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R:J B FMN:KK:EB F:G;:T HB ;:J :JHJR:<:G>:B
WG?J=BY >:J GH BY HB MF MJBB LH BDBKLHG
F BKZnZjh\
(>hgbhlEb I _ogbdbb Lh6bdbklhg [Z ghfb ZdZz”~_fbd F K
Bfjfagh [Z £ZfZ]lhg fZtemf Zkl db [mgz™ \Z kzZfzZjz
[mjrZgb g _jflhE££hb [Zj™b h[b\m hnlh[\ \Z [h*bb omj~"
Zkhkbb 1Ztfbgbh AEblkelhgir\Zj [h [Zj™ f_[hrZzX
G _jflhEEhb [EnT™Hbb omjrjh ~Zj b™ebfb Lh6bdbkl
lZfhfb fbglZz™ZE£h gZk[ dZj~Zg fmfdogZgkirhfFb~b gZk[b
ithgar"Zg8e 2™ bg gZ\tb g _jflhEEh ~Zj) ghf£by£hb Oh\Zebg]
Fmfbgh[hfm~"_f<Z Za oZ[ZjEhb \bgbajggMZ db bfjfa "Z]j
dbr\Zj gZkglEh Za iZzgBpEazZrlZZKkl
DZebfZEdZebw\g j] _IbdzZz g3Wyhf]byb kZ[a” wg_jlby

L L A W
JZkth GzZfm~ b mfmfbb g_jflhE€b [h”\ \Z hnlh[\

|Zzfbokhk]mahjb kme m \Z 4ZIb\hibeklbeeldl ab™ glb
mf mjbb Lh bdbklhg fm 1ZjZzf WfhZ4e[th|jZd flhfI"hb Zkhkbk
kbzkZlb "hobe6 \Z ohjb bb -xfbmj8Z[db kheb kzZz~h ~h
nZjh]lbjb gzZlb Z hb [zZz~Zklhfz~"Z ~Zj jh b 1Ztfbg gZfm~Zgh
kh Z \Z bggmgbg jZ gZfh b ZIb Zeb \ZabnZ hb Zkhk®6
kljzl _]bb fo&e&ZjghfZ hb jmr® [Zjhb khe hb hyg~rZ f [hrz”

>Zj 1Zzfb 1j_ab”™_glb mf mjbb Lh bdbklhg jZkl
bklb ehebylb wg _j] _Ibd6 \Z [Z ~ZKkl| h\Zj~Zgb fZg[Zt hb [r

6
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yd Za fZktZeZ hb fzZzjdzZza6 [Z bkh[ f_jz\z~» Zc™ dZj".
NZj ydnjkZlb d@lh Lh bdbklhg ~Zj jh b Zeb bg Z~Znb
[Z gZlb Z hb gZaZjjZk ghbe JZj*b"

Lb[ b hfhj_  db ~Zj 1zZzzf i_rgb h~ ]Zj*b~ Lh bdbkl
bkl _kheb m\\Zb [Z] Za ©wg_j]lbyb kZ[a? [Z Zlhjb rZr
Z hg rhfbe f _1ZjBEf@a h ~Zj dbr\Zj nhbab wg_j]lbyb w
bkh[b fZg[Zt hb we_dljbdbb [Z] Zjhjrz\Zg~"Z bkl_ khe
gZ\tb fZg[Zt hb we dljbd6 Za b Zlb wdheh]6 gbk[Z]
g _@h hb [Z)j 6 [_azZjZ] Zkl a_jh Za G;H ylhg gZfm”b
aZjZjjZkhg [Z fm bl iZjlhnlz gZzZf_rz\zZ™ JZKkb"™Zgb
bklb ehebylb wg j] Ibd6 fZtgbb [mgz”b aZfbgZ [ZjhD
[Zj~hrlZgb kZlI b abg”Z]b\m obafzZljZzkhg6 \Z i_r[mj”b
|Ztfbg gZfm~Zgb ZfZ kh Z [h wg_j]lbyb2Wwe_dljbdbjh ~hj.

<h Zg fzZ\jb”b bklbnh”~Z Zjhj ~h~"Zgb ©wg _j]lbyb
gb h"b m m b [ZcgZefbeZe6 \Z hf_Zb Z hg6 ZfzZ \Z |
KbzkZlb i_r]lbjbnlZb jh [Zjbylb dbr\Zj ytg_ kbzkZlb ©
bfdhgbylb Zj q6 [_rlZj [Z b Ibkh*bcLim\DdZidbgrh@zZl hb
[mamij]b ohjb 6rZAbddblizl Z hb kZjfhylmahjbjh nZjh zZf f_h

Zjyd dbr\zZj \h[zklZz [zZ fZz\ _b m jhn6é b ebfb [Z
kZj\Zl hb 1Z[b6 ~hjzZz~ Lh bdbklhg Za kZl b [Z j o_e_ [z
aZobjzZ hb g _nl6 dzflzjffhhga"b:Zlb aZobjzZb h[ ~Z]j Z h
hc hb zZ\\Zejh kh b[ ZKkl 1Zk jh b Zkhk6 [Zjhb k¥t
bklb ehebylb wg_j] Ibd6 [ha Zf [_rlZj bklbnh”~Z [mj:
]Jbrjhwg j] _Ibd6 f [hrZz”~ Lb[ b bkh[ hb hfhj6 ~Zj he
30%b b Ibrhjb #4gHb ]b”~jhwg_j] Ibd6 gZ 1Zg h [Z bkl
wg _j] _Ibd6 kh b[ f_rz\_f [Zedb [Z [hahjb Z hg6 Zj k
fbeebZj"m fbeebhg "heezZzj4Fpbdhbnmj@r f

>Z] hyg™"Zb gZa”~bd [h bklbnh”"Z Za aZobjZ hb [m
[Z] ZjhjrZ\Zg2jZdbr\Zj gZ 1Zg h [Z bklb ehebylb wg_j]_II

7
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[Zedb ~Zj fbglZz Z [Z [hahjb nmj@rb we dljhwg_ j]lbyb
f gZzfh_f ;h bg mkme ytg_[h |Z\eb”b wg _jlbyb we dlj
kz[a? [Z jzZ\Zg”b i_r]bj6 dzj*"Zgb h b[Z]l hb oZjh[bh\Z
]leh[Zebb kZczjZz kZ fb [hkZah oh _f ]Jmahrl ;hy” abdj
fbeezZl WfhfzZze6 JZ fhg Zfgmg i_rkZnb nZtheb Zeb fZktZ
\h[ZklZ [Z bklbnh”~"Zb aZobjzZ hb h[ ZzZf_ rz "~Zj ZjkZb |[.
|ZrZ[[mk hb [mamj] b "hf f_gZfhyg” nOmMmjkZd "bfboablfgb
bjhzb 1zZzf 1j_ab” _glb fZfezdZl Za Zlme ]JZj"b"Zgl
Lh bdbklhg ~Zj [hjZb wtehg gZfm~Zgb >Z khé¢ZjhbgzZ\b Z
jmr b mklm\hj2 ozZ[Z) "h~"Zg” FZ a "Zj bg j@a Za 1Z)Z
mfmfbb Khafhgb FbeZeb FmIlIZ bArYEbnfheegh [Zkb"Zgb
|Z[jbdhl j@c h”b fm bf_kl

a bg j@ [hy”r fzZj"mfb Lh bdbklhg 7Zj Zljhnt
objzr"fZg~hgzZb | _r\hb fbeezZimfMZINZjb’Zf[ZklZ]6 [h fZj*mfl
dbr\zZj hb ~blzj [Z jb 1ZI[b b bg 1ZrZ[[mkb [mamj]lb kh;
d@rbr gZfhyg”?j6;BXx2 db fZj"mfb Lh bdbklhgb Zaba [Z]jh
gmZ hb 1Zzfb Ij_ab”_glb dbr\Zj; db fZ kzZz» Za hg [_ [m
abg”Z]l]bb khdbghgb dbr\zZj \Z [ZezZg”™ ]Zj"b"Zgb fZ\ _b fz
[ZcgZefbeZe6 f_[hrZ™ f_ gZlb kZfZjZghdm khn”behgZ f_

AZojZz hb wg_j] _Ibdbb mf mjbb Lh bdbklhg ~Zj Z"\z
rmA"ZZkl > @

ZMN\Zel.

FZg[Zt hb [Z] Zjhjrz\Zg~Zb Zcjbwg_jlby ~Zj mf mjbb Lh bdt
>feg I m 1 F<I Ih kheb @

. hibebyib B IbAhjb
N

Ghfl@cb fzg[z| B Ib*hjb mMnf) " o146 b Ibkh"6

RmfhjZbfmfbb

GH:b omijA 179.2 (60167) 107.4 (32476) | 107.4 (32476)
G @ hniB| 4790.6 (1 822 894) | 3.92 (1493.7) | 1.49 (545.2)
Wg _jlbyb [bhfzZ¥ 4.25 (1614.14) 4.25 (1614.14)| 1.12 (807)

G @ rZftee 163 (62257.3) 10.12 (3852.7)| 5.06 (1926.35)
Wg _jlbyb ] _déib 0.045 0.045 0.045

Fb ~hjZrhg [_

5020.595(1 907 823) | 38.635 (13774)| 27.955 (10092)

g j@]h hb dZel

8
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:mgz™"m [Z] Zjhjkhabb bgrhhlb ZzlzZzg fm bfb dbr\
g_j@]lh hb [Zj b h[bb omj®m [mamj] [hkmjtZI6 hZzg
ANZkImim kmihjbYbjbKZg\eZl kheb JmaZzZrlZz g _j@]h b c
NZihfz™ db ~"Z Idhbj@lh[dj b [h*bb omj* Zkl FZjdZab
ehb Z hb [Zorb we _dljhwg _jlby gZg”~_ i_r [Z © mf mjb
[mMm~» db ~Zj hyg"Z [Z [mgz~b g_j@]h hb [Z]j b hnlh[bb
\Z fmdhlb[hl [h "Z\eZlb Dhj_yb Zgm[6 ~"Z]j bg aZfbgZ b~

Bff@a h [Zz ZfzZ]lhg fZtemf Zkl db [mgz® \Z kZfZ
[mj*Zgb gmgbg g _j@]h hb [Z]j b h[b\m hnlh[6 \Z [h"
fZ kZz™ hb Zkhkbb [Ztfbgb Z hebb d@ bklhgb dbr\Zj [h [-

>7Zj NZ\eZl hb |ZjZ bdzjnrzZ omkmkZg Hef
bklbnh”rzZ[ZjZzg”~"Z]lhgb bg gZ\tb g_j@]h bflbza h fm Z]
mfeZ gZk[b hg h jhc]l]hg [m~Z iZj"holb fZ[eZ b Zja6 |
fmrnrZIlb iZg khe 1Zfrb”N dzjrzZ f _rzZ\Z™ \Z [Zjhb ohg:
hg hjh matb kholfhg f MégkbgNibi®kh”~"Z[Zjbb hg h gZ dZf

khe Zkl G _j@]h b [Zj b hnlh[bjh \h[ZKkIZ [Z 1ZeZ[hlb
[h iZg_e hb hnlh[6 db m\\ZlghdbzZrhg [h f_]1Z\ZIl F<I
bnhrz f _z[z® fm Z Za f_dmddgZ| & hj@hhbb omjrjh "z
b ebfb Lh bdbklhg ~Zj 1Zfhfb fbglZ Z h gZk[ dzh~Zg f
rZokZg rh b*"b gZk[b Z2hgahg gzZ\tb g j@]h h ~Zj gh b
Oh\Zebg] R@jhh[h™ \Z F@tdbgkh’Za oZ[Z] ht6 plga _jg |
ohg”MZ db bfj@a "¥4jddZk[b hg h ZZAZtnaZrlI4ZAkl

NZ[bzl
KfhgZ4BEkfbb _ab”_gl6 mf mjbb L h-fredueht.g
2.AZdhg J_kim[ebdb LZMTbWhkiZdiremrZg[_
AZdhg J_kim[ebdb LZ~"bdbklZg ©H[ bkihevah\zZgl

bklggbdh\ wg.jpobPZg[_ yg\Zjy ]
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H;AHJ <HAH;GH<EYXSBO BKLHQGBDH< WG?J=BB < J:CH
J?KIM;EBDB L:>@BDKL:G
F BKZnZjh\

< kh\j_f_gghf khklhygbb \k_f ihgylgh qlh nmgdpbl
wnn_dlb\gh_ bkihevah\Zgb_ 1Zdbo kheguago*jiud_Ijh
we _dljhklZgpbc yl\eyxlky h~ghc ba hkgh\guo p_e_c¢c h[_
gZk _e _gbc kljZgu we _dljhwg_j]b_c

<h \k_o j_]bhgZo LZ" bdbklzZzgZ fh 'gh mklZgh\blv L
fZeu_ kheg_qgu_ we_dljhklZgpbb Kh[kI\_gggh fu gZ[ex"Z
klZgpbc \ ]JdhjgaichgZo Oh\Zebg]Z RmjhzZ[Z"Z b Fmtfbgz[Zz"
h[fezZzklb Z 1zd _ ijhgblzZzeb gZ kljZzgbpZo bgl_jg_1Z qlh
klZzgpbc ij_\urz_| [he__ iylb”_kylb

Dexqg_\u_ kehwg_j]_IbdzZz we_dljhklZgpby °2A_e _gZy
wg_jlby

THE SURVEY OF RENEWING SOURCES OF ENERGY IN THE REGIONS
OF TAJIKISTAN
M.l . Safarov

Nowadays, it's welknown that using and exploiting small setardro electric
power stations and wind farms are one of the main purposes of supplying viltages a
countiries with electricity.

It is possible to install and use small seblgdro electric power stations almost
in every region of Tajikistan. Actually, we observed installation of some of them in
Khatlon province in Khovaling, Muminobod and Shurobod and have read on Internet
that tre current number of them is more than 50.

Keywords: power, power plant, "Green energy", energy.

FZtemfhl *"Zj [hpZbekbn

KZnzZjh\ FZgmq_ j BkmAkKkibkl glb dZn_~jZb 3 zZjzdzI"b Zg
Z\IhfZlbdmghgb”Zrm~"Zb we_dljbd6 \Z fhbbg Lz WWebh Adbd6”’
F KHkbf6:o[jh[blZ\bE e , &mail: manu_1804@mail.ru
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lhebl _ogbqg_kdbc \_kilgbd K_jby Bg _g_jgu_ b2oke_~h\Zgby

<HA>?CKL<B?AH<H=H KHKL:<: KIE:<H< KBA{B&PFr
(Nd,Sm) G: BO >?FINBIJMXSB? K<HCKL<:
J OKZb"h® HH”"bgZ A <Dh[mepF\F OZd” h”"h\
LZ~ " bdkdbc | _ogbqgq_kdbc mghEdEHbdZbK Hkpfb
Bkke_"h\Zgh \ha”_ckl\b_ nZah\h]h khklZ\BeRcieZ\h\
1G 6P gZ bo bBsmddbh]ek\hckl\Z < bkke_"m_fuo
hij _~ e kjurg_Zjbnf_Ibgakdd oghk\egymdz *;: b kdhjhkl
aZlmozZgby a\mdh\uo dhe_[Zgbc *; fk

Dexqg_\u_ keéh¥Znbjmxsb_ k\hcklI\Z j ~dha_f_evgu_
mjh\ _gv a\mdZ nZah\uc khklzZ\

ljb \uiheg _gbb wdki_jbf glZevguo bkke "h\Zgbc i
N finbjmxsbo k\hckl\ [ueb batkMegwyzaf jhf [ [ ff
ba kiezZ\h\ kbkl-B&&#3M (Pr, Nd, Sm ih ke "mxs_c \ZjbZpl
ijb\_~ _gghc \ [Z]e Qlh[u kjzZ\gblv bo [ue ba]hlh\
bkohrgh]h Zexfbgby f@]db :

>ey ijh\_~ gby fbdjhkljmdIimjgh]l]h ZgZebaZe[d\aib bkk
Ijb\_ "~ ggu_ \ IZ[k p_evx \uy\eelbgypgypy nZah\h]h khklZ\
N finbjmxsb_ k\hckI\Z Z4eZ\h\ >

Bkke _"m_fu_ h[jZapu [ueb jZa™_e_gu gZ Jjmii \
baf g _gby khklz\zZ kiez\h\ | _ kh”~_j Zgby [_jbeeby
f 1Zeeh\ Zaj h"bfzZz g _h”bfZ b kZfZjby h[jZaph\ d.
ith2\ _jlebkv bkiulZgbx Kj_ g Zjbnf_ |Ibgmkdbgy aa\4md 4
Aot b kdhjhklb aZlmoZgby a\mdhluo dtk&e[Z\gbcfud';
h[jZaph\ ijb\_~ gu.\ IZ]e

Bkke_ "~h\Zgby A finbjmxsbo k\hire\k I\ i h kZeZ\e b
ke "mxsb_ hkh[_gghklb

ljb baf_g gbb khklz\Z-<kiez\zZ fZkJAF -05

fZk gZbemqgrbf khklZ\hf k ~ _finbjmxsbfb k\hcklkZfb y'

fzk kZfZjby Kdhjhklv aZdmozZdbyka\mdZ
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Ilhebl _ogbg_kdbc \_klgbd K_jby Bg _g_jgu_ bAokE_~h\Zgby <«

JAF

6,35 ";

<ukhdh_ ihdZaZgb xsbofik\tjerk | \Aijb< _
- fZk gZ[ex™"Z |ky m kieZ\Z k

fk

LZ[ebbhZ

fZk
fZkés= g_h~bf

Ki_~g_Zjbnf_Ibg_kdb_ agZqg_gby mjh\gy a\ma\nidhkdlojldild_ §Zgmo Zc
g _dhlhjuo kieZ\hWAlkBekr(NMd,Sm)

dzd b ijb ki

< Obfbg_kdbc Kk Mjh\_gv aWwyd IhdZazZl_ev a\mdhihdsel
h[jza fZk > < nyofk

00 : 106,8 4,12

01 < 3U 100,52 4,94

02 +Pr(0,1) 99,68 5,05

03 +Pr(0,5) 98,38 5,61

04 < 3U 102,78 4,75

05 +Pr(0,1) 99,19 5,07

06 +Pr(0,5) 95,91 6,14

07 < 3U 98,44 5,19

08 +Pr(0,1) 97,75 5,47

09 +Pr(0,5) 96,75 5,98

10 |Al+Be(0,01)+Nd(0,01 102,44 4,77

11 +Nd(0,1) 98,75 5,18

12 +Nd(0,5) 97,49 5,62

13 | Al+Be(0,1)+Nd(0,01 97,35 5,5

14 +Nd(0,1) 97,35 5,62

15 +Nd(0,5) 95,69 6,35

16 | Al+Be(0,5)+Nd(0,01 102,06 4,89

17 +Nd(0,1) 100,42 4,93

18 +Nd(0,5) 97,56 5,59

19 |AI+Be(0,01)+Sm(0,0] 98,29 5,21

20 +Sm(0,1) 97,9 5,41

21 +Sm(0,5) 96,06 6,04

22 | Al+Be(0,1)+Sm(0,01 96,94 5,76

23 +Sm(0,1) 97,71 5,55

24 +Sm(0,5) 96,88 5,92

25 | Al+Be(0,5)+Sm(0,01 98 5,33

26 +Sm(0,1) 96,78 5,98

27 +Sm(0,5) 95,31 6,46

GZb[hevr__ ihdZaZgb_ "~ finbjmxsb&l kichckl\ kieZ\
fzk +JAKO0,01 fZk gZlex"Z lky lzdh_ ~
Be fZk Kk fZk kZfZjby <dwlhf RermkgZ _
Ba I1Z[2 ke _~m_| qlh fbdjh*h[Z\db [ dleébgvdh]h »

f 1ZeeZ m\_ebgb\Zxl »_finbjmxsb_ k\hckl\Ze ke Bpbld

lib

JAF \ khklZ\_ bkke_~m_fuo kieZ\&h ghdtko kdhjhkib aZlmo.
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lhebl _ogbqg_kdbc \_kilgbd K_jby Bg _g_jgu_ b2oke_~h\Zgby

a\mdh\uo dhe_[Zgbc \ klhjhgnglhm\[hebhpbolgbhy memqr_g
A finbjmxsbo k\hckl\ kiek\d\Ww k KgZbemqgrbfb ihdZaZgh
A finbjmxsbo k\hckI\ kj_ b JAF fh gakjiza\ueklvjgd h~ bfhf
b g _h~bfhf ijb fZk [[[keeByu kZfZjby ijb fZk
[ jbeebyexfbgb -fhjbeeb_\u_ kiezZz\u k fbdjh*h[zZz\dZfb
hfez”"Zx| \ukhd@®ZmZgbyfb kdhjhklb aZlmoZgby a\mdZ

>ey kh\hdmigh]h bamq _gby ~ _finbjmxsbdkil\h\dklb ba
dZzq_kI\_ggh]lh ZgzZebazZ \ebygby wlbd_kZXkekl)j Zptk\d bl
bkke ~h\Zgby Bkke "“h\Zgb_ Ubhojhxljfomd|kij@auz\h\ ijh\h”*be
f 1Zeg&Enbqg_kdhf fbd]NEGORHOT21".

< ijhp_kk_ bamqg_gby fbdjhkljmdImju bamqgZ_fuo k
ljm~rghkheemqg_gby dZg_kI\ _gguo rebnh\ 1Ijb f _odhbbqg_kd
ihebjh\d_ b ihke_"mxs_f ljZ\e_galZ rebj@zhyhbdg hih
kieZ\h\ ijb re\Wnh g_ [ueh ihemqg_gh dZg_klI\_ggh
fbdjhkljmdImj Lzd _  ijb f_lZeeh]jZnbq_kdhf bkke
ith\_joghklb rebnh\ gZ[ex”Z I|Iky iehoh nhdmkbjm_fuc j_
Rebnu 7~ey bkke_ _"h\Zgby fbdjhkljmdIimju ba]lhlh\beb
rebnh\dhc >ey rebmnleVYbdbklihevah\Zgu rebnh\ZevgZy
bzZ\bZpbhggh_ kmdgh hdkb”~zZ fZ]lgbyfbdjaékljmghajugb
j_Zdlb\u ih~[bjZeb hI®_evgh \ azZ\bkbfhklb hl obfbc
bkke ~m_fuo kiébdjhkljmdIimjghfm ZgZebam ih”\_j]Z
h[jZapu bkke ‘kmeZVurbih ij _~eh” _gghfm \ [Z]e khhighr
dhfihg_glh\

ljh\_~y IsZl _evguc ZgZeba J[ueh \uyle _gh glh
kieZ\u bf_xI ljb hkgh\gu_  fbdjhkljmdddha_jghbklmx
kj_"g_ _a_jglhkdpmpgxigha_ jgbklmx

Hg_\b7*gh qlh gZ "Zggh_ jZa"_e jgbf ftedyhgbmdlr
khhlghr_gby dhfihg_glh\ bkke_ ~m_fRBo kieZ\h\ jbk

QlhJu bamqg bbb \ebygb fu ih~“jh[gh jZkkfr
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Ilhebl _ogbg_kdbc \_klgbd K_jby Bg _g_jgu_ bAokE_~h\Zgby <«

fbdjhkljmdhmljbw kieZ\h\ jbk fbdjhkkimdIlpujasb ihemqg_gu

k thabpbb \ebygby I|j _Iv_]h dhfihg _glZ j _~dhaijb evguo
ihklhygghf kh~ _j " Zgbb \lhjh]h dhfihg _glZ [_jbeeby
JZkKkfhljbf Ijb jZaebgguo kemqZy

Z ijb fZkBe. Blzd JAF fzk fh ghjkgbpZle
h[ezZzklb I\_jrh]h jzklI\hjz | _ b XK fu bf~ _£h k
hr"ghnZaghclkjjmed Z ijb JAF fZk k “"\monZaghc

[ i]b fZkBe b m\ _ebqg _gbb kh”r bNAdghygZ[ex"Z f

jZ\ghf_jgh_ m\_ebqg_gb_ ~ _finbjmxs_c¢ kihkh[ghklb qll
i_j_oh”~_ fbdjhkljmdIimju hl djmigha_jgbklhc d f_edha_jgl
kieZ\hRhSm hlebqZ |ky hl kieZ\h\ khhNdAgbyménZaghc
hfezklb qlh k\b”_ | _evkl\m SmRA ihthcghheZklb gZoh”blky
"\mo\Ze glghf khklhygbb

\ ijb fZkBe gZ ~ _finbjmxsmx kihkh[ghklv kieZ\h\
hdZaul\Z | \ebygb_ kh~AN¢ Z®gpZ\Bd\bh[e Zk]lb- fZk
\ "ml k_[¥Yjmhhfm qg_f \ kemqgZ Be WK kdhj__ \k_]h

hitykgy Iky [he__ fZeuf jZKBAahj)\ gb\Hcguo kieZ\Zo
> finbjmxsZy kihkh[ghklv \k_o kiezZ\h\ kh”~ _j"Zsbo JAF
0,01 fzk \hajzklzd!l b~ _ | ijhp_kk baf_g _gby fbdjhkljm

ko f_ djmigha -jgjbKigZya jgbklZgha jgbklZy
GZ jbk Ijb\_" gu hkpbeeh]jZffu aZlm&Z£&xsbgbdhe [z

Jbkmghd Hkpbe atZ]iddbfZxsbo dhe [Zgbc
Z- Zexfbgbc : - kfieZ\ kbkIAHBeSms
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lhebl _ogbqg_kdbc \_kilgbd K_jby Bg _g_jgu_ b2oke_~h\Zgby

'

) a
Jbkmghd  FbdjhkljmdIimju kid-Bah\J ks f

o)

Z [, \-Al-Be1-Prooros ] A _- Al-B&y,:-Smyoros ~, & b- Al-BeysNdoozos

Ebl _jZImjZz

1. KZb"h\ J O =Zgb_\ B G H"bgz \ O H

Zexfbgb-J[\hbeeb \uo kiezZz\h\ k j "dha_f evauhldddZMeeZ
G J_kim[ebdb LZ" {R00kIE§0.- < -10.- K -756.

2. Odinaey, K.O., Ganiev I.N., Saidov R.H., Safarov A.M., Nazarov M- Al
Be-Sm phase diagram neaf- <eeSmBa3;-SmAL. - Russian metallurgy (Metally).
-2004.- T.2004.- < - K503506.

3. =meh\ ; G Fbjah \ N F B[jhobfh\ G N KZb”h)
A Kjz\g dbfi_jZImjghc azZ\bkbfhklb | _ieh_fdhklb b d
| iehhl*"Zgb Zexfbgby fZjdbklgbd LZ”~"bdkdh]h | _ogbq
mgb\_jkbi20H71.- <ui - K -11.

B[jhobfh\ G N Gbahfh\ A Bkke ~h\Zgb_ |
aZ\bkbfhklb | _ieh_fdhkiB=kiéZNZ"hf hoezZ ~ gbklgbd
LZ~""bdkdh]h | _ogbqgq_kdh]h-204B\ <jkibl_1Z- K -66.
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Ilhebl _ogbqg_kdbc \ _kilgbd K _jby Bg _g_jgu_ Ha0ke ~h\Zgby «

L:TKBJB L:JDB;B N:<ABB O?E: HB KBKL?RIBePr
(Nd, Sm);H OHKBYL HBFRMNBJBB HG H
J KZb”"h® HH"bgZ A <Dh[mebF\F Z ~"h~h\

LZtlikjb 1Zjdb[bb nZa@wwd hb kbkl-BEZbU $QG 6P [h
ohkbyl hb kzZz*"hiZordmgZg”~Z]6 gbrhg”b Zg~Zb fbzgzZb Z
kZ "k ;: \Z kmjtZlb ohf@rrzZ\bb kzZz*h *; fk fmZcyg dZj~Z

DZebfZ hb dZeb”6 IMZjidbbh&Z!l b kdZhdb[b nBaz\

INFLUENCE OF THE PHASE COMPOSITION OF ALLOYS OF
SYSTEMS Al-Be-Pr (Nd, Sm) on THEIR DEMPPING PROPERTIES
R.H. Saidov, H.O. Odinaev, Z.V. Kobuliev, M.M. Khakdodov
The influence of the phase composition of the alloys eB&Pr (Nd, Sm)
systems on theirasind-absorbing properties is studied. The arithmetic mean values
of the sound level and the attenuation rate of sound vibrations of the alloys studied

are determined.
Key words: alloys, damping properties, sound level, phase composition.

K\_"~ gby h[ Zblhj

KzZzb”rh\ KzZb”ah”zZ JZobfr"hg OZfjbhldgmeMibg_gl
ijhj_dlhj ih mqg_[ghc qZklb i _j\uc ijhjddij A IKM HKbfb
Z\lhj [he_ _ gZmqgguo im[ebdZpbc hfeZklvtgZmqgg
fZzl _jbZeeh\_~ gb_ fZrbghkghnlgdbdZ gbklaueoh\f BZbo
kiez\h\ wdheh]by Dhgll0b§h72&-nail: rahsa@mail.ru.

HA"bgZ_ \ H~”bgZah”"Z OZc"Zp ¢iedlyjd _\lixgq JIL ~ 1 g
ijhn_kkhj j_dlhj LZ* " bdkdh]h |I_ogbqg_kdh]h mgb\_jkbl_I:
Z\lhj [he__ gZmgguo im[ebdZpbc h[eZklvtgZmqgg
f 1Zeemj]dy¥l jbZeeh\_ "~ ghhjjlbaby Zexfbgb_ \uo kieZ\f
DhglzdlgZy bgnhjfZpba6 44 4ée-mail: haydarodinazod&@mail.ru

Dhimeb_ \ AZcgZeh[m~"bgx<Db¢bdN\bjg Bgklblmdzo\h
ijh[e_f ]b”jhwg_j]_Ibdb b wdheh]bb :dZthfipb :G6Zdld JL

Nlog ijhn_kkhj Z\lIhj [he_ _ gZmqguo jZ[hl bah[j
16




lhebl _ogbqg_kdbc \_kilgbd K_jby Bg _g_jgu_ b2oke_~h\Zgby

gZmqguo bglx] kéahfZkkhh[f g | _iehnbabdz ]b”*jhf _oZc
b wg jlhk[_j_~_gb_ nbalhy kwdhyehobfy DhglZdlgZy bgn
| e e-mail: kobuliev@mail.ru

Ozd~h~"h\ 0Ozd~h™ FZofZrZjbn FZpddiih\b:gc JL
Nlog ijhn_kkhj NbebZeZ GZpbhgZevgh]h b k k
| ogheh]bqg_kdh]h mgb\_jkbl IZ FBKbK \ Je_>mrZg[_
gZmqguo im[ebdZpbc HleZklv gZm#ggtoZeegmhj]jbkh\
fZl_jbZeeh\_~ gb_ " finbjmxsb_ k\hckl\2220b41 bgn

H DHJJHABHGGHF IHL?GPB:E? KIE:<:
E?=BJH<:GGH=H BG>B?F < KJ?>? WE?DXIHEBL:
J > Bkfhgh\ B G =zZgh*"hgDak”"Z : F KzZnZjh\

LZ~""bdkdbc | _ogbq_kdbc mgoEdEHbdEbK HKkpfb

< klzZlv_ ijb\_~ gu j_amevlZlu wdki_jbf_glZevgh]h
\ebygby ~h[Z\hd bg”"by gZ dhjjhabhgguc ihl _gpbZe k
we _dljheblZ oehjb”Z gZljbyhMglhghleamevlZl_ e ]bjh!
bgr"b f dhjjhabhgguc ihl _gpbZe bkoh”gh]lh kieZ\Z
iheh bl _ewvdp[eZklv

Dexq \u_ kekiezz\ :; bg*rbc ihl _gpbhklZlbg kdbc
dhjjhaby Zgh~gh_ih\_~ gb_ ihl _gpbZe dhjjhabb kj_*

cexfbgb _\u_ kiégzWwklZ\eyxl kh[hc kiezZ\u \ dhlhju_
hkgh\gh]h f 1Zeeex@dbgby khklZ\eyxs ]Jh g f g __ iheh)
khklz\zZ \oh”yl ijbf_kb ~jm]bo we f _glh\ dZd ijZ\beh
kihkh[m h[jZ[hldb kieZ\u gZ hkgh\_ Zexfbgby 7~ eylk:
Zexbgb \u_ ebl cgu_ b ~ nhjfbjm_fu_ kieZ\u 1zZd" _ d |
hlghkblv fZjdb Zexfbgby | _ogbqg_kdhc gbklhlu

KieZ\u Zexfbgby k [_jbeeb_f h[dZpZxlelijklgdhkIb
b klhcdhklb ijhlb\ dhjjhabb Ebklu-bgb2ekfbbgbh\kiezZ\Z
kh~ _j"Zs " <_ bkihevamxlky ~ey h[rb\db nxa_ey _
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Ilhebl _ogbg_kdbc \_klgbd K_jby Bg _g_jgu_ bAokE_~h\Zgby <«

h[ez”"Zxsbo k\_joa\mdh\hc kdhjhklvx Z 1Zd _ "~ey bal]hl
kZfhmijz\ey fuekgZdythdkidmkkl\_ Kigulagbdh\ A -3leb >

exfbgb -Yhjbeeb _\uc kiez\ [eZ]h”*Zjy "~hkl4dbhgghc i
fZehc kihkh[ghklb d jZzkk _ygbx b ihqlb Zfhjnghc kljmdln
"ey balhlh\e_gby j_iebd b \ we_dljhgghc fbdjhkdhibb ;_
aZf_lgh_\ebygb_ gZ ij_" _e ijhqghklb -m\_bbgbZy Jih g-
[he  klZ[bevguf agZqgblgkVghl mlgkkbl evgh_  m~ebg
kiez\Z ijb dhfgzlghc | _fi_jZImj_ gZ b [he_ _
dhfihabpbhggu_ fZl jbZeu ba [ _jbeeby b Zexfbgb \uo
ijbf_gylv \ dZq_kI\_ [jhg_\uo iebl Z f
gZijZ\e_gghdjbklZzeebamxs_cky w\l_dlbdbhdhdgt kilnem gb
fZl _jbzZe]>

We dljhobfbg_kdh_ nhjfhh[jZah\Zgb_ " 1Ze ¢ fZrbg
gZs_ \k_]h hkms_kl\eyxl \ jZklI\hjZo g_cljZevguo khe _c
wdki_jbf _glZevgu_ ~Zggu_ ih Zgh”ghfm ih\ A~ gbx
e |bjh\Zggh]h BgfZdaebggudklilyjeZgh”"guo ihl _gpbZeh\

GZb[he__ "~ _ckl\_gguf nZdlhjhf hij ~ eyxsbf J[eZ
kljmdImjhh[jZah\Zgb_ kiezZ\h\ hklzZxlky ba\_klgu_ f_Ih~
fh*bnbpbjh\Zgby | _ baf _evg_gb_ kljmdImju azZ kq_ | \
i _j_.™~ _]1h aZeb\dhc fZeduoe Abjadvkhsbo b fh2bnbpbjmxs!
we f glh\ > @

>ey ihemqg_gby kieZ\h\ [Jueb bkihevah\Zgu Zexfbghb
=HK110692001 [ _jbeebc fZjdb b bc fZA &b(=HK10297-
949 Eb]JZImju b kieZ\u Zexfbgby [ueb ihemqg_gu \ \Zd
khijhlb\e_gb¥ KG<W BA \ Zlfhkn_j ] _eby ih” bafull
NZ\e _gb _f flz Rbolh\dzZ kiez\h\ ijh\h~"beZkv k mqzlhf
E_]bjh\Zgb_ kieZ\h\ eb]ZImjhc hkms_kl\eyeb \ hildjuluo
Ibiz KRHE Ijbf _g _gb_ eb]zImj ~zZzl \hafh ghklv mf_
e _]bjmxsbo f _|Zeeh\ Z 1Zd _ ihemqgblv kieZ\u bkke_ "m
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lhebl _ogbqg_kdbc \_kilgbd K_jby Bg _g_jgu_ b2oke_~h\Zgby

[he__ gbadbo | _fi_jZImjZo Ba ihemg_gguo kieZ\h\ hle
baeh gbpm kIl _j gb ~bZ4df bhfebghc ff G _jZ[hgZy ¢
h[jZaph\ bahebjh\ZezZkv kfhehc Kkf_kv | ZdiZghbgZeb &
JZ[hqilk\_joghklvx kem be |Ihj_ p we_dljh*Z | _j_ "~ ih]jm"
\ jZ[hgbc jzZklI\hj _]h IThjp_\mx qgZklv aZgbsZeb gzZ’
ithebjh\Zeb h] _a bjb\Zeb szl _evgh ijhfulZeb Kkibjl
ih]jm Zeb \ jZkl\hj 1D&O L_IhjZlmyg jZ&_ih~"_j b\Ze
ihklhyggZ®K k ihfhsvx | _jfhklzZI& 0/R

LZ[ebbhZ
<j_f_ggZy aZ\bkbfhklv ihl_gpbZeZ o k w-?k\hkfi}h*ghkdedhjhgbinl
Kh" _j Zgby bg”by \ kj_*_ we_dljheblZ 1D&O

Kj_ ~z 10 <j_fy \u™_j° Kh” j"Zdg™by fZk
fZk fbgml 0.0 0.01 0.05 0.1 0.5

0 0,860 0,780 0,772 0,765 0,750

2 0,708 0,660 0,654 0,648 0,638

5 0,626 0,592 0,590 0,584 0,580

10 0,605 0,570 0,568 0,560 0,556

0,03 20 0,576 0,554 0,550 0,546 0,540
30 0,565 0,536 0,532 0,531 0,526

40 0,562 0,520 0518 0516 0510

50 0,561 0514 0,510 0,506 0,500

60 0,560 0,510 0,500 0,495 0,490

0 1,000 0,916 0,909 0,890 0,876

2 0,824 0,792 0,788 0,780 0,750

5 0,724 0,700 0,697 0,690 0,682

10 0,690 0,668 0,660 0,656 0,650

0,3 20 0,656 0,640 0,636 0,630 0,626
30 0,624 0,615 0,610 0,606 0,600

40 0,608 0,594 0,590 0,588 0576

50 0,601 0574 0570 0,565 0,556

60 0,600 0570 0,566 0,560 0,556

0 1,070 0,940 0,932 0,926 0,920

2 0,940 0,826 0,820 0,810 0,806

5 0,820 0,7% 0,730 0,725 0,720

10 0,780 0,712 0,710 0,705 0,700

3 20 0,760 0,686 0,682 0,680 0,675
30 0,746 0,670 0,666 0,660 0,652

40 0,730 0,658 0,631 0,646 0,640

50 0,728 0,642 0,632 0,630 0,624

60 0,728 0,642 0,632 0,626 0,620

>ey bamqg_gby dhjhhabhgetb]zeZz kiezZ\Z :; kh~_ j°

bg"b ijbf _gyeb ke ~“mxsbc f_ |Ih® bkke_ "h\Zgby We ¢
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bkiulzgby h[jZaph\ ijh\h”~beb ihl _gpbhklZlbg_kdbf
ihl _gpbh”~bgzZfbq_kdhf j_"bf_ gZ ihi50dpbkkllidhjBkIlvx
jZa\zjldb ihl_gpbZez\ kf<"k we_ _dljheblz 1D&O,ih f_1Ih
hibkzZgguf \ jZ[hiZz@ > We dljh*hf kjzZ\g_gby -kem 'be
K_j_[jyguc \kihfh]z{ie¥Zgugh\uc > @

< |Z]d h[h[s_gZ \]j_f _ggZy aZ\bkbfhklv ihl_gpbZeZz
dhjjhabb kiez\z :; e_]bjh\Zggh]lh epaa&bgogfufb gitby
J amevlZlu bkke_ _"h\Zgby k\b”_ | _evkl\mxI|l qglh \ i_j\u_ ft
kiez\zZ \ jZkl\hj we_dljheblZ 1D&O ijhbkoh”~bl j adh_ kf_
k\h[h~*ghc dhjjhabb \ iheh bl _evgmx h[eZklv M kieZ
klZ[bebaZpby ihl _gpbzZgzZ[dk{jhalkly \ | g dbg

Ba 1Z[e \bdighjb e ]bjh\Zgbb Kied\gh f h
fZk gZ[ex™"Z |ky Kkf_s gb Z dhjjlgplblze\ iheh bl _evgm)
hfeZklv agZq_gbc FbgbfZevgZy kdhjhklv dhjjhabb khh
Al+1%Be e ]bjh\ZggHRlk bg”~b@E0 3] f qZk

Bkke_ ~h\Zgby ihdZau\zZxl qlh ~h[Z\db bg” by \ ij_~
fZk kKihkh[kI\mxI kf_s gbx ihl_gpbzZeZ k\h[h”ghc ¢
iheh bl _evgmx h[eZklv dZdgh]KHD&O 1zZd b \ kj_"Zo
0,03% gh]h 1D&O

LZ[ebpZ

Dhjjhabhweh dljhobfbgq_kdb_ o k w 0Zjzdl_jekibdh\ & ggz\|a
bg”"b ¥ kj A~ -gh]KaCl

Kh~ Zgb_ bg~l We dljhobfbg_kdb_ ihl ¢ inOf;jhklv Icjihjiajha
kiez\ fzZk -2\ dhjj | - ?dnjj -2 h - d:h 2 1 qzk

- 0.560 1.090 0.490 0.440 0.03L 10.38

0.01 0.510 0.930 0.440 0.495 0.023 7.70

0.05 0.500 0.920 0424 0.490 0.021 7.03

0.1 0.495 0.910 0412 0.484 0.019 6.36

0.5 0.490 0.900 0.400 0475 0.018 6.03

<uiheg_ggu_ bkke_ _"h\Zgby KkK\b~rglhevé&l\l[oxh\Zgb
Zexfbgb-[\hbeeb]hkiezZWe\l _dIibdibiklZ\Z bg”b_f dhjjhabhgg
mklhcgb\hklv kiez\zZ :; g_kdhevdh fh _| ih\urzZlv azZ ko

iheh bl _evgmx h[ezZklv ihl_gpbZezZ k\h[h~*ghc dhjjhabb ki
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Ebl _jZImjZ
=Zgb _\ B G IZjom&iZdbh[h\ : < Dmijbygh\Z B X
nbpbjh\Zgb_ kbemfbgh\ kljhgpb f Fbgkd GZnkdZ b | _o
FZevp_ \ F < Fh”bnbdZlhju klijmdImju f_IZeeh\ |
F 1Zeemj]by Kk

Nj cfZg E B FzZzdZjh\ < : ;judkbg Bb@_ Kdb gp
f ITh~u \ dhjjhabhgguo bkke "h\Zgbyo b we dljihobfbqg.
j_N ZdZ™ Y F DhehEujdbgiby k

=Zgb_\ B G MfzZzjh\Z L F H[b"h\ A J Dhjj
Zexfbgb \uo kiezZ\h\ \ g cljZewgugehkpg "Ba™ tAF ©
LAMBERT AcademicPublishingGmdH& Co. KG @ 2011, 19&c.

Bkfhgh\ J > =Zgb_\ B G HAbgzZz \ O H KZnZj
ih\_~ gb_ kialZl%ZBe e ]bjh\Zggh]h ijZza_h~bfhf b g_h~"
kj_~ we_dljhedphidaCl >:G JL | -2, K67-75.

6 KZnZjh\ : F =Zgb_\ B G H"bgZz \ O H KieZ
[ jbeeb_f b -JARebg Ba” LARLABMBERT AcademicPublishing
GmdH& Co. KG 2 k
>"Zceh_\ > O =Zgb_\ B G :fhgh\ B L rabfh)

ih\_~ gb_ kiez\z $0O \\ dgga]hbdlzevpb f \ kj ~ we
1D&O . B Ah\ Obfby b obfbg _kdZy | _ogheh]by -42. I
KZnZjh\ : F =Zgb_\ B G HA"bgZ \ O H Nba

fbgb_\uo kiezZ\h\ k [ _jbeeb>mbZgAF NbebZe F=M
JZN Z[2Z2elK K =Zgb_\ B G :fhgh\ B L <ebyghb

Zgh~gh_ ih\_~ gb_ kiez\zZz $O J)H <hijhku fzZIl_jbZz
< k -152.
Bkfhgh\ J > =Zgb_\ B G KZnzZjh\ : F k

We _dljhobfby KklHlZBE e Jbjh\Zggh]h ijZza_d hfbfhl
<_klgbd L_ogheh]bg_kdh]h Mgb\_jkbl_1Z LZ”~ bdbklZgz
>mrZg[_ -R2.

H"bgZ_\ N J =Zgb_\ B G KZnzZjh\ : = Di
:dh[bjh\ : : <ebygb_ heh\Z gZ Zgh~gh_ ih\_~ gb_ Kkiez
we dljheblz 1D&O >:GIJ K 835839.

=Zgb_\ B G Mfzjh\Z L F H{b"h\ A J Dhijjl
Zexfbgb \uo kieZ\h\ \ g cljZevguoekg "Ba” LARf ©
LAMBERT AcademicPublishingGmdH& Co. KG 2 C.

B[jhobfh\ G N =Zgb_\ B GH HWYhagzd ho®fby kieZ
'F] k j_"~dha_f_evgufb f_I1ZeeZfb BH LLM bf F K HKkbi
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=Zgb_\ BZdh[h\ :GZazj@Qk. F_IZeemj]by kljhgpby b
_]h ki@XA>mrZg[_ >hghbr k
H[b"h\ A J =Zgb_\ B G Nb&Zkektbbgbby lpikegdh\
k j_ "dha_f _evgufb f |ZeeZfb >mrZg[_ HHH ©:g”Ze [ J®
K\_"~ gby h[ Z\lhjZo

Bkfhgh\ Jmklzf >h\m#mRbibjZzgl dzZn_"~ju ©L_ogheh
fZrbghkljh _gby f 1Zeehj_ "msb_ klZgdb IbMbgkgjmizdlu?2
F K Hkbbhdhgl bgng+992)91878-68-98, e-mail: ird-78@mail.ru.

=Zgb_\ BaZlmeeh GZixjadazMbfdod LG "o ¢ ijhn_kkhj
dhgkmevlzZgl-gkkegqg'th\Zl _evkdh]h hl*_ezZzZPLWodiKgb Zd
HkbfD hgl bgng+992)9348848-79, -mail: ganievi8@mail.ru.

H bgh"2DZc"Zj H~bigd dlhj LZ~"bdkdh]h | _ogbg_ ki
ngb\ _jkbl d2 -ghjj:G J_kim[ebdb LzZ~ BdbiglEZdn_ kkhj
Dhgl bdng+992)9877644-44, -mail: odhaida@ mail.ru.

KZnZjh\ :ojhj FbjahtAdqg ijhn_kkhj dZn_"ju ©L _ogh
fZrbghkljh _gby f IZeehj_ "msb_ klZgdbLMbigd i glu?2 L
HkbfiDhgl bgne353509-00, -mail: ahrorsafaro¥963@mail.ru.

IHL?GKB:EB DHJJHABHGBB O?EbBH BG>BC

< :JHGB>:RM>: >:J FM BLWE?DLJHEBRN LI

J > Bkfhgh\ Edb \ HH”bgZah”Z : F KZnZjh\

>Zj fZ hgZlb Z hb 1zZ" wwkb_jbf _pgbzdZtkbjb beh\Zb
bg”"bc [Z ihl_gkbZeb dhjjhabhghbdj ¢d& e hle b: ;dd b pb”
gZljb h\zZzj~rZ rm*"E@dkZjjzZ] dZj*"ZZlkhtb ~Zj beh\Zb bg”"b
ihl _gkbZeb dhjjhabhgbblo@elzZnb fmk[Z] f_[ZjZ"

DZebfZ hb dZebd'®@eZb s bg"bc alZKaeépo6
ihl_gkbhklZlbd6 kmjtZlb dhjjhaby fbm"bjb a4bg&@Zgh
ihl _gklbZidjjhabhgt
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ABOUT CORROSIVE POTENTIAL OF AB1 ALLOY ALLOWED IN
INDIA IN ELECTROLYTE MEDIUM NACL
R.D. Ismonov, I.N. Ganiev, H.OOdinazoda, A.M. Safarov

The article presents the results of an experimental study of the effect of
indium additives on the corrosion potential of the alloy AB1 in the medium of
sodium chloride electrolyte. It was found that as a result of doping with indium, the
corrosion potential of the initial alloy is shifted to the positive region.

Key words: alloy AB1, indium, potentiostatic method, corrosion, anodic

behavior, corrosion potential, NaCl medium.

M>D

I JH=GHA <A:BFGHC J:KL<HJBFKKKB.BP: K

WE?F?GL:FB I?JBH>BQ?KDHC L:;EBPU IL < @B>DHF
L<,J>HF KHKLHYGBYO

ND Oh"Z % > mjZz_\ W J =Zabah\Z B R Fmket

>ey ih™\_j"~ _gby jZg_ggiyb\ \*jz[hl_ klIZlbklbqg_kd
ijhl]ghah\ \aZkfi\by \ g bamqg_gguo kbkl fZo bk
| jfh~rbgzZfbq_kdbc f_|h2 ijZjKef |jh\ \azbfh”_ckl\by k\bg
we f glzZfb i_jbh”bq_kdhc I|Z[ebpu k p_evx ihkljh_gt
khklhygby

< k\yab k wlbf Juegijpdklg hkgh\Zgguc gZ bkihevah
weljthhljbpZl _evghkl _c ? fheVvlguos hpt iZjzf Ijh\
jZkI\hjbfhkl& \ ijb[eb _gbb =bewFh[ljlZzg"Zz

Dexqg_\u_ ked\bog p ~"bzZ]jZffZ khklhygby we_ dljhc
nzZdlhj we _dljhhljbpzl_evghklv I\ _j~ruc jZkl\hj h[t_fg
| _fi_jZImjguc ImZd g_kf_rb\Z_fhklv bgl_jf_1Zeeb” W
f I Zee hp_gdZ bhg

L _hj_Ibg_kdb_ hkghlobfiblmalkdiin]h ZgZebaz f_lZee!
kieZ\h\ aZeh  _ggu_ \ gZqZe_ ijhreh]l]h \_dZ Zdz~ _ fbdh

> @ b\ gzklhys_ _ \j fy y\leyxlky hkgh\gufZmijzhZdbgl
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gh\uo ijhfure_gguo kieZ\h\ Ba mqgzguo “jm]bo gZm¢
jZajzZ[hldm wlbo iheh _gb<cJhg kkeb>X® Fhll > @ I|heb
Fb_ ~ fz > @ Dm[Zr_\kdbc > @ =rg-=amjjp > <@F >Z]j
<ha”\b" _gkdbc < | =eZ”ur@ bMkjN&ggh qlh wlb djbl_jb
ihal\heyxl ij_~"m]zZz”~u\Zlv k g_dhlhjuf ijb[eb _gb_f hl
oZjZdl_j \azZbfh”®_ckl\by we_ f_glh\ \ "A\modhfihg_glguo kb

GZ hkgh\Zgbb | _hjbb f_|IZeebg_kdbo kiezZ\h\ gz I
ieZ\dhklb hdzau\zxl \ebygb_ f_IlZre£dhlhhdbgakdbkysb_ hl
iheh” _gby we f glh\ \' IL we _dljhggZy dhgnb]lmjZpby f_|I
hdbke gby Zlhfguc ~"bzZf_Ij we_dljhhljbpzZl_evghklv
ihl_gpbzZe | _iehlZ ZlhfbaZpbb wgljhiby nZah\h]h i_j_ o
ieZ\e_gby b dbi_ghybpbdigw \k_klhjhgg_]h Kk Zlby
djbklZeebq _kdhc j r _Idb h[tzf we f glZjghc yg _cdb b
oZjZdl_jbklbdb g_ y\leyxlky ~hklZlhqgufb \ hI®_evghklb
k\hckl\ b hp_gdb \azZzbfh”_ckl\by -d@fihgk glhgb> \azbfgt
kl\yaZguw jZH{l_  jZkkfZljb\Zxlky f _|IZeehobfbg_kdb_ 1
hp_gb\Zxsb_ ke _~“mxsb_ \b”u \aZbfh”_ckl\by \ kbkl_fZo

azZbfgzy kf_rb\zZ _fhklv beb g_kf_rb\zZ_fhklv \ "b~rdh
gZkl\hjbfhklv f 1Zeeh\ ~jm] \ Ajm]_ \ I\zj~hf khklhyg]l

3.h[jZzah\Zgb _ijhf_"mmihayguo

4. h[jZah\zZgb_ [_a\ZjbZglguo 1ij_\jZs_gbc Ilhg_d b
ij_"kdZaZgby Ibiz "bZzZ]jzff nZah\h]h jZ\gh\_kby

>ey hp_gdb ijbf _gbeb djbl _jbc < F <ha”\b" _gkdl
< | =eZ™ur_\Z liZnbq_kdb _ f Ihmjjb>Zpd gZ F
<ha”\b" _gkdh]h ey ]jZnbq_kdb_f Ih”~u < F <ha”\b" _g}
1~ \h \k_o kemqgZyo \u[hjhggh mgblu\Zebkv | _iehl
kljmdImjguc jZaf_jguc h[tzfguc |_fi_jZIlmjguc b we_dl
nZdlhju k mqgzlhf bhgbaZpbhgguo ihl_gpbZeh\ b ih\ _jogh
\aZfln» _ckl\mxsbo dhfihdgs gihdh”*bfhc ij_~ihkuedhc bamgq
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\aZbfh~ _ckl\by dhfihg_glh\ \ I\zjr*hf khklhygbb ij_ ""_
h[jZah\Zgb_ "b~dbo jZklI\hjh\ beb g_kf_rb\Z_fhklv \ "b~
NZgghf kemgZ_ ijbf_gy Iky djbl_jbc <hF> <tha”\b _gkdh]
>ey hp_gdb \aZbfh” _ckl\by < F <ha”™\b" _gkdb
IjbgbfzZlv \h \gbfZgb_ agZqg_gb_ ih\ _joghkllghg”™ wogp g yb
dhfihg _glh\ d \hagbdgh\ _gbx g _kf_rb\Z fhklb \ “b~c
\hajzZklZ | k m\_ebqg_gb_f jZaebgby ih\_joggkbdht wg
e hp_gd_ \azZbfh”~_ckl\by \ "brdhf khklhygbb
we _dljhhljbpzZl_evguo b we dljhiheh bl _evguo we f_ gl
\ur_eyxlky kbkl_fu k mklhcgb\ufb bgl_jf IZeeb”Zfb
g _kf rb\z _fhklv dzZd ijZ\beh bkdexqZ_ |ky >ht]b_
ih™\ _jlZxlky ZgZebam k ihfhsvx klZlbklbg_kdh]h ]jZn
hrghc ba hk_c kbkl_fu dhhj*bgzZl bkihevam_Iky khhlghr

Nw= (% £3): [Us(In) : Uz (In)], (1)
1" _
1+ih\_joghklgh_gzZly gb_ we_ f _glh\
Ui (In) = In Upig? a”™ kv zx hlghkbl _evguc bhgbaZphbh
ihl_gpbzZe dhlhjuc y\ey |ky f _jhc ijhqghklb k\yab \Ze ¢

k y*jhf b hij_~ ey |ky ih nhjfme _

Uhnhig (ii:zui:nrn)un:rn’ (2)
1" _
U tbhgbaZpbhgguc ihl _gpbZe we f glZ
ntoZjzZdl_jbklbqgZy \Ze glghklv
rh tbhgguc jZ*"bmk
n,Uy,r £\ _ebgbgu khhl\_Ikl\mxsb_ "ey we_ f _glZ \h”h
IlhdZazZgh qglh ijb kh[ex” _gbb \ujZ  _gby

n|+nlu<1.8, (3)
\hagbdZxl g ij julgu  “bAdb_ jZkI\hju Z "h[p&dm Keyn

g _kf rb\Z_fhklv
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I np 21 _fi_jZIlmjguc nZdlhj oZjzZdl_jbamxsbc jZaebqgb_
f “Zlhfghc k\yab we f glh\
ni=1+xL 4 (4)

ijb L L il _fi_jZImju nZah\h]h i_j oh”Z we_ f _glh\

MklZgh\e_gh glhul\guij_ "b~rdb_  jZkl\hju \ Kkbkl_f
we _dljhhljbpZl_evguo b we dljhiheh bl _evguo dhf
| _j_oh”gufb f _1ZeeZfb h[jZamxlky \ |hf kemqZ_ dh]*Z

1 Unige

< p_eyo ijbf_g gby "Zggh]h iheh  _gby gZfbzllueb ijh\
b ihkljh_gu JjZralZzdbkbfhklb | _fi_jZImjgh]lhnnzdlhjZz
h[t _"bgzggh]h nZzgdthihdA _joghklgggdhy  gby b bhgbazZpbhgg
ihl_gpbzZez 7~ey hij_~_e _gby ki _jbyZghHkkd "b"rdhf
khklhydlely kbkl _f k\bvwgepZ lglzfb IL Kf jbk

Fh gh \b~_Ivkfgltb\Z_ fhklv \ "b~Adhf khklhygbb ~ey kie
hkgh\_ k\bgpZ “he gZ gZ[ex™ZIvky \ kblal zEZ 6r,Naf 1ZeeZ
IIA £tMg, Ca Sr, Ba, Rg IlIA £La, Pr, Nd, Pm Sm Eu, Gd, Th, Dy, Tm, Yb, Ac;
VIA £Cr; IB £Cu, Ag, Au; llIB =B, In, Tl; IVB £Si, Ge VB %P, As, Sh, Bi;
VIB £S,Se Te,Po]jmii IL IThgdb dhlhjuo gZoh”ylkwe\@wmkjd "m’
[eb” d p_glhmbku\Z _fhc mjz\gnPgl f0.37 n. D
jZkkezZb\Zxsbfky kbkl_fzf kh]lezZkgh ]jZnbdZ hlghkylvky
wef glZfla £K, Rb, Cs; IIA £Be; llIA =Sc, VY, Lu, Th, U, Np, Pu; VIA:
Mo, W; VIIA zRe; VIIIA £Ru, Pd; IIB £Cd; IVB =C, Sn; VB £N ]jmii IL
QZklbggZy kf _rb\z _fhklv b jzZkkezZb\zgb_\ "b~rdhf jZk
jZkqzlzf fh]lml gZ[ex*Zlvky \ giphklIkfZomkbbb we f_glZf
IA xHo, Er,Am; IIB tHg ]jmii IL jZkiheh b\rbfbky [eb  d ]jZgt
\gmlj _gg_c¢c b \g rg _c klhjhg "mjjbkweebikzZ kf

<azZbfgzZy jzZkl\hjlkibklpZ "jm]bfb we f glzZfb \ I\zj~h
khklhygbb HJ[jZzah\zZgb_[\zp\udijjzxlehj Iky kljmdimjgu
jZaf_jguf b we_dljhobfbq_kdbf nZdlhjZfb > @
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Jbk =jZnbd azZ\bkbfhklb |I_fi_jZImjgm]hhdz2dkhygzgghl]h
ih\_joghklgh]lh gzZly  _gby b bhgbazZpbhggh]h nhl ggyzZezZ nz
hij_~_e_gby \_jhylghklb kflbrb\Ad~Mhhf khklhygbb kbkl_f gZ hkgh\_
k we f_glzfb i_jbh~bqg_kdhc IZ[ebpu

KljmdImjguc nZdlhj ithdZau\z _| [ebahklv be
djbklZeebq _kdbo j rzlhd \aZbfh” _ckl\mxsbo dhfthg gl
hlebgb_\ _ebqgbgu ZIhfh\ JZaf _jguc nZdlhyj&ij dbxy Ik

N = [(d1 dy) / di] 100%, (6)

1" _

dp bd, +ZIhfgu_ ~bzf _Iju dhfihg_glh\

We dljhobfbqg_kdbc nzdlhj fh™ _| [ulv hp_gzg ih jZ
we _dljhhljbpzl_evghkl _c dhfihg_glh\ We_ dljhhljbpZl_e
k\hckI\Z dhfihg_ dhhy _ daz\bkyl hl ih\_~ gby \Ze glguo
\ ZlhfZo AgZq _gby we _dljhhljbpZl _evghklb y\ey Ik
aZljZqg_gghc "ey m~"Ze _gby h”gh]h \Ze _glgh]h we _dljhg
k\yab k ZlhfzZzfb ~jm]bo dhfihg_glh\ < ebgbgZ we_ dl
(w\ k\yav dhfihg_glZ ih =hj~b hij_*_ ey |ky mjz\g_gb _f

E=031[6+1)/r] +0.50, (7)

A

r]11_dhebq_kl\h \g_rgbo we_dljhgh\

r+Zlhfguc jZ2"bmk

<aZbfhk®&avjZz[hlhc \uoh”Z we dljhgzZz 3 \ujzZ Z_Ilk
mjZ\g_gb_f

E=0443 0,15 (8)
Mkeh\b f h[jZah\Zgby I\zj2uo jZkI\hjh\ \g_~j gby

\_ebgbgZ Zlhfghlh ~bZf 1jZ jZkI\hjyxs_]hky dhfihg_glz
27









































































































































































































