COXPAaHEHUS M 3arpy3ku 3aAaHHOW Nporpammbl TECTUPOBAHUSA
XUT moxeT 6biTb YyA0OHbIM B CNy4ae HEOBXOAMMOCTM YAaCTHOM CMEHbl Pa3/IMYHbIX NPOrpamm
TectupoBaHua XUT n3 HekoToporo Habopa Nporpamm, BbiMOJIHAEMbIX Ha OAHOM Npubope.

B psge pexuMmoB, Hanpumep TaKUX Kak pa3BEpTKa TOKa, HEBO3MOMHO MpeacKasaTtb
3apaHee MaKcMmasnbHOe HanpsxeHue Ha XUT, paBHO Kak B pexxume pa3BEPTKU HaNpAKeHus,
HEBO3MOXHO NpeACcKasaTb 3apaHee MakCUMasibHbIN TOK Yyepes XUT.

Bo un3berkaHMe BO3MOXKHOro nepesapsga, nepepaspsga, NepeoxnarKaeHusa, neperpesa,
a Takxe neperpyskn XUT no ToKy 3apaaa 1 paspaga, ucnonbsyetca obnactb "OrpaHuyenuna”:

OrpaHuyeHA
Uraun: |5 B Umarc: |45 B ICHmakc: |50 A IDCHmakc: |BO A Tramwn|-20 T Trakc: |80 T

PucyHok 90 - 3asaHHble OrpaHNUYEeHNsA OCHOBHbIX MapameTpoB ana tectupyemoro XUT

B o6nactu "OrpaHunyenuna" 3apatoTca:

e QOrpaHuYyeHne MMHUMaAbHOTO HanpaxeHua Ha XUT "UmuH:", B;

e QOrpaHuYyeHne makcumasibHoro HanpsxeHus Ha XUT "Umakc:", B;
e OrpaHuyeHne MakcumanbHOro Toka 3apsaa XUT, "ICHmakc:", A;

e QOrpaHuYyeHne MmakcMmasbHOro Toka paspsaga XUT, "IDCHmakc:", A;
e QOrpaHuyeHne MMHMManbHoM TemnepaTypbl XUT, "Tmun:", °C;

e OrpaHuyeHne makcumanbHom Temnepatypbl XUT, "Tmakc:", °C.

Ecnn B npougecce BbINOMHEHUA NPOrpammbl TECTUPOBaAHUA HanpsaxeHne Ha XUT cHu3uTcA
[0 33aHHOro OrpaHNUYeHns MUHMMANbHOIrO HanpsaKeHusa "UmuMH:", BbINOJIHEHME NMpPOrpammbl
TectTupoBaHna XWUT 6yaeT npepsBaHo, a npubop nepenger B aBapuiiHOE COCTOAHUE
"IMMUT U MUH.". JanbHenwuni paspag XUT byaeT octaHosneH. B ¢pane nepBMYHbIX AaHHbIX
(cm. noppasgen 16.2) 6yaet caenaHa KpaHAA 3anucb, B KOTOPOM BMECTO MapKepa wara byaet
3admKcupoBaH mapkep asapuu: "UIMN". 3agaHHOe orpaHMyeHMe MUHUMANbHOIO HaNpPAXKeHUA
Ha XUT ponkHO nonagate B paboumnii Anana3oH HAaNpAXKEHUA KOHKPETHOro Tuna npubopa, nam
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OCTaBaTbCA NyCcTbiM. B cnyyae OTCyTCTBMA BBEAEHHOrO 3HayeHMA (OKHO BBOAA 3HAYEHMUA
napameTpa orpaHMYeHUA OCTaBIEHO MYCTbIM), OFPaHMYEHME MO MUHUMAZIbHOMY HaMNPAXEHUIO
Ha XWUT cpabatbiBaTb He b6ypeT. MapameTp ABAAETCA Ba*KHbIM, MO3TOMY AN HAaNOMWMHAHMWA
Monb3oBaTeNto OKHO BBOAA NMapamMeTpa OrpaHUYeHUA Bcerga NoACBEYMBAETCA KENTbIM LBETOM
(cm. pucyHok 90).

Ecan B npouecce BbINOSIHEHMA NPOrpaMmmbl TECTUPOBAHUA HanpaxkeHue Ha XUT Bo3spacTteT
[0 334,3aHHOr0 OrPaHUYEHNA MaKCMMAIbHOTO HanpaxeHuna "Umakc:", BbINOAHEHWE NpOorpammbl
TecTupoBaHua XUT Oyaer npepBaHo, a npubop nepenger B aBapuMMHOE COCTOAHME
"IMMUT U MAKC.". anbHenwunmn 3apag XUT 6yaeTt octaHoBAEH. B dane nepBUYHbIX AaHHbIX
(cm. nogpaspen 16.2) byaeT caenaHa KpaHAA 3aNncb, B KOTOPOW BMECTO MapKepa Liara byaet
3apuKcmpoBaH MapKkep asapuu:  "UIMX". 3agaHHOe  OrpaHWyYeHWe  MaKCMMAJIbHOrO
HanpsxeHnsa Ha XUT gonxkHO nonagatb B paboumii AnanasoH HanpAXXeHWs KOHKPEeTHOro Tmna
npmnbopa, Unm octaBaTbCA NyCTbiM. B cnyyae oTcyTcTBMA BBEAEHHOrO 3Ha4yeHUA (OKHO BBOAA
3HAYeHUA napameTpa OrpaHUYEeHUA OCTABAEHO MYCTbIM), OrpaHMYEHWE MO MAKCMMaNbHOMY
HanpsaxeHntio Ha XWUT cpabatbiBatb He byaet. MNapameTp ABAAETCA BaXKHbIM, NO3TOMY ANA
HanomuHaHuA Monb3oBaTeN0 OKHO BBOAA MapameTpa OrpaHWYeHMA Bcerga noacBevymBaeTcs
¥enTbiM LBeTom (cm. pucyHok 90).

Ecnn B npouecce BbINOJIHEHUA NPOTrPaMmmbl TECTUPOBAHUS NONOKUTENbHbIN TOK Yepe3 XUT
(Tok 3apsaga) BO3pacTeT A0 3aaHHOIO OrpaHMYeHMA TOKa 3apAga "ICHmakc:", BbinosHeHue
nporpammbl TectupoBaHua XUT byaeT npepsaHo, a npMbop nepenaeT B aBapuinHoOe COCTOAHUE
"IMMUT ICH MAKC.". JanbHenwmnn 3apag XUT 6yaet octaHoBneH. B ¢aine nepsBuYHbIX
AaHHbIX (cm. noapasgen 16.2) 6yaet caenaHa KpanHAsA 3anucb, B KOTOPOM BMECTO MapKepa
wara 6yaeT 3apuKcmpoBaH mapkep aapuu: "ICMX". 3agaHHOe orpaHUYeHMe MaKCMMabHOro
TOKa 3apaga XUT pgonkHo nonagaTb B paboumin AnanasoH TOKA KOHKPETHOro Tuna npubopa,
AW OCTaBaTbCA MyCTbiM. B cnyyae OTcyTCTBMA BBEAEHHOrO 3Ha4yeHMA (OKHO BBOAA 3HAYeEHMUA
napameTpa OrpaHMYeHUs OCTaB/IEHO MYCTbIM), OFPaHUYEeHMEe N0 MaKCMMaANbHOMY TOKY 3apaja
yepes XUT cpabatbiBaTb He byaeT. MapameTp ABASETCA BaXKHbIM, MO3TOMY A8 HANOMMHAHUA
Monb3oBaTeNto OKHO BBOAA NMapaMeTpa OrpaHMYeHus Bcerga noAcBeYnMBaeTCaA KeNTblM LLBETOM
(cm. pucyHok 90).

Echm B npouecce BbINONHEHWA NPOrPamMmMbl  TECTMPOBaAHMA abCONIOTHOE 3HayeHue
oTpuuaTeNbHOro ToKa Yepe3 XUT (ToKa paspaga) Bo3pacTeT A0 33[4aHHOMO OrpaHUYeHUs TOKA
paspsaa "IDCHmakc:", BbiMONHEHME nporpammbl TectupoBaHua XWUT 6yaer npepsaHo,
a npubop nepenget B aBapuiiHoe coctoaHne "JIMMMUT IDCH MAKC.". OanbHehwunn paspag XUT
byaert octaHoB/EH. B ¢paitne nepBuYHbIX AaHHbIX (cM. nogpasaen 16.2) byaet caenaHa KpaHas
3anucb, B KOTOPOM BMECTO MapKepa wara byaer 3apuKcupoBaH mapkep aBapuu: "IDCMX".
3af,aHHOe OrpaHW4YeHMe MaKCMMa/ZbHOro TOKa paspsaga XUT pgonkHo nonagatb B pabouwmi
ANANa3oH TOKa KOHKpeTHOoro tuna npubopa, nam octaBaTbCA NycTbiM. B cnyvae otcytcTBumA
BBELEHHOro 3HayeHWA (OKHO BBOAA 3HAYEHWA MapameTpa OrpaHUYEHUA OCTABAEHO MYCTbIM),
OorpaHuYeHne Mo MaKCMManbHOMY TOKY pa3psaga yepes XUT cpabaTtbiBaTb He byaeT. MNapameTp
ABNAETCA BAXHbIM, MNO3TOMY ANA HanomuHaHuA [loNb30BaTeNtd OKHO BBOAA NapameTpa
OrpaHMYEHNA BCEraa NOACBEYMBAETCA XKENTbIM LBETOM (CM. pucyHOK 90).

Kpome 3awuTHbIX GYyHKUMIA, napameTtpbl "UmuH:", "Umakc:", "ICHmakc:" n "IDCHmakc:"
ncnonb3ytoTca ana Bbibopa HeobxogMmoro noaamanasoHa M3MEpPeHUA U peryampoBaHMA
HanpsaxeHna n ana sbibopa Heobxo4MMOro NnoaaManasoHa USMEPEHNA N PEryIMPOBaHNA TOKA.

3TO CTAaHOBMTCA HEobXoAMMO ANA TeX PeXMmoB paboTbl npubopa (Wwaros nporpammbl
TectTupoBaHua XWUT), ana KoTopbiX HEObXOAMMbBbIM NOoAAMANA30H HaNpPAXEeHWA WAM TOKa
He MoXeT ObITb onpeaenieH ABHO, UCX0AA U3 3a4aHHbIX NapameTpoB TecTupoBaHua XUT. bonee
noApo6bHo 06 3TOM CM. ONUCAHUE KOHKPETHbIX peXKMmoB TecTupoBanua XUT (pasaen 11).

BHUMAHUE! [Ona KoppeKTHOro Bblbopa npubopom nogxoaAwmx noaauanasoHoB
HanNPAXXeHUA U TOKa U MNOBbIWEHUA TOYHOCTU U3MEPEHUN, HACTOATE/NIbHO PeKoMeHAayeTcA
BBOAUTb pa3yMHble 3HaYeHUA B NOJIA BBOAA NapameTpos orpaHunueHusa "UmuH:", "Umakc:",
"ICHmakc:" n "IDCHmakc:"!
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Hanpumep, npum TectuposaHun Ha AHanusatope ACK150.24.1750.1 HeKoTOpOro
AKKYMYNATOPA C XapaKTepUCTUKaMU:

e MaKcumanbHoe HanpsaxKeHue 3apaga 4,2 B;
e MuHnmanbHoe HanpaxeHue paspaga 3,0 B;
e MaKcMmanbHbIN TOK 3apaga n paspaga 30 A.

B MOAS BBOZA OrPaHUYEHNn NapameTpoB TecTupoBaHua XUT pasymHO BBECTU:

UmunH = 2,95 B;
Umakc = 4,25 B;
ICHmakc = 32 A;
IDCHmakc = 32 A.

B satom cnyuae, npubop gna TeCTMpPoOBaAHWA AAHHONO aKKymynatopa byaer ncnonb3osaTtb
MAAALWMKA AMANa30H HanpsXeHWa U MNAgWnii AnanasoH Toka. TOYHOCTb BOCMpPOM3BeAEeHUA
N n3mepeHuna HanpaxeHns Ha XUT u Toka yepes XUT byaeT MakCMMaIbHOM.

Echn B npouecce BbIMOAHEHMA NPOrpammbl TecTUpoBaHuA TemnepaTtypa XUT ynaget
00 33[43aHHOTO0 OrpaHMYEHUss MUHUMaNbHOM TemnepaTypbl "TMUH:", BbINONHEHME NPOrpPaMMbl
TectupoBaHua XUT OyaeT npepBaHo, a npubop nepenaer B aBapuMMHOE COCTOAHME
"IMMUT T MUH.". JanbHeHwana pabota ¢ XUT 6yaetr octaHoBneHa. B ¢daine nepBUYHbIX
AaHHbIX (cm. noapasgen 16.2) byaer caenaHa KpaliHAA 3anucb, B KOTOPOW BMECTO MapKepa
wara byaeT 3apuKkcupoBaH mapkep aBapuu: "TIMN". 3agaHHOe orpaHUYeHUe MUHMMAIbHOM
Temne-patypbl XUT gosKHO nonaaatb B paboumin ananasoH npubopa (ot mmuHyc 40 go nawoc
100 °C), nnn octaBaTbCA NyCTbiM. B c/iyyae oTCyTCTBMA BBEAEHHOro 3HayeHua (OKHO BBOAaA
3HaYeHMA MnapameTpa OrpaHMYEHMA OCTaBAIEHO MNYCTbIM), OrPaHUMYEHME NO MWHUMA/IbHOM
Temnepatype XUT cpabatbiBaTb He 6yaeT. [MapameTp ABASETCA BaXKHbIM, MO3TOMY A4S
HanomuHaHuA onb3oBaTeN0 OKHO BBOAA MapameTpa OrpaHUYeHMA BCerga noacBevYnBaeTca
enTbiMm UBeTom (cm. pucyHok 90).

Echm B npouecce BbINO/NHEHWA MNPOrpamMmmbl TeCTMpOBaHUA Temnepatypa XUT BospacTet
[0 33a1aHHOr0 OrpaHMYeHMA MaKcMmaabHOM TemnepaTtypbl "Tmakc:", BbINOAHEHWE NPOrPaMMbl
TectupoBaHua XWUT O6ypeT npepBaHo, a npubop nepenaer B aBapuUHOE COCTOSIHUE
"TMMUT T MAKC.". JanbHelwas paboTta ¢ XUT bynet octaHoBAeHa. B daine nepBMYHbIX
AaHHbIX (cMm. noapaspen 16.2) 6yaer caenaHa KpanHAA 3anucb, B KOTOPOW BMECTO MapKepa
wara byget 3aduKcMpoBaH Mmapkep aBapuu: "TIMX". 3agaHHOe orpaHUYeHUe MaKCMManbHOM
Temne-patypbl XUT gonxHO nonagatbh B pabounit ananasoH npubopa (ot mmHyc 40 Ao nawoc
100 °C), wnan ocTaBaTbCA MycTbiM. B cnyyae oTcyTCTBMA BBEAEHHOrO 3HayeHUA (OKHO BBOAA
3HaYeHMA MapameTpa OrpaHMYEHMA OCTABAEHO MYCTbIM), OrpaHUYEHME MO MaKCMMabHOM
Temnepatype XWUT cpabatbiBaTb He OyaeT. [MapameTp ABASETCA BaXKHbIM, MO3TOMY A4S
HanomuHaHuA lonb3oBaTeNto OKHO BBOAA MapameTpa OrpaHUYyeHuUA Bcerga noacBeyYnBaeTca
KeNTbIM LBeTOM (CcMm. pucyHok 90).

O6nactb "MapameTpbl cOXpaHeHMA pe3ynbTaToB" npeaHasHavyeHa A1A HAaCTPOMKM nepuoaa
3anucK AaHHbIX B Galinbl NePBUYHBIX AaHHbIX, cnocoba 3anncy faHHbIX B Ganibl pe3ynbTaTos,
dopmarta BpemeHu B arnax pesynbTaToB, BBOAA Ha3BaHuA Tectupyemoro XWUT, a Takxe
Bblbopa NyTu K paiinam pesynbTaToB U3MEPEHUI (CM. PUCYHOK 91):

MM apareTpel COXPEHEHMA PESYNLT 3TOE
Paiine BAW: |1c |  DtfeekT: |E|EF'#’-'~3E|.l ke

I+ |3a UHEN j Cosp. kaxgei |1 | uen [ Mrpgs. Pper eperaesu: | H9Y:MM:CC.O0 Paiin...

Fain B EAPEIYNETATEINTECT MeTh<AT-00000000 bt
Ceoaneii datin no UU: EAPEIYNETATRIATECT M21{MT-CLE bt

PucyHok 91 - ObnacTb HAaCTPOMKM COXPaHEHMA Pe3ybTaTOB N3MEPEHUI

111



MoapobHaa MHPopmauna o TMNAxX U CTPYKType GalinoB pe3ynbTaToB U3MEPEHU, a TaKXKe
MHPOPMALMA O NOPALKE UX UMEHOBAHUA U COXPAHEHWA NpeaCcTaB/eHa B pasaene 16.

Mepunop coxpaHeHMA pe3ynbTaToB U3MepeHU B $aiinbl NePBUYHbIX AaHHbIX BblbupaeTca
13 BbiNagatowero cnmcka "®annbi RAW:" (cm. pucyHok 91).

Mepuop 3anucK pe3ynbTaToB USMEPEHUIN MOXKET MPUHUMATD CeAytolme 3HAYEHNA:

e "Bce"; o 1g¢; e 20¢; e 10 muH;
e 0,1¢ o 2¢; e 1 muH; o 20 MuH;
e 0,2¢ e 5¢; e 2 MWH; o 1luy;
e 0,5¢ e 10¢; e 5 muH; e 2y,

Pexxum coxpaHeHus pnaHHbix "Bce" npeanonaraetr 3anmMcb BCeX MNOJyd4aeMblX AaHHbIX
C MaKCMMaNbHO BO3MOXKHOM 4YacTon. CpegHWii nepuof 3anucu OaHHbIX B 3TOM pPeXKume
coctasnaeT npumepHo 0,05 ¢ (20 ly).

CobbITve cpabaTbiBaHUA KPUTEPUA OKOHUYAHMA TEKYLLENO LWara Nporpammbl TECTUPOBAHUA,
a TaKXKe cobbiTUEe CMeHbl OYEPEAHOr0 MMMYAbCa B PEXMMAX MMMYIbCOB TOKA, MOLLHOCTU UK
CONPOTMB/EHUA, UMeeT 6OMbLINI NPUOPUTET ANA 3aNUCKM Pe3ynbTaToB U3MepeHUn B ¢aiin
NepPBUYHbIX AaHHbIX, YeM 3aaHHbIA cnocob coxpaHeHWsa AaHHbIX. Hanpumep, ecan BbibpaH
nepuog, 3anmcu gaHHolx "10 muH", ovyepegHas CTpokKa (Tqua*) B8 dainbl NepBUYHbIX OAaHHbIX
OyaeT 3anucbiBaTbCA OAMH pas Kaxkgble 10 MUHYT npouecca TectupoBaHua XUT. OgHako, ecau
KPUTEPUIN OKOHYAHUA TEKYLLEro Wara amM CMeHbl MMMY/bCa B pEXMMAxX MMNYbCOB cpaboTaeT
paHblle MOMEHTA 3anuMcuM oyepenHOM TOYKM (Hanpumep, 4Yepes 5 MUHYT nocne 3anucu
npeablaywen ToUkmM), Tekywme napameTtpbl XUT Bce paBHO 6yayT 3anmncaHbl B Gpaiin nepBUYHbIX
AaHHbIX U TakMMm obpasom byaeTt cdopmmnpoBaHa nocnegHAs (KpaHAA) TOYKA B AaHHOM Liare
nporpammbl UAK B AaHHOM MmnMyabce. Cpasy 3a STUM OyAeT coBepLUEH NePEXOL K cneayowemy
wary (mnm umkny) tectupoBaHua XUT, unau K cnegylowemy MMNyAbCcy, B MOMEHT Hayana
KoToporo 6yaetr cdopmmpoBaHa nepsBas TOYKA AaHHbIX A8 HOBOFO LAra WAM MMMYAbCa,
M OTCYET Nepmopa 3anucu AaHHbIX HAaYHeTCA CHadvana. Takum obpasom, nepsble U nocnegHue
TOYKM ANA KOHKPETHOro Lara WAM KOHKPETHOro MMMy/bCa BCeraa coxpaHaiTca B ¢dann
NepPBUYHbIX AAHHbIX MMEHHO B MOMEHT HacCTyn/aeHWs 3aZaHHOro cobbiTna, 6e3 NpUBA3KM
K BblbpaHHOMY cnocoby 3anncu AaHHbIX.

Boibop nepuvopa coxpaHeHMA pe3ynbTaToB M3MepeHWi B dalabl MEepBUYHbIX AaHHbIX
3aBMCMT OT Mpeanosiaraemon CKOPOCTU MPOLECCOB NPU TECTUPOBAHUM KOHKpeTHoro XUT
n Heobxoaumoi Noapob6HOCTM 3anNUCK Pe3yNbTaToB M3MepeHuit. B 6onblUMHCTBE Cay4vaeB
Xopowwui BbIbOp nepuoaa 3anucu AaHHbIX OyaeT TaKoW, MPW KOTOPOM Ha KaXAom Lare
TecTMposaHua XWUT (Hanpumep, CHCC uan DCHCC) 6yaer coxpaHeHo oT 100 go 500 Touek
namepeHma pabounx napametpos XUT (CTpok B paiinie NnepBUYHbIX AAHHbIX).

Hanpumep, 4NA HEKOTOPOro aKKyMyAAaTopa OXUAAemasa AAUMTeNbHOCTb Lwara 3apsaga
UAn paspsga coctasnsetr 14. B aTom cnyyae, pasymHbii BblGOp Ans nepuoga COXpaHeHUs
AaHHbIX byaeT coctaBnatb 10 c. Mpu 3Tom, B TeyeHWe Lara 3apaga uau paspaga obyaer
coxpaHeHo oko/sio 400 ToyeK, 4To 6Osee Yem [OCTAaTOMHO ANA BblMMC/IEHUS HeobxoaMMbIX
XapaKTepuUCTUK TecTtupyemoro XUT ¢ MaKcMmaibHOM TOYHOCTbIO.

MeHbliMe nepuoabl 3anMCKM  NEPBUYHbLIX AaHHbIX, B AaHHOM Cc/yvae, npuseayT
K HeonpaBAaHHOMY BO3pacTaHUlO obbema pe3ynbTaToB WM3MEPEHUA U K CHUMXKEHUIO
6bicTpoaencTema KomnbioTepHoro MHTepdeiica npn 06paboTke NoyYeHHbIX AaHHbIX.

BHUMAHUE! He cnegyetr Aana p[AUTENbHbIX MNPOLECCOB TecTupoBaHua XUT
(c anuTtenbHocTblo 10 MUHYT M 60s1ee) BbIGBUMpPATb Masible Nepuoabl COXpaHEHUA Pe3yabTaToB
usmepeHmiti (1c U meHee). 3T0 npusegeT K HeonpaBgaHHOMY BO3pacTaHUlO obbema
pe3ynbTaToB U3MEPEHUI, a TaKXKe K YMEHbLIeHUIO BpeMeHU aBTOHOMHOW paboTbl npubopa
(cm. pasgen 21).

* CM. nepeyeHb NPUHATLIX COKPALLEHNN U 0603HAYEHUA.
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Mone "Ob6beKkT" HeobxoaMmo AnA BBOAA Ha3BaHUA TecTupyemoro XUT, KoTopoe nonaget
B ¢palinbl pe3ynbTaToB U3MEPEHUI (CM. PUCYHOK 92):

Deeert: |CK-3000-20
PucyHok 92 - None BBOAa Ha3zBaHMA Tectupyemoro XUT

BeeseHHoe HazBaHune XUT GyaeT coxpaHATbCA BO BCex damnax pesy/bTaToB M3MeEpPeHUi
ONA [JAHHOro TecTa M no3sonauT 6e3 Tpyaa MaeHTUOMUMPOBATb MOJIyYEeHHble pe3ynbTaThbl
B byayLiem (CM. pucyHok 93).

| CK-3000-20-CLK.txt - BnokroT - ] X

Qaiin Mpaeka Qopmat Bug Cnpaska
S@.1 IP192.168.1@0.281 -~

- ag
< : CK-3eee-28

1. Paspag CC 58A go 186 wnw lcyT. ESR: He usmep.

Nporpamma :

4. 3apAg CC 7@A po 24B wnw lcyT. Nepwog ESR: 5c. OnwTenehnocTe ESR: Smc.
5. [osapapg CV 24B B TeueHue 28c.

6. Paspag CC 78A go 186 waw lcyT. Mepuog ESR: 5c. QuTensHocTe ESR: 5Smc.
3afaHHOEe KONUYEeCTBO UWKNOB: 1860.

3aBepweHwne:

46. Paspag CC 58A 5 Teuyenwe l@wwn. ESR: He wsmep.

Orpanudenne Umun: SB; Umawxc: 3@B; ICHmawc: He sagano; IDCHwmakc: He Sagano; TMuH: He Sagado; Tmaxc: 98°C.
Mepuog 3anvcu gaHHex: 8.2c.

Hauyano TecTupoBaHwA: ©1.87.2821 15:83:14.

Cycle Step Drt Ue,¥ Te,A Ta,®C ESRa,Ohm Q,Ah E,Wh C,F ESRc,Ohm ESRd,0hm Ilk,A EFq,¥ EFe,%
GNRL :B@:98.3@ 9.9863 -50.88 26.6 @ -8.1155 -1.3294 137.2654 @ 8.257724 -508.1 2.8 2.8
GNRL :16.82 9.9825 -69.75 26.6 ©.8@4941 -8.5576 -09.44290 147.7856 @.806189 ©.806228 @.688 97.7 92.6
:16.43 9.9825 -69.74 26.7 ©.8845976 -8.5580 -9.4486 147.9314 ©.086132 ©.806195 8.188 99.3 93.9
:16.43 9.9825 -69.72 26.6 ©.884977 -8.5581 -9.4511 147.9299 ©.006882 ©.806243 ©.153 99.4 94.8
:16.44 9.9825 -69.74 26.6 @.884954 -B.5580 -9.4476 147.8913 @.0886854 8.8086355 B.178 99.4 94.8
:16.45 9.9787 -69.73 26.5 ©.804964 -8.5582 -9.4498 147.7242 @.0806082 ©.806357 ©.143 99.5 9594.1
:16.46 9.9825 -69.73 26.5 ©.8@4981 -8.5583 -9.4535 147.8568 @.0806852 2.006207 @.157 99.4 94.8
:16.43 9,9825 -69.73 26.7 ©.804973 -08.5582 -0.4524 147.8969 @.806132 ©.806245 8.126 99.5 94.1
:16.46 9.9863 -69.73 26.7 ©.884961 -8.5583 -9.4532 147.9519 ©.006c852 ©.806204 8.157 99.4 94.1
:16.46 9.9825 -69.73 26.8 4 S4.@

9.9825 -69.75 26.7 5

0.884967 -8.5578 -9.4452 147.6915 @.@06054 0.806247 @.168 99.
©8.884971 -8.5584 -9.4548 147.9854 ©.806025 0.806245 ©.141 99,

DU LD R WD RS

@

2

=

=
Froryeeerey
PP D
FRERRERRERRERS

-

:16.47 94.1 w

PucyHok 93 - BeegeHHoe B nose "O6bekT" HazsaHne XUT (cm. pucyHoK 92)
nonagaet B Gaibl pe3ynbTaToB U3MEPEHUN

BHUMAHMUE! HactosatenbHo peKkomeHgyetrca B none "O6bekt" BBOAUTL pasymHoe
Ha3BaHue Ttectupyemoro XUT. 3Tto no3soauT B 6yaywem npaBuibHO MAeHTUULUMPOBATb
daitnbi ¢ pesynbTatamm ucnbitaHuin XUT.

lanka "®aiin no UU" (cm. pucyHoK 91) no3BonseT BKAKYUTb UAW OTKIOUYUTbL CO34aHue
danna cBOAHbIX Pe3ynbTaTOB M3MeEpPeHMW. Bbinagatowmin CNUCOK, PACMONIOKEHHbIA PAAOM
C 3TOM rankoW, nosBonseT BblbpaTb TN ¢aina CBOAHbIX Pe3ynbTaTOB — MO Ka*KAOMY
BbINO/HEHHOMY LIAry Uan No Kax4oMy BbINONHEHHOMY LIMKAY NPOrpaMmmbl TecTupoBaHusa XUT.
MogpobHaa uHPopmauma no ¢annam CBOAHLIX pPe3yNbTaTOB WM3MeEpPeHUW, npeacTaBieHa
B nogpasaene 16.3.

Boinagarowmin cnucok "Coxp. Kaxabiin" v ranka "irppm." (cm. pucyHok 91) cayxkaT ans
HACTPOMKN NpopeKnBaHMA pPe3ynbTaToB U3MepeHuit. MNpopexnBaHne pesybTaToB U3MEPEHN
No3BONIAET CYL,ECTBEHHO COKPaTUTb 0b6bem co3gaBaemMbix npubopom ¢aiinos pesynbTaTos
M3MEPEHUN B C/ly4ae HEOOXOAMMOCTM BbIMOSIHEHMA 3HAYUTE/NIbHOrO YWUC/a UMKAOB 3apsaja-
pa3paga tectupyemoro XUT (Hanpumep, Npu UCNbITaHUAX CynepKoHaeHcaTopos). MoapobHasn
MHbOpPMaLMA 0 NpopeXMBaHUN pPe3ybTaTOB U3MEpPEHUI NpeacTaBaeHa B pasaene 17.

Bbinagarowmin cnmucok "®dpmt BpemeHu:" (cm. pucyHok 91) nossonseTt BblbpaTb OAUH
M3 AOCTYNHbIX GOPMATOB COXPaHEHMA eAnHUL, BpeMeHU B dalinax pe3ynbTaToB U3MEPEHUN.
MNogpobHaa nHPopmaLmsa o pa3nnyHbiX GopmaTax BpeMeHu npeacTaBieHa B pasaene 18.

KHonka "®auna.." (cm. pucyHok 91) OTKpbiBaeT AManoroBoe OKHO AnA Bbibopa mecTta
COXpPaHEeHWA pe3y/ibTaTOB W3MepeHuMh UK BBoga 6a30BOro MMeHu ¢annoB pesynbTaTos.
MNoapobHaa nHbopmauua o palinax pesynbTaToB USMEPEHUM NpeacTaB/ieHa B pa3aene 16.

K 6asoBomy umeHn ¢aiina B npouecce pabotbl npubopa 6yayt pobasneHbl Homepa
LUMKNOB TECTUPOBaHMA (NPWU CO34aHUMN U COXpaHeHUN GalnoB NePBUYHBIX AaHHbIX), IMHO MeTKa
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"-CLK" pnsa dainna cBogHbIX pe3ynbTaToB M3mepeHuin. Hanpumep, npu Bbibope B AManorosom
OKHe 6a3oBoro mmeHu ¢arina "TECT.txt", 6yaet co3gaHo MHOXKeCTBO $anaoB pes3y/bTaTos,
No O4HOMY A5 KaXKAOro UMKAA NPOrpammbl, U OAWH 06K, CO CBOAHbIMM pe3y/bTaTamu
n3amepeHuUn (ecnn yctaHosneHa ranka "®ann no ULU", cm. pucyHok 91). MmeHa co3aaHHbIX
dannos byayT cnegyowmMmm:

"TECT-00000000.txt" — ana darina nepBUYHbIX AaHHbIX A1A WAroB NOAroTOBKKU (€cnu ecTb);
"TECT-00000001.txt" — ons darina nepBUYHbIX AaHHbIX ANA UnKaa Nel;
"TECT-00000002.txt" — ans daiina nepBUYHbIX AaHHbIX ANA UnKaa Ne2;
"TECT-00000003.txt" — ons daiina nepBUYHbIX AaHHbIX AN UnKaa Ne3;

"TECT-CLK.txt" — ons ¢paitna cBOAHbLIX Pe3yNbTAaTOB U3MEPEHUI (ecnu 3a4aHO0).

Bce daiinbl 6yayT coxpaHATbes B BbibpaHHyo Monb3oBaTesiem Nanky U Nocae 3aBepLlleHmns
BbINOJIHEHUA 3aaHHOM NPOrpPamMmmMbl TECTA UX KONMYECTBO ByAeT COOTBETCTBOBATb KONMYECTBY
BbIMOJIHEHHbIX LUMKNOB Nporpammbl TecTupoBaHua XWUT, BKaouyas ¢alin  pesynbTaToB
BbIMO/IHEHUA LWAroB MOATOTOBKM WM ain pe3ynbTaToB BbIMOJIHEHWA LWAroB 3aBeplleHusn
Nporpammbl TECTUPOBAHMSA, a TaKXKe dain cBOAHbIX PE3Y/IbTaTOB N3MEPEHNA.

BHUMAHUE! Bo wusbexkaHue cboes B pabote M nyrtaHuubl B ¢aitnax pesynbtaTtos
M3MepeHuii, Ha KomnbioTepe [Monb3oBaTenss Heo6XO0AMMO KaxKAbld pa3s npu  3anycke
oyepenHOro TecTa C034aBaTb OTAE/bHYIO NANKy ANA pa3meLLeHun ero pesyabTaTos!

KHonka "Myck" (cm. pucyHok 61) npepHasHayeHa A4NA 3anycka NOArOTOBAEHHOWM
NpPorpammbl TECTUPOBAHMA HA BbIMONHEHME.
KHonKa "Myck" 6byaeT He akTUBHA, a 3anycK Tecta XUT byaeT HEBO3MOXKEH, eCNu:

e HeT ycTaHOB/MIEHHOW CBA3U Mexay Tpebyembim npubopom (nnbo Bcemu npubopamu,
BbIOpaHHbIMW  ANA napannenbHoi pabotbl, cm. pasgen 12) M KomnbloTepHbIM
NHTepdelicom;

e Mpubop (NpnbBopbl) HAXOAWUTCA B COCTOAHMM, OTAMYHOM OT "MPOCTOM" (He roToB
K paborte);

e He BBeaeHbl AN BBEAEHbI HEKOPPEKTHbIE 3HAYEHUA ANA OA4HOMO UAWN ANA HECKOJbKUX
napameTpoB 3a4aHHOW Mporpammbl TecTupoBaHMA XUT (OKHa € HEKOpPpPEeKTHbIMMK
3HAYEeHMAMM NOACBEYMBAIOTCA KpPaCHbIM LBeTOM). OKHO C HeBEPHO BBEAEHHbLIM
3HaYeHWeM napameTpa MOXKET HaxoAMTbCA B HEBUAMMOM YacTn obnactm "Mporpamma”
Ha cTpaHuue "3agaun” KomnbioTepHoro MHTepdeiica. CheayeT Mcnonb3oBaTb NOJOCY
NPOKPYTKM B NpaBoi yactu obnactm "lMporpamma" ana npocmoTpa Bcex BBeAEHHbIX
3HaYeHUn NapameTpPoB A1 BCEX BO3MOMKHbIX 42 LWAroB LMKAMYECKON YacTu 3a4aHHOM
nporpammbl TectTuposaHua XUT;

e 33paHHaA NporpaMma TeCTUPOBAHUA He COLEPMKUT HU OAHOro wWwara (AnA BCex Laros

13 BbiMaAatoLmMX CIMCKOB BbIOPAH MYyHKT Her :"' );
e He BBeaeHO HasBaHue Tectupyemoro XUT;
e He BblbpaH NyTb K painam pesy/ibTaToB U3SMEPEHUN.

Mocne BbINO/JIHEHMA BCEX BbILIENEPEUYNC/IEHHbIX YCNO0BUIA, 3aMyCK MOArOTOB/IEHHOrO TecTa
KHonkou "Myck" byaeT paspelleH.
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20.3 CrpaHuua "TABAMLDbI"

CtpaHuua "Tabauupl" KomnbioTepHoro WHTepdelica Ypl npeaHasHayeHa Aana Bblibopa
M NOATOTOBKM TabaML, TOKA, MOLLLHOCTM M COMPOTMBIEHUA ANA PeXXMMOB paboTbl AHann3aTopa
no 3aZaHHbIM TabAMLLAM TOKA, MOLLHOCTU U CONPOTUBAEHUA (CM. PUCYHOK 94):

E_I ¥p11P192.168.100.201 AHAJTM3ATOP XMMWYECKMX MCTOYHMKOR TOKA ACKT5.48.1750.1 — O 4
Janaum Tatmiuk [paduru Pesynetarel | Aranus HacTporiku CocToAnue
Tatnual Tatnua P Tatmua R
OTrpeme... 3akpeme OTkpeme. .. 3akpere OTrpEME... 3akpems
E:M . ATataqual cey E:b ATatnmua Poosy E:N L ATatmua Boosy
Time (s);Current (&) ~ Ti A Time (s);Resistance (Ohm)
211.88;18_9858€5853 0; 100; 10
211.85;15. 71477 a. - 25 Z00;1a0
9_45215%5€ 0.1 .0€451558
9.E834551¢ o. 5.59€77212
9.91440852 0. 5.12503213
14426452 0. .EE125214
3745E3E68 0. .153544€8
e047252¢ 0. .725804€5
83417773 0. 580&47
0g220858 0.0 -790324€8
122€77 a. 257725
1011255 a. .85483723
74307588 a. -38705724
47554444 0.13;70.51535725
033212¢ a. 0.451€0575
43037025 0.15;€5.9838€598
5E592254 a. 9.51€l2378
W v
AHanus Tatnuue: BLINDMAHEH AHANME Tatnuust BLINONHEH AHAMME TatnuusE BLINONHEH
MuHMMaNEHEI ToK Mo Tatnuue: -329.42 A MIH, MOWHOCTE No TagnMuE: -988.25 Br MuH. conpor-e no Tatnuue: 10.000 Dm
MakcHManeHBIR Tok No Tadaque: 43379 A Makec. MOWHOCTE No TaBMWE: 1301.38 Br Make. conpoT-g no TagaMue: 100,000 Om
D nuTensHoCTE N0 TatnuLe: 25041 c T nuTensHoCTE No Tatnuue: 123800 c JnuTensHocTE No Tatnuue: 100.00 ¢
MHO#UTENE TORA: W b HoMLTEE FMOWHOCTLC ,‘I— MHOM#MTENE CONpOTHENEHWA: ,D‘I—
MHOKMTENE BPEMEHM ,2— MHO#MTENE BPEMEHM: ,DE— MHO#HTENS BPEMEHM: ,'ID—
MuHWMaNEHEIA TOK K McnonHeHwo: -49 41 A MMH. MOWHOCTE K HCNOAHEHWID: -1301.38 Br MuH, CoNpoT-8 K MCNOAHEHMIO: 1.000 Om
M 3K CHMaNEHEIR TOK, K MCnonHenmo; 6507 A Makc, MowHoCTE K Henondequwo: 988.25 Br Make. ConpoT-8 K HENOAHEHHR: 10.000 DM
JIAWTENEHOCTE K HCMONHEHMK: 500.82 c JLAUTENEHOCTE K MCNOAHEHHM 619.00 c JLAWTENEHOCTE K HCNOAHEHMK: 1000.00 ¢
B rinonHeHue: BrinonHeHueE: BemnonHeHme:
Bpers: 0.00 c Tor: 0.00 A Bperas: 0,00 ¢ MowrocTe: 0.00 Br Bpera: 0.00 ¢ Conporuenerue: 0.000 Orm
YnpaeneHue
HanpaseHue: ? O¢eext: OTKAOYEH
Peskun: MPOCTOM Tox @75A: 0.0A
Uuen: 7 War: 7 Temneparypa: 238°'C Myer. | |

PucyHok 94 - CtpaHuua "Tabamupl" KomnblotepHoro MHTepdeiica Ypl

n

CtpaHuua "Tabnanubl" coaepuT Tpu ogHOTUMHblEe obnactu: "Tabauua |
n "Tabnuua R".

Obnactb "Tabnuua I" npepHasHayeHa Ans Bblbopa M 3arpy3kn Tabauubl TOKa, KOTopas
MOXeT ObITb MCNoNb3oBaHa npu TecTupoBaHuu XUT, ecanm B nporpammy TecTUPOBAHUSA
BK/IlOYEHbI Warun paboTbl no Tabanue Toka (cm. nogpasgen 11.18.2).

Obnactb "Tabnuua P" npegHasHayeHa Ana Bblbopa M 3arpy3kn Tabauubl MOLLHOCTM,
KOTOopasa MoXeT bbITb MCNoNb30BaHa Npu TectupoBaHun XUT, ecnn B nporpammy TeCTUPOBAHMA
BKtOYEHDbI Warn paboTbl no Tabanue mouwHoctu (cm. nogpasaen 11.18.3).

Ob6nactb "Tabnuua R" npeaHasHayeHa Ana Bbibopa M 3arpyskM TabauLbl CONPOTUBNEHMUA,
KOTOpaa MOKeT ObITb MCMO/Ib30BaHa Npu TecTupoBaHuu XUT, ecnm B nporpamMmy TeCTMPOBaHUA
BK/ItOYEHbI Wwarn paboTsl no Tabanue conpotmeneHns (cm. nogpasgen 11.18.4).

KHonku "OTKpbITb..." npeaHa3HavyeHbl A1a Bblbopa WM 3arpysku Heobxoammoro dalina
¢ Tabanuen. Haxkatve Ha COOTBETCTBYHOLLYIO KHOMKY "OTKPbITb..." BbI3bIBAaET AMANOrOBOE OKHO
Bblbopa ¢daina c Tabanuein. KomnbiotepHbin MHTepdelic no3sBonseT 3arpy»katb ¢alinibl Tabnmy,
AByx dpopmaToB — TeKcToBble (*.txt) u dannbl ¢ pasgenutenamum (*.csv) (cm. pucyHok 95).

K cTpyKType u cogepxumomy dannos ¢ Tabanmuamm npeabaABAAOTCA cneuvasnbHble
TpeboBaHuA, U3N0XKeHHbIe B nogpa3aene 11.18.1.

, "Tabnnua P"

BHUMAHMUE! 3HaueHua conpotusneHusa B ¢panne ¢ tabauueir conpoTMBNEHUA [OMKHbDI
6bITb 60/1bLUE HYNA (HEe AO0NKHDbI BbITb HYNEBbIMU UK OTpULATENbHbIMM)!
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E_I BeiGop Tabauue! Toka (npodumna Toka) ot

Manka: | | | MPUMEPEI TABMMLL (MPO<PUNER) sl e EerE-

Z} EL] Tabamua Lesv

L] Tabnmua Pesv
BoicTpeiil gocTyn L] Tabamua R.csv

PaBiouwit cTon

3

3T0T KOMNBOTED

v

Cé-Tb

Tun gaiinoe:

j OmveHa

PucyHok 95 - OkHo Bbibopa daiina c Tabanuei

BbibpaHHbIN dann ¢ Tabnuuen 3arpyraetca B OKHO COOTBETCTBYOLWEN Tabauupl
(cm. pucyHOK 94) n npoxoauT npoueaypy aBTOMATUYECKON NPoBepKK. B cnyyae obHapyKeHuUA
owmnbok Monb3oBaTento byaeT NPOAEMOHCTPMPOBAHO OKHO C COObLLEHMEM O TUME U MecTe
obHapyXeHusa owWnbKN, BblOpaHHbIN alin byaeT aBTOMATMYECKM 3akpbiT, a paboTa
Nno cooTBETCTBYOLLEN TabauLe byaeT 3ab/10KMpoBaHa.

Ananwzatop XUT x

Crpora N22310 tabauusl conpoTUBAEHWNA COLEPHUT HELOMYCTMMOE 3HaYeHNe CONpoTMBAEHMA!

PucyHok 96 - Mpunmep oKHa ¢ coobuieHnem o HangeHHoM owmnbke
B BblIbpaHHOM ¢aiine Tabamupbl CONPoOTUBAEHUA

B pesynbTaTe aHanusa d)aﬁﬂa C Ta6l'II/ILl,el7I HaXo4ATCA U BblAENAKOTCA caegyrowmne sHa4eHnA:

e MWHMMaNbHOE 3HayeHMe TOKa (MOLLHOCTWU, COMPOTUBNAEHUSA), OHO Ke MOXeT bbiTb
MaKCMMaNbHbIM 3HaYE€HMEM TOKa WAW MOLLHOCTM paspsaga (Co 3HakKoM MUHyc), A
(BT, Om);

e MaKcMManbHOe 3HayeHue TOKa (MOLLHOCTM, COMPOTUB/IEHMA), OHO e MOXeT bbiTb
MWHUMA/NIbHbIM 3HaYeHMEM TOKa WM MOLLHOCTM pa3psada (co 3Hakom MuHyc), A
(BT, Om);

e Obuwasa ganTenbHOCTb Tabauupbl, C.

Obwana AanTenbHOCTb Tabnuubl ONpeaenseTcs Kak pPasHOCTb 3HAYEHUA BPEMEHMU
U3 nocnegHen cTpoku darina Tabanubl M BpeMeHW W3 NepBOM CTPOKM danna Tabauubl.
3HayeHMe BpeMeHM U3 NepBON CTPOKM Tabnuubl He 06s3aTeNbHO A0MKHO ObiTb HyneBbim
N MOXeT umeTb ntoboe 3HauyeHune. OTcYET BpeMEHM B Xo4e BbIMNONHEHMA Tabauubl BeaeTcs
OT 3HaYeHMA BPEMEHM U3 NEPBOMN CTPOKM (cm. nogpasgen 11.18.1).
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HallieHHble MMHMMaNbHOE N MAaKCMMA/IbHOE 3HAaYeHME TOKa (MOLWHOCTM, CONPOTUBNEHUS),
a TaK)Ke BblYUC/NEHHAA ANUTENbHOCTb Tabanubl, 0OTOOPAXKAOTCA B COOTBETCTBYHOLLMX NOAAX NOA4,
OKHaMM 3aZaHHbIX Tabauy, (Ccm. pucyHok 97):

AHANME TatnMus! BLINODNHEH AHANME TatMLEL BHINMOMNHEH AHANME TatnUs!: BLINONHEH
P WHHMaNEHEIA TOK N0 Ta0AHLE: -329.42 A MUH. MOWHOCTE NO TaGAHUE: -988.25 Br MuH, ConpoT-8 No Tagnuue: 10.000 Om

I sk CHManeHelR ToK no Tadmue: 43379 A Matkec. MOWHOCTE NO Tag e 1301.38 Br Makc. conpor-e no Tagakwe: 100.000 Om
JauTenbHOCTE No TagaMLE: 25041 ¢ NAuTEnEHOCTE No Tatarue: 1238.00 ¢ NAvTenEHoeTE No Tatdarwe: 100.00 ¢

PucyHoK 97 - Pe3ynbTaTbl aHaM3a BbIOpaHHbIX $palinos ¢ Tabamuamm Toka,
MOLLHOCTM U CONPOTUBNEHMUSA

3HayeHUsa ToKa, MOLLHOCTU U COMPOTUBNEHMA, 3adaHHble B $aitnax C COOTBETCTBYHOLLMMM
Tabnmuamm, moryT 6biTb CKOPPEKTUPOBAHbI (YMHOMKEHbI, OTMaclITabupoBaHbl) Ha MHAWBM-
AYyanbHbIM ANA Kaxkaon Tabauubl KosadoduumeHT macwTtaba (MHOMKWUTENb TOKa, MOLLHOCTU
WAWN CONPOTUBAEHUSA).

KoadpdpuumeHT macwraba (MHOMKWUTENb) ANA KaxkaoW Tabavubl 3a4aeTca B OKHe
"MHoOXUTenb ToKa (MowHocTK, conpoTuBaeHua)" (cm. pucyHok 98) m moxkeT ObiTb BblOpaH
Monb3oBaTenem n060Oro 3Ha4YeHUs, a TaKKe MOXKeT bbiTb oTpuuatenbHbiM (4na Tabauubl
conpoTmeeHns KoaddUUMeHT macluTaba AoaKeH bbITb TO/IbKO MOJIOKUTEIbHbIM).

3To No3BOMAET NOAOrHaTb 3HAYEHWUS TOKA, MOLLHOCTU U COMPOTMBAEHUA M3 BblBpPaHHbIX
dannos nog napameTpbl TectTupyemolx XUT nam noa napameTpbl MCNONb3yemoro AHaansaTtopa
(nnn rpynnbl AHanu3aTopoBs, 06beANHEHHbIX 411 Napasi/ieNibHoM paboTbl, cm. pasaen 12).

Ucnonb3sya KoadpduumeHT macwTtaba (MHOMKUTENB) CO 3HAaKOM MWHYC, CTaHOBUTCA
BO3MOXHbIM CMEHUTb 3afaHHble B Tab/MLe 3HaYEeHUs TOKa UM MOLLLHOCTU 3apsAaa Ha TOK UK
MOLLHOCTb pa3pAga u Haobopor.

ONANTeNbHOCTb BbIBPaHHbIX TabaKnL, MOXKET BbiTb CKOPPEKTUPOBaHA (YMHOMeHa, OTMacLLTa-
6upoBaHa) Ha MHAMBMAYA/IbHLIN ANA Ka)KA0W Tabauvubl MHOMUTENb BpemeHn. MHOoXuTeNb
BPEMEHWN ANA Kaxkaon Tabnuupbl 3agaetca [onb3oBaTenem B oKHe "MHOKuUTeNb BpemeHu"
(cm. pucyHOK 98). MHOXUTENb BPEMEHU MOXKET UMETb /1t060e NON0KUTEIbHOE 3HAYEHME.

—

MHosmMTENE TOKa: 015 MHosrent MowHocTH: |-1 MHosuTen: conpotueneHua: |0

=

MHowuTE b BpEMeHH: |2 Muowurenk spere: |05 MHOKMTENE BREMEHM: 1

PVICVHOK 98 - MHOXUTENN TOKa, MOLWHOCTH, cOnNpoTuBAEHNA N BpEMEHWN ONA Bbl6paHHbIX
TZ:\6I'II/IL|I TOKa, MOWHOCTUN U CONpPOTUBAEHUNA

Mpu paboTte no Tabanuam npnbOpP MCNONb3YET 3HAYEHUA TOKA, MOLLLHOCTWU, CONPOTUB/IEHNSA
N BpeMeHu U3 BblbpaHHbIX ¢pannosB ¢ Tabanuamm, CKOPPEKTUPOBAHHbIE HA COOTBETCTBYIOLLMNE
3agaHHble MNonb3oBatenem KoaddpuumeHTbl MaclwTaba (MHOXKUTENN).

MaKcMManbHble UM MUHUMAJIbHbIE 3HAYEeHUA TOKa, MOLWLHOCTM U COMPOTUBAEHUA,
CKOPPEKTMPOBaHHbIE HAa 3a4aHHble KO3dPMUMEHTbI, 0TObparkatloTca B COOTBETCTBYIOLMX MONAX
nog okHamu BBoga KoaddMuneHToB MacliTaba n BpemeHu (CM. pucyHoK 99):

MuHMManbHBIR Tok K onondenuo:  -49.41 A MMH. MOWHOCTE K MCNOAHEHMHD: -1301.38 Br MuH. conpoT-2 K MCNoAHEHLID: 1.000 Om
MarcumaneHe i Tok K MononHeH9o; B9 07 A Makc, MOWHOCTE & MononHeryi:  988.25 Br M akc., conpoT-2 K MCNoAHEHKKD: 10.000 Om
NNHTENBHOCTE K HENOAHEHWI: 500.82 c JLAMTENEHOCTE K MCMOAHEHHID: 619.00 ¢ JAMTENEHOCTE K HCNOAHEHMID: 1000.00 ¢

PucyHOK 99 - MMHMMabHbIE M MaKCUMa/IbHble 3HAYEHMA TOKA, MOLWHOCTM U CONPOTUBEHMUA
13 BblObpaHHbIX TabUL, CKOPPEKTMPOBAHHbIE Ha 3afaHHble KO3dPULNEHTDI

CKOpPpPEeKTUPOBaAHHbIE 3HAYEeHUS TOKa, MOLWHOCTM, COMNPOTMBAEHMA WU AJUTENbHOCTU
AOJ/IKHbI Monagath B pabounin ananasoH ucnonbsyemoro AHanmnsatopa (rpynnbl AHaAn3aTopos,
06beMHEHHbIX ANA NapannenbHol paboTbl). 3HaYeHMA NapaMeTPOoB, BbiIxogAWMe 3a nNpeaensl
paboyero AuanasoHa MCNoAb3yemoro npubopa MOACBEUYMBAIOTCA KPaCHbIM  LLBETOM,
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a BK/IOYeHMe Takoh Tabauubl B nporpammy TecTupoBaHua XUT CTAHOBUTCA HEBO3MOMKHbIM

(cm. pucyHok 100).

MUHMMANEHBIE TaK N0 TaBaHuE: -329.42 A MUH. MOLHOCTE N0 TafnMLe; -988.25 Br M. conpoT-e Mo Tafiniue: 10,000 Om
M akcumanbHeld Tok no Tadmdue: 43379 A Makc. MowHoCTE No Tadnuue: 1301.38 Br Makc. conpaT-e no Tatndue: 100.000 Om
JnMrenEHoOCTE Mo TatnHye: 25041 ¢ T avrensHocTE No Tadnuue:; 1238.00 c I avTensHocTE No Tadnuue: 100.00 c
MHO#MTENE TOKA: 2 MHoxWTENE MOWHOCTH,  |-1 MHoxuTENE conpoTHenequa: |0.007

Muomurens epemerd: |1 MHomurens spermene: | 0.0007 MHomKTENE BpEMEHI: 10

MWHMMANEHBIE TOK, K MCNonHeHWD: -658.83 A MUH. MOWHOCTE K HENOAHEHMID: -1301.38 Br MUH. CONpOT-2 K MCNOAHERMHID: 0.010 Om

M ak.curanbHeI Tok K wenonsenun: 867 59 A Makc. mowHocTe K Henonsenw:  ‘988.25 Br Makc. conpoT-e K MCNoNHEHMHID: 0100 Om
JAuTenEHOCTE K MCNONHEHMIO: 25041 ¢ JAMTEAEHOCTE K HCMOAHE HMK: 012 c JTAMTEAEHOCTE K HCMOAHE HUK: 1000.00 ¢

PucyHok 100 - 3HauyeHus, BbiIxoAsALMe 3a Npeaesbl BO3MOXKHOCTEN NCNOJIb3yeMoro npmnbopa,
NoACBEYNBAIOTCA KPACHbIM LLBETOM

JlnHeliHble WwKanol "BoinonHeHue:", a TakKe nHAnKaTopsbl "Bpems:" n "Tok:" ("MoLwwHocTb:",
"ConpotusneHue:") (cm. pucyHok 101) cTaHOBATCA aKTMBHbIMM HEMOCPEACTBEHHO B XoAe
BbINO/IHEHMA COOTBETCTBYIOWLEro wWara paboTbl No Tabauue TOKa, MOLWHOCTU UK
CONPOTUB/IEHMA, W OTPAXKAIOT X0, BbINONHEHMA TabaAuubl, TeKywee 3Ha4YeHWe BpPEeMeEHMU
no Tabauue (CKOPpPEKTMpPOBaHHOE Ha 3aJaHHbl [10/1b30BATENIEM MHOMUTENb BPEMEHMW)
M MFHOBEHHOE McnonHAemoe no Tabauue 3HayeHWe TOKA, MOLLHOCTU WAWU COMPOTUBAEHUA
(mrHoBeHHOe 3HauyeHMe napameTpa no Tabnvue, CKOPPEKTUPOBAHHOE Ha 3aJaHHbIN
Monb3oBaTenem KoapduumeHT maclwiTaba ToKa, MOLLHOCTU MU CONPOTUBNEHMUSA).

B InonHeHue:
Bpema; 0.00 ¢

BeinoaHEHHE: [—
Bpera; 589,90 ¢ MownocTe: 233.55 Br

BrinonHeHwe:

Bpers; 0.00 ¢ Tow: 0,00 A Conporuenetue; 10000 Dm

PucyHok 101 - MHAMKATOPbI BbINOHEHUS U TEKYLLIMX MTHOBEHHbIX 3HAYEHUI NapaMeTpoB
npu pabote no TabanLam TOKA, MOLLHOCTM U CONPOTUBAEHUS

KHonKku "3aKpbiTbh" (CM. pucyHOK 94) npeaHa3Ha4yeHbl A41A 0TKasa OT BblbpaHHOM Tabanubl
TOKA, MOLLHOCTM UKW CONPOTUBNEHUA, U OYUCTKM COOTBETCTBYIOLLLENO OKHA TabumLbl.

KHonKkn "OTKpbITb...", "3aKkpbiTh" (CM. pucyHOK 94), a Tak¥e OKHa BBOAA KO3pdULMEHTOB
(MHOXWUTeNen) TOKa, MOLLHOCTU, COMPOTUB/IEHUA U BPEMEHW AN COOTBETCTBYHOWMX Tabauy,
(cm. pucyHok 98), 6byayT AocTynHbl AnA paboTbl (aKTUBHbI) TONbLKO MPU YCTAaHOBAEHHOM
coeanHeHnn mexay KomnbtoTepHbim WHTepdericom w  Tpebyembim  AHanMsaTtopom
(nMbo Bcemun npubopamu, BbIBpaHHbIMW AAS NapannenbHoi paboTbl), TONbKO, ecan npubop
(npnbopbl) HaxoauTca B coctoaHUM "MIPOCTON" (roToB K paboTe), U TONbKO ecnu BCe AaHHble
M3 BHYTpeHHel namsaTn npubopa (npubopos) nepeadaHbl Ha KomnbioTepHbit UHTepdelic
N BHYTPEHHAA NamaTb Nnpubopa (npubopos) nycta (cm. pasaen 22).

Bo Bcex ocTanbHbIX caydaax KHonku "OTKpbITh...", "3aKpbIiTb", a TaKXKe OKHa BBOAA
KO3pPULMEHTOB (MHOXUTENEN) TOKA, MOLLHOCTWU, COMPOTUBNEHUA U BPEMEHU ANA COOTBET-
CTBYIOLWMX Tabany, 6yayT 3a6/10KMpPOBaHbI.
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20.4 CrpaHuua "TPAOUKN"

CtpaHuua "lTpadukn" Heobxoauma pana oTobparkeHMAa 3apALHO-PA3PALHbLIX KPUBbIX
TecTupyemoro Ha npubope XUT u nos3sosseT cieauTb 3a XO040M MpoLecca TecTUpoBaHuUA
B peasibHOM BpeMeHu (cm. pucyHok 102):

E_I ¥p1 IP192.168.100.201 AHANM3IATOP XIAMYECKIX MCTOYHWKOR TOKA ACKT5.48.1750.1 - O st
Sanaum T &tk I paduik Pesynetarel | Aranus HacTporiku CocToAnue
Owue [padHkM 3apAla-paspAaa / pasEepTiH
- OeekT: LiTi 28ah. Tpadguem LI, 1[K).
U 10 : o
Tek.+npeg. /1 *
Beoetoukn = 275
UIFPRT
EERENN
ESR
OYnCTHTE
Wrana U, B
3
i
Wranal, & m
LA o6 =
a0 S <
-90 : 1.5 -0 ¥
o -
Wkana P, BT E
240 I 1.257 15
-240
1 --30
Wkana B, Om
0.06 075 45
a
Wkana T, °C 0.5 L 50
50
20 0.25 75
Wrkn ESH, O
0.003 1] T 7 i i i 7 i 7 ] 7 7 i i U 7 7 i 7 7 i i
o2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 Ik I\ 40 42 44 b
0 Bpera, mMuH g
YnpaeneHue = @108: 2.70 B e N0 AKNNYEH Hacrpaiika Mpocrorp RAW-pesynsTaTos
anpaseHue c 2 BKT: Cetka )
Pesare: CHOY T ok @75 1134 | . | Pot _Orepere.. | Uia:?
Unkn: 340 War: 5 Terneparypa: 39.5°C Ton W Touku [l | 0202 |

PucyHok 102 - CtpaHuua "Ipadukn" KomnbtotepHoro UHTepdeica Ypl

[NaBHbIM KOMMNOHEHTOM cTpaHuubl "Tpadukn" asnsetca obnactb noctpoeHma rpadpuKkos
3apaga-paspaga rectmpyemoro XUT.

B obnactb noctpoeHunsa rpadmkoB MoryT ObiTb BbiBeAEHbl caepylowme napameTpbl
TectupoBaHna XUT (no pBa napameTpa OAHOBPEMEHHO B pPas/IMYHbIX KOMOMHaLMAX,
B 3aBMCMMOCTM OT BPEMEHMU UN B 3aBUCMMOCTU ApYT OT Apyra):

e HanpsaxeHue Ha XUT, U, B;

e ToKuepes XUT, |, A;

e MouHocTb Ha XUT, P, BT (MowwHocTb P = Hanpsixenne U - Tok |);

e ConpotusneHue paspaga XUT, R, Om (ConpoTtusneHue R = HanpsaskeHnme U / Tok |);
e Temnepatypa XUT, T, °C;

e ESR XWUT (cm. pasgen 14.2, 14.3), Om.

N3 3Tux Wwectr napameTpoB OAHOBPEMEHHO B 061aCTb NOCTPOEHUA rpaduKoB moryT bbiTb
BbIBEAEHbl ABa NapameTpa B pPas3/IMYHbIX KOMOWMHAUMAX B 3aBUCMMOCTM OT BPEMEHMU
WAN B 3aBUCMMOCTM APYr OT Apyra.

ConpoTtusneHune paspaga XUT R BbiBOAUTCA Ha rpaPuKM TONbKO ANA Tex Toqu*,
ANA KOTOpbIX HanpaxeHue Ha XUT nonoxutenbHo, a Tok yepe3 XUT oTpuuaTeneH (To ectb
npoucxoant paspag XUT B 061acTU NONOKUTENbHbIX HanpaxKeHwui). [na ocTaNbHbIX TOYeK
conpoTusneHue paspaga XUT BbIUMCAATLCA U BbIBOAUTLCA HA rpadmKn He byaerT.

MouwHocTb Ha XUT BbIBOAUTCA Ha FPadurKM C TEM }Ke 3HAKOM, YTO U TOK Yepe3 XUT.

* CM. nepeyeHb NPUHATbIX COKPALLEHNIN U 0603HAYEHUA.
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Ona Kaxaoro napameTpa MOXHO 3adaTtb UBeT rpaduKka. Ona Bbibopa useTa rpaduka
KOHKPETHOro napameTpa HeobxoAMMO HaxKaTb Ha COOTBETCTBYHOLWMMA LBETHOM KBagpar
B obnactn "O6bwme" (cm. pucyHok 102). Mpu 3TOM OTKpbIBAeTCA AMaN0OroBoe OKHO Bblbopa
LiBETa, KOTOPOE NO3BO/IAET 334aTb LBET 419 KOHKPETHOro rpaduka (cm. pucyHok 103):

X

Lger

OcHoBHBIE UBETE:

-
=

HEEEN ]

HEEET
EEEENEN
EEENET |
TTHENEN
EEEENT
THEENET

ﬂDﬂDnHMTE:J'IbeIE LEETa!
EEEEERN
EEEEEN

OnpenenvTe useT =3 |

QK | OmenHa

PucyHok 103 - OkHo BbIbOpa uBeTa rpadpuKkos napametpos (U, I, P, R, T, ESR)

MWHUMYM M MaKCMMYM LIKanbl 06/1acTM NOCTPOEHUA rpadMKOB HaCTPauBaEeTCA OTAE/bHO
ansa kaxgoro napametpa (U, I, P, R, T, ESR). HacTpolika wKan Ans napameTpoB OCYLLECTBAAETCA
B cooTBeTcTBeHHO obnactax "Wkana U, B", "Wkana I, A", "Wkana P, Bt", "lWKkana R, Om",
"Wkana T, °C", "LLKkn ESR, Om" (cm. pucyHok 102).

B OKHa HaCTPOMKM LWWKan BBOAATCA 3HAYEHUA MUHMMYMA M MaKCMMyMa LWKaabl AnA
KOHKPETHOro napameTpa, BBOAWUTb 3HAYEHUA MUHMMYMa U MaKCMMyMa MOXHO B /0bbixX
coyeTaHuAXx.

LWKanbl napameTpoB B 061acTM MNOCTPOEHMA rpaduKoB pasgenieHbl Ha 12 OCHOBHbIX
AeneHnin. [Ona  npaBUAbHOTO OTOOpaKeHUsi CeTKM 06n1acTM  MNOCTPOeHMA  rpaduKoB,
PEKOMEHAYeTCA BBOAUTb TakKMe 3HAYeHUs MUHMMYMa M MaKCMMyMa [AAsi KOHKPETHOro
napameTpa, 4Tobbl pasHULA MeXAy BBEAEHHbIM MaKCMMYyMOM M MUHUMYMOM XOPOLLO
Aenvnacb Ha 12 6e3 BO3HMKHOBEHWSA MPPALLMOHAIbHbBIX YMCEN.

B obnactu "Obuime" HaxoaATCA TPU BbiNadatoWmxX CNMCcKa, NpeaHa3HadyeHHble aas Bbibopa
KOMOMHaUMM nNapameTpoB, HEOOXOAMMBIX ANA OTOOpaxKeHUa Ha rpaduKax 3apaga-paspasga,
HaCTPOMKM pexkMma OTODparKeHUs OaHHbIX ANA TEKyWero u npeaplayLliero UMKNO0B, a TaKkKe
OrpaHUYEHMN KONMYECTBA TOYEK, NO KOTOPbIM CTPOATCA rpaduKkm (cm. pucyHok 104):

AL e

L. T(H <
Tek. +npea. /1 -
BoeTouwn -

PucyHok 104 - O6nacTb HaCTPOMKM BbIBOAA AaHHbIX Ha rpaduKmM 3apaga-pa3pasa

[aHHble Ha rpaduKn 3apaga-paspaLa MOMKHO BbIBOAWUTD B C/IEAYIOWMX PEXMMAX:

o TONbKO TEKyWMA BbINOAHAEMbIN UMKA (AMB6O AaHHble ANA UMKNa M3 BblbBpaHHOro
ncTopuyeckoro damnna nepBUYHbIX AaHHbIX, CM. pa3aen 21);
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o TeKywMmi BbINOAHAEMbIN LKA (AMOO AaHHble ANA UWKAA U3 BbIBPaHHOrO NCTOPUYECKOro
dana nepBUYHbIX [AaHHbIX), a TaKXKe Mpeablaylnii  3aBepLUEHHbIN  UMKA
(nbo pmaHHble M3 ucTopuyeckoro danna Ans nNpeabliaywero UMKNa, OTHOCUTENbHO
UMKNa B BblbpaHHOM ucTopuuyeckom darine). Mpu atom rpadvkn gns npeablayLero
LUWKNa PacnonoXeHbl c/1ieBa OT TEKYLLEro UMKAa (Tak, Kak 3TO NMPOUCXOAMUNO MO Xoay
BpemeHu). [aHHbIA peMm oTobpaxkeHus yaobeH AnAa HabAwaeHUs 3a XO4AO0M
TECTUPOBAHMA B peasbHOM BpemeHu. [pu aTtom B 06/1acTM NOCTPOEHMA rpaduKos
oTobOparkaeTcA OAWH TMOJIHbIM 3aBEepLIEHHbIA NpeablaylWnii UWMKA, U HENoJIHbIN
BbIMO/IHAEMbIA  Tekywuin. [pu  3aBeplleHUMM TEeKyWero LUMKAa OH CTAaHOBUTCS
npeabiaywmm, a NpoLWbli NpeablayWwmnii UMK yaanaetca us obaactn rpadmkoB. Takum
obpasom, rpadpuKkn guHammnyeckn obHOBANAKOTCA, HO B 061acTu rpadmnKoB Bcerga MOXKHO
HabnAaTb OAWH MOJIHLIN 3aBEPLUEHHbIN LMKA NPOrpaMmmMbl TECTUPOBAHMA M YACTUYHO
TEKYLLNIM BbINOJHAEMbIN LK.

e TeKyLWui BbiNO/HAEMbIN UMKA (nMbo AaHHble AN1A UMKAa U3 BbIOPAHHOIO NCTOPUYECKOTO
dalila  MepBMUHbIX [AaHHbIX), a TaKXe nNpeabplaylwmii  3aBepLIeHHbIA  LUMKA
(nmbo paHHble U3 ucTopuyeckoro daina Ana npeablayliero LUWKAa, OTHOCUTENIbHO
UMKNa B BblOpaHHOM mucTopuyeckom daiine). Mpu atom rpadmku ona npeaplayLiero
LMKNA PacrnonoXeHbl c3aau, nogd rpaduMkammn Ons TEKYLEero UuKaa, Takum obpasom
rpaduKkmn Ana TEKYLLEro BbINOJHAEMOro LUMKAA OKa3bIBAOTCA HA/IOMKEHHbIMU Ha rpadumKm
ONA NpeAblaylwero 3aBeplleHHoro umMkna. [JaHHbii pexum otobparkeHusa yaobeH ans
HabnwaeHna 3a noBeaeHuem TecTupyemoro XWUT ¢ ObICTPO  U3MEHALWMMUCS
XapaKTepuUCTUKamn. B aTom perknume nerko BUAETb, HACKONbKO M3MEHWUAUCL rpaduKkm
3apaga-paspaga XMUT Ha TeKyLem UMKae OTHOCUTeNbHO rpaduKoB 3apaga-paspasaa Toro
*Ke XUT, HO Ha Npeablaywem LUuKkne.

Bbibop pexuma oTobpaxKkeHUs [AaHHbIX ANA TeKylero W npeablayuero LMKAoB
OCYLLEeCTB/IAETCA C MOMOLLbIO BTOPOro BbIMaAaloWEro CrMCcKa, PacrnofioXKeHHoro B obaactu
"Obwme" (cm. pucyHok 105).

0w mHe

L[t TI) v

Tek. +npeg. /1 -

T ek, +npeg, [

PucyHok 105 - HacTpoiika pexrma oTobparkeHUaA AaHHbIX AN1A TEKYLLErO U NPeaplayLLero
LMKNOB NPOrpammbl TECTUPOBAHMUSA

Mpumepbl oTobpakeHMa rpaduKoOB 3apaga-paspana B Pas/IMYHbLIX BapuaHTax HaACTPOMKK

peMma OTOOparKeHMA [aHHbIX ANA TEeKylWwero v npeaplaylwero UMKAOB nNpeacTaB/eHbl
Ha pucyHkax 106, 107 n 108.
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E_l ¥p1 IP192.168.100.201 AHANMZATOP XMMWYECKNX MCTOYHIMKOE TOKA ACKT5.48.1750.1 - O bt
3agauu Tatnuust Tpaduku PesynsTarel AHANME HacTpotiku CocToaHue

Otiwme [patuki 3apAna-paszpana ¢ paseepTEu
Oemer: LiTi 268h. Mpadiarm LI, ().
UL 1K) - 3 a0
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Boetouwu v 275 7o
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YnpaeneHue HacTpoiika MNpocraotp RAW-pesyneTaros

Cerra: .
We ?
FoH: u

W Touku | ||||| | |

Hanpasenwe @108: 2.70 B Ofeekr: NOAKNODYEH
Pesan: CHCY Tok @75k 106 A |

Wmem 340 War: & Termnepatypa: 393°C Cran |

PucyHok 106 - BbiBo4 Ha rpadMKu gaHHbIX TONbKO 414 TEKYLLEFO BbINOAHAEMOrO LMKNA
(Ha rpadmkax byaeT nokasaHa TONbKO BbINMOJHEHHAA YaCTb TEKYLLEro LUUKAa)

E_l ¥p1IP192.168.100.201 AHATNIATOP XMMWYECKMX MCTOYHWMKOB TOKA ACKT3.48.1750.1 - O X

3agauu Tatnuust Tpaduku PesynsTarel AHANME HacTpotiku CocToaHue
O6wue [patuki 3apAna-paszpana ¢ paseepTEM
Oereer: LiTi 264h. Mpadien LI, ().
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YnpaeneHue HacTpoiika MNpoctorp RAW-pezyneTaros

Cerka: .
We ?
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W Touku | ||||| | |

Hanpasenwe &108: 2.70 B Ofeexr: NOAKNODYEH
Pesan: CHCY Tok @754 11.34A |

Wmem 340 War: & Termnepatypa: 395°C Cran |

PucyHok 107 - BbiBoA, Ha rpaduKmM AaHHbIX A1 TEKYLLErO BbIMOJIHAEMOro LMKAa,
a TaKXe 4na npeablayLiero 3aBepLlleHHoro umkna. Npadukn gna npeablaywero uykna
HaxoAATcA caieBa oT rpadMKOB BbINOHAEMOTO LIMKNA, B COOTBETCTBME C XO40M BPEMEHW.
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PucyHok 108 - BbiBoa Ha rpadMKKM gaHHbIX A0S TEKYLLETO BbIMOAHAEMOrO LUKAA,
a TaKXe onAa npegblaywero 3aBepLlieHHoOro umkna. Nypadukm ans npeaplaylwiero 3aBeplieHHoro
LMKNa HaxoaAaTcA €3a4mM 3a rpaduKamm oA TeKYLLEro BbIMOJHAEMOrO LUUWKAA U OKa3blBatoTcA
NOANOXEHHbIMM Mo, rpaduKnM ANA TEKYLLETO BbINONHAEMOrO LMKAA.

Bbi6op Hy*KHON KOoMBUHauum napametpos (U, I, P, R, T, ESR) gns otobpaxkeHusa B obnactu
NOCTPOEHUA FPAaPUKOB, OCYLLECTBAAETCA C MOMOLLbIO BbIMNALAOWErO CNUCKA, PACMOIOKEHHOTO
ceepxy obnactu "O6wume" (cm. pucyHok 109):
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I[t), ESRilt]

Tt ESRIH]
PIEL 10t
Rit], It

PucyHok 109 - Bbibop KoMOBMHaUUM NapaMeTPOoB, BbIBOANUMbIX Ha rpadmKm

Mmerowmeca napametpsbl (U, |, P, R, T, ESR) MO’HO BbIBOAUTb Ha rpaduKn B CeayIoLLInX
KOMBUHaumax:

. U, 1" . "P(V), 100" * "ESR(U)"
. U, PO o "R(Y), 10" « "ESR()";
o "U(D), R(Y)" . U, T o "ESR(T)"
o "U(t), ESR(Y)" o "I(t), T(O"; . Uy

e "I(t), ESR(t)"; e "P(t), T(t)"; e "I(U)".

o "T(t), ESR(Y)" o "R(Y), T

t — TeKylLee Bpema npoLecca TeCTUPOBaHMA OT Havana LUKKANa 3apaga-paspaga XUT.
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Bbibop KombGbuHaumm "U(t), I(t)" npuBoaMT K oOTOOparkeHUOo B 061aCTU MOCTPOEHUSA
rpadmkoB 3aBucuMocTert HanpsaxkeHma Ha XUT U n Toka yepe3 XUT | ot BpemeHun. HanpsaxkeHne
Ha XUT U BbiBOAUTCA NO WKane cnesa, TOK Yepe3 XUT | — no wkane cnpasa. NonoKutenbHole
3Ha4yeHMA TOKa B OOLLEM Cnyyae COOTBETCTBYIOT npoueccy 3apaga XUT, oTpuuatenbHble —
npoueccy paspaga. HWKHAA WKana — LWKaNa BpemeHW (HAacTpauBaeTcA aBTOMATUYECKW)
(cm. pucyHok 107).

Bbibop KombuHaumm "U(t), P(t)" npuBoguT K OTOGpa)keHWo B 061aCTU MOCTPOEHMA
rpapuKkoB 3aBucMmocTer HanpsxkeHna Ha XUT U m mowHoctm Ha XWUT P oT npouecca.
HanpsaxeHue Ha XUT U BbIBOAUTCA NO WKane caesa, MowHoOCTb Ha XUT P — no wKane cnpasa.
MonoXKutenbHble 3HAaYEeHMA MOLLHOCTU COOTBETCTBYIOT MONOXMUTENbHOMY TOKY uYepe3 XWUT,
n B 0bLwem cayyvae cOOTBETCTBYHOT Npoueccy 3apaaa XUT, oTpuuaTenbHble 3HaYEHMA MOLLHOCTH
COOTBETCTBYIOT OTPULATENBHOMY TOKY, M B 0bBLEM C/lydae COOTBETCTBYIOT MpoLeccy paspAsa
XWUT. HUKHAA WKana — WKana BpemeHu (HacTpanBaeTca aBTomaTuUyeckun) (cm. pucyHok 110).

KombuHayma "U(t), P(t)" no3BonseT NpoKOHTPOAMPOBaATb KayecTBO OTPaboTKn npmubopom
3agaHHON nporpammbl TectMpoBaHua XUT Ha warax 3apaga naum paspaga XUT noctoAHHOM
MOLLHOCTbIO, B peXume pasBEPTKM MOLLHOCTU, B pPeKMME MMMYAbCOB MOLLHOCTU, UAN MpH
paboTe no Tabaumue mowHoctn (cm. pasgen 11).
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PucyHok 110 - BbiBoa, Ha rpaduKM MrHOBEHHOIO HanNpPAXeHMA U MOLWHOCTU Ha XNT

Bbibop kombuHauuum "U(t), R(t)" npuBoant K oTOobparkeHutio B 06/1acCTM MOCTPOEHUSA
rpaduKoB 3aBMcMMocTel HanpaxeHna Ha XUT U u conpotmsnenuna paspaga XUT R oT BpemeHMU.
HanpaxkeHne Ha XWUT U BbIBOAMTCA MO LWKane cnesa, conpotusseHme paspaga XUT R
BbIBOZAMTCA NO LLIKa/e cnpasa (cm. pucyHoK 111).
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PucyHok 111 - BbiBoZ Ha rpadMKmM HanpaXKeHUa n conpoTmeaeHuna paspaga XUT

Conpotusnenue paspaga XUT R BbiBOAUTCA Ha rpaduKM TONbKO AN Tex TOl-IEK*,
ANA KOTopbix TOK Yyepe3d XUT oTpuuateneH (To ectb nponcxoaut paspag XUT). Ansa octanbHbIX
TO4YeK conpoTmeaeHmne paspasa XUT BbIUNCAATLCA U BbIBOAUTLCA Ha rpaduKkm He ByaeT u YacTb
rpaduka conpotnBaeHnn pa3paga R moxKeT oTcyTcTBOBaTb (CM. pUcyHOoK 111).

HWKHAA WKana — WKana BpemeHu npouecca (HacTpanBaeTca aBTOMaTUYECKM).

KombuHauua "U(t), R(t)" no3sonser NnpoKOHTPOAMPOBATb KayecTBO OTPaboTKn npmubopom
3agaHHON nporpammbl TectupoBaHua XUT Ha warax pa3paga XUT Ha 3agaHHOe MOCTOAHHOEe
CONPOTUBNIEHWNE, B pEXUMEe Pa3BEPTKM COMPOTUBAEHUA paspafa, B pPerMme WMMMNYAbCOB
COMPOTUB/IEHUA, @ TAK¥Ke B permme paboTbl no Tabauue conpoTnsneHma (cm. pasaen 11).

Bbibop kombuHaumm "U(t), ESR(t)" npuBoguT K oTObpaxkeHuio B 061acTM NOCTPOEHMUA
rpadmkoB 3aBucmmocten oT BpemeHn ESR XWUT, namepeHHOro meroaom nepuoamyeckoro
npepbiBaHUA TOKa WU B pPeXMMax WMMNYNbCOB TOKa, MOLWHOCTM WAW CONPOTUBAEHUA
(cm. nogpasaensl 14.2 n 14.3), n HanpaxeHusa Ha XUT U. ESR XUT BbiBoAUTCA NO LWKane Cnesa,
HanpskeHue Ha XUT U — no wKane cnpasa. HUXKHAA WKana — WkKaia BpemeHu (CM. pUcyHoK 112
M pucyHok 113).

ESR XUT moxKeT namepAaTbcA MeToAoM npepbiBaHUA TOKa yYepe3 XUT TOAbKO B perkumax
CHCC, CHCP, DCHCC, DCHCP, DCHCR, a Tak)e B pexmme pasBEPTKM TOKA, MOLLHOCTU WU
CONpPOTUBNEHMA pa3paga, W TOAbKO ecnan wmsmepeHue ESR 3agaHo M HacTpoeHo npw
dbopmMpoBaHUM NporpamMmmbl TeCTUpOBaHUA (cm. pasgensl 11, 14 n nogpasaen 20.2). Takxke,
MrHoBeHHble 3Ha4yeHnss ESR XUT moryT 6bITb NOAyYeHbI B peXMMaxX UMMYIbCOB TOKA, MOLWHOCTH
WUAN CONPOTUBNEHMUA. B OCTaNbHbIX peXnmax MrHoBeHHble 3HadeHnAa ESR XUT He namepsatoTces,
N ANA TaKUX PEXKMMOB YacTb rpadmKka ESR 6yaeT oTcyTcTBOBaTH (CM. pUCYHOK 112).

* CM. nepeyeHb NPUHATLIX COKPALLEHMI U 0603HAYEHWIA.
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PucyHok 113 - BbiBog, Ha rpaduKkm HanpaxkeHma n ESR XUT npu namepernn ESR
npuv CMeHe UMMYNbCOB TOKA B pPeXXMMe UMMYNbCOB TOKA
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Bbibop KombuHaumm "I(t), ESR(t)" npuBoauT K OTOGparkeHUto B 061acTM MOCTPOEHMUA
rpadukoB 3asucmmocten oT BpemeHn ESR XWUT, namepeHHOro meroaom nepuoamnyeckoro
npepbiBaHUA TOKa WAW B pPeEXMMax MMMNYAbCOB TOKa, MOLLHOCTM WU COMPOTUBAEHMUA
(cm. nogpasaens 14.2 n 14.3), n Toka Yepes XUT I. ESR XUT BbIBOAUTCA MO LWIKane cneBa, TOK
yepes XMUT | — no wkane cnpaBa. HWKHAA WKana — WKana BpemMeHW (HacTpamsaeTcs
aBTOMaTU4eckn). MoAcHeHMA K BbiBOAY Ha rpaduKkun pesynbtatoB namepeHua ESR cm. B ab3aue
c onucaHnem KombuHaumm "U(t), ESR(t)".

Bbibop KombuHauum "T(t), ESR(t)" npuBoguT K OTOGparkeHUto B 061acTM MOCTPOEHMUA
rpadmkoB 3aBucmmocten oT BpemeHn ESR XWUT, namepeHHOro metoaom nepuoamyeckoro
npepbiBaHUA TOKa WAW B pPEeXMMax MMMNYAbCOB TOKa, MOLLHOCTM WU COMPOTUBAEHMUA
(cm. nogpasgensl 14.2 n 14.3), u temnepatypbl XUT T. ESR XUT BbIBOAUTCA NO LWKane CAeBa,
Temnepatypa XUT T — no wKane cnpasa. HUXKHAA WKana — WKana BpemeHn (HacTpamsaeTca
aBTomMaTuyecku). Ecnm pgatumk temnepaTypbl XUT He nogKknawueH K npubopy, pesynbTaThbl
nsmepeHma temnepatypbl XUT Ha rpadumku BbiBOAUTLCA He OyayT. MMOACHEHMA K BbIBOAY Ha
rpadumku pesynbtatoB MamepeHus ESR cm. B ab3aue c onncaHnem kombuHauum "U(t), ESR(t)".

Bbibop KombuHaumm "P(t), I(t)" npuBoaMT K oTObpaxkeHuio B 06/1acTM NOCTPOEHMA
rpadmkoB 3aBUCMMOCTEN MOLHOCTM HA XUT P n mrHoBeHHOro Toka Yepe3 XUT | oT BpemeHwu.
MowHoctb Ha XUT P BbiBOAUTCA NO WKane cneea, TOK 4vepes XUT | — no wkane
cnpaBa. MoNoKnTenbHble 3HAYEHUA TOKA U MOLLLHOCTM B 06LL,EeM c/ly4ae COOTBETCTBYIOT 3apsay,
oTpuuaTtesbHble — B 06wem caydyae COOTBETCTBYHOT pa3pAay. HMKHAA WKana — WKana BpeMeHun
(HacTpanBaeTcs aBTOMATUYECKM).

Bbibop KombuHaumm "R(t), I(t)" npuBoaMT K oTObBpaxkeHuo B 06/1aCTM NOCTPOEHMUA
rpadpMKoB 3aBMCUMOCTEN conpoTtuBaeHus paspaga XUT R n Toka yepes XUT | oT BpemeHwu.
ConpotmnsneHue paspaga XUT R BbiBOAMTCA NO WKane cnesa, TOK Yyepe3s XUT | — no wkane
cnpasa. [lonoXKutenoHble 3HayeHMA TOKa B obWem c/aydyae COOTBETCTBYHOT 3apaay,
oTpuuaTenbHble 3Ha4YeHMA B 06LLEM Cay4yae COOTBETCTBYHOT pa3pAaay. HMXKHAA WwKana — wkana
BpeMeHM npouecca (HacTpamBaeTca aBTomaTuyecku). [osACHEHMA K BbiBOA4Y Ha rpadukm
conpoTusaeHua pas3paaa R cm. B ab3aue c onncaHmem kombuHauum "U(t), R(t)".

Bbibop KombuHaumm "U(t), T(t)" npmBoamt K oTOOpaxkeHMo B 06/1aCTM MOCTPOEHMA
rpadpMKoB 3aBUCMMOCTEN OT BpemeHWn HanpsxeHns Ha XUT U wn temnepatypol XUT T.
HanpsaxeHue Ha XUT U BbIBOAUTCA MO WKane caesa, Temnepatypa XUT T — no wkKane cnpasa.
HWKHAS WKana — WKana BpeMeHu (HacTpamsaeTca aBTomaTMyecku). Ecam gatumk Temnepatypbl
XUT He nogkntoyeH K npubopy, pesynbTatbl M3mepeHus Temnepatypbl XUT Ha rpadukm
BbIBOAMTLCA He byayT.

Bbibop KombuHauum "I(t), T(t)" npuBogMT K OTOGparkeHW B 061ACTU MNOCTPOEHMUA
rpadMKoB 3aBMCMMOCTEN OT BpemeHM Toka Yepe3 XUT | n temnepatypbl XUT T. ToK yepes XUT |
BOAMTCA NO WKane cnesa, Temnepatypa XUT T — no wKane cnpasa. HMXKHAA WKana — WKana
BPEMeHU (HacTpamBaeTca aBTOMaTUYeCKM) (CcM. pucyHoK 114). Ecnm gaTuuk Temnepatypbl XUT
He NogKnYeH K npubopy, pesynbTatbl U3mepeHna Temnepatypbl XUT Ha rpadmKun BbIBOAUTLCA
He byayT.

Bbibop KombuHaumm "P(t), T(t)" npmBoauT K OTOGpa)keHWo B 06/1aCTM MOCTPOEHUA
rpadMKoB 3aBUCMMOCTEN OT BpemeHU molHocTn Ha XUT P n temnepatypbl XUT T. MowHocTb
Ha XUT P BoauTca no wkKane cnesa, Temnepatypa XUT T — no wkKane cnpasa. HXUXKHAA WKana —
WKana BpemeHM (HacTpamBaeTcs aBTomaTuyecku). Ecam  pgatumk  Temnepatypbl  XUT
He NogKNYeH K npubopy, pe3ynbTatbl U3MmepeHna Temnepatypbl XUT Ha rpaduKkm BbIBOAUTLCA
He byayT.

Bbibop KombuHaumm "R(t), T(t)" npuBoguT K oOTOOpakeHuo B 06s1aCTM MOCTPOEHMA
rpadMKoB 3aBUCMMOCTEN OT BPEMEHU conpoTmusaeHns paspaga XUT R u temnepatypbl XUT T.
ConpotusneHune paspaga XUT R Bogutca no wkKane cnesa, temnepatypa XUT T — no wkane
cnpaBa. HWKHAA WKana — WKana BpemeHW (HacTpamBaeTcA aBTOMaTMYecKu). lNoscHeHus
K BbIBOAY Ha rpadumku conpotmsneHuns paspaga R cm. B ab3aue c onuvcaHMem KombBUHauum
"U(t), R(t)". Ecnm patumk TemnepaTypbl XUT He nogkatoueH K npubopy, pesynbTaTbl U3MepPeHUs
Temnepatypbl XUT Ha rpadmKm BbIBOAUTLCA He ByayT.
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PucyHok 114 - BbiBog, Ha rpadunKkm ToKa yepe3 XUT n temnepatypbl XUT

Bbibop kKombuHaumm "ESR(U)" npnBoaunT K oTobparkeHnto B 061acTu NocTpoeHua rpadmkos
3asucumoctn ESR XUT ot HanpaxkeHmAa Ha XUT U. ESR XUT BblBOAMTCA NO WKane cnesa
M cnpasa, HanpsaxeHue Ha XUT U — no wkane cHu3y. MoacHeHUA K BbIBOAY Ha rpaduku
pe3ynbtaTtoB uamepeHus ESR cm. B ab3aue c onncaHmem kombuHaumm "U(t), ESR(t)".

Bbibop KombuHauum "ESR(1)" npusoauT K oTobpaskeHnto B 061acTM NocTpoeHua rpadpuKkos
3asmcumocTtn ESR XUT ot ToKa yepe3 XUT 1. ESR XUT BbiBOAUTCA NO LWKa/se CneBa M cripasa, TOK
yepes XUT | — no wKane cHm3y. MNoAacHeHMA K BbIBOAY Ha rpaduKu pe3ynbtatoB namepeHnsa ESR
cMm. B ab3aue c onncaHnem kombuHaumm "U(t), ESR(t)".

Bbibop KombuHauum "ESR(T)" npnBoanT K 0TobparkeHUto B 061acTh NOCTpoeHUA rpadrKoB
3asmcumoctn ESR XUT ot temnepatypbl XUT T. ESR XUT BbIBOAUTCA NO LWKase CieBa U Cnpasa,
Temnepatypa XUT T — no wKane cHu3y. MoAcHeHMA K BbiBOAY Ha rpaduKu pesynbTaTtos
namepenma ESR cm. B absaue c¢ onucaHmem KombuHaumm "U(t), ESR(t)". Ecnm patumk
Temnepatypbl XUT He noaxnoydeH K npubopy, pesynbTaTbl M3mMepeHus Temnepatypbl XUT
Ha rpadMKn BbIBOAUTLCA He ByayT M AaHHbIA pPeXMM O0TOOpaXKeHus rpaduKoB CMbIC/Ia UMETb
He bygerT.

Bbibop kKombuHaumm "U(I)" npuBoauT K oTobpakeHUo B 061acTu nocTpoeHusa rpadpuKkos
3aBUCUMOCTU HanpaxKeHmnAa Ha XUT U ot ToKa yepes XUT I. HanpaxkeHne Ha XUT U BbiBOAUTCA
no LWKase cieBa U cnpasa, ToK Yepe3 XUT | —no wKane cHM3y.

Bbibop KombuHauyum "I(U)" npuBoguT K oTobpakeHuto B 061acT NOCTPOEHUA rpadunKos
3aBUCMMOCTM TOKa 4depe3 XUT | oT HanpsaxeHua Ha XUT U. Tok uvepe3s XWUT | BbiBOAUTCA
No LWKane cnesa M cnpasa, HanpaxeHne Ha XUT U — no wkane cHu3y. [laHHasa dopma
oTOOparkeHns pe3ynbTaToB M3MEPEHWUIA MCMoAb3yeTcs npu uccnegosaHum XUT meTogom
Luknnueckoit BonbTAMnepometpum (LLIBA) (cm. pucyHok 115).

BbibpaHHaa KombWHAuMA napameTpoB BbIBOAUTCA B 3aro/0BKe, pPaCNONOXKEHHOM
HenocpeacTBEHHO Haz rpadmkamm (cm. pucyHok 115). Tam Ke BbIBOAMTCA Ha3BaHWE TeCTUpPY-
emoro XUT, BBegeHHoe paHee B nose "O6beKT:" Ha cTpaHuue "3agaun” (cm. pucyHoK 92).
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E_l ¥p1 IP192.168.100.201 AHATMIATOP XMMWYECKX MCTOYHWMEKOR TOKA ACKT5.48.1750.1 - O *
3agaum T atinuu sl [padukr PesyneTare AHanuz HacTpotiku CocToaHue
Oiwune Mpaduiky zapALa-pazpAna / paseepTEM
1) - Ofwerr: CK-3000-20. Mpague 1)
g0 90
Tex.+npea. 1 +
Boetoukm  * 751 79
UIFPRT
EEEENE B0 60
0 ESR
UHETMTE
45+ 45
Wranall, B
13 a0/ 3
1
Wranal, & 15+ 15
90 . .
30 £ 0 i) £
= =
Wkana F, Br
240 15+ 15
-240
-304 -30
Wrana R, O
0.06 45 a5
o
Wrana T, 'C B0 60
50
20 75 -7
WknESRK, Om
0.0043 " ) " u " " " " " " .
1 2 3 4 5 G 7 g 9 10 1 12 13 bmp
0 HanpaseHue, B :
YnpagneHue HacTpoiika MNpoctaorp RAW-pesyneTaros
HanpameHue @108 10.65 B Otbex: MOAKANYEH Cetka e
Pesoura: PAIBEPTKA U T ok (@75 8.0 A Do Ume: 2
Uk 11 War: 4 Temneparypa: 305 C | g | v Taouku | | | | | | | |

PucyHok 115 - 3aBncMmocTb ToKa yepes XUT oT HanpaxkeHnAa Ha XUT ana UBA

OrpaHM4YeHUa KOo/MMYecTBa TOYEK, MO KOTOpbIM CTpoATcA rpaduku 3apaga-paspasa,
334aeTcA C MOMOLLbIO BbINaAaloWEro CNMcka B NpaBon YacTn obnactu "BbiBoAUTb Ha rpadpuKkn”
(cm. pucyHok 116):

Owme

Rl TiH bl
Tek.+npen. /T -
BoeToukn -

A00 Toyek.
200 Toyek,

PucyHok 116 - Bbibop orpaHUYeHnsa KONMYECTBO TOYEK,
BbIBOAUMbIX HA rpaduKmM 3apAga-paspasa

Mpu BbibOpe nNyHKTa "Bce TOukn" (cm. pucyHoK 116) rpadmkm BbibpaHHON KOMbBUHaLUK
NapameTpOB BbIBOAATCA C UCMOMb30OBAHMEM BCEX MMEIOLMXCH TOYEK M3 TEKYLMX Pe3y/IbTaToB
TECTMPOBAHUA B peasibHOM BPEMEHU MU U3 BbIBPAHHbIX MCTOPMYECKUX dalinoB.

Mpu BblbOope nyHKTOB "5000 TOuek", "2000 Touek", "1000 Touek", "500 Touek" wunu
"200 ToueK", KOMYECTBO BbIBOAMMbIX Ha rpaduKM ToueKk OyaeT yMeHbLUeHO (MpopekeHo)
TakMm obpa3om, yTobbl 0blLEe KONMYECTBO TOYEK, MO KOTOPbIM OyayT MoOcTpoeHbl rpadpuKkm
3apaga-pa3pana, He NPeBbICUIO 3aJaHHOE OrpaHUYeHue.

OrpaHuMyYeHne Koan4ecTBa TOYEK, MO KOTOPbIM CTPOATCA rpaduKm 3apaga-paspasa, MOXKeT
6bITb NonesHo npu pabote ¢ 6onblWMMN 0O6bEMaMUM PE3YNbTaTOB U3MEPEHUN U CYLLECTBEHHO
yckopset paboty KomnbtotepHoro UHTepdeiica.

* CM. nepeyeHb NPUHATbLIX COKPALWEeHNt n 0603HaYEHUN.
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MaHenb "HacTpoliKa" coaep)KuT 3n1emeHTbl HacTpomKku useta poHa M ceTKm obnactm
nocTpoeHua rpadumKkos, 1 ranky "Toukn" (cm. pucyHok 117):

HacTpolika
CeTka:
FaoH:
v Touku

PucyHok 117 - O6nactb "HacTtpoika" ana rpadumkos 3apaga-paspaga XUT

Hactpoika uBeta ¢oHa m uBeTa ceTKM 06s1acTM NOCTPoeHUsa rpadumKoB 3apsaaa-paspasa
OCYLLECTB/AETCA MNyTEM  Ha)aTMA Ha  COOTBETCTBYKOWMMA  LBETHOM  NPAMOYrONbHUK
(cm. pucyHok 117). Mpwu 3TOM OTKPbIBAETCA AMANOr0OBOE OKHO BblibOpa LBeTa (CMm. pucyHoK 103),
KOTOpOe No3BONAET 334aTb, COOTBETCTBEHHO, LBET POHa MAM LBET CeTKM 061acT NOCTPOEHMUA
rpapuKos.

lanka "Toukn" (cm. pucyHok 117) nossonsetr [06aBuUTb K OTOOpakeHuto rpadukos
n3obpakeHne TOYEK, MO KOTOPbIM OHWU Bblan NOCTpoeHbl. Kaxpana Touka Ha rpadmkax - ato
COOTBETCTBYIOLW,AA CTPOKA U3 ¢aliia NepBUYHbIX AAHHbIX. TOYKM Ha rpaduKku 3apaga-paspasa
MOryT 6bITb BbIBEAEHbI C MPOPEXMBAHMEM B COOTBETCTBME C HACTPOMKAMM MAKCMMAJIbHOTO
KOMIMYECTBA TOYEK, BbINOJIHEHHBIMW C MOMOLLbIO TPETbEro BblNaAaloLLEro cnucka B obsiactu
"O6wume" (cm. pucyHoK 116).

Ha)kate Ha KHomKy "Ouuctutb" (cm. pucyHok 115) yaanseT m3s obnacTm nocTpoeHun
rpaduKkm 3apsaga-paspaga XUT, TecT KOTOPbIX YXKe 3aBEPLUEH MAM NpPepBaH, a TaKXe yganaet
rpadunKuM, NOCTPOEHHbIE HA OCHOBE NCTOPUYECKUX painoB pesynbTaTos (cm. pasgen 21).

KHonka ".bmp", pacnonoxkeHHaa BHM3y cnpaBa OT o06nacTM nocTpoeHua rpaduKos
(cm. pucyHok 115), npepHasHayeHa ANA COXPaHeHMA TeKyuwero wu3obpaxkeHua obnactu
nocTpoeHua rpadmkoB B rpaduyecknii ¢amn ¢ pacwmpeHnem ".bmp" (B Buae KapTUHKWM).
Mpwn HaxaTum Ha KHoMKy ".bmp" OoTKpbIBAeTCs AManoroBoe OKHO BbibOpa MmeHM danna ans
CcoxpaHeHuns 061acTh NOCTPoeHUA rPaduKoB B BUAE KaPTUHKKU, B KOTOPOM HEobXxoaAMMO yKasaTb
nyTb 1 BBECTM Tpebyemoe ums danna.

Pe3ynbTaT coxpaHeHMA TrpaduKoB 3apsaga-pa3pAaga  C  NOMOLWb  KHonkm  ".bmp"
npeacTaBieH Ha pUCYHKe 76.

Ob6nactb "MpocmoTp RAW-pesynbTaToB” (cm. pucyHok 115) npeaHasHavyeHa AnA OTKPbITUA
M BblIBOAA HA rpaduKmM 3apsga-paspaga pe3ynbTaToB M3MEpPEeHWI, MOoJyYeHHbIX C MOMOLLbHO
AHanmzaTopos ACK150.24.1750.1, ACK75.48.1750.1, ACK100.24.650.1 u ACK50.48.650.1
B NpeablayLWwmMxX 3KCNepMmeHTax M COXpaHeHHbIX Ha KomnbtoTepe lNonb3osaTtena. MNoapobHee
06 aTom cm. pasgen 21.
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20.5 CrpaHuua "PE3Y/IbTATHI"

CtpaHuua "Pe3ynbTtathl" KomnbtoTepHoro UHTepdeica Ypl npegHasHayeHa ana otobpa-
KEHUA  TeKyLLero  COCTOSHMA  MaccMBa  HapabOTaHHbIX  Pe3ynbTaToB  M3MepeHUMN
(cm. pucyHok 118):

E_I ¥p1IP192.168.100.201 AHANWNZATOP XMMWYECKMX MCTOUHMKOR TOKA ACKT5.48.1750.1 - O X
Sanaum T &tk [paduru Pezynbtarel | AHamds HacTporiku CocToAnue
(™ Mokasate daiin pesynsTatos Radw * MMokasate ©aiin pesynETaTOE N0 UMK SN
Cycle Step Drt Ue T Ie, B Ta, °C ESRa,Ohm 0, BEh E,Wh C,F ESREc,Ohm ESRd, Ohm Ilk, A EFg, % EFe, %
MpuGop: ACKTS.48.1750.1 IP1S2.168.100.201 L
OBmemr: LiTi 2&Eh
Mporpanma -
4. Sapang CC 752 oo 2.7B mmt loyr. MMepmon ESR: Sc. ImurensxHocTe ESR: Swc.
5. Hozapag CV Z.7B mo S5A mmt loym.
€. Pazpan CC 75A mo 1.5B mmm lcyr. Iepmon ESR: Sc. OmarensHocTs ESR: Swc.
SagaHHOoe ROOMEIeCcTEC mumros: 1000,
Orpammvgenme UnMH: He Zafado; Usamc: He =Zafgado; ICHMamc: He =zamaso; IDCHMamco: He =afgado; TmMME: He =Zagado; Imamec: S0°C.
TepHMol IaMMcH OaHHEH: 5o,
Hawano TecrHpoBamms: 04_07.2021 232:30:38.
Cycle Step Drt Te,V Ie,2 Ta,"C ESRa,Chm Q,kh E,Wh C,F ESRc,Chm ESRd,Ohm Ilk,Ah EFg,% EFe,%
1 GNRL 0:27:50.21 1.49352 -74.6€ 28.2 0.001072 -12.922 -29.794 42528.39 0.035322 0.0010231 -14.2 20&6.2 17&.2
2 GNRL 0:231:37.37 1.4%52 -74.72 22.% 0.00107€ -12.951 -232.531 45599.29% 0.003242 0.000%58 -0.18 1l00.7 25.%5
3 GNRL 0:31:3%.21 1.4%%2 -74.72 35.% 0.001040 -14.512 -34.014 45733.07 0.003820 0.000%00 -0.10 100.3 S0.2
4 GHEL 0:31:40.12 1.45385 -74.73 37.% 0.001017 -14_86% -34.947 47840.85 0.003850 0.00085%2 —-0.03 100.1 50.4
5 GHEL 0:31:43.25% 1.4532 -74.70 38.5% 0.001005 -15.0%% -35.53% 45%70.75 0.003365% 0.000881 0.023 55.5% 3&0.4
& GHRL 0:31:30.83 1.45%32 -74.72 351 0.001001 -15.141 -35.€5% 53108.87 0.00337¢ 0.000881 0.184 355.4 B55.5
7 GMRL 0:31:20.70 1.45%52 -74.71 3%.3 0.001004 -15.104 -35.571 50833.14 0.0035%05 0.0008%1 0.201 5%.3 &5.3
] GMRL 0:31:05.4% 1.4552 -74.72 35%.5 0.001007 -15.0€5 -35.480 48€04.72 0.0035%31 0.0008%1 0.15% 355%.5 S0.0
-] GMRL 0:30:55.45 1.4%5%2 -74.72 3%.5 0.001010 -15.053 -35.443 47742 .52 0.0035%40 0.0008%1 0.115 35%.& 50.1
10 GMRL 0:30:58.11 1.4%85 -74.75 3%.5 0.001012 -15.045 -35.41% 47707.72 0.0035%45 0.0008%1 0.1032 358%.& 50.1
11 GMRL 0:30:52.02 1.4%5%2 -74.72 3%.5 0.001015 -15.023 -35.3€1 52501.0Z 0.0035%44 0.000%00 0_.10& 9%.& 950.1
1z GHMRL 0:30:45.05 1.45%52 -74.72 35%.5 0.001015 -15.027 -35.370 522287.04 0.0035%41 0.000%00 0.0 95%5.2 950.2
12 GNRL 0:30:42.€7 1.4%32 -74.71 25.5 0.001014 -15.032 -235.379 53242.41 0.003330 0.000500 0.0€8 55.8 30.2
14 GHRL O: 1.4992 -74.71 23%.€ 0.001015 -15.022 -35.35€ 52€€7.0€ 0.003321 0.000500 0,075 55.7 30.2
15 GNRL O: 1.4%285 -74.71 23%.6 0.001017 -15.010 -35.221 51822.74 0.003%21 0.000500 0.07% 55.7 30.1
1% GNEL O: 1.455%2 -74.71 35%.7 0_.001018 -14_%986 -35.2€3 50282 _.7% 0.003%20 0.000%00 0.081 55%.7 S50.1
17 GNEL O: § 1.45%85 —-74.73 3%.2 0.001018 -14_964 -35.209 4375&.86 0.003510 0.000%10 0_0€7 S55%.8 950.2
13 GHEL O: 1.455%2 -74.72 35%.5% 0_001021 -14_3%36 -35.142 47558.35 0.003%0% 0.000510 0_.0%0 55.7 501
13 GHEL 0O: 1.4535%2 -74.71 40.0 0_001021 -14_5%12 -35.085 52200.04 0.003%00 0.0005%10 O0_082 55.7 &0.1
20 GNRL O: 1.4552 -74.6€5% 40.2 0.001021 -14.585% -35.030 5063€.42 0.0035%00 0.000510 0.083 355.7 50.1
21 GNRL O: 1.4585 -74.71 40.1 0.001021 -14_.3€0 -34.558 4864€.57 0.0035%2¢€ 0.00050% 0.0€5% 355.8 S0.1 v
YnpaeneHue
Hanpaserue @108: 2.70 B Ocreext: MOAKNOYEH
Pesura: CHEW Tok @75A: 714
Uuen: 340 War: & Temneparypa: 387'C | Cron |

PucyHok 118 - CtpaHuua "Pe3ynbtathl”" KomnbioTepHoro UHTepdeica Ypl

CTpaHMUa@ [OEeMOHCTPUPYeT Tekylwee CoCcToaHMe @§aliioB pe3ynbTaToB  M3MEepeHui,
OKOHYaTe/IbHbI  BUA, KOTOpbIX bOyaeT gocTyneH [lonb3oBaTtento nocne  3aBeplueHus
TectnposaHua XUT (cm. pasaen 16).

Ha cTpanuue "PesynbTatbl" npeacTaB/ieHbl OKHa oTobpaskeHuAa oboux Tunos ¢aliios
pe3ynbTaToB — TeKylero ¢anna nepBMYHbIX AaHHbIX M ¢daiina 0bpaboTaHHbIX pe3ynbTaTos
no waram Uam UuKnam.

B 3aBMcumocCTM OT 3agaHHoro MNonb3oBaTenem pasmepa KomnbtotepHoro UHTepdeiica Ypl
Ha 3KpaHe MOHMTOpPA KOoMMbloTepa, MoOryT BbiTb NMOKasaHbl 06a OKHa C pe3ynbTatamu, nmMbo
O[IHO U3 OKOH, BblbpaHHOE c Nomolblo ykasatesnel "Mokasarb ¢aiabl pesynbratos RAW"
unn  "lMoKasaTb ¢ainbl pe3ynbTaToB MO LUMKAAM', pPaCroJIOKEHHbIX HajZ, OKHamMMu
AeMOHCTpauum ¢annos pesynbTaTos (CM. pucyHOK 119):

7 MokazaTe $aln pesyneTaTos Fak + Mokazate $afin pPEsYIETATOR N0 LK.M

PucyHok 119 - Bbibop T1na otobparkaembix ¢painnos

MNpu BbibOpe ykasaTens "lNoKasatb ¢annbl pesynbtatoB RAW", cooTseTcTBeHHO, byaet
pa3BEepPHYTO OKHO OTOBparkeHUsA $ainoB NepPBUYHbIX AAaHHbIX (CM. pUCyHOK 120).
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E_l ¥p1 IP192.168.100.201 AHANMZATOP XMMWYECKNX MCTOYHIMKOE TOKA ACKT5.48.1750.1 - O bt
3agauu Tatnuust Mpamukm Pezynstarel AHANME HacTpotiku CocToaHue
% [Morazare $aiin pesynsTaros RAw " MMokasare $ain pesyAETaTOR N0 LHKAEM
Cycle Step Time u,v I,2 T,°C ESR,Chm Q,Bh E,Wh .
340 SCHCV 0:04:45.15 2.7008 15.211 40.0 0 2.98E56€ 2.0€594 ~ |np
340 SCHCV 0:04:50.15 2.7008 14.830 40.0 0 2.00748 2.12244 [o1:]
340 SCHCV 0:04:55.15 2.70028 14456 29.9 0 2.02788 8.1775%2 p
240 GSCHCV 0Q:05:00.15 2.7002 14.0€2 39.9 0 3.047€7 2.232100 4
240 GSCHCV 0:05:05.15 2.7002 12.85¢ 35.8 0 3.0670€ 2.28335 5
240 GSCHCV 0:05:10.15 2.7002 12.421 35.8 0 3.08€04 2.334€2 €
340 5S5CHCV 0:05:15.15 2_.70028 13.144 35.8 0 3.10453 8.38455 Sa
340 5SCHCV 0:05:20.15 2_7008 12.7€4 35.¢ 0 3.12252 85.43314 or
340 5SCHCV 0:05:25.15 2_7008 12.544 35.¢ 0 3.14005% 8.480€1 e
340 SCHCYV 0:05:30.15 2_7008 12.300 35.5 0 3.15735 8.52721 Ha
340 SCHCV 0:05:35.15 2.7008 12.028 39.5 0 3.17425 8.57285
340 SCHCV 0:05:40.15 2.7008 11.€31 39.5 0 3.19072 8.€1735
340 SCHCV 0:05:45.15 2.7008 11.456 =29.5 0 2.20€20 2.€€078
340 SCHCV 0:05:50.15 2.7008 11.213 3295.5 0 2.22255 &.70331
340 SCHCV 0:05:55.15 2.7008 10.834 3295.4 0 2.23791 2.74473
340 SCHCV 0:06:00.15 2.7008 10.€32 29.4 0 2.25291 2.78531
240 GSCHCV 0:0€:05.15 2.7002 10.477 39.2 0 3.267€2 2.82504
240 GSCHCV 0:0€:10.15 2.7002 10.177 39.2 0 3.281l58 2.8€380
240 GSCHCV 0:0€:15.15 2.7002 5.5375 35.1 0 3.2555¢ 2.9015¢
340 5S5CHCV 0:0€:20.15 2_.7008 5.7781 35.1 0 3.30%6€ 8.93857
340 ©5SCHCV 0:0€:25.1€¢ 2_.7008 5.53%1 35.1 0 3.32305 5.97484
340 ©5SCHCV 0:0€:30.1€¢ 2_.7008 5.3000 35.1 0 3.33€l€é 5.01014
340 SCHCYV 0:0€:35.1€ 2_.7000 5.1031 35.0 0 3.34853 5.044€2
340 SCHCV 0:06:40.1€ 2.7008 9.0000 39.0 0 3.36145 5.07855
340 SCHCV 0:06:45.1€ 2.7008 £.7422 39.0 0 3.37381 5.11180
340 SCHCV 0:0€:50.1€ 2.7008 £.5453 25.0 0 2.38530 5.14420
340 SCHCV 0:0€:55.1€ 2.7008 £.4234 32E8.9 0 2.39758 5.176€01
340 SCHCV 0:07:00.1€ 2.7008 £.2€41 32E8.9 0 2.40817 5.20730
340 SCHCV 0:07:05.1€ 2.70028 £.1€56 32E8.9 0 2.42057 9.23810
240 GSCHCV 0:07:10.15 2.7002 7.92¢c 32.9 0 3.432172 9.2€822
240 GSCHCV 0:07:15.l€ 2.7002 7.7424 32.9 0 3.442632 95.297€9
]
YnpaeneHue
Hanpasenwe @108: 2.70 B Ofeekr: NOAKNODYEH
Pesan: CHCY Tok @754 76A
Wmem 340 War: & Termnepatypa: 389°C | Cran |

PucyHok 120 - OTtobparkeHne dainina nepBUYHbIX PE3YNbTAaTOB U3MEPEHUN

BbluncneHne aKkTyanbHbIX 3HaYeHUn 3apaga Q 1 sHeprum E NpomncxoamnTt KaxKablid pas npwm
[06aBneHMM odyepeaHON CTPOKM pe3ynbTaToB B Gail NEPBUYHbBIX AAHHbIX. ITO MO3BOAAET
HaboaaTh 32 3HaYeHMAMM 3apaaa Q v sHeprum E HenocpeACTBEHHO B X04e TECTUPOBAHMUS.

181 ¥p11P192.168.100.201 AHANMZATOP XUMIAYECKIX MCTOYHIKOB TOKA ACK75.48.1750.1 - o x
3anaw | Tadnuer | Tpaouw | [Pesymorars | Avanus | Hactpoiw | Coctommme
7 (]
Cycle Step Time uwv I,2 T, °C ESR,Chm Q AR E,Wh Cycle Step Drt Ue, W Ie,A Ta, °C ESRa, Ohm Q,Ah E, Wh C,F ESRc,Ohm ESRd, Ohm Tlk,A EFg, % EFe %
340 SCHCV 0:05:25.15 2.7008 12.544 39.¢€ 0 3.14009 8.48061 » |IpwBop: ACK75.48.1750.1 IP192.168.100.201 ~
340 SCHCV 0:05:30.15 2.7008 12.300 35.5 0 3.15735 8.52721 |OBmerr: LiTi 26Ah
340 SCHCV 0:05:35.15 2.7008 12.028 39.5 0 23.17425 2.57285 Iporpazada:
340 SCHCU 0-05:40.15 2.7008 11.€91 395 0 3.19072 8.€1735 | 4. 3apan CC 75 mo 2.78 wume lcyn. Hepuon ESR: Sc. Ommemmocrh ESR: Sue.
340 SCHCV 0:05:45.15 2.7008 11.45& 35.5 0 3.20€80 8.€€078 5. Qozapag CV 2.7B mo S5A um lcyT.
340 SCHCV 0:05:50.15 2.7008 11.213 3%5.5 0 3.22285 2.70331 €. Pazpax CC 7SA mo 1.5B sum lcye. lleprox ESR: Sc. ImrrensHocTe ESR: Smc.
340 SCHCU 0-05:55 15 2.7008 10.894 3.4 0 3.23791 5.74479  |samammoe omrecwmo menom: 1000.
340 SCHCV 0:0€6:00.15 2.7008 10.€%2 35.4 0 3.252%1 8.78531 Orpasvaenme Tham: He 3amaso; Umaxc: He =amado; ICHMaxc: Ee 3anaso; IDCHMaxc: He =zanmaso; Twms: He zamaso; Tuamc: 30°C.
340 SCHCV 0:0€:05.15 2.7008 10.477 39.2 0 3.287€2 2.82504 llepion zammcn mams: Sc.
340 SCHCV 0-06:10.15 2.7008 10.177 39.2 0 3.28198 5.86380  |Havamo mecmupomamen: 04.07.2021 23:30:38.
340 SCHCV 0:06:15.15 2.7008 59375 33.1 0 3.235%¢ 5.30156 Cycle Step Drt  Ue,V Ie,k Ta,"C E5Ra,0hm @, Ah ERY ©,F ESRc,Ohm E5Rd,Ohm Ilk,A EFg, s 5Fe,®
340 SCHCV 0:0€:20.15 2.7008 5.7781 39.1 0 3.305€€ 2.93857 1 GNRL 0:27:50.21 1.4992 -74.€€ 28.3 0.001073 -12.922 -29.794 42588.39 0.035383 0.001031 -14.3 20&.2 17€.2
340 SCHCU 0-0€:25 1€ 2.7008 8.5391 3.1 0 3.32308 597488 2 GNRL 0:31:37.37 1.492 -74.72 32.9 0.00107¢ -13.951 -32_531 45599 29 0.003842 0000958 -0.13 100.7 85 9
340 SCHCV 0:0€6:30.1€ 2.7008 5.3000 3%5.1 0 3.33€1€ 5.01014 3 GNRL 0:31:3%.21 1.4%52 -74.72 35.% 0.001040 -14.512 -34.014 45733.07 0.003820 0.000%00 -0.10 100.3 50.2
340 SCHCV 0:0€:35.1€ 2.7000 5.1031 335.0 0 3.34893 9.044€2 4 GNRL 0:31:40.12 1.4985 -74.73 37.8 0.001017 -14.8€8 -34.947 47840.85 0.003850 0.000852 -0.03 100.1 950.4%
340 SCHCV 0:06:40.1€ 2.7008 5.0000 35.0 0 3.3614% 5.07855 5 GNRL 0:31:-43.25 1.4%5%2 -74.70 38.8 0.001005 -15.058 -35.539 455%70.75 0.003865 0.000881 0.023 95.5 50.4
340 SCHCV 0:0€6:45.1€ 2_7008 8.7422 35.0 0 3.37381 5.11180 € GNRL 0:31:30.83 1.4%52 -74.72 3%.1 0.001001 -15.141 -35_é55% 53108.87 0.00387¢ 0.000881 0.184 35.4 85.9
340 SCHCV 0:0€:50.1€ 2.7008 8.5453 335.0 0 3.38580 9.14420 7 GNRL 0:31:20.70 1.4992 -74.71 35.3 0.001004 -15.104 -35.571 50883.14 0.003505 0.000851 0.201 95.3 85.9
340 SCHCV 0:06:55.1€ 2.7008 8.4234 38.95 0 3.35758 5.17€01 B8 GNRL 0:31:08.45 1.49%2 -74.72 35.5 0.001007 -15.0€8 -35.480 48604.72 0.0035%31 0.000851 0.15% S5.5 S50.0
340 SCHCV 0:07:00.1€ 2.7008 2.2€41 38.9 0 2.40817 9.20730 9 CNRL 0:230:59.45 1.49%92 -74.72 3%.5 0.001010 -15.053 -35.442 47742.52 0.0023%40 0.000851 0.115 995.& S50.1
340 SCHCV 0:07:05.1€ 2.7008 B.l€5€ 38.9 0 3.42057 9.23810 10 GNRL 0:30:58.11 1.4985 -74.75 35.5 0.001012 -15.045 -35.419 47707.73 0.0035%45 0.000851 0.103 995.& 950.1
340 SCHCV 0:07:10.15 2.7008 7.926€ 38.95 0 3.43173 5.26823 11 GNRL 0:30:52.02 1.49%2 -74.72 35.5 0.001015 -15.023 -35.361 52501.02 0.0035%44 0.000500 0.10€6 95.&6 S50.1
340 SCHCV 0:07:15.1€ 2.7008 7.7484 38.8% 0 2.442€3 9.297&9 12 CNRL 0:20:4€.05 1.49%52 -74.72 3%.5 0.001015 -15.027 -35.370 52887.04 0.0023%41 0.000500 0.0ee 99.8 950.2
340 SCHCV 0:07:20.15 2.7008 7.5€5€ 38.9 0 3.45325 9.32€37 13 GNRL 0:30:43.€7 1.4992 -74.71 335.5 0.001014 -15.032 -35.379 53243.41 0.003930 0.000300 0.0e® 99.8 90.2
340 SCHCV 0:07:25.1€ 2.7008 7.4€72 38.95 0 3.46371 5.354&2 14 GNRL 0:30:40.03 1.49%2 -74.71 35.¢ 0.001015 -15.023 -35.356¢ 52667.0€ 0.003521 0.000500 0.075 $5.7 S50.2
340 SCHCV 0:07:30.15 2.7008 7.3312 38.9% 0 23.473%8 9.38234 1s CNRL 0:230:41.96€ 1.49%85 -74.71 3%.€ 0.001017 -15.010 -35.321 51223.74 0.003521 0.000%00 0.07% 95.7 S0.1
340 SCHCU 0-07:35 1€ 2.7008 7.1715 38.8 0 3.48407 940560 1 GNRL 0:30-35 01 1.4992 7471 39.7 0.001018 -14_S8€ -35 263 $0282.75 0.003920 0.000S00 0.081 997 0.1
340 SCHCV 0:07:40.15 2.7008 7.0547 338.7 0 3.453%4 5_43€25 17 GNRL 0:30:25.05 1.4%35 -74.73 35.8 0.001018 -14_%€4 -35_205 4875€_8€ 0.003510 0.000%10 O0.0€7 S5.8 50.2
340 SCHCV 0:07:45.1€ 2.7008 €.8715 38.7 0 2.5036€3 9.4€243 p-) GNRL 0:230:23.14 1.49%92 -74.72 3%5.9% 0.001021 -14.93€ -35.142 47558.35 0.002350% 0.000%10 0.0%0 95.7 S0.1
340 SCHCU 0-07:50 1€ 2.7008 €.7594 38.7 0 3.51305 948797 1 GNRL 0:30-20.€7 1.4992 -74.71 40.0 0.001021 -14.12 -35.085 52200 04 0.003900 0 00010 0.082 997 0.1
340 SCHCV 0:07:55.1€ 2_.7008 €.6703 338.¢€ 0 3.52242 5.51317 20 GNRL 0:30:18.08 1.4%52 -74_€5 40.2 0.001021 -14_.885 -35.030 50€3€.42 0.0035%00 0.000%10 0.083 55.7 S50.1
v 21 CNRL 0:20:09.34 1.4%85 -74.71 40.1 0.001021 -14.2€0 -34.952 48€4€.57 0.0035%2¢ 0.000%0% 0.0es 95.8 S0.1 “
Unpasnsiuie
Hanpsere @108: 2.70 B Owexr. NOAKNOYEH
Pescar: CHCY Tox @764 67A
e 340 War: 5 Terneparypa 386 'C Cron

PucyHok 121 - OTtobparkeHne o6oux Gpaiinos pe3ynbTaTos Npu AOCTaTOYHOM pasmepe
KomnbtoTepHoro NHTepdeiica Ha sKpaHe MOHUTOpPA KOMMbOTEPa
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20.6 CtpaHuua "AHANN3"

CtpaHuua "AHanus" coaep*UT 0b61acTb NOCTpoeHuA rpadrKoB aHanmnsa napametrpos XUT
M NO3BONSAET HabAATb USMEHEHUE XapaKTePUCTUK XUT B 3aBUCMMOCTU OT YMcC/ia NPOMNAEHHbIX
LUMKNOB 3apsaga-paspsasa nam ot temnepatypbl XUT (cm. pucyHok 122):

E_I ¥p1 IP192.168.100.201 AHANMM3IATOP XIMMWYECKNX MCTOYHWEKOR TOKA ACKT5.48.1750.1 - O *
Sagaqum T at AU Mpaduiku PesyneTare AHanMz HacTpoiiku CocTonnme
Wkana cnesa paduku MarEHEHHA NapameTpos 0FEeKTOB B SEBMCUMOCTH OT YMCNA UMKNOE 38pA1S-Da3pAaa
- Oereerr: LiTi 2B4h. Mpaguky aHanusa QM) TaM).

™ Ta,°C Kl 50
" ESRa, Ohm
& 0, bh | iu
£ E wh 275 sl 475
" C.F
" E5Re, Ohm 251 45
" ESRd, Ohm
ke, A 225 425
" EFg. %
i %
- 2} L4
llkana cnpasa 17544 | 375
(+ Ta,'C - 5 4 o
" ESRa, Ohm - 15 jemmems 35 =
ey = : a
{ Ewh 1251 325
; C.F ' )

ESRe, Ohm
(" ESRd, Ohm 104 30
Ik, A
" EFg. % 75 |-27.5
(" EFe. X
® hey 51 25
HacTpoiika
v Crpeme L0 259 [F22.5
v Crpere U1

Cetka ] U i i T | i i i | i i i i i i i 20
FoH: ] 20 40 B0 80 100 120 140 180 180 200 220 240 260 280 300 320 340 brp
¥ Taukm Uik sapAna-paspAda :
HacTpoiika BepTukansHbE: Wr.an
ESR.Okm |0 005 gap0 E- B0 pf180 162 ks 012|012 Eroy|9 [103 grex[36 |98
YnpaeneHue Wkana cHuzay P aiin no UL
Hanpssenwe E108: 2.70 B Ofeext: MOAKNOYEH ~

Pesune: CHCY Tor @754 614 2 W
U 340 War: 5 Temneparypa: 3|5°C | Cron | ™ Ta,'C

PucyHok 122 - CtpaHuua "AHanums" KomnbtoTepHoro UHTepdeiica AHannsatopa

[NaBHbIM KOMMOHEHTOM CTpaHuubl "AHanu3" sBnsetca obnacTb NocTpoeHus rpaduKos
aHaNM3a U3MEHEHUA XapaKTePUCTUK TecTupyembix XUT.
B obnactb noctpoeHus rpadMKoB mMoryT 6biTb BbiBEAEHbI MapameTpbl, onpegensemble

AHanuzatopom B npouecce TectupoBaHunsa XUT n Haxoaswmeca B CTpOKax ¢ mapkepom "GNRL"
(cTpoKa c 0bWwMMM NapameTpamMu 3a UMKAN 3apsaga-paspsaga) B daine CBOAHbLIX Pe3y/bTaToB
TecTMpoBaHusa (cm. nogpasgen 16.3):

Ta - YcpegHeHHas 3a umkn temnepartypa XUT, °C;
ESRa - YcpegHeHHOe 3a UMK 3HadeHne ESR XUT, namepeHHoe metogom nepuoagmyec-
KOro npepbiBaHMA TOKa vepe3 XUT mMau B pemmax MMNYaAbCOB TOKA, MOLWHOCTU UK
conpoTtusneHusa, Om (cm. noapasaen 14.2 v nogpasaen 14.3);
Q - 3apag (EmkocTb), otaaHHbIM XUT npu paspaae, A-y;
E - DHeprua, otaaHHaa XUT npu paspaae, BT-y;
C - dnekTpuyeckasa émkoctb XUT, ® (onpeaensetca Tonbko Ha warax DCHCC);
ESRc - ESR XUT, namepeHHOe MO CKa4yKy HanpaAXKeHusa B Hayane waros 3apaga, Om
(cm. noppasnen 14.4);
ESRd - ESR XUT, namepeHHoe MO CKayKy HanpAXeHWA B Hayane waros paspaga, Om
(cm. noppaspen 14.4);
llk - CpeaHuii TOK yTeukn yepes XUT 3a umkn, A (cm. pasgen 13);
EFqg - KN4 XUT no 3apsaay (no A-u), %;
EFe - KN XWUT no aHepruu (no Bt-y), %.
133



MepeyncneHHble Bbilwe XxapakTepuctnkm XUT moryT 6bITb BbiBegeHbl B 061aCTb NOCTPOEHMUA
rpadmKoB C NOCTPOEHMEM MO NEBOM MW NO NPABOM BEPTUKANIbHOM LIKANeE.

Ona HUKHEN WKanbl MoXeT 6biTb BbIOPAaHO KONMYECTBO MNPOMAEHHbIX LMKIOB 3apaaa
pa3spaga XUT (N), nimbo ycpeagHeHHas 3a umMka Temnepatypa XUT Ta, °C.

Boibop xapaktepuctuk XWUT pna nesonm W AnA npaBoi  BEPTMKANbHOW  LUKanbl
OCYLLECTBAIAETCA C MOMOLbO NaHenen HacTponkm "LWkana cnesa" u "LWKana cnpasa':

Wkana cnesa Wr.ana cnpaea
CTac "™ G Tac
" ESRa. Ohm " ESRa, Ohm
O 0. &h

" E,Wwh " E.wh

" CF T CF

" ESRc. Ohm " ESRc, Ohm
" ESRd. Ohm " ESRd. Ohm
™k, A ke, A

" EFq.% { EFgx

" EFe. % " EFe. X

" Her " Her

PucyHok 123 - Bbibop napameTpos XUT ans nesoit n NpaBoi BEPTUKANbHbIX LUKAN

Mpu Bblibope yKasatena "Het", napametpbl XUT No COOTBETCTBYHOLLEN LUKANE BbIBOAUTLCA
He byayT.

[na obonx napameTpos, BbIBOAMMbIX NO JIEBOIN W MO NPaBOM LWKaNe, 3343t0TCA OTAENbHblE
uBeta, BblbOpP KOTOPbIX OCYLLECTBAAETCA HA)KAaTMEM Ha LUBETHOMW  MNPAMOYrONbHUK
ANA COOTBETCTBYIOWEN LWKanbl (CM. pucyHoK 123). Mpyu 3TOM OTKPbIBAETCA ANANOTOBOE OKHO
Bblbopa yBeTa (cM. pucyHoK 103), c nOMOLL b0 KOTOPOro MOryT BbITb HACTPOEHbI He0bXo4MMbIEe
uBeTa rpapuKoB NapameTpoB Asa 060uMXx WKan.

MWHUMYM M MaKCMMyM BEPTMKA/IbHOM LUKAa/ibl HAaCTPAMBAETCA A/1A Ka)KAO0ro napametpa
OTAeNbHO, B 06nacTu "HacTpoiKa BepTUKa/IbHbIX LWKan":

HacTpolika BepTHEANEHE! WEaN

ESR,Ohm |0 006 gan/ EY Ewh|0 [0 cf[150 162 k012 012 proxfe7 103 proyfes 38

PucyHok 124 - HacTpoiKa BepTUKabHbIX WKaA rpadmKoB gna ctpaHuupbl "AHanmns"

B OKHa HACTPOMKM LWKaN BBOAATCA 3HAYEHMA MUHMMYMa M  MaKCMMyMa LIKanbl
ANA KOHKPETHOro napameTpa, BBOAUTb 3HAYEHUA MUHMMYMa U MaKCMMyMa MOXKHO B NH06bIX
coyeTaHuAXx.

MWHUMYM M MaKcumym ana temnepaTtypbl XUT HacTpamBaetcA Ha cTpaHuue "Mpadukun"

B obnactn "lWKana T, °C":
Weana T, °C
1]

20

PucyHok 125 - HacTpoiiKa wakanbl ana temnepatypbl XUT (Ha cTpanuue "Tpadmku')

Mo HWKHeW WKane 061acTM NOCTPOEHMA rPadMKOB BbIBOAUTCA KOIMYECTBO MPOMNAEHHbIX
UMKNOB 3apsaga-pa3paga XUT, nnbo cpepHsaa Temnepatypa XWUT no uuknam. Bbibop
HeobxoAMMOro napameTpa MoXeT bbiTb caenaH B obnactu "LKana cHusy":

k.ana cHuzy
% L kel
" Ta.*C

PucyHoK 126 - HacTpoiKa HWKHeW WwKanbl 061acT NocTpoeHua rpadmKos aHanm3a
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Mpwu Bblbope yKaszaTena "LUuKabl" HUXKHAA WKaNa macwTabupyeTca aBTOMATUYECKU, UCXOAA
13 obLLero KonmMyecTsa NPONAEHHbIX LMKIOB 3apAaaa-paspasa.

Obnactb "HacTpolika" npeaHasHayeHa gnsa Bblbopa uBeTa ¢oHa M LBeTa CeTKM obnactu
noctpoeHua rpadukos, fobaBaeHUA TOYEK Ha rpadMKM NMapameTpoB, a TAKXKe ANA CKPbITUA
nnn otobpaxkeHna pesynbTaToB U3MEPEHUIM ANA LMKNA 3apAga-pa3pasa NeO u Nel:

Hactpobika
v Crpems U0
v Crpeme U1
Cetra:
PoH;
v Touku

PucyHok 127 - HacTpoitka o6uwmx napameTpoB 414 ob6nacty noctpoeHns rpadmnKoB aHanm3a

HacTpoika wuBeTa ¢oHa M uBeTa ceTKM obnactu noctpoeHuAa rpaduKoB aHanM3a
OCYLLLECTB/IAETCA HaXKaTUEeM Ha COOTBETCTBYHOLWMI LBETHON NPAMOYTrONbHUK (CM. pUCyHOK 127).
Mpn 3TOM OTKPbIBAETCA AMaNoroBoe OKHO Bblbopa uBeTa (cm. pucyHok 103), ¢ nomoulbio
KOTOPOro mMmoryT BbiTb HaCTPOEHblI HEOHXOAUMbINM LBET pOHA M LBET CEeTKM 061acTM NOCTPOEHMUA
rpadMKkoB aHanM3a.

lanka "Toukn" nossonsetr A06aBUTb K OTODOparkeHWto rpaduKoB M306parKeHUe TOoYeK,
Nno KOTOPbIM OHM BbINKM NoCTpoeHbl. KaXkaana Touka Ha rpadmKax - 3TO COOTBETCTBYIOLLAA CTPOKA
n3 ¢anna CBOAHbIX pPe3ynbTaToB TecTUpoBaHMA. Ha rpadmku BbIBOAATCA 3HAYeHUA U3 BCex
cTpok daiina c mapkepom "GNRL" (cTpokM ¢ 06WwmMmm napameTpamMu 3a ULUKA 3apaga-paspasa).

O6bl4HO, NepBbIN UMKN 3apaga-pa3paga Tectupyemoro XUT nonyyaeTca HeEMOHbIM,
nockonbky XUT nepen TecTMpoBaHWem Obin 3apsaXKeH AMWb YAaCTUYHO. [AA TAKOro UMKAQ,
pe3ynbTatbl uamepeHua émkoctn, A-u, KNA, %, v ppyrux napametpos O6bIYHO CUABHO
OT/INYAIOTCA OT TEX »Ke NapameTpoB, M3IMEPEHHbIX BO BPEMA NOCAenylowWwmx LMKAOB 3apaja-
pa3pAaga.

lfanku "CKkpbitb LI0" 1 "CKpbiTe L1" no3sonatoT 3anpeTuTb BbiBOA, Ha rpaduKmM aHanumsa
pe3ynbTaTtbl U3MEPEHUN, MOSyYeHHble, COOTBETCTBEHHO, AnA uMKkna NeO TectupoBaHus XUT
(warv noAroToBKM NPOrpammbl TECTUPOBaHMA, CM. pasgen 11) u ana umkna Nel.

Hapg obnactbto nocTpoeHusa rpadMKoB aHaM3a BbIBOAUTCA Ha3BaHMe TecTupyemoro XUT,
BBeAeHHoe paHee B none "O6bekT:!" Ha cTpaHuue "3agaun" KomnbioTepHoro UHTepdeiica
(cm. pucyHOK 92), a Tak:Ke onncaHue BblbpaHHbIX B 0bnacTtax "LWkana cnesa" u "lWkana cnpasa"

napametpoB XUT:
Ogeerr: LiTi 28&h. Tpaduikk aHanusa O[N], TalM].

PucyHok 128 - 3aronoBok rpa¢mnKos aHanmnsa tectupyemoro XUT

KHonka ".bmp" BHM3Yy cnpaBa ob6nactu noctpoeHus rpadpuKoB npeaHasHayeHa A/A
COXpaHeHUsA TeKyLlero nsobpaxeHusa rpadmkos B rpadudecknii daiin c paclumpeHmem ".bmp"

(B BUAE KAPTUHKMK):
225

PucyHok 129 - KHonka ".bmp" ans coxpaHeHuns rpadmKoB B BUAE KapPTUHKM
Mpwn HaxKaTum Ha KHonKy ".bmp" oTKpbiBaeTcA Ananorosoe oKHO Bbibopa umeHn daiina

ONA coxpaHeHua obnacTn NoCTpoeHuAa rpaduKoB B BMAE KAPTUHKM, B KOTOPOM Heobxoammo
yKa3aTb NyTb U BBECTM Tpebyemoe nmsa danna.
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Pe3ynbtaT coxpaHeHus rpaduKoB aHanM3a C NOMOLLbID KHOMKM ".bmp" npeactasneH
Ha pucyHke 130.

OdrexT: LiTi 268h. Mpaguku aHanza Q(N]. T aM].

x 50
7 s
45
425
40
375

35

TaC

325

10+ 30

7.5 275

59 il

251 F22.5

7 7 T 7 7 T 7 T 7 T T 7 20
1] 20 40 B0 80 100 120 140 160 180 200 220 2400 260 280 300 320 340
Uuknel sapaga-paspaga

PucyHok 130 - Pe3ynbTaT coxpaHeHUA rpadmnKoOB aHanM3a B BUAE KAPTUHKMK

Ob6nactb "®aiin no ULU" (cm. pucyHok 122) npeaHasHayeHa ANA OTKPbITUA U BbIBOAA
Ha rpaduKM aHanM3a pe3ynbTaToB M3MEPEHUIN, MNOAYYEHHbIX C MNOMOLWbI AHaNN3aTOpPOB
ACK150.24.1750.1, ACK75.48.1750.1, ACK100.24.650.1 wn ACK50.48.650.1 B npeablayLimnx
3KCMepMMeHTax W COXpaHeHHbIX Ha KomnbtoTepe [lonb3osatens. lNogpobHee 06 3TOM
CcMm. pasgen 21.
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20.7 Ctpanuua "HACTPOUKN"

CtpaHuua "HacTtpoiiku" KomnbrlotepHoro NHTepodeiica Ypl npegHa3HavyeHa A5 HaCTPOMKU
NOAKNOYEHUA MeXay BblbpaHHbIM AHannsatopom u KomnbloTepHbim UHTepdelicom, Bbibopa
rpynnbl AHanu3aTopoB ANA NapannenbHon pabotbl (cm. pasgen 12), npocmoTpa Homepa
Bepcum KomnbioTepHoro MHTepdeiica, a TakKe AnA BbINOJHEHWUA KannbpoBKM npubopa:

E_l ¥p1 IP192.168.100.201 AHANNIATOP XMMIMYECKIX MCTOUYHWKOB TOKA ACKT5.48.1730.1 - O *
Sagaum T atinuusl Mpamukm Pesynstare AHAMME HacTpobiku CocTonHue
Begywmii AHanusarop K.anudpoeka Mputopa
IP01: [192.168.100.201 v fgTo Maponk KanHGpoEkK; T
IPMK: 132.168.100.12 - UBMC, nogaranasoH L, yposeHe L
[ MapanneneHan patiota - UBMC. nogamanasoH L, yposers H
r ’7 r - UBNC, nogamanasod H, yposers L
- UBMC. nogowanasod H, yposeqe H
~ ~ - HanpameHWe Ha WkHe W+
- UBAT, UOUT, yposeHe L
r r - UBAT, UOUT, ypoeens H
— ’7 — - Daruue ICH, nogauanazox L, yposes L
- 3aparumk [CH, nogoranazon L, yposede L
- - - Daraue ICH, noaauanazon L. yposens H
- 3aparumr ICH, nogamkanason L, yposens H
o - - Daruur ICH, nogamanaszon H, ypoeers L
m m - 3aparumk [CH, nogavanaszon H. yposers L
- Daruuk ICH, nogauanasoH H. ypoeere H
r r - 3Japatuuk ICH, nogamanazoH H, ypoeeHe H
- Daryuk IDCH, nogauanaszoH L, ypoeeHe L
| | - Zaparumk IDCH, nogamanazon L, yposeHs L
- Daruur IDCH, nogouanasoH L, ypoeers H
r ’7 r - Janarumk IDCH. nogamanaszon L. yposeHs H
r ’7 r - Darauk IDCH, nogavanason H, yposeHs L
- Janarumk IDCH. nogamanason H. yposers L
™~ ™~ - Harauk IDCH, nogavanason H, yposeHs H
- 3aparumk [DCH, noggranasod H, yposeqe H
r ,7 r - Temneparypa OfbekTa, yposeHs L
w ,7 w - Temneparypa OftekTa, ypoeeHE H
- ,7 -
- ,7 -
™ ,7 ™
™ ,7 ™
= ’7 - Pycceuii ™ 3anorHuTe nonokeHWe Ha akpaHe +10.1.102 EO 9Iﬁm 2021r
YnpaeneHwe
Hanpaserue: ? Otreexr: OTKMAOYEH
Peskur: MPOCTOR Tak @754 0.0A
Uk 7 War: ? Temneparypa: 34.7'C | |

PucyHok 131 - CtpaHuua "Hactpoinkn" KomnbtoTepHoro UHTepdelica Ypl

HacTpoika nogkntoueHna K npnbopy ocyuiectsaserca B obnactu "Beaywmin AHanusatop".
3pecb HeobxogMmo yKasaTb IP-agpec, yKasaHHbIM Ha nepegHeirt naHenu Kopnyca npubopa
(mo3nums 9, puUcyHOK 2), 1 ycTaHoBUTL ranky "AsTo":

Benywui AHamuzaTop

IP 01: | 152.165.100.201 | v AeTo

IFME: 132.168.100.12

PucyHok 132 - HacTpolika noaknto4yeHma K AHannsatopy

"IP MK" - IP-appec KomnbioTepa [Monb3osatensa. B obuiem cnyyae, Ana ycTaHOB/EHUSA
coeanHeHns mexay KomnbioTepHbiMm WHTepdeincom ©  AHanmsatopom, Heobxoanmbim
YCNOBMEM ABNAETCA COBMaZeHME NepBbiX Tpex Homepos B IP-agpecax npubopa n KomnbloTepa
(To ecTb B gaHHOM npumepe 192.168.100). MoapobHee 06 sToM cm. pasaen 9.

Homep Bepcum KomnbtoTepHoro UHTepdelica oTobparkaeTca BHM3Y cnpasBa nog 061acTbio
"KanubposKa MNpubopa" (cm. pucyHok 131).

YcTaHOBKa raskm "3anomMHUTb NONOXKeHUe Ha 3KpaHe" (cm. pucyHok 131) nepep
3aKkpbiTem KomnbiotepHoro MHTepdeiica, No3BonseT 3anOMHUTb €ro NOJIOKEHWE Ha 3KpaHe
MOHUTOpPA KomnbtoTepa [lonb3osatenda. [lpu  cnepytowem 3anycke KomnbloTepHOro
NHTepdelica oH ByaeT OTKPbIT B TOM }KE MECTe Ha 3KpaHe.

Bbinagatowumii civcok |F¥eek =] no3sonsAeT BbIbpaTh A3bIKk KomnbloTepHoro MHTepdeiica
(Pycckuit unn AHrNUIACKNIA).

Ob6nacTtb "Kannbposka Mpubopa" npegHasHavyeHa AnA KaanMbpoBKK npubopa B 3aBOACKUX
YCNOBUAX.
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20.8 CrpaHuua "COCTOAHME"

CtpaHunua "CoctosHune" KomnbilotepHoro UHTepdelica Ypl npegHasHavyeHa ana Habato-
AeHna 3a paboTon BHYTPeHHUX cucTem nNpubopa, BbIACHEHMA MPUYMH AaBAPUIMHBIX PEKMMOB,
NPOBEPKN COCTOAHMA MAMATU N MPOCMOTPA CHETYMKA BpeMeHN HapaboTKku npubopa:

E_l ¥p1 IP192.168.100.201 AHANMIATOP XAMWYECKIAX MCTOYHIMKOE TOKA ACKT3.48.1730.1 - O bt
Sanaum Tatnuue [padurm Peaynerarel AHanus HacTpobiku CocToAHue
ABSPHAHEIS TRHITEPE! FPafioune napateTpel A0N
NEFEAENEEEE (B MHE ::DUT+.I.I: HIE Hanpasenuwe Ha wune "OUT +' 252 2.32B
HBDBH&I‘IDQ)KBHHB R A 551 HaI'IEH)KEHHE Ha WiHe "BAT+" 255 2338
n:g:::gg:x:::: :: ::Dlea:gﬁgfm HET HanpAskeHHe Ha WMHE MMTaHWA: 912 K981 B
Meperpysta no Toky Sapsna; HET ?anpﬂmeﬂwga Ha Bxonax BNC: 8205 ﬁgl;ﬂ
Meperpyska no Toky paspALE: HET Tg: 3:2;‘;2;3_ 12008 750 A
MEperpes Harpysku: HET EMBIJD.LE!H?JB Y P b
Hgggﬁgg: :gfﬁgﬁﬁ:ba: HE; Terneparypa Ddeerra: 248 381°C
OfparHaa nonAapHocTe Ha wuHe "BAT+" HET lemnepaTypa Harpysku. 310315 igg ,g
OparHaA nonAapHocTE Ha exonax BMC:  HET TemnepaTgpa HMHEEPTORA. 070 338 °C
OTKAS WMCTOYHK.S CUN0BOrD MATAHWUA: HET SrNERATYRS KOHTROAASHS: -
. dl Ha ESR OffeerTa: 59967 7496 A
OTkas CHAOBOrO HHEEPTOPS: HET
. dU Ha ESH OfeerTta: 1 0.068 B
OTKAS BEHTHNATOPA OXNSHDEHMA; HET ESR Uen d T58 0.000906 O
Heperpgaka KI0MER HHESETOpa: EE; MULLI.HDCT‘:»K:;:.DS’I:EKTE” T [
CSEIEFCD.?:QSHTS:HD::?DCT”' HET MoWHOCTE CHADEOrO HHEEPTOPS: -174 Br
rHoBeHHDE ZaEEpLIEHHE WAars: HET ﬂﬁ::gﬂ::ﬁgz :;2:_"“13"'”“: ;ggg 19%
. i 3anaHHeIE Tok, sapﬂué-paspﬂua: 4000 7h0A
Hapywerue uenen Ofberra: HET -
OrpaHKyeHe HanpRkeHuA L run; HET EapaMng ETAEMAME UM E)D[?IE'&&DE
OrpaHKyeHue Hanpaterua makc: HET LA
OrpaHKueHue Toka |CHake: HET Maraare MNpubopa . -
OrpaHuuerye Toka IDCHMakc; HET Janmceh %
OrparuueHue -pel DbekTta TruH: HET JanaiHeHE: . 0 0.0
OrparuueHue -pel DfeerTa Trako HET JananHeHue > 30%: HET
HeeepHo sanaHHaA nporpardaa tecta: - HET MNepenanHeHe: HET
Morepa ceasu o MK npr patore no Tadn: HET MNepenontenue Gypepa: HET
Morepa ceasm c MK npy patore ot MK: - HET CocToaHue: HOPMA
X0 3arpyskH 4aHHDI:
% narv coctoaHKA Mpudopa Ounbior 35””9‘13 )
Jlarumk Ternepatypel OfbexTa: NoAKNOYEH Oumiok urenus o Oumtok KC: 0
Pene Hanpaserua "UBAT +' BENOYEHOD NononHureneHo
Pene nogknioyerua sxonos BMC: BENOYEHOD #og vacos [pubopa: 91690462
Pene npeanogknoueria OGeerTa: BKNOYEHO MepHon NOCTYNAEHKA AaHHEIR, MC: 12.5
Pene nogk.noyeHua Odeekra: BKNOYEHO Hapatorka MNputopa, | 3229
YnpaeneHue
Hanpsxeque @168 2. 66 B Oteerr: MOAKANYEH
Pestora: DCHCC Tok, @75 75.0 A | = |
Upem 340 War: & Temneparypa: 38.1°C Ton

PucyHok 133 - CtpaHuua "CoctosiHne" KomnblotepHoro UHTepdeitca Ypl

Ob6nactb "ABapuitHble Tpurrepbl" MNO3BOAAET pacno3HaTb MEPBUMYHYIO MPUUYMHY aBapum
B C/lydae ee BO3HWMKHOBEHMA. BO3HMKHOBEHME aBapUMHbLIX PEXMMOB MOMKET ObiTb CBA3AHO
KaK C BHYTPEHHMMM MpUYMHAMKM (NoBpexaeHua cxem npubopa M ero COCTaBHbIX YacTen),
Tak U C BHEWHMMM (HenpaBuabHOe noakntoveHne XWUT, 3agaHue HeBepHbIX MapameTpoB
TEeCTMpoBaHUA M ap.). NoapobHoe onucaHne BO3MOMKHbIX aBaPUMHbLIX PEXMMOB W MPUYUH
NUX BOSHMKHOBEHMA JaHO B pasgene 23.

Ob6nactb "®narn coctoaHua [lpubopa" no3BoAsAeT cneamTb 3a COCTOAHMEM AaTyMKa
Temnepatypbl XMUT, a TaKKe 33 COCTOAHUEM BHYTPEHHMUX 3NEKTPOMArHUTHbIX pese, BXoAAWmMX
B COCTAB 3/1IEKTPOHHbIX cxem npubopa.

Ob6nactb "Paboume napameTpbl" OTpa)KaeT COCTOSHWE MAapPaMETPOB B Pas3/INYHbIX TOYKaX
cxembl npubopa, M MCNonb3yeTca ANA AMArHOCTUMKM HEeUCNPaBHOCTEN BHYTPEHHUX CXeM
npubopa B c/iy4yae Mx BO3HMKHOBEHWMA. OgHAKO, HEKOTOpble M3 OoTobpaxKaembix NMapameTpoB
MOTYT NPeACTaBNATb NPAKTUYECKUI MHTepec anA MNonb3osaTtens, Hanpumep:

e lapameTtp "TemnepaTypa KOHTponnepa:" ©GaKTUYECKM ABAAETCA TemnepaTypown
BXOAAWEro B BEHTUNAUMOHHbIE LWenM Ha nepeaHer naHenn npubopa BO34YXa,
C NOrpeLHOCTbO U3MepeHua He bonee £ 5 °C;

e [lapametp "dU Ha ESR Ob6bekTa:" no3BonseT NoNyYnTb BESIMUMHY CKAUYKa HaNpsaXKeHuA
Ha ESR XUT npu namepeHun ESR metogom nepnogmyeckoro rnpepbiBaHUA TOKa yepes
XWUT (cm. noapasnen 14.2);

e [lapametp "MowHoctb Ha O6beKkte" no3BoNAeT MNOAYYUTb B YUCAEHHOM BUAE
MrHOBEHHOe 3Ha4YeHue MOLLHOCTU 3apAaja UK paspasa Ha Knemmax tectupyemoro XUT.
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Ob6nactb "MamaTtb lpubopa" copoep:KUT cBEAEHMA O COCTOAHWUW BHYTPEHHEN namATu
AHanusaTopa, UCNONb3yeMOM ANA COXPaHEHUA Pe3y/1bTaTOB U3MEPEHMUIA BO BpeMS aBTOHOMHOWM
paboTbl. MogpobHee 06 aTom cm. pasgen 22.

MNat4aTe Npytopa -
3anucen

1386

(=N

SanoiHeHMe: L5
3anonHeHue >50%:
MepenonHeHKe:
MepenonHeHHe Gydepa;
CocToaHue:

FO0, 3ArPYEkH GaHHE!:
Cwmdior, sanHou;
Owutior, yreHus:

HET
HET

HET
HOPMA

1]
1] Ouwndor KC: 0

PucyHok 134 - MapameTpbl COCTOAHMA BHYTPEHHEN NamATU AHanu3aTopa

Ob6nactb "[lononHuTenbHo" oTparkaeT BCNomoraTesibHble napameTpbl paboTbl npubopa.
MpW ycTaHOBNEHHOM COeAMHeHUWN mexay AHanusaTtopom u KomnbtoTepHbiMm UHTepdeicom,
3HauyeHue "Xop vacoB Mpubopa" fONKHO HenpepbiBHO yBennumBaTtbcA. 3HaveHue "lepuog,
MOCTYN/JIEHMA [AaHHbIX" OTpaKaeT Be/IMYMHY BPEMEHHOFO MHTEpPBaNa MeXKAy COCeaHUMM
NnakeTamMu AaHHbIX, NOCTYNalWUMM Ha KomnbioTep OT AHanmsaTopa yepe3 ceTb Ethernet.

MeHblumne 3Ha4YeHUAa COOTBETCTBYIOT bonee Xopouwemy Ka4yecTtBsy coeagnHeHUA
M BbICTpOAENCTBUIO KOMNbIOTEPa Mosib3oBaTeNs:

JlonoaHuTEEHD

*on yacos [Npudopa; 347259

[Nepiioa NOCTYANEHUA ASHHE, tC: 6.8

Hapatorka MNpuaopa, 4

3281

PucyHok 135 - BcnomorateibHble napameTpbl paboTtbl npnbopa

MapameTtp "Hapabotka [Mpubopa" oTparkaeT obuiee Bpema HapaboTkM AHanusatopa
C MOMEHTa NPOM3BOACTBA. ITOT NapameTp y4acTBYET B rapaHTUIAHbIX YCN0BUAX HA Npubop.

Mpwn napannenbHoi pabote npubopos (cm. pasagen 12) ctpaHuua "CoctosaHue" nossonser
NMPOCMOTPETb COCTOAHME Kaxaoro AHanusatopa B rpynne. Boibop Heobxoaumoro npubopa
NPOM3BOAMTCA C MOMOLLbIO BbIMNALAOWEro CNMCKa B MPaBOM BEPXHEM YTy CTPaHULbI (AaHHbIN
CMWUCOK CTAaHOBMUTCA BUAMMbIM TO/IbKO NPU NapannenbHon pabote npnbopos).

21 NPOCMOTP PAHEE 3APEFMICTPUPOBAHHbIX PE3Y/IbTATOB U3MEPEHN

KomnbtotepHbin UHTepdenic Ypl AHanmsatopoB ACK150.24.1750.1, ACK75.48.1750.1,
ACK100.24.650.1 1 ACK50.48.650.1 (cm. pasgen 20) nos3BonAeT He TONbKO YNpas/AaTb
npubopamu, nony4vatb, obpabaTbiBaTb M NPOCMATPMBATL PE3YNbTaTbl USMEPEHUI, NOly4aeMble
B peaslbHOM BPEMEHMU, HO M MPOCMATPMBATbL pPe3y/bTaTbl U3MEPEHUN, 3aPErncTPMPOBaHHbIE
C MCNONb30BaHNEM AaHHbIX NpMbopoB paHee, B Npowaiom (UcTopuyeckme daiinibl pe3ynbTaTos
n3mepeHui).

MpocmoTp ucTopuyecknx ¢anioB pesyabTaTOB M3MEPEHUIA BO3MOMKEH TONIbKO B TOM
C/Nly4Yae, eciv B AaHHbIM MOMEHT He BbINo/IHAETCA TecTupoBaHme XUT, a Ha cTpaHuue "3agaun”
KomnbioTepHoro WHTepdeica He BbibpaHbl nNyTM K danam pesynbTaTtoB M3MEpPEHUN
(cm. noppasnen 20.2):

[MapameTpll COMPAHEHWA PESYNETST OB

P afnel Baw: |Bo - Elﬁ'beKT:|
v Saiinno LU

AN P aiin He BrIGpaH]
@ avarin no LLL: 9P akin He eeiGpan]

Cosp. kasnei |1 | umkn

PucyHok 136 - Ctpanuua "3agaun”. Heobxoanumoe ycnosue ana npocmoTpa paHee
3aperncTpMpoBaHHbIX Pe3ybTaTOB U3MEPEHUN

B ocCTanbHbIX CAyYasAX 3SNEMEeHTbI
pe3ynbTaToB 6yAyT 3a6/10KMPOBaHbI.

yrnpaBaeHua MNPOCMOTPOM UCTopUYeckux dainos
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MpocmoTp nctopuyecknx ¢aiiioB pesyNbTaToB BO3MOXKEH, B TOM Yncne, 6e3 NoakntoveHuns
K npubopy, B pexume "odpdnann".

Ons npocmoTpa wucTopuyeckux ¢aiioB nepsuyHebix OaHHbLIX (cm. noapasgen 16.2)
M BblBOAA Pe3ynbTaTOB M3MepeHuit Ha rpadukm 3apsaga-paspsga (cm. nogpasgen 20.4),
npegHasHavyeHa obnactb "MpocmoTp RAW-pesynbTaToB", pacnosioKeHHas BHWM3Y chnpaBa Ha
cTpaHuue "Mpadumkun" KomnbtotepHoro MHTepdeitca:

Mpocmorp Ba&W-pesyneTaros
OTkpemE. .. Wbt 2

PucyHok 137 - O6nacTb ynpasaeHUsa NPOCMOTPOM UCTOPUYECKUX GaiNoB NEPBUYHBIX AaHHbIX

HaxkaTve Ha KHonKy "OTKpbITb..." NpUBOAMT K BbI3OBY AMANIOrOBOr0 OKHa Bblbopa
MCTOpMYECKoro ¢alina NnepBMYHbIX Pe3yNbTaTOB U3IMEPEHUN:

E_I BuiGop daiina gna sarpy3km neperdHbx AaHHen RAW ht
Mamka: | | 2021.07.04 LiTi 26Ah ~| & @k B

Zg"’ =| LiTi 26Ah-00000001 bt =| LiTi 264h-00000018.txt
=| LiTi 26Ah-00000002. et =| LiTi 26Ah-00000019.bet
BuicTpai nocTyn =] LiTi 26Ah-00000003.txt =] LiTi 264h-00000020.txt
l =| LiTi 264h-00000004. bet =| LiTi 264h-00000021. bt
=| LiTi 264h-00000005.xt =] LiTi 264h-00000022. bt
PaBiouwit con =] LiTi 26Ah-00000006. bt =] LiTi 26Ah-00000023. £t
=| LiTi 26Ah-00000007. bt =| LiTi 264h-00000024. bt
" =| LiTi 26Ah-00000008.txt =| LiTi 264h-00000025. 1t
BuGnuoTexu =| LiTi 264h-00000009. bet =| LiTi 26/4h-00000026. bt
I‘d i=| LiTi 26Ah-00000010.5¢t i =] LiTi 264h-00000027.txt
= =| LiTi 26Ah-00000011 ket =| LiTi 264h-00000028.txt
37T KoMnbioTER =| LiTi 264h-0000001 2.t =| LiTi 26Ah-00000025. bt
‘s =| LiTi 26Ah-00000013 8¢t =| LiTi 264h-00000030.t:t
Ld =| LiTi 26Ah-00000014.bxt =| LiTi 264h-00000031.&xt
Cem =/ LiTi 26Ah-00000015.5¢t =| LiTi 26Ah-00000032.txt
=| LiTi 26Ah-00000016.bxt =| LiTi 264h-00000033.txt
=| LiTi 26Ah-00000017. bt =| LiTi 26Ah-00000034. bt

< >

Umn paitna: |LiTi 26An-000000710.¢ |

Tun painos: |PesyneTate (1) -] Omena

PucyHok 138 - Bbibop paHee 3aperncTtpnpoBaHHbix ¢pannos nepBUYHbIX AaHHbIX

BbibpaHHbI dain 3arpy)Kaetca B OKHO MEPBUYHbIX AaHHbIX Ha CTpaHuue "Pe3ynbtathbl”
(cm. nogpasaen 20.5 n pucyHok 140).

MepBUYHble pe3ynbTaTbl WM3MEPEHUW W3 OKHA MEPBUYHbIX [AAHHbIX Ha CTpaHUUE
"Pesynbtathl" KomnbioTepHoro WHTepdelica BbiBOAATCA Ha rpadumku 3apsaga-paspaga XUT
Ha cTpaHuue "Tpadumkun" (cm. pucyHok 141).

Homep UuMKna 3apsga-paspaga, MepBUYHble [aHHble A/1A  KOTOPOro  3arpysKeHbl
Ha cTpaHuue "Pe3ynabTaTbl", U ANA KOTOPOro Ha cTpaHuue "Tpadukn" BbiBeAeHbl rpadumKku
3apAga-paspaaa, MOXKHO U3MEHATb (MPOAUCTLIBATL) C UCMOb30BAHUEM CMeLMaibHbIX KHOMOK
B obsactu "MpocmoTp RAW-pesynbTaToB":

cqee] eee] ] < | = [oa]mesmes]

PucyHok 139 - KHONKM NpOANCTbIBaHUA LMKNOB 3apAaaa-paspasa ana npocmoTtpa
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E_l ¥p1 AHANAZATOP XMMWYECKMX MCTOYHIKOE TOKA
3agaud T atnuue =EL Pesynetathl | &HaMWs HacTpoiiku CocToAHue

* Mokasars aiin pesynsTaros RAW
Cycle  Step Time U,V I,A T,°C ESR, Chm Q, Ah =, Wh

- O X

" MokasaTe $ailn pesYETATOE N0 UMK

MprBop: ACK7S5.48.1750.1 IP152.1€5.100.201 ~
OBsemr: LiTi 2Z&2h
Iporpammaa -
4. Bapan CC 75A mo 2.7B mmu lcyr. Mepmonm ESR: Sc. JImrrenmsnocTs ESR: Swmc.
5. Ho=zapAno CV 2_.7B mo 5& mmt loyo.
€. Pazpang CC 75RA mo 1L.5B mmm lcyr. Iepmonm ESR: Sc. ImureneHocTs ESR: Smc.
SapgaHHOS ROMMYecTEO mmmoE: 1000,
Orpampuenme Twaiz He Zafadco; UMamc: He Zafadco; ICHMamc: He Zafgano; IDCHMamco: He zafgado; TMME: He Zamado; Tmamc: 30°C.
Mepron ZanmMcol OaHHEEm: 5o,
Cycle  Step Time U,V I, T,°C ESRE,Chm Q,Ah E,Wh
10 4CHCC 0:00:00.0% 2.0%10 74.825 40.% 0 0.00177 0.00370
10 4CHCC 0:00:05.0% 2.1523 74.825 40.4 0.002330 0.10560 0.22607
10 4CHCC 0:00:10.0% Z_.2440 74.825 40.4 0.0015€8 0.20544 0_45€40
10 4CHCC 0:00:15.0% 2_2522 T4.325 40.5 0.0017%5 0.31325 0.€5143
10 4CHCC 0:00:20.0% 2_.3130 T74.825 40.5 0.001&48 0.41715 0.93005
10 4CHCC 0:00:25.0% 2_.33%2 T4 .825 40.5 0.0015€€ 0.52101 1.171&5
10 4CHCC 0:00:30.0% 2.3€03 T74.825 40.5 0.0014€0 0.82485 1_41572
10 4CHCC 0:00:35.0% 2.3798 74.825 40.5 0.001287 0.72877 1l.€€l52
10 4CHCC 0:00:40.0% 2.35948 74.825 40.5 0.001212 0.822€€ 1.505954
10 4CHCC 0:00:45.0% 2.40%0 74.825 40.5 0.001277 0.92€5€ 2.15945
10 4CHCC 0:00:50.0% 2.4210 74.825 40.5 0.00123¢€ 1.0404€ 2.41042
10 4CHCC 0:00:55.0% 2.4315 74.820 40.5 0.001155 1.14437 2Z_€€254
10 4CHCC 0:01:00.0% Z2.4413 74.820 40_.€ 0.001158 1.24825 2_51572
10 4CHCC 0:01:05.0% 2.4455 T74_.325 40.5 0.001140 1.35222 3_.1€386
10 4CHCC 0:01:10.0% 2_4570 T4 _.2825 40.& 0.001108 1.45€15 3.432485
10 4CHCC 0:01:15.0% 2_.4853 T74.225 40.& 0.001085% 1_5€010 3_€80&8
10 4CHCC 0:01:20.0% 2.4712 T4.825 40.& 0.00107& l.&6€40& 3.93727
10 4CHCC 0:01:25.0% 2.4728 74.825 40.€ 0.001057 1.7¢6802 4.1945%2
10 4CHCC 0:01:20.0% 2.4240 74.8220 40.€ 0.0010423 1.87155 4_4525¢
10 4CHCC 0:01:35.0% 2.4500 74.825 40_.€ 0.00103% 1.5755%7 4_7111¢
10 4CHCC 0:01:40.0% 2.4552 74.825 40_.€ 0.001007 2.075%5€ 4_5703¢ v
YnpagneHw1e
Hanpaserue: ? Otreexr: ?
Peiun: Tok: 2
Uk 7 War: 7 Temneparypa: ? | |
v v v v
PucyHok 140 - BbibpaHHbIN 1 3arpyKeHHbI UCTOpUYEeCcKniA haii NepBUYHbIX AAaHHbIX
E_I Y1 AHANMWN3ATOP XMMWYECKINK MCTOYHWMKOB TOKA — O >
Sagaqm T atauue I padmkr PesyneTare AHAMME HacTpoiiku CocTonnme
Otiwme [paduku zapAca-pazpana / paseepTEM
e, 1y - Oeeerr: LiTi 26ah. Tpadguem UL, 1[E).
2 an
Teryw. umkn *
BoeTowkd v 79
UlrrPRT
EEEENE 60
0 ESR
UHCTHTE
45
Wrana U, B
3 3
1]
Wranal, A m 15
LSt 2 o
30 £ <
-30 £ 0 £
a [
Wkana P, BT E
e 2 i B
240 1.25 19
-240
19 -30
Wkana R, Om
006 0751 45
a
Wrana T, °C 0,59 50
80
20 0,259 -9
Wen ESRE, O
0.0048 1] i i i i 7 0 i 7 7 0 i i i 0 i
— 1] 2 4 g g 10 12 14 16 18 20 22 24 26 28 an 32 bp
0 BRema, tdH :
YnpaeneHue Hactpoiika MNpoctaorp RAW-pesynsTaroe
Hanpsaserue: ? OteekT: 2 Cetka
BRI Tot: 2 o Orepeme.. | Uwen: 10
Usten: 2 War: 7 Terneparypa; ? | | ¥ Toun et cee| 2] <] 3 || amn|o30s]

PucyHok 141 - 'padurKkm 3apaaa-pa3psana, NOCTPOEHHbIE NO AAHHbIM
M3 UCTOPMYECKOro panaa NepBUYHbIX SAHHbIX
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Ha3sHauyeHMe KHOMOK NPOAMCTbIBaHUA LMKNOB 3apAaa-paspana cieayollee:

e KHonka ">" nossonseT BbIbpaTb AN NPOCMOTPA CAeAYOLNIA LMKN 3apaaa-paspasa;
e KHonka ">>" nossonsAet BbIbpaTb LMKA c HOMepom "+10" oT TeKyLLero;

e KHonka ">>>" no3sonset BbibpaTb UnKa ¢ Homepom "+100" oT TeKyLLero;

e KHonka ">>>>" no3sonset BbibpaTb UMK ¢ Homepom "+1000" oT TeKyLLero;

e KHonka "<" no3sosaeT BbI6paTb A41A NPOCMOTPA NpeablAyLWMn LMKA 3apAga-pa3pasa;
e KHonka "<<" nossonsaet BbIbpaTb UMKA ¢ HOmepom "-10" OT TeKyLero;

e KHonka "<<<" nossonseT BbI6paTb UMK ¢ Homepom "-100" oT TeKyLLero;

e KHonkKa "<<<<" no3sonset BbIbpaTb UMK c Homepom "-1000" oT TeKyLero.

Mpu HaxkaTUK Heobxoammolt KHonKku, KomnbtoTepHbiii UHTepdeic HaaeT v 3arpy3uT daiin
NepBUYHbIX AAHHbIX ANA UMK 3apaga-pa3paga ¢ Tpebyembim Homepom umKkna. Mpu nonbiTke
BbIOOpaA HecyLlWw,ecTByOWero Homepa UnMKna, byaet oTKpbIT U NOKa3aH gaiin NnepBUYHbIX AaHHbIX
ANA UMKNa 3apAga-paspsaga ¢ HaMbonbluMm MAM HaUMMEHbMM HOMEPOM, KOTOPbIN yaanocb
HaWTW B TEKYLLEN Nanke ¢ ¢paiinamm pe3ybTaToB USMEPEHUA.

Homep TeKywero npocmaTpuBaemoro uukna 3apaga-paspaga XUT otobpaxkaetca
B o6nactu "MpocmoTtp RAW-pesynbtaTtos” (cm. pucyHok 141).

OAHOBPEMEHHO, MpPY OTKPLITUM W 3arpyske wucTopuyeckoro ¢anna ana BblIbpaHHOro
HOMepa UMKAa, NPOU3BOANUTCA MOMbITKA OTKPbITUA UCTOpMYecKoro danna gna npeablayuiero
UMKNa. 3To HeobxoamMmo pns oTobpaykeHMAa rpaduKoB 3apafa-paspasa B BapuMaHTe BblBOAA
rpadmMKoOB KakK [ONAa TeKywero uuKna, Tak W Oaa npeablayuwero UMKAa B Pas/nYHbIX
KoMmbuHaymax (cm. nogpasgen 20.4, pucyHkn 106, 107 n 108). Ecam nctopuyecknn dann ans
npeabplaywero UMKAa He HaWgeH, [AaHHble W3 Hero BbIBOAWUTLCA Ha  rpaduku
3apaga-paspaga  He 6yayt  (Hanpumep, nNpPU  COXPaAHEHWW PE3YNbTATOB  U3MEPEHWUM
C npopexuBaHvem, dann p[na npeabiayliero UMKNAQ MOXKeT ObiTb He COXpaHeH npwu
BbINONHEHUM TecTUpoBaHua XUT, cm. pasgen 17).

Bbibop KOmMbBWHaumit napameTpoB XWUT, BbiBOAMMBIX Ha rpaduvku 3apaga-paspaga,
HaCTpPOMKa LWKan ANA OTAE/bHbIX NAPamMeTpoB W COoxpaHeHue obnactn rpadmkos B BUAE
rpadmyeckoro daiina (KapTUMHKM) OCYLLECTBAAETCA TOYHO TaK e, KaK M B peXXume peanbHOro
BpemeHu npu TectupoBaHnmn XUT (cm. noapasaen 20.4).

Ons npocmoTpa ¢dannoB cB800HbLIX pe3ynbmamos u3smepeHuli (cm. noapasgen 16.3)
M BbIBOAA 3TUX Pe3y/NbTaTOB M3MeEpeHui Ha rpadmkm aHanmsa (cm. nogpasgen 20.6),
npegHa3HadyeHa obnactb "®ann no LL", pacnonorkeHHana BHM3Y cnpasa Ha cTpaHuue "AHanus"
KomnbtoTepHoro NHTepdodelica:

Faiinno LU

OTkpEmE...

PucyHok 142 — O6nactb BbiboOpa M 3arpy3kun ¢pannos paHee 3aperncTpupoBaHHbIX
CBOZHbIX pe3ynbTaToOB U3MEPEHUM

Haskatne Ha KHoMKy "OTKpbITb..." NPMBOAUT K BbI3OBY AMa/IOrOBOro OKHa Bbibopa dalina
C 3aperncTpmMpoBaHHbIMK paHee CBOAHbIMMK pe3ysbTaTaMu M3MepeHUn. B sTom OKHe cnepyet
BblOpaTb WMMEHHO @¢ann CBOAHbLIX PEe3ynbTaToB M3MepeHuin (c okoHuyaHuem "-CLK.txt")
(cm. pucyHok 143).

BbibpaHHbI dalin 3arpy’KaeTca B OKHO CBOAHbLIX Pe3y/bTaTOB U3MEpPEeHUN Ha CTpaHuue
"PesynbTtathbl" (cm. pucyHoK 144).

142



E_I BuiGop daiina gna sarpyskn pesynsTatoe TecTupoeadia O6bekTa no upuknam ot

Manka: | | | 2021.07.04 LiTi 26Ah |

e B

ﬂ' ] LiTi 264h-00000341 bt

=] LiTi 26Ah-00000342.txt

BuicTpuill BOCTYN |5 | T 26Ah-00000343.tet
- i LiTi 26AR-CLE bt

PaGouwii cTon

BB nuoTekmM

3

3T0T KOMNBOTED

<

>
Tun draiinos: |Pesyneare: (" 1) | Omvena

PucyHok 143 - Bbibop nctopuyeckoro daiiiia CBOAHbIX Pe3y/ibTaTOB U3MEPEHUI

E_l ¥p1 AHANMM3ATOP XMMWHECKIMX MCTOYHWKOB TOKA - O X
3agaud T atnuue =EL Pesynetathl | &HaMWs HacTpoiiku CocToAHue
" Mokasars $aiin pesynsTaros RAW * Morasat $aiin pesyAETATOE N0 LMKAEM
Cycle Step Drt Ue, T e, 2 Ta, °C E5Ra, Ohm 2. AR E,Wh C,F E5Rc, Ohm ESRd, Ohm T1k, A EFg, % EFe, %
Mpmbop: ACKTS5.428.1750.1 IP192.1€8.100.201 ~
OfmexT: LiTi 2&€2h
[Iporpanma -
4. Sapan CC 752 mo 2.7B mwm lcyr. Iepwon ESR: Sc. ImarensHocTe ESR: Swmc.
5. Jo=zapaAno CV 2.7B mo 52 mmt loye.
€. Pazpan CC 75A mo 1.S5B mm loyr. [lepmon ESR: Sc. marenssHocTe ESR: Swc.
ZapanHoe ROJMEeCcTEC LMEnoE: 1000 .
Orpamienme Twoaiz He Zafado; UMamc: He Zafadco; I[CHMamc: He Zafgado; IDCHMamc: He =Zamawo; TwMH: He Zamado; Tmamc: S0°C.
[epMon ZanmMcM OaHHENM: 5o,
Hawano TecTHMpoBEaHmMA: 04.07.2021 23:30:38.
Cycle Step Drt Ue,V Ie,& Ta,“C ESRa,Ohm Q,4h E,Wh C,F ESRc,Ohm ESRd,Ohm Ilk,A EFg,% EFe,%
1 GNRL 0:27:50.21 1.4552 -74_6€ 28.3 0.001073 -12.922 -25_754 42588 .35 0.035383 0.001031 -14.3 20&6.2 17&6.2
2 GHRL. 0:31:37.37 1.4552 -74.72 32.% 0.00107¢ -13.551 -32_.531 45555 _25% 0.003842 0.000%53 -0.18 100.7 85.5
3 ENRL. 0:31:35.21 1.4552 -74.72 35.% 0.001040 -14.512 -34_014 45733.07 0.003820 0.000%00 -0.10 100.3 350_.2
4 GHNRL 0:31:40.12 1.4585 -74.73 37.8 0.001017 -14.863 —-34.547 47340.85 0.003850 0.0008%2 -0.03 100.1 50.4
5 GHNRL 0:31:43.2% 1.45%5%2 -74_.70 32&8.8 0.001005 -15.0%28 -35_.53% 455%70.75 0.0032€% 0.000281 0.023 95.3 50.4
-1 GHNRL 0:31:30.83 1.45%5%2 -74.72 35.1 0.001001 -15.141 -35_&5% 53108.87 0.003287¢ 0.000281 0.184 95.4 25.%5
7 GHRL 0:21:20.70 1.455%2 -74_.71 235.3 0.001004 -15.104 -35.571 50883.14 0.003%05 0.000851 0.201 95.2 825.%9
2 GNRL 0:21:02.4% 1.4552 -74.72 29.5 0.001007 -15.0€2 —-35.480 426€04.72 0.003%31 0.000291 0.15% 93.5 350.0
9 GNRL 0:20:55.45 1.4552 -74.72 29.5 0.001010 -15.053 -35.443 47742.52 0.003%40 0.000291 0.115 95.& S0.1
10 GNRL 0:30:58.11 1_.4585 -74.75 3%9.5 0.001012 -15.045 —-35_41% 47707_73 0.003%45 0.0008%1 0.103 93.& S0.1
11 GHNRL. 0:30:52.02 1.4552 -74.72 3%.5 0.001015 -15.023 -35_.3€1 52501.02 0.003%44 0.000%00 0.106 B3.¢& S50.1
1z ENRL. 0:30:4€.05 1.4552 -74.72 3%.5 0.001015 -15.027 -35.370 52887.04 0.003%41 0.000%00 0.0€€ 935.8 3502
13 GHNRL 0:30:43.€7 1.455%2 -74.71 35.5 0.001014 -15.032 -35.37% 53243.41 0.0035%30 0.000%00 0.0€23 95.8 50.2
14 GHMRL 0:30:40.03 1.45%5%2 -74_.71 325%.& 0.001015 -15.023 -35_35¢€ 526€7.0€ 0.003%21 0.000%00 0.075 9S.7 50.2
15 GHMRL 0:30:41.%& 1.45%8%5 -74.71 35%_.& 0.001017 -15.010 -35_.321 51823.74 0.003%21 0.000%00 0.07% 95.7 50.1
1le GHRL 0:30:34.01 1.455%2 -74_.71 35.7 0.00101% -14.58¢ —-35.2€2 50282.79% 0.0035%20 0.000%00 0.081 95.7 S0.1
17 GNRL 0:20:25.05 1.4585 -74.72 29.8 0.00101%2 -14.9€4 —-35.20% 48756.8€ 0.003510 0.000310 0.0€7 99.2 350.2
iR-] GNRL 0:20:23.14 1.4552 -74.72 295.9% 0.001021 -14.923¢ —-35.142 47558.235 0.0023%0% 0.000510 0.090 935.7 S0.1
15 GHNRL. 0:30:20.67 1.4552 -74.71 40.0 0.001021 -14.512 -35.085 52200.04 0.003%00 0.000%10 0.082 53.7 350.1
pedu] ENRL. 0:30:18.08 1.4552 -74_.65% 40.2 0.001021 -14.83% —-35.030 50€3€.42 0.003%00 0.000%10 0.083 53.7 3501
21 GHNRL 0:30:05.34 1.4585 -74.71 40.1 0.001021 -14.860 —-34.555 4564€.57 0.003%2¢€ 0.00050% 0.0€% 95.8 5S0.1 v
YnpaeneHwe
Hanpaserue: ? Oeeexr: 7
Pertita: Tok: 2
Uukn: 7 War: ? Temneparypa: ? | |

PucyHok 144 - 3arpy»KeHHbIn ¢paiin CBOAHbIX pe3y/ibTaTOB U3MeEPEHUN

ObpaboTaHHble pe3ynbTaTbl WM3MEPEeHUM M3 OKHA CBOAHbIX [AaHHbIX Ha CTpaHuue
"PesynbTatbl" KomnbioTepHoro MHTepdeica BbiBoaAaTCcAa Ha rpadpuKkm aHanmsa XMUT Ha cTpaHuue
"AHanus", roe Mmoryt O6biTb OTOOparkeHbl B  Pa3NYHbIX KOMOWMHAUMAX U  COXPaHEeHbI
B rpadmnyeckom Buae (B BUAE KapTUHKM) C MOMOLLbIo KHoMKK ".bmp" (cm. noapasaen 20.6).
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E_l Yp1 AHANM3ATOP XMMWYECKWMX MCTOYHWMKOB TOKA

PezyneTatel | | AHaWs

paduicH M3MEHEHWA NapameTpoe OGEekTOE B SABMCHMOCTH OT YMCAS UMKAOE 33pA0a-paspAda
Oereerr: LiTi 26ah. MTpaguku aHanuza O[N], TalM).

SanauM TataHue

Wkana cnesa
Ta.’C -
ESRa, Ohm
Q. 8h

E.wh

C.F

ESRc. Ohm
ESRd. Ohm
Ik, &
EFqg.
EFe.
Her

Rlalelaleleleleic i i
a0 e

Wk.ana cnpaea

Ta.’C
ESRa. Ohm

[padgrk1 HacTpoiicu CocToAHue

Q, Ah

50

-47.5

45

425

40

375

30

Ta,"C

&
~
~
" E.'Wh L5
L o )
" ESRc, Ohm
" ESRd. Ohm 10 E
"k, &
(" EFq. % 759 275
" EFe. %
" Her 5] 25
HacTpoiika
V¥ Crpeme U0 2.5 225
¥ Crpeme U1

Cetka I} T 7 T 7 7 7 7 T ( 7 7 7 7 ( 7 T 7 20

PoH: i} 20 40 B0 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 bimp
¥ Toukm Unknbl sapAna-paspAda :
HacTpoilka EEpTHEANEHER WEan
ESR.0hm 0 005 qapl0 0 Ewnl0 60 gpl1s0 |162 Ikaf012 [012  Epqx|9 [103 prezls6 |38
YnpaeneHue Wk.ana cHuzy Pafinno UL
= HanpaseHue: ? OfeekT: ? & Wnkron
St Tok: ?
Uukn: 7 War: 7 Ternepatypa; ? | | © Ta.'C O

PucyHok 145 - I'padumku aHanmnsa XUT, NOCTPOEHHbIE MO NCTOPUYECKUM
CBOAHbIM pe3yanbTaTamM TECTUPOBAHUA

22 PABOTA MNMPUBOPA B ABTOHOMHOM PEXKVME

YnpasneHve npubopom ocyuiecteasetcs ¢ nomoubto KomnbtoTepHoro WHTepdelica
(cm. pasgen 20). KomnbioTepHbii UHTepdelic Heobxoaum AN COCTaBAEHMA U 3arnycKka
nporpammbl TectupoBaHua XUT (cm. pasgen 11), a Takxke Ana HabnogeHuAa 3a Xo40M
BbIMOJIHEHUA TECTUPOBAHUSA, MONYYEHNA U 0OPabOTKM pe3y/IbTaTOB U3SMEPEHWUIA.

OpHako, nocne 3anycka nporpammbl TectupoBaHua XUT, KomnbioTepHbit UHTepdeic
MOKEeT BbITb 3aKpbIT, @ KomnbtoTep Mosib3oBaTens BbiKAOYEH. [py 3TOM NpMbOpP NPOAO/IKUT
paboTy B aBTOHOMHOM peXKMme Mo 3afaHHol Mosb3oBaTenem nporpaMmme TECTUPOBAHMS.

BHUMAHUE! Pabota npubopa no Tabnuuam TOKa, MOLLHOCTM M COMPOTUBAEHUA
(cm. nogpaspen 11.18), a TaKxe napannenbHasa pabora aByx M 6onee AHanusaropos
(cm. paspen 12), BO3MOXKHA TONbKO NMPU YCTAaHOBAEHHOM COEAUMHEHUU MeXay npubopom
(npnbopamu) n KomnbiotepHbim WUHTepdeiicom. ABTOHOMHAA pabota B 3TUX ycnosuax
HeBO3MOXHal

Pe3ynbTaTbl M3MepeHWir B ABTOHOMHOM pPEXKMME COXPAHATCA BO BCTPOEHHYHO
BHYTPEHHIOO namsaTb npubopa FLASH (cm. pucyHok 5). MNamate npubopa MOXKET BMECTUTb
6onee uyem 270 TbicAY pPe3yNbTaTOB W3MEPEHUI (TO‘-IeK*). Mpu cnepyowem BKAKOYEHUN
KomnbloTepa [Monb3osatena u 3anycke KomnbioTepHoro WMHTepdeica, AaHHble M3 NAMATU
npubopa 6yayT nepefAaHbl HA KOMMbIOTEP U COXpaHeHbl B ¢dainbl pe3ynbTaTOB M3MEPEHWU
(cm. pasaen 16). Mocne aToro namaATb NpUbopa oumLLaeTcs 6e3 npepbiBaHUA TecTUpoBaHma XUT
M CTAHOBMTCA rOTOBA K CaeayowemMy nepmony aBTOHOMHoOM paboTbl.

* CM. nepeyeHb NPUHATLIX COKPALLEHNA U 0603HAYEHUA.
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Bpema aBTOHOMHOM paboTbl Npubopa HaNPAMYLO 3aBUCUT OT NepMoaa COXPaHEHMA AAHHbIX
B Galnbl NepBUYHbIX pPE3yNbTaTOB M3MEPEHWUI, HACTPOMKa KOTOPOro OCyLL,ecTBAAeTCA
B obnactn "MapameTpbl coxpaHeHMs pesynbTaToB" Ha cTpaHuue "3agaun” KomnbloTepHoro
NHTepdelica (cm. pucyHok 146).

E_l ¥p1 IP192.168.100.201 AHANWNIATOP XMMIMYECKIX MCTOUYHWKOB TOKA ACKT5.48.1730.1 - O X
lm Tatmue =EL PesyneTate AHanus HacTpoiiku CocToAHue

MogroToeka

1.|Bapsu:l CC ﬂ |50 |A ﬂ £L0|2 |B ﬂ LA |1 |cyT ﬂ i [ -dU ESH:’W‘

2.|F'aspsu1 [ ﬂ |50 |A ﬂ ao |2 |B ﬂ WK |1 |ch ﬂ ESR:|He ustep. -

3.|Her hd

Mporpardta

4.|Passep‘rka u ﬂ |'| |B.-"C ﬂ aT |2 |B ﬂ no |12 |B ﬂ NuanasoH | m i‘

5.|PaSBEpTKa ] ﬂ |'| |B.-"C ﬂ ot |12 |B ﬂ no |2 |B ﬂ HuanazoH [ m

B.|Her hd

7.|Her hd

8.|Her hd ﬂ

,W uuknoe  Mporpamma; 3arpysume.. | Cospadures...

3aEEpLEHIE

4E.|Her -

47.|Her -

48.|Her hd

OrpaHuueHuA -du

UMHHZ’_ B UmaKc:l_ B ICHmaKc:’_ A IDCHmakc: A TruH: T Twmakre: |80 C |1DD |MB j

[NapareT emems AEEYNET ATOE

i fpex: |CK-3000-20

[ = Coxp. Kaabli m umkn W Nrpdsd. 9P prT BREMeHU: ,Wl Faiin...

Faitn A, DAPEIYNBTATENZ021.07.12 CK-3000-204CK-3000-20-00000000. t

CeopHe padin no LU D:ANPEIYNETATEIN2021.07.12 CK.-3000-20%CF-3000-20-CLE. bt

YnpagneHw1e

Hanpaserue: ? Otreex: OTKAOYEH
Pesur: MPOCTOR Tok @754 0.0A
Uk 7 War: 7 Temneparypa: 305°'C Myer | |

PucyHok 146 - HacTpoiiKa nepuoaa coxpaHeHusa pesynbTaToB U3MepPEeHUI

Mpn MeHbLLEM Nepuoae COXPaHEHUA AaHHbIX, Pe3y/bTaTbl USMEPEHMI COXPaHAIOTCA Yallle,
namaTb npubopa 3anosiHAeTcA ObicTpee, BpPemMsi aBTOHOMHOW pPaboTbl COKpallaeTcs.
MpmepHoe Bpema aBTOHOMHOW paboTbl B 3aBUCMMOCTU OT BbIBpaHHOro Nnepmnoaa coxpaHeHus
JaHHbIX NpuBeaeHo B Tabauue 8.

Tabnuua 8 - Bpems aBTOHOMHOW pPaboTbl B 3aBUCMMOCTM OT NEPUOAA COXPaHEHUS AaHHbIX

MNepuropa coxpaHeHus MNpumepHoe Bpemsa
OAHHbIX aBTOHOMHOWM PaboThI
"Bce" 4y
0,1c 7 430 MMH
0,2c 15y
0,5c¢ 1,5cyt
1c 3cyt
2c¢c 6 cyT
5c¢ 15 ¢yt
10c 1 mec

B cnyyae aamntenbHon paboTbl npubopa B aBTOHOMHOM peXMMe, NamMATb Npubopa moxkeT
6bITb NepenonHeHa. B atom cny4yae, HoBble pe3ynbTatbl OyayT 3amelwaTb Hanbonee crapble
OaHHbIe, N YacTb Hanbonee CTapbIX Pe3ynbTaToB M3MepeHnin byaeTt 6e3B03BpPaTHO NOTEPAHA.
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Ona uvHAMKAUMW COCTOAHMA nNamMaTKU npubopa Ha nepeaHen MaHenu pPacrnooXKeH
cesetoamon "MAMATDL" (cm. pucyHOK 5). OTOT cBeTOAMOL OTParkaeT cieayilolne COCTOAHUSA
namatn npubopa:

e He cBeTnTbCA — NamATb NpMbopa MMmeeT JOCTAaTOYHO CBOBOAHOIO MecTa;

e Muraet — namatb npubopa 3anonHeHa 6onee yem Ha 50 %. Heobxogmmo BKAOUMTB
KomnbloTep M 3anyctutb KomnbitoTepHbii UHTepdelic ana nepepadm HapaboTaHHbIX
OAHHbIX  Ha  KOMMblOTEP, COXpaHeHMAa B  Ganibl  Pe3yNbTaTOB  M3MEPEHUM
M 0CcBOOOKAEHMA NamaTn Nnpubopa;

e [0OpUT NOCTOAHHO — NamATbL Npubopa NepenosHeHa. YacTb AaHHbIX NOTEPAHA.

ONns  KOHTPO/A HaA COCTOAHMEM NamMAaATM npubopa € nomollbio KomnbioTepHoro
NHTepdeiica, Ha cTpaHuue "Coctoanue" (cm. nogpasgen 20.8) npeaycmoTpeHa ob6nacTb
"MamaTb Mpnbopa":

MatsTe MNplbopa -
Sanucen

o=

3anonHeHKe: 1386 L]
3anonHeHue »50%: HET

MepenonHeHKe: HET

MNepenonHenue Gypepa: HET

CocToaHqe: HOPMA

00, FarPYEKH 8 AHHE
Owmtior, 3anqcu:
Owmtiok, yTeHKA: 0 Owwmtiok KC: 0

PucyHok 147 - MapameTpbl COCTOAHMA NaMATU AHaan3aTopa

O6nactb "MamsaTe Mpubopa" coaepKUT cBeAEHNS O COCTOAHUM NamaTn AHanusatopa. Mpu
oyepesHOM YCTAaHOBNEHWW CBA3M C KOMMbIOTEPOM MOCAEe aBTOHOMHOM paboTbl, AaHHble
M3 namatM npubopa 3arpyrkatotca B KomnbloTepHbit  UHTepdeiric, obpabaTtbiBatoTcs
N COXpaHsaoTCA B Gpalifibl pe3ynbTaToB M3MEPEHUI. DTOT NPOLLECC 3aHMMAET HEKOTOPOE BpeMs,
HabnoAaTb 32 €ero Xo40M MO3BOJIAIOT 3HaYeHUA "3anonHeHuMe", KoTopble byayT yMeHbLIaTbCA
No mepe 3arpy3ku JaHHbIX Ha KOMMbIOTEP, @ TaKXKe IMHEeNHaA WKana "Xog 3arpy3kn gaHHbIx".

B cnyyae 3anonHeHUA wWAM  nepenosiHeHWA nNamATM  AHanus3atopa, WHAMKATOPbI
"3anonHeHne >50%", "MepenonHenune", "MNepenonHeHne bydepa" 6yayT NpMHUMATL 3HAYEHUS,
cooTtBeTcTBeHHO, "ECTb", "MPOU3OLLIO", "MPOU30LLUIO". Mpn nepenosHEHMMN NAMATU YacTb
OaHHbIX 6yaeT 6e3B03BPATHO NOTEPAHA.

B cnyyae oTKasza MUKPOCXEMbl NAaMATU, HAXOAAWENCA Ha NaTe KOHTPOAS WU ynpas/ieHua
npmubopom, uHaukatop "CoctoaHue namatn" npumeT 3HadveHume "OTKA3". Mpu nosTOpA-
IoWeMcs NosABAEHMU 3Toro coobuieHna obpatutecb B 000 "APOCTAHMALL" gna 3ameHbl
MUKPOCXEMbI MAaMATH.

23 3ALUMTLI MIPUBEOPA U ABAPUIMHBIE PEXXUMDbI

AHanunsaTtopbl ACK150.24.1750.1, ACK75.48.1750.1, ACK100.24.650.1 n ACK50.48.650.1
MMeELOT caieylolme annapaTHblie U NPOrpammHble 3aLMUThbl:

3awmTa No nepeHanps»KeHuo Ha wuHe "OUT+";

3awmTa No nepeHanps*KeEHUIo Ha WuHe "BAT+";

3awmTa No nepeHanpPsKEHUIO Ha WKHe NuTaHus "V+";

3awuTa No nepeHanpAXEeHUIO Ha NOTEeHLMANbHbIX BXOAAX U3MEPEHUA HAMPAXKEHUS;
3awuTa No neperpysKke no TOKy 3apaaa;

3awuTa No neperpysKe No TOKy paspaaa;

3awuTa no neperpesy Harpy3o4yHoro pesmcropa R (cm. pucyHok 5);

3awuTa No neperpesy CMNOBOrO MHBEPTOPA;

3awuTa No neperpesy KOHTPOANEPA YNPaABAEHUSA;

3awmTa no obpaTHOM NONAPHOCTU HAMPANKEHUA HA CUIOBLIX Knemmax npmbopa;
3awmTa Nno obpaTHOM NONAPHOCTU HANPAXKEHUA HA NOTEHLMANbHbIX BXOAAX;
3awmTa No oTKasy UCTouHMKa nuTaHmna UM (cm. pucyHok 5);
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3awuTa
3awumTa
3awmTa
3awmTa
3awmTa
3awuTa
3awmTa
3awmTa
3awuTa
3awmTa
3awmTa
3awmTa
3awmTa
3awuTa
3awumTa
3awmTa
3awumTa
3awmTa

Nno OTKa3y CMNOBOro UHBEPTOPaA;
MO OTKa3y BEHTUNATOPA OXNaxKAeHuA npmubopa;

no neperpyske Kat4ven CMN10BOro MHBEPTOPA;

no neperpyske no MOLLHOCTH;

Mo CpbIBY CTabUAN3aL MM 3a4aHHOTO NAapaMeTpa;

No MrHOBEHHOMY 3aBepLUEHMIO LWara;

Mo HAPYLUEHUIO LLe/IOCTHOCTM Lienen nogkatodeHuna XUT;

MO OrpaHMYEHNI0 MMHUMAIbHOTO HanpaxeHusa Ha XUT (nepepaspaay XUT);

Mo OrpaHMYEHMIO MAaKCMMAJIbHOTO HanpAXKeHuaA Ha XUT (nepesapsaay XUT);

Mo orpaHMYeHnI0 MaKCMMabHOro TOKa 3apaaa Yepes XUT;

No OrpaHUYeHMNI0 MaKCUMaNbHOro TOKa paspaaa XUT;

Mo OrpaHMYEHNI0 MMHUMANbHOM TemnepaTypbl XUT (nepeoxnaxkaeHnio XUT);
Mo OrpaHMYEHNI0 MaKkcMmanbHou Temnepatypbl XUT (neperpesy XUT);

No HeBEPHO 334aHHOM Nporpamme TecTtMpoBaHua XUT;

no notepe CBA3M MeXAy NPMBOPOM M KOMMNbIOTEPOM Mpu paboTe No Tabanuam;
Mo NnoTepe CBs3M C KOMMbIOTEPOM MPW NapaanenbHoli paboTte Nnpnubopos;

no notepe cBA3M ¢ Npnbopom npu napannenbHoi pabote npnbopos;

No HECOOTBETCTBMIO 334aHHOIO U AEeNCTBUTE/IbHOTO peXnma paboTbl.

CpabaTtbiBaHuWe nt0b6OM U3 3alLMT NPUBOANUT K NPEPbIBAHUIO Npouecca TectTupoBaHua XUT
n nepexoay npmbopa B aBapuUiHbIN pexnm paboThbl.

Tun aBapuiiHOro pexknma otobparkaetca B obnactu "YnpasneHue" KomnbloTepHOro
NHTepderica (cm. noapasaen 20.1), npu 3TOM NpUYMHA, BbI3BABLUAA MEPEXOL B aBapuiiHoe
cocTosHKue, oTobparkaetca Ha cTpaHuue "CocTtoaHune" KomnbloTepHoro NHTepdelica B obnactm
"ABapuiiHble Tpurrepbl" (CM. pUcyHOK 148).

Ecnn aBapusa BO3HMKNA B MOMEHT TecTupoBaHua XUT, B ¢anne nepBUYHbIX OAHHbIX
ANA TeKyLlero uMknaa (cm. nogpasaen 16.2) byaet caenaHa KpamHaA 3anmncb, B KOTOPOW BMECTO
MapKepa wara byaeT 3adprMKcMpoBaH MapKep aBapun.

E_l ¥p1 IP192.168.100.201 AHANNIATOP XMMIMYECKIX MCTOUYHWKOB TOKA ACKT5.48.1730.1 - O *

Sagaum T atinuusl Mpamukm Pesynstare AHAMME HacTpoiiku CocToaHue
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TEperpes Harpyskm: HET cﬂiiﬁﬂ?:gm ok g .
Neperpes HHESPTOPE! HET - .
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Tlaruuk TernepaTypel DfbekTa: NnoaKno4yeEH D T W D (E: O
Pene HampamkeHua "UBAT +' OTKANYEHD JanoaHuTeneHD
Pens nogkmoyeHuA exonoe BMNC: OTKANYEHD #og yacos [puGopa: 347259
Pene npegnogknoyerin O deerTa: OTKNDYEHD Nepuog NOCTYNABHUA GaHHEK, MC: 6.8
Pene nogkamoyeHua Ofvekra: OTKADYEHO Hapatiorka MNpudopa, 4 3281
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Hanpaserue: ? Otreexr: OTKMAOYEH
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PucyHoK 148 - ABapuitHble TpUrrepbl MOMOratoT BbIABUTb NPUYMHY aBapum
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3awuma no nepeHanpaxeHuto Ha wuHe "OUT+" cpabaTbiBaeT Npu BO3HWUKHOBEHMUMU
Ha cunosoi wuHe "UOUT" (cM. pUCYHOK 5) npeBbleHns HanpsaxkeHna 6onee yem Ha 6 % Bblle
MaKCMMa/IbHOro paboyero HanpsaKeHUs g8 KOHKPEeTHOro TMna npubopa.

CpabaTtbiBaHMe 3aWuTbl NpPUMBOAUT K nepexody npuvbopa B aBAPWUMHBIA  PEXKMM
"MEPEHAMNP. UOUT", npu 3Tom Ha cTtaHuue "CoctosHume" KomnbtoTepHoro WHTepdelica
yCTaHaB/AMBAETCA aBapUiHbIN Tpurrep "MepeHanpaxceHue Ha wuHe "OUT+".

Echn aBapua BO3HMKNA B MOMEHT TecTMpoBaHuA XUT, B ¢daine nepBUYHbIX AaHHbIX
(cm. noapasgen 16.2) 6ypet caenaHa KpaliHAA 3anucb, B KOTOPOM BMECTO MapKepa wara byaet
3aduKcMpoBaH mapkep aBapuum: "OUOT".

MpW YacTomM BO3HMKHOBEHMM AaHHOW aBapum obpatutecb B OO0 "APOCTAHMALL" ana
KOHCY/NbTaLlMKN NN PEMOHTA.

3awuma no nepeHanpsaxceHurww Ha wuHe "BAT+" cpabaTbiBaeT NpU BO3HUMKHOBEHUMU
Ha cunosoit wuHe "UBAT" (cm. pUCYHOK 5) npeBbllweHns HanpaxeHua 6onee yem Ha 6 % Bbllwe
MaKCMManbHOro paboyero HanpsaXKeHUs ANA KOHKPETHOro TMna npubopa.

CpabaTtbiBaHMe 3aWuTbl NPUMBOAUT K nepexody npuvbopa B aBAPWUWMHBIA  PEKMM
"MEPEHAIP. UBAT", npu 3tom Ha cTaHuue "CoctoAaHue" KomnbtoTepHoro WHTepdeica
yCTaHaB/IMBaEeTCA aBapuiiHbIn Tpurrep "llepeHanpaxceHue Ha wuHe "BAT+".

Echn aBapua BO3HMKNA B MOMEHT TecTupoBaHuA XUT, B ¢daine nepBUYHbIX AaHHbIX
(cm. noapasgen 16.2) 6ypet caenaHa KpaiiHAA 3anucb, B KOTOPOM BMECTO MapKepa wara byaet
3apMKcupoBaH mapkep asapum: "OUBT".

Mpn YacTtom BO3HWKHOBEHWM [AaHHOW aBapuu obpatutecb B8 000 "APOCTAHMALL"
ANA KOHCYNbTaLMWU UNU PEMOHTA.

3awuma no nepeHanpaxceHUt0 Ha wuHe numaHua "V+" cpabaTblBaeT Npn BO3HUKHOBEHUM
Ha WWHe nuTaHua "V+" (cM. pUCYHOK 5) npeBbllleHMA HanpsxeHua 6onee yem Ha 6 % Bbllwe
HOMWHA/IbHOTO ANA KOHKPETHOro TMna npmbopa.

CpabaTbiBaHMe 3awWuTbl NPUBOAUT K nepexogy npubopa B aBapUMHbIA pPeEXUM
"MEPEHAMNP. UV", npum 3tom Ha cTaHuue "CoctoaHue" KomnbioTepHoro MWHTepdeiica
YyCTaHaB/IMBAETCA aBapUiiHbIN Tpurrep "llepeHanpaxceHue Ha WuHe numaHus".

Echn aBapua BO3HWMKNIA B MOMEHT TecTupoBaHua XUT, B dailne nepBUYHbLIX AAHHbIX
(cm. nogpasaen 16.2) byaet caenaHa KpalHAA 3anncb, B KOTOPOW BMECTO MapKepa wara byaer
3adMKcupoBaH mapkep aBapum: "OUPS".

Mpy vacTtom BO3HWKHOBEHWW [AaHHOW aBapuu obpatutecb B8 000 "APOCTAHMALL"
ANA KOHCYNbTAUUM UAU PEMOHTA.

3awuma no nepeHanpsaMeHuto HA MNOMeHYUanbHbIX 8X00aX U3MepeHUs HAMPAHEeHUs
cpabaTtbiBaeT NpuM BO3HMKHOBEHMW Ha MOTEHUMANbHbIX BXO4AX M3MEPEHUA HaAMNPSAKEHUA
npesbilleHMA Hanps:KeHna 6onee 4yem Ha 2% Bbille MAKCMMAJIbHOrO HanpaXeHus
ONA TeKyw,ero nogananasoHa BOCNPOU3BeAEeHMA U U3MepeHUa HanpaxXeHna Ha XUT.

CpabaTbiBaHMe 3awWuTbl MNPUBOAUT K nepexody npubopa B aBapUiHbIA  PEXUM
"MEPEHAIMP. UBNC", npu 3tom Ha ctaHuue "CoctosHue" KomnbloTepHoro WHTepdeica
yCTaHaB/IMBaeTCA aBapuiHbld Tpurrep "lepeHanpsaxceHue Ha exodax BNC", a B daine
NepBUYHbIX AaHHbIX (cM. nogpasgen 16.2) byaeTt caenaHa KpaliHAs 3anucb, B KOTOPOWM BMECTO
MapKepa wara byaet 3apuKcmpoBaH mapkep asapuu: "OUBC".

CpabaTbiBaHMe 3aWMTbl MOMKeT OblTb BbI3BAaHO TEM, YTO Haya/lbHOE HamnpsarKeHue
Ha Knemmax XUT npesbllaeT YPOBHM HaNpaXKeHUN, 3a4aHHbIX B HAaCTPOMKax MepBbiX LIAros
nporpammol TectTpoBaHua (cm. nogpasaen 20.2), ninbo HencnpaBHOCTbIO Npubopa.

Hanpumep, ecam mbl pabotaem Ha AHanmsatope ACK150.24.1750.1 v nepBbid war
nporpammbl TECTUPOBAHMA — 3TO wWar 3apaga XUT noctoaHHbIM Tokom (CHCC) ao KoHe4yHoro
HanpsaxeHus 4 B, npnbop npu BbINOJIHEHMWN AAHHOIO Lara aBTOMATMYeCKM BbibepeT maaaLwnii
noaauanasoH HanpseHna — 5B (cm. nogpasgen 11.3). Ecam peanbHoe HanpsaxKeHue
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Ha Tectupyemom XUT nepes Havyanom wmcnbiTaHMn cocTasnseT bonee yem 5 B, cpabaTbiBaeT
3aWmMTa MO MNepeHanpsKeHW Ha NOTeHUMaNbHbIX BXO4AX W3MEPEHUA HaNpsKeHus
Ha Knemmax XUT. B atom cnyvae, pekomeHAyeTcA CHavana paspaguTb Tectupyembii XUT
[0 Tpebyemoro ypoBHA HAYaNbHOFO HAMNPAMEHWA, UCMONb3YyA OAMH W3 LWAroB NOArOTOBKMU
TecTMpoBaHus (cm. pasgen 11).

Echrn HanpaxeHne Ha XWUT HaxoguTcA B HOPME, HO aBapuAa MO MNepPeHanpAXKeHUIo
Ha MNOTeHUMaNbHbIX BXO4AX NPOAO/XKaeT NoBTopATbcA, obpatutecb B8 OO0 "APOCTAHMALL"
ANA KOHCY/NIbTALWUN UM PEMOHTA.

3awjuma no nepezpyske mo moky 3apada cpabaTbiBaeT Npu pernctpaumm ToKa 3apasa,
NPEBbILAIOLLErO TEKYLUMIN NOAANAMNA30H TOKA A1 KOHKPETHOro Tuna npubopa Ha 2 % v 6onee.

CpabaTtbiBaHMe 3aWMTbl CBMAETENLCTBYET O HeucnpaBHOCTM npubopa W npusBoAUT
K nepexoay B aBapuiHbii pexum "MEPETPY3KA ICH", npu stom Ha ctaHuue "CoctoaHue"
KomnbtoTepHoro UHTepdelica ycTaHaBAMBaeTCA aBapuiHbIN Tpurrep "lepezpy3ka no moky
3apsda".

Echn aBapua BO3HMKNA B MOMEHT TecTMpoBaHuA XUT, B daine nepBUYHbIX AaHHbIX
(cm. noppasgen 16.2) 6yaet caenaHa KpaiHAA 3anucb, B KOTOPOM BMECTO MapKepa wara byget
3adpmKcuMpoBaH mapkep asapuun: "OICH".

Mpn YacTom BO3HWKHOBEHWM JaHHOW aBapum obpatutecb B 000 "APOCTAHMALL"
ANA KOHCY/IbTALMN UM PEMOHTA.

3awjuma no nepezpy3ke no Moky pa3pada cpabaTtbiBaeT NpPU perucTpauumn ToKa paspaaa,
NPEeBbILWAOLLLErO TEKYLLMIA AMana3oH TOKa ANA KOHKpeTHoro Tuna npubopa Ha 2 % un 6onee.

CpabaTtbiBaHWe 3aWMTbl CBUAETENBCTBYET O HEUCNPABHOCTM npubopa w nNpuBoaUT
K nepexoay B aBapuiHbin pexmm "MEPEFPY3KA IDCH", npu stom Ha ctaHuue "CoctosaHue"
KomnbtoTepHoro NHTepdelica ycTaHaBAMBaeTcA aBapuiHbIN Tpurrep "lepezpy3ka no moky
paspsadca".

Ecnn aBapusa BO3HMKNA B MOMEHT TecTupoBaHua XUT, B ¢anne nepBUYHbIX OAHHbIX
(cm. nogpasaen 16.2) byaeT caenaHa KpanHAa 3anMcb, B KOTOPOWM BMECTO MapKepa Lwara byget
3admKcuMpoBaH mapkep asapuu: "OIDC".

MpM YacTtom BO3HMKHOBEHWW AaHHOM aBapuu obpatutecb B 000 "APOCTAHMALL"
ONA KOHCYNIbTALMU UM PEMOHTA.

3awuma no nepeepesy Hazpy304Ho20 pe3ucmopa R cpabaTbiBaeT, ecnu TemnepaTtypa
CTPyY BO3A4yXa, NpoLWeALero Yepes Harpy3ouHblii peaunctopa R (cm. pucyHok 5) gocturHet nam
npesbicnTt 135 °C.

CpabaTtbiBaHWe 3aWMTbl CBUAETENBCTBYET O HEAOCTAaTOMHOCTM OXNAXKAEHUA HArPy304HOro
pesuctopa R nan o HemcnpaBHOCTM Npubopa M NPUBOAUT K Nepexoay B aBapUMHbLIN pexum
"MEPErPEB HATPY3KHM", npu stom Ha crtaHuue "CoctosHue" KomnbioTepHoro UHTepdeiica
yCTaHaB/MBaEeTcA aBapuiiHbIn Tpurrep "lepezpes Hazpy3Ku".

Ecnn aBapusa BO3HMKNA B MOMEHT TecTupoBaHua XUT, B danne nepBUYHbIX AAHHbIX
(cm. nogpasaen 16.2) byaeT caenaHa KpalHAA 3anncb, B KOTOPOW BMECTO MapKepa wara byaer
3aduKcmpoBaH mapkep asapun: "OTLD".

Mpn BO3HWKHOBEHMM aBapum ybeawuTecb B TOM, 4YTO B MeCTe YCTAaHOBKM npubopa
HeT $aKTopoB, MPENATCTBYIOWMX €r0 HOPMA/IbHOMY OXJAXKAEHWUIO, BEHTUIALMOHHDbIE LLEAN
npmbopa He 3abUTbl MblAbD U MOCTOPOHHUMM NPeaAMETAMM, a TeMMepaTypa OKpyKawulen
npmbop cpeabl COOTBETCTBYET TpeboBaHUAM, NpuBeAeHHbIM B pasgene 4. [Npn HeobxoaMmocTu
nposeauTe BHEOYEpPeHOe TeXHUYeCKoe obcnyKmBaHme npubopa, cornacHo pasgeny 26.

Echn TemnepaTypa OKpyKawolwelr cpeabl yposnetsopaetr TpeboBaHuAm pasgena 4,
N HET YCNOBWN, NPENATCTBYIOLMX HOPMA/IbHOMY OX/1aXKAeHWUI0 Nprubopa, Npu NOBTOPAIOLLEMCA
BO3HMKHOBEHUM AaHHOM aBapum obpatutecb B OO0 "APOCTAHMALL" anAa KoHcynbTauuu
AN PEMOHTA.
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3awjuma no nepezpesy cunoeo20 uHeepmopa cpabaTtbiBaeT, ecim TemnepaTypa UHBEpPTopa
(PerynaTopa 3apaga unum Perynsatopa paspaga, CM. PUCYHOK 5) gocTturHet uam npesbicut 70 °C.

CpabatbiBaHMe 3aWuMTbl CBUAETENIbCTBYET O HEAOCTAaTOMHOCTM oOxnaxaeHua npubopa
WAN O ero HeMCnpPaBHOCTU M NPUBOAMUT K Nepexoay B aBapuitHbli pexkum "TEPETPEB UHB.",
npu 3Tom Ha cTaHuue "CoctoaHne" KomnbtoTepHoro NHTepderica ycTaHaBAMBAETCA aBapUIMHbIN
Tpurrep "lepeepes uHeepmopa".

Echn aBapua BO3HWMKNA B MOMEHT TectupoBaHua XUT, B danne nepBUYHbIX AAHHbIX
(cm. noppasgen 16.2) 6yaet caenaHa KpaliHAA 3anucb, B KOTOPOM BMECTO MapKepa wara byget
3aduKcmMpoBaH mapkep aBapuun: "OTIV".

Mpn BO3HWKHOBEHMM aBapuun ybeautTecb B TOM, 4YTO B MecCTe YCTAHOBKM npubopa
HeT ¢$aKTOpOB, NPEnATCTBYIOLMNX €r0 HOPMaNbHOMY OXNAXKAEHWIO, BEHTUNALUMOHHbIE LWenu
npnbopa He 3abUTbl MblIbIO U NOCTOPOHHMMM MpPeaMeTamMu, a TemnepaTypa OKpyKatowewn
npmnbop cpepbl COOTBETCTBYET TpeboBaHMAM, NpUBEAEHHbIM B pasgene 4. Mpu HeobxoaMMOCTH
nposeanTe BHeovepeaHoe TexHuyeckoe obcnykmBaHue npnbopa, cornacHo pasaeny 26.

Ecan TemnepaTypa OKpyKatoweln cpeabl yaosnetsopaeT TpebosBaHuAmM pasgena 4,
N HeT yCN0BWIN, NPENATCTBYOLWMX HOPMANbHOMY OXNAXKAEeHUI0 Npubopa, NPy NOBTOPAIOLLEMCA
BO3HWMKHOBEHWM AaHHOM aBapum obpatutecb B8 000 "APOCTAHMALL" ans KoHcynbTaumm
NN PEMOHTA.

3awuma no nepezpesy KOHMpPoOnAEPA yrnpassaeHUA cpabaTbiBaeT, ecin TemnepaTypa NaaThbl
KOHTPOANA M ynpaBneHus nNpubopom, HAXOAALLENCA HENOCPEACTBEHHO 3a NepeaHen MaHeNbio
npubopa, AOCTUrHET uan npesbicuT 55 °C.

CpabaTtbiBaHMe 3alUMTbl CBMAETENbCTBYET O UYPE3MEPHO BbLICOKOM TemnepaTtype
OKpY»KatoLen cpeabl B MecTe YCTaHOBKMU Npubopa, 0 HEAOCTAaTOYHOCTM OXNaxKAeHUA npubopa
WM O ero HEMCMNPaABHOCTU M NPUBOAUT K Nepexoay B aBapunHbiii pexxum "MEPEFPEB KOHTP.",
npu 3Tom Ha cTaHumue "CoctoaHne" KomnbloTepHoro MHTepdeiica ycTaHaBAMBaAETCA aBaPUMNHbIM
Tpurrep "lepeepes KoHMponnepa".

Echn aBapus BO3HWMKNA B MOMEHT TecTupoBaHusa XUT, B ¢daine nepBUYHbIX AaAHHbIX
(cm. noapasaen 16.2) byaeT caenaHa KpanHAA 3anMcb, B KOTOPOM BMECTO MapKepa Lara byaer
3apmMKcupoBaH mapkep asapuu: "OTCR".

Mpn BO3HWKHOBEHWM aBapum ybeguTecb B TOM, YTO B MecCTe YCTAaHOBKM npubopa
HeT ¢$aKTOpOB, NPENATCTBYHOLMX €r0 HOPMa/NbHOMY OXNaXKAEHWIO, BEHTUNALMOHHbIE LWenun
npubopa He 3abuTbl NbiNbIO U MNOCTOPOHHMMWU NpeaMeTaMM, a TemnepaTypa OKpyKatoLeln
npubop cpeabl cOOTBETCTBYET TPeboBaHUAM, NpUBEAEHHbIM B pasgene 4. MNpu HeobxoanmocTm
nposeAnTe BHeouepeaHoe TexHnyeckoe obcnyKnBaHue npnbopa, cornacHo pasaeny 26.

Echn TemnepaTypa OKpyKatolwen cpeabl yaosnetsopaeT TpeboBaHuMAmM pasgena 4,
N HET YCNOBUW, NPENATCTBYIOWMX HOPMAIbHOMY OX/1aXKAeHWUI0 Npubopa, Npu NoBTopALLEMCA
BO3HWMKHOBEHWM JaHHOM aBapuum obpatutecb B 000 "APOCTAHMALL" nns KoHcynbTauum
AN PEMOHTA.

3awuma no obpamHol MoAAPHOCMU HAMPAXEHUA HA CU/0BbIX KaemMmax npubopa
cpabaTtbiBaeT nNpu perucTpauMmM Ha CUAOBbIX KAemmax noaknoveHns XUT obpaTHol
NoNAPHOCTU Hanps»keHua (nepenytan "+" n "-" npu noakntoueHnn XUT).

CpabaTtbiBaHMe 3aWmTbl MPOUCXOAUT B MOMEHT MOMbITKM 3anycka TectupoBaHua XUT
N NPUBOAMT K nepexoay B aBapuiHbit pexkmm "OBP. MOJIAPH. UBAT", npu 3TOM Ha CTaHuLUe
"CoctosHne" KomnblotepHoro MHTepdeica yctaHaBamMBaeTca aBapuiiHbin Tpurrep "ObpamHas
nonspHocme Ha wuHe "BAT+", a B daline nepBMYHbIX AaHHbIX (CcM. noapaszen 16.2) byaet
cAoenaHa KpalHAs 3anucb, B KOTOPOM BMECTO MapKepa lara byaeTt 3adpMKcMpoBaH MapKep
asapuu: "RUBT".

CpabaTtbiBaHWe 3aLWmTbl B UHbIX YCIOBUAX CBUAETENbCTBYET O HEUCMPABHOCTM NpUbopa.
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3awuma no obpamHoli NoAAPHOCMU HAMPAXCEHUA HA MOMeHYUasbHbIX 8xo0ax npubopa
cpabaTtbiBaeT Npu perncTpaumm Ha BXodax M3MepeHusa HanpsxeHns Ha XUT obpaTHol
NONAPHOCTU HanpsxeHua (nepenytaH "+" u "-" npu nNoAKNOYEHUM NPOBOAOB M3MEPEHUSA
HanpaxeHusa Ha XUT).

CpabaTtbiBaHWe 3alMUTbl MPOUCXOAUT B MOMEHT MOMbITKM 3anycka TectupoBaHua XUT
N NPUBOAMT K nepexoay B aBapuitHblii pexkum "OBP. MOJIAPH. UBNC", npu 3TOM Ha cTaHuue
"CoctosaHune" KomnbtoTepHoro MHTepdeica yctaHaBaMBaeTca aBapuiHbIi Tpurrep "ObpamHas
nonapHocme Ha exodax BNC", a B daline nepBMYHbIX AaHHbIX (cm. noapasgen 16.2) byaet
COeNaHa KpalHAA 3anucb, B KOTOPOM BMECTO MapKepa Lwara byaer 3aduKCMpoOBaH MapKep
asapuu: "RUBC".

CpabaTtbiBaHWE 3aLLNUTbI B MHbIX YCNOBUAX CBUAETENBCTBYET O HEMCNPABHOCTM Npubopa.

3awjuma no omkKa3zy UCMOYHUKA CUM08020 NUMAHUA cpabaTbiBaeT NpU CHUXKEHUU
HanpA)XeHWA Ha WWHAX nuTaHuMA npubopa [0 YpOBHA MeHee 96 % OT HOMWHANLHOIO
ANA KOHKpeTHoro Tuna npmubopa.

CpabaTtbiBaHWe 3aWwMTbl CBUMAETENbCTBYET O neperpyske npubopa wam o ero
HEeMCNPaBHOCTU M NPUBOAUT K nNepexoay B aBapuiiHbin pexum "OTKA3 CUJIOBOIO UM", npu
3Tom Ha cTaHuue "CoctosHue" KomnbtoTepHoro MHTepdeiica ycTaHaBAMBAETCA aBapUMHbIN
Tpurrep "OmKa3 UCMOYHUKA CU108020 NUMAHUA".

Echn aBapua BO3HMKNA B MOMEHT TecTMpoBaHuA XUT, B ¢daine nepsBUYHbIX AaHHbIX
(cm. noppasgen 16.2) 6yaet caenaHa KpalHAA 3anucb, B KOTOPOM BMECTO MapKepa wara byget
3admMKcuMpoBaH mapkep asapuu: "FMPS".

Mpn YacTtom BO3HWKHOBEHWM JaHHOW aBapum obpatutecb B 000 "APOCTAHMALL"
ANA KOHCY/IbTALMN UM PEMOHTA.

3awyuma no omkasy cusn08020 uHeepmopa cpabaTbiBaeT NpPU pPerucTpaLmmn HegonyCTUMMbIX
COCTOAHWI CUIOBOTrO MHBEPTOPA MNPM MPOXOXKAEHUM Npoueaypbl BHYTPEHHEN AMarHOCTUKU
npmbopa nepeg, 3anyckom TectupoBaHma XUT.

CpabaTbiBaHMe 3alMUTbl NPOUCXOAMT B MOMEHT MOMbITKM 3anycka TectupoBaHua XUT
WU NPUBOAMT K nepexoay B aBapuinHbii pexum "OTKA3 UHBEPTOPA", npu 3TOM Ha cTaHuue
"CoctosiHne" KomnbtoTepHoro WHTepdelica ycTaHaBAMBaeTcA aBapwuiiHbin Tpurrep "OmKas
cunoeoz2o uHeepmopa", a B paline nepBUYHbIX AaHHbIX (cM. noapasaen 16.2) 6yaeT caenaHa
KpalHAA 3anucb, B KOTOPOM BMECTO MapKepa wara byaeTr 3aduKcMpoBaH mapkep aBapuu:
"FINV".

CpabaTbiBaHMWe 3aLWLMTbI CBUAETENLCTBYET O HEMCMPABHOCTM Npubopa.

MpM YacTtom BO3HMKHOBEHWW AaHHOM aBapuu obpatutecb B 000 "APOCTAHMALL"
ONA KOHCYNIbTALMU UM PEMOHTA.

3awuma no omkasy seHMuaamopa oxaaxoeHua npubopa cpabaTbiBaeT Npu perncrpalmm
OTCYTCTBMA BPALLEHUA BEHTUNATOPA OX/TAXKAEHUA.

CpabaTtbiBaHMe 3aWMTbl CBUAETENbCTBYET O HapyweHuax B pabote BeHTMAATOpA
oxNaxaeHusa (ero G/10KMPOBKE) WMAM O HaAPYLIEHUAX SNEKTPUYECKUX LEnen MNOoAKA0YEHUS
N KOHTPO/IA BEHTUNATOPA OXNAXKAEHUA.

CpabaTbiBaHMe 3alnTbl NpMBOAUT K nNepexogy npubopa B aABaAPUMHbLIA  pPeXXUM
"OTKA3 BEHTUJIATOPA", npu 3tom Ha ctaHuue "CoctoaHue" KomnbioTepHoro UHTepdelica
yCTaHaB/MBaEeTCcA aBapuiiHbIn Tpurrep "Omka3 seHmunamopa oxaaxcoeHusa".

Echn aBapusa BO3HMKNAA B MOMEHT TecTupoBaHua XUT, B danne nepBUYHbIX AAHHbIX
(cm. nogpasaen 16.2) byaeT caenaHa KpanHAa 3anmcb, B KOTOPOWM BMECTO MapKepa Lara byaet
3aduKcmpoBaH mapkep aBapuun: "FFAN".

Mpu 4Yactom BO3HWKHOBEHWM JaHHOW aBapum obpatutecb B 000 "APOCTAHMALL"
ONA KOHCYNbTALMU UM PEMOHTA.
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3awuma no nepezpyske Knrw4ell cusnoso2o uHeepmopa cpabaTbiBaeT NpU perncrpaumm
NpeBbIWEeHNA MFTHOBEHHOIO MMMY/bCHOIO TOKa Yepes Nt0b0oM CMI0BOM KNtoY MHBEPTOPA CBbilwe
AONYCTUMbIX 3HAYEHWUI A1 KOHKPETHOro TMna AHaansatopa.

CpabaTtbiBaHWe 3alUWTbl CBUMAETENLCTBYET O HapyleHusax B pabote npubopa v npusoaut
K nepexoay B aBapuiiHbiii pexum "MEPETPY3KA UHB.", npu stom Ha ctaHuue "CoctoaHue"
KomnbtoTepHoro WHTepdelica ycTaHaBAMBaEeTCA aBapuiHbIN Tpurrep "[lepezpyska Knarouel
uHeepmopa", a B danne nepBMYHbIX AaHHbIX (CcM. noapasaen 16.2) bypet coenaHa KpamHaa
3anucb, B KOTOPOM BMECTO MapKepa wara byaet 3admukcnupoBaH mapkep aBapum: "OLIV".

MpW 4YacTom BO3HWKHOBEHWMM JaHHOW aBapum obpatutecb B 000 "APOCTAHMALL"
ANA KOHCYNbTaLMWU U PEMOHTA.

3awuma no nepezpyske no mowHocmu cpabaTtbiBaeT NpU NpeBbllEeHUN 3apALHOM
AN PaspAagHOM MOLWHOCTbIO XUT 3HaYeHMA MaKCMMANAbHOM MOLLHOCTM ANA KOHKPETHOro TMna
npubopa 6onee yem Ha 4 %.

BbluncneHne mouwHoctTM 3apaga uam paspsaa XUT ana obecneyeHua paboTbl gaHHOWM
3aWMTbl perucTpupyerca He Ha Knemmax XUT, a Ha cunoBbix Knemmax npubopa, TO ecTb
C Y4€TOM NOTEPb MOLLHOCTM Ha CMI0BbIX NPOBOAAax nogkatodeHna XUT.

CpabaTbiBaHMe 3aLMTbl CBUAETENbCTBYET O HEBEPHO 33ZaHHbIX NapameTpax B nporpamme
TectupoBaHua XUT, nnbo, ecam paboTta MAET Ha MAaKCMMAJIbHbIX MOLLHOCTAX AR AaHHOMO TMMa
npmnbopa, 0 CAMWKOM 6ONbLWIMX NOTEPAX IHEPIMM HA CUIOBbLIX NPOBOAAX MoAKatoveHua XUT
MW Ha UX KOHTaAKTax.

CpabatbiBaHMe 3alMTbl NPUMBOAUT K nepexody B aBapuiHbin pexum "TEPErPY3KA P",
npu sTom Ha cTaHumue "CoctoaHne" KomnbtoTepHoro MHTepdeica ycTaHaBAMBAETCA aBaPUMHbIM
Tpurrep "Mepeepy3ka no mowHocmu", a B daine nepBUYHbIX AaHHbIX (cM. nogpasgen 16.2)
OygeT caenaHa KpaMHAA 3anucb, B KOTOPOM BMECTO MapKepa wara byaeT 3adumKcMpoBaH
mapkKep aBapuu: "OVPW".

Ecnn gna nogknoveHna XUT ncnonb3yrotca cmnosble NPoOBOAaA HE U3 KOMMJIEKTa NOCTaBKu
npubopa (cm. NyHKT 2 Tabauubl 1), 3ameHUTe cuioBble NPOBOAA Ha 6onee KOPOTKME,
nnun 6onbliero ceveHuns, ybeantecb B HAAEKHOCTU KOHTAKTHbIX COeANHEHUA.

Echn, cornacHo 3apaHHbIM  YC/NIOBMAM TeCTMPOBAHWA, Neperpyska Mo  MOLLHOCTH
NPOUCXOAUTb He [AO0J/IKHA, HO TemM He MeHee 3awmTa cpabaTbiBaem, NpU NOBTOPAIOLLEMCA
BO3HWMKHOBEHWM AaHHOM aBapum obpatutecb B8 000 "APOCTAHMALL" ans KoHcynbTaumm
AN PEMOHTA.

3awyuma no cpeigy cmabunusayuu 3a0aHHO20 napamempa cpabaTtbiBaeT Npu perncTpaumm
HEeCOOTBETCTBMA MeXKAy 33aLaHHbIM W OeNCTBUTENbHbIM 3HayeHnem cTabuaunsmpyemoro
napameTpa (TOKa, MOLLHOCTM, CONPOTUB/IEHMA pa3pada UAM HanpsKeHua Ha XUT) 6onee yem
Ha 25 % OT 3a4aHHOro 3Ha4YeHMA.

CpabaTbiBaHMe 3aLWMTbl CBUAETENLCTBYET O HEBO3SMOXKHOCTM MO TEM WU UHBIM NPUYMHAM
noaaepmeBatb Ha Tectupyemom XUT 3agaHHOe 3HaveHue Tpebyemoro napametpa. MNpuymnHbI
MmoryT bbITb cneaytoLne:

e HeBepHO 3agaHHble NapameTpbl NPU COCTaBAEHUN NPOrpamMmmbl TectuposaHua XUT,
HecooTBeTCTBYOLWMe TUNy Tectupyemoro XUT namn ncnonbsyemoro AHannsaTopa;

e Acnonb3yloTCcA HEBepPHaa NOCAeA0BaTeIbHOCTL WAros Nporpammbl TectuposaHua XUT;

e 3a4aHa CAMLIKOM BbICOKAA CKOPOCTb PA3BEPTKU HANPAXKEHMA B peXXMme Pa3BEPTKMU
HanpaXeHusa Ha kKnemmax XUT (cm. nogpasgen 11.11);

e JKBMBa/JEHTHOE nocnegosaTesibHoe conpoTtmsnenune (ESR) XUT camwkom Benmko
ONA 334aHHbIX NAapaMeTpoB TECTUPOBAHMUA;

e HapylweHa LenocTHOCTb CMN0BbIX, NMB0 NOTEHUMANbHBIX Lenein noakaoveHns XUT;

e [lpnbop HencnpaseH.
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CpabaTbiBaHWe 3aWmMTbl NPUBOAUT K Nepexoay B aBapuiHbi pexxum "ABAPUA OBBEKTA",
npu 3Tom Ha ctaHuue "CoctosHne" KomnbloTepHoro MHTepdeiica ycTaHaBIMBAETCA aBAPUIAHbIN
Tpurrep "Cpbie cmabunusayuu", a B daline nepBUYHbIX AaHHbIX (CM. nogpasaen 16.2) byaet
COeNaHa KpalHAA 3anucb, B KOTOPOM BMECTO MapKepa wara byaer 3aduKCMpoBaH MapKep
asapuu: "OJAL".

Echn mrHoBeHHble 334aHHble 3HAYEHUA HANPAXKEHWA UAM TOKA COCTaBNAIT MeHee 12 %
OT BE/IMYMHDLI TEKYLLero AManas3oHa TOKa WAM HanpsXKeHWs, AaHHaA 3awmTa cpabaTtbiBaTtb
He bygerT.

Ecan nporpamma TectupoBaHusa XMUT 3agaHa BepHoO, a Luenu nogkntodeHua XUT K npubopy
MCNPaBHbl U HAAEMXHbI, NPU MOBTOPAIOLEMCA BO3HUKHOBEHUM AAHHOW aBapum obpatutecb
B8 000 "APOCTAHMALL" ans KOHCYNbTAUMKU MU PEMOHTA.

3awuma no MeHOBeHHOMY 3deepuleHuro Waaa cpabaTbiBaeT B C/lyyae, €CAn 3afaHHbIN
KPUTEPUIA OKOHYaHMA O4YepeaHOro LWara nporpammbl TecTupoBaHus XUT 6yaet AOCTUMHYT
paHble, Yem Yepes 0,3 ¢ nocne Havyana AaHHoro wara. PaboTa 3awWmMTbl BKAKOYAETCA, HaYMHan
CO BTOPOro UMKAa Nporpammsbl TectupoBaHma XUT. Bo Bpema BbINOJIHEHMA NEPBOro LMKAA UK
LLIaroB NOAroTOBKM TeCcTMpoBaHuMA (cm. pasgen 11) aaHHan 3awmTa cpabaTbiBaTh He byaerT.
CpabaTbiBaHMe 3aLMNTbl BO3MOXKHO MO C/IeAyoWUM NPUYNHaAM:

e HeBepHO 3agaHHble NapamMeTpbl NPU COCTAaBNEHUN NPOrPaMmMbl TecTUpoBaHua XUT,
HecooTBeTCTBYOWME TUNY TecTupyemoro XUT nam ncnonbsyemoro AHann3aTopa;
e Mcnonb3yoTca HeEBEPHaA NocneL0BaTe/IbHOCTb LWAroB Nporpammbl TeCTUpOBaHUA XUT;
e JKBMBa/NEHTHOE nocneaoBaTesibHoe conpoTtusneHme (ESR) XUT canwkom Benmko
ONA 3a4aHHbIX NAPaMeTPOB TECTUPOBAHMUS;
e HapylweHa LenocTHOCTb CUN0BbIX, MO0 NOTEHLMANbHbIX Lenen nogkatoveHna XUT;
e [pnbop HencnpaseH.

CpabaTbiBaHMe 3alunTbl NPMBOAUT K Nepexoay B aBapuinHbii pexkum "ABAPUA OBBEKTA",
npu aTom Ha ctaHuue "CoctosHne" KomnbtoTepHoro MHTepdeiica ycTaHaBAMBAETCA aBapUMHbIA
Tpurrep "MeHoseHHOe 3asepuieHue waaa", a B panne NnepBMYHbIX AaHHbIX ANA TEKYLLErO LUKAA
TecTMpoBaHua (cm. nogpasgen 16.2) bypet caenaHa KpalHAA 3anucb, B KOTOPOW BMECTO
MapkKepa wara byaet 3adpmKcMpoBaH mapkep asapun: "OJAL".

B page cnyyaes, ecnn nporpamma TectmpoBaHua XUT Becbma CAOXKHA M nNpencKasaTb
nosegeHne Tectupyemoro XWUT 3apaHee HEBO3MOKHO, BbIMOJIHEHWE HEKOTOPbIX LIAros
nporpammbl TectupoBaHna XUT moxKeT 3aBepLluaTbca paHblue, Yem yepes 0,3 c. Bo nsberkaHue
cpabaTbiBaHWA AaHHOW 3aWmTbl B 3TOM C/Ayyae, ee MOXHO OTK/OUYMTb BpPy4Hyto. A 3aTtoro
Heobxo4MMO YCTaHOBUTb ranky "OTKAUUTL":

CprIE cTaBHAMZaLMM; HET

MrHoBEHHOE ZaBEpWEHKE Wara: OTKNIOYEH
v DTrAuMTE

HapuweHue wenell DftexTa: HET

PucyHok 149 — OTK/0YEHME 3aLLMTbI NO MTHOBEHHOMY 3aBepLUEHMIO Wwara

Mpu yctaHoBneHHOM ranke "OTKAOYMTL" 3alMTa MO MIHOBEHHOMY 3aBEPLUEHUIO LIAra
CpabaTtbiBaTb He byaerT.

BHUMAHMUE! Ucnonb3yite oTKAIOYEHME 3aWUTbl NO MFHOBEHHOMY 3aBepLUeHUIO LWara
TONbKO TOrAaa, Korga 23TO0  AeUCTBUTEeNbHO Heobxoaumo! OTKaloueHHas  3awumTa
NO MrHOBEHHOMY 3aBEepLUEHUIO LWara He no3BoAUT npubopy BoBpemAa O6HapyXuUTb
nospexaeHue tectupyemoro XUT. Mpubop npogonKuTt TectTupoBaHue HeucnpasHoro XWUT,
YTO MOXeT NPUBECTU K Pa3pyLUEeHUIO U BO3ropaHUIo HeucnpaBHoro XUT!
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Ecnn nporpamma TectnpoBaHua XUT 3apaHa BepHo, a uenun nogkawdeHna XUT K npubopy
MCNPaBHbl M HAAEXHbl, MPU MOBTOPAOLLEMCA BO3HWMKHOBEHMWM AaHHOW aBapum obpaTutecb
B8 000 "APOCTAHMALL" ana KOHCYNbTAUUM UAM PEMOHTA.

3awuma no HapyweHuto yenocmHocmu yeneli nooknoyeHus XUT cpabaTbiBaeT B cayyae,
€CIN PErncCTPUPYETCA PasHMLA MeXAy HanpaxeHnem Ha knemmax XUT M HanpsaxeHuem
Ha CWJOBbIX Kaemmax npubopa, npesbliwawowaa 1B gna npubopos ACK150.24.1750.1
n ACK100.24.650.1, nnu npesblwatrowas 2 B ana npubopos ACK75.48.1750.1 n ACK50.48.650.1,
TO eCTb NageHue HanpaXeHua Ha CUoBbIX Lensx nogknodeHns XUT coctasnset bonee 1B
ana npubopos ACK150.24.1750.1 wn ACK100.24.650.1 wnn 6onee 2B pgna npubopos
ACK75.48.1750.1 n ACK50.48.650.1.

CpabaTbiBaHMeE 3aWWMTbl CBMAELTE/IbCTBYET O NMJIOXOM KOHTaKTe B Lenax nogkawdeHua XUT,
O C/MWIKOM AJIMHHbBIX M CAULWIKOM TOHKMX CWUAOBbLIX NpoBodax noaxatodeHusa XUT, ecnu
MCNOb3YIOTCA CUOBble NpoBoAaa noakatoveHna XUT He u3 Komnaekta noctaBkuM npubopa
(cm. nyHKT 2 Tabanubl 1), inbo o HencnpaBHOCTM Npubopa.

CpabaTbiBaHMe 3alUTbl NPUBOAMT K Nepexoay B aBapuiHbili pexxkum "ABAPUA OBBEKTA",
npu aTom Ha ctaHuue "CoctosHue" KomnbloTepHoro MHTepdeica ycTaHaBIMBaETCA aBapUMHbIN
Tpurrep "HapyweHue yeneli O6vekma", a B $paiinie nepBMUHbIX AaHHbIX (cMm. noapasgen 16.2)
OygeTr caenaHa KpaMHAA 3anucb, B KOTOPOM BMECTO Mapkepa wara byaer 3adMKcupoBaH
Mmapkep asapuu: "OJAL".

Ecnun KayectBo uenein nogkatoveHna XUT He Bbi3blBa€T COMHEHMI, NPU NOBTOpPAtOWEMCcA
BO3HWMKHOBEHWM AaHHOM aBapum obpatutecb B8 000 "APOCTAHMALL" ans KoHcynbTaumm
NN PEMOHTA.

3awuma no o2paHU4YeHU MUHUMGAAbHO20 HanpAaxceHua Ha XUT (no nepepaspagy XWUT)
cpabaTtbiBaeT B c/yyae, ecim HanpsxeHue Ha XUT ynageTt Ao uan cTaHeT MeHblue 3343aHHOro
OrpaHMYEHNA MMHMMAJIBHOTO HanpsaXKeHua Ha XUT, BBeaeHHOro B okHe "UMKH:" Ha cTpaHuue
"3apgaun" KomnbrlotepHoro UHTepdeitca (cm. noapasaen 20.2).

CpabaTbiBaHMe 3alMTbl NPUBOAMUT K Nnepexoay B aBapuiiHbii pexum "JIMMUT U MUH.",
npu 3Tom Ha cTaHuue "CoctosHune" KomnbloTepHoro MHTepdeica ycTaHaBIMBaETCA aBapUMHbIN
Tpurrep "OepaHuyeHue HanpaxceHua UmuH", a B ¢aine nepBMUHbIX AaHHbIX ANA TEKyLEero
LUMKNa TeCTUpOBaHMA (CM. noapasgen 16.2) byaer caenaHa KpalHAA 3anucb, B KOTOPOK BMECTO
MapKepa wara byaet 3adpunkcmposaH mapKkep asapun: "UJIMN".

PaboTa 3alWmnTbl OTKAOYAETCA, ecnn OKHO "UMKH:" Ha cTpaHuue "3agaun” KomnbloTepHoro
NHTepdelica ocTtaBneHo nyctbiM (cm. noapasaen 20.2).

BHUMAHUE! [na KoppeKTHoro Bblbopa npubopom nopxogAawMx A[UanNasoOHOB
HanpsAXeHus MU TOKa M NOBbIWEHUA TOYHOCTM WU3MEPEHUN, peKoMeHAyeTcA BBOAUTL
pa3ymMHble 3HaUeHUA B N0AA BBOAA NAapamMeTPOB OrpaHUYEeHUs, B 4HaCcTHOCTU "UmuH:"!

Echn cpabatbiBaHMe AaHHOW 3alMTbl MPOUCXOAUT 63 BUAUMBIX OOBEKTUBHbLIX MPUUMH,
obpatutecb B 000 "APOCTAHMALL" ana KOHcynbTaUMM UK PEMOHTA.

3awuma no 02paHU4YeHUr MAKCUMAsbHO20 HanpsaxceHus Ha XUT (no nepesapsay XWUT)
cpabaTtbiBaeT B c/ydae, ecan HanpsxeHne Ha XUT [oOCTUTHET MAM NpPeBbICUT 3agaHHoe
OorpaHuYeHne MaKCMManbHOro HanpsaxeHua Ha XUT, BBeaeHHoe B OKHe "Umakc:" Ha cTpaHuue
"3apaun" KomnbloTepHoro NHTepdelica (cm. nogpasaen 20.2).

CpabaTbiBaHMe 3alLNUTbI NPUBOAMUT K Nepexoay B aBapuiiHbin pexkum "JIMMUT U MAKC.",
npu 3Tom Ha ctaHumue "CoctoaHne" KomnbloTepHoro MHTepdeica ycTtaHaBAMBaETCA aBapPUMHbIN
Tpurrep "OepaHuyeHue HanpsaxceHus Umakc", a B ¢anne nepBuYHbIX AaHHbIX ANA TEKyLWero
LUMKNa TecTMpoBaHuA (cm. noapasaen 16.2) byaet caenaHa KpaHAS 3aNuncb, B KOTOPOK BMECTO
MapKepa wara byaet 3aprKcmposBaH mapkep asapuu: "UIMX".

PaboTta 3awWuTbl OTKAOYaeTca, ecanm B OKHo "Umakc:" Ha cTpaHuue "3agaun”
KomnbtoTepHoro MHTepdelica octaBneHo nycTbim (cm. noapasaen 20.2).
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BHUMAHUE! [Ona KoppekTHoro Bblbopa npubopom noaxopAwMX AMANa3OHOB
HanNpPAXXeHUA WU TOKa W MNOBbIWEHUA TOYHOCTU M3MEpPEeHUN, PEeKOMEHAYeTCA BBOAUTb
pa3symMHble 3Ha4YeHUA B N0AA BBOAA NAapaMeTpoB OrpaHMUYeHus, B 4HacTHOCTU "Umakc:"!

Ecnn cpabaTbiBaHWe AaHHOM 3alMTbl NPOUCXOLUT 6e3 BUAUMBIX OBBEKTUBHBIX MPUYMH,
obpatutecb 8 000 "APOCTAHMALL" ans KOHCYNbTaUMU U PEMOHTA.

3awuma no oepaHuUYeHU MAaKkCcuMasnabHo20 moka 3apada XUT cpabaTbiBaeT B C/yyae, ecau
TOK 3apaga XUT [OCTUIHET MAM NPEeBbICUT 33a4aHHOE OrpaHuYeHue MaKCUMMAZIbHOro TOKa
3apaga XWUT, BBegeHHoe B okHe "ICHmakc:" Ha cTpaHuue "3agaun" KomnbloTepHoOro
NHTepdeiica (cm. nogpasaen 20.2).

CpabaTbiBaHMWeE 3aLUTbI NPUBOAMT K Nepexoay B aBapuiHbiv pexxum "JIMMUT ICH MAKC.",
npu 3Tom Ha ctaHuue "CoctosHue" KomnbloTepHoro MHTepdeica ycTaHaBANBAETCS aBapUnHbIA
Tpurrep "OepaHuyeHue moka ICHmakc", a B daline nepBUYHbIX AAaHHbIX ANA TEKYLLEro uuKaa
TecTupoBaHuA (cm. noapasgen 16.2) 6yger caenaHa KpamHAA 3anucb, B KOTOPOM BMECTO
MapKepa wara byaet 3adpmkcMpoBaH mapkep asapuu: "ICMX".

PaboTta 3awmutbl OTKAlOYaeTca, ecan OoKHo "ICHmakc:" Ha cTpaHuue "3agaun”
KomnbloTepHoro UHTepdelica octaBneHo nyctbiMm (cm. noapasaen 20.2).

BHUMAHUE! [na KoppeKkTHoro Bblbopa npubopom nogxoAaAawMX AMANA30HOB
HanNpPAXXeHUA U TOKa U NOBbIWEHUA TOYHOCTU MU3MEPEHUN, PEeKOMeHAyeTcA BBOAUTb
pa3ymHble 3Ha4YeHUA B NONA BBOAA NAapamMeTpoB orpaHuYeHus, B YactHoctn "ICHmakc:"!

Echn cpabaTbiBaHWe aHHOM 3aWMTbl NPOMCXOANT 6e3 BUAMMbIX OOBEKTUMBHbLIX MPUYMH,
obpatmtecb 8 000 "APOCTAHMALL" ans KOHCYNbTAUMM UM PEMOHTA.

3awuma no 02paHUYEeHU0 MAKCUMQAsAbHO20 MokKa pa3psada XUT cpabaTbiBaeT B ciydae,
€cnn TOoK paspaga XUT foCTUTHET MAnM NPEBbICUT 3a4aHHOE OrpaHNYeHne MAKCMMAIbHOTO TOKA
paspsga XWUT, seeaeHHoe B OKHe "IDCHmakc:" Ha cTpaHuue "3agaun" KomnbioTepHoOro
NHuTepdelica (cm. noapasaen 20.2).

CpabaTbiBaHMe 3alnTbl NPUBOAUT K MNepexody B aBapuitHbii pexum "JIMMUT IDCH
MAKC.", npu aTom Ha ctaHuue "CoctosHue" KomnbioTepHoro MHTepdeica yctaHaBaAnBaeTcA
aBapunHbii Tpurrep "OepaHuvyeHue moka IDCHmakc", a B ¢aline nepBuYHbIX [AaHHbIX
(cm. noapasaen 16.2) byaet caenaHa KpanHAA 3anMcb, B KOTOPOM BMECTO MapKepa Lwara byaer
3admMKcupoBaH Mapkep aBapuu: "IDMX".

Pabota 3awmtbl OTKAO4YaeTcsa, ecnnu okHo "IDCHmakc:" Ha cTpaHuue "3agaum"
KomnbloTepHoro UHTepdelica octaBneHo nyctbim (cm. noapasaen 20.2).

BHUMAHUE! [Ona KoppeKTHOro Bblbopa npubopom nogxoaAwMX Auana3oHOB
Hanps)eHUA M TOKa W MNOBbIWEHUA TOYHOCTU WU3MEPEHUWN, PEKOMEHAYETCA BBOAUTb
pa3symHble 3Ha4YeHUA B NONA BBOAA NapameTpoB OorpaHu4eHus, B YactTHoctu "IDCHmakc:"!

Echn cpabaTbiBaHMe AaHHOW 3awWMTbl NpoucxoguT 6e3 BUAUMBIX OOBbEKTUMBHbLIX MPUYMH,
obpatutech 8 000 "APOCTAHMALL" ana KOHCyAbTaUUM NN PEMOHTA.

3awuma no oepaHu4eHu MUHUMaAbHol memnepamypsl XUT (no nepeoxnaxkaeHuo XUT)
cpabaTtbiBaeT B cnyyae, ecnm temnepaTtypa XUT ynageTr A0 MAM CTaHET MEeHblUe 3a4aHHOoro
OrpaHNYeHnss MUHUMaNbHON Temnepatypbl XUT, BBeAeHHOro B OKHe "TmuH:" Ha cTpaHuue
"3apaun" KomnbtoTepHoro NHTepdelica (cm. noapasaen 20.2).

CpabaTbiBaHMe 3aWMTbl NPUBOAUT K Nepexoay B aBapuiiHbin pexxum "JIMMUT T MUH.",
npu aTom Ha ctaHuue "CoctosHne" KomnbtoTepHoro MHTepdeiica ycTaHaBAMBAETCA aBapPUIiHbIN
Tpurrep "OepaHuyeHue t°-poi Obvekma TMuH", a B paiine nepBuYHbIX AaHHbIX ANA TeKyLl,ero
LUMKNa TeCTUpoBaHuA (cm. nogpasaen 16.2) byaet caenaHa KpaiiHAs 3anucb, B KOTOPOM BMECTO
MapKepa wara 6yaet 3apuKcmpoBaH mapkep asapun: "TIMN".
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PaboTa 3aWuThl OTKAOYaEeTCA, ecnn oKHO "TMuH:" Ha cTpaHuue "3aaaun" KomnbioTepHoro
NHTepdelica octaBneHo nyctbim (cm. noapasgen 20.2), nnbo, ecnv BHEWHUNA AaTyuK
TemnepaTtypbl XUT He noakAto4veH K npubopy.

Echn cpabaTtbiBaHMe AaHHOM 3alWMTbl NpoucxoanT 6e3 BUAMMBIX OOBEKTUBHbIX MPUYUH,
obpatutech B8 000 "APOCTAHMALL" ana KOHCcyAbTaUUM NN PEMOHTA.

3awuma no oepaHu4YeHuro MakcumansbHol memnepamypel XUT (no neperpesy XWUT)
cpabaTtbiBaeT B cayyae, ecanm Temnepatypa XUT [OOCTUTHET WMAW NPEBbLICUT 3adaHHoe
orpaHMYyeHMe MaKcMmanbHoU TemnepaTypbl XUT, BBeaeHHoe B OKHe "Tmakc:" Ha cTpaHuue
"3apaun" KomnbtotepHoro NMHTepdelica (cm. nogpasaen 20.2).

CpabatbiBaHMe 3alWmTbl NPMBOAUT K Nepexoay B aBapuiHbin pexum "JIMMUT T MAKC.",
npu 3Tom Ha ctaHuue "CoctosHme" KomnbloTepHoro MHTepdeica ycTaHaBAMBAETCS aBapPUMHbIN
Tpurrep "OepaHuveHue t°-pbi Obvekma Tmakc", a B daliie NepBUYHbIX AaHHbIX AAs TEKYLWero
LUMKNa TecTupoBaHua (cm. nogpasgen 16.2) byger caenaHa KpanHAs 3anmcb, B KOTOPON BMECTO
MapKepa wwara byaet 3adpuKkcMpoBaH mapkep aBapumn: "TIMX".

PaboTa 3aWwmMTbl OTKAOYAETCA, eC/IM OKHO "Tmakc:" Ha cTpaHumue "3agaun” KomnbloTepHoro
NHTepdelica octaBneHo nyctbim (cm. noapasgen 20.2), nnbo, ecnv BHEWHUNA AaTyuK
TemnepaTtypbl XUT He noaKAo4YeH K npubopy.

Ecnn cpabatbiBaHMe AaHHOM 3alWMTbl NpoucxoauT 6e3 BUAMMBIX OOBEKTUBHBIX MPUUYUH,
obpatutech B 000 "APOCTAHMALL" ana KOHCyAbTaUMU NN PEMOHTA.

3awuma no HesepHo 3a0aHHOU npozpamme mecmuposaHus XUT cpabaTbiBaeT B C/yyae,
ecnu BHayane wara paboTtbl B pexume cTabuamsaumm HanpsxeHus (CHCV, DCHCV,
passepTka U, cm. noagpasgensl 11.5, 11.9, 11.11), ecnn TeKyllee HanpsaxeHue Ha XUT
OoTANYaeTcs OT Tpebyemoro Ha 3anyckaemom Lliare 6onee yem Ha 2 % OT BblOpPaAHHOrO
annapaTHOro noAaauanasoHa HanpaXKeHus.

CpabaTbiBaHMe 3aWMTbl MNPUBOAUT K nepexody B aBapuiHbin pexum "ABAPUA
MPOrPAMMBDI", npu 3tom Ha craHmue "CoctosHume" KomnbioTepHoro WHTepdelica
YyCTaHaB/IMBaETCA aBapuUMHbIM Tpurrep "HeesepHo 3a0aHHAs npoepamma mecma", a B danne
nepBuYHbIX AaHHbIX (cM. noapasaen 16.2) 6byaet caenaHa KpalHAA 3anucb, B KOTOPOW BMECTO
MapKepa wwara byaer 3adpuKcMpoBaH mapkep aBapuun: "PGAL".

Echn cpabatbiBaHMe AaHHOW 3alMTbl MPOUCXOAUT 6e3 BUAUMBIX OOBEKTUBHbLIX MPUUMH,
obpatutecb B8 000 "APOCTAHMALL" ana KOHCynbTauMmM UAKM PEMOHTA.

3awuma no nomepe csA3u mexcdy npubopom u Komnsromepom npu pabome npubopa
no mabauyam cpabaTtbiBaeT B c/iydae, ecam B npouecce paboTbl No Tabaunue ToKa, MOLWHOCTH
nnn conpotueneHna (cm. nogpasgen 11.18) AHanusaTop pernctpupyetr noTepr CBA3M
¢ KomnbtlotepHbim UHTepdelicom 6onee yem Ha 1 c.

CpabaTtbiBaHMe 3aWmTbl CBUAETE/NIbCTBYET O TMJIOXOM KayecTBE COeAMHEHUA MeXay
AHaNM3aTopoOM U KOMMbIOTEPOM, 3arPy*KEHHOCTU KOMMbIOTEPHOM CETU, K KOTOPOW NOAK/IOYEH
AHanus3atop M KOMMNbKOTEP, HEAOCTaTOMHOM  NPOMU3BOAWUTENBHOCTM  KOMMbIOTEPA,
3arpy»k€HHOCTU KOMMbOTEPA MHLIMW 334a4aMu, He cBsA3aHHbIMKM € paboTolt KomnbioTepHOro
NHTepdeiica, nan o HeucnpaBHOCTM 0bopyaoBaHMA (BKAOYaA Npubop, KOMMNblOTEpP, CeTeBoe
obopyaoBaHue 1 npoyee).

CpabaTbiBaHMe 3aLLUTbI NPUBOAMT K Nepexoay B aBapuiHbii pexxum "ABAPUA TABJIULbI",
npw 3Tom Ha cTaHuue "CoctoaHne" KomnbtoTepHoro MHTepderica ycTaHaBAMBAETCA aBapUIMHbIN
Tpurrep "lMomeps ceasu c¢ K npu pabome no maba.", a B ¢daline NepBUYHbIX AAHHbIX
(cm. noapaspen 11.18) byaeT caenaHa KpaliHAs 3anMcb, B KOTOPOW BMECTO MapKepa Liara
6yaet 3adpmKcnpoBaH mapKep asapuu: "TBAL".
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3awuma no nomepe ceA3U C KOMMblomepom npu napannenocHol pabome npubopos
cpabaTbiBaeT B cyyae, ecan B npoLecce napannenbHon pabotbl npnubopos Noboi AHanmnsaTop
u3 rpynnbl (cm. pasgen 12) peructpupyeT notepto cBsa3nM ¢ KomnbioTepHbim UHTepdencom
6onee yem Ha 1 c.

CpabaTtbiBaHWe 3alMTbl CBUAETE/NIbCTBYET O TMJIOXOM KayecTBe COeAMHEHUA MeXKay
AHanM3atopamm U KOMMbIOTEPOM, 3arpy’KEHHOCTM KOMMbIOTEPHOW CETM, K KOTOpOW
NoAKNOYEHbl AHANM3ATOPbI M KOMMbIOTEP, HEAOCTATOYHOM NPOU3BOANUTE/IBHOCTU KOMMbIOTEPA,
3arpyXeHHOCTM KOMMNbIOTEPA MHbIMM 33a4a4aMu, He CBA3AHHbIMKU C paboToit KomnbloTepHOro
NHTepdelica, nan o HeucnpaBHOCTU 0b6opyaoBaHMA (BKAtOYas nNpubop, KOmMMblOTep, ceTeBoe
obopypgoBaHue 1 npoyee).

CpabaTbiBaHMe 3aWuMTbl NPUBOAMT K nepexoay Bcel rpynnbl NPMOOPOB B aBapUiiHbIN
pexum "ABAPUA MK", npu atom Ha ctaHuue "CoctonaHue" KomnbioTepHoro NHTepdelica ans
nprbopa, BbI3BABLUErO MEPEXO] B aBapPUMHbIA PEXUM YCTaHAB/MBAETCA aBapUMHbIA TpUrrep
"Momeps cea3u c K npu pabome om K", a B daline nepBUYHbIX AaHHbIX (cM. nogpasaen 16.2)
OyneT caenaHa KpawHAA 3anucb, B KOTOPOM BMECTO MapKepa wara byaeTr 3admKcupoBaH
mapkep asapuu: "PCAL".

3awuma no nomepe ce8A3u ¢ npubopom npu napannensHoli pabome npubopos
cpabaTbiBaeT B C/y4ae, ecinM B Mpouecce napannenbHoin pabotbl Npubopos KomnbioTepHbI
NHTepdelic pernctpupyeT notepto cBAsn ¢ ntobbim AHanmsaTopom M3 rpynnbl (cm. pasgen 12)
6oneeuvem Ha 1c.

CpabaTtbiBaHWe 3alMTbl CBUAETENbCTBYET O [MJIOXOM KayecTBe COeAMHEHUA MeXKay
AHanusaTopammM W  KOMMbIOTEPOM, 3arpy’KEeHHOCTU KOMMbIOTEPHON CEeTU, K KOTopoW
NoAKNOYEHbl AHANM3ATOPbI M KOMMbIOTEP, HEAOCTAaTOYHOM NPOU3BOAUTEILHOCTN KOMMbIOTEPA,
3arpy*KeHHOCTM KOMMbIOTEPaA MHLIMU 334a4aMu, He CBA3aHHbIMU C paboToit KomnbioTepHoro
NHTepdeiica, Mnm o HeucnpaBHocTU obopyaoBaHua (BKAo4Yaa npubop, KOMNbIOTEP, ceTeBoe
obopyaoBaHue 1 npoyee).

Mpw cpabaTtbiBaHWK 3awWwmMTbl gns MNonb3oBaTensa BbIBOAUTCA cooblieHne 06 ownbKe:

Ananuzarop XAT *

CEA3E C 0AHWM MNKW HECKONBKMMK AHBNWIATCpaMK NOTEPAHE! TECTMPOBAHWE 3EAPWAHD NPEPEAHO!

PucyHok 150 - CoobuieHne o noTepe cBA3n ¢ npubopamu Npu napannenbHon pabote

CpabaTbiBaHMe 3alWMTbl NMPUBOAMT K nNepexoay B aBapuiiHbin pexum "HET CBA3U",
npu aTom B daine NepBUYHbIX AaHHbIX (CM. noapasgen 16.2) byaet caenaHa KpalHaA 3anuch,
B KOTOPOM BMECTO MapKepa wara byaert 3apuKkcnpoBaH mapkep asapum: "DVAL".

3awuma no Hecoomeemcmeuto 3a00aHHO20 U OelicmeumesibHO20 pexcuma pabomsi
cpabaTtbiBaeT B C/y4ae, ec/M B npouecce napannenbHoit paboTbl Npnbopos pexxkmm paboTbl
noboro AHannsaTopa m3 rpynnbl (cm. pasgen 12) otanyaeTcs oT Tpebyemoro B TeyeHune 6onee
yem 1c.

CpabaTbiBaHME 3alUUTbl CBUMAETENbCTBYET O MJIOXOM KayecTBe COeAMHEHUA MexXay
AHanusaTopamm WM KOMNbIOTEPOM, 3arpy)KeHHOCTU KOMMbIOTEPHOM CeTu, K KOTopoWm
noAKNYeHbl AHAIM3aTOPbI U KOMMNbIOTEP, HEAOCTAaTOYHOM NPOU3BOAUTENILHOCTU KOMMNbIOTEPA,
3arpy>KeHHOCTM KOMMbOTEPA MHLIMKM 33aJa4aMu, He CBA3AHHbIMKU € paboTolt KomnbioTepHoro
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NHTepdeiica, namM o HeucnpaBHocTU obopyaoBaHus (BKAkoYana npubop, KOMNbIOTEP, ceTeBoe
obopyaoBaHue 1 npoyee).
Mpw cpabaTbiBaHUK 3awWMTbl ANA MNonb3oBaTeNa BbIBOAUTCA coobuieHme 06 owmnbKe:

Ananwzarop XAT bt

HecooTeeTcTene pesknma paBoTel 04HOMO AW HECKONBKWX AHanu3aTopos! TecTMpoBaHWE aeapuiiHo npepeaHol

PucyHok 151 - CoobuieHne o HeCOOTBETCTBUM 3aaHHOMO U AEUCTBUTE/IbBHOIO PeXKnMma
paboTbl NpnbopoB Npu NapannenbHomn paborte

CpabatbiBaHMe 3aWuMTbl NPUBOAMT K nepexoay Bcel rpynnbl NpMbBOpoOB B aBapUiiHbIN
pexxkum "HEBEPHbIMA PEXXUM", npu sTom B daiine nepBUYHbIX AaHHbIX ANA TEKYLLEro LuKAa
3apsaga-paspaga (cm. nogpasaen 16.2) byaert caenaHa KpawmHAs 3anucb, B KOTOPOM BMECTO
MapKepa wara byaet 3apnKcmpoBaH mapKkep asapun: "MDAL".

Pexxum "OBLUAA ABAPUA" cBuaeTenbcTByeT O BHYTPEHHUX OlWKNOKax B paboTte
MUWKPOMPOrpammbl, 3a/1I0}KEHHOW B MUKPOCXEMbI NAaTbl KOHTPOIA U YNpPaBAeHUA NPUbopom.

Echn aBapus BO3HWMKNG B MOMEHT TectupoBaHus XUT, B ¢daine nepBUYHbIX AaHHbIX
(cm. nogpaspen 16.2) byaet caenaHa KpaHAA 3anncb, B KOTOPOW BMECTO MapKepa Lwara byaet
3adpuKcMpoBaH mapkep aBapuun: "ALRM".

Mpy YacTom BO3HWKHOBEHWM JAaHHOW aBapuu obpatutecb B 000 "APOCTAHMALL"
ANA KOHCYNbTAUMM UAM PEMOHTA.

24 NOBEPKA MNMPUBOPA

Onsa  cBoeBpeMeHHOro  ObOHapy)XeHWss  OTKNOHeHMM B  pabote  AHanusaTopos
ACK150.24.1750.1, ACK75.48.1750.1, ACK100.24.650.1 u ACK50.48.650.1 Heobxogumo
BbINONHATbL NEepUOAMYECKYIO0 MOBEPKY. MHTepBan mexay nosepkamu — 1 roa.

MoBepKka AHaANM3aTOpPOB oOcCyLLEeCTBAsSETCA B cooTBeTcTBMe C MeTtoaukon [loBepKu
PT-MMN-5236-551-2018.

Ons BbINONHEHMA NOBEPKM HEoBXOAMM KOMMNEKT BCMOMOraTenbHOro obopyaoBaHuA
ACK5.48KIM. Komnnekt ACK5.48KIM c npubopom He nocTaBasieTcs U npuobpeTaeTcs oTAeNbHO.

B cnyyae obHapyKeHUA OTKIOHEHWUI NPU BOCNPOU3BELEHUM NN U3MEPEHUN HAMNPAXKEHUA
Ha XWUT u (Mnu) ToKa 3apsga-paspaga XUT, npesbialoWmX 3adaB/NEHHYI0 B METPOJIONMYECKUX
XapaKTepuCTUKax AHanuszaTopa MaKCUMA/bHYIO norpeLHocTb BOCNpoOn3BeAEHUM
M U3MEpEeHUNn pAna p[aHHOro napameTpa, caedyeT MpoM3BecTM Kannmbposky npubopa.
Kannbposka  AHanusaTopa  BbINOJHAETCA  TONIBKO  TEXHUYECKMMM  CreuMannucramu
000 "APOCTAHMALL".

25 CBEAEHWA O COOEPXAHUWN OPATMETAJ1/IOB

AHanmsaTtopbl ACK150.24.1750.1, ACK75.48.1750.1, ACK100.24.650.1 n ACK50.48.650.1
AParoueHHbIX METa/IOB HE CoAepKarT.
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26 TEXHWYECKOE OBC/TYXKNBAHUE U PEMOHT

PerynapHo ounwaiite npmbop oT nbian u 3arpAasHeHuin. MNoBepxHocTb npubopa cnegyet
NpPOTMpPaTb BETOLWbIO, CMOYEHHOM BOAOW. He wucnonb3yite Ana MNPOTUPKM PaACTBOPUTENM,
Hanpumep 6eH3NH UK aLLETOH. ITO MOXKET NOBPEAUTb NAKOKPACOYHOE NoKpbITUe npubopa.

[na ouncTkM oTcoeamHute Tectupyembln XUT oT npubopa u otcoegmHute AHaAnNM3aTop
OT ceTn nuTaHua 220 B. Mpoayiite BEHTUAALUMOHHbIE LWEN HA NepeaHen, HUXKHEN, 3aaHel
1 6oKOBbIX NaHenAx Npubopa CTpyen CxKAToOro BO3Ayxa.

B cnyyae oTkasa B paboTe AHanusatopa obpatuTecb A8 KOHCYAbTaUMWU UAN PEMOHTA
8 000 "APOCTAHMALL". NMonbITKa caMoCTOATENIbHOIO pemMoHTa npubopa npuBedeT K notepe
rapaHTUM U MOXKET CTaTb MPUYMHOWN NOPAXKEHUA ITEKTPUUYECKMM TOKOM U CMEPTW.

27 TPAHCIMOPTUPOBAHMUE

Mprbop B 3aBOACKON YNaKOBKE MOXKET TPAHCMOPTUPOBATLCA N06bIMKU BUAAMW HA3EMHOTO,
BOAHOMO MM BO3AYLWHOrO TPaHCNopTa NPU COBAAEHUM CNeayOWMX YCAOBUIA:

TemnepaTypa OKpy»atoLiero sosayxa: ot muHyc 30 ao natoc 50 °C;
OTHOCUTENbHAA BNAXKHOCTb Bo3ayxa: oT 10 o 90 % (6e3 KoHAeHcauumm Bnaru);
ATmocdepHoe gasneHue: ot 27 ao 107 kMa (ot 200 go 800 mm pT. CT.);
Meperpy3ku u Bubpaumn: He 6onee 0,5 g.

28 XPAHEHWE

XpaHeHne npubopa [OMKHO OCYWECTBAATbCA B 33aBOACKOM YMNAKOBKE B CyXMX
oTanAMBaemMbiXx MOMELLEHUAX C TEMMepaTypol OKpyKawuwero Bosgyxa ot 5 go 40 °C,
OTHOCUTENbHOWN BIAaXKHOCTbIO Bo3ayxa oT 10 go 90 % (6e3 KoHaeHcauum Bnarun), atTmochepHbIM
nasneHnem ot 84 go 107 kMa (ot 630 Ao 800 mm pT. CT.).

29 YTUNN3AUUA

He BblbpacbiBanTe AHann3aTop ¢ H6bITOBbIMM OTXOA4aMK. [leTan U KOMNOHEHTbI Npubopa
MOTYT NPeACTaBAATb ONACHOCTb A5 OKPYXKAOWEN cpeabl.

YTununsmnpyinte npubop Kak 3NeKTPUYECKOE U 3NEKTPOHHOE 060pya0BaHNE B COOTBETCTBUE
C AEMCTBYOLMMMN HOPMAMM U 3aKOHOAATE/IbCTBOM.

AHanusaTtopbl ACK150.24.1750.1, ACK75.48.1750.1, ACK100.24.650.1 n ACK50.48.650.1
AparoLeHHbIX MeTaZIoB He coaeprKarT.
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30 CBEAEHWMA O CEPTUDUKALNNA

EBPA3ZUIMCKUI YKOHOMUYECKHUN COKO3
JEKJIAPALIMSI O COOTBETCTBUU

EAL

3asieutenn O0ecTBo ¢ orpannyeHHoi otBeTcTBeHHOCTHIO "SIPOCTAHMAILLL"

MecTo HaXokIEHHS M apec MeCTa OCyLeCTBIIeHHs AesTeabHocTh: Poccuiickas @enepauns, Mocksa,
119435, nepeynok Masbiit CaBBMHCKUH, 10M 5, KBapTHpa 29, OCHOBHOM rocy/1apcTBEHHBIH
perucTpauroHHbIi Homep: 1097746667600, Homep Tenedona: +79774875569, anpec 21eKTPOHHOM MOYTHI:
Grigory-rylov(@yandex.ru

B auue [enepanbHoro aupekropa Peiioea I'puropus Muxaiinosuya

3asIBJISIET, 4TO AHAIM3ATOPbl XMMHUUYECKUX HCTOUHMKOB ToKa (Ananusatopsl XHMT) ACK150.24.1750.1,
ACK?75.48.1750.1, ACK100.24.650.1, ACK50.48.650.1, ACK50.15.250.1, ACK25.27.250

M3roToBHTE b O0IIECcTBO ¢ orpaHuueHHOi otBeTcTBeHHOCTBIO "SIPOCTAHMAILL". Mecto HaxokaeHus u
ajpec MecTa OCYLUECTBIIEHHs JESATENbHOCTH I10 M3rOTOBJEHMIO npoaykunu: Poccuitckas Peaepaius,
Mockaa, 119435, nepeysnok Massbiii CaBBUHCKHIA, 10M 5, kBapTHpa 29.

Mpoaykums wsroToiesa B coorBercteuu ¢ TY  4032-001-63711239-2016  AHAJIM3ATOPDI
XUMHUUYECKUX UCTOYHUKOB TOKA (AHAJIUBATOPBI XHUT).

Kox TH BDJ] EADC 9027801700. Cepuitnblii BbITYCK

COOTBETCTBYET TPeOOBAHMAM

TP TC 004/2011 "O Ge3onacHOCTH HU3KOBOJLTHOTO oGopyaoBanus', yreepxkieH Pemennem Komuccuu
TamoskeHHoro coto3a ot 16 asrycra 2011 roga Ne 768, TP TC 020/2011 "D nexrpomarHuTHast
COBMECTHMOCTb TeXHHueckux cpeacTs', yreepxkaeH Pewennem Komucenn Tamoxennoro corosa ot 09
aekabps 2011 roga Ne 879

Jlekaapauusi 0 COOTBETCTBHH NPUHSTA HA OCHOBAHHH

[Ipotokona ucnbitanuii Ne 1037-12/20-05-UM ot 15.12.2020 roza, BbIi@HHOTO HUcnbiTatebHOM
naboparopueit O6LIeCcTBa ¢ OrPAHUYEHHOMN OTBETCTBEHHOCTHIO «LIeHTp HCIIBITAHUI M METPOJIOTHNY, aTTecTaT
axkpeuranun POCC RU.31403.04MBB0.002. :
Cxema JewiapupoBaHms 11

JlonoanurebHasi uHG opManus

I'OCTIEC 61010-1-2014 Be30nacHOCTb 3/IEKTPUYECKMX KOHTPOJIBHO-H3MEPHUTEILHBIX TPUOOPOB 1
naboparopuoro oGopyaosanus. Yacts 1. O6upe tpeGopanus; FTOCT P MOK 61326-1-2014 OGopyrosanue
3MeKTPUYECKOE JUTS M3MEPEHHUs., YIIpaBieH s U nabopaTopHoro npumeHeHus. Tpeboanus
5NMeKTpOMarHuTHo# cobmectumoctu. Yacts 1. OGume tpeGopanus (Iepensnanne); FTOCT 30804.3.2-2013
(IEC 61000-3-2:2009) CoBMeCTMMOCTb TEXHHYECKHUX CPEJICTB HJ1EKTPOMArHUTHAS. IMUCCHS FApMOHNUYECKNX
COCTAB/SIOLMX TOKA TEXHHUYECKMMH CPEICTBAMM C MOTpebseMbiM ToKoM He Gostiee 16 A (B o1HOM (ase).
Hopwmei 1 Metoast ucnsitanuii (Iepensnanne); FOCT 30804.3.3-2013 CoBMECTHMOCTb TEXHUYECKUX
CpeJICTB deKTpoMarHuTHas. OrpaHiyeHne H3MEHEHH I HaNPsHKeH U, KosleGaHnit HanpskeHns U quikepa B
HM3KOBOIBTHBIX CUCTEMAX 3JIEKTpOCHaOKeHHs 001ero HazHaueHus. TexHuuecknue cpe/icTea ¢
noTpebnseMbIM TOKOM He Gosiee 16 A (B 0/1HOM (ase), MOAKIIOYAEMBIE K HJIEKTPHUCCKOH CETH MPH
HECOOIIOIEHUH OTIPE/IEICHHBIX YCIOBHUI MOAKTIOueHNs. HOPMBI M METO/1bI HCTIBITAHHMI. YCIIOBUS XpaHEHHU S
MPOIYKLMHM, CPOK XPaHEHHS, CPOK CITYKObI yKa3aHbl B 11pHIIaraeMoii K MPOyKLMH TOBAPOCOMPOBOANTELHOIH
M 3KcnnyaTaun0HH941ﬂ6"§yr|\'}i‘é" UMK,

Jlexaapaunsi 0 COOTBETCTBUM - 1eHCTBUTEILHA C 1aThI PETHCTPAUNH 110 27.12.2025 BKJIIOYHTEILHO
XN 7 A \:‘.,..,“\

o A2/

Poutos I'puropuii Muxaitiobuy
(D.HN.0. 3assuTens)

7

&

PemCTpauuonnblﬁ‘-ﬁﬁﬁévﬁék)ﬁapaunu o coorBetcrBun: EA9C N RU /I-RU.HX37.B.17382/20

%, ¢

%«

JlaTa perucTpaunu JAeKJapaunn o coorseTcTuu: 28.12.2020
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TOBPOBOJBHAA CEPTUOURAINA NPOAYRIINH

s CEPTUGUKAT COOTBETCTBUS

L J &
,2‘9
‘ﬂ(Auv\‘?\ Cpoxk AeiictBus ¢ 16.12.2020 no 15.12.2023

Ne 0041511

OPT'AH ITO CEPTUOUKALINU per.Ne RA.RU.11HB32, Opran no cepTu(HKaLuH MPOLYKLHH
O61ecTBa ¢ orpaHHueHHo# oTeeTcTBeHHOCTBIO "LleHTp HenbiTanuii u metponorun”, 117545, POCCHA,
ropoa Mocksa, yiuua Jlopoxknas, 1om 8 koprye 1, K1-103, Ten: +7 9773643357, E-mail:
metr.center@gmail.com

Q
&,)’ Ne POCC RU.HB32.H04339/20

MPOAYKLIUSL  Amnanusatopsl Xumudeckux Merounukos Toka

(Anamusatopsl XUT), mogenn: ACK150.24.1750.1, ACK75.48.1750.1, xoa OK
ACK100.24.650.1, ACK50.48.650.1, ACK50.15.250.1, ACK25.27.250.1 Kox OK 034-2014
CepuitHbIH BBITYCK (KTIEC 2008)
26.51.53
COOTBETCTBYET TPEBOBAHUSAM HOPMATUBHBIX AOKYMEHTOB 3
TV 4032-001-63711239-2016 koa TH BOA
9027801700

U3IFOTOBUTEAD  (Ogmectso ¢ orpannyenHoit otserctBennocTsio "SIPOCTAHMAIIL". Mecto
naxoxzaennus: 119435, Pocens, ropox Mocksa, nepey:iok Mansiii CaBrrckwii, oM 5, kBaptupa 29, UHH
7701854211

CEPTU®UKAT BBIAH  O6mectso ¢ orparuyenHoi otBetcTBeHHOCTBIO "SIPOCTAHMAIIL"
MecTo Haxoxaenus: 119435, Poccns, ropoa Mocksa, nepeysiok Manbtit CaBBUHCKHIA, 10M 5, kBapTHpa 29
Tenedon: +79774875569 E-mail: Grigory-rylov@yandex.ru

HA OCHOBAHUH Ipotokona ucnsrranuit Ne 1029-12/20-05-MM ot 15.12.2020 roaa, BbIIaHHOTO
Ucnsrratensroit na6opatopueit OO0 "LIeHTp HCTIBITAHHH U METPOJIOTHH" (PErHCTPALIHOHHBIH HOMEP
arrecrara akkpeauranna POCC RU.31403.0411BB0.002 )

AOIIOAHUTEABHASI UHOOPMALUSA Cxema ceprabuKaii: 3c.

E.U. bensukuna

uHuumansl, Gamunna

"\ PYKOBOAHTEAB Oprana — 
M Tt 3|
B.JI. HukaHmux

UHUUMansi, amunus

-/ OKcneprt

o CepTU(dUKAT He IPUMEHSETCs IPY 00si3aTeABRHOM cepTUdUKAIUU

A0 *ONLKOH, Mocxsa, 2020, <8~
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QEOEPAJIbHOE AFTEHTCTBO
MO TEXHUYECKOMY PEIYITIMPOBAHWUIO U METPOJTOT A

CBUAETE/JIBCTBO

06 yTBEpXAEHUU TUna cpencTB U3MEpEeHUn

RU.C.34.010.A N2 70418

Cpok neucteusa Ao 28 urons 2023 r.

HAUMEHOBAHHUE THIIA CPEJICTB U3BMEPEHUI
AHanu3aTopbl XMMUYECKUX UCTOYHMKOB Toka ACK

M3rOTOBUTEJIb
O6LwecTBO ¢ orpaHUYeHHoN oTBeTCTBeHHOCThIo "APOCTAHMALL"
(000 "APOCTAHMALL"), r. MockBa

PETUCTPALIMOHHBIA Ne 71687-18

JIOKYMEHT HA ITOBEPKY
PT-MN-5236-551-2018

UHTEPBAJI MEXLY TTOBEPKAMMU 1 roa

Tun cpexcts u3MepeHHit yTBepXKAeH mpHukazoM @elepaibHOr0 areHTCTBa 10
TEXHUYECKOMY PEryJIHPOBaHHUIO U METpOIoruH oT 28 utoHa 2018 r. Ne 1306

Onucanue TUIA CPEIACTB H3MEPEeHUil sBIsSeTCS O00SA3aTEIbHBIM IPUIIOKEHUEM
K HACTOSIIEMY CBHIETEIbCTBY.

3amecturens PykoBoauress - e C.CT'ony6es
®erepaibHOrO areHTCTRa M

Cepusa CU




