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Hacroswas MeToauka pacnpocTpaHsieTcs Ha npeobpasosarenu npoMeinexHsie M-216 (aanee -
npeobpasosarenu), npeaHasHa4eHHble Ans npeobpasosaHus SC YyBCTBUTENLHBIX 3NEMEHTOB NEPBUYHbIX
npeobpasosarenest, npUMEHSIEMbIX 4N TOTEHUMOMETPUMECKUX U3MEPEHURA, B 3NeKTPUHECKUIR HENPePLIBHbI
BbIXOAHOW curHan Toka, a Tak e UHAMKaUUK pesynbrartos U3MEPeHus Ha aucnnee.

MexnosepoyHblit UHTEpBan npeobpasoBareneii — 12 Mecsues.

1. Onepaunu 1 cpeacTBa NOBEepPKH

[Npu npoBeaeHUM NOBEPKU AOMKHBI GbiTb BLINOMHEHS! CEAYIOWLNE onepauun n NpuMeHeHsl CpeacTaa
NOBEPKYW € XapaKTepucTuKamu, ykasaHHbiMu B Tabnuuye 1.

Ta6énuua 1.
Homep | HaumeHoBanue obpasuosoro cpeactsa usmepeHuin | ObsasarensHoOCTb
HauMeHosaHme NyHKTa | WNW BCrioMoraTenbHoro CpeAcTBa NoBEPKM; HoMep nposeaeHus
onepaum METoAMK AOKYMeHTa pernaMeHTUpyoLero TexHuyeckne onepauuv npu
7] TpeGopaHus K CPEACTBY, METPONOrMYEcKue nepsuyH | nepuoamn
nosepKku xapaKkTepucTuku on Yeckon
1 2 3 4 5
BHelwHniA ocmotp 6.1 - + +
OnpobosaHue 6.2 - - +
KoHTponb ocHOBHbIX 6.3
norpelHocre
npeobpasosarens: | L o] A
- B pexume t 6.3.1 Marasux conpomanewa MCP-60M, npegen + +
....................................... uameperms 10' Om, knacc Townoctn 002 L L
- B pexume mV 6.3.2 MarasuH conporuanenuit MCP-60M, npeaen + + ]
- 8 pexume pH (pX). 6.3.3 |uamepenus 10* Om, knacc TouHocTn 0,02;
Komnaparop Hanpsxenuid P3003 TY25-04.3771-
79, ananasoH usmepeHus ot 0 go 11,11 B, knacc
To4HocTu 0,01,
WUmMutarop anekrpoaHon cuctemel TUNa U-02
TY25-05.2141-76, R, = 0, (500, 1000) MOwm +
25%,
R ,=0, (10, 20) kOM % 1%;
KanuBposaHHbI pe3sucTop conpoTuBNeHneM
200mM+0,1 %;
Lingpposoit sonbrmerp L300, npeaensi
U3MEepeHus 120 MB, 400 MB; 12 B, knacc
___________________________ e |TouWOCMO1S_ ]
KoHrponb 6.4 Komniaparop HanpsikeHuit P3003 TY25-04.3771- + +
LONONHUTENbHBIX 79, AnanasoH usmeperus ot 0 40 11,11 B, knacc
norpeLuHocTeil ToyHocTu 0,0005;
npeobpazosarens no Wmutatop anekrpoaHoi cucremsl Tuna U-02
BbIXOAHOMY curHany, TY25-05.2141-76, R, = 0, (500, 1000) MOwMm +
BbI3BAHHbLIX 25%,
u3MeHeHueM Ra=0, (10, 20) KOM £ 1%;
CONPOTUBNEHUA B Kanu6posaHHbIN pe3ucTop conpoTuBneHuem
uenm: 200M + 0,1 %;
Liucdpposon sonbrmetp L300, npeaens!
U3MepeHus 120 MB, 400 mB; 12 B, knacc
___________________________ e TONHOCTM Q1S
- UsmMepuTenbHoro 6.4.1 + +
anextpopa ... e USSP NS oo
- BCnoMorarenbHoro 6.4.2 + +
3nekTpoAa | ... e e e e et et et e e e e e m e e o] I
-«3eMNs-pacTeop» 6.4.3 ) + +

Mpumeyarue - onyckaeTcs 3aMeHa Bbille YkazaHHOro 060pYR0BaHUSA aHANOrMYHbIM, Hé\ycryna»omwm no

TEXHUHECKUM XapakTepucrukam.

Mpu nony4YeHnu oTpULiaTEeNbHOMO pesynbrara Ha NioGoM U3 3Tanos, noBepka npekpa
0hOpMNSETCH U3BELWEHUE O HENPUrogHOCTH, cornacHo pasgena’.
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2. TpeGoBaHun 6e3onacHOCTH

Mpy npoBeaeHnn NOBEpKM ACMXKHBI cOBMoAaTECS TpeboBaHuA 6e30NacHOCTH, ykasaHHble B pasaene
‘Ykasanus Mep 6e30nacHOCTU” pyKOBOACTBA NO 3KCN/lyaTaunn Ha AaHHOE UCNOMHEHNE U CPEACTB NOBEPKY.

3. TpeboBanun kK kBanudUKkaLuM NoBepuTenen

K npoBeaeHuio namepeHnin npy nosepke n 06paboTke pe3yNbTaToB U3MEPEH MM AONYCKAKOTCS NAYa,
aTTecToBaHHbIe B KAYECTBE NOBEPUTENEH B yCTAHOBNEHHOM NOPAAKE , a TAlOKe U3Y4UBLLINE IKCNNYaTaLMOHHYIO
AoKyMeHTauuo npeobpasoBaTens, AeACTBYIOWME NpaBiua 3KCNyaTaym 3N1eKTpoyCTaHoBOK M Npasuna
paboTbl ¢ XUMUYECKUMU pacTBOpaMi,

4. YcnoBus nosepku

Mpyv npoBeAeHnK noBepku AOMKHBI cOBMIOAATECA CNEAylouIMe YCNOoBUS:

- TemnepaTypa OKpyxarwouiero sosayxa, °C 20+ 5;

- OTHOCUTENbHasA BNaxHOCTb BO3Ayxa, % o1 30 ao 80;

- atmocdhepHoe Aasnenne, klla ot 86 go 106,7;

- HanpsXeHue nuTanus, B 230755 (wnn 36735 );
- YactoTa nuTaiollero Toka, 'y 50 £ 0,5;

- Bubpayns, Tpacka v ygapbl OTCYTCTBYIOT;

5. NoAroroBka k hoBepke

5.1. Neped nposegeHunem nosepkn HeobxoanMo BbiaepXaTb NpecbpasosaTtenb npy TeMnepaType
(20 £ 5) °C 1 oTHOoCcMTENbHOM BRaxHocTH oT 30 Ao 80 % B TeveHne 24 u.

5.2. NoaroToBuUTb NoBEpAEMbIA NpecbpasosaTerib K paboTe CorNacHo ykasaHuAaM pyKOBOACTBA NO
akecnnyatayum Ha 4aHHOE UCNOSTHEHWE, BLINOMHUTL FPagyvpoBKYy.

5.3. [ToAKno4YMTL aMNepMeTp K KeMMaMm NpoBEPAEMOro BbIXOAHOro curHana.

CxeMbl aNEeKTPUYECKNX CoeANHERNN ANS NOBEPKN NnpeobpasoBaTeneil NpuBeAEHbl B NPUTOXEHNN A:

- Ana npeobpaszoparens 1-216.3 — pucyHok A.1;

- Ana npeobpasosaTtens [1-216.4 — pucyHok A.2;

- Ans npeobpasosarens [1-216.5 — pucyHok A.3;

- Ana npeobpasosaTtens 1-216.6 — pucyHok A.4,

- Ans npeobpasosartens [1-216.7 — pucyHok A.5;

JllonyckaeTca 3HaYeHNA BbIXOAHBIX CArHanoB oNPeAENATb N NAAEHNI0 HanpaxeHus, B MB, Ha pesucTope
20 0OM 1 0,1 % BoNbTMETPOM € Npegenamu nsmepenuns 100 mB 1 400 MB knacca ToyHocTy 1,0.

5.4. Tabnvubl HOMWHaNbHbIX 3Ha4eHWn 3OC aNEKTPOAHON CMCTEMBI M 3aBUCUMOCTb CONPOTUBNEHNSA
Aatuvka TemnepaTypbl OT TeMnepaTypbl, ACNOMb3yeMble NPy NoBepKax, NpusegeHbl COOTBETCTBEHHO B
npunoxenuax b, B, I, 4.

6. NpoBeaeHe NOBepkKU

6.1. BrelwHnin ocMoTp.

Mpy nposefieHni BHELLHEro 0CMOTpa A0MKHO BbiTh YCTaHoBREHO cooTBETCTBNE NnpeobpasoBartens
chnegytolmm TpeboBaHNaM:

- OTCYTCTBUME MEXAHMYECKMX W KOPPO3MOHHBIX NOBPEXAEHWA, BnUAtoLMX Ha paboTocnocobHoCTb

npeobpasosaTens;

- YeTKoe u3obpaxeHnne Hagnucewn;

- COOTBETCTBUE TUNA U CEPUNHOrO HOMEpa;

- KOMNMEKTHOCTb - B COOTBETCTBNM C (hOpMyNAPOM Ha laHHOE MCNOMHEHNE.

6.2. Onpobosatne

Onpobosakue BbINONHASTCA cnefytolnmM obpasom:
1. BKMIOYATL nuTaHuMe npeobpasoBaTens, Ha AWCNNel AOMKHA BbIBOAUTLCA  MHDOpPMaLM],
COOTBETCTBYIOLIAS  BIITIOYEHHOMY pEXMMY W3MEPeHus B  eAWHAUAxX NOoKasagens akTMBHOCTY
(KoHUeHTpayuK) noHoB unn 30 C aneKTpPoAHbIX CACTEM, @ TaK XEe U3MEePEeHHOe unu a’g&ennoe BPYYHYIO
3Ha4YEeHUe TemnepaTypbl aHanM3upyemMon cpeabl;

COOTBETCTByIOLuVIM U3MEHEHNEM peXxunma paﬁOTbl ﬂp806p33OBaT8ﬂﬂ

6.3. KoHTponb 0CHOBHbIX norpeLwHocTen npecbpasosarens.
6.3.1. OnpefenerHne oCHOBHON NOrpeLLHOCTM Npeobpasosartens 1216 sce
ANCNNER B PEXUME U3MEPEHUA TEMNEPATYPbI.
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OcHoeHyo abCconioTHYI norpellHocTe Npeobpa3oBaTens B peXXuMe U3MepeHUs TeMneparypbi No
NOKa3ahnAM AUCNNEA KOHTPONMPOBATL B TOYKAX, paBHbiX MUHYC 20; 20; 100; 150°C, cnegytowinm obpaaom:
1. YCTaHOBWTb Ha MarasnHe CONPOTUBNEHWA CONPOTUBNEHNE, COOTBETCTBYIOLEE NPOBEPAEMON TOYKe
(npunoxenue B).
2. - OTMETHTb NOKA3aHUA aucnnes.

OcHoeran abconoTHan norpelHocTe npeobpa3oBaTens paccunTeiBaeTcs no opmyne

roe At - ocHOBHaa abconTHaA norpellHocTb, °C;
t, — nokasaxua gucnnes, °C;
tiou - 3HAYEHWE TEMNepPaTypb!, COOTBETCTBYIOLLIEE KOHTPONBLHOR TOUKe, °C.

OcHoBHasa abcontoTHas norpelHocTb npecBpa3doBaTens JonxHa ObiTk He Gonee + 0,5 °C.

6.3.2. OcHoBHYI0 aBCONITHYIO NOrpeluHoCTL NpecbpasoBaTeneh B pexume mV No NOKa3aHUAM gUcnnen
KOHTpONUPOBaTL B Toukax N: munyc 3000; munyc 500; 0; 500; 2000; nposepATL cnegywum obpalom:

1. YcraHoBUTb Ha kanubpaTtope HanpsXeHue, KOTOpoe COOTBETCTBOBANO Bbl 3HaYEHNIO N MUHYC
e[vHULE MN3ALero paspaaa Ha nhaukaTope npeobpasosartens.

2. N3meHAs HanpskeHne OT kanubpaTopa ¢ AUCKpeTHoCTbIo 0,1 MB, no HanpaeneHuto K Touke N,
YCTaHOBUTL NOKA3aHWA Ha MHAWKaTope pasHoe N,

3. 3acbukcuposare Hanpsxenne Uk nogasaemoe oT kanuGparopa.

4. TpoaocMKaA W3MeHATL Hanpaxenue Ha kanubpartope, yCTanOBUTL 3HadveHne N NAC eaunuua Ha
vHanKaTope npeobpasoBarens.

5. BuINONHUTL NYHKTLI 2 1 3.

6. W3 aByx 3apnKCHpOBaHHbIX Hanpsx)eHuit UK BoiBpaTh 3HaYeHUA C MaKCMMaNbHON NOTrPELUHOCTbLIO.

OcHoBHylo abcornoTHY 0 NOrpelliHoCTb B peXume mV paccuuTaTh no opmyne:

AmV::UK_UHOM' (2)
rae Amy - 0CHOBHaA abconTHaa NorpellHOCTL B peXume mV, mB;
Uy - oTC4YeT HanpsxeHua no kanubpatopy, MB (M3 gByx oTcuyeTos U1 1 U2
BbiBVPAaIOT 3HaYEHUEe, A3I0Lee MBKCMMaNbHYI0 NOrPeLUHOCTDL);
Uyiow - HOMUHANBHOE 3H34YEHUE HANPSKEHNA, paBHOE 3HAYEHUIO NPOBEPAEMOR
TOukU N, MB.

OcHosHas abconioTHaA NorpellHoCTe npeobpa3osaTtens AomkHa GeiTe He Gonee + 2 MB.

Mpu noeepke npeobpasosatenent ucnonHexni M-216.3 u M-216.4 HeoSxo4MMO NOBTOPUTE NOBEPKY,
Mcnonb3ys BTopoi Bxog. [Na 3atoro HeoBxoaMmo B COOTBETCTBUMN C pUCyHKoM A.1 U A.2, npoBoj
MTUC7.765.002 nogkniounTb Ha Bxog IN1, a8 kabenb MTUC6.644.041 nogkniounTe Ha Bxod IN2. Mpu atom
chepyeT y4UTLIBATL, YTO MHAMUMPOBATLCA 3HaYeH s ByayT C NPOTUBONONOXHbLIM 3HAKOM.

Mpy nosepke npeobpasosaTens ucnonHeHua I-216.7 HeoBxoRMMO NOBTOPMTL NOBEPKY, MCNOML3YA
BTOPOM KaHaN BXOAHOTO YCUNUTENA,

6.3.3. KoHTpons OCHOBHON NOrpelHoCTM Npeobpa3oBaTena No NOKAIaHWAM AUCNNER U BbIXOAHbIM
CurHanam B pexume usmepenus pH (pX).

[pn npoBegeHnU NEPBUYHON NOBEPKU NPOBEPAIOTCA BCE BbIXOAHbLIE CUTHAMb!, NPU NEPUOJNYECKON
noBepke — BBIXCAHO! CMrHan, MCNONb3YeMbIN NpK 3xcNnyaTaunu (cornacHo pasgena «[swmkenne npubopa npu
3kennyaTaunmn»).

OcHoBHasa norpewHocTb NpeoBpasosatena NpoBepAeTCA B KOHTPoNbHbLIX Toukax N: 6,5; 7,5, 8,0 pH (pX)
Ha gnanasone ot 6 o 8,5 pH (pX) cnepywwnm obpasom;

1. CobpaTh cxemy COrNacHo NPUNOXeHNA A AN COOTBETCTBYIOLLENO MCNONHEHUA,

2. B cooTBETCTBMU C PYKOBOACTBOM NO 3KCNNYaTaUUn YCTAHOBUTL BKTUBHDBIA BbixogHON curian 0-5 gna

pabortut ¢ pH (pX);

3. Ycrasosute gnanaacH min=6 pH (pX) n max=8,5 pH (pX);

4. B cooTBeTCTBMU C pYKOBOACTBOM NO JKCNNyaTaluy Ha COoTBETCTBYIOWME ucnonngﬁgle HacTpPOUTL

npecbpasosarens B pexvme namepenns pH (pX) ana paboTol ¢ NEKTPOAHON CUCTBMBIYUMEIOLLIER

M30NOTEHUMANbLHYIO TOYKY B COOTBETCTBUM: S

1) ana npeoBpasosarena -216.3, M-216.4 — npunoxenue B;
2) ana npeobpasosaTtens 1-216.5, M-216.6 — npunoxenue [
3) ana npeobpasosarens I1-216.7 — npunoxenne [, /

5. [nsa npeoGpa3osareneii 216 BCex UCNONHEHUIA YCTAHOBUTL HA Maraii

conpoTuBneHne 107,79 Om; ’

4

afdodiene

A
c
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6. Mopatk oT kanMbpaTopa HanpsXeHue, COoTBETCTRYIoWee NojaBaeMoi Touke N nogauanasoHa
n3MepeHus:
1) Ans npeobpasosaTens M-216.3, [1-216.4 — npunoxenue B;
2) ans npeobpasosarens M1-216.5, N-216.6 ~ npunoxenwe
3) ans npeobpasosartens M1-216.7 — npunoxenue O,
7. 3acbukempoBath NOKasavus UMGpPOBOro BONBTMETPA NOAKAIOMEHHOrO K BbLIXOAHLIM CHMrHaNam W
avcnnes npeobpasosaTens.
8. B cooTeeTcTBMM C PYKOBOACTBOM NO 3KCNNYaTaLuu YCTaHOBUTL aKTUBHbIA BLIXOOHOW cMrHan 4-20 4ns
paboThi ¢ pH (pX);
9. BeINOAHUTBL NYHKT 7.

OcHoBsHylo aGconioTHYI0 NOrpelwHoCTb B pexxume pX (pH) paccunTats no dopmyne:

Sy
rge Apx - ocHoBHas abconoTHas norpelHocTsb B pexxuMe pX (pH), pX (pH);
U, — nokasaHusa kanubpaTopa, cooTBETCTBYIOWEe NPOBEPAEMON TOUKE AMana3oHa, MB;
Uyiou - HOMMHaNbHOE 3HaveHne JAC aNeKTPOJHON CUCTEMbI, COOTBETCTBYIOWEE NPOBEPAEMOiA
TOuKE [uanasoHa (NpuMBeeHo B 3KkCNYaTaLMoOHHOW JOKyMeHTauum), MB;
St - UMCNeHHOoe 3HaYeHne KPYTU3HbI XapakTepUCTUKU 3NeKTPOLHOMN cuCTeMbl, pasHoe 58,16
MB/pX (MB/pH).

MNokasanus auncnnes JONXHb! COOTBETCTBOBATL KOHTpoanoﬁ Touke ¢ abconoTHo M NOrpeLLHOCTbIO He 6onee
+ 0,02 pH (pX),
OCHOBHyIO npusejeHHylo NOrpeltHOCTb NO BbIXOA4HbIM CUTHanNaM paccunTaTtb No cpopMyne:

Uye - Uuo.u
Ve =————-100%, (4)

N

rae '}’em - OCHOBHas NpusefeHHan NOrpeLLHOCTL NO BLIXOAHOMY curnany, %;

Uy — Nokasanus unpoBoro BonbTMETPa ANst JaHHOR NpoBEpAEMOit Towku, MB;
Uou - HOMMHANbLHOE 3Ha4YeHMe BBIXOAHOrO CUrHarna, CooTBETCTBYIOWEE NpoBEPAEMON ToMke, MB,
npusefeHo B Tabnuye 2;
Uy - HOpMUpyIOWee 3Ha4eHMe BbIXOLQHOMO curHana, YMCNeHHo pasHoe:
100 MB - ansa seixogHoro curHana (0 ~ 5) MA,
320 MB - Ans BbIXOAHOro curHana (4 — 20) MA.

lNpumevaHue - 3HaYeHUA MOKOBbIX 8bIXO0HbLIX cuaHanoe (0 — 5) MA u (4 — 20) MA npu ucnbimaHusx
onpedenaomes no naderulo Hanpsxerus (@ MB) Ha kanubpoearHoM pesucmope 20 Om.

TaGnuua 2.
KoHTponbHas Touka, pH (pX) 0O603HaueHme BbiIX04a, HOMUHANbHbIE 3HaYEHUA BbIXO4HBIX CUrHANOB
’ «(0 - 5) MA pX», MB «(4 — 20) MA pX», MB
6,50 20 144
7,50 60 272
8.00 80 336

OcHoBHas npuseaeHHas norpellHocTb npecbpasosarens No BbIXO4HLIM CUrHanam JOnKHa ObiTb He

B6onee + 1,0 %.
Mpu nosepke ucnonHexus M-216,7 HeobxoaMMO NOBTOPUTL NOBEPKY, MCNONbL3YA BTOPOM KaHan BXOAHOro

ycunurtensa.

6.4. KoHTponb JoNONHUTENbHLIX NOPELLHOCTEN NpeobpasoBaTens No BbIXOAHOMY CUrHany, Bbi3aBaHHbIX
M3MEHEHUEM CONPOTUBNEHUSA B LEMKn N3MEPUTENBHOMO U BCNOMOraTenbHOro 3neKTpoaos. Pl

AononHuTensHele NOrpeLLHOCTH NPpK NEPBUHHON NOBEpKe KOHTPONUpoBaThk NO mo6omyi13 Eblxo,qnblx
CUrHanos, Npu NEPUOANYECKON ~— NO BbIXOQHOMY CUrHany, CNonb3yemMomy npu 3KcnnyaTauyu' :
\7

s

6.4.1. flononHnTenbHyw NOrpellHOCTE npecbpasosaTtens no BuIXOQHOMY curHany,,am,s/aaHH\Qoa‘

Ay
M3MeHEeHWeM CONPOTUBAEHUA B LIENN MBMEPUTENLHOMO 3NeKTPoaa, NPOBePATL B pexm}é’m’v H}a Pomagasone
P 1AM .

e 1 ‘“'}'{._ﬁ’ N,

BbIXOZHOro curHana ot 1900 go 2000 MB cnegytowmm o6pa3oM:
1. B COOTBETCTBUM C PYKOBOACTBOM NO 3KCNNyaTalum yCTaHOBUTL aKTUBHbINA 965x -
pabotsl ¢ MB; PP Mx stk
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yCTaHoBWTb Anana3oH min=1900 MmB u max=2000 MB;
noaatb OT kanubpaTopa Hanpsikenue 1990 MB,;
fiocne OkoHYaHus nepexofHoro npouecca W yCTaHOBMBLUErOCS 3HaueHUs 3aPUKCUPOBaThL MoKa3aHUs
UncbpoBOro BONbTMETPA NPU COMPOTUBNEHUN B UENU U3MEpUTENbHOrO 3nekTpoaa, pasHom 0 MOM
(Yo), 3aTem 1000 MOM (Y4);
5. ans npeoBpasoBaTenen MM-216.7(8) nosTopuTb NOBEPKY, NMOMeHAB MecTaMu kabenb MTUC6.644.041
1 nepembiuky MTUC7.765.002.
6. ans npeobpasoBaTtenei M-216.3(4) noBTOpPUTL NOBEPKY, NOMeHRB MecTaMmu kabenb MTUCH.644.041
v nposog MTWC7.765.002, npu 3TOoM HanpsxeHue OT kanuGpatopa P nogaeaTe ¢ ofpaTHot
NOMNSPHOCTbLIO.
[ononHuTenbHy0 NOTPELUHOCTL OT M3MEHEHUS CONIPOTUBNEHUS B LMY W3MEPUTENbHOTO 3NekTpoaa Ha
kaxable 500 MOM paccuuTaTh no dopmyne

hPob

5 - U,-U,
usm 2 . UN B 7/;:’,:“'

rAe  Ouaw - AOMONHUTENDBHAS NOrPELHOCTL MO BLIXOAHOMY CUrHany, B AOMNSX OCHOBHOM NOrpeLHoCTy;

Up ~ nokasanus UmdppoBOro BonbTMETPA MNpy CONPOTMBIEHAW B LIENU U3MEPUTENbBHOro 3MeKTpoaa,
paBHOM Hynio, MB;
U, - noka3aHus umbpoBOro BonbTMETpa Npy CONPOTUBNEHUM B LIENU M3MEPUTENLHOrO 3NeKTpoaa,
pasHom 1000 MOwMm, MB;
Uy - HOpMUpYIoLWee 3HaYEHME BbIXOAHOTO CUrHana, YMcrneHHO paBHoe:

100 MB - anf BbixogHoro curHana (0 — 5) MA,

320 MB - Ans BbixoaHoro curHana (4 — 20) MA.

-100%, ®)

Yggux - Npeaen oCHOBHOW NpuBeaeHHON NorpeLLHocTy NpeobpasoBaTtens no BbIXOAHOMY CUrHany,
paBHbli 1,0%.

[JononHuTenbHas NOrPeLUHOCTb MO BbIXOAHOMY CUIHaMY, BbI3BAHHAS OTKIIOHEHUEM CONPOTUBEHUN B
uenu usmepuTtenbHoro anekrpoga ot 0 o 1000 MOM Ha kaxable 500 MOm, gomkHa 6biTb He Gonee £ 0,5
Aonen OCHOBHOW MOrpeLLlHOCTH.

6.4.2. [lononHuTenbHYI0 NOrPELLHOCTD MO BLIXOQHOMY CUrHany, Bbl3BaHHY0 OTKIIOHEHWEM
CONpoTUBNEHUS B Uenu BCrnoMoraTenbHoro snexrpoga ot 0 o 20 kOM nposepsTh B pexnMe mV Ha Avana3oHe
BxofHoro curiana ot 1900 go 2000 mB cnegylowmm obpasom:

1. nogaatb oT kanubpaTopa HanpshkeHue 1990 MB;

2. 3acukcupoBaTh NOKasaHWs UWEPOBOro BOMbTMETPA NPY CONPOTUBEHUMA B LENU BCNOMOraTenbHoro

anexTpoaa, pasHoM 0 KOM (Y,), 3atem 20 kOm (Y;).

[JononHUTENbHYIO MOrPELLHOCTL OT USMEHeHUs COMPOTUBIEHNS B Lenu BCNOMOraTenbHoro anexkrpoga Ha

kaxable 10 kKOM paccuuTaTh No opmyne

%) =—M~— 100% (6)

scn
N Yo

rae Bgcn - AOMNOMRUTENBHAS MOTPELIHOCTL MO BbIXOAHOMY CUrHarly, B AOnsiX OCHOBHOW NOrpellHoCcTy;
U, — nokasaHus ungppoBOro BonbTMeETpa Npu CONPOTUBIIEHM B LENW BCOMOraTenbHOro 3nekrpoaa,
paBHOM Hynio, MB;
U, - nokasakus LugpoBOro BONbTMETpA NP CONPOTUBIIEHUN B LUENW BCIOMOraTenbHOro arexrpoaa,
pasHoM 20 kOm, MB;
Uy - HOpMuUpYioLLlee 3HayYeHWe BbIXOQHOrO CMrHana, YMcrneHHo pasHoe:
100 MB - anf BbIxoQHOTO curHana(0 — 5) MA;
320 MB - gnst BbIXOAHOTO curiana (4 — 20) MA.

’YSE,X - nNpefen OCHOBHOW npuBefeHHOW MorpellHocTy npeobpasopaTens no BbIXOAHOMY CurHany,
paeHbiit 1,0%.

[ononHuTenbLHas NOrpeLlHOCTL NO BbIXOAHOMY CUrHany, Bbi3BaHHas OTKIOHeHUEM Co Q’ru [iIeHUs B
uenu BcrnoMoraTensHoro anekrpoaa ot 0 Ao 20 kOM Ha kaxapble 10 kKOM, gomkHa BbITb He 9;‘0;199\
OCHOBHOM NOTPELLHOCTK.

6.4.3. [lononHuTenbHYIO NOrPEeLUHOCTL NO BbIXOAHOMY CUTHany, Bbi3BaHHYIO M3MEH
foCTosHHOro Toka oT MuHYC 1,5 fo 1,5 B B Lenu «3eMns-pacTeop», NIPOBEPSTL B pe
BX0AHOrO curHana ot 1900 go 2000 MB cneayowmnmM o6pasom:

1
e T LN
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1. YCTaHOBWTL CONPOTUBNEHUE B LieNy BCNOMOraTensHoro anekrpoaa 10 kOM;
2. noAaatb OT kKanubpaTtopa HanpsxkeHue 1990 MB;
3. nocnepoBaTenbHO 3adUKCUPOBaTL NoKasaHus UudpoBOro BONLTMETPa CHavana npy OTCYTCTBUM, a
3aTeM NPU HanUuUKU HaNpsXXeHUS NOCTOAHHOro Toka (+ 1,5 B) B Uenu «3eMns-pacteop».
JONONHUTENLHYIO NOrPELHOCTL NO BLIXOAHOMY CUrHANY, BLI3aBaHHYIO BNUAHUEM HanPsKEHUN
NOCTORHHOro ToKa + 1,5 B B Uenu «aemnsa-pacTeop» (Ha 1000 OM conpoTuBneHns BCNOMOraTenbHoro
anexkTpoAaa), onpeaensTs no dhopMyne

_ U -U,
L0U, Y
rae  Og — AONOMHUTENbHANA NOrPELHOCTL NO BIXOAHOMY CUTHanYy, B AONSAX OCHOBHOW NOrpeLuHocTy;
U1 — noka3anus LnpoBOro BONbTMETPA NPU HANPSXKEHUAX B LieNW «3€MNR-pacTeop», pasBHbIx 1,5
(MuHyc 1,5 B), mB;

Up - NoKazaHus UudpOoBOro BONbTMETPa NPU HaNPSXEHUW B LenNu «3€MNK-pacTBoOp», PaBHOM Hynio, MB;
Uy - HopMUpytoLlee 3HaueHUe BbIXOAHOTO CUrHana, YUCNEHHO paBHOe:

100 MB - aAns BoIXOAHOrO curHana(0 — 5) MA,

320 MB - Ans BLIXOAHOrO curHana (4 — 20) MA.

-100%, (7)

'YSE,X - npesien AONYCKAaeMOro 3Ha4eHUsi OCHOBHOW NpMBEAEHHOR NOrpewHocTM npeobpa3soBaTens no
BbLIXOAHOMY CUrHany, paeHoiit 1,0%.

JononNHMTEN:HYI0 NOrPELUHOCTE NO BEIXOAHOMY CUrHAIY, BbI3BaHHYIO M3MEHEHUEM HanpsikeH st
NOCTOAIHHOrO ToKa oT MUHYC 1,5 0o 1,5 B B Lenun «aemns-pacTeop», AonxHa GuiTs He 60nee + 0,1 ponei
OCHOBHOI NOrpeLlHocT Ha kaxable 1000 OM conpoTUMBNEHUSt BCNOMOraTenbHoro 3anekTpoaa.

7. OchopmneHue pe3ynbTaToB NOBEpPKU

7.1. MNpy BLINONHEHUM NPOBEPOK Pe3ynbTaTbl M3MEpPeHUit BMKCUPYIOTCA B NpoToKone no dopMe
npunoxeHus E.

7.2. PeaynbTaTbl NOBEPKM CUMTAIOTCHA NONOXUTENLHLIMK, ecnv npeobpasosartent YAOBNETBOPSET BCEM
TpeboBaHUAM HacToAWEeR METOANKN NOBepKU. B 3TOM cnyyae 3anonHAEeTCA CBMASTENLCTBO O noBepke
YCTaHOBNEHHOR POpMbI.

7.3. Pe3ynbTaTbl NOBEPKA CYATAIOTCH OTpULIATENLHBIMW, €CNA NpY NPOBEASHWUM NOBEPKN YCTAaHOBNEHO
HEeCOOTBETCTBUE NOBepsiemoro Npeobpa3soeaTens xoTs O6bi 0AHOMY U3 TpeboBaHmMit HacTosLWeR METOANKK
nosepku. B aToMm cnyvyae 3anonHAEeTCs U3BEWEHUE O HENPUFOAHOCTKN YCTAHOBNEHHOR (hOPMbI C YKA3aHUEM
NPUYKUH HENPUrOAHOCTM.

Mpw 3ToM 3anpewjaeTcs Boinyck npeobpa3soeaTens B oSpawenne 1 ero npumeHeHne. CBnaeTenscTeo
aHHynupyeTcs.
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OcHOBHbI@ TeEXHUYEeCKUe AaHHbIE AaTYKKa Temnepartypbi

Mpunoxexune b
(obsisaTenbHoe)

Jinct 13 Juctos 20

MpeobpasosaTenb paccyHUTaH Ha NOAKIIOYEHUE NNAaTMHOBOro TepmoconpoTuenernusa 10071 (Pt 100) no

rOCT 6651-94.

3aBycvMOCTb CONPOTMBREHUA AaTYUKa TeMnepaTypbl OT USMepPREMON TeMNepaTypb! onpeaenseTcs
MHTEPNONALUMNOHHLIMKU YpaBHeHuAMIU no FOCT 6651-94 ans nnatuHoBoro TepmoconpoTusnenvs ¢ Wiygp =

1,3850.

HomvHanbHbie 3HaYeHUA ConpoTUBNEHWUA AaT4UKa TemMnepaTtypbl NpyU PasnuyHbIX TeMnepartypax
npueeneHs! B Tabnvue 6.1.

Tabnuua b.1.
Te"""?%awpa' MYl o 10 20 30 35 40 50 60 80 100 150
Conporusnenu
e natunka
romnaparypw, | 92:16 | 100,0 | 1039 | 107,70 | 111,67 | 11361 | 11554 | 1194 | 123,24 | 130,9 | 13851 | 157,33

Om
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MNMpunoxeHue B
(cnpaso4Hoe)

FpanyupoBoyYHas xapakrepucTuka npeobpasoBartens I1-216.3, I1-216.4

1 [papyvpoBoYHan xapakrepucTuka npeobpasoeaTtena ANA ANEKTPOAHON CUCTEMb! C HOPMUPOBAHHbIMU
KOOPAMHAaTamMu U3ornoTeHUnansHol TOYKU COOTBETCTBYET YPaBHEHWIO

E=E, (54,196 +0,1984-t).(pH-pH, ) (B.1)

rae E - O[1C anekTpoaHon cuctems!, MB;

Eu — koopAauHaTa n3onoTeHumansHoit Touku, MB;

t - temneparypa pacreopa, °C;

pH — nokasaTtens akTUBHOCTW UOHOB B pacTeope, pH;
pHu - koopAWHaTa u3onoTeHuManbHoi Touky, pH.

2 3HaueHua J[C, MB, 3neKTPOAHOI CUCTEMBI C KOOPAMHATAMU U30NOTeHUWanbHoi Touku En = -25 MB,
pHu = 7,0 (hanpumep, ansa anekTpoaos ICM-43-07, 3C-10603/7), B8 3aBUCMMOCTYA OT U3MEPAEMOA BENUYUHBI
pH npu pasnuyHbix TeMnepaTypax npuseaexs! 8 Tabnuue B.1.

Tabnuua B.1
3HavyeHue TemnepaTypa pacteopa, °C
pH -20,0 0,0 20,0 40,0 60,0 80,0 100,0 150,0
-20,00 1331,16 | 1438,29 | 154543 | 1652,56 | 1759,70 | 1866,84 | 1973,97 | 2241,81
-19,00 1280,93 1384,10 | 1487,26 | 1590,43 | 1693,60 | 1796,77 | 1899,94 | 2157,86
-1,00 376,82 408,57 440,31 472,06 503,80 535,54 567,29 646,65
0,00 326,60 354,37 382,15 409,92 437,70 465,48 493,25 562,69
1,00 276,37 300,18 323,98 347,79 371,60 395,41 419,22 478,74
2,00 226,14 245,98 265,82 285,66 305,50 325,34 345,18 394,78
3,00 175,91 191,78 207,66 223,53 239,40 255,27 271,14 310,82
4,00 125,68 137,59 149,49 161,40 173,30 185,20 197,11 226,87
5,00 75,46 83,39 91,33 99,26 107,20 115,14 123,07 142,91
6,00 25,23 29,20 33,16 37,13 41,10 45,07 49,04 58,96
6,25 12,67 15,65 18,62 21,60 24,58 27,55 30,53 37,97
6,50 0,11 2,10 4,08 6,07 8,05 10,03 12,02 16,98
6,75 -12,44 -11,45 -10,46 -9,47 -8,48 -7,48 -6,49 -4,01
7,00 -25,00 -25,00 -25,00 -25,00 -25,00 -25,00 -25,00 -25,00
7,25 -37,56 -38,55 -39,54 -40,53 -41,53 -42,52 -43,51 -45,99
7,50 -50,11 -52,10 -54,08 -56,07 -58,05 -60,03 -62,02 -66,98
7,75 -62,67 -65,65 -68,62 -71,60 -74,58 -77,55 -80,53 -87,97
8,00 -75,23 -79,20 -83,16 -87,13 -91,10 -95,07 -99,04 -108,96
8,25 -87,79 -92,75 -97,71 -102,67 -107,63 -112,59 -117,55 -129,95
8,50 -100,34 -106,29 -112,25 -118,20 -124,15 -130,10 -136,05 -150,93
8,75 -112,90 -119,84 -126,79 -133,73 -140,68 -147,62 -154,56 -171,92
9,00 -125,46 -133,39 -141,33 -149,26 -157,20 -165,14 -173,07 -192,91
10,00 -175,68 -187,59 -199,49 -211,40 -223,30 -235,20 -247,11 -276,87
11,00 -225,91 -241.78 -257,66 -273,53 -289,40 -305,27 -321,14 -360,82
12,00 -276,14 -295,98 -315,82 -335,66 -355,50 -375,34 -395,18 -444,78
13,00 -326,37 -350,18 -373,98 -397,79 -421,60 -445,41 -469,22 -528,74
14,00 -376,60 -404,37 -432,15 -459,92 -487,70 -515,48 -543,25 -612,69
14,50 -401,71 -431,47 -461,23 -490,99 -520,75 -550,51 -580,27 -654,67
19,00 -627,74 -675,35 -722,97 -770,58 -818,20 -865,82 -913,43 | -1032,47
20,00 -677,96 -729,55 -781,13 -832,72 -884,30 -935,88 -987,47 -1116,43
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3 3Hayenuss JIC, MB, 3nekTpoOAHOW CUCTEMBI C KOOPAWHATAMW  W3OMOTEHUWanbHOM TOYKM
Eu = -1976 MB, pHu = 2,2 (Hanpumep, ans anektpoaa 3CT-0601), B 3aBUCUMOCTU OT U3MEPSIEMON BENUYUHDI
pH npv pasnuuHbix TEMnepaTypax npveeaeHsbl B Tabnuuye B.2.

Tabnuuya B.2.

3HaveHve TemnepaTypa pacreopa, °C

pH -20,0 0,0 20,0 40,0 60,0 80,0 100,0 150,0
-20,00 -860,94 -772,85 -684,76 -596,67 -508,58 -420,49 -332,40 -112,18
-19,00 -911,17 -827,04 -742,92 -658,80 -574,68 -490,56 -406,44 -196,13
-1,00 -1815,27 | -1802,57 | -1789,88 | -1777,18 | -1764,48 | -1751,78 | -1739,08 | -1707,34
0,00 -1865,50 | -1856,77 | -1848,04 | -1839,31 | -1830,58 | -1821,85 |-1813,12 | -1791,30
1,00 -1915,73 | -1910,96 | -1906,20 | -1901,44 | -1896,68 | -1891,92 | -1887,16 | -1875,25
2,00 -1965,95 | -1965,16 | -1964,37 | -1963,57 | -1962,78 | -1961,99 | -1961,19 | -1959,21
3,00 -2016,18 | -2019,36 | -2022,53 | -2025,71 | -2028,88 | -2032,05 | -2035,23 | -2043,16
4,00 -2066,41 | -2073,55 | -2080,70 | -2087,84 | -2094,98 | -2102,12 | -2109,26 | -2127,12
5,00 -2116,64 | -2127,75 | -2138,86 | -2149,97 |-2161,08 | -2172,19 [ -2183,30 | -2211,08
6,00 -2166,87 | -2181,94 | -2197,02 | -2212,10 | -2227,18 | -2242,26 | -2257,34 | -2295,03
6,25 -2179,42 | -2195,49 | -2211,56 | -2227,63 | -2243,71 | -2259,78 | -2275,85 | -2316,02
6,50 -2191,98 | -2209,04 | -2226,11 | -2243,17 | -2260,23 | -2277,29 | -2294,35 | -2337,01
6,75 -2204,54 | -2222,59 | -2240,65 | -2258,70 | -2276,76 | -2294,81 | -2312,86 [ -2358,00
7,00 -2217,09 | -2236,14 | -2255,19 | -2274,23 | -2293,28 | -2312,33 | -2331,37 | -2378,99
7,25 -2229.65 | -2249,69 | -2269,73 | -2289,77 | -2309,81 | -2329,84 | -2349,88 | -2399,98
7,50 -2242.21 | -2263,24 | -2284,27 | -2305,30 | -2326,33 | -2347,36 | -2368,39 | -2420,97
7,75 -2254 77 | -2276,79 | -2298,81 | -2320,83 | -234286 | -2364,88 | -2386,90 | -2441,96
8,00 -2267,32 | -2290,34 | -2313,35 | -2336,37 | -2359,38 | -2382,39 | -2405,41 | -2462,94
8,25 -2279,88 | -2303,89 | -2327,89 | -2351,90 | -2375,91 {-2399,91 |-2423,92 | -2483,93
8,50 -2292,44 | -231743 | -2342,43 | -2367,43 | -2392,43 | -2417,43 | -2442,43 | -2504,92
8,75 -2304,99 | -2330,98 | -2356,97 | -2382,96 | -2408,96 | -2434,95 | -2460,94 | -2525,91
9,00 -2317,55 | -2344,53 | -2371,52 | -2398,50 | -2425,48 | -2452,46 | -2479,44 | -2546,90
10,00 -2367,78 | -2398,73 | -2429,68 | -2460,63 | -2491,58 | -2522,53 | -2553,48 | -2630,86
11,00 -2418,01 | -2452,92 | -2487,84 | -2522,76 | -2557,68 | -2592,60 | -2627,52 | -2714,81
12,00 -2468,23 | -2507,12 | -2546,01 | -2584,89 | -2623,78 | -2662,67 | -2701,55 | -2798,77
13,00 -2518,46 | -2561,32 | -2604,17 | -2647,03 | -2689,88 | -2732,73 | -2775,59 | -2882,72
14,00 -2568,69 | -2615,51 | -2662,34 | -2709,16 | -2755,98 | -2802,80 | -2849,62 | -2966,68
14,50 -2593,80 | -2642,61 | -2691,42 | -2740,22 | -2789,03 | -2837,84 | -2886,64 -
19,00 -2819,83 | -2886,49 | -2953,16 - - - - -
20,00 -2870,06 | -2940,69 - - - - - -
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MNpunoxeHue I
(cnpaBouHOe)

pagyupoBOYHble XapakrepucTuku npeobpasosarens -216.5, MN-216.6

1. MpagynposodvHasn Tabnuua SAC anekTpoAHo# CMCTEMbI ANS N3MEPEHUS aKTUBHOCTM OAHOBANeHTHbIX
aHWOHOB (pX).
3nexkTpoaHas cUcTemMa ¢ HeHOPMUPYEMOii CUCTEMOIN KOOPAMHAT, XapaKTepusyemas ypasHeHueM:

E=E +S, -(pX-pX,). (r.1)

roe E — 3[C aneKkTpogHoi cucTems,
Eo = 434 MB;
S, = 58,16 mB/pX;
pXy = 4,00 pX.

3HaueHuss J1C aneKTpogHON CUCTeMbl, MB, B 3aBUCUMOCTU OT U3MEpAEMON BennYKHbl pX NpueedeHsl 8
Tabnuue 1.

Tabnuua .1

pX E, MB pX E, mB pX E, mB pX| E,mB
-20,00 -961,84 5,00 492,16 7,75 652,10 12,00 899,28
-19,00 -903,68 6,00 550,32 8,00 666,64 13,00 957,44
-1,00 143,20 6,25 564,86 8,25 681,18 14,00 1015,60
0,00 201,36 6,50 579,40 8,50 695,72 14,50 104468
1,00 259,52 6,75 593,94 8,75 710,26 19,00 1306,40
2,00 317,68 7,00 608,48 9,00 724,80 20,00 1364,56
3,00 375,84 7,25 623,02 10,00 782,96 - -
4,00 434,00 7,50 637,56 11,00 841,12 - -

2, Mpagyuposodran Tabnuua 3C anekTpoaHON CUCTEMBI AN N3MEPEHUA aKTUBHOCTM ABYXBaNEHTHbIX
KaTMOHOB (pX).
OneKTpogHas cUCTEMA C HEHOPMUPYEMO CUCTEMOI KOOPAMHAT, XapaKTepuayemas ypasHeHUeMm:

E=E,+S,-(pX—-pX,). (r.2)

roge E — 3[1C aneKTpogHOoiA cucTemsi;
Eo, = 290,9 MB;
S; = - 29,08 mB/pX;
pX, = 4,00 pX.

3Havenus 3[C 3neKTpOAHON CUCTEMBI, MB, B 3aBUCUMOCTH OT U3MEPAEMON BEMYKHDLI pX NpuBeaeHbl B
Tabnuue 2.

Tabnuuya .2

pX E, B pX E, B pX E, pX E,

mB mB
-20,00 988,82 5,00 261,82 7,75 181,85 12,00 58,26
-1900 [959.74  [6,00 232,74 [8,00 17458 [13,00 [29,18
-1,00 43630 [6,25 22547 |[8,25 167,31 [1400  [0,10
0,00 40722 6,50 218,20 8,50 160,04 [1450  |-14,44
1,00 378,14 6,75 210,93 [8,75 152,77 |19,00  [-145,30
2,00 349,06 7,00 203,66 9,00 145,50 20,00 -174,38
3,00 319,98 7,25 196,39 10,00 116,42 - - .
4,00 280,90 |750 189,12 |11,00 _ [67,34 : -1 /-
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Mpunoxexnue Nl
(cnpaBouHoe)

[panyupoBOYHbIe XxapakTepUcTUku npeobpasosatens -216.7.
pafyvwpoBOYHbIE XapaKTEPUCT VKK, NPUBEAEHHBIE HAXE, coaepXaT TeopeTudeckue 3Havenmna 3C
3NeKTPOoAHbIX CUCTEM U NpeAHa3HadeHbl 4NA NpoBeAEHUA rpafyvpoBKw.
1. TeopeTuuyeckas rpagyvpoBOo4Has xapakrepucTuka npeobpasosarens B peXvme uaMepeHus
aKTUBHOCT W (KOHUEHTPaLuK) WOHOB HaTpus (pNa, cNa) COOTBETCTBYET ypaBHeHuIo:

E =-40+ (54,196 + 0,1984 - ¢) - (pNa - 3), A1)

rae  E — 3Havenue 3[C anekTpoaHoit cucremol, MB;
t — sHaueHue Temnepatypel, °C;
pNa — 3HayeHue aKTUBHOCTY uoHOB HaTpus, pNa.

1.1 TeopeTudeckan rpagy MpoBOYHan xapakTepucTuka npeobpasosarens B guanasoxe 7,36 — 4,36 pNa

(1 ~ 1000 mkr/n) npusegeHa B Tabnuue [.1.
Tabnuua 1.1

3naveruna 30C (E), MB npu Temneparypax t, °C
-20 10 20 30 35 40 50 100 150
19,00 | -843,66 | -938,90 | -970,64 {-1002,38|-1018,26|-1034,13|-1065,87 [-1224,591383,31

0,023 9,001 -341,37 | -377,09 | -388,98 | -400,89 | -406,85 | -412,80 | -424,70 | -484,22 [543 74
0,0727 8,5 | -316,26 | -349,00 | -359,90 { -370,82 | -376,28 | -381,73 { -392,64 | -447,20 501,76
0,1292 |8,251-303,70 | -334,95 | -345,37 | -355,78 | -360,99 | -366,20 | -376,61 | -428,69 480,77
0,23 8,00| -291,15 | -320,91 |-330,82 | -340,75 | -345,71 | -350,67 | -360,59 | -410,19 459,79
0,727 7,50 | -266,03 | -292,82 | -301,74 | -310,67 | -315,14 | -319,60 | -328,53 | -373,17 417,81
1,0 7,36 | -259,08 | -285,03 | -293,68 | -302,34 | -306,66 | -310,99 | -319,64 | -362,91 406,18
2,0 7,06|-243,95 | -268,12 | -276,18 | -284,23 | -288,26 | -292,29 | -300,34 | -340,63 380,91
23 7,001 -240,92 | -264,72 | -272,66 | -280,60 | -284,56 | -288,53 | -296,47 | -336,15 }1375,83
25 6,96 | -239,09 | -262,67 | -270,54 | -278,40 | -282,33 | -286,27 | -294,13 | -333,46 372,77
3,0 6,88 |--235,11| -258,23 | -265,93 | -273,64 | -277,49 | -281,35 | -289,05 | -327,59 366,12
40 6,76 | -228,84 | -251,21 | -258,67 | -266,12 | -269,85 | -273,58 | -281,04 | -318,34 355,63
5,0 6,66 | -223,97 | -245,76 | -253,03 | -260,30 | -263,93 | -267,56 | -274,83 [-311,164 (347,50
6,0 6,58 | -219,99 | -241,31 | -248,42 | -255,53 | -259,09 | -262,64 | -269,75 | -305,30 340,85
7,0 6,52 | -216,63 | -237,55 | -244,53 | -251,51 | -254,99 | -258,48 | -265,46 | -300,35 }335,23
8,0 6,46 | -213,71 | -234,30 | -241,16 | -248,02 | -251,45 | -254,88 | -261,74 | -296,05 330,36
9,0 6,411-211,14 | -231,42 | -238,18 | -244,94 | -248,32 | -251,70 | -258,46 | -292,27 326,07
10,0 6,36 | -208,85 | -228,85 | -235,52 | -242,19 | -245,52 | -248,86 | -255,53 | -288,88 322,22
20,0 6,061 -193,73 | -211,94 | -218,01 | -224,08 | -227,12 | -230,16 | -236,23 | -266,59 296,95
23,0 6,00 | -190,69 | -208,54 | -214,49 | -220,45 | -223,42 | -226,40 | -232,35 | -262,11 }291,87
30,0 5,881 -184,88 | -202,05 | -207,77 | -213,49 | -216,35 | -219,21 | -224,94 | -253,55 282,17
40,0 5,76 1-178,61 | -195,03 | -200,50 | -205,98 | -208,71 | -211,45 | -216,93 | -244,30 271,68
50,0 566]-173,74 | -189,58 | -194,87 | -200,15 | -202,79 | -205,43 | -210,71 | -237,13 +263,54
60,0 5581-169,76 | -185,13 {-190,26 | -195,39 | -197,95 | -200,51 | -205,64 | -231,27 256,89
80,0 5461}-163,49 | -178,12 | -182,99 | -187,87 | -190,31 | -192,75 | -197,63 | -222,02 }-246,40
90,0 5411-160,92 | -175,24 | -180,02 | -184,79 | -187,18 | -189,57 | -194,35 | -218,23 242,11
100,0 5361-158,62 | -172,67 |-177,36 | -182,04 | -184,38 | -186,73 | -191,41 | -214,84 238,27
200,0 5,06 -143,50 | -155,76 | -159,85 | -163,94 | -165,98 { -168,02 | -172,11 | -192,55 (212,99
250,0 4,96 -138,63 | -150,31 {-154,21 | -158,11 | -160,05 | -162,00 | -165,90 | -185,38 204,86
300,0 4,88} -134,65 | -14587 | -149,61 | -153,34 | -155,21 | -157,08 | -160,82 | -179,52 198,21
400,0 476 |-128,38 | -138,85 | -142,34 | -145,83 | -147,57 | -149,32 | -152,81 | -170,27 187,72
500,0 4661-123,51 | -133,40 | -136,70 | -140,00 | -141,65 | -143,30 | -146,60 | -163,09 179,58
600,0 4,581-119,53 | -128,95 {1 -132,10 | -135,24 | -136,81 | -138,38 | -141,52 | 15723 172,94
700,0 4,52|-116,17 | -125,19 | -128,20 | -131,21 { -132,71 | -134,22 | -137,23 -1@2;21_ k167,31
800,0 4,461 -113,26 | -121,94 | -124,83 | -127,72 | -129,17 | -130,62 | -133,51 -ﬁQS“:ﬂGZAS
9000 |4,471|-110,69 | -119,06 | -121,85 | -124,65 | 126,04 | -127,44 | 130,23 | 144,18°4158,15
1000,0 | 4,36 ] -108,39 | -116,49 | 119,19 | 121,89 | -123,24 | -124,59 | -127,30 [/~140,80 V454,31
2300,0 [4,00] -90,23 | -96,18 | -98,16 |-100,15 | -101,14 | -102,13 | -104,12/(3414,04 +123:96
1.2 TeopeTu-ieckas rpaaywpoBOYHan xapaktepucTvka npeobpasosarens & Augfiagone 4,36 = 2 %&‘%Na

//" !_\r - .az_'”\b

cNa, Mkr/n | pNa




Juct 18 fucros 20
(1 — 100 mr/n) npuseseHa B Tabnuue 4.2.

Tabnuua [1.2

cNa, 3navenus 3AC (E), MB npu tremneparypax t, °C:

mr/n -20 10 20 30 35 40 50 100 150
1,0 4,36 1-108,39|-116,49 | -119,19 | -121,89 | -123,24 | -124,59 | -127,30 | -140,81 | -154,31
2,0 4,06 | -93,27 | -99,58 {-101,68 |-103,79 | -104,84 | -105,89 | -108,00 | -118,52 | -129,04

pNa

3.0 3,88 | -84,42 | -89,69 | -91,44 | -93,20 | -94,07 | -94,95 | -96,71 |-10548 | -114,25

4,0 3,76 | -78,15 | -82,67 | -84,17 | -8568 | -86,43 | -87,19 | -88,69 | -96,23 | -103,76

5,0 3,66 -73,28 | -77,22 | -78,54 | -79,85 | -80,51 | -81,17 | -82,48 | -89,05 | -95,63

6,0 3,58 -69,30 | -72,77 | -73,93 | -75,09 | -75,67 | -76,25 | -77,40 | -83,19 | -88,98

7.0 3,52 | -6594 | -69,01 | -70,04 | -71,06 | -71,57 | -72,09 ;| -73,11 | -78,23 | -83,36

8,0 3.46 -63,03 | -65,76 | -66,67 | -67,57 | -68,03 | -68,48 | -69,39 | -73,94 | -78,49

9,0 3,41 -60,46 | -62,88 | -63,69 | -64,50 | -64,90 | -65,31 | -66,11 | -70,15 | -74,19

10,0 3,36 | -58,16 | -60,31 | -61,03 | -61,75 | -62,10 | -62,46 | -63,18 | 66,77 | -70,35

20,0 3,06 | -43,04 | -43,40 | -43,52 | -43,64 | -43,70 | -43,76 | -43,88 | 4448 45,08 |

30,0 2,88 | -34,19 | -33,51 | -33,28 | -33,05 | -32,93 | -32,82 | -32,569 | -31,44 | -30,29
40,0 2,76 |} -2792 | -26,49 | -26,01 | -25,53 | -25,29 | -25,06 | -24,58 | -22,19 | -19,81

50,0 2,66 | -2305 | -21,04 | -20,37 | -19,70 | -19,37 | -19,03 | -18,37 | -15,02 | -11,67

60,0 2,58 | -19,07 | -16,59 | -15,77 | -14,94 | -14,53 | -14,11 | -13,29 | -9,15 -5,02

70,0 2,52 -15,71 | -12,83 | -11,87 | -10,91 | -10,43 | -9,96 -9,00 -4,20 0,60

80,0 246 | -12,80 | -958 | -850 -7,43 -6,89 -6,35 -5,28 0,10 547

90,0 2,41 -10,23 | -6,70 -5,53 -4,35 -3,76 -3,17 -2,00 3,88 9,76

100,0 2,36 -7,93 -4,13 -2,86 -1,60 -0,96 -0,33 0,94 7,27 13,61

-1,00 | 160,92 | 184,72 | 192,66 | 200,60 | 204,60 | 208,53 | 216,47 | 256,15 | 285,83

2. TeopeTuyeckasn rpafyupoBOMHAN XapakTEPUCTUKA B pexxUMe UHIUKALUU aKTUBHOCTU UOHOB BOAOPOAA

(pH):
E=-25+4+(54,196+0,1984 -¢)-(pH - 7), n.2)
ribe E - 3HaueHue 3[C aneKTpoOHOW CUCTEMbI, MB;
t — 3HaueHue Temnepatypsi, °C;
pH — 3Ha4yeHne akTUBHOCTU UOHOB Bogopoaa, pH.
[paayupoBOMHAs XapakTepucTuka npeobpasosarens npuseaexa s Tabnuue A.3.
Tabnuua .3
H Temnepatypa, °C
P 20 10 20 30 35 40 50 100 | 150

6,00 25,23 | 31,18 33,16 35,15 36,14 37,13 39,12 | 49,04 | 58,96

7,00 -25,00 | -25,00 | -25,00 -25,00 -25,00 -25,00 | -25,00 | -25,00 | -25,00

8,00 -75,23 | -81,18 | -83,16 -85,15 -86,14 -87,13 | -89,12 | -99,04 |-108,96
9,00 [-125,46[-137,36| -141,33 | -14530 | -147,28 | -149,26 |-153,23 | -173,07 | -192,91
10,00 |-175,68{-193,54 | -199,49 | -20544 | -20842 | -211,40 |-217,35|-247,11 | -276,87
11,00 [-225,91(-249,72| -257,66 | -265,59 | -269,56 | -273,53 |-281,46|-321,14 | -360,82
12,00 |-276,14|-305,90| -315,82 | -325,74 | -330,70 | -335,66 |-345,58 | -395,18 | -444,78
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