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BeepgeHune. CoCTaBHOM YaCTblo MOAENN YNPaBAEHUA KOHBEPTEPHOM N/aB-
KOW ABNAETCA CTAaTUYECKMMN pacyeT WnXTbl. TOYHOCTb NOC/NEAHEr0 B 3HaUYNTENb-
HOW CTEMNeHU 3aBUCUT OT TOYHOCTM KOHTPO/IA UCXOAHbIX NapamMeTpoB. BaxkHen-
WMMM NapaMeTpamm NMpu WNXTOBKE NAABKU ABAAIOTCA XUAKUA YYTYH U MeTan-
nnyeckmn nom. KonebaHme Mx XapaKTepUCTUK CKa3biBAaeTCA Ha BbIXOAHbIX Na-
pameTpax KOHBepTepHoro npouecca [1]. OCHOBHOW XapaKTepPUCTUKOM 4YyryHa
ABNSETCA €ro XMMCOCTaB, KOTOpbIM onpeaensetcAa B npobe, B3ATON U3 CTpyM
npu CAMBe 4YyryHa M3 MMUKCepa B KOBLI. EcamM maccoBblie goaM KpeMHUA, map-
raHua, ¢ocdopa M cepbl B YyryHe AOBOJ/IbHO TOYHO ONPeaenATCA aHaNIN30M
npobbl Ha KBaHTOMETpPe, TO COAeprKaHWe yrnepoga B pacniaBe YCTAaHOBUTL
Yypes3BblYaMHO TPYAHO B CBA3M C KPUCTANNM3ALUMEN NOCNEAHErO B Xnakon ¢pase
HacblWeHHOoro pacTeopa. MccnenoBaHMA NOKA3bIBAOT, YTO yYET NMPU LUMXTOBKE
NAaBKW 40NN yraepoa B YyryHe no3Bo/IsfieT ero sKOHOMUTb A0 6 Kr/T ctanm [2].

XMMcoCTaB MeTa/lZIMYECKOro JIOMa U ero TemnepaTypy U3MepuTb NpaKTu-
YECKU HEBO3MOXHO. YUYNTbIBAA, YTO Macca noma coctasnaet 25— 27 % ot mac-
Cbl METANIZINYECKOM YaCTU WNXTbl €0 BANSAAHME HA NPOLLECC Ype3BblYaMHO BbICO-
Koe. TaKKe Cylw,ecTBEHHO B/AMAET HacCbIMHAA Macca JIoMa, U3MEHAA XO4, TEXHO-
JIOTMYEecKoro npouecca. Tak 10M C HU3KOM HACbIMHOM MacCcoWn M3-3a 6oabLIon
yAEeNnbHOMW MNOBEPXHOCTM pacnnaBnfetrca ObicTpee, CyWeCTBEHHO OXAa)Kaan
BaHHY B Haya/bHbl nepuog, NpoAyBKW, B TO BPEMS KakK JIOM C 6ONbLUOM
HACbIMHOM MAcCOW pacnnaBaAeTca MeasleHHO, PaBHOMeEpPHO oTbupana Tenso B
nepBoM NONOBUHE NPOAYBKM [3].

HeTouyHasa nHpopmaumsa o napameTpax MeTaIMYECKOM YaCTU LWUXTbl NpU-
BOAUT K CHUXKEHMUIO MOKa3laTenel ynpaB/ieHNA KOHBEPTEPHOM NIaBKOM, OAHUM
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M3 Ba*KHEMLWNX cpean KOTOPbIX — KOJIMYECTBO N/IaBOK Nonagalowmx B 3a4aH-
HYIO MapKy CTa/In C NepPBON NOBANKM.

NccneposaHuA, npeactassieHHble B CTaTbe, nposoauance 8 HTYY , Kues-
CKUM NOIMTEXHUYECKUN MHCTUTYT No Temam ,,lTpuHuMNbl CO34aHNA MaTeMaTu-
4YeCcKoM Moaenu cUCTeMbl YNpaBAEeHUA KUCAOPOAHbIM KOHBepTepom” n ,,MaTe-
MATUYECKME MOAENN U ANTOPUTMbI CUCTEMbI YNPABAEHUA KUCNOPOAHbIM KOH-
BepTtepom”, TocyaapCTBEHHble perncrtpaumoHHble Homepa 0109U001838 wu
0110U002880.

Llenb pa6otbl. Llenbio uccnenoBaHuii ABASETCA MNOBbIWEHWME TOYHOCTU
yrnpaBaeHNss KOHBEPTEPHOM NMAaBKOM 3a CHET CHUMKEHUS BAUAHUA HEKOHTPO/IN-
pyeMbIX NapameTpPoB META/IZIMYECKOM YacCTU LWKXTbl Ha pe3yabTaTbl ynpasie-
HUA.

Martepuanbl n pesynbraTtbl uccnegoBaHmin. CornacHo 0606WweHHbIM AaH-
HbIM MHOMMX UCCNeA0BaHUM MacCoBas 408 YraepoAa HACbIWAKLWEro YyryH,
MOXKeT b6bITb NpeacTaB/eHa BblparkeHnem [4]

C,.. =1,34+0,00254¢, —0,3Si, —0,34P, —0,39S, —0,045Ni, +0,024Mn, +

+0,05Cr, +0,14Ti_ + 0,08V, (1)
rae Cuac —MaccoBas 4oNA yrnepoaa, HacblWwatowero YyryH, %; t,— remnepartypa
yyryHa; Siy, Py, Sy, Niy, Mn,, Cry, Tiy, V, — maccoBasa 4onAa COOTBETCTBYHOLWMX d/1e-
MEHTOB B YyryHe, %.

OpgHaKo pacyeTbl Mo BbiparkeHuto (1) Ana BbINYCKOB YyryHa U3 AOMEHHbIX
neyein nokasanu, 4to PakTUYecKkaa maccosasa AoNA yrnepoga B 4yryHe, Cg,
MeHblle U NpUBbANKAEeTCa K KOHLEHTPAUWUM HACbIWEeHUs No Mepe pocTa no-
cnegHem.

Ona nepenenbHOro 4YyryHa, CAiMBaemoro M3 MUKcepa, 3aBUCMMOCTb OMNU-
CbIBA€TCA SMNUPUYECKMM YPaBHEHUEM

C,/C e =1-0,00065(, —1,) (2)

O6paboTKON 3KCNEPMMEHTANbHbBIX AaHHbIX NOJIYYEHO 3MMUPUYECKOE Bbl-
pa)keHne ANA pacyeTa ty,, Bbllle KOTOPON MMeeT MeCTO OKUC/eHMe B 4yryHe
NnpPenmyLLeCcTBEHHO yriepoaa,

t,, =—273+27500/[1547 ~1g(Si, / C2)|~178Mn* +150(S, —0,025)"* + (3)

+5P, +158!°
OT60p NPO6bI YyryHa Ha XMMMUYECKUIA aHaNU3 ocyllecTBaseTca no npobe,
B3ATOU M3 CTPYyHU MmeTansnia npun camee €ro M3 MMUKCepa B KOBLL. Kak nokasanwu
Halln UccnenoBaHua, r|p06a ABNAETCA npe,ﬂ,CTaBMTeﬂbHOﬁ TO/TIbKO NPU NMNOJIHOM
nepemeLlnBaHUM YyryHa B MuKcepe. MNpouecc nepemelumsaHua asnseTtca anéd-
¢y3MOHHb|N\ MU nNpoTeKaeT JoBOJZIbHO MmeadNeHHO. B caydae He,ﬂ,OCTaTO‘-IHOlz Bbl-
AEPXKKN 4yryHa B MUKCepeEe nocae 3ainBa M3 JOMEHHbIX KoBLUEeM Takoe ycpea-
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HeHWe He HACcTynaeT U XMMCOCTaB YyryHa OT/IM4aeTCA He TO/IbKO Ha COCeaHMX
ero c/nMBax, Ho u B Npobax, B3ATbIX B TeYEHME OAHOrO C/IMBA.

Tak Hamu nNpoBefeHO ucCaefoBaHME MPUYMH PACXOXKAEHWA aHANU30B,
B3ATbIX HAa OAHOM MJIaBKe B Haya/Jie U KOHLE CAMBA YyryHa u3 mukcepa. C aton
LUenbto B TeyeHne 52 4 6b110 B3aTO 92 npobbl o1 35 camBos yyryHa. Kaxayto
npoby B OTAENbHOCTU HENb3A CYMTATb NpeaCcTaBUTENbHOM. PacxoxXaeHua B pe-
3y/ibTaTax aHanM3a 4YyryHa obHOM 1 ToM e Npobbl A4OoCTUranun B cpegHem no yr-
nepoay 0,07, mapranuy 0,08 n kpemHuto 0,04 %. PacxoxaeHns B coctaBe npob
BO BpemAa O4HOro U TOrO e CAMBA COCTABAANM B OTAE/bHbIX CAYyYaAX No yrae-
poay 0,18, mapraHuy 0,17 n kpemHuto 0,13.

CtaTucTMyeckaa obpaboTKa pe3ynbTaToB WMCCNeLOBaHWMA MOKAasana, 4To
45,4 % pacxoxaeHun 6binm 06ycnoBaeHbl HETOYHOCTbIO aHAAN3a, OCTasibHble —
M3MEHEHMEM COCTaBa YyryHa BO BpemA CAmBa. Takum obpa3om, pe3ynbraTbl
NpoOBeAEeHHbIX OMbITOB ABAAKOTCA MOATBEPKAEHMEM MHEHWA HEKOTOpPbIX WUC-
cnegoBaTesien, CYMTAOWMX, YTO YYryH BO BPeMA C/AMBA M3 MUKCepa CXoauT
cnoamum [5].

UccnepoBaHuA, nposBeaeHHble HaMK, NOKA3aau, YTo ANA AOCTOBEPHOCTU
MHGOpPMALMKN O COCTaBe YyryHa Npu CiMBe ero U3 MUKCcepa B KOBLI Heobxoau-
MO OTHMpaTb NO TpM NPOO6LI B NpoOLLECCe KaxKA0ro CAMBa U yCpeaHATb MacCOBYIHO
AONIO KaXK[0ro 31eMeHTa, onpegeneHHy0 No oTAeNbHbIM Npobam [6].

MeTannnyeckas 4acTb LMXTbl PACCYUTbIBAETCA A0 MNOAyYeHMA MHOp-
MaLMKM O XMMMYECKOM COCTaBe YyryHa (4o cavBa nocnefHero B KOBLW W B3ATUA
npobbl Ha aHanuMs3), No pe3ynbTaTam npeablayLWNX CAMBOB, MNO3TOMY ANSA
YMEHbLUEHMA BAUAHMA 3TOr0 HEKOHTPOIMPYyemMoro ¢paktopa Heobxoanmo npo-
rHO3MpPOBATb COCTaB 4yryHa. AArOpuUTM NPOrHO3MPOBAHMA MNpeacTaBaAAeM B
cnepylowem suae:

X, =x. +Ax, (4)
rae x; — maccoBaA [dONA i-ro anemeHTta B 4yyryHe (x; € Siy, Mny, S,), Haxo-
AAWeroca B mukcepe, %; X+ — pacyeTHoe 3Ha4YeHMe MaCCOBOW AOAM i-F0 ane-
MeHTa, %; Ax;— CTaTUCTUYEeCKaA nonpaska, %.

PacyeTHOe 3HayeHMEe MacCOBOM A0AM INEMEHTOB HAXoAMM NO MaTe-
puanbHoMmy 6anaHcy

X = (xym, + Zl:xiismjs - injcmjc)/(mm + Zl:mjs - Zl:mjs)’ (5)
J= J= J= J=
rO€ Xim, Xijjs, Xjic — MaccoBas A0/1A 31eMEHTOB B YyryHe COOTBETCTBEHHO B MUKCe-
pe, j-X KOBLLUaXx, 3a/IMBaeMblX B MUKCEP U CINBAEMbIX U3 Hero, %; My, Mj, Mj. —
Macca YyryHa cCOOTBETCTBEHHO B MUKCepe, j-X KOBLUAX, 3a/IMBaeMbIX B MUKCEpP U
CIMBAEMbIX U3 HETO, T; N — YNCNI0 YYUTbIBAEMbIX KOBLUEMN.

MepemelwmnBaHme YyryHa B Mukcepe onpegenaetca andpePysMoHHbIM Npo-

LLeCccom, KOTOPbIN 3aBUCUT OT TEMNEpPaTypbl pacniaBa, ero BA3SKOCTU U BpEMEHU
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BbIAEPXKKN HOBOM Nopumn B mukcepe. Pusmyeckan TennoTa YyryHa, CiMBaemo-
ro U3 JOMEHHOM Meyun, TeCHO KoppennpoBaHa C MacCcoBOM A0eN cepbl, KOTO-
pad, Kpome Toro, onpeaenseT U BASKOCTb YyryHa. YUMTbiBasA 3TO, MOMKHO 3anu-
caTb BblpParkeHWe Aas CTaTUCTUYECKOM MOoNpaBKu
n
Ax; = a0 + Z;,aijéxij + Qjpints TOn)M,; (6)
=
rae O, Olj, Qlijn+1), Liin+2) — CTATUCTUYECKME KOIPPULMEHTBI; OX; — BENUYMHA, Xa-
paKTepM3yoLLaa MAacCOOBMEHHbIM NPOLLECC B MUKCEPE NPU CUBE B HETO Yyry-
Ha j-ro KoBwWwa
O = (x; = Xyc)S o / At (7)
34ecb Sj; — MmaccoBas [0/1A cepbl B j-M KOBLUE, 3a/IMBaeMOM B MUKcep, %;
AT; — NPOAOMKUTENBHOCTb BPEMEHWN OT MOMEHTA 3a/IMBKM j-TO KOBLLA B MUKCEP
10 MOMEHTa O4YepeaHOro CAMBA YyryHa U3 MMKcepa, MUH.
MapameTpsbl t,, my U x;,, B dopmynax (6) n (7) cooTBETCTBYIOT N3MepAEMbIM
3HAYEeHMAM MPU CINBE YYTyHA N3 MUKCEPA B j-I KOBLL.
Mo maccmBy aKCNEPMMEHTAIbHbIX AaHHbIX ANA MUKcepa emKkocTbo 1300 T
M 140-TOHHbIX YYryHOBO3HbIX KOBLUEM HalAeHbl PEerpecCUoHHble YpaBHEHMUS
nonpaBoK

ASi=-1,57+356x,, +129,5x,, —36,7x,; +12,5x,, +7,83x,5 +0,113-107%¢t, +
+0,56-107*m, ;
AMn = -0,737+25,3x,, +24,4x,, — 46,5%,, +35,6X,, +0,78x,5 +0,74-107t. +
+0,332-107°m, ;
AS = -0,0605+137x;, +278X;, —6,66X,; +53,4x5, +37,4x,5 +0,471-107*t_ +

+0,547-10"m, .

McnblTaHMA NoKasanu, YTo OTHOCUTeNbHas OWKWOKa AaHHOro meTtoda Co-
ctasnfaet 4 %.

[JNnAa KOHTPONA maccbl YyryHa B MUKCeEpe NpoBeAEeHbl UCCAeaoBaHUA MO
onpeaeneHnio 3aBUCUMOCTM 3TOro NapameTpa OT yria NOBOPOTa MUKCepa B
MOMEHT MOABNEHMA CTPYU MeTasNNa C KOPPeKUMEN Ha M3HOC PyTepOBKU, OnN-
peaensembli NO TOKY Harpysku NpMBoAa MMKCEPA, U Ha BA3KOCTHblE CBONCTBA
yyryHa [8]. UccnepoBaHMA NOKa3anm A4OCTAaTOMHYIO A9 NPAKTUYECKOro UCMOob-
30BaHUA TOYHOCTb MeToAa.

OaHOBpPEMEHHO Npou3BeaeHa 3KCNepMMEHTa/IbHAA NPOBEpPKa onepaTms-
HOro meToZa onpeaeneHna MaccoBOW A0NW yriepona, OCHOBAHHOIO Ha 3aBuU-
CUMOCTM BA3KOCTU XUAKOrO YyryHa |, C/IMBaemMoro u3 MmMKcepa, ot ero temne-
paTypbl U AONKN yrAepoaa B HeM. Pe3ynbTupytoLlee ypaBHEHUE MMEET BUS,

(8)
(9)

(10)

C.=12,08-0,562-10t, —0,0546 (11)
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CO CeayloWwmnMMm NokKasatenamm: KoapoduumeHt koppenaumnm paseH 0,735,
cpeaHeKBagpaTMyHoe oTknoHeHmne — 0,093 %, fOCTOBEPHOCTb KO3pdUumMeHTa
Koppenaymum — 0,990.

KOHTpOAb BA3KOCTU B NPOMBbILINAEHHbIX YCAOBUAX OCYLLECTBAANCA NPU UM-
NyNbCHOM BO34ENCTBMW Ha arperaT npu camee YyryHa [7]

w=4In(m,/m,)/3x, (12)
roe T1, T2 — macca 4yryHa, CIMTOro U3 MUKCepa COOTBETCTBEHHO 3a paB-
Hble NePBbIA M BTOPON NPOMENKYTKU BPEMEHMU, T; T — MPOMEKYTOK BPEMEHMU, C.

TakK KaK KOHTPO/Ib MapaMeTpoB YyryHa ¢ UCnoab3oBaHMEM MHPOPMALUN O
ero BSI3KOCTM MPOM3BOAMUTCA MO XOA4Yy CAMBA pacniasa, 3HAYEHUA A0NAM B HEM
yrnepoa ABAAOTCA CPeAHMMU 33 BPEMSA C/IMBA, YTO NOBbLILWAET AOCTOBEPHOCTb
N3MEpPEHUN.

BAvaHME MUKCEPHOrO WaKa.

XOTA MUKCEPHbIN LWNAK NPUCYTCTBYET C CAMOro Hayasa npoAyBKW, OTCYT-
CTBME B HEM KOMMOHEHTOB, 00YyCNaBAMBAIOWMX KUAKOTEKYUYIO peaKkLNOHHO-
OCHOBHYIO CNOCOBHOCTb, M3MEHAET XapaKTep NPOLECCOB B BaHHE U npexae
BCEro WNaKoobpa3oBaHMA. B HayanbHble YCNOBUA BHOCUTCS BO3MYLLEHWE, KO-
TOpPOE NPU IKCTPEMANbHOM CTEYEHUU abCTOATENBLCTB MOXKET HACTO/NIbKO Hapy-
WNTb TEXHONIOTUYECKUIA PEXUM NPOAYBKM, YTO NMPOU3OMAYT TaKMe HexKena-
Te/lbHble ABMIEHUSA, KaK BbIOPOCHI.

PacueTbl no 6anaHCcOBOW NMHEMHOM MOAENUN OUEHKU U3MEHEHUA BbIXOA-
HbIX MapameTpPoB MPOAYBKM MOKa3biBaeT, YTO MWUKCEPHbIM WAaK, nonagan B
KOHBepTep, BeAeT cebs Kak oxnaautenb. X0/N04HOE Hayano NPoAyBKU TaKKe
yCcyrybnsaoT HU3KME 3HAYEHMA TemMnepaTypbl YyryHa, MacCoBOM AONM B HEM
MapraHua U KpemHusa, 610blIOM pacxon, N0Ma HU3KOM HaCbIMHOM MIOTHOCTU
(0,7 T/M°) 1 ap. Mpu 3TOM B NEPBOM Nepuoae NMPOAYBKM HaBAIO4AETCA 3HAUN-
Te/IbHOe NEepeoKUC/NIEHNe MeTanna U Waaka B BUAE HAKOMJIEHMA OKCUAOB Ke-
Nne3a, Tak Kak MacconepeHoc B BaHHe 3ameanieH. B ganbHenwem aTu GpakTopbl
nocne pasorpesa BaHHbl NPUBOAAT K MHTEHCUBHOMY HEpPaBHOMEPHOMY OKMUC-
NIEHWIO yrnepoaa un bbICTPOMY PACTBOPEHUIO U3BECTM 33 CYET aKTUBHOIO accu-
MUNMPYIOLLErO BINSIHWUA OKCUAOB Xenesa. Bce aTo MoxeT npuBecTu K Bblibpo-
cam B cepeAunHe NpoAyBKU B BUAE MEXAaHMYECKUX NOTEPb METanNa, AoCTurato-
Wwmx nHorga 2...5 % ot macchl YyryHa [8].

B cnyyae nonagaHuA B KOHBEPTEP MUKCEPHOrO LWAaKa BMECTE C YYryHOM
Macca NnocieAHero YMeHbLIaeTcsa, YTo NPUBOAUT, C OAHOW CTOPOHbLI, K HeAo-
rpeBy BaHHbl U YBE/IMYEHMUIO OCHOBHOCTM KOHEYHOrO LWNakKa, a C Apyron — K
YMEHbLUEHMNIO OCHOBHOCTW, TaK KaK 4YacTb NPUCA*KMBAEMOWN WU3BECTU TPATUTCA
Ha ownakoBaHue SiO, MUKCEPHOro LWnakKa, U Nepexery yrnepoaa, KOTopbin
OKUCNAETCA CTEXMOMETPUYECKM C YY4ETOM HEM3MEHHOIO 06 bema KMCI0POAHOro
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AyTbA. [pn 3TOM NpupaleHne sHTaAbNUKM pacnaasBa OT TEMNAOTbl XMMUYECKOM
peakuum He NPOUCXOAMT.

YTO KacaeTcA meTannmvyeckoro /sioma, TO COoAep)KaHue yrnepoaa B Hem
MeHAETCA B LWMPOKKX npeaenax, YTo Cylw,ecTBEeHHO CKa3blBaeTCA Ha MoKa3saTe-
NAX NNaBKW. Haww uccnenoBaHWA NoKasanu, 4to nonagaHue 1 % oKanuHbl
(p*aBYMHbI) OT Maccbl 1OMA B KOHBEPTEP CHUMAET KOHEYHOE coaepyKaHue yr-
nepoaa npuv HeM3MeHHOM Konu4vectse AyTbA Ha nnasKy Ha 0,05 %. dTa senu-
YMHA ABNAETCA KPUTUYECKOM ONA CpeaHe- N HU3KOYTrNepoamCcTbiX MapoK CTanu.
EAVMHCTBEHHBIM CPeACTBOM KOHTPOAA HACLIMHOW NAOTHOCTM IOMA ABNAETCA KO-
INYECTBO 3aBa/IMBAEMbIX COBKOB Ha NAaBKy. HO TaKOW KOHTPOAb ABAAETCA rpy-
6biMm. [Mo3TOMY Hambonee paLMOHANbHBLIM METOA WCKAKYEHUA BAUAHUA I3TUX
BO3MYLLAIOLINX BO34ENCTBUIM — YCPEAHATb JIOM Ha CKPanoBOM ABOpeE MO XMMMU-
4eCKOMY COCTaBY, HACbIMHOW NAOTHOCTU M 3aCOPEHHOCTU. NA 3TOro N1om pas-
HOro XMMCOCTAaBa, HACbIMHOM MACCbl M 3aCOPEHHOCTM A0/IKEH XPAHUTLCA B pas-
HbIX BypTax, Npu 3TOM YemM nydwe npoussegeHa anddepeHunauma no byptam,
Tem nydywe 6yayT NoKkasaTenn NaaBku.

Pe3ynbTaTbl pacyeTa yAe/bHbIX MOKasaTenem BO3AEUCTBUA HEKOHTPONU-
pPyeMbIX BO3MYLLEHUIM BaHHbl HAa KOHEYHble MapameTpbl NPOAYBKU CBEAEHbI B
Tabn. 1.

Tabnvua 1. BAMAHME HEKOHTPOIMPYEMbIX BO3MYLLEHUI BaHHbI Ha KOHEeuY-
Hble MapameTpbl NPOAYBKM

BO3ﬂ,el\/‘1CTBMe Ha KOHEYHbIE NapaMeTpPbI

BosmyuieHwne MaccoBasa gona yrne- TemnepaTtypa OcHoBHOCTb
poga B metanne, % MeTanna, °c MLELE!

3ameHa 1 % macchbl
noma:
neckom - -3,33 -0,286
pyKaBuYMHOM (OKann-
HOW) -0,05 —5,86 -

MonapaHne 1 % oka-

JINHbI OT Maccbl JoMa -0,05 -9,7 -

3ameHa 1 % macchbl uy-
ryHa MUKCEPHbIM LWna-
KOM -0,033 —-16,04 -0,65

Monapanne 1 % muk-
CEepHOro wnakKka ot
MacCbl YyryHa -0,032 —-14,0 -
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BbiBOAbI. YNpaB/ieHNe KOHBEPTEPHOMN MIAaBKOM CYLLECTBEHHO 3aBMCUT OT
HaNYMA cBOEBPEMEHHOM MHbOopPMaLMK O NapameTpax YyryHa u noma. B cno-
MBLUMXCA YCNOBMAX MPOM3BOACTBA LLE/SIeECO0bpa3HO MCMONb30BaTb MPOrHO3
COAEP)KAHUA KPEMHMA, MapraHua UM cepbl B 4yryHe no 6anaHcoBO-
CTaTUCTUYECKMM COOTHOLUEHMAM XMMCOCTaBa U MacCbl 3a/IMBAaEMbIX B MUKCEP U
CAvMBaemMbix U3 Hero Kosliei. CoaepraHue yrnepoaa B YyryHe MOXHO onpege-
NATb Ha OCHOBAHMW COOTHOLLEHWUIM HACbIWEHUA UIN U3MEPAA ero BA3KOCTHbIE
XapaKTEPUCTUKMU.

MWKCEPHbIN LWNAK A0NKEH TLWATENBHO CKAYMBaTbCA C MOBEPXHOCTU 3a/1U-
BaeMbIX KOBLUEN.

NcKntoyeHne BAUAHUA HEKOHTPOIMPYEMBIX XapaKTEPUCTUK MeTannmye-
CKOro /IoMa BO3MOKHO NyTEM ero ycpeAHeHus Ha CKpanoBOM ABOpeE.
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