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Bumucka u3 npukaza ITK CCCP M 229 or I8 wmag IS4 ropa.

7. 4MHMCTELCTAY PeomoryH ¥ oxpaHx neAp Kasaxcuoi SCP,
TA8BHHM YHPUNASHAAM N YNDaRACHMAM IEOJNOTUY U OXpaHH HEAD
npu Coserax LMHUCTDOB COR3UHX pecnylluK, HAYYHO-HCCH2L0BE-
TENBCHUM MHCTATYTaM, OpTranusauMaM K yupesenusd [ocreonxoMa
CCCP:

a) 00s34Tb NATODATORUY MpPM BWICAHCHKY KORWUECTBEHIlHI
ananuaos reoNOlMYECKUX [PUS OPHMBHATL «8TOAH, DEKOMEHAOBSH=-
¥we TOCTamy, 2 rTawke HayuHwM coBeTOd, NO Mepe yTBBDPHMACHUA
nocasgHux BiihCoM.

llpn o7cyrerouu TOCTos u MeTOAZO0B, yTDepRAEHHNX BikCox,
PaspeuMTE BPEMGHHO NPUNGHEHHE NETOAKX, YTEEPYASHHWX B N0pAd-
K8, MDEAYCMOTPEHHOM npuxasow or I noadSpn I9S4 1. N 998,

B) BHLAGAMTD NML, OTBETCTBEHHWX (8 BHNOJIHERWE snasoparo-
PUAMY YyCTANOBJNEHHUX HACTOAWMM NPUKA30M TPEGOBAHMH K NpuMOHS-
HMD Hauoonee MPOPDECCUBHNX METOL0B auanuaa.

llpunoxenue 2 8,§ &. PasMzoxeHus WMCTPYHLUMA Ha mecTax
BO ¥30exanue BO3MOXHHX WCKaxeHW# paspewaercs ToAsKO Qororpa-
fuuecKuM MJIH SMOKTPOrpaQUUECKHM NMyTEeM.



MHHHUCTEPCTBO TEOJIOTHHA CCCP

Hayunuii Coser no anaamtuueckum metomam npn BHMCe

flnepro-Puanseckue mertoan

Muctpykuus Ne 246 -G

OJIYOPECHEHTHOE PEHTTEHOPAIMOMETPUYECKOE

ONPEJEJEHHUE UPKOHHs B FOPHBIX IIOPOJAX,

MHHEPAJAX, IIHPKOHUEBDBIX PYJAX U B NPOJAVYK-
TAX X TEXHOJIOMYECKON TMEPEPABOTKU

BeecoosHbii HayuHO- HCCAENOBATENBCKHH HMHCTHTYT MHHEPAJBHOIO ChipbH
(BUMC)

MOCKBA ,1869 r.



B coorBercTsux ¢ npukasox I'ocreonkowa CCCP K 229 oT
I8 manm 1964 r. MHCTpyKuuA ¥ 96 ~ fl0 paccMoTpeHa W PEKOMEH=-
A oBaHa Hay!mbm CoBeToONM N0 AHANMTUYECKHAM METOXAM K NpUMEHE=
HUD ANR aHanusa pAACBHX npol - Ul KaTeropusd.

(NlpoTokon ¥ I4 oT 26.XM1.68 r.)

Opeaceznarens HCAM B.I'.CoueBanoB

[IpexcenaTelss CeKLUn
ANEPHO~M3AYECKHX METOZ0B AJJlflkyGoBNY

Yuenuit cexperaph P.CoPpugnan



HHCTpYKuMA ¥ 9% - AP pac—
CMOTpPEH8 B COOTBETCTBUA C NMPUKA-
30 ['ocyzaapcTEEHHOTO I'€ONOTHYEC—
Koro kowutera CCCP W 229 or I8
Maf 1964 r. Hayunus CoBeTON MO
AHANUTHYSCKUM MeTOoZaM (IpPOTOKOX
F I4 oT 26 aeradps 1968 Ir'.) B
yreepxzena BUMCow Cc BBEeAgHHEM

B zmedcTBue C_1 ceHTAdpa 1969 r.

O YOPEClUEHTHOE PEHTTEHOPAZNOMETPUYECKOE ONPEAEJIEHUE
liPLOHHA B TOPHMX TMOPOAAX, YMHEPAJAX, LMPROHMEbbX
PYAAX ¥ B MPORYKTAX MX TEXHOMOTMYECKOH HEPEPABOTKH

CyaxocTs werozxa
2,344
Linpkouu#f onperennwT PEeHTTEHOPaZHOMETPUYECKUM METONOM
C MCMONb30BAHAEM DEHTIEHOPAZAUONETPUYECKOTO 3HANM3ATOPE
"Munepan~2" unu "MuHepan-3". AHanu3 BeAYT N0 Kx — NUHUAM
XapaKTEePUCTUYECHOTO WUBNYUEHUA LUPKOHUA C NpuMeHeHueM aud-
PeveHunanpiux QuapTPoB u3 pyCsaus ( RLLO; ) ¥ CTPOHUMA
( Sz0 ).
OnpeseneHun UMPKOHUR MewanT CTPORUMEA, Topuit W BUCMYT,
B NPUCYTCTBUM KOTOPHX NOJYYAWTCH 3a8BHiEHHNE PEe3yNBTATH
(cu. Tabn. I).
Tad6nuua I
KonAuyecTBO LMPKOHMA, DKEUBAJNEHTHOE 1% Memapmero
aneueHTa (UMPKOHHEBHE IKBMBANEHT)

Mewaomu#t snewenr, I Crporunit Topu#t __BucuyT

OKBUBAJIEHTHOE COZEp~
Z3HWE LMPKOHMA, % 0,25 0,14 0,05

MeToz peroMeHAYETCHA AAR OnpeneleHNA LUMPKOHWA, ECIR Me-
LapmUe SHSUEHTH NPUCYTCTEYN? B KOJAMYECTBAX, HE BH3HNBADIHX
CyMeCTBEHHHX DOTpeasocTedl B ero ompejcaeHmd. ECin xe memaw—
MUEe 37EMEHTH NPHCYFCTBYDT B 3HAVYMTEABHHX KONRYECTBAX, M



COZEpRAHUE HX nsnecwnox/, TO METOZMKA MOXET NPUMEHATHCH,
HO M3 pe3yIbTaTa aHANN3A CAECAYET BHYECTH IOMPABKY, KOTODYW
HaxozAT, yMHOKad COZiepPxaHMEe Meuaplero SAeNeHTa, BHPAXEHHOE
B MpPOileHTaX, Ha er0 LMPKOHUEBHH SKBHBANeEHT,

lUnpKoRu#t onmpezensmwT OTHOCHTENBHHM METOZOM, CpaBHBBAA
MHTEHCABHOCTH 3HANUTHYECKUX JNUHKYE IMPKOHMA, COAESPXALErOCH
B uccrezyemoi ¥ aTazoHHo#t mpoGax. llupkoHufk MoEHO onpepe=-
XATh B TOHKUX MAW B NPOMEXYTOYHHX CJIOAX HPOG.

[lpn #3MEPEHUAX TOHKUX cnoeB (BeCc NpoS6w ~ 30 MP) M3~
MEeHeHWe coCTaBa MAaTpULUH (HANONHUTENAR) NpOOH NPaKTHYECKH He
OTpaxaeTcs Ha MHTEHCUBHOCTM anHamuTuyeckofl aunuM,. [ipn usme-
PEHRAX NPOMEY.YTOUHHX CHoeB MPOOH (Bec NpoGH I I') MHTEHCHB-
EOCTh aHAZNUTHYECKOW AMHUM IABMCUT HE TOJBKO OT COZepxaHuf
UMPKOHKSA, HO ¥ OT COCTaBa MATPUUN NpoCh. MaTpuunuit afdext
yCTpaHAwT, NMpHMEHAS crmocol “PUNOTETHYECKUX 3TaNOHOB" (cmno-
co6 "nounosxu")z.

Neroguky usuepedHuli BHOMDPADT B 33BACUMOCTH OT KOHKpET=—
HHX ycnoBult aHanuaa“. MeTozauxa M3MepeHuWi#t B TOHKMX CAOAX
PEKOMEHAYETCA AJAR 8HANM32 HECONBEMUX KONUYECTB MATEpUana
(HanpuMep, NMpu MUHePANOTMYECKUX UCCIAE0BaHUAX). MeToxuxa
OYeHp NpocTa, He TpeGyeT AOMONHATENBHOTO OGODYZOBAHUA M
Nno3BongeT OnpefieaATh LMPKOHUN B NOPOMKOBHX Hpo6ax npu CoZep=-
¥aHun ero Sonece 0,08%.

MeTozauka uamepeHuil B NpoMe~yYTOYHHX CHORX obGecleynsaerT
Ayduuit KOPOT YYBCTBUATEABHOCTM ¥ PEKONMEHAYETCA ANA aHAAM3A
1po6 C MEHBEMMM COAEPXAHMAMA UUPKOHMA = OF 0,02% ¥ bHue.

TipaKTHYeCKM METOXMKHM 0NpoGosaHH #o cozepxannit 220,
10%.

10 nanHHM MCCAEZOLAHMN KOIPPUUMEHT Bapuauuy NpH Onpe—
AeAeHMM LUMPKOHMA DEHPIEHODANMOMETPHUECKHM METOZOM COCTaB-
nger 19-9% upu cogepzammsx 220,  or 0,05% 720 I% u
8-2% npu comepxanuax Zx0, or I% zo 10k

x/ ionepraune CTPOHUMA MOXHO ONPeAEGNUTH PEHTIEHOpPanMOMETpU-
YECKUM %eTOZOM (CM. MHCTPYKuMO HCAM M 95-fiQ) C_npuuexe=-
HacM augdelLesuManbaux (uabTpoB U8 Opowa (KBr ) u pyou-
zan ( RbCOs ).

s



¥ 96-fi0

I Tadawua 2
JonycTHNHE paCXOEACHHUSA
Coznepzanne ZrO2 JonycTuuHe pacxoxjcRuf
% OTHe %

5 - 9,99 7,0

2 ~ 4,99 7,9

I - I,92 I4

0,5 - 0,99 20

0,2 - 0,499 26

0,1 - 0,199 29

0,05 - 0,09 45

PEHTTEHOPAZIMOMETPUYECKOE ONPEAEIEHUE LMPKOHMA

B TNPOMEEYTOUHHX CIOAX®

MeTOZ DEHTIeHOPATUOMETDUYECKOTO ONPEACNCHMA LUPKOHHA
B NPOMEKYTOYHHX Cn0AX paspadorad B.H.HHxuTvHHM, J.A.0C0-
neHuesHyd ¥ B.AJCuaoposuu B 1967 I,

I.
2.
3.
“‘.
5.
6.
7.
8.
9.
I0.

PeaKTHBH ¥ MaTepualH

Kanmsuyuil yraexucau#t (I00 r)
Pyouzuit yraexacmu# x.4. (2 r)
Oxncy amouuenna (20 r)

Oxucey menesa (20 r)

Isyoxucs xpemana (100 T)
Oxuce marsua (I0 r)

[ATHOKMCH BBOOHE Xo.4%. (I T)
OKHCH CTPOHOMA XeYe (2 T)
Oxmcp rTurawa (10 r)

JIByOKMCH LMPKOHME X.%. (20 I)

x/ Buecena B HCAM RounmexcHolft anaiuTavecko#f naGopaTopue#t
TOM9 LHUT'PA, 1968 r.



¥ 9%6-Ad

I1, NonucTUpOR B BUAE NYAPH MAM CYCNEH3MOHEW MapKK
"B" (KyckoBcKui xumuyeckuit saBoz MoCKoOKCKOM oGmacTyu )
unn mapkyg "MC-C" (TopaoBCckull a30THO~TYKOBHI 3aBoj)
- 0,3 I Ha npo0y. [OAKCTUPON MOXHO 38MEHHMTEL NOAUXIODBUHA-
n0BOY cumoxoff cycneHsuorHou ([IXB) - I,I r Ha npoGy.

12, TNlapadun ana nacdopaTopHux uexnefl, ouum. (I00 r).

13, 9ranosn. ['OTOBAT CaczyomaM 0O0pa3oM: CepyT HABECKH
no I r u3s 20-30 npoG, COAepxaHuEe UMPKOHMA B KOTOpPHX yCTa=
HOBNEHO XANMYECKHUM NYTeM. ACTHHHEM COZSPEAHUEM UUPKOHUA B
aTanoHe CuMTawT cpejHee apuueTuveckoe M3 CoZepxaHMH uUMp=
KOHUA BO BCEX B3IATHX AJAA [PUTOTOBREHUS 3TA0HAE NPOGEX.

CozepRaHud LUMPKOHUA B 3TANOHE X B aHAIM3NpyeMoR npole
JONXHN OWTH GAU3KK, NO3TOMY NPATOTOBAANT HECKOJNBKO 3TAJOHOB,
COZEpXAHME LMPKOHMA B KOTOPHX Z3HO B Tadauue 3.

TaGauua 3
Conepxakue uMPKORMA B NpoGax M B 3TaNOHAX

Avanasor cozepmaHuit MipudnusuTensHoe coacpxanue
2r0; B npoGe, % B_3TajoHe, %

0,0I - 0,99 0,1 -1,0

1,00 - 4,99 2,0 - 4,0

5,00 -14,99 3,0 -12,0

Annaparypa u 060pyAoBaHiie
A. BHOYCKaEk0€ 1POMywICHHOGTHD

L. PesTresopazuoMerpryeckult asaausatop "Munepan-2"
iy "Munepan-3" B KOMNNEKTauuu, BHNYCKaeMofi 3aBozoM.

2. PazvoaxkTuBHEH# u30Ton Tu - I70 akTuBHoC 0 0,1 I 3KB
pazus.

2. Becu ananurnueckue AJB-200.

4. Tipecc ruzapaBanyeckuit na 200 xr/cuz, BuNyckaeuufi 3a=
BOZIOM "duanpucop" ¥ 2 (puc. I).

S, lixad cyunnsnuft Ha 200°C,

6 Crynnu PaplopoEne € NecTHKAMHA.



Puc. I. lipecc ruzpasnuyeckufl (oGuuit Buz).

v Yaxan KOt 1

p———— -

b —

=17

Puc. 2. CraxaH ANA CMEMMBAHUA HMCCIEHYEMOTLO MATEpUaIa
¢ MONACTHPOAOM, CTaKad M KDHNKA BHMOOAHEHH U3
Hepzasepmeft cTamd, malléa- a3 naTyHU.



¥ S6-f¢

B. CneinuanbHo M3roTOBIAEMOE

I. CrakalN C nuoTHO BakpwBapmelica xpwmxkoff B ¢ waliGol
(puc. 2) ANA NepevelnMBARUA UCCHEZYEMOTO MaTepuana C MNOAH-
cruponoN = I0 wr.

2., OnpaBa zasf npoSH K3 oprcTekna (puc. 3B) - 3 mT.

3. OnpaBa Aa8 ROAJNOEXM M3 OPrCTEKNA (pPUC. 3A) - 3 LT,

X0z aHanu3a

I. DogroToBxa npo6 K aHAAU3Y

AHanu3UpyeMHe NPOCH, WCKYCCTBEHHHE CMECH M 3TAJIOHW Opec--
CYOT B BUZE MIOCKONAPANTIENbHHX AMCKOB-TA0NETOK C OZMHAKOBON
INA BCEX U PBBHOMEDHO} NOBEPXHOCTHOR ILIOTHOCTENe

B kauecTEe CBR3YDmMEI'0o BewecTsa MCHOAB3YOT MOAUCTHPOA
WI¥ TOAAXJIOPBAHMIOBYD cMony. HaBecky I,2 © mcTepTofl Ao
200 wem npo6H ¥ 0,3 T DOAXCTHPONA BHCHOANT B CTAKAH (PHCeZ,
4), B KOTODHR NpezBAPUTENBHO NovEWAwT waitGy. CTaxaH saKph-
BT KPHEKOM M SHEPrUYHO BCTPAXHBAWT B Tevenue I MUHYTH.

U3 moayuernHo#t oxROpOpBO# cmecu Gepyr I,25 r, 3acunanT 5
npeccdopuy (puc. 4), NOBOPOTOM MODEHA pPAsdpPaBHABADT CMECH B
TOpU3OHTANGHON NJIOCKOCTM M npeccyoT B Teyense I MMHYTH N0x
AaBnesnen I50 Kx'/cu‘2 (no wanomerpy)s CnpeccoBaEHyp Talner-
Ky BHT&IKWBAKT NOPUHEM M3 LMIMHADA OpecCPopMH M MapKUpyoT
ee MAPHAM KapaHnamoM. Takuum Xe 06paaoM IPOTOBAT TalneTKH
¢ NONEXNOPBUHAJIOBOK cmomolt, cuemusas I,I r npo6u u I,I r
NIXB; B npeccopuy 3aCHNANT 2 I' NOAYYEHHOW CMECH,

[NoAROXKY M3roTOBJARDT TaKkxe B BUAE TaCJETKH U3 CMOCH
0,75 © ABYOKHCH iupKoEus ¥ 0,25 r nmomacTupona uam IXB.

[I. MlogroroBrna npuéopa K pagore

Hpudog NpoBepANT ¥ HACTPAKMBANT MO npuiaraeoff X HeMy
ABCTpYKUMR®, [lpx BacTpoilke npméopa CAeAyeT yCTaHoBATH TaKoH
KoadduuMeHT YCHICHHA ¥ TAKYD MMDHHY OKHA ANCKPHNMHATOPS,
yToON OTHOMGHHE KXOPHS HBAZPATHOIO M3 CKOpPOCTH cvyeTa (oHa K
CHKOPOCTH CYETA NOAEIHOrO CHIHANA OHJNO MAHMMANBHHM.



i 96-fP

s § § ey
55 s

A

33 - Uq;

Puc. 3. OnpaBw M3 HIEKCUIZACA:
A - zna nopmoxxu, B — zam npoGu (Macuwrad mo
BEPTUKANM YBEJIUYEH B 5 pas).

PC. 4. [IpUHBARCKXHOCTH ZNA OCHDPERENCHUA UMUPKOHMUA:
NOAJNOEKA; 2 — OHPaBa AAR NOZIOEKM;
onpasa AnA npoOH; 4 - npeccgopua;
Kaccera anA npod (npoﬁoﬂepxaTensf;
cTakaH AJA CMEUMBAHUA MCCHEJYEMOTO
MaTepUaNa C MONUCTHPONOM.

1

WO
LI}



N 96=50
Ins npoBEpKN leperpysox ycunurenbﬂo—perhcwpupymmero

TpaKTa npuéopa n3MepsnT WHTEHCHUBHOCTD M3AYYEHHA OT ~ [%~
Horo # ~ T10%Z-HOr'0 UWPHOHWEBHX 3TAJOHOB NPU DABJIUYHRX
PaCCTOAHUAX MEXAY MCTOYHUKOM W HpoGoli, HauMHafA C Gonpuero.
flo I%Z~HoMY BTajAOHY BHUMGIAANT COAEpKAHUE LUPKOHMA E T0%-i0M
JranoHe, [IpM NpUOAMREHUU MUCTOYHMKA K NpoGe BHUMCIECHHOE
cozepxaiue B I0f=HOM DTaNOHE JOJRHO DPABHATHCA GakTUYECHOMY
C OTHKJAOHEHUEM b Tipeaenax owMOOK M3uepeHuit, [lonyveHue MeRb—
WAX pe3yABTATOB 03HAYAET NOABACHUE NPOCYETA UMNYAboOB. B
TAKOM Ciyyae CleAYeT YMEHbuMTEH UMIYABCHYO 3aTPYy3ry upuoo-
pa, YBENIUYUB PACCTORAHUE OT UCTOUHMUKA ZO NPOOH.
Inddeperianbide (UABTPH U3TOTOBAAKT W3 COEAMHEHMU
crpoduus ( Sr0 ) u pyouaus (Rb,C0;). cnoco6 pacuera u
MPUTOTOBACHUE ONMUCAHN B WHCTPYKUMM, LPNIOREHHON K 11DUOODY.
A OCYAPOBKA PUABTPOB UITOTOBAAKT 10%—Hue nanyyarenu
W3 YPAEKACAOT'O PYOMAUA M NATUMOKACK HNOGUA. PaslanaHc npose-
PAOT Tarke HAa "nycrux" npofax, NpUroTOBJNEHHHX U3 CaCoa.
SiOZ. AL 05, PeyOg n T.d., ne coxepxauux Zrl, .

Il OnpeneneHne cCozepxanHuf LMPKOHUA

I. B ogHO u3 I'Hesp NpoGoxepxaTelNs (PHUCe 4) YCTAHABINBAKLT
onpasy ¢ 3akpenneHHo#t B Helt nozmoxmuofl; B xpyroe - nycryp
onpasy AnA MOANOXKH,

2. OnpaBy ¢ npoGoii cTBBAT B r'HE3x0 NpoSoAepxaTens lo—
BEpX MYCTOR onpaBH ANA NORJOXKAe

3, lpoGozepxaTens BBOAAT B WTATUB 1pHOOPA M YCTAHABIU~
BaWT ero Tak, YTOOH Ha npoly 1a/aj0 M3AYYEHWE WC. OYHHKA.

4, auepAwT CKOPOCTH CY&Ta (MUMO/MUH) OT NPOGH CO CTPOH=
uuessm { Nap ) ¥ pyOumuessm { Nnp ) GuanTpaun. 3arew
onpaBy ¢ npoGof mMoBopauMBawT HA 180° u K3uepaAnT CKOPOCTH
cyeTa ¢ 000MMM QUABTPaMM B 0OpaTHOM NOPsAKe ( Nﬂpl N%p Yo

5e OnpaBy ¢ mpolo#f noxemawT B0 BTOpoe T'Heaao npobozrep—
XaTens NOBEpX ONpaBH C MOZNOXKOU 4 B MEPAWT CKOPOCTH CYETA
c oGouuu JuabTpan# OoT npolH € (OZNOXKOM: N?ppiNﬁuw3 N:mp;

N;mp, « [l0BEpEYB npoGH Ha IBO°, [OBTOPANT U3MEpEeHue
CKOPOCTH CHETa C 060MMM (HIBTpaAMH,.
smepenne xaxzaofi cepuy Npo6 HAYMHAWT ¥ BAKAHYABANT H3ME-

10



le 96-fld

peHdeM aTajoHHoli NpoGH u nycro#t (Hyaesoit) npoGu. fipn cra—
GunbHO pavoTanmelt annaparype ITaAOHHYD U NYCTYD npoly U3—
MUDRAOT 2-3 pd3a B AcHb.

DPopva 3aUNCH A3uepeHUll mpuBEeReHa B Tallle Se

pOAOAXITEHBHOCTE U3MepeHM#t OfZHON NpoOH CoCTaBARET:
10~-I2 wmityT \pU COAEPEBHUAX Zx».-o2 > 1% (no I uMH. Kaxgoe
#3vcpedne)s 18-20 mauyT upu cogepmaHumn Zr02<1% (no 2
JMHe KaXn0e ulsepeHue).

IJ. Buyycnerue pe3ynbrarTos

Cogepsasue 210, B npode (C“p) paccydTHBaWNT 1no Jopmyne:

_ g - C}r
np~ T3, .fnp (¢9)
Benuyund, BxozAmse s pacyeTsHyn dopuyny (I), oupemensoT
CRERYOWHM 0Gpasom:
I, llo pesynpTarau uamupednit nycrol (HyneBo#f) mpoGH onpe=-
ICAADT CPEeRHON BEJWYMHY pa3zdanaHca PUABTPOB A,
A°=(N;‘ N:)cp.
2. [lo peaynpraram w3mepeHUdd aranodHolt M uccuegyewmoit
npo6 6e3 MORJNOXKA ONDERACAANT CPEAHOD Pa3HOCTh CKOPOCTEH
cyera C OfHUM 4 ZAPYrUM DUABTDaMU
By =( N-lw - N.;T )cp -
Bnp = ( Nop = Nrplep
3, OnpeneasoT 3HaueHud Jnp U . Jpr o
NpoNOopLUOHBIbHHE HHTEHCHBHOCTH aHANMTWUECKUX JNHHAR OT Mccre=
Zyeumolh ¥ aTasoHHOW npod

c

Inp = Anp - Do
Jar = By~ Do :
4, Tlo peaynbTaTaM M3MepeHKM aranoHHo# ¥ UcciexyemoH
npo6 ¢ nMoAnOXKOM OmpeZeasoT CPEAHOD PasHOCTh CKopocTredl cue-
T8 C OAHUM ¥ ADYTHM QUABTDOM .

Bpr - ( N-r;aar - Nowr ) cp

An‘ﬂP = (N’an -~ ‘N—“n;np)cp

Ir



v 96-0¢

5¢ QipeyenfnT METEHCHBHOCTDH M3AYYEHMA AHATMTRYECHOH
NMHAY OT NOZJNOEKU TDH NEDEKDHTHMY ee ITAnoH¥Dd ( T, .r )
u mccnenyeuof (  Jaap ) npoGamd.
Tner = AnvaY - A':n'
3n.np = A nenp ~ A ap
6+ Buyncaaot sHaveuse O .o
Snp = gn.np
n.37
W [0 ApEABAPHTENBHO YCTAHOBICHHOR BaBUCRMOTA L =4 (8)
HAXOLAT BEAMUMHY 1np (pUC. 5).
[ipusep pacyeTa BCEX BEJNYHH NPUBEAEH B TR0ALUE 5.

TlocTpoenze rpadmua

3asucmuocts 1 = f(5) (cu. puc. 5) womag onpeze-
IUTH KaK DKCMEPMMEHTaNBbHO, TAK W PACYETHHM IYTEM .

Ius onpefieneHud 3aBUCUMOCTH i=f(S) sxcnepu~
KEeHTaJNBHHM RNyTeM HPUTroTOBAAOT 10 mpod ¢ OAMHAKOBHM COACPRE—
aveM 2r0, (5%) u pasnuuHaM CocTaBOM HanoaHureneh. Co-
CEaB Npol YKasaH B TaGuAuUE 4.

TaGmyga 4
CocraB npo6 A NOCTDPOEHUA Ipafuua

¥ N CozepxaHnue ABYO=-

KUCH UUDKOHNA, % LocTaB HanoMHUTeNs

510,

CaCo,

Al,0;4
54. 810, +Iu. CaCOy
5y. 810y + Iu. AL, 04
Iy Fe,0;+ 54.CaCly
I4.TiD, +24.510,
Ty 5i0, +I4.Ti0,+T4. AL, 04
T4 810, + I4.Mg0 + Iy.CaC0s
T4.Si0, + Iy, F6203+IHvTL02+I'{.Ca(‘.03

W o0 ~30 WUV & N
LU IR IRV, BNV IRV, IRV, BV, BNY [N

b~
o

12
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Puc. 5. [padux aasucumocty i=f(S)
0 - 3KCIOEDHMMEETANBHHE TOYKM
X - pacCUMTAHHHE TOYKH

npe m-%ar = 2,087

I3
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Tacauus S
Pt
» dopue 3anmca xaweperiit
R b ~C BOMACRNOR Eoa noangwry ST R IF S eep
na apod CXOpPOOTS CueTA BMO, C Pajsocre cxopoctref Cxopocrs cyuta PesnoCTH Cxopoutel _“ ) 3, . -
g @Ilfgpﬂl (TMC.uwn.(kMu)  coera (tuc.lau.-ua.) unguco:i’c fuxnT<  cuera (m..ﬁn./.m “dne dnp |2 B0, =-—"*—3 Lpp (et
pasi (TuC.AMO./uNH) eyt 3. Lop
’. » S ! ] 1" h
N"*‘P K""" '\'r A'“'"‘ Kn: xfa “na "nn Aﬂﬂ /
Y e
I, Hyxedan 58,37 55,80 2,57 2,60
npoGa 58,42 55,79 2,63
2.  Praaon 148,39 101,98 46,4] 46,04 92,28  £5,57 26267 26,73 19,71 | 24,C 1 1
k3 149,15 102,69 46,46 92,06 65,27 %,79
4,87%
8,  Dpoca L1419 100,65 854 43,57 2,67  €3,79 gbarz 27,30 16,27 | 24,70 0,85( Q%N %3
» 221 148,75 100,14 43,61 92,93 65,24 27,12 J




K 96-fd

NaMmepuB ITH mpoCH C BHOPAHHHM 3TANOHON, ANdA Kaxzolf

W3 HUX ONPEAERANT Sp u tnp
. Jap - Cy
inp = .5£Ef.__l_
ar Cop
[lo HalaeHHUN 3HAYSHUAM J nmp = Snp CTPOAT rpafuk
i=f(S).

Onpezenchie sasucumoctn 1=F(S) pacuersum nyreu
npuBeZIeHO B METOAMYECKUX YKASAHAAX MO NPOBEAECHND Wiyopec—
iEHTHOPO DEHTIeHOPaZUOMETPUYECKOND aHAAU3A .

PEHTTEHOPAL.O.E1PHYECKOE ONPEIETEHUE LMPKOHUA
B "TOHKUX" CAOAX™/

MeToA PEHTreHOPAAUOMETPHYECKOro OlIPpeAENEHNA LAPKOHUSA
B "ToHkux" ca0AX pa3padorak B.A.JebiuuruM u MK.I.Ocunosoit
B 1967 r.

PeakTUBR W MaTEpUAIH

I, Ageron

2. Kannjonp, pacTBOp B aueToHe. HOHCUCTEHUHMA PacTBoOpa
AonxHa OHTH Taxoih, YroON JUIBTpOBANBHAA Oysara, ChMOUYEHHAs
WM, HE KOpoOuaach.

3. PmarTponanvHan Oysara.

4, Jranonn u "mycras" (Hyaemafd) npoGa. [IpUroTOBAAVT
T8K ®e, Kak ¥ onpeaensewse NpoOd (cu, paszen "xoa anazusa").

B xavecTBe 3TajioHA MCMOJB3YOT MCKYCCTBEHHYD Npo0y, lpk-
TOTOBIEHHYD H& OCKOBEe "nycTol" nopozH, Gauakol no semecTBeR-
HOMY COCTaBY K aHanuaupyewolt, iu6o npoGy, coaepxaHiue ULUPKO-
HUA B KOTOPOJi YCTAHOBIEHO MHOTOKDATHHMM XMMUUECKHMVM Onpeie-
NneHunMR. Tlpn ananuae npol, colAepXaunx A0 5% UNPHORZA, Npu-
MEHADT 3TaJOR C I-57 UMPKOBMA; DM onpejeneHuu OONES BHCO-

x/ Brecena B HUAM xomniexcHo¥ pag4omeTprueckodt naggueﬁ Typr=
MEHCKOM reozoruuecrolt axcnezumumy I CM TCCP, 1368 r.
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¥ 9%-fe

KRX COAEPXaHU{l = 3TANOH C CONBLMM COZEPXAHAEM UMDKOHUA.

B KayecTBe "nYCTOH#" npoOu RpUMEHROT AUGO TY Xe OCHOBY,
K0TOpaf MCMONB30BANACH LA NPUTOTOBIEHAS ITANOHB, AKGO NPo-
0y, He CONEpEAUYD LUPKOHMA ¥ CNU3KYD MO COCTERY K Mccue-
Ayexbu npoGay. Wcnonb3oBaHue s xavecTbe "nycTo#" npoGu
TOHKOPacTEpPTOTr0 KBApUEBOr'O NecKa He EW3WBAET CymeCTBeH-

HHX MOPpEmHOCTeR B ONpeNeNOHWN LMDKOHUA.

AnnapaTypa ¥ o0opyxoBaHHe

I. PeHTreHopaznomeTpuyeckult asanmaarop "Munepam~2" unu
"Munepan-3", Bunyckaemuii saBopou "T'eonoropaasezka”, liesun-
Tpax.

2. WCTOYHMK HU3AYUE€HWA; DPAXMOAKTHBHHHU m3oTon Tyau# - 170,
akTupHocrsb 0,02-0,2 I 3KB. paauf.

3. TopamonHne BecH Ha 200 Nr.

Xox aHannaa

I. NoxrotroBska npo6 K aHanu3y

HaBecky 28-82 mr mpoGu, pacrepro#ft Ao - 200 wem, Gepyr
Ha TOP3MOHHHX BecaX G TOYHOCTHD A0 0,1 - 0,2 wr,

Va3 ¢uapTponansHolt Gywaru npoceykoff sapesant 2U~30 Kpyx-—
KOB Z4aMeTpoOM 54 MM ¥ YKAAANBAOT MX HA AHO CTAKAHA, BXOAA-
nero B KOMNJEKT npuGopa. B cTakal BBHHYMBAWYT BKIGAHN, Ye—
pe3 OTBEpCTHE KOTOPOTO BCHNanT B CTAKAH HPOSY M HAARBADT
3=4 nz auerouax/. CraxaH aaKpwBapT yuCTOR KAIBKOR M pesu-
HOBOW# KpHukO#, HECKONBKO paa CHJBEO BCTPAXWBANT X CTABAT
Ha pOBHYD TODM3OHTANBHYD NAOEAXKY. llocxe Toro, Kak aneroH
npodunpTpyerca yepes Gyuary, npoCy BHHHMANT U3 CTAKAHA,
CMayyBawT ee 5-6 KanjsgMM pacTBopa KaHWdoun, BHCYmMBAOT B
reyeHue I-2 MMHYT Ha BO3AYXEe M BCTABJAADT B ONPAaBY.

. Nogrororxa npaéopa K pacoTe
[lpuGop NpoBepADT ¥ HACTpPanwBaNE T8K Xe, KAK U NpH
ONpeAeNeHN: LUPKOHUA B NMPOMEXYTOUHHX CJOAX (CMe BHES).

x/ AueTOH ABAAETCA TOKCHYSCKHM BEMECTBOM, HO3TOMY BCE pa-
GOTH C HWM BHMNOJHADT NOZ TAro#t.
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K 96-A¢
w. Onpenenesue COAEDEAHUA UUPKOHUA

I. OnpaBy c npofo#f BCTaBAANT B OFHO #8 I'Hesa NpoGo—
nepxaTend,

2. lpoGonepmaTenr BBOAAT B OKHO mTaTyBa npudopa U ycra-
HaBAMBAOT €ro TaK, YTOOH M3JYYeHUE HCTOYHUKA NAZaNo Ha
npody.

3. V3NepANT CKOPOCTH CYETA OT MPOOH {MMII/MUE) €O
CTPOHLUMKEBHM ( -W;P ) ¥ pyOuauesuM ( }{ﬂp ) ¢uabTpami.

4, TIOBTODHO M3uEPANT CKOPOCTH cyeTa ¢ 0GOoMMH QUABTPa-
NH B 06paTHOM MOpsAKe ( Npo 5 Nup )e

suepenns xaxzolt cepuu nMpo6 HAUMHAWT ¥ 33KAHYMBAOT
u3MepeHueM ITaNOHHOKM ¥ nycroft (HyneBol) npoG. Npu cradunb-
HO padoTapwe# annapaType 3TAJOHHYO M NYCTYD NPOOH U3MEPANT
2-3 pasa B Jelb.

Pe3ynpTaTh MavepeHult 3anmuUCHBANT B xypHal. dopma 3anucy
noxasaia B Tala. 6.

I1Y. BuuyuciaeHue pe3ynbTaTOB aHanu3a

Cozepranue 20, g npode (Cnp) BNYKCAANT NOo dopMyne

.l = _nL. .
an K Mo (I),
e K= —o a'qrm“ ; (2)

Map ¥ My = BEC UCCAEZYEMOH ¥ BTANOHHOK NpoG, Mr;
qw ¥ Jgr = BenMUMHH, TPOMOPUMOHANBHHE WHTEHCHBHOCTM aHa~
AATNYECKO! JNMHMKM M3NYYEHUA OT NCCAEeRYewOol u 3TanoHHOK Mpol.
BeauyuHu ﬂnp ¥ I oupezeafint CJACZYOUAN 0GpPaszomM:
I. Nlo pesynsTaTam K3mepeHnfl nycroli (Hyaeeo#) npobu oupe-
eNAoT CPeZHOn BeXuuuHy paabanaHca {MABTPOB Do

A, =( Nla - N:)cp~
2. Tlo peaynpraTaM MaMepeHuil aTanOHHOM ¥ nccnepyemol

npoS ONpefeNsdT CPEZHOW BEAWYKHY DPA3HOCTH CKOpoCTek cuera
S OfHHY U C APYTHM (MABTpaNK

Anp = (N - N"np)cp
1 ]
Agr = ([31’- Nar)cp
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Ta6muua 6
dopua 3aiMCK W NpUMEp pacyeTa pe3ynbTaros asaausa
T K Bec CKOpDOCTH CYETa J= ¢
it 1 [
npod ur c QRJIETEQ!! (THC, uiH) N -X A =b-4 K % 2r0,
.N-' N“
HyneBas
npodéa 30,3 53,55 51,21 2,34 0,0
53,60 51,46 2,14 2,24
aTanon 31,4 58,99 51,26 7,73
58,60 SI,45 7,15 T4l 5,20 6,04 1,0
3408 30,3 61,51 55,87 5,64
61,64 56,18 5,46 5455 3,31 0,66
Cqp - M
A, x 2,24 Iyr = By=Be= 5,20 K "%—“M‘L‘G’O“
Byr= 7,44 an = A”P‘ A,= 3,31 33T 5,20
Brp= 5455 C. =k—="e6,0423L 40,66
P Map 30,3
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Y 9%-f0

Jo ONpeREnA0T 3HAUGHMA  Jnp M Jor

jnp ® Anp - A,
Jar = By — 3

4, Mo uaBecTHHM 3HAaueHWAM Uy Myy . Jyr  paccYMTHBANT
no dopuyne (2) xoappuument K, a sarem no ¢opuyne (I) ompe-
ReNANT COAepEaHue Zroz B HCcnepyemoll mpoGe.

[lpumep pacyeta AaH B Tadik. 6.

Autepartypa

I, UHCTPYKUMA MO BHYTPUIACOPATOPHOMY KOHTPON® TOYHOCTH
\BOCNPOM3BOAUMOCTH) pPE3YALTATOB KONMYECTBEHHHX AHANUIOL PHA-
ROBHX NpOC NOJE3HHWX MCKONAEMHX, BWMOJHAEWHX B naG0paTopufx
MI' CCCP. HCAM, 1968 r.

2. MeToZMyecKue YKasaHus MO NPOBERAEHUD (PayopecCiueHTHOro
PEeHTTEeHOP3ZNOMETPUYECKOTO aHANU38. MEeTOANUECKUE YKA3aHUA
HCAM » 3, 1968 r.

3. TeXHAYECKOe ONMCAHME M MHCTDYKUUA NO IKCIJYyaTaLny
PeHTIeHO~pajuoOMeTPUYECKOr0 ananusaropa "Muxepan-2" 1965 r.
uiy "Munepan-3",1967 r.

4, flkycoBuy A.ll., 3aliues E.l., [Ipausnrosckuit C.M. fizepHo -
PuanyecKHne METOZH AHANU3A MUHEPANBHOrO Chphfs ATOMH3ZAAT,
1969 r.
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Cnaso B negats 25.8.69, Ho%n.x.neq.la.XI.69 r.
m2335 3axas 83, Tupax 400 3x3.
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KIACCHOUEKALDNA

Z860paTOPHMX MOTOAOE BEENM38 MUHEDANBHOID CHPBA
MO UX RA3HAYGKAD & JOCTUTREMOY TOUHOCTH

Kare- HaumenoBauve

Hasnauerue aHanuza

E———

- o e e e ot

Touxoets no cpan-{

0’ KOHTpOXA i

ropus ananuaa
auany
3a !
I. 00000 TOuHWY
QHANKA
ft. lloanuil ananns
. AHanMa pAjo=-
BHX npod
I¥. AH&AN3 TEeXHOAO~
PUYBCKHUX MPOLYH=
708
Y. 0coGo TouHuli
aHansu3 Ieoxu-
MHYECKMX RpOS
YI. AHanus pAZOBHX
e OXUNKYSCKUX
npod
¥. [oaykoawyecTseH~
Huil aHain3
Yile KoYeCYBSHHHI
aHaNA3

ApOuTpaxHLit aHanus,
aHaAN3 3TanoHoB

llonKne &HeNM3N Iop-
HHX NOPOA W MUHepa-
108,

MaccoBuli ananul reo-
JIOTHYBCKUX NPOG NpU
pPa3BEAOYHHX pasoTax

i NoACYeTE 38MAacCOoB,

8 Takxe [P KOHTPOAb=-
HHX aHaJAudax.

Texywuit KOHTDONDL TEX-
RKONOPMYECKUY NpOLEC~
cOB

OnpepcAeHREe PEXKMUX U
paccesHHHX DJAEMEHT OB
u "3neMOHT 0B~CNy TBU—
KOB" npu OAMIKHX K
KJISDKOBHM COAGDXa-
HUAX.

AKani3 nmpod NMpH reo-~
XMMHYE CKUX W ZpYrux
KCCNELOBAHUAX € NOBH~
WOHHO! YYyBCTBUTONE~
HOCTHY W BHCOKOM npo-
M3BOAUTENBLHOCTE.

KavecrBoHHAR Xapak-
TEPDUCTUKA MUHEpaNb—
HOT'O GHDPBA C ODHEH-
THPOBOUHHM yKa3aHu—
M COZepEaHNR DAOMOH=-
TOB, NPKMOHAOMAR MPK
MO TAANOMBTPHYUS CKOR
CBeMKe H AD.
NORCKOBHX I'6 OAOr'M-
YBCKKHX pacotax
KaueoTBoHHO8 oOmpeze-
JNSHHE ngncyrctnnn

b6

BJEMEHTA B MUHEPARB-
HOM CHDBE. panb

Cpezuas oDUOKa B S
pa3a MeHpme ZoONyC-
KO3

TouHoCTH &HaXNM3a
AoNgHa 006CNeyUBaTh
ROAYUEHHE CYMMH
3JeMEHTOB B nhpeas-—
nax 99, =100, 5%

OuuGKy ananusa aon- I
XHH YHA4ZHBATHCH B
AOMYCKH

OuudKu aHanusa MOTYT
yRI8ANBETECA B pac—

WHPEHHHE ZONYCKU MO

0C000if LOrOBOPEHHOC=
TH C 3BKB3YMKOK.

Quucka onpezeneEds He 0,5

ZOZXHA NPOBHUATH NOXO-
BUHH ZONYOKa; AJA HH3~
KUX coZepxauuli, Ana
KOTOPHX ZOMYyCKE OT-—
CyTCTBYPT, - HO ZOro-
BOPEHHOCTH C 3aKasum-
KOM.

Omu6Ka onpeZeneHUs
AOMHHA YKIGQAWBATHCH B
YABOSHHEY AOnNyCK; 1AK
nuaxux,oonapnannh,nnﬂ
KOTOPHX ZONYCKM OTCYT~
cTByDY, ~ N0 XOroBo~
PEHHOCTH C 3AKA3YUKOM.
fipn onpeaeneuuu comep=-
XAHUY 3JINOMEHTR ZO—
NyCKBWTCH OTKIOHEHUN
Ha Q,5-1 nopazoK.

TouHoc?s oOnpeAcneHKR
He HOpPMKPYeTCH

Koajiu-
HBRAR C ZONYOKAMY(LRUOHT K
BHYTDNIEOODET OPEOFAONYCKAM

0,33
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