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Ao jHjhdd

s CEhstezCydhids d3olsjted0k0® GoEWHE i yjtedr &d & jls0tzz0kd Blsdshwis
Y2 CzOmf S GOL 90 jd3* = yo st - d3jlsOtdse d hfzOete &0 dn shkse , Siss-
¥ j SBEOHOB teWHESH k4 Cl dds fiedhzPdn WALdSs-rdddyjnSdn hets2hikse. Glts
B jH4, Osddid?, Gochkd?, sdisod, Bjtedizzd?, d0chkd? d eWH Hiszédn. Jdd tiedds -
Gweslstiv o fOdstsdz jlstshistets jaaofd, ShdsdyinSsds di0ks jtecfOdztso jHjdedd, Ol jrddS,
At jShtesBdCj, GjHqydRd d tie. stk ®isozedyjnSdn ok jtdotse o SOyjhike
CdnstezCydisth = Pttt dhtfisziLizsl o djdikozedyinSdy Gokitdoer: fiskd-
Bdter, Yonisawonn ™, SedysLds®, hisjSe0, $Je0BdS d Y. WJBdsoutdynSdd Bo-
sjtedOz " SBEOHOSE ¢j skzACs orsCs? & jrobkdy St tesydshistts, ¢ jeCshis s,
sgtecscfuhS? d rdidyihSs? hiss2Cshis1ts, orhsCdhd AkjSiktesdLsevydistddd
R0B0Sk jedhiso SO, sYlsdu St HiesLsOydshisi s, bt d Hikzedid, yomst zadCod--
& gd hos2mise0kd.

1EOydlsji 2 9CEOH o MSLHOG] &JBls0kedyinSdn SodhistezCydshe ™~ Go-
sJtedOse odnhkd skjydhsoidkrj yjérd. A shbse] fiesdLosHiise0 fddwsdsdud-
hCdm HkonisdsOmi (Wjdksttonste) &jx0ls tsjLizd1s0r difkjHse0dkd2?, tese jHjkdk
A 4. Yjltesords (190711914). wstelzClslztez0w Is jstedWw mddsdyjnSaets fistets jadw tste-
¢0GAuinSdm MsjHdbjkd? tOLOBEBOGO tizhhSdl ~dddStd ¢. J- Akt jesord.
Rk jHso0RdY &. A. fjBjHjoO tfsLotudid otfjtsorj o &dte) shizh jhisedis! k-
Brhajhkr2 hdisje Sozyzeo (1932). 2. W vjBjksords tOLEOBBISORO Isjstedw
Ytz = 5 joSyd? (1930711940) d teOhtfteshiste0djd0 GO & jr0dkdLl yjths? tsddds -
tedLOydd. viifjrdasd oLedisdj ~didd d WALdSd Yskdajese HewLowts f) ddjeodd:
3. 3. stsBSHs, M. §. sOedi0, ¢. . PpizjShokHEse0, o. o. JjHojHjo0, &. . LNO-
Cs00, . M. ststeh0S0 d Hts. A0Mh2 9Ct0H o tsOLadisdj ~dddd Stejddd2stec0hdyj-
hedm fidds e, NdtesSs fiedk ik jgrm o COyihlse] ks jthshist2Cdn kO jtd0dss,
o jnik s. . PphHEdOks d. vOS BOjtedoEr YrLotkdid tiseridis tesSd fizz-
BT Hjls0izj? d Ldse i0hdl  ZhsObsetsS, fikdidist konhz SdhstzSyd?, MCsdts-
s HJWydlsez™J Yo' J B3Ozt d hYwoer, fiddLdlst hissddishis+ o steizHisjd-
Cishls? sBteOBISISC|.

TOydbioz &2 ovet CdhktlzCydeke = GoLitdotse d hsejteh jkhisosa0-
tdJ sjrtsiseduihSdn tesyghite dn tt0BBSd Bt jude0tsls &oH jdish)s+ Ctsds-
nistezCyd2, fd>0sks f)jB jhissdishise d tser Mol fiesdLosHdls jEzAdshis! steizHO.



42090 1. Alron I F oS3 RuULIOIZI NG RV Je JAC

1.1, fCjn d jj fifoer

JjHA T a3 jls0dzez tetsLso0lsts-Ste0misets Yo jiso f) tfizslshshis+ e 8,95 /i3 o lsjdstfj-
teOlsiztets? YzOadz jdzcfv 1083 Ut JjH+ StecfisOkkdLizjsiw & 4As t6jh S o b dasjgls
skdhsteWe - tieot0h j&d2. 3 0 oLHizA] tfied GOzdqyudd ok0ed d ek jSdhtsets ¢OLO
BJHA BIHEJBEE SCdndYjishv, gsCr o0 ijaCs? K0S GOLY 90 jBE2 Yolsder Lizd-
56t yols0, Cwlsstedw wodw jisiv P jazsudzr o3 COteBSROLSd dijHd (tufy)6t03. G0
&S0 o ttftsjHjkjbhks2 &t LOPMO s dgjH Bls HOZAd 2 §2 ChtetssLdd.

Ydhsow gjH+ SBEOHOjis oV iiisCis? AdzjCstestfistotHshsAE (alststetsj d st sz
M Jtejate0), tfzomscfudshys+ts, StatetsLdistbs? fist2CEhis e o tie jhks?2 d dstehSs? otH ], O
S0S31d © ©BWHJ ~dd3dydnSdn MtsjH. FJ~0kdyjnSdy hes2hise0 diHd o ddistsds fmishistvadd:
Uy =160 J30, U = 25 %; o esteyj HjWistsdsdfteso0ddisds: Uy = 250 30, U = 50 %.

JEis tfsdsodtr HesdLosHd®s? &jHd dhsdLizjlshv o Ak jShkts- o LOHdS-
sjrkdC. ChzjSkteduihSow tiesotsHddsshis GjHd Loadhdls s fisHJtex0kdw tiedds -
hd2. Ied MsHjeM0kdd HO>j &jBtiAhises Sidyjnlse0 teddgng? Ak jSistedyjhSow
fesosHd®his? LS HOHOL. pdv tesotHBe tfieddjdwesls Ak jSikteshdlsdyhSlzs
BjHA B3OS ), MsHjEeX 0Pk 99,5 % wu, F2 T 99,7 %, M1 71 99,9 % uu, JO T
99,95 %, _J00 T 99,99 % uu (4 Juu 8591T2001).

g dd gedinvgd, hedo=ndBd di~oaduihtdd d sjntsesedyihcdd
fot2hise0 o BJH] YoVl edhdlzs, Medidy d M. Glsd ediind o dsHd dsuisd
& tonksosteddzr, HOBlS EjeCyz0oSdy Lok jisdSd d arLra0sls CleOnhdbshsdiCishis-.
JHOndGrdsd wedweslshw cOLBEBisOLGZY J tfedddnd T CohdststsH, osHBtesH. UOS, BJHA,
fsH e 0P 0w CodsstesH (9 odHj Cu»0), tied &6t jo © MisjHJ oSHBEBHO ks jis
Jet d tfted HOZA G j2 j2 HIWWEL o ez i3 jlsOdzdk0 ttetsls jSOJls tejOSydw CuyO +
+ Hy = 2Cu + HyO. I0ts¥ ofsHY fsLHO®ls o iisCsj HOok jhdj odizisted djhtfiztsH dits-
Misj? & jls0dzdz0, tfted stsds osLBsHGT 0L or d ke jPrder. Gl Wokzjhd fistizydits
%OLo0E (] COBHBStSHEOW BiSEZjLd4e B JHd.

JjH4 asteshs HjWistedsdtelz jlshvw, foadtedo jistiw o How jisiw. g G jHishis0kCsd wo-
W jlshw mtsOakdls jz1dks Yiis~0w sBisOBOT 90 jai3shis+ o jL0dkdjd. v jHddkjdkd] Hlko-
j2 dL &jHd d JJ hkoetse yomkts ortfiskdwesls YishiejHnisotd ko jtHE2 d kweSE2
g02¢d. vajttHr J fedysd dLesksOakdodt=ls &0 shdsed BjHd d ydeso i HSBOOSE2
hjte jBteO; s jcstf jte0lslzte® dm tfizOadz jdscf fshisOad™ jls 600€ 1000 Uu. JweCd] tfedtfisd
dLeskOatzdodsls du MfkOetse Eise0 M hodlysd; kot jkobizied dn tizood jdkdw
200€300 Uy



atfz0o v & jHd Ehkss2yder ¢ CittesLdd, SBEOHO® AstesNdhd OdisdWisdSyd-
st B, sdntseseduinSdBd d Bi-0eduintdBd hos2Mse0Bd d NSt ditfise--
Lzeslshw o COyihlse j SodistezSydshe A d3ols jed0dse. I ks jrbsisedyjnSdds RoE0S-
s jtedisd <O teOLEdyOBsls HjWsteddisz j " j d tdls i j jHb j iift0s T, s Rddd-
YJNSBBE hshistekz dr HJEWls &0 EOIskzad d BtestLY. JOIskad T koo djHd f) ydd-
Csds, O BeBGLY T ifz0o ™ & jHd 1) Hiszeddsd Adz ok jdlsOdsd.

JJHEY j htft0o T sBELEOYOEE GO0z G2 BEzCots? Mfk0o0 JT ¢Okkzdk+ did ate T
Bieis®LO, tfshizj ujes fizjHiztk fjter j BECor shbksohkr n Ak jkj@ste, tBEOLZES MR
hykoe: LT sizsots, A T ydis, Jy T B0ec0hkjy, ¢ T 0zsRded2, m T YJzjLs, A T
WihWiste, a T B jteddzizd?, X T rtetsds, W T &dSjz d k. H., 0 tfshij ddm ydWier, z¢0-
Lro0shdj fsHjied0hdj kjedezshdn 1zjkjdste o tietyjason. A HjWstddiel,j-
B A ZOlzdvA &g ZSOLY 90 jishw fisHitex0dd ] yd@so, 0 o HjWskldekz jd3 - BleskLOR T
MsHjteX0kdj BjHd: dn Sodyjdisteoydd stftsjHjevesshv s ©oLdshisd. 3 0ttedd jte,
J o Jy-59-1-1 T &0z, fsHjie0POw (%): 59 wu, 1 Fe, 1 fn d Oz hGsj T
YdeS; dizd ate JA6,5-0,15 T BteistLO: 6,5 Sn, 0,15 t, SOz & T d3JH-.

AsWHIS YydWis o sBELGOYjRIWA KOS HjWistddtez ik d ¢disj2kGT A fiYo-
otso teOLEdyjd. N BOLSOR HjWiskhdilzjdk n ¢Okzdj? d BesdL ydWis™, SisH jdjdtkY j
HielzG S5 HislzcO HJWdsd, isOawishw o Sty SBELEOYRdY d LoYsesyj&r o i
Md Ytz jHse0l jedshisd, yss d BzGor, Goteddjt_fd60-1-1 did ats LA4-3.

A &dlsj2er 7 &Okzeva d BletshLOR fisH e 0k ofjr Stdtfsdkjtiste htfiz0ose o
tftetsy JdalsOn, o Istsds yfiizd, fisHJEeM0wdJ ydeso tedojHjdr teOLz >4 tfishi] SBSLGO-
Yo hdn dn BzCo. utsHjiex]0kdj GjHd o adlsj2er - fifkz0e0r sttsjH jdw jishv fts 0L-
Gshisd s 100 %. 3 0tftedds jts, FA16S4 T ddlsj2060W ¢OlkziA, HisH jex0MOw 16 % Zn,
4 % Si, shis0z &) B jHL; A.05A545 T &dlsj2%0W BiethLO, fisHjeM0POw 5 % Sn,
59% Zn, 5 % Pb, sis0tdsj T B3 jH.

_Jolsizdzd. 0 tedh. 1.1 tfieqfo jH 0 yomst HAOGLORB T HzooSahisd CurZn, his-
H e 0P 0w oM SHESWOLGY A (U-) o HakzawoLkr - (U + b)-z0kkzd 2.

JHUWOLGOW U-t0lsizaz! tfts jHiisOat jis fiseis2 so jisHT2 tOfisotsts ydhSo o digHd T
39 %-2 (Bstz.) tfted Ctsczd0lsts2 Is jiztfjteOlstzts j of 32 %-2 tited] Is jktfjteOlstzts j 902 Ut L-
GsWOLGOW U-zOlkd? ROOSK jisdLizjlshv orisCs? iohsdydshisE. ed fisHjie>0-
&dd Bizjj 39 % Zn o hstelzClsizte | HieswodW jlsiw RtslztfCOW b-WOLO, tfts jHis0adwesHow
MtsBis2 Iso jtsH 2 teOMisotsts f) e j jisCs2 JAS &0 BOL] fits jHddGjddw CuZn.

aizh jhlsolzesls Ho j dsHAWJSOYd b-WOLY: ovh j 454€486 Uu Izsis2yde0 cts-
Beihkow fzohisdukow b-woLo, dijshow & jztttewHey jhhks] ottty jkd] Olsts-
Bso, Gd>J Usdn skt jtolklzte T BSEjj 5o jtsHOW d ~tslztfSOW b-WOLO, ROtOSIs jisdLizts-
P owihw EfistewHsY jdd 6 e0ntfsksy jkdjd Okshse djHd d ydeso.
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Puc. 1.1. luarpamma cOCTOSIHUS M€/Ib—IIMHK Puc. 1.2. MexaHu4yeckue CBOICTBA JIaTyHeH

00 0SdS GOnsHWS theddjditkdj U- o U + b-kOskzdd. AdeS syje! hozds
atzdwils %0 BJr0GAuinSd] hots2Mhise0 Oz g2 (tedfh. 1.2): HES SYtejHJzjhe = o jH]-
59 jes MisHite0%dW Yo Nojishw Yissydbishist ¢olzed tied SHEGSoEjdjuksd o -
edudedd tezonisdudshisd. Ied orisCdn MsHJeX0GdWa yd&so d Yuonisdudeshis+, d
tflesydshis! ©jLSs JOHOESL; b-0kkd sBEOHO s BOSHAROE G2 thtydshs e (Gy =
= 420 §730). JOCHAROEGOY Yohsduishs® T ted 30 % Zn. IjjmisH it L G-
Gyl SHGEWOLES? se&ONsd (39 % Zn) fitd>0 s Hronsqudkshs! d tesydshs-.

U-t0slzded 16jHSE Ejcdtezesls Histfsdadlsje b Hiszed®d At jdkiesokd. Adns
HjP jotj G Hd, Pk yjds BN j ydtSo o dOlkdd, sjds GdMd JJ Mssddshs-.
RL SHGSWOLGY A U-t0lzdj? RszsHEY 6§ H WEthdeso0kdjd dLesistozde0tsls @ jd-
57, ez YOktesdtse, ktelzBCd st jhddSre, tfetotsiistE.

U + b-wObiztd Cjcdslzesls Hstistbdsjeis OesGdRdid, Sjtitss J Gdsitis
HEY o jidyjidv Hesutshisd d kizyh jhdv set0s0k 0 jdshisd G0 fisoason. A rijs-
Cod OsqSstbLdhikd fos2hse0dd sBEOHOSE tokkhd, ¢icdsso0ntdr j Siis-
osts d GOLT 90 jB T j dBEEhCddsd Lobkgvhd

[irsowddis' j BleskLY . rdoct0dsk0 fshiss i fidisid™ &jHTsEses (. 1.3)
n0Cks jtsaLiz ki f0otdsjz s BSENd® dulsjto0tsd ikttt BjxHE &d-
Gavdsd edSodHENO d fistdHEN0, st sBEhEOskde0 ls fserh jhhkts HSshdshs
sizsowddhls T - BeskL ¢ 2dSa0ydd.

Ve jH jEA GO 60hsosddshst Sise0 o djHd fshs0atw jls 15,8 %. died fisH jis-
>0t 5590 576 % o flstelShizts j o jisiiw (U + b)-tok jSkisdH, o Clststasds G-Wo-
LO tfiejHiisOadw jis BB ko jieHs ] o AtelztfSt4 MsjHAGkdd Cuz Sng. u Yook jhdjd
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Puc. 1.3. luarpamma coctosinusi cucteMmbl Cu—Sn (a) ¥ 3aBUCUMOCTh CBONCTB
OJIOBSTHHOW OPOH3BI OT coziepkaHus oyioBa (60)

U-woLT fdd>0skhv fkohsdydshis d ewLSshis+ fitfz0etse. Ied SizyjdisteOydd sits-
90 9T11 % o fstelzClsiztej Iz juzcfude0 jisiiw Csizdyjhiset ntslztfSs2 hshsOadwesh j2 T
Cus1Sng, ybsts dinSzEy0 jls osLBsdGshis? HiohsdyjnSs2 HiWstd0ydd. s0Sd] BiesE:-
LY tfiedk jieslshw sz Cs o dzdlstsds fshissvddd.

Jdlsrj sizsowhd Y j BteshLY ) ydhSesd d hoduysd ddjsk orisCd] ¢disj2-
G hots2hse0: &Okzts Bl jahklzts ZhoHSE (Bjkdd 1 %) d Atteshizts SdHSEls jSkz-
Ujhls. atststLY f) 9710 % Sn Wadweslsiw sHbAR dL iy dn OdisdWisdSydsdd A d30-
sjtecdOtse d teddjhvesishiw HEW dLesitet jkdy fsHhdihdSte Sk jkdw. rdwv
zzizyh jdadw OdlsdWiedSydisddz = hots2hise o fishisOe BisistL ootsHWIS hodddy.

Jdsrj sksewkhrj BestLT diitsk it fesugshisd Gy = 170€200 30
tfted slsdashdls ji disds ZHEddGjkdd 5110 % .

dte jH] BEsowhG A Btk oV HjEZVEsk cCoChziGzse BeshLz. JH0 fsH jts-
M s sCsEs 20 % Sn ) Gjsse M doizd HEBOOSOR Hislzedn iz jds jdisse.

StteLABBREOY fist2CHhis tdlsj2% = BethL Lot jls ditfiszALsa0k! dn o
COYfisa . OtedsOlslzts ™ © Octe jhndodsr - fte JHOR.

RL BjLBESoWGG Y = BlestL GOdBEN jj ted®jkjidj G0had 0dsddedjor,
Cejdstrdjor j d Bteddzd jo ¥ j BlotsdLY .

drsBdkdjo | BleshL . JjHA tBEOLEZ]S f) 0zsRdRdjdk P stz koS
U-bajtsH™ n t0nkotstese LOBJP jadw f) 4AS 6 jisCt2, 0 50SMj b-WoLk G0 shisej
duzdl. b-WOLO tts jls jtetf jo0 jls 1ol jClssHs . tte jot0f jhdj tted 565 lut tfts to jOS-
ydd b Y U + 92,

utfz0or, fisHjte0Ndj HE 9 % @, SHEEWOLEY j d fishistwis ltsz+Cts di U-lse jte-
HISGES teOMsasted Ors®BdRdY o djHd. vojidyjkd]j MsHje>0kdY ¢l BBEjJ 9 % tied-
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oisHds € fsvotz jlidts o fisislShls j ol jSsEdHO U + 9y, & CHlsistatsds 95 s jHis0akv s

hsBts2 sojteHts j d mtslztfCisj s jHddjdidj Guzodlyo.

PrEBAEdjorj BESHLY disells He jtbcOH W s jtetsdujiSs? ©BEOBSBIS T
azizyb jeds. Yed GOcts joj His Isjhtfjkoklztsr sCstts 900 Uu shd tdsBts jlsOtsls H-
GEWOLGS st jdkdj b-lso jtoHiset tofsotsts0, Culsstsr 2 o tjLizzs0lj LOSOLS Y jts]-
~sHAls & et yoklzts fistelzClslztelz, fsHsBhEZE di0tels jhhdlstis2. JsyiziS YsLosdw jis o
hdesSdR s jH jz0n & jdkwis fos2hse0 Or=ddkdjora BlshL.

ArisCdj OdisoWisdSydsttr j fos2hse0 Orshdadior s BshL B jydeo-
EslSw @ jis jetsejhabs? MistelzChizies?, fshistwh j2 dL dwelts? shiseor U-so jisHiSEts tof)-
sostsd d bojteHr A HAhtjtht ~ oSk jkd? Lok jCsdHO. oYstgdsjz ks ¢jcd-
tetso0tdj Oz=mdkdjor A BEsBL MJEjLsd (HE 5,5 %), BOwLcOGY B (HiS 2 %) d &dS -
Zjd (H5 5,5 %) fisorhojls dn kiroddujnSdi hos2hse0; o jHjkdi GdSitw, St j
sts6ts, ko jtduded jls Mosstssydsiist d Hsyssisdotv jashist SotstsLdd.

oEshdhdjorj BiestLT tfis CtteLdtshiks? Niss2Chisd o &isehts? otHj d
stetstfqy i Cs2 OlsashW jte tfte joshntsHWs stsowhkdk Y j BlestLY o ¢Okkzad d SshCizted-
tolzesls f) Rtstsd3sddS jizjo v dsd Otz joadflsta ¥ s Sistatetst oftsdaats-fists2C Az fisOizwad].

st jBhdhls T BeskLY. tohsostdBshst St ikkdy o GjHd fishisdakwjs 5,3 %
tfted 842 lu. stejdbfiis™ j BelshLT B Ybs fisHjted0s HEs 3 % Si. YOfjsts dn Histfsi-
s jz a6 EjcdelzEl adSjzid did GotbcOdyjd.

st jdhdilsTj BesGLT SBEOHOESS Astshddd ¢dsj2Grdd hos2hse0dd. RA
B yds dijtfiszALizesks o SOyhisa] LOM jhdls jiv Shtsowddk ™ A BiststsL, GOtfiedds jte Bists-
T,°C L0 AteSA4L-4 BEHS LOB HWS! ats LAHS-5-5

igg Be3Cu| | dL-L0 BiSEjj o fisCdn Bjr0ndyincdn hes2hse
1200 W 1239°C) (f CstetesLdhkbs2 fiss2Sshisd.

100 Ajtdtdjorj BlesELT. JjH EBEOLE-
1084 s ) Bjtsdtzd.jds U-sojteH™ j teOmsostr LOGj-

P jhdw ) 4AS fskShles? (edi. 1.4). o tis-
t>1 jdacic ks jBHiOltze T OnsosEddshs Bj-
it o djHd HOHOS f) 2,7 % tied 886 Uu
HE 0,2 % (d0R).) e 300 Ui, ylsts YisLatsiw jis
Hishisofy?  Lioydis jibsets  tfesydjhady  ted
s jisey,iNSs? BBEOBESS,].
400 ied 40t jo,j Bjiedkdjos? BESHLT, fs-
300 Hjte>0P j2 2,012,5 % Be, His 760€780 (u tsB-
20055 1o 17 503530 BOLEjsIW SHEsEsHET 2 U-sejisHT2 O0fsetts.
Cu Be, % Be Jsibj LOSOGS fistelzClslzsd fsmisOdw jisiw teef
Puc. 1.4. Jluarpamma coCTOSHHUS CoghOlshs2 s it isosks,j.

cucteMbl Cu—Be 8

900
800
700
600
500




1060k jidow Bjtedizzdjo0w BesGLO ata2 diidls gotzy fsybshss (Gy =
= 500 _f30) tfted o fisCs2 zOhlsdydshisd (U = 30 %). J tojLizi+Is0lsj fisOts jdzdw tted
300€350 U dL tfjtsjiyr P jabses U-so jsHisets 60Msotsts0 o Hjaweslsiv oyt jishd
Yomsay™ o-woLr (wuldl). rdhtfiehdshes] sojteHjkd] tjLss zojedydels tfissy-
Gshiserj flos2fse0: (g = 1200 J30 ded U = 4 %. vifiesykjhds tied hisots jddd
htfshshsokz jls tfts jHoOtdl jid 2 G0CE jtf BieshkLY . Ishizj LOSOLS, ~BESHESD iz0-
fisduihSs2 HWisteOydd f) tB>0sdjds 30 % d fisOts jhadW tieybshis+ otLisOhis jis HiS
Ciy = 1400 730 tieq Ui = 2 %.

ACOCHOLY BisEZj oV isCikz Lssodts ots ji3 jddksets fistiessdokidd™ d tiejHjdz0
tftolzeshisd B jtedidzdjorj BeshLr (Utsa2) GORsHWS tedd jdkjkdj o dLetiktatjdkdd
ok, gidBOd, tldevhdna SshkioChte. R&mkelzEEsT dL Bjtdhtdjots?2
BleSELY (2 j HOBIs S, tisustdilz dn feddk ksl o keskkG - NORkOR d o tiesdL-
osHisej aLtsroy0lrn 9P jhise. ajtediddjorj BethLr nstshs hstfislsdodvesishw
CstetetsLdd, st s jrdastzsedyd tfied Mot d sBteOBSS] tejLOddjdk. A fhowird f) or -
e Mstfesidodwv jgshis+s dhisdie0kds shad dhtfsziLizEskhv HEw dLeblstodjdadw
HJ0L 2, 0BBIOEMdR &0 dLdsh).

Z oS tfeddsjljtdj Bjtediddjorm BieshkL Bete0hqydodjishv orisCs? fists-
dastshyls* & B jtecfzdzd.

1.2. di=ddtd? d jots fkos

pisdidho? sshshosiv € ¢jeSdd B jlsottod (jos tiskhshst 2,7 6/fdd) f) ks jk-
tfjteOlsiztets? fzOaz jbdfw 660 Udt, dBjjls 4AS i jsCl ) fjtedHisd 0 = 0,4041%0.
JBEOHO jls o MisCE2 s jtfizts- d 1z jCltestfissotHyshsA e, orfisCs? Ykonhsdyeshists d
BOEs2 lesydshls s, Istdhstewn - e jots0P jhad? d¢j diidls. 3 ihdkehtY G0 BisEz-
s MtssHisos ¢ CohdtesHE, Ehiss2yde BEOGSHOLY SBiEOLSa0GAE fitkhs? LOPdls-
G2 Yz jutd AloO3. HesCOOhE 2 d S Jhk 2 0kE=ddhkd? o ijsts? ydhissisr
ddsdls Gy = 600; Ugo = 200 _f30; HB 25; y = 85 % d U = 40 %.

dzEGdRd? orists? ydhktlsr ¢0tCdeizjshv ¢99 (99,999 % Al), ¢8, ¢7,
$6, ¢5, ¢0 (MsHJteX0dd] Oz=d3dhdw tls 99,85 HES 99 %). dzE=®dRd2, Yeddjdw]-
B2 HEW z0BBLOLEed: ™ Y jtzj?, NisHiteMdls 99,99 % ¢1, HEW IsjadduihSdm yjdzj? T
99,50 % ¢1.

stonihdWdSoydw b jntkdunsdn 0zsdkdidjo - hfkoese:

T HJWistesdtelzjos ™ 4, e JHAEOLEOY Gk § HEW tistizyjkdy fisCots, Niogtsots,
HesSOs0, lstelzB;

T ¢dlsj2a% " J hfzos



T koo, Ydizy0jdirj djltHE® skt Crats? & jlsoddizsedd (Mtfjyjddr J Odts-
isqtzddor d s Cd (vdI) d fifz0e " (vdu)).

Jhdsodrdd wjcdtezshdid Ak ididsokd o HiWBEGIezik - 0zEgdrdjor
Yz0o0~ wolzweskhw gu, Zn, Mg, In. A Ehdsedwa 0odse jhdw fifzoer tfiejHiisOe-
Ewesls fisBB2 teodiso jid 2 lso jteH ™ 2 teOmisotsts f) o H jdz jdedWdsd ddzls jtec jlsOdzdzdHEG -
wOL sdtf0 sudl, (d-wOL0), Al,CuMg (S-WOL0), AlgCuMgy, (U-wOL0) d Hts.

Isshistsds "B fedidnvad o Oztsddidd “edV kv MitdLs d Sejdkd?. fBd
Hedzihd e0SisduinSd djteonsosteddsr o Ok=dddkdd. Ied SHESoB j&BIEESE - fs-
HJeX0tdd tswodw jlshw dise0w WOLO Isteis2disets ~dasdyudhSsets nsJHddkJedw AlTFeTSI.
Glsts isgHdizdidd o HJEW Jisiw s cte0kdyOds Ltejdi d edX0dls Yuohisdudtshis+ Odzt-
dGdidw. IeHjEAds] MsHJe0kdy tedizihnd? Fe d Si o HJWBteldblzjz - 0z=dd-
tdJor~ NYk0e0n HEEM &S NishisOadVis+ &J BBE ) 0,5 %.

T,°C tnJB0 bdtfsos? HJOGOB®RT ¢cOkE-
1 sl 1 ajoder=nd? Aujjdke fedoj-
HJ%O &O tedl. 1.5. utySo K Mistslse jishisalz jis
X e jHjE b2 ©ohsosteddshisd ¢ jedlzsh j-
K ¢ Az jd jisO © Osesiad e Aols jSay -

G2 IsjostfJteOlsizts .

dtfz0or f) MshisOetz kjojd ksySd K
dizgels tied ®0ctejoj SHEBWOLGEZE histelzG-
Isiztelz U-Iso jteHisEts ts0Misostsd, o isSlzes fi0-
Misydzshis+ d wdLSizt tesydtshise. Jdd @je-
Cs BiOBOST 90BshwW HOok jkd iz d Blswis-
o fwisiiw € COlsJestedd HJWBtddtelzjz  m. I d-

Al Jlerupyrommii anement, % wisteldiszjdi3"j Mfk0or tfsHiEOLHJEWELS ¢0

Puc. 1.5. Jluarpamma cocTosHus HOO Isqyo: 1 T G&J fesydwigyd bitidyd-

oo JerpyIOW IOV 1) seu0psCs? 11 7SS 5T e
JI — muTelHbIe CIUIaBbI d3q'1ufr]§_lsﬂ SBiEOBEISCS?2.

A HJWBtedilz jg ~ OrEididjor ~ Nt0o0n, &) Etfsyev ik~ sitdkdyinss?
SBiEOBISS2, MisHjieM0hd]j tjedislzsPdn 1z jkjhsse djkhj tftsjHjd0 d&ofr P jddw
soJteHISGtSs te0Misoste0 tfied SSldk0sEE? sjdtf jteOlsizts . A IsjtedzdydnSd ktftesydw jiz*
OkE=Gdkdjor Nk0e0n MHjEeX0kd] Ejcditzshdn zjkjdste ticjorhojs dn
ts0otse jidkizts Csdy jdistOydts.

atft0or, tfs MsHjieX0kds ¢ jcdiclz=h jets Ak jkjdls0 GOmsHYPdjhwv e jj
ssySd K, dizjesls mistezClsizislz, fshisewhizes du U-lsejtsHisets t0misetstsd d 4ols jSsdSd.
Jod ftzsns HjWistehdtelz=slshw, b, BEOGSHOEY GOzdydts 1ol jSisdSd, sBEOHOSE Ais-
esh did ddlsj2d T dsd hos2hse0dd: MdHSEIsjSzyjhis+E d orisCs? Crdyjdists0ydj?
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kdlsj4s2 Ytedhsshisd. 3 Odizzyhow MdHSE Sy st GoBEEHO jsiiw 2 fiftz0etse,
CodhsOkedLizEsPrdanw fied Hishistwiis? siGY itokizt (LolsjSisdyihSd hfzoar).

atshisOo d fos2hise0 & Skt teshiid2nSdn 0zskdhkdjor~ fiftzoetse tiede -
HJ&T o 0B, 1.1.

uv0BEdyo 1.1
mdgdudnsd2? mshiste d fos2mise0 Okz=ddidjo*  Nfkz0ote
i o
J06C0 dishis09 fYz0o0, % ot s ﬁmgzgf;g]o dd
yz0e0 L Mg M Yesud] Is jtecEsBt0BBISH 0y, 430 | 0. %
afz0or, (24 ey itz 4 sjtdsdynSs2? SBiOBEISSE2
(ON K] 0,1 0,2 1,071,6 T Jd>de 130 20
d.f62 0,1 |1,812,6 | 0,210,6 T J>de 190 23
. - 0,0270,1 i
b_f65 0,1 |5,816,8 | 0,510,8 0,005 Be Jdsxde 340 20
afz0o v, Iztfesyiv il J sJtdsdynss? SBi0BEISSE2
ri 13,814,8| 0,410,8 | 0,470,8 T 10S0S0 + MisOte jozd 4 400 20
ri6 13,874,9| 1,211,8 | 0,370,9 T 10S0wS0 + MisOte jozd d 440 18
195 (1,472,0| 1,872,8 | 0,270,6 :%%ZZC: 10S0tS0 + MisOte jozd 540 10
196 (2,012,6| 2,313,0 | 0,310,8 | 8,019,0 Zn | 0S0LSO + f)lsOte jdzd 750 7
Jdsjr § ffwoe
¢ J2 . . . 13 Qi i
($s12) | | | 107113 Si Jdls2j 220 5
o) g} - - - . . s+, LOSOESO +
(6s9) 1 0,1770,3| 0,270,5 | 8710,5Si + 11508 ji2c] 260 4
& f19 " " " - | Jdlkj, LOSOEZCO +
4,515,3 [ 0,611,0 |0,1570,35Ti o 360 3
(015) + iSOt jdedj

I JWitedidtslz joz ™ j 0o, &j fetukw ik Jj s jtelztsBic0BRISCE2, dd3jEsls
ftc0oddls ji-ds GALSEE tesydshist, &S Bisizjj oSy Hkohsdudshis! d SotetesLd-
Sl fiss2Cahis!. RA fledhjGvesk o sy jatksd fshisswhadd did ztesydwesls f
stz DedsHGE? HEohsdyihSs? HJWetk0ydd. s s0Sdds ftfz0e0ds wisdtshwishw
Moo sdyo oLy (ofisiBk0 GITEN) d bdyo LG (Mfisidz0 AlITMg).

Gl MfkOer Abteshis sBEEOBOLT 90EIshw HOad jkd & d Modkdo0sishw. Rijtfsd--
Lzsshw o dLHjkdvh, fstizydjirn ckizBisCi? oriswySe? dL kdihktees d0ls jedto.
AEOCBHOLEY d3ji1hj? tdslsdshisd d HishsObyks? tfesydshsd yohj tfeddjdwesls
0= dBdhdjos-R0ckdjor j hfzoor.

I JWitedidtelzidz ™ J MzOer, Zttesydwid™ J IsitedsstBieOBEISGER. Hedds jtssds
HJWitsddtelz jds " m s jtedssiztftesydy jg = Ozshdidjor = htfz0etse Wedveskiw ftfzer
OB dBdhkdw f) B jHAE. sOC adHEs dL tedf. 1.6, BOShdROEGOW EOhsosteddhshis+ G jH] o
IsojteHtsds Oz = dsofidd fishisOad jis 5,7 % tfied 548 Ut Mo tisto jddd s jdstf jteokskzte
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L°C - t50nlsostedshis+ YOHOs HE 0,2 % tfied 20 U

foidy ks jdtieostzeks? Loadhddshisd of-
548°C | lsostedtshisd (zdded™ ¢d) YsCOL 90 jls ofsL-
'“;7"‘0‘ B Eehs Ettesyditdy hYzoed tikid LO-
CORSq d fisOts jced. I ddflstsds fshiss tdd &d-
CleshstolzShlzisd fifzoose fshssdls di U-60fs-
oss0 d ik jtock jlsO0tbqEe tudly. s GO-
o+ smrecrma| (6424 B LOCOHCY lscjdsijciteOBEte", fsisls-
| (a+ CuAly) ajshiselze=sh 2 &didd abc, tftesdhnsHdls t0n-
02 . ls7 sotstejirclj dLBYSBTR il jtodsjs0utdHE
0 2 4 6  8Cu% WOL AvisES) SoEoMHjGdj WAChdelis -
Puc. 1.6. YaacTok ruarpammbl coctosHus g jfy v jidr Iso jieH 2 Oflsost o fjfz0o0n,

crmaBoB Al-Cu. HlTpuxoBast auHUS — )
TeMIIEpaTypa 3aKaJKH CILUIaBOB fisHitex 0P dr HE 5,7 % du.

A mlstelzClsizts j LOCOE jhudsr = MtfzOotse, i fisHjte0ddjds dsjHd BisEj 5,7 %, tfisdid-
s tfjte jir P jhdisets IsojtoHisets tsOfisatstsd, slso jydsh jets fishistolz o ksySy A, BlzHiZs
fsHJtex 0w @z teOmsotsts jadz J tted hOctejoj StedhsOzkzr wudly. 10C0ECE 5B Y ydis
oJHlzls 9 otsHJ, s MSseshists, e jHBlsots0P OB j2 £ONYOH Y jtcjh P jhbses lso jioHis-
65 teOMlsast0. welLE itz LOSOLS Yoo dijtls kjorisCzes tiesydshist d tBEo-
HOBs ftfshsBdshist s YEohsduhts? HJWstehOydd. v HOZA 2D jots Ztftssydjddw
k0o tfisHe jlecOEls s mise jddsdlz, o Siyikdd djnSek+Cdn hizssS, did dhSihis-
9 jllsilz flsOts jiadts tfted s i jte0kztsj sCizs 150 Uat o sjyjhdj 10€24 . asijj
AWW jSlsdads jhisjhise jads MisOtsjdad(j. M Astsds fdlzy0j fitfz0er tiedspiejlsOsls Bistjj
arisClzes Ywohsdudshis d ijdid uzehsadis jz1dr € Csdy jdisteOlsste0ds GOty jdkd=.

WOdBBiLj] LOnHfeshist0tjinGd ZttsydYjd* " dBd HJWseddslzid " dd 0r=dd-
Gdjordd fykoe0hd Wekweskshw HizteOZERdR ™ (AITCUTMQ). ihissdiéhsosd Hizt0-
E=ddise WokW jishw o fisCOW ZH jzAG0W tfisydshis, BEOGSHOLY yjBlz Shd slsdshwis-
fw € yditlz hdtesSs tedd kv jira o hoksejsshistsjadd Bl jtdodse HEW dLets-
ssadz jddw @istfohisj? esLHzNGY R oddiste, Mfodetizstss, kwe tft0od jkdw d Hte.

rizeozsdhder dijsls gskd>jhbzts SoteesLdsthizys fist2Cehst. rav tiser-
h jdv CtetesLdthbs? fists2Sshisd ddilsr HizsdzsGqR0 fzoCdiskzsks, . j. fsCr-
o085 Mizts jdg ydhstes 0xs®adedy d or fddwesl hsadjhiseizts fiesCokCE ddhkse.
dsRARd2, sz dnro hEsw Crlstteses fishis0adv jis 215 %, fodda0jshw f) shise-
Grdy dzjsodass o LOPdPO s jois tls ShtetesLdd. @ tfisor P jhdw CstetsisLdsdbks2
Miss2Sshisd HJsOEj2 dL HizeOE=hdEse dn S0SX ) tfsHe jtec0tsls OhsHEE? tfskWisdLO-
ydd o 10 %-d3 tOmsetstsj fjteds? Sy, AvrHjivshd22hw CdhdstesH htfshssf)s-
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olzjls sBtOLSaOLAE 1O s jtentshisd Hiztedr s dddses? Hjls0kd tShdHEE2 fizjkSd|
tftojHisR0RWE P j2 Hjls0k sls 5Cdfd jddw.

I JWotedsdielzjgs v j Oksddkdjor Mooy &0 shksej AITMgTauTZn (sdfo
195, 196) dizj=ls &0detijj orfisClzts tiesybshst fjHd ofjn Ok=kdkdjor -
htfzOate, bt GjorhsCzys Yrohsduhshis+. Ied orhsCo® hisH jex0kdd ydeso & jH-
Gz ZyOmsekzjls o MisOte jdzdd], MsmteORWWi+ o Hf jtejfy P jhsd lso jeHsds teOnkotstej d tfis-
orhow sisgshdisjz 't zZHEdBjed) d CottesLdthbizts hist2Cahist. atfz0ar A2
hdhlsj&sr dintfistz-LizEsls o MOdssdz jlstshistets jiadfd HEW sW jizts B06tlzy jid = Hjls0d 2.

J s v § oz=ddhadierd hfeoer. 7,°c

Fj257§ ff0er HSEGT SBLOHOS! o7~ .o K

(SSE2 SHSSsSIils s, d0bs2 MShst- 600 ¢ Ks7——_— Si+X
GEls= ¢ sBEOLsa0RAS dsevydn e di 1,65 % 116 %

d gstedhisshisd. rev seihfiydedy oriists- 400 |

6 Iztssakw kdls 2t~ Mots2hiso &JSBABHING O+ IBTEKTHKA  ISi + 5BTeKTHKa
BAGABOLA G2 AWW iChdotr2 dasjedd 200 i
ClofiysOtdLOydd. W OdesEij ovfisSdj td- o

54267 § Mot2Mised dddt=k NYEde™ ) Lalsjs- Puc. 1.7. lnarpaMma cOCTOSIHUS CIUIaBOB
sqygm&s? istelzChiztes?2. vOSdid Nz0e0dd cucrembl Al-Si, %
worweslshw ftfiz0" Oktsdsdd™ f) oV NESH fsH jEX0kdik Stbidkd™ (B6Lij 5 %),
BOLT90,jt5T | Mtzkdsci0dd. WO teah). 1.7 Htedo jH it0 1O HAOSEOhE T shsEGd™
AITSi. 20dBiijj PdsSs) woneshseotiGd Ytkydt dtkads &oEsq dsi2
(G F2), fsHjex0Pd2 10113 % Sijdkd™. Yed BSELjj ovisSdR i jBto0hdvs €
e sh st ds ot 2Mse0d Hedds jdvest Histal jSkduinCd,j dtzkder f 4710 % Si d
HBSB0OSOR kB4 dr- Skdydhke Zn, 4u, Mg, _fn.

SEsBy fdzadise YseyjGr ddsj2Grj fzter, Cjcdesedthrj ks
BOctd B, [bd dijth binSseiCs TkHhdj kdsj2er j fos2ike0, G BEEjj o' is-
Cdd dgrOncfuinSdd ~OLOSktahsdSd, o bisds ydied, ied fisor M jedd bjdsyteolsiz-
7. Gl fifiz0e " BBt fisHe jecOls W b jeBdyiNSE2 BBEOBESS .

OEsEEEY | OrEgdtdior | NftoeT. roEstEtyky j Hft0sr Hstnokss
tjedtsso0td jos Ontsd3dfiso ds -, BOctkdId, GdSitid, MNduiLsd, sdlsodsd. e -
tijtdy GBS fos2ike dn fHe jlec0tsk LOSOHS | (HjtjotH dLBYissuGr s WoL o
soieH T2 ©0nisests) df LOSds dfSEzAise ksl fisOtsjtats (MsOBdLdLOydw fisikSlsizts-
56T MshsE™adW). v id skl fEhsoe tz0e0 d fshiste orHjtveshdiw WoL, ks jd
&5 jHijdatj HietsdRsHd LOLEsydidd) Ht000 ted orfECdR s idjEobkE0r. Is-
Astsclz X{OslesyET j fft0er SBryES ddjEl HEsyEr2 RdBduintd? fishsde d fis-
Hex{0ls LiydOE G j HedfiOHSH MJEL0 d GafSikw HEW LOGs jHi jdad HOMWEZL st 7
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ey e, tfedosHvPdr € teOLEZtfesykjkdts. 3 0fted® e, oo ¢s2 (s T cise-
Cd22) Yt 3,514,5 % Cu, 0,470,7 % Mg fisH jtexdls 1,812,3 % Ni, 0,511,0 % Fe.

JOteCdtesoCo 0rsdidedjorn NfkOote. rdw sBsLGOyYjkdY 0k=ddkdjor A
fhtfzOetse teddwisO fdsjHOddi0w BESe jhk0w d BlzCe jdtis-ydWistseOw dOteCdtetsao.  sis-
kdydy sl GowCdiesoSd Misdkj? d djHE » MfkOete kO &jhSsz2Cs BJnmdhis jdd0.
A fz0e0r ¢y BzCor J tBELEOYOEE d30tec0dkjy, koo hdhisjkr AlITMg tBE-
LGOYOEsls GJC. azCo0 | tBELEOYO s Ntk A0 Hizte0Z=®GdRd?. azCor dr o
GOy d30eCd sLEOYOE s jnkdyjnSd? 0zsRded?, BzSor ds T 0zB®GdRdjor 2
Coykr 2 ffkos. azCo0 A o &OYOL) RGOS BLEOYO s o isChtfetykr2 0kt=dd-
Gdjor?2 mifzOs. uhksswhd) skzzWoBEdCOkte dL HjWEteddilz jiz A hifkzOste BBiS-
LEOYO jlsiiw BEzCe jhadts-ydWissos? k0kCdiesolt?: £ T GWeCd2, st jehr2; v T
LOSOL jddz 2 d Jhisflse jddbts MshisOte jddr2; vl T LOSOL jhd 2  dhSizhhise jhds -
MisOte ez 2; W T %OcOtelsa0kh2; I T tistlzi0c0thto0ke2; HI T Zhdizjkhs &¢o-
G0telstsa0hd 2 (#0c0tlsisat0 edhistse tfedajteds &0 20 %); vy O LOSOZjkdk Y2, Jiisd-
fiso jldits MishisOte jatz 2, %OCOElsEa0k:2; vy T LOSOE jhdk 2, GOcOtltadhi 2 d
dinSlziise jddbts fishisOts jhdkr2; vyl T LOSOZjdd 2, %0cOtlssa0kd: 2 &0 15120 % d
dinSlzihise duts fishisOts jddk 2.

vitekrj SBELEOYjEdY odHEBe b jkhstBE0BEISSH Cdlj26 = hfEoste: vl T
MisOts jasdj; 12 T tsls>yde; u3 T LOSOESO; 14 T LOSOESO d s jhisojhadas fisOts jdsdj; U5 T
LOSOLSO d djtfstzds dnSizhhise jhhksj fisdts jhkdj; v6 T LOSOESO d tistus] dhSizhis-
0 jtbts MisOtsjedj HE d30SHIR0EdE2 so jieHtshisd; b7 T LOSOESO d fisdBdEdLdtslzts-
A2 sktfiziS; u8 T LOSOLSO d hdweyoshd2 sistfiziC. 3 0 hfshse ddlsw ZCOLra0tsls
BZCOY: 1 T o LjRkEs; J T o sBtzsySsor wistez™; A T s oV fuz0okW jg*d3 BsH]-
vds; s T o SsCdE-; | T YsH HOatz j&ed jo&3. AzCo0 . sBSLEOYQ jis, yists ftfz0e tfied dzd-
54 tfsHe jtec0 jishw dasHAW Ay dtesa0ddts.

1.3. udls0d d J&ts fifz0e v

uds0d T o3 jls0dzde fjtejBtedhisis-B jizset Yo jis0. Jlseshdishw § kzestz0aSdd d3d-
SOdz00: s jdstjts0lslzts0 jts 0otz jiz0w 500k0 1668 N 4 Uu o LOadhddsshisd ls fils jtfj-
& jots ycflssisr.

uds0h dsjJls Haj tfistdasstoWdr j BsHAWISOydd: His 882 UC fizh jilsstzjls U-Ti,
CedmsOtzzdLzEshd2nw o gAL-tejh jisSj M o0k jistedkzd a = 2,95 § dc=4,68 j, 0
ovhj 882 lu T b-Ti, dj=hd?2 LAs-6jhjsClz, a = 3,28 j. Iaskhshs U-Ti fis-
hisOedw.jls 4,565 a/f3, 0 b-Ti T 4,320 6/fds3.

AtejHizrdzd tfieddizjiwasd o lsdlsOdzj Wokweslshiw: OLBIS, ek jttsH, SdhdstsH d ofs-
HiStelsH. Jdd HO®Is IsoteHY § teOmisoste™ adzjHieJzdY d ~telztfSdy sShdHY, SOLBAHY,
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GofistedH™ d eqhtedH™. Glsd e dnd Yisdkd>0tls Yuonsyashis! d hobkdedddsishiss,
fsor hOsls tissybshis d se jeHshis4, ZrizHMOsk hsttesisdotz jkdj SttetesLdd. Ied
09 jHJedd efjes &dh+ 0,03 %, 0,2 % N did 0,7 % [ Isdls0d tfsddishis2Es Is jtow jis
htfshsehkshis € fzohisdujhSshlz HjWsthdteso0dkdt d ntsztfSs 0Lz 0 jishw.

U JrtedyunSd ydhisr2 Isdfls0d ds0teCd Aul-1 fisH jtexds dj B, % (&0f): 0,30 Fe;
0,12 Si; 0,08 &; 0,15 [; 0,05 N; 0,012~. It ftesywshisd d feonsdydshsd dul-1
tJ Ehsiztojls eWHlz et jtesHdhls R d ~teshBGASjdjor - CtesLdthkshsE2SdR fisO-
Zj2: Oy = 450€600 J30; (igy = 380€500 J30; i > 25 %:; y > 50 %.

Ydhisr2 IsoflsOdz f) ds0z ¥ d3 fisHJteX 0% jds osHBEESHO (BJdkdd 0,002 %) d&J SBEO-
HOls RtOHGBERGSEhsA s tiod fesydshisd Uy = 1300 J30 d fisneddw jls o risClzEs
JEOmsdudshis HOMJ tted lsjdstf jt0llztsj MHEEES ¢jkdw (U = 15120 %). I kzH ji--
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cdBSHhisd yitd, Obsdr WehWist0 d Akstd tfser MOk etk jfiss2Sshi, Osshr fjtr
tfiodHOls GOLBHjHEERAUOjdshs!, Okl Wik, hsseP Ol YstdB itz orhsEts
~didudhSlzs fiss2Cshis+ d . H. JlecOkdyinSdand tstdaitodd wodwesishv hidse* d
CORYESd, SElsss™ j o HfisdftstsHj g ofylsts ju@Eslsiw. Clstsls Skoff) d0ls jsOtzse fsLHOM dfy-
Clefise jttis. S fisHjexdls o shtsets? yifd GistcotdyinSd] oshy (Si, ui, ¢p1),
fisydso=dinv f) steoddyihCdid toHJCOEORd (s, Hels, H), SEsEr ] Yid-
HOsls G50k jtecfOlz tlesudztshist o AOfiscluisis-. T stec0fuiiCdj O™ fissa Ol
JBZ fsorh jghlzs s jtishss2Cehse. s jHik0odisjivdkd A jd jilstsis0tdyjntdn
MsJHdddd2 Worwesksiv S jlshd2stec0ddydnSd MisHAwiddw.

S tJtecOndunSdds tistddsjie0ds siskshvis hdidColserj isjSro, CJe0dSlz, mdts-
Hiz, OsJis. J MishisOej Asdm MisjHdd R Zek jtesHuEE NS jazJs0 d&jls. Jhusekz & jstec0-
GofuifSdn kolsjiedodse fshistetvesls sCHAHT Stojdkbd™, OksdBdhdw, dOckd™, B0,
Weshwists0, Sozydw d His. LlscOhdyifSdi OHdSOEY o fishiste] distcOhduincdn ffs-
d jieso Bihzishisolztsls. s b iste0ndyinSdn sisksivs o fstdBisr, shisons] disj-
Cretsj Lo jdis Cissts™ R, SOC d o Mty  seeddduifiSdn fieddb jese, fshissdls dL
Olstsso ket jtesHO, GOYtdM®.its, cteOWdls d OhdoL, thecfuid cteoWdls fisH e dls d djLdo-
ydlsjidisj Ssizdyifyisets Olsshse oHEEEHO. HEOSE o istzdyd,j is tecdhduinSdn -
d jiese, SBEOLZENIR Shhsots) REEiSkevehs Lojus Yk idhEzi jfise itk o odHj
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2GR Yit2, ceoWds o kB0l SBEOLESY Heshseodhse jibr j fsckChisr. Sl
tledHOjis s MeB2se0, 6 jLSt SkduOEP v Sk hos2iie SedGquinCdR st jkse.

s Wetedsj (5OStestiSkt skt jie Hikvs GO ddij2Tj (yitsodHT j), 60L-
o jlsot it j, YushSd, tiklssyerj (einstdubr j), teshistounlse jdbr j did hjlsye-
ST, Foj2tr | GOCEEhERiST Hiskdhc0 tjHijstotvsls fises? Hider j LdeLo-
¢SEBEOLET | did LOSEjdGY j o fYdede yjisuSd (edf. 2.1, 0). 4dBSdj BOSESHE-
Sl f oriisCE? Yesylshis s ot yitd d k0BT dd djxdstShe et Bd fow-
Lse] B jitfjuce0™sls Abonlsqutshis? ds0ls jisdOk0, fishsaEEst jos LOLEYEOs Y tisd
t0ct joj, O e SREOMH jhdd atise Lo jeH o0kt (Hstdsd i, Yok d HE.).
tOLo jlsot itk j GOSEEBEEISEET (6df. 2.1, B), Wi k0S| kdti2brdd, Shtd-
YOEsIst G0kdydjs BECEOT R ko jisot jid?, Uss s jiishisolzls oF tizskis? ZH0Ssesj
(tiskddLEBldtjt).

_JOCHEdEE S0 ¢jflstdulsds fstdnjeo (sd. 2.1, ) fshssds dL HokR yj-
142, sdHdddd "~ ~dBduinSdhd hewLvad. FinsedusJ fseddgit" diitsl Bz
1 iMSE ShBsetzt yjt d SBEOH0SE Yo jits? b ifishss2Cshs s, Bt h j2
S1jNShis s, st Gjeonsostddr o HlsogHOESET R SecOtqy SR Eonsestsas e
(Ceddsted2stec0ndyinCd] tkditr).

Wiy&m

2 0 e

Puc. 2.1. ®opMbl MAKpOMOJIEKYJ IOTUMEPOB: @ — TMHEWHAs; 6 — pa3BETBICHHAS;
6 — JIECTHUYHAsI; 2 — T'ycToceTyaras; 0 — pekoceryaras; e — napKeTHas

esshsteOmiso jiu stz jtsr sBOLEEKY ted s jHdbjedd (chhdetje)

BOSEEdECE BIMHE fisBs? o st jutsd Gofte0ekikdd fisys Bd Rddduitd-

a3 nevLved ddyshteiisodbis ded yledl ~dhduintdd Aeddies” ded sOHLoET.

A t6jLiziz1150ls . BtOLEZ IS ) jlsylsow flstelzClsizts f) 0Lzt etzifstslss fisCef. L iH-

Csidlsyols T (nsydlsTj) tseddsjsr (o). 2.1, H) kjtewests ftfishiseashis! wofkets-
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towlsafw o gtOods v, dis sBEOHOHL tftkashisats (veSdj teiLdhr). Azhlsshilsyo-
Isrj (teshistothse jkerj) fseddhitr (sdh. 2.1, €) szduossiw ko jeHshs s, -
ov h jhubis? s jtfizishists2Cts)isA s, & jteOhsotstedfdshis1 . IetshsteOd)iso jdadsj tfistzdds jter
20l o ©hGse SobhstlSydstbra ik jsottduincdn Gokjedotss. s fjsydkrd
szt j1s0ck lsdasishv 50$>1j Honlsdtyols* j (oES st j) gkddjer (tdf. 2.1, j).

A Loadmdishisd sls oL0dhes2 sk jelsoydd GoSEehsLiSze tstdn s Bt
GORSHASW o OBBEeWhEsd dizd StedisottdyinSsd Hshsswkdwa. I ts jsBEOHOG
ssets dizd dtzses fshssvhdY YskdB e HiEYs G0 0BsEWEY § d SedhlsOdtdyintd,.
1 0gsteWksd hshisswhdd fseddit dils ZistWHEYjkks,j fists jdd e Cs o -
HJZOR ZyomisSte, LOLBjET Stbttra fsdidjtdBr f oLk jtodd Lojktjo ujyd
BOSEEHEECEE, k. j. o OBBEWE A tstdnjt0n HisBEE=HO Y BEAM G2 fstEWHSS.
A Stedls Oty jnSon ttd jt0n hBhEHOjishw & sstSt BEdMbd?, & o HOEAGd?
tfsteWHES G0 OfhssvhdwR, o BEses 6oL tfisjor POshdR oLk jt" Lojg!jo ujyd
BOSEEHEE S Hsidd jko.

MOOCk jtotz " B Az jBjdlsOkd GOHMGBESEEVshE? fistlzSlkze T Hfiszdd jtse We-
Eweslshw GtsBEE0 (tsoff). 2.2, 0) HEW OBBEWE A HislzSlizts o OuSo (dh. 2.2, B) HEW
CleeflsOdkofy SR, 4EsBEEO tis jHisOodw jis fiisBs fojthllsT j o SezBsS yitd dGos-
s iCkE tstdnitd did dn 0cts jcokts. JOySOo hshistdls du oLk jz dGs tofts-
X BB a ujyi?, feduis hzddkobkow HEdhO gousd, SOS tdedis, fikjor ol
HEdBZ SisHjdAdG Y R yjfj2 d0SkshistjSlzd tistddsjko.

PEBBIEWES] Nshissvidj HEW BSEADdEhise0 Hstd®jete sjtdksHIEOBdUNS
Bistzjj EMsts2udoets, st StftsjHjew s b jec jsquinSd BBz 9T EBHEE? Wistds?
GOHBBEZISZEVEhEEs tBEOLEaORAY OBBEWEEEs tstdn jtd: csBlzEd tBEOHOjS kd-
Gofdszaztscs MosBSHEE2 d jtecdd.

ArHjeveshovw o fesydiid tseditdLoudd SedhisokddLizesh jeshv ftsid-
5jts0 fOUSO BOSEEBELSEE ROLOSH jEdLEjshv OhdLEktsydj2. Il Adjte jisd-
NS oveBHGY a5 Wokwjishw jj tOhtstsjadj Yoe0dtjtits tte jndgshisd Sted-
nsOdtdLOydd. MLOduEhsetonso0kHOw sted jusOydw GOtk Sk lstshofls jkdts
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