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M E XK T OCY 1 APCTHBEHH B H C TAHIAPT

BEPOH3bI OJIOBAHHBIE
rocrt

MeToas onpeIeIeHHn MeIH 1953.1—79

Tin bronze. Methods for the determination of copper

OKCTY 1709

Jara epenenna 010181

Hacroaumii cTanzapT VeTaHARTHEIET TPABHMETPHUECKHE KIEKTPOIHTHYECKHE METOIL ONpeleneHis
Menn B oaosarueny Gpomsay mo FOCT 3017, FOCT 614 w FOCT 613,

CTaHIapT nomHoCcTRD cooTreTeTeyer T C2B8 152779,

(Mamenemnan penaknus, Mas, No 1, 2).

1. OBIUHE TPEBOBAHHA

1.1. Ofmue TpeGonalid K METOnaM auanuia — no FMOCT 25086 ¢ ionoiHeMHen: 38 peayibTaTLl
AMATHE NPHHAMAIOT CPpeIHeapifMeTHUECKOE PeTVILTATOR TPEX {IBVE) NapaiienkHLX OnpeleIs M,
(Hamenennan penaknas, Hasm, Mo 1, 2).

2. FPABHMETPHUECKHHA SNEKTPOJMMTHYECKHA METO/ ONPENETEHHA METH
C INPEABAPHTEJABHBIM OTAETEHHEM OJIOBA H CEMHILIA

2L CVvIMHOCTE MEeTOOa

Meron OCHOBAH Ha BELISTSHHH MEIH MEKTPOTHIOM MTOCTE MPeIBApHTENLHOID OTISIEHHA QiIOkE B BlIe
METATOBAHIONR KHCAOTE M CEBHHLEE B BHIE CEPHOKHCION M BIBEITHBAHHH BEISTHBILIEMOCH HA KaTode ocalka
MEDH M NOCISIYILEM ONPpeleleHiH OCTaToMHOH Meld B AWIeKTPHVIHTE METOMOM aToMHO=-a0copbuHoHHeH
CHOSKTPOMETPHI MM (POTOMSTPHHECKH M METOOOM ¢ TIPHMEHEHHEM KYVIIPHI0HA.

{ Hamenennas pegasnna, Haa, Ne 1).

22, Anpmaparypa, PEAKTHBEE H PACTBO P

YoTanoBEa 3eKTpoIHINAN,

EKTPOOE MAaTHHoBEE o NOCT 6363,

CneETposMeTh aTos Ho=-ate0poIHOH H I .

Jlamina ¢ moiss MeIHBIM KaTOT0M.

W kad cympannnii.

DOTOAIEKTPOKOIORHMET WIH cHekTpogioToMeTp.

Kunenora ansonaad no DOCT 3652,

JIMMOHHOKHCHEH aMMOHHA, PACTREOD, FOTORAT CASIVIOWIHM oOpalon: 130 r THMOMHON EWCIOTL pa-
croopRioT 6 4 cv?® BoOkl, DOGARMRIOT OpH NepeselnHsanni T cu’ KOHUEHTRPHPOBEIHHODY cTBOpa
AMMHAKD, OXIHAA0T, To6anraoT eie 100 oM aMMBaKa, OXIEHIAKT W T0NHELINT boxoii 1o 1000 cu®.

bBHC-IHERIOTeKCAHOH-ORCATIT-THMMAPES0H (KYIPHI0H ), PACTREOD, TOTORAT CASAVIOIIMM ohpason: 2.5 1
K¥TIPHI0HA PACTRORAKT MPH NepeMellMEanin & W0 ¢y poakl npH Tesneparype 6l=—70 "C.

Hanamae odummaismnoe [epenesaria BOCHOpEnIEE:
o
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[Moche oxaaxoenuda pacToop GUABTPVIOT B TEMHEIHA CTEKAAHHEN COCVE, JOIHBAKRT BOROH 10 0dLema
1000 ey, Pactoop rogen 10 cyT.

Kucaora azornaa no NOCT 4461, pasGamnemman 121 w 12100,

Kucaora cepuan no NOCT 4204, pastasnermas 21, 14w 11040,

Kanuii menesucrocuiepoarctilil no NOCT 4207, pacteop 300 r/ou’.

Asamoniil asoTHOKHCALI no FOCT 22867, pactoop 300 rimw?.

Ment mo FOCT 859, vapen MO

CTalIapTHEI pACTROP MEOH] TOTORAT CREIVIOIHM obpazon: (0,1 r Menn pacTROPEIOT TIPH HATPSBAHAH K
10 en® asoTHol kHcnoTE, paadanternsoil 111, PacTaop oxNnasnanT, NepeHocHT B MepHyIo Kooy BMecTHMOC -
TeEG | Jas?, DONHBAKT 10 METKH BOSOH W T18PEME LI H BT,

| cm? pacTeopa comepamt 0,0001 r seam,

CNMpT STHAGGE peETHRHKORERHHET TexHuudeckuii no FOCT 1R300,

Aareinen no NOCT 53457,

2illposenenne avaluza

Hapecky Maccoil 1 r noMemanT B CTAKAH BMecTHMOCTRI 00 ev®, nofammaoT 15 cu® asoTHoll kHcao-
T, pasbasaeHHoi 111, HaKpRBAIOT YACORLIM CTEEIOM H PACTROPAIOT NpH Harpesan i, [Mocae pacTeope s
CIUIABA YACOB0E CTEKIO CHHMAIOT, ONOIACKHBAINT eno Boaoi u ynapueawT pactoop 1o 5—10 cw', K octatky
pobantsor 50 cw? ropaveill pone. 10 oM’ pacTEOPA A20THOKHCAOTD AMAOHWA H BROCPAHBAKT B TEMLIOM
MecTe B TedeHHe | .

OCanok MeTInIOBAHHOR KHCAOTEE OTHHALTPOBEIBAKT Ha MA0THEA QieTp ¢ nsTpobyMamion mac-
coll, cobupad fUALTPAT B CTAKAH BMECTHMOCTRID 230 oa®. dMUIKTPAT © OCATKOM NPOMBIBAIOT MOpAUeii a10T-
HOoH kucnoTod, pasbannensiod 11100, 0o nonsoro yaaneHus seqd (npoba ¢ MelgIHcTOCHHEPOTHCTLIM
Eanues).

BrioeneHisdil ocatok MeTacIoBAHHOH KHCIOTE HCIIONLSYIOT NPH MPaBHMETPHYECKOM METOLE Qpedens-
HHA onopa no NOCT 19533,

PpapTpar voapueawoT ao 130 ey’ noGaanawTt 7 cv? cepioil kucnote, pasbasnennodt 1:4. B pacroop
NOrPYAANT MTATHHOBRIE WISKTPOOL {KaToy NMPelGaApHTE LI BEGEITHENT) 1 NPOEoIAT WIeKTPOINS PN
ciie Toka 1,52 A | nepedMeliHEaHiE pacTeopa. CTAKAH ¢ WIEKTPOSIMTOM OOUTEeH OMTE HAKDLIT I0YMA
AOUEOGBHHEAME HACOROTO CTERIA WIH COSUMATLHEM OPrAHHYECKHM CTEKIOM C MPOPEIAMH 118 HIEKTROL0E,
[Mpy ananuse GpoHse, cotepaameli conpel o1 1 % no 4 9%, nobasnaoT 7 cv® ceproil kucnoTs (1:4) yepes
30 MHH NOCEE HAYAAE FIEKTPONHIA. BRaeITHBHCH OCAToK ABVOKHCH CEHHLA Ha al0ae HCNoIBIVIOT NpH
rpaBHMETPHYECKOM METOIE onpenenelus caMuna mo DOCT 19532,

[Nocae obecupeyrBalEA PACTEOPL CTEHEH CTAKAHA, NOKPLIBHLIE CTEENA H BRICTYIANIIHE YACTH WIEKT-
POIOE OIOMACKHBRT Bogoi (15—20 cm?) 1 nponomEaoT 20eKTpeans ewte 10— 15 MuH npe ciie Toka 0,3 A,

Ecmi B cBesenorpyy et Hoi YECTH KaToma He BhlISNHeTea OCanok, AeKTRTHS CHHTAIT FKOHYe HHEIM,
B npoTHBHAOM CyYde JMeKTponns ApodotsanT [0—15 MHH 0 BHOBE KORTPOAHPYIT NOIHOTY BLO2Ie HHEA
MEII.

Mo OKOHYARKH XIEKTPOCTHEE, He BLIETIONAS TOKA, BRIHHMIIOT JNeKTPOAL H3 MEKTHVIHTE, ONOoIackH -
BT WIEKTPOOLL H NOEPHEEHLE CTERTa BoAoH, cobHpad NpoMeIBHEE BOAL B CTAKAH ¢ MIEKTPOAHTOM, 3aTeM
EATON NOFPYVEAINT 6 CTAKAH ¢ ITHIOREAM CTTHPTOM H BRICYIHHEDOT npu 103 "C 1o nocToaiHol Maccel. OnHa
mopuya crEpra (200 ey MoMeT GBTL HCNOILIOBAHE L1 MPOMBEBEN He Gomee 20 e TpoIon.

Mpyu avadHEe GIOBAHHO-CRHHIOBHCTEY GP0orT B GUILTRAT Nocie OTIeEneH s oaoe aobanmmoT 10 cw?
cepHoil kMcnoTel, paibaanednod 111, 1 ynapusaoT 10 HaYAna BRIeTeHHA Deaoro AsMa Ceproil KHCnoTLL.
K ocrarky nocne oxaamaenyn podasmaoT 30 cu’ nogu. Harpepaor 00 pacToOPeH A Coaeil, 0iiasIalnoT 1
OCTARMAIOT Ha 2 v, Bugeneusbii OCalor CepuaEHCIoN CRHHNA OTOHALTPOEE BAIDT HA TUIOTHBL (HALT 1
npoMeiBaoT 3—4 pasza cepuoil kuceaorodl, pasbapnenuod 1100, Ocanok oTGpacLIBIHOT HIH HCNOTEIVIOT TTPH
THTPHMETPHYSCKOM METOIE onpeneienya cuumma mo [NOCT 19532,

K duensrpary aofarmaweTt 10 cu’ npokHngayeHuod a30THOH KHcnoTe, pasbannendoi 111, poGapnaoT
poay o 130 cu® B npoBoIaT 3IeKTPpOIHE, KIK YEI3aHo Bhile,

2.2, 2.3, (Mamenennaa penasuns, Him, MNe 1, 2).

24 0npegeneHHe OCTATOMHON MeIM B 2NEKTPOAMTE

DAEKTPOANT MOCTe OTEeTeHHE MelH BRNAPHEAINT 10 ofkena 40 cu’, NepeHOCAT B MepHyID Koady
BMECTHMOCTE J Ca®, AOIHBIIOT 0 METKH BOOOH W MepesMelllHBRIoT,

2.4.1. (pedetente oomamoaiod Medu Memodos aiorno -ofcopduionion cHexmpoMenpu

4
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2411 MamepawT atoMuyio  abeopBUBie Mead b MaMend aueTHIEH-BOSIVE OpPH  UIHHE BOMHL
3247 vuM Napanne bHo ¢ pACTROPEMH LT MOCTPOSHHA MPaIyAPOROLHOMD MR,

2.4.1.2. [NocTpoeHye rpuIyHpoBIHOTO MpadHKa

B 1wects B3 ceMi MEPHBX KOND BMECTHMOCTLI o 100 cur® mosmensawr 0,5; 1,07 2,0; 3.0; 4.0 1 5.0 cu’

CTAMDAPTHOID pacTeopa Mend. Bo pee konbe gobamraor no 3 cv? azoTuoil, pasbapnenuoii 111, w cepaoii,
pasbapaeuuoid 101, KHCIOT, IOTHBAKT 00 METEH BOOGH H MIMepdsior ATOMHVIO aGCopouMin MedHd., Kak
yeazano B . 2.4 11 o noayue Ly DanH by CTROST FRaIyvHpoBOUHL rpades.

2.4.2, Onpedeaeniie ocmamownod sedi omoMempuseckimd Memodor ¢ KyHponom

2421, ANHKBOTHYEY 9acTh pacTeopa — 30 cv? MoMEWaoT B MEPHYID Kondy BMecTHMOoCTE0 [} cne’,
nobapngeT 10 oy’ pacTeopa THMOMHOKHCIONO AMMOHEA ¥ PACTROD aMMuaxa. pastanneduoro 14, 0o obpaso-
pamua caafomanouroll peakuum, tates nobapngoT 2 cuf pactiopa avuuara, paafanienaoro 14, 10 ea?
PACTROPRA KYTIPHI0HE, HEMEATEHHO IOTHBAKIT J0 METEH BOOOH K nepeMelMBaT. pH moayMe HHORS pacTRopa
noKeH GRITE ¥, 5-=0.0. Yepea 3 Muau, Ho He nosgees 30 vMuH, HIMepaoT ONTHYECKYH MIOTHOCTE PACTROPA Ha
HOTOWEKTPOEOAOPHMETPE C OPAHXEREIM CRETOMIILTPOM B KIOBETE & TOMUIHHON MO IOMAILETO CI08 3 CM
W Ha cnekTpodoToMeTpe NpH ITHHE BOnHEl 000 1M B KIOReTe ¢ TOMIIHHGR Toraollaoiers cued 1 e,
PacTeopos cpaBHeH A COyAHT PAcTBOP KOHTPOIEHOMD 0BT,

2422, TNocTpoeHue My HPORIHOTO padiHEa

B wects H3 ceMH MepHLIX Kouh eMecTUMOCTR o 100 oy’ nosewaror 0,5, 0,73; 1,0 1,3; 2,001 2,5 cw?
CTAMIAPTHOTD pACTEORE MeaH. Bo nee konbsl noBaniaioTr no 5 oy’ azorioil kneaors, paydammeuod 111, no
10wt pacTeopd THMOHHOKHCIOTD AMMOHHA ¥ TATee NPpOBOIAT AHATHE, Kak ykaszano B . 2.4.2 1. Mo nomwy -
YeHHLIM JAHHEIM CTROAT PAIyHPOROUHEIR rpadise.

PacTRopoM CPABHEHHA CTVAHT PACTROP, HEe COOSpHaiHil e,

2.4-=242 72 (Hivmesennana penakoma, Hav, Mo 1),

3, TPABMMETPHYECKHUI SJJNEKTPOIHTHYECKH I METOI ONPEIEITEHNASA
ME/IH BE3 OTJEJIEHHA OJOBA

3L CvmHOCTE MeTO DA

MeTon ocHOBAN Ha MACKHPOBAHKE OI0BA B BUIE PACTEOPHMOTO (ITOPHIHOND KOMILTIEKCA, BT ISHHH
MEDH WeKTPOTHE0M, BIBSIHBAHHH BLEIENHBIIETOCH HA KaTOAe OCAOKA MeIH W onpelclie HHH OCTaTOM HODD
CONSPAAHHA M2OH B 302KTROIRTE METOSOM aTOMHO-a0CopiUMOHHOH CTIEKTPOMETPHH HIH (OTOMETPHYSCKHM
METOLOM C TPHMEHEHHEM KVTIPHIONA. DJTOT MeTO NPOLWE HTORE HHOTO B padil. 2, HO ¢ erd TR MEHe e
HCEJTMYAE TCH BOSMOMHOCTE MOCIENYIOIErs OIPeIeie i (UIoBa. HHKETA | #eneia.

J2Annaparvpsa, PEeAaKTHELR H PACTBEODE

VeTanoBRKa MMEKTPOTHIHAA,

ANeKTpOOL maaTHHopse mo [OCT 6363,

ATOMHO-A0COPOLHOHHEH CTIEKTPOMETD ¢ HCTOUMHEGM HAUTYVHeHHA JUTH Medn.

POToIEKTPOKOIORHMETD WIH COEKTPOROTOMETR.

Kucaora rropucroponopoinmad no NOCT 1dkd.

Kucrora Gopuas mo FOCT 9636, pacteop 50 rfou”.

Kucaora cyiabdr s HHonsast, HACKIEHHLIE pACTROpD.

Kncnora azornas no NOCT 4461 o pasGasnennas 121 w 122

Kuncnora cepuaa no 'OCT 4204 v pasbapnennan 1:1, 1:4, 1:99

Kucaora Gpovucropogopoaras no DOCT 2062,

CMect KMCIOT 2008 pacTeopens [ roToRaT cngmy iy afpaion: € 600 cM? a30THON KHCAOTEL, padan-
nennnii 121, nofanamoT 40 cu® dropucrodoiopoaioil KueroTel, 15 T GopHoil EHCIOTE B I0THBERGT Bomod
a0 1000 cu’. PAcTROp XpaiaT b DOMHITHIEHOROM COCYIEe.

Kucnora asnsonmas no DOCT 10484,

Croupr 3THI0BRH pekmidiikopaiHLl Texuugeckii no NOCT 183040,

Bpost o FOCT 4109,

Caiech 08 pacTeoper#s 11 roToRaT caenvinlmis ohpaton: Y yacTel GpoMHCTOROTOPOIHOH KHCTOTE
CHMEITHBAKT C OOHOH YaCcTLE OpoMa,

Asanimak soansE no FOCT 3760 n pasbapaenusil 1:4,

IMuapasuu cepuokucasil no [OCT 5841, pactrop 10 /o,

Mouwenuna no FOCT 6691, pacteop 10 r/omw’.

[-2— BIE 3
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JIMMOHHOKHCILIA  aMMOHWE, PacThOP, FOTOBAT CASEVEDILNM obpaios: [30 r aHMOHHOE KHCIOTE
pacTRopaoT 6 400 o’ pone, 100anoT npd nepeselsdpaniin: 100 oyt KOHUEHTPHPOEIHHOND PACTREOR
AMMHIKD, OXIAH0AI0T, T06antawT emie 100 oM’ aMMBaKa, OXTARIAI0T W 10N BT Bonod oo 1000 ca’.

buc-umKnore KCaHoH -QECATHI -THTHAPAI0M { KVIPHI0H), PACTROP, TOTORST CASIVIOUIMM obpasok: 2 5T
KYTIPHI0HA PACTRODAIOT MPH NepeMenneEannn & 900 cv’ pogs npe Tesneparype 6070 "C. [Nocne oxiasne-
HHA PACTROR (TETPYVIOT B TEMHBI CTERTaNHLI oSV, IOMHEGT ROO0H 10 obnesa 1000 ey, Pacteop rogen
10 cyT.

Menks no NOCT 839 ¢ macconoii 1oneil Menn ve medee 99,9 %.

CraniapTHiE PACTHOPE METH.

PacToop A: roToRAT chenyioniay obpasor: 0,5 r Mend pacToopmoT & 10 cs’ asoTHoil KHCIOTL, pasian-
neHHoil 111, y1a390T OKACIEL 830Ta KHITEYeHHEM, MepeHOciHT B MEPHYEY Koaby BMeCcTHMOCTRIO 300 o,
OCSTHEAKYT 40 MeTEH BOIOH H NepeMe I HBaoT,

| cw pacTeopa A copepant 0,001 r wmenn.

Pacteop b, roTosAT coeayiomss onpazos: 10 cx® pacToopa A NOMELIAINT B MEPHVED KOTDY BMeCTHMO-
TR 100 cv®, BOMHBAKDT A0 METEH BOI0MH M Mepesei i pamT.

I cn® pacTeopa B comepsot 0,0001 r senm.

33 Mposenedue anantusa

3.3.1. Hapecky Gponael Maccoil | r noMelnaoT no GhroponiacToRe CTAKAH BMECTHMOCTEID 250 ¢m?,
NOGARTAINT G—& kanens (0,4—0_5 cu?) hropucToBonopoIHail KHenoTel, 15 cv® a30THOH KHCIoTEL, paifan-
neHHoi 101, HAKPEIBAIOT NOKPMEBHGH KPEIMKOA 13 HTOpoNIacTa i pacTROPAKT CHAYATA Des HATpeRaHNd, a
JaTeM NpH darpesadid. CTeHEM CTakKaHa M KPLIUEY ONolackHBaloT sodol, nobapaswot 2 oW’ pacToopa
CVALPAMHHOBOH KHCIOTEL, padfamnnT sogoil oo 130 v’ M NpoBOIAT JMeKTPONH:, KAk VEazano &, 2.3,

DACKTPOTHT MOCTE OTESTSHHA MeIH MOMEIIAKT B MDY KO0V BMeCTHMOCTER 250y, B KOTORYVE
MpedEapUTelLHe BHocAT 10 cxm® pacTeopa GOpHOH KHCIOTE, TOIHBAIOT 00 METKH BOOON, MepeMelnEanT 1
HCTIONEIVIOT LA OINPEIeIeHHA OCTATOYHOH MeIH MeTOo0M aToMHO=-a0CcopiuHOHIOH CNeKTPOMETPHN HIH (ho-
TOMETPHYECKHM METOI0M C MPHMEHEHHEM KYVIPHI0HE, KaKk ykasaHo B . 2.4,

A 0=3.3. (Hamenennan penaknna, Has, Me 1).

3.3.2 [pu macconoil none cypeMil seree 0,03 % papecky cnaapa saccoil 1 r noMelamnT B crakau
BMEeCTHMOCTE 300 cx’, noDapnanT 23 cM? CMecH AN8 PACTROPEHHA | M PACTROPHIOT TIPH OCTOPMEHOM
HAFPERAHKHH, BLEIASHENABAIOT pacToop | 4 npp M *C, 0X1a80a0T 00 KOMHATHOH TeMITepaTypLl, 1oGaananT
S0 cw® BOIE, AMMHAK 10 NOABNSHHA OCATKa, a30THOH KHCToTEL, patbannennodl 1:1, 00 pacTEOPEHHA OCAIKL
i ceepx Toro 20 ot azoTHol KHcaoTe, pasbapnenuoit 111, aobapnawT 10 oM pacTeOopa CyvabfaMHHoBoi
KHCIOTEL, pattasatoT eogoll 1o 150 cv® 1 NpoRODET 3NeKTPOMHI., KAk viazano s n. 2.3,

3.3.3. Mpe wacconoi gone evpbMil cokine 0,05 % papecky cniana Maccoil | T NoMeIanT 6 CTAKAN
BMECTHMOCTERD 250300 cv® H pacTROPAIOT B 15 cM® cMecH W pacTeoperid 11 MpH oCTOPOMHOM FATPEnaAH .
[Mocae pacTROPEHHA PACTHOR BLIMAPHEBAIDT IOCYNA. JATEM S1U2 OBA paia gobanmoT 15 cv’ cMecH 0n8 pacTeo-
perna L pacTeop KaxaEii pas Beinapuea0T 1ocyxa. K eyxoMy octaTey nodasianoTt 10 ey azoTHoil KHCIoTE
H PACTEG) BRIMAPHBLNT 00 CHPOMOOOPGIHOND COCTORNHT, 3ares todannaoTt [0 cu® cepuoit kMonoTs, pasban-
newnoil 111, H pacTsop BRMMApHBIINT A0 NoARTeHHA DEI0r0 ARMA CEPHOH KHCTOTEL. (CTaTOR OXIARIAKT,
OMIACKHBAKT CTEHKH CTAKAHA BOOOH W CHOBL YTIAPHBAKT 00 NOABISHAE Geloro AaMa CepHOil KHCIOTEL

K oxnaznensosy octarey aobarnasoTt 3 owm? Boji, HATPeBAI0T 10 PACTROPeHHA COagH, 0XTaAIAKNT U &
CAYHAS MOARTE I OCAIKD OTEILTPOBEBAIOT HA MIOTHE (ULTR B NpoMBlEaoT 3—4 paza ceproi Kucao-
Todi, pasfapnenuodi 1:99. Ocanok oTipackiaoT, K ensTpary nodawriet 10 ou’ npokunaue ol asoTHod
KHCnoTe, pasbaenesauod 121, 10 e pacTeopa cvabfaauHOBOH KHCIOTHE, BOLL 10 obhesa L00—150 cu' 1
MPOROIAT WEKTPOAHT, KAK YEazHo . 2.3,

3.3.2, 333 (Beenens nonoannTensmn, Ham, MNe 1),

4. OBPABOTEKA PE3YIILTATOR

4.1, Maccopysy 20010 Mead (X) B NPpoUeHTaX, B CAOVUAE onpeIeieHid oCTaARecH B Ae KTPONHTS Meam
METOOOM ATOMHO=A0COPRIHOHHOH COEKTPOMETPHA, BEYHCIRIOT Mo dopaivne
Y = iy — ey ) TN . C- V100 ]
m "
rae V' — ofueM pacTBOPa WIEKTPOTHT, CM°;
M, — MACCA KAToAA, I;
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M, = MACCA KATOOA C BLIeNHBIIeHCH Meario, )
" — KOMUEHTpaUMA MeIH, HaillenHas o TPAIyHPOBOUHOMY TpadHKy, riomt;
At = MACCA HARSCKM, I.
4.2 Macconyw gomn Meau (X)) o npomenTax, B oIyuae onpeaeneHng ocTapineficd o aneKTpoaHTe MenH

OTOMETPHUECKHM METOIOM, BEMHCIANT no opsMyie

X o {m:—m,j-lﬂﬂl_l_ my- ¥ - 100
[ mgby

rae F — ofbeM pacTEOPa HIeKTKRTHTA, Ch7;

F| = obhes ATHKBOTHON YaCTH PRCTROPE, CMY
M, — MACCA KATOOA, I
M, — MACCA KATOAA ¢ BLASTHBILEACH MEALKD, I
M1, — MACCA Menu, HalileHHAA N0 TPAnyHPOBOUHOMY Tpadmy, I

M — MACCA HABECKH, I.
(Himenennas pegaknnd, Him, Ne 1)
4.3, Packosae i pesniLTaToR NApaieIs ey onpegene HHi He D0 8HE NPeBLIUaTE 3HaUYSHHR Toye-

K MBIN PACKOEISHHH (4 — NOKazaTelk CXOIMMOCTH TIPH # = 3), YEA3AHHEIX 6 TAGIHLE.

Maccosan gons sean, % a, % D, %
O 50,0 ao 8O0 axnmes. 015 2
Cu 8000 0.20 03

(Himenennas pegasuna, Him, Ne 2).

4.4, PacxoxneHHd pe3viaLTaTon AaHATHIA, NOOyHeHHBIX B OBV PAaHYHLIX JabopaTopHax, WA IByX
PEIVALTATOR AHATHEL, TTOTVHEHHBX B OIHOH Ja00paTopuH, HO TRH PATTHUHBIY veonuax { [} — nokasateilb
BOCTIPOMIBOOHMOCTH), He OOEHEL NPeBLIATE SHaYeHMH, YKasaHHBIX & TabnHue.

4.5, KouTpoilh TOHHOCTH PERVILTATOR AHATHIA NPOEOIAT Mo [ocvIAPCTREHHLIM CTAHIAPTHEIM ODPasam
OAOBTHHEX GPOH3, BHOBE YTREPAIeHHEM no FOCT 8315, & coorseTcrenm ¢ NOCT 25086,

4.4, 4.5 (Bpenens GonoAnHTeNLE0, Hiv, No 2).
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2. ¥YTBEPAKJIEH H BBEJAEH B JIENCTBHE Ilocranosaenwem Nocynapersenmore komurera CCCP no
cramgapras ot 10.10.79 No 3599

3. CranmapT noanecTsn cootseTeTever CT COB 1527—79
4. B3AMEH I'OCT 1953.1-74

5. CChBLMOYHBE HOPMATHBEHO-TEXHUMYECKHE JOKYMEHTBI

Doommaveniwe HTIA, wna Hanmep pazaena, Ofeananenne HTA, na Homep pisges,
KAFTOPELE SUHE COBLIKA M¥METE, MOOnYAKTL KOTOF D DA s SO LK OVHKETA, DGANYHETS

MNOCT B.305—97 4.5 IoCT 420775 2

MOCT 613—74 Bronman wacTs IocCT 4461 —77 2042

MOCT 614—a7 Bronsas wacTh rocT son7—24 Beonmas 2acTh

FOCT B50—2001 2.2 IOCT 545775 X2

MOCT 19552749 23 MocCT 5841 —74 12

FOCT 1955.5—-79 13 IoOCT 6563—75 2 a2

MOCT 1955.5—79 143 IoCT 660177 12

FMOCT 2062—-77 12 IoOCT $656—T75 3.2

MOCT 3760—74 12 IoCT 10484—78 12

FMOCT 3652 —a0 21 IoCT 15300—87 22012

MOCT 4104—709 12 IOCT 2286777 2

FOCT 4204—77 22 32 IOCT 25086—87 1.1, 4.4,

6. OrpadseenHe cpoka IeHcTREA CHATO N0 NPpOTORK0AY Ne 5—094 Memrocyzapereenmors CoBeTa 0o cTalaap-
THIAHHH, MeTpoaorns M cepriduncaman (HYC 11-12—94)

7. H3IAHHE ¢ Hamenenuama Mo 1w Me 2, yioepmacnusive B despane 1983 r., asryere 1990 r. (MY C
b—%3, 11=90)



