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Hacrosii cTaHaapT pacpoCTPaHSIeTCs Ha XUAKOCTH M Ta3bl, HE B3AUMOACHUCTBYIOIIHE C PEAKTUBOM
®duiiepa, ¥ YCTAHABIMBACT KYJIOHOMETPUYECKHI METO, OTIPEAEICHUS BOIBL.

MeTon nmOo3BOJSET OIPENE/IATh MACCOBYIO OO Boabl B xuakoctsax ot 0,0001 go 100 %, B rasax —
or 0,0001 mo 0,1 %.

MeTon OCHOBaH Ha peakiiy B3aMMOIECHCTBUSA MEXIy BOJOM M peakTHBoM Duinepa (METaHONBHO-
IMPHUIMHOBEIA pacTBOp M0O/a U CEPHUCTOrO aHrMAPUAA). Jlomyckaercss npuMeHeHre MOTUGUIMPOBAHHOTO
peaktnpa ®uinepa, B KOTOPOM BMECTO METAHOJA MCIIOIL3YETCS STHIOBEIA 3GUpP STWICHTIMKONS (3THI-
nemro3omsB). CoctaB peakTupa: pactsop Ne 1 (193,3 cm® mupumuna u 25,63 T IByOKHMCH CEpHI), PACTBOD
Ne 2 (193,6 cM? sTunmennosonssa u 50,77 ritona). [epexn ucnons3oBanueM pacTBOpsl Ne 1 1 2 cMeLMBaIOT
B 00BeMHOM cooTHOIeHUH | : 1. PeakTB IpHUTONEH Il ONPEIENEeHAs MACCOBOM 10U BOABI KapOOHMWI-
COIEPXAINMX CoequHeHM. KOHeYHyI0 TOYKY THTPOBaHMS OINpEIC/IAIOT OMaMIIepOMETPHYECKH WM GUIO-
TEHIIMOMETPHUICCKH.

Ipenen oGHapyxeHus 10 Boge cocrasisieT 0,00005 %.

(A3menennas penakmms, F3m. Ne 2).

1. OTBOP ITPOB

1.1. JIns aHanm3a XWOIKOIo NMPOAYKTa ¢ Temreparypoil kunenus He Hmke 40 °C mpoly orOupaior
IIMPUILIEM M3 TPOOOOTOOPHHUKA, YKA3aHHOTO B HOPMAaTHBHO-TEXHMYECKOM NOKYMEHTALMM Ha MPONYKT.
Inpur; npeBapUTEIbHO TTPOMBIBAIOT AaHAJM3UPYEMBEIM TIPOAYKTOM.

1.2. s ananm3a ra3000pasHoro nporykra mpody u3 6amwiona (FTOCT 949, BMecTHMOCTHIO He GoJiee
5 mM3) co ckopoctsio He Gomee 200 cM’/MHMH (IO Ta30BOMY CYCTUMKY) MOAAIOT HEMOCPEACTBCHHO B
KYJIOHOMETPHYECKYIO SYCHKY.

1.3. AHaiu3 CXMXEHHBIX Ta30B IMPOBOAAT U3 XHUAKOoM (aswr. s 3roro 6autoH ¢ mpodoii ycTaHaB-
JIMBAIOT BEHTUJIEM BHM3 U Yepe3 KPaH TOHKOM PEryJIMpOBKH ra3 IMOAaloT HEMOCPEACTBEHHO B KYJIOHOMET-
PUYECKYIO STYCUKY.

(Beeaen nononnurTensno, Vsm. Ne 2).

2. OMPEJEJIEHUE MACCOBOM J10JIA BOJLI B XUAKOCTAX

2.1. Annaparypa, peakTHBbI, MATEPHAIBI

Cxema anekTpuyeckasi [jisi KYJIOHOMETPUYECKOrO TUTPOBaHM (depT. 1) BKIIOYAET:

HMCTOYHUK TOCTOSIHHOTO TOKa, 00eCIeYrBaloIyii Hampsaxenure Ha Boixoze 10 100 B u cmy Toka 1o
100 MA;

MHKPOAMITEPMETP TTOCTOSTHHOTO TOKA C KJIACCOM TOYHOCTH HE HIDKE 2,5 M C TIaIeHUEM HAaIIPSDKSHUST
Ha mKate 100 MxA He 6omee 100 MB (BHyTpeHHee conporusieHue He 6onee 1000 Om);

H3nanme opmumaibHoe IlepeneuaTka BOCHpemeHa
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Cxema 3IeKTpHYECKA
JUIS KYJIOHOMETPHYECKOTO THTPOBAHMS
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] — ICTOYHWK TIOCTOSHHOTO TOKa; 2 — TMEPEeMEHHBI DPE3NCTOp Ha

5 kOM; 3 — KynoHOMeTprdecKas sSueiika; 4 — TIOCTOSHHELN pe3uc-
T0p; 5 — mepemeHHEIi pesucrop or 100 mo 200 Om (moreHLmO-
metp); 6, 9, 10— tymbnepsr; 7 — cyxas Oarapes; & — MHMKpoaM-

nepmetp; 11— snekrpocekyHaoMmep; 12 — MADTHAMIIEPMETD
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-~ r ~
s ST /g
5

\._.5</fz
]
S
2 ® ]
_\ N;J S
N e
—/
N
—
50410 1042

1 — aHomHas Kamepa; 2 — WHAVKATOPHEIE EKTPOMLL; 3 —
narpyboK; 4 — MHAMKATOpHAA TpyOKa; 5 — 3MacTHYHAsA pesu-
HOBas Ipo0Ka; 6 — aHomHasd TPyOKa; 7 — KaTooHas KaMepa;

& — xpan; 9— xarox; 10— aHOR

Yepr. 2

60-80

MWLIHAMIIEPMETP TIOCTOSHHOTO TOKa
MHOTOIPEACIBHBIM C KJIACCOM TOYHOCTA HE
mxe 1,5, obecrieunBaromyii K3MEPEHHUE CHIIBI
ToKa 10 100 MA;

BOJIBTMETP IM(POBOM WIM HOHOMED
(pH-merp);

pesucrop nocrossHHbl THna MJIT compo-
tuBiaeHUEM oT 10 1o 50 xOM, MOILHOCTBIO HE
menee 0,25 Br;

pesucrop nepemennbii mo I'OCT 10318
muna CII3-1, CII3-3 Ha 5 KOM, MOLIHOCTBIO
He MeHee 2 Br;

pE3UCTOp TEPEMEHHBIA  (TMMOTECHIHO-
metp) o F'OCT 10318 ™ana CITB-28 ot 100
10 200 OM, MomHOCTEIO HE MeHee 1 BrT;

pe3sucrop nocrosaueii mo F'OCT 24013
mania MJIT Ha 10 KOM, MOIITHOCTBIO HE MEHEE
0,25 Br;

TyMOJIEPBI-TIEPEKIIOYATEIH — 3 1IIT.;

Oarapelo cyxyio Ha 1,5 B;

SIYEUKY KYJIOHOMETPHYECKYIO (UepT. 2—3);

3IEKTPOCEKYHAOMED.

Sgeiixa KyioHOMETPHIECKAS
KHMAKOCTHAA ¢ PUILTPOM
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1 — aHopmHas Kamepa; 2 — MHANKATOPHEIE SJIEKTPOABL; F —

marpy0oK; 4 — MHAWKATOpHAd TPyOKa; 5 — J/acTU4HAs pesu-

HOBasd Mpodka; 6 — aHomHad TPyOKa; 7 — KaTOAHAA KaMepa,
& — mopucCTEIf cTeKIaHHE GmIeTp; 9 — Karoa; 10— anox

Yept. 3
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CexyHIOMED 2-TO KIIACCA TOYHOCTH ¢ EMKOCTBIO INKAJIBI CYeTIMKA 60 MHH, C IEHOM JeICHAS KB
0,20 ¢, morpemmocrsio + 1,10 c.

Meimanka maraurHas MM-3.

IInpuisl MeAMIMHCKAE BMECTUMOCTDIO 1, 2 uma 5 cM3, ¢ morpemmoctsio + 0,05 e,

Muxpommpuisl Tuna MII-1 u MIII-10.

Peaktus ®uinepa no TY 6—09—1487 wim npurorosicausiii 1o TOCT 14870 (mpurogHOCTh peakTuBa
TMPOBEPSIIOT N0 00ECIBEYMBAHMIO HOMHOM OKPACKM PEaKTUBA NPH JOOABJICHUM BOJB HE3aBUCHMO OT CPOKa
€r0 XpaHEeHHs).

Kamsmaii ximopuctsnidi mo F'OCT 450, nperBapATeIbHO MPOKAJICHHBIM, WM CHIAKATCIIb-UHANKATOD
no F'OCT 8984.

Cmupr 3THIOBHI pekTH(hHKOoBaHHBI Texumueckuid o TOCT 18300.

PacrBop iiona B MeraHone (pacTBop 2).

®onera miaraaoBasg o F'OCT 24353 Trommmnoit 0,2 MM, pasmepom 1,5 x 1,0 cm.

IIpoBonoxa mnaraHoBas mo F'OCT 10821, muamerpom 0,5 MM, JUTAHOI#M 8 CM WA DIEKTPOIBI TUIATH-
HoBeie 110 'OCT 6563, usneme 317.

Bechl 1abopaTtopHBIC 00IIET0 Ha3HAYEHHMA ¢ HAHOONBIAM TIpeeiioM B3BemmBanms 200 T | morpen-
Hocteio £ 0,0003 .

JlomyckaeTcs TIpMMEHEHHME JHO0OM YCTAHOBKH JISI KYJOHOMETPHYCCKOIO ONPEICICHHS BOABI MO
@umepy ¢ mapaMeTpaMu, OJM3KMMH K YKa3aHHBIM BHIIIIC.

(Mamenennas penaxims, M3m. Ne 1, 2).

2.2. I1oaroToBKa K aHAJHA3Y

2.2.1. OnucaHue MEKTPHYESCKON CXEMBI

DIIeKTpUYECcKas cXeMa KyJIOHOMETPHIECKOM YCTAHOBKH (CM. 4epT. 1) COCTOMT M3 IBYX HE3aBHCHMBIX
IETICH — TCHEPATOPHOM ¥ MHIWMKATOPHOM.

Il'eHepaTopHas HeTb BKIIOYAET B Ce0S MCTOYHMK TOCTOSHHOTO TOKA [, TIEPEMEHHBIM PE3UCTOp 2 B
MWLUTHAMIIEpMeETp 12 Ik M3MEPEHHs CIIBI TCHePAaTOPHOTO TOKA MEXIY KATOJOM M aHOAOM KYJIOHOMET-
puueckoil sueiiku 3. OZHOBPEMEHHO C 3aMBIKAHMEM TE€HEPATOPHON HENMW TPEAYCMOTPEHO BKINIOYCHHE
aeKTpoceKyHIoMepa 11 s u3MepeHusl LJIUTEIBHOCTA TUTPOBAHHUS.

Jlns onpeneieHUs MOMEHTA OKOHYAHWS TUTPOBAHHUS CIIYXWUT OMaMIIEpOMETPHYECKA CHCTEMA HHIM -
Kal[iH, COCTOSINAs U3 MCTOYHUKA MOCTOSTHHOTO HanpspkeHus (Oatapew) 7, BRIKJIIOUATENS 6, TIOTCHIUO-
MeTpa S ¥ MHKpoamIiepMeTpa &, CIyXAIIETO I YKa3aHMsl BEIMIMHEI TOKa HA MHAWKATOPHBIX 3JICKTPOAAX
KYJIOHOMETPUYICCKOM SYEHKHM, KOorma Iepekmovarens 9 Haxomurcs B mojoxeHuu II. B monoxenum [
MHMKPOaMITEPMETP ITOKA3BIBAET HANIPSIKEHUE, TI0AABAEMOC Ha MHANKATOPHEIS 3JIEKTPOIB KYJIOHOMETPHYEC-
KoM gueiiku. B ciiyuae mpuMeHeHNsT OUIIOTEHIIMOMETPUYECKOTO CII0C00a MHIMKALIMH KOHEUYHON TOUKH B
MHIMKATOPHYIO IEb MOCISI0BATEIFHO MOIKIIOUAIOT pe3ucTop comporunieHueM or 10 mo 50 xOm, a x
WMH/IMKATOPHEIM 3JIEKTPOJaM — I(pOBOM BOIBTMETD Wi HoHOMED (pH-MeTp).

(M3amenennas penakims, Mam. Ne 1, 2).

2.2.2. Onmcanue KyJIOHOMETPHUECKOMN SIeiKu

2.2.2.1. XuaxkocTHasi KyJIOHOMETPUYECKas sueiika 6e3 dumbTpa (depT. 2)

Slueiika i1 KyJOHOMETPMYCCKOTO TUTPOBAHMS IPEACTABISICT CO00M CTeKIAHHBIN cocyl (aHOTHAA
kamepa [), B GOKOBYIO CTCHKY KOTOPOTO BIlassHa 000MMHI KOHIIAMH TPYOKa (KaToZHasa KaMepa 7) C OTBOAOM,
PacoIOXeHHBIM 107, yriioM (45 £+ 15)° K KaronHo# kamepe. Ha orBoae pacIionoXeH KpaH & Wit CJIMBA
KaronuTta. B 0TBOA KaTOMHOI KaMephl BIAsH KaTon 9 — IIaTMHOBAs MPOBOJIOKA. B aHOmHYI0O KaMepy Ha
mumbe BCTABISIOT aHONHYIO TPYOKY 6, B KOTOPYIO C IIOMOINBIO ILUIATMHOBOM NPOBOJOKH BIAMBAIOT
mnatuHOBENA aHox 10 pasmepom 1 x 1 cM. Ha mpyrom nummde nmomeiiaior TpyoKy 4 ¢ AByMA OQUHAKOBO
M3TOTOBJIEHHBIMI WHIMKATOPHBEIME 3JIeKTpomamu 2 pasmepom 0,5 x 0,5 cMm Kaxneni. OouH U3 BEIBOIOB
HMHIWMKATOPHEBIX 3JICKTPONOB TOJDKCH ORITH M30JMPOBAH BO M30¢XKAHME KOPOTKOTO 3aMBIKAHMSA. BHIBOIBI
BCEX 3JIEKTPO/IOB MPEICTABISAIOT CO00M METHYIO TPOBOJIOKY, IIPUBAPEHHYIO K INIATHHOBOI. B BepxHeii yactu
AHOMHOM KaMepH MPEAyCMOTPEH MAaTpyOooK 3 IS BEIXOA ra3a, CHAOXEHHEIN XJIOPKAIBIHEBON TPyOKOii.
OtBepcTHe LI BHECCHUSA TTPOOH B aHOTHYIO KAMEPY 3aKPHIBAIOT JIACTUIHOM PE3MHOBOM MPOOKO# 5 wim
npyMILTA(GOBAHHON CTEKISTHHOM TPOOKOM ¢ KpaHOM.

(M3menennas penakims, Mam. Ne 1, 2),

2.2.2.2. XKunkocTHasi KyJIOHOMETpHUIECKas siueiika ¢ duabTpoM (uept. 3)

KymonoMmeTpuueckas siaeiika ¢ (GHIBTPOM OTIMYAETCH OT STYCHKM, ONMMCAHHOM B 1. 2.2.2.1, TeM, YTO
KaToHas KaMepa OTIeJeHa OT aHOTHOM IOPUCTHM CTeKassHHbIM bunsrpoM 110 FT'OCT 25336 (tun OKII,
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xnacc ITOP 16 wum ITOP 10). ITpu 5TOM IUIATHHOBEINM KaTO/, BIASHHEI B CTEKJISHHYIO TPYOKY, BCTABISIOT
B KaTOAHYIO KaMepy Ha nutude.

Jlns yMeHbIIEHHsT BEIMYMHBI TOMYCKAEMBIX PACXOX/ICHHUIA 110 CPaBHEHHUIO C YKa3aHHBIMH B Ta0J. 2
LIEECO00PAa3HO MCIIONB30BaTh KYJIOHOMETPHYCCKYIO SYCHKY C IBYMS (DWIBTpaMH MEXAY KATOAHEIM H
aHOIHBIM IIPOCTPAHCTBOM, YTO HOJDKHO OHITh MPEAYCMOTPCHO B HOPMATHBHO-TEXHUYECKOM JTOKYMEHTAITUH
Ha aHAMA3UPYCMBIIA TPOAYKT.

2.2.3. IloaroroBKa yCTaHOBKH K pabore

B stueiiky 6e3 buirbTpa 3aUBaIoT pacTBOp peaktusa @uinepa 10 ypoBHsi Ha (7 + 2) MM BHIIIE OTBOIHO#H
TPyOKH, KOTOPYIO 3aNOHAIOT PACTBOPOM, OTKPHIBAas KpaH &.

B suciiky ¢ ¢uABTpOM pacTBOp peakTHBa (Duinepa 3a1MBAIOT B KAaTOAHYIO KaMEpPy O YPOBHS Ha
2—5 MM HUXE YPOBHSI B aHOTHOW Kamepe. Bo Bcex ciy4asix 3J€KTPOIB JOJDKHBI OBITh MOJHOCTBHIO
MOTPYXEHHI B PacTBOp. BKIIIOYAIOT HCTOYHMK TOKA, MATHATHYIO MEIIAJIKY, HHIMKATOPHYIO ILIEIH C TIOMOIIHIO
TymMOnepa 6, tymonep 9 (cM. ueptT. 1) craBar B moyoxeHue / M IOTCHUMOMETPOM S O MUKPOAMIIEPMETPY
8 yCTAHABNMBAIOT MHIMKATOPHOE HampspkeHue B npexpenax or 0,15 no 0,20 B Ha mkane 100 MxA, mocne
yero TyMOep 9 BO3BpaInaloT B MOJOXcHUE [/ Ha M3MepeHrue MHAMKATOPHOro Toka. [Ipu u30mTKE HHoaa B
pacTBope peakTuBa Puiliepa BEIMYMHA MHAMKATOPHOIO TOKA 00BIYHO cocTarisgeT 1—5 MA. Tlepen Hauanom
aHaIM3a 3TOT M30BITOK YCTPAHSIIOT OCTOPOXHBIM JIOOABICHUEM BOIB MAJBIMH MOPLIMSAMH MM TOTPYXC-
HHEM BJIQXHOMU CTEKIISTHHOM NMAJIOYKHU 0 KOHIICHTPAIMH, TIPU KOTOPO MHIUKATOPHBIM TOK COCTABISACT OT
70 mo 90 MKA # TOYHO (PMKCHPYIOT BEIMIAHY WHAMKATOPHOTO ToKa. ECau mpu 3T0ii onepalMy WHIWKA-
TOPHBII TOK CHH3UTCA JI0 HyJISA (4TO CBHACTENLCTBYET O TIOJIHOM OTCYTCTBHM HOJa B SJIEKTPOIMTE WA JaXE
HeOOJIBIIIOM M30BITKE BOMHI), TO €TO JJOBOAAT O YKA3AHHOTO 3HAYCHUS C TMOMOIIBIO #0/1a, TeHEpUPYEMOTO
HA aHOJIC B aHOJHOM KaMepe MpH 3aMKHYTOM reHeparopHoi rermu. [Ipy 3HauMTeIbHOM HM30BITKE BOMBI, T.€.
KOTIa TIPOAOJDKUTEIBHAS TEHEepaysa He TPUBOIUT K MOMBICHUIO HOJa, B BNEKTPOJIUT NMPUOABISIOT IO
KaIuIIM CBEXHiA pacTBOp peakTuBa Puinepa wim pacrBop 2 10 YCTOWYMBOIO OTKJIOHEHMS CTPEJIKH MHUK-
poamniepmerpa. HeGompioit M30KITOK 012 B NEKTPOJIMTE MOXHO YCTPAHUTh HE BOHOM, a SNCKTPOXMMHU-
YECKH, BOCCTAHOBJICHUEM €TI0 Ha KAaTOAC TPH NMEPEKIIOYCHUH HANpaBiICHHS TOKAa. ECnu MHAMKATOpHBIA
TOK HE CHHXXAaeTcs B TeueHMe 5 MuH Oonee yem Ha 10 MKA, a xonebnerca BONMM3U (DUKCHMPOBaHHOTO
3HQUEHHS, YCTAHOBKA TOTOBA /IS IPOBEACHUS aHAIM3a. B ciiydyae npuMeHeHUA OUNOTCHIMOMETPHUYCCKOTO
croco0a MHIMKAIIMHA KOHEUYHOM TOYKH HANpPSDKEHHWE HA MHIMKATOPHBIX 3JIEKTpoaax ycraHarmasaor (0,35 +
+ 0,05) B, a 33 KOHEYHYIO TOYKY MPHHUMAIOT HHINKATOPHOE HaNpsKeHHe B HHTepBaie ot 20 go 50 mB.

YciaoBus poBEACHUS aHAIM3a IPUBEACHH B Ta0. 1.

Taonumal

Maccosaga 10 BOAH, % Pexome}myema:oclzglireﬂepampnoro Macca HaBecku, T

Memnee 0,001 0,005 5,0—10,0

Cs. 0,001 no 0,01 Cs. 0,005 mo 0,01 Cs. 1,0 mo5,0

» 0,01 » 0,1 » 0,01 » 0,02 » 0,2 » 1,0

» 0,1 » 1,0 » 0,02 » 0,05 » 0,1 » 0,2

» 1,0 » 10,0 » 0,05 » 0,10 » 0,01 » 0,1

» 10,0 » 100 » 0,10 » 0,50 » 0,001 » 0,01

2.2.2.2, 2.2.3. (A3menennas penaxums, Mzm. Ne 2).

2.3. Ilposenenne anaim3a

Maccy HaBeCKH aHAMM3UPYEMOIo IIPOAYKTA, YKA3aHHYIO B Ta0Jl. 1, OCTOPOXHO OTCHPAIOT IIIIPHIIEM,
B3BCIIMBAIOT (KPOME TEX CIIy4acB, KOrma mpoly OTOMpaloT MUKPOIMIPHUIIEM) B OBICTPO BHOCAT TPOLYKT B
KYJIOHOMETPHYECKYIO STUEiKy ¢ peakTuBoM Duiriepa, mpokaasBas poOKy uroii. I1npuir CHOBa B3BEIIH -
BaoT. Pe3y/IbTaTel BCeX B3BCIMBAHMI 3aIIMCHBAIOT IO YSTBEPTOTO JECATHYHOIO 3HaKa. JlomycKaeTcs Opath
HaBEeCKy IIIIPHMIIEM O3 B3BCIIMBAHHUSA, €CIM PAaCXOXACHUEC MEXIy Pe3ylbTaraMH IBYX OMpPEIeNeHUN He
IPEBHIIIACT JOIYCKAEMOTO 3HaYeHus1. Maccy HaBeCKH Haxomar mo pasHocTH. Yepes (30 £ 5) ¢ BKmovaior
TeHEePATOPHEINA TOK ¢ OMHOBPEMEHHBIM BKIIOYEHHEM DJICKTPOCCKYHIOMEPA MIH CEKYHIOMEPA M TEHEPAITHIO
#ona mpoBOIAT 10 (DMKCHPOBAHHOIO 3HAYCHWS WHAMKATOPHOIO TOKA IE€pen BHECEHMEM IpoOm (70—
90 MKA). B 3T0T MOMEHT TeHEPAI[1IO BHIK/IIOYAIOT M BPEMS TUTPOBAHUS OTMEYAIOT 110 3IEKTPOCEKYHAOMEDY
WK CeKyHIOMepy. Ecim mociie BHKIIIOYeHU HHIUKATOPHEINA TOK OBICTPO CHIZKAETCS, TO CHOBA BKIIIOYAIOT
TCHEepaIiio M B pacyeT MPUHUMAIOT CyMMapHOe BpeMs TUTpoBaHus. IIpy ucnons3oBaHuM sueiiku Ge3
IIBTpa MOCIC KAXIKX 5 MAH T¢HEPAlMK CJIMBAIOT 3—5 Kamens 3JIEKTPOJMTa Yepe3 OTBOIHYIO TPYOKY.
Ipu MaccoBoii moxe Bosl B Ipode 103 % U HIDKe pe3ynbTar IepBOTO TUTPOBAHMS HE YUUTHIBAIOT.
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IIpy GMIIOTEHIIMOMETPHUIECKOM CIIOCO0E MHAMKAIMM KOHEYHOM TOYKH TUTPOBAHHME BEAYT IO paHee

3aOMKCHUPOBAHHOIO 3HaYEHUS MHANKATOPHOTO HanpsokeHus: B mHTepBajie ot 20 no 50 mMB.

e

96484,56 — wmicino Dapanes,

Vo+

2.4. O0paboTka pe3yabTaToB
MaccoByio a0m0 Bogsl (X) B MpOLIEHTax BEIYMCISIOT TIO hopMyie

xoL1-9,01-100 Vo
T m-96484,56 Vo + V’

I — cuna reHepaToOpHOTO TOKa, A;
{ — BpeMs TUTPOBAHMS, C;
m — Macca npooOHl, T;
9,01 — MosApHAas Macca SKBUBAJICHTA BOIBI, I/MOJIb;

MOJIB’
Vy — 06BEM DIIEKTPONIMTA 10 BHECEHHsI TIPOGHI, CM>;
¥V — 06BeM IpobHhL, cM3;
V;
9 7 — TIOTIpaBKa Ha pa30aBlicHAE HIEKTPOIMTA.

IMonpaBKy Ha pa30aBicHUE YYUTHIBAIOT MPH YCIOBUM, €CJIM TIOCJIC BHECCHMS NMPOOK MHIMKATOPHBIA

TOK HE CHM3WICA 10 Hyjsa. CMEHY SJICKTPOIMTA B SYCHKE IMPOM3BOMAT IPH JOCTHXCHUH COOTHOIICHHS
SIEKTPOUT — aHAM3UPYEMBI TIPOayKT 3 : 1 (o o6bseMy). 3aTeM 3aMmBaloT CBeXHit peakTuB Duirepa,
KaK OIMMCAHO BHILE, NIPEABAPUTEIBEHO TIPOMEBIB TYCHKY STAIOBEIM CIMPTOM M BHICYIIIWB.

3a pesyabTaT aHaM3a MPMHUMAIOT CPeAHee apudMETHIECKOE PE3YJIHTATOB JIBYX MAapaUIeIbHBIX OIi-

penesieHr, abCOMIOTHOE PACXOXACHUE MEXAY KOTOPHIMHM HE TIPEBBINACT JOMYCKAEMEIC PACXOXICHMS,
VKa3aHHBIC B Tabu. 2.

Jlommyckaemas abCOMIOTHAS CyMMapHas IOTPEIHOCTD PE3YJILTATa aHAIN3A MPH JOBEPUTEIBHOM BEPO-

arHoct P = 0,95 npuBeneHa B Ta6m. 2.

Tab6auima?

Jlonyckaemas Jlonyckaemasi
Jlommyckaemoe abcomoTHas Jlonyckaemoe abcomoTHas
Maccosag gons Maccosas nonsa
pacxoxneuue, %, cyMMapHast pacxoxaeHue, %, cymMmapHas
BozEI, %, He Goree He Gonee TIOrPEemHOCTh, %, BozEI, %, He Goree He Oonee IIOrPenIHOCTL, %,
He Oonee He Oonee

1-10—4 3.1073 2-10—3 5-1072 5-1073 3.1073
1-103 2.10~% 1-10—* 1-101 1-102 5-1073
5.103 1-103 5.-104 1,0 5.102 3-102
1-1072 2-10—3 1-1073 10 31071 2-1071

2.3, 2.4. (U3menennas penaxuma, Mam. Ne 1, 2).

3. OIPEAEJIEHME MACCOBOJA JOJIM BOJABI B TA3AX

3.1. Ammapatypa, peaKTHBbI, MATCPHAJNBI
CxeMa ayeKTprudecKas Ui KyJOHOMETPAYCCKOTO THTPOBaH|s 1o 1. 2.1 (cm. gepr. 1).
Brnok-cxeMa yCTAaHOBKH IIPH ONIPEACIICHAA MAaCCOBOM JIONM BOAH B ra3ax (4epT. 4) COCTOMT HU3:
SYEHKHU KYJIOHOMETpUYECKOH (4ept. 5—6);
peoMerpa cTeKIsTHHOTO jadoparopaoro mo F'OCT 9932 wmm no6oro u3Mepurelis CKOPOCTH Ta30BOTO
notoka B uaTepBane 0—200 cm>/mMuH;
CUETUYMKA Ta30BOTO GapabaHHoro, Knace 1, ¢ neHoit nenenus 20 cm3;
OCYIIMTEILHEIX TIATPOHOB € THAPOOKHUCHIO KAIAA M MATHOKHCHIO (hocdopa;
fOayoHa ¢ a30ToM (aproHOM);
OayutoHa ¢ mpo6oid;
TPYOOK IOJU3THICHOBHIX ¥ PE3UHOBHIX WM (DTOPOILIACTOBHIX.
CexyHIoMep 2-TO KJIacCa TOYHOCTH C €MKOCTHIO IIKAIBI CYETYMKA 60 MUH, IICHOM JCICHHS IIKAIBI
0,20 ¢, morpenrHocTeio + 1,10 c.
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Biok-cxema yCTaHOBKH

2 3
1 4 5
6

1 — KyJIOHOMeTpHUecKast Suei-
xa; 2— peomerp; 3 — Ta30BEIA
CUETIVK; 4 — OCYIINTEIILHBIC
TIATPOHEI; 5 — OALIOH € a30TOM
(aproHom); 6 — GaJUIOH ¢ IIpO-
Goit

Yepr. 4

Peaktus ®Pummepa mo TY 6—09—1487 wiu npUroTOBJICHHEINH 1O
T'OCT 14870 (mpurogHOCTh PEAKTHBA MPOBEPSIOT MO 00CCIBEYMBAHHUIO FH0-
JTHOM OKpAaCKd PEeakTHBA IpH JTO0ABICHUU BOABI HE3aBHCHMMO OT CPOKa €ro
XpaHCHHS).

®ocdopa NATHOKHUCH.

Kamaa ruppooxuck no TOCT 24363.

Asor o T'OCT 9293 mym apron mo F'OCT 10157.

®opra mwiatTuHoBas TomimHoi 0,2 MM, pasmepoMm 1 x 1 cM.

IIposonoka mnaruaosaa no F'OCT 10821, muamerpom 0,5 MM, [THHO¥
8—10 cM wmm snexrpors mwiaruHoBeie o FOCT 6563, uznenue 317.

BeHTHIIF TOHKOI PETYJMPOBKY JIIOOOTO TUIIA.

(Asmenennan penaxmas, M3m. Ne 1, 2).

3.2. INoaroToBKa K aHAM3Y

3.2.1. Omucanue 3JeKTPUYECKO#M cxeMnl (cM. 1. 2.2.1)

3.2.2. Omacanue KyJIOHOMETPUIECKOM TUCHKHA

3.2.2.1. I'azoBas KyJOHOMETpHYECKAs sruciika Oe3 punbTpa (uept. 5)

AHonHas kamepa I KyJOHOMETPHYECKOM SIECHKH TIPENCTABISET CO00M
TPYOKY BHYTpeHHMM AuaMeTpoM ot 10 g0 13 mmM (pasmepsl KyJIOHOMETPH-
YecKOu sueiiku 0e3 GUIbTpa MPpUOIU3UTEIEHO TAKUE XE€, KAK M AYCHKHU C
¢bunsTpoM), B CTEHKHM KOTOPO# BIAWBAIOT IJIATHHOBHIM aHOX 2 pa3MepoM
1 x 0,5 cM m aBa WIATHHOBHIX MHAMKATOPHHIX 3JicKTpoma 9 pasmepom 0,5 x
x 0,5 cM xaxmeid. B kauecTBe KaTOMHO#M KaMepH .3 HCHIONB3YIOT TPYOKY BHYT-
PEHHHM JTHAMETPOM 3 MM, B KOTOPYIO BIIAMBAIOT KATOL, 4 B BUJIEC TUIATHHOBOM

Slaeiika Kynonomerpuieckas razosas 6e3 ¢pminTpa

—)
5

N

e

10

\

\

[/ =

1 — anonnag xamepa; 2 — aHoa; 3 — KaTOAHAs KaMepa; 4 — KaToA; 5 — npobka; 6 — ABYXXOAOBO# KPaH; 7 — TPEXXOAOBOM KPaH;
& — BxomHad TPyOKa; 9 — MHAMKATOPHEIEC MEKTPOALL; 10 — GaIOHUMK

Yepr. 5
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npoBojoKH. IlepeMeINMBAHNE DIEKTPONIMUTA OCYILIECTBIISIOT OCYIIEHHBIM HHEPTHREIM Ta30M (230T, aproH),

TIOaBacMEIM Y€pe3 TPEXXOmOBOH KpaH 7 M TpyOKy &. [Insg mepeMemmBaHMS 3JEKTPOIUTA JOIMYCTUMO

NPHUMEHEHWE OCYIIIEHHOTO aHAIM3UPYEMOTO Tasa. JIia CMeIeHrs DIIEKTPOAINTA U3 KaTOMHOM M aHOTHOM

KaMep ¥ CMBIBaHMS OC3IKa B MECTE KOHTAKTa Ia3a C 3JCKTPOJIMTOM OTKPHBAIOT KpaH 6. [Ipu 3TOM

SIEKTPOIUT CIUBAETCA B OALIOHYMK 0. AHATM3UPYEMBIi Ta3 TMOJAIOT Yepe3 TPEXXOOOBOM KpaH 7.
3.2.2.2. T'azoBas KyJOHOMETpHUECKas sAuciika ¢ puisTpoM (4epT. 6)

Sueiixa KyJOHOMETPHYECKAS ra30Bas ¢ (PWILTPOM

5 (=
+ 6
—) 5
1)
4 '—Q")W -
@132 @541
4 2%
[ F-/—— by
3
&
]
g a , 0
(=]
3 —~L
= \\ L o
AN /] -
\\ 7 A ]—j
3010 2035

1 — anopnag Kamepa; 2 — aHon; 3 — KaTogHas Kamepa; 4 — KaTof; 5 — mpobka; 6 — ABYXXOAOBOM KpaH; 7 — TPEXXOMOBOi KpaH;
8 — BXoOHasA TPyOKa; 9 — MHAMKATOPHEIC MEKTPOALL; [0 — MOPHUCTHINA CTEKITHHEIA HUILTD

Yepr. 6

KymoHoMeTpuueckas srueiika ¢ GUIBTPOM OTIIMIACTCA OT OMMCAHHOM B 1. 3.2.2.1 TeM, YTO KaToxHas
KaMepa 3 mpeacTaBiseT co0oii TpyOKy paBHOIO AMaMeTpa ¢ aHOXHOM KaMmepoit I/ M OTAEJICHA OT Hee
nopucThiM CTEKIAHHEIM dusTpoM 10 o TOCT 25336 (tun ®KII, kinace ITOP 16).

3.2.3. OnucaHue ONOK-CXEMHB YCTAHOBKH

KyToHOMETPHYECKYIO AYEHKy, peOMeTp, Ta30BHIii CYCTIMK, OCYLIMTEIBHEIC TIATPOHBI, OAUIOHH C
a30ToM (AprOHOM) M AHAIM3MPYEMBIM Ta30M COCAMHSAIOT B MOCJICAOBATEIBHOCTH, YKA3aHHOM Ha 4epT. 4.
IIpy 3TOM OCYLUMTEIHHBIE MATPOHH ¥ JIMHUIO C Ta30M MOJKIIOYAIOT BIUIOTHYIO K KYJIOHOMETPHYECKOM
SYeiKe ¢ MOMOILBIO TMOAITHJICHOBHX TPYOOK.

I'az000pa3HbIid a30T WIKM aApTOH K3 0AJUIOHA 5 Yepe3 OCYIIMTENbHEIE MATPOHBI 4 C THIPOOKHUCHIO KaJIH,
ISTHOKHUCHIO (pocdhopa, CMEMIAHHEIMM C TIOAXOIAINMMH HOCHTCIIMH (acOECT, TUATOMHATOBEIA KUPIIHY,
CTEKJITHHEIC KOJIbIIa Pammmra u 1.71.), IpoxoauT 4epe3 KYJIOHOMETPHIECKYIO SIUeiiKy I K peoMeTpy 2 M Jajiee
K ra30BOMY CUCTUHKY 3. AHAIM3APYEMBIii ra3 U3 OALIOHA 6 IIPOIIYCKAIOT Y€PE3 KYJIOHOMETPHICCKYIO TICHKY
TOJIBKO TIOC/IE OTKJIIOYEHMSI a30Ta (aproHa).
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Jlia nmepeMeIMBaHus 3EKTPOIMTA JOMYCTUMO NMPUMEHEHHE aHATU3MPYEMOTO Ta3a U3 0aIoHa-TIPO-
000TOOPHMKA TI0CJIC MEPEKIIOUCHHS €r0 TOTOKA YePe3 OCYIIUTENb.

3.2.4. TloaroToBKa YCTaHOBKH K paboTte

B anogHyio KaMepy KyJIOHOMETPHUYECKOM SYEHKH BHOCAT PacTBOP peakThsBa Duinepa nmpu NOCTOSH-
HOM TIDOZLYBAHMM OCYIIEHHOTO Ta3a CO CKOPOCThIO mpuOmisurenbHo 100 cm?/mMun. IIpu 3TOM ypoBEHB
pacTBopa JODKEH OHITH HE BHIIIE IIEPOBMIHOIO PACIMPEHUS aHOZHON KaMephl. B sueiike Ge3 ¢wmnsrpa
KaTogHad Kamepa 3aIOJHAeTCS CaMONMPOM3BOJIBHO, MO MPHWHIMITY COOOIIAaommxcsi cocynoB. KaromHyio
KaMmepy A4Yeiiku ¢ QWIBTPOM 3alOIHAIOT TEM XK€ PAaCTBOPOM IO YPOBHA Ha 5—10 MM HUXe ypOBHS B
aHOMTHOU KaMmepe.

BximrouaioT MHIMKATOPHYIO IEIb C TIOMOIIBI0 TyMOiepa 6 (cM. uept. 1), mepeximoyarens 9 CTaBAT B
nojoxeHue / ¥ MOTEHIIMOMETPOM S YCTAHABIMBAIOT HHIUKATOpHOE HampsokeHme oT 0,15 mo 0,20 B mo
MHKpPOaMIIEpMeTpy & (B JAHHOM CJIy4ac MUKPOAMITEPMETP CIIYXXUT BOJIBTMETPOM OJIarogapsi NOAKINOYCHHIO
JIOTIOJIHUATEIRHOTO pe3ucTopa 4). Ilepexkmouarens 9 nepeBOmAT B IOJIOXCHUE /] Ha U3MEPEHUE UHIMKATOD-
Horo 1oka. ITpu GoeIoM M30RITKE MOma MHAMKATOPHEIM TOK COCTaBIsIeT OT 1 10 5 MA.

IMepen HavajaoM aHAIKM3a 3TOT U30BITOK HEOOXOIMMO YCTPaHWTb OO KOHLICHTPALMM, MpPH KOTOPOM
MHIMKATOPHEIA TOK coctaBiasteT oT 70 mo 90 MKA. DTO JOCTHTaeTCA MEPUOIMYECKUM IOTPYXKCHUEM B
PAacTBOP BIAXHON CTEKJISIHHOM ITAIOYKH IpU CHATOM mpoOke J (CM. 4epT. 5, 6). Eciiu mpu 3TOM MHAMKA-
TOPHBINA TOK CHU3UTCS IO HyJIS (YTO CBUACTEILCTBYET O MOJTHOM OTCYTCTBHMH HMOIA WM JaKE HEOOMBIIOM
HM30BITKE BOIEI), €T0 JOBOLSAT A0 BHILIEYKA3aHHOTO 3HAYEHHUS C TIOMOLIBIO 10a, TEHEPUPYEMOTO Ha aHOIE
npH cuiie TeHepaTopHOro Toka oT 10 ;o 20 MA. Ilpu 3HAYATENIHEHOM M30HITKE BOAH B DJICKTPOJINT CIACIYET
NpUOABIIATE PACTBOP 2 II0 KAIUIAM [0 IOCTIKCHHSA 3HAYCHUS] HHOIUKATOPHOTO ToKa oT 70 mo 90 MkA. Ilo
Mepe TIpHOIIDKEHHS ITOKa3aHUI MHKPOAMIIEPMETpa K BHIOPAHHOMY 3HAYCHUIO, SJIEKTPOJUT U3 KATOTHOM
M aHOIHOM KaMep IepeMeInBaloT 2—3 pa3a, OTKPHIBas KpaH 6 (i sueiiku 6e3 GuisTpa).

Ecmu mocie Takoil omepalnuy WHIMKATOPHBIM TOK OyAeT KojeGarhesl BONM3M HYXXHOTO 3HAYCHWMS,
SYEHKyY 3aKpHBAIOT IPOOKO M TOUHO (PMKCHPYIOT BEIMYAHY WHIAKATOPHOTO TOKa M CKOPOCTH MPOITyCKa-
Hus a30Ta (aproHa). Ecimm mHIMKaTopHEIH TOK HEe m3MeHAeTcs B TeueHue 10—20 MuH — ycTaHOBKA rOTOBa
JUTSI TIPOBEAEHMUS aHATN3a.

3.2.2.1-3.2.4. (A3menennas pexaxmms, W3m. Ne 2).

3.3. IlposencHme anaIm3a

BricTpo npexpainaioT nogady asora (aproHa), KpaH 7 (CM. 4epT. 5S—6) NOBOpaUMBAIOT B TIOJIOXCHHE
«Ha aHaU3», GUKCHUPYIOT TIOKAa3aHMsI TA30BOT0 CUETYMKA, OCTOPOXHO OTKPHIBAIOT BEHTWIb HA GAJUIOHE C
AHAMTM3UPYEMBIM Ta30M M JOBOJAST CKOPOCTh Ta30BOTO TOTOKA 10 3HauyeHuss He Gonee 200 cm>/MuH.
IMpomyckaHue aHATM3UPYSMOTO Ta3a MPEKPAIaloT, KOTIa WHAMKATOPHBIM TOK CHU3UTCS IO HYJISI WIH KOTIa
nponyieHo 2 avM° rasa. KpaH 7 IOBOpaYMBaIOT B MOJOXEHHE «HA a30T (AprOH)», KOTOPHIii TIPOMYCKAIOT C
TOM X€ CKOPOCTBIO, KaK M TIepe/ HaYaJioM aHaIn3a.

Bximioyaior reHepaToOpHHIA TOK M AJIEKTPOCEKYHIOMED (WM CEKYHIOMEP) M BEIyT TUTPOBAHHUE IO
3HAYCHUS WHAUKATOPHOTO TOKA, 3a(UKCUPOBAHHOTO TIEPe)] HAYAIOM aHAIM3a. [eHepanuio BRIKITIOYAIOT H,
€CJIM MHIUKATOPHEIA TOK B TeycHHe 30 ¢ cHMXAaeTcs HE Oomee yeM Ha 10 MKA, OTMEYaloT BpeMs TUTPO-
BaHMsA. ECIM MHIMKATOPHBIA TOK CHUXaercss Gonee yeM Ha 10 MKA, CHOBa BKJIIOYAIOT T€HEPALHIO H
MPOA0KAIOT TUTpoBaHue. [Ipu 3TOM B pacueT GepyT CyMMapHOE BpeMst TUTpoBaHUs. [Ipu MaccoBoii qone
Bombl B rase 10~° % u HuXe NpeIBAPUTENHHO 0 HAYAIA AHATU3A Yepe3 SYEHKy MPOIYCKAIOT HE MEHEE
5 nm3 rasa Ipu OTKpPHITOM KpaHe 6.

IIpu OMIOTEHIIMOMETPUIECCKOM CIIOCO0C MHAMKAIIMM KOHEUYHOM TOUKHM THUTPOBAHHUE BEIYT OO paHEe
YCTaHOBJIEHHOIO 3HAYE€HMsI MHAMKATOPHOTO HampsDkeHus B uHTepBaie oT 20 xo 50 MB.

(A3menennan pepaximsa, Msm. Ne 1, 2).

3.4. OopabGoTKa pe3yrbTaToB

MaccoByio 200 BoOs (X) B IPOIIEHTAaX BRMMCIISIOT TI0 hopMyIie

X_I-t-9,01-24,0-100
177 96484,56- V- M °’

e I — cuia TEeHEpATOPHOIO TOKA, A;
t — BpeMsl TUTPOBaHMS, C;
9,01 — MonsIpHas Macca 3KBUBAJICHTA BOIBI, T/MOJb;
24,0 — o6seM 1 Mo rasa mpu 20 °C, mm3;
A-c
96484,56 — umcno Mapanes, o
¥V — 00BEM aHAMM3UPYEMOTO Ia3a, IM>;
M — MonexynspHas Macca aHaJM3UPYeMOro rasa, T.
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Be3 CMEHBI 9JIEKTPOJIMTA MOXHO IIPOBECTH IO IISITH ONPEACICHUIA.
3a pesyibrar aHaIM3a MPUHMMAIOT CpEAHEee apu(METHICCKOE PE3Y/IBTaTOB JABYX TAPAJUICIBHEIX O~
penelieHnit, abCOMOTHOE PAaCXOXICHHE MEXAY KOTOPHEIMH HE TIPEBHIIIAET JOMYCKACMEIC PACXOXICHMS,
YKa3aHHBIC B Ta0J. 3.
Jlonyckaemast a0COIOTHAS CyMMAapHasi IIOTPENIHOCT PE3y/IbTaTa aHAA3a TIPH IOBSPHUTEIIEHOM BEPO-
srHoctd P = 0,95 npusenena B Tabi. 3.

Tadonuma3
Jonyckaemast Jlonyckaemas
Jlonyckaemoe abcomoTHas Jlonyckaemoe abcomorHas
Maccosag nons Maccosas nons
pacxoxaeHue, %, CyMMapHasd pacxoxuenue, %, cymMmapHas
Boe, %, He Gouree He Gonee TIOTPEenTHOCTE %, BopkI, %, He Gonee He 6onee TOTPENTHOCTE %,
He Oonee He Oonee
1-10—% 3-10°° 2-107° 1-1072 2.1073 1-10-3
5.104 1-104 0,710 5-10~2 1-102 3-103
1-103 2-104 1-10—* 1-1071 2.1072 1-102
5-103 1-103 4.104

* B ciygae MCMOIB30BaHMS OHIIOTCHIIMOMETPHIECCKOTO CITOCO0a MHIMKALIMH,

(Uzmenennas penaxmas, U3m. Ne 2).

4. TPEBOBAHUA BE30OITACHOCTHA

4.1. PeaxtuB ®uinepa npeacTaBisieT co00i KOMIUIEKT M3 ABYX PACTBOPOB — CEPHUCTOTO aHTHAPHIA

B tmpuauae () m iioga B Metanoue (2).
4.2. PU3MKO-XMMUYECKHE MOKA3aTENM KOMIIOHEHTOB peakTHBa Puiliepa NpuBeIeHH B Ta0. 4.

Tabnuua4
KommoneHT
HaumeHoBaHue TIOKa3aTes CepHUCTEDA ) ITUIOBBI 3¢dup
METaHOI TMPUIH QHT! un uoa STWICHIJIMKOJISL
P (3THILIEIO30IIBB)
Ommupudeckas Gopmyna CH;0H CsHsN SO, 1) C2H;-0-CH,CH,0H
Temmeparypa xumenus, °C 64,7 115,6 Munyc 10,1 | Bosrouserca 135,1
Vupyrocts nmapos, MIla 1,27-1072 | 5,6-103
(20 °C) (15°C) — — 6,53 - 10—
IIpenent B3pEIBaEMOCTH, % He B3priBacTCst
(o0 o0BeMy) 3,5-38,5 1,8—12,5 —
Temmeparypa BemuIiku, °C 12 20 — — 44,4
IlpepemmHO  momycTmmast
KOHICHTPAIMS, Mr/M3 5 10 1 10

(Mamenennasn penakums, M3m. Ne 2).

4.3. TToMemmeHus:, Te MPOBOIAT PAa0OTH ¢ peakTuBoM Duiriepa, JOJKHEI OBITH 00ECIICYeHRI TIPUTOY-
HO-BHITSDKHOM BEHTHJISIIIACH.

4.4, Bce onepanmu ¢ peaktuBoM Duinepa CleIyeT IPOBOIUTE B BEITSKHOM IIKady.

4.5. OGCIyXWBaOIIMA TEPCOHAT JODKEH ORITH OOECIEYEH CIIEIMATBHOM ONEXIO0il, Pe3SHHOBEIMH
TIepYaTKaMu, TIPOTHUBOTa3aMu ¢ KOpoOKoit Mapku BK®,

4.6. CpezncTsa MOXapOTYIICHUSA: BOIa, aCOECTOBOE OIesIo, orueTyiumTed Mapku QY wm OXII.

4.7. TpeOoBanusa 6e30IMaCHOCTH IIPH paA00TE ¢ AHATM3UPYEMBIMH IIPOTYKTAMM JOJDKHEI OBITH YKA3aHEI
B HOPMAaTHBHO-TEXHUUYECKOM JOKYMEHTAIIMH Ha TIPOAYKT.
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NHO®OPMAITMOHHBIE JTAHHBIE
1. PASPABOTAH MunncTepcTBOM XHMHYECKOM NPOMBIILICHHOCTH

2. YTBEPXJIEH U BBEJEH B JEVICTBUE Ilocranosaennem Cocynapcrsentoro komarera CCCP no
cranaapram or 24,02.81 Ne 964

3. BBEJEH BIIEPBBIE

4., CCBLTO9YHBIE HOPMATUBHO-TEXHUYECKME JOKYMEHTbBI

O6o3naueHne HT]I, Ha KOTOpHIT JaHA CCBUIKA Howmep nyHkra

T'OCT 450—77 2.1
TOCT 949—73 1.2
TOCT 6563—75 2.1
T'OCT 8984—75 2.1
TOCT 9293—74 3.1
T'OCT 993275 3.1
T'OCT 10157—79 3.1
T'OCT 10318—80 2.1
2.1
2.1
2.1
2.1
2.1
3.1
22

3.1

I'OCT 10821—75
T'OCT 14870—77
T'OCT 18300—87
TOCT 24013—80
T'OCT 24353—80
T'OCT 24363—80
T'OCT 25336—82

s

3.1
, 3.1

2.2, 3.2.2.2

5. OrpanmueHHEe CPOKA ACHCTBHSA CHATO 1O MPOTOKOXY Ne 7—95 MeRrocyJapcTBEHHOIO COBETA IO CTAH-
JapTazamuua, metpoJorad B cepradpukamma (TYC 11-95)

6. U3TAHUE (uos0ps 2003 r.) ¢ Uamenennava Ne 1, 2, yreepxiennniva B mone 1986 r., nexa6pe 1990 r.
ycC 9—-86, 3—91)
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Koppekrop A.C. Yeproycosa
KommeiorepHas Beperka M.A. Hanelixunoi
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