MIHHVUCTEPCTBO 3IPABOOXPAHEHWI CCCP

METOOVYECKWUE VKA3AHWSI

[10 ONPENEJIEHMIO BPEAHBIX BEHIECTB
B BO3IYXE

Bemryck XIX

Mockga, 1984 r.
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WMHUCTEPCTBO QIIPABOOXPAHEHWS CCCP

METOLHYECHME YHASAHAR
[0 OIIPRAENEHAD BPRIHLX BEUMECTB B BOJLY KB

MOCKHH, 1983 r.



CéopHmx MeTomUueckuXx yxasaHmit cocTaBAEH MeTOgHuUECKOR
cexuuefl Mo NMPOMHIIGHHO-CAHMTAPHOR XuUMKK MpH MpolaemHoOR
Komuccuu "Hayunue OCHOBH PHIHeHH Tpyna M MpodeccHoHANbHOR
MATONOTKR" ,

HacTosume MeTORMUSCKKE YKABBHHR PACIPOCTPAHADTCA HA
orpeneNeHHe colepxaHuf BPEAHHX BemeCTB B BOSAYXe NPOMLIIISH-
HHX MoMemeHHA TPK CARUTAPHOM KOHTPONO.

RhintYek Xix

PeyarupoHHan xoxnérua: Kyasmunux A.U., Maxegoucxas P.H.,
Oseuxun B.T.

1-79263 or 28.I10.83r. __Bax, 1943
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Tanorpafms Mzmmcreporra 3xpasooxpamenxs CCCP,
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YTBEPRIAD

3JaMecTuTe b [JNAaBHOTO
rOCYAaPCTBEHHOrO

caHugapHoro spaua CCCP
_dfm_a.u.ammo
" t

/

METOAMYECKME YKA3AHUA
0 AOTOMETPHYECKOMY W3MEPEHUD KOHUEHTPAUMK AM(2-3TWITEHCHI)-
SEHAIGOCEATA ¥ JNOEHMI(2-STWINEKCHI) @OCOATA B BOSAYXE

PABOYER 30HH
87
CeHg0-P M = 396,53

OCgH17
Ii(2-etunrexcun)pemuadochar - mpoapauHan, BASKAA, MACARHACTAR
BYKOCTy ¢ nuoTHocThy 0,961-0,996. B moge HepacTsopum, xopomo pa-
ATBODAGTCA 8 CNMpTe, sd¥pe H APYIMX OPraHHuecKuX pACcTBOPHTENSX.
Temnoparypae pemumms 190-203°C.
CGHSO\ g
P - 0CgHyn M = 330,41
CeHs)

Iudermin({2-oruarercia)ocdar ~ nouTH GecilBETHAA BAIKAR R4L-~
xoc®bh ¢ TmorHocesd 1,09-1,17. B Boge HepacTmopuM, xopoiio pacTeppa
oFcq B OPramUecKix pacTsopuredax. Termeparypa pemumu R00°C.

I. Xaparfepucrvra MeToOna

Onpegenenke -ocHoBaHo HA rugfpoause docdaros no deHona u Aaab-
wofmon onmpafcaen GadoLa no psaimy ¢ AHASOTUPOBAHHLEM DPACTBOPOM
N<IAFPOIMAUNA, B PESYALTATE Hero 06GpasyeTCsa OHPAIBHHOO COSNMHEHH:
4-0RCl=i1~830--4-HIITpoGeNs 0,

Orlop mpod ipoROIMTCA C KOHUSHTPHPOBAHKOM B BTAHOA,

llpenea maweperma - I witr » avamsnpysuod ofwems mpolw.

Ipenex usueperns 5 soagyxe - 0,2 mr/u”(npk ordope 5 a moamyxa

Jnanason wamepserwx xowmidwrpaumi: 0,2 - 6,0 ur/x>,
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Onpepenenne cneuuuuHO MpU HaNWuMK B Bo3ayxe onHoro us JIADD.
Biuanue desosa ycTpPaHReTCA B MpOLECCe aHAMU38.

[pamuiia CyMMApHOH NOrpemHoCTH H3MepeHn#t He mpeswmaer + 25%.

lpenenbHo nonycTrMas koHuexHTpaims audexnin(2-3tuiarexcui)poc-
para B sosgyxe - 0,5 mr/m°, ar(2-atwarexcun)deHundocdara - I Mr/w° .

2. PeaxTysu, pacTBOpH B MATEpHAIH

Hatpua ruapookucs, I'OCT 4328-77, 0,01 H n I0%-Huit pacTsopH.

Kucaora consuan, I'OCT 3I18-77, yn.seca I,I9 u O u pacTsop.

Napa-Hurpoanumun, TY 6-09-258-70, 0,5%-uit pacTsop. B 70 mx
BOLIH pPACTBOPANT mpy Harpesawun 0,35 r n-wuTpoaHwMHA. B naxyued-
Huli pacTsop A06aBiaaowT 4 Mi consHofl RucioTH yi.seca I,I9. Xpanar
B TeMHOH CKRIRHKS.

Hatpu#t asorncrorncmsft, I'OCT 4197-74, 25%-mult pacrpop. Xpassr
B TeMHOR CRIAHKS.

[lapa-uurpodernnauasonnft. K 3,7 wa pacTsopa n-HHTpoaHMaKHa,
NPRPOTOBRSHHOrO BHUIBYKA3AHHEM cnocofom Hobasumor 0,25 wz 25%-#oro
PACTBOPA ASOTHCTORMCIOrO HATPUS ¥ NEpeMelrBADT CTEKJIAHHOH najourofi,

[iprrorosnetne pacTBOpPA HA XOJOLY YCKROPAST Npouece 830THPOBAHUA.
PacTsop roTOBAT B [E€Hb aHaNM3a.

Crpr osTunopuit, POCT 5962-67, pexrudsnar, S6B-Hult.

Au(2-prunrexcun) permadocdar, TY 6-09-1611-73.

Hrdern( 2-awnm'eztcnx¢>oc¢a'1ﬂ

OcHoBHue pacTsopu Au{2-emuarercusn)derundocdara n muderun(2-
sTHITCRCHA) Pochara. B xonby emxocTsp 25 wi HammbapT 10 i 3THIOBO-
ro CIRPTa M B3DEMmIBADT. BHOCAT 2-~3 xanak Pocdara ® n3pemusapT bYo-
piudo. 06pen pacTBOpPA KOBOLAT JO METKM BTaHoxou. [lo pasHocT® BTO-
poro N NEpBOr0 BSBENMBAHMA ONpPeRefAnT Hagecry docdatTa B BEICAABT
conepxaxue ero B I wmx pacrmsopa.

Craxnaprhue pacTeopw ¢ konmexrpauweid 10 mxr/ma roTosar cooir-
BETCTBYWIHM pasfaplieHHem OCHOBHEX PacTBOpoB (ocaToB STEHOROH.



R'7
Penox, I'OCT 6417-72, neperHaHHuit,

OcHoBHOft pacTBop fieHona. B konly emxocTeo 25 MI HaiMBART

10 mn 0,01 4 pacTBopa rHIPOOKMCH HATPMA ¥ B3BEUHMBADT, BHOcAT 2-3
gpucraaavka ¢eHona M cHopa sapemvBawT. O6Bem pacreopa NOBOLAT 1O
mernd 0,0 n pacreopom rugpookucu HaTpuna. [lo pasHocT® B Bece pac-
CUMTHBADT cojepxanve geHona B I MI pacTeopa.

Craxnaprsufl pacrpop fexona ¢ xoHuentpauue#t I0 wxr/wma roropst
coorseTcTRyDmNM pasfasienue ocHosHoro pacrsopa 0,01 n pacrsopos
PHMIPOONMCH HATDUA.

3. llpuGopu 11 nocyna

CnexrpodaTomerp uim POTOSNSKTPOROAOPHMETD.

AcmpalHoHHoe yCcTpofcTBo.

NMorsoTuTenbkue mpudopu ¢ noprcTof nxecrunxof Ml u M2,

Imnerrn, ['OCT 20292-74, emxocTen I, 2, 8 u I0 mu.

Kon6u mepuwe, ['OCT 1770-74, emxocTpo 20 u DO wmi.

[IpoGupxis XOAOPUMETPHUECKUE IPALYMPOBAHHHE C MPATEPTOR npoGxolt.

Bansl BogAHEA.
4. llpoBenexnue KaMepeHUA
Ycnopun or6opa npo6 Bo3pyxa

Bospyx co cropoctsw 0,5 a/umH acnHpupyoT Uepes NOrJI0THTENbLHNA
ngibop ¢ topucroR nzacTuHkofl ¥, comepxamit O ma araHoaa. rA on-
pegsiennss I/2 UK gocraTouno oTofpaTh 5 & BO3AYXA.

YenoBua anamsa

Conepisimoe TOrJ0TKTEALHONO npitfopa MepeHocAT B KOJOpHMETpUUe-
cicyn mpoGrpiy ¢ npureproll npo6rolt, swocar 0,3 au I0%-noro pacesopa
MEOPOORHCH HATPUS, 3aKpHBaYT IMPOCKPRK NPOOREMHK, NEpeMemMBAanT WX
conopmmeoe u ragpomoyrr 40 wuy? Ha vogmHoR Game npn 73-76°C,
Jlatee NMpoGu KONUSHTPHPYOT BumapusaHueM a0 ofsema 0,3 ua, llo oxnazm-
gemt p rpoly BoogAt Ao 3 wa 0,01 H pacreop rugpPOOKMCH HATPHR,
0,12 ur 5 n pacraopa coaaHoR xucxorw (g0 HeflrpanbHOR uaM cnaboxrCAOA
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peaxmuu) . 3arem nobamnsor 0,2 wmx mapa-Hurpodennzguasonma 8 0,2 M=
[0%-Horo pacTBopa I'WIPOOXHCK HAarTpHA. [locke mMpuGaBReHHA KANOCO

peaxTHBa NPoOH THATEeAbHO NepemMeunsant. [lo' HHTEHCKBHOCTH 0O0p&SyD--
MerocA OKPAIMBAHMA CYLAT O KOMMuUecTBe Bemecrsa B mpofe. Onpensie®
HHE MOXHO ITPOBOJHTH BHIYAJbHO HIX (OTOMSTPHUSCKR NPH I[JIHE BONHH
490 HM MO CPABHEHED ¢ KOHTPONSM, KOTOpPHH# I'OTOBAT OJHOBPEMEHHO N

aManoruuHo npobam. Cogepeanne JAKD s asamisupyemom ofneme onpseige-

ASOT N0 NPBILBAPUTENEHO NUCTPOSHHOMY IPARYUPOBOUHOMY IpafMKy, ARR
NOCTPOSHKA KOTOPOro I'OTOBAT WRANY CTAHIAPTOB COr'ZacHO yaliune 3§ .

Tadmua &
llxara craxHrapron

HoMep crampgapra I 2 3 4 5 6 7 8

CrangapTHuA pacTBop
HAGD, wmx ¢c oI 0,2 04 0,6 0,8 1I,0 I,6

oraHoxR, MiA 3 2,9 28 26 24 2,2 2,0 1,6
Copspxanme JADD;uxr O I 2 4 6 8 I0 1I5

Bece npoGupry mxaaw ofpadaTwHpapT aNamornwio npoGam. lmass
ycroiustpa I cyrru.

Koxmterrpaimb JAZD B wmr/w® posayxa (X) swumeasmt no (popayne:

G-V
X = 7—#— s
' V2o ’
rge: & - xommwecrso JAGD, HaflqeHHOO 3 SHANMSHDYEeMOM OCTOMS
MpoOH, MKD;
l)}'- ofmnA o0BeM mpolM, HX}
V = ofnen npolu, BaATHA pjia aHaIMsa, MI;
V- o6ven sosmyxa, X, oroCpssmil JAR aNAXNSA N MPUBOACH-
HHit K CTAHZAPTHEM YCHOBXAM no dopwyxe (cu.mpuroxersie I)

Dpxmeuamme. B cxywae, ecun coswecrro ¢ JAZS » sosgyxe mpr-
CyTCTBYeT (eHOX, TO HOCIGAMAR ONPereidd? B NAPALNQNbHO oPOSpaHNoi

mpoGe. Bosxyx co eropoctsd 0,5 x/mvH acrmpupyn® wepes norsoraredb-
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TeXbHMR npuéop ¢ nopmcroft nuxacTwHxof B, cogepmamuit 3 mx 0,01 w
PRCTBOpPA THAPOOKHCHK HATpHA. [lua onpepexewns I/2 OIK naa feuoxa
HeoOxoauMo orTo6pars I2 X Bosgyxa. IIpo6y nepeBogAT B XOZOPWMETDN-
YeCKYD Npobupxy, puGasiaor 0,1 mr napa-Hurpodermaniazovun n 0,1
mg I0%-uoro pacTBOpa MHAPOOKHCH HATPHA, THATOABHO NEPEMONMBADT M
doTomerpupynr mpx 490 HM NO CPAaBHEHHD ¢ ROHTPOXeM, KOTOpPMR IMOTOBAT
ORHOBDGMEHHO R aHaXornuno mpofe. Cojepmanke (oHOXA B AHAXNSHDYONON
o0pese ONpeleRsnT 00 NPeJBAPHTEXbHO NOCTPOSHHOMY IDARXYWPOBORHOMY
rpaduRy, AXS MOCTPOGHKA XOTOPOro I'OTOBAT HRARY CTAHAAPTOB COrXAC-
HO Tadmmie 4§ ,I'16 B KQUeCTBS CTAHIAPTHOI'C pacTBOpa XCHOABIYDT

crangepTHull pacreop $enona ¢ rounenrpammeR IO mxr/mm, » B xewece-
B6 norjoTmrensnore pacrsopa 0,01 R pactpop PRIPOORNCK HATPRA.

Bce CTaHIAPTHRS PACTBOPH OOpalaTHBANT GRAXOI'NNHO Npofe, H3IMEPARLT
OIMEHNACKYY [NOTHOCTbL E CTPOAT Ipagmx,

llo pagHOCTH MeXRY ROAXYSCTBOM (POHONA, NOXYWSHHOr0 PR IRAPO-
mse JATD, 11 Pemoxa, noaywexmoro 63 ruxpomtsa, ONpegexAR? ftoaN~
wectTBo JACE B npole.
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[lpuaomenue I

Ilpupegetine ofbeMa BO3AYXA X CTAHNAPTHLM YCAOBHAM NPOBOAAT

no caenyomeR Qopuynse:

v . ]f;;273 + 20)°P _
20° (273 +t% , 101,33 '

YCE Vi~ o6nem BO3qyXa, OTOCPAHHWA AXA AHAXM3A, X.
P - Gapomerpuueckxoe pasxenwe, xlla (I0I,33 xlla=760 wmu pr.
t°- reumneparypa sosgyxa s wmecre orGopa npolu, °C
Aas ynoGcria pacyera 150 CIeAyeT noAb3OoBaTLCA ralxnueR XO-
sfduunenron (mpuxoxenve 2). A npuBefeHMA 06beMA BO3AYXA X CTAH-
AAPTHEM YCXOBAAM HAZO ywHomMTh V. Ha coorsercrsymuui xosddwument,



-30
-26
-22
-18
-14
-10

+2

+6

+10
+14
+1I8
+20
+22
+24
+20
+24
+30
+ 34

+48

KOJQ2QPMUMUMNEHTH

[lpuaoxexne 2

LAA IMpUBefeHMA o0beMa8 BO3[YXa XK CTAHOAPTHHM YCAOBHAM: TeMIleparypa +20°C

97,33

I.1582
I.1393
I.I212
1.1036
I.0866
1.0701
I.0540
1.0385
1.0309
1.0234
1.0087
0.9944
0.9806
0.9671
0.9605
0.9339
0.9475
0.9412
0,9349
0.9288
0.9167
Q. 9049

97,86

1.1646
I.1456
I1.1274
1.1097
1.0926
[.0760
1.0599
1.0442
1.0366
1.0291
[.0143
0.9999
0.9860
0.9725
0.9638
0.9592
0.9327
0.9464
0.9401
0.9339
0.9218

0.9099

K armocdepHoe pasiaeHue [01,33 xila

Jasnexne

98,40 98,93 99,46

1.1709
1,I51I9
I.I336
I1.1158
I.0986
1.0819
1.0697
1.0499
1.0423
I.0347
I.0I98
I.0054
0.9914
0.9778
0.9711
0.9640
0.9579
0.9516
0.9453
0.9391
0.9268

0.9149

[.1772
[.1I581

1.1836
1.1644
1.1458
1.1278
I1.1105
1.0936
1.0772
I1.0613
1.0535
1.0459
1.0309
1.0162
1.0027
0.9884
0.9816
0.9749
0.9683
0.9618
0.9535
0.9492
0.9368

0.9248

100

1.1899
1.1708
1.151I9
1.1338
I1.1164
1.0994
1.0829
1.0669
1.0591
1.0014

- 1.0363

[.0216
1.0074
0.9936
0.9868
0.9600
0.9735
0.9669
0.9605
0.9542
0.9418

0.9297

P, xila

100,53

I.I963
1.1768
I.I581
[.1399
[.1224
[.I033
1.0887
I.0726
1.0648
I.0571
I1.041I9
1.0272
1.0128
0.9969
0.9921
0.9833
0.9787
0.9721
0.9657
0.9594
0.9468
0.9347

I0I,06

1.2026
I.I831
[.1643
1.1460
[.1284
[.ITI2
I1.0945
I1.0784
[.0705
[.0627
1.0475
I1.0326

1.0183
1.0043

0.9974
0,9906
0.9839
0.9773
0.9708
0.9645
0.9501I%
0.9397

101,33

1.2038
I.1862
[.1I673
I1.1490

I.I313
I.1141
1.0974
[.0812
1.0733
1.0695
[.0502
1.0333
1.0209
1.0069
I.0000
0.9932
0.9865
0.9799
0.9734
0.9670
0.9544
0.9421

101,86

[.2122
I.I925
I1.1735
I.I551
1.1I373
1.1I200
I.I032
I.0869
1.0789
I.0712
1.0557
I.0407
1.0263
1.0122
I.0053
0.9985
0.9917
0,9851
0.9785
0.9723
0.9595
0.9471

102,40

1.2185
I1.1986
1.1795
I.1611
1.1432
1.1258
1.1I089
I.0925
1.0846
1.0767
I1.0612
[.0462
1.0316
I1.0I75
[.0105
1.0036
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[ipuaoxexne 3

Bemqecrsa, onpejgexdeswe NO PaHeE YTBEPKIeHHLM
M ONYOAMKOBAHHEM MeTOQMUOCKMM YKABAHUAM

B nn HawumeHopaHHe memecTsa OnySauxopatHue MY
[. lloamoxkcuammug TY Ha meTOn OfipeAeAeHHA MTHUN
B BO3 é OMNIJISHHHX I -
nptm'ﬁx Br?wcx 1Y, 1965 EBJ}
crp. 169,
2. lloan6eHaoxcasox - " -
3. Conoxumep CTHPOAA M METHA~-
metakpuaara (VHxap-27) -" .
4. Conoxnmep CyTHAAKDHAATA, _ow
CTHPOJAS ,METHAMETAKPUXATA,
avtumeraxpuaara (Mnuxap-27a)
0. ConomiMep BMHUIXACDUIA, BUHUA- -’ -
anieTaTa N BMHMIOBOro crupra (A-ISOM)
6. [loxuoxcaguasox ([I0J-2) - -
7. Conoxumep BMHMAXAODHAA M METHX- -" -
axpuzaTa MA-20

B. Jeryuse pemecTpa,BReAADEMEcCK Npu TY HA METOH ONpefeAEHMA
BYyAKAHK3&IMM WHHHOR pesunu (no m*?g;"yﬁ': QgJIml‘?:H:;p.GO.

CymMe AMWHOS)




[lepeyeHb
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{lpunoxeHue 4

yupexneHuil, NpenCTABMBEUKX METOAHUYECKHE YKAIAHUA

B AaHHHH COOPHHUK

Meroawueckue yKaASAHUA

YupexgeHue ,npeAcTaBu piiee
MEeTONMUBCKOE YKASAHKS

foromerpuueckoe onpeneneHue afUNHHOBOR
u cefauuHOBOR KUCHOT

Qoromerprueckoe onpenexeHue Oyrua-
HHTpUTA

[asoxpomarorpafuyeckoe onpegenieHue
suuunrnuuufnnoaoro adupa ITUAEGHIIUKONAA
( sunMaONCA

llonaporpaduueckoe onpeseneHue Boabppama

['asoxpomarorpajuueckoe onpepenexHue
AMITUICHTPUHAMHHA , 9THACHAMAMUHA , TPHOTH -

XeHTeTpaMHHA

[loxsporpaduuecxoe onpeasaeHue AUBITUI-
TOAXYPUIA

QoroMerpHueCcKOe onpegexeHue AU{L-dTui-
rexculg uuadochara ¥ audperma(2-arua-
rexcul)ocdara

doromerpunreckoe o
HeHUIAIETOHNTDUEA ( FOMOHUTPUAA)

oromerpuueckos onpegereHus J,4-pumer-
OKCHOSHINAXZODUIA

foromerpruecxoe onpensactue 2,3-auGpon-

2-0yren=-1,4-nuoxe

doromerpuuecxoe onpepgegeHue I ,2-nwuer-
oxcudensosa (separpoxa

[asoxpomarorpajuyecxoe ompensxexHne
AnGyTnacelfaimuHara

[asoxpoumarorpajsuecxoe onpejgereHue
AubyrTnadranata, auoxTradranara, aubyrui-
ceJAIIMHATA N JMOXTHAAIMITHHATA

lasoxpomarorpajuuecxoe onpeneaeHue

2IONPONUAXAOPEKCA
l'aso rorpaduyecxoe onpejeleHue
xer pa

UHCTUTYT PHMMEHH UM,
$.2.OpucmaHa

Yuusepcurer 0u HaApO-
ROB uE?H.ﬂyu#ﬁgz P

Anrapckuit HUM ruruenu
TpyAa ¥ npodoadorepaHunit

BUHWUOT BLCIIC,r.Mocxpa

Ydumcxuit HIM ruruenn
TpyRa ¥ npogsaSoxepanui

LIMYB,xadegpa npoururyeHu
r.Mockna

UHeryTyT PMPUEHH MM,
d.0, Ipucuara

nexerme 3,4-quMerTOXCH~ HHCTHTYT PUNMeH

b TPYAA
u npodaadonesanufl AW
CCCP. r.Mocksma

L,

Onecckuit maguumHCKui
KHCTHTYT

HHCPUTYT rurneHn Tpysa

W adonepaHKi
CCC"B?(E' Jockra

Benopycckuit canurTapHo-
I'MTHEBHHUGCKHRA HHCTUTYT

AHCTUTYT PUPHEHN TRMA&
" ngg?aaﬁnneaaﬂn
AMH CCCP, r.Mockea

'OCHHH XIOPMPOEKT,r.Kues

Ormax

Y¢umckul HHY ruruenu
TpyA’ M nhpodaalonepanuil
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I

4

Faaoxpouawopga¢uuecxoe onpegeneHne
KOMIOHEHTOB OeH3oMEeTaHOMLHOMN cuegu

(MeTaHoX ,u306yTAHON, YT AE BOROPOAH

Xpomatorpajuueckoe onpefeieHne
KOTOpAHA

DoToMeTpHUECKOE onpenesieHne XAHHPOIN
l'azoxpomaTorpaduueckoe ofpeseReHne
NeTYUNX XUPHBX KHCHAOT

CnekrpodoroMerpuueckoe OnpeasIeHne
MACARHOrO A3PO30NA

[lonaporpaduueckoe ornpeneneHue MapraHua
M xeneaa

[lonsporpaduyecxoe ofipeneaeHHue ME[H

Taaoxpouaworga¢uuecxoe onpeneaeHue
METAHOXA K3 JeH3oMeTaHOJbHOR CMOCH

QoToMeTpuuecKoe olnpefeaeHHe MeTYypHHA

llongporpaduuecxkoe onpegeneHye MOIUG-
JeHa

azoxpomarorpafuuecxoe onpegeneHune
MEeTHIOBOI0, 8THAOBQI0, H3OTPONTUAOBOI'O,
H-ITPOMUAOBOrO , H=6Y¥TUNOBOrO , BTOP~0YyTR~
AOBOTO0 ¥ H3OOYTHAOBOI'O CITMPTOB

['azoxpomarorp

yecKoe onpeneacHne
3-BHTPO~4-XK0

eHsoTpudropusa

['a3zoxpoMaTorpadiuyecroe ONpeseAOHHS
HOpJopHEeHr M HOpOSapHaaueHa

['azoxpomarorpajuueckoe onpeneseHne
OXMCH yraepojaa

{lonraporpadmuuecxoe omnpenexeHue CBHHIA,
OJIOBA,NEIM M KANMMA ITPDH COBMECTHOM
MPHUCYTCTBUK

CnekrpodoTOoMeTprueckoe ornpeneneHne
CTHPOMANSA

['asoxpomaTorpafuueckoe onpeneneHue
TeTPAATHIACRHHLA

UHRCTUTYT PUTMEHH TPYRA N
aonepaHuft

AMH P, r.Mocxkea

TamkenTckult meguimHCxni
MHCTHTYT

Aurapckuft HM rurnenu -
na apgpowsaﬁoaenanuﬂ hlid

BHAWKD', r.Mocxsa

BUHUKOT BUCIIC, r.Mocksa

Hxscruryr ruruens

adoJeBaHu
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