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BBE,ll,E H H  E 

DpOH3BOJI.CTBO MeTaJI.1a H KY3He•rnoe pe!'.1ec:10 Cblrpa,w 
rpOMHYIO p0.1b B p33BHTHH 06u..1.ecTBeHHOro X03HHCTB3. 50.'lb· 
oe 3H34eHHe MeT3J1J10B B >KH3HH 06LUecrna n·0}].4epKHB8JHi 
acCHKH M8pKCH3M8-.fJeHHHH3M3. <I>. 3ttreJibC nHC8Jl, 1lTO 

e11e30 cbtrpaJJo «pesoJIIOUHOHHYJO pOJJb s HcTopHH» 1• B 
Bff3H c 3THM 113yqe1rne TeXJiOJJOrHH npOH3BO.LlCTB8 H o6pa
OTKH MeTaJJ.�a HMeer B8n<HeHwee 3H34ettHe )lJlff BOC1IpOH3-
e}leHHff sonpocos, CBH38HHblX c HCTOp11•1eCKHM pa3BHTllCM 
enoseqecKoro o6ulecTBa H cro KYJJbTYpbr. «Text10.1or11H 
CKpbrnaeT 8KTHBHOe OTHOWeHHe 4eJJOBeKa K np11pon.e, He· 
ocpellCTBeHHblH npou.ecc npOH3BOD.CTBa ero >KH3JH!, a BMeCTe 
TeM 11 ero o6LUeCTseHHblX ycJJOBHH iKH3H H H npo11CTeKaIOLUHx 

3 HHX .a.yxoBHblX npe.LlCTBBJJeHHH»,- on1e4aeT K. MapKc 2• 
KoMnJJeKcttoe 11ccne11osa1rne 3TOH npo6,1eMbl cTa.ao B03-

0)l(HblM TOJJbKO B nocne.n.ttHe lleCHTl1Jlen1H Ha OCHOBe WHpO· 
oro sttellpemrn s apxeo.11on110 MeTOD.OB ecTecTBeHHblX HayK: 
HMH4ecKHX, MeTaJJnorpaqrntteCKHx 11 .n.p. TaK, JI.8HHble o x11-
H4eCKO\.I cocTase )f(CJJe3HbJX pyn. H 111;1aKOB a co00Kymt0cTH 

TepMH4eCKHMH 8H8JJH38MH no604Hb!X npOllYKTOB nnaBKH 
03BOJJHIOT npeJlCT8BHTb TeXHOJJOrHIO npOH3BOjl.CTB8 MeT8.1Jl8, 

raK>Ke B03MO>KHbte HCT04HHKH cbrpbH. MeTannorpacj>H4e
KHH (MaKpo- H MHKpOcTpyKTYPHblH) aHaJ1H3 KY3He4HOH 
pon.yKU.HH Bbl5lBMleT KOHcrpyKTHBHble cxeMbl H rexHOJJO
HIO H3rOT0BJJeHHH MeTaJJJJ H4eCKHX 113,'l.e.1 uf1' CT86HJJ bHOCTb 
pHMeHeHHR OT)leJJbHblX TeXHOJJOrH'!eCKHX onepauHH peMec
eHHHK8MH, npocj>ecc110HaJJH3\1 KY3Heuos, TCXHli<1ecKHH ypo· 
eHb pa3BHTHR pe�1ecna. 

1 3 H r  P .� b c <l> ripo11cxo>t<Ae1111c ce1.1b11, 4acTHoii co6cree1111ocr11 11 
ocyJtapcTea.- MapKc K.. 3Hre.1hc <l> Colf. 2·e 113.n., T 21, c 163 2 M a p  K c  K. KamHa.1; KpHTHKa no.H1TH'leCKOii >KOHOMHll. ,\tapKc K., 
1rreJJbC <I>. Colf. 2·e H3Jl., T 23. c. 383. 
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Pa60Tbl o6w.ericTOpH4ecKoro xapaKTepa no3BOJ1HIOT cy-
Ba>1rnoii HCTOpH4eCKOH npo6JleMOH HBJJHeTCH H3Y4CHH 

MTb 0 couHaJJbH0-.3KOllOMH4ecKoH cTpyKType K�LteBHHKO�, 
npOH3B0JlCTBa H 06pa60TKH >1<eJJe3a y K04eBHH4eCKHX nJJeMe H CTeneHH p83BHTHfl peMCCJJ8, 06mecTse11HblX HBJJCHHH, 
npe.IlCT8BJJflBWHX cneuHcjJH4eCKYJO cjJOpMy X03flHCTBCHHO �

:
�:rH0311blX seposaHIHlX. Yi3y4eHHe HX BOC�Tattaa.wsaeT 

.neHTeJJbUOCTH, B03HHKWYJO s pe3yJlbTaTe nepsoro KpynHor CTO 114ecKHH cjJott nepHOJla cpeJJ.HeseKOBbfl 3. Oco6e11110 
o6w.ecrnettHoro pa3.neJJeHHH Tpy.na. AKTY8JlbHOCTb pa6oT OJlbr:uOH BKJJaJl 8 HCCJJCJlOBattHH yKa3aH!lblX sonpocos tta 
B03p8CT8eT B CBfl3H C TCM, 4TO MHOrHC TCOpeTH4CCKHC npO A.nrae C)lC.flaH J1. n. 00T8nOBblM �. 6JJCMbl, K8C8IOW.HCCfl sonpocos couua.1bH0-3KOHOMH4eCKH ......._ ____ _ 
OTHOWCHH H K04CBHH"KOB, OCT a IOTCH JlHCKYCCHOHHblM H. J pH T T  e p K. 3eMJ1Cee11eHHl' A3HH Cn6. l 877 -695 c.; SI Jl p H 11-

npe)lMCTOM Jl8HHOro HCCJICJlOBaHIHI flBJiflCTCfl paccMOTpe ll e B H M. 06 3J1T3Hl.l3X H 4CpHCBblX T3T3pax.- cne> .. l88 l 27 c.; 
HHe 4CpHOH M<:'TaJwyprHH H KY3HC4HOro peMCCJJa aJJT8HCKH�0 H >Ke. C11611pcKHe 1111opo11u bl, 11� 6b1r 1 1  coep�MeHHoe noJ1o>KC1t He.-

vl X cn6 1891 308 c; Be p 6 H u  K H 11 B. II\. A.lnaHCKHC HHOpO,ll.Ubl. M .• nJJ
o

eM�H - BB. H. 3., BXO.D.HBWHX COCT8BHblM 3Be
x
HOM 1893. 214 c.; w 8 e u o  B a  M. AJ1T3HCKHe K3JIMblKH.- 3anHCKH 3CHPrO x 3flHCTBCHHYIO CTPYKTYPY K04CB lll1KOB-CKOTOB0Jl.OB. pOHO OM�. 1898. abln 23, c. I- 34; A 110x11 11 A. B. MarepuaJ1bl no tuaMa11cTey 

.�or114ecKHC paMKH HccJJe.nosaHHH npe.ncTaBJJfllOT co6oi-iy a.iraiiuee.-Jl .• 1924. 148 c .. [lb1 pl'11K o a a  H. n KYJ1hT or1111 Y 
C3"10CT0flTCJlbHblH 38KOH4eHHblH nep110.n B HCTOpHH pattttero 3JIT3HUCB H Tencyr.- C6 .. MyJl.'ff aHTpOnOJIOfllli H 3THOrpa<j>HH. Jl. 
cpC.IlllCBCKOBbR UettTpaJJbHOH A3HH H IO>KJIOH CH6HpH, xa- 1927! r. 6. c. 63-78
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e 8. �· A. A�uK��i:anACTH�ec���u:e���::�� • • 8 Oupar1111 Jl.. . - , c . • " e P 11 . · · paKTCp113}lO!UHHCfl HHTeHCHBHblMH nOJJHTH4CCKHMH H X03flH· Knaccoe H rocy.a.apcrea y rypoK VI Vlll BB.- Tp./1'111-T aHrpononOrHH, 
CTBCHHblMll npo1�eccaMH, B pC3YJlbT8Te KOTOpblX npOHCXOJlHJJd: apxeonorull H 3THOrpa<jlll� M�. :i .. 1936. T .• 4, c. 871-981; 0 II >Ke. 
CKJ18JJ.b1Ba 11He pa3BHTOro K04eaoro X03RHCTBa coxpaHHB wero- Cot111aJ1bH0·3KOHOMH'lecK1111 crpm1 opxo110-e1111ce11cKux Tt0poK VI-VI II BB. 

AJJ x . M Jl 1946 207 c. T 0 K a p e  B c A nepe>KHTKH pOLlOBOrO KYJlbT3 CH 11a Tae npaKTH4ec
.
KH .no KOHua XI CTOJJCTHfl . 

• Y -�JtT��ueB � Tp./11\�'.r ::irnorpa<j>u u. · M.; Jl.. 194�. T. l. c. 139 15�: YiHTepec K HCCJJCJI.OBdHHIO .Il8HH0f0 perHOHa B H83B8HHblH b II,, y p 11 II H. Sl. C0Gpa1111" ceejlCHllH 0 11apoAaX, 0011Taew11x B Cpen11e11 
nepHOJI. YCllJHIB8CTCH B CBfl311 c TeM, 4TO, no CBHJlCTeJJbCTB8111Alllll 8 iW<!UHlle BP<'Met ta. M: Jl.. 19�0. T. 1. 380 c.; Ma ttAe'.1blltTaM 
JI.pesm1x xpoHltK, AJJTa�i 8 3noxy cpe11.tteaeKOBbfl flBJJflJICS! A M. XapaKrep11cr11Ka r10poK IX e. B <lloCJ1a111111 <l>arxy 6. XaKaHy an-

A>Kaxu3a:. -Tp /11\H·T 11crop1111 apxeoJ1oru11 u 3THOrpa<j>uH.- AJ!Ma-Ara, KpynHblM ueHTpOM npOH3BOJI.CTB
_a H o6pa60TKH >KCJ1e3a B 1956, r. I,�- 227_:_250; Hapo.a.bl CHGupu. M.; Jl . . 1956. 1083 c.; K J1ff111· IO>KHOH C11611pH H Ue11Tpa.�bHOH A3HH. B xo)le npeJI.weCT· T OP H bl ii c. r. npoGJ1eMbl pa11Hcfl 1 1c-ropuH nneMeH11 rypK (a u1111rnJ • BYIOlllHX apxeoJJOrH4eCKHX pacKOnOK OblJlO OTKpblTO 60JlbWOe B KH.: tloeoe B coeercKoii apxeoJ1onrn. M .. 1965. c. 278 281; ll_a w Y K 

KOJJH4'eCTB0 n·aMHTHHKOB 11ccne.nyeMOro nepHOJl.8 c MHOrO· Jl. n. CouuanbHaff opraHH3311Hff CpC,ll.HCBCKOBblX KO'lCBHHKOB.- c::�. L967. 
4HCJJeHllblM MCT8JIJI H'ICCKHM HllBCHTapeM 4TO npe.ncT8BJJflJld .N'9 4. c. 25-39, K bl 3 JI a c o  B JI. P. ll\crop1rn TyBbl e cpeAHHe ecKa.-

' ' . M .. 1969. 211 c : M a c a o  M o p  11. noJIHTll'lCCKaH crpyKrypa apca11ero COJlHJl.H} lO HCTOllHltKOBYIO 6a3y, Tpc6ylOlllYIO cneuHaJJbHOrC rocy.a.apcTBa MOHfOJlllH. 13-ii Me>K.o.y11apC>,[1.HblH K011rpccc ltt'TOpll'ICCKHX HCCJJe.nosa llHH . KpoMe Toro, OTKpblTble apxeOJlOrH4CCKHC na. HayK _ M .. l 970. 8 c.; K y  M e  Ko a 6 E. rocy.o.apcrao KHMaKOB lX
M flTHHKH AJJTaH HMelOT CTpOHllYIO nepHOJl.H38UHIO 4TO flB· XI BB. no apa6CKHM HCTO•HIHK3M. A.l1M8·ATa, 1972. 155 c .. TO JI bt6e
Jlf1Jl0Cb cepbe3HblM no.11.cnopbeM 8 pa6oTe c Hx MaT�pHaJJaMH K o  a c. E Ko'leeoe o6w.e_creo KaJ�xoe o XVII- tta113Jle XX eB AJ1Ma-

ATa 1971 633 c · B a 11 11 tu T e  H tt C. H. HCTopH4CCKaH 3TttOrpa<j>1rn J13y4eHHC peMCCJJa, B COBOKYllHOCTH c APYrHMH A8HHblMH. TYB�ttueB .. M., 1972. 313 c.: M a p K 0 B r. E. Ko•1eeullKll A3HH. M . . 
no3BOJlHT o6octtosaHHO CYJlHTb 06 yposHe 3KOHOMH4eCKOrO 1976 317 c.; 4 a H 4 u 6 a e e a  Jl. ,U. 0 coBpcMe1111b1x nepc.>KHTKax Y 
pa3BHTHfl K04eBblX nneMCH AJJTaH B nepHOJl. cpeAHeBeKOBbH aJ1raii.ueB - B KH.: 3rnorpa¢1rn 11apo11011 Anra11 H 3ana1111o1-1 C11611P11• 

Ha4aJJO wHpOKHX HCcJJe)l.OBaHHH MeTaJJJJyprHH H MCTaJJ- HoBoc116upcK, 1978, c. 90 I 03; K bl 3 JI a c o  B J1 P. JlpeBHflff Tyea. 
M .. 1979 121 c.; A JI e K c  e e e H. A. Pa11uue ctJopMl>I peJ1HrH u TK>pKO noo6pa60TKH >1<eJJC3a, ocuoaaHHblX Ha npHMCHCH HH ecTeCT ff3bl4H1>1x uapo.a.oe Cue>upu. Hoaocu611pcK. 1980. 315 c.; M a p K o e  r. E. 

BCHHblX H8YK H B apxeoJJOrHH, OTHOCHTCH K H848JlY 50-x rr CKOTOBO.D,'lecKoe XOJHHCTBO H K04CBHH11CCTB0: Jle<l>HllHUHH If TepMHHOJIO
BcH HMCJOll.laHcfl JJHTepaTypa no /laHHOH npo6JJCMC MO>KC1 r1111 - C3, 1981. N9 4, c. 83-94; C e  M e  H o  a IO . II\. Ko4ee11it'lecreo 11 

6 " a 11 o6w.ecTBa C3 1982 .N'.0 2 OblTb pa3.neJ1eHa no csoeMy co.nep>1<att1110 tt'a necKOJlbKO rpynff HeKarop1>1e npo neMbl reopmi xo3Hncro 
· - • · -

, · c 48-59 n JI e T H  e B c A Ko 'lC!JllllKlt cpe1rneeCKOBbH. M.. 1982, I .  Pa60Tbl 06meuCTopH4ecKoro xapaKTepa. 2. YiccJJe.nosa1111s 187 c. 
• · · 

3apy6e>1<11b1x aa-ropoa no aonpocaM MeTaJJJJyprHH H MCTaJJJJO �. n O T  a 11 0 8 Jl. n. 0•1epK 11crop1111 OiipoTHH. Hoeoc11611pcK, 1933 
06pa60TKH . 3. nyoJJHK8UHli COBeTCKllX HCTOpHKOB, pacKpbl 
B8l0lll,He peMCCJlCHHOC npOH3BO)lCTBO B OT)lCJlbHblX perHOH8} 
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Ba)lrnure TcopeT11 e 4 CKHe 11 MeTOJI.lflJCCKllt' np06.'1CMbl no 
HH.\!3IOTCH B pa6oTax 3a y6 

I 
Hep (l!CCP) E n 

p e
u
>KHblX as1opo0. Tai<, P. n.TJeii 

: . HCKOBCKHH H .M. Pansau (OHP) BHec11 
3H34HTCJlbllblH BK11an 6 

J 
J B pa3pa OTK\" MCTO"HKH HCCIJC " 0B3'1" 

JlpCBHCrO Me· a, 
· "" • '"" ' " r M1a, yne.rnrn oco6oe BHHMaHHe sonpoca!\1 11.a.e11 

THc)HfKa UHH >KeJJe3a I{ 5 
. 

- CT3JJH • ttCTOpHH MCTa 'I :iyprnH H Me 
ran.TJoo6pa6oTKH 3ana u E s 

• • · 
JlHOH aponbl VIMtt npose.ne11hl 1111 

repecHbte 3Kcnep11:-.1eHTbl no no.1y4eHB� iKeJJe3a CblpO.'lYTHhl'.\t 
cnoco6oM, pe3y.'lbTaTbl KOTOpblX nOMDr310T nOllHTb npoTeKa 
HHe M

i
wrnx cpH311KO-XHMH4eCKHX npou.eccos B CblnOJl.YTHOM 

ropHe • 
'r 
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0
eime po.a.osoro CTpo11 Y rJJ1cMeH Cescp11oro A.1ra11. 

·. ., �- c., H }I( e ... KYJibT rop na Anae.- C3. 1946. N� 2. � 145 � 60! 0 11 }I( c. KparKllH 04epK Ky.1brypb1 H 6b1Ta anraiiuea 
opno- raucK, 1948. 64 c.; 0 11 }I( e. 0<1epKn no Hcrop1111 anraiiuee.

M · JI  .. 1953. 443 c.; 0 H >Ke. HapOJlbl lO>KHOii C116npH a IV VIII 88 _ g KH,: Marep11anbl n_o 11crop1rn CH6HpH.- Yna11-Y.1ui. 1964, c:. 375-4.12· 
H. � e. 3THH'!ecKH H COCT8B ll nponcxO>KJ!eHHe anraihteB. JI.. 1969. 

• 
�9� c .. 0 Ii >1< e K oonpocy o .1tpea11eT10pKcKoii oc11ooe H .naTHpOBKe a1rraii· 

6
K ro waMancrea. - B KH.: 3T11orpa<j>u11 ttapo;loo Anra11 H 3a11aA11oil C1t-
Hp11. HOB0CH6HpCK, 1978. c. 3-36; 0 H }I( e. llpeBHCTIO KCKHe 4C Tb! 

no'!ura11u11 He6a y casi110-anaiicK11x 11apOJlOB B "" 
p 

"' 
p 

A. 3 .. . . . KH.: .::>THOrpa ... 1111 Hapo-
Jl.085 na� H ana.a110H C11611p11. HosocH611pcK, 1978. c. 50-64. 

. � 1e 1 n e _r �- Przyczynek do problerym metallurgii wczesnohist orv
c
h

zn
t
eJ .'. zaga�!11e01a .t�k zwanego metallu Swietokrzyskiego.- Kwartaln.ik 

is orunauk_1 1  te�hmk1.-:-.\Varszawa, J965.N2 l-2,s. 19-41; pl l• i n  e r  R 
0 m_elod�1e 1�_ent1f1k�c:r zelaz_a _w znaleziskach archeologicznvch.- Kwar
talmk h1stori1 �auk1 ! lechmk1.- \Varszawa. 1967, N2 1. 5. l 1 l-120· 
p 1�-s�0 w s k I 1 D1s.kUS)'a n�d koncepcia starozytnego ialaza swieto� 
krz}:;k1ego. • �wartalnik h1storu nauki i techniki.- Warszawa, 1965. N2 3. 
s. 350-.358: P 1 � s k o ": s k i I. Okreslam pochdzenia dawnych rzedmio
�;rs;!...;�od��a

671c ;.,nahzy .:e.:h.-_Kwartalnik historii nauki i p 1echniki. . . • . - I, s. 61-97 Ra dwa n M Probl "M t ti ���tt�z�
-
��ie�6;'.:_3��vartalnik hi�torii nauki i te�hniki. 

e
�Vars:a�a� 

P I e 1 n e r  R. Vyroba ieleza ve slo ke I 1· z unicovsku. Praha 1955 52 . . P. I 
. vans iu 1 u elechovic na 

Praha. I <.l62, JJ 1 • s.: r·r�)·n .wor�i ng in
e '

a
n e. r RG. Stare e1 ropski kl�mars1ir. 

al. T h . . 
- nc1ent reece - !\eta nJU'"' ' N 1 . 

n 1� ec 1_11CJ Prag ae.- Praha. I %9. No 7 'i - .. · · . . "' .0 10• 

Obrobka c1eplna J.�laza i stali 11> daw- . ' . :> �.. p I a 'k i) w s ka I. 
chaniczny.� Wars-zawa. 1958• NQ 8_9, s.

m�� 7-���� ch.-:- Przcglad !ne-

Meraloznawcze badania wyrobow zeta· . I • • p ' ask o ,,. s ka I. 
pob_kich z okresu wplvwow rzvmski�:iv� 

z smentar7.yck . �ielko-

namen�t:s. Pornan I <>6 I . 1 1-'> . • 
f(>nles ar�haeolog1n pos-

\f · • 1 o · �. s. I 1\9-215· p · k k · . etaloznawcze badania wyrobow 'I h . 
. ! a s ow s a l. 

Slaska Opolskiego z okresu w lv���znyc_ ! probck zuzla ze 
logiczny.-� Wroclaw 1964 t 1 � �14 rz)msk1ch. Przc:glad an:heo
hutnictwo swietokrz�skie.� 'ze�� �i . kl58; Ra d w a __ n '�· ?tarozytne 
pra�y 57 . • \fq 131. ·Krakow: t9ef6.��us 

owe Akadem11 Gormczej, roz. 

6 
Ra d \I' a II M. Dalsze probne wytopy w piecykach dymar:;kich typu 

HapHJl.Y c cpyH,11.aMeHT3.�bHblMl1 HccJleJI.OBattnflMH B o6Jlac

Tll MeTaJIJryprH11 11 MCT3J1.IJ006pa6oTKH 33 py6e>KOM H3BCCTHbl 

ny6;1HKau1111 P. Tai-"1J1Kora, K. 511JJCHHHa. 3. WyJJhua. P. TpoM

ceHa. 0. Waa6epa. E. Ho3eK 11 A. Ma3ypa, 6. HefiMaHa 8. 
XapaKrepHOH 4epTOH coapeMeHHhlX 3apy6e>1<HblX Hay4HhlX 

113blCK3HHH HB.l!HeTCH H3)'4e1111e KOM 11w1eKca npe,11.MeTOB OT· 

Jl.CJ1bHblX apxeonor114eCKl-IX l<YJJbTYP H TIOl1CKl1 np113H3KOB 

MeT3.'1Jl3 11 TeXHOJ10fHH, npncyuu1x OT.!I.CJlbHblM np0113BOJJ.CT-

swetokrzysklego.- Kwartalnik historii nauki i lechniki. 
s. 365-373: Ra d w a n  ,';\. Do5wiadczalne wylopu 
,,tarozvtnych.- Kwartalnik historii nauk1 i techniki. 
N2 1 ...:2, s. 239-240. 

\Varszawa, 1964. 
zelaza w piecach 
Warszawa, 1965, 

8 T y  1 e c ol e R Metallurgy in archeology London. 1962. 368 p .; 
B iel e n i n  K. Starozytne gornictwo i hutnictwo zelaza w g6rach.Swieto
krzyskich.- Warszawa: Krakow, 1974. 279 s., S c h  u 1 z E. Ober die 
Ergebnisse neuerer metallku11dlichcr Untersuchungen alter Eisenfunde 
und ihre Bedeutung fiir die Technik un<l die Archliologie.- Arbeitsgemei
nschaft fiir Forschung des Landes Nordrein - Westfalen, Heft 91. Dus
seldori. 1963, s. 73-106; S c h  u l z E .. P 1 e i n e r  R. Untersuchungen 
an Klingen eiserner La1enesd1wener.- Tt>chnbche Beitrage zur Archao
logie. I L-Mainz. JQ65, s . . 38-51: T r o m s e n R. Metallografische 

Untersuchungen drei wikingerzcitlichen Eisenli.xten aus Haithabu.- Unter
suchungen zur Technologie des Eisens. Berichte uber die Ausgrabungen 
in Haithabu. Bericht 5. l'\eumllnster, 1971. :;, 30-57; T r  o m s  e n  R 
,\\eta llograiische U ntersuchungen an wikingerzeitlichen Eisen barren aus 
Haithabu .- Untersuchungen zur Technologie des Eisens. Berichte uber 
die Ausgrabungen in Haithahu. Bericht 5. Neumunster. 1971, s. 9-29; 
Sch a a b  e r  0 Beitriigc zur Frage des norischen Eisens Metalkundliche 
Grundlagen und Untersuchungen a11 Funden vom Magdalensberg.- Ca
rinthia l. Klageniurt, 1963, S. 129-206; N o s e k  E. Badania metallogra
f!cne chemiczne zuzli i przedmiotow zalaznych z Krakowa.- Materialy 
archeologiczne. Krakow. 1966, t. 9, s. 313-323; Ca b a Is k a M .• N o
s e k E. Zabytki zelazne ze stanowiska na Babej Gorze w Zabrezj. pow. 
Nowy Saez - Materialy arch('ologiczne, Krakow, 1966, t. 9, s. 289-312; 
Ca b a l s  k a M., N o s e k  E .. M a s u r  A Wyr�by zalazne ze stanowiska 
kultury tuzyckej w Maszkowicach pow. Nowosadeski.- Przeglad archeo
logichzny. Wroclaw, 1971. t 19-20, s. 51 76: M a z u r  A .. No s e k  E. 
Wczesnosredniowieczne nozc dz.iwerowane z Wroclawia.- Kwartalnik 
hisloni nauki i techniki. \Var�zawa, 197 2. N2 2. s. 291-304, M a z u r  A, 
M a s u r  \V. N o s e k  E.. Ba<lania rnetaloznawcze Wvrobow zelaznich 
z Li:;owa. pow Opatow. Sprawozdania archeologiczne. · \Vrozlaw, War· 
szawa, Krakow. 1973. t. 25. s. 1 93--203; N e u  m an B. Die iiltestcn 
Verfaren der Erzl'ugeng technischen Eiscns durch direkte Reduktion von 
Erzen mit Holzkohle in Rennfeuern und SHickofen und die Slahlerzeugung 
unmittelbar aus dem Eisencrz.- foreiberger Forschungshefte, 6.- Berlin. 
1954, s. 7-64: N e u m a n H. Das Schwert in .\-\ylhos und Handwerk.
Arbe1tsgemeinsohaft fur Forschung dl'S l.ancks Nordrhein-Westfalen. lleft. 
91 Dussel dorf. s. 7 58. 
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seHHblM ueHTpaM. Op11 3TOM KOMnJJeKc pewaeMblX npo6JJCM 
He BblXO.n,HT 3a paMKl1 11CT0p11H TeXHl1K11 . 

3Ha4HTeJJbHble .llOCTll>KeHJrn B 11CCJJe.n.osaHl1flX .ApeaHeH 
MeTaJJJJyprHH H MeTaJJJ1006pa60TK11 c.neJJaJJa coseTcKafl ap
xeoJJOrH4ecKafl HayKa. O.nH11M11 H3 nepsb1x H Hau6oJJee cf>yH
.n.aMettTaJJbttbrx a 3TOH o6JJacrn 6b1Jrn Tpy.nhr B. A. KoJJ4HHa, 
nocsflw.eHHbre >Ke.1e30.neJ1 aTeJJbH0\1y n )l(eJ1e3006pa6aTb1Ba 10-
w.eMy npOH3BO.llCTBaM LlpeaHei1 PycH 9. B HHX pa3pa60Tatta 
MeTO.llHKa np 11MeHeHHfl MeTaJJJJOrpacf>H4eCKHX MeTO.AOB B ap
xeoJJOrHH. OueHHBafl 3TH pa6oTbr a ueJJOM, 6e3 cOMHeH11fl 
MO>KHO CKa3aTb, 4TO OHH CTa.'IH OCHOBOnOJJara10w.HMH B no
.no6ttoro po.na HCCJJe.nosaHHflX H He noTepHJJH caoei1 3Ha4H
MOCTH .n.o HacTOflW.ero apeMeHH. DoMHMci 3TOro B. A. KoJJ-
4HHblM cosMeCTHO c 0. IO. KpyroM snepabre s 1rnwei1 cTpatte 
npose.neuo MO.lleJJHpoaaHHe Cbipo.n.yTHOro npouecca, .naswero 
HHTepecuwe cse.n.eHHfl AJlfl nOHHMaHHH J.J.HHaMHKH npflMOro 
noJJy4eHHfl )KeJJe3a 113 py.n. 10. 

nocJJe.n.y10w.HM 113y4eHHeM 6bIJJH oxsacreHbl naMHTHHKM, 
ttaxo.n.Hw.11eo1 B pa3JJM4HblX 4acTHx CCCP. Opt14eM, tteo6-
xo.nt1MO OTMeTHTb, 4TO np11 J.J.OBOJJbHO W HpOKOJ.i reorpacp1rn 
11CCJJe.nosaHHH M3y4eHH0CTb 113BeCTHblX MaTepHaJJOB Ii apxeo
JlOrM4eCKl1X KYJJbTYP 3nox11 pattttero .>KeJJe3a H cpe.n.HeseKOBbfl 
ew.c .n.aJJeKa OT csoero 3asepweHHH. B eaponei1cKoi1 43CTH 
PCct>CP, 6JJaro.n.apfl pa6oTaM r. A. B03HeceHCKOH Hr. c. Xy
MYTOBOH, HaH60Jree xopowo ocBeweHo MeTaJJJJ006pa6aTbl
sa10w.ee npO!i3B0.D.CTBO 4CpHflX0BCKOH, 3apy6eHCUKOH, JJ.bfl
KOBCKOH 11 HMeHbKOBCKOH KYJJbTYP 11• B ny6JJHKaUHflx OTpa-

• 9 K o  .1 4 H H 5. A. LJepHaR \teTannyprHR H MeTannoo6pa6oTKa e )lpee
HCH Pyc11.- MHA. M .. 1953, Ng 32, 260 c.; 0 H lK e. TexHHKa o6pa60TKH 
MCTaJJJJa B JlpesHeii PyCH.- M., 1953. 160 c.; 0 H lK e. )Kene3oo6pa6a
Tb1Bi7,10W.ee peMeCJJo Hoeropo.u.a BenttKOro. Ml1A. M .. N� 65, c. 7 120. 

K o  11 4 H 11 5. A., K p y r  IO. 0. <l>H3H4ecKOe MOJle.T!Hpoea11Hc c1>1po
JJ.YT HOro npOH3BOJlCTBa ll<e.ne3a.- B KH.: Apxeo11orHR H ecrecTBCHHble Hay-
KH. M., 1965, c. 196-215. . 

'' B 
• 

0 3 II e c e H c K a  R r' A. 06pa6oTKa lKe.qe3a y n11eMeH 4CpHRXOB-
CKOH KYJJ bTypbl. KCHA. M. ,  1970, Bbln. 121, c. 34-38; X o M y T o  e a J1. c. 
Mera1111006pa60TKa Ha noceneHHRX ,!lb RKOBCKOii KYJJbTYPbl .- CA, 1978, Ng 2, 
c. 62-77: B o  3 H e  c e H c K a  R r. A. MeTa1111 Tpo11uKoro ropo;i.Hw.a. 
B KH.: Apxeo11orHR 11 ecrecTBeHHble HayKn. M .. 1965, c. 129-138: O H  a lK e. 
Mera11J1006pa6aT1>1ea10mee npoH3B0JlCTBo y ,1ecocTenHblx nJJeMeu Bocro4HOii 
EBpOnbl e nepeol1 no.noeHHe I TblC. H. 3.: ApTope<j> .... KaH.u.. HCT 11ayK. 
M., 1971. 24 c.; 0 u a lK e. TexuHKa o6pa60TKH lKeJJE!3a H cranH. B KH.: 
5apueea T. 5., 803HeCeHcKafl r. A .. LJepHblX E. H. MeTan.1 4epHRXOBCKOil 
KYJJbTYpbl. M., 1972, c. 8-49; C T  a p o  c T Hu H. H .. X o M y T o  B a  Jl. c. 
>KeJ1e3006pa60TKa y rweMeH lf\.teHbKOBCKOH KYJJbTYPbl - CA 1981 NY 3 
c. 208-217. . • . ' 
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)f{Cllbl oco6eHH0CTl1 H TexuOJJOrHfl MeTaJJJl006pa6oTKH, ypo

seHb pa3811nrn H oprau113au1111 KY3HCUKOro peMecJJa . Onpe

.neJJeHHblH BKJJ3.ll BHCCJJa r . A. Bo3HeceHCKafl B HCCJJe.n.oaaHHe 

MeTaJJJJoo6pa6oTKH y cnaaflH 12. HHTepecHbie pe3yJJbTaTbl 

no 3TOMY perHOHY .n.aJJH pa60Tbl B. K. Mttxeeaa, r. E. Acpa

Hacbesa H A. r. H11�0JJaeHKO, nOCBflW.eHHbJe peMeCJJCHHOMY 

npOH3B0.lJ.CTBY 60JJrapO-aJJaHCKOf0 HaCeJJCHl1fl CTo.n.OHbfl B 

Vlll-X BB., 8 xo.n.e KOTOpb1x H3y4e1-10 He TOJJbKO )l(eJ1e30.n.�; 
JJaTeJJbHOe npOH3BOJ.J.CTBO, HO 11 o6pa60TKa 4epttoro MeTaJJJJa 

Ha YKparrne oco6b1x ycnexos B 11CTOpHKO-TeXHOJJOrH4e

cKHX Hc<;JJe.n.osaHHflX .no6HJJCH KOJJJJeKTHB asTopos - B. A. 

WpaMKO, JI. A . Com1ues 11 JI. n. ct>OMl1H. YJHPOKO np11Me

Hfffl peHTfCHO-, MaKpO- H M 11Kp0CTPYKTYPHbll1 aHaJJH3bl, OHH 

scecTOpOHRe ocseTHJlH MCT8JlJJOOOpa6aTblBa lOUJ.Ce np0113BO.U

, CTBO B CKHQJliH 14• He.nb3fl He OTMCTHTb TaK>Ke pa60TY B. n. 

ronaKa no KY3Hel!HOMY peMeCJJy CJJaBffH LlHenpo-.UHeCTpOs: 
cKoro Me>K,ll.ypel!bSl B VI-VIII BB . H. 3., B ocHosy KOTopo11 

nOJJO>KeHbl MH0f0l! l1CJJeHHble MeTaJJJJOrpacf>H4eCKl1e attaJJH3bl 

MeTaJJJJl14ecKoro 1rnBeHTapfl 15. AsTopoM scecTopOHHe no

Ka3aHa TeXHOJIOfHfl npoH3BOJ.J.CTBa 113.nem1i1, npHBOJ.J.�TCfl .n.o

Ka3aTCJJbCTBa 06W.H0CTH TeXHOJ!OrH4CCKl1X Tpa.n.HU1111 paHHe

CJJaBflHCKOrO 11 .npeBttepyccKoro peMecJJa. BMecTe c TeM B. Jl. 
ronaKy y.naJJOCb BblflBHTb 11 JI OKaJJbHblC OCO�CHHOCTH KY3· 

HC4HOrO peMecJJa, xapaKTepHble .ll.Jlfl H3yl!aeMOH TeppHT0p1111. 

Onpe.n.enettHOrO HHTepeca 3acJ1y.>KH6a lOT HCKOTOpb!e Ha6JJIO

Aemu1 HaA o6w.ecTBeHHOi1 <t>YHKUHei1 KY3He4HOro npOH3BOJ.J.

cTBa 11 cou.11aJ1bHOro noJIO)f(emrn KY3Heu.oa cnaBj{H . 

1 2 B 0 3 H e  c e H c K a  R r. A. KY3He4110e npOH380.ll.CTB0 y BOCT04HblX 

cJJaBRH B Tperbeii 4eTBepw I Thie. H. 3. B K11.: JlpeBHRR Pych 11 CJJaBHHe. 

M .. 1978, c. 61-65; 0" a lK e. MeTaJ1norpa<j>H•1ecK11e HCCJJCJlOBaHHR KY3· 

He<iHblX H3JJ.e.�Hl\ H3 pa11HeCJJaeflHCKHX 11a"1RTHHKOB.- KCHA. M., 1967, 
Bblll. 110, c. 125- 128: 0 H a  )f{ e. TCXHHKa KY311e4HOro npOH3BOJlCTBa y 

BOCTOttHblX cJJasflH s Vlll-X BB. CA, 1979, N9 2, c. 70-76; 0 H a  lK e. 

06pa60TKa 4epHoro MeTaJ111a 11a ropOJlHUle THT4Hxa.- B Kii.: MocKaJleHKO 

A. A. fopo,nHme THT4HXa. Bopo11elK, 1965, c. 251-262. 13 Mr. x e e e B. K. OcHoB11bre pcMecneH11ble npoH3eo.u.crna 6onrapo

a11aHcKoro HaceJJeHHR noJlOHbfl e Vlll- X BB.: ABTope<j> .... KaHJl. HCT. 11ayK. 

XapbKOB, 1968. 19 c. 
H W p a M K  o 5. A., C o  JI H u. e s  Jl. A .. <l> o M H H JI. ,ll. TexHHKa 

o6pa6oi1<H l1<e.i1e3a e 11ecocTenHOH CKH<j>HH.- CA. 1963, N9 4. c. 36 57; 
0 H H )f{ e. HOBble HCCJJCJlOBaHHR TCXHHKH o6pa60TKfl ll<e./1e33 B CKH<j>HH. 

CA. 1971. Jlf9 4, c. 140-152: W p a M K o  5 A. Op'yJJ.HR cKH<j>cKoii 3nox11 

AJJ!I o6pa60TKH l1<e.ne3a, CA, 1969, N9 3, c 52-69. IS r 0 n a K B. ,ll. KyJHe4HOe peMec:ro en 3BRll lltienpoecK<>--llHeCTpOB

CKOrO :11e)f{JJ.ype4bR B VI XIII ee. H. 3.: ABTOpe<j> .... KaHJl. HCT. HayK. 

K11en, 18 c. 
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MeTaJJnypnrn H KY3He4HaH o6pa6oTKa )f{eJJe3a I Thie H s. 
xopowo H3y4eHa B BeJTOpyccHH HCCJJeJI.OB8HHHMH M .  ¢. ry
pHHa. B xo.a.e KOTOpblX peutCHbl OCllOBHble BOnpOCbl TexHO· 
JJOrHli MeTa.1.1ypnrn H MeTaJJJJ006pa6oTKH )f\e,11e3a. Pa6on1 
BbinOJ!HeHbl Ha BblCOKOM MeTOJI.lt4eCKOM yposHe c n�HMeHe
HHeM COBpeMeHHOrO JJa6opaTOpHOf0 o6opy.a.osaHHH I . 

B CTp116aJJTHKe HCTOpHeli MeT3JJJJyprHH H TCXHOJ!OrHll npO· 
H3BOJI.CTBa .)!{e,1e3HblX 113.ne:111w 33HHMalOTCH A. K. A11TC'�\i1 
H Iii. CTatt1<vc. l1Mt1 H3V4eHo .)!{eJJe30il.e.iaTeJJbHoe H >1<e.1e30-
06pa6aTbtBaIO Ulee npoH

.
3B0.!lCTBO Ha Tepp1nop1111 JlaTBllHCl\O� 

CCP c paHttero .)!{.eJJe3Horo seKa .ao tta4aJ1a XVIII B. 1', 
KY3Het1Hoe pe:viecJJo B Jl1nBe (II-Xlll BB. 11 . 3.) 18, Bce
cTopoHHe ocBeUleHO npOH3BO.!J.CTB0 .!laMaCCKOH CTa.1H - sep
WHHbl KY3He4HOH TexttHKH B cTpattax 5aJJndicKoro '\!OpH s 
3noxy cpe.a.tteseKOBbH 19. 

)KeJJe30JI.eJJareJJ bHOMY H )!{eJJe3006pa6aTblBa 10weMy n po
H3BO.!lCTBY s ;lpesHef1 fpy3m1 nocsH UleHbl MOHorpacj:>H11 B E. 
Apn1JJaKsa H 11. A. f3e.1HWBH.rn. B pa6oTe 11. A. f3e.rn
UJBHJIH pacCMOTpe110 3H84HTeJibHOe IWJJH4eCTBO .)!{e.rie3onJta
BHJJbHblX ne4eH npeJlaHTH4HOro nep110JI.a, 3peJioro 11 no3.!l.t1ero 
cpeJltteseKOBbH. J.:rn xapaKTep11cTHK1t Cb1po.::r.yrHoro npouecca 
npHBO;lHTCH .!l3HHble '\!HHepaJJOrH4eCKOf0 H Xll:vlH4eCKOrO co
CT3BOB >1<e.r1e311cTblX w.1aKOB 11 rJJHHflHblX o6Ma30K 20• E. A. Ap
THJJaKsa 11ccJTe.uyer Ky311e4uoe peMec.10 3 nOXll paH11ero H 
003.UHCro cpe.ntteBCKOBbH, n pHB.1CK35l JlJl 51 3TOrO, 110\H! MO 

16 r y p "H M. <I>. Me'l'a.1ayprHS! II KY3He•!HMI o6pa60TKll iKe.1e3<i B lj('JCO· 
pyct:KO M n o.u.nenpOBbe ; ABTO pec� .... Kal!Jt. l!CT. nayK. Bll.%HIOC. 1!!79 
26 c., 0 11 ll< e. K ucrop1rn ApeBm•1i �e-raJJ.1yprHH >Ke,1c3a e 6 e .�opycc 1111 
Beem. AH BCCP, N'� 2, Cep. ryMaHHT. HaVK M1mcK, 1 977, c. 108 1 1 4; 
n 0 6 a JJ b JI. ll.. ryp HH M. <I>. )KeJJ<'3Hble

. 
tf3J.l'JIHR c. TaiiMaHOea 5blxayc

CK0f0 paiioHa - BecTH. AH BCCP . .J\"g 2, Cep. ryMaHin. HayK. M1111cK, 
1 975. (', IOI- 103: r y  pH H M <I> Mera:L11or pacj:>tt1.1ec1<11(' 11cc.1e,10eaHltH 
iKe,1e3111:>1x npCJJ.Meroa HJ A6H.n1111 ( 5e11 opycc11R) - CA. 1980. N'2 4, c. 251 -
259. 17 A 11 Te ii H A K Me-ra.1.1ypr11R 11 rex110J10rHR 113ro-roe.1e111ui 1n.1e.wii 
HJ 1.1epHb1X Mera.MOB na repp Hrop111 1 JlaTBHHCK01! CCP JlO Ha•1a.1a XVII I n: 
Asropecj:> ... KallJl. TCXH. 11ayK. Pura, 1962. 32 c 

18 CI a II K y C fl HCTOpt!fl TE'XH0.10rlrn np011:380JtCTB3 >l\C.�C3Hb1X H1;1e 
JJHii 11a reppHro pHH .'111rebl BO II XIII as.: AsTo pecj:> ... l\aH,'l. 11cr. 11a}K. 
BH<lbll10C, I 971. 32 c. 

19 A u  Te ii H A. K. llaMacCKaR cra.1b s crpanax 6accl'ii11a 6aJ1r11iicK010 
MopR. P11ra. 1973. 1ao r. 

"1 I 3 l' .1 u Ill s 11 �1 11 VI. A. )Ke.1e:mnJJaBHJJt.11oe npo113no1tcrno B J.Pl'll111·1i 
rpv3llll T611:111CH, 1964 1 19 c 
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TpaJllflVfOllHblX apxeoJion:4eCKHX MCTO;lOB, MeT3J I J I Orpacf>H4e

CKHe 3H3JIH3bl 57 H3,llCJIHH H3 tfepHoro MeTaJJJJa . .LlJJSl peKOH

CTpVKUl!H K\'3HC4H0f0 reMeC.'IU HC00,1b3YIOTC51 3THOrpacp114e-
• • 11 

CKHe H Ol1CbMCHHble llCTO'IHl!l<ll 
Tepp1nop11H D.a.1buero BocTOK� u3y4t'11a no :.1arep:1aJ1a\1 

4>Kyp•nKeHbCKHX peMel:.'lCHHllKOB XII s. �· }]. • .ne!1bKOBbl\1. 

B 113.n.aHHblX HM pa6orax ocseUle11bt yCTpo11crno n.1as11JJbHblX 

ne4CH H ropHOB. peKOtlCTp�rnpyeTCH npouccc n0.1) lfCHHH .)!{C· 

JTe3a 11 <tyryHn. HX o6pa60TK3. HHrepeccH onbIT a1nopa no 

npHMeHeHHIO 4JH3HKO·XH \!ll4eCK�X 3H3.1H30B .il•l� BblHB.1eHllH 

Cblpbe0or1 6a3bl 4>KYP4>KeHbCKOH MeTaJJ.1ypr�11 

B C1-1611p11 HaH60�1ee xopou10 113y4em1011 HBMlt'TCH Xa

KaccKo-M11ttvc11HcKaH l\OTJ10Bl1H3, 113.'13Blla npHB.'l<'K810lll851 

BHHM3HHe apxe0;10f0B . .Llo.1r11e fOll.bl pa3BeJJ,Ka"! H paCKOll

K8M naMHTllllKOB 4ep11oii MeTaJJ.1ypnrn uocBHTH.'1 5I. V1. Cy11-

4)TameB. Pe3y.'lhT8Thl ttay4HblX H3bICK3HHH H3�0il<eHbI �� 
8 o6o6UlaJO UlCM Tpy.ne «D.peBHHH Mera.1.1ypruH XaKaCHH» • 

B 1110Horpacp1111 Ha oc11osaHHH 60.1bworo �
.
a1<TH4t>CKOro '\13· 

rep11a.1a npoc.1e>KHB3CTCH HCTOpHH 4epHOH MeT8.'1.1)'pr1H1 c 
1<011ua I ThlC. JlO H. 3. no XII s. H. 3. AsTopOM 11cc.'1e.!ly1orcH 
CblpOJlYTHbl(' ropHbl TaUJTblKCKOii 300Xll Ii paHHe!O cpe.nHe
neKOB bf'I, noceJieHHH 11 6blT :-.1eTa.wypros, opraHll331l�H Me
TaJIJIVpr114ecKoro 11 1<pHC4HOro peMec.ria. B coce.:lHell Tyse 

51. vi. C)'H4yrawCBblM H3)'4eHbl TCXHHK3 ropH0.D.06bt4H H 
JKene3on.1a011:1bHH ::inoxH pa1111ero )KCJJe3a �·1 

MeTa.1J1ypr1rn 11 -..1eTa:1:1006pa60TKa y HCKOTOPb!X 1<04esb1x 
11 no.1)'K04CBblX HapoJ.OB A111H paco10Tpe

:
!b' Xoa11r Ba11 

KxoaHo:vt Ha MaTep11a:1ax lO)KHOlt Cn611p11 · ·'. As
.
;op0'11 uc

c.1c.'1.0BaHbl CblpOllYTHb!C ropHbl f)'HHO-capMClTCKOH "JOOXH 11 

1 An r 11 JI n Ka a B C )Ke.1e3•106pa6arb111aKlW!."C pcMec.10 B itpesuci\ 
fpy31111 T611.111c11 I 976. 26::1 c. 

21 11 cu h tl o B B Jl, 1\kra.uypnrn 1 \lera:1.wo6pa60TKll y 1.1/l\ypt1iKE'· 
HCH B XII s. Jloaon1611pcK. 1974 171 c: 011 n\l' K xap�KTep11cntKe 

'
lliTYHHb!X 1t3,ae;,1Hl1 •1iKyp1.1iKe11bCKll:>. pt•Mec.1e 1rn11 Ko 11 XII-XIII BB. - B Kn: 
llpcu1rne Ky.1b1) Jlbl 011i11p11 t1 Tl!xooKeaHcl\Oro 6accc11ua Hosoc11611pcK. 
1979, l'. 182 1 9': .1l'11 t. K os B. Jl., Ule K a  C A 0111>1r BblRB,1eH1tR 
Chlpbt:'JJOti oa:1bl, 'liK)'p'liKCHhl'KOii Mera,rn)plllH no ;l,<lllllhl\I •l•ft311KO·Xl1Ml14l'
('KHX auamnos - CA, I 982, N� I .  c 1 9.5 203. 

23 Cy Ji 4 yr <1 Lu(' a 51 11 .'lpl'RIHIR �1era1111yprt1fl Xa1iae1111. Hoeo-
c11611pcK. 1 979 1 9 1  c: 

1' Cy H 4 yr awe 11 51 Ii ro p 11oc ,Je .. o H Bb111.1aeKa �1e1a.1J1t11i e apes· 
Ht'li T}se M .• 1 969. 1 40 c. 

u. X o a 11 r B a  H K x o a 11. '-1ep11aa �1en1,wypr11H 11 \1era,woo6pa60TKa 
n 10/1\noi'r C11611p11 or Ha1.1a11a 1K(',1c.rnuro aeKa :io MllHrO.%cKoii 3nox11.: 
Astopt>cfl .. l\a11.:i. ncr. 11a)K. M .. 1 974 3 1  c 
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cpeJlHeseKOBbH, pacnoJ1ara10wHecH a Tyae 11 XaKacHH. Ha
PflJlY c 3THM MeTaJJJ1orpaqn14ecKH u3y4ettb1 213 11axo110K 
113 4epttoro MCTa.1.ria. pacnpell,eJIHIOW�1XCfl C.1JC.D.YIOWHM 06-pa30�: MHHYCHHCKaH KOT.10BHHa -137  3K3 . . Tyaa -46 3K3., 
AnTaH -30 3K3. (H3 HHX OTHOCflll.l,lfXCfl KO BTOpOH fTOJJOBHHe 
I TblC. H. 3. 25 3K3.). Ha OCHOBaHHH MCTaJJJIOrpacjrn4ecKHx 
11,aHHblX a

.
BTOpOM B o6w.Hx 4epTax ocsew.ettbl 3Taflbl pa3BHTHfl 

KY3He4HOH OpOJlYKUHH H ee KOHCTpyKTHBHble CXC"v!bl. npo,ll.e
JJaHHble attaJJH3bJ noKa3aJJH OTCYTCTBHC a KY3HC1JHOl\1 npo
H3BO,llCTBe ttapo,D.os f0>1<HOH CH6HpH HCCJJe.nyeMoro 11ep11011.a 
nepettOBblX TexHH4CCKHX 3JieMeHT08, npHCYW.HX peMeCJICH
HHKaM Cpe,LJ.tteti A3�rn 11 BocTOKa. TeMe MCT8JJJJyprn11 H Me
TaJJJJ006pa6oTKH >1<e.11e3a B HaweA CTpaHe, fTOMHMO yno�rn
HYTblX pa6oT, �ocsHwe11b1 ny6JIHKallHH M. E. Maccotta 25, 
A. M. EcjmMOBOH, H. H. Tepexosoi1, Jl. M. nJJernesoA 27 H 11.p. 

B UCJJOM H3Y4CHHe pa6oT COBCTCKHX HCTOpHKOB, aHaJJH-
3HpylOJJ..lHX MCT8JJJJyprHIO H MCTaJIJJ006pa6oTKy HaceneHllfl 
pa3JJH4HblX perHOHOB CTpaHbl 3fTOXH >1<eJJe3a, fl03BOJIHeT onpe
ACJJHTb MCT0AHKY"HCCJJCAOB8HHfl npo6neMbl, npOCJICJlHTb AH
H3MHKY peMCCJJa c MOMeHTa ero B0311HKHOBeHHfl, BblflBHTb 
o6wee 11 oco6em1 oe a paJBHTHH pa3JJH4ttb1x pa11ouos, o6-
06UlHTb cpaBHHTeJJbHblC ]laHHblC. 

CJJe11yt01ueA, Ha1160JJee samttoi1, rpynnot! pa6oT HBJHllOT
CR ny6JJH Ka UH 11' OTllOCHUlHecH HCnocpe11cTBCHHO K HCCJie
ll.YC:l'10MY pernouy. Ha TeppHTOpHH ArnaH nepsb1e Hay4Hble 
apxeOJIOrH4CCKHe HCC.1Cll,OBamrn naMflTllHKOB KYJibTYPbl K0-
4CBHHKOB-fKOTOBO,ll.OB 6blJJH npo113se11ettb1 B. B. Pa.D.JIOBbIM 
a 1 865 r. 8 B pe3y.1L>TaTe 11posc.D.ett11b1x pacKonoK a UettT
paJJbllOM, f0>1<HOM 11 3ana.D.llOM AJJTae HM co6paH 311a1111-
TeJ1bHbli1 apxeo.1or1111ecKHH MaTepttan, cpaay np11sne1<w11i1 
BHHMattHe HCTOpliKOB K C8M06blTHOH "v!aTepttaJJbHOH KYJlb
Type anTaHcKoro ttaceJ1euHH. On11paRcb 11a nonyt1l'11ub1e- Hc-

2f, M a L c o  H M. E. K HCToprrn 4epHoii ""eraJ1J1yprnH Y36eK Hcra11a. 
TatuKeHr, 1947. 47 c 

XI �<I> 11 \1 o B a A: M. 4ep11aR ""eT3JJJJyprn R ropo.na 6oJJrapa. Ml1A, 
M .• 1 9<>8. N2 61. c 292-315; T<'pcxo e a  II. H. Tcx110.1or11R 4 yry110• 
• 1HTeH11oro ll<'JJa y .npesHHX \IOHro,100. CA, 1974, N'� I. c. 69-78: \,\a ,1 0. 
-�er K o  A. M., n .�e r H e s  a Jl M. /Ke.�e30.ne.1arenbHoe npo1138o..lcreo 
B no3.n11eM cp�.nueeeKOBbe.- B KH.: 250 ncr ropHOro 11poH3BOD.CToa Ha A.1-
Tae2J. 6ap11ayn. 1977. c. 13 15. 

P a.nJ1 o s  B. B. C H6HpcK11e.npee11ocTH. B KH.: 3am1cK11 YIMnepa-
TOpcKOro PyccKoro ApxeoJ1 0rH<1ecKoro 06w.ecrsa Cn6., 1895. T. 7. c. 
145 216: 3 ax a p o  B A. A. MaTepHa.1bl no apxeoJJOrHH CH611p11: PacKon�'.1 

7
;Ka���Ka B. B. Pa;i.JJoaa e 186fi r.-Tp./fHM. M., 1926. Bbm 1. 
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TU4HHKH, B. B. PaAJJOB npe,anpHHR.1 nonbJTKY HX HCTOpH

qec1<oi1 HHTepnpeTauH11. B H8CTOR1.uee spel\!R '1HOrHe H3 ero 

BblBOAOB ycTapenH, TeM He MNree 3acnyra B. B. Pa1wosa 

COCTOHT B TOM, 4TO OH nepBblM npOH3BeJJ CHCTeM8TH4eCKH(' 

pacKOnK11 naMHTHHKOB 11a AJJTae. 

B 20-x rr. C. YI. PyAeHKO H A. H. rJJyXOBblM npennpH

Hf!Tbl pacKOOKH MOrHJibHHKa KYAb1pr3, CTaswero nepso

cTeneHHblM HCTOpH4CCKHM HCT04HHKOM n03D.HCK04eBHH4e-

A • H 
CKOrO HaceneHHfl JIT8 H 11 conpe11eJJ bllblX TeppHTOpHH 

nocJJe BBeD.eHHfl B H8Y4HblH o6opOT M8TepH8JIOB MOrHJlb

HHKa HH OAHa KpynttaH pa6ora no HCTOpm1 AnTaH paHHero 

cpe.n.HCBCKOBbfl He 06XO,ll.HJ18Cb 6e3 HX npHBJie4eHHfl. no

MHMO KYD.blpr3 c. YI. Py.n.eHKO H A. H. rJJyxos Ha48JIH HC

CJie)l.OB8HHe MOrHJibHHKOB CpocTKH H KaTaHn.a. 

CHcTeMaTHYecKoe Ha1<onnettHe apxeoJJOrJJLJecKoro Ma

Tep1rnna ll0CT8BHJIO BOnpoc 0 xpOHOJJOrHH OTKpblTblX naMHT

HHKOB. nepBblM OOblTOM B 3TOM OTHOWeHHH flBH.'18Cb ny6JJli

K8Ul1fl M. n. rpH3HOBa, nOCBflW.CHH8fl ll.pCBHHM KYJJbTypaM 

AnTaH 30. B pe3yJ1bTaTe nposc.D.eHHOH HM KJiacc1Hf>HK8UHH 

H3BeCTHble fl8MflTHHKH 300Xli }f<CJJe3a 1101l,pa3Jl,eJieHbl Ha TpH 

CT8,ll.HH, COOTBeTCTBYIOUlliC 3fTOXaM paH11ero >1<ene3a H paH

Hero cpe11tteseKOBbfl. 
3Ha4HTeJlbHblH BKJ181l. B H3Y4CHHe apxeOJJOrll4eCKHX na

MflTHHKOB AnTaH RH<'r.r111 J1. A. EsTt0xosa. H C. B. K11cenes, 

py1<oso.n.HswHe C aRtto-AnTai1cKoi1 3Kcne.D.HUHeH s 30-x rr. 

CoaMeCTHO c A. n. MapKOBblM H c. M. C epreeBblM pac

KOnaHO HeCKOJibKO ACCHTKOB 1<ypra11os. OTllOCflUlHXCfl K I TblC. 

H. 3. 31 KpoMe pac1<onoK Jl. A. EsT10xosor1 npose.D.eHo 113y4e

H11e KaMeH11b1x H3B85IHHi'1 AnTaR 32. 
OnHpaHcb tta HMe10u.1.HecR K 3TOM) speMettH l\JaTep11anb1, 

C. B. KHceJies, snepab1e MOHOrpaqH14<'CKH, Hcc.r1e)l.osaJ1 11CTO-

29 Py D. e H K o C. H. Anrai"1cKaR 3Kcne.n11u1rn. B Kii.: 3THorpa<j>H4C· 

CK11e �Kcne.'111u1111 1924-1925 rr Jl . . 1926. c. 61 78 . 

.JO r p R 3 II 0 B M. fl. JI.perm He KYJJbTYPbl A.nraff. B Kii.: Marep11 aJJbl 

no 113v4e111uo C 11611p11. H o11on1611pcK, 1930, Bblll 2. c. 3-14. 

3' K H c e JJ e e C. B Ca11110.A.nraiicKa11 apxCOJJOfll4CcKaR 3Kcne11HUHR 
B 1935 r.- CA. 1936. N� l, c. 282 284: EB T JO x o ea Jl. A .. K 11 c e
JJ e B C. B Or4e-r o pa6oTax CaHHO-AnTailrKoi1 3Kcne.n111t1111 e 1935 r. 

Tp./fHM.- M .• 1941. shin. 16. c 75-117: K 11 c e n ea C. B. KypaiicKafl 
crenb 11 CTapo6ap11HHCKl1H paiiOH 1935 r - B KH.: Apxeonorn4CCKl1e 11cc.�e 
.noe�HHS! a PC<l>CP 1934 1936 rr.- M.; JI. l91l. c 298-304 

Es T JO x o o a Jl. A. KaMeHHble 113oaR1rnR CesepHoro A.naR - Tp./ 
fHM. M., 1941, Bbln. 16. c. 119 -134. 
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prno H ace.ieHJrn IOm 11oii (H611p11 33. O:rHa HJ rmrn 1<1111r1 1  cneuHa:IbHO nOCBHllletta AJJTalO \'--X BU. H 3.  n.r n H811HCCJHH51 Hcrop1rn AJJ r ; HI :inox11 cpe.n.11eBcKOBhH C • B Kucc.'lenbnt pa3pa6oraHa co6c.TBe1111<rn nepuo;u13a 1111H H3 BecTHblX apxeo,1orn4ec1<11x rra\t HTHlfKOB. K u a 1160.rieP p a u u 11 '1 o r necenb1 VlO rH.'lbl KYD.btpn, 60.:ib w 11 ucrno K)'prauos Kv p a iic1wii cTen11 11 c. Ty3Kra, t1arnpoaa 11Hh1e VI VI I I  B B . :  K 6om"e no3,n1111 \1 __; M OrH,1bHll K  Cpocrnu 11 'ICJCTb MOfllJ1 B KypaficKoH crerrH ( rx .x B B .  II. 3. ) .  B MOHOrpacpHH ;ia u a  no,n.po611aH xapaKTep11crnKa o6uienaemrnro CTpoR, K)',lbTVpbl, xo3m'fcrna,  norpe6aJ1b1toro o6pRJta a.naiicKllX nopoK -
oOJJbruoe 3Ha'JE'HHC .J..1 H 11crop1111 H CJCt\'lemrn A.i n a H  oco-6e11110 CTen110Ji 4acrn, 11:.tem1 4CTb1pexJiern11e ( J 946- 1 949 rr.)  no.1eBble p a60Tbl ,\1. 0.  f pH3HOBa, ll3)''1 H B lllero 3H8 4 HTC.1 b-110e 1<0,111 qecrao a pxeo.r1ornyecK11x rraM HTHllKOB. B B bl!lleJI-1.11e:11 li3 ne4aTl1 0606Ulal01UeM TPYJte M. n. fpH3HOaa 11po-0ene 11a noc,1eno aare.1b H a R  11x nep11011.113 a u11 H, oxapa1<rep11-30B a H a  "1 arep11a.1b11aR H n.yxoa 1rn H KYJJhTypa 11acem:' 11HH 3nox11 p a H ttero cp:..lHe0e1wBhH, ocae11.ie11b1 .\morne uonpocbt, 

CBH3a H H hle c X03HHCTBeHllblMH 3allHTHflMH aJJTai-iuea .j.I. 
CoBepweHCTBosa u ue .\1eron111<11 11cc.rie;.1.0B a 1J H ii  a pxt'o.11ortt-

4Cci<Hx n a M HTH Hl<OB nocraBH.10 ;iana4y pa3pa60TKll CTpOA ttoii nepHOD.H3aUHH n 03D.HC'K04C'BHlflfeCJ<HX \IOfl1,1 . .Sha 3a,aa4a 6b1Jla ycnewHO pe!lleHa A. A raBpH.10BOH :is. YTO'IHHH H n.ono.1 H H H  nep1tO.J.11aau1rn, n pe;x..1oml'HHL1e C. B. Kttce:1esblM H M. n. rpH3HOBbl M ,  A. A. raBpH.10Ba Bbll.(C.1HJJa 6 xpOHOJ10rH4ecKHX THilOB \IOfl1 .. 1, orpa>1<aJOlll llX H3"1CHCJIH51 B M a repr�aJJbHOH KYJJbType H o6pR.ne norpe6emrn: I )  0�1llHUOB· CKHH -I I-I I I  B� . H. 3.; 2) 6epe.11bCJ<Hii -IV -v B B .  H .  3.; 3) KYD.b1p r11Hc1<1111 -vr VIT BB. 11. :i.;  4)  1rnra11,'l.11HcK11A _ VII-VI I I BB H .  3 ; u  5) cpOCTKHllCKlllf --VIII x B B .  H .  '.:.I . ;  6) 4 acose11ttoropcKHH -XI I I  - XIV B B .  H .  3. Paccl\10Tpeu H a H  nep110,n.u3a uH H  He yrpar11.rn csoero 3Ha 4eHHH no11b1He 11 11cno.1baoaa11a B na1rnoi1 pa 6ore. 
TaKHM o6pa3oM, B pe3yJJbTaTe KOJ1Jie1n11 BHb!X yntJJHH cose�

.
CKHX yt�eHblX K H a4aJJy 70-x rr. 6h1Jla H3Y4CHa HCTOpHH aJJTaHCKoro Hace;1eHH.H p attHero cpe.n.ttese1<0BbH. 

t).12·'�. 
K " c  e JI e B C. B. llpesHfUI 11cTop1rn IOlKHOH CH6HpH. ;\\. ,  1 95 1 .  

�· r p H J  If 0 [I M. n. l-1crop111l JlpeBHHX n.�e\lett Bepx11eii 06n 110 pac�5
onKaM 6.r1113 c. 50.11>wasi Pe'!Ka.- Ml-1A. .\\ 1 906. Sil 48, 160 c 
.. 

r a B p H ,, 0 B a  A A. Morn.1bHl!K Ky,1b1pr:; Ki.IK HCTO'IHHK no 11CTOpHH a,naHcKHX 11:1eMeH. M.: Jl , 1 965. 1 1 0 c. 
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f!ol:JJe.n.11ee .n.ecHTHJJt'THe npeJ.1.L'TaB .. 1HeT tta4a:w 11osoro 

3rana HccJ1e)loaa tt u ii  Ape1rncii 11nop1111 A:n a fl . OoJYeB1>Te p a -

6oTbI B.  A. J\\O�HJibHHKOHa .lb tta p .  A.1ee, ll· l· CasmwBa 

B Ca f!.TJ !OrCMCK011 crenl1 II npem OpbHX AnraH • B. n. Ky -
6apeBa B !O;>KllO\I fu1Tae 38 11pf1Bem1 K HOB��M OTKpblTHHM, 

1103BOJ JH I01.llHM cy,unb 0 p a cccJJe11Hli a.nTaHCKllX nJJeMCH, 

7THl1'1C'CKOl1 f1 l<Y·1�Typuoii n p H Ha.u.rieJKHOCTli apxeo.10rH4C-

CKl1X 11aMHTHl1KUB · .. 
HecMoTpR 11a \IHO}l\Ccrao H \1eJOw11xcsi n y6.111Kau1 1 11, 3a-

Jo M 0 r 1111 b H 11 K o  B B. A Pa60Tbl A.ieiicKOM 3Kcne..'lnu1rn. B KH.: 
ApxeoJ1or114ecKHe OTKpb!THR 1971 r. M .. 1 972, c. 299-:300; ,\,\ o r �  .1 b
H 11 K o 11  B. A., K o  11 11 11 K o s  £>. A..  Jl y 11 e e B. 5. H .1p. A,1e11cKall 
3Kcne». 11u.1111.- B KH .. Apxeo11om4ecK11e OTKpbln1R 1972 r. ,\'\., 1973. c. 
229--230; M o r  11 .1 b H H K 0 B B.  A., I\ o H 11 H K  o a fi. A . Jl 11 T e  11 H O· 
B H 4 H c .. w II bl p e B B. n. AJ1eikKBll '.:JKC!1C,:J.11UHH.- B Kii. ;\pxeo
JIOflllJecKHe OTKpb1T111l 1973 r. M .  1 974. c 213-214: M e il H h K u ri a  
3. M .. M o r  H ,, b H u  K o e  B. A. ,  Y M p  H c K H il A. Il , W L �1 11 K 11 11 a 
A. C., C e  p r  H H B. 5 1.  Pa6on.i A.1eilcKoii 3Kcne.wu.1111. B KH.: Apxeo.10· 
rn4ec101e OTKpblnUJ l!J7.I r M., 1975, c. 222- 223; M e A ll H J< O B  3. M .. 
M o r  11 .1 b H 11 K o e  B. A., C y  p a 3 a K o n  A C. Pa6orbl Ha BepxHeM 
A.iee.-- B Kif. Apxeo.1or11llecK11e OTKpblTHH 1 975 r. M . ,  1976. c. 261-262; 
M o r  11 " b n 11 K o e  B. A Pa6orbt 11a Bepx11e\I A.i1ee - B KH.: ApxeoJ10-
rH '!ecKHe OTKpblTll R 1976 r M . 1 977, r 224. 

17 c <.t B H II 0 El .n.. r.  OctlHKOBCKHfl M0fHJlbH11K Ha CceepHOM AJJTae -
B KH. :  Apxeo11orn•1ccK11e OTKpb1Tl11l 1970 r. M .. 197 1 .  c 2 19-220; C a
e 11 H 0 B .u. r. Apxeo.1orn'leCKHe naMllTHHKH B pafione xpe6Ta lJ11xa4esa. 
B K H . :  ApxeoJJor114ecK11c OTKpblr11R 1 97 1  r. M . . 1 972. c. 286-287 

311 K y  6 a p e B B Jl. Pa60Tbl B rop110�1 A.nrae.- B KH.: Apxeo.1or1t4(>. 
CK He OTKpblTl>Jll 1975 r M ., 1 976, C. 2 5 1 -255; 0 H lK e. nepebie p a60Tbl 
e JlO.r1H11e p. IOCTbW.. B KH.: Apxeo.1orn'ICCKHe OTKpblrnll 1976 r .',.\., 
1977, c. 209 2 1 1 ;  0 11 iK e. KyprBHbl IOcTbllla.- B KH.:  ApxeOJJOrH'ICCKlfe 

orKpblr11si 1977 r M .  1978. c. 242-244; K y  6 a p e  e B. JI.. 3 R 6 .1 H u
K H H c c. 4 e B a ,, K () B .fl . •  '>'\.., r p e 6 e If Ill II K 0 B A B Pa3se)lKa 
8 rop110M A.nae. B K H . :  ApxeoJIOrH<J('CKHC OTKpblTHll 1 977 r M .. 1978, 
c. 244 245, K y 6 a p e n B. JI . . K a JJ. 11 K o  a 5 X . . ll e a a .1 K o B JI. M 
Pa3Bl'JJ.KH no peKaM ApryT, lJysi, BawK ayc. B Kii . . ApxeOJIClfli4CCKHe OT· 
KpblrH ll 1 979 r. M .. 1980, c. 2 12 -213. 39 C a  B H H 0 B JI. f 0 rp aH11UBX rocyD.apcTBa e1111CCHCKllX Kblprb130B II IX- x B B.� B KH : npo6.1CMbl n11ore11e3a HapOJ!OB C116up11 II )laJlbHero 
BoCToKa HosocH6HpcK, 1973, c. 91 92, 0 H ll\ e. 06 3THJ1qecKOM ac· 
nCKTC 06pa3onaH11R paH11eK.1accoeb1x rocyJJ.apcre 11 Ue11rpaJJbt1of1 A:nrn 11 
IO)Kt1oii C11611pH e :moxy paHttero cpE 1HeseKOs1>si.- B KH.: 3THorette3 11 
'>rn 114ec1<asi 11cropHll 11apo,1os C11611ptt i1 conpeJle,1 b11blx 1eppHTop11ii. 
O\lcK. 1 979, c. 4 1-45; M o r  11 JI b u  H K  o e B. A T10pKcKoe 11aceJ1eHHe 
ccsepo-3anailHblx npeJlropHii A.nail KOHUB I Thie. H. 3. H ero cssi311 c 3anBJlflO· 
CllCiHpcKOM J1ecocrenbl0.- B KH.: 03THore11ea II 3THHlteCKliSI HCT0p11H TIOpKO· 
HSblqHbtX HapOJlOB Cu611pH 11 conpe.ae.1bHblX Tepp111opHii 0Mck. 1979. 
c. 56- 62; c a  8 H ti 0 B 11. r. JlpeBHl'TIOpKCKl1e K)lplBHbl Y3Y11T�Jla. 
B KH.: ApxeoJIOfltR Cenep11oii A311 H .  HosocHCiHpcK, 1982, c. 1 02 122. 
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c ue.1b!O Bb!S'IB.'leHIHI na�lS'ITHHKOB <1epHOH MeTaJJ.'lyprH� npo-Tp0HYBWl1 X  B TOii 11.111 l lHOH CTeneHH OCHOBHblC 11po6.1e\1 
!H�!lCH bl n.riaHOMepH ble pa3se.!l,lrn npaKTHl!eCKH Ha sceH Tep -HCTOpHH anTaHCKHX llJJCMeH, 1 1eKOTOpb1e H3 HHX Tpe6yl0 

l;TOpHH fOpHOfO A1Tafl. 50JibWafl 4aCTb OTKpb!TblX n a M S'IT· 60.11ee r.riy6oKOH pa3pa60TKH. He..lOCTaT04HO H3y4eHHbl'.\I P 
HKOB 113y4eHa 8 npo uecce cTauHoHapHblX pacKonOK. B pe: OCTalOTCfl BOnpOCbl, CB�13aH11b1e c X03flHCTBeHHOH JJ.eHTe.'lb �\',1bTaTe no.1eBblX HC'c.1e!losaHHH noJiylleH �HOfOllHCJleHHblH HOCTbIO Hace.'!eHHs:t 3noxu paH Hero cpeD.HeseKOBbs:t, s llacT 

,!aTeptta.n, 110360JifltolllHll cyD.HTb o6 ycTpOHCTBe cb1poJJ.yTHOcn1, MCTaJIJJ)'prH4CCKOe H KY3He4HOe peMecJla . 
l!b!X ne4eH, TCXHO.'lOrHH no.1y4eHHH >1<e.1e3a H ee oco6eH-

llo He.nasHero speMeHH OCHOBHblM �CT04H11KOM Mfl cy>1<.11e- HOCTflX. CBH3H >1<eJ1e30.ueJ1aTCJlbHOrO n p0113BOACTBa c HCT04· 
HHH 0 xapaKTepe \ICTaJ1.1Jypr1111 

.. 
a.11TaHCKHX TIOpOK flB.'IHJ! HCb HHKaMH CblpbS'I H T .  n.  

0Tpb1B04Hbte cse.11eH11
1
s:t .llHHacT111111b1x xpOHHK, nepesejleHHble Hapsu1.y c H3y4eHHeM MeTaJ1J1ypr114ecKoro npo113 so,ncTsa 

H 5I. 5H4)'pHHblM 41 • Bnepsb1e 11a ap xeo.'!OrH4ecKlfH MaTe- .na.%Heflweif pa3pa6oTKH Tpe6y10T npo6JJeMbl KY3HC4HOro 
p11an npH ocsewe1rn11 >1<eJJe30.ueJJaTeJ1bHOro npo113.so,ncTBa peMec.ia .  B HaCTOS'IWee speMfl HMeeTcH .'! H W b  25 � 11KpOcTpyK-
06paTH.r1 BHHMaHHe C. B. K11ce.ries, 001aTpHsaswHH s Ky- TYPHblX aHan 11308 H H BeHTapS'I a,'!Taflues BTOpOH noJJOBHHbl 
p a i1cKoi1 cTen11 pa3saJJbl >1<e.'!e3HCTblX wJJ aKos � 1 • Ha OCHO· 1 Thie. H. 3. ,  n pHse.1teHHblX s TpyAe Xoa H r  BaH Kxoa H a .  
B 2 H H l1 0CM0Tp0B HM Obl.11-1 c.ueJ18Hbl .  Ha H 8 W  B3fM{.ll , npa BH.fl b· nocss:t1ueHHOM MCTa.1.11yp r11H H TCXH0.10rHH o6pa60TKH l!ep
Hble BblBOJJ.bl 0 Cb1po.11yTHOM cnoco6e nOJJYLJCHHfl )!{eJJe3a B Haro MeTaJIJia B lO>KHOH Ctt6HpH 44• nposeD.eHHble H M  v l\1e
cpe;i.HeseKOBbe. TaJIJIOrpacjrn4eCKHe HCCJie.n.osaHHH >1<eJJC3HblX H3JI.eJJHH B B .n.aJJbHeiiweM OT.n.e.rt bHbte pa3B8JJbl cb1po.n.yTHblX wJJ a KOB onpeD.e.'!eHttuH cTeneHH xapaKTCpH3YIOT TexHOJJOrHIO KY3· 
cf>liKCHposaJJHCb B. n. Ky6apeBblM H �· 5 5aKw.:r�i1 · cne- HCllHOro npOH3B0ACTBa, OAH2K0 He 1103BOJJH IOT OCBCTHTb ee 
u11aJJbHO H e  3attHM810!llH MHCH AaH11011 npo6Jie"v!OH . VIM11 .n.ocTaTO'lHO no.TJHO. >Ke c.n.enaHO 11ecKOJJbKO cneKTpa.r1 bHblX a H a.111308 CblpOD.) T- Vlcxo.n.si H3 sa>1<HOCTH 11 CTeneHH H3y4eHH OCTH npo6JieMbl 
Hbrx wJJ aKos Ha oT.nen bHbre XHMHL!ecKHe 3JieMCHTbt. npo11380.!l.CTSa H o6pa6oTKH "v!CTa.iJioe Ha AJITae, aeTop H3· Ha nporn>1<eHHH nocJJe.n.1111x ,1eT sonpoca.,r n .. �1eTaJ1.1y�; 6paJJ nocJieJI.HIOIO TeMOH csoero HccJJe.11oealiHH . UeJJ b1? pa-rHH >1<eJ1e3a 11a AJJTae 3att11M aJ1cs:t aeTop H a cTOHUle11 pa60Tbl C50Tbl s:tBJIS'leTcH : noKa3aTb yposeHb pa3eHTHH 4eptto11 Me-

,,, 5 11 4 y p 11 "  H. 51. Co6pa1t1te ceeii.e1rnfi o uapoJJ.ax, 06HTaew11x R Ta.rJJJyprHH H KY3He4HOro peMecna H on peJI.eJI HTb P.OJib pe
CpefiHeii AJ1m e ApceHHc epeMe1ta. M.: .Tl .. 1950. T I , c. 221, 226, 228 Mec.rn 11 peMec:ieHHHKOB 8 cou.11aJ1bH0·3KOHOMH4ecKOH CTPYK· E e T IO X o e a  .Tl. A., K 1t c c .1 e e  c. B .  Or4eT 0 p a60Tax Ca!lHO · v e VI-X BB H 3 B CBfl3H c 3THM AnTaiicKoii a pxeoJ10rH4ecKoii 3Kcne,auunH e 1935 r - Tp . /fl1�, M .. , 1941, Type 3JIT8HCKHX nJJeM H 

. 
· · · 

w Bbln. 16, C. 75 1 17: K H c e JI e B c. B llpl'BHRR HCTOpltR I0>1<HOll C1t61tp11 npeJI.nOJiaraeTCH HCCJJej],OBaTb. B03MO.li<Hble HCT04HHKH Cblpb ' 
M .  1951. 515 c. TeppHTOpHaJJbHOe pacnoJJo.li<eHHe H KOHCTpyKu�11 Cblpo.n.yT· .. •i K y  6 a p e  a B. 11. ApxeoJ1?r114ccK11e namtTHHKH Kow-Ara•1cKoro HblX ne4eii ;  TeXHOJIOfH!O noJJy4eHHH H KY3He4HOH o6pa6oTKH paHOHa. B KH.: Apxeo.�OrH•teCKllfl no

.
11c1< (CeeepHa!I A:i11R) HOBOCH · >KeJJe3a H CT8JJ H ' cTeneHb pacnpOCTpaHeHHH MeTaJIJIH4eCKHX 611pcK, 1980, c. 85 89; K y  6 a p e e  B. Jl .. 5 a K w T Cl> 5. Apxeo.10r114e- • • 

CK lle n8MRTHHl(ll \1e>1<JJ,ype4bfl 6ap6ypra3bl II 10cTblJl3.- 1138. Cl161tpcKoro H3.n.e.1 m1; nHCb'.\leHHbie H 3THOrpacj>H4eCKHe ,ll8HHble 0 M2· 
oTaeMHllR A H  CCCP, 1976, J'i°2 J .  Cep. o6wecTB. HayK. Hoeoc11611pcK. Tep11aJJbHOA H JI.YXOBHOH .KYJJ hType KOl!eBblX nJJeMeH. 1976. ebln. I.  c.  94-98 Hay4HaH HOBH3Ha Hcc.1e.n.osaHHH 3aKJJI04aeTcH s TOM, •3 E JI 11 " B. H . . 3 11  H R  K o e  H. M. Pa3eeJJ,ott11ble pa60Tbl e ropHoM l!TO npaKTH'lecKH snepsbie : I )  Bbl.UeJieH 8 npouecce H3yl!eHIUJ AnTae. B KH.: ApxeoJ1or114ecK11e OTKpblTHR 1976 r M., 1977. c 202 • • • 11 203; 3 11 H H K  o e H. M Textto.1or11R npoHJeo.u.crea >1<c.1eJH1>1x npeii.MeToe HeH3SCCTHblH pa Hee ropHO-MeT2JIJJyprH4eCKHH pa HOH 3nox 
E.1blKaeecKoii KOJ1J1eKu1111.- B KH.: IOmttaR C1161tpL a cK H<j>o-capMaTcxyw p a ttHero cpe.n.HeseKOBbfl s 10rO·BOCTOllHOH 48CTH A.J!Tasi;  
:inoxy. Ke�epoeo, 1976, c. 106- 114. 0 H iK e l1cc.1cii.oea1t11e 11a�un- 2 ) sse.'1,eH 8 Hay4Hb!H  o6opOT secb KOM n.'!eKc naMHTHH· ll llKOB 4ep11011 MeTa.1JJypri111 B ropHOM A.nae B Kii.: Apxeo,1or114ecK1te OT KOS MeTaJJJJyprn H AJIT2fl, H e  HMelOIJ.lHX nps:I!1.1blX aH a.riorHH KJlblTHR 1977 r . - M .. 1978. c 231 232: O 11 >1< e l1ccJJeAOea1111e ropHo R COR • H epaType· \H'raJ1nyprn<iecKoro ueHTpa e rop110M A.1JTal' - B KH.:  ApxeoJJorn4ecK11(' E'TCKOH apxeoJJor114ecKO JI HT , 
OTKpi:>ITllfl 1978 r M .. 1979. (' 225 226: 0 II iK e. fk.'KOTOpble oco6eH HOCTll 
Ml'TaJJJ1ypru11 >1<e..1e3a e 10ro-eocTO'IHOM A.nae :>noxu p a1rnero cpe.u.Heee· 44 X o a H r  B a  H K x o a H. YepHaJl MeTaJJ,1ypr11J1 11 MeTa.1JJ006pa601-
KOBb!I. B KH. :  llpo6JJCM bl 3 anaA110-c11611pcKoi1 ;i pxeoJJon111 . Hosucu Ka .. 3 1  c. 

611pcK, 1981, C 120 123. 
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3) nocTas.JJeHa H Ha  oc1-t0se ecTecrneHHbIX HayK peiueH 
npo6.1eMa MeTa.Mypri111 H \ICTa.1.-1006pa60TKH me.1e3a H 
A.Hae s V l -X BB. ,  s 4acrnocn1: a )  nposen.eHbl XHMH4eCKH 
H TepMH4ecKHe aHa.11 113b1 )l{e.ne3HbIX WJ18KOB 11 PY!!. A.nTaH 
6) MeTa.n.1orpacpH4ecK11 113y4e11a ocHOsttaH �1acca 113.ll.e.n11 
H3 4epHoro M eTaJwa, np011CX0,ll.HlllHX cpaKTH4eCKl1 113 see 
H38eCTHblX apxeo.rtOrHLlec1<11x naMHTH H !<08 A.nTas:l; s) 11a oc 
HOBe XHMH4eCKHX. TepM!!4eCKl1X H :'vlCTa.rrnorpacpH4eCKl1X atta 
.'1 !!308 peKOHCTP) HpOaaHa TeXHOJJOfHH 4epHOH MeTa.'JJlyprn 
H I<Y3HC4HOro peMecJJa 8JJT8HCl<Of0 ttaceJJeIHIH; 

4) ocyLUeCTBJJeH aHaJJH3 CXO,D.CTBa H p33.'JH4HH rexHOJJO 
rHH >1<eJJe30Ae.naTe.JJ bHOro 11 >1<e.11e3006pa6arb1Ba10LUero npo 
11380,ll.CTBa A.nTaH 11 conpeJl.C.%HblX TeppHTOpliH ;  

5 )  nocras.1eHbI 11 peweHbl 1 1eKOTOpb1e npo6.1eMbI po.n 
peMec.na H peMec.neHHl1KOB B COU118.'l bH0-3KOHOMH4eCKoA 
cTpyKType a.nrnHcKoro o6LUecrna. 

TeopernlfecKOH 11 -.,1eTono.1or114ecKOH ocHoaoA Han 11caHH5' 
MOl!Orpacp1111 HBHJ!HCb OOJ!O>KeHl1H M8pKCl13Ma-JJeH HHl13M8  d 
pOJIH 06LUecrae1tHOrO np0113BOJl.CTBa 8 p83BHTHll 4e.nose4e? 
cKoro 06LUecrna. 

K. MapKc H ¢. 3H re.nbc yKa3b!Ba.111, 4TO nepsbIM 11cTop11 
4eCKHM aKTOM 6bIJ!O np0113BO.ll.CTBO cpeJJ,CTB, He06XOJJ,11Mb!Xl 
AJIH Y.ll.OBJJeTsopeHHH  noTpe6HOCTeH JIIO)l.eH ,  npOH3BOACT8 
MaTepua.JJbHOH >KH3Hl1 45• 51 8JJHHCb OCHOBOH >KH3Hl1 Jl lO.ll.eH 
o6LUecrneHHOe npo11300.ll.cTBo s1<.n104aeT 0 ce6H npouecc 03a11 
MO,D.eikTBl1H 4e.11oaeKa c np 11pO/lOH H COBOKynHOCTb B03HH · 
K810LUHX np11 3TOM 3KOHOMH4eCKl1X OTHOWeHl1H. npH4e�f; 
K. MapKc no.11.4epK11aa.n Hepa3pbIBHYIO CBH3b :i.1e>1<.11.y co6oii: 
.usyx CTOpOH 06LUeCTBeHHOrO np0113BO.ll.CTBa: npOH3BO.ll.HTeJJb
H blX C HJl H npOH380JJ,CTBeHHblX OTHOWeHHH H BeJJ.YWYIO pOJJb 
nepBblX B HCT0pH4eCK0"1 pa3BHTHH.  fOBOpH 0 p83BHTHH npo-
11380,!l.CTBeHHblX Cl1.i1 , OH 0TMe48Jl, 4TO ypoaeHb HX onpeJJ.e
JIHeTCH cTeneHblO 06w.eCTaett11oro pa3JJ,CJJe1111H TPYJJ.a, pa3BH· 
Tl1eM cpeACTB Tpy.a.a, npe>1<11.e scero Tex11HKH, a TaK>Ke npo 
H3BOJJ.CTseHHbrx H8BhIKOB 11 Hay411b1x 3Ha1 1 11 i1  .n10.11.ei1 .  C.neAO· 
aaTeJJbHO, aocnpo113seJJ,H noCJJeJJ.HMe, MO>KHO cyJJ.HTb 06 yposHe 
npOH380)l.HTeJibHblX CHJ! H COOTBeTCTBYIOWHX HM npOH3BOJl
CTBCHHbl)( 0THOWeHl1H. «TaKylO >Ke B8>KH0CTb, K8K)!O CTpoe' 
HHe 0CT3!!KOB KOCTeH H MeeT JJ,JJH 113y4eHHH opra11H33UHll 
HC4e3HYBWHX >KHBOTHblX B H.LJ.OB. OCT3HKH cpencTB Tpy.n.a 
11"1('IOT ll,.151 113y4eHHH HC\le3H)'BWHX 06weCTae1rn0-3KOHO· 

·� fv\ a p K c  K.. 3 H r  e :1 b c <!>. lle\1!.'UKatl 11,'.ll'O.�Orlitl. 
311re.1bc <!>. Co4. 2-e 113.l .. r. 3. c. 2 6. 
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MapKc K .. 

\Hl l)t'l'KHX cpopM8UHH. 3KOllOMH4eCKl1e 300Xl1 pa3J111 4a lOTCH 

He reM, \ITO npOH3BO,ll.HTCH, a TeM, K8K npOH3BO.ll.HTCH, K8KHMH 

cpe.acTBaMH rpyJla. Cpe.ncTso Tpy.a.a He TOJJbKO Mep11JT0 pa3-

Bl1TliH qeJJOBe4eCKOH pa6o4ei1 CHJlbl, HO H nOK833TeJJb Tex 
o6wecTBeHHblX OTHOWeHHH, npH KOTOpblX cosepwHJJCH 
TPY.LJ.»,- n1-1caJ1 K. MapKc 46. 

l1cT04HHKOBOH 6a30H H3y4eHHH >KeJJe30.ll.eJJaTeJibHOfO npo-
11380,!1.CTBa HBHJJHCb M8TepHaJJbl apxeo.norH4eCKHX 3KCneJJ,H
UllH ,  npoaeAeHHblX aaTOpOM H3CTOHw.ei1 pa60Tbl B Te4eHHe 
no.1esb1x ce301100 1 976- 1 979 rr.: }){eJJe3Hbie PYJJ.bI, ApeaecHbie 
yr.JJH ,  CblpOJJ.YTHble ne411, >KeJJe3HCTbJe WJl8KH, BOCCT8HOB
.1e1rnoe >1<e.ne30 (Kp11Ubl) . Bcero 6h1J10 113y4e110 30 naMHT-
11111<00 4epHOH MeTa.n.nypr1111, HaXOJJ.H W.HXCH a Kow-Ara4-
CKOM paHOHe fOpHO-AJIT8HCKOH 8BTOHOMHOH 06JJaCTH . 

B oCHoay H3yl.leHHH MeTa.n.noo6pa6aTbTBa10w.ero ( KY3He4-
11oro) npoH3BOJJ.CTBa .nern11 apxeo.norH4ecK11e M aTep11a.nb1, 
co6paHHb1e pyccKHMH H cosercKHMH 11cc.ne)l.osareJIHMH  A.nraH 
B Te4eHHe noc.neJJ,HHX 1 20 JieT 3KCneJJ,HUHOHHblX pa6oT: KOJl

.1eKUHl1 B. B. PaAJJOBa, c. Yi. PyJJ.eHKO, M. n. fpH3HOBa, 

A. A. raspHJJOBOH, M.  r. E.n bKHH8 ,  B . .u. Ky6apesa, B. A. Mo

rHJlbHHKOBa, .u. r. CaaHHOBa, c. c. 4epHHKOsa. J.13y4eHHbie 

MaTepHaJJbl xpaHHTCH a J.111cTHTyTe apxeo.nor1111 AH CCCP, 

focy.napcrneH HOM HCT0pH4eCKOM My3ee, focy.n.apCTBeH H0\.1 

3pMHTa>Ke, I1HCTHTyTe 11CT0pHH ,  cpHJJOJJOrl1H H cpHJJOCOcpHH 

CO AH CCCP, My3ee apxeo.nor1111 H 3THOrpacp11 11 C11611p11 

ToMcKoro rocyAapcTBe1111oro y H11sepcHTeTa, My3ee apxeo

JJOrHH CH6HpH KeMepoacKoro rocy.ll.apcTBeHHOro y H 11aep
c11TeTa, BHHCKOM, rop110-AJJT8HCKOM, npoKOnbeBCKOM, YcTb

KaMeHOropcKOM KpaeseJJ,4eCKHX My3eHX, ropHO-A.r!TaHCKOM 
neJJ,HHCTl1TyTe. 

B o6wei1 c.no>KHOCTl1 aaTopoM pa60Tbl npoaeJJ,eHo 2 1 6  
M HKpOCTPYKTYPHblX a11aJJH30B H3.ll.eJJHH ,  npOHCXO.llHLI.lHX c 
naMHTHl1KOB A.r!TaH, H 1 1 6- c conpeJJ,eJJbHblX repp11TOp11H. 
UeHHble cseJJ,eHHH AJJH Han11caHHH HCcJJeJJ.osaHHH 6b1.n11 no
l.lepn11yrb1 113 011CbMeHHblX H 3TH0rpacpH4eCKHX HCT04H11KOB, 
38MeTOK nyTewecTBeHHHKOB, cpOJJbKJIOpa, 3Kcnep11MeHTaJlb
llblX JJ,aHHbIX no sbm.nasKe )KeJJe3a cb1pOJJ.YTHblM cnoco6oM 
Hcc.1eJJ,oaaTCJJei1 5. A. Ko.n4HHa,  IO. C. Kpyra, M. PaAsatta, 
P. n.neti11epa. 

Y411TbIBaH, 4TO >1<ene30.ae.naTCJJbHOe 11 >1<e.1esoo6pa6arb1-

i G  M a p  K c  K. Kan11raJJ: Kp11r11Ka nOJJHTU4ecKoii ;KCJHOMH ll.- MapKc K., 
311 reJJbC <!> Co4 2 e 113.il .• r 23. c 383. 



aaJOw.ee np<Hl3B0,LlCTDa HMCJl H CllE.'UIHf>lPll'CKHe .n.1fl KaiK,'l.Or 
TCXHOJJOflil!CCKHe oco6e1111ocrn, o5opy.nouanHe H H HCTPYMCll 13a H OTXOJJ.OB MCra.r1.1Jypr114CCKoro npouecca ( uwaKOB ) ; BOC· 
npH HCCJJCJtOB8HHH HX 6bl,1 H npHMCHCllbl pa :iJHftlHblC MeTOJtHKH 11pOH3BC,'].CH UC Ha OCHOBe nO.'IY4CHHblX .n.aHHbl X  TCXIWJ10nI· 
113JIO)l<CHHC KOTOpblX ,[l.aCTCfl B COOTUCTCTBYIOlllHX rJJ aeax IJCCKOH cxeMbl H onpen.eJJCHHe ypOBllfl pa3Bl1Tl1fl MCT8JJJJypnrn 

OpH nan11caH11 H  MOIH>rpaqnrn nCTpCTHJTHCb onpCJJ.CJJCli ii<CJTC3a 11a A.nTac n VI-X BB. 11. 3. 
Hble TPYJJ.HOCTH .  TaK, B XOJl.C 11ccJJeJtoBa11Hsi cb1pOJJ.YTHblX ne 
lJCH, B Cl·l.'ly �x cneuHcj:>HKl1 KaK naMHTllHKOB 4CpHOH MCTa.1 
J1ypnrn (orcyTCTBHC Ky.'l bTYPHOro c.nosi ) ,  0611apy}l(CHO cpas 
HHTCJlbHO M 8JIO JJ.8Tlipy101uero MaTepH 8Jl<l,, <JTO 38TPYJJ.HH.1 
HX T04HOe xpOHOJJOrH4CCKOC onpe11.eJ1e1me. Ba}l(HOC 3Ha 4em1e J].J!Sl pa3pa�OTKH TCMbl HMCCT Bbl60p 

B npOLlecce or6opa MarepHaJJa .n..u i MeraJ1J10rpacj:Hfl!C· MeTO.llHKH, n pe.n.crasJJmome11 co6011 cosoKynHocrb cnoco6os 

CKHX HCCJJCJJ.OBaHHH n pe.n.noJJara.FJOCb H3Y4HTb TCXHOJJOrH BblffBJTCIHIH u o6pa60TKH He06XOJJ.HMblX JJ.8 1 1H blX,  Ha OCHO· 

KY3HC411oro peMec.'!a Ha A.nae no TpCM ncpHo.n.a-.i, B blACJJeH - eau11 u  KOTOpblX peK011crpyupyeTcH a ueJJOM npouecc npOH3· 

HblM A. A. faB pHJJOBO H :  VI-V I I  BB. ,  VU-V I I I  BB. Ii V I I I  
BO.llCTBa }l(C.1e3 a .  

x B B .  0)lH8KO llJIOXafl coxpaHHOCTb MCT8JIJJ H4CCKHX H3.llCJI HH 
J.1cxOJJ.HblC .ll81lllblC u3y4e��

.
11Sl CblpOJl.YTHOfO 11pouecca:  KOH-

38CT8BHJJa crpynrrnposan. MaTepH aJJ no .lll3Y M  x pOHOJJ(lrJi. CTPYKUH H  CbipOAYTHblX nel1e11, o6p83 UbI }l(CJJC31fblX wJJ aKOB, 

l!CCKHM rpyn n a M :  VI VI  I I  BB. 11 V I  I I  x BB . J.1cxOJl.H H3 py.n. • .n.peac5Horo y rJ !Sl - B L>IHBJJflJ!HCb B xoJJ.e noJJeBbIX He· 

Toro, 4TO npo6.�eMa couH aJJ 1.>H0·3KOHOMHl!CCKoro pa3BHTHH 
cJJeJI.osainrn.  Oco6�c JH84e1rne np11 3T_?M HMe-:_o soccTaHOB· 

K04eBHHKOB CJJO}l(Ha Ii MHOrOnJJ aHOBa, 8BTOp 11e 11pcreH11yer 
r!CHHC KOHCTPYKUlll1 Cblp0,11.YT�blX nelJCH pa3HOH creneHJoI CO· 

Ha IlOJJHOry ce OCBCLUCHHfl, 1160 3TO MO>KCT 6b1Tb OCYLUCCTB.IJC· 
pa1rnOCTH, Hrpaaurnx B8}1(HCHWYIO po.% B TCXHOJIOfH4CCKOM 

HO JJHWb COBMeCTHblMH ycHJJ H SlMH MHOrHX cnet H8JJHCT0 
n pouecce. B XOAC n o.1eBblX pa6oT np0 113BOJ].HJJOCb ITOJJHOe l B. HCCJIC)J.0B8HHC I1C4CH nocpeJJ.CTBOM cj:>HKCHpOsa�lllSl C0CT8B·  

T JI A B A I 
)l(EJI E30,ll, EJ1ATEJl bHOE n PO H3 80,ll,CT80 

JJSllOUlHX K0HCTpyKTl1BHblX 3JJCMCl1TOB, f"18BllblMH H3 KOTO
pblX HBJJSlJJllCb: pa6o42Sl K8Mepa, B03JJ.YXOJJ.YBHOe ycrpoiicTBO, 

OpHOBOe OTBepctHe co W.'JaKOOTBOJJ.HblM Ka HaJJO:vl H npe.n.rop
OBOe yrny6JJeH11e. DpH H3Y4CHllH pa604eH Ka Mepbl onpeAe
HJJ acb rexHOJIOrHSl ee H3f0TOBJJCHHH, cj:>HKCHpOB8JIHCb see 
apa MCTpbl, I103BOJJSllO!ilHC onpCJJ.CJIHTb BllYTpeHIIHH  06beM .  

Bo BTOpoii ITOJJOBHHC I TblC. H .  3 .  nJJCMCHa HaceJJHBW HC nocJH.' p8C411CTKH Cbtpo.n.yrno1'1 nelJH 60JJbWOC BHHM8 HHC 
AJJTaH,  y>1<e 6b!JJH 3Ha KOMbl c }KCJJe3oM, npoH;BOJVI 113 Hero .llCMlJTOc b  BHYTpC1rneii noscpxHOCTH pa604eii KaMepb1. Dp11 
opy.n.11H TPY.ll.a ,  opy>K11e, np11Ha.nne}l(HOCTH KOHCKOH c6pyH CMOTpe r.rnH SJHOH noBepxHOCTH UJaXTbl B blSlB.�HJJacb cTeneHb 
H Jl.0M8 W HIOIO yrnapb. Bee onepauH H ,  CBH3aHHbTC c np0113BOJ].· e npoKaJJe11HOCTH Ha BCCM n pOTH>Kemrn, C llll3Y J].Osepxy. 
CTBOM MCTaJJJJ H4CCKHX H3J].CJJ HH,  ACJJHJJ HCb Ha .llBC CT8.llH H : c oco6oH TlllaTCJJ bHOCTblO p8C4 11W.8JJ0Cb H cj:>HKCHpOBaJJOCb 
l ) noJJy4e11He ca Moro MCTaJJJJa "3 PYAhl ; 2) H3roTOBJJCHHe 03JJ.YXOJJ.YBHOe ycTpoikTBO 1<aK OJJ.HH 113 B8>KHeiiwHx 3JJC· 
H3 Hero nyTeM COOTBCTCTBYIOLUCH o6pa60TKH npCJJ.!'Y!CTOB BO· CHTOB CblpOJJ.YTHOH ne4H. Hcop.n.1mapHOe OTHOUJCllHC K B03-
opy.>KeHHH, rpy.n.a H 6bl'f8. J.13y4CHHe nepBOH H3 HHX - )l{CJIC- yxo.n.yBHOMY ycTpOiicrny o6M1C llSlJJ0Cb T8 K}l(C TCM 06CTOfl-
30.llCJJaTeJJbl!OrO npOH3B0.llCTBa - H COCTaBJJSlCT co.n.ep>KaHHC CJJ bCTBOM, 4TO o6Hapy>KCHH8H KOHCTPYKUllH Jl.O CHX nop 
.n.aHHOH rJJa Bbl. JC BCTpClJaJJacb B apxeOJJOrH4CCKOl1 n paKTHKe Hawe11 CTp8Hbl. 

CocT8BHblMH l!acTHMH HCCJTCD.OBaHHH npo6JJCMbl >1<eneJo- XHMHl!eCKHH cocras PY.ll. 11 wJJaKOB HccJJe.n.osaJJcfl B JJa-
)l.CJJaTCJJbHOro npOH3BO.llCTBa 8JJT8HCKHX nJJeMeH HBJJHJJ HCb  6oparnpttb1x ycJJOBHHX.  L{Jrn J1a6oparopHbIX HCCJ1C.ll.OBau11i1 
Bb16op MCTOJlHKH, aHaJJH3 OCHOBHblX HCT04HHKOB, 118 OCHO- Ka>K):lOH CblpOJJ.YTIIOH nettH OT6HpaJJHCb COOTBCTCTBYIOlllHC 
sa 1111H KOTOpblX MO}l(HO CY.ll.HTb 0 npOH3B0ACTBC )l<CJJeJa H8 6po3(lbl. Oc110BHhlM MCTOJ].OM onpe.n.eJJCllHH HX COCTasa 
A.Hae: >Ke.1e311b1x py.n., CblpOJJ.YTHblX rOpHOB, o6pa3itOB ronJTH- BJJHJICH KOJJH4CCTBCHHbIH XHMH4CCKHii aHaJJH3 H a  OKHCJJbl : 

eO, Fe203, FeaO.i, Si02. Ab0:1, CaO, MnO. MgO, 
2 0 
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me g KU.� H <1eCTBO LUJl a K a ,  no.11 y4ae�10ro H3 1 00 Kr llCXO.ll,H O H  P20s, S02. H a  ocHos a H H H  noJiy4eHHblX .ll,a H H bl X  MO.>l<Ho 
• p\'.ilbt ; I - Ko.1114ecTSCHHOC sb1p a .>1<e H 11e X H M H4ecKoro a H a.� 6bIJIO CY.ll.HTb o Ka4ecTse ynoTpe6m1eMOH aJITa1kKHMH Me-

.1�13a Ha 3aKJ1Cb 11<e.ne3a s lllJl a Ke; m - MOJteKyMtpHblH TaJJJJypraM11 11<eJ1e3HOH PY.ll.bl, KOJIHqecTae B b!XO.ll.a q�1cToro 
sec >1<e.1e3a s 33KHCHO\J cocTOfH1 1111 ( FeO) ; r - \WJieKy-11<eJ1e3a, HcnoJJb30saH11H s npOH3SO.ll.CTBe cpJ1 10coa. 

( F 0 )  oe .1SipH blH sec 33KHCH 11<e.11e3a e ; s - KOJIH4eCTBeHH Cepbe3ttoe 3 H a 4e H He B peK0HcTpyKu1111 npouecca noJJy -
Bbipa>KeHH <'  XH'1!14ecKoro a 11 a.1113a 11a OKl1Cb >1<e.11e3a B 4eHHfl MeTaJJJJa H MeeT onpe.ll.eJJeHHe TeMnepaTypHoro pe11< H M a  m.,aKe; 1 _ \lo.1eKy.rnp!lblH sec OKHCH 11<e.11e3a (Fe203 i ;  nJJaSKH. nocJJe.ll,Hee ocymecTBJlflJIOCb H a  0CHOB3Hl1 H  3KCne- k - MOJJeKYJJ fl p H bl H  sec >1<e.11e3a ,  H2XO,llfllUerocH s O�HC-p11MeHT2Jl bHblX nJJ a SO K  0T06 p a H H bl X  w,1aKOS s MycpeJi bHblx 
HOM C0CT0fl!l l111 ( Fe203) ne4ax «CWBJ1» 11 «C11J111ToaaH-2». 
3aTeM no.n.c4l1TblaaeTcH Ko.1114ecTBo 11<e.1e3a a 1 00 Kr PYJJ.bl HaJI11 4 11e .ll,a H H blX o KOHCTPYKUKflx c blpO.ll.YTHblX ne4eA, ( p ) :  coCTaae H CXO.ll,HOH P Y.ll.bl 11 wJJ aKos 11 TepMH4eCKHX a H aJJH3ax i .  1 00 . m u - I 00 . k n03BOJJHJIO .ll.OCTaT04HO noJ1110 peKOHCTpy1tpoaaTb A peaHHH + _____ = p .  MeTaJJJ1ypr114ecKHi1 npouecc s coaepweHHO He113aecTHOM 100 . r 1 00 .  t paHee nine CblpO.ll.YTllblX ne4ej1 11 Bb14HCJ1HTb KOJIH4eCTBO r.ll.e i - KOJJ H4eCTBeHHOe Sblpa1K e 1111e X H llHl 4 eCKOrO aH2JIH33 

OOJJy4aeMoro aJJTa ikKHMH MeTaJIJJypraMl1 MeTa.11JJa 11 WJJaKa H a  JaKHCb 11<eJJe3a B pyAe; LI KOJJ H 4CCTBeHHOe Sblpa-H3 HCXO.ll.HOH PYAbl. .>1<eirne X H M H4ecKoro a11a.�11 3 a  ua OKHCb 11<eJJe3a B py.ll.e. l1c411cJ1eH11e KOJJ1 1 4ecTBa BbIXO.ll.a 11<0eJJe3a 11 WJJ_a Ka np�- Ta K H M  o6pa3oM, 113 1 00 Kr P Y.ll.bl no.1 y 4aeTcH 4HCTOro ao.n11JIOCb n o  MCTbAHKe, npe.ll.JI011<eHHOH A. A. 5a H KOSblM . i!<e.rie3a p-h . Tip H  '.3TOM. Kai< 6 w10 noKa3aHO, 06pa3yeTcH Y4HTblaa SJ ,  4TO a pa6oTe A. A. 6ai1Koaa n p 11ae.ll,eHbl JJ H W b  g Kr w.1 aK a .  pe3yJJ bTaTbl pac4e·roa, npe,llcTaBJJfleTCfl UeJJeC006p33 H blM il•1fl onpeAe.1eH l!fl aepOSIT llOrO npH\leHeHHfl cpJJIOCOB np11 noKa3aTb HX nocJJeAOSaTeJJ bHOCTb. llJifl Y.ll.06CTBa pac4eT bl n.1 a a Ke p)'.ll.bl He06XO.ll,H M  y4eT npoueHTHOrO COOTHOWeHHfl noKa3a Hbl a 6yKaeHHOM Bbtp a>KeHH H .  
• co.11.ep>K aH H fl  wJJaKoo6pa3y10uu1x KO'>rnoHeHTOB ( Si02, CaO, Ha octtoaatt1111 x H M H 4ecKoro a ttaJJH3a HCXOJl.HOH PYAt::! Al2Q3, MgO) 8 w.ri aKe no cpaaHeHmo c co;i.ep11< a H HCM HX nO.ll.C4HTb1saeTcfl KOJJH4ecTBO 111Jia K006pa3y10m11x n pu\1ece11 8 np11roTOBJJeHHOH .ll,.1 H n.1 a BKli PY.Ubl. ( f) B 1 00 Kr PY.ll.bt: TaKHM 06pa30\1, ocHOBHblMM MeTO.llaMH no.1y4eHHfl He-f = a + b + c + d+e+n . . .  , o6xOD.H\lblX .!l..fJ51 llCCJJe}lOB a H H fl  HCXO;'.lHblX H KOHe4HblX ,!J.2H-rne a ,  b ,  c. d. e KOJJ H 4eCTaeHHOe B b1 p a 11<ett11e X H M 114ecKOrO HblX HBll.1HCb:  onpe)le.rie1rne napaMeTpOB H KOHCTPYKTHB!lblX 

a H aJJH3a OKHCJIOB: S i02, Al203, MnO, MgO, CaO. oco6e11HOcTeA npo113oO.ll.CTSt'HHblX coopymett 11 !1, x11� rn4ecK11e 
lliJJ a K  COCTOl1T H3 66,51 % OKl1CJIOB 11<eJJe3a ( Fe203, H TepMH4eCKHe a H8.11113bl KOMflOIH'llTOB n.1 a B KH 11 M3TC�1aTH-

Fe0) H COOTBeTCTBeHHO 33.49% n p H Mece?i. 4C'CKJ1e pac4CTbl, KOHC4HblX pe-3y.rtbTCITOB 1KeJJC30)leJ1aTeJJ b-
CJJenoaaTe.1bHO, KOJJH4eCTBO WJ13Ka 113 I 00 Kr HCXOJl· HOro npOH3B0.ll,CTSa. 

HOH PY.Ubl ( g )  
f · I 00 

33,49 
TipH 3TOM ua WJJ aK006pa3o a a H 11e yxOA11T 4 HCTOrO >KeJ1e3a 

( h )  
g ·  I ·  m 

1 00 ·  r 

g ·  S ·  k 
+ ---- = h. 

I 00 · t 
1 5 a ii K o  a A. A. <l>n3HKO-XH\tH4ecK�1C OcHOabl cnoco6oa npflMOro a� 

CTaHOBJll'HllR iKCM3a H3 PYJl.- Co6p. Tpy.11oa, T.  2.- M .. 1949, c .  3h 
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)l(eJte3Hble PYJJ.bl A.rnasi 

>Ke.'1C3opy;i.Hble \1C'CTOpOm)l.e11 11H 11 pyJJ.onpOHB.1ettHH H a  
A.nae M HOf04HCJJCll Hbl. 0�113KO pacnpOCTpaHCHbl H e p a B HO
:\repHO ( p 11c .  I ) .  KapTorpacpu poBa H 11e H x  noKa3b1BaeT. 4TO 
Ha 60.1bwei1 43CTH Tepp1nopu11 A:naH py,u.Hbte \1eCTopo11<;le
llHH OTCYTCTB)IOT. VIJBCCTHbl(' B H3CTOfllUeC ape\1fl '\.leCTOpO>K
.ilCHll51 .'lOKa.lH3 )  IOTCH B Tpex paHOHax:  10f0-BOCT04110\J, 3 a na!l.
llO\J H ceaepO-SOCTOllHO\l. 



MecropooiciJeHu1i JOCo-aocrottHoao pauoHa 

B ioro-socT04HOM paHOHe 3 aqn1Kc11posa tto OKOJIO 65 MecTo 
po)!{neHHH H py.n.on pOHBJ1eHHH.  Ha1160J1ee KpynHbtMH 113 HH 
51BJl5llOTC51: 

P Y .n. o n p o 51 s JI e H H 51 s e p x o s b e s p. K a JI r y-
T bl. reoJ10r114ecK11e H3y4eHHH s sepxOBb51X p. KaJ1ryTb1 npo
BO.ll.HJIHCb reoJ1oro-cbeM04HOH napTHeJ1 3CrY non pyKoso.n.
CTBOM B. A. MapTbtHosa . B yKa3flHHOM pai'.ioHe OTKpblTO 
KpynHO: reJ1

K
e3opy.n.HOe MeCTOpO)KJJ.eHHe H OKOJIO 1 0  py.n.onpo-

51BJleHHH . amyTHHCKOe )!{eJte3opy ,ll.HOe MeCTOpO)!{.ll.eHHe 
pacnoJtO)!{eHo B sepxOBb51X p. CTpasoi'.i KaJ1rYTbl 11a BbICOTe 
2700 M ( p11c. I ) .  )KeJ1e3opyJJ.HbTH ropH30HT MOW.HOCTblO 4 1 -
48 M npocJ1e)!{HsaeTc5I H a  npOT51)!{eHHH 2,5 K M. OH n pe.n.
CTBBJleH CJIOHCTblM KpeMHHCTO-rJJH HHCTO-reM aTHTOBblM H 
nopo,11.aMH 3. XHMH4eCKHH aHaJtH3 PY.II.bl nOKB3b!BaeT ee co
CTBB: py,11.noe )!{eJ1e30 - OT 1 4,75 .no 34,5%, 3aKHCb )!{eJ1e-
3a -0,85- 1 ,66%. fJIHH03eM -7,25- 1 3,7%. KpeMHe3eM -
40,39- 55,5%. MapraHeu. - c0Th1e JJ.OJtH npou.eHTa 4 •  8hlwe
Ha3saHHb1e 1 0  py.n.onp051BJleHHH )!{eJJe3a pacnoJ10>1<eHb1 s 6ac
cei'.iHe p .  KaJ1ryrbt. 

Y t.J a c T o  K P y  JJ. H bl 11 Jl o r  06cJ1e.11.osaH Kow-Ara4-
CKOH _;eocp113114ecKoH naprnei'.i ropHo-AJITaiicKoH: reocf>H3H· 
4ecKOH 3Kcne,11.HU.HH no,11. pyKoso.11.cTBOM H.  K. K03blpHHOH. 
MecTopo)!{.n.eHHe pacnono)!{eHo Ha BblCOTe 2400 M, s 45 KM 
OT c.  Kow-Arat.J (pHc. 1 ) .  Py.n.Hoe TeJIO, MOUlHOCTblO or 5 
.11.0 40 M, npocJ1e)!{ HsaeTcH Ha npoTH>KeHHH 2 KM . PyJJ.HbIH 
MHHepaJJ npe.11.cTasJ1eH reM aTHTOM c co.n.ep)!{a1rneM )!{eJ1e3a 
OT 35 no 45,23%.  Cpe.n.H Hepy.n.Hwx MHHepaJ1os npeo6na.n.aeT 
KBapu. 5. 

B6J1 H3H onHcaHHOro Y'l8CTKa s 6accei'.iHe p .  AJJa tt.n.pblK, 
B JIOry 6apaTOJI, Ha yt.JaCTKe KpacHaH fOpKa, B sepXOBb51X 
p. BapaTy, B o6w,eA CJIO)KHOCTH HB npOTH)!{eHHH 23 KM, 
pacnoJ1aralOTC5I CBBJJbl H KOpeHHbie BblXO.ll.bl >1<eJ1e3HblX py.11. . 
Ha reppHTOpHH 3Toro opy.11.Hemrn, KpOMe reMaTHTOBblX, 11a
XOJJ.5ITCH TaK)!{e reMaTHTO-MarneTHTOBbie PYJJ.bt. 

Y 4 a c T o  K Jl o r  A K  c a  ii pacnOJIO)!{eH s 45 KM K 

2 >K e.n e3opy./l11ble MeCTOpOll(.!l('HHH A.nae-CaHHCKOH ropHOH 06J1aCTH 
M .. 1959, T. I ,  Kii. 2, c. 35. 

. 

1 TaM lKC. 
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' Ta,1 lKe, c. 36. 
� TaM lKe, c. 37. 

t0r OT c. Kow-Arat.J .  YKa3BHHblH pai'.io.H 06
.
cne.11.osaJICH nap.� 

Y
. 3CfY s 1 96 1  r H fopHo-AJJTaHCKOH reocf>H3Ht.JeCKOH 

THeH . 6 
3KcneJJ.HU.Heii s 1 952 r. Ha Tepp11ropHH, nnow.aJJ.bIO 1 ,3 KM , 

pacnoJJaralOTC51 KOpeHHbie BblX0.11.bl H MHOf04HCJieHHble csaJibl 

reMBTHTOBbIX py.11. (pHc.  1 ) .  • 

5 a c c e ii H p. T a  p x a T bt. Pa6oTaMH w.'IHXTOBOH 

napTHH 3CfY B pyc.:'1e 3TOH peKH Ha npon1)!{eHHH 30 KM, 

.no BblXO,lla ee B l.JyHCKYIO CT�nb, npocJie)!{HBalOTCH MHOrO· 

q HCJJeHHbie o6JIOMKH >1<eJ1e3HOH PY.llhl. B sepxoshHX p. Tap

xaTbt, s6J1 H3H ycTbH p. KypoK, Kpyntthte 06J10MKH PY.llbl pac

noJ1ara10TC5I s 1 00- 1 20 M Han pycJ10M peKH. )KeJte3HbTe 

pY.llbl B 3TOM paiiotte npe.ncTaBJleHbl B OCHOBHOM MartteTHT?M. 

B e  p x o s b H p .  4 y H. B ttaCTOHw,ee speM51 pa HOH 

cJ1a60 113y4eH. CTmtCKH )!{eJ1e3opy.nHhtx MeCTOpO)l{JleH1H1 nna 

H.Hpy10Tc5I s Ha4aJ1e 80-x rr. Hano .n.yMarh, ttTO c pa3sep

Tb1B attHeM 9THx pa6oT 6y.11.yT oTKpblTbl HOBbte PY.llHbte TeJ1a ,  

TaK KaK reOJJOrH4ecKaH o6cTaHOBKa B 3TOM p a HOHe attaJIOfl14-

Ha BhiweonHcaHHbIM Tepp1nopH5IM. KpoMe TOro, apxeoJ10rH-

4ecKHMH pa6oTaMH s 6acce.HHe peK lOcThtJl. H 5yry3yH 06: 
Hapy)f{eHhl 06J10MKH )!{eJ1e3HblX py.n H a  naMHTHHKax YepHOH 

MeTaJ1J1yprHH, KOTOpble CBH)leTeJJ bCTBYKYr 0 HaJIH4HH MeCTHblX 

PY.llHhlX HCT04HHKOB. 
K y p a ii c K a H c T e n h. Bee H3BeCTHbie MeCTopo)!{.ne

HH51 npHypoYeHbl K cesepO-BOCT04110fl H 10ro-3anaJ1.HOH OKp8H

HaM KypaiicKOH cTenH ( pHc. I ) .  CpeJJ.H HHX ttaH60JJhWYIO 

113secTHOCTb HMeeT Ksa.npHHCKOC MecTopo>KJJ.eHHe. 0TKpb1-

Tbte s HacTOHw,ee speM51 py.nb1 npe.11.cTasJ1eHhl t.rnrneTHTOM. 

Co.n.ep)!{aHHe OKHCHOro >KeJ1e3a KOJ1C6J1eTCH OT 52, 1 2  .no 

6 1 ,07% 6. 

Mecrop001COeHwi 3anaiJH020 u ceaepo-3anaiJno20 p aitoHOB 

B cesepo-3ana.n110M H 3anaJJ.HOM paiioHax H3secTHO csbtwe 
1 30 MecTOpO)!{JJ.ettHH H pyJ1.onpoHsJ1eHH H  )KeJ1e3a.  

K o p r o tt c K o e  >1< e JJ e 3 o p y .n H o e M e c T o p o >K 
JJ. e H H e .  OcHOBHbte pa6oTht H a  3TOM MecTopO)!{JJ.eHHH npo
so.nHJIHch napTHHMH 3CfY no.LI. pyKoso.n.cTBOM 5.  H. JlanH
Ha  H 51. P. 3HJ1 b6epMaHa s 1 949- 1951  rr.  KoproHcKoe MecTO· 
po)!{.n.e1rne pacnOJIO>Ketto s cpe.11.ueM TeYeHHH p. KoproH, Jie-

• A ,,  H H c K 11 i1 H. H. )l(e.1c3111>1e PY.llbl 6accei1Ha p. Ky6a.llpb1. B Kii : 
Hoe1>1e .a.aH11ble no PYJJ.HblM n0Jle3Hbl\1 11cK011aeMblM CH6HpH Hoeoc116HpCK. 
197] .  C. 60. 
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BOrO n p HTOKa p .  llapblW, Ha BblCOTe 1 000-2000 M ( p 11c .  I ) .  
PyJJ.Hble TeJJa B cpopMe JJHH3 HJJ H nJJaCTOB .11.ocTHra lOT MOW.
HOCTH 4- 1 9  M . LlJJ HHa PYJJ.HOro ropH30HTa npocJJe)!(ttBaeTcH 
Ha n porn}l(eHHH 6,25 KM.  >KeJJe3ttbte P YJJ.bl V1ecTopo)!(.11.eH H H  
COCTOHT B OCHOBHOM H 3  reMaTHTa H KBapu�ITa . Cpe.11.H JJ.PYrHX 
HepyJJ.llblX M H HepaJJOB H M eeTcH rJJ l1H03eM - 1 1 ,5% 11 OKHCb 
KaJJbUllH - OT 0, 16 .n.o 0.77% .  Cpe.nHee co11.ep )!(aH11e py11.
Horo )!(e.1e3a COCTa BJJHeT 34,44 % . 

B e  p x H e- K e .11. p o  a c K o e  11 C p e .11. H e- K e 11. p o  B -
c K o e  )!( e JJ e 3 o p  y .n. H bl e M e c T o p  o )!( .n. e H 1 1  fl . Hc
cJ1e.11.oa aTeJ1 bcK11e pa60Tbl Ha 3THX MeCTOpO)!(,deHHHX npOB0-
.11.HJIHCb napnr n M H  3CfY no.11. pyKOBOJJ.CTBOM 5. H . .na n11Ha 
B 1 950- 1 95 1  rr. 

BepxHe- Ke.n.poacKoe MeCTOpO)!(JJ.eHHe pacnoJIO)!(eHO a 6ac
ceiiHe p . Ke.11.pOBKH, J1esoro n p HTOKa p .  KyM 11 p  ( p 11c. I ) .  
Pyii.11b1e TeJJa B cpopMe JIHH3 HJJ H nJ1acTOB, MOW.HOCTbto .:i.o 1 7  M ,  npoCT11pa 10TcH a 11.JJHHY ii.o 435 M .  Py.11.b1 11 a MeCTopo>1< 
.n.eHHH npe.11.cTaaJJett bl reMaTHTOM. Co.uep)!(aHHe py.n.ttoro 
)!(eJJe3a OKOJJO 25 % .  Oc110BHblM Hepy.11.H bIM M H HepaJJOM HB
JJHeTcH Kpe11me3eM 47,27 % ,  rJJHH03e1112 -4, 1 0 % .  06w,11e 
3anaCbl py.n. HC npeab!WaJOT 1 0-20 MJIH T. 8 

Cpe)l.He-KeJJ.pOacKoc MecTopo)!(.11.eH11e pacnoJJO)!(CHO TaK
)!(e B 6accei111c p .  Ke.11.posKH, a 2-3 KM OT BepxHe- Ke.n.poa
cKoro. BHH3 no Te4e1 1 11to. Mow.HOCTb PYJJ.HblX TeJJ H a  3TOl\t 
MeCTopo)!(.uett 1111 HH)!(e, 4CM H a  Bepx11e- Ke.upoacKoM .  

KpoMe on11caHHblX M eCTopo>1<.n.eH11H a 6acceiitte p .  KyM11p 
HM etoTCH MHOro411c.11eHHbl e  py.n.onpoHaJJettHH  )!(eJ1e3a. B 60.!Jb
WHHCTBe cJ1y4aea P Y.ll.bl a 1111x TaKoro )!(e Ka4eCTaa, 4TO H 
11a Bepxtte- Ke.n.poacKOM MecTOpO>KJl.C H H H .  YlcKJJJ04e1111eM flB
JIHeTcfl 6acceih1 p. We6Htox 11, Ha Tepp1-nopHH KOToporo 06-
Hapy)!(eHbI raJJbKH \ 13 rHenJTa . 

K o  K c H 11 c K H e )!( e .1 e 3 o p y .11. H bl e M e c T o  p o )!( 
.LI. e 11 11 H. l1ccJJenoaaTeJJbCKHe pa6oTbl 11a K0Kc1rnc1<0M MCCTO
po>1<.11.e111111 npoao.:i.11.111cb fopuo-A.nallcKOH reocp113Ht1ecKoi1 
3KCllCill1UHeH 8 1 9 5 1  r. llOJl. PYKOBOJJ.CTB0\1 n. c. YCKoaa 
11 B. M . M11tteesa H napT11ei1 3CfY nO.ll. pyKOBOJJ.CTao1.,,1 
A. B. fpy3,11.eaoi1. MeCTopO)!(!J.CHHH H MetoT LI.Be \l a rtt1tTHb1e 
a Ho:-..ia.111H, pacno.naratow,11ecH Ha KoKcll HCKO'll \pe6Te,
KoKc l1HcKaH I ,  KoKc1111cKaH 2. >KeJJC3Hhle PY.ll.bl 11a H H X  
nr("J.CTns.nettbl a OCHOBHOM reMaTHTOM . Co.L1.ep11<a tt11e py.a.Horo 

; A\e.'Jl'JOJlY.J.Hhll' \lecTOpOm;leJl llH " c.  23 
TaM >Ke, c. 25. 

2ti 

KOKCl1HCK3H l COCT3BJJ5I IOT 2b.7G 
;.KeJJe:3a 1 1a  a HoMaJJ� � 

• 2 OT 49,63 .n.o 69,96% 9 .  
33 76% Ha KoKCl1HCKOH 

. o e '.vi e c T o p  o >K-. . o ,  . H c K 0 e >K e .'1 e 3 o p  ) ,'l H . • 

fY :\ 0 ,1 3 )  l 950 r W'l HXOBOH n apT11e11 3 C  no.n. 
.!l e H H e  OTKp biTO B 

f11Hu�Hr� a .  XoJJ3YHCKoe M eCTopo>K -
pyKoBOJlCTBOM A. 5. 

OBb�X . XaJJ3yH, np aaoro np11-
.ll.eHHe pac no.11a r aeTcH B sep x 

11" K
p
oKcHHCKOH l ua BbICOTe 

K s6Mi3H aHOMaJJ .. • 

TOKa p .  oKcy
(
, 

I )  feM aT11To- M a rneT11TOBbtC 11 111 arneTHT0-
0KoJJ O 2000 M pHC.  .cpo Me nJJaCTOB HJJ H Jll1H3, JlOCTl1f3!0T 
Bble pyJJ.Hble TeJJa , �o.n.e 

p 
maH11e PYJJ.HOro >KeJie3a OT 1 0  AO 

MOUlHOCTH 120  M .  p 
I KpeMHC3eM 11 r.111 H03eM -

60% 
10 _ Hepy.D.Hble 111 1 1HepaJ1� -

B cyMMe C0CT<1BJIHIOT 20-28 % .  
e M e  c T 0 p 0 )l{-

5 e JI o p e  u K o e  )!( e JI � �
a
o �b

�/o� oorax THrepeKcKoro 
.n. e H H e  p acnoJJ0>1<eHO

. 
ua 3a �H MecT:OCTl1 P¥JJ.Hble TeJta ,  

xpe6Ta, B cpe.n.HeropHOH Tae>KH 
" 208 ooo· M . OcHOBHOH 

3 .D.OCTHra10T nJJ OUJ,3,Un 
6 8 qiopMe Jt H H  • 

CoJ1.ep>1<attHe >KeJ1e3a KO.'le -
• \HCpaJt - 111ari1CTl1T. 

py,!!.HblH M i  
% c e.n.11 HepyJJ.HblX Ml1Hepa.10B npe-

JieTCfl OT 3 1 ,05 .n.o 39, l 
0(9. 2�-26 66% ) 11 OKHCb 1<3JlbUl1fl 

06Jiaii.aioT KpeMHe3eM , • o 
( 4.66- 1 3,72% )  1 1 • 

0 0 >1< Jl e H 11 e H a xo-
T e p e M K o  B c K o e  �' es

c/ KM 
P
OT noc. CTp011TeJthCTBO. 

AHTCH Ha JJeBOM 6epery p. Y6 , 
11 npo>1<11JJOK MOUlHOtTblO 

PyJl.Hble TeJJa H M etoT qiopMY JJHH3
5 B HeKOTOpblX cJJy4aHx 

10- 1 5  C M  11 npoTH>KeHHOCTbK> .ll,O M .  
bto o 1 5 M H 

OTMe4eHbl MHHepaJIH30B a H H ble 30Hbl MOW.HOCT 
.n. �MaTl1-

" o l 5 20 M 1 2  Py.ll.hl MarneTHTOBblC, pe.n.Ko r 
% 

1 3  

��=�:�� to.n.ep>KaHHe O�HcHoro )!(eJie
a
3a

r H
B 

e
cp

T
e:�e

�
"' 

s

5

;�

42
M 

oe c � 
o e  T H T a H O M  X a p JI o B c K 

s CTbe K a M h1 we11KH,  
T o p  o )!( .D. e H 11 e pacnoJJO)!(eHo y p

. 1 ) Hay4HY10 
np asoro np HTOKa p . LiapblW, y c . x�fi��B� (g:��HJl� X apJJOB
oue11K} X a p.1oacKoro MecTopo>KJJ. 

3crJ B 1 956 r. MeCTO-
KaH reoJ1oro-p a3ae.n.04H8H napTHH 

�O>K.ll.CHl1e npeJJ.CTaBJJeHO THTallOM3rlleTHT0Bbl M H  py.n.a M H  . 

'1 TaM >Ke, c. 26. 111 TaM >Ke, c. 3 1 .  
: ;  �a\1 >Ke,  C. s; 0 B 3 f llOBble AallHble no )f(eJICJHblM pyJJ.a;o.1 3ana.:.t-

Horo l\.n�a\1� a �Jl. Kii.: tlo�bl� Jl3Hllble 11 ()  rpattHT011AHOMY M a l'M3THJMY7�1 • - Ctt6upii Ho0oe11611pcK, 1 9  · rt'OJJOrHH >Ke.1e3opy;ittblx '1enop01t<,J.eHHll 
c. 22. 

13 TaM l!\C, c. 24. 
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3acf>HKCHpoeaHo 1 0  PY.llHblx TeJJ MOUJ.HOCTblO 30-40 M C e 
Hee COAep>KaHHe >KeJJe3a AOCTHraeT 35-40% 1 4  

. p .ll-

K y 3 11  e u o s c K O  e >K e JJ e  
o . 

p o >K .ll e H H e a 
3 o p y .ll H o e M e c T o-

noc nocneJJHxa 
p 

B
CCTOJJO>KeHO �. 40 KM K IOfO-BOCTOKy OT 

PawoHa A;naa p' 
npe.a.ropHOH 4acn1 ceeepo-3an a.a.Horo 

n .  Y.llHbie TeJJa B "'opMe JIH 
ralOT MOUJ.HOCTll 1 -1 2  \L' 'I' H3_ H >KHJl ,llOCTH-

CT8BJJeHbl MarHeTHTO 
M

C
. /1,eJ1e3Hble PY.llbl e ocHOBHOM npe.u-

M. O,llep>1<aHHe pacTBOpHMOrO e 
e HliX .uocrnraeT s cpe,uHeM 53 5 % i s  >K JJe3a 

n o JJ bl H O B C K O e  M e
, 

O . 
>1<eHO B ae XOBbflX e 

c T 0 p 0 >K .ll e H H e  pacnOJJO-

rtpHTOKOB : Y6bl 
Mo K 1;1YMH 11JKH H noJiblBaHOBKH, npaablX 

npOTH>1<eH11�cTb 
7 

5 
UJ.H �Tb PY.llHOro ropH30HTa OKOJJO 30 M ,  

M a ruentTOBble H 'M a��eTH
a MeCTOpO>K)l.eHHH npe,llcTaaJJeHbl 

HHe 0 
T-reMaTHTOBbie PY.llbt. Co.n.ep>Ka-

u KHeHOro >1<eJ1e3a KOJJe6JieTCfl OT 28,84 iio 73 03% 1 6 
n H e K o e >1< e JJ e 3 o p  • o . 

H H e HaXO.II.HTCH B 4a 
y .II. H � e M e c T 0 p 0 >K Jl. e-

H� �esep110M eKJJOHe 1"��p
C
e
K
K��o�� H�;:6T�T

n
a
o
HC��;�M 

K���: 
P H M P· HHH,  nesoro npHTOKa p. lJapblllJ ( HC 1 )  p 
se.u�a MeCTOpO>t<JI.eHHfl npOBOJI.HJi aCb B 1 954 � 95

'
5 . 

a3-
THeH 3CrY no.n. 

- rr. nap-
10 A C 

PYKOBO.lleTBOM M. 1:1. CenHaepcrosol1 H 
H�HT�M 

ne�oTa. Bee pa3seAaHHble PY.II.bl npe.a.CTaeJieHbl M a r-

K 
· o.a.ep>KaHHe py.n.Horo >KeJ1e3a 2 1 ,4-62 28% 1 1  

poMe onHeaHHblX MecTopo • • • o · 
eme OKOJIO 1 20 MecropO>t<,ll.eH 

�,lleHHH B paHOHe OTMe4eHo 
HHX - BbIXOAbl >t<eJie3HbIX 

HH H py;ionposrnJ1eHHH. Cp<'JJ.H 

5eJJOK, Ha rope KoponeecK�X.II.s 
a paHoHe ropb1 CTaMOHbIH 

11 T 
. 

.n.. 
e.noK, no p. H04HaH KoKcy 

Ceeepo-eocrottHbtu paii.oH 
B cea_epo-aoeTOlJ110M pai-ioHe OTKpblTO OKOJJO 20 

pO>t<,lleHHH H PY.llOn • 
MecTo

Hble KopeHHble Bbl 
poHaJleHHH.  Cpe,n11 HHX 113eeernb1 OT,lleJib-

XO.II.bl H ran bKa Ma rHen1 a H �:�: n:0
HTOKe P· }i1MeHb, no fl· 3Jl HKMO��apy

no
y �. 5���=: 

' KJJI04Y ,yHH>KeKoay 8 . 

noJI<;;:e�; : � �n� 
a fl M a r H H T  H a fl a H o M a Jl H H pac
AY AO HeTOKOB p. BHH, a epeAHeM Te4eHHH 

14 T IO JI I O  n o 5 M p 
JleJ�fY.D.Hble 111ecrop�>K.D..E'H::.���. 

M�TOpOlKJlCHHll. TOMCK, 1976, c. 57; )Ke 

16 iteJ1eJopy.n.111>1e Mecropo)l(.£1.l' t11tll .. ., c. 6 1 .  , 
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17 )l<.!nC C a  H .D. p 0 B 3 f lfoBbl<' ll8HHble no lKeJleJHblM py.D.aM C 2 
It 

e3opy.n.111>1e MeCTOpO>l<.'.lCHHll .... c. 66. 
.. .. 5· 

TaM ;Ke, c. 67 _. 

p. Yih.1eHb ( pHc.  I )  . •  B tteii eh1n.e.rrn.eTcH .n.sa 04ara: Yi'.iMeH

cKHA H CanraHaKCKH H .  PaJMC pb! YHMCHeKoro 04ara -3,7X 

2,5 KM, CanrattaKeKoro -2X 1 ,2 KM. B npe.n.eJ1ax aHOMaJIHH 

i+iHKeHpVIOTCfl · cKon.1eHHH THTaHoMartteTHTa. CoJJ.ep>KaHHe 
't' - % 19 pynHoro >1<eJ1e3a OT 6,48 Jl.O 32. 1 1  0 . B6JI H3H aHOMaJJHH 

H38ecTHa BepxHeTycKYJJbCKaH rpvnna reMaTHTOBbtX pyno-
u 1o 

nposrn.rieHHH npO>KllJ!KOBOfO THna . 
TaKHM 06pa30M. see onHea HHbte MecTOpO>KJl.eHHH H pyAO-

npm1sneHHH AJJT8ff B OCHOBHOM npencras.rieHbl re�aTHTO

BbiMH,  reMaTHT-Ma rHeTHTOBblMH H M 8 rHeTHT0BblMH py.n.aM H .  

Co.uep>KaHHe pacraopHMOro >1<ene3a e pynax HHOr.na ao

CTHraeT 60-65%, B cpe,utteM >Ke KOJJe6neTCfl OKOJIO 35-40% .  

XapaKTepttoii oco6eHHOCTblO py.n HBJifleTcH BblCOKOe co.n.ep

>1<aHHe KpeMHe3eMa - OT 1 6  JJ.O 60% .  KpeMHe3eM Ha MeCTO

po>1<neHliffX flenHeTCH ocHOBHblM HepyJl.HblM MHHepaJioM. Co 

J].ep>1<aHHe fJl HH03eMa H H3secTH - OKCH,!1.08, yttaeTBYIOUJ.HX 

B npoueece llJJ1 a K006pa30BaHHfl, B OTJl,eJJ bHblX MeCTOp0>1{Jl.e-
HHHX s cyMMe He npeabtw aeT 1 3% .  

3TH .na1rnbte CBHJl,eTeJJbCTBYIOT 0 BbtCOKOH H cpe.n.HeH KOH

ueHrpaUHH )KeJJe3a B py.n.e, onTHM8JlbHOH - K8JlbUHfl H rJIH

H03eMa H lJaUJ.e 3aBb1WeHHOH - KpeMHeaeMa. OocJie}l.Hee 

o6eTOHTe.TJ bCTBO Tpe6oeaJ10 o6oraw.eHHff py.nbt, s pe3y.nh

Tare K·oroporo yaeJJH4HBa.nocb npoueHrttoe coaep>KaHHe 

:>KeJie3a. 
B recHOH CBH3H c xapaKrepHeTHKOH pY.UHbtX MeCTOpO>KAe-

HHH eTOHT sonpOC 0 TeXHHKe ropHOJl.06bt4H H 8  AJJrae. no 

H Me!OLUHMeff B JJHTepaType ceeJl,eHHffM H noneBblM H a6mo.ne

HHHM asTOpa ,!1.8HHOH pa60Tbl }l.06bltta pynbl npOH3BOAHJJaeb 
TpeMfl cnoeo6a MH.  

nepablH H3 llHX COCTOHT B npOKJJaJl.b!BaHHH npOCTblX 

llJaXT - H M ,  npe.ncTasJieHHblX0 H8 eoepeMeHHOH nosepxHOCTH 
s e11;:i,e He6oJJbllJHX yrny6neHHH c OTBaJiaMH >1<ene3HOA PYJl.bl, 

,!l.H8MeTpOM OT l Jl.O 3 M. no.no6Hbte Bbtpa60TKH H3BeCTHbl B 
JOro-eocT04HOH ttacTH A.nTaff, s paiiotte ropbt Cy.a.a11p H nora 
AKeaii 2 1 .  Oco6eHHO M HOro4HCJJeHHbl OHH Ha yttacTKe Py.ntthlH 
Jlor. no coo6meHHIO IO. B. HHKHcpopoea, T8M HMeeTCfl He 

19 Ta�1 >Ke, c. 37. 
2° K o 4 e T K o e  11. A., 3 a r a H H o e  IO. B. nepcneKrttebl eocro41o10A 

l!acr11 fopHoro A.rlTaR Ha >Ke.1l'3Hble py.D.bl e ceere reoq>113tt'!ecKHX aaHHblX.
B KH.: Honbre .n.amtbtC no rpaHHTOHAHOMY M arMaTH3MY H reoJ1or1111 >KeJ1e30-
PY.D.�1blx MecropolK.D.eHHK C11611p11. Hoeoc11611pcK, 1 978, c. 30 

>K�.�e:Jopy.n.11ble MeCTOpO)l{AeHKR .. , c. 37. 
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MCHCe O)l,HOH TblCH4H ropHblX Bbl pa60TOK Ha )f{CJJe3o 22 

np11 3a.1JeraHHH MeCTOpO)f{.ll.eHirn B KOpeHHbfX nopo.ua� 
.ll06b14a P Y.Ubl BeJJacb c TIOMOW.b!O WTOJleH . .Llse TaKHe WTOJ!b
HH 06Hapy)f{ettbl B ycTbe p . 5apaHrOJl, Ha CKJlOHe rOphl 
illTOJ!bHHMH Bblpa60T3Hbl .use He60JJ bUJHe )KHJlbl reMaTHTa 23' 
EcTh ocHosaHHH C4HTaTb, 4TO nO.ll.06HbIM )f{e cnoco6oM se� 
JJasb .1106h1Ya >KeJJe3Hol1 PY.Uhl Ha p. CTbl>Ka (TypoYaKCKHA 
paHoH ) H Y c .  Cali.11b1K ( MaliMHHCKHH pai:ioH ) l4. OnHCBHllaSI 
TeXHHKa .ll.06br411 P Y.ll.hI 6b1JJ a w 11p0Ko p acnpocTp aHetta 8 
cpe.n.HHe seKa 25• 

TpeTHi:i - Ha1160Jiee npocTOH - cnoco6 .n.06b1411 PY.ll.hl 
3aKJJ104aJJcH B c6ope

_ 
ee 06JJOMK0B, CKOnJJeHHH KOTOpblX pac

TIOJJaraIOTCH B 6acceHHax HeKOTOpblX peK npHMO tta nosepx
HOCTH 3eMJJH Ha npOTH)KettHH HeCKOJlbKHX KHJJOMeTpos. Bee 
PYllHbrx TeJJ TaM nocTHraeT 20-30 Kr 11 6oJiee. OTMetteHtt b1e 
«Me_

cropo>1<.11eHH�» OCMOTpeHb[ 3 BTOpOM B 6acceHHe p . 50JJb· 
WOH ill116eTTb1 . PHll T04eK c raJibKOH reMaTHTOBbIX pyn 
H3BecTeH B sepxOBbHX p .  npasoli Ka,1ryTbl H p 5 aT 
( 10rO·BOCT04HblH pa HOH AnTaH) 27.  no 1l3HH�IM reOJJ�fHY��Koh 
napr1111 3ana.ll.HO·C11611 pcKoro reoJJor114ecKoro ynpasJJeHHH 
oco6eHHo M HoroYHCJJeHHbI o6JJOMKH >KeJJe3ttoH" P Yllbl Haxo
llHTCH B 6acceiitte p. Tapxarb1 H n pocJJe>KHBaIOTCH c nepepbr
BaMl1 Ha nporH.>KeH1111 30 KM . B 3Ha4HTeJJ bttoii cTenett11 ott11 
npe.ll.cTasJJettbl M a rHeT11ToM. 06JI OMKH PY.ll.bl pa3MepoM no 
50X 40X 30 CM scrpeyafOTCR 8 ycTbe p. KypoK 2s. 

>KeJTe3HaH py.u.a, .1106wsaeMaH Ha MecTopo.>K.n.ett11Rx, npe.u.
sa pHTeJJbHO o6ora w.aJJ acb, T.  e .  rryTeM .u.po6JJeHl1H y .u.aJJ HJJMCb 
KpynHhie KYCK11 nycToH nopO.U.bI, a 3areM .u.ocTaBJJ HJJacb K 
MecraM nJJaBOK, pacnoJJara10w.11McH no 6eperaM peK HJJH 
Ha CKJ!OHax He60JJ bWl1X JlOros H ysaJJOB B6JJH3H 80.llHblX 
HCT04HHKOB. 

B u.e.10M pacnoJJomettHe 11 xapaKTep MecTOpO>K.ll.eHHH 11 
py.uonpOHBJleHHH Ha AnTae noKa3b!Baer, lfTO HeCMOTpH tta 

'�2 H H K i! cf> O p o s  JO B  n HYll151!111 25 
. . HCbMO a ce1nop HcTop1rn XaKaccKoro 

23 • D.eKa6pR 1 967 r. 
24 YcTttoe coo6meH 11e IO B. HHKHcflopoea 

c. 90. 
y M a  H c K H ii A n. naM!lTHHKH KY-%TYPb1 MT3!l. 5ap11ay.r1, 1 969, 

3 e o p b1 K H H  A A 11 • 
· 

. . cTopHR rop11011 T<'XHHK11. M .. 1957. c. 21 
�"· 3 H 11 R K o a H M Hr , 

pa .. . c. 225-226 
. • . CJJ eD,osa11He mp HO· '1e-ra.1JJypru4ecKoro ue1n· :: )!(e.1e3opyn.Hb!e MeCTOflO>K.:t�flllR. ' c. 36-37 

30 

TaM >Ke, c. 3& 
· 

If'( \1HOf'04 HCJleHHOCTb Ha H60J1ee ,ll.OCTynHblMH ,ll.JIH pa3pa60TOK 

8 n.pes11ocTH 6bIJJ H pa HOH bf 10ro-socTO'!HOro AnTaH. To >Ke 

.LJ.OKa3bfBaeTCH apxeOJIOrM'lecKHM H pacKOnKa
!'

1H· .ua tolUHMH 

ttaH60� bwee KOJJ H4eCTBO naMHTHHKOB 4epHOl1 MeTBJJJJy prHH 

HMetrnO B 3TOH 4aCTH per110Ha . 
MerTopo>K.11eHl1H 3ana.nttoro 11 cesepo-3arra.LJ.HOro paiioHOB 

A.'1T3H, no sceii BHJl.l1MOCTl1, He 11Cn0Jlb30B3Jll1Cb B 113y4ae

MbfH nep1rn.n, TaK KaK O H H  3aJ1era10r n 1160 B TPY.LJ.HO..'l.OCTyn

HOH ropttorae)lff!OH MeCTHOCTH c pe3KO nepeceYeHHbIM peJ1be

cpoM, ,fJH60 ITO.LI. MOlUHblMH H3HOC8MH. lJTo KacaeTCH .MeCTO

p0>1<.ll.eHl1H cesepO-BOCT04HOro pa1ioHa, TO HX M8Jl04HCJJeH

HOCTb 11 s 113secTttOH Mepe TPY.LJ.HOJl.OCTynHOCTb tte cnoco6CT· 

8osaJJ 11 pa3BHTHIO me.ne30.n.enaTeJJbttoro npo113so.n.cTsa. Ta

KH� o6pa30M, eCTeCTBettHOe 3aneraH11e PY.LI. ffBl1JJOcb rJ1aBHOH 

OCHOBOH pa3BHTl1H npOH3BO.llCTBa >KeJ1e3a B IOfO·BOCTOlfH0\1 

pa iioHe AnTaH 11 CKJJaJl.WB8Hl1H csoeo6pa3HOrO pa3.n.eJ1eHl1H 

npOH3B0.LJ.CTBa H 06Metta c coce)lHHM11 Tepp.HT0p11HMH. 

naMSITHHKH 4epHOH MeTaJJJJyprHH 

B pe3yJihTare MHOro411c.'leHHbIX apxeoJIOrHqecKHx pa3-

se.L1.0K,  npose.n.eH H bIX asTopoM Ha Tepp11Top11H cesepttoro, 

u.eHTpaJ1bttoro, 3ana1tHoro 11 10ro-socT04HOro pa iioHOB AJI 

TaSI, 6blJIO OTKpbtTO 6oJiee 30 n a M HTHHKOB MeTaJJJIY P rHH )l{e

JJe3a 29.  004Tl1 see OHH KOHUeHTp11py10TCH B IOrO-BOCT04HOH 

qacTH, tta 6a3e M UOr04HCJJeHHbfX MeCTOpO)l{)leHHH 11 py.no· 

rrpOHBJJett11i1 meJie3a.  CosoKynHOCTb 11x n03BOJJHeT BblJleJJl1Tb 

KpynHwi1 '4ylicKO-KypaHcKHH roptto-MeTaJlJJlprH4eCKHH pai1-

0H B CaHHO-AnTa lkKOH ropHOH o6Jiacni 3 . BKJII04a10we?i, 
KpOMe Toro, M11HYCl1HCKHH ,  Tys11HCKHH JI 11 ropHo-Wop
CKHH 32 MeTanJiypr11YeCKHH paiiott� . 4yi1cKo-KypaifcKHH 
ropHO- MeTaJJJJyprn4ecK11H  paAoH pacnono>KeH Ha BbICOTe 

29 CnllCOK OB\IRTHHKOB 4epHOH Me'ran,1ypnrn CM B np11.10>KeHHll 3. 

lO B 11a4ane apxeonortt4ecKHX pa6oT HBMH 6bl.10 D.atto onpeAe.1e1111e 

:ITOMy pailouy KaK rop110-M eTaJJ,1ypr114ecKoro ue11Tpa ( 3  11 H R  K o  a H. M. 

l1cc.1e,'lOBa1111e ropHO·MCTB.1.1ypru 4ecKOro uettrpa B ropHOM Anrae B Kil : 

AO 1978 r M .. 1979. c. 225-226) .  Ho D,an b11eilume 11cCJieD,osa1111R no

Ka3a,111. 4To 3TOT repMHH 11e 11ecer a ce6e 11eo6xon.11Moro co11.ep)KaHHR, TBK 

KBK \'KB3i!HHble naMRTHHKll pacnOJJQ)!({'flb[ 11a orp0\1HOH 11now.aD.H. 
11 C y 11 4 y r a w e a �I. YI. }lpesHRR \leTa.1.1ypr11ff .. . .  1 9 1  c • 0 H >K l' 

fopHOe D.t'JJ 0 .. ., 140 C. 12 IQ p H  UI B no CJIC!lB\I yc4Hnap.- Or1111 Ky36acca, 1968, N'� 2, 

c. 5 ·8. 
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1 500- 1 800 M HaA ypOBHeM MOpH H OXB8TbJBaeT KypaikKylO 
lJy1kKy!0 H CaHJJJOreMCKY!O CTenH. naMHTHHKH MeTaJJJJypr11 
pacnoJJO>KeHbl Ha nJJow.aAH 1 30X 34-40 K�. B Ca HJJJOreM 
CKOH CTenH napaMeTpbl WHpH Hbl yseJJ HqHsaJOTCH AO 70 KM 

CTa u,Hotta pHble pa60Tbl tta na MHTHHKax 4ep ttoii MeTaJJJJYP 
rHH .naJJH npeKpacH bIH M8Tep11aJJ .ll.JJH TexHH4eCKOH peKOH 
CTPYKU.HH npou.ecca nony4eHHH >Ke.rie3a cb1po.nyTHblM cno 
co6oM. 9ToT MaTepHan npe.ncTaeneH npe>K.ne scero xopow 
coxpaHHBWHMHCH npOH3BO.lJ.CTBeHHblMH coopy>KeH HHMH 
CblpO.llYTHblMl1 ne4aMH c npe.nropHOBb!MH yrny6neH�SlM H 

PaccMaTpHsaeMble Cbipo.nyTHble ne4H s ttacTostw.1111 MO 
MettT - O.ll.HH H3 tta116onee xopowo coxpattHsarnxcH cpe.n 
naMflTHHKOB MeTanJJyprHl1 Espa3HH. no3TOMY .neTaJJbHO 
HX om1caHHe npe.ncTaBJISleT 60JJbWOl1 Hay4HblH HHTepec. 

n a M H T H H K M e T a JI JI y p r 11 4 e c K 0 r 0 n p O· 
H 3 s o .n c T s a s y p o q H w. e T o  T o  pacnono>KeH 
Ha CKJJOHax tte60JJ bWOro nora, rny611HOH OKOJIO 3 M, npH·  
M b!Ka10w.ero K npasoMy 6epery p. Tc>To, s 20 KM OT c . Kypaii. 
B xo.ne HCCJJe.nosaH H fl  BCKpblTO 58 KB. M .  nnow.a.nH 11 06Ha
py>KeHO Tp11 CblpO.llYTHble ne411. 

Cb!po.nyTtt afl ne4 b N2 1 (pHc. 2,  3 ) .  5onbwaH qacTb w a xTbl 
ne4H coopy>KeHa B HMe, Bblpb!TOH B M aTe.p HKe Ha rJJy6HHY 
1 50 CM.  Hl1>KHHSl 4aCTb 60KOBblX CTeHOK BbJJJO>KeHa H 3  Kpyn
HOH raJJbK11 11 psaHoro KaMHfl tta BbICOTY 95- 1 00 CM. ToJJ· 
w.11tta KaMeHHOH KJJaJJ.Kl1 25-30 CM.  Dp11 coopy>1<eHHH 3a.nnett 
CTeHKH npHMeHeHbl KaMe HHble nJJHTbl. flepe.nHHH cTeHKa nOJJY· 
pa3pyweHa. B HH>KHeH qacTH ee ocTasneHO oTBepcTHe .ll.Jl fl  
s hmycKa wJJaKa. Bb1c0Ta OTsepcTHH -65 C M  (pHc. _2.11 ) .  
nony4eHHafl TaKHM o6pa30M waxTa ne411 c sHyTpeHHeH CTO· 
pOHbl o6Ma3aHa rJJHHOH TOJ!W.HHOH 5-7 CM. yfa TaKOH >Ke 
rJI HHbl so3se.11.eHa scH sepxHHH qacTb waxTbl ne411. 

noJJ CblpO.llYTHOH rre4H (new.a.!1.b) coopy>KeH C HaKJJOHOM 
K nepe.nHeH CTeHKe, .ll,J!H JJyqwero y.naJJeHIHI WJJ aKOB B XOJle 
cblpo.nyrnoro npou.ecca. Y ropttosoro OTsepcTHH coopy>1<eH 
KaHaJJ, 4epe3 KOTOphlH npOH3�0.lll1JlCH BbtnYCK wnaKa (pHC. 
3.11) :l.JaCTb KaHaJJa, npHnera10w.afl K ropHOBOMY OTBepCTl1!0, 
yKpenneHa KaMeHHblMH nJJHTaMH,  ceepxy KOTOpb!X JTOJIO>KeHO 
nepeKpblTHe. KattaJJ, .ll.JJHHOH 1 1 0 CM, s ce4eHHH H MeeT e11Jl 
Tpaneu.1111, pac wHpfl!OW.elicH Keepxy. 

B 6oKOBbIX cTeHKax ne411 Ha ewcoTe 1 35 CM OT nona 
pacnOJJO>KeH pH.n B03Jlyxo.nyBHblX OTBepCT11H .lJ.HaMeTpOM 
3,5-4 C M .  Ha cesepo-socTOlfHOH cTeHKe 11x coxpaHHJJOCb 8. 
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e BOH8 4 aJl bHO, sepOflTHO, 6b1JIO I o. Ha 10ro-3 a n  3.LJ.HOH CTeHKC 

�o�pa1Hl.llOCb TOJlbKO 3 B03ll.YX0JlYBllblX ornepCTHfl ( p11c . 2, 

IV V ) .  Bee 803.n.yxOJlYBHble ornepcTl1fl BblXO.LI.flT Ha nosepx· 

HO�Tb nO.il yrJJOM 40 50° . .Ll,'111lla tteKOTOpb
6
1x H3 H H X  .!J.OCTH; 

raeT 1 5  C M .  f,H H HflHa fl 06M83K8 W3 XTbl 13 JJ H3H OTBepcTHH 

onJJ as.neH a  Ha BblCOTY 30-40 CM. 0�M33Ka , pacnoJ1ara101ua H· 

cf! 1111.>1<e 603.ayxoAYBHblX oTBepcnrn, o6o>K�CHa.  OT AOJJrO· 
speMCHH0f0 cpy HKU,HOHHpOB 311Hfl C blp OJlYTHOH ne4H, nOJJ. 603· 

;leikTsHeM BblCOKOH TCMnepaTypbl, J eMJ!fl BOKpyr w a xTbl 

neYH npoKa.netta JJ.O KpaCHoro LlBeTa tta,yaccTOfl11 1rn 20 40 CM . 

pa3Mepbl pa6oqei-i KaMepb1 Cb1po.n.yTHOH neqH:  )l.J1 1rna - 1 1 5  CM,  

urnp1rna -65 CM.  BblCOTa - 1 45 CM ( puc.  2) . 
v 

3ano.rrneHHe ne411 cocTaBJJ fl lOT KY
_c

KH rmtHHHOH o6Ma3KH. 

pyxHyl:lwe fl B 13epxHeH K0Jl0WllliKOB011 q acTH ne4H, H KpacttaH 

o6o>K.>1<ettH8fl 3eMJJ fl . Mow.HOCTb cJlOfl 3 anoJ1HeH Hfl JJ.OCTH ·  
raeT 40 c M .  5oJibwaH q acTb pa6oqei-i KaMepbt 3a noJ1Hetta 

W.'laKOM Ii npeseCHblM yrJJeM (p11c. 3) . 
n peJJ.rOpHOBOe yrny6JieHHe, COe,llH HfllOW.eecH C ne4bl0 Ka

HaJJOM, npe.ncTaBJJHCT co6oH BblpblTYIO B 3eMJJe nO.ll4CTblpex
yroJibHYIO HMy. CTpe.!1.H a3Ha4aJJOCb otto .ll.Jlfl c6opa wJJ aKa 11 
pa6oTbl MeTaJJJJypros B xo.ll.e nJJaBKH >1<CJ1e3a ( pHc. 2 ) .  Pa3· 
Mepbl pacKonaHHOrO y rJJy6Jiell H fl :  JlJI HHa - 1 35 CM, WHp1111a -
230 CM, rJJy611Ha  - 1 00- 1 30 C M . 

3anO.'lHCHHe npeJ],rOpHOBOrO yrny6JieHHfl COCT011T 113 cna-
6oryM)'CHpOBa HHOH 3eMJil1 H Tpex CJJOeB WJJ aKa snepeMe WKY 
c yrJJeM MOW.HOCTblO 8- 1 5  CM,  pa311eJJeHH blX .llBYMfl CJ\OflMH 
n pOKaJJCHHOH 3eMJJl1. Do BCCH BHJJ.HMOCTH ,  CJIOH COOTBeTCT· 
sym KOMl4eCTBY n11 asoK, 1 1 po113sCJ1.eHHblX B .nattHOH cb1po
.llYTHOH ne4H. 

Cbtpo}lyrnaH ne4b N2 2 (p11c. 4, 5 )  pacno.rio .>1<e Ha tta 
npOTliBOnono>KHOH cTopotte JJOra, tte.naJJeKO OT ne411 N2 I . 
Coopy>1<eua Otta s f!Me, B blpbtTOH s M3TepH KC. fJJy6Htta H M bt 
OT .upestteii nosep xHOCTH 1 40 C M .  HH>KHHe qacTH 60KOBblX 
CTeHOK BblJJO>KeHbl 113 KpynHblX saJJyHOB H psaHoro KaMHfl 
Ha BblCOTy 95 1 05 CM.  TOJJ W.HH8 KaMeHHOH KJ!a.!1.KH 20-30 C M .  
Bepxttfl51 qacTb pa6oYeA KaMepbt 'BOJBCJI.CMa H 3  rJJHHbl MOll.J.· 
HOCTb!O 1 2  C M .  3an:Hfl51 H nepe,11.H flfl CTeHKH H3rOTOBJJeHbl H3 
KaMeHHblX nJJHT. B HH11rneH qacTH nepenHeH cTeHKH ocTaBJJetto 
C:nCU,liaJl bHOe OTBepcTHe .ll.Jlfl 13btnYCK3 WJ13Ka.  noJJy4CttHafl 
TaKHM o6pa30M waxTa 06Ma3atta c BHyTpeH t teii CTOpOHbl 
r.111uHHOH cpyTHpOB KOH TOJJ !UHHOH 4- 1 0  CM.  B XO.ll.e cpyHKUHO· 
HHpOBaHHfl CblpOJJ.yn!OH ne411 fJlH HflH3fl cpyTHpOBKa HeOJlHO
Kparno no.n.HOBJJHJiac b. Oco6eHHO 4acTo 11 TW.aTeJJbHO no.n-
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HOBJJHJiacb sepxHHH 4aCTb pa604ei:\ KaMepb1, He H M e rou.r.a c6op a wJJaKa. ·1vrn y.n.o6crna yJJ.aJJett1u1 wJJ aKa c Tepp11TO-
KaMeHHOH KJJa.D.Kl1. TaK, H a  3ana.n.ttoii cTeHKe 3a¢HKc11po0aH 1111 npe.n.ropttOBoro yrJ1y6;1eHl1Sl 3a.ll.HHH CTeHKa OTCYTCTsyeT. 
4eTwpe CJJOSl rJJ HHHHOH o6Ma3KH, BHYTPE'HH11e cTOpOHbl KO· aKHM o6pa30M, ttaKOnHBUJ H HC H  B npe.n.ropHOBOM yr.riy6ne
TOpbIX HOCSlT CJJC)l.bl onnasneHHOCTH. 1111 MCTaJJJiyprH4CCKHH UJJJa K  nerKO MOr c6paCblBaTbCH H a  

CToJI Cb!pOJJ.YTHOH ne411 113roTOBJ1ett c ttaKJJOHOM K nepeJJ.. HO np11.11erarou.r.ero nora. Pa3Mepbl n peJJ.ropttosoro yrny6-
tteii CTeHKe, c noco6cTBy!OUJ.11M BblnycKy UJJJ aKa BO speM e tt11H : Jl.JIHHa -560 CM, w11p11Ha ( B  W11p0KOH ttacT H )  -
p a60Tbl ne411. y ropHOBOro OTBepcnrn non BblJJO>KeH KaMeH- 00 CM, Bb!COTa - 1 20 C M .  
H O H  nJ111TOH c Ue.Tlb!O npeJJ.oxpatteHIHI 3TOH 4aCTH nona OT 3a110J1Hett11e npe.nropttOBOrO y rny6neHHSl COCT011T B oc
pa3pywettHH, TaK KaK Otta nOJl,Bepranacb 3Ha411TE'JJ bH0MY OBHOM H3 MeWaHOH 3eMJJl1 . J111lllb B6JJ l1311 noJia pacnona
MexattH4eCKOMY B03JJ.eHCTBHIO B npou.ecce n.11 aBKl1.  aeTCfl He60JlbWOH CJl O H  (OKOJJO 1 0- 1 5  CM) WJJaKa H JJ.pe· 

B sepxtteH 4aCTl1 pa604eJi KaMepbl, tta ypostte 40 CM ecttoro yrMI 
H H >Ke coxpaH110wei1cH sepxHeH KpOMKH cTeHOK, 3a¢11Kc11po- Cwpo.nyTHaH ne4b .N'2 3 ( pHc. 6, 7 ) . B ne4 11 xopomo co
BaHo 22 803.D.YXOJJ.YBHhlX OTBepcTHH Jl. H aMeTpOM 3-5 CM, patt11nacb JlHUlb KaMeHH8fl KJJaJl,Ka pa604e?i KaMepbl. lfro 
no 1 1  OTBepCTHH H a  K3>KJJ.OH 60KOBOH CTCHKe ( p HC. 4,/V, V)  acaeTcSI rJJHHH HOH 06Ma3Kl1, TO Otta tta6JJIOJJ.aJJaCb ¢par
n pe.n.tta3H34eHHbl X  JJ.JIH ITOJJ.a 4 H  B03JJ.yxa B pa604yro KaMepy e11Tapuo. B 06u.r.11x 4epTax no csoeti KOHCTPYK111111 Cbtpo
neLtH. .Un11Ha HX JJ.OCTHraeT 40-45 CM.  803.!lY XO.D.YBHble yTHaH ne4b aHaJ10rH4H3 .llBYM JJ.PYrHM CblpOJJ.YTHblM ne4aM, 
oTsepcTl1H B b!XOJJ.HT tta nosepxHOCTb n o.n. yrnoM 45-50°. acKorrnttttblM s ypo411me ToTo. Otta coopy>Ketta s HMe, 
OcMoTp rnHHHHOH ¢yrnposKH wa xTbl CblpOJJ.yrnoii ne4 11 no· hlpbrTOH s MaTepHKe Ha rny611tty 1 25 CM (OT .n.pesHeli no
Ka3an, 4TO Ha116onee CKJJbHOMY TeMneparypHOMY B03JJ.eHCT· epxHOCTH ) .  3a.n.HHSl 11 60KOBaH CTeHKl1 BblKJJaJJ.b!BaJTHCb Ha 
s11ro no.n.sepranacb sepxHSIH Ltacrb ne411, s6n11311 B03JJ.yxo- cro BblCOTY 113 He6onbll lHX sanyttos 11 psattoro KaMllH. CTp11 
JJ.YBHbIX OTsepcTHH, rJJ.e o6Ma3Ka onnasJJeHa tta npoTH>KeHHH ooryme111111 nepeJ.J.11el1 cTeHKH n p 11 Mettetta KaMeHHaH nJJ11Ta . 
60 CM ( OT BepxHeH Kp0MKl1 ne4 H ) .  HH>K H H SI  4aCTb rJJHHHHOH Cl' 1 1 11>f<HeH 4 aCTl1 OCTasneHO orsepcn1e JJ.JJH BbrnycKa wna
¢yr11pOBKH JJHillb npoKanetta JJ.O Kpacttoro usera. Bo3JJ.eHcT- a. Coxpatt11swaHcS1 B blCOTa OTsepcTl1SI 55 C M .  B nepso
s 1110 BblCOKOH TeMnepaTypbl no,ll.sepraJJacb raK>Ke 3eMnH, a 4 aJJbHOM >Ke Bl1.!l.e OHa 11e npesb1waJ1a 40 CM. Bbrno>KeH
n p 11nerarou.r.asi K waxTe CblpO.ll.YTHOH ne411, KOTOpaH OKa3a a si 113 KaM11ef.i waxra o6Ma3blBaJiacb rn11HOH. TOJI !llH H a  
n a c b  npOKaJieHHOH H a  paccTOSIHl111 30-40 C M .  Pa3Mepb1 CO· oxpaHl1B WCHCH fJl H H HHOH ¢YTHp0Bl<H 5-7 CM.  np11 06CJie
xpatt11sweticS1 4acTH C blpo.nyTHOH ne411: ,ll..nl-IH a  - 1 25 CM, osau1111 ¢parMeHTOB 06Ma3KH Ha BOCT04HOH CTeHKe ne•rn 
W 11 p 11Ha -55 CM, BblCOTa - 1 50 CM.  JI,aJJOCb 06Hapy>!<l1Tb OcTaTKH .ll.BYX B03Jl.YX0.!1.YB H blX OT· 

B n pouecce pac4 HCTKH BblS!Bnetto cne.n.y10u.r.ee 3 anon- epcTHH JI.l1aMeTpOM 4 C M ,  pacnonararou.r.11xcsi tta BblCOTe 
HeH11e ne411 ( p 11 C .  5 ) .  Bepx11ee npOCTpa11cTBO pa604eJ1 Ka Me- 25 C M .  no BCeH BHJJ.11MOCTl1, HX 6hlJJO He Mettee 8- 1 0  CM.  
pbl H a  n pOTS1>Kett1111 I 00 CM 3 a nontteHo KycKaM11 rJJl1 HflHO •· OKpyr pa604eJ1 KaMepb1 tta6nro.naeTcH M Olll.HbIH npoKan 
06Ma3KH OT sepxHeH pa3pyw11sweHCH 43CTH Cblpo.nyrnoH eMJJH OT JJ.CHCTBHH BblCOKOH TeMnepaTypbl.  TOJTlll,11Ha npOKa
ne4 H .  86Jll13H noJia 3a nOJ1HeH11e COCTOHT H3 wnaKa 11 JJ.pe· a -20-35 CM.  non CblpO.ll.YTHOH ne411 113fOTOBJlell c He-
secttoro yrnsi. Mou.r.ttocTb 3TOro CJIOfl 45- 60 CM.  OJibW HM YKJJOHOM s cTopoHy ropttosoro OTsepCTHH. 

Y nepeAtteti CTettKl1 ne411 coopy>1<ett Kattan JI.Jiff BbmycKa 3a¢11Kc11posatt Hoe B npouecce pacKonoK 3anon ttett11e 
wna K a ,  COC,ll.HHH10lll,11HCH c npe.nropHOBblM yrny6JJeHHeM. blpOJI.yTHOH ne411 Ha BCCM npOH1>1<eHl1H ee' pa604CH KaMepbl 
.il.JI HHa Rattana - 1 05 C M .  B6JIH3H Cblpo.nyrno?i ne411 6oKOBbJe Jl.Hoo6pa3Ho. Otto cocTOl1T 113 cMec11 KYCKOB rn11HHHOH 06-
cTeHKH KattaJia yKpenneHbl KaMeHHblMl1 nJ111TaM11,  csepxY a3Kl1 H Kpacttoi'.i npoKaneHHOH 3eMJIH. B H l1>1<He?i 4acTH ne4K, 
KOTOpblX nOJIO>KeHO KaMCHHOe nepeKpblTl1e, ne>1<au.r.ee H3 a ypOBHe 30 CM OT llOJJ a,  pacnono>1<eHa He60Jl btuaH Kp11ua. 
ypostte sepxHeH 48CTl1 rOpHOBOfO OTBepCTl1H ne"ll1. a3Mepbl pa604ej:j K3MCpbl ne411; J1.nl1H a  - 1 20 CM, w11p11tta 

ITpe.nropttosoe y rny6nett11e n O.ll.4eTwpexyroJi bHOii ¢opMbl c (c YtteTOM 06Ma3KH ) -40 CM, BblCOTa - 1 25 C M . 
11ecKOJlbKO 3aKpyrneHHblMH 6oKOBblMH CTOpOH a M 11 .  npe.n· OT nepe,ll.HeH CTeHKH rOpHa OblJl npoCJJe>KeH KaHaJl JI.JJ51 
11a3Ha4etto OHO .ll.JISI pa6oTbl MCTanJiypra np11 nnasKe >1<ene3a 1>1nycKa wnai<a s npouecce nnasKH, coeJJ.HHHIOUJ.11HCH c npe.ll.-
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·pam'HIHI ero OT pa3pyweHHfl BO apeMfl y.uaJJCHHfl wJJ aKa y ropHOBbtM yrny6JJeHHeM. O p 11l1eM KaHaJJ coopy>KeH c 6oJJ opttosoro OTB<'pcTHfl ycTpOeH KaMeHHbI H  «nopor». MeTaJJ-W H M  OTKJl OHeHHeM B CTOpOHbl OT 061UeH OCH CHMMeTpHH c yprH4eCKHH wJJaK BblllYC�8J1Cfl no cneuHaJlbHOMY KaHaJJy, 
pOJl.YTHOH ne4H. JlJJ H H a  ero - 1 30 CM . DOKOBble CTeHKH WJJ pOJJO>KeHHOMY OT 11epe.nH.eH CTeHKH AO npeJ].rOpHOBOrO yrJJy6-
KOOTB0Alt0rO K8HaJJa yKpenJJeHbl KaMeHHblMH OJJHTaMH . 86JJH l'HHfl.  oOKOBblC CTeHKl-1 KaHaJla yKpenJleHbl KaMeHHblMH OJ1H-3H nepeJ].HeH CTel1KH ne4H noaepx n.IJHT OOJlO>KeHO nepeKp BMH. nosepx KOTOpblX nOJJO>KeHO nepeKpblTHe (pHc.  8, 9 ) .  
THe (pHC.  6,/ ) .  u J!HHB KattaJJa OKOJIO 60 CM . 

Ope.nrOpHOBOe yrny6nem1e n pCACT8BJlfleT C060H Bblpbl 3anOJ1UettHe pa604eH KaMepbt 004TH nOJJHOCTblO COCTOHT 
TYIO s MaTepttKe f! M Y  n O.ll.4CTblpexyroJl bHOH cpopMbl. BCJ1e.uc 3 npoKa�ieuHOH Kpac tto�i 3CMJJH H KYCKOB rJTHHflHOH o6Ma3KH. 
sHe npoHcxO.UHlUero pa3pywett H fl  6epera IO>KH afl 4 a cTb n p e  HUJb v car.10ro nona w axTbI pacnoJJa raeTcfl tte6oJJbwaH 
ropttoeoro yrny6nettHH He coxpattHJJacb. 8epOHTHO, otta poc.io�Ka wJJaKa H )l.peseCHoro yrnfl, TOJ101U�1Ha KOTOpot'.I He 
H M eJJa CTCHKH, TaK K8 K no o6ner4.aJTO c6poc OTXOJ].OB wn a K  peBb!WaeT 1 5  CM.  Pa3Mepb1 Cblp0AYTH0H n e 4 H :  .UJH!Ha -
c nJTOlUaAH npe.urop ttosoro yrny6JJeHHfl.  B ttacTOfllUee speM 05 CM, uJHpHtta -65 CM, sbtCOTa - 1 25 CM.  
pa3Mepbt npe.uropttoaoro yrny6JJCHHH cJJe.nyIOlUHe: AJlHHa B6JJ H3H CblpOJJ.yTHoii nC4H 3acj:>11KcHpoaatto npe)l.rOpHosoe 
2 1 0  CM, WHpHHa -230 CM, BblCOTa - 1 20 C M .  'rJJy6J1ett11e, npeACT8BMll01Uee co6oi1 nO.U4eTblpexyroJJbHYIO n a M fl T H  H K  >K e JI e 3 0 Jl. e J1 a T e  JI b H 0 r 0 n p My. B blpbtTYIO B �rnTepHKe llCCKOJJ bKO H H >Ke no CKJIOHy, 4eM 11 3 s o  .u c T s  a T 10 p r  Y H - 1  pacnOJJO>KeH 8 KypaiicKo cHOBHOE' coopy>Kett11e. Yrny6JJeHtte coxpaHH.TTOCb ttenoJ1-
cTen11 tta cKJJOHe Teppacbt n p a soro 6epera P· TIOpryH, 8 4oo ocrbio. Pa3Mepbl coxpattHs werocfl n pe.1.1.ropttosoro yrJTy6-
Bb!We 4yiicKoro TpaKTa ( p Hc .  I 0) · Teppaca, Ha Korop CHlrn: .nJJ1rna - 1 50 C M ,  WHp11tta -220 C M ,  rny611tta - 1 50 CM.  
pacnoJiaraercfl naMflTHRK , no.neepme tta pa3pywettH IO anOJJHettHe n pe.nropHosoro yrJJy6JJemrn cocTOHT H3 >1<eJ1e3 HcropOHbl peKH, n03TOMY ycraHOBHTb AOCTOsepHO, KaKoe K TOro WJl a Ka H .npesecttoro yrJHI M O lUHOCTblO 60-80 C M .  
JIH4CCTB0 CblpO.UYTHblX nelJeH 3.uecb cpy ttKUHOl-IHposaJJO, a.u llHMl1 3aJJeraeT C.IJ OH H8HOCHOH CJ1a6ory MycHp0B8HHOH 
n pe.ncTasJJ siercff B03MO>KHbI M .  BMecre c reM 60.rtbwoe K CMJJH. 
JJl14eCTBO MeT8J1JJyprHtteCKOrO WJl8K8 y nO.UHO>KH fl  pelJ H  n a M H T  1-1 H K M e T a  J1 J1 y p r H 4 e c K 0 r 0 n p 0-
Teppacbl H noKaJJH30Ba1-1He ero 11a OTAeJibHblX y4acrKax n 3 s o  .u c T a a T 10 p r y H-2 pac noJJO}f(eH tta CKJlOHe 30-
3soJIHCT rOBOpHTb 0 TOM, l!TO 3.UCCb H3XO)l.H..'JHCb, no Kpa eTpOBOH TeppaCbl B 250 M OT TIOpry H - 1 , asepx no re4e1-1HIO 
tteH: Mepe, TpH Cbtpo.uyrttbJe ne4H. pHc. I 0). B xo.ne pacKonoK o6ttapy}f(eHa cb1po.nyTH8fl ne4b 

B npouecce pacKonoK yKa3a1-1ttoro n a M HTHHKa 06uapy>1< opowe'H coxpa1-1HOCTH ( p11c. 1 1 , 1 2 ) . Oe4b no.n.3eM1-10-tta.n
tta cb1po.nyT1-1a fl  net1b nJioxoii coxpat11-10cTH, rnH H fl ttaH 0 eM11oii KOHCTPY KUHH. Hr-1>K H ff fl  ee 48CTb coopy>1<etta s HMe 
M83K8 pa604ej.\ KaMepbl net.t H  OCT8JJ8Cb JI H W b  1-1a ee or.a.en JJy6HHOH 1 40 C M .  DOKOBbte crettKH pa604CH KaMepbl Bbl
HblX 48CTHX. TeM He MeHee .ua>Ke T8 K8H co�paH HOCTb no3s JiaJlbJ BaJIHCb H3 B2JJYHOB H psattoro KaMHR Ha BbJCOTY 90 C M .  
JlHJJa Bb!RCHHTb KOHCTPYKUHIO Cblp0.!1.YTHOH ne4H H cnoc OJl lUHHa KJJ3.UKH 35-40 CM . nepe.nHHfl H 3a.nHRH cTeHKH ee coopy>1<eHHH. Cb1po.nyT11aH net1b no.n3eM1-10-H3A3eMH 3rorosJ1e11b1 R3 seprHK8JlbHO noCTasJJeHHbIX n.'THT. BHH3Y KOHcTpYKUHH . .llJJH ee coopy>KCH H fl . B M aTepHKe BbJKona epe.uueii cTeHKH ocTasJJe1-10 ropnosoe OTsepcn1e .ll.Jlfl Bblf!Ma t ta rny6H1-1y 1 30 CM (oT .upestteH nosepxHOCTH) • 

BHYT ycKa u1.11 a Ka .  BHyrpeHmrn cTopotta KaMeHHOH waxTbJ o6-KOTopoi1 H3 KpynHblX saJiyHOB BblJIO>K.e1-1a waxTa ne411· 833Ha r.'IH HHHOH cpyTHpOBKOH TOJllUH HOH 4-7 C M .  Bbtwe KJ110lJe1-1HeM flBJJfleTCfl nepeAHfffl CTCHKa, oc1-1oeattHeM KOTOp aMeH!JOH K.'I8D.KH w axTa pa604e�1 KaMepbl B03BOJ.lHJ1 8Cb 113 
CJIY)KHJl M3TepHK0BblH 0CT8Heu. 0oJJy4eHH3fl T8KHM �6pa3 JJ IH!bl. 
waxTa ne'l!H c s HyTpettttei1 CTOpOHbl 06Ma.3atta rJJ HHOH. Be�t B 6oKOBbJX creHKax cb1po.nyn10I1 ne4H 3 acj:>HKCHposa1-10 
HflH, He coxpa1-1 11swaHcH 48CTb pa6otJeH KaMep�t,  cy.nfl o on.ttoMy pR.ny so3.1.1.yxoJI.y B 11b1x oTBepcTHH .u11aMeTpOM 3.5 C M, sceMy, so3so.n11JJ acb H3 rJJH H bl. B1-1H3Y nepe.nneH cTeHKH, bTXO.ll5llUHX non. yrnoM 45° Ha nosepxHOCTb . .llJ1111-1a coxpa
noJJa, ycTpOeHO OTBepcTHe )lJlH BblnycKa WJlaKa. 8 hJC; l1B W H XCH OTBepCTl- I H  OKO.'IO 30 CM.  0epBOH84a

.
JlbH8H )l.J1 HH8 

rOpHOBOrO OTBepCTl1H -20 CM.  Do)! ne4H coopy)l<eH C X C0CTaBJH1JJa !JC Me11ee 60 CM.  Ha 0)1.HOH 113 CTeHOK pacno
KJ10HOM s cTopotty npe,nrop1-1osoro yrny6ne1-111H . .llJJfl n pe 
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JJO>KeHo I 0 ao3.n.yxo.n.yBHbIX OTsepcTHH, 11a .n.pyroii 1 1 . Cy 
no OnJJaaJJeHHOCTH r.r!HllHHOH 06Ma3KH, H aH60JJee HHTeHCH 
HOe ropeHHe WJJO Ha ypOBHe H BblWC B03.n.yxo.n.yBH blX OTBe 
CTH H. <t>yTHpOBKa >Ke, pacnoJJaralOLU35lCH H H >Ke H X ,  JlH 
060)f{)l{eHa . neHCTBHe BblCOKOH TeMnepaTypbl CKa3aJJOCb Ta 
>Ke H a  rpyHT, np1rnera10LUHH K pa604eif KaMepe, KOTOp 
npoKaJJHJJCH .n.o KpacHoro useTa Ha paccTOHHHH 1 0-40 c 
HaH6oJJee H HTeHCHBHblH npoKa,1 OTMC4eH y 6oKOBblX CTeHOK 
T 3 M; r.n.e pacnoJJaraJJOCb 803.n.yxo.n.yBHOe ycTpOHCTBO. 

illJJaKOOTBOJl.Hb!H Ka H aJJ, n pOXOJl.HIUHH OT ropHOBoro 
aepcTHfl, yKpenJJeH KaMeHHblMH nJJHT3 M H .  0JJHT8MH Bb!JJO)I( 
Hbl 6oKOBble cTeHKH H sepxHHfl 4acTb KaHaJia. OpoTH.>Ke 
HOCTb wJiaKOOTBOJl.HOrO KaHaJJa 42 CM. 3anOJJHeHHe ne 
COCTOHT B OCHOBHOM H3 CMeCH rJJH H fl l!OH 06Ma3KH c Kp3CH 
npOKaJJeHHOH 3eMJJeH, r}le HHOr.ua BCTpe4a10TCH Kpy n H ble K 
M e HHble saJJyHbl. Htt>Ke, y caMoro )lH a, H aXOJJ.HTCH tte6oJJ 
lllOH CJJOH (20-30 C M )  >KeJJe3HCTOrO WJJ aKa H JJ.pesecHO 
yrm1 ( pHc. 1 2) .  Pa3Mepb1 pa604ei1 KaMepbl ne4H:  .UJJHHa 
1 25 CM, lllHpHH3 -25-35 CM, Bb!COT8 - 1 40 CM.  

npe.uropHosoe yrny6JJeHHe '!8CTH4HO pa3pyweHO. OH 
npe,11cT8BJJHCT co6oli 4eTb!pexyrOJJbHYIO B nJiaHe HMy, B 
pblTYIO B MaTepHKe H eCKOJlbKO H H .>Ke no CKJIOHY Teppacbl, 4e 
OCHOBHOe coopy>Ke HHe. P83Mepb1 coxpaHHsweiicfl 43CTH npe 
rOpHOBOrO yrny6JJeH HH: Jl.JlH H 8  - 1 80 CM, WHpHH3 -220 c 
rJJy61rna - 1 40 C M .  3anOJIHeHHe npe.ll.rOpHOBOrO yrJJy6JJe H H  
COCTOHT H 3  TOHKOrO CJIOH (25-30 CM) .ll.pesecHoro YrJJH 
WJJaKa,  nepeKpb!TblX MOLUHblM H a HOCOM c.n a6oryMycHposa 
HOH 3eMJJ H .  

0 a M H T H H K  M e T 8 JJ JJ y p r H 4 e C K O r O  n p  
H 3 s o .n c T B 8 IO c T bl JJ.-3 p acuoJJo>KeH H a  Hesb1COKO 
nepsoii H a.n.noiiMeHHOH Teppace JJesoro 6epera p.  IOCTbl 
n poTeKa10w.ei1 B 10ro-BOCT04HOH 4acTH lJy ikKOH cTen 
(pHc.  I 0 ) .  B xo.n.e cTa u11ottapttb1x HcCJie.uoaaHHH H 8 M H  o 
KpbITa Cblpo.uyTHaH ne4b xopoweri coxpaHHOCTH no.n.3eMH 
t ta.n.3eMHOH KOHCTPYKUHH. H1uKH H H  ee 48CTb coopy>KeH 
B HMe, Bblpb!TOH B M3TCpHKe, rny6 H H 8  ee .n.ocn1raer 1 50 c 
oOKOBbre H 38.llHHe CTeHKH ne4H BbIJJO>KeHbI H3 K8MHei1-aaJJ y 
HOB. TOJJLUHHa KJ18,llKH 1 5-30 C M ,  B b!COTa 1 00 1 20 C M  
Oc11osaHHeM nepe.n.Hei1 creHKH cJJy>KHJJ MaTepHKOBblH ocra 
Heu, B H H3Y KOTOporo npo6HTO OTBepcTHe .ll.JlH BbtnYCKa w.r1 a K  
BblCOTa OTBepCTHH OKOJJO 48 C M .  60KOBbJe CTeHKH WJJaKOO 
so.n.ttoro KaHaJJa yKpenJJeHbl 1<aMeHHblMH nJJHT8MH. CT0J1y4e 

06 a30M w a xT8 o6M 83 3 H 8  rJJ H H H HOH cpyT11pos-
H8 fl T8KllM 

7
p 

0 30 C" Ha1160JJee MOLUH bltt CJJOH H a HeceH ., oeM OT A ... . 
KOH CJ! � 

T" LU8XTbl rn.e OTCYTCTB0B8Jl3 K8MeHH 8 H  KJJ8Jl.-
epxneH 48C " ' JJH -s B 

1 3 )  KoJJ O W H H KOBafl 48CTb ne4H B03Be)].eH 8  H3 r 
K8 ( pHC�o.n.e 

.
Jl.JJHTeJJbHOH p860Tbt, K8K noK838JJ ocMOTP o6-

Hbt: B . rJ1 H H H H 3H cpyT11poaK8 tteOJlHOKpaTHO no.nHOBJJHJJ8Cb. 
M 8 .1K11, 

ecTax H 8 " H  on.1e4eHO JJ.O 4eTb1pex cJJoea 
B eKOTOpbtX M , "' • H 

oropbie 6brJHI H8 HeceHbt no HcTe4e�urn onpe.n.eJ1e H -
06Ma3Kll , K 

p860Tbt ne4H Ha 4TO yKa3blaaer onJJaaJieHHOCTb 
Horo cpoK

H
8
X cTopoH Ka)K;oro CJIOfl o6Ma3KH. DoJJ cbrpo.n,yT

!�r��:� coopy>KeH C H 8KJIOH0M K nepe.n.HeH CTeHKe AJIH JJYll 

UJero yAa,1eHtHI w.'l8 K 8. 
1 0  8 11 -

8 60K0BblX CTeHK8X nel!H H 8  BblCOTe 1 00 - 1  C M  ycTp 

aJJl!Cb B03Jl.YX0AYBHble OTBCpCTH5l ;J.H8MeTp0M OKOJJO 4 CM, 

�o 1 1  oTBepcTHH Ha Ka >K.llOH cTeHKe. 803.uyxOAYBH�e OTaep� 
CTH5l BblXOJl.flT Ha noaepXHOCTb non. yrJlOM 45-50 . �JIHH 

HCKOTOpblX H3 H H X  .llOCTHr8eT 50 CM.  OcMOTp rJJ H H H HO H  cpy

T H pOBKH �oKa38JI, 4T0 M8KCHM8J1bH8fl TeMnepaTyp8 � p8-

604eif KaMepe 6btJl8 a6JJH3H 803.UYXO.llY B HOrO ycTp0HCTB8.: 
T8K K8K �TeHKH 3.uecb H a  npOTH>Ke H H H  45 CM (OT sepxtte� 

KpOMKH ne411) CHJibHO onJJasJJe1tbl. HH>KHH� 4aCTb rJJ H H fl H O� 

06M83KH TOJlbKO 060)l{)!(eH a .  Oo.n. B03JI.e HCTBHeM B blCOKOH 

Te:i.mepaTypbl np11J1era10LU8fl 3eMJJfl npoKaJietta .n,o Kpacttoro 

u.aeTa H8 p8CCT0fl H IHI 20-40 CM. 
38nOJJHeHHe CblpOAYTHOH ne4H COCTOHT a . ocHOBHOM 113 

K CKOB rMI H flHOH 06Ma3KH OT KOJJOW H H KOE�OH .48CTH ne4H 

/ KpaCHOH npoKaJJeHHOH 3eMJJ H ,  cpeJI.H KOTOpOH BCTpe4eHO 

HecKOJJbKO Ka'<1e H H bLX B8J1YHOB. MoLUHOCTb on11c8HHOro CJJOfl 

ae 1 1 0 CM Htt>KHHfl 48CTb 3a nOJ1 H eH H H  coCTmn H3 
AOCTl1r T · · 

( 1 4) P83Mepbt 
CblpOJJ.]THOrO WJ13K8 H .upesecHOrO yrnH p11c.  . 

pa6olJeH K8Mepbl: .!lJI H H 8  - 1 1 0 C M ,  w 11 p H H 8  -50 C M ,  Bbl-

COT8 - 1 35 CM.  accTOflHHH 
npe.n.rop1tOBOe yrny6JJCHlle p8C TIOJIO>KeHO H8 p • 

1 50 c M  OT cbtpOAYTHOH ne4H. Otto n peJI.CT8BJJfleT co6oH HM� 
Bbtp btTylO B MarepHKOBOM rpyttTe H 3  rny6HHY 1 30 CM . 

np116r111>KeHHeM K 6epery r.1y611 H a  yMeHb WaJJacb, nocTenett-

HO c�OJI.H H 8  tteT. CTopoHa yrny6neH H fl ,  o6parneH H8fl K 6e-
e.nH "' 0  MeW8JJa 6bt c6p 8-

pery, CTeHKll HC HMeJia,  T8K K a K  n O CJl nn 
• 8 KH 

CbTBaHHIO OTXOJI.OB OJJ8BK11 { WJ1 8K 8 )  c p8604CH nJIOLU A . 

38nOJJHeHHe npe.n.ropHOBOfO yrny6JJeHHfl COCTOHT H3 He-

60JJbWOH npOCJIOHKH pb!XJJOrO JJ.peeeettoro yrnH H CblpOJJ.YTHOrO 
lU.'taK a, nepeKpbtTOH "'10W.HblM cnoeM H 8 HOCHOrO rpyHT8 cepo
B8TOro useT8. Pa3Mepb1 npen.rop11oaoro yrny6JJCHHH: AJ1H-
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H a  - 220 CM, W H p H H a  250 CM,  rny6 H H a  ]10 1 20 CM 
n a :\1 H T H H K M e T a JI JI y p r H 4 e C K 0 r 0 n p Q. 

H 3 B o  .n c T B  a IO c T bl Jl-4 pacnoJ10>1<eH s 4yHcKOH CTen H, 
Ha CKJIOHe nepBOH H8.!lnOHMeHHOH TeppaCbl p.  IOCTbl.!l, B 8 KM 
OT c. TawaHTa. B XO.El.C pacKonoK Ha Tepp1nop1111 na MHTllHKa 
o6Ha py>KeH a  Cb1po.nyrnaH ne4h xopowei1 coxpaH HOCTH (pMc. 
1 5, 1 6 ) , 4TO TI03BOJHIJIO npe.n.cTaBHTb KOHCTpy1<u1110 C bipo.u.yT
HOA · ne4H H cnoco6 ee H3rOTOsneKMR. 

Cb1po.nyrna R  ne4b coopy).!(eHa s cneu11aJ1bHO Bb1pb1TOH 
HMe r.1y6HHOH 1 70 01. B H yTpH HMbl H3 KaMeHHblX sanyHOB 
BbIJJ0>1<ettb1 60KOBbJe cTeH1rn pa6o4eii KaMepbl . TomuHHa Ka
MeH HOH KJJa)lKH 1 5-40 C'\1, BblCOTa OKOJlO 1 20 CM. npu H3· 
rOTOBJleHHH nepeJl.Hett 11 33)1Hei1 CTe1101< npllME'HCHbl KaMeH
Hble nJJHTbl. B btJJO>KeHttaR KaMeHHaH OCHOBa w axTbJ ne4H c 
BHyTpeHHCH CTOpOHbl 06Ma3aHa rJHI H fl HOH cpy·rnpOBKOH, CJJOH 
KOTOpOH KOJJe6JJeTcfl OT 4 JlO 25 C M .  Bbl we Ka MeH HOH K.'Ja)lKH 
cTeHKH pa604eft KaMepb1 B03Be.neHbl 113 rMI Hbl. B XO.Ile tj)y11K
UHOH11posaH11R ne4H CTE'HKa HeOJlHOKp3TH0 D 0JlHOBJIRJJ3C�. 
TaK, H a n p 11Mep, asepxy OTMe4eHo TpexKparnoe no.1mo0.1eH11e 
06M83KH. 

B nepe.nHeii CTe11Ke ycTpoetto orsepcrne .n.rn BbinyCKa w.11a
Ka, nepexO.!lRW.ee B WJ13KOOTB0JlHblH J<aHaJJ, COE',!lHH e HHblH 
c npeJlrOp HOBblM yrJJy6JJeHHeM. noJJ CblpOJlYTHOH ne4H coopy
)l<eH C He60JlbWHM YKJJOHOM B CTOpOHY nepCJlHCH CTellKl1. no
Jl06Jlb!H  npH HUHn ycTpo1krBa J1e111.an11 B 3Ha4HTe..1 bHOH CTe
n e H H  o6ecneq�rn aJJ y .nan CH He wJJa Ka H3 pa604e'H KaMe pbt 
ne4H.  

B 60KOBblX CTeHKax pa6o4eA KaMepbl H a  B blCOTe OKO�O 
1 20 CM coopy>KeHO no 1 2  B03.ll.YX0JlYBHblX OTBepcT11 r1 Jl H 8 -
MeTp0M OKOJJO 4 CM. 803.llYXOJJ.YB H blC OTBt'j)CTHfl Bb1 Be.neHbl 
H8 noBepxHOCTb nOJl yr.rrOM 40-50°. )1.n l1 H tl  HX -45-50 C M .  
no.11. )l.eHCTBHeM Bb!COKOH TeMnepaTypbl,  06pa3yiowei1cR npH 
H C Kycc10eH HOM H8 rtreT8 H H H  B03)].yxa,  06M83Ka nepxHeH 4acTl1 
pa6oqeJ1 KaMepbl O llJl8 BJICl-ta H a  npOTR )!{e llH H  80 CM.  0cTaJJ b
H 8 fl  <racTb rJ! H HflHOH cpyT�pOBKH o6o>IOKCHa .no KHpnH4110rO 
UBeTa. np11.r1era10wHH K waXTe ne4 H rpyHT n pOKa.�eH H 8  
paccTOR H H H  20-50 C M  O T  CTeHOK ne4H.  y BOCT04HOH CTCHKli. 
HenOJl.aJJeKy OT 803.!1.YXO!lYBHOrO yCTpo ikTBa, coxpa H H.'lCfl 
p.H,!l Kar.meH, C.lJy)K H B W lfH,  no sceH 13HJll1MOCTH, csoeo6pa3HblM 
«cpy11.n.aMCHTOM» ,ll..151 Mexos. 

3anonHeHHe sepxHeA 48CTH pa6o4eH KaMcphl Ha npoTR
>1<eH11u 60 CM COCTOHT B OCHOBHOM 113 Kpac11ol1 npOKaJJeH11oii 
3CMJHI. B 3TOM cJJoe, H a  rny611 He 45 60 CM, o6napy)f{eHbl 

IO 

arMeHTbl Kep a M H KH OT O,.'l.HOrO cocy,na. 0cTaJl b H 8 fl  ll8CTb �ipOJl\'THOH netrn 3anOJ1HeHa KycKa:\IH CbtpOJlYTHo:o wnaKa 

H ApeseCHoro yrM1 ( pHc.  1 6 ) .  Pa3Mepb1 pa604e11 KaMepbl 
a 1 30 C M  w11p1rna -56 CM BblCOT8 - 1 80 CM 

ne•1 w JJ.JIHH - ' ' 
60 

B
.
6JJ H3H nepCJl.HeH CTeHKH OC4H, H 8  p8CCT0S1H H H  

" 
CM,  

acnonomeHO npenropHo soe yrny6J1e�111e �.enpasHJJbHOH ¢op
p 

coe.u�1 HeH11oe Ka11aJJOM c cb1po,nyT11011 ne4bl0. Yrny6ne

:�� coxpa H �l.TIOCb uenOJJHOCTblO. 3anom1eHHe ero COCTOHT 

pesecHoro yrnR 11 KycKOB }KeJJe3HCTOro wnaKa . Pa3Mepbt 

��:JlrOpHOBOrO yrny6JJ C H H R :  ,ll.JI H H 8  - 260 C M, W H p H H 8  KO· 

ne6neTCfl OT 270 Jl0 3 1 5  C M ,  rny6H H8 - 1 20- 1 70 CM.  
n a M S1 T H H I( M e T a JI .'I y p f H 4 e C K 0 r 0 n p 0·  

1 1  3 8 0 a c T s  a IO c T b l  Jl-5 pacnono>KeH Ha C KJJOHe 4-

MeTposoli Teppacbt 6epera p. 10cTbt.D., B 1 70 M OT lOCTbt,n-4. 

CTal(liOttapHbl M H  11ccJ1e.uo0att H R M H  H a  naMRTH HKe OTKpbtTa 
Cblp0.D.YTll3fl ne4b xopowei1 coxp 3 H llOCT H ,  1103BOJIRIOW3fl 
cyJlHTb KaK o KOHCTPYKILHH, TaK 11 o cnoco6e ee coopy>KeHHR 
( p HC. 1 7, 18 ) . 

Cb1pO.ll.YTH 8 fl  nc4b non3eMHO-H a.113er.rnoH KOHCTPYKUHH. 
UcHosaHHe ee coopy*eHo s RMe, B btpblTOH s MaTep111<e Ha 
rny6HHY 1 40 CM. DOKOBble CTeHKH BblJIO)f{eHbl H3  psaHoro K 8 M H fl  
Ha RblCOTV 1 00 I 1 0  C M .  Kna.nKa npo1130eneHa B O.D.H H  pH.ll 
KaMHt'H.  TOJJW.HHCI K3MCHHOH KJl3JlKl1 00-40 CM.  nepe,n11ffff 
H 3a,!1.Hflfl CTeHKH coopy>KeHbl H 3  sepTHK3JlbHO nocTaBneHHblX 
nJJHT. np114CM DJIHT8 3 8/l.HeH CTeHKH 3 Ha4 HTeJJbHO B blCTY· 
naeT ua.n. yposHCM llpesHeH nosepx11ocn1. B sepxtteii ee 
43CTH T04e4HOH TCXH l1KOH H306pa>KeHa rpyn n a  6apauos. 
B HH3Y ncpe;:tHeH CTCllKH ycTpOeHO OTBCpCTHC JlJlfl BblnYCKa 
tunaKa. BblCOTa ero n.ocT11rana 60 CM. B11yTpe11HRfl 4acTb 
Cblpo.n.yTHOH n e 4 11 o6M a3atta rn H HOH. TonwHHa rJJ HH RHOH 
cpyTl1p0BKH OT 5 )10 30 C M .  yfa rJJ H llbl B03Se,!l.ella T8K>Ke sepx
llHR 4acTb pa604eH KaMCpbt. 

B 601<0BblX cTe11 Kax cblponyTHOH ne4H 3acpHKCHpo0aHO 
no OJlHOMY PflJlY B03JJ.YX0.lJ.YBHblX OTBCpCTHH, Jl. H 3MeTpOM 4 CM, 
Bbtxo.nHW.H X no11 yr.110M 45° H a  nonepx 110cTb. Ha K8>KJlOH 
CTeHKe coxpaHHJ!OCb no 9 OTBepCTHH. nepBOH84 8JlbHO, no 
sceA sepOHTHOCTH, 6b1.110 no 1 1 ornepcTHH.  f.r1 11H R H a R  o6M83Ka 
06.111311 B031l.YXO.!J.YBHOrO yCTpoikTBa, no.u. CHJlbHblM B03JJ.eH
CTBHe� BblCOKOH TCMnepaTypb1 , 0nnasJJeH3 0T BCpXHCH Kp0MKH 
H a  npOTR)KCHHH 50 C M .  flp11nera10w.11A rpy1n npOK8JICH no 
Kpacttoro UBCTa 11a paccT051HIHI 20-40 CM. 

3ano"1He1111e Cb1po.u.yrno(1 ne•!H COCTOHT B OCHOBHOM H3 
KpacHOH np0Ka.r1CH110A 3CMJJ H 11 KYCKOB rJJ H HRHOH o6M83KH, 
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cpe.nH KOTOpbIX H3pe.nKa BCTpe4a10TCH KaMeHHble Ba.1yH 
J1HWb BHH3Y pa604efl KaMepbl, y JJeu�a.nH . pacnO.IJO>KeH H 
60JJbWOH CJIOH Cbipo.nyTHoro WJJaKa H JJ.peseCHOrO yrMI, MOUi. 
HOCTb KOTOporo COCTaBJJHJTa 1 5-20 CM ( pHC. 1 7, IV) . Pa 
Mepbl Cblpo.nyTHOH ne4H: .nmrna - 1 20 CM, wHpHHa -70 c 
BblCOTa - 1 50 CM .  

B6JJH3H nepe.nHeH cTeHKH Cbipo.nyTHO'H ne411 coopy>KeH 
npe.nropHosoe yrny6neH11e, coe.n11Hettttoe KattaJTOM c pa604e 
KaMepoli. B0Kosb1e cTeHKH KaHaJJa yKpenneHbl KaMeHHblM 
nJJHTaMH. HenocpeJJ.CTBeHHO y ropHoaoro OTBepcTHH KaHa 
HMeeT nepeKpblTHe H3 ABYX KaMeHHblX nJJHT. n.rntHa K3113J1 
OKOJIO 70 CM. 

npe.nrOpHOBOe yrny6neHHe, 4aCTH4HO pa3pyweHHO 
npe.ncTaBnHeT co6oii no.n4eTbrpexyronbHYIO HMY c HecKOJJbK 
3aKpyrneHHb1MH  yrnaMH (pHc. 1 7) . 3anonHettHe npell,rOpHO 
soro yrny6JTeHHH COCTOHT H3 He60JlbWOH npOCJJOHKH CblpO 
.D.YTHOro wnaKa H .npeaeCHOro yrMI, nepeKpblTOH HaHOCHbl, 
rpyHTOM. Pa3Mepb1 coxpaHHsweHcH 4acrn npe.nropHOBOr 
yrny6neHHH: AJJHHa - 1 85 CM ,  w HpHHa -200 CM,  rny6HH 
KOJle6neTCfl OT 70 AO 1 20 CM. B xo.ne pacKOTIOK CblpOAYTHO 
ne4H HaMH 3acj:>HKCHpOsaHbl OCTaTKH 4 CTOJJ60B ll,HaMeTpO 
OKOJIO 20 CM,  CJTY)l(HBWHX onopOH ll,Jlfl Haseca. fny6HH 
CTOJ160BblX flM -35-40 CM.  

n a M H T H H K  M e T a JJ JJ y p r H 4 e C K O r O  n p O H 3  
B 0 .n c T B a n e p e K-2 pacnOJJO)l(eH B CaHJIIOreMCKOH CTe 
nH Ha BblCOKOH Teppace nesoro 6epera p. 5yry3yH, a 30 K� 
OT c .  KoKoplO. OpH cTaulrnHapHOM 11ccnenosaHHH t ta  TeppH· 
TOpHH naMHTHHKa o6ttapy>KeHa CblpO.D.YTHaH ne4b HenJToxo· 
coxpaHHOCTH (pHc. 19 ,  20) . B pe3ynbTaTe 3p03HH Teppac 
4acTH4HO pa3pyweHHblMH OKa3aJJHCb npenropttosoe yrny6-
JJeHHe H nepe.nttHH CTeHKa ne4H. 

Cb1po.nyTHaH ne4b coopy)l(etta B HMe rny6HHOH 1 40 CM. 
BoKOBbte H 3a11ttHH cTeHKH ne4H H3rOTOBJieHbl H3 sepTHKaJ1b· 
HO nocTasneHHblX MaccHBHblX TIJTHT TOJl !UHHOH 25-30 CM. 
.ll.JIH yaeJJH4eHIUI BblCOTbl CTeHOK Ha TIJlHTbl TIOJTO.>KeH pH 
KaMHeH. CJTe.nyeT OTMeTHTb, 4TO 3TO pe.nKHH CJiy4aH cpe.n11 
acex pacKOnaHHblX Cbipo.nyTHblX ne4eH, KOr.na )l.JIH B03Be.neHHff 
60K0Bb1X CTeHOK npHMetteHb! KaMeHHble TIJIHTbl . .ilJJH OCHO· 
BaHHH nepe)l.HeH CTeHKH HCTIOJlb30BaH MaTepHKOBblH OcTaHeu. 
BHH3Y KOTOporo np06HTO OTBepCTHe .ll.JIH BblnycKa WJlaKa. 
BhlcOTa ropHoaoro OTBepcTHH -25 CM .  Bbiwe KaMeHHOil 
KJI3)l.KH waxTa ne4H B03Be)l.eHa H3 rJIHHbt. CJIOH rJIHHbl npH 
3TOM AOCTHraeT 25 CM. B ttyTpettHHH cTopotta waxTbJ ne4H 
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6 a3aHa rJJHHHHOH cj:>yTHpOBKOH. 803.n.yxOAYBHOe yCTpOHCT· 
o M

ne4H He coxpattHJJOCh. Cy.n.H no KOHCTPYKUHH ne4H, OHO 
BO 

JIHL!aJIOCb OT OTIHCaHHblX Bblwe. 00J1 ne4H COOpy>KeH 
He OT 

K nepe,!1.ttei-i cTeHKe .ilJlH npe)l.OxpaHeHHH OT 
c H8KJ10HOM . ' 

pyweHMH B xo.ne BbinYCKa wnaKa y ropHOBOrO OTBepCTHH 

�:3 
6bl.n yKpenneH KaMeHHOH nJIHTOH ( pHc. 1 9, II ) .  • 

3anontteHHe cb1po.nyrnoi1 neqH coc;ToHno 113 KpacHOH npo-

a rieHHOH 3eMJIH H KYCKOB rJIHHHHOH o6Ma3KH, npoHCXO.lJ.H· 

��x OT aepxHei-i pa3pywettHOH qacTH ne4H. Y caMoro nona 

OTMe4eH TOHKHH CJIOH .npesecttoro yrnH H CblpOAYTHOfO wnaKa, 

T0.1!UHHa ero He npeshrw ae-r 1 0  cM ( pHc. 20) . Pa3Mepb1 CblpO· 

.:i.yTHOH ne4H: .ll.JlHHa - 1 30 CM,  wHpHHa -50-60 CM ,  Bbl· 

COT8 - 1 50 CM. 
OpeAropHOBOe yrny6neHHe coe.n.Httetto c ne4bl0 wnaKOOT· 

BO.ll.HblM KattanoM AJJHHOH OKOJIO 40 CM.  CTeHKH Ka11ana co 

ecex cTopo1-1 yKpenneHht KaMeHHblMH nJJHTaMH.  Yrny6neHHe 

pacnonaraJIOCb no caMOMY Kpa!O Teppacbl H no4TH no.1HOCTblO 

pa3pyweHo. OcTaswaHCff 4acTh no3sonHeT npeAnOJiaraTb, 

4ro OHO 6blJJO no.n.4eTb1pexyroJTbHOH cpopMbl. Pa3Mepb1 co· 

xpaHHBWeHCH 4aCTH npeArOpHOBOfO y rny6J1eH1rn: )l.JIHH3 -

80 CM, urnpHHa -200 CM,  BblCOTa .ll.OCTHraeT 75 CM.  

0 a M fl T II H K M e T a JI J l  y p r H 4 e C K 0 f 0 n p 
.
o H 3· 

B 0 !I. c T B a 5 y r y 3 y H pacnOJIO>KeH Ha HeBblCOKOH nep· 

aoH ttaJJ.TIOHMeHHOH Teppace nesoro 6epera p. Byry3yH, B 

32 KM or c. KoKoplO (pHc. 10 ) . B xo.n.e apxeonorH4eCKHX 

pacKonoK tta naMHTHHKe scKpbITa nnomaAh 79 KB. M� , tta 

KOTOpOH o6ttapy)l(eHhl TPH Cblpo.n.yTHble ne4H xopoweH CO· 

xpaHHOCTH. 
Cb1po.D.yrnaH ne4b .N'9 l (pHc. 2 1 ,  22 ) .  Octtoa11aH qaCTb 

ne4H coopy>KeHa B HMe rny6HHOH OKOJIO 1 20 CM.  OOKOBbJe 

CTeHKH pa6otiei-i Ka Mepbl BblJIO>KeHbl H3 KaMeHHblX sanyHOB. 

TOJl lUHHa KJJa)l.KH KO.ne6nerc5l OT 1 5  ll,0 50 CM ,  B�lCOTa -
l 1 0- 1 1 5  cM.  np11 113roTOBJieHHH nepe.n.HeH H 3a.n.He� cTeHOK 

npHMeHeHb! aeprHKaJTbHO nocTaBJieHHWe KaMeHHWe nJIHT�. 

BHH3Y nepe,!l.HeH CTCHKH OCTaBJJeHO rop11oaoe o;sepcTHe 

BblCOTOH 45 cM.  K tteMy noABe)l.eH wJiaKOOTBO.ll.HblH KaHaJJ, 
npo6HTblH no)!. MaTepHKOBblM OCTaHueM. OOKOBble creHKH 
Kattana yKpen.neHbl K a MeHHblMH  nJJHTaMH.  Yi3f0TOBJieHHa51 
H3 KaMHeH wa xTa ne4H c BHyrpeHHeH CTOpOHbl 06Ma3aHa 
fJIHHHHOH cpyTHpOBKOfl, TOJJ !UHHa KOTOpOH eapbHpyeT OT 5 
JlO 20 CM.  BepxHHH l!aCTb pa604eft KaMepb1 eo36e.neHa H3 
f.'IHHbl. 
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CyJU1 no onJTaBJTeH HOCTH rJTHHHHOH o6Ma3KH H n poKaJieH
HOCTH rpyHT8 B sepxHHX CJIOSIX, tta ypOBHe OKOJIO 1 20 C M  OT 
noJTa p acnoJT a raJIOCb B03D.YX0D.YBHOC YCTPOHCTBO. no ,Llal!HblM 
H a W HX H86J1 10D.eH H H  H 60J! bWH M nponopuHHM nelJH, H8 60-
KOBblX CTeHKax 6bJJIO He MeHee 1 3  B03D.YX0.llYBHblX OTBepCTHH 
noJT C,bl pOD.yTHOH ne4H coopy>1<eH C H8KJl0HOM B CTOpOHY 
nepe.ntteH CTeHKH. 

3anOJ!HettHe Cblpo.nyTHOH ne4H :  BBepxy pa604ej;j K8MepbC 
p a cnOJIO>KeH CJJOH KpacHOH npoKaJJeHHOH 3CMJIH nnepeMe WKY 
c on11as11eHHblMH KYCKaMH o6Ma3KH OT KOJJOWHHKosoH. ttacTH 
nelJH. Mow.HOCTb 3TOro c11ost OKOJJO 80 C M .  HH>KHSIH 4acTb 
ne4H, Ha npOTH.>KeHHH 40 CM, 3a nOJ1HeHa CblpOJJ.YTH blM w11 a KOM 
H .npesecHblM yrneM (p Hc. 22) . Pa3MepbI pa604eii KaMepbI 
ne4 H :  Jl.JI H H a  - 1 80 C M ,  WHp1rn a  B H aH6011ee WH pOKOH 4acTH -
85 CM, rny6HHa - OKOJIO 1 30 C M .  

npe.nrOpHOBOe yrny6JJeHHe HenpaBHJlbHOH cpOpMbl, pacno
JJO>KeHO B 45 C M  OT nepe.nHeH CTCHKH ne4H. fJJ y61rna ero K0-
11e6J1CTCH OT 50 AO 1 20 C M . 3a nOJJHeHHe npeJJ.rOpHOBOfO yrny6-
JJeHHSl COCTOHT H3 He60J!bWOrO CJIOSl (25 C M )  Cblpo.nyrnoro 
WJl a K a  H .n.pesecttoro yrnst, pacnoJJO>KCHHoro y noJia ,  nepe
KpblTb!X H8HOCHOH cepoaaTOH cynecblO. 

Cb1poJ1.yrnast nelJb .N2 2 ( p H c .  23) pacno11o>KeHa B 3 M 
OT CblpOJI.YTHOH nelJH .N!! 1 .  HeCKOJlbKO H l 1 >KC no CKJ!OHY Tep
pacbl. nelJb nOJI.3CMH O -Ha)l,3CMHOH K0HCTpyKUHl1. 0KOJIO no
JIO B H H bC BblCOTbl rre4H coopy>KCHO B SlMC f.T ly6HHOH 90 C M .  
DOKOBbJe CTCHKH BbIJIO>KCHbl B 011.HH pSIJI. H 3  Kpy n H bl X  K a M HeH, 
OOJJ.O r H a H H blX JI.PY!' f{ Apyry. TOJI W.HHa KaMCHHOH KJ!aJI.KH 
25-45 C M ,  BblCOTa -90- 1 00 C M .  n p H  H3f0TOBJI C H H H  3a.n.11eJ1 
CTCHKH HcnOJTb30Ba H a  MaccHsttaH KaMC H H a H  nnHTa. Octto
sattHeM nepC,llHCH CTCHKH CJJY>KHT MaTepHKOBblH OCTatteu. 
BHH3Y KOTOpQrO npo6HTO ropttoaoe OTBCpCTHe BblCOTOH 50 CM 
H w11aKOOTBO!lHblH K a H aJJ AJIHHOH 80 CM. BttyTpCHHHe CTeHKH 
waXTbl ne4H 06Ma3aHbl fJI H H Sl HOH cj>yTHpOBKOH, KOTOpaH 
coxpattH11acb cp p a rMettTapHO . TOJiill H H a  rJI HHHHOH o6Ma3KH -
6-8 CM. Cy.nfl no 3 a n OJ1HCHHIO netJH, sepxHHSl lJaCTb ee 003-
BOAHJTacb H3 fJIHHbl.  OcMOTp coxpaHHsweH.rn rJI H H HHOH o6-
Ma3KH nOKa3aJI, 4TO OHa OOJ18BJJeHa y sepxHeH KpOMKH ne4H 
Ha npOTfl>l<C H H H  1 5  C M .  0CT3JlbHaH 43CTb 06M33KH o60)1{)1{CH3 
D.0 KHpnH4HOfO UBCTa. n pHJJeralOUlHH K nelJH rpyHT npOK3.IJCH 
ua paccTOHH H H  30-55 C M .  80311.yxo.nyBHOe OTaepcn1e HC 
coxpattHJIOCb. Cy.nst n o  H a W H M  tta6111011.eH HHM, OHO pacrro.ri a rH 
JIOCb Ha B b!COTC 90- 1 00 C M  Ii COCTOHJIO npHMepHO 113 2 
ornepcrnii ( no I 0 ornepcTHH H a  Ka>K.noii 6oKono11 cTeHKe ) .  

H 

no.IJ CblpO!lyTHOH 11C4H coopy>KeH c YKJJOHOM K nepe.nHeH 

CTCHKC. o6JJertJalOillHM BbinYCK WJi a K a  H3 pa604CH KaMepbl. 
3 a n OJIHCi-111C ne411 COCTOHT H3 KpynHbl X  KYCKOB Cblpo.nyT

HOfO wJJa1<a H D.pesecttoro yrnH. Mow.HOCTb 3TOro CJJOH 11.o
cn1raeT 70 CM. BepxHflSI 4acTb pa604eii Ka Mepbr 3 a n 0Jrnetta 
KpacttOH npoKaJJe1rnoii 3CMJICH H KycKaMH rJJHHSIHOH o6Ma3KH 
( pHc. 24) .  Pa3Mepb1 pa6otJeH Ka Mepb1 rre4H: .llJJHHa - 1 45 C M ,  
W H p H H a  ( c  ytJeTOM rJJ HHSlHOH cj>yTHpOBKH) -50 C M ,  B blCOTa -
90- 1 00 CM. 

flpeJI.ropttosoe yrny611eHHe, pacnoJ1ara10illeec51 B 80 CM 
OT CblpO.llYTHOH nelJH, npe.ncTaBJ!SleT co60H SlMY OKpyrJJOH 
cpopMbl. Yrny611ett11e coe.nHHCHO c netJblO WJJ8KOOTBO.llHblM 
KaHaJIOM, sepxHflSl H 60K0Bble CTCHKH KOTOporo yKpenJICHbl 
KaMCHHblMH flJJHT8M H .  3 a n OJ1He11HC n pe.11.ropHOBOfO yrny6-
JICHHS'I COCTOHT H3 TOH KOfO CJJOSl CbljH>ll.YTHOrO WJl8Ka Ii Kyc
KOB npeaeCHoro yrn st ,  nepeKpblTblX ttaHOCHOH cynecblO. Pa3-
Mepbl npe.nropHOBOro yrJ1y6J1eHHSl:  )J.JI H H a  - 1 90 CM, w H p H 
H a  - 1 75 CM, BblCOTa sapbHp yCT O T  40 ,llO 90 CM . 

Cpen11 Haxo.n.oK, o6ttapy.>KCHHblX y ne•rn N2 2, cJ1e.11yeT 
OTMeTHTb Tpex11onacTHOH HpyCHblH H a KOHC4HHK CTpCJJbl H 
>1<eJJe3HYIO noD.npym11y10 npSl)l<KY c s p a w.aiow.HMCH Sl3bl4KOM 
Ha cTep>1<ue ( pttc. 29, 2, 3 ) ,  pacno11ara 10w.y10cH s 3anoJ1 -
HCHHH npe.nrOpHOBOrO yr11y6J1eH H H .  

Cb1po.u.yrn a H  ne4b .N2 3 ( p H c .  25, 26) pacnOJJO)l{CHa a 
6,5 M OT BblWC 0ITHC3HHOH ne4H N!! 2. ne4b, OBaJ! bH3Sl B 
nnatte, fl0Jt3CMHO-HaJt3CMHOH KOHCTPYKUHH. no.u.3er. rn a SI  
48CTb coopy>1<e1rn B st M e  fJly611Hoii 0Ko110 1 1  O cM. BoKOBb1e 
CTeH101 BblJIO>KeHbJ B O.llH H  pH.LI. H3 KpynHblX no.u.Tecatt11b1x 
KaMHeii. MoillHOCTb KaMCHHOH KJJaAKH I 0-30 c M ,  BblCOTa -
85� 1 00 C M .  llJJ H 3811.HeH CTeHKH HCOOJ!b30B 8 H 8  KaMeHHaH 
nJ11na. OcttoBam1eM nepentteii cTeHKH CJJY.>KHT MaTep11KoaaH 
nepeMbllfKa,  OCTaswaRCH M C )l{.llY n pe.u.ropHOBblM yrny6JJe
HHCM H C blpo.nyrnoH n e 4 b l0 . BHH3Y nepeMb14KH npo6HTO rop
HOBOe OTBepCTHe Ii WJl 3KOOTB0.LJ.HblH KaH aJI. 06pa3os a s w a SI 
C H  TaK!iM o6pa30M maxTa pa6o4eH KaMepbl H3HYTPH 06Ma-
3atta fJJHHHHOH cpyrnposKoii TOJJlUHHOH 4-20 C M .  BepxHHH 
lJ3CTb nelJH, pacnOJIO)l{eHHaH BblWe KaMeHHOH KJl3JtKH, 803-
sen.etta H3 TOJJCTOfO CJJOS'I fJIHHbl.  n oJJ p a6olJeH 1<aMepbl 
H3rOTOBJJCH c H a1<110HOM B cTopotty nepe.ntteH cTeHKH. B 60Ko
Bb1x CTeHKax nelfH pacnoJ1 araCTcH no 2 B031lYX0.U.YB H blX OT
BepcT

.
HH .U.H aMeTpOM OKOJIO 4 C M .  X a p a KTepttoii 4epTOH, 11p11-�Yll.leH 06Ma3Ke, n p 1111era10meii K 803.U.yxo.u.yBHOMY ycTpOHCT-

y' Sl BJ!HCTCSl o n.'J a BJ!eHHOCTb ee aepxttero CJJO H  OT .neiiCTBHH 
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BblCOKOA TeMrreparypbI, orrnasneHHOA OKasanacb H 06Ma3Ka ua �pOTH>KeHH� 40 CM OT sepxHeA KpOMKH rre4H . O pHneraio. 1.UHH K pa604eH K8Mepe rpyHT rrpOKaJieH Jl.O Kp8CHOro usera H 8  paccTOHHHH 25-50 CM. 
3arrOJJHeHHe CblpOJJ.YTHOA rre411 COCTOHT H3 MOll.l,HOro CJI05! CblpOJJ.YTHOrO WJlaKa H KYCKOB JJ.pesecHOro yrnH, saHHM alOw.ero 60J1ee ITOJJOBHHbl KaMepb1 ( 80 CM ) .  Bhlwe pacrronaraer. CH KpaCH8H npoKaJJettH85! 3eMJJ5! c KYCK8MH rJIHH HHOA 06-M83KH.  Pa3Mepb1 p a 604eif KaMepbr :  Jl.JJ Htta - 1 50 C M ,  wHpHHa -60 CM, BblCOTa - 1 20 C M . 
O pe11.ropHosoe yrny6ne11tte, nOJJ.4erb1pexyro.1JbHOH cpopMbl c 11ecKOJJbK� 38 KpyrneHHhIMH y rJi a M H ,  pacnonaraeTCH s 50 CM OT nepe.n.HeH cTeHKH ne4H. Otto coe.n.HttHercH c ne4hIO wnaKO· OTBOJl.HblM KattaJIOM. oOKOBbre crettKH KaHaJia y KpenneHbl K8MeHHblMH ITJIHT8MH . .lI.JIH n pe.n.o}(p8HCHHH nOTOJJKa OT OCbl· IT8HH5! H8 60K0Bble nJJHTbl nOJIO)!(eHO rrepeKpblTHe. 3anOJJHeHHe npe.n.ropHOBOro yrny6JJeHHH COCTOHT H3 CJIOH Cblpo.n.yTHOro WJiaKa H .n.peseCHoro yrJIH, TOJill.l,HHa KOTOporo COCT8BJIHeT 20-40 CM.  Csepxy H8XOJl.HTCH HaHocHaH ceposaraH cynech. Pa3Mepbl npe.n.ropHosoro yrny6Jie11 1 1 5 1 :  Jl.JJ HHa - 1 30 CM, W H ·  p H H a  - 1 30 CM, BblCOT8 KOJJe6JJeTCH OT 5 0  )J.O 1 1 0 C M .  n a M 51 T H H K M e T a JI J I  y p r H 4 e C K 0 r 0 n p O H  3 ·  B o  .n. c T B  a K y  3 x r o H a  p - 1  pacnOJJO)f(eH tta n p a soif 1 0-Merposoij Teppace p. l.JyH, s 250 M OT ycTbH p. Ky3XTOHap. Cse.n.ett1rn o MeCTOHaXO)f(JJ.eHHH n a MHTHHKa 6hIJJH rrony4eHhl OT 5. X. Ka.n.11Kosa. 

Teppaca, Ha KOTopoA pacnoJJo>KeHbI Cbrpo.n.yTHhle ne4H, H H· TeHCHBHO paspywaercH co CTOpOHbl peKH H c nosepxHOCTH, B pe3yJ1bTare BblBeTpHBaHHH CJJa6o3aJJ.epHOBaHHOH n04Bbl, 4TO CKa3aJJOCb Ha coxpaHHOCTH 113y4aeMb!X 06beKTOB. B npouecce 11sy4e1111H n a MHTHHKa orKpbITbl .n.se cbrpo.n.yrnhle ne4H. Cb1po.n.yTHaH rre4b N2 I .  ne4b noJ1ypa3pywetta. CoxpamtJJacb TOJibKO 48CTb 6oKOBblX H 3anHeii cTeHKH.  KaK nOKa38JIH H CCJJe.n.osaHHH 0CT8TKOB coopy)f(eHHH, ne4b H3· rOTOBJJeHa B HMe rny6HHOH 1 40 CM 113 Ka MeHHblX B8JJYHOB. TOJIJllHHa KaMeHHOH BhIKJiaAKH -30-50 C M . BHyrpeHHHH nosepxHOCTb ne4H 6hJJia o6Ma3atta rnHHOH MOW.HOCTbIO I 0-1 5  C M .  f JIHHHHaH cf>yTHpOBKa COxpaHHJJaCb TOJlbKO B aepxHeH 48CTH. 0 p H  OCMOrpe fJIHHHHOH 06Ma3KH 3acf>HKCHp0BaHbl CJJe)l.bl ee nO)l.HOBJJeHHH: H a  OITJJaBJieHHblH CJIOH 06M83KH 6blJI3 HaM838H8 rJIHH8,  rrosepxHOCTb KOTOpOH raK>Ke 0ITJJ8 BJJeHa . fpyHT BOKpyr ne411 npOKaJJeH 11.0 KpacHoro uaera 11a npoTH>KeHHH 40-60 C M .  
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BosJJ.yxoAy811oe ycrpoAcTBO 11e coxpa1111J10Cb, H O ,  cyJJ.H 

eHHOCTH o6Ma3KH pacrronaraJWCb OHO H8 BbICOTe 
0 onnaBJI ' 

H 1 20 CM 0 0JJ ne4H BblJlO>KeH H3 ITJIOCKOfO K8MH 
KOJ1°

11110H: l 5  �M .  pa3MepbI coxpaH11swei1cH 4acn1 pa604eJ1 

OJI� bl' Bb!COT8 -- 1 45 CM, WHpHH8 -45 CM, .n.mrna -80 C M .  
a �  

H
p 

n� ttanpasJJeHHIO creHOK H HX o6ao.n.aM, rrepsOH848JJb· 
CyJJ. 

a pa6o4eA K8Mepb1 AOCTHraJJa 1 30 C M .  Cb1po.n.yTH85! 
H3Sl Jl.,l HH 

a 5!X CX0)1{3 C 
No I no KOHCTpYKUHH so MHOrHX Jl.eT JI " ne4h • 

a 1111oii ne4bIO No 2 H cyw.ecrsosana c tteH o.n.HO· 
HH>KeOnHC • 

speMeHH
o
� 

r11aH ne4b N2 2 ( p ttc. 27) pacnono>Ketta a 50 M �;�eoXHcaHHOH, y KpaH BbICOKOH rcppacbl. Oe4b coopy

�T
etta B HMe, rny61111a KOTOpOH COCT3BJIHJl3 1 20 CM. DOKOBble 

H saJJ.H5rn crettKH BblKJJ8AbIB3JJHCb H S  KpynHhlX KYCKOB K�M H H .  

ToJJ W.HHa KaMeHHOH KJI8,!IKH 30-40 C M .  O p H  ycrpottcTae 

nepe.1111ei1 CTeHKH HCIT0Jlb30B3Hbl .nee KaMCHHble ITJIHTbl, no· 

CT3BJICHHble sepTHKaJJbHO no.n He6oJi bWHM yrnOM JJ.pyr K 

Apyry. rrocJ1e coopy>KeHHH ocrosa ne411 aHyrpeH!1HH nosepx· 

HOCTb o6M83b!BaJ1acb rJJ H HOH. Ton w.11H a  rJJ HHHHO� cpyT11poaKH 

7- 1 0  C M .  06Ma3K8 11aHOCHJ18Cb B OD,HH CJJOH, Jl H W b  H a  
rrepe.1v1ei1 cTeHKe 06Hapy)l(eHO AB8 CJIOH 06M83KH - CBH)l.C· 
TeJJbCTBO 110,DJ!OBJleHHSl rJJ HHHHOH cf>YTHpOBKH BcJJe)l.CTBHe 
AJJHTeJJ bHOrO HCIT0Jlb30B8HHH .na HHOH Cbl�O.D.ynrOH IT�4 H .  00JI 
CblpOJJ.YTHOH ne'!H coopy)!(eH H3 ITJIOCKOH K3MeHHOH ITJIHTbl, 
J].OXO,LJ,Hll.l,eH ,ll,O ropHOBOrO OTBepcTHH, c HaKJIOHOM B CTOpOHY 
nepe.nHeH cTeHKH . ToJ1u.I,1-rna KaMeHHOH nJ1HTbl 6- 1 0  C M .  

npH OCMOTpe o6M83KH BblHCHHJIOCb, 4TO OH� O'!eHb OnJl8B· 
JICHa B aepxtteH 48CTH ( H a  40 CM OT aepxHeH KpOMKH ) ,  H8 
ocraJJ bHblX 'l8CT5!X cTeHOK rnHH5!HaH cpyTHpOaKa JlHWb 060)!(· 
)!(et1a. B 60KOBhlX creHKax ne4H coxpaHHJJOCb no 8 aosJJ.yxo
.D.YBHblx OTBepcTHH )l.HaMeTpOM 2,5 

"
C M ,  Bb!XO,D.511.UHX u no.n. yr

JIOM 50° Ha noaepxHOCTb. no.a. J].eHCTBHeM BblCOKOH TeMn:· 
parypbl, cyw.ecrnyrow.ei1 Ha ypoaHe ao3.n.yxo.nyaHoro ycrpOH· 
CTBa, rpyHT, npHJ1era10w.r1ii K w axre nettH, npoKaJJeH .no 
Kpac Horo uaera 11a paccroR11HH 30-60 C M .  

3arroJ1HeH11e CblpOAYTHOH ne4H COCTOHT H 3  rpex cnoea. 
BepxHHH '18CTb ne4H Ha npOTH>KeHHH 60 CM 3anoJ1HeHa nec
KOM. Cy.nH no aceMy, sa nontteHHe 3TOH ttacTH rre4H npOH30WJJO 
B Hawe apeMH. no)l. 3THM CJJOeM pacnOJJaraeTCH Kp8CH3Sl 
npoKaJJeHH3H 3eMJIH anepeMeWKY c Kyc�aMH o6M83KH . OT 
aepxHeli pa3pyweHHOi1 48CTH ch1po.n.yTHOH ne'IH .  Mow.HOCTb 
noro CJIOH 30-40 CM. B6Mi3H noJ1a ne'lh 3anoJ111eHa Kyc
Ka M11 CbrpOJJ.YTHoro 1uJ1aKa H ApesecHoro yrnR. Oco6eHHO 
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M11oro �. 1 a Ka pacnoJio>KeHo y ropHoeoro oTBepcTH H .  p a 3111ep peJyJJbTaTe s03JJ.e1kTB1rn BblCOKOH TeMnepaTypb1, 3eMJJH 
pa604eH KaMepb1 ne411: JJ.JJ H H a  - 1 25 CM, w H pima -55 c. oKaJllrnacb Ha 50-80 C M  ( pHc. 28 ) . 
BblCOTa - 1 20 CM.  

p 
3anOJ!HeHile CblpOJiyTHOH ne•r n :  s:px11HH 4aCTb une4H H� 

OT ne pe.r.lHeH CTe11KH npOJJO>KeH uJ.na KOOTBO.JlHbIH Katta OTfl)!(e H H H  80 cM 3a noJJHe11a Kpac110H npoKaJie1-111011 3eMJ1eH 
coe.n:HHfllOW.HHCH c n peJJ.rOpHOBblM yrny6JieHHeM. Ka1-1aJJ P o6JJOMKB M H  rMHJ HHOH o6Ma3KH. HH >1<e :>roro CJIOH pacno-
ceYeHHH H MeeT BH.U. T p a neuHH, pacwHpmow.eiicH Ksepx aralOTCH KpynHble KYCKH cb1poJJ.yTHoro wJJaKa H .n.peaecHoro 
.LlJJ H H a  ero 55 C M. CreHKH K a H aJJa o6no>1<ett bl (yKpen.rrem..i 'f,1H. pa3.,1epb1 pa604ei:i KaMepb1: M H H a  - 1 45 CM, WHpirna -
KaMHeM. 0 CM BblCOTa 1 60 C M. 

CTpen.rop11osoe y rn y6JJeHHe coopy>KeHO 3 Ha4 HTe.Tl bHO Hl1 Ta
.
KUM o6pa30M, ece aJJTaHCKHe ne4H Vl-X se.  n pe.ll-

yposHH pac nOJI0>1<e11 H s:r  nelrn . CoxpaH HJJOCb 0110 4acrHYH raeM!IOT co6oi'.i OJl.HOT H n H bte coop y)l(e11 HH,  eo3se.n.e1111bte B 
3anoJ1He1111e rrpe.n:rop Hoeoro yrJiy6JJemrn cocTOHT 113 7 CJIO Max rJJy6HHOH 1 20- 1 50 CM. 06w.He HX pa3Mepb1 B cpe.n.-
CblP?AYTllOro wJiaKa H !lpesec11oro yrnH , pa311.e,1eHHbtX np eM eapbupy!OT e npeJie.rr ax:  Jl.JJ H H a  - I 05- 1 50 CM, WHpHua-
CJ10HKaMH npoKaJieHHOH 3eM:J H .  JI H W b  KOe- r.ne v CTeHo 5-65 c M ,  sb1cora ( peKOHCTpyHpyeMaH) no 200 C M .  B 
3 eMJJ.H 11e np0Ka.ne11a HJJH npOKaJJCHa 48CTH411o. 

'
TOJJ W.H H JJaue onHcaHHbte ne4H oaaJJbHOH cpopMbl . CT p H  H3roroeJJeHHH 

CJIOes 1<0J1e6JJeTCH OT 5 Jl.0 18  C M .  06pa30BaHHe Ta KOH CTpa reHOK ne4ett W H pOKO 11cnOJJb30BaH KaMellb H Ka MeJJHble 
THrp a cp H H  MO>KHO 06bflCHHTb KOJI Hl!CCTBOM n.'JaBOK, npon JIHTbl, l!TO o6ycJT OBJJeHO, BH)l.HMO, H e_ 

TOJibKO ero .llOCryn
se}leHHblX B 3TOH Cblpo.nyTHOH ne4H.  B 11.aHHOM CJiytiae TaKM IOCTblO, HO np04H OCTblO H nOBblWeHHOH conpOn!BJIHeMOCTblO 
nJJasoK 6blJJO 7. Pa3Mepb1 coxpa11Hswel1cH 4acn1 npe.n.ro eHCTBMIO ornH. BepxHHS'I 48CTb neYeH, He rpe6oeaewaf! 
HOsoro yrny6J1e11Hs:r:  AJJ H H a  - 1 55 01, wH p1111a OT 2 co6oi1 npotittOCTH,  ao3sen.etta 113 TOJTCTOro CJJOS'I rm rnbl. CToJT 
Jl.0 230 CM, BblCOTa -80 CM.  oopy>1<eH c YKJIOHOM K nepe.n.11eH CTCllKC, 06.:1l'r4alOlllHM 

n a M fl T H  Fl K M e T a  JI JI y p r H 4 e c K 0 r 0 11 p 0 H 3 blnYCK WJJaKa H3 pa604eH KaMepbI .  
a o A c  T e a K y 3 x T o H a p-2  pacnoJ1o>Ke11 a Me>1<.u.ypel11 Oco6hlH H1nepec Bbt3bteaeT KOHCTPYKUHS'I eo3n.�onysHblX 
peK 4yH H Ky3XTOHap,  Ha KpalO HeB blCOKOH neyxMeTposo cTpoi'.icre ne4ei:i, co3naHH blX JJ.JI H HcKyccTseHHOH nona4H 
rp11sb1 (p 11c. I 0) . B npouecce p acKonoK Ha nJJO lll8.ilJJ na ... rnr 03JIVxa. Pacnono>1<e H bl OHH no 60KOBblM creHKaM Ha B btcore 
H H Ka OTKpbtTa o.n.Ha C btpo.n.yrn as:r ne4b xopoweA coxpaH HOCT KOJIO 1 00 CM Ha.n. ypoe11e'v! no.fl a ne4H, no 8- 1 1  Ha K3>KJlOH, 
BOJJbwas:r 4acrh waxTbt ne4H coopyJKena a HMe rJ1 y6HHO H aMerpOM 2,5 4 C M .  Bb1 xon. Ha noeepxHOCTb npo een.eH 
OKo.no 1 50 C M. CTpH H3rorosJTeH H l1 60KOBbtX H 3aJJ.HHX creHo OJJ. yrnoM s 45 50°. 
npHMeHCHbt nJJOCKHe KaMeH Hbie nJJHTbl BbICOTOH OKOJTO 80 c CT p HnOJJ.HHTHe coneJJ H3Jl yposHeM noJJ a ,  ysem1tieH H e  Hx 
CTepe}lHS'I H CTeHKa BblJIO>!<etrn H3 HeQOJl b W H X  KYCKOB Ka MH SI 6w.ero 4HCJ!a JJ.0 20-22 H BblBCJleHHe nOJl y rJIOM,  C C06JJI0-
8HH3Y nepe.1rnei'.i cTeHKH ocras.1eHo oraepCTHe Jl.JJ S'I BbtnycK .n.eHHeM TenJTOH30JJs:JU.HH pa604eJ'.i KaMepbt, no3BOJJS'IJTH MeTa.1-
WJiaKa . B H yTpe11Hs:JR noeepxHOCTb w a xTbl ne4J1 o6�rn3aH ypraM co3.nasarb ne4H a.n.aoe 6oJJbWe Tex, 4TO HMeJJH JlYTbe 
rJJH HHHOH cpyrHpOBKOH . Bb1 w e  Ka MettHoro oc11oaa11Hs:r waxr s HH>KHeH 4aCTH, o6ecne 4 H B a H  npH 3TOM pa eHOMepHbtH npo
B03seneHa H3 rJJ H H bl. TOJJUJ.H Ha rJI H HS'IHOH o6M a3KH 5-8 cM uecc ropeHHfl H BblCOKYIO reMneparypy nJT a BKH . 
BepxHHH 4aCTh o6M83KH w axrbl 04eH b OnJJa aJ1e11a H a  npo nps:rMblX aHaJJorHH paccMorpeHHOH KOHCTPYKUH H ne4H e 
Tfl>Ke H H H  50 CM OT eepXHefl Kp0MK11 ne4 H .  HH>KHS'IS'I rpaHHU H3CTOHUlee speMS'I 11e H3BeCTH0. n o)lp06HOe paCCMOTpeHHe 
Oit.rJ a B.'leHHOCTH C Bll}leTeJTbCTByeT 0 Mecre p acnOJTO>Ke H H  npaKTH4eCKHX pe3yJJbT3T0B nettCT B H H  T a K H X  c oopy>1<eH H H  
B03Jiyxo.n.yeHoro ycrpoi'.icrea. K co>1<aJ1eHH10, 3acp11KcHpoear y.n.eT naHo n p H  ocsew.eHHH TeXHOJIOrHH nJTaBKH >1<eJJe3a. 
ero B xon.e pacKorroK He yn.aJJOCb. Ho JT a6oparopHble HCCJle Ba>K11btM sonpocoM npH o<faope na Ms:JT H HKOB 4ep110H Me
n.oe a m rn  06Ma3KH noKa3aJJ11,  4TO B03.U.YXO.i:J:YBHoe ycTpoiicrB anJJyp r11H HBJTs:rerrn xpo HOJJOrHH.  HccJJenoeaHHbie KOMnJieK
cocros:rJTo H3 p H.na 803.llyxo.nyBHblX oreepcTHH .n.� rnMerpo bl, KpOMe OCHOBHOro MarepHaJTa,  HMCIOlllero 4HCTO npOH3-
0KOJJO 3 C M ,  pacnOJIO>KeHllblX n o  OOKOBblM CTeHKaM Ha Bbl BOJlCTBeHHOe Ha3H84eHHe, .n,aJTH ps:r.n .n.arHpyrow.H x  npenMeCOTe OKOJIO 1 1 0 C M .  BoJ.nyxo.n.yeHble oreepcrnR B blXOJIS'I roe, no3BOJTH10w.1:1x onpene.ri HTb xpo110JTOrH4ecKHe p a M KH cy
Ha nosepxHOCTb non. YrJJOM 45°. c BHewHeH CTOpOHbl ne4ff w.ecreosaHHS'I onHCaHHblX CblpOJIYTHblX ne4eH. 
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CpeAH Hai1.u.eHHoro HHBeHTapfl 113BecTHa no.u.npy>KH 
npfl)l{Ka c fl3bI4KOM Ha BepTJ11ore , 3aJJeraBwaH B 3anonHCH 
npe.u.ropHOBOro yrny6JJeHH H  nel!H .N'!! 2 Ha p. :5yry3yH. )i< 
JJe3Hble np H>KKH c fl3bl4KOM Ha BepTJJIOre nOflBJJ fllOTC fl 
AnTae B Vil-V I I I  B B .  H 6bITYIOT .u.o KOHUa I TbJC. H .  3. 
B coceAHei1 TyBe nOJ1.06Hb1e npH>KKH H3BeCTHbl B KOMnJJe 
cax V I-VIII H VI II-X BB . :i4 

J.fa 
_
3TOro >Ke naMflTHHKa npOHCXO,ll.HT TpCXJJOnacrn 

HpycHblH H a KotteirHHK CTpeJJbJ (irnc. 29, 2 ) .  AHaJJornH e 
H3BeCTHbl B Kblprbl3CKHX na MflTHHKax VI-VII I  BB. 35, a a 
xeOJJOrHl!ecK11x. MaTepHaJJa x  3anaAHOH CH611011, AaTH PY 
MblX cepe.U.HHOH I TbIC . H. 3. 36 H V I I I-IX BB.  �7 

B npouecce HCcJJe.u.osaHHfl Cblpo.u.yTHOA nel!H s nyHK 
.llepeK-2 Ha npHJ1era10mei1 K HeA nJJoma.u.11 06Hapy>1<ettb1 o 
J!OMKH CTpeMeH11 (pHc. 29, 5 ) .  CTpCMfl OKpyrnoi\ cf>opMbl 
nJJaCTHHlJaTblM YWKOM. no.u.HO)!<Ka OTHOCHTeJJ bHO Y3Ka 
.U.JJfl np04HOCTH ycHJJeHa CHH3Y pe6poM. CrpeMetta c nJJaCTH 
IJaTblM YWKOM WHpOKO H3BeCTHb! B apxeoJJOfl1lJeCKHX KOM 
JleKcax AnTaH VI-X BB. H .  3. 3a 

HHTepecHa HaxOAKa TpaneuHeBH.U.Horo KpecaJJa B 3 
nOJJHeHHH npeArOpHOBOro yrny6JJe11Hfl Toro *e n a MflTHH 
(pHc. 29, 1 ) .  Tpaneu11eBHJ1.Hb1e KpecaJJa a Ty3KTe no KOM 

JJeKcy Bemeii Kr;ratta 7 .u.arM py10rcfl A. A. faBpHJJOBoA VI I 
V I I I  B B .  H. 3. 

B 3anoJ1HeHHH pa604ei\ Ka Mepb1 Cb1p0Ayrnoi1 neIJH .N'!! 
tta p. Ky3xTOHap o6ttapy)i{eH cpparMCHT BeHlJHKa or rJJHH 
HOro cocy.u.a, yKpaweHHbIH B BepXHeA 4 acr11 PflAOM HOrTeBH 
HblX B.U.aBJJCHHH H flMOK ( pHc.  29, 4 ) .  KepaMHKa B aJnaiicK 
naMHTHHKax Bcrpe4aercH 04CHb pe.u.Ko. J13 MarepHaJJOB V I  
V I I  BB.  H3Becrno .U.Ba cocy.u.a H3 KYAblprHHCKoA MOrHJJbl. C 

�: CTen.H Eapaa�H a 3noxy cpe.n.HeaeKOBbR. M., 1981, c .  40. 
• B a  H H m T e  H H C. A. HeKOTOpble eonpocbl HCTOpfilt .n.pea11eT1op 

CKOH KYJlbTypbl.- C3, 1 966, N2 3, p H c. 10; K bl 3 JI a c o  a JT. p llpeaH 
Tyea. M., 1979, c. 133,p1tc.  1 47. 

� K a p  u 0 B B. r. Jla.n.eiiuoe H EpM3J13CBCKOe ropo.n.1tu1a. Tp./Ce 
UHR30apxeoJ1or1t1t PAHHOH. M. . •  1929, Bbln. 4, pHc. 3,/. 

K o  M a p o a a M. H. ToMCKHii MOr1tJ1bH1tK - naMRTHHK 1tcrop1t1t .n.pe 
HHX nJleMeH J1ecHoii no.�ocbl 3ana.n.Hoii C1t61tp1t - MHA M 1952 N.• 2 
c. 49. 

. • .• . ' -
31 M o r  1t JI b H 1t K o a B. A. EJ1b1KaeacKaR KOJJJleKUHR ToMcKoro yH 

aep�HTeTa. CA, 1968, N2 I, c. 263-268. 
r a B p ll JI 0 B a A. A. MOrl!JlblfHK Ky.n.blpr3 . . • Ta()JJ. 31; CTen 1t E 

p33Hlt ... , C. 37-40. 
39 r a B p H  JI 0 B a  A. A. MorHJlbHHK Ky.n.1>1pr3 ...• c. 6 1 .  
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YJlbl _ 6aH04HOH cpopMbl c orornyTblM BCH411KOM. 
_
OpHaMeH

auHfl COCTOHT 113 PflAa uorreBHJl.HblX B.D.aBJICHHH no BCH

HKY 40• JlenHbl(' n.1ocKO.D.OHHb1e ropwK11, yKpaweHHble flM

KaMH no wei-iKC, H3BCCTHbl ua A.nra� B KOMnJJeKcax V I I -

IX BB. 4 1  u 

B o11peJ1.eJJCHHOH cTenett11 CBHAeTeJJbCTBOM cymecrBOBaHHfl 

H3y4eHHb!X Cbipon.yrHbIX ne1..1ei1 BO Bropoii noJJOBHHC I TblC. H. 3. 

CJJY)f{lfT THnOJJOrH4CCKOC cpaBHCHHC H X  c H3BCCTHblMl1 na

MflTHHKaMH 4CpHOH '1CTaJJJJY PrHH. HecMOTpH Ha TO, 4TO KOW

aralJCKllH Tl1n CblpO.LlYTHb!X ropHOB He HMeer npH MblX aHa

JIOfHH Ha conpeACJJbHL>IX repp1nop1rnx, cpaBHCHHC OT,ll.CJlb
HblX KOHCTPYKTHBHblX 3JJeMeHTOB n03BOJJflCT np0Becr11 HeKo

ropble napaJJJJeJJ H. TaK, onpe.11.cJie11 11b1e cxo.u.crBa cf>HKc11py10r
cH c naMHTHHKaMH XaKaccKO-MHHyc1111cKOH KOTJJOBHHbl, Aa
r11pyeMblMll 5I. H. CyH4yraweBb!M VI IX BB. 42 Cpe.n.H H HX
coopy)!{e1rne CT�UHOl-iapHblX ' Cb!p OJlYTHblX ne4eH B HMe; HC
nO.ll !J30BaHHC npH H3rOT0BJICHH H 60K0BblX crettOK pa6o4eH 
KaMepbl KaMCHHblX nmn;  MOillHb!H CJIOH rJJHHHHOH 06Ma3Kl1' 
B 111axre (5 1 0  c M ) .  BecbMa 6JIH3KH, B OTJl.CJibHbIX c.lly4aHx 
II04TH llJleHTH4Hbl, pa3MCpbl JI.JJHHbl H WHpH Hbl pa604HX K3Mep 
( 1 00 CMX 37-45 C M ,  o Bbrcore xa KaccKO-Ml1HYCHHCKHX rop
HOB CY.U.HTb rpy.n.uo, TaK KaK BCpXHHH HX 4acTb pa3pyweHa ) .  

HeKoropaH 6JJH30CTb KOHCTPYKTHBHhlX oco6ettHOcreii 
npOCJJC>KHBaercH c caJJTOBCKHM THnOM Cblpo.u.yTHoro ropHa 
V I I I-IX s�. 43 Cxo.u.crBo H36.lllOJI.aercH B o6meM np11ttu11ne 
coopy>KCHHH Cblpo.u.yTHblX ne4ei-f: H re, 11 .npyrHe H3rOTOBJJ H
JJHCb B HMe, B blpblTOH B MarepHKe. Me>K.u.y pa604ei-f KaMepoi\ 
H 11pe.u.ropHOBblM yrny6JJeHHCM OCTaBJJHJl8Cb MaTepHKOBaH 
nepeMbllJKa, BHH3Y KOTOpOH npo6HBaJJcH WJJaKOOTBOJI.Hb!H 
KaHaJJ. Ilo.n.aya B03JI.yxa raK)l(e ocyw.ecrBJJ HJJacb cBepxy, 
4epe3 cneuHaJJbflbie B03,nyxo.nyBHbie KaH aJJbl. 

TaKHM 06pa30M, Ha octtoaaHHH npoBe.u.eHHOro aHaJ1113a 
HHBCHTapH , npOHCXOJI.Hlllero c aJJraAcKHX n a MflTHHKOB MC
T8JJJJyprn11, a TaK>Ke pH.a.a THnOJiorH4CCKHX aHaJJorHH c rop
HaMH Hl!blx apxeoJIOrH4CCKHX KYJJbTYP Bropoii noJJOBHHbl 
I Thie. H .  3., HCC.lle.u.yeMbJe cb1po.n.yTHbte ne4H MO>KHO .11.ar11-
poBaTb Vl -X BB. H. 3. 

CTo BCCH BH,ll.HMOCTH, no HCTC4CHHH yKa3aHHOfO npOMC- ' 
411 TaM )l(e, c 36 41 c . . 
,. Te n H  EapaSHH ... , c. 41. 
.; c y H 'I y r  a w e  B 51. 11. llpeBHRR MeT3J1J1 yprnR . . . •  c. 93-100. 

Chip 
A ct> a H a c b e  a r. E., II H Ko JI a e 11 Ko A. r. O caJ1ToacKOM THne 

01tYT11oro ropHa.- CA. 1982, N2 2. c. 1 68 - 1 75. 
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>KYTKB 8peMe11H OHH He npeKpaTHJIH csoero c y LUeCTBOBBHH 
Cy.uff no cpparMeHTBM KepaMHKH ( p 11c. 29, 7 ) ,  npoucxo.n.HLU11 
c p. IOcTblJl ( naMffTHHK IOcTbl.ll.-4 ) .  cb1po.uyrnb1e ne4H c TaKo 
KOHCTPYKU.Heii MOrJJH cyLUeCT80BaTb H s tta4 a.rie I I  TbIC. H .  

TonJIHBo 

6onbwyio pOJib 8 MeTaJJJ1ypr114ecKoM n pouecce urpan 
TOnJJ HBO.  B 113y4aeMy10 3noxy HM ffBJHIJICH yrOJtb - Taep.ubl 
B blCOKOyrnepO.UHCTblH npo.uyKT, nony4aeMbl�I H3 pa3JI H4H 
nopo.u .n.pesecHHbl nyTeM ee Harpesa 6e3 JlOCTyna HJJH 
CJia6blM .uocTynoM 80311.yx a .  HaJJH4He ero 3acj>HKCHposatt 
Ha scex naMHTllHKax MeTanJJyprHH A.naff .  

Yn0Tpe6ne1rne MeTaJJJ1ypraM11 11.pe8ecHoro y rJJff s 1<a4ec 
se TOOJIHBa 06ycJ10BJ1eHO 60JlbWOH ero TenJJOTBOp11of1 en 
co6110CTblO ( KOJI H4eCTBO TenJJOTbl, BblD.eJJ HIOLUe ik H  npH er 
p a H H H  I Kf TOOJI H Ba ) '  KOTOpaH y OTD.eJJbllbl'X COpTOB yrn 
6b1J1a B 1 ,5-2 pa3a Bb1we, 4eM y cyx11 x  APOB. (Ta6.ri . I )  4 
O p H  3TOM cne.uyeT OTMeTHTb, 4TO 11.Jlff nony4eHHff Ka4ec 
seHHoro yrnH pew a ioLUee 3 Ha4ett11e HMen He 81111. Ape8ec1111 
a TeMnepaTypa nepeyrne8 a H H ff  45• 

Yrne>1<>1<eHHe H a  AnTae, no-BHJlHMO M y ,  npoH380JlHJJO 
Jl8YMff cnoco6aMH.  BecbMa npHMHTH8HblM 11 ,  cKopee seer 
H a H6onee Jlpe8HHM 6b1J1 TBK H a3b1saeMblH ff M H bl H  cnoco 
KOr.Qa yrOJJb Bbl>K H raJJCff 8 cneuHaJ1bHO BbipbiTblX ff M a x .  n 
.U06HblM MeTOAOM y rne>1<>KeH1rn WHpOKO 00Jlb30B3JI HCb H 
Jlpyrux TeppHTOpHffX,  s TOM 4HcJJe s XaKaccKo-MHHYCH 

T a 6 .� 11 u a  I 
TenJ10TeopHa11 cn oco6HocTb yrn 11 H .a.peoeCHHbl 
YroJJb 

Te�rnepaTypa Ten.qoTBop
nepeyr:1csau1rn, uafl cno-

• C C06HOCTb, 

200 
300 
400 
500 
600 

B KaJJOplH!X 
1613 
635 1 
6937 
7700 
8092 

llpeaecHHa 

CocHa E.rib 
5epe3a 
OcHHa 
JlHCTBC H ll lf U 3  

Ten.riornop
uaR cno

coCiuocTb. 
ll KaJJOpHRX 

4910 
4870 
4 8 1 0  
H90 

4780 
14 Ko p o  6 K 11 H B. A. Yrne>1<iKeH11e. Cacp.D.JJoacK; MocKea. 19 C. 25. 

0 TaM >Ke, c. 74. 
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cKOH KOTJIOBHHe 46. TexHHKa noro cnoco6a 8pffJl. JI H cyLUeCT

aeHHhiM 06pa30M H3MeHHJJach c TC4eHl-ieM 8peMeHH .  B CBff3H 

c 3THM He6e3bl HTepeceH npHMep yrne>1<>1<CHHff no.uo6Hb
:� 

cnoco6oM ,  n pOH3BO.ll.HMblM H a  Ypane OKOJJO 300 JJeT Ha3BA ,; 
CTepsoHa4BJJ bHO B Y.ll.06HOM MecTe 8bipb1BaJJaCb ff M a  rny6HHOH 

OKOJIO 1 ,5 M ,  JlHaMeTpOM OKOJIO 2 M . 51M a  3a noJ1 H ffJ1aCb XBO

pocTOM, KOTOfbl H 3aTeM 3a>KHfaJ1Cff. 00 Mepe cropa H H ff  .ll0-

6aBJlfl.�HCb cse>1<He nopuHH .npos. nocne HanontteHHff ff M bI 

y rneM ee 3 aKpb1BaJ1H .uepHOM H 4epe3 cyTKH BCKpb!B aJJ H .  

BblXOJl yrJrn np11 H M H OM yr.1e>1<>1<e H H H  n o  o6oeMy tte npeshl

wan 30%. Ka4ecTBO yr.riff 6blJIO ttesb1c0Koe. 
CymecTB08aHHe tta AJJTae onHcaHHOro MeTo.ua nOATBCp>K 

JlaeTCff a.r1TaHCKHM cj>OJ1 b KJJOpOM, r.ne OH Hawen csoe OTpa� 

.)l(ettHe. TaK, ttanp11Mep, KOr;.1.a repo11tte 011.ttoro 113 3nOCHblX 
cKaJaHHM AJJTbIH TyyAH noTpe6osaJ1Cff npeseCHblH y ro.rib, OHa 

noCTyTIHJJa CJICAYIOLUH M  o6pa30M: 
Wecrb.n.ec11T JJl1CTae1111Hu cpy61rna, 
oOJlbWOH KOCTep H3 HHX p a30>KrJla, 
.Llae cyM bl yrJJ fl narOTOBHJ1a 48. 

Xopowee Ka4eCT80 y rJJeH )lasa.ri KY4Hb1H MeTOJl y rn e >1<>1<e
HHff. CyTh ero 3aKJ1104anacb s CJ1eny10LUCM. 3aroTOsJJett H blC 
noJJeHbff H BCTKH CKJ!a.ll.bl83JIH B KY4Y . 3 acbmaJ1H 3eMJleH 
HJJH 06KJ1aJ.1.b1BaJ1H .n.epHOM H no.n.>1<Hran11. B HH>KHCH 48CTH 
OCTaBJJHJJOCb OT8epcTHe AJIH .uocTyna so3.nyxa BHYTPb KY4H . 
.D,JJff 8blXO)la npo.nyKTOB rope11Hff ssepxy KY4H nponeJtbIBaJJH 
1lblM08ble orsepcTllff.  11cKyccTB0 yrOJJbLUHKa COCTOffJIO B TOM, 
4T06b! peryJJHpOB8Tb n p llTOK B03Ayxa, OT KOTOporo 3 a s H ceJta 
CKOpOCTb nepeyrJJ HB8HHff,  a 3 H a 4 HT H Ka4eCTB0 YrJJff. npo
.llOJJ>KHTeJ! bHOCTb npouecca yTJte>K>KCH Hff s Kylie 3as11cena 
OT nopOAbl H BJJa)l<HOCnl JlpOB, H X  pa3MCpOB H npHTOKa 803-
Jlyxa. HopMaJtbHblM C 4 HTaJJcff npouecc, KOr.aa Ha Ka>l<Jl.bie 
1 5  M3 nonycyxHx .upo8 3aTpa4H88JIHCb cyrKH. Oocne 3Toro 
npHcTyna.riH K pa36opKe. Bb1xo.a yr.riR no o6beMy JlOCTHran 
40-65% 49. 

Yronb, ynoTpe6n ff B W H HC ff  npH Cbtpo.ayTHOM npouecce 
00JJY4CHHff >KCJ1e3a, Jl0Jl.>KCH 6blJI OTBe4aTb onpe.n.e.rieHHblM 
rpe6o8aHHffM .  np11 OOCTyn.rJCll H H  B ne4b O H  06CCOC4HB8Jl: . 

I )  nonyqett11e BblCOKOH TeMnepaTypbl 3a C4CT cropattHff B 
30Ha.x n o.n.a4H B03,!l.yx a ;  2)  C03,!l.8 HHe CHJJbHO 80CCT8HOBH-

'" c 47 y II 'I y r  a w e  B 51. VI. JlpeBHRR MeTaJIJJYPrHfl .. ., c. 92, 102-105. 
K o  p o  6 K 11 H B. A .  YrneiK>KeHHe • . . •  c. 175. •• A 

1950 
,1 T bl H T y  y 11 11 .  J\.naiicKHii n•po114ec1<uf1 3noc HonocnC>HpcK. 

• c. 8 1 .  
'9 K o p o 6 K H H B A. Yr.ie>KiKl.'HHt'. . ., c. 266 
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TeJibHOH aTMoccpepb1; 3 )  npom1uaeMOCTb WlfXTbl .llBH)f{YlJ.l.HM CHHJy BBepx raJOBblM nOTOK0'1 no3T0'\1)' 3a60Ta 0 TOnJJH H a 'HIHaJiach c caMoro npouecca yrnem*ewrn Kor.Ila cTap Jl��b 
-

no.1�1JHTb, nocpe.ll.CTBOM OnTH MaJJ bHbl� Te�mepaT ( 0 500 ) • npO'lHblH, BblCO KOyrnepOJ(l1CTblH yrOJJb . DOJJhwoe B H H � !a H He y.11.eJJ H.10cb pa3Mepy }TOJJbH
0
b1x Ky ��a, Jarpy)f{aeMblX a CblpOJlYTHYIO ne'lb. Kpyn11br?i yro.'lb :cne1JHBaJJ paBHOMepHoro pacnpeneJ1eH H st  cocTaa11h1x 'la �=H WHXTbf B pa6o4eM npOCTpaHCTBe ne4H. npH 3TOM 06H3 JlbHO 06paJOBb!B8JJHCb OT.ll.eJJbHble CKOnJieHHH TOn.1Hsa PY.LI.hi. Hanponrn, y rOJi bHaH nbIJJb 11  MCJI04h vxy.11.waH n poH uaeMOCTb CTOJJ6a W H XTbl .ll.JJ Sl  BOCXO.ll.HUJ.ero

.
ra3osoro llOTOK npH BO}lH,iJH K 11apywe11111Q HOp\1aJJ bl!Oro xo.n.a Cb1p0Jl.YTHO n�ou.ecca HJJ11 1l a >1<e K ero npeKpaw.eHHIO. CT03TOMY np n .llfOTOBKe WHXTbl MeTaJI.71ypr .lJ.0,1:>f<eH 6blJ) C.7Je.!ll1Tb, 4TOO O H a  He 6hJJJa nepecbrW.eHa MC.'T04bIO, 11 He .n.onyCKaTb non .L1.aH11H KpynHblX KyCKOB .11.peaecHoro y r.1H .  Pacxo.11. TOnJI11sa n p 11 CbIPO.llYTHOM npou.ecce a waxTH nelJH TeopeTH4ecKH cocrn

aBJJSleT 3, 1 5  e/lHHHU. Ha I e.11.H HH[t noJJy
.
;aeMoro MeTaJJJJa . Y4HThlBaH KOHCTPYKU.HIO H a w 11 ne4e11 H 06HJaTCJlbHOe npOTan.rIHBaHHe nepe.ll. n.rn aKOH, MO HO npe.11.nOJTO>K HTb, 4TO pacxoll llpesecHoro yrJJH y anTa CKHX MeTaJJJJyproa 6blJ) BblWC. 

WJJaK11 

MeTaJJJiypr114ecK11e wJJaK11, o6paJyIOm11ecH a xo.11.e Cb!po llYTHOro npouecca, HBJIHIOTCSl 0.llH H M  HJ BB>KHeHwHx HCT04 �==�:· H a  OCHOBaHHH KOTOporo CT8HOBHTCSI B03MO>KllblM H3Y 
TeJibHO

:exHHKH MeTaJinypr1111 >KeJJeJa. CocTas H x  B 3HBIJH H Mepe onpe.lleJJHeTcH HCXO.LI.HO?i PY.LI.OH, a Ta K:me cf>J110 C a M H ,  npHMCIJHBWHMHCH npH BblnJiaBKe >KeJJeJ a .  .llJJH TOro, 4T06bl 110HHTb CTp)'KTYPY MeTaJIJiyprH1JeCKH %��Ko:, ueo6xo.11.11�0 OCTa HOBHThCH Ha npoueccax, npo11c LU x a pa601Je11 KaMepe nelTH npH CblpO.LI.YTHOM cnoco nony1.1eH11H meJJeJa 3 a  n e . .. rpy>Kae�iaH a Cb1pO.ll.YTHYIO netfh P Y.ll p .11.CTaBJJHCT co6011 B 0CH0BHOM OKHCb >KCJJe3a (Fe203) 11 nycTyIO nopo.LI.y (Si02, AJ20a. CaO) . Tip11 Harpesau�H OKHC >Kene3a BCJie)l.CTBHC XHMHIJCCKHX peaKU.HH B CHJlbHO BOCCT8 llOBHTCJihHOH cpe.n.e nepexo.ll.HT B a a KHCb )f{CJ1eaa ( FeO) llOCJie 4ero npOHCXOJl.H 0 • T W.1 aKOBbIB aHHe ( p acnJJ8BJJCIIHe) 
50 5 a ii K o s A. A. <I> H3HK0-XHMH4ecKHe 0CH0Bbl . .. c 366. 

3a1<HCblO >KCJIC38 nyCTOH nopO.llbl H BOCCT8HOBJ1e1rne L fHCTOro 
>1<eJJe3a. no3TOMY CTPYKTypa WJJ 8KOB cnaraeTCH H3 KOMnO-

CHTOB. yqacTBy lOW.HX B n pouecce lllJl8 K006pa30BaHIH l .  H 
OcHOBHOH cocTaaJI HIOlll.eA CbipO.ll.YTHOro wJJ a K a  SI BJisteT

cff 3aKHCh meJJe3 a .  Ko.7JH4ecTBO ee a wJJaKe onpe.LI.eJJHeTcH 
MHOfH MH cf>3KTOpa�rn. rJI3BHb!H 113 KOTOpblX - H 8JIH4He nyc
roii nopO.LJ.bl B p y.11.e ( B  KOJIHYeCTBCHHOM OTHOweHHH H a  K a >K
.11.y10 e.LI.H l l H llY nopO.D.bl np11 WJJ3KOB8HHH pacxoJJ.yCTCff OKOJIO 
JlBYX e]lHH HU. >KeJIC3a )  5 1 •  no3T0MY JJ.a>Ke npH HC nOJib30BaHHH 
xopournx py.11. nOTepH >KCJJeaa MOrJIH Jl.OXO.ll.HTb .llO 20-30% 
o6mero >KeJJe3a P Y.LI.bl 52 • .llpyr11e noTepH >KeJJe3a B WJi a K  
33BHCCJJH O T  HCKyccrsa MeTaJIJJy p ra ,  OT ero yMeH H fl  nO.ll..llep
.>KHBaTb OnTHMaJibHYIO TeMnepaTypy H co6JIIOJI.8Tb pe>KHM 
BblnVcKa WJJa KOB. 5I pKHM nOKa3aTeJieM B 3TOM OTH()WeHH H 
sblc;ynaCT MOJJ.e.111poaaHHe CblpOJl.YTHOro npou.ecca fi. A. Kon-
411HhIM H 0. IO. KpyroM. B npouecce 3KcnepHMeHTa no BbI
nnasKe meJJeJa np11 npe>KJlespeMeHHOM BbmycKe wJiaKa HMH 
OTMe4aJicff nepexOJJ. 3 H a lJ HTeJi bHOH 48CTH CB060JI.HOH 38KHCH 
)f(eJJe3a s w.r1a1<. Bonbw11e n0Tep11 Ja K11c11 >1<eJ1e3a npo11cxs
JlHJ11t T8 K)!{C npH 38BblWCHHblX TeMnepaTypax nJI8BKH . 

CTpoee.11.eHHblH H3MH X H M HIJeCKHH 8 H 3JIH3 MeT3JlJlyprH-
1Jec1<HX WJJ8KOB noKaJblBaeT, l.fTO B 60JJbWHHCTBe cJJyyaes 
COJlepmaHHe JaKHCH meJJ eJa KOJJe6JieTcfl a npe.LI.eJJ a x  57-
62% 54 (Ta6.� 2 ) .  Ha BTOpOM MecTe ( no CO)lep >KaHHIO) 
seer.Ila CTOHT KpeMHe3eM ( Si02 ) , J<OTOpbIH BMecTe c 3aKHCblO 
>Kene3a H.lleT Ha o6paaosaHHe M 1 rnepana cj>aHJIHTa ( Fe2SiQ4) , 
OCHOBHOro J<OMnoHeHra wJJa K a .  KoJJH4CCTBO KpeM He3eMa s 
WJI8Ke, KaK npaBHJ10, Jl.OCTHraeT 25-35%. 

.llpyrne OKHCH, BJIHSIIOLUHe H a  npouecc wJJaK006pa3osa
HHff - OK.HCb Ka.1bUHSl,  rJJHH03eM, OKHCb M 8 rHHfl, OKHCb Map

raHu,a ( CaO, A1203, MgO, MnO) , s cyMMe cocTaBJJstIOT 
1 - 1 2 %  (Ta6JI. 2 ) .  np11 CblpOJI.YTHOM npouecce nOJiy'leHHfl 
>KeJ1e3a JH aYeHHe nOCJieJl.HHX OKHCJIOB 04eHb BeJJHKO. [ lepe
x9.11.si B !IJJl 3 K ,  OllH cnoco6cTBYIOT CHH>KCHHIO TeMnepaTypbl 
06pa3osaH H Sl  WJi a K a ,  a npH onpeJJ.eJJeHHblX COOTHOWeHHHX 

5 1 5 a ii K o s  A A. CTpRMoe no11yqe11He Ji<eneaa H3 pyJI. Co6p. rpy.o.os. 
M.: Jl., 1 949, T 2, c. 3 4 1 .  52 TaM )i(e. 53 K o  JJ q 11 H 5. A., K p y r  0 .  IO. <l>H3H4eCKOe MO.D.eJJ HposaHHe CblpQ
.nyi-11oro npouecca npouaeo.11cTsa )l(eneaa - B KH · Apxeo.1onrn H ecrecTse1111ble 11ayK11. M .. 1965, c. 2 1 2. 214 .  5' A11an113 nposo.nHJJCR s UeHTp anbHOii 11a6opaTOpHH 3ana.nno-CH6Hp
CKoro reonorn qecKoro ynpaeneHHR. 
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<:JI c:;> 
T a 6 .n 11 11 a  2 

Pe3yJ1bt3tbl XHMH'leCKOro 3H3JIH3a Met3J1J1yprH'leCKHX WJl3K08 

Mecto B3RTHR 
Co.nep>KaHHe, % 

npo6bl Si02 Ti02 I FeO I Al20a I Fe20a I MnO I MgO Cao P20s I SOs 

Ti:iti:i, ne'lh N2 1 28,26 61 ,55 1,97 5,62 0,09 0,24 0,64 0, 1 1  CJI. 
Toro, ne'lh N2 2 2 1 .77 58,61 3,76 6, 1 3  0, 1 2  0,30 7,40 0,24 0,00 
T!Opry.H-2 35,90 57,39 2,33 2,16 0,05 0.20 0,00 0,10 CJI. 
T!OpryH-1 22,32 6 1 ,73 5,02 5,55 0, 1 2 0,30 3,07 0,35 CJI. 
Kb13blJJ-Tarn 32.46 60,29 2, 1 5  2.44 0.06 0,13 0,70 0, 1 1  CJI. 
Bypatbl 28,95 0,19 50, 15 0,90 16,2 0,07 0,29 0,56 0,15 0,10 
lOCTbl.ll- 1  25.07 0, 1 5 65,45 2,06 3.57 O,Q7 0,49 0,84 0.1 1 0,12 
IOctbl.ll-5 25,68 0,16 59,27 4,48 5,07 0,10 0,46 0,90 0,20 0,15 
lOCTbl.ll-2 34,49 0,16 55,89 2,87 1,08 0,09 0,42 1,23 0. 1 1  O,Q7 
l0ctb1A·7 3 1 , 1 5  0,16 1,61 57,95 7, 1 4  0,09 0,30 0,79 0,10 0,00 
IOctbi.!l.-6 34,37 0.23 2,33 57,80 1 ,34 O,Q6 0,34 0,84 O,Q7 CJI. 
KylXTOHap-2, ne'lh 29,97 0,05 1 .09 61 ,43 5,68 0,03 0,25 1 , 1 2  0,06 0,06 
N9 2, 4-ii cJioii npe.a.-
ropHoeoro yrny6-
JleHHR 
KylXTOHap-1,  ne'lh 29,77 0,05 1 ,20 59,60 6,91 0,05 0,75 0,56 0,06 0.06 
N'9 2, 7-ii CJloii npe.a.-
ropHoeoro yrny6-
JleHHR 
KylxtoHap· 1 ,  ne'lh 28,66 0.03 59,96 1 , 1 2 7,94 0,05 0,73 0,28 0,06 0.06 

Nq 2, 7-ii cnoii npe.a.-
ropnoaoro yrny6-

n p o i'l. O Jl >K C ll ll C  T a  6 ii. 2 

Co.o.ep>KaHHe. % \ Mecro e3RTHR 
�- Ti02 I I \ ,\'\nO MgO \ CaO \ P20s SO a 

npo6bl A120s FeO Fe20a 

KpxroHap- 1 ,  ne'lb 

,N'q 2, 7 ·ii cnoii npe.o.-
0,04 ropHoeoro yrny6-

1 ,25 59,96 6,13 0,05 0,41 0,56 0,06 

JJeHHR 30,96 0,04 

KylXTOHap-1,  ne'lh 

*. 2. 2-ii CJJOii npe.o.-
0.064 0,04 

ropHOBOfO yrny6-
1 ,09 6 1,07 7,98 0,05 0,65 0,28 

neHHll 28,05 O,Q4 

KylXTOHap-1 ,  ne'lh 

,N'q 2, 2-A cnoii npe.o.-
0,064 0,1 1  

ropHoeoro yrny6- l, 1 5  59,23 9,54 0,1 3  0,75 0,42 

JJeHHR 27,98 0,04 

KylXTOHap- 1 ,  ne'lb 

N2 2, 2-A cnoli npe.a.-
0,064 en. 

rop11oeoro yrny6-
28,30 0,05 1,54 61,43 6,22 0,03 0,54 0,84 

neHHll 
Ky3XTOHap- I. ne'lh 

,N'q 2, I-ii CJJOii npe.11.-
0,84 0,91 0,05 

ropHoeoro yrny6-
29,80 0,07 1 ,48 59,60 6,91 0,05 0,39 

neHHll 
KpxtoHap- 1 . ne'lh 

N2 2, I -ii cnoii npe.11.-
0,84 0,091 0,06 

ropHoaoro yrny6-
29,28 0,07 1,54 60,15 7,09 0,05 0,39 

<:.., neHHR � 



c:n 00 n p o )l O n lK e H H e  T a  6 n. 2 

MecTo B3llTHll Co.a.eplK&HHe, % 
npo6&1 Si02 I Ti02 I Al203 I FeO I Fe203 I MnO I MgO I Cao I P20s $03 

Ky3XTOHap- l ,  ne'lb 
N! 2, 3anonHeHHe 
ne'IH 32,77 0,08 2,15 58,86 4,43 0,05 0,41 0,56 0,091 en. 
Ky3xroaap-l, ne'lb 
Nt 2, Janoni�eHHe 
ne'IH 23,00 0,03 0,98 64,19 8,96 O,Q7 0,39 0,84 0,091 0,06 

Ky3xr0Hap-l,  ne'lb 
N9 2, 3-ii enoii npe.a.-
ropHOBOro yrny6-
neHHll 29,08 0,03 0,92 60,52 7,64 0,03 0,29 0,28 0.064 0,04 

KpxroHap- 1, ne'lb 
Ni 2, 3-ii enoii npe.a.-
ropHosoro yrny6-
neHHll 26,54 0,03 1 , 1 5  60,33 1 0,30 0,03 0,29 0,70 0,064 0, 1-0 

Ky:nroHa p- I .  ne'lb 
N2 2, 6-A e.1Joii npe.a.-
ropHOBOro yr;1y6-
neHHll 30,38 O,D7 1 ,48 60,70 6,05 0,05 0,39 0,28 0,064 0,02 

KyJXTOHap - 1 ,  ne•1b 
N! 2, 6-ii enoii npe.a.-
ropHOBOrO yrny6- 0 llR neul\ll 26,97 0 05 l,15 60 15 1 0 08 0 05 0 41 0.70 0.064 

n p o a o n :iK e H ll e  T a  6 .n. 2 

CoaeplttaHHe, % 
MecTo e3.ATHll I I I I Fe203 \ MnO \ MgO \ CaO \ \ npo6bl Si02 Ti02 Al203 FeO P20s 503 

KyJXTOHap- 1,  ne'lh 
Ni 2, 5·ii enoA npe.a.-
ropHosoro yrny6-

33,01 0,05 l,42 59,41 4,78 0,03 0,39 0,42 0,064 0,02 
JleHHll 
KyJXTOHap-1, ne'lb 
N9 I,  3anonHeRHe 

1 ,65 62,72 5,19 0,03 0,45 0,28 0,064 en. 
ne'IH 28,98 0,06 

KyJxTOHap-2, 38· 
2,15 55,55 8,86 0,05 0,81 0,84 0,064 0,04 

nonHeHHe ne'IH 30,60 0,07 

KysxtoHap-2, 33-
2,96 59,78 4,79 0,03 0,34 0,28 0,064 en. 

noJIHeHHe ne'IH 3 1 ,28 0,03 

KysxToHap-2, Ja-
3, 1 3  58,49 3,85 0,03 0,55 0,70 0,064 en. 

nonHeRHe ne•IH 32,70 0,04 

Ky3XTOHap-2, 38-
3,04 59,04 3,23 0,05 0,39 0,56 0,064 en. 

nonHeHHe ne'IH 32,75 0,04 



eHH>KalOT ee JI.0 I 030°. B wnaK TaK>Ke nepexOLI.HT 30J!bt 
meno4H npesecHoro yrnH. 

OnHea H H ble OKHCJ!bl, HBJ!HIOLUHeeH OCHOBHblMH KOMO 
HeHTaMH WJ!aKOB, B351Tble B OTJI.eJ!bHOCTH, He nn aBHTCH n p  
TeMnepaTypax Cb1po,nyrnoro npoueeca nony4eHHH *ene3 
TaK, KpeMHe3eM nna BHTCH TOJ!bKO npH 1 7 1 0° C, rJJH H03eM 
2050° c. OKHCb K8JlbUHH -2570° c. 0JI.HaKO B XOJI.e Cbtpo.n.yr 
HOro npou.ecca, Ha XOJI.HCb B TecHOM B33HMOJJ.eHCTBHH,  3T 
OKHCJlbl 06pa3y10T nernonnasKHe cMeCH. OposeJJ.eHHbie HaM 
.3KcnepHMeHTbl noKa3blsa10T, 4TO reMnepaTypa nnasneHH 
wnaKOB, B3HTblX H3 7 CblpOAYTHblX ne4eH, C0CT3BJT51eT 1200 
1 540° C (ra6JT. 3) 55. TeMneparypa >1<e wnaK006pa3osaHH 
scerAa H a  I 00-200° sbrwe reMneparypb1 ero nnasneHHH • 
CneJI.OBaTeJibHO, TeMneparypa, npH KOTOpOH nporeKaJl CblpO 
JI.YTHbtH n pouece, JI.OJI}l{Ha 6b1na JI.OerHraTb MHHHMYM 1 300 
1 640° C. .[lnH eH H}l{eHHH reMneparypbr wnaK006pa3osam1 
npH ebrpOAYTHOM n pouecee MeT3JTJJyprH eTpeMHJJH'eb BBOJI.HT 
B ne4b PYJI.Y TOJTbKO MeJJKHMH cppaKUHH M H ,  ra K K a K  4e 
KpynHee KYCKH, reM Bbrwe HY>KHa TeMneparypa 06pa3osamt 
wnaKa . KaK npasHnO, JI.HaMerp OTJI.en bHOH qipaKuHH py.n 
B W H XTe H e  npesbtW aJI 0,5- 1 C M .  YK a33HHa51 TeMneparyp 
MOfJla 6b1Tb cymeCTBeHHO CH H}l{eHa 3a e4eT sse.neHHH B UJHXT 
He3H34HTenbHOro KOJJH4eersa wnaKa roro >1<e coeTasa. H 
noneBbl M H  HeeneLI.OBaHHHMH Cblpo.nyrnbrx ne4eii H a  AnTa 
nOJI.06HaH rexHOJ!OrHH n p HrOTOBJieHJrn WHXTbl He 0TMe4e11a 
Paenpocrpa H eH HblM H BJieHHeM O H a  6btna B coce.n.HeH Xa 
KaecKO-MHHYCHHCKOH KOTJIOBHHe 57 (Ta6JJ . 3) . 

TpyJI.HOBoecTaHOBHMWe .3neMeHTW, raKHe KaK xpoM, TH 
T8H, MOJIH6JI.eH ,  K06aJ!bT H JI.p . •  n04TH nOJIHOeTblO nepexOJI.SI 
B }l{eJTe3o. no.nTsep}l{JI.eHHeM TOMY H BJIHIOTeSI .3KcnepHMeHT 
no npHMOMY soceraHosneHHIO N<eJie3a, n poseJI.eH Hbte 5. A Kon4HHblM 11 0. IO. KpyroM ss. 

.Lln H ycrrew HOrO XO.ll,a nJiaBKH MeTaJTJiyprH4eeKHH WJI a 
JI.OJI»<e t-1 o6na.naTb JI.OCTaT04HOH OOJI.BH>KllOCTblO HJIH reKy 4 ecTb10, TaK KaK B xo.ne eb1p o.nyrnoro npouecca Heo6xo.n11 M 
nepHOJI.l·flfeCKH BbtnycKaTb ero H3 nelfH. 50JTbUJOe BJIHHHll 

M l1ccneAOB3HHH npOBCAeHbl B 9KcnepHMeHT3JlbHOH na6oparop1rn M ii· uep�nOrHH H reOXHMHH TOMCKOro YHHBepcHTCTa. r 0 <f> M a  H 11. n .  <i>H3HKO·XHMH<ICCKHC OCHOBbl MeTaJJJ1ypnrn M 1 948, c. 1 65. • . 57 c 58 Y 11 4 Y r  a w e  B 51 .  11. Jlpesmrn MeTannyprnH .. ., c. 1 1 6. 
K o  JI 4 H H 5. A . . K p y r  0. JO. cf>tt311<1ecKoe Mo.n.enttposa11tte cblpoAYTnoro npouecca .. ., c. 2 1 5  

GO 

T a 6 .t ll !.l a 3 
TeMneparypa nnaBJ1eHHS1 MeTannypr114ecKHX wnaKoB 

lla!>!SITHHK 

K\ 3XTOHap- I .  
11\·•tb N2 I 
T10pryH-2 

H a 4 a .1 b H a H  
reo,.i nepaTypa 
nn a BJI C H ll H ,  

.. c 

1 540± 1 5  
1 580± 1 5  
1 250±25 
1 250±25 
1 200±25 
1 200±25 

KoHe4 HaH 
TeMncpaTypa 
n n a o n e H H H .  

* C  

1 560± 1 5  
1 6 10± 1 5  
1 375±25 
1 375±25 
1 360±25 
1 370±25 

Toro. ne4b •\� 
Toro. ne4b J\"2 2 
Ky3xT<map-2 
TK>pry u - 1  
Ky::tXTOllap- 1 .  
OC4 b !'\� 2 I 250±25 1 375±25 

H3 BH3KOCTb WJ13KOB OKa3blB aeT co.nep>1<a11He B H H X  KpeMHC-

3eMa. Pac4er1.>1 noKa3brna10r, 4TO wnaKH, B KOTOpbtX co.ne
_
p

>KattHe KpeMHe3eMa 6onee 40% . np11 HH3KHX reMneparypax 

H MelOT MeHhWYIO BSl3KOCTb, 4eM wnaKH c co.nep>1<aHHeM KpeM-

11e3e�a MeHee 40% 59. 0.nHaKo a yc;1os1rnx n
_;

perpesa np11 

0.!1.H H3KOBOH .:vrn 06011x TeMneparype noeJJeJl.HHH 6oJJee reKy4. 

TaKHM o6pa30M, H3y4em1e MeTaJinyprH4eCKHX wJJaKOB 

noKa3aJIO, 4TO see OHH  o6pa30B3JIHCb B pe3YJlbTaTe CbipOJJ.YT

HOfO npouecca, KOTOpblH HBJJHJTeH eLI.H HerseH H blM cnoeo6oM 

nony•teHH"51 >KeJJe3a Ha Anrae B 3noxy cpeJ1,t1eBeKOBbH. Oe110-

BOH WJI3KOB HBJJf!eTeH 33KHCb }l{eJie3a.  }13 11epyJ1.HblX M HHe
paJJOB n peo6Jta)l.aer KpeMHe3eM, 3aTeM HJJ.YT np04He OKCHJl.bl, 
y4acray10nuie s npou.�cce w.r1 a K006pa3osaHHfi, npo;oLI.HLUer� 
npH scchMa B bICOKOH reMnepaType ( 1 300-1 640 C) · Be 

HCCJl<.'J].0B3HHble WJI8KH OTHOCHTCSI K BH3KHM. CyJJ.H no sceMy, 
Mera.1.1yprH yMeHbW3JIH B513KOeTh nocJJeAHH�, JTHWb .n.0611-
BaHCb 04eHb Bb!COKOH TCMneparypbl B pa604CH KaMepe ne4H.  

CHH>KCHHe BH3KOCTll 11yTeM ysen114e11HH KpeMHe3eMa B w H xTe 
HMH ne npHMeHflJIOCb, TaK K 3 K  3T0 seJIO K na)l.etfHIO K0Jlli 4eCTB3 
no.:iy4aeMoro >1<c.ne3a. 

TexHOJJOrHH MeTa.r1J1ypnrn >KeJ1e3a 
" 

npose.neH H hlH 8 118JIH3 >1<eJie3HhlX pyJI., CblpOAYTHhlX ne4eli, 
ron:111sa H WJlaKOB na MHTHHKOB 4CpHOH MeTaJJJJyprHH n03BO
J151er BOCCTaHOBHTb rexHOJ!OrHIO noJty4eHHH >KCJte3a H a  An 
TaC' A llCC.lleJl.yeMbt H nepHo,n. B 3noxy pa11Hero epe.n.11eseKOBbH 

S� r 0 cp M a  H H. n <l>H3HKO-XHMH4CCKHe OCHOBbl. " C. 1 76. 
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H a  A.rnae >KeJJe30 noJJyllaJJH HCKJJI04HTeJJbHO cb1po.nyrnbl 
c noco6oM. Ha nponi>KeHHH sce?i HCTOpHH c y w.ecTBosa11 
CblpOJJ.yrnoro rrpo113so.ncTBa cyTb npou.ecca He MCllflJJ a c  
YfaMettf!JJ H C b  J J H W b  KOHCTPYKUHH CbtpOJJ.YTHbIX nette?i, It 
cpOpMbl, p a3Mepbl, cosepweHCTBOBaJJOCb H ycJIO>KHflJJOC 
B03JJ.yxo.nysHoe ycTpOHCTBO. B KOHe4HOM ctteTe see 3TO se.1 
K C KJla)lbJ B a H H IO c 06CTBe1IHblX TexHOJJOrHH noJtyt.teH Hfl )!{ 
JJe3a y OTJJ.eJJbHblX HapOJtOB. 

OcHOBOH CbipOJJ.yrnoro npou.ecca flBJJHeTcH npRMOe so 
cTaHOBJJem1e >KeJJe3HOH PYJlbI s MeT8JlJlM4eCKOC >KeJJC30. Te 
peTHt.teCKHe cpH3HK0-XHMH4eCKHe 06ocHOBa11H5! n p fl MOro n 
JJytt eH H H  )KeJJe3a M3 pyJt pa3pa60TattbI Bb!Jl8IOW.HMCfl cose-r 
CKHM MeT8JJJJyprOM A. A. o a H KOBblM 60• CyTb HX COCTOH 
B CJJeJtyiow.e M .  B tteBbICOKHH CbipOJJ.YTHbIH ropH 3 a rpy)Ka 
n a c b  cneu.HaJJbHO np11 roTOBJJetttta H  u1 HxTa - cMecb }KeJJe3 
HOH PYJlbl H Jtpeseettoro y rJIH. n poHCXOJJ.HB WCe B XOJlC Cblp 
Jtyrnoro npou.ecca ropettHe y rJJH C03Jtas aJJO B pa604eM npo 
CTpa ttCTBe !TC4H B blCOKYIO TeMnepaTypy Ii CHJJbllO BOCCTa 
HOBHTeJJbHYIO 8TMOccpepy. npCJlCT8BJlfllOW.YIO OKJ!Cb y rJlepoit 
(CO) . H axOJtHW.8HCH s T a K H X  yCJJos1H1x }KeJie3 ttaH py,LJ.a 
COCTOHW.851 B OCllOBHOM 1{3 OKH CJJOB )KeJJeaa, KpeMtte3CM 
( Si02) , rJJ H HOJeMa (Al203) 11 JJ.pyrHX OKCH.llOB, no.nsepra 

JJ8Cb XHM H4eCKHM H3MeHeHHflM. no.n 8Jl H51HHeM X H M Ht.teCKH 
peaKU.HH 0,D.Ha 48CTb OKHCJIOB )KeJJC3a BOCcTattaBJJHBaJJac 
.no MeTaJJJJHttecKoro >KeJJeaa (no cxe111e Fe203 --> fe301 
-> FeO --> Fe) B B H)l.e OT,11.e.Jl bHblX 3epe11, KOTOpbl 
c s a p tiB8JJHCb B pblXJJYIO )KeJJe3HYIO ry6Ky ( K p H uy ) ,  CO.!l.ep 
)l{ aw.y10 B CBOHX nycTOTax onpe,11.eJ1eHHOe KOJIHt.teCTBO WJJ8Ka 
.ll.pyraH YaCTb OKHCJJOB >KeJJe3a, BOCCTaHOBHBWHCb JlO 3 a K H C  
.>KeJle3a ( FeO) ' COeJlHH f!JJ a Cb c 0KHC.'t a "1 H  - COCT8BHblJ\1 
)l(eJJe3HOH PYJlbI - H o6pa30BblBaJia JJerKOnJJ a B K H H  wJJ a K. 

CoJtep)KattHe on11cattttoro npou.ecca npe.ncTaBJlHIOT cJJe· 
JlYIOW.He pea K U. H H :  

l .  BoccTaHOBJJettHe OKHCH >Kene3a B MeTaJJJJHYecKoe )KC· 
JJe30: 3Fe203 + C0= 2fe304 +C02; 2fe304+2C0= 6FeO+ 
+2C02; 6Fe0+6C0=6Fe+6C02. 

2. CoeJtHHett11e 3 a K HCH >KeJJe3a 11 KpeMHe3eMa, T. e. o6pa· 
3osatt11e wJJaKOB. B a aB H C HMOCTM OT KOJJH4ecTsa KpeMttese 111 a 
npOH30HJteT 0,11.H a  113 peaKu.11?i: FeO + Si02= FeSiOa HJJll 
2FeO+Si02= Fe2Si04. 

so B a  ii K o e  A. A. np11Moe noJJy4eitne >KeJJe3a .. • c. 339-355; 0 11 >K e. 

<l>H3HKO·XHMHtteCKHe OCllOBbl . . . •  c. 356-380. 
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D.JJ HTeJJbHOe speMH B conpHKOCHOBeHHH c yrJJepOD.OM, yen 
saeT 3 H a 4 11TeJ1bHO H ayrnepon11TbCH, npespamaHCb TaK 
06pa30M s nernonJ1asK11.H 4yryH c conep>KattHeM yrJiepo 
OKOJIO 4 % .  

TaKHM o6pa30M, n p 11 yaeJ1114eH11 H  BblCOTbl ropHa KOHe4Hbl 
nponyK�OM Cb1poJI.yTHoro n pouecca 6btJJO H e  >Kene30, a 4yry 
KOTOpblH npH OTCYTCTBHH HaBblKOB ero o6pa60TKl1 H e  M 
npH MeHHTbCH s KY3He4HOH TexHHKe H no :noii n p H 4 HHe no 
roe speMH C4 HTaJJCH 6paKOM npOH3B0D.C"CB a  6 1 .  YicXOAH 
3TOro, 04esrtD.HO, 4TO .a.o Tex nop, noKa He 6b1J10 ocsoe11 
4yry110J1HTei111oe npOH3 BOACTBO, pa3 Bl1Tl1e MeTaJJJJypnrn )I{ 
ne3a s 3TOM H a  npaaneH H �1 H aT8JJK�1BaJ1ocb H a  cymecTaeH H 

oe nc nOJ1b30B8 H He, nOJ!YlJH.1H 3 H 8�1Te.'TbHOC:' yaeJJli
paTH 

o6l e ... 1 a pa6o4eH KaMepbl ( D.0 l M ) • 4TO H BJIHJIOCb 
eHll�l ll"l �l�CTll>KeH H C M  ,ll.�H TOro speMelJH .  Ll.JJH cpaBHCHHfl 
o.: �HO 

.np11secTlt napa MCTpbl H81i60J!Ce xopOlLIO H�y4eH1IblX 

��H epvccKH X  11 M H HYCllHCKHX cbtpOA)
�
T

�
�blX ne·�e11. 06beM 

I eBl ll' yCChll X HC npeabIUiaJl o.�? M • M 1'1HYCHHCKHX 3 
pl 4 �/·( !  Tllll nelleii, Jl.8Tllp)IOllll1HCH V�3lX  BB.) H 0.7 M 

i1 Tltll, ,riaT11 py10mHttCH V l l l-Xl l  B B . )
.. -

TCXHH4eCKHe nperpaAbl. 
CTosbICHTb o6beM cbipOJI.YTHOro ropHa MO}l(110 6blJI O,  Ta 

}l(e yseJJ114HB Jl.JI HHY 11 w11p11Hy ( 11JJl1 n11aMeTp) pa604e 
Ka Mepbl. ,llJJH c03JI. a H H H  p a sHOMepHoro npouecca rope1111 
Ha scex ropH30HTax 11 a hICOKOH pa604ei! TeMnepaTypbI 11 
en11H11uy o6beMa w axThI ne4H Tpe6yeTcH onpeJI.ene�rnoe K 
J J 114eCTB0 B03D.YXOJI.Y B H blX coneJJ. C.nenosaTeJJ bHO,  113M 
HeHHe n a p aMeTpOB Jl.JJ l1 H bl H W11p11Hbl rOpHa BJleKJJO 3a co6o 
yaeJJ H4eH11e 4 HCJJa BOJJlYXOAYBHblX coneJJ. 2hoT nyTb 6bl 
npHeMJJeM D.JIH nOBbIWeH H H  np0113BOD.HTeJJ bllOCTl1 ne4eH, Oil 
HaKO, scnencrn11e orpa H114eHHblX B03M 0}1(HOCTeH ME.'T3JIJJY P 
r 1111 Toro speMeHl-t, cKopo HacTvnan ero npe.uen. 

Ha AnTae B blXOD. li3 co3nasweroCH noJJO>KeH H H  6bIJJ ttaii 
ne11 B

" 
C03D.8 HHl1  n p H !1UHn11aJ1bHO HOBOrO B03D.YXO.llYBHOr 

yCTpOHCTBa, n03BOJIHB Wero CTpOHTb CblpOD.YTHble ne411 n 
o6beM

_Y
. BJI.Boe 6onbwe npe)f{11 11x. Hos11JHa BOJJlyxo.nysHor 

ycTp011CTBa COCTOHJJa B TOM, 4TO conna yCTaH aBJ111B3JJHC 
He B H H3y, a H a  B b!COTe OKOJJO I 00 C M ,  Y BE.'J1 114HB3H Te 
caMbIM «KpHTH4eCKY�» BbJCOTY pa6o4eii w axTbI ne4rt. Ko 
JJ11 4ecTBo so3.nyxoJlyBHblX conen 6bWlO nose.n.eH o  .no 22. 3T 
n03BOJJHJIO no.n.Aep>KHaaTb pasHOMepHbiii npouecc ropeHHH 
He06XOJI.lf MblH Jl.JJH C03,llaJIHH OOTH M aJJbHOH TeMnepaTypbl 
xone cb1po.uyT11oro npouecca 11 pacnpeJlene1111H ra3os n 
r10nepe4 HbI� ce4eH H H M  H a  acex ropH30HTax pa604eii KaMepbl 
CbIPOAYTHOli ne411, 

B pe3yn bTaTe cb1ponyrnh1e ne411 An Ta H , HBJ1Haw11ecsi 
CT8 UHOH8pHbl M H  coopy>KeH H H M H ,  pacc411T 8 H H bl M H  Ha M HOrO· 

61 K 0 ,, 4 H II 6. A. npo6JTeMbl H3y'lel!Hl1 TeXllOJIOrltH llpesHeHWHX npO· 
H3BOACTB - B KH.: Q4epKH rexttOJTOrH H Apestteitw«x npo«aBOACTB. M .. 
1975, c. 10; K p a c a o u e s  H. 11., C 11 p o s c K H H  J.1. A. Q4ep KH no 
MeTaJTJiyprnH LJyryua. M ,  1 947, c. 25. 

li4 

llpH l'OOpy>KCHllH CblpO.D.YTHblX ne4eH OJ18BHJlb�H K H  Bbl 

a60Ta.n11 OOTlit\J 3JlbH ble cj:>Op!'Abl npocpHJJH pa604e11 KaMCpb! 

ettll' KDK npaBl!JlO, sepxHHH KO.�OWllHKOB8H 48CTb, nocTe

e 111� pa cw 11 pHHCb, nepexo.LI.�lJl a s 30Hy, rne npo11cxon11n 

1 �uecc ropeHHH.  TeM caMbI M  3arpy}l(aeMaH w11xTa Morna 

�o6o;.1.HO onycKaTbCH BHl13 H . KpoMe Toro, nepen nonaaa1111eM 

30H� ropeHHH pblX.lliiJl aCb. u ; ' • 

HacKO.%KO 3cpcpeKTHBHblM 'flBJJHJJCH T3KOH c nocoo ycTpo11-

·TBa nc•tH, �tQ)!<HO npOHJ1.nlOCTpHpOB3Tb 11eKOTOpblM li 3HIO

·pacp11 4C'CKll M H  MaTep11anaw1. B XVI  I I  s .  y HCKO�OpbIX T11nos 

e4eii (B Espone) cpyp M bl D.JIH no.LI.a4H so3;1.y xa pacnona

am-1cb H a  paccTO H IH 1H 20 -30 CM OT no.TJa. 0pOH3B0JlHTCJ1b

OCTb C bipo;i,yn1blX ne4CH C0CT3BJ1H.'Ia 64-80 Kr KOBKOrO 

c;1e3a 33 4-5 lJ8COB. CTO.ll.HHTHe 803.11.YXOJJ.YBHblX cpypM H a  

puccTOHHHH 62 C M  O T  nOJJa y seMl'IH.'10 np0113BOJl.11TeJlbHOCTb 

.ao 1 44 Kr 64 • 

Ta1<HM o6pa30M, KOHCTPYI<THBHble oco6e1111ocrn aJ1;::

cK11x CblpOD.YTllblX ropHOB 003BOJl5lJill npOBO.lJ.HTb OJl y 

60.'lbwero KOJlttLJensa MeTan.1 a  n p H  onn1MaJ1bHbIX TeM nepa-

TYPHblX yc.riOBHHX. int 
C1e.n.y�UlH M  a a 1K Hhl"1 sonpoco�1 Tex110.1or11H MCT8JIJJypr 

HBMW8Cb nonrOTOBK3 H npoaeneHne MeT8J1J1yp rH4eCKOrO 

npOllecca. B 113yqaeMbtH nepllOJJ. He MOrJlO cyllleCTBOB3Tb 

H 3VtJ1 1bl X npaaHJJ COCT3BJleHHH W H XTbl 11 aene H H H  OJ13Bl<H� 
11,0CTH}l(CH!ie xopOWHX pe3y.rJbT3TOB B npo113BO.lJ.CTBC }l(eJ!e3 

6bl.n0 o6H38HO orpOMHOMY 3M011plllJeCKOMY OllblTY MeT8J1J1yp

ros, l103BO,,WB 111CMY pcwaTb B K8}1(.il,0M KOHKpeTllOM cny4ae. 

K8K BCCTl1 npouecc ;.1.yTbH, H 3  KaKliX C0CT3BHblX 4acTCH r�
l
-

T0BHTb lUHXTy, HCXOD.H 113 H8JJH411H onpe!leJieHROro BllJla PYJJ. • 

H, fl3KOHC' U, B K3KOC spCMfl rona npOH3B0,llHTb OJ13BKy, TaK 

'•" Ko ; 1  <t 1 1  11 5 .  A 4epHal1 MeTaJrnypn111 .. .  c: 5 4  6 1  c y H 'I }  r a w  c B 51 11 . .[lpesusrn MCT8JIJIYPrHH . •  c. 99. 1 10. 

6' C T  0 c K 0 8 a H. H n0118ne1rne >KeJIC3a 11 nepsblc cnoco6bl ero no-

,1y<te11H11. Tp./MH·T llCT0p1Hl CCTCCTB03H 3Hl1H H TCXIH IKH. M., 1960, T. 33, 
c. 244. 
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K a K  nOCJJC.J,Hee 06CTOHTe.1bCTBO o6ycJJOBJIH B3JJO BJ13>KHOc 
B03Jlyxa, 3 H 3 4HTeJJ bHO BJ11151BWYIO Ha pe.i!<HM nJJ 3 BKH. 

B tta4ane csoeA pa6oTbl �eTannyprH npOH3BOJ.J.HJJH no 
rOTOBKY PY.llbl K nnas1<e. reMaTHTOBbJe H M 3rHCTHT0Bb!C PY.D. 
HCOOJJb3yeMble 3J1T3HCKHMH MCT3JIJJypraMH, HBJlHJlHCb .D. 
BOJJbHO 0.llHOpO.llHblMH TCJJ2MH no Cp8B HCHHIO c .nepHOBblMH 
6oJJOTHblMH PY.ll8MH 11 OblJJH s Mettbwei1 CTenett11 3arpH311e 
nyCTblMH nopO,ll8 M H .  no3TOMy OHH nonsepraJJHCb npo6.1 
H H';? 11 OT.n.enett1110 OT nyCToA nopOJlbJ nyTeM TLU.8TCJJbHOH py 
HOH pa36opKH 11 copn1pos1<11. KaK y.>Ke oTMe4anoc1>, oc110 
HblM HCPY.llHblM MH HepanoM s >1<ene3HblX py.n.ax HBJJH.1 
KpCMHC3CM, cnenosaren bHO, s xo.ne 06oraLU.e11 11H OH yaaM1nc 
::ho nOJJO.>KeHHe 00.D.TBCp.>KnaeTcR X H MH4CCKHM 8 H3JJH30 
Ha naMHTH�Ke Ky3xTottap- I npo113se.nettw att8JIH3bl PY.LI. y)l{e rOTOBOH K ynoTpe6JJeHHIO, H PY.LI.bl, KOTOpaH eLU.e 
no.n.sepraJJ acb o6oraw.ettH10. Pe3yJ1bT8Tbl a ttaJ11-13a noKa3aJI 
l!TO conep>1<am1e KpCMHC3eMa nocJJe 04HCTKH Cl-IH3HJ10Cb 
58. 30 no 20, 1 2% .  

.ll.po6JJCHHe PYJlbl npOH3BOJlHJIOCb necT3MH H a  cneu11an 
HO nOJJ.rOTOBJJeHHblX ynJJOLU.eH H blX K8MHHX -cTyn1<ax .no T3KO 
CTeneHH,  nOKa 0T.D,eJibH3H cpp3KUHH He JlOCTHra.�a 0,5-1  c 
s n11aMeTpe. OnHH H3 Ta1<Hx KaMHeA o6ttapy.>KeH ttaMH H 
p. lOcTbl,n. KaMeub s cepen11tte H MCeT tte6onbwoe yrny6J1 
HHe, 06pa3osa s w eecH OT .LJ.OJJrOBpeMeHHOH pa60Tbl. no.no 
H 8 H  .>Ke H 2 KosaJibHH -cTyn1<a H3BCCTH8 113 Kapa- Kb13 65. On 
caHttaH onepau1rn, KpOMe o6oraw.eHHH, npecne.nosana H e 
O.U.HY uen b: H3MeJJ b4eHHe PY.llbl AJJH C03Jl3 HHH npaaHJJbllO 
xo.a.a cb1po.11.yrnoro npouecca. l.JTo6bl pyna, no.nroTasnHsa 
MaH K nJJa BKe, HMena 6onee HJJH Mettee 6JJ H3KHe p83 Mep 
OT.lleJl bHbIX cppa1<u11i1, ee npoce11saJJ H 1lepe3 peweTO. 0 TO 
l!TO T8KaH onepauHH n p HMCHHJJacb MeT3JJJJypraMH n p H  pa6o 
c Mar1-1eTHTOBhlMH pynaM H ,  HMelOTcH cs11neTeJJ bcTsa n 11cbMe 
HblX HCT04HHKOB.  B tta1<a3e uapH M11xa11J1a <l>e.n.opos114a 
1 1  ceHrn6pH 1 623 r .  Ky3tteu1<0My soeso.n.e 5ac1<a1<osy coo 
w.aeTcH: «A OKOJJO Ky3HeuKoro ocTpora Ha KoH.D.OMe H H 

Mpacce-p e1<e CTOHT ropbr 1<aMeH H bie sCJJ HKHe H s Tex rop 
eMJJlOT KY3He4Hb1e Rca4Hble JJlO.llH KaMCHhH, pa3>1rnra10T H 
.nposax H pa36HB3IOT MOJlOTaM H  HaMCJJKO, a pa36HB, celOT pem 
TOM, a npoceHB, CbJnJJIOT noHeMHory B ropH, H B TOM CJJHBaeTC 
)l(CJJe30 . . . » 66. 

_ 

65 "' c  JI a M 0 B 0. 11. Pa3Be,llK3 naMHTHHKOB ropHoro JleJl3 B pecny 
JIHKax CpeAHeii A3HH.- Tp./i'IH-T HcropHH ecrecrso311a11HH H rexHHKH. 
M . .  1 960, T. 33, c. 1 99. 

66 C n a c c  K H ii r. Ot6HpcKHii secrHHK.- Cn6 .. 1 8 1 9, r. 7. c. 14 
lih 

noc.ile TOrO, K3K py,na 6b1Jla npHrOTOBJletta K DJ13BKC, 

eTa.'1.'IYPrH npHcTynanH K octtOBHOMY npoueccy - sblnnas-

e 11<e.�e3a. Coopy11<ettHy10 3apaHee Cb1poJ.1.yrnyio nel!b CHJlbHO 

pOT811JIHB8JIH Jl.p0B3M H ,  33TeM 4epe3 KOJlO�H H K  !l.0 ypoBHSl 

03,nyXOAYBHblX cpypM 3acbrna.ncfl J.J.pCBCCHblH yrOJl b H yTp3M

OBblB3.1CSl. HacbmaH HblH s nel!b yrOJJb �OA>KHran
.
cfl,  3aTeM 

epX HSlH LJacTb waxTbl 3acbmanacb nocJJOHHO PYAOlf H yrneM. 

0 Mepe T0r0, K3K pyJ.J.a H yrOJlb 0CCJ.J.2JJH ,  HX BHOBb J.J.06as

SlJIH. B xo.D,e cb1poayTHOro npouecca 113 nel!H nep110.n11ttecKn 

bmycKaJJCH >KCJJC3HCTblH wnaK. B 3asHCH MOCTH OT tteo6-

o.n11Moro KOJHl4CCTB3 MeTaJJJJa �pouecc JlJI HJJCSl OT HCCKOJJb

HX 4 acos AO HecKOJJ bKHX cyToK ' .  Kor.na secb yroJJ b s nel!H 

poropa.11 , AYTbe ocTattasJJ H BaJJM. 3THOrpacpH4CCKHe 11 nHcb

MCHHble HCT04HHKH CBHJlCTeJJ bCTBYIOT, 4TO 06pa3osaswy10CH 

·pHUY B ne41f cneu11aJJ bHblM JJOMOM nepeMCWHB3JJH H o6KaTbl-

B3JIH c uenblO ee ynJJOTHeHHH H y.naneH1rn npHcTaswero K )l(e

e3y w.r1 aKa 08. 3aTCM )l(CJJC3HYIO KpHUY o66HB3JJH .nepesSlH

HblM M0.10TOM HJJH KOJIOTYWKOH. nocne 4Cro TOT43C KJ13JlH 

a ttaKosanbHIO H npoKOBbisanH MOJJOTOM 69. B pe3yJJbTaTe 
WJJ3KH, H3XO.ll.SlLU.HecSl B nopax,  BblTCK3JlH 11apy>Ky, H MeTaJlJJ 
CT8HOBHJICH MOHOJIHTHblM.  

r.  ArpHKona c oo6LU.aeT .n.onOJJHHTCJJ bHO, 4TO >Kene30, 
ocTasu1eecR s rop11e tteKOTopoe speMfl nocne nnasKH PY.LI.bl, 
cTaHOBHTCfl TsepJl.blM 70. TaKHM o6pa30M, n p H  >KCJJaHHH MO>K
HO 6b!J1 0 cpa3y noJJy4HTb 11e M R rnoe >1<ene30, a yrnepo.nHCTYIO 
CT8Jl b. no scei1 sepoRTHOCTH, no.no6HYIO TCXHOJJOrHIO nony-
4CHHH CT8J1H ,  11apH.llY c .npyrHMH cnoco6a M H ,  HCnOJlb30B3JIH 
H 8JIT3 HCKHC MeTaJJJJyprH. no.nrsep>K.llCHHeM TOMY SlBJl fleTCH 
ttaxo.nKa KPH Ubt s CblpOAYTHOH ne4H s ypol!H LU.e ToTo, Me
TannorpacpH4CCKHC 11ccne.nosa H H fl  KOTOpoif n0Ka3an11 cTpyK
Typy BblCOKOyrnepo.n11cTOH CT3JJ H .  

Hccne.nosa H H H  cb1po.nyTH blX w n  a KOB n0Ka3an11, <rTO nnas
Ka >Kene3a npoxo.n.1rna npH Jl0CT3T04HO BblCOKOH TCMnepa
Type -1 300- 1 600° c. .ll.OCTH>KCHHe T3KOH TeMnepaTypbl 

"7 A r p  H K  0 .1 a r 0 ropt10M AeJle II MC'l'3J1J1yprHH. M .. 1962, c. 395. 
CT o c K o s  a H. H. noHsJ1e11 He )l(eJle3a 11 nepsble cnoco6bl ero n011y4e1111H .... 
c. 246 . 68 A r p  II K 0 JI a r. 0 rop!IOM JleJlC . ., c. 395; K 0 JI 4 H H 5 .  A. 4ep113ll 
"leTaJ1nyp111 H .. ., c. 35. 

ini G m  e I i n  J. Reise d urch Sibirien von dem Jhare 1733.- Gotten gen ,  
175 1 ,  S. 300; n a JI JI a C n .  C. OyrewecrBHe 110 p3311blM npOBHHUHRM 
PoccHiiCKOro rocyD,apcrea, 4 .  3. cn6., 1 788. c. 233; A r p H  K 0 JI a r. 
Q �J>HOM AeJJe..., C. 395. A r p K K o  JI a r O rop110M D.ene . . . •  c.  395 
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I pe6osaJJO OT MCTaJJJJyproa 60.Tl bW H X  3aTpaT cj:JH3ll4CCK 
CllJI H orp0'\1JIOfO OnbITa no y n p a s:1eH H IO CblpO.D.YTllbl!\.l n p  
ueccoM. ToJt bKO o n u p a Hcb H a  3MnH pH4ecKHe 3 H a H Hfl, MeTa 
JJy p r  MOr o upe!le.HITb MOMeHT BbinYCl\8 WJJ C! K a ,  CKOpOCTb n 
.n. a 4 H  .D.YTbfl, I\OJI H4ecTBO 3 a r p y >Kae!\.10ro y r.'lH H PY.i.l.hI, Y4HT 
saTb 8 xo.n.e nJJ a B K H  H e r a T H B H ble MOMeHTbl .  

4T06bI H a r.1rn.a,11hIM o6pa30M npe.n.cTaBHTb npouecc no.1 
4 e H H H  >1<eJ1e3a a Cb1po.n.yTHO!'d ropHe. M 0 >1uIO n p H a ecn1 H a6.ri 
.Qe H H e  0 .  (. n aJJJJ aca 3 a  fW3BKOH >Ke.ne3a, CJlC,.1 8 H HOe B KOH XVI I I B .  a BocT0 4 H O H  CH6 H p H .  YKa 3 a 1rnoe H a 6.11 10.n.eHHe, 
n o n p a sKOH Ha KOHCTPYKUHIO ne4H H B03MO>K H hle s a p u a u  
3 a rpy)l{ aeMoi1 W HXTbI, a nOJJ He npHeMneMo H AJJH ArtTaH 3no 
p a H ttero cpentteBeKOBbH. «0e4Ka cocTOHT 113 4eTb1pexyro.11 
HOro no.n.y, Bbl W H H O H  a p w 11 H a  H a  .ll,Ba H CTO.Jl bKO )KC W H p  
H O H ;  nocepe.a. Bhll<J1a.ne1-ia 1<p y rn a H  H M a ,  1 1 a  noJJ - a p 11rn11a n p  CTHpa!Ow.aHcfi B H l13 ,ll.O rHC3JJ,a nHJJ,eHH 11 a T p H ,  nepeJJ. KOTOpbl 
TaKOH )KC aeJI H 4 H llbI H MCeTCH ornepcrne. Kor.na Ky311eu pa6 
TY 3 a 4 H H aeT, TO n anOJJ H HCT n1e3.n.o TOJI 4eHbIM y rn e M ,  n o  
KOTOpblM H a KJJ3.D,bI BaeT Hanepe.n. JleCKOJibKO ropHlllHX y rJie 
3acbma tt11hlx 3eMJielO. n o  3e!\.we nO,QB0)U1TCSl K a Me11ttasi TPY 
B nOJJTOpa BepuJKa .QJJH HOIO .D,a)l{e no nOJJ O B H H bl fHe3,ll 
r.ne ,LlJJ5l 60JJ bWOrO 0Hbl51 c6epe)l{eHHSl OT OrH Sl H 3JJ.CBa IOT 
ee .n.pyrylO CTa py10 Tpy6y; n OcJJe H acbma IOT B n C 4 b  HCCKOJ! b 
OKaJJ H H bI, a nOTOM 3ac,1 a H H Ba 10T ycTbe K a M e H 1 1 0 A  lljHfTO 
no CTOp O H a M  ace weJJH 3 a !\.183b!B 3IOT BSl3KOIO r.1 1 ll!OIO, I I ,  H 
KOHeu, KOpo6a TpH BblCbin a lOT B nC4Ky; noc:1e KY3HCll II 
CTa BJIHeT Mexa B Tpy6Ky H .n.ye-r. H K a K  OrOHb noac10.ny p a  
ropHTCH, T O  u a Kna.n.b1saeT O.D.HH 1<opo60K TOJ14CHOH PY.Ubl, a 
COM OKOJJO n.ecHTH ¢YHTOB. K a K  cKopo yrOJibfl, sepxoM npe>K· 
H 3 Cblna H HblC, o6rOpHT H o na.n.yT BllH3, TOT11ac .U.0110Jl HSl 
.a.pyrHM CBC)l{ H M  H caepx nOAJJ.a lOT KOp06Ky PY.ll.bl H n po.n.o 
>1< a 10T T a K H M  o6pa30M .no Tex n o p ,  noKa caepx n p e>K11 H x  Tpe 
ewe aoceMb 1<opo60K H acb1n a 10T . . .  Bo ace c H e  aper.rn 11enp 
CTa H HO AYIOT B M e x H  n p 11cnoc06JJe H Hbf€ H 8 p04110 K TOMy p 
60THHKH, KOTOpblC H Tpy6y OT 06ce.ll,a l0Lll€H UJKBapeubJ Q)f\ 
roM 04Hw.a m ,  H e)l{eJJtt r]le B ropHe n p o ropHT, 11000!0 3e M,ri e 
3 a KJJa.11.b1a a 10T OT rop11a nJJ�ny, ocTaJJbHOe 11e.n.orope.10e OtJI 
w.alOT orapKH H W K B a p e H y, KOTOpb!X c 110.'lTpCTbH nyn.a .1i 
ny.a,a 60JJ b W e  H M€HbWe 6h1B8IOT, ew.e KOJieC H bie UlHnuaM 
C H H M a lOT Ii TOT48C .D.ep eB H H HblMH MO.HOT a l\ 111 H a  J€MJJe pacK 
JJa4HBa lOT H TaK 4 y ry H  OTJ1€Jl fl!OT, Ii WJJ CI K  OT OKaJJli H bl Karl 

G8 

· e ·l alOT n ocJJe C 6 H B a JOT ClllC OKa.'l HH) H a  11 aKOBa.1b-HMll OTC i 7 1  Ii TeM pa6oTa O K 8 H 4 HB8CTCfl» . f!X 
Ha oc1108 a1111u X HM H 4 ecKoro a H aJ1113a wJJaKa If • PYJJ.bJ 

, 1 0  llO"C4HTaHO KOJIH 4€CTBO MeT8JJJJa H WJJ a K a  no.riy-3\IH Obi.- ,_,, 0 

· bIX a 'ITaiicKHMH '\1eTa,r1J1y p r a M H  H3 HCXOJJ.HOH P YAbI . aeM • • . o :noii ae.ibIO n po.11.e.ri a H o  n HTtta.n.uaTb X H "1H4ec1<11x a11aJ1H3 a 

,i aKOB. 83HTbIX c O/l.HOro n a l\!SlntHKa Ky3XT011a p - I  � ne 4 b  

0 2 ) . W.TJaKH .D.Ji fl Hcc.1e.a.oa a H H H  6 htJI H B3HThI K 8 K  H3 3anon;1111H Cblp011.YTHOr1 nel!lf, TaK H Ji3 npeJJ,rOpHOBOrO yrny6ne

HH r11.e pacnoJJaraJJllCb, 4epe.u.yHcb JJ.pyr c .npyroM, 7 CJ1oe� 
1,1�"a c y r.1e \1 ,  pa3JJ.CJJC�11b1e npoc.ri O A K a M H  npo1<a11e11HOH 

1 06pa3oaa1111c TaKOH CTp8THrpacpH11 o6oHCHHeTcH KOCM-1 1  . ., 
. ow net!H H4eCTB0M n.ri a aOK, npoH3ae.a.e1111blX B 3TOH CblpO.D.YTH . 

Jl.8HllOM c.riyqae T a K H X  llJI<IBOK C e M h .
0 

n o3TOMy, KpO
t
Me 

.'1 8Ka, B XO.ll.S'!Ulero B 3 a nOJJ HC H H e  pa604€H K 8 M€pbl, X H M H  1e
KOMV a H aJJH3Y 6btJJH no.a.aeprn yTbJ 06pa3ub1 111naKa 113 acex 

CjJOea npe.urop 11oaoro yrny6.riettHH. 
JloCTOBepHOCTb pac4eTOO nOLJ.TBep}f{Jl.3eTCfl He TOJlbKO 

Ha4 1!TeJJ bHblM KOJllllJCCTBOM npo.u.eJJ a H H blX XH MH4eCKHX a H a 
H30B, HO H T€M, 4TO COJ1.ep}f{a1111e OCHOBHblX KOMnOHeHTOB 

JJI8Ka B H H X  KOJJe6JJCTCSl 04ellb HC3Ha4 HTeJJbHO. 3TO 3 H a4HT, 
TO n p H  n.1 aBKe H Cn0.1 b30BaJiaCb py.a,a H3 0.ll.HOro MeCTOpO}f{
euHS'I c 0.11.Hopo.n H hlM X H M H 4eCKH"'1 cocTaa o M .  Kpo!\ie Toro, 
E'iKHMbl OT,Qe.T'fbHblX nJJ aBOK 6blJI H 04eHb 6JJ H 3 K H M H .  

I lo .'la H H bl!\.1 XllMH4eCKHX a H aJJH30 B ,  n p H roTOBJleH H a fl  K 
naoKe py.ua co.n.ep)l{HT 56,6% MeTa.11n114ecKora }f{CJ1e3a H 
0,7% n p HMecei1 (Ta6JJ. 4 ) . B wnaKe co.a.ep � a H He MeTa�JJH
ecKoro }f{eJie3a cocTaBJJHeT s cpe.D.HeM 33,84 % . n p H M eceH -
1 ,79%. Cne.noaaTeJ1hHO, 113 I 00 Kr PY.ll.bI BbJXO.D.HJI0·65,28 K r  
1J1a1<a, 11a KOTOpb1A p acxo.11.oaaJ1ocb 33,84 Kr >1<ene3a PY.ll.bl . 
TaK 11a 06pa3osaHHe KPHUbl HCnOJih30aanocb 22,76 K r  
e.11e3a ( 56.6-33,84 K r ) , lfTO cOCT8BJtfl.r10 40% 11cxo.n.�oro 
€JJC3a. 

Ec.1111 cp a a H llTb, H a n p 11 M e p ,  3TH .n.a11 H bJe c no1<a3a11 H fl M H  
KcnepHMeHTOB n o  Bbln.'J 8 B 1<e >1<enc3a M .  Pa11.a a H a  a cae11TOK

ll>KcKoM ropHe ( I f  a. AO 11. 3.  IV a. H . 3 . )  If 5. A. KoJJ 4Htta 
;i.pe011epyccKOH .11.0 M H HllC, TO MO>KHO c.11.eJJ aTb BblBO.ll. 0 

_
60J1ee 

pollyKTHBHOM npou3ao.n.cTBe \1€Ta.11.1a H a  AJnae. TaK, .QJl H 
0;1y4eHHSl 20 Kr K p H !lbl B cae11:!'

2
0 K W li>KCKOM ropH: Tpe6oaa-

0Cb nepen.'!aBHTb 200 K r  PY.U.bl ' . B .n.peaHepyccKOH JJ.OM H H ue 
3 TaKoro }f{e KOJIH4ecTBa PYAbI MO>l< HO 6w10 BbJn.'JaBHTb 

71 n a .1 J1 a c n. c nyTCIUCCTBHC no p3311blM npOBHllLllfHM POCCHHCKOro 
c>cyD.apcraa. 4. 3, c 233. . 

1 B i l  e n  i n  K. Slarozylnc cornidwe . S 274. li9 
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0 Kr ry64 aToro )!(eJJe3a 73. fy64aToe )!(eJ1e30, 06pa3y101lleecfl 

cblpOJlYTHO�I ropHe. scer}l
.
a nponHT3HO H 06JI HTO MeTaJJJJYP� 

H4ecKllM wJJ aKOM, KOTOpbtH YJtaJJf!JJCfl n p H  csapKe )!(eJJe3HOH 

y6Kll B KpHuy. no3TOMY B blXOJl TOB3pHOrO )!(eJ1e3a n p H  yKa

aHHOH n.;i asKe 11e MOf npeBblW3Tb 25 Kr 74 .  
Pac4eTbt noKa3aJJH TaK)!(e, 4TO npoueHTHOe co.n.ep)!(aHHe 

rn.rtaKC KOMnOHeHTOB, ynoTpe6JJ51eMblX npH nJJ a sKe B Ka
CCTBC cj)JJIOCOB - rJJHH03eMa, KpeMHe3CMa, �KHCH K3JlbUHfl 

OKHCH M a rH H fl ,  no cpaB HCHHIO c py.uoH 3 H 34 HTeJJbHO 

e H3MeHHJJOCb. Mo>KHO c ysepeHHOCTblO CKa3aTb, lfTO npH Cbl
OJlYTHOM npouecce 11a AJJTae cf>JJIOCbt 11e npHMCHflJJHCh. 

A11a;n13 npoH3so.n.crsa MeTaJIJJa noKa3h!BaeT, lfTO s xo.n.e 
oc.1eµ,11ero Tep H.'laCh 3H24 HTCJi bH851 4 3CTb MeT3JIJIHlfeCKOf0 
eJJe3a (.uo 60% ) . O.n.11aKo 01111 6b1J111 HCH36e)l{Hbt H BbtTeKaJJH 

3 CYlllllOCTH caMoro npouecca 75. npH4HH3MH H H 3K0f0 Bbl
OJI.3 Tosap11oro )!(CJ1e3a flBJiflJJHCh: I )  n pHCYTCTBHe s pyJI.e 
ycTOH nopOJl.bl, Ha OWJI2KOB8HHe KOTOpOH p a cxOJI.OBaJ18Cb 
H 8 4 HTeJibH85l 43CTb >KeJJe3 a ;  2) 04eHb BhlCOK851 TeMnepaTypa 

waxTe CbtpOJI.YTHOH ne4H. 
1'by4eHHe n p OJI.YKU.HH cb1po.ll.yTHoro n pouecca nOK83bt

aeT, 4TO H3 PYJlht 11e soccTa11aBJ1HB810TCfl HCKOTOpb1e spe.n.
ble npHMCCH, B 48CTH0CTH, T2KHC OKHCJ!bl, K8K KpCMHe3CM, 
aKHCb Mapra11ua, a nOJIHOCTblO nepexOJl.flT B WJJaK. 8MCCTC c 
eM, ecJIH pyJ:la CO.ll.Cp)!(aJJa n pHMCCH JIHrnpyIOurnx MCTaJIJIOB, 
0 onpe,ll.CJICHH851 43CTb HX MOfJ(a BOCCT8H3BJIHB2TbC51 H3 
KHCJ106, ncpexO.ll.fl 6 )!(eJIC30 H TCM C3MblM 3 H 3 4 HTeJJbHO H3-
CHHfl ero CBOHCTBa. YI HTepec11oe C0061l.lC H H C  06 3TOM HMCCTCfl 
r. ArpHKOJlbl. 011 [lHWCT, 4TO «>KeJie30 M0)!(H 0  BbinJJ2BJIHTb 

3 PYJJ.bt, COJI.ep)!(a ll.leH JJ.pyrHe MeTaJJJiht, HO s 3TOM cny4ae 
HO OK83blB3eTcH MflrKHM, JJH6o xpynKHM» 76, T. e.  TBCpJl.blM . 
a�H:\I 06pa30M, 311351 K34CCTB0 TCX H.IJH HHblX MCCT0p0)!(JJ,e
HH .>KCJJe3a ,  B cJJy4ae He06XOJl.HMOCTH, MCT3JJJJYPrH MOr.HH 
OJIY43Tb MflrKOC HJIH TBepJJ.OC >KeJIC30. 3THOrpacpH4CCKHC 
aTep11aJ1bt CesepHoro AJJTaf! no.n.TBep >K.n.a IOT B03MOl!)HOCTh O.lfy'leHHfl MeTaJIJia c p23HblMH CBOHCTB2MH H3 pa3JJH 4 H blX ICCTopO>KJlC'HH H )!(eJJe3a. TaK, H3 PY.ll.bl, 38J1Cra101lleH B rope Hyry11, Bbi[lJI8BJHIJJH KOBKYIO CT3Jlb «OH-60JJOT», a B rope 

73 74 K o  JJ 4 H H 5. A. , K p y r  0. IO. <l>H3H4ecKOe MOAe.n ttpoeat1tte . .. , c. 2 1 4. 
npu pac4erax y•mTblBllJIHCb 3KCnepHMeHTbl M. PaAB3H3,  npH np0fl3-on.�iee KOTOpblx 63% ry61.1aTOfO >KeJie:rn nepexOAHJJO B KpHu.y. 
5 a ii K o e  A. A. <l>H3HKO-XH'llH4e<:KHe octtoebl ... , c. 366; K o  JJ 11 11 H 

• �6 4ep rrnR MeTaJJJJypnrn . . .  , c. 26 . 
A r p  H K  0 J] a r. 0 ropHOM ileJJe . . .  , c. 397. 
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CaJTbJ H'- l 8 K  - xpynKyio CTaJTb «caii-60.rioT» 77. YittTepec11 
JI. 3 H H ble B 3T0:">1 OT!IOWeHHH H M e lOTCfl B 3Tl!Orpa<f.>HH flKYT 
OTMe4e� 11h1e OAHHM HJ y4acrnHKOB 51K}'TcKoi1 .i1ecoycrp 
re.'lbHOM na pnrn ( 1 9 1 0- 1 9 1 4  rr. ) : «0co6oe B H H M a H H e  
p a w aeT H a  ce6H KycTap1rnH Bhm.'l a s K a  iKe:1e3a, 11p114eM c a  
CTBO >1<eJ1esa, B3HTOro 113 p33!ihIX PY.ll.H H KOB, p a3.1114 HO : 
OJ.J.11 Hx PYJl.H HKOB >KCJI<'3o 6epyT u a  rs03;.l.11, B3 .n.pyrHx 
H3 WHHbl,  H3 TpeTbHX - ua TOnopbl, llO)l(H H H O )l( H fi ll.bl» 

On 11c a H H h1e cnoc06b1 n0Jly 4e111 r n >K eJ1e3a c TCM 11 H 
HHblMH CBOHCTB3MH HMe.rrn . no sceii sepOflTHOCTH, )10BO;Jb 
W H pOKOe p a cnpocTpaHe1111e .  Oc1-iosoi1 TO\lV H B.1R'!C H  60.'lb1u 
06be M  3M n ll�H 4ecKH X  3 H 3H H l'i , HaKOnJH�H l0!blX MeTa.TJ:1ypra 
n03BOJlflBWHH 11:.1 o npe.n.eJTHTb copra iKt'.rie3Hon PY.llbl K 
no u.seTy, raK H no MecTy 3a.1era11 H H .  

YiraK, H3y4eH11e Tex H l1KH MCTaJTJJ yprllH nOK33blBaeT, 
11a AJ1Tae s p a 11 He M cpet1.HeseKOBbe 6btJJa co3.n.aHa csoH r 
H OJlOflffl BbtnJ1 3 B KH >1<eJ1e3a, KOTO p a H  ae.11acb B BblC01<0npo 
so.n.11�eJJbHbJX Cb1p o.:.:tyrn h1x nel!ax. Coopy>1<e HHe no.n.o6ri 
ne4eH CTa.10 B03MOJ!< HblM Jl H W b  flOCJJe C03,'l.3 H Hfl cneu.ua.'lb 
ro B03.LI.yxo.n.ys11oro yCTpoikrna, on11ca11Horo sh1we. 5JJ a 
A 8 p H  3TOMY O H H  cyMenH n p eB30HTH cyu�CTBO B 3 B W H H  B 
spel\.JH n p

u
e,'leJJ yaeJJ 11lJeHHfl npOH3B0Jl.HTeJTbHOCTH CblpO.l. 

Hbtx ne4e11. H aKOnJTeHH bI H 3 M n H p H4ecK111':\ onbJT MeTa.ri.'lyp 
n03BOJHIJJ HM npOBOAHTb Bb!COKOTCMneparypllble n.'1 8 B KI! 
n p H MeHeHIHJ ctJJJ tOCOB. npH 3TOM OHH MO fJJH 110JJY4<lTb, 3 
K 34eCTBO i1<eJ1e3HblX py.n., MHrKoe HJlll  TBep.n.oe >Kt'JJC 

no.n.0611oe TeX HOJ10rH4ecKOe peweH11e H HTeHCHcf>H K a U  
MeTa.1J.'lyprn4ecKoro npou.ecca, n o  sceii B H.UH MOCTH, o bi  
11e e.n.H HCTBeH H blM.  K co>KaJJettHIO, c.'ia6aR H3V4eHHOCTh 
MHTHHKOB J!<eJJe30,ll.e.'JaTeJJbll0fO nrOH3B0.J.CTBa

· 
.a.pyrHX pa 

H OB H� n03BOJJfleT no1<asaTb B03MO>KHbte s a p 11 a 11Tbl. YI H  
pectt blH s 3TOM OTHoweHHH MaTepua:r, .n.an1pyeMblH XIV 
HMeeTCfl H a  ropOAH W.e BeJJHKHe BoJJ ra pbl . np 1rne.n.eM onH 
H HC: H a i1,QeH11b1x TaM ne4er1 .  U1rnHH.1J.pHllec1<11e 60LJOH1<006p 
HOH cpopMbl Cblpo.n.yTHble ne4H CJJO>KeHbl H3 CblpU.OBOfO K 
nH48.  jlHa MeTp OCH O B a H H H  HX 80- 1 1 0  C M ,  BblCOTa - 1 3  
1 50 C:'> 1. f1epBOH848Jl b H 3 fl  BblCOTa COCT8 BJ1HJ18 ,  sepOHT 
2-2.5 M. B cTe111< a x  o nuc a 1111 bt x nelleii 0 6 H a py>1<eao 6oJJb 

2,, n 0 T a n  0 B Jl. n Ottep K llCTOpHH Oiiponrn. HOBOCH6HpCK. I 
c. 7. 

;s C T  P Y "  H H c K 11 ii M. R KycTap11b11i cnoco6 .l\06bl1111 PYAbl u gnanKa 113
1 

He
8
e >Kene.1a RKyTaMH.- C6. MaTep.11ano11 no :>Tnorpa"'1111 HKVTO B 

,nKyTCK, 94 , C. 54. 'I' • 

KOJIH 4l'CTB0 B03.ll.)'XO.ll.yB11
.
�1x OTBepcrnii (OT 2 ;10 26) '  pac

f)OJJO)!{eHH blX 6eJ s 11.:.:t1n10 11 c ttcTeMbl n o  OKPY)l(HOCTH. H111K1HIH 

oTMeTK a  p acno.10>1<eHHH c o ne.'! 1 5  C\I, BepxHflH - 74 C !'. 1.  .ll n a 

ueTp llX COCT8B.1HJJ 2 3 CM . no.'! neqe?i C.'ICrKa 110K<1Tbl H .  , .... , ,,, 
Bbl.'JOi!\eH H 3  r.1 11 11HHblX OJlHT 

B onucaH H bl X  Cblf)O.ll.YTHbtX neLJax, K3K BHJl.HM, HMeeTCH 

60JJ bUIOe KOJI H4CCTB0 803.ll.)'XO.Il.YBllblX coneJT, Bepx1111H ypo

aeHb pac no.no>1<e1Hlfl t<OTOpblX H8X0JlHTCfl Ha 3H8411TeJJ bHOM 

paccTOHH HH OT no.1a . f1 p 1141111a, no6yA1rn:iiafl MeT3.TJJJypron 

npHMellHTb Ta1<oe B03J.J.YXO.ll.YBHOe ycTpOiiCTBO, K poen:H B 

3H84 HTe.'J b H blX p33\1epax ne4ett. flO�TOMy H e  C.'Jytt a HHO, 4TO 

H3 Tpex ll3BeCTHblX TlllJOB CblpO.ll.)"THblX ne4ef1 OHO npucywe 

TOJlbKO TeM, KOTOpbte H MelOT 60.'lbWOH !J,11a\1eTp Ii ,  4TO C8MOC 

rJTaBHOe,- 60JJ bwy10 B blCOTy (2 2,65 M ) . 
l1 11TepnperaUHfl 01111 c a 11Horo ao3.nyxo.nys11oro ycrpoiicTBa 

K3K CHCTeMbl .ll.YTbfl, H e06XO.UH MOH J!..TJfl noJJ yl!e HH fl 4yry n a ,  

BblfJ! fl.iJ.llT Hey6C.IJ.HT<'.'lbll0H 80  . .llMl noJJ y4eHHfl 4yryH a ,  B O ·  

nepabtx, He Tpe6yeTcH TeMnepaTypa 60.'lbwe, 4eM .D.JJfl no

J1y<1eHHH )l(e.']e3a, T a K  K a K  4YfYH nJJ3Bl1TCH n p 11 TeMnepaType 

1 1 50-1 200° C. Bo·sTOpb1x, nepexon K AOMeHHOMY npoueccy. 

noJJyl!eHH!O 4yryHa, CBfl3aH HC c yse.1114e11HeM KO.'l H lJCCTBa 

803.UYX0.!1.YBHblX cone.1, a c yaeJJH4eH HeM BblCOTbl neLJH, H O  

c raKHM ycJIOBHeM, 4T06bl TeM nep arypa eepxHHX H H H >K H li X  
l!8CTeii nel!H 3 H 3 4 HTe.'lbHO p a3JJH43.rl3Cb (3TO .Il.OCTHraeTCH 

no.u.a<1eif so3.n.yxa C H H3Y nC4 H ) 8 1 ,  4ero 11es03MO>KHO 6bIJJO 
JlOCTlll!b B 6oJJ r a pcKHX cb1po.a.yTHb1x ne4ax. To ecTb, n p HMe
HeH11e no.no6110A pa3HOBH.ll.HOCTH 003.a.yxo.n.ys11oro yCTpo?icrna 
s cwpo.n.yTHblX ne4ax Ha rop OAH LilC Be.rnKHe ooJJra p bl n p 11 -
001111JJ0 K TCM iKe pe3y.'1 hTaTa M ,  lfTO 11 H a AJJTae. a HMeH1tO: 
noJJyll<'HHIO )f(e .. 1c3a ,  a H e  4yry H a .  

I I pe.n.CTas.rneTc fl  H HTepecHhlM npo0ecn1 TexH0.'10rn4ecKoe 
cpasireHHe Cb1po.Il.yrnhlx ne4eii AJnafl ll MHHYCllHCKOA KOT· 
J10B lfll bl .  06l1 3TH T e p p 1nop H H  p acnOJl8f3MICb B Olli-JOI"! rOpHO· 
MeTa.'1.'1)lprH4 t'CJ<0Il 06Jiacn1, B HCCJJ enyt'M bl H  nepHOA 11a IIHX 
0611Ta,10 1-1ace.1e1111e, HMeK)LUee cxo.n.uoe xo3 fliicrao 11 11 a xo
.u.si u1eecH n p t1Mepuo H a o.n.11 H a KOBOM ypos11e pa3Bl-ITHfl .  

n o  0CHOBHblM flOl<a3aTCJ1H \1  HCTP)'JlHO 33\1eTHTb cyweCT
BellHble p a3,11141u1 Me/KAY ne4a\1H A.1rafl 11 M1rnyc11 11c KOH 

79 F. tji 11 v1 o ll a A. M. l!t•ri11aR Mt'Til.'1.1yprrrn ropo.'la 50.1rapa. .\H-IA. 
M .. 1956. ;\i� 61 c 3!J6 ,,(I • . TaM il<e: K o  p o  .'t l' ll A. B . . X JJ c 6 11 11 K o 11  a T A. K nonpocy o 
11ep11oii Mern.wvpn111 v 110Jl�l'K!IX 60,1rJll - MHA. M .. 1960, N� 80, c 1 1) 1 .  

•1 5 a H K 0 � A .  A.  npRMOC nonr1e1111e >KCJl('Jil, . •  c 341. 



KOTJIOBHllbl, nOKa3blB8IOW.He onpe,neJICHHYIO ClleUllQlllKY pa3. 
BHTIHI MeT8J1J1yprHH >Ke.aeaa Ha 3THX TeppHTOpHHX. Or.r 1H4 HS1 
aaKJ11048IOTCH B c.1eJJ.y10w.eM : I .  JlyTbe B MHHYCHHCK H X  ne4a 
npOH3BOJJ.HJ10Cb li3 npe,nrOpHOBOfO yr I �  O.rieHH H  t1epe3 rOpHO
BOe OTaepcTHe, pacnOJIO>KeHHOe B II llA<HeH 4 3 CTH ne4H 82. 
Cy.ll.H no pe,nKH M  HaXO.ll.K3M, ll.JIH 3TOH uenH cny>KHJIH cne
UHaJJbHble B03JJ.YXO.ll.YBHble conna 83. 2. Oo BblCOTe Cb!pOJJ.YT· 
Hble ne4H ArrTa H B T p H '  paaa npeaOCXOJJ.HJlli M HHYCHHCKlle, 
BCJle.ll.CTBHe 3TOro HMeJIHCb H cyw.ecTBeHHble 0TJIH4HH B o6beMe 

BMeCTe c TeM Ha6n10,nae-rcH 11 o npeJJ.ene1rnoe cxo.n.cTBO. 
YI Te 11 .n.pyrHe net1H B nnaHe H MeIOT BblTHHYTble cpopMbl. Cy
w.ecTBeHHbJe na paJ1J1en11 Ha6n 10.n.a10TCH B paaMepax ,nnHHbl 
H WHpHHbl, a T8K)Ke noKa38TeJJHX OTHOWeHHH .LlJIHHbl K WH
pHHe, oco6eutto c ne4aMH  I THna (VI -IX BB.  I L  3 . )  8� . 
0TMe4em1b1e 8H8JJ0fHH, aepOHTHO, ue 6bIJJl1 c.1y48HHbl:vJH H 
COOTBeTcTBOB3JHJ ypOBHIO p83Bl1THH Tex11H4eCKOH MblCJIH B 
UeHTpaJJbHOH Aa1rn so BTOpoi-i nonoa11He I TblC. H .  3. 

no,nBO.ll.51 B U.eJJOM HTOrH HCCJJe.LlOB8HHH B00p0C8 0 >1<eJ1e30· 
JJ.e.riaTCJJbHOM npOH3B0.ll.CTBe H8 ArrTaC, HC06XOJl.H:'·10 no,n.4epK
H)'Tb, lJTO 004TH ace naMHTHHKH 4epHOH MeTaJJJ1yprHH KOH
ueHTpHpyIOTCH B IOf0-BOCT04HOM A.rrTae H8 6aae MH0f04HC
JleHHblX MeCTopO)l{.11.efHIH >KeJJe3HblX py.n., .11.0CTYflHblX .11.MI 
paapa6oTKl1 .n.peBHHMH MeT8J1J1ypraMH. (OBOKYflHOCTb 3H8-
4 11TeJJbH0fO KOJJH4CCTB8 naMHTHHKOB )l{CJle30.ll.CJJ8TCJlbHOrO 
npo11aao.n.crna 11 MecTopo>1<.n.ett11ii >1<eJJC3HblX py.n., pacnona
ra 10w11xcH Ha orpOMHOH TeppllTOpHH, .n.ano B03M0>KHOCTb 
Bbl.11.eJJHTb Kpym-rblH Lfy1kKo-KypaiicKHH ropHO-MeT8.IJJJyprH
lJCCKHH p8HOH, )l.OCTlifWl1H  3Ha411TeJJbHOfO p83Bl1THH BO BT0-
poi1 nonoa11He I� H84ane I r  TbIC . H. 3. 

Hay4CH 11e l\JaTep11a.110B · MCTannypni11 11<eneaa tta AnTae 
CBH.l{eTeJI bCTB yeT' 4TO MeCTHble MCTaJJJiyprH .ll.OCTl1f Jll1 cy
mecTBeHHblX ycnexoB B >1<eneao,nenaTCJJbHOM npOH3BO.LlCTBe. 
co3.n.aB np11 3TOM cBoeo6paattble no KOHCTpyKu.1111 cb1poJJ.yT
Hble ne4H,  cneuHcpHK8 KOTOpblX n03BOJJHCT HaM Bbl.11.CJIHTb 
oco6b1H, 1<01U-8f84CKHH, THO CblpO.ll.YTHblX ne4eii. 

HccneJJ.OBaHHe Cblpo.n.yrnblX ropHOB, TonnHBa, py.n. 11 wna
KOB >1<eneaoJJ.eJJaTeJJbHoro npo11aao.n.cTBa Ha AJJTae noaso
JJHJIO onpe.n.eJJHTb TeXHOJJOfH4eCK11C oco6eHHOCTl1 MCT8JJJiyp
rHH  Jl8HHOro perHOH8, cyTb KOTOpblX C0CT0HJl8 B ocy 1u.ecrnne-

82 C y H 11 y r  a w e a  51. J.1 . .llpeamrn 111e-raJJJ1ypr1rn . . . •  c. I 07. 
83 TaM >Ke, c. 98. 
8� Ta M >Ke. c. 93, 95. I 06, I I 0. 
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8TV HOrO pe>KHM3 nnaBKH . OTCYTCTBl1 H  
""" BblCOKOTeMnep 

OBJ 
p 

60Jlb!UOM K0.1H4CCTBellHOM BblX0.11.e 
npHMCHeHJ-151 ¢n

��CT.8BJ1HBWeM 22 Kr  H3 I 00 Kr HCXOJlHOfO 
ql!CT0f0 )!{eJie38, 
cblpb5l .  

IQ4ett lle OCT3HOBHMCH Ha BOnpoce np011CXO>KACHl-HI 
B 3aKJ1 e4eH Apxeo1orH4eCKHe 1-1ccne.110-

onHcam1b1x CblpOJl.YTHbtX n 
�H >KeJJe;a Ha AnTae tte Jl8Jll1 

eattH H  n�MHTHHKOB ��r:��pr
K0Topy10 no caOHM KOHCTPYK

HH O;tH011 CblpOAYTH 
O>KH.0 CBH38Tb c 6onee paHllHMH Cbl

THBHblM oco6eHH0CTHM M 
eHHblH THO ne4eM, KOw-ara4-

poAYTHblM ll rop11aMli� P;c3��
T�o3aOJ1HeT npe,nno.fJO>KHTb, 4TO 

cKHM ,  noHBJIHeTcH 
�r�-B-OCT04Hbtii A.1rai1 c .11pY.,roi:i Tepp11TO

OH 6bl.1 3a11eceH B 
a6aH H3YlleHllOCTb no.n.o6HblX naMHT

pHH. K co>Kane111110, en. 
e HTOpHli ne n03BOJJHer cy.n11rb o 

HHKOB Ha conpeAeJibHOH T pp 
e ei1 MaTCpHaJlbl 

Mecre nOHB.1et1 H H  KOw-arallcKoro nrna n 
;HH�ro attotta -

Mm�ycuHCKOH KOT.'IOBHHbl - H8H60.1ee H3Y4 
a XOT: 11 HMCJl8 

0 T 8 M  MeTilJIJ1yprHH >KCJ1e3 • 

nOK83hlBalOT. 4T 
CJJH pa3Bl1B8J18Cb caM06blTHbJM nyTeM 

�"�!!�
e

::��o�=��:;IO rpaJJ.HUl1IO coopy)!(eHHH CblpOAYTHblX 

ne4ireKOTOpy10 HCHOCTb B 3TOM BOnpoc�� �
0���:;�0�e�0::,� 

A8Tb ttappanlBHbte HCT04H�K���H3�;:JlH HHX  oco6oro BHli
co6blTH5!MH a UeHrpaJJbHOH . 

I03cKOM lloMe Aw11 11 a ,  
M8HH5l 3acny>1<11Ba10T coo6w.e,1-�H o Th� ' B tteM roBOpHTCH, 
K04esaerueM B rocy.llapcTBe XHH-

1 · KHT�CM B nepBOH 
•no noc:1e pa3rp0Ma 3TOro rocy.n.apcrsa 

Ji . a AwHH8 
nono01-111e V B.  H .  3 .  npe.n.BOA1iTeJJb TyKI03CKO�O 

n�;eJI HBW HCb 
c 500-MH ceMCHCTB 6e>1<an. K >t<Y>K3Hb�a;,IB8.Jl >1<eneao AJI H 
no IO>KHYIO CTOpOHY A.rrT8HCKHX R;P· �!H A.11T8H HBHJIC5l Ha 
>1<y>KaHbll.eB 85. TaKHM o6pa30M, >KH 
HCKOTOpoe ape�rn MecTonpe6btB8HHeM 

YT�;'o4ro TyKtO 3aHH-
Bocro411b1e xpoHHKli cB 11n.ereJJbCTB , AO caoero np0113B0JlCTB0M ew.e M8JJHcL >Kene30.nenaTCJ1bHblM 

A . ae r e HX MeTannyp-
nosrn.1e111.is1 H a  Anrae Ho JJH W b  tta 

.'I
T 

' �CJJaBHJIHCb 1<aK 
rnsi nOJlHHJJaCb ua HOBY!O crynCHb, OHH 11P86 
nnaaHJJbWl1KH tta sc10 Ue1npanbHY�0 

A
���sneu11e Ty1<10 1 1a 

TaKHM o6paaoM_, B03MO)!(HO, 4 
HIO ttepHOH MCTan.riypr1rn 

A.rnae A3JJO MOW.HblH 11Mnynbc pa3BHT 
Ha 113y4aeMOH TCpp11T0pHH. eweH TOJlbKO 

0KOH48TCIJbH0 3TOT BOnpoc MO>KeT 6blTb p 
OOCJJC H CCJIC�OB3HHH 118M5!THl1KOB 4epHOH MeTa.'1.

M
!!yprHl1 B 

6 epp11TOpH11 0Hf0.fl b-COnpe,n.eJlbHblX 06.11aCT5!X, oco e11HO H 8  T 
CKOH l Iapo.aHoH Pecny6n11KH . 
�& B H •1 y p H  u H. 51 Co6paHHC caeJle11Hi1 o napoLJ.ax . . . •  c 221.  
86 TaM ll<C, c. 228 75 



f J1 A B A  II  
)l(EJlE3006PA6A Tbl BAIOIU E E  n PO H 3 BOACTBO 

MeTOAHKa HCCJieJJ.oBaHHst 

Oc11os111>1M MCTO!lOM 1-13y4e1-111H \1eTa.riJJ006pa6aTb1Ba10 UlCro npOH3B0JlCTB<.l H BH.'lCH M€'T8JI.'10rpacpHl!CCKH�i a 11aJ11u, !103B0.11 HJOU1Hii onpeJJ.CJJllTb crpyKTYPY H CB0HCTEl3 !\lCTa.'1.'18. Cyrb, cneuncpHKa H B03MO>KHOCTH n pHMe11ettHH ero B apxconor1111 n p H  llCCJJC)l.O B a H H H  TeXH0.10rl!H o6pa60TKH MCTaJJ.ria snepBbIC noKa38 Hbl 5. A .  KoJI 4 H HblM 11a MareprrnJJe ,Llpes11eil Pyc11. HM >Ke npCJl..llO>KeHa cOOT0ercTay10UlaH �1ero11. 11 Ka H3Ytte11 H H  TCx11on o r H H  KY3He•rnoro npo113soncT0a 1 • Ba >1rnel1w11MH 3a.e11bHMH Mera.ri.11orpacp114ecKoro aH a.ri113a H BJlHIOTCH HCC.1C,!1.0B3ttlle M 8 Kp0- H M H K p OCTpyKryp H 113MCpe1111e M H KporsepJlOCTH MeraJJJJa. Uenb :-.1 a Kpo- H M H K pocTpyKrypttoro HccneJJ.oaattHH cocTas.11HeT BblHCHCHHe CTPYKTYPbl MeraJ1na c noMOW.blO M H K pOcKona. Ha oc11oaa111111 110,1y4ett11b1x Il.3HHblX pewaJlHCb aonpocbl rex110.r1 o r H H  H3rOTOB.1 e1111H roro H.'l lf H HOrO �f3)leJ1 H H .  n o.n.o6HOC C0nOCT3BJICHHe B03MO>KHO ITOTOMy. 4TO M C>KJl.Y CTPYKTypoi-i MCT8.'1J18 ,  BHJJ.H M O H  no.n. �1H K pocKOnOM, M H O r H M H  e ro CBOHCTB3MH H Tex1rn,aor11ei1 113 f0TOB.'1CHHH cyULecrnyer TeCH8f! CBH3b. nepBOli CT)'llCHblO 8H8J11138 6bl.1 OT60p MCT8JIJJOrpacpH-4eCKHX 06pa3uos, 1 1aH60JJee xapaKrepttblX .a.'IH K a >Knoro H3-JlCJ1 H H .  Bb16op MCCT8 BblnHJJHBamtH Tpe600a.1 oco6ol1 B H H M a TeJJbHOCTH, oco6eHHO B OTHOWCHHH opy.n.11 11  Tpy11.a H opyiK H H .  l.Jr06bl npo6a 6blJJ8 n peJlCT3 BHTCJJbHOH y 3TOi'I KareropHH 113,!1.CJI H fl ,  OHa Bblpe3anacb Ha py6H!lle-pe:>Kyllilf.\ 43CTHX, ec.'IH 3TO 6 blJ10 B03MO>KH0. n p 11 3TOM C06JllO)l8JJ HCb BCC MCpbl n pe;J,OCTOpO>KHOCTH, 4T06bl npe.norsparHTb CHJlbllblH 11arpe0 MCT8J1J13, n p H BO.llfl lllHH K orrrycKy 38KaJ1eHHblX CTpyKTYP· 00.ll,f0TOBK8 o6pa3U.8 K HCCJJeJl.OB8HHIO 38KJ11048JJ8Cu B WJlHcpOBKC H no.rnposKe, B XOJl.C KOTOpblX nOJIY43JJCH MCT8.'1.TJ H4CCKHH 111n11cp 6e3 pucOK H HMOK, c 3epKa,1bttOH nosepxHOCTblO. ¥1Jyc1em1e o6p33UOB H34H H8J10Cb c MllKpOCKOlllipOBaH H H  OTn0.'1Hposa11 11oil, HO H e  rpaaJICHOH nosepxHOCTH. PaccMOTpeHHe HeTpasnettoro ll lJ1H¢a llOJI. M HKpOCKOnOM 06.11erqa,rio cp H K Cllposa�rne nop. TpClliHH H UIJJ 8KOBblX BKJJ I0•1 e H H H .  COll.ep>KaUlHXCf! B MCTa.1.11e 
1 K o  .1 4 11 11 E. A. lfep uafl �eraJJJJyprnH ... , c. 10-15. 

7fi 

' npeJl0ap11Te.n bHOro paccM<npeHllH HeTpa0JJeHoro 
fl

OC
�'

l
�lOCJle.iHlllH no,UBepraJ!CH T{Hl B:lC!JHIO 3%-HblM paCT.: o6p a3Il 

o ·� L'HC ' IOTbl B c n HpTe. Tpa0Jle1n1e nom1posaHHOH OPOM 330TH " " ' th ec " H M  B . u no0ep x•10CTl1 M H Kp0lllJ111'1'a X H M H 4  K . a1J1ll'l eCKOH l 
• MeT 

• llBOM f! BJHIJIOCb cpCJ.J.CTBOM ;1Hcpcpepe111_tH3 Ulil1 c rpyK� pea K
�x COCT3B.'lmOW.HX . T3K K 8 K  ttenocpeilCTBCHHO noc.1 e 1

:
0 TYPH . 

6 0 1 b W H L1cTBO HX 3 a  11CKJ1I04CHHeM tteMeTaJlJlH i e-HpOBK H  · ' ' •· a HB8 JI . • CHlfH HC pa3J1Hl18IOTCH n p 11 ]leHCTBH H  pe KT CKHX BK"110 I 
b' w 'IHtha OT.leJ!bHble CTpyKTYPHble C0CT 8 B -a nosepxuocT • 'I' 

H IOlllHe npoHB<1 HIOTCH llCO/ll1H8KOB0 - O.!I.HH CH.%J1ee. JlPY-
Jlfl . 6 e Te H3 Hl1 X KOTOpb1e npoTpasJieHbl CJ1 a6ee, n O.ll. 
�H

e
K��:K�ll�M BbirMIJl�T cseTJi bl M H ,  CH.'l bHCe - TCMl!blM l l . 

6pa30M noJ1y4eH H3H KapTHH8 n03BOJHlJla cy,!1.HTb 0 TaKHM o 
e H.cxo,!I.' Horo M aTep 1 rnna, a cne,!l.00aTeJJbHO, H ero CTPYKTYP 

caoikrsax . 
" . , , 

011HC3JIHC CTpY KTYP ocy lliCCTBJlHeTCfl n p H llHTOH 
6
0 MCT a. 1 -• u Oc· u C H nOJl.l) Q Hl (' 11a 3..n1rn TC'p\.!1-H10:1onie11. raHOBn\.1 t norp '!' 

ax "'epp HT - CTpV KT\'p118 H  C0CT3BJ1Hl0-0TJ.1.eJibHblX T ep M �HI . 'V . J • ••  

maSI c11J1aaos >Ke.rie3a. B pe3y.nbrare n.noxoH paCTsopHMOCTH 
rJtepon.a B £ - >KCJJe3e (OKOJ10 0,02% ) MOiKHO C4HT8Tb, 4T0 

teppHT ero n paKTH4€'CKl1 He H M CCT. 06bl4HOe TpasJJemie Bbl
: "'BJIS'ICT T0J1bKO rp81111U.bl 3epeH. no3TOMY CTpYK�ypa cpep. ,. 

e 3epe11 T O H  11.'lH ll HOH pHT3 nOJl M H K pOCK0110 :'.1 B b!r.1 Hll,HT B B ll,!1. 
BenHqHHbl, 5o 'lee r:1y60Koe rpasJleHHC .ll.aeT 11e311 a 4ine.1b

0
-. · 

'*' a Ott OTHOC�neJJbH HYK> pa31111ny s usere 3epeH 'l'eppHT 
M Sl fOK. rwaCTH4CH. 

nep:IHT - cpeppHT0-U.CM€'HTHTH8H CMCCb, B blll.eJlll B W�H C H  
HJ aycrett HTa, co.n.ep>Ka!llero 0,8% yr.aepo.D.a n p 11  c p a 0 H111eJ1b
HO M€'JJ..1eHllOM OXJ18>KJJ.Cl!HH )f(e.1e30-yrnep0,!1.llCTOrO cnnasa.  
06e cpa3bl , cpeppHT H u.eMeHTHT, 06pa3y 10rcs:i B B H.ll.€' 4epe.ny10-
1UH XCH n.1acTJIHOK. no3TOMY ero cTpyKrypa OttCHb noxo11<a 
Ha crpyKrypy »<e"14yra , orttero H npo1130UJJ10 11a3sa11He 
«nep.111T», 4TO n o - a 11rJ1HHCKH 03H843CT >KCM4}r.  B 60.'lbUJliH
CTBl' cny4ae0 nepn HT H Meer 1w acTHH4aToe crpoettne, pC>KC -
3epHHCTOe. Ko.ri1-14CCTBO cpeppHTa H nepJlHTa 3as11cur OT co
Aep11<aH1rn yrJlepo.na s c1 aJJH. flp11 COJl.Cp»< a H H H  yrnepOll.8 
6om�c 0,02 % ,  HO M e ttee 0,8%.  CTPYKTypa COCTOllT H3 cpeppHTa 
H nep:ana .  

( Fe. C) B u.e Meunnc UeMeHTHT H.'111 1<ap6H.ll. >Kene3a 3 · • e con.ep>1rnrcH 6 67% yr.'lepOJl.8. Ott o6JJaJlaer BbtCOKOH rs p-, 0 n p0CKOUH 4 l'CKOM AOCTblO H ttH3KOfl n!laCTH4HOCTbl0. pH M H K  . 
..., • v OTbl B cn11 pTC HCCJI CAOB8 H H H  nocne TpasnettHH 830TH0H KHCJI 
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ueMeHTHT BblrJISl.!1.HT 8 8 HJ1.e CBCTJlblX KpHCT3JIJIOB HJJH CBe JJb!X OK3HMJJeHHH BOKpyr nepJJHTa ( B  CTaJJSIX, co.r1.ep>Kaw, 6oJiee 0,8 % yrnepo.n.a ) .  
Cop611T - o.n.tia 113 CTPYKTYPHblX cocTa011511ow,11x >Ke.1e3 

yrnepo.nHCThIX cTaJJei1, npe.n.cTaaJisieT co6oli .n.11cnepetty 
p33HOBHJJ.HOCTb nepJJ HTa . 06pa3yeTCfl B XOJJ.e pacnaJJ.a ayT 
HHTa n p 11 Tel\rnepaTypax OKOJJO 650° C. T13ep.nocTb, yJJ.apua Bfl3KOCTb H n pOlfHOCTb awwe, lfeM y nepJ111T a .  

Tpoocn!T - OllHa H 3  CTPYKTYPHhlX cocTasnH10uu1 x >Ke.1 
3oyrnepO,llHCTblX CnJiaBOB, 1 1 pCJJ.CT3BMleT co6oii BblCOKOJJ.H 
nepCH ylO p33HOBH.llHOCTb nepnHTa. TpoocntT 06pa3yeTcfl 
xo.11.e pacna.11.a aycTe1111Ta n p 11 TeMnepaTypax ll H>Ke 600° 
Tsep.n.ocTb Tpoocnna Bb1we nepJJHTa H cop61na. fl p H  M H K p  HCCJIC,'.J.08 3 H Hl1 OH 11MeeT TCMHblH UBCT. 

Ma pTeHCl1T - nepeHacb1wettuh1i1 pacTBop Fe - C, n 
JIYlfHBWHHCSl 113 aycTCliHTa, n p 11 04eHb 60Ji bWOH CKOpOCT 
OXJJ3>K.ll.eHHfl, C00TBeTCT8YIOWe�i Ox.1a>K.ll.CHHIO B BO)l,e. n o  
M H KpocKonoM CTPYKTypa M a pTeHcHTa HMeeT HrOJib43T 
CTpoe1111e. M a pTe11cHT o6JiallaeT 04eHb 8 bJCOKOii TsepllOCTb 

llyryHbl - >KeJJe3oyrnepO.lll1CTble cnnaabl, co.L1.ep>1< a w11 yr.nepoll 6onee 1 ,7 % .  B MeTaJJJIOBe,lle1111H pa3Jt1143IOT 6eJ1 11 cephte 4YrYHbl. B 6eJJblX t1yryHax yrnepO.ll n p HCYTCTayeT 8H,lle ueMeHTHTa. B cept.1x 4yryttax 3 H a 4 11TeJJ b H 2 H  yacTb yrn 
po.n.a n p 11cyTcTByeT a 011.n.e rpacjlHTa. 4yry11b1, H M e 1owu crpy KT)'pb1, npOMe>r<yT04HbIC Me>K.uy CTPYKTyp a M 11 6enoro ceporo YyryHoa, ua3b10a 10TCH nono0 H H 43ThlMl1 .  0 H H  co,llep >!<aT KaK 1.1.eMeHTHT, TaK 11 rpacp11T. 

O n p e ,ll e n e H H e  C O Jl e p )!{ a H H fl  y r J1 c p o .n.  Kon 114ecTBO yrnepo.ll.a a CTa.� 11 o npe.L1.eJJ flJJOCb no M H K pOCTpy Type . .llo.3sTeKTOH.uu a fl  cTaJib, KaK 113aecrno, H "'1eeT .nee CTPY 
TYPHble cocraanfllOWHe - cpepp11T 11 nepJJHT. Co.llepiKallH yrnepo.na 8 cpeppliTe 04eHb Mano, n0.3TOMY MO>KllO C 411TaT 
4TO 13ecb yrnepOJJ. CO,llep>KHTCfl B nepJH1TC. nepJI11T COllep>KH 
0,83% yrnepolla. Yl c xo.ll.fl 113 TOro, 4TO nepJI 11T 11 q>eppH H MeIOT n p 11 MepHo on11 H aK08blH Ylle.TlhHblft sec, KOJJ H4eCTBO nep 
JIHTa 8 CTaJJH nOil,C 4 HTb!83Jl0Cb 113 OTllOWCHl1fl nnowaJll 
3aHl1MaeMOH nepJI11TOM Ha no0epXHOCTH 113y4aeMOrO llJJI Hcjl3 
KO BceH !lJJOW,aJJ.J-1 nOCJie)lHCrO. noJ1y<1eHHblH pe3yJ1bTaT, nO 
M HO>!(CHHb!H Ha 0,83 % .  n pe.LJ.CT38M IJI ae.IJl1 411HY COJI.ep>KaHll yrnepolla a CTan11. 

O n p e JI. e J1 e H 11 e  
flBJJCHHfl cepw a 4yryue 
CTOf! UlHH B n p08eJ].eHl111 
7K 

H a Jl H 4 11 fl c e p bl. L[JJ SI Bbl 
n p H M e H flJICfl MeTOJ]. 5 a y M a u a ,  c 
P Sllla X11Ml14eCKHX pCaKUHH no 

b xopowo OTwn11q>osaB HOro 06pa3ua MeTanna npoeepxHOCT 
aT011" o.1oqeu11oi1 B cm-1 pTe, c ueJJblO CHflTHfl onaT-11 paCTCH B • ,n • T 

a6 a3HBH0f0 MaTepHaJta. 3aTeM JlHCT cj>OTOrp a 't' l14CCKOH 
K�8 OMicepe6pS11!0H) 6yMarH Ha C8eTy nponHTbl8aeTCfl

. 
B Te

( 
p 

5 1 0  "11 HYT 8 5 °% -HOM 80)lHOM p acraope cepH011 KHC-4eHHe - ·" - • 

I10CJ1e 3TOrO H a  n p urOT08JICHllblH w.11 Hcp H 3KJia)l,bl-JJOTbl
c
. 

0 "'MY rtbCl10HHOH CTOpOHOH cpoTOrpacp114ecKafl 6y Mara saeT " � . - • • aJIHK0''1 
H CJICrKa npor.�a>1<HsaeTCSI pyKOl1 11Jll1 pe311HOBblM B .. 

ilfl y..uane H H fl  11y3blpbKOB 803JJ.yxa. <t>oTo6y Mara 8b!Jlep>KH 
Jl•aeTcH Ha wJIHcpe oKOJIO 2 3 M H HyT. C11 HTaS1 6yMara npo-
8 blsaeTCfl non. CTpyeA sO.Llht, 3aKpen.rrneTcfl a pacrsope r11no
�ynbcpHra, TUlaTeJJbHO nponoJJaCKl1BaeTCSI 8 BO)lC II npocyum-
saeTCSI. • a Cepa 1 1 a x o.11.11TCfl a yyryHe a 011)1.e coe.L1.11HeHl1H c M a p r  H -
ueM (Mn S )  11 >1<e.'le30M (FeS ) . Ha yyacTK8X nosepx 11ocT11 
MeT8JIJJa, 11 M e lOWl1X CKOnJieHHfl c e p H HCTblX coea11 H:u1111 ( cy.TJ �
<1>11.11.0 0 ) . n pOHCXO)lHT p e a K U H fl  nocJJeJlHHX c cepHOH K l1C!!OT011, 
HMelOWeHCSI Ha cpOT06yM a re: 

Fes+ H2S04 . FeS04+ H2S. 
AHaJ1or11 4H3Sl peaKUH.SJ npOTe1<aeT 11 c cepH H CTb!M M a praH

ueM. 06pa3y10W.liHCfl cep080,llOp0.ll. uenocpe)lCTBeH H O  n p OTHB 
048f0B c0oero 8 bl)leJJeHl1ff B03AeHCTByer H a  Kp11cTaJIJI�[ 6po
MHCTOro cepe6pa cjlOT03MYJibc1111. Ha yyacTKax 803}l.el1CT8H� 
npOHCXO)lHT llaJJ bHei-i w a s=i  peaKLll-lfl, pe3yJJbT8TOM KOTOpOH 
ff BJJs=ieTcfl 06pa3oaa 1111e ccp1111cToro cepe6 p a :  

2AgBr + H2S=2HBr +Ag2S. 
Cep H H CTOe cepe6po 11 M eCT KOpH4He8blH u0eT. no.3TOMY 

nony<1eHHb1e Ha cporo6yMare y4acrK11 KOp11 4 He0oro u0era 
yKa3b1 0 a 10T 11a pa3MemeH11e cyJJbcpH.noa. Kon11<1ecr00 .3THX 
y4acTK00 11 HHTCHCl18HOCTb OKpacKu onpettc.r neT cTene11h 
KOHUeHTpauHH cepbl B 113y4aeMOM 06pa3ue 

Bee on11caHHhle MeTO.ll.bl, 11cnOJ1 h3083H llble 8 11ccJ1ellOBaH11 11 
>KeJJe3006pa6aTb1B a10wero npOH380.llCTB3. !10380JIHJJH. CJ].e
Jl8Tb 8hlBO)l.bl 0 He0AH0p0Jl.HOCTl1 cnnasos, C03)].aBaCM011 Tep
MH4eCKOH H x11M11Ko-TepM Ht1ecKOH o6pa6oTKOi1; CTPYKType 11 
crpoeH 11n 1;1aTep1-iana " ,  CJieJI.08areJJ bHO, ero cjlH3HKO-�H M ll -
4ecK11x csoAcTsax; xapaKTepe 11 KaYecTae TexHH4eCKOl1 06-
pa60T1<11 MCTa.1na; cnoco6a x H3f0T08JJeH 1151 11 KOHCTpyKnl.B
HblX CXCMax KY31le4HblX 113,lleJI H H ;  oco6eHHOCTflX MCTa.r1na 
pa3JJH4HblX reorpacp114eci<11x p a iioHOB 11 a p xeonor114ecKHX 
KyJJbTyp ;  .D. H H a M H Ke pa3aHTl1fl Ky311eYHoro peMecJJa so spe
Mett11. Pe3yJibTaTOM npo0e)l.eHHblX a 11aJll1308 Sl 8 11Jl0Cb BOCCTa
HOBJiett11e TexHoJior11<1ecKoro 11pouecca KY3HC4ecTsa. 

7!1 



TexuonorHH o6pa6oTKH MeTa.nna 

I1cT04HHKOM H3)'4eHHH Tex1w.1orH11 KV311t'4Horo npo 
BO.a.crna aJ1Ta ikK11x n.TJeMe11 Vl-X BB. HB-llMICb a pxeoJJor ���KHe MaT

_
epH.aJ1 bl npeH \1ymecTBe11110 norpe6a.1 bit blX lWM 

3 
COB. C ::1TOH ue:1b10 ttcc.TJe110Ba11a KY3HelfHaH 11pOJJ.\'Kll 

4 n a MHTHHKOB nepHo.ua 0 03.Lf.HHX K04CBllHKOB B 061u 
CJ10i!< HOCTH 2 1 6  MeTaJJJJH4ecKHX n pe..'1.Ml'TOB, p�cn pe.a.eJJe 
H blX C.ile,l\y101uHM 06pa30M ( pHc. 30) :  

r 0 p H bl ii A .1 T a H 

M a T�p�";�0�g:�H%�r!\11��ll<'H �· 11 Ky6apeabtM a I 978 r 
s a 11 H e  BJHTo 3 n c 

cf> CO A I  I CCCP, Ha 11cc.11e.l\ 

2 .  5a -
p .UMCTa (JJ.a.nee KpaTKoe orrnca�! He) . 

Co A 
p 6ypra3b1- I I, r<ypr3H, B . .U. K._v6apea, 1 978, HH<t> H CCCP, 7 npellMeToa . 

3. 5ap3TaJ1, Kypra 11 b1 H orpall!rn B. ll. Ky6apea, 1 97 HH<J><J> CO A H  CCCP. 2 npellMen1 '. 
• rioa 

4 i ��Ta��
M
a � l :  Kypra11b1 11 BnycK11b1e MorHJJbl, B . 13. PaJl 

• ' • Kypr3 Hbl, C. H .  Py;.J.CHKO 1 925 f':I.· y H BIT"Cl<Hbre . 0 A A 
· · · v , K pr3tt 

A 
/. • "1 rnJ1br • . .  f3apu.rioa3, 1 954. rIIM 11 ·r 

.na 11CKH H Kpaeae.LJ.4eCKH tr "1Y3('H 1 4  
op110 

5 Ky 311 I VI . · · npellMeTOB. 
H C 8 � . �ypra11 b1 H orp3Jl.KH, JI .  A. Eanoxoa 6 · .· HceJJea,

. 
1 93::>, fHM. 2 1  npe.D. !11er. 

· 

1 924 : 
K}llbtpr3, Kypr311b1, C. YI. Py,neHKO, A. H. L1 yxoe ' orp3JJ.Kll H Kypr3libl A H r ' 1 9?5 

. 

orpa1urn A A r 
. . . Jl}XOB, • - ; KypraHbl 

7 T
' Jl. . a Bpl1JJOB3, 1 948, f3, 9 IT 'lC.llMeroa. 

· 3JJ ypa orpa.u H B H EJr t 
KOS, 1 977 t ' A � ' .. . 1111 If B .  A. MOT'llJlbH H· 

8 T 
, opHo- JJT311c1\1111 ne.n.HHCT rnyr, 1 1  npe;J.Mero0 

1 93 
. )'9KTa, 1<ypraHbr, A. n. M3p1<0B II C M Ce reea 

5. fop110-AnraikKHi1 r<paeae.n.qecKHii MyJeii·· Jl · A  � ' 
xos3 H C. B. KHceJJeB, 1 937, D1M, 7 npei�Mc�oa : . imo-

9. T36a>KeK, orpa.D.Ka, B. B .  P3.ll.JJOB 1 865 f '"'M 2 
MCTa. 

• ' YI ' npell· 

1 0. Y3yH�3J1, .' ·  V, VI TI ,  KypraHbl,  11. r. CaBHHOB, 1 97 1 .  
fop11o-An T3HCKHH Kpaeae.n.4CCKHH �1y3ei1, 32 npe..'lMCTa .  

1 1 .  Ycrb-Y.1J ara tt ,  orp3.D.Ka, 8. JI .  Ky63pea. 1 974, vlJ1cf>cf> 
CO A H  CCCP. I npe.n.MeT. 

1 2 . lOcTbr.n.. KypraHbl H orpa,:i.KH, B. JI. Ky6apea. 1 977. 
11H<?><t> CO A H  CCCP, 1 9  npellMeTOs. 
1'0 

1 3. 5JHOKyp, Kypra Hbl H orp3JlKH, M .  n .  fpH3HOB, 1 939, 

• 20 npeJlMeTOB. 

n p e Jl r O p b H A J! T 8 H  

1 4. 5:1 H >KH11e EJ1 6a11br 2, 5-8. MOrHJ1bHHKl1 11 noceJJe1111H,  

. n .  fpH3HOB, 1 946, 1 947, 1 949, f3, 1 2  npC.!1.MeTOB. 
1 5. fuJJeso 9, 1 3, Kypr3Hbl,  B. A. MorHJl bHHKOB, 1 976, 

HCTlfT)'T 3pxeoJJor11H AH CCCP, 1 4  npe.n.Meros. 
16 .  Kap60JJ11xa V I I ,  Kypr3Hbl, B. A. Mor11JJ bHHKOB, 1 975, 

HCTHTYT apxeoJJOrHH AH CCCP, 5 npeJlMeTOB. 
17 .  Kb13hlJJ -Ty, Kypr3Hbt, C. C. llep11HKOB, 1 953, YcTh

KaMeHoropcKttA Kp3ese,a.4ec1rnii MY3CH, I npe.n.MeT. 
1 8. OcHHKOBCKHH MOrl1Jlblll1K, .u. r. C3BHHOB, 1 970, f3 , 

npC.llMCTOB. 
1 9. noceJJCHHe y fypbeBcKoro COBX03a, M .  r. EJJbKHH , 

1 966- 1 967, npoKOnbeBCKHfl Kp3CBCJ14CCKHH MY3CH, 1 5  npeJl
MCTOB . 

20. C.1aBHHK3, Kypr3Hbl, C. C. llepHHKOB, 1 953, YcTb
KaMeHoropcKHH KpaeseJltieCKHH My3e11, I npe.n.MeT. 

2 1 .  CpocrKH, Kypr3Hbl, M. D.. KonblTOB, 1 925, 611iicKHH 
Kpaese.ntiecK11i1 My3eii; M. H. KoMapoa3, 1 925; C. M. Cepre
es, 1 930, f3, 6 npe.nMeTOB. 

22. YcTb- K03JJYX3, Kypr3H, c6opbl, 5 H licK11i1 Kp3ese.n
l!CCKHH My3eii, I npe.n.MeT. 

23. cf>OMHHCKOe, Kypr3Hbt, c60pb1 M .  D.. KonblTOBa, 1 925, 

EHHCKHH Kp3eBC.!l.4CCKHH My3e}i, I npe11Mer. 
24. lOnHTep I 0, Kypr3Hbl, C. C. LiepH HKOB, 1 954, Ycrb

KaMettoropcKHH Kpaese.n.4ecK11ri My3ei1, I npe.a.Mer. 
25. l0n11rep 1 1 , 1 8, Kypr311b1, C.  C. llepH11KOB, 1 854, 

YcTb- KaMettoropcKHH Kpaeae,n,4ecK11H My3ei1, 4 npe.n.MeT3 . 
Bee HCCJJe.n.oB3HHbre npe.n.MeTbr ACJJ HTCH H3 4eTblpe rpyn

nbl: I ) opymrn TPY.!1.3 ( 4 1  3 K3 . ) ; 2 )  opy*11e (33 3K3. ) ; 3) n p11-
Ha.lJ.J1e>KHocr11 KOHCKOH c6pyH ( 1 29 9K3. ) ; 4 )  Jl.OM8WHHH 
YTBapb 11  .n.eT3JJH KOCTIOM3 ( l 3 3K3.) . 

Dep110J1.H33 UHH 3JJT3HCKHX n a MHTHHKOB H3 H6oJJee nOJJHO 
pa3pa6oratta A. A. raspHJJOBOH. XpOHOJ10fH4eCKH elO Bhl,lle
nettbl 6 THTIOB norpe6ett l1 H :  I )  0)1.HHUOBCKHH ( I I-IV BB. ) ; 
2) 6epeJJbCKHH ( IV-V BB. ) ;  3 )  KY.llbrprHHCKHH (V I-VI I  BB. ) ; 
4) K3T8H.ll.11HCKHH (V I I -V I I I  BB. ) ;  5 )  cpocTKHHCKHH ( V I l l -
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X BB.) ; 6) 4acoBeuuoropcK11H (XI I I -XIV B B . )  2. Y!cnOJJb30 
s a H H blH B 11aweH p a6oTe M a rep11an OTHOCHTCH K 3-5 nep110. 
Jl3M 11 .nan1pyercs:t V l -X B B . Y411ThIB as:t H eM HOrol111cJJe HHOcr 
MaTep11aJ1a OT11,eJJbHO no K 3)1{JlOMY nep110.u.y, npe.u.cra BJH!eTc 
UeJJecoo6pa3HblM paccM OTpeTb TeXHOJ10rH4eCKl1e xap3 KTe 
pHCTl1KH 113.11.en 11 ii  .11.Jifl VI-VII I 11 V I J l-X B B .  TeM 6onee 
4TO B VI-V I I I  11 VII l-X B B .  n po 11cxo)ls:tT H a 11 60J1ee cy 1uecr. 
BeH H bie H3MeHeH H s:t  B KYJJhType H a ceJieH11H AJITas:t. C B H3 3 H HbJ 
c noJJl1TH4eCKl1Ml1 co6b1T11s:tM11 B UeHrpaJJbHOH A311H - roc
noJt.CTBOM T!OpKCKHX KaraHaTOB, a 38TeM yiirypoB H Kblprb130B, 

a. T e x  H o  JI o r  11 H K y  3 H e  4 H o  r o p e M e  c JI a 
B VI-VI I I  BB. 

Yf3 111aTep11aJJOB VI -VII I B B .  TexttoJior11 4ecKOMY 11cCJJeAo 
B 8 H l1 �  TIOABeprJJOCb 76 n pe.nMeTOB, 113 n11x 1 l - opyJlHH rpy 
.u.a 11 opy>K 11s:1,  58- )leTaneii KOHCKOH c6py11 ,  7 - Jl.OMa w He 
yrnap11 11 n p 11 H3)lJJe.>KHOCTeH KOCTIOM a .  

Opyi}ua rpyiJa 

llJIH 113y4e H H fl  TeXHl1KH o6pa6oTKl1 .>KeJJe3a 11 CT3JJl1 H 3 H  
6onee HHTepecHbl opy.11.11s:1 rpy.11.a 1-1 opy.>K11e, raK K 8 K  K H H  
npe.nbs:tBJlf!JJl1Cb nOBbJWeH H ble Tpe6os8Hl1H B 3KCnJJyarauH 
11 n p 11 11X 113f0T0BJICHHl1 npH MeHf!Jll1Cb see TeXH114eCKHe .ll.0 
CTH.>KeH H H ,  KOT0pb!Ml1 p acnoJJaraJJH KY3HeUbl Toro BpeMeHH 

H 0 >K 11 . no CBOeMy H33H84eH HIO HO>K HB,T15IJICfl YIHIBCp 
caJJbHblM opy)l11eM rpy.11.a 11 He06XO}ll1MblM 8TpH6yTOM BOHH3 
K04eBHl1Ka. O H  H MeJJ w 11p0Koe n p 11MetteH 11e B p a3JJH 4 H bIX 
.llOMa W H11X npOMblCJ13X - KO.>KeseHHOM, B01'.iJJ04H O M, )lepesO· 
o6pa6oTKe 11 JlOMaUJHeM xo3s:11icrne. B 113y4eHHOH KOJJJieK 
u1111 VI-VIII BB.- JlBa HO.>Ka. O,n11H 113 H H X  .noweJJ JlO Ha 
so cpparMe1nap1t0M cocTOs:tH1111. CTpyKTypHoe 113y4eH11e 06· 
JlOMKa HO.>Ka OOK333Jl0, 4T0 0TKOB3H OH 113 BhlCOKOyrJJepo.u.11· 
CTOH CT3JJH (p11c. 3 1 ,  34, 40,1 ) .  nocJJC)lHeH onepauHeH HBH· 
Jl3Cb MeCTH8H 33K8JJKa pe)l{yw.ei1 43CT11 JJe3AHfl (cTpyKTypa 
MeJJKOl1rOJJ b43TOro Ma pre11c11Ta) B XOJIO.llHOH BO)le. Yi3Jl,eJil1 ff, 
113fOT0BJJeHHhle no T8KOH TeXHOJIOfl111, xopowo .nep>1<aJJ11 OCT 
poTy, HO 6h1JIH BecbMa x pynKl1 M H .  B03MO>KHO, n03TOMY 
H il H,ll.eHHOrO 3K3CMTIJJ s:tpa K011eu JJe3Bl1fl o6JJOM3 H . 

� r a B p H  .1 0 B a  A. A. MornnbHl1K KYAb1pr3 . . . •  c. 105-106. 
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Tex HoJJortHI 113roTORJJe1rns:i HO>Keii ueJJbHOcTaJJbHOH KOH 
rpy1<u1111 6bJJ1 3 .llOB0.1bHO npoCTa 1 1  CB0.D.HJl8Cb K np11e�1 8 M  
so60.11HOH KOBKH MeTaJIJJ 8.  Bcs:i CJJO>KHOCTb C0CT0f!JJ3 B TOM

.' 
ro6bt n p 11 11arpese MeraJwa co6JJI0.113T b TCMaep arypHbIH 
e)KHM 11 HC .u.onycK8Tb nepe.>Kora, B pe3yJJbT8Te KOTOporo 
soiicrsa craJJH 31! 3 4 11TeJibHO yxy)lWHJJl1Cb. 

Bropoif 1 10.>K cepnos11.nHOH cpopMbl c n p s:t MOH KOpOTKOH 
yKos:tTbtO 11 KJJ H HOBHJIJlblM nc3s11eM. ,llJ1 111ia ero OKOJJO 1 7  C M ,  

HpH113 JJe3Bl-ifl KOJ1e6J1eTcfl OT } AO 1 ,8 C M .  noJ1,06Hble Kp11-
ble uo>K11 «Opry.>K» - ynorpe6JJs:tJJl1Cb Ha A.nrae AO He
asuero speMeH H .  MecTuoe H acene11 1H� np11MeHs:tJJO 11x AJJs:t 
aroTOBKl1 ny4KOB rpaBbl Ha 311MY 3. Pa3yMeercs:i, 3TH HO.>KH 
orJJH cpe3arb 11 KOJJOcbs:t 3JtaKOBblX KYJJbTYP· 

MeTaJ1J10rpacp114ecKoe 113y4eH11e noKa3aJJo, 4TO HO.>K H3-
rorOBJJCH no )lOBOJJbHO CJ10.>KHOH TeXHOJJOrHl1 . 8 H 3 4 3JJe 3TO 

3.nen11e 6bIJ10 OTKOB3HO 113 lfl1CT0rO xopowo npoKOB a H H OrO 
e,1e3a. n oCJJe 3TOrO HO.>K rtOABeprcs:t O,'J.HOCTOpO�llleH ue-
eHT3UllH. B npouecce ueMe1-1Tau1111 11a nosepxHOCTl1 pa6oYeH 
acrn HO>Ka 06pa3osancs:i craJJ bHOH cnoi-i . CoYeTau11e M s:trKOH 
eJJe3HOH OCHOBbl 11  TRepAOro CT3JlbHOrO CJlOH n p 11A3B3Jll1 

113.lleJJ HIO OTJJ l1 4 H ble p a60411e K34eCTB3, OJI M Or JlCp11<3Tb ocrpo
y 11 6bl.1 )l0CT3T04HO flJl 3CTl14 H bl M  { p 11C. 3 1 ,  32, 57,/ ) . 

C T  a M e  c K a . B n a Ms:t T H HKax 3nox11 n03JlHl1X K04Cl3H H 
os A.nras:i 3TOT HHCTPYMCHT BCTpe4aercs:t Jl.OBOJJbHO peJJ.KO. 

npHMCHflnCfl OH B AepeB006pa60TKe n p 11 Bbl)leJJKe llOCYJlbl, 
npo6HB3HIHI ornepCTl1H 11 n a30B pa3.rlH411blX )lepCBflllHblX KOH
CTPYKlll1H. no 113y4aCMOMY nepHOJlY HCCJle)lOB8H 1 3K3.  OH 
npe.ncra sJ1s:teT co6oii 4erb1pexrpa 1-1HblH crcptKCHb c JJe3DHCM 
ua OAHOM Kou ue 11 4epewKOM ua .npyroM. Ha KPYrJJbJH 4e
pewo1< HHCTpyMetna H a ca.>KeHa poroBaH pyKoHTb. 1lJ11 r n a  
craMecK11 16  C M ,  w 11 p 1r n a  JJC3Bl1H I C M .  Tex110JJor114ecKoe 
H3y4e1me noKa3aJJO, 4TO OTKOBaua craMCCK3 113 B blCOKOyrJJe
PO.llHCTOH cran11 ( p 11 c .  3 1 ,  194) . 

Opy'J/Cue 

Ka� y>1<e OTMe48JJOCb, B npo113sOACTAe opy.>K11H ( nO M H M O  
0PY.ll.1111 TPYAa )  orpa>Kaercs:i Tex11114eCJ<11H ypoBeHb KY3He4-�oro peMecna. K co.>Kaneu11�. coxpa H H OCTb l13J1.e.r1 11J1 tte no
H 80·1 flJJa B Jl0,11 .>KHOH Mepe nposecn1 MeTaJ1JJorpacp11 4 ecK11e CCJJeAOB8 H l1fl 3TOH 83 }!{HMl rpynnbl KY3He4HblX TIOKOBOK. 

I( 11 � t:' .1 e B C. B. Jlpestt1is1 11cToptt11 . • •  , c . 5 10. 



D.nR MeTannorpaqrn4ecKoro a H aJJH3a HcnOJJb30BaHo 9 n pe.iJ. 
MeTOB. 

M e  4 . vb 11acTynaTeJ1bHOrO opy>KHH 6JJH>trnero 6oH Te 
HOJIOJH4eCKH

. 
HCCJJe.n.oaaH I 0JlHOJ!e3BHHHblH Me4. )lJI HH 

coxpaHHBweHCH 43CTH Me4a 47 C M ,  WHpHHa -3 CM . Jle3Bl1 
HMeeT KJIH H�BHJlHOe ce4CHHC. l(a K CBHJleTeJibCTayeT MHKpO 
CTPYKTYPHb!H a H an113, Me4 H3rOTOBJ1ett H3 xopowo npoKoaa 11 
HOro, CB060.n.Horo OT WJlaKOBblX BKJl l04eH HH, :>1<eJ1e3a ( pHC. 3 
49; 4 1 , /, 2 ) .  KaKHX·J1H60 onepau.Hli, yJ1y4 wa row.Hx pa604H 
Ka4eCTBa H3JleJJHH, HaMH He on1e4etto. He HCKJll04eHo, 4T 
n p H  npOH3B0JlCTBe Me4a MOfJIH n p HMeH HTb onepaumo HayrJI 
pO>KHBaHHH, HO CHJlbHaH Kopp03HH noaepxHOCTHOro CJJO 
He no3BOJJHJia ee 3acf>HKCHpoBaTb. Cy.n.H no coxpamrnwei{c 
l.facTH Me4a, MO>KHO 33KJII04HTb, 4TO TeXHOJJOrHH H3f0TOB 
JleHHH ero orpaHHCJHBaJJacb 06bll!Hb!MH npHeMaMH CB060JlHO 
KOBKH. 

H a K o  H e 'I H H K H c T p e JI. Opy>t<He JlHCTaHU.HOHHO 
6oH B H3yqeHHOH KOJJJleKUHH n pe.n.cTaaJJeHO 7 HaKOHelJHHKaM 
CTpeJJ. CpCJ.I.H HHx 6 HaKOHC4HHKOB TpexJ1onacTHOH cf>opM 
Y noCJJenHero coxpattHJICH JJHWb 4epewoK, n03TOMy o e 
cf>opMe cy.!1.HTb TPY.!l.l-10. Bee 1-iaK011e4HHKH cTpen HMeJOT He 
6onbWYJO wHpHHY nonacTeH. HeKOTOpbte H3 HHX ctta6>1<eH 
OTaepcTHHMH OKpyrJJOH cf>opMbl. Pa3Mepbt: .D.JH!Ha nepa 
3-4 CM, WHp1rna - 1 ,2-2 C M ,  JlJIHHa 4epewKa -5.2-8 c 
no MHeHHIO HCCJJellOB3TeJieH, TpexnonaCTHble HaKOl!e4HHK 
CTpen o6nanam 04eHb XOpOWHMH 6aJJJJHCTH4eCKHMH K34ecr: 
B a M H  H n pentta3tta4eHbJ .D.JJR nopa)f(eHHH He3a W.HW.eHJIOr 
na HLlHpeM npOTHBHHKa 4.  

npoBe.ll.CHHblC MHKpOCTpyKTypHblC HCCJJe.ll.OBaHIUI nOKa3 
Ba!OT, 4TO ace H3KOHe4HHKH, 3a H CKJJJOl(eHHeM OJlH.OrO 3K3eMn 
JIRpa, H3fOT0BJJeHHOro H3 KpH4Horo >KCJie3a (pHC.  32, 169) 
OTKOaaHbl H3 CTaJJH. D.JJH HX npOH3a0.D.CTBa KY3HeUbl HCOOJlb 
3oaaJJ11 craJJb c pa3JJH4HblM co.n.ep>1<aHHeM yr.'lepo.n.a . D.s 
H3KOHe4HHKa BblKOBaHbl H3 HH3KOyrnepO,ll.HCTOH CTaJIH (pHC 
32, 167, 168) • .II.Ba - H3 cpe.!l.HeyrJJepo.n.HcToif (p11c. 39, 165 
166) H .D.Ba - H3 BblCOKOyrJJepo.n.HCTOH (pHC. 32, 159 164) 
JlJJH OOKOBOK B OCHOBHOM 6pancH MeTaJJJI cpenHero Ka�ecTBa 

n p H  pa6oTe c HaKOHe4HHKaMH CTpeJJ KY3HeuaM Heo6x 
JlHMo 6blJI O o6nanaTb cf>HnitrpaHHOH TexHHKOli, TaK KaK TP 

' X YA fl K o  a IO. C. OnblT THnOJlOrH 'leCKOli KJ1accH<jlHK8UHH 11aKm1e� 
HHKOe CTpen euHcelicKHx K1>1pr1>13oe.- B KH. : CooTuoweuHe Apeeu11x KYJI ?�

1
�H6HpH c KYJlbTypaM;i conpeAeJJbllblX TeppHTOp11li. HoeoCH6HpcK, 197 
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6oaa.'IOCb ue TOJl bKO OI MMeTpH4110 OTKOBaTb OT.ll.eJlbHble JlO· • 

nacTH. HO H paBHOMepHO pacn pe.n.en HTb o6w.ee KOJ!Hl!CCTBO 

MeTaJrJla M C >KUY HHMH,  4T06bl He n p01130WJIO CMew.eH�H u.eHT· 

a TH>l<CCTH . no3TOMY OOMHMO npHeMOB CB060JlHOH KOBKH 

�cnOJib30B8JIHCb cneLlHaJlbHblC onepaur·IH c npHMeHeHHeM WT3M· 

nos H o6>t<li MOK. 06paw.aeT Ha ce6H aHHM3HHe, l!TO ace H3KOHe4-

HHKH CTpCJl OTKOBaHbl KY3HeU.aMH·opy>t<eHHHKa MH c 60JlbWHM 

M8CTCpCTBOM. 0HH TW.aTeJJbHO OTll,eJJallbl, xopowo 3aTOLJeHbl. 

TaKoii BblCOKHH ypoaeHb TeXHHKH H3rOTOBJJeHHH HaKOHe4-

HHKOB CTpe.fl n pC.llOOJJaraeT, 4TO HX MOrJJH OTKOBblBaTb T0JlbK9 

Bb!COKOnpocpeccHOH3JibHble M8CTepa, HMeBw11e 60JlbWOH 

npOH3BO)l.cTBeH JtblH Ofib!T. 

flpuHaiJA e;JfCHOCTU KOHCKOll c6pyu 

npHHa,ll..'Je)!{HOCTH KOHCKOH c6pyH - tta116onee MH0f04HC· 

JJCHH8H KaTeropHH H3JI,CJ1 HH H3 LJepHOrO MeTaJJJla B naMRTHH

K8X 003.!1.HHX K04eBHHKOB AJ!TaH. 3a pe.ll.KHM HCKJll04eHHeM, 

BO scex 11ccnenyeMblX KypraHax BCTpeqalOTCH pa3JIH4HOro 

e11.na YllHJla, crpeMeHa, no.n.npy)!{Hbre H Y3.ll.eLJHble npH>t<KH, 

eceeo3MO>KHbre 6JIRXH . HecKOJibKO pe)f{e B 3axopoHeHHHX 

Q>HKCHPYIOTCH MeTaJJJIHLJeCKHe OKOBKH nepeBHHHOH OCH0Bbl 

cen.Jia. AHaJJH3 norpe6aJJbHOro HHBeHTapH naMHTHHKOB AJJ . 
raff OOKa3b!B3eT, LJTO H3rOTOBJleHHe MeTaJJJIHLJeCKHX 4acTei't 

KOHCKOH ynpH>KH C0CT8BJIRJ10 BH.!1.HYIO. CCJJH He OCHOBHYIO. 

cTaTblO KY3He4HOro npOH3BO.ll.CTaa aJJTaHcKHX peMec11eHH H· 

KOB, 4TO 06bHCHHJ10Cb xapaKTepoM K04eBoro X03RlkTBa. Jlo

W8JI,b Hrpana nepBOcTeneHHYIO pOJJb a X03ffHCTBe K04eaHH·  

KOB ArnaH,  OHa 6b1J1 a Heo6xo;:I'.HMOH npHHa.n.J1e>1<HOCTblO KaK 
Pfl.D.OBbtX, TaK 11 6oraTb!X conneMeHHHKOB. 

PaCCMOTpHM OCHOBHble BH.llbl CHapR)!{eHHff Bca.n.Hl1 KOB 
VI -VI 1 1  BB. Ha Anrae. 

C r p e M e H a . B V I -VI I I  BB. cTpeMeHa ynoTpe6nH.nHcb 
.n.syx Tl·tnOe: BOCbMepKOBH}lHble H c BblTRHYTblM npRMOyrOJlb· 
HblM H,'IH Tpaneu.11eeH.!1.HblM nJJ acTHH4aTblM ywKOM. 06a THna 
Ha Anrae nOHBHJTHCb a V I -V I I I  BB.  5 11 6bITOBan11 AOBOJi bHO 
.ll.OJiro, ..'l.0 KOHUa I TblC. H. 3. B norpe6aJJbHblX KOMnJJeKcax 
3TH TH n bl CTpeMHH KOJJHllecTBeHHO npe.n.craeneHbl npHMepHO 
nopostry. B CHJIY creneHH coxpa11HOCTH npenMeroB rexHono
rH4ecKH H3y11eHo 2 cTpeMeHH nepBOro THna H 1 5- BToporo. 

Ko11Typ cTpeMHH I THna oKpyrnbri:i, .ll.Y)l{Ka H neTJJH AJJH 
PCMHH np11 coe.n.11HeHHH HMeJOT BH.ll. BOCbMepKH. BochMep-

5 r a 8 p H  ,q 0 8 a A. A. MOrHJlbHHK KYJJ.b1pr3 . . .  , T86Jl. 7.4; 8. 9, 1 0. 
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KOBHJJ.Hbre cTpCMe 
HblX H OTHOCHT 

Ha n pOH30�.1 H  OT aepeB04HblX H peM 
Pa3Mepb1 H x :  JJ.JJ��a J<_��e��eHw HM espa3mkKHM cpopMa 1it 
nOJ(HO>KKH -3 C 

' CM, W HpHHa -9, 1 3 CM, W Hplf 
2 K 

M, urnpHH a npope3H 11.JJH nyTaJJ11ur.a - 1  8 CM. a K  OOKa3aJJH MeTaJJJJOrpacpHlJeCKHe HCCJJe)l.oBa� CTpeMeHa 0TK08aHbl H3 
( p Hc. 33 140 · 43 4)  

�3KO- 11 BblCOKOyrnepo11.11cTOH CTa 
npocTe ihi'.rn 'n ' . n oco6 H3rOTOaJJemrH CTpeMHH 6 
MeTaJJJJa a:�Hr!s

e:JJ�a;
b
Ha;eHHaR .1l.�H o6pa 60TK H  3aroToa 

nOll.HO>KKa fIOCJJe 
' 3 Cpe.ll.HCH tJ aCTH cpopMHpOaa.� a  

cTopoubr O.T no11. 
�YIOUJ.HMH KY3He4HblM H onepauHH MH no o 

4e�rn11 "Y"'KH 
H >KKH cpopr-.rnponaJJHcb poM6114ec1·rne B ,... "' CTpeMeu11 B 3a H CBapKy KOHUOB MeTa 

. KJll04CH_J-te np0113B0.1l.HJJH H3r 
Ta.�Hur.a. 

. JJJJa B sepxHeH 48CTH neTJ 111 JJ.JJH n 
CTpeMeHa f l  THna 11 • 

KOHTYP Yw1<0 11.JJH 
MelOT OKpyrJJblH, H3 pe11.Ka ap04H 

3a p e.n.�H M ,, 
nyTaJJ11ur.a. B MeCTe C04JJeHeHHH c 11.Y>KKO . nCKJII04eHHCM 3av>1<e fl B .LlBYX CJJy4 aHx 

• ' u • HO. 011.HO>KKa OKpyrn a 
HH >KHHH CTOpoHa 

B
n�Xe�HeH 4aCTH H MeeT npor116 BHYTP 

lll.HM BaJJHl<OM lI.nHHa 
H >KKH CHa6>1<eHa 011.HHM YCHJJHBa 

urnp11 11a - OT 
.
9 5 11.0 1�?eMRH KOJJe6.1eTcH OT 1 5  .ll.0 20 c 

BHJJO, He60JJ bw a'H 2 5 
'

6 
C M ,  WHpHHa nOll.HO)l(KH, KaK np 

pC3H .ll.JJH  nyTaJJ11ur.a
' - J 

CM, H3pe.n.Ka 1 0  CM, W HpHHa np 
HCCJJe)l.OBaHH RMH YCTarrns�

6
-2,5 C M .  MHKpOCTpyKTYPHbl 

CTse CTpCMH H I I  THn a 11 
eHo, 4TO KY3Heubr npH npOH3BO 

>1<eJJe30 ( p Hc. 34, 47 48 
c�7;b���aJJ 11 B 0CH0BHOM Kp.H4H 

35 139• 42 2-4 · 45 2 ' ' I 1 16, 178, 179, 193, 20 

CT�JJb  (p11� . 35, 42, 45� ·.fg))f{�H
-
H3Koyrnepo,u11cTy10 Cbrpuoay 

BaJJCH HH3KOro Ka4eCTBa c 6 eTaJJJJ 11.JJH nOKOBOK HCnOJJb3 
n p HMeceii. 

• OJJbW HM KOJJH4eCTBOM WJJaKOBbl 
TexHOJJ OrHH npo11380.ll.C HH4HBaJJacb 

TBa CTpeMHH J(aHHOro THna orp npHeMa MH CB06o u 

BHB weficH Tpa.1l.HUHH xa 
)l.f!OHU KOBKH no .n.aBHO ycTaH 

TaH. Cy11.H no TOM 
' paKTepHOH .1l.JJH acex KY3Heuos A; 

COBblH xapaKTep 
��;;o 113rOT0BJJeHHe CTpeMHH HOCH.IJO M a  

JlH4aJJHCb .1l.pyr �T 
JlbHble HX 3K3eMnJJHpb1 Mano 4eM 

0TBepCT l1HMH BMCCT�p%;: · Jl(Kb �Ba CTpeMeH11 : c ti.BY\! 
Y3Koii no11.HO>KKOH H nJJac�:H4a 

ypa11 VI, KypraH J ) 7 H 
TblM npR MoyrOJJbHblM YUJKO 

6 K H p n H 'l H H K O B  A 
Ha PycH IX-XII I _ Jl · H. CHaplllKeHne BCaJlHHKa 11 eepxOBoro KOH 

7 E BB. • • 1 973, c. 48. 
B T JO X O a a J1 A K H  C 

8 .  
· •  c e J1 e e B. Or4e-r o p a6oi-ax . ... p11c. 26. b 

6e3 cy>1<eHl1H ( KY1l.b1pr3, MOrH.1a 7 )  8 He xapaKTepHbl )l.JJH 

tt3V43eMOH Tepp HTOpHH . 
• VfccJJeJ].OB3HHe anTaHCKHX CTpeMHH CBHll.eTeJi bCTByeT 0 

caooOJl.HOM a.1a)l.em111 K Y3Heuoa npHeMaMH He TOJlbKO ropH4eH 
K0BKl1. HO 11 pa3JJl14HblMH MeTOJ13MH WT3MnOBKH. KOTOpble 
OHH 3a43CTYIO n p HMeHHJJH npH cpopMOBKe nJJ aCTH H4aTblX yweK . 

y .u 11 n a . YJl.Hna RBJIHIOTCH OJI.HOH 113 sa)1rneii w11x YacTeii 
KOHCKOH Y3Ahl. CocTOHT OHH 113 .ll.BYX4JJettHOro rpb13Jia H 60-
KOBblX npHUJ.e4HblX Orp a H � -lHTeJJe ft-nCaJJHeB. CTo cpopMe npH
Ule4HblX orpaHH4HTeJJeH f.ll.HJia no.n.pa3.n.eJJR 10TCH Ha YAHJJa 
c K0.'1bl.!3TblMH 11 CTep>1<HeB bl M H  ncaJJl-IHMH. nJlft 3 HaJJH3a 
HCTIOJ1b30B3HO 3 npe,llMeTa nepBOH H 1 7- BTOpOH rpyn nbl. 

Vf3 y.n.un c KOJlblI3TbIMH ncaJJHHMH JI.Boe 113roTOBJJCHbl 113 
Hff3KO- 11 BblCOKoyrnepOll.HCTOH CT3JJH ( p11c. 29, 106, 199) ' 
Otl,HH - ff3 Kp114HOro )l{eJJe3a ( p HC. 29, 48) .  flpouecc KOSKH 
no.no6Horo po.na Y.ll.HJJ cocTOHJJ 113 p RJla caMOCTOHTe.'lbHhlX 
KY3He4HblX onepauHA no 113roTOBJJeH HIO OT.ll.eJJ bHblX ii.eTaJJefi 
H3Ae.rJl1H Ha 1160JJ hWy10 cJJO)l{HOCTb n p 11 3TOM, aepORTHO, 
cocTaa.rrnJJo npo113aOJI.CTBD 3seHbea Me>KSy6hH. TexHOJJOrHH 
KOSKH nOCJJe1J.Hl1X npOTeKaJJa B CJIC.ll.)'IOUJ.eM nopRJJ.Ke. flp11-
rOT08jJeHH3H 3a rOTOBKa B npo u.ecce ropR4eH KOBKH BblTHrH
aanacb a JI.JJ HHY H a  paccTORHHe, npHMepHo a ii.ea pa3a npe
Bhlwaiour.ee Tpe6yeMylO ,11,Jl lfHY 3BeHa. 3a TeM nOJJOCa M eT3JJJJa 
crn6a.�acb s.n.aoe TaKHM o6pa30M, ttT06b1 a MecTe crHoa ocTa
ea.1acb tte6oJJbwaH neTJIH .ll.JIH npo.n.esaJHrn KDJib4aTblX nca
JtHeR. C.10>KCHHble BMecTe KOH Ubl 3aroTOBKH npOKOBbtB3.n HCb 
(caapHBaJl l1Cb) n pH Te-.inepaType caap04HOrO )Kapa. n pouecc 
H3rOT0BJJemrn 60JibWHX H M3JlblX KOJJeu 6bl.n BO MHOroM 
CXO)I{. 3a rOTOBKH MeTaJJJJa B n pouecce CB060.ll.HOH KOBKH 
BblTHrHBaJ1 Hcb a Kpyrnbre cTep)l{ HH tteo6xo.nHMOH .n.nHHbt 11 
TOJIUJ.HHbl . nJIR n p11.n.a ttHH YJJ.HJJ aM KpacOTbl CTep)l{HH BHHT0-
o6pa3HO CKpy411aa.111cb. 60.'lbUJHM KO.IJbUaM n p 1-1.uaeaJJ11 cpop
MY OKpyrnoro K0.'1bU3, M3.'1blM - B0CbMepK006pa3HYIO. nocJJe H3rOTOBJJeHHR scex 11.eTaneA npottcxoJJ.HJI n pouecc c6opKH. 
B neT.1H Me>1<ay6hes npoJI.eaa.attcb KOHUbl 60.'lbwHx H MaJlblX 
KOJJeu tt csapttsa.rn 1cb. riocJJe11.HeH onepau11el1 HBJJHJJOCb co-
4JJetteu11e Me:>K3Y6bca. 

Kaprorpacpttpoaa HHe ttaxonoK y.n.11JJ nepaoii rpynnbl no
Ka3h1aaeT, 4TO on11ca H H 3 H  TeXHO.IJOrHH H X  H3rOTOBJJeH H H  n p H 
MeHfl.TJ3 Cb MIWb 1<y3ue1J.a M11 J0>1< 11oro A.nTaf!. 

YllHJJa ro cTep)!{Hf.'BblMH ncaJJ11HMH nony4HJJ11 wttpoKoe 
• r a e p ll JJ O B a  A. A MOrHJlbJIHK KYJ1blpr3 . . . T36J1. 1 4.7. 
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pacnpocTpa11eH He Ha A.lnae B VI-VI I I  B B. TexHOJJOrH 
CKH HCCJJe.ll,OBaHO 1 7  3K3eMnJHlpOB. Do <fJOpMe 0KOH4aH 
CTep >1<Hei1 rpb13JJa H ncamteB OHH 110.11.pa3.11.eJJHJJHCb u a  
THnOB. 

I nm (KaTaH.n,HHCKHH) 9 - y.n,HJJa co cTep>1<HeBbtMH 1<oc 
HblMH ncaJJ H fl M H .  0KOH4aHHfl rpbI3eJJ 0.ll.HOKOJJb4aTble, c 
pO�H M H  BHeWHHMH KOJi bUa M H ,  B KOTOpb!X nOMe maJJcfl nc 
JJ H H  H peMeHb nOBOJJ.a. K 3TOMY nrny, BH.llHMo,  c.1e.n,yeT 
Hecn1 H OJJ.HOKOJJb4aTb1e y.n,HJJa c yTpa4euHbIMH ncaJJ HflM 
MaTepHaJJ KOTOpb!X 6blCTpee pa3pywaJ1Cfl, 4eM MeTaJJJJHq 
cKaR ocuoBa H3JJ.eJJHfl. ToA >1<e T04KH 3peHHR n p H.11.ep>1< HBa 
CS'! If A. A. faB p HJJOBa 1 0• 

MeTaJIJJOrpacpH4ecKH H3y4eHo 7 3K3eMnJJRpOB YJJ.HJJ I THn 
4 H3 H H X  OTKOBa H bl H3 CTaJI H (pHC.  35, 41, SJ , 21 J, 21 
44, 2) H � H3 >1<eJ1e3a ( pHc. 35. 54, 55, 56) . MeTaJIJJ , HCnOJJ 
30BaHHblH .llJIS'I nOKOBOK, KaK npaBHJJO, HH3KOro HJIH cpe 
Hero Ka4eCTBa, c MHOr04HCJieHHblMH WJJ 8 KOBblMH npHMeCRM 
1-'b roTOBJJeHbI Y.llHJJa CB060)lHOH KOBKOK MeTaJJJJa . .llJJfl n 
ny4eHH5l KOJJeu H a  Me>K3Y6bS'IX npHMeHHJJH npo60HHHK 
Cy.n,51 no BCeMy, 3TO 6hIJJ He e,n.HHCTBeHHblH cnoco6 noJJy4eH 
KOneu, TaK KaK B .ll.BYX CJJy4aHx ( p HC. 35, 41 ,  5 1 )  Ha lllJI Hcj>a 
H8MH 6b1JJ H 06Hapy>KeHbl csap04Hble WBbl, C BH.ll,eTeJJbCTBY 
Ill.He 0 TOM, 4TO 3)1,eCb npHMeHS'IJJBCb 6oJJee CJI0)1<Ha5l TeXH 
JJor

.
i-rn, npH KOTOpOH .ll,JIH o6pa30BaHHH KOJlbU8 pacKOBa 

HblH npyT MeTaJJJJa CKJJ B.ll,blBaJJcH nonoJJ a M ,  B MecTe CrH6 
ct>opMHpOB8Jl0Cb OTBepcTHe JJ.JJH ncaJHrn, a KOHUbl CJIO>Ke 
Horo npyTa csap11saJIHCb. 

I I THna YJJ.HJJ (Kb1prbt3CKH H )  
1 1 npe.n.cTa sJJeH O.ll.HHM 3 

,3eMnJIHpOM. OH HMeeT 3COBH.ll.Hhle ncaJ11 r n ,  npo.lleTble B o.n,H 
H3 KOJJeu BOChMepKOBH.ll.HOro OKOH43HHH rpbI3Ji a . KoJib 
rpbI3Jia no OTHowettHIO .n.pyr K .n.pyry pacnonaraIOTCH e 
B38HMH? nepneH.11.HKYJJS'lpHblX IIJIOCKOCTHX. DcaJJHH HMe 
60KOBOH W.HTOK c ABYMH OTBepcTHHMH. O.n.uo H3 H H X  CJIY>K H.� 
.II.Jiff nponycKa KOJibua rpbI3JJa, .n.pyroe - .ll.JIH KpenneHH 
peMHeH oroJIOBbS'I. M H KpocrpyKTypH b!H attaJIH3 noKaaaJI, 4T 
Y.11.HJJa I I THna OTKOBa ttbI 113 B bICOKoyrnepo.n.HcToH: cTaJI 
( p HC. 35, /07) . 

I I I  THn - y.n11na c npocThlMH KPYrJiblMH K0.7JbU8MH H 
K0HU3X rpbl3Jl3 H 3COBHJlHbJMH ncaJll rnMH c 60KOBblM IUHT 

ll8 

9 TaM >Ke, pHc. 16, 3. 10 TaM >Ke, c. 80. 1 1  TaM >Kc, p11c. 1 6. 4. 

LlBOe HCCJIC.llOBallllblX YJJJ!JJ no TeX HHKe H3rOT0BJJeHHH 
KOt.I. 

I I  nmv DpH HX npo113so.11.crne HCnOJJ b30BaHa HH3K0-
6JJ H3J\H ; . 0 109) 

e O.iJ.HCTaH cTaJJb ( p HC. 36. 1 8. . 
yrn � I V  nmy 6 H3y4eHHOH KO.nnei<uHH OTHOCHTCH 6 y.11.1M: 

OJlHOKO.'lbttaTble, co c1<06oi1 H a  ncaJJ H H .  CTpyKTypuoe 113y4e

HHe noKa3aJIO, 4TO see OHH OTKOBaHbl H3 CT8JI H.  Coitep>KaHHe 

yrnepoAa B MeTa.rrne p83JJH4HblX llOKOBOI< KOJJe6JICTCH OT 0,1 

JlO 0.8 % (pHC. 36, 140, 146, 188, 189, 202, 206) . 

MeTan.1orp acp11t1ec1<oe 11cc.rie.n0Batt11e n03BOJIH.r10 npe.11.

ctaBHTb TCXHOJJOrHIO H3rOT0BJJemrn Y.llHJI l l-IV TH �OB. 3a 

roTOBKli MCTa.1J1a B Ha4aJJe nO.n.BepraJJHCb ropH4eH KOBKe, 

4eM 48CTH4HO OCB060>KJl8JJC5l �CT8JIJI OT WJJ8KOB. 3aTeM H 

H3rOTOBMtJIHCb OT.ll.CJlbHO 3BeHb5l rpbl3JJ 8,  ncaJJHH, CK06bl 

HJJH IUHTKH Jl.JIH orOJJOBbH H KOJJbUa, ecJJH OHH 6blJJ H npe.ll

ycMOTpeHbl, Jl.JHI IIOBO.ll.a . 06pa60TKa MeTaJJJI8 npOH3B0JlH

nacb 06bl4HOH CB060.ll.HOH KOBKOH, ,ll,JIH npo6HBKH OTBepCTHH 

npHMeHHJIHCb npo601iHHKH p83JlH4HblX KOH cf>H rypaUHH. DocJJe 

OTKOBKH OTJJ,eJlbHb!X 48CTeH npOB0Jl.HJl8Cb c60pKa Y.llHJI. 

Yll.1rna I I  THna ( p attttecpocTKHHCKoro) HM elOT BOCbMepKo

BH.11.Hbie OKOH4 8HH5l rpyaJJa, p a cnOJIO>KeHHble B OJI.HOH nnoc

KOCTH. Cy.CJ.H no MaJJ04HCJJemfOcTH 3K3eMnJJRpoa, y,n.Hna ll.8H

HOro THna nOf!BHJIHCb Jl H W b  B KOHue 113y4aeMoro nep HO,ll.8 H 

He f!BJJHJI HCb ,ll,JI H  uero xapaKTepHblMH. lliHpOKOe pacnpOCT

pattettHe OHH IIOJJY4.HJIH B noCJJeJtyIOmee, cpOCTKHHCKOe, 

speMH 12• MHKpOCTPYKTYPHOMY H ccneJJ,osaHHIO nOJJ.BepruyT 
OJl,HH 3K3eMIIJJSip YAHJJ. 0TKOB8Hbl OHH H3 HH3KOyrnepO.llHCTOH 

cra.1 H (pHC. 36, 187/1 ) .  
HapHJJ.Y co cTpeMeHaMH H YJJ.HJJ aMH B naMHTHHKax V I 

VI I I  B B .  nocTOf!HHO BCTpe48IOTCfl BCeB03MO>KHble npR>KKH 
OT TIOJJ.npyrH H peMtteH Y3Jlbl, OKpyrJJOH, OB3JlbHOfl HJJH 4e
Tblpexyr0.1bHOH cpopMbl. [lo BHeWHCMY o<f>OpMJJeHHIO pa3JIH
'f 3 IOTC� npH>KKH co CB060JJ.H0 BpamalOIUHMCS'I fl3bl4KOM H 
ff3bl4KOM, Bpa malO IUHMCff B Mecre c OCblO 

n pfl>KeK CO CB060)l.HO Bp8Ul8IOIUH\1Cfl 5l3bl4KOM H3y4eHO 
5 3K3e�tnJJflpOB 0TKOB8Hbl O H H  H3 >1<ene3a (3 3K3.) H pa3-
JIHl(HblX COpTOB CT8JJH ( p HC. 38, /45, 192, /95, 198, 305) .  
113rOTOB,1eHHe H X  6blJJO ,'.1.0B0.1bHO npOCTblM H orpaHH4HB8-
Jl0Cb nplleMa MH CB06011,HOH KOBKH c nocneity1omei1 KY3He4HOH 
ceapKOH K0HUOB KOJJbll,8 np5l>KKH. 

npfl>KKH C fl3bl4KOM, B p amaIOUJ,H'\!Cff B Mecre C OCblO, 
OTJJH48IOTCff 60JJbWHMH p83MepaMH H 6onee CJJO>KHOH Tex-

12 TaM lKe, pHc. 1 6,6. 89 



HHKOH H3rOT0BJJeHHfl . ]lJJH OOKOBOK HCil0Jlb30BaJJOCb Kp 
HOe >KeJJe30 H MflrKaH CblpUOBaH eTaJJb (pHc. 37, 95, 14 
Bee TpH 4acni np H>KKH npOH3BOAHJI HCb OTJleJJ bHO . .il.JJH 
rOTOBJJeHHH H3bl4Ka npmKKH H OCH H3 O}lHOrO KYCKa 38rDTO 
0TKOBblB8JJH KpyrJJblH npyT He06XO.D.HMOH JlJI H H bl . 0}lH a  e 
pOHa 3Y6HJJOM pa3py6aJJaCb B}lOJJb nonOJJ a M .  noJJy4eH 
KOH�bl H3rH6BJJHCb no OTHOweHHIO K H3bl4KY no}l YrJI 
B 90 H BCT8BMIJJHeb B n p HrOTOBJJeHHble B pBMKe OTBepcr 
TaKaH cpop�a npfl>KKH np H.ll.aBaJJa H3bl4K)' )f{eCTKYIO cpHK 
UHIO H YCTOH4HB0CTb. 

1'b n p HHBJlJJ:>KHOcTeii YJAbr, KpOMe YJlHJJ H npH>KeK, 
CJJeJlOBBHbI TpOHHHKH H coe.ll.HHHTeJJ bttbre KOJJhUa. Tpoiitt 
COCTOHT H3 Tpex MeTaJJJJH4eCKHX nJJaCTHH, C B060.ll.HO B 
lll.aJOIUHXCH H a  KOJJbUe, npe.ll.H83HB48BW HXCH .ll.JIH coe.n.11 
H H H  KOHUOB peMHeH. MeT8JJJJOrpa<t>H4eCKOMY B H 8JJH3Y n 
seprn�T O.ll.HH TpOHHHK. Ott H3roTOsJJerr 113 sbreoKoyrJJe 
11,MeTOH CT8JJ H (pHC, 38, 196) . 

CoeJJ.H H HTeJJbHbJx KOJJeu H3y4eHo 2 3K3eMnJJ Hpa.  0.n.Ho 
HHX OTKOBaHo HJ KpH4HOro >1<eJ1e3a H 0.ll.HO - H3 Cbrpuoa 
CTaJJH (pHc. 37. 57, 191 ) .  

B n a M HTHHKax VI-VI I I  BB . .ll.OBOJJbHO MHOr04HCJJeH 
Me�aJJJJH4eeKHe nnac::HHbl-H a KJJa)].KH 0B8JlbHOH, npHMOyro 
HOH, TpaneT.(HeBHJl.HOH HJJH a >Kyp11oii cpopMbl, OTHOCHlUHe 
nO-BH.ll.HMOMy, K OeHaCTKe ce.n.eJJ . .il.JJH <t>11Keau1111 H3KJJ8)l 
npHMeHHJJ llCb >KeJJeJHble cTep >1< H H -JaKJJenK11 H w aH6bl. MeTa 
JJOrpacp114eeKH npoattaJJH3HpOBBHO 1 1  3K3eMnJJHpos HaKJf 
.11,0K. 11ccne.n.oaattHe IlOK83blBBeT, 4TO KOBaJJHCb OHH H3 M 
Koro )f(eJJe3a, pe>1<e -· cbrpuosoii cTan11 ( p 11c. 38, 84-
181 ) .  Cy,nH no 6onbwo�y KOJJH4ecTBy wnaKOBbTX BKJJI04eH 
B MeTanne, nocnenttHii He no.uBepraneH npe.n.BapHTe.it bH 
o6pa6oTKe. 

.PoMQUl/iflfl yTBapb u np u!ia0A e:JICH.OCTU K.OCTIOMQ 

YKaJaHHaH KaTeropHH H3.ll.emti!, oco6eHHO .ll.OMawHH 
YTBapb, CKyno npe.n.eTaBJJeHa B norpe6aJJbHb1X naMHTHHKa 
n03.ll.HHx K04eBHHKOB. HaMH nceJJeJlOBaubr MeTaJJJJH4ecKH 
H a Kna.n.KH H npH>KKH OT noHea, Kpeeano, 2 npe.n.MeTa tteH 
seeTHOrO H83HB4eHHH H 4YrYHllblH cocy}l. 

CpeJJ.H npe.a.CTa s.neHHOH rpynnbr MBTep1rnna oco6eHH 
BblJJ.eJJHIOTCH no COCTBBy MeTBJJJJa H3.ll.CJJ HH, OTHOCHlUlieCff 
noneHOMy 1ia6opy. CpeJJ.H HHX - osaJJbHOpBM48TBH npH)l{K 
90 

c oKpyr,1hJMH BhlCTynaMH a H H>KHeA 4acn1. B BbrCTynax 

JtMelOTCfl ornepcTHfl .!lJlfl K pen.'1emrn cTep>KHfl, Hecy wero H3bl

'IOK 8 W.HTOK ( p11c. 37, 173 ) .  KpoMe npfl>KKH s KOJJJ1eKu1n1 

n p11cvn:TBYIOT n.se nOflCHble H B K  • .'1 8)].KH, O)lHB H3 HHX - eer

MeHTOBHJJ.HOH, Jlpyrafl - KBB,ll.p3THOH cpopMbi. llJJH cpH KC3UHH 

HS peMHe HaKJJ3.Il,KH CHa6>1<a.'1HCb c TblJl bHOH CTOpOHbl 3H 3Jl0-

rHllHbiM H  no cpopMe nJJaCTHHBMH, CKpenJIHHCb c HHMH 4 eTblpb

Mff He60.r1bWHMH 3aKJ1enKaMH (pHc. 37, 170, 172 ) .  Texttono

rH11ec1rne HeCJJeJJ.OBBHHfl Il0K333JJH, 4TO see .n.eTaJJH nOHCHOrO 

H86opa H3fOT0BJJeHbl H3 0.ll.HOTHnHoro MeTBJJJJa - cpeppHTB, 

8 CTPYKType KOTOporo cj)HKCH PYIOTCH HHTPHJlbl >1<ene3a. no

]l06HaH eTpYKTypa MeTanna B .n.pyrHx naMHTHHKax AnTaH 

60JJbwe 11e scTpe4 aeTcH. 
06bHCHettHH ttaJJ H 4 IH'I a KY3He4HblX H3JleJJ 1rnx HHTpHJlOB 

>Kene3a noKa He H a iiJleHo. E. ORcKoscKHH, tt anpHMep, C4HTaeT, 
llTO MeTa.'IJJ c TaKHM n p H3H3KOM npH CYlU onpeJ].eJJeHHOMY rop
HO-MeTa.r1JJyprH4eCKOMY paHOHY I J . n o  �rneHHIO M. Pa.n.saHa, 
OOHB.1eH11e tnlTpH)lOB >KeJJe3a B MeT8.11Jle - flBJJeHHe CJJY43H
HOe 1 4 •  Ha H a w  B3rJJ H.Ll, HMenoeb JlB8 nyTH nOHBJJeHHH B 113-
JleJJHHX !HITpHlJ.08 >1<eJ1e3a. CTepBblH Bbl3BBH QHl311KO-XHMH
'lecKHM npoueccoM, npHMeHHeMblM JlJJH yJJy4weHHH pa60411x 
Ka11ecTB onpe)leneHHblX IlOKOBOK ( Ha n H.%HHKH,  HO>KH H np.) ' 
s n p 11cyTCTBHH 330THCTbIX sew.eeTB 1 5. BTopoii CBfl38H He
nocpeD.erneutto c MeTaJJJJypr114ecKHM npoueccoM. CTpHHa.n.
JJ e)f( HOeT11 noRca He MOrJJH no.n.sepraTbCSI cneu.11aJJbHOH Tep
M H11ecKoJ.i o6pa6oTKe, cne.n.osaTCJJbHO, u a,1114He HHTP HJJ.OB 
YK83blBaeT H a  IlOHBJJeHHe HX B MeT8JJJJe B XO)le eb1po.n.yn1oro 
npo1.tecca. 113JleJJ H H  c n OJl06HblMH n p 11311aKSMH HexapaK
TepHbl .n..rrn aJJTBHeKoro KY3He4HOro npo113ao.n.crna, 4TO C B H 
.a.ere.1beTsyeT, eKOpee scero, 0 6  H X  HMnOpTHOM npOHCXO>K
.a.eH HH. K eO.>haJJemuo, cJia6aR H3y4ettHOCTb conpeJJ.eJJbHbtX 
Tepp!iTOpHH He n 03B0JJfleT B H 3 CT051Wee speMfl onpeneJJHTb -
OTKyn.a HMeHlrO . 

Heo6xo.n.11MOH np1r na.n.ne>1< HOCTbro Ka >1<.n.oro MY>K4HHbl B 
6b1Ty H BOeHHOM noxo.a.e HBJJHJJOCb KpecaJJo. Yf306pa>1<eHHH 
KpeeaJJa BCTpC4310TCH H a  K8MCHHbl X  H3B3HHHHX 1 6. 0.n.HaKO 
8 norpe6aJJ bHblX KOMn.neKeax OtHI n pe)lCT3BJ1CHbl He '13CT0. 
H3y4ettrrh1i! H B M H  3KJeMnnRp HMeeT TpaneuHeBHJlHYlO cpopMy. 

13 B .  I I• 1 e n  i n  K. Starozitne gornistwo ...  , S. 95. 

16 g 0 3.H e c e H c K a  SI r A TexHHKa 06pa60TKH )f(eJTe3a .. .. c. 9. 

10 I e 1 n e r  R. Stare evropske kowarslwi. .. . S. 53. 
E B T IO X  O B  a Jl. A KaMettttt.ie HJB3HHHR IO)l(llOH CH6ttp11 . • . •  c. 8 1 .  
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C ueJJbJO n pHKpe11J1eH1u1 K peM H JO eepxmrn 4acTh npeAM 
CHa6)f(eH a He60JJbUJOH npH>KKOH (pHC. 37, 208 ) .  nJJ H H3 
TOBJJeHHH KpecaJJa HCfTOJJb30BaHa BblCOKOyrnepO.D,HCTaH CT 
Co.D,ep)f(aHHe yrnepo.D,a B Her1 JJ,OCTHraeT 0,7 %.  noebILU 
Hoe CO,ll.ep)f(aHHe yrnepo.D,a, KaK H3BeCTHO, npH.D,aBaJJO 
TaJJJIY 6oJJhWYJO TBep,ll.OCTh, 4TO o6ecne4 HBaJJo xopowHe 
4ecTBa KpecaJJa JlJIH BbICeKaH H H  OrHH. 

MHKpOCTpyKTYPHOMY lfCCJJe.D,oeaHHJO no.D,eeprnyTo 
npe.D,MeTa HeH3eecTHOro Ha3Hat.1e1r n H .  0JlHH H3 HHX OTKO 
B cpopMe KpIOKa c 3aOcTpeHHblM KOHUOM (B03MO>KHO, UIHJJ 
BTopoi1 - 3cOBHAHOH cpopMbJ (pHc. 3 1 ,  190; 37, 179 ) .  
fTOKa3aJJO H3y4eHHe, OTKOBaHbl OHH H3 )l(eJJe3a H H H3KOyr 
pOJlHCTOH CTaJJH. 06IUHM )l.JJH o60HX H3JleJJH H  HBJJ.fleTCH H 
KOe Ka4eCTB0 MeTaJJJJa.  

CpeAH n peJl.MeTOB JlOMawHeli yTBapH oco6eHHO HHTep 
t.1yryHHbIH cocy)l., 1-tali.D,eHHblH B YcTh-Y.naraHCKOM palioHe 
Cocy)l. - fTOJJyccpepH4eCKOH cpOpMbl. no caMOMY KpaIO B 
4HKa pacnOJJO>KeH B aJJHK, Ha KOTOpOM OTJJHTbl YWKH ( pHc. 
121; 46, l -3 ) . BhlcOTa cocyJla 28 CM, eepxHHH JJ,HaM 
50 CM, TOJJIUHHa CTeHOK OKOJJO 3 MM. MHKpOCTPYKTYP 
H3y4eHHe HeTpaeJJeHoro WJJ Hcpa ITOKasaJJO, 4TO MeTaJJJJ HM 
Mano HeMeTaJJJJ H4eCKHX BKJJJOtJeHJiH, 4TO CBH.D,eTeJJbCTB 
o ero BhICOKOM Ka4ecTBe. HHsKoe co.D,ep>K attHe B t.1yryHe Ta 
epe,ll.HOH npHMeCH, KaK cepa, roeopHT 06 H CIT0Jlb30Ba 
B MeTaJJnyprHqecKoM npouecce He MH HepaJJbHOro TOfTJJH 
6oraToro cepoli, H wHpOKO �noTpe6n HewerocH, H a n pHM 
B cpe,ll.HeeeKoaoi1 MoHrOJJHH 8 ,  a ,ll,peaeCHoro yrJJ H. MHK 
cKOnHYecKoe HCcJJe)l.oa aHHe Tpasnettoro o6pasu.a Bb!HB 
CTPYKTYPY rroJTOBHH4aToro qyryHa, 4TO o6'bHCHHeTcH n. 
TeJJbHOH 3KCITJJyaTauHeH cocy.D,a npH BblCOKOH TeMnepaT 
H n poHcure.D,weH BCJJeJlCTBHe 3TOro l{aCTH4HOH rpacpHTHsau 
(noHeJJeHHeM 30H ceporo yyryHa) MeTanJJ a .  AttanorH4H 
CTPYKTypy, OTJJH 48JOIUYJO HX OT np04HX OTJJ HBOK, HMeJO 
l!)l{YP4>KeHCKHe YyryHHbie KOTJJbl 1 9 .  

TaKHM o6pasoM, o6IUHM AJTH ecex noKOBOK VI-VI II  
HBJlfleTCH HH3KOe Ka4eCTBO MeTaJTJJa, 60JJbWaH 3arp513H 

17 Cocya 06Hapy>1<eH B. ,ll. KY61\pes1>1M B apesHeTIOpKcKoii orpa 
8BHAY OTCYTCTBHll TO'!HOii A8Tbl OH <YTHeceH K A8HHOMY nepHOAY yc110B 

18 ,ll 3 a n  e T M., A., 6 o r  A a H o  B a-6 e p e 3 o s c K a  11 H. B .. 
p e x  o B a  H. H. 4yryHHblii cocya H3 Tysbl.- KCl1A. M . . 1976. shin. I 
c. 123; T e p e  x o s a H. H. TexH01JorH11 '!yryHOJJH'reiittoro npoH3BOACTB 
c. 74-75. 

19 Jl e H b K o  B B . .ll. K xapaKTepHCTHKe '!yryHHblX H3AeJIHii .. ., c. I 
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ero wnaKOBblMH np11MecHMH.  JlHtub 1 4 %  Ky311e4HbIX 
OCTb u 

elOT MaJ?Oe CO,ll.ep)l(8HHe HeMeTaJIJJH4eCKHX BKJJIO· 
3JlMHH HM 

H';f· Ka4ecTBe HCXOAHOrO CblpbH npeHMylUeCTBeHHO HC

b30BaJJOCb KpH4HOe }l{eJJe30: H3 Hero C)l.eJJ 8HO 45% no
OJI 

IlJHpOKOe pacrrpOCTpatteHHe HMeJJ.H nOKOBKH H3 Cblp-0:��· H HH3KoyrnepOJl.HCTOH CTaJJH ( 1 9  H I 1 % cooTBeTcTBeH
o 

3Ha4HTeJi bHO pe>1<e npHMeHHJJaCb cpe,ll.He- H BblCOKO
o��pOJJ.HCTaH �TaJJb. Ee cTpYKTypa 3acB HJl.eTeJi hCTBOeatta 

22% 11a)l.en 1rn.  
CTporoH ueJ?eHanpaaJ?ettHOCTH npHMeHeHHH Toro HJIH 

oro HCXOJl.HOrO CblpbH )l.JJH onpe.n.eJJeI!HOro poJJ.a npOJl.YKUH� 

e cyIUecTBoBano. TaK, np11 npo113so.n.cTBe opy>1<HH H opy.n.1rn 

JI.a HCITOJI b30Banacb HH3KO-, cpe,ntte- H B blCOKOyrJJepo
:r��aff cTaJJb. K 3TOH >1<e KaTeropHH n pe.nMeTOB OTHOCHTCH 

a H3.!1eJJ H H  li3 M5lrKOrO >1<eJJe3a. nJIH H3fOTOBJJeHHH npH

::JlJle>t<HOCTeH KOHCKOH c6pyH, T. e .  n pe.nMeTOB, He Tpe6yJO

D1HX 60JibWOH TBepJlOCTH MeTaJJJJa ,  ynoTpe6JJHJJ0Cb KpH4HOe 

HCene30 H MR.rKaH c brpuoeaH CTaJib. Ho e MecTe <7, TeM 3,ll.ecb }l{e 

BCTpe11a10TCH nOKOBKH H3 BblCOKOyrnepOAHCTOH CTaJJH. 

TexHOJTOrHYeCKHe onepau.HH, npMMeHsieMble KY3HeuaMH 

8 VI-VII I  BB., He OTJ1 Ht.1aJJHCb 6oJihWHM pa3Hoo6pa3HeM. 

TIOllTH see OHH orp a HH4HBaJIHCb o6bI4HblMH npHeMaMH ceo

(lonHOH KOBKH. KoHCTPYKTHBHble cxeMhl, YJIY4wa 10w.11e pa

C5o'llHe KaYecTBa M3AeJJ H H ,  T8KHe, KaK ceapKa >1<eJ?e3a co 

CT8JlbJ0, 3 aKaJIKa, n oBepXHOCTHa5l ueMeHTaUHH, n paKTH4eCKH 

ee HMeJ111 pacnpocrpa11eH H H .  CpeJl.H nepe4HcneHHblX onepa

llHA JIHUlb 0,ll.Ha>KAbl OTMe1.1eHa noeepxHOCTHaH ueMeHTaUHH 

R 38K8JIK8. 

6. T e x H o JI o r H 51 K y 3 H e 4 H o r o p e M e c JI a 

B V I II-X BB.  

C cepe.n.HH bl VI J I  a .  H84ancsi HOBblH :nan B HcTopHH aJJ

TaikKHX n.1eMe H . CBR3aHO 3TO 6bIJIO npe:>K.ne ecero c nonH

THllecKHMH co6blTH5lMH B UeHTpaJJbHOH A3HH. nocJJe. pa3-

rp0Ma TIO pKcKoro KarattaTa B 745 r .  AJnaii non aJJ B ccpepy 

BJIH HHHH yiirypos, a c 840 r.- KbiprbI30B. KaK OTM;4 aIOT 

Hccne.n.osaTem1, o npe.n.eJJHIOll.lYIO pOJ?b B KYJI
2
�Type aJJTaHcKoro 

Hace.neHHH chlrpan11 ettHceiicKHe KbiprbI3bl . 

20 K H c e JI l' B C .  B .  ,llpeBHSHI 11CT0plrn ... . c. 558; c a  B H H 0 B LL r. 
0 rpaHHHax rocyaapCTsa . . ., c. 92. 
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I'fasecrnb1e s H a CTOflLUee speMfl naMflTHHKH V I I l -X 8 
CB5l.3b!Ba)()TCfl co cpocTKHHCKOH KYJibTypoi-i, TeppttTOpH pacnpOCTpatteHHfl KOTOpOH RBMIJIC51 He TOJlbKO ropHblH 
TBH, HO H npttaJITaiicKHe CTemt 2 1 . n a M51THHKH IOrO-BOCTO 
HO�O AJITa.fl, no MHeHHIO 11.; r. CaBHHOBa, OTHOCHTCH K Oc 60�, KypaHCKOH, KYJibType 22 .  nJieMelia cpOCTKHHCKOH 11 K. p a HcKOH KYJibTYP J a H H M BJIHCb 3KCTeHCHBHhlM CKOTOBO.D.CTBO 
JJ.O�OJI HflB�H MCH, B .3aBHCHMOCTH OT reorpacptt4ecKHX ycJJ B H H ,  B TOH HJIH HHOH Mepe MeJIKHM 3eMJie.D.eJJHeM H OXOTO 
B 3TOT nep110.n., TaK >Ke KaK H s npe.n.wccTBy10uree speM 
cyurecrne�rnoe 3Ha4em1e s X03 fl ikTSeHHOH >KH3HH npo.n.o >KaJIH HrpaTb )lOMaUJHHC npOMblCJibl H peM eCJ1 a, CpCJJ.H HHX 
KY3tte411oe peMecJJo. l1cT04HHKBMH a11aJI113a TexHOJJOrn 
nocJie.n.ttero n ocJiy>KHJI H 1 39 H3.D.eJI H H  VI I I-X B B. : 63 3K3eMn Jiflpa opy.D.HH Tpy.n.a H opy>KHH, 70 .D.eTaJICH KOHCKOH c6py 
6 npCJJ.MCTOB .llOMa w11ei1 yTBapH H KOCTIOMa . 

Opyoua rpyoa 

H a n H JI h H H K  H . Ha116om:'C ymrncpcaJibHhIMH H H CTPY !11eHTaMH npH pa6oTe c UBCTHblMH H 4epHblMH MeTaJIJlaM HBJIHJI HCb HanH.IJ bHHKH. O�IH npHMeHflJIHCb Jl.Jifl OflHJIOBKH WJI HcpOBKH H 3aT04KH H3,lleJI HH H 6 hlJI H  He06XO.D.HMOH np111ia.a. JJe>KHOCTblO Ky311eu.os H 10se1 111pos. HanH.%HHKH HMCJI11 np ce6e H K04eB HHKH-C1<0TOBO.llbl, HCOOJib30BBBUJHe l1X Jl.Jifl 3a 
T04KH CTpeJJ . HO)f{eH H pe>KY UlHX lfacrei1 opy)f{ Hfl. Jl,OK83a TeJ:lbCTBOM npHHa.n.Jie)l<HOCTH uanHJibHHKOB 06hl4HhlM KO 4eBHHKaM -CK0TOBO,llaM CJJY)f{HT norpe6aJJbH blH HHBe1nap naMHTHHKOB AJITaH, a TaK)f{e nHChMeHHble HCT0'4HHKH nep110-.n.a cpe.n.11eseKOBbfl 23. 

MeTaJJ11orpacpH'4ecKH 11ccJie.nosa 110 TPH 1-1anHJibHHKa. Be omt HMelOT BH.ll 6pycKa c <1epettKOM .ll.JJ fl pyKOHTH tta o.n.110 
KOHue. 11.JI HHa TTOJI OTeH HanHJJhHl1KOB KOJ1e6JJeTCH OT 7 .ll 
1 4  C M .  nonepe4Hble CC4eHHH flOJIOTeH HMelOT BH.D. npRMOyrOJJ b· 
HHKa. 0 xapaKTepe H BCe4KH MO>KHO CY.D.HTb TOJlbKO no 0.D.HOMY Han HJJbHMKy, TBK KaK nosepxHOCTHblH CJIOH .nsyx .n.pyrHX 
CHJJbHO Koppo311posatt. Hace.,IKa npo113se.neH a  nepeKpecTH 
KOChlM ttanpasJJettHeM. War 3y6bes pas115!JICH 0,8 - 1  MM· 

21 
12 r a B p H JI 0 B a A. A. MorHJlbHllK KYD.b1pr3 .. ., c. 66 67. 
23 C a  B H H 0 B Jl. f. Q rp aHHl.laX fOCy».apcrua .. ., C. 92. 

K a p n If H If n JI a H 0 HcTOpHH MOHf0,108. B KH.: nyrewecTBllff 
B BOCTO'!Hble crpaubl OJI a Ho Ka pnHHH H Py6pyKa. M., J 957, c. 29. 
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cne)lOBBTeJJH 0TMe4BIOT, 4TO HBO HJlbHHKH c nepeKpecn10H 
c e1l1<0K HMCJ HI onpe,UeJJeHttbte npeHMyLUecTBa no cpastte
:� C OJJ.HOp H,llHOH. n p H  pa6oTe flO)l.06HblM HHCTpyMe HTOM 

11d>OBK8 npOXOJJ.HJia M Hr4e, !IOBepxHOCTb noJiy;aJJaCb poe-
e 21 M HKpOCTPYKTypHoe 11cc;1e.n.osaHHe H3JJ.eJJ HH noKaJaJio. e . • o 0 OTKOBBHbl OHH no pa3HOH TeXHOJIOfli H .  Jl.HH H3 HHX 
�rOTOBJieH H3 BblCOl<OyfJ!epo.n.HCTOH CT8JIH ( p Hc .  3 1 ,  157 ) .  

o;lep}l<attHe yrJJ epo.na s MeTaJIJ1e .nocn1raeT 0,6-0,7 % .  

:ropoH H30HJJbHHK OTKOBBH H3 HepaBHOMepHO HayrnepO)f{eH
oA CTBJIH ( pHc. 3 1 ,  156; 40, 2) . 11.JI fl YJJY4 weHH51 pa6o4HX 

1<a4ecrs H3JJ.eJIHe 3aKaJ1e110. TpeTbe H3JJ.eJI He (p11c. 3 1 ,  53; 

40, 3 )  HMeeT T3K)f{e UeJJ bHOCTBJihHYIO KOH.CTpyKumo H 38KaJie
H0 (CTPYKTypa M apreHCHTa) B XOJIOJJ.HOH BO,D.e. 

TexttOJIOrHfl npOH3BO,llcTBa H anHJibHHKOB peKOHCTpy11pyCT
S1 cne.ny10LUHM o6pa30M. nocJie npe.n.sapHTeJibHOH npoKOBKH 
T8JlbHOH 3arOTOBKH H3 Hee, nocpe.n.cTBOM CB060JJ.HOH KOBKH, 

cpopMHposaJIH noJIOTHO 11 PYKOHTb HBOH.'TbHHKa . 3areM 3Y; 
HJIOM npOH3BO)lHJiaCb Hace4KB 3y6beB. 3aKJII04 HTeJi bHOH 
nepauHCH B .ll.BYX CJJY4351X flBJlflJIBCb TCpMH4CCKBfl o6pa-

60TKB . 
11 H c T p y M e  H r  10 s e JI H p a .  K 4HCJJY peMecJiett11hIX 

HCTpyMeHTOB, KpOMe B blWeOnHC8HHblX, npHH8,llJJe>KaT MH
HH8TIOpllb1H .n.syxo6yWK0BbJH MOJIOT04eK, ttal'tn.eH Hb!H B MeCTe 
c cepe6pflHOH nJIBCTHHKOH, H 06JIOMOK Kpyrnoro B CC1leHHH 
crep)f{Hfl c ocTphlM l<OHUOM 4eKaHa. Opy.n�rn np11ttaJ.l.Jie)f{aJI11 
M8CTepy-10seJI11py. KaK cs11neTeJi bCTBY10T .naHHbte MeTaJIJJO· 
rpa<j>H4eCKHX HCCJie,D.OBBHHH,  HHCTpyMeHT H3fOTOBJieH H3 
nnoxo npOKOBBHHOrO KpH4HOrO )f(CJie3a ( p ttc.  32, 292, 302 ) .  

H o )!< H .  KaK y)f(e OTMe4aJJOCb, HO)f{H ornocHJJHCh K YHH
eepcanbHblM opy.D.HRM. MeTBJJJJorpacpH'4ecKH Hccne.nosaHO 
14 3K3eMnJIHpos. Jle3BH51 HX B nonepe4HOM CC4e1UiH KJJHHO
BHJlHOH cpopMbl, ,llJIHHa KOJie6JJeTC51 OT 9,5 .no 1 6,5 C M .  

Pe3yJibTBTht HCCJJe.n.osattHH cs11.n.eTeJibCTByJOT, 4 T O  aJI
raAcKHe KY3Heub1 npH npoH3so.ncTse HO)f(ett npHMeHHJJH TPH 
TeXHOJJOrn<1ec1<11x n p He M a :  I )  KOBKY 113.n.e11 11ii UeJI HKOM H3 
CT8J IH; 2)  CBBpKy KJI HHKOB H3 2 TJOJIOC; 3 )  nosepXHOCTHYIO 
U.eMe11rau1110. 113,lleJJ H fl ,  OTK013BHHble OOJIHOCTblO H3 CT3Jllol, 
'IHCJJeHHO npeo6Jia.n:aJOT Ha.n OCTBJlbHblMH . 113 1 0  HO)f{eH c 
U.eJibHOCTaJibHOH KOHCTpyKuHeH 6 HaXOJJ.flTCH B OTO>K>KeHHOM 
COCTOHHHH ( pHc. 3 1 ,  58, 71, 183, 295, 297, 306 ) ,  4 - n o.n.-

24 
M 

K o  .1 'l H H B. A. YepHaH M eTaJIJJyprnR ... , c. 69 , Jl e H b K o e  B. 11. 
eraJIJJyprH R  11 MeT8J1J1006pa60TKa ... , c. 1 1  l. 
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seprnyTb! TepMH4eCKOH o6pa6oTKe ( pHC. 3 1 ,  213, 214, 29 
301; 47, 1 ,  3, 4; 57, 3, 4 ) .  0pH4eM npHMe1rnJJacb KaK Mecn1 
33KaJJKa J1e3s11si (2 3K3 .) , TaK H 3aKaJJKa scero H3.D.eJl ii 
JlhrOT?BJJeHHe u.eJJ bHOCTaJJbH blX HO>KeH He npencTaBJJ 
oco6o� TPY.D.HOCTH H csonHJJOCb K MeTo.n.a M cso6o.n.HoH KY 
He4HOH KOBKH . .ll.onoJJHHTeJlbHOH onepauHeH B OTJleJJ bH 
cny4a�x SIBJJS!Jlacb TepMH4ecKasi o6pa60TKa H3JJ.eJJ HH s x 
Jl0,ll.HOH 80,U.e. 
. .ll.pYrHM TeXHOJIOrntJeCK H M  npHeMOM, cynsi no sceMy, 

4acTO npHMeHHIOllJ,HMCSI, SIBJ!HJJacb csapKa Jle3BHS! H3 ,ll.B 
nOJIOC --=--- >KeJJe3a HJIH MaJJoyrnepO,ll.HCTOH CTaJJH, CBOHCT 
KOTOpOH 6JJH.3KH MS!fKOMy >KeJie3y, H c pe.n.Heyrnepo.n.HCT 
crantt ( pHc. 3 1 , 30, 304; 4 7, 2 ) . AttaJJH3 noKa3aJ1, 4TO csap 
B blnOJIHS!JlaCb 04eHb K 34eCTBeHHO. 

l1, H 8KO
_
Heu , nocJJe,U.HHH TeXHOJ!Ortt4etKHH opHeM, 3acpH 

CHposaHHblH npH H3ytJeHHH HO>KeH,- nosepxHOCTi!aH u. 
MeHTaUHSI >Kene3HOH OCH OBbl HO>Ka (pHc. 3 1 ,  204, 299; 5 
2 ) ,  TaK>Ke He noJ1y<rnswaS1 6onhworo pacrrpocTpa HeHH H. H 
>KH c YJJY4WCHHOH KOHCTpyKTHBllOH cxeMOH 06J1a,U.aJ1H xop 
WHMH pa604H.MH Ka4eCTBaMH: Jle3BHe xopowo nep>KaJIO 0 
poTy, BMecTe c TeM KJIHHOK 6 bUT JJ.OCTaT04 HO nJJaCTH4e 
0TJIH41·fTeJJbHOH 4epTOH H3f0TOBJleHHS! HO>KeH SIBJlSIJIOCb np 
MeHenHe .l(JIH HX npO.H380,ll.CTBa,  KaK npaBHJIO, 4HCTOro, CB 
60,U.HOro OT WJ13K0BblX npH.Meceii, MeTaJIJl a .  

T e  c J I  a .  MttKpocTpyKTypH0\.1y ucc:1 enosaHH10 no.nsep 
HYTO 1 2  TeceJ1 , 113 H lfX 2 npOHCXOJlflT H3 c6opos, MaTepH 
naMSITHHKOB KOTOpblX .n.aTHpyeTCSI B OCHOBiiOM KOHUO 
J ThlC. H. 3. no CBOeMy H33Ha 4eH H IO TeCJJa 6blJ! H MHOrocpyH 
UHOllaJibHblMH opy.n.HHMH. 6oJJee MaCCHBUble, B 3aBHCHMO 
OT cpopMbl Haca>KHsaeMOCTH pyKosirn, ynoTpe6J1S1JIHCb K 
TOnOpbl HJIH MOTblrH .  JlerKHC HCnOJlb30B3JIHCb B Ka4eCT 
cTaMecoK H.1H TeceJ1 . Bee 113ne.'111S1 HMCIOT uecOMKHYT)'IO BTY 
Ky.  Pa3Mepbl 11x sapb11py10T OT 7 no 1 4,5 CM.  MHKpOCTPY 
TypHoe 113y 4eHHe noKa3aJJo, 4TO KY3Heub1 np11 npOH3BOJlCT 
TeceJI npHMeHHJIH TPH Texuo.nor114ecKHe cxeMbl. npenn04T 
H He npH 3TOM OT.D.aBaJIOCb npOH3BOJlCTBY H3JleJJHH c ueJJbH 
CTaJJbHOH KOHCTPYKUHeif (pac. 39, 60-62, 73, 98, 231, 268 
270, 275; 48, 1 ,  2 ) . CTo TaKOH TeXHOJJO r H H  OTKOB3HO 1 0  If 
1 2  ttcCJJenosaHHblX TeceJJ . CTpH 3TOM, KaK npas11no, y noTpe6 
JlSIJl aCb 11H3KO- HJ!H cpe,n,HeyrnepOJlHCTaH CTaJJb c HepaBH 
MepHblM p acnpenen eHHeM yrJ1epona s MeTa:lJ!e. Ontto opy.n.lf 
HMeeT uenbH O>KeJJe3HYIO KOHCTPYKUHIO (pttc. 39, 70) .  Tperlf 
Texttonorn4ecKHH npHeM, ynoTpe6nReMbIH KY3HCUaMH n p  
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lf3rOTOB.1eHH H TeceJI ,- csapKa ll 113KO- H BblCOKOyrJJepo.n.11-

crOH  cTaJIH (p11c. 39. 59 ) .  Cpe)J.11 011epau11i1, yny4wa10w.11x 

ceOHCTBa U3,!1.e.fJHH, 0,U.lla)f{Jlbl 3acp�lKCMposaHa TepM006pa6oT

K8 ( np11 npOH3BOJJ.CTBe OCHOBHOlf MaCCbl OOKOBOK K)'3HeUbl 

orp aH114 H Ba.'IHC b  o6b14HblMH MeTo,n,aMH CB0601'.IJ!OH KOBKH ) .  

CTo 60.1ee C.IJO>KllOH TCXllOJIOrIHt ( UeMeHTaUHfl, csapKa, 3a

K8.nKa) , np_11MeHe11He KOTopoii Tpe6osa.'lo 60.1hwero npocpec

cHoHa.1 H3Ma KY3Heuos, c11.eJJaHo H C3Ha 4 1neJ1bHOe KOJ rn 'lecTBO 

opy,11.HH . 
.ll o .1 o T o. CpeJJ.H 11ccJJenosa11 Hhix npeJJ.MeTOB HaxOJXHT

CSI MaCCH BHOe JJ.OJJOTO --'- H HCTpyMeHT Jl.JIS'l o6pa60TKH .n.epe

ea.  J;broTOBJleHO OHO H3 MHrKOro )!(e,1eJa . .ll.M I  y.'ly 4 weH HH 
pa6o4HX Ka 4CCTB rOTOBOe 113.lleJJ He nO)l.Bepra.1ocb 0)].ITOCTO

pOHHeH nosepxHOCTJI ueMe HT3 UHH H 3aKaJJKe (pHC. 3 1 ,  298; 

49, 3, 4 ) .  
W H JJ b fl .  MeTa.nJ1orpa cj>H 4eCKH H3Y4CHo 3 w1J.11a .  Oco-

6eHHO liHTepeCHO OJlHO 113 HHX, HMelOw,ee neTJllO H Kpyrnoe 
KOJlbUO Ha KOH Ue. fpaHH WHJla OpH 8MeHT11pOB3Hbl HaCe4KaMH 
e BH.lle Tpeyron bHHKOB ( p11c. 3 1 , 300 ) .  Tex Ho.r1orn 4ecKHe HC
cneJJ.OB8 H HH noKa3aJIH, 4TO see ll lHJlbfl OTl<OB3 Hbl H3 CT3JJH 
(pHC. 3 1 ,  /55, 293, 300 ) . 

0 p y .a. H SI 3 e M JI e .n. e JI H SI . ApxeoJ1orn4ecK1-1e 11 6o-
T8HH4eCKHe HCT04HHKH CBHJJ.eTeJibCTBYIOT, 4TO Ha AJnae s 
cepe.11.1-1 He I TbIC. H. 3. onpe.n.e.11eHHOe pa3s11rne noJ1y4HJIO 
naweHHOe 11 noJ111s11oe 3eMJ1e.n.e.n11e 25. Otto n pOJJ.OJJ>KaJ10 cy
mecTBOBaTb H s nocJJeJJ.yIOw.HH nepHO.Ll. ApxeoJ1orH1.1ecKHe 
H8XOJJ.KH CB H,LleTeJJ bCTBYIOT, 4TO B 3eMnenen1rn HCnOJlb30Ba
JIKCb JJ.Ba BHJl.a naxornbIX opyJJ.HH. Ha u6oJJee npHMHTHBHbIH 
H3 HHX - 3 H.U33bl H ,  .a.epeB SI H H blH n.11yr,  coxpaHHBWHHCSI y 
anTaHtleB JJ.O XIX s .  2 6  Bo speMR pa60Tbl 3THM opy,n,HeM 
nnacT 3e\1,1 11 He nepesopa411saJ1cR, a TO.'lbKO pblX.'lHJICR. 
.llpyroii, 60J1ee CJJO)l<HbIH ,- nJ1yr  c orna.n o M .  Ha AnTae H a 
xo.11.Ka 4YfYHHblX JleMexa H OTBaJla enHHH4 H a , H O  B n a MSIT
HHKa x VII-X I I  s a .  coce.11.Heli M0Hro:11111, M1-1Hyc1111cKoi1 KOT
JIOBHHbl HX 06Hapy>1<eHO 3H a4 HTeJlbHOe KOJIH4ecTBO 2 7. 113-
BeCTHbl OHH H Ha TeppHTOp1-111 Tysb1 

28 .  

25 26 �: c e JI e e C. B. )lpeettffff HCTOpH!! .. ., c. 334. 

c. 512. 
PO.llbl Ctt6HpH . . .  , c .  334; K H c e JI e e C. ·B .  Jlpcettffff HCTOpH!I .. . , 

27 
MoHro�b

a B � a H n. Kna.n. )l(eJle:311blX npe.nMeTOB H3 Xapa-XopHHa.- B KH.: 
c. 8 n CKHH apxeono1w1ecK11ii cCiopttHK. M., 1 962. c. 63, 64; K H c e JI e 8 2,j ,_...peBttffSI HCTOpHSI ...  , C. 5 1  Q. 

K bl 3 JI a c o  B Jl. P . .Upestt!lff Tysa ... , c. 1 55. 
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)].JJ H CTPYKTypttoro H3y4eHHH 6bIJI B3HT onutt 06pa3eu, H a  
KOHe4ttHKa a tt.D.a3bIHa. Or .nmtTeJibHOro ynoTpe6Jie11 H H  Kpa 
ero AOBOJJbHO CHJJ bH O  H3HOCHJICH ( p uc. 39. 209 ) .  Pa604a 
JJOnaCTb nepBOHa 4aJJbHO HMe.11a no.nTpeyrOJJ bHYIO cj:>OpM 
lli H p H H a  ,1onacTH 3 H a 4 HTeJibHO npeab1w a.na urnpHHY BTYJIK 
JJ.m 1tta ttaK0HeL111HKa 1 3  CM, HO, cy.nH no xopowo coxpaHHB 
weMycH a H aJJOrH4HOMy opy.D.H.IO H3 KaTaHJlbl, nepaoHatJaJib 
H a H  ero ,nJI H H a  111orna .nocTHraTb 20-23 C M .  W up H H a  pa604e 
tJacTH OKOJJO 1 5  C M .  TexHOJJOrH 4ecKoe H3y4eHHe H8KOtte4 
HHKa a tt.D.a3btH a  noKa3aJio, 4TO n p H  ero H3rOTOBJieHHH KY3He 
np HMeHHJJ Cblpu,osylO CTaJJb c CO,!l.ep>KalJHeM y rn epo.na OT 0, 
.n.o 0,4 % .  MeTaJJJI 113.neJJ H H  n04TH noJ1110CTbIO ocso6o*t1.e 
OT WJJaKOB (pHC.  48, 4 ) .  

l(p OMe TOrO, 6blJI H H3y4eHbl OTJlHTblC 113 4yryHa JieM�X 
OTB a.11 T3HCKOro TH Ila ( p HC. 39, 122, 123) . 0TBaJI tJ HlJeBllU.� 
06pa3Hoi1 cpopMbI. Ha sttewttei1 nosepxHOCTH HMeeT 4 CH M 
MeTp H4HO pacnoJtO)l<eH HbJe JJ.Y)!{KH ,!l.MI KpenJJCH H H .  Pa3Mep 
OTBaJta :  H a H 60Jlb W a H  )l.Jl HHa -37 C M ,  W H p H H a  -26 CM 
06pa3eu MeTaJtJTa H M eeT HpKO Bblpa)!{eHHblH KpHCTaJTJ1114e 
CKHH 113JJ OM. MeraJ1.1orpacj:>HL1ecKHe a Ha.1 H3bI OOKa3aJJH, 4T 
OTBaJJ OTJI HT 113 HH3KoyrJJepo.n.HcToro 6ei10ro 4yrytt a .  Yrne 
po.n B MeTaJJJJe H a xo.nHTCH B CBH38HHOM COCTO H H H H .  lJ,eMCK 
THT npe,D,cTaBJICH B s11.ne pa3op B 8 H HO H  ceTKH (pHC. 50, 3) 
06pa 111J1HIOlllCH nepJJ HTHYJO cTpyKTypy. 01.feHl> M H O ro BK.1 
4eH H H  CYJJ bcj:>H,nOB, lfTO CBH}.l,CTCJJ bCTByer 0 BblCOKOM COACJ> 
)!{aHHH cepbl, HBJIHIOlllCHCH O.AHHM H3 sa>KHblX noKa3aTeJJe 
B blllJJ 2BKH 4yryHa Ha KaMeHHOM yrne. Or.IJ HB Kll H3 6eJTOr 
lfyryHa 0TJJ H4aIOTCH B blCOKOH TBep.n.ocTblO 11 xpvnKOCTblO 
B Hawe spCMH 6eJt bIH 4yryH n p HMCH HeTcH npH OTJJ HBKC 113.n 
JI HH,  pa6oTalOlllH X  H a  H3HOC H HCTHpaHHe 2 . 00)106HOe 803 
.llCHCTBHe HCnblTbl B aJIH. H MeTaJIJI HlfeCKHe 4 a cTl1 n axOTHbl 
opy.A H H .  

Cy.AH n o  JJ J-tTeiiHblM wsaM, pacnonara10mHMCH n o  nep1t 
Merpy. JIHTbe npOH3 BOJJ.HJIOCb s .nsyxcTopoHHeii cpop111e. CTo 
potta, n pOTl1 BOnOJ10)!{H a H  OCTpHIO OTBaJJ a ,  H MeeT CJJeJJ.bl t.feTK 
Bblpa>1<eHHOro JJCTH HKa.  

HccJJe.nosaH HblH JJeMex - no.n.TpeyroJJ bHOH cpopMbl. H 
JJonacTHX 11 BTYJJKe 11111eeTCH 3 OTBepcTHH .AJJ H KpenJ1eHH 
(Ta6.'J. 40, 123) . [lJI H H a  JJeMexa -24 C M ,  WHpHHa - 1 8 CM 
MHKpOCTpyKTypHoe 11ccJJe.n.osatt11e CB H!lCTe.1 hcrnyeT, 4T 
OTJJ HT OH 113 TaKoro )!{e 6eiioro 4yryHa, 4TO H OTBaJJ ( p HC. 50 

29 5 o 4 B a  p A. A. Mera1111oae•eH He. M 1 956 3 .... .. . c. 42. 
98 

I, 2 ) .  Ha.TJH4He 4eTK"._X "JJ HTeHHblX wsos rosopHT 06 OTJJ HBKe 
ero B .llB]XCTS0p43T011 cj:>OpMe. 

Opy:J1Cue 

J;fa n pe!l.MeTOB soopy»<eHHSl H3y4etto 5 Met.feii, ca6JJH, 
2 tiaKOHe4H HKa KOn11ii, 15 H a KOHe4HHKOB CTpeJJ, KHCTCHb 
H TOnop .  v 

M e  4 H .  Hcc.11eJJ,osatto 5 113.n.e.n 11ii. Bee no.n.seprnyTbie 
aH8JI H3aM MelfH - 0.AHO.TJe3Bl1 H H ble. LlJJ H H a  H a H60JJee xopo
wo coxpa H HB W l1 XCH MetJeH -60-90 CM. lliHp H H a  KJJ HHKa 
-OT 2 /J.O 4 CM . 3 Me4a 11Me10T npHMOH 4epewoK pyKOSlTl1. Y 2 
11eqeii, sCJJe.n.cTBHe 11x cj:>parMeHTapHOCTH, pyKOHTH oTcyT
CTByli:>T. Jle3Bl1H Me4eH H MelOT KJI H HOBl1.ll.Hble ce4eH H H .  py6H
U(8R qacTb 11X CHJ!bHO KOpp03Hposatt a .  

KaK n0Ka3a.11H TexHOJIOrn4ecKHe HCCJ1e11.osa H ll H ,  3 Mella 
l>TKOB3Hbl 113 MHrKoro )l<eJJe3a. Cy.nH no 1-taJJ H 4 1110 60J1 bworo 
KOJIH 4ecTsa WJlaKOBb!X BKJJI04e H H H ,  HCnOJJb3yeMbltt MeTaJJJI 
Ke no.nseprancH npeJ1.sap11TeJJ hHOK o6pa60TKe .. KaKHX-JJ H6o 
TeXHOJIOrH4ecKHX onepauHii, yn y 4 w a 10m11x pa6o4He Ka4eCT-
88 H3JJ,eJ IHH, He 06Hapy)l<eHO (pHC.  32, 76, 226, 276 ) .  0JJ.HH 
yeq noc.'!e H3rOTOBJJeHl1H KJIHHKa 6 blJ1 no.n.seprHyT 0,D,HOCTO

OH'HeH nosepxHOcrnoii ueMeHTau,HH. KoHueHTpaurHI yrne
pOJla B ueMeHTHpos a H HOH 30He .llOCTHraeT 0,7 % ( pHc. 32, 
278 ) .  B pe3yJ1bTaTe HayrnepO>K H B a H H H  06pa3o s a s wH HCH 
CT8JlbHOH CJIO H  B C04eTatr n H  c M H rK O H  )!{eJIC3HOH OCHOBOH 
8H8'1fHTeJJbHO YJJ Y 4 WHJJ pa6o4He xapaKTepHcTHKH opy»< H H .  
Ha OJI.HOH nOKOBKe, H MeJOmeii M S'l rK)IO )!{eJIC3HYIO OCHOBy, 
Ol:Me'lfeHa onepau.HH 3 3K3JI K H  H 3)1.eJJ H H  ( p HC. 32, 69; 5 1 ,  1, 2 ) .  

C a  6 Jt H .  B 6JI H >KHeM 6010 K04enHHKOB, KpOMe OJl.HOne3-
BRAH1:i1x Me4eii, w11p0Koe n pHMCHeHHe 1-1 a xOJJ.HJJa ca6JJH. 3To 
PY(h11ne-pe>1<ymee opy>KHe .n.asa.10 oco6eH110 60JJ bwoe npeH
MyutecTso B KOHHOM noe}ll1HKe. 

MHKpOcTpYKTYPHOMY 11ccJJe}losaHHIO 6b1J1 no.n.aeprnyT 
OJlHH 3K3CM nJIHp. l(JJ l1HOK ca6JJ H ,  H MelOlll H H  nJJaCTHHlJaToe nepeKpeCTHe, CJia6o H30rHyT. PyKOHTb OTTHHyTa B CTOpOHY CDllHKH. 11.JIH H a  ca6JJH OKOJIO 78 C M .  W H p H H a  KJI HHOBll.ll.HOro .lleaBHH 2 C'1. M11KpOCKon114eCKoe 113yLtettHe noKa3ano 4TO t&6.IJH · ' 

• OTKOBa H a  H3 H lf3KOyrJJepo.n.+icTOH cTaJIH c HCnOJlb30-::HH
(
eM onepa u1rn OJJ.HOCTOpOHHeH nosepxtrnCTHOH ueMeHTa-

30 H pHc. 32, 322 ) .  B pe3y.'lbTareT KOTOpOH Ha JJe3B H l1 o6paB8JJcH CJIOH rnep.D.OH CTaJJl t .  
H a  K o  H e  4 H 11 K H K o n  H ii .  B MOrHJibHbIX Ko-.rnJJeK-



cax 9TOT Bl1A opy11<115I n peAcTas.1eH CJJ a6o. )lJJH a H aJJ113 
6b!JlH 83HTbl )I.Ba HaKOHelJHHKa KOOLH. 06a O H H  6Jllt3Kl1 n 
aeJifl4HHe 11 n ponopu.HHM, s ce4eHHH nepa npeAcTasJJHIOT POM 
0.n H a KO no cpopMe nepa HaKOHe4HHK11 pa3Jll14alOTC H :  0.LJ.H 
113 Hl1x - JJ11cros11.nHhii1 ( p11c. 32, 279 ) ,  .npyroi1 11MeeT HPK 
Bbipa11<eHHble OJ1e4HKl1 np11 nepexO.ll,e OT 13TYJI KH K nepy 
B bITHHYTOe Y3Koe nepo ( p 11c. 32, 80) .  

M11KpOcKon11qecKHH a H a.rJH3 HaKOHe4HHKOB Kon11i1 Bbl 
H Bl1J1 CJ1e.ny10wy10 TeXHOJTOrH4eCKYIO cxeMy 11X H3r0TOBJie 
H HH .  B Ka4eCTBe 11CX0,llHOrO CblpbH HCllOJib30BaJiaCb C bip uo 
8351 CTa.1b 11 Kp114HOe }f(e.1e30. O.n11H 113 KOHLI.OB 3a rOTOBK H 
npeAHa3 H a4eHHOH .llJI H OOKOBKH, nocpe.ncTBOM llJiaCTl1 lJeCKO 
o6pa60TKl1 BblTHrl1BaJIC51 H H3 uero cpopM11poaaJIOCb n�p 
KOOb51. ¥13 .npyroro, paCKOBa HliOrO aeepOM, KOHua CBOpal!H 
aaJJacb BTYJIKa. BcH TPYAHOCTb on11caH HOro npou.ecca co 
CTOHJia B MHOropa30BOM H a rpese 11 npoKOBKe MeTaJJJi a . 3a 
KJll0411TeJ1bHOH onepau.11ei1 HBJIHJlaCb 0.llHOCTOpOHHHH noaepx 
HOCT H CI H  u.eMeHTaU.HH pe>1<yw11x 4aCTei1 ( p11c. 52, / -3) 
Co.nep.>KaH11 e  yrnepona a CTaJi bHOM cnoe .LJ.OCT11raeT 0,7 
0,8 % .  B 06011x cJiy 4a51x AJIH MeTaJJJJa opy11<11H .nattttoro BHA 
xapaK11epHO 11am1q11e M H Of04HCJJe H H bIX WJJ3KOBblX n p HMece 
floCJJe.nHee o6bHCHHeTcH n.1oxoi1 npenaap 1neJibttof1 o6pa 
60TKOH 3a rOTOBKl1. 

H a K 0 H e t1 H H K l1 c T p e .1 .  JlyK co cTpe.1J a M H  6 
H a H 60Jiee pacnpocTpaHeHHblM 6oeablM H OX0THH4b11M opy 
>KHeM KOlJeB H l1KOB.  06 9TOM C B HAeTeJibCTBYIOT He TOJlbK 
qacTHble H 3X0AKH HX B norpe6aJl bHblX KOMllJJeKcax, HO 
M H OfOlJHCJleHHble H306pa.>KeHHH Ha KaMHe 11 KOCTl' I. MHKp 
cTpyKTYPHblM anaJIH30M 113y4eno 1 5  HaKoHe4HHKOB crpe 
H3 H l1 X  4- Tpexrp a H H bJe, 5- TpexJionacT H ble, 2- poM6 
qecKl1e, 3- llJJOCKHe B ce4eH IHI 11 OJI.Ha 3 3fOTOB K a  ,llJJ51 CTpeJI 

Pe3yJJbT3Tbl attaJIH30B noKa3aJJH, 4TO cpen11 TpexrpaH 
H blX H 3 KOHelJHl1KOB CTpeJJ 2 OTKOBaHbl 113 Kp114HOf0 .>1<.e.1Je3 
(CTPYKTypa cpeppHTa ) c 60JJ b W H M  KOJJHlJeCTBOM wJJaKOBbl 

n p 11 Mecei1 (p11c. 32, 1, 226; 52 , 4) 11 2 113 Cb1puosof1 cTaJI 
(p11c. 32, 27, 221 ) . Co.nep.>1<.a H 11e yrJJepo.na a nocJ1e.n1-1ei1 K 

JJe6JieTC51 OT O.l  AO 0,3% .  np H 1nrOTOBJie111111 TpexJJonacr 
HblX H 3 KOHelJllHKOB y n oTpe6JJ 51JJ aCb, KaK npaBHJJO, H l13K 
11 B bICOKoyrnepOJJ.11CTaH CTaJlb ( p 11c. 32, 160. 161, 205, 222) 
CpeJl.H HHX JJ l1 W b  0}ll1 H p a 3  BCTpetreua ITOKOBKa 113 >KeJJe3 
(p11c. 32, 162) . PpM6114ecK11e ttaKoHe4HHKH cJl,eJiaHbI 113 )i\e 

J1e3a H HH3KOyrJJepOAl1CTOH CTaJJl1 ( p HC. 32, 104, 223) . m10C 
KHe H a KoHe4 H 11Kl1 CTpeJJ ace OTKOBaHbl H 3  H H3KOyrnepOJJ.11CT0 
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a.'IH (p !iC. 32. /63, 290: 303 ) .  np114CM , A
.
�a H3,lleJJ H51 DOA.� CT 

r11YTbl JlBYXCTOpOHHClt 11 OJl1IOCTOpom1e11 noaepxHOCTHOH 
sep 

•TaUHl1 0JJ.11H 113 H H X ,  KpOMe TOro, 3aKaJieH H a  TpOOCTHT 
ueMeh · 

HC. 32. 303) . 3 a roTOBKa H d KOHetJ HHI<a CTpe.nbr 11MeeT crpYK; (p 
¢cpp1na c 60Jl bWHM K0JJ 114eCTBOM WJJaKOBblX n p 11 Mece11 

rypy 
32 3) . (pHK 11 c

'
T e H b .  KHCTeHh 51BJJ51eTCH opy}f(HeM 6.'I H>KHero 6oH . 

. H c11611pc1<11x MeTaJJJJOB HaXOJJ.KH noro BHAa opy>KHH Cpe.u.
" bHO peJJ.KH. )lpea11eii u 1 11c 11 M 11oroq11cJJe1r n b1e ttaxOAKH )lOBO.. u 

E IV n OHCX0Jl5IT 113 !OrO -B0CT0lJH011 apOllbl H nar11py10TC H  -

1� :10 I,·faytieHHhlll 9K3eMnJJHp oTKoaaH U.eJI IIKOM 113 4ep Horo 8
a
8
�JJa Kl1cTeHb 11 a i11leH H a  n yttKre 0JJ H >K1H 1e E.n6a11b1 V I I I .  r.ier ,, . 

) B 
" 

OH HMeer rpywea11nHyIO cpopMy (n11a MeTp 4 C M  . aepxHe11 

qacn1 npo6JITO OTBepCT11e .llJl 51 KpenJJCH 1151 pCMH 51 . 
.l\i\HKpOCTPYKTypHbl M  11CCJJeJJ.OB3HHeM onpeJJ.eJJeHa TeXHO

JJOfH51 H3roToaJJeHHH K11crett5I. C1rnqaJJa 3 a rOTOBKa M eT aJJJia 

BblntrHsaJJaCb a noJJocy H CKPY4 H B aJiacb, 3areM HCOJlHO

Kparno npOKOBbl BaJJacb B ropH4eM COCTOHH H H .  3TOT n pou.ecc, 

npeKpau�aJJc51, Kor.na 6hIJ1 a ccpop111 11posatta acH Macca Me

Ta.1J1a, He06XOJll1 M3 51 AJI H npOll3BO.llCT� a .ua11H�ro lt3Jl.eJJ HH . 

nocJJC,!lyIOLlleH CB060AHOH KY3He4HOH KOBKOH 3� rOTOBKe 
npHA3BaJJ aCb cpOpMa rOTOBOl'O H3,llCJJ l151 .  CToCJJe,llHeH Onepa
UHeH 6 blJia npo6HaKa ornepcTH51. )lJUI H3rOTOBJJeHi r n  l\HCTeHH 
sa51Ta cb1puoaa51 cTa:1 b, co,i.1.epi1< awa5I 0, 1 -0,3 % yrnepo.na 
(pHc. 32, 8 1 ) . Csap04Hbie wabr, a03HHKlllHe np11 cpop M 11po
saH1111 3arOTOB KH,  Hl13KOro Ka4ecraa, CHJlbHO 3a6HTbl WJJa
KOM. BnpotJeM, xopowei1 caapK11, raK �e KaK 11 Mera11.na

"
, 

3.!leCb He Tpe6oaaJJOCb, T 3 K  KaK r.1 8BHOH xapaKrep11CTHKOH 
.n.aHHOrO Bl1Jl,a opy>KHH HBJIHJl 3Cb M a cc a ,  ll0CT3T04Ha51 JlJJ 51 
HattecettH H  nopa>K a JOwero y.uapa.  

T o n o p . vi3ytJett n e  Marep1rnJJOB n a MHTHHKOB AJJTaH no-
3so.151er c.neJi aTb BblBO,ll , lJTO TOnop He H M e.n W HpOKOfO pac
npDcTpaHeHH51 B BOHHCKOM cttap51>KCH l111 ll03,llHl1X K04eBHH
KOB. B HacrnHwee apeMH lf3Becrtto scero ttecKOJlbKO 9K3eMTIJIH
poe 3Toro s11.na opy>K11H. MeTaJ1norpacp11qecKH H3ytJeH TOJlhKO 
o.n.11tt TOnop. Pa3Mepbl ero: AJJ H H a  - O KOJJO 1 3  CM,  W H p H H a  
JJe3BH51 -5,5 CM,  }ll1aMeTp 06yw11or-o 0TaepCTH51 - 1 ,5 CM . 
no KJl3CCHcpHKaUHH A. H. K11 p n 114H11KOBa,  113,lle.rne OTHOCHT-

31 T CS! K cneu11aJ1 bHblM 6oeablM TOllOp11K3"1-M0.'10TKaM . onop 

� K. 2 c. 59_ 11 P n 11 " 11 11 K o 11  A. H. 1lpee11epyccKoe opy>t<He M . . 1 966, e1>1n . •  

31 TaM iKe, c. 29, 33. 
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H M eeT Y3Koe, B L>ITHHYTOe, TpexyrOJJ bHOH cpopMbl JJe3sHe. T 
H a H  ero 4aCTb CHa6>1<etta MOJJOT04KOl\1, npHMOyrOJ!bHbll\f nonepettHOM ce4eHHH. MoJJOT04KOBHJ1HblH o6yx, nOMHMO 6 soro Ha3Ha4eHHH, yse.mt4HBaJJ Macey opy}frnff, cnoco() syH TeM c aMbIM CHJJe yAa pa. 

MHKpOCTPYKTYpHoe 113y4eHHe no1-;a3aJ10 JlOBOJJbHO c,,1 0 
Hy10 TexHOJ10rH10 lf3rOTOB<'leHHH TOnopa. HaH6oJJee TPY.11.H HBJIHJJacb onepauHff CB060J1HOM KOBKH MeTaJJJJa no n p 11  H H IO  H3J1eJI H IO H006XOJ1HMOH cpopMbl. 8 Ka4ecrne CblpbH 
nOJJb30BaJJacb CblpUOBaH CTaJJb. noCJJe 0KOH48TeJJ bHOH J1eJIKH _?h1J1a npose.a.eua onepa u11H .n.ByxcropOHHeli HOCTHOH ueMeHTa uHH Jle3BHH ( p HC. 3 1 ,  158; 48, 3 ) .  

llpuH.aiJAe:HCH.OCTu KOH.CICOll c6pyu 

yfa npHHa,ll.JJe>KHOCTeH c6pyH H3ytieHo 23 CTpeMeHH, 
y:n.11J1 , 9 npHmeK, 3 KOJJ bUa. 2 coe.n.HHHTeJJb H hl x  TPOHHH 
3 M eTaJJJI H4eCKHe 06KJJa,!lKH ce.neJJ H 4 KpenJJeHHH llJI H TO 
KOB. 

C T  p e M e  H a . B VI I I-X B B .  so Bca.nttH4eCKOM cttapH 
HHH n pOJ10JI>KalOT 6bJTOBaTb Te >Ke THnbl CTpeM H H ,  4TO " 
n peJlwecrnyJOUll1H nepHOJl: BOCbMCpKOBH,ll.H ble CTpeMeHa 
CTpeMetta c nJJacnttt4aTbIM ywKOM. 

MHKpOCTpyKrypHOMy a ttaJJH3Y nO.ll.Beprttyro 1 7  3K3evinJI 
pos I nma (socbMepKOBH.ll.H bie) . Pa3Mepb1 u x :  .ll.JJHHa 
1 2- 1 6 cM ,  W H pHHa - l l - 1 3 cM , W HpHHa n O,!lHO>KKH -3,5 7,5 C M ,  w11p11tta npope311 .ll.JIH nyTam1wa -2-3,5 CM.  K noKa3aJJo rex ttOJJOrH4ecKoe 113y4ettHe, 60Ji b W a H  4acrb 
( I  2 3K3 . )  H3roroaJJeHa 113 CTaJJH. Co.ll.ep)f(attHe yrnepo.n.a CT3JI H, HCnOJJb3yeMOH ,ll,JIH 3THX nOKOBOK, p a 3JIH4HOe: OT 

JlO 0:..8% ( p lfC. 33, 8, 15, 16, 23, 117, 134-137; 215, 228, 32 53, v4, 58 ) . 0HTb H3.QeJIHH OTKOBaHO H3 KpH4HOro )KeJJ ( p 11c. 33, 2, 12, 201, 227, 320; 42 , / ) .  Xapa KTepttoli 4epr M eraJJJJa, H.ll.)'Ulero H a  H3rQT0BJJett11e crpeMH H ,  HBJIHJIOCb If 
BblCOKOe Ka4eCT80 ero n pemrnpHTeJi bHOH o6pa60TKH. 

CrpeMHH I I  nrna ( c  nJJaCTH H 4 aTbIM y wKOM ) H CCJie.nosa 
6 3 K3eMnJJHpoa. l1 x p a3Mepbl: ,ll,JIHHa - 1 7- 1 9  CM,  W H pHH8 
1 1 ,5- 1 3 CM, w 11p1rna n O,ll,HO>KKH -5,5-7,5 CM, w11p11Ha n 
PC3H JI.Jiff n yram1wa -2,5-3 C M .  CpastteH11e .ll.aHHbtx nap 
MeTpos co crpeMeHa M H  npe.u.wecrsy10wero nepHo.na cs 
.lleTeJJbCTsyeT, 4TO c Te4eHHeM speMeHH npOH30WJJO H3MeHeJf B CTOpOHY pOCTa seJJ H 4 H H  Tex 48CTeH CTpeMHH, KOTOP 
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ecJJ H  tt a ce6e octt oatty10 ynop tt)'IO ttarpy3K)'. TaK, yaeJJH4H

�Hcb npope311 .ll.llH nyTa.rrn wa c 1 ,6-2,5 CM .ll.O 2�5-3 C M  (y 

CT eM ffH I r 1r n a  .no 3,5 C M ) .  ll111p11Ha crpeMeHHOH nOJJ.HO)KKH 

8 VI-VI I I  B B .  sapb11posaJ1a OT 2,5 A? 6 C M ,  HHOr:'.1-a 1 0  C M ,  

8 V l l l - X  >Ke BB. crpeMe11a c Y3KOl1 nOJlHOIKKOH yme He 

ecrpe4a1orcfl. Bee ab1wecKa3aHHOe xapaKrepHo raK.>Ke H AMI 

B0CbMep KOBl1Jl.HblX CTpeMHll . 0rMe4eHHast 3aKOHOMep HOCTh, 

no-B1111.HMOMy, 6b1:1 a n p 11cywa 11 JJ.PYrHM repp11rop1rn.:-1 . B 

uacTHOCTH . O H a  3acpl1KCHponaHa B r.rnrepHaJJax LlpeBHel1 Py-.. J� 
CH IX-XI 1 1  B B .  -

Tex HOJJOrH4ecKHe 11ccJJe.rtosaHH5I crpeMHH I I  r11na noKa� 
3aJJH, 4TO ace O H l1 OTKOBaHbl H 3  KpH4HOrO )l{eJJe3a, 6e3 OCOOOH 

npeD.sap!ITeJi bHOH o6pa60TKl1 33fOTOBOK (p11c.  34, 24, 115, 

! 16 119; 35, 132, 133 ) .  np 11eMbl H3rOTOBJJeHHH CTpeMHH 

orp�HHl!HBaJ1HCb MeTOJJ.3MH CB060JlHOH KOBKH c npH MeHe
H HeM wraMnos 11 o6>KHMOK. Oco6bttt H HTepec npe.ll.cTaBJIHeT 
crpeMH 113 5lKottypa, y KOToporo nJJ acTHH4aroe YWKO 6b1JJO 
OTKOB8HO OTJleJJ bHO, a 3aTeM c nOMOUlblO WTb1pH-3a KJJenKl1 
3aKpen.'le110 a ornepcn!H .ll.Y>KKll ( p 11c . 34, 24) . 

Y JJ.. 11 .lJ a .  B V l l I-X BB.  n peKpaTHJJH csoe cyLUecTBOBaHHe 
.11se cpopMbt YJ1ti.TI n peJ1.wCCTsy10wero 3Tana - c KOJJb4aTbI M H  
nca.1 1!HM�1 ( KypattCK H H T H n  no A. A .  fa Bp 11JJOBOH ) H 0,ll.HOKOJl b
'18Tble )'Jll1Jla c WHpOKHM BHeW HHM KOJlbUOM JJ.Jlfl KOCT51HOr� 
nca.1nH (KaraHJlliHCKHH r11 n ) .  BMecTe c TCM B 113y4aeMblH 
nep 110;'.I, n pOA0"1 >Ka 10r cytuecrnosaTb yJJ.tiJla I I  r n n a  ( Kbtprbl3-
CKHH) . I l l  THna ( OJJ.HOKOJJb4aTL>te co lllHTKOM 11a ncaJJHH ) .  IV rnna (OJJ.HOKO.'lb4aTb1e c o  cKo6oi-i 11a ncaJIHH )  11 noJJy4alOT 
60JJbwoe pacnpocrpa11e1111e 3apOJ1.HB�1mecst a KOHUe n peJl
wecrsy10wero 3Tana yJ1.1-1J1a V nina, H Met0wr1e socbMepKOBHA
Hble OKOH43HHH rp b13Jla ( p a H !ICCpOCTCK HHCKHH no A. A. ras
pHJJOSOH ) . TexHOJJOrH4eCKOMY HCCJJCJJ.OBaHHIO no.rtsep rn 11cb 
5 YllH"1 Kb1prb13cKoro, J - r perbero. 2 - 4 CTsepToro H l 2-
paHHecpocrK11HcKoro ntnoB. K 3T0\1} ·11a.rr.o .ll.06an11Tb eLUe 
5 YAH.1 c yTpa4CHHblMH ncaJJl1HM H .  vb YJJ.HJI Kb1pfbl3CK0f0 
THna 4 OTKOSaHhl 113 K p 11 4 H0f0 )l{C.TJe3a 11 O,!l.HH - 113 Cblpuo
BOH CTaJJH ( p 11c. 35, 4, 124, 125, 126, 129� . 8 60J!bWH HCTBe 
C-�Y4aes MeTaJJJJ JI.Jiff nOKOBOK 6blJJ 00.ll.Bep>KeH npe.::i.sapH
re.1bHOH o6pa60TKC c 1te.11 1>10 0l lHUleHt1H ero OT WJiaKOB. 

Y .ll.HJJa I I I 1 t  IV nmos 113rorosJiettbl H3 KpH4Horo )l{eJJe3a 
HJIH CbipUOBOH CT3JJH (p11c. 36, 110, 127, 130) . .ll.JJH KOBKH H3)l,e
nHA HCOOJlb30BaH MeTaJJJJ HeB�COKOfO K34eCTBa. 

'� I( 11 p n H 'I H H K  0 B A. H. C11apff>Ke1111e BC3AHHK3 II sepxOBOro KOHff 
Ha PycH IX-XJI J  BB.- JT., 1973. ('. 46. 
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P8H HecpocTK H HcKHe Yll.H.i a ,  3a HC!<JllOtJeHHeM 011.1111 
( CTPYKTYP8 cpepp11T8) , OTKOB 8 H bl 113 CT8JI H ( p HC. 35, 5 ,  I J  
219; 36, 9, 187, 212, 216, 218, 220, 229, 230; 44, 3, 4; 5 
1-4) . .Um1 H X npOH3B01l.CTB8 KY3HeU.8M H  B3SIT8, B OCHOBHO 
Hl13Koyrnepoll.HCT8 SI 11 Cbtpuos8H cT8Jt b. M11KpoCTpyKTYPH 
HCCJlell.OB8Hl1eM 3 8 cf>!iKCHposatta l\!1Tepectt8SI TCXHOJt OrHH It 
rOTOBJ1 e H 115!, n p11cyw.8 H TOJl bKO y11.11.1 a M 1l.8HHoro THn8.  Cy 
ee COCTOHT B TOM, 4TO 38!'0TOBK8 >KeJte38 , npeJ].H83H84eHHa 
.llJISI nOKOBKH, BbfTHn!B8.1a c b  B J].Jll1 H H YIO n o.1ocy, 38TCM er 
68Jt8Cb non OJI 8M c T8K H M  p 8C4eTOM, 4T06bl B MeCTe cm() 
06p830B8.'10Cb KOJl bUO. nocJ1e 3TOro n p 0 113BOA11Jl8Cb B8pK 
noJtoc, 8 38TeM c1<pytt11 B 8 H 11e. B p e3y:t hT8Te rpb13.'1 8 YA 
n p 1106pCT8.l H  BHHT006p83HblH BHJI.. 

6Jt ll30Ku K p 8 H H ecp OCTKl1 HCKH M  }';J.11.'1 8M 3K3eMnJJHp, n p  
11CXO.llSI UJ.l111 H3 38 n 8Jl.HOro AnT8SI 11 11MelOW.ll H T8K>Ke BOC 
M e pKOBl1.ll.Hble OKO H 4 8 H H R  rp bl3J1 8 ,  p 8CnO.'lO>KeH Hbte B 0)1.HO 
nJJOCKOCTH. P83Jll1ttHe 38K:tl048CTCH B TexHOJtOrHH H3rOTOB 
JJCH HSI BOCbMepKOBHJ].HblX KOJJeu, KOTOpble C.lleJJ 8 H bI He MeTO 
.ll.O� c1<py411rrn HHS1 , 8 n p o611Tbl npo6oHHHKOM 118 p8CKOB8H 
HOH nJ18CTH e ( pHC. 36, 325) . n p H4eM TeXH0.10n1S1 113rOTOB 
JleHl1fl noc.1eJ].H� X OTMet1eH8 TOJl bKO Jl..'lfl Tepp HTOp H H  3808.il. 
H blX n peJ1.rop11 11 A.1JT8R. M 11 K p OCTpy1<Typ1-1oe 11cCJTe.ll.OB8HH 
nOK838JIO HCnOJl b30 B 8 H l1e Jl.JISI M X  n p OH3B0,!].CTB8 H lf31<0 
yrJtepOJl.HCTOH CT8JI H .  

Y:JJ.HJJ8 c YTP84eHHbIMH nc8.FIHS1M11 OKa38JtOcb tteB03"'10>KH 
OTHeCTH K TOMY 11JJl1 11H0MY THny . .Us8 H3 H H X  OTKOB8Hbl H 
Cb!pUOBOH CT8JIH, O.LJ:H � - H3 K pHttHOro >KeJJe38, H ,llB8 
113 BblCOKoyrJ1e po.n.11cTOl1 CT8Jl l1 ( p11c. 35, 67, 68, 273, 318) 

n p fl >K K H , K O JJ b U. 8 ,  T p 0 H H H K l1 . B n8MSITHl1K8 KOHua I TblC. H . 3. H 8 HJ1.eHO 3 H 8 4HTCJJ bHOe KOJJ H4eCTB0 MeT8.1 
JTHtteCK l1 X  4 8 CTeH KOHCKOH c6py11: KOJJ bU.8 , 6JT R W K H , BCCB03 
MO)l<H ble np R)l< K H .  VlcXO.ll.R 113 p83MepOB, MO>KHO Bb!Jl.e.nl'IT 
no.L1.npy>K H bJe H Y3AC 4 H bie n pR>KKH ( nepsb1e HeCKOJtbKO Kpyn· 
ifee) . 

MeTaJ1norpaq>11ttec.KOMY 8 H8.'I H3) nOJ1.Beprn yT0 5 non.· 
n py)l< H blX npH>Ke!<. 4 113 H H X  OTKOB8Hbl 113 CT8Jil1 H O)l.H8 -
113 >KeJie:3a ( p HC. 37, 20, 143, 144, 148, 317) . nepe.ll H3rOTOB ·  
JteHHeM 60Jt bWeH 4 8 CTl1 H311.eJJ l1H 38 fOTOBKa MeT8JIJta no.a· 
BepraJt8Cb H e�OJJb WO H  n p e.nB a p HTeJt bHOH o6pa60TKe, B n pO· 
uec ce KOTOpOH MeT 8JIJI 48CT114HO 0 4 11 UJ.8JICR OT WJ18KOB. 

Y31l.e4 Hb!X n p H )l<eK H3y4eHo 4 3K3eMnJH1pa . no Jl.8HH blM 
TexHOJtOrH4eCKoro a H8.r 1H38 .nnH 11x npo113Bo.ncrs8 1<y3Heubl. 
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1(3K n paBHJIO, HCn0.1'Jb30B8.HI K p H 4 HOC )l{e.,1e30 ( p HC. 37, 141, 

J47, 149) .  B 011.HOM CJ1 Ytt8e 11311.e.n fe OTKOB8HO H3 CT8J1H ( pHc. 

37. 225) • 

Cpe.J.M n pottHX :\1eT8.FIJtH4ecKHX 48CTeH )'3Jlbl MeTa.1.'lorp8-

ipH 4ecKH 11ccJ1ettOBaHO 3 KOJJ bU.a, H3rOTOBJteHHblX 113 K p 11 4 H Oro 

.)KeJl e3a ( p 11c.  37, 6, 64, 1 86) , 11 2 coe}l.11H l1TeJt b H blX Tp0H HHK8 
nenecTKOBHll.HOH q>opMbl 113 CblpUOBOH CT8JIH ( p 11c.  39, 153, 

154; 45. 4)  
M e T a n n H 4 e C K H e  0 6 1< n a ll. K l1 c e JJ. e Jt 11 

K p e n .q e H H R  lJ. .TJ R T O p O K O B . B M O rH.'lbH bIX KOl\ rn 

neKcax V l l l -X BB. 04e1-1 b pell.Kl-I Haxo.nK11 uenb1x cen.en . 
60JJ bllleH 4 8 CTb!O H8J1114He cell.Jl3 onpCJJ.e.'I ReTCR no H 8X011.K8 M  

oue.1bHblX ero 48CTeH: CTpe:\1RH, nOJJ.npy>KHblX npR>KeK, 
MeTa.'IJll14eCKl1X 11 KOCTRH blX 06K.r1a11.01<. Kpen.'leHl1H .ll.JIH TO

poKOB. 
LlJlfl 11aytte H H H  11cnOJ1 b30B8Hbl :3 MeTaJt.n H Y eCKl1C 06KJ1 81l.Kl1 

ce.11.'l a .  CH 36>KC HH bte c p a B H l1Te.i1bHO He60JtbWl1Ml1 WTHQlT8 M l1 

JlJlff Kpen.1eH l1 H.  0TKOB8Hbl 0 6K.'1 81l.Kl1 113 K p lf 4HOro >KeJJeJa H 

Cblp UOBOH CT8JIH ( p HC . 38, 93, 94, 152) . 
nep1101l. V l l l - X  BB. 3 H 8 MeHyeTCfl HOBblM ycoBep weHCT

BOB8Hl1eM cell.eJ1 : nof!BJtRIOTCfl KpenJieH HR .nJtH TOpo1<00. Bee 
Kpen.1eH1rn H Me!OT 0J]. H H 8 KOBYIO KOHCTPYKUHIO, COCTOHW.YIO 113 
npo6ofl H KOJt bU.8. M11KpocrpyKTYPHOe HcCJt ell.OB8H11e 4 11311.e
JJ HH flOKasano, 4TO 3 113 H l1 X  OTKOB 8 H bl 113 K p H 4HOro >Ke.TJ e3a 
H 1 - H3 CblpuosoH CT8Jtl1 (Ta 6Jt . 38, 17-19, 224; 45, 3) . 
TexHO.'IOnrn n p0113B01l.CTBa MeTaJt.1 H 4eCKHX yacTeH ceAJJa 
.lt0B0.1bHO np0CT8fl, orp8H114HB8BW8f!CH 06bl4HblM11 MCTO.ll.a M H  
ropH4eA KOB !<H . 

lloMaUJHRR yTBapb u npuHa01le:JfCHOCTU /C OCTIO.M.Q 

B '-;,I I I-X B B., KaK H s n p eAwecTBy101uee s p e M fl ,  H8 113y
'laeM011 Tep p1nop1111 JJ.OMa W H flfl yTB a p b  soo6we, a H3rOTOB
JleHHafl 113 4ep HOro M eT8.'IJl8 - B oco6eHHOCTl1, He 6btJta 
MHOro4 11c�eH HO H  11 p a3 H006pa3HOH n o  cpopMe. 

M11KpocKon 114ecKOMY 8 H8J1113y nOJJ.Bep rttYTbI 4Jp8rMeHT 
Koe wa H.TJ H CKOBOpOJJ.KH,  06JIOMOK qyryH HOro COCYJJ.8, Kpeca,TJO 
H Kp!040K Jl.JHI KOJt tta tt a .  

K o  B w ( c K o  B o p o 11. K 8 ) .  Texttonoru4ec1<oe 113yqe tt 11e 
noKa3aJto, 4TO 11311.eJt He OTKOB8HO 113 Hl13KOK 8Lt ecTBCHHOH 
:blCOKoyrJtepoll.HCTOfr CT8Jtl1 ( p 11c. 37, 72) .  He HCKJJ I04 CHO , 
nTo MeTaJ1.T1 Mor 1 1 8yr.1epoJ.J.11TbCH s npouecce !J..;1 11TeJ1 b11oro 

pe6blsatt11H B 0 4 a re. 
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c 0 c y .n.. 0TJJl1T J13 .II.03BTeKT0H)lHOrO 6eJJoro 4Yry 
( p11c. 37, 175 ) .  Beeb yrnepOll B OTJ H!Be H 3XO)ll1TC5f B CBH3 
HOM COCTOHH H l1 ( p 11c. 50. 3) . MeTaJIJJ 04eHb 3arpH3HeH cy 
¢11.n.a M H ,  4TO CBl1)leTeJJ bCTByeT 0 rIJ1 3BKe 4yryHa H 3  K3!\f 
HOM yrJJe. 

K p e c a J1 0. no cpop\1e - cerMeHTOBl11lHO, B cpCJl 
43CTH 11 MeeT npH>KKY ,ll.JI H r I 0.llB C W H B 3 H H fl.  0TJ<OB3HO Kpec 
113 HepaBHOMepHo Hayrnepo>KeHHOH cTaJJ11 ( p11c. 37, I 
56, 1-4 )  c nocJ1e.lly1ome?i TCpMoo6pa6oTK O H .  B pe3yJJb 
MeTaJJJJ npe.u.cTaBJJHeT O.llHOpOD.HYJO CTPYKTYPY cop611Too6 
HOfO nepJJ11T3 H Kap611.n.os >KMe3a .  

K p 10 4 b H .ll. JI H K o  JJ 4 a H a. Ope.u.cTaBJJeHbl 3 
JleJJl1flM H .  Bee OHl1 OTKOB3Hbl 113 CT3Jll1 (p11c. 43, 1 
TcxH OJJOfli4ecKoe a3y4eHHe noKa3aJJO .n.Ba cnoco6a u x  Ii 
TOBJJeH H H. Oep BblH OrpaH HllHB3JJCH npOCTblMl1 MeTOJl 
KY3He4HOH KOBKl1, n p H  rI OMOUll1 KOTOpOH 113.n.e.l! HIO n p 111l3B 
He06XOJll1 MYIO cpopMy. 3TOT np11eM HCrIOJl b30B3ll  n p H  11 
TOBJ1 eH 1111 n.syx Kp!04KOB ( p 11c. 37, 184, 185 ) . TpeT11ii C.ll 
MeTO.ll.OM BblTHrHB3 H IUI 33rOTOBl<li B TOHKYIO nOJJOC)' c 
CJlC.ll.YIOUlHM CJl O>KCHHeJ\I ee nonOJ13M 11 C03)l3HHeM B M 
cr116a neTJJ H .ll.JlH KpenJJeH HH. 0KOH4 3Te.1Jb H O H  onepa 
6b1Jl 3 csapKa KOHUOB n OJJOCbl ( p11c. 37, 154 ) . 

00ll.BO.UH 11Tor11 paccM0TpeH11H TexHoJJor1u 1 KY3He4 
peMeCJJa aJJTaiicKHX nJJeMeH s V I I I -X B B . ,  MO>KHO OTMe 
B o n p e.n.eJJeHHOH CTe n e H H  B03p0C W H H  yposeHb np0113B0Jl 
M eT 3JlJI H4CCKllX 113,ll.eJJ H H  no cpasHeH l1!0 c n pCJlbl.ll.YUll1M 
p 110,ll.OM, XOTH B llCJlO M  OH 0CT3B3J1CH llOBOJl bHO Heco 
wettHblM. 

HecKo .. 1 bKO y,1 y4 w 11JJOCb Ka 4eCTBO HCrIOJJb3yeMoro C bl 
TaK, 23% 113.u.e.111ii n p o113se'l<'llbl 113 4 HcToro M eT3JtJJa . Oc 
H 3 H  >Ke 43CTb nOKOBOK H\ll I 60.JJ bWOe KOJI H 4 CCTBO WJl 
BblX 8KJ1!04 e H H H .  00JJY4HJW 00.'lbUJee pacnpOCTpaHeHHC 
rIOJl b30B3HHe B K34CCTBC HCXO)lHOrO CblpbH CT3Jll1. 1'13 
UCJll1KOM OTKOB 3HO 58% 113)leJJ H H :  20% - H3 CblpU 
1 4 %  - 113 H l13Koyrnep0Jll1CTOH 11 24% - BblCOKO- 1 1  cpe 

yrnep oJll1CTOH cTa.ra 1 .  HapHllY co cTaJtb!O Jl.OCT3T04HO w11 
11cnOJJb30BaJJocb Kp1t4 11oe >KCJJC30: CTPYKTypa nocJ1e.n 
33cpHKCHpOB3 H a  y 29% 113)le.'I H H .  

0CHOBH.blM MeTOJlOM 113fOTOBJJeH HH n pe.nMeTOB 113 tiep 
MeTaJJ .. 1a OCTaBaJJaCb CB060)lH3H rOpH4aH KOBKa . n p 114 
np0113B0Jl.CTBe CTpeMHH It H3KOHe4Hl1KOB CTpCJJ )l.OrI OJJ HH 
HO n p11MeHH,1 11Cb wTaMn b1 11  o6>KH MKl1 . B TO >Ke ape.MS! 
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r.iepHO AeCHTa H  4aCTb H3.!1CJ1 H H  11MeJia 60.11ee CJJO>KHYIO Tex
HOJ!OfHIO: 8% - n pO H3Be)l.eHO c n p 11MeHett11e:1o1 0,llHOCTOpou
HeH H .ll.BYXCTOpOHHeH noBepxHOCTHOH ueMeHT3 Ulf11, 2% -
csa pKH >1<eJJe3a co CT3Jlbl0 11JJl1 H l13KO)'rJJepo.n.HcTOH cTaJ111 
c BblCOKoyrJJepon11cTOH u 8% - 3 3K3JJKl1. YcJJO)!{HeH H a H  
TeXHOJ1 0fHH 6 b!Jla n p 11cyma, K 3 K  n p aBHJJO, n pOH3B0,il.CTBY 
opy.n.11�1 TpyJla 11 opy)f<JH I .  

TaKHM o6pa30M, s ueJJ OM JlJHI )l(eJJe3006 p a6aTb1Ba 10mero 
npo113BOJlCTBa anTaHcKoro H aceJJ e u 1151 Vl-X B B .  xapaKrepHo 
HCU0.%30B3Hl1e B Ka4ecTse CblpbH Kp114HOrO )l{e.�e3a 11 CT3Jll1 
c nocTeneH H blM 113MeHeHl1eM COOTHOWCHl1H B n0 .. 1b3Y n ocne.n.
HeH. npH4eM B CTPYKType 11 3)1.CJI H H  3acj>11KCHpOBa1i3 K a K  Cblp
uoaaH, c HepaBHOMep HblM pacnpe.11.MeHHeM y rnepo)l.a, T a K  
H BblCOKoyrnepo.n.11cTa H  cTaJlb. Cb1pu0B a f!  cTaJJb HBJJHJJ3Cb 
aenocpe.n.crne H H blM n po.D.yKTOM cb1po.n.yrnoro n p o uecca npH 
cooTBeTcTB y 10m11x cp113HKo-x11M114ecKHx yCJJOB11s:ix, c n oco6-
crsy10m11x H a y rnepO>Kl1 B 3 H l1!0 >1<ene3a 33, 11, CJJe)l.OB3TeJJ bHO, 
ecrecTaeHHblM CblpbeM KY3He4HOro peMecJJ a .  HaJ111411e >1<e 
BblCOKO)'rJ1epo.n.11cTOH CTa�r n  B ycJJ OBl1HX OTCYTCTBl1H CT3JJe
nJJaBl1!1bHOro np0113BOJJ.crna Ha AJ1Tae B VI-X BB.  ca11JJ,e
TeJJ bcTBye-r o n p 11 MeHe1rnH KY3HeuaM11 p a3JJ J1llHblX cnoco6oB 

npeJJ,sapHTeJJ bHOH o6pa60TKH 3a rOTOBOK, B 43CTH0CTl1, ,llJJ H
Te.nbHOrO TOMJJeHHH 11x B yrJ1epo.11.conep>1<amel1 cpe.11.e np11. 
TeMnepaType He H H .>t< e  90° C. 

Oco6eHHOCTb!O nep Ho.na HBJJHJJOCh T3K)l(e see 6oJJbwee 
cosepweHCTBOB3HHe n p11eMOB nnaCTIJ4eCKOH o6pa60TKH .  
TaK, B pe3yJJbTaTe n p H Mette111rn MeTOJl.a AJJl1TeJJ bHOH npo
KOBKH 3arOTOBOK KOJ1114eCTBO H3)leJJ H H  113 411CTOrO MeTaJJJJa 
B03p0CJJO Ha 9 % .  COCT3Bl1B K KOHUY x B.  OKOJJO 4CTBepTH 
aceif KY3Hel!HOH n po11.yKUHH.  

• 3H3411T�Jlb l l 0  pa3H006pa311.TIHCb .B xo.n.e HCCJJe.n.yeMoro 0!110.ila np11eMbl H3rOTOBJJe1r nH npe)lMeTOB 113 MeTaJJJJa. 
H OBHbIM 11 TexHOJJOrH4ecK11 M 11 onepauHHMl1 KY3He4HOro 

peMecJJ a  6 blJ1H : I )  cso6onHaH KY3He4H3H KOBKa ; 2 )  nosepx
HOCTHaH ueMettrau11H >1<eJJ e3a 11 cTaJJ11; 3 )  csapKa >KeJJe3a 11 
CTBJJ H; 4 )  rep M114CCKaH o6pa6oTKa ( 3 aK3,'lK3 ) cTaJJH; 5) 3 a 
TOttKa H WJJJif(pOsaH11e H3,lleJ1 H H  T0411JJbHblM11 6pycKaMl1.  

Ha1160JJbwee pacn pocTp a HeHHe 11MeJJa c ao6o.n. H a H  KOsKa, 
0PHMeHHeMaH np11 npo113aoncrse 90% 113.ll.eJJ H H .  0Ha noA:;n.eJJHnacb Ha pHJ.1. 3JJeMeHTapHbIX onepa u11if: BblTfl)l{Ky, 

H6j CKpy4H B a H He, py6Ky, wTa M nosaHHe, 06)1(ar11e, npo611s----
33 K o n 'I H H  6 A . . 4epHaR MeTannyprHR .. .  , c. 5 1 .  
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KY OTaepcTHH 34. OpuMeHeHHe Tex HJJH H H blX onepauHii 
BHCeno, KaK n p a B HJ!O, OT B H.ll.a H3rOTOBJ151eMoro H3.ll.C.'1 11 
TaK, BblTH>KKa 1 1  o6py6Ka ynoTpe6.rn.r!HCb npH H3rOTOBJJ 
H HH npaKTHllCCKH Ka )l(Jl.OH noKOBKH, cKpy4HBattHe H WTa 
noBamre _ pe)l{e: nepaoe - n p H  npOH3BO.ncTBe B HHToo6pa 
H blX YAHJJ, BTOpOe - n p H  KOBKe ttaKOHe4HHKOB CTpe.n H CT 
M 51 H  c nJJaCTH H43TblM YWl<OM. 

Tpy.11.110CTb CB060AH0fl KOBKli COCTOSlJla B n o.n.Aep>Ka11 
onTHM3JlbHOf0 TeMnepaTypttoro pe)!( H M 3  o6pa6oTKli MCTa 
Jia, 3aBHCHw.ero OT KOJJ H4eCTBa yrn epo.na B noCJJCAH C�t .  Ta 
eCJlH >KeJIC30 KOBaJIOCb npH TCMnep a Type 900-1 300 c. 
3BTCKTO HAHa51 CT3JJ b -775- I Ofi0° C. B cJ1y4ae tteco6:1 
ACHHfl TeMnepaTypttoro pe)!( H M 3  Ka4CC'f.BO MeTanna 3H 
4HTeJibHO yxy)lwanocb. HccJie)losattHe noKa3brnaeT, 
anTaiicKHe KY3HCU.bl s coaepwettcrne BJiaJJ.eJJ H MeTo.n.aM

_
H ce 

60)l.HOJ1 KOBKH, B b!)lep)l< HB3Sl n p H  3TOM 11eo6xO,nHMblH Te 
nepaTypttblH pe>K H M ,  KOHTpOJJb 3 a  KOTOpblM B ycJIOBHflX cp 
HeaeKOBbH MOr ocyw.ecTBJIHTbC51 TOJ!bKO no uaeTy KaJieH 
Heo6xo.n11M o  6h1.rio o6JJ aAaTb orpOMHblM 3Mn11 p 114ecKH"1 o 
TOM, 4T06bl H e  TOJlbKO yJiaBJJHBaTb, HO H BbJ6HpaTb HC06 
.ll.H M bl H  )l.JI H o6pa60TKH UBCT KaJI C H H H .  Jl..'l fl tt a r.151.ll,H O  
ueJi ecoo6 pa3HO npHBCCTH OnHCaHHe UBCTOB MCT8JJJia , KO 
pblMH pyKOBOACTBOBaJIHCb KY3tteub1 B tt a4aJie X I X  B . :  6JieJJ. 
)l(CJlTblH ( 430-450° C ) .  C0Jl0M C H H 0-)f(CJ1Tb!H ( 460° C) . 
posaTO·M eTaJIJI H4eCKHH )l(CJJTbJH ( 500° C ) , 6ypb1H, Kpaett 
nypnyp11blH ( 580° C )  35 H T . .n.. 

CJ1eny10w.efl TexttonorH4ecKoi1 onepa u11efi HBJIHJJach n 
BepxHOCTHaH ueM C HT3UHH, no.npa3.n.eJ1 5IBWaHC5l Ha 0.QHO 
pOHHJOIO 11 .n.ByxcropoHHIOIO. Pe3yJihT3TOM ueMettTaUHH 6 
nOHB11ett11e t ta  noBepxuocTH H3J.1.C.'I H H  CJJOH CTaJI H ,  y11y4111a 
w.ero ero pa60411e Ka4ecrna . '.:ha onepau1rn ynoTpe6JI HJI 

TOJlbKO npH npOH3BO)lCTBe opyAHH Tpy.na H opy>KHH. 60JibWO 
pacnpocTpaHeHttH otta .n.ocTHrna s V I I I -X BB. 

LI.mt nOJIY4CHHSl CT3Jl bHOro CJ!OH �-
3.n.eJ1 He 

v 
noMew.a.'I 

rJI H llHJlbJH cocyD. c yrnepoD.co.n.ep>Kaw.eH cpeAOH (.n.pesecH 

yrOJJb, porOBbie CTPY*KH, Ko»<a ) .  OoCJJe ttarpesa ero 

.ll.JlHTCJl bHOH BblJlep»<KH, B pe3yJlbTaTe cjJH3 HKO- XHM H4CC 
npeBpaw.eHHH, npOHCXOJlHJlO noBepxttoCTttoe ttayrnepo>K11 
HHC MeTanJJa .  B c.ny4ae tteo6xOJ.J.HMOCTH 4 aCTb H3,J.e.n H H  

3 •  TaM lKe, c .  169; B 0 3 H e  c e H c K a ll  r. A. TCX HHKa o6pa60'fKll JI e33 .. . ,  C. 24. 
'15 y H J1 K fl H C O  H r. Q lKeJJe3e fl OTHOWelllfH Opi1fOTOB.llellHll H3 1I 

CT3JIH It oco6eHH0 6yJ1aTa. ropHbrH lKypHa.q, 184 1 ,  N2 3, c. 384. 
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II osa.:1 aCb OT KOHTa KTa c yrneM (06Ma3bJBaJJaCb rJJ H HOH) 

JI �aKIHI o6pa30M, ocTaaa:iacb MHrKOf t. TexttonorH H  ueM e H ��uHH :viewn.1 a  Tpc6oaa.1 a  onpe.11.c,1em1oro KOHTpo,rn 3a 

XOJlOM 11ayr:1ep0)!{11Ba H H fl  II COCTOHHHeM M eTa.rin a .  HHJJ.HKa 

TO aMH HOpMaJI bHOrO 11.'lll tte>1<e.n 3TeJI bHOfO xo.na npou.ecca 

cn�>t<HJJH pa3JJ H 4 H ble npH3H a K11. noJJy4CllHbie KY3Heua M H  3M· 

n Hp114ecK11M nyTeM. HanpHMep, ny3blpHCTbte nHTtta, 1rn6.ri 10-
}laeMbll: npH B H3yaJJbHOM OCMOTpe, HBJJHJI HCb npH3HaKaMH 
n espaUJ.CHHfl )l(eJJ e3a B CT3Jlb. npH 3TOM, KpOMe B H H MaTeJJb· 
H�ro H86JJIO.llett�rn. TpC6osaJJCH 60Jl bWOH O[lb!T MacTepa, TaK 
K8K o6pa30Batt11e ny3b1pei1 He Bcer.na CBH.11.CTCJl bCTBOBaJIO 0 
nony4ett HH xopowei-i cTaJ111 ·10. Ha H6oJJee T04Hbte cae,ne H H H  
0 Ka4eCTBe :i.1eTa.riJia .nasaJI ero H3JIO:i.1: cTa:1b H M eeT KpHcTaJI
,1 111.1ecKHH H3.'I OM, a )l(C.'!e30 - MeJIK03ep 1H1CTblH . 

JloBOJl bHO pe.nKOI°I TeX H 0 J10fH4eCKOH onepau11ei1 6bJJia 
ceapKa H3.ll.CJIHH 113 ABYX noJioc - )l{e.TJe3a H cTaJJH, 06ecne-
1111eaK>1UaH, KaK H 1.1.eMC1na UH 5l ,  xopow11e pa6ot.t11e Kat.tecrna 
OOKOBKH B pe3y.'lbTaTe coe.ll,ll HeHHH B 11ei1 CBOHCTB )l{eJJe3a H 
CT8JIH (rnepAOCTH H nJ1acT11411ocrn ) .  CBapKa M RrKOH ocHOBbl 
c ,Teep.ll,OH CTaJJblO OTMC4eHa Ha 3 3K3C�lOJIH-pax.  J1.3 BCCX 
JCY3He411b1x

· 
onepau11!1 cBapKa HBJiflJJ3Cb H 3 H6onee CJJO>KHOH . 

Oco6eHHO TPYJJ.HO 6bl.'10 CBapHTb >KeJIC30 H CT3Jl b.  noMHMO 
TOro, 4TO CBapKa )l(e.1c3a H CTaJJH npOHCXO.ll.HJta npH pa3HblX 
TeMnepaTypax, tteo6xo.11.HMO 6bIJJO npHMeHettHe cpn10ca Jl.Jlfl 
YAanettH51 OK8JIH H bl .  Jlfa 3noca aJITai1ue0 H3aecTHo, ttanpH
Mep,  l!TO npu CBapKe .n.syx noJJOc B KatJecrne cjJJJJOca ynoTpe6-JU1Jlcst 06bI4HblH pe4HOi1 necoK. HawH 3THorp acpH4ecKHe H C:t -
6.nJOJleHHH H a  IO)KHOM A;TTae noKa3bJBa!OT, 4TO H B ttaCToHw,ee 
apeMsi n pH KY3HC4HOH caapKe n p11MeHHeTcH KBapuesb1i-i necoK, 
KOTOpbl H OOCbln aeTCH Ha nor.,ew.e H H b!e B KY3Hel!Hb!H ropH H 
ff8XOA51W.HCCH B TeCllOM conpHKOCHOBCHl1H MeTa.'IJJH 4CCKHe DJl8CTHHbl B TOT MOMeHT, KOr.n.a MeTaJJJJ H 8 4H H8eT WHCTCTb H HCKpHTbCH. 

TepMHtiecKa 51 o6pa6oTKa MeTaJIJTa (3aKaJIKa ) ,  HecMOTpfl 88 To, l!TO Otta 3H a4HTeJi bHO yJiy4w aJJa M ex a H H4ecKlfe csofiCTea c:anH, He noJJy4HJJa w 11p0Koro npHMetteHHH H a  A.JJTae. �3 Bce11 KOJJJICKUHH Vl-X BB.  3 a cp H KCHpo0atto l 2 TepMH4CCKH 
w
:a60Ta Httb1x H3AeJI H H  ( 5% ) .  Ew.e 4 H3AeJJ H H ,  coxpattHB�Ka.1Ky, H3BCCTHbl 113 M aTep11aJ100 XoaHr Batt Kxoatta 37• 

rop � 0 H c e e B r. YcTpOilCTBO aHrnHHCKHX neqeii )l.11 !1 .n.e.na craJ111.-3�hlH >KypHaJ1, 1 830, N2 5, c. 282. 
CT8Jtb 

X 0 a H r  B·a H K x o a 11. TexHonorirn H3rO'TOOJ1eHHS1 )f(eJteJt1blX H 

5, 8 11  H�x opy.n.Hil -rpy.n.a IO)f(HOH CH6HpH.- CA, 1974, N2 4, pHc. 4, aH. 258; . ' 250, 255. 
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KoHe4HOH onepauHeH n p H  H3rOTOBJleH H H  H3.!J.C.ri HH HBJJ 
JlaCb XOJIO.ll.H a 51  o6pa60TKa MeT aJJJla - 3aT04Ka H llOJ!li pOBI{ 
Oco6eH H O  Heo6xo,nHMa otta 6b1J1 a npH H3rOTOBJ1e1t H H  HO>Ke 
MC4CH, TOnOpOB, HaKOHe4HHKOB KOO H H  H crpeJJ. 3aT04Ka 
nOJJHpOBKa npOH3B0.ll.HJlacb 6pyCKaMH H3 nec4a1rn1<a, w 
pOKO H3BeCTHblMI{ H3 norpe6aJJbHblX KOMOJICKCOB pa tttte 
cpe.ntteaeKOBbH tta A.rJTae. 

PaccMaTpHBaH TexnOJJOrHIO KY3He4tt·oro n poH3BO.ll.CT 
B UCJIOM, CJ1 e.uyeT cKa3aTb, 4TO 004TH Ha BCCH H3y4eHH 
TeppHTOpHH 11a6J1Jo.uaeTCH ee 0.ll.H006pa3He, CBl138 1HtOe K 
c npOH3BO.UCTB0M He60JlbWOH HOMCllKJlaTypbl H3JleJJ H H ,  T 
H c 06beMOM TCXHO.f!OfHll(;�CKHX 3H8HHH,  HMCBWHXCH H a  BO 
py)l(ett H H  Ky3tteuoB . l1cKJJ I04C HHeM 113 3Toro H BJJHeTcH MCT 
JI006pa60TK8 BOCT04HOH 4acTH n pe.n.ropHH AJJTB H,  HaXO.!J.H 
waHCH , no BCeH sepOHTIIOCTH, no.n. 60JlbWHM 13JI H51HHeM K 
HC4 H blX Tpa.n.HUHH BblCOKopa3BHTOH XaKaccKo-M1111yc11ttcK 
KOTJJOBHHbl. CpeJI.H na MHTH Hl<OB, pacn oJ1ara 10w.H xCH n 3T 
paHOHC, MO>KllO H 83B8Tb noceJlCHHe y fypbCBCKOrO COBXO 

J13y4e1111e M BTep1rn.noB Y I -V I I  l B B .  H V l l l- X BB. no3 
JI HJJO BblflCHHTb nocTynaTCJl bttOe pa3BHTHe KY3He4HOH r 
HHKH ,  XOT51 11 npOXO.ll.HJIO OHO .ll.OBOJlbHO MC.ll.JJCHHblMH Te 
naMH .  ::ho Bb1pa.>K aeTcfl s OBJ1aJJ.e11 HH B Vl l l - X  BB. llOBbl 
rrporpecCHBH�Ml1 MeTo.n.a M H  ropH4CH o6pa60TKH MeTaJJJJa 
0.ll.HOCTOpOHHeH H .ll.BYXCTOpOHHCH nosepXHOCTHOH ueMeHT 
UHeH,  CBapKOH >KCJIC38 H CTaJI H .  TepMH4CCKOH o6pa6oTK 
CTaJll1 . 

MaccoBoe MeTBJ1J10rpacp11 4ec1<oe Hccne}losattHe 113,neJJ 
113 4Cp Horo MeTaJJJla noKa38JIO 04CHb HC3Ha4HTCJ1bl!Oe K 
JI H4CCTB0 no.n.eJJOK H3 qyrytta, CBH.ll.CTeJJ bCTBYIOU.Lee 0 pe 
KOCTH pacnpocrpaHCHH51 3TOrO B H.ll.a U3JleJIH H  . .fl.a H H blC )!( 
JJe30.ll.eJ1 8TCJl bHOrO npOH3B0JlCTB8 fOBOpHT 0 TOM, 4TO ff 
ceJie1111e A11TaH H e  BbmJJaBJJHJIO 4yryH, a noJJy4aJlO y>Ke 
TOBYIO npo.n.yKUHIO c Jlpyro�1 TeppHTOpHH. 

B 3aKJJI04Ctt He ocTB HOBHMCfl tta JlOCTIOKeHHflX KY3HC4H 
TexHHKH coceAHHx TeppHTOpHii BO BTOpOH noJlOBHHe I 
11aqaJie I I  Tblc.  H .  3. CpaBtte1111e HMelOULHXCH B 11acTOHUI! 
speMH MaTepHaJios no KY3HC4HOMY peMecJiy lO>Kttoii H 
na.n.11oii 016Hp11, .fl.peBtteii PycH H .ilBJlhttero BocTOKa no3B 
JHleT COOTHCCTH ypOBCH b KY3HC4HOH TeXHHKH aJJTaHCKHX n 
MCH c JlOCTH>KCHHHMH .n.pyrwx KYJl bTYP· 

M H KpOCTPYKTYP H ble Hcc.:ie.n.oBBH H H  KY3He4HOH npoJlyKU 
M H HYCHHCKOH KOT.10BH H bJ 11 TyshJ noKa3bJBalOT Bb!CO 

1 10 

aqecTBO MeTa.M a :la H 60.1 bWYIO HOMel!KJiaTypy H3.ll.eJ1 H H . 
uiecTBeHHblX pa3JIH 4lli"l B 11a6ope TeXHO,fJOrH4eCKRX cxeM, y
11MeHfl.C�!blX MaCTepaMll  B K)3He4HOM npOH3B0.ll.CTBe Ha  �p pHTOpll ll M1rnyc11HcKoi'1 KO'r.'IOBH H.bl H AJI Ta fl,  t t e  HB6J110-

aercfl .  3a HCK.fJI04CHHeM TepMOO�pa60TKH ,  OBJJa.n.e1rne KO
opoii HB.'lfleTCfl O.!J.JIHM H3 B 3}f( HCHWHX 3Tan_?B B pa3B HTl1H 
yJHCti ttoro peMCCJla .  Ky3HeUbJ M HHYCHHCKOH KOT.nOa H H bl H 

Bbl 4aCTO ynoTpe6Jlfl.lli .n.
l�

a BH.n.a TCpMoo6pa6oTK ll 
RfKYIO H TBCP.llYIO 3aKa.riKy . .  0o.n.6op MeTa.wa JlJI H no
OBOK B 38BHCHMOCTH OT tPYHJ<UHOH8JlbHOrO tta3Ha4CHHfl 113-
enHff 6wJJ 3.n.ecb 6oJJee .UHcpcpepeH uHpoaa11HblM , 4eM tta A.'1 -
ae. TaK, npH 113roTOBJJCH H H  opy.uHii TpyJla H opy>1<1rn, KaK 
qHTaeT Xoattr Batt KxoaH .  >KeJJe3o B006U.Le He n p HMCHH
OCb �0• H ,  11ao6opOT, H3!lC.'1 HH t ueJJ bHOCTaJ!bHOH �OHCTpyK

nHeii 6b1Mi m 11pOKO pacnpoCTp3HCllbl. 
Cpellll naMHTHHKOB 3aua.n.ttoii 01611pH, HCCJ1e.n.0Ba H H blX 

eranJ1orp acjn1 t1ecKH ,  H3BCCTeH THMHpR3CBCKHH MOrHJl bH HK, 
pacnono>1<eHHblH B TOMCKOM npH06be H JlaTHpy!OULHMCfl KOH
llOM I Tb!C. H.  3. no.n.asJJHIOU.La51 Macca H a XO.!J.OK norpe6aJJb

wx KOMnJJeKCOB H3fOTOBJICHa H3 Hll3KOyrJJepOJlHCTOH CTBJIH 
)l(eJle3 a. 11, ttao6opOT, .ll.OBOJlbHO pe.n.Ko ( 2  3K3. H3 39) 

acTpetiaJOTCH 113.n.eJ11rn H3 ab1co1<0yfJ1 epo.n.HcToi1 cran11. Me
Dnn, ynoTpe6JI HeM bl i1 B KY3HC4 l!OM npOH3BOJlCTBe, KaK n pa
BILllO, no.aBeprancH npeiI.Bap HTeJl bHOH o6pa6oTKe c UCJl blO 
O'IHtUeHHff ero OT w.riaKOBblX npHMecei1, n03TOMY nOKOBOK 
83 3arpl13HeHHOf0 MCTan.ria HCMHOfO. J.13 TCXHOo110fH4CCKHX 
onepauHii,  yJ1y4 wa10ULHx Ka4ecrno KY3HC4HblX H3.ll.CJIHH ,  
TPH>KJlbl 3acjrnKCMpOBatta o.n11ocTopoHHflH ueMe1na uHH. Ky3-
Het!Hoii caapKH H TepMH4eCKOi·\ o6pa60Tl<H B MaTepHaJJax 
MOl'HJlbHH.Ka He o6ttapy>KeHO. J.1, H8KOHeu, nOCJie.n.ttee, 4TO 
Xote.1ocb 6bl OTMeTHTb, 3TO ;J.OBOJl bHO B �COKHH n poueHT ( 1 5 % )  
BaxoA�K. B CTPYKType KOTOpbrx HMCIOTCH H HTp H,nbl >1<ene3a. 

CoBep wett HO HHble pe::iyJl bTBTbl J.l,8J1 H TCXHOJIOrH4eCKHe �CCJJeJJ.oBaHRH Bew.ei:i E.1b1KaeBcKoro Kna.n.a, nai1.n.ettHoro a peAHeM CT pHTOMbe, B6J1H3H KeMepoaa 1 1 .  KoJJJJeKUHH .n.aTHpyeTrn VI I I-IX BB. �2 J.13.n.en H H  E.11bIKaeBcKoi1 KOJJJJeK--
• 39 TaM lKe, c. 1 22. 
•o TT

aM ,e, c. 1 23. 41 aM lKe. 
'1>1. 3 H H ii K o e  H. M. TexHOJIOrHR npOHJBOJlCTBa l1<e.1eJHblX npeAMeu' c. 1 0&- 1 14 

� M o r  H .1 b H 11 K o  8 B. A. EnblKaescKaR KOJlneKU.HSJ ToMCKoro YHH· 
Tera.- CA, 1 968, N2 I ,  c. 263-268. 
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UHH noKa3hIB alOT 60.'lee BhJCOKHH yposeHb KY3He1rnoro np 
H3BOJJ.CTBa, He>KeJJH 1rn A.rnae. TaKoe 3aKJJI04CHHe B hITeKa 
npe>KJJ.e scero H3 TOro, 4TO 3,necb HMe.TI H WHpOKOe npHM 
HCHHe nporpeccH B H ble KOllCTPYKTHBHhle cxeMbl - csap 
>Ke.n e3a H CTaJHf, TepMHlfecKaH o6pa60TKa CTaJJbHblX H3Jl 
JJ HH.  CTpH H3rOTOBJJCHHH Tex KaTeropHH no.ueJJ OK, K KOTOp 
npC,llbHBJJHJlHCb B blCOKHe Tpe6osaHHH B 3KCnJJyaTaUHH (Meq 
KHH>KaJJ bl, HO}IUI ) '  M eCTHble KY3HeUhl, KaK n p al3HJJO, rrpHM 
HH.llH B blCOKOKalfecTBeHHblH MCT3JJJJ . _ X a p aKTepHblM )J.JI H Aa 
HOfO naMHTHHKa HSJJHeTCH LJ.eJJCHanpasJJeHHOe HCnOJJb30B 
HHe >KeJJe3a H p a3JJ H4HblX copTOB CT3JI H .  

TexHOJJOrHH KY3He4H0f0 peMecJJa Ha nanbHeM 80CTO 
H3Becrna no M arep HaJiaM Wai1rHHCKOro ropo.umua, .uar 
ponattHblX X I I  s. 4 KaK nOKa3bJBalOT HccJJe.uosaHHH B. 
JleHbKOBa, 4>KYP 4>KeHCKHe peMecJJeHHHKH 6bJJJ H OCHaw.e 
60JJ bW H M  Ha6opOM 1<y3He4HOrO H HCTpyMeHTa 4 4 ,  lfTO B blrO 
HblM o6pa30M orJJ Hlfaer Hx or KY3Heuos AJJraH, TaK K 
apxeoJJOrHlfeCKHe H 3THOrpacpH4eCKHe HCT04HHKH CBH 
TeJJ bCTBYIOT 0 He60JJ bWOM Ha6ope KY3HC4HOro H H CTpyMeH 
y K04eBHHKOB lO>KHOH C116HpH soo6 w.e H Ha AJJrne s 4a 
HOCTH. TexttHKa o6pa60TKH 4epHoro MeTaJJJJa y 4>KYP 4)f(eH 
JJ.OCTHrJJa BbJCOKOH cTeneH H pa3BHTHH. PeMecJJettHHKH ocs 
JJH npOH3BOJJ.cTBO H JJHTbe 4yry11a, KY3He4HYIO KOBKY H cnap 
n a i1Ky, repMH4CCKYIO o6pa60TKY CT3JIH 45• • 

J111TepecHhie pe3yn bT3Tbl ,11.anH MeraJJJJOrpacp11 4ecK11e H 
cJJe.uosaHHH MarepHanos HMCHbKOBCKOii KYJJbTYPbl ( I V  
VI I as.) , naMHTHHKM KOTopoi1 ocTaBHJJO oce.uJJoe 3eMne.u 
4eCKO-c KoTosoJJ.4ecKoe H a ccJJeHHe HH>KHero f1pHKaMbSI 
TexHOJJorn4ecKoe 113y4e11He KY3HC4HOH rrpo.nyKUHH noKa3a 
4TO B Ka4eCTBe CblpbH 3.uecb H COOJJb30B3JJ HCb )f(eJJe30 H CT 
c pa3.fl H4HbIM cOJJ.ep>KaHHeM yrnepoJJ.a. MexaHH4ecKa51 
pa60TK3 MeT3JJJJa ,llOCTHrJJa ,11.0CTaT04HO BblCOKOro ypoB 
::ho xcipowo 11.0KyMeHTHpyercH MeJJ KHM H paBHOM ep H blM 3 
HOM, OTCYTCTBHeM cne.JJ.OB neperpesa H 11aKJ1ena . Oco6 
ycnexOB JJ.OCTHrJJH KY3HeUhl B o6JJ acTH TepMoo6pa6oTKH C'ra 
YlccJJe.uosare.n ffMli 3acpHKCMposaHO HeCKOJlbKO B H.llOB 
KaJJ K H :  Tsep.uaH, 3aKaJJKa c ornycKOM H M Sl rKaH. Cpe.n.H Jl 
rHx rexHOJJOrH4eCKHX npHeMOB, YJJY4Wa 10w.11x MexaHH 

43 J1 e H b K o e  B. LI.. MeT3J1J1yprHS1 H MeraJ1J1006pa60TKa .. ., c. 103-1 
44 TaM lKe, c. 1 13. 
45 TaM lKe, c. 162. 
46 C T  a p O C T H H 0. H.,  X 0 M y T O B a Jl. C. )l(.eJte3006pa6oTK 

nJteMeH HMettbKOBCKOii KYJ1bTyp1>1.- CA, 1981. N2 3, c. 208-2 1 7. 
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CKlfe csOHCTBa H 3,llCJI HH , 113penKa npHMCHH.11acb csapKa >Ke
ne3a co cra.1Jb10. 

Ope,!!.cTaBJJHeTCH He6C3blHTCpec HblM np HBecnl OCHOBHble 
xapaKrepHCTHKH MeTaJJJJ006pa6oTKH B npesttei1 PycH, T3K 
K8K JI.pesHepyccKoe peMeCJJO H BJlfleTCH CBOeo6pa3HblM 3T3-
noHOM B03MO)l{HOcTeii p a3DHTHH KY3HC4HOro peMecJJ a  s ::>noxy 
patttter� cpe.JJ.HCBeKOBbH. no MHeHHIO 5. A. KOJJ4HHa,  �pesHe
pyccKHH M3T�p H aJJ no.upa311.eJJ HeTCH Ha Ka 4ecTBeHHb!H H He
K84ecTBeH HhlH. K K a t1ecTBeHHOMY 1111settTap10 OTHOCHJJHCb 

T a 6 n H U 3 5 
PacnpoctpatteHHe TeXHOJIOrH'lecKHX cxeM K)'3He<1Hb1X H3AeJIHii 

B apxeonorH11ecKHX OaMSITHHKax paHHero cpeJJ,HeseteoBbR 

naMSITHHKH 

J.lpeettRR Pych 

EJ11>1KaeecKHii KJta,u. 

AJ1Tai1 

THMHpll3eBCKHH MOrHJlbltHK 

- <rncroe lKeJte30; 

- Hll3KOYrJ1epoi1HCT8SI 
CT3Jtb; 

llBYXCJIOHH3ll ceapKa; 

BblCOKOyrnepo,u.HCTa A CTaJth; 

- nORepxHOCTHaSI ueMeHT8 UHR; 

- M HOl'OCJIOHH8R csapKa; 

vm A3M3CK; 

CID - naRHllC MeJJ.bK>; 

§ - BCTpe<raerrn pe.u.Ko; 

IIIIII scrpe4aeTCSI 4 3CTO; 

D He ecrpe4aercR. 

- TepM1t4ecKH o6pa6oTattHaR 
CT3Jlb; 
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Me4 H ,  ca6JJH, Kdnbfl, KHH}K8Jlbl, cep n bl,  HO>KH, TOnOpbl H T. 
K tteKa4ecrBeHHOMY - rno3.11.11. CK06b1, uenH, MOJJOTKH, KJTelJ.l 
H T. n .  n pH KOBKe K a4eCTBeHHblX 113.11.eJJ H H  OCHOBHOH TeXHOJI 
rHeii H3fOTOBJJeHHfl 6 blJ18 CB8p!<a CT8.1bHOro JleJBHfl c >KeJie 
HOH OCHOBO H. no1106Hafl TeXHOJJonrn 38cpHKCHposatta y 57 
noKOBOK 4 7• Beplll HHOH 1<y31-1el! HOH rexttHKH fl BHJJOCb OBJ! 
.11.ettHe CJJO>KHOY30p4aroi1 ceapKOH - .ll.8M8CKOM. Ha BTopo 
MeCTe no n p HMet1e11HIO H8 XO.ll.HJ10Cb H3fOT0BJieHHe ue.IJbH 
CT8JlbHblX H3JleJI H H  c KOHUeHrp amieii yrnepOJl.8 0,5-0,9% 4 
OnepaUHfl noeepxHocrnoii ue..,eHra uHH HC nOJTY4HJia wHp 
KOro pacn pocr p a HeHHfl 49.  Oco61>1x ycnexoB KY3HeuhI Jl.06 
JJHCb B oen a)l.eH1rn pe>KHM8MH repM_oo6pa6oTKH .  HcxoAfl H 
reXHH4eCKOH He06XOJ1.HMOCTH, ynoTpe6JJflJlli M5lrKYIO HJI 
TBepJ1.y10 3aKaJIKY H 3aKaJIKY c oTnycKOM 50 . Ba)KHhIM JI.OCTH 
>KeHHeM .11.peBHepyccKHX peMeCJieHHHKOB flBHJIOCb ropHOB 
n a flHHe Mell.b!O H >KCJ1e3a, 11 craJTH. KaqecrBeHHhIM HJJH 06b1 
HblH rrnseHT8pb H3rOTOB.�f!JICfl TOJl bKO 113 KpH4HOf0 >KeJie3 
H orpaHH4HB8JICfl MeTOJl.8MH cso60Jl.HOH KY3He4HOH KOBKH 5 

J13 npHBe.11.eH11oro conocTa BJJe11.115J TeXHHKH KY3He4HO 
peMecJJa pa3JJ H 4Hhrx KYJibTYP 3noxH patt ttero cpeJ1.HeBeKos 
BhlflCHfleTcfl , 4TO no ypoBHIO KY3He4HOH rexHHKH MO>KHO B 
)J.eJIHTb 4 rpynnbl naMf!THHKOB, K8>1<J1.351 H3 KOTOpblX HMe 
MHoro o6w.Hx 4epT B MeTaJJJJOo6pa6oTKe. Heo6xOJ1.HMO o 
MeTHTb, 4TO .ll.!lfl BblJl.eJJeHHblX rpynn xapaKrepeH npHMep 
OJl.H Ha KO Bbl H ypoBeH b COUH 3Jl bH0-3KOHOMH 4eCKOrO p 33B HT 
o6w.ecrsa . 

HaH60JJhWHX ycnexoB KY3He4uoe peMeCJio .ll.OCTHrJJo 
oceJl.JJOrO HaceJJeHHfl c 3eMJ1 eJ1.eJib4ecKO-CKOTOBOJl.4eCKHM x 
3flHCTBeHHbIM YKJTanoM (I-IJ rpynnh1), a oco6eHHOCTH Ta 
r.ll.e weJI rrpouecc CKJ1 8Jl.blB8HHfl ropoAOB. Pa3BHTHJO KY3He 
ttoro peMecn a y oceJ1.JIOro ttaceneHHfl cnoco6cTBOBaJ10 
o6cTOS!TeJibCTBO, 4TO Ji.06b148 H o6pa60TK8 MeT8JIJJa f!BJI 
JJHCb B8>KHei1wei1 COCT3BHOH 48CTblO X03f!HCTB8, OT creneH 
pa3BHTH51 KOTOpoi\ 3 8 BHCeJl rexHH4eCKHH ypoeeHb scero n p 
H3BOJl.CTB8 B UeJJOM. 

1'1Hoe 3H a l!eH He KY3Hel!ttoe peMecJio HMeJI o e K04eBHH4 
cKOH cpene. HeJaBHCHMOCTb KOlleBoro x03f!Hcrea OT TexH 
4ecKHX .ll.OCTH>KeHH H ,  OTCYTCTBHe ll,OJJroepeMeHHblX n oceJieH 

47 K o  J1 'l H H 5. A. 4epHaH MeTaJJJJyprnH ... , c. 1 84. 
18 TaM )l(e, c. 1 86. 
49 TaM >Ke, c. 1 84. 
50 TaM >Ke, c. 1 87. 
51 TaM )l(e, c. 70, 1 86. 
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e.nonpe.11.e.n 1rno OTCTa B8HHe TeM rt OB p 83BHTIH! MeT8JIJI0-ng a6oTKH no cpaBHeHHJO c oceLI.JJblMH 3eMJie.11.eJ1bUaMH . 
0 p 

JlosO.�bHO HH3KHH yposeHb TeXHOJIOfHH MeT3JIJI006pa6a

alOW.ero npOH3BOll.CTB8 HMeJJO T 8e>KHOe 1rnceJ1ettHe, 0CT3-

�:!wee THMHpfl3escKHH MOrHJJbHHK. Cafl3aHO 3TO, eepoHT-

0 c 3 aMe.L1.J1eHHblM pOCTOM n pOH3BOJ1.HTeJi bHblX CHJI o6w.ecr-
H • I sa .11.aHHOfO perHOHa B KOHUe TblC. H .  3. 

T JJ A B A  Ill 

PEM E CJlO 11 PEMECJlE H H H KH 
B CO U H AJlb H0-3 KO HOM H 4 E CKO A CTPYKTYPE 

AJlTA A CKHX n JJ E M E H  

CouHaJJbH0-3KOHOMH4ecKa51 HCTOpHSl A.riTast VI-X e s .  
6 b1Jl a  reCHo CBfl38Ha c HcroptteA nneMeH UeuTpaJibHOK A3HH. 
B Vl-X BB. e UettTpanbttoi1 A3HH o6HT8JJH nJieMetta K04eB
HHKOB, Tepp1nopr-rn K04eBHH KOTOpblX pacn pocrpaHf!Jl8Cb H 8  
CaHHbl, AnTaii H p a iiOHbl, npHMbIKaJOtU.He K Caf!HCKHM H 
MTaiicKHM ropaM c cesepa. r JiaBHYJO pOJJb cpell.H H H X  HrpaJ111 
JlB8 KpyrrHblX 06'be.ll.HHeHHfl T!OpKOfl3bl4HblX K04eB blX nJJe
MeH - TeJTe H Tyr10, rrepe>K HB8JOlllHX s 31'0 BpeMfl npouecc 
nepeblx rocy.11.apcTBeH HhlX cpopMHposattHii. 

B .1)52 r. B pe3yJJbTaTe pa3rp0Ma rocnOJl.CTBa >Ky>Kattel1 
B03HHK.'JO nepeoe Kpyn Hoe rocy.L1.apcTBo T!OpKos - T!OpK 
CKHH KarattaT, Sl,!1.pOM KOTOporo flBHJIHCh T!OpKOH3bll'.{Hbte nne
MeHa AJITaH 1 •  flon. BJl8CTblO T!OpOK OKa38JJ8Cb orpOMH8Sl 
TeppHTOpHH OT 3 a na.uHOH MaH4>1<YPHH AO Hpatta H Btt3aHTHH. 
0AH8Ko MHoroJieTHHe eOHHbl c TattcKOH HMnepHeH H Me}f{J1.0-
YCOOHb!e KOHcpJJl-t KTbl n pHBeJJH K rn6enH rocyJ1.apcr e a .  B 744 r .  
ORo npeKpaTHJIO cBoe cywecTBosatt11e. Cyw.ecraoBattHe T!OpK
CKoro Karattara HMeJIO noJJO>KHTeJJbHOe 3Ha4eHHe, cnoco6cr-
8YH KOHCOJIHJl.a u.1111 T!OpKcKHx nJieMeH H cpopMHpoeaHHIO p H.11.a 
TIOpKOfl3bl4HblX ttapOJi.HOCTeii, B TOM 4Hcne Ha AnTae. 

Ha CMetty T10pKcK0My Karattary npH WJJO rocyJJ,apcTBo 
YArypoe (745-840 rr.) , sKJIJOllHBwee B ceoii cocTae Tep
PHTopH10 COBpeMeHHOH MoH rOJi liH H TyBbl . nneMeHa AJJT3S! 
Q'a.n11 Jl.8HHHK8MH yArypcKHX xaHOB 2 . 

I 
2 Q o T a n o e Jl. n . O'!epKH no HcropHH ... , c. 82. 

CTOpKH CH6HpH.- M.; JI., 1968, c. 284. 
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B 840 r. YiirypcKHH KarattaT 6 bIJI p a3rpOMJ1eH .n.peeHHM 
x a Kaca M H ,  e xo.n.e 3aeoeeaTeJ1bHblX noxo.noB KOTOpbtX o6pa 
30BaJIOCb orpoMttOe .npeettexaKaccKoe rocy.napcTBo - Kh1p 
rbl3CKHH  KaraHaT,  BKJII04HBlllee B ceoi-i cocTae AiITai-i 11 er 
cesepHble CTenHble npe.llrOpbfl. 0.n.HaKO B CBfl3H c KOHCOJI 
.n.au11ei-i KHMaKCKOH cj>e.nepa1.1,HH nJieMett K KOHUY IX B . .npeBttlf 
xaKaCbl, BepOflTHO, 6blCTp0 yTpaTHJJH nOJIHTH 4eCKHe rocno 
CTBO Ha A.11Tae, yCTynHB  ero KHMaKO·KHnYaKaM, BJia.nettH 
KOTOpblX B IX-X BB.  ,llOXO,llHJI H .no MottrOJibCKoro AJITafl 

noJIHTH4ecKafl opraHH3aurrn TIOpKCKOro, Yi-irypCKOr 
Kb1prb13CKOro Kara ttaTos H K11MaKcKoro o6be,llHHeHHfl, B c 
CTas KOTOpb1x B VI-X BB .  BXOJI.HJI A:ITaH,  npe,llcTaBJiflJI 
co6oi-i cpaKrnYecKH pat t ttecj>eoJI.aJihHhJe rocy.napcTBeHtth1e o 
pa30BaHHfl ,  BO rJi a se KOTOpb!X H3XO.ll.11JlHCb Kara11 bl c HaCJie 
CTBeHllOH BJ13CTbl0 4 • 

OcttoaoH cp eo.L1.aJ1bttb1x OTttowettHH K04eBblX ttapO.ll.OB fl 
JlflJiaCb MOHOnOJllrn Ha 3eMJIIO, HCn OJJb3YeM ylO K 3 K  n acT6H 
BepxOBHhlM co6cTBett HHKOM H p acnopHJl.HTeJJeM scex 3eM 
flBJlflJICfl KaraH. no ero yKa3aHHIO nOJI.BJJaCTHOe ttaceJTeH 
06JTaraJJOCb nOBHHHOCTHMH.  4JJeHbl npaBfl lllero KaraHCKO 
po.n.a o6na.naJJH B blCWH M H  soettHblMH H a.nMHllHCTp3THBHbl 
nocraMH, B blCTynafl,  K a K  npasHJJO, B Ka4eCTBe y,neJl bH 
co6crBeHHHKOB H p acnopfl,nHTeJJeH OTBe.nettHblX HM K04eBHii 
OoMHMO npaBflllleii apHCTOKpaTHH cy llleCTBoeana MeCTH 
pon.oBafl 3 H 3Tb. B TeKcre n a MHTHHKa MornJJfl H  XaHy rocn 
CTBYIOlllafl  npoCJJOHKa nJJeMeH, sxo,n11B1m1x a .npeB ttenop 
CKHH KarattaT, HMettyeTCfl TepMHHOM «6er»: « O p 11 socwe 
BHH H a  npecTOJI MOero OTUa X a tta CJTaBHble TypeuKHe 6 
(pacnoJJO>KHJJHCb?) B c11 eny10llleM nopHJtKe. Oo3a,nH ( 
3anane) Tap.n.yw 6ertt c KyM lJypoM so rJJ ase, B 3a 
Wananb1T 6ern; Bnepen11 (Ha  socroKe) To11ec 6erH, c A 
Ta pKaHOM . . .  CKOJJbKO cJTaBHbtX 6eros, npm111Mafl no.n.,naHCT 
MOeMy OTUY Xatty ... BbJCOKYIO xsa11y B03.ll.aJJH ... » 6.  MecrH 
3tt aTb, 6er11, 06H3atta 6b1J1 a nocTaBJJflTb .nattb Karatty. B c 
4ae OTKa3a OT HC110JJ HeHH51 nOBHHHOCTH nO,nBJJaCTHble n 
M etta no.nsepramtcb KapaTeJJhHbIM MepaM. l1ttTepecHbJe c 
.n.eHHfl 06 3TOM HMelOTCfl s .npestter10p1<cKHX TeKcTax . TaK 
MorHJTflH  Xatte coo6lllaeTcH : « Korna MHe 6b1.r10 .D,san.u 

3 CTenH Espa3Hll ... , c .  30, 3 1 .  
4 Ta M >t<e, c. 3 1 .  
5 HCTOpHR CH6HpH .. . ,  c .  280; n JI e T H e B a 

aeKOBbR .... c. 69, 89, 92. 97. 
6 6 e p 11 w T a  M A. H. BoJHHKHOBeHHe KJJaccos H rocyAapCTsa .... c. 
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(JleBflTb?) JJeT, 6b1JT {tteKTo) bl,nh1KyT 5acMaJJos, MOH orylll 
(eaccaJJ ) , MOH ( ? )  no.n.D.aHHblH .  Oporns ttero fl ABHHYJJCfl , 
rat< KaK oH  tte nocb1J1aJ1 KapaeaHa (c JI.8HbJO) » 7. 

OpHMafl e.'laCTb npencTaBHTCJJCH po.non11eMeHHOH sep

xyWKH. OCH0Bb!BaBW3f!Cfl Ha soeHHOH cy6op,llH H a UHH, nJJe
MeHllblX Tp3Jl.HUH51X I I  o6bl4110M npase, no3BOJ151Jl3 HM npH· 
cea11saTb npH6aB04Hblii npo.11.yKT pR.!lOBblx K04eBHHKOB B 
BH.ne w11pOKO H3BCCT HhlX pa3.Hl4HblX n pHHOWCHHH, nepe.na4H 
o6e.n.ueBllll1'.\11 <.:OO.'Je\tel!HHKaM Ha Bbmac CKOTa, H a HM a  n acry
XOB H T .J.. 3Kcn.'lyaTa1v1fl pH.ll.OBblX KOYeBHHKOB 6w1a rnaB
HblM ucT04HHKO:'Y1 HMY lllCCTBeHHOi1 .nucpcj>epettuHaUHH ttace
JJeHHfl. CHJJbHafl HM)' lllecrae11 naH 11 couHaJJ bHaH Jl.HcpcflepeH
UHaUHfl OOYCJJ0BMJT11 H a l!3.110 npOlleCCOB KJ1accoo6pa30BaHH51, 
OCHOBOil KOTOpblX flBJ!.naCb LtaCTHafl  C06CTBClHiOCTb H a  cpen-
crea npOH3BO.llCTBa,  n pe>1<.ne scero, CKOT. 

0 cyllleCTBOBa H H H  48CTHOH co6cTBeHHOCTH Ha CKOT B 
11peeHeT10pKCKOM o6mecrnc CBH.UCTeJJbCTBYIOT KHTa HCKHe 
xpottHKH: « Ha no., rnwtteM cKOTe aoo6llle KJJaJtyT MeTKH (Taa
po, TaMra) ;  H XOTfl B no.11e, npHcTa HeT K 4)l>KOMy, HHKTO 
Re B03b\H�T ero». JI106afl Kpa>1<a cKora Kapa11ach no y ro,10B
HtiM 3aKOHa\o! ..'1.eC51THKparnblM WTpacpoM HJIH .n.a >Ke CMepTblO 8 .  
3aKpen.1e1111e 43CTHOii co6CTB('HHOCTH H a  CKOT 03Ha'la.'TO pa3. JI O>KeH HC nepB06blTH0·06UlHH H bf\ OTHOWCH HH,  T3K KaK .ne
Jl3JIO B03MO>KHbL\I ncn0.1 b30B811He npH6aB04 HOro npo.nyKTa 
nporns npOH3BO.ll.HTe.r n, n.,151 ero 3Kcn11yaTau1111 H yrn ereH H H  9. 

06llleCTBeH n a H  JJ.Hcj>cflepeH uHaUHfl a11Ta ikKoro ttaceJTeHH51 
noaTBep)f{aaeTcH apxeoJJOrH4CCKHMH MaTep 11 aJ1 a M H .  TaK, 
Rpe.11,crns11TeJ1H p O.llOBOii 3H<lTH norpe6a,1 HCb B 60JJbWHX Kypra Ha� c l\IHOf0411C.'lCH H bl �I H pOCKOWHblM HHBeHTapeM, 3a. 'laCT) IO B conpOBO>K,!1.eHHfl 3aBHCllMblX JllOJl,eH HJIH pa6os. 

Oc11oatthlM H 11po113aon1neJJ fl M H  MaTepHa.'lbttblX 6JTar HB· JUIJUtcb P H.!I.OBbIC J<04CBH BKH. BenywHe co6cTBettHoe x03fl H· �BHO Ha �paBax 48CT110H co6crseHHOCTl1. 3TOT M H0f04HCJleH-C .� O H  Hace11ettH H xopowo xapaK"rep113yeTc5! apxeoJ1orn:ecKHMH na MflTHHKa MM A.nTaH. 0 orpe6CHH 51 pH,nOBblX K04CB· 
c HKoa npellCT8BJl51 10T co6oi-i He60JlbWHe KaMCH Hble KypraHbl 

ae 'lerbipexyro.'lbHOH rpVHTOBOi1 'Y!OrHJJOH H HC6oraTblM HH· HTape1.1. Ha.Ht4 11e y norpe6eHHblX opy>KJiSl C BHLleTeJTbCTBYCT 
-----

7 8 �aM >KC, C. 880. 
' 3 H 4 Y P H H H. 5I Co6pa11He cse.aeHHH .. ., c. 215, 230. 

�YAa 
It r e  .1 b c ct>. flpo11cxo>KJlet1HC ceM bH, 43CTHOii co6CTBeHHOCTH H 

PCTsa.- MapKc K .• 311re.%c <I> . C04. 2-e H3A., T. 2 1 ,  c. 1 13. 
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0 TOM, YTO n p H  >KH3HH OHH COCTaB.'l fl.TJH CJIO H  H e3 a BHCHMO 
HaceJJeHHR,  no BCeH B H.ll.HMOCTH , H.ll.eHTH 4 H blH TaK Ha 3b!Ba 

MblH «Kara budun» .ll.peBHeTIO�KCKoro K a raHaTa u roe 
.napcTBa eH11ceikKHX KblprbI30B I . 

AHaJ1113 n o rpe6aJJbHoro HHBeHTapR 11 MecTOnOJJO>Ke!i 
OT.ll.eJl bHblX 3axopoHeHHH CBH.ll.eTeJJ bCTBYIOT, 4TO B aJJTaHCK 
o6wecTBe KpOMe cso6o.nHoro H acen eH11R cywecTBoaa.ria onp 
.nen e H ttaH rp ynna 3aBHCHMbIX J110.ll.ei1, He Ben.yw11x co6cTBe 
Haro X03RikTBa, a HaXO.ll.HUlHXCR B yCJ1 y>1<eHHH y H aH60JJ 
COCTOHTen bH blX conJTeMeH H HKOB 1 1 •  01rn 3 a 1HIM aJJ a HH3W 
cTyneHH couuaJJ bHOH JJeCTH HUbI aJJTai1cr:oro o6wecTaa . 

OcttOBHOH cou1rnJ1bHO-npoH3ao.ncTBeHHOH e.n H H H uei'.i K 
l!eBHHKOB-CKOTOBO.ll.OB RBJIRJJacb K04eaaR 06w1rna, COCTOSI 
w a H  H e  TOJl bKO H3 p O.UCTBeHHblX, H O  11 Hepo.ncTBeH HblX ceMe 
0H a npe.ll.CTaBJJHJJa co6oH 06be.ll.HHeHHe K04eBHHKOB, Be.ll 
UlHX CaMOCTOHTeJJ bHOe X03HHCTBO Ha npaaax YaCTHOH co6 
BeH HOCTH H CBR3 a H H blX o6weii co6cTBCH llOCTblO Ha KOYeB 

� 1 2  H nacT611wa . Bo sn a.neHHH OT.ne.i1 bH bIX ceMeH H axo.nHJJH 
CKOT, opy.ll.llR Tpy.na, pa3JJ H4HaH yTBapb, npOH3BO.ll.CTBeHH 
11 )l( HJJbJe coopy)l(eHHH. 

TaKHM d6pa30M, aJJTaHcKoe o6wecTBO VI-X B B .  ttax 
.ll.HJJOCb H a  3Ta11 e c KJJ a.ll.bI B 8 H H H  H pa3BHTHH YaCTHOH co6eTBe 
HOCTH, KJJaceos H roey.ll.apcTBa. 0.ll.HaKO B UeJJOM .ll.JJ H KO'! 
BbIX nJJeMeH cpeJJ.tteseKOBbH 6hIJJa xapaKTepHa 3aMe.n.1e 
HOeTh npoueecoB KJJaccoo6pa30BaHIH1 11 .ll.JJHTeJJ bHOe nep 

n.rieTeHHe cj>eo.naJJbHblX OTHOWeHHH c naTpHapxaJJbHblMH I 
noeJJe.nHee O f> O HBJJHJJOCb B OCT8TKaX p O.ll.OOJJeMeHHblX OTH 
weHHH, Tpa.ll. H UJIOHHOM rOCllO.ll.CTBe n.TJeMCHHblX BO)l(.ll.eH, c 
xpa HeHHH 06UlHHbl. 

Cy IUecraeH HOH oco6ett11ocTb10 3KOHOM HKH KOYeB HHK 
epe.ll.HeBeKOBbH 6hlJJO roenO.ll.CTBO HaTy paJJbHOro X03 HHCTB 
eyTb KOTOporo cOeTOHJJa B TOM ,  4TO Bee He06XOJ].HMble JlJI 
noTpe6JJett1rn npOJJ.YKTbl co3.n.a BaJJHCb B H YTPH K a>K.ll.Oro x 
3RHcTBa . « n p H  HaTypaJJbHOM X03H HcTBe,- n 11caJJ B. 11 .  J1 
H H H ,- 06IUeCTBO COCTOR.IJO 113 M a CCbl OJ].HOpOJl.HblX X03HHC 
BeHHblX eJ]. H H H U  .. . H Ka>KJ].aH TaKaR eJJ.HHHUa npOH3BO.ll.ll 
Bee B H.ll.bl X03 R HCTBeHHblX pa60T, Hal!HHaH OT JJ.06blBaH 

1° K H c e n  e s  C. B. ,llpesmu1 HCTOpHH ... , c. 596-598. 1 1  TaM lKe, c. 535. 12 n 0 T a  n 0 B JI. n. 0 CYW.HOCTH naTpHapxanbH0-4>eO.ll8JlbHblX 
HOWeHHii y KO<tee1>1x Hapo,llOB Cpe.1U1eii A3HH H Ka3axcratta.- B KH.: M 
repHanbl ttay<tHOii ceccHH, nocs11w.eHHOii HCTOpHH Cpe..a.tteii A3HH 11 Ka3 
cratta s .llOOKTH6pbCKHii nepHOJl.- TawKeHT, 1 955. c. 26, 28. 

13 n JI e T H  e B a c. A. Ko<teBHHKH cpe,llHeseKOBbH ... , c. 38. 
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° K O H 4 8 °  OKOHYaTeJTbHOH n o.nroTOBKOli 
Pa3HblX B lill.OB eblpbn H n 

6 1 4 
HX " norpe .1eHHIO» . 

· 31\0HOMHKa KOYeBHHKOB A.ina H  npeJJ.eTaBMIJJa co6ot1 

·o:>.tnJJeKCHOe X03HikTB0 - CKOTOBO.ll.CTBO. OXOTY H 3eMJ1e

K • , e 1 &  OcHOBY xo3 HJ1crneH HO H  .neHTe.TJbl!OeTH ttaceJJ e H H H  
Jle.1h . . 
cocraBJHJ.10 KOYeaoe 3KCTeHeHBHOe CKOTOBO)lCTBO, H a KJJ 3 -

,.1blB8Billee OTneYaTOK Ha BeCb 06pa3 >KH3Hll H 3 aHHTHH JJIO

;ieiL OHo npennoJJara.10 ce3011Hbie nepeK04eBKH BMecTe co 

CKOTO\I ,  H8XO.ll.HBWHl\!Cfl Kpyrn orOJJ.H4HO Ha OO)lHO)KHOM K OpM y. 

Ko4eao ii  06pa3 >KH31Ht n O.ll.TBep >1<JJ.ae-rcR n H CbMeHHbIMH CBH

AeTeJlbCTBaMH KHTaHCKHX xpoHHK Beiiwy, TaHwy, CHHbTaHwy, 

r.D.e roaopHJIOCb, 4TO nJJeMeHa TeJJe H Tyr!O, K04eBbH KOTOpblX 

pacnpoCTpa H H.ri HCb Ha TeppHTOpHH AJTTa H ,  )l( HJJH B n a.TJ aTK a x .  

JJH6o BOHJJOYHblX !OpTax, 3aHH MaJJ11ch CI<OTOBOJlCTBOM , nep
1
�

x0Afl c MeCTa Ha M e CTO, eMOTPfl n o  ll.OCT8TKY B Tpaae H BOJJ.e . 

0 3a rOTOBKe KOpMOB B He31-Ja4I!TeJJbH blX KOJI HYeCTBaX CBH

Aere.1beTBYIOT H a XO.ll.KH }l< f)'TOB cyxoro ce11a B .ll.peBHeTIOpK

CKOM rrorpe6ett1rn B Tyse. �h 11orpacp114ecKIH� HCTOYHHKH n o

K83b1Ba!OT, 4TO nOJJ.06HbIH cnoco6 3a roTOBKH cett a ,  KOrJJ.a co

psattttaR HJJ H cpe3a11 tt a H  HO>KOM Tp aBa csHsa.nacb B >Kryrw 

H pa3sewHBaJlaCb JJ.Jl fl x p a HeHiiR H8 .ll.epeBbHX, n p aKTHKOB aJJ 

Cff Ha AJJTa e eIUe s XIX B .  1 7  0 TOM, YTO B 3noxy p a ttHero 

cpeJlHeBeKOBbH KOpM He 3a rOTOBJIHJJl1 B 60J1 b W H X  KOJJ H4CCT

eax. rOBOpRT H a p xeOJJ0rH4CCKHe M8TepHaJJbl , e p e)lH KOTOpblX 
He 38CBllJJ.eTeJJ bCTB088HO H ll OAHOrO cepna liJJ H KOCbl . 

Be.r1.vmee MecTO s X03flHCTBe 3 a H H M a.1 11 JJowa.nh 11 oau,a. 

c CyJlh6
·
a TIOKIO UeJT HKOM H nOJJHOCTblO 3a BHCHT OT oaeu H 

JIOwa.neii»,- no.n.Y ep K H B aJIOCb B ne-ronHcH 1 1!. Pa3BO)lHJJH 

Ta1c+:e K03, Kpyn11b1H poraThlH CKOT H tlKOB 1 9 . OpoJJ.yKTbl 

I I  J1 e H II H B. H. Pa3BHTHe Kan11TaJ1H3Ma B PocCHH.- noJIH co6p. 

COq., T 3, C. 2 1 -22. 16 K H  c e ,1 e B c. B. ,llpeeH!IH llCTOpH!l ... , c. 5 1 1 ,  512; r p 11 3  H 0 B M. n. 

Hcrop1111 ,llpeett11x nJ1eMeH .. .  , c .  1 45- 150; CTen11 Espa3u11 ... , c. 4 1 .  
16 5 11 " y p 11 11 H. 51 .  Co6patt11e cee,lle1111ii . • .  , T. I ,  c .  2 1 4, 22 1 ,  263; 

T. 3, K3pTa 76; f1 O T  a n O B  JI. n :;)r1111<tecKHH COCTaB ... , C. 157, 1 58, 1 75, 
188; HcTOpH!! CH6HpH . . . •  c. 274; CTenH Espa3Hll ... , c. 34; c a  B II H 0 B ,ll. r. 
::hHoeyJlhTYpHble CBff3H Hace.neHH!I Ca11tto-AnTaff s ,llpesHeTIOpKCKOe spe
Nll.- B KH.: T10pKOJ10rH<tecK11ii c6opHHK 1972 r. M .• 1973, c. 34�-343; 
T P H  <I> o 11 o 8 IO. H. 06 3THH<tecKoii npHH3.llJle)l(HOCTH norpe6eHllH c KO

MM ;i,pee11e-r10pKcKoro epeMeHH.- B K11.: T10pKonor11<1ecKHH c6op1111K 1972 r. 

"1)973, c. 351-374. 

1 8  I<. H c e JI e a  c. B. ,llpesHllH 11crop1rn ... , c. 5 1 0. 
19 Hc1opuS1 C116Hp11 ... , c. 275. • • 

TaM >Ke; K y 6 a p e 8 B ,ll. ,llpesHer!OpKCKHH noMllH3JlbHhlll KOMn:tllc Ha Ll,bep-Te6e _ B KH.: ,llpeeH11e KYJ1bTyp1>1 AnTa!I H 3anaAHOH CH
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CKOTOBOllCTB8 H BJJHJJ HCb OCllOBOH 
H3fOTOBJJeHHH o.ne>Kllbl, BOHJJOKa : «mt T a lOTCH MHCOM, Ob 

KYM btc, HOCHT �1exosoe u wepcnrnoe O.ileH H He» 20. Oseu 
JJOUta.ll.e H  n p li HOCHJIH B iKCpTBY y M epwe�1 y ,  .11ap 11.111 Kl1Taii 
CKOMY nsopy n p H  ll.HnJJ OManiqecK11x 11eperosopax 2 1 •  K c 
>1<an e1rn10 , M a Tep HaJJ norpe6etHIH H C B HJJ.eTe.n bCTBa O HCbMeH 
HblX HCT�4HHKOB M 8J10nOK838TCJl b H bl H He .na tOT KOHKpeTHbl 
CBeJlCH H H  0 KOJJ H 'leCTBe H HOM C00THOWeHJ111 >KHBOTHblX 
CTane. 

n pH M HTHB HOe BeJJ.CH He CKOTOB0.U4eCK0fO X03H HCTBa Jl 
Jl 8JJO ero 3 a B ll C H M blM OT CTH X H H H blX 6C,'.1CTBH H ,  oco6eHHO 
3 H M Hee s p eM H ,  11 3n H300Tll H .  B K84CCTBe n p11Mepa M O >KH 
n p 1-1aecn1 cse.n.ett H H ,  3 a n 11 c a H H b1e a Ta H wy orn oc1neJJbH 
TyrlO (627 r. ) :  « B  ceM rony sb111aJ111 r.1y60KtH� CHera . 
CTy>1<1i

2 
M H oro n o r116.�o JJowa.LJ.ei:i 11 oseu; JJ IO.LJ.H TepneJJH r 

JJO.ll» . OT4acn1 n o  3TOH n pH'lHHe, a TaK>1<e c neJJ blO o6e 
ne4eHHH HaceneHHH .ll.OrIOJI HHTeJl bHblMH cpe.ucTB8Mll  nponHTa 
H H H  3 H8lJHTCJJ bHOe M eCTO OT80JU-t.10Cb O XOTe. HaxO.LJ.KH KOCTe 
B 3axopoHeHHHX OOK83b! B a lOT, '!TO OCllOBH blM H n p O M blCJ1 
BblMH >KHBOTHblMli H BJJH:I HCb M apa.1bI. KOCV.1 H ,  ropttble K03.� � . 
11 J10c11 - . B111eCTe c TeM .n.06b1B 8J1 HCb n }  w 11bre 3sepbKH, 
WKypOK KOTOpblX lllHJlli O)le>K)ly. 

BepOHTHo, onpe.n.eJJeH Hyio pOJT b a xo3H HCTBeH H bIX  3a 
llHTHHX 11 rpaJJO H p b160JJOBCTBO. Ha 3TY M bICJTb H 3 BOJJ.HT H 
JJ H 4 He w11p0Ko p a3BHTOH pe4 HOH cHCTeMbl Ha AJJTae, 11306 
JJYIOlUCH p bt60H. 06 3TOM >Ke KpacHopell HBO rosopHT H tj)a 
H30 6p a>1<eH HH p bl6bl cpe.n.u n p OMblc.qOBblX >K H BOTHblX H 
KOCTHHOH 06K.na.llKC nepe.ll.HCH JIYKH ce.uJJa 113 MOfHJJ b H H K  
Kb1.ll.b1p r3 24. -

PH.ll HCT04HHKOB ca11.n.eTeJJbCTBVeT o 3a 11HTH HX anTattcK 
ro ttaceneH HH V I -X BB. JeMne.lle.J! H eM .  0.ll.HaKo n p H  oueHK 
poJJ H n ocJ1e.uttero, .n.yM aeTcH, CJJe.nyeT y4 HTbtBaTb pH.LI. cpat< 
TOpOB. npe>1<.ll.e Bcero, HeC MOTp H H a  H 8JT H4 He TaK H83bJBa 
Mhlx «�peB H Hx Kattanos» B Kyp a i:icKO H CTen11, JlOJJHttax pe 
MaJJbJ H  H 50JJ bWOH Y1JJ br yMeH b 11 .L1.0JJ 11 He pCKl1 Ypcyn, 6 oJJb 
waH 48CTb 11X He 113y4e11a, He .llaTHpOB8 Ha H Ha 3TOM OCH 
B a H H H  He M O>KeT CJJY>K HTb Bec K H M  apryMeHTOM 2!;. Y1CKJ1 

20 6 H 4 y p 11 11  H. 51 .  Co6pauue cse4e11uli ... , T. 1 .  c. 215,  216, 229, 261 
2 1 TaM >1<e, c. 230, 239, 240, 254, 314. 22 TaM >1<e, c. 254. 
23 Hcropusi Cu6upu ... , c. 275. 2• r a B p II n 0 B a  A. A. MornnM!HK Ky1lt>1pr3 .. ., Ta6n. 15,/2. 25 K u c e n e a  C. B. )lpesm111 HcrOpHR . . .• c. 5 1 2-5 1 3. 
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eHHe cocTaBJIHIOT Ka 11a.'l bl Ky p a il cKo�i CTen n ,  OTHOC H M bJe " 26 0 11eHhl�1H K Vl-X B B. H .  3 .  .ll.HaKO Bbl3blBaeT COM He H 11e 

�X 3eM.'le.LJ.C.%4eC K H H  x a p a KTep. n p aKTHKa COBpe�1CHHOfO 

n�.1eBO.J.CTB a B 3TOM p a HOHe, H aXO,!J,51 lUeMC51 Ha B blCOTe OKOJIO 

2000 M H a.!I. ypOBHeM M O p H ,  n OK83blBaer , 4TO XJte6a He ycne

eatoT B bl3pesaTb l:lCJle)lCTBlte KOpOTKOrO s ereTa UllOHHOrO 

nepito 11a. IT03TOM Y  11 x  ce10T 311.ech TOJ1 b1<0 c ueJJ blO 3 a roTOB K H 

3eJJe1t or1 M accb1 .LI.JI 51 CK OT a . He HCKJJ 10L1e110.  4TO 11 ynoM51 HYTb1e 

Kypa iiCKHe opOCHTeJJ bHble Ka HaJJ bl CJJ Y>KHJJH C Kopee JlJIH no

.1Hea ecTecTseH HblX T p a B ,  He>1<e.q H 3eMJJenen H H .  TeM 60.1ee, 

'ITO K0.1H4eCTB0 Bbtn a,n.aeMblX 3,n.ecb oca.LJ.KOB HeBe.� HKO. 4T0 

He MOr.10 He Y4HTblB3'l'bC51 .J.pe s H H M H  CKOTOB0Jl8MH, H y )l<

,D.8JOillW'11iC51 B xopOllleM T p aBOCTOe. 3eM,1C.ll.eJI 1-te )l<e 6blJIO
.' 

no scei't B HJl.HMO('T!I, M eJI K H M ,  0CHOB8HHblM H a  M OTbl>KHOH 

o6pa6oTKe n 04 B bl.  LlosOJJ bHO p e.LJ.KO n poH3BO.LJ.H.11acb scn a wKa 

JeMMI. Ha 3TO yK a31>1a a 10T Haxo.ll.KH Bcero JJlllllb n.syx H a 

KOHel!H HKOB a H.ll.33bIHa - J.lCpeB H H H Oro nJJyra,  HC00Jlb30-27 easwerocH .Ll.JlH p a3p b1XJICH HH no sepxHOCTH JeMJJH ' 11  OJ].HOrO 2ii 
11yryHHOrO .1e M e x a  c OTB aJJOM , Ta HCKOrO T lr n a  . 

OnHcaHHblC OCHOBHbte B HJl.bl X0351HCTBeHHOH neHTe.ll bHOCTH 

cyutccrnosa:rn s TCCHOH CBH3H c .ll.OM a WH HM H n p O M htcn a M ll 
H HeMH01'0411CJJCHHblMH peMeCJJ8 M l1 .  lloM a W H H M H  npOMblC

Jl3MH, no cpop M yJ1 1 1pOB Ke B . .11. Jle HH Ha , HBJJHCTC51 «nepe
pa6orKa CblpblX M aTep 11aJJOB B TOM c a MO M  X03HHcTBe ... KO
TOpoe Hx no6b1BaeT» 29. Pacc411Tattb1 OHH Ha co6crseH HOe 
norpe6.'1eH 11e H Hepa3pblBHO CB H 3 a H bl c Tp a.LJ.11 UHOH HOH CJ1-
CTeMOH X03H HCTBa, B ,Ll a H HOM CJ1y4ae - C KOTOBO.ll.CTBOM, oxo
TOH H 3e'.'.1ne.rten 11eM. 

B AO\i a wHeM X03HHCTBe aJJTa HCKl1X nneMeH n pesaJJ H 
posaJJ a o6pa6oTKa npO.ll.YKUHH }l{!iBOTHOBO.Ll.CTB a :  Bbl,LleJI Ka 
WKyp, B liTbe sepeBOK, H3fOTOBJJeH 11e soi'1.r10Ka , W l1TbC 0,LlC>K,Llbl, 
nepepa60TKa M0.11 0 4 H blX npOJl)"KTOB. ITp114eM, ace 3TO H B
JISMOcb o6H3 2 H HOCTblO >1< e H LU M H .  Boi1JJOK,  ocTaTKH KOroporo 
BcrpetialOTC H  n p H  p a C KOn Kax norpe6eH H H  BTOpOH 00JJ OB l1 Hbl 
I Tb1 c .  H .  3. 8 J0>1<11oi'1 C116H p H ,  B03.D.eJJ btBaJJH HecKOJJ bKHX 
BHn.oa : 11.Ml 00Kp b1Tl1H IOpT - rpy6 bl H H TOJJCTblH H ,'.1.JIH 
-

lli 77 TaM lKe, c. 495-496. 
3 a x  a p o  e A. M3Tep11an1>1 no apxeonorHH Cu6upu.- Tp./fJ.1M.

M .. 2J926, Bbln. 1 ,  Ta6n. I . 
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WHTbfl o.nem.nbt - TOHKHH u nJJOTHblH .  Tyr10 yMeJ 111 HJroro 
MlTb rpy6yl0 TKaHb H3 BOJJOKOll K2KOrO-TO pacreHHSl, acpo 
HO KeH.nwpn. H wepcTHHYIO TK2Hb 30. B Tauwy coo6w.ae-rc 
4TO reJJe yMeJIH B blJl,eJJblB2Tb .!l,a>Ke TOllKYIO wepCTSlH 
rK aHb �1 • TKaUKHe crattKH K04eeH H KH npHcnoca6J1 uea.1 
K2K H np0411H 11HBettrapb, K nOJl.BIUl<HOH >KH3HH, Jl.eJJ BSI 
M aJJeH bKH M H  H pa36opHbl M H ,  H BnOJl.06He Tex, KOTOpble 
xpaHHJIHCb y aJJTB HUeB )lO HBCTOHW.ero apeMeHl1. noMR 
TKatteii, o.ne>1<.ny WH.;lH TBK>Ke H3 OB4liH H Mexa n)'WH 
3eepei'.i. 

06ysb H3fOTOBJI SlJIH H3 M ff rKOH Bbl)le.tlBHHOH KO>K H ,  
Ka6J1y1<0a, c o  cJ1erna 3arHHYTbIM ssepx HOCKOM . Hocttm1 
c BOHJ104HblM TOHKHM 4YJJKOM , y KOTOporo no.nowsa 6bl 
npocrp04eHa HHTKOft . y W.HKOJJOTKH canorH 3aeH3blBBJll! 
peMellIKOM :12.  

Tpa.nu uHOHHbJM MY>KCKHM 3BHHTlf fl M ,  no 3THorpacpH 4ecK 
.na H HblM,  6btJ10 H3rOTOBJ1e1111e KOHCKOH c6py11, HeCJJO>KH 
.ll.OMa 111Heii yrs a pH H HeKOTOpblX BHJlOB opy>KHH . .UJJ H � 
MBllIHHX 11 X03Ht'krseH Hbrx RY>KA wKpoKo npHMeH HJJOCl> 
peso. H3 Hero .neJJaJIH octtoey ce.nJJa, nepesstHHbJe 4a 
IOpTbl, pa3JI H4Hble 6JllOJl.8 H 4allJKH, pyKOflTH nJJeTeH, .ne 
BHHHYIO octtosy JJ yKa, HO>K!lbl. Cy.nH no apxeoJJorH4eCK 
l:IBXO)l.KBM, )lJlfl H3rOTOB.TJemrn KOJl48HOB WHpOKO ynorp 
JJf!Jlacb 6epecra.  EJO 06KJ1e11aaJ1H HO>KHbt 11o»<eii, ca6e.TJb 
Me4eH 33. 

B ueJJOM o6pa6orKa KO>K H ,  OB4HHbt, w epcr11 , .nepe 
npo.nyKTOB nHTBHHff, W H Tbe O)le)l(JJ.bl H o6yeH H OCHJHi 
ue11rpaJJ H30saHHblH  xa paKrep, T. e. MOrJIH cyw.ecrsoea 
npaKTH4eCKH B KB>K)lOH CeMbe. ,llJJSl HX cpyHKUHOHHposaH 

- He Tpe6oeaJTOCb CJI OiKHOro o6opy.n.osa HHfl,  BblCOKOH np 
cpeccHOHaJlbHO lf no.nroTOBKH. 

Ha pH.ny c Jl.OMawttHMH npOMblCJJ B M H  a aJ1raiic1<0M 
w.ecrse cyutecraoaana 60.nee CJJO>KHaH cpop M a  npo11300 
Crea - peMec.rio, T. e. «npOH3B0Jl.CTB0 H3Jl.eJJ H H  no 3 a K  
norpe611TCJ1 fl» 34. Otto 6blJJO n pe.ncrasJJetto MeTaJJ.riyprH 

30 6 " tt y p " " H. R Co6paHHe cse.a.ett1ni .... c. 229; r y M H Jt e s Jl. 
,ilpestttte TIOPKll. M . •  1967. c . 7 1 :  Hcrop1111 CH6HpH .... c. 276. 

31 6 " 4 y p " H H. 51 Co6paHHe cae.a.ettHi'1... c. 3 1 4. 
32 Hcrop1111 CH6Hp11 ...  , c. 278. 
33 B 3TOM OTllOWeHHll OtteHb n pe.a.crasHTeJtbHbl M arep113Jtbl M OfHJtbtl 

Yp-fieAapH, pacKonaHHOfO M r. EJtbKRHblM . 
3• JI e H H H B. H. P338HTHe K3nllT3JlH3M3 8 PoccHll.- nOJIH 

C04., T 3, C. 329 
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H MeraJJ.noo6pa6or1<0i-i. C ca Moro Ha4aJJa ceoero pa3BHTHH 

ppOH3B0;lCTB0 H o6pa60TKa meJJC3a HCnbITblBaJJH re11.neHUHIO 

" o6oco6neH H10: .n.�H oaJJa.nett11fl H M H  OblJJH neo6xOJlHMbl 
6<>JJbUJOH 06'beM 3HaHHH,  BblXOJl.SlW.HX 38 pa MKH CKOTOBOJJ.
qecKO-OXOTHH4ecKHX H2BblKOB, cneuH3JlbHble npOH3B0Jl.CT
setl Hble np Hcnoc06JICHHff, coopy>KCHHH H H H CTpy�eHT. 

B ro >Ke speMSl pa3a11r11e peMeCJJ a y an-ra11ues HMeno 
csOH oco6eHHOCTH B CHJJY cneu,HcpHKH K04esoro CKOTOBO;l
qecKOfO X03ffHCTBa, co c so11cree11 11bll\lll e M y  cpeACTBBMH npo
H3B0JlCTBB, cnoco6aMJl opraHl13BUHH H ee.neHHff X03HHCT
seH HOH .neHTeJJbHOcr11. Kolfeaoe X03HHcrao npenHTCrsosaJJo 
pa3BHTl1!0 o6r.uecrneHHOrO pa3.neJieHHS1 Tpy.na, HCKJl!Olf3JIO 
nosrnneHHC ropo.noe KaK Meer cocpe.noro4e1r nH peMecna 35. 
.rtnsi cymecTBOBaHHH KOtteBJlliKOB rpe6oeaJTOCb 3Ha4HTeJlbHO 
MeHbmee pa3Hoo6pa311e peMeCJJ e11HOH n po.n.yKuHH, He}l{eJJ H 
AJISl oce.nJJoro H acenett HSl. Ha 1160J1bWHH cnpoc 3.necb Ha
xOJlHMI npe.nMeTbl aoopy)!(eHHH 11 KOHCKOH c6pyH. Apxeono
r11'leCKHe MaTepH8Jlbl CBHJl.CTCJlbCTBYIOT, 4TO nepe4CHb HaH
MeHOBBHHM peMCCJICHHblX H3Jl.eJJ HH,  11Cfl0Jl b3yeMblX KOLJee m1-
K8MH, cocra rrnSJJJ HCM HOfHM 60J1ee 20. 

B peJyJJbTare MeTaJJnyprnH 11 KY3He4ecrao y K04eBHH 
KOB, SJB.r IHHCb no cyTH cneu11aJJ H3HposaHHbIMH npo113so.ncr
BSMH, opHCHTHpOBB HHbl M H  H a  3 8 K33, He OOJIY4HJIH Jl.OCTBT04-
ff0('() p83BHTlrn II He Jl.0CTl1rJ!H 3Tana OKOH4BTeJl bROro OT.ne
JleHHSI OT ceJJ bCKOro X03ff HCTBa. nocJJe.nHee no.n.reep)f(JJ.BeTCSl 
3THOrpaq)l1lfecK H M  H MarepHaJJaM II, CB 1-1,Ll.CTCJI bCTBYIO W.H M H ,  
qyo MBCTepa, 38HHMaBllJHCCH o6pa60TKOH M eTBJIJJ B,  K8K npa
BlfJIO, .nep>KaJJH TO HJIH HHOe KOJlli4eCTBO CKOTa 11 cosepwaJJH 
8Me<:Te c 06W.HHOM ce30HHble nepCK04eBKH 36. 

1-IHCJio Kystteuoe 11 MeraJJnypros perymiposaJJOcb cnpo
COM Ha Ky3Hel.IHYIO npo.nyKUHIO. BCJ1e.ncre11e orpaHH4eHHOH 
narpeth10CTH B )!{eJJe3HblX H3;leJt HHX y K04eBHHKOB, KOJlH4ecr
BO HaceJJeH HSl,  33 HHTOrO Jl.06bt4CH H o6pa60TKOH M eraJJJTa ,  
CSwio HeseJIHKO. H a  Anrae KY3He4ecrBOM 3aHHManocb scero 
0KOJIO 4 %  BCeX X03S1HCTB 37. npHMepHO CTOJlbKO >Ke HX 6bIJIO 

r Ea& T O Jl  bl 6 e K 0 B c. E .  Kottesoe 061l.leCTB0 ... , c. 3 1 7; 3 19: M a p  K 0 8 
· u Kot1es11Htrn A3R H  .... c. 285. 

& 
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s Tyse :18 . Bep oHTH O, s pa HHeM cpenHese1<0sbe Ky311eu 
6b1110 H ecKOJJ bKO 6oJJ bwe, T a K  KaK B X I X  B .  11311e.J1 Hfl a:na H CK 
peMeCJJCll H HKOB see 60JJ bwe B blTeC H flJJHCb pyccKliMH . 0 4 H  
n eH HOCTH M eTaJJ.nyprns .11.a H H bIX HE.' 11�1eeTcH. Do3TO MY o K 
JJ H ttecTB e  H X  ( 11 TO secbMa n p 116n1uKeHHO) MO>KHO cyJu1 
JlHWb no a pxeonorH4CCK HM H reO.IJ OrH 4eCKH M H86JllO.LJ.emrn 
KaK y>1<e OTM e48JlOCh, ca:lil bI� r<pynHblM p a HOHOM pacnp 
paHemrn MeTa.11n ypnrn 6blJI 10ro - 0 ocT04 H bl H .  KpoMe TO 
sht nnasKO H  >1<eJJe3a 3a11HMa.1ocb noJJyocean oe H aceneu 

3'1 c n po11< H B a 10wee B OTporax CaJJaHpcKoro KpH>Ka . nen. 
saTeJlbH O, B ueJJOM' MeT 8JJJJ yprHeH .>KeJle38 38 H H M  a.IJOC b 3H 
4 HTeJl bHO MeHbWCC KOJJ H4eCTB0 Hace .. 1 e�11rn, Heil<eJJ H  KYJll 
4eCTBOM , B o6weii CJ!O.>KHOCTH .LJ.OCTl1ra 5l e.u,sa 6oJJee 0,5 
l % X03fll"tcTB. n pH YCM , cJJe11ye-r HMCTb B B HAY, 41'0 B nep11 
paHHero cpe,n11eae1<0Bbfl MeTaJJJJyp r H Y ec:KOC npo113 00.n.cr 
noJJ H OCTblO 11e OT,neJJ HJlOCb OT 1<y3He4ecTs a ,  11 Ta M , r.n.e H 
Jl HCb MecTopom.n.eH H H  >1<eJJ e3HbIX py.n, KY3HCUbt 3a y acTy lO 
H H M 3JlHCb OAH01lpeMe1rno 11 B blnJl8BKOH .>K eJleJa. 

Do CBHlleTCJl bCTBY HCTOpKYeC K H X  11 3THOrp acfrn4eCKl1X .U 
HbIX, M eT8JJJJ y prHfl H MeTaJJJT006pa60TK 8 f!BMIJlHCb AC.II 
M Y>KY H H . PeMecJJenHoe M a crepcrno cocrasJJHJJO 11aCJt CA 
seHHYIO n pocf>ecc1110 OTJJ,e.il bH blX ceMeH 11 60JJ bWHX ceMeH 
pO.LJ.OBblX rpynn.  TaK, o cneuHaJJH3au1rn H a  n pOH3BOJlC 
MCT8JJJla 48CTH 8JIT8HCKHX nJJeM eH H.1 H po.nos -ceOKOB Kl 
socroYHOH 48CTH A.1raf! c 0 11.u.ereJ1 bCTBYIOT Hx reHeanoru 
CKl1C JlereH.U,bl: «npo ceoK « K06ypYH KO H r)l.OW» rosopHT, 
JllOJlH 3TOro ceo1<a cneUH8JTH3H p0B8JIHCb Ha 06}1( H r8 H H ll yr 
KOTOpbr ii O H H  yno7pe6JTHJJH .LJ.Jlfl rrJla01<11 )l(eJJ e311ol1 P YJlbl » 
Att aJ10rH4H ble cseJJ.CH H H  H MeJOTCH o ceoKe Kapa-nhrpar 
«OT nopOAbl 4epHoro )!(eJJC3a H3 yTpo6br yep1wro Jlep 
Bhrwe.nwHe Ka pa -n b1 p aTbl » 4 1 •  C. A. ToKapes, pa607as 
Ha A.nrae s 30-x rr., on11ch1saeT H acrOflLU H H  KY3 HeY Hbli"r p 
co CJJ OB 0.!lHOrO 113 n OTOM K OB 3TOrO po,ll.a - TeJJett ritTa co 
C aaJJ Kapa 6cJlesa CeMe11a <1>11JT11 nnos11 4 a ,  'n po>1<11sa 10LU 
s Ycrb-YJJ a ra ue . Ero ae.ll Ylee1-1eK 6hlJJ x opo rmt M KY3Heu 
c rp e r.r n 6p8TbH M H  OH n pO>KHB8JI H8 4yJJbl lU M 8 He, B bln.naa. 

38 TaM >1<e. 
�9 E JI b 1< fl H M. r noce.nettKC n03,llttero >1<eJ1eJHOro eeKa y I'. ryp 

cKa.- fue. Jia6opaTopHH apxeo11. HcCJ1c,1J;oeaHHH.- KeMepoao, 1 974, 01>1!1. 
c. 1 25. 4° K 11 c e JI e a  C. B ,llpeeHffR 11cTOptts1.... c. 97. _ H n 0 T a  fl II II r. H. 0'1CpKH ceeepo-3ana11HOH Mo11ro;1HHll -- c 
1883. awn. 4, c 8.  
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)l{E'Jle30 B Cbl pO.llYTHblX lJC4 a X .  Jlh.'l'llCK C4HTaJJCH CTI'l-f.JUI H M  
"'' be . y 4CTbtpex 6paTbCH 6btJlll C blHOBbfl H B HYKH . II see e c, ,., 40 61>1.n H Ky311euaM H -. 
OpraHlf3au1rn Tpylla Mera.rv1 ypros H KY3tteuos H MeJi a 
Jl 1-141-1bli1 x a p a KTE'p. Ky311eu M Or pa6oT8Tb OJI.H H ,  .11160 c pa3 

.. 6 noMOUllHiKOM. KOTOpblM 6blJJ MJ18JlWIHI paT, CblH, nJJeMf!H-
HHK. Ky3tteYHOe npo1-13so.u.cTBO octtos br sa.1oc b H a pyYH OM 
rpyJle. Bee K)'3H e4 ttb1e onepa u,1111 or 06pa6or1<H 3aroTOBKH 
.io OT,iJ.e.•1KH rorosoro li3Jle..H1fl M 8CTep Bbln OJJH flJJ caM. no 

celi,.'l.eTe.11 bcTBy aJJ-ll>K ax H 3 tl ,  on 11cu1 B a 10 
.. 
wero opra 1rn3au1110 

peMeCJJ8 p a 11liecpeJJ,tteseKOBblX TIOpreweH H K a pnyKOB , «TIO
poK H3rOTOBJl51eT ceJJ,JJ a ,  CTpe.ll bl , KOllbfl H BCC opym11e :a M  
OT 11a4a,na AO KOHU,8. He 11pOCHT nor.

�
� lllH y TO Ba p 11 we11 H 

He o6pawaC'Tcfl 3a coseTOM 1< Jlpyry » . B ME'T8J1;rrypr11t1ecKOM npoH3BO.!lCTB C TPYA HMeJI HCK.n10-
'l HTe.JJ bHO KO.f!JlCKTHBHblM xa p a Krep, n p0130AHBWH HCH B p a M 
K 3X  naTp H a pxa.r1 bHOH ceM b H .  Bee p a 60Tbt - coopy;.1<eH He 
CT3Uli0H8pHOH CblpOAYTllOH IH�4 H ,  y rn e>10Ke� 111e, n.06b1Y a H 
non.roTOsKa P Y.llhl, BblllJJ8B Ka >1<eJJ e3a - n poxoJVIJIH 110.n. 
py KOBOJlCTB OM oTua JJ H6o cTapwero 6p ara . KpoMe B3pOCJJblX 
MY>K4Hll K p a6oT8M MOrJlH np1rn.neKaTbCH H ITOApOCTKH.  He
nocpe.ncrnettHO s npoueccc B bll1JT8BKll )l(eJle3 8 , cy,nH no KOH
crpyKu1111 nC4 H ,  c ee J].OllOJlbllO 60JJ bW H M  o6beMO M  p a6o t1ef! 
KaMepbl Ii C.'JO>KllblM B03AYXO.ll.)'BH bli\l yCTpoikTBOM , n p H 
HHMa .1H y4aCT11e oKo,qo 7-9 ye.noseK. Oco6aH OTsercTse11 -
Hocr1> .'Je}l(a.rn H8 p� KOBOJH1Te.1 e pa60T - H 8H6011ee OllblT
HOM n.1asH.'l blllHKe . Ou CJ1e.u11J1 3a yrne}l(>KettHeM H nonro
TOBKOH PYJl.hl, T a K  KaK OT 3THX KOM no11 eHTOB B 3 H 8 lJHTe.11>11oit 
Mepe 3asuceJJo npoTeK a11ne cb1ponyr11oro npouecca, pyKo
son.11.'1 Bbm,1a0Koii >Ke.11e3 a : cocTa sJJHJJ w 11xTy, onpeneirn.11 
11eo6xO..lHMblH MOMeHT Bbl nycK a WJI 3Ka H KOJI H4CC1'B0 HX , 
K0H1'pOJJHpOB8Jl CHJIY Tfll'H B03Ayxa B pa604 y10 1<3 Mepy. 

Mera11.11ypn rn  H MeraJ1.n oo6pa60TKa 6bl.flli AMt caoero 
BpeMeH H  JJ.OCTaTOYHO C.l O>KllblM U  BHA3MH n pOH3BOACTB, Tpe-
6oaaswH MH 3M 1UlpH'lE.'CKl!X 3H8Hl1 H ,  npOH3BO)l.CTBCH Hbl X 1 18-
Bb!KOB, OllJ13AeHl1€' l<OTOpblMH HCB03MO>Kll0 6e3 AJJHTeJlbHOfO 
o6y4eH11H. Y4e1111KaMH cTallOBHJH1Cb noMou�HHJ<l1 peMec.1eH
ll H1<a . Pa6ora H  c 11HM 60K o 6oK HecKOJJ bKO neT, noMoraH 
er.iy cosepwarb see 11po1130oacrncttttblC onepau,HH, ou.11 no
CTH ra,1 11 ceKpeTbl M acrepcTBa. Y4et t 11 1<a.\1 n epe.u.asa,1 c H  MHO-
--:: To K a p  e 8 c. A. ,lloKanHT3JlHCTH4ectrne nepeiKHTKH .... c. 12L.  

M a  H n e 11 b w T a  M A. M. Xapa1<Tep11cTttKa TIOpOK. , c.  24 1. 
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roseKOBOH onblT coopy)KeH1rn cb1po.11.yTHblX H KY3He4HbIX r 
HOB, TeXHHKH Jl.YTb51 H nJJ aBKH, C0CTaBJJeHH51 H aH60Jiee 6 
ronpHHTHblX coCTasos lllHXTbI. YIM cTapaJ11 -ICb n p HBifTb 3 
HHe npH3HaKOB onpe.11.eJ1eHH5I I<a4eCTaa MeTaJJJJa,  TeXHOJt 

JJpesHeTK>PKCKHe TepMHHbl no MeTaJlnypnrn H MeTa.1rnoo6pa60TKe 

TepM1111 
rHIO o6pa60TKH H MHOroe .11.pyroe. 

Ky3He4ttoe H MCTannyp r114ecKoe peMeCJJ a KaK cneu11mll-������������������ D.TC, c 

PyccK11ii 4ecK11e cpopM bl TPY .ll.OBOH .L1.Cf1TeJJ bHOCTH 4e.TJ oseKa o6JJ a.n. 
onpe)l.eJJeHHblM KOJll14eCTB0M nOH51THH (CJJosapHblM <Po 
.LI.OM ) ,  OTp amaJOW.HM M H Oroo6pa311e TPY.11.0BbIX onep al( 
CB513a HHblX He TOJlbKO c )l06bI4ei1 H o6pa60TKOH MCTan 
HO 11 c no.L1.c06HblMH 3aHHTH5I M H .  Cpe.nH HHX MOmtto OTMCT 
11a3sattl15I liHCTPYMCHTOB, np0113BO)lCTBCH H blX coopy>Ke 
H n p 11cnOc06J1eHl1H, Tep MHHbl,  CB513aHHbie c onepauHHMli p 
.nysaHHH orHH MexoM, H a rpesa MeTaJJJJ a, peryJ111posattH5I r 
neparypb1 nJJaBKH, yrne>101<eHH5I 11 T . .ll . (Ta6JJ. 6) 4 4 . 

KaK no1< a3b1sa10T 11ccJJe.nosattH5I,  cneuHaJJbHblX no 
W.CHH H  11,JH! 3aH51THH peMeCJJ OM y aJJTaHCKHX K04eBHHKOB 
cyw.eCTsosa .. 10, npH4HHOH TOMY CJJ)'>KHJJ K04esoi-i 6blT. 
CBH.LlCTeJJ bCTBY 3THOrpacp11yec1<11x HCT04HHKOB, KY3HHua 06 
HO pacnOJJ araJJacb s 10pTe ·1 5. He HCKJJIOYCHO, 4TO s JJer 
speMH KY3He<1Hble pa6oTbl M OrJJH npOBOAHTbCH Ha OTKpbr 
B03Ayxe. MeTaJ1J1ypr11 TaK)Ke He coopy>1<aJ1H crreurrnJJb 
MacTepcKHX. CTau110H apHbie CbipO.LlYTHble ne411 o6bll!HO p 
ITOJJaraJJHCb B6J llI3H Mecropo>1<.11.eHHH. YJ3 pe)l.Ka, KaK 31'0 6 
3acp11Kc11posa110 paCKOOKaMH Ha p .  lOCTbl.ll., Ha.LI. HliMH B 
BO.LlHJICH ttasec. 

MaCTepa-peMecJJeH HHKH 06J1aJ1.aJJ11 cneu1-iaJ1bHblM HHCT 
Me!ITOM, XOTH Oil H e  3acJ>HKCHposa11 apxeOJIOrH4eCKH, 3a Ii 
Jil04CHHeM ttanHJJbHHKOB. HaJJ H4He 11 cocras opy.LlHH rp 
BOCCTa Ha BJJ HBaCTC51 no Tex HOJ10rH 4eCK HM HCCJI e)l,osa Hli 
Jl.a H HblM aJJra ?icKoro 3noca 11 3THorpacJ>l14ecKHM M arep11aJJ 
CyJJ.51 no sceMy, KY3He4HbIH 1111seHTa p b  6bIJJ tteseJIHK. OH 
CT051JI 113 MeXOB, MOJJOTa, )KeJJe3HOH HJJH KaMeHHOH HaKOB3 
HH, KJJew.eii, M OJIOTKa, 3y611JJa 11 HanHJJbHHKa. lla HHblC T 
HOJIOrH 4ecKHX II a6JJIO)lCH H H nO}J.TBep )KJla IOTC51 cse.ueH H 
aJnai'icKoro 3noca, r.11.e ecTb ynoM1111aHH5I o M OJJOTKe, Ha 
saJJbHe, Mexax, KJJew.ax 11 np04HX KY3He4HbtX np11cn oco 

H CnosapHblH M3TepH3Jl H3BJIC'leH H3 naMf!THHKOB ApeBHeT!OpK 
nHCbMeHHOCTH VII-XI II BB., BOWeAWHX B cnpeBHeTK>pKCKHH cnosa I •5 T o  K a p e e C. A. L1.0Kan11TanHCTH4ecKHe nepe>t<RTKH. . •  c. 
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KAN PYAHHK 289 
302 

KESGO opyAHC AJ!fl pe3aHHfl 
307 

KIK TO'lHTb 

KOJD.� n.�as11nbH3fl ne'lb 3 1 2  
yro.�b 3 1 4  

KOMU R 3 1 4  KOMOR OTr DrOllb yrJJfl 

KOMORLCG TOT, KTO l!MeeT yrOJlb 3 1 4  

l(()MORLOK 1 )  .n.epeso, npeAH33H<!'le1111oe 
3 1 4  AJ!ll BW>trnraHHf! yrnfl, 

2) MecTO, rAe KJ13AYT yrOJlb 
3 1 8  KOROK MCX, rDpH 

K O Z A Q O  K04Cpra 321 
GlSYAC UJ,H nLlbl. KJJew,11 447 
QIZA KYJHe4Hblii rop11 450 
QOYSA UJJIHcj>oB3Tb 452 
TEL csepnHTb, npo61-1saTb 550 
TEMOR >1<eJTe30 55 1 
T E M LI R E l Ky311eu 446 
T E M O  R C  I KYJtteu 551 
TEMO R ARQI' OK3JlHHa 551 
TEMORLOG HMe!Ow,Hii >1<ene30 551 
TEMORLCK MeCTO, rAe nnaDRT >KeJJe30 551 
TISA T04HTb 563 
TISAL .n.enaTb H ace4KH 563 
TORP!G HanHJlbHHK 581 
'T O � P l G O  uanHJlbHHK 576 
TOQ" KOB3Tb, BblKOBblB3Tb 592 
TUTl' Q  p>t<3BCTb 628 
UN npo6H'B3Tb OTBepcTHe 606 
UOMAQ nOAM3CTep be 

Jl'Rax �6• Oco6eHHO HHTepecHblM s 3TOM oTHOllleHHH HBJJHeTCH 
toAeplKaHHe OJl.HOrO H3 TeKCTOK KaMJJaHHH 3pJJHKY' sep051THO, 

elOUJ.ero .ll.peBHIOIO TpaJl.l1UHIO. B np11Hu11nax 3pJIHKY tta3bl-
llOTcsi tteTblpexrpaHHa51 HaKOBaJlbH51, W.HnUbl, «3Byl.faW.HH 

.. �e P 6 H u  K H ii B. H. AnTaiicKHe HHOpOAUbl. M., 1 893, c. 99; 11t�J� e H. 51. AttocCKHii c6opHHK: �06pa111-1e CKBJOK anTaiiues . •  _ 

.._ . 0MCK, 1 9 1 5, T. 37, c. 53, 54, A .rt T bl H  T y y A H. AnT3H 
- -..OH'ICCKHii 3noc. Ho aocn6HpCK, 1 950, c. 83. 
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4epHblH MO.'JOT», rpeM SlW.HH 4ep11b1H Mex .. . » 47. AHaJ10rHtt11 
Ha6op HHCTpyMel!TOB 3acBHAeTeJJbCTB0B3H 3THOrpaqn1ttecK 
C. A. ToKapca 11a6J1 10AaJ1 o6opyAOBaHHe KY3H HUbl, pacnoJJ 
raawei'.icH a o6b14Hoii aJJTaHcKOH 10pTe. B noMew.eH1 H1 6h!Jf 
«ABa py4HblX Mexa, a.ua11raeMble ycTbHMH a ne60JJbWOH er 
H04eK, nepell KOTOpb!M pacKJJ8AblBalOTC5l Ha  3eMJJe y rJJ H ,  H 
KOBa.'l bH 5l )l(eJJe3 Ha5l, aecoM OKOJIO 1 2  Kr, M O�\OT, HeCKOJlbK 
LUHnu.oa H KJ1emer1, pe3UOB, JJ.OJIOT - H ace» 

Textto.1orn4ecK11e 11cc.rieAoaaH11H K)'3HC4 H blX 113.ue.1 
n0Ka3b1aa10T, 4TO Ha  AJ!Tae cymecrnoaa.'111 JlBe KaTerop 
KY31lett0B - p 51.D.0Bble H BbJCOKOnpocpeccHOHaJl bHble. nepa 
06X0;'.1.H.n HCb .UOBOJlbllO npOCTblM o6opy.uoaa ttHeM 11 KOBa 
HeCJJO>KHble 113..o,e.n 11H - y.u11J1a ,  n pH>KKl1, TOnopb1-Tec.ri � H T. 
Bb1coKon pocpecc1101rnn bHb1e KY3Heub1 11MeJ1H ,  no aceH BHJ.J. 
MOCTH, 6oJJblll l1 H 11a6op KY3He4HOrO HHCTpyMeHTa H MOr 
H3f0T0BJlflTb 6oJJee CJIO)l{Hble H3)1e.1HH - TpexJJOnaCTH 
HaKOHell HHKH CTpeJJ , Me411 ,  crpeMeHa c nJJaCT H H4aTblM cjrnry 
HbIM yu1KOM 11 T . .n.. Ha aoopy>KeH HJt 11eKOTOpb1x 113 H 
H 2XO.UHJlHCb CJJO>Kllble TeXHOJJOrw1ecKHe np11eMbl - n oaep 
HOCTHa51 ueF.te 11TaU,H5l, 3aKaJ1 Ka, 0BJ13jleH H e  KOTOpblMH  
HOCl1TC51 .ri uwu K VI I I-X aa.  

He60J1 b111oi1 11a6op 1111cTpyMeHTa cyutecrnoaaJJ 11 Y 
Ta.r1J1yproa. Kpyr ero orpaHH4HBancH 11-10.10TOM, Mew.a. 
KaMeHHOH ttaKoaanbHeii Jl.J!Sl Jlp06JJeH HSl PY.Ubl, peweTOM 
ee npoceHaaHlHI H B03JlYXOJJ.YBHblMH MexaM H .  0 HaJJH4 
noCJJCJJ.HHX aecbMa onpe.n.e.1eHHO roaopm apxeonor114ec 
Ha6.nIO]l.eHl151, B xo.ue KOTOpblX 3acpHKCHpoaa 11 bl cne�H3J1bH 
803.UYXO.UYBHble ycTpOHCTBa c Bb!Kna.uKaMH K3M HeH a6� 
HHX, CJJYll<8UlHX caoeo6pa3HblM cpyH)l.aMeHTOM )lJ15l 803.UY 
AYBH blX M exoa . 

TaKHM o6pa30M, opraH113au11s:i TpyJJ.a peM ecJJeHHli 
HMeJJa onpeACJJeH!lblC oco6eHHOCTH, 3aKJ1104aTOLUHec5l B c 
UH3JlH3a UH H Ha  BblnJJaaKe H o6pa6oTt<e MeTa.rlJla OTjle.TlbH 
ceMeH H ceMeH110-po.uoabIX rpynn, H8JlH411H HHCTl1TyTa y 
HHllecTBa, a TaK>Ke 0C06blX nOH5lTHH' 11 11HCTpyMeHT8pHH M 
Tepoa. 

MeTaJ1J1ypr11H 11 KY3HettecTBO H a  AJJTae npaKTHlrecKH  
HOCTbIO o6ecnc•rnaa.ri H H aceJJeH 11e MeTa.riJJOM 11 MeTaJJJt 114ec 
M H  H 3)leJJJHIMH .  l1CKJ110llett11e cocTa BJJHIOT .11 11lUb tt yryHHblC 
cy.ub1, 11 r-.rnopT11pyeMbie H3aHe. Cy.ll.H no MaTep11aJJaM apx 

•1 A H  o x  H 11 A. B .  Ma-repHMbl n o  waMaHCTBY Y anTaiiucs. - Jl.  1 
c. 85-86. 

2 1  •8 T 0 K a p  e B c. A. noKanHT3.�HCTH'leCKHe nepelKllTKH . . . •  c .  1 . 
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�on14ecK11x naMHTHHKoa AJJT1H1, cymecTsoaaJJo cJJe.uy1omee "
coOTHOWeHHe KaTerop11i1 MeTaJ1JlH4eCJ<liX H3)leJI HH  B o6meM 
o6bCMe KpHe4HOH 11po.uyKUH H :  ACTaJJH KOHCKOH c6pyH -
scCB03MO>K Hhle npH>KJ<H,  K0.1bua ,  y,:t11.ri a, CTpe:'vleHa, o6KJJan.· 
KH. Tp0HHHKl1 - C0CT8B.'lfl.T!H 60%.  opy;nue  1 5% .  opy.UH5l 
TPY.!l.a H AOMaWHHH yTBapb -25%.  

0pOH3B0..J.CTB0 n po.uyKU 1111  pe"1 CCJl eH  H HKOB 0 p HeHTH po
ea.10Cb 11a 3aKa3 H onJJatt11sa.1ocb H aT]pOii. Tpy.uHo cKa3aTb, 
.noroaap11aaJ1 HCb JI u peM ec.1CH llHK H .:ia Ka3l!HK 06 on pe.ueJJeH 
HOM BH!le nJJaTbJ. 113 3THOrpacpH4ecKux HCT04HHKOB X I X
Ha4ana xx BB.  113BCCTH0, 4TO J K04CBHl1KOB conpe.ue.nbHblX 
reppuTop11i1 cyw.ecTaosaJJa KaK on.1aTa no .uoroaopeHHOCTH, 
raK 11 no TpaAHUHH,  npH KOTOpoi1 K8>K.l0M )' BHAY H3,D,eJll15l 
cooTBCTCTBoaaJJa onpe.ueJ1eH1 1aH M3.Ua. HanpHMep,  B Tyae 
HeKOTOpbre KY3HeUbl, noJJy4aH 3aKa3, 06b14110 npocHJJ l1 3a �9 B pa6oTy TO, a 4eM oco6eH HO HY>KAaJJliCb a 3TO apeMH . 
Kttpr1131111 3aKa34HK 11 MacTep o ue11c .uorosap 11sa.n11cb OlleHb 
pe.nKo 50. B .n.pyrnx >1<e c.1y4afl"< 3aKa3 MOJJ4aJJHBO npe.uno
nara.1 onpeJ.J.e.1eHHYIO nJ1aTy 51 . np 11 o6MeHHbtX onepau1rnx 
3KT on.FJaTbl 3a llOJ1)'4eHHYIO npo11.yKUHIO peMec.FJeHHHKOB MOr 
pacrnrnaaTbcs:i Ha  3HattHTCJJbHoe apel\rn OT MOMettTa ero no
ny4eHHH .  HecMOTpH 11a ro, 4TO on.1aTa npo113ao.u11JJacb H a
rypoi1, Otta MOr.1a HOCHTb ca\tbte pa3.H 1 tt11b1e cpOp:..1bl. 3a 
no.1y1rN1 Hble fOTOBb!C H311.e.'IHH  3aKa3411K MOr .n.aaaTb CKOT, 
3eptto, sol1.10K, r-.rnc.rio, Cblp 11 T .  n .  

Pa3aHTHC 06:'.letta seJIO K n0Hs.1cttn10 caoeo6pa311b1x Me
pH.'l ttaTypaJJbHOfO 06MeHa, Bbin0.1 HHIOUlHX cpyHKU.HIO .ueHer . 
He HcK.'IIOlleHo, llTO 11Me11110 s 3noxy cK.1a.ubrnaH11.H cpeoJJ.a.%
Hblx OTHOWeHHH Ha  113y4aeMOii Tepp11TOpH H  nOHBJJHeTCH 3KBH
ea.rie11THas:i cpopMa .netter. no Bblpa>KeHHIO K. Map1<ca, «cpop
Ma .n.euer cpaCTaeTcH 11 .. n1 c 11a 1160J1ce BaiKH bI:i.t H 3  npe.uMe
Toa. l<OTOpble noJiyttaIOTCH nyTeM o6Metta H3BHe 11 .neHCTBl1 -
Tt\FJbHO npe.ucra aJJH IOT co6oi1 ecrecTBCH HO ab1pocwy10 cpopMy 
npoirnJieH H Sl  MeHOBOH CTOHMOCTH MeCTH blX npO.UYKTOB, HJll1 
>Ke - c n pe.uMeTOM nOTpe6.'letrnH .  KOTOpblH COCT8BJIHeT r.n aa
Hb!H 3.1eMeHT MeCTHOrO OT4)'>K)l3eMoro HMymecTaa ,  KaK, 11a
np11Mep, CKOT» 52. Mo>KHO np.nenoJJaraTb, 4TO a ycJ1oa11Hx 
A.riraH, HaceJJeHHe KOTOporo 3attHMaJJOCb l<04eBblM CKOTOBO.U· CTBO\t, CKOT .D.OJI.>KeH 6b1Jl cTaTb 3KBHBaJJellTHOH cpOpMOH 
-;-----5� B a  ii H w T e  ii 11 C. H. HcTOpH'lecKaR 3THorpacj>HR . . . •  c. 208. 

51 B Y  p K o  B c K 11 ii A. <I>. 1'13 11crop1111 TeXHHKH .. , c. 82. 
52 M a c  a H o s  3. l13 HCTOpHH peMeCJJa 1<aaaxos. C3, 1 958, N� 5. c. 32. 

M a p K c  K. Kan 11Tan . T 1 ,  c. 98, 99 
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.ueHer. B p a iioHax, 6oraThIX n yw H bl:-.1 3aepeM H a pasHe 
Cl<OTO M ,  3Ty cj> y H KUJ110 MOrJJa BblnOJlHHTb nyW H H H a. YIJ 3T 
rpacj>H4ecKHX HCT04 H HKOB XIX B. 113secT110, H a n p11Mep, 
Ha I011<HOM AJJrne H a TypaJJbHOi'I e;i.mmueii o6MeHa srnm1 
ro.llOBaJJbIM 6 a p a H  (toth u n ) . a 11a BocT04 HOM AJJTae 
6eJJK a  53. 

OcHOBHblMH noTpe6HTeJJH M H  MeTaJJJ1 a 11 H3JJ.eJJ11fi 113 H 
6hl.rrn ca MH peMec.1 eH HH K H -Ky3ueuh1, p H./lOBbte o6UlHHH 
H rocno.llCTBYIOlllaH pOllOBaH n p oCJJ o?iKa.  KpoMe TOro, 
TaJJ.1H4eCKHe H3Ae.TJ H H  HC!l0Jlb30BaJJl1Cb B Ka4eCTBe npOJJ.Y 
06MeHa c .upyrnMH TeppHTOp H H M li H nJJaTe>1<a .n.a H H .  
BllYTPH OOlllH H bt 06 htL11JO peaJJ113osh1sam-1cb 113.n.eJJHH p H.llOB 
peMecJJeH HHKOB. np0.!1.)KUHH iKe MeTa.'lJJyprOB Ii BblCO 
KBaJJ tt cj> H uwposa H H hl X  KY3Heuoa o6MeH HBaJJHCb nopoA s 
CKO.'lbKliX }leCHTKax, a TO H COTHHX KHJ10MeTpOB OT M ecTa 
npOH3BO.!l.CTBa . KocaeHuoe OTH0111e11 11e 3To ro 3acs Hn.eTe.1 
sosaHo BH3a1tTHHCKHM H  11CTOpHKaMH,  KOTOpbtC C006UJ.a 
4TO noc.ne co3.u a H H H  cBoero rocyn.apcrna ( B  Tepp�nop.1110 
TOporo BXOJJ.HJJ H AJITaH) T!OpKH HMeJJH CBOH >KeJJe3Hble p 
H H K H  11 seJJH TOproaJ110 >1<eJJe3oM 54• K11TalicK11e HCT04H 
n p H M O  coo6wa10T, 4TO a V-Vl B B .  TIOpKH-Ty rJO , pacce 
arnern t1a AJnae. nocTaBJJHJJH >Ke.ne30 >1<ya11h->KyaHsr 

B coCTaBe .uaHH >KeJJe30 11 me.n e3H hle 1 13.1.1.e:1 11H 3 a H H M  
n o  aceA BHJ.1.HMOCTH, 3t!a4HTeJJ bHOe MeCTO, TaK K 8 K  3e 
cTa BK H  Kara11os - p aB H H H bl Op.1.1.oca, fo6H", cTenH co 
MCl{HOH M0Hf0J1 H H  J1 llUICHbl >KeJJC30PYAHblX MCCTO 
ae1n1 Ii 5b. TaK11M o6pa30M, 3a C4CT H ace.11eH11H Ca si Ho-AJJ 
H3BCCTH0f0 CBOHMH MeTaJJJJ ypraMl1 H K)'3lleua M H .  BOC 
HHJJaCb 11 0T pe6HOCTb B )!(eJie3e K8K B H )'TPH rocyaapcrBa. 
H B MC)!(rocy.n.apCTBCll HOli TOpros.TJe 57. 

::-JKOHOMH4eCKaH po.n b  pe;-,te('.J ia H peM ec.'leHHHKOB 06 
THBHO Ort peaeJJHJJa H X  llOJJO>KeHHC B OO UleCTBe . n11CbMCH 
H 3THOrpacj>H4eCKHe HCT04H H K H  CB H}leTeJJbCTBYIOT, 4TO y 
rnx 11apo.n.os UeHTpaJJbHOH A 3 H H  11 l0>1<HOH C11611p1-1 KY3H 
noJJb30BaJJH Cb 6oJJ b W H M  yaa)l{emreM . Ha AnTae n04liT3 

53 n 0 T a n  0 B Jl. n P33JIOJKeHHe pO.llOBOrO CTpOSl ... , C. 66. 
54 n H r y JI e a  c K a  ff H. CHpHiiCKHe HCT04HHKH no Hc1opHH 11a 

CCCP.- M.: Jl.. 1 94 1 ,  c. 75. 55 5 H 4 y p H H H. 51. Co6pam1e caeD.eHHH o Hapo)l.ax .. . , c. 228. 
56 K bl J JI a c o a Jl. P . .UpeeHffff Ty11a .. . , c 83 
57 n H r y JI e B c K a  ff H. CHpHiiCKHe HCT04HHKH ... , c. 75; 6 H 4 y 

H. 51 . Co6paHHe ceellem1ii o HapO.llBX ... , c. 352; T H  x o 11 o a .U. 1". Xo3ll 
H o6wecTaeHHblii crpofl YiirypcKoro rocyJJ.apcraa.- M.; Jl , 1966. 
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l<Y3HeUOB M M eJJO JJ.pCBHeT!O p KCKHe KOp H H .  0TpaiKeH HeM 3TO
ro ffBJJHeTcH nosecrn oaam1e .a.pea11eT10pKcKOH JJereH.1.1.b1 3a
nHcaHHOH s « Cyi1wy» o npa s11TeJJS1x T10p1<e1wro rocy.u�pcr
sa . l<OTOp ble 0Qbl4HO 6b!JJ H KY311eU8MH 58. 0TMe4eH H ble Tpa
.f.(HUH.!

1 JI.O)!(HJIH no X I X  s .  B .  B .  Pan.Jtos OTMe4aJJ so spCMH 
caoeH !JOC3AKH no AJJTa JO, 4TO Ky311eub1 11osc10ay 04eH b 
lfTYTCff �9. 

Ba)f(H blM cj>ar<TopoM, on pene.n HBWHM oco6oe OTH0111e1rne 
K MeraJJ.1ypraM H KY3HeuaM, 6 htJJO co11ocTaa.1eHHe HX c w a-
11lrna�rn. KaK OOJJ a.n.aTCJJ SIM H  BOJJwe6 110- KOJ1.ll.OBCKOrO BJl HH-60 5 UR . OJJbWYIO pOJJb B 3TOM 11JJ8 He H rp a.1 a  caMa c11eu11-4}1BK3 KYJllC4 HOrO peMecJJ a :  M B CTepa CB060JJ.llO o6pawanHCb 
c p acKaJJCll H bJ M  )!(eJJe3oM H OrtteM. M O fJJH B bl3bIBaTb «BeTep» 
nocpe.ucTBOM B03,ayxo.n.yBH blX Mexos, B TO spel\1Sl KaK OfOHb 
JI eeTep 1104HTaJJ HCb y TIOpKOH3bl4.HblX Ha pon.os K a K  MOrye cH.TJbl n p 11 poa&1. Ha oco6oe nOJJO)!(eHHe peMeCJJe11 11HKa 

an.bfsaJJa OT11e4aTOK M H cj>OJJOrH4CCKa51 CBfl3b KY3 He4-
a
5
TpH6yTa c HMeHeM 3pJJ HKa, on.1e4eH11asi a 3JJTalkKOM 

�e ' ·  
C�eu.1-1cp11Ka Tpyna MeTaJJJJyproa-K)'3Heu.os 11p1rneJJ a ,  c poH cropOHbl, K Bbl,aeJJeH HIO 11x s o6wecrse a oco6oe noeH11e. 6n1131<oe w a M a H a M ,  c apyroii - n osJJeKJJ a noHaJJe

e oc�601i KYJJbTOsoi1 _06pfl.n.11o cT H n p 11 npose.ACH HH peMec
Hblx p a6oT. OcHoso11 noHBJJCHH51 n oc.'le./lHefi sisH.TJOcb He

a1rne JI IOJl.bM H 3a KOHOMep11 ocTe�1 cj:>H3H 4eCKHX flBJI emti'.i n pH
bl: PCMecJICH HHKH H e  MOrJIH o6uHCHHTb n pe s p a weHHe py.1.1.

Ka M 11 H B )KeJJeJO B X OJJ.C 11.'l aBKH,  MexaHH3Ma l.lCMeHTa UHH kaJJKH , 1rnacTH4HOCTH H T. a.  Oco6e11no M H oro TaH11craen� 0 H HenOHflTHOrO O bl.'10 13 MeTa.1J:1yprHH,  r.ne SCSI pa6oTa 
XOJJ.H.'la B 60JJbwei1 CTene�rn H llT)'HTHBHO, c y wecrne11Hy10 �H r�.a.1 cny4aii. Bee 3To s eJJo K n opomae11 1110 "'1 ar114ecKHx 
e BH� nepe.n. HaqaJJOM (a B03M0)!(H0, 11 n oCJJe) npOH3BO.ll.�HOH n.esiTeJ1bHOCTH. KaK c11pase.u.JJ 11so on1e4 aJJ C. A .  Tox x� 11J:!,OMbJCJJOB8H « M a r n sr  n ycKaeTCH B XOJl B TCX OTpac-

r 
3SlHCTsa, fJl.e 3 H a 4 HTCJl bH YlO p 0.1Jb 11 rpaCT cJJ y4 a H  y.u.a-

1 ae se.u i  
• 

K npOCTOp Jl.Jlfl H a.n.e)!(,!l.bl HeysepeHHOCTH H CTpa-

" �: .: a  o M o p  11. lloJ1HTH4E'CKa11 cTpyKTypa ... , c. I .  .. d I u f f  W Aus Sibirien Leipii�. 1 884 , Bd I ,  S 29.1. •'l a c a 
B e  

0 M o p "· YKa3. c04., c. 1 . •  

H. R 6 11 u.
.
K "  � B. H. AnTaiicKHe llHOpOlll.lbl .. , c. 99; H H K "  <I> o

MaH� AuoccKHH c6op11HK . . . •  c. 53, 54; A H  o x  H H A. B. Ma-repHa.nbl 
B}' ·• C. 85, 86. 
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x a »  6 2 . Ha oc1t0sa H H H  3Toro cpopM H posaJJcsi npOMblC.�OB 
KYJJbT. 

0 cy w,eCTBOBa HHH ero roaopSIT K a K  n HCbMeH Hble HCT 
H H KM 0 .o.peaHHX TIOp K a x. TaK H 3THOrpaqn 1 ttecK11e CBCD.e 
nopK0513bl4 H blX Ha poD.OB CasiHo-AJJTasi 11 5l KyTJH1. PHTya 
Hbl M H  .il,CHCT B H SI M H  conpOBO>K)laJJHCb no6b1 4 a ,  B bmJJaBKa 
o6pa60TKa >t<C.TJe3 a .  TaK, o6bCKTOM n oK.'IOHeH H SI  .upesu 
nopoK 03 H cospeM e H H blX aJJTaf1u.es 64 6b1.l'Ja OKpy>K a lOlll 
n p11p0.1I.a Tex MCCT, r)le Jl06b1saJJaCb pyJla: ropa , JJ

_
or, n p H  

ra lOuta SI TCp paca p CKH . 0o npe)lCT a BJJCHl l lO aJJTaHU.CB, Ka 
)la H ropa, peKa, T a f1ra 11 T. n. H MelOT csocro .nyxa -xo351 
( 333H) . Bcsi KH H 4eJJOBeK 06si3aH no41naTb H X  K a K  cs 
6JJaro.n.eTCJJeH,  OT KOTOpblX  O H  noJ1y4aCT 3eM H ble 6JJ ara; 
1104Te1rne >KC K H H M  MO>KeT o6cpHYTbC51 6oJJe3 H SI M H  65. 
6e11HO 11eo6xo.n.HMO 6blJIO nOKJJOHCll H H  33311 n p M  HCnOJJ 
sainrn TOH H JJ H  H HO H  Mecn1 ocn1 B K a ttecTBe np oMblCJI O 
TeppHTO p H H . OO K.l'J OHeHHC :i.yxy-xo3Hl1HY n pOH3BOJlHJI 
npOH3HOWeHHCM 3 aK JJ H H a H H ii.  B03.'I H51HH 51M l1 a p a K H ,  MO.'! 
II T . 11. 

Oco6e1rno W HpO KH H n pocrop Jl.JIH np oHBJ1eH H H npoM 
JJOBOH M a rH H  cyw.ecTBosaJJ np11 nJJasKe >t<eJJe3a , conpos 
)las weHCSl «OrHeM H BeTpOM». 004HTa11 11e OrHSI 38CB HAeT 
CTBOBaHO y .l!.pes1111x T!OpOK H cospeMCHHblX aJJTa A uee 
KYJJbTe a.'!Tattu.es «oco6eH110 HpKo Bblpame1rn 6JJ aroro 
HOe OTHOWe1rne K OrHIO B006w.e . . .  BblSIBJISllOW,eecsi B n 
Tamrn X03SIH H a  OrH51. «OT-a3i» K a K  llHCTOro 6JJaro.o.eTeJJblf 
.l!.yx a .  0JJ 8 M SI  OrJISI p11cyeTC5l B n p e.ncTa B.IJCHHH aJJTaiiue 
TeJJeyT KaK >K llBOe, nOKpOBHTCJI bCTBYIOlLLCC HM, cyw.ecTBO 
KpoMe nOllHTa 11Hsi, B o6p a w.emrn c orneM Tpe6osaJJOCb 
6JJ 10.n.aTb «4 HCTOTy». He H CKJJ I04CHO, llTO a CB Sl3H c 
MOrJJH H MCTb MCCTO 3 a n peTbl, CBSl3a H H blC c n oaep beM 0 
4 11CTOTe me11 W,H H .  J].JISI co6JJIOlleH H 5l �ll1CT0Tbl y TIOpKOfl 
HblX K04eBHl1KOB WHpOKOe pacnpoCTpa11ettHe c .npenHeT 

62 T o  K a p e s C. A. Cyu(tlOCTb H npOHC)(O>KACHHe M a  rH H. - B 
J.1ccJJe.uosamrn " M3Tep1taJ11>1 no BOrrpocaM nepso61>1T11blx peJJHrH031l 
posa11Hii.- M., 1959, c. 56. 

• 63 n 0 T a n 0 B JI. n. K eonpocy 0 apesHeTIOpKCKOH OCHOee • • •  H " 
6• A "  o x  11 H A. B. MaTepHaJJbl no waMa ttcrsy . . . •  c. 1 5; 4 a H 4 

8 a JI O coepe11te1t HblX pe.nHrH03HblX nepe>KHTKax . . . •  c. 9 1 .  
6& A H  o x  H H A. B .  YKa3. cot1., c. 14. 66 .n bl p e H K 0 B a H. n. KyJJ bT OfRR .. ., c .  63. 
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Oro ape'¥!CHH nOJJ V4H.rl o6pSID. OYHuteHHSI ortteM, B xo.ne � . - � 
KOT0poro H Cl10.IJ b30B aJJH BCTKll M O>K>KeBCJJbl iHKa . 

Oco6yl0 pOJJb H rp aJl orOHb B K)'3HetteCTBe. n ocpe.n.cTBOM 
ero Ky311eu cos ep u r aJJ npaKTH4eCKH ace Tp y.n.osbre onep auHH.  
B npouecce pa60Tbl O H  Ha6J110.l!.aJ1 orpOMH YIO « M ar114ecKy10» 
cHJIY ornfl: orOHb n pesp a w.a.rr TBCpD.oe, 11eno.n.Jla10w.eec51 KOB
Ke. >1<eJ1e30 s M H rKoe. a 11ttor.n.a JJ.a1Ke «nO>KHpa.TJ» ero. Bee 
wo. oco6bl'.';J o6pa30M npeJJoM . ! fl 51Cb B C03H a H H H  KYJHe1i.a 
peMec.�CHHHKa , yc11J111BaJJO no41Ha1111e orrrn K a K  C HJlbHoro. 
noKpOBltTeJ1 bCTBy1ow.ero JJ.yxa.  

Ba>1<Hei'1 w H M  aTp H6YTOM KY3Hellttoro H >1<eJJe3onJ1a BHJJ b
HOro peMecJJa H BMl.HtCb B03AYXOAYB1ible MCXH.  Berep (jel)  
R3.llaBHa nOllHT3JICSI KaK O.J.Ha 113 C llJJ n p H pO.l!.bl , K3K 601KeCT-
80 HJJH .:i.yx. 3TO xopowo llO)lTBep »<naeTCSI .npesHeJs

!OpKCKOH 
nHcbMeHHOCTblO H cae.n.eHH51MH 3THorp acp 11H AJJ Tasi . KpoMe 
-rpro, c seTpOM CBH3a Hbl H HCl\OTOpbre p 1nyaJ1bHble .ne ikTBH SI 

paweHHSI K 6oraM H JlyXa M , conpOBO>Kll,aCMblC 110 M 3 X H B a 
'.liHffMH onaxaJJa, ll\1 HT!i py10w.ero .l!.YHOBCHllC BCTpa.  no.n.o6-
11ble Jl.CHCTBHSI n poao:i.11.� H war.r n H bl,  . H 33btsaeMble TepMH 
JlOM c:jelvici» ( np0 113B0AHOe OT c.1osa «jel ») , He n p HBO)lH B
wae ce6H npH 3TOM B 3KCT83110e COCTOSIHHC ( s  OTJ1 H 4 H e  OT 
maMattos. H3BCCTHbtx 1t0A Te pM HHOM « K a M » )  1i9 .  He HcK.nJO

a B03M0)1( H0CTb, 4TO MC>K.11.Y cospeMCHHblMH wa Ma H3 M H 

elvici» H .npeB H H M H KV31teua11 rn - w a M a H a M H  ( KOJJJJ.Y H 8M H ) ,  �a.n.aTC.HI M H  ser p a ,  1iMeCTCSI TeCHaSI CBSl3b. 803MO>KHO, 
STOM Kp0C'f('51 pa3ra)l.Ka rr pOHCXO>KACH HSI TaK H a3bJBaCMblX 

blX W3!\1 a HOB, rrpH3H 8KH CBfl311 l<OTOpblX c «jelvici» OT
tqa., Jl. 0. noTanOB 70 . 

Pa:rnurne KYJJbToso1i o6psi.n.ttOCTll npuseJJo K nosiaJJeHH IO 
(1()()6blx 6o>Kecrn noKpOB HTeJJeA peMecJJ e H H H KOB.  Onpe-

e.neH trblM OTp a>Ke11 11eM 3TOfO SIB.1SICTCSI Ha.fJlillHC B 3J1TaH-
0M IJa HTeOHC 601Kecrna - rroKpos11TeJJH KY3Heuos, H3BCCT
o no.n H M eH a M H  ATaraH 5hara H ,  5l>KHJJb- x a H ,  KOTO p b1t'1 ' 7 1  Y1rnJ1 JJ 10.aeA KOBaTb )KeJie30 H noJIO>KH JJ  11 a 4 aJJo H c Kyccrn . 

�en.11 60>KCCTB o6mea.'1TaHCKOrO n a t !TCO Ha 5l>t< H•lb-XaH HJJ H 
thara tt 6b1,1 0.0.l! HM H3 ce:-.ni ChlHOBeH sep xOB HOrO .n.o6poro 

61 T . 8M >Ke, c. 69, 70; II 0 T a n  0 B JI. n. K BOnpocy 0 apestteriOpKCKOH Be .... c. 68; A J1 e K c  c c  B H A. TpaAHUHOHHble BepOBBHHR RKYTOB B • lta•1a.nc xx BB liOBOCH6HpCK, 1 975, c. 68. 
h n ° T a n 0 B JI n. K BOnpocy 0 11peB1ter10pKCKOii OCHOBe . . . •  c. 22. 111 TaM )l(e, c. 33. 

Ta11t iKe. c 32. ll1 B e u o e a  M. AJJTaiicKHe K 3;1MblKll .. . ,  c. I I .  



60>1<eCTa a  YJl hreirn 72. B HCJlaJlt'KOM npou1.11 0M ATaraHa 
4 H T aJJH H a  I0>1<110M A.iJTae. EcTh cae.aeH Hfl, 4TO e M y  nol{

n 

H fl,,H tch OTJJ.eJJ b H ble aJJTailcKHe coOKH: KoH11ou1 73, Coiio 
4 a a nThl, M a i'.i M a H  75. HecMOTJ> H H a  TO, 4TO OTMe4CHHb1e � 
JleHHfl ornocHTC5l K XIX B.,  CCTb oc11 o a a H ttfl C4HTaTb 
3apo>1<11eH11e KYJJbTa 601Kecrna - n oKpOBHTeJJeii KY3Heu.�8 
n p O H30WJl0 JlO M O H rOJlbCKOro 3aaoea a H1U1, TaK KaK B n 
CJTeJly1ournii nepHOJJ. 11a 60J1Lmei1 4acn1 AJJTa H 11,06b14a H 
pa6oTKa M eTaJrna 6 hr.11 11 yTpa4CHhl 76. 

TaK H M  06pa30M, a UeJJ0.'11 pa301nHe peMecJJ a  a yCJJoe11 
rocnoncTBa HaTypa.1bHOro K04eBOl'O X03HHCTBa HMeJJo CB 
oco6eHHOCTH, o6yCJJOBHBWHe HeOT}leJJ H M OCTb ero OT c 
cKOro �,°3H HCTBa H 11,JJHTeJJ bHOe cy w.ecrnona�THe s u pe11,CJ[ 
KOlJCBOH o6LUHHbJ. B TO >1<e apeMs:i a co1maJTb H 0-3KOHOM.ff 
CKOli cTpyKTy pe aJ1Tai1cK11x nJJeMeH VI-X a s .  M eTaJIJtyp 
H KY3Heu.b1 3 a H HMaJJH oco6oe MCCTO, onpeJJ.e.r rn a w eecR 
cyw.ecrneHHOH pOJl b!O B X035l HCTBeH llOH >KH3H H H a ceJJett 
a T3 K>Ke P R.llOM cy6oeKTHB Hblx cpa KTopoa, CBH3aH HblX c 
JlHrH03HblMH n p e;lcTaaJJ eH H H M H  K04eB H H KOB. 

3A KJUO lf E HH E 

Ba)frnoe MecTo a 113yi:reHHH HCTOp H H  4e.1J ose4ecKoro 
w.ecTBa 33 H li M a lOT aonpOCbl X035lHCTBe H H O H  .n.eHTeJl bHOC 
B 48CTHOCTH, ocsoeHHfl 11 11cnOJ1b30BaH1rn MCTaJJJJa .  KpynH 
p a l1 0110M )Ke,,'le30.:teJ1 aTe.'lb H Oro H >KeJJC3oo6pa6aThIBaIOwe 
npOH3B0,ll.CTBa B n ep HO,Q p a1rnero c p e.11.tteaeKOBbfl (VI-X BB. 
KaK OOKa3blBalOT mtCbMeHJibte 11 a pxeoJI OrH4eCKHe .HCT04 
Kif, HBJlHJlCfl AJJTai1. 

Au a.1113 >Re:1eJHblX P Y.LI.. chipOJl.YTHbtx ne4ett , o6pa31.l 
TOOJl lf B a  H WJICJKOB,- c Oll. H O!'.i CTOpOHbl, H KY3He4HOH n 
AYKLVIH - . c  ,11,pyroti, no3ao.rrne-r onpeJJ.e.rnTb 06w.t1fi ypoe 
pa3BltTHfl MeTaJIJJypnrn H MeTaJJ.;1006pa6oTKH B 3TOM paiio 
Jl3JI H4He onpe.D.eJJe H H bl X  oco6e11HOCTeH B pa3BHTHH peMe 
y K04eBoro HaceJJ e H H H ,  p0.1b peMCCJJ a H peMec.1 e H H .HKOB 
COUH3.1lbH0-3KOHOMH 4etKOii }IOl3HH o6mecT a a .  

�: A H o  x H 1 1  A .  B .  Ma-repttaJtbl n o  waM attcTBy . ... c .  7. 
T 0 K a p e B c. A.  nepe>KllTIOI POAOBOl'O KYJJl>Ta y 3JJTaiiu.es.- T 

11ttl �rttorpa<j>tt11. M.;  Jl., 1947, T. I ,  c. 148 . 
• 4 T o  K a p  e B c. A. 11.0K3nl\T3JJHCTH'lecKlle nepe>KllTKll ... , c. 75; r 

HblH76A.'!Taii H ero Hace.nett11e.. 5apttayJJ, 1 000, T. I .  01>111. I, c. 75. 

G To K a p  e a  c. A. nepe>1<H1'KH pOJlOBOro KYJJl>Ta .. .. c. 1 49. 
7 n 0 T a n  0 B Jl. n. KpaTKHil 04epK . ... c. 26. 
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MC'fa.'T.:iyprHH >KeJJe3 a  H a  A.'!Tae 6a3H poaaJJ acu a ocHOB-

143 MHoro4 HCJJ('H Hbl x MCCTOpomne11 HHX H pyJJ.ou poHa-

1tflX ioro-BOCT04HOrO AJ!TaH. OtKpblT.He 3J1CCb OKOJIO 30 

ffTH Hl\OB MeTaJJ.'lyprirn )Ke.'TC3a 003 80.T lfleT BbI.11.eJl lfTb K p y n 
M LJyf1cKo-Kypaiic1rnl1 rop110-MeTaJ1JlYPrHlieCKHH p a H O H  

�rae-Ca HHCKOH r o p H O H  06Jl8CTH, pacn OJJO>Kt' HHOH H a  �blCO

JS00- 1809 \1 11a.11 yp�B H CM M O p H  H o x a aTbraaJOw.e11 Ky

aAcKy1o, 4y11cKy10 11 Ca11moreMcK y10 cTe� H .  

Cocraa >1<eJTe3 H blX py.11. MCCTopom.11.ettHH ca11.11eTeJJ bCTaycT 

s1i1coKO:\ll H cpeJJ.11eM con.ep .>KaHHf:I >1<e.TJc3a a pyJ.J.e, onw

r.tlJJbll0\1 - K3.%UHfl Ii rJT HH03eM a H 4 a LUe 3aabJWeH HOM -

itMHt'3CM a, HBJIS'llOllJ,CrOCH OCH OBHblM H e p y  .D.HblM M HHepa-

1..'™ H3 MCCTOpO}l{J).eH HHX . Ooc�1e,D.Hee 06CTOS'!TCJl bCTBO 1lHK
&8J10 t1C'o6xo.'l,H MOCTb o6ora w.eH H H  P YJl.hl MeT aJJJJypra M H .  

Bb11I.r1a0Ka M eTaJJJJa 11a A.'!Tae B nepH0.11. cpe1111eneKOBbH 

B0AIM8Cb no e,J. li H O H  Tex110.'TOrJHI B 0,Il.HOT H O H blX CblpO· 
tiblX nel!ax, He HMeIO U..VIX n p H MblX a H aJJOrHH Ha .11. p y r n x  

�pp1nop11s:ix. Bee netJH - w a xntoro T H n a ,  ao3se.11.eHbI B 
uax r.TJy6HHOH 1 20- 1 50 C M .  061uue pa3Mepb1 HX s apb11py

B npe.neJJ a x :  .11.JI H H i:l - 1 05- 1 50 CM, w H p H H 8  -35-65 C M ,  
_IWCOTa ( peK011crpyHpyeMas:i) - .D.O 200 C M .  Oco6h1tt 1111re
� n pe.n.craBJI HeT KOHCTp Yl<UHH B0311YXOJl.YSH blX cone.TJ. p ac

OJJO)l(el!HblX no 60K0BblM CTeHKaM H a  BbJCOTe OKOJIO l 00 C M  
8'JJ. YPOBllCM n oJTa p a6o<rei1 KaMepbl,  n o  8 - 1 1  H 3Jl. K 8>Kll,OH, 
AltlMeTpOM 2,5-4 CM ' Ii Bb1Be.11.e11HblX Ha nosepxHOCTb no.11. 

MOM B 45-50°. Co3.11.a11ae no.11.06Horo 003.11. yxOJlYBHOro 
olicrna ll03B 0JI HJ10 a.TJTaHCKHM M eTaJlJJypraM yae..1 H4HTb 

1J8604HH 06be\1 nC4eH H nOBblCHTb H X  n pOH3B0Jl.11TeJlbHOCTb, 
OCytUecTBJl HH flJJ3 B l<y 60,,1 blliero KOJI H4eCTB3 M eT3JlJl8 n p H  
lb!COKHX rel\mC'paTypHblX pe>K H M 8 X .  

ConyTcTayiow. H i-l  11Hae11Tapb .11 n poae)l.eH H ble a 11anor111-1 
03BOJIHIOT .uaT11poaaTb .na 11 H hle MeT3JIJl yprn4ecKHe npOH3-

B0JlCTBeHHble coopy)KCH H fl VI-X as. H.  3. Ha.1. 1 1 q H e  06w.11 x 
�HCTPYKTll B H bl X  oco6eH HOCTeH H rp y n m 1 poaa1111e B onpe
AeJrett HO�I pai1011e 003B0JJHIOT Bbl,neJI HTb HX B OC06bJH nm 
Cblpo.11.ynih1x ropHOB. x a p a Krep111.>1 ii )l.Jlfl AnTalicKOro roptto
Nt!TaJ1:1yprn4ec Koro p a iioua,- Kow-Ara4CK H H .  

00JJ y 4eHHC >1<ene3a n a  AJ1Tae a H3y'laCMblH nepll0.11. n po 
HCXo,un.10 H CK.1 IOlt fne.r1 hHO cw po.11.yTHhlM cnoco6oM n yTeM n p H 
MOro BOCCTaHOBJl (' H H fl  Ml'T3JlJJ H4CCKOro )Kenesa 113 meJJe3-
lfOH PY.II.bl .  C p a B H e H 11e pe3yJJhT8TOB npOH3BOJl.CTBa >1<e"1e3a = A1Tae c ueKOTOpblMII perH(!IJ a M H  cTp a 11ht noKaJhrnaeT 

net• BhlCOKYIO n p0113BO)l.HTeJt bllOCTb nepROrO. 



OrnOBHblMH 1<aTerop 11HM H npo.11.y K U.HH J<Y3 HC4 HOro np 
H3B0..clCTBa aJJTa .:iueB 6blJJ H npeHMy w.ecrne�IHO n p H H 3AM 
HOCTH KOHCKOH c6py11, opp1rne, a Ta K>Ke op)'AHH TPY..'l.a 
n p e.11.MeTbI AOMawHero 06Hxo11.a .  AH a.� H3 MeTaJJ.1 H 4 ec1<0 
H llBCHTa p H  n o  JlBYM xpOHO.IJOrH 4 eCKJIM n ep H o.11.a M  (VI -VI 
11 V I I I- X B B.) noKa3aJJ noCTy n aTe.%11oe p a 3 B HTHe K)'3H 
H O H  TeXH H K H ,  XOTH 11 n pOHCXOAHBwee M e,'.lJ1 C H H bl M H  TCl\lrl3M B u.e.IJOM , JlJJH >KeJJC3006pa6aTb1Ba 10 w.ero npOH3BO.ll.CTB a  a 
T a HcKoro H ace.1JeH HH VI-X B B .  6 b1JJ0 x ap a KTep Ho Hcn OJ1b 
B 8 H H e  B K8 4CCTBe CblpbH K p H 4HOro >Ke.�e3a ll CTa�'Hi c n ocr 
neHHblM H3MCHeH HeM COOTHOwe11HH B rl0Jlb3Y llOCJJe.11.He 
M a ccoBOC MeTaJJJ1o r p a cp H4ec1<oe H cc.1 eJlOB a 1 rne H ,a.aHH 
>KeJJe30.11.e.r1 aTeJJ bHOro npOH380.UCTB3 CBH.D.eTe.n bCTB)' IOT 0 TO 
4TO H aceJJem1e AJJTaH H e  BbmJJaBJJH.'lO 4 y ry11. a noJJy4aJJo y 
ror0By10 npo,nyKU.HIO c ,a.py ro i'.'r TeppHTOptm. 

noCTe n e H H O  COBCpweHCTBOBaJJHCb n p HeMbl nJtaCT H 4eCK 
o6pa6oTKH MeTaJJJJa . TaK, B pC3 YJJ bTaTe n p H M CH C H H H  Mero 
.11.JIHTC.%HOH npOKOBKH 3aroTOBOK KOJ1114eCTB0 113.11.C.IJ HH 
<HICTOro >KeJ1e3a B03p0CJJO Ha 9%.  COCTa B H B  K KOHUY x 
OKOJJO l.feTBCpTH Bce.:i K)'3He4 H OH n p 0.11.YKU.HH. 311 a 4 t1TeJJ 
pa3Hoo6pa311J111Cb B xoJte HCcJJellyeM oro nep HOJla npHe 
113rOTOBJ1CH H H n peJl\>ICTOB H3 4epttoro MCT aJIJi a , OCHOB H bl 
113 KOTOpblX 6b1Mf : l )  CB060.11. H a 5I  K)'3He4 H a H  KOB K a ,  2 )  
BepxHOCTHaH ue�eHTa u.1151 >KeJ1e3a H CTa.111 ; 3 )  c B a p Ka >Ke.ri 
11 CTaJJ11; 4 )  TepM114eCI<a51 o 6 p a60TKa ( 3a1<a.11<a ) cTa.rn: 
3aT04Ka H w.1 11cpOBKa 113.lle...IJ H H. B U.CJJO� n04TH llJJH BceA 113yqeHHOH TeppHTOpHH x a p  
Tep110 OAH006pa3He rexH OJJonrn KY3He4HOro np0113BOJ1.CT 
C B 51 3 a H HOe KaK c n p OH3BO.ll.CTBOM HC60JJbWOH llOMeH KJJaTY 
113,[l.eJJ H H ,  T a J< H c 06beMOM TeXHH"4eCKHX 3 H a H H H ,  H MC!OlUH 
H a  aoopy>KCHl1H J<)'3HCU.OB. VlCKJJ I04CH HC C0CTa BJJ 51CT MeT 
J1006 p a 60TKa BOCTO\I HOH 4 acT11 n pe11ro p H A  AJJra H ,  uaxoJl 
waHcs:i, no aceti aepos:iTHOCTH ,  n o.11. 60JJ b W H M  B JJ H H HHeM I< 
HC4 H � x  Tpa.11. H u. H A  6oJJee B�co1<opa3BMTOA X a 1<acc1<0-M� 
C H llCl<OH KOTJI O B H H bl .  

CpaaHCH 11e 1<y311e4Horo n po113BO.ll.cTaa A.TJTafl c ;tpyrH 
perno11 a M 11 CTp a H bl a n ep HOJl Vl-X B B . noKa3btBaer ore 
aa �me reMnOB p a 3 B l1 T H 51  MeTaJJ.'I006pa 6oTKl1 K04CBHMK0B 
c p a a H e H H �  c OCC.11.JlblM H 3CMJJe:1e.1J bUa M H ,  o6ycJJOBJJ C H HOC 
6ettHOCT51MH K04eaoro X03HHCTBa H 6bJTa. 

• lv\era.1.1 yprH H 11 MeTaJ1 .�006pa6or1<a 51BJJH.11!Cb cocT 
HOii 1.1acTbIO X03HAcraettttoi1 crpyKT)'pbI a.1Tai1c1<11x 11:1e 
CKOTO BO.iI.OB - KOl.fCB H H K O B .  ae.lyw.11x KO:lm.1e1<cHOe Harypa 

r:l() 

-l(Oe X03 51HCTB0 H Ha XOllli B l1111XC51 Ha 3Ta n e  CKJJallbl B a ll H 51  

qacrHofl co6crBCHHOCTl1 , K.rraccoa H rocy..'lapcTBa.  
Oco6eHHOCTb pa3BHTHH peMece.n Ha AJ1Tae cocT051JJa a 

TOM. 4ro. 51B.1 5151Cb n o  cyr 11 cneu.11aJJ11311po a a H HblM H  npOH3-

eoJJ.CTB3MH , opHeHTHp0B 3 H H bl \ill H a  3aKa3, OH H ,  B C H .riy cne
u1upttKU K04eBOro CKOTOBOll4eCKOrO X0351HCTBa, co CBOHCT
&eHHbl\1H eMy cpe.11.cT B a M H  n pOH3BO.ll.CTBa. cnoco6a!'.111 opra
HH3auHH H ae.11.eHH 51 X0351 HCTBCH HOH llC5lre.1 bHOCTl1, He no
,nytiH.llH .11.ocraT04HOrO p a 3 Bl1Tl151, He06X0.!1.HMOrO .ll.Jl51 OTJl,e
J(eHlffl OT ce.IJbCKOrO X03HH CTB 8 . 

06IUee q HCJJ O 3 a H H M a B W HXC51 MCTaJJJJ y p r 11ei1 H MeTaJJ 
.11006pa60'rKOH cocTa BJJHJJO OKOJJO 4-5% ttaceJJ e H H 51 .  Opra
HM33Ul151 rpy11a peMeCJJ C H H HKOB HMeJJa o n p e.ll.CJICH H bte oco

HHOCTH, 33KJII0 4 a B w H eC51 B cneu11aJJH3aU.HH Ha BbinJJ8BKe 
H Bblpa6oTKe MeTaJJJJa OTJleJl bllblX ceMeH 11 ceMeHHO-pOAOBblX 
r.pynn. H8JJ H 4 H H  HHCTHTyTa Y4CHH4ecTaa, a T a 1<>1<e oco6b1x 
DOH51Tl1H H 11 H CTp)'MNITa p H 51  M 8CTCpOB . 

3KOHOM11l1ecKaH p on b  peMec.na 11 peMecJJeH H H KO B  H a  AJJ-
111e 33 K"'l I04 aJJaCb B TOM, 4TO 011 11 n p a KTH11CCKH n OJJHOCTblO 
te6ecne4 HBaJJH MeraJJJJOM H M eTaJJJJ ll4eCKll M H  113.11.CJI H H Mll H a 
qneHHe csoero pernoHa, n pOJl)'K U.H H 11 x n peJtcTaB.IJHJJa aa>K
:l)'IO crar1>10 B cocTaae .11.att11 11 Me>Krocy.11.apcTBeHHOH rop
n>BJJe. Bee 3TO 06be1<THBHO o n pe.ne.TJ HJJO B b1co1<oe nono>KeHHe 

ecJJCHHHKOB B o6 w.ecTBC, 11.0Ka3blBaeMOe HCTOpH4CCK11 M H  
l.fHHKa�rn. 

<l>aKTOpOM cy6beKTHBHOro xapaKrepa, yc11.r1 H Ba IOW.HM 
£11.0llHTa HHe peMecJJeH H H K O B ,  6bl.'I H npe.11.cTa B.IJCHl15I aJJTa H U.eB 
0 RpHcyIUeH flK06bl MeTaJJ.'ly p r a M  H K)'3Heu.aM c noco6HOCTli 

illWe6HO-K0.1JJlOBCKoro amrnHHfl, 6.1 1131<oii K w a M a tta M .  Cne
HKa l'Py.'l.a M CTaJ1,1 y p ro B -KY3HCUOB, n p H aenw a H , c OD.HOH 

POHb1, K B b1.11.eJJ e H H IO 11x a o6u(eCTBe a oco6oe n o.1o>KeH He, 
ifJKoe IUaMalla M .  c JI.pyro�i 11 0HBJ1CllHIO oco6oi:i K)'JJbT0-1:)11 06pH1l.HOCr11 n p 11 n poaeJ1.e11 1111 peMec.1 e1111brx p a6or. P11-

i!.Y 8·1bH bJ\1 H AC ii cTB M 51 M 11 c on f10BO>KL1Cl.IJ �f Cb jJ.06blll 3 ,  B bin.I] a BJ< a 1'Jf 06pa6oma me;1e3a . 
B ue.110:1-1 \tera.rr.1ypr115I 11 MCTa.11.1006pa60TKa A.nTaH VI-

88· u 3.  .'lOCTli rJ1 u .11.ona rol.fHO BblCOKoro 11.1151 KOL1eaoli 
811

X
01•.u1K11 }pOBflfl p a 3a11T11H. 0.'.l.11 a 1<0 n o.1 1 1rn 4ec1<11e co6b1-

l l l-XVI 11 B B .  pC3KO OTptt u.are.'l bHO nOB.1 H51Jlll H a  XOD. 
Ra.!Jb110-3KOH O M �i4CCl<Oro p a 3 a 11nrn a.1T8HCK H X  nJJe :..1 e H .  
lfr0JJbc1<oe 3a0oeaaHHe 11 rpa61ne,1 bCKaH 1 10,1 HTHKa \1 0 1 1 -
bet<Hx xaHOB. C'Ollf10BO>K1l.3 B UHl51C51 -.1accOBbl'vl HCTpe6JJe-

MecTHoro 11ace.1e11 1rn .  np11B<.\111  K :.rna •111rc.'lb110M) 1<y.1 b-
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TYPHOMY H 3KOH OMH4eCKOMY ynaAKY 1 • Eha 3 a KOHOMepttoc 
npoCJJe>1<1rnaeTcH BCIOAy, r.n.e rocn o.n.cTBosam1 MOHrOJJ bC!<Ji 
3a soesaTeJJH. 

11cTOpH4eCKHe HCT0411 HKH CBHAeTeJJbCTBYIOT, '-ITO B 
XVII I BB.  3KOHOMHKa 11 KYJJbTypa aJTTa HCKlfX 1rneMeH 
AHJH:!Cb s cocTOHHHH Kpai1ttero ynaAKa H 3 a cT05! 2 . Ha 6o.1 
wei1 4acTH AJnaH, B y acTHOCTH 10ro -socT04HOM p a i'.iotte, >K 
JleJOAeJJ 8TeJJ bHOe npOH3BO,ll.CTB0 TIOJTHOCTb!O npeKpaTHJJO CB 
cyu�ecrnosatt11e. B XVII s .  H3-3a OTCYTCTBHH >1<eJJe3a Me 
Hoe ttaceJJetttte B brtty>1<Aetto 6btJJO BB03HTb ero c APYrHx 1e 
pHTOpHli 3. 803MO>KHOCTb 3aHHTHH >KeJJeJOM OCT8B8JJa 
JTHWb s OT.n.eJTbHbIX TPYAHOAocTynHbIX roptt0Tae>1<Hbrx Mee 
H OCTHX. 0.n.HaKo 9THOrp acp11'-lecKHe M aTep11aJJbl XVIII-XIX 
noKa3blB8IOT, 4TO >KeJ1e30).leJT aTeJT bHOe npOH3B0,ll.CTB0, coxp 
HHBweecH 3Aecb, 6blJJO H 8  6oJJee HH3KOM ypostte, lfeM B 113 
4aeMbI H  nep 110.11 4 • 

Hapo11bl CH6HpH ...• c. 322. 
TaM lKe, c. 333. 

I C y  H 11 y r  a w e  B 51. H . LlpesHllll MeTaJ111yprH11 XaKacHIL . •  c. 9 
I 4 H x a 4 e B n. A. nyTewecTBHe B BoCTO'!HblH MT8H. M '  I 

C. 1 39. 
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DPH H51Tb1E C0KPA1UEHl151 

AO - ApxeOJ10rH11ecKHe OTKpblTHH. 
fJ1M - focyAapCTBeHttbll! llCTOpH'lecKHli My3eH. 
f3 - fOCyAapcTBeH HblH 3pMHTaJK. 
3CrY - 3anaAHO-CH6HpCKOe reOJIOr1111ecKOe ynpaBJ1eHHC. 
33C011 PrO - 3anHcKH 3anaAttO·CH6HpcKoro OTJleJia 11Mnep aTopcK 

PyccKoro reorpacj>1111ecKoro o6w.ecTea. 
KCHA - KpaTKHe coo6w.eHHH o AOKJiaAax H noJieablx HCcJieAoeaH 

HHCTHTyra apxeoJiorHH AH CCCP. 
MHA - MaTepHaJibl H HCCJJe.noeauHH no apxeoJiorHH CCCP. 
CA - CoeeTcKaR apxeoJiorHH. 
CHl111rrHMC - CH6HpcKHii Hay11tto-HccJieAoeaTeJibcKHii H HCTHT)'T 

JIOrHH, reocj>HJHKll H MHHepaJibHOrO CblpbR. 
C3 - CoeeTcKaH 3THOrpacj>HH. 
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O p H JJ O >K e H H e 

o n w  CA H H E  M H KPOCTPYKTYP 

Ho>KH 

AHaJHl3 30. Ho>1<, SlKoHyp, .M• 1 554/43. llinH<f> c.nena H  
1 I2 

nonepe4HOro ce'leHHH ne3BHH HO>Ka. MHKpocTpyKTyp
'blM ttcc:1eaosaHHeM o6Hapy>1<eHa HeO.ll.HOpOD.HaH CTPYKTypa 

K<f>a. B.uonb 6oKOBblX cropoH ,  pa3D.eJJ eH Hble csapo4HbIM 
PIBOM xopowero KaLiecTBa, <j)HKCHPYIOTCH .ll.Be <jleppHTO-nep
;llffTHble 30Hbl c pa3JJH4HblM COD.ep>Ka HHeM yrnepo.na (0, 1 -
.2% Ii 0.4-0,6 % ) .  B HH3KOyrnepOD.HCTOH 30HC Ha6J110D.810T

CI npepblBHCTbie csap04!1bie WBbl - p e3ynbT8T naKeTHpo
HHH 3a roTOBKH. Me-rann xopowero KatJecrna, MeJJ K03ep

!JIHCTblii. BblBOD.: 11o>K . OTKosaH MeTO)lOM csapKH BbICOKO
rnepoiu1cToi1 H HH3KOyrnepo.n.HcToi1 CTaJJH. KatJecrno KY3-
e11Hoi1 06pa60TK11 xopowee. 

AHaJJH3 33. Ho>K, KYAbtpr3, N'2 2280/49. Wn11cp c.n.enaH 
a 1/2  nonepet1Horo cetJeHHH JJe3sHH . M11KpOCTpyKTypHoe 

BCCJJe.nosaHHe noKa3ano Ha 6onbwei1 4acT11 wn-11cpa CTPYKTYPY 
pm·a (6an.1 3epHa 7, fOCT 5639-65) . B.n.on b OAHOH H3 

eropou pacnono>K eH cJJ oi'.i nepnHTa, nocTeneH HO nepexo.nH -

DUdi K UCHTPY w:IH<jla, a cpepp1no-nepnHT. MeTa.'IJJ xopowero 
llllecTsa' \1eJJ K03CpH HCTblH ,  UJJI aKOBblX BKJJI04eH HH HCM HOro . 
MHKpOTBCpJJ.OCT!> <jleppttTo-nepMITa - 1 60 Kr/MM2, nepJIH
a -297 Kr/MM2. Bbrno11.: H O)!( OTKOsaH 113 )KeJJe3a c .n.anb
�AWH\I Hayr:1 epO>KHB8HHCM OD.HOH 113 CTOpOH. Ooc.ii e ue
)leffraum1 113,ae.1 He He no.n.scpra.'IOCb npoKOsKe (ocrnn11cb 
'CJlfJlbl neperpesa ) .  

AttaJI113 35. Ho>K, KY11.bipr3, N'2 2280/47. llinHcp CD.enaH a nOJIHOM nonepe4HOM cet.JeHIHI HO>Ka. np11 MHKpOCTPYKTypllOM Hcc-1e.n.oaaHHH Ha 6o.1Jbwei1 LI8CTH wJrncpa 06Hapy>1<eHa 
nepJJHTHaH CTPYKTypa, nocreueHHO nepexo.n.HLUaH y cnHHKH t<a B TOHKO.ll.HCnepCH blM nep .. 111T c ueMCHTHTHOH ceTKOH . � ocrptte Ha6nio.11.aeTcfl CTPYKTypa MCJJKOHrOJJb48Toro M a pCHra c He3H8tJHTeJJbHblMH y4acTKaMH pa3opsaHHOii ue

l!HTHTHOH cerKH. CoJJ.epmaH11e yrnepo.na 0,8- 1 % .  Me-rann 
Koro l<aL1eCTB8, B nJJOCKOCTH IUJ!Hcpa H86JJIO.ll,8IOTCfl Kpyn-

e np11Mern u1naKa. MHKpOTsepJJ.OCTb MeTaJJJ1a 324 Kr/M M2. 
80.ll. : HO>K OT1rnsaH H3 B blCOKoyrnepO.ll.HCTOH cTa.nw. OcTpHe �a non.aeprnyTo Mecrn oii 3aKanKe. 
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AH2JIH3 58. Ho>K, OrnttKOBCKHH M OrHJJ b H H K, .Mi 2473 
illJ1 11cp cne.1 a H  H a  nonepe4HOM ce4eH M H  {IC3 B H H  HO)f{a. M 
pocrpyKTYPH � A  attaJIH3 noKa3aJI crpyKrypy nepJI HTa, n 
JJHra c ueM eHTHTOM. Conep }!( a H He yrnepona 0.8 -0.9% . M 
TaJJJI xopowero Ka4eCTaa , M eJIK03e p H HCTbl H, WJiaKOBblX B KJJ 
4eH H H  11eMHOrO. Bbl BOD.: llO>K OTKOB a H  H 3  BblCOKOyrJi epo.u.HCT 
CTaJIH . Ka4ecTBo KY3He4HOH o6pa60TKH xopowee. 

AHaJJH3 7 1 . Ho)!{, 5J111>1rnne E.ri6aHbI, N2 1 622/ 13 .  WJ1 
cne.ri a H  11a n OJIJJOM nonepelJ IJOM ce4 eH 1111 ne3Btrn HO>Ka. M 
pocrpyKrypHoe 11cc,1 e.1.1.oaatt11e n0Ka3ano cpepp11ro-nep.1 
HYJO crpyKrypy wJrncpa. Co11.ep>K a11He y rn epona 0,7 % .  Mera 
xopowero K a 4 CCTBa, "1e.1 K03epHHCTb111, W!l3KOBblX B KJll04eH 
Ma.r10.  BblBOll: HO)!{ OTKOBall 113 BblCOKOyrJJ CpOJJ.HCTOH era 
Ka4ecrso KY3He4 HOH o6pa60TKH xopowee. 

AttaJIH3 1 83. 3 a rorosKa H0:>1<a, KypaA 3, N2 78209/1 
Wn 11cp C.lleJ J a H  Ha nOJJ HOM 11onepe4110M ce4ett11H 4epewKa n 
>Ka .  M1 1KpocrpyKrypttbtM 11cCJ1e,D,osat111eM 06 Hapy>1<e Ha 01uf 
pon11ast cpepp11ro-nep.11HTHaH crpy1<-rypa WJ!Hcf>a.  Co11.ep 
H He yrJ1epo11.a 0, 1  % .  MeraJ1.1 '1e.1K03ep1 1 11crb1 H, xopow 
Ka4ecraa. wnaKOBblX BKJJl04CH l1 H  B TIJJ OCKOCTH WJJ Hcf>a 
MHOrO. BblBO.ll: 3a fOTOBKa HO>Ka OTKOBaHa 113 H H 3KOyrJ1 e 
JJ.HCTOii xoporno npOKOBaHHOH cra.11 11 .  

AHan113 204 . . Ho>K, Ty3Kra , N2 79601 /78. Wn11cp cne.11 
Ha nOJIH0\1 nonepe4 H0�1 ce4emrn HO)f{a. MHKpocrpyKTYPH 
11cc.11e11.oaattHeM 0611apy>Ke Ha Heo11.ttop o11.tt aH crpyKrypa urn 
cpa. B cepe.llHHe wn 11cpa Ha6n JOJJ.aercH CTpyK-rypa cpeppHT 
BJJ.OJlb 06e11x CTOpOH WJ!Hcf>a p acnoJJa raJOTCH CJJOH UCMeH 
UHH.  MeraJIJI HH3KOrO Ka4ecrsa, H M eeT 60J!bWOe KOJ1 H4eC 
WJl 8K0BblX n p 11 Mece i1. ,BeJJ H4HHa 3epHa KOJJe6nercH OT M 
KOro .n.o cpe1n1ero. M11KpoTBepJJ.OCTb cpepp1na 1 28 Kr/111M 
M H �porsepnocrb s H a yrnepo)f{eHHOM cJJoe JJ.OCTHraer 221 K 
M M - . 8bJBOJJ.: HO)f{ OTKOBaH H 3  MHrKOrO >KeJJe3a. fOTO 
H3JJ.en11e nOJJ.BeprJJOCb .u.syxcropOH HCH nosepxHOCTHOH u 
Me11rau1111. Ka4ecTBO npeJJ.aap11ren bHOl'f 06pa6orK11 Mera.II 
HM3KOe. 

AHaJJH3 2 1 3. Ho)!{, fHneao 9, N2 I *. WJ111cp CJJ.eJJ aH 
noJJ HOM nonepe4HOM ce4eH H H  HO>Ka. OpH M HKpocrpyKT 
HOM HCCJJ eJJ.OBal! H H  06Hapy)!{eHa cpepp11ro-nepJ1HTH aH crpt 
rypa w.ri11cpa. MecT a M H  nepexOJJ.HLUaH R n epJ11iT. Y ocrp 
H26JllOJJ.8CTCH 30Ha co CJI C}laM H  cpeJJ.HeHrOJJ b43TOro M apre 
c11ra, rpocr11ra H cpeppHra. CoJJ.ep >Ka H H e  y rn epo.1:ta 0,3 0.8 
MeTaJJJJ MeJJ K03ep H H CTb1�1,  xopowero Kallecraa, c He3 
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enbH blM KOJ1H4ecraoM wnaKOBblX n p H Mece�1. M1-1Kpo·raep-
1tllT

T� cpeppHTO-nepJllHHOH crpyKrypbl 1 58- 1 8 1  K r/ M M2 ,  M ap

:c11ra -557-644 Kr/M M2 . •  Bb!BO}l: 110)!{ OTK O!:!aH H3 He-

aeHOMepHO 1rnyrJiepO)!{CHHOH craJJH .  fle3a11e HO)!{a no.n.

p rHYTO MeCTHOH 3 a KaJJKe. aep 
AHaJIH3 2 1 4 .  HO)!{ ,  fHJJeso 9, N2 2*. illJJ Hcf> C)l.eJi a H  H a  

'h nonepe4 HOro ce4eHHfl HO)l{a. M11KpocrpyKrypHoe Hccne

p.oeaHHe noKa3aJJo HeOJJ.HOpo11.1�yt0 crpyKTYPY wn 11cpa . Ha 

�bweii 4acr11 w:rncpa pacnonaraercH crpyKrypa M apre H 

ClfTS H cpeppHT8, H a  ocraJJbHOVt 4aCTH ::-- c p CJJ.HNl rO.rJb4aToro 

"apreHCHTa. Merann MeJJK03epHHCTbIH, HH3Koro Ka4ecrsa, 

O'leHb 3arpH3HeH npHMeCH M H  wna
.
Ka.  BblBOJJ.: HO.>K OTKOBaH 

113 8epast10Mepuo H a y rnepo>1<ettHOH cran11. roroaoe H3Jlen 11e 

K8JJeHO B XOJ!OJJ.HOH BOJJ.C *. 
AHaJJH3 295. Ho}!( ,  fypbeacKoe noceJJ ettHe, ,N'g 96 1 .  WJ111cp 

�eJi aH· 1-1a nOJJBOM nonepe4HOM ce4eHHH H0:>1< a .  O pH M HKpO

YKTYP HOM 11cc.n eJ1,oaatt11.i-i H a  noaepxHOCTH w.rncpa 06-

py>1<eH a  cpepp11ro-nepJTHT11 aH crpyKrypa.  Co.n.ep>Ka H H e  yr-

011a a MeTanne KOJJe6nercH OT 0,3 JJ.O 0,7 % .  MeranJJ 

CTblH, MeJJK03ep HHCTbtA, xopowero Ka4ecraa. BbIBOJJ.: 110>1< 

oeaH ueJJ HKOM H 3  ttepaBllOMepHO H ayrJJepo>KeH HO H  CTaJIH . 

qecrso KY3He4HOH o6pa6orKH MeranJJa xopowee. 
AHa.riH3 296. Ho)!{ , fypbeacKoe noceneHHC, .N'!1 648. U L 1 1-1cp 

!e.118H tta 1 
f2 nonepe4Horb ce4eHHH .'leJBHSl HO)Ka. MHKpo

}'KTypHoe HCCJ1e)l.OBa1111e noKa3aJJO OJJ.HOpO.D.HYIO �rpyK

y rpocrnra . B cepeJl H He wn11cpa Ha6monaercH caapo4-
ruos, o6pa30BaBWHHCH B pe3yJJbTaTe n a KeTHpoaaHHH 

a.rtJ1a.  Woa wHpOKHH,  3a611r WJI8KOM. MeraJJJJ xopowero 
ecraa, B nJIOCKOCTH wm1cpa 11MeeTCfl He60JJbWOC KOJIH4e

WJlaKOBblX n p H Meceii. BblBO.D.: H9}!( OTKOBaH li3 CTaJI H .  
eoe H3JJ.eJJ 11e no)l.aep rn och TepM006pa6orKe. 

AHaJ1113 297. Ho>K . fypbeBCKOe noceJ1eH 11e, N2 846. W n 11cp 
8H Ha n OJI HOM nonepe4HOM ce4C H H H  H O>Ka. OpH M HKpO
KTyp HOM H.CCJIC,!l.OB3HHH 06Hapy:>1<eHa cpeppHTO-nepJJHT
crpyKrypa WJJ H cpa .  Co.u.ep >Ka H He yr.'lepo.n.a KOJie6nercH 

i>,5 n.o 0,7 % .  He3Hal111rc.r1 bHaH 48CTb ocrp1rn o6C3yrnepo
a B XOJJ.e KY3He4HOH o6pa6oTKH . MeraJJJJ xopowero Ka
ea,  WJJ aKOBblX B KJ1104eH H H  n04TH HC H M CeT. BblBOJJ. : H O>K 
Ba11 H3 B b!COKO)rJJepo.a11croi1 craJJH. Ka4eCTBO KY3 tte4-
06pa6oTKB xopowee .  

A1iaJJH3 299. H0>i<. fypbeaCKoe noceneH11e, N<i 666. Wn11cp 

HoMepa co 3113KOM c*> OTCYTCTBYIO'r 8 KOJJJJeKUHll. 0HH npocras11eHbl 
OM MR YA06crea 8 pa6ore c MaTep HaJJOM. 
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cJJ.eJiaH H a  nonepelfHOM cclfeHHH Jie3BHfl. M11KpOCTPYKTYPH 
HCCJieJJ.OBaHHe Ha 60JibWeH 48CTH WJIHcpa noKa3aJJO cpepptt 
1 1y10 CTPYKTypy . BJJ.O.'lb OJl.Holl H3 CTOpOH pacnoJiaraeTCfl TO 
KHH CJIOH cpeppHTo-nep.'l HTHOH cTpyKTYPbl. CyJJ.H n o  pacnp 
,n.e;1ett HIO yrnepo.J.a, no ocraTKH ueMettra u1m. MeTa.n.'I HH 
KOro KalfeCTBa, OlfeHb 3 a rpH3HeH Me.IJ KHMH H KpynHbl�ll np 
MeCf!MH wJJaKa.  B b!BOJJ. : HO>K orKoaaH 113 KpHlfHOro >Ke�e3 
roroaoe u3.n.e.1 11e noJJ.sep rnoch OJJ.ttOCTOpOHHeii noaepx1rn 
HOH ueMettra u1111. KalfeCTBO npe.rr.sapHTeJi bHOH o6pa6or 
MeTaJIJla HeBblCO Koe. 

Attan113 299a. Ho)!{, fypbeacKoe nocenett.He, N2 666. WJIH 
c)le.n a H  Ha nonepelfHOM ce4emm cn11HKH. M 11KpOCTPYKTYPHbl 
HCCJle,n.osaHHeM Ha 60JJ bWeH l!aCTH l11J1 H<f>a o6Hapy>KeHa CTpy 
rypa cpepp1.na. BJJ.OJl b OJl.HOH 113 cTOpOH pacnoJJ araeTcfl TOHK 
cJJoii cpeppHTo-nepJ!HTHOH cTpyKTypbt. Cy JI.fl no pacnpe.n.eJieHH 
yfJlepoJJ.a, 3TO ocTaTKH ueMeHTa u1111. MeTaJJJJ Hl13KOr� Ka4C 
aa, 04eHb 3arpfl3HeH MeJJKHM11 11 KpynHblMH WJlaKOBblMH n p  
MeCf!MH. BblBOJl.: HO>K OTKOBaH H 3  Kp114HOro >KeJJe3a. f OTOB 
113,ll.eJJHe nOJJ.Bep rJJOCb 0,ll.HOCTOpOHHeii: noaepxHOCTHOH u.eMe 
Tau.1111. KalfeCTBO npe.n.sapHTe.IJbHOH o6pa60TKH MeTaJIJJa 
B blCOKOe. 

AHaJJH3 301 .  Ho}!{, fypbeBCKoe noceJiettHe, N2 876. W.1 
CJI.eJJaH H a  nQ/lHOM nonepe4HOM CelfeHHH HO.>K a .  np11 '!HKp 
CTPYKTYPHOM 11ccJ1eJJ,oa aHHH o6ttapy}f{eHa HeOJJ.HOpOilH 
crpyKTypa wJ111<f>a. Ha 60JJbweii qacrn WJIHcpa Ha6.riIO.ua 
CH CTPYKTypa TpOOCTHTa c <f>eppHTOM . MHKpornep,n.oCTb 1 95 
336 Kr/MM2. Y cn11HKH onHca HH8H CTPYKTypa nepexo 
a CTPYKTYPY cKpbtT011 ro!l b48TOro Ma pTettc1na. MHKpOTB 
11.0CTb -840-942 Kr/MM2. Ha J1e3a1111 pacnoJJO>KeHa 30 
cpeppHTa, 06pa3o a aawaflcfl a pesyJJbTaTe 06e3yrnepo>KHB 
HHH MeTaJIJl a B n pouccce KOBKH. BbIBOJI.: HO>K OTl<OB8H 
CT8JU! H 38K8JieH. 

AttaJ1113 304. Ho)!{, fypi,eacKoe noceJTett11e, N!! 698. UlJJ 
c11.eJJ aH tt a nOJJ HOM nonepel!HOM celfeH HH HO>K a .  MuKpOcTP 
TYPHhlli a Han H3 noKa3aJ1 a ocHoae WJJ 11cpa cTp YKTYPY <P 
p11Ta . Bn.0.1 1> OJl.HOH H3 CTOpOH pacnoJJaraeTcfl cpeppn 
nepJIHTHaH CTPYKTypa.  CoD.ep>Katt11e yrnepo.na 0.4- 0.6 
06e crpyKTypbt pa3.ne.neHbl csap04H blM waoM. Caap04 H 
woa tta 60JJhweii 4acTH Ul.11Hcjla 411CTb!H H pOBHblH.  Mer 
MeJJK03epHHCTbl�I ,  HH3KOrO KalfeCTBa, Ol!eHb 3arpfl3Hell UJ 
KOBblMH npH�fCCflMH.  BblBO)l: HO)f{ OTKOB8H TeXHHKOH csa 
ll.BVX noJIOC )l{eJJe3a 11 CTaJ111. 

- AttaJJH3 306. Ho>K, fypbeBCKOe n oce.'JeH11e, N2 590. wn 
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enaH Ha nOJJHOM nonepelfHOM celfe11 11H HO>Ka .  MHKpoCJl
pYKTYPHhIH a tt8Jll13 noKa3aJI B OCHOBe WJ!Hcj>a crpyKTYPY CT 
ppura. B.noJi b OJl.HOH 113 cropoH p acnoJJaraeTcH cpeppw�o 

� nurttaH cTpyKTyp a.  Co.nep>1< a H 11e yr.1epoJJ.a 0,4-0,6%. 61e crpYKTYPhl pa3)1.eJ1eHbI caapolfHblM waoM. CsapotittblH 
08 Ha 6oJJ bUiei1 lf8CTH WJJ Hcj>a lfHCThti1 H pOBHblH. MeTaJJJI :eJJK03epHHCTblH, Hl13KOro Kal!CCTBa, OlfeHb 3arpfl3H

.
eH wJ1a-

1tOBb1MH npHMeCfl M H .  8b!BO)l: HO>K OTKOB8H rexHHKOH caapKH 
JJJSYX nOJlOC - >Kene3a H CT8J111 . 

AHaJJH3 306. Ho>K, f y p beBCKOe noceJ1eH11e, N2 590. UJn11cp 
c,ae.naH Ha 1/2 nonepe4ttoro ce4eH11fl JJe3 B 11H.  M11KpocrpyK
T)'pHoe ucCJJe.nosaH11e noKa3aJio B ocHose wnH<f>a CTPYKTYPY 
fePPHT8. 8.UOJ!b 0.llHOH H3 CTOpOH, HeCKOJlbK

.
0 He

.
,ll.OCTHrafl 

KJ>8ff JJC3BHfl, pacnoJiaraeTCfl H ayrnepo)l{CHHbIH CJJOH. MeTaJJJJ 
Cpe.Jlttero Kal!CCT B a ,  3a rp fl3HeH BKJJIOlfeH HHMH WJ18Ka, Bbl

HYTbIMl1 no J111 H Hl1 KOBKH . 8bIBO.n: HO>K OTKOBaH 113 MHf
xoro )!{e.1Je3a. D,JJ fl yJiylf weHHfl pa60411x Kal!ecra 113.neJJ He 

o.aeeprJIH O.!J.HOcTOpOH Hei1 noaepxHOCTHOH ueMettTau11_
11 . B 

OAe cpyHKUl10H11poaaHHfl HO)l{a, 113-38 HeO)lH0K paTH 011 3a
'IOllKH, HayrnepO)l{CHHbl H  CJIOH 4aCTl1lfH0 H3HOCHJIC51. 

MetiH 

AttaJ1113 49. Mell, Ky,n.hlpr3, N2 4 1 50/ 107.  WJ111cjl c.neJJ aH 
DOJ! HOM nonepetiHOM celfeHHl1 KJI HHKa Melf a .  M11KpOCTP YK
HblM 11cCJ1e.D.oaaH11eM 0611apy>KeHa o.nHopo11.tt aH cTpyK

'Jpa cpepp11Ta. MHKpOTBep.nocrb 97- 1 1 2  Kr/M M 2• MeTaJJJJ 
�owero Kal!ecraa, WJJaKOBblX BKJJI04eHHH nOlfTH He HMeeT. 
8eJi H'IHHa 3epHa KOJJe6JieTCfl OT M eJJ KOrO Jl.O Kpyn HOrO ( 6aJJJI 

. rocr 5639-65) .  BblBOD.: MClf OTKOBaH 113 lf HCTOrO llt!JleJa .  I<at.iecTao KY3He4HOM o6pa6oTKl1 xopowee. 
AuaJ1 113 69. Melf , 6JJl1>K HHe EJJ6attbt-5, N2 1 62 1 /6. WJ111cp 

�a u Ha 2/a n onepelfHOro cell�HHfl KJil1HKa Melfa. M11 K po
Yl<Typ11b1ii 8HaJJl13 noKa3aJJ B OCHOBe WJIHcj>a crpyKT YP Y  
PHTa. MeTaJJJI KpynH03ep H11CTblH, HH3Koro Katiecraa, 
b 3arpH3HeH KpynHblMH Ii MeJJKHMH np11MeCf!Ml1 WJlaKa. 

3Cptta KOJie6JJeTCfl OT 3 .no 5 e)l.HHHU. ( fOCT 5639-65) . He, HMeIOw.ee CT8J! bHYIO crpyKTypy, 3aKaJ1etto H a  Map-CllT. Bb!aOA:  Mell OTKosatt 113 KpH4HOro >Kene3a. D.M• IUCH HH pa604HX Ka\leCTB 113,lleJIHfl Jle3BHe Melfa no.n
JIH. Hayrnepo)l{HBaHHJO. DoCJieJJ.Heii onepau.11eii H B HJiacb 

Ka H3.!J.eJJl1H B XOJIO)lHOH ao.ne. 

1 55 



AHaJJH3 76. Me4, 6JJ IUK H 11e E.ri6a ttb1-7, N2 1 623/29 
WJJHcj> cAe.n. att H a  noJJHOM nonepe4HOM cel!eHHl1 M e4 a .  M 
pOCTPYKTYPHblM HCCJJ eJ].OBaHHeM 06H apy>KeHa 0Jl.H0p0.QH CTPYKTypa cj>epp11Ta. MeTaJJJJ M eJJK03ep 1111CTblH,  HH3KO 
K3 4ecrn a .  B nJ1ocxocT11 WJJHcj>a Ha6JJIOAalOTcH KpynHhJe np 
MecH wJJaKa.  Bhrno.11.: Me4 OTKOsaH H3 KpH4 HOro >Ke.1e 
BBHJl.Y 60JJbWOH KOpp03HH H3Jl.e.JJ HH HeB03MO>KHO ycTa 
BHTb, OO)lBep raJJCH JI H Me4 Jl.000JJHl1TeJI bH 0 nosepxHOCTH 
ueM eHTa UHi·! . 

AHaJTH3 266. Me4, CpocTKH, N'!! 849/62. LiJJTHcj> cne.1 
H a  nOJJHOM nonepe4HOM ce4eH H H  KJJ HHKa M e4 a .  Dp11 MHK 
CTPYKTY PHOM 11cCJ1eJ].osa H H H  06Hapy>Ketta OJl.HOpOJl.HaH � 
p11rnaH CTPYKTypa WJJ Hcj>a.  MeTaJJJJ HH3Koro Ka4eCTB a, O'le 
3a rpR3HeH WJl 3K0Bbl M H  np11MeCHMH.  3ep H a  MeTaJJJT a Kp 
Hble. 8 blBO,ll. : Me4 OTKOB3H 113 Kp114HOrO >1<eJ1e3a . npH KOB 
Me4a 6h1Jl .n.onyu{eH neperpes M eTaJJJJ a .  B pe.3 yJJ bTare cH 
HOH KOppo31111 H3Jl.eJl H H  ycTaHOBl1Tb ttaJJ114He KaKOH·JJ 
J1.0nOJT H HTeJJ bH01i Tex H OJTOr114ecKOH onepau1111 He yAaJJ 

AHaJJ H3 276. Me4, CpocTKl1, N'!! 849 /2 1 .  WJJ 11cp cn.eJJ 
Ha nOJJHOM nonepe4 HOM ce4eH HH KJI HHKa Me4a. MHKpoc 
OH4ecKOe HCC.'l eJ].OB3 H H e  nosepxHOCTH WJJ 11cpa nOK338JIO 0 
ttopon.tty!O CTPYKTYPY cj>epp11Ta. MeTaJJJJ HH3Koro Kal!eCT 
CHJlbHO 3arpH3HeH MeJI KHMH H KpynHbl M H  n p H MeCHMH WJJa 
BblBOJl.: Me4 OTKOB3H 113 KpH4HOro >KeJJeaa, 6e3 oco6ol1 n 
sapHTeJJbHOH o6pa60TKH 3a rOTOBKH M eTaJJJJa .  

AHaJJH3 278. Me4, CpocT KH, J\fg 85 1 /3. WJJH<f> CAM 
H a  nOJIHOM nonepe4HOM ce4eHHH KJJ H H Ka M e4 a .  M HKpocTp 
TYPHhlM attaJJH30M nosepxHOCTH WJJH<f>a 06Hapy>1<eHa H 
Hopo.nHaR CTPYKT yp a .  B ocHose WJJH<f>a tt a 6JJ10.naeTcR crp 
Typa cpep p11Ta c He60JJbW H M H  30H8MH cpeppHTO-nepJJl -11' 
CTPYKTYPbl ( co.nepmaHHe yrnepoJJ.a 0, 1 % ) . B.noJJ b OJI 
113 cropoH WJJ Hcpa pacnoJJaraeTcH cpeppmo- nepJJ HT11aR crp 
Typa. Co.nep>KaHHe yrnepo.na s tteii Jl.OCTMrae-r 0,7 % .  3o 
cpepp11To-nepJJ1-lTHOH CTPYKTypb1 nepexoAMT R cpeppHT n.rJ aBll 
pe3KOH rpaHHUbl Me>KJl.Y crpyxry p a M H  He H a6JJIOJ].aeTCfl . 
T3JJJJ cpeJl.HeH 3epHHCTOCTl1, HH3KOrO K3llCCTBa, 3a rpSl31l 
n p 11MeC H M H  wJJaKa. B blBOJl.: Me4 OTKOBaH H3 KpHt1Horo 
JJe3 a .  fOTOBOe H3Jl.eJJ He n onseprJJOCb O)lHOCTOpOHHe�I nose 
HOCTHOH ueMettTaUHH. Ka4ecrno K)'3He4HOH o6pa6oTKH H ll 
Koe. 
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Ca6JJsi 

AHaJJH3 322. Ca6JTH, C.'l a BH H Ka ,  .N2 322. illJJH<f> cJ1.eJJ a11 
8 '/2 nonepe4HOro ce4emrn .ne3sHR. D p11 M HKpocTpyKTypHOM 

:Ccne;rosa H H H  Ha nosepxHOCTH UJJI Hepa o6H apy>KeHa He0.!1.-
0fl.HaH crpyKTypa wJJ11cpa . B oettose w.1rncpa BbJHBJJeHa �y�rypa ttep a BHOMepHo Hayrnepo>KettHo.� CTaJJ11. Co.nep-

a HHe yrJTepo.!1.a 0 , 1 -0.3 % .  B,nOJJb O.D.HOl1 H3 cropoH pac
:OJ1o>1<eH ttayrnepo)!{ett11b1H. CJTOH. Kottuettrp a ui:,H y r.1ep0Aa 
B HCM .aocT11 raeT 0,7 % .  MeTaJIJT MCJJ K03epHHCTblH, xopowero 
13qecTBa. MeTaJJJJ roAep>KHT He6oJTbWOe KOJJ H4ecrno MCJJKHX 
wnaKOBblX n pHMeceii .  B blBOJC ca6JJH OTKOBaHa 113 HepasH0-
11ep Ho Hayrnepo>KeHHOH c-ranH. lln H yny4w: H1rn pa6o4�X 
IC3 1!eCTB H3,n.eJTHe no.aseprJTOCb 0.l1.!IOCT0pOHHeH nosepXHOCT
ROH ueMeHrau1rn. K a4ecTBO KY3He'1 HOH o6pa60TKl1 xopowee. 

HaKoHe4'HHKH KOnH ii  

AHaJJR3 80. HaK011e4HHK KOnbR, 6n11>t<H11e En6aHb1-8, 
.:Ht 1 624/2. illJJHcj> cneJJ a H  Ha 1 / 2  nonepe4Horo ceqeH H H  JTeJ-
1111 . rlpH M11Kp0CTPYKT)pHOM 11CcJTe.uosaHl111 B OCHOBe WJl iicpa 
,;o6Hapy>KeH a  cTpyKTypa cpeppHTa c He6oJJ b W H M l1 BKJl l04eHHR
;JIH nep.1 11Ta . B.11.onb o.n11oi1 113 cropoH, c BblX0.11.0 M  tta JJe3sHe, 
pacnOJiaraeTcH H ayrnepo:>1<eHHblA CJIOH. CoJJ.ep>KaH11e yrne
fK>.n.a s HeM .aocTHraeT 0,8 % .  B nnocKocnt wn11cpa Ha6JTI0-
�810tcsi npepb1Bl1CTQ.le csapHble W B bI, 06pa3o sa s w11ecR B p:-
1)'.llbrate n a Ken1posaHHH MeTanJl a .  MeraJJJJ MeJJK03ep HHCTblH, 
llHaKoro KaqecTBa, HMeeT Kpynttbie np11Mec11 wJTaKa.  MHKp0-
1'BepAOcTb MeTanna 170-236 Kr/ M M2• BbJBOJl.: H a KOHe4 HHK 
lronbSI 0TKOBaH 113 l<p114HOrO >KeJJe3a . fOTOBOe 113.11.eJJ He no.n
�fJ!H O)lHOCTOpOH HeH nosepxHOCTHOH ueMeHra u1111. 

AHaJ1 113 279. HaKoHe411HK KOObfl, CpocrKU, .N'!! 465/2 1 .  
llIJJHcp CAeJJ a H  H a  1 /2 nonepe411oro ce4eHJHI nepa KOll bH. 
MMKpocKon114ecKHH a HaJJH3 noKa3aJI Heo.aHopo,n.Hy10 crpyK
lYPY Wni-l(pa .  c 0.l1.HOH CTOpOHbl B)l.0Jl b WJJHcj>a pacnonaraeTCfl 
hpHro-nepn 11rna H crpyKTypa. C0Aep>1<att11e yrnee oJJ.a s 
;litA AOCnt raeT 0,8 % . CTpYKTypa BblCOKOyrnepoJl.HCTOH cTan11 
-TeneHHO nepexOJl.HT s cTpyKTYPY cpepp11Ta. MeTaJJJ1 MeJTKO
�HHCTblH,  H H 3KOro Ka l!ecrsa . B n.r1ocKOCTl1 wJ1mpa Ha6J110-

8etcsi MHoro wnaKOBblX npnMeceii. BblBOJl. : HaKoHe4H11K 
DbSI 0TKOB8H 113 KpH4HOrO >Ke.ne3a fOTOBOe H3Jl.eJJl1e OO)l

fH}'TO O)lHOCTOpOHHeH nosepxHOCTllOH ueMeHT3U11H . 
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l(HcTeHb 

AH a.11 H3 8 1 .  K11cre H b, 5.11 11)!(HHe E.116aHbI-8, N1 1624 
ill.11 Hcj:> CJl,eJJ aH B Hl1>trneH 48CTH KHCTeHH. MHKpOcTpy 
Hoe Hcc.11en.osaH11e n0Ka3a.110 �¢epp1no-nep.11HTHYIO CTPYK 
WJJ11cj:>a. CoJJ.ep )!(a HHe yrnepoJJ.a 0,1 -0,3 % .  B nnocK 
w.1111cj:>a Ha6.1110J],a!OTCH Jl.JJl 1HHble npepb!BHCTble csapHble 
nnoxoro Ka4ecTaa, 06pa3osaswHecH a pe3y.11hTBTe cs 
OT.D.e.ll bHblX KYCKOB MeTaJJna, c Ue.Ilb!O nonyYeHHH MaCcH 
3aroTOBKH. Me-ra.11J1 MeJJ K03epH11CTblH, cpeJJ.Hero Ka4e 
8blBOJ],: K11CTeHb OTKOBaH H3 HH3KOyrnepo11.11croi1 Cblpl.l 
CTa.11 1 1 .  

HaKoHe'IHHKH cTpe.11 

AnaJJH3 1 .  HaKoHe4HHK11 cTpe.nb1, 5IKouyp, N2 1554 
Wm 1cp CJJ.eJJ a H  Ha no.11 HOM nonepe4HOM ce4eHHl1 4ep 
CTpe;1 bl. MHKpocr pyKTYP Hoe Kccne.nosa HHe noaepxH 
wJ111cpa I10Ka3a.110 o.nHopo11.Hyt0 cTpyKTYPY cpepp11Ta. M 
MeJJK03eptt 11CTblH, H l13KOro Ka4eCTaa, 04eHb 3arpH3HeH 
MeCHMl1 wnaKa. Bbrno.a.: uaKoHe4Hl1K CTpeJJbl H3rOTOBJI 
KpH4Horo )!(e.11e3a. KayeCTBO npe11.aapHTe.11 bHOH o6pa 
Me1\CIJJJ1 a H 113KOe. 

AHa.11113 3. 3a roTOBKa Jl..ll H H B KOHe'IHHKa CTpeJJbl, 5IK 
N1 1 554/33. W.1111¢ CJJ.en aH Ha 1 /2 nonepe4HOro ce4eHH 
rOTOBKli. np11 M HKpOCTpyKTYPHOM atta.11 113e 06Hapy)!(eHa 
Hopo.nuaH CTPYKTypa cj:>eppHTa . MCTanJJ MenK03epHH 
Hli3Koro KaYecTaa. B nnocKOCTH wJJ 11cj:>a Ha6.11t0.a.aCTcll 
woe KOJ1Ht1ecTBO mnaKOBbIX npKM eceii. Bb1ao.n: 3aro 
OTKOBaHa H3 Kp H4HOro me.11e3a ,  

AnanHJ 27. HaKoHe4HHK cTpeJJbJ, .5IKOHyp, N2 1 55 
lIJJ111cp CJl,eJJ aH Ha nonepe4HOM ceYeH IHI nepa Ha KOHel( 
crpeJJ bl. MHKpocKonHYeCKH M  a H a.111130M 06Ha py>1<eHa Q> 
TO-nepJIHTHaH CTPYKTypa WJJ Hcj:>a. YrnepoJJ. a MeTaJJJJe 
npeJJ.eJleH HepasuOMep tto. Co.a.ep)!(a HHe yrnepo.na o. 1 -
MeTa.11.11 cpeJJ.Hero Ka4ecrna, 3arpHaHeH MenKHMH npHM 
w.qaKa,  BblTHHYTbl M H  no Jll1HHH KOBKli. 8eJJl14 HHa 3epH 
JieOJJeTCH OT Me.llKOrO n.o cpe.nHero. 8blBOJ],: HaKOHetJHHK 
.'"! bl H3roTOBJJeH H3 Hl13KOyrnepo.nHCTOH CblpUOBOH 

AttaJJH3 1 04 . HaKOHe4H H K  crpe.nbr, 5ap-5apr 
N2 28*. illJI 11cp CJJ.eJJ a H  H a  nonepelfHOM ceyeHHH 4epeWK 
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goHe4JHIKa CTpeJJbl. MHKpOCTp)'KT]p11oe l1CCJ1e.a.osam1e no
t(833Jl0 cpepp11To-nepM1rny10 CTPYKTYPY WJ111cj)a. Co.a.ep>Ka-

1111e yrJJepo.a.a 0.1 -0.2 % .  MeTa.1TJ cpe.a.HeH 3epHHcrocrn, 

aesblCOKOro Ka 4ec-rna.  B nJl0CKOCTl1 WJl Hcj:la Ha6J11 0.na10TCH 
aopbl II npHMeCl1 WJlaKa. �blBO.U.: llaKOHC4HHK CTpeJJbl OTKO

i*H 113 H l13KOyrnepOJl.HCT011 CT3Jll1. 
A11a.1 113 1 59. 4epewoK Tpex.TJOnacTHOro HaKOHe4HHKa 

£rl>e.1b1, Ty3KTa , N2 9-1 79. lilm1cj:> c.n.e.1 aH Ha noJJHOM no
pepe4 H0\1 ce4eH l111 Yepe11 1Ka.  np11 M 11Kp0CTPYKT)"pHOM HCCJJe
OBatt11H B ocHOBe wM1cj:>a 0611apy1Ketta crpyK'ryp a nep.'llfTa 

c t1e60.1bwoii 30HOH cj:>eppHTo-nepMiTHOH crpyKTYPbL Co.nep
it<SH11e yr.1epo.a.a 0,8 % .  MeTaJJJl MCJJK03epH11CTbJH, HH3KOro 

qecTB a. B nJJOCKOCT 11 u1;r ncj:>a cj:>11Kc11py10TCH Kpyrr11b1e 11 
.. MK11C npHMeCH WJJ aKa.  8blBOA: 113KOHeYHHK CTpeJJ bl 0TK0-
18H 113 BbICOKoyrJJepon11t"fOH cTaJJ 11 . Kal1ecrno npe.a.aapH
�bHOH o6pa60TKH MCTanna HH3KOe. 

AHaJJH3 1 60 .  Ha1<0HeY11HK CTpe.11 b1, Y3y11Tan - 1 .  Wn11cp 
e.ria11 1rn n o.1HOM nonepeYHOM cc4e1111H yepcw 1<a.  M11Kpo

YKTYPHblM aH aJJH30M o6Hapy>KeHa cpepp HTo-nepnHTHaH 
YKTypa urnHcpa. Co.a.ep)f{ attue yrnepoJJ.a 0,7 % .  Me-ranJJ 
K03ep H11CTbl if. cpe.a.uero Ka YecTBa. Bbl BO.a.: ttaKOHeY H H K  

eJibl H3rOTOBJl eH H 3  BblCOKOyrJJepO.LlHCTOH CTaJJH. 
Atta.n13 1 6 1 .  HaKOHeYHHK CTpeJ1bl, Y3yttTaJJ - l ,  N2 7323/2. 
Hcj:> c.n.eJJaH Ha nonHOM nonepeYHOM ceYett HH yepewKa 

eJJ bl. OpH MH KpOCTPYKTypHOM 11cc.11e.a.osaHHH o6Hapy)!(eHa 
p11To-nep.1HTHaH crpyKTypa w; rncpa. Co.a.ep>KaHHe yr • .ie
a 0,5-0,7%.  MeTaJ1.11 Me.TJK03eptt11CTbl H ,  xopowero Ka
sa. Bb1ao11.: HaK011e'1 HHK CTpeJibl OTKOBaH H3 HepaaHo

Ho HayrnepO)!{eHHOH CTaJlll. 
AH a.11K3 1 62. H a KoHeYHHK CTpe.11b1, Y3yHTan- l ,  N2 7327/4. 
H(j> CJJ.en au Ha nOJI HOM nonepe4HOM ce4eHHll yepewKa 
0He4 HHKa CTpeJJ bl. M 11KpOCTPYKTYP H blH a11a.11H3 noKa3aJI 
Pl1THy10 CTPYKTYPY w.11 Hcpa .  MeTa.11.11 MenK03epHHCTbIH, 
KOro KaYeqsa. B n.llOCKOCTH WJ1Hcj:>a HB6.11t011.a10TCSI M HO-
Hc.1eHHble npHMec11 w.11 aKa. Bb1BOJJ.: H2KOHe4HHK crpe.nb1 
OBaH H3 KpH4HOro )!(eJ1e3a, 
AHa.1H3 1 63 .  HaK011etJ HHK crpeJJbl, Y3YHTan-8, N9 7380. 
R<f> c.n.e.11 a H  H a  noJJ HOM nonepelIHOM ceYeHl1H YepeulKa 
OHe'lHHKa CTpe.'lbl. npH M 11KpOCTp yKTypH0'1 HCCJJe.LlOBBHHH 
BJJeH a  cj:>eppHTO-nepnHTH aH CTPYKTypa UIJJ Hcj:la.  Co.a.ep)!(a
YrJJepon.a 0,3 %.  MeTaJ1.11 M('J1K03CpHHCTbJ H ,  HH3Koro Ka
ea. B nJJOCKOCTH w.1111cpa MHOro w"iaKOBbIX npHMeceii, 
HYTblX no JJH H l1H  KOBKli. 8blBOJ1: HaKOHeY HHK crpe.11 b1 
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H3fOTOBJieH 113 Hl13KOyrJiepo.u.11cTOH CTaJIH nJioxoro Ka4eCT 
A H aJIH3 1 64. HaKOHe4HHK crpeJibl, TaJI -Jlypa, N9 

WJI11cj> C,D.eJi a H  H a  nonepe4HOM ce4eH fHi JJOnaCTl1 H a KOHe4HH 
cTpeJJbr. M �11<pOCTpyKTypHoe 11cCJieD.OBaH11e noKa3aJio cp 
pHTo-nepJ111rny10 CTPYKTYPY w.�11cpa.  Co.11.ep>1< a H 11e yrnep 
0,6-0,7 % . MeTaJI.� MeJI K03ep1111cTblH, cpeD.Hero Ka 4e 
B b1so.u.: HaK011e4 H HK CTpeJJ bl H3rOTOBJJeH 113 BblCOKoyr .rie 
.ll.HCTOH cTa,1 11 .  

AHaJJH3 1 65. HaKoHe4H11 K  cTpe.1 b1 . TaJJ-Jlypa, N9 
illJJHcj> c.u.eJi a H  H a  nonepe4HOM ce4e111111 J10nacn1 11a K0He'I 
Ka CTpe.'lbI. n p 11 M11KpOCTp)'KTypHOM HCCJie,n.osaHlll1 0611a 
>1<eHa cpeppHTo-nepJI HTHaH cTp)'KTypa w;rncpa. CoJJ.ep)!(a 
yrJJepo.u.a 0,5%. Y nosepxHOCTH WJI H cj> a ,  s pe3yJibT8Te o 
yrnepO:>Kl1 Ba HH51, 0TMe4eHO nOHH>KeH110e COJJ.ep>1< a H 11e y 
poll.a. MeTaJJJJ M eJIK03ep HHCTblH, cpe.11.11ero K a tJeCTaa. co 
)!(HT He60JJ bwoe KOJJH4ecTao wJJaKOBblX npHMecei1. Bhle 
Ha KOHe4H H K  CTpeJJ bl OTKOl3a11 H3 cpe.n.11eyrJiepOJI.HCTOH CT 

AHaJJH3 1 66. HaKOHe4HHK CTpeJ1 1.>1, TaJJ-Jlypa, Ng 
illJJ Hcj> c.u.eJi a H  11a nonepeYHOM ce4e1111H .aona cTl1 11aKO 
Hl1Ka crpeJJbl. M11KpocrpyKT)' p H bIM a11 a.'!1130 M 0611apy* 
cpepp 11To-nep,'1 HT H a H  crpyKTypa WJJ H cj> a .  Co.u.ep >1<a11 11e y 
po.n.a 0,5-0,6 % .  Y nosepx11ocr11 Ha6J1 10.11.aeTrn 11e60Jib 
o6eJyrnepo)f{e H H bl H  c.1 oii. MeTaJJ.1 MeJJ K03epHHCTbl H, x 
wero KalJeCTBa, 11 M eeT He60JJ bWOe KOJl l14eCTB0 n p HMeceli 
Ka. Bb1so.n: H aKOHe4H11K CTpeJJ bl H3rOTOBJJCH 113 cpe.nHey 
po.u.11crol1 craJ111. KaYecTBO Ky3He4HOH o6pa6oTKH �1 eT  
xopowee. 

AHaJJ113 1 67. HaKOHeYH HK CTpeJJbI, TaJJ-Jlypa, J\J2 
lliJ1 11cj> c.u.eJJ a H  Ha nonepe4 HOM cetJeHHH JJOnacTH HaKO 
H H Ka crpeJJ bl. M HKpOcTp)'KT)'pHblM 11ccJ1e11os a H 11eM o6H 
)!(eHa cpeppHTo-nepmn11aR CTpyKTypa wJJ11cf>a. Co.u.ep)!(a 
yr.nep o.na 0, 1 -0,2 % .  MeTaJJJJ MeJJK03e p H 1 1 CTbl H ,  cpe!l 
KatJeCTsa.  B nJIOCKOCTH wM1<pa H a6mo.naeTcH 11e60J1 
KOJJHYecTBO WJJ8KOBbIX ·np11Mecei1. BblBOA: H 3 KOHe4HHK 
Jib! OTKOBaH H3 H l13KOyrJJepo.u.11cTOH CTaJJH. 

A11aJJ113 1 68. HaKOHe4HIIK crpe.nb1, TaJJ-Jlypa, J'fg 
WnHcj> C)J.eJJ a H  Ha nonepe4 HOM ce4eH1111 JionacT11 crp 
M11KpOCTP YKTyp11oe HCCJJen,osa11He BbJSIB l1JJO cpeppHro· 
JIHTHYIO CTPYKTYPY WJ!Hcf>a. Co.u.ep >1<a11He yrJiepo)la o� 
0,2 % .  MeTaJIJJ M eJJK03epHHCTbIH, c pe.n.Hero Ka4ecTsa . B n 

KOCTH 111JIHcpa cp11Kc11py10TCH MeJIK11e npHMec11 wJJaKa. B 
HaKOHeYHHK CTpe.� bl OTKOBaH 113 H l13KOyrJICpO,llHCTOH CT 

AHaJIH3 1 69.  HaKOHe4H11K CTpeJJbl, TaJI-,Ilyp a .  J{g 
1 60 

UJJJHcp C)le.1aH Ha noncpe4HOM cetJeHl1H JlOnacTH H a KOHe4-

HJIK3 crpeJJ bl. MttKpocrpyKTypHoe 11ccneJIOBaHHe noKa3aJio 

4Jepp11THy10 CTPYKTYPY WJI 11cpa. B nJIOCKOCTH WJJ 11cpa s HAHbl 
csap04 Hbie WBbl xopowero K34eCTsa - pC3)'JJbTaT naKeTl1-

PoeaHHH MeTaJI.n a .  MeTaJIJJ MeJJ K03e p H 11CTbJH, cpeJJ.Hero KatJe

crea. Bb1so.u : H a KoHe4H11K CTpeJibl OTKOBaH 113 MflrKoro )!(e

J1e38 . 

AHaJJH3 205. H a KOHel J H l1K cTpeJTbJ, Ty3KTa, ,N'g 7960 1 .  
UJn11¢ cJJ.eJi a H  H a  noJI HOM nonepe4HOM cetJett1111 4epewKa 
CTpeJI L>I. npH MHKpOCTpyKTyp110M MCCJJeAOB3HHH Bb!HBJICHa 
4>fppHTo-nepJIHTH a f!  CTPYKTypa c He60Ji bW11MH 06e3y rJJ e
po>KeH HblMl1 30HaM 11 y nosepxHocrn . Co,n.ep)f{aHHe yrnepona 
0, 1 % .  MeTaJTJJ H H3KOro KaYecTsa. B nJIOCKOCTH wn11cpa H a -
6JJK>Jl8IOTC H MeJJK11e H Kpyn11 b1e rrp11Mec11 wJTaKa.  BeJJ H411Ha 
sepHa KOJte6JTeTCH OT MeJJKOrO JJ.0 KpynHoro. BbIBO)l: HaKO
te'I HHK CTpe.Ilbl H3fOTOBJieH 113 HH3KOyrJJ epO.U.HCTOH CTC:IJIH. 

8'1ecTB0 K)'3He4HOH o6pa60TKH H H3KOe. 
AttaJIH3 22 1 .  HaKotteYHHK cTpeJJ bl, f11JJeso, 13 ,  .N'!! 3*. 
11¢ c.u.eJiaH ua 1 / 2  nonepe4HOro ce4e11 11s:i 11aK011.etJ H H Ka 

peJibl. n p 11 M11Kp0CTpyKTypHOM HCCJle)l.OBaHHl1 B OCHOBe 
H<j>a 06Hapy>KeHa CTp)'KTypa cpep pHTa. y nosepxH OCTH 
6JIIO)l,aeTCH He60JJ bW a H  30Ha cpepp1no-nepJJHTHOH CTpyK
bl (COJJ.ep>1< a 1 1 11e yrJJepo.n.a 0 , 1 -0,3 % ) .  MeTa.'!JJ MeJJ KO-

PHHCTblH, cpeJJ. Hero K atJecTB a .  B nJIOCKOCTH wJI1-1¢a Ha6JT10-
CH WJi aKOBb1e n p11MecH. Bbrno.u.: ttaKOHeY HHK cTpeJlbI 

osatt 113 KpH4HOro >1<eJJe3a . 
AttaJ1 u3 222. Ha1<0He4HHK CTpeJi bl, fHJJeso 1 3, ,N'g 1 *. 

.llH<f> CJl.CJJ a H  Ha OOJI HOM nonepe4 HOM ce4e H H H  4epewKa 
l<OHeYHHKa CTpeJJbl . M H Kp ocTpyKrypttoe 11cc..TJ eJJ.osatt11e no
aano cpep p1no-nepJI HTH·y10 crpyKTYPY WJJ 11cpa. Co.u.ep)f{a 
e Yrnepo.u.a KoJJe6JieTcH OT 0, I .u.o 0,3 % . MeTaJIJJ MeJ1 KO
KHcrwA , Hl13Koro KatJecr s a .  B nJIOCKOCTl1 wJ111cf>a cf>HK-

PY10rc51 M eJIK11e 11 KpynHbie npHMecH WJiaKa . B bIBOJJ.: Ha
He'IHHK CTpe.n bl OTKOBaH 113 Hl13KOyrJiep o.u.11cTOH CTaJI11. �TBO npe.u.sa p 11TeJi bHOH o6pa60TKH M eTaJIJJa H l13KOe. 

In HaJ1 113 223. HaKOHe4 HHK cTpe.1b1, fHJJeso 1 3, .N'!! 2*. 
H<j> CJJ.e.Il a H  Ha 1 /2 nonepeYHOrO ce4eH HH H3KOHe4H11K3 

bi. M11KpOCKOnHYeCKl1M aHaJil130M BblHBJJetta cpeppHT
R CTPYKTypa wJI11cpa. MeTaJIJI Hl13KOro Ka4eCTsa , co.u.ep-
11 nosb1 weH11oe KOJJHYecTBo wJJaKOBblX n p 11Mecel1. BeJ111-� 3ep tta KOJie6JieTcfl OT cpeJIHero JIO KpynHoro. Bb1so.u.: 

He4HHK CTpeJJbl H3rOTOBJJeH 113 Kp Hl{HOrO, nJIOXO n pOKOKoro >KeJJesa . 
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AHaJJH3 226. Ha1<0He41H1K crpen bl, f 11.J1eso 1 3, .N'� 
W.11H cp  c.u.e.na11 H a  no.'I HOM nonepe4HOM ce1.1eHHH H3KO 
H HKa crpeJJ bl. OpH M HKpOCTPYKTY P llOM HCCJJeJ].OBamrn 
Hapy>KeHa cpeppHTHafl crpyKTyp a  WJJ Hcpa c He60JJbWH Mlf 
tta M H  cpeppHTo-nepnHTHOH cTpy1<rypb1 (co.u.ep>KaHHe y 
po.u.a 0, 1 -0,2% ) .  MeraJJJI H H3KOro KaYecTsa, KpynH 
HHCTblH, c M HOr04HCJJeHHblMH KpynHblMH H MeJJKHMH 
MeCHMH W.'JaKa . BbIBOJJ.: H3KOHC4HHK crpenbl OTKOBa 
KpH1.1Horo >Kene3a. Ka1.1ecrno npe.u.sap11reJJ bHOH o6pa 
MeTaJJJJ a H H3KOe. 

AHaJJH3 290. HaKOHe1.!HHK CTpeJJbl, rypbeBCKOe nocen 
N2 835. W.r n cp  c.aen aH H a  nonepe4 HOM ceYeHHH y.11.a 
4aCTH H a KOHe4HHKa CTpeJJbl. 0 p H  M H Kp0CKOnll4eCKOM H 
J].OB3 H H H  B ITJJOCKOCTH UJ.T JHcpa 0611apy>KeHa cpeppHTO· 
JJHTHafl CTpyKrypa. Pacnpe.aeJJeHHe y rnepo.na HepasHOMe 
Conep>1<a1111e yrJJepo.n.a KOJJe6JJeTcH OT 0, 1 no 0,6 % . M 
MeJIK03epHHCTbl H ,  HH3K0f0 K a4ecrsa, H M eeT nOBblWeHH 
nep>1<aH11e wnaKOBblX n p 11Mecet'.i . Bbtso.u.: HaKOHe4HHK er 
H3rOTOB.'leH H3 H H3KOyrnep O.LI.HCTOH craJI H .  fOTOBOe 113 
no.11.sep rJJ OCb 0.LI.llOCTOpOHHeH nosepxHOCTHOH ueMeHT 

A ttaJJH3 303. HaKOHe4HHK crpe.'lbt,  fypbesc1<oe n 
HHe, .N'2 945. lliJJHcp c.11.e_ri a u  Ha 1 / 2  nonepe4Horo ce4e11H 
KOHe4HHKa crpe.ri bl. MHKpocrpyKi'ypHoe 11ccne.u.osaH He 
Ka3aJJO HeO.iJ.HOpOJJ.HYIO crpyKTYPY WJJHcpa. B cepe.n.11He ill 
cp HKCH pyeTcfl CTPYKTypa cjJeppHTa, no 06e11M cropo11a 
Hee pacnonaraeTC}l cTpyKry p a  TpoocTHTa. MeraJJJJ xopo 
1<a4ecrsa, MeJJK03ep11HCTbJH. WJJaKOBblX BKJJIOt.JeHH H  e 
raJJ .. 1e He3Ha41-1TeJJbHOe KOJJ111.1ecTso. Bb1so.11. :  11a 1<0H 
CTpeJJbl OTKOBaH H3 MflrKoro >KeJJe3a. fOTOBOe H3.ll.eJI He 
nOJ].Bep ru yTO Jl.BYXCTOpOHHeH nosepxHOCTHOH ueMeHT 
nocneJJ.Heli onepauHeii HBHJJacb repMH 4ecKafl o6pa6o 
3aKaJJ Ka.  

Ton op bl -TeCJt a 

Attan113 59. Tecno, OcH HKOBCKHH MOrHJJhHHK, N2 24 
Wn11cp c.n.eJia H  Ha nonepe4HOM ce4eHHH JJC3B HH. M 
crpyKTy pHoe 11. ccne.11.osa�1He noKa3aJJO HeOJJ.HOpOJlHYIO 
TYPY wn11cpa. C OJJ.HOH cTOpOHbl WJJHcpa pacnonaraerclt 
JI HTHafl crpyKTypa, c npyroA - cpeppHTo-nepnHTHafl (c 
>KaH11e yrnepo.ua 0,1 % ) . 06e crpyKTy p bt pa3)l.eJJeH bl 
p04HhtM w soM Hesb1co1<oro Ka4ecrsa. MeTaJIJJ HH3Ko 
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qecrs a, 04eHb 3arpH3HeH wJJaKOBbtMH npHMecH� 1H .  Bbtso.n.: 
CJJO OTKOB8HO H3 HH3KO- H BbJCOKOyrJ1 ep0!1.HCTOH CTaJI H Me

iJlOM csapKH nsyx noJioc. Ka1.1ecTso K)'3He4HOH o6pa6oTKH 
aJtJI8 HH3KOe. 
AHaJJH3 60. TeCJi o, Oc1rnKOBCK H H  MOrHJJ bH HK, N2 2473/ 129.  

�mp cne.ii a H  H a  n onepe1.1HOM ce4e H tHt BTYJI K H .  M1·1KpocTpyK
HblM a HaJIH30M Bh151BJJett a cpeppHTO-nepJJ HTHaH cTpyKTy p a  
1upa c He60Ji bwoi1 30HOii cpeppHTa. Conep >Ka 1111e yrJJe

�a 0,2-0.4 % .  MeTaJIJ1 cpenHero Ka4eCTsa, MeJJ K03epHHcA. B nJJOCKOCTH WJIHcpa tta6J110JJ.a10TCH npHMecH wJi a Ka ,  
srnyTble n o  JJH HHH KOBKH. BbJBO.ll : TeCJJO OTKOBatto H3 

epaBHOMepHO ttayrJJepO>KeH HOH craJJH. 
At1aJJH3 6 1 .  TecJJo, OcHHKOBCKHH MOrH!J bHHK, N<:> 2473/ 1 6 1 .  

<t> c.n.eJJ aH H a  rronepet1HOM ce4eHHH Jie3BHfl.  OpH M HKpo
yKrypHOM HCC.'l enosa H H H  o6Hapy>KeH a cpeppHTO-nepJIHT

H CTPYKTypa WJJ Hcp a .  Co.aep>KaHHe yrJJepona 0,2-0,3 %.  
a.TJJJ MeJI K03epttHCTblH, xopowero Ka4ecTsa . M11KpOTBep
b 1 8 1  Kr/ M M2. 8bJB0.LJ,: TeCJJO H3rOTOBJieHO H3 HH3KO

ep0JJ.HCTOH CTaJIH . 
At1aJH13 62. TecJio. OcHH KOBCKH ii MOrnn bHHK, N2 24 73/ 209. 
H<f> cnena H  11a nonepe4HOM cetJemr n  Jie3BHH. M11KpoCTpyK
HOe HCCJJe.aosattHe noKa3aJIO OJJ.HOpOJJ.HYIO CTpyKTYPY 
HHTa. MeraJIJI MeJJK03epHHCTblM, c pe.n.ttero Ka1.1ecrsa .  Wna
ble BKJJI04eHHfl MeJJKHe, BblTHHYTble B,il.OJl b H anpas.1JeH H5l 
KH. M H KpoTBepnocTb 356-376 Kr/MM 2. 8b1son: TeCJio 

OBaHO H3 CTaJJH c TepMH4eCKOH o6pa60TKOH. 
AHaJJH3 70. TeCJi o, 5nH>KHHe EJJ 6aHbt-5, N2 162 1 / 1 4 .  
H<j> c.11.eJJ a H  H a  nonepe1.1HOM cet1eH H H  Jie3BHH. Op11 M HKpo
YKrypHOM 11cCJienosaHHH 0611apy>K.etta crpyKTyp a  1.1 HcToro 
PHTa c BKJII04eHHflMH nepJJHTa. MeTaJIJJ HH3KOro Ka1.1ccT
B nJJOCKOCTH WJJ Hcpa tta6JJIOJJ.aeTcH nosb1mettttoe KO.TJ H
eo KpynHblX H MeJJKHX B KJJI04eHHH WJJ a K a .  8e.n H4HHa 

Ha KOJ1 e6neTCH OT MeJJKoro .11.0 Kpyn ttoro. Bb1so.11.: TecJJo 
oea110 113 KpH1.1Horo MeTaJJna. Ka1.1ecTBo npensap HTCJJ b-

06pa6oTKH MeTa.'!JJa H H3KOe. 
A1ia.TJH3 73. Tecno, 5JJH>KHHe En6attbt-7, N2 1 623/ 1 35. 
ll<j> C.11.eJiatt H a  nonepe1.1ttOM ce1.1eHHH ne3suH. M11Kpo
kTy pHoe 113ytteHHe nOKa3aJJO cpeppHTO- nepJJJ1TH YIO cTpyK-

y �JI ncpa Co.11.ep >1<a mte yrnepo.11.a 0,5-0.6 % . MeTaJJJJ ;e11 3ep ttHCTOCTH, xopowero Ka 1.1ecrsa.  W naKOBbtx BK.IJIO
HeJHa4HTeJJ bHoe KOJJH4eCTBO. B b!so.11.: recno H 3 rOTOB

Ha cp e.u.HeyrJJepo.n.Hcrol1 cran 11 .  Ka4ecTBO o6pa6oTKH :a.R.11a xopowee. 
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Att aJtH3 98. TeCJi o, 5ap-5apry3hI -2, KYpraH 20, N! 
WnHcf> cnen a H  H a  n onepe4HOM cetteHHH BTYJt KH . MHKp 
n HttecKoe Hccne.nosatt He noKa3aJJo cpeppHTO-nep.111 
CTPYKTYPY WJJHcpa.  Co.n.ep>KaHHe yrnepo.n.a KOJie6JJeTcsr 
0,2 .no 0,5 % .  MeTaJIJJ MeJIK03ep HHCTbI H ,  cpe.nttero Ka4ec 
B nJJOCKOCTH WJJ Hcpa BHAHbl MeJI KHe np11Mec11 wJJ a Ka .  Bbl 
Teena 0TK0B3HO H3 HepaBHOMepHO H ayrnepo)!{eHHOH Cb( 
BOH CT3Jil1 . 

AHanH3 1 58. Tonop, Y3yHTaJI-5, .N'!! 7346. lliJJHcj> CJ:\ 
Ha nonepettHOM ce4eH1111 JJe3s11H.  CTp11 M 11KpOCTPYKTYP 
HCCJie.ll.OBa HHH B OCHOBe WJI11cpa 06ttapy>KeHa cpeppHTH 
cpepp 11To-nepJJl1TH aH CTPYKTypa c Hesb1coK11M conepx<a 
yrncpo.na (0 , 1 - 0,2% ) .  Do Kp351M WJJHcpa H36JIIO,ll.8 
2 Hayrnepo>KeHHhlX CJJOH, tt a C'rHttHO yHHttTO>KeHH blX KO 
3HeH. McraJJJJ MeJJ K03epHHCTbIH, cpe)l.Hero KattecTsa, H 
He60JJ bWOe KOJJHLieCTBO WJJ 3K0BblX npHMeceH, Bb!T51H 
no HanpasJJeHHIO KOBKH. MHKpornep.n.ocTh OCHOBbl 1 35 Krl 
M HKpornep.nOCTb ueM eHnrpOB3H HOrO CJl051 206 Kr/ 
Bbrnon: ronop H3rOTOBJJeH 113 M5IrKOH, HH3KOyrnepo.n 

CT3JJ H .  fOTOBOe 113)1.eJJ He n O,llBeprJJOCb JI.BYXCTOpOHHeH 
sepxHOCTHOH ueMeHTau1111. KattecTBO KY3HettHOH o6pa 
MeT8JJJI8 BblCOKOe. 

AHaJJH3 23 1 .  TecJJO, Kap 6oJIHxa-7, .N'!! 3*. lliJIHcp CJl 
Ha nonepe4HOM ce4eHHH Jie.3Bl1H. MttKpocrpyKTypttblM 
cne.nosaHHeM 06napy>1<eHa cpep p11ro-nepJI11THaH cTpyKT 
CTpyKTy pa cTaJ1H 11 M eeT BH)l.MaHWTeTTe HOBblH xapa 
Co.n.ep>K a H 11 e  yrnepo.na 0, I % .  MeTaJTJJ otteHh 4HCTblH, n 
He con.ep>K11T wJJaKOBbIX n p 11Mecei1. Bb1son. :  recn o H3r 
Jieno H3 HH3KOyrn epon.11croi1 cTaJIH. Kpyn tto3ep n11craH 
M3HWTeTTeHOB351 CTpyKTypa CBHJl.eTeJi bCTByeT 0 neper 
MeT aJIJI a s npouecce KOBKH, s pe3yJI bTaTe 4ero npoH30 
yxyn.u1en11e MexaHH4CCKHX csoi1crs H3.ll.eJT H H .  

AHaJitt3 268. TecJIO, CpocTK11, .N'!! 849/21 . illJJHcp cJl 
H a  nonepe4HOM cetteHHH ne3sHH. MHKpOCKOTTH4ecKHM 
JIH30M Ha 60JibWeH 4 a cT H  WJIHcpa Bb151BJTeH a cpeppHTO· 
JT l1TH aH CTPYKTy p a .  Y rrosepxt1ocTH Ha6J110.na10TcH H 
wHe 06e3yrnepo.>KeHHbie 30HhI. Con.ep.>KaHHe y rn epon.a 0 
0,7 % .  McraJIJI MeJIK03ep HHCThIH, xopowero KatteCTsa, 
n.ep>KHT He60JibWOe KOJI HtteCTBO WJiaKOBblX npHMeceit 
BO,ll. : TeCJIO OTKOBaHO H3 BblCOKOyrnepO,llHCTOH cTaJJH. 

4ecTso KY3HettHOH o6pa60TKH M craJJJJa xopowee. 
AttaJrn3 269. TecJio, CpocrKH, .N'!! 849/49. lliJIHQ> cit 
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nonepe4HOM ce4ettHH Jte.3BHH. CTpH MH KpocrpyKTypHOM 

CJleJJ.OB3HHH tta nosepxHOCTH WJIH<Pa 06Hapy)KeHa 0D.H0-

H3R cpeppHTO-nepnHTHaH CTPYKTy p a .  Co.ll.ep>Ka1rne yrne

:a 0,1 -0,2% . MeTann MeJI K03epHHCTbIH, con.ep
.
>KHT He

bUJoe KOJIH 4eCTB0 MeJIKHX H KpynHhlX BKJII04eHHH W.TJaKa, 

HYThlX no JIHHHH KOBKH. BbIBO)l : Teena OTKOBaHO H3 

K3KoyrJJ epoAHCTOH cTaJI H .  Ka4ecrno KY3tte4HOH o6pa60TKH 

eranna xopowee. 
AHaJJH3 270. TeCJJo, M.- Yrpeneso, N! 83 1 /89. illJJ Hcp 

enaH Ha nonepe4HOM ce4eH HH Jie3BHH. MttKpOCKOnHttecKoe 
eJJ,OB3HHe nOKa3aJIO cpeppHro-nepJIHTHYIO crpyKTYPY c 

JlHOpOD.HblM pacn pe.ll.eJi eHHeM yrnepo.n.a. Co.n.ep>KaHHe 

epo.11.a KOJie6J1eTCH OT 0,4 .no 0 ,7 % .  B nJJOCKOCTH WJIHcpa 
6JJIO.ll.3IOTCH npephIBHCTbie csap04Hble WBbl - pe3yJibTaT 

aKeTHposa HHH» 3a rOTOBKH MeT3JIJl a .  MeTaJin MeJIK03 ep 
CTblH, HH3KOrO Ka4eCTBa, c o.11.ep>KHT 60JlbWOe KOJIH4eCTB0 
&KOBblX npHMeceit Bb1so.n.: TecJJo H 3 rOTOBJieHo H3 Hepas
eptto Hayrnepo)KeHHOH cTaJJ H .  
AHaJJH3 275. TeCJio, <t>oMH HCKOe, .N'!! 846/85. WJJ11cp cne

H Ha nonepettHOM ce4eHHH Jie3BHH. D p 11 M HKpocrpyKTyp
Hccne.nosaHHH o6Hapy>Kett a o,n.HOpO.ll.ttaH cpeppHro-nep
aH CTpYKTypa wJi ttcf>a . CoJI.ep>KaHtte yrnepona 0,2-

%. MeTaJIJT MeJI K03epHHCTbIH, xopowero Kattecrna, co-
>KHT He60Jihwoe KOJIH 4eCTBO wJi a KOBblX npHMeceit Bb1-
: TecJJ o H3fOTOBJteHO H3 HH3KoyrnepoAHCTOH cTaJJH. Ka
TBO o6pa6oTKH MeTaJJJJa xopowee. 

3eMJ1eo6pa6aTb1Bat01U,He opyJJ.HH 

AttaJIH3 1 22. Cowtt»K, IOcTbl.ll., .N'!! 3 1  *. illJIHcp cn.eJi aH 
nonepe4HOM cetteHHH BTYJI KH. CTpH MHKpOcKon11ttecKOM 

CCne.11.osaHHH 061-iapy>Ke Ha CTPYKTypa 6eJ1 oro ttyry H a ,  co
lllero 113 TOHKOnJiaCTHH43TOro nepJIHTa H ueMeHTl1T8 . 
anJI 3arp513HeH HeMeTaJIJIH4eCKHMH BKJIIOtteHH H M H  ( cyJi b
ar. rn ) . Onpe.neJi eH He cepbI nposo,nHJIOCb no orne4aTKY 

YMaHa . lliJiaKOBb1e npHMecH 04eHb MeJIKHe. Bbrnon.: cow-
OTJ1 11T 113 H H3Koyrnep on.HcToro 6eJioro ttyrytta. 

AttaJIH3 1 23. JleMex, IOCT bI.ll., .N'!! 30*. lliJIHcp cAeJiaH tta 
'l>e\1110M ce4eHHH pa604ej:\ qacrH JieMexa. MHKpocrpyK
llbfM »ccJien.osaHHeM BbJ51BJJett a CTPYKTy pa HH3KOyrJJepo-

ro QeJioro qyry tt a ,  cOCTOHw,ero HJ cop6HT006pa3ttoro 
H1<onJJacTHHttaToro nepJJHTa 11 ueMeHTHTa, a TaK.>K.e yttacT-
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KOB JJe.11.e6ypHTa . HeMeTaJJJJH4ec1< 11 e  BK.nt04e1111H - CYJ1 1>cpll Onpe.D.en ett11e cephl nposo.11.11JJOCb no ornetiaTKY 5ayM a  8h1sO)l.: JtE:'Mex OTJIHT H 3  H H31<oyrnepoAHCTOro 6enoro 4Yr Attan113 209. HaKotte4HHK AJJH att.llbl3bttta Ta6a .N'!! 3392/ l .  lliJJ11cp C)l.en a11 Ha nonepe4HOM ce4e�11 11 BTY M111<pocTpy1<TypHoe 11ccne.11.osatt11e 1101<a3aJto cpeppHTO-n JJHTHYIO cTpyK"rypy WJJ Hcj:>a.  Y nosepxHOCTH H a6J110.na 
xa paKrep ttoe BHJJ,M a 11 wTeTTeH oso cTpoetttte. Co.nep *a 
yrnepo.11.a 0 , 1-0,4 % .  MCTaJtJJ MeJJK03epttHCTbIH (6aJJJ1 
9, rocr 5639-65) ' xopowero K a 4ecTBa. MHKpoTBep.a. 
MeTa.JlJl a 1 60- 1 95 Kr /M M 2. BL1so)l.: 1 1a 1<0Hel!HHK a HJlb13 
H3rOTOBJJeH 113 HH3KoyrnepOJl.HCTOH c1 . 1 u .  B xo.ne o6pa6 
M eTaJJJJa 6brJJ ,!1,0n ymett neperpes. 

AHan113 1 94 .  CTaMecKa, Kypa11-4, .N'!! 78209/432. ill 
c.neJJaH �a nOJJ HOM nonepe4HOM cel!eHHH ne3a11 ff .. MHKp 
n114ec1<HH attaJJH3 noKa3aJJ cpep pnTo-nepJJHTH YIO CTPYK 
WJJ Hcpa . OepJ11n no ce4eHHIO nnacTHtt4aTbtH 11 cop6ttToo6 
H bIH . �OJJ,ep)l{a tttte yrnep o.na 0,6-0,7 %. MeTaJTJJ MCJJK 
HHCTblH , cpeAHero Kal!eCTsa, COJJ,ep>KHT KpynHble npH 
WJ1 a1<a. Mtt KpOTBepJJ,OcTb 301 Kr/ M M 2 •  B brso.n: cTaMecKa 
KOBatta H3 B blCOKOyrnepOJJ.HCTOH craJ111. 

AHaJIH3 298. CTaMeCKa, rypbeBcKoe noceJJeH HC, N2 
lliJJ H cj>  C)l.CJl aH Ha  nO.'I HOM rronepe4HOM ce4eHHl1 JJe3BHff.  
M HKpOCTPYKTYPHOM HCCJJe.uosa HHH B OCHOBe WMtcpa 0 
PY>KeH a CTPYKTypa cpeppttTa ( seJJH4HHa 3epHa 1 0  6an rocr 5639-65) . B.nOJlb 0.!l.HOH H3 CTOpOH, Bb!XOJJ.H H3  
sue, pacnoJJaraeTcH CTPYKTypa KpynHoHrOJJh43TOro Map 
c1na H TpOOCTHTa. MeTann cpe.nttero Ka4ecTsa . B nnocK 
WJT HQ:>a Ha6JJJO)l.alOTCfl WJlaKOBble npHMecH, B blTHHYTble 
JtH H H H  KOBKJi. Bb!BO)l.: cTaMecKa H3rOTOBJJeHa 113 Mff 
>K�e3a: roTOBOe 

0
H3)l.eJJHe 6b1JTO CTO)l.BeprttyTO O)l.HOCTO 

HeH nosepXHOCTHOH UeMeHT3UHH. 00CJJe)l.HeH OnepauHeH 
JJaCb 3aKaJJKa H3)l.eJTHH B XOJlO)lHOH so.ue . 

HanHJlbHHKH 

AtraJJH3 52. Ham1J1bHHK, KaTaHJla, .N'!! 4390/6. Ul 
c.neJJ a11 11a f!OJJ HOM nonepe4HOM cel!eHH H 4epewKa tt8!1 
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MH1,pocTpyKTYPHhtM 11ccJ1e)l.OB a tt11eM o6ttapy)l(eHa nep
�SI CTP YKTyp a  WJl Hepa c He60JlbWOH 30HOH cpcppHTO
MTHOH crpyKTypbl. MeTaJJJJ HH3Koro Ka4eCTBa . B nJJoc-
11 WJJHcj>a cj>HKCHpyeTCfl 60Jt bWOe K0JlH4CCTB0 w.n aKOBblX 
eceii. Bb!BOJJ.: ttanHJlbHHK H3rOTOBJJ CH H3 B blCOKoyrJte

ffCTOH cra.n 11 .  Ka4ecTso KY3He1.rnoi1 o6pa6oTKH MCT3JJJJa 

oe. 
AuaJJH3 53. H a n HJtbHHK, KaTa HJJ.8, .N'!1 4390/7. lli.'tHcp 

aH H8 nOJtHOM nonepe4HOM ce4eHHH nOJJ OTHa 11anHJJb
. flpH M H KpOCTpyKTY PHOM HCCJteJJ,OB3HHH WJtHcpa Bb lHB-

8 o.nttopo.nHaH CTP YKTypa M 3pTettcHTa c He6oJlbWHMH 
Ka\rn cpeppHTa. MeTaJJJJ xopowero Ka4eCTsa, wJt aKo-

BKJlt04eHHH n04TH He H MeeT. M t t KpoTBep.nocTh 724 K r/M M2. 
0)1.: H3nHJtbH HK H3fOTOB.rJeH H3 CT3JIH H 33 KaJteH B XOJI0.!1.
BOJt.e. 

AuaJ t113 1 56.  HanH.n bHtlK, Y3yHTa .1-5, N2 7347 .  lliJJHcp 
8H Ha nOJlHOM nonepe4 110M ce4eHHH nOJlOTHa ttanHJ!b
. MttKpOcTpYKTypHoe 11ccJ1e.nosaHHe B n.11ocKOCTH WJt Hcpa 
PY>K H.'IO CTPYKTYPY M apTeHcHTa c pa3JJ H4HblM KOJt H4e
M cpeppttTa . MttKpOTBep.n.ocTb 658-795 Kr/ MM 2• MeTaJtJI 

�03epHHCTbIH, xopowero 1<a4ecTsa. Bbrno.n: ttanHJtbHHK 
B8H 113 HepaBHOMepllO ttayrnepO>KeH llOH cTaJtH. 0oc.i1e.ll-
Onepau11ei1 6bIJta 38K3JIK3 HanHJlbHHKa B XOJIO)l.HOH BO)l.e. 

rso KY3He4 HOH o6p a6oTKH M eTaJtJJa BbIC01<oe. 
H3JJH3 1 67 .  Hantt.'l bH H K ,  Y3YHTa.a - 1 ,  N2 7327/3. lliJtncp 

8H Ha nOJJHOM nonepetiHOM CC4eHHl1 nOJJOTHa H am tJl b

• MttKpOcKon114ecKoe 11ccJ1e.uosa ttne noKa3aJ10 cpep p1no
HTHy10 npyKTYPY WJJ ttcp a .  CoJJ.ep)l(attHe yrnep o.D.a 0,6-

o· MeTaJtJJ MeJtKo3epH HCTbI H ,  cpe.uHero Ka4ecTsa . B nJtoc
w.rrncpa H a6JJ IO)l.a lOTCfl WJtaKOBbie np HM ec H . 8b1BO.U :  

JlbHHK 113roTOs.neH 113 BbICOKoyrJtepO.!lHCTOH cra.n H .  CHJJb
Koppo311H MeTanna He n03130JlHJJa B blHCH liTb, n p11MeH H· 

JJ H  nosepxHOCTH aH ueMettTaU,HH JJ.JJH yJty4weHHH pa60-Ka4ecTs n anHJJ bHH Ka. 

Opy.Zl.HS1 10eeJ1Hpa 

8JJH3 292. MOJt0T04eK, ry p beBCKOe noceJt CHHe, .N'<.! 292*. 
c..'.l.e.i1aH Ha 1 /2 nonep e4HOro cel!eHHH :>.!O.'IOT04Ka.  B 

M liKpocrpyKTypHoro HccJt e.nosa1nrn Ha nosepx 1i0cTH 
a Bb!HB.1eHa CTpy1<Typa cj:>eppHTa c 11e60.'lbUIOl'1 30HOH 
TO-nepJJHTHOH CTPYKTYpbt. MeTa.1.1 cpe.uHeii 3epttHc-
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.TOCTH. 04eHb 3arpH3HeH MeJI KHMH H KpynHblMH n pHMecsi 
WJJaKa.  MHKpOTBepJJ.OCTh 108 Kr/MM2. BhIBOJJ.: MOJ10104 
OTKosaH H3 KpHlJHoro N<eJJe3a, 6es oco6oi1 npeJJ. sap HTeJJhH 
o6pa60TKH 38rOTOBKH MeT8JJJJa .  

AHaJJH3 302. 4eKaH, f yp&esrnoe noceneHHe, .M� 838. W .q  
C.ll.eJJaH Ha  nOJJHOM nonepe4HOM ce4eHHH 4eKaHa.  n ptt MHKp 
CTPYKTYPHOM 11ccJJeJJ.osaHttH Ha nosepxHOCTH wn11cpa o6H 
py>KeHa CTPYKTypa cpeppHTa c He6oJJhWOH 30HOH £f>eppH 
nepJJttTHOH CTPYKTYPbl. CoJJ.ep>KaHHe y rn epo.1.1.a s Heti ll 
CT�raer 0, 1 -0,2 % .  B 30He c cpepp1no-nepJJHTHOH crpy 
pOH H30JJIO.ll.3 IOTCH lirJJbl HHTpH.11.0B >Ke.'le.3 8 .  no cepe.nK 
WJJHcf>a npOXO.ll.HT 3Hr3aroo6pa3HblH csap04HblH WOB nn 
xoro Ka4ecTBa. Csap04Hh!H wos wHpOKHH, 3a611T lllJJBK 
MeTaJJJJ HH3KOro Ka 4ecTBa . B nJIOCKOCTH WJJ H<Pa tta6JJIOll3 
CH nosh!weHHoe KOJJH4ecTso w.11aKOBb1x apHMecefi. MHK 
TBep.1.1.ocTb 1 1 6 Kr/MM2. Bb1so.1.1.: 4eKaH H3rOTOsJJeH H3 KpK 
HOro )f(eJJe3a. Ka4eCTso KY3He4Hot'1 o6pa60TKH MeTaJJ 
HH3KOe. 

ill HnbSI 

AHaJJH3 1 55. illHJJO, Y3yHT8JJ-8, N2 7379. lliJJHcp cne..n 
Ha  nOJJHOM nonepetiHOM ce4e1rn11 ocrpHH. M HKpocTpYKTYP 
Hccne..uosaHHe no1<a3ano cpeppHTo-nepn11rny10 cTpYKTY 
WJJ H<fJa c He60JJbWHMH 06e3yrJJepo.>KeH HblMH 30HaMH y 
sepxHOCTH. CoJJ.ep)KaHHe yrnepona 0,5-0,6 % .  Meran.11 M 
K03epHHCTblH ,  xopowero KalJecTBa . lliJJaKOBblX B KJJI04eH 
He3HalJHTeJJhHoe KOJJ H4ecTso. Bb1BOJI.: wHJJO H3rOTOsJJeHO 
cpe.n.Heyrnepo.1.1.HcTOH cTaJTH. Ka4ecTBo KY3He•rnoi1 o6pa6 
M eTaJJJJa xopowee. 

AttaJJH3 1 79. n peJJ.MeT HeH3BeCTHOro Ha3HalJeHHff c WHJI 
BH.ll.HblM ocTpHeM, Kypati-2, N2 78208/ 1 7. lliJJHcp cJ1.enan 
OOJJHOM norrepe4HOM ce4eHHH OCTpHH. np11 M HKpOCTpYKf 
HOM HCCJJe,UOBaHHH 06Hapy>KeHa cj>eppHTO-nepJJHTHaH crp 
Typa wJ111cpa .  Conep )l{attHe yrJJepo.ll.a 0,2-0,4 % .  Mer 
MeJJK03epHHCTbIH,  HH3KOro K84eCTB3 .  B OJIOCKOCTH WJllf 
0TMe4eHO nOBbJWeHHOe KOJ!H4eCTB0 KpynHblX H MeJI KHX np 
Mecet'! wJJaKa. B hlso.1.1.: nOKOsKa H 3rOTOBJJeHa 113 HH"3Koyr 
pOJJ.HCTOR cTaJJH. Ka4ecTso npensapHTeJJ bHOH 06pa6or.1<H 
raJJJJa HeBblCOKOe. 

AHaJTH3 293. W HJJ o, f yphescKoe noceneH11e, N2 820. UlJt 
c..ueJJaH Ha  noJJHOM nonepe4HOM celJeHHH H3.ll.eJJHH. MHK 
168 

pyKTYPHOe HCCJJe..uosaHHe Ha sceH nosepxHOCTH WJJH<Pa 
cT Ka3aJJO cpeppHTo-nepJJHTHYIO CTPYKTYPY· Co.n.ep>KattHe 

��,1 epo.n.a 0.7 % . MeTaJJJJ 4 HCTbJ H, MeJJK03epHHCTbIH ,  xopo

uiero 1<a 4eCTBa.  BbrnO.u: w11no OTKOsaHO H3 Bb1co1<oyrnepo

JlHCTOH cTaJJH. KatJecTBO KY3He4HOH o6pa6oTKH s bICOKoe. 

M1aJJH3 300. W11J10, fypbesc1<0e noce.neHHe, N!! 825. llinHcp 

CJlf.i18H Ha nOJI HOM nonepe4HOM celJeH HH OCTpHH. np11 MHKp0-

CKOnH4eCKOM HCcJie,nosaHHH 06Hapy.>KeHa cpepp1no-nepJ1HT

H8ff cTpYKTypa wn11cpa, MeCTaMH nepexo.n.muaH B cpeppHT. 

Co.11ep>Katt11e yrJJepoJJ.a KOJJe6JJeTCH OT 0 .uo 0,5% . Me-ranJJ 
cpeJlttero Ka4ecTsa. B nnocKOCTll wJJttcpa cp11Kc11py10TCH u.uia

KOBble npHMecH. BbIBO)l: UJHJJO H3roTOBJJetto H3 ttepaBHOMep tto 
eayrJJepo)l{eHHOH CTaJJH .  B pe3YJJbTaTe KOBKH y nosepxHOCTH 
npOH30WJ10 4acTH4HOe o6esyrnepO>KHBaHHe CTa JIH. 

Kpecana 

Attan113 142.  KpecaJJO, Y3YHTaJJ - I ,  N2 7320. illJrn<P c.n.enaH 
a a  noJIHOM nonepe4HOM celJeHHH  Kpecana . CTpH MHKpocTpyK
'r)'pHOM HCCJJejlOBaHHH 06ttapy>1<eHa crpyKTypa cop6HT006-
p83HOro nepn1na H" 1<ap6HJJ.bl >KeJJe3a. B ueHTpe wm1cpa (3a
llHMaH I h YaCTb WJ!Hcf>a ) pacnonaraeTC51 csapOqHblH WOB .  
CsapOlJHblH WOB nJioxoro KalJeCTBa, 336HT urJJaKOM, o6pa30-
88JICR s XO.ll.e KOBKM 3aroTos1<H MeTaJIJJa. MeTaJJJJ MeJIKO
iepnwcrblH ,  cpe..uHero Kal!ecTsa, 3arp H3HeH M eJJKHMH wJJa
IOBblMH npHMecHMH .  M111<porsepJJ.OCTb nepJJHTa 285 K r/MM2. 
JViff .n.aJJbHei:iwero lfCCJJeJJ.OBaHHH o6pa3eu 6brJJ no.n.seprnYT 
Ol'lKHry np11 TeMnepaType 950°. noCJJe onrrnra MeTanJJ' npH
Ofip� crpyKTYPY HepaBHOMepHO HayrJJepo)!{eHHOH CTaJIH. 
Co4ep>KaH11e yrnepoJJ.a KOJJe6neTcH OT 0,2 JlO 0,7 % .  B b1so.u: �ecaJJ o OTKOBaHO 113 HepaBHOMepHO H ayrJJepo>KeHHOH cTaJJlf. 

atiecrso KY3He4HOH o6pa60TKH HeBbJCOKOe. 
AAaJ1113 208. KpecaJJo, Ty3KTa, N<1 7960 I / 1 69. illJJ 11cp CJJ.e

.l!aH Ha ITOJJHOM nonepe4HOM ce4eHlHI KpecaJia .  M1-1KpoCTpyK
Plioe 1-1ccJJe.ll.osa tt1:te no1<a3ano cpeppHTO-nepnttTHYIO CTpyK
py W.1111cpa . Con.ep>KaHHe yrnepona 0,6-0,7%. MeTaJJJJ 

l<osepHHCTbIH, cpeJl.Hero Ka4ecTsa. B n.riocKOCTH wn Hepa 
l«elieHb1 WJ1aKosb1e npHMeCH . Bb1soJJ.: Rpeca.'lo 113rorosJ1eHo 
8blcoKoyrJ1ep o.n.11croii cTaJJtt. KatJecrno n peJJ.sap 11reJ1bHOM 

Paoo,.KH MeTaJJJJ a Hes blCOKOe. 
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nocy.11.a 

AttaJJH3 72. Py4Ka c cpparMettTOM cK00opo,1l.bl ( }l{apo8Htt:>) 
5JlH}!{HHe EJI6attb1-6, N2 1 622/27. lliJJHQJ CJJ.e.n att H a  nonep�4: HOM ce4eHHH PY4KH. M11KpocTpy1<TypHb1M HCCJJe.n.o8attHeM o(). ttapy>t<eHa <t>eppHTo-nepJIHTHasi crpyKTypa UJJJucf>a. Co.n.ep. 
)KaHHe yrnepo.na 0.7 % .  MeraJJJJ HH3Koro K aqecT0a . B nJioc. KOCTH WJJH<Pa Ha6JJIO.ll,aeTcH n08blUJeHHOe KOJl H 4eCT80 Kpyn. HblX WJlaKOBblX np HMeceH, 8b!Tff HYTblX no HanpasJJeHHIO KOe KH . BbJBO)l: CK080po.na OTKOBatta H3 BblCOKOyrnepOJJ.HCTO cTaJJ H .  Ka 4ecrno n pe.nsap11TeJ1 bHOH o6pa6oTKH MeTaJJJJa HH3• KOe. 

Att a.11113 1 2 1 .  Cocy.n. YcTb-YJJ ara H,  N2 29* . lliJJ H<f> c.ne.na Ha nonepe4HOM ceqeHH H AHHUla cocyJJ.a. MHKpocrpyKTYPH HCCJie,nosaH1-1e noKa3aJJo cTpyKrypy noJJOBHH4aToro 4yrytt COCTOHlllYIO H3 M HKpOCTPYKTYP 6eJJoro H ceporo 4YfYH rpa¢HTHble qacTHUbl nJJaCTHH4aTble H XJJOnhe8HJl.Hhle. Mera cpeJl.ttero Ka 4ecrna .  B nJJOCKOCTH WJJHcf>a Ha6J110,naIOTCSl np MeCH WJJaKa. Bb!B0,.11. : c ocy.n OTJJ HT H3 6enoro 4yryHa. B xo 9KtnJJyaTa
.umt H3,UeJJ HH npH B b!COKOH TeM nepaType npOH30IIJ 4aCTH4HblH npouecc rpa¢ttTH3a UHH. 

AttaJJH3 1 75. <t>parMeHT cocy.n.a. Kypa ii- 1 ,  N2 79601 /2 illJI Hcj> CJl.e.n
.
att H a  nonepe4HOM ce4eHHH cj>parMeHTa. MHKp CKOnH4ecKHH aHaJJH3 n0Ka3a.n CTPYKTYPY Jl.03BTeKTOH.D.HO 6eJJoro 4yrytt a ,  COCTOHUlYIO H3 nJJ3CTHH4aTOro nepJJHTa ueMeHTHTa. UeMeHTHT pacnoJJo}l{eH s s11.n.e pa3opsa HHOH c KH . Ha HeTpa s.'leHHOM WJrncj>e OTMe4eHo 60./l bwoe KOJJH 4ecrno ra30BblX nop H HeMeTaJJJJH4eCKHX B KJJJ04eHHH (cyJJ 

<PHJJ.08 ) .  Onpe.neJJettHe cepb1 nposo,nHJJH no orne•rnTKY 5a MaHa. BblBOJJ.: cocy.n OTJJ liT H3 HH3KOyrnepOJl.HCToro 6eJJO 4yryHa. 

noHCHOH Ha6op 

AHaJJH3 1 70. noHCHaH H a KJJa.nKa, TaJJ-Jlypa, N!? 9* . lliJJH 
c,n.eJJaH Ha nonepe4HOM ce4eHHH JJHUeBOH 48CTH Ha K.1a}l 
npH MH KpOCTpyKTYPHOM H CCJJe)lOBaHHH H a  nosepxHOCTH UIJI 
<P a  06 Hapy>t<eHa crpyKTypa cj>eppHTa c BKJll04eHHeM H l-ITP JlOB }l(eJJC3a. CTpYKTy p a  no sceMy ce4eHHIO o.n.Hopo.nHB 
3eptta nOJJ H3JJ.pH4eCK!ie. 4eTKO B HJJ.Hbl JIHHHH CKOJlb)f{eH Hff 
3epHax. MeraJJJJ cpe.n11ei1 3epH HCTOCTH, cpe.nttero Ka4ecrs 
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B nnocKOCTH WJJ Hcpa Ha6JT10)la10TCH npHMeCH wJJ aKa. BbIBOJl: 
noffCHaff H a K.n a)lKa H3rOTOB.neHa H 3  MH rKOro >1<e.ne3a. 

Atta.'IH3 1 7 1 .  nosicHaff H a KJJa)lKa, TaJJ-Jlypa. N2 9*. lliJJH<P 
CJle.llaH Ha nonepe4HOM cetJeHHH TblJl bHOH 4acTH HaKJJaJl.KH. 
MffKpOCTPYKTYPHblM H CCJle)lOBaHHeM o6ttapy>KeHa q>eppHTHaff 
crpyKT)'pa WJJ H¢a.  B 3epHax q>eppHTa OTMe4eHbl H rJJbl Hl1TpH
AOB )!(e.ne3a . MeTaJJJl MeJJK03epttHCTblH (6a.nJJ 7, rOCT 5639-
65).  cpeJJ.ttero Ka4ecTB a .  BblBOJJ.: TblJJ bHaff 4 acTb HaKJJa)lKH 
QrKOB3 Ha H3 M 5ffKOro >KeJJe3a. 

AttaJJH3 1 72. nosicHaH H a KJJaAKa. Ta.n-Jlypa,  N2 8*. lliJJHcj> 
CAeJ1 3H Ha nonepe4HOM ce4eHHH .nHuesOH 43CTH HaK.n3JJ.KH. 
MHKpOCTPYKTypHoe HccJJeJJ.OBaHHe noKa3aJJo cpeppHTHYIO 
crpyKrypy LUJJ Hcf>a.  B n.n ocKOcrH WJJHcpa Ha6.n10J1.a 10Tcs:i HrJi bl 
111TpH.i1.0B .>1<e.ne3a. CTPYKTyp a no sceMy ce4eHHIO OJlHOpOA
PH, 3eptta nOJJ H3ApH4eCKHe. MeTaJJJJ M eJJK03ep HHCTblH, xo

wero Ka 4ecTB a. BblBOA: noRctt a H  ttaKJJa.n.Ka 113roros./letta 
eJJHKOM 113 )KeJJeJ a .  Ka 4ecrno KY3He4HOH o6pa60TKH xo

ee. 
AttaJJH3 1 73. n p H >KKa, TaJJ-Jlypa,  .N'2 7*. lliJJHcp C)le./l aH 
nonepe4 HOM ce4eHHH n.pff)KKH. n p 11 M lfKpOCTp)'KTypHOM 
e,n.osaHHH o6Hapy)Kett a cpeppHTtt afl CTPYKTypa WJJHcpa. 

3ep Hax cpeppHTa ¢HKCHpylOTCH lirJJbl HHTp H,ll.08 >KeJJe3a . 
era,1JJ MeJJK03epHHCTbl H (6aJJJJ 7, rocr 5639-65 J .  xo

ero Ka 4ecTBa. MHKpoTBepJJ.OCTb 130- 1 50 Kr/ M M  . Bb1-
1A: npH>1<Ka OTKOBaHa H3 M flrKoro >Ke.n e3a. Ka4ecTBO KY3-

oii o6pa6oTKH Me'faJJ.aa xopowee. 

A11aJJ113 1 54. KpJOK MH KOJJ 4att a ,  Y3YHTaJJ-5, N!? 7317 .  
H<jl C,J.e.TJa H H a  nO.'IHOM nonepe4HOM Ce4eH HH KpIOKa. n p H  
pocTPYKTYPHOM 11cCJ1e,nosa HH�1 BblHBJJetta cpeppHTO-nep:a!l crpyKTypa wm-Hpa.  Coll.ep >1< a 1rne yrnep o.ua 0, 1 -

% . MeTaJJJJ MeJJ K03epHHCTblH ( 6aJJ.TJ 3epHa 7, f 0CT 5639-. B cpe,nHeH 4 8 CTH WJJH<jla 11a6JJ10;i:teTcfl caapo4Hbrii WH-Hii WOB, KOTOpblH 3a611T LUJI aKOM . c o6eHx CTOpOH csap04-
WBa MeTaJJJl o6eJyrnepo>1<eH. npoHCXO>K.ll.eHHe CBap04-
WBa 06bHCHHeTCH TeXH O.nOrHeH H3rOTOOJlel!Hfl H3)lemrn. 

Bl!a.'le 3a roTOBKa BblTflrH BaJJaCb B nO.'IOCy. 3aTeM crnacb c Ta KHM pac4eTOM, 4T06bl s MecTe crtt6a 06pa3osa
l<OJ1 buo. nocJJe 4ero KOHUhl 3arOTOBKli CBa p H sa.n HCb. �n ·  u ..... KPIOK OTKOBaH H3 HH3KOyrnepOJJ.HCTOH CTaJJ H .  
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AHaJJH3 1 84 .  Kp!OK JlJIH KOJJt.taHa, KypaH-3, N!1 78209/1 4 1  
illMr<t> CAeJJa H  H a  nOJJ HOM nonepet.tHOM ce4eHHH Kp!OKa. MHK: 
pOCTPYKTypHoe HCCJJeAOBaHHe noKa3aJJo cpepp11TO-nepJJHT
HYIO CTPYKTYPY WJJ H<t>a. nepJJHT cop6HT006pa3Hb1H 11 nnac
THH4a�blH. CoAep >t<aHHe yrnepoAa 0,7 % .  MeTaJJJJ MeJJK03ep. 
H HCTb111, xopowero Kat.tecTsa. B nnocKOCTH llJJ11Ht>a wJJaKOBble 
BKJJIOt.teHHH n 04TH OTCYTCTBYIOT. MHKpoTBepJlOCTb 244 Kr/MM2. 
BblBOJl: Kp!OK OTKOBaH 113 BblCOKOyrnepoJlHCTOH CTaJJ 11. Ka-
4eCTBO KY3Het.tttoH o6pa60TKH MeTaJIJJa xopoillee. 

AHaJJH3 1 85.  Kp!OK JlJJH KOJJ4atta, KypaH-3, N2 78209/ 140. 
illJJH<t> CAeJJ aH tta nOJJHOM nonepe4 HOM ce4eHHH Kp!OKa. npH 
M HKpOCTPYKTYPHOM HCCJJeAOB8HHH 06Hapy>t<eHa cpeppHTO
nept HTH aR CTPYKTypa WJJHcpa. CoJlep>1<aH 11e yrnepoJla 0,6-
0,7 % .  MeTaJJJI MeJI K03epHHCTblH,  xopowero Ka4ecTBa, HMeet 
He:rnatfHTeJJbHOe KOJ1Ht.tecrso MeJIKHX WJI8K0Bb1X npHMeceit 
BblBOJl: Kp!OK 113roTOBJ1ett 113 Bb1c0Koyrnep0Jl11croii cTanH. 
Ka4ecrno KY3He4HOH o6pa60TKH M eTaJJna xopowee. 

npe;J.MeT H eH3BeCTHOfO H83Ha'leH HH 

AttaJIH3 1 79. O peJlMeT tteH3secTttoro tta3Hat.tettHH, Kypaii-2, 
N2 78209/ 1 7. illn11cp CJleJiaH H a  non HOM nonepe4HOM cet.tett.HH 
H3JleJJH H. Op11 M 11KpOcTpyKTypttoM a tt aJJH3e 06ttapy>1<etta cpep· 
pHTo-nepJIHTHaH CTPYKTypa wJrncpa . CoJlep>t<aHHe yrnepoJla 
0,2-0,4 % .  Merann MeJJK03epHHCTbIH, HH3KOro Ka4eCTB8, 
HMeer MeJJKHe H Kpynttbre tteMeranJJH4ecKHe BKJI10t.tett11H. Bbl· 
BO}l: nOKOBKa H3rOTOBJJetta 113 HH3KoyrnepOJlHCTOH CT8JIH. 
Ka4ecTBO KY3He4HOH o6pa60TKH Meranna H H3KOe. 

O>pyiiHble npstlKKH H KOJlbU.a 

AHaJJH3 20. npH>t<Ka, 5IKOHyp, N2 1 554/ I .  illJJH<t> c)le.nad 
Ha noJJHOM nonepet.tHOM cet.temrn npH>t<Kl1. MHKpOcKonHite
cKoe HCCJie}losatt11e n0Ka3ano cpeppHTHYIO CTPYKTYPY wnH<J>a. 
MeranJJ MeJI K03epHHCTblH, HH3KOro Kat.tecTsa. B nJJOCKOCT 
lllJIHcpa Ha6JIIOAaeTCH nOBbIWeHHOe KOJJH4eCTB0 HeMeTaJJJJK 
4ecKHX BKJJIOt.teHHH .  BblBOJl: npH>t<Ka H3rorosJJetta H3 KpHlf· 
HOro >1<eJJe3a 6e3 npeAsapHreJibHOH o6pa60TKH 3a roTOBK 
MeTaJIJJ3. 

AttaJJH3 95. n pH}f(Ka, lOcTblJl, orpa}lKa .N'!! 7, N!! 5*. w.1Hf 
c}leJia H  H a  1 /z  nonepet.tHOro ce4ettHH npH>t<KH. MHKpocrpYK 
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rypHblH attaJIH3 noKa3aJJ cpeppHTHYJO crpyKTYPY wJrncpa. Me
raJJJJ t.1HCThIH, Kpyntto3ep HHCThlH. MHKpOTeepAOCTb 98 Kr/MM2. 
B1>1BOJl: apH>t<Ka OTKOsatta 113 MflrKoro >1<eneJa.  3aroTOBKa 
1o1e-ranna TIUaTeJJ bHO 04HIUetta OT WJJ3KOB nyTeM AJJHTeJibHOH 
npoKOBKH. 

AttaJJH3 1 4 1 .  OpH>t<Ka, YJyttTaJJ - 1 ,  N2 73 1 6. Wnttcp CAe
natt tta nOJIHOM nonepe4HOM ce4eHHH n pH)KKH. MHKpocTpyK
rypttoe HCCJJe)lOBaHHe nOK833JIO Ha 60JJ bWeH 4 acTH Ul.IJ 11cpa 
crpYKTYPY cpeppHra H cpeppHTa co cneAaMH nepnHTa. B nJJOc
KOCTH WJI 11cpa Ha6J110}laeTCH He6on bWaH 30Ha cpep pHTO-nep
JIHTHOH CTPYKTYpbr. C0Aep>1<a HHe yrnepoJla 0,2 % .  Y OAHOH 
H3 CTOpOH pacnoJJaraeTCH )lyroo6pa3HblH caap04HblH WOB 
xopowero Ka4eCTB3, KOTOpblH o6pa30B8JJCH B npouecce KOBKH 
3aroTOBKH. MeTaJJJJ cpeAHero Ka4ecraa . BeJJH4HHa 3epHa 
KOJJe6JJeTCH OT MeJJKOro AO Kpynttoro. BbIBO)l: npH}f(Ka OTKO
aatta HJ KPH4ttoro >1<eJJe3a. 

AttaJJH3 143. n pH}f(Ka, Y3YHTaJJ - l ,  N2 731 9. illJJHcj> CAeJJ aH 
HB nOJIHOM nonepe4HOM ce4ett1111 npH}KKH. M11KpocKon114e
CKHH attaJJH3 noKaJaJJ nepJJHTHYIO CTPYKTYPY wn11cpa c tte-
60JJbWKMH 30HaMH cpeppHTo-nepJIHTHOH CTPYKTYPbl. MeranJJ 
Me.rJK03epHHCThlH, cpeAHero K34ecTsa. B nnocKOCTH WJJHcj>a 
cj>HKc11py10rcR Kpyn Hble HeMeranJJ114ecK11e aKJJ 10lfeH1rn. 8b1-
BOJl: npH>KKa H3fOTOS.1etta H3 BblCOKoyrnepOAHCTOH cTaJJH. 
3aroTOsKa MeTaJJna He nOABepranacb TIUaTeJJ bHOH n pOKOBKe. 

AttaJJH3 1 44 .  OpH*Ka, YsyttTaJJ - 1 ,  N2 73 1 9/ 1 .  W.1rncp 
CJlenatt H a  nOJIHOM nonepe4HOM ce4eHHH npH}f(KH. MHKpO
CTpyKTYPHblM HCCJie}lOBaHHeM 06ttapy>1<etta cpeppHTO-nep
JIHTHaH crpyKTypa c tteOAHOpOAHblM pacnpeAeneHHeM yr.11e
po)la. Co.nep)t<aHHe yrnepoJla KOJJe6JJeTCH OT 0,3 AO 0,7 % .  
Me-rann MeJIK03epHHCTblH ,  cpe)lttero Ka4ecrna .  B nJJOCKOCTH 
lll.IJHcpa OTMe4eH bI wJJaKOBHJl.Hbre BKJJI04eHHH . MttKpornep
.o.ocrb 1 40- 1 75 Kr/MM2 .  B brBOA: npH>KKa OTKOBa Ha H3 He
P8BHOMeptto Hayrnepo)l{eHHOH cTaJJH. 

AHaJJH3 1 45. npH)l{Ka, KaT3HJJ.a-2, .N2 5769. W.rncp CAe
JlaH Ha noJJHOM nonepe4HOM ce4eHHH npH}KKH. OpH M HKpo
ctpyKTypHoM HCCJJeAOB3HHH BblHBJleHa crpyKTypa BblCOKO
Yl'JJepoJ!.HCTOH craJJH - nepnHT H cpepp11To-nepn11T. Co.nep-�aHHe" Yrnepo)la AOCTHraer 0,7-0,8% . Merann MeJIK03ep
Ck CTblH, HH3KOro K34eCTB3, HMeeT KpynHble HeMeT3JJJJH4e
-

He BKJJI04eHHH. 8hlsO)l: npfl)f{Ka H3rOTOBJJeH a 113 BbICOKO
,,,Jtepo.nHcroi-i cran11. 
a/"8JI1H3 1 47. n pH}f(Ka, YsyttTaJJ-8, N!! 7378. Wm1cp C)le

Ha /2  nonepe1rnoro ce4eHHfl fl3bl4Ka npH)KKH . B xoAe 
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MH KpOCTPYKTyp11oro aHaJIH3a 06Ha py)l{eHa OJl.l!Opon. 
crpyKTypa cpeppHTa. Me-ranJI cpe.nHei1 3ep HHCTOCT H, HH3K 
Kal!ecTB a.  B nJIOCKOCTH WJIHcpa Ha6J110.na10TcH nopbt H 
MeTaJIJll14ecK 11e BKJllOl!eHHH. 8blBOJl.: npH)l{K8 H3r0TOBJ1 
H3 KpH4HOro )!(eJIC3a. Ka4ecTso npe.nsap11TeJ1 bl!OH o6pa6 
MeTaJIJta HH3KOe. 

A H aJIH3 1 48. n p H)l{Ka, Y3yHTaJl-5, N2 7343. Wn11cp c.n 
Ha nOJI HOM nonepe4HOM Cel!eH!rn H3bl4Ka n p H)l{KH. npH � H  
crpyKTYPHOM 11cCJ1e.nosat1HH BblHBJie Ha cpeppHTO-nepm1 
CTPYKTypa wn11cpa . Co.nep>1<aH11e yrnepoJl.a 0,2-0,5%. 
TaJIJI MC.'I K03ep1n1cTbtM, cpe.nHero Kal!ecrsa. Bbtso.n : npsi 
OTKOBaHa 113 HepaBHOMepHO Hayrnepo:>KeHHOH Cblp l..l 
CTaJlH . 

AHaJIH3 1 49. npH:>KKa , Y3yHTaJJ-8, N2 737 1 .  lliJI Hcj> 
JiaH H a  noJI HOM nonepel!HOM cel! eH HH npsrnorn . M 11Kpocr 
TYP H blH a H aJIH3 s OCHOse tll.Jl Hcj>a noKa3aJ1 cTpy1<Typy 
pH Ta . B.non b 01l.HOi1 113 cTopoH pacnoJiaraeTcH He60JJb 
30Ha cj>epp11ro-nepn HTHOH crpyKTYP bl. Co.ncp :>Ka H 11e yr ne 
B Hei1 .nocr11rae'l' 0,2 % .  MeTa.Jl.Jl H H3 KOro KaLteCTsa, 3arpsi 
Me.TIKHMH H KpynHblMH npHMeCHMH u1J1aKa. Be.rt H4HHa 3 
MeTaJ1.TJ a KOJJe6.Jle'l'CH OT Me.rtKoro no KpynHoro. BbtBO.n: n 
Ka OTKOBaHa 113 KpH4HOro >Ke.Jl e3a. KaLtecTBO npe.nsap11 
HOH o6pa60TKH MeTanna HH3KOe. 

A HaJJH3 1 80 .  npsn1<Ka, Kypai1-2, N2 78209/35. 
c.neJi a H  H a  1 /2 nonepe411oro cel!eHHH npH>KKH. M11 KpOc 
TypHoe Hcc.TJe.nos aHHe noKa3aJIO HeonHopo.n11y10 CTP Y 
WJJHcj>a.  B.noJi b O.D.HOH H3 CTOpOH p acnOJi a rae-rcH CTPY 
cpepp1na, nocreneHHO nepexOJJ.HW,aH B cpeppHTo-ncpJlHT
.nep:>Ka HHe yrJiepo.na .nocrH rae-r 0,3 % . MeraJIJI MeJJK 
HHCTblH, HH3KOro KallecTsa .  B nJJOCKOCTH W.J111cf>a H3 
.naercH nOBbllJJeH HOe KOJI H4eCTB0 HeMCTaJIJIH4eCKHX 
Mece1i. 8b1so.n: npH:>KKa H3 rOTOBJieHa 113 HepasHoMepHO 
yrJiepo:>KeHHOro MeT8JJJJ a .  

AHaJIH3 1 92. np51)1{K3, Kypai1-2, N2 78209/344. 
c.nenaH Ha noJIHOM nonepe4HOM ce4eHHl1 npm1<KH. O pH 
pocrpyKrypHOM 11ccJienosatt1111 o6Hapy>KeHa crpyKrypa 
pHra co CJi e.naM H nepJIHTa. M eTaJIJI MeJIK03epHHCTbtH ,  
KOro Ka4ecTBa. B nnocKOCTH wn11cpa qH1KcHpy10rcH M 
4HCJICH11ble WJi aKOBble npHMeCH, BblTHH YTble no JJ11HHH K 
Bhlso.n: npH)l{Ka OTKOBa H a  H3 n.r1oxo npoKosaHHOro KpH 
)!(eJie3a. 

A11 aJT H3 1 98. npS!>KKa, Kypai1-6, N2 78209/51 4. 
c.ne.rtaH Ha nO.IJ llOM nonepe4HOM CC4CHHH npS!>KKH. 
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pyKTY PHOe HCCJie.nosaHHe noK838JJO cpeppHTO-nepJJHTHYIO 
crpYKTYPY WJJ Hcpa. y nosepxHOCTH 11a6JJIO.lll:ICTCH He60JJbWOH 
(J6e3yrn epo)f(eH HbIH cJI OH. Co.Ltep>1<am1e yrJJ epo.na B M eTaJine 

4-0,6 % . Merann Me.rt K03epH HCTbt H ,  xopowero Ka4eCTSa. n'JnaKOB blX B KJII04eHHH s MeT8JIJie MaJio. Bb1so.11. : npH>1<Ka 
�roTos.'leHa H3 cpe.n. Heyr.'lepo.11.Hcroii craJIH.  Ka4eCTBO KY3 -

11ttoi1 o6pa60TKH xopowee. • 

AttaJIH3 225. npS1>1<Ka, rHneso-13, N2 5*. illJ!Hcf> c.ne.rt a H  a 1 /2 nonepe4HOro ce4eHHH npH>KKH. MHKpOcrpyKryp HblM 
cCJJe.llosaHHCM 06Hapy>1<e11 a cpeppHTo-nepJIHTttaH crpyKTypa 

11cpa.  Co.Ltep>1< aHHe yrnepo.n.a 0,5 % .  MeraJJJI cpe.n. Heii 3ep-
crocTH, xopowero Ka4ecTsa. Wna KOBbJX BKJJI04eH 11i1 04CHb 

�8JIO. M11KpoTBep.llOCTb 1 63 K r/MM2• BbIBO.n.: np H>1<Ka tt3ro-
BJJCHa 113 cpe,llHeyrJiepOJ],HCTOH craJJ H.  Ka4ecTBO KY3He4-A o6pa6oTKH xopowee. 

AHa.JlH3 305. n p H >1<Ka, lOCTblJI., orpa.n.Ka N2 7, .N'2 6*.  illJrncf> 
eJJaH H a  nOJIHOM nonepett HOM ce4e1H1H npH>KKH. n p H  M H K-

PYKTYPHOM HCCJICJI.OsaHHH 06Hapy>1<eHa O)l,Hopo.nttaR 
YKTypa cpepp1na. MeraJIJI cpeJI.Heil 3epH Hcrocr11, H H 3KOro 

qecTsa,  co.nep>KHT nOBbJWeH HOe KOJll14CCTB0 HeMeraJIJIH
KHX BKJll04eH HH . . BblBO.D.: npH>KKa OTKOBaHa 113 nJJOXO 

OKOBaHHOrO KpH4HOro >Ke.rte3a. 
AHaJIH3 3 1 7.  n pHi!<Ka, l0n11Tep- l8, N2 1 09. lliJJHcf> c.neJl aH 
DOJIHOM nonepe4HOM ce4eHHli H3bl 4Ka n pH>KKH. npH M H K 

pyKrypHOM HCCJie.n.osa HHH BblSlBJJCHa cpeppHTO-nepJIHT
H crpyKrypa wJ111cpa.  CoJ1.ep>1< aHHe yrJiepo.lla 0,6-0,7 % .  

:etaJJJJ MeJIK03epHHCTbl H ,  xopowero Ka4ecrsa. WJTaKOBbIX 
11Meceif HeMHOro. 8blso.n.: npH>1<Ka OTKOBaHa H3 BbJCO KO-

t11epo)l,11cToif cTaJI H .  Ka4ecTBO npe,llsapHTeJibHOH o6pa60TKH 
aJJna xopowee. 
AHaJJH3 6 .  KoJibl..lO, 5l1<0Hyp, N2 1 554/ 1 9. Wm1cp c)leJJa H  
DOJJHOM nonepe4HOM ce4CH HH KOJJbUa . MttKpocTpyKrypHoe 

e,L1.osatt11e noKa38Jl0 cj>eppHTHYIO crpyKTYPY WJI H<t>a co 
e.tlaMH nepJJHTa. MeraJIJJ MeJIK03ep11HCTbJ H, xopowero Ka
TBa, HMeeT He60Ji bWOe KOJI HlJCCTBO HeMeTaJIJIHLtCC K HX 
I04eHHi1. KonbUO H3rOTOBJJ eHO H3 KpH4HOro >Kene3a_. Ka 
BO npe.n.sap11TeJ1bHOH o6pa6oTKH Meranna xopowee. 

Atta.11- 13 57. KoJibUO, KaraH.na-2, N2 439 1 /3. lliJI Hcp C!le-11 Ha nOJIHOM nonepe4HOM Ce4eH HH K0JlbU8. npH MH KpO
YKTyp HOM Hccne.n.osa HHH 06ttapy>1<etta cpeppHTO-nepJIHT

CTpyKTypa WJIHcpa . Co.n.ep >1<aH11e yrJiepo.n.a 0, 1 -0,3% .  
anJI MeJIK03epttHCTblH, cpeAHero Kattecrsa. B nnocKocr11 

lltj>a cpHKCHpy!OTcH npHMecH wnaKa. Bbiso.n.: KOJibUO OT-
175 



KOB8110 H3 H l13KOyrnepo.n11cTOH CblpU.OBOH CTaJ111. 
AHan113 64. Ko.11bu.o, Oc11 HKOBCKl1H MOrHJ1bHl1K, .N'2 24 

206. Wn11cp c.11.e.naH Ha nO.ltHOM nont!pe4HOM cet:1eH1111 KOJJb 
MHKpOCTPYKTYPHhlM 11ccJ1eD.oaaH11eM o6Hapy)KeHa o.ntto 
11a5! CTPYKTypa cpepp11Ta . CTpyKTypa no sceMy ce4eH11t0 
HOpo.u.HaH. MeTaJIJI Men K03epHHCTbIH, 11H3KOro Ka4ecrs 
OJl0CKOCTl1 WJ111cpa cpHKCHpyeT'CH nOBL>IWeHHOe KOJIH4 
HeMeTanJI 114ecK11 x npHMecel1. Bb1so.n.: KOJJ bU.O 113rOTOBJ1 
H3 nJIOXO npOKOB8HHOrO Kp114HOro >KeJ1esa. 

AHaJ111s 1 86. KoJJbU.O, KypaA-3, .N'2 78209/ 1 42. W 
CD.eJJaH Ha rIOJI HOM nonepe4HOM ce4eHHH KOJlbU.a. np11 MH 
crpyKTYPHOM HCCJICAOBaHHl1 06Hapy>Ke11a crpyKTypa 
pHTa co CJJe.n.a:-.111 nepM•Ta . MeraJ1JJ MeJJK03epHHCTblH, 
KOro Ka4ecrna . B nJ10CKOCTl1 wJ111cpa Ha6.11 10.na10TC5! M 
11 KpynHhte np11Mec11 wJ1aKa. M11KpOTBep.11.ocTb 1 12 Kr/ 
Bb1so.n.: KO.nbu.o 113rorns.11eH o 113 MHrKOro, nJJoxo o6p 
Ta HHoro >Ke.ne3a. 

AHaJJl13 1 9 1 . KOJlbU.O, KypaA-4, .N'!? 78209/6. w.rncp 
JiaH Ha nOJIHOM nonepe4HOM Ce4eHHl1 KO.fJbU,a. np11 �IH 
CTPYKTYPHOM 11ccJie.n.osaH11H o6Hapy>KeHa OD.Hopo.nHaR cr 
Typa cpeppHTa. Mera.11J1 HH3KOro Ka4eCTBa, conep>KHT 6 
woe KOJJHtJeCTBO HeMeTann114ecK11x BKJJJ04eH11ii. BenH 
sepHa KOJie6J1eTCR OT MeJJKOro .llO cpe.n.Hero. BbIBOJl: KO 
OTKOsaHo 113 KpH4HOro >1<CJ1esa .  Kat:1ecrno npeJ1,sap11TeJ1 
o6pa60TKH MeTaJIJia Hl13KOe. 

AHaJ1113 1 95. KoJ1bU.O, Kypaii-5 • .N'2 78209/465 
c.ncJ1 aH Ha nOJJHOM nonepe4HOM ce4eH11 11 KOJJbu.a. M 
CTPYKTYPHbIM 11ccJ1e.uosaH11eM Ha 60J1bweA 4acr11 wm1<t> 
Hapy>1<eHa cpepp11TO-nepJJl1Tl!a51 crpyKTypa c HepasHOMe 
pacnpeneJ1eH11eM yrnepo.n.a, KOHUeHTpa 1.orn KOTOporo 
J1e6.'1eTC5I OT 0 . 1  .llO 0, 7 % .  y 0./lHOH 113 CTOpOH pacno.'lara 
ue6oJJ�llla51 30Ha nepJJHTHOH CTPYKTypbt. MeTaJJJI MeJJK 
Hl1CTblH, cpe.u.Hero K34eCTBa, co.11.ep)Kl1T He60JibllJOe KOJIH 
so np11Mecei1 wJJaKa. BbIBO.ll: KOJlbU.O OTKosa110 113 11ep 
MepHO HayrnepO>KCHHOH CblpU.OBOH CT8Jlli. 

AHaJJH3 2. CTpeMH,  5lKOHyp, .N'2 J 554/94. Wm1cp ell 
H8 nonepe4HOM cetJeHl111 flO.llHO:>KKH CTpeMeHH. npH M 
CTPYKTYPHOM 11ccJie.llosaH1111 o6Hapy)KeHa o.nHoponttafl c 
Typa cpepp11Ta . MeraJJJJ KpynH03epHHCTbIH ( 6aJJJI 3,4 r 
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9-65) . Hl13KOro Ka Yens a. B nJ10CKOCTl1 w.r IH¢a Ha6.'lJO· 

ae'fCH nOBbl weH Hoe KOJI 114ecTB0 HeM eTa.'lJJH4eCK11X BK.1 IO· 

14t}llfH, BblTHHYTblX no Jll1Hl1H KOBKl1. M11KpOTBep.11.0CTb 97-

08 Kr/MM2. BbIBOA: CTpeM51 OTKOBaHO 113 KpH4HOrO >Ke.nesa. 

if(a11ecTBO npe.11.sap11TeJ1 bHOH o6pa60TKl1 MeTaJIJla Hl13KOe. 

AttaJJH3 8. CTpeMH, 5IKoHyp, N1 1 554/79. ill.rm¢ c.11.eJtaH 

noJJHOM nonepe4HOM ceYeHHH ywKa CTpeMeHH. MHKpo

:CJJ>YKTYPHoe HCCJ1e.11.osam1e noKa3aJJO B 0CHOBe WJJHcpa cPep-

lf')'O·nepJ!HTHYIO crpyKTYPY· Co.11.ep:>KaHtte yr.riepo.11.a 0,2 % .  
OJlb 0.11.ttoA 113 cTopoH pacnonaraercH 30Ha cPeppHTa. 

eT8JJJI MeJJ K03epHHCTbl H, H H3KOrO Ka4ecTBa, co.11.ep >Kl1T 60J1b· 
KOJJ tt4ecTBO WJI aKOBbIX np11Mecei1 .  Bbrno.11.: cTpeMH 113-

eJJeHo 113 Hl13KOyrnepo.11.ttcTOH CTaJ111. Ka4eCTBO n pe.11.sa
bHOH o6pa60TKH MeTaJIJJa H 113KOe. 

AHan113 1 2. CTpeMH, 5lKm1yp, .N'ci 1 554/57. lliJ111cP c.11.e.11aH 
nom10M nonepe4HOM ceYeHHH .ll.Y:>KKH crpeMeHH. M1rnpo-
YKTYPHbIM 11cCJJe.11.osaHHeM BbIHBJJeHa Heo.n110po.n.HaH cTpyK-
a WJJHcpa. Ha 60JJbweii 4aCTH w.rrncpa pacnoJ1araerc51 
yKrypa cpepp 11Ta, Ha ocranbHOH 4acr11 cpeppttTo-nep.'111THa51 
YKTypa. CoJlepmattHe yrnepo.11.a KOne6nerc51 OT cneJlOB 
0.3%. Mera.r!JI MeJJK03epHHCTbI H, Hl13Koro Ka4ecTBa. B ' 

OCKOCTH WJJHcpa cpHKC11pyercH 60JJbWOe I<OJIH4ecTB0 npH
eli 11rnaKa. Bb1so.11. : crpeMH OTKOBaHo H3 ttepasHoMepHO 
:nepo>KeHHoro MeTanna. Ka4ecTBo npe.nsap11TenhHOH 
aCiOTKH 3arOTOBKl1 HH3KOe. 
AttaJ1113 15 .  CTpeMH, 5IKOHyp, .N'2 1 554/82. W.rrncp c.nenaH 
IlOJJHOM noncpetIHOM ce4eHl1H ,ny.>K:Kl1 crpeMeHH. npH 
pocrpyKTYPHOM aHaJJH3e 06Hapy:>KeHa cpeppHTO-nepJJHT· 

R crpyKTypa wnHcpa. Co.n.ep>KaHHe yrnepo.na Kone6JJeTCH 
c.nelloa .uo 0,4 % .  MeTann 411CTbIH, MeJIK03epHHCTbIH, xo

ero KatJecTsa. Bbrno.n: crpeMH 113roTOsJ1eHo 113 ttepas 
epHo HayrnepomeHHOH cranH. Ka'-leCTBO KY3He4HOH 06-

KH MeTanna xopowee. 
AHanns 1 6. CTpeMH, 5lKoHyp, .N'2 1 554/95. W.rrncp cne.ri aH  
nonepe4HOM ce4eHHH no.nHO>KKH CTpeMeHH.  MHKpocTpyK
Roe HCCJ1e.uosaH11e noKasano HeO.llHOpOJlHYIO CTPYKTYPY 
«Pa: Ha 60J1bwel1 4acr11 WJJHcpa pacnonaraeTcH cpepp11TO· 
HT�aSI CTPYKTypa c CO.D.ep)KaHHeM yrJ1epo.na 0, 1 -0,3% 
HOH 113 CTOpOH pacno.11araeTcH cTpyKTypa cpepp11Ta. 06c 

Ykrypb1 pa3,u.eJJeHbI csapot:1HblM wsOM. Wos nJioxoro Ka a, 3a6HT wna1<0M . MeraJJJJ cpe.D.Hero Ka4eCTBa, MeJIKO· !1CTbIH. 3epHa MeTaJina BbITHHYTbl no JI IDI HH KOBKl1. Bbl· 
• crpe�rn OTKOsa110 113 cb1pu.osoi1 cran11 11 >KeJJe3a. KosKa 
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CTpeMeHH 38KOH4eHa npH 04eHb HH3KOH TeMnepaType Harp 

A11aJIH3 23. CTpeM fl, 5IKOHyp, N!1 1 554/8 1 .  WJIH!p CD. 
Ha  nonepe4HOM ceqeHHH no.n.HO>KKH. MwKpOCTPYKTyp11oe 
CJJeD,OB8 HHe nOK838JlO 0.11.HOpO.llHYIO cpeppHTO-nepJIHTH 
crpyKTYPY UIJIHcpa.  Co11.ep>1<a11we yrnepo.na 0.7 % .  MCT 
MeJIK03epHHCTblH,  cpe.n.11ero Kal!eCTBa, 3arpH3HeH npHMec 
wJtaKa. Bbrno.n.: cTpeMR OTKOBatto Ha Bbtc0Koyrn epo11.H 
CTaJIH .  

A11aJIH3 24. CTpeMH,  5IK011yp, .M1 1 554/ 1 7. lliJJHcp c11. 
Ha nonepe4HOM ce4e11 HH nOD.HO>KKH cTpeMeHH .  MHKpOcTp 
Typ1:1b1M HCCJJe.nosa11HeM 06ttapy>Ke11a o.n.ttopo.n.11afl cpep 
11aH cTpyKTypa WJIHcpa . MeTaJJJJ MeJJK03ep HHCTblH,  HH3K 
Ka4eCTB8, 04eHb 3arpH3HeH npHMeCHMH wJJaKa, BblTHHYT 
no JJ HHHH KOBKH. BblBOD,: CTpeMH OTKOBaHO H3 KpH4HOro 
JJeaa. Ka4ecTso n pe.nsapHTeJI hHoif o6pa6oTKH MeT8JJJJa 
KOe. 

AH8JIH3 43. CTpeMH, Ky.nb1pr3, .N'!! 4389/84. llinHcp c.n 
Ha  

.
nonepe4HOM ce4e11HH  .ny>KKH crpeMeHH.  MHKpocrpy 

HblH 8 HaJIH3 nOK838Jl cpeppHTO-nepJIHTHYIO crpyKTYPY UJJI 
Co.nep>KattHe yrnepoJI.a 0, 1  % .  MeraJIJJ MeJI KoaepHH 
cpeJI.Hero Ka4ecrsa . M11KpOTBepJI.OCTb 1 27 Kr/MM2. B 
CTpeMSJ OTKOBaHO H3 HH3KOyrnepOJI.HCTOH CT8JIH .  

AttaJIH3 46. CTpeMH, I\yJI.blpr3, N!! 4 1 50/90. ll1J111cj> 
Jl8 11 H8 nonepe4HOM ceqeH HH JJ.Y)l(KH CTpeMeHH. flpH M 
CTPYKTYPHOM aHaJlH3e Bbl51BJteHa cpep p 11To-nepJ1HTHaH cr 
Typa c 11epas110MepHblM pacnpe.neJJe11HeM yrnepoJI.a. Co 
>Ka 1111e yrnepoJI.a KOJie6JleTCH OT 0,1 JI.O 0 .4 % .  HMeeTcff 
6oJtbWafl 30Ha c 0,7% yrJJepoJta. MeTaJJJl HH3KOro Kall 
cpeJI.HeH aep HHCTOCTH . B fJJlOCKOCTH WJJ Hcj>a H86JIJ0.118 
MeJIKHe H KpynHhte np11Mec11 wJtaKa. BhlBOJl : crpeMH 
TOBJteHo 113 MaJtoyrJtepo.n.HcTOH cb1puosoi1 craJIH .  Ka1.1 
npe.n.sapHTeJJbHOH o6pa60TKH MeTaJIJta HH3KOe. 

AH a JI H3 4 7. CTpeM 51, Ky Jlblp r3, .N'!! 4 1 50/ 1 24 .  lli n 11<1> cJl 
Ha noJIHOM nonepe4HOM ce4eH HH  Jl.)')KKH crpeMeHH. M 
crp YKTYP Hoe HCCJJeJ].osaH He noKa3aJio OJJ.HOpOJJ.HYJO 
TYPY cpeppHTa. MeTaJIJl MeJIK03epHHCTbIH, HH3KOro Kall 
B nnocKocrn wnHcpa cp11KcHpyt0TCH M11oroqHc11ett11ble 
MeTaJJJJH4eCKHe BKJIJ04eHHH.  Bb!BO)l: CTpeM H OTKOB8H0 
Kp114HOro >KeJte3a. Ka4ecrno npeAsapHTeJibHOH o6pa6 
MeTaJlJI a H l13KOe. 

AHaJIH3 48. CTpeMH, KYJJ.btpr3, N!! 4 1 50/ 1 5 1 .  lllJIH<I> 

1 78 

118 nonepe4HOM ce4CHHH .11.Y11<K H  CTpeMeHH. D p H  MHKpo
yp110M HccJie.n.osaHHH 06Hapy>1<eHa CTPYKTypa cpep
y nosepxHOCTH 3epHa MeTaJIJia CHJlbHO .n.ecpopMHpO
Me-raJIJl HH3KOro Kal!ecTsa, KpynH03epHHCThtH (6a.�1 

fOCT 5639-65) . co.n.ep>KHT nOBblWeHHOe K0JIH4eCT!�O 

a11JIH4ecKHX BKJit04eHHH. HeMeTaJIJlH4eCKHe BKJttOIJetrnfl 
e4Jible, MeJIKHe H KpynHble, c BHyTpeH HHM .n.e11.n.pH.UHblM 

HHeM. BbIBOD.: cTpeMR 113rorosJ1eHo 113 KpH4Horo >Ke

• Ka4ecrso n pe.n.sapHTeJtbHOH o6pa60TKH MeTaJIJia HH3-

aJIH3 50. CTpeMH, KaTa11.n.a, N!! 4390/ I .  lliJJHcp c.n.eJiatt 
JIJ<>nepe4HOM ceqemrn ywKa crpeMeHH. MHKpocrpyKTyp

auaJJH30M 0611apy>KeHa cpeppHTo-nepJIHTtt aH CTPYKTypa 
(la. CoJI.ep >KattHe yrJJepoJI.a 0, 1 -0,3% .  MeTaJJJI MeJJ KO

CTbl H, xopowero Ka1.J.ecrna. Bbtso.n: cTpeMH HaroTOB
H3 HH3KOyrJJepo.nHCTOH cTaJIH .  Ka4ecTBO KY3He4HOH 
OTKH xopowee. 
&JJH3 1 1 3 .  CTpeMH, IOcrbtA, orpa.nKa .N'!! 7, .N'!! 7*. 
c.nen att 11a nonepe4HOM ce4e11wH no.nHO>KKH. MHKpo

ypHbtM HCCJJe.nosaHHeM 0611apy>KeHa cpeppHTHa51 CTpyK-
WJJwcpa. MeTaJIJJ HH3KOro Ka4ecrsa,  cpe.n.11et'.i 3ep11Hc
. B nnocKOCTH wJ111cpa cp11KcHpyt0TCH MHOr04HCJieHHhte 
8JIJIH4ecK11e sKJit04eHHH. Bhlso.n: cTpeMH H3rOTOsJieHo 
'IHOro >KeJJe3a. Ka4eCTBO npe.nsap11TeJibHOH o6pa6oTKH 
na HH3KOe. 
8JIH3 1 14 .  CTpeMH, IOcTblJl, orpa.nKa N!! 7, .N'!! 8*. lllJ111cp 

Ha nonepe4HOM ce4e11 1111 nOJtHO>KKH cTpeMeHH.  M11K
yKTyp11oe 11cCJJe.nosa111-1e noKa3aJio OJJ.HOpOJJ.HYtO CTPYK

epp1na. MeTaJIJI Kpyn11oaepttHCTblH, HH3KOro Kaqecr
�nocKOcTH lllJIHcpa M HOro KpynHblX H MeJI KHX HeMeTaJI
HX BKJll04eHHH. Bb!BO,Ll.: CTpeMH OTKOBaHO H3 KpH4HOro 
. Ka4ecTBO npeJJ.sapHTeJi hHOH o6pa6oTKH MeT8JIJia 

8J1H3 1 15. CTpeMH, IOcTblJJ., orpa.nKa .N'!! 7, .N'!! I I *. 
caena11 Ha  nonepe4HOM ceqeHHH nOJJ.HO>KKH. DpH MHK-
kTypHoM HCCJte.nosaHHH 06Hapy>KeHa cpeppHTH851 
pa WJI Hcpa. MeTaJIJI cpeJJ.HeH 3ep1111crocTH, HH3KOro 
a. B UJIOCKOCTH lllJll Hj>a HMeeTC51 MHOro MeJJKHX H 
x UJJlaKOBblX npHMeceH , BblTHHYTblX no JIHHHH KOBKH. 

: CTpeMH OTKOBaHO H3 KpH4HOrO >KeJteaa 6ea oco60H 
PHTCJ!bHOH o6pa60TKH 3aroTOBKH. 

8J1J.13 1 1 6. CTpeMH, oapaTaJI, .N'!! 1 7*. lllJIHcj> CD,eJiaH 
epe4 HOM ceqeHHH no.nHO>KKH cTpeMeHH. MHKpocrpyK-
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TYPHbIM aHaJJH30M o6Hapy}!(etta o.u.HopoAHaH CTPYKTypa 
pHTa . MeTaJIJI cpeAHeH 3epHHCTOCTH , HH3KOro Ka4ecrna, o 
3arpH3HeH HeMeTaJIJIH4eCKHMH BKJll04eHHflMH. lliJiaK 
np11Mec11 BblTHHYTbl no JJHHHH KOBKH. BblBOA: C'rpeMH 
TOsJteHo 113 KpH4HOro }l(eJJe3a.  Ka4ecrso npe.u.sapHTeJJ 
o6pa6oTKH MeT3JJJia H H3KOe. 

AHaJJH3 1 1 7. CTpeMH, Bap-5apry3br-2, N2 23* . 
c.nenaH Ha noJJHOM nonepe4HOM ce4eHHH AY>KKH. Op11 M 
CTPYKTYPHOM 11cCJJeJI.OBaH11H shmsneHa ¢epp11ro-ne 
Haff cTpYJ<Typa lllJJH¢a. C0Aep}l(am1e yrnepoJI.a 0,4-0 
MeTaJIJI MeJIK03epHHCTbIH ,  HH3Koro Ka4ecTsa .  B nnocK 
WJI 11¢a Ha6JIIOJI.aerrn MHoro wn aKOBblX np11Mecei1. B 
CTpeMH OTKOBaHo H3 cpe,ll. HeyrnepOJI.HCTOH nJIOXO npOK 
HOH cTaJil1. 

AHaJIH3 1 18. CTpeMH, Bap-Bapry3hI-2, N2 24 * . 
CJleJi aH Ha IlOJIHOM nonepe4HOM ce'leHHH JI.Y}!{KH CTpe 
M11KpocrpyKTyp 11btM a ttaJIH30M Bbl51BJieHa O.llHOpOJI.HaSI 
p11rna5f CTPYKTypa wnn¢a. MeraJIJI KpynH03epHHCTbIH, 
KOro Ka 4ecTB a.  B nnocKocr 11 wn11cpa ¢HKCH pyeTcH nos 
Hoe KOJIHl.fecrno wJI aKOBblX npHMecei!I. BbIBO)l.: cTpeM 
rOTOBJieHo H3 Kp114Horo >1<enesa.  Ka4eCTBO npe,11. 
TeJJbHOH o6pa60TKH MeTaJIJJa HH3KOe. 

AHaJIH3 1 1 9. CTpeMH, AK-Koo6h1, N2 44*. Wm1cp c 
Ha nonHoM nonepeYHOM ce4eHHH YUJKa cTpeMeH11. Opn M 
crpyKTYPHOM HCCJJe.nosaHHH B u.eHTpaJibHOH 43CTH 
o6Hapy>KeHa cpeppHro-nepnHrnasi crpyKTypa.  CoAep 
yrnepoAa AO 0, 1 % .  Ha ocTaJibHOH 4acTH wJI Hcpa pac 
raercH CTPYKTypa cpeppHTa . MeTaJIJJ HH3Koro KaLJecrea 
)l.ep )f{HT nOBb!WeH HOe KOJI HLJeCTBO HeMeTaJIJIH4eCKHX n 
ceH . BenHYHtta 3eptta KOJJe6neTcH OT MeJIKOro .u.o cpe.ll 
BwsoJI.: cTpeMH OTKOBaHo 113 KpH4HOro )f{ene3a , 4act 
ttayrnepo>KeHttoro a xoJI.e MeTanJJyprHYecKoro npou 

AHaJJH3 1 3 1 .  CTpeM H, K<iTaH)l.a-2, N2 5768/3. 
c.neJJ aH H a  nOJI HOM nonepe4HOM ce4eHHH CTpeMeHH. M 
crpyKTypHoe HCCJJeJI.osattHe n0Ka3ano cpepp1no-nepJ1 
CTPYKTYPY wnHcpa. PacnpeAeneHHe yrnepo)l.a Hepaeff 
HOe. CoAep}l(a HHe yrnepoAa KOJie6JieTcH OT 0, l .u.o 
MeTaJJJJ MeJJK03epHHCTbIH , cpe.D.Hero Ka4ecTsa. B wao.u.: ct 
OTKOBaHo 113 HepaBHOMepHO H ayrnepo.>KeHHOH cblP 
CTaJIH. 

AHaJJH3 1 32. CTpeMH, Y3¥HTaJI - l , N2 7314 .  lliJIH4> 
Ha nonepeYHOM ceYeHHH noAHO}l(KH crpeMeHH. OpH M 
CTPYKTYPHOM attan113e Bb!SlsJieHa cpepp»THaH crpyKTYP8 
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Merann HH3Koro Ka4ecTsa, 04eHh 3arpH3HeH MeJJKHMH H 
ffblMH np11MecHMH wnaKa. Ben114HHa 3epHa Kone6neTcH 

r.teJJKOro AO cpeAHero . BbIBOA: cTpeMH H3rOTOBJJeHO H3 
oxo npOKOBaHHOrO }l{eJJe3a .  
AuaJJH3 133 .  CTpeM H, Y3YHTan-5, .M! 7342. Wn11¢ CAeJJaH 
uonepe4HOM ce4eHHH nOAHO>KKH cTpeMeHH. MHKpocrpyK
ffblM aHaJJH30M Bbl51BJJeHa ¢eppHTH3H CTPYKTypa wnH¢a. 
ann HH3KOrO Ka4eCTB3, COAep>KHT nOBblWeHHOe KOJJH
eo tteMeTaJIJJH4eCKHX BKJJI04eHHH. WnaKOBbie np11MeCH 
HYTbl no JIHHHH KOBKH. Be.n H4HHa 3ep Ha KOJie6neTcH 

MeJJKOro AO cpeA11ero. BblBOA: CTpeMH 113roToBJ1eHo H3 
quoro }l{eJie3a. Ka4eCTBO rrpeAsap11TeJibHOH o6pa6oTKH 
TOBKH HH3KOe. 

AuanH3 1 34. CTpeMH, Y3YHTaJI-8, N'!! 7372/ 1 .  WJI11¢ CAe
ua [TOJJHOM nonepe4HOM ce4eHHH nOAHO}l{KH CTpeMeHH. 
pOCKOnH4eCKHH aHaJJH3 fTOK33aJJ ¢eppHTO-nepJJHTHYIO 

l)'KTYPY lllJJH¢a. CoAep>1<aH11e yrnepoAa 0,5-0,6% .  Me
MeJJK03epttHCTb!H, HH3KOro Ka4eCTBa.  B nnocKOCTH lllJJH -

4>HKc11py10TcH KpynHble npHMec11. run aKa. Bb!BOA: CTpeMH 
rosneHo 113 cpeAHeyrnepOAHCTOH cTaJJH. Ka4eCTBO npe.n
arenbHOH o6pa60TKH MeTaJJJJa HH3KOe. 
AuaJJH3 1 35. CTpeMH, Y3YHTaJJ -8, N'!! 7372. lliJJHcp CAeJJaH 
DOJJHOM nonepe4HOM ce4eHHH AY}!(KH CTpeMeHH. MHKpo-

YPHhIM aHaJJH30M BblflBJJeHa cpepp11To-nepJJHTHafl 
rypa wn11¢a. CoAep>KaHHe yrnepoAa 0,3-0,4% .  Me
MeJIK03epHHCTblH ,  HH3KOro Ka4ecrna. B nJJOCKOCTH wn11-

aa6JJ10A810TCH KpynHble HeMeT3JIJlH4ecKHe 
u 
BKJJI04eHHSl. 

0,11. : cTpeMH OTKOBaHO H3 HH3Koyrnepo.n11cro11 cTaJJH .  Ka
eo npe,ll.sapliTeJJhHOH o6pa6oTKH 3arOTOBKH HH3KOe. 

AHan113 1 36. CTpeMH, Y3YHTan-8, N2 7375/ 1 .  Wnncp c.ne
Ha nonepel!HOM ce4eHHH nOAHO>KKH cTpeMeHH. OpH MHK
PYKTYPHOM 11ccneAOBaH1Hi o6Hapy}!(eHa ¢eppHTO-nep
asi cTpyKTypa wnHcpa. Co.uep>KaHHe yrnepoAa 0,4-

o· Merann cpe.nHero K a4ecrna . BenH4HHa 3epHa KOJie6-
R OT MeJJKoro .no cpeAHero. BblBOA: cTpeM H  113roTosneHo 
eAHeyrnepOAHCTOH cTaJIH.  
aJJH3 1 37. CTpeM S'I, YyHTaJJ-8, N2 7375. Wnn¢ CAeJJa� 

Donepe4HOM ce4eHHH nOAHO>KKH. MHKpOCTpyKTYPHhlH 113 n0Ka3an Ha 6oJJbllieH 4acTH wn11cpa ¢eppHTO-nep
YIO CTpyKTYPY· Y nosepxHOCTH lllJJH¢a pacnoJ1araeTcfl 

bWaH 30Ha ¢eppHTa, 06pa3osaswasicH B pe3yJ1bTa�,e 
YrJJepo>1<HBaHHH MeTanna. MeTaJJJJ MeJJK03epHHCTbIH, 
lfero Ka4ecrsa .  Co.u.ep }l(aHHe yrnepo.u.a 0,4-0,5 % .  Bb1-
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so.a.: CTpeMf! OTKOBaHo H3 cpe.ntteyrnepOJJ.HCTOH CTaJJH. 
AHaJJH3 1 38. CTpeMH, KaTatt.na-2, Ni> 5768/3. 

CJJ.eJiatt Ha nonepe4HOM ce4eHHH nnacTHH4aToi1 AY>KT<Ti 
MeHH. IlpH M HKpOCTPYKTypHOM aHaJJH3e BblRBJJeHa cpep 
nepJJHTHaH crpyKTypa WJIHcfla. Co.n.ep>1<a H11e yrnepo)l 
JJe6JJeTCS'I OT 0,2 AO 0,4 % . MeTann MenK03ep HHCTblM 
wero Ka4ecTsa. llIJJaKOBbtx npHMeceii HeMHoro. Bb!so;: 
MH  H 3rOT0BJJeHo H3 H H3KOyrnepO)lHCTOH CT8JJH BblCOKO 
4eCTBa . 

AttaJJH3 1 39. C1peMH, Ty3KTa , M 283. lliJJHcfl c 
Ha nOJJHOM n onepe4HOM ce4emrn .a.y>KKH crpeMeHH. 
c1pyK1ypHblM HCcJJe.nosaHHeM 06Hapy>1<eHa cj>eppHTHaH 
Typa lllJ!Hcj>a c B bl.U.eJJeHJHIMH TpeTlof4HOro ueMeHTHTa no 
HHUaM H B HYTPH 3eptta. MeranJI HH3T<oro Ka4ecTsa, 3a 
HeH 60J!bWHM K0JJH4eCTBOM HeMeTaJ!JJH4eCKHX npHMece 
JJH4Htta 3eptta KOJie6neTcH 01 MeJJKOro .no cpe.nttero M 
TBepnocTb I 07- 1 1 5 Kr /MM2• Bh1so.n: cTpeMH OTK�sa 
TTJ!OXO npOKOBa HHOrO KpH4HOrO )f(eJJe3a. 

AttanHs 1 40. CTpeMS'I, Tan-.llypa, Ni• 1 0*. lliJJHcp 
Ha nonepe4HOM Ce4eHHH TTO.!J.HO>KKH CTpeMeHH. IlpH 
crpyKTYPHOM HCCJJe.n:osaHHH BblRBJieHa cpeppHro-nepJl 
CTPYKrypa WJIHvcj>a.  Co.a.ep)f(aHHe yrnepo.na 0,7% .  M 
MeJIK03epHHCTblH", cpeAHero Ka4eCTBa, H MeeT 60JibWoe 
4ecTBo KpynHhlX HeMeTaJJJIHl.fecKHX BKJIJ04eHHH. Bb1so)l: 
M S'!  OTKOBaHo H3 B blCOKoyrnepo.a.Hcroii cran11. Ka4ecrso 
sapHTeJibHOH o6pa60TKH 3arOTOBKH MeTaJIJJa H H3KOe. 

AttaJJH3 1 78. CrpeMR, Kypaii-2, N2 78209/4. lliJJH 
JJaH Ha TTOJJ HOM nonepe4HOM ce4eHHH CTpeMeHH. 
CTPYKrypHoe HccJJeAOBaHHe noKasano O.ll.HOpo.a.ttylO 
HYIO CTPYKTYPY WJJHcj>a. MeTaJJJJ MenKosepHHCTbIH, H 
Ka4ecrsa. B TTJJOCKOCTH WJJHcj>a cj>HKCH pyeTCH nosbl 
KOJJH4ecTBo HeMeTaJJJJH4ecKHx BKJJIOl.feHHH. Bwso)l: 
OTKOsaHo H3 TTJIOXO npOKOBaHHOro )f(eJJe.Ja . 

AHaJJH3 1 93. CTpeMR, Kypali-4, N2 78209/35 1 .  
c.nen aH  H a  nOJJHOM rronepe4HOM ce4eHHH .UY)f(KH CTpe 
MHKpOCTpyKTypHblM Hccne.a.osattHeM o6ttapy)f(eHa cpepp 
crpyKTypa WJJHcfla c He60JJbWOH 30HOH cj>eppHTO·n 
( co.nep)f(aHHe yrnepo)la 0,2 % ) . Merann HH3KOro Ka 
B nJJOCKOCTH WJIHcj>a Ha6JJ10.n.aeTcR MHOro MeJIKHX H KP 
HeMeTaJJJJH4ecKHX BKJJI04ettH!i. BenH4HHa 3epHa KOJI 
OT MeJIKoro AO Kpynttoro. Bh1son: cTpeM H H3rOTOBJI 
KPH4HOro >KeJJe3a. Kal!ecrso npensapHTen bHOH o6pll 
MeTa.r1.T1 a Hll3KOe. 
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AHaJIH3 1 97. CTpeM H, K.ypaii-6, N2 78209/8. lliJIHcfl ctte

aH Ha noJIHOM n onepe4HOM ce4eHHH AY)!(KH cTpeMeHH. OpH. 

,11KpOCTPYKTYPHOM HCCJleJJ.OBaHHH o6Hapy)!(eHa HeO)l,HOpOA; 
ff CTPYKTypa WJIHcfJa:  cpeppHT, noCTeneHHO nepexo.11.s:1 tUHH 

q,eppHTO-nepnvHT. Cottep)!(attHe yrnepotta .nocrnraeT 0,2% . 
eraJJJJ cpe.ntteH 3epHHCTOCTH, HH3K0f0 Ka4eCTBa, COJJ.ep>KHT 

ffOr04HCJieHHbie HeMeTaJIJJH4ecKHe npHMecH. BhIBOA: cTpeMH 
roToB.neHO H3 n.noxo npOKOBaHHOrO, HepaBHOMepHO Ha

:nepomeHHOro MeTa.n.na .  
AHa.nH3 20 1 .  CTpeMH, KaTatt.na, N2 97474-22. lliJIHcfl 

enaH Ha  noJJHOM rronepe4HOM celleHHH cTpeMeHH. MHKpo

PYKTypHoe H ccne.nosam1e noKa3aJJO s OCHose WJIHcj>a CTpyK

PY cpeppHTa co cJ1et1,aMH nepJIHTa . Y O.llHOH H3 cTopoH 
acnonaraeTcH He6oJJbwa H  30Ha cpeppHTO-nepJJHTHOH cTpyK

bl. CoJJ.ep>1<aHHe yr.nepoJJ.a 0, I % .  Mei-an.n cpe.n.Hero Ka
sa. BeJJH4HHa 3epHa Ko.ne6neTc5l OT Me.nKoro JJ.O Kpyn-

ro. Bb1so.n: cTpeMH OTKOsaHo H3 >1<ene3a. 
AHa.nH3 207. CTpeMH ,  Ty3KTa , N2 7960 1 .  lliJIHcj> c.nenaH 
nonepe4HOM ce4eHHH n o.nHO>KKH CTpeMeHH. MHKpocTpyK
HbI:l-f aHaJJH30M BblRBJJeHa 0.llHOpO.n.Ha5l crpyKTypa cpep-

Ta. MeTa.nJJ cpeJJ.Hero Kal!ecTBa,  3arpH3HeH HeMeTaJJJUf
KHMH npHMeC5lMH .  Be.nH<rnua 3epHa KOJJe6JJeTC5l OT MeJI 

ro .n.o cpe.a.Hero. BblBOJJ.: cTpeM H H3rOTosneHo H3 KpH4Horo 
eJa. 
AttaJJH3 2 1 5. CTpeMH, rHJJeso-9, N2 4*. lliJJHcfJ c.a.e.n aH 
noJJHOM nonepe4HOM ce4eHHH crpeMeHH. MHKpOcTpyK

PHhlM HcCJieJJ.osaHHeM Ha 60JJbwei1 4acTH WJI Hcj>a o6tta-
.lKeHa crpyKTypa cpepp111a . BeJJH4HHa 3epHa coOTBeTCTBYeT 
JJaM 5-6, rocr 5639-65. MHKPOTBep.a.OcTb cj>eppHTa 
- 1 1 2 Kr/MM2• Ha He3Ha41·iTeJJbHOM y4ac1'Ke WJJHcfla Ha -

IOAaeTCH pa3H03epHHCTa5l (6aJJJJ 5-7, rocr 5639-65) 
PHTO-nepJIHTHaH c1pyKTypa, s KOTOpoii HMeeTcH 30Ha 

I 2 H3sTeKTOH,na. MHKpOTBep11.ocTb ero 1 97-229 Kr M M  . 
e on1rnra o6pa3ua co.a.epmaHHe yrnepo.na s MeTanne 

e6neTcR OT 0 , 1 .no 0,5 % .  B cpe.n.Heii qacTH lllJJHcfla 11a6JJ10-
CH csapo4HbIH wos, 06pa3osas11JHHCH npH csapKe .nymeK 

eMeHH . MeTaJJn cpe.nHero Ka l!ecrna,  3arpH3HeH npHMecHMH 
8Ka.  Bhtso.n.: cTpeMH H3rOTOs.11etto H3 HepasHOMepHO Ha
ep o>1<ettttoi1 cTaJJH. 
AttaJJH3 227. C1peM S'I, Kap6onHxa-7, .N'2 l * .  lliJIHcj> c.n.en aH 
TTOJittOM nonepe4HOM ce4eHHH  .ny>1<KH crpeMeHH. M11Kpo
n114ecKHH attaJJH3 nOKa3aJI 0.llHOpO.llHY!O cj>eppHTHYIO 
YKTypy WJJHcj>a. MeTaJIJI cpe.n.tteii 3epHHCTOCTH, xopowero 
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Ka1.1ecTsa. IllnaKOBblX BK.TIJ04eHHH olJeHb Mano BbtBOA: c MS! H:3rOTOBJJeHO H3 xopowo npOKOB3HHOrO >KeJie3a. 
AHa.11113 228. CTpeMst,  Kap6o.rrnxa-7, .N'!! 2*. IllnH<f> 

JI8H Ha nOJJHOM nonepe4HOM celJeH HH yw1rn CTpeMeHH. 
MHKpocrpyKTYPHOM 8H8JIH3e Bblf!BJJeHa q>eppHTO-nepJJH 
crpyKTypa wnHcpa. Conep.>t<aHHe yrnepoAa 0, 1 -0,3%. 
T8JIJJ MeJIK03epttHCTbIH, cpeJJ.Hero KaqecTBa. B nnocK 
WJJH<t>a cpHKCHpyercst He3H84HTeJibHOe KOJJ H4eCTB0 WJl8KO 
npHMeceii. B b1so.n: cTpeMH OTl<OBaHo 113 HH3KOyrnepo.n.11 
CT8JJH. 

AttaJJ H:3 320. CTpeMst , l0m1Tep- l  l ,  .N'2 1 02/ 1 .  Illnttcf> 
JJ8H Ha  1/2 nonepe4HOro ce4eHHfl nOAHO)l(KH:. CTpH 'AH 
CTPYKTYPHOM HCCJJeJI.OBSHHH Ha scei'.i nosepxHOCTH wn 
tta6JJIOJJ.aeTcH CTPYKTypa q>eppHTa. MeTaJJJJ H H3KOro Kat:f 
sa,  Kpyntto3epHHCTblH. B nnocKOCTli wn11q>a cpHKcHpy 
MHOro nop Ii wnaKOBbIX BKJJI04eH HH. 8h1so.n: crpeMst 
TOBJJeHo H3 KpH4HOro .>t<eneJa . KaqecTBO npe.nsapHTeJ11> 
o6pa60TKH MeTSJJJJa H H3KOe. 

AttaJIH3 32 1 .  CTpeMH, lOnHTep- 1 1 , .N'2 I 02. lliJJHCf> en 
Ha  1 /2  nonepe4HOro ce4eHHH neTJJH CTpeMeHH. MHKpocr 
TYPHhlM aH8JJH30M BhrnsneHa cTpyKTypa HepasHOMepHO 
yr nepo.>t<eHHOH cTanH. Co.n.ep.>t<aHHe yrnepoJJ.a KOJJ e6n 
OT 0, I JJ.O 0,8 % . B cepeAHHe wn11qia n pocne.>t<HsaeTcst 
p04HbIH woa xopowero Ka4ecTaa,  06pa3osaaw11.i1cst 
csapKe .ny>KeK cTpe'AeH11. BJJ.OJJh csap04HOro wsa KOH 
Tpa U.HH yrnepo.na nOBbl wetta. MCTaJJJI HH3Koro K84e 
COJJ.ep >1<HT MHOro WJJSKOBb!X npHMeceii. 8h!BOA: crpeMH 
KOB8HO li3 CblpUOBOH CT8JJH. 

Attan113 4 . Y .LlHJJa, 5IKOHyp, .N'2 1 554/ 1 1 1 . Illn11cp CJl 
Ha 1 /2 nonepe4HOro ce4e11HH y.n.11;1. MHKpOcTpyr<TypHbIH 
JJH3 noKa3aJJ Ha  60JJbweI1 48CTH wnH<t>a CTPYKTYPY q>epp 
BJI.OJJh OJI.HOH 113 cTopoH p acnonaraeTcH He60JJbW8fl 
q>ep pHTO· nepJJH.THOH CTPYKTYPhl. Co.nep.>1<a HHe yrnepoJJ.B 0, 0,2 % .  Merann MeJJK03ep HHCTbIH, xopowero KattecTsa . 
KOBb!X npHMeceii Mano. BblBOJI.: y.nHna OTKOBSHbI H3 r<P 
HOrO .>KeJie38 . CTpe.nsapHTeJJ bH8H o6pa60TK8 M eTaJI,18 
powaH. 

AHaJJH3 5. YAHJJa, 51KOHyp, .N'2 1 554/58. Wn11<t> c.n 
Ha nOJJHOM nonepe4 110M ce1.1eHHH YJJ.HJJ. npH MHKpOCTPY 
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ifd 1iCCJ1C.II.OBa1nrn Bbl51BJ1eHa cf>eppHTO-nepJJHTHaf! CTPYKTY 
w.riHq>a. Co.nep>1<aHHe yrnepoAa 0,2-0,3% . B cepeAHtte 
•ut>a tta6J11ci.naercH csap04HbIH wos. CsapKa n pOH3Be)l.etta 
04etth Ka4ecrseHHO. 4aCTb wsa 3a6HTa wnaKOM. MeraJJ� 
Ko3epHliCTbIH, xopowero Ka4ecTsa, wJJaKOBblX n�ttMeceH 
o. BbIBO,n.: YAHJJ a OTKOB3Hbl H3 HH3KOyrnepo,LI.HCTOH cTaJJH. 

OBK3 TlU8TeJJbHO O<!HllleHa OT wnaKa. TexHOJ!Onlf! H3-
e11eHHf! YAHJI BhirJJHJl.HT CJ1e.ny10mHM o6pa3o M :  3aroTOBKa 

8JJJl 3  npoKOBbrnaJJacb B Y3KYIO nonocy. 3aTeM noJJoca 
oanach TaKHM 06pa30M, 4T06b1 a MecTe cr116a ocrasanacb 

:llff, H3 KOTOpOH B Jl.3JlbHeH:weM Jl.eJJaJIH BOCbMepK006pa3-
KOJ1bU.O. CTOCJJe 31'0rO yh,HJJa nOJJ.BepraJJH Kpy4eHHIO B 

fft:feM COCTOf!HHli .  noCJJe onepau,HH Kpy4eHHf! rpbl3J18 YJJ.HJI 
o6peraJIH BHHT006pa3HblH BHJl. 
AHaJJH3 9. Y.nHJJ8, 5IKOHyp, N!1 1 554/59. llln11<t> cAeJJa� 
noJJHOM nonepe4HOM cetJeHH YJJ.HJI. MHKpOCTPYKTYPHhlH 
H3 nOK838Jl nepJJHTHYIO crpyKTYPY WJIHq>a c He60Jib-
H 06eJyrnepo>1<eHHhlMH y4acTK3Mli y nosepxHOCTH. M!i
MeJIK03ep HHCTbIH, HH3Koro KSt.IecTsa. B nJIOCKOCT� urnH

$HKCHpyercH M HOro HeMeranJJH4eCKHX BKJJI04eHHH. Bbl
: y.n.11na OTKOB8Hbl 113 BbICOKoyrnep oJJ.HCTOH cranH . Ka
eo npensapHTeJJbHOH o6pa60TKH MeT8JIJJ3 H H3Koe. 

AttaJJH3 10. KonbU.O OT y.11.11n, 5IKOHyp, .N'2 1 554/59. Illn11<t> 
att Ha nOJJHOM nonepe4HOM ceciettHH KOJJbU.a. MttKpO

ypttoe HCCJJeJJ.OBaHHe noKa33JIO HeO)l.HOpOJJ.HYIO CTpyK
lllJ!Hcf>a.  Ha 6onhweif 43CTH wnH<t>a pacnonaraeTCH 

HTo-nepnHTHaH crpyKTypa. Co.nep>1<aH11e yrnepoJJ.a 
nercH OT 0, I JJ.O 0,3 % .  Ha ocTaJJhHOH 4acr11 wn11q>a 

KTypa q>eppHTa. MeTann MeJJK03epHHCThlH, xopowero 
TBa. BbIBOJJ.: KOJJbU.0 OTKOB8HO H3 ttepaBHOMepHO H8-
0>KeHHOf0 MeT8JJJla. 
HaJ1113 1 1 .  Y JJ.HJJa,  5IKoHyp, .N'!! 1 554/83. lliMt<t> c.nenatt 
OJIHOM nonepe4HOM ce4ettHH y.nHJJ. CTpH MHKpOcTpyK

OM HccnenosaHHH 06ttapy>1<eHa CTPYKTypa B blCOKoyrne-
oi'.i CTSJJH (nepnHT H cf>eppHTo-nepJJHT } .  Co.nep>1<a tt11e 

0Aa 0,7-0,8 % .  y nosepxHOCTH MeTaJJJia 4aCTH4HO 
rnepo>ReH .  B cpeAttei'.i 4 acr11 wnHq>a Ha6JJ10JJ.aeTCH TOH· 
'IHCTb!H csapo<rnbIH wos xopowero Ka4ecTBa, 06pa30-i
kst B XO)l.e H3fOTOBJJemrn BOCbMepKOBHJJ.HblX BHHTO· 

Hblx YAHJJ. MeTann 4ttCTblH, BbJCOKoro Ka4ecTsa. Bbrno.n: 
OTKOBaHbl H3 BbICOKOyrnepOJI.liCTOH CTaJJH. 

8JJH3 2 1  YJJ.HJJa,  5IKoHyp. N'!! 1 554/96. IllnHcp c.neJi aH 
HOM nonepe4HOM cet.Iett1rn yJJ.H.� . B xo.n.e M HKpocTpyK-
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TypHoro aHaJJH3a BblHBJJeHa cj>epp1no-nepJJ1-1TH a H  CTPY1<-ry 
WJJttcj>a c He6oJJblliOH 30HOH cj>eppHTHOH cTpyKTYPbI. CoA 
ma Htte yrnepona H a  60JJbwew q acTH wJJttcj>a 0, I % .  EcTb 
60JJ bWaH 30Ha, conep*amaH 0,3% yrnepona. Me-raJJJJ cp 
aefr 3epHHCTOCTH, H H 3KOro K84eCTBa. B nJJOCKOCTH UJJJH 
H86JJJOJJ,8eTCH n OB b!llleHHOe KOJJ H 'leCTBO H eM eT8JIJJH4ec 
npttMecefr . BbIBOA: YJJ.HJJa OTKOB8 HbJ lf3 H H3Koyrnepo./la 
cb1puoaoi1 CT8JJ H .  KaqecTao npensapHTeJJbHOH o6pa6 
M eT8JIJJ8 H H3KOe. 

AHaJJH3 22. YAHJJ a, 5IKoHyp, .N'2 1 554/96. UlJJHQ> CJl 
Ha nonepe4HOM ceqeHHH BHew Hero KOJJ bUa YJJ.HJJ. TipH M 
pOCTPYKTYPHOM HCCJJeJJ,oBaHHH BblHBJJeH a cpeppHTO-nep 
H8H CTPYKTypa illJJ HQ>a. ConepJKaHHe yrnepona 0,2-0, 
MeTaJJJJ cpenHeH 3epttHCTOCT H ,  HH3KOro Kal!ecraa, 3arpS1 
HeMeT 8JJJJ H'leCKHMH n p H MecH M H .  Bhtaon: KOJJbUO YAHJJ 
rOTOBJJeHo H3 H H3KOyrJiepotJ.HCTOl1 cb1puosoi1 cTaJHL Ka4 
n pe..Qaap11TeJJbHOH o6pa60TKH MeT8JJJJ8 HH3KOe. 

A H aJJH3 4 1 .  Y..Q11Jia, KYAhtpr3, .N'2 2280/27. lliJJH<P CA 
Ha nOJIHOM nonepeqHOM cetteH H H  YAWL MHKpOCTPYJ<TY 
HCCJJe..Qo.saH11e noKa3aJJo cj>eppHTo-nepJIHTHYIO CTPY 
wnwcj>a. Co.n.ep>1<aH11e yrnepo.n.a O, l -0,3 % .  B ueHTpe wJI 
Ha6JJIO..QaeTcH caapottHbIH woa. Ky3Hel!HaH caapKa npo 
,ll.etta H a  BbICOKOM ypocitte. Me-raJJJJ MeJJK03ep H H CTblH, HH3 
KaqecTBa. B nJIOCKOCTH wJJ11Q>a cp11Kc11 pyeTcH 60JJbwoe 
JJH4ecTao HeMeT8JJJJ HttecKH.X BKJJIOqeH 11H:. Bbrno.n: y,n11J1a 
KOB8Hbl H3 HH3KOyrnepO,UHCTOH CblpUOBOH CTaJJH.. TexHOJI 
H3rOTOBJTeHHH peKOHcrpy11pyeTCSl CJJe,nyIOI.UH.M 06pa30M :  
rOTOBKa MeT8JIJI8 Bb!THrHB8JJacb B Y3KY10 nOJIOCy. n 
qero n OJTOC8 CrH68JJ8Cb B.UBOe c T8KHM pactteTOM, q 
tta Mecre cr116a 06pa30BbIB8JTOCb KOJibu,O. TioCJJeAtteH 
pauweii SlBJJHJJ8Cb CB8pKa KOHU,OB 38f0TOBKH H H3nt6 BFI 
Hero KOJJhUa YJJ.HJI . 

AHaJIH3 5 1 .  Y.n1rna, KaTatt.na, .N'2 4390/3. illJJ1nj> CA 
Ha nOJJHOM nonepeLIHOM ceLteHHH Y.UHJJ. MHKpocTp yKrYP 
a ttaJJH3 noKa3aJI cpeppHTO-nepJJHTHYJO CTPYKTYPY UJJI 
CoJJ.ep>Ka 1-1 11e yrnepo.na KOJJe6JTeTCSl OT 0 , 1  .no 0,3% . M 
HH3KOro KatJecTa a .  B nJJOCKOCTH WJJHcj>a cp11KcH pyercff 
abrweHttoe KOJJHLtecTBO lllJt aKOBblX npHMecefi. Ben11Lt1"H8

ffl Ha KOJie6ne-rcH OT MeJJKOro no Kpynttoro. Ha6mo.naerc 
perpea MeTaJIJl a .  B b1ao.n: YJJ.HJJa OTKOaattbI H3 MaJI 
po,a,HCTOH Chipuosofi cTaJrn. Ka4ecTBO npe.n.aapinen bflO 
pa60TKli H KOBKH M eTaJJJJa HH3KOe. 

AHaJJH3 54. Y.n11JJ a ,  KawH.na-2, N2 439 1 / l .  UlJ1 H<P c 
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Ha nOJJHOM nonepe4HOM ceqeH H H  Y.llHJJ. TipH MH.K pOCTpyK
rvpHOM Hccnenosamrn Bb!SlBJJeHa cTpy1<Typa cpeppHTa c He-
60JJblllOH 30HOH cpep p11To-nepn11Ta . B cepeivrne wnttcpa Ha-
6JJJOJJ.8eTCH csapOlfHblH wos.  MeTaJIJJ HH3Koro K a lfecTaa,  3 a 
rpSl3HeH MeJIKHMH H KpynHbrMH npttMecHMH 111JJaKa . B nJJoc
KOCTH WJJHcj>a cpttKCHpyIOTCSl nopbI 11 TpemHHbI. Bbrno.n: y.n.11JJa 
113roTOBJJeH bl H.3 Kp H4HOro >KeJJe3a. KaqecTBO npe.asapHT.eJJh
HOH o6pa60TKH' mene3a HH3KOe. 

AHaJJH3 55. YJJ.HJJa, KaTaH.na-2, .N'2 4391 /9. lliJIH cp  CJJ.eJJ a H  
ua noJIHOM nonepe4HOM ceqeHirn y.uwn. MHl{pocKonHl!ecKHH 
a HaJIH.3 noKa3aJI o.nHopOJJ.HYIO CTPYKTYPY cpep pH.Ta. MeTaJIJI 
HH3KOro Ka4eCTB a ,  CHJJbHO 3arpH3HeH WJJaKOBblMH npHMe
CSIMH. BeJJ H'! HHa 3epHa KOJJe6JJeTCH OT MeJJ KOrO ,ll,O cpe.nHero. 
BbIBO.n : y.uttna O'rKOBaHbI 113 nJJoxo npoKOBaHHoro KpH4HOro 
>1<eJ1esa .  

AHaJJH'3 56. Y;urna, KaTaHAa-2, .N'2 439 1 /9(2) . UlJI HQ> 
CJJ.M aH tta nonepe4HOM ceqeHHH. YJJ.HJJ . TipH M HKpocrpyKTYP· HOM HCcJie.nosattHH o6HapymeHa cpeppHTH asi: CTPYJ<Typa. 111n11-
cpa. Me-raJIJI H H 3KOro KaqecTaa, 04eHb 3arpH3HeH HeMeraJIJJH
qecKHMH np11Mec HMH. Benwl!HHa 3epHa KOJJe6neTrn OT MeJT
KOro .n.o KpynHoro. MHKpOTaep.uocrb 98 Kr/MM2• BbTBOJJ.: 
YJJ.HJJa OTKOaaHbI H3 KpH4HOro :>KeJt e3a. Ka4ecTBO npe.nsap H 
TeJibHOH o6pa60TKH MeTaJIJJa H H3KOe. 

AHaJJH3 67. YAHJi a ,  5JIH.>KHHe EJ16attb1-5, ,N'Q 1 63 1 /7. ilIJJHcj> 
CAeJJaH H a  noJJHOM nonepe4HOM ceqeH H H  y.n.11 n .  MHKpOCTpyK
typttoe HCCJie,a,oaattHe noKa3aJIO ¢eppHTo-nepJJ HTHYIO CTpyK
TYPY wn11cpa. Co.nepJKaH11e yrJJepo.ua 0,7 % .  MeTaJJJJ MeJJKO
$epHHCTbIH, H H3KOro K a 4ecTsa. B n JIOCKOCTH 1.1..L/1 11¢a tta6n10-

at0TCSl MeJI KHe H Kpyn Hhie n p 11Mec11 wJJaKa. Bbiao.n: yn11na 
0TKOB8Hbl H3 ITJIOXO npOKOBaHHOH BblCOKOyrnep OJJ.HCTOH 
etam1. 

AttaJT113 68. Y.nHJJa ,  oJJ il>KHHe En6aHhI-5, N2 1 62 1 /20. lllm1qi CJleJJaH tta nOJJHOM nonepettHOM ceqeH H H  YJJ.HJJ. MHKpo
PYKTYPHb!tt attaJIH3 noKa3aJJ cpeppHTo-nepJIHTHYIO crpyK
py WJrncj>a . Co.nep :>KaHtte yrnepona 0,2-0,3%. Mera.nn 

tJl1<03epHHCTbI H ,  c pe.nHero Ka4ecTsa. B nJJOCKOCTH WJI Hcj>a 
!ltKc11 pymcH KpynHhie HeMe-raJ1.Jl1'1qecKHe np HMecH. Bbrno.n: 
AHJJa OTKOBa Hbl 113 HH3KOyrnepo.nHCTOH CTaJJH .  

AttaJJ1:13 1 06. Y.n11.11a, BapaTaJI, NQ 1 4*. illJJHcj> c.n.ena H  a noJJHOM nonepe4HOM ceLteH H H  KOJib4aToro rrcaJJ HSl. MHK-
1" TPYKTYpHoe 11ccne.n.oa a m1e noKa3aJJo ¢eppHTo-nepJJHT:.r lO CTPYKTYPY wJ1 11cj>a.  B rrJIOCKOCTH WJJ Hcj>a H a6n10.n.a10TcH 

OJibtmre 30Hbl cpeppHTa. Co.nep >1<aH1:1e yr.11epo.na 0, 1 -
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0,2 % .  MeTaJJJJ MeJJK03epttHCTbIH, H H3KOro KaqecT sa, c 
.nep >KHT nOBblWeHHOe KOJJ H4eCTB0 HeMeTaJJJJH4eCKHX npH 
MeceH. 8bI BOJJ.: ncaJJ H H  H3rOTOBJieH H3 HH3KOyrnepOJJ.HCTO 
craJIH. KaqecTBo n peJI.sap HTeJi bHOH o6pa60TKH MeTaJIJ1ai 
H H3KOe. 

AHaJIH3 1 08. Y.11.1-1n a ,  AK- Koo6b1, .N!! 2 1 *. illnHcf> c.11.e.n a 
H a  noJJ HOM nonepe4HOM ce4eH H H  YAHJJ. O p H  M HKpOCTPYK 
TYPHOM Hccne.11.osaHHH H a  6onbweii qacTH WJJ Hcf>a o6Hapy 
>KeHa cf>eppHTO-nepnHTHaH crpyKTypa ,  nepexo.11.H111.a H  y 0.D.H 
K3 cropoH s cf>eppHT. C0Aep>Ka1rne yrnepo.11.a KOJJe6JJer 
OT CJJeJJ.OB AO 0,2% . MeTaJJJJ H H3KOrO Ka 4eCT sa , co.11.ep.>KR 
nosb1weH Hoe KOJJ H4eCTBO wn aKOBblX npHMeceiL Be.rr H4H 
3ep Ha sapbttpye-r OT MeJJKoro AO cpe.11.Hero. BbIBOA: YAHJI 
OTKOBaHbl H3 HepasHOMepHO H ayrnepo>KeHHOH Cblpuoe 
CTaJI H .  Ka4ecrno npensap HTe.TlbHOH o6pa60TKH MeTaJJJJ 
HH3KOe. 

AttaJJH3 109. Y.11.HJJa, IOcTbIA, orpa.11.Ka N!! 7, .N!! 2 1 * . IllJJH 
c.u.eJJ aH Ha 1 /2 nonepe4HOro ce4eHHH ncamrn. MHKpocrpy 
Typttoe HCCJJ e.u.osaHHe noKa3aJJO HeOAHOpO.ll.HYIO crpyKryp 
wnHcf>a. Ha 60JJ bweii qacTH pacnoJJaraercH cTpyKTypa cf>e 
pHra, H a  ocraJJbHOH qacTH WJ!Hcf>a cf>eppHTO-nepJIHTHaH crp 
rypa. Conep>KaHHe yrnepona O, l -0,2% .  MeTaJJJJ cpe.nH 
Ka4ecrsa, BeJJ H4HHa 3epHa KOJJe6JieTCH OT M eJJKOrO AO cp 
Hero. Bb1so.n: YAHJJa H3rorosneHbl H 3  HepasttoMepHo Hayrn 
po>KeHHOfO M eTaJJJi a .  

AHaJIH3 1 1 0. YnHn a ,  5ap-5apry3b1-2, .N!! 25*.  illnHcf> c 
n a H  tt a  nOJI HOM nonepe4HOM ce4eHHH. ncaJJHH. OpH MHK 
CTP YKTYPHOM Hccne.nosaHJrn BbUIBJieH a 0.11.HoponHaH crp 
Typa cf>eppHra. M eTann M eJJK03e p HHCTbJH,  cpe.11.Hero K8 4 
s a .  B nnocKOCTH wn1-1cf>a q>11KcHpy10TCH KpynHble HeMeT 
n114ecKHe npHMecH. Bbrno.n: y.nHJJa OTKOsaHbI H3 KpH4HO 
>KeJJ e3 a .  

A11aJIH3 1 12 .  Y.n.Hna, IOcrbIA-2, KypraH 29, N!1 48*. illJJ 
c.neJJ a H  Ha nOJIHOM nonepe4HOM ce4eHHH KOJ!b4aroro ncaJJH 
OpH M HKpOcTpyKTYPHOM HccneAos aHHH BbIHBJJeHa crpyKTY 
cpeppHTa co cJieA a M H  nepmna. B nJIOCKOCTH wnHcpa tta6JI 
na10TCH HrJJbI mnpH.nos )l{eJJ e3a. Merann KpynHo3epH.HCTbl 

H H3K0f0 Ka4ecTs a ,  co.nep>KHT nOBbilIJeHHOe KOJJH4ecre0 ff 
MeTaJJJJH4eCKHX n p HMeCeH. 8bIBO.n: YAHJJa OTKOBaHbl H3 M 
Koro >KeJJe3a. Ka qecrso npe.nsapHreJibHOH o6pa6orI<H 
TaJJJJa HH3KOe. eJI AHaJIH3 1 24. Y.nHna, Y3yHTan-8, N!! 7376. illnH<P c.n 
tta nOJJ HOM nonepe4 HOM ce4eHHH ncaJIH H .  M11Kpocrpy1<T 
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Hoe HcCJ1e,n.osam1e noKa3ano cpepp1-1rny10 CTPYKTYPY wn Hcf>a. 

B nJJOCKOCTH wn1-1q>a Ha6n 10.n.aercH He6oJJ bwaH 30Ha q>ep -
ino-rrepJIHTHOH CTPYKTYPbJ. CoAep>Ka HHe yrn epoAa 0,2% . MeraJJJJ MeJJK03epHHCTbI H, cpe.nHero KaqecTsa ,  lllJJaKOBblX 

aKJll04eHHH Mano. Bb!so.n.: y.n1-1n a orKoaattbI 113 M H rKoro >1<e

ne3a. 
AttaJJH3 1 25. Y,n.HJJ a, Y3YHTaJJ - I ,  .N!! 73 1 5. illnHcp cneJJ aH 

H8 OOJIHOM nonepe4HOM ce4eHHH YAHJJ. npH MHKpOcrpyK
rypHOM a HaJI H3e B OCHOBe WJJHcf>a BblHBJJeHa q>ep pHTO-nep 
J!llTH8H CTPYKTypa.  Co.n.ep)l{aHHe yrnepo.na KOJJe6neTCH OT 
0, 1 n.o 0,6% . Merann M eJJK03epHHCTbT H ,  cpen,Hero K a 4

.
ecTSa, 

co,nep}!{HT He6onhwoe KOJJH4ecTBO wnaKOBbIX n pHMeceH. 8h1� 
ao.n: YJlHJJa OTK0B8Hbl H3 HepaBHOMep HO H ayr nepo}!{eH HOH 
CT8JlH . 

AttaJIH3 1 26. ncaJJHH OT YAHJJ, Y3YHTaJJ - 1 , N!! 7320. illnH<P 
CAeJTaH Ha noJJHOM nonepe4HOM ce4eHHH ncaJIHH. M HKpO
crpyKrypHoe HcCJJe.noaaHHe noKa3aJJo cpeppHrny10 cTpyK
TYPY WJI H<f>a . MeraJJJJ cpeAHeH 3epH HCTOCTH, H H.3KOro Katfecr
aa. B nJJocKOCTH wJrncf>a Ha6JJ IOJl.aercH M J-IOro MeJJKHX H 
KJ>YnHbIX 1I1JJaKOBbTX npHMeceI1. BblBOA: ncaJJ H H  H3rOTOBJJeH 
H3 KpH4HOro >Kene3a. Ka qecTso npe.nsapHTeJJhHOH o6pa6orKH 
MeT8JTJI a H H3K oe. 

AttaJJH3 1 27 .  Y.ll.HJJa, Y3YHTaJI - I ,  N!! 731 5/2. MttKpOcTpyR
TYPRhlM HcCJJenosaHHeM o6Ha py>KeHa Heo.nttopo.nHaH cTpyK
T)'pa wnHq>a. B OcHose wnHcf>a cf>HKCHpyeTcH q>eppHro-nep
.. HTHaH crpyKTypa. Conep )l{aHHe yrnepo.11.a 0, 1 -0,2 % .  B 
4>83JTRqHblX qacTHX WJJtt<Pa pacnon aralOTCH He60JJbIUHe 30Hbl 
4iePPHTa. MeTaJJJJ MeJJK03epHHCTbI H ,  H H3Koro Ka4ecTSa. B 
:IUIOCKOCTH lllJJHcf>a Ha6JIIOJtaeTCH 6oJibWOe K0JJ.H4ecrao He-
11eT8JJJJH4ecKHX npHMeceiL Bb1aott: y.11.Hna OTKOBaHbI H3 
HepaeHOMeptto tt ayrnepo)l{eHHOro Meranna. Ka 4ecrso n pett
aapHTeJlbHOH o6pa60TKH M eTaJJJJa HH3KOe. 

AttaJJH3 1 28. Y.n,HJJa, Y3YHTaJJ-8, N!! 7370. llJJJ Hcf> cttenan 
:aa nonHoM nonepe4HOM ce4eH HH YJJ.HJJ. Op11 M H KpocrpyK
'YPHoM Hccne.n.osaHHH a octtoae wn11q>a 06Hapy}!{e1rn cTpyK

a cpeppHTa. y noaepXHOCTH HMelOTCH tte60JibUlHe 30Hbl 
PP l1ro-nepnHTHOH cTpyKTYPbl. CoJI.ep>KaHHe yrnepo.n.a a 
X .11.0CTHraer 0 , 1 -0,3%. MeTaJJJJ HH.3ROro Kal!ecTs a ,  co

ei> >l<HT 60JJbIUOe KOJJH4ecrso wnaKOBblX npHMeceit Ben Ha aepHa KOJJe6neTcH OT cpettttero .no Kpyn ttoro. 8bIBOJt: 
Jla H3f0TOBJJeHbl H3 KpH4HOfO, 4,aCTH4HO H ayrJJepO>KeHiro Meranna .  Kaqecrao npe.n.aapHTeJJ bHOH o6pa60TKH Mea R H3KOe. 
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AHaJIH3 1 30. Y.llHJia, Y3YHTaJI - l ,  Ng 7344. lliJIHcf> CJl,eJJ a 
Ha nOJIHOM nonepe1.rnoM ceYeHHH YJ.1.HJ J. CTpH MHKpocrpy 
TYPHOM HCcJJe.llOBaHHH BbHlBJieHa <f>eppHTo-nepJJ HTHaH CTp y 
Ty pa.  Co.llep}l{aHHe yrnepo.lla 0, 1 -0,4 % . MeTaJIJJ MeJJK 
3epHHCTbti1, cpe.llHero KaYecTB a.  B nJJOCKOCTH wJJH<f>a Ha6JJ 
AaeTCH He60JibWOe KOJIH4eCTB0 KpynHblX wJia KOBblX np 
Mecei1. BbIBOA: Y.llHJia OTKosaHbI H3 ttepasttoMepHo ttayrJJ 
pm1<eHHOH CTaJI H .  

A H aJIH3 1 40/ I .  Y.llHJia, TaJJ-Ll.ypa, Ng I * . lliJJH<f> CAeJI 
H a  1 f2 nonepe4HOro ceYeHHH ncaJIHH. MHKpocKonHYecK 
attaJJH3 noKa3aJ1 cpeppHTO-nepJIHTHYIO CTPYKTYPY WJIH<f>a. 
.llep}l{aHHe yrJJepo.lla 0,6-0,7% . MeTaJJJJ MeJJK03epHHCT 
cpe}lttero K34ecrna, COJ.1.ep>KHT MeJJKHe npHMeCH WJl3Ka.  8 
BOJ.1.: Y.llHJla OTKOB3Hbl H3 BbtCOKoyrnepo.llHCTOH cTaJIH. 

AttaJIH3 1 46. Ll.y>KKa OT ncaJJHH, KaTatt}la-2, N2 57 
lli;rncp C.llMaH Ha nOJI HOM nonepe4HOM ceq eH HH .llY)f{KH. M 
pocTpyKTyp1rne HCCJJe}losatt11e noKa3aJio nepJI HTHYIO cTp 
TYPY WJIHcf>a. Y noaepxHOCTH H a6J110JlaeTcH tte6oJJbWaH 06 
yrnepo>KeHHaH 30Ha.  B nJIOCKOCTH WJI Hcf>a <f>HKCHpyeTcH T 
KHH csapo4HbIH woe xopowero Ka4ecrna .  Wos 06p a3oaan 
B XO.lle KOBKH 3aroTOBKH. MeTaJJJJ MeJJK03epHHCTblH, cp 
Hero K34eCTaa. BblBO}l: .llY)f{Ka OT ncaJIHH OTKOBaHa H3 
COKOyrnepO.llHCTOH CTaJIH .  

AHaJIH3 1 76. Y .llHJia,  Kypaii-2, Ng 78209/ I 0 .  lliJJHct> C.lleJI 
tta nOJI HOM nonepe4HOM ceYeHHH KOJihUa Y.llHJI. Op11 MHK 
CTPYKTYPHOM attaJJ H3e Bhl51BJJ etta cTpYJ<Typa Hepa sHoMe 
ttayrJJepo>KeHHOH CTaJI H .  Co.llep)f{aHHe yrnepo.lla 0,4-0,8 
MeraJIJJ MeJJK03ep HHCTht H ,  xopowero Ka4ecTaa .  Bb1ao,n: y 
Jia OTKOBaHbl H3 HepaaHOMepHO ilayrnepo>KeHHOH CT3 

AHaJJH3 1 77. Y.n11Ji a ,  Kypaii-2, Ng 78209/9. lliJJHcf> c)leA 
Ha rronepe4HOM ceYeHHH KOJihUa Y.llHJI. MHKpOCTPYKTypH 
HCCJie}loaattHeM a6Hapy.>KeHa <f>epp11rn a H  CTPYKTypa UJJIH 
MeraJIJJ H H3KOro KaqecTaa,  cpe.lltteii 3epHHCTOCTH.  B nn 
KOCTH WJTHQ>3 H a6JJIO,llaeTCH rrOBblllleHHOe KOJIH4eCTB0 
MeTaJJJJ H4eCKHX npHMeceit B b1so,n: Y.llHJia OTKOBattbl H3 KP 
ttoro >KeJJe3a .  Ka YecTBo npe.llsa p 11TeJ1bHOH o6pa6oTI<H 
TaJIJia H H3KOe. 

AHaJJH3 1 87. Y.nHJJ a, Kypai:i-3, N2 78209/ 1 .  lliJJH<i> c)l 
Ha rrOJJHOM nonepe4HOM ceYeHHH YAHJJ. MHKpOcTpYKTYP 
HCCJJe.nosaHHe IlOKa3aJJO <f>epp11ro -nepJIHTHYIO crpyKT 
WJJH<f>a. Cowp>K a H He yrn epo.na 0,3% .  MeranJJ cpe.nttero 

YecTaa . BeJJH4HHa 3eptta pa3JIH'IHa. B biaoA: y.nHna 113roroBJ1 

H3 HH3KOyrJJepO.llMCTOH CTaJJH. 
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AttaJJH3 1 87 / I .  Y.llHJJa,  Kypaii-4, N2 78209. Wn11<f> C.lleJJaH 
noJHIOM nonepetJHOM ceYeH1111 Y.llHJJ . CTpH M HKpocTpyK
ffOM HCCJJe,llOB3HHH Bbl 51BJieHa crpyKTypa ttep aBHOMepHO 

yrnepo>KeH HOH cTan H.  Co.nep >KaHHe yrnepo.na 0, 1 -0,3 % .  
erann MeJJK03epttHCTbl H,  cpeAttero 1<a4ecTsa. Bb!BO.ll: YAHJia 

oeaHbl H3 ttep aBHOMeptto ttayrnepO>KeHHOH CT3JI H .  
AuaJJH3 1 88.  Y.llHJJa, Kypaii-4, NQ 78209. W n 11<f> C.lleJJaH 
pOJJHOM rronepe4HOM ceYeHHH YAHJJ. MHKpOCTPYKTYPHhlH 

IJIH3 no1<a3aJI <f>eppHTO-nepJIHTHYIO CTPYKTYPY WJIH<f>a. 
ep>KaHHe yrnepo.na KOJie6JJeTCH OT 0, 1 .llO 0,3 % .  MeTaJJJJ 
03ep HHCTbIH,  cpe.nHero KaYecrna,  CO.llep>KHT tteMeTaJJ

'leCKHe npHMecH. Bbrno.n: Y.llHJJa OTKOB3Hbl H3 ttepasttoMep
uayrnepo>KeHHOH cT3JJ 11. 
Auan113 1 89. Y.n11:J1a ,  Kypait-4, N2 78209/5. llinH<f> C.lleJJatt 
noJJ HOM rronepetJHOM ceYeHHH KOJJbU.a YAHJI . MHKpocrpyK

oe 11ccJ1e.nosattHe noKa3aJJo CTPYKTYPY Bb!COKoyrnepo
H cTaJIH (<f>eppHTo-nepJJHT H nepJJHT) . Co.llep>KaHHe 
o.na 0,7-0,8%.  MeTaJJJI MeJJK03epttHCTblH,  cpe.nttero 
TBa.  B nnocKOCTH WJIHcf>a Ha6J1 10.lla10TCH n p HMecH wJJa-

Bblao.ll: YAHJJa OTKOaattbI H3 B blCOKoyrnepo.nHcTOH cTaJIH. 
AuaJIH3 1 99. Y.n.HJi a, Kypai1-6, N!1 78209. llinH<f> c.n.e.n aH 
DOJJHOM nonepetJHOM cel{ett HH YAHJI. MHKpocrpyKTypttblM 

e.11.osaHHeM o6Hapy>Ketta <f>eppHTo-negJIHTHaH crpyKTypa 
a. Co.nep>KaHHe yrnepo.11.a 0,6-0,7% . MeTaJIJI MeJIKO
CTblH, xopowero KaYecTBa. lliJia KOBblX npHMeceH: MaJIO. 

A: Y.llHJia OTKoaaHbl 113 BblCOKOyrnepo.n.HcToi1 craJIH . 
Tso npe.naapHTeJi hHOH o6pa60TKH MeTanna xopowee. 

HaJ111.3 202. Y.llHJia, KaTa tt.n.a -2, N2 97474/4. lliJIH<f> c.ne
Ha nOJI HOM nonepe4HOM ce4eHHH ncaJJHH. MHKpOcTpyK

M attaJIH.30M B bIHaJieHa cpeppHTo-nepnHTHaH CTPYKTypa 
a. Co.n.ep.>KaHHe yrn epo,na KOJJe6neTCH OT 0,3 .no 0 ,7%.  

JIJJ MeJIK03epttHCTbI H,  cpe.11.Hero Ka4ecrn a.  B nJJOCKOCTH 
a cf>HKCH.pyeTcH He3tta4HTeJJbHOe K0JIH4eCTB0 HeMeTaJJ
HX npHMeceii. Bhrno.n.: Y.llHJJa H3rOTOsJJettw H3 chrp
CTan11. 

8JJH3 206. Y.n.Hna, Ty3KTa, N2 7960 1 / 1 30. illnH<f> cJJ,eJiaH 
HOM nonepe4HOM celJeHHH ncaJJHH. MHKpacTpyKTypttoe 

OBattHe noKa3aJJo CTPYKTYPY BblCOKoyrJiepoAHCTOH cTa-
JIHT H <f>eppHTo-nepJTHT ) .  CoAep)f{aHHe yr nepoAa 0, 7-
MeTaJIJJ MeJJK03epHHCTblH, cpeAHero KaYecTaa. Bhlso.n.: 

H3rOTOBJJeH H3 BblCOKoyrnepO.llHCTOH CT3JJH. 
H3 2 1 1 .  YAHJJa,  Ta6a>KeK, N<l 3396. illJIH<f> CJJ,eJJa H  

HOM nonepe'IHOM ceYeHHH YAHJI. O p H  MHKpOCTPYKTyp-
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HOM HccJJeJJ.OBaHHH BblHBJJeHa cpeppRTo-nepJJHTHaH CTPYKTy 
111JJHcf:>a. CoJ1.ep>1<aHHe yrnepoJJ.a KOJJe6JJeTCH OT 0, 1 Jl.O 0,5 
MeTaJJJJ cpeJJ.Hero KattecTsa, coJ1.ep.>1<HT MeJIKHe npHMeCH WJJa 
BeJJH4HHa 3eptta KOJJe6JieTCH OT MeJJKoro Jl.O cpeJJ.Hero. Bbia 
YJl.HJJa OTKOBaHbl H3 HepaBHOMeptto HayrnepO)l(eHHOH CTa 

AttaJJH3 2 1 2. YJJ.HJJa,  BapttayJJhCKHH OKpyr, CJJy4aiftta11 e 
xo.nKa, N!! 1 385. lliJJHcf:> CJJ.eJia H  H a  nonepe4HOM cetteHHH y 
M HKpoCTpyKTypHoe HCCJJe.n.osaHHe noKa3aJJo cpeppHTo-n 
JJHTHYIO CTPYKTYPY WJJHcpa. Co.n.ep)l(aHHe yrnepoJJ.a 0, 
0,5 % .  MeTaJJJI MeJJK03epHHCTblH, xopowero KaYecTsa. He 
TaJJJJH4eCKHX n p HMeceif otteHb M aJJo. B blso.n.: YJl.HJJa OTKOB 
H3 cpe.n.ueyrnepo.n.HcTOH cTaJJH.  KaYecTso KY3Hettuoli o6pa 
KH xopowee. 

AuaJIH3 2 1 6. Y Jl.HJJa,  KHJJeso-9, N!! 6 . llinHcp CA 
Ha noJJHOM nonepe4HOM ceYeHHH YAHJJ. flpH M HKpOCTpy 
HOM HCCJJeJl.OBaHHH 06Hapy.>KeHa cpeppHTO-nepJJHTHaH CTp 
Typa WJJHcpa. CoJ1.ep>1<am1e yrnepoAa noCJJe OT.>KHra 0, 
0,4 % .  MeTaJJJJ cpeJJ.Hero KattecTsa, COJ1.ep>1<HT MeJJKHe 
MecH uIJJaKa. BeJJH4HHa 3epHa KOJie6JJeTCH OT MeJJKoro 
cpeJJ.Hero. B b1BOJJ.: y.n.HJJa oTKosaubl H3 cblpuosoif c 

AHaJJH3 2 1 7. Y JJ.HJJa, fHJieao-9, N!! 7*. lllJIH<f> C.ll 
ua 1 f2 nonepe4uoro ce4eHHH YAHJI. M HKpOcTpyKTYPHOe H 
JJ.OsauHe noKa3aJJo <J>eppHTo-nepJIHTHYIO CTPYKTYPY wn 
Co.n.ep)l(aHHe yrnepo.n.a 0,2-0,3 % .  MeTaJJJI MeJJK03epHH 
cpe.n.Hero KattecTsa. B n11ocKOCTH IDJIHcpa Ha6JJt0.n.aeT�ll 
3Ha4HTeJJbHOe KOJIH4eCTBO MeJJKHX WJiaKOBblX npHMeCeH. 
so.a.: YAHJia H3rOTOBJieHbl H.3 HH3Koyrnepo.n.HCTOH cTaJJH. 

AuaJJH3 2 1 8. Y.n.HJi a,  fHJJeso-9, N!! 8*. lllJJHcp C.11! 
ua noJJHOM nonepettuoM ce4eu1rn YAHJI. flpH M HKpocrpy 
HOM HccJie.n.osattHH s octtose WJIHcpa Bb!HsJJeua crpy 
cpeppHTa. y nosepxHOCTH Ha6J1t0)1.aeTCH He60JJ bWaff 
<J>eppHTo-nepJJHTHOH cTpyKTYPbl. MeTaJJJJ xopowero K3 
sa.  BeJJH4HHa 3ep Ha KOJJe6JieTCH OT MeJJ KOrO AO cpe.llll 
Bbrno.n. : YAHJia H3rOTOBJJeHbI H 3  KpH4HOro }l(eJJeaa.  

AuaJIH.3 2 1 9. Y.n.HJJa, fHneso-9, N!! 9*.  llinH<P c.nena 
nOJIHOM nonepe4HOM cetteHHH YAHJI. M HKpOcTpyKTypHoe 
CJieJ1.0BaH11e noKa3aJIO crpyKTYPY 3BTeKTOH.Jl.HOH CT3JJH ( 
3H3BTeKTOHJl.) . KOTOpaH noCJJe OT)l(Hra n pHo6pena cpep& 
nepJJHTHYIO cTpYKTYPY c COJl.ep>KauHeM yrnepo)la 0,2-
B cepe,n.HHe UJJI Hepa Ha6JJt0)laeTcH csapo4Hh1H wos xop 
KaYecrsa ,  no o6eHM cropoHaM KOToporo uaxoJl.HTCff cB 
yrn epo)l(eHHble 30Hbl, 06pa3osaswHecH B npou�ce

0 
0 

.n.syx nonoc MeTanna.  MeTaJJJJ MeJJK03ep HHCTblH,  x P 
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1184ecTBa. lllnaKOBbJX npHMeceJi 04eHb Mano. Bb1so1c y.n.Hn a 
OTKOBaHbl H3 cpe.n.HeyrnepOlJ.HCTOH CTaJJH no cneu1rnJJbHOH 
,exHOJIOrHH, xapaKTepttOH .llJJH YAHJ1 c BHHToo6pa3HbIMH 
rp1:i13naMH. KaYecTso KY3He4HOH o6pa6oTKH xopowee. 

AHaJIH3 220. Y 11.HJJa, fHJJeso- 1 3, N!! I O*. illJJHcf:> c.ne.na H  
118 nonHOM nonepe11HOM ceYeHHH YD.HJ!. MHKpocrpyKTYPHblM 
JICCJleJloBaHHeM BbHIBJJeHa cpeppHTO- nepJJ HTHaH CTPYKTypa 
DJJIH<J>a.  y nosepxHOCTH HMelOTCff ue60JibWHe 30Hbl cpeppHTa. 
Co,11.ep>1<.a HHe yrnepoJJ.a or cJJeAOB Jl.O 0,2 % .  MeTaJJJJ cpeAHeH 
-sepHHCTOCTH, cpeJJ.Hero Ka YecTsa. B nnOCKOCTH wnH<J>a Ha-
6.nK>.namcH HeMH0f04HCJieHHble MeJIKHe H KpynHble wnaKO
Bble npHMecH. BbIBOJJ.: YAHJJa OTKosa Hbl Ha cb1puosofl cTaJJ H.  

AHaJJH3 229. Y11.1rna, Kap60J 1Hxa-7, .N'!! I * .  illnHcp C)le.ria H  
nonHOM nonepeYHOM ceYeHHH rpbt3JJa YJl.HJJ. MHKpocrpyK

pHhlM HCCJ!C.llOBaHHeM B OCHOBe WJ!Hcf>a OOHapy>KeHa CTpyK
pa nepJJHTa . flepnHT TOHKOJJ.Hcnep�HbIH. MHKpOTBep.u.ocTb 

Kr/MM2• y OJl.HOH H3 CTOpou Ha6JllOJl.aeTCH ue6oJJbW35l 
Ha cpeppHTa . MeTaJJJJ MCJJK03epHHCTbltt, HH3Koro KaYecTsa . 
nnocKocrn uur ncpa <f>H KCHpyt0TCR KPYHHbre npHMeCH wJJaKa_ 

M OT.>KHra MeTaJJJJ npHo6pen cpeppHTo-nepnHrny10 cTpyK
y WJJHcjJa. Co.11.ep.>Ka u11e yr.rrepo.u.a 0, 1 -0,2 % .  Bb!BO)l: 
Jla OTKOBaHbI H3 ManoyrncpOJl.HCTOH cTam1. Ka4ecrso 
JlBapHTeJJ bHOH o6pa6oTKH MeTaJJna xopowec. 
AttaJJH3 230. Yll.HJJa ,  Ka p6on Hxa-7, N!! 2 ''. illnHcp CJJ.eJJ a H  
DOJIH0'\1 nonepeYHOM ceYeHHH YAHJJ . OpH '\1 HKpocTpyK

HOM Hcc,1e.n;osaHHH sbmsnetta cpeppHTO-nepJJHTHaH cTpyK
a w.rncpa. CoJtep>KauHe yrnepo.u.a 0, I % . B cepe.nHire WJI H 
$HKcHpyeTCH csapoYHblH wos xopowero KaYecTBa. Me

JI MCJIK03CpHHCTblH, cpeJlHCro K84CCTBa, COJl.Cp>t<HT MeJJKHC 
eTaJ1.u1 4ecKHe npHMCCH. B htBOJJ.: y.n11J1a OTKOBaHbr H3 HH3-
rJ1epo.n11cToH CT8J!H no TCXHOJIOrH H ,  xapaKrepHOH Jl.JJ5l 

c BHHT006pa3HblMH rpbl3JJ 3MH . 
AHaJJH3 273. YJJ.Hna, CpocTKH, N2 849/63. illJJH<t> CACJi aH 
DOJJ HOM nonepe4HOM ceYc11 H11 rpbt3JJa. MHKpoCTpyKryp-

11ccJJeJJ.osa HHCM sbrHsne11a OJJ.HOpO.ll. llaH cpeppHTO-nep-fla11 c1pyKTypa wnH<fla. C0Aep>1<arrne yrnepo.u.a 0,7% .  
8JJJJ MeJJK03epHHCTblH cpeAHero KaYecTBa. B nJIOCKOCTH 
ct>a Ha 6.rrt0JJ.at0TC5l npHMCCH 1unaKa. Bbr BOJl: yJJ.HJla OTlibl H3 BblCOKoyrnepoJl.HCTOH CTaJJH .  KattecTBo npeAsa

bHor'.1 o6pa6oTKH MeTaJJ.rra xopowee. 
llaJ1113 3 1 8. Y.n.Hna, Kb13blJJ-Ty, N!! 1 4 1 .  ill.1J11cp c.n.eJJau 

noJJ HoM nonepeYHOM ceYeHHH 1rnewHero KOJJ bUa y1rnn . 
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n p H  M H KpOCTpyKTypHOM l i CCJJe,nosaHHH H3 nosepxHOCTH llJJI 
cpa Ha6J110,naeTcH cj:leppHTHaH CTPYKTypa.  MeTaJJJJ KPYllH 
3ep1111CTblH,  HH3Koro Ka4eCTsa. B nJJOCKOCTH wm1cpa <PHKC 
pyeTcH 6oJTbwoe KOJJ H1.1ecrno wJJaKOBbJx BKJ110t1c1 1Hi1.  Bbmo 
yn11JJa u3roTOBJ1e11b1 H3 Kp114 11oro >KeJJe3a. Ka4ecrno KY3He 
HOH o6pa60TKH MeTaJJJJa 1H13Koe. 

A 11a;1113 325. Y;:urna, IOnHTep - 1 0, Ng 1 0 1 .  illJT H cp  c.n.eJJ 
113 nOJJHOM nonepe4HOM CC4CHHH BHCWHero KOJl bUa rpb13JJ 
M HKpoCTpyKTypHoe nccJJeJ.1.osam1e H a  nosepxHOCTH w.111 
noKa3aJJo cpepp1no-nepJJHTHY10 CTPYKTYPY· CoJ.1.cp>1< a11He 
J1epoJ.1.a 0,2-0,3 % .  MeTaJJJJ xopowero Ka4ecTsa. lllJJaKoa 
n p H Mecci-i 11eM11oro. Bbrno.n: YJ:J.HJla OTKOBaHbl H3 HH3 
yrnepo,l!JICTOH CTaJJ H .  K a4CCTBO Ky311e411of1 06pa6ona1 
pou1ce. 

KpenJJeHHH AJJH ropoKos 
A11aJ1H3 1 7. KpenJJc1111e Jl.JJH TopoKOB, 5l KOJ-1yp, N2 1 554/ 

illJJ Hcjl C,ll.CJJ aH 11a OOJJ HOM nonepe4HOM CC4Cll H H  H3Jl.CJJ 
n p 11 MHKpOCTpyKTypHOM HCCJleJlOB 3 H H H  Ha 6oJJbWei1 4 3  
WJJHQ:>a 0611apy>1<e11a CTPYKTypa cpepp1na. B UCHTpc WJJH 
Ha6JJIOAaeTCH HC60JJ bUiaH 30Ha cpeppHTO-nep.HHTllOH CTp 
Typbl. Co.Llep>1< a H HC yrJJepoAa 0.2 % .  B cpeJltteii 4aCTH w.1 K 
pacnoJJaraeTCH csap04HblH wos. MeTaJJJJ MCJI K 03epHHCT 
( BeJJH41iHa 3Cp113 1 0  6aJJJJOB, fOCT 5639-65) . tHl3K 
Ka4eCTBa . 3ep11a MeT3JJJJa BblTHHYTbl 110 JJIHJ H H  KOBKH. 
n.lOCKOCTH WJJHcpa cpHKCHpyeTCH nOBblWeHHOe KOJJH4CCT 
HeMeTaJJJIH4ec1rnx npHMeceH. B br so.n: Kpen;reHHe AJJH TO 
KOB OTKOBaHo H3 KpH4Horo >1<eJJe3a. Ka4CCTBO npeJJ.sapHTe 
HOH o6pa6oTKl1 MeTaJJJJa 11H3Koe. 

AHaJIH3 18. Kpen;reHHe AJJH TOpOKOB, 5lK011yp, N� 1 554/ 
WJ1H<f> c11cJJa11 Ha noJJ HOM nonepe4HOM ce4eHHH HJ.neJJ 
M1rnpoCTpyKTypHoe HCCJJenosaHHe noKa3aJJo a oc1rose UJ 
cpa CTPYKTYPY Q>eppHTa. B.noJJb OAHOH H3 cTopo11 pacn 
raeTCfl HC60JJ bWaH llOJl OCKa cpeppHTO-nepJJ H THOli CTpyKTYP 
Co.nep>KaHHe yrncpoll.a KOJJe6nerrn OT 0, 1 .no 0,4 % . B ueH 
UIJIH<jla pacnoJ1a raeTCH csap04Hb!H WOB llJJOXOrO K3 4CCT 
McTa11J1 MeJJ K03epHHCTbJH, HH3Koro Ka4ecTsa, 04CHb 3arp 
HeH wJraKOBbJ M H  n p H MCCf!MH. B b1so.n: KpenJJe1rne .u..1H ro 
KOB H3rOTOBJJC110 H3 KpH4Horo >1<ene3a. K a4eCTBO npe.a 
pHTeJJbHOH o6pa60TKH MeTaJIJla llH3KOe. 

AttaJJH3 19 .  KpenJJeHH e  .U.JJH TopoKos, 7JKOHyp, N'11 J 554/ 
Wm1cp c.u.cJJatt 1 1a nomrnM nonepe4HOM ce4CHllH 113JleJI 
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II r.HIKPOCTPYKTYPllOM HCC.JJeAOB3Hl111 0611apy>1<e11a OJl.H0-
11aff cTpyKTypa cpeppHTa. B cpe.nHeH YaCTH wJrn¢a Ha6J11 0-
csi KOCOH csapo4 Hbl H uros. Csapo4HbJH wos w H pOKH H ,  
T wJJaKOM . MeTaJJJI H H3Koro Ka4ccTsa. 04CHb 3arpH3-
HeMeTaJJJJ H4CC K H M H  np11MeC H M H . Be.1111 4 H H a  3ep11a KO

eTCH OT MeJJKoro .no cpc.n11ero. 8b1so.n: KpenJJeHHe D.JJ H 
os OTKosa Ho H3 KpH4 HOro >Ke.neJa . Ka4eCTBO n pe.nsa 
bHOH o6pa60TKH M eTaJJJJa llH3KOe. 

,;;.AttaJJH3 224. KpenJJCHHe JlJJH TopoKos: f11JJeao- 1 3, N!! 1 1 *. 
114' c)le.na H  Ha noJJHOM nonepe•rnoM ce4e111111 KOJJbUa. M11K

pyKTyp11oe HCCJJe.nosaHHe noKa3aJJO cpeppHTO-nepJJ HT
CTPYJ<TYPY wJJ 11cpa . Co.nep>Ka rrne yrnepo.na KOJJe6"1eTcH 

CJJe.nos .no 0,3 % .  MeTaJJJJ M CJJK03epH HCTbli1, cpe.nHero Ka-
ea,  COJl.Cp>KHT He60Jl bWOe KOJI H4CCTBO W.IJ aKOBblX npH

eti. B bl BOA: KpenJJeH He AMI TOpOKOB H3 roTOBJ1eHo H3 
noeoii cTaJJ11. 

aJJH3 84. H a KJJa.L1.Ka, IOcTbl.U., orpa.nKa NQ 7, N!! 32*. 
ti> cne.naH H a  nOJI HOM nonepC4110M ce4eH H H  HaKJJa,ll.K H .  
ocrpyKTYPHbl M  a1 1aJJH30M o6ua py>KeHa 0AH0p0JlHaH 
ypa cpepp11Ta. MeTaJJJJ HH3Koro Ka4ecTsa. B nnocKOCTH 

a Ha6J110,ll.aeTCH 60JJ bWOC KOJI H4CCTBO HeMeTaJJJJH4e
DpHMeceii, BblTHHYTbJX no JJ H HH H  KOBKH. B eJJ H4 H H a  3Cp

e6neTcH OT MCJJKOro AO cpe.n11cro. B blBO)l: H a  KJJaJlKa 
atta 113 KpH4HOro >KeJJe3a. Ka4ecTso npe.QaapHTeJJblIOH 

TKH MCTaJJJJa H l13KOe. 
aJJ113 85. H a KJJa11Ka, IOcTbl.ll., Orpa,n,Ka Ng 7, N9 33*. 

41 C.ll.eJJaH H a  nonepe4HOM ce4e111111 11aKJ1a,ll.KH. CTpH M H K
l}'KTypHoM a11aJ1H3e BblflBJlCHa OJI.HOpOAHaH <tJepp1n
mpyKTypa wJJ11cpa.  MeTaJJJJ MeJJK03epHHCTbTH, mr3KOro 

Ba, co.nep>KHT 60JJblllOe KOJIH4CCTBO MeJTKHX WJJaKO
llpHMeceiL B brnon: H a Kn a.nKa H3rOTOBJJe11a 113 >KeJTe3a . 

aJJH3 85/ 1 .  HaKJJa.nKa, IOcTbl.ll, orpa.u.Ka N!! 7, Ng 36*. 
ClJ.eJJ a H  Ha nOJlHOM nonepetrHOM CC4eHHH WTHqna �- MH Kpoc Tpy KTy pttoe 11cCJ1CJJ.OBatt11e noKa3aJTo o.ntto
CTpyKTYPY ¢epp11Ta. MeTaJTJJ MeJTK03epttHCTblH, HH3-

a4eCTsa, co.nep>1<HT nOBblWCHHOe KOJJ H4eCTBO HeMeTaJJ
Hx np11Mecei1. Bb1BO,ll.: o6oAMa OTKOBaHa H3 KpH4HOro 

I<a4ecrno n pe.nsapHTCJibHOif o6pa60TKH Mera.r1JJa 
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AHaJJH3 86. H a KJJa.ll.Ka, !OCTblJl, orpa.n.Ka N!! 7, N'!! 40 
IllJJ Hcp C.ll.CJl a H  Ha llOJlHOM nonepe4HOM CClleH H H  lUTHcpTa 060 
Mb!. n p 11 M H K pOCTpyKTypHOM HCCJJeAOBa llliH 06Hapy>1<eH 
cpcppHTHaH CTpyKTypa wn11cjla . MeTaJTJT cpe.11.HeH 3epttH 
TOCTH, HH3KOro Ka4eCTsa. B fl.llOCKOCTH wm1cpa Ha6mo.n.a10r 
KpynHbte 11 MCJJ KHe HeMeTaJTMl4eCKHC n p HMCCH.  B b1 so.u: 
Kna.uKa OTKOBaHa H3 llJTOXO npOKOBaHHOfO )f{CJTe3a. 

AHaJTH3 87. HaKna.uKa, IOcTbl.ll., orpa.n.Ka .N'!! 7, .N2 39 
W.11H cf>  c.ucn a H  Ha nOJT HOM noncpe4HOM ce4eH H H  nn acr11u 
MH KpOCTPYKTyp11oc HCCJTCAOB3HHC noKasano OAHOpO.!lH 
CTpyKTYPY cpepp11ra . MeTaJTJT MCJI K03CpHHCTbtH, llH3Koro K 
4ecrna. B nJTOCKOCTH wn11cjla Ha6m o.uaeTcH nOBblWeHHOe K 
n 114ecrso HCMeTaJTJJ H4eCKHx np11Mecei1. BblBO.LI.: H a K:ra 
H3roTos.neHa 113 K p H 4 HOro )f{e.ne3a. Ka4ecrno npe.usapHT 
HOH o6pa6oTKll MeTanna HH3Koe. 

AHaJTH3 88. H a KJlaJJ.Ka ,  IOcTblJl, orpa.uKa N!! 7, .N2 
Wn11cp C.!leJla H  H a  noncpellHOM CC4eH H H  nJT aCTHHbl. n p11 MH 
pOCTPYKTYPHOM HCCJTC)J.OB3HHl1  BblHBJTCHa cpeppHTO-nepn 
HaSl crpyKrypa WJ1 11cpa .  Co.n.epmaHHe yrnepona Kone6n 
OT 0 , 1  .n.o 0,6 % .  MeraJTJ1 MCJIK03epHHCTblH, cpe.n.Hero Ka4 
sa, co.n.epmHT MCJJKIH:' 11  K p y n 1-1b1e np11 MeCH wnaKa.  Bbl 
H aKJTa)J.Ka OTKOBaHa 113 HepaBHOMCpHO Hayrnepo>KeHH 
CTaJTH. 

A H aJJH3 89. H a KnanKa, IOCTbJJl, orpa.nKa N2 7, .N'!! 3 
WnHcp c.nen a 11 Ha nonHOM nonepe4HOM ce4e1 1 H H  UJTH<l>T 
M HKpocTpyKrypHoe 11ccne.LI.0BaHHe noKa3ano crpyKrypy 
pHTa. y nosepXHOCTH H MCCTCSI He60JlbWaSl 30Ha cpepp 
11epJrnrnoi1 CTPYKTypb1 . MeraJtJJ MCJl K03epHHCTblH, HH3K 
Ka4ecrsa. B nJJOCKOCTH wn11cf>a H a6JJ1 0.naercsi M Horo He 
TaJJJJH1.1ecKHX n p H Mecei1. 8b1so.u: HaKJJanKa OTKOBa H a  H3 KP 
Haro >i<CJJe3a. Ka 4ecrno n pe.n.sapHTCJIL>HOH o6pa6oTKH 
Tanna HH3KOe. 

AHaJ1H3 90. H a Kna.uKa, IOcTblJl, orpa.nKa .N'!! 7, N2 
I IJirncp C.LI.CJJa H  H a  llOJI HOM nonepe4HOM CC4CH H H  11JJaCTH 
n p H  M H KpOCTpyKTypHOM HCCJJCAOBaHHH 06Hapy>Ketta O.!l 
po.utta si  CTPYKTypa cpeppHTa. Merani1 MeJJ K03epHHCTblH, c 
1-1ero Ka4cnsa. B nnocKocrn 1wmcpa Ha6monat0TCSl M e.II 
n p H MeCH wJJaKa.  M H KpaTsep.nocTb 1 08 Kr/MM2• B bl soA: 8 
KJJ a.nKa H3rorosneHa H3 K p H 4Horo )f{eJJe3a. 

N AHaJJH3 9 1 .  H a KnanKa, IOcTblA, orpa.n.K a  .N'2 7, 2 
WJJHcp cneJJ a H  tta nonHOM nonepe4HOM ce4eHHH W'TH 

M HKpOCTPYKTYPHOe HCCJIC.!l.OB a H He B OCHOBe WJJHcpa noK3 
JJO cTPYKTYPY <f>eppHra. Y nosepxHocrn pacn0Jtara10rcfl 
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6<>-iblllHe 30Hbt cpeppHTo-11epmn1wi1 CTPYKTypb1. MeTa.q.ri 
,.en1<03epH HCTbl H, Hl131rnro Ka4ecrna. B n.11ocKoCT11 w.rrn�� 
cjlHKCHpyeTCfl MHOro MeJll\ H X  HeMeTaJJ.nlt4eCKHX 11pH Mece11. 
B1>1BOJ!.: tt a KJJa.LI.Ka OTKOBaHa 113 Kp11LtHoro >1<e.11e3a. Ka4CCTBO 
npeAeapHTe.1J bHOH o6pa60TKH MeTaJJ.'la H H3KOC. 

AttaJJH3 92. n po6o i1 - H a KJ1a.uKa, !OCTbl.!l., orpa.nKa N!? 7, 
Ng 34*. Wn11¢ C.!l.CJl a H  Ha 110JIHOM no11epet1110M ce4eHHH 113-
leiiHH.  n p H  M H KpOCTpyKTyp1-tOM HCC.'lCJl.OBaHlfH 06HapymeHa 
crpyt<Typa <J>eppHTa c HC60.1J blUOH 30HOH cpeppHTO-nep.'IHTa.  
,\\era.1.r1 HH3Koro Ka4ecrsa. B n.11ocKocrn WJt mpa 1-1a6.110.naeT
C!I noBbl UICH HOC KO.II HYeCTBO HeMCT8J\Jl H4eCKlf x 11 p H MCCCH 
8eJIH4HHa 3epHa MeTa.ri.11a KOJIC6JleTCSl OT MeJtKoro .!l.0 cpen
aero. Bb1son: npo6ot1-tta 1<JJa1.1.Ka 113 roTos.1eH H3 KpHll Horo 
lKeJie3a. Ka4ecrso npensapHTCJJbHOH o6pa60TKH MeTanna 
RH3KOC. 

A11aJ1 113 93. H a Kna.11Ka Ha JJy1<y cen.'la ,  5ap-5apry31.>1 -2, 
2*. Wm1<f> c.n.ena H  H a  nonepe4HOM ce4C H H H  Ha1<.na.u1<1i. 

MHKpoCTpyKTYPHblM atta.'I H30M 06Hapy>1<etta <f>cppHTo-ncp
THaH cTpyKrypa WJHHpa c Hepas110MepHblM pacnpe.nene

JllleM yrnepona. Co.n.ep>i<a1 IHe yrnepo,IJ,a Ko.rie6.nrTC5l oT 0, I 
0,5%. MeTann '.'v!CJJ K03CpHHCTbtH, cpeJl.Hero Kat1ecrna, 3a

H3He11 MC.H K H M H  n p HMecsiM11 wnaKa. 8b1so.n: 1rn1<nanKa H3-
roroeneua H 3  Hepa BllOMepHO Hayrncpo)f{eHHOH c ra.n1. 
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fl p H JJ O m e 11 H e 
)l(EJl E30PYJ1. H bl E  M ECTOPO)l(,ll.E H  IHI ,  

PYJ],On PO � BJl E H H� " MAfH H T H W E  A H OMAn 
fO P H OfO AJJTA� 

1 .  KY3Heu.oscKoe M ecTOpom.n.eHHe 
2. Ky3tteu.oscKaH socT04ttaH a HOM3JJHH 
3. Ky3tteu.oacK aH 3ana)l.HaH a HOMaJlHH 
4. PyJ1.onpoHBJJeH HSl 
5. XapnoacKaH attoMaJJHSl 
6. Myp3HHCKOe MecTopom.n.e�!He 
7-9. Py.n.orrpoHaJJeHHH 
10- 1 2. Py.uonpoHaJJett HH 
1 3. AttoMaJJH"H ropb1 flJJ aKyH 
1 4. Py)lorrposianett HH 
15 .  Py6e>1<HhLe attoMaJtHH I ,  2 
16 .  Py6e>KttOe Mecropo)l{)leH tte · 1 7 . Py6e>irnaH aHOMamrn 
I 8. Py.n.orrpoHaJJettHe 
1 9 .  floKpoacKoe pyJJ.onpoHaJJeHHe 
20. 4ecH OKOBCKOe MeCTOpO)l{}l.eH He 
2 1 .  l1HcKaH aHOMaJJHH 
22. HttcKoe MeCTOpO )l{JJ.ett He 
23, 24. Py.n.onpOHBJJemrn 
25. 5e.riopeu.Koe MecTopO:>KJJ.etrne 
26. CpeJJ.tte- 5aTaJJHXHHCKHe attoMaJ1m1 
27. C pe.n.He-6aTaJJ J.JXH HCKHe py JI.On pOHBJJeH HH 
28.  AHoMaJJHH Koponeac Koro oeJJKa 
29-35. Py.n.orrpoHaJJeHH H 
36. KoproHCKOe MecTopO>KJleHHe 
37-43. Py.n.onpOHBJJeHHH 
44. AH0MaJ11 rn 11 p y.uorrpoHaJJeH He 
45-48. PyJ1,orrpo5iaJieH HH 
49-52. PyJ1,onpo5laJJeH HH 
53.  CpeJJ.HeKeJJ.pOsCKoe M ecTopo:>K.n.eH 11e 
54. BepxHeKeJJ.poscKoe M ecTopo)l{J.J.em1e 
55-58. Py.n.onpoHaJJeHHH 
59-63. Py.n.onpoHaJJeHHH 
64-75. Py.n.orrpoHsJJeHHH 
76. AttoM aJJHH CaeTJJa si  
77. AttoMaJJlrn CTa MOBbIH BeJJOK 
78-8 1 .  Py.n.onpoHaJJeHHH 
82-84. PyJ1.onpOHBJJett1H1 
1 98 

B5. AHoMaJlHH IOm.Ho-KoKCHHCKaH 1 
86. AHoMaJlHH Cesepo-KoKcH HcKaH 2 
87-93. Py.n.orrpoRsJieHHH 
94. XoJI3YHCKaH attoM3J1HH 
95. X oJ13YHCKOe M ecTopom.n.eHHe 
96- 102. Py.n.onpOHBJleH HH 
103- 1 05. Py)l.onpoHsJleH HH 
106. 00J1b!HOBCK0e MeCTOpOmll,eHHe 
107. AttoMaJ1H5l TepeMOK 
108. 4ecHOKOBCKOe M eCTopom.n.e.H He 
109. CaKMapHXHHCKoe py.n.orrpOHBJleHHe 
1 1 0- 1 1 2. Py.n.onpOHBJJeHHH 
1 1 3, 1 1 4. PynonpOHBJlemrn 
1 1 5- 1 1 8. Py.n.orrpoHsJJeHHH 
1 19- 1 22. Py.n.orr poHBJJeHHH 
123. Py.n.onpoHaJJeHHe 
124 .  l1 CKpOBCKOe M eCTOpo»<.n.eHHe 
125. Kp104KOBCKOe MecTopo»<.n.e�rne 
126. Py .n.onpOHBJJeHHe 
127. flyJ14HXl1HCKoe py .n.onpoHsJJeH He 
128. Py.n.onpoHsJJeHHe 
1 29. LfHHeTHHCKOe py.n.onpOHBJJeHHe 
130. KaJJMbIU.KHH aHoM aJJbHbIH rroHc 
1 3 1 .  PyAorrpoHsJJem1e 
132. YHMettcKaH H CaJJraHcKaH a HOM a.11HH 
133- 142. Py.n.onpoHsJJett HH 
143- 1 44 .  PyAonpoHsJJeuHH 
1 45. Ksa.n.pHHCKOe MecTOPO.>KJJ.eu11e 
146, 1 47. Py.n.orrpoHBJieHHH 
148- I 5 1 .  Py .n.orrpoHsJJeHJrn 
152- 1 57. Py.n.onpOHBJJeHHH 
1
1
58- 1 6 1 .  Py.n.orrpOHBJJettHH 
62- 1 64. Py.n.onpoHaJJeH H H  f65. AttoMaJJ H H  Kpacttafl ropKa 
66. AttoMaJJHH 3 H MHHH 

167- 1 80. Py.n.onpoHsJJettHH .:�· MecTOpom.n.ett11e Py.n.tthIH Jlor 
1 - 187. Py.n.onpOHB.lleHHH l�i· A3seKcKoe M ecTop o>1<.n.em1e 

-200. Py.n.onposrnnett HH k l\aJiryTHHCKOe MecTOpo>1<.n.ettHe 
0 -207.  Py.n.onpOHBJJeHHH 

8. Apra M.ll..>KHHCKoe MecTopo)l{.n.em1e 
-21 l .  Py.n.orrpOHBJJCHHSl 

1 99 



n A MSI T H H KH 'I E P HO A M E TAJlJlY PrH H 
B ro P HOM A Jl TA E  

I .  6ypaTbI 
2. Ko4-KOp6ac 
3. TawattTa 
4. lOCTblll - 1  
5 .  lOCTblll-2 
6. lOCTbl)l-3 
7. lOCTblll-4 
8. lOcTblll-5 
9. lOCTblll-6 

10 .  lOCTblA-7 
1 1 . 6ap -5apry3hl 
1 2. TanAyaHp 
1 3  . .UepeK 
1 4 . 6yry3ytt- I 
1 5. 6yry3yH-2 
16. Y3ytt-T3T3reM 

1 7. KaM-T3T3reM 
18. KoKOpJO 
1 9. Konxo3 HM.  4anaeea 
20. E.'lattraw 
2 1 . Ky3xTOttap- I 
22. Ky3xTottap-2 
23. ToTo 
24. A iiry.'IaK 
25. Kbl3blJJ· Tarn 
26. Tiottryp-2 
27. T10uryp - l  
28. Ap>KaHaK 
29. Kypa?icKHH 
30. CaMaxa 
3 1 .  6a.'lblKTbl!OJI 
32. YcTh-5apattron 

CT p H JJ O )K e H H e  4 
, I/ 

x 
"' x :r QJ � :E 0 c.. 0 .... &i ::E "' :a :r 
� c.. 0 81 

� � 
i :( 
! -

u x 
� � 0.. 
"" :it :it i '§ � l "' r:;  '411 ttl � ! I I � � � i l s  

� a �i 

:.W I 



Iv 0 r...:;. 

1-:l 0 w 

A11 

� - i  
@] - 2 
§] - 3 
f!!iJ - 4 
fJ - 5 

n ( � -·)a1 6 

r 

J 

5 

)f( .4 

II 

OO· J 
Cij -2 
9 ·3 
f1 -4 

!) - 5 

o llJ 20uf ._.__._. 

0 JO 20t!H I I f 1 

PHc. 3. Tiho. ChlpOJlyrHast ne4b N2 I :  J-3anoJ1Hei1He pa(504eii KaMep1>1; 1/- WJJaKOOTBOAHblii Ka
Han, BHJl cnepeJlH. 1-rJJ HHSIHast 06M33Ka; 2-wJtaK; 3-yroJtb; 4-MaTepllK; 5-KaMCHb 



?.04 

"7" �  � ;  � g § Sll !ll � 

205 



1-.., 

106 

........ C\l !'(") "<t- lc:':i I 
� � ® @ � 





� �  � � \a  H � m @i �  

,.0 ,,. GJ c: 
� 0: "' :z: f-;>. 

(5 0. 
a 
c-i :i: i:' 0. 
?. 
_; 
c..i :s: 0. 

1-, 
,. 

� Ill � ::: 

i I i � 
""' 

• 

2 1 1  2 1 0  



""' t"'\J  � :  � & ® !§ Ill � 

2 1�  



2 1 4  

u :c 0.. 

,').t'fi 



� 

2 1 6  

7i! � � :'} 
� � '• �'fr �· � ( � 

(;>"'�r' .. � ., � � � ,. tl� � � � "�� tt �":. \1� 
4 � - ... � �� .. ... "' tt "' ' G � .... l� � "'  �,,ti �� fl) <tj Ill 
t ' �  � H �! � ll '' 

� �  � �  ,,, �. � H <;}� 
"'-! C\l rO 

� IQ) m:I 
-t-

Gil 
l('l 

CiQ 

u :s: 0.. 



,_, 

2 1 8 

u :s: Q. 

2 1 9  



:no 

u x 0.. 



222 

�l 
<N 
� .., 
� c 
0: "' :c 

�, !:. 
cs 0.. :a u 

223 



/ 

225 



--.. � tf) �  IC) � � - iii � 

226 

Q. "' :c 0 I>< "' 
� 

227 



s ' 

• 

"' 0 :.: :s: ::c E--"' :i; "' c Jl Cl. "' !;: ii) "' ::c :s: 
ai C'I 
u :s: 0.. 

229 



"' 
� 

t-:. c.; 

..J.!_ f! ... 20 

.. l/Of'l'tUJ/IJI 
0 or141111u 
.0. OOC£/ltHUI 

..... .... u 

, -, \ �, 

-���D� 

r1 
_ / ,r' 

./ \.......·" 

�-7 (. .-�-.) �r 

_19� 
' 0-.M-e.de..J<? 

� - l'm<Z(16 

€\ \/ 1�8 � -�'2A'Q'd{'#Nasz 
·� u C'd?t:r/16 

PHc. 3 1 .  TexHOJJOrH4eCKHe cxeMbl OPYAHH TpyAa 

{ 
( 
) �, 

.,, , ' ' 



"" 
ii 

IV w "" 

G 0 �,,. � I A � I ()., �, ""/ t. if'l lJV��tl, �,� ��� �"��0 a" ;,e. di� 
v , , ''Hf1 ,, lJ ei:.. � � Ha o ·  �·-;• 

6 

V 1i/ 0 5 IOc"' V 16fi 1fiJ - c-mtMo 
. VI\ A .A /f'x. iwA rt/A - .J<IKIZd"N"1'tZ <ii ("""a'db � �lo. O\ 

160 161 . 

,. •• w � Q 
"'" "� I "" l!,,. v,,. � ..,, 
� A  Cl �D li A 

Q t 'le� 
0 O.S- /c.AI 

• e o 

A r \_ ()(:191\s A,,) 111 LJJLLJ;lh o ,,  ,. U;JhU&lL;dh 6 ()0A6�D�()� b - - -6r 131 ® 134 o 135 m f36 l) 137 g) 140 o 201 

A P\ F'\ A A �:::::' U-.!h LJA U-& � .. v ' .  o ,. ® 215 0 22'? 0 228 0 320 @ 321 ° f ? 1!1" 

PHC. 33. TexHonOrH'leCKlfe cxeMbl KOHCKOH c6pyH 



!-:; "' ... 

"" "" 01 

�� A . 10 

.J& U-21, 

,'j=��!T40 
. (I ,�, (; 1?'9 � ref/ 

O-..tte11e.10 
12) - cma11� 

0 � 8 GH  
0 I 2 CM 

0 0 ,,, � tl� 
� 8 � d � p \\J,n,. �: D''iJh � .. 

� o\t o\l' 8 0 D 1 � /I; Q u 

� �
v © �'D \ D'�.t 

.u. .ti/ 
0 'I' 4 CM 

217 274 

() 'I /,2$ 1.29 G � t � 0 0.5 /CM 

\J [J . . u \I .· 21.9'&1 ,. 8 § O- A1<e11e30 
Ifill - CHHl!.d� 

Pile. 35. Text1onor114eCKKe cxeMbl KOHCKoii c6pyH 



23(i 

...... (") 
<.i :s: 0. 

237 



l'V w oc 

1-V � '° 

); t i t? � b 01 
o:> �  • 0 14 c:fo (j t- 0 � -1$ • .U<t cJ Q <U# o 46 m J,, ID� f) � H-& ,,<:>a tl-@ 1=.r� .. � d«O <> "�,,��� N�9' ' o 47 � HD �J'/ 

' tr  - 0 -,',, / .......... 

� � [J (Q �  ;,, -- 0 --;.� 0 0 
° 0 14/ IS.l 0 6-�. 0-[ �H,,. fill w @ 

0 -.Wc!'#�.3'0 
ei - t"ma/1'6 

0 J! 4't'M L I I zoooJ 0 0.$' ICM L..._ I I -----....J 

Piie. 38. TU..-.Ol'll- C:xeMM KOllCICOA c:«Jpya 

f!?l tJ W1 � 70 Fl - \-!( fl/ r--- \j v v Q v v � ... 

.... n W -270 w ::: 
v 0 - 0- rlil-

: : ;, :�. lf/1_ (f) 209 �I� '(J,22 r 

�-

w o 4 14 • ..,u 0 0,S /CILI 

P11c. 39. Tex11onor1t'lecK11e cxeMbl opyAHii TpyAa 



'"' 

IV .... 

...... 

·

'··
.
· '·. -r-.::) .:J . �:p 

. ·�-·-::.:·� .. . .. -- . .. Jt, ' "'�· . - - . 
...:'"--

D�. �l...� ........ �- ��-?- � ;.�;· _·:i·� ·� 
. . 

� . 
. .. ' . - . ... · . '.· • ' ,; 

'. 

. ,. • . . . ' • ' j ·n_(f- .. _ ;;;_-·r�· ff<' : -:���r:--�- -� 
l, , \ *'' .-

. . 
. . :· . ' : 

-.
.
. . ; .:.... -..., • """· · . I . . 

> -�' t . . !:> -·_ · : · ,I '�� ' 
. j.> .. _.,.;f 

t� '/ . I ) . "' ./ 

. J .,, \ "f - • .., •• .. �&(: ..
. 

,.�� · _  �·- . �� . . ' ·_ ;_;_} \ .7f 
. . .... t . ' '\' -- -�. ..., • 

l 

. � - . ('··¥-·· .
. 

.· / '" ,47 - :_ \ ' -- r· 
"" ....:-, \ _ _ , 

. 
' ,...._....,..,. 

4 

. �- �-- -�- �::.�-!<· -411. • ·-�- ...-�. . .,.. ;. ..... • • • ;::!Ir• . ... 
.., . "',.;"fi- ..... � .  7" ·--� -r-.· "'· • 

*# r. " ,....... • .. ; .. �:·.�-l� .. � 
Tl''."•,,,,.,_ .-. '' ",/ti '4wv •I ·  .�. • , lt, �• .,-. :')' .i-· · • ' >l.... ... ... 

'·"' . •· . .  ·oi ";:,�. ·-- ..... Jt.1 . . �· 
� #'_ � ••" A ·•' ' r � li... , 

.. �·�/�,-��i���l;;���f. (��. 
�-,< •. • -; ·.·��":;·J!:--.:.f� -- ·""- ·�'Z!;-. . .. � 

,_ '. •-,'.':�','4[. _'� 4,� .. :-• .. T'.:.-.�tt� �. 71.Jlf'I'. 
• . • "; • "J;>'T � "'""' ""'�--•• ""!'-:;I ":'/· • , . t: :. - �.l: .. , ; ·• ,,�< ....... t.�' 1oT. 7r.)'"/7,Jk,�--' '•t 

• ·�, ;4 • � .... ...... 1f�iit !'-��-- ·�· .• •• 
. · ... ... v,:-· �-..'f�-;3. �� .r� • ·t!t . 

,::-.: ri·L��-�>'-:..�-:P?i .� _· --:"'���� . · 

.... t··-�.,.-:....�r·'41•1-ol'?�·,. � ;w�--�-� ·:�_, .. , � 
il'." '.! � • .I "Jlf.�• � -. ���'�·,'II'"' � 

., , « -.� ·I· . . .-\'·'.;�£! . ,...· ··"" I :-- ��i .J�; . 
,,,.,.,, .• '� ,l '> ' I ' {;'f"• •J,W,•.i:rr;.. 
, ,./;' , .... . ., ... '• .. �.,.".:j'l\;• -•j�f;•ocf: "':f'·I"!', " 

· · '.!°--1···- . ;1': ·.: . :.H-:�< ._.,.,'.._.·-r 
·.: >";-� . , ·:.:.1·. '.I. -,''':·-= '.·· :·�: ·:�· �-�-.--

' : ......... -��--· .... ->. ·�·"' · �-. .  '\: . .  
� • ,:"- I ' ��· e .WI"" ,·) . . •' \ . 

• S: ;:._,·· . ·.; , ;. L � .JJ,'\:::...; ' •• ;_/ 
' '<. •• > • I �,��-- • ,�, r, II � ,. 
. �� .... �� ,.,� !'· ;-; ,-: .. � '�-=· ... 

� �� :,l! 1-fJJ' .... • , '-.• '. r • 
._.,-. ' "·" r" .. 

� ·- � ,_: .. <�· 
2 

:3 

PHC. 40. MHKpOCTPYKTypbl: /-aH. 35, ys. 100;  2-aH. 1 56, ye. 320; 3-aH. 53, ye. 100; 4-a11. 63, 
ye. 200 

· 



4 -

212 

• • I 
I 

• •  
, , 

::c "' I � 
g 

� o  I �  ... . . - "' 0 >. "' 
"' >. 
� 
:.: "' I -



IV .._ .... 

r;-: , 
�-. 

�· 

. .. 
• 

.. 

.. •• 

""' 
� 

�· ' 

( 

"" 

�·-�. ·�" "'• �·· .  _ . .... . .  ·· , . r 
'';,;, . . ::. \ ... 
. 

....... . � 
,Jb·�··· '�· � �,;,, . '� 
...-:> ... ,- i 

• -:-· 't! 

--:·i;. . , 
�-·· l r• 

•I_.• · ' . ': • � ,.. . • 

�· ·:.,,· · �. · 
'

• 

. :· .� ,. � . � 
: •. '� ' . . 1 .... f). .. . . : 

l· • ' 

• � : ' : ; ·, 

• 
. . .. 

- ..'.( �-Y .. ·'-· . :· 

• ··" • 

• t • 6oi'� � .  •• . .. 

' :'l' 
• r·" . • •· t I • �. 

• • .. ..:. . ' �· . : ,. � ' .. •.;.> • . .:· , � �· r, . 0 . : 
. �· .. · .. '"\ 

3 

• .: � ,, '"= 

�"- . :· } 
. 

'. 

·-·- '• ..... f ·· ·· I\ .  

• 
�- .. ... 

. "" 
. :YJS-�. ---. ? )  _,__ ., I I � .. . . .  �- .. .. ... . ..  . .. •. . t. ·.'! "'1 l � :� .:�: .. "':,-,. . -�' . .. ·· ' .. - ;_ . 

.. ., ,�_\ �, ,} 
. .. �

· ·• ·\·: . 

• • t • •-( · 1''-,• . ·. ·��, •.� ����'.\P; " •c ' , � 'f \ :-• ::::·�� --/::"' .:<::.,.·�!�- ., J -. '0�"}1:,J�it=�_• �·-·, _· � I  

t .�:-. 

,�.... ; _ -''� .i t .-:'\tj � �., ... . .. . ; ."{ . . 

., ,. .; ··- . . .. . 
�.--·· . , . . . 

......... � ... ..• 
t r .. , .. 

' . . 

� ·  . . . .:;....... 

- � \. . 
·

·� ' ·� 
4 

.. . 
.· 

4" 

P11c. 42. M11KpOCTPYKTypbl. /-all. 2, ye. 100; 2-aH. 48, ye 1 00: 3-aH. 139, ye. 100; 4-aH. 1 39, 
ye. 1 00  



"" � en 

� __, 

• 

4 ' 

I . , .... • • 

"' • 
' \. 

� 
,,.,. ( . ... 

. . }'.' � ' :'!'I • .._ 4 ·7�· 'A 

• . I 
I 

- ..,,, 

3 

' 

.. �� �:;"?f __ _ 

/'�' "/. r.) # .� · ' ( / .... I; _,...rl' v r·\ � � _ .. 1--:::.r ,._ �.-:- I., ... 

. ( }  .� . • /f''· � 
_ l ' • • • 1�/ ·�,_;.., • I _,r,,.-\ 

� . I :Wi ·»!'�.\ . ::--- . 

� • . •J- .. """- ..?A �/,/,?··--:-'.,..\ r ... ,fJ 

l r<;ri"';-�::.J�f '�·'·7)� �r: s ; 
>-M;-�-''.- : .�/fi;,-'rf -·::�, · .li · r··./JI,, 
- . . •// . (- - . .. . ,_ ..... \ , I }·iJY'. . 

.cl • •  , �· ) .1 l ' ..... .. -. ' i 'ii . . 

\:�� ·� , J. 1. }-Va,·. "("\ ......... � l" I . · : . � 
• t<. " .A._.) I . • i,,,,t? -
�-./.:'�..\:' ' ,.. ' - ·- .., _ I'"\ ¥=i_" I / .,. ' . .,..\: I , ; r-.,._,_ . ..) l .. -;�• . • ""' . z . , t J � � � 

· �oJ"' I , .r :· ,,.,_ .,,! A. 'i. · ·-, . . � .'�.' · .\ .. "' 
-..:.c ..:.'"" 1 .\'� ·f' • �· 1 .. -.· .l' r 

"(_ ' /'.J -'-°''-•• \. _,,,/i .4 . . ::�r---
. . ...,..� _,_,.. - ' . . -.\, ' • � ..... -. ..,... . •• l-1 > ' 

- -� � ,  � 
- .. .  � .. 1 .... -#"'. � • . ... , 

-., , ; / '• I I ... . 
I ? "-?=/ .(" -. 

2 

-1 

Puc. 43. 1\.\11r;pocrpyKrypb1. I - a 1 1.  3 1 .  >"B. IOO; '1 - aH. 159. ys. 340: 3 - aH. 18-1, y0 340; 
4 - a 11 . 138, ys. 100 



oi 
CN 
-... 
I """ 

0 ..,,. :2 
CN .; >. 

a) 
CN 

... 
I "":> 

8 
.; >. 

Lt") 
� 8  
1 -.... ai. 0 >. 

� 
. .; >. 
M 
;,; 
I -

i 0. >. I-� :.: >. 0. t 0 0. :.: :: � 
..;. ..,. 
u 
cf 

'.l 18 



::C "' 

� 8  \ -"" . . . "' 0 » """ <') 
cri » ..; <N 

251 



'" en '"' 

f� 
ti 

, ..  . ,  " 
. ) .

. • ' . 
: . . ' 

. .:.: -��- :·. i -'0�·' :- , · ·. : : 

� - . . ' . .  _:/\ / '. . � . . ' J 
. /� � . . . . - r, · . . . rS -·:-�. ,: . . ·, � .  .. 

·� �-. ··(" , , . . ·'< � �:-·:. -.. : :;;�· . . . . ·� ' 
. . '· , · ' · ' . ·. 

' ' . ,, - ·  
. ' . 

,-- �"'· l 
, , • 

I • • • \ • . • 
.... 

,......_ ·. � .  
. . ., . 

l • • l : , . .  .. "' • 

�: :� . . . .. r; · '  

' - .-. ' 
'./-. 

3 

). ., . ·�:- ;, .. .. - .. , . �� --
2 

ill -.Jj __ :� ,/ - , . � ' ,,. l , '! • ' .. ' ��k".'/· 1 , \ • I 
/J ::\ . ,..... \- • � 

.. � � \ ,,, ' 
- . · �-JJ: . .:-i-·w-:1 -- ·��� 4 �- /1 - �:( \\.. , . ,. .. , . . " -- ,,,._ · ' ·' 

.. � . . '-:- )�� . ' . . · / · .. /'\\. 7/'� ;J •• 
• • • •• /. � } \ 't . ' ... ��:. · . \' \ . .c-\u:.. . . .......... , . ' /. . \ . '·' I . ·"' 

_' ' .� '\.'· t� -\\�}J � / '  
4,. ·�/'� J . '-£· .. { �/ffe.\(p I 

�'··-· ' \ ,., . . ) ' 
4 

PHc. 46. MHKpocrpyKTypbl. /-att. 1 2 1 ,  ' ys. JOO; 2-att. 1 2 1 ,  ys. 340; 3-att. 1 2 1 ,  ys. 340; 
4- att.  173, ye. 340 



Iv 
� 

"-=�· __ .. 

3 

PHC. 47. M1tKpOCTPYK1J'Pbl /- 3H. 

2 

·I 

301. ye. 340; 2-aH. 30, ye. 100; 3- a11. 2 1 4, yo. 100; 
4- att. 2 1 4 ,  ye. 1 00 



1'3 '" ::1: 

1;;' .. ., "' 
"° "' g 

''" ;:,,1 . , 

2 

:� 1 

P11c. 48. M11KpocTp}'Krypb1. /-a11. 6 1 ,  ya. 100; 2-au. 62, ye. 400: 3- -au. 158. ye. 1 00; 
4- 8H. 209, ye. 70 



l 
f • 

·.t ; 
. ,. , 

:?!\8 

0: >. 

:=; o  
,� "' �. > . 

I -
>, 0.. 

2!i!I 



260 

. 
, 

..... 

•• 

. . 

• 

.. 
21)1 



2G2 

• ? ��.,_.,; 
' 1 • ) 
' ' . • I I 

.. 
• • . .. . 

-t" 

..: 
= 
"' ,;. 

"lC 
� 

1: r: 
"':> 
g 
l'l .. 
� 
;a 

t; "" !N  
-
"' -

� ·--"' 



C'I 

:c "' 

"7" 0 .... M 
.; >. 

en r--"' 
:ii o "' C>  
I -: ""' ., >. 
§ �  "' 
� ;J 
en I � ..,.  
:c .. 
I -



,..� ./ i, � 
r ' 

( � 

\ 
... 

!!fib 

•l 
. .  

ii . ... . .  
.. ' I ,. 

•• . ,. \ 
I' •; j • 

-

PHc. 53. "' 11Kponpy1nypa 

. 
Q "  ,..... 
\. 

.� ..... .. . 
.. "' 
: .  �/ :a ...... ." 

- .· ... � � .. "" 
... � �  

,.. "":' I  

An 215, ya. 50 PHc 54. MHK TOi!ORel! t\UH t:l Mii pocTpyKTVp!l 0 .. An. 2 1 5. ya. 50 



I "" 
0 ;!; 
a:i >-
a; C'-1 <N C'-1 
i "' 
I � 

0 � 
a:i >-
<ti 
C'-1 
:z: g  "' -

c-i ai >. 
c;.n 0 .: -

I 
l \ � 

ai "' 
>-

ti) 
= "' 
I -

:a 0. >-F-"" >-<') 0. t 0 0. "" :s: 
� 
Lt) '° 
u 

\ :s: 
0.. 

268 269 



270 

-
... .. . . . · .. . . " •. 

>. . ·-'· 

· ..... 

: --.. -. 

. . -. : 
..:--_ - . ...... 

... . . . ... ...-� -. - . 
.. - . 

� •. . ... -
. :.-. ... . 

.-
' ...... _ .. 

... ••· 
.. : . 

.· 

·• 

. :. -. � ... 
. :- .-

... 

. . . ... "::. ... : ... . -.. " .
.. ....... ··-. ....... . . .  , . . .. ·:. ·. . . .  ·.' 

. . . -: .. , . . 
� . 

. ... · 
. . "• . 

• .  
... 

. . . 
. . . .. . ; . . ;. . I - � • . . . . . ..  

c 
--:; 
"' 

c-i 
.,. 
-"' 

..,. ,.., 
0 ;;; 
"' » 

� .,... 
i O 
!'! CJ; 
I x � >-

0 c-i � .:!  
"' >� Ill c-i I 

::: ;--
"' 

:c c.. ;.... .... "' � . 
.... 0 c.. "' 

� . . c.C LC 
.; 

c.. 

271 



I\:) ..... I\:) 

I\:) ..... c.> 

.. .. 
-.. 

.,._ ..._. 
I 

.... � • 

. ....__ 
-

• 

' 

3 

I . ' . 

PHc. 57. MHKpOCTpyKTypbl. /- a tt .  33, ys. 200; 2- att. 204. 
4- aH. 2 13, ys. 200 

'l 

:-. ... 

4 

ys. 100; 3- aH. 2 1 3 ,  ys. 200· 



l 

PHc. 58. M11KpOCTJ>YKTypa.  Att. 215. ye. 500 

274 

OfJlABJlEHltlE 

3 Boe11ett11e 
r JI a B a I . )l(eJle30JJ.eJl3TeJlbHoe np0113BOACTBO 

MeTOJJ.HKa 11ccne11oeaHHR 
2 1  

)l(e.rLe3Hble p y  Abl AJ1T3!l 
23 

naM!lTHllKll 4epttoii MeT3JIJJyprHH 3 1  

Tonn11eo . . . 
52 

lliJ1aK11 
54 

Tex11onorH!l MeTaJ1nypr11M >1<ene3a 61 
r JI a B a  I I .  )l(e.ne3oo6pa6aTblB310W.ee npOll3B0JlCTBO 

MeTOAHKa 11ccJ1e11011a1rnR 76 
TexHOJIOrHR o6pa6oTKH MeTaJ1J1a 80 

f JI a B 3 I I J .  PeMeCJIO H peMeCJleHHHKH B COl.lH3JlbH0-3KOHOMH'leCKOH 

cypyKType anTaitcKHX nneMeH 1 15 

3aKJ110'leHne . 
134 

JlHTepaTypa . 
139 

np11H!!Tble COKpaw.eHH!l 
148 

npMJIO>l<ellHfl . . . . 
1 5 1  



H H KOJlAA MAKCHMOBHl.f 3 H HSIKOB 

l1CTOPH51 4EPHOPI METAJIJ1YPfl1H 
H KY3HE4HOro PEMECJIA D.PEBHEro AJITA51 

Pe.naKTop B. A.  Ma.Aaxo8CKa11 
Xy.nomecrsettttblii pe.naKTop P. M. Basuee 

TexHH4eCKHH pe.naKTOp r. H. fpuouHa 
KoppeKTOp r. n. OpAOBa 

Ho 1857 

C.naHO B tta6op 26.06. 1986 r no.nnHC8HO B ne4aTb 13. 1 2 .  1988 r K 
<l>opMaT 84X 1081/32. oyMara THnorpa<j>CKMI Ng 3. fapHHTypa Jlnn 
H3SI. ne•iaTb Bb1COK3SI. ne4. JI. 8,75. Yen. ne4. JI .  14,7. Y4.-H3.ll. JI. 1 4,91 
IOOO 3K3. 3aKa3 1 2690. Uetta 3 P-

1-h.naTeJlbCTso TrY, 634029, ToMcK, yJ1 H1tKHTHHa, 4 
KeMeposcKHH noJ1Hrpa<j>KoM6ttnaT, 650059. KeMeposo, HorpaAcii 


	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	037
	038
	039
	040
	041
	042
	043
	044
	045
	046
	047
	048
	049
	050
	051
	052
	053
	054
	055
	056
	057
	058
	059
	060
	061
	062
	063
	064
	065
	066
	067
	068
	069
	070
	071
	072
	073
	074
	075
	076
	077
	078
	079
	080
	081
	082
	083
	084
	085
	086
	087
	088
	089
	090
	091
	092
	093
	094
	095
	096
	097
	098
	099
	100
	101
	102
	103
	104
	105
	106
	107
	108
	109
	110
	111
	112
	113
	114
	115
	116
	117
	118
	119
	120
	121
	122
	123
	124
	125
	126
	127
	128
	129
	130
	131
	132
	133
	134
	135
	136
	137
	138
	139
	140

