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npegocTaB/ieHHbe MaTepuanb ANA KOMNMNEKCHbBX wWccnepq
LeHTpPpanbHOM 3aBofgGcRGIDgalaBOp a<TAOPENIKUIC U HC TPOMWKOHCTPY
nomMolWwb B NpPpoOBefAEeHWUU CNeKTPpanbHOINIO XWUMUYECKOT O aH:
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1ts HOdGd & AdiduimStsets d BISsmselS skt dts
ftoj Hf sdZOG OJ 3" J By IstsHT f sdzlz yg ded v Cdzd dz€ ts 9 HJ
HOIdtlz j d)IaX XeVel. | dmMMmdzjHEj B 5 B.OL YOS B' dzg
ftcj Hf sdZOE O B ~ Is j - dets dzs s Pl pas & dsr s s i dedsH MisD &
Cddey Odzse s O ¢cCOlsOe. rtejodzgi2nd MrwesHizlsdz J
stcj » € dzd dz€ O~R , sdejdz dz" §|] bjrdesdzsedd s ftesdL
MlsOdzy 2 fHtesmdzi ydo Ot Ismw dzO@ yjlbsr teja ¢ dzd dzk OR , I
o’ ff &zOo € j Hist odby € sk Azt | m d Mdzr - BJ dz' A ybkz ez dats
Cdzd dz€ O . 1 tsdzj j§ ss¢ ts, Qo lstster Muydlsos Is, Yls s
StcOHd ydisdedzs?2 S w89¢d SCdzddeStse dL Isdejdz' dzf = Mmdzdls
f sdzz yOls! dzdlskzs L Ocslktsallk MOLE o Wtttddj ¢ dzd dzt
dzdL S sz Missets BJj dzsets yYykeckdzO M §smdjHEzs M j2
M smMseBtsds d HAzdlsjd d' &3 o MBS BIs] B j tOskEtedy @3 ©ls

)| MlsOls' j ¢ 0L Odzts, Yysts Isjtetedlsstedw R dzH 5T
Hiso sdz! dzts fJMmlstets fts tcOL detstsBtcOL ( B34 Is O dzdzlz
ftosmistcOdzMiso 5§ oty |p B dzlflste  tots o O dzts fteso j HJ dzdzts §
dmmdzj Hise Odzd § .

)| tcOB tsls § sOC Y J slsd3i yd dzts, yls s ) 1 C MY j te
diduj MSsets d MtekSktedsdts OdOdkdL O dzgjls BN j:
weo dzv j Isfmw Hi BdsdeistcOydj?2 tlmikzlsMmlse dw Emlss2yder
Cem®its ftesdL otsHMIss © € dzd d€Itsd o909 .R,dzHfs @] jf J atehiyf jtsd
LIss MowL Odzdets ) tOL dzd ydz" d3d dzj 6 Olsdo dz" d3d dMmiststed
ssects otcj dzgd dzd .

sdzt yjorJ AndiastiPs Odg, ¢ d dzy Odz, COlOts, HY OdH
MstczC kO

11

Abstract: The weapon compleaf Hindustan is represented by one of the
most authentic typesof-Handl ed push dagger s: Akatarso or
Il ndi a, Ajamdhar so. Katars are a vivid demons
were originally used for hunting large predatand later, under the Mughal
dynasties, were used as an integral part of

Basing on chemical and microstructural analysis, the article describes presumed
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methods of production of ten Indian katar blades dating frieen16th to 19th
centuries.

At least two alleged technological solutions for artisanal production of katar
type daggers were identified in the studied samples. The oldest bloomery process is
found to be used on three blades from the 16th and 17th centuhiés crucible
process is seen on seven blades dated to the 18th and 19th centuries. Moreover, the
authors believe that in some cases, in addition to the traditional forging of blades
from crucible ingots, Indian smiths could obtain a cast billet direstthe form of
a blade by casting lowarbon white iron into sand molds with subsequent refinement
by forging.

The article points out that the territory of Hindustan was a rather motley area
in terms of diversity of metallurgical technologies, which wamonstrated by the
present research. The paper also notes that there is no general temporal relationship
in the experimental data of chemical and structural analysis, which demonstrates the
absence of enduring traditions in artisanal blade productiomaémyy in India at
the turn of the 16th 19th centuries. This is most likely due to various negative
historical processes in the region at that time.

Keywords: Hindustan, dagger, katar, jamdhar, chemistry, structure.

I RdzHdd, MtecazOmdtsddHoBLd U] nidd dhdrd ¢
HEIS dzgOh j2 L ter B' dZO ©OLO IO B lsOdzazEteedw d f tetsc
NddzjL O. 1 0 dzOdzd yd 4 ftiosdLotsHMIso O o MCtsC OYJ f
fjteorj 9jC0O dgOh j2 1ter 9o Odydes?2 d wjojtedes?2 R dgH
[ Odz$ O EeBELE@EZ]Misted yj NS ¢ ot E®D.C2 Osldat div. | shtse
ofMmMicHO Mmydls OdzO mwo otd tzH) d dzts2ts Isevlz da@EY@s H(dzd dzdets dzj d L
d GHJ Bdz ftsweddznw.

H4jGBHMY HBMIsBe jtedzts dzaj dL o jMlsdes, C OS¢ BYted H
Hiczedr odHtse MlsOdfjt@j Hd jipiis® g ddstad € dzO" o s ¢ tcOL tot
MojHjddw t Id, Ykt thdsesd & StdljtdwdBd fic
Bsedzd BT Is! ZOdzdydy d WottddO e jtor desMmisdztse s
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fsB]yOdzsMmisd JjeB ctolzdzlsO. { Bzd&zOdzsdz wtelzy dd
COyj Mmoo O&j Ejsderf'dzd SOC s Btokzydj o MsCts yj dzd dzts iy

1dBBAatsHd®BE ftdL dzOlIs+ , ylsts dBdsedy or asHT™
ftesdLotsHfisea ] BEXZOKO d BEZzdZzOdscect ttgzydw o tOL
RtcOdzO d wtejHddzj?2 o¢Ldd dai dad&3i¢¥ls HEMISOLBYdse s
BOjtedOdzsds. [Isd3jIsdds, bt fOCIsdyj M¢d tlsmizlsmlis
nstetsh j2 Mtsh tcOdzdzts M Is d d fiy HMisse jteder d3 f tetso
dgmmdzj Hso Ols j dzw s ftod m sH d Isfsd d BIMEX eHej.dzts gaf} 9 5
l ModRkddlsj dz des?2 ObtedBlzydj 2. vitodsd desdztse d yd MS C
L Isdzdyj MSdr dzOL 9 Oded?2 MlsOdzj 2 d dr ftedeawr Scd ¢ €
BzdzOlsse fftcdotsHwls ¢ wshdptydy df dddzj dedv o5 5 Istsd3
COCds ftedL dz@g @5 dzife s S toJ

' oHEIsds] d Isdejdz desjy S EkfMmlsOtdets] HtosdL o St

Micd Hdz o J SS9 o3 CkLdzj yods fdtetsdL osHJIs! dzdL € st
o’ MBS SOy Mo jdzdzr 2 BLkzO f) bkLBOR] d Gl j:
[ By des ftojHY sdzsy dlIs! , Yt ¢ € dzfiplistsE SIS dia] ditS oz jsSetsls ts

sty dw dzj btejBtsoOdd o' Msttsets COYjMlse © flsOdzd
slsdzd ydj s Hdzdddesdzj tedzr 2 MOBj dzr dzf 7 €z dzS 50 .
fzz yoOw e dOCtdsj ydzedSd Ctfd?2 dBsecdd HOYj lsdds
fsmdzjHikzeh j2 HEttOd s sRO0Mdzy GOicdz o3

l B iBs dzOdzd ydv t©OL dzdyde n Isjrdsdzsed? ftod ¢
20 EMmlstswehdjmw tojd3j Mdzj dedz’ § IsteOHdydd BGelzyj 2c
odzj hdedj WOCIktster : dilstsh jdzadj twhkHder 7 L Of Ofmtse, ¢
fndzd ¥ d dedd ddelsj ted MO CMwY Blstz@&BJ Y et C yydes@jj H
dBf stesdtelzj Bs?2 ftosHESYydi2 d OS HOdj .

1 sMistsWw dzdz" | o 52 dz' stcj B so Odzgd osMmMftesdL 9 SH-
ZOMskzf Ols j dzt detsets d L OMNdldesets ottstelzy j dad W, f to
cOLtlzh dlsjdz dzr 8 W OCIttetsd HdhW &jflsd » SCkflsC
L@Pyjdedzr = Isjtetedlststedvn. mtlsw dLe jMmlsder WOCIsT
BOMls jstc@dg j 2 dzd ¢ O 3. Rn fjtojmjdvdd o Bftsdjj BjL
stecOdzdL Oydd deser 7 Bty j2dr 7 ftesdL otsHMise .
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Ajdzt ¥ dzOh jets dmMmdzj Hso Odzdw wWo dzw dztsfy! dL EZyd o
RI@ZH sMsOzBG ts1 &z dzfflso " BteOdzr S dzOMMmdud MSdj wndw (
Cddey @ OlsOter (HYOBHA O ). RLEBBWOY jddw IIsOCdn
20 MCkEd fskttOR, BOtjd jWOR d d&ddedOlss tOGR ¢ X
Cejfdddm! ¢ HijbOYdR +WjiMmMO M { Ol GFdzdLiPC dzj § ¢
CkLdgj ydes?2 Mo Ol ts?2 dzdets ftedf Odoa OdzdMm! M ¢ sSdi3sh
ftedyf s o, O o dzj ¢slsster 7 MzEyow s d@scdzd o H
Codefmlstez S yde , §odzkzyj ddlze o ftesyj mMmi slsdzdec¢d
sBteOBtSISC 52 .

] HOdzdzets?2 tcOB fldgid @Ry § 2@ B OolsstedlIsj Isdzs Gt
09 .sktesySddz© 5 Istsds, Yyksts C OOt (HYORBHROWK) dLC
HdzV Atk d20 Stkzfdr m "dhdd{tctcaySy@mi@@diBdd Is
vOCts? CddpyOdz dHJ Odz! dets fBBHAatSHdIs Hd&Y Mddz detse s
h@&te, dzj BMlsCodzww Njtlseoj ded JHJdsEes h OdMO dz
sBteOL dzs?2 twkzCtswWilsd HOjIs oL ddtsy detsfls! or HJjtey Ols!
czCk, CBSEHO EkfmMdses dZOW ) jttlsoa O MOBO dzOBttOMm" 9 Oj Is
ZOftcd i 6 IsdctcO® ddzd ozOb Ph OYfcj esMOj Iss BEMEEEZC IscC
COOte (HYOMBHROW) WwWodw jlsmw dMCdzs ydilsj dz' dets EHTSE
OOS¢d ¢0¢ Cwizfdses ~dhddtO, IOS d 5B dZOYJ dzdzts G
lidzdSdr [ ezt HOdzdz" 2 Isdf tkzydw MisOdatse Is v
cOH  Zisdg® IsQ .

[jHdSO diidj Hse Odzdw € d dzy-OBASOL dBE S 59 56 15
kG EWlis! & |

I COouyimisej ftjHBIlsse dhmdzj Hise Oded ™ B dMmY &
5dfO ¢cCOkOwe (XHXOBOE Od)cjXBinlsOo dzj dzdz’ j & s dzckz,
dL yOfmlsdy 7 Ctsdzdzj S yd 2dzr ( Riscfdf. f Wiy’ . ISus@E fjts  CHefizizy CR d
OS¢ fwOoddts, o HEkzcdh MEOdOR daj oMt YOy Isf
C sdzy 08 WDXOdkO XXI 8.
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ldLEOd dr 2 d qLdijtedljd df 2 Ctddstetsd €Oyjf
pfissle jlsMisoadd M ©OL©OBSISOddGs?2 &jssHdSs2,
yj &esfsdshls: d dhlsstedyj S ow vyj ddsfhls! filksOkd dad

8 mm

nnn. 2. dBOoOTWULMA NATEH NPOXWUT
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10 fjtcotsds {sOfj odLEOd dts thEOtds Odd ¢ dz
HiWjSkses CmoCd o MSdse o tjykhj2 Codl].

CitsdiibteduimMSd) §OLOdjlster : Istdh ddkz, hdeddz J
shdssdr j] ROLOSIkjtdr §j Ujtlsr ¢ tgjcfedsQzds2S dzd dzS O
tkCewis! ¥, @ fodkshis feshsj2hdrn sflsduj nSdn

WelssWdsMOyds or BteOdzde" » dzsC Odz' dz = EyOfMmlsS e
HOdz! dzgj 2" jets OdzOdzdL O d MteOodzj dedw M 1 Is Odzts dzdzr ozd
10 obttesd L IOfj dL dBjtewdd ®BOMMtsekzs H s
md Bdud MECd2 MemisOs  dLlzyodd M fsgsh:« Msoyd
i jChtesd] st red t(UENE dMisteOURBgdz" 20 j CBBEER) Ste
ftod HdZOL dzOyj dz Hdzv dL Bjtej ded?2 OdeOdzdlsdyi MEBsEets
ddzls j dzind o dets s d MfJSClstcOdz’ dzr n dzd dzd 2 nd d&3d ud f
Nd iz dzj esHdMmisr 7 M d&zOs OF . RMMdzj Hseo OdzdW™w f tetso

(vkd MCOW B d&ZOMIS! ) .
At dMMmdzj HiEzj di3r " Cdzd dz€ ts 9 BN dzO dz Mmils OdzH
B ssHdCd. | MslsOHBBEOBRISHPG Mg sSu uBsS4H 4B 4 sis ¢ dztsdzj dzd !
tcjLizdz sOlssea ©® LOadMmddssMmisd ld ' plc®@izcets ky
Zyomised wnHdv dhimdzj Hse Odedwv f toj H dzQuuelakls j diy dzs L Oy
f sdish + s OBtcOL dodzts?2 BEBOG. 10 dgj Stslstster = dL |
syjdSd fdizyjddz » HOdzdz" 7, ftetsB' BtOdzd dzj BB &
sOC ftwOoaddzts, MmMlsOtcddede §j CdzddeCd C OOt s
fdlssddze s ts?2 CtstetetsL d, dzO dr WsEpidzj fled B dzO0, il
MfjSChtcOd degsets OdzOdzdL O, BOdzsL Od3j Is dz d, ZzO0 ¢
dimststed yj MS k¥ yJj dedetsfls! Ctsdzdzj Cydosdeder = € OlsOtctso .
10 Ibtejls' jdi3 1 1sOfj dMmfdzi Hiseo Oded 2 § tod a3 dzv dzd ¢
o ®BiMsOr fesydecO, sMsOshdafmw f§fdj -ddBdujmns
fpHMIsOo dzw dzd MbBS2 dzjBSdz h 852 Mo jlsd 2 CtOlsjte f
1 5COL Odz' delOBFfzjedzp tslsf j YOISC O fosy e O § s
kteO@o dzj dgdV (Razdz. 2). 1 MtejHdzj B HJOdB] ste Bl j yO
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I " BteOdzedzr 2 2 s5COd dF 2 EyOfMmlssS k€ ddp Odz das ¢ t
fskdeso Odzd dz0 OdkBOL d 7 §OMOR L jteddmssimls: v ¢
@O ot2dsSj f §BHOYj?2 MMy jdldd, Mshmsswh j2 dL
any , dfmdzjHkj & 2 EyOmkssS HsesHddd HE L jkSOod
shkh j fise & dzsf)! wd M sfpt) O tsesEag?2 S dMdslsT (1 dlsC
GBS esmistekzS sz’ f tots alfs hdiafizts &t AisERE M ¥scs &S s
mittdd [re@BX pl SCshkswesd sBi jSIsds foHoasHdlMY Mo
Bifmftejfwismise j dzdzs EmlsOdzseo dls! tBEOLjY &O §ijH
CddapOdzse s CdzddzC © BjL HtsotejyHJdad?2.

slsjtejsdsedyuimMSdj dmfdj Hses OdedY MistekzClskter
BICtesW sbsctOWds dLdBjtedlsj d ds2 fjlscd, s mist
COMY sdsy j dzdzr 7 § OwOdedzj dz' dzr B g dzd?2 dL o j fMlsdas?
dLBBKOY jddj BICtesMistezS szl .

fiLkd kOIT dhmfdj Hse Odd™ Hj HVILIK C OOk,

sOkOE - IXVIXWIEefBh OW Hdddz® 570 dds. | dzd dzO
430 ds. zdtddz® b shdtse Odzd™ 50 &k [ OCHdBOd c
13 &k sdddst fewds?2, hjhsdubima Qd § ©0kd § d
BiyHE Hobkgw Wdektdy i3d § ZOMisdZzOBd, ESwOh | d
StedzOdg) delstsds. 1 sjos?2 Swtdjy tsdedujmsd?. WM
fMsjHddy dedgr 7 Holkdsw fjtejdsr ySOdd f hOktse dHd
yj dZsteOdz dzts?2  yOflsd, d dL B¢ dktedD ofOu@EEdd dzr ,
Cdsos? ydotsldscts  ctOodioss Odzdz’ 8 stedzO d3j dzls ts d
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Wnn. 3. O6wuMin BMA WU OoOTAeNbHbEe dpar MeHT b
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mddBduj MSd2 MmisOs 1 CHdEYiMBOS @sPEOMBE 52 ¢ &
dzj SH oSt H dzz®  dzd L Cszadzj esH dMiskzs MsOd d&zO W j tot
ftod Bj MY BGORKS A (cteOW dlsO, MisOSSOBd s Hisj o]
4, 5).

RELO f6d3J n, MowL Odzdzr = M dOdZduydjdz o MmMistelz!
oCdzs yjdzd?2, © YOMmlsdesiisd MotBtHBSEES ctOW dlsO, H
dzj Cstotej Clsdzr , ! stfiflr .L Hjfy! dzj kEudlr o Oz

Irwodzjdgs LOor hjdadesy ftsHj l@sP) toddsi md
H Odzdz" 2 fsCOL Olsj dz ) fmd d3 tcOL ftcjorhojls |
or MBS S OYJMise jdedz” 7 MlsOdzj 2.

lted a3 ! fjter dzOR tsH dIs 900208 dzd L CaefisizClhite s o dzj
slsfizlsMiseo ¥ Is tMis@fisE of M) dzjodzdf ¥<O BEBODIE) O dzy § &3

[fMsOd d& | dzjedtelzes hdj <+ dzj Bjdels' dzgj ftejorho
Hisdzj 2 sy dzls O.

Iy Lt Ctfyejdzdzs sy jls Moadujlsjdz Miseotse OF
dLetslstsodzj dzedd Sdzddz$ © Bidztslsdfilsr o kv ( dzd Bt dzd ks
Bztoetsc 5 Y (Faep*HAMY € O

ddzOdzdL RddBduj MSets MisMisOe O d BISttshislzSls
o fsdzdzj dz dL dedL CBbkedzj esHdMiss2 W jttdldts?2
fsdzz Y deczts 2 M) etsHiEZlsdyr &8 MY shtse ts k.

mdaBdyud MEd2 MeiBGIOBE R.dO K¥/XVIH.e .
C Si Mn S P Cr N i Cu Al Mo
~ 2.6]<0.¢0.0(0.1240.0(0.070.040.440.0
Ti \Y w B Co N b Sn Pb As Fe
0.0] 0.0(<0. (¢ <0 .0 - <0 .50 - - 0.0
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Rd&zdz. 5. AjtetedldzOv RTOBOQBLLCELzED10GizydS O
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s OOt -~ 2XVIXWldaief e h OV Hdzddz® 560 d&ds. 1 dzd dzO
420 &d3. zdteddkO bk shdse Oddw 50 dd. [ O id EOd o
5,2 &k sdddst fewdhs?2, ot ddHsd dF 2. 1 0Ct

Cy f SOB BjiYHE Ho dEo ddl,¢ isdis @Y | dzazOdgk ¢ tcOo d o ts
StedzOdzj delstsds. 1 tsjots? Cwsdzjy tesdisBduyj MSd2. CWJjfm
Mtsd H d dzy dzdz" n Ho lzdgw fjtej 8 Yys odsd fi) h Otctso d H dz'
Yyj delsteOdzt dets?2 yOfisd d CttetslsCts?2 to Odz! dets?2 HEYC B2
Csdzlsztclz .

MnnO6@&MAn BUA MW oOTAenNbHbEe @parMeHTbH KarTa

mdBduj MSd2 MemsOs SCtdydsO Cdddt o0 CO0kOLO
dzj SHdeStetsH dgzy Mtej Hdzj Eedzj tsH dMiskzO, BBOd , MEHJ
Witkedls ©OMfejHjd & {5 ccOddyOd B ah dn Okflsj d
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t OMmMBBOIsted 8 OW dgj stcOo dzj dzgks MmlstckzSC skztclz, B 9
LOGtW L dzj dzgO dzj d&3j s Odzdzd yj MS dd3d o € dz¥ yJj dedw d@3d ( R dzc
HisdzV  fted dzOH dzj 3 dIs (St ¢ ) derdia] dBeQ}) dslizd|ls s
SlstcOy J dzs 9 sOB dzd y Jd nd d&3d yJd MS2d.m I rd¥j edgig jdelstts o H
LOorh jdedetsjy MtsH | toy Odzd JO7THRE 6 Bilzdte 2 W s ®c@Isf dz2 o
fwls! ttOL fHtojorhOjl ttwsetsots L dzOyj dedj Hdzw
lteddsj iy Mmjter dzOR tsH d B,002%SHz0 | dzf L& 6z | Iz testisendzjs fy(s o 2
sfmis Ol ¢ d ftosH € Istsde ¢ QuipfriGdfidy dbindzd v [ M@ dz' dz"
dzj cdtekzs h dj 1 dzj d&3j dals dzi ftjoerhosls Mmtslsr o d Is
dbdOdzdL "dBdyjMitsets MsMisOoa O d BdStsmMistekzS szt
dL MtejHdzj zedzjtesHdMmMists?2 MlsOdzd dedL Csets €SOy Mis:

My shse sd.
md i3d iR M Mis O, lsdsindzH FUIXVIIe o .
Cc Si Mn S P Cr N i Cu Al Mo
~ 0.9J<0.¢0.0(0.1¢0.0(0.0f0.190.270.0
Ti \Y w B Co N b Sn Pb As Fe
0.0(0.0}<0.(¢<0.0 - <0.0 - - 0.0

2024/09/14

Mnnn. 7. Mepnurtode p PKACTHHYAKAK aM UKKJPUOHCKT ap YKKa
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K. C. XAWJIAKOB, [I. A. CYXAHOB

2024/09/14

2024/09/14

Mnn. 8. HeTpaBneHas CTPYKTypa KOHUYUMKa
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HCTOPHUYECKOE OPYKUEBEJEHUE

s OOt -~ 3XVIer[dgH'dOW. Hdzd dzO 410 d3d3. 1 dzd dzO € dzd-
zdteddz0 E hdtse Oddw 34 &R [ O0CMHddBOd dzOw Istsdzh
sdzd dzts € ff oW di3ts2 G Y JHARldAGIOQOr ddz B} toj Btetsd3 s o fMmJ 2 H dzc
LOCtej fdzv dz £ Shdetseo Odedw 1 W j MO Cdy§f SO d3i yHlEz H
¢ tciOdzdzr d3d cttOodetso C 82 d ttedOd3j dzls 3. CWifm Mt
MsiHddy dgdzg" » Holkddw HJjtj 3 ysoddd M BBYStso dHdz i3
s yd dzlstcOdz dets?2 yomisd.

Wnn. 9. O6wuMin BMA WU OTAeNbHble @dpar MeHT bl
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K. C. XAHIAKOB, JI. A. CYXAHOB

mdagdud MEd2 MiMmisOs ¢ 5y i) Hindsdodd | & O ldndsts @ -
dedL S skcdzj tetsH dMi§22 46 azed ykcelzdz

Il Cdzddtj lmizlMisokztls tMisOSd ftosHEZSIstso
dedL ¢ 5] Mty Oded | (0.938%3pd Mg to (@ BGahERd"

O dzs d3d €84001%Al).

l od d3j ¢ mj ter dzd ftojorh Oj®OLINYFtesE s A L
1dLSCtskzedzj tetsH d MiIsr 2 B4 dz" 2 ykzekzdz hisy des MydlsOls:
odHdd n dzj B34 sOdzdzd yi MSdr ©Cdzs yjded?2 (Rdzdz. 11) .

lrwodzjdes o MsCts] HdzW Mtso toj d3d dzdets?2 B4 Is O dzdzlz te
¥ s B8B&HP)(sH Z2Z0¢ 5, 1 Istsets (sdzdyj Mo O Ro0OlOjls HdzW
Mots2MmMlse dzdL S skedzj esHdMissets yYkaelkzdO.

MOtOSIsjtedsr d@3 ftedL dzOStsd3 Hdzv Mtej Hdzj 9 J C 59 B2
WodzWjlsmW dzOdzd ydJL1HAE)P BHP M WASS KR HESdY 5 ey delsO.
ftcd SOCtd3 HErJigOdaPd Y50 " jdd] SCtotetetsL  tsdedets?2

{MlsOdz! dzr § dijcdwlkzehdj 1 dzj dgj dzlsr dzj fHtejorho
Hisdzj 2 ftetsyj dzs O.

mddidud MS d2 MsBGOBE R .dzO ¥l o .%.
C Si Mn S P Cr N i Cu Al Mo
2.4,0.00.04<0.0400.12f 0.0, 0.0/0.1270.0¢0.0
Ti \Y, w B Co N b Sn Pb As Fe
0.0(0.0(<0.0[ <0.0 - <0. 0] - - 0.0(97.

sdzd dzs¢ dzgy B' dz ftsHo jty jdz Isjtedsdyd MEts?2 tSBOB
o otHE dJdd ®EOMds M §ohdjHEshdd ddLSddk slsf iz
l jtotswisdzt® ChizhMsteERE)dazBiisj2 SCdzddzto d jafs
WEdS ydtsdzOdzO { IstsG.ts d dzj Istej B tso Odztsfy!

JdCtesMistczC sEtcO® Cdzdds O COIOLO -~ 3 MtsMistsdls
Colststots 2 dzd tc O 9o dats d3j te dats tcOMY toj Hj dzj dzg tcOL HictsB d
olsstedqyder j dLB" stsyde" j SOteBdH' yYj diB3j dzelsdIlsO ( R dzdz.
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HCTOPHUYECKOE OPYKUEBEJEHUE

hn n. 10.n&Eppdpmpas CTpPpykKTypa KNMUHKa KaTapa
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K. C. XA/IAKOB, /1. A. CYXAHOB

Mnn. 11. HeTpaBneHaa MU TpaB/ieHHaa CTPYKT

kaTtTapa N 3 (x200).
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HCTOPHUYECKOE OPYKUEBEJEHUE

sOkOtE -~ XVIlgdsqOw HdddkO 450 d&d. [ dddz® ¢ dzq
ZzdeddO bk thdse Oddw 75 &k [ OCiddkOd &@Ow Istdh
sdd desS fw ks, vyYjlsrtejonsd d 2, @ vyjdseod dr
Isjo?2 Cwmdjy sdBdUiMSd?2. (kSswk: Mshissdls
Ho Zdgs jids" S OBd, L OCtlzyj dedzr 8 M dLeOd: ¢ f Hike

Wnn. 12. O6wWuh BUL U OTA€eNbHbEe dqpar MeHT |
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K. C. XAHIAKOB, JI. A. CYXAHOB

mdBdud MEd2 MisMmisOe ¢ tsdiy St sz | %O ldnaste s -
o MBCBlke & boHNBEY% d)s O d

| Ced S| tlfklsmlss b O iy fld@bs S v § i i rs kfOlctizey j
dedL €54 MBHJ Y Oded § (0,008%<Md M 3@ te (@, BEGLARERA"
O dzs cif EAADIYAL).

Veqdj ! Mjter dzj fijor " @UKS. f sEesEEr B L dzO U

rwodzjdgs L Qo' hjdadesy MH]tePOBFP), fted i3y ipd W
HOdGdr 2 (sCOUady) dieolsd Wiy o' hOjls f(oEscsos] L
o' MECECOUjMo jdzder & bedzjesHdhisr B MsOdj 2. [k
dj fjorhOsls Mslkrt d lrmwyds & Hid) 2 f§esy) dlso

mdBdud MCd?2 nNehBGOat “dGoMmMladmdy.
c Si Mn S P Cr Ni Cu Al Mo
188 | 0.108 | 0.068 | 0.01 | 0.091 | 0.003 | 0.012 | 0.049 | 0.009 | 0.006
Ti \Y w B Co Nb Sn Pb As Fe
0.004 | 0.009 | <0.01 | <0.01 - <0.01 - - 0.059 | 97.575
dlstezC skt o' MsC ke dzj tetsH d Mlsts?2 fls © dzd

fjtej CtedMisOdzdzd L 5o Ocdzdz’ = COBdHBO Yj d3j delsdlsO @& dzts
JOBj st COBdHBO ©® MisjHdzj B MsMsOodw jls fsls
COMYtejHjdjd o btsshsdbsds? &Oktdyj $O0¢ it ¢
Lijtejds, KOC d o djyHjdHEdld & L kO My dj ddv
f OstedyO ftod bOodzjdedd 1 §BOdzi &3 dd&d s yd teds
[y dts fejHf sy dls: , ybkt MsOd HdY € ddds o
sdejd dF &3 Mishsesd 5 BdOsd & Isjr dsdsedw ds.
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HCTOPHUYECKOE OPYKUEBEJEHUE

nnn. 13 .-neKppbTmHgaaas CTPY KTy pa KOHUYMKAa KNUHKa
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K. C. XA/IAKOB, /1. A. CYXAHOB

2024/09/15

e .ba ~.«‘ -

M;?g”( - 2 X ,_._._:

. chu‘f;.‘-: “ a.
P Vt "D

~ y ¥2024/09/15
" -

nnn. 14 -neKpupbmHiaass CT Py KTy pa KOHUMKA KANMU
kKkaTtTapa N 4 (x100/x500) .
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HCTOPHUYECKOE OPYKUEBEJEHUE

s OlsOte - SXVIIKIMza off 8.0 OW HdzddzO 420 dgd3. 1 dzd dzO
233 Bd3. zdteddzO bk wMmdatso Odedw 76 3. [ OC Md BOdz ¢
10  d3ak. sdzd dzts S oW B2, SBESE Histsister 2. I t5] ot

Ajdaste@dzr dzOW Y Ofls'tej ¢ dmf O dlz &8 RO delzd W 3] BSj 0"
qdzC o flsdetso Odzdy’ B3 L sdeskssds. (kESswis! Memissdls d
Hobbdgw fjtejdsr yCOd®d M BBYSCBEBELOL d 8 OMh dioj ded j

MWnn. 15. Q&owHiakBargma MNe 5 .

mdBadujMSd2 MemsOs ¢ & dydSed) HMEERULD j & O i®Gts @
LS Skaddj tesH dmi§22 48 pkud ybkcbkds

I ChddS | sfklsMlsoksls ©MsOlSd fesHEC B
dzdL € 5§ MHjtey Odzed § (0,9028%SM4 ) d3Q to @, BLGLBERAT"
O dz¥ d5d BAP2Y6AN).

leddjm! Mier o bkttd ©OLO fjorhOjls § st
0" MsCBCOYJ fMiso j dedz 0,0309S0[dzy RAEJE G s & & def s s ¢ o Mls T 2
Bjdr 2 ukckd dsyds mMudkol: ydhlsrd s slshizksflse
o Cdzs yj dzqd 2 .
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K. C. XAU/IAKOB, JI. A. CYXAHOB

I'rweodzgdts of MisC s M emitdsE@BERE), fwclfezdHd W
Ctsdzd yj Mlso O BzH jIs HisfMis Ols sy dats H dzw ftsor h j dzd
BiLSBked toHdhlsse s YkEkdo.

[MsOd d | dzjcdiekbehdj 1+ dzj Bjdlst dzj ftejorh o
Hsdzj 2 fesyj dzlsO.

mdddud MSd2 icBGOO R .dO KYI/XIN6. o .
C Si Mn S P Cr N i Cu Al Mo
2.40.070.0]0.0{0.14y0.0]0.070.0(0.0(0.0C¢
Ti \Y w B Co N b Sn Pb As Fe
0.0(0.0(<0.0 0.0 - <0. 0 - - 0.0(97.1

[dS Mtz bkze® CdkddS O COLOLO -~ 5 Muhssdl
Csltstots? teOMmtf tej Hj dzj dzr Ctolzf dzr § tcOL HtotsB dzj dzdz" j
COLBj e Sttt 7 MefMisOodvsls ls 10 &Cd HE 30 d

s OteB dH dzOwY fd3d M dzj SHdeStetsH dzgO. | OteWHEZ ) €tk
COteBdHOME digRiddE HOIs! tetsmfmr 4! olststedydz = dL BTk
YyjdsjdzsdlsO, dets dn BhOW HdY MeOo ddlsj dz dzs B3Ok

l jeswisdats, CdzddzsS B' dz fsHo jtey jdz Isjtedkduj Mt
sy dcelk ftod Isj i %Okt Bdjj 1100

Mnn. 16. Y3o0p Kapobuppromeme@aisKkapapdo Na 5 .
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HCTOPHUYECKOE OPYKUEBEJEHUE

R24y 09/ 1%

-

20’%“09/15

nnn. 17 .-neKpupnbTmHiaass K OR P UK AY P AU HK a
kKkaTtTapa N 5 (x100/x500) .
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K. C. XAHIAKOB, JI. A. CYXAHOB

s OlsOte - 6XVI/KIMza o[ 8.0 OW HdzddzO 420 dgd3. 1 dzd dzO
235 BB zdddzd k2 shdtse Oddw 50 d&di. [ O0¢Md BZ30d o
8 dBdl3. sdzddst ftow ks, tBtr HtStSMIster 2, HokHBM dz
Yyofmlsd ddiyHE HESEZOM]. I1sjots? Ctdzjy tetsdedyd Mc d
f dzOMmls chadg,dzy figaslg = Hobkzdgw f jtoj &3 YySsOdsd M BBYS 50 dH d2
Yyj delstcOdz! dgs?2 yOfmlsd d ECtOh jdedzr = 5 SOV tojL
flsdy.

nnn. 18. O6wnmih Bumpag KaTtTapa N 6.

mdBd Ui MSd2 MemsOs CsduydsO Cdddkto0 COkOLO
dzj SHdeSEEHdzY  dipl e g desH  GHE By O s 0, 5
LB  ssydy 2 Wjittteds ©OMfwjHjd d 5 cOddyOdk -
{ OMMBOlstedo OF dzgj lstcOo dzj dzk® MlstkClktolk, sy ds o
dzj d3j IsOdzdzd Wj S gasd o Cdzs yj dedw ok (Rdzdz. 19), o Yo
(SiI0)d S¢MdHOMRI (ADE: 3 GEEOdz! df | dzjedtekze hdj + dzj o
ftejorhosls M’ n d ' fipvdapddrdn  H-tfddgd2y J fipdesigitdzldas i s (¢
B esmistekzSskzter §COLOd, ybkt §dddsS o ftsddj d
RiLSCBets COYjMmise O, §dkzyj dds?2 M esHklsd & MY s

mddizd ud MS d2 MciNGOBKE & .dzO H¥I/XIXN6. o .
C Si Mn S P Cr N i Cu Al Mo
~ 2081 09®| 0. 0( 0O6B| 0. 0( O0O@| 0.28| 0440 0 .00
Ti \Y, w B Co N b Sn Pb As Fe
0.D(0.4H] <0. 0] 0638 - <0. 0 - - 0021
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HCTOPHUYECKOE OPYKUEBEJEHUE

2024/10/14

2024/10/14

MWnn 19. HeTtTpaBneHnaa (x100) wmu TpaBneHHasda (x5

KaTapa Ne 6.
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K. C. XAHIAKOB, JI. A. CYXAHOB

sOkOtE -~ XVIlafsgOw Hdddd 345 o&d. [ ddd0 ¢ dd
ZdeddO k shdseOddY 60 d&d. [ OSHdkOd dow Istdh
skddsS v ks, B EEHSEHsE] 2EEd odH s t0d dats
Isjot? Codajy sdBdUiMSd2. (kSswils! Mehmssdls d
CeOodusoCs?2 d Hobkdw Gjtjd ySO®d M BSYSSEBE®
yj dsteOdz dzts? YOMmisd .

Wnn. 20. O66WMK BUL U OTAeNbHbEe dqpar MeHT |
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HCTOPHUYECKOE OPYKUEBEJEHUE

md Bd Ui S d2 MemlsOs ¢ &dydSd HkEdEW | B O iHGE & ;
L Ctkcdzj esHdmist 2, 85%1@)S Uz shizshMlsokels
flesHES sse tOMS d Mozj dad v .

lteddsd M Myter Bsdzid UJdB & Uib"tey ©OLO ftejo
Hozv o MSC BC Oy Mz Zda®em®mnlsodzi 2 d

1dLSBEedzj esndmisr 2 CdddSter 2 ykckd &y ds
skmizmisods odHdd & dzj BjlsOdzddyj MSdn oS ds yj dzd 2

Irwodzjdzs of MBS MHj ©OL08%E)] §toddjmd Wshye

[fMsOd d& j dzjcdtelzs hgj { dzj dsjdelst dzj ftejorho
Hisdzj 2 f.esyj dzls O

md dB3dud MSd2 MoBlOdE “dGOMer & dY .
C Si Mn S P Cr Ni Cu Al Mo
2.45 0.431 | 0.041 | 0.047 | 0.178 | 0.003 | 0.011 | 0.027 | 0.029 | 0.015
Ti \Y w B Co Nb Sn Pb As Fe
0.019 | 0.024 | <0.01 | 0.001 - 0.014 - - 0.059 | 96.643
[ dCtsmMsckzS skic® Cdzddt O COLOtLO -~ 7 mMemistsdls

Colststots 2 tcOM toj H j dzj dzr Ctolztf dzr J tcOL HtctsB dzj dzdz" j
COL &)o' Cobtste’r 7 MefMisOodvsls ls 10 &Cd HEs 30 d
10wHE ) Stkfd & 1olkjSlsdyuijmMSddd CO©s
tcOL HietsB dzj dzdz'jj dalstStsfswddzs” § S OteBdH'™ yJ d3j dzlsdls O,
HsdY BOdRO (Rdd 21).
RLBMIssydzr j SCOttBdH'™ o ®&BOItedqyd tOMftcj Hj dzj dz
sdkzd dztsC C OsDRO Iz fBHo jtey jdz SjeBssBteOBSISS |
mMdgw Isdw dzOfftewy jdzd?2 d or tcOodedo Odzdw € OtcB dHdets?2
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K. C. XAUJAKOB, AI. A. CYXAHOB

Knn

KOHY MK A

CTPYKTYypPpa

2Ka-péppatTHas-

nnnl.

(x100/ x500) .

7

0

N

KaTapa
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HCTOPHUYECKOE OPYKUEBEJEHUE

sOkOt -~ SXVIlaisdOw Hddd0 425 &k | dddd S dd
Zzdeddz0 k shdse Oddvw 57 &®k. [ OCMddOod &@Ow Istdh
sdkd detsC W ks, SeBSYHSSMiSEr 2, YJIST 8] RHEd df 2
BijHE HERO®B]. I1tjot? Ctdjy sdBdUiMSd2. ECt
MtsjHddy 7 Hobkd&kY f§jtejds ySOdd, MdjcCO ©OMh qews
yomlsd.

nnn. 22. O6bwnih Bupag KaTapa Ne 8.

nnn. 23. Y30p KapbumpgHOW HeogHOpPOAHOCTMHN qp
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K. C. XAHIAKOB, JI. A. CYXAHOB

mdaddud MSd2 MMmis0s ¢ B d&ydfSeld HINEERU® | & O lhHBGte & -
or MsCtskzcdzj tetsH ( hls B 6.% frlis P d'dzd dz€ J slsmizlsmMisozs s
ftosHEZSCIstse t©OMSE dMmdzi dad v .

{BdzOtelzy j dats dzdL S 5§ MtsH ] to0DE2GS) off ed 3j pd 2 &
B3O tc ¢ @gzip&HMn).

ltedd3d ! Mjtds fiagted He0jj L dzOWQPREUY. o o ts5hj 3

Irwodzjdes L Oor h jdzdztsy MtsH | tloead) §tedd3j md
H Odzdz" 2 fcs¢COL Olsj dz ) fmd o3¢ tcOL ftcjoar hOjls H
or MsCtsC Oy mMiso jdzdz' » kEZedzj esHdMmisr = MlsOdzj 2 .

[MlsOdz! dz" | dzjcedkzshdj dzj od3f dels™ mugjdz'frcj o™ h O
Hisdzj 2 ftetsyj dzls O.

mdBdud Med?2 MNehmBGOat "dGodla dmdy.
c Si Mn S P Cr Ni Cu Al Mo
136 | 0.067 | 0.019 | 0.082 | 0.144 | 0.003 | 0.018 | 0.077 | 0.034 | 0.005
Ti \Y w B Co Nb Sn Pb As Fe
0.003 | 0.008 | <0.01 | 0.001 - <0.01 - - 0.008 | 98.146

ez lskte® o MsCtkedjtesHdmiss? MisOdd ddjj!
f sdksmyuOktsmls! dL fjtjCtedmMsOdddL 5o Odzdz’ = ¢ Otes
Wsteds (Rdzdz. 24) .

r O3 ste S OBdHtSO © Micj Hdzj A3 Rfgits) Is QB j Is sis

dlsOdz2 L OctewW L dzj dz0 MEzadzj%t PH QRAzdd QRSEHdH ORI ¥ J

JIsHjdz des o Mmlstcj yoOr Ismw sSCMIHT Odzs d3q ded W , ]
tcOMmf zOes wIs WklsjtesoaCd MmilsjdetsS Isd e dzv.

[y dts ftjHftsdsydls: , ybkts fttd d&fLSsB MsH
BOLE OdzyO BT dzs L OlstelzH dzj dzs "N ZOC BstsBtcOL ts9 Odzd j , O
Jjets ofgtf dzr Isdw.

10 Bideso Odzedd tetsH j dzOdzdzr = dMMmdz Hise Odzd 2 My«
T 8 orftdzdzgj dz 5 BRA&ZOIHZ d3 Isj~mdesdzsedwds dL  dedL
LOGteW L dzj dzdets? dzj d&3j s Odzdzd yj MS dad3d o € dz¥ yJj ded W d3d .
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HCTOPHUYECKOE OPYKUEBEJEHUE

nnn. 24 -n eKpaypbmHo@ads HEe o AHOPOAHOCTb KOHYMK A
kKkaTapéaxh08) .
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K. C. XAU/IAKOB, JI. A. CYXAHOB

2024/10/13

Mnn. 25. HeTpaBneHasa CTPYKTYypa KOHUYMUKA KINWUt
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HCTOPHUYECKOE OPYKUEBEJEHUE

Mnn. 26 .-n KpaypoTMHaGAA HEe O L4 HOPOALHOCTbL KJ/AMHKAa KarTa
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K. C. XAU/IAKOB, JI. A. CYXAHOB

sOkOtE -~ NXVIiagsOw HdokddO 555 d&d. 1 dd 0 ¢ dd
zdteddz0 b Gfdse OddY 40 &k [ OCHdBOd dZzOv Istdh
sz dzsC ftew B2, GBS HsSMiSE 2, yYjlsrtejoHtsd dr 2
yomlsd By HE HsEZOB]. 1tjot?2 Ctdjy totsdiBtse dH dz
f zOfiglsd MtsjHd dedz’ @ Hobkd&gw f§jtejdsr ySoOdd, Mmdzj ¢
Yj dzsteOdz dzs?2 yOMmisd.

Wnn. 27. O66wWuh BUL U OTAeNbHbe dqpar MeHT |
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HCTOPHUYECKOE OPYKUEBEJEHUE

md B Ui MSd2 MemlsOs ¢ @&y dSed HMEOEL® | B O f)®Gts @ ;
o MBS ke d) b (hlsEL.% fijis P &dd dzS | tslis@isdso & Is
fesHEC ks ©OMS dMmdzj dadw .

{ BdzOtelzy § dets dzd L C 5§ MisH ] to0DdFS) df ed d3j i 2 €
B0 te ¢ @RLFSMN).

lteddsi ! Miter ftejor "NOjIs § swOH8%Sp ' j L dzOyJ ded "

Irweodzjdets L O@orh jdzdatsj MSH] OIS ftodd fd
HOdzdzr 2 §&COLOIjdzr o hjfs: ©OL fejorhojl
o' MECBCOY Mo jddr 7 bkcedzjesHdMmlsr & MsOdy 2.

[MlsOdz dzr j dzj eqieks hgj  dzj kjdelst dzj ftjorho
Hsdzj 2 fesyj dzlsO.

mdBdud Med?2 MNehmBGOat "dGodMYla dmdy.
C Si Mn S P Cr Ni Cu Al Mo
151 | 0.044 | 0.015 | 0.060 | 0.120 | 0.003 | 0.015 | 0.066 | 0.053 | 0.005
Ti \Y w B Co Nb Sn Pb As Fe
0.001 | 0.005 | <0.01 | 0.001 - 0.066 - - 0.003 | 98.021

ez skte® o MsC ke dj esHdmists? MsOdkd Mhlst
YJ Bj deglsdls© © o9dHj] dedz d yomlsdydss " Hjdzdoh j @51
CeOdzd yods B" oah ds OkMmisjdedlsder = L jtejde (RAzdz. 28) .

I tlHjd da dsCOd d'f & MsOr &by dts dzOs
yj®Rjdasdls o odHj fjte! jo, vyt ModHjljd Mlsekzjls
fdzd RCdBEZ. ( 29, 30) .

[ sydets ftejHfsdZEYdI! , yYykts o sy My Isj tedits
fls © dz! BN Z0 dz0Gte] SO 30" NfijsHIs j dF faz BIOL t&s'm dzfpy H § dzd ©
9BLHIER]. ] sHEsB dZOVW MsieckzCIskztc® o MSCBEzGdzj tetsH d T
Aozt C B2
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K. C. XAU/IAKOB, JI. A. CYXAHOB

Mnn.KBemgpnmtHaa HEOAHOPOAHOCTb KOHUYMKA

kKaTapa N 9 (x100)
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HCTOPHUYECKOE OPYKUEBEJEHUE

2024/10/14

2024/10/14

Wnn. 29. HeTtTpasneHana (x100) wm TpaBneHHasa (X

KaTapa Ne 9.
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K. C. XA/IAKOB, /1. A. CYXAHOB

Wnn. 30 .-n eKpaypbMHoaads H e o 4HOPOAHOCTbL KNMHKA KarTa
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sOlOtE -~ 1HXo [REBHAW .H dzd dzO 430 3. [ dzd dz@ € dzq
ZzdeddO k shdseOddY 50 d&dk. [ OSHdkOd dow Istdh
skddzsC v dks?, GBSEHsshser 2 M yj dstod d d&
csBesodHdr 2. tkSswl! fsfMmlssdls dL HekR f &zOf
fdtd 3 WMAQGBE.0 ttOmh qews M Jdi3dmw o yj delstcOdz dats2 Y«
sudtejH! MBjHddj dz@ &I HE MBB2 tejLd’ B3 ¢ Jtej ¥

Mnn. 31. O6WMIA BUA MU OTAE€eNNbHble @par MEHTE
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mdBI Ui MSd2 MMisOs CTRAJIB] S HGEGRS @ § PsOEO
o' MC ke dj esHhlsR2B.% MsP&d]ddS | skhizkhmlsokels
fiesHkClsse ©OMS o fdzj dad v .

{BdOtlzy j dzs dzdL S 5§ MtsH ] to0DARHSS) of ted 3 g 2 ¢
BO te ¢ ERRBEMN).

lted g M Mirdrojdsl fYdgitoc s §,00p%. dzOyJ dzd v (

It wodzjdzs L O@or hjdzdetsy MisH OLBRBRE] § fted dsj fid Wt

[MsOdz dz j dzjedqtelzs hgj 4 dzjodsjdelst dzgj fwjorho
Hisdzj 2 fesyj dzsO.

mdaidud Med2 MeMBGOote "domiXe /dzH d v .
C Si Mn S P Cr Ni Cu Al Mo
1.28 | 0.049 | 0.023 | 0.009 | 0.062 | 0.003 | 0.002 | 0.005 | 0.015 | 0.005
Ti \Y w B Co Nb Sn Pb As Fe
0.001 | 0.005 | <0.01 | 0.001 - 0.074 - - 0.003 | 98.453

bbtezCbEO o' MsCBkedj tsHdMists?2 MsOdd i
COMY tej Hj dzj dedz’ 7 @ dzts B Iz dzw to dzr CRa3 o it dyBtaswgirt” j7 26 Ote s d |
BS 5. (R dzdz. 32

I mbtkSkkt] tkhkzisMlsolkzs s dzj d3jlsOdzdzd wj MS dJ ¢
fzd: ¥ qHBo .

1t fotsdd §OLORjsteOdB Cdddsst (00O -
o MECBCOYj Mo j dadgs? o' MsS ke dj esHdMiss2  fls Odzg
o' MBS dj 4 SMY dzizOlk Oyfjs dzdiyjojs2 fiflso @ 3 Eisslse j Isflso t
o tej d3j dzdz' &5  dzMistelz d3j dEls Ocz! d' o5 Mls Oz Otels O .
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2024/10/13

2024/710/13

MWnn 33. HeTpaBneHad U TpaBAeHHasa CTPYKTYC
katTapa Nl1lO (x200).
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1 OCdzs yjidagd j .+ Sy j tod d3j dzls Odz' dzr 3 HOdzdz" d3 = d d3c
BdCtesMistczS sSktcdzsets OdzOdzdL © S dzd dz€ s H J Mwisd d dzt
XVI-XIX 9o oar,wodzj dg@ dzj MEtsdz! ¢85 ftoj HY SAdZOGOJj di3F 7 IsJ n dz
stk j2dtsets CkMisOdzsets ftesdL otsHMIse O.

sOlsOter f sH s3] tORRd " 1L 2 HiEl o0 & Cols Lfsodd da
dzdL S sMmstelsdz” - fMlsOdzj 2, f sdzlz y4 dedzr n ) fnr tctsH Iz |
ftej HMMIsOo dzw dzd MtsB B2 yYyddzddzHtedyd M ks Codmiseiz¢ yd
Hd O34 Iste sCtdizt ftdikzdii stt0o, Wizlsj tetso Odzdzlz ¥ ts G dz,
HsBOoadzjdzedjd&3 §jMEO do dEdgzdzdzgictrdzOB sadtse ME BIs O
Edzzyh j dzdvw COyjmMlsoO Bedzj 2 BtcO. | BStedz tcOBBISOdz ¢
fted dmMEékMmmise j dzdzsds dzOG dzf sOdedd otSLHERO M § i
Ctozf dzr = Y dowlsdz . 1 sfdzj oL ) &6 dodgjdzts W Htej o J
Mr csHizlsdz 2 tc&Eistcdf sHqijte H dzs L Octelzy Odzq dL d3gj dz'
mMeMmlstswh iz gL CGdHtOBIBs B¢ mdej® j Mietz2 L &Z 6 dz' . t
HteJ 0 J Mdzsets Ecedzvw fHtdesdzdL dlsj dz2 dets MmtsmlsOQodzwdz 10
Lictse § dz s i3f j tOIskzter 9 cttedzg HBMIsdeOdz ftetsyy f
Nddzp Hted cettjddd EcfbH ddkit®) sktze D@y, IsdzPtcH " 2
fstedMmisr 2 € tsdze dzt€ diz ff, by © 1f5)  er© dptsvHL j dff) doddedd C20 Is © d3q
WMWY dHO®Bd d MOk OBd dzj ftesestej oh jets Htc] 9]
Mils ©Odz' dzlz ® Ctedylke droeodzj SOdzd dL OzdetswmBEASdZSE s G
Ef dztslsdzj dedvw d yOfmlsdudesets wMmMotsBtsyHjddY ls
dzi ftesetstcj oh jets HicjoiMmMdesets kedzw. 1t ddzzh j Miset
ftetslswy j dzd d stey A sr mMwy dzils Br &zO HJjhjodL dzO
ddL Csstclsdzts?2 Htst alsj ClstsdHdzts?2 fyls ©Odzqd

sdzd dz¢ d SHCdsHOtetzs A3 o O d3d 3, 5 d 7 Brdzd or
dzdL S skedzj csHdMIsr 7 HtstoalsjSIsdyjmMédrn BJjdZ'r 7 ykck
Zcdzj esH O, fsdzzyj dedzr = fted Isdej dz’ des?2  dzOe G j i
o' Ml tsls] B j tOlskztedz" d3 Slsydetsdz, HAEzZEOr h jddw
Jtod 24 s mndesdzse dyd MEs?2 B JjteOydd BOted ydzOw Okl
sls fjteidLB" I8 ©8 EHStElzjitcaslsijO, ssdH dzgtse 5 MtsMmistsw dzd v .
fted Isj k3 jtcOlslkztcdh {ftctsdstdzgyeddO Hg Buls tafdg Y dluts Y&
WOLBso OW MstkzCIskztcO® ftoj HMISOo dzW dzO MisB 52 ©OL HigSB
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SCtcOdz dedats?2 W tsted3’ cOL i3 tOdBBd slIs 10 dBEd3E HES 3
Mt dlsdzs? BOItdyd. wbtekzSlskztcO dmMMdzjHEzj 3" = ¢ dzd
ssdzy $ 85 B OdZEZOMBJ SO tersdiHsdits X fdsd & 6[®ic 53900 te
O tejLSCB orf Oy j dgdzOV f sdzsfyOlssfls: , Msmlsswh Ow (
COteB qIEZAZ AQIEBtcmistesyJ ydesy tw©WOMftejHJdzjdzedd L ols
COteB dH ®alzdz s39Q I7@tetc OO0 dets 3 tedetsj twWOMYtej HY dzj dzedJ L ols
COtaBfol Odzdz 1)

sOlsOter f sH dtsd3j eOd3d 4, 8, 9 d 10 dLeBwlsts
or MsCskedzj etsHdMis™ 7 (URHIG, 8B Uddh & M Hds Oz @zdz" d3
MsHjtey Oded § i3 f o OREOHN% R),sME SisBtots § sls 3 HB 7
ftcjorhOjls fototeotsy L dz0 Y J dzd 6 s sH@izizdz & O i dn@sda jj 20z0
ddzmistez d3j dzls Odz! detsets C dzOMMO. viLtste CdzddeC © -~ 4 Myts
YyJ d3j dzlsd s O, dzj tc O 9 dats d3j tc dats tcOMY toj HJ dzj dzdzr d3d ]
OkfMmlsjddlsdzr = Ljtejdz, o ydfmstsd sadHj CdzddasS dzj ¢t
MsteczC KtOEAz 0 "H | B tstcalff dzgdgO W B3y MlsORd ©OL tstco OdzdzO!
COteBdHtodEd dzts ¢ € OO O - 8 o' ftdzdzj dz s BRERZA&OIS
dzdL S sMmtstclsdets?2 Isde j dz' dzets?2 MilsOdzd, ( JLCdds w4 dzy dedets 2
Co0OLdtOo dzts 3y tc dzOW mMzsd Mis Ov . ¢ OrReBBE]'HISEOW dz0 W s dzts fi
COteBdHAdZOW ¥ AL G OMAPQ dZj dz0 58 ctcOdzd yods Br oh g
Lijtejdz d 9 o9dH] ©OLHtesBAzj dgdzr = yYyOMlsdyj & o o Mls
sOCOw Mtk IskzttO® dOdetdzjJ Mtslse jlsMmMisokjls Rtelzf ¢
otsLHEZA] M o' MsCdn |lojdkijj c®ez@d (REGtc] 0 O (
RLB' ssydzOv COteBdHBOWY WOLO G(0OIOKO -~ 10 ftej HI
tcOMf toj Hy dzj dedzr J| © dBOItedyd dBBd d&z€ dijoO dzsls 2 dzv te dz" |
tc Oo dzts 3] to dzfs j tcOMY toj ms@flzlzd j C A A@LOJHTSO )1.0 W dzW |
COyd Mo j dedats 2 , 9" ff sdzdzj dzO dps? otfinQ teldd H Y @ digs dzOHzlzY ) ts
ddzmistez d3j dzls Odz! dz" = dgj dzj e Jtots® Ddzdd € MEBG L MT sl [
MsMisOealz CdzddzCd ftsH desdBi OB 9 d 10 dtsedzd BT
MstczC bktckz, dats dzdets BOMISjtcO® dzgj o &zOHJjdzd o ydfl
dzdets WOLto OV Ciiddudd Slolztes ™ dzO Mdzz yO2 des dzOtelzh j dat
or MsCslsj BB j cOkztcdzce s ftosctcj o O ftsH Stk ddzd
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Il dBdzdtsctcOW dw

sktesySddz ¢. 5. s offtsmMkz t § tweo dglziedgd € d dzy O dzO
CoRBf dzj SMj/ [ seigdsed yj MS s p 28B.EY Rj.o j HJ dzad j .
O u.16

1 sMtse s. 4. vwOHdydBdedets] Ct€tdnafisg $ LrObkHL] d .
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