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230cm, FEHHOOCATEDEAFHEZRET 53 DTH Do HFES1X20~50emT & & %K\ o HEH,
FIRA R PRI & > THIED Sh T\ %6 JKCBR L. ZREOBEEH A HERIL TV
BH KRBEH SN 0o ZHUIFOIEE 2k E LT el b Ths Moxo
nuu u np. 2012, Oypaxos m MuabHukoBa 2021 24)e FHEVEESIT TR L,
HEINER < s iR Tibhic o T B,

O HEER40em~50em D, #HIE. b L W22 T2 74 7 Th b %<
TH16emlE s ik BAMMFEEIU < 4PEE - FEIRE S TEbh T e 2
DX A4 T DIFEBEFTRTSENTOARMELS N TN B0 T LA T T2 = 2 A SEPFT
LEFHASNTEHED., Dl 3BT, 2D &) FICEROIEHAI T o Tt
IRPFA D > T B &
) (IypaxoB 1 MelTbHUI
xoBa 2021: 23)2 % 2
T 5Str. 161, JEDTASI
B 1 %5 O O D EE A
fufr & D LWL < BELF TH
D BREE TS 52
JEAAFITb N7 & HERIL T
—* %(X5)o LMD 5K
HIELTHD, X fEEC
BUWAL &) B THEF
) AT h T3
(Molodin et al, 2018: 55)o

o - proymbreiies mmed sady an
cakmad isclesoes; © - groynd-pben moed s dene sy feam:
il - clary iy ¢ - brene dnop f - viggn il

b - dark ey smdy owmn il

5. 7= v a1 IS EWERG SR

2. BBt

FEMTERBOBRMIAT ot b A 5N B 2L OBREEELEF LRI TS,
FIEHS WS 0h "IN ZHEOMHASDRERXDGEEEHELERTH S (K6). 35EYD
ESBEFAEI(1-A)E. F129.5cm X 6. 2cmy FE2emlE EI 02 24 % (Momonu

2) BRI = L a4 QR ANET S 7 a b o DR A, RS R & L L3RS
HYRACZHIDED > T 6T, R ET S,
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Hu nop. 2012: 111)e &A™}
BL. ZOEHEPAD LA
RO o) bEls Do 122
DiEEREHE I I AN TIRET
ERI NI, PHEFEDORES
DiEEEEZR(1-B) A AFEL T
W3 1-B1-AXHIEL 1=
%, ThzeHENHET s An
Sl D EES N TV A([HE

E 1192

EARE S - AL, NS 6. ‘WX B OWMAELEE 8

. . 10 LSO 5 SRR L ASEEL SR, 2 IR
WBBIR S B & Ao N 588 (Séﬁéﬁggﬁﬁﬁmﬁmﬁ)h

DIEDPEERTE S Z & (Mogo

nua u np, 2012), SRAICIBHE TV 2 X% B2 BE D YN8 WEYR S 2 Z 7B L 72
HIRIASNT, TOBRKREZD TWDEZ Eh 6. BRI EBRM &R 2 AN TEE
BRI, ZOF FHINHAL T & AT & % H3F0R 2006, 552020) &2 oo
2D WEOTHSREO EIRX 2 2 N TEDLREA ) o [AkDOBEELIE, £<
DOHFSERSHEMH AU 7o v 7° 9 2/4B#BNo, 28282E(25 5164 55) T3t L T\ %
¥4 Momonun 1983; Monmonun u I'pumun 2016), 77 7 E7 + 10EMHTL 1
LW E W) (Momonuu m np, 2012: 111)e
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LR EL S LA % BRI
LDy m5(R7). 15EYT
PRI, D REEMIF- 2650 ¥
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" X 7. 7= & [}:
PR B T & TR g | xR T r 2L
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.

8 7= vy a + 28+ AR AR 9. 77 7%7 + 10EHE T HRA T RER

Vo TSEMIN 5L AEREROABEEINY, B e STH OB EE 20O 56
HeFERH»D &7 - 7-(Molodin et al, 2018: 50)(K8)e BEE L1HTRA &, $HFHII Mt
BT, FrHE ORI SHRRPOHR I To, HFEIGEE T 250 THEZ EHD
D %o MEEE— AREE2DOREIKEDIIEKGE TH > Too D & ) T AMIIAEHE T 7
{y WARTHS E VD) (DypakoB uMunmbaEuKO0BA 20218 24)0 75k, T7 7T +
10T 7 L F A H AL TV 3 (Molodin et al, 2018: 50)(9).

V. FvT 4 > 2l st S el 2B 54 <= wLE
T o B R D FRET

T ZE TR S AT 4 2 ) IS a5 1 2 STHHE R R D
BRI & B D W TARET L T el

L TSEVNOGHBEESRF - HeBELR oM

FRA R & SN BHEM - IR O AE OV TR, &SRS TEEL < fh s
MTWisle BRAMF &R DARKREMEIE LTl & SBHFERRE DA HE
SNBZEh 6. RAMFEDLERIZTSZEMRDONAT VI EER bNB. A
T CRBE DM I I\ oD, SEOBHEAL e L IRET 5 & L 18
ERT AR TROBIGRPNE %0 ) LIty PROFRFERFE L TRV
Bt BERTTRITIED 5 &) BHIREEZ IS W T E 6. ¥y PSP 2B T 55
FrCdh - I Al AR L fo e 2 DIREE. 3580 Y 7 h2/4Bitif T L T %
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£ i OBEEELIR RO v FTHBEZ & LERIZAN T 5,

L2 L. Z DEGEREBE TSR OEAAEII OV TR AR E L WiEah s < el
Jeld & 912, BUES O N A IEHIIED & LAP LRI L 7o, ORI, BB 0if
SREE LA LA EDT 5 YK . ANTFIR T - TR L 7o 1-BOREIA b 2T D D
DU BRI B AERITT 52 P TESLES .

2. BELZoWnT

FREREEU . L L TBEBZ o KEWE) 2 [KEICHEAL T &) ThHb. A
BARREDBAFLLTVE V) X))y FPEHEE 0D, Heiikle U THiRgEED
DIFEE TIEERTHETH 5 DPIRELT ZMED B 50 FELPHEF I ITEDh TV s v
) ATREMEE B B AT Z U L THARIIIRIRDIRE AT e TR DREIZIF TR
PHEZSN TN AT &6, BB TREPAHAT N TN Z L3P TH S0

3. Al - REFBHOMFV4T

HIZEETROD o TV ASTHIGHEMIIIFE I b 63 18 - GEANEEL TV 5
A BEEHEFTN IOV THERRTH S Z A b o tee 7 = L7 0y + BREFTSEMH
LOFRRFIAH, 77 77 + 10 BRI ERTHZ 2 3D & ZhHEIC
KL TS LAL = o7y 4 B8PHOAKE RN oA a3 T OfHH
AHHNDo

LEE T ESRAEFE OB E L . 082 BT/ NUORRIRERRT Xk
CHEL TED. ZOEEAEDPF TR LB 2EAL BN THL. —FH. &
FAS D B A B OFE SRR O TS HEH EHFNOALTH S0 FMEIOAFHFHL VA
BUEERN I T TR OBMEORA L, FETAPMELEL THEA L. HRGHEICAT - T
T & % HH0 AR HEE T A (5 o 7o B AR O T s OFERIC D W TSP A O
HCEEFE DRV LB > TV EIRETE 5,

RO & ) R R R T B 12 DIE, ARSI RS E DI, BRI O, ERT
OIREEI EWME LA Yo T x 2y 3 882X T E LA VT 4 > 2 )lIHpifisk
OF R EER RPN, 22— F & TR - BEMmaEz REL T Mkiifimoz s
THN . ZOWMFRISTEIRGSDOAFED I T 5T, 11— F O TROFREEERT, 0T
ISR AT P H R O BRI &\ o TSRS ROMIGUIE T 2 b DEEZ SN 5o
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() 2] TeAel 22 4717 thapsfolel(T1d 2). 1 7|83 94, Zﬂ&”l‘ﬁ% SO oF]
271 57101 Oé;":% UL e, Dt AP S FRelu A
E Z =

7] Bslo] Hli S+ e SIekE 2008, b 2014, K 2018 5,

St o ctcgto] o1 SR ol UK A Bl 34 AaS 5
Hols ST 4%5717F YA REuEel A7t 7|90 320 e 71904 230 Aitolet i

off

b4 ‘E]{Marchenko et al. 2017; Chernykh et al. 2017).

ST 5717t F555h= ol & sh= AlR7I=d] shilids & 4 ok ek 7199 2719
527} S1 ol 7], 5 Aol S St A o4/ e} 1%
o] HE7oIA Foks 4= girk

ST 557] Ajtol] A1 71 EREo] ZEEL Ao mux) o). ofefst 92 w3t
3 ST 571 0 9 A 5 AR} A= s Axjskzt] 7k, ofciA, ofy
Al A=A A QY AT P T A] Stetal QAek ZLEd] FE AAH|E]of o] 2E|A]
7 FRolo] S Wl G0} SRS FUEE AR E N (Krotoy) £510] F2k $41004 ST 3%
7] 92 & A7} S71skL ltiMolodinet al. 2018: [ypakoB 1 MbillbHUKOBA
2021). oJefRt Fe] EAh= ST A&7] AAAIA B ARAK ol et 4], ST H&71E A%
oF ko] wet &A|, 1Pl AAmeket ST Als719] dA sl w=ofs yrl= dl vl
F T} Sleh, 2 uEolA ofelgt Fi2te] ofck el fre} oft Wl f2o] ]

of 1 71440l 54S AEsih

i

Alojnt—F2H|le HF7]el o|2EAIY SRFF A

S7IAA E3F

O|ZEAY FFAollA ST FE719F 2= A1719] a1a1s} {£3k= @] 1 (Odynovo) -3k,
AR E W (Krotov) 3t st erjei #3b AR ER {olof Asfstal k= 7o
ok v = A E kAl AL == H(MonoAnn, Molodin)of] wh= 2RI 4=
AN @)k E5to] uA) - HEol A ST 572 245 = 530 =EEem(Mon
OAnH 2020:49), 7| ¥ 3HAY, =ofe 719 27| ZfFoll= o] A Yol ST 5717}
Ak Aos Helck

ARER 7319} ST A5712] ¥l oS WHsht ST F57] 2% i 7-419] diazgl
2 7HeH] sl 22T 7K Rostovka) 4], ST F57] 78 2 ok ¥ B717F 4= A
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gtk B7] gala} o JAlS v o R SR8 73 é—é}% Z10 R QA=A SltiMon
OBUH U FPUWKMH 2016; Molodin et al. 2018). T}-S- ol 4] Al<sd}li= ule} 7ho] HehoAw
ST &712] WA SA7F ofe] fAoll4] 2=l Qlck

o] A o|ZEJA} FHA ST HE7 17t WA o8 Fashk= A9 5 sjtfoln], ol
W HRER = uslo] gk 9 AoAr 1 52| Sholgal ¢l Ao g Hol of 1L3}o)
FA7} ojwgh Pej = ST 57| AlLtel] Holgh o] At Yoz ST 5719 ZH4]
Hitol] e Fash ks e 7T Stk

. 228X £3+4 28 F&7] A 39 7+ 3 #=

A ArER 7o) Hetol|A ST As71E 23Rt Fe7] ik B4 f+19F fas2 4
Z] 9:51 /U—g% ir,__i —5}7411;}‘

AA7A] ZelE ARE R 73ko] Ae] A I e 4 25 FehE A= el
ol(YepHo) IV, ofEefiLi 10, M= R 29] 3 f-A4olck A=k Aejo] V FAoA=
SOl B4l F=5go], ofHefrE 10 fAoM = faite] BAl o] 24 SR
(Molodinetal. 2018:50). WlAZH 2 S-&o| o= G-} ZESGEO] ZAF - 9L Bl3ty) 8
5] o] FoA|al Qli= WhA ARe] = Aol tisiAls FEIE fHE o] ATk

HiAZH 2 548 iEA]H]E./:EL(NOVOSibirSk' HoBocunbunpck)s EFZERATZF ot
of 9Ix|ait}. 19661 WHAE ofef grElAoR Ao A7t 1050] A= i
ZA} A7} R O th: 14(:@141 2= AxEen, 7194 33Hd 7197 24d
Zel= A7t A4 = 2t Marchenko et al. 2017). 714 tiiol A & Hu} o e E7)
Hol FEEG=T, o] T AHA] 457 ARkl A3 Elrfar ket 4~ Sl =3t [t
7 AEE e 138 AE, 5~78 AE F 6ot AypakoBMbIinbHUKOBa2021 :
16)(T1% 4).

o] AEolM= Ae7] ik THE =0 5 Ik 1
o Ao g Ho|x «zloizlro] 3

Adoz FAYE
Z

FH W Aol ARER Estol 4] Ak W ST 57| FHa-s& 233 H57] A4LEAA
ek =0l 2shA| gl Z/\W’ET% —? A viz], o] 45, SERS EAYO R Hol 75
A §UsH 5] A ESF AER 21451l QtiMolodin et al. 2018:56).
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Bl wE 2Fao| 34 T FRE Ul 3 WAl 43 165~230cm, THE
90cm Wfe]] S wck Zlolis 20~50cm AHwEE QFr) i T} W= ulekS B 7]Ho
HrEr Ik Aot 2%, there] Eof g o] o] EjAlEo] QAN HEkE-2- Kol
eth ol HE S wE dmE AR ez FHEtKMonoAnHn Ap.
2012, JypakoBUMbINbHUKOBA2021: 24). A7) AARRDE o2} AAFAQ] tloFsl &
w2 AMgE Hoz ol

T WA= Al 40~50em o] A%, BFE B2 e WeFe] ot X Zol7F 16em
e vk Y el vRIAIR ed] - e HEL BY|Ho R dof Qi) of2fgl
9] == ol §419) A9 75 Aol Ant gl =, Sl e ezt 3[4 ARS-
iz glon, deofals offgh ko] Aol EA % Aol AXE U SAjo] Wi EtiaL
Sy pak 0BUMbINbHUKOBa2021: 23)2). BHRS: LOkO] Str.162] 79 &Hl-2-0] 47
of sFoh= Fat Wit Wgke] Hol v StErh Ao S5 Bkt AR A Bt
oA FETr Aom F55RaL QITH LR 5). & ftellAe HEe SR, 5o il
HE| 2 B2(E)o] A5 tHMolodin et al. 2018:55).

8 © B2 ofg ¥ B7|HE e,
“QIZNFIR O] AU P4 oFm TRl BEV]OJHHLY 6). 3% o] of
W B7] 1(1-A)2 W73 9.5emx6.2cm, £10] 2ecm %) o] FHke HeFo|tiMonoAnH n Ap.
2012: 111). o] ejutsiarl o] Haito] & weke] B7|(L]zhell 7| HA 7T Egt o] of
T B7olli= AR} o) 12 e 2719 of i B7|(1-B)7} FpE o] Qleh 1-B=
1-A7} 9sl 5 o5 AARESH] Qs AR Ao FAETH(/ds:112).

oft ¥l E7] 1-Ax YHo] 2483} FEoR Kol ko] 22 ZA(MonolnH v
Ap. 2012), ol A EHell= @fHell et wjdEAolu; el 42 HolA] ¢kl
Ao /= FAIBIL Sli= Zlo® Kol 87] ikl a5 A9k Aus Yal o523 84l
OPO% TIE ol 29 Vs BT m(EAME, AR 2006, 3T 2020)2fal AYZFEICE o] 749

<& WHOFO S TR ek ¢ Qlok fARE ok i BVI7F = Rl fso] v
g&% 2327} 2/4B 9-2] No.282 mi 2555 645 H)o|A] 37 ZEET 93l 71 ¢lol(Mono
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3) ERloR Helg ]
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AMHI983; MonoAuH 1 [ prwnH 2016), ofEetl 10 G-Fo A= ZEEQIctar s}
(MonoAuH 1 Op. 2012:111).

3. Fd

T S, PRs(hS 23 5% Al BAl F=3o] w0l H=dl, B 1S ARkt
Ak QIEHELE 7). 1% Himoflx] T Alre] BAl 79 273, = B IAJRE ZAIRE W
8- o = ek FA A TRt AERRo R off AR o] dutt FER=A] FHEs] el
o= Qltk 78 Aeolld FEE el Al =82 dld 1403 ST Fe7] ARk A
923} thaebal & 4= 9ltiMolodin et al. 2018:50)(TL8 8). AMXIT} HwE o) Fgo
2uf A RO RRE He| =Y "ol A A Sl A Soll stk e
oF = ok AR K AL 29] oFeA Y Sldkieiia)olek olet ARl AAjtte]
obd wielFolakal Sl [lypak 0B MMbINb HUK0Ba2021: 24). Z18]31 ofH etk b 100]A]
= B4 AE Fgo] ZEE|SItHMolodin et al. 2018:50)(ZLF 9).
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28p ROLAorL| FHifes

ShA 7)&gt viel o] A AE = Q= ARE v O R EV|ER sl o) P%*
U ol ofF 9 =10k Al el ojas ke 1B AHT e
H o

51 o1
2. =0l tistof
Feh AAlg Arey AR SRk 55 w)E FHlehl AMgs o Held.
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é 3 0] ey ZelAs Hee] geld A

3. MF, EXl Tl Ag 7E

W A4 ol A ST 5710] 738 /gt mAglo] EA] - A EAfEle] gl
o, #2 FE Y Aol A PO WAk WARK 254 75 A% FE 3
3 e A4, ofRebii 1064 FEES EAlolehs Fol A ofF whA o Helkrt 1
PLb AR 26 A0] e Wl TR /RsE ofze] o] mel

2 Ferol X4£7l el ;HOWOI 8]t d%E gfslo] £ uRsS TR 4

l:l

2
Aot cbe A ] AAIE S50 B B W AEERE 7AAL ‘Rlﬁk 01 A= S
i oful FebAlor A9l 571 8
AT A2 ARelA] vl etoll oupA[e Zloltk

7] Apab
4

HF 24 EE [HRAEZ ZA A7 Stz o] HSIIMIZ7 &0t SotAlote] &8 I- 259



AD2H, B, 1Y Y=

m

S

A B P A

I3 2. YepHbiX U KY3bMMHBIX 1989 ofA] ZA| Z2)5%
J™ 3. MonoAuH 1 I puwnH 2016 Puc. 1392 7iH
% 4, [ypakos v MbibHukoBa 2021 Puc, 1o A4

1
2
3
4
7181 5. Molodin et al, 2018 Fig8< 7iH
6. 1-2: MONOAUH © AP, 2012 Puc.10 #%%, 3: Molodin et al. 2018 Fig, 12 7i¥
7. 1: MonofinH n Ap. 2012 Puc.14 #%Z, 2~4: [E Puc.132 79
8. Molodin et al, 2018 Fig5ollA 7Y
9. Molodin et al, 2018 Fig3—1oj|A Z#j
1 e e A B
T 2. Alon—EENw s
(1,4,5,8: 20w §A 2 7:BAEM7L 94 34 940l 34
3. ALz} 2/5B 2823wy EE ol §=
I8 4, WARR2 54
5. WIAIRE 54 7% e S ogE
%9 6. "9z o] = By okt ¥Rl EY)
(LHARR2 34 o E7|1, 20 9P, 3:okgdd E7|13} o7k X351 Adel)
9 7 MARRE §4 EE
(1EAFY, 2~4:EA 280EHH) %)
9 8 WIARN2 §4 EE (a8 A
99, ofFeElnE 10 §4 EE {3 BEAEE



28p ROLAorL| FHifes

= Mot

itE 2B AE7IAY HE719

o
Qe 24 v

X B (R RO 2R
[ A=
AT AL TS AFEI] AAHE s 4t A BRI Eale 1
glo] FrualA AMGEIGLS ZhsAo] Ack o, FAS AN TReN FEE 5 T
2 TR )6E A WO, G AGI FRE U WA Yk Fee] BE]
2 9 4 QA EIIck T1elw ol ARtk Bhe] Belx B4 AR A8 T 24
o2 A=A

7 Hg; A}%sm AT URE ABI WE ol Y5 U5 01944 suse

6
Sl

452 Aol S-15w e 7 ow% Bl #8 ola).

52 740 Gt ulol njeh Simzlo] oF 875-994CE Tel(1,083C) M} He BAE
A cha4]. z@ elitct 8 Bien f54e) sief T Fekel W51 v 4 Y
Ao Sk, Aol HPbyS TakA Hul e T8 wol7] Hi fEAE FobA 2
-

OJFE W ol AR HlRol whe F4o] Feld o] deptt WU H%E7|e|

7150 G whE e vlEol] tieh Al LR AESE T 715 s S
wHlol Zol7t lrk= AMEE A d=e Ald Ve P AE U olE vE ¢ 3 A
Aol digt Aok E AlgsiE = 7] diolt

olHfdt FIF WA et oA FEE HE7IAM A1) A 240 it
e Tl Al=Elofith 2 HEtolMs AE7HA] Z40] oFoldl il = 4w
off tiste] A& 2Ae Al 7$E e AVIE AR 20| vt P vletsto] s
ZIAI Aol HiRk ek4 7| ARE AgelelalAl g

o

HF 24 SE ORMEZ ZA 87 B0 FSTIMZ7 &0 SotAlote] &5 - 261



THE OIAHFREAXRE), HEATHEe A0
1CP-AES) ol et olbl, A1=14) S4081 2H57] Al thititol olefat oz ol
oAk, S ATRBAL HETIolA BAS Al5E A Hast glo] B AT 7|3l
& 30 Aol wet HAES B Hi A9
/\

o e el S AT e

ot
offl
~N
1o
X
s
N
X
filo
1o
]
Ol
ok
rr
T
T
r (e}

1o a2 o= 3T
Al A 7hssith
2 Aol A7 A A7 IA A7l Sold 24 S o 4 AL 24
w5Ql ke o= sht6-12]. 24 RS A,

g7 1A A7) A2 A A7), 271, 1 2|aL 2719] A4 V1ol it s

7b 2 ChEB R, 20009 SRATE S Sk B Beb oA A8 A7)
w8 7o R stirk AFe] A Auler A RS wol YRt 919 SHH w5
o B4 271 71931 1587171903 13 - 124)7], 7] 71%4%4 137199719 -8
A7), Z714= 7197 9417] S~719081 647], F71%= 1A A7) A5~ 3A)
S5H9IEH13]
chil, A7 BAE BEA 5] F e 271871 249 ot g, 9
=

o] A7] FEolMe e IAd $719] faR Bk SRR o] sfgshs H-F- s 1A

= =] =
I, 7128 48 24 EA
1. =2
EAe zEAT PEAow TEsle] AR 2AS Ammoi). xEo] Ao,
20~27Wt%, Pb 9~14wt% =7} é}-ﬁ—% HhH AEA O Sp 28~40wt%, Pb 3~Twt% @EJ A
B 2O Ho] ARAo] 2EANL Sno| Fh9o] 3l Port W EHS wolrHEl-al.
A2k who] whe 2 et ek Qb0 8 HES Sno| Sheo] OF 17wi%e]

w) sk Hejg o), olmirt sn] dhgao] oW s F2skA ol AEt



28p ROLAorL| FHifes

oN

A5

Swiveol| 4] Hch olsrh 7 o]iei Az

-

Sn 1swi%ellA] 73] 719k,
= Eo] lr{14]. 572 A,

%2) [‘.9,
2
nqo
¢

45 ) @L%%to] o} At F7b5to] TRrAAL, S2o
ofsto] & A 4 2191e Flolch. T, Sl FRAe] wet FEC] M ek, 28
o) 79 otk Feme W S|, e Ll wjels Zlojc4]

T TT OO
F715 B BAEEAEA, QHAEA B, Fi, Fao] Bl vl glom, F4
ol el @uﬁ% E—ﬂ%oﬂ et B Al 15 A 1A 7

2t Zlo] sasith HAE REe] R A
Sn 8~25wt%, Pb 5~27wt%94 it 235 7HAAL IHTE 1-b]. A2 Hl= Alo] F=52]]
B, Bk, Sao] 49, Sn 10~22wt%, Pb 5~25wt% U} 2]Q] A 248 Ad 97t
W] = Alo] A 7)1 F(EE)S Sn 15-25wt%, Pbl~11wt%0] 97} tjiikolc), It
7)50] A9 Sno hgapo 10~20wt%°J B57F T2 oIFAL qlol, FIRAY] Ve 4T
shloll ARt At AmE 7S Zlolw, PbE VIR mA A4S w3e Alolth

1 D_?‘(__E_%i Wa=AsA
SR - Al 2
0.9 ~ 0.1 o™ 0.9 ~ 0.1 WSS oo
L] .Ejl_
08 0.2 02 =
08 Bs=z
07 03 07 03 &%
HIFE A
0.6~ 04 06 - 04 W a
05~ (0.5 05+ (05
04 06 04 06
03 < 0.7 0.3 o7
L
02 - 0.8 02 '. (0.8
0.1 4 g a 0.9 0.1 - -!-.—.E <09
(L] u wie

0~ g g . < < Y YV ‘ \ 1 0o g ll By { Y Y v 1
Cul 09 08 07 06 05 04 03 02 01 0Sn Cul 09 08 07 05 05 04 03 02 01 0Sn

a. 574

b.
32 1. SEEEAR ARt SE TR ¥ =

3. U=

AAITERE] 79, Cull TRk 95wi% OO R $9ko ], Sni= 0~3wt%, Pbi= 0~1wt% $F
o] QILH1 2-a]. Aol Sn Iwt% U]k Pb 5wi% ulito] S 735, o= 2)w=#9l 17}
7k oped sFAollM feliRt S B Alo] Bpdsiths ot A /IE15-16]. oo whEw
ARA LR ZaTla)] B §po Adk H7hE FEo s E gs gjrh Qi AL A o}d(Zn)o)
OF 3wt%, Snitt Pb7} 1wt vt 32910 Ql=t, Zn oA Swi% ke Ao Rt a<
wE H= ) Qlol[1s], ofF 1R sP o] Al A e AR R & 4= 9l

HF 24 SE ORMEZ ZA S -S| HSIIMZ7 |20t SotAlote] &5 - 263



A5 242 Lot TR 2b] ZlebRE Buel gaeEe] 9on, Sn 12-13w%, Pb
Swit Ulel7h EHElo] GUek. B Snl FRao] 20wt OO R S ol TEtslol

=AE Y Hae

aff Al FEHE Aol

08h ¥ 8 g \ ¢ . S . . 1
Cu1 09 08 07 06 05 04 03 02 01 O0Sn

33 2. 3UGEAZ ARt

1. S7|Ach =7| & H7|

SO FPREAL 7152 THsAtIOL, YRRRE L] S0l of

o

@
IS}
N}

OEEom
om ofn ofn of ofn
41 = o

°

o
2
T
o

05 - 05
04~ (06
03+ 07
0.2+ 08

0.1+ o <09

A"
Otg 0.8 0t7 Otﬁ 0t5 0t4 0t3 0t2 0t1

2 /et

1
<

0~
Cu 1 0sn

HURRS} SR I

oA Ao As7] § 27000 slidshe 2 AAlgRelth. 2719 sigthe Aeri=
1P1:-I: xot .Ph|| Skl
0.9 - o1 0.9 ~ s
0.8 - 0.2 0.8~ 0.2
0.7 ~ 0.3 0.7 # 103
0.6 (0.4 0.6 (04
0.5 05 0.5 ~ (0.5
0.4 7 (0.6 0.4 + (0.6
03 (0.7 0.3 # 07
0.2 / (0.8 0.2 0.8
0.1 - (0.9 0.1 09

o ot 1
Euw?! 08 DA OT OB 05 04 03 0Z 0N

a, 37|

a2 3. EEEAR AR FS

1
¢

0o < oo ¢ < ¢ ¢ < <
Cu1 09 08 07 06 05 04 03 02 0.1 0Sn

b. A7)

7IMC =7|9F 7| YSHES 8= =Y

F-EL Sn 23-30wt% <], Pb 5-9wt%2]



28p ROLAorL| FHifes

Cu7} 95wt% o] 3E3hel Zlo] SYO, iFio] e ARt 17 3-a]. Sno| ok &
Alrte 9l v 7182 A7lell vishd 1 SR vjulsick

eI A717E H, s AR BiEe] Sne ehRafol solvke SAe EAlt
3-b]. o] Pbe] FRAES oF 1wt%i: %7]9} v S wf 2 ZJo|S Kol oker) =, %
o= tiize] =g AR Y Sno| ehrafol A AgAlREel 5 ofF whd, A7 =
A Sno gkl oF 20wt%71A] SofuA| E= WekE Holy] AlRRIEL of Al
V1o RE FE 884wl St

2. 371N 71 # 27

g7 1A F717F El“d, AR HolA] Al 7)o mlsl Pbe ko] solue =
e HOTE Sno ehpare Ad7]9k FAISIEHILE 4-a]. o] A7]of diEsle HETIRE 5

a1 Pb7} 10~20wt% %P%ﬂﬂ T%EJDP. Ol% AubH o g ezl HH AE

7} Qlt} Pbi= Cuoll 7o) 118%]%] oko} upiz 2], WAL Qo7|7] 419 FUst 24S
217] o]FrH2]. thik, Cudll PbE 20wt% PO 8§ w7} oF 83 CE Wol| A Hry 13

6]. Cu2} PbENF 4% U 57 SefutetollA] ERIE o7} Eio] =7 AP Bast
AE =50 == W] Qs PbE WIS 7Hsdol Sk

Pb Pb
0

7 B3] A m3|
0.9 - . 0.1 0.9 - . 0.1
0.8 - 0.2 0.8 ~ /0.2
0.7 + .03 0.7 - .03
0.6 - 0.4 0.6 - (0.4
0.5 - <05 0.5~ 0.5
0.4 ~ .06 0.4 ~ . 0.6
032 . 0.7 03~ . 0.7
0.2 £ o . 0.8 0.2 A 8 HQ; . 0.8
7 n
0.1+ (=] ,0.9 0.1 o .09
" m A %@b og
0~ ¢ ¢ < < . . < < . 1 0~ 1
Cu1 09 08 07 06 05 04 03 02 01 E)Sn Cu1 09 OB 07 06 05 04 03 02 0 1 ((JSn
a. 57 b. 71
=] St X = =]
33 4. EEERAR TAIR FSIIM B712t 27| HSHE 82 =4

HF 24 SE ORMEZ ZA S -S| HSTIMZ7 |20t SotAlote] &4 - 265



AR A

13k

— S = P

L= 1e - in = w0 ] ] L] - L]

Sage Parcqw Srans

Tin Parcen

a2l 5. Cu-Sngt2e| Z=et Ax[14] 12 6. Cu—Pb ATHE[18]

V. A

oVgoM AT E4E 571 T B4 AAE 24 G50l 24 I
T o= Ae719) 715, A7 i 2449 AolE 2RIkt tiite] e
o}

Cu-Sn-Pbe] 391A] T2 HFOR ERIEGOL B4 sno] Faepo] U5 W, A

7= =% E= Snf ¢
Sofu7] AlAsEGIEE 7100l SolAH Port BE7] Akl Yl ARgE7] AlAFskaL 3717}
& Cu-Sn-Pb7} Bt 4191 HEo| thits ApA|ekA Frh

U O Cu-Sn Tl soll Pbs A7 =W, == o] v WopA|aL f-54d0]
FobA o] gohithal A St 53] 9= WHErs A art WoHA
S HA] e Aaks Sl Fsl7] ol far vt Snof tiAlkaR Pbo] F7kgo] SRR At
T RERE uE QIOHS, 17]. o]2fdh 352 AP AR 2golAE 2RIEAL glom, §reet
Ao whef Ss] Sno| VRS ol AlEkehr | shelch

ok offo]l efet w719 - Hi-2el $71°0 sidshe -

N

N

], . 7]_,_ =7 ul

[€) o X
57 5ol 4ol 1FEo] o), o] A7} HB/ING HE71e) AibHel AR st S
HfsEgtcka Ho e ofiet. 27510l ek 1ok et Z1ge et ) Aabt

o] S o), EluEt AETIA e A AR 71se] v e ARIED 2art itk



28p ROLAorL| FHifes

H 1. ST HS712] M2 EH(wi%)
fal o = L5 A (W%)
= REY/EEA Mn Fe Ni Cu n As Sn Sb Po Ag Co 7|Ef jii
1 | 5/3N X2 0.02 0.26 016 | 7089 | 0.23 002 | 1278 | 067 14.99 6
2 |su/2e 21 0.02 0.03 0.21 7333 | 024 000 | 2028 | 022 569 6
3 |5WEF sYUs 002 | 003 | 0.12 | 69.61 | 023 | 000 | 20.37 | 0.17 9.46 6
4 |sEF 812K 0.01 004 | 0.15 | 7803 | 0.27 | 0.01 238 | 021 18.91 6
5| S/t 0.01 0.77 | 7240 | 0.05 1.00 | 0.14 9.40 0.22| 0.01 7
6 |suhoky 0.04 0.11 79.00 | 0.03 16.38 | 0.08 6.70 0.18| 0.05 7
7 |swEd Hs 0.01 0.13 | 56.36 | 0.03 1820 | 0.06 26,05 0.08] 007 /
8 |swdd 3 0.04 | 008 | 7520 | 0.03 16.00 | 0.03 7301 0.13] 0.02 7
9 |52/9d 84z 0.01 0.30 0.19 | 76.01 0.26 0.01 9.01 1.53 12.72 6
10 |52/5F =2Ys 0.02 0.03 014 | 7209 | 0.25 000 | 1785 | 0.09 954 6
11 |S2/5F Y= 002 | 005 | 012 | 7254 | 025 | 000 | 17.36 | 0.05 9.63 6
12 |82/3F s 0.01 003 | 0.15 | 69.01 | 024 | 000 | 2236 | 0.17 8.06 6
13 |s2/th+ 0.01 0.11 72.10 | 0.01 0.34 830 | 0.08 19.50 0.16| 0.03 7
14 |82/85 & 0.04 0.15 | 75.20 tr 029 | 11.60 tr 9.60 0.15] 0.03 7
15 |88/5F 348 009 | 002 | 013 | 6409 | 0.21 000 | 2811 | 004 7.34 6
16 |S2/35F 2&12x1F 0.01 012 | 0.14 | 7207 | 0256 | 000 | 17.46 | 0.17 9.81 6
17 |SMN/EF 2%s 0.02 0.01 012 | 6125 | 0.21 000 | 3300 | 0.12 527 6
18 |8A/EF =2YUs 0.02 0.02 014 | 6357 | 022 000 | 2881 | 008 7.16 6
19 |[SA/EF sYs 002 | 002 | 0.14 | 6366 | 0.21 000 | 2763 | 013 820 6
20 |8N/EF sYUs 0.01 002 | 0.12 | 6510 | 022 | 0.00 | 26.08 | 0.05 8.42 6
21 |SA/EF sYUs 0.00 0.02 012 | 6330 | 0.21 000 | 2785 | 0.06 8,46 6
22 |[SAYANE 242 0.02 0.04 017 | 63.09 | 0.22 000 | 3166 | 0.14 468 6
23 |S2/EF sYs 0.01 0.03 0.12 | 66.67 | 0.21 000 | 2692 | 004 7.03 6
24 |S/EF sUs 0.01 003 | 0.13 | 67.76 | 023 | 0.00 | 2381 | 0.09 7.96 6
25 |S&5/HE skeal 0.01 0.03 0.21 67.15 | 022 000 | 20.74 | 0.10 11.54 6
26 |s5/88 332 0.02 0.04 019 | 7618 | 024 000 | 1507 | 0.09 819 6
21 |SEEY 55 0.01 003 | 0.17 | 9843 | 040 | 0.17 065 | 005 0.11 6
28 |SE/EH 258 0.01 002 | 013 | 7310 | 028 | 0.00 | 2501 | 0.04 1.41 6
29 |slAEH/ES sE 0.02 0.03 014 | 7516 | 0.26 000 | 1935 | 0.00 507 6
30 |[sl=AE/ES 2Us 0.01 0.02 014 | 69.76 | 023 000 | 2307 | 028 6.59 6
31 |S=ASE/EE s 0.01 003 | 0.16 | 7095 | 025 | 000 | 1956 | 0.17 888 6
32 |s=AsSH/T AMS 0.01 463 | 0.18 | 8359 | 033 | 0.09 079 | 158 8382 6
33 |sEAsE/EE 24 12 | 002 0.13 0.12 | 7082 | 024 000 | 1283 | 0.17 15.69 6
34 |sEAEZ/ERE 24 12 | 001 0.05 014 | 6856 | 024 000 | 2159 | 0.16 9.27 6
35 |E=ASE/EFE 248 12 | 001 006 | 0.14 | 7460 | 025 | 000 | 1498 | 0.32 9.66 6
36 |s=AsSH/AE 0016 | 0.13 | 73.40 1870 | 0.10 6.86/ 0.09 B & 9
37 |s=As A 003 | 017 | 74.00 1400 | 012 10.60 0.13 BS& 9
38 |st=AlEH/ 0,01 [0.01 71.00 13.60 {(0.01 15.70] €0.01 B & 9
39 |si=Alsd/olt X2l ot 0074 | 75.30 17.10 | {0001 6.80| 0.12 B 3§ |1012
40 |Si=AEd/ed S8 7314 19.77 6.39 10
41 |e=AEd/e BT 70.30 14.84 14.22 10
42 |pAEE/EY 78.09 14.30 8.39 10
43 |BiAlEE/Ed 75.94 15.08 9.45 10
44 |BI=ASH/EE 0| 002 | 0.12 | 75610 | 007 | 008 | 16.27 tr 9.71 0.17| 0.04 7
45 |=AlEA /oI 0.01 016 | 76.36 | 0.08 14.28 tr 859 0.17| 0.08 7
46 |st=AlEZ/ok 0.01 012 | 7314 | 007 17.07 9.49 0.11] 0.03 7
47 |s=AlsE/0l 005 | 015 | 7800 | 0.09 17.39 568 0.33| 003 !
48 |s=AlSH/old 0.01 0.06 | 81.10 | 0.04 820 | 0.04 9.18| 0.26| 0.01 7
49 |EASE/EE M 0.07 0.10 | 6950 | 0.03 16.30 | 0.26 14.40 0.36| 0.03 7
50 |sl=AlESZ/ME &Y 0.12 0.11 7330 | 003 884 | 0.34 17.80 0.32| 0.03 7
51 |s=AsE/Ad LIE 002 | 0.12 | 7469 | 0.03 1810 | 0.09 763 0.18| 0.02 !
52 |s=AsH/oIY 005 | 006 | 67.70 | 0.03 1250 | 0.10 20.20| 0.20] 003 7
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B 1. ST 35719 42 4wtk ()
o A5 AW

REF/EEX i Sl
H Mn Fe Ni Cu n As Sn Sb Pb Ag Co 7|Et ==
53 |st=Alsd /ol 0.14 7825 0.03 15.30] 0.06 428| 0.12 | 0.02 7
54 |s=Als/oid 0.04 | 0.08 75201 0.03 16.00| 0.03 7.30] 0.13 | 0.02 7
55 |et=Als2/oky 0.11 0.10 76.80] 0.05 555 030 | 1041 0.20 | 0.02 7
56 |St=AlE/i B+ 0.06 7392| 0.03 1.98] 0.06 9.63| 0.14 tr 7
57 |e=Alsd/olY 0.01 0.06 75.10| 0.01 0.08 1690 1Ir 6.60| 0.07 0.02 7
58 |l=AsZ/4E A 002 | 013 79.60| 0.01 0.23 2.90| 0.09 18.00| 022 | 0.02 7
59 |st=Alsz/ad & 004 | 017 7650 I tr 1440 1tr 4.40| 0.07 0.09 7
60 |el=Alsd/ole 0.01 0.15 8450 0.01 0.30 7.15| 0.08 2.80| 020 | 0.03 7
01 |el=Alsd/Oi 23ls 0003 0.06 7390 0.028 12.00| 0.06 9.60| 0.14 7
02 |QEAsH/0 Eliis 0.01 043 | 0.11 71.78| 027 | 0.07 9.60| 1.02 16.76 6
03 |R3AsH/0 Elis 0.01 004 | 0.13 75.60] 028 | 001 1591 0.16 7.88 6
04 |BMSH/ME skeel 002 | 004 | 013 71.39] 0.26 | 0.00 1.61] 0.09 6.49 6
05 |RBAMSH/ Hizis 75.90 0.11 19.50 0.48] 0.09 11
66 |ZIFAYhT AMS 0.01 057 | 0.18 7493| 0.26 | 0.00 15.78] 0.09 820 6
67 |ZE4/0 SM2 0.01 002 | 025 66.07] 0.19 | 0.00 19.37] 054 1357 6
68 |=24/0t SA2] 0.01 0.04 | 023 5823| 0.18 | 001 27.16| 1.61 12.56 6
09 |=24/20 e 002 | 003 | 012 69.48| 0.23 | 0.00 20.60| 0.00 9.53 6
70 |Sg/= ¥=2 008 | 003 | 0.14 60.33| 0.26 | 0.00 35.17| 0.35 3.65 6
71 |3REEF sYs 002 | 004 | 013 5399| 0.18 | 0.00 39.97| 0.19 5,50 6
72 |SREEF °& 12 000 | 003 | 013 56.63| 0.19 | 0.00 37.33] 0.04 5.66 6
73 |SRG/AY 24e 0.01 0.03 | 0.20 57.83| 0.19 | 0.00 34.37| 0.27 7.13 6
74 |BRE/=MEET) 007 | 0.15 61.60| 0.15 32.02 577| 0.22 8
75 |HRE/=M=EEY) 006 | 0.17 61.76] 0.16 32.48 515 0.23 3
76 | /3 ete] 0.01 0.16 65.06] 0.05 28.40 6.33] 0.04 3
77 |HEd/Ek ti=e 003 | 0.16 65.76] 0.05 2857 543] 0.23 8
78 |HEd/Ek =l 003 | 0.14 65.30| 0.04 2880 570 0.16 8
79 |BARYEN ofRatx] 003 | 002 | 0.15 95.79] 0.39 | 0.00 3.42| 0.03 0.20 6
80 | MRy of2atx] 000 | 037 | 017 96.53| 0.38 | 0.00 1.41| 0.02 1.12 6
81 |Mehy2E =4 002 | 040 | 013 9550 2.86 | 0.00 051 0.03 0.57 6
82 |s1/3H ofes 0.01 0.05 | 0.20 79.51| 027 0.00 1317 1.15 5.64 6
83 |ETEE/FH g2 002 | 014 | 059 80.98( 023 | 0.00 11.69| 0.86 5,52 6
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