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ITPEJHCJJIOBHE

B kJaccuueckom TpyAe «IDKOHOMHUECKHE
npobaemMnr connanunsmMa B CCCP» U, B. Cranun
OOCTaBHJ H paspeliun BCe OCHOBHLIE BOIPOCHI
NOJIMTHYECKONR 3KOHOMUH COILMAJH3Ma M BMECTe
¢ TeM 00OraTH/ HAalIH IpPeLCTaBJICHHS O HPH-
pojie H XapakTepe SKOHOMHYECKHX 34aKOHOB.
M. B. CranuH nokasaj, 4TO HMEIOTCS 3KOHO-
MHYECKHe 3aKOHBI, KOTOpbIe LefiCTBYIOT Ha Ipo-
TAXKEHHH BCeH HCTOpPMH 4esoBeuecTBa. «Pas-
JUYHble oOulecTBeHHble GOpManuH B CBOEM
3KOHOMHUECKOM pPAa3BHTHH NOAUMHSIOTCH He
TOJIBKO CBOHUM CHENH(PUUECKHM 3KOHOMHUYECKUM
3aKOHAM, HO H TeM 3KOHOMHYECKHM 3aKOHAaM,
KOTOpLIe OOl AJs BceX (opManui, HampH-
Mep, TAKHM 3aKOHaM, KaK 32KOH 00 €JHUHCTBC
NPOH3BOJHTEILHBIX CHJI M [POH3BOLCTBEHHLIX
OTHOLUCHHH B €AMHOM OOIIECTBEHHOM IIPOU3-
BOJICTBE, 3aKOH 00 OTHOIIEHHAX MeXAy Mpo-
H3BOAUTEJIbHBIMU CHJIAMH H NPOH3BOACTBCHHLI-
MH OTHOLIEHHAMH B [POLIECCE Pa3BHTHA BCeX
OOLIeCTBeHHBIX GopManuii» ! u «3KOHOMHYE-
CKHH 3aKOH 005134TeNIbHOr0 COOTBETCTBHA [IPO-
H3BOICTBEHHBIX OTHOIIEHHH Xapakrepy IPOH3-
BOJIUTEJILHBIX CHJT» 2.

[IpocsexkuBass jaeHCTBHE 3THX 3aKOHOB H
gpex/je Bcero 3akoHa 06 06d3aTeJbHOM COOT-
BETCTBHH [IPOU3BOACTBEHHLIX OTHOLIEHHH Xa-
paKTepy MPOH3BOJUTENBHBIX CHJ, Mbl MOXEM
ray6Ke MO3HATh HMCTOPHIO HYEJOBEYECKOro 06-
UlecTBa B pa3Hble HCTOpPHUecKHe 3n0xH. Jl7s
5TOr0 HCTOPHKH JOJIKHBI COCPEAOTOUHThL BHH-
MaHHe Ha NpoOjeMax pa3BUTHS H pocTa Mpo-
U3BOJMTEJbHBIX CHJI. A Kak H3BECTHO, YPOBEHb
[IPOH3BOJCTBA 3aBHCHT OT CTeNeHH Pa3BHUTHA
CPeACTB TPYAa U B [MOPBYK ouepelb OpYyIHA
NIPOU3BOJICTRA.

I' M. Craanud. 3JKoHOMHYeCKHe npobieMb COLHA-
ausma 8 CCCP. TIocnonnTusnar, 1952, ctp. 71.
2 Tam ke, cTp. 7.

OcHoBy sKoHOMHKH apeBueil Pycu cocras-
JSUIM 3eMJenendHe W peMecyo. OT pasBHTHS
peMec/ia B CBOIO OYepejb 3aBHCEJi TEXHUYeCKHi
YPOBEHbL  CEJIbCKOI'O  XO3AHCTBA, IOCKOJIBKY
[IPOU3BOACTBO  OPYAMH Tpyla seMJejelibna
38BHCEJIO OT COCTOfIHHA H DA3BHTHA TeXHUKH
00pabOTKH MeTaJIoB W JIPYTHX MAaTEPHAJIOB.
M3zyuenne HCTOPHM [PEBHEPYCCKOrO peMecsa
H €ro TEeXHHKH IPC/IACTABJACT HCKJIOUHTEJbHHIH
HHTepec [Ji TMOHHMaHHs Npolecca 3IKOHOMH-
YECKOro pa3BHTHA ApeBHell Pycu.

Bce ocHoBHble opyaust Tpyjaa JApeBHEPYC-
CKHX 3eMJICACIIbIEB, MHOTOYHCJEHHBIX peMmec-
JICHHHKOB W CTPOMTENCH  H3TOTOBIAJIHChH H3
JKeJlesa U CTajH, B CHJY Uero pemMecyo Ho jo-
Obl4e H 00paboTKe UepHOro MeTajJa sBJs-
JOCh OJHHM H3 BakHEHUIHX 3BEHbEB B NPO-
H3BOJHTEJNbHBIX CHjax ApesBHed Pycu.

Orpomiioe 3HadeHHe s HUCTOPHH 3KOHO-
MUKH  jgpeBHel  Pycu  umeer  ykasaHue
WM. B. CrasHHa 0 TOM, 4TO «TOBapHOE MPOH3-
BOACTBO CTaplle KalHTaJHCTHYECKOrO IIPOH3-
BojacTBa. 'OHO cCyilecTBOBaJi0 npH paboia-
JleJIBYECKOM CTpOe W OOCTYXKHUBAJIO €ro, ofHa-
KO, lie NpHBeJo K Kanuramusmy. OHO cylle-
CTBOBAJO Ipu (peofannsMe H 06C/HyKHBAJO ero,
OIHAKO, HeCMOTps Ha TO, YTO OHO IOATrOTO-
BHJIO HCKOTOpblE YCJIOBHSI JJIsI KalHTaJHCTH-
Y4ecKOro DIPOH3BOACTBA, He IPHBENO K KallH-
TalU3My» L.

Hcropukr g0 MmociefiHero BPCMCHH CMeENIH-
BaJIM NPOCTOE TOBApHOe XO3s1HCTBO C KaluTa-
JHCTHYECKHM H MO3TOMY MJs PaHHHX MNepHO-
jnop (eomanusMa apeBHed Pycu He[ooleHHBa-
JIH CTeneHp M IJyOHHY TOBapHLIX CBA3EH TOPO-
JAa H JACPeBHH.

! U Cranul ODKOHOMHYecKHe npoljembl cOLUMA-
auzma B CCCP. I'ocnoruruanar, 1952, ctp. 16.



6 IIPEJHCJIIOBHE

[IpeyBesnunBasi HATypaJbHbId  XapakTep
9KOHOMHKH JpeBHed PycH u, B YacTHOCTH,
CeJIbCKOTr0 XO03HCTBa B JOMOHIOJBCKHHA [CPH-
OJI, MHOTHE HCTOPHKH, BONpPEKH (aKTam, OTPH-
aJH TOBapHble OTHOUIEHHA MeXKAY CeJbCKHMMU
IPOU3BOJUTE/IAMH H TOPOACKHMH peMeCJeHHMU-
Kamu. Illlnpokoe pacnpocrpanenue apeBHEpYyC-
CKHX TOPOACKHX H3/eJHH B JACGPEeBHE OTpHILA-
JIOCh HCTOPHKAMH M apxeojoramMu. TOJbKO
H3yYyeHHe MAacCCOBOr0 apPXEOJIOMYeCKOro Mare-
puasia japeBHeii Pycu na ocHOBe yKasaHHi
M. B. CrajuHa 003BOJHT [IOJHEE OCBETUTH
HCTOPHIO Pa3BUTHA [POU3BOAUTEJbHBIX CHJ H
N0Ka3aTb YPOBEHb 3KOHOMHKH JAPEBHEPYCCKOro
rocyaapcrBa.

CoBercKass apXeoJIOTHA YKe MHOTO CH&14J13
jJJig  pelueHHss ~ 3Tod 3ajaud. B pabore
B. A. Pri6akoBa «Pemecno apeBneft Pycu»
BICPBblE B Hallled HCTOPHYECKOH JiuTeparype
JlaHa TIMpOKas KapTHHA Pa3BHUTHA ApeBHEPYC-
CKOIO peMecsia B LIeJIOM, OCHOBaHHasi Ha 0000-
IIGHHH apXeoJIOMHYEeCKOTO MaTepuajia, Hakol-
JIEHHOTO B TeueHHe MHOrux jaecartugeruii. Ho
€CTECTBEHHO, [IPH CO3/laHHM TpyHa, NOCBALLSH-
HOrO BCEM JIpeBHEDYCCKHMM peMecyiaM, He Mor-
JO ObITb JAaHO HCYEPIBIBAIOLIee HCCIEAOBaHHe
OTACJBHBIX peMeces, H CaM aBTOP BBIPA3HJI
NoJKeJlaHHe O pPacCUIHPEHUH HEKOTOpbIX pasie-
JIOB HCTOPUM ,PEBHCPYCCKOro pemecsaa 10
IPEAC/IOB OTACJIbHBIX CAMOCTOSTENbHbIX MOHO-
rpau .

B Hamneil paGore M3ydaroTC BOIPOCHl TEX-
HHKH, TIPOM3BOJCTBEHHOH OpraHu3auuH, Co-
1MAJbHOH CTPYKTYPhl H TOBAPHBbIX OTHOLICHHH
MeTaJIoIOBBIBAOILIer0 H MeTaJI000padaThiBa-
joutero pemecia japesHell Pycu. Bce 31H BO-
NECChl, B 3aBUCHMOCTH OT COCTOSIHUSA HUCTOYHH-
KOB, OCBCULIEHBl C Da3HOH CTeNEHbIO MMOJHOTHI.
[IIupe u3ydeHsl pa3sHOOGpa3HBIE BONPOCH TEX-

I'G. A. Puob6axkoB. PeMecno npeBHeit
M.—J1, Han-Bo AH CCCP, 1948, crp. 6.

Pycu.

HOJIOTHH peMecaa. [1oapo6HO H3yuena TeXHHKA
npousBoacTBa Oosee 40 BHAOB KeJe3HBIX H
CTAJIbHBIX H3ACJHH, H3yueHa TEXHHKa MeTas-
JIypI‘I/II/I, d TaKXe€ BOIpPOChl CroeuHaJJnu3alnnuH
PEMECJIEHHUKOB H MPOHU3BOJACTBeHHOH audde-
peHIHaLHH TOPOJACKOrO U JEPEeBEHCKOr'o pe-
Mecsd.

XpoHOJIOTHYECKHe paMKH Haimel paGoTbl
IX B.— cepenuna XIII B. 3a HHXKHIOW TpaHu-
Iy HaMH B3ATC BpeMa co3jaHus Kuepckoro
rocyJapcTBd, 3a BEPXHIOI — BpeMs HAILIECTBUS
MOHIOJIOB Ha Pycb, KOTOpoe NpHBENO K pas-
TPOMY APEBHEPYCCKOTO TOPOACKOrO peMeca H
PACXHILICHHIO DYCCKHX KYJbTYDHBIX 1l€HHOCTEH.

M3yuenue mpomecca 3apoxKaeHus JpeBHe-
Pycckoro MmeTamioo6pabaTHBaiolIeIo U - Me-
TaAIOA00BIBAIOLLETO peMecsa, T. €. BPEeMeHH
VII—VIIl BB., B maH Hallero HCCJAeLOBAHHA
He BXOAmJI0. JTa Tema TpebyeT OGOJbIoro ca-
MOCTOSITC/IBHOrO HCCHIETIOBAHHUS WHOTO MaTe-
puana. [Ipy 3TOM HyXKHO 3aMeTHUThb, YTO [Jd
MOJIHOTO paspellleHds 3TOro  BoMpoca Mbl K
HACTOSALLCMY BpeMEHH HMMEeM <€LIe OdYeHb He-
JOCTAaTOYHOE  KOJHUECTBO  APXEOJOTHUECKOTO
MaTepHaJa H H3yYeHHE ero IMpeAcCTaB/sfeT
BOJIbILHE TPYAHOCTH.

Pa6ora cocrouT H3 ueThipex yacreil. [Ilep-
Bas 4aCTh [OCBsIIlEHA HCTOpHOrpadHH BoOIpoCa,
HCTOYHHMKAM, METOJIHKE HCCJIeJJOBAaHUA K 0030pYy
NPOAYKIHH JpeBHEPYCCKoro Metasnnoobpadarhl-
Batolitero pemecsaa. Bo BTopo#i yacTH paccMmar-
pUBAeTCsd TeXHHKa METaJUIyprHu Kejesa H
cranu, B TpeTbell uacTH wH3Jaraercd TEXHHUKA
(dopMbI, KOHCTPYKIHH, TCXHOJIOTHST) MPOU3BOJ-
CTBa OPYMHH TPYyNa, OPY:KHS M PA3HOH YTBapH.
UerBepTast 4acTb TNOCBSLIEHAa H3YYEHHIO TO-
BapHOTO MPOH3BOJCTBA M COLHAJNLHON CTpPYK-
TYpbl pemecsa. Hakonel, B NpUIOXKEHHUSIX Ja-
Kbl TOAPOOHOE OMUCAHHE KY3HCUHOrO H CJIecap-
HOrO WHCTPYMEHTa M TIOJIHOE OITHCaHHe BCex
MHKPOCTPYKTYpP HOC/EJ0BAIHBIX HaMu o0pas-
LLOB H3JeJHH.



IIEPBAA YACTD
UCTOYHHKHN U METO/JIUKA UCCJIEJTO0BAHUA

radanpal
JUTEPATYPA U UCTOYHUKU

Meranayprayeckas W Merajutoo6patathl-
Balolllas [POMbBILILIEHHOCTL jpeBHell PycH B
pycckoit ucropuorpaduu INpeAcTaBseHa AO-
BonpHO OecaHo !, [lepBBIM clenHaJbHbIM HC-
cJAEA0BAHHEM M0 HCTOPHH 006DabOTKH MeTajla
B npeBneil Pycu 6b1a pabora M. E. 3abenuna
«Q MeTananueckoM Npou3BoAcTBe B PoccHu no
konga XVII B.». Pabora nmenukom mNocBAUiena
M3YUeHHI0 JIpeBHEPYCCKOH yTBApH H YKpalle-
HHH, cOeNAHHBIX H3 IIBETHOTO M 6JaropojHoro
Metasiad. FcToudukaMu aBTOpy CHYIKHIA Kak
IINCBMCHHBIE, TaK H BellleCTBeHHbC I[aMsTHH-
ku. OcHoBHasi yacTh pabGoTLl  IIOCBSLIEHA
XVI u XVII BB. [ipeBHeiimiasg smoxa X—
XV BB. ocpeilleHa OucHb KpaTko. Ilpm omuca-
HHY HCKOTOPBIX IOBGJHPHBIX H3/I€JMH  aBTOp
MHOTAa aHaJH3UPYeT TEXHOJIOTHIO HX H3rOTOB-
JgeHust 2,

B 1866 r. suiusa B ceer kuura H. §. Apu-
ctoBa  «IIpOMBIIUIEHHOCTh  JpeBHeH Pycu».
B kHuure naHa CBOLKA IHCHMEHHBIX HCTOUYHH-
koB X—XV BB. 0 3eMIefeNinM, peMecye H
Topros.e. MarepuaJ MO OTAEJbHBIM TeMaM BO
BPDEMEHH  PAacCMaTpUBAeTCsl HEPaCUIeHEHHO,
cpaszy ¢ X no XV BB. DONbIIHM AOCTOHHCTBOM
KHUFH SIBHJIOCH TO, YTO TMUACbMEHHble HCTOYHH-
KH 110 peMeciy, TOProBje H 3eMJeNeuIo bl

! HcropHorpadus JApeBHEPYCCKOLO peMecsia B Le-
nOM  JIOCTATOUHO mOApPoGHO H3AOKeHa B pabote
B. A. Pu6akoBa «Pemecio jpesueit Pycu», Mo>TOMYy
MBl OCTaHOBHMcsA JIHUIIb Ha pafoTaX, NOCBAIICHHBIX
ClleNHANbHO MeTajJaM HJId MeTaJnoo6paaThiBalomeMy
IPOU3BOJACTBY.

2 Y. E. 3a6eann O METAJTHYECKOM TPOH3BOJ-
ctoe B Poccun mo komua XVII meka. 3PAO, CII6,,
1853, 1. V, c1p. 3.

COGpaHbI JAsd CBOCro BPEMCHH I1IOUTH HCUEPIlbi-
Baoue. [IpuBeneHHple aBTOPOM NHCHMEHHbLIC
HCTOUHUKH TOBOPDHUJH O BBICOKOM Da3BHTHH
JIPEBHEPYCCKOrO pemecya, HO KOoTJa ApHCTOB
nepexoAus K OOIUMM BBIBOLAM H 3aKJIIOUCHH-
IM, OH H€ MOT OTKa3aTbCfl OT TOCHOLCTBOBAB-
e TOTJa HCTOPHUECKOH CXEMBI, Th¢ BCe 00Db-
SICHSJIOCh TOPrOBJIEH W COBCPLICHHO HE [10-
MyCKaJoCch MECTHOe Mpou3BOACTBO. Bot, Ha-
NpUMED, KaK pPe3MHPYeT ApHCTOB TIJaBy O
JKEJIE3HOM POU3BOACTBE: «Bce 3TO NPHBOIMT
K 3aKJIOUEHHIO, UTO B JpeBHEe BPEMs H3 JKe-
JesHOH pyjael, moObBaemMoit Ha Pycu, npu-
TOTOBJISINY pas3JjHuHble BEIUY i JAOMAlIHEro
00HX0/1a, 3eMJIeCAbUCCKHE OPYAHs, IIJIOTHH-
YeCKHe HHCTPYMEHTHI H BOMHCKHE BOODY2KCHHS.
Xors pycckue q0 XV BeKa N0Jb30BAJHCL HHO-
CTPAHHBIMH JKEJC3HBIMH H3ICJHHSMH HJIH Belld-
MH, BBIIC/JBIBAEMBIMH KY3HeLaMH-HHOCTPaHLa-
MH Ha PycH, HO 3TH H3Ae/HS PACIPOCTPAHEHB!
ObIJIH He BO BCeX MeCTHOCTAAX H He BO BCEX
Khaccax o6LiecTBa, a JPeUMYUIECTBEHHO Y
BBICIIMX JIHIl. [J1aBHBIM 06pa3oM IKeJe3Hbie
Belld B 06OpOTE MacChl HAPOJAHOH OBLIH pyc-
CKOTO MacTepcTBa, MOXKET ObITb MeHCe HCKYyC-
HOH BBUIEJIKH, CPaBHHTEJILHO C paboTaMu Uy
JKHX MacrepoBs !,

3HauuTeJAbHBIM 1UIArOM BIepef B H3YUEHHH

JIPEBHEPYCCKOTO  METAJIIHYCCKOrO  IPOH3BOA-
CcTBa HABHACHE BBIXOA B 1875 TI. KHHTH
M. . XmbipoBa «MeTajjbl, MeTa/JINUECKHE

H3leJusi W MHHepasabl B ApeBHel Poccum».
Kuura 6bima npaypoueHa K IPasSHOBAHUIO

1H ApucTtos. IlpoMHIUIeHHOCTD
Pycun. CII6., 1866, ctp. 117.

JIPERIICH



8 HCTOYHHKH H METOJHKA HCCJIEAOBAHHS

cronetTHss ['opuoro uHctHTyTa. Fcropus Me-
TaJJINYECKOTO TPOU3BOJCTBA pacCMAaTPHUBaeTCH
IO Ka)kIoMy BEKy B OTHCJBHOCTH, HauHHasd C
IX B. B paBore XMBIPOB HCIIOJIb3GBAM <OBPaH-
Hble ADHCTOBBIM NHCHMEHHBIE H3BECTHS H YIKE
NOSBHBLIKECA K 9TOMY BDEMCHH apXeoJoruue-
CKHH MaTepuasn. BbIBOAB, KOTODbIE Jesad
XMBIpOB K3 0630pa NHCHMEHHBIX H BellECTBEH-
HBIX HCTOYHHMKOB, ObIH OoJice OGBEKTHBHHIMU
u nepenoBeIMH, 4yeM y Apucrosa. Tak, nepe-
YHCHAA KEJE3NbIH HHBCHTapb ApeBHe#H Pycw,
XMbIpoB mHCAN: «BCce 3TO BhHIAEABIBANH Ma-
crepa, HaspiBaBIUHECd kopaau»'. Miau B npy-
roM MeCTe, OIUChIBAf OpYKMe M, B YaCTHOCTH,
meqd, XMbIpOB oTMeyas: «Meun 3TH MOruIH
FOTOBHTLCS H3 JKeJe3a, KOTOPOe BBINETbIBANOCH
M3 DYJ, KOTODblX He MaJio B CeBeDHOM 4Yacru
Kuepckol M BOCTOYHOH  uyacTH  BoswH-
ckoi ry0.» % Jlasas o0G30p COCTOSIHHA MpPO-
muusendoeTH  IX—X BB, XMbipoB nHcat:
«Pycckne caaBsiHe, MO TOH LMBHIH3ANHH, Ka-
Kafg yxe Obula y HHX, CTOSJIH OTHIONb He
HH3K€ NPOYHUX €BpONeHieB» 2.

IIpaBna, MHOTHE M3 NOROGHLIX 3AKMIOUEHHH
XMBIDOBA 4aCTO HE MMEJNH IPOYHBIX JOKasa-
TeJILCTB, YTO €[Ba JIM MOXKHO CTaBHTh aBTODPY
B BHHY, TaK KaK HAaKONUBIIHUHCA K 3TOMY Bpe-
MEHH apXeOJIOrHYecKHH MaTepuas He ObLT 10-
CcTaTO4YHO HayyHo oGpaboraH, a cam XMBIPOB
He OB apxeosoroM. TeXHOJOTHYECKHX BOIPO-
€OB B CBOeH paGore XMBIDOB He€ 3aTparHBall.

B mocnepymoliee npeMs B paforax KpymHHIX
PYCCKHX apX€oJIoroB BCerfa MMEJIHCh pasje-
JIbI, NOCBSILIEHHbIE XaDaKTEPUCTHKE H Jaxe
pas3bopy TeXHHKH TOTO HJIH HHOIO peMecJa,
HO HCTODHYECKHE BBLIBOJIBI M3 BCETO H3JOXKe-
HHS OYeHb YacCTO BaKAHYMBAJHCL TEM, 4YTO
4BTOD 34fBJAMJ: H3YyYeHHBIH WHBCHTAph B CBOEH
Macce sdABJseTcsi INPHBO3HBIM. Kak DpuMep
MOXHO IPHBeCTH BBIBOABI KPYyNHeHllero pyc-
ckoro apxeosora A. A. Cnuusima B paGorte
«Toprosuie nytn Kuesckoil Pycu»: «B pyc-
CKHX KypraHaxX H Ha TOpPOAMIAX HAaIUHX X—
XIII BB, HeNpeMEHHO JOMKHBI 0OKa3aThCH
BELIH 3alalHOTO [IPOHCXOXKJEHHA, KaK H3
KeJle3a, Tak ¥ M3 JpYrux Marepuanos, K co-
KaJIeHH0, MBI [IOKa He B COCTOSIHHH HX BHI-
JIeJINTh H3 OOLIEro apXxeoyloTHYECKOrO HHBEH-
rapa. BoaMmoxno, 4To ¢ 3amana mayr npenve-

' M. O XMuipos Meranan, MeTaJIHUECKHE H3-
fenusd B MuHepansl B japepuedt Poccuw, CIIS., 1875,
eTp. 32,

2 Tam xe, cTp. 33.

? Tam ke, crp. 35.

Tbl BOODYXKEHHS, B BHAC TOIOPOB, JPOTHKOS,
CTpeJI, NUJISMOB, MeYeH, a TakXe 3aMKH, YIH-
Jid, LINOpel, sIIHKH, Beapas !, K nagee:
«C yBEPeHHOCTBIO MOXHO CKAa34Tb, YTO GIECH
KHEBCKOE KeJ/e30 [0 JOPOroBH3HE CBORl He
Morac uMmeTb cObita; Ha Ogre u Bouare 6oiio B
XOly GoJjiee NEINeBOe KEJIE30 LIBECKoe, HAY-
uiee yepe3 Howropox, a Moxer ObiThb 4ypes
HBuny u CmMoseHcks 2,

JlMmb  MHOTJA [enajiuCh HeonpeaefeHHble
BBIBOJIE, YTO HaCeJleHHe, OCTABHBLICE H3YUYEH-
Hbl¢ MaMATHHKH, OBLIO 3HAKOMO ¢ KOBKOH Me-
TajNa, JENKoH TOpHmIKOB M T. 1. MsyueHnem
XK€ TEeXHOJIOTHH MeTajoodpabaThiBaroiero
pemecsia TIOYTH HHM OJIHH aBTOP HE 3aHHMaJcd.

HoBbrii 3Tan B H3yueHHH CJaBSHO-DYCCKHX
LPEBHOCTEH Ha4ajCcsi C  BHIXONOM  KHHTH
b. A. Punbakoba «Pemecio npesreli Pycuo.
Otum tpynom B. A. Prifaxos mpousBes nox-
JIHHHBIH MePeBOPOT B CTAPBIX NPENCTaBJICHHAX
0 XOJe PasBHTHA DYCCKOH KYJbTYPHl U paspy-
UIMJ BC€ HAaTPOMOXK/JEHHA AaHTHHAYYHBIX A0-
MBICTIOE -0 MaTePHAJBHOH KYyJbType JpeBHeH
Pycn. HF3yunB Ha OCHOBE MapKCHCTCKO-JeHHH-
CKOH METOJOJIOTHH HCTODHYECKOrO0 MaTepua-
JIH3Ma OrPOMHOC KOVIMYECTBO apXeOJIOrHUECKO-
TOo Marepyajia H IPHMCHHB OCTPOYMHLIE Me-
TOJBL er0 HccoJenopanus, B. A. Prifiakon cne-
Jan psjl BaXKHEHIINX OOIIEHCTOPHUCCKHX Bbl-
BOJIOB, MOKasaJ CcaMOOBITHOCTb PasBUTHsI pyc-
CKOH KyAbTYDhl, BCKPBLT NPHUYMHBI 0G6pa3oBa-
HHSl NIPEBHEPYCCKHX TOPOMOB, pPAa3HOCTOPOHHE
I0Ka3aJ BLICOKYIO TeXHHKY peMeca.

3naunresnpHoe MecTo (bl crp.) oTBeneHo B
paboTe H H3YYEHHIO Ky3HEUHOTO peEMecad Ho-
MOHTONCKOH PycH. ['oponckoe u pepesencxoc
pemeciio B. A. Pri6akoB uayuaer pasaenbHo.
B sTtux paspenax nogpoGHO H3ydYeH MICTpY-
MEHTAapPHH KY3HE€YHOrO pemecya, clenan o0-
CTOATENBHLIH 0030D KCJAE3HBIX H3JENMA U Ha-
MeueH DS BOIPOCOB TeXHOJOIHH IPOH3BOJA-
crBa. Mayuas Bce JpeBHepycckHe pemecha,
B. A. PbifakoB, NpH U3YYeHHUH TEXHOJOTHH
Ky3HEYHOTO pemecsia, OTpaHuYuiIcs Mopdoso-
FHYECKHM H3Y4YCHHEM MDOAYKIHH 3TOTO pe-
MeCjla, B CHJAY 4ero MHOTHE€ MOMEHTbl TeXHO-
JIOTHY MPOH3BOACTBA OCTANHCh HE OCBEIUEHHLI-
MH. ABTOp 3TC XOpOILO BHJeN CaM H CYHTasd,
4TO [Asi 60Jiee HOJHOrO paspelieHHs TeXHOIO-
THYECKHX BOIIPOCOB Ky3HEUHOTO pemecja He-

VA, A, Couuwmau ToproBue nyru Kaesckoh
Pyen. C. @. TlnaToHORY YyYeHHKH, ADPY3k H TOWHTA-
rean. CII6., 1911, crp. 241,

2 Tam wke, crp. 251



JIHTEPATYPA H HCTOYHHKH i

O00XOIUMO IPUMEHATh CHELHAJbHOE METAaJIO-
rpaHUIeCcKOe HCCJAEJO0BaHHE apXeoJOTHUECKOTO
MarepHaJa .

Pa6ora B. A. PnifakoBa HaMeTH1a IyTh
JajibHedlllero H3yueHHs] DYCCKHX JIPEBHOCTEH,
HanpaBuB €ro IO JIHHHH DPACKPBITHSA H GoJee
IOJHOTO H3YY€HHS OCHOBHOIO MCTOUHHKA —
CaMOH apXxeOJIOTHUECKOH BeIIH.

Hama pa6ora no HCTopHH Merannocofpaba-
ThIBAIOUIETO H MeTaJJIOLOOBLIBAIOIIETO peMec-
Jla OCHOBAaH4 Ha IMOCHJAbBHOM H3YUEHHH IIHCh-
MEHHBIX H, IVIaBHLIM O0pasoM, BeLIeCTBEHHLIX
HCTOYHHKOB. Kpome TOro, HaMH Obl1 HpHBJIE-
YeH 3THOrpaHUuUecKUil MaTepuas [0 PYCCKOH
KyctapHol npombiistenHoctd XVIII—XX BB,

CJlenyer 3aMeTHTb, 4TO NIHCbMEHHbIE M BeIle-
CTBEHHble HCTOYHHKH BecbMa HepPaBHOMEpPHO
OTPa’KaT HCTOPUIO KY3HEYHOTO NPOU3BOJCTBA.

B neronucax, rpaMoTrax W JPYTHX MHCHMEH-
HbIX NaMATHHKaX JApeBHeH PycH u3BecTHsa O
Ky3HCUHOM pemecie HOCAT CJAy4YalHbIi Xxapak-
Tep. B HHX MBI MOXKeM, Hampumep, HHOT/Ja
HAaHTH HAa3BaHHE KAKOro-HHOYIb <«IKEJE3HOTrOo»
OpPYJAHs TPyHA, OPYXHS M HHCTPYMCHTa HJH
yIOMUHaHHe O Ky3Hele-BOWHe, norutlueM B
6oro. Muorma BcTpeuaeTcss NpOH3BOACTBEHHASA
TCPMHHOJIOTHS. DBcerpeuaercs oHa yalle B
XyILOXECTBEHHOH JHTepaType, HalpUMep B
«CnoBe o Ilonxy Hropese» uau «Cuaose Jjla-
HHNJa 3aTOYHHKAa».

Hekoropole cBeleHust 0 Ky3HEUHOM peMecse
™Mbl HAXOAMM B H3BECTHUSIX BOCTOYHBIX aBTOPOB
0 cnaBgHax. HanGonee LeHHBIMH SBJIAIOTCH
U3BeCTHA XopesMuHckoro yueHoro XI B. Ada-
Bupysu.

JLOBOJILHO HHTEPECHBIM HCTOUHHKOM AJIsI BOC-
NpoH3BeNeHHA TeXHHKH peMeciaa X—XI BB.
aBasgercs TpyA Teoduna «Schedula diversarum
artium». Ho B nenmom jis uCTOpHH pemecsa H
OCOGEHHO IJI1 HCTOPHH TE€XHHKH METaJsllypru-
YECKOro ¥ MeTamnoofpabaTbiBAIOILETO NPOUS-
BOJACTBa OJHH NHCbMEHHble HMCTOYHHKH COBEp-
LIEHHO HeJO0CTaTOYHDI.

Tonbko Ha OCHOBAHHH Pa3HOCTOPOHHETO
H3YYEHHS] apXeOJIOTHYECKHX NaMATHHKOB B CO-
YETaHMM ¢ ITMCbMEHHBIMH HCTOYHHKaMH MOKHO
BOCIIDOM3BECTH TEXHOJIOTHIO  KY3HEUHOro H
MeTaJJIYPrHYeCKOro IMpOH3BOACTBA H CIEaaTh
HEKOTOpLIC BLIBOJbLI O NMPOH3BOACTBEHHOH M CoO-
nMaJbHOH OpPraHM3alMH peMmeca.

Mayyaemas HaMu 310Xa XOCTAaTOYHO MOJIHO
npeacTaBjgeHa apXeoJIOTHUCCKUMH NaMATHHKA-

'B. A. Pumb6axkos. Pemecno npesueii Pycu.
M.— JI., Usn-so AH CCCP, 1948, ctp. 228 n 237.

mu. [lepBoe mecTo 37eCh NPHHANIEKUT JPeB-
HepycckuM — norpebenusM.  Kypramnr [X—
XIII BB. coxpaHHIH 00 Hallero BpeMeHH Je-
CATKH ThICAY BEILCH, CPElH KOTOPbIX GoJbluasg
YaCTb NPHXOAHTCA Ha MAOJIO <«XKEJIE3HOTO HH-
BeHTapsa». Hemaso HaxogoKk COXpaHUIH Ham
H JIPEeBHEDYCCKHE Topoja H TI'OPOHIILA,

Tosbko H3yyast caMylo NPOAYKIMIO Ky3Heu-
HOTO pEMeCia M HHCTPYMEHTHl, KOTOPBIMH OHA
H3rOTOBJAJNACh, Mbl MOJKEM BOCIIPOH3BECTH
TE€XHOJIOTHIO JPEBHEPYCCKOIO MeETaJIHYECKOTO
NPOM3BOJCTBA M JOCTATOYHO IMOJHO [Ipej-
CTaBHTb BBLICOKYI0O TEeXHHUECKYIO KYJbLTYPY
ApeBned PycH, CO3LaHHYIO DYCCKHMH JIOAbMH
B 310Xy 00pasoBaHHA DYCCKOTO TOCYIapCTBa.

Apxeosorudeckuii Marepuas, SBJASIOUMECS
OCHOBHBIM MCTOUHHMKOM CBeJIeHHH O peMeciie H
€ro TexHHKe, TpebyeT o0Co00ro noaxona H
ClieNHaNbHO pa3pabOTAHHOH MCTONMKH IS
OBJIA/ICHHsI 3THMM MaTepHajJoM B IJaHe pas-
PeIIE€HHs TeX HJ/H HHBIX KOHKPETHBIX BOIIPOCOB
HCTOPHH peMmecia.

B coBerckoifi apxeosiornueckofi Jjureparype,
HanpuMep, MOCTATOUHO XOpoLio paspalorana
M€TOIMKA OATHPOBKH BelleH H ILedblX apxeo-
JIOTHYECKHX KoMILmekcoB. B 1926 r. I1. I1. Edu-
MEHKO BIEpBble INPHUMEHHJ JJs1  TaTHPOBKH
MOTHJIbHBIX ~KOMILJIEKCOB  CTATHCTHKO-THIIONO-
THYECKHE MeTOH, HAa3BaB €ro «METOJOM KYJIb-
TypHo# crpaturpaduu» !. [Tosnuee A. B. Ap-
IUXOBCKUH B pabore «Kyprausl Bsiruueii» Tu-
[IOJIOTHYECKHHA MeTOR KJaaccCHMUKAIHH BelleH
COY€Tal C METONO0M HX Koppensinud 2. Ho Me-
Tomn! II. I1. Edumenko u A. B. Apuuxonckoro
SIBJISIIOTCS NPHIOAHBIMH TOJBKO IpH 06pasoT-
K€ MOTHJbHLIX HHBeHTapeH. HecpaBHenHo
TpyAHee mnopgaercs oOpaboTKe TOpPOIUIICH-
CKHI MarepHadJ.

Meroa TexXHONOTHUECKOH TOXKIECTBEHHOCTH
LJIsT ONpPe/IeIcHHS] CHHXDOHHOCTH BelueH s
STHHUECKHX H HCTOPHKO-reorpaduueckux H
HHBIX IIOCTpOEHHH paspaboran b. A. Pubi-
6akoB. Ero MeTox HCXOOUT H3 TEXHOJIOTHUE-
CKHX OCOOE€HHOCTEH H3TOTOBJICHHS BEILH M OJH-
HAKOBO TPHTOJEH KaK AJsl KypraHHBbIX, TakK H
BJisl TOPOJHIIEHCKAX MarepuajoB. CylIHOCTH
METOAAa CBOAHTCA K CaeaymouleMmy: <«Cpeau
MHOTHX BellleH OQHOro THNA, GJH3KHUX I10 pa3-
Me€paM, PHCYHKY, CHJY3TY, BO3MOMKHO OTHICKaTh
Bellid, OTJIHTble B OJAHOH JIHTEHHOH (opme

V11, IL E buMeHKo. PsAsaHCkHe MOrHADHHKIL
Marepuanst no stHorpaduu. JI., 1926, T. III, Bbim. 1

2A. B Apuuxosckuii. Kyprans BsaThueh. M.,
1930.
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HJIH BbLIOHTBIC OLHHUM H TeM 3KE IITAMIIOM,
Hna ycranossienus sroro HeOBXOLUMO COBMa-
AEHHE DEIUUTENbHO BCcex eratiell conocTapJige-
MBIX Bemedl. IlyTeBognyo HuTb moOMeT 1aTh
KakOH-HUOYAb  gedeKT  JHTeHHO bopMbI,
MaJlefililee IPOXKAHHE pe3lia macrepa, pesaBille-
ro GopMy (H3JIOKHHIY), TAK KaK 3TOT aedext

nofoGus, B. A. Pui6akos, KpoMe yTOYHeHus
AaTHPOBOK TOPONCKHX M KyPraHHBIX HHBCHTA-
peft, GrecTsile PA3PeIIHT TakkKe BOIIPOCHI pac-
IPOCTPAHEHUS H COBITA NPOJAYKIMM TOPOICKHX
H IePEBEHCKHX IOBEJUDOB.

Menee paspaGoranHO#i ocTasach METOIHK A
HCCJICIOBAHHS apPXCOJIOTHYECKHX MaTepHaJioB B

HeH306exkHo GyLeT MOBTOPEH Ha Beex OTJIHBKAX, [JaHE HBYYCHHS TEXHOJNOTHH H3TOTOBJICHHS
BBILICIIHX U3 JaHHOH (OpMBI» !, Belel.
IIpumensis  sroT MeTon TexHosormueckoro
I'ilTABA 11
METOINRA UCCJIIENOBAHUA
Breiinee, mopdomornyeckoe HSYUCHHE NIDE/l-  DHKO-TEXHHYECKHX H  apXeOJIOTHUECKHX pa-

METa He BCEr1a MONIO PaCKpPBITh TEXHHKY €ro
NpOU3BONCTBA., Eciin B M3MeMAX H3 IIBeTHBIX
METaJINIoB, H3TOTOBJIEHHBIX TEXHUKOH JIHTb,
IITAMITOBKH HJIH YEKAHKH, €Ie MOMKHO Ha-
METHTb OOIIHE YEpPThl TEXHOJOTHH HX [POH3-
BOILCTBA, TO B U3NCIHSIX M3 XKeJIe3a H €ro yrie-
PONUCTOTO CIJIaBa -— CTAMH, AOXOMSIUX 10
Hac Bcerga B KOPPO3HPOBaHHOM BHZIE, MOPHO-
JIOTHYECKOE M3yUeHHe NPEAMETa O TeXHHKe Ipo-
H3BOACTBA MOYTH HUYErO HE TOBOPHT. [lo-
Kanyt, kpome GOPMB NpeaAMeTa, T. e. BHell-
HeHl KOHCTPYKUHH H3MeNHS, Mbl HHYCTO ycra-
HOBHTb He MoxkeM. Ham ocraercs Heussecred
Marepuas (xkeseso, CTajgb, YyryH), €ro npo-
HCXOXKICHHE, HaM HEeH3BeCTHbl GOVIbUIMHCTBO
SJICMEHTOB MEXaHHYECKOH M TeNIoBOA o6pa-
GOTKH (CBapxa, MasiHue, IIeMEHTAIHS, 3aKAIKa
H T. I); MOSTOMY B HAaCTOAIICH paboTe Mbl
AJIsT A3YYEHHS TEeXHOJIOMHMH H3TOTOBJEHHS TOTO
HIH HHOTO H3MIeJNHS H3 UYepHOro Merasuia
[IPAMEHHJIH KOMILJIEKCHBIE MEeTaJJIOBEIUCCKU Y
aHasma, 4

“fAJ OTOOPDAHHBIX HAMH <IKEJE3HBbIX>»
JHHA GBI MOIBEPTHYT MHKPOCTPYKTYPHOMY, Ma-
KPOCTPYKTYPHOMY, PEHTTEHOCTPYKTYDHOMY U
CNeKTPAJbHOMY aHa/iu3aM M ObUia U3MepeHa
TBEPAOCTb H MHUKDOTBEPAOCTb MeTasjaa 3T

. - : TI03BOJIH.1A

HaM pagpelinTh GOJbIIHHCTBO BONPOCOB TeX-

HOVIOTHH [pEBHEPYCCKOTO NPOH3BOACTBA OPYIHil
TPYda H OPYKHS.

[Ipexne wem mepeiith x omucanwmio Hameir

METOAMKH HCCJICJOBAHMS, OCTAHOBHMCSI KODOT-

KO Ha HCTODHOrpaHu 3TOrO MeToqa B HCTO-

'B. A, PuiGakon. Pemecsio apesues
M.—JL, 1948, Uaa-s0 AH CCCP, cTp. 29.

Pycn.

borax.

Hanpumep, B 1914 r. B. B. [ony6uos B
cTaThe «OKOBBI Gospuna Muxauna Hukurtmua
Pomanosa» ! nns pokasaresnbersa O HHHO-
CTH OKOB HCIOJIb30BA [BA MHKPOCTDYKTYPHbIX
aHajiM3a MeTania 3THX OKOB. AHasiuspl mpo-
H3BoMUIHCh Ha IlepmckoMm mymeunom 3asome
B 1911 r. Hcenenosareny, 00HapYKHUB 101
MHKDOCKOTIOM (DEPPHUTHYIO ¢ HeGOJbLIAM KO-
JAHYCCTBOM MNEPJIUTA CTPYKTYPY C HITAKOBBIMH
BK/IIOUECHHAMH, cleNatd 3ak/aoueHHe: <«Hajmo
ojaraTh, 4TO OHH CHACJAAHBI H3 KPHYHOTO Ke-
JI€32a, TMOJYYEHHOTO M0 BCEH BEPOSITHOCTH U3
BeCbMa  (hoCopHCTOrO uyryHa... OKOBBI He-
COMHEHHO CTAapUHHOTO TNpPOHCXOKIEHHS H SB-
JISTIOTCS MOAJIMHHBIMH oKoBaMH Mux. Huk. Po-
MaHoBa» 2. TOJIbKO TeHIEHIHO3HOCTb UCCIe10-
BATE/I U 3aHHTEPECOBAHHOCTh B pafoTe mepM-
CKOro  ry0epHATOpa TIO3BOJIHIH HHXKeHepaM
ITepmckux 3aBonoB, kcTaTH CKasaTb, COBep-
LWICHHO HE 3HAIOUINM HCTOPHH JKejeda (nepe-
ACTbHOE xene30 jis konua XVI B.??), cre-
JlaTh TAKOE 3aKMI0YeHHe, H60 deppuTHO-TIep-
JIUNTHYIO CTPYKTYDPY C LWWJIAKOBBIMM BKJIIOUEHHS-
H MOXCT UMeTh MeTaJsJl u3JelHil HauHHas C
I ThicAueseTHs 10 H. 3. M KOHuas KyCTapHOH
IpOoMBILIIeHHOCThI) XIX B,

Yxe B copeTckoe Bpemsi, B 30-X rogax, no-
ABHJIMCb PaGOThl, B KOTOPBIX aBTOPHI IbITa-
JIUCh MDHUBJIEYb METAJLIOTPaGPHYCCKUH AHaau3
AJIS ONPEIeJHHST TEXHONOTHH HCCJEeTyeMOro
npeamera.

B 1932 r. 6buia ony6aukoBana HeGoJbiasi
pa6ora, aBTOPHl KOTODPOH — MeTalnoBer npo-

1B. B. Toay6uos Oxosyl GosipwHa ‘Muxauna
Hukurtuua Pomanora. MAK, poim. 53, 1914, ctp. 40.
* Tam xe, ctp. 6.
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deccop I1. d. Canbaay u corpyanuk TAUMK
A. ®. T'yuipHa — Ha OCHOBAHHH MeTaJlIoTpa-
(pHueCKOoro aHaiu3a ONHCAJH TEXHOJOTHIO U3-
FOTOBJICHUA OAHOH O6pOoH30BOH ¢QuUrypHol oOy-
JaBKH ¢ KaBkasza ot Hawana Il Thicsuemerus
O H. 3.!' DTo 6BUIO JOBOJBHO YAa4HOE CO-
JAPYKeCTBO apXeOJIOTMH C MeTaJJIOBEIEHHEM,
HO, K COXKAJICHHID, OHO 3THM Ke HCCJCAOBAHH-
€M H OKOHUHAOCH 2,

B 1935 r. b. E. [deren-KoBajsesckuit npu-
BJICK MeTaNJorpaduuecKui aHaau3 avisl TEXHH-
YeCKOH HHTEPNPEeTALHH HECKOJbKUX MKENe3HbIX
peIMETOB 3.

AnaJsu3 npou3BOMIICA HHXKeHepaMu B Ja-
Gopatopun 3apofa «KpacHblii wMeTannauct» B
Jlenunrpane. MccienoBano 6buto 4 mpeaMera.
Ha tpex npeamerax 6buio 06HAPYKEHO OOLIY-
HOe (eppUTHOE CTPOEHHE M Ha OJHOM — (ep-
PHT C [CPJIUTOM,

B 1949 r. ony6aukoBas HeGOoJbIIOH OTPLIBOK
U8 CBOeH paboThl MO MCTOPHH KY3HEUHOTO NPO-
uspogactea B CCCP . C. Tonunpx 4. B pa6o-
Te OblA TNpPHBJCUEH MeTajorpaduyecKui ana-
JHU3 KOJMBYYKHBIX KOJCI, Ha OCHOBAHUH KOTO-
pOro aBTOp BOCCO3laeT TEeXHHKY IIpOU3BOIL-
CTBa KOJIbUYT.

[TpuGeran kK MeTasIOrpaPUUECKHM aHaJH-
3aM opyxuesen B. B. Apenar®, NbiTaBUIHACS
UCIIOJIB30BaTh UX JUIA TOAKPENJeHHsT HOPMaH-
CKOH TEOpHH.

Mruorue aBTOphi 32 pyOCKOM, B OCHOBHOM
METAJIJIOBEAB W HCTOPHUKH TEXHHKH, TOXKE NMpPH-
MeHaIH MeTajmjorpaduio A HCCJICIOBAHHS
OTACNbHBIX apXeOJOTHUECKHX IPeAMETOB.

HeckoJbkO aHaJH30B  [OPEBHErO  XeJjesa
chesiajg HeMeUKWH MeTajuloBen [aHemanH ©.

ITI. . Cannnay u A, @. 'ymuna. [Ipume-
tienne MeraJsuiorpaduun B apxeosiorud.  CooOuieHHus
TAUMK, Ne 3—4, 1932, crp. 49.

2 DTHMH &€ aBTOpaMH ObUIO [1POH3BEIEHO HCCJICAO0-
BaHHe ellle HeCKOJbKHX MEeJIHbLIX H 6DOH30‘BbIX npemi-
METOB, HO Pe3yJbTaThl HCCJAEIOBAHHA HE ObLIH onyO6JiH-
KOBAHBL.

8 A. A. Heccen, B. E. Jderen-Kosaaes-
ckWui. M3 wucropun pgpesreil meTaamyprin Kapkasa,
1935,

4+ 9] C. Toanuns H. HoBropoackHe OpYHeHHUKH
X1II—XVI Be. Bectnux mamnnoctpoenns, 1949, Ne 10,
crp. 69. 1. C, I'osHUBIHEIM UPOH3BENEHO MeTaJJorpa-
@qu‘cxoe HCCHeqOBaHHe OKOJO 20 KeJle3HBIX H 6[)011‘
30BBIX OpeaMeros, nofobpanHbix emy I'MM, Pesyibra-
ThI HCCNEAOBAHHSA elle He OHyﬁJ’[HKOBaHbI.

5B. B. Apeunt. O TexHuke JApeBHero K/IHH-
KOBOro nponsaoﬂcrsa. AprB UCTOPHH HAYKH U TexXHH-
K, BLiO. 8, M., 1936, crp. 161.

6§ H . Hancmann. Metallographische Untersu-
chung... Eisenfunde. Oslerreich, Zeitschr. . Berg-
und Hittenwesen. 1914, Ne 62, crp. 183.

JlBa HHZAMCKHX Meda ucciaenoBaa B 1927 r.
He#iman !, ®panunysckuit metasngosen Ilapab
@dpemon NpoH3Bes MeTasorpadHieckue Heclie-
JIOBAHHS TpeX TONOPOB MEPOBHHICKOIO BpeMe-
HH %, AHrIHHACKHE HCTOPHKH TEXHHWKH, [pH
BJICKAsA MCTAJJIOBELOB, TPHMEHWJH MeTaJlIo-
rpauuecKkufl aHaju3 MPH HU3YUEHHH €TUIeT-
CKOTO M CHpHiHckoro xkene3a. Hanpumep, Kap-
nenrep v Po6epTCOH NMpOHM3BEaH aHalH3 ABYX
HOXeH M OJHOTO MHCTPYMEHTa M3 PaCKOIMOK
[Turpu B Erunre . Baunucrep B pafore no
HCTOPHH  JPEBHECTHIETCKON METaJIypTHH
cllesiaJl HeCKOVIBKO MeTaJiorpadHyeckux aHa-
JIH30B LBETHOrG MeTraja *.

Bo Bcex nepeuncseHHblx paorax, Kak pyc-
CKHX, Tak H 3apybGe:kHbIX aBTOpPOB, MeTan-
JorpaHUCCKOMY HCCJASLOBAHUIO ITOABEPraJinCh
€IMHHUHbe MeTaJlJIHUeCKHe IpeAMeTbl TOro
HJAH HHOTO HCTOPHUECKOTO nepuojga. ¥ OGovb-
LIIHHCTBA aBTOpPOB (popMasbHBIA MeTaIorpa-
¢uuecKuil aHanu3 GblJl OTOPBAH OT APXEOJOTH-
YeCKOH H HMCTOPHUYCCKOH 3HAYMMOCTH AAHHOTO
npeamera. Y BroviHe€ NOHATHO, YTO HA OCHOBA-
HHH TaKoOro aHaju3a JABYX-TPeX CJy4YahHbIX
NpeaMeTOR  OblIO COBEPHICHHO  HCBO3MOXKHO
BOCIIPDOH3BECTH TeXHOJOTHIO 0OGpabOTKH Me-
Tajja U OHNPCACJNHUTL YPOBEHb TEXHHKH B TOM
nau WHOM obutecTBe. Takas 3anaya 10 cylle-
CTBY H H€ CTaBUJIACh.

TosbkO HCTOPHUECKHH MaTepHaJU3M ycTa-
HAaBJHBAET, 4YTO T[JIABHOH JBHKYIIEH CHJICH
Pa3BHTHs OOLIECTBA, ONPEAEJISIOLICH XapaKkTep
TOTO WJIH HHOTO OGIIECTBEHHOTO CTPOS, SRJISET-
cs cnocoO NpOM3BOACTBA MaTEPHAJbHBIX OJar.
«IDKOHOMHUYeCKHe 3nmoxH,— Muier K. Mapkc,—
pasJIHyalTCsa HE TeM, 4TO NpPOU3BOAUTCSH, a
TeM, KaK [POU3BOAHUTCHA, KAKHMU CDeACTBAMH
tpyna. CpencrBa TpyLa He TOJbKO MEpPHJIO
DA3BHTHS 4eJIOBeUeCKOH pabodell CHIBL, HO H
nokasartejb TeX OOIIEeCTBeHHBIX OTHOLIeHHI,
IIPH KOTOPBIX COBEpHI&ETCH TPYI» o

HamMu 656110 TPOH3BEASHO MacCcoBOE HCCHe-
JloBaHHe OOJIBLIOTO KOJUUECTBA OpPYAHH TPY-
8, OpYXKHS, PeMeCIeHHOTO  HHCTPYMCHTA,

I B. Neumann. Rémischer Damaststahl, Archiv
Eisenhlittenwesen. 1927, Bd. 1, Hf. 3, crp. 241.

2 (. Fremont Untersuchungen an eisernen
Schmiedstiicken... B, z. G. T. u. J, Bd. 18, 1928,
ctp. 161.

3H. Carpenter uu M. Robertson Metall-
ographische Untersuchung... B. z. G. T. u J,
Bd. 20, 1930, ctp. 181.

4 H. Garland a. C. Bannister.
Egyptian Metallurgy, London, 1927,

5 K. Mapxkec. Kanuraa, . 1, M, 1951, crp. 187.

’
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YTBapH U HPOYHX METAJJIHYE€CKHX H3JeJHH, OT-
HOCSIIIKXCSL IPH 3TOM K ONpejesleHHOMY MepHO-
Ay HCTOpHH Haumeld PoauHb, a HMEHHO KO
BpEMEHH JOMOHTOJLCKOH PycH, ATO MO3BOANIO
HaM caesath O0OOIIEHHE OTACJLHBIX Tex-
HOJIOTHYECKHX XAPAKTEPHCTHK (MCXOAHBIH Me-
TaJLJ, TEXHOJOTHsI U3rOTOBJICHHST — CBapKa, I1a-
siHUe, NeMeHTalMda U T. II., TepMHYecKas o6-
paGoTKa) Ha OCHOBE KOTODLIX MOYKHO ObIIO
CTPOHTb yKe (oJjiee IHPOKHC HCTOPHKO-TEXHH-
YECKHE U HMCTOPHUYECKHE BhIBOJBI.

OCHOBHOH U MAaCCOBBIH METON HCCJIE/IOBA-

HH B H3Y4Y€HHH TE€XHOJOTHH IPOM3BOACTBA —
37O _METANIOrp aQHUSCKUN aHasu3.

Merannorpapuueckne HCCIEN0BAHHA  (MH-
KPOCTPYKTYPHBIE H MaKPOCTPYKTYpHBIE aHaJsH-
3bl) aBTOP TNPOH3BOJUI JHYHO B Ja6OPATOPUH
mMertastorpagpun  HMuctutyra craaum  HEMeHH
M. B. Cranuna. B paGore Gosblioe yuacThe
PHHHMAJa JOUCHT Ka(eaprl MeTastorpaduu,
Kanaujaar rexnnyeckux Hayk E. B. Ilanuenko.
Pesynbrathl Halllero ucc/ieq0BaHUs H3J0KEHbI
B cratbe «)Kejne3nble W CTajbHble H3/JENHS
apesHeli Pycus L

Jaist anajqusa y Kamaoro HCCJIeQyeMOro Hs3-
Jenusi HaMH Bhipesascs ofpagel. B monas-
JsIIolled Macee o6pasiel Gpajauch Ha pa6ouci
YACTH H3JeJHST B TOMNCPEYHOM CEYEHHH (CM.,
Hanpumep, puc. 34, 55, 59, 105, 110 u T. 11.).
Tax xax GonburMHCTBO M3feNuil B CBOEH pa-
Gouefl yaCTH MPeACTaBJAAIOT COGON pexyllee
HAH pyOsililee Jie3BHe, TO UMD, CAeTaHHBIN
Ha ofpasue B IONEPEeYHOM CEYCHUH, BBISBJISLI
Hapbovlee MOJIHO BCIO TaMMy CTPYKTYp AAHHO-
ro M3jeJdss OT ocTpus jno obyxa kiumuka. Ha
HEKOTOPbIX o0pasuax LLIMQbl AejaJHCh B 1po-
ZLOJIBHOM CeUeHHH,

Ilpy MHKpOTpaBJIeHWH U MAKPOTPABJCHHH
Ha LLIA(E, B 3aBHCHMOCTH OT TEXHOJIOIHYECKO-
ro CTPOEHHSI H3JENHs, BBIIBHJIHCh 30HBI C
Pa3JHUYHBIMH CTPYKTYPHBIMH COCTaBJSIFOLIMMH
(CTPYKTYpBl  UHCTOTO  KeJae3a, CBapOYHBIX
LIBOB, MNEePEeXOJHBIX CJOEB, XeJe30yTJepPOoH-
CTBIX CIJIABOB — CT&JH B OTOXJKCHHOM HJH
T€PMHYCCKH 06paGOTAHHOM COCTOSTHHH H T. 1II.).
IIpn HancceHHH 3THX 30H Ha yepreX MHIH(a

VE, B. [Tanueunko u B. A, Konuud. )Keres-
Hble H CTaJbHBle M3ReNHs apeBneii Pycu. C6opwuk
«CtpykTypa W cBolicTBa cTtanu». M. 1951, crp. 5.

Ilonpsyloch caydaem BbIpa3HTh IMyGOKylo Gaaroiap-
HocTo E. B. ITaHueHKO 33 neHHble COBeTHI M IIOMOIIb
npH pabote aBTopa B JaGopaTopHu u 3aB. kKadenpo#
verasntorpaguu npod. B. I, Jiuswwuny, awbesHo pas-
pewnBuieMy  aBtopy paforars B JaGopaTOpHH  Ka-

heapbl,

06brano B Macwtabe 10: 1 MBI nosyyanu cxe-
MYy TEXHOJIOTHYECKOT'O CTPOEHHS TAHHOIO H3Jie-
Just (eM. puc. 35, 39, 56, 60, 106, 111 u T.1.).

JL51 IPOBEPKU OJIHOPOAHOCTH TeXHOWIOTHUE-
CKOTO CTPOCHHSI BCEr0 H3Jenusi (Je3BUsi) Ha
HEKOTOPHX mpeaMeTax obpasubl Ajast ULIHGOB
ObIH B3ATbl U3 PA3HBIX MeCT Je3Blf. Bo BeeX ]
3TUX CJIYy4asiXx Ha KaXJIOM OTHENbHOM H3JIEJHH
HJIHGBl TOBTOPSIIH OJIHY B TY 3Ke TeXHOJOTM-
YECKYIO €XeMy. ITO NO3BOJMIO HAM B Jdilh-
HefllueM Ha OCHOBaHMH ofHoro Huda Ha
OIHOM 06Gpasne TrOBOPHTL O CTPOCHHH BCei
paGouell yacTH (KJIMHKA) H3IeNHS. —

Jlas TpaBieHHs: MUKPOUIU(OB M MaKpO-
WIU(pOB Mbl NPHMEHSIIM B KauecTBe PEaKTHBA
S0 HBIH _DPACTBOD 430THOH KHCJAOTLL B CHOHDIC.
B orsenbubix cayyasix mif nomyuenns Gosec
YETKOH CTPYKTYDH NPHMEHAJIOCH  TIJyGoKoe
TpaBJicHHe 50, -HBIM pPacCTBOPOM a30THOH KA
CJHOTHl B cnupTe. I/ BLISBAEHHS Ha HEKOTO-
PRIX UNIH(AX [eMEHTHTHOH CeTKH [IPUMeHs-
JIOCh TPABJICHHC [IEJOYHBIM PaCTBOPOM IHKDA-
Ta HaTpHA.

OGosHayeHne CTPYKTYp MPUHSITO COINACHO
CYHIECTBYOIEH B MeTansorpatdiu TepMHHOMNO-
THH IO BHAY MMKPOCTPYKTYPbl H COOTBeT-
CTBylOLlell €l TBEPROCTH -— GEPPHT, NepJHT,
MAPTEHCHT, TPOOCTHT H COPOUT.

Hanomuum ocHoBHBIE XapakTephbie cBOfCTBa
M NPU3HAKH YKa3aHHBIX CTPYKTYP H COOTBET-
CTBYIOIItME UM COCTOSIHHS MeTajjia WIH cllaBa.

SDeDDUT— MaTHUTHAST MOAM(pUKAIHS JKe-
Jie3a, MOYTH YHMCTasi B OTHOLIEHHH COAepiKa-
Hust yrjaepoaa. B cTpykType KpuuHoro xemacsa
HaGJI0faeTcss B BHE 3epeH TOH MM HHOI Be-
JHYHHLI. 3epHa 10CJe TpaBJAeHUs OuepyH-
BaIOTCsT JIMGO PasSHBIMH OTTEHKAMH [1OJIH9APOB,
an6o  SICHO BBID 2K €HHBIMH rpaHuNaMH
(cM. puc. 134, 6). Ilpu TpaBienun ¢eppur
OCTaeTcst CBeTJiniM. B KPHUYHOM 2KeJ1€3e MeXK-
Iy 3epHaMK (eppHTa BCTPEYaloTCs 1i11aKOBbIe
BKJIIOUeHHsT. CTPyKTypa UHCTOTO (heppHTa ¢
UIJ1aKOBBIMH BKIIOYEHHAMH (uHorna ¥ 6es unia-
KOBBIX BKJIIOYEHHH) xapakrepusyeT oGbuNOGe
KPDHUHOE XKeJIe30.

JlepJ1yuT-— 5BTEKTOH/IHAS CMECH [IEMeHTH-
Ta' ¥ (eppUTa, COOTBETCTBYIOWIAA IOJHOMY
pacnany TBepaoro pacreopa aycreHuTa, Un-
CTBIH IICPJIUT BCTPEYAETCss TOJbKO B 3BTEKTO-
HIHOH CTajiy, T. €. NPH COJEPIKAHHH yITIEpOAa
0,9%. Ilepsur BcTpeuaercss B ABYyX BUAAX —

! Xumnueckoe COeNHHEHHE YIJIEPOA C IKEJIC30M —
FesC,— cogepxamiee B cBoeM cocTaBe 6,67 % yriac-
poaa.
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[JIaCTHHYATHIH HJIH 3€pHHUCTBIM, yalle MJIacTHH-
yaTplil (cM., Hampumep, puc. 157, 2). Crpyxry-
pa YMCTOrO INepJiMTa XapakTepH3yeT crajp ¢
cofepKandem yraepoja okodo 09% B oTO-
JKXKEHHOM COCTOSIHHH.

Gepput c nepaurTom. B CcTpykType
JOIBTEKTOMAHBLIX CTaJjied, T. ¢. TMPpH COAepxKa-
HHH yraepopa Menbwie 0,9%, mepjur NPUCYT-
cTByeT BMecTe ¢ (eppuroM. Deppur B _3THUX
CTAJfIX DAcloJjaraeTcs HJIH B BH/JE OTAC/IbHBIX

CBETJbIX 3€DCH, UCPEAVIOUIMXCS ¢ TEMHBIMH
y4aCTKaMH [epJjuTa (HampuMmep, puC. 64, 2,
161,6), wAM B BHJE CBeTJBIX OKaAMJeHHH
BOKPYT 3epeH mepsiura (Hanpumep, puc. 154, 0,
160, 4). Takast cTPYKTypa B 3aBUCHMOCTH OT
KOUIMUECTBA [epJINTa XapaKTepuayer cTajlb C
comepxahuem yraepoga or 0,0 jmo 09% B
OTOXKEHHOM COCTOSIHHH.

ilepauTcueMeHTuTOM B crpykrype
323BTeKTOHIHBIX CTaJeH, T. €. [IPH CoepKaHnu
yriepona Goubine 0,9%, MePAHT MPHCYTCTBYET
pMecTe C IeMeHTHTOM. [[eMeHTHT B 3THX CTa-
JSX pachoviaraeTcs B BHAE UYETKHX CBCT/bIX
OKaHMJICHHH BOKPYr 8epeH TepJaura (CM.
puc. 107, 2). Ilpu TpaBieHUH IIEJAOUHBIM pac-
TBOPOM [IHKpaTa HaTpHs (CerTkKa HeMEeHTHTa
oKpaluMBaerTcs B UePHbH nBer. Takas CTpyk-
Typa XapaKTEepH3yeT <CTajb C COJCpKaHHEM
yraepona Beine 0,9% B OTOXKIKCHHNOM COCTOSI-
HHH.

Tepmuueckasa 006paboTKa yrJCPOAUCTHIX CTa-
el ocHOBaHa Ha TOM, YTO ‘HeycTOHUHBas
CTPYKTypa ayCTEHHTa B 3aBHCHUMOCTH OT CKO-
POCTH OXJIaXKICHHA TMpeBpaliaeTcs B HHbIC
CTPYKTYpbI, 00Jafalolie JAPYTHMH CBOHCTBA-
My, IlpoaykraMH pacmaja ayCreHuTa ITpH €ro
OLICTPOM HETPEPLIBHOM OXJIAXK/ACHHH ABJISIOTCS
MapTEHCHT, TPOOCTHT, COPOHT.

MapTeHCHT— HayaabHasg CcTajud pac-
naja aycreHura. MapreHCHT XapakrepeH HroJib-
4aTbIM CTPOCHMEM M BBLICOKOH TBEPJOCTbIO.
Takas crpykrypa oO6pasyercsa TpH GOJBIIHX
CKODOCTSIX OXJIax(JIeHHsi (HalmphuMep, B XOJO0[I-
HOH BOJE) M THIOMUHA JJIsl 3aKaJEHHBbIX CTajeH.

TpoocTuT— AajbHeHIUAd 3a MapTEHCH-
TOM CTajiMsl pacmajna ayCTeHHTa, MPeACTaBJISIO-
niag  coboét cmecb eppHTa C UEMEHTHTOM
OUeHb BBICOKOH CTeMeHH gucrepcHOCTH. CTPYK-
TYpPHO H€ BHIABIAETCS W IPH TPABJICHHM OKpa-
IHBAETCS B TEMHbIH WJIH [OYTH UYepHbIH LBET.
Tsepaocth GoJybliasg, HO MeHbIE TBCPIOCTH
mapTreHcura. Takas CTpyKTypa XapakTepHa
IJIs cTajlell Tpu OTHyCKe A0 TeMIepaTyp IpH-
amepHo 300—500°.

Cop6HT npeacrasiser coG0d Briosle pac-
MaBILIKKCH ayCTEHUT € €1Ba 3aMETHhIM 000-
coGyenueM 3sepen ¢eppura u uemenrura. Cop-
6UT HMeeT 6oJiee MEJIKOOMCIIEPCHOE CTPOEHHE,
yem mepyuT. CTPYKTYPHO BBHIpaxKaeTcd TOHKO-
HITPUXOBBIM CTpOeHHeM. TBEePAOCTb Bbllle IeP-
JIHTa, HO HHiKe TpoocTHTd. Takas CTpPyKTypa
XapakTepHa ajd crajel, moJABEePrHyThIX 3aKaJ-
K€ C [OCJIENYIOUHM BBICOKHM OTIIYyCKOM ([pH
Temnepatypax 500—700°).

CTpykTypa MapTeHCHTA, ONpejessieMasi Ha-
MH IO BHAY H TBEPJOCTH, HE¢ BO BCeM COOTBET-
CTBOBAaJid COBPECMCHHOMY TOHATHIO MapTeH-
CHTa.  PeHIrCHOCTPYKTYpHOE  HCCJeJOBaHHe
CTaJH €O CTPYKTYypOH, HMECIOLIEH $SIBHO BBI-
paKeHHOE HToJIbUaTOe CTPOEHHE H BBICOKYIO
TBEPJIOCTb H MHKPOTBEPIOCTb, MOKa3aJo, 4TO B
pacTBOpe yrJjepola B ajbda-xesese HMeeTcs
He3HAUUTEJbHOS KOJHUECTBO YIVIepOAd, He Impe-
poimatoniee  0,1659%. UjeH-KoppeCnOHICHT
AH CCCP T. B. KypmiomoB cuHTaer, 470
«[Ipouecchl, IPOUCXOAALIHE TIPH OTIyCKe Map-
TEHCHTA (BBbLACJEHHE M3 pPacTBOPa UaCTH Yrie-
poga B (opme IUCIepCHBIX YaCTHlL KapOuaa.—
b. K.), 1m0 CyliecTBY MPeACTaBJIAIT co60I0
TaKHe K€ MPOIlecChl, KOTOopble HaOJI0NaIoTCs
MPU CTAapeHWU 3aKaJeHHbIX CIUIaBOB ¢ oOrpa-
HHYEHHOH M HOBBIIAIOIIEHCS C TeMIepaTypoi
PacTBOPUMOCTBIO» 1.

MHoroBekoBoOe npebbiBaHKHe HAalUHX 00pasuos
B 8€MJie NMPHUBEJC K TOMY, YTO 3HAUHMTE/bHAS
4yacTh YIJIepOfa H3 pacTBopa BBIAEAMJIACH, HO
NPH 3TOM TBEPJOCTb CTaJH He YMEHbUIHJIACh,—
OHa <COXpaHWNach MpexHedl HIAH Jaxe Mo-
BLICHJIach, Bo Bcex cuyudasx, Korga uccjaenye-
MBIe HAaMH CTPYKTYpbl [aBaJH HIOJbYATOC
CTPOEHHE M BBLICOKYIO TBEPAOCTb, Mbl HX OIpe-
Jlesd  KaK ~ MapTeHCHTHble. B tabn. 7
(crp. 173) mpHBeseHO COMNOCTaBJeHHE KOHIEH-
TpalHH yryepoja B alJiba-pacrBope €O CTPYK-
TYpO# ¥ TBEPAOCTbIO JAHHOTO CILIaBa.

Y GoJblIMHCTBA 00pasuoB ObLIO NIPOU3BENTE-
HO MuKpodororpadupoBanne cTpykryp. doro-
rpadupoBaJIUCh B INEPBYIO O4Ye€pelb MeETacra-
OUIbHBIE CTPYKTYpbl Ha pabouedl 4acTH H3[e-
JIHs, CBapoOuilble IIBH, [EPEXOAHbIC CJIOH, Iie-
MEHTOBAHHBIE 30Hbl M HMHOT/J& CTPYKTypa OCHO-
Bbl U3meaHSA. BoJbIIHHCTBO MuKpodorTorpadui
caenano npu yseauueHnu B 100 u B 200 pas.
Hekoropble CTPYKTypbl CHAMAJHCh NMPH YBEJH-

I'T. B. Kypawwmos. K reopun 3akalKd H OT-
nycka craju. COOPHHK HAYYHLIX JIOKJI4J0B CEKLHH
MeraanoBenennss u Tepmuueckoii o6paGorkn BHMTO
meramayproB. Mocksa, 1940, crp. 117,
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14 UCTOYHHKH U METOQHKA HCCJE/OBAHHA

yeHnd B 600 pa3. HHorpga cHumasoch 1oJ-
Hoe ceueHHe paboyeli 4YacTd Je3BUA I[PH
yBesnHuedHH B 30 pas. MakpocTpyKkTrypa obpas-
uoB (ortorpadupoBanach IpH YBEJHUEHHH B
3,4 pasa.

MsmepeHnue tBepaoctu [Ipu ompe-
JeJICHHH MHKPOCTPYKTYp Ha obpasnax, Kpome
BHI4 CTPYKTYPbl, H3MepAJaachk TBEPAOCTb H MH-
KPOTBEPAOCTb [NAHHOH CTPYKTYpBI.

HM3mepenne TBepaoCTH IIPOH3BOAHIOCH HA
npubope Poxpesinia, Ha OTOXXKEHHBIX CTPYK-
Typax 1pu nomolud wapuka (P =100 kr) u
Ha TepMHUeCKH 00paboTaHHBIX MPU IMOMOILLH
anmasa (P = 100 kr). Tak kak GOJBLIMHCTBO
06pasiuoB, Ha KOTOPbIX OblIH CHeJaHbl LKL,
HMEJH HeOOoJIblIHe pa3Mepbl, TO TBEPAOCTb Ha
HHX MorJa ObiTb H3MepeHa TOJIbKO Ha Cepejiu-
He ofpa3ua, a Ha GOJIbIIMHCTBE JIH(POB 3TO
Obl1a XeJne3Hasi OCHOBa M3gesausa. Takum o06-
pasoM, Ha 3THX wWH(ax B Haubosee HHTEpeC-
HOH 4YacTH — Ha KOHLE JI€3BHA, TBEPIOCTb He
H3MepAJIach.

B Takux cjaydasx IIHPOKO IPHMEHSJIOCH H3-
MEPEeHHE€ MHKPOTBEPAOCTH. IDTOT MeTOHA Mo-
3BOJILT H3MepsiTb MHUKPOTBEPIOCTb jaxe ca-
MbIX [OBEPXHOCTHBIX CJI0eB u3genus. Hamepe-
HHE€ MHKDOTBEPILOCTH IIPOH3BOAMJOCHL Ha IIpH-
6ope «JlHpHTECT» NPH MMOMOILULH aJIMasHOIO KO-
Hyca npH Harpyske 100 r u npu pacoMoTpeHHH
OTIIe4aTKOB ¢ yBenuueHHeM B 400 pas. [lo us-
MEPEeHHBIM OTIe4aTKaM ONpeaeasanacb MHKPO-
TBepLOCTb 10 lKajie Bukkepcal.

Jasi npoBepKH BO3MOMKHOCTH IIOJIb30BAHHSA
nepeBOAHBIMH TaOJHIAMH Ha HECKOVIBKHX 00-
pasuax ¢ OJHOPOAHOH CTPYKTYpOH ObL1a H3-
MepeHa MHKPOTBepPAOCTb H TBepJocTb nmo Pok-
BeJU1y I1pu Hanpyske 100 kr. Pesyabratbl H3-
MepeHHA aanu Onn3kHe 3HaueHus. [Ipu omnpe-
Je/eHHH MHKPOTBEPAOCTH Ha obpasuax Ipo-
BOAUJIOCE OT b a0 30 H3MepeHuH OTHeSbHBIX
30H MJH CTPYKTYPHBIX cocraBasioumx. s
TePMHYECKH 00paboTaHHBIX CJoeB OpaJuch
MaKCHMaJlbHble  3HaueHHsi MHKPOTBEPIOCTH,
MOBTOpPsIIOIIMECH He MeHee UeThipex pas.

ComnocraBjeHie CTPYKTYPHbIX TPH3HAKOB C
TBEPAOCTBI0 HJIH MHKDOTBEPAOCTBIO fBJIAJNOCH
penlalliEM B OTIpefiefieHHH CTPYKTYpbl BCero
o6pa3siia WJIH 30HB Ha o6pasue.

PeHTreHoCTPYKTYDPHBH aHAaJH3.

JlJIs1 KOHTpPOJI CTPYKTYPHOIO COCTOSHHS OO-
paslUoB, MPEACTABJSIOIUX HaHOOJBIUKH HH-

! MHKpOTBEpPAOCTh M3MepfJaa JOUEHT Kadeipbl Me-
rTaanorpagHy, KaHgMAaT TexuAyeckux Hayk E. B. [lau-
YeHKO.

TepeC B OTHOLUEHHH MeTacTaBUIbHOCTH, 15 1iu-
(0B OblIH NOMXBEPrHYTHl PEHTIE€HOCTPYKTYDPHO-
My aHaJiu3y.

PenrreHocTpykTypHBIH aHAJK3 MPOH3BOLUJ-
¢ B PEHTIEHOBCKOH sabGopatopuu HMHcTHTYTa
crany umenn HM. B. CraamHa [poueHToM
E. K. Ouunupk, C obpasiia cHuMagachb mebHaes-
CKasi JBYCTOPDOHHAS peHTreHOrpamMMa 10 MeTo-
Ay oOpaTHbiX oTpa<eHHH. IlOlIOMHUTENbHO TPH
o0pa3ua ObIM MOABEPTHYTHl PEHTTEHOBCKOMY
aHaju3y B Jabopatopuu Ne 2 HMHcTHTyTa Me-
tannopusukn LIHHUHMYM nox HabmoneHHeM
yji.-kopp. AH CCCP T. B. Kypaiomosa.

PeHTreHOCTPpYKTYPHBEIH ~ aHANH3  ITO3BOJIMJI
YCTAHOBHTb JOCTOBEPHOCTb HAJIHYHA MapTeH-
CHTA KaK CTPYKTYDbl 3aKaJiKH.

OnpeneneHrne XHMHUECKOTro CO-
cTaBa U3 AeaHd OObYHBIA MeTOH TEXHH-
YECKOro aHajH3a MeTaJJa AJf Hallux obpas-
LIOB OKasaJicsa HemnpuemyaeMmbiM. Ompenede-
HHE COJepXKaHHUf yriepola KakK BaXXHeHlueH
COCTABJISIIOILEH JKEeJe3HLIX CIJIABOB TEXHHYe-
CKUM (XHMHUYECKHM) METOAOM MOLJI [aThb
JHILb CpeHee CONCPIKAHHEe BO B3ATOH Mpobe
OT H3JeNHs. A TaK KaK B HCCJeNyeMhIX HaMH
H3JEJIHSIX METaJlJl B OTHOLUEHHH PacipefesieHHs
yrjepojaa SBJISETCA HEeOAHOPONHHIM (HaBapKa
CTaJJd Ha JIe3BHs, LEMEHTAUHsd K T. II.) H
B3ATHE NPOO MOCJOHHO BBHAY MaJblX pasMe-
poB 00paBilOB NPAKTHYCCKH HEBOBMONKHO, TO
MOJIyUeHHbIE Pe3yJbTaThl He XapaKTepH30BaJH
Obl HH K€JI€3HYI0 OCHOBY, HH CTAJbHOE JI€3BHE,
a Jgajad Obl HeCyLLeCTBYKWOLIee (PaKTHUYCCKH
cpelHee COAePXKaHHe yraepola B KeJese H
crajJu BMecTe. [loaTOMy colepKaHHe yrae-
pola ONpeAcsOCh MeTaJJIOTpaHYECKH [JIs
o0paslioB, HAXOASLIHMXCA B OTOXMKEHHOM CO-
cTosiHHH, YacTp TepMHUeCcKH 006pabOTaHHBIX H3-
JeJHi AJsl onpelesieHHss B HHX yrjlepoJa Iom-
Beprajacb OTHUry. MeTaanorpa@uyeckud me-
TOJ OlpeleNeHnss YIepofa JOCTaTOYHO Ha-
nexeH. CTeneHp BO3MOXKHOH OLIHMOKH A
OTOXKEHHOro Husjenusi He mpesbiliaer 0,1%.

OnpefeneHde APYTrHX NpHUMeced MPOBOMIH-
JIOCh CIIEKTPAJIbHBIM TOJYKOJAHYECTBEHHbIM Me-
TOAOM Ha CTHIOCKone B ClneKTpaJsbHOH Jabopa-
topun Mncruryra crand umenu M. B. CranuHa.

Cepa B Kejie3e XHMHYECKMM METOLOM He
onpegesiack. C HeCKOJbKHX 06pasuoB H3-
OeJHH ObLIH CHATHl OTIIRYAaTKH Ha CEPHHCTHIE
BKJIIOUOHHS.

TeXHHYECKOMY aHaJH3y OblIH NOABEPTHYTHI
TOJIbKO JKeJIe3Hble IJaKH.

B CBsSH C METOJIUKOH TeXHOJOTHYeCKOro He-


Торопов Сергей


OB30P KY3HEYHOH IIPOAYHKIIHH 15

CJIeIOBAHHST apXEOJOTHYECKOro MaTepuaJa sbl
KOCHEeMCsl Bompoca My3eiHoi oO0pabOTKH u3-
JeNdil U3 yepHOTO MeTajja.

Kak H3BeCTHO, BCe «XKeJe3Hble» IIPEJMETHI,
HaXoJHMble apxeoJioraMH B 3emJjie, 3a6oJioMeH-
HOH MOYBe H BOJE, HAXOAATCA B KOPpPO3HPOBAH-
HOM COCTOSTHHH. B 32BHCHMOCTH OT CTeneHHu pas-
PYLIEHHsI NpeAMeT MOXeT NpeACTaBJATH CO00H:

1) MeransiHuecKylo OCHOBY (CepAleBHHY),
MIOKPBITYIO CJIOEM pPXaBYMHBl pasHOH TOJIUIH-
Hbl. [IoBepXHOCTL npeaMeTa HHOTAA COXPAHSET,
a uHOrja M AeOPMHpYET MePBOHAYaJbHYIO
bopMy Hapenus. «KejesHble» mpeaMeThl, Hail-
JleHHble B @eMJe€ H NOJABEpriuHecs B CBOe Bpe-
Msl JeHCTBHIO OTHSI, OYEHb 4acCTO NOKPBHIBAIOTCA
TOJIBKO TOHKHM CJIO€M OKaJHHBl (CJIOH 3aKHCH-
OKHCH), TIPH XOpOlleH COXPaHHOCTH MeTaJJa;

2) nesHKOM KOpPO3HPOBAKHBIA npeameT 6e3
COXPaHeHHsl MeTajia.

B neppoM coydae MalIeHHBIH MNpeIMET B
IeJsAX NpeJoXPaHeHHd OT AaJbHefllero paspy-
LI€HH O4YHUIAIOT OT KopposuH. CyllecTByeT
yeTeIpe Croco6a OUHCTKH «XKEJE3HBIX» U3AeJHH
OT pXaBYMHBI: |) MexaHHUYeCKHH, 2) TepMHue-
CKHH, 3) XUMHYECKHH, 4) 3JIeKTPOXHMHUCCKHH .

- MexaHHueCKHH Cnocod, NpHMEHeHHbIH caMo-
CTOSITENILHO, €3 COPOBOKIEHUS APYTHMH CIIO-
cofaMH, OueHb yacTo HefocraroueH. [losromy
B HalUUX JiabopaToOpUsiX valle BCero IpH-
MEHSIOT CnocoOBl TepMHUYeckod (J1abopartopus
Hucruryra apxeoaorun AH YCCP) wunu snex-
tpoxumuyeckoit  (nabGopatopus UKMMK AH
CCCP) ouucTkH.

IIpH 3THX cnocoOax KOHCEPBALHH IPEAMETh
HarpeBaoT B ofaHoM caydae go 700—900° u B
apyrom a0 100-—150° B »xene30yriepoaHCThiX
cmyaBax (CTansix), Tak Xe, KaK H B LIBETHBIX
MeTaljax H CIIaBax, 3TH CNOCOOBl OYAYT H3-

MEHSITb H CTPYKTYPY MeTaJlja.

CNIOCOGOB OYHMCTKH <« KEJIE3HBIX»

Ecin pacCuMTBIBAaTh, YTO NPHMEHSHHAS HaMH
METOJHKA TEeXHOJIOTHYECKOrO  HCCJIeNOBaHHs
6yJeT B apXeoJOTHMH NPHMEHATbCH H B OyAy-

‘uieM (HYXKHO YYHTBIBaTb, YTO NOSBATCA HOBLIE

METO/Abl PEHTTEHOCTPYKTYPHOrO HCCJIEeJ0BaHHA
6e3 paspylueHHs NpeAMEeTOB), TO B HaCTosllee
BpeMs HeOGXOJHMO TMOJIHOCTbIO OTKAa3aThCsi OT
NpeaMeToB <
npuMeHeHeM TellloBoit o6pabGorkH. HyxHo
UTTH O JHHHH ME€XaHHYECKOrO H XHMHUYECKOro
cI10COGOB.

I'’aTApA Il

OB30P KY3HEYHOI MPOAYRIINN

Or6upasi o6pasupl AJaf HAlIero TeXHOMOTH-
YeCKOro HCCJAeNOBAaHHS, Mbl HCXOIHJH H3 TOTO,
yTOOb, BO-MEPBBIX, KAK MOXKHO IHHpe TeppH-
TOPHAJBHO OTPA3HTb TE€XHHKY Ky3HEYHOTO Npo-
H3BOACTBa mpeBHelt PycH, H, BO-BTOPLIX, IO-
Ka3aTh €e Ha Haubojee Pa3HOOOpA3HHIX 00-
pasuax. M3 d3yyeHHBIX HAMH KOJUIEKLHH «¥Ke-
NesHoro» uHBeHTaps B I'ocyaapcrsenHoM Hcero-
puueckoM mysee (Mockpa), B KueBckom rocy-
napcreenHom HWcropuueckoM wmysee (Kwues),
B sa6opatopuu MMMMK AH CCCP (Mocksa),
B JabGopatopud HWucruryra apxeosorun AH
Vxpaunckoit CCP (Kues) u B Pasanckom Kpae-
BenueckoM Mysee (PssaHb) Obuio oTobpaHo
286 uzgenuil ¢ 32 apxXeOoJOTHUECKHX NaMSATHH-
koB, oTHocauluxcs Ko Bpemenu IX-—XIII BB.

1M, B. dapmMakoBckKHi KoHceppamua H pe-
cTaBpaliys Mysefinbix koasekuu#i. M., 1947, ctp. 66.
OuepkH MO METOMHKE TEeXHOJOTHUECKOTro HCCJIeNOBaHUA,
pecTaBpaluy M KOHCEpBAIMH J[pPeBHHX MeTaJNIHYeCKHX
uanennt, M.— JI., 1935, napnanwe TAUMK, crp. 22.

OHH [OBOJIBHO PaBHOMEPHO pacHpejesH/INCh
mo TeppuropuH ApeBHeft Pycm (cM. KapTty —
puc. 1). U3 Hosropoickux 3eMenb ¢ MATH
NaMSATHHKOB Oblio oro6paHo 92 H3jenusi, u3
Baagumupo-Cy3nanbckoit ¥ CMOJIEHCKOH 3eM-
Ju ¢ 17 namarHukoB — 98 u3snenuil u u3 Kues-
CKOH 3eMJIH ¢ 7 NAaMATHHKOB — 79 H3JleJHi.
Kpome Toro, 6biio B3sto 3 mpeamera us Jls-
JHMHCKOTO MOTHJIbHMKA U 14 npeameroB ¢ yi-
MypTcKHX roponpuul Ha Yenue. [locrexnne npa
apXeOJOTHUECKHX TNaMSITHHKA, KaK H HEeKOTO-
pble JpyrHe M3 BOCTOUHBIX paHonos PycH
([ToaGosotbe, Kypranb y laruHo u Ap.), He
SBJSIOTCS  CJAaBSHCKHMH  TIaMATHHKAMH, HO
1JeMeHa, OCTaBHBLINE WX HaM, AOBOJIbHO PaHO
yxe Obuld B OpOHTe BJHAHHSA CBOHX COCe-
el — ClIaBAH M TIO3JIHee BOULTH B DPaHKIbI
TepPHTOPHU ApeBHel PycH.

Hamu u3yueHa NpOAYKLHA Ky3HEUHOro pe-
MecJaa ¢ CAeAYIOUHX apXeojoruyecKux mna-
MSITHHKOB.

Hogropoa Benukuit (ycnoBHoe 0603HayeH#e
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Puc. 1. CxematH4eckas Kapra apXeOJMOTHYECKHUX NMAMATHHKOB ApeBHEH PYCH, yMOMHHaeMbIX B TeKCTe.

YeanosHue o6o3uwaucuun | —ropon, ropomaure; Il —kypranw, moruabuuk: I — Howropoa: 2 — Pa3aub: 8 — Ilekon
4 — Kusmkan Topa: § — Pafikosenkoe ropoanute: § — Bumropon: 7 — Bumw: § — Capckoe ropoauige; 9 — denqioresckoe roporHiLe;

{0 — Oporuunuckoe ropoaxwe: [/ — Hosropoackde Kypraum:

12 — IpHAANOKCKHE KYDranu:

13 — CTepKeHCKOe TODOLHINE;

/4 — Muxaiinosckie Kyprauel® 15 — TCHe3nonckue Kypranel /6 —BaanuMupckue kyprauel: /7 — kyprani y aep. 3acaanas: {§ — Kyp-

ravst v Jloroficka: /9 — Moxosckoft MOTHABHMK: 20 — Kypraue y c. Buceposo: 2/ — xyprann y acp. 3ayxeabe: 22 — [TopGonoTh-

eRCKHAA MOTHALRHK: {3 — Kyprauw y c. Kpupen: 24 — MakCHMOBCKHH MOTHAbHHK; 25 — KypraHm y c. Farumo: 26 — xypraim y

xep. Maa. Tepwowoso; 27 — Kopliaposckoe ropoxHuLE: 28 — kyprauul v c. 3aGopbe; 29 — kyprausel y c. Bumerxn: 30 — Jl4anH-
cKMit MOTHABRHK: 3/ — Kyuiuakckoe Topoauiue; 32 — ropoauma aasosckoro pafoHa

«Hosropon» !). O6pasusl ajad HcCleloBaHus
orobpaHbl W3 ApXEOJIOTHYECKMX HAXOMO0K Ha
SIpocaiaBoBOM JBOpHILe. PacKonky MPOM3BOIKI
g 1947 u 1948 rr. A, B. Apuuxosckuil. Beuwu
B3STHl M3 [JPEBHHX KYJbTYDHBIX CJIO€B, JXaTH-
pyembix X—XIII BB. Beero Basto 34 usnends.
Crapas Psasanp (ycnoBHoe ofo3naueHue

1 VcnoBuble 0003HAYeHMss B COGIHHEHMH C KaKHM-
nubo uyuchoM (manpumep, Hosropoa-7) osnauawt onpe-
JeJqeHIYI0 MCCAeOBAHHYIO BeElllb, OIHChL KOTOPBIX JaeT-
¢ B MPHJIOMEHHH Ha CTp. 251

«Psizanby). O6pasubl Adf HCCAeJ0BAHUS OTO-
GpaHbl M3 HAXONOK Ha CEBEPHOH 4acCTH TOPONIH-
ma. Packonku npouspogua B 1948 n 1949 rr.
A. JI. MouraiiT. BssaThle Ha HcCaeLOBaAHNE
pery garupyrrcs XII B.— nepBoH MOJOBHHOM
XIII B. Beero B3saTo 15 H3aeaui.
Hosropoackue Kypranbi (yCJIOBHOE 060O3HA-
yenue «Hosrop. xypr.»). Kuaabuiie xutenes
Aepesenb ceBepo-3anagHodt uwactd HoBropon-
ckoft semau. Ob6psan norpebeHuit — TPYnonoao-
AKele. PackonkH NPOU3BOAHA B KOHUE MpO-
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waoro Beka JI. K. HMsanoBckuii. I'pynmel
KYpraHoB, H3 KOTODBIX B3STHl Ha HCCJIeTOBaHHE
Bewy, patupytorcs XI—XII BB. Beero Bagro
23 usnenus.

[Ipunagoxkckue Kypranol (ycioBHOe 0603HA-
ueHue «[Ipnnagoxbes). fsblueckoe Kianbuire
YyACKOrO IJIéMEeHH BeCb. B MOrHJIBHHUKE BCTpe-
YAKTCA 3aXOPOHEHHS JIPYKHUHHUKOB M PHIO-
BbIX kuTesleil. OO6psajg norpebeHuss — TPYNO-
coxCKeHHe. Packonku IIDOH3BOIHI B KOHIE
npowtoro crosetus H. E. Bpangen6ypr. Kyp-
raHel B OCHOBHOM jarupylorcsi X B. Ha uccire-
JOBaHue B3siTO 18 mpenameroB.

I'HeanoBCcKHe KypraHbl (yCJIOBHOE 0O0O3Haye-
Hue «['He3noBO»). $3blUuecKoe KiambHIlle XKH-
tenelt apeeHero CmosieHcka. O6pan norpeGe-
HHST — TpynocoxKkenue, OOpasubl Ha HCCIENo-
BaHHe B3SITHI U3 PAaCKOIOK, IIPOU3BEACHHLIX B
KoHile npouwtoro croviernss B. M. CusoBniM H
C. HU. CepreeBniMm. KypraHel jJaTHPYIOTCA B
ocHoBHOM X B. Bcero Bssato 21 nanenne.

Kopumiaposckoe ropopuiie (ycaoBHoe 000-

3HaueHue «KoBIIapoBO»). CAaBAHCKOE TOPOIH-
me 6au3 Cmosencka. [lpeBHepycckHe CJIOH Io-
poauma gatupyiorea XI—XIII BB. Packonku
npouseoaun A. H. Jlasnanckuit. Ha uccoeno-
BaHHE B3ATO 2 H3ACITHA.
. Bnagumupckue Kyprauel (ycnoBHOe 0GO3HA-
yenue «Bmagumup»). Kiaxbuime pycckoro
ceJbcKOoro Haceqaenus Buagumupo-Cysnasnb-
ckofi zemsu. OOpsig norpebeHHst — TPYMOCO-
A KEHHE H TPYMONoJoKeHHe. Packonky Ipous-
poguad B 1851—1853 rr. A. C. ¥BapoB u
[1. C. CasenbeB. Kyprauni narupyiorcs X —
XII BB. UccnenoBano 18 mpeaMeToB.

MuxalioBcKHe Kyprauel (ycjoBHOe 0603Ha-
yenme «MuxafioBckoe»). $Isblueckoe Kaaabu-
e KpuBHueH 6su3 $flpociamid. B kypraHax
BCTPEUAIOTCS 3aXOPOHEHHS  JIPYXHHHHKOB
paaoBbix KuTesed. O6pan morpeSeHuss — TPY-
nocoxxkenue. O6pas3ibl Ha HCCJIETOBAHHE B3s-
T U3 packonok, npoussenennbrx M. A. Tuxo-
muposbiM M B. A, Topoamosbim. KypraHs
natupytorest [X-—X sB. Hecnenosano 8 mnpen-
METOB.

Topoauite Kusyxas Topa (ycinosHoe oGo-
3HaueHHe «Kmusoxas»). Teppuropuio Kusked
[opbl ONperedIsiioT Kax MeCTO JPeBHEepYCCKOro
ropoaa Poausa. bousbline PacKONKH IIPOHU3-
gojua H. @®. Bensmebcku#i. OCHOBHOH Mare-
puan roponunia patupyercs XI—XII ss. Ha
HoCI€/0BaHHe B34TO 37 MPEIMETOB.

Kypraubl y ¢. Kpusen $IpociaBckoi 06aacTu
(ycaoBHoe ofosHauenue «Kpuseny). Kianbu-

ue kpuBuueil. O6psn mnorpeGeHust — TPYIIO-
novroxkenne. Packonku npousBojgui B 1887 T.
. A. Ywakoe. Kyprawsr patupyroorcs XI—
XII BB. HMccnenoBanel 3 npenmera.

[Tckop (ycmoBHOe oGosHauenue <«[ICkOB»).
O6pasmel A5 HCCI€TOBAHHS OTOGpPAaHBl M3 Ha-
xon0K B [IckoBckom kpemne. Packonku mpo-
uspoguiaa B 1948 r. C. A. Tapakanosa. Bewu
B3ATbl H3 KyJbTypHbIX cjoeB VIII—XII Ba.
Ha uccneporanme B3fito 15 npeameros.

[Ton6onoTheBCKHH MOTHJIBHHK  (YCJIOBHOE
o6o3Hauenne «llonGosoTee»). Sl3piueckue Kaal-
buina nieMeHd mypoma. O6psin norpebeHus —
TPyNIonooKeHne. Packonky npousBogun B
1910 r. B. A. TopoauoB. MoOruapHuk {aTH-
pyverca IX—X BB. Ha wuccnenoBamme B3siTO
7 npedMeTOB,

MaxcumMOBCKUEE MOTHABHHK (yCj0BHOE 0OO0-
3HaueHHe «MakcHMOBCKHUi»). SI3biueckoe Kaaji-
ouite nuemMenu Mypoma. O6psix morpeOGeHHst —
TPYHONOJNOXKeHHe. PaCkonky ITPOU3BOAHI B
1895 r. A. A. CnunpH, MOruJbHHK AaTHPYeT-
ca IX—X BB. Mccaenosano 4 npeamera.

Brinropon (ycnosHoe ofo3HaveHHe «Boi-
ropony). Jpesnefimufi npuropon Kuesa. Pac-
KONKH mnpousBonguiau D. A. PwiGakos u JI. A.
FonyGeBa, Bemu matupyiores XI—XII Be. Ha
HceaenoBaHue B3ATo 10 0o6pasnos.

Capckoe ropoaume Ha peke Cape OKOIO
PocroBa (ycooBHOe o6o3HayeHHe «Capckoer).
Bosblioe ropoauie mieMeH® Meps. Packonku
npounapoaua B 1923—1924 rr. J. H. 2xaunr.
OcHoBHOlt Marepuan patupyerca IX—X BB.
Ha uccinenoBaHue B3siTo 6 mpeiMeTOB.

Bugmx (ywioBHoe oGosHaueHne «Buimx»).
JpeBHepycckuii ropoi YepHHIOBCKOH 3eMJIH.
Packonku npoussoAur bB. A. PniGakos. Oc-
HoBHOi MaTtepuaJt aartupyercs XI—XII ss. Ha
HCCAeI0BaHUe B3ATO 6 NMpeameToB.

PatixoBenxoe roponuuie (ycaoBHoe 00GO3Ha-
yenne «Paiiku»). HeGonbmioii ykpeneHHbIH
I0CEJIOK B I0r0-3anafgHol yacTy KHeBCKOro Kug-
xkectBa. B cepenune XIII B. paspyluen Tara-
paMH H COXxKeH. Packonxuy npOH3BOAUJ B
1930-—1932 rr. &. H. MonyaHOBCKHH, a TIO33Ke
B. K. I'onuapoB. OCHOBHOH apXeOJIOTHUECKHI
matepuan patupyercs nagasnoMm XIII B. Ha nc-
cienoBaHue B3ATO 20 TIpEAMETOB.

Kypraus y aep. 3aciaBib Munckoii o6Jja-
CTH H paifioHa (ycioBHOe of6o3HaueHue «3a-
cinuBnb»). Packonku H. M. Typ6una. [lata
XI—XII BB. Ha  wucchienoBaHue  B3AT
1 nmpenpmer.
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Kypranet y c. bBucepoBo, DBoropoackoro
paiiona Mockosckoit o6iactd (ycJoBHOE 060-
sHadyeHHe «buceposo»). Packonku C. K. Boro-
asjeHckoro. JJara XI—XIII BB. Basr 1 npegmer.

Kyprausi y <. Jloroéicka, BopucoBckoro
paitoHa Munckofi obsacTu (yc/OBHOE 0003Ha-
ueHue «bopHcoBo»). Packonku Thimkesuua.
Hata XI— XIII Be. Bsar 1 nmpeamer.

MoxoBckofi MOruJbHHK, Peuninkoro patioHa
[omenbckoli ob6yacT (yCIoBHOe OO03HayeHHe
«MoxoBcko#i»). Packonku B. 3. 3aBuTHeBHUA.
Hara XI—XIII BB. B3ar | npeamer.

Kyprasn! y nep. 3ayxenabe, Peunnxoro pai-
oHa ['omenbckodl obsactu (ycioBHoe 00603Ha-
yeHne «Peunna»). Packonku B. 3. 3aBuTHeBH-
ya. [Jara XI—XIII BB. BasaTo 2 npeamera.

Kyprauet y c. 'aruno, Ceprauckoro paioHa
[opskoBCcKoO#l obsnacTi (yCjlOBHOe 0GO3HAUeHHe
«['aruHo»). Packonku Cuexuenckoro. Jlara
XII—XIII BB. B3sar 1 npeamer.

Kyprauw y gep. Max. TepiowioBo, 'opbKoB-
CKOH oOsacTd U palioHa (yc/JoBHOe 0003Haue-
Hue «Teprowosoy). Packonku JI. . HpyxkHu-
na. Jlara XII—XIII BB. B3sro 2 mpemmera.

Crep:keHCKOe ropojuile (ycJoBHOe 00O03HA-
yeHue «(CrepxeHckoe»). (CaBAHCKOe TOPOIH-
e B BepxoBbsix Boaru. Packonku C. A. Ta-
pakaHoBo#., [lara XI—XII BB. Ha ucciaenosa-
HHE B3ATO 2 IpejgMera.

DepsillieBcKoe ropopuilte (ycaoBHOE 0003Ha-
yeHne «Pensiiepo»). CilaBaHCKOe TOpOAHUIE B
BepxoBbsix Oku. Packonku B. A. T'opoauosa.
Hara XI—XIII BB. B3sato 5 npemnmeros.

Kyprauet y c. Bumrenku, Ocrepckoro pan-
oHa Yepuurosckoit obgactu (yca0BHOe 000-
snayeHHe «Buimenku»). Basto 3 npeamera.

I pornunHckoe ropoauule, bBenbckoro yesna
'poanenckoit ry6epHHH, B HACTOALLIEE BpeM#
HaxomHTCcs Ha Tepputopuu [losbuin (ycnosHoe
oGo3nauenne  «Jlpornunnckoe»). Packonku
B aeBaTHCOTHIX ropax H.Il. Apenapuyca. Jlarta
XI—XIII BB. Baaro 2 npenmera.

Kypranu y c. 3aGopbe, leMHIOBCKOTO pai-
ona CMosieHCKOH oOJactu (yCaoBHOe 00O3Ha-
yenne «Ilopeune»). Packonku B. M. Cusosa.
O6psan norpebenrsa — Tpynonojoxkenue. [ara
XI—XII BB. B3ar 1 o6pasen.

TFopomumma [nasoeckoro pafiona Kuposckod
obaacTd (ycroBroe oGosHaueHHe «I[J1a30B»).
IpeBHue ropojullla MJEMEHH YIMYPTOB, pac-
noJioxKeHsl Mo p. Yenua. Packonku nmpoU3BoauI
FI. T. ITepByxun. Marepuasn narupyerca X—
XII BB. Ha uccaenoBaHnne psaTo 13 npeaMeros.

JIAIHHCKHI MOTHJIbHUK (yCJOBHOe ©O0O3Ha-

yeHne «JIaaudckuii»}. $l3biueckoe kaaabulle
JipeBHEeH MopaBbl, Pacnojoxen Ha p. Jlsana
TamboBckoit obsactH. Packonku TIpoH3BOIHN
B. Slcrpe6os. Matepuan patupyerca X—XI BB.
Ha uccnenosanune B3sito 3 npenmera.

KyumaHnckoe ropoauile Ha p. Yenne (ycsos-
Hoe o0o3HauyeHHe «Kylmanckoes). [opomuie
IVIEMeHH yAMYypTOB. PackKomnkH mpoU3BOIHI
A. T1. Cmupros. [Jata X—XI BB. Basr 1 npen-
MeT,

B sakmaioueHHe riaBbl O3HAKOMHUMCS C HO-
MEHKJIAaTypoH H3IeJHil H3 UYepHOTO MeTanja,
ObITOBaBIUUX B ApeBHel Pycu. Ilepeuenb co-
CTaBJieH Ha OCHOBAHHU apXeCJOTHUECKOTO Ma-
tepuana X—XII BB., H3yueHHOTO HaMH B MY-
3€HHBIX KOJIJIEKUHAX H 110 H3JaHHAM:

Cnucok HacuuthiBaeT 150 HauMeHOBaHUI,
pacnpeneJiCHHBIX HaMU N0 CJeIYIIHM b TpyIl-
naM: OpyAus TPYHAa, PeMeCTeHHBbIE HHCTPyMeH-
Thl, Opy2KHe, KOHCKasl cOpys, JOMALUHAA YTBAPb
U [PHHALJIEXKHOCTH KOCTIOMa H YKpalleHHS.

Opyaus Tpyla CeJbCKOTO XO03SHCTBA U MPO-
MBICJIOB:

1) memexu; 2) colinuku; 3) yepecsa (IIY-
Hble HOXKH); 4) JOoHaThl UeJIbHOXENEe3HbIe;
D) KeJe3Hble OKOBKH JepeBSIHHBIX JONAT;
6) Morwiru; 7) cepnbl; 8) KOCH; 9) NOLNATHH-
Ki (sKeaesHass JeTasb pPYYHOTO KEpPHOBA);
10) BepereHa (xKeJse3Had A€TaJjJb PYYHOTO XKep-
HoBa); 1l) HOxHHIBI OBe4YbH; 12) HOXH,
13) cTpeabl OXOTHHYBH  (HAKOHEYHHKH);
14) npeBosiasHble LIMOBL (XKeje3Hble CKOOLI ¢
OJIHHM IIIKIOM; BE€POSATHO NpHUMeHAJHCh BopT-
HMKaMH [7s5 Ja3saHus Ha jJepesbs); 15) Meno-
pe3kH (LIHDOKHE HOXKH C KOJIEHYAaTbIMH DYKO-
sITKaMK); 16) rapoynsl; 17) 6arpel (xeJje3ubie
HaKOHEeYHHKH Oarpos); 18) Kprouku prGO.JIOB-
Hele; 19) octporu; 20) GaecHsl; 21) neiuss (na-
KOHEYHHUK JioMa JJig pyOKu Jabaa); 22) TONOpHI.

PemvecneHnble HHCTPYMEHTHI:

1) ™MoJsoT Ky3HeuHbli (KyBajama); 2) MOJOT-
KH KY3HEUHbl€ H CJeCapHble; 3) KICIUH KY3HEeU-
Hble W KpHYHbIe; 4) KYCAQukKH lOBEJHDHbIE;
5) HakoBaNbHH Ky3HeuHble; 6) HaAKOBaJbHH
HOBeJIUDHBIE; 7) HAKOBaJbHH HOBEJHpHbIE (u-
rypHble; 8) 3y6uia Ky3HeuHble; 9) 3y6uma cic-
capHble; 10) syOuna-nonceku; 11) npoGonHH-
kd; 12) reosamabhu; 13) obxumku; 14) noxa-
K1anku; 15) MOJOTKH KeJNe3Hble (QHIYPHbIE
10BeJIHpHbIe; 16) uekaHb; 17) NHHIETH IOBe-
JIUpHBIC; 18) HOXHHUBI TIO LBETHOMY MeTaJlaly;
19) wrramnel; 20) nyaHcodsl; 21) pesusl i
rPABUPOBKH N0 METaany; 22) HaNHJIbHHKH IO
MeTaJay; 23) MOJOTOK HaCEeKaJbHBIH IJIS NPO-



Торопов Сергей

Торопов Сергей


OB30P KY3HEYHOH NPOAYHKLIHH 19

H3BOACTBA HAMNWIBHHKOB; 24) BOJOYHIbHbIE
JDOCKH [JIsi [POBOJIOKH H3 LBETHBIX METaJlJIOB;
95) masiJIbHHKH C KeJe3HOH pyuxod; 26) recia
o Aepesy npoyunbie; 27) MOHJIbl JYYKOBBIC H
THIIA HOXKOBOK, 28) CKoGeIH pasHoOOpasHBIX
¢dopM ¥ pasmepos; 29) mosioTa N0 AePEBY;
30) ceepia mo mepeBy cnupaJbHbE; 31) cBep-
Ja 1o JepeBy JIOMKOBHAHBIE; 32) TecaK-K/HH
(MHCTpYMEHT MO0 JepeBy [Js pacKalblBaHHs
6peBen u fAosbneHus  OOJBIIHX BBIEMOB) ;
33) crameckd Mo AEPeBYy H KOCTH; 34) pesubl
TOKapHble 1O AepeBy; 35) pesusl DyuHble IO
nepeBy; 36) JIOKKapxH; 37) MOJOTKH-TBO3/0-
Jephl; 38) Tecjao No fAepeBy C KOJEHUaTOH Py-
KOSIThIO, 39) HacTpyru mo jepeBy; 40) crpyru
IJIsT CHATHSA Me3Ipbl ¢ KoxH; 41) pesakn s
pacKpOHKH KOXKH; 42) mujo; 43) HOXKH IJd
PACKPOMKH KOXKH; 44) KupxH; 45) HaGoOpEI KO-
CTEpEe3HOro HHCTPYMeHTa; 46) NHJIKH MO KOCTH.

Opyxue:

1) meun; 2) cabam; 3) Kombsd; 4) LLIEMBl C
NMPUHAAJEKHOCTMH — JHYMHA, HOC H T. IL}
5) kouabuyra; 6) Gapmuua; 7) GoeBble CTPEJibl
(HakoHeYHHKH); 8) yMGOHbI; 9) CcKOOH M
kpennenus wura; 10) oxkoBKa LHTA; 11) 6oe-
BEle TOMOpHKH; 12) OynaBb; 13) CyJHLBL
14) sacanoxHukn (Gosplive GoeBble HOXKH);
15) nmeranun apbanera (LI€CTEPHH, 604T);
16) HAaKOHEUHHKH KOJYAHOB,

Konckas cOpys H CHapsizKeHHe BCaJHHKa:

1) yaouia; 2) crpemeHa; 3) myTbl C 3aMKa-
Mi; 4) nopxoBbl, 5) wnopbl; 6) CKpeOku s
YUCTKH Jioliamel; 7) ejlesHble 4acTH IUIETH;
8) kese3aHble yKpallleHHa cOpyH (OJsiXH, Ha-
xoHeyHukH); 9) ncanuu; 10) OyOeHuMKH.

JlomaliHaa yTBapk:

1) HOXHHMUBI LUADHHPHBIE M NPYXHHHBIE,
2) ¥pecasa 1 BbICEKaHHs OTHS; 3) GYyTIsApH
Ansl UTHAA, 4) CKOBOPOLBI; D) UYalesbHHKH
(ckoBOPOOHHKH); 6) KOoueiblX (IUIOCKOE IIHJIO
IS [iereHus Jantefl); 7) Becn THNa Ge3meH
¢ mnepeaBuXkHOH rupeil; 8) rTHPH; 9) HIJB;
10) rBO3OM KOCTBUIBKOBble H CO LLIANKAMH;
11) 3aknenkw; 12) ma#0bl AAd 3aKJCNOK;
13) pasuooGpasHble cKOObl; 14) nerwiu AaBep-
HEle M CYHAy4Hble; 15) pyuku aBepHble QUTYp-
Hble; 16) npopesHble XyAO0XKeCTBEHHbIE OJIsIXH
(ykpaienue paBepe#i, BopoT); 17} KOTJIBI,
18) menu; 19) Besnpa; 20) pyuyxH OT AEpeBfH-
HbIX Befep; 21) YWIKH OT JAEPEBSHHBIX BEIEp;
22) o6pyud OT BeJlep M Kaiyllex; 23) pasHo-
o6pasHble KpIOUKM  (1Js1  TIOABEIIHBAHHA);
24) passoo0pa3nble Kosbna; 25) pasHooGpas-
Hble ILeKOJIbl; 26) ckienku; 27) OKOBKH Me-

GeJu M ApYrHX Belled; 28) 3aMKH BHCAUKE;
29) samku HyTpsinble; 30) K/IIO4H K 3aMKaM;
31) xjlouH K AepeBsHHBIM 3amnopaM; 32) cse-
ter; 33) npofou ABepHble; 34) MNOACBEUHHUKH;
35) keJjesHble YIIKH K MEQHBIM KOTJIAM;
36) 6GoTaso  (KOJMOKOJBYHK MJs  CKOTA),
37) TIpy»XHMHBl K JEPEBSIHHBIM 3aMKaM.

IlprrajIesXXHOCTH KOCTIOMa H YKpallleHHs:

1) rpuBHB C NOABECKaMHu; 2) NOsCHble Ha-
Gopbl (HaKOHeUHHKH); 3) TPAXKKH [OSCHbIE;
4) ¢ubyan; 5) Gpacners; 6) 64X pasHoOG-
pasHBIX GOpPM M PHCYHKOB; 7) Oyn1aBKu C QH-
IyPHBIMH TOJIOBKAMH; 8) MOAKOBBI CAIOKHBIE;
9) rposam canoxuele; 10) pasHooGpasHble
nogpecky; 11) Kpiouky XypoxKecTBeHHOH pabo-
Tl; 12) meTaH, cKOOKM H HAKJIaJK{ Ha LIKaTyJl-
KH Xy&omecTBeHHo#l pa6oTe;; 13) Qurypube
DYYKH IIKaTyao0K; l4) INHHUETH TYyajeTHHIE;
15) menoykH KOCTBUIbKOBbIe; 16) nelNouKu mpo-
cThle; 17) 3acrexkkd KocTioma; 18) kousiblia
pyunbsle (mepcrau); 19) koabna ¢ pasHooGpas-
HBIMH TIOABCCKAMHU.

IlpuBeneHHas HOMEHKJIATypa M3MIeJHH IO-
KasblBaeT MIHPOTY pacnpoCTPaHEHHs H IMHOTO-
o6pasue IPHMEHEHHd XeJje3a B HKH3HM JpeBHe-
pycckux Jogeil. OcHoBHble OpyIUs TpyAa
3eMJlefenblia M CTPOHTeNs ObLIH CAENaHbl H3
Jkesesa. Bechb HHCTPYMEHT MHOTOUHCJICHHBIX
peMECJICHHHKOB OBl XKeje3HblM, KaK © BCe
opyxue BouHoB. JKejle3o He MeHee IIHPOKO
BOLIJIO M B JAOMAUIHHH OBIT.

_Ecau Mpl_Becb 3TOT MHBEHTapb CPaBHHM C
JKeJe3HblM  MHBeHTapeM  NPeALeCTBYIOMHX

3M0X, TO 06HaPY}KHM pe€3Koe pasjHYHe KaK B

COCTaBe, TAaK H B _(DOpMe H3JeJHH. 33 BeCh
JBYXTHICAUEJIETHUH NePHON «IKeJIe3HOro BeKa»
B Bocrounoil EBpomne He OblIO CO31aHO M If-
TOH YacTH BUJOB TONO HHBEHTAaps, KOTOPLIA Mbl
pcTpeuaeM yxe B IX—X BB. B npeBHelt Pycu.

Co3[aHHI0 [PEBHEPYCCKOrG (e0lalbHOIO FO-
cylapcTBa MpeAUIeCTBOBAI0 O4YEHb GBICTPOR
pa3BHTHE MPOU3BORHTENbHBIX CHJI Yy CJaBfH-
CKHX IJIEMeH, HacensBinux Bocrounyio Eppo-
My, ¥ BHPaxajoch 3ITO MpPEX[e BCETO B Pas-
BUTHM M H3MEHEHHH OpPYAHH IPOH3BOJCTBA,
cle/laHdBbIX M3 Kejesa. «Bropasa 0c06eHHOCTS
npoussoacTsa,— otmeuaer M. B. CraJuH,—
COCTOHT B TOM, UTO €ro H3MEHEeHHs H pas-
BHTHE HAUHHAIOTCS BCErIa C H3MEHEHWH H pas-
BHTHA TPOH3BOAHTEJBHBIX CHJI, NPeXIe BCe-
ro — C U3MEHEHHA M Da3BHTHA OPYIHUH TIPO-
M3BOACTBA» L.

1 Y Craauu € AUANEKTHUECKOM W MHCTOPHUYC-
ckoM MartepHaauame, [ocnosurtuaiar, 1950, ctp. 56.
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BTOPAH

YACTH

TEXHUKA METANIYPI'HM

raaral

BBOJHBIE 3AMEYAHIA

Ha py6Gemxe II u I ThicadeseTHs R0 H. 3.
nJemMeHa, Haceissuime Bocrounyio Espomy,
ONHOBPEMEHHO C I[LIEMeHaMH, MKABLUMMH BO
MHOTHX HpyPHX Mectax Espombl, Azmy u Ad-
DUKH, OTKDPBIJIH H GBLICTPO OCBOHJH HOBBIA Ma-
TepHA, CTABIIUH BaKHEHIINM CHIDbEM B IIPOH3-
BOACTBE OpPYAWH TpyJa, OPYXKHS, HHCTPYMEH-
Ta, CHapsIKeHUss ¥ Pa3HOH yTBapyw., 10 OBLIO
xKeneso.

«/Ke1eso crano CAyXKHUTb 4eJOBeKy, [Mociaen-
Hee # BaXKHeHIlee W3 BCEX BHUIOB CHIPbf, CbIr-
PABIUMX PEBOJIOLHOHHVIO POJb B HCTOPHM...
JKemeso cosgano oOpaloTKy 3eMad Ha Kpyi-
HBbIX [Jolagsax, oOeCHeuunyo PacyHCTKy Toj
TIAIIHKO IUUPOKUX JIECHBEIX ITDOCTPAHCTB; OHO
[aJIo DeMeCJIeHHHKY OPYAMS TaKOH TBepHOCTH
¥ OCTPOTHI, KOTOPHIM He MOT IIPOTHBOCTOATH HU
©OJHMH KaMeHb, HH OJHH H3 H3BECTHHIX TOrJa
MEeTasJI0B» 1.

B roxHBIX pafionax PoccHH xene3o TOSIBH-
JI0Cb B KHMMepPHHCKOe BpeMsl H [OCIOACTBYIO-
illee INOJOMEHHE B MaTepHaJbHOH KyJdbType
3aBoeBaN0 cede TONBKO B CKH(CKOE BpeMd, T. €.
8 VIII—VII BB. no H. 3.2 B jecnoll noitoce
Bocrournoft Enponbr kesne3o mnosiBHJIOCH IIPH-
MepHOo B 3TO ke BpeMfi. HaM H3BeCTHH HaXoj-
KH Kenesa B Muaguem BosioCOBCKOM MOTHJIb-
HHKe, JaTHPYeMOM caMbiM KoHuoMm I teicade-
JETHAA T0 H. 3.3, H XKeje3HbIX HJakoB Ha [a-

LK. Mapke H
T. XVI, u. 1, erp. 138.

2 B. H. I'paxos. JlutefiHoe u Ky3HeuHoe peMec-
Jgo vy ckrudor. KC HMHMMK, e, XXII, cTp. 39.

®B. A FopojguoB, ApXcoNorHUecK#e HCCaen0-
paHHA B oOKpecTHocTax rop. Mypoma B 1910 r. Hpes-
poctH, T. 24, cTp. 49.

@, OHreasnc. CoyxHeHns,

JHUCKOH CToAHKe, pmatupyembix VIII B. 1o
H. 3. L

OcofeHHO HHTEPECHH /Misi HCTODHU paHuel
METAJLTYPIHE KeJIe3a HaXOAKH OCTaTKOB Je-
JIC30/Ie1aTe/IBHONO MIPOH3BOACTBA Ha paHHe-
IbAKOBCKOM OCeIEHH, P acKoNaHHOM
M. E. ®occ y Tanuuckoro osepa Ha AwoHe
Ymunenue, dto nocesenne M. E. ®occ garu-
pyer IX—VII BB. o n. 3.2

B oyaxHOH sMe UeTBIPEXYTroJbHOH (ODMHI,
pasmepom 4 X 2,5 M u riyGusod oxoao 0,7 M,
ObIJIH BOKPBITBI OCTaTKH GOJBIIOTO KOCTpa B
BHIe 30Jbl, YIVIS H OOYIJIHBIUHXCH ITOJCHbEB
ApoB. TyT ke y KocTpa o6GHApyXeHo GoJblIoe
CKOIJIGHHE KaMHel Co ciaegaMu mefcrs#ast or-
HA, OOJIOMKOB KEpPaMHKH JbAKOBCKOTO THMA H
XeNe3HbIX IunaxkoB. YacTh ¢parmeHTOB Kepa-
IMHKH ~HapGeHa C DPHAHTIIEM — KCeJIe3HBIM
maakoM. OKojio odaxuod AMbl Ha#ieHbl Ka-
MCHHBIE ODYAHS, CAYXKHBIOPE AJA pasMesabue-
HHs PyAbl. [iMHSHBIE cocyabl OBIIA MJIOCKO-
JOHHBbIC, CPABHHTEIbHO HeGOJBLIOTO pPa3mepa:
C JAHaMeTpoM V ropJasimika 15-18 ¢M U BHI-
coToil okono 18—20 cm.

'B. A, T'opoaunos., [aauuckwe knag u CTOSAH-
ka. TCA PAHHOH, M. 1928, 1. IlI, crp. 28. B. A.
lopoauos, wepHo JaTHPOBAB  apXEONOTHYSCKHI KOM-
MJIeKC ¢ OCTATKAMH JK&JNe30/eJaTebHOMO  [MPOH3BOL-
CTRA, He OTAEJHJ €0 OT pauHero HHReHTApA COOGCTBEH-
Ho laanuckoii croamxku, CaMa CTOSHKA IAaTHPyercs
cepeaunol Il rthicsuederHs go u. 3. Ouaxkeas sMa C
HeNe3HBIMH WINMaKAMH OTHOCHTCH K PaHHEe LAKOBCKOMY
TcCeNeHHio Ha OGojee panHHell HeGJHTHYSCKOH CTOSHKE.
IJTr cBeledHA MHe mofesno coobmennt M. E. docc.

M. E ®docc. Hrorm Tanduckoll 3SKCNeJHIHH.
KCHHMEK, Bun. XXVI, cp. 37 u M. E. ®docec
Otuer ¢ Tamnuckoi skcnenuunu 1947 r. Apxus Komu-
Tera moJaeBnx Hccherosanuii MHMMEK, zenc Ne 210,
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Ot cepenunnl [ ThicAYeseTHs 10 H. 3. B Jiec-
noll nonoce BocrounHo# Eppornbl HaM H3BECTEH
g xejnesubili uHBentapb. Ha Crapirem Ka-
lHpCcKoM ropoautire, gartapyemom VII—V BB.
o H. 3., yacTb KoToporo packonan B. A. To-
poauos, O6bliM HalgeHB! 2 KeJe3HbIX KeJbTa,
4 Hoxa, | cepm, 2 mmna v 12 0BJIOMKOB TPYI-
HO ONpeIeHMBIX JKeJie3HbX npeaMeroB. Kpo-
ME TOro, B KYJbTYPHOM CJI0€ POpoaHilla H B
3eMJIAHKAX 4aCTO BCTPeUaJJUCh JKeJe3Hble Ul1a-
ku !, Ho B 5To Bpems, HapALy C KEJIE30M,
ele ovYeHb IHPOKOe paclpoCTpaHeHHe B Kaue-
cTBe [MOJEJOYHOTO MaTepHasa HMMeJa KOCTb.

Merasnypruueckasi TeXHHKa KeJe3ojesa-
TeJILHOTO NPOU3BOACTBA CKHGOB IO MaTepHa-
jgam Kawmenckoro ropoauinia Ha JlHenpe, martu-
pyemoro IV B. 10 H. 3., TIpeicTaBAseTCA 10-
ROJILHO pasBUTod. JKeje3o 10OBIBAJH B ChIPO-
JAYTHBIX TJIHHOOWUTHBIX Meuax. Bec xpuy Obla
HeMHoro Gosee 2 kr. B, H. I'pakos, 1npousso-
JIUBIITHHA PaCKONKH TOPOJHILA, CYHTAET, 4TO
CHIPOIYTHASL 11edYb, PACKOMNAaHHAs HA TOPOMHILLE,
6bla 6an3ka K GeHrajJbcKuM ropHam 2. @opwma
GeNrajbCKoro ropHa H3ofpaxkeHa Ha pHC. 6, 6.

Huas TexHuKa BbIpabOTKM 2kese3a Oblja Ha
ceBepe. Marepuanbl paHHeAbAKOBCKOTO NoCeJe-
HUs Ha 1oHe YMUJeHdHe y [aauuckoro osepa
TO3BOJIAKOT MOCTATOYHO {TOJHO I[IPENCTaBHThH
TEXHOJTOTHIO TNPOH3BOACTBA. Bapka xesesa
MPOM3BOAHIACH B IVIMHSHBIX TOPLIKAX C LIHPO-
KHM DOpJOM, Ha MOUHOM koctpe. )Kejesnas
pylda npeJBapuTeJbHO oforamanach, T. e.
npobusach, MeNKO pacTHpanach H, BePOSITHO,
MPOMBIBajiach. 3aTeM pylda B CMeCH C MeJKHM
JIDEBECHBIM YIrjleéM KiaJjgach B TIVIMHAHBIE CO-
CYyJ, KOTOpHIH CTaBHJIH B KocTep. BosMoxHo,
B KOCTep KaKuUM-JHOO IIpUCIoCobgeHneM 1J1s
YCUJIEHHSI TODEHHUS M BO3AYIUHOH THACH HarHe-
Taau BosayX. OTHUM H3 NPUMHTUBHBIX IIPH-
crnocobyennii Morno ObniTh onaxano®. UYepes
OTIpee/IeHHbIl TIPOMEXYTOK BpeMeHH [ocJe
pacriaBJeHHusT TOPOJAbl PYABl H BOCCTAHOBIE-
HUS KeJe3a [VIMHSHBIH COCYJ BBIHHMAJH U3
kocrpa M pasbusanau. [llnak pasnusancs, a
KEJIC3HbIHI KOMOK TIPOKOBLIBAJIH.

O6paszen Xeje3HONO LJIAKa C TNOCEJeHus Ha
ooHe Ymunenue OblT TTOMBEPTHYT XUMHUECKO-

I'B. A. Topoanuos. Crapuee Kamnmpckoe ropo-

muite, HMasecrus TAHMMEK, o 85, M.—JL, 1933,
cTp. 36.

2B, H. I'pakog. Yk. cou, crp. 47.

3 W. Foy. Zur Geschichte der Eisentechnik,

besonders des Gebldses. Ethnologica, Bd. 1, 1909,

My anaausy !. CocTaB ero OKaszajcs ciaeiylo-
wui: 18,7% SiOs; 56,569 FeO; 13,79% Fe,Og;
3,28% Al,Os; 0,1% MnO; 3,5% CaO; 0,64%
P,0;; 56,339% Fe obiiee. [lepen HaMu Tumny-
HBIH CHJIbHOMKEJNE3HCThIH CBhIPOAYTHBIH LIjaK.
Ero niaska B MydeabHOH meyu IO >KHUAKOTO
COCTOSIHASl ~ [IOKa3aja TeMmepaTypy  OKoJo
1250°, Onucannbii HamMu crnoce® BocCTanoBle-
HAsL Kejesa OJaronpUsSTCTBYET  MOJYYeHHIO
CTAJINCTOrO KeJje3a.

JbsiKOBCKHEe Tropomullla A0 Hauyaja HalleH
3pEI elle JOBOJbHO OelHbi JKCIE3HBIM HHBEH-
TapeM, HO Gorarbl KOCTSTHBIMH H3JEJHSIMH, H3-
TOTOBJIEHHBIMY TIPH TIOMOIIH JKeJe3HbIX HOXKeH.
K cepenune I ThicsiuesieTus H. 3. KOCTb BHITeC-
HseTrcs XejgezoM, Ha nosnHeabskoBCKOM moce-
Jenun y jpep. Depesusiku, natupyemom I[V—
V BB. H. 3., 6b1 HaligeH MHOTOUHC/IEHHBIH Ke-
Jie3HblH WHBeHTapb. [HadmeHbl caemyrolllMe H3-
1eausi: Hoxu (38 mITyK), TONOPBI, Ceplbl, CTa-

MECKH, JA0JoTa, JOKKapb, Med, phIGOJOBHBIE
KPIOUKH, HAKOHEUHHKH CTpeJ, WIH/Ibs, HIIH,
yAMIa, NPSAKKH, KOJbIEeBble 3aCTeKKH, KOJb-

1a, NNPOHH3KH H NATb BH/OB JKEJIE3HbIX IIpej-
METOB HEH3BeCTHOro (CrenuaJH3HpoBaHHOTO)
HasHaYeHHsd 2, BCETO OKOJNO 22 BHJOB H3JICJHH.
BosapiuHCTBO mpeaMeToB (HOXKH, TOTOPDI, Cep-
Nbl) HMEIOT ellle THIHYHBle IbSKOBCKHe ¢op-
mbl, OOpanlaer BHUMAaHHe Hajuyde B HHBEH-
Tape chenuajJu3upoBaHHOTO HHCTPYMeHTa [0
H3TOTOBJICHHIO JE€PeBAHHOH pe3HOH ToCyabl —

JIO}KKa‘pH H IKeTe3HbIX ykpamenui. CJjenoB
‘ CTBA_HA _TrOPO-
JHlLle  He 064Ha.pyoKeHo KaK Mpeanosaraer

[1. H. TpeTbsikoB, njaBka NpoH3BOAUTIACE Ie-
10 Ha cropone. Ha ropoauine nafiaeHo myoro
Keqresnoro nosybdabprukara — Gosee 50 xpHL;
HalJeHbl OHM B Ky3HHLE H IIPH BXOJe Ha ro-
pOAHILe, OYEBHAHO B KHJHILE Ky3Hela.

Ouenp HHTEpECHYIO paboTy mo obcienoBd-
HHIO Toponuil | ThICAUETETHS H. 3. Ha TePpPH-
topuu Beaopyeckoii CCP nposena benopyc-
ckast AxaneMusi HaykK, DBnlio obGciaenoBado 59
POPOAMLL, Ha KOTOPBbIX OOHAPYKEHBI CJIeMbl
JKeJIe30/1e1aTeIbHOTO  TIPOH3BOACTBA 3.

Ha GoabminHcTBe ropoguul Oblid obHapy-
AHCHBl TOMBKO XKeJle3Hble IUJ1aKH, HO ‘Ha HeKO-

I lnax BassT u3 Kostexkuun I'MM,

2T1. H. TpeTteskoB. K HCTODHH TIeMeH BepX-
Hero IToBoJXbs B nepBOM ThicauedeTHd H. 3. MHA,
Ne 5, M.—JI, 1941.

3 A H Jlaynancki, K M. Tloaikapno-
Biu. Ja ricropeli ajeaHail npombichiosaceli Ha DBe-
JAapyci ma Jgauptx apxeonérii, Caseuka xpaina, 1932,
Ne 5, cTp. 55.
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TOPBIX COXPAHUJINCh M OCTATKH CBIPOAYTHBIX
neuefi. Hanbosee wuuTepecHeie ¥ TIONTHEE CO-
XpaHuBlHecs nedyd oOHAPYHEeHbl Ha DODOIUILC
Kumus (Bopucosckoro paiioHa) u JlabGeHCKOM
(Ussacnasasckoro padora). [Mlata 3stux ropo-
aum;, V—VII BB, H. 3. O6¢ meuyu — Ha3eMHbIE
CcTaioHapHble COOPY2KEHHS.

[Tpexkne BCero Mbl OCTAHOBUMCH Ha BbIAC-
HEHHH THMNA W KOHCTPYKIHH [Ieud ¢ TOpOoaMIla
Kumusa., Asrophl nyOJuKaludd NHULIYT BO BBe-
JEHUH, YTO AJs MJAaBUJILHOH meud BBHIKAIbIBA-
Jach HeGoJbliasi sMKa M BbIMasblBajach CJoO-
€M TJHHBL. 3aTeM MPUBOAATCS pasMepbl IEUH
W ueprexk. Bricotra mewu okojo 70 ¢M H IIH-
puHa g0 90 cm. Kak BHIHO 110 PUCYHKY H OIH-
canHio !, 3Ta mMeub TpeacTaBiser coOod TIUIH-
HOOMTHOE COOpYIKeHHe, CBOOOAHO CTOMALIEe Ha
MaTepUKe, Jawke HeMHOTO BhIllle, YiKe Ha KyJb-
TYPHOM CJ10€ (3alUDPUXOBAHHAS BOKDYT MEYH
3eMJISl MPeJCTaBisieT co6oH KyJNbTYpPHBIH CJIOH,
B KOTOpOM Oblla HaliieHa Tieub, 110A00HO H
rmeun JlaGenckory roponuiia). Ileus ropoauiia
Kuamusi CTOMT maxKe BbIlle HAL MAaTePHKOM,
yeM meub ¢ JlaGenckoro ropoauiia. Onucanue
3TOMY HE [IPOTUBOPEUHUT, TOJBKO OCTaeTCsl He-
MOHSITHBIM, JAJIA 4Yero BblKalblBaencsd dAMKa
(KcTaTH, 3TO OTHOCHTCS H K Ileuu ¢ JlabGen-
cKoTo ropoaunia). B Hamreli apxeosoraueckoi
JIUTEpAaType 3Ty NeUb INPEACTaBIAIOT B BUIE
sSIMBbI, BBIDBITOHl B 3eMJie H OOMA3aHHOH TIVIH-
HOM 2, IpUYHCAAS ee K THIY TdK Ha3bIBAEMBbIX
roJubHX M. Ho Tax xax Tum oOeux neued H
WX 3ajeraHHe B KYJbTYPHOM CJIoe COBEDIIeHHO
OJMHAKOBHI M ‘Da3/IMUUE TOJLKO B HX (GopMe,
Mhl HMeeM BCe OCHOBAHMA CUMUTATb IIeUb M3
KHMHH Ha3eMHBIM CTAULMOHAPHBIM COOPYIKEHH-
eM. [leur ¢ ropommuia KuMusa uHiHHIpHYE-
cKasl, a meub ¢ JIaGehckoro TOpoJMIa KyIoJso-
obpasnas.

[Teup ¢ Jlabenckoro ropopulla HMesda Che-
avioliee ycrpodicro. Hasemuan, monaycdepu-
yeckoi (opMbl Ileub CTOSIa Ha TOJICTOH TJiH-
HHOOMTHOH MIollaAKe Ha VPOBHE THEBHOH MO-
pepxHocTd (puc. 2, I). JuaMerp neuyd OKOJO
60 cM, Bricota (BHYTpH) 35 cM. [leub ruiuHO-
OGnTHAA, ¢ TONLIMHON CTeHOK 5—7 cM. Boxkpyr
ey ObLIO PasbpocaHo OOMBIIOE KOTHYECTBO
irnaka. Iledb coxpanmnacs B moypaspyuieH-
HOM COCTOSIHHHM. JIABIAHCKMH CUHMTaer, YTo
JAHHBIA TUII MeYd CAYKMUA TOJBKO AJS OJTHOTO

VA H Jlaynauncki, K M. [ToanikapnoBiuw
¥x. cou., crp. 70—72, puc. 7.

2B. A. Pu6akos. PeMecno JapesHeh
M.—JI,, Uszg-so AH CCCP, 1048, crp. 128.

Pycn.

TEXHHKA METAJUIYPTHH

[pouecca, Tak KaK AJf BLIHUMAHHSA KDPHLEI
rreub JOJIKHB paspyliaTh. Drto He BepHo. Ile-
pejl HaMU YiKe <CTallMoHapHas TJIHHOGHTHasA
neyb OOLIHOM KYyMoJ0ooO6pasHod (HopMbI, HO
TOJLKO MaJblx pasmepoB, Ilogo6Hble neuq Obl-
JU HaljeHbl ellle M Ha JAPYTUX IopoAuILax
Cwmosenuiuasl VI—VID BB, ¥ HeKOTOPHIX H3
HHX BbicOTa (BHYTpH) JAoXOAHT a0 47 CM H
guamerp go 63 cMm.

HazeMHas mTeub UHIHHAPUUECKOH (OPMHI
¢ ropomuiia Kumusi crosana Ha TOJCTOM IJIH-
HOGHTHOM OCHOBAHHHM Ha YpOBHe APEBHEH IIo-
pepxHoCTH (puc. 2, 2). Jluamerp neuH oOKOJO
90 cM, coxpaHHBIIasiCAd BbICOTA CTeHOK 7( cM.
[leupr rauHOGHTHAA. Boxpyr neun Oblno pas-
6pocano Gosibllioe KoJjHueCTBO lLuiaka. [loma-
JaJuch Kycku BecoM Jo 2 Kr. Ileub coxpaHH-
jach B IOJYPaspylleHHOM COCTOSHUH. JIAB-
JAHCKHH O JYTbeBOM M KPHYHOM OTBEDCTHAX
HHYErO He TOBOPHT.

B. A. Pri6akoB, onucbiBasi neub ¢ JlabeH-
CKOTO TOPOJHUILA, CIPaBeIJIHBO MNpPEACTABJSIET,

Puc. 2. ChipoayTHEE TOPHAH
! — Jla6enckoe ropoguuie; 2 — ropopdume Kumua

ee KaK Ha3eMHOEe COODYXKeHHe, HO JaTHpyet
ee X B. Aprtopnl ny6aukauuu, A. H. Jlasnan-
ckud u K. M. IlonukapmoBuuy, 3Ty neym, Kak
M JIpYTHE NEYHd, JATHPYIOT BpemeHeM jpo VII B.
BKJIIOUHTENBHO, MHOI0, B mOpsitke IPOBEPKU
J1aTbl, BHAMATEJbHO H3YyUeH ONYOJIHKOBaHHbBIM
Martepuali, HalfiieHHblH Ha JlaGeHCKOM TOpOTH-
e B CBS3H C Ieublo. DTOT MaTepHasn (Hampu-
Mep Ceplbl) TUIOJOTHUCCKH TaKXke JATHPYeTCs
He mosxke, Kak VII—VIII BB. 3amerum, 4TO
Ha3eMHble TJHHOOHTHBIE TIeuHd, BEPOATHO MO-
no6HoH ke dopmbl, obHapy:keHbl B IlckoBe H
natupyiores VIII B.

CnenoBaTe/IbHO, BpeMs IOSIBJIEHHA HaseM-
ABIX T[JWHOOMTHBIX (BO3SMOMKHO H KaMEHHbIX)
neyell Ha TeppHTOPHH BoctouHod EBponsl Mbl
JoakHBl ¢ X B. MOPeHECTH MO KpaiHed Mepe
K cepenude | TeicsdeneTHs H. 3. F3BecTHble
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ITPOLECC 2

HaM KpHilbl ¢ Depe3HsKOBCKOIoc TOpOAHILA B
BHIE OKDYIVIBIX MJIOCKHX GOJBaHOK IHaMETPOM
10—15 cM M ToJMIIUHOH 3—4 CM [OJyYeHDI
BEPOSATHEC BCEro B HeGOJBLINX Ha3eMHLIX CTa-
UMOHAPHBIX LIAXTHBIX ITedax.

Hrak, 0630p 10BOJILHO (PparMeHTapHLIX JaH-
HBLIX O METAJIIypTHH KeJje3a M CTaJH Ha Tep-
putopun Bocrounoit EBponsl B meproe ThiCH-
yeJleTHe 10 H. 9. H B IIepBHIE IIeCTb-CeMb Be-
KOB H. 3. I[OKa3aJ, 4YTo_KO BpeMeHH o6paso-
BaHMs _JDEBHEDVCCKOLO IOCYAADCTBA  TEXHHU-

IECKHH XQQBQLIB npo.usw ‘ogcm JKeJge3a  Ha

TOUH. QNBL_CTOSAJ HA
Ko#i cTymenu pageuthg. Ilo-
BCEMOCTHOC DACIPOCTDAHCHHE XKeJe3HBIX DYJ
CIIOCOGCTBOBANIO PA3BUTHIO MECTHOH MeTaJliyp-
TUH, KoTOopasi obecrneuyuBana B JOCTATOUHOH
Mepe MeTaJJIoM pa3BHBalOlUieecs XO3fHCTBO
BOCTOUHOEBDOTIEHCKUX — UJlemMeH, HX MeCTHYIO
KYJABTYPY H TCXHUKY.

He nozgnee V—VII BB. B leHTpanbHOH M
cepepHOf monoce Bocrounoit Empomnbl mpoH3o-
uresq Hepexoj K OGosee MPOLYKTUBHBIM HaseM-
HBIM CHIPOAYTHHIM medaM. Meraana cramo
€osplile, ¥ KayecTBO €ro crajo ayuine. HMayuas
JKejle3HbIH HHBEHTapb JMAbSKOBCKUX, U B TOM
yucJae [MO3AHCIbAKOBCKAX TOpPOAMLI, MBI Ha-
OJ110JlaeM Ha BCeX H3ACNHAX e€lle 3IKOHOMHIO
MeTajla. B KoHCTpyKunuH, GopMe H pasMmepe
XKCJIe3HOMO MHBOHTAPSA OTpaxeHa eUle OYeHb
BBICOKAsl I@HHOCTb JKeJje3a W TeM 6oJiee CTaJlH.
HaM nioxo u3BecTHA HOMCHKJIATYpa U (OPMLI
OOMBUINHCTBA OPYAHH TpyHa, ODPYXKHSA WM HH-

crpymenta VII—VIII BB., ®pemenu, xoraa
IPOUCXOAUJ TpOoLece Mepexoaa OT CTapoH Ibsl-
KOBCKOH CeJIbCKO-OOLIHHHON TCXHUKH K HOBOH
I'OPOJICKOH pemecyieHHON TexHuke. Ho yxXe B
IX B. u ocobeHHo B X B. ApeBHEpPYCCKasg Me-
TAJJIyprudyeckass d MeTana006padaTeiBaoilas
TeXHHKa MpeJCcTaeT Nepejl HaMH C BBLICOKOPA3-
BHTOH TexHoJoruel, o6UIBHOH u pasHooOpas-
HOH MPOAYKLUHEH M CJIOKHBIMH (POpMaMH H3Me-
JIUH.

Texuuyecku#t mnporpecc, NPOUCIISAUIHA B
VII—VIII Be. jgoBoNbHO GBICTPO W GYpPHO, 3a-
KJIUANCss B OBMAJCHHH CTaJbio (TeXHHKOH
HPOH3BOJACTBA 'H Pa3HOOOpPAa3HOH TEepMHYECKOH
06paboOTKOH), YCJIOXKHEHHH KOBOUHOH TeXHHKH,
CBapKH H IASTHUS M, HAKOHeL, B Pa3sBHTHH HO-
BbIX KOHCTPYKIMH ¥ ¢opM OOJbUIOTO KOJHUE-
CTBa OPYAHUH TpyZa, OPYXKHSA H HHCTPYMCHTOB.

OCHOBHBIM M €IHHCTBEHHBIM HCTOYHHKOM
JJIsT U3YYeHUs] TeXHHKH IpeBHePYCCKOH MeTal-
JIYPTHH JK€J1€3a H CTajH SBJSICTCS apXeoJOrH-
uecKHH Marepuad. Ha psage apeBHepyCCKHX
FPOPOJHIL H CEeJHL] PACKOMaHbl OCTATKH KeJe-
30/leJ1aTeJbHBIX I[IPOU3BOJICTBEHHBIX COOpYIKe-
HUH, KOTOpble AOLLIH 10 HAc, KaK [paBHIO, B
paspyllleHHOM CcoCTOSHHHU. ['opasno Gogbile co-
XPaHWJIOCh OTXOAOB METAJJIYPrHYECKOTO IIpo-
H3BOJCTBA B BHMAE KCJC3HLIX ILIakoB. B ro-
pojax H O0COGeHHO TOPOJHINAX MLl BCTpe-
YaeM KakK CHIDOAYTHBIC, TAK W Ky3HeuHble ILia-
KH, KOTOpble TOBOPAT O MECTHOM IIPOH3BOJICTBE
Kejle3a M CTajauw M IIXPOKOM pacmpocTpaHe-
IIHH  MeTajs1oo0pabaThiBaOUIETe PeMeca.

Ir1ABAII
IMMPOMECC

TexHAaxa MeTa TyprudecKoro IIPOU3BOACTBA
npeBHell PycH cocTosiia B OpPSAMOM BOCCTaHOB-
JICHUH IKeJEe3HOH pyAbl B MeTaNJHYecKOoe
Kejue30 W, MNpPH jaJjbHeilleM nNPOH3BOACTBE
cTaj¥, B HACBHIUIEHAW Kejle3a YIVIEpOAOM. DTOT
crocof MPOH3BOJCTBA XKeJe3a H CTalH, HOCS-
A B HCTOPHKO-TEXHUYECCKOW JIUTepaType Ha-
3BAHHME CBIPOAYTHLIH !, OB KpYOHEHIIHM H30-
OpeTeHHeM B HCTODHUH 4€JIOBeYeCTBAa M Ha npo-
TsxkeHuu mouty 3000 jer, N0 HOABJICHUST Y-
TYHOMUTCHHOH TCXHMKH, SIBJSICT €IHHCTBEH-
HBIM CHOCOOOM NOJydeHUs] YEpPHOTO MeTala.

CyTb CHIPOAYTHOTO TIpOLlECCA 3aKJII0YaeTCs
B CJICAYIOLIEM.

I Tepmun «coipoaytaeiii» noseuacs B XIX B, KO-
rla B JAOMHAX CTaJlM TIPHMEHATH Harperoe AyTEE.

I. B CbIpOAyTHYIO UL 3arpyzKaeTcs MEJKO
H3MeJibUyeHHasl XKele3Hasd pyja B CMeCH ¢ Jpe-
BOCHLIM YIJIeM.

2. B pesyabrare ropeHus yras ofpasylo-
nlasics M HarpeBaeMasi 10 BLICOKOH TeMIlepa-
Typbl OKHCb YIJIepoja ! mogHHMaercs BBepX,
HarpeBaer BblllleJNeKalllde pYAYy H YroJdb H
BCTYIIAaeT ¢ HUMH B COOTBETCTBYIOLLHEC XHUMHYE-
CKHME PeaklHH,

3. Oxuch Keyleza B PYfl€ BOCCTAHABIHBAELT-
Cs IO METaJTHYECKOTO »Keje3a, B 3TO Ke Bpe-
MsI [TOpPoLa PYAbl IIJIAKUPYETCS H OTIENsIeTCs
or Meraana. O6pasyiomuicsa XUAKAH 1jaK

! Tlpy peakuyuu ropeHHA oGDpa3yercs YIVIEKHCJIOTA

(COs), xXoTopass B OPHCYTCTBHH YTJS U BLICOKOH TeM-
nepaTypbl HEMEAJIEHHO IEPeXOAHT B OKHCb YIVIeposd.
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24 TEXHHEA

CTCKaeT Ha AHO IeYH, a BOCCTAHOBJIEHHbIe 3€p-
Ha XeJjes3a, ONMyCKasfich IO Mepe BHIropaHHs
YIJISl B HU3 II€YH, CJAHMNAIOTCA U 00pasyloT KpH-
1y, KOT0opas OCTAeTCsl eille NPONMHTAHHON HeKo-
TOPBIM KOJHUYECTBOM PacCIiaBJeHHOro IIJaKa.

B apxeonormueckolf u HCTOPHKO-TEXHUYe-
CKOH JIMTEpaType NPH ONHCAHUH ChIPOLYTHOTO
MPOH3BOJCTBA XKeJe3a MHOTHE aBTOPbI OYeHb
Y2CTO HEBEPHO MPeACTABASIOT CYMIHOCTb Chl-
POAYTHOrO Ipolecca H CMEIUHBAlOT TeMiepa-
TYPY, HYXKHYIO JJsi BOCCTAaHOBJIEHHUSI OKMHCH
Kejesa B MeTalNIHYecKoe XKeJeso, ¢ TeMiepa-
TYPOH, He0OXOIUMOH B CHIPOAYTHOH Meud aad
OTHEJEHHS MOPOJAbl PYABLI OT 3aKUCH KeJjJesa H
o6pasoBaHus CBAPEHHOH KDHILHL.

Hampumep, B. E. [eren-Kosanesckuii B
OUeHb HMHTEPeCHOH H 0OCTOSTENbHOH paboTe o
KeJIEIHOM TNPOU3BOACTBe B CBaHWH IHIIET:
«..B CBIPOAYTHOM IIpOLecCe TMPOHCXOIHUT He
pacniaByenue xuaxoro (? — 5. K.) xejesa,
ansg  yero m@orpebHa  rtemmepatypa  1600°
(1528°.— b5. K.), a BOCCTAHOBJEHHE OKHCHIO
YyIJIepoaa OKHCH KeJe3a TPH MPaKTHUECKOH
remMiiepaTtype okoso 900°, npu KoTopo# BoccTa-
HOBJIEHHbIE  MeAbYdHIIHe KaneabKn (?? —
5. K.) xenesa npHOGDETAIOT TeCTOOGpa3HyIO
KOHCHCTEHIHMIO H B TakKOM COCTOSIHHH CTe-
KAaloTCcsi B TyOuaThll KOMOK 00Jee HJIH MeHee
YHCTOrO 2Kesesd, IepeMeIllaHHbIE CcO I[IT1aKoM
W HOCSUIMH Ha3BaHHE KpuLa» !l

Urax, uuratens ysHaer, 4To NpaKTHYECKAs
TeMilepatypa B meud «okosao 900° u BoccTa-
HOBJIEHHOE XKeJIE30 B TCCTOOODPA3HOH KOHCH-
CTEHLUHH CTEKaeT B HH3 [CUH, 00pasyst KPHILY.
O6a 3TH noMOKeHUsT olIMGouHbL. Bo-nepshix,
npu TteMmrepatrype 900° 1pousoimer TOJMBKO
BOCCTAHOBJEHHE OKUCH kese3a. Boccranosmien-
HOe MEeTaJJIMYeCKOe Keae30 OYyjeT HAXOUHTHCA
B TBEPJOM COCTOSIHHM H OCTAHETCS B MeXaHH-
YeCKOH CMeCH ¢ TBepAOH Mmopono# pyael. Bo-
BTOPBIX, UTOGBHl «MeJbYyailliue KaleJbKH Kese-
3a» MNPHOOpPEJSH Pa3MATYCHHYIO TeCTOOOpazHyio
KOHCHCTeHIHIO H B TaKOM COCTOSIHMM CTeKa-
JHCh B IyOuaTbill KOMOK, HYXKHa TeMIeparypa,
oucHb OJIM3Kasi K TOYKE I[LIABJIEHAT KeJesa,
T. e. npumepuo [450—1500°.

Taxue ke omubku momycxaor A. H. Jlas-
danckuid H K. M. TlosmkaprnoBuy B O4eHb IleH-
HOH paboTe O JKeJe3HOM NpousBOACTBe B De-
aopycent 2. TeueT «pacTOIUIEHHOE Kese3os 110

I'A. A, Heccen, B. E. fereu-Kosanes-
cxkuil. Ha ucropun apesneir mertamaypruu Kapkasa.
1935, crp. 288.

2A H Jlayaawcki, K

M. Tlonikapno-
Biu. YK cou., crp. 59. ‘

METAJIJIYPTHH
«KaHajabuamM» uW y @®. H. Mosauanosckoro ',
BooGule nogoGHble ONHCAHHST CHIPOLYTHOIO

npouecca Mpl BCTpedyaeM Y GOJBUIHHCTBA Kak
HalllAX, TAXK H 3apYOCKHBIX apXeoJIoroB.

[MToatomy mist Gosiee ACHONO TTOHUMAHHUS BO-
Mpoca OPOH3BOACTBA »KeJie3a OCTAHOBHMCH KO-
POTKO Ha TEOpPHH MpoLEcca MIPSIMOTO BOCCTA-
HOBJICHHA KeJle3a H3 DPYAbl 2.

Kax s yxe roBopui, okuch xejesa B 10005
pyze, KpoMe BOCCTAHOBJIEHUS B MeTAJJIHUECKOE
JKEJIe30, HYKHO €eLIC OTAeJNHTh OT DA3JHUHbIX
IpHMeceH, CONpPOBOXKIAWOIIHX €e B pyie.
[Ipex e BLIACHHM, B KAKOH CPEJIE H IPH  KAKOM
TEMIIEPATYPHOM peXXHUMe IPOACXOAAT pPeaKLHH
BOCCTAHOBJIEHHA (kKeje3a M ONLIAKOBAHHA T10-
POIbI,

1. HaoGumue yrist B 1€Ud cosgaer atMmoche-
py, 0oratyio OKHCbIO YIJaepoja.

2. KoHCTpyKuMsi Tieud — HH3Kasl MIaXTa, BHl-
coTod He Ooaee 1 M, a uHorza u Huxe. lo-
3TOMY HCKYCCTBEHHOC AyTbe aae MPHMHTHB-
HBIMH MeXaMH CO0371aeT NPH TOPEHHH YIVIA BHI-
COKYIO TemilepaTypy BO BCeM ITPOCTPAHCTBE
neud. Axamemuk A, A. BafixoB cupraer, 4to
TeMIepaTtypa TODEHHS YIS B CHIPOAYTHOH
neyd jJoJokHa ObiTh He HuKe 1300—1350° 2.
[Ipuy masom oGbeme mneun, a ryaBHOe He-
OOJIbILOH ee BLICOTE, TeMIepaTypa B 3HAYM-
TEJbHOH YaCTH NPOCTPAHCTBA IIeYH OyIeT Bbl-
e 1100°. CaexnoBarenbHo, 3arpyxaemas pyja
nmonajaer cpasy (He CUHTAs KOPOTKOTO BpeMe-
HY HAXOX/CHHUS PYLBl Y KOJIONIHAKA, Ije TeM-
neparypa, KoHeuHo, 6yIeT HeCKOJbKO HHXKE) B
001aCTb BBICOKHX TeMIIEPATyp, M BCS XHMHUe-
CKHe IpeBpallleHHs B pyae OYAYT NPOHCXOAHThL
NpH 3THX TeMIepaTtypax.

B 3THX YCHOBUSIX NPOUCXOMAT CJEIYIOLIHE
peakiuy,

I. BoccranoBiende OKHCH JKejesa PyAbl 10
MeTaJUIHUecKoro eqae3a. Boccranopiaenue caa-
raeTcs U3 MOCTeJ0BATeNbHO HAYIIHX peaKuuil:

3Fe,0; + CO = 2Fe, O, + CO, -+ 23039 kaaopuit
2Fe,0, + 2C0O = 6FeO  + 2CO, — 12602 xanopuu
6FeO + 6CO = 6Fe + 6CO, + 9042 xanopuu

3Fe, 0, + 9CO = 6Fe + 9CO, + 19279 xaaopui

'!'®d, H. MonuwaroBckuii. O6padorka MeTauia
na ¥Ykpanne B XII—XIII BB. mo marepuanam Paiiko-
Benkoro ropoauma. I[THMJ1O, 1934, Ne 5, crp. 83.

2 TeopHro mponecca 51 uanaralo no paboTe axaie-
MAka A. A. BaifikoBa, OU3HKO-XHMHUECKHE OCHOBBI
cnocof0B HPAMOTO BOCCTAHOBJEHHSI KeJle3a H3 Py
Ilpoussoacrteo ry6uatoro wxeaesa, [lom pemaknnef
Tpayrmana, Metaanyprusgar, 1933, crp. 19—47.

3 D10 NOATBEPIKIAETCA H COCTABOM IILIAKA.
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II. Coemunenue 3aKHCH Kejge3a C KpPeMHC-
3€MOM, [VIHHO3@MOM M JPYTHMH OKHCJAAMH DY-
I (T. €. TIPOIleCC OlITaKOBAHHS).

ITI. IToryioineHne TBEpABIM MeTAJJIHISCKHM
’KeJje3oM TBepIoro yIJepoia.

PasfepeM 3TH peakinuu B OTIEJIBHOCTH.

A. Peaxnus BOCCTaHOBJIGHHSI OKHCH Keje3a
HauuHaeTcest npu TeMmepaType B 450--500° u
IPOTEKAaeT TeM HMHTEHCHBHEe M IIOJTHEE, 4eM
BBILIEC TeMIepaTypa B Teyd. TeMIepaTyphl
oxkosio 900° Brmonne gocTaTOUYHO, YTOOHBI IIOJIHO-
CTbIO BOCCTAaHOBHTb OKHCh JKeJie3a B MeTallu-
yeckoe keje3o. Ilpu atoit remmepaType Boc-
CTAHOBJICHHOE KeJIe30 OCTaHeTCs B TBEpIOM
COCTOSIHUH !,

b. B ceipogyTHOH neyd oThesieHHe IIYCTOM
NOPOJALI OT KeJjge3a BO3MOMXHO TOJbKO MyTeM
¢e pacmiaBnenus. KpemHeseMm, TJIUHO3EM U
APYr¥e TPHAMeCH, KaxJasg B OTLeJbHOCTH, IJia-
BSITCA NIPHM OYCHb BLICOKHX TeMmmeparypax (Ha-
npumep, raunoseM mpu 2050°, kpeMueseM mpu
1710°, xwkeHast usBecTb mpu 2572°). Ho Bos-
MOXKHO pacIIaBJCHHE HX H IOPH 6oJiee HU3KHX
TCMIepaTypax MyTeM TaK Ha3blBaeMoro oljia-
KOBaHHSA, T. €. COCAUMHEHUs HX Mexay coboHl
HJIH C KAaKUM-1u00 OIpelesieHHbIM BEILeCTBOM.
FlanpuMep, coenuHeHHE B ONpeIeseHHBIX [IPO-
MOPUHAX KpeMHe3eMa M KKeHOH H3BECTH MO-
KeT yiKe IJIABHTBCS IPH TeMIIepaType OKOJO
1200°. B ycjioBHSIX CHIPOLYTHOTO IPOH3BOJCTBA
OlJTAKOBAHWE KPEGMHe3eMa U JPYTHX IIpuMecef
IPOH3BOIUTCSA 3aKHUCbio keje3a. CaMasi HH3-
Kash TeMIlepaTrypa, NPH KOTOPOH MOXKeT Ha-
UaTbCs OLIJIaKOBaHWE, T. e, COe/MHEHHEe OKHCH
Kejnesa M KpeMmMHe3eMa 2, 3To TeMIepartypa B
1130°, Tlpu Takoit TemmepaType HauuHaeT 06-
Pa30BbIBATHCA KHIAKUH NLIAK ONpeleeHHOro
cocTaBa. KpeMHezema JOMXKHO OBITb OKOJIO
429%. Ilpu npyrux COOTHOLIEHHAX KpeMHe3eMma
H 3aKHCH JKeJe3a B COocTaBe HLIaka, TeMoepa-
Typa €ro ImjiaBireHust OyneT Bhiile., Ecau B

I Tepmuu «TBepAblfi» 9 NPHMEHSIO YCJOBHO, 4TOGH
OTTEHHTb, 4TO KeJe30 HAXOOUTCA He B XHAKOM HJIH
TecTooOpa3HoM coctoguud. [lox TecToM £ MOHHMAM)
IyCTYIo Maccy, mofobHYI CAEJaHHOH H3 ChIIYyYero Be-
I[eCTBA, CMELIaHHOTO ¢ JKHJAKOCTBIO, HANpHMep, Myd-
HOMY, HEeMeHTHOMY, rumcoBoMy TecTy. Koneurno, npu
reMneparype 1100—1300° meransn npHoGperaer ompe-
IeJIEHHYI0 I[L1aCTHYHOCTE H TeKyuecTb, HO OHH 10 Ta-
KO#l CTeneHd elle He3HAYHUTEJNLHBl, YTO MeTaJa He MOo-
KeT HH Teub, HY PACIJbLIBATLCS, HH Kamartb. Ilpu sTOH
reMIepaTtype MeTaJJM MOXKeT H3MeHATb I[1€PBOHaYaNb-
HYI0 ¢OopMy JHIIE noa O0abUIEM jJaBJeHHeM, HalpH-
Mep moJ yAApaMH MOJOTOM.

2 llng yOpOLUIeHHs ONHCAHHA PEAaKIHH TIPHHUMAEM
BO BHHMAHHE B pyJe TONBKO KpeMHezeM — SiOo.

IIMXTE JOMOJIHUTEIbHO ellle UMEETCS U H3BeCTh,
TO TeMIIepaTypa ‘Hayaja peakLUH MeXIy
3aKHCbIO XKeJle3d, KPEMHE3EMOM H H3BECThIO,
T. €. 00pasoBaHHA XKHIKOTO TPOHHOTO CIJaBa-
UInaKa, MOHUKAETCA, U TIPH cojep:KaHum 8%
U3BECTH TeMIIepaTypa IUlaBJeHus Llaka Gyaer
paBHa 1030°.

[lpu sTOf MuHWMaNBHOH TeMmepartype B
1030°, npu ycJIOBHM HaJu4usi YKa3aHHBIX IIpo-
NOPIHMH KpeMHe3eMa H H3BECTH, YacTh OKHCH
Kejesa, BOCCTAHOBUBIIMCH 10 3aKHcH, ofpa-
3YET ¢ MOPOJOH pYyAbl XUAKHE inak. [pyras
4aCTh OKHCH XKeJe3a BOCCTaHABJHBAETCH 3a-
TeM B MeTa/yiHyeckoe Kene3o. Ho mpu sroi
TeMII€paType BOCCTAHOBJIEHHblE 3epHA M Ky-
COUKH Keje3a He CBASHIBAKTCA, T. €. He ofpa-
4YIOT KpHUbL. YTOOB MDOAYYHTH MOHOJHTHYIO
KPHUIy, T. €. CBapHTb B OJHY Maccy GoJbliioe
KOJIMYECTBO BOCCTAHOBJIGHHBIX 3€pDEH Kesesa,
HAXOJSIIMXCS B TBEPJAOM COCTOSTHHH, HYIKHA
Temmepatypa He Huxke 1300—1400°, Y rtakasn
TeMIepaTypa [IpaKTHUecKH Bcerja Oblia B Chl-
POIYTHBIX MedaX IPeBHHX MeTasJypros. Mven-
HO [0 TIPHYHHE BBICOKOH TeMIepaTypbl B Ile4H
MIPOUCXOMUT NEepexo] 3HAUHTEJbHOH UYaCTH Ke-
ne3a B LIAK, HO IIPH ITOM He HYIKHO 3a0bl-
BATh, YTO HEKOTOPOE KOJHYLCTBO XKeJyeda He-
obxoauMo JJas1 0Opa30BaHHUA CAMOTo IIJIaKAa.
JKUnkuil 1mjiax deM BhIllle HarpeBaeTed, TEM
GoJee pacTtBopsieT B cefe 3aKHCh XKejesa.

XUMUUeCKH aHaJu3 JAPEBHEPYCCKUX MIJIAKOB
(cM. HHKe) OOGHapyXKHJ B HX COCTaBe OYeHb
Goabllof mpoueHT XKejeza (oxosio 50%) u Ma-
JbIA TIPOIIEHT KpeMHe3eMa, IJIHHO3eMa H H3-
pectd. Koneuwast TeMnepaTypa ©oOpasoBaHHs
nonobuoro maxa Gbia oxoso 1300—1400°.
[IpoBeneHHEI  MHOK OIBIT  pacrjiaBJICHUA
ApeBHepycckoro nuraka (u3 Crapoil Pszanu)
B My(QeJbHOH IeuH IoKasasa TeMmepaTypy €ro
miaBJgeHHa okojio 1400°,

B. Peaknusi moTJIOLLCHUS KeJe30M yIieposa
HAUMHAeT OPOUCXOAUTH MpH Temmepatype 9067
M [pPOTeKaeT JMOBOJBHO MeAJNeHHo, Tax Kak
METAJIJIHUECKOE JKEJIE30 IIPH ChIPOJAYTHOM DPO-
lecce BCErZa OCTaeTCsl TBEPABIM H  CMOUEHO
CUJILHOMKEJI€3UCThIM JKMIKUM IIJIAKOM H B CO-
NMPUKOCHOBEHHH C TBEPJABIM yrieM B 0OlleH
CJIOXKHOCTH ~ HaXOMUTCS  HENPOJOJKUTENhHOE
BpeMsi, TO Tpollecc HayrjepoXuBaHHs ObIBaeT
OYeHb 34aMeIJIEHHBIM, W VIJIEPOJ B JKE/e30
obruno  auGQyHIHpYeT B odeHb HeBGOJBIIAX
KOoJingecTBax .

1 3a HCKJOYeHHeM CrhellHaJbLHOr0 IIpolecca,
CYHTAHHOrO Ha [POM3BONCTBO CTAJH.

pac-
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OnucanHbple BBIUIE peakuHy IPOTEKAOT B
NEYH B CJIeIyIllel  [oCaenoBaTeNLHOCTH.
ORuch Xeseza pYAB BOCCTAHABAMBAETCH JO
3aKucH xevieda. Kak ToJbko ofpasyercs 3a-
KHCb JKeje3a, KpeMHe3eM H Apyrue npuMecH
PYABl COELMHSIIOTCA C 3aKHChIO Keje3za H 00-
pPasyloT XKUIKMH craB (UL13aK), KOTOPHIE CTe-
Kae1 B HH3 Ireud, Heonurakopapuiasics 9acTh
3aKHCH KeJie3a BOCCTAHABJMBAETCH Jajiee [0
MeTaJ/TMIeCKOro Kelesa, KOTOPOe, B 3aBHCH-
MOCTH OT BPE€MeHH NpeObIBAHUS B II€4H H CO-
NPHKOCHOBEHUS C TBEPIbIM YIJIeM, B TOH HJIH
HHOH Mepe MOIKeT HaynIepOaHThCS.

TaruMm 06pa3oM, Mbl BHIMM, 4TO IIOTEpS IIPH
CHIDOAYTHOM npollecce GOJBILOH YacTH xKeje-
3a PYABI B LUMaK, moxonsiasa ro 50%, a uuo-

ria H Bblllle, SIBJAAETCS HeH30eXHOHK H BbITe-
KaeT U3 CyllecTBa caMoro npomecca. Tlpuunua-
MH 3TOTO SIBJASIOTCS: 1) TIPHCYTCTBHE B PyIe
nycTofl HMOPOABI ¥ 2) CJHHUIKOM BHICOKAasl TeM-
nepatypa BO BCeM IpocTpancTBe neyd. OTme-
JIeHHe TIYCTOH IOPOALI PYIB OT BOCCTaHABJIH-
BAIOMIEr0OCsT JKere3a BO3MOJKHO TOJIBKO IIyTeM
OIITAKOBAHHA €€ 3aKHCbIO Keje3a, IO3TOMY
YacTh KeJjae3a YXOLHT Ha 3Ty peakuuio, Ob6pa-
30BaBINMHCS NIIAK, HAXOASCH B [I€YH H Harpe-
BasiCb BbIUIE, NPOXOJKAeT PacTBOPAThL B cebe
SaKHCh Kejesa IO TeX Nop, NOKA €ro He BHI-
MYCTAT MJHU TI0KAa He IMPEKPaTHTCSI NPOIecC.
Ilpy 3TOM TOMONHUTEJNBHO TepsieTcs ellle 4acThb
xeqesa.

radABA I
NEYN

Has TeXHHYeCKOH pEKOHCTPYKUHH ADeBHE-
PYCCKOH CBIDOAYTHOH I€UH H JOMHHIB apXeo-
JOTHYECKHe HAaXOMNKH, KaK BBIEe YKe TOBODHU-
JIOCb, MaTepHaJia RaloT HaM MaJo.

OTnenbHble HAXPAKH ULTAaKa Ha TODOTHMINAX,
HHOTA fazke OOJBbIIMX er0 CKOIJIEHWH B BHIe
Kyd4 HJH OOLIMDHHIX ILIOoLiajeldf, KpPOMe MOA-
TBEDIKIEHHA MECTHOMO IIPOH3BONCTBA JKese3a
M cnocoba ero NoNy4deHHs, elBa JH YTO-JH0O
ele MOTYT CKa3aTb. Ho Ha HeCKOJbKHX IpeB-
HEPYCCKHX IopOIMIliax A0 Hac AOMIIH OCTATKH
CHJIBHO paspyilleHHBIX ChIpOAYTHbIX Mevyel L. [o-
3TOMY OBHaKOMHMCSl ¢ HHUMU Ooviee 1noApobHO.

ITc ko B. Packonkn npoussomusia B 1948 r.
C. A.Tapakanosa 2. B nckoBckom KpeMie Ha
MecTe JpPeBHEro Tropoaullia ObUIH BCKDLITH
OCTATKH CBIPOAYTHBIX Nevelt, Ileun Haxogumuch
B CaMOM MOCEJ€HHUH H CTOSNIH Ha ITOBEPXHOCTH
seMiIH. Cylds DO HX OCHOBAHMIO, IleyH OBLIH
CBOOOJAHOCTOSALIHE COODYIKEHUH, KDPYIJIbIE B
iage, guamerpoM okoao 1 M. OcnoBanueM
nmeyd CJAYXKHJIa BHIMOCTKA H3 GYUNBIKHBIX KaM-
HeH, oOMmaszaHHBIX TauHOH. OcHOBamwHA mneyel
6binu cuabHO oboxkenbl, Illaxra meun Oblia,
BEPOSITHO, IVIMHOOHTHAS, TAK KaK Ha OCHOBAHHH

1 Penxocth HX O6HAPYHEHUA OOBSICHIETCH CIHIIKOM
Masofl H3YYeHHOCTLIO JPEBHEPYCCKUX TOPONHUL H Ce-
aunl. Kpome Ttoro 64Oabiiag yacTh MAaTepHanop Yxe
NPOU3BENICHHBLIX PACKONOK He ¢onyGJIMKOBaHa,

2C. A, Tapaxkanosa Oruer o pacKomKkax B
ITexose B 1948 r. Apxus MMMK AH CCCP, Ne 218.

H BOKDYI IopHa Obln1 obnapy:xen OoabLIol 3a-
BaJl NMPOXIKEHHOH TJHHBI C OCTATKAMH KYCKOB
HCTJIeBIIeNo OdepeBa. TyT e Ha OCHOBaHHH
Ieyd HalneHo OONbBIIOS KOJWYECTBO ILIaKa.
Bokpyr mneuefi Takke HaXOmWACH NIIAK M [O-
najnanuch Kyck pyasl. Ilepen BeimMocTKofi oc-
HOBaHHA OJHOH H3 IeUCH HaXOOHUJICH B CeBep-
HOH YacTH NpeAlOpHOBOH BbleM. Ilewn parm-
pytores crpaturpaguueckd VIII pexom. Psnom
¢ rpynmo# neuefi o6HapYKeHBI OCTATKH KepT-
BEHHHKOB,

KysnemoBckoe ropogmuume. Pac-
KOIKH M[POH3BeNeHbl COTPYAHUKAMH BopoHe-
ckoro obmacrHore mysess H. B. BanykuHckum
u K. JI. CmupHoBbIM !, ClaBsgHCKOe TOPOAUIILE
IX—X BB. pacnosoxkeHo Ha peke BopoHexe,
B NATH KHJIOMeTpax Bbllle I. Boponexa. Cpe-
JH  MHOPKECTBA KHJIHMII  ITOJY3eMISTHOYHOTO
THIA BCTPEUEHO HEeCKOJIbKO COODPYIKEHHHE <
OCTAaTKAMH METaJLIyPrHdecKOro M MeTaJuioos-
pafartbiBarollero MPOH3BOACTBA. JTH COOPYyXKe-
HHSI, Ha3BaHHble aBTOPAMH DAaCKONOK MacTrep-
CKHMH, IIpeACTaBJSIOT COo00H NpAMOYTrOJbHbBIE
sgMbl rayomno# or 0,5 mo 1,0 M, ¢ ocraTkamu
Ha JHe fMB! [IJIABUNBLHOH IeYH, MHOXKECTB3 DY-
Jibl, LI7aKa, Kpull W KyCKoB xkejesza, Cyns no
OCTaTkaM JepeBa H YIJs, SCMJSHKH HMeJH
JepeBsAHHbIe CTeHbl U MepeKpeiTHA. B oxHo# u3

ITI. TI. EdbumMerko u II. H. Tperwsikos.
JpeBHepycckHe nocenenus Ha Jony, MHA, Ne 8§,
Mocksa, 1948, ctp. 102.
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MacTepcKkux pasmepoM 3,5 X 3,7 M, Ha DoJy,
Ha HeOOJBUIOM 3€MJISTHOM BOSBBIIIEHHH THA-
METpOM OKofo | M ¥ BhicoTOfl fo 15 M, Ha-
XOAMJICA OQUar, T, €. MAABHJIbHAS Me4b, OCTaT-
KH KOTOPOTO B BHA€ pa3Basa OOJbUIOTO KOJIH-
4eCcTBA H3BECTHIKOBHIX ILTHT MpaBuUNbHOH (op-
MBl HAXOAWJHCH TYT 3ke. DB pasHeIX Mecrax
IMBl HAXOJUJOCh OOJBIIOE KOJHYECTBO IILIaKa
M KYCKOB XKejie3HoH pyawl, B ommcanns Ma-
crepckoft asropwt nybauxanun (I1 1. Edu-
Menko u I1. H. TpeThArkoB) NHIUYT: «...BO3BBI-
reHpe ¢ HeOOMbIIHM YIIyOjgeHHeM B UEHT-
pasivHOH wacTH. B yray6nenwu OnlI0 HaHIEHO
HECKOJbKO KYCKOB TVIHHAHBIX «[DHEMHUKOB»
1Sl KpuuHoro xejesa» !. Uro npeacTaBasior
cofOH 3TH NPHEMHHKY IKe€Jie3a, aBTODHl He To-
popsT. BeposTHO, 370 ObIM TJAHHAHBIE CKOBO-
POJBI, KOTOpBIE II0CJ€ OKOHYAHHS Mpolecca
BLIHAMAJH U3 Ileud BMecre ¢ wpuied. Ha nme
1pVroil nopoGHo# 3eMJASHKHE ObL10 cobpaHo Ao
30 xr utaxa.

CrepXkeHcKOoe roponume. Packor-
kn npomssommna C, A. Tapakanosa 2, 'opoxu-
e PacmoJOXeHO Ha  coBepHoM  Oepery
os. Creps, npu Bnajenyn B Hero Bojaru. Jara
ropoauiia XI—XI1 BB, ¥ roponHIIeHCKOTO Ba-
na, 6143 BBe3na Ha ropoauine, OLUIO BCKDHITO
HECKOJIbKO fM, B 4YeTHIpeX H3 KOTOPBIX ObliH
»GHAPYXKEHbl OCTATKH DaspyIleHHBIX MJIaBHIIb-
Heix  meweidr.  [IpoMaBosuBlIass — pPacKONKH
C. A, Tapaxanopa TpHHSJA 3TH I€YH 34 Ky3-
HEuHble TODHBL. JTO oltMOKa, TakK Kak nepel
HAMH OCTaTKH JpeBHepPYCCKHX moMHmEU. OxHO
C0OpYIKeHHe TPeNCTABIAN0 CofoH CHILHO Je-
HOPMHPOBAHHEYIO MY IHAMETPOM OKOJIO 2 M.
OT onHOH CTOPOHBI MBI OTXOIUIAO Y3KOE IJIHH-
Hoe yryiyOseHue. Y TIPOTHBOIMONOMKHON CTeHKH
IMBl HAXOAWJIACh CchipoayTHad neus. Coxpa-
IHBIIASCA 4YacThb e CTeHKH Oblla BRUIOXKEHA
43 KAMHS M TIOKDbITA TOJICTHIM CJIOEM CHJBHO
0B0MMKEHHOH TyHHBL. (OcTajbHas HacTb IIe4H
npencTaBasiaa coboli pasBag KamHe#, oO0yr-
IMBLIETOCA jaepepa # TaMHAHON oOMasku. Tyt
#e B aMe ObuUIo ofHapyxero 11 medblx xenes-
1BIX KDHL H MHOKECTBO Luiaka. Muoro Haf-
1eHO KepaMuKH{, CleNaHHOfl Ha PyYHOM TOH-
tapHoM xpyre. [lpyroe coopyxeHue, oOHapy-
KEHHOE PSAIO0M, HMeJ0 SMY MeHBLIero maMa-
verpa — 1,25 M, HO K HeMy OpHMbIKajga UiH-

'L I, Edumenko y IT H TpernsagoB.
Y. cou., crp. 104,

2C., A, TapargauoBa. ApxeQJOrHYyeckHe pas-
sexxy B Hosropogckux natinax. KCHUMK, som. XI,
{94h, ctp. 77.

[
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poKasi NpojoAroBaTas sMa, ARJABILAsACA Npef-
PODHOBEIM [TPOCTP @HCTBOM.

Crapas Paszans Packonxn nponsso-
auma B 1949 r. A. JI. MonraiiT!. Ha ceBepHOM
rOPOJHUILE, CPEAU PHALA TIPOU3BONCTBEHHBIX €O-
OPYKEHMH, B TOM YHCJIe ¥ TOHYapHBIX MOPHOB,
offHapyKeHH OCTATKH JOMHHUEL ITOT KOM-
mieke patupyercs XII B, JlomuHua TpejcTas-
Jsiia cofoH 3eMJSHKY B IUIaHE TIPSIMOYTOJb-

*

Puc. 3. CuponyTHas mnedn ¢ ropojniia
Crapas Paszaub

HOH (OPMBl, ¢ OKPYIJIBIMH yLJIaMHi Da3MepoM
3.2X 3,4 M u rny6uno#t oxojio 1 M (puc. 3).
Ha nue 3eMJsiHKM, y CeBepHOHl ee CTeHKH,
CcToslIa TAHHOGHTHASA TAapuIbHas neus. Ocrar-
KH €€ COXPAHHNIUCH B BHJE OBAJLHOIO OCHOBA-
nma pasmvepom 1,50 X 0,85 M n3 OyJIbIKHBIX
kaMpefl, oOGMasagHbLIX TJUHHCH, ¥ GOJBIIOrD
paspaja CHAbHO OOOMOKEHHBIX KyCKOB TJIHHLI
u kupnuua. Ha ocHOBaHMHM [€YH, KpOMe pas-
BaJa TJIHHBL, HAXOIUIOCH GOMbIICE KOJHYECTBO
mraga. IOKHee mepen meuybid HMeJack AMa
(npearopHoBoil BrlemM) pasmepoM 1,4 X1 M u
ray6unoi 0,8 m. Hma Gbna 3anoaneHa Lna-
KOM, KYCKAMH DYABl H OOJBIIHM KOJHICCTBOM
coTeJ, LENBIX ¥ B oO0NoMKax. ¥ ceBepo-3aflal-
HOH CTEeHKH 3TOH SAMBI ObLIO 0COOEHHO GOJb-
Hioe CKOILTCHHE IITaKa, IPHYEM OU4eHb JIeI'KOTO.
Boxpyr 3semiaaHku OOHapyXeHO HECKOJILKO

T Huesanr packonox B Crapod Psasard. Apxus
UMK, nenn Ne 379
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MOIHBIX OKOIMIEHHH HTaKa. 3eMJIsaHKa MMesna
IepeBsiHHOe, o6MazaHHOe TJIHHOH MepeKphITHE,
BepOSITHO yeThlpexckaTHoe, OcraTkd sToro ofi-
PYLIHBIIETOCSH TIePEKPHITHA NOCISROBATEIBHO
o0HaApyXHBaJuch B 3, 4 U b IJjacTax B BHIE
GONBIIHX OBAJbHHIX KPYroB HENPaBHJIBHOH
¢opMbl B3 TAMHBI W yrad. B samanHolt 4acTu
3eMJIgHKH OblTO 00HApyKeHO OOJbIIoe CKOTI-
TeHue GUTOH KepaMUKH, HeMHOrO YINd M 30Jbl.

Toponume y ¢ Toponpck, Kopo-
CTHIIEBCKOTO  paioHa, Kuromupcko#f of.L.
Ha nByx ropoawiiax nNpoH3BOJIHJIU PacKONKH B
1939 r. M. JI. Maxkapernu! u B 1947
B. K. T'onuapom?. PackanwiBasg TO3ZHETPH-
noabckoe noceacHue, M. JI. MaxapeBuu BCKDPBLI
B JIPEBHEPYCCKHX CJO0fX ropoxpulla UepBoHHAA
['opa HeckoAbKO NMaBHABHBIX neuded. OcraTku
TUX Nedel COXpaHWAHCh JHIUL B BHAS OJHOTO
pALA KaMeHHBIX ILIUT, 0OMasaHHBIX CHJIBHO
00OXKIKEHHON TJIHHOH, NpeICTaBASIONINX COO0H
OCHOBaH}e cTeHOK mewd. OxHa H3 NedyeH, KPyr-
JoH (opMbl, UMeNa HAPYxKHBIH aupamerp 0,85 M
¥ BHYTpeHHUH guamerp 0,6 M. Boxpyr neued
OBIIO HAHJIGHO MHOXKECTBO LIJAKOB U HECKOJb-
KO JeCATKOB [eJblX H objoMaHHBIX comes. [lo-
poAa KaMeHHBbIX I[JIMTOK — MECTHBIA I'DaHHT.
ITeun HaXOQHJAHCH Ha TOPOJMILE Y CaAMOT0
sana. B 1947 r. B, K. T'oHuapoB mpoH3BOII
packonky Ha cocexgHem ¢ UYepsonno#t I'opoi
ropoauille. Tam TakkKe ObIH OOHAPYKEHbI
JAPEBHEPYCCKHE TJIaBHJABLHBIC T€UH (B KOJHYe-
CTBe (osee necATH). PackonaHa Obuta TOJBKO
ogHa mneyb. Boxpyr mneum ObutoO HAHTEHO He-
CKOJILKO KPHIL, OTPOMHOE KOJHYECTEO MiNaka H
HEeCKOJILKO JecATKoB comesa, Oba ropoxuila
patupytores XI—XII ps.

[TporosHoe noJuae vy c. CraponBopse,
JlomoHOCOBCKOTO pafioHa, JleHHHTpajckol 006-
J1aCTH. APpXeOoJOTHUECKHe pAa3BeIKH IIPOH3BO-
nan B. A. Koaunn 2. Ha IlporonHom noJjie 6bi-
JH OO0HAPYKEHBl OCTATKH MEeTa/LIYPrHICcKOTOo
npou3dsoxcTBa. OAHH H3 3aJ0KEHHBIX IIyp{os
BOKDBL1 OCTAaTKH CBhIDOAYTHOH Iewd. Bulio o6-
HapyXeHO IMIMHOOHTHOC OCHOBZHWE MEYH Kpyr-

I'M, JI. MaxapeBuu ApxeolorHueckuii oruer
o packonkax Ha ropo;uiine Yepeona [opa. Pyxomnuch

JiofesHo Oulma IpenoctraBiaeHa asropy M. JI. Maxa-
pEeBHUEM.
2 B. K. Tonuapon. J[HeBHUK packonok. Pyko-

muce, Oeina Jiofesro mpeaocrasBieHa apropy B. K. [on-
YapOBbLIM.

3 A. Kosuun, Orger 06 apXeosorHyecKHX
paaBeixax Ha nofepexne @uHCKOro s3anuea B 1948 r.
Pykonncr, B apx¥Be OTHena TNOJEBBIY nomenosapm
HUMK AH CCCP.

Joit hopMBI, TOMUHHOH oKoo 10 oM, nexkaluee
HemnocpencTBeHHO Ha Matepuke., OT creH meyu
COXPAHHJICS TOJNBKC OAHH PAA ITOCKHX [UIHT
U3 mecyannka (puc. 4). Crenxu Obinia oOMa-
3aHel ruHOH. HapyxHbil JHaMeTp [eyn pas-
usaaca 1,1 M, a suyrpennuit 0,7 M, B oxHo#
CTOpPOHE KOJIbLAa CTEHKH NJIUT He ObLIO, H, Kax
34T€M BbICHHJIOCH MO TJHHAHOH BBHIMOCTKE,
aTo 6Bii0 Mecro rpynd nedd. Ilepen meybio
6bl1 Heboablro# BbleM, pprHOA oxoao 1 M,
mauaof 1,75 M u rnyOWHOH, CunMTas OT YpPOBHA
nenamu neuyw, 30 cM. Brlem Obl1  BBIMOLLEH
IUIMTAMH TleCYaHHdKa, TOMUIMHOA B 3—4 oM.
BHYTpH 0Ie€Yd ¥ B NPEATODHOBOM BbleMe Hail-
IeHO MHOMKEeCTBC IUJ1aKd, IPeBeCHOro yIjd,

7 7

Puc, 4. Copogytuas neub ¢ Ilporonsoro nods

CHJIBHO O0OXKMKEHHOH TJIHHSAHOH OOMAa3KH H CO-
nen. Wnaxka naiineno oxomo 30 kr. TMomapa-
JHCbh UYIIKY Huiaka BecoM B 1,45 xr. Hahneno
Gosee 30 $parMeHTOB ©OO6JOMKOB comena. TyT
ke Omno nangeno oxogo 20 o6J0MKOB Kepa-
muxd, Kepamuka kpyroBasi, OObIMHOH ClaBsH-
ckoit ¢opMpl B opHaMmenramud. OOHapyKeH-
HYIO MJIaBHJBHYIO Ie4b MOJKHO JATHPOBATH 10-
monnrosibckuM BpemeneM XII—XIII Bs.
PafixoBemnkoe ropoaunme. Packon-
ki npouzsoaun B 1932 r. @. H. Monuanos-
cxuii 1. B Bocrouno# wacTH ToOpOAHILA Ha
BEPXY MIMPOKOTO FOPOAMIIEHCKOTO BaJa, B CTe-
HAX KOTODOro HAaXOAWJMChL JKHJIbIe TIOCTPOHKH,
Obl1a o0Hapy:KeHa chlpoiyTHas medb. OHa no-

1¢d, H MoauanoBcKHE YK cou, crp. 86
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KOWJ1aCh-Ha TOJCTOM TJIMHOOHTHOM OCHOBAHHH,
ORaJbHOM B I1aHe, pasmepoM 3 X 3,5 m. Tam-
HAHOE OCHOBAHHE B BHAe He{OJbLIION0 X0AMa
#MeJ0 Ha BepUiMHe CHIBHO OO0KIKeHHYIO TLIO-
MaIKy ZuamerpoM oxkodo 0,6 M, OT KOTOPOH,
orcryna 20—25 cm, B pasHble CTOPOHbI MO Ha-
KJOHY XOJIMa OTXOTHA0 8 KaHa/lbueB (pHC. 5).
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Puc. 5. CepoayTHad nedn ¢ PaHKOBENKOTO ropoandild

Kanaabupl, wupusofi 6—7 oM, raybuHodl 4-—
6 €M, B HEKOTODBIX MeCTax COXDaHHJIHCh Ha
nauny Ao 60 oM. Huke K oCHOBauHio XoaMa B
KOHLE KaHaJbIeB 10 KDPYTY pacroJarantochk 8
KPYIJILIX yrayomenuil, guamerpoM 8—10 cM.
B atux yray6aeHusix Oblid  oOHaApYXKeHbl
«UYUIKH» JKeJe3Horo Ilmaka. B cepenuye Bepx-
Hell Tuomaaxy Oblio -OOHAPYXKEHO OBaJbHOE
yrayfJenne THaMeTpoM 0KoJo 18 M H rayou-
ot 1o 10 cM, OHO ObUIO 3aMOJIHEHO LIIAKOM
n vraeM. B pycnax KaHanboes OBbUIO MHOTO
wedesHoro uriaka. TyT ke Ha TAHHAHOM OC-
HOBAHHH OBJIH OOHAPYXKEHBl IIJIOCKHE KYCKH
CHJIBHO O0O0MIKEeHHOH I'MIMHBI Pa3HHIX Pa3MepoB,
TOAMEHOR oxoto 15—18 cM ¢ oTnewaTkamu

29

nepepa. B paltoHe pacriono:KeHuss Medd H Ha-
XOMBLIGHCH PAIOM Ky3HUDB OblIo HafileHO
47 xeje3HblX Xpuil BecoM 5—5,6 xr. Oxomo
OCHOBAHHSA ME€YH HaHJeHO COMJIO, AJHHOH 14 cM.

KymManckoe ropoeaume Ha Hen-
iy e. Packonku npoussomun A. II. CmupHoB.
Bpewms roponunia — X Bek. ['opHbI ObutH Haii-
JIeHB! B oJypaspylueHsoM Brre, CoxpaHHIUCh
TOJIBKO YaCTh CTEHOK H COAEPIKHMOE — LIJIaKH,
VroJab W KpHIbi. PopMa IOPHOB pasjudYHa: ¥
HEKOTOPhIX (opMa HENPABHJIBHOTO YeThipex-
yroaeHuKa 1,52 1,2 M npu Beicore 1,1 M,
APYrHX -— oBaldbHOH «popmu 1.X0,6 M npu
sricote 0,6 M. CTeHKH ropHa CJIOMEHbI H3 IJIH-
Hbl, 3aKDEMNJICHHOH CHADYKH JIeDEBAHHBIM Kap-
KaCOM, OCTaTKH KOTOPOTO MPOCIAEXEHbl B Psje
crydaeB L. Tyr ke, KpoMme KpHIl, HIIaKa W
yraisi, 6bliM OOHApYKeHBl KYCKH H3BECTHSKA.
A. I1. CMHDHOB CYHTAET, UYTO 3TH I'OPHBI TIOCJE
KajKaIoro Impolecca paspyllajguch JJisl BbIHU-
MaHus Kpuil. D10 enBa au Tak. [lepen Hamu
THNHYHAsl Ha3zeMHas# CTallHoHapHas I[JIaBHb-
Hafl TleYb € COOPYKCHHAMH MUIS KOJOLLHHKOBOH
maomaakd. KpHilbl BRIHHMAaJHM gepe3 OTBepCTHe
BHH3Y TODHA, €1kl KOTOPOro MOTJIH 'H He CO-
XpaHHUThCA.

Hrak, onucaHHbe HaMH Pa3Bajibl 1P e BH e-
DYCCKHX CHIPOIYTHBIX TIedel COXpanuIa Pl
KOHCTPYKTHBHBIX 3JIeMEHTOB, KOTOpbIE TO3BO-
JSI0T BOCCTAHOBHTB XapaKTepHble [IPH3HaKH
KOHCTPYKIHH JIPEBHEPYCCKHX CBIDOAYTHHIX (Ie-
el ¥ JIOMHHI[ B IIEJOM.

1. JIlpeBHepyCCoKHE TOMHHIIBI, KaK KGMILIEKC-
HOe MeTaJJyprudeckoe CoopysKeHue, OBIIH
JIBYX THIIOB:

a} COODYXKeHHs HaseMHble, T. €. Takue, B
KOTODBIX MCYH CTOSITH Ha YPOBHE 3eMJIH;

6) coopysKeHHsl 3eMJSSHOYHOTO THIA, B KO-
TOPBIX IIeYH CTOSM Ha 10y 3eMJASHOK TOH
HJIM WHOH TAYOHHBI H pa3zMepa.

2. CpipogyTHble medd OBIIM CBOGOLHOCTOS -
IHMH COODYKEHHAMH 1UaXTHOTO THIA.

3. Tleun paBorasu Ha HCKYCCTBEHHOM JYThE.

4. Ileun 6bLAM cranuoHapHbl. JIjsi BeIHHMA-
EHS TOTOBOH KPHIBI OHM HMeSH B MepejHed
CTeHKe (DpyIb MeyH) creurasbHOe OTBEPCTHe.

5. leup uMesna B mTaHe KPYIJIYIO HJAM He-
MHOTO OBaJBHYI (opMmy.

6. CTeHKH WIAXTHOH T€UM JeJaJHCh M3 TVIH-
MBI H H3 KaMHs,

Ha ocHOBaHMH NpHBeJeHHBIX apXeosorHue-

VA TI. CMupHOB. ApxeoJorHuccKUe J1aMsITHHKH
na Ttepputropru Mapufickoi ACCP. KosmoneMbsanck,
1949, cTp. 98.
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CKHX ‘M U3BeCTHBIX PYCCKUX 3THOTpadhHUCOKUX
MATEPHANOB TUIIMUHAS JpEBHEPYCCKasg ChIpOo-
JyTHAs I€Yb BLIPHCOBBLIBACTCS Tepe] HaMH B
CJIeYIoNIeM BHIE.

ITeus. Kpyrnag wmu Hemuoro opajbiias B
[UlaHe TIeub MMeJa HapyXKHbH puamerp 85—
110 oM n BHyTpeHHMit mmamerp 60—80 cwm.
[leur craBuiace 41a OCHOBamHe, 4Yallle BCEIO
CIOXKEeHHOE U3 OyJbLKHBIX KaMHed U o0Ma3sall-
"Hoe ceepxy raunoii. MHorna ocnopanue nena-
JH TIPOCTO B 'BH/E TOJCTOTO €105l THHBLL, Crel-
KM [€YH CKJIa/]bLIBAJIMCL H3 KAMHSI HAH cOuBa-
JHCh ¥3 TagHbl, TojuuHa CcTeHok KoaeGanach
oT 12 1o 20 cm. BuyTpeunsisi ¥ HapyzKHasi cro-
POHBI Y BLUIOKEHHBIX H3 KAMHS meueill odMa-
3LIBAJIMCH TOJICTBIM CJIOEM TJHHBI, [JITHHOOHT-
HbIe CTEHKH BO3BOJAHMJINCh HA JEPEBSHHOM Kap-
kace. Ciaeanl 0Gropejoro gepeBa YacTo BHAHbI
Ha OCTaTKaxX 3TUX CTCHOK. B nepexmnel cremke
MeYH Ha YpOoBHE Jelald Jenalock OTBEPCTHE,
yepes KOTOPOE BBLIHUMAJH TOTOBYIO KDHILV.
B 3710 xe ormBepcruc Beramisiin comna. Bo
BPEMS IPOIECCA OTBEPCTHE BATEJABIBAJH 3CM-
JeH, KaMHSIMH ¥ TJxHOH., OTBepcTHe M0 MHPH-
e Koaebamoch or 25 1o 50 em. Caenpl nomuo6-
HBIX OTBEPCTHH CpPEMH JPEBHEPYCCKOTO apXeo-
JOTHUECKOrO MaTepHasa BCTPeUeHbl Y MeYu C
[TporonHore noas, y ¢. Crapoasopse, Ha mnode-
pexbe Puuckoro 3aruBa. He BLI3BIBaeT co-
MIHCHHSI HAJMUHC CIICUHAJBHBIX VCTPOHCTB 115
BHITTAMAHHST TOTOBBIX KPHL ‘M V OCTAJbHBIX H3-
BCCTHBIX HaM JpeBHepycckux aeuedt. [lpu or-
CYTCTBHH TIOMOOHOTO VCTPOHCTBA Iedb JIOJXKHLI
BCIO ‘WJIM YacCTHWIIO pa3pymuTh. Bo Bcex uspe-
CTHBLIX 11aM Cay4Yasix apXeogoTn oOHapyKHBAJIH
CIeAbl TOJILKO OJHOI'C PA3pPYLICHHS], CBA3aHHO-
ro ¢ rufenablo ZaHHOTO TMaMATHWKA, a JIPYTHO
MAXOJIKH M CTCMenb o0KUTa MTUHSHLIX 00Mas3oK
rOBOPSIT O MIIOFOKPATHOM, a HWHOTJAA [axKe H
¢ MHOTOJICTHCM HCIIOJNL30BAHHH TICUH.

HesicHeiMu octatotes gopMa KoJOIIHUKOBOI
(Bepxxeil) WacTy 11aXThLl Meud ¥ ee BBICOTA.
Panrue neun ¢ JlaBelckoro ropofHima 4 ro-
poruilla KnMusS KOHCTPYKTHBHO JTOBOJHHO €ITe
NMPUMHTHBHLL M 00PasUOM N7 JPEBHEPYCCKHX
neyed B IICJIOM CJAYKHTE He Moryr. [lostomy
Mbl 0GpaTHMCA K aHAJOTHSIM C apXeosJorHde-
CKHMH M 3THOrPAQUUCCKHMH TPUMEpPAMH 43
BCeoO el HCTOPHH TeXHHKH. TeXHOJOTH CLIPO-
JMYTHOTO MPOU3BOJACTBA KEJIC3a B MHUPOBOH Tex-
HHKC Oblaa JOBOJBHO OJHOTHIIHA H Pa3jnva-
Jach B OCHOBHOM JIMIIb CBOEH MPOH3BOHTEh-
HOCTBLIO, T. e, ofbeMOoM Medy H BECOM TOTOBON
KpHLbL. [lo9TOMY MBI C NMOJHBIM OCHOBAHHCM

MOASCM CPABIUTh 3JACMEHTBl MeTaJJlyPTrHUCCKON
TeXHUKH apesHell Pycu ¢ mogoGHBIMH 3JeMeil-
TaMH TEXHHKH APYTHX HapoJOB, Jawme TAKHX
OTAAJIeHHBIX, KaK JKuTedeldl Asum n Adpuxu

Apxeojiornyeckne npUMepbl HAMH BHIOpaiihi
¢ reppuroprn Bocerounoit 1 3ana ol Eppormnn.

Puc. 6. ColpopyTupie neyn
/ — Bonarapckoe ropoamiue; 2 — Sgyrns; 3 - u3 Burkanna B Yexinr
4 — n3 3urepnanna B I'epMannyd; § — n3 Cynana: 6 — n3 Benramin

Fopnwm ¢ ropoauma Beawmxue
Boarapuw packonauel B 1947—1949 rr.
A. TI. CvuprOBBIM L. B 1OMOHTOJBLCKOM cJoc
BCKPBITO ~ HECKOJILKO — ChIDOTYTHLIX  TOPHOB.
[opubl uvean ¢GopMy ONPOKHHYTOH OBANLHOH
YAl HJIM LMJIHHAPA € OTBePCTHeM HaBepxy
(puc. 6, 1). Hapy:xHBlll auaMerp TOpHOB Ko-
aebanes B npetenax 1,1—1,2 M. Beicora rop-
o pasauuna: or 08 nmo 1,13 m. IlaBepxy
HeKOTOPBIX TOPHOB COXPaHHJHCh OTBEPCTHS

PACTL Caupitos. Otuer 06 skenenimin 1949 r
Apxus MMMK, pemo Ne 335, A, JI. Cwupuon
Bomxckne Dysrapsr, M. 1951, crp. 108,
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anamerpoMm okono 50 cm. CTeHKH ropHa TuId-
HsHble, TOoMmKHHOH 8—10 cM, HUXKe, ¥ OCHOBA-
nusd, 12—15 cMm. CTedKH CHIbHO TIPOKAJIEHD!
Ha TJyouHy 4—5 ¢M. ¥ HEKOTOpBIX IOPHOB
BHH3Y CTEHOK COXPAHHJIHACH MpPOeMbl [JIf BBI-
HHUMaHHs KPUIlbl M3 ropHa. Jlemaiae ropHa He-
CKOJMBKO ILJAKHPOBAHa, CHJIBHO IIPOKaJeHa H
HEMHOTO HaKJoOHeHa B <CTOPOHY OTBEpPCTHS.
Ctpaturpadudeckd PopHBI aaTHpylores XI—
XII =BsB.

ITeub u3 Bukauna B Uexuu!l. Co-
xpaHHoOCTb xopomag., Popma nedn usobpazke-
Ha Ha puc. 6, 3. Bricora neun 0,8 M. Huxuui
nramerp 0,8 M, BepXHUA gHaMeTp Yy KOJIOMI-
nuka 0,4 M. Ileur caenana W3 rauHbl JlaTu-
pyeTcsl OHa MEepPBHIMH BEKaMH HalleH 3pbl.

[Teup n3 3urepnanpa (oxHas Bect-
tpanuna) 2. Xopowe#t coxpanHoctH. Ilpeacras-
JsieT co0oi HeGOJBbUIYIO IIAXTy BOPOHKOOGpas3-
HOH ¢opmul (puc. 6, 4). Beicora meun 1,0 m.
Buyrpennuit aunamerp y jemaau 1,2 M, y KO-
mourHaka (0,25 M. TomaumuHa <C€TEeHOK y HH3a
noxonut go 25 cm. Ileun cpesmaHa H3 TJIHHBL.
Jlemiasb nMeer HeOOJBIIOH HAKJIOH B CTOPOHY
rpyan neud. [leup gaTHpyeTrcsl NepBOH moJO-
BUHOH | ThICAUYeseTHS H. 3.

DtHorpacduueckiue TPHMEpPhHl HAMH B3ATH H3
MeTaJlJIypruueckoll TexHuKH HapoaoB Cubupw,
Unnuun u Adpukw.

AKYTCKHH CBPOAYTHBH TODpH.
[TomoGHEIE TOpHEI NpUMeHsIM B SIKYTHH B 6ac-
cefine pex JlwoTenrn W bBoromMel M B Haua-
se XX B. 3. ['opHel npeacTaBisiaun co6oit HeGoJb-
IIMe [IaXTHbiE T[1€dd BBICOTOH OKoJo 1 M
(puc. 6, 2). HauGoabmuiéi BHYTpPEHHHH Jaua-
merp waxte 0,5 M. Jinamerp KoJolIHHKA
0,25 m. B rpynu meun ansa moABoma AYThS, BEI-
NycKa LIJaKa W BHIHUMAHHS KPHIL HMEJOCh OT-
BepCTHe BBHICOTOH okovio 0,35 M. CTeHKH MeuH
ObL1H TIHHOOUTHBEIE. [leun 3akmwouann B KBaj-
paTHbll cpy6 pasmepoM 1,6 X 16 M u 3acw-
naju JoBepxy TJIMHOH WM 3emJjed. Ha Bepxy
cpyba, Ha YpPOBHe KOJOILUHHKA, 06pa3o0BhLIBa-
Jlach IJIOLIAJIKA, HA KOTOPOH Jiexkasa marepHall
HIMXTE (pyAa, yrosb). IlyTee BeaH ABYMS Npo-
CTBIMH MeXaMu 4epe3 COII0 € HApPyXKHBIM

I Seehars. Prihistorische Eisen-Schmelzéfen in
Wicklitz. Zeitschrift fiir Ethnologie, 1898. S. 189.

20. Krasa. Vorgeschicht. Eisenschmelzen.
Stahl u. Eisen, 1931, H. 42, S. 1287.

3 A, A, Taétnyk IIponsBogcTso CHIDOLYTHOrO Ke-
Jgeza B SIkyrckom okpyre, JKPMO, CII6, 1911, crp. 293.
E. . Ctpexnos. K Bompocy 06 3kcImayaTallHH 3aJte-
xe#h pyn mo pp. boroMe u Jlortenre. XoasicTeo Sky-
K, [928, Ne 1, cTp. 55.
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anamerpom 4,5 cM u AJuHOH 35 cM. Bec BbIxo-
Asmeit Kpuilbl OblT OKOJIO & K.

Benraanbckuit ropH ITH ropHel pa-
Goranu B HMHAMM A0 noCAeAHETO BPEMEHH !.
Ounu npeacraBisiin coboit HeOoJbIIHE INAXT-
Hble Tedd BbicoTod (0,9 M (BbICOTA JAOXOAUT
uHorga no 1,25 m). BHyTpeHHuii Amamerp v
jgemamu 0,60 M, vy kKojownuka 0,25—0,3 m.
TomuuHa creHok 8--10 cm (puc. 6, 6). Ileun
nejajach U3 TJHHBL. B rpyau nedd AJs AYThS
H BbiHHMaHHs1 Kpull — oTBepcTHe. lnakoBrli
BBIYCK — ¢ apyroro 6oka. Ha ypoBHe KovIOL-
HHKA — CIelHaJibHash  TJHHAHAfA  TJIOHIajKa
JIJIS1 IPUCOTOBJEHHS MIHXTHL JyThe BeJoch ABY-
Ms yaledHbiMH MexaMmu. Bec Bhixopsuiell Kpu-
bl 2—3 KI. ‘

[HaxTHaad nmeuYb BOPOHKOOOGDaAS3-
Ho#t dopmub w3 Cynana. Ilogobube
neur npuMeHssuck B CynaHe elle 10 NOCTEN-
Hero BpemeHH 2, @opma neun u3obpaxkeHa Ha
puc. 6, 5. Bricora neun 1,25 M. Huxnnit aua-
merp 1 m. MMeercs oFBepcTHe AJA AYyThd,
BBIXO/la LUIJAKOB H KpPHIBL JlyThe HCKYCCTBEH-
Hoe. Ileus mesnaercss M3 TVIHHHL

Ects nuTepecHoe H30GpaXeHHe CBhIpOAYTHOH
[eYd Ha BH3AHTHHCKON KOCTHHOH TJACTHHKE
X--XI BB. Tam wuzoOpaxkeHa CbpoOAyTHASA
raxTHasg neds BBICOTOH oKoso 0,75 M M aua-
merpom oxojgo 0,8 M*. CrnoxeHa mneub H3
KaMHSI WJIH KHpIHua 3. -

Vtak, mo COBOKYNHOCTH HAlHX aPXeOoJOTH-
UeCKHX MAaTepHaJIoB U MpPHBJIEYCHHBIX apxeo-
JIOTHUECKHX M STHOTpa(UUeCKHX CpaBHEHHH
MbI MOXeM C JAOCTATOUHOH CTEHNEHBbIO BEPOAT-
HOCTH YCTAHOBHTb BBICOTY Neud H ¢opMmy Ko-
JIOIUHUKOBOK 4YacTH. BrlcoTa wIaxTel jApeBHe-
pycckon meuu kosebanace or 0,8 mo 1,2 wm.
IMTaxTa wMesa UHJIHHAPHUECKVIO (opmy, He-
MHOT'O0 CXOASIULYIOCH KBepXy. KOJOIIHHK MOr
ObITh LTHPOKHM, OTKPHITBIM (IIOZOOHO IeduH Ha
KOCTAHOH BHU3AHTHHCKOH IIJTACTHHKE) HJH Ya-
CTHYHO MepeKPHLIBAOMUMCA KyNoJ000pasHbIM
cBonoM (momobHo meun c¢ bBoarapckoro ropo-
JHIma).

Mcxoaa M3 3THX pasMepoOB MBI MOXKEM IOj-
cuuTtaTh 0ObeM ApesHepyccKoil meud. OH KO-
aebanca or 0,3 mo 0,45 M3

1 1. IMepcu, PykoBomerBo Kk Meradayprud, T, [,
CIT6., 1869, crp. 431.

2K Crawhall Iron Working in the Sudan.
MAN, 1933, mapt, XXXIIL

* Pasmep onpepneseH, HCX0Aa M3 TIPONOPIUHHE ¢ H30-
OpaKeHHBIMH TYT K€ UeJIOBEUeCKHMH (HIypaMu.

30. M. Dalton. Bizantine art and archeology.
1911, p. 235,
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BosayxonyBHOE ycTpoHCTBO.
MckyccTBeHHOe HarHeTaHye BO3AyXa B il€Ub
Heobxogumo 1Jif: 1)} MOBLILIEHHST TeMIlepaTy-
pbl ropeHHs, 2) HMHTEHCHBHOTO 00pa3oBaHusd
OKHCH yriepona, 3) CcO3/aHusl Ta3s0BOH TsIH,
croco6HOf TNPOOUTL TOJCTBIH  CJOH  ILHXTHI
(paBHBIF BBHICOTE IEYH).

MoxHo €Ka3aTb, YTO AYTbe — «Iylla» CHI-

! /f‘/ J/é f//(

N6
¥ [

Puc. 7. M300pamende KY3HHUBI Ha JIpeBHEPYCCKOH
MHHHATIOpE

POAYTHOH Meud. DTO OdeHb XOPOLIO NOHHMAJH
JpeBHEPYCCKHe MeTaJnyprd. B suTepatypHOM
namarauke XII B. «Cmoo Jlamumna 3aTod-
HUKa» aBTOP, OUeHb yacTo ofpamasich B CBO-
eM I[OBeCTBOBAHHH K CpPaBHEHHSIM H3 MpaKTH-
uecKOH »H3HH TOr0 BpeMeHH, M[HIIET: «..He
OrHb TBODHT paKeXeHHe xKejesy, HO Halbl-
MaHHe MeIIHOe, TAKO K¢ M KHS3b He CaM BIla-
JlaeT B Belllb, HO JAYMIIH BBOISAT...» !

JlyTbeBOEe YCTPOHCTBO COCTOMT M3 BO3AYXO-
JYBHBIX MEXOB, HarHeTamMIMX BO31yX, M OrHe-
YIOPHBIX COMNeJ, IOJABOAAIIMX  BO3JYLIHYIO
CTPYIO B Meub.

Mexu. Cpenn apxeoJJOTHYECKOrO MaTepHa-
Ja OHH He COXpaHHJHChb, TaK KakK [eJaJlHCh,
BepOSITHEE BCErO, M3 JIePEBAa M KOXKH. O topme
M  KOHCTPYKIHMH MEXOB MBI MOXeM CYAHTb

1 Caoso Jlaumuuna 3aroundka, noa pen. H. H. 3a-
py6uHa. Jlrp., 1932, crp. 25, § XXXIIIL ,

JIMIIb 110 COXPAHMBILIUMCS JPEBHEPYCCKHM MH-
HMATIOpAM, 4 TaKXKe 0 aHTHYHbIM H 3a1ajHo-
epponefickuM aHanorusiM. Bo Bropom Ocrep-
MaHOBCKOM ToMe HHKOHOBCKOH JIETOMHCH JBa
pasa u3o0paxkeHa KysHula. Kak mokasan
A. B. Apunxosckuii !, pucynku OcrepMaHOB-
cKoro TomMa 0OoJiee HJIM MCHEe TOUYHO BOCIPO-
M3BOJSIT TPEAMETHl MaTepHaJbHOH KYJbTYDBI
Pyeu XIV B. Ha ofoux pucyskax wusobpa-
®KeHo mo aBa Mexa (puc. 7). OHH oOBbIMHOH
KJIHHOBHAHOH (cepaueBuano#) GopMbl ¢ TPY6-
KaMH-COMJIaMH Ha KOHLAX, BOTKHYTHIMH B
ropu. Ha pgepeBSIHHOH KpblliKe OJHOr0 Mexa
H306paxKeHbl JiBe CerMEHTOBHAHBIC OTAYILIHHEL
970 — KJyianaHbl. Takofl e KJIHHOBHIHBIH MeX
B Ky3HHIle H300pak€H Ha MHHHATIOpEe Yell-
ckoll pykomucH (Bemuciasckas 6ubaus), OT-
Hocsulelicas K koHy XIII B. 2

[Tepexr HaMH BO3AYXONYBHBIH MeX KJHHO-
BUAHOH (hOpMbI, OLITOBABIUMH ellle 10 HeaaB-
HEro NMpoLLioro B JePEeBEHCKHX KysHHIAX. Mue
Kaxercs, 4TO Ge3 OIMGKH Mbl MOXKEM Ipe-
CTaBUTb NOA0OHYIO (POPMY MeXa W B H3yyae-
MblEi HaMu mepuoj. Takas ¢opMa MeXOB H3-
BecTHa Oblia B aHTHYHOCTH, Bo [I-—I BB. 1m0
H. 3.3 U B 3anaJiHof EBpome B cpefHHEe BeKa *.

Yro6bl MOTOK BO3JyXa MPH HArHETAHHH IIPO-
CTHIMH MeXaMH OblT HelpephBeH, NOJXKHEI pa-
forate nBa Mexa. Ha wmunuatiope HHKOHOB-
CKOM JIETONHCH XYAOXKHHUK H300pa3Hyl HMEHHO
Takoe coueraHue. JIpHBOAsiTcA B JABHXKeHHe
MexXH HerocpeiacTBeHHo oT pykH. Eme B XX B.
B SIKyTHM IIpH CBIPOJLYTHOM IIPOM3BOACTBE XKe-
Jie3a INPHMEHSIM TaKdHe >Ke MeXH, IIPHBOJsA-

1'A. B. ApuuxoBckKu#. JlpeBHepyccKHe MH-

HHATIODBl KakK HCTOPHYECKHH HCTOYHHK., M., 1944,
cTp. 44 n 77.
2 L. Niederle. Slovanské starozitnosti, Praha,

1921, r. III, ctp. 232.

3 L. Beck, Die Geschichte des Eisens. Braun-
schweig, 1891, ctp. 542.

¢ Teothnn npu ONUCAHHHU MUCTEPCKOH 3J4TOKY3HEla
YIOMHHAET MeX y KYy3HEYHOro IOpHa B BHJAe MellKa H3
6apanbeli wkypH. iHo B To e BpeMs OpraHHble MeXH
H MexH y OpOH30JHTEHHOH neud OH OMHCHIBAET KJIHHO-
BHAHOK (OpMBbI, Hojo6Ho#i Hawed. W. Theobald
Technik des Kunsthandwerks in zehnten Jahrhundert.
Berlin, 1933, S. 148, 152. KauHOBHAHBIE MEXH H30-
GpaseHbl (B clieHe Ky3HHUb B fioBecTBoBannk o HuGe-
JVHrax) Ha ABepsAx UepkBu B Xnanewrasne. JIsepH na-
tupytoress XII B. H. Ohlhaver. Der germanische
Schmied... Lpz., 1939, S. 84. TapwmoHeBHIHBlE MeXH
KOHHUeCKoi (pOpMbl M300paxKeHbl Ha BH3AHTHACKOH KO-
craroft maactEke X—XI BB. HsoGpaxeHna CHPOAYT-
Hasg Tmeuyb, KOTOPYK pasiyBaeT [ABYMS MexaMi IKeH-
nipHa (cnena w3 bBubann — EBa pasayeaer Mexw, a
Anam kyer xemeso), O. M. Dalton. Bizantine art
and archaeology, 1911, S. 235,
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muecsi B ABHXKEHHE TaKXKe HENOCPeICTBEHHO
or pyku. [Togo6Hyi0 YCTaHOBKY MBI TIPEICTAB-
JsieM W I8 H3ydaeMoro HaMH BpEMEHH.
Ilpasaa, 8 X—XI BB. B Cpennes Asun npH
MPOH3BOJCTBE THIEJbHOH CTAIH NPHMEHAICH
Apyro# cmocof MNpHBOAA MEXOB. Y bBupysu
upTaeM: «u pasiyTh ee (meun.— Bb. K.} py-
MEHCKHMH MeXaMH, KaXblfi U3 KOTOPBHIX (NpH-
BOJMTCS B jgeficTBHe) oOeMMH Horamu» !. «Py-
Mefickue» (pHMCKHe) MeXa BepOSITHEE BCEro

npeanonaraTthb KaK KJIHHOBHJHBIC. Ocyme-
CTBJICHHE HOXHOI'O [IPHBOJAA BO3MOXKHO HJH HEC-
MoCpeACTBEHHbIM HaaaBJIHBAHHEM HOraMHu

(a cj1e10BaTeNbHO H BCEM BECOM Tesa) Ha Mex 2
WIH MyTeM CHCTEMBI PbIMAros 3.

HBroTOBAAIYCS MEXH, BEPOSITHEE BCEro, KO-
xepHukaMu. Hanpumep, B XVI B. ux jenanu
TOJBKO KOXEBHHKH 4,

Conaa. ComiaMu Ha3bBalOTCH TPYOKH H3
OTHEYIIOPHOTO Marepuasa, cjayxamue s
[IOABOJA M3 MeXa BO3JAYLIHOH CTPYH B CaMylo
neyp. Cpeld apXeoJOTHYeCKOro Marepuana

(parMeHTH COMeN BCTPEYATCst ABYX BHIOB —

IUIHHAPHYECKHE HJIK NPH3MaTHUECKHe M KO-
gycoo6pasubie (puc. 8). JlmameTrp AyThEBOTro
KaHaJa B LHAJIHHADHYECKHX COIJIax KoJjiebJser-
ca or 20 mo 27 wmMm. HapyXHbH aHaMerp
paen 55—60 MM. ¥ [PH3MATHUECKHX COMEJ
HapyXHBEIR pa3Mep OcTaerci TOT Xe, T. €.
55—60 MM (puc. 9). dparMeHTH KOHHYECKOH
(OpMBI, SIBJISIOLIHECS, OYEBHAHO, MYHALUTYY-
HOB uacTbio comia, Haijgenst B Crapo# Psi-
sanu (puc. 10).

Cpenn Bcex HafileHHbIX COmeJs HE COXpaHH-
JIOCH HHM OJNHOr0 3K3eMIUifpa B MEpPBOHAUANb-
HOH €ero JJHHe: BCe OHH fABJAIOTCH JHIIb
yacTblo nejoro comra. HaubGospluas JJIHHA
JoLleflIero Ao Hac o6JOMaHHOro comjia pas-
Ha 205 cv. Cylsd IO apXEOJNOTHUYECKHM ® H
sTHOrpaQHUECKHM mateprasam  XVIII—
XX BB.S. comra gocruraiu miaumuer 40—60 cm.

?

! . A, Koauuns Heckonbko 3aMeuaHul K IMaBe
«O xeyese» MHHEpaJOTHYECKOro Tpaxrara BupysH.
KCHUUMK, sun. XXXIII, crp. 148.

2 [Iono6HEIi NpHBOX OPTAHHBIX MEXOB H3BeCTeH B
3anannoir EBpome B XII Beke (cm. W, Theobald,
VK. cou., crp. 434).

3 Hamono6He NpPHBOJA MEXOB Y OCMYHICKHX medeH
8 XVIII B. (JI. [Tepcu PyKOBOACTEO K MeTauIyp-
ruu, 1. 11, CII6., 1869, crp. 505).

¢ B. A, Konuunn O6paGorga *ejesa B MOCKOB-
ckoM rocyaapcrse B XVI B. MHA, Ne 12, crp. 204.

§B5. E. Hereg-KopaaneBckHH. VY& cO1I,
ctp. 288.

6 A, Talinyx ¥k cou, cTp. 298

3 MaTepHadpl N0 APXEOAOrHH, BH, 32

Jlesanuch OHM H3 IVIKHBL, 4acTO C IIPHMECBHIO
mecKa M OueHb MeJKOH rajbkH. FHTepecHO
OTMETHTb OJHOOOpa3ue pasMepOB IYTHEBOT'O
KaHala y BCeX JPEeBHEPYCCKHX comes. Y Hame-
peHHbIX HaMu Gonee 50 3K3eMILISPOB comes ¢
no6epexbsi Dunckoro s3amupa, Crapo# Psasanu
B ABYX ropomuunl y ['opoiacka jgHaMeTp KaHa-
sa KoJgebaercs B cpeaHeM oT 22 ao 25 MM.
Orkionenns: K pasMmepaMm 20 u 27 MM sBJf-
JIUCh PENKUMH HCKIIOYEHHSIMH.

ComIo CJAYXWJIO JIMIIb OJHY-IABE ILJIaBKH.

q 10en

Puc. 8. Bo3nyxoayBHble COmIa

[Ipu pa3Gopke OTBEPCTHs B TPYyAH MEUYH OHO
yacTto pasbHBAJOCh, B CHJIY UEro coIlJIa A0 Hac
JIOIILTH TOJIbKO B PaspylIeHHOM <COCTOSHHHE,

JdpeBHepyCCKHEe JOMHHIB Kak
KOMILJICKCHOE MEeTaJUIyPTHUECKOEe COODYXKeHHe
B H3yuaeMHIl HaMH IepHOA CYIIECTBOBA/IH
NBYX THIIOB: MOMHHIEl C TIedaMH, PacrnoJo-
XEHHBIMH B 3eMJITHKaX, M JOMHHIb! Ha3eM-
HbIE,

3eMJIAHOUHBIE JOMHHILI C BHEIUHEH CTOpO-
Hbl, BepOsiITHEe BCEro, HAlOMHHAJH OOLIYHEIE
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KHJble 3eMJISHKH. Takas JOMHHIA, HauboJee
nonHo coxpauupwmasica B Crapoit Pssanu, pe-
KOHCTPYHpYeTCst B CJeAyIoeM Buae. 3eMJsH-
Ka [PAMOYFOJILHOH (OPMBI C OKDYTJIbIMH

yriamu, pasmepom 3,2X 3,4 M u riyOuHOH
okojo 1 M 6BIIa TepekphLITa, BEePOATHO, ue-
(BO3-

ThipeXcKaTHOH Kphllell. Jlepepsnuas

Puc. 9. BosayxoIiyBHbie Comja ¢ rOpoauila y
c. l'opoxnck

MOJKHO, IIJIeTeHass M3 [pyTheB) KphINA B
IIPOTHBOMOXKAPHbIX LessAXx Oblia ofMasaHa C
o6eHxX CTOPOH TJIMHOH. ¥ CeBEpHOH CTEHKH
3eMJISIHKE, Ha I0JIy, CTOsJja OfHAa [IMHOGHT-
Haa cblpoayTHas meyb. Hax meubio, B KphIlle,
IJs1 BhIXOJa Ta30B GbLIO YCTPOEHO BHITSZKHOE
OTBepCTHe. B MPOTHBOMONOMXKHOK OT IeYH CTO-
poHe GLIT BXOJ B 3€MJSHKY IO /[eDEBSHHOH
JectHuue. [lepen Neubl0 HMEJICA IPEATOPHO-
BO#i BEleM ryGuHoit 0,8 M u pasmepom 14X
X 1 M. Ou co3maBall yno6cTBo B paboTe NpH
pa3MMIraHHH IIeUH, YCTAHOBKE MEXOB, BbIEMKE
kpuilpl. [Iuxra, T.e.pynaa, yroab, HaXOAHJIHCDH
CHApYXkH B3€MJSHKH Y BBITSIKHOTO OTBEPCTHA
B Kpblule. 3arpyska Ineuyd BeJlachb 4epes 3TO
orBepcTHe. 3eMJISHKA fBJANACh TOJBKO IIPO-
H3BOJCTBEHHEIM IIOMeIleHHeM. ITOT THNI JOM-
HHAL, pacCYMTaH Obl1, BEPOSTHO, Ha KpPYIJIOro-
J0BYI0 3KCIIoarauuio. Kpblma 3eMJSHKH 3a-
myIlaJda NeYb H MeTajjlypra oT J0XKjeH, Xo-
Jojia H CHera,

Pacnosnaranack 3ta pomuuna B Crapo# Ps-
3aHH B peMecJeHHOM pafioHe ropoaa. Kmeinu
X JOMHHIB JAHHOIO THIA TOJbBKO MO OXHOH
Meyy MJIH CTPOMUJHMCH M B JBe IIeYH, HaM He-
n3pecTHo. HOBropoackue nHCLOBble KHHTH
XV B., yIOMHHAIOUIHe IO JBe Ne4H B OIHOH
JOMHHIe, BHemHWH OOJHK ACMHHI HE OIHCHI-
BatoT. ONbIT Halllefi PeKOHCTPYKIHH JOMHHIIBL
npencTasied Ha puc. 11,

.
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BoJsiee TpymHO PEKOHCTPYHPOBATL JL O M H H-
Usl HasdeMubre. OT OOMHHUL 3TOTO THIIE,
KpOMe paspyLIeHHbIX MeyeH, HHUEro He coXpa-
HHJIOCh. PyccKHe 3THONpaguuecKHe MaTepHa-
ael ! XVII—XX BB. fa10T CbIPOAYTHbIE Ha3€M-
Hble [IeUd, BCErja 3akKiueHHble B HeOoJbllHe
cpyObl, 3achllaHHble 3emJed. IDTHM mpecie-
Ayercs, ¢ OXHOHl CTOPOHbI, YCHJEHHE CTEHOK
meyw, a € APYrof,,— yaoOCTBO 3arpy3kH IeUH
muxtoi. Ha ypoBHe KOJIOUIHHKA IOJIyYyaercs

Puc. 10. Konnueckne BO3JYXOAYBHHE COMIia
n3 Crapoit Psasanu

mIollajgKa, Ha KOTOPOH 3aroTOBJSAIOT IIHXTY.
[Tono6HOe YCTPOHUCTBO sl APEBHEPYCCKHX IIe-

Puc. 11. PeKOHCTPYKUHS TOMHHIE

yel H3yuaeMoro HaMH BPEMEHH BO3MOXKHO
JHIBb npeanojararb. Coopyxajoch JH BOKDYT
meuell Kakoe-TH60 crpoeHHe (Kphlia, CTe-

1 Cm., nanpumep, axyrckuil (A. Iafinyx. Yk cou,
erp.293) u- kapenbckuit ropusl (A, ® ynmxod O Bu-
NefKe Keleza B CeipoayTHhx mewax. CII6., 1819,
crp. 4).
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Hbl) — HaM TaKiXe HEeU3BecTHO. MoXHo JHLIb
3aMEeTHTb, YTO IHCHbMEHHble HCTOUHUKH XVII B.
NpH OINHCAHHH JOMHHI[ Bcerja YINOMHHAT
neub MM Ie€uH, HaxoAfllHecs B H30e HIH
capae.

[IpeacraButh MOLpPOGHO DEXHUM CHIPOAYTHO-
rO TMPOHU3BOJACTBA TOJbKO Ha OCHOBAHHH apxeo-
JIOTHUECKHX MaMSTHHKOB (JaKe O4YeHb XOpo-
el COXPaHHOCTH) Henb3d., Jas atoro HeoO-
XOMHM TIHCbMEHHBI HCTOYHHK, Kakoro mjs
npesHefi Pycu mbl He uMeeM. [losTomy, uToGH
XoTl OBl NPHOJH3HTEJIBHO OCBETHTh 3TOT BO-
npoc JJs H3y4aeMoro HaMH BPEMEHH, IIPHXO-
IOHTCSI CHOBa IpHOeraTb K STHOrpadHYECKUM
MarepHajaM, Bpllle yXe TOBOPHIOCH, YTO
AKYTCKH TODH [0 CBOEH KOHCTPYKIHH, Kaue-
CTBY JKe€Jie3a M COCTaBY ILJlaKa OUYe€Hb OJIH30K
K CHIPOAYTHBEIM mneuam npeBHedt Pycu. PaGora
IBYX CBHIDOAYTHBIX TOPHOB Oblla OOIPOGHO
onmucada A. A. TafinykoM ! w XapHTOHOBBIM 2,
EnBa JH peXxuM MOpPOH3BOJACTBA CHIPOJAYTHOTO
JKejesa B japeBHeil Pycu MHOrum ortinuancs
OT pexHMa SKYTCKHX TopHOB. [IpuBemem pe-
XKHM SKYTCKOro TopHa, 3amucaHHbfi Xapuro-
HOBBIM. :

OO60XKeHHYI0O Ha OTKpPBITOM BO3AYXEe PYAY
H3MeJNbYaloT B JEPEBAHHOM KODBITE H HPOCEH-
BAalOT B MEJIKOM pelleTe H3 MpYThbeB, ToOCTIe
yero pylda rotoBa K Iu1aBke 3, 3aTeMm:

1) meyb CHJIBHO TNpPOTANIHBAIOT CYXHMH
JpOBaMH;

2) ocraBluHMecss YIVIH H TOJIOBElUKH yGOHpa-
IOT;

3) Jemanb IMeYyHn [OKPbIBAIOT YrOJbHOH
NBLIBIO, TOJMIIUHOK B 1,5 Bepllka;

4) uyepe3 KOJIOLIHHK HAaNOJHSIOT [€4b J0-
BepXy APEBECHBIM YIJIEeM;

5) uepe3 oTBepCTHe B TIpYAH I€4YH Yroub
NOJKHUTAIOT;

6) oTBepCTHe 3acChIIAKT N0 IOJOBHHBI BHI-
COTBI 3eMJIEH U BCTABJSIOT COILIO, IOCJE Yero
OTBEPCTHE COBCEM 3aKJafIbIBAIOT KaMHSIMH H
3aMa3blBalOT;

7) Ha Yyrojb B IleuH, 3acChIIaHHBIH yXKe [0
YPOBHSl KOJIOIIHHMKA, HAChIIAIOT €lle KYuKY
yrias BecoM B 8 (PyHTOB;

8) Ha 3Ty Ky4Ky YIis pa30pachlBaioT IIpH-
TOTOBJIEHHYIO PYAY MepKOH NpHUOJH3HTENBHO
11—14 ¢yuTOB;

VA A . Tatinyk VY& cou, crp. 292.

*E. O. CrpenoBb. ¥x cou., crp. 55.

3 Pyna aroro palioHa — Gyphll JKeJlesHSK ¢ BBICO-
KHM cOfiepxandeM xenesa. Fe,QO; okomo 80-—85%:
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9) BCTaBJAIT B COIJIO JBa MeXa H HAuMHa-
0T JNYThbE;

10) npumepHo depe3 30 MuH., Korja KyuKa
yrJisi, BCJIENCTBHe CTOPAHHSA YIJs B IEYH, OIYy-
CTHTCS [0 YPOBHS KOJIOUIHHKA, HACHITIAIOT
TaKyl0 XK€ Ky4dKy YIS H BTOPYIO MOPIHIO
pyAbl TakoH e MEePKOH, KaK H TepBYIO;

11) npumepHO uvepe3 18—20 MHH. 3achima-
IOT TPeTbIO MOPLHIO YIVIA H DPYABL;

12) koraa oHa NpPOropuT, MHHyT uepes 20,
3aCblIalOT YeTBEPTYH IIOPUHIO YIS ¥ DY,

13) npuMepHo uepes 20 MHH, HACBIIAKOT
NOCJEHIO, NATYI0 NMOPIHKIO YIIA H DPYABI

14) nyTbe mpojosKalOT A0 TEX MOp, IOKa
yrisi He OCTAHETCSI OKOJIO IOJOBHHBI BbICOTHI
Neyd, a 3aTeM JyThe MPEKpPallalT H BHIIY-
CKaloT 1LJaK; S

15) mox comyiom B 3€MJSIHOHM 3aChillKe I[Iey-
HOTO YCTbSl JEJNalOT OTBEpPCTHe, Uepe3 KOTopoe
BBITEKAET LJIaK, a [IocJe BBIIYCKa IIIaKa 3TO
OTBEPCTHe 3aJeJIbIBaloT;

16) nmyThe mnpojaoaKAIOT,
CTAHOBHUTCS sipue M CBeTJee !;

17) Korjpa BCe yIVIH B IeUH IPOrOpsT, AYThE
OCTaHaBJIHBAIOT;

18) pasbupalorT oTBepcTHe B TpPYOH [EuH,
CIelHaJbHORH Koueproii o6kaThIBalOT KpHIY, a
3aTe€M ee BBIHEMAIOT KJEIIAMH;

19) kpuuny kKnazyr Ha GpeBHO, OKOJIauHBa-
I0T H O00XHMAIOT MOJIOTOM;

20) B saKJIOUEHHE HA KpHIE AeNaloT Hafi-
py6 Tomopom H mo 3TOMY HanpyOy omnpejess-
I0T KayecTBO xKeJe3a,

Ha Becp nponecc tpeGoBasoch BpeMsl 2 u.
25 M. Pa6oranu jBa uejoBeKa — B3POCJbIH H
noapoctok. Pyaer uspacxonosano Oniio 60
(yHTOB, KpHILA NOJYYHJACh OUEHb XOPOLIEro
KauecTBa, BecoM 20 ¢yHTOB.

3arpy:KeHHble B CHIPOAYTHYIO Ieub pyIa,
JADEBECHbIH yrojb (MHOrAA AONOJHHTEJbHO
1IJ1aK) W HENPepBLIBHO HarHeTaeMblil BO3AYX B
pesyJjbTaTe  BOCCTAHOBHTEJBHOTO  IPOIECCA
oOpasyiorT Kese30 (B BHAE KpHIbI), IVIAK H
BBIXOJSIIIIME Tasbl.

PaccMmoTpumMm, Kakue ke MaTepHasbl NPHMe-
HSJ1 IPEBHEPYCCKHE MeTaJulypr ¥ Kakoro Ka-
yecTBa IoJyvyancs MeTadl.

npuuYeM Innamd

I XapuToHOB elle MNHINET, YTO, A0 OKOHYAHHS IIPO-
uyecca, KPecTbsiHHH, MJIABHBIIHE pYAY, NJTHHHOH TNaakoi
uyepe3 KOJIOLIHHK HECKOJBbKO Da3 WIYpoBal B MEuH, Io-
BOpS, YTO OH YIMIOTHseT KpHOy. TakoH omepauuH HH
afipyx, HE ApYTHe STHOrpadbl, ONHCHLIBABUIHE CHIPO-
IYyTHOe TPOM3BONCTBO XeJieda, He ynomurawr. Ilosrto-
My s ee [pomyckal, TeM O0oJee YTO TeXHOJIOTHYECKH
OHa He HdBJIAETCH HEOOXOAHMOH.

3*:
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riABAIV
PY A

JKenesHele pyabl Ha TEPPHTODHH JpeBHEH
Pycu 6bliin pacnpOCTpaHeHbl MOBCIOAY. Ilo xu-
MHUECKOMY COCTaBy B MOJaBJsIOIied ~Macce
5T0 GLUIM Gyphle MKeJE3HSKH (JHMOHHT). JTa

nus. Te Ke pacTBOPEHHBIE YACTH TIEPEHOCATCS
pekaMH B BOJHble GacceiHbr (HanmpuMep B O3e-
pa) H 30eCb, IPU YCJIOBHH 3HAUHTEJIDHBIX KOH-
LeHTpalMil MM  BCJIELCTBUE  JESATEJbHOCTH

Ta6auna 1

XuMAgYecKknii cOCTAB KeJe3HBX PYA B IpoLEHTAX

MecToposknenue [POKAT- | e O | ogmee | S102 | AlsOa | MnO | €20 | TiOy | PyOy | SO, | MgO
Paiton Jlagord . . . . . . . . 50,3 35 120,73
Peunua oMenbckoil 00 . 61,5 |43,18]15,5
6,09 136,9826,0 55,86 | 0,04 \Cnegm| 0,45 0,2 0,12 | 0,09 | 0,35
Pajion PalixoBeunxoro ropofHina 6,08 [39,0 |27,4 [53,92| — |Caenst 0,2510,2710,1510,8 | 0,43
63,9 |48.0 |28,36] 7,05 0,4 |0,23 0,27
OBpyuckuit pailod . . . . . - 45,8 32 38,4 | 3,4 0,3
. . 28,6 | 20 |51,2 | 5,2 0,75 1,27 1,71
! 69,8 (48,8 |15,0
Boaptackui paton . . . . . - é?’g gg’g i%’g 20.3
l 65.3 [45.6 [14,8
12,32 |59.34 41,5 |22,64( 1,38 | 1,6 | 0,25 1,96 | 0,08
o 9,45 |25,92(18,2 |62,14 0,42 | 2,16 |{Caean 0,06 | 0,15
YKpauHCKOE HONECBE . . . . - { 10'9 |44,39| 31 |34,88) 6,36 | 0,72 |Caenn 2,34 | 0,05
35.28 (24,7 150,64| 0,18 | 3,49 | 0,05 0,21 | 0,31

3aBHCUMOCTH OT 00pa3oBaHusd, BCTpe-
coOCTREHHO
Jnyrosast

pyna, B
yaercd B TPEX OCHOBHBIX BHJAX:
Gyphiil KeJie3HsIK, OOJOTHAd U
(mepHoBast) pyAa ¥ O3epHas pyna.

Co6cTBeHHO Oypbiil KesiesHAK [PeACTaBJsdeT
coboii MHHEpAnd (XUMHUECKHH COCTaB 2Fes0;
- 3H,0), cMellaHHBIH ¢ KPeMHE3eMOM (Si0,),
rnunosemoM (Al,O3), ussectbio (CaO) u apy-
[EMM MOPOJAMH W NpHMecAMH. 3ajeraer OH
MJacTaMH pPasHOH MOIIHOCTH, YacTO BBLIXOAS-
IEMM Ha AHEBHYIO MOBEPXHOCTh 3EMJIH.

BosioTHAad WJH Jayrosas pyAbl ABJISIOTCA
BTOPHUHBIMH 00Pa30BaHUSAMH KOHKDEIHOHHOTO
MpOUCXOK/AeHHs. PacTBOpeHHble UacTH Iep-
BHYHOTO MECTOPOXK/JEHHSl, B UAaCTHOCTH COJH
JKese3a, IMOMAAalT B TPYHTOBble BOABL H, IIPH
YCJIOBHH 3HAUMTENbHOH KOHIEHTpauuy, oca-
MKAQIOTCA B PBIXJBIX NOBEPXHOCTHBIX HAHOCAX,
cofupasicb B BUAE JIMH3, MOYEK, THE3N. Bertpe-
yaloTcs STH PYyAbl B HH3MEHHBIX 3a00sI0YeH-
HBIX HJIH OUeHb BJAXHBIX MECTax, B AOJHHAX
peK MJIH 03ep.

O3epHble PYAbI fBJSIOTCE TaKXe BTOPUU-
HBIM 06pa30BaHHEM OCaJOUHOTO MPOHCXOXKME-

MHKPOOPTaHU3MOB, 00pa3yIoT 3alekKH. Bcerpe-
yaloTcsl 5TH PYAbl Ha JHE HerayOoKHX o3ep
HeJajeKo oT Oeperos.

BoJioTHBEIE M JIYTOBBIE DPyABl, . PAHaLJIENKA-
Me K TPyNIe 3K30reHOBBIX 0GpasoBaHMH, IpHU
CBOEM TIeHe3HCe OuUeHb Yacro KOHIEHTPHPYIOT
BMECTe C OKHCJIAMH OCHOBHOTO MeETajia He-
GoJIbIIOe KOJHUECTBO OKHCJIOB JAPYTHX Merad-
JIOB, KaK TO: THTaHa, HHUKEJd, MoJubneHa,
XpoMa M APYrHX. YcioBHA 00pasoBaHUsl STHX
OKHCJIOB TAKHe e, KaK H KeJe3Hnx. Uacrb
5THX METaJJIOB, BOCCTAHOBJEHHBIX BMeECTE C
JKeJe3oM, MepeXOfUT B KpHLY.

HanGosee LIHPOKO IPUMEHSBUIEHCS [ApeBHe-
DYCCKHMH MeTajjlypraMu Geuia 6ojorHAasT —
nyropasi pyna. Hapsiny c ne#t Jo6uBaj H
cob6eTBeHHO Gypbif Kele3HAK B pafoHax ero
BBLIXOAA Ha MOBepXHOCTL 3emJyH. DB. A. Puiba-
KOB COCTABHJI KapTy paclpocTpaHeHHs 0osoT-
HEIX, JYTOBBIX M O3€pHBIX DyA B BocrouHo#
Espone !. Okasaxoch, YTO pyccKasd paBHUHA

1B. A. Pu6akos. Pemecto JpesHeft Pycu.
M.— J1., Hsa-so AH CCCP, 148, crp. 93.
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Puc. 12. PacnpocTpaHeHHe OGOMOTHLIX PyH B Npefelax TeppUTOPHH IpeBHeK Pycu

YeaosHme 0GO3HAUEHHs: | — jKeae3HHe pyanl (60JOTHHle, AYTOBhIE, O3€pHHE, Gypuid Weae3HaK); 2 — pafOHH NPOMBIIIIEHHOH ACOHYH
pyIb, YIOMAHAEMHEe B MHCBMEHHWX McToumHkax XV — XX =B.

pacrofiaraja GoabluMMH, B Macimrabax Jpes-
Heli Pycu, 3amacaMH JierKO TOCTYIHOH XeJses-
Hoit pyapl. IOXHasg rpaHHI@ pacnpocrpaHe-
HHsl GOJOTHHIX pyd Ha Kapte y B. A. Pufa-
KOBa cOBllajsa C IOXHOH TpaHHIEH JECOCTEIH.

JIns mOMOIHUTENBbHOH XapaKTePHCTUKH Kap-
THl §I, HA OCHOBAHHH INHCbMEHHBIX HCTOYHHKOB
XV—XX BB., co0pag pmaHHbIE O pa3BeJKax
WM TPOMBIIIJIEHHOM HCIOJb30BaHHH GOsOoT-
HbIX pyA B Oyphlx XKeNe3HsSKOB B Ipejenax
TeppuTopuH aApeBHelt Pycu (pmc. 12). Hamm
CBeJleHHs [IOJIHOCThIO TMOATBEPAMJIHA OCHOBHbBIE
BoiBoAbl D. A. Pri6akoBa M AOMNOJHHTEJIBHO
oXapaKTepH30BajH IOXHble pAaHOHH JApeBHel
Pycu, He Boweniuue B kapTy b. A. PniGakoBa.

31ech Tak e, KaK H HA BCeH TEPPUTOPHH
Pycu, umelorcs 3ajiexu OOJOTHEIX PyA H 6y-
pHIX JKEJE3HSKOB HerJyboKoro 3ajeraHusl.

BodqloTHbIe U JIyrOBHIE PYIAH SIBAAOTCS Gosiee
JOCTYMHBIMH H JierKo paspabGaThiBaeMbIMH DYy-
Jamu, yeM Oyphli Kejle3HAK, HO COAepIKaHHe
JKesleda B HHX HaMHOro menbine, B Ttaba. 1 s
MPHBOXKY XHMHUECKHI COCTAB KeJE3HHEIX PYyI
H3 pasHbIX OOJacTed, BXOAALIHX B TDaHHILbE
tTepputopud ApeBHefi PycH. XuMHuecKue aHa-
Jausbl npousBofuinck B KoHie XIX u B XX B.
HccaenoBannbie pyabl LOOBITHL B 3TO e Bpe-
Msi, HO, BIOJIHE T[OHATHO, MOTYT [OJHOCTbIG
XapakTepH30BaTh COCTAB pYJ, NPHMEHSBUIHXCH
i B gpeBHeH PycH.
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OcHOBHBIe KOMIIOHEHTH KakK OOJOTHBIX DY,
TaK U OypBIX ¥KeJNe3HSKOB — 3TO OKHCh XeJe-
sa H KpeMHe3eM. KpemHeseM, cocraBjssi oOC-
HOBY MYCTOfi MOPOAbI PYABI, FIBJASETCH JIETKO-
OTHENHMO mNpHMechlo. Doubllioe KOJHYECTBO
KpEMHe3eMa MOXHO YAaNHTb H3 PyAHl elle M0
mporecca MJABJICHHS NYTeM Da3MoJia, NpOCeH-
BaHHS H TPOMBIBAHHSI DYABI
Has3pBalOTC oforallieHHeM pyAH). IJiHHOZeM
B 3THX pyAax ObiBaer B HeOOJbIUHX KOJHUE-
crtBax, peaxo mpesbiiasi 5—7Y%. JIpyrue npH-
MecH, KaK TO H3BecTb, OKucH Qocdopa H
cepsl, 6LIBAIOT B ellle MEHbIIHX KOJIHUeCTBaX, ua-
1ile BCEro B AOJSX IporeHTa. Bece 3TH yCJIOBHSA
JenaiTr Gypble XeJE3HAKH, B TOM yuciae u 60-
JIOTHBIE pYyAbl, HaH6oIee NOAXOASINMH PyAaMu
JJIS CBIPOLYTHOT'O Ipolecca.

Bypbifi  Keye3HsK, ABJIAIOIIHHACA
OKHCBIO KeJjie3a, MPH BOCCTAHOBJICHHH TepsieT
BOJLY H CTAHOBHUTCS TOPHCTHIM, 4YTO CHOCOO-
cTByeT Gosiee OLICTPOMY H I[IOJHOMY BOCCTa-
HOBJICHHIO 2KeJje3a.

O Texuuke AOGBIUH M IIpeJBapHTEJIbHOMN 06-
paGoTKH pyan B ApeBHeH PycH nHCbMeHHEBIX
HCTOUHHKOB y Hac HeT. [TosToMy mpuxoaures
nMpuGETHYTb K PYCCKOMY = 3THOTpa(HUECKOMY
matepuany XVIII—XIX sB. IlpumurusHas
TeXHHKA 3TOTO BPEMEHH ejBa JU 4YeM OT/IHYa-
Jlacb OT TeXHHKH JAOOBIUM DYABl B JAPeBHEH
Pycu. Bor kKak onuchiBaj 2KeJe30pyanbie
npoMeicsibl B 1803 r. akanemuk B. M. Cesep-
ruH: «)KejieaHble pynbsl HaxoAsATcs Hanbojee
B yesgax DeJyiozepckoM W YCTIOXKCKOM, Tle,
JieXka Ha CaMOH I[IOYTH IIOBEPXHOCTH 3eMJIH,
..C JaBHHX BpEMEH TaMOILHHUMH XKHTEJISIMH
OTKpbITHL... [Togo6uo ceMy, B yesmax Uepeno-

BellkoM H KHPHJJIOBCKOM, MO pKaBblM OOJIO-

TaM OTHICKHBAlOTCH TaKiKe »KeJlesHble pYAHI,
HO He B GOJBIIOM KOJHYECTBe, BIIPOYEM OJH-
HAKOBOrO ¢ NpeaslAyuiuM Kauecrsa... Pyaa
CHsl €CTb JKeJie3Hasi 3eMJIsl KPAaCHOBAaTOrO IBe-
Ta, AOBOJIbHO TsXKeJasi, CMellaHHas C YepHO-
3¢MOM; IPOMBIIITEHHHKH [O3HAIOT OHYIO 1O
PXKaBOH BOJE M KPACHOBATOMY HJY, BBICTYIAKO-
MeMy Ha [OBEPXHOCTh O60JIOT; TaMOIUHHE
KHTEIM CYJAAT Takke O pA06poTe PYAbl 10
pORy JepeB, Ha OHON pacTyUIMX; TaKHM o6pa-
30M OTHICKUBAEMYIO MOJ OGEpEe3HHKOM H OCHH-
HHKOM [IOYHTAIOT JYyYyllel, NOTOMY 4TO H3
OHOH XeJjie30 OhBaeT MArde, a B TAKHX Me-
cTax, Il pacTeT eJbHUK, XKecTde H Kpemue..
[Toeawky pyda WJIH KeJiesHAsl 3eMJAs JIEXKHT
Moy, 4epHO3EMOM Ha aplHUH IJyOHHOIO, TO
MPOMHIIIJIEHHHKH KOMAalOT fIMKH, W BbIDbIBAs U3

(3TH onepauHH

BOJHOH

OHBIX JEePeBSHHOIO TNajKoH 3eMi10, Y3HAaIKT
LOOPOTY OHON MO IBETY H TAXKECTH, a Ha#nas
TaKOBYIO, CHHMAlOT HepBHI CJOH, IIOTOM BhI-
DLIBAIOT JKEJIE3HYI0 3eMJI0, CKJIaJbIBAlOT Ha
BLICOKHE H CYXHE MeCTa KyYaMH H OCTaBJIAIOT
Mecfilla Ha JBa NPOBETPHBATh W NPOCHIXATb» I,

ITono6uoe omuHcanHe HOObIUH  OOJIOTHOM
pyan B paiioHe Cecrpopenxa mpuogut B. B.
Jlio6apckuii: «llo6biBaemas 31ech pyAa €CThb
JEPHOBHIH JKeJIe3HSIK, KOTODHIH HaxoautTcs 00-
Jiee M0 GOJIOTHCTBIM M CEHOKOCHBbIM MeCTaM
(nyroBasi pyna). JIexXHT B 3eMJe THE3NaMH,
KOH 3]I€Ch HA3bIBAIOT I'DHBaMH: IyOHHA MECTO-
poxaeHu#l oT 3 40 D ueTBepTel, a NmpocTHpa-
HHe, HJIH OOIIMPHOCTh, HAa 1 caxeHb H GoJjee.
ITokphilry pyABl COCTABJSIOT JepH H UepHO-
3eM, a NOCTe&Jb TJIHHA H MapldaJjbHas BOAa.
Pyauble MecTOPOXKJAeHHSI OTHICKHBAIOTCA IHLy-
naMu (poXXHaMH), a paspabaTHBAIOT XXeJes-
HOIO JIONATOM, JOMOM H Ka#soM. B cyTkd a0-
opiBaercss 1 Ky6. cax. pydpl 2 UeJIOBEKaMH,
yto cocrabiaser Becom ao 1000 mynos» 2.

He MuoruM Tpyauee 6buia foOwua u 6ypo-
ro xeje3Hsaxka. Kak s yxe TOBOpPHJ, Ha Tep-
puropud Bocrounofi EBponbl uMeeTcs MHOTO
BBIXOA0OB OYypoOro xeje3HsiKa Ha JHEBHYIO IO-
BEpXHOCTb 3eMJIH. Takue BBIXOAb H3BECTHH B
MocKOBCKOM  XKejie3opyaHoM Gaccefine (Ka-
nyxckasi, Mockosckas, Tynabckas, Baanumup-
ckast 06n.) % u B DBesopyccun (Opma, To-
menb) 4. TlucoMeHHble  HCTOUHHKH XVI—
XVII BB. coofliaior HaM O pa3paboOTKe STHX
DYA MeCTHBIMH KpecTbsHaMH 5. Pa3paGoTKu
BeJIUCh OTBajJaMH ¥ AyAkamu. JLyaku, T. e.
HeGOJbIIHE 1IAXThI-SIMBEI, JeNajJuch IJTyOHHOH
10 5 caxeH. Pyay noaHuMaiH HaBepX B KOp-
3MHaX BOPOTOM HJIH BPYUHYIO 5,

Bosiee 0cTOPOXKHO Mbl AOJMXKHBI TOAOCHTH K
STHOrpa(UuecKuM CBeJeHHAM O TpPeABAPH-
TesIbHOH oOpaGoTke pynH, T. e. ee oborauie-
HMH Tepepl myaBkod. IIpexnae Bcero Mal J0JI-

1 B, M. Ceseprun. O Kele3oWIaBHAbHEX TDPO-
moicnax B Hopropoacko#t ry6. TeXHOMOrHYECKHH XKyp-
nan. CII6., 1812, 1. IX, Buin. 4, ctp. 7.

2B, B. Jlio6apckui. 3amMevanns no Painos-
ckoMy 3apoay. lopumit ypman, 1826, xm. XII,
crp. 120,

311, 3emMmaTtyuncxHu i, JKenesune pYAW IeH-
tpaastoii wactd Espon. Poccun. Tpynwm CII6. 06-Ba
ecrectsoucnuiTatesed. CII6., 1889, 1. XX.

¢ Baionyxo. Parictpaningsl cmic  KapbiCHbIX
pokannsy, BCCP, Munck, 1933.
§ Kpemoctuas MaHnydaktypa B Poccun. Hsa-so

AH CCCP, J., 1930, 4. 1. ,
6§ Msewos. JKenesywe pyan Poccun. M., 1922,
ctp. 60.



PYJA.

Hbl peIiHTh BoOmpoc, oboraimanach JiH pyzna
B apeBHed Pycu? 3Haf COCTaB TIPUMEHSEMBIX
DPYA H COCTaB JPEeBHEPYCCKHX IIJIAKOB, MOXEM
OTBETHTb Ha 3TOT BoOmpoc mnoJjoxurensHo. Oc-
HOBHble KOMIIOHEHTH pYyApl H IIJIaKa — XKeJe-
30 u KpeMHe3eM. B 1mmake Bcerja ZOJXKHO
OBITE KpeMHe3ema OoJibllle, UeM B 3arpyxae-
Moil B meub pyne, a Keje3a MeHbe., OOGbYHO
B CHIPOAYTHHIX IIJaKax KpeMHe3eMa B CpaB-
HEeHHH ¢ pyjao# GeiBaer GoJablle B 2—3 pasa,
a weje3a MmeHemle B 1,1—1,4 pasa. Ecau Mul
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O4YeHb BAaXKHBIM TEXHOJIOTHUECKHM YCJIOBHEM
IpH MPOUIBOACTBE Keje3a B ChIPOAYTHHIX Ie-
qax.

DTHOorpaduyecKkde MaTepHAJbl ! yIOMHHAIOT
CcTeAyIOLIHe MpHeMBl o0oralleHHss pyi: 1) mpo-
cymKa (BblBeTpHBaHHe), 2) ofxwur, 3) pas-
MesnbuaHue, 4) NPOMBIBKA, S) TIPOCEHBAHHE.
He BLI3hIBaeT COMHEHHS, YTO 3TH Olepaluu
npHMeHSIHCh H B ApeBHed Pycu. ITonyyenue
BLICOKOKOHLIEHTPHPOBAHHON pYyAbl He MOIJIO
OrpaHyyUTLCS TOJMBKO OJNHOE HJIH ABYMs ore-

Ta6anma 2

Si0, . — — — — — | 11,6 | 15,0 | 14,8 [ 28,36} 38,4 | 55,86] 62,14
Pyaa ‘ '

Fe oGulee . — — — — — | 53,0 48,8 | 45,6 | 48,0]32,0(26,0]18,2

Si0, . 12,6 | 13,14} 14,1 | 18,74/ 19,91 19,0 1 35,56 | — — — —_ —
lnax ‘

Fe ofmee . 45,93( 49,83| 42,19} 50,18 49,66| 46,11| 32,44 — — — — —

CpaBHMM COCTA4B Halllefi JXeJe3HOH Ppyabl B
TOM BHJe, B KaKOM OHa JoOmBajach, C CO-
CTaBOM JPEBHEPYCCKOro 1IjaKa, KapTHHa II0-
Jyuyurcss HHasf. B Tabs. 2 naercs comocTabe-
HHe Xejie3a W KpeMHe3eMa DYAH C 3THMH Xe
KOMIIOHEHTaMH B Huiake. J{aHHHE B3fATBl H3
taba. 1 u 3.

M3 Taba. 2 Mbl BHAHM, YTO TOJBKO B JBYX
mipo6ax MaTepHaJbHBI 6GajaHc MOXKET Cofi-
tTHch. Pyna sTux mpob siBasiercss OYpHIM  XKe-
JIe3HAKOM C BHICOKHM COJepIKaHHeM Kejesa.
B ocranbHBIX XKe npo6ax KpeMHe3eMa B pyAe
B HECKOJIBKO pa3 GoJsblle (a He MEHBIUE, KaK
#lyXKHO), ueM B muiake. Kak GOJIOTHBIC PYAHI,
Tak M GeaHble Gypble XXeJle3HAKH Oe3 npenBa-
puTEeJbHOH OOpabOTKH AMSA TPOH3BOACTBA XKe-
Jiesa He NPHrogHbl. Jlas CBIPOAYTHOrO I[IpoO-
fecca, MAAIOUIET0 CHJBHOXKEJE3HCThIH 1Ak,
KaK B HallleM cJydae [PEBHEPYCCKHH IIJIaK
(cMm. cTp. 41), HyxHa oueHb Boraras MKeJe3oM
pyzaa. Jlas mosyueHHMsl TakKOro KOHIEHTpAaTa
Heo6X0qUMO oborallleHHe AOOLIBAEMBIX PyX —
GOJIOTHBIX, JIYTOBbIX H OYpHIX 2KeJIe3HAKOB.
ITosTOMY JpeBHEPYCCKHE METAIYPIrH JOJIKHBI
Opliu oforaulaTh keJle3Hble DYABIL, HAYLIHE B
nnaBky. Omepanua o6oralllgHust — sIBJAJIaCh

pamHaAMH, a TpeGOBalo MJIaHOMepHOH o6pa-
6OTKH BCEMH YKa3aHHBIMH IpueMaMH. Apxeo-
JIOTHYECKH H3BECTHOH oOlepaunued sBJAETCA
ob6xur pynel. Ilpy Moux apxeojJorHIeCKHX
pasBeakax y aep. Jlacyunl Ha noGepexne PuH-
CKOro 3ajJuBa? B OfHOM K3 Wypdos Okna
o6HapyXeHa Kyua O0O0XKIKEHHOH PYJHL.

Jns Bcex omepanuii oO60TalUEHHST PYJB! Tpe-
6yeTcsi OueHb NPOCTOfi HMHBEHTaphb: M7 pa3
MeJibueHHs] PyIbl — AepeBsiHHAs KOJOAa H
cTyma, a i NPOCEeHBAHHS M TPOMEIBAHHS —
JepeBsHHOe peuero (CceTKa H3 MPYTHKOB).

Bricokyio Temmepatypy H OOHIHE OKHCH
yrjepona NpH IOPeHHH B IeUH MOXKET NaBaTb
TOJIBKO BBICOKOKAJIOpHIHOEe TOILIHBO, KOTOpOe
B TOXe BpeMs JAOJMKHO OhITh H JIErKOJOOBIBae-
MbIM. TakeuM TOMIHBOM B jJpeBHel PycH Mor
6LITH TOMBLKO JApPeBeCHBLIH YroJib.

1 A A Tafiayk. ¥k cou, B. M. CepepruH.
VK. cou, E. JI. Crpexnos. ¥k cou, [l ITepcH.

VK. cou.
2B, A, Koauun, Ortuer 006 apxeoJOrHIecKHX

pasBenyax Ha mnoGepexbe (PHHCKOro 3ajihBa B 1948 r.
Apxup Kommrera nomeseix Hccaeposaruit HHMK AH

CCCP.
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Ir1ABAY

TONJUBO

O6uHe Jieca H IIPOCTOTA TEXHHKH YyIVIEXKe-
Husl obecreuuBald JpPeBHEPYCCKYI0 MeTaJlyp-
FHIO [elIeBbIM M KaueCTBEHHBIM TOMJIHBOM.
[lepexkor ApPOB Ha YTOJb COBEPLIAJICS, BEPOSIT-
Hee BCEro, B TAK HA3bIBAGMbIX YTOJbHBIX sIMAX.
SIMHBIE croco6 BbIXKHra yrJjs SIBJSeTcd HaH-
GoJsee ApEBHUM M 3aKjIiOUaeTcs B TOM, HUTO
B yloGHOM MeCTe BHIpHIBaeTCs fMa, KyAa CKjd-
NBIBAIOTCS TOJEHBS H Cyubsl JepeBbeB. fIMa
JIOTHO 3aKpLIBAETCS CHApPYXH ACPHOM H 3a-
Ma3plBAeTCs TJIHHOM;, JIMIIb HaBepXy Ky4H, B
IeHTpe 4 B GOKax SIMb! OCTaBJISIOT HeOOoJIbIIHE
oTBepcTHsi Ul CJaforo IpPHTOKA BO3jyXa.
VroJIbIMK TMOAXKHIajJ ApOBa M [1aBajl UM BCEM
YacTHUHO Croperb NPH C1aboM [OCTYTE BO3AY-
xa. Korma temmeparypa MoBbIlIaNach, BCe OT-
BEpPCTHS TUIOTHO 3aKPBIBAJKCH, IPOBAM AaBaJH
OJIHOCTBIO OGYrIuThe H 0OpasoBaBLIEMycCH
B iMe yIIIO 3aTeM AaBajH OCTHTh. Bee HC-
KYCCTBO TIPH YIVIEXMKEHHH 3aKJIOUaeTcs B pe-
I'YJEPOBAHHM JOCTYIA BO3AYXa. ITpouecc
YIeXKKEHHs B 3aBHCHMOCTH OT KOJIHYECTBA
JpOB JJTHTCSI OT HECKOJbKHX JHed mo Mecsna
H Gosee. Takoft cmocol yryiex:iKeHus NpHMe-
msincst B Poccuu eme B XVIII—XIX gB. ! Ber-
XOI yris TPH SIMHOM CIlocobe 10 o6beMy co-
craBngn  okoino 30—339%, a mo Becy HE
prite 12%.

Pacxop yrasi TpH CHIPOAYTHOM Mpoluecce B
HIAXTHOH Teud Halllero THIA JOJXKeH COCTaB-
NSiTh He MeHee 3,15 eauHHIBI HA 1 emgunuuy
noJyuesHoro xesesa !. IlpaxkTnueckn xe 3TO
oTHOIIleHHe OLIBAET BBILIE.

B ppeBueli Pycu mpH JOCTATOMHO 60JbLIOM
oGbeMe CHIDOAYTHOH IeuX BeC KpPHILbI BLLT
HETIPONMOPIHOHAJIBHO MaJl, KpHla He TpeBhl-
mana B Bece bH—6 xr. Ho HE3aBHCHMO
OT 3TOro BCE BHyTpeHHee pafouee NPOCTpaH-
CTBO Meuy HOJKHO ObLIO 3aMOJHAThCA YTJIEM.
Tlo sTofi MpHUKHHE OTHOLIEHHE KOJHUeCTBa yIJIf
K Becy KPUIbl 3HAUHTEJbHO MOBHIIAJIOCE, 10
crurasi Beposito 8—10-KpaTHOCTH. Takum
06pa3oM HaM JIerKo NPHOTH3HTENIbHO ONpejle-
JIETB, 4TO Ha 1 MyJ KPHYHOTO Xejesa LMo He
meHee 3—4 M3 [pOB.

Hamu 6bl10 NPOH3BEAECHO aHATOMHYECKOE
HccseloBaHHe ABYX 06pasuoB APEBHEro yrs.
DTH 00pasubl COXPAHHJINCh B MLJIAKE. Onun
o6pasell NPOHCXOAHT C MOGEpeXbs DuHCKOTO
sanmmpa (Ilporonnoe mose) u apyroit ¢ Kyu-
manckoro ropoauima. O6a oGpasua onpeaese-
Hbl Kak Pinus silvestris, T. e. OObIKHOBEHHAA
COCHA, HO BEpPOSITHO NPHMEHSJIHCh B JKEje30-
nejaresibHOM TIPOHU3BOACTBE M Apyrue CcopTa
yrasi, danpuMep Ha tore Pycu.

I'TABAVI

MIARN

Brimie Mbl BBISICHHJIH, UTO OT/i€JleHHe MYCTOH
MOpOALI PYABl OT iKejieda TPOHCXOAHT MyTeM
OLIIAKOBAHHS €e 3aKHCbio xenesa. [lJst sToro
Heo6X0MHMO, uTOOBI Mpolecc OULIaKOBaHHA
NPOMCXOAW paHee Ipolecca BOCCTAHOBJIEHHS
3aKHCH JKeJe3a [0 MeTa/UIMYeCcKOro xeJsesa,
[JIsl Uero HYXHO, 4TOObl BO BCEM paboueMm
MpOCTpAHCTBEe MUl TeMIeparypa 6plTa BBILIE
1100°. DTH yCJIOBHS H TIPERONPEAENIOT COCTAB
BHIXOASAMIMUX ILIAKOB.

OCHOBHBIM KOMIOHEHTOM ChIPOJyTHOTO LIJa-
Ka SIBJISIETCSl 3aKHCh xeje3a 2. Ee KOMHYecTBO

! Kpemocrhasi MaHydaxtypa B
Haa-so AH CCCP, 1931, ctp. 12, 71.
2 Ayajus JpeBHEPYCCKHX [IIAKOB B HacTosilee
BpeMs IaeT H OKHCb XKeJesa, D10 00BACHALTCS OKHC-

Poccun, = II,

B IIJaKe gacto moxomur Ao 75%. Ha BTopoM
MecTe BCerjaa CroMT kpeMHesem. Jlpyrue OKH-
CH — IJIMHO3eM, OKHCb KaJblHs, OKHCb Map-
ranua, TaKk Xe Kak H KpeMHe3eM, IIEJIHKOM
MepexofsiT B ILIAK, PEAKO COCTABJSIOT B CyM-
Mme naxe 509% cocraBa LLIAKa.

Hamu 6bl1 chesal XHMHYECKHH aHanius 12
npo6 ApeBHEePYCCKHUX IIJIAKOB 2, Tlpo6rl 1J1AKA
GbLIM B3FITHl C IISCTH apXeoJOTHYEeCKHX Ild-
MSITHHKOB. Pesyibrar aHamusa  (TaGiL. 3)

JeHHeM 3aKHCH
UIiaka B 3eMlIe.
I'A. baftkoB. YK cou, crp. 25.
2 Apaqu3 NpPOM3BOAMACH B JaGopaTOPHA aHAJHTH:
weckol xuMun Mpucruryra craan umenu M. B. CranHHa
NIOA PYKOBOACTBOM Mpod. A. M, JInmosa.

XKejesa HpH NJUTEJIEHOM JIexKanun
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Ta6aununa 3

MJIaKOoB B OPOHCHTAaX

=
; MecToHaX0XKICHHE Si10, Fe ofu.| FeO Fe, 0, | AL, Oy MnO CaO PEO' Bpems
1| Towepo . . . . . . o v . 19,91 |49,66|43,33|27,721 2,98 | 0,98 | 5 84 | 1,74
2| HOBTroOpoaZ . « « « « v v v v v . 14,10 |42.19(13,93(46,96| 2,92 [ 0,21 | 4°73 | 1.64 | X1V
3| BoWropox . . . . ... 0. . 6,12 | 64,55|53,9038,61| 0,54 | 0,05 | 4.66 | 1,00 | XII — XIII
4| TOPORCK .+« v v v v e e e e 18,74 | 50,18|52,39 (16,42 | 2,22 [ 0,6 | 3,50 | 3,3 | X1l — X1l
51 TOPOMCK « + « « « + v v o « o & 13,33 | 38,57 2,021 503]|5,70 | 4,95 | XII —XIII
6| Paiixn . ........... 52,0 (17,94 4,341 0,17 | 3,97 | 1,08 | XIlI
7 Y 15,39 | 56,88(57,88123,49( 3,52 | 1’92 | 4'18 | 0,59 | X1
3 12’87 ég?; 68,73 | 7,64 2’28 1,271 2,53 | 2,41 | XII
: , , \ . 0,92 | XII
10 Crapaag Psgsanb . . . . . . . . . 19,0 |46,11|41,11|20,93 | 4,54 ?’gg :13’3? 3,41 | Xl
11 | 12073 54,69 (55,43 (17,421 2,90 | 9’00 | 3700 | 1,67 | XII
12 | 13,14 |49.83(43.72123,42| 3,55 | {'77 | 3.50 | 6.53 | XII
13 | KymMaHCKO€ FOpORHILE . . . . . 35,50 |32,44 34,81 11,61 /8,02 | 9’19 | 5,26 | 0,56 | X

HaM IIoKa3aJ, 4YTO 3TO —

CLIPOAYTHBIE KHCJILIE

IIJaKd OOLIMHOrO COCTaBa.
Jlyis OTHOCHTENIbHOR XapaKTEpPHCTHKH JDEB-

HEPYCCKOTO LJIaKa MH

COCTABHJAU TaOJULY

AHaju3Hpysl 5TH OaHHBle, MbBl BHIHM, 4YTO
cpelHHH MPOLEHT JKeje3a B lLIaKe Kojebier-
ca or 40 mo 509%. Illnax Takoro cocraBa ja-
BaJM CbIpOAYTHble meun 3urepjaHfa (mosa-

Ta6anuga 4

Hocedenke | plospunfi | PumMckas Pannee
ITponenT oduero N pesusns Ha J10He naten 3a- | mwnepms | CPeAHeBe- Cradag Poccrs
wencan nwaake | Pyes | Xeryiip. | plmoR | Samamod | KOUN A xXlane| NX pas
A0 H. 3. Esponu®
Ho30 ... ... -
0—-35...... -}-
4 3d—40. . . . .. + -4 -+ ++
+ ++
A—45. . . . .. 4+ 4+
++
45—50. . . . .. + - ++ + ++ ++
+-+ ++
50—55. . . . .. ++ + + - -
Cenime 85 . . . 4+ + ++

1].W. Gille

s. Siegerland. Stahl

und Eisen. 1936, N° 9, S. 252, Illustration-Zei-

tung. Lpz., 1897, N° 2841, S. 815. W. Sc hmid. Norische Eisen. Beitrige z. Geschichte d.
Osterreich. Eisenwesens, 1932, H. 2.
2W. Schmid. Yk. cou.

% Tam xe.

4 B, E. lerea-KoBaneBcCckHui.

Vx.

coy., cTp. 286.

5 A. A, Ba#ikoB. Yk. cou., ctp. 23. ApxuB MucTuryta apxeororsn AH VCCP, neno

Ne 542, C. JI. KotapckHuH,

COflep2KaHUsI OOLIEro JKejie3a B CHIPOAYTHBIX

IMIaKax KeJae304eaaTesIbHOTrO

AHTHYHOCTH, PaHHETO

HPpOH3BOLCTBA

CPE€IHEBCKOBLSA H

XVIII—XX BekoB (Tabs. 4).

3asnexu GousotHblx pyx B Kiecume.

umit naten), Hopuka (PuMckas HMIEpHS),
Cpannm (cpenneBexobbe), besopycckoro 1mo-
aecbsi B XVIII B, SIkyruun B XX B. H, HaKO-
Her, npeBHell Pycu. drto oxgHoobpasHe HAC He
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NOJKHO CMylIaTh, 60 MBI 3HaeM, UTO TaKOH
GoJIbIIOH NPOIEHT Nepexoja Keje3a B LK
JIEXKHT B CYIIHOCTH CHIPOJAYTHOTO Ipoluecca.
St xe HUPPH TOBOPAT, UTO JPeBHEPYyCCKHE
CHIPOIyTHbIiE TIeUH HMeNH TaKOH Ke Temnepa-
TYpHBI DPEXHM H KOHCTPYKTHBHYIO OCHOBY
Qeud, KAK Te4d AHTHUHOCTH WM KYCTapHOH
npomuminensocts XVIII—XX Bekos.

Vayumienre CHpPOAYTHOro cnoco6a TpOH3-
BOACTBA Kejes3a, a CJeJ0BaTeJbHO H KOH-
CTPYKTHBHOE H3MEHEHHME [edH, MOrJIOo HTTH
TOJIBKO 1O JHHHH YBEJUUCHHS €e BBICOTH, UTO
JIOJ2KHO GBbLIO NPHBECTH K YMEHbLIEHHIO TEM-
MepaTyphl B BepXHel TOJOBHHE WIAXTHl IEUH.
Ho 3T0 H3MEHEeHHe B TO K€ BpeMs SIBHJIOCH H
KOHIOM CHIPOAYTHOrO mpomecca !, Tak Kak
BHITATHBaHHE [Ieud MO BBHICOTE CO31aBano HO-
BB peXHMM INpollecca NPOH3BOACTBA H JaBa-
JI0O HOBHIM cIJiaB MeTaJjia — 4YyTYH.

Io myTH Taxkoro mporpecca Luia H_IpesHe-
pycckast MeTaanyprus. B XIII B. Ha Pycumo-
ABJISIOTCS Meuyd C BBITAHYTBIMH BBEPX ILaAXTa-

MM, SBASIONHECS NEPEXONHBIM THIOM OT
CHIPOLYTHOH [EUH K YYTYHOJNHTEHHOHA JOMHHIE.
Takoll meublo sBAseTCA TMeub PaiKOBENKOro
ropoauiia. O6 3TOM CBHIETEJbCTBYIOT Clle-
AylolMe MarepHanbl. Bo-nepebix,  CHCTEMA
mtakooTBoma meun (8  KaHanoB), KOTOpan
MoJKeT OBITh TOJBKO y Hededl NaHHOTO THIA, H,
BO-BTOpbIX, GOviee BaXHBIH JOBOI — COCTaB
mnaka H3 Palikoenxoll neun. Ilnak umen
17,94% ofmero xenesa u 52% KpeMHe3eMa.
DTOT LLIAK MOMKET MOJYYHTbCH TOJBKO TOrAA,
Korjpa OO6Jbluasi | 4acThb OKHCH XKeJe3a . yxe
ycrmena mepefiTH B MeTaJUIHYECKOe JKeJe30 U
L1aKoO6pa30BaHHE TPOUCXOJUT HPH OTHOCH-
TelbHO HH3KHX TeMIepaTypax M MaJloM KOJH-
yecTBe 3akKHcH xeje3a. OMHCaHHBIE HaMH pe-
JKAM pafkoBeNKOH TMeyd MOr MNPOHCXOAHTH
TOJBKO B IIaxTe C BBICOKHM YIJHHEHHEIM IIPO-
¢duIeM TpU BBHICOTE HE MeHee 2—2,5 M, acae-
JNOBATEJIBHO INPH yMEpeHHBIX TeMmlepaTypax B
BepXHEH MOJIOBHHE IEUH.

ra1ABAVII

MEJTE3O

BoccTaHOBJNeHHbIEe H3 pYyIbl TBEPIABIE 3€pHA
eje3a, IO Mepe BBIFOpaHHUsl YIJifi, OMyCKaloT-
cs B HHM3 [GUH, 4AaCTUYHO CBapHBAIOTCS MEXKIY
cobofi ¥ o6pasyloT peixayw rybuaryio maccy,
Ha3bIBAEMYIO KpHIeH 2,

TepMuH KpHIla COXpAHHJCH B HAlIHX MHChb-
MeHHBIX TNaMATHHKAax Todbko or XV B.3 Or
XIV B. [0 Hac AOLLIa Mepa eJjesa, Ha3biBae-
Masi cyrpe6 — «...a TIOJIOHKa JiBa cyrpeba Xe-
fesa» 4. SIBJisercss JIH 3Ta Mepa BECOBOH HJIH
WITYYHOH — CKa3aTb TPYAHO, XOTH, HaNpHMED,

1 B 3anaguoii Espome B XVII B. OBl CO37aH He-
CKOJIbKO YJYULIEHHBIH ©moco6 CHPOAYTHOro pOM3BOA-
CTBa JKeje3a, T4K Ha3blBAeMbLIH KATAJOHCKHE crmocod.
Ho 5To, ecTeCTBEHHO, He MOIVIO TIOBJIHSTH HA Da3BUTHE
MeTaNNyprHH, TaK KaxK AOMEHHHE mpomecc OhlI Ha-
MHOTO 3KOHOMHHHEE,

2 [losaHee, NMpH nepefele 4YYryHa B XKeJe€so B
XVII—XVII] BB. B nepenelsHBx TOpHaxX KpUNeR Tax-
JKe CTajJH HasblBATh TOTOBYIO IIPOBApPEHHYH0 Maccy xxe-
Jesa.

3"« Kemesnnl kpume»— U. HU. CpesHeBcKHE
Martepuansl Ads closaps APeBHEPYCCKOro #3blka, T. 1,
ctp. 1325, «..a KNIOYHHKY 4 KpHIHA IKedesa». HIIK,
11, crp. 931 u ap.

+Y. Y. CpesHeBcKui VYK 111,
ctp. 5M.

co4., T.

B XVI B. 9TOR emuHHUeHl MepsIOT COJISIHOH
paccoda 1.

JIpeBHepYCCKHX KpHIL CPelH apXeosornie-
CKOTO MaTepHaja HalifeHO OUeHb Majo. JTO H
BIIOJIHE NMOHATHO. Ho oueHb yacTo MBI B apXeo-
JIOTHUECKHX OTuerax ¥ nybJuranmuax BCTpE-
yaeM VIOMHHaHMA O Haxojkax Ha Tex
WIM HMHBIX [aMsATHHKax JKeJe3Hbx KpHIL
B GowbIIMHCTBE CJAYy4aeB 3TO OKa3blBalOTCA
Jubp OoabliHe OGecopMeHHble KYyCKH KeJes-
HOro WIJIaka, KOTOpble ApXEoJorH OWHBOUHO
TIPHHAMAIOT 3a TOTOBYIO TPOAYKUHIO neyem.

BriyTyio U3 nedd ry64aTyio Maccy KpHIEL,
PONMHTAHHYIO PACI/IABJICHHEIM ILIAKOM, Tpe-
6yercss 063KaTh, OCBOGOAUTD OT IIJIaKa H OKOH-
YATEJIbHO CBApHTh B MOHOJHTHBIA KYCOK XKe-
Jiesa. BolHyTas U3 HEeYH KPHIA, NMPEACTaBJsAIO-
masi GecOpMeHHBIH KOM Xkejesa, NOKpHI-
ThIfl IIJTAKOM M OKaJHHOH, mnpejcTabaeHa Ha
puc. 13, 1. dro xpuna u3 'opoacka 2, O6xa-
THe KPHIB! [IPOHM3BOJAT Cpasy Ke mocje OKOH-
yaHUA CHIPOAYTHOTO MpOILECca, MOKa KpHila Elle

1 U. U CpesuenckHit. Croso «cynpe6» CpaB-
HuBaer ¢ rpyaol, kyueil. CM. yk. cou., T. III, crp. 594.
2 Komnekuun Hicruryra apxeomorun AH YCCP.
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narpera . Kak Bhillle yXXe rOBOPHJIOCH, TEMIIE-
paTypa B 30He TOpEHHSI yIJIf, NPH OGBLIYHOM
AyTbe, ObiBaer He HHxe 1350°) a npu oxonua-
HHMH IIpolecca OOBIYHO NYThe YCHJIHBAIOT, HOJI-
HUMAKT TeMIepaTypy H [HOBOAAT KPHIY [0

a

I S T s

TakiM Haapy6om (puc. 13, 2) HajineHn

B. A. Pui6akoBsiM B Boiuropopne !.

Onucanve mogoGHBIX OmepallHii HAM H3BECT-
HO B PYCCKHX NHCbMEHHBIX HCTOuHHKax XVII—
HampuMep,

XX BB. Bor,

omHcaHHe PpaboThl

bem

. Puc. 13. Kprnwl wxenesza

I —ropoaunte y c. Topoack;

cBapouHoOro Xapa (sApkobesoe KajeHHe, TEMIIe-
patypa npumepHo 1400—1450°). O6xatue
KPHIBI MPOH3BOJAHJIOCE GOJBIIHMH JepeBSHHbI-
MH MOJIOTAMH, Ha JepeBsSHHOM uypOaHe HJH
Ha KaMHe. 3aTeM KpHIy JJIsi KOHTDOJIS Kaue-
CTBa XeJse3a Hajpy6aior tomopoMm 2. Kpuner ¢

| HapecTHn cJyyaM, ®orga BHIHYTYI0 KpHuny 6poca-
JM B CHer, a 3areM OGMBAJ U 3aCTBIBIUHE CHApYXH

1akK.

2 Dra omnepanusa Gblna He 06GA3aTENbLHOH.

aHaJNOTHYHOR (POpPMHEI
Hai eHs!
Apxeon. uccn. 8 PCOCP B 1934—1936 rr. M. 1941,
Tabn. 37,

2 — Bumropon; 3 — Kusxag Topa

CBLIPOYTHOH neuu B pafione YcrioxHbl-Kenes-
nonosbckolt koHula XVIII B. «..Koraa B ropue
CKONHTCS KPHIla /0 OJHOro NyAa BecoM, Mexa
yOHparoTcs,

TpyAab TII€eYH B3JaMbIBAa€TCAd H

1 B. A, Pe6akoB. ¥k cou, crp. 131. Kpuusl
B KoJHyecTBe 13 IITYK OblIx

Ha Ces. Kaepkasze; ux pmara XI—XII s=s.
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KPHIIAa BbITACKHBAETCS Ha IUIOCKHHA KaMeHb, Ha
KOTOPOM OKOJIAYHBACTCS [IEPEBSHHOH KOJIOTYI-
Kolo, a 3aTeM paspy6aercst Tomopom» !, Ho ne
BCErJa TOBapHasi KpHIA, BBIXoAfmlas OT Me-
TajJlypra B JAajbHedurylo o6paGoTky, npen-
CTaBiseT CIVIOWIb CBAPEHHbIA MOHOJHTHBIH
merasn. Kpunpl ¢ Kuskeli ['opsl, HafiieHHbIE
B KOJHUYECTBE HECKOJbKHX J[eCSTKOB, HMENH
pHelIHe o6pafoTaHHy0, 00XKaTylo, BIOJHE 3a-
KOHUEHHYI0 ¢OpMy B BHAE TOJICTOH JIEMEIIKH

Kpuna u3 Buropoaa (6oabuas) 5920

» " " (Manas) 4900
Kpuust ¢ PafikoBerxoro

TOPORHILA .« .« « » » - + = 5000—5600
Kpuna ¢ ropomumia y ['0poacKa 2650
Kpuua ¢ Kusxedl [ophl 2050

Takoit BeCc KpHIL AJs JAPEBHEPYCCKOH CbIPO-
JAYTHOH Ie4H SIBJISAETCH meboapliuM, B mneyax
[IOJOGHOrO THIIA MOXHO BBHIIJIABJATL KPHILBL

Puc. 14. MaxpoCTpyKTypa KpHIW Jejesa ¢ Kumxeld [ophl

Beanle Noag — Xeaes0, TeMHHIe Nnoad — nycTOTH

aHamerpoMm 14 cM H ToamuHOM 4,7 CM (pHc.
13, 8). Onna u3 THX Kpun ? Oblia HaMH pas-
pesana no puamerpy. MakpoCTpyKTypa paspe-
3a mpejicTaBieHa Ha puc. 14. CseTyibe MnOJsA
MaKpOCTPYKTYphl — MeTajl, a TEeMHblE — IIy-
ctoThl. Okasajioch, uto o0Gxarag B (opMy
JIeNeIIKH KPHIIA OKOHYaTeJbHO elle He YIJIOT-
HUNach ¥ He cmapmiachk. JlanbHeiimyio o6pa-
GOTKY, T. €. CBApKy TaKOW KpHIbI; JOJKEH
clenaTh, BEPOSTHeE BCEro, KysHel. 3adHcTka
mnndosasbHofl Gymarofi paspyba y BBILIO-
POACKOH KpHIbl MOKasaja HaM CIUIOLIHYIO
Maccy Jkejesa 6e3 MyCTOT W KPYNHBIX CKOIUIE-
HUAN LJIaKa.

Bec KpuIib, a CleJOBaTeJbHO ¥ IIPOU3BOIH-
TEJIbHOCTb CHIPOAYTHOTO IPOH3BOJACTBA, 3aBH-
CUT B GOJbLUEH CTEleHH OT INPOAOJKUTENBHO-
CTH IIpolecca, T. €. OT KOJNH4YeCTBa [eperjias-
JIEHHOJ PYAbl, 4eM OT KOHCTPYKIHH INEYH.

M3BecTHble HaM  ApeBHepPyCCKHe  KpHIIHI
HMeT Bec (B rpaMmax):

1 B. Kua66e. Uyrynoanrtefinoe pejo, CII6., 1900,
T. I, cTp. 181.
2 Kosnexupr KIUM, Ne 32732

pecom B 12 ®xr! u pmaxe B 70—80 kr2. Bce
3aBHCHT OT KOJHUYeCTBa MEpeliaBJeHHOR PYyAbI
(KONUUECTBO 3aChiMaHHBLIX KOJIOMI). Bcnencreue
HeMoJHOro HCHoAb30BaHHA o0beMa JpEeBHEpYyC-
CKHX CHIPOILYTHHIX TIe4ed y JPEeBHEPYCCKOro
MeTannypra OBl TOBBLIIEHHBIH HEIPOH3BOLHU-
TenbHHH pacxon yras. HeMm e OGBSCHHTD,
YyTO JPEBHEPYCCKHMH METaJUIypPr BhlILIABJISLI
KpHlb! BecoM or 2 mo 6 kr, a He Honpime?
ITpuuuHoit 3TOMY ObLJIH, BO-NIEPBLIX, OTCYTCTBHE
HeOOXOMMMOCTH B OOJIBIIMX MOHOJIHTHHIX Mac-
cax JKejieza, BO-BTOPBIX, TPYIHOCTH -IIpH MpO-
KOBKe KpYIHbIX KpHIL. B uCTOpHH MHPOBOH
MeTaJIyprHH KpHIbI BecoM Gosee 15 Kr o0bI-
HO 00XMMAIOT N0J MeXaHHUYECKHMH MOJIOTAMH
(BonsIHOM MM KOHHBIA mpuBoA). M, B-TpeTbHX,
OTCYTCTBHE OIBITA M HABBIKA B NMPOH3BOACTBE
TS3KEJIOBECHLIX KpHIL. B pyCCKOH xKeje3onena-
TenbHOH TPOMBIIUIEHHOCTH (B Ycriore) eile B
Hauaje XVII B. Kpuubl H3roTOBJANMCL BECOM
B 43 kr u B 12,35 xr?d.

1], MMepcn. ¥x cou, crp. 431,

2 A, ®ynaoun O BHAENKe Xejle3a B CHIPOLYTHHIX
neyax. CII6., 1819, cTp. 3.

3T. Munaep. Hcropua Cubupn, crp. 217
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JlpeBHepycCcKkHe MeTaJIyprd TOBapHHM KpPH-
1AM OPHIABaJu OKPYIVIYIO JIeNEUIKOOOPasHYIo
popmy. Takyio dopmy uMmetoT XpHupl ¢ Kus-
xefi Topbl, Brermropopa, PafikoBeukoro ro-
pOIMILA.

B 3ananuoit EBpomne KpuHmam MeTalIyprd
npugaBanu Apyrylo ¢dopmy. Haime Beero Kpu-
Bl UMEJH BHITAHYTYIO TIPHILUIIOCHYTYIO sSHIE-
BHAHYIO ¢opmy. MHOrna sroit dopme npuaasa-
JH UeTbIpEXYyrojbHOe CeUeHHe C CHJIbHO BhI-

TAHYTHIMH KoHUaMH. Kpuubl npuHumaju ¢op-
My (HUryphl, cocTosilliell M3 JBYX IHPaMH[,
COeJUHEHHBIX OCHOBAHHAMH. Bec KpHIbI KO-
ne6asnca or 2 kr ao 10,7 kr. Ho naubogee pac-
mpocTpaHeHHbIM Obul Bec 4—6 Krl.

Puc. 15. Tony¢abpuxar menesa. ChepoobpasHutit JTHCK

O6:karass ¥ cBapeHHas KpHLA JaJjblle Mia
B pasnen Ha moaydaGpurats. [Ipm  3THX
ol€palMsIX MeTajJl B HeYIJIOTHEHHBIX KDPHIAX,
nofo6HbX Kpunam ¢ Kusxeil T[opsl, okoHua-
TeJBbHO CBapuBajcs H ymiotHaacd. Ho atu
JOTIOJIHUTEbHBE ONEpalii OblJIH CBS3aHbI
¢ TOTEPEH MeTaJjUla BCJISACTBHE TaK Ha3biBae-
moro yrapa. Cpeau JpeBHEPYCCKOrO apXeoyo-
THUCCKOTO MaTepuajia HaM H3BECTHA JHIIb
oflHa Haxozka nosybdabGpurara xene3a. Ha
OJHOM H3 APEBHEPYCCKUX ropoaui B Bacuib-
koBcKoM patione (Kuesmuna) B 1912 r. 610
HalIeHO NATb SK3EMILTAPOB JKEJNE3HbIX JUCKOB 2,
JOuckn mmenu cepoobpasuyio dopmy. Hlua-
MeTp OHcKa pameH 17 cM, TOJIIMHA B CepelH-
ne 1,6 cm. Bec 1750 r (pmc. 15).

1P, Weierschausen. Vorgeschicht. Eisenhiit.
Deutschlands, Lpz., 1939, S. 169.
2 Konnmekuun KI'HFIM, Ne B3147.

[Mogo6uniit mosydabpuxaTr B BHIE JAHCKA,
JATHPyeMbli NpHONH3UTEIBHO TeM XKe Bpe-
meneM, Gbul Haiimen B lliBaGum y AnbTeHOyD-
ral. O uMmen oOBaJbHylO ¢OpMy pasMepoM
16 X 20 cm u TosymuMEOH ot 1,6 1o 2,6 cM.
Bec cocraBiasim 3,4 Kr. XUMHUECKHH aHaJH3
oGHapyXua oueHb umcroe xeqeso: 0,022 C;
0,55% Si; 0,006% S; 0,23% P; cremsr Mn,
0,048% Cu.

pasach JH Taxkas ¢opma nounydadpHrara
yHHBEpCaJbHOH, UM ObLIK W JAPYIHE BHAB —
HaM HeU3BecTHO. bosiee nosgHHE MHCbMEHHBIE
MCTOYHHKH KoHI@a XV B. YIOMHHAaIOT INPYTOBOE
U JeMelrHoe xejge3o. [IpyrosBoe Xeneso us-
FOTOBJISIJIOCh, BEPOSITHO, B BHAe GPYCKOB KBaj-
pATHOTO WJIH [PSIMOYrOJIbHOro CeueHus, BECOM
B HECKOJbKO MyJ0B. «..40 mpyTos ¥ 7 KpHI
xejesa, a B npyre no 10 xpuu» 2 Tlog Je-
MEIIHBIM JK€J€30M BepOfATHee BCETO MOApasy-
MeBaTh JKEJe30 II0JOCOBOE. «..A HOBOTO NOXO-
Iy... 215 KpHIL H 7 JIeMeXOB XeJe3a» 3. YUrto 310
6Ll HE TOTOBble BeIlH, a NovypabpHKaTH,
Mbl BHAMM H3 CJeAYIOIEer0 YIOMHHAHHS B
IHCbMEHHBIX HeTOuHHKax XVI B. B 1567 T.
«craper, I'puropufi Kymui B TanMuiax 92 coxu
JKeje3a packoBHoro» ¢ m B 1607 r. «..Ha TO-
JHIb ¥ HA KOCBl M Ha CEpPIbl H Ha TOIOPDI
packoBHoro beJjosepckoro xeJesa 112 cox
GonbIOR PYKH» 5.

OfHH H3 APeBHEPYCCKHX IHCKOB HaMH ObLI
IIOJBEPTHYT MHKDOCTPYKTYPHOMY HCCJI€N0BA-
nuro. Ulaug Obul  cOenaH Ha IONEPEUHOM
ceuegun no auamerpy. Fa Bcem CEUEHHH
o6HapyKIIaCh OHOPOHAS (hepPHTHASA CTPYK-
Typa CpeqHeH 3epHHCTOCTH M MHOTo. lJia-
KOBDbIX BKJIOUEHHI OUEHb MeJKHMMH (pariHs-
mu. TBepaocTh Meranna no PokBesly B pas-
HBIX MecTax Kojebansacr or 37 jgo 42 enu-
HHIL,

[Tepexofst K XapakTePUCTHKe weTasla, s
HAMOMHIO O TOM, UTC B CHIDOLYTHOM INpolecce
OTJAeJEHHE IyCTOH MMOPOJBI OT ¥keje3a BO3MOXK-
HO TOJIbKO IIyTeM OIIJAaKOBAHHSI €€ 3aKHChIO
xejesa. JIAg 3TOoro HEOGXOAMMO, YTOOH! HpO-
1leCC OIIJAKOBAHHS IPOHCXOJAHJ PaHee TPOouec-
ca BOCCTAHOBJIEHHSI BAKHCH XKeJe3a, LIS 4ero
ONSITb-TAKH HeoOXomuMo, uYTOObBl B MEYH BO
BCceM oObeMe paboyero NpocTpaHCTBa TeMITepa-

1 P, Weierschausen., ¥k cou, crp. 172
2 HIIK, III, ctp. 917.
HIIK, LI, crp. 928.
4H K. Huxoasnckuil. Kupumro-BenosepckHit
MonacTeips, T. 11, CI16., 1910, Pacx. ku. 1567 r.
5 AW, 1. II, Ne 87.



46 TEXHHKA METAJIYPTHH

Typa Oblia Bhimte 1100°. 370 06CTOATENBCTBO
BBI3BIBAJIO GOJIBIIYIO MOTEPIO XKeJe3a B IIJIAKe,
4TO SIBJISINIOCH OCHOBHBIM HENOCTATKOM ChIpO-
LyTtHOro npouecca. Ho u3 storo BmITekasa H
NIOJIOKHTE/IbHAS  CTODOHA [IPOIecca, 3aKJIO-
Jalollascs B TOM, 9TO BOCCTAHaBJIHBAJIOCDH
TOJIbKO OJIHO JK€JIE30, a JPYrHe OKHCJHHL, B ya-
CTHOCTH KDEeMHHMH H MapraHel, He BOCCTaHaB-
JHBANHCh, MEPEXCAHNH B WNIAK, H S3epHa
MeTasjla, o6pasyroliye KPHILY, COCTOSIH U3 UYH-
CTOTO JKeJle3a, HHOTAA HayriepoxeHHoro. ®doc-
Gop Takme mepexomHN B IITaK, OCTABAACH
B MeTa/ljle JIHIIb B HE3HAYHTENbHBIX KOJHYC-
creax. Ilpasna, cepuucThle coennnenus MOTYT
lI€pEXONHTb B MeETaJll, HO B CHJY TOrO, YTO
Oypbie JKEJeSHAKH H GOVIOTHBIE DYZEI conep-
’ar MX OUEHb Mallo, B KDHYHOM IKejlese cepa
BCTPEYAETCSL OYEHb DENKO U TOJBLKO B HeGOJb-
ITHX KOJIHYeCTBax.

Hamu 6bimo caenano 8 onpenenenntt Cephl
Ha mHpax meronoMm Baymana. Bee ormeuat-
KH Ha/IMYUs CepPH B MeTajlle He OGHapYKHJH.

JlJIsi XapaKTeDHCTHKH JADEBHEDPYCCKOTO IKe-
A08a- B CFaJIH Mbl CHeJlajlH CIIRKTPAJIBHBEIH TIO-
JIYKOJIHYECTBEHHBIH aHanns 54 06pas3uos apes-
HepyCcCckOoro MeTaJgua !. Pesyabrar anagmusa
npuBeseH B TabJa. 5. ‘

Kpemunii ¥ Mapraven, Kak H CJlefoBajio
OXHJ1aTb, JANH JHWb CHeA HIH [ECATYIO
Romio npoueHra. ToJbko B YeThipex ciayyasx
KPpeMHHsT oKasaJjoch Godabmie 0,25%. U 1o 06b-
ACHAETCA 3TO, BEPOsSITHEE BCENO, TEM, 4YTO B
NoJie MCKDBI II0TIAJI0 IIMAKOBOE BKJIIOYEHHE,

Ha ¢ocdop 6uto uccnegoBano Toabko 13
o6pasnos. CeMb 006pasuos Naji ComepIKaHHE
¢ocopa aumb B cOTHX AONAX npoueHTa. Ho
B ueThpex obpasnax ¢ocdopa obHapyxeHO
OKOJIO OfiHOrC mnpoueHTa. OOBICHHTL CTOMb
NOBHIIIEHHOE conepxkanHe dochopa B kejese
HCCJIEIOBAHHBIX 006pa3ioB 6e3 [AOMNOJHHTENb-
HbIX aHAJIM30B 1 3aTPYAHSIIOCH 2.

[TockoubKy yKasaHHBIE NDHMECH B KeJege
HaxoisITCA B OYEHE MaJblX KOJHYECTBAX H
MpaKTHYECKH Ha KayecTBe Keje3a He OTpa-
JKAIOTCA, TO NOBOPHTb O BJIHSIHHM MX Ha CBOH-
CTB2 XKeje3a Mbl He OyaeM.

OueHp BaKHBIl Pe3yJbTaT CIEKTPAJBHOTO

! Anasna npousBoamics B Jna6OpaTOpHH CIEKTPaJb-
HOoro aHanusza HMHctuTyTa crana mmens KM, B. Craauna
IO PYKOBOACTBOM 3aBelyromero JaGopatopuedt B. I
Kopunxoro.

2 Yrepon W cepy METOAOM CNEeKTPAa/bHOrO anaJaHs3a
B Hacrofilee BpeMsi MHCTHTYT cTalu He onpenesser, B
CHJIy H4ero aHaguys 3ITHX KOMIOHEHTOB HAaMH NpOH3Be-
JeH He Obia.

aHaJju3a — oOHapyxeHHe B MeTasLle
SJIGMEHTOB, KaK HHKeJb, THTaH, MOJHGHeH,
XpoM. Bbie yxe rOBOPHIIOCH, UTO GOJIOTHLE
H JYrOBble Pynbl NIPH CBOEM TI€HE3HCE YacTo
KOHOCHTPHPYIOT U OKHCJIBI TIEPEYHCJEHHBIX Me-
TaJnoB. [Ipu BoccranoBieHnn xenesa wacTs
STHX OKHCJIOB TaKX€ BOCCTAHABJHBaercs M
IICPEXOIHT B MeTa/I. DTH 3JIEMEHTH B KOJHUe-
CTBE, OGHAPYXKEHHOM HAaMH, TIPAKTHYECKH Ha
KaueCTBO MeTa/sia He BAHA0T. Ho pmasg wmac
OHH IIPEACTABJISIOT HHTEPEC B TOM OTHOLUISHHH,
4TO TIDH MacCCOBOM aHajNH3e JPEBHEPYCCKOTo
METAJ/lJIa MOTYT CJIYXKHTb OIIPENeJISIONIAM 3JIe-
MEHTOM B BOTIDOCE MECTHOTO IIPOHCXO-
KIOACHHSA TOTO HIM HHOrO H3lenusa. Hanpu-
ME€p, B METaljle H3NCNHH, NPOHCXOMSLUIMX C
aPXCOJIOTHYECKHX TIaMSTHAKOB CEBEPHLIX palii-
onos Pycu (Hosropon, Hosropoackue Kypra-
Hbl, [IpHaanoxbe), BCTpewaeTcs MoaubaeH.
B nmpyrux mecrax oH He BeTpeyeH. B merase
H3JIEJIHH C apXEOJIOTHUECKHX NaMSTHHKOB ILeH-
TPAJIbHBIX paHOHOB NpeBHell Pycu BeTpeuaercs
HHKeab. Hanpumep, u3 15 wuccienoBaHHbIX
npeaMeToB ['HE3AOBCKHX KypraHoB 9 u3jenui
B CBOEM COCTaBe HMeEIOT HHKeJb. Ha ceBepe H
Ha IOT€ HHKE&JIb BCTPEYEH TOJNBKO N0 OJHOMY
pasy.

OTH aHaJH3bl B YCTAHOBJEHHH MeCTHOTO
IIPOHCXOXICHHUST TOTO HJIM HHOTO u3fiejiusi (0Co-
GEHHO OpyXHS — Meuell), mpu o06I3aTEJbHOM
HCCJICIOBAHHH MECTHHX pya M MeTajua
CONPOBOXKAAKOUIMX H3AEJIUH, MOIYT HMETh
BaXHOe 3HaYeHue. XpOM H THTAH Cpedu HC-
C/IeIOBAHHHX 54 06pasuoB pacnpefensioTcs
Gojlee paBHOMEDHO [0 Beelf TePPUTOPHH APEB-
Hell Pycu.

B cBsisu ¢ paccMoTpenneM XUMHIECKOTO CO-
CTaBa JPEBHEPYCCKOTO XKejle3a H CTajdd cJe-
AYeT yKasaTb, YTO ONpe/leleHHe COCTaBa KpHU-
HOrO MeTajjla MEeTONOM XHMHKO-TeXHHUYECKOTo
aHajii3a 10 MPHYMHE CTPYKTYPHOH HEOLHO-
POLHOCTH MeTaJjjia H HaJHYHSI B HEM HeMeTaJ-
JIHYECKHX BKJIIOUEHHH, COCTOSILIMX B OCHOBHOM
H3 lylaka, OY€Hb YacTO NPHUBOAUT K OLIHGOY-
HBIM  pesynbrataM. s npumepa mnpuseny
ABa aHayu3a. ABTOPH NMyGJHKALHH PAacKOMOK
Ha KysHeloBCKOM Tropoiumie NpPHBOAAT XH-
MHYECKHH COCTaB JkeJlesa, HaiJeHHOrO Ha ro-
poaume. CocraB  oOKasajcs  CAEIyIOLIHM:
83,11% Fe; 155% Si; 0,249% Mn; 1,059% P:
0,1% Si Takoe BBICOKOKDEMHHCTOE KeJe3o

TAKHX

'I1. II. Edumenko y II. H TpeTbaAxos.
VK. cou., crp. 105. Anamus [IpOU3BOIMICH B "Ja6opa-
TopHu IOro-Bocrounoii x. a. B r. Bopouexe
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Tadaunna 5
CHeRTpaasHBI D0JYKOJHYECTBeHHBIT aHaang

O6pa3sen Si Mn P Al Cr Ni Mo Ti Cu

Hosropon-A Ho 0,17 | Ho 0,17 0,35 Caenn | Ho 0,01 — o 041 —_— Ecth

" -B ©, 047 | Caenn _ . 0,01 — — Ho 0,1 :

i -B 0.22 | Mo 0,1 — . 001 — — —

” - Jo 0,17 ., 017 0,15 — Caennl — Jo 0,1 —

» -4 Cregnt | Caenn — — — — — Craennl

. -E o 047 | Ho 01 —_ Io 0,01 — — Jdo 0,1 .

Y K , 0,17 | Cnexn — » 0,01 — — » 0,1 .
Pasanbs-A , 047 | Oo 0,47 0,01 _ Caennl — — -

, -b . 0,47 | Caenu Jo 0,01 — — Jo 0,1
Hosrop. kypr.-A .. 047 | Jo. 0,47 | (1,0) Crennt | Caexnnl — —

. . =D Caennt | Caexnl - o 0,01 - — Ho 0,1 | Crexm

» ., -B Do 0,17 . — . 0,01 — — —

» » =T . 0,17 | Jo 017 (1,0 — Cnenn — — — Ecth

» . -4 Cnenu | Cnennl — Jo 0,01 — 0,1 — ]

. . -E Ho 0,47 | Ho 0,17 —_ , 0,01 — | —
Mpuaanoxbe-A Caean | Caennt - _ — - -

» -6 0,09 » - 0,32 0,3 —_—

» -B Jo 0,17 | Ho 0,17 (1,0 - Crenm — — —

n -r 0,18 0,17 Cnenbl 0,08 - - Cﬂeﬂhl

» -1 Crennl 0,08 _ — — _

» -E 0,11 Crnennt - — — — —
[HesmoBo-4 Jo 0,2 . 0,01 — — —

, -16 . 047 | do 0,17 0,5 Caegpt | Caeanl 0,17 — — Ectb

R 17 . 02 Crenn 0,01 — - —

. -18 . 0,2 0,15 0,01 0,6 — —

” -19 » 0,2 Cirean 0,01 — — — Ectb

» -1 ., 0,2 » 0,01 — — —

. -2 . 0,2 . 0,01 — — —

Y =11 0,12 Jo 0,04 — Caennt — _

» -3 Jo 0,2 | Caennl — 0,01 Jo 041 — .

» -7 » 0)2 » 0,01 » 0’1 - —_

o -8 0,23 » Crenn —

.9 Io 0,2 ; 0,01 0,1 — Caenu

” -5 b 0;2 » 0101- 0’1 — -_—

R -10 , 0,09 0,05 — —_ Cirennt — _

» -13 Carennbl 0,05 - Cnensi » - —
MuxaitnoBckoe-3 " Cuensl _ - _

., 4 0,12 . — Cnexnl - Cninbl

» -2 Caenu 0,05 - — Crenul — _

» -6 » Caensl — — — .
Kunxan-A HOo 0,17 | Ho 0,17 (1,0) Caenel | Cnenm — -

, -b 0,21 Caenpt — Jo 0,01 — — Jlo 0,1

. =B 0,63 » Caennb — — —

. = 0,22 » —_ — Caenpl —

B | 0,26 » — Ho 0,01 — — —_— Ho 0,1
[McxkoB-A o 017 | o 0,17 0,01 Caenn Cnennl — — —
Bnanumup-A Cnegnt | Crenwr — Jo 0,01 — — — Ectb

n 'B ” » - » 0,01 - — - CJ’lellbl
” -B Jo 0,17 R — , 0,01 — — — Ectb
R -r , 017 | o 0,7 003 Caenm Crennl 0,17 — —
Brimropon-A . 0,17 0,04 — » —_ — —
[TonGoaoTbe-A » 047 { o 0,17 | 0,02 — , —_ — —
Peunina-A . 017 , 0,17 0,07 Crennl » Ho 0,17 — —
depameBo-A Cnennl Caenn 0,16 - —
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B OpUpOJe CYIIECTBOBaTb MOXeT H B <COBpe-
MEeHHOH TeXHHKe ©OHO (BepHee cCTajb, Tak
Kak B meM umeercg 0,3—0,5% C) npumeHser-
cAd B KauyecTBe KHCJIOTOYIOPHOTO MarepHalsa
nion, HasBaHHeM ¢eppocunuga. OnHako B Chi-
POAYTHOM Ie4H TaKoe XKeJIe30 HY IPH KaKHX yC-
JIOBHSIX IIOJYYHTbCS He MOXeT. DBBICOKOKpeM-
HHCTOe KeJe30 H CTajJb MOryT ObiThb TOJb-
KO JIHTOrC NpOoncxoxkaeHHA. [lomyduanch xe
TaKHe Pe3yJbTaThl aHaJH3a B CHJYy HEBEPHOH
METOIHKH HCC/IQIOBAHHS. AHAJHTHK B3sJ, Be-
pOsiTHEE BCEro, KPYNHYI0 CTPYXKYy OT KyCKa
JKeJjesa, Kylla BMeCTe ¢ MeTajjloM Ionan H
HIJIaK B BHJAe HEMETaJJIHYeCKOro BKJIIOUEHHs, H
cral OpPOM3BOAHTL aHanus. BoOsMOXHO, B
CTPYXkKKY IIONaja H MOBEpXHOCTHAsi KOPPO3Hd
BMecTe ¢ Ipssbio, B urore, Hccieays CMeChb
Kejesa W IJlaKka, aHaJUTHK MOJYYHI CpeIHHE
nuGpbl, HCKAXKAMONIHE ; COCTaB H KeJje3a H
hjaaxa.

BTopbiM IpHMepoM OIIHGOYHOH METOLHKH
aHaJu3a XKeJe3a MOTYT CIYXKHTb HCCJIeTOBaHUS
paiiKOBELKOTO Keje3a, NPOU3BEJECHHbIE B Ja-
GopaTopuu IHCTHTyTa apxeoJoruH AxajeMuH
nayg YCCP L

Hapsiny ¢ BeposTHHIM KOJHYECTBOM XKeJle3a
B 9949% wu 989%, aHaJUTHK ONpeleJuU] B He-

. KOTOPBIX H3LEJIHAX IKeJIe30 B KOIHYecTBe
82,3%, 79,3% u maxe 61,0%. HUro xe 3ro 32
CIUIaB, UMeIOmHA B cBoeM cocTaBe 61% xKe-
Jesa? 3Jech ONATb OWIHOKAa B METOLHKE B3f-
THS TpoObl. B mpofy BMecTe C XKeJyie30M, KOTO-
poro Moryio Geitb 99—98Y, momanu, cUeBHAHO,
U OKHCJIBI MEXaHHYECKHX BKJIOUCHHH H HapyX-
HOH KOpPPO3HH.

Takum 00pasoM, CHEKTpaNbHbIE aHAIH3 IO-
KasaJ, UTO MOJaBJswollas Macca JApEBHepPyC-
CKOTO JKeJiesa H CTaJHu [0 XHMHYECKOMY CO-
CTaBy SIBJASJIACH OYeHb UHCTHIM METAJLIOM H
HMeJa MaJible KOJHUeCTBAa IIOCTOPOHHHX IIpH-
meced. B 44 ofpasmax (819%) cymma Bcex
npuMecet cocrabaser mexee 0,0%, B 6 o6pas-
nax (11%) or 0,5 no 1,0% u jaumb B 4 06-
pasuax (8%) 6Goaee 1,0%. Hamomuio, uto B
3Ty CYMMY He BOILeJ YTIJIEDO..

['oBopst 0 uHCTOTE KDHUHOTO Kejesa, He
HY3KHO 3a6biBaTh, YTO OHO TaKKe BCJEACTBHE
CBOET0 CHIPOJAYTHOTO IIPOMCXOXKJEHHA Beeraa
IPOHH3aHO TE€M HJIH HHbIM KOJIHYECTBOM MLJa-
KOBLIX BKJIOueHHH (CM. HampuMep puc. 163,

1 Apxus Hucruryra apxeosorun AH YCCP., Mare-
pHaa Jiwo6esno ykasan B. K. ['onuapoBmim.

6). B 1peBHepyCCKOM MeTaJJ¢ KOJIHYECTBO
IILJJAKOBBIX BKJIIOUEHHH 110 Becy B CpelHeM HE
npesbiiaer 1%, HO HHOTJA JOCTHraeT H 2—
3%. B ocHoBHO# Macce ¥ B OTHOILUEHHH ILja-
KOBLIX BKJIOUEHHH 5TO MOCTATOYHO UMCTHIM
merasy. Hamu 6blio IpOH3BENEHO CpPaBHEHHE
JPEBHEPYCCKOro XKene3a € CBapOYHBIM XKeJe30M
pycckux moctoB XIX B. Oxasajoch, uTO ILja-
KOBbIX BKJIOUEHHH B XeJe3e 3THX MOCTOB
He MeHblle, a MHorjza W OoJbine !. [lpu atoMm
caenyer 3aMeTHTb, 4to B XIX B. Ha xe-
Jie3Hble MOCTBI, SIBUBIIHECS MEPBLIMH COOpPY-
JKEHHSIMH H3 XKeJje3a, L0 Jiydlllee CBapOYHOe
KeJes0.

BunsiHpe MIJIaKOBBIX BKJIOYEHHH HA MeXaHH-
YeCKHEe KaueCTBa BRIPAXKAETCS B HE3HAUHMTEJb-
HOM YMEHBIIIEHHH BPOMEHHOTO CONPOTHBJIEHUS
Ha paspbiB. JIjs yCjoBHi 9KCIIOATALHH KeJe-
3a B JpeBHeH Pycu 3TO He HMEJNO COBEPIIEHHO
HHKaKOTO 3HAYEHHA.

W3 mexannuecknx CBONCTB »Kejie3a HaMH
HCCJIGTIOBAHA TOJbKO TBepfocTb. Ha 76 oGpas-
max 6bl1a H3MEpeHa TBEPNOCTb H MHKDOTBEp-
JOCThb (peppuTa H3IETHH.

TBepALOCTL KPHYHOIO JKeje3a, B BaBHCHMO-
CTH OT HCCI€ACBaHHOrO ofpasua Mo IUKaJe
Bpunesns, komebamack B mpeaenax 95—
174 emuuun, Y Gouibllel 9acTH H3JeJHH TBep-
IOCTh MeTaJjia KoJiefbasach B Oollee Y3KHX
npefenax ¥ pasHsiach 120—150 eauHnnam no
Bpunesio.

COOTBeTCTBEHHO 3TOMY KoJebanacb H MH-
KpOTBEPAOCTb 2KeJsie3a. MHKpOTBepIOCTL  OC-
HOBHOH Macchl HM3fesufi Mo IKale Burkepca
paBHsanacs 130—170 epummmam. Ilpu coro-
CTaBJEHHH TBepIOCTe# H MMKPOTBEpJOCTeH
OfHONO M TOTO 2Ke o0pasna pe3yJbTaThl H3-
MEpeHHE He COBNajfastH. ¥ OOJBILHHCTBA HU3-
IeJHH MHKPOTBEPAOCTb Obl1a HEMHOTO BBILIE.
D10 sBJIeHHe OODBACHAETCS JHIIb METONHKOH
MHKPOUSMEpEeHHH.

O6pautaer Ha cefs BHHMaHHE TOBBHILICHHAS
TBEPAOCTb APEBHEPYCCKOTO KPHUYHOTO XKeJse3a.
O6biuHas TBEPAOCTh Kejle3a (COBPEMEHHOTO
KeJjesa B Bospacte o 25 Jer) paBHa 90—
100 epunrnam nmo DpHHENIIO, TBEPAOCTh K€ Y
)keje3a Ha Halux ofpasuax Obuia xHa 30—
50 enmuHn Gousblie. [loBpimeHHe TBEPAOCTH

obBscHSeTC s paspHBamomuMcia C TE€YCHHEM
BpeMeHH CTapeHHEM JKeJie3a.
1 C6opunk  «Merannorpaguueckoe HCCIeL0BAHHE

CBAPOYHOro xejesda Craphix Mmocros», M. 1931
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Ir'1rABA VIl
CTAJDb

B npesrneit Pycu Hapsay ¢ xejie30M OUEHb
IIHPOKO IIPHMEHSAJIACh YIJIEePOAUCTas CTajb.
Kak MH yBHIHUM HHIKe, BCE PEXYIIHE ODYAUS
TPyZla, OPYXH€ H HHCTPYMEHTbl U3TOTOBJS-
JINCh M3 XKejle3a H CTaJH HJIH H3 OSHOU
CTaJIH.

B cBA8H ¢ 3THM Mbl OCTAHOBHMCS Ha BOTIPO-
cax TPOM3BOJCTBA CTajlH B ApeBHeH Pycu u
€e (PUBHKO-XHMHUYECKHX H MeXaHHU4YeCKUX CBOH-
CTBaXx.

HamnoMHI0, 4TO Keje30, COeNUHAACH B OIpe-
JIeJICHHLIX [TPONMOPLHSX € YIepoaoM, obpa3syer
CIJIaB, HasHBaeMbIH crajbio!. 3ITOT <CNOaaB
o6JaflaeT Mo CPaBHEHHIO C XKEJIE30M IOBbITIEH-
HbIMH (PH3HKO-MEXaHHYECKHMH  CBOHCTBaMH.
VBennueHHe coJepKaHHS YIJepoja B CTaJjH
NOBLIIIA€T €€ TBepPAOCTb, NPOUYHOCTb H yMEHb-
maeT miaactuuHocTb. Ho ocob6o BaxHoe Ka-
9€CTBO CTaJH — 3TO €€ CBOUCTBO IPUHHMATH
TepMHYeCKyI0o 06paGoTKy. 3akanka H 3aKal-
Ka C OTMYCKOM 3HAYHUTEJbHO IIOBHIILAIOT TBep-
JOCTh CTAaJH M YJAyUlIaloT APYTHE €€ MEeXaHH-
YeCKHe CBOHCTBA.

LlpeBHEpYCCKHe THChbMEHHEIE TIAMATHHKH yIIO-
MHHAIOT CTaJib NON TepMHHAMH «OLEI» H «Xa-
pajyr».

TepMHuH «ouey» (Ouesb, OleNb) BCTpeyaer-
c B JPEBHEDPYCCKHX LEDKOBHBIX CJIYyXKeOHBIX
tekcrax XII B. «TpbmeHaaro oneja, NPEeTPb-
TIEHHSI BeHblleMb, INPEKPACHMO XBbHAas IPKHI»
wiy «To 6o moO6bl CTEHB! TBOPKEBIIA H KPelJib-
IIH OueNH» HIH «[lemb wHCKylIaeT oLeJa BO
KaJIeHHu» 2.

A. Dyaunosuu cuHTaeT 3TO CJIOBO JApE€BHe-
C/aBSHCKHM H, TaK Xe Kak Mukjouny, cOiau-
XKaeT ero ¢ JaTHHCKEM acuale3. Ha yellckom,
NOJbCKOM, CJIOBAIKOM, XOPBATCKOM f3bIKax
3TO CJOBO 3BYUUT Takxe ocel.

TepMmuH «xapajyr» Bcrpeuaercd B «(CJobe
o ITonky Hropese» u mnosgHee B 3aIOHILHHE.
«CBOHMH CHJbHBIMH IIJ'BKH H XapaJyXHbIMH
MeUaMH...», HJH «TPeIlaT KolHa XapaniyxX-
Hbisi» 4. CJIOBO «xXapajyr» sBJAETCA DPYCCKOH

1 Ctanpio HA3HIBAIOT CILIAB, COAEpXalUud yraepona
mo 1,7%: npH Gosbliem COHCPHAaHAM  YIIepola
(/10 6,67%) wmayr uyryHsi.

2. A. CpesneBcKH A MarepHana 1asa ¢jo-
Baps JApeBHepyccKoro s3bika, T. II, crp. 842,

3 A, Byauaosuu. l'[epsoﬁblmble cJIaBfiHe B HX
a3blke, u, 1, Kues, 1887, crp. 60.

*+ Cnoeo o Ilonky Hropese. M., 1945, crp. 66, 72,
crpokn 261, 333.

4 Marepuanabsl Mo apxeoJorHH, Bun. 32

TPAHCKPHILMEH JJKaraTafCKoOro cJoBa «Ka-
pajJyk», T. €. crajb, Oynar. Takofi nepeBox
stoMmy cnoBy pamor akagemuk M. M. Cpesnes-
ckwi, ®@. E. Kopu, I1. 1. CaBBautoB ! u MHO-
THe Apyrue.

Ho B 1934 r. BOWHCTBYIOINMA HODMAHHCT
B. B. Apenar B paGore «K pomnpocy o «Meyax
xapaayxsbix» «CioBa o Ilonky Hropepe» 2
JJsi CBOHX HODMAHHUCTHYECKHX IIOCTpPOeHMM
NPOH3BE&J 3TO CJOBO OT IepMaHCKOTO, TOJKYs
ero Kak «miaMmeHHbifi». B. B. ApeHnar ucxomun
M3 JIOXXHOH TEHIGHLUHO3HOH MPEeANOChUIKH, YTO
«HAaY¥HAasg C HOPMAHCKOrO IEpPHOJA PYCCKOH
HCTODHH B PYCCKOM paTHOM ORITY OCHOBHBIM
OpPY3KHEM IDYKHHBI SBJISICTCS 3aMaAHOEBpONEH-
ckuil meu» 3. Jlasee on mucan: «basupysch Ha
IpHBEIeHHBIX coobpaxeHusx — 1) Ha orcyt-
crBHH ¥ Hac B XII B. BocTouHmIx Meueit, 2) Ha
HE3HAKOMCTBE KaK TYPOK, TaK H PYCCKHX B 3Ty
310Xy ¢ OyaaTtoM, 3) Ha HEBO3MOMKHOCTH 3a-
HMCTBOBAHHA [/ Medya (¢eOofajJbHOMO BOHHA
3MHUTETa, B3SITONO H3 53bIKA «IIOTAHBIX», 4) HA
HEJIOTHUHOCTH IIPSANIONONKEHHS O BO3MOXHOCTH
COENIMHATL 3TOT 3IHTET C TIOHATHEM O UYEPHO-
T€ — Mbl KaTErOPHUECKH [OJIXKHBI BO3Pa3HTh
MPOTHB NPOHBBOACTBA CJIOBA XapaJjyr OT Ka-
pPauK» %,

Hu onun ua3 poBojno B. B. Apennra Hamu
MPHHAT OBITh He MOxeT. Bo-nepBhix, 3apanee
0OBABHB BCe  DYCCKHE MeuyH BapsIKCKHMH,
€CTE€CTBEHHO, 3aTPYIHHUTEJNBHO HafTH MpHCYT-
CTBHE BOCTOYHBIX Meuell. A BOCTOYHLIE MeUH,
pacnpocTpaHeHHble Yy apaGoB U NepPCOB He Me-
Hee, YeM TOJO0HHE HM MO (opme KapOuTHHT-
ckue B 3anagHo#i Espone, eme B X B. OueHb
Xopolo OblJIM HM3BECTHbl pycckuM 5. Benukuit
XOpDEe3MHACKHH  yueHnt Au-DupyHu mucan:
«Korna onu (pycer.— 5. K.) mM03HAaKOMHJIHCH
¢ ¢apangom (T. €. c y3opuaThiM GyjaToM.—

'HU. HU. CpesHeBckui. Yk cow., T. III,
ctp. 1361. II, M. CasBauros Onucanwe crapHH-
Hbe pyccmx yreape#. CII6., 1896, ctp. 160.

?B.B. Apenar K Bonpocy 0 _«Meuax Xapajlyx-
x> «Cl0Ba O ITonky Hropese». CGopHHK cTaTell K
COPOKaNeTHI0O  YUeHOH  HeSiTeJbHOCTH  aKaleMHKa
A. C. QOpaosa, 1934, crp. 335.

*B. B. Apennr. ¥k cou, crp. 330

* TaMm xe, crp. 341.

5A. B. ApunxoBckHA Pycckoe opyxue
X—XIII BB. Hoknmansl ® COOGIUEHHA HCTOPHYECKOTO
takyasrera MI'Y, som. 4, M, 1946, ¢Tp. 9.
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b. K.)»'. Bo-BTOpBIX, pycCKHe OBLIH 3HAKOMBI
¢ Gyaarom He Tonbeko B XII B, HO H B X B.
3To fICHO BHAHO H3 MPHUBEACHHOTO BHIUIE TeK-
cra An-Dupynu. B-Tperbux, A0BOA © HEBO3-
MOKHOCTH 3aMMCTBOBaHHS H3 A3bIKA «IOTAHBIX»
CJHILKOM TOJIOCJIOBEH, YMO3DHTEJNEeH H TeHIeH-
Ho3eH. B-ueTBepThIX, 6€3 BCAKOTO MMPEAIIONIO-
JKEHHsI HaM M3BeCTHBI HA3BAHMA JYYIIHX COp-
TOB OyJjlaTa BOCTOYHBIX KJIHHKOB, KakK HamNpH-
Mep, «KapaxopocaH» M «KapaTaGaH». IDNHTET
«kapa» (4epHbIH) B 3THX TEPMHHAX YCHJIHBaeT
KauecTBeHHOe IPeACTapjeHHe © CBOHCTBax
cTaJd KiapHKa. KcTaTH cKasarTb, 3TO O4YeHb XO-
pouio 3Hawl ¥ caM ApPeHAT 2,

Taxkum 06pasoM, epeBoJ PYCCKHX JIHHTBH-
CTOB CJIOBA «XapaJiyr» fBJgeTc €JHHCTBEHHO
BEDPHBIM H TOYHDLIM.

IBJSAJIOCH JH CJHOBO «Xxapaiyr» (CTaJbHOH,
GyJaTHBIA) MpHIAraTebHbBIM K JII0GOMY CTaJlb-
HOMY H3IeJHIO, XapaKTEepH3ys €ro BHICOKOE
KauecTBO, WJH TOJbKO K H3AENHAM BOCTOUHOTO
NIPOHCXOKAEHUS, HAM HEH3BECTHO.

B XVI B. B pyCCKHX HCTOUHHKaX IOfBJISET-
Csi HOBHII TepMHH, OBO3HAYaKOUIMKH IOHSATHE
crann — «ykiaa». CJOBO «oHen» Yyke Goub-
e He BCTPEYaeTcH.

O cnocofax MNpPOH3BOACTBA CTanu [peBHE-
pyCCKHe MHCbMeHHEle HcTouHukd go XVII B.
HaM HHKaKUX cCBeleHHil He jparor. Ho uMeercs
HCTOYHHK, B KOTODOM [OBOPHTCS O DasHOBHI-
HOCTSIX CTaJiH, NPHUMEHSBILEACH DYCCKHMH ODY-
WeHHUKAMH [IPH H3TOTOBJEHHH Meded. B Mu-
HepaJlOTHUECKOM TpakKTaTe BeJHYaHIlero Xo-
PE3MHACKOrO  yU4€HOro SHUHMKJIOMENHCTa An-
Bupynu, nHanucanHoM B 1048 r., umeercs IJa-
Ba, MOCBALICHHAS KeJne3y K €r0 TeXHOJOTHH.
B atoii rsaBe Aj-DupyHH TOBODHT H O IIpO-
H3BOACTBe Meyell B npeBHell PycH. «Pych BBI-
ebIBaJd CBOH MedH H3 IIamypKaHa, a JOJbl
oCpefHHe HX H3 HapMoxaHna»®. «Hapmoxa-
HOM» Ha3blBaeTCsl MSTKOe CHIPOLYTHOe XKEJe-
30, «IIAMypKaHOM» — CTaJlb.

O TexHHKe NPOM3BOACTBA WIanmypKaHa DH-
pyHH He coofuiaeT, TaK K€ Kak HE c006-
MaeT H O I[IPOHM3BOJACTBE HapMOXaHa, CyHTas
WX TEXHOJIOTHIO IIpocToil H scHoH. Ho OH ueTko

1 5. A, Konguuun. Heckolbko samedaHHii K rna-

pe «O xeneae» MHHEPAJOTHUECKOro TpakTaTa DHpYHH.

KCHUUMK, eun. XXXIII, crp. 149.

2B. B. Apeunt bBynar. «Mckpnl Hayku», 1929,
Ne 1.

83 A, M. Beaennnkui [nara «O mejese» M-
HepaJorHuieckoro  Tpaxkrata  BupyHH. KCHUHUMK,
puim. - XXXIII, crp. 142.

NPOTHUBONOCTABJISET IIANypKaH «(yaaay», T.e,
TUresibHO# cranau. OmnucelBas ONHH H3 COPTOB
THI'€JIBHOH CTaJli, KOTOPbIH XapakTepeH OJHO-
DOAHOH CTPYKTYpPOH (B I[POTHBOMNOJOXKHOCTh
ysopuatoMy <«oynany» — ¢dapanny) bupyHu
FOBOPHT, YTO «MOXKHO NPENNOJOXKHTb, YTO IIa.
NypKaH NPHHAJNJIEKHT K 3TOMY BHAY (CTajH)
H 3aKaJka (T. €. TBepJAOCTb CTaJH, 3aBHCHMAasi
OT CTelNeHH HayIJepOoXHBaHHA  XKejlesa.—
5. K) npuoGpereHa uM eCTeCTBeHHBIM 0O-
pasom» !. ['oBopsi 0 HayrJepOXHBAHHH KeEJe-
332 «eCTEeCTBEHHbIM» mnyTeM, DHpyHH NpOTHBO-
MIOCTaBJISIET 3TOMY OUeHb CJOXHHH H TPYyAO-
€MKHH THIeJIbHBIH I1pouecc IPOH3BOJCTBA CTa-
g — «hynaaar.

BeposiTHee BCero ImanypkKaHoM HasbiBaJiaChb
CTaJib, MOJy4YeHHasl HENOCPEICTBEHHO B ChIpO-
JyTHOH IeyH HJIH, BO3MOXKHO, MyTeM ILEeMeHTa-
nMH (TOMJIEHHsI) Keje3a B ropHe. Uerhipe pa-
3a BUpyHH TOBODHT O MarepHasie PYCCKHX Me-
yed W Bcerja 3To LIamypkaH, T. €. CTaljib HE
THIJIbHOTO TpoucxoxaeHHs. OTCyTCTBHE y HAC
THTeJbHOH cTadd BHpyHH oObACHAET TeM, UTO
«an-Qyaan (Ccrajb) HE BBIHOCHT XOJOda HX
(pycoB.— 5. K.) 3uM H JioMaerca MNpH YyAa-
pe» 2, Xorsi 3T0 AC HEKOTODOH CTEleHH Bep-
HO 3, HO NMpHYHHA ObLJIA, KOHEYHO, B JPYIOM.

IleHCTBHTENLHO, APEBHAS Pychb THMeJbHOH
cTanu He 3Hana *. O6 3ToM HaM rOBOPSAT, KpoO-
ve Aa-BupyHu, W mpoBegeHHbe HaMH Macco-
Bhle MeTajsiorpadHyecKie HCCIeL0BaHUs JpeB-
Hepycckux crasiedf 5. OTCyTCTBHE THIEJIbHOMH
crajld B ApeBHe#d PycH OOBSCHANOCL TOH TeX-
HoJiorHell o6pabOTKH YepHOTO MeTajnia, KOTO-
pas ObJia IIOBCEMECTHO pacnpocTpaHeHa Yy
IpeBHEPYCCKHX Ky3nenos. Opyaus Tpyaa, HH-
CTPYMEHT, OpY:KHe H3TOTOBJSAJUCH IyTeM CO-
YETAHHS B H3ICJAHH BSI3KOH KeJEe3HOH OCHOBBI
C TBepAbIM <CTaJbHHIM Ji€3BHEM. THrenbHas
cTajb, WMEBIIas 4Yalle BCEro COAEPKAHHE
yraepopa seie 0,9%, Obia Jisi 9TOH TeX-
Hojiornu HenpurozHa. Ilpw 3TOM TNIPOH3BOL-
CTBe H3MeNHH TNPHMEHsHCh MHoay(pabpHKaThl
cTajd HeGOJbIIOrO Beca, KOTOpble BO3MOXKHO
6bJI0 € MAOCTATOYHO XOPOIIMM  KauyecTBOM

1A, M. Berendukuf, Yk cou, crp. 4l

2 Tam e, cTp. 142.

3 Y repMuueckH oGpaOoTaHHOH THIeNBHOH (auTOR)
CTajlly C MOHHIKEHHEM TeMOeparypsl (HHIE KOMHAT-
HOJ) XPYNKOCTh YBEJHUMBAETCH, TAK Kak OCTATOUHBIR
aycTesuT nepexoaut B MapreHcHT, M. JI. MupKHH.
Tepmuueckas o6paforTka cranm xomomoM. M., 1950.

¢ Kax me sHata ¥ Bcg Espoma jo nauama XVIIIL B

5 06 3toM Mbl 6yaeM TOBOpHTp noApobGHee B Cclie-
AYIILeR rjane.
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noJiyyalb 6ojiee MPocTeiM crocofom HeImocpen-
CTBEHHO B CHIDOAYTHBIX N€Yax HJAH NyTem le-
MeHTAalUH.

KakoBa xe Gbula TEXHOJIOTHS IIPOH3BOACTBA
crang B ApeBHed Pycu?

ApxeoJloruueckre MaTepHaibl, TaK e KaK H
MUCbMEHHbIE NTAMATHHKH, O TEXHHKE H3TOTOB-
JIEHHs] CTaJH HaM MOYTH HHYEro He TOBOPST.

B pemenun storo Bompoca xoTsi 6b B 06-
[IHX YEPTax HaM MOTYT IOMOYbL HCTOPHKO-TEX-
HHYECKHE M 3THOrpacduyecKue CpaBHEHHS.

B Merasnypruu CHIpOAYTHOTO IIPOM3BOJCTBA
JKeJlesa H €ro CIVIaBOB H3BECTHEI YeThIpe CIIO-
coba IOJyUeHHsT CTaJH: ‘

1) mojgyueHHe CrajH HEMOCPEACTBEHHO B
CHIPOLYTHOH IIeuH;

2) mosiyyeHwe CBapouyHOH craJju (ykJaana)
A3 JKeje3a B Ky3HEUHOM TIOpHe;

3) noJyuyeHHe H3 KeJe3a UEeMEeHTOBAHHOMH
(ToMeHoft) craJu;

4) nonyuyeHHWe THrEJAbHOH CTaJH; TaK Kak
IpeBHAS Pycb THTesbHYIO CTajb HE NPHMEHSIa,
MBI 3TOT CHOCOO HCKIIOYaEM.

Pas6epem cyTh KaxKaoro crnocofa B OTAeJb-
HOCTH. O NOJIyYeHUH CTaJH HEMOCPEACTBEHHO B
CBIDOJAYTHOH TIeYH MBI HMEEM HECKOJBKO ITHO-
rpaguyeckux cBemeHud. OpHo H3 Haubojee
TNOAPOOHLIX — ONHCAHUE KPYIHBIM AHTIHHCKHM
meramnyprom XIX B. II. Tlepcu npousBoncTBa
CTaJli B KaTaJOHCKHX TropHax!l. VYcaoBusMH,
6J1aroNIPHATCTBYIOIIMMH OOpa30BaHUIO HayTJe-
DOXKEHHOrO XeJjesa, SBJIAAIOTCH:

1. HU36piTOoK yris B ropHe, CnocoSCTBYIOLIHR
HayIJIepOKUBAHHIO KeJe3a.

2. MepyieHHOe H NOCTENEHHOE IIPOJBHIKEHHE
BOCCTAHOBJIEHHOTO Keje3a (B BHIE 3€peH WK
y3Ke CJHIMIIHXCA KYCKOB) K COIY. DTO IIO3BO-
JISIET JKe/le3y HaXOJUTLCA B TECHOM COMNPHKOC-
HOBEHHH C pacKaJeHHbIM yrIJjeM, a CcJeloBa-
TeJIbHO, HAYIJIePOKHBATLCA H IPEJOXPAaHATh
VK€ HaVIJIEPOKEeHHOE XKeJe30 OT AeHCTBUS CBO-
601HOr0 KHCJIOpOJa BAyBaeMoro Boznyxa. K-
CJIOPOJ, yXKe yCIIEBaeT MePeUTH B OKHCh yIJe-
pona.

3. Hacroe BbllycKaHHMe IWJIaKa, Mpeaoxpa-
HAKIIee HayIJepOXeHHOe JKeJe30 OT COIPH-
KOCHOBeHHS ¢ HuM. Illnax Ha xeneso maeft-
CTByeT 00e3yrjepoKHBaIONIE.

4. 3aMeNJeHHOCTb TeueHHst npouecca (T. €.
MeLJeHHoe o6pa3oBaHue KPHIB), 0OYCIOBJIH-
Balollee H NPOJOJIKHTENBHOCTh CONPHKOCHOBE-
HHs BOCCTAHOBJIEHHOTO KeJie3a C pacKajleHHHBM
yTJIEM.

VIl [Tepcu. YK cou., cTp. 487,

5. Cnaboe nyTbe, OCOGEHHO B KOHIE Olepa-
MY, CHHKamlllee TeMIeparypy H 3aMenJsio-
liee Ipolecc.

6." [IpuMeHeHHe MJIOTHOrO YIJis, XKeJlaTeJbHO
JYGOBOrO.

[IpakTHueCKH 3TH YCJOBHSI CBOLSTCS:

I. K Haubosbluefi HPONOPLUHH YIS B LIHX-
Te 10 CPAaBHEHHIO ¢ pyao#, Bo3MoxkHO Ao 10—
15-kpatHoro ortHoweHHusl. [IpumeHeHHIO MJIOT-
HOTO YIVIA.

2. K 3amenseHH0 mpollecca nyteM caaboro
IyTbsl H OCOOEHHO ero ocjabjeHde K KOHIY
[JIaBKH.

3. K uacTHOMYy BBIIYCKaHHIO INJIAKOB.

I pyroii croco6 noviyueHHs CTaJIH ~ H3TOTOB-
JIeHHe CBapOuHOH cranu (ykjnana) M[oApOOHO
ONHCAH pPYCCKHM MeTrajqjiyprom PysaoHoM.
Hcenenys xkese3onenaTesbHYI0  [POMBIILIEH-
Hocte Kapennu B Hauage XIX B, PynajoH
nmucan: ‘

«¥YKJIaa He ecTh JKejJe3o H He eCTb €TaJjb !,
HO 0COOBI HCKYCCTBEHHBIH pOA MeTaja, ¢o-
CTaBJeHHbIH Ha o0oux. TpyaHo H mMoYTH He-
BO3MOXKHO NpHOpaTh ABa 6pPYyCKA COBEPIIEHHO
cxogHoro kauectBa. OH cmaumBaeTcs JICTKO d
BO MHOXecCTBe yrnorpebJseTcs Ha TOIOPEHL, HO-
KM W Ha BCe HYXHble [JI CeJbCKOTO XO3:H-
CTBa HHCTPYMeHTHI» 2. «..JIJg mnpeBpamieHus
KPHLB B YyKJIad [oJaraercsds OHas B TOPH,
CXOACTBYIOUIUE € OOBIKHOBEHHHIM KYy3HE€UHhIM
U [OKpBIBAeTCSl YIJISIMH; BIYCTHBIUH JIyX H3
UHJIHHADHYECKOH MAlUHHEI, N0 TeX IOp KPHLY
HarpeBaloT, [OKa HAYHYT BBLIETaTh OeJibie HC-
KpBHI, T. € A0 CTelleHH HaBapK{; TOTHAa BHI-
rpe6aloT ¢ MOBEPXHOCTH YroJib H Ha KDHLY
CIIPLICKHBAIOT BOLY, a 3HMOIO ©pocaloT CHeT.
OxyaxIeHHYI0 TakKHM o006paszoM MOBEPXHO.Th
OTHEJSIOT OT MAacChl >XeJe3HbIM HHCTPYMEH-
TOM, H CHI0 KOPKY, COCTOAILILYI0O H3 TOHKHX JIH-
CTOYKOB, HEMEJEHHO COOHUPaKT B XOJIOLHYIO
BOJY; OCTATOK KPHIH ONATh HarpeBaloT M0
GeJIbIX HCKD H BOJOIO HJIH CHEIOM [POXJaxK-
Jal0T, a IOBEPXHOCTb IO OTIEJEHHH OHOH
OfIITb B XOJIOJAHYI0 BOAy OpocaloT H CHe Ipo-
IOJIKAIOT A0 TeX MOp, ITOKa BCg KpHna yHHU-
ToXxHuTCcd. M3 HMelomuXcs B BoJAe JIHCTHKOB
BEIGHPAIOTCST CllepBa CaMble KPYNHble H yKJa-
MBIBAIOTCS B JAPYroH, NPUMOTOBJEHHBIH Ha TO
NONOOHBEIH [E€pBOMY TODPH CKOALKO MOMKHO

! 3nece Pymaon EMeer B BHIAY UEMCHTOBAHHYH

cTajb (TOMJIEHKY).
2A ®yannon O BHAeIKe xejge3a B

Hblx pevax... CII6., 1819, crp. 8.

CHIPOAYT-
4%
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naotHee oguH K apyromy. CJIOXHB OKOJO
20 QyHTOB OHBIX, MPOLOJIKAIOT OrOHB, AOKOJE
OHM HAYHYT COEJHHATHCH, TOrAa MPHJAraloT K
cefi Macce MOCTATOUHOE YHCJIO MEJNKHUX JHCTOY-
KOB. JIMCTKM CHMH IJIABATCA CKOPO M COCIH-
HSIIOTCS C MAaccolo, Ha3bIBAEMOIO B TeX Kpasx
[1aperolo, KoTopasi OT paciiiaBa MeJIKHX KyCKOB
fosyuaeT NOBOJBHO IUIOTHOE CJlONKeHHe, To-
rpa OCTAHABJHMBAIOT AyX H, OYHCTHB C IIOBEPX-
HOCTH YroJb, NPOXJaXJaloT mapery BoJoH
unH cHerom. IloroM o0opauuBalOT IMApery
HHJKHEI0 CTOPOHOIO B BepbX, M Harpes OHYIO,
KHI4I0T B OTOHDL €lli¢ MEeJKHX JHCTKOB, KOTO-
pLle pacClyIaBUBIIHCh M COEJHHHBIIHCH C Ia-
. PEroio, COENHIBAIOT @€ CTONb e IIOTHOR ¢
celf CTOpPOHBI, KaK H C APYTOi» .

CyThb TEXHOJOTHH NPOU3BOACTBA CBAPOYHOH
crany, onucaHHoi A. QynnoHOM, 3aKII04aeT-
¢a B caenyiomeM. B oObuHBIE KysHEUHEIH ropH
KJagyT JeJe3Hylo KpHIly, 3achialoT ee Jpe-
BECHHM VIJeM M HaudHaloT Harpes. IIpx TeM-
nepatype Boille 900° yryepoa HauMHAET nucb-
¢GynaupoBaTh B Xeneso. B onpefeNeHHblH MO-
MeHT Ky3Hell BbIHUMaeT W3 FOpPHa KDHIY H OX-
Ja)kaaer ee B Boje WA cHery. Crajnucras mo-
BEPXHOCTb KPHUBl IPH OBICTPOM OXJI&XIEHHH
MoJIyuaeT 3aKalJKy, a BMeCcTe ¢ TeM H Xpyl-
KocTb., IIpHM ymapax MOJIOTOM HJIH APYTHM HH-
CTPYMEHTOM XpyIKas CTaJucrag KOopKa OT-
JertaeT or Kpuibl. [logo6Hylo onepaiHio Mpo-
IeJEIBAIOT A0 TeX Iop, IoKa BCA KpHUa HE
MpeBPaTHTCA B CTaJbHbIE IJIACTHHBL. 3areM
HX OOBLIYHLIM CIOCOGOM CBApUBAIOT MEXIY
cobo#.

IleMenTalHs, T. €. HayNIepOXKHBaHHE IO-
BEPXHOCTH HMJIH BCeH MacChl KeJE3HOro MNpel-
mera, B apesheli PycH Obuia XOpOIIO H3BECT-
na. B stoM MBI yOe@MJHCb IpPH MeTaJJaorpa-
(HUIECKOM HCCJIeJOBAHHH [OTOBOH MPOAYKLHH
JPeBHEPYCCKHX KY3HELOB (CM. nuxe). Cpen-
HEeBeKOBbIe NMHCbMEHHbIE [TAMATHHKH H 3THO-
rpaduuecKye MaTEpHaIbl YIOMHHAIT CJICAYIO-
ILHe NPHEMBl LLEeMEHTalMH.

1. B orueymopumiii cocys (Mydens), cne-
JaHHBIA W3 TJIHHBI HJIH KHPIHYHEIX MJIHTOK, Ha-
CHIMAJH HeMHOTO KapGropH3aTopa — 3TO OOBI-
HO GBbLT MEJKO HMCTOJUEHHBIH APEBECHEIH YTOJlb
(vaure GepesoBblit) ¢ KaKHMH-ITHGO noGaBKa-
MH (peMecJeHHAas TeXHHKa HMX 3Hajla MHO-
€ECTBO, HANPHMepP, POra M KOIbITA XHBOTHBIX,
KOXKa ¥ T. I.). 3aTeéM B COCYA KJaJH TOJOCH

1 A, ®yaaon O BbjeNKe Kejesa B CBIPONYTHBIX
meuax.. CII6., 1819, crp. 6.

»Kejesa, a MHOTAA H y>Ke BbIKOBAHHbIE Xeses-
Hple H3JENHA H 3achiliajJH JOBepPXy TeM Xe
kapOlopuzatropoM. Cocya 3akpbBand, CTa-
paschb 3aKyMOPHTb TepMETHYECKH, H CTABHUJIH
B Ky3HEUHbIH TOPH HJH CHENHaJbHO MIJIs 3TOTO
CIeJIAHHYIO Neub H Pa3BOMMJIH OrOHb. I1pu BHI-
COKOH TeMIepaType, Koraa Mydenb H Keje3o
HaKaJHBaJHCh (Kese30 MOKHO OHITh Ha-
rpero Ao TemmepaTtypel He Hmxke 900°), yrue-
pon KapGoopuazatopa AHGQQYyHIMpPOBAL B Me-
raju. [lpouecc TakoH IEMEHTAIHH IJIHJICH OT
HECKOJbKHX 4acoB [0 HECKOIbKHX CyTOK. [To-
JOGHYIO TEXHOJIOTHIO YK€ OIHCHIBaeT ArpuKo-
na (XVI B.) u mo3xe OHA IIHPOKO H3BECTHA B
38BOACKON M KyCTapHOH NpPaKTHKE TPOU3BOL-
crBa cranu (XVIII—XIX BB.).

2. JKenesHbli OGpycoK, a dYalle — YXKe BbI-
KOBAHHOE H3JejHe oOMaTbhiBaJH HIH OGCHINANH
OpraHHYECKHM BeINEeCTBOM (KOXa, CTPYXKKa
pOroB, KOMEIT H T. A.), 3aKJKYaju B 3aKpH-
Thifi cOCyl MJE OGMasbiBaJH KDYroM TJIHHOH
H CT4BMJIHM B KY3HEUHBIH TOPH.

TIpu BeICOKOH TeMmepartype (He Hmxe 900°)
OpPTaHHYECKOe BeLIeCTBO OGYIVIHBAJIOCh M 4aCTh
yriepona mudoynaupoBana B Metamn. ITo-
Ro6HyI0 TexHouworHio omuchiBaeT Teodun (X—
X1 BB.), ee IMPOKO NMPHMEHAJIH PYCCKHE KY-
crapu B XVIII—XIX BB., HanpuMep, NpH npo-
H3BOACTBE HAaNHJIbHHKOB.

3. JKene3Hyio moJiocy HWJH BbIAENBIBAEMBIA
mpeaMeT (HaNpuMep, KIMHOK KHHXKana), Ha-
KaJMB A0 CBapoOYHOro Kapa, obcemaju 49y-
TYHHBIMH OIIHMJIKAMH, ONSTb HarpeBafd H Mpo-
KOBLIBAJH. Takylo onepamnuio Haja NPeIMeTOoM
NpOJeNbBAH  HECKONbkO pas. IloZoGHylo
rexposoruio onuckiBaer Axn-Bupysn (XI B.).
MaBecred M Tako# IpHeM ueMeHTauuH.  Ke-
J€3HYIO TOJIOCY MOrpyKaloT B PacIulaBjeHHbIH
YYTYH, [POJOJIKHTEIbHOE BPEMS BhIIEPKHBAIOT
H 3aTeM BBIHEMAIOT. TaKyl0 TeXHOJIOTHIO OIH-
cuBaer bupuaryyuo (XVI B.) 1. Jlas ApeBreH
PycH Takue NpHeMbl LEMEHTAUMH, MNOBAAKNMO-
MY, HCKJIIOUAJHCh, TAK K4K HH IHMCbMEHHBIC,
HE apXeoJOTMYeCKMe MaTepHajbl NOKa He
rOBOPAT O 3HAKOMCTBE IPEBHCPYCCKHX Ky3HE-
LOB € YyIyHOM Jaxe B BHAE OTXOLOB TpO-
M3BOJICTBA.

TexHOJIOTHs! LEMEHTAUNH Kelie3a B IPeBHEH
Pycn nporekaja BepOsiTHee BCEro MO M€pEBO-
My crmoco0y, Kak Hanbojee MNPOCTOMY H -
(eKTHBHOMY.

I T. Bek, Ouepku MO HCTOPHH MaUTHHOCTPOEHHSA,
. 1, M., 1933, cTp. 73.
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IlpeBHepyccKkHe KysHelbl B MYdejasx-ropii-
Kax UEMEHTHPOBaJH He ToJbKC moaydadpu-
KaThl — JKeJle3dHble NPYTKH W IOJOCH, HO, Be-
POSITHO, Jaxe M Chipble KpHULL. Cpenu apxeo-

JIOTHIECKHX MaTEpPHaJIOB MBI YacTO BCTpeUaeM

MaJleHbKHe KpHLEI, HMeIOllHe CerMeHTOBHI-
Hyo (opMy, COOTBETCTBYIOIIYIO dopMe ApeBHe-
PYCCKHX IVIHHSIHBIX TIOPILKOB.

Hanpumep, B Crapo#t Psasanun mpu pac-
konkax B. T'opomumosa B 1926 r. 6buto Hafine-
HO HEeCKOJIbKO NOJOGHBIX KPHI, KOTOPbIE€ I1O-
JYYUJH OUYE€PTaHHE COCyJda BO BpeMs IeMeHTa-
udd !. Ha Bosarapckom ropomuime B 1949 r.
ORI HalleH TJIMHAHBIA COCYJL C KYCKOM 3Ke-
Jle3a, TUIOTHO CPOCHIMMCSI CO CTEHKAMH COCYyJa.
Cocya 6vl1 HafileH B 3aBajie CHIPOAYTHOTO
ropHa, B KOTOPBIH €r0 MOIJIH IOCTABHTb AJIS
nepesiesla KeJNE3HOH KPHIEI B CTaJb 2,

MHuKpOCTpYKTYpHBIEE aHAAH3 MeTajja JApeB-
HeDYCCKHX u3zenuit oOHapyXuJ ABa BHAA
CTPYKTYp crajd. [lepBass cTpykTypa — 3TO
cTajb € OJHODPOAHLIM, PAaBHOMEPHO pacnpeje-
JEHHEIM IO Bcell Macce MeTajla YIJIepOLOM.
B nopaBssiroineM GOJIBIIHHCTBE OHA BCTPeYEHA
Ha HAaBapHBIX HWJH BBapHBIX CTaJbHBIX IIO-
JIOCAX BCEBO3MOXKHBIX KaYeCTBEHHHIX H3JeJIHii.
Bropasi cTpykTypa — 3TO HEOAHODOJAHAs CTAJb
C (EePPHTHBHIMH TOJSIMH H PpasHbIMH KOHIIEH-
TpauusAMH yrjepoAa  (CelpuoBasi  CTajb —
ykaan). OHa BCTpeueHa HA LEJbHOCTAJbHBIX
H3[eJIUAX, HaOpHMEep TaKHX, KaK KOIbsl, TO-
nopel H *r. I

Takum o6pasoM, Mbl BHAHMM, UYTO B ApeBHEH
PycH, BeposiTHO, CYLIeCTBOBAJH BCE TPH OIH-
caHHBE HaMH crocofa NpOH3BOACTBA CTaJH.
B cupoayTHOH moeuyd ¥ B KY3HEUHOM TIOpHE
MOTJIM H3TOTOBJSITh CHIPIOEYIO CTalb (YKIan),
KOTOpasl 1IJa Ha WEJbHOCTAJbHBIC H3MEJIHS H
B JaJbHeHIIylo nepepaGoTKy Ha JydilHe COD-
Ta CTajll MNyTeM MHOTOKPATHOH Ky3HEUHO#H
NEePEKOBKY HJIH JOTOJHHTEIbHOH UEMEHTAalHH C
NPONOJIKHTEbHEIM BhIIEPXKHBaHHEM (TOMJIE-
HHeM) B Mmy¢ese. Jlyulive copra crajau, HAY-
M€ Ha HaBapHbe HJIM BBAapHble JIE3BHS, H3-
TOTOBJISIIHCh TIyTeM IEMEHTALHH Xene3a HJIH
CLIPILOBOH CTAaJIH.

Ecad, kak Mbl NMOKa)xXeM HHIKe, [POU3BOL-
CTBOM XKe€Jie3a SaHMMaJiiCb B KadecTBe TIOA-
cOGHOr0 NpOMbIC]A APEBHEPYCCKHE KPECTbfHE,

1A, A, Mancypos.
13, Ne 12, crp. 85.

2 A, M. E¢umoBna. Meraurypruueckue ropHol B
ropoge Boarape. KCHHMK, suin. XXXVIII, crp. 129.

IlpeBHepyccKHe KHJIHIIA.

TO NPOM3BOACTBOM CTajH MNOJKHB OBLIH 8a-
HHMAaTbCsl CIEIHAJH3HPOBAHHBIE MeTaJJIyprHy,
CKOpee BCerc ropoACKHE Ky3HeLbl-MeTaJlJypry,
HasbiBaeMble IO TepMHHOJOTHE XVI B. «yKIaja.
HHKaMH».

Ho Boo6uie cranb, B obllel Macce 4epHOIo
MeTaJljla, IPEBHEPYCCKHE KYy3HELbl MNoTpebJs-
N4 CTHOCHTEJNbHO B HeOOJbIIOM KOJHUECTBE.
OHa 111a TOJIBKO Ha KaueCTBEHHble H3JEJHS H
B HHX, KAK YBHIUM HHXKe, COCTaBjsjaa B GONb-
IUHHCTBE CJyYyaeB TOJbKO HaBapeHHBIE HJIH
BBapeHHbIE JIE3BHS WJIH JIpyrHe paboude ya-
cTd. Vicxoas W3 BeCOBHIX NPONOPUMH CTajH B
BeCe KaUeCTBEHHBIX H3AENHH M JONH TOCHEn-
HHX B OOlIefl NPOAYKUHH MeTajnoobpabaTsl-
BaIOLIETO peMeca, Mbl MOXeM IPUOJIM3HTENb-
HO OIpeLeJIHTh KOTHUeCTBO NOTpelJsieMOH ¢cTa-
JH B OTHOIUEHHH K JKeJie3y, Kak !/s—!/10 yacrh,
T. €. crajHu B japeBHe#t Pycn TpefoBajoch B
8—10 pa3 MeHblIE, UeM XKejesa.

N3 (GusHKO-XUMHYECKHX H MEXaHHYeCKHX
CBOHCTB JpeBHEPYCCKOM CTasJH Mbl OXapakTe-
puU3yeM TOJbKO XMMHYECKHH cocTaR H TBep-
IOCTb.

B nonaBasiomeli Macce  ApeBHepYCCKast
cTajlb IO YIJIEpOAy Obljla JOSBTEKTOHAHOIO CO-
craBa, T. €. A0 0,99%. 3a3BTeKTOHAHASA CTaJlb,
T. €. 1o yraepody Boiie 0,99, HaMH BCTpeue-
Ha TOJbKC 8 pa3 H, BEpPOATHO, fIBASJIACH IO
NPEUMYIIIECTBY INPOAYKTOM BTOPHYHONO Npo-
HUCXOXKJEHUs, T. €. LieMEeHTaluel 3BTeKTOHAHOH
H JO3BTEKTOHAHOH CTajH Ha caMOM H3NEJHH.
Hau6Gosee pacnpocTpaHeHHOH Obljla CpefHe-
YIVIEDOAHCTasl CTajJb <C COJEPKaHHEM YIve-
poza B 0,5—0,7%.

Hepenro BcTpeuasnach CrTaab C COMdEpHaHH-
em yraepoga B 0,2—0,3%, HO mpHMeHAIaCH
OHAa MpPEUMYIIECTBEHHO Ha LeJBHOCTaJMbHbIX
usfiequax. Ha naBapHEBle J€3BHSA LLja CpenHe-
yraepoauctass U BBICOKOYIJIEDOJHMCTAsi CTaJb.

TeepaocTs U MHKPOTBEPAOCTbL CTalH B OTO-
¥OKeHHOM COCTOSIHHM H3MepEeHA Ha 3HayHTeNb-
HO MeHbIIEM KOUIHuecTBe 00pasLoB, YeM xKeJe-
3a. O6bscHAeTCST 3TO TEM, UTO OOJLIIHHCTBO
06pasHoB HaXOMHIOCh B TepMHUYECKH 00pabo-
TAHHOM COCTOSIHHH. MHKPOTBEDAOCTb OTOXIKEH-
HOH CTaJH B 3aBHCHMOCTH OT COMEDXKaHHUR
yraepofia Kosefajach B Ipejeiax y JMO3BTe-
kTougHo#l cramu B 160—270 eaunuu no Bux-
kepcy, y osprekroupHoit (0,9%) B 240—
287 emMHMIL M y 3a9BTeKTOHAHOH B 265—
340 eaunun no Bukkepcy. TBepRoctu craniedt =
TepMHUeCKH 00paBoTaHHOM COCTOSIHHH TIPHBO-
JATCS ‘B TPETbeH YacTy M B TEPHJIOKEHHH.
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I'TABA IX

B bl BO Bl

Hroru paHHON YacTH TaKOBHL:

1. Ha Bcefi Tepputopun Bocrounoit EBponbl
K cepejuHe [ TeICAueneTHS H. 3. OCHOBHBIM
BHIOM CHIDOAYTHOIO TOPHA CTAHOBHTCHA Ha3eM-
Hasi axTooOpasHas ceiponyTrHas neub. B [Ipu-
JAHENpPOBbe Ha3eMHbIe CLIPOAYTHbIE Neud CyIle-
CTBOBaJIH, BEPOATHO, B KOHIEe | ThicAueseTHS
J0 H. 3. B jecHolf noJsioce mepexon K Teyam
3TOrO THIIA [POHCXOAHT He no3iHee V—VI BB.
Hame# spol!. O6beM 9THX meueli He mpe-
Boiraer 0,15—0,25 3.

2. B cBsidm ¢ OypHBIM NOJ'bEMOM IIPOH3BO-
JHTeJbHbIX CHJI Ha TeppHTOpuH Boctounoi EB-
ponsl B VII--VIII BB. pacrer moTpeGHOCTL 3
JeJjlese H CTajH, 4YTO BBI3bIBAET YBEJHUEHHE
oObema CbIpOAYTHLIX Tieded. K konuy VIII B.
HaseMHble ChIPOAYTHbIE MeYH AOCTHramT pas-
Mepa B gHamerpe 0,8—1,0 m.

3. MecTHOMY pAasBHTHIO MeTalIono6hIBalO-
LIero IPOH3TONCTBA CIIOCOOCTBOBAJIO IOBCE-
MECTHOC pacClpOCTPaHCHHE KeNe3HBIX (HouoT-
HEIX, JIYTOBbIX, OypLIH JKeJle3HsK) pYA Ha Tep-
putopun Bocrounoit EBpomnmi

4. BOJOTHBIE W JYrOBBIE PYABI IOJBEPraJiHCh
o6oralieHuIo.

I TIpuMepHO B 3TO Ke BpeMsi MPOUCXOIUT Nepexon
K HA3eMHHM CHPOIYTHHIM MeyaM MOoAo6HOrO THNA H B
[oubme,

5. JlpeBHepycckas CHIDOAYTHas Inedb A0
cturaer obpema B 0,3—0,45 M3 u spasercs
CTAUHOHAPDHBIM COOpPYXKEHHEeM ¢ MOLIHbIM HC-
KyCcCTBeHHBIM AyTbem. Ileub cTpoutcss ¢ pac
YETOM Ha MHOTOKDPATHYIO (MHOTrZa MHOTOJIET-
HIOKO) 3KcIoaTaluio. s BhleMa TOTOBbIX
KPHIl B HEYH CyLIECTBYIOT OTBEPCTHS B TPYIH
ropHa.

6. Hapany ¢ OrpOMHLIM KOJHYECTBOM XKejle-
32 JIpEBHEPYCCKHE METaJJyprH H3TOTOBJSJIH W
BBICOKOKA4YE€CTBEHHYIO YTJICPOMHCTYIO CTaJlb.

7. OBJjajeHHe MeTaJJyproB MPOLECcCOM Bh-
IVIaBKH KeJjleda H NPOU3BOACTBA CTaJH, POCT
cnpoca Ha MX nponykuuio npusonst B XIII B.
K Co3laHHI0 Hambojee pasBHTONO THOA Chl-
poayrHoro ropHa (palkoBenkas NOMHHIA), f3-
JAIOUIETOCS NIE€PEXOAHbIM K HOBOMY BHAY
neyed — YyryHOJIHTeHHBIM HOMHHIAM. Jpes-
Has Pyce BMmecre ¢ 3amazHofi Espono#l mo-
Jollla B 3TO BpeMs BILIOTHYIO K HOBOH - Me-
TAJJyPTHUECKOH TeXHHKE —— UYTYHOIHTEHHOMY
Ipou3BOACTBY. Ho HallecTBHE TaTapCKHX Opj
PaspyIIHJIO LBETYILYIO KYJbTYPY H TEXHHKY
IpeBHe# PycH H NPHOCTAZHOBHJIO €& JaJbHeH-
mlee pasBHTHe. 3anaizHas EBpona, He HCIBITAB-
liiasg ITOH Y4acTH, MPOLOJKAS CIIOKOHHO pas-
BHBaTbCsl, B KoHUe XIV B. mepexoiuT ek HOBOM
MeTaJUlyprHUecKof TeXHHKe — UYTYHOJIHTeHHO-
MYy IIPOH3BOJCTBY.
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TEXHHKA METAJNJOOBPABOTEH

ri1A4ABA4 1

BBOIHBIE 3AMEYAHWA

Hcropuss TexHukn o00paboTKH Merania B
npesHel Pycu 6oJiee WHTEpECHa M BaxKHa J1
TIOHMMAaHHsA 3KOHOMHKH H I[POH3BOJCTBA, YeM
HCTOpHSI TEXHHKH Merajaypruu. KysHeu-pe-
MeCJICHHHK SIBJISVICS He TOJbKO DabOYHM-HC-
MOJIHUTEJIEM, KYIOIIMM Te HJIH HHble H3ACJIHS,
#10 B TO K€ BpeMs SBJAJCS H TBOPLOM B CO-
3JAHMH KOHCTPYKUHH, ()OpDM H, H&KOHEL, TeX-
HOJIOTHH H3TOTOBJEHHSI MHOTOUHCJICHHBIX ODY-
JOMH Tpyla, OpyxHs, MHCTPYMEHTa M I[POYHX
HBJICJIHHA.

Bcee uspgenns us uUepHOTO MeTajlia, KOTOPLIC
HaM OCTaBWJIa JpeBHssT Pycb, ObBUIM CO3JaHBI
PYCCKHM KYy3HEIIOM, BJIaJ€BLIHM, KaK YBHAHUM
HHKE, OUeHb CJIOXKHOH TCXHHKOH [IPOH3BOMI-
CTBA.

B nucbMeHHBIX HeTouHMKax Kuesckod Pycw
Mbl He HaXOJAWM YIIOMHHaHHH O TEXHHKE peMec-
Ja, B TOM WUHCJIe H MeTasjuooOpabdarpiBarolle-
ro. JleromucH, JHTepaTypHble NaMSITHHKH H
JpYrHe HCTOYHHKM O MeTajule H TeXHOJO-
rid ero o6paGoTKH TOBOPAT OYEHb PeNKo U
CKyTIO, JIMIIb HMHOT/A, NPH ONHCAHHH OPYXKHA
WIM YIOMHHAHHH O KakKOH-HHOyab JOpOToH

yTBapH.

OCHOBHbIM HCTOYHHKOM  JJis BOCHpOH3BE-
JleHHs1 TeXHHKH IIPOM3BOJACTBA  ABJAKOTCH
apXEOJOTHUECKHe NaMATHMKA. Tyr Mbl  HC-

oJib3yeM, BO-MEPBBIX, OCTATKH NPOH3BOACTBA
Ky3Hema U cjecaps — o60pylnoBaHHe W
HHCTPYMEHTBI, H, BO-BTOPLIX, caMyw Mpo-
JAYKHHIO MeTaJ1006pabaThiBaolIero pe-
MecJia — MHOXKECTBO BHAOB Opyaud TPYAQ,
OpyXHs, HHCTPYMEHTa, JAOMallHej YTBapH

H NPOYHX  H3AEJHH, CIeJaHHbIX H3 XKejesa
U CTaJIH.

TlourH Kax/Ibli HaceJeHHbIH MYHKT JpeBHeH
PycH, MOJTHOCTBIO HJIH YAaCTHYHO BCKDBITHIA ap-
X€0JIOTOM, HJIH TOrpeGeHHs  JPEBHEPYCCKHX
Jojael, KpoMe OOHJIbHOH NPONYKUHH METaJJIO-
o6paGaThlBaOLIero pemecia, AalOT HaM elle
OCTaTKH NPOHM3BOJICTBA B BHJE DPasHOOOPasHbIX
HHCTPYMEHTOB — MOJIOTKY, HAaIMJbHHMKH, KJe-
my, 3y6HaIa H T. 1., NPHUCIOCOOJIeHHH — Ha-
KOBaJIbHH, TBO3NMJILHH, IMOJACEKH, ©060pPyIOBa-
HHUS — COIJIA, Pa3BaJibl KY3HEYHbIX TOPHOB H,
HaKOHeIl, KY3HEYHLIX IJAaKOB.

B Hacrosilllee BpPeMsi OT H3Yy4aeMOro HaMH
nepuoga [X—XIII BB. HMeercs OIDOMHOe KO-
JIHUECTBO METANJIWYeCKOTo HHBeHTaps. Bcero
HacuuTbiBaeTcss Ooviee 150 OTHEJNLHLIX BHIOS
H3JIeJTHH M3 XKejle3a H cTajJd., B Mysesx HameH
CTPaHbl XPAHATCH THICAYH ADPEBHEPYCCKHX HO-
JKeH, crpes, rBo3jeH, KJwue#, ckob, COTHH
JIPEBHEPYCCKHX KOC, CEpIOB, 34MKOB, KOIHH,
VAHJ, BaKJENOK, AeCATKH JADEBHEPYCCKHX Jie-
MeXOB, COIIHHKOCB, Meuel, cabeib, KJCILeH,
HANMJILHHKOB, 3YOWI, CBEPJ W TOMY NOZOGHBIX
H3JeJIHH.

Becb 3TOT HHBeHTapb ObLI H3MOTOBJEH pe-
MECJEHHUKAMH, XUBUIUME B MHOTOYHCJEHHBIX
ropojax, TIOCafax H JepeBHAX [OpeBHeH
Pycu.

IlpucTynasi K H3JM0XKEHHI0 TEXHOJOTHH Me-
Ta/1006paba ThIBAIOLIETO peMeciia, Mbl JOJIXKHbI
OTMETHTb, YTO y JAPEBHEPYCCKHX pPEMECIEHHH-
KOB OCHOBOM MeXaHHUeCKOH O6pabOTKH XKe-
Aesa W craju Obuia TexXHHKa 06paboTKH
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MeTallJla JaBJleHHeM, T. e. c6paboTka MeTaJlja B
ropsiyéM COCTOSHHH IIyTéM KOBKH H IITaMIIOB-
ku. [Ipun stoM cyuwsecTBoBaN W Psifi Onepanui
06paboTKH MeTajjla pe3aHHeM  (OMHJIOBKA
HalMJbHHKOM, pyOka 3yOuaoM, OO6TOYKa HA
TOYHJIBHOM KDPYIy ¥ T. II.), HO OHH B 00Jb-

UIMHCTBE
MerasJa.

Mayuenue TeXHUKH 1PEBHEPYCCKOTO METAJIIO-
00pa6aThIBaIOLIEr0 peMecyia Mhl HauHeM C OllH
CaHHA NPOM3BOACTBEHHOrO OOOPYMOBaHHS H MH-
CTPyMeHTa Ky3Hella.

CIydaes CHOyXKHJIA JAJs J0BOAKH

I'rTABA II

OBOPYJIOBAHUE

KysHeuHoe Jne/o nepBoe Cpeiy TNPOYHX pe-
MeCeJl BhI3BaJIO HEOOXOLUMOCTH B CIELHAJbHO
06OpYIOBAHHOM TMOMEILEHHH, OTIEeJE€HHOM OT
JKHJIHIIA peMecjJeHHHKa. Yxe B IV—V BB
H. 3, NO3[HEeJbSKOBCKHH Ky3Hery paboraer B
CHELlHAJIbHOM HEXKHWJIOM TOMeLIeHHH — Ky3HH-
" ue. A HMelo B BUAY KY3HHIY Ha TOpOAHIIE
BepesHaKH, BLICTDOSHHYIO OTHEJLHO OT KHJBIX
[IOMeILIeHHH ropopuuia l.

[IonnHHHBIX ApEBHEPYCCKHX KY3HHII C IIOJI-
HhIM TIDOH3BOJACTBEHHBIM KOMILJIEKCOM, BCJ€]l-
CTBHE MaJlOH H3YYEHHOCTH I'ODOLOB H MOPOMHIIL,
IOKa H3BECTHO apX€OJIOTHUYECKOH HayKe OUeHb
mano. Haubosee uHTepecHa Kys3HHuLa ¢ Pai-
KoBelukoro roponuiia. KysHuuna Haxozpuaach B
MOMEIeHHH, pAacooVIOK€HHOM B TOPOJMIIEH-
CKOM BaJly PAAOM C XKUJIOH KJeTbIo, TAe XKHJ,
OYeBHIHO, Ky3Hel. PasMep  nOMeIIeHHS
3,4 X 3,1 M. B neBoM, najlbHeM YrJy IoMmele-
HHS HaXOJHJCA KY3HEUHBIH TOPH, CJIeApl KOTO-
poro oOOHApyXeHH B BHIEe pa3Baja CHJIbHO
OGOMIKEHHOHM TIJIMHBI, YIVIT H 30JbL TyT Ke
6LL10 HaHIEHO COMJIO M HeOoJIbIIoe KOJNHYECTBO
JeJle3HOro liaka. KpoMe Toro, B KysHHIE
O6biH HafjeHbl ABe OOJIbIIMX Ky3HEYHBIX Ha-
KOBaJIbHH, JBO€ KJellled, OIHH MOJIOT, OJHH
MOJIOTOK, BYOHJIO H TOTOBBIC H3MeJHs — KOChI,
ceprer 2. J[laTHpyercs Ky3HHIIa NEPBOH NOJO-
Buno# XIII B.

Ilpyras He MeHee MHTepecHas Ky3HHIa OO-
Hapy:xeHa Ha ropoauute [atk mox OpJaom. [o-
poOAMIlE, SBNABlLIeeCs, OUEBHIHO, YOEeXHIIEeM,
HMeJNO TOJbKO OJHO CTPOeHHe — H30y Ky3Hena.
H3ba, pacrnosoxkeHHass B yrJy ropofHiua, npea-
cTaBiisia <060  OOVIbIIOE COCpYKEHHe H3
IByX cpy6oB, pasieNeHHHIX CeHAMH. B 60Jb-

ITl. H TpertbsakoB. K ucropus naeMen Bepx-
nero IToBomkbs B TepBOM THCAYeNdeTHH H. 3. MHA,
Ne 5, M.—JI.,, 1941, crp. 57.

2B, K Tormuapos.
Kues, 1950, crp. 85.

Pafikoseukoe ropoaHuie.

IIOM Cpy6e HaXONMJIOCh JKMJIHIIEe Ky3Heua C
OOLIYHOH NEYbI0 B YINIY, a4 B MEHbILEM — KY3-
HHLA C KaMEHHBIM IIOJIOM M KYy3HEUHEIM TOp-
HoM. Kysnuna pmatupyercss XI—XIII B. L.

O pacnoyokeHHH KySHHI B APEBHEPYCCKHX
ropofax AaHHBIX Y Hac oyeHb MaJjio. Beposrt-
HO, OHH 110 COOOpaXKeHUSM INPOTHBOMOMKAPHOTO
XapakKrepa paclnoJyiarajJHChb Ha OKpaWHax ropo-
Ja, y TOPOACKOro BaJja. [IuCbMeHHEI€ HCTOUHH-
ki B XI B. ynomunator B [lepescnasae Pyc-
ckom KysHeynbie Bopora. MamecteH curyuaid
IIOCTPOAKH KYSHHLBI H 3@ I[IPEeeJIOM TOpPOJCKO-
ro Baja. [IpumepoM nomOGHOTrO paclOJONKe-
HHS MOXET CJYXHTb Ky3HHNa B IIpocKypHH-
CKOM Iopoaue 2.

Baxnelitee o60OpyIOBaHHE KY3HHIIH — KY3-
HEUHBbI# TOPH H Mexa,

KysHeuHbIfi TOPH CJOYXKHT MAAsi HarpeBaHus
M0 3aJaHHBIX TeMllepaTyp mnouydabpHkaTos
JKejle3a H CTaJIH NPH KY3HEUHOH KOBKe H ro-
TOBOI'O H3JEJHUS INIPH TepMHUeckod obpaboTke.

[IucbMeHHBIX MaHHBIX 06 YCTpPOHCTBE JpeB-
HEPYCCKONo NOpHa MHEI He HMeeM. Apxeosornue-
CKH€ € MaTepHallbl AOBOJbHO ¢parMeHTapHHI
H MajounciaeHHE. Cyns mo sTHOrpadHUEcKHM
OAHHLIM H NO3JZHHM NHCbMEHHEIM HCTOUHHKAM,
KOHCTPYKLUHS TOpPHa Oblia [JOBOJIBHO TIPOCTA,
npeAcTaBissa COO0f OOBIKHOBEHHYIO KAapPOBHIO
C BOBAYXOAYBHHIMH MexaMd. Eme B Hauaje
XIX B. y HEKOTOPHIX TYJbCKHX KY3HEUOB GHLIH
Ky3HEUHH€ TOPHHl, CBOHM YCTPOHCTBOM, Be-
POSITHO, HE OTJIHUaBIIHeCS OT IOPHOB [bJKOB-
CKHX KY3HELOB. «¥Y MHOIHX 3aBapIIHKOB (cBap-
IIHKOB DYXKeHHBIX CTBOJOB.— b. K.) KysHHLH
B caobofe BecbMa HeXOpollo ycTpoeHbl. HHo-
rjia BMecTO ropHa BBHUIOXKEHO B 3eMJIe KHpIH-
yaMH MeCcTO ¢ yriy6JeHHeM, B KOTOPOe KJaeT:

I'B. A. Pu6akos. PeMecno gpesnel
M.— L., Usg-s0 AH CCCP, 1948, cTp. 133.
2 Tam xKe.

Pycu.



HHCTPYMEHTAPHH HKVY3HEIA o7

Csl yroJb, @ BMECTO TPYOBl CHENaHO B KDPHIUS
CTPOCHHS OTBEPCTHe AJd Bhixofa pkMa. [Ipu
rOpHEe HMEIOTCS IBA CaMBIX TIPOCTBHIX KOXKAHBIX
Mexa, KOTODble 4esJOBeK PYKaMH{ IOoIepeMeHHO
MOABIMAeT U ONYyCKaeT, YeM NPHYHHSET BCerjpa
IpeprIBHCTOE AeHCTBHe Bo3gyxa»!. Ho cyas
no KysHuuam PafikoBenkoro ropofHiia M ro-
poauua ['aTb, a Takke HCXOAS H3 TEXHOJOTH-
YeCKHX 0COOCHHOCTEH HM3TOTOBJIEHHS HEKOTOPLIX
BHJOB H3IEJIHH — KOC, Me4edl H T. I., B JpEB-
neii Pycu Obin rophHer Gojee oO0pyACBaH-
Hble H CJOXKHhIE.

‘Onu npencraBasiiin coboll TJIMHOOHTHOE BO3-
BbILIEHHE €O CTEeHKO# y ofHOro u3. KpaeB: OKO-
JIO CTEHKH HMeJioCb HeboJjblroe yray6JieHue.
B 5310 yray6JaeHne, NpoxoAsi uepe3 CTeHKY,
BEIXOJHMJIO COIUIO, NOJBOAsiLEe K YIVIIM BOB-
Ayx. EaBa ju y ropHa Oblna BHITSXKHas TDY-
6a; BeposiTHee BCEro, ras BBIXOAUJ UYepe3 OT-
BePCTHE B KpbIllIe HJIH Yepe3 apepb. llpu Tep-
MHUeCKO#d 00paboTke TaKHX H3LEJNHH, KaK Med,
Koca, cepll, Kolbe, Tpe60OBaJIHCh TOPHBEI € 60JIb-
MM T'OPHOBEIM ITIDOCTPAHCTBOM H YCHJIEHHBIM

OyTbeM Il ONHOBDEMEHHOTO HarpeBa BCEro-
JIE3BHS JaHHOTO HM3JeJIHS.

Heo6xonumass mNpHHAANEKHOCTh rOpHA —
BO310yXOAyBHEIe Mexa. KysHeuHmlli TopH Tpe-
Oyer Takoro e TeMIepaTYPHOTO PEXKHMA, 4TO-
H ChIpOAyTHast medn. Hanpumep, xenezo mnpu
CBapKe HeOOXOIMMO HAarpeBaTh 10 TeMIIepary-
per 1400—1450°. Brosxe oueBHOHO, 4TO AJIsI
TOoro TpeOylOTCS HENpephlBHO paGoTalolue
NOBOJLHO MOLIHBble Mexa. Tak ke Kak H Me-
TAJJIYPr, Ky3HeI[ y Ky3He4HOIO [OpHa CTaBHJ
nBa Mexa. ®opMa H YCTPOHCTBO BO3ILYXOLYB-
HOro Mexa W comles OblJH, BEpPOSTHO, TaKHAMH
e, KaK H Y CBIPOAYTHLIX IeueH.

HHcTpyMenTapuii npeBHEPYCCKON  KY3HHILBL
COCTOsJ1 U3 HAKOBAaJbHH, MOJIOTa, MOJIOTKA, KJIe-
el, sybuia, Gopoakos. Crenuaau3upoBaHHble
Ky3HEIlE, KpPOME€ TOTrO, HMEJH TBO3JHJILHH,
HHXKHYE 3yOUTa, OOXKUMKH, TOAKIAIKH, IITaM-
Ibl, HallWIbHHKH, THCKH. Kpome Toro, mp# rop-
He HeOOXOAMMHI OBLIH JIONATKa AJS YIJf, KO-
yepra M NpHICKaJKa — 1mBabpa H3 Mouaja mjs
CMa4YyuBaHUs YIVIs1 BOLOH.

riamABA 111
HHCTPYMEHTAPAN KY3HEIA

HHcTpymMeHT [peBHepycCKoro KysHena Jo-
BOJIbHO HIHPOKO MpEJCTaBJEH CpeNH [peBHe-
PYCCKHX apXeOJIOTHYECKHX MaTEPHaJOB, U MEI
OMNHIIEM KaXJIblH €ro BHJA B OTHEJIbHOCTH.

HaxoBaJbHSsS— TBepras OIopa, HA KO-
TOPOIl MpPOHCXOAHT KOBKAa H3Aenus. JlpeBHe-
PYCCKHE MUCbMEHHBIE HCTOUHHKH HeQIHOKpAaT-
HO YIIOMHHAIOT HaKoBaJbHIO. B Tekcrax oHa
WMeeT BIIQJIHE COBPEMEHHYI0 TePMHHOJIOTHIO:
«XBITPBIIb KECTOKOE XKeJie30.. KhleMb M Ha-
KOBaJbHbMb MSAYHTBE» — X] B.2  HJH «Ha-
KOBaJbHO 2KecToko» — XII B.3

Cpenu apxeoJIOTHUECKONO MaTepHana Ha-
KOBaJbHH Mbl HaXxoJAMM KaK Ha TOpOOMIIAX,
TakK H B norpeGeHHsX. DboubliMHCTBO JolUen-
IIHX [0 HAC HakKoBaJieH — 3TO MaJleHbKHE Ha-
KOBaJIbHY I0BejiHpa H cjaecapd. OHu HMEIOT BHJ,
YCeUeHHOHR 4YeTHIpeXI'DAaHHOHM NHPaMHAB C pa-
O0ouell MOBEPXHOCTbIO HAa OCHOBAHHH MHpPAMH-

1 Y. Tamens Onucanne Tyasckoro opyxelHONo
sapona. M., 1826, ctp. 139.

2U. U CpeanesBckHi Marepualdel pasa cJlo-
Baps ApeBHepycckoro #asmika, T. II, crp. 292,

3 Tam xe.

npl. CpenHu#i pasmep TIOBEPXHOCTH-JIHIA Ha-
koBasbHH 7 X7 oM, Baicota 7—I10 cM, Bec
koJeGiercss okono 1,5 kr. Hakosanbus Bep-
IMuHOK BOHBajach B MACCHBHBIA [AEpeBSHHBIH
yyp6an. BnosHe ouyeBHAHO, YTO Ha Ta-
KOH HaKOBaJbHe HAll Ky3Hell He cMor OH
OTKOBaTb HH JieMeXxa, HH KOChl, HH TOINOpa,
HH JOJIOT@, HH KONObsI, HU Meua. Haubosee
nenecoo6pasHofl  Ky3HEWHOH  HakoBaJbHeH
AIBJIIeTCS TakKasi HAKOBaJbHA, BeC KOTOPOH
IPEBLIIIAET BeC YAApPSIIEro HHCTPYMEHTA
B 30—50 pas.

CoO6CTBEHHO KY3HEUHLIX HAKOBAJE€H HaM H3-
BECTHG TOJbKO O 3K3eMIUIIPOB. IJTO — Mac-
CHBHhIe, BecoM Oojyiee 8 KI, HHCTPYMEHTHI, C
OpSMOYroyibHOH pabouell NOBEPXHOCTBIO H OT-
POCTKOM C OJHOH CTOPOHBI B BHIE OJHOTO HJIH
IBYX POIOB.

PenkocTh apXeoJOTHUECKHX HaX0aoK O60Jb-
LIHX KY3HEUHHIX HaKoBajleH OODBACHAETCS TEM,
YTO B TOPOACKHX CJIOSIX HAKOBAJIBHIO IIOTEPHThH.
HWJIH OCTaBHTb B Pas3pyHIEHHOM CTPOEHHH H3-
3a ¢ GOJIBIIOH BENHYUHB H IIEHHOCTH (MHOTO
MeTajlia) He MOIJIH, a norpefeHHil KYSHENOB.
BCKPBEITO TOKa elle CJIHIIKOM Mallo.



58 TEXHUKA METAJITOOBPABOTHH

Ky3HeuHble HaKOBaJbHH HaHICHDBI HA Kus-
el Tope 2 5K3., Ha PafikopenkoMm TIOpOIH-
me 2 5k3. u B Kuese y JlecATHHHOH LepPKBY
1 sk3. (B packomkax 1911 r.). OHn HMeH
<topMy, H300paXeHHYI0O Ha PHC. 16. Bricora
naxoBaibhi ¢ Kusokelr Topbl paBHANAch 25 cM,
pa6ouasi IOBEPXHOCTb UMeJa JJHUHY 18 cm H
mpuny 11 cm. Bepxuss yacTb HaKOBAJbHH C

[N EPER

Puc. 16, KysHeyHble HAKOBAJBHH

! — Paiikogemnxoe ropogume; 2, 3 — Kusxas Topa; 4 — Kwes,

packonmkH y JleCATHHHOR LEPKBH: 5 — 0BeJUPHBEIE HAKO-

BaAbHY: 6 — HAKOBAALHA 1a5 (HIYPHOH KOBKH (nepax),
Kusaxaa Topa

y3KOH CTOPOHBI HMeJa KJMHOBHIHBIH BBIPES,
0GpasopbiBaBIINil ABa pora. HakopajbHs Be-
cina okoso 13 kr. HakoBajbHs Pa#KOBelIKOro
TOpONHIIa HMeJa OJHH por. Dricora HaKO-
BaJIbHH paBHsJach 24 cM. Pabouas MoBepx-
HOCTh KJIMHOOGpa3sHo#l (opMBI C OJHOH CTOPO-
bl mepexoamna B Kpyraibi por. IlupuHa Ha-
fnga.anH 10 cMm, gnuna 27 cM, Bec OKOJIO
Kr L.

I MMoxapo6HOEe oOMHCAHHe KaXIOH HaKoBajbHH CM.
A TOpHIoXenud Ha crp. 211.

Cpeay  IOBEJHDHO-C/IECAPHEIX ~ HAKOBAJICH
Ipexie BCero HeOHXOIHMO BbIAEIHTb HAKOBAJD-
HH (uryprble. B JpeBHEpYCCKOM apXeouorH-
yeCKOM MaTepuaje HaM H3BECTHO JIHIIb He-
CKOJIbKO SK3eMIUISPOB NOJOOHbIX HAaKOBAJEH '.
OT RKOMOHIOJBCKOTO XKe IepHojia MHE H3BeCT-
HBl TOJBKO [B€ TAKHX HakoBajbHH ¢ Kuske#
Coper 2 1 ExuMaynkoro ropojuiia 3,

Hakopanbusi ¢ Kuaxe#t [opsl xopome# co:
XpaHHOCTH, MpejcTaBjser Ccoboi MaCCHBHBIH
NpSIMOYTOJIbHBIA  CTEPXKEHD  CeUeHHeM 3,7 X
X 2,6 cM u BbicoTo#f 19 cM, ¢ OTXOISIIHUMH OT
OIHOH M3 CTOPOH MOJ NPAMBIM YIJIOM B pas-
Hble CTOPOHBI poramu Mo 9,5 ¢M AJIHHbI KAX-
et (puc. 17, 2). OpuH por B CeYEHHH KpYyT-

Puc. 17. HakoBaabHu

| — Ky3HeyHasn; 2 — 14 ¢uryprofl KOBKH (lnepax), Kusnxas ['ona

Jipli, APYroil — ¢ IJIOCKOH IOBEPXHOCTBIO. B
cepe/liHe MPSIMOYTOJIbHOTO CTEPHHA HMMEETCH
y3KHH BbIeM, B JiHE KOTOPOTO npoGHTO TpH
OTBEPCTHst pasHbix jguamerpoB. OHH MOIIH
CNYXHTb JAJs1 TPOGHBKH B JMCTOBOM MaTepHd-
Ji& OTBEePCTHH JJIsi OTKOBKH I'OJIOBOK rBo3/eH
H 3aKJeloK HJIH — PEeMEeCJEHHHKY [0 IBeTHO-
My MeTajlly — Kak OYKH JijIs BOJIOUEHHs NpO-
posoku. Jlara HakoBaibHu XII—XIII BB.
O6bLIuHble MaJible IOBeJHpHHIE NMHPAMHAAJb-
Hble HAakoBaJIbHH, (opma, pasMepbl H Bec
KOTOPbIX TIPHBELEH Bblllle, BCTPEYAIOTCS 4acTo
U Halizensl, HampuMep, B Ilon6OJOTHEBCKOM
MOTHJIbHHKE !, Ha roponume JleBnub-I'opas?,

! HanpuMep, HaKOBaJbHS H3 TBepcKoro Kpemid
XIV—XV Bp. H. II. MuanonoB. ApxeoJoruyeckue
paseemkH B Tsepckom xpemue. [THIO, 1935,

Ne 9—10, crp. 149.

2 Koaneknuaa KIHM, Ne 32762.

3 UMUMK AH CCCP. JMa6opatopus. ®oupel Mon-
IABCKOH JKCIeAHIIHH,

4 Kosmekunu MM, Ne 56480, xp. 151/3.

5 Kommekuud KITHM, Ne B1295.
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na Kuasxe#t [ope!, Ha Palikoenxom ropomu-
uie 2, B Kyprase y c. [lepeconsuupl BojbiHCKOH
ryGepHun 3 u B JApyrux Mecrax. Jlatupyrorces
onn [X—XIII BB.

Kax Mbl BHAMM, APEBHEDPYCCKasd Ky3HEUHas
HAaKOBaJbHA HMeNa pasMmep H maccy, JAO0CTa-
TOUHblE JJIsi BBIKOBa Ha HEH OOJIbIIOH [TOKOB-
K1 (Mmeu, Koca, Jiemex), H MNPHCIOCOGJEeHHS B
BuJe pora ans <$urypHelx pabGor H OTJIHYA-
Jlach OT COBDEMEHHOH TOJIbKO CBOeH HHIKHEH
KJIMHOBHIOHOH vacTblo. Ilepexod. Ha ILIOCKOe
OCHOBAaHHE B HaKOBaJIbHE NPOHU30IIE] NO3JHEE,
B XVI—XVII BB.

HazpecTHble HAM KysHeUHble HAKOBAJIbHH I10
Bpemenn orHocarcd K XII um XIIT BB. Ho m3-
yueHne GOpPMbl H TEXHOJIOTHH H3[IEJIMH KY3HE-
na X B. NOo3BwIsieT HaM CUHTaTh, 4YTO H B
X-—XI BB. HakoBaJIbHH HME&JH MNOJOOHYIO XKe
{$hopMy H BecC.

MoOJOT— AHCTPYMEHT  JJi  HaHeCEHHA
yIapoB NpPH KOoBKe. B JpeBHEPYCCKHX IIHCh-
MEHHBIX HCTOYHHKaX MOJOT HMET HECKOJIbKO
OrJIaCOBOK —«OMJIAT» 4 «MJaT» °, «MOJIOT» H
HaKOHell «Kbifi» 6.

MOoJIOT COCTOHT M3 MeTaJJIHYeCKOH yAapHoi
yacTH (TOJIOBKH) U JepeBAHHOH PYKOATKH B
Viaapuble IVIOCKOCTH TOJOBKH MOJIOTA B 3d-
BHCHMOCTH OT ONE€PallHOHHBIX HasHaYeHHH
uMesaH pasHele GopMbl. [ BHIKOBOYHBIX, BbI-
TSXKHBIX paboT yoapHOH IJIOCKOCTH NpHIaeTcA
pebpoBuanas, sakpyrierHas ¢opma. Cobpe-
MEHHOe HasBaHHe — 3aJ0K-ocTpaK. KpuBH3-
Ha (opmbl 06Jer4aeT TeUeHHe MeTaJlla H Ipe-
JNYIpeKJaeT Cpe3bl OTAEJBbHBIX BOJIOKOH TIPH
CcHUJbHBIX yaapax. JJasi paCKOBOUHBIX, ILIKO-
mMMIbHBIX paGor GOHKYy NpuIaBaju KBajpar-
HYI0 HJIH TPSIMOYIOJIbHYIO, HEMHOTO BBINYKJYIO
UM IJIOCKYI0 MOBepxHOCTb. COBpPEMEHHOE Ha-
aBaHHe — OO0eK.

Hau6osee pacnpocTpaHEHHBIM MOJIOTOM Cpe-
JM ApXEOJIOTHUECKHX HAaXONOK fABJACTCA YHH-
BepcaJbHblH THI. Ha oxHOM KOHIE TI'OJIOBKH
TAKOTO MOJIOTA pacnoviozkeH O0eK, a Ha Ipy-

1 Konmexitun KITHM, Ne CbH8104.

2 Kosnexkuan Hucruryra apxeomormx AH CCCP

3 FE. H  Mensuuk. Packonkm B 3eMie Jayuas,
nponspenennble B 1897—1898 rr. Tpyar XII apxeoso-
[HYEeCKOTo Che3na, T. l.

4+ . U. CpeaneBckull. ¥k cou, 1. II, crp. 667.

5 Tam e, cTp. 293

6. U Cpesuesckxuil. ¥k
cTp. 1416.

7 Uspectubl 4 3K3eMIJspa APEBHEPYCCKHX MOJOT-
KOB C eJe3HOofi DYKOATKOH. IDTO MOJOTKH — IBO3AO-
depbl H pacCMaTpHBAIOTCA HaMH B IIaBe JAepeBooGie-
JIOYHOTO HHCTPYMEHTa.

cou.,, T. I,

roM 3aJ0K-OCTpsK. Ho BcTpeuawTcs MOJIOTH H
¢ ynBy™ms fOoiikamH. Kpome TOro, MOJIOTH pas-
JUYAJIUCh TO BECY: MOJOTHI-PYYHHKH, BECOM
1o 1,0 Xxr ¥ MOVIOTHI-KyBaJibl, BecoM OoJee
1 xr. B kycrapHo# npoMmbiieHHoCTH XIX—
XX BB. Ky3HEUHble MOJIOTHl [€JaJIHCh H3 XKe-
Je3a ¢ HaBapHBIMH CTaJbHEIMH GofkamH. Ha-
BaPHBAJH JIH JPEeBHEDYCCKHe KySHEIbl CBOH
MOJIOTHI — CKa3aTb TPYAHO, TaK KaK CTPYK-
TYPHBIX aHAJU30B MOJIOTOB HE IPOH3BOJUJIOCH,
a BHellIHee MaKpPOCTPYKTYDHOE HCCJIeIOBAHHUe
IPH3HAKOB HAaBapKH He TOKa3aJo.

O dopme pepeBAHHBHIX PYKOITOK B CHIY
IJIOXOH COXPAHHOCTH JepeBa MBI MOXKeM CY-
JIUTh JHIIb 110 OTBEPCTHSIM DYKOSITKH B TOJIOB-
Ke MonorTa. PykosTku GbLH OPSIMOYTOJBHOA,
oBaJbHOH H Kpyrjo# dopmbl. auHa MO aHa-
JIOTHH C COBDE€MEHHbIMH MOJIOTAMH MOTJIA KO-
gebarbea oT 350 mo 700 mM. Hdasa ynpouHeHHS
HacajXH TOUIOBKH MOJIOTa B TOpel PYKOATKH
YACTO 3ATOHAJNH Keje3Hbll KIHH. JlomoOHbid
KJHH HMeerci B COXpaHHBIIeHCA 4YaCTH pYy-
KOSITKH MoJioTa H3 Buxka !

MoJioThI-KyBaJl/ibl, TaK K€ KaK H KyBHEYHBIC
HAKOBAJIbHH, OoueHb pejakH. CpelH IpeBHEpYC-
CKOTO apXeoJIOTMUeCKOr0 MaTepHaja MHe H3-
BCCTHBl TOJIBKO TPH MOJIOTA. DTO MOJOTHI C ro-
ponuma KomomskeH, Kusxeli Topn 1 )Kuro-
MHPCKOTO MOTHJIbHHKA. BCe 3K3eMIUIsphl OYeHb
MAaCCHBHbIC ¥ TsaxKedqble, J(JHHA TOJOBKH, Ha-
npumep, y wmojora ¢ Kusked [opsl paBha
125 MM, pasmepnl GofikoB 45X 50 mm. Bec
1550 r 2. Tako# Bec moJyioTa ObLI BIOJIHE JO-
cTaroueH JAJisi o6pabOTKH JdaxKe KPYNHbIX IO-
KOBOK (TOmOp, JieMex, Med, Koca).

Boslee MHOTOUHCJEHHBI B aPXEOJOTHUECKOM
MaTepHajle MOJOTHI-pyUHHKH. Bec HX Kosel-
nercsa ot 0,2 mo 1,1 kr., Pasmepnl COJIOBOK H3-
MEHAIOTCH OT MaJeHbKHX, mjauHo# 80 MM 1O
JUIMHHBIX, CHJbHO BEITAHYTHIX, paamepoMm Go-
naee 200 mm (puc. 18 u 19). MoJoTbI-pYUHHKH
nafiens Ha ropoaumiax Kusxas Topa, [le-
suub-Topa, PaiikoBenkoM, KoJsofsKeH, Brpxk-
ckom, CrapopsisanckoM, M:xkesckom, B Ilom6o-
JIOThEBCKOM MOTHJbHHKE, BiaguMupCKuX KYyp-
ranax, B Ennzapo-MuxafiloBCKOM MOTHJIBHHKE
W Ha paje NPYTHX apXeOJNOrHYeCKHX NaMATHH-
KOB.

! Koamexkuun MM, om. 1115/870. Yacru nepessH-
HBIX PYKOSATOK H3BECTHHl MHe JIMIIb HA MOJOTAX, Hai-
MeHHBIXx BO DBulrke # B [10460J0THEBCKOM MOTHJIL-

HHKe,
2 Tloppo6HOe ONMHMCAHHE BCEeX MOJIOTOB CM. B [IpH-

noweHdy Ha crp. 211.
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Puc. 18. KysHeuHble MONOTH H MOJOTKH

MonaoTh: 1 — ¥{mromupckuidi MmoruabRuk; 2 — Knmkasa Topa; 3§ — ropoaule Koxoxsxed. MOAOTKHT

4, 6, 8 — TMoabonoTbeBckAll MoruabHuk; 7, 14 — Kusawas Topa; 9 — Bmuk; 10 — Crapad Pa3aunb, /] —

Wxencxoe ropopume; 12 — Paigxoseuxoe ropogume; I3 -- JipeBHepyccKoe ropoAullle Ha KuesmuHe:
15—BaaauMHpCcKre Kypraubl
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Yxe B X B. MOJIOTH-KYBajibl H MOJIOTHI-
PYYHHKH HMeJH KOHCTDYKTHBHYIO (opMy, Ma-
KCHMAaJIbHO OTBEYAIOILYI0 (PYHKIHOHAJbHBIM YC-
JIOBHSIM MaHHOTO HHCTDYMENTa, H COXpaHHJH
3Ty ¢opMy IO HACTOSIIErO BPEMEHH.

K J1 € 11l ¥ — HHCTPYMEHT, KOTOPbIM KY3HEIL
IepXHT B PYKax packajeHHoe kejeso. OHH

/ 2

Puc. 19. Kysueunstif Monot ¢ Kusxei Tophl
(1) u mMonotox u3 [log60a0THEBCKOroO
MOTHJIbHHKA (2)

CAYKHJAN JAJA M3BJIeU€HHS NOKOBKH M3 TOPHA,
yneprKaHus M [OBOpPauHBaHMA €€ Ha HAKOBaJb-
He. B npeBHeft Pycn Kjellly HOCHJIH Takoe Xe
Ha3BaHHE, KAK ¥ B Hacrosimlee Bpems: «Cma-
Jola KJelle ¢ Hebece, Haua KOBaTH OPy¥XKbe» .
Vkorna ymoTpebsiicsi CHHOHHM «H3BIMajio» .

KysHeuHnie K€l JeJaJHCh HCKAOUHTENDb-
HO [NAPHHpHbIE, M3 ABYX NoviopuHOK. [TuHue-
TOO6pa3Hble KJEll MPHMEHAJ TOJBKO IOBeJHp.

[To KOHCTPYKIMH H pasMepaM KJeUH De3Ko
pasienAloTCsl Ha COGCTBEHHO KysHEUHBI€ KJe-
M ¥ Kpuunble Kieu. C nepBeiMH padorar
KysHel B Ky3HHIE, JepXka B pYKax Harperyio
IOKOBKY, BTOpble YNoTpeO6JisiJl TVIbKO KPHUHMK-
METaJIypr AJSi BHIHUMAHAS KDHIB! H3 CbIPO-
JYTHOTO FOPHA H YyAepiKaHHs ee NIPH NPOKOBKE.
QO6a BHA KJ€ElIeH IPeICTaBIEHbl CPelH apXeo-
NOTHUECKHX HAXONOK HA rOpOAHIIaX H B [MO-
rpefeHusx.

Kysueunnie kaeuH [To ¢opmen pas-

! TICPA, II, crp. 274.
2 5. A, Pub6axos. PeMewio npeBHell
M.— 1., Yax-so AH CCCP, 1948, crp. 135.

Pyck

MepaM HX MOXHO NOOpasJeNuTb ‘Ha Tpymmy
6OMbUIMX KJelled — AJ KPYHNHBIX [OKOBOK
H TPYIIY MaJbiX OJHOPYUHBIX Knemlefi ¢ xopo-
10 MONOTHAHHBIMH TyDaM# — JJA CPelHHX H
He6OJbIIHX H3MeNHH. ['yObl y 06OHX BHJOB Ha
BCEX BK3eMILIApax JIOXKATCHA OJHA HA JApPYryio
Mo BCeH IUMPHHE IUEKH. ITO NOCTHTAETCH Ha
GoJbLIMX KJemax 6narogaps u3ruby Try6hl
mocjie LWIApHAPa B CTOPOHY BTOPO# MOJIOBHHE!
¥ HeGONBbLIMM pAaCIUIIOLIKBAHHEM KOHIlA LIEKH.
Ha MaJbix KJelllaXx 3TO HaJOXEHHEe MPOHCXO-
IuT Gnaromaps Haauuuio HEOOJIBIIONO KOJleH:
YTOJIIEHHUST HA LIEKe MOCJe MapHupa.

Cpennuii pasmep GOVIBIIHX KJemled Koje6-
Jnercss okojio 40—45 oM, mocTHras Ha KJellax
u3 [lon6oMoTheBCKOTO MOTHJBHHMKA  JJIHHEL
51,5 cm. Cpennuit pasMep Majblx KJelled —
okoio 20 cM. HauMenbmuft sx3emMnnsp nomno6-
HBIX KJjemell uveer aauuy 14,5 cm (puc. 20 u
21). Bce kJemiu ¥3roTOBJANHCh H3 OOBIYHOIO
KPHUHOTO JKeJies3a.

KysHeuHble KJellu HahNeHbl Ha TOPOIKIIAX
Kuskaa Topa, Crapas Pssanb, Ilepuub-I'opa,
Crapasi Jlagora, PatikoBenkom, CapckoM, B
Tanuue, Bo Baanumupckux H IllecroBHuKuX
kypraiax, B I[lonGosorbesckom u Emusapo-
MuxaliIoBCKOM MOTHJIBHHKAX !,

Kpuunbie KJeuu Bce B3K3EMIIAPHI
KPYIIHOTO pasMepa, C XapaKTePHBIMU GOJIBIIH-
MH 3aKpPYTJICHHRIMH ry6amu 1Jjs o6XBaTa Kpi-
bl ¥ JIJHHHBIMM pPYKOATKamM¥. HaM H3BECTHHI
TOMBKO UETHpe SK3EMIUIApa 3ITHX KIieled —
TpH 3KseMnspa u3 Hosropona u oauu ¢ Pa#-
KOBelKoro ropopuiua. HoBropojickue Kiellk
uMmeau mauHy 77 cm. Kpyraee ry6bl mis of-
XpaTa GOJBIINX KpHIL ObliM AMHHOH 16,5 cM
(puc. 22).

B cBsi3W C ONMHCaHWeM KJellel caenyer pac-
CMOTpPETb €lllc OXMH BHJI MHCTPYMEHTa, OGBIYHO
OTPENENAGMOTO apXeoJoraMH KakK Ky3HEUHbe
gnemu. $I uMelo B BHAY KJEUIH-KyCAUKH U3
BaanuMmupckux Kypranos, Hosropoaa, Crapok
Pszanuy u ropoaumma Crapas Jlagora
(puc. 23) %

Hu xysseny (mo kejesy), HH cjiecaplo mpu
MX TEXHOJIOMYECKHX MpueMax He TpebyloTcs
Kycalolfe HHCTPYMEHTH MNONOGHOro pona.
Jlna paspesaHHss MeTajja OHH IIPHMEHSH
ToNpKe  3y6mymo. [loyib30BaThess  TMOZOGHBIMH
KnemamMy AJ8 YAePMKAHHs HArpeToro meTaia

! Mongpo6HOe onHCaHHE Kiellell CM. B NPHJAOKEHUH

na crp. 212.
2 Tlogo6Hoe  OMHCAHHE
MpUAOKEHHH Ha cTp. 214.

kneief-Kycauek CM. B
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Prc. 20. KysHeuHple KieliH

1, 5§ — Ilon6oxoTbeBcknil MOTHABHHK; 2 — CTapan Jlagora; 3, 6 — Kamxana lopa; 4 — BaagumnpckHe KYpraRb-©
7 — Iesnup-Topa
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2

Puc. 21. Kysueunnie kaemu ¢ Knsxed Topw (1)

H u3 Bragumupcknx KypraxHos (2)

BOJIOUHJIBLIMKAM H Jp.), pabOTaBIIUM MPEKIE
BCErO C IBETHOH IPOBOJIOKOH ((HJIMTPaHb).
OHE CAYXHIHM WM A o0pe3aHHs IIPOBOJIOKA
H ee 3axBara NpH BOJIOYEHHH.

Bce onucanmHbie HaMd Ky3HeuHbie KJICIIH,
noxoGHO MOJIOTKaM, yxe B X B. HMEJH paunuo-
HAJbHO CKOHCTPYHPOBaHHYIO ¢opMy H H8-
TOTOBJIAVIHCh PA3JHUYHBIX PasMEpPOB B 3aBHCH-
MOCTH OT BeJHUHMHBI MOKOBKH. TaKas KOHCTDYK-
UMs KJelell MOoXKHIA 0O HallHX HHEH.

3y 6u 70— pexyliuii HHCTPyMeHT B ¢op-
Me KJHHa; Ipd paboTe 3yOWjgOoM IO HEMy Ha-
HocsT MOJIOTKOM psf yAapos. CyllecTByeT ABa
THna 3y6ui: 3yGuia NSl ropsue pyoKu (ko-
raa obpabaTbiBaeMbId MeTaJJ HAXOAUTCA B Ha-
[PETOM COCTOSIHHH), KOTOpPbIe YHOTPeGJIs Kys-
Hell, # 3y6uia Mg XOJOAHOH PYOKM, KOTOPBIC
YIOTPeO6IsiH, ciecapb H 10Benup. Y 3yGHI st
ropsiuefi py6km obf3artelibHass JE€Tasub — PYyKO-
siTKa s pepxanus 3y6una. Oba THIa 3y6ua
TPEJCTABJIEHb! B apX€OJIOTHUECKOM MaTepHale.

Kysneunsie gaybuia AJis DOpsues pyOKH BCE-
raa UMeJH OOJbIIoi pasMep H MacCHBHbIE JIe3-
Bus. OHE HafileHsl Ha ropolnine KHsukas
T'opa, leBuub-I'opa, Ha FOpPOAHILE y C. Bbobpu-
ma Kanesckoro yesna, B [lon6oyOTBEBCKOM
MorujabHHke (puc. 24). Bce oHE HMEOT MIH-

g

20 M

Puc. 22. Kpnunpie kaemu w3 Hosropoza

Puc. 23, Kaemn-kycauxu us Crapolt Pssanu

TaKxke oueHb Hey/oOHO. Bce 3TH HHCTPYMEHTbI
NDHHAANEKANH peMeC/IeHHHKaM [0 LBETHOMY
MeTanay (Ky3HelaM [0 MelH, cepeGpeHHHKaM,

pokoe Jie3Bue — 10 50 MM M Yroji 3aToukd
B 50—70° .

3y6uiia A XOJOIHOH DYOKH OTJIHYAIOTCH
OT Ky3HEYHBIX, BO-IEPBbIX, CBOUMH MaJIbIMH
pagMepaMH H OTCYTCTBHEM OTBEPCTHH /s PY-
KOSTOK H, BO-BTODBIX, IOBBIII€HHOH TBEPAOCTHIO
Je3BHs. DTH 3yOWsa sBJAIOTCA NpexJe BCero
MHCTPYMEHTOM cjiecaps u toBequpa. KonedHo,

! TlonpoGHoe oOnMHcaHHe Ka)XAOTO 3SK3EMIIIApa CM.-
B TPWJOKEHHHM Ha cTp. 214
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Mor ynorpebJisiTh HX B KysHeu. B apxeosoru-
yeCKOM MaTepHalle cllecapHbpie 3yOHna Ipel-
CcraBJieEsl Gojlee LIMPOKO, ueM KysHeuHbie. Ml
KX HAXOJHM B MOTHJbHHKax H Kyprasax, B
TFODOACKHX H TOPOJHMUIEHCKHX  CJIOSX. Ilo
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Puc, 24. KysHeunne 3yGHua

! — Tlog60A0TheBCKHA  MOTHALHHK, 2, 4 — Kusaxaag Topa;
3 — ropoanme y c. Bobpuia

ZJIMHE 3TH 3y0Hjia He NPEBBLILIAIOT 75 mm. Ulu-
pHHA JIe3BHMHA pasHooOpasHa. Ona xoJsebsercs
or 8 no 33 Mm. Ha puc. 25 u3o0paxeHsl cJe-
capHble 3y6HJIa ¢ HEKOTOPEIX apXeOuioTHueCKHX
naMATHHKOB. U3 Hux 4 3y6uaa ObulM TOA-
BEDTHYTH  METaJorpadHIeckoMy H3YUCHHIO.
Ilnudn ObIH cAeJaHbl Ha IPOIOJBHOM Ce-
yeHUH Jie3BHH L.

[Tepen Hamu oGHapyXHJach OU€Hb HHTEpeEC-
Hasg TEXHOJIOTHSI H3TOTOBJEHHS IPEBHEPYCCKHX
clecapEux 3y6ui. 3yGuna Aenany UeJbHO-
CTAJIbHBIMH HJIH JKeJe3HbIMH C HaBapeHHbIMH

1 TTogpo6HOe ONHCaHME KaXAOro manda B OTA&Ib-
HOCTH CM. B TNPHJIOXKeHHH Ha crp. 214.

TEXHUKA METAJIJIOOBPABOTHH

JIe3BHSIMH. JleaBue 3yOHJ MOABEprajd TEPMH-
yeckoli ofpaGorke — sakaiake. Y3 uernipex
HCCJIeIOBAHHBIX 3yOHJ BCE COXPAHHJIH TEPMH-
yecKylo 0o6paGoTKy. JlesBue 3yOHI Ps3zanb-10,
densiiepo-3, [1a3oB-9 ObLIO  3aKajeHo Ha
MapTeHCHT. MHKpOTBEpPAOCTh OCTPUSA Kouieha-
fnach or 724 po 919 enummuy no Bukkepcy.
[Topo6HbBIM 8yGHIAOM CJecapb OUEHb JIETKO MOT
pyGHTb Jil000€ KeJIe3HOE H CTaJIbHOE H3IeJIHe.
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Puc. 25, Cnecapnbie 3yb6una

3 — densgmesckoe ropoxdme; 4 — Crapad

1,2 — Kumxas Topa; -
6— lopoauiie Txa30BCkoro panowa

Psa3anb; 5 — T1cK03;

JlpeBHEpycCKHE CJlecaph ¥ CHEUHATH3HPO-
BaHHBle Ky3Helbl, KpOME€ ONHCAHHBIX 3y6uI,
NpHMeEHsUIH Vs PYOKH MeTajuIa €lle ONHH BUIL
uHcTpyMeHTa. dTO TaK HaspiBaemad IO M-
ceuKa HIH HHXHee 3yGHJIO. DKBEMIUISP MO-
n06HOro 3y6una Hafiien Ha PaiixOBEIKOM ro-
ponuie !. OH COCTOHT H3 KJIxHa-3ybuia, nepe:
XOIAIIEr0 Ha APYroM KOHUE B NHpaMHia/b-
moe ocTpHe (pHC. 26), KOTOPHIM 3y6ujI0 BOH-
BaeTCSi B MACCHBHYIK IEPEBSAHHYIO TMOJCTABKY.

- PasMepnl HHCTPYMEHTa TaKOBbI. O6mas AjJuHa
75 MM, JJauHA 3yOHJIBHOTO KJIHHA 38 mm. -
pHEa JiesBus 22 MM. Yrou JI€SBHS 30°.

PaiikoBenkoe TropoaHlle,

1B. K. 'oHnuapos.
Kues, 1950, crp. 109.
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[Ipenmer, KoTOphIil HEOOXOAHMO NepepyOuTh,
KJagyT Ha Je3Bue 3yOHJa U IO HEMY YAapsIOT
moJioTkoM, [Tono6HEIe 3y6uia sIBJISIOTCA OXHHM
H3 OCHOBHBIX HHCTPYMEHTOB IBO3J04HHKa. Ha
HeM, TPH MAacCOBOM H3TOTOBJEHHH TIBO3JEH,
I'BO3IOYHUK OTpyOGaeT Teso BLITAHYTOTO CTEPK-
Hs. IIpuMeHaan nompoOHble 3yOHJIa H IOBEJHPHI
ajst o6py6GaHus NPOBOJIOKH.

bopoanku Doibllloe KOIHYECTBO LpeBHe-
PYCCKHX XKE€JE3HbIX H3JEJIHH HMEET Ha CBOeM
T€JI¢ CKBO3HbIE OTBEPCTHS pAasHbLIX pPasMepos

a Sem
"3

Puc. 26, Ky3HeuHad NOACEKa
(axHee 3yGHINO)

u ¢opm. HsroroBurb 5TH oTBepcTusi (mpo-
6HTb) MOMKHO JIHIIb ¢ NPHMEHECHHEM OCOGOTO
HHCTPYMEHTAa, Has3biBaeMoro npoGORHHKOM HIH
6opoakoM. Ilpu pabore c OGOpOLKOM CTABAT
O H3JeJHe, HA MecTe, [je HYXHO NpOoOHThb
OTBEPCTHE, NCACTABKY C OTBEPCTHEM COOTBET-
CTBYIOIIErc pasMmepa. IJTO HEOOXCAMMO IJA
MpOXoAda 4acTH NPOOHBAEMOrc MeTajjia H KOH-
ma 6opolKa.

Cpenn apx€OJONHUECKHX MAaTepHalos TPYA-
HO BBIJEJHTb 3TOT BHJ HMHCTPYMEHTA, TaK KakK
OH MaJ0 4eM OTJUYaeTcs OT NPOCTOro KeJes-
HOI'O 3a0CTPEHHOTO CTEPIKHS HJIH YeKaHa loBe-
nupa. Ho TtexHoslorHYeCKHA aHalH3 JpeBHe-
DYCCKHX Bellledl ¢ HECOMHEHHOCTbIO TOBODHT O
TIPUMEHEHHH [PeBHEPYCCKHMH Ky3HeIaMH Io-
nCGHOMO HMHCTPYMeHTa, 3a0CTPeHHBIH KOHell
GopoaKa LOJIXKeH ObI1 AenaTbCsd H3 CTajld H
TepMHYCCKH 0o6pabaThiBaThes.

O6xuMKH TexHOmTOrHYECKOe H3YyUEHHE
GUrypHOH KysHEUHOH TIPOAYKIHH BbIACHAET
HaJHUHe €HIe OJHOT0 KY3HEYHOTO HHCTPYMeH-

5 MaTepHans MO apXeolOrHH, BhIM, 32

Ta, NOKa elle He HMEIUIerocs CpelH apxeo-
JIOorHYeckoro Marepuaga. Peub #imeT o ¢uryp-
HBIX LITaMMax-o0XKHMKax H MOAKAajgKax. Psan
KY3HEUHbIX W3JeJHH, HampuMep CTpeJhl, HMe:
I0T Y 4epeHKa TOHKHe (PUIypHble BEHUHKH, BHI-
MOJIHUTb KOTOPble MOKHO JHIIb (IyTeM JaB-
JleHus1 (PUrypHBbIM IITAMIOM-00KHMKOH. K yHC-
Jy OJKEJIe3HBIX IIPeAMEeTOB, H3TOTOBJEHHBIX C
NpDUMEHEeHHEeM OO0XKHUMOK, MOIKHO OTHEeCTH pf-
3aHCKHE BECH, (PUTYPHBlE NPSKKH, [OSCHBIC
Habophl, Gubynawl, 6yaaBKH, GIAXH, NOTBECKH,
JKeJe3Hble YKpalleHHs cOpYH, KOMbs, CTpeJIH,
(bUrypHBle YyaHJa, THPbBKH H T. I
Texnonoruss paboTEl €O  ITAMIOM-00KHM-
KOo#d 3akiamouanack B ciaeayoumeM. [Ipuw oamo-
CTOPOHHEeM NPO(GHUIHPOBAHHH HA HAaKOBAJIBHIO
KJ4a/Jd KyCOK HarpeToro XeJjesa ONpeeseHHO-
ro pasmepa. Ha nero B TpefyemoM MecTe Ha-
KJaJblBall 1ITAMI-O0KHMKY, Ha KOTOPOM B
HETATHBHOM H300paKeHUH ObLI HaHECeH PHUCY-
HOK H3/leJIHd, W 3aTeM YAapsJIH MOJOTOM.
Ecnn npenmer npo@uiupoBaiM co BCeX CTO-
POH, TO MOJ ILITAMI-OGKHMKY [ONOJHHUTENILHO
CTABHJIM TaKxke (UIYDHYIO MOAKIAIKY.
I'Bosanabusa Jag H3rOTOBJEHHS TOJO-
BOK TIBO3/IeH H 3akjaenock Tpebyercs ocoboe
IpUCHOCOOIeHHE, B COBPEMEHHOH TeXHHKe Ha-
3bIBa€MO€ I'BO3JHJbHEH. DTO TONCTas IJIOOKas
MIacTHHa-IJIaHKa ¢ ONHHEM HJIH HECKOJBKHMH
OTBEPCTHAMH KPYIVIOH HJIM KBajapaTHoH ¢op-
Mbl, Ha KOTODOH OCAXKUBAIOT U PaCKJENBIBAIOT
rOJIOBKH T'BO3feH H 3akienok. Iisnxu-ronos-
KH' GOJIbIIHHCTBA JIPEBHEPYCCKHX TBO3JeH U
SAKJEIIOK OCa)KeHBl H (PacKJaemnaHbl H, CJeJ0-

BAaTE€JbHO, MOTLJIH 6bITb CAeJJaHbl TOJBbKO Ha
T'BO3IHJDbHE.
r \

M
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Prc. 27. ['BO3NHJBHA

Cpenn apxeoJIOTHYECKHX MaTEpHaJOB IBO3-
JTHJIbHE BCTpedaloTcs OdeHb peiKo. I'BosAHIbHS
xopoleli coxpanHocTd HaiiaeHa Ha Knsukei Io-
pe (puc. 27). dto TosicTag IlacTHHA IJIHHOR
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120 wmm, wmupuHofi 20 MM H TOJIHHOH
10 MM, ©MeJa ABa KpyrJbIX OTBEPCTHS pa3HoOro
nnamerpa!. Ha ojgpoM  KOHLEC IJIaCTHHA

rBO3IHUJbLHY [&PEXOJHT B 320CTpeHHLIA Yepe-

nok, Ha 3TOT 4epeHOK HajeBajach DYKOATKa,
33 KOTOPYIO J€piKaau TDBO3IUJBHIO BO BPEMi
paboTHIL.

riABA IV

MHCTPYMEHTAPHUIL CJECAPA

Omuu 3 HauGosiee CJIOMKHBIX CICUHATHIH-
pOBaHHBIX HMHCTPYMEHTOB peMec/eHHUKA 10
o6paboTke Merania —3ToHaMH b H n x. On
CAIVIKHT IJ51 OIMUJIOBKH M DpyGofl THGOBKH
MeTaNa, HAXOMAIIErocs B XOJOAHOM COCTOSI-
HRM, WM MHOTO MaTepuana, HalpAMEp KOCTH.
B. A. PoiSakoR Ha OCHOBaHHMH aHausa Ipo-
AYKIHE JAPEeBHGPYCCKHX KYSHELOB TPHILCI X
BHIBOLY, UTO «HauuHas C IX—X BB. H j1ajee,
pycckue MacTepa TpHMEHSIH HAITHJIBHUKH JJI5
caMBIX pasJHYHBIX paboT Kak 10 IBETHBIM
MeTajaaM, Tak H 1o ZKejesy» 2.

ZZZZA

v

am o L

Puc. 28, ®opMB CeueHHA JPEBHEPYCCKHX
HAIMIbHUKOB

2z

Hamu B Mysesix Mocksbl B KueBa ¥ B ap-
XEOJTOTHUECKHX  KOJIJIEKIHUAX UUMK AH
CCCP n HWucruryra apxeosormu AH YCCP
oBHAPYXEHO 24 NPEeBHEPYCCKMX HAMMJIBHKKA.
HakjeHbt 5TH HaMMJILHAKH B APEBHEPYCCKAX
ropojiax, TOPOIHINAX U [OrpebenHsix. Hamunb-
HEK MpefcTaBiser coboi MHCTPYMEHT B BUAS
6pycKa TOTO WJIM MHOPO CedeHHus, ¢ HaCedeHHbI-
MH Ha €ro MOBEPXHOCTH 8YObsMH M C UepeH-
KOM Ha OJJHOM KOHIIE JJIsi PYKOSATKH.

JiMHa MOJMOTHA JAPeBHEPYCCKOTO HaMH/IbHH-
Ka KoJebanach OT KOPOTKHX B 68 MM 0 JJIAH-
wbix B 135 MM, Ilo cedeHuio NMoJOTHA HAMAMb-
HEKY GbLIM KBaApAaTHLHE, NPSIMOYTroJbHbIE, POM-
50BHAHBIE, OBAJIBHbIE H TIOTYKDYTJbIE (PHC. 28).
Ha Bcex HanWIbHAKAX Haceyka 3yObeB pyd-
nasi. Crpoemme 3y6a, Hampumep, Ha HalHIb-
nuKe Boinropoja-7 ObL10: Yrod 3a0CTpCHH KO-

I Konnexknun KITAM.
25 A Pmb6axos. Pemecto apeBHed
M.— J1., Usn-so AH CCCP, 1948, c1p. 215.

Pycu.

ne6ancs ot 95 po 100°, 3annu# yrol 24—25°,
cleM0BATENbHO YroJ pe3anuds paBCH 120—
125°. Illar 3y6bheB paBHSJICH 0,9—1,0 MM, Ha
apyrax 1,0—1,2 MM, #HOo HE TPeBbINIAN 1,2—
1,4 MM,

JIpeBHepyCccKre HAMAIBHHKH HMEIH KaK OIL-
HOPSLANYIO TPSIMYIO HJIH KOCYlo Hacedky, Tak
W MepeKpeCcTHYIO HacedKy (pHC. 29 u 30).

Jlns M3ydeHHsi TEXHOJIOTHH TPOU3BOJICTBA
gaIbEHKOB 14 3K3eMIUIsIpoB OBUIH TIOABEPT-
HYTBl MHKPOCTPYKTYPHOMY HCCJIELOBANNIO 1

Cpean HaIMWJIbHEKOB 12 SK3eMIIAPOB OKa-
32JIMCh [EMBHOCTANBHBIMHE H [IBA — XKEJIE3HBIMA
C I1EeMCHTHPOBAHHOH MOBEPXHOCTBIO. Bece 14
HAIUIDHAKOB HAXOTHIACH B TEPMUUECKH obpa-
GoTamroM cocTostHud. OCHOBHOH CTpYKTYpO#H
Ha GOJBIIAHCTBE MCCJIeNOBAHHBIX HalHJIBHHKOB
6LLT MapPTEHCHT ¢ TPOOCTHTOM. MHKpOTBEDAOCTD
3aKaeHHbIX HATHIBHUKOB Kojebajnach OT 657
no 824 enuHHI, MO Buxgepcy.

Texmo/orusi H3TOTOBJEHHS CTajpHOro Ha-
NUJIbHUKA pacriajaeTcs Ha 4eThlpe CaMocTosd-
TeJbHBEIX ONEpalluH, H3 KOTOpHIX JBe TMOCICI-
HyAe SBJSIIOTCS JOBOJBHO CJIOKHBIMH TEXHOJO-
rpdecKHMY TIpHeMaMH. TeXHOJIOrHs H3IOTOBJ/IE-
HusI HaMMJAbHMEKA 3aKJAI04aeTcs B OTKOBKE IIO-
7A0THA € YepeHKOM, OOTOUKE TOBEPXHOCTEH Ha
TOUHJBHOM KDYTY, Haceyke 3yObeB H TepMHUe-
cKoll 06paboTke. B rxejesHbIX HaNd/IbHHKAX €
[[eMEHTHPOBAHHOH TIOBEPXHOCTBIO K STHM NPHE-
MaM TpubaBjsieTcsi €llle OTepalus IeMEHTa-
nHH 3y6beB Hacedkd. B H3BECTHOM TPAKTATE
Teoduna «Schedula diversarum artiums», ot-
nocsimeMmess K X—XI BB, H [OCBAILCHHOM
TeXHUKe PasJMYHBEIX XYAOMKECTBEHHBIX DPEeMeC,
AMeeTcs TJiaBa, OIMCBIBAIONLAsT H3TOTOBJICHHES
HanudbHuKa. [IpuBeaeM €e MOTHOCTBIO.

«Tszkeable H OpelHNe HaMWIbHUKH H3rOTOB-
IsioTCst M3 oaHopoaHo# cramd. OHH OBIBAIOT
yeTHIpeXTPAHHbIe, TPEXTPAHHBIC M KPYIVIBIC.

i [TompoGHOe OnMCAHHe BCEX HANMIBHHKOB H CTPyK-
Typ HCCAEAOBAHHbIX HIHGOB CM. B TIPHIOKEHHH fa
cTtp. 216.
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Henator eme u japyrue, 6ojee TAXKEAbe Ha-
MUJABHUKH, TOr1a OHH JIOMIKHBE OBLITh CIEJAHEI
BHYTDH H3 MHATNKOTO XeJle3a, a CHapyXHu Io-
KpBITHl cTajblo. Ilocse Toro kKak HamHIBHHKH

l LY

KaK HalUJbHUKH ONMpPOOOBAHBI CO BCEX CTOPOH
yAapoM, TIPOH3BOAAT 3akanaxky»!. B apyro#t
rJiaBe TOBOPDHTCH O ITIDOM3BOJCTBE COBCEM Ma-
JIeHbKUX HalWILHAKOB H3 XKeJjes3d ¢ NocIenyio-
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Puc. 29. JlpeBHECPYCCKHE HAOMJIbHHUKH

COOTBETCTBYIOUIUX PasMEpOB H3TOTOBJEHBl Ma-
CTepoM, OHH BBIpaBHHBAIOTCS Ha KPYry (Kpyr-
Jom Toumsie.— b. K.), a moToM Hacekawrcs
MOCPEICTBOM MOJIOTKa, 3a0CTPEHHOro ¢ 00eHx
CTOpPOH. pyrie HalmHJIbHHKH HaceKalTCs 3y-
6HJIOM, O KOTOPOM MBI TOBODHJH Bhbille. Taxue
HATHJIBHHKH CIyKaT JJisg oOpaGoTKH Ipeame-
Ta, MOCAE TOr0 KaK €ro NpelBapHTENLHO OITH-
auBatoT 6oJsiee rpybuim crnocoGoMm. Ilocnme Toro

el neMeHTanHell 3yObeB HACeYKH H TepPMH-
uecKoH 00pabGoTKH 2.

[lonoGuyo TEeXHOJIOTHIO MBI € IOAHBIM OC-
HOBaHHEM MOXKEM IPEeACTaBHTb H [J5T OIHCaH-
HBIX HaMM CTaJbHBIX, TepMHYeckn o6paGoTaH-
HbIX HalTMJIbHHKOB ApeBHel Pycu.

I'W, Theobald Vxk
2 Tam xe, cTp. 72.

cou.,, crp. 71.

5*
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4

Puc. 30. Hanaabugkd u3 Beruropoia (1), c Palixosenkoro ropoauiia (2),

¢ ropoaunia Jlepnun-Topa (3),

¢ densuesckoro ropoaunia (4)

Kaxk s yxe TOBODHI, Hanbosee TPYAHBIE
oflepailid fPH H3TOTOBJIEHHMH HallUJIbHUKA —
3T0 HAaceykd 3yObeB H TePMMHECKasd obpa-
Gorka. Hacekanue 3yObeB Ha OTOKIKEHHOH
cTand U yKejese, COMJIaCHO OMACAHHIO Teo-
¢usa, NPOU3BOJKIOCH 3YOUILHBIM ~ MOJIOTOM
pau 3younom. O6a HHCTPYMEHTA IpeAcTaB-

Puc. 31. Hanunbnuk u3 Hosropona

JeHB B JPEBHEPYCCKOM apXeoQJIorHieckom Ma:
Tepuajie. 3yOHIbHLIH MONOT € Kusixeit Topet !
npeacTaBisieT CoOOOH MOJIOTOK nanHod 95 MM,
¢ ABYMS [OTIeDEYHBIMH JI€3BHAMHA, OYeHb MO-
xouMH Ha 3y6uio. lllnpHHa JIC3BHH 26 MM,

"\ Konpexwm KTHM, Ne 1624, no omuc 1949 T

PYKOATKH  [PAMOYTOJILHOE,
pasmepom 19 X11 mM (puc. 32). 3yOuna
HaMy [ROAPOOHO OMNHCAHDI BHIIE. 3yOUIbHBI
MOJIOT TPHMEHSUIH, BEPOATHEE BCLTO, A5 Hace-

oTBepCTHE LISl

g Sem

L 1 L 1 1 —

Puc. 32. Hacexkanaphbli MOJOTOK

Kauus OMHOPsMHON Haceukd. IlpumepoM Ha-
NiIbHUKA, Ha3yOpeHHOro 3yGHJBHBIM -~ MOJIO-
TOM, MOKET CJIyXHATb rpyfas HacedKa HAITHb-
uyuka Hosropoa-13.

HanuibHukn ¢ (purypHO# HaCeuKOH (Hos-
ropoa-11 u 14, puc. 31), Moryg HacekaTscs
TobKo 3yGmaoM. 3y0unoM Hacexand u O4eHb
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TOHKYKO H TOYHYIO HAacedKy HalHJbHHUKA
(Pafikn-9 u TIlckos-14). O rtepmuueckoli o6-
paboTKe M UeMeHTalHH HallWJIBHHKOB MBbl IO-
npobno OyaeM IOBODHTBH HUXKE B Dasjeie Tep-
MHYeCKOH 00palOTKH. 31eChb TOJIBKO 3aMETHM,
4yT0 GOJBHIMHCTBO HalHJAbHUKOB (8 3K3eMmis-
pOB) 3aKajeHbl Ha MapTEHCHT, T. €. HMeJH
BHICIIYIO TBepRocTb. llogobHast TeXxHOJIOrHA
NPUMEHASTCS M B HACTofllee BpeMs — Iocie
HACEUKH HANMJIbHHKH KahiaT 0e3 oTmycKa.

HMcropus HanuibHHKA SIPKO [OKA3bIBaeT
Ham CBsI3b (POPMBI HHCTPYMEHTA C TEXHOJOTH-
deckoH puddepeHumanueil peMecaa H, B 4acT-
HOCTH, 3aBUCAMOCTL HAaCeUKH HaNMHALHHKA OT
Ky3HEYHOH ClNelHaJu3alHH H BBIIEJICHUS CJIe-
capHeix (T. e. oOpaGoTKa MeTajna B XOJOX-
HOM COCTOSIHMH) NPOdECcCHi.

Jlo Tex mop, NOKa HANOHIbHMK 6bT  ONHHM
H3 PSJIOBBIX HHCTPYMEHTOB Ky3Hella C WIHDO-
KHM [IDOU3BOZICTBEHHBIM NIpoguaeM, T. e. HpH-
MEHAJICH OT cAyyas K CJaydal, Haceuka ocTa-
BalaChb OIHOPSAAHOH, C OPAMBIM MJH KOCHIM
HanpaBJaeHHeM. [lomoOGHblE HATUJIBHUKHA MBI
BCTPeYaeM B aHTHYHOCTH ! ¥ JOBOJBHO IPOXOJI-
JXHUTeNbHOEe BpeMsi B cpenHeBekoBre. Q. JlHx,
HanMuCaBIUMH HCTODHIO HalHJIbHHKA Ha OCHOBE
3anaJlHOeBPOINIEHCKOr0 MarepuaJjia, CcuHTaer,
4TO OJHOpsJHAs HaceyKa CYUeCTBOBasja B
3anagHoit Eepome gm0 «komma XIV B,
korna 8 Hiopenbepre mosiBuiace nepexpecrias
Haceuka 2. B uem e 3ak/miouaercs pasnuuHe
MEXIY HanHMJIbHHKaMH C OJIHOPSIIHOH H mepe-
KPeCTHOH Haceukofi? 3yObs HaDMJIBHMKA C OJ1-
HOPSLHOH HaceuykoHd OBIH CIJIOUIHBIE, BO BCK)
ITHPHHY [10JIOTHA, BCAESACTBHE Y€ro IIPH ONH-
JIOBKE OHH BCTpedanad OOJbIIOe COMPOTHBIIE-
HU€ MeTalla H, KPOME TOTO, IIOBEPXHOCTD
noJiyyajach  HepoBHasl — HaMUABHHK  4acTo
«3aaupan». PafoTare € TaKHM HaOHJILHHKOM
OBIIO OYEHb TPYAHO, H OCOGSHHO TSIKEJIOH pa-
6oTta craja TOTHAE, KOTAa TI0 Mepe ClelHaJsH-
3allHH peMecyia MacTep ‘Hayajd [OOJb30BATBCH
HM [OCTOSHHO KaK OCHOBHBIM HHCTPYMEHTOM.
Bbixon nocreneHHo 6bin HalgeH BO BBeTeHHH
JOTIOJIHUTEIIEHOH T1eDeKpPEecTHOH HAaCeykKH [10-
BepX ocHOBHOH. 3y6 cran Mejbue, CIPYIKKa
finnee npoGHOR, OJsarofaps 4emMy OHa craJja
OKa3biBaTbh 3HAYHTENbHO MEHbIIEe COMPOTHB-
JeHHE W JierYe yJaJsnach US-MON  HHCTPY-
VISHTA.

I'F. M. Feldhaus, Die Technik der Vorzeit...
Lpz., 1914, crp. 289,

2 0. Dick Die Feile und ihre Entwicklungsge-
schichte, 1925.

s

Apxeonorpueckue Marepuajbt  [103BOJISIOT
HaM yCTaHOBHTb, UTO B ApeBHed Pycu Hamujb-
HUKH C [epeKpPeCTHOH HaCeukoH 110SBJSIOTCH
He nosaHee XII B. [lpumep 3TOro —— HanuAb-
HUKH H3 Beuuropoza (Beuuropon-7) u Paii-
koBelrkoro ropoauia (Paiiku-9). ITogsnenne
nog00HOH ¢GOpMBl HacedKH Ha HaNHJbHHKAX
Obls10 CBS3aHO CO ClenHanusalimell Merannoob-
pabaTLIBAIOUIEro peMecya H, B YaCTHOCTH, C
IIMPOKHM PAaclPOCTPAHEHHEM 3aMOYHOrO AeJia.

Hrak, HanuibHAK — OCHOBHOH HHCTPYMEHT
xoJionHOH oOpaboTku mMeTasnsna B ApeBHel Py-
cu —yxe B X B. mesaercs M3 CTaju M o6pa-
faToiBaeTcd TEPMUUCCKH (3akaimka Ha wmap-
tencur). B XII B. o mpuoGperaer BooHe Co-
BpeMeHHYI0 (OpPMY H KauecTBO (mepexpecT-
Has Haceuka M TepMuueckasi obpaborka). Ha-
MUIBHAK H3 PalikoBeKOro ropoiadilia HJAH H3
Brunropoga aGcosioTHO HHYUEM He OTJIHYAJACH
OT KYCTapHOro HanujJbHuKa XX B.

Ilpy ONHIOBOUHBIX, IOBETHDPHBIX H OCOGEHHO
crecapHelx  paforax 6buio  Heo®xomumMo 3a-
JKHMHOE DIpHCNoCoONeHue IS Vaep:KaHus o0-
paGaTeiBaeMOro mpemMera. B Hacrosinee
BpeMsl NOLOOHBIM 3aXKUMOM fIBASIOTCH MeTal-
JHYeCKHe THCKM. DBepuim nm B apepHelt Pych
MeTaJJIHYeCKHe THCKH — HaM HeH3BECTHO, HO
BeposiTHee BCero He OBIIH, TaK Kax Meranjijue-
CKHX BHHTOB B [PEBHEDPYCCKOM apXeoJIorHye-
CKOM MaTepHale Mbl He BcrpedyaeM. Ho B
XIT—XIII BB. caecapu u IOBEJHPH MOLJIH NPH-
MEHSATb JepeBSAHHbIe BHHTOBHIE THCKH-3a3KHMEI,
Cpenu matepranos PailikoBenkoro ropoIuina
OBl HalmeH OOYTrJIMBIIUHACH NepeBSHHBLIE BHHT,
nuamerpoM okosno 90 MM H 1maroM pe3bObl
30 mMm!, oueHb HAOOMMHAIOWIHE BHHTH OT
CTOJISIPHBEIX BEPCTAKOB.

Kaxoe KOHKpeTHOe HasHaueHHE HMes Haii-
JeHHbI BUHT, Mbl He 3HaeM, HO OYeHb Be-
POSTHO NONYCTHTb [OPHMCHEHWe ero IJsl
3aKUMa-CTPYOUMHKA Y CTONSApa MM Cjaecapsl.
Kpome TOro, Mo MPHUMEHATBCH KIHHOBBIE
HJIH KOJIBIEBBIC 3aXKHMEL.

O630p MHCTPYMEHTapHs JpeBHEPYCCKOTO pe-
MeCJIeHHHKAa N0 00paboTKe 4YepHOro MeraJjJja
Ha [OpUMepe MHOIOMHCJIEHHBIX apXeoJioTHde-
CKUX HAXOJOK I[10XKa3aj HaM, YTO HHCTPYMEHT
Ky3Hella M cjecaps HMeJ pPa3BUTHE, PalUo-
HaJbHO pas3paboTaHHble (OPMBI M KOHCTPYK-
uud. JlpeBHepyccKue Ky3Helbl He MO3]Hee
IX B. BeIpaGoTanyu TakHe (HOPMBI HHCTPYMEHTA
1 obopyaoBaHUS, KOTOPLIE B PYCCKOH MeTas-

'B. K Toruapos. Pafixoseukoe

Kues, 1950, ctp. 123,

TOpoTHIIe,.
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JooOpalaTsiBatoUlell MPOMBIJIEHHOCTH NPOCY-
I1eCTBOBAJIH MHOTHE COTHH JIET.

«Bpems or Bpemenu,— nmuer K. Mapke,~—
[POHCXOAAT HU3MEHEHHs (B TeXHHKE peMecsa.—
b. K.), gRoTOpbie BHBLIBAIOTCA KPUME HOBOTO
MarepHaJa TpyJa, AOCTABJASEMOTO TODIrOBJEH,
MOCTeMEeHHBIM H3MEeHeHHEM MHCTPYMeHTA Tpy/aa.
Ho pas coorsercrBenHas ¢opma uHCTPY-
MEHTa 3IMIHPHYCCKH HalileHa, 23acTHBaeT H
paboynii HMHCTPYMEHT, KaK 3TO [10Ka3bIBAET
TIEpexo] ero B TeYeHHe HHOTZA ThICHYETETHS
H3 DYK OJHOrO MOKOJIEHWA B DYKH Apyroro» !,

[Togo6Hnoe H3MeHEeHHE B TEXHHKE peMecsaa
Ha teppuropun Boctounoit Erponkr B uenom

NPOUCXOAMIIO, BEPOSITHEE BCETO, B TEUEHHEC He-
scuplx 1y Hac VII—VIII BB, Takofi kaue-
CTBEHHBIH MEPeXo] MOT COBEPUIATHLCA TOJBKO B
HENOCPEICTBEHHON CBSI3H € HayaBUFMMCS Pas-
JNCICHHEM TPYNa, OTACJACHHEM DeMeCHeHHOIo
MIPOU3BOJACTBA OT CEJBbCKOTO XO3SHCTBA H C
Pa3BHTHEM TEeXHHKH TFOPOJCKOr0O peMecya.

CospaHHble B OTO BPEMs SMIHPHUECKHM My-
TeM TEeXHUYECKHE 3JIeMEHTbI H KOHCTPYKIHM B
pa3sHOOODA3HBIX BHJAAX HAKOBAJEH, MOJIOTOB,
MOJIOTKOB, KY3HEUHBIX KaellueH, 3yOua, Tod-
CeK, 60POAKOB, OOKHMOK H ITOJK/IAM0K, I'BO3LH-
JieH, HallMJBHHKOB H T. I. MHCTPYMEHTax <€o-
XPaHUJINCh 10 COBDEMEHHOCTH.

rTABAV

TEXHOJIOIHA MPOU3BOJICTBA KAYECTBEHHBIX W3JEJINI.
OBINE 3AMEYAHUA

IlpucTynas kK OIUCAHMIO TEXHOJOTHHM JpeB-
Hepycckoro  MetaJssroob0pabarhiBalolilero  pe-
MecCJa, MBI JOJI3KHBI BBIIETHTb TAaKHE BHIBI
H3XeauH, KOTOpble MOIyT OBITH Haubojee Xa-
DAKTeDHBIMH /1Sl peMecieHHOH TeXHHKH ofpa-
OOTKH 3KeJe3a H CTaJjH.

Kax wH3BeCTHO, HHBEHTapb IPEBHEPYCCKHX
JKEJIC3HbIX U CTaJIbHbIX M3MeJNHii HacCUuTbIBAeT
6osiee 150 nammenosauuii. M3 srtoro uucaa
MOXKHO BBIIEJTHTb 0KOJIO 50 BUIOB KauecTBeH-
HBIX H3fenuil. K uHCcHy KauyeCTBEHHBIX Mbl
OTHOCHM TaKHe H3nesaus, K pabouefi yacTH
KOTOPBIX, KPOMe (DOPMBI, NPeIbABJIAIOTCS ellle
BBICOKHE, CleludHYecke B TOM HJIAH HHOM
caydae, TexHHYECKHe (MexaHMuecKue M (hH3H-
KO-XHMHUYECKHe) TpeCoBaHHs.

K d4ucny KauecTBEHHBIX MBI OTHOCHM: H3
ODYJAHH TDyKa — CEpPNBl, KOCLI, HOMKHHIbI, HO-
KM, MOTBI'M, TOMOPBl H T. M., H3 OPYKHA —
MeuH, cabii, KOmbs, KHHMKAJBl, H3 HHCTDYMeH-
Ta — 3yOWJa, HAMHILHHKH, WEKaHbl, pPe3IHl,
MUABL, JOJMOTA, CTAMECKH, TOKaDHble pE3IbI
H T. I, H3 JAoMalllHed yTBapH — Kpecana,
urjbl, OCTajbHbIE H3JENHs, OTHOCHMBIE HaMu
K ‘HEKAUeCTBEHHbIM, B CBOHX TEXHHYECKHX YyC-
JIOBHSAX, KpOoMe (OPMbI H OOBIYHBIX MeXaHuye-
CKHX CBOHCTB JKese3a, HHYero He TpefoBaJiu.
Crona OTHOCATCA: I'BO3MIH, 3aKIENMKH, CKOOBI,

I'K. Mapkec Kanuran, 1. 1, crp. 491,

I[N, YyKPalleHWA M3 edesa H KOHCKap
cOpyd, KONbYYTH, OYJaBbl, MOJOTKH, KJellH,
HaKOBa/bHH, JIONATHI, COLIHHKH, CKOBODOIH,
OKOBKH H T. I., Bcero Gojee 95 BuaoB.

Briosse NOHATHO, YTO M TEXHOJOrHS H3IO-
TOBJIEHHA KAYECTBEHHBIX H3JeJquil 6blia 3HA-
YHTEJbHO CJI0XKHee H 6oJiee TPYHLOEMKOH, a
CJIEIOBATENBHO U OoJiee XaPAKTEDHOH jJs pe-
MéCsa, 4eM TeXHOJIONMS NPOH3BOACTBA YTBApH,
yKpaureHu, Opyaufl Tpyla H HHCTPYMeEHTa,
CHejlaHHbIX TOJBKO H3 KeJsesa.

Hamn usyuena Ttexnosorus mnpouspomcTsa
Gostee 50 BH/IOB KEJE3HBIX H CTAJBHBIX IPEB-
HEPDYCCKHX M3JeJNHH Ha HECKOIbKHX ThICTuax
SK3eMIUISIDOE  apXeOJIOTHYECKH  H3BECTHBIX
mpeaMeroB. M3 storo uncna 286  wmzgenui
ObLTH TIOABEPTHYTHI PAIHOCTOPORHEMY MeTas-
JIOBEAYECKOMY HCCIELOBAHMIO.

Kaxabiit Bua u3genuit Mbl 6yneM H3ydaTh B
OTIENLHOCTH, B NOPAJKe HX (QYHKIHOHAJBHOR
npuHaatexHoctd. CHavana Mbl PaccMOTPHM
VHHBCDCAJNIbHBIE  ODYMHS  TPYAa — HOXKH H
HOKHHILBI, 3aTeéM TIPVIIY CeJLCKOXO3SIHCTBOH-
HBIX ODYIMH TpyAa, JAepeBOOBIeNOUHBIH HH-
CTDYMEHT, ODYXHe H PasHyi0 YTBapb.

Bblid HCCTe0BaHbl CJAEYIOLIHE BHbI Haje-
aui L

! ToApo6Hyl0 NmAcuOpTH3ANMIO YyKasaHHLIX H3AeTHi
Mbl TaeM B MPUIOMeHHH Ha ¢Tp. 251, cnmmcok apxeo-
JIOTHYCCKHX [AMATHHKOB, C KOTODLIX ObLIH B3ATH! U3-
yudeMmbBl¢ BEIIH, CM. Ha cTp. 6,
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A, Opyand Tpyaa B. MHCTPpYMEHTH B. Opyxnue
1. Homu . 63 aKs. 1. 3y6una 4 3K3' 1. Meus . . . .12 ax3,
2. Howmpmet . . 9, 2. Hanwisbuku . 14 2. Konba . .25,
3. Cepnmt . . . .23 , 3. Hoaora A2, 3. BoeBbie TONO-
4 Koewt . . . .12, 4, Crobenn . 4, PUKH . . . . . »
5. Tomopst . . .22 5. CTpyr no xepe- 4. Crpeant . . .11 ,
6. Comerkn . . 1 BY . .+ . .. 1, 5 llnemMer . . . 1 ,
7. Jlomata . . . 1 , 6. Pesun . 6 6. Koapuyra . . 2 ,
8. MapoyHbt . . . 2 7. Ctpyr mo koxe 1 7. YMO60HbBI 1,
9. KpioykH peGO- 8. Pezak . R .

noBHHE . . . . 1, 9. Cpepna 2.,
10. Ocrporn . 1, 10, Tecaa . 2,

11, MNuaw 2,

[ JoMamHAA YTBaph

1. 3aMkH (xop-
myca) . . .

2. Kiaoyn OT 3aM-
KOB . . . . .

3. MNpyXuHH 33-
MOUYHEIE

4. Kpecato .

5. Yane bHUK .

6. Koueasik .

7. Myxka .

5 3KB,

N —
Ll SR ol N ==
M )

IO [Ipoune H3AEAHA

1, T'sosnu . 12 aks.
2. 3akJjenk 3,
3. CkoOnl . . 1,
4. TToaKOBHI 1,
5. Youna . 1,
6. [Lnopu 1,

ri1ABA VI

TEXHOJOI'H A MPON3BOICTBA HOREN

M3 KejesHbIX u3geyufi HOX — Hambosee
gacro BCTpeyaeMasi — Haxogka. ApXeoJorH
MHOTO HX HaxOJsiT B APEBHEPYCCKHX ropolax,
ropojHIlax, CeJUIlax, KypraHaXx H MOTHJLHH-
kax. OyHxuuOHAJBHO Haubosee yHHBepcasb-
Hoe OpyAHe TDYAa — HOXK GbLI HeoOXOTUMOH
NPHHALJIEKHOCTbIO MYMKUMHBl U MEHIIHHHL,
3eMJeleNblla U ‘PpeMeC/leHHHKaA, BOMHA H OXOT-
HHKA, B PYKOAEJHH H TMPH [PHTOTOBJICHHH
muuE. B KypraHax W MOTWIBPHHKaX HOXH CO-
TaBJISIOT OJMH H3 CaMbIX MacCOBbIX HHBEHTA-
pefi morpefeHnst M BCTPEAOTCS Ge3pas3/HIHO
C MYMKCKHMH M JKEHCKHMHM KOCTSKaMH. Y He-
KOTOPEIX CJaBSHCKMX HapOXHOCTeH elle 1O
HACTOSIET0 BPEMEHH HOX CJIYXKHUT CHMBOJIOM
XO3STHCTBEHHOCTH, HalpHMeD, Y XODBATOB XKe-
HMUX TpH OOpyYeHMH [apuT HeBeCTe HOXK.
B. A. Pui6akoB yCTaHOBHJ, 4TO B UepHHIOB-
CKMX KypraHax HOXH §BJAIOTCH 06 s3aTeIbHON
HPHHAIJIEKHOCTBIO  3aXOPOHEHHH  B3POC/BIX
JOHIIHH W OTCYTCTBYIOT B MOrWjJax IoApo-
cokoB !. Hamu wMysen B Hacrosulee BDEMHA
HACUHTBIBAIOT HECKOJBKO ThICSY 3IKISMIISPOB
JIPEBHEPYCCKHX HOMXEH.

i B. A, Pui6akos. Jpesaocru Uepmurosa. MUA,
Ne 11, M.— JL, 1949, crp. 20.

JlpeBHepYCCKHE HOXK MO CBOeil dopme Maso
ueM OTJAW4aeTCd OT COBPeMeHHOIMO KYXOHHOTO
HOXA KyCTapHOTO MPOH3BOACTBA, € JAEPeBfH-
HOfl WJIH KOCTSIHOH DYKOATKOH Ha uepeHke. Oc-
HOBHOE ¥ €IMHCTBEHHOE OTJHYHE 3aK/IH04aercs
B (QopMe ceyeHusi Jespua. Bce ApeBHepycckue
HOXKM HMEIOT KJHHOBHIHOC CEUCHHE, a NO3TOMY
CHHHKA JIe3BHSI y HHX BCeraa ToJile, 4eM Y
COBPEMEHHOrO. ¥TOJ KJHHA, a CJeJ0BaTeJbHO
W ocTpHus Jie3sus, konebaercst oT 15 mo 25
PasMepbl KJIMHKa N0 JJIHHE BapbHPYIOTCA OT
OUeHb MaJCHBKHX, MHHHATIODHBIX JE3BHHA Be-
AuuHHOH B 4 oM go OOJIBIUMX MACCHBHBIX IIO-
soten pasmepoMm 18—20 cm./ Mue wussecTen
sKk3eMIIap Hoka ¢ Kuszxelt [opbl mLaMHOH B
40 cm !, QopMBl IpeBHEPYCCKOTO HOXKA PasHO-
ofpa3Hbl, HO B OCHOBHOM OHM BapbHPYIOTCA
BOKPYT ABYX BHAOB — KIHHKA C NPAMOH CIHH-
¥OH ¥ KPHBOJNHHEHHDLIM JIE3BHEM M KJIHHKA C
KPUBOJHHEAHOA OCMHHKOH | KPHBOJIMHEHHBIM
fessueM  (kuEXasooGpasueie). Ho BooGe
naxe (GopMa OMHOrO HOXKa He CTaGWibHAa M
H3MeHSIeTCsI BO BpeMs 3SKCIUIOATAUMH NyTeM
3aTOYKH JIE3BHS M KOHIA KiumHKa. B apxeoso-
rHUECKOl JHTepaType NPH ONHCAHHH HAaXOJA0K

1 Kostekmiin KI'MM.,
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HHOTJA IIbITAJHCh KIacCH(UUHPOBATH THIIBI
JApeBHEpYCCKUX HOXKell. B HTore nogay4anach
rpoMo3[Kasi H JIoXKHas Trnononus. Hanpumep,
B. M. Cu30B rHE3LOBCKHE HOXHU TOAPA3AesaeT
na Tpu BHma: 1) Tum oObluHBIX, 2) THIN, DIe
Je3BHe HOXKa TIpejcTaBisieT coboll HEMpephiB-
HYIO JIMHHIO C YePeHKOM, M 3) THI, IJe Jie3BHe
HOXKAa HE HAXOAHTCA HAa ONHOH OCQH C UY€peH-
KOM, a 4epe3 KOJEeHO OTXOAMT BBepx !. B aeii-

BBIX HOJKeH «3aCalloXHUKOB», IpuHaLIeKaB-
IIHX APYXKMHHHUKaM ¥ BoMHaM. Hx uacro Ha-
XOAAT B APYXKHHHBIX KypraHaX. OT/aHUalOTCH
OHH OT OOGBIYHBIX HOXKeH YTOJINEHHOH CITHH-
KOH H YAJHHEHHBIM YepeHKOM. ITO Ipexje
pcero HOXKH u3 [He3M0BCKHX, MHXaHJIOBCKUX,
HeKoTopeix [Ipunamoxckux u BaaauMHPCKHX
KypranoB. OTHOIIEGHHe LIHPHHBI JIE3BHA K TOJ-
[IHHE CIOMHKH B OOBIYHBIX HOXKax KOJEOJETCH

Puc. 33. Hoxu n3 Hosropona!

CTBHTEJBHOCTH Ilepel HaMH{ BCero Juillb OfHAa
o6biuHas GopMa HOXKa, HO B Pa3Hbie MOMEHTHI
akcrIoaTalnu. ITepBoifi BUJ — 3TO' HOBBIH HJIH
HEMHOTO CTOUEHHBIH HOX, BTODOH BHI — JI€3-
BHE HOXa CTOUEHO IO JIHHHHM YepeHKa H Tpe-
THH BHJA — CTOUYEHA TOJOBHHA JI€3BHSL.
TeppuTopHalbHO MO BHIAM HOXH OLHO-
pomubl. Ha Kuesmune n B llpmnagoxse, Ha
Cwmonenmiie ¥ B IloBoszKbe MBI BCTpeuaeM
COBEPILIEHHO OJHHaKOBble (HOPMBEI H DazMephl
nokell. Takoe xe omHooOpasHe Mbl HabJio-
JaeM TIPH CpaBHEHHH TODOACKOTO H JepeBeH-
ckoro unpenTapsl. TakKiKe HET PasJMY4sA H BO
ppemenn. Hoxu XIII B. mo ¢opme Henbsd
oTnMYuMTL OT Hoxked X B. He meHee mpyaHo
KJIaCCHOHIMPOBATh HOXKH TIO HX IIPHMEHEHHIO.
Cpean OrpoMHOro KOJHUECTBA APEBHEPYCCKHX
HOKefl MOXKHO BBIAENUTH JHIUb rpymny Ooe-

1 B. U. Cusos Kypraun CMosenckoll ryGepHuu.
Crl6., 1902, crp. 57

B 4—6-kpaTHOM pasmepe, a B GOEBbIX HOXaXx
OHO yMeHbmaercs g0 1,8——2,7 KPaTHOCTH.
KpoMe Toro ara rpynna HOXeH XapaKTepHa H
BoJiee CJA0XKHOH TEXHOJOTHEeH H3TOTOBJEHHA.

PyxosaTku HOXel AeJaNnChb U3 pPAasHbIX IIO-
pol nepeBa M koctH (puc. 33). OueHb yacTo
PYKOSITKM, OCOGEHHO KOCTSHble, YKpalllaJHuch
UMPKYJBHBIM MJAH JIHHEHHBIM  ODHAMEHTOM.
Huoraa nepeBsHHbIE DYKOSTKH 0OMAaTbiBAIWCh
MeaHoH MM cepebpsHol mpoBosokoi. Ilpume-
HAJUCh H UEJIBHOMETAIHIECKHe PYKOATKH,
JUTBIE Me[Hble C IJIeTeHBIM OPHAMEHTOM Ha
KOHIax .

[Tepexoiss K TEXHOJOFHH  H3TOTOBJIEHHS
HOXKa, ONpeNe]HM, KaKHM TeXHHYECKHM Tpe6o-
BAHUSM AOJIKeH OblJ OTBEUATh HOXK B 3KCILIO-
atauuu. dtux rtpeGoaHuii Tpu. Ilepoe —
MaKCHMaJibHasi TBEPAOCTb OCTpHA  JIE3BHI,
cniocobHasi yAepXKHBATh OCTPOTY, BTOPOE —

' A, Cnuuu s, Kypraaw C. IletepGypr. ry6. B
packonkax HsaunoBckoro. CIT6., 1896, crp. 47.
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Puc. 34. Pacnonoxenue maudoB Ha HCCASAOBAHHBIX HOXAX

I — 9 — Hosropoa: J0 — 13 — Crapas Pasaus; /4, 5 — HoBroponckue kypranu; /6—18 — Mpuaaaoxckne Kyp-

ragel; 19 — 22 — [He3NOBCKHE KypraHbi; 23 — 27 — BJAaAMMHADCKHE Kyprauu; 28 — MuXaiaOBCKHe KYPrassl;

29 — 31 — KnsiKas Topa: 32 — 40 — TIcxos; 41 — IMoA6010TbEBCKHA MOrHABHHK; 47 — MAaKCHMOBCKHI MOTWAb-

HHk; 43 — 46 — Boumropon: 47 — 50 — Capckoe ropoamite; 5/ — Kypra'bl y c. Bumenku: 59 — dendwesckoe

roposnme; §3 — 56 — ropoina ['Ma3osckoro paftowa; 67 — Kypraud y c. Kpusel; 58, §9 — Buisx: 60 — 63 —
PadfikoBeKOe TOPOAHLLE
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BA3KOCTb KJHHKA, MO3BOJAKOL(As JE€3BUIO NPH
W3rubax H yjpapax He JIOMarTbCsA, M TPETbE -—
BO3MOKHOCTh BOCCTAHOBJIEHHA 3aTYIUIEHHOTO
JIe3BHHL.

IIna  H3ydeHHs] TEXHOJIOTHH H3TOTOBJCHHS
Hoxell GBIMHM MOABEPTHYTH CTPYKTYPHOMY aHa-
au3y 63 obpasiia, BadTHe ¢ 19 1peBHEPYCCKHX
namsaTaaxos. lmudb Heranuch Ha nomneped-
HOM Ceu4eHHHM KJIMHKAa HOXKa H Yy HeKOTODHIX

g

1

TEXHHKA METAJIJIOOBPABOTHH

Tamus) IyTeM ¢ TOCTenylollell TepMHYecKoH
00paboTKOH.

JlpeBHEpPYCCKHE KY3HeIBl, U3TOTOBJAS HOXKH,
IPUMEHSUIH NATb Pa3HOOOPasHbIX TEXHOJOTH-
yeCKHX I[PHEMOB, KaXKAblH H3 KOTODHX Tak
UM HHAUe OTBeyasJ TEeXHHUYECKOMY YCJIOBHIO
HOXKa.

OTH TEXHOJOTHYSCKHe MPHEMbl 3aKII0YaNHCh
B CJIQAYIOLLEM:

10 mm

USROS T W

Puc. 35. TeXHOJAOrHYUECKas CXeMa HOxe# ¢ MHOTOCAOHHHIMH JIE3BHAMH H NeMeHTHPOBAHHBIMH KIMHKAMH

Mporocaofiime Jgeasus: | — Pasans-3. 2 — IMpuaanoxbe-1;

3 — Mpuaagoxbe-2; 4 — Mpunanoxkpe-3: 65— Tae3noso-1:
1] — Muxaiaosckoe:

7 — I're3noeo-3; 8 — IMopeube-1: ¢ — Baagumup-1; 10 — BraguMuD-2;
1§ — Capekoe-3; 16 — Capexoe-4; /7 — Taazos-4. LleMeHTHpOBaHHbE Je3BHS: /6 — Pn3aHp-2; 19 — I'nasos-1

06pa3noB K06aBOUHO Ha MOMNEPEUHOM CeUeHHH
yepenxa (puc. 34). Jlas npoBepKH OIHOPOA-
HOCTHM CTPYKTYDHOTO CTPOEHHS BHYTDH KIHHKA
na naru Hoxax (Hopropoa-3, Baannmup-2,
[Ickos-3, Capckoe-1, Biiux-2) nudel OBLIA
crenany uepes kaxpapie 10 MM. B KaxaoM H3
THX HOKell [IHGB MOBTOPSAIM OIHY H TY
ke CTPYKTYpHYIO cxeMy. OTO TNO3BOJILIO B
najbHeHIIeM Ha OCHOBAHHH OIHOTO [Ofeped-
woro 1gamba TOBOPHTb O CTPOEHHH BCETO
KJIMHKA.

OcHOBO# IPEBHEPYCCKOH TEXHOJOTHH W3IO-
TOBJEHHST HOXKa ObLIO COYETAHHE B H3ICJIHH
IBYX MaTepHaJoB — XKejiesa # CTaju — Mexa-
HUYECKHM WAH XHMHKO-TEPMHUYECKHM  (1IeMeH-

6 — 'ne3noso-2;

72 — Tckos-3; 18 — Ickos-7; 14 — Caprxoe-2;

A. Cpapka Je3BMsl HOXA M3 Tpex THoJoC.
B cepennHe KJAUHKA NPOXOJHJIA CTajbHAas HO-
foca, To GoKaM KeJesHbie mojochl. I1lono6-
naf TexHOJIOTHS Gblna ofHapyxeHa Ha 17 06-
pasnax un3 63 HcceTOoBaHHBIX (27%). Cm.
TeXHOJNOTHYECKYIO CXeMy Ha puc. 35.

B. HaBapka Ha »Keje3HYHO OCHOBY KIIHHKA
Ho¥Ka cTajbHOTOo Je3Buda. IlomoOHas TEXHOJO-
rus obHapyxkena Ha 28 o6pasmax (44%).
CM. TeXHOJOTHUECKYIO Cxemy Ha puc. 39.

B. KomOuwnupoBaHHAaA CBapKa C M3TOTOBJE-
HieM y3opuatoro o6yxa. OCHapyxkeHa Ha O1-
nom ofpasue (2%). CM. TEXHOJOTHUCCKYIO
cxeMy Ha puc. 41

. IleMeHTanus »KeJC3HOTO KJIMHKA HOXKaA.



TEXHOJIOTHA TIPOH3BOACTBA HOKEH

O6Hapyxena Ha ABYXx obpasuax (3%). Cu.
TEXHOJIOTHUECKYIO CXeMy Ha pHc. 3b.
J. HeapHocTaNbHbIe HOMXKH. DTa TEXHOJOTHSA
ofHapy:xeHa Ha ceMu obpasuax (11%).
Kpome Toro Ha BocbMu oOpasnax (13%)
oOHapy:KeHa TOJNbKO OCJHOPOOHAS CTPYKTypa
dpeppura (T. ¢. XKejesa).
PacemorpuM  KaxKabli
npHeM B OTREJNBHOCTH,
A. UsroroBieHue CJIOHCTOrO JE3BHA, Y KO-
TOPOro B CepeiHHe KAHHKA [IPOXOAHT CTajb-

TeXHOJIOT HUeCKHA

Prc. 36. MakpocTpykTypa MHOTOCJIOHHHX A€3BHi
HOXeH

Baanumup-1, I'nesnoso-1, I1a3os-4 n Paszans-3. ¥s. 3,4

Has Iojoca,— TeXHHUeCKH HauboJjee ILejeco-
o0pasHas TeXHOJIOTHS, HO B TO Xe BpeMs 06o-
Jlee TpypoeMkas u <jaokuadg. Ilpuw  TakoMm
CTPOECHHH HOX Mpuobperas HanOOJBLILYIO BA3-
KOCTb H YMNPYroCTb KJAHHKA M BBICOKY!O TBep-
JIOCTb CTaJIbHOTO 3akKaJjeHHoro JjesBus. [lono6-
Hasl KOHCTPVYKIIHSl JIe3BHsl [103BOJISLIA TOJB30-
BATbCSI HOXOM [0 MAaKCHMajJbHOIO CTauHBa-
HHSI BCEro KJIHHKA — CKOJIbKO Obl MBI HH TO-
YMJIM JIE3BHE, Ha OCTpHE Bceria OyaeT cTajb.
TonumHa BBapeHHOH CTanbHOH 110JOCH XOJe-
6anace or 0,5 mm no 1,1 mm. Ha purc. 36
npencTaBaeHnl  Makpodororpacdud  UIIH(MOB
HEKOTODbIX OOpAasLloB OMHCHIBAEMON HAMH TeX-
HOJOTHH. Desble mosocel B cepenuHe KJIHHO-
ob6pasHoro wiH$a — BBapeHHBle  CTaJbHbIC
JIe3BUS 1,

Ilppu MuKpOCTPYKTypHOM
‘H3TOTOBJIEHHBIX ITOJOOHOH

aHaJiu3e HOXKeH,
TEXHOJOTHEH, Ha

" fIpu 7tpaBnaerun 3%-HBIM DACTBOPOM B CHHPTE
HNO3; deppur (keae30) ocraercs <€BETJIBIM, a mnep-
aar ¢ ¢eppurom (cTams) TemHeer. Ha dortorpaduu
noAyuHyoch 06paTHoe, T4K KAK OCBEllleHHe o0Opasia
«OBIO KOCOe,

|
t

NOTIepeUHbIX IIHbax oOHAPYXKHUIACh CIeAYIO-
uiasi CTpyKTypHas cxema (cM. puc. 37). Iloce-
peaune KaunHoo6paszHoH QUrypel MPOXOAHIA
TeMHasl IoJjoca crajd. B 3aBHCHMOCTH oOT ap-
XEOJIOTHUCCKHX YCJOBHH HAXOAKH HOKa CTaJlb-

Puc. 37. MuKpOCTPYKTYpa OCTpH{
MHOTOCJAOHHOTO J€3BHS HOXa

T'1a30B-4; cpeauss TeMHas 1ojg0ca — cTadb,
TepMHYeCKH 05paboTaHHadA, GOKOBLe Genble
noAochl — keneszo. YB. 32

Hasi moJioca ObLla B OTOMKIKEHHOM ((eppMT H
NEePJUT HIH TEPJHT) HJIH B TepPMHYeCKH obpa-
GOTaHHOM (MapTEHCHT, TPOOCTHT, COpPOUT) co-
crostiad. [lo HokaM oT 3TOH moJochl pacroda-
rajJuch CBeTJIble (epPHTHbIE 30HBI, T. €. XKe-
JIe3HBble MOJOCH. MeK1y cTaapHOH M XKeses-
HBIMH [0JJOCAMH TIPOXOIHJIH CBaPOUYHbIE UIBBHI.
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Cpapounble WIBH ObLAH, KaK NPaBUJIO, TOHKUE
H UYHCThle OT ULIAKOBbIX BKJItOYeHHH (puc. 38) !

Ha ocHoBaHHH 3TOH CXeMbl W HCXOISl U3
CTPYKTYPHOT'O COCTOSIHHS OTAEJbHbBIX 30H ILJIH-
(OB, TEXHHKA WH3TOTOBACHHS HOCJACIOBAHHBIX
HOMeH DEeKOHCTPYHPYETCS NPUMEPHO CJIeAyIo-
IIHM 00pasoM:

]-1 omepauusa. IToaroToBKa ABYX KeJe3HbIX
H OIHOPO CTANLHOTO OpyckoB. [l goska cpel-
Hefl BeqwanHbl BecoM B 50 I 3arOTOBKH HMeJIH
BeC: KeJe3Hble Mo 25 r, crajabHas 15 r.

2-1 omnepamus 2, OTKOBKA-BBITSINKA JKenes-
HBIX U CTaJIbHOrO OPYCKOB B [IOJIOCHI TOJLLIH-
HO#l 3-—5 MM. HanHa cranbHONH MOT0CH MHOTAA
Obula MeHbllle IJHHBE Kejle3HoTo OpycKa U3
TAKOro pacuera, yToObl HA YePEeHOK HOXKa IIIH
TOJIBKO 3Kejie3nble nostocel. 06 3ToMm CBHme-
TEJIbCTBYeT CTPYKTYpa IUnH(pOB Ha dYepeHKax
Hoxed, Ha nekoropbix Hamux o6pasuax OHa
IeTHKOM  JKeJIe3Has.

3-1 onepauua. CBapka noJioc.

4-g onepauus. IlpokoBka CBapeHHOH TO-
JIOCBI JIO TOJIIIMHBl, PaBHOH [IOYTH TOJLIHHE
CIIMHKH HOXKa.

5-1 onepanusi. BuITsAxKa yepeHKa.

6-51 onepauusa. OKoOHYaTesNbHAasl BHITOYKA Jie3-
BHSl KJIHHKa Ha TOYHJABHOM Kpyry. O ToM, 4TO
ocsle CBAapKH MOJNOCH M INPeiBapHTeNbHOH
BBLITSZKKH JIe3BHe KJAWHKA He BBIKOBBIBAJIOCH,
a TOYHJIOCh, TOBOPHUT (popMa BBapeHHOH CTaJjlb-
HOH NOJIOCHE, KOTOpasi no Bcell [IOBEPXHOCTH
CCUCHHA KJAWHKA HMeeT OJIHHAKOBYIO TOJ-
ey, Ecau 6bl KIHHOK OTKOBEIBAJH, TO BCH
Macca Jie3BHs (2Kejle30 M CTajb) BBHITATHBA-
Jlach ©bl OJHHAKOBO M YMeHbllIaJjach OBl KJIH-
Ho0o0pasHO B TOJUIHNE [0 HaNpaBJIeHHIO X
ocTpuio. B mosb3y 3TOro rOBOPHT H pacrono-
JKeHHe BOJIOKOH B «heppure: OHM BCEria UIYT
napajsiesbHO BBapPeHHOMY JI€3BHIO, a He BHI-
TATHBAIOTCA KJIWHOOODAsHO N0 (POopMe HOXKa.

7-9 omepanusa. Tepmudeckasi oOpaborka.

Wz 17 uccnenoBalHbIX HOXKeH 3TOH DPYIHILI
TepMHUYeCKyo 06paloTKy COXPaHHIH 8 3K3eM-
mnsapos (Psasann-3, Ilopeure-1, Muxafiios-
ckoe-1, Tlckos-7, Capckoe-2,-3,-4, ['nasos-4).
Y nard ob6pasuos (Ilopeube-1, Ilckos-7, Cap-
ckoe-2 u -4, ['maszos-4) Merann cpenHed moso-
Chl JIE3BHS COXPaHUN CTPYKTYpPHOE COCTOSHHE
MapTeHCHTa OTIycKa, y ofHoro ofpasna (Cap-
cKoe-3) —- TPOOCTHTA OTNycka 4 y AByx (Psa-
3aHb-3, MuxafijoBckoe-1) — cop6ura. Ocrajb-

! TlogpoGHoe OUHCAHHE Kaxpaora Wmnwda B OTIERL-
HOCTH CM. B IIDHJIOXEHHH Ha crp. 220.
? Onepanklo HarpeBa TIOKOBOK # IIPONYCKal.

Hble JaeBATb oOpasuos (Ilpuiramoxbe-1,-2,-3,
FnesnoBo-1,-2,-3, Baaaumup-1,-2, IIckos-3)
HaxXOJMJIUCh B OTOXKeHHOM cocrosnuu. Cpen-
HAS CTaJbHas IoJ1oca y 3THX HOXed HMesa
CTPYKTYpPy NepauTa W (eppura (OTOXKIKEHHASA
cTasb). Bece OTOXKIKEHHbIE HOXKH, KpOMe HOXKa
IlckoB-3, NpOHCXOAAT W3 IOrpebeHHH ¢ TPYITO-
cOXXKeHusAMH, B muamenu norpebaJjibHOro KO-
CTpa HOXH Harpeanch Ao temnepatypbi 800—
900° U MeNJICHHO OCTBUIH BMeECTe C 30J10i KO-
cTpa, T. €. MPOH30LIe]T THIMYHBIE Ipouecc OT-
xura. Ho 6bim Jiu 3akasnennl 3tu HoxH? Ha
3TOT BOMPOC MBI MOXKEM OTBETHTb IOJIOMHTEJIb-
Ho, Jla, HOXKHK ObLIM TepMuuecku oOpaboTaHbl,
06 3TOM HaM TOBOPAT CJeAbl Harpesa AJs 3a-
KaJKH Ha [epJuTe (TOYCYHbIH, MEJKOMIACTHH-
4aThifi, COpOUTOOOPA3HBIA MEPJIHT) ITHX 06pa3-
noB. HMrak, Bce HOXM Tepmuueckun obGpabaThbl-
BAJIUCh.

8- omepauuda. Illaudopka ¥ mosupoBKa.

9-11 onepanysa. Hacanka pyKosITKH.

10-a1 onepanus. OTTouKka Je3BuUA.

BoJbIIMACTBO HOXKEH ONHCaHHOH HaMM TexX-
HOJIOTMH faTupyercss X B. B 3Ty rpynny Bo-
IIJIH  ObITOBble HOXH C ropoauir (Crapas
Pasaup, IlckoB, Capokoe ropoauilie, ropORHIL
FnasoBckoro palioHa) u GOeBbie HOXKHM «34Ca-
MO?KHHKHM» M3 JAPYXKHHHBEIX Kyprauoe. Crexnyer
28METHTb, 4YTO OO0EBBle HOXH C APYTHMH TeX-
HOJIOTHYECKHMH IPHeMaMH H3TOTOBJEHUS MHOIO
He OOHapyIKeHb,

B. HaBapxa Ha »Kele3HbIH KJIHHOK CTaJjib-
HOrO JIe3BUSl. JTOT TNpHeM, HauboJiee pacmpo-
CTPAHEHHBII B  TEXHOJOIHH  H3TOTOBJIEHUS
JpeBHEDYCCKOr0 HOXKa, BCTpeuyeH Ha 28 3k-
zeMmigpax u3 63. Ilpa TakoM CTPOEHHH HOXK
TaK Xe, KaK [pH TeXHOJOTHH MHOTOCHOHHOM
CBapKH JIe3BHA, I[OJyYdeT MaKCHUMAaJBHYIO
TBEPIOCTh OCTDUS JE3BHSA H BA3KOCTb KJHHKA,
HO CPOK CJyzKOBl HOXa COKpailiaeTcs, TaK Kak
MocJie CTOYKH CTaJbHOTO Jie3BUS-HaBapKH OC-
TAETCS JKEJEe3HbHI KJIWHOK H  HOX TepsieT
ocTpory. Bo3moxKHO, yTo ZolleHias OO Hac
YacTb IeJbHOXKENe3HbIX HOo¥XeH sABjasercs HO-
JKaMH 3TOH TIpPYIMIBI, ¥ KOTOPBIX CTOYHJIACDH
HaBapka.

Crpykrypa miaxdoB Ha obpa3uax BTOPOH
TPYINBI MMena Cefyiolee cTpoeHue (puc. 39).
Ha xnunoo6pasuolt ¢urype inuda, Ha cepe-
JHHE BBICOTH MJIH GJIHKE K OCTPHIO, MIPOXOIUT
yeTKas Kocas HWJH JJOMaHas CBeTias JIHHMSA;
3TO — CBapOYHBbIH 1I0B, 30HAa, paciloN0KeHHas
K OCTPHIO,— CTajlbHasf HaBapKa H HaXOMHUTCS
B TepMHYecKH 00palOTaHHOM  COCTOSIHHH



Prc. 38, MHKPOCTPYKTYDH JC3BHH HOXKa

7 — Npraagoxne-2, nepant u depput, yB. 200, 2 — Capckoe-2, ceapounnii mos, ys. 100: 3 — Taazos-4,
cBapouMbit mWoB, ys. 1000 4 — Horropon-3, csapoununi# mos, ys. 100; § — Buiwropoa-1, cBapouHb#E WOB,
yB. 200; 6 — HoBropoa-5, cTaib TEPMHYECKH ofpa6oraunas (mapTeHcur), ys. 200
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(MapTeHCHT, TPOOCTHT H Hpyras

copOHUT).

30Ha — o6yX HOXa, BCerga HMMeeT CTPYKTYpPY
(eppuTa, T. €. ABJISETCS JKEJE3HOH OCHOBOH
KJHHKa HO}ka, CBAPOUHBIH IIOB, KaK U B BhIIIE
OMUCAHHOH TEXHOJIOTHH, BCerja TOHKMH H YH-
CTRIH !,

4-a onepauuns. BbIKOBKa KJHHKA.

5-1 omepatus. BbITS:KKa uepeHKa.

6-s1 omepauusa. HucroBag o00TOUYKA KIHHKA
Ha UUPKYJIbHOM TOUHJIE.

7-a onepanusd. TepMHueckasd o6paboTKa —
3aKajkKa ¥ 3aKajKa C OTIYCKOM.

Il

8 3 0 7 12 13 4

VT

725 i) 27 28

22 23 24

/I mA

Puc. 39. TexnoJordyeckan cxeMa HoOxeH ¢ HaBapHLIMH JIe3BHAMH,

1 — Homropoa-3; 2 - Hosropoxa-2. 8 -~ Hosroroa-4' ¢ — Hosropoz-§: & — Hosroroz-6 6 — Hosrofox-7:

7 — Hosropox-9; & — Hosrop.

KYpr.-2; 9 — Baagumnp-3: /0 — Baagumnup-4- /] — Baaapmup-5; /o — Kus was«l; /3 — MNckorel: /¢ — TlckoB-2: 16 — Ickos=4- 16 — Tlckos-9;

17 — Hoa6oaotbe-1; 1§ — Bumropoa-1: 19 — Bumrorog-2: 20— Bumropoa-3;
T'aa308-3: £5 — Bunxk-~2; 26—Bumk-1;

Mcxoas M3 OmHCAHHOH CTPYKTYpH LLIu(a,
TeXHOJOTHSI H3TOTOBJCHHS HOXa C HaBapHBIM
JIE3BHEM DPEKOHCTDYHDYETCs TakK:

1-s1 omepauns. 3aTOTOBKa MeTaJja, XKejiesa
J4J11 OCHOBBI KJWHKAa U CTaJd JJsd HaBapeH-
HOTO JIe3BHS.

2-q omepauusi. BBITSIZKKAa 3aroTOBOK »KeJjie3-
HOH OCHOBBI M CTaJbHOH HaBapKH.

3-a onepauud. Cpapka IOJOC.

! TlonpoGHOe onuCaHHE KaXIOTo IIAH(pa B O1AeNb-
[OCTH CM. B TNpHIOXKEHHH Ha cTp. 223.

2] — Bruimropoa-4: 2¢ — Capckoe-1; :8 — I1a30s-2; 24 —
27 — Pafiku-1; £8 — Paiku~-2

M3 28 nccinenoBaHHBIX HOXKEH 3TOH TeXHO-
JOTHYECKOH TPYNNB TEPMHYECKYIO OOPabOTKY
coxpaHuIr 27 3K3eMILIAPOB. Y JABEHaAlATH
obpasuos  (Hoeropon-5,-6,-7,  Baaammup-3,
-5, Boimropoa-1,-2,-3,-4, 'nasos-2,-3, Bugr:k-2)
MeTajjl HABaPDKH COXPAHWJI  CTPYKTypHOE
cocTosiHHe MapTeHcdra. Y  Bcex o6pas-
ITOB — MapTeHCHT oThycKa, a y Hosropoa-7—
MapTeHCHT 3akajakd. ¥ aByx ob6pasunos (Hos-
rop. Kypr.-2, IlomGonoree-1) -~ MapTeHCUT ¢
TPOOCTHTOM 3aKaakH. ¥ IoecTH o0pasiloB
(Hosropoz-2,-3, Kusxan-1, Ilckos-1,-4,
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Buimxk-1) — TpoOOCTHT OTITYyCKa, KpoMe
IIckoB-4, Y KOTOPOrO TPOOCTHT 3aKaJKH H, Ha-
xoueln, ceMb o6pasios (Hosropoa-4,-9, Baa-
numup-4, Ilckos-2,-9, Capckoe-1, Paiiku-1)
COXpaHMNH CTPYKTYpy cop6uta. O6pasen
Pafixu-2 Haxogujcs B OTOXKIKEHHOM COCTOA-
Huu. Kak yxe Bbiue rosopunoch, rubenb Paii-
KOBEIKOTO TOpOAHIa CONpPOBOXKIAAMACh CHJIb-
HBIM [OXapoM H, BIOJHE eCTeCTBeHHO, YTO
60Jibllas 4acTh CTAJbHBIX W3ACJMHMH JoILIa 10
HaC B OTOMKeHHOM Buae. Ha fepjure 3TOro
HOXa COXPAHWJHUCh CJe]bl Harpesa I Tep-
MHueckoit oOpaboTKH.

CTPYKTypHasi cxeMa, n3o0pakeHHas Ha puc. 41.
Huxuas yacTh KJIMHKA (caMo Jie3Bue) nMesa
CTPYKTYPY MapTEHCHTa (MaPTEHCHT OTIyckKa).
MuKpoTBepaocTh no Bukkepcy 572 elHHHUIBI.
Brie maxoaunach. CcoelMHeHHas YHCTHIM CBa-
DOUHLIM IBOM HHXKHSI1 ToJoca o0yxa, 3aTeM
[IJ1a 30Ha (eppHTa C 4eThIPbMSA TOHKHMH [1ep-
JIMTHBIMH IIOJOCKAMH, PaclOJOXKEeHHbIMH Ma-
pannenbHo wWwBy (mojoca ¢ ysopoM). Mukpo-
TBEpAOCTb (heppuTa paBHa 187 eJMHHIAM IIO
Burxepcy. Hakoner, cBepxy y ofyxa OGbiia
NpHBapeHa elle nosoca cTajiu, Ee crpykTypa —
cop6utr. MugpoTsepaoctb 339 enunun. Ha

Puc. 40. Hos ¢ ysopuaThiM cBapHbIM JesBueM (Hosropon)

8- onepanuda. Ilonuposxa.

9-a onepanusa. Hacanka pyKOSITKH.

10-g onepanus. OTTOYKa JI€3BUI.

BoJBUWHHCTBO HOXeH, H3rOTOBJEHHBIX TeX-
HOJIOTHEH HAaBapKH CTaJbHOIO Jie3BUs, OTHO-
curca K XI—XII BB. (22 sxksemmsipa). Tpd
sk3eMristpa matupytorcs X B. u Tpu — XIII B.

B. KomGunupoBaHHasi CBapka ¢ H3TOTOBJE-
HueM yaopuaToro obyxa. O6pasel MmoaoGHOH
paGoThl CpPENH IPEBHEPYCCKOro apXeoJorHue-
CKOTO MaTepHajia H3BECTeH MHe B €IHHCTBeH-
HOM 3K3eMmuistpe. Jto HOX u3 Hosropona,
packomok 1948 r. (Hosropon-1). Crparurpa-
¢puueckn on apatupyercs XI—XII Bs.

Hox cpenned COXPaHHOCTH, CJAaBsIHCKOTO
THNa ! ¢ JepeBsiHHON pykoATko# (puc. 40).
Kounew, nessus o6nomaH. JlnvHa ocTapBuledcs
4acTH KJMHKa 76 MM, mppuHa 16 MM, TOJ-
muHa 3.3 MM, danHa JepeBSHHOH PYKOATKH
96 mMm. KiauHOK MO UIMpHHE COCTOUT H3 IBYX
10J0C: COOCTBEHHO JIe3BUSA M UIMPOKOro ofyxa.
O6yx B CBOIO Ouepelb CBapeH H3 Tpex Io-
JOC — JIBYX KpalHMX W CpelHeH Y30p4aToH.
O6paszer ansi MCCAeNOBaHHs ObLT B3aT y 00-
JoMangoro xoHna. Ha maude obnapyxunach

1 C npsMOil CMMEKOH M BHITHYTHIM JIE3BHEM.

puc. 45, /| u3obpaxkeHa CTPYKTypa Je3BHT —
maprencur. lmud, cpenaHHbif Ha oOpasue
Ha 3 MM ryy0xe, MMOBTODHJ TY XKeE CXeMy, HO
H3MEHHJICH DHCYHOK <urypHoit mosocel. [o-
PH30HTAJILHEIX MepJHTHBIX TI0JIOC OCTaJoCh
IBe, 4 B CepelHHe ITOSBMJIUCH JBe 430THYTHIE
[IOJIOCH MEPJIMTA.

HauGoablunii TeXHOJTOTHYECKMH HHTEpeC B
TEXHHKE TIPOM3BOACTBA HOXKA MpeNCTaBJser
U3TOTOBJAEHHE (GHUrypHOH uacTH Je3Bus. Ona
COCTOMT H3 COOCTBEHHO Yy30pUaTOH MOJOCH C
NPHBAPEHHBIMH [0 KpasM CTaJbHBIMH IIOJIO-
caMH. ¥Y3opuyaTasi 1oJjoca H3roroB/asaiach cre-
aylolEM myreM. M3 Tpex nonoc — XenesHoH,
CTaJbHOH M KeJIe3HOH — cBapWIH OpyCcoK (ma-
KeT), 3aTeM €ro BBITSHYJH H, CJOXKHB BJIBOE,
CBAPHJIH H OMSTH BHITSHYJH, 3aTeM ONSTh CJIO-
KHJIYM ¥ ONATh BbITAHYAH. [locne 3Ttoro, mpw
CHJIBHOM HalpeBe (710 CBapoOYHOTO xKapa) Opy-
COK M0 TPOJOJBHOH OCH CKPYTHJH BHHTOM M
06TOUMJIM B MPSIMOYTOJNbLHBIH Opycok. 3arem
NPHBAPHIN JBa CTaJbHHIX OPycKa M ONAThH
oOTOUMJIM B MPIAMOYroJbHBIA 6Gpycok. [locie
3TOr0 K TIOJJOCE TIPHBAPHAH CTaJbHOE JIE3BHE,
rpy60 BBIKOBAJHM KJIWHOK H [PHBAPHJH  €T0
OIHHM KOHLIOM K TLIaHKe C YepeHKOM. 3arem
Ha TOUMJe KJIMHKY I[PUAATH OKOHUATEJbHYIO
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(popMy M TOABEPrIH TepMHYECKOH o6paboTKe.
3aKasKa npoHsBeseHa OblIa MOCTHAA, T. €. 3a-
KaJIHIH TOJNBKO OCTpHE JI€3BHs.

O wHpoKOM 3HAKOMCTBE IPEBHEPYCCKHX
KY3HEIIOB €O CJIOXKHOY30PYaTOH CBAPKOH HHCAJ
B cepenude XI Bexa An-Bupysn. Ho on ymo-
MHHaJ JHIIb O NPOH3BOJICTBE Y30DYAThiX Me-
yeil. HoBropoackuii HoXK roBOpHUT Ham o ToM,
9TO CJOKHYIO TEXHOJOTHIO KOMOGWHHDPOBAHHOH
ysopuaTo#  (mamac-
CKOH) CBAapKH JpeBHe-
pYyCCKHe KY3HELH! IpH-
MEHSJIH B Ha TaKHX
MacCOBbIX H3Aenusx,
KaK HOXH.

['. TexHonorus ne-
MEHTAIMH KJIHHKAa HO-
)a o6HapyeHa Ha-
MH JIMIIb HAa JBYX
o6pasunax (Ps3anb-2,
['nasoB-1). dror Tex-
HOJIOTHYECKUH  NpH-
em GCoJiee IpOCT, UueM
MHOTOCJIOHHAsT CBapKa
HJIH HaBapka CTafb-
HOro JIe3BHf, a IIpH
YCJOBHH Xopolnef 1e-
MEHTAIHH TAaKOH Houm
He YCTYNaJ B KadecT-
Beé HOXY C HaBapHBLIM
JaespueM. Ho B mpak-
THKE 3TOT HOXK 3HayH-
TeJbHO  yCTyHaJ B
Cpokax cayx6re. [lo-
BEPXHOCTHBHIH II€MEH-
THPOBAHHHBIA CJIOH Obl-
CTPO CTauyHBaJjCs, 06-

g ‘ , JIM Ha»Kanacb Keje3gasi
OCHOBA, © HOXK TEPAJI
Puc. 41. TexHoaornuyecxkag  OCTPOTY. ITostomy

CXEMa HOXKa C y30pyaTbiM
Je3BHEM

HaM [OHATHO, IOuYe-
MY JpeBHepyCCKHE HO-
JKEeBHUKH OY€Hb PERKO
NPUMEHSIIH NMOAOBHYIO
TexHoJsioruo. Ha Ha-
wHxX ofpasnax HayIJIepOXKEHHBIH CJI0H coxpa-
HHJICS TOJMIbKO YacTH4HO. ColepiKaHHe YIJIepo-
la Ha TIOBEPXHOCTH JIe3BHSI He IIPEBHIILAJIO
0,35%.

TexHomorusi M3roTOBJICHHST HOXKeH
NpoTeKaTh B CJHeAYIOLIEM TOpSIAKe:

-9 omepanus. 3aroToBKa KeJe3HOH ITOJOCH.

2-g9 omepauusi. BLIKOB KnHHKA,

3-s1 onepanus. BoiTsxkka yepenxa.

i —'30Ma MaDTeHCHTA: 2 — 30Ha
copbuTa; 3 — 30Ha OEpPAMTA;
4 — 30Ra deppuTa

MorJa

4-51 onepanus. O6TouKa HepOBHOCTEH Ha TO-
YHJIbHOM KpYTY.

o-1 onepanusi, lleMeHTauus KauHKa.

6-s1 oneparusa. Tepmuueckas o6paboTka.

O6a wuccremoBamHEIX HamMu ofpasua 6buTH
TepMHUeCKH  ofpaboranrl. OnHH  COXpaHdn
CTPYKTYDY TPOOCTHTA H MapTEHCHTa, ApYy-
ro# — cop6ura.

7-9 onepauusi. [TosupoBka Je3pus.

8- omepanusa. Hacanka pyxosTku.

9-9 onepanus. Orrouka je3pus.

. Mexannueckas TEXHOJOrHS efbHOCTAb-
HOTO HOXa GoJiee [POCTA, YeM TeXHOJOTHS
BBIIIIEOTHCAHHBIX CX€M. 31€Ch KauyecTBO HOMXKaA
ONPEAC/IALT TepMuYecKas o6paboTKa, pexuHM
KOTOPOH BHIOGDATh IJIST 1IeAbHOCTAJBHOTO JIe3-
BHA JNOBOJIBHO TPYAHO. CHIBHO 3aKaJeHHBbIH
LEJHKOM HOXK (Ha MapTEHCHT), XOTS H Gymer
O4Y€Hb TBEPALIM, HO B TO K& BpPEMSA CTaHeT
XPYNKHM; HO3TOMY NDECBHEPYCCKHE HOMKEBHHUKH
NpeINoYHTaNH NPHMEHATb TEXHOJOTHIO MHOTIO-
CJIOHHOH CBADKH WJIM HABADKH CTANbHBIX JIC3-
Bui. Ho ecnn o um geman uenbHocranmbhbie
HOXH, TO TPHMEHST K HHM 0COGYI0 TepMHUe-
CKyI0 06paboTKy.

B TexHoMOTHMH M3rOTOBIEHHST BTHX HOMKEH
HaHOONbIIHHE HHTEPEC NpeACcTaBseT onepa-
U TEPMHYCCKOH 06paboTKH. Bece HOXM OKa-
3a/1UCh  TepMHUYeCKH ob6paGorannbiMu. Ha
OosblIMHCTBe  06pasuos (Pssanb-1,-4, Hos-
rop. Kypr.-1, Bumenku-1, Paiikn-3) Mwb Ha-
0JIIOlaeM MECTHYIO 3aKaJKy Jiesasd. Ona 3a-
RIouasacb B TOM, YTO Ky3Hell 3aKaJHBaJ
(1. e omyckam B OXJaXKAAIOILYI0 Cpeay)
TOJILKO YaCTh JIe3BHs, DACHOJNONKEHHYIO K OCT-
puio. llogo6Hast omepauuss ocraBasia  wa
o0yxe Hoxa Gojiee BA3KYIO CTPYKTYPY MeTaJl-
112, 9eM Ha octpHe. Ho crenyer samerurs, uto
A SK3EMIJIIPEl HOXKeH, 3aKaJeHHEIX MeJHKOM
(Kusxan-3, TIckos-6), no NPHYHHE HEOTHOPO-
HOTO CTPOCHHA CTalH ! MpH 3aKaike He Te-
PAMH NOJHOCTBIO BA3KOCTH H MOIMJIM ObITh YHO-
TpebJsieMbl.

E. Cpenn 63 3k3eMmnapoB wMcclenoBaHHbIX
HOXell BOCeMb 3K3eMIUISIPOB OKA3a/JHCh Iesb-
HOXeNne3HbiMu. B ocHoBHOH Macce 310 6nutm
HOXKH € SHAYATEJBHO CTOYEHHBIMH JI€3BHSMMU.
Leabnoxkenesnast cTpykrypa BCTPeUe€HA Ha Ho-
xax  Hopropon-8, Knsxasn-2, Kpusei-1,
[lckos-5, -8, Maxcumosekuii-1, Densneso-1,
Paiiku-4. ®epput na o6pasnax umeer pasHyio

' Ha ate HOXE Kysmeu npumens1 cramm XyALIlero
Ka4ecTBa.
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3€PHHCTOCTb W Pa3HOE KOJUYECTBO ILIJIAKOBBHIX
BRJIOUeHHH. MHKpDOTBEDLOCTb KoJjiebyiercsi OT
154 (MakcumoBckufi-1) a0 181  exHHHLBI
(Pepameso-1). .

S cuuTalo, YTO NEJbHOMNEJE3HBIX HOXeH
JPEBHEPYCCKHH Ky3HEll He M3COTOBJAM, HeC/H
MBbl ceiuac MX BCTpeYaeM, TO 3TO Halo olbsic-
HHUThb HJIA 'M3HOCOM HAaBapEHHBIX JE3BHH HJIA
MPOU3BOACTBEHHbIM 6DAKOM — MacTep mepemny-
THIBAJ MCXOMHBIH MaTepHaJL.

Wtak, u3 HecaeloBaHHBIX HaMu 63 npeBHe-
pYCCKHX HOxeH, 55 3K3eMNIspOB OKa3alHCh
CO CTAJIbHBIMH JIE3BUAMH H M3 HHX 45 dKseM-
WISAPOB HAXOAMJHCh B TepMHUeckH oGpaGoTaH-
HOM BHAe (3aKaJkKa WJH 3akKajlka C OTmy-
ckoM). BoceMb HOXeH O CTAJbHBIM JIe3BHEM
npa  ofpsae norpebGeHHs (TpynoCeKKeHHe)
MoTEps/id 3aKaJKy M [0 HAac J[OUIJK B OTO-
HKeHHOM cocTosiiMH, OTOXKEHHbIe 00pasibl H
ClelHaJbHbIH OTXKHL JEBATH SK3eMINIPOB HO-
el gaJu HaM BO3MOMHOCTb CYJAHTb 00 HUCXO-
HOM CTPOEHHH CTaJH H COAePXKaHHH B Hel yr-
nepofa. B GoNbUIHHCTBE CJydaeB 3TO OblId
OIHOPONHAA CTPYKTYypa € PaBHOMEPHO pacmpe-
JEeNleHHBIM B Macce Meraia yraepomom. Co-
JepikaHue yraepoia B CTalM KojebseTcs oT
0,35 no 0,859%. Bosee BbICOKOE COREpKaHHE
yraepona umetoT Hoxu XI—XII BB.

Pasnoo6pasHbie PeXHMBI TepMHUYecKo#d 00-
paGOTKH CTalH TO3BOJIANH ONYUaTh TBEPAbIE,
a CJefOBATeJbHO, OCTPLle H CTOHKHE JI€3BHS
Hoxe#i, TBepHOCTb Je3BHH JPEBHEPYCCKHX HO-
#efl B cpefHeM Kosebsercsi 0koJo 550 eAHHHI
no BuKkepcy, HMHOIAA MOCTHLAsi HAUBBICIIHX
teeppocrelt 673 emmuunbl. OcHOBHAg CTDPYK-
typa ne3pufi (25 3K3eMINAPOB) — MapTEHCHT
OTITyCKaA.

PaccMoTpeHHEle HAMH Da3jIHUHbIE TEXHOJO-
rUgecKHe MPHeMbl H3TOTOBJIEHHS HOXa TOKa-
3EBAIOT, UTO PEeMEC/eHHUKH TIDHMEHSJIH OYeHb
CJIOXKHYIO, PAlHOHAJBHO pPa3pabOTaHHYIO TeX-
HOJIOTHIO TIPOM3BOJCTBA, BIIOJIHE OTBEUAIOHIYIO
TeXHHYECKMM YCJOBUAM, [PEIBABIAEMBIM K
HOXKY.

B TexHOJNOrHH TIPOM3BOACTBA HOXe# pemec-
JIEHHHKH BHPTYO3HO NPHMEHSJIH CJIOXHBIE Ofe-
pAllMY: CBapDKy JKejesa M craju (naXe BBICO-
KOYIJIEDOJIUCTONH ), IIeMeHTalHuIo XKene3a ¥ Tep-
MooBpaboTky cTand. Yacro HCCASAOBATESA
nopaxaeT MMHHATIOPHOCTb camofi paGoThl, Ha-
mpHEMep, MHOTocloHHas CBapka ABYX XKenes-
HbIX H OLHOfl CTaJbHOH [OJIOC NPH TOJIIHHE
cranpHOl ToONOCH B 3—4 MM u anuHe 30—
50 MM. Y3ke OIWH HarpeB TAKOH TOHKOH CTajlb-

6 Marepuaan 1o apxeQqOruw, BHITT. 32

HOH MOJOCKH JAC CBapOYHOro Xapa MpeJcTaB-
JIsieT OrpoMHYyI0 TpyaHOCTb. [losoca Moxer
HBICTPO 00e3yrNepoJHThCA H MOTEPATb Apanc-
IEHHYIO CIOCOGHOCTb [MMPHHHMATh  3aKanKy.
CsapouHble IIBbl B [TOJaBJAIOIEM OGOJBIIUH-
CTBE OUEHb UHCTHE, CJEJOBATEJbHO, Macrep
GBHICTPO H XOpOLIO ©OCBOOOXKIAJA MeTall oT
OKAJIHHbI, T. €, YMeJo M[O0Jb30BaJCa (JIIOCCOM.
He Menee cjiokHa M HaBapKa CTaJIbHBIX JIe3-
BHH.

HccnenoBauubie HaMd 63 HOXKa MPOHCXOLAT
KaK U3 TFOPOACKHX, TaK U NePEBEHCKHX HHBEH-
Tapell ceBepHOH, IEHTPAJbHOH H IOXKHOH ua-
crefi Teppuropuu ApeBHeH Pycu. Pasnuuus B
TeXHWKe H3TOTOBJIEHHs HOXKeH, HaHIeHHBIX B
ropojiax H [epeBeHCKHX KypraHax, Mbl He 00-
HapyXumd. Tax Xe HeT pasjuuusl TeXHHKH
MPOH3BOJACTBA M [0 TEPPUTOPHSIM.

Ho HHTepecHO H3MeHAeTCd TEeXHOJIOTHS Mo
ppeMenu. B IX-—X BB. ropoackue peMecieH-
HWKH, H3[OTOBJIsii HOXH, IIPHMEHSIOT B OC-
HOBHOM JIOBOJIBHO CJIOXKHYIO, TPYAOEMKYIO TeX-
HOJIOTHIO — CBAPKy MHOTOCJOHHOIO JI€3BHS C
nocieaytomlell Tepmuueckoli o6pabGoTkod. Ho
B XI B. u ocobenno B XII B. 3Ta TexmonorHs
LeTHKOM BBITeCHsIeTC §oJiee JierKod, a cJie-
NOBATEIbHO, 3HAUHTEJLHO MeHee TpYJ0oeMKOH
TEXHHKOH HaBapKH CcTanbHOro Jjessus. [IpaBna,
NPH 3TOM KayeCTBO HOXKa (CPOK CJyXObl) He-
CKOJIBKO YMEHbIIaeTcsl, HO 3aTO CHJIbHO CHH-
x)aercsi eno crouMocTb. OODbACHseTCS 3TO fB-
nenye cienyomuM. B X B., xorga c¢ObIT y pe-
MEeCJICHHHKA ellle OueHb OTpaHudeH, oH palo-
Taa elie Ha 3aKa3 OueHb HeOOoJbIIOro Kpyra
norpe6uTenell; KOrja 3KOHOMHYECKH OH He 3a-
BHUCHT LIEJIHKOM OT NPOH3BOJUTENBbHOCTH CBOETO
peMecyia, KY3HEL-HOXKEBHHK, H€ OrpaHHYeHHbIH
BPEMEHEM, NPHMEHSET B CBOEM peMecye Tpy-
J10eMKY10, TOHKOpPa3paGOTaHHYIO TeXHOJOTHIO.
B XI B. u ocoBenno B XII B. ¢OBIT TOPOACKOrO
pEMEC/ICHHHKA SHAUHTEJNbHO PaCIIUPAeTOd, HO-
Kell Tpebyerca Gosblie, H OoH pafoTaer B OC-
HOBHOM Ha PhIHOK. BcaencrBue 3TOro OH CTa-
HOBHTCS 3KOHOMHUeckH O6osiee 3aBUCHMbIM OT
NPOM3BOJHTENBHOCTH cBoero Tpyna. Kenas
YMEHbIIATh  €e6ecTOMMOCTb  H3TOTOBJIEHHS
HOXKa, OH YNpPOIiaeT TeXHONOTHIO, AeNlas CBoe-
o6pasHyl0 «paliHOHaJM3alH0» TEXHHKH [PO-
u3ponacTBa. [Ipu 3TOM CJeiyeT 3aMeTHTb, 4YTO
TEXHONOTHSI MHOPOCJOAHON CBapKH Je3Bui
ADEBHepYCCKHMH  peMecleHHHKaMn B XI—
X1l BB. coBceM He OTOpachiBaeTCs, a B CHIY
TexHHYecKof HeOOXOMUMOCTH IMpPHMEeHseTCd Ha
NPYTHX H3JTHIX.
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r1ABA Vil

TEXHOJI0OrnA MPON3BOJACTBA HOMHUILL

HoxHuub B apesuefl Pycu Obu1n BecbMa
pacmpoctpatenbl. OHp 4acTo BCTpedaiores B
FOPOICKHX M TOPOIMIIEHCKHX CIOfX ¥ B Kyp-
ranax. Hampumep, Ha PafikoBenxoM ropo-

koJebaioTes OT MHHHATIOPHHIX — TYyaJleTHbIX
HoxHHAN ajuHo#t B 7,5 cm (Hosropoa) mo Gosnb-
IIHX XO3AHCTBEHHHIX M MOPTHOBCKHX, IUIHHOH
B 28,5 cm (Kusxkas opa). llapHHpHbIE HOX-

2
Puc. 42. Howuunn waprepuste () H NpyxuuHue (2)

OHile, 3aCeJIeHHOM, Kak [pearnojaratot, 23—
24 cemeficTeaMy, Obuio HafijeHo 15  IeJIBIX
5K3eMILISIPOB HOMKHHUIL L.

PacrnpocrpaHeHsl Obid jBa THNA HOMXHHIL
WIApPHEpHbIE («IBa KOHIA, ABa KOJbUA, MOCE-
pelKe TBO3/b») H NPYXKHHHBIE (Tak Ha3biBae-
Mbie OBeubH)— puc. 42. Popma, pa3Mepsl X
KOHCTPYRKUMsT  OGOMX  THINOB  COBEDIUEHHO
CXONHBL € coBpeMeHHBIMH. TIpyxuHHbIE HOXK-
HEIB HMeJH GoJiee MIHPOKOE MPHUMEHEHHE, UeM
B HACTOfIllee BPEMs, H BCTPEUAlOTCA OHH Halle
mapHAPHLIX. PasMepsl NPYXHMHHBIX HOKHHI

1B, K ToHnwapon

PajikoBeLkoe ropoOJHIIE.
Kues, 1950, crp. 33.

HULbI H3BECTHBl CPENHHX PasMepoB, MJIHHON
okoso 15 cMm.

B ycrpoiicTBe HOMKHHIL BaXKHO OTMETHTD, UTO
yxke B X B. B ApeBHell PycH KOHCTPYKIHA D&
Kymux TrpaHeil Jespuf Oblla OCHOBaHA Ha
NpHHIKNE cpesa ¥ moayunna GopMy, coxpa-
HUBILIYIOCH JO HaCTOSLIEro BPeMEeHH.

Vron pesaHus kose6aercs or 55° (Hosropos-
10, Tnesgoso-4) mo 72° (Pasanb-9). Ilpo-
GHIH KIMHKOB JPEBHEPYCCKHX HOMHHI CO-
BepIICHHO AHAJOTHUHBl NPOPUIAM COBPEMEH-
HBIX HOXXHHIL.

TeXHOJIOTHUECKH OBLIO HCCAEI0BAHO 9 HOX-
HHI, W3 HAX BOCEMb MDYMUHHBIX H OJHHM IIap-
uppHbie. OG6pasibl JUIs MeTalIoTPapHIeCKOro
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aHanH3a GpaNuCh € JIe3BHH, NPYXKUH H CTEPHK-
Hel. Illnudr nenamucs Ha monepeunnix cege-
HHAX (puc, 43).

Texnonorugeckasa cxema mIHPOB OKasajaack
Ha Bcex of6pasnax OmaHOponAHOH. Besne o6Ha-
pPyXHIach TEXHHKA HaBapKH CTAJIbHOTO JIE3BHSA
Ha xenesHyro ocHoBy!. Kak sesBus, crepx-

L)
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CHayganla Ky3HEll ‘W3TOTOBJAJ OTAENBHO Npy-
JKHHHOE KOJBIO H JBa Jie3BUdA, MOCJe Jero Bce
TPH AeTanu CBapHBaja. B mosmbsy 3TOro roso-
DHT pasTuuue CTPYKTYD HA KJIHMHKax JIE3BHH
npyxunax (Hosropoa-10, I'HesnoBo-4).

HaroroBneHdne NpYyXKHHHOTO KOJbIa MOLMIO
AMeTL CJeAYyIOllHe ONepalHy.

Puc. 43. PacnosoxeHne UNIMGOB HA MCCAETOBAHHMX HOXHHUAX

1 — Crapaa Pasaup; 2 — H

oBropox; 8 — Bunmk: 4 — IlekoB; 5 — BaaguMmupckue Xypravn; 6 — CHe310BCKHe Kypramn:

7 — Capexoe roponnine; & — Bumropoa; 9 — PafixoBenxoe ropoiMile

HH, TAK H [IPYXHHBI HOMKHHI[ OKa3aJHuCb CBa-
pDEHHBIMH H3 XKeje3a H CTald (pHC. 44). Tax
e, KaKk ¥ B HOXaXx, OCHOBOH TeXHOJIOTHH H3-
roToBJe€HUA HOXKHHI OblJIO COeJUHEHHe B W3-
IeJME BSIBKOTO JKejesa Co CTajblo, MpHobpe-
Taioiel mocsae TePMHUECKOR 00paGOTKH BBICO-
KYI0 TBOpILOCTb X YMpPYrocThb.

TexHHKa U3TOTOBJIEHHHA TNDYXHHHDBIX HOXKHHRIL
PEKOHCTPYHUPYETCA B CJENyolleM mopsake.

I [ToapoGHOe ONMHCAHHE Ka)AOro LIHba B OTAGNIb-
HOCTH CM. B TNpHJOXeHHH Ha cTp. 228

|- omepauns. 3aroToBKa CTaJmHOTO W Ke-
Me3HOTo OPYCKOB COOTBETCTBYIOILIETO PasMepd
W Beca.

2-1 omepanusi. CBapka GpycKoB.

d-s omepauus. BriTszkka B mosocy, coort-
BETCTBYIOILYIO IIHPHHE H TOJIIMHE IIPYMKHHbL

4-q ornepanus. BHiTAKKa Ha KOHIIAX [OJOCHI
CTepIKHeH.

5-1 onepauys. Maru6 crep:xuei.

6-a onepanusi. BbIruG UpYyXKHHHOTO KOJBIA.
Hoxunner  T'mesnoBo-4,  Puaapumup-6 B
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cepeniMHe TNPYXHHbl ~HMEIH IpHKJIETIaHHbIA
KPIOUOK JJIsi OJBElIHBAHHA. CJe10BaTENIbHO:
7-s onepauys. [IpoOHBKa OTBEPCTHH.

8- omepauus. Bkiemka KprouKa (sapanee
M3T[OTOBJIEHHOTO) .

WsroToBNeHHe Je3BHil (IBYX OAMHAKOBBHIX
3K3eMILISIPOB) .

l-a opepamms. 3aroToBKa XeJE3HOTO U
CTANLHOTO GpycKa COOTBETCTBYIOLICTO BECA.

——————————
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Vs ceMH HCCJIEIOBAaHHBIX Je€3BHH TPYyHHE-
HEIX HOXHHMIL B TepMHUECKH 00paGoTaHHOM CO-
CTOSTHHM HAXOLWJIHCh [SITb JI€3BHH (Hosgro-
pon-10, Pasanp-9, Tlcxor-11, Capckoe-d,
Bouk-3). JlBoe HOXHHIL € OTOXXKeEH:-
upiMg  siesBHsMH ([He3noBo-4, Biiagumup-6)
IPOMCXOAST M3 Kypramos C TPYIOCOKKEHHAMH
¥, BIIOJHE €CTECTBEHHO, HOJIKHBI HMETb OTOX-
KEHHYIO CTPYKTYpy. TepMHWYeCKH of6pabaTthl-

!
1

'

)

|
[

v
Y

-

Puc.
! — Hosropoz-10; 2 — Baaxumu p-6;

Cpapxka.
BriTAXKKa CTepHKHA.
BLITAKKA KJIHHK? JIE3BHA.

5-1 omnepauHs. [IlnupoBKa KAMHKOB H BbI-
TOuKa DeXYIIHX rpaHedl HA TOUHAbHOM KpYTY
(oTMedy CJIOXKHOCTb H TOIHOCTD pa6oTHl, Ha-
npuMep, Ha HOKHHLAX Hosropoa-10, Pasaub-9,
['mesnoBo-4 TOMIIMHA JE3BHA ¥ pexyuled ua-
oTH COOTBeTCTBEHHO paBHa 1,0 MM, 1,5 MM,
1,2 Mm).

[Tocsie H3roTOBJIGHHS [DYHHHBI H JI€3BUH
Ky3Hel, HX CBapHBAacT. 3areM cJaenoBany ofie-
paudu ‘peryJiHpOBKH fes3Buii M ofmas ULIH-
¢oBKa.

[TpeanocneqHen
cxaa oGpafoTka.

2-a
3-5
4-qa

ofepanyus.
omnepauus.
omnepalud.

olepanuell Obura TepMUUe-

3 — Capcko
7 — Buimropoa-5; 8 — Tckoa-11; 9—

44. TexsonOrAYeCKas cxeMa HOXHHIL Hapapka CTalbHOrO JI€3BURA

e-5; 4 — Pasganb-9; § — [uesnono-4; 6 — Bunx-3;
Paiikn-8

BajiMCh TaKKe M TPYKHHHBIE KOJbLA HOXKHAIL
[ocnenneli omnepaunedl Hal HOXKHHIAMHA
Ghila OTTOYKA JIe3BHH. )

MaroroBjenyde IIapDHAPHBEIX HOMXKHHIL Bonee
NpoCTOe, 4YeM IPYXKHHHBIX. Omnepanun MPOH3-
BOJCTBA 3aKjloUaloTcss B BLIKOBKE JIe3BHH,
BLITSJKKE UepeHKoB, 3arnbe Ha HepeHKax KO-
fel, TepMuuecKod oOpaboTke H COSMMHEHHH
Ie3BMH Ha MOABHKHOMW 3aKJielKe.

Mrax, Ha BCeX HCCIE0BAHHBIX HAMH HOX-
HHIAX HWMEIOTCA HaBapeHHble CTajibHble Je3-
pust. CTajp Je3BUA HMeeT OJHOPOAHOE CTpOE-
e ¥ Ha GOJIbLUIMHCTBE 3K3eMIUITPOB OHA BbI-
COKOYTJIepOJHCTad (comep:KaHHe yrjepoaa oT
07 mo 0,99%). Tonpko Ha sxzeMiIspe Bia-
numup-6 conepxanue yraepoia B HaBapeHHOHA



Puc. 45. MugpocTpyKTypa

] — ne3BAs Howa, Hosropoa-1, crtaib Tepmuuecks o6paGoTaHHas (MapreHcnT), yB. 200; 2 — seasusT HOwxa,

Pa3sanb-l, ys. 200 3 — fe3BRA HOXHMI, Bunx-3, cBapogrbf mos, ys. 100; 4 — sonaTw, Tlpanapoxbe-9, xexeso

{deppuTt), yB. 100, 5 — sessus cepna, Kusmxas-4, cBapOMHMA moB, yB. 100; 6 — ae3sud cepna, Hosrop.
Kypr.-8, craap TepmuyeckH o6paboTannas, yB. 200
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yactH paeHo 0,45%. CBapKa BHICOKOYIMIEPOLH-
crofi cTanu npeacTaBnsieT GONBUIYIO TeXHHYE-
CKYIO TPYAHOCTh H TpefyeT oT KysHela OTpOM-
HOTO OINBITa, OCOGEHHO MpH HarpeBe CTald H
xejie3a JO CBapOYHOTC kapa (TeMileparyphl
HarpeBa Xejiesa H CTalH pasHbIE).

Heropust TeXHMKHM TDOHSBOACTBA HOXKHHIL
MOKa3bIBaeT HaM, YTO [ADEBHEPYCCKHe DeMec-
JeHHHKH yxke B IX—XBB., HAA 3MIHDHYECKHM
MyTeM, CO3Jaji COBEPIUEHHYIO KOHCTPYKLHIO
H TEXHOJIOTHIO HOXKHHIL, KOTOpas MPOCYIIECTBO-
Basa B PoocHy BIIJIOTH 10 (paGpHYHOH TEXHHKH.

rJABA VII

TEXHOJOIMNA NMMPOU3BOJCTBA
CEJIBCKOXO3ANCTBEHHBIX OPYINN TPYJA

OcHOBOH 9KOHOMHKH JApeBHelt Pycu sBjs-
JIOCh CeJbCKoe XO3AHCTBO. ITO  [MOJIOXKCHHE
crano GeconopHBbIM JIHIIb TOCIe TPYAOB axa-
memuka B. JI. I'pexoBa, IIHPOKO HCIOJB30-
BABLIETO apXeOJNOTHUECKHA Marepuan u pabo-
Thl coBeTcKux apxeosoroB. K IX—X BB. nourtu
Ha Bcell TeppuTopum apesredr Pycu rocmon-
CTBYIOIIHM BHIOM XO3AHCTBa CTAHOBHTCA Ia-
nieHHOe 3eMiledenue. Kak H3BeCTHO, TalleH-
HOoe 3eMyeJieue He - MOXKEeT CYIIecTBOBaTh He
TOJBKO 63 PAalNMOHANBHO YCTDOSHHBIX MaxXoT-
HBIX OpYAHH, HO H 063 DalHOHAJbHBIX H MPO-
W3BOJMTENIbHEIX oOpymuft Tpyna mo yOopke
xne6a wu TpaB. [lomoGHbie OpYAHS TpYZAa B
cBoefi paGouell uyacTH MoOrmd OBITH CHEJaHb
TOJBKO H3 2Kejle3a M CTaJlH.

«Kemeso cosmano o6paGoTKy 3€MJH Ha
KPYIHBIX MJIOMAAAX, OOGeCneuuso paCUHCTKY
noj IAUIHIO IHPOKHX JECHHIX MPOCTPAHCTB...» .

MHorouncjieHHbIMH JXKeJe3HbIMH H CTallb-
HEIMH = CEJbhCKOXO3RCTBEHHBIMH  ODYAUAMH
Tpyda CcHabXajH JPeBHEDYCCKHX 3eMJelelb-
mep pycckue xysHembl. K IX B. ObuUlH cO3LaHBbI
BCe OCHOBHBIE BHJB CEJbCKOXO3HCTBEHHBIX
opyauft Tpyaa. KoHCTDYKUHS M TeXHHKa H3ro-
TOBJIGHHSI STHX OPYIZHMN B HCTODHH PYCCKOTO
3eMJIeIeNHT COXPAHMJIACh Ha  TIPOTSKEHHH
MHOTHX BEKOB.

V3 oOmHpHOTO CeNBCKOXO3AACTBEHHOTO H
IPOMBICJIOBOTO HMHBEHTAPS, H3TOTOBJISBIIErOCH
B npeBHelt Pycu u3 xene3a W Crajid, MBI OTH-
nleM HauGosee MacCcoBhHle M TEXHOJIOTHUECKH
vHTepecHble opymus. K UHCay TakoBBIX f OT-
HOILIY COLIHHKH, JieMeXH, uyepecja, Cepibl, KO-
CHI, JIOMATHI, MOTBLITH, HOXKHHUB JJA CTPHKKH
OBell, TapMyHbl, CTPeJE], PHIGOTOBHEIE KDIOUKH,
6JieCHBI, OCTPOTH H Oarphl.

1K. Mapkc u ®&. Bureasc.
. 1, crp. 138

Cou., 1. XVI,

OCHOBHBIMH OPYIHSIMH TDPYyIa, BO3JEJIbIBAIO-
muMu 3emiio B apeBHelt PycH, Obutm coXa H
mryr. B cesepHHIX, JecHBIX oOnacrax Pycu
NpUMeHsaCh MCKHOUHTesqbHO coxa, Ha iore

/| M@

7
e b 4

-,

Puc. 46. ColHUKH

B JIECOCTEIHBIX M CTENMHBIX (paHOHAaX MpHMe-
HSJIE B OCHOBHOM IAYT, coxy (paJio) — OueHb
peaKo.

Kaxk coxa, Tak H IJIYT, DejajlEch H3 JEPeBa,
H TOJIbKO pafouue MACTH HX H3NOTOBJISAIHCD
W3 KeJe3a. B coxe 3T0 OB COUTHHK, a B ILTY-
re — jJeMex # 4Yepecto.

C oI HH K — MeTaJUIAYeCKHA HaKOHEUHHK,
HaJeBaeMblii Ha [IepeBAHHOEC Da3BHJbe pac-
coxdH coxu. Cpeln apxeoJOTHUECKHX MaTepHa-
JIOB BCTpeUaeTcs Ha TOPOJHIIAX H CeHINaX
cepepHEIX obGnacrefi Pycu. Haubonee npes-
HUM COLIHHKOM H3 H3BECTHBIX K HACTOSIIEMY
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BPEMCHH B CEBEPHLIX palOHaX, ABJAAETCs COIU-
HAK U3 HHXHero popusonra Crapod Jlamorw,
natupyemeiii VII B. 1L

Comnur Tmpejgcrasasier cobol y3Kylo, JO-
NAaTKOBHAHYIO TIONOCY C 3arHyTolf BTYJKOH B

Puc. 47. Cownnkn u3 HoBropona

BepxHell yacTH (puc. 46). Ilo nauHe COLIHHKH
konebmiorcss ot 140 nmo 260 MM H ILIHPHHE OT
50 mo 75 MM. Cpenuuft Bec okomo 650 r.
OO6bIYHO OHH H3TOTOBJAIOTCA H3 1IEJIOTO KyCKa
KeJlesa HIH HH3KOoynIepogucroit crand. Mccie-
JoBaHHBIA Hamu comHuk #3 Hosropona (Hos-
ropon-24, puc. 47) Kak Ha JIe3BHH, TaK M Ha
BTYJIKE OKaszascs xeje3HbIM. OH OBl choesaH
HEJTHKOM M3 OJHOTO KyCKa KDHYHOTO XKejesa.
TeXHOMIOTHsT TIPOH3BOLCTBA COIIHHKA JOBOJbHO

1B. U. Pasnounukac Crapas Jlagora. CA,

Ne XII, 1950, ctp. 39.

IpOCTa, OHA OrPAHHUYMBAETCS ONepalusMH BHI-
TSKKH TeJia 'COIMHMKA ¥ H3rubaHHa BTYJIKH.

Bonee caoxubiMu siBasitoTcsi paboume 4acTH
nayra—JjaeMex H 4epecao. JleMex — 310
HAKOHeUHHK, HANeBaeMbBIH HAa [IepeBSHHYIO
HOry (MoJsyH) mnyra, uepecjo— 3T0 IIIYXK-
HbIH HOX, YCTaHABJHMBaeMb B DPAIHIb BIle-
penn snemexa. [Ipu Bcnamke 4yepecjao paspe-
3aeT BePTHKAJbHO Ha 3aJaHHYIO TIYOHHY CIOH
IOYBBI, 4 PACIOJIOXKEHHBIA C3aa4 JieMeX ToLpe-
3aeT CJIo# ropusonTanbHo. Haxonsumascs ganee
Ha HOTe TIyra JepeBIHHAsA MOoJ0ouKa mepeBopa-
YHBAeT MOAPE3aHHHIH CJIOH.

Cpenu apxeosOTHYECKONO MaTepHasa JjeMmex
JacTO BCTpeyaeTcs Ha TOPOAMILIAX IOKHBIX
pafionoB Pycu. MIx mMHOro HalimeHo Ha IOpPOXH-
mwax Kusxkas T'opa, Hesuun-T'opa, Paiixoserr-
Koe H Jp. HM3BecTHbl JeMexu u 6osnee paHHEro
spemend — X—XI BB.

JleMex IpefcTaBiaseT cobof IIHPOKYIO KJIH-
FOBHJHYIO JIONMATY, HEMHOI'O BBHIMYKJAYID H C
3aCHYTOH IIWPOKOH BTYJKOH B BepXHeH 4acTH
(prc. 48 n 49). JleMexu BCTpeuawTCsd pasHBIX
pasMepos, mauHo# ot 180 go 260 MM ¥ 1mHpH-
Ho#t oT 120 mo 190 mm. Bec konebnercs ot
OJHOTC N0 TPeX C JHIIHUM KuJorpaMmos. Ha-
npuUMep, OIWH u3 JeMexoB PafikoBenxoro ro-
pomuiia Becun 3,2 xr!, Jlerkme meMexd me-
JaJuch M3 OJHOTO KYCKa KeNle3a, a TsXKeble
CBAaPHBAJHCh W3 [BYX IOJOBMHOK H YCHJIHBA-
JIUCb HaBAapPKOH MPOIONBHOH MOJOCBI H 06-
BADKOH JI€3BHA XKeJe3HOH HJIH CTajJbHOH IO-
nocoll. TeXHOJNIOTHS H3TOTOBJIEHUS JeMexa, H
oco6eHHO TsXKesoro, OoJee ClIOXKHA, UeM COllI-
HHKa. 37eCb, KPOMe BBITIXKH H H3THOaHHA,
KY3Hel, NpHMeHseT Tropsadylo pyb6Ky H CBapkKy
6osbilux 06BEMOB MeTajuia W 3aTOYKy Ha
TOYHIBHBIX KPYTax.

OuyeHb WHTEpECHA TEXHOJIOTHS PEMOHTa Jie-
mexoB. Korma cpa6aTtbhiBasoch pexXyllee Jes-
BHe JeMeXa, Ky3HeIl JleJlal 'HOBOe HaBapKOR
TOJICTOH IIOJIOCHL XeJie3a Ha CHOILUEHHBIE Kpas
Jge3Bus. [lomobuelt JjeMex ©o <CjlemaMH pe-
MoHTa HafineH Ha PafixoBenkom roponuime 2,

Uepecsio, Tak e Kak H JieMex,— JOBOJBLHO
yacTas apxeoJioTHUecKasg HaXOIKa Ha TOPOIH-
niax XHBIX pafionoB Pycu: Kusaxaa Topa,
Hesuun-I'opa, PafixoBenkoe u nmp. ‘Hafineno
yepecso H B Cysnane B caoax XII Beka?d.

I'B. K. T'onuapos. PafikoBenkoe

Kuer, 1950, crp. 63.
2 Tam e, cTp. 63.
8 Uctopuda KyJabTYpH
ctp. 69.

ropoguILe.

npesaefl Pycu. M. [948.
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Puc. 50. Hepecno ¢ Puc.y51. XKeneanas OKOBKA JepeBAHUOR

ropoaumnia

JeBHYb~ JIOMATH

["opa
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[To ¢opMe uepecio — GoJbILIOH HOX C BBITHY-
Toll  COMHKOH M  MacCHBHbIM  UEpEHKOM
(puc. 50). OGbuHasg MIKMHA HUeDeciIa OKOJIO
450 MM, unoraa jocruraer 500 MM. Bec 0k0i0
94 kr. Uepecio AeNaJoCh IEJNHKOM H3 xe-
nesa. JIOBONBHO MpOCTas TEXHOJIOTHS €ro Hs-
OTOBJICHHS] YCJIOXKHANACh BCJEJCTBHE CJIHII
KoM 60JIbIIOro pasMepa uafenus. Tojbko AJS
HarpeBa TAaKOH TOKOBKH Tpe6oBaJIcs 60JIbIIIOH
FOPE C JAOBOJIbHO OGIIHPHBHIM TODHOBEIM npo-
CTPAHCTBOM. S

Ilnsi o6pabOTKH 3eMJIH  TIOX  OTOPOIHbIE
KyIbTypbl B ApeBHe#l Pycn npuMeHsIH JOmarty
Y MOTHITY.

JomarThsl B mogaBasiomedl macce OGbUIH
JepeBAHHbE € JKEeJNe3HOH OKOBKOH MO KpasM.
B ux H3TOTOBJEHHH Ha HOJIIO Ky3Hela IIpHXo-
JIUJIOCh TOJMBKO TIPOH3BOACTBO JKeJe3HoH OKOB-
ki, [Be HW3OTHYTBHIE MXKeJe3Hble TIOJIOChl pac-
HOIIMBAJIACH 10 TOJIMHHB 2—3 MM (PHC. ol)
M CBapHB&JIHMCh MO BHEIIHEMY Kpalo. OkoBKY
HajeBajid Ha JonaTy M 3aTeM IPHKJIENbIBAIH
WM 3aKPefUISIH JKEJE3HbIMH TONOCKAMHU. Tlo-
J06HAsE OKOBKa JJsi OTOPOJHBIX JlomaT MpH-
MeHsJ1aCh B PYCCKOH JepeBHe elle HEAABHO
(nanpumep B Cubupu). B [peBHEPYCCKUX
crosx oHa obmapyxkena B Hosropone, Knege,
Cyspane, Pafixax u Apyrax ropofax.

WaBecTubl Takke H  1LeJbHOXEJE3HbIC
qomatsl. HaiineHsl oHR moka Toibko B llpuma-
JOXKCKAX KypraHax u PaifiKoBelKoM IOPOIHILE,
PafikoBellkas Jomata OO BHAY HamoOMHHAeT
COBPEMEHHYI0, TOJbKO KejesHas BTyJaKa Cle-
j1aHa me W3 OJHOre KycKa C Jie3BHeM, a IIpH-
KienaHa OBYMs 3aKjelKaMH. HeCKoNbKo HHYIO
KOHCTPYKIMIO HMEIOT JKeJle3Hple JOmaThl i3
TIpunafoKCKUX KypraHoB. Dru jonaTel MMeJIH
HeGoONBIION pa3Mep; CpelHsis MX BEJIHUIHHA
6ina: Bbicota 150 MM H wumpuHa 120 MM; OHM
AMeNH AJMHHHE uepeHOK, HHOTAA OKaHUHBAa-
jomuiicst BTyJAKo#l (puc. 52). Mannii pasmep
QOOTHA JIOMAaThl M YAJHHEHHEH JKeNe3Hb A
yepeHOK MO3BOJASIOT MpeanoJararb, 410 OHH
6LiM, BeposiTHEE BCEro, MPHHAMIEKHOCTHIO
ouara M CJAYKHJIM A NepeMelHBanus v ne-
peHocku yrad. Tem Gonee, 4TO M3 IMpuna-
[OXbsi HM3BeCTHA <lle ToAoGHas Jjonara ¢

[UTHHHOM TOHKOM »KeJjie3HOH PYKOATKOA (YIJIH-

HeHHBHH UepeHoK) JJHHOH OKOJO 700 MM.
Konmath 3eMJI0 Takof JomaTod HeNnpousBOIH-
TeNbHO M HEYAOOHO.

TexHoOTHS HM3TOTOBJGHHA  TaKMX Jlomat
oueHb TMPOCT2 H 3aKIOYanachb B ONepaiiix
BHITSKKA W maTmba BTyJaxkH. MarepuajioMm IJis

H3TOTOBJIGHHS JIOMAT CAYXKHJIO OOBMHOE XKe-
ne30. MHKpOCTPYKTYPHBI!l aHaNn3 'epPEHKa U
neapusi Jgonatel w3 IlpHIazoXKbs (Ilpuna-
f0Xbe-9) mokasan {peppuTHOE CTpOeHHE ¢
60JIbIIAM KOJHUYECTBOM MIJIaKOBBIX BKJIIOUeHHH
(puc. 45, 4). ‘

JlpeBHepyCCKYI> MOTBHITY (1anka, MOTBIXK-
Ka) OueHb TpPYIHO THIOJOTHYCCKH OTIEJNHTD
oT (YHKUHOHANLHO nofobHoro e# opy{_;lmﬂ

aMm

mpyfia mo obpaboTke JHepeBa — Teda.

Pyc. 52. Xenesssie NomaTkm Aas oyara K3 [Tpmiajox-
CKHMX KYPraHos

M3BECTHH JPEBHEPYCCKHE Tec1a Kak C Ipoyml-
HBIM 00YXOM, TaK H C BEPTHKATLHOA BTYJKOH.
CoBepllieHHO TaKylo xe QopMy HMena M MO-
teira. ECTeCTBEHHO, UTO H TEXHOJOrHA A3TrO-
TOBJICHHs 3THX opyauii Tpyna Obl1a COBEp-
LICHHO OIMHAKoBa. Dojee roapobHo s Oyay
pa3bupaTh ee NPH H3YIEHHH nepeBoobaenod-
HOTO MHCTPYMeHTa (CM. CTp. 111).

K opyausim yOOpKH ypoxas ¥ TpaB
CATCS Cepnbl H KOCHL

Vs Bcex 3eMJeeJbUecKHX OpYAHH dalle
BCETO ApXEOJOrH HAaXOAAT Céep Il bl Onn
BCTpeYaloTCsl B TOPOACKMX X TOPOAMIIEHCKHX
C7IOSIX, HO dallle BCero B Kypranax M MOIAJb-
nukax. Ceprn ¢ IIyGOKOA JpeBHOCTH JIO HE-
aBHEro BPEMEHH SBJSJCA OpyAHEM TPyl
KeHIIHHB. B HHBeHTape Hosropoackux !,

OTNO-

1 A, Counu H Kypragn C.-Tletep6ypreckoit ry6.,
CI16., 1902, crp. 35.



90 TEXHHKA METAJIJIOOBPABOTHH

KocrpoMckux !, BaTiuecknx? H Ap. Kypratos
CopTIBl BCTPEUYaloTCs TOJMBKO B MEHCKHX TOTPE-
Genusax 3. B TOpPOACKHX H TODOMHILEHCKHX
CIOSIX CepIbl BCTPEUAlOTCsi CPABHHTENBHO DEL-
k0. UckniouenweM SIBJSIIOTCA CJyuyaH, KOTAd
apxeoJIorH BCKDHIBAIOT MacCTEpPCKHE KY3HEIOB.
ApxeosoraM HM3BECTHbI JiBa ropoamila, KOTO-
pble HaJH B HECKOJbKO pas Gosibllle OpynHH
TpyZAa, B TOM UHCJE H CEPHOB, €M BCE OCTAJb®
Hble [peBHEPYCCKHe Tropoja H ropolHila.

OCPEJCTBEHHO B PAasPYUICHHOH KYySHHUILE, TAe
OHH JIeKaJH CBSIBKOH B BOCEMb CEPIIOB .
JIpeBHEPYCCKHE CEPN_HMeJ BIIOJHE COBpE-
MeHHYIO KOHCTPpYyKIuIO. KpuBO# IIHPOKHE HOX,
4HOTAA C 3a3yOpeHHBIM Jie3BHEM, Ha OIHOM
XOHIIE HMeeT OCTpHe, a Ha JPYroM NepeXOoiHT
gepe3 KOJIEHO B U€PEHOK. [Togo6Hast KOHCTPYK-
mus cywecrsyer yxe B IX B. 2, dopMBl KpH-
BU3HLL JIC3BHE OYeHb pa3HOOOpa3Hbl, YTO CO-
BEpIIEHHO HeH3GeXHO MpH MECTHOM H3IOTOB-

Puc. 53. ®opMul CeproB

s

< umero B BHAY Kusxywo I'opy Paiixopelikoe
ropoauuie. B OXHOM TOJbKO Kuesckom My3ee
XPaHHTCs1 HECKOJIBKO NECATKOB CEpIIOB ¢ Kus-
xell [opbl, a PaidkoBelkoe ropojulle JAaJo
113 (uenblx W OGNOMaHHBIX) CEpIIOB. YacTb

(1)

cepnoB PafikoBEIKOro ropojxlila HakiCHa He-

I TI. H. TperbsikoB. KocrpoMckne KypraHi,
1931, crp. 34.

2'A. B. ApnuxoscKky i Kypransl paTHyell. M.,
1930, crp. 96.

3 HckiaoueHneM  ABASRTCHA norpebenne Ne 15 B
TMon600TbeBCKOM MOTHJIbHHKE, B. A. Topoancs CYH-
Tajl ero MYMCKHM, HO ClIeiyeT 3aMeTHTh, 1TO cpemH
COMPOBOXKIAIOIETO HHBEHTAPS HAXOAHIHCL Gpacjer H
nepcrews. B. A. Topoauos. ApXeoJIOTHYECKNE HC-
cJIEJlO%aHHﬂ B okpecTHocTsix T. Mypoma. M. 1914,
crp. 43. : [

nenun cepnos. Ho cpean 3TOTo KaxyIIerocs
MHOroo6pa3nsi KpHBHSHB GOPM MOKHO BbUIE-
JIUTh JIOKaJIbHble THIBI.

A. B. ApuuxOBCKHH METOJOM aHAJHTHUL-
CKOH TreOMeTpHH BbIB&J YpaBHEHHS KDHBH3HHI
jespHii Ha psifie npeBHEx cepros?, Ilonmyues-
Hble ypABHEHHsl JIErKO pasfesiuyuch Ha He-
CKOJIbKO TPyilll, KOTOpbie COBNAajajH C TEPPH-
TOpHANbHBIM ~ TIPOMCXOXK/IEHHEM . H3YyuaeMblX
cepnob. JlpeBHepyCCKue Cepmibl pa3feJIHInCh

t B. K TomyapoB. PafKkopenkoe TropoAHILE
Kues, 1950, ctp. 85.
2 5. A. Prn6axos. JpeBHocty “epHuroBa. MHUA,

Ne 11, M., 1949, crp. 43.

3A, B. ApuuxoBcku i K MeTOLHMKE HIYICHHH
cepioB. Tpynbi CEKIHH apxeo/OrHH. PAHHUHOH. M,
1928, T. IV, crp. 28.
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Ha TPH THNA: HOBTOPOIACKHH, MOCKOBCKHI H
AHenpoBcKud (puc. 53 u 54). Kpupas HOBro-
POLCKHX CeproB — napafosia, MOCKOBCKHX H
JHEIIDOBCKUX — SJLIHIICHC, :

Cpennuit pazmep cepa KosebIeTcs mo ATHHe
JIe3BHst (MO mpaAMOH) okowo 275 MM, Mo IiH-
puHe 25—30 MM H TosutuHe 3—4 MM. MHorga
JIe3BHE JIDEBHEDYCCKOTo cepria HaceKasoch. Ha
GEPEHOK ceplia HaleBald IeDEBSHHYIO py-
KOATKY. Cpel apXeOJIOTHUECKHX MaTepuaiiop
HMEETCS HECKOJIbKO CEPIIOB C ‘COXPAHHBIIXMHCS
NEPEBAHHBIMH DPYKOSTKaMH.

TexnonornueckoMy wusyvenmio 6wy mon-
BEPIHYTHl 23 npeBHepyCCKuX cepna ¢ 12 na-
MATHHKOB. Illnuder aas cTpyxrTypHOro ama-
JIH3a JeNajJHCh Ha MONEPEUHbIX CeYeHHSIX JIe3-
BHH (puc. 55). Ha Tpex cepmax (Hosrop.
Kypr.-8, -11, Pafiku-12) oHu Gbuii cheiaHbI
MHOTOKDAaTHO B DAa3HbIX MeCTax Je3BHE. OTH
IIHQE HA KAXKIOM OTHENBHOM JIE3BHH TIOBTO-
PSUIH OLHY H TY XK€ CTPYKTYDY, UTO TO3BOJIHJIO
H JUI1 OCTaJbHbIX CEDIOB, HA OCHOBAaHHH O]
HOTO MOMePEYHOro (A, roBOPHTH O CTpPOe-
HUH ‘BCEro KJIMHKA cepila.

Cpenn 23 wmconenoBaHHBIX cepros ofHapy-
HKHJIHCh TPH CTPYKTYDHbIE CXeMbl (puc. 56).

A. Cpapxa s1e3BHA H3 Tpex moJoc o6Hapy-
XKeHa Ha JABYX obGpasuax.

B. HaBapka Ha »enesunlli KjiuHOK ceprna
CTANbHOTO JIe3BHA OCHapyxeHa Ha 13 ofpas-
Iax.

B. IlensHocTanbholt cepn. Drta TexHOMOrHS
ofHapyxeHa Ha yYeThIpex o6pasmax.

Kpome roro, Ha uyernipex ceprax obHapy-
KEHA LeJbHOXKE/IE3HAA CTPYKTypa.

Kak Mbl BHEMM, monaBnsomias Macca cep-
noB (65%) wusrotoBmena yxe smakoMmofi mam
TEXHOJIOTHEH; 3TO COEQMHEHHE B W3ACTHH IBYX
MaTepHaJIOB: BSSKOTO Kejle3a — IS OCHOBBI
KIMHKA H Ccepna M TBEPLOH crasum — mas pe-
KYIIEro OCTPHSI.

A. TexHOJOrusT H3TOTOBIEHHS TPEXCJIOHHOr0
/IE3BHS, y KOTOPOTO B CepelHHE KJIHMHKA IIpO-
XOOMT CTaJibHasi MOJOca, sABJsIeTCs Haubojee
nejiecoo6pasHoi, HO U GoJiee TPYILOEMKOH, uem
npyrue. OGa cepna (Paiixu-10, -12) naiinens
Ha PafikoseukoM ropogume. Kak u 6oabIIHY-
CTBO HaXo[0K PalikoBenkoro ropoauia, ceprbl
HAXOLHIUCh B OTOMIKEHHOM cOCTOSIHHH. Cpef-
HAA, CTaJbHAs 10JOCAa HMeJa CTPYKTYPY mep-
nuta ¢ peppuroM. Ha o6oux o6pasiax HepJIHT
COXpaHHJ Clellbl JOMOJHHTEJIbHOTO Harpesa
(copburoo6pasubiii nepsnt). DTo TOBODHT HaM
0 TOM, 4TO Cepmbl TepMHUYecKH oGpalaTkBa-

JAHcb. CTanb Ha cepmnax GbLia CpelHeyriepo-
Aucras, ¢ comep:kanueM yrieponpa 0,35—0,4 9.
b. Texnonorus uarotoenenus ceplia ¢ Hapa-
PEHHBIM ~ CTAJbHbIM JIE3BHEM 1O CTPYKType
H3YUYCHHBIX HIIH(OB ! PEKOHCTPYHpYeTCs Tak:
I-7 omepanus. 3arotoBka ABYX JKeMesHBIX H

Pnc. 54, Cepn

OIHOTO CTajbHOro Gpyckop. asi cepma cpen-
HEro pasmepa 3aroTOBKH MO BeCy GblTH paBHHL:
KeJIesHbli Opycok st knueka 160 r, crase-
HOH 1/ HaBapku 40 r M XenesHb g ue-
penka 30 r.

2-1  onepauus. BuTaxra xenesHoro u
CTaJIbHOrO GpYCKOB mon ceapky. Hauna Gpyc-
KOB He Gosee 10—15 cm.

3-1 onepanusi. Cpapka.

4-s1 omepanus. BuiTsxkKa H H3rHE Je3BHS
cepna 2,

5-s1 onepanusi. BuikoB yepeHKa.

6-1 onepauus. [IpuBapka k Cepny 4yepeHka.

7-1 onepauus. OKOHYATeJbHAS BLITOUKA
JIE3BHSl HA TOYHJILHOM KaMHe.

8-1 omepanus. TepMuueckas o6pa6oTka Jes-
BHSI cepra.

I [TogpoGuoe onucanHe Kamaoro waHdpa B orgesn-
HOCTH cM. B NpHJOXeHHH Ha crp. 230.
2 9Ta onepauds Tpe6yer He MeHee 4—7 HarpeBoB.
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Puc. 55, Pacnonowenne miH$OB HA HCCAENOBaHHBIX cepnax

/ — Hosrop. kypr.-10; 2 — Homrop. xypr.-11; 8 — Paitkp-14; 4 — Kuawas-5; 5—Paikn-10; 6 — BaaguMup-7:

7 — Nporuynnckoe-1; & — HoBrop. kypr.-7: 6 — Peunna-l; /0— HoBrop. kypr.-§; //—Brmenxu-3; 19—Pafiku~11-

18 — Kunman-8; 14 — Hosropoa-19; /5 — Pssanb-11; 16 — Pafikn-13; 17 — Tlckos-10; 78 — Paiiku-12: 19 — Hos-
rop. Kypr.-8: 20 — ®@easmeno-2; 2/ — Kumwan-4; 22 — Horopoa-18: 98 — [Toa60a0The-7
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U3 13 uccnenoBanubix CepNoB G HaBapeHHHI-
MH  JIC3BHAMH ~ TEPMHYECKYI0  06paGoTKy
COXpaHuMH 12 obpasunos. U3z Hux TPpH obpasna
(Hosropon-19, Hosrop. Kypr.-7, -11) wumeror
CTPYKTYpPY MapTeHCHTa, Tpu obpasna (Hosrop.

B. Mexanuuecras Texnosorus H3TOTOBJEeHUS
HCJbHOCTANBHBIX CEPIIOB B OCHOBHOM HAEHTHY-
Ha cepnaM ¢ HaBapHHIM Je3BHeM. 31eCh JIHIIb
HCK/II0Yasiace onepaunsi HaBapkH. Ho B n1060M
IE€JIBHOCTAILHOM OPYIAHH TPYJAAa H OCOGEHHO B

R ey
<3

2

Z0rm

Puc. 56. Texnonornueckas cxema cepnos

MnorocaofiHan crapka: / — Pagku-10: 2 — Pafiku-12
t{aBapka cTaabHOrO ne3pHR: 3 — Hozropox-19: 4 — Hoaroo. Kypr.-7; § — Hosrop. kypr.-8: 6 — Hosrop. kypr.-10; 7 —

& — Knaxas-4; 9 — Kuaman-6 10 — Moa6oaoTwe-7; /1 — Peunna-1; 12 — Buurenxu-3;
Pazanb-11; 18 — Mckos-10; 19 — Pensmeno-2. ¥Ya, 100

HeabHocTanbuble ae3sus: 16 — Hosropon-18; 17 —

kypr.-8, TloxGosoTbe-7, Hporuunnckoe-1) —
CTPYKTYDY MapTeHCHTa H TPOOCTHTA, ABa 06-
pasua (Kumxasi-4, -6) — tpoocrura yeTolpe
(Hosrop.  xypr.-10, Peumna-1, Pafiku-11,
-14) — cop6ura.

9-a onepanus. OTTouKa J1e3BHs.

10-2 onepauus. ITocrenueis onepauuefl Gnlia
HaceuKa Jie3BHA L.

! Cepnb Hacekanu He Beerna.

Hosrop. xypr.-11-

/3 — Ilporuunuckoe-1; ~ I¢ —Pafku-11: 76— Pankn-14

14KOM KOHCTDYKTHBHO CJIOXHOM, KakK cepm,
Gosbllloe 3HAaueHHe uMeer TepMHuYecKass obpa-
6orka. CoBpeMeHHBIH Cepnm H3roToBjsiercs (Ha
OCHOBE TBICAYEJIETHETO OMLITA) H3 CPepHEYIJTe-
PONUCTOH CTaju ¢ copeprRaHHeM yrJjaepoa
0,4—0,5% u nomsepraercs cI0KHON TepMHUC-
CKO# 00paboTke (3akanka ¢ NOCJAEAVIOIIHM OT-
yCKOM).

U3 uetbipex wusyuennsix LeJbHOCTANbHBIX
CeproB Bce ObIJIH TEPMHUYECKH o6pa6oTansl.
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BoJsee uJd MeHee MPaBHJIbHYIO TEPMHUYECKYIO
06paboTKy HMeJH TPH o0pasua (Hosropox-18,
Psizanb-11, ®ensmepo-2). Jlumb oaun obpa-
sery (IlckoB-10) Obla 3akajeH Ha MAapTeHCHT.
D10 IpHAABANO CepIly HIIHLIHIO XpYNKOCTD,
¥ OH TpY MaJjloi TOJIIMHE KIHHKA JIErKo MOr

CQ

N

(HM3KOYIJIepoJHCTas CTajb) Ha OCTpHE cepma
Paiiku-13 paBHa 258 enuHHMuIaM. TBepaoctb
JJIS TAKOro MaTepHaja [OBBIIICHHAasd. 3JIech,
BO3MOXKHO, MMeJIa MeCTO Ollepalusi HakJena.
Vtak, H3yyeHHe CEPIOB [10Kas3aao, 4TO OC-
HOBHBIM TEXHOJOTHUECKHM IIpHEMOM H3TOTOB-

0 ou

Puc. 87. ®opMH KOC
1 — Hosropoackue Kypratei; 2 — IIpunajiomCcKkie Kypranbi; 3 — Knaxxas Topa

jJoMaThcs (omWenHA A0 Hac o6pasel, — 06-
JIOMOK JIE3BHS).

[lenpHOXKee3uble (BepHee HH3KOYTJIEPOAH-
CTHIe, TAK KAK Ha BCEX 3K3eMIJIIpax HMeroTcs
yuactku Geppura € IEPAUTOM IHPH COAEpKa-
uun yraepoga B 0,16—0,2%) nespust oGHApy-
JKeHbl Ha uerhipex obpasiax (Hosrop. kypr.-9,
Bnanumup-7, Kuaxas-5, Paiiku-13). JlBa of-
pasiia B3SThl OT LEJBIX CepIIOB (Branumup-7,
Kuskas-5) u asa (Hosrop. kypr.-9, Paiku-
13) or 06JOMaHHBIX CEPHOB, HO C XOpOLO CO-
xpanuBieicst Haceuxkor. CJlefloBATENbHO, Ie-
pel HaMu Je3Busa B paboueM COCTOSIHHH.
CtpykTypa MaTepHaja CepiioB IOJOCYATAL.
ITosockl uucroro ¢eppura, HAYIHe BIOJb
KJIHHKA, TIepeMexalorcd ¢ nojocamMu (eppura
¢ mnepautoM. MuKpPOTBepIOCTL MaTepuala

nenus cepna B ApeBHell Pycu Oblla HaBapka
CTAJIbHOTO JIe3BHSl Ha JKCJE3HYIO OCHOBY Cep-
na. OnHOfi H3 CJIOXKHEHIIMX TEeXHOJOTHYECKHX
omepauuii 6ba  TepMHYECKast o6paboTKa.
TpyAHOCTb STOH ONepallHy Ha Cepre yBeHdH-
BaeTcsd BCJeACTBHe OOJbIIOrO pasMepa H3ne-
JIMsl TIPH €ero MAaJoH TOJIIHHE H 3HAYHUTENbHOH
kpupusne (opmbl. OCHOBHBHIM ~TEPMHYECKHM
pexuMoM 0o0paGOTKH CeproB Oblla sakanxa ¢
OTIYCKOM, HO NIPHMEHSIIAch U MATKas 3aKkajka.
I3rOTOBJEHB! CepIbl ¢ OJIMHAKOBOH TEXHOJOTH-
efi, MacTepCTBOM H KadeCTBOM Kak B TOpol-
CKHMX, TaK H B JIEPEBEHCKHX WHBEHTapsX.
BOJIbIUKHCTBO H3YUEHHBIX HAMH CepnoB OT-
nocsites Kk XI—XII BB. u yacrb Kk XIII B. Cep-
mbi X B. CTPYKTYPHO HaMH LIHDOKO He H3yua-
JIUCh BCJELCTBHE HX OOJIBIIOH PENKOCTH B MYy-
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3eHHBIX KOJJeKUHAX. EIWHCTBEeHHBIH 3K3eM-
uasap HccaenoBaHHoro Hamu cepna [X—X Bs.
NpOUCXOAUT H3 [10x60JIOTEEBCKOTO MOTHJIBHHKA.
OcHoBa ero TEeXHOJIOTMH — TaKXe HaBapkKa
craabHOro Je3BHus. KakoBa OblLia TeXHHKa H3-
TOTOBJIEHHSI cepnoB H3 YepHHTrOBCKHX Kypra-
HoB IX—X BB. Mbl He 3HaeM, HO BepOsiTHee
BCero takasi xe.

Cranb Ha cepnbl B GOJBIIHHCTBE CJIY4aeB
Opajiach CpeJHeYyIrJepoAHCTass, C COAepXKaHUEM
yrmepona ot 0,35 mo 0,7%. Bcerpeuen ogun
cepnn (BuineHKH-3) C HaBapeHHbIM JI€3BHEM,

YHHBL. B Kypranax KOCbl KJaJHChb HCKJIIOUH-
TEJIbHO B MYXKCKHe norpeGenus !. B ropoackux
H TOPOJAMUIEHCKHX CJIOSIX KOCBHI, NOA0OHO cep-
naM, BCTpevaloTcss He oueHb wacro. K Hacros-
IleMy BpeMeHM OoJibllle BCErO0 OHH MPEACTaB-
JIeHEl Ccpexu HHBeHTapst HoBropoackux Kyp-
raHOB.

HpeBnepycckas koca (puc. 57) mo dbopme u
KOHCTPYKUHH OUYEHb I0X0XKa Ha Kocy-rop6yury,
GbITOBABLIYIO B HEAaBHEM MpOLLJIOM B CEBEpO-
BOCTOYHBIX paHoHax eBpomefickofi yactu CCCP
H vactHuHo B Cu6bupu 2. CoBpeMmeHHas Koca

Puc. 98, Koca

KOTOpO€ MOCJie BbIKOBA GbLJIO [OJBEPrHYTO JAO-
NOJHUTENbHOH LeMeHTanud. ConepiKaHHe yrie-
poia B JIe3BHH 3TOTO cepma jaocturaer 1,39%.
MuKpoTBep/10oCTh Je3BHH CEPIOB TOCJE TEPMH-
YeCKOH 06paboTku Oblja [JOBOJBHO BEICOKOH.
Ona xomebanack ot 430 mo 673 emuHHI mO
Bukxkepcy.

K XI B. ¢opmMa mpeBHEpYCCKHX CEpIIOB CTa-
OMAM3HUPYeTCS B OCHOBHOM BOKDPYI TpexX -TH-
I10B — HOBIOPOJCKOr0 (CeBepHHIH), MOCKOBCKO-
ro (cpeiHepyccKM#i) M [IHENPOBCKOro (10XK-
HHA) — M TOYTH B TaKOM BHAE NOXOJHT MO
XX B.

Hrak, usyuenne TEXHOJOIHH H KOHCTPYKIIHH
CEPTIOB MMOKAa3aJjo, YTO PYCCKHH 3eMJefeJen, B
X—XIII BB. nosyuan or peMecjeHHHKA M0 06-
paboTKe keJie3a M CTaJlH KaueCTBEHHOE H pa-
IIHOHAJMBHOE M0 KOHCTPYKUHH OpYAHE YGOPKH
ypoXas — CepIL

Koca— pexyllee CelbCKOXO3AHCTBEHHOE
OpylHe Tpyja, NpHUMeHSBIUeeCs MPH CEHOKO-
IeHuH. B jpeBHEpYCCKOM apXeoJIOTHUECKOM
MaTepHaJjie — Koca-ropbylia MOSBISETCS yXKe
B IX B. (Crapas Jlamora). B mpoTuBOMNOMOXK-
HOCTb Ceplny Koca OblIa OpyIHeM TPyLa MYK-

nosisunace Ha Pycu B 6ojee mosgHee Bpems.
JanHa ApeBHEPYCCKOI Kochl (IO MpsiMoit) Xo-
nebaercs or 400 no 540 mM. Iupuna JesBus
y KOC CeBepHBIX DadOHOB KOJe6JeTcss OKOJIO
30 MM, a y KoC I0XKHBIX U IOT0-3aMajHbIX paii-
oHos papesHeidl Pycn okono 45 mm. Tosimuna
Je3Bus1 Ha o0yxe 3—4 MM. [lna yBeJHueHHS
NPOJOJBHOH XKEeCTKOCTH Ha JPEBHEPYCCKHX KO-
cax MO JJHHE BCEro KJIWHKAa HHOrAA JAeJajn
6okoBble jponbl (Kosmaposo-1, -2, Paiiku-15)
i pebpo Ha oByxe (Hosrop. kpyr.-12, -15).
OTH KOHCTPYKTHBHBIE 3JIEMEHTH! [O3BOJSIIH
06JIeTYHTh BeC KOCHl, He YMeHbluasi MpPOHOJib-
HOM NpPOYHOCTH Jie3BHSl. Bec Kochl Koje6ajcs
ot 350 no 500 r (puc. 58).

Cpenu wMHoroo6pasusi ¢opM H pasMepos
ApeBHEPYCCKHX KOC MOXHO BBIJIENHTL ABa 60-
Jiee HJH MeHee YCTOHYMBHIX THIA — CEBEpPHbI
u 10XHBIH. CeBepHBIfi THI KOC XapakTepeH

1A B. Apuuxosckui Kypraun aruuefi, M.,
1930, crp. 96. I1. H. TpernsakoB. Kocrpomexue
kypraubl. Heecrug TAUMK, 1. IX, Bun. 6—7, 1931,
crp. 34.

2D, Zelenin Russische (ostslavische) Volks-
kunde. Lpz., 1927, crp. 32.
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M Jie3BHeM M BBLITHYTOH ue- B nacrosilee BpeMs ellle 4acTO MOXHO BH-
JeTh, KAaK KPECTbsiHHH Iiepen KocbGoh orfH-
Baer Jjie3Bue Kocbl. Onepanys HakJjena Jie3Buf

yAJHHEHHBIM Y3KH
pEHKOBO# 4aCTbIO — MATKOM. OH IIRPOKO Ipes-

crasiel B apeBHocTsix HOBropoacko# semaH H

7

Puc. 59. Pacnonoxenne NIIMGOB Ha HCCIELOBAHHBIX KOCAX

1,2, 4,5, 6, 12— Hosropoackue Kyprasl; 3 — Hosropon; 7, 8§ — Kumxaa Topa; 9, 11 — Kos-
mwapo3o ropojuie: /0 — Paitkosenkoe ropoliuue

Bepxuero IloBomXbs. [Oxubfi THI xapakTe- KOCHI, 03 COMHEHHS, BOCXOLUT ewe K Tav6o-

peH Gosee KOPOTKHM, HO IIMPOKAM JIE3BHEM H Koft IPEBHOCTH, KOTZAa Nepen paGoToii Jie3BHe
YKOPOUEHHOH YepEHKOBOH 4acThblo. OH npea- U3 Xejesa HIH HU3KOYIJIEPOJUCTOH CTalH Bbl-

craBjieH cpein apeBHocTell KueBHIMHEL, Bojbi- TACHBAJH, YeM NpUAaBanu eMy JAOTNONHHTEND:
au u IOxuo# BeaopyccHH. HYIO TBEpPAOCTb.
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Ha kocoBullle Koca mnpukpemissiach 4epeH-
KOBOH 4acTblo (NATKOH). YKpemasiiach OHa
NOCPEACTBOM 2KEeJNe3HOTO KOJbla C KJIHHOM
HIH YBSI3KOH B HECKOJBKO PSIOB IPOCMOJICH-
HOH BEPECBKOH.

cepnam, B jajbHeHUIeM Ha OCHOBAHUM OJHOrO-
ABYX MOMEpeYHBIX ULIK(OB TOBOPUTL O CTpoe-

HHH BCETo JIe3BHSI.
Ha 12 kocax oGmapyxminCe TPH CTpyKTyp-
HbIC CXEMbl, TPH METOJa TeXHOJNOrHH. /IpesHe-

Puc. 60. TexnosorHyeckaa cxeMa Koc

Muorocaofnas csapka: / — Hosrop. kypr.-16; Hasapka craipuoro nessus:

3 — Hoerop. kypr.-12: 4 — Hoairop.

Kypr.-13;

2 — Hosropox-17;

& — Hosrop. kypr.-17; 6 — Koswapogo-1;

7 — KoBmaposo-2; § — Kn1kan-7- 9 — Paiin-15. LleAbHOCTATLHEE KO [] — Hoarop. wypr.-14;
1? — Hosrop. xypr.-15. Xeaeauoe aessue: 10 — Kuaxag-8

TexnonornyeckoMy H3yuenuto GblLIK NOABEPT-
HYyTHl 12 Koc ¢ NATH apxeoJOTMYecKHX Ma-
msitinkoB. IInudsl aenanncs Ha momepeyHoM
Ce4EHHH JIE3BHs KOCbl (puc. 59). [Ias mposep-
KH OIHODOJHOCTH CTPYKTYPHOTO CTPOEHHS IO
JUIMHE KJIHHKa Ha Tpex kocax (Hosropoa-17,
Hosrop. kypr.-17, Kusixkasi-7) wiauodel 6blid
CAeMaHbl B pasHBIX mMecTax. B Kaxoé u3 yka-
JAHHBIX KOC OHH IIOBTOPAJIH OJHY H Ty IXKe
CTPYKTYPY. DTO MO3BOJIKIO, MOJO6HO HOMXKAM H

7 Martepranbl no apxecoaoruyu, Bhl. 32

pPycCKue KysHelibl B NPOHM3BOJACTBE KOC IIpHMe-
HAIH CJeAYIOHIHE TEeXHOJOTHYECKHE IIpHEeMBb
(puc. 60).

A. HsroroBneHue TPeXCJOHHOTO KJIHHKA.
B cepeanHe mpoXoaHsIO CTajbHOE Je3BHe. Tex-
HOJIOTHA Oblla OCHAapy:KeHa Ha OJHOM OG-
pasue.

E. Hasapka Ha xeme3ubll KIAMHOK KOCHI
crasbHOro Jie3Busi. OOGHapyeHO Ha BOCHMH
o6pasiax.
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B. LlexbHocrajipHblie Kochl. OOHapyeHo Ha
AByx oOpasuax.

Kpome Toro, Ha onHom obpasue Oblia 00-
HapykeHa OJHOpOjHasi (eppuHTHas CTPYK-
Typa.

A. C TeXHOJOTHEel M3rOTOBJIEHHA MHOTOC/IOH-
HOTO JIC3BHA Mbl YK€ BCDpedaJdch MPH ONHCa-
HUH TEXHHKH TpPOU3BOJACTBa HOXEH H CepIoB.
CoBepIleHHO Takasi e CTPYKTypHas cXema
ofHapyXHBaeTcss Ha TakoM OoJjiee KPYIHOM H
CJIOKHOM H3/IeJIHH, KaK Koca.

Msyuaemblii Hamu 3k3eMniap Kocol (Hos-
rop. Kypr.-16) npOHCXOJHT H3 HOBIOPOJCKHX
KypraHOB, Kyprawto rpynnsi y jep. Cucra,
kyprana Ne 9. Jlara KypraHoB: XI—XII BB.

Koca ¢ oGjoMaHHBIM  JIE3BHEM.

Jlauna coxpaHUBIIEHCA — YacTH
kocbl 245 mm. IllupuHa Jie3BHA
95 MM M TOJIIHHA  CIHHKH

3,5 mM. OGpasen Ba3sit y oGJo-
MAHHOTO KOHUA.

fla adge oOHapyxKuJjaach
CTPYKTYpa, H300paxKeHHas Ha
puc. 61. IlocpenuHe kjiWHKaA, MO
BCeH ero JJIMHe, HjAeT TeMHas
nmojoca  toaumpHoH 0,75 MM.
ATO — BBapeHHOE CTaJbHOE Ji€3-
pue. CmeT/ibie GOKa —— MKeJjle3Has!
ocHoBa. CTpYKTypHOE COCTOSIHHE
BBapeHHOH M0JIOCHl — MapTCHCHT
u TpoocTHT. CBapouHbld OB
ouenp umcrhifi. CTpykTypa OC-
HOBLI KJHHKa — (peppur. Y no-
BepxXHOCTH, OJjiixke K  OOYXY,
BCTPEYAIOTCsl Y4aCTKH (eppHTa C
cop6HTOOOpA3HEIM IIEPJIHTOM T10-
JIOCUaTOTO CTPOEHHSI.

[Tepex HaMH OuYeHb CJIOXKHAS
. uHTepecHas Texxojorus. Ilo-
ollepallHOHHO OHa MHOIO OlHCaHa
st Hoxeli ma crp. 75. Texwo-
JIOTUSI M3rOTOBJICHHSI KOCH HMEET
Te Xe OIepallHH H [ocjenoBa-
TeJIbHOCTh, HO 37leCb COBEpIICHHO
apyrue ofbeMbl paboT. JlinHa
pasBepHyTOro  Je3Busl  JpeBHe-
PYCCKHX Ko KoJsieGaeTcst ot 550 1o 675 MM.
BbITSXKKA TAKOH TMOJOCH OpH TOJMMHE 3,5—
45 MM [peICTaB/sieT OYEHb CJIOXKHYIO H
TpyAoeMKyK paboTy. B Hacrosiiem — onuca-
HHHM TEXHOJIOTHH 51 OCTAHOBJIIOCh Ha OINepalHH
BHITOUKH KJIHMHKA. 1O, YTO KJHHOK TOYHJCH
(T. e. TIPOM3BOJCTBO YK€ CaMOTO OCTpHsi), a
He BHIKOBLIBAJICS, HE BbI3biBA€T COMHEHHH.

Puc.61. Mak-
POCTPYKTYPa
ne3Bua MHO-
rocnoRHOR
KOCH
Cpeauda TemMuas

noA0ca — CTanAb.
¥s. 3,4

JlocTaTOYHO B3rJsIHYTh Ha Makpogororpadhi
mnuda (puc. 61), urobpl ybGeauTbcs B STOM.

[TapasnjenbHOCTE BOJIOKOH B (eppHuTe H Na-
paJlIeJIbHOCTb CBAPOYHBIX INBOB TOBOPAT O
TOM, UTO ropsiuas oOpaboTKa MeTaJ/la OKOHUH-
Jlach TOTJAA, KOTZAa Jie3BHe HMeJo NPAMOYTodib-
Hoe ceueHHe (IAJHHOH, paBHOH IIHpHHE Oyay-
[IIer0 Jie3BHsi, W IWIHPHHOH, PaBHOH TOJILHHE
CITHHKH C [IPHIYCKOM Ha YHCTOBYIO 00PabOTKY).

[Tocneayloline ONEpPaUHH [POM3BOJHINCH C
MeTa/J10M B XOJIOJHOM COCTOSIHHH. EHHCTBeH-
HO BO3MOXHBIM jJisl japeBHeH Pycu siBasiercd
pe3aHHe MeTajula Ha UUIHGOBAJbHOM KpYIY,
T. €. OOTOYKA KJWHKA HA LHPKYJbHOM TOUHJE.
Tpyroemkass pabora OOTOYKH KJHHKA MIJHHOH
600 MM TpeboBajia He TOJIBKO [POTOJIKHTEND-
HOTO BpPEMEHH, HO M BbICOKOIPOH3BO/HTEJIBHO-
ro o6opyoBaHuA. PyuHoe TOYHJIO C OYEHb Ma-
JBIMH CKODOCTSIMH, a CJeJ0BaTeJbHO C OueHb
HH3KOH MPOH3BOAUTEJIBHOCTBIO, €Ba JIH MOLJIO
ynoBjieTBOpATh MacTepa. IIpu 3To# omepanuny
MOIJIO TIPUMEHSITbCA 10 MEHBbLIEH Mepe TOUHIO
C HOMKHBIM IIPHBOJIOM.

b. HaBapka Ha XeJjle3HYIO OCHOBY CTaJIbHO-
ro Jespusi. CaMblii paclpOCTpPaHEHHBIH TeXHO-
JoTHuecKuii npdeM B jpeBHeir Pycu. OOnapy-
JKeH Ha BOCBMH KOCaX C MATH apXeoJOTHYECKHX
MaMsITHUKOB 1.

TexHoJiOrdsi HABAPKH OIHCHIBAJach HaMH
HECKOJIbKO pa3. 3/ecb si OCTAHOBJIOCH JHIIb
Ha HeKOTOphIX omepauusx. Hapapka cranu Ha
Jie3BHe KOChI MPOH3BOAHJACH TaK e, KaK H B
JpPYTHX H3JleJIHsAX Ha 3aroToBkax. Koauuecrso
HCXOJHOTO MeTajljla Ky3Hell OOb[UHO Ompefie-
JISleT TIo0 BeCy TOTOBOTO U3jlefHd, NpHOapisd K
HeMy 4YacThb Beca Ha yrap MeraJjJja H YHCTO-
Byio 06Touky. CpeaHHH BeC apPeBHEPYCCKOH
kochl okoJio 400 r. [Ipu6asum 100 r Ha yrap
u o6Toury. [Tosyuum OOGIIMA HCXOJHBIH Bec B
500 r. Ha namux ob6pasunax HaBapeHHOe Jie3-
BHe cocraBJjsger oT !/y mo /iy oOuiel macchl
MeTasana Kocbl. CuuTasi, 4TO I[OCJEJHeEe OTHO-
ILeHHe SIBJSIETCSI Pe3yJibTaTOM CTOYKH JIE3BHS,
1 6epy B cpeidHeM oTHolieHHH '/;. KysHen us-
rOTOBJISIeT MKeJe3HbH U CTaJlbHOK OPYCOK COOT-
peTcTByWOLIero Beca. B Hawrem cayyae mans
CBAPKH OH H3rOTOBJSIeT OPYCKH BECOM: KeJes-
noro 375 r u craabHoro 125 r. 3areM KysHel
MOATOTOBJISIET COEJHHSIEMble MOBEPXHOCTH TOA
OB H Tpou3BOiMT CBapky. llociexywomas
nocJe cBapKH olepalus — BbITSIXKKa KJIHHKA B

! TlogpoGHoe onHcanve XKamjaoro ULiHba B OTACIE-
[I0CTH €M, B TPHJIOKEHAH Ha CTp. 233,
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AdrHy g0 600 MM. OcHOBHasi TPYAHOCTb IIPH
3TOM — MHOTOKPATHOCTb  HarpeBa  MeTaJJa.
Kycrape-kocHHK XIX B. B NpOAONIKEHHH 3TOH
onepaiy aenan 8—10 Harpepos.

Bce BoceMb 06pasiioB COXpAHHJIH TepMHue-
ckylo o6pabotky. JleaBue kocsl Hosrop. kypr.-12
HAXOAMTCH B COCTOSTHHH MapTeHCHTa, KOCHI
KoBImapoBo-2 —- TPOOCTHTA ¥ MAPTEHCHTa, KOC
Hosrop. xypr.-17, Kusukan-7, Hosropon-17,
Kopitaposo-1, Pafiku-15 — TpooctuTa M KOCH
Hosrop. kypr.-13 — cop6uta. Jo mocaenrero
BpDEMEHH Olepalusi TepMHUYECKOH 00paboTKH
KOCBI H TaKXe Cepna B Ky3HEYHOM IpPOU3BOJ-
CTBE CUHMTasach OJHOH H3 CJOXKHBIX H jJaBana
HauGOJBIIHH TPOLEHT Gpaka CpefH BCeX MNpO-
YdX onepalHid. PaBHOMEepHBIH Harpes Takoro
AJHHHOTO H3JeJHS {2 O TOM, UTO Harpes OblI
PaBHOMEDHBEIM, T'OBODSIT CTPYKTYpBl) OBLT BO3-
MOXeH TOJBKO B GOJBUIOM TODHOBOM IIpO-
CTPaHCTBE M INPH MOWIHOM aythe. Koca saka-
JAHBajlaChb HE ILEJHKOM, UYCpPeHKOBas 4YacTb B
BOJEe HE 3aMauuBasnacb H CoOxXpaHsiia 6GoJee
BA3KYIO CTPYKTYPY, ueM Ha Jie3BHH, O6 3TOM
CBHIETENBCTBYIOT WIIH(LI Ha UYEPEHKOBOH ua-
¢t obpasuos Hosrop. kypr.-15, 17,

B. LesbHocTanbHble kocbl. O6a 3K3eMmasapa
(Hosrop. kypr.-14, -15) GeuiM TepMHYecKH 06-
patoTanbl. Merann Je3BuH 00eHX KOC HMeJ
CTPYKTYPY MapTEeHCHTa C TPOOCTHTOM. MukKpo-
TBEPAOCTb Jie3BUs Ha Koce Hosrop. xypr.-14
paBHsiiach 626 eaununam no Bukkepcy. O6e
KOCHl OLLTH NOABEPTHYTHI MSCKOH 3aKalKe.

LlesbHOXKENE3HbIH KJAWHOK BCTPEYECH TOJBKO
Ha ogHoH koce (Kusikada-8). Dxsemmisip muo-
X0l COXPAHHOCTH, CO CTOYEHHBIM JE3BHEM.
Beuia s 31ech HaBapka — cKasaTb TPY/HO, HO
JOMYCTHTb CYILIECTBOBAHHE TEXHOJOTHH I1€J71b-
HOXeJIe3HBIX KOC, JlaXKe H C HaKJeloM JEe3BHS,
HeJb3si, TeM Oojiee, 4TO [TAaHHBIH 3K3EMILISp
[POHCXOJAHT ¢ ropopyuila Kusixkasi ['opa, HMeB-
[Iero ¥ CBOE BPeMsl BLICOKODA3BHTYIO TEXHHKY
KY3HEUHOTO peMecsa.

Hrak, MBI BUJHM, uTO H3YyueHHbIe HAaMH
kocol (KpoMe KHsxkas-8) HMenH crajbHbe,
TEPMHYECKH 00paboTaHHBlE JIE3BUSI.

B 1peBHEPYCCKOH TeXHOJOTHH 00paboTKH
YEPHOrO0 MeTaJijia H3roTOBJEHHe KOCH ObLIO
JOBOJIbHO CJOXKHBIM H TPYJOEMKHM. 3/1€eCh Ma-
crep HoJizKeH Obla coyeTaTh MPOYHOCTb H JIer-
KOCTb KOHCTPYKIHH ¢ OOJbUIOH IJHHOH KJIHH-
Ka, MakKCHMAaJbHYIO TBEDJIOCTL JIE3BHSI C BS3-
KOCTbIO 00yXa. Kak MbI BUAUM, JpeBHEPYCCKHH
Ky3HEIl YCIEIHO CHPaBJsjCsd CO BCEMH 3THMH
TEXHHYECKHUMH TpeOGOBAHHSIMH, NPHUMEHAS TeX-

HOJIOTHK) HABADKH CTaJbHOTO JIE3BHS HA Ke-
JIE3HYIO OCHOBY KJIHHKAa C MOCIEIYIoieH Tep-

MHUeCKOH o6paboTkodl. [asi H3roroBieHus
JIE3BUST  IPHMEHSIIACh  BBICOKOYIJIEPOHCTAA
CTalb OJHOPOAHOro crpoeHus. CogepKaHue

yrjepoaa B Je3BHu pocrurano 0,8—0,99%.
OCHOBHBEIM DEKHMOM TepMHYECKOH 06paboT-
KH KOCBHl fIBJSIIACh TaK Ha3biBaeMas MATKas
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Puc. 62. ®opmMbl TapnyHOB
] — Bwmropon; 2 — Horropoa; 3 — Ilckos; 4, 5§ — Kuskan Fopa

3aKaJKa, T. €. OXJIAXK/ICHHEe HArpeToro H3Jeaus
B CIellHaJbHOH JXHIKOH Cpelle WJIH MOAOrpeTod
BoJie. Takol pexHM 3HAUHTEJbHO CHHXKaN
XPYOKOCTb MeTajsia, 4YTO OCOOEHHO BAaXHO B
kocax. IlogoGHoOli Tepmuueckoii o6paboTke
NIOJIBEPraJiich B MEPBYIO Ouepelib 1elbHOCTANb-
Hbleé KOCBHI, a TakK¥*e H KOCH C HaBapeHHbIMH
JIe3BUSIMU.

Bce u3yueHHble KOCbl, KpOMe PaHKOBEIKOH,
otHocsiTcsT K XI—XII BB. Kocwl IX—X BsB.,
KaK M cepIlbl, Mbl H3YYHTb He MOTJIH.

B 3akitoueHHe cJeyeT 3aMeTHTb, UTO TOHKO
paspaboTaHHasi MeXaHHUecKass W TepMHUeCKas
TCXHOJOTHS Oblia I[pUCYILA B OJHHAKOBOH
CTENEeHH KocaM H3 TOPOACKHX CJOEB U U3 jJepe-
BEHCKHX KYPraHOB.

ENMHCTBEHHBIM CIIELHAJH3HPOBAHHEIM OpY-
JHeM TpyJa CKOTOBOJla, H3rOTOBJABIIMMCS W3
»Kese3a, ObIH HOM HHUL B AJA CTPHUKKH

7
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oBe 1. [IpyKHHHBIX HOXKHHIL CPEAH ApeBHEpyC-
CKOro apXeoJIOrHYecKoTo MaTepHasia IpeicTaB-
JIeHO oueHb MHOro. Tak Kak JaHHBIH THII HOX-
HHL, KpOMe CTPIKKH OBell, IIHPOKO MpHME-
HSJICS B peMecJiax B ObiTy, 5 CAeNa noApos-
HOE TeXHOJIOTHUECKOe OITMCaHME HX B Hadaje
raaBm (cTp. 82).

W3 opyxusl APEBHEPYCCKOTO OXOTHHKA Ky3-
Hel W3COTOBJS cTpesibl, rapnyHbl. Crpesbl f
6yLy paccMaTpuBaTb B pasjelie ODYXHd, a
cefiyac OCTAHOBJIIOCH TOJIBKO Ha rapryHe.

° ?

TEXHHKA METAJIJIOOBPABOTHH

cTyns or konua 25 mM. Ha olonx uumgax
6bla oBHapyXeHa CIJOWL (eppHTHAsA CTPYK-
Typa. O6paseiy ¢ rapmyda Hosrop. kypr.-20

6L B3AT Ha JIE3BHH, OTCTYNs OT KoHUa 20 MM.

[Inud oGHapyxKuJ CJAeAyIOllee CTPOEHHE: B Ce-
pearHe, Tonmepex HmuHGa 1uia y3Kasg Nepexol-
Hast 30Ha (eppura c copburom. CBapouHHH
mop 3aMeTeH miaoxo. OpHa mNoJOBHHA IITHGAE
6uia ¢eppUTHasl, YHCTas OT MLIaka, Apyrad
Haxoimsiach B MeTacTaOMJIBHOM COCTOSTHHH H
ofHapyXujia MAaPTEHCHT H MapreHCHT c Tpo-

Puc. 63. Pr6oaoBHBIE CHACTH

1, 2, 3, — ocTpory; 4, 5§ — GJecHH;

B npesneit Pycu rapnyHB Obliy de-
PeHKOBble, OJHOUIMNHbBIE MJM  ABYUIHIHBIE
(puc. 62). ¥ HEKOTOPHIX rapuyHOB 4YepeHKH Ha
KOHILAX ObIH ¢ KpioukaMH. Takue rapnyHbl HE
BOHBAJIMCh B JPEBKO, a HAKJ4AbIBAJHUCh Ha €ro
KOHEI[ B COOTBETCTBEHHO CIleJIaHHbill BBIEM H
3aMaThiBaJKHCh mpocMosenHolt BepeBkoi. C Ta-
KM KpeIUIeHHeM TaplyH HaJIeXHO JepxKaJcd
Ha ApeBKe.

MHUKPOCTPYKTYPHOMY aHa/u3dy ObUIM TMOA-
BeprHyTbl jABa raprnyHa u3 HoBropomckux kyp-
ranoB (Hosrop. xypr.-19, -20). OGpasen c rap-
nysa Hosrop. xypr.-19 Gbul B3fIT Ha JIe3BHY,
orctynsi oT KoHIA 30 MM, W Ha 4epeHKe, OT-

6, & = KPIOUKY, 7 == PHOHLIA KPIOK

ocrutoM (puc. 64, 3). Ilepex Hamu HaBapka
crasnbHOrO Je3Hsi. Jlpyroe Jessue (rapuyH
JBYIIAMHBIA) ObUI0 BBIKOBAHO K3 eJesHolt
OCHOBBI rapnyHa. [apmyH 6blI TepMHUECKH OG-
paboTaH.

TakuMm o6pas3oM, H3 PacCMOTPEHHBIX ABYX
rapIyHOB OJHH OKa3a/cs [eJbHOXKEeJC3HbIN,
APYrofi — ¢ HaBapeHHbIM CTaJbHbIM JIE3BHEM.
TexHOJMOTHS H3rOTOBJIEHHUS] raphyHa JOBOJIbHO

mpocra, H NMOAPOOHO A ee ONHCEIBATh He GYHy.

B npesnedi Pycu cyllecTBOBaju IIOYTH BCe
H3BECTHBLIe B Hacrosiuiee Bpems (KOHEUHO, KPO-
Me [pPOMBICJIOBOH MeXaHH3HPOBAHHOH JOBIH)
cocoGBl JIOBJIH PBIOLI H OPYAHsS PbIGOIOBCTBA.



Puc. 64. MukpoCTpYKTypa

I— neasus koch, Kopaporo-2, cpapounsifl wos, yB, 200; 2—aessus kochl, HoRrop. kypr.-14, OTOXKeHHAS CTaah

(nepauT ¢ deppHTOM); 3 — aedpus rapayka Hoerop. kypr.-20, cranb, TEPMHYECKH 06paboTaHHasd (MapTeHCcHT),

yB. 200; ¢ — ne3sns Tonopa Homropor-15, cranb, Tepmudeckd o6ps6oraHHafdl (COpGMT sakaiku), yB. 200; & —

dessus aodora Kywmanckoe-1, cpapoumbl wor, yB., 100: 6 — nessHsa noaota Tepowoso-1, cTpykrypa Tep-
MHYeCKH 06paboTaHHOR CTa u, ys. 200
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Bosbluass uyacTb pHIGOJOBHBIX CHACTeH H3rO-
TOBJSJIaCh M3 MeTaJqqa, JTo ObliH pasHo-
06pa3HbiX GOopM H pasMepoB OCTPOrH (OAHO3Y-
Oble, ABYy3yObie, Tpe3yOble), KpPHOUKH (OJHOKO-
HeyHble, TPEXKOHEeUHble), GJecHbl, 0arpsl U PA
PasHOOGPA3HbIX KPIOUKOBUIHBIX IIpHCIIOcobIie-
HHi (puc. 63).

Cpea apXeoJIOTHUECKHX MaTepHaJioB PhIOO-
JIOBHBIE OpPYAHS 0COGeHHO MHOT0OOpasHO Tpes-
cTaBJeHbl B Haxojkax ¢ Kusxkeit [opel u He-
BHUb-I'opbi. Tosbko B KHEBECKOM HCTOPHUYECKOM
my3ee Haxoautrcs OGosee 100 pbiGOJOBHBIX
KPIOuKOB, 6osiee JecsiTKa OCTPOT, 6jeceH H T. A.

Bce OHHM H3TOTOBJSLIHCH M3 KeJse3a. MHKpoO-
CTPYKTYPHOE HCCJIeJOBaHHE OJHOrO KPIOYKa H
ogHo#t ocrporu (Kusxkan-12, -22) nokasano
Ha ocrpusix (eppurHoe cTpoeHHe. TexHOIOrH-
yeckasi CTOpPOHA M3rOTOBJIEHHST PbIGOJOBHBIX
OpyAHHE He BbI3bIBaeT 0cob0ro HHrepeca, OHa
OTpaHHYHBAETCS IPOCTHIMU Ky3HeUHBIMH Olle-
pPauHsIMH, KaK-TO: BBITSIXKKa, H3rHOBI, CBapka.
[IpaBaa, OCTpPHIO KPIOUKOB OKOHUYATEIbHYIO
GopMy ¥ OCTPOTY NPHAABAJH B XOJOLHOM CO-
CTOSIHHH, HO M 3/JeChb ONepauMH OrpaHHYHBa-
JIECh XOJIOJHOH pacKJeNKOH, HAKJelIOM H OIH-

JIOBKOH Ha TOUMJEe MM HaNHJbHUKOM, Dojee
BajKHa AJI51 HaC OpTaHU3alUOHHAs CTOPOHA pe-
mMecna. MaccoBocTh H3fenuit U OAHoOOpasHe
dbopM AOMKHBI GBHITH BbI3BATH CHELHANH3ALHI0
10 H3TOTOBJIEHHIO PBLIGOJOBHBIX MPUHAJJIENKHO-
creif. MBI C MOJHBLIM NPaBOM MOXKEM JOMYC-
THTb CyllecTBoBaHue B XI—XII BB. cnenuanu-
CTOB-KY3HEIIOB IO  BblfeNKe  PbIOOJOBHHX
cuacref, mono6Ho yaHukaMm XVI B.

McTopHs TeXHOJOTHH MPOH3BOACTBA CENLCKO-
X035HCTBEHHBIX M TIPOMBICIOBBIX OpPYAHH TpY-
Jla, U3yueHHasl Ha apXeoJOTHYeCKOM MaTepHa-
ge X—XIII BB., nokasbiBaeT HaMm BHICOKOe
pa3BHTHE TCXHHYECKOH KYJIbTYpbl [IpeBHEpYcC-
CKHX PEMECJEHHHKOB MO o6paboTke Keje3a H
CTaJIM, BJAJEBIIHX CJOKHEHITHMH oNepaluaMH
MeXaHHUECKOH H TepMHUecKoii 0OpabOTKH Me-
tanna. Hau6osee CHOKHBIMH H3JeNUAMH ObLIH
cepn H Koca. B TeXHHKe HX MPOM3BOJCTBA pyC-
CKHe Ky3Hellbl K XI B. JOCTHIVIH TaKOro COBep-
[IEHCTBA, YTO HX TEXHOJOTHS B HCTODHH pYyC-
CKOil MeTaJiioo6pabaTbiBaomlell MPOMBILLIEH-
HOCTH ocTajlach 06e3 H3MeHeHHH BIJIOTb A0
MOCJACAHET0 BPEMEHH, A0 HOBOH MAalIHHHOH
TeXHHKH.

raapa IxX

TEXHOQJIOTHUA TTPOU3BOJICTBA JIEPEBOCBJEJICYHBIX MHCTPYMEHTOB

OCHOBHBIM IMOJEJOYHBIM MaTepHaJoM B MHO-
roo6pa3HOM JIpPEBHEPYCCKOM XO3AHCTBE, TEXHH-
Ke H ObiTe 6bLT1O AepeBo. ['OpoacKue yKpere-
HHS H XHJIHLIA, CJayKeGHble H HHble NOCTPOH-
KH, TPaHCIOPTHBle CpPeAcTBa, MOCTBI H MOCTO-
Bble, MEXaHH3Mbl, CTAHKH (TOKapHble, TKankue
M p.) W MHOTHEe Opyaus Tpyaa, Mebejb H 10-
MalllHssg YTBapb,— BCE J€Jal0Ch H3 IepeBa.
Bnonne ecrecrBeHHO, uTOo §OJbIIOE 3HAUYCHHE B
SKH3HH JIPEBHEPYCCKOTO ueJIOBeKa HMeJ Jepe-
Boo61e/JouHblE HHCTpyMeHT. CHapsKas yMep-
1IEro B IMOTYCTOPOHHIOK XKHU3Hb, U3 KEJIe3HbIX
pelefl pOACTBEHHUKH B IIepPBYIO O4epelb KJa-
JIK B MOTHJIy HOX H TOIOP.

Bce ocHOBHBIE BHAB H (hOpMBI aepeBoobe-
JIOUHOTO HHCTPYMeHTa BBIPabOTAaNHCh yXKe B
IX—X BB. Tonopsl U MuJbl, AOJOTA H CBepJa,
CKOGeIH H CTaMecKd TpHoOpesH B 3TO BpeMs
Haubosee paluMoOHANbHble (OPMBI H C TaKOH
KOHCTPYKUMEH IPOCYLIECTBOBAJH BIJIOTH [0
XX crogerus.

TexHosorMuecKOMy H3yUYeHHID HAMH ObLIH
IOABEPTrHYThl HaHOO/Jee MaccOBble BHIH Aepe-

poo6ieslounblX opyaui Tpyna. K uuciay no-
CIefHUX § OTHOIUY TONOPBI, A0JIOTa, TecJa,
ckoGeJid, MHJBbI, CBepJia, CTAMECKH, TOKapHble
peslibl, MOJIOTKH-IBO3joaepbl. Ilomumo nepe-
YUCJIEHHBIX OpyJau#l Tpyha npu obpaboTke Je-
peBa TpebOOBAJUCh B OTPOMHBIX KOJHYECTBAX
TBO3/JH, 3aKJENKH H pPa3HoOOOpasHBIE Kpenex-
Hble CKOOBI /ISl COeTHHCHHUSl NEepeBSHHBIX Ya-
cTedl Mexny cobof. DTH BHIAB H3JIeJHH HaMH
Takke OyIyT pacCMOTPEHHL.

[fepefinem Ttenepb K H3YYEHHIO
BHJA OPYAHH B OTAEJBHOCTH.

T onop — yHHBepcajbHOEe OpyaUe AJd pyb-
KH ¥ TeCKH JepeBa, He MeHee YacTo peMecleH-
HUKY H CMepAy TOIOp CAYKHJI U G0eBbIM Opy-
kHeM. B JpeBHEPYCCKHX NHCbMEHHBIX MaMAT-
HHKax TOIOp, KAK OpyAHe TPyAad, YIIOMHHAETCH
yalle MOA TEPMHHOM «COKHpPa» WJH <CeKbi-
pa»!. B npeBHeit Pycu cyuiecTrBoBand W HIH-
POKO IPUMEHSJINCL TONOpbl O0eBble (6oeBHe

KaxAaoro

', U. CpesHesckuit. ¥Yx cou, 1 Il

cTp. 460, 892,
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ToropukH). OHH OyAyT paccMOTpeHbl 0COB0 B
pasaese OpyKHS.

Tonop — cpaBHUTENBEHO 4YacTasi HAaXOAKa B
rOpOJCKHX M TOPOIULIEHCKHX CJOSiX, B Kypra-
HaX X MOTHJbHHKAX, XOTS TOMNOPBI BCTPEUAIOT-
csl ropasjlo pexe, 4eM, CKaxeM, HOXH. B 1mo-
rpeGeHHsiX OH BCTpedYaeTcsl KaK B MYKCKHX,
TAK H B JKEHCKHX, HO B MVKCKHX 4alle.

g

103

uyelt Tonopos. IlepBbiil THN, 06bIYHO HaHOOJIEE
MaCCHBHBIH M TsxkeJbii (cpeaunnit Bec 850 r) —
9TO IJIOTHHUKE Tomop. Bropo# TN Tonopa Go-
Jee jnerkuil (cpexnnufi Bec 700 r) — 31O OpYy-
ave crosisipa, GoHaapsi. OH Haufosee 4acTo
npEMeHsJICA # Kak 6GoeBoll Tomop. Tperuit Tun
tonopa GObuI Bcerga JecopyOHbM. K 3sTomy
THIY OTHOCATCH 4 KOJIYHbI.

Gem

Puc, 65, Tunel TOm>, 0B

[ — QTOTHHUNA;

JIpeBHEepYCCKHE TOMOp HMes OOJBLIOE pa3s-
nooOpasne ¢opm u pasmepon. A. A. Cnuubin,
knaccuhunupys zaxoiaku Hosropojckux Kyp-
raHop, pas6uBaeT BCe TOMOPHI Ha TPM THMal.
[TepBblii THII: TOMOPbl C BLIEMKOH H OIMyLIEH-
HBIM JI€3BHEM, BTOPOH THII — TOIMOPBLI C IIHPO-
KHM CHMMETPHUHBIM JIC3BHEM H TPETHH THIl —
TONOPBI Y3KHE, npsimMble (puc. 66 u 66). A cun-
Talo, 9TO MAAHHYI KJacCH(HKAIHIO TONOPOB
MOXHO MPHHSTHL NEJHKOM, TeM Oojiee 4To OHA
cornacyercst ¢ (hYHKIIHOHAJBbHON CHENHaau3a-

1'A. A, Cnuustn. Kyprausl C.-IlerepSyprexoi
ry6 B packonkax Hsamonckoro. CII6., 1896, crp. 3l.

2 —7c10 19pHO-COHNAPHKIH, J == feCO “yOHbIf

TeppuropHanbHO MO THIAM TONOPBI OJHO-
pOAHbl. B HOBropoickux semasx X Ha Kues-
[HMHe, Ha 3amaje H Ha BOCTOKe PycH Mbl
BCTpEUAEeM COBEPIIEHHO OJHHAKOBble (DOPMBI H
pa3Mmepbl. Haunbojiee MaccOBHIM THIIOM SIBJISICT-
Csl MepBBIH, T. €. IIOTHHYKH. M3 nccaTh apesHe-
pPYCCKHX TOMOPOB Ha JOJIO 3TOrG THIA MpPH-
XOAHuTCH 7—8 TONOPOB,

Pyuykn y Tomopa JAesaJiHCh JAepPeBSIHHbIE,
npsiMble. B cedeHHH OHH dalle Bcero Oblin
KPYIJIBIMH, HHOraa oBaJibHbIMH. J[lpeBHepyc-
CKHH TOIOp He MMeJj mjockoro ofyxa (momos-
HOrO COBpeMeHHOMY) H He Mor ObiTb
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Puc. 66. Tonopw

HCII0JIb30BAH JOMNOJHHTENbHO B KayecTBe yaap-
HOTO OpyaHsA (3abHMBaHue TBO3JeH, yAapel IO
J0JI0TY H T. A.). Koagdununent nosesnoro peii-
CTBHfl JIPEBHEPYCCKHX TOIMOPOB, O BBIYHCIIE-
Huto B. A. JKenurosckoro, kojeGaJjcs B npe-
nfenax ot 0,8 no 0,973, 1. e. mouru npubanxa-
fAcb K eauHune!. ¥Yron 3aocTpeHHs JI€3BHS
Tonopa (yros pe3anust) paBHaicsa 20—25°
I'B. A. Xeaxurosckui Opoaonds TOmopa...

Ilo Tpacce nepBoit ouepenu MOCKOBCKOro METpPONOJIH-
Tena. JI., 1936, ctp. 147.

Ilepexon oT mo3AHENBSKOBCKOIO BTY/IbYATO-
ro TOMOpa K MPOYLIHOMY ApEBHEPYCCKOMY TO-

[IOpy € ONyUEeHHOH OOpPOAKOH IMIPOHCXOAHA B

teuenne IX B. B X B. B OCHOBHOM BBIpa6aThl-
BacTCsl yxKe (QopMa Tomopa, Koropas OmiTyer
Ha Pycu B mnpojosKeHHe HECKOJbKHX BEKOB.
B XI—XIII BB. oHa H3MeHSeTCA JHIUIL B OT-
HEJIbHBIX 3JIeMeHTax (OpMbl 1O JIHHHH YJyy-
LIeHHST KOHCTPYKIIHH.

Texnonornuecky Hayuyeno 6bio 28 Tomopos
¢ 17 apxeonoruuecKHx MaMsITHHKOB. M3 Hux
24 rtomopa OBIIH MOJABEPTHYThl MeTaJsuiorpadu-
yeckoMy anaansy. Ulnugpn nenanuch ua npo-
MOJbHOM HJIH TONEPEYHOM CEYEHHH JIe3BHH, a
Ha TpeXx TONOpax OHH ObIK cueNaHbl Ha Ma-
KPOCTPYKTYPHOE CTDPOEHHE TI0 BCEMY IIPOMOJIb-
HOMY cevyeHH10 tomopa (puc. 67). PasHooGpa-
3H€ TEeXHOJIOTHH HabJI01aeTCsi B H3TOTOBJEHUH
caMoro Tesa TONOpa M PpeXyIled yacTH
JIC3BHSI.

CHava/la OIHIIEM TeXHOJIOTHIO H3rOTOBJe-
HHS1 Teja Tomopa. BuelmlHHE ocMOTp oumiueH-
HbIX OT P>KABYHHBI TOIIOPOB H TPH IPO/I0JLHBIX
LUIHpa HAa MAKPOCTPYKTYPY BHISIBUJIH [Ba TeX-
HOJIOTHYECKHX MpHEMA. :

[TepBbifi mpreM aHasoOruyeH ¢ COBPeMEHHBIM
CIOCOOOM  KYCTapHOTO H3TOTOBJICHHSI TOMOpA.
ITpenBapuTeIbHO BBIKOBAHHYIO MOJIOCY Cruba-
JIH B CepeIHHE Ha IKeJe3HOM BKJajbllle
(onpaBKe), CoONpHKacalolHecs TOJOBHHKH CBa-
pHBanu (MoJyvyaJHCh MpPOyHIHHA U 00yX), 3a-
TEM BbITATHBAJH Je3BHe H o6GpaGaTblBau
ocTpHe,

Bropoii nmpueM 3akmiouasica B CIEAYIOLIEM.
[IpenBapuTeslbHO BLIKOBAHHYIO TOJIOCY Ha Of-
HOM KOHIle crufaju Ha BKJajblllle, MECTO CO-
OPHKOCHOBEHHSI COTHYTOrO KOHIIA C IOJIOCOM
CBapHBaJH (MoJyvyajHCh MPOYIIHHA H 0OGyX).
M3 nppyroro KoHIa BBITSICHBAJH JIe3BHE H 00-
pafaTelBajH OCTpHE. DTOT MPHEM BCTPEUYEH Ha
tonopax u3 Hosropona, Ilpunanoxss, Bnagu-
MHDPCKHX U ['HE3MOBCKHX KypraHOB.

DBosiee cyiokHBI ObLIM ONEpalHK H3TOTOBJIE-
HHA pexyllefl yactu Je3pus. Meraasorpads-
YEeCKHH aHaau3 22 Je3BHH OOHapyXKHJ JBe
CTPYKTYPHBIE cXeMbl CTpoeHus (puc. 68) L

HaBapka craibpHOro Jie3aBus Ha eJes-
HYIl0O oOCHOBYy ujaH B Hee. O6HapyXeHo Ha
14 ob6pasnax.

b. UlenbHocranpHoe se3BHe. OGHapyKeHo

Ha ceMH oOpaslax.

! Tlogpo6Groe onucanMe Kamxaoro InuiHda B OTAENb-
HOCTH CM. B OPHIOMEHHH Ha cTp. 234.
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ARGAG
B

B
LEE A

Puc. 67. Pacnonoxkenne mangoB Ha HCCAEAOBaHHBIX TOMOpaXx
17,8, 16, 22 — Ilpu-
lFaruno; 17 — Ctep¥enckoe

1, 2 — Hoeropoxn 3 — Crapas Pasaun; 4, §, 6, 15 — Hosropoaexue xkyprauu: 7, 8
79 — Knsxas TCopa;

Aax0XKCKHe Kyprane; 9 — MOXOBCKHA MOTrHABHHK: [0 — Kyprauwol y ¢
12 — gypranu y c. Bumenkn; /3 — [log6010TbeBCKHA MOTHABHRMK; /4 — MAaKCHMOBCKHE
18 — BaapuMmpcKHe KYprasbl:

T
QA

rOpoxHmLe:
MOrHABbHHK; 17 — THe3ZOBCKHe KYDraubi;
20 — kyprannl y ¢, Kpusen; 2] — xypranw v Jloroicka

Kpome Toro, o6HapymxeH OIMH TOMOp < ITono6Hol TexHosOrvel u3roToBjeHo 64 9%
1eJIbHOXKEJIE3HBIM JIE3BUEM TCIOPOB U3 OOLIero 4Hcja HaMH H3Y4YEeHHBIX.
HMrak, nepen Hamu omnsitb THOHYHASI JpeBHe- Takast TeXHOJIOTHsT H3TOTOBJIEHHsST TONOpa
pycCKasi TeXHOJIOFHS KaueCTBEHHOTO M3MEJHS — IO ONepalyusM INpoTeKaJa B CJaefyollem Io-
COUeTaHHE »Keje3a H CTajH, YeM JOCTHIaJsach

psKe.
BA3KOCTb Tejla TOmepa, TBepAOCTb JIe3BHA WU B onucbiBaeMO#i HAMH TEXHOJOTHH TEJIO TO-

1IODA H3TOTOBJIAIOCH JIO TIEDBOMY BADHAHTY.

CTOMKOCTb OCTDHSL.
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-1 omepauus. 3aroToBKa KeJje3Horo Opycka
pecoM 750 r u cranbHOro 6pycka BecoM 150 T.

2-a onepanus. BrITskKa KeJe3HOH 3aro-
TOBKH.

xoBckoi-1, CrepxeHckoe-2, BuuleHku-2) u y
CeMH 3K3eMIIISIPOB BBapeHa B XKEJE3HYIO OCHO-
By Tonopos (Hosropoa-16, Pssanb-5, Hosrop.
kypr.-3, Ilpuianomxbe-6,-7, MakcuMOBCKHH-2,

L/ ]

/4

o 0 2 Jmmx

Puc. 68. TexHoMOrHuYeCKas CXeMa TOIOPOB
Hagapka craabHoro aeasus: ! — Hosropoa-15: 2 — Hosropon-16: 3 — Pa3anp-5 4 — Hoarop. xypr.-4: § — Hosrop. xypr.-3; 6 — Hoarop.

xypr.-6; 7 — I[Ipuaanoxkee-§;, 8§ — INpuaagoxwe-7; 9 — MoxosckHii-1

10 — aruno-1;

17 — Crepxenckoe-2; /2 — Bumenku-2; /3 — Maken-

MO8cKHA-2; ]4 — [ToaBonoTee-2. LleabHoctanbuoe AeisHe: /5 — Hosrop. kypr.-5: 16 — Ilpuaanoxee-4: 17 — I'heanono-5; /8 — Baagumup-8;
19 — Kunman-9; 20 — Kpusen-2; 2/ — bopucoso-{. Xene3noz aezsue: 22 — [Ipwianoxbe

3-a onepauus., CrubaHue Ha KeJe3HOH
OIpaBKe,

4-s onepauus. Cpapka.

5-1 omepauusi. BriTs:kka Je3BHs.

6-1 omepauud. BuiTsxkka cTanbHOH Je3bl AJIA
HaBaPKH.

7-s1 onepauus. HaBapka crajbHOR Je3HL.

M3 14 uccienoBaHHBIX Je3BUH Ha ceMH 06-
pasmax CcrajbHas Jesa — [oJgoca  (3KaJo)
fbl1a HaBapeHa Ha XeJe3Hylo ocHoBy (Hos-

ropoa-15, I'aruno-1, Hosrop. kpyr.-4,-6. Mo-

[Ton6osoTbe-2). TexHoNOrHYECKOe pasiHyHe
MEXy STHMH ABYMS BHJIAMH HaBapKu HeGOJb-
oe. B mepBoM cJiyuae 3a0CTPeHHOE XKeJ€3HOR
Jie3BHe BCTABJASJIM B JKeJOOOK Ha CrallbHO#
HaBapKe, CBapHBAaJH H pPacKoBbIBaJIH. Bo BTO-
pOM cJyyYae B JKEJE3HOM Je3BHHM IIPH CBapke
TeJla OCTABJSJIM HA KOHIE MNPOJOJbHYIO LIETb
(MckaoueHHe npexacraBiser Tomop Hosro-
pon-16), motomM ee pasBOAMJIH H 3arOHSNH B
Hee CTaJIbHYIO MOJIOCY — JIe3y, 3aTeM CBapHBa-
JU H packoBelBajsu (puc. 69).



TEXHGJOTHA TIPOU3BOACTBA AEPEBOOBJEJOYHBIX HHCTPYMEHTOB 107

8-9 omepauus. OKoHUATeJbHAs BBITSIXKKA
JIe3BHSL,

9-q omepauus. O6GTOUKa HepOBHOCTEH Ha TO-
mope.

10-1 onepanusa. Tepmuueckas o6paboTka.
Tepmuueckoil o6paboTke y GOJBLIMHCTBa TONO-
POB MOABEPrasoCh TOJBKO Je3BHe TOMNOpa.

W3 14 uccienoBaHHBIX TONOPOB ¢ HaBapeH-
HBIMH CTaJbHBIMH JIE3BHSIMH TE€PMHUYECKYIO 00-
paGoTky coxpanuian 12 sksemmiapos. Ha map-
TEHCHT H TPOOCTHT 3aKajJeHbl TOMOPH Pi-
3aHb-5, ['aruHo-1, BuilleHKH-2, Ha TPOOCTHT —
Moxosckoi-1, CrepxeHckoe-2, U CeMb TOIIO-
DOB COXpaHHWJIH CTPYKTypy cop6ura: HoBro-
poa-15,-16, Hosrop. kypr.-3, 4, [Ipunanoxbe-
7, Makcumonckuit-1, Ilon6osoree-2. Tomop
[Ipunanoxbe-6 3 norpeGeHUss ¢ TPYINOCOXKIKe-
HHEM HaxOJIHJICH B OTOXKEHHOM COCTOSIHHH.

11-s2 onmepauusa. OTTo4Ka JE3BHA.

Bropas CcTpyKTypHag cxema ¢ LEeJbHOCTAJb-
HbIMH JIE3BHSIMH TIpEJCTaBJieHa ceMblo TOIOpa-
MH C CeMH pa3HBLIX MaMATHHKOB !,

Merags 3THX TONOPOB — CTaJib HEOAHOPOA-
HOro CTpOeHHA. Kak Bcersa B cBApOYHOU CTAJNH
npu OOJBIIMX MacCax MeTaJljia nomnajaloTrcs H
(eppHTHBle Y4aCTKH, HO Ha JIE3BHH BO BCEX
ceMy ciayuasx Oblia cTafdb, Bee Tonoper coxpa-
HUJIY cjeabl TepMHYecKod o6paborku. JlesBue
oaHoro tonopa (bopucoBo-1) Haxoagunoch B
COCTOSIHHH TPOOCTHTA,
Kypr.-5, [lpunanoxoe-4, [HesgoBo-5, Buaju-
mup-3, Kuaxas-9, Kpuseu-2) Haxomguwsuch B
cocToAHHH copbuta. Tak xe KakK U B MHpeibl:
Ayulel cxeMe, TepMmudyeckoii of6paoTke mnon-
BEPrajiocb TOJILKO J1€3BHE TOINOpA; Te10 H 06yX
OCTaBaJINCb B HCXOAHOM, BS3KOM COCTOSTHHH.

Ecnu y Tomopos ¢ HaBapHBIM Jie3BHEM 06yX
B OCHOBHOM JeJiaJjics NepBbIM MpHUEMOM, T. .
¢ nmepernboM B cepeHHE NOJOCH, TO Y 3THX
TOTIOPOB B YETHIPEX CAy4afAX H3 CeMH 00yX H3-
FOTOBJIAJICST BTOPBLIM NIPHEMOM, T. €. C H3THOOM
MOJOCHl Ha KOHIE, [03TOMY JIe3BHE TOIopa
nosnydyaJioch 6e3 CBapOYHOro LIBa,

TexHosorua UeJbHOCTANBHBIX TONOPOB Ha-
MITOTO TPOLUE CBAPHBLIX, H MOSTOMY OCTAHABJIH-
BaThbCsl HA HeH MBI He 6yaeM,

HakoHeu, ynoMmsHy o6 sK3eMmssipe Tomopa,
€IMHCTBEHHOM H3 22 H3YYECHHBIX HaMH, KOTO-
PbIH OKasaJicd CleJaHHBIM INEeJHKOM H3 XKeJeza
(Ilpunagoxne-b). Inuna tomopa 170 MM, Iuu-
puna JesBuss 70 mMm. Ina TomopoB sToro Tuna

! Tloapo6roe cnucanne xammgoro wauda B OTAE]b-
HOCTH CM. B TIDHIOKEHHH na crp. 238,

a ocranbHeie (Hosrop.

JUTHHA YKOpOUeHa, 4TO H MOXKHO OOBSICHHTH
MOJHLIM CTAYHBAHHEM HaBapeHHOH CTaJbHOH
JIe3bl.

PaccMoTpenue CTPYKTYp MeTaqna 22 1peBHe-
PyCCKHX TOMOPOB [OKaszajgo Ham, uto 2l
TONOP HMeJ cTajabHble sespus. [IpaBna, xave-
CTBO 3THX JI€3BHH OUCHBb
pazHoo0pasHO:  TYT  MbI
BCTpeyaeM KakK BBICOKOYT-
nepomdcTyio cradb (I'nes-
10B0-5, MaKkcHMOBCKHH-2),
TAK H MaJoyTJepoaAHCTYIO
craab  (Hosrop. Kypr.-4,
[Mpunanoxbe-7, Kpuben-2),
HO TeM He MeHee BCE€ OHH
(xpome Hosrp. kypr.-6)
OblIH TOABEPrHYTHl TEPMH-
yecKoH o6palboTKe, B pe-
3yJbTATEC 4Yero IOJYYHJH
TBEPJOE, CTOUKOe, a CJelo-
BATEJbHO H OCTpPOe JIe3BHE
NpH BSI3KOM TeJe, uTo yBe-
JHYHBAJO IPOYHOCThL TOIO-
pa W nosblllano ero pado-
Yue KayecTsa.

OCHOBHEIM TexHOJIOTHYe-
CKHM IPHEMOM H3TOTOBJE-
HHSl TOINOPA, MOJHOCTbIO OT-
BEUAIOUMIUM  TEeXHHYECKHM
VCIOBHSIM 3TOTO  OPYJIHA,
OblJ1a HaBapka <CTAJbHOTO
JIe3BHS Ha JKeJIe3HYI0 OCHO-
By. JTa TeXHOJIOTHH H3ro-
TOBJIEHHS] TOIIOpPa COXpPaHH-
Jlach B PYCCKOH TeXHHKe
BioTh A0 XX B. Ho Hapsa-
Ay C 3THM H3TOTOBJISJIUCH H
LeJbHOCTAJIbHEIE TONODLL.

BDosbiost  naTEpEC  AN1A
HCTOPHH OBJIAJIeHHs JipeBHe-
PYCCKHX KY3HELOB CTaJblO
NPENCTABJACT TepMHUYECKad

Puc. 69,
CTPYKTYypa,

Maxpo-
ne3BHA

obpaborka TomopoB. I3 Tonopa ms [lpuna-
19 Tepmuyecku o6pabBoTan- ﬂo““i‘," K PTanoB.
HbIX  JIe3BHH 13 HMeroT B
CTPYKTYPY  copOuTa, TpH

HMCIOT CTPYKTYPY TPOOCTHTAa M TPH HMEIOT
CTPYKTYPY MapTeHCHTa H TPOOCTHTa. Kak u3-
BECTHO, TOIIOp OTHOCHTCH K Y/JAapHO-pexyUlUM
OpYAHAIM TPyAa, U HMEHHO COPOHMT H TPOOCTHT
HaWIyYlIiM 006pa3oM OTBEYAKOT TEXHHUECKUM
YCJIOBHsIM 3TOTO Opyaus. CopOHUT Bojiee BCEro
M3 BCEX MeTacTaOHJIbHBIX CTPYKTYp (T. e Tep-
MHYeCKH 00pabOoTaHHBIX) IPOTHBOCTOHT YAap-
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HOH Harpyske, HO B TO XKe BpeMs H obnapaet
OTHOCHTEJBLHO BBICOKOH TBepIAOCTbIO, a CJeNO-
BATEJbHO H PEXKYLUIHMH CBOHCTBaMH. TPOOCTHT
TakKe coBMellaer B cebe 3TH KauecCTBa.
JlpeBHEpPYCCKHl Ky3Hell He CNyyaiHO IMOJY-
YyHJ Ha JEe3BHAX H3TOTOBJIEHHBIX HM TOMOPOB
3TH CTPYKTYphl, K60 OH 3HAJ, 4TO 3aKajeHHOe
Ha MapTeHCHT Jie3BHe Oyaer oueHb XPYIKHM H
OCTpHE TOmopa OLICTPO HAYHET KPOUIMTHCS. Hu

1}

Puc. 70, ®opMb EOJOT

OfMH TOmOp M3 19 He HMeN MapTEHCHTHOH
CTPYKTYPHL

OcHoBHBIM crioco6oM TepMHyeckodt 06paboT-
KW TOMOPOB Obina 3akanka ¢ oTmyckom. Ha
tpex Ttonopax (Hosropon-15, -16, Crepixen-
ckoe-2) Oblia TpHMCHeHa Msrkas 3akajka.
BOAbUIKHHCTBO TOMNOPOB IIOJIYYHJIO TakK Ha3bl-
BAEMYI0 MECTHYKO TepMHUuecKyw o6palboTKy,
T. €. y TONOpPa 3aKaJHBajOCh TOJbKO JIE3BHE,
a ofyx U TeJO B OXJaKAawlylo XHIAKOCTb HE
MIOTPYKAJTHCh.

OnxcanHasd HaMM TeXHHKa XapakTepHa YxKe
jJs. TOMOpoB X B. H COXpPaHWIachk B TaKOM
BHJIE B MOCJIEAyKIlee BpeMsl. DTy TeXHOJOTHIO
MMEIOT TOMOPbl H3 TOPOACKHX CJIOEB H JApPY-
JKHHHBIX KyPraHoB, a TaKKe H U3 [epeBeHCKHX
kypranoB XI—XII BB.

JLOJOTO — UHCTPYMEHT Jasi  A0J10/eHus]
MasoB H pasHEIX BbleMOB B jepeBe. JlpeBHe-
pYCCKHe [0J0Ta H3BECTHbI ABYX THIIOB: IIPO-

TEXHHKA METAJIJIOOBPABOTHH

ctble H BTyabuaTele (puc. 70). Cpenu apxeo-
JIOTHYECKOr0 MaTepHana Mbl HX YaCTO BCTPeYaeM
Ha BCeX MaMsATHHKaxXx. THO TOPOCTBHIX [OJOT
npeacTaBisier  co60ff  LeJbHBIH — MeTaslJHye-
CKHH 4YeTHIpEXTPaHHBIH CTEpXKEeHb, ¢ Je3BHEM
Ha OJHOM KOHIle H O0yXoM Ha Apyrom. THm
BTYJIBYATBIX — 3TO 6OJiee KOPOTKHH UeThIpex-
TpaHHBI#l CTEPXKEHb ¢ JIe3BHEM Ha ONHOM KOH-
e H BTYJKOH Ha ApYTOM KOHIle, B KOTOpPYIO
BCTABJsETCH J€pPeBSHHBIH 00yX —
pykositb. IlpocThie p0/IOTa  H3rO-
TOBJISJIHCh [JIST Y3KUX [1a30B, IHH-
prHa ux Jessuil Koze6iercs or 9
o 16 ™M, BryapdaTtble J0J0T4d
BCErJa MACCHBHBI, CpelHsAs LIHPHHA
Je3BHH OKoJ0 25 MM.
Kouncrpykuus je3Buil y OOMbLIKH-
CTBA [PEBHEPYCCKHX JOJIOT @HaJjo-
rHYHa COBpEMEHHOH W INo Qopme
HauboJee palHOHaJbHA AT JONO-
Jgenus nepepa. CKOUIGHHBIA Yrol
7e3BHs ¢ HEMHOro  OTTAHYTOH
KHApyXH pexyllei rpaHbio MNO3BO-
JsieT TpH NoaOJeHUH jaepeBa NOTY-
yuTH OAHY CTOPOHY CPe3aHHOH, a

Apyryto — BMsTOH. [T10THHK H CTO-
JAp B paboTe Bceria J0J0TO A€p-

JKUT  CKOLIEHHOH  CTOPOHOH  BO
BHYyTpb Nasza, Osarojaps 4deMy
CTeHKH ToJyyalorcs — Cpe3aHHbIE,
poBuble, a ne BMsaTpe, CpenHul

yTOJ 3aTOYKH JIe3BHS PaBeH 20—25°.

[IpocTeie f0J0TA PacHpOCTPaHEHH  moBCe-
MECTHO M BCTPEYaloTCsl OYeHb 4acTo. Bryspda-
Tble Berpeuatorcst pexxe. OHH H3BECTHBl Ha
ropoauiie Kusxas Topa, PalikoBellkoM, B
[Ton6GosoTbeBckoM, MaKCHMOBCKOM H ApYTHX
MOTHJIbHHKAX.

TexHONOTHIECKOMY H3YyUeHHIO OblLix MOJBEpPr-
HYTHI CéMb MPOCTHIX M [SATb BTYJbUATHIX AO-
aor. O6pasupl aasi  MeTasnorpaduIeckoro
anann3a Gpanuch ¢ jespuil. Llnugbl aenanuch
Ha IPOAONBHOM HJIH [OMEPEYHOM CEUEHHH JIed-
us1 (puc. 71).

TexuosiorHio 06OMX BHAOB J0J0T pasbepeM
OTI€JIbHO.

Tonora npocrbie. CTpykTypa wwnHdoB' Ha
Je3BHSIX JIOJOT [I0Kasaja, uTo IMepei HaMH
OMfiTh, KAK M BO BCEX KAUYeCTBCHHBIX U3JEIHAX,
coelHHEHHe ABYX METAJJOB — XKeJje3a u CTajH.

i TTogpo6Hoe omMcanHe Kamxaoro miuda B OTAIb-
HOCTH CM. B NpwioxeHun Ha crp. 238. ‘
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4-q omepauusi. CBapka.

Ha Kese3nyio OCHOBY — CTepXeHb J10J0Ta —
5-s1  omepauusi. (OKOHYATEJbHAsT BBITOUKA

HaBapHBaeTcs cranbHoe JiedBHe (pHc. 72). Tex-

HOJIOTHS H3TOTOBJICHHS 3THX JOJOT Toomlepa-  Jie3BHs.
IIHOHHO pa3fessiercsl Ha Clefyollue 3Tallbi: 6-1 omepauust. TepMmuueckas 006paboTKa.
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Puc. 71. Pacnoaosenvne mAHPOB Ha HCCAEIOBAHHBIX JONOTAX

I — Ho3sropon; 2 — Crapas Pasanb; 3, 4 — Kuaxaa I'opa: 5 — Kyumanckoe ropoguiue; 6 — Bk,
7 — PafikoBenkoe ropoiuiue: &, ¢ — I[1og60A0TbeBCKHA MOrHABHHK; [0 — Kyprausl y jaep. Tepiouo-
BO: J] — MAKCHMOBCKHHA MOTHABHMK: [2 — JIIZHHCKHHA MOTHJIBHHK

M3 miectu crajibHBIX JIe3BHH NATb HaXOAH-
JIUCb B TepMHUeCKH 00pabOTAHHOM COCTOSIHHH,
JlBa Jsie3BHsi 3akajeHbl Ha MapreHcur (KHs-
kan-10, Kymmanckoe-1), ogHo (Paiiku-5) —
Ha MapTEHCHT W TPOOCTUT, OJHO Je3BHe

l-s1 omepauusi. 3aroTOBKa :Keje3a Ha CTep-
JKEeHb M CTajJIM Ha Jie3BHe (IO Becy).

2-1 onepauus. DBrITSIXKKa 2Kejqe3HOH 3aro-
TOBKH B CTEpKeHb H0JI0TA.

3-51 omepaiusl. BBIKOB CTaJbHOH HaBapKH.
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(Hoeropoa-20) — Ha  TPOOCTHT  ®  OAHO
(Buiuxk-5) — Ha COpOMT.

7-s1 omepauusi. 3aTOUKa JIE3BHS.

[lepefiieM K BTYJIbUaTbIM fH0J0TaM. B KOH-
CTPYKTHBHOM BBINOJIHEHHH 3THX JOJOT HMeercs
aBa Bapuanta. Josora Ilop6osnorbe-3,-4,
MaxkcumoBekuit-3, Jlgaunckuii-1 umeror BTYJ-
Ky, KPyIVIyi0 B CeUeHHH, HaBapeHHYIO Ha cTep-
xenb poaorta. /[lojoro Teprwowoso-1 u BCe

\
2

q
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2-s1 omepauus. PacmunolluBaHue XKejesa B
NPSIMOYTOJIBHBIR JTHCT TOJNIIMHOH B 4—5 MM H
pa3MepoM, COOTBETCTBYIOLIHM AJIHHE BTYJIKH H
pasBepTKe AuaMerpa C HANYCKOM JJIsI CBAapKH.

3-s1 onepauus. Maru6 B TpyOKy Ha onpaske.
IIToB aJs1 cBapKH /[esaeTcsl BHAaXJeCT.

4-q onepauusi. CBapxka.

KoBKa CTajJbHOTO CTEPXKHSI COCTOHT H3
oyeHb MPOCTHIX KYy3HeYHBbIX omepauud. Hcxon-

10

2 mr

o

Puc. 72. TexHoJorHueckas ¢XeMma joJaot

Hanaprd cradpbHoro Jgesaus: / — Hosropon-20: 2 — Pasavb-6; 4 — Knsawar-10; § — Kywmmauckoe-1
6— Bum-5; 7 — Paiiki-5¢ /0 — Teprowo3o-1. LlessrocTanbubie ne3Bia: § — [oadoaotbe-3; 9 — Ioxn-
60n0Tbe-1: /] — Makcumozckui-3; 12 — Jgaunckui-1. Xeneanoe aespue: 3 — Kngxaa-13

skseMmasipbl gosor ¢ Kuske# Topot u Paiiko-
BELIKOTO TOPOJMILA MMEKT BTYJKY MpsIMO-
YLOJBHOTO CEeYeHHs, BBHIKOBAHHYK HEIIOCDeA-
CTBEHHO H3 CaMOTo CTEp:KHSI JOJO0TA.

Bce uerwlpe nosioTa ¢ KPYIVIBIMH BTYJIKaMH
UMelT LEJbHOCTATbHbIE YEThIpeXTPaHHbIe CTeP-
JKHH, BBapeHHble B xeJe3Hble BTyJkH !. loso-
TO C UeThIPeXTPAaHHOH BBIKOBAHHON BTYJKOH
(TeprouioBo-1) HMeeT HaBapeHHOe CTajlbHOE
Je3BHe.

TexHOJOTHS H3rOTOBJEHUSI KPYIJIOBTYJbua-
TOrO J0JIOTA pasjensjach Ha TPH NpHeMa: us-
FOTOBJICHHE »KeJe3HOH BTYJKH, H3rOTOBJIEHHE
CTAJILHOTO CTep:KHs1 M cBapka ux. Haroromne-
HHe BTYJKH pa3lessloCh Ha Olepaluu:

1-1 omepanusi. 3aroToBKa Xejesa MO Becy.

I CTpyKTypHOTG aHanu3a Ha BTyJKax He NPOM3BO-
IHI0Ch, HO BCe OHHM HCOBITBIBANNCHL Ha HCKpy. DBesie
0B6HAPYKHBAIOCH Keae3o.

HBIM MaTepuajioM Gpajd BbICOKOYTJIEPOIHCTYIO
cradb ¢ cojepxaHueM yraepoaa ao 0,8%.
O6yxX cTepsHs BBIKOBBIBAJH B Kpyriylo Gon-
BAHKY, IJIOTHO BXOMSINYI0 BO BTYJKY. [locae
1arpeBa N0 CBapOYHOrO X*apa OAHOTO KOHIA
Tpy6KH M oOyxXxa CcTepXkKHfA, HX COEIMHANH H
CBApHBAJIH.

YV nonora TepromwoBo-I BTyJKa H3rOTOBJIS-
Jlach CJaeAVIOIIMM myTeM. DBepxHsisi IOJOBHHA
JKEJIE3HOIo MPSAMOYTOJBHOTO CTEPXKHS BBITATH-
BaJach B NPSIMOYTOJIbHYO ITACTHHY TOJUIHHOH
B 4,5 MM M mupuHo# B 150—170 mm. Ilocne
3TOTO BBITSIHYTYIO TIJIACTHHY CrHOajsd B NpAMO-
YTONBHYIO BTYJKY M CBapHBa/id B KOCOH CTHIK.
Ha Jespue HaBapHBaNu CTAJbHYIO Hacajky.

[OTOBble [0J0TA [IOJBEPTAJUCh TEPMHUYECKOH
o6paboTke.

Bce nsaTh HCCAeXOBAHHBIX HaMH JOJIOT CO-
XpaHHJIH TepMHyeckylo o6paboTky. OnHO 10-
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Joto OblJIO 3aKajieHo Ha MapTeHCHT (Makcu-
MoBcKui-3), aBa nonora (Ilopbonorne-3, Te-
PIOIIOBO-1) — Ha  MAapTEHCHT H TPOOCTHT H
aea jaonora (IlogGomotbe-4, JISAHHCKHH-])
JOULTA B COCTOSIHHH copOHTa.

[Tocnennesr onepaiyei 6bl1a 3aToykKa Jes-
BHSL.

Mrak, U3 BCeX HCCJAEJOBAHHBIX 12 npeBHe-
pycckux posoT 11 monor HMENTH CTrajbHble

K
i
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TONIOPOM, TOJBKO C TIOTNEPEYHbIM JIe3BHEM.
JlpeBHepyCCKHE MHCbMEHHble HNAMSTHHKH VIIO-
MuHalT Tecno yxe B XI B.! Tecna uyacrto
BCTpevaloTcsl TakKxke H CPeIH JPeBHEPYCCKOTO
apXeoJIOrMUECKOro MaTepHaJa,

MsBecTHnl aBa THna Teces. IlepBblfi THO — C
OOBIUHOH  FOPU3OHTAJBHOH  BTYJKOH-06YXOM,
BTOPO# THI C BepPTHKAJbHOH BTYJKOH — IIO-
no6Ho KeabTy (pHC. 73).

) lg CM

Puc. 73. dopMbI Tecea

TE€3BHST (4 HETBHOCTATIBHBIX H 7 HABAPEHHbIX),
u3 Hux 10 ne3Bui ObliM TepMuuyeckH oOpabo-
taHbl. [locne Tepmuyecko#r o6pabOTKU Ne3BUA
npuoOpeTany BBLICOKYIO TBEpAOCTb. MHKpPOTBEp-
npocte ponora ¢ Kusxkelt [opul mocturana 846
enunul no Buxkepcy. TBepnoe me3BHe ObLIO
OCTPO U CTOHKO.

JlpesHepyccKuil Ky3Hell yxe B 1X B. 3Mnu-
pAYecKHM NyTeM Bblpaborajn Haubojee paluo-
HaJbHYI0 (DOPMY H KOHCTPYKLHIO HHCTPYMEHTA,
KOTOpast /102KWJa M0 HAlUUX JHeHd H B HACTOs-
Ilee Bpems yrmoTpebnasieTcsl TJIOTHHKAMH H
CTONAPAMH.

Jlonota co CTaJbHBIMHU JIE3BUSIMH B OJHHA-
KOBOH crTemneHH OblIM pPacnpoCTPaHeHbl H B
ropole, u B nepeBHe. TeXHHKa H3rOTOBJIEHIS
JonoT oauHakoBa Kak Ans XIII B., tak u aas
X B.

Tecao-— HHCTPYMEHT AJ8 TpeABAPHUTEb-
HOrO rpy6oro BblAa/ib/HBaHUA B AepeBe pasHo-
00pasHbIX BbIEMOB (KOPBITO, uepmnak, 6J070,
MoJKa H T. 1M.) — no ¢opMe SIBJSIETCST TEM XKe

ST IpHMEPA TEXHOIOTHH APEBHEDYCCKOro
Tecaa OMHIIY 3K3eMILIAp H3 BiaadMHPCKHX
kypraHoB (Bnanumup-9). Tecio xopoluel co-
XpaHHocTH, 64ablIasi 4acTb IMOBEPXHOCTH II0-
KpbiTa okKajJuHoH. [sauna tecma 140 MM, WWIH-
puHa Je3Busa 70 mMm. Ha nessum Xopouo 3a-
MeTHA HaBapeHHas IUlacTHHA — Jje3a. [na
MeTa10TpaHueCKOro HCCAeA0BaHUs Obll B3ST
o6paser ¢ MPOAOJLHOIO CedeHHS Kpas Je3BHi.
Ha wmnude obHapyxuiaace oObluHasg cxema
HAaBapKH cranbHoro Jje3susd. Ha xesnesnyrw oc-
HOBY Tecsia Oblta HaBapeHa <CTaJbHas Je3a.
CpapouHblfi 0B cpeaHed yucToThl. CTpyKTYpa
HABAPEHHOH 4aCTH — NEPJHT ¢ (eppUTOM
(puc. 86, I). ConepxaHue yraepoaa no 0,59%.
[loBepXxHOCTL HaBapeHHOTO Je3BUS 00e3yrJepo-
XKeHa — CJeflbl [POAOJKHTEIbHOr0 npebbiBa-
HHSI B OrHe norpebajbHOrO KOCTpa.

[Tepen HaMH BBIPUCOBBLIBAETCS CJeAYIOLLAS
TEXHOJIOTHSI H3TOTOBJEHHs1 Tecaa, M3 xesesHoro

lI/I I/I CpesneBcruil. ¥x. cou, 1. III, erp. 952.
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6pycKa BBITSTHBAaeTCs mOJ0CA COOTBETCTBYIO-
Hlero pasmepa u usrubaercs B cepejHHe Ha
onpaBKe (mosiyyaeTcsi NPOYIIHHA H 06yx Tec-
sia). ComnpHKacalomuecs KOHIbI CBADHUBAIOT H
HEMHOrO paCKOBBIBAIOT B ILTOCKOCTH, IOMepey-
HOH HamnpaB/eHHIO o06yxa. bBepyr crambnyo
[I0JIOCY, HABApHMBAIOT HA KeJEe3HYI0 OCHOBY H
3aTeM JIE3BHIO NMPHAAIOT OKOHYATENbHYIO (Hop-
My. Ilocne sToro Tecio o6paGaThiBaercs Tep-
MHYECKH.

Puc. 74. Tecno ¢ ropoxuma Kuamas ['opa

Heckonbko mHasi Texwosormst Habmiogaercs
Ha Tecnaax ¢ Kusukeit Topwi!. JKenesnyw mo-
JIOCY COOTBETCTBYIOIIEH (OPMBl MeperntaioT
HaJiBOE Ha ONpaBKe M CBAPHBAIOT, KaK y TOIO-
pa. Ilociie 3TOro BHITATHBAIOT JIe3BHE H MOTOM
foBopavmkBaior ero va 90° (puc. 74). 3atem
HAYT OObIYHbie ONEPALMH H3TOTOBJICHUS pexy-
HIero Kpasi Jie3BHAl,

Texnonorus Tecna ¢ BeprukasbHOMN BTYJIKOH
HAaMHOTO IIpOlLE ONHCAaHHOH Bhile, YKejesHbli
GpyCOK BHITATHBAIOT B 10OJIOCY, Yy KOTOpOH oaHa
MOJIOBHHA paclUHpsieTcs A0 pasMepa, COOTBET-
CTBYIOIIETO pasBepTke Oyaymledl BTyJKH. 3a-
TEM Ha pore HAKOBAJBHH HJIH HAa CHEIHAJBHOM
BKMTAJbIIE  BBITATHBAIOT  BTYJKy. JleaBumio
MHOTAA NpHNaBaln KeloGYaTyl HJIH HHYIO
¢urypuyio dopwmy.

Meraorpaguueckomy aHaJIu3y Mbl 10O[-

! Kosneknur KTHM Ne 32368.

TEXHHKA METAJIJIOOBPABOTHH

BEpriM BTysbuaTOe Tecao ¢ Kusme#t [opwm
(Kusikas-11) 1. Tecso xopoued COXPaHHOCTH,
AnuHOM 100 MM W mIHpPHHOH JsesBHT 53 MM,
[llnud 6bu1 coenan Ha HOPOLOJILHOM CeueHHH
Jge3Buss. CTpykrypa minda mokasana TexHo-
JOTHIO TEMEHTALHH JE3BHA C [OCALYIOMIeH
TepMHyeckoli oGpabotkoir (puc. 86, 2). Crpyxk-
Typa HayrJIepOXKEHHOrO CJIOS — COPOHT (Tpo-
ocTHT). PeXum TepMuueckoi 006paboTKy —
3aKajKa ¢ OTNYCKOM.

Ckob6ean Ckobeap— HHCTPYMEHT AJf
CTpOTaHMs nepeBa nocie o6paGoTKH TOMOPOM.
[IpuMensieTcs Takke H A48 CAHpaHUS KOPHI ¢
OpegeH.

Cpenn apxeosornueckoro marteprana ckoGe-
JIH BCTPEYANOTCH NOBOJBHO yacro. OHU Halife- -

Wew

d

r' <

Puc. 75. dopmu cxobeneht

Hbl HeoaHOKpaTHO B Hosropoge 2, B Ilckoge 3,
B Kunese *, Ha Kusxeit Tope5, na Paiikosew-
KOM H BuuixckoMm ropoaumax $, na Capckom
ropopuiie 7, B UepHHroBckHX Kypranax® B
BSITHUCKOM Kyprane nox Mockso#l ¢, B Beiuro-

! Komrtekunn KTHUM Ne 32682.

2A. B. Apudxosckuit. Packonkn Ha Crasge
B Hosropoge. MUA, Ne 11, ctp. 146. Koanekmun I'UM,

#C. A. TapaxaHoBa, O NPOHCXOXICHHH H
BPeMEHH BO3HHKHOBEHHUS ITckoBa. KCHHMK,
soin. XXXV, crp. 26,

*M. K. Kaprep. 3emnsanka-macrepckas  Kues-
ckoro xynoxmuka XIII . KCUHMMK, XI, ctp. 12.

5 Konnekuuu KIHM.

¢ Konnexuun Hueruryra apxeonormn AH YCCP

i TUM.

"H. H. Dguur. Capcroe ropoxuite. Pocros,
1928, ctp. 24.

8B, A. Pu6axos. Hpernoctn Yeprurosa. MHA,
Ne 11, erp. 43.

A B. ApuuxoBckui.

Ilapuubiickue kypra-
Hel. MUA, Ne 7, crp. 79,
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poge! W JApyrux MmecraXx. B THCBMEHHBIX
HCTOYHHKAX CKOOeJNb YNOMHHAeTcss TOJBKO C
XVI B.

CkoOenu Oblid ABYX THIIOB:
OJTHOpYYHBIE.

JIBypyYHBI# NpeACTaBJAN COO0H HOXKEBHA-
HOe JIe3BHE C JBYMs [MONepeYHbIMH YepeHKaMH
Ha KOHIax Je3Bufl. Ha uyepeHKH HaleBalHCh

JBypyYlbElEe H

Cxobetb

78. PacnonoweHue 1aHGoB

Puc.
HA HCCAEJOBAaHHBIX cKOOEadX

!, 3 — Hosropoa: 2 — Kuwwan Topa; 4 — Pai-
KOBeUKoe ropoauine

AepeBSiHHbIe PYKOSATKA. KJIHHKH JIe3BHH ObLTH
ABYX BHAOB — JAyroo0pasHble H OpAMble (puc.
75 u 76). CpenHuit pasMep ckoOeJsi: LIMPHHA
KIHHKA JIe3BHA 35 MM, TOJIIHMHA CIHHKHA 3 MM,
paguyc jyru okojo 75 mM. [liuHa Jie3BHs M0
OKPYKHOCTH OKOJIO 210 MM. ¥Yros pesaHns He
npesbian 8—10°.

I TosxkeHok O630p apxeoJJOTHYECKOT0 H3Yy4Ye-
Hus gpesHero Buimropoaa. Apxeosoris, T. ITI, 1950,

erp. 64.

R Masenuanw nn anxendorud. Buin. 32
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OpnopyuHblii cKoOeab HMea ¢opMy HOXe-
BHJIHOH CKOOGBLI 3JHICOBUAHOH POPMBI C OTXO-
JIAMAM UYEPEHKOM 171 JEPEBSIHHOH pPYYKH
(puc. 77). MHe u3BECTHBl TPH 3K3eMIIAPa
nono6HOro cKobesst — nea ¢ Kusxed Topbl
onun ¢ JeBuub-Topbl !, Illnpuna KjAHHKa Je3-
Brs paBHa 18—20 MM, TO/IIKHA CIOIHHKH 3 MM,
LIHPHHA CKOGHl H55 MM.

Puc. 77. OpuopyuHbH cxoGelb

.

-
«

g 10

\ i

.30 MM

Puc. 79. TexHOJOTHYECKAs CXeMa
Je3BHi ckobenel

lHasapka crasbHoro JAe3spi: I — Hosropoa-22:
2 — Hosropoa-2l: 3 — Padkn-6 rxenesdoe Je3-
pue: ¢ — Ku Hxas-15

MHUKPOCTPYKTYPHOMY H3Y4YeHHIO OBUIH IOJ-
BEpPrHYTH 4eThlpe ABYpydHbX ckobens. [lliu-
¢Bt AesajuCh Ha [ONEPEYHOM CeYeHHH JIE3BHS
(puc. 78). Ha Tpex ofpasuax oOHapyxHnach
CTPYKTYpHAsl CXeMa HaBapKH CTaJbHOTC JIE3BHH
Ha JKeJe3HyI0 OCHOBY H OJHH ofpaser okasan-
csl IleJIbHOXKeJe3HbIl (pHC. 79).

TeXHONOTHST H3COTOBJICHAS PEXYUIUX JIE3BHH

I Koanexuun KI'MM,
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C HaBapKo# HaMH OMHCHIBANACH BHIIIE YIKe He-
CKOJIbKO pas, I03ToMy s He 6yay Ha Held
ocraHaBiauBaTbed. Ha Bcex 3k3emuspax CKo-
Henst co cranbHbIM JieaBueM (Hosropon-21,
-22, Paiiku-6) coxpaHWJack  TepMHYeCKas
obpaboTka. Besne cTpyKTypHOe COCTOSIHHE —
cop6HT.

Ckobesib ¢ Kusaxeii T'ope (Kusaxkas-15) B
MecTe B3sTHST ofpa3mna Aasd . HCCIeNOBaHHS

TEXHHEA METAJ/ITOOBPABOTHKH

rusg u3obpaxkeH cKoOellb COBEPIUEHHO aHao-
THYHOH (POpMBI !,

Jlnsi yucToro cTporaHus nepeBa, ocOGEHHO B
CTOJIIPHOM JeJie, B JApeBHeill Pycu cyiecTso-
BaJl CTONSAPHBIH cTpyr («HacTpyr»). OH
COCTOSI1 H3 J€PEBSIHHOH KOJIOJKH, B KOTOpPYIO
BCTABJIANIOCh H 3aKJHHHBAJIOCH METAJIHUECKOe
je3pue (puc. 80). Cpenn apXeonOruueckoro
MaTepHajia [0 Hac JAOLLIH TOJIBKO MeTaJllnye-
ckue Jie3Bust, [lono6Hble HHCTPYMEHTH! Hadije-

nono6Ho ckoGeno Horropon-22, 6nija HaBa-
peHa TOHKOH CTaJbHOH MOJOCOH H BIOCTEN-
CTBHH CTOYHJIaCh, OCTABHB TOJbKO MXKeJle3-
Hyto ocHoBy. [Ipu o6pa3oBaBliieMcs yrje 3a-
TOYKH KJHHKa B 10° xkeje3Hoe JeaBue pe3aTb
He OyJIerT.

Oco6eHHO HHTEpecHa B TeXHOJOTHH cKolensd
tTepMuueckasi obpaborka. [lo TexHHueckum yc-
JIOBHAM pabOThl H KOHCTPYKLUHH CKOOesns Tpe-
6yeTcss OTHYLIEHHOe JieaBHe. TpH TepMHYECKH
oOpaboTaHHbIX CKOOensl H3 YHCJA4 HaMH HC-
CJe/IOBAaHHBIX HMeJH COpPOMTHYIO (T. e. OTMY-
LIEHHYIO) CTPYKTYpy. PexxuM TepMHYecKOH
06paGOTKH HOBIOPOJCKHX cKoOeJeH — Msirkas
3aKaJjkKa.

JBypyunble ckoOenu ¢ HaBapeHHBIM CTaJb-
HBIM JI€3BHEM H OIMCAHHOH Bblllle (OPMOH,
KOHCTPYKUHEH H TeXHOJIOTHEH H3TOTOBJIEHHS 10~
SBHJIHCh B ApeBHed Pycu yxe B IX B. M mIpa-
MEHSIJIHCh PYCCKHMH IIOTHHKaMHM BIUIOTH JO
XX B. Ha mununariopax XVI ., B XKutuu Cep-

Hel Ha PaiikoBenkoM ropoauile ?, Ha Capckom
ropozuiie 3, ropoauulax I'yiazoBckoro paiioHa?
u 1D,

JlesBusi cTpyroB no ¢opme HaNoOMHHAKT
cko0end, HO OTJHYAKTCS OT HHX NPAMOTHHEH-
HOCTbIO JIe3BHsl, PaclOJOXKEHHEM YEPEHKOB H
MeHbIUHM pasMepoM. [liHHaA NpPSIMOro JIe3BHA
KosteGjyiercss or 75 mo 100 MM, IIMpPHHA KIHHKA
okoji0o 30 MM M TOJIIMHA CHHHKH 3 MM. Ue-
PEHKH Je3BHS cTpyra 0ojiee MacCHBHH, 4eMY
ckofeJisd, H pPacrnoJOKeHbl K IJIOCKOCTH CTpO-
raHHs BepTHKaJbHO (a y ckobesell uepeHKH
pacrnoJyio:KeHbl 10J OOJBILIHM HAaKJIOHOM), [MO-
TOMY 4TO HX TakK yJA0OHee BCTaBJSITL B KOJOI-
Ky H 3aKJIHHHUBATh.

0Kas3aJiCs  IEJbHOMXKEJNe3HbIM. JT0  MOMXKHO
I ‘ll ;i]
C I
L] )f
Puc. 80. CTtpyr mo nepeBy
00bACHUTD IIPOLOJKHTENbHOH KCIJ0aTa-
LHed HUHCTPYMeHTa, Yy KOTOpOro HaBapka,

'A. B. ApuuxoBcKHii. [IpeBHepycCcKHe MHHHA-
TIODHL KA4K WCTOPHYECKHH ucTOyHHK. MockBa, 1944,
crp. 185, “

2 Kosnexuur Hucrturyra apxeonorun AH YCCP.

32 J1. H 3Sawuur, Capckoe ropoauue, Pocros,
1928, cTp. 51

4 Koanekunn MM, Ne 42548, omucb 266/1078
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Hawmu Gbl1a mecsenoBana cTpykTypa ogHOro
Je3Bus — I'nazoB-5. Ha Hccrenosannom 06-
pasue oGHapyxuJaach TEXHOJOTHA HABapKH
CTaJbHOTO JIE3BHSI HA XKEJE3HYIO OCHOBY.

IMuna. TIlaia — uHCTpYMeHT mIst pa3pesa-
HHSI Ha 4YacCTH TBEPAOTo MpeaMera, HanpuMep
AepeBa, KOCTH, KaMHA. [IpeBHepycckue TIHCh-
MEHHBbIC HMCTOYHHKH YacTO YNOMHHAIOT IIHIY
N0 JEepeBYy.

Ilpu o6paboTke nepeBa mHia mNpHMeHsIach
TOJIBKO [JIs1 CTOJIIPHBIX M MEJKHX IJIOTHHUYHBIX
pabot. IlpH 71€c03aroToBKax H «JIEeCOMHJIEHHHY
Ao xoHila XVII B. npUMeHANCS HCKIIOUHTENBHO
tTonop '. JlockM Tecasiu,

JpeBHepyccKHe MBI GBIM ABYX BHIOB:
ABYpYYHble — THIIA JYYKOBBIX, OJHODYYHBIE —
THIAa HOXKOBOK. O6a BHAA B apxeoJIOTHUECKOM
MarepHaJle TOMOHI0JIbCKOIO TepHOJAa BCTpeye-
HBl HECKOJIBKO pas.

Cpept apXeo/OTHYECKHX KOJJIEKUHH Mbl Ha-
XOJIUM TOJIbKO MeTaJlIHuecKHe rosorHa. Jepe-
BSTHHBIC CTAaHKH M DYYKH IIHJ He COXPaHsIOTCH.
[Tosi0THA JIYYKOBEIX UM BCTPEUYEHB! HECKOJBLKO
pa3. Tpu sk3emmisipa HafifeHnl Ha Kuskeld
[ope ?. Opun u3 HEX Gbul HalifeH ueabiM. Q6-
JOMOK munbl Ha#igeH B Crapoit Jlagore 3. Ou
ABJSIETCA MOJIHOK aHaNOTHel nuiaaM ¢ KHsked
Iopel. Onun o6nomok naiimen B Crapodt Ps-
3anu ‘. OH TakxXe aHajioruyeH numiam ¢ Kus-
xeil T'opel. Eule 0610MKH HalineHsl Ha Pajiko-
BELKOM ropojuule ® 1 Bo Biagumupe 6.

ITosioTHO NMHJIBI, pacCYHTaHHOE Ha pACTSTH-
BaHMe B paMe, HMEJIO JOBOJIbHO 3HAYHTEJLHYIO
AnuHy. Hanpumep, uenoe mnosotHo musbl ¢
Kusixelt I'opbl umeer aauny 465 mm. Ha kon-
Uax MOJOTHO 3aKaHYUBAETCH KPYIJILIMH IIeT-
asamu. lupuHa nosiotHa pasua 14,6 mm. B mo-
JIOTHAX JIYYKOBBIX THJI MHTePecHa KOHCTPYKILHS
pexyiues yactd. OLHOCTOPOHHHE 3y6bs, BEICO-
TOH OKOJIO 1,6 MM, HMeIOT War BeJUYHHOH OT
6,3 mo 7,3 mMM. Yros saocrpenus 3yba THJBI

'M. A, Uefitaun,
Poccun. 1940,
UCTODHH JIECONHAbHOTO NPOM3BOACTBA B PoCCHH.
T. X,

2 Konnexunn UKM. Kowrerkunn KITHUM Ne C67005,
Ne C67006.

*B. U PaBaouukac. Crapas Jlagora.
KCHHMK, Bun. XI, 1945, ctp. 39; Crapas Jlagora.
Hspanne T'oc. myses sTHorpaguu, 1948, cTp. 83,

JlecHass MPOMLIIIEHHOCTD
crp. 32 IL I'. Tw6omupon. Us
U3,

* MMMK.  JlaGoparopus. ®omx Cr. Pssanu,
Cr. Pasans 394/49.
*B. K. Tonwapos PalikoBenkoe rOpojHle,

Kuer, 1950, cTp. 145.
8 H. H. Boponunu OGopoHHTEbHEE COODYIKEHUS
Baagumupa XII 5. MHUA 1. I1, c1p. 232.

paBen 90° (puc. 81). Ou 3aBHCHT OT BMma H
topMBL 3yGopesHOTo HHCTpyMeHTa. 3y6bsi HHJ
¢ Kusxeit T'opel, Cr. Psasanun u Cr. Jlagoru
Hape3ajiucb NpsIMOYTOJIbHbIMH HalHJIbHUKAMH,
YeM H OOYCIOBJIHBAJICS YTOJ 3a0CTpeHHs. 3aj-
HHH yrog sy6a koseGaercs okodo 16°, cieno-
BaTeNbHO yros pesauusi pasen 106°. Hlupuna
pexywe#n uyacru 3y6a, oHa e HaubGoubiias
TOJMUIKHA [IHJBL, KoJebjaercss okoJao 2,8 wmm.
Hsist Toro uro6el nuia npH pa6oTe Morjia CBO-
60/HO ABHraThecs B NPONHJIE M BhIGPACHBATH
OTHJIKH, HEOOXOAHMO YCJOBHe, MPH KOTOpPOM
TOJIILHHA NOJIOTHA Oblia Obl MEHblIe TOJILIHHEI

NN

Puc. 81. NMpodunn apesnepycckux nua

mponusaa. Jlag  3TOr0  NPUMEHSIOT  KOHMY-
HOCTb MOJIOTHA WJIH pa3Bod 3y6beB. [ pepHe-
PYCCKHA Ky3HEIl, H3rOTOBJAS MOJOTHO JIYYKO-
BBIX INIHJ, NPHUMEHHJ NepPBbIA BapHaHT, OH H3-
FOTOBHJI BCe IIOJIOTHO ITHJIBI KOHHYECKHM, T. €.
NpHJIa €My o CeYeHHIO KJIHHOBHIHYIO (opMy,
KIHHOM B CTOpOoHY 06yxa mogortHa. Q6J0MOK
nuabl U3 Crapodl Psisann gnumuoi 75 MM uMmeet
WHPHHY 14 MM. 3y6bs onHoctoponrue. [lar
3yObeB Okosl0 6,5 MM. lllupuna sy6a 2,8 mwm.
Yron pesanus 100°.

OmnncaHHass muia, Kak Ml yKe TOBOPHIIH,
ynoTpebJsiiach JHIIbL HATAHYTOR B paMe, HHAYE
OHa coruysach Obl H cjaoManack. EauHceTBeHno
BO3MOXKHBIM  HATS2KHBIM  NIPHCIOCOGJIEHHEM
Moryia GEITh JepeBsHHas pama. Ha npeeHepyc-
CKOH HKoHe «Uyno I'eoprus o 3mue um xuTHE
l'eoprusi», ornocamefics x xouny XIII B.—
Hayany XIV B.!, Ha kieiiMe H3006paxeHa ciie-
Ha, rae «cesrtoro I'eoprua nunomw TpyTth», Ha
nepessinnywo Il-o6pasnylo pamy B cepemune
HaTAHYTO MOJOTHO nuJbl, ONycKalouHecs BHU3
KOHIIbI PaMBbl CJYKAT PYKOATKAMH AJIS JepiKa-
HHs1 nHabl. JlepeBHHAsT paMa HECKOJBKO HHOK
(opMbl H306paXeHa Ha MHHHATIOPe [peBHe-
pycckoro xponorpajpa XVI B. Tam nox

[4 Dam
et o TS B

! Pyccruit mysedt. Jlenunrpan. 3an Ne 2.
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TEKCTOM «CBSITOTO HYeJIOBEKa IHJIOK MpeTpes !
H3oOpaXeHa IHIa C JYYKoOOpasHOH paMoii,
Ha KOHHIAX KOTOPOH HAaTSHYTO MOJIOTHO ITHJIBL
Koucrpykuusa pamsl nuasl B X—XIII BB., Be-
posiTHee Bcero, Oblia OUeHb NMOXO0XKa HA ITHJIBI,

o — —— .,

./”

TEXHHKA METAJIJIOOBPABOTHKH

’

Hnuna nonsorHa nuasl paBHa 390 mwm, Iu-
pHHa y pydYkHd 36 MM, ¥y KoHua 17 mm. [losor-
HO B CEUeHHH HMeeT KJIHHOOOpasHyio (Qopmy,
octpueM K 3y6y. Ero tonmuuHa y obyxa pae-
Ha 2,5 MM. 3y0Obsi pacnoyiOXeHBl [0 MPSIMOH

v,
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Puc, 82, [Tana nyukosas
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Ocm

Puc. 83. IMnra-HOXKOBKA

HKOHe H MHHHATIODE

H300paxKeHHbIE Ha
(puc. 82).
[TonoTHA JMpeBHEPYCCKHX HOMXOBOK HAHIEHBI
B HoBropone ? u Ha PafikoBeuxom ropoauiie 2.
Hosroponckuii sk3emmisip, natupyemsiii XI B.,
COXPAHHJICH IEeJTHKOM, 00JIOMAaH TOJbKO uepe-

HOK pyukn (puc. 83).

I Toc. 6uGanoreka um. Jlennna. Otgea pyronuced.
XpoHorpac E—202, muct. 196.

2 JTaBGopatopuas HWHUMK AH CCCP. Konaexkupn
Hosropoackoi 3KCHeIHIIHH.

s B. K. Touvapos.
Kues, 1950, ctp. 123,

Pafikopenkoe ropomguine.

JIHHHH. ¥ pYuKH TmoMoTHa 3y0 nuJbt Gonee
KPYMHBIH, K KOHIy ymenbllaercsi. Coorser-
CTBEHHO 3TOMY IIOCTElleHHO yMeHbllaercd H
war. ¥ caMoil pyukd mrar 3yba paBeH 5,5 Mwm,
a y KOHIla TOJIOTHA OH yiKe paBHAercs 4,5 MM.
3y6 paBHOOEADEHHDLIH, HMeeT BBICOTY Yy PYUKH
4,6 MM, y KoHIla nuawl 3,3 MM. Bcero Ha mo-
notHe 73 3y6a. 3y6bsl Muiwl pasBeneHbl. Pas-
BOL IBYCTOPDOHHHH W OJHOTHIIEH [0 BCeH IiH-
He nonortHa. [lIupuna pasBoza pasHa 3,5 MM.
OueHb HHTEpecHa ero 3akoHOMepHoCTL. [lep-
BBl 3y0 HaXOJAHTCH B INIOCKOCTH IHJbl, BTOPOH
OTBeJIeH BIPABO, TPETHH — BJIEBO, YeTBEPTHI
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ONATh B IJIOCKOCTH [HJBl, NATHIA — BIPaRBo,
IeCTOH — BJIEBO, CeAbMOH — B IIJIOCKOCTH INH-
Al ¥ T. 4. (puc. 84).

TexHHUECKH COBEpIIeHHa M 3aTO4Ka 3yOBeB;
06e rpaHH y NPAMOro 3y6a 3aToYeHb ¢ 0GEHX
CTOPOH, Y IIPABOrO M y JIeBOro 3y0ObeB TpaHH
34TOUEHBbl TOJbKO C OXHOH, BHeIUHeH CTOPOHBL
(nono6Ho cOBpeMeHHOH 3atouke). 3yObsi 3a-
TOUEeHbl TPEYrOJBHBLIM HANMJIbHHKOM, CJeMbI
KOTOPOro OUeHb XOPOLIO BHJHBI Ha Gonbliel

¢eppurHBIMM NoJlockaMd. Ha pexymylo rpanb
BHIXOJMJIH IJIOTHHIE CJI0H COpOHTa ¢ QPeppHTOM.
Ha puc. 163, 2 n3o6paxeHa CTpyKTypa OKOJO
pexyluefl rpaHy nojorHa. TemHble NOJNOCH —
cop6utr ¢ ¢eppurom. Ilepen HaMH PE3KO BbI-
paxeHHasi nojocyartas CTPYKTYypa.

Pszaub-7. [To cepennHe KJIMHOOGpasHOH (u-
rypel winda HAeT (eppuHTHasd noJdoca C lija-
KOBBIMH BKJIIo4eHHsIMH. K 60KaM OHa MJIaBHO
nepexoauT B (eppUT € HEPJHUTOM C COJEpKa-

Puc. 84. Jlessne HOBropoicKoH NHJbI-HOXOBKH

yacty 3y6beB. Ha Kejle3HbIi 4epEeHOK IHJIBI
HajCBaJacCh JiepeBsiHHasA DYKOATKA.

[lepen HaMH MUJa C BIOJHE COBEPILEHHBIM
KOHCTPYKTHBHO H palMOHAJbHBIM B paGoTe
nojoTHOM. Takoe YCTPOHCTBO HHJI MO JE€peBy
GBITYeT B TMPOMBILJIEHHOCTH H B HacTodllee
BpeMs.

Jlns BBISICHEHHS MeTaJjjla MHJ OT OOJIOMKOB
mojotred ¢ Kusxkeit Fopwm  (Kuskag-21) o
Crapoit Psizain (Pssanp-7) ObLiH B3SThHL 06-
paslibl HAa MeTaJ10rpadUuecKoe HCC/IENOBAHHE.
Mlindbl GBLIM CAENTaHBl Ha TOTIEPEYHOM Ceue-
yun nojored. CTpykrypa HMena cJjelyiouiee
CTpOEHHE.

Kusikaa-21. Baogab KIHHOOO6pasHOH (UTYDEL
nuuda MM IMPOKHE T0J10Ck copbHTa ¢ dep-
DUTOM, NepeMexaiolluecs ¢ Y3KHMH, UHCTO

HHMEM YTJIepola B HEKOTOPBIX MeCTax J0 0,7%.
Y camoll pexylleil TPaHH pacnojioXkKeHa 30HA
(beppuTa C MEPJIHTOM, OAHOOGpasHOroe CTpoe-
HEs, ¢ cogepxanmeMm yriepoga o 0,25%
(puc. 163, 3).

TakuM 06pa3oM, MBl BHAHM, YTO MaTepHa-
JOM TIHJ SBJSJIACh CTajb HEOJHOPOLHOrO
CTPOEHHS. :

TexHOJOTHSI H3[OTOBJEHHS W/ HHTEPECHA B
TOM OTHOILLEHHH, YTO 3Jechb, KpOMe Ky3HEUHBIX
onmepaluii (KOBKa IOJOTHA), OGOJBIIYIO JOJIO
BpEMEHH 3aHUMaeT xosofHas obpaborka (Ha-
peska 3y6beB). KysHeu B ropsueM COCTOSTHHH
MeTaJljla BHIKOBBIBAJ CTAJbHYIO IOJIOCY KIHHO-
06pa3HOro ceueHHs, AIHHOH 10 500 MM. Y ayu-
KOBLIX TIHJ Ha KOHIAX TOJOTHa OH 3arufain
meTVIM s KpelvleHHs NHJB B paMe, a y HO-
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2KOBKH BBHITATHBAJ YepeHOK. 3yObs Ha MOJOTHe
Hape3anquch HaNUJIbHHKOM B XOJOJHOM CO-
CTOSIHHH. BO3MOXHO, y HOMXOBKH OHM NpejBa-
puTeNbHO Ipy60 HapyGanuch 3y6uiom. Takum
o6pasom, mepej HaMH THIHYHAs cJecapHast
06paGoTka, Tpefyouias 0co60ro . HHCTPYMEH-
Ta H IpHUCNOCOG/JeHHH (HAMHILHUKH, CTAHOK
AN AEPKAHHA NHAB H T. 1.).

[lunbl penanucs w3 cranm ¢ mocaeayouedt
TEPMHYECKOH 00paboTKOH (MArkKas 3akajka
HJTH 3aKaJlka C OTIYyCKOM Ha COpOHT).

KOHCTPYKIHA [OJIOTHA JIyY4KOBBIX IHJ C
OJHOCTOPOHHHM 3y0OM, CyAs 1O apXeoJormye-
CKHM, HaM H3BECTHHIM MaTepHasjaM, [0SB-
agercs B IX B. (Crapas Jlagora) u Guryer
no XIIT B. B XIIT B. TakHe NOJOTHAZ BHIXOAAT

Jem
J

' A

Puc. 85. Munxa no xocrtw

u3 ynorpebsenua. B sto Bpems nosotHa Jayd-
KOBBIX MHJI H3FOTOBJASIOTCA C JABYCTOPOHHUM
3y6oM, c pasBoaoM, HamoxoGue HOBTOPOJCKOH
HOXOBKH. [T0JIOTHO MOAO6HOH JNYYKOBOMN MHIEL
6bL10 HalifieHo B Hosropose B ciosx XIV B. !

JIOBO/IbHO WHPOKO MpHMeHsLIH NHJAY B IpEB-
Hel PycH m Kocrepesn. Xopouuit obpaser
MWIbI 0 KOCTH HaineH B Crapo#t Pssapu 2.
Ha ixeneswom kombne 6b1 Hanmsan Ha6op
KOCTepe3a, COCTOSIBUIMH M3 TPeX MHCTPYMEHTOB.
[TonnocThio coxpanuaach TOMBKO THIKA. DTO —
MaJIEHbKOE MOJIOTHO, JIMHON 62 MM, HIHPHHOH
15 MM u Toamuuoit 0,8—1 MM (puc. 85). Ha
ONHOM KOHIIE HMEETCsl KPYIJIOE OTBEepCTHE, KO-
TOPBIM NHJIa HaJeTa Ha KOJIBIO, ApYroil KOHeIl
JIaBHO 3aKpyrJleH M, BO3MOXKHO, Gbl1 OCTPO
3aroden. Tlwiky nepxanu onwoii pyko#t y
KOJbLA M JBHXEHHEM K cebe IPOHU3BOLMIIH
MPONMJT HJIM TIPOpe3.

Ceepao. CBepso — HHCTPYMEHT A H3ro-
TOBJICHUS! KPYIJIbIX OTBEPCTHEH B Aepese. [l pesme-

! Komnekuun THM,
2 HMUMK AH CCCP. JlaBopatopust, donae Crapas
Pasans 49/870.

PYCCKHE MHCbMEeHHble HCTOYHHKHM YIOMHHAWOT
yxe B XI B. cBep.10 XKaK JepeBooGIeNOuHBLH
HHCTPYMEHT.

B npeBHepycckoM apxeosormuecKoM Mare-
pHayie cBepJia BCTPEYAIOTCS JOBOJBHO 4YacTo.
OcoGeHHO MHOro HaxOZAT HX B TOPOJACKHX H
TOPOIHINEHCKHX cyosiX. Bce gpesHepycckue
CBEpJIa MOApA3Ae/sIoTCs Ha Ba THHa: 1) crmu-
panbHble — cBepesib, 6ypaB H 2)  J1OKKOBHJ-
Hble  (MEpPOBHIHBIE) — HAAPb  (pHC. 87).
CnupanbHble cBepjia B JAHaMeTpe KoJiebaJuch
OT 6 10 2| MM M COOTBETCTBEHHO MO J/IMHE OT
100 o 370 mMm. HaBepxy crepeHb oKaHuH-
BaJICsi TOPH3OHTAJIBHOA BTYJKOH WJIH DACIIIO-
HIEHHbIM 4YepeHKOM. Bce wu3BecTHble MHe chu-
palbHeie cBepna (Gosee 30 3k3eMmspos)
HMEIOT NpaByIO CIHpaJb peXyliell TpaHy,T. e,
IpH CBEPJCHHH IUIOTHHK Bpalllajl CBEpJo [0
YaCOBOH CTPe/IKe (KAK H B HACTOAIIce BpeMs).
IlepoBuanble cBepsia menajuch B OCHOBHOM
Ang Gobiux orBepetHi (puc. 88). ITo awma-
METPY OTBepPCTHA OHHM KoseGanuch or 14 o
26 MM H COOTBETCTBEHHO NO JuHHEe or 170 (e
320 mM. HaBepxy crepxenn CBepJia IepexoJHuT
B IIHPOKO paCIUIIOUIEHHBIH YepeHOK.

TeXHOJIOTHUECKOMY H3YYEHHIO Obliu nojg-
BEPTHYTHl JBa CBepJa (CnupajbHOE M mepo-
BHAHOE), KOTOpBIE NI0KA3aJH THIHYHBIC TEXHO-
JIOTHYECKHEe CXeMbl IIPOH3BOJCTBA CBEpJI.

TexHosiornsi cnupasneHOro cBepJa H3ydeHa
Ha cBepse ¢ 00JOMaHHBIM CTepxkKHeM u3 Hop-
ropofa (Hosropoa-23). Uro6er He pa3py-
HIaTh PEXKYULYI0 4acTb CBEpJa, OOJOMOK 6bin
NOABEPTHYT MOC/]AE OYHCTKH OT P3KABUHHBI IPO-
AOJIKHTEJbHOMY TpaBJeHHIO B 509 -Ho#t cep-
HOH KkucJsioTe. TpaBjeHHe OYeHb XOPOLIO BHs-
BHJIO BHEILHIOID MaKpOCTPYKTYpy ofpasia.
Bronp Bcefl pexyineir rpanu CIIHpaJHu peslia
liy1a TeMHas I0J10ca — MO0JI0Ca CTaJbHOH Ha-
Bapkd. OcTanbHast 4acTh CHOHPAJH U COXPAHHUB-
ITHACA CTepXKEHb HMMEJH OYeHb BOJOKHHCTOE
CTPOEHHE CBETJIOKODHUHEBOTO ILBera. ST0 —
Kenesnas ocHoBa cBepaa. llnud, cnenaummi
y obsioMa cTepXkHs, Aan (eppuTHOE CTpoeHHe,
YTO H NOATBEPIHJIO HalLIe I[PEINOJOXEeHHE O
pPAa3JIHYHH B MeTaJljle JIe3BHA U OCHOBEHL.

Ilepen wamm BbIpHCOBBIBaeTcs ciefyiomias
TEXHOJIOTHSI HM3TOTOBJICHHS CBepJa:

1-1 onepanus. U3 Kene3HOH 3aroTOBKM Bhi-
TATHBAETCA CTepXeHb COOTBETCTBYIOLIEro pas-
Mepa.

2-1 onepauus. Omun KOHel BBITSTHBANCH B
mosiocy (¢ COOTBETCTBYIOIIUMH  (hOpMaMu —
AJIS BTYJIKH) H 3aru6ascsi Ha KPYIVIO# omlpaBKe.



Pruc. 86. Mukpoctpykrypa

4 — acssus Tecla, Baaanmup-9, otoxmennas craib {uepaut c deppurom), ys. 100; 2 — ne3pusa wryJbuaTOro

recia, Knaxas-11, nementanus, yp. 100; 3 — Je3Bus nepoBHAHOrO csepaa, Kuakas-17, cBapownmit wom, yB.

100: 4 — neasus pe3ua, Psa3ane-8, craib, TepMudeckM o06pafoTaMHas (MapTeHCHT M TPOOCTHT), yB. 200;
5 — neapun pesaka, dennmeso-4, cralb, TepMUYECKH 06pa6oTanHad (MapTeHCHT M TPOOCTHT), yB. 200



10

3-s1 onepanus. CBapHBaeTcsi BTyJKa.

4-71 onepauus. Ha npyrom koHne nenaercs
3aTOTOBKA CTEPIKHS [OJ CBAPOYHLIH OB,

5-51 omepanusi. BEIKOBBIBaeTCst CTaIbHON 6py-
COK JJISI HABADKH HAa CTEpIKEHb.

6-s1 onepanus. Csapka.

TEXHHKA METATJTOOBPABOTKU

TexHonorus mepoBHAHOrO cBepia H3yueHa
Ha sxsemmisipe ¢ Kusixe#t Topet (Kusixkas-17).
Hlnaud 6vL1 cmeman Ha NOTNEPEYHOM CeueHHH B
CepelHHe JONaTKU-1¢3BHsL. CTPYKTypa ILiuga
HMena caepyloiyio cxeMmy (puc. 89): B cepe-
JHHe I1Ja noJjoca ¢peppura, no 6oKkaM — Haga-

Puc. 87. Ceepaa no xepesy

I — 4 — criupanbHLe,

7-11 onepanus. BhITSIKKA HaBapeHHOro KOH-
Ia B JIONATKy TPEYroapHOH (GOpMH C TaKHM
pacyeroM, 4TOGH CrajbHasi HaBapKa BbILUIA
Ha OIHY H3 GOKOBBIX TpaHei.

8-s1 onepanusi. Bbirn6 JonaTku no CIIHpaJH
Ha 180° (ecTh cBepsa ¢ ABORHBIM oGopoToMm,
T. € Ha 360°). Tpawb craabHO# HaBapku
MOMKHA HAXOJAHTBCS BIEPE/IH.

9-1 omepanus. OGTOYKAa Ha TOUHJIBHOM
KpyTy.
10-1  onepauusi. TepMmuueckas oGpaboTrKa

CIHPaJbHOrO KOHIA.
11-1 onepauus. OTTouka Jie3BHST M noJH-
POBKa.

& — 7 — nerosujHule

PEHHBIE IIOJMIOCHI; CTPYKTYPHOE COCTOSIHEE TI0-
J10C — TpoocTHT. Ha pue. 86, 3 uzoGpaesn
Nepexos OoT (QeppUTHOH MOOCHI K TPOOCTHTY.
IIBbI Mexkmy KenesHOH OCHOBOH H CrabHOM
HAaBAPKOH OYeHb YHCTHIE,

[lepen Hamu onarb TexHOJIOTHSA HaBapKH -
CTaJbHOro Je3BHs — nepa. Marorosnenne pe-
POBHAHOrO cBepjia 00Jie€ MPOCTOE, YeM CIH-
panbHOro. Ha 3Ke/esHblii KOHel cTeprxHS GulH
HaBapeHbl ABe (HJIH OJHA, COTHyTad BIBOE)
CTaJIbHble ITACTHHBI, NOCJC Yero JIE3BHIO NpH-
AaJIH  JIOXKKOBHAHYIO (OPMY M TepMHYeCKH
oGpa6oraJH,

Tak BBHIPDHCOBBIBACTCA TEXHONOTHS H3TOTOB-
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JIEHHSl CBepJi, KoTopble B apeBHeil Pycn K X B.
y»Ke BbIpaboranu BCe OCHOBHBIE KOHCTDYKTHB-
HBIE H TexXHOoJIorHuyeckde 3jeMeHTH., Kak oTMe-
YeHO BHINIE, BCE JpeBHEpPYCCKHE KYy3HELBl H3ro-
TOBJISIIH CIIUPaJbHBIC CBepJia TOJbKO C [IPaBLIM
BpallleHHEM.

TokapHBe pe3lb 10 aepesBy. Bo-
IpoC O TOKAPHOM CTaHKe [0 JEpPEeBy B JADEB-
Heii Pycu 10 rocjaeqHero BpeMeHH OCTaBaJCs
cnopubiM. b. A. PribakoB B kHH-
re «Pewvecso apesneii Pycu»
paspellaeT ero IOJOXKUTEJbHO H
yCTaHABJAUBAET HaJH4YHe TOKap-
HOrO CTaHKa [0 JepeBy i
XII—XIII BB. W nmo KOCTH 1Jis
X B.! IlocneBoeHHBle DPAacCKOIIKH
A. B. Apuuxosckoro B lHosro-
poje IMO3BOJISIIOT 3TOT BOIPOC
paspeliuTh GoJjiee HCYEPIBIBAIO-
uie. JlepeBsikHble H3JGJNHS M3
MECTHBIX MOPOJ APEBEeCHHBl, BHI-
TOYEHHble HA TOKAPHOM CTaHKe,
IIMPOKO [pEeJCTaBJIeHE B CJOAX
X B.—CaMbIX J[ApPEBHHX CJOfIX
Hosropoga. CienoBaTesibHO, TO-
KapHas TMPOJAVKIHA  I103BOJISIET
YCTAaHOBHTb HaJHUMe B [IpPEBHEH
Pycu TokapHoro cranka mo pge-
peBy yxxe B X B. KakoBo e
6BII0  YCTPOHCTBO TOKapHOro
CTaHKa? ApxeoJIOTHUECKOro Mma-
TepUana JJsi pa3pelieHusl 3TOro
BOIIpoca noxka Hetr. Ho psia npy-
TMX JaHHBbIX TI03BOJIsiIeT HaM
HaMeTHTb XOTs Obl O6LwHi 00-
JIMK JIPEBHEPYCCKOTO TOKAapHOro
CTaHKa.

Cpeau MHOIOYHCJIEHHBIX (par-
MEHTOB JI€peBSHHOH TOUYEHOH IO-

Puc. 88. Jles-  cypn BeTpewalorcas  OGJIOMKH
zgﬁone&%';‘jff gar, JuaMenpom cabiite 400 MM 2,
Hosropon ~ ALJIS H3rOTOBJ/IEHHS NOLOGHBIX H3-

JeaHi TpeOYIOTCs MOIIHbIE CTaH-
KH H OCTpble WHCTpYMeHThl, Cpean 3THorpadu-
YeCKOro MaTepHuaJsia H3BeCcTHBl JABa HauboJee
MPOCTBIX BHAAa TOKAPHBIX CTaHKOB. [lepBbId
BHJ — 3TO CTAHOK C DYUHBIM JIYYKOBBIM TNpH-
BoJIOM. [lomoGHBIE CTAaHKH MOXKHO BHJETh €UIE
B HacTosillee BpeMs B YaCOBBIX MaCTEPCKHX.

'B. A, Pum6axkor. Pemecto apesuef Pycu.
M.—JI, Han-Bo AH CCCP, 1948, crp. 412.

2 Konsekumn THM Ne 82582, ommen 1143 (48-144,
48-160, 48—325 u 1. n.).

BTopo#i BUA — 3TO CTAHKH ¢ HOXHbIM HPHBO-
10M — npyxKuuueie. Oud umeor  GO0JbIIHY,
yeM y JYYKOBBIX, XOJ IPHBOJHOH BEpPEBKH H
6OBIIYIO MOLIHOCTb. BBHITOUHTL JAEPEBSHHYIO
yamy Jguamerpom B 400 MM Ha py4HOM
JAYYKOBOM CTaHKe €iBa JH BO3MoxHo. [laB-
JEeHHe pe3aHus, Cco3gaBaeMoe pe3yoM  Ha
GoaBanke guamerpom B 400 MM, Tpebyer
OKPY2KHOTO VCHJHS, KOTOpPOe JAAaTh DPYYHBIM
HPUBOJOM Ha HECKONbKO 0B0pPOTOB OGOJIBAHKH
HEBO3MOXKHO. JTO0 TOBOPUT O TOM, UTO B JAPEB-
He#t Pycu 6plin cpas-
HUTEIbHO MOLLHBIE TO-
KapHble cTaHkKH. Hau-
0oJiee NPOCTHIM CTaH-
KOM MOTr OBITb TOKap-
HblI CTAHOK C HOMX-
HBIM  TNIPUBOJOM OT
npy»xuHel. [Ipy>KHHOH
MorJsia OBITb yInpyrast
JKepAb, MpPHUKpPEIJICH-
Hasg  TOPHU30HTAJBHO
OJlHUM KOHUOM K IIO-
TOJIKY MacTepPCKOH.
[Mogobuere CTaHKH
NPUMEHSIIH  PYCCKHe
kycrapy B XIX B.!
CTaHKH peJaJjiuch Le-
JIUKOM H3 JiepeBa, 3a
HCKJIIOUEHHEM ocedt
LEHTDPOB MeEpegHeH U
safHey HabKH.

He MeHee BaKHBIM HCTOUHHKOM IO HCTOPHH
TOKApHOTrO Jesa sIBJSIeTCS] TOKAapHbIH HHCTPY-
MEHT — TOKapHble P € 3 1L bl. Cpelin JApeBHepycC-
CKOr0 apXeoJIOTHUECKOTO MaTepuajia OHH IIpei-
CTaBJIEHbl JOBOJIBHO IIHPOKO. JIJI BBHITOYKH
HNOJIBIX  H3AeJHH — IOCYyAbl — HeoO6XOAUMO
HMeTh [IBa BHMJa DE3LOB: OJMH — JJISl HAPYXK-
HOH OOTOYKM H JApYyroit — anas BHYTpeHHEH
BLITOUKU. B HacTosimiee BpeMsi JJsi 3TOrO MpH-
MEHSIIOT IIOCKYIO CTaMeCKy M (UrypHBIH pe-
3el, — Kplouok.  Oco6eHHO  MHOTOYHCJEHHb
CpenH HaxodOoK ¢(urypuble pesipl, CTamecok
BCTPEUEHO MeHblIe. JTO OObACHAETCS TeM, UTO
OOJILLUIMHCTBO HX HMEJIH B KODPPO3HPOBAHHOM
COCTOSITHMH BHJ HEONDPCACIHMOIO KEJIS3HOTO
CTEPXKHSI U CYHTAJHUCH apXeoJOraMH 3KeJe3HBIM
IIPeJMETOM HeoIlpee/eHHOro Ha3Hauenus, ®u-
TYPHBIC pe3Hbl MPEeACTABJEHBl HECKOJbKHMH
BUJAaMHU H MHOKECTBOM pa3MepoOB.

Puc. 8Y. TexHonoruveckas
cXeMa Je3BHA  CBepaa,
Knawxasn-17

U Tpyapl KOMMCCHH HO  HOGIEI0BaHHUIO KycTapuoil
npoMeiniesHocty B Poccuu, Boin, XI, ctp. 192.
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B apxeoJsiorHuecko#fl JjuTeparype MoA00HbIE
pesIbl 4acTo MPHHATO HA3bIBATH JOXKKAPKaMH.
1o omu6oyHo. COOGCTBEHHO JOXKKADKH HMEIOT
onpenenenHHylo ¢opMy M TJaBHOE pasMep
(puc. 90). OHH BeTpeyaroTcsl elle B JIbSIKOB-
ckoe Bpems, B [IV—V BB. H. 3.! Takue xXe
JNoXKapkd Mbl Haxogum W B XII—XIII BB,
nanpumep Ha Kuskei ope?

'

Puc, 90. Jloxkapka

H3oBpaxeHHble Ha pHC. 91 MHCTPpYMEHTHl —
TOKapHblEe pe3libl.

IlpaBna, HeGosblIMe peslibl HHOTAA MOTJIH
YIOTPeOJsATECH ¥ MPH H3TOTOBJEHHH ACPEBSH-
HOH HOCYABI OT PYKHY (HanpHMep: JepeBsIHHbIE
oBafibHbEle 6iiona, deprnakH, (pHrypHble COCy-
Jbl H T. T.), HO OCHOBHOE HPHMEHEHHE 3TOTO
HHCTPYMEHTa OblIO Ha TOKapHOM CTaHKe.

Pe3upl A751 BHelllHeH OOTOUKH MMeIOT BHI
OOBIKHOBEHHBIX CTAMECOK C NPAMBIM HJIH KO-
coiM JespueM. Hlupuna se3Bust KojeOJeTcs oT
10 no 20 mm.

Pesupl aj1 BHYTpPEeHHeH BBITOUKH I[IPEACTaB-
Jenbl asymst Buaamu. IlepBwi#t  BHA — 3TO
. OOBIUHbIE Pe3lbl ¢ KPIOUKOOODAa3HbIM Jie3BHEM
v npsiMbiM uepeHKoM. Ilo pgnuHe 3TH pe3llbl
BapbHpyloTest oT 1256 mo 300 MM, no wWIHpHHE
Jae3pusi — or 15 g0 25 MM. Pesubt ¢ AJHHHBIM
YePEHKOM DACcCUHTaHbl Ha BBITOUKY OOJbIIHX
cocymoB ¢ TJAy6OKHM BbleMoM. Bropoift BHI
pe3loB HMeeT YAJHHEHHOe MpfMOe Jie3BHe C

1T, H TpetbsikoB. K HCTODHH IJI¢MEH BepX-
Hero [lopoaxesi. MUA, Ne 5, ctp. 62.
2 Komteknuug KI'MUM N B-806.
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3arHYTBIM Ha KOHIE si3blkoM Ha 180°. Maccus-
HbI} YePEHOK OTXOJUT OT JIe3BHA BBEpX MOJ YI-
JoMm B 45°. Takoi pesen mssecren u3 Crapoi
Psizanu ! u Kysuenosckoro ropojuiia? (pHc.
92).

Merassorpaduuecku ObLIO H3YYEHO IIECTh
pe3loB, W3 HHX /ABAa — JJ5 BHEIIHEH OOTOYKH
(Hosrop. kypr.-18, Bmuxk-4) u deTblpe — 75
BHyTpeHHeH BhHITOuKH (Psasanb-8, Kusxkasn-l4,
FnazoB-6, Paifiku-7). lllnuds Ha cramecKax
JIeJaJUCh Ha [IONEpPeyHOM CeUYeHHMH CTepXKHA
ge3pust (puc. 93). lllaudbel Ha BHYTPEHHHX
pesnax fAejajJHCh Ha MOMEpeyHoM paspese ca-
MOTO JIe3BHA.

Ha mectn nccnenoBaHHBIX pesnax o0Hapy-
KHJUCh TPH CTPYKTYPHBIX CXEMHl (pHC. 943,

A. CBapka JIe3BHSI H3 HECKOJIbKHUX CTaJIbHbIX
U KeJge3HbIXx mojoc. OOHapyXeHa Ha peslec
roponuny; I'nasoBckoro padiona ([yiasos-6).

b. HaBapka Ha XeJle3HYI0O OCHOBY CTallb-
HOM mojsiockl. O6HapyeHa Ha ABYX pesiax.

B. llemenrauus xenesnoro Jje3Busi. (OHa-
pyxeHa Ha pe3ue -¢ Kusxke#i Topwr (Kus-
Kas-14).

Kpome Toro, Ha aByx pesuax WIHGL LajlH
OJTHOPOMHYIO (DEPPHTHYIO CTPYKTYPY.

MEHorocJofiHBIH pe3ell-KpoUoK OblT CBapeH
H3 JBYX CTaJbHbIX H TPeX KeJe3HbIX MOJIOC.
Ha pexyiuiyio rpaHb pe3la BHXOAHJA CTalb-
Hast mojoca. [locore CBapkH MHOTOCJOHHOIO
naxKeTa Je3BHe ObLIO BUEpHE 3aTOYEHO, 3aTeM
COTHYTO Ha OMNpaBKe M OKOHYATEJIbHO OTTOYe-
HO. 3areM ero TepMHUeCKH obHpaboraJi.

TeXHOJMOTHST H3TOTOBJIEHHSI CTAMECKH C Ha-
BAPHBIM JIE3BBHEM [OBOJBHO IIPOCTa, W Ha HeH
MBI OCTAHABJHBATbCA He OyAeM.

TexHONOTHSI H3TOTOBJIEHHS pe3lla-Kprouka ¢
HABapHBIM JE3BHEM MpOTeKasa B CJjeAylolleM
nopsinke. M3 xenesHoro OpPycKa BhHITATHBAIH
YyepeHOK H JIOMATKOBHIHOE Je3BHe. 3aTeM Ha
JIOIATKy HABAapHBAJH KYCOK CTaJH, Mocje 4ero
Je3BHIO IpHaaBajgd mnpoduib (CHayana Mo-
JIOTKOM, #l0TOM Ha Toumye). Korpa sessue mo-
Jy4yajo COOTBETCTBYIOILlee CedeHHe, ero Cruba-
ad po TpebyeMoH GOpMbI, HOCJE UEr0 TEPMH-
uecKH ofGpabaThiBasu W 3aTaduBajH. TexHolo-
Tdsl HeMEHTHpOBaHHOrO pe3lia Obljia elle npo-
me. M3 xene3a H3roTOBISIM O OKOHYATeNb-
Holt ¢opMbl pe3el, 3aTeM Jie3BHe LEMEHTHPy-
BajM H Cpa3y e TepMHUeCKH oOpabaThiBalk.

I MIMMK AH CCCP, natoparopus. ®ouanl Crapaa
Paszaun 49/629.

2TI. I1. EoumMenko H

Jlpestepycckue moceaends Ha Jlody.
crp. 103.

II. H. TpeTtbakos.
MHUA, Ne 8,
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Bee uerbipe cranbHbiX JesBus coxpammim
TepMHYECKYlo 06paboTky. CranbHoe Je3BHe
pesita Ps3aHb-8 cOXpaHHIO CTPYKTYpY map-
TEHCHTa ¢ TpoocTHTOM. JleaBue pesna [a-
30B-6 HaXOAWJIOCh B COCTOSIHHH MapTeHCHTA H
ABa pe3na (Hosrop. kypr.-18 u Kusxasn-14)
COXpaHHJIH COPOGHTHYIO CTPYKTYpY.

~
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cospemenHble ¢opmbl. MuorocsoiiHas CBapka,
aBapka WJIH LeMeHTalHs pesnoP jaBaJid
OCTpHIE M CTOHKHE DEeXYIUHe [IpaHH Je3Bui,
ITO MO3BOJIANIO JPECBHEPYCCKHM TOKapsiM je-
J1aTb B MAacCOBOM KOJIHYeCTBe JOOPOTHYIO H
BBICOKOXY/[OKECTBEHHYIO JIePEBSIHHYI0 MOCYAY,
OCHOBHYIO yTBapb B ObiTy japeBHed Pycu.

<

:
|

J
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Puc. 91. Toxapuue pesum no aepesy. Pesubl mas BuyTpennedt o6touku

Kak mbl yxe rosopumu, ma HHpax JaByx
pesuoB Bmuxk-4 u Patiku-7 obHapyx)HuIach
deppuTHan crpykrypa. O6bsicHsercs 3TO TeM,
4TO 00pasubl OBLTH B3STHI AaJCKO OT pabouei
HaCTH JIC3BHH, H Mbl OGHAPYKHU/IM JHIIL OCHO-
By pesna — deppHr.

Hrax, mMbl moxem OTMETHTb, UTO OCHOBHOH
HHCTDYMEHT TOKApHOro CTaHKA — CTaMecKa ¥
PE3eN-KpIOUOK — B X B. HMeJH ViKe BIOJHE

Hnst 3abuBanus TBO3/ieH H paboThl ¢ noJ0-
TOM y NDEBHEPYCCKOTO IJIOTHHKA 6bld  Cle-
HHaJbHBIH  HHCTPYMEHT — M 0JI O T O K, O6y-
XOM TONOpa, MOoM06HO COBPEMEHHBIM MJIOTHH-
KaM, OH 3a0HMBaTb I'BO3H H GHUTDL [O JOJIOTY
HE Mor, Tak Kak Goika Ha o6yxe JIpeBHepyC-
CKHH TOMOp He uMmes. Jia sToro CIelHaTbHO
H3rOTOBJAJHCH TJIOTHHUHLIE MOJIOTKH.

OTJIHYHTE MIOTHHYHBIE TpoCTON MOJIOTOK OT
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KY3HEUHOro OueHb TPyAHO. Dojee onpepeseH-
HO BHIAABJSIIOTCA JABa JPYTHX THOA: MOJOTOK-
rBO3JIONIEDP H MOJOTOK-CeKad.

MonoTok-reo3nonep HamnoMuHaeT no ¢opMe
COBpEMEHHLIH I'BO3l0oAep. Boruyroe B CTOpPOHY
JKEJMe3HOH DPYKOSATKH TeJO MOJIOTKa Ha OJHOM
KOHIle OKaHuuWBaeTCsi OOHKOM, Ha JApYroM —
IJIOCKHMH pa3fABOeHHbIMH TyGaMu (puc. 95).
Takue monoTku BerpeueHel B Hosropoge (Tpu
sK3eMIipa — ofuH Ha CinaBHe B cJoe
X1V B.!, aBa Ha $lpocnaBoBoM ABopulle 2}, B
IlckoBe ® u Ha Kusaxeil [ope?t. )Kenesnas py-
KOSITb MOJIOTKa-rBosaozepa ¢ Kuskei ['opbl
OKaHuYMBaJach CIHMPaJbHBIM CBepJsoM. Ha xxe-
JIE3HYIO PYUKY, UEPEHOK 3THX MOJOTKOB, BO3-
MOJKHO, HaZeBasach JepeBsiHHass, Gojee MJIHH-
Has PYKOSITh.

(] )

g Sem

Puc. 92. Toxapuui# pesen 3 Crapoii Paszann

Mounorok-cekau, TONOpOBHAHOH (opMbl C
OTTSHYTBIM NJocKuUM obyxom (puc. 96) He-
O/IHOKPATHO BCTpeueH Ha ropoaumax Kusaxas
[opa u [esuub-T'opa 3. Ilnockuit o6yx-6oek
CILY>KHJI AJs 3a0UBaHUS TIBO3JeH, KOCTHLIEH,
CKO6 M JJIg yJapa 1o JOJOTY, a Y3Koe Jies-
BHe —— /I pacKajbiBaHUst GpeBeH U N0JOOHBIX
paoor.

PaccMoTpeHHble HAMHU BhILIE OPYAHS TpPyAa
OTHOCSATCS K KaTeropHd KaueCTBEHHBIX H3Jenui
H IIPH TOBBIUIEHHBEIX TEXHHUECKHX YCJOBHSX
TpeGoBasu B CBOEH KOHCTPYKIHH COYETaHHSI
JKeJle3a M CTajIM € NOCIeNYIOIeH TepMHUYecKoH
obpaboTkoii. Ho uMeercss MHOTOUHCJIEHHBIA DAL
METAJJIHYeCKHX H3JeJul, H3TOTOBJSIBIIHXCH
TOJbKO W3 Kese3a. K TakoBbIM OTHOCATCH,
HanpuMep, 3aKJeNKH, FBO3JH, KPeleXkHble CKO-
66l H TOMYy nOA00Hble H3JEJIHS.

I'A, B. Apuuxosckui. Packonku Ha CaasHe
B Hosropoae, MHUA, Ne 11, cTp. 145,

2 Konaektud VM, Ne 82582, om. 1143748 u 49.

3 Konyekunu ITKM.

4+ Koaaerknun KIHMM.

5 Tam ke, Ne 62347.

'BO3IH SABIAOTCS CAMBIM MAacCOBHIM ap-
XeOJIOTHUECKHM MaTepHaJOM Ha BCeX JpeBHe-
PYCCKHX naMATHHKaX. OCOGEHHO MHOIO HX Ha-
XOIAT B TOPOACKHX H TODOJHMIIEHCKHX CJOSX.
Berpevatorest rBo3nu M B norpeGeHusx, Kyaa
OHM MoTajainu BMecTe ¢ rpoGom. Bce apesHe-
PYCCKHE TBO3JIH [0 CEUEHHIO CTEPXKHS MOKHO

2 I
3 N

[ fem

! ] PR 2 eemdd

Puc. 93. PacnoJoxende WAHGOB Ha HCCACNO0BAHHBIX
TOKaDHBIX pe3nax

]—Hogrop, kypr.-18; 2—Bunx-4; 3—Pa3anp-8: §—Kusxan-14;
5 — Cnaaos-6; 6 ~ Paiku-7

pa36uTh Ha KBajapaTHble W Kpyraee. Ilonas-
Jslasg Macca rBo3feH H3rOTOBJAIACL KBaj-
patHbiMH. Ilo BHAY TOJOBKM OHH pasje’sior
cd Ha COOCTBEHHO TIBO3JH, T. €. I'BO3JH CO
IISIIKOH, M Ha KOCTHIIH, B KOTOPHIX UIIANKOA
SIBJIAIETCSl 3aTHYTHIH KoHew crepxHd. Jlnuua
rBo3fefi kKojgebamack or 40 po 200 mm. Ceue-
HHe reo3as AawHoi B 100 MM OBLIO OKOJO
5X5 mm (puc. 97).

Jus onpeneneHust MeTajjla HaMH ObLIH Clie-
JaHbBl MHKPOCTPYKTYpHble aHau3bl 12 3K3eM-
nastpos reoazed (Hosropoa-31, -32, Pssans-14,
-15, Kusxan-30, Kpusen-3, Ilckos-15, -16,
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Puc, 94. TexHolorsueckas cxemMa 1e3BHH TOK2DHLIX pPe3LOB

Muorociofinan cBapka: 3 — I'mazos-6. Hamapka craapnoro aespus: ! — Pasane-8: 5§ — Homrop.
kypr.-18. LleMenrauns aeasus: 2 — Kusokan-14. CTpysrypa xelesa: 4 — Pafikn-7; 6 — Buinxk-4

Puc. 95, l'BozgoRepn

Bouiropon-9, -10, Paitiku-16, T'nezgoso-10).
B nmeBaTn ciayuyasx LB 0OHADYXKHIU
(peppHTHOE CTPOEHHE CO IHIJaKOBBIMH BKJIOUE-
muamu. Ha tpex sksemmisgpax (Hoeropop-32,
Briropon-9, T'nesgoBo-10) crpyktypa 6mljia
HEONHOPOLHA, HAa (PEppPUTHOM I[I0Jie BCTpeya-
JHCh HeOOoJIblLIHE MepJIUTHhlE YYACTKH. Takum

00pa3oM, Mbl BHAHM, YTO MaTEPHaJIOM JPEBHE-
PYCCKUX T'BO3/eH ObLLIO OOBIUHOE KPHUHOE XKe-
Je30.

TexHonOTHST H3rOTOBJAEHHS MBO3JA OTHOCHTCS
K KaTeropuu Haubojiee IPOCTHIX H IpOTeKasa

CHAeAYIOIHM 00pa3oM:
l-7 omepanua. 3aroToBKa xeJesa, pacCu-
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TaHHasA 110 BeCY Ha H3TOTOBJEHHe HECKOJbKHX
rBO3/leH, BBHITATHBAJAach B MNPYT.

2-a omnepauus. Ilocse HarpeBa, W3 mpyTa
IIOJIHOCTbIO, COOTBETCTBEHHO 3aJaHHOH JIHHE,
BLIKOBBIBAJIK Te€JNO TBO3AS KBaJpaTHOro, a
HHOTAa ¥ Kpyrgoro ceyenusd. Ha mecrte ronos-
KM TIPYT HE pPaCKOBLIBAJIH.

3-1 onepanus. OCTaBHB COOTBETCTBYIOILYIO
Maccy MeraJjula AJs FOJIOBKH, npyt oOpydaJu
Ha HHXHeM 3yOune (mojcexa).

4-a onepauus. Ha
rBO3/IMJIbHE OIllepalH-
fIMH OCaJKH H pac-
IVIIOIUBAHHS ~ H3rO-
TOBJAJH TOJIOBKY.

OnucaHHYIO TeXHO-
NOTHIO, PaCCUHTAHHYIO
Ha MacCoBOe€ H3roToB-
JeHHe TrBO3aeld, Mor
[IPUMEHSTL CIleHHalu-
3UPOBAHHBIH KY3HELL-
TBO3/I0UHHK.

3akKJenkH B
Jpesnefl Pycu npu-
MEHSIH [JIs COeJUHe-
HUfl JepeBSIHHbIX Ya-
CTeH 'TOrO WJH HHOrO
U3/IeJU  HJH COOpY-
XeHHst. HMX 1IHpoko
HCIIOJIb30BaId B KO-
palJjecTpoeHuu,  3a-
KJelKaMH [IPHKPeNJsaan CKo6bl u YMOOHB K
JIDEBHEDYCCKHM [epeBIHHBIM I[IHTaM, Ha 3a-
KJI€NIKaX CTaBHJIH XKEJe3HYI0 OKOBKY Ha jJepe-
BSIHHbIE JIAPH W T. L.

B apxeosmornyeckom wMmartepua’ie 3aKJenxH
npeacTaBJeHEl BO MHOIQ pa3 MeHblle, 4YeM
rBO31M. Yalle Bcero OHH BCTPeyawTCs B IO-
rpefeHusx, Hanpumep B I'Heamobckux u Baa-
JHUMHDCKHX Kypranax. B xypraHax oum coxpa-
HHJIHCb OT COKXKEHHBIX JaJeH, B KOTOPLIX HHO-
ria XOPOHHJH JPEBHEPYCCKUX APYKHHHHKOB.
JlogouHble 3aK/IENKH HMENH WHJIHHIDHYECKYIO
dbopMy u 1o AauHe KoJsebanauch ot 20 10
80 MM (puc. 98). Cpennuil 1HaMeTp 3aKJeloK
6—7 mMM. TeXHOJOrHYECKOMY M3Y4YEHHIO OBLIH
[IOJBEPTrHYTL! TPH 3aKJeNKH u3 [ He3NOBCKHX
Kypranos (I'mesmoso-7, -8, -9). Ulnudwu gena-
JHUCb Ha NPOJNOJILHOM CedYeHHM 3akgernok. Ha
BCeX Tpex ULIH(ax OOHapy:KHJacb OIHOPOJI-
Hasl QepputHas cTpykrypa. Ha sakiaenke T'ne-
310B0-9 B IBYX MecTax Ha (eppHTHOM [oJe
OBLIM pacnoJioXXeHbl HeDOsbLIHE I[IePJKTHBIE
yuactku. Kak u cjeqoBaJsio npeamnonaraTs, Ma-

7. %

Puc. 96. MoaoTtok-cekau

TEXHHUKA METAJIJIOOBPABOTHH

TePHAIOM 3aKJeNOK fBJAJIOCH Keje30. 31eCh
OHO OblL10 OoJiee YHCTO (OT IIJIAKOBBIX BKJIO-
YeHHH), yeM B TBO3/AX.

SENES
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Puc. 98. 3akaenku

TexHosornss H3TOTOBJIEHHsT 3aKJieNoK, pac-
CUHTAHHAs Ha MAacCOBBIH BHIIYCK, Oblla coBep-
UIEHHO AHAJOIMUHA TeXHOJIOTHH H3TOTOBJIEHHA
reosjed. Ha KoHue 6oJblIOro mpyra BHITACH-
BaJICs CTepXKeHb 3aKJe[KH, 3aTeM OH o6py6ai-
Csl M IyTEM OCAaJKH Ha OJHOM KOHHE ero jena-
Jlach T'OJIOBKA.
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Hla#6nl monm 3akjenkd, Hanpumep B ['He-
310Be, uMeJu pPOMOOBHAHYIG (QopMmy, ¢ OAHHA-
KOBBIMH yrJlaMH H 06pyO6JeHHbIMH 3yOujaoM
KpassMd. DTO TO3BOJSET HaM JOCTAaTOYHO TOY-
HO BOCIIPOHM3BECTH TEXHOJOTHI) MacCOBOTO H3-
roroBJjieHus maio6. M3 keje3H0#H NOJOCH, IIH-
puHod 15—17 MM Hu ToawuHOH 1,6—2 MM,
3y6HIOM O KOCOH JHHHH BHIpyGaau pom6o-
BHAHbIE [JIACTHHKH. 3aTeM Ha KaxJIoH Iuia-
cTHHe npoGHBajd OCTPbIM GOPORKOM B cepe-
nuHe orBepcTHs. Ocrapniuecs HeGOJbIIHe OT-

60pTOBKH B OTBEDPCTHAX COXpPAHSAJH, TAdK KA4K

OHH II03BOJSIU IJIOTHEE W Kpemue, NpH He6OJIb-
moH pacueKaHKe XBOCTa 3aKJEIKH, AEPHKATbCA
Ha Hed matibe. Ha Bcex TrHE3Z0BCKHX 3aKJel-
Kax wWaiba nocrasjeHa OTOOPTOBKOH BO BHeIll-
HIOIO CTOPOHY.

PasnoofGpa3nbie KpeNneK Hble CKOOU
noAOGHO TIBO3ASAM U 3akKjellkaM BCerfa H3ro-
TOBJISUINCH M3 Kenme3da. MHKpOCTPYKTYpPHBIH
anagus ckoOnl w3 Hosropoma (Hosropon-34)
NoKa3sasl CIUIOIIHOE (PeppPHTHOE CTPOEHHE,

Tak ke U3 KeJie3a H3TOTOBJSIHCL H JApYyrue
MHOTOYHCJIEHHblE H3/eJIHS, MPHMeHsIeMble B Jie-
DEBSIHHOM CTPOUTEJBbCTBE H J€PEBOOGLETOUHOM

HHCTPYMEHTA
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nene. K uX yHcay OTHOCHJIHCH pa3HOOOpasHBIE
npoBoH, KpIOUKH, NeTJH, HIEKOJbl, CKpeHl,
OKOBKH M T. IL

3akaHuuBasi 0630p HCTOPHH TEXHOJOTHH
POU3BOACTBA JAepeBo0oGpabaThiBAIOIINX OPY-
OUH TpyMa M HHCTPYMEHTOB, MBI MOXKeM cle-
JlaTh BbIBOJI, YTO APEBHEPYCCKHE Ky3Helbl, U
MyTeM ONBbITHOH TEXHHKH B CO3JAHHH palKo-
HaJbHBIX (hOPM OpyIaH# TPyAa H HHCTPYMEHTA,
yxke B IX B. Brpaboranay OCHOBHbIE (POPMBI
HHCTPYMEHTa, OPYAHH TPyJda H COOTBETCTBEHHO
HEOOXOMUMYKO TEXHOJOTHIO HX IIPOH3BOJCTBA.
[IpuMepoM 3TOro MOTYT CJYXKHTb APEBHEpPYC-
CKHE TOTOpbI, CKOGesnH, cBepJia, MHJbLl H T. M.
It HOPMbL H TEXHOJOrUS B HCTOPHH PYCCKO-
ro pemecsa IMPOCYIIECTBOBAJH MHOrHE COTHH
JIeT.

DMIHpHUeCKH T[O3HaBasi CBOKCTBA CTaJly,
JIpEBHEPYCCKHE Ky3HeIibl CO3JaJH TaKHe PeXH-
MBI TEpMHUECKOH 06paboTku (MArKad 3akKajka
HJH 3aKajka C OTIYCKOM) HHCTPyMeHTa HJIH
OpymHH TpyjAa, KOTOpble HaHJIy4IIHM 06pasoM
COOTBETCTBOBAJH TEXHHUYECKHM YCJOBHSAM 3KC-
IJI0aTAUUH 3TUX H3ACIHIL.

'7AdBA X
TEXHOJOIHA MMPOU3BOJICTBA MHCTPYMEHTA PA3HLIX PEMECEJI

HucrpymeHTapufi  ApPeBHEPYCCKOTO  3JI4TO-
Ky3Hella «Ky3Hellbl MeIH H cepeOpy» Obli, IO-
XKaJyH, caMblM OOIIMPHBIM CpedK BCEX NPOUHX
peMece] MO JepeBY, KOCTH W MeTasnay. THCHe-
HHe, IITAMIIOBKa, YeKAaHKa, FPaBHPOBKA, QUIH-
rpaHb (CKaHb), 3epHb, SMajbepHOe AeJo (H3-
TOTOBJIEHHE MeTaJlJIHueCKOH OCHOBEI), BoJlOoye-
HHEe, HMHKpPYCTalud — BOT JajleKo HelOJHBIH
MepeueHb OT[eNbHBIX TEeXHOJOTHYECKHX OIle-
pauMii peBHEepYyCCKOro 3jaTtokysHena. Kaxpas
M3 ITHX ONepaunyuid B CBOIO ouepelb pasiels-
Jlach Ha HECKOJIbKO CJIOXKHBIX OTAEJBHBIX IpHe-
MOB.

Brionse oueBHAHO, KakOe MHoOToo6pa3sue
HHCTPyMeHTa, ero (opM H pa3mepoB TpebGoBa-
JIOCh AJIST TOro, uTOOBl HM3TOTOBHTH H3BECTHOE
HaM JpeBHEPYCCKOe «y30poube», MopazxKatollee
HAC TOHKOCTbIO M MHHHATIOPHOCThIO palboThl H
H3SIHIECTBOM BKYCa.

st BBITOJHEHHS 3THX paboT 3/aTOKy3Hely
Tpe6OBANUCh: HAKOBAJbHSA POCTasi, HAKOBAJb-
ust (hUrypHasi — IIMepaK, MOJOTKH KY3HECUHLle,
MOJIOTKH (DHTYpHBIE, YeKaHbl, KJIellH, KyCauKH,

MUHIETHI, 3y6una, OOPONKH, CBEpJa, HOXKHHILLL
IO MeTa/lTy, IITaMIbl, MyaHCOHbI, pe3lbl, Ha-
NMHJBHHKH, BOJIOYHJIbHBIE [OCKH, IasJIbHHKH
(puc. 99).

B mnpuBemenHoM MepeuHe — 18 HaHMeHOBa-
HHUH, H3 HHUX KaKAbIi HHCTPYMEHT HMeJ IO He-
CKOIbKY <opM H pa3MmepoB. DoOJbIIHHCTBO
9THX HHCTPYMEHTOB UIHPOKO IIPeACTaBJICHEI
CpeIH apXeoJOTHYECKHX MaTepHaJloB.

HekoTopble W3 HHCTPYMEHTOB 3JaTOKy3HEIla
Tpe6OBaJH MOBBIIIEHHBIX Ka4YeCTB JIE3BHS HIIH
pabounx noBepxHocTed. K HHM oTHocATCS KY-
caukH, 3yOuJa, HOXHHUIEL IO METAJNTY, CBEpJa,
pe3libl, HAHJIbHUKH, GOPOJKH, LITAMIIBI, IyaH-
conbl. Hamu 6BLTH MOABEPTrHYTHl MeTaJJjorpa-
(buuecKOMY HCCJeNOBaHHIO 3yOHJa H Ha-
nuabHHAKHU [lpu uccienoBaHHH OblIa 00-
HapyKeHa CJOXHAfg TEXHOJOTHS H3TOTOBJCHHSA
3THX H3eanH. HHCTpYMeHTHl [enajuch HJH
LeJTbHOCTAJbHBIMH, WJIH C HaBapeHHbIM CTalb-
HEIM JIe3BHEM, HJIH C LEeMEeHTOBAHHOH NOBEpX-
HOCTBhIO. Bce OHHM TepMHuecKH o6pabarbiBa-
JuCh. AHAJOTHYHYIO  TEXHOJIOTHIO  HMEJH,
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6e3yCI0BHO, H APYrHe HHCTPYMEHTHI IOBEJHPA.
TloBepXHOCTH INTAMIOB H TYaHCOHOB, BePOAT-
Hee BCero, LEMEHTHPOBAJHCb H 3aTeM TEPMU-
yecku 00pabarblBaJIHCh.

[lepen HaMH BCTaeT BIOJHE €CTECTBEHHbIH
BOLPOC, KTO K€ H3COTOBJSAJN BCE 3TH HHCTpY-

< |
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HHCTpyMeHTapHs. HanpalinBaercs BBIBOL O
Ky3Helle-UHCTPYMeHTa/bIIHKe, H3rOTOBJABLIEM
B MaccOBOM KOJIHHECTBE HHCTPYMEHTHl H OpY-
Ausl TpyAa JJIs1 TAKOTO pPacmpOCTPAHEHHOrO B
apeBHelt PycH H BBICOKO DPAa3BHTOrO pemecna,
KaK IOBEJHPHOE.

Prc. 99. KOBenupHBI# HHCTPYMCUT

] — mnepak: 2 — MOJOTOK, 3 — MOTOTOK AJAd MEKAHKH; { — KACUIH-KYCATKH] 5 — HOXHHMOB N0 McTaaay, 6 — 3yduao: 7 -- 60PONOK;
& — pe3sell N0 MeTaaay; 9 — HaNHAbBHHK; 10 — nuHuet:; /! — aadbHHK; /2 — HAKOBAJMBHA; /3 — J0NATKA H NHHIET

MEHTBbl — CaM 3JaTOKY3Hell WJIH KTO-TO JApYy-
rou?

Jlns nac GeccrmopHO, uTO CBOH HHCTPY-
MEHTApHE 3JaTOKy3Hel[ CaM H3TOTOBHTbH He
Mmor. Jlns 3Toro TpeboBaJMCh CIEIHAJbHbIE
3HaHWs M HaBBIKH 00palOTKH XKeJje3a H CTalH
U chenganbHoe oBopynoBanHe. HMucrpymenr u
060py/IOBaHHe 3/1aTOKy3Hella He ObLTH NPHCIO-
cofJ/leHBl K Ky3HEeuHbIM paforaM IO XKejesy H
craaH. KysHelbl »Xe, NOJAKOBBIBAIOLIHE JOlUa-
nefl y TOpPOACKHX BOPOT HJIM KYIOIIHE TBO3JIH,
CKOBOPOJIBI, IENH U T. I, TaK¥Xe He MOIJIH H3-
FOTOBHTL TAKOTO CJOXKHOTO U MHOrooOpasHoro

HHcTpyMeHTapuil JpeBHEPYCCKOTO KOXKEBEH-
HO-CanoXKHOro pemecia Obl1 HeGosbwoi. Oc-
HOBHOH peXYIIHA HHCTPYMEHT OrpaHHuHBaJCA
KOKEBEHHBIM CTPYrOoM, PacKpOEUHbIM HOXKOM,
pPe3aKoM U NPOCTHIM HOKOM.

KoxkeBeHHbI CTPYT, CJOYXHBLIMH [AJs CHS-
THSI ME3JAPbl C KOXKH, HMeJ KOHCTPYKIIHIO, OT-
JH4Hylo OT jepeBoofjenounoro cxobens. On
OblJ1 OAHOPYUHBIH, C TMPAMOIHHEHHBIM JI€3BHEM
(puc. 100).

Packpoeunble HOXH («yCbMODE3HBIE») HME-
JH CIIeLHAJbHO 3aKpYIJeHHBe, IIHPOKHE Jie3-
BHSl ¢ UePEHKAMH, YCTPOGHHBIMH C pacyeroMm



TEXHOJIOTHSI TNPOH3BOJCTBA HHCTPYMEHTA PA3HBIX PEMECEJ] 1.

Ha pesaHHe KOXKH ABHXKeHHeM oT cebs. Cpenm
apXEOJIOTHUECKOr0 MaTepuajia H3BEeCTHO He-
CKOJIbKO BH/IOB MONOGHBIX HOXelt (puc. 101).
HHTepecHa KOHCTPYKUMA PYKOSTKH packpoeuy-
HOro HOXXa C APEeBHEPYCCKOrO TOPOAHLIA Y C.
Cennme Kanesckoro paiiona Kuesckoii o6iia-
ctd 1. KpacHBBIH uepeHoK oKaHYHBaJICH BBIITYK-
JIOH TOLYIUKOH, BEPTHKAJLHO ONYIEHHOH BHHU3.
Ynepes HOX MOAYWIKOH B JajfOHb, CATIOMKHHK
JIETKO MOT BhIpe3aThb Ji06yl0 Gurypy us ko,
Jexalllel Ha JNOoCKe,

Pesak, npumensBmmuiica Takxe I pac-
KPOHKH KOXKH, MMeJN BepPTHKAJbHYIO JepeBsiH-
HYIO DYKOSITKY, Ha[€BaBLUYIOCS Ha BTYJIKY.

s pasbupaemoli rpynmer HHCTDYMEHTAa MH-
KPOCTPYKTYDHOMY aHAJH3y GbLIH NOABEPTHYTHI
KOXEBEHHbIH ¢Tpyr (Kmsxkasn-16) u pesak
(Penamepo-4). Hlnudsr 0GHapyXHJIH Cieny-
IOLIHe CTPYKTYPHI.

KoxeBeHHbIl CTPyr ¢ 0610MaHHBIM YyepeH-
KOM HMeJ IJHHY Je3Bus okoao 130 mm. O6-
pasell B3AIT Ha JIE3BHH, Y UEPEHKOBOH YACTH.
Ulnud obrapyxun HaBapKy CTaJIbHOI'O JIC3BUS
Ha JK@JIe3HYI0 OCHOBY KNHMHKA crpyra. CTpyk-
TYPa OCHOBHI KIHMHKa — ()epPPHT, a HaBapeH-
HOH 4YacTH — COpOUT, conepxanue yraepoaa
0,85—0,9%. MHUKPOTBEPIOCTD CTANBHOrO Jea-
BHS1 Y OCTpHs paBHa 292 enununam mo Buk-
Kepcy.

Pesak cpepneii COXPDAHHOCTH, C COTHYTOH
BTyAKOH. O6wmas mjuHa 90 wmm, LIMpHHA
Je3Bust 42 MM. OGpasern B3sAT Ha IPOIOJBbHOM
CeueHHH JesBHA. CTPYKTypa BCero Jie3pus —
nosocyaTasl CBapHasi CTajb B 32KaJIEHHOM CO-
crosiHuH. Ee CTpykrypa — MapreHncur c TpOO-
cTHTOM (puc. 86, 5), HHOrna ommu MAapTEeHCHT,

He Bxonst B noapo6uoe paccMOTpeHHe Tex-
HOJIOTHH, THIIMYHOH JUIs1 BCEX DEXYNIHX HH-
CTPYMEHTOB, OTMeYY TOJIbKO HAJNHUYHE B CKOGE-
JI€ H De3aKe CTaJIbHEIX, TePMHUYECKH 06pafo-
TaHHBIX JEe3BHH.

Kocrepesnoe nemo TpeGosamo mout me
MEHBILIE HHCTDYMEHTapHs, YeM AepeBoolmesoy-
Hoe. Kocrepes npumensn B pabore pasHoo6-
PasHble HOXH, De3NBl, CBepsia, NHJBI, TOKap-
HbI€ DE3MbI, UHPKYJbHblE pe3Ub! H HallHJIbHH-
ki . Bce 3To — KauecTseHHble HU3IeJHUA, Tpe-
GOBaBLIME OCTPBIX CTOHKHX Je3BHI. TeXHONO-
THS TONOOHBIX HHCTPYMEHTOB AJId JepeBa no-

! Konnekuun KI'HM, Ne B2720.
2C. A, UzwoMoBa. Texnnxa 06pa6oTKH KOCTH B
KCHUMEK,

AbAKOBCKOE BpeMsa M B jpesmefi Pych.

Bein, XXX, crp. 15.

9 MaTtepuaan no apxeonornu, o, 32

g Sen
S N S ——
Pue. 101, ¥ cbMOpesHbie HOwH

! — T'opogume Yy c. Ceanme; 2 — Homropoz; 3 — Kuaman l'opa

IpoGHO pasfupasnach mamu B pasnene npepeso-
OGIeIOUHBbIX OpY Iuit Tpyna. 31ech e 0COBHLl
HHTEPEC IJIS HAC LPENCTABJIAECT H3rOTOBJIEHHE
KY3HENOM HHCTPYMeHTAJbHbIX HabopoB s
Kocrepesa. Ha oany och my KOJIbIIO HaHH3bI-
BAJIOCb HECKOJIBKO OCHOBHBIX PEXYIIHX HH-
CTPYMEHTOB. MHe H3BECTHHI Ba 110106HbX WH-
CTPYMEHTaNbHBIX HaGopa wu3 Hosropona wu
Crapoii Ps3anun,
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HaGop uncrpymenrtos u3 Hosropoaa naiines
Ha SIpocmaBoBoM gBopume B ciaoe XII—
XIIT BB.! HaGop coCTOMT M3 ueTbipex mNpei-
METOB M 2KeJie3HOM pyuku. Ha omHo#l ocu 3a-
KpelnJieH HaNWJbHUK, HUMEIMH Haceuky Ha
JBYX LIMPOKHX MoBepxHocTAX. Ha omuo# no-
BEPXHOCTH 3y6Obsi  paCIOJOKEHHl  €JOUKOI,
Ha JpYyro# — OTAEJbHBIMH KPYMHBIMH 3yGbsiMH-

TEXHHHKA METAJIJIOOBPABOTKH

3ayCeHHIIAMH, THIIAa COBPEMEHHOro pallnuis L.
Ha gpyro# ocu 3akperviennl HOX, IO KBaf-
paTHOro ceueHus u pesen, (cM. puc. 31).
Ipyroi Ha6op HKHCTpYMEHTOB KOCTepesa
Haiged B Crapoil Psizanu 2. Ha kpyriioe Koinb-

10 OblJIM HafeThl Tpu nmpenmera. [losHocThIO co-

XpaHHUJach NKHia, YaCTHYHO — HOXK; TPETHH HH-
CTPYMEHT ONPEEJNHTL HEBO3MOXKHO (CM. pHC.
85).

r1TA4B4 XI
TEXHOJIOTA MPONU3BOJICTBA OPYEKUS

Jlo Hacrosilero BpeMeHW Y BCEX HapOIOB
TeXHHUECKHH YypOBeHb MeTajjoobpadaTbeiBalo-
H1er0 ¥ MeTaJLTypriyeckoro NpOH3BOACTBa Go-
Jee BCEro oTpaxaercs Ha Buaax, dopme, Ka-
4eCTBE M TEXHHKe IIPOH3BOJCTBA HACTYIIATeJb-
HOro H oOopoHuTenbHOro opyxus. He sapns-
Jach HCKJIIOueHHeM u apeBHAs Pycb, Opyxei-
HUKKH IIPH HM3TOTOBJEHHH OpPYXKHS BCermpa
[IEPBBIMH PEAJIH30BaJIH BCE TEXHHUYECKHE NOCTH-
JKEeHHsI cBoero Hapoja. JlpeBHepycckoe opy-
’KHe, H3BOCTHOE JOCTATOYHO XOPOIUO M0 apxeo-
JIOTHYECKHM M  [HCbMEHHBIM [MaMSTHHKAM,
MOXKET CAYXKHUTb HAM XOPOIIHM HCTOUHHKOM K
H3yUYeHHI0 HCTODHH TEXHHKH PYCCKOro Ky3Hela
H MeTaJiypra.

Pycckoe opyxue IX—XIII BB. 6b10 OUEHBb
pasHoo6pasHo no GopMe H 1Mo poAy NpHMeEHe-
Husi. Cpenu apXeoJOTHUECKHX HAaXOJ0K Mbl
BcTpeyaeM Meud, cabJid, KOMbs, CTpeJbl, Hoe-
Bble TONOPHKH, OyJaBbl, KHHIKaJbl, OOeBble
HOKM, IIJE€MBl, KOJbUYTrH, WUTH (yMOOHBI).
OCHOBHBIM OpYKHeM MpodecCHOHANbHOTO BOH-
Ha-ADYKHHHHKaA JpeBHedl Pycu Obi M ey,
MACCOBBIM K€ OpY:KHEeM, KOTOPBIM BOOpPYXKaJ-
cqd B 6010 pATOBOU BOWH-CMepJH, ObLIO KO b &
U TOIODP.

B ofsacTu u3yueHUs OpyxKHUA ellle HeJLABHO
FOCIIOACTBOBANM Pa3HOOOpA3HbIE TEOPHH, MpH-
HHUXKABUIHEe KyJbTYPY H TeXHHKY JpeBHeH
Pycu. Bce pycckoe opyxue H3 mnorpeOGeHHi
JPYMHHHHKOB paccMaTpHBAJIOCh HOpPMAaHHCTa-
Mu Kak umnopr u3 CKaHJUWHaBHH, a [LJs BHU-
J0B, OTCYTCTBYIOIIHX Yy CKaHJIHHABOB,— HM-
noptHbIM ¢ Boctoka. B atoit o6sacTH ocobeHHO
MHOro Bpejda npuuec B. B. Apenar.

CoBeTckHe HCTOPHKH H apxeojorud pasobna-
YHJIH BCE JIZKETEOPHH HOPMAHHCTOB B BOTIpOCAX
IIPOHCXOXKIEHHS PYCCKOH I'OCYLapCTBEHHOCTH H
KYJbTYPbl, HO He BCerja MOIJIH HCUEPNbIBAIOUIE

1 Konnekmuu MM, Ne 82582, om.

1143/48—2383.

J0Ka3aTb PYCCKOe I[IPOH3BOJCTBO HEKOTOPHIX
BHIOB OPYXHUf, B UACTHOCTH MeueH.

Hamu TeXHOJIOTHYECKH H3Y4YeHbI, ¢ TOH WJIH
HHOH CTeNeHbIO MOJHOTHI, BCe BHUALI JpeBHEpYyC-
CKOTO OopyxXus, KpoMme cabenb. Ilocaennue ne
H3YYEHB! TOJIBKO 110 IPUYHHE OTCYTCTBHA 00-
PasuoB 14 MeTaJJOBEAUEeCKOro HCCJIeI0BaHu,
6e3 pe3yabTaTOB KOTOPOrO TOBOPHTb YTO-IHG0
0 cabasax GecrojesHo.

Kaxabifi BHA OpYXKHA MBI PacCMOTPHM B
OTIEJTHLHOCTH.,

M e 4 — OCHOBHOE OpYIKHe PYCCKOTO BOHHA-
JPYKHHHHKa, CHMBOJI KHSI?)KECKOH BJAacTH H
BoeHHast smOneMa jpeBHed Pycu. Meuom kis-
JIHCh JPYXHHHUKH Hrops, saxmiouas B 944 r,
JIOTOBOp C TpeKaMH: «A He KpellleHud Pych ga
M01aTal0Th HIMTHl CBOSI W MeYH CBOSI Harbi» 3.

Pycckue geromucH W Apyrue nHCbMeHHble
HCTOUHHKH IeCTPAT YIOMHHAHHSIMH O Meve,
He Menee mmupoxko mnpeactaBieHn Meud H B
4pXeoJorHyeckoM MarepuaJjie, OCHOBHas Macca
MeueHd, KaK H JPYroro BOODYXKEeHHSd, JOLLIAa A0
Hac or X B. Ilorpe6eHHs1 BOWHOB-APYHKUHHHE-
k0B Hropsa, CeatociaaBa u Baanumupa Cssito-
CJlaBOBHYA CONPOBOXKAAJIHCH GOraTeiM HaGopom
OPYXHSI H IIPOYETO BOEHHOTO CHAPSIXKEHHS.
B IX B. 3THX BOHHOB ObUIO €elle MaJjo, a B
XI B. BOMHBI PYCCKHMX KHs3€il NDHHSUIH XpH-
CTHAHCTBO, ¥ B HX MOTHJIBI MEPECTANH KJA4CTh
BEIITH.

Ham usBecrno GoJsee 70 ApeBHEpPYCCKHX Me-
YyeH, HaWJIEHHBIX Ha TEpPPUTOPHH BocTouHOH
Esponbl u otHocsimuxcest ¥ [X—XI BB.

JlpeBHepycckuii Meu — opyxkue py0sliee,
«Jla He VIIMTSATCS UIHThl CBOHMHU U /1 IIOCEYEHH

! Haceuka THDA pAIUNAIA TIPHAMEHACTCS TOMBKO IS
paboThl 1o KOCTH H KOXe.

? HMMK AH CCCP,
Cr. Psasaun, 49/870.

3 TICPJI, 11, crp. 42.

aaboparopus,  Gouan
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OyLyTb Meud CBOMMH>® !, HJH «IIOCEKOLIa Me-
yeM HeIlagHO» 2, HO HEKOTOpble BhIPAXKEHHS
JIeTONHCH, NpaBra 6oJsiee MO3AHHE, MO3BOJISIOT

Puc. 102. Iipenne-
pPYCCKHe Meum

Puc. 103. llpesne-
PyCCcKHil Meu

npeanojaratb, YTo Me4 NPHMEHSJICS MHOTAA H
AN 3aKaJdblBaHHSI: <«IIpH3BaBllle KO OKOHILIO
IIPOH3YT U MeueM>» 3,

DopMa H KOHCTPYKIHSA JAPEBHEPYCCKOro
MEYa SCHbl H3 INPHBOJAHMMBIX DHCYHKOB (pHC.
102 u 103). OGbiyHass gnuHa Meua X B. 6blIa

LTICPJL, 11, crp. 38.

2 I[ICPJI, X, crp. 95.
3 JICPJI, 1, crp. 73.
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okon0 80-—90 cm. InpuHa KiuHKa paBHANACH
5—6 cm, tonmuua 4 MMm. Bmosb mosoTHa Ha
O0EHX CTODOHAX KJHHKA BCEX JHPEBHEPYCCKHX
MedeH HIAYT JOJbl, CAYXKHBIIHe 1Js obJerye.
HHS Beca KiHHKa. KpoMe Toro, mon mpupasal
CEYEHHIO KJIHWHKa HauGbonee ynoGHyio ¢opmy
IJis1 NPOHHKHOBEHUS Je3BHA Meya Gojiee IIy-

Puc. 104, PykoaTku mevei
u3 'He30BCKUX KypraHoB

60ko B Teno. KoHen Mewa, me paccumraHmoro
Ha KOMIOWMH ylnap, HMeJ JOBOJBHO TYIIOE
OCTPHE, a HHOTAA JaXe INpPOCTO 3aKPYIISAJCH.
Hagpepuine, pykoaTs u nepekpectbe Mmeua
IOYTH BCerAa yKpaluajuch OPOH30H, cepeGpom
U jgaxe 3omotroM (puc. 104), Meu Hocudscs B
HOXHaX. DpoHsoBble u cepeSpsaHble HaKOHed-
HHKH ¥ JpyrHe YyKpalleHHS HOXKeH HHOTL)
OGHAPYXHBAIOTCS  CPEJH  APXEOJOTHUECKOTO

9*
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MarepHasa. B JIeTONHCH BCTpedyaloTCs BbIpaxe-
HHSI: «OOHaXXH Med .CBO#» ! ¥ T. IL

Onucannyw (opmy H KOHCTPYKIIHIO JIPEBHE-
PYCCKOTO Meua B PYCCKOH apXeoJOrHuecKoi
JuTEpaType OUEHb MPOJNOJIKHTENBHOE BpeMs
HA3bIBAJH «BAPAXKCKOH» M «HODPMAHCKOH».
U He TONBKO Ha3bIBaJH, HO H CUHMTANH 3TH
Meun npuseseHHbiMM #3 CkaHpuHaBHH. Oco-
GeHHO CTapaJiiChb NOKAa3aTh 3TO HOPMAaHHCTHI
BCEX MacTeH.

O «HOpMaHCKHX» Meuax B PAaTHOM CHaps-
EeHHH BOHMHA ,upeBHeH Pycn ucnicano HeMaJo
CTPaHHIL. B sTo#i ofsacTH ocoOEHHO crapaJjics
TaKOM spblii HOpMaHHCT, Kak B. B. Apenar.
B cBOHX «HMCTOPHUECKHX» paboTax ApeHAT Ibl-
TaJcsl JIOKa3aTh HHO3E€MHOE [POHCXOXKIEHHE
Bcero pycckoro opy:xusi. Korna nenb3st 6bL1o
IPHTAHYTL BAapsros, OH OOBABISAA OpYNKHE,
HapuMep ULIEMBl H KOJbUYTH, «KOUEBHHUE-
CKUMH» 2,

A. B. ApuuxoBCKHii HCUepIbBANOIEe J0Ka-
3ajJ, 4TO HeT HHKAaKHX OCHOBAaHHH CUHTAThH
JIPEBHEPYCCKHE MeUH HOPMAHCKHMH, CKAHTH-
HaBCKHMH, H YTO 3TOT THUN MeyeH SBJSIETCH
oBIIeeBPONEACKHM H ONHMHAKOBO PacmpocTpa-
ted no Bcedi EBponed. Camu ke CKaHIHHaB-
CKHE apXeoJIOTH ellle B KOHUE MPOILJIOro BeKa
MeYHd 3TOro THma (T. €. ¢ INPAMOH KPECTOBH-
HOH ¥ TOJYKPYIJIbIM HaBepllHeM, YACTO pas-
JejJeHHbIM Ha TPH WJH NATb Aoviefl) cuMTaIu
(paHKCKHMH M NPHBOSHBIMH OTKYJIa-TO H3
dpanuun HaH, MoxeT ObTb, ¢ PefiHa .

Typeukue apxeojors, pasbupas IBOpPLOBOE
HMYIIECTBO, OCTaBileecss OT TYPEUKHX CYyJTa-
HOB, OOHAPYKHJIH MeuyH ¢ apaOCKHMH HaIIlH-
csIMH Bcex BeKoB, HauwHasa c VII B. Oxasa-
Joch, uTo ¢ sroro BpeMenu o XIV B. y apa-
60B H TIEPCOB, TakK xKe KaK # B 3anaaHol
Espone, rocnoacrBoBaj Med®. Ilo dopme 3TH
MeyH ObLIH MOXOXKH Ha eBponeﬁcxne cpenHe-
BEKOBBIE MeyH 6.

1 riIcpA, 11, crp. 172

2 W. Arendt. Das Schwert der Waringerzeit
in Rusland. Mannus. Bd. 25, 1933, H. 2, S. 171.
W. Arendt Die Nomadenhelm des frihen Mittal-
alters in Osteuropa. Zeitschr. f. Historische Waffen
und Kostiimkunde, 1935.

3 A B. ApuuxoBckHH Pycckaa apyxuHa 110
apxeonoraueckuM naxHbeiM. Meropuk-mapkeHer, 1939, Ne 1.

+A Lorange. Den Ingre Jernaeders svaerd.
Bergen, 1889, ctp. 18, J. Petersen. De norske
v1k1ngesverd Kristiania, 1919, crp. 204.

5 A B. Apunxoacxnu Pycckoe opyxue
X—XIIl BB. Hoxnagel # <OOGUIEHHSA HCTOPUYSCKOrO
¢axynb1‘e1'a MTY, Bun. 4, Mocksa, 1946, crp. 10,

nOXO}KH TOJBKO KJHHKH Me‘leH TaK KaK pYKOSAT-

Takum o6pasoM, Mbl BHAHM, utro Gopma
IpeBHEpyCCKOro Meua Obuia oOmeeBponed-
CKOH, a4 KJIHHKH Ja)Xe MeXIyHapOIHbIMH.
KJIMHKH ApeBHepYCCKHX MeueH [0 BHeUIHeMY
BUIY OBLTH OYeHb IIOXOXKH Ha KJMHKH MeueH
u3 Cpenne#t u Mano#t Asuu u Ilepennero Bo-
CTOKa.

B Haiuefi, coBeTCKOH, apXeoJIOTHUECKOH JIH-
TepaType THN JIPEBHEPYCCKOr0 Meya Ha3Hl-
BaeTcs, 10 TEPMHHOJOTHH 3aI1aJHOEBpOIeH-
CKMX  apXe0JIOrOB-OpPYIKHEBENOB, KapOJIHHI-
CKHM 1,

[Ipy H3yYeHHH TeXHOJOTHH IIPOH3BOJCTBA
JIPEBHEPYCCKOI'0 MeYa Mbl CTapaJHCh NPHBJEYD
pPa3HOCTOPOHHUE MaTepHas JJs pelleHHT Bo-
npoca O PYCCKOM IMPOHCXOMKNEHHH H MECTHOM
IIPOH3BOJCTBE OOJILHIMHCTBA apPXE€OJIOTHYeCKHU
H3BECTHbIX Meuel W  JAPYroro  OpPYKHs.
A. B. ApuuxoBckHii mucad: «ApxeoJiorus
NOJIZKHA BBISCHHTb, GbLIO JIH B JpeBHedl PycH
CBOE TPOH3BOJCTBO MeueH; MOKa OTBETHTb Ha
STOT BOTIPOC MBI HE MOXKEMY 2.

B nameft pa6ore MBI NOCJETOBATENLHO HC-
ciaenyeM: 1) TEXHOJOTHIO H3TOTOBJIEHHS KJIHH-
KOB MeueH, 2) MeTaJs KJIHHKOB MeueH,
3) TEeXHHKY H3TOTOBJIEHHS H XYJIOXECTBEHHOE
otopMJIeHHe VKpalleHH#i Meua, 4) BOCTOUHEIE
H3BECTHSI O PYCCKHX M HX ODYXHH.

TexHOJIOr s IPOU3BOACTBA KIMHKOB MedyeH Ha-
MH H3yUeHa Ha OCHOBAHHUH MeTaJIJIorpaq)qucxo-
ro aHanusa 12 sxksemmiasipo meuedt (puc. 105).
[Tars meuein (Tmesposo-11, -12, -13, -14, -15)
NIPOUCXONAT U3 [HE3NOBCKHX KyPraHOB, UeThIpe
Meya (Muxaiiosckoe-3, -4, -b, -6) — n3 Mu-
XaHJoBCKHX Kypranos, aBa meuya (IIpunano-
#Kbe-10, -11) — u3 TlpunajpoKCKHX KypraHos
¥ onuH Meu (Bmux-6) — u3 Bumxa.

Ha ocHoBaHHH OGHapy>XEeHHBIX CTPYKTYDHDIX
cXeM Ha JpeBHEpPYCCKHX Medax 3 TeXHOJOrus
IIPOM3BOJNICTBA Meua PEKOHCTPYHPyeTcsl Cie-
aytomasn (puc. 106).

OcHoBa KJHHKa Meua JeJsiajacb U3 Xejesa

KH (mepexpectns u Hasepwrnst) VII—XIII BB. He co-
xpanunpck. Ha Tpex Meuax ¢ COXpaHHBIIHMHCA Py-
KoATKaMu croAr PYKoATKH XIV—XV BB, 3HauHTeNBHO
OTJINYAIOUIHEC OT eBponeﬁCKHx Bee meun (¢ VII B)
IOULTE JO Hac B opyxeBHHIX malatax ABODIOB Ty-
peunknx cyrraHoB. H. Stocklein. Topkapu Sarayi
Ars islamica, 1934, ctp. 2I6.

I R. Forrer Secwerter und Schwertkniufe. Lpz.,
1905,

2A. B. ApuuxoBcxkub. Pycckoe opyxue
X—XIII Be. Jokaaghl u COOGIIEHHS HCTOPHYECKOTO
dakyarrera MI'Y, Bbim. 4, Mocksa, 1M6, ctp. 9.

3 Tloxpo6Hoe omHCcaHHe KamAOro muingda B OTAENDB-
HOCTH CM. B TIDHJIOXKEHHH Ha cTp. 243.



TEXHOJIOTHA [TPOH3BO/ICTBA OPVIKHA

WK CBapHBajach M3 HECKOJBKHX (Tpex) Io-
JIoOC CTanM M Kejesa. Koraa ocHoOBa KJIMHKA
CBapuBa/iacb TOJbKO M3 CTanau, Opaju MaJso-
YIJIEPOJHCTLIH  MeTanad, - JIoBOJbHO  IIMPOKO
npuMeHAnach M y3opuaTtas cBapka (['He3moBo-
15, Muxainosckoe-5). B atoM ciyuae ocHoBa
KJHMHKa CBapHBajJacb M3 CPelHEH KeJe3HOH H
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KOBaB KJHMHOK 3aJlaHHOTO pa3Mepa, BEITATHBAJH
UEPEHOK DYKOSTKH. CiieyIOUIell MeXaHHYECKO#H
omepalidell ObIO BHICTPYrHBAaHHE LOJOB. 3aTeM
KJHHOK WIMH(QOBaJHM M IOJABEpPrajd TepMHUC-
ckofi ofpabotke. [locne 3TOro KJIMHOK MOJIH-
poBajgH H, €CJAH Ha OCHOBE KJHHKa JeJiajach
y3opuarast CBapka, ero TpaBuaH. KysHenm ke
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Puc. 105, Pacnonoxenne miandoB Ha HCCJENOBIHHHX JApPEBHEPYCCKHX Medax
1, 2, 3, 5-— MnxafinoBckre Kyprauwu; 4, 6 — Ipriagox:kne Kypraww; 7, 8, 9, 11, 12 — I'He3a0BCKue Kypramu; 70 — Bummx

JBYX KPaWHHX, CIleHaJbHO CBAPEHHBIX II0JIOC.
ITocnennne B €BOIO Ouepenh GBLTH CBAPEHBI H3
HECKOJIbKHX [PYTheB C pas3HbIM COJepXKaHHEM
yriepona M- 3aTeM HeCKOJbKO pa3 TMepekpy-
YeHHBIX ¥ pacKoBaHHBLIX B mojocy. K npexsa-
DHTEJBHO CBAapEHHOMY W [IOAINOTOBJIEHHOMY
OpyCKy OCHOBBI KJIHHKA HaBapHBall B TOpEl
CTaJbHBIE MOJOCH — OyayuIHe Je3Bus. Ilocie
CBapKH KJHHOK BLIKOBLIBAJH TaKHM 0Opa3oM,
YTOGDBI CTAJIbHBIE [TOJOCH! BLIILIH HA Je3Bue. OT-

JeJlan ¥ OCHOBY IIepeKpecTbss M HaBepIiHs
pykositrku. Muorma HaBapeHHble CTaJjbHbIE
JIe3BHS1 IOABEPTaJUCh ITEPe] TePMHUECKO# 00-
paBoTko# MOMONHHTENBHONH IleMeHTalluH ([ Hes-
noro-12, Muxafinosckoe-5). Ilpumensanac
TaKXke TeXHOJOTHSI IEeMEHTAIlMH TOBEPXHOCT
nenrbHOXedesHoro Meda, [logo6Hasi TexHOJO-
rusi Gblia y Meua MuxafoBckoe-4.
HecmoTrpst Ha TO, uTo GOJMLILIHHCTBO Meued
MPOHCXOIUT U3 TMOrpeGeHHH C  TPYIOCOMKE-
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HHAMH, 9 KJHHKOB COXDAHHJH TepMHYECKYIO
00paGoTKy HaH ee cjenpl. JIBa Meua Ha Je3-
Bu (I'nesmoso-13, -15) uMesn cTpyKTypy OT-
NYIIEHHOre MapTeHcuTa, Tpu meda (Ilpmaa-

Joxbe-10, -11, MuxafinoBckoe-3) uMesn Ha
4eThpe Meua

JIe3BHH CTPYKTYPY TPOOCTHTA,

TEXHHKA METAJIJIOOBPABOTKH

KOB Opanach BBICOKOYIVIEPOJHMCTOH, € COJEp-
XXaHHeM yraepona okoso 0,85—0,9¢%. Ha
JIBYX KJIHHKaX JIe3BHS, NOJBEPTHYTble JOMOJ-
HHTEJIbHOH IemeHTanuy, Hmenx 1,1--1,29
yranepona (puc. 107).

HMrak, Mbl BHAHMM, UTO Tlepen HaMH camas

Zlm

Puc. 106, TexnonoruyeckKas cxeMa Jae3BUH Mevyel

ctaJsHoro Jessmsa: ! — [He3ajgoso-11;
8— MuxainoBckoe-5;

7 — Muxafiaosckoe-4;

Hasapxa
6 — MuxaidnoBcKOe-3;
ILlemeHTangd JC€3BHAL

(Tresnoso-11, Muxaiutosckoe-4,-6, Buinxk-6) —

cop6ut. Bce OHM HMEOT Ty HJIH HHYIO
CTPYKTYPY  OTNyCKa — BO3JEHCTBHE  TeMIle-
patypul norpeGanbHoro koctpa. Ho Takue

meyr Kak I'meanoso-13, -15, [lpuaanoxbe-10,
-11, Muxaiiynopckoe-3, HAXOAHJHChL HAM Ja-
JIEKO' OT IUIaMeHH, 4TO MaJIoBEpPOATHO, a CKO-
pee BCEro ellle B PAacKaJeHHOM COCTOSHHH Obl-
JIH BOTKHYTHl B XOJIOIHYIO 3€MJIIO HJIH OXJaX-
JMEHbl B BOJE, a CJEJI0BATEJNbHO IOJYYHJIH
BTOpHYHYIO 3aKajKy. Cranb Ha JIe3BHsl KJHH-

2 — I'me3goB0-12;
10 — Buinx-6:
9 — Muxafinosckoe-8. CTpykTypa Wefeza: 4 — 'HesznoBo-14

3 — 'me3noBo-13; §— I'nesgoso-15:
17 —Ipunagoxee-10: 72 — Tpunagoxee-11.

THIIHYHASA [JPEBHEPYCCKAS TEXHOJOTHS M3TOTOB-
JIEHHS KaYeCTBEHHOIO H3JEJHs1 — CBapKa Msr-
KO BSI3KOH OCHOBBI CO CTaJbHBIM JIE3BHEM H
mocaefyomas TepMHyecKas o6paboTka Beero
KJKHKA.

Ecai, nanprMep, Mbl CPaBHHM TEXHONOTHYe-
CKHe CXE€MbI NPOH3BOJCTBA KJHHKOB MeueH H
KOC, TO OOHADYIKHM OUYE€Hb MHONO OGIEro: Ta
Xe MHOToC/IOHHAs CBapKa WM HaBapKa CTaJib-
HOTO JIe3BHsl, BbITOYKA JoJja (HarnpHMep, Ha
kocax Hoerop. kypr.-15, Kosmaposo-1, -2) n



Puc. 107. MuxpocTpykTypa
I — neapus meua, MuxaiioBcKOe-3, CRapOUHMKE OB, ¥yB. 100; 2 — neapusa Meua, Mnxafinonckoe-5, crans
AepxanneM yraepoaa 1,19 (nepat ¢ neMentHTOM), YB. 100; 3 — Nesbus  HAKOHEUHUEKA
CBAPOYHBIA 0B, yB. 100, 4 -~ JeaBns HaKOHEYRHKA KONbH, TMpraanoxkpe-12,
(nepant c_ depputoM), ¥B. 100; § — ne3BHT HaKOHeUHHKA crpener, ['wesnoso-19, Aunum cisuros, yB. 100

c co-
konba, Tepromoso-2,
CT2Ab B OTOHKEHHOM COCTONHHM
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TepMHuecKas o6paGoTKa; Ta e GOJbIlast AJH-
Ha W MaJjasi TOJIIIMHA TMOJIOTHA KJAHHKA Meda
H JIe3BHA KOCHL. Pasinuie TONBKO B TOM, UTO
Yy KOCHI HaBapHBaJ/H OLHO Jie3BHe, a Y Meya —
IBa.

PeMecneHHHK, BJafEBIIMH  HeOOGXOTHMBIM
KOMIIJIEKCOM TE€XHHUECKHX 3HAHUH M HaBHIKOB
IJIsi TIPOM3BOJCTBA KOCHI (ClENyeT OrOBOPHTS,
4TO Hamy Kocwl oTHocsrces K XI—XII BB., HO
BCE 3JICMEHTBHl HX TEXHOJIOTHH GBIJH H3BECTHHI
H B X B.), MOT COBEPIIEHHO CBOGOANG C ATHMH
XK€ 3HaHHAMH, ONBITOM K HHCTPYMEHTaMH, T. €.
C JAaHHOH TeXHHKOH IpPOM3BOJCTBA, H3FOTOBHTh
H KJIHHOK Meua.

Hrtak, TeXHONOTHSA NPOM3BOACTBA MHOTHX
OPYIMH TpYyJAa, HHCTPYMEHTA U ODYXHA TIO-
Kasaja HaM, YTO TEXHHUYECKHH ypOBeHb MeTaJ-
JnooBpabarbiBalomiero pemecia B I1X-—X BB.
OblJI He TAKMM YK 3axyJajlblM U OTCTajbiM
(BCTOMHUM TEXHOJIOTHIO MPOHM3BOACTBA HOXKEH
C BBADEHHBIMH CTAJIbHBIMU JI3BUSMH), UTOOLI
IIPH TIPOH3BOJACTBE MeEUYEH PYCCKUM JIOAAM He-
00xoauM0o Ob1o ofpamaTthCss K HHO3EMHBIM
macrepam 3amnaga uad Bocroxka. Kaxux-nu6o
TEXHOJIOTHUECKHX TPYAHOCTEH H CEKpPEeTOB B
MPOM3BOACTBE KJIMHKOB MeueH, HCH3BECTHBIX
PYCCKOMY Ky3HeLy-OpyKeHHHKY, He OBLIO.

Bo Bropo#t yactu HacTosiIeit paGoThl MBI AJis1
XapaxTepUCTHKH MeTaJljla, TIPUMEeHSBIIErocs B
JgpeBHed Pycu, npuBesn TabauIy pe3yJbTaTOB
CIIEKTPaJIbHOTO TOJYKOITHYECTBEHHOTO aHaau3a
MeTaJjljla HEKOTOPbIX ADEBHEPYCCKHX H3AeNUR.
CrnexTpajibHOMY aHaJH3y CpelH psiaa - BelleH
OB MOJIBEPTHYThl MCUH H pasHble H3ICJHS
U3 [He3TOBCKUX KYpraHOB H ME€YM H3 KypraHO3
y ¢. Muxa#noBckoro.

Kak Ham wusBecTHO, O6OJOTHBIE H JIYTOBbIE
pyAbl IIPH CBOEM I€HE3HCe HHOTNa KOHIEHTDH-
PYIOT BMeCTe€ C OKHCJAMH XeJjie3a H OKHC/BI
TaKNX MeTajIoB, KaK HMKeNIb, THTAaH, MOJHG-
JeH K xpom. llpu BoccTaHOBJEHHH XeJe3a
YacTb 3THX OKHCJOB BOCCTAHABJHBAaeTCH H
IICPEXOAHNT B MeTa/lJ. B Meranse H3QeaHE C
trepputopun  CMOJIeHLIIMHBI MB!I  HabJiogaem
OUeHb YACTO INPUCYTCTBHE B HEBOJIBIIHX KOJH-
UeCTBAX, KaK €CTeCTBEHHOH IIPHMECH, HHKEJS.
Kpome TOro, Bo BceX H3JejHAX OOHAPYKEHBI
ciaennl xpoma. Ho oH He sgBisgercd Xxapakrep-
HbBIM, TaK KaK CONpOBOXKJAaeT GOJIOTHBEIE H JIy-
rOBbIE DYIbl TIOUTH HA BCEH TEPPUTOPHH IPEB-
Hed Pycu. Hukenb ke Ha rore U Ha cepepe
JpeBHell Pycu BCTpedeH JIHIIL TIO0 OJHOMY
pasy. KpoMe TOTO, HHKENb BCTPEUEH IO OJHO-
My pa3y Bo Brnagumupckux u MuxaiinoBckux

TEXHHKA METAJUIOOBPABOTREH

Kypranax. [IpuBenem gaHHBIE XHMUUECKOTO CO-
CTaBa IO HHKEJI0 MeTaJua u3geauii u3 [Hes-
HOOBCKOro H MHuxaijoBCKOro MOTHILBHHKOB, KO-

TOpbIC ($) 8§51 nmoaB ep T'HYTHI CIIKKTPAaJILHOMY
dHaJH3y:
HaunMmeHo- Huxkear,

Uludp BaHHe %
I'nesgoso-11 Meu Crneant
I'nesgoso-13 Meu Caenbt
I'He3goBo-16 Konbe 0,17
I'nesnoso-4 Hoxuanm Her
I'nesnoBo-17 Crpena Her
['He3noBo-18 Crpena 0,6
'Hesposo-19 Crpeaa Her
I'nesnoBo-1 Hox HeT
[‘neanoso-2 Hox Her
['He3goBo-3 Hox 0,1
I'He3n0BO-5 Tonop 0,1
iHe3noBO-7 3aknenxa 0,1
ie3poB0-8 3akJenka Her
I'He3n0B0-9 3akmenka 0.1
I'nezgoso-10 I'BO31b Cnenbl
Muzxaitnosckoe-3 Meu Hert
MuxaitnoBckoe-4 Meu Hert
Muzafinosckoe-o Mey Crenbt
Muzxa#nobckoe-6 Meu Her

M3 15 HcenenOBaHHBIX NPEIMETOB HHBEH-
Tapss [He3LOBCKHX KypraHoB B 9 H3JEJHSX, B
TOM 4HCJE¢ B OOOHX Meuax, oOKasajach IpH-
MeChb HHKeJf. 1 HanmoMHHalo, 4TO NPUMeECh HH-
KeJsl HOCHUT €CTECTBEHHBIH XapakTep. I3To fB-
JEHHe MO3BOJISET HaM CHASJaTb BLIBOL O TOM,
YTO M€YH, KOlbe, CTpeJa, HOX, TOlmop, 3a-
KJeNMKH ¥ TBO3JM CHAeJaHbl M3  Meraia,
TIPOUCXOASALICIO H3 OQMHOIQ TIe0JIOTHYECKOTO
patoHa.

Ecniu MBI HE MMeeM OCHOBAHHSI TOBODHTb O
IIPOU3BOJACTBE  HCCJIENAOBAHHBIX THE3NOBCKHX
Bellled B apeBHeM (CMOJIEHCKe, TaK Kak y Hac
HET aHa/Ju3a GOJOTHBIX DyJ Ha IIpHJErarolIuX
paloHax, TO MOXKEM yTBEpPKAaTb, UTC MEUH M
Jpyrue HasBaHHbIC BellM (OHH IIPOMCXOMSAT U3
PasHbIX KYPraHoB) CcAeJlaHbl MeTaJJypramu
¥ Ky3HEIaMH OJHOTO NMPOMBIIJIEHHOTO palioHa
IpesHed Pycu.

Kro ke OblIH 3TH METANNyPrH H Ky3HEIH?
B pa6ore . A. ABnycuHa o ['He310BCKHX KyD-
raHax ! y6equTe€JbHO KOKAa3aHO, UTO BeCchb HH-
BeHTapb ['He3noBa (kKpoMe Kypranos Ne 74
packonok CepreeBa u 59 packomok CokoJioBa)
SIBJISETCST MECTHEIM, T. €. NPHHAJJIEXKUT CJa-
BAHAM H, B YACTHOCTH, CMOVICHCKHM KPUBHYAM,

VLA, ABnycuH. Bapaxckuii Bonpoc nmo apxeo-
aorxueckum panHeiM. KCHMUMK, B, XXX, cTp. 3.
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H BLIZICJIBIBAJIM €r0, BIIOJIHE €CTECTBEHHO, MECT-
Hble CJIaBSIHCKHe Ky3Heubl. He sBasauce uc-
KIIOYEHHEM H MEUH.

B Meranne ogHoro us uernipex Meuei Mu-
Xa#noBCKHX  KypraHos  (Muxa#aosckoe-5)
TaKXKe OOHAapyXKeH HHKeslb., B nauieli HCTOpH-
YeCKOH M apXEOJIOTHUECKOH JIHTEpaType CyIle-
CTBYeT HECKOJIbKO TEOpUH O 3aCeJIEHHH CJIaBs-
Hamu  Spocaasckoro IloBosxkbs. Opma H3
HHX CUHTAET, YTO 3TOT Kpall Obla KOJOHH3O-
BaH CMOJIEHCKHMH KpuBuuamu!. Ecam coBna-
JeHHe COCTaBa MeTaslia OEZHOrO Me4ya ¢ Me-
TaJlJIOM THE3JOBCKHX MeueH M APYIHX H3Ieqnii
HE Jlaer ellle HaM M[paBa peuwaTh BONPOC O
HalpPaBJCHHH KOJOHU3AUHH, TO BO BCAKOM
Clydae MBI MOXEM HaMeTHTb paspellleHHe
STOro BOIpOCA IYyTEM MAacCOBOTQO CHEKTPaJb-
HOTO aHau3a Kak M3desuit u3 MuxafJoBCKHX
KypraHoB, TaK ¥ MECTHBIX pyA. M Mbl, BoaMox-
HO, OGHaPyXKHM 4YacTb HHBEHTADS, IIPHBE3EH-
HOTO M3 CMOJIEHCKOH 3eMJIH, B UacTb yiKe H3-
FOTOBJICHHOTO HA MecTe. DTO Ke OTHOCHTCSH H
K BiaguMHpcKMM KypramaM, rae Takxke B
OLHOM u3penun (Bmagumup-8) 6bi1 o6Hapy-
JKEH HHKEJb.

Hsyuenue 1oBeqnpuo#i TexHHkH maroropie-

HHS YKDALUEHHH NEePEKPecTbs PYKOSTH M Ha- -

BEPUIUA NDEBHEPYCCKHX MeYel W HX XyIOme-
CTBEHIOTO CTHJIfl, 4 TAKXKE H3yYEHHE HaKOHeYy-
HHKUB HOXKE€H JaeT HaM pSjJ [L0Ka3aTelbeTs
00 H3TOTOBJICHHH STHX Jeraneir meya Ha Pycu.
ITOT cloxker GBI TOAPOGHO usyuen B. A. Pu-
6akoBbiM. «B mamewm PacnopsizkeHud ecTb
OecClOpHBIE  [OKA3aTejbCTBa TOI0,— IIHILET
- B. A, Pni6akoB,— yt0 10 KpaiiHel Mepe py-
KOATH MEUCH HBrOTaBJHBAINCH B PYCCKHX TO-
pultax» 2. [Iousenem npumeper. PykosaTb meua,
OYCHb XODOIEH COXPAHHOCTH H3 IOTpeGenus
APyXHHIKKA 613 3010TEX Bopor B Kuese,
Obl1a OGJIOXKEHAa YeKaHHON cepebpsAHHOH II0-
0co#t. UeKaHHbI W IPaBMPOBAHHDBIN y30p 3toit
[IOJIOCH! COBEPUICHHO AHAJIOTHYEH 10 TEXHHKE H
CTHII0 y30pa HA OZHOM M3 TYPHHX POTOB H3
Yepxo#t Moruisl. 3BEPHUBIH M DPaCTHTEIbHBIH
OPHaMeNT, yKpamawowmuid meu us YepHoi Mo-
THIbL, OOBIYEH [JiI PYCCKOro: HcKyccTBa [X—
XI BB. O pykosTke Meda u3 Yepro#i Moruis
Aaxe TakOH HeNOOpOKeJaTeNlb PYCCKHX JpeB-
HOCTeH, KaK IUBeICKHE apxeosor T. Apwue, B
PYKax KOTOPOro BCE ApEBHEDYCCKHE BeIUH Npe-

"JI. A, ABnycun Yk cou, cTp. 13.
?B. A, Pu6axos. Pemecto npesnelr  Pycu.
M.-—J1., Usn-0 AH CCCP, 1948, cTp. 224.

BPAIAIOTCA B CKAHAHHABCKHE, IMHCAN: <« TOT
THII MeYa POJHJCH, MO BeeH BEpPOSTHOCTH, B
Poccun nog Bausmuem Bocrokas !

Y MHOruxX BOCTOWHEIX mucateseli IX—XI BE.
HMEIOTCST YIOMHHAHHSA O BOODPYIKEHHH DYCOB H,

Puc. 1(8. Pykosars nperuepycckoro
Meya H3 MuxalnoBckuX KypraHos
{Muxafinosckoe-6)

B HacTHOCTH, 0 Meuax. $I ocranoB/KOCH JHIID
Ha IBYX aBTtopax — Au-Bupyuu u H6H-Oan-
JIaHe.

Y BBIIAIOUIErocsT YYeHOTO-3HIHKJIONENIHCTE,
Xopesmuitna An-Bupynu, B tpakrate «Kumra
cobpanusi (04epKOB) O MNOSHAHHH JparomeH-
HBIX KaMHeH», HammcaHHoM B 1048 r., corep-
KHUTCSl HeOONbIIasl IJiaBa, INOCBALLEHHAS Ke-
nesy. B s1ofl raaBe Bupynd Heckonbko pas
FOBODUT H O Meyax DYCOB.

'T. Arne.
crp. 3l

La Suéde et I'Orient. Upsala, 1914,
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B Hauajie rJaBbl, KJIACCH(HUIUPYS METALI,
Bupyun nuuer: «Ms maGypkana MeuH py-
MeHLeB, pYyCOB H ac-cakajiabosy !. Illamypxa-
HOM, KaK yXe TOBOPHJIOCH, HasplBaeTcd CTaJb,
MoJIy4eHHasl HeNOCPEACTBEHHO B CBHIPOJY THOH
[ieun WIH NEMEHTHpOBaHHasf B ropHe, HeTbipe
pasa DHPYHH TOBOPUT O MarTepuaje PYCCKHX
mMeuefl, ¥ BCeTjga 3TO — lIalypKaH.

B gpyroM MecTe BHDYHH OCTaHABIHBAETCA
Ha Meuax pycos nogpobHee. Ilpupeny Bece
tekcT: «Pychl  BBIENBIBAJH CBOM MEYH H3
wranypkaHa, a JoJibl TOCPeIHHe HX H3 HapMO-
Xaxa, 4TOBbl MPHAATh HM [POYHOCTb IIpH yAd-
pe, IPeNOTBPATHTb HX XPYIKOCTb. An-dbynan
(cTaJsb) He BBHIHOCHT XO0JI0Ja HX 3MM H JTOMAeT-
csi npu ynape. Korja OHE TIO3HAKOMHJIHCH C
¢dapangom (T. €. € Yy30pYaThIM GynaToM.—
B. K.}, To u30o6penn Ljs RONOB IJETCHbE U3
NMJHHHBIX MTPOBOJIOK, (M3rOTOBJICHHBIX) H3 obe-
HX DAa3HOBHAHOCTEH Kene3a — nrabypkaHa H
aerckoro (T. e. xenesa). M cranu nogayuatb-
csl Yy HEX Ha CBapHBIX TJIETEHbAX IPH norpy-
¥erun (B TpaBHTENb) BellH YIMBHTENbHbIE H
DEJIKOCTHBIE, TaKHE, Kakue OHH eJaji HHa-
MepeBaJHCh MONYUHTb» 2,

Ocofasi BaXXKHOCTb 3THX TEKCTOB 3aKJI09aeT-
cAl Ipexje BCero B COOGUICHHH Bupyau o
pOM3BOJACTBE Meueil y PYCOB. BeposTHOCTD
OJOGHOTO YTBEDKEGHHS NOAKpeIIAeTcd Tod-
HLIM 3HAHWEGM BHPYHH psiia MEJNKHX NIOAPOGHO-
cTefl TEXHOJIOTHH INPOWM3BOIACTBA Meuel, KOTO-
pbie HAMH [POCJIEXEHEI M M3Y4eHbl Ha dpXeo-
JTOrHYecKux 06pasnax APEBHEPYCCKHX KIHHKOB.

«Pycyl BbAeJbIBATH CBOH MEYH H3 IIalyp-
xaHa, a AOJMBl NOCPEJHHe HX H3 HapMOXaHa>.
Jlonsl HMeIOTCS Ha BCEX HM3BECTHBIX HaM
JpeBHepPYCCKHX Meuax. Hapapka Je3BHs H3
manypkata (T. €. cTajH) Ha OCHOBY KJIHMHKA,
cleNaHHyl0 U3 HapMoxaHa («xenesa») HIH
CBAapeHHYIO M3 CTalH H Xejesa, Mbl oOHapy-
swiH Ha 10 kaMHKax W3 12 uccaenoBaHHBIX.
Kak Mbl BHAETH, 3T0 GbLT OCHOBHOH TEXHOJIO-
FHYeCKH TIPHEM H3TOTOBJICHHS KaYECTBEHHBIX
nanenufi B apeBHedl PycH.

«Korna OHH MO3HAKOMHJIHCH C dhapangoM,
10 M3O0penH AJs JONOB (T. €. OCHOBBI KJMH-
ga.— B. K.) nnereHbe M3 AJIHHHBIX NPOBOJOK,
(M3rOTOBJIEHHBIX) H3 obenx pasHOBHIHOCTEH
wese3a — mabypxana (cramu) u  HKEHCKOIO
(T. e. COOCTBEHHO xenesa)». IlogobHas Tex-
HOJIOTHSI CJIOKHOY30p4yaTod CBapKH HaMH 00-

1A, M. Benernunukni Yk cod, CTp. 140.
2 Tam ke, cTp. 142.

HapysxeHa Ha AByx meuax (I'meamoso-15, Mu-
xaiyoBckoe-5). Kpome Toro, MHe H3BECTHHI
nsa meya H3 xomtekuud I'MM Tunma IX—
X BB.,, HO, K COXaJeHHIO, C MNOTEPSAHHBIMH
nacropTaMy, Ha KOTOPBIX BHASH y30p B IOU-
Ky, HAYLUIHE BAOJb MOJ& KIHHKA.

Ipyro#t aBrop, MOH-PamiaH, nmocon Xaju-
¢a Mykranupa B Bovxckyio BynrapHio B Ha-
yaje X B. (922 r.), B pacckaze o cBoeMm Iy-
renrecTBUH B Benmkue bBoarapbl OIHCBIBACT
pycoB, KOTOPBIX OH BCTPETHN Ha Bodre. W6H-
dannaH oMUCHIBAeT W X BoopyXKeHme. B pyc-
ckOM TiepeBojie pacCkasa rosoputcs: «Meun
ux (1. €. pycoB.— 5. K.) mnockue, ¢ Goposn-
kaMH, (hpaHKCcKHe» !. ITa (pasa nepepona co-
uynuenuss UoH-Pannana 4acro cjyXujga HOp-
MAHHCTAM JOKa3aTeJbCTBOM HHO3€MHOTO MpO-
HCXOKEHHST BOODYXKeHHS PYCCKHX JPYXKHH-
HpkoB. UToBH mOHATH 370 Mecro y M6H-Dan-
JlaHa, Mbl JIOJKHBI KOPOTKO O3HAKOMHTBCA C
pcTopHoTpaduell mepeBoaa CJoBd «AhPAHIK;
OHO Yy apabCKMx aBTOpOB OO0O3HaAyaso €BpO-
mefilleB B IIHPOKOM CMBIC]E, KakK KuTegaeH
EBponsl,

Pacmyccen u PpeH 3TO MeCTO TaK M I€pe-
BOLHUNH — «von europdischer Arbeit»?, 1. e.
eBponeiickoll paGoTHl, eBpOnefickoro THIA.

Ho nosxe, KOTAa B €BpONeEHCKOH apxeoso-
IHUECKOMN JHTepaType CTaJH IUHPOKO H3BECTHH
MeuH, TIOJyYHBILHe YCJIOBHOE Ha3BaHHE dbpaHK-
CKHX, TaK KAaK HEKOTOpble aBTOPbI CIHTAJH, HTO
X H3TOTORJISIH TAe-TO Ha 3amnaje HJIH BOCTOKE
dpaHUuH, TO CTAJIH yTOUHATD CIOBO «HppaHIK»

H TIeDEeBONHTb €ro Kak «(paHKCKHE>. ABTOp
OCJIE/IHEr0 PYCCKoTo mepeBona A. I1. Kosa-
KOTO-

JIeBCKHH, XOpOImo 3Hasg <CMbICI CJIOBA,
puiii apaGHCThl PHAABAIH IOHSTHIO dbpanxkH,
ocnenoBan 3a repMaHodunom BasnioBHIM,
KOTOpbifl B OJHOR M3 CBOHUX paGor mblTAJICH
n0Ka3aTh, UTO BCe OPYXHE, yIIOMHHAEMOe
apabCcKUMH  HCATENAMH, SBJIACTCH repMas-
CKHM: «moji Farang H3BecTHbIMH CBOMMH ME-
yamu (9TO HdajeKO ellle He H3BeCTHO.— bB. K.),
cefyeT TIOHHMAaTh COOGCTBEHHO (¢paHKOB, a HE
epporeiines pooOuie, Kak 3TO nenany DOpeH

1 npyrue» 3.

! Tlyremecrsne H6H-Pajpnana Ha Boary. M.—JL,
1039, ctp. 78. A. . TapxaBH. CKaszaHHA MYCYylib-
MAHCKHX FHACaTeseli O CJaBsHax H PYCCKHX. CI1o6.,

1870, crp. 100,

2 C. Friahn. Ibn-Foszlan’s und anderer Araber

Berichte iiber die Russen &lteren Zeit. St.-Pet., 1823.
a3 A Z Validi. Die Schwerter der Germanen...
ZDMG, Bd. 90. 1936, S. 22.
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Takasd TeHAeHUHO3HOCTb IEPEBOA HCKAXKaeT
peck cMmbica  (pase Mon-®amnana. Ho6H-
damman emnBa JHM 3HAJ O MECTHBIX ILEHTpax
npousBoicTBa Meueft B EBpome (a Kak MBI
3HaeM, HX ObuI0 MHOXKecTBO Bo PpaHIHH,
I'epmanuu, CkaHauHaBuM, HMTaanu 1, KOHEUHO,
tHa Pycu), a XOoTes JHIIb TOJNBKO OTMETHTh,
YTO STH MEUM He BOCTOUHOH, a eBPOINeHCKOH
paboThl.

A Kax HaM M3BECTHO, BOCTOUHBIE MEYH IO
TeXHHKe IIPOM3BOJCTBA H HEKOTOPBIM JETasM
KOHCTPYKIIHH OTJIHYAJIHCh OT MeueH €Bpolei-
CKOTO H3IOTOBJICHHA (BKJIOUasi, eCTeCTBEHHO,
crofia 1 Bocrounyio Espomy).

Ha BocToke Meud u3rOTOBJISIJIHCH B IIOJaB-
JSIOIEeH Macce IeJbHOCTAJIbHBIMH, H3 THrEJb-
HO# craau (arn-dynan unu an-papang — 6y-
JarHasd crajb!), a B ApeBHelt Pycu cBapHbIMH
H3 Xe€jesa W IeMEHTOBAaHHOH cranaum (cMm. bu-
pyHH).

Hrak, Gosee BEPHBIH MO CMBICJAY HePeBOX
sToro mecra u3 HWou-®amrana takos: «Me-
UM HX TIJIOCKHe, ¢ 6GoposgkamMu (¢ gosamiu),
eBponerckyue (eBpOIEHCKOro THIIA) ».

OxaHunBasg 0G30p TEXHHKH IPOH3BOJACTBA
Meuell B apeBHefl Pycu, caenyer elie ykasars,
YTO pacnpocTpaHeHHbIH B 3anagHoll EBpomne
IpHEM CTaBHTh Ha KJUHKAX Meuell Hajnucu
HIK TaMmraoOpasHble 3HaKH, BEPOATHO Kak
MapKH OTAEJbHBIX PeMeC/JeHHHUKOB, OTCYTCTBO-
BaJl y DYCCKHX oOpyxeiHukoB. Cpenn H3BecCT-
HBIX HaM Gojee 70 Meued TOJbKO Ha CEMH Me-
yax ObwiM OOHapy:xeHol Kiaeidma. Ha mecru
Medax — 5 Meuell BbLIOBJeHBl H3 [Henpa mpu
paBorax Ha JIHempocTpoe? u OAMH MeY HaHIeH
okojo XepcoHa ® — Obuin  Hajgnmucu (paHK-
ckux macrepoB Uliberht uam Tamraotpasube
3HAaKM, 4YacTo BCTpeyarmnipecs Ha 3anajHo-
eBpoleficKUX Medax. A Ha OZHOM Mede H3
I'HesgoBcKHX  KypraHoB # HMeNoCh KJIeHMO,
COBEPILUEHHO HEH3BeCcTHOoe B 3anaiHo# EBpore.
[lepen HaMH, BepOATHO, IMOMNBITKA PYCCKOro
ODyKeHHHKa CTaBHTh KJjefiMa Ha CBOeH Tpo-

1B, A. Koaguund Heckonsko 3zaMeyaHHl K rJase
«0 menese» MHAHEPAJIOTHYECKOTO TpaKTaTa DHPYHH.
KCHHMMK, pummn. XXXIII, crtp. 147.

2B. . Pasgouukac. Hagnuce ® 3Haku Ha
veuax u3 Juenpocrpost. Hssectuss TAUMK, soim. 100.

A, TaxrTall., Opaukckui Meu XepCOHCKOTO My-
seq. ITHIO, 1935, Ne 5—6.

*B. H. Cusos. Kypraum Cwmonenckolt ry6, CII6.,
1902, crp. 70 u 127. Mos momblTKa Haf#TH 3T0 KJieHMO
Ha Haxomadmuxcss B HacTosmwee Bpems B I'MM rues-
IOBCKHX MeuaXx He YBEHUaJach YCIIEXOM.

IYKLIHH, KOTOPAsl HE NPHBHIACh Y JPYTHX €ro
COOTEUe€CTBEHHHKOB.

[Ipn wmupokofl MeKIyHapoIHOH TODTOBJE,
KOTODYIO Besa ApeBHss Pychk, cpeiu HUMIopT-
HbIX TOBApOB MOIJIH BCTpedaTbCsl H MeEUH.
[Tpumepom 3anagHOEBpPOMEHCKHX Meuel, Io-
naBmux Ha Pyck, sBasorca meuu us IHempo-
crposi ¥ XepcoHa. [IpuMepoM BOCTOUHOTO HM-
IopTa, BO3MOXKHO, SfABJSIOTCA «Meuw Xapa-
JyKHBIE,

Ho meun, monaBwme Ha Pych cpenn uM-
nopra M3 3anajHod Esponel u ¢ [Bocroka,
OBIIM HCKJAIOUEHHAMH, U HE MOTJIH CJIYXKHTb
OCHOBOH BOOpYKEHHS MHOTOMHCJEHHBIX ApY-
JKHH DYCCKHMX KHA3eH.

Vtak, Ha OCHOBaHMM BCENO CKa3aHHOTO O
Meyax, MBI MOXeM CYHTaTh, YTO Meuu [Jsd
CBOUX COOTEYECTBEHHHKOB BOMHOB-ADPYKHHHU-
KOB, O0OpPOHABINMX TIPAaHHOBI MOJOAOTO pyc-
CKOIO TOCydapcTBa, H IJis IPOLAaXKH 3apybex-
HBIM COCEIAM, KOBaJH DYCCKHe TOPOACKHC H
BOTUMHHBIE KY3HEUH-OPY:KeHHHKH, He yCTy-
NaBlIHEe B TEXHHMKE NPOU3BOACTBA H XYyLOXKe-
CTBEHHBIX BKyCaX HHM 3alajJHBIM, HH BOCTOU-
HblM MacrepaM. B 3Tofl CBA3H HaM CTaHOBAT-
Cl TIOHATHEIMH M peajibHBIMH H3BecTHs MO6H-
Xapnanbe, nucasiero B cepenune [X B.: «4To
JKe KacaeTcsl KYNIIOB PYCCKHX — OHA Xe CYTh
njaeMs u3 CJaaBsiH — TO OHHM BBIBO3SIT MeXa
BBIADBEI, MeXa JUCHI H Meuyu (paspsaixa.
mos.— b. K.) W3 paaphefimmux xKoumos CJia-
BOHHH K PymMefickomy Mmopio» 1,

Konbe OCHOBHBIM MacCOBBIM OPYKHEM
JpCBHEPYCCKOro Boficka Obl1o Kombe. MM Bo-
OpYKaJHCh BCe BOWHBL. BOBMOXKHO, 3THM 00Db-
SICHFeTCS TEPMUHOJOTHS HCUHCJIEHHs BOHCK!
«H GpicTh xe y noraHeix 900 xomuif, a B Py-
cd — 90 xomuit» 2. A. B. ApuMXOBCKHH <C4H-
TaeT, YTO <«KOMbe» O03HayaJo OTACJbHOTO
BOWHA 3.

Cpenu apxeONOTHUECKOTO MaTepHasa KOTbs
BCTpeualoTcs JOBOJBHO dacro. ks mpeameros
BOOpYKeHHs, Iocje CcTpen, 3to HauGogaee
MmaccoBas Haxogka. Mbl HX Haxoaum vame
Bcero B norpeGeHusx, HO MHOTAa B B TODOJA-
CKUX U TOPORMIIEHCKHX CJOAX.

GopMa U KOHCTPYKIHS KOIbS, NOLIOCHO Meé-
qy, OblTa Takxke oOweesponelickoit. Ha Kues:

1A 5. FapxkxasH V¥ cou, crp. 49.

2 TICPJI, 1I, ctp. 558.

3A, B. ApuuxoBckHIH.
X—XIII BB, erp. Il.

Pycckoe  opyxHe
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muHe, B CMOsIeHIIMHE, B HOBrOpOACKHX 3eMJSX
H B BEpPXOBbfIXx BOJIH MBI BCTDEYaeM OJHH H
Te ke ¢opmbl (pHc. 109). _
PacnpocTpaneHHBIMH OBLIH B OCHOBHOM JBa
THIIa — JUCTOBHJIHbIE H pOoMOOBHAHBIE. Pas-
Mepbl 10 JiiHHe Kosefanuch or 100 1o 650 Mm'.
Bosee Jerkue KONbsi IIpeJHa3HAYaJHCh JJId
[elllero BOMHA, a OGOJIbIIHE, MAaCCUBHBIE MpH-

Puc. 109. HakoHednHrH Xomu#

MeHSIJT BOMH KOHHBIH. Kombsl AenajucCh BTYJb-
yaThie; IpaBAa, BCTPEYANOTCHA, HO OUeHb pel-
KO, YePEHKOBBIE. JTO, BEPOSITHO, Cysuibl. Pop-
Ma CEueHHS JPEBHEDYCCKHX KOMHH Oblia
oBajibHasA, poMOOBHJIHAHA, TPEYrojbHad, pOM-
GoBHAHAST C OTTAHYTBIMH yIJlaMH H_OBaJb-
Has ¢ JOJIOM Ha LIMPOKOH cropone. BTyJKOH
KOmbe HajeBajoch Ha JpeBko. Cyas IO OCTaT-
KaM JpEeBKOB, HHOTAA BCTPEUAIOUIHXCA B Kyp-
raHax, X QJHHa KojeGarnacbh ot 1,5 no 2,0 M.
Urobbl KOMbe He COCKaKuBajo ¢ ApeBKa, BO
BTYJIKE [AEJNaJIOCh OTBEPCTHE, Uepe3 KOTOPOE B
JPEBKO BFOHSJIH [BO3Jb HJH 3aKJEIKY.

B 600 KONbe INPHUMEHSJIH JJSI KOJIOLIere

1 A, Cnaus . Kypraner CII6. ry6. B packonkax
JI. VsamoBckoro, cTp. 34 HJAH MAacCHBHOC KONbE H3
KI'MM (xoxsexkunn Ne 32578) nyuHOR 500 M.

yiapa, a He 1Ja MeTaHus!. MeraTeabHbBIM
OpYKHEM CIyXHJIa CyJHIA.

TexHosOTHYECKH OBIH H3YY€HBl 2D BTYJb-
yaThiX KOmHA ¢ 14 apXeosJOrHYECKHX NaMAT-
HUKOB. Ha Bcex koNbAx OB NMPOH3BENCH Me-
Tajanorpadprueckui ananus. HInuge genannce
Ha TOMEPEYHOM CEUYEHHH JIC3BHS KOIbS W HHOT-
na Ha BTyJake (puc. 110). IIpu stom oGuapy-
JKUJIHCh  CJIeYIONIHe  CTPYKTYPHBE  CXEMH
(puc. 111), :

A. MHoroclofiHasi cBapka, ¢ BBIXOJAOM Ha
pexXylliie TrpaHH J€3BHA CTaJbHOH TIOJIOCHI.
O6HapyXeHa Ha 4eTBHIPEX 3K3eMIsApax.

b. HaBapka cTa/JibHBIX JI€3BHH Ha XKeJ€3-
HYIO OCHOBY XKombsl. O6HapyKeHa Ha INATH 3K-
3eMIIAPAX.

B. lleapHocTaJbHblEe JIe3BHS.
Ha 11 3K3emmispax.

[. IlemeHTanua Je3Bus.
IBYX 3K3eMIIApax.

Kpome Toro, na Tpex oOpasmax oOHapyKe-
Ha OJIHOpPOJAHAs (eppHTHAs CTPYKTypAa.

TexHOoMOrUs HM3TOTOBJCHHS KOOb € MHOTO-
CJIOAHBIM Jie3BHeM OOHapyxeHa Ha ofpasiax
Baanumup-14, DBuceposo-1, Crepzkenckoe-1,
JIanuHckui-3. Takoe Kollbe Ky3HEIl H3rOTOBJISI
B Tpu npuema. CHayajna H3TOTOBJSJIOCH CAMO
Je3BHe (1mepo) Kombs. [IBe Kene3Hble H OOHY
CTAJIbHYIO IOJIOCHl KYy3HEIl CBapuBajJ M Bbl-
TATUBAJ B MOJOCY, NPHOJIHKAWOULYIOCA [0 JJiH-
He U IIIUpHHE K pasMmepaM OYyAyHIeTO JIe3BHs.
[ToroM OH OTAENBHO H3 XKejie3a H3TOTOBJIAMX
BTysnKy. M3 maactunbl, HA KDYIJIOH KOHH4Ye-
CKOH OIpaBKe WJIH pore HAKOBAJbHH, Ky3HEI
cruaj BTYAKY M 3areM cBapusaj. Capou-
HbIfl LIOB J€1aJicd BHAXJeCcT HJAW KOCOH —
BCTHIK. 3aTeM BO BTYJKYy BBapHBajach 3a-
TOTOBKA JIE3BHA, MOCTE UETrO Je3BHIO OOTOYKOM
Ha [HPKYJbHOM TOUHJE MpPHAABaJH OKOHYa-
TeNbHYIO (opMYy.

IIpeanocrenuefi omepanued Oblia TepMuue-
ckasg o0OpafoTka, IOCJEe Uero Kollbe IOJiMpOo-
BaJH U OKOHYATEJbHO 3aTaYHBAJIH.

[Togo6HYI0 TEXHOJIOTHIO HMEJH H KOIbS C
HaBaPHBIMH CTAJbHBIMU Je3BHaAMH. Ho na He-
GONIBIIHX KONbSIX BTYJKY H JI€3BHE€ HKHOTIA
Jejaii M3 OmHOro KkKycka wmeranna. OpuH
KOHel 6pyCKa pACKOBhHIBaJ¥ B KJIHHOOODAas-
HYI0 ILJIaCTHHY, M3 Kotopoff 3ateM cruband
BTYJIKY, U ee cBapuBand. Ha apyro#t KoHeln

O6napyzkeHbr

ObHapyxeHa Ha

1'A. B. Apnuxosckui. Pycckoe opyxue
X---XII1 ®p. Jloxrafbl H COOGLIEHHA HCTODATECKOTo
dbakynprera MIY, Bmin. 4, Mocksa, 1946, crp. 1l
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Puc. 110. Pacnoaoxenne mandoB Ha HCCAEJOBAHHBIX HAKOHEUHHKAX KOIHMH

1, 2, 3, 5, 22, 24 — llpunajsoxckue kypraHu: £, 8, 10 — Hosropoackne kypravu; 6, 20 — Ilon6010 TheBCkIA
MOrHAbHMK; 7 —KyDrauu y gep. Teprwowoso: 9, /8, 2/ — BaaauMdpckue Kyprawu; /i — kypranu y c. Buce-
poso: 12 — MaxcHMOBCKHA MOFHABHHMK; [3 — roporvme [1a30Bckoro paiioHa’ 14 — Muxafinosckne
kypraHul; I8 — CrepXeHckoe ropoaume; /6, 17 -— JlaauHCKHA MOrgabHHEK; /9 — KYPraun y Aep. 3acAabib;

. 28 — CHeszOBcKHE KYyDPraHp; %8 — Kusixas [opa
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OpycKa HaBapHBAaJIH JBe CTaJbHbIE [0JOCHI,
NOCJI€ Yero JIe3BHE BHITSTHBAJIH H TEPMHUYECKH
o6pabaThiBaJIH.

Hs 22 xonuii Ha 11 sk3eMmidpax Jie3BHS
OKAa3aJHChb HEeNbHOCTAJbHBIMH. BLI6Op npeBHe-
DYCCKMMH Ky3HeHaMH TAaKOH TeXHOJIOTHH OKa-
3ajca He caydyalHbIM. JlegBHe (Ilepo) XOMbs

TEXHHKA METAJINIOOBPABOTHKH

uanenusi. OT 3TOr0 U3MCHEHHSI TEXHOJIOIMH Ka-
YeCTBO KONHMH yXyALIAaloch He Ha MHOIO, HO
CTOMMOCTb H3JE€JIHS 3HAUHTEJIbHO CHMXKAJIach.

H3 22 gonu#t co CraJbHbIMU JIESBHSIMH Tep-
MHUYECKYI0 00paboTKy HJH €€ CJC[bl COXPaHUIH
14 nesBuii. JleBars Jgessusi ([Ipunamoxnbe-12,
-13, -16, -17, Bnagumup-14, JlsauHckuii-2, -3,

e -

10 1180

Puc. 111, Texnoxornyeckasd cxeMa Je3BMH HaKOHEYHHKOB KONMHHR

Muorocaoanas csapka: I — Baagamup-14;

2 — Buceporo-1;
CTaABHHIX ne3Bun: § — Hosrop. kypr.-21: 6 — I[lpuaanoxbe-12; 7 — I'reanopo-16: & — Teromoeo-2;
Heabnocraipnne Jessus: 10— Hosrop. kypr.-22: 17— Hosrop.

3 — Crepxerckoe-1; 4 — Mapunckuit-3. Hasapka
9 — T'aanos-11.

Kypr.-23- /o— [lpuaapoxne-13° 13— [Ipnaanoxpe-16;

14 — BaaguMup-16; 1§ ~= Muxahnosckoe-7; 16 — Kurikas«28- 17 — Ion6oaothe-5 18 — Ioa60a0Tee~6: 19 — Bacaasib-1;

20 — Jlaaunckui-2. lleMeHTauusa JezBus:
wbe-14;

YacTo MoABEpPraercss H3TrHOAIOIMM Harpyskam
H, CJICTOBATENbHO, KPOME TBEPJOCTH DEXKYIIHX
TpaHeHd, OHO IOJKHO 0O0JagaTh J0CTATOYHOM
IPOIOJIbHON ~ YIPYLOCTbIO. OITHM  YCJIOBHAM
MONIHOCTHIO OTB€YA€T TEXHOJOTHS MHOTOCIOH-
HOW CBapKM WJIH HaBapKH CTAJbHBIX JI€3BHH
Ha XeNMe3nylo ocHoBYy. Ho Tax Kax Kolbst HMe-
JI1 OTHOCHTEJIbHO OOJIBIIOH pasmep, uToO ycJjo-
XKHSUIO TeXHHKY H3TOTOBJICHHSA H, IJIaBHGE, IIU-
POKHH CIpOC, TO HEKOTODble KY3HEIBl CTaJjH
yIpoulath TEXHOJIOTHIO, 3aMCHAS HaBapHOe
JIe3BHEe IEeJbHOCTAJbHBIM, HO H3 CTaJH HEOOHO-
POAHOrO CTpPOeHHA, T. €. OoJee ChIpOH, ueM
OObIYHO OHH YHOTpeGJIJIH Ha KayecTBEeHHble

21 — TIpuaapoxpe-17;
4 — Baaaumup-15;

22 — MakcHMOBCcKHE-4, Xenesnple:
26 — Mpuangoxne-16

3 — Ipraano-
Hosrop. kypr.-22, 3acnaBab-1) po Hac Jo-
IIJIH B COCTOAHHH cOpOHTA. JIUIIb DATH W3 HUX
MPOHCXOAAT H3 KYPraHOB € TPYIOCOXKKEHHEM.
JBa xombs (I'mesnoBo-16, [naso-11) co-
XpPaHUJIH 3aKaJgkKy Ha MapTeHcHT, Tpu (Hosrop.
Kypr.-21, Buceposo-1, Teproinoro-2) moman B
COCTOSIHHUA TPOOCTHTa, Taxum o6pa3oM, MbI
BHIHM, 4YTO OCHOBHOH pEXHM TepMHYECKOH
00paboTKH JIe3BHS KOIbSl — 3aKajKa ¢ OTIyC-
KOM (Ha TpOOCTHT U cDPOHUT).

Cranb Ha HaBapHble Je3BusA OpaJjach Cpef-
HeyIJIepOAUCTAsl € COAepxKAaHHEM  YIJepojaa
0,5—0,8%. VisyueHHble HAMM XKOIbsl B OCHOB-
HoMm orHocATcs K X—XI BB. Texnouworus npo-



TEXHOJIOTHA MNPOM3BOJCTBA OPYIEHA

H3BOJICTBA KOMHA M3 ADYKHHHEIX H JepeBeH-
CKHX KYPraHOB COBEpIIEHHO OJHHAKOBA,.
Hakoneunuku crped. Jyk u cTpe-
Jbl ¢ NDEBHEHAIINX BPEMEH, B TEUCHHE MHOTHX
THICAUEJIETHH, ObIM OCHOBHBIM OPYIKHEM [aJb-
Hero Gosi. CHauana Kak OXOTHHUBE, [IOTOM U
Kak 0oeBoe OpyxHe JyK NPUMEHSAJCS BIJIOTh
N0 H300pDETEHHSA  OrHeCTpeJbHOro OPY3KHSL.
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Cpenn GoeBhIX rOCIONCTBOBAJA poMGoBuaHAas
¢dopma, HO NpHMEHSIHCH u Apyrue THObE (Ha-
IpuMep, OpoHeGOAHBIE  pasJHYHLIX bopm).
Haxkoneunnku ¢ napeBkom CKPeNJIANUCh  [1O-
CpEACTBOM Y€peHKa, KOTOPhIM OHH BCTABJIfA-
JHCb B TOpeLl ApeBKa. Brpouem, H3BecTHBI
H BTYJbYaTbl¢ HAKOHEUYHHKH, HO OHH OYCHB
penkH.

FTHT

Rt

/Iﬂ M

Puc. 112. Tuner npesmepyccxux HaKOHEYHHKOB cTpel

B ofoux Bapuanrax sro OpYXKH€ HINPOKO IIPH-
MEHSJIOCE B ApeBHel Pycu. Us xenesa ne-
JIaNACh TOJNBKO HAKOHEYHHKH crpet. Cam ayk
H APEBKO CTDEJIBI H3TOTOBJIAJHCH M3 JiepeBa.
Bronne nonsiTHO, uTo AepeBsHHEIE YacTH cpe-
AM  apXeOoJIOTHYECKOTO MaTepHajJa [0 Hac
ACULIH TONBKO B HCKIIOYHTENBHBIX CJAYYasix.
3410 KeJle3Hble HAKOHEYHHKH CTpeJ rmpen-
CTABJICRHEI MHOTHMH ThiCAuaMu IKICMILNISIPOB.
OcoGeHHO MHOTO MBI BCTpEYaeM X B ropoj-
CKHX ¥ TOPOJMIIEHCKHX caosx. Hanpumep, Ha
Paiikosenxom ropoamiie HaiIeHo TOJIBKO
IeJbIX H XOPOUIO ONpeleJHMbLIX HAaKOHEYHH-
k08 1613 sx3emmisipos !. Bo Bpems Gosi, oco-
GEHHO 1pH ocale, NPOTHBHHKH BBITYCKAIH
TaKoe OOHJIBE CTDe, YTO JICTOMHCEI, 3allHChl-
BaJ. «Mnaxy crpeasl akbl J0xKIb» 2.

DopMd B pasMepnl CTPEJ, OCOGEHHO OXOT-
HHYbHX, OBUIHE OYEHb MHOT0OOpasHbl (puc. 112).

'B. K. ToHuapoB. Paiikosenxoe
Kues, 1950, crp. 145,

2 NCPJI, 1, ctp. 115,

TOpOHLIE.

Pasmepsl HakoHeunukop BapbHpOBaJH OT
M4JI€HbKHX, MHHHATIOPHBIX, AAHHOH 50 MM,
Io GOJbLIAX, MAacCHBHBHIX, maunofi 175 mm. [To
CEUCHHIO JIESBHS CTPEJIbl JeaJIHCh OBAaJIbHBIE,
pomMGOBHIHEIE, KBajipaTHbIE, KDYIJIble, Tpe-
yrojbHele. BoabmuHCTBO cTpen OJHONCDELE,
HO MHOTZa M3rOTOBJSJMCH H Tpexmepbie. B na-
KOHCUHHKAX CTpeJl HCCJeNOBATEIs MOPAXKAET
BEICOKAsE TEXHHYCCKAR KyJAbTypa Xy3HEWHOI'O
IpOM3BOACTBA, TOHKAst 0OpabOTKAa KOHCTpPYK-
THBHBIX H CPHAMEHTAJNBbHBIX 3JeMeHTOoB. Oco-
OCHHO 3TO 3aMEeTHO Ha CTpesaxX Ha JPYXHH-
HBIX norpebGeHud ¢ TpymocoxkenneM. O6-
PA30BABINASACA Ha CTPeJe OKajlMHA IIpeloxpa-
HAJAa €e OT Kopposuu. CTpenbl H3 3THX TI0-
rpeGeHH# NpencrarT nepel HAMH B HX epBo-
‘Ha4yaJbHOM BH[IE, C TOHKO OTTOYEHHBIM JI€3-
BHEM, MUIH(OBAHHOH ITOBEPXHOCTBIO Ilepa H
TUIATEJIbHOH OTLEJKOH meTaJed.

MHKDOCTDYKTYDHOMY aHaNH3y ObLIH MOJ-
BePrHYTEl 11 HaKOHEUHHKOB CTpPe] C LIECTH
apXeoJIOTHYECKHX IaMSATHHKOB, [nnupet
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JEeNajuch Ha IONEPEeYHBbIX CEYEHHFX Je3BHA
(pmc. 113). Ha nByx ofpasnax LONOJHHTENb-
HO OBLIM CAeJaHbl LIHGB HAa NOPOJOJbHOM
ceueHud. OO6GHApYXEHH <CJeoYIOLIHe CTPYK-
TYpBIL:
- A. lenbHocranbHasa. OCHapyxkeHa HA OQHOM
obpasie. :

B. LlemeHToBaHHass. O6HapyxkeHa Ha OLHOM
obpasie.

B. LleabHoxenesnass, O6HapyxeHa Ha Je-
BATH o0pasuax.

[{enbHOCTANIbHAA CTPYKTypa OOHapyxKeHa Ha
HakoHeunuke crpeibl ¢ Kumkefi I'opwr (Kus-

TEXHHKA METAJNJIOOBPABOTHH

3aTeM OH NEePEXOAUT B (PeppHUT YHCTOrO CTpOe-
Hus. CTPYKTypa LeMEHTOBAHHOTO CJOsl — COP-
6uT. ¥ [OBEPXHOCTH — TOHKas CeTKa IleMeH-
tura. CozepxaHue yriaepoia okoao 1,19%.
Muxporsepaocte 440 enuHul no ‘Bukkepcy.
Ha ocranbubix jepatH crpenax (Pasanb-12,
Ipunanoxbe-18, [nespoBo-17,-18,-19,  Kus-
xkas-24, -25, Capckoe-6, ['nasos-12) CcTpyX-
TYpPHl OKa3ajuCh LeJbHOXKeJIe3HbIMH. YacTb
9THX CTPEJ OXOTHHUbH, a uacTb — Goeshle
pOMOOBHIHbBIE.
- W3 mexaHMYeCcKHX OMNepaluil B IPOH3BOACTBE
cTpen HauGojlee HHTEPECHBl OliepaldH C MpH-

2

/N

Puc. 113, Pacnonoxenne mAH(OB Ha HCCAENOBAHHBIX HAKOHCYHHKAIX CTDE

I — Crapas Pa3ans; 2 — [IpHAafQK:KHe KYDPraHH;

3—5 — T'He3n0BCKAE KYPraHbl

6 — 9 — Kusaman [opa; 10 — Capckoe ropojrine;

11 — ropoauie [1a3oBCkOro pafoHa

xkan-26). Crpena Goesasi, OpoHeOofiHas, mnu-
pamuaansHasa. O6mas piauHa 115 MM, piauHa
. te3Bua b3 mMm. Ceuennme kBajparHoe. Pasmep
B camoMm mmupokoM Mmecre 9 X9 mm. Ilo-
MepeyHblfl TG CHeJaH B CepeAuHe JIe3BHUA
¥ NDOROJBHEIE oOr paspe3sa n0 KkoHuma. Ha
oboux mndax obHapykeHa CTajb OJHHAKO-
BOTO CcTpoeHus. Ee cTpykTypa — cop6ur ¢ dep-
purom. CozmepxkaHue yrjepona KoaebJercd or
0,25 mo 0,35%.

llemeHTOBaHHAsA  CTPYKTypa oOOHapyxkeHa
TakxKe Ha crpene ¢ Kusxke#d [oper (Kusaxas-
27). Crpena Goepasa. O6mas pauHa 95 Mwm,
JJinHa Je3pusa 55 mM. CeueHue KBajJpaTHOE.
Pasmep ceuyennst 5,5X5,5 MM. [lonepeunnit
TG CcheNaH B CepelMHe JIE3BHS M IIPOJOJIb-
HBIA — OT pasgpesa jno koHua. Ha o6oux uuid-
¢ax ob6Hapyxujachb CTPYKTypa LEMEHTAlHH.
ITo Bcelt NOBEPXHOCTH J€3BHA Ha TINIyOHHY
OKOJIO0 | MM Haer IeMeHTOBAHHBIH CJIOH,

MeHeHHeM O0XHMOK M LITaMnos. MHorue cTpe-
JBl TIPH II€PeXOJe Je3BHA B YEPEHOK HMend
(urypHele, reoMeTpHYECKH TOUHO H3TOTOBJIEH-
Hble GOpTHKH ¥ BeHuuku (puc. 114). Cpenathb
nogoGHble  (GUrypel B H3JEIHH BO3MOXHO
TOJBKO OOXMHMKOH MM LITammoM. OGpamaior
Ha ce6s BHHMaHHe CUMMETPHYHOCTb JIE3BHI
OyeHb TOHKAas 3aToOukKa oOCTpHs. Takasi BBI-
coKasi Ky3HeuHas TEXHHKa M3TOTOBJEHHS Ha-
KOHEUHUKOB CTpes Obljla BO3MOXKHA JIHIIb NPY
MaccoBOM M CIENMaJH3NPOBAHHOM HX HpO-
HBBOJCTBE.

Kak Mbl BHJEJH, OCHOBHAsl Macca H3TOTOB-
Jssack M3 O6buHONO Xejesza. HHoro Marte-
pHaJa 37ech ¥ He Tpe6Gosaioch. Jlna pasoBo-
ro NPHMEHEHHS CTPENbl CTOHKOCTb XKeJle3HO-
ro HakJenaHHoro JiesBus Oblia BIOJHE N0CT2-
TOUYHA. A 0 TOM, UTO NPUMEHSJICH B CTpeniax
XOJIONHBIE HAaKJEen OCTPHS, CBHACTEIBCTBYET
CTpyKTypa cTpeinl u3 ['HE3JOBCKHX Kypratos
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(I'mesnoro-19) 1. Ha puc. 107, 5 npeacrasJe-
Ha MMKPOCTPYKTypa JIe3BHSI 3TOH CTDEJIbl.
BunuMble B JieBOK 4yacTH CHHMKa 6ecrnopsiiod-
Hble JIMHMH, Ha3blBaeMble JIMHHAMH C/ABHIOB,
XapakTepHbl JAJisi MeTajula, I[OABEPrIIerocs
CUJIBHOMY XOJIOJHOMY HakxJjemy.

CriennaJibHEIA THOD OO€BBIX CTpes — GpoHe-
GOHHBIA — HBrOTOBJIAJNCA H3 CTaJH HJH Keje-
3a ¢ nocnaeaywoilell nemeHtamued. O06a 3K-
3eMIUIApa NOMOOHBIX cTpesq M3 11 Hamu Hc-
CJICIOBAHHBIX HMMEJH CTQJHCTYIO <CTPYKTYDY.
Ha oGoux 3sk3eMimisgpax COXPaHMJHCb CJeAbI
TEPMHUYECKOH 00pabOTKH.

O 3akajke CTpejl CBHACTEJBLCTBYIOT H He-
KOTOpbIe JIHTepaTypHbe HCTOUYHHKH. B «Cioose
o 1noJky Hropese» ecTb Takoe mecto: «C Be-
yepa IO CBeTa JIeTAT CTpesbl KaJjeHbie». To,
YTO HAKOHEYHHKHM OGOEBBIX CTPEJl TEPMHYECKH
obpabaTbiBaquch, Mbl BHAEJIH Ha CTpesax
Kusxaa-26, -27. Ho ocHoBHas Macca cTped
JeJlaziach M3 Xejles3a M, ClefoBaTesNbHO, 3a-
KaJUBaTbCsl HE MOTJIA.

Berpewarorcs B «Cyioe o nouky Mropese»
H «8JlaueHbie CTpesibi». M3BeCTHH «3JlaueHbIe
CTPEeJIbly TAKXKE€ H CDPEeIH apXeoJOTHYECKHX
marepuanoB. OIHH HAKOHEUHHK JKCJIe3HOH
CTPeJbl JIAHLETOBHAHOH (OPMBI ¢ IOBOJOUEH-
HOH moBepxHOCTbIO ObL1 HalijeH Ha Palikopen-
KoM ropoauie 2. BeposiTHee BCero, 30JOTH-
JIUChL IlapajHble CcTpesibl HanofoOHe mapamnHbIX
HHKDYCTHPOBAHHBIX OO€BBIX TOMNOPHKOB.

Boeswe ToOnopukH JlomoaHHTeNb-
HBIM OpYXHEM K KONbI0 y IeLIeTO H KOHHOro
BOMHa sABJAAJCA Tomop. MaccoBbie ONOJYEHHS
BOOPYXKAJHUCh TAaKXKe€ TOIODAaMH, 4alle BCEro
3170 OblIM OObIUHBIE ILIOTHHUHBIE Tonopnl. Ho
BOHHBI-IPOQ)eCCHOHANbl  NPHMEHAIH H  CIe-
[HAJbHO CHAEJaHHBle 0co0OH (opMbl GoeBbie
TOTOPHKH, : _

PasnooCpasHbie o QopMe TONOPHKH ObIIH
BCET/la JIETKH 110 BeCy, € BHITAHYTBIM H H30-
THYTHIM  JI€3BHEM H YJJHHCHHBIM KJCBIOM Ha
oGyxe (puc. 115).

Cpenu apxcoJlorH4eCcKoro Marepuana Ooe-
Bble TOIIOPHKH BCTPEUAIOTCS B NOrpebeHHAX H
B TOPOJMILEHCKHX CJIOAX. ;

MHUKDOCTPYKTYPHOMY H3ydyeHHIO OBLLIH IIOA-

! [Ipu cHNBHOM HarpeBe MeTajljla Hakiel, nogofHO
3akaJKe IpH OTKHre, mnponajaer. Ha ctpeme I'Hes-
n0B0-19 0oH coxpaHmICs, CJefOBATENBHO, CTpela Heno-
CpeACTBEHHO B IIJIAMEHH KOCTpa He HaxoJfHJaCb H BBI-
COKOMY HarpeBy He NOJBeprafack.

2B. K. TI'onuaposB. Paiikosenkoe
Kues, 1950, ctp. 95.

10 MaTepHadu IO 2PX€QI0THH, BbIIl, 32

ropojHIie.

BEPTHYTHl NATb GOEBBIX TONOPHKOB C UETHIpEX
APXOOJIOTHYECKUX NaMATHHKOB.
lnudpr penanuch Ha OPOLOJBHOM CEYSHHH

Puc. 114, Haxoueunuk crpes,
cBHCTRINER mpH moaere

JIe3BUfl M JOTIOJIHUTEbHO Ha [ONEPEYHOM Ce-
YeHHH KjeBina (puc. 116). Ha tpex tonopukax
(Bmagumup-17, TI'nasos-13, Peunna-12) of-
HAPYXKHJIUCh HaBapHble CTaJjbHbIC JiesBHs. Ha
OQHOM 3K3eMIaspe (Muxafinosckoe-8) JesBue
OKa3aJloCh LEJbHOCTAJBHBIM, H Ha OJHOM TO-
nopuke (Bnagumup-18) o6Hapyxuaoch cBap-
HOe JIe3BHe M3 ABYX IOJIOBHHOK, CHEJaHHbIX H3
MaJjloyriaepoaucrol cranu (puc. 117).
TexHosoTHs1 H3TOTOBJEHUS TONOPOR HAMH
OINHCHIBANACH Bbille. T€XHOJOIHsI GO€BLIX TO-
[IODHKOB  @HAJIOTHYHA  ONHCAHHOH, TOJIBKO
3/€cb BMECTO OLHOH JJHHHOH IOJOCH GpaJnu
JiB€ II0JIOCHl, CBAapHBaJX BEPXHIOI0 H HHXK-
HIOI0 YaCTH, OCTABJAS B CCPEJHHE IIPOYIIHHY.
[Tocnenyomue omepanuu OblIH COBEPIISHHO
AHAJIOTHYHB! TEXHOJNOTHH fIPOCTBHIX TOMOPOB.
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Bce nATL TONOPHKOB HMEJH CTaJIbHbIE JI€3-
Busi. Tepmuueckyio o0pabOTKy COXDaHHJIH TPH
jeapug. Hdpa rtomopuka (Peuuna-2, [71a30B-
13) 3akajieHbl Ha MapTEHCUT H TPOOCTHT, OJHH
(Muxaitnosckoe-8) coxpaHun COpOHTHOE CO-
CTOsIHHE.

Yacto Kjepel M oOymHag uYacTb 0G0eBOro
TONIOpHKa (HAIpUMeEp, ¥ Muxafnosckoe-8)

TEXHHKA METAJJIOOBPABOTKH

JKeH JPakoH, MOPaKeHHBIH MeuyoM, a Ha JApy-
roit CTOpOHE — JBe NTHIbI Yy TaK Ha3blBaeMOro
JpeBa JKH3HH. JiBa TOMOpHKaA, CXOMHbie IO
TexHuKe INpOM3BOACTBA, HajineHnl B Crapo#t
Janore! u B 6. CumOupckoft ry6epHuu 2.
OGa OHH GDOH3OBbIE C MEJE3HBIMH (CTAJBHBI-
Mu) Jespuamu. Ha Tonopuke us Crapoit Jla-
norn naobpamenbl penbedoM JBBBI, a Ha TO-

Puc. 115, EoeBHE TOIOPHKH

uMenn (urypHsle OOPTHKH, BeHYHKH H T. IL.
JeKOpaTHBHbIE YKpameHus. B KY3HEYHOM IIpO-
H3BOJACTBE BBINOJHCHHE TAKHX JeTajledl BO3-
MOMKHO JIHLIb ¢ IIpEMEHEHHeM OOXKHMOK H
mramnos. BeposiTHO, WIS NPHIBOPHBIX IIEpe-
MOHHH TIpUMeHsIIH 6oraTo YKpalleHHb€, Ia-
pajHble 00eBble Tonopuku. Ham H3BeCTHO He-
CKOJILKO 3K3eMILIADOB TAKHX TOIIOPHKOB.
OnuH M3 TakKHX 3K3eMIUIAPOB, CHIENaHHBIX
43 Y4epHOrO MeTajsia (XeJle30 WJH CTasb), Ha
oGenx CTOpOHAx Jie3BHs H Imekax ofyxa mo-
KpPHIT cepeGpoM (JHCTOBBIM CepeGpOM, TEeXHH-
ko# ropsuell HaOMBKH) H yKpauleéH rpaB¥pOB-
Koli, MO30JoTol M uepHblo. Ha mekax olyxa
nsofpaxena Gyksa A, 4TO MO3BOJHJIO HEKOTO-
DBIM apXeoJioraM BHIETb B 3TOM HHHIHA]
Anugpes Boromo6ckoro !, Ha gesun nsoGpa-

1 B, U. Cusos. [IpeBAMA Kelle3HHH TOMOPHK H3
komreknuu Mcropuueckoro myses. AM wu 3, 1897,
Ne 5-6, erp. 145.

nopuke u3 6. CumOupcKo# ry6. umeercs ce-
pebpstasi HHKDYCTalMs ys3opa U3 [pOLBET-
wux kpecror (puc. 118 u 119).

B Cpennem IlpuaHenpoBbe B XI1I—XIII BB.
IMPOKO pAacnpOCTPAHEHHBIM OpYXHEM SABJIA-
jgachb 6yJaaBa. IT0O — MaCCHBHBIH, TAXKeE-
JbIf IpeaMeT KyOH4eCKOfl HJH 1apooGpasHoi
¢dopMbl ¢ NHPAaMHIAJbHBIMH BBICTYMaMH. by-
JaBa HajeBajach Ha JCPEBIHHYIO PYKOATh H
CAyXHJa [id yAapa TO TOJIOBE HJH LLIEMY.
MaroToBnsiacs GyjaBa M3 kKejle3a M OpOH-
3bl. BpoH30BbIE JIHTbe OyJaBbl HMEJIH W1apo-
o6pasHylo GopMy €O MHOKECTBOM yKpallieHHH
1 BhiCTynoB. OHH OTJHBAJHUCH IIOJBIE, IOTOM
X 3aJMBaJH CBHHIIOM Ui YTSKCICHH.

1 W. Rawdonikas. Die Normannen de
Wikingerzeit und das Ladogagebiet. Stockholm, 1930

2B, A. Topoanob CHMOUDPCKMH ApeBHHH TORO
puk. Tpyasl Heropuueckoro mysed, Bbill. 1, M, 192€
cTrp. 135, .
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Puc. 116. Pacnonoxenne Iman¢oOB Ha HCCAEIOBAHHHX

H0EeBHX TOMOPUKAX

1 — MuXaAJA0BCKME KYPraue;
avige Taasorckoro

Bosbinoe KOJHUECTBO KeJI€3HBIX H OpPOH30-
Boix OysaB Ha#dmneno Ha Kusaxe#d Iope, B
Kuese, PalikoBenukoM ropogHille H ApPYrUX ma-
MATHHKAaX.

I nem. W3 Bcero apeBHEPYCCKOrO OpPV-
Krs Haubosiee peakasi apxeoJorpueckas Ha-
Xoixa — 3To uiteMbl. Jlo Hac posiM OHH B
OCHOBHOM CPE€JH JPEBHOCTEH NPYXKHHHRX KYp-
TaHOR.

BBIKOBBIBAJIUCL 6oJiee
NPOCThIX GOpM — Ky6 ¢ CeUeHHBIMH YIJaMH H
OTBEPCTHeM JJisl PYKOSATKH. Mx Bec — oxouno

2, 4 — BraguMApckue Kypraru: 3 — ropo-
pafiona; § — Kyprasel y fep. 3ayKeabe

Yxe B Hauane X B. rocnonctsyer Qopma,
Koropast npocyectsopasa go XVII B., mias-
HO H30THYTOrO H BLITSIHYTOTO KBEPXY ‘lLjIeMa.
BBepxy oH 3akaHuuBajCs CTepiKHEM, HHOTLA
IEPEXONALIMM BO BTYJKY JIJs CyJTa-
Ha, [Tomo6HO MeuaM, WJeMBI Takxke
HOPMaHHUCTaMM BceX Macrefi o6baABIS-
JIUCh HE PYCCKHMH, Ha 3TOT pa3 KOyes-
HHYECKHMH, BOCTOYHBIMH. JlocTaTouHo
MOAPOGHO  3TOT Bompoc pasofpan
B. A. PniGakoB u yGefiuresbHO IOKa-
347 pYCCKOe IIPOHCXOXKJIeHHe O0Jb-
(IIMHCTBA H3BECTHBIX HAM MLTIEeMOB !

LilieM, KpoMe TrOJIOBBL, JOJ2KeH ObliI
YKpBIBATh JHIO H Iueto. Jas 3amuTsl
JHIIA K IIePEeAHCH yacTH LIjgeMa MpH-
KpeMmIsiach <«JIHUHHA» B BHIe MIHPO-
KOH METaJJIMUeCKONH MACKH HJIH KO3Bl-
peK B BHJe LJIHHHOH [OJOCH, UAYILEH
BIOJb HOCA H Ha3biBaeMoH «HOC». [lo-
LOOGHBIE HOC XOPOIIO COXpaHWJICS Ha
nteMe KHs3s Slpociasa Beeomogosu-

Puc. 117, Texnoaorudeckas cxeMa 60€BHX
TOTIOPHKOB

Aesppnt ! — Brapamup-17, 4 —
Ae3BHe:

Hapapka craabroro
Peyuna-2; 5 — laazop-13. LledbHocTanbroe
2 — Baaarmup-18; 3 — Muxafinosckoe-2

ya. Jljas samyrhl IMex c3agu W no Ookam
NPHKpeIsiacsy KOJbUYXKHAsd C€TKa, HasbiBae-
Masi «BapMHIENR».

Tak Kak [ApeBHEDPYCCKHEe MLIJIEMBl TOBOJLHO
noApoOHO U HEOJHOKPAaTHO ONHCAHBl B Halief

' B, A. Pu6akor  PeMecno apesued
M.— JI., Usa-Bo AH CCCP, 1948, ctp. 232.

Pycu.

10*



148

apXeoJIOTHUECKO! JuTeparypel, To A orpaHs-
gyCch JIHIUB OOIIHM 3aMeyaHHeM, Boe IIeMBl
[X—X BB. H3roTOBJeHBI H3 HECKOJbKHX Me-
TaJMMYECKUX IJIACTHH, COEAHHEHHBIX MeEXAY
cobou sakgenkamMu. Ho B wauame XII B. Tex-
HHKa H3TOTOBJIEHHSA UIJeMOB Yyxke uHasg. OHu

TONO-

Puc. 118. Boesoti
PHK, TPHIHCHBaeMblH
Anapeio boromo6ckomy

H3rOTOBJISIIOTCS yXKe TEeXHHKOH IITaMIOBKH C
nocneayiomel  BeIKosoTKoN. Ilpumep Takoi
TeXHOJIOTHH — uuteM Slpociasa Bcerononosu-
ya, GpolleHdmii uM B 1216 r. Bo Bpems Jlu-
merkoil 6uTBBl (puC. 120).

Onun u3 ©O6GJOMKOB THE3ROBCKOTD lLjemMa,
naxongimeroca B kommekuuu MM (Fuespo-

1 B. U. Cu3oBs. I'nesnonckuii mormiabHHK., Ctp. 65
u c1. B, A, Pu6akoBs Yk cou, <Tp. 234,
B. A. Prn6axos. Jlpessoctu Uepuurora, MHA,
T. 11, ctp. 40. A. B. Apuunxosckui. Pycckoe opy-
xpe X—XIII BB., crp. 15, ¥ ApyrHe aBTOPHL

TEXHHUKA METAJJIOOBPABOTHH

B0-20), HaMu ObLLI IOABEPrHYT MHKPOCTDYK-
TypHOMY aHaau3y. Ilnud oOHapyXui cTpyk-
TYPY ¢eppHuTa moutH 6e3 ILIJAKOBHEIX BKJIOUE-
HHH, T. €. XeJle3o OueHb YHUCTOTO COCTABA.
Tonmuna kammoro CkJemaHHOrO JHCTA OblIa
okono 0,9 wmm. /Imamerp 3akmenks (uniug

Puc. 119. Boesoit Tonmopuk G6pOH3OBbIH,

CO CTAaNBbHHM JIE3BHEM

CpOLIEN U4epe3 3aKJISMOYHBIA IIoB) OB OKOJIO
1,3 MM. 3akjJenky B THE3LOBCKOM IIIJIEME IIO-
CTaBJeHbl MOBOJBHO YacTO H OUeHb XOpolllo
packJleNnaHkl.

[Tocne xysueumelx pador, xak B [IX—X BB,
Tak 1 B Hayaje XIII B., mmremnl 6orato ykpa-
IIaJHCh CepeOPSHBIMH H 30JIOTHIMH HaKNalKa-
MH MJH XKeJe3HbIMH OpHaMeHTHPOBAHHBIMHA
IOJOCKAMH, Kak HampHMep  T'HE3LOBCKHH
nureM. Ha Hakgagkax TeXHUKOH YeKaHKH Ha-
HOCHJIMCh W300paKeHHs, HAAIHCH H OPHAMEH-
te. Ilnem $pocnaBa BceeponogoBrya Gbil
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BeCb IEJMKOM IIPeJBapUTeNbHO HAaGUT ceped-
PAHBIM nucroM. Hamnmucu u wsoGpaxkeHHs da
STOM IIJIEMe& FOBOPAT O HECOMHEHHOM pYCCKOM
NPOMBBOJACTBE 3TONC BHIJAIONIETOCT Ipod3ee-
IeHHA OpyXeHHOro pemecya, JKenesHas oc-
HOBa (BO3MOXKHO M3 MaJIOYITIepOJHCTOH CTa-
JIM) ILJ€Ma BEHIOJNHEHA O4YeHb CJIOKHOH WM
TPYXOEMKOH TE€XHMKOH — INTaMIIOBKOH H BHI-
KOJIOTKOH.

Ul u T 6611 HeOGXOOHUMOHA NPHHALIEKHOCTHIO
O0ODOHHTEJBHOTO  JIOCMeXa JpeBHEPYCCKOro
JPYXHUHHUKA. B THCHMEHHBIX HCTOYHHKAX OH
OYeHb YacTO YNOMMHAaeTCs HepPaspbIBHO C Me-
yoMm. B X B. mIUT, BepoATHO, HApSLY C MEYOM,
Obl1 BOCHHBIM CHMBOJIOM. PYCCKHME BOWHBI B
907 r., Boftaa B llapbrpaj, «moBecHINa LIAThI
CBOA B Bparex mnokasylolle nobenys '.

JlocToBepHbIX cBelleHHH 06  YCTPOHCTBe,
(opmMe M nOpHEMax IPHMeHeHHUS peBHepYycC-
CKOTO ILIMTa MbI IIOYTH He HMeeM, B morpebe-
HHSIX OT LIMTA A0 Hac AOLLIH TOJbKO METaJjH-
yeckHe 4YacTH — YMGOH (IbDK), 3aKpeNKH,
OKOBKa H CKOObl 11 peMHeH. TonbKo 3TH XKe-
Jie3Hble BelllH CPEeIH JPYTHX MEJHBIX, JepeBsH-
HbIX H KOXKAHBIX JeTajeld WuTa ObiiH COOCT-
BEHHO Ky3HeuHoH mnpoxykmue#t. HauGodee
HHTepeCHbIMH CO CTOPOHbI TEXHHKH H3TOTOBJIE-
HHs1 ABJASIOTCS YMOOHBI. ¥YMOGOH NPHKPENJISICSH
3aKpellKaMu Ha BHEIIHEH CTOpoHe B LEHTpe
IIHTa M CJAYXKHIT JOJAd TapUpoBaHHSA yaapa
veya mo wuty. PopMbl ymGoHa OU€Hb MHOTO-
yHceHHpl. Cpean apxeoNOTHYECKHX MAaTepHa-
JIOB Mbl BCTpeYaeM YMOOHBI LIJIeMOOOPa3HbIX,
cpepUUeCcKHX, KOHHUECKHX H IIPOCTO IIJIOCKHX
¢dopm (puc. 121). B ocHOBHOM BCE OHM OTHO-
carca Kk IX—X BB. [lo muamerpy ymGoubl no-
cTHranu pasmepa 150 mm.

HsroroBasnuce yMGOHBI M3 LEJOTO JIHCTA
Meraa NyTeM IITAMIOBKH € [OCJAenyoued
BLIKOJIOTKOI. MaTepuasioMm CIOyXHIO KeNeso
OYeHb YHCTONO CTPOEHHS. MHKPOCTPYKTYpHO®
HCCIenoBaHUE MeraJsna ymGoHa ([HesmoBo-
21) noxasano Ha uwube dQeppuTHOE CTpOE-
HHe CPemHeH 3epHHCTOCTH, NOYTH 6e3 IIaKo-
BbiX BKJIOueHHH. ToammHa ¢Tenok ymGoHa KO-
Jebanach B npefenax 1—1,3 mm.

KysHel-IIHTHHK Jenan 3arotoBky ymoOona
H3 KDYIJIOH 3XeJe3HOH IJacCTUHBI COOTBET-
CTBYIOILEN®G JHAMETpPa U Beca IyTeM MHOTO-
YHCJIEHHBIX  [OCJCIOBATCJbHBIX  ONEpanui.
Ecau ymGon umes ¢urypHyio BepmuHy (Ha-
npumep, ym6on u3 [IpunamomCkux KypraHos),

TICPJL, 1, crp. 13.

Puc. 120. Lllnem wxusss HpocnaBa BceBonomopnua

KY3HEIl BBIKOJOTKOH CIRIHMAJbHEIM Y€KaHOM
npHaaBaJ eMy OKOHUaTeabHyio ¢opmy. [Tocae
3TOTO OTKOBBIBAJOCH HAYHCTO KOJbIO OCHOBa-
Hifg ymO60HA W TpOOUBAJIHCh OTBEPCTHST IS
3aknenok. llocnenneil omepanueil Oblia LHIH-
¢oBka. Macrep, 3akpenuB roToBbliH yMO0H Ha
BpaUIAIOUICHCsT KpYyrJjoil OoJiBaHKe, OKoHYa-
TeJIbHO IIJIH(OBAJN €ro C BHEIIHEHA CTOPOHHL.
MInudyronumM npucnocobleHneM MoTJa  Cly-
JKUTh TPANKA HJIH KyCOK NMAKJAH, OOHIBHO CMO-
YeHHblE H IOCBITAHHbIC II€CKOM HJH JAPYTAM
a0pasHBHBIM MaTepuHajJoM. YCTpOHCTBO H Ma-
TepHaJ IITaMma Ham HeusBecTHbl. Cpenm ap-
XeOJIOTHYECKUX MMaMSTHUKOB IITAMIIBI HE COXpa-
nuanchk. Ho, BepositHee Bcero, matpuua Oblia
JlepeBsIHHAs, a NyaHCOH (BepHee caMa MNOAYII-
Ka) MOTr OBbTb M XKETe3HbIM, 3aKpeIlJIEHHbIM
Ha InepeBsHHOH OOJIBaHKE, HJH TaKXe Jepe-
BSIHHBIM. JlaBneHwe Ha IIyaHCOH MOIVIH IIPO-
H3BOJHTh I[POCTHIM pBIUYATOM HJIH YaCTLIMH
yAapaMH MOJIOTOM.
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Puc. 121, YMO0HH 0T IIUTOB

[Tono6GHYI0 TEXHOJIOTHIO H3TOTOBJIEHUS YyM-
GoHa Ha OGosice MOo3ZHUX MarepHanax XVI—
XVII Be. npocnenun . C. Ionuubin L.

Koabuyra. B o6opoHHTENBHOM JOCIEXE
IPEBHEPYCCKOTO  NpodecCHOHAJbHOTO  BOHHA
Gonpllloe 3HAUCHHE HMeNa Xosbuyra. ITO
6pl1a GocBasg OXeXKLa B BHAC pyOamikH H3
MEJIKHX, MJOTHO CIUJIETEHHBIX KEeJe3HBIX KO-
Jen (puc. 122), TepmHH KoJbYyra BO3HHK IIO-

1 g C, Toauns o, HoBropoackne Opy:XefHUKH
XIII—XVI1 B3. BectHug mammHocTpoenns, 1949, Ne 10,
crp. 69.

3nHee, Bo BpeMsa MockoBcKo# Pycu, a B nHChb-
MEHHBIX HCTOYHHKax jpeBHefl Pyou kodbuyra
yNOMHHAETCss [ojJ TepMHHOM «6poHs» !, MHo-
JKecTBO (pparMeHTOB, a UHOTJA M LEJble KOJb-
YyrH BCTPEYAIOTCA CPENM  apXeoJOorHYe€CKOTO
marepuana, OcobeHHO MHOTO A0 Hac IOULIO
KObuyr X B. B JAPYKHHHBIX KypraHax {(Uep-
Hass Moruna, ['yab6uime, ['Hesnoso u T. 1.).

Puc. 122, Koabuyra

Ot nmocrenyomux BEKOB Mbl Yallle BCEro Ha-
XonuM (parMeHTh 3TOr0 jgocnexa B TOpOI-
CKHX W TOpPOJHUIeHCKHX cyosax. Ho na Pa#i-
KOBEIIKOM TIODOHILE HAHJIOHO [Be LEJbIX KOJb-
YYyrH XODOILIe# COXLaHHOCTH .

Kosbuyyra 6blma AOCTaTOYHO HANEXXHOH 3a-
INHTOH OT XOJOLHOIC OpyXHs. B gpesneit
Pycu ona nogseunace Ha 200 jer paHblie,
uem B 3anagHoil Erpome. Eme B XII B. BO
®paHUUY KOJBYYra CYHTajJachb JOPOrHM HM-
MOPTHBIM JIOCIIEXOM, KOTODBII BLIBOBHIH H3
Poccuu. B repouueckoél ¢paHIy3CKOH [0aMe
«Peno me MoHTOGaH» YNOMHUHAETCHd «KOJIbUY-
ra, cienannas B Poccuus 3.

CxeMa ClUenieHHs KOVIbYYXKHBIX KOJIEIl ACHA
u3 puc. 123. CnyeTeHHe COCTOSMIO H3 PpAla
LEeTbIX KoJel, W psjaa KoJel Ha 3akjenxax
HIH WTHDTAX, T. €. [OJOBHHA KoJel OblUIK

! Hanpuwmep, IICPJI, I, crp. 28.

2B, K Tonuapos. PaiikoBeukoe ropoauiue.
Kues, 1950, ctp. 96,

3G. Losinskij. La Russie dans la littera-
ture... Revue des études slaves, t. IX, Ne 3—4.

Paris, 1929, p. 264.
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lleJible, a NOJIOBHHA Pa3BOAHBIE, KOTOPHIE MOC-
Jle CGOPKH COeMHSIUCh 3aKJIENKOH HJH TH G-
ToM. Kaxaoe KOIbLIO OXBATHIBAJNIO YEThIpe CO-
CCIHMX KOJblla: IEeJOoe KOJIbLO OXBaThIBAJO
geTblpe pPAa3beMHBIX, & pazybeMHOE — YEThbIpL
LEJIbIX.

Kosbuyra menajacb H3 ikeqesa. Meranjo-
rpaduueckuil aHaNH3 KOJbUYKHBIX KOJel C
Kusxenn Topwn (Kuskasi-29) u us Hosropona
(HoBropox-25) obHapyXuja ¢eppuTHOE CTpOe-
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Fuc. 123, CxeMma coeluHeHUsI KoJel KOAbYYTH

HHE C OUeHb MaJIbIM KOJHUYECTBOM IIJIAKOBBIX
BKJIIOYCHHUH.

WHorpa B kauecTBe AEKOPATHBHOTC 3JIGMEH-
Ta B KOJIbUYTY BCTABJIAJHM HECKOJIbKO PSIIOB
MeAHBIX KoJell. MeaHble NMPOBOJIOUHBIE KOJbIA
rMeeT Kosbuyra H3 YepHo#i Mormiabl! u H3
Hosropoaa 2. Ha no3gHux KoJAbYyrax H3BECT-
Hbl OTOPOYKH BOPOTa, PYKABOB H NOJOJNA MeJ-
HBIMH KOJIbLaMH.

Merann KoJell, €CTeCTBEHHO, 4YacTo Kop-
PO3UPOBAJICS, H KOJbUYrH HEOOXOAHMO OblIO
yucTuTh. O TOM, UTO KOJBYYTH OBbLIH YHIIe-
HE®, T. €. CBeTJble u OJectdiue (eCTeCTBeH-
HBIH 1BeT XKeJje3a), HaM COOOINAeT JIeTOIH-
cel: «M 6e BHAerTe CTpPallHO B TOJBIX JA0-
clexax, sIKO BOJA COJIHLY CBETJO CHSIOLLY» 2.
B XVII B. a1 YHCTKH KOJIBUYT TIPHMEHSAJIOCH
CTICIHAJbHOE TpPHCIOoCcoOJeHne B BHAE 3aKphl-
Bapllleficss Goukn ¢ BeperenoM . B O0uky
KJaJH KOJBYYry, IOCBHINAJNH MEJIKUM II€CKOM
y Bpamann. [Toqo6Hoe, CTOJb IIPOCTOE IIPH-

1 B. A. Pu6axob. [pesuoctu Yepunrosa. MHUA,
Ne 11, 1949, crp, 40.

2 Konaekmua MM Ne 80517, om. 437/726.

* TICPJI, IX, ctp. 195.

4J1. CaspauroB. Onxcande
¢Kux yreapefi, CIIG., 1896, crp. 6l.

CTapHHHBEIX pyC-

criocofeHre, MOT IPHMEHATb KOJIbYYXKHHK
¥ B apeBHelt Pycu.

Kojibila GOJBIIHHCTBA HaM HM3BECTHBIX ap-
XCOJIOTHYECKH Kosbuyr Oblin miockue. Ha-
PYKHBIH IHAMETD KOJIell Ha pasHbIX OpOHsAK
KoJjebanca B npepenax 13—15 mm. Hlupuua
KOJblla paBHslach 2—2,0 MM, TOJIIKHA OblIa
okoxo 0,8—1,0 mM. Mnorna moBepXHOCTb KOJIb-
IIa OpPHAMEeHTHpPOBaJaCh OAHHM HJIH JByMSH
KOHIEHTDHUECKHMHY  pebe(dHBIMH  KDyraMu.
Jlenannch KOJBUYTH TaKXe H U3 NMPOBOJOUHBIX
gojsien; !, Pasmepnl kosiely ObLIH TaKHe XKE,

Jlyisg TOro 4TOGHl ITPeACTABHTb TPYLOEMKOCTD
B CJOXKHOCTb H3TOTOBJCHHA KOJbUyrH, JO-
CTaTOYHO CKasaTb, 4TO OOBbIYHAs KOJbYYra Ha
CPeIHHH poCT COCTOANA, TpuMepHO U3 18 000—
20 000 kouerl.

TexHOJOrus NPOM3BOACTBA COCTOsIA H3 TO-
PSIUMX OlepalHii W3rOTOBJEHHA KOJIEl H 8a-
KJENOK HJu WTHdTOB, U U3 XOJOAHBIX onepa-
nuA CcOOPKH H CKJCIEIBAHMA Pa30MKHYThIX
KoJIell.

TexHoJIOrHsl H3TOTOBJEHHA KOJIel [pOTeKa-
Ja B cjenymoonieM nopsiake. Ms xemesa Hsro-
TOBJISIIACH ropsiuel KOBKOf Kpyryasi HJIu KBal-
paTHasg TPOBOJIOKA [JHAMETPOM OKOJIO 2 MM.
3aTreM OHa HaBHBAaJaCb Ha KPYIJYIO ONpaBKYy
auamerpom okoso 10—11 mm. O6pasoBas-
IIYIOCsT CITMpaJib paspybalH 1o OAHOH CTOPOHE,
B pe3yJjbTaTe 4Yero IOJy4YaJHCb KpyrJble
pPasOMKHYThlE KOJIbL@ OJHHAKOBOIO QHaMeETpa.
INosoBuHY KoJiel, cBapuBanH. Eciu Kosbuyry
JejajJli H3 IUIOCKHX KOJell, TO IoCJe CBapKH
KPYIJlble B CEUEHHH KOJIbIld DPACIUIIOLIHBAJIU H
(HIYPHBIM NMYyaHCOHOM HAHOCHJH Y30p. Takum
JKe NyTeM pacIUiOlUBAJHCh H OPHAMEHTHPO-
BaJIHCL Pa30MKHYTble KoJbua. Ilocne storo y
KOJIell JOIMOJHHTENbHO PAaCILIIONHBAJNH KOHIBI
Ha I4lIKy H [pobuBajH OG0POJAKOM OTBEp-
CTHSI TI0J 32KJeNKH HIH ITHPTLL. OTAENbHOA H
JOBOJIbHO KPOINOTJHMBOH oOnepauued Oblio H3-
TOTOBJIEHHE 3aKJeNOK HAM ITHTOB. Koabuy-
ra ¢ Kusxell [opbl 6blia CKJI€NdaHa 3arJeil-
KaMH ¢ ToJOBKOH. JlpaMerp 3akjaenku Obll
okojio 0,75 MM.

3areM MNpHCTynaJu K CcOOpKe KOJbUYYTH.
Kaxa0e pasoMKHYTOe KOJIbIO, MOC/IE COEAHHE-
HHA €ro C YeThIPbMSA IEJNBIMH KOJbIIAMH, CKJIE-
neiBaad. [locnennell onepanuefi Oblla YHCTKA
H JaH(pOBKA KOJbYYTH.

! Hanpumep, Koapuyrn H3 Yepro# Moruisl, Paiiko-
BEIIKOTO TOpOjMILIa HiAH (parMeHTs KojabyyrH ¢ Kas-
*eit Tophl.



SI. C. TonuupiH BBIABUHYJ THIIOTE3Y O MPO-

H3BOJACTBE LEJBIX [IJIOCKHX KOJIell IIyTeM IUTaM-

NOBAaHHS, 3aMeTHB IIPH 3TOM, UTO CBapKa KO-
Jel, — MasosepositHas onepauud !. C 9THM no-
goxennem . C. lonunpiHa s HE COTJIACeH.
MHuor cnenuanbiHo ObUIH CAETAHBl IIJIHGBI
Ha Bcell IIOBepXHOCTH KOJIblla H3 KOJBUYT C
Kusxeit Topel u 13 HoBropona. B o6oux cay-
yasgx MHKPOCTDYKTYpa LUAKH(GOB OOHapyxKuJja
CBApOuHble WBHI. ['OJMHUIBIH pOU3Bes Moxo6HOe
HCCJIeIOBaHHE HA KOJIbIlaX MO3JHHX KOJbUYT
(naTy W macmopT KOJbUYT OH HE VKasasa) H
Maxkpoluing CBAPOYHOro IIBA HA KOJbIIAX HE

TEXHHKA METAJIJICOEPABOTKH

o6uapyxun. Brosne Bosmoxio, uto B XVI—
XVII BB, mJOCKHe KoJblia UWTAMIIOBAJH, HO
I gpeBHeit Pycu 3TO INONOXKEHHE HEIpHeM-
JIeMO.

B TexHOJOTHH NpPOH3BOJACTBA JApEBHEPYC-
CKHX KOJIbUYT HAC [0paKaeT MHUHHATIOPHOCTD,
TOHKOCTb M OTpOMHasi TPYAOEMKOCTb Ky3HEU-
ubiX pabor, HampHMmep, olepals CKIENbBa-
HHSI KOJIblla 3aKJENKOH JAHaMeTpoM OKOJO
0,75 mM. Hy>XHo 3aMeTuTb, 4TO 3Ta ONepanus
IPOH3BOAMIACH He Ha OTAENbHO JeXalleM
KOJbLE, a YyXkK€ BIJETCHHOM B KOJbYyTY.
M ckaenaTh HyxkHO GplI0 oKoJio 10 000 Kosem.

Ir'iABA xi1

TEXHOJIOTUA TMTPON3BOJICTBA 3AMKOB W YTBAPU

JKesezo B apeBHe# PycH N0BOJBHO UIMPOKO
IPUMEHSJIOCh B JOMallHeM OBITY H HHOM OOH-
xo1e. OkoJsio 60 BHIOB XeJNe3HbIX H3LEJNHH Ha-
CUMTBIBAETCSI CPEfM JAOMalllHell yTBapu, MNpH-
Ha/JIeXXHOCTeH KOCTIOMa M- YKpallleHHH, KOH-
cKkoHl cOpyn ® T. . HHBeHTape. MHorue u3
STHUX H3JENHH HMeNH CJIOXKHYI0 (POpMYy M KOH-
CTPYKIHIO, KaK, HalpuMep, 3aMKH, BEChbl H DAL
JpYTUX H3IeJHH.

Y HEeKOTOpBbIX H3 3THX NPEIMETOB Mbl HC-
CJIeOBaNH MeTasjl, a Y 3aMKOB M3y4YHJH I[O-
IpoGHO TEXHOJIOTHIO Mpou3BoAcTBa. Meramio-
rpauuecKOMy aHalu3y OBblIH TOABEPrHYThHI
3aMKH M KJIIOUM, Kpecaso, YalleJbHHKH, Koue-
IbIK, MOJKOBBI CafoXHble, PYUYKH OT Belep,
yauna W wmmnopsl. Kpome Toro, HsyueHa Kod-
CTPYKLHA ADEBHEPYCCKUX BECOB THNa Oe3MeH.

3 a MKH, TOSIBASIIONIHECT B OOUXOJe BCeX
HapoJ0B ¢ BO3HHKHOBEHHEM UYaCTHOH COOCTBEH-
HOCTH, B JIDEBHEPYCCKOM TrOpOJe H JepeBHe
IHPOKO BcTpeualoTesd yxke B [X—X BB, Koraa
B BocrouHoii EBpomne nosiBUIUCh 3aMKH H Ka-
KHM TIyTeM BHIpa0aThIBAJHCh HX KOHCTDYKTHB-
Hble ()OpMBI, CKa3aTb TPYAHO, HO BO BCSKOM
cayyae Mbl 3HaeMm, yto B [V—V BB. H. 3. B X0-
3AACTBe IMO3LHEABSIKOBCKHX TOPOAMLL 3aMKH
eule He TpeboBamuch 2. OTHOCHTEJNBHO KOH-
CTPYKLHH 3aMKa cJefyeT 3aMeTHTh, UTO MeXa-
HH3M, OCHOBAHHbIH Ha IIPHHIHIE PacXOASLIHX-

1 g, C. Tonuuwua Hosropoxckue opyXeHHHKY,
Becrnuk wmamuHocrpoennd, 1949, Ne 10,

27Tl H TperbakoB. K HCTOpHH NeMeH BepX-
"Hero [Jopoaxbsi. MHUA, Ne 5, M., 1941,

csl MJIACTHHYATHIX TPYXKHH (CM. HHXe) B MH-
pOBOH TexHHKe ObLI OJHHAKOBO H3BECTEH H B
apesHem Kurae, u B AmnoHuH, 1 B JApEBHEM
Puwme, 1 B Boctounoit u Manoit Asun. Bapbu-
pOBalH M HM3MEUsUIHCh JHMIUb BHELHHE (op-
MBI KOpmyca 3aMKa H HAyXKH'!. [lpeBHepyc-
CKME 3aMOYHHMKH B BbIpa0OTKe CBOEH KOHCTPYK-
[IHH 3aMKOB OBbIJH, BEPOSITHEE BCEro, HACJe/HH-
KaMH aHTHYHOH TeXHHKH.

B IpeBHEPYCCKOM apXeoJOTHYeCKOM Mare-
pHaJe 3aMKH IPeICTaBJCHbl OUeHb [IHPOKO.
MBI HX HAXOJHMM B apXeOJOrHYeCKHX MaMSTHH-
Kax Bcex kareropufi, OcoG6eHHO MHOTO 3aMKOB
BeTpeuaercs B ropoickux cnosix XI—XIII Bb.

Bb. A. PuifakoB mnojpasjensieT BCe JpeBHe-
pYCCKHe 3aMKH Ha TPH THMa 2. '

1. JiBepHble BHYTpEHHHE 3aMKH. 3anBHKKH
3TUX 3aMKOB jcpeBsHHble, M3 Mmeranna nena-
IOTCA  TOJBKO Kioou, CKOObl H MPYXHHBI
(puc. 124).

2. BHyTpeHHHe Bpe3Hble 3aMKH JIapIOB-KOB-
yeIeB, CyHAyKoB W jaBeped. OHM Bcerga Me-
TaJJIHYeCKHe, Pa3HBIX pasMepos.

3. Bucsiuste 3aMKud MeTtajanyeckue. KoH-
CTPYKTHBHO [JEJATCST Ha JiBa BapHaHTa:

a) 3aMKH, Y KOTODBIX HyXKa 3aKpeIeHa
ONHHM KOHIIOM Ha OCH B KOpIyce 3aMKa, a
JIPYTHM KOHIIOM 3alupaercst 3aCOBOM-3allel-
KO, Mo 06HO COBPEMEHHLIM;

1 H Horwitz. Beitrdge zur aussereuropiischen
Technik, B. z. G. T. u. I, Bd. 11, 1921, S. 192,

2 5. A. Puf6akos. Pemecto pgpebuet Pycu,
M.—J1., Uag-so AH CCCP, 1948, ctp. 218
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Puc. 124, MetaaanueckHne AeTanH nepeBsH-
HBIX BHYTPEHHHX 3aMKOB. XKene3Hble CKOOHI
H CTa/JbHbIE TIPYKHHBI

6) 3aMKH, Y KOTOPBIX AYyXKKa C 0COObIM TIpy-
XKHHHbIM MEXaHH3MOM BJIBUTaeTcsi B KOPIYC
3aMKa M aBTOMAaTHYeCKH 3alHpaeTcs NPYXKHHa-
MH; 3TOT BapHAHT BHCAYEro 3aMka ObLl pac-
npoctpaHex B ApeBHeR Pycu Gosiee Apyrux.

153

JIeHbKOTO 3aMKa OT Japua. 3aMOK COCTOHT H3
KesesHoro 3acoBa A (puc. 125), apHraroumiero-
C BHYTPH HENOJBHXXHO 3aKpelJIeHHbIX IITH(-
ToB. Ha oJHOM KOHLie cTepKeHb 3acoBa Ilepe-
XOJHT IOA NPSIMBIM YIJIOM B MJIOCKYIO PYKOSITD,
CIYXKallyl J[JIs TepeBHXKEHHs] CTepXHA B
3amMke (3andpaTb H OToHpaTte). K Ipyromy
KOHILY 3TOTO 3aCOBa, HEMHOTO OTCTYIIS OT Kpad,
NpHKJEeNaHa INpyxxuHa b, ynupawulascs CBO-
GoIHBIM KOHIIOM B 3alleJky B, xorma 3aMok
sanepT. B Kpbilike Japua HMeercss Juyuna I
C BBICTYIIOM, KOTODbIH NPH 3aKPBIBAHUH KPHILL-
KH 3aXOJHT 3a 3acoB A H 3amupaeTr 3aMOK.
HT00bBl OTKPHITH 3aMOK, HYXKHO BCTaBHTh B He-
ro ka4 /[ W, TOBEPHYB NPOTHB YacOBOH
CTPeJIKH, NpHUXKaTh MPpYXHuHY b K 3acoBy U 3a
pykosiTKy orBectd BhpaBo 3acos A. Ilocie
3TOTO MOXHO OTKpPHITH KpbIIKY. Mexanusm
3aMKa 34KJIOUEH B JKeJe3HbI KOXYX, AJHHOH
B 50 MM u wmupuHo#t & MM. Ilo TakoMy ke
TIPHHIIMIY YCTPOeH u Apyrof 3aMok u3 Crapof
Psazanu.

Bucsiune 3aMKH ¢ 3akpelvieHHOH Ha OCH
JNYXKOH BCTpPeueHnl BO BiaguMHpCKHX Kypra-
Hax, B Crapoit Jlanore, na Kusxeit Tope, Ha
PajixoBeuxoM ropoauille u APYTHX apXeoJOTHd-
UeCKHX IaMATHHKAX,

Onumy KOHCTPYKUHMIO 3aMKa u3 Bjaxumup-
CKHX KypraHos!. BHYTpPH IpH3MaTHYCCKOroO
A
J
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Puc. 125, Bpesnoii 3amok w3 Crapo#i Psasann

B KOHCTPpYKTHBHOM BBIIIOJIHEHHH 3aMKOB Ha-
6nonaercss Goabllioe pasHooOpasue ¢OpM H
OTJE/NLHBIX 3JIEMEHTOB. DoJibille BCero KoOH-
CTPYKIHA HMeeTCsl y BHCSUHX BIBHKHBIX IIPY-
XKHHHBIX 3aMKOB.

Bpesuble 3amMku OT JapLOB, CYHAYKOB H
JiBepeli CpelM apXeOJIOTHYECKOro Marepuana
BCTpeUeHbl HeOJHOKpaTHo. JlBa HHTEpECHBIX
3K3eMIIsIpa Ha#geHbl Ha ropoaulle Crapas
Psizanp B 1949 r.!. Onuily KOHCTPYKIHIO Ma-

1P, JI. PoseHdenbar. CrapopsasaHCKHH Bpe3-
roii 3amox. KCUHMMK, XXXV, crp. 144.

KopIyca pasMmepom 49X34X38 mm (puc. 126),
Ha ‘BepxHefi KpblllKe B 00oOHMe 3akpen-
JieH cBOGOJHO JBHTralOIIHHCA 3aCOB-3alllesIKa.
Ero B kpaliHee JieBoe NOJOXKEHHe Bcerga OT-
BOJIMT NpyxKHHAa. Ha ocH, B BepxHeM YIay
KopIlyca, 3akpemvieHa ayxka. Ha apyrom xoH-
e JyXKH — OTBEPCTHE, B KOTOpOe, IIpH BIBH-
raHHH AYKKH B KODIyC 3aMKa, BXOAHT aBTO-
MaTHYECKH 3aCOB-3alllelKa, 3alupasi 3THM 3a-
MOK. B 60kKOoBOf CcTeHKe Kopmyca  ecTb

1 Komnekunn THM, Ne 54746, xp. 121/485,
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Puc, 126, 3amok u3 BuaaiuMHPCKHX Kyprauos

OTBEpCTHE LI KMoua ¢ Goponkod. [Ipu noso-
payHBaHUH BCTABJEHHOTO B 3aMOK KJ/aIO4a 3a-
COB-3alllesiKa OOpPOJKOH KJoua OTBOAMTCH R
Kpalinee npaBoe IOJIOKEHHe, OTHHpas STHM
3aMoK. OTBepcTHe AJs KJIOYa B CBOIO OYEPElb

3ToT 3dMOK MOXKHO OBLIO JIETKO OTIEPETh
orMbiukoif. Kopnyc Takux 3aMKOB  H3ro-
TOBJISIJICA Pa3HOOOpa3HbIX (OPM H Pa3MepoB.
Berpeuarorcst 3aMKH ¢ IOJYKPYTJIBIMH, KJIHHO-
0o0pa3HbLIMH W APYTHMH KOPIyCaMH.
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Puc. 127. Tunsl xpeBHEPYCCKUX 3aMKOB

3aKpLIBaeTCs KpHILKOH, KOTopas 3alHpaercs
oco0oii 3amenkof. 3aMOK COCTOMUT H3 25 oT-
JEeNBHBIX JeTajiel, coelHHEHHBIX Mexay co6oi
naikod. ToJbKO OCb AYKKH packjenaHa Ha
konmax. Kopnyc samka pas xpenoctd mno 6o-
KaM YCHJIEH JKeJe3HBIMH NPOJOJbHBIMH IIOJO-
camu. [logo6uble 3aMKH BecbMa IOPTATHBHEI.

CJokHasi KOHCTPYKIHSI OMHCAHHBIX 3aMKOB
BEPOSITHO He ONpaBAblBajla ce(sl Ha IpaKTHKe.

HaubGoaplinfi uHTEpEC B KOHCTPYKTHBHOM H
TEXHOJIOTHYECKOM OTHOLUEHHH MPeACTaBJSIOT
BUCSIUHE 3AMKH C TPY>KHHHBIMH MeXaHH3Ma-
MH Ha BABHXKHBIX AYyKKax., Cpeiu HHUX MOXHO
BbIAEJNUTh II€CTh OCHOBHBIX KOHCTPYKTHBHBIX
BHAOB, MeHSIIOLUUXCS B CBOIO odepelb B pas-
Mepax OT OOJIBIIHX 3aMKOB C JJIHHOH KOpIY-
ca B 14 ¢cM M0 TMOPTATHBHLIX KOHCTPYKLHH

pasamepoM B 3 cM.



TEXHOJIOTHA NPOH3BOACTBA 3AMKOB U YTBAPH

Ha puc. 127 npepcraenensl cxemaTHueckH
KOHCTPYKTHBHBIe OCOGEHHOCTH KaXKIOro BHIA
IIPYKHHHBIX 3aMKOB,

[Ipexkne yeM ONHCEIBATL KaXKABIA THI 3aM-
Ka,  DAaCCMOTDHM CHauaja [PHHIHIHAJIBHYIO
CXeMy NaHHOH KOHCTPYKIHMH, Ha puc. 128 uso-
OpaxeHa KOHCTPYKTHBHAasl cXeMma IHJIHHIDH-
YECKOro MNPYKHHHOIO 3aMKa, obLiast Ijs Bcex
pasbupaeMbix HaMH BHIOB. Ourypa A nokasw-
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JIOXKCHHE TNIPYXKHHBI Ha CIEPIKHE AYXKKH, YIIH-
PascCb BEPXHHMH KOHUAMH B JIOHIE, NpPENAT-
CTBYIOT BBIHHMAHHIO AYXKH. IIJIst TOro 4To6hl
OTIEpeTb 3aMOK, HeOOXOJHMO Da3ollefllIHecs
IIPYXKHHBI C3KAaTh.

Gurypa I' H306pakaeT MOMEHT BBOAA KJIIO-
4a B KOPIYC 3aMKa H CXKaTus NPYMHHHBI
B TakoM coCTOSHHH AYXKa MOMKET 6hITb CBO-

GOAHO BHIHYTA H3 Kopmyca.
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Prc. 128, Cxema ycrpoiictBa NPYXHHHOIO 3aMKa

B4€T OTAENbHO YCTPOHCTBO KOpHIyca 3aMKa H
nyxx#. KOPIyc COCTOMT H3 IBYX COeIMHCH-
HbIX MeXZy c000# NUAHMHApPOB. Boabinol mu-
JHHIp HMeeT JBa HNOHBIIIKAa. B Bepxmem po-
HEIIKE HMEeTCS MPSIMOYTOJIbHBIH BBIpE3 (cCO-
OTBETCTBYIOLHH PasMepaM CTajbHbIX TPYKHUH
Ha IyXKe), a B HHXKHEM — MpPopes A/ BBOAA
Krioua. Majblll MUIHHAD HMeeT TONBKO HIKHEe
JOHHILKO. Ily:KKa Ha ONHOM YTOJIIEHHOM KOH-
I WMEET CNeNHANBHBIA CTepKeHb (OLHH HJIH
HECKOTbKO), Ha KOTOPHIH B HHKHefl ero yacTu
NMPOYHO IPHKPEMJIEHbl ABE IIPYKHHBI C pPacxo-
AAUAMECS KBepXy KoHunamu., Purypa 5 noxka-
SbIBAET MOMEHT Hawaja BJBHTAHHS [YXKH B
kopryc. OZMH KOHell AY:KKH CBOGOJHO BXOLHT
B Malbl{ UHIHHAD, JAPYTON — NPy:XHHAMH B
NMpSIMOYTOJIBHHI BBIPE3 B BEPXHEM KOHIE 60JIb-
woro uxnuHApa. Ilo mepe yry6ienus nyxkH,
UPYXHHEL BCe Gosee u GoJiee CKUMAIOTCS.
®Gurypa B u3obpaxkaer MOMeHT, Korjaa LY K-
Ka BCS BCTABJICHA B KOPIYC H TIPYXKHHBI CRO-
60IHO pa3CLINHCh, 3allepeB TeM CaMbiM 3a-
Mok. BoseparuBrumecsi B nepBoHauasbHOe mO-

Gurypa J wu3zobpaxaer BBIHYTYIO — OTIIEp-
TYIO JyKKy M KOPNYC 3aMKa C HEBBbIHYTBHIM
elle KIIUuoM.

KonnyecTBo cTep:KHedl ¢ NpyxuEAMH M HX
pacmoJioKeHre Ha KpPLIIIKe AYAKKH B 3aBHCH-
MOCTH OT (OPMBI H Pa3MePOB 3aMKa CHJIBLHO
BAPbHPYET. B HCCIENOBAHHBIX MHOW0  a1py-
AHHHBIX 3aMKax ¢ ropoaum Kusikasi Topa,
Hesuus-T'opa, PafikoBernxoro ropoaua, Hos-
ropoga Cr. PAsaHH H APYIHX YHCIO NPYKHH-
HBIX CTEDXHEH JOXOAHT N0 YeTEIPEX, C paco-
JIOXKEHHEM, NPHBEJIEHHbIM Ha puc. 130.

bonee apesnss ¢opma npymumHOro 3aM-
kKa —rHn A (puc. 127). 3aMKu 3TOro THOA
HaHJIEHbl Cpeld ApeBHOCTef [Tpunanoxbs, B
I'HesnoBcknx Kypranax, Ha CapckoM ropoau-
we, B Hoeropoacknx u Baamumupckux Kyp-
raHax, Ha ropoAaMmax I1asoBckoro paiiona s
Apyrux Mecrax. Hatupyrorest onn IX—X BB.

¥ rtuna A xopmnyc Bceraa KYOHYECKOH HH
TPANCUHEBHIHOA (OPMBI € [PHNASHHBIM K
OIHOH H3 GOKOBBIX CTEHOK Y3KHM IHJIHHIPOM,
B KOTOPBIA BXOJHJ CBOGOIHBIE KOHeL| JYKKH,
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Ha puc. 129 unzobpaxkeH NoJOOHBIA 3aMOK C
ropoaunr I'saszoBckoro patfiona!. K Kphlke
IYyKKH TpUKJIENaHbl TPH CTEPXKHS C IPYXKH-
Hamu. Ha Gokopofi cTeHKe, IIPOTHBOIOJOXKHOH
CTeHKe C IIWJIHHJADPOM, HMeeTcs T-oOpa3HbIA
MepeBepHYTHIE BhIpe3 A Kiawoua. Ilrnockuit
KJIIOY, COOTBETCTBYIOILIHMH [IyXKe, BBOIUTCA B
3aMOK yepe3 HHXKHIOI LIeJb W HOAHHMAaeTcs K
KpBILIKE BJOJIb BeDPTHKAJbHOH LIEJH.

I

Puc, 129, 3amox c ropomum [nasosekoro paiioHa

CooTBeTcTByIOIIME BHIpE3Bl B KJMouye, IIpH
€ro MOAHHUMAHHH BBEDPX, CXKHMaJU IPYXKHUHEL,
nocjie 4Yero 3aMoOK ornupascsa. Bposab BeprH-
KaJbHOU IIeJsH, BHYTPH 3aMKa, paclojoxeH
MpeJOXPaHUTENbHBIH 3KpaH, MPUKPENJeHHbIH K
KpbILIKe AYXKKH. Diaropaps emMy Hesb3sg GBLIO
BUJETh CKBO3b LleJb [JS KJIO4Ya DPaCIojoXe-
HUe u pasMepnl npyxuH. Kpome ToOro, k
KpbIIIKe AYKKYU 10 6OKaM OBIIY HPHKPEIJIEHHI
JIBA KOHTPOJIbHBIX CTEp:KHS, /il KOTODHIX B
KJI0Yye HMeJHChb COOTBETCTBYIOIIIHE OTBEpPCTHS.
Orneperp nogobueili 3aMoxk 0e3 KIw4Ya HIH
nogobparb K HeMy Kilod OBIJIO JIOBOJIBHO

TPYAHO.
Tun b (puc. 127) npeacrasieH 3aMKaMH ¢
Capckoro ropoxuma, Hosropoma, Kusxed

lopbl, BraguMHpcKUX KypraHoB W JpYrux mna-
MSITHHKOB. ¥CTPOHCTBO MOAOOHBIX 3aMKOB cJe-
ayoliee. ¥ Kpyrsoro, OBaJIbHOTO HJIH iIpSIMO-
YTOILHOTO KOPNyCa Ha KOHIAX NpPHMasHbl NOX
yIJIOM [ABa BBHICTYA C OTLEPCTHSIMH Ha KOH-

I Konnexuun THM, Ne 42548, omuen 266/130.

nax. B 3TH oTBepcTHS NPOXOAHT CBOGOAHEIR
crepkeHb AyxKH. Jlyxka [1-o6pasHoii hopMbr
Ha OJHOM CTepXKHEe HMeeT MNPYXHHHEIH Mexa-
HH3M, KOTODBHIM OHa BCTaBJSIeTCST B KOPIYC
3aMKa H 3anMpaercs. JlpyruM CBOGOIHBIM
CTepXKHEM MIyXKa, TNPOXOIsi Yepe3 OTBepCTHEe
B OJIHOM BBHICTYIIE, BXOJAHUT CROHM KOHIIOM B
IPYroi BBICTYI, 3aMblKasi 3THM 3aMOK. UTOOH
OTIEPETh 3aMOK, HYXHO B JHO KOPIyCa BBECTH
KJIIOY, CXKaThb NPYXKHHBL H BBIHYTh LYXKKY.

3amok Tuma B (cMm. puc. 127) — uuauuapu-
YeCKHH NPYXHHHLIH;, OH SIBJASETCS OCHOBHEIM
THIIOM JpeBHepycckoro samka. [lomoOumifi 3a-
MOK Mbl OY€Hb YaCTO BCTpeyaeM B JpEeBHepycC-
CKHX Iropofiax, rOpOJHINAX, CENHINAX B MOTHJIb-
HHKaX JOMOHIOJbCKOj 3moxu. Hanpumep, Ha
PalikoBenkoM Tropoauile HafifieHo 152 nesbix
3aMKa M OIPOMHOE KOJIHYeCTBO OGJIOMKOB.
C ropoguma Kusixxas I'opa Tonbko B Kues-
CKOoM ['OCynapCTBEHHOM MCTODHYECKOM My3ee
xpanurcss Gonee 110 skseMmnsipos, Ha ropo-
unile Jdesnyb-I'opa Hafimeno Gosee 50 3aMKOB.
Bpemsi HanGonee MaccoBOro pacmpocTpaHeHHS
saMkoB 3toro tuna XII—XIII BB,

YcTpoicTBO 3aMKa ObLIO ONHCAHO BbILIE,
3leCh OCTAHOBHMCS TOJBLKO HAa KOHCTPYKTHB-
HbIX JeTansx AHa Kopmyca. Co CTOpPOHBI AHa
KOpITyca B 3aMOK BCerJa BCTaBJAICH KJIIOU.
CyllecTBoBano NATb BHAOB OTBEPCTHH: (hH-
TypHbie OTBePCTHSI HENOCPEeICTBEHHO B AOHIE H
OTBEPCTHS B HHXKHEH YacTH CTEHKH IUJIHHAPA
C MaJeHbKHM BbhleMOM B JoHue. B 3aBucu-
MOCTH OT BapHaHTa OTBepcTHil ObLIO JBa oc-
HOBHBIX BHAa Kioded. IlpsMo#t durypusii
KJIIOY JAJIsi OTBEPCTHH B JOHNE MU KIKOY ¢ (-
TYPHBIM KOJIGHOM-KOJIBLIOM [Jisi OTBEPCTHH B
HIDKHEH 9aCTH CTeHKH Kopnyca (puc, 130).
BTopoit Bua oTBepcTHE U KAOued Jenanu 3a-
MOK Gojlee HafeXHBIM OT NmoA60pa KIwuei
OTKPBIBAHHSI OTMBIYKOH,

3amok tuna I” (cM. puc. 127) ornuyaercs
OT ONHCAHHOTO BhIe IUJIHHIPHYECKOTO JIHIIbL
T€M, YTO BMECTO KOphyca H3 JABYX IHIHH[-
POB ~— GOJMBIIOrO0 M MaJoro — B 3TOM 3aMKe
H3roTOBJIeH OJHMH KOPIYC OBAJILHOTO CEYeHHS,
B BEPXHIOIO KpPHIIKY KOTOPOTO BXOAAT 06a
KOHHA AYXKKH. Bce ocrajibHble 3j1eMeHTH U [e-
TaJu IOBTOPSIIOT YCTPOHCTBO  IHJIMHIpHYE-
ckoro 3amka. IJogo0Hble 3aMKH BCTpedYeHH B
Hosropoae u nHa Kusxeéi [ope.

3amok tuna J (cMm. puc. 127) umen cnemu-
aJIH3HPOBAHHOE HasHaueHHe. OH NpHMeHSJICH
TOJILKO JJI51 3amHpaHHsi KOHCKux 1myT. Ta-
KOH THN 3aMKa TDEACTABJIEH MHOMKECTBOM
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Puc. 130, Kaoun JpeBHEPYCCKHX 3aMKOB

] — KMOYH OT JAEPeBAHHHIX BHYTPEHHHX 34MKOB;

BHCHYHX 3aMKOB; § — CXeMa pacnoaomKeauny

akseMILuIspoB Ha ropopuulax Kusxas Topa,
Hesuub-Topa, PafikoBenkoM, B 3BeHHIOPOJE,
B Hosroponme u apyrux Mmecrax. Mol omnuiueM
KOHCTPYKUHIO 3aMKa ¢ ropoauma Kusxkas
Topal.

K onHOH W3 CTOpPOH UHJHHAPHYECKOrO KOp-
myca 3aMKa Ha MaJjleHbKOH cKobe CBOGOAHO
npHKpelieHa Oosibluas Iy:Kka. Ha npyrow,
IJIOCKOPACKOBAMHOM KOHIE IYXKKH HMEETCS
KpyrJjioe OTBepCTHE. DTHM KOHIIOM AYXkKKa BXO-
JUT B BBHIpE3 IIMJIMHJIPHYECKOrO KOpPIyca 3aM-
Ka. 3anupaercs nyxka 6jarogaps BIBHIAHHIO
B JHO KOpIyca MPY>KHHHOI'O YCTPOHCTBA, KOTO-
poe, MPOHAS uepe3 KPYIJoe OTBEPCTHE B IyXK-
Ke, aBTOMATHYECKH 3alMHpaeTci CBOHMH I[IpY-
KMHaMHM B Kopmyce. UYroObl oTliepeTh NIOA00-

1 Komnekuuun KI'MM, Ne 32546.

2 — KNOYH OT METAAJHUYECKHX BpE3HHX 3aMKOB;

3, ¢ — KNIOYH OT [OPYMHHHBIX
MPYKUH

HBIH 3aMOK HYXKHO C JAPYroro KOHIA KOpIyca
BCTABHTh CIENHAJBHBIA KJAKOY H CXKaTb MpYy-
KuHel. Ha pue. 131 mnpexcrasieH TaKoy 3a-
MOK B COEJHHEHHH CO 3BEHbSIMH KOHCKHX
OyT. DTH 3aMKH JAeJajuch GOJIBIIHX PasMepoB.
Hanpumep, samok c¢ Kuske#t Topbl HMeer
IJauHy nunuHiapa 11 cm, numamerp 4 cM H pa-
JIHyC OYXKKH D CM,

Tun E (oM. puc. 127) npeacrasiieH HECKOJb-
KHME 9K3eMIuigpamu c¢ ropoaum Kusxaa [opa
1 JleBuub-I'opa. 3aMOK COCTOMT H3 LHJIHHADHU-
YyecKoro Kopmyca, y OJHOH CTOPOHBI KOTODOro
npunasiia CorHytafg Io4 MNPSMbIM  YIJIOM
mauuHas ckoba. C Ipyrod CTOPOHBI B KOPIYC
BXOJHT [IYXKKa, COCTOfllafg H3 CTePXKHA C
NPYHHOH H IVIAHKH C BTYJIKOH Ha KOHIE, KO-
TOPOH MYXKa HajeBaeTcs Ha CKOOy Kopmyca.
[TpyKHHHBIE MeXaHH3M paboTaeT TakK e, Kak
H B BHIIIEONHCAHHBIX KOHCTPYKIHSAX,



158

[TepefineM Tenepb K BONDPOCY H3rOTOBJEHHS
JPEBHEPYCCKHX 3aMKOB. TexHOJIOrHS HaMH
6buta MOZPOOHO HM3yueHa Ha psfie 3aMKOB H3
Hosropona, PafikoBenxoro ropoguina, Crapoi
Psasanu, Kusokelt Topbl, 3BeHuroposa #u JApy-
rux MecT. B kauecrBe nOpuMepa 10ApOGHO

Pnc. 131. 3aMok oT KOH-
CKHX TYT

OMHIIY TEXHOJOTHIO TpyOYyaToro IMpPYKHHHOTO
samka ¢ Kusaxeir Topm (Kuskas-31). Ha
puc. 132 nanbl 3CKM3bl 3TOro 3aMkKa ¢ Kuskel
Iopbl. 3aMOK COCTOMT H3 3D nmerajied, cKpel-
JeHHBIX MexAy coGoH mNalikoH M KJENKOH.
KJtou K 3TOMy 3aMKy sBisercd 36-H JeTaJblo.
MareprajjoM 3aMKa Be3Je CIYXKHT XKeJe3o,
a Ha TIPYKHHAX — JKeJI€30 H CTallb.

Ha Bompoce o MaTepuasle 3aMKOB CJIEAYeT
ocTaHoBMTbCA noapobuee. B, A. PniGaxos, Ha
OCHOBAHMH 3aK/loyeHusi pectaBpatopa [HM
A. JI. YuBap3uHa, CYHTaJ, 4TO KOPIYChbl IH-
JHHAPHYECKHX  TNPYKHHHBIX  JDPEBHEPYCCKHX
3aMKOB 1eIHKOM MeJAHble X OTJHBaJHCh MO
BOCKOBOH MOJIEJIH CO IIHYPOBbIM OPHAMEHTOM

TEXHHKA METAJIJTOOBPABOTHH

Ha BHemHe#d cropone!, [aydenne MHOW0
26 3K3eMNNSIPOB KOPIMYCOB H AYXEK IHIHH-
JpHYECKUX 3aMKOB ? I0Ka3aJjo, YTO 3aMKH H3-
TOTOBJIEHBI H3 JHCTOBOTO M [PYTOBOIO XKeJe3a
(BepHee H3 XKesie3HbIX neTajed) H AeTaju Co-
eqHHEHb Mexay cobGoii Menno# naikod. He-
KOTOpble 3aMKH MOCJe H3TOTOBJEHHS LEJHKOM
oOMeJHAJMCh, T. €. [OKPbIBAJUCh TOHKHM
cJloeM MeJH, NpuHoGpeTas 30JOTHCTO-KPacHBIH
I[BET.

Hns nposepku 3akmaiodenus A, 1. Uusapsu-
Ha, MHOKI0 OBbIJTH pacuMIlleHbl W H3y4yeHbl JBa
Kopryca 3aMKoB u3 3BeHuropogas. O6a xop-
myca OKa3aJHuCh XKEJe3HBIMH C MEIHBIM I0-
kpeitieM. A, [I. UuBap3uH, pecTaBpHPYf 3TH
Kopmyca, ObUI BEpPOSTHO BBeJeH B 3a0iyxje-
HHE TeM, 4TO IOCJNe pPACYUCTKH 3aMKOB He
TOJIbKO HapyXHasi W BHYTPEHHAS II0BepX-
HOCTH Kopllyca IpuoOpend  LBET  MeIH
(1 Ha camMoM gene 3TO ObJI TOHKHH CJIOH
MeJH), HO H Ha JAPEBHHX HJH CIEIMaJbHO cle-
JAHHLIX H3J0Max CTeHOK KOpmyca I10CepelHHE
IIPOXOJMJ OYpO-XKENThiH CJIOH, HAaNOMHHAIOMIHA
menb. [laud u3noma moxkasag, uTo MO CepelH-
He TPOXOIUT He Melb, a LEJIHKOM KOp-
pO3HpOBaHHas moJsioca xejesa, Caenyer same-
THTb, 9TO BCe KOpHOyca HeOOBbIUaHHO JIETKH,
BCJEACTBHE CIUIOUIHOTO PpIKaBJIEHHA XeJjesa,
H3 KOTOporo ciaejaH 3aMok. JKeiaeso coxpaHu-
Jochb JIMIIL B BEPXHEM H HHXXKHeM JOHIE.
Maxkponutud Ha nonepeyHoM CEYEeHHH BEPXHEro
IHHIIA OGHApYXMJ XKeJle3Hyl0 (HEKOPDPO3HPO-
BaHHBI (EepPPHT) OCHOBY C MEAHBIM IIOKpHI-
THEM,

Kopnyc 3aMKa K JAyXKa ¢ TJPYXHHHEM
MEXaHM3MOM  H3TOTOBJAJIHCb  3aMOUHHKOM
OTAEJBHO, KaK JBe CaMOCTOATENbHble UYaCTH
3aMka,

Kopnyc samka Kusixkasi-31 cocrout us 14 ne-
Taned. 3aMOYHHK NOCJe 3arOTOBKK JIHCTOBOIO
1 MOJIOCOBOT'O 3Keje3a ToJIMHON oT | 10 2,5 MM
M3TOTOBJISAJ KaXKJAyl0 [eTajlb B OTAEJbHOCTH.
Ha puc. 133 panbl 3CKH3bl OTAENbHBIX aerajen
KOpIyca M 3aroTOBKH OOJIBIIIOrO ¥ Majuoro
LUUJIHHAPOB. Bece aeranu U3TOTOBJIEHBI TOJBKO

1. A. Pm6axosn. Pemecso gpeHed Pycy,
ctp. 222 w MHA, Ne 12, crp. 130.

2 YV BoJbIIHHCTBA 3aMKOB f1POH3BOAHJACh 3aUHCTKA
HANUJABLHHKOM H 1IH(GOBaJLHLIME OyMaraMH TOpPIOB H
TasiHbIX IIIBOB.

3 Packonkm B. A. Peifakosa B 1943 r. Dol 06-
HapyXkeH TODH, B KOTopoM Jjexkajo 19 kopmycos oT
UMIHHAPHYECKHX 3aMKOB. HacTb 3THX 3aMKOB peCTaB-
puposan A. JI. UmBapsmH, cCuHTas HX MeJHBIMHU.
Cm. MHUA, Ne 12, crp. 130,
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B XOJIOZHOM COCTOSIHHH H3 3aTOTOBOK HJH Ke-
Je3HBIX IOJIOCOK IyTeM OOpyOKH 3yOHjoOM H
Janbuefinell ONMJIOBKH HAMHIbHHKOM.

TOBKY, KOTOpYIO 3aTeM ciaefyer o6py6HUTb 3Y-
OHJIOM ¥ ONHUJIUTL HANUJBHUKOM HJIH 0OOTO-
YHTB Ha TOYMJIbHOM Kpyry. Ho, BepHee Bcero,
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Puc. 132, VertpoiictBo uuaungpryeckoro npy:xunHoro saMka (Kusxas opa)

Bosbmem, Hanpumep, gerans K2 — Bepxuee
IHO U jetajb K3 — HukHee fHO (cM. puc. 132).
I[lpexxne Bcero Gpocaercss B riasa reoMeTpHY-
HOCTh H MNPSIMOJIMHEHHOCTh Bbipe3a Kpyra. Ta-
KOH TOYHOH KpPYIJIOH IHaidbbl, TOALIHHOH B
2,5 Mmm u 0,8 MM, Ky3Hel H3TOTOBHTbL He MO-
xer. OH MOXeT caenaTh TOJABKO Ipy6yio 3aro-

3aMOYHHK BbIpyOas Lafibbl H3 TOTOBBIX KeJses-
HbIX nosioc. Ilocse usroroBnenuss wai6Gul Mac-
TEep, pPasMETUB BLIPe3bl, BeIpybaJs HX 3yOHJIOM.
(CTeHKH BbIPE30B IOJIYYaJHCh CKOLIEHHBIMH H
HepoBHbIMH, MX Heobxogumo O6BIIO ONHIHTH
HANUYAbHAKOM, UeM JLOCTHIa/Jach TOYHOCTL Ipsi-
MBIX YIJIOB H POBHOCTb IIOBEPXHOCTH.
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BoJbllloff B MaJibli LUHJIHHAPHI, MOCJE COOT-
BETCTBYIOIIHX BbIPE30B U ONUJIOBKH IIOCKHX
3arOTOBOK, crufajuch Ha KpPYIJIOH ONpaBKe.
llor ansi mafiku AeJajcsi BHAXJIECT.

ITnanku-nosickn (merane K4 u K9) wacro
OpPHaMEHTHPOBAJIHCh, PHCYHOK Jejiajicsd B IIps-
MOH MJIH HAKJOHHBIH 3yOGUHK H eyouky. OpHa-
MEHT BhIpesajicst 3y6uiaoM. Ha namem ofpasue
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Puc. 133. JeTaad OHIMHAPHUECKOTO TIPYXHHEHOTO 3aMKa

MOSICKM HMEIOT OpHAMEHT B BHJAE HaAKJIOHHBIX
3y6YHKOB

Hurepecno pasobparb Kaxiayw neTanb B
OTHOIIEHHH €€ KOHCTPYKTHBHOH LeJjecoo0pas-
noctd. Heranu K/ u K8 — Gosbiliofi 1 MaJsiblf
UHJIHHAPH — SABAAIOTCA OCHOBAMH  Kopmyca.
Jeranp K2 (BepxHee AHO) CJAYXKHT /1 ynopa
npyXuHbl AyXKKH. Jeraab K3 (HHKHee IHO)
3aKpbiBaeT OTBepCTHe OOJBLIOro IHJIHHAPA,
MPENATCTBYsS] TeM CaMbIM BO3MOMHOCTH OTIH-
paTb 3aMoK Oe3 Kiaodya. Ho Tak Kak TOHKOE
JAHO, ocJabJeHHOe KJIOUeBbHIMH BbIpe3aMy,
OuUeHpL JIeTKO BHLJIOMAaThb, €ro YyCHJIHBAIOT Je-
ranbio K6 (pebpom), B 3aTeM BCE OCTaBIlUEeCs
IPOCTPAHCTBO 3aJHBAIOT MeAblo. Bosplio# 1u-
JIHHIpP JeNaeTcss H3 TOHKOTO JIHCTA, TOJIMHOH

TEXHHHEA METAJJJIOOBPABOTHH

1 MM, 4, B [eJI9X yCHIEHHS KOpNyca, IHUJIHHAP
B YyeTblpeXx MecTaX OXBaTbIBAlOT MOSICKaMH (ne-
tanb K4) u3 xeje3a, TOJILMHOH B 1,5 MM.
Kpas HHKHero 60KOBOrO BbIpe€3a B IIMJIHHJDE
JJIA KJIIOYa, TaKxke B IeJAX [PefoXpaHeHHs OT
paspbiBa M BMATHH, YyCHJIHBAIOT AeTalsiMu K& —
MOJIOCKAMH 2KeJjle3a TOJIUMHOH 0KoJOo 1,5 MM.
Heranb K7 cjayxur Ajas coefHHeHHs OOJbIIo-
ro u Majoro uuiauHapoB. OTBepCTHe B 3TOH
IUIaHKe I[IpeJHa3Ha4YeHO JJjs [PHBA3LIBAHUA
IIHYpKa OT AYXKKH. ¥ OOJIbIIHHCTBA 3aMKOB
HMEIOTCs NpPHCNoco6NeHus AJNS NPUBA3bIBAHHA
peMEeIKOM HJIH LIHYPKOM [yXKH K KOpPIYCY,
JJIsi TOTO 4TOGbl He TepATbh AYKKH HJIH KOp-
myca, KOrjJa 3aMOK HaXOJHTCS B OTIEPTOM CO-
cTosiHHM. BepxHuii kpafl OOJIbLIOrO M MAaJjioro
IHJTHHAPOB YCHJIHBAIOT H B3aHMHO CBSI3BIBAIOT
crenuanbHOl jetanbio K9, Koropas, OXBaTHB
OONBIIOH IMJIHHAP, HAET BAOJb Bepxa Jera-
an K7 u oxsaTbiBaeT nuuiaueap K§8. Hus madio-
ro IHJIHHApPA 3aJHBAIOT MENbIO.

HUrax, nHamm nabmiogeHHsi NOKaszaJjH, 4TO B
KOpPIyce IHJHHAPHIECKOTO NPYXKHHHOTO- 3aMKa
MacTepoM IIpellyCMOTPeHbl BCce HEOOXOJAHMbIE
3JIEMEHTHl M He CJeJlaHO HH OJHOH JIHIIHEH,
KOHCTPYKTUBHO HEHYXKHOH JAeTallH,

HaroToBuB Bce pmeTajd KOpIyca, 3aMOYHMK
MPHCTYIaeT K UX cGopke U cnaike. Kakas
6bia I[IOCJIEOBATEJbHOCTh B CHalke Jera-
Jed — cKaszaThb TPYJAHO, TAK KaK MacTep Mor
cpasy cob6paTh M CHasAThb BeCb KOPIIyC 3aMKa
HJIM TIPHIIaHBATH IOCAEA0BATENIbHO 10 1—2 fe-
Taad Japyr kK Jpyry. O TexHONOrHH mnaHkH
MeJpl0 XKeje3a H CTajJd MB OyAeM TOBOPHTH
HUXKeE.

Hapy:Hasi MOBEDXHOCTb KOpIIyca Y OIIHCHI-
BACMOro HaMH 3aMKa Obia OGMeINHEHa, T. e.
T1IocJIe H3rOTOBJIEHHS IOKPbITa CJI0eM MEIH TOJ-
murod B 0,1—0,2 MM, Tax xak mexHukKa o6-
MeJHEeHHs OCHOBAaHAa Ha Tex e [pueMax, 4ro
H NafKa, TO €¢ TEXHOJOTHIO A Oyly OMNHCHIBATH
BMeCTe C [TaHKOH,

JlyKa ¢ NpyXXHHHBIM MEXaHH3MOM COCTOHT
u3 21 meranu. 3aMOYHHK IIOCJe 3arOTOBKH Ma-
TepUasa KaXKAylo JeTajb H3TOTOBJAJ OTAENb-
HO. 3Iech TaK e, Kak U B KOPIyCe 3aMka,
OCHOBHast pa6oTa BBINOJHAJNACE 3YOHIOM H Ha-
TTHJILHAKOM.

[Tocsie HM3TOTOBJICHHS BCeX AETAJICH IYXKKH,
X HAQUHHAIOT IIOCJIEAOBATEJIBbHO COOHPATh.
CHauana COeJHHHIHM — crasuid — jetanb Jl1
(cko6y Ryx)KH) H HeTanab /[6 (ueHTpasbHYIO
nnaHky). Jis aToro B CKoGe CHeJasHd BBIPES,
B KOTOPBIA BCTAaBHJIH IUIAHKY H 3aTeM CHAfIH.
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[ToroM K nmnaHKe Ha 3akjenke IPHCOSAHHHIH
IBe fmeranu []7. 3areM 3aMOYHHK [IPHCTYITHJ
K cOOpKe Jpyroro NOPYKHHHOTO y3na HAYKKH.
B masenbkue orBepcrusi feraau [[2 oH BCTas-
JIST UINIEHEYKH CcTepxHell — geranp [4 — H
MX packiensiBaja. [loToM BeCTaBaAd MeXAY
CTEPXKHSIMH BTOPYIO KpBILUKY — Jeradb /3.
CobpaB 3TOT y3eJs, MacTep NPOAEBaJ ero yepes
TOHKHI KOHel| CKOOBI JYXKH H, JIOBEIs A0 He-
00XOAHMOro IMOJOKEeHHs, NpHIauBaJ, a Ipo-
CTPAHCTBO MeXKZAYy [epBOH M BTOpOH KphIUIKa-
MH 3aJHBal MelIblo, 3aTeM NOpHIauBanach K
KpplliKe Ayxku fAeranb /11, Ilocme 3rtoro
ckoba IOyXXKM M BepxHee JIHO OGMEIHSJIHCH.
[Tocnenneft omepanuef Gbpuia IpPHKJIENKa MOpy-
®HH. K crepxHio /][4 NpHKAeNbBaliuCh HA 3a-
KJIeNKe MPYXHHB — jgetanb /[5, a B Topel
neransim /{7 NpHKJIeNBIBaJHChL (UTYDHBIE HpPY-
XKHHH — getanu /9.

Boie 1 y:ke ynoMHHad, 4YTo Bee JAeTajH
3aMKa (KOpmyca H OYXKKH) H3TOTOBJIEHBI H3
o0bgHOrO KpHYHOro :xejesa. MHWckmiouenue
NPEACTaBIAIOT NpYxKUHE, Mertannaorpaduueckn
OblIH H3Y4EeHbl NPYKHHE H3 12 3aMKOB pas-
HBIX THIIOB H MECT HAaXOJAOK. [IBe MpYKHHBLI H3
Hosropona (Hosropox-29, -28), omna npyxu-
Ha H3 Crapoin Pssanm (Pasaunb-13), ojaHa
npyxHHa U3 Buanumupckux Kypraunos (Baa-
aumup-11),  ueTblpe npyxuHbH ¢ KHaxel
[opm (Kuaxasn-32, -33, -34, -36), Tpu npy-
xuHBl ¢ Pafixopeuxoro ropomuma (Paiiku-18,
-19, -20) u ommna mnpyxuHa c ropommm Ina-
3oBcKoro pafiona (I';sasoB-10).

Bor cTpykrypHas xapakTepHcTHKa o6pas-
LLOB:

Dpyrasa nonosuuka

[Hudp obpazma Oanra MONMOBHHKA

Hosropox-29 deppHut ®eppur # COPOHT;
oxono 0,69 C
Hosropon-28 » QeppHuT C MEPAHTOM;
0,15—0,29, C
Pasanb-13 » TpoocTHT;, oxoa0
0,7--0,8% C
Baamumup-11 » Copbur; oxoao 0,8% C
Kuaxag-32 $eppHT PeppHT ¢ cCOpOHTOM
copbutom
Kuafxan-33 Peppur TeppHT C mepanTOM
Kuanan-36 GeppHT cnep- llepaur; oxono 0,75% C
JHUTOM
Paitkn-18 To xe Mepnaur; oxoxo 0,8% C
Paitxu-19 PeppHUT PepputT ¢ MEPAHTOM
[nasoe-10 ®eppur ¢ cop- Tpoocrur; oxoao
6uToM; 0,6% C
0,159% C

HUlnngsl menanuch BIOML HOJOCH! IIPYKHHEL
Ha y3koi OOKOBOH creHke. Cpemd Bcex ULTH-
¢$oB OOHAPYKUJIHCL JABe CTPYKTYPHO-TEXHOJIO-

n MarepHaawl N0 apxXeo10TAH, BHN. 32

ruuecke cxembl. JIBa o6pasua (Kusaxan-34,
Paiixu-20) panum OAZHOPOJHYIO COpPOHTHYIO
CTPYKTYPY, a JHecsiTb I[OKa3alH ABYX30HHOE
cBapHoe crpoeHue. Ilosocka MNpyXHHB IO
TOJNIIMHe Obl1a CBapéHa H3 JABYX [PHMEpHO
OJIMHAKOBBIX [0 TOJUIHHE NOJOBHHOK. OnHA
MOJTIOBHHKA, KaK IMpaBuio, Oblia KejesHas,
Jpyrasg — CTajbHas,

M3 12 npyxuu (IBe ileJIbHOCTAJbHBIE H
10 cBapHBEIX M3 XKeJe3a W CTaJH) CeMb COXpa-
HHJIH TepMHYecKyio oOpaboTKy. [IBe Npy:KH-
Hbl COXPaHHJH CTPYKTYPY TPOOCTHTA ¥ ISATh —
CTPYKTYpY copburta. OcranbHble NPYXKHHBI HAa-
XOJMJIHCh B OTOXKIKEHHOM cocTosaHHH. Ho stu
IPYKHHBl TaKxKe INOABEpPraiuch 3akKaJke.

I'paHnIa MeXay 30HAMH IIPOXOJHT De3KO, H
Be3Je BHAHBI CJaelbl cBapodyHoro wBa, Ha
puc. 135 npencraBiieHbl CTPYKTYPHl MPYXKHH
Hosropon-29, Psizaub-13, I'nagos-10. JleBas
CTOpOHa CHMMKa cCBeTyIad — 3TO (eppHur, npa-
BasiTeMHass—cCTaJlb, TepMUUeCKH oGpaboTaHHas.

HeobxomuMocTp rakoll TEeXHONOTHH, T. €.
COBMeIll€HHe B OJHOH JeTasJH JBYX MaTepHa-
JIOB — BSI3KOIO  XeJjie3a M yOpYrod Craju
(TepMuuecku o6paGoraHHON), BbI3BAHA TEXHH-
YECKMMH YCJIOBHSIMH SKCIWIyaTalUH IPYKHUHBL
KpoMe nuaBHO# Harpy3sku NpH CXKHMaHHH
KJIIOUOM, TIPYXHHA TIOJBEPraeTcs yJapHOH Ha-
Tpy3Ke IpPH IONBITKE OTKPHITH 3aMOK 6e3 KJIo-
ya. ToHKas CTajJbHas M MPUTOM TEPMHUYECKH
obpa6oTanHass TNpPYyKHHA OUYEHb JIErKo JioMa-
Jlach Obl, XKeJjie3Has IOJIOBHHA IOJIOCHI MpPHIA-
Bajla NpPY:KHHe OOJBUIYIO 3JaCTHUYHOCTD,

CrlefyeT OTMETHTb TOHKOCTb KY3HEUHOH pa-
GOTBI  NMPH  H3TOTOBJIEHHH  MUHHATIOPHON
Npy*HuHbl. TOJIIMHA NPYXHH KoJaebaerca OT
0,8 no 2 mm, Ilo TommnHe oHa cBapeHa u3
JABYX IOJIOC, CJEJ0BATENbHO, KaxKas MMOJOBHH-
Ka uMeer ToauuHy ot 0,4 mo 1 mMMm. Ecau cuu-
TaTh, YTO MacTep CBapHBaJ GOJBAHKH NPYXKHH
Gojiee TOJICTOIO CEYEHHA H IIOTOM HX BHITSTH-
BaJl, TO XKeJIe3Hble H CTaJbHble 3aTOTOBKH IIPY-
XHH BCe e He MOIJIM IIPEeBHINIATL B TOJMIHHE
2—b5 MM. A cBapuBaThb TaKHe TOHKHE IIOJIOCHI
’)Kejlesa M BBICOKOYTJIEPOLUCTOH CTAJH TEXHH-
YECKH YPE3BLIYaHHO TPYAHO.

Kak s yxe roBOpHJ, KIIOYH ObLIH OYeHb
pasnHooGpasubl. Ha puc. 130 wusoGpaxens
OCHOBHble BHIABI KJIOYeH OT JApeBHEPYCCKHX
saMkoB, HauGosee npocrteie ¢opMBI H3roTOB-
JISIHCh TOJIBKO KY3HEYHOH KOBKOH H IIOCJENy-
IOHeH ONHJIOBKOH HANMJbHHKOM, a 6oJee
CJIOKHBIe CHAaHBAJHCh H3 HECKOJbKHX OTHelb-
HBIX JeTajef,
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MayueHHele HaMH 3aMKH OTHOCATCS K X—
XIII BB. Peskoro pa3jiHuus B TEXHHYECKHX
MpHEMax CIIaHBaHHs JKeJe3HBbIX JeTalefi H
CBAapKH MPYXHH He Habmwpaercd. Pasianune
34KJI0Yajoch JIMIIb B pasHoo6pa3uu ¢opMm H
KOHCTPpYKIHui 3amka, Ecin B [IX—X BB. ObITO-
BaJ OJMH THUI KyOHYeCcKOro 3aMKa, TO K KOH-
ny XII—XIII BB. 3aMOYHHKH H3TOTOBJSIOT

TEXHHKA METAJIJIOOBPABOTKH

oA MapTHel, YyTo O6Jerdajo TEXHOJOTKIO H
MOBBIIIIANIO TPOU3BOJHTENbHOCTE.

HaunGonee Cl0XHOH B TEXHOJOTHH H3IOTOB-
JIeHHsI 3aMKOB Obl1a ropHOBasi mafdka MeAblo.

B e c . OxuBleHHass BHYTPCHHAS H BHeI-
HSsT TOProBisl JpeBHed Pycu cosgajna cH-
CTEMY PYCCKHX BecoBbIX exHHHI. [lpHpaeas
Gosibliloe 3HAYEHHE MepaM U Becy B TOProBOM

10 m#

Puc. 134, Becw THma Gesmen

yKe OKOJIO 12 THIIOB 3aMKOB pa3sHOOOpasHOro
Ha3sHayeHUs1 U CJIOXKHBIX KOHCTPpYKUHH, B 3a-
MOYHOM peMecJie TMOABJSercss CepHHHOCTh MPO-
u3BoncTBa, B samkax ¢ Kasxe# 'opsl u oco-
6eHHO PafikoBeukoro ropopMiila MOXHO Bbife-
JUTb 3K3CMIISPbl 3aMKOB C COBEpIIEeHHO OJHU-
HAKOBbIMH OCHOBHBIMH JeTaJasMu (HaIpumep,
KOpIlyca HEKOTODPbIX 3aMKOB HMEKT OJHO H TO
3Ke KOJIMYECTBO JeTalell, OlHHAKOBYIO HX (op-
My KU pa3Mepbl), KOTOpBle pa3JIHYAJHCh JHIIb
B PDHCYHKe KJIOUa. IDTO MO3BOJSET HaM Tpen-
nojaratb, YTO 3aMOYHHK H3TOTOBJAJA Cpasy
HECKOJIbKO 3aMKOB, OOJIBIIMHCTBO JAeTajed Ko-
TOPBIX HMEJH CTaHAApTHYIO ¢dopMy, a ciepo-
BAaTEJbHO MOTJIH H3TOTOBJAATBCH Cpasy  6oJb-

o60opoTe, PYCCKHE KHsI3bs HabJlOJIeHHE M KOH-
TPOJIb 3a HX [PABHJIBHOCTBIO BO3Jlaraid Ha
JIYXOBEHCTBO. YCTaBbl [pPeANHCHIBAJH UEPKBH
«TOPTOBBIM BCAYbCKAfd MepHJa, W CHOyAb, H
CBEChl H CTaBHJA... OjocTH 6e3 NakKoCTH, HH
YMaJIUTH HH YMHOMKHTH» ',

EcrecTBeHHO, onpeneseHHe U KOHTPOJIb Beca
He MOIJIH NPOH3BOAUTHbCH 6e3 B3BELIHBAIILHX
NpU6OpPOB — BECOB.

Cpeayu JpeBHEPYCCKOTO AapXeOJOTHUECKOro
MaTepHaJsa BeCbl BCTPEYAlOTCA ABYX BUIOB.

! Mutponosiutr EBrenunit. Onucanne  Kueso-
Coopmniickoro cobopa. Kues, 1825, npuGasnenne Ne 2,
cTp. 8.



5

Puc. 135. Mukpocrpykrtypa

I — npyxuna, Hobropog-29, cBapoynbiii wwos, yB. 100; 2 — npyxuusa, Psa3zans-13, CBapOYHHA WOB, yB. 100:
3 — npyxuna, [1a30B-10, cBapOuHKi 0B, yB. 100, MuxpocTpyxrypa 06pasnos nocae u3MepeHms MHUK[LO--
TBEPROCTH: 4 — MADTEHCHT; § — MAPTEHCHT M TPOOCTHT; 6 — deppuT
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ORHMH BHJ — ITO MaJjible paBHOIUIEUHE KOPO-
MEICJIOBEIe YallleyHble BeChl THIIA COBPEMEHHBIX
doroBecos. BerpedaroTess OHM JJOBOJIBHO 4adTO.
Henanuch u3 GPOH3Bl HJIM MeIM W TNPHMEHH-
JIMCH JJ51 B3BEIIMBAHUS MOHET W OJlarcpOJHBIX
MeTaJLJIoB.

Jpyroit BHL — 3TO 0OJibllIHE TOPTOBBIC BECHI,
THna Ge3med !, paccUMTAHHble Ha B3BEIIHBA-
HHe TAXKeJbX rpy3oB, OBIIHA BHI TaKUX BECOB
uzo6paxen Ha puc. 134. Cpenu apxeosorsye-
CKOTO MaTepHaja HaM H3BECTHBEl TPH IK3€EM-
nnspa u3 Crapoit Pasanu ? 1 ofuH 3K3EMILIIP
13 KueBa 3. dopma TakHx BecoB oblieeBpones-
CKasl U C aHTHYHBIX BpeMeH ObITOBajia BO BCEX
ctpanax Empombl. B pumckoe BpeMsi HIHPOKO
MPHMEHAJIHCh COBEPILIEHHO aHAJIOTHYHBIE BECHI *.
OTiyune HX OT JPEBHEPYCCKHX ObLIO JHIIb B
MeHbIIeH KPaTHOCTH OTHOILEHHS ILIeY KOpo-
MBICTa. B CcpelHeBeKOBbe H B HOBOe BpeMs
STOT THUI BECOB IIPOLOJIKAJ CYIIecTBOBATE °.
Ienanuch OHH H3 OPOH3Bl H XKeJe3a.

Crapopsi3aHCKHe Becbl CICJIaHbl H3 KeJe-
3a u garupytorca XII—XIII Be. ¥YcrpoiicTso
BeCcOB SICHO M3 pucyHka. Obmiaa HaHHA pblyara
358 MM, jgHaMerp crepxHs pbiara 10 MM.
Illupuna oceBodl yactu 66 mMM. JlnuHa Masoro
nieya 8 MM, jIHHA Goubinoro miega 330 MM.
TIpHHLKN JefiCTBHS BECOB MOKa3aH Ha puc. 136.
B Touke A pbluar BecoB HMeEET IIOCTOSIHHYIO
omopy. Ha mieue A5 B Touke 5 BHCHT B3Be-
ummBaembiii rpys I, mo apyromy miedy AB
nepeapuraercs rupsi P. Korza KOpOMBIC/IO [IPH-
MeT TOPH3OHTANbHOE IOJOXKeHHe, Bechl GyayT
ypaBHoBelteHbl. JleJieHHsi, HaHECEHHble Ha
JJIHHHOM TlJede, [OKa3blBalOT, BO CKOJIbKO
pas BapemmBaeMoe Teio I Tskenee THpH P.
JlesieHHsT HAHOCATCS NPSIMO NPONOPUHOHATIBHO

1 CioBo «GesMeH» B gpeseeit Pycr ofosnayano
Mepy Beca. BeposiTHO TaK Xe HasHIBAJH TOTAa M BeCHl
¢ HepaBHOMMEYHMH pbluaraMp. CyYINECTBYeT HEeCKOJIBbKO
cHcTeM Ge3MmeHoB. BecHl. onuceiBaeMble HaMH, B JIHTE-
paType HHOCAA HA3bLIBAIOT BECAMH «PHMCKOrO THIHAX.
ITogo6Hble BeCh TpPHMEHSNH elle JApeBHHE apaChl.
B epponefickoil JiHTepaType HX CTajJH Ha3bBaTh «pPHM-
CKHMH», HelpaBHJIbHO HepeBOﬂH apaﬁcxoe CIOBO «pOM-
Map». Ha caMoMm Jele 3TO CJIOBO NEPeBOMHDCH, KdX
«rpaHat», o6o3Hayas GOpPMY nepelBHKIOH THPH (bC3,
2 usnanue, T. 7, crp. 569).

2 Konmekumu MM, Ne 58603, xp. 99/27.

3 M. K. Kaprep. Kues H MOHIOJNECKOE 3aBO€Ba-
une. CA, . XI, 1949, crp. 70.

4L, Lindenschmidt. Ein
rémischer Eisengerdte. Altertiimer
schen Vorzeit. Bd. V, S. 255

5 Sokeland. Entwicklung der
rémischen Schnellwagen. Zeitschrift f.
1910, H. III—IV, S. 499.

Massenfund
unserer heidni-

sogennanten
Ethnolog.,

orHomeHuo miaeua AB kK AB!. Hanpuwmep,
ecqiM Touka B cTOHT Ha fAeideHun 10 m moase-
IieHa THpsi B OZHH (YHT, TO Bec Tpysa Oyner
paBen 10 dyHTaM.

[Tpencrapiennsii 3xk3emnisip Becop u3 Cra-
poii Pa3aHu paccuuTaH Ha B3BEUIHBAHHE OYCHD
TAXKEJNbIX TPy30B, MakcuMa/bHO IL1e40 MOXKET
naBath 40-KkpaTHOe OTHOLIGHHE, T. €. IPH THpE
B OOHMH (byHT B3BellMBaeMblii Ipy3 OyAer pa-
Bed 40 ¢ydram, npu rupe B NsTh GYHTOB BeC
rpysa Oymer paBeH nsith myaam. Cyas no 3a-
macy MPOYHOCTH IJIeYeBBIX OCeH, cTapops3aH-
CKHEe BeCBl paccuMTaHbl Ha B3BELIHBAaHHE IPy-
3a J0 CEeMH-BOCbMH MYJOB.

S

Puc. 136. CxeMa BecoB

Y BecoB 3TOro THna elle JOMKHA Oblla
6BITL MOJBelIHBaeMasi MaccHBHas dawna, Owa,
KpoMe ymo6cTBa B3BEIIMBAHMS, HEOGXOAHMA
6bla AJisA YpaBHOBEIIHBaHUS Kopombicia. Bec
ee HoJKeH ObiTh paBeH nmpumepHo 4 kr. Ecan
JKe ee CHHMAJH ¥ B3BelIHBAJM Ha KpIOKe, TO
K [OJYYEHHOMY Ha THPAX BeCy AOMMKHHI ObLIH
npubaBjsTb BEC UalllH.

[To ApeBHEPYCCKHM MHHHATIOpaM HaM H3-
BECTEH ellle THN TSKEJIOBECHBIX BECOB 2 ITO
paBHOILIEYHEe KOPOMBICJIOBbIE OOGBIYHbIE BECH! C
ABYMSl ualllaMH, PacCYHTaHHbIE HA MHOTOIIYJIO-
Boe B3BelHBaHHe. Ho crapopsisaHCKHe BeCH
nepesi ITHMH HMeloT OGOJIbIIOE IPEHMYIIECTBO.
OHo 3aKm4aercsl B GLICTPOTE B3BEIIHBAHHS H
HeGosibioM HaGope pa3HoBecoB. [ast kopo-
MBICJIOBBIX BECOB HEOOXOAMMO CTOJIBKO THpb,
CKOJIbKO BECHT B3pellusaemsiit rpys. Crapo-
psA3aHCKHE Bechbl SIBJSJIHCH IPOTOTHIIOM COBpe-
MEHHEBIX JECSATHUHBIX BECOB.

[TpoH3BONCTBO TAKHX BECOB, NPEICTABJISIO-

IIUX cOBOfl CJOXKHBIH H3MEpPHTENbHBIH MPHOOD,

1 B maHHOM cJaydde o He YUHTHIBAIO Beca CaMoro
KOpOMbIC/Ia, HO NPAKTHYECKH, TIPH [paiyHpOBKe BECOB,
OH, KOHEYHO, BXOLHT B pacuer.

2A B, ApumxoBckui.

JlpesHepyockre Mi-
HHaTOpLL.. M., 1944, cTtp. 94,
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LeTHKOM CHeJIaHHBIH H3 JKejle3a HJH CTaJid,
Tpe6oBaji0 OT Ky3Hena, KpoMe NPaKTHYECKHX
IPHEMOB, JOBOJBHO CJOXKHO#H (UIYPHOH KOBKH
H <JjlecapHoft paboThl, ellle YMeHHs CcaejaTb
BECOBOH H CHJIOBOH pacyeT KOHCTPYKLHH H ee
rpagyHpOBKH.

Kyanen, H3TOTOBJSIBIIMA Bechl, [IOJKeH
Obpl1 ObITh IO KpalHe#l Mepe rpaMOTHBIM, Tak
KaK TpaAyHpOBKa CIeJlaHHBIX BecoB (a oOHa

Puc. 137. Tapa k Becam THna GeameH
' (Hosropon)

6byla MHOIMBHAYaJIbHA Ha KaXJIOM 3K3eMILIs-
pe) TpeGoBaJsia 3HAHHA XOTs Obl Hauasa apuo-
METHKH — 3HAHUA NEUCTBHH YMHOMXEHHA U Je-
JIEHHUS,

B 3akioueHHe Mbl OCTAHOBHMCSI Ha pa3HO-
Becax (rupax) s Haluux BecoB. [Ipu 20—
40-KpaTHOM OTHOIUEHHH B3BELIHBAEMOTO Tpys3a
M THpb OblI BIOJHEe AOCTaTodyeH Habop pas-
HoBecoB BecoM B 1, 2, 3, b, 6 dyHToB. [lonoG-
Hble THDH C KPIOYKOM JUIS TIpWBELIHBAHHS
BCTPEYAIOTCH Cpelu JPEBHEPYCCKOTO apXeoJo-
rHYecKoro martepHaJia, Jlejanuch OHH H3 Ke-
Jiesa ¥ 9acto OOMeaHsIHCh, DK3eMIUISP TaKoH
THPDH OYeHb XOpolue#d coxpaHHocTH (puc. 137)

Haiinien B Hosropome B ciosix XI B. Bec ee
paBeH poBHO mecTdH ¢yHTAM !,
Kpecaao CayXHT AJs BbICEKAHHS OTHS.
B npeBHeit PycH Ovlnnm pacmpocTpaHEHbl ABE
(bopMBl Kpecas — OBaJibHAs U KajaueBHIHAsA
(puc. 138). Bcrpeyalorcsa Xpecana MNOBCIOAY.
Hamu  ucciepoBaHo  MerajjorpaduyeckH
oBanbHoe Kpecajo u3 Hoeropoma (Hos-
ropon-30). CrparurpadHyecKd OHO JaTHpPYeT-

S
® M

¢ Jom
I8 ———

Puc. 138. Kpecana n ¢yraapn ana ¢HTHACH

csi XII Bexom, JInuHa kpecasa 80 MM, WIHpHHA
28 MM u TommuHa Je3Bus 4,5 mMm. Hlnud cae-
JaH Ha IONEepPeyHOM CEUeHHH [OCepelHHe
Kpecasa. OOHapy:xunach cBapHasi CTPYKTypa.
OcuHoBa Kpecaja 6blia cuenaHa U3 OGBIYHOTO
KPHYHOTO Ke€Je3a, a AJs YAApHOH 4acTH Je3-
BHS Ha o0eHX CTOpPOHAX Kpecasna Obljla HaBape-
Ha crajb. Ee CTpyKTypa — nepjaut ¢ ¢eppH-
toM. Conepxanue yriuepoma okojo 0,6%.
TonuipHa COXpaHHUBLIETOCSI CTAJbHOTO CJOfA
okoso 1, 2 MM, Onepanuu H3TOTOBJIEHHS Kpe-
cajla TEXHOJIOTHYECKH NOBOJIBHO MPOCTHI, H MBbl

! Konnexknun Horroponckoi
(J1a6opaTtopua UMMK).

skcmenuuun 1951 r.
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ocTaHaBJaHBaThc Ha HEX He Gynem. Ho obpa-
IyaeT BHHMalHe TEXHHKA HX KOBKH. Hacro MBI
BCTpPeYaeM Kpecasla OUeHb CJIOXKHOH, 3aTei-
JHBOK (OpPMBI C XYIOXKECTBEHHOH OTAEJNKOH.
Ha kpecana Ky3Hel, HaHOCHJ pasHOOGpasHbie
OpHaMeHThl H pesnbedHble YKpalleHus. [lasa us-

Rt 2

==

g 10 cx

NPT IS B St

Puc. 139. CxoBopona H CKOBOPOXAHHKH
(zanenbHHKH)

TOTOBJIEHHSI TaKHX Kpecasa, KpPOMEe CJAOXKHOH
XyIOXKECTBEHHOH TE€XHHKH KOBKH, TpeGoBaJoCch
MHOKeCTBO CIIE[HAJIBHOI'0 MEJKOro HHCTPYMeH-
Ta B BHJE IITAMIOB, KEPHOB, ONPaBOK, 0OKH-
MOK U T. IL

s HouleHHs1 (PUTHJIS H3TOTOBJSUINCH CIie-
nHaJbHbie kenesHble ¢yTasapsl, OHH HMeaH
BUL PpasOMKHYTOH TpYOKH c [CTJeH Ha OXHOM
KoHIe., Dyraspel nenanuck pasJHYHOH JJIHHBL
H anaMerpa. [lo piuHe oHU Kojebajiuch B mpe-
aenax or 40 go 120 mm.

HaneabHux (CKOBOPOAHHK) —
OopyAHe KYXOHHOTO OOGHXOJa, CAYNKHT JJS TiO-
CaJKH W BBIEMKH H3 [€YH JXeJe3HbIX CKOBOPOI

TEXHHEKA METAJIJIOOBPABOTHEH

(puc. 139). Cpenm apxeoJIOTHUECKOTO MaTe-
pHaja 4YamnelbHHKH BCTPEYaloTCs BTYJbYaTble
H uepeHKoBble., MccnenoBaH OAMH 4areabHHK
u3 IIpunanoxckux kyprauos (IIpunanoxne-8).
Hlnug 61 cpenaH Ha MONEPEYHOM CEUEHHH
ofHO# rTy6e. OOHapyxujiach OXHOPOAHAs
CTPYKTYpa (eppHTa, T. €. yaleJbHHKH Jeja-
JIHCb M3 JKeJesa,

Kodenns K-— WHIO A5 IJIETEHHS Jantel
(puc. 140). MmMeer ¢opmMy H30THYTOH mNOJIOCH
IHPHHOK 9—15 MM, ¢ OBalbHBIM KOHIOM H

A

R <———

\& o~ —
. £

Puc. 140. Kouegpiku

KpasmMH. MccaenoBanel gBa Kouenaplka € ropo-
auuy ['masosckoro pafiona Kuposckoi o6sactu
(I'masoB-7, -8). llaudsr gemasuch Ha Mole-
peuHoOM CevyeHHH JIe3BHS Yy KoHuma, Ha oOoux
muHpax — gepputHas CTPyKTypa.

Kabayku koxanoii o6yBu B ApeBHell Pycu
OYeHb YacTo MNOAGHBAJHCH MOJLKOBKaMH.
OueHb MHOTO TaKHX TMOJKOBOK apXeoJoTH
HaxXOIAT B TOPOACKHX H FOPOAMILEHCKHX CJIOSAX.
B Hosropoge ToibkOo Ha $pocaaBOBOM JIBO-
pulle Wx Hafineno Gosee 50 wmryk. Hccreno-
BaHa OJHa noaxoBa u3 Hosropoza (Hosro-
poa-33). O6Hapy:KHiach CTPYKTypa YHCTOTO

(deppura.
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B npesrefi Pycn Bempa OOBIYHO H3IOTOBJIA-
Juch u3 gepeBa. JKesesHbIMH Obliu TOJBKO

| SN T T N T U T T )

Puc. 141. ¥Yuna

0o0pyuH, VIIKH AJSA AYyXKM H Ccama JAyXKKa.
ApXeoJIOrHUECKH H3BECTHBI HECKOJNBKO [ECAT-
KOB IMOZOOHBIX Belep (COXPAHHIHCH TOJBKO

Puc. 142, ¥Yanna u3 HoBropoackHx KypraHos

KejesHble geranu). HMccnenosaHa AyXkKa Bel-
pa u3 MuxaitnoBckux kypraHoB (MuxaiJios-
ckoe-2), OOGHapyKeHHass CTPYKTypa — (heppHT
C LJIAKOBBEIMH BKJIIOUEHHSIMH,

M3 xoHCKOH cBpyH Mbl  HCCIELOBaU
yaiuaa (Kasxada-23). liup nokasan ona-
HopoaHoe (eppHTHOE CTpPOeHHE. YAHJa YacTo
JeNalich OYeHb 3aTeHJHBOH (OpPMEI, C YKpa-
IIEHHSIMH B BHJE OpPHAMEHTOB, BEHUYHKOB
v T. M. {puc. 141). Muorpa yauna cKpemisiu
¢ ICAaJHAMH, CHEJaHHBIMH W3  XeJjes3a
(puc. 142). Ky3sHeusl UM Takxe TMpHIaBaju
CJIOXKHBIE OpHAaMeHTaJbHbIe (OPMEIL.

M3 cHapsiKeHHST BCaJTHHKa Mbl HCCJIEIOBAJH

mnopy (Hosropon-26). Hlmu¢d nokasad,
YTO IIMIOPBl JieJlaJiiCh H3 xene3a. Ilmoper
OUCHb YacTO YKpalllaJuCb OpPHAMEHTaJIbHBIMH
JleTaIsIMH H HHKPYCTHPOBAJIHCh IIBETHBIMH Me-
TaJutamu. [lapagHeie INOPBI YacTO 30JIOTHIAHCH
# obmenusauce. Hanpumep, Ha PaiikoBenkom

Puc. 143. CrpeMeHa

ropozuite ObLIM HaHmeHBI HINOPBI, IOKPBITHIE
[030J10TOH !,

1B K Toruapos. PafikoBenkoe TropojuIIe.
Kues, 1950, ctp. 95.
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AHaJH3 HEKOTOPhIX OBITOBBIX BelleH HaM
Moka3aji, YTo OHH H3TOTOBJSIHCh H3 OAHOIO
®enesa (KpoMe Kpecasa, rie 1o ycroBHAM pa-
6oThl TpeGoBanack cranb). Ms xenesa TaKKe
H3roToBJAsace 06e3ycjioBHO ¥ BCsd Mpodasd
yTBapb, HAMH He HCCJIeLOBaHHAd (puc. 143—
147). JlpeBHepycckuii KysHel, XOpoIIo 3Hasd
CBOfiCTBA XKeJjle3a H CTalu M TEeXHHYECKHe Tpe-
GopaHHA Ha TNpeIMeThl JOMAlUHero OOUXOAa,
CTpOro MOAXOAMN K BhIGOPY MarTepHasa. Tawm,
rge ne Tpe6oBanach CTajlb M TEXHHYECKHM

\{

r\

-

A_'(,ﬂ oM

bk

Puc. 144, 1lnopw

Puc. 146, CseTipl 1 NOACBCYHHAKH

YCJAOBHAM H37eJiug  COOTBETCTBOBAJO KeJneso,
Ky3HeI[ CTaBHJI TOJIBKO KpHUYHOEC XKEJe30.

4 15cM

1.4 -

Puc. 145. IlBeprbic cKOOB M yKDalUeHHs.

0 em

Puc. 147, TloscHble DPSKKH
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'l ABA XIIf

HJIEMEHTHI TEXHOJOIMMYECKNX ONEPAIINNA

Hsyuenrie GopM M KOHCTPYKIHH MHOTOUHC-
JIEHHBIX OPYIHH TPYyZa, OPYXKHf, HHCTPYMEHTA
H TPOUYMX H3JEJHH, a TaKkKe DasHOCTOPOHHEE
TeXHOJIOTHUECKOe HCCJIENOBaHUHEe (MHKPOCTPYK-
TypHble, MAKPOCTPYKTYPHBIE H PEHTTEHOCTDYK-
TypHbIE AHAJHU3Bl, H3MepeHHe TBEPJOCTEeH H
MHKDOTBEPAOCTEH) APEBHEPYCCKHX H3IENHH H3
YCpHOro Meralla MOKasajJu HaM, 4To JApeBHe-
PYCCKUH peMecJeHHHK NpH o6paboTke Kesesa
M CTajiH MPHMEHST HHXKeCJeAYIOIIHe TEXHOJO-
rHYecKkHe omepamuH: 1)} BCEBO3MOXKHbIE IIPH-
eMbl CBOGOMHOM Ky3HeUHOH KOBKH; 2) cBap-
Ky Kej1e3a H CTajH; 3) TepMOXHMHYeCKylo o0-
paBGoTky (UeMeHTauus Kejlesa H CTallH);
4) TepMHuyecKylo o6paboTKy cTanH; 5) 00TOY-
Ky MeTajljla Ha TOYHJIBHBIX Kpyrax; 6) xouaoi-
Hyl0 pe3Ky (3yOWJIOM) H ONHJIOBKY (HaIlHJb-
HHKOM) »KeJje3a U CTaJiH; 7) IOJHPOBKY XeJe-
3a M Crajay; 8) HagHHE XeJje3a H CTalu;
9) mnokpbiTHE M HMHKPYCTALMIO LBETHBIMH H
6JIAarOPOAHBIMH METa/sIaMU KeJie3a M CTaJH,

Pasz6epeM 3Tm TexHoJlOrH4yeckHe ONepaluy,
KaXAYyl0 B OTAEJbHOCTH.

-MexaHudeckass o6paboTka Harperoro Meral-

Jia JaBJeHHeM INpPH INOMOIIH YA4POB MOJIOTOM
B COBDPEMEHHOH TeXHHKe Ha3blBaercs ¢ B oO-
6onHOf KOBKOIH Onepauuu C€BOOGOLHOH
KOBKH CO BPEMEHH IOSIBJIEHHS JKeje3a A0 BBE-
JeHHS1 CTaJieJIUTeHOH TEeXHHKH OBbLIH OCHOB-
HBIMH TEXHOJIOTHYECKHMH I[pHeMaMH, KOTOpbI-
MH H3JIeJIUI0 OpHAaBajdu TpebyeMyro QOpMYy.
[Tponecc KoOBKH paspensics Ha pAX SJI€MEH-
TAPHBIX KY3HEYHBIX OIEpalHi: a) BHLITAXKKA,
6) BHICaAKa, ocaaka, B) pyOka, oOpeska,
r) npoOMBKa M NpPOLINBKA OTBEPCTHH, 1) H3-
ru6, CKpyuyuBaHHe, e) 06KaTHe, ILITAMIIOBA-
HHE.

Bce stm onepauuu B gpeBHed Pycu OblIH
XOpOII0 M3BECTHBI U IIHPOKO IPHMEHSJIHCh
IpeBHEPYCCKHMHE Ky3Hemamu. Omnepanusi Bbl-
TAXKKH MeTaJjyla, OCHOBHAsl Ollepallusi Ky3Heu-
HOH KOBKH, NpHMEHsIIach IpH IIPOH3BCACTBE
KaXX[I0ro HU3je/us U3 xkeJse3a ¥ crand, Ocanka
H IUVIIOIIeHHe MeTaJsjla [PHMEHAJHCh [IPH Mpo-
M3BOJCTBE 3arOTOBOK OYCGHb MHOTHX feTajell
I[P OKOHYaTeJIbHOH OTHAeJIKe TaKUX H3JeJHH,
KaK, HanpuMep, KOJbYyKHble KOJblLla, TBO3IH H
3aKJeNKH (BbICajka rojloBok) u T. I. Py6Ka
H oOpeska MeTajlla CONPOBOXKIAJda H3TOTOB-

JeHHe o4yeHb MHorux usnenuil. Ilpo6uBxa or-
BEPCTHH TIPHMEHANACh TOXKE JOBOJbHO YacTo,
HanpHMep, IIPH H3TOTOBJACHHH HOXKHHIL, KJe-
mel, Kycadek, OKOBOK JIONAT, ai6, 3aKJCHOK,
BTYJI0OK KONHH, HEOONbIIUX MOJOTKOB, BOJIO-
YHJBHBIX MOCOK, CKOO, 3aMKOB, YMOOHOB, VIII-
KOB y Belep, CTpeMsiH, KotnoB u T. m. Maru6
M CKpYYHBaHHe CONPOBOXKIAIH TaK¥Ke H3IOTOB-
JeHHe OoYeHb GOJIbIIOro yucaa mpeaMeroB, O6-
KaTHe M IITaMIIOBaHHe ObUIM TaK)Xe HepeAKOH
onepanueil. BcnoMHEM x0Tl 6Bl IIPOM3BOACTBO
oTpen, NOSCHBIX Ha6opoB, NpsXeK H OJsX,
YMGOHOB H IIIJIEMOB, BECOB U T'HPb, OOEBBIX TO-
[IOPHKOB, YIWUJI U T. II.

O6pa6oTKa mNepeuHcJeHHbIMY ONepanusiMu
(Tak HasbiBacMas ropsyas o6paboTka) MOXKET
MPOUCXOAUTH TOJBKO C METAJJIOM, HAXOASIIUM-
csl B IJACTHYECKOM COCTOSIHHH. B Takoe co-
cTosiHHe of6pabaTbiBaeMbli MeTaJljl NMPHBOJAHT-
csl IyTeM HarpeBa B Ky3HeuHoM ropse. Ilpu
HarpeBe MeTajlia OYeHb BaKHO Ha IOKOBKE
JOCTHUb HaHGoJjiee palNHOHANBHOH TeMIepaTy-
pol. [loBhINIeHHe WJIM TOHHIKEHHe 3TOH TEeMIIe-
paTypbl OTPULATCIbHO BJHAET Ha CTPOEHHE
MeTajla: ero KauecrBo yxyamaercsi, Harpe-
Bas MeTaJUl A0 O4YeHb BBICOKHX TeMIeparyp,
Ky3Hel, MOXeT MOJYYUTb TAK HA3bIBAEMBIH IIe-
pexor, a IpH HeJOCTAaTOYHOH TeMIeparype
HarpeBa TPOHCXOAMT TAK Ha3blBaeMbll HakJerl
MeTaJjlla, B pe3yJbTaTe yero MOHMXKAIOTCS BA3-
KOCTb W KpenocTb B MeTajJe (Hakjen IOBHI-
l1aeT TOJLKO TBEPAOCTb) H, KpoOMe TOro, ero
ropasfgo TpyAHee obpabaTbiBaTh.

TemnepaTypa KOBKH, IIpH KOTOpPOH He MpO-
UCXOJHUT OMHCAHHBIX SBJCHHH, KoJjebJercs AJs

“xenesa Mexay 900—1300° u mas ctanu (Ha-

npumep npu 09% C) mexnay 775—1050°
M, kak HaM ToOKaszajla CTPYKTypa MeTasia
HCCJIeAOBAaHHBIX MPEAMETOB, Ky3Hell Bcerja pa-
otan mnpH 3THX TeMneparypax. KoHTpomem
TEMIEPATYPHOr0 peXXHMa HarpeBa ObLIH LBETa
KaJIeHHsT Keje3a H CTaJlH.

HedopMupoBaHHe Harpetoro Meraljja Mpo-
H3BOJMJIOCh yAApaMH MOJOTa. ApXeoJOrHyecKH
H3BECTHble HaM MOJIOTBI HMEIOT MAaKCHMaJb-
Hblil Bec 1550 r. JIJis1 IOKOBOK M3JeJHii MaJbIX
H CpeIHHX pa3MepOB 3TOr0 Beca BIOJHe IO-
craToyHo. Ho NnpH H3roTOBJEHHH JieMexa, 4ye-
pecsia, KOChl, Meyd, Tomopa 4 T. I, BOBMOXKHO.
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NpUMEeHSTH H 6oJiee TsKeIble MOJIOTHl, BECOM
B 2—3 K.

C B ap K 0 i HaselBaeTcsl NPoLECC NMONYyUYeHHs
HEpa3beMHOI0 COEJHHEHHS [BYX KYCKOB Ha-
TPETOT0 H HAXOAALIErocss B IUIACTHYECKOM CO-
CTOSIHMHM MeTaJljla NyTeM NpHMeHeHHs MeXaHH-
YeCKOro BO3ACHCTBHS — YAapOB MOJIOTOM.

Kax MBI BUJeNH, CBapKa, OCOOEHHO CBapKa
Xxejlesa M crajd, 6bUIa LIMPOKO pachpocrpa-
HEHHBIM TE€XHOJIOTHUECKHM IPHEMOM B ApeBHeH
Pycu, B npoH3BOJCTBE KauyeCTBEHHBIX H3JE/HH,
TIIPY M3TOTOBJIEHHM CTAJbHBIX JE€3BHH, Onepa-
U cBapku Obuta ocHOBHOH. M mostoMy B
JqpesHelt Pycu TexHosorusi CBapku Oblia Xo-
pouio pa3paboOTaHHLEIM M OCBOEHHBIM TEXHHYE-
CKHM TmpueMoM TIpu o6paGoTke Kkeje3a H
cTaJH.

CBapHTh KeJe30 C XKeJIe30M HJIH KeJIe30 C
MaJjioyryiepoaucroi cranapio (o 0,3% C) He
oueHb TPyAHO. TpynHee CBAapHBAIOTCA CTAJH C
comepxkanneM yriepoga 0,4—0,6%. Ouenb
TpyaHo cBapurb crate ¢ 0,8—0,9% C u oco-
O6EHHO TPYAHO CBapHTh 3Ty CTalb C 3KEJe30M .

Uro6Gbl NPUBECTH MeTaJJl B ILIACTHYECKOE
COCTOSIHHE, MPH KOTOPOM MorJia Obl IPOH30HTH
cBapka, HeoOXOMHM OYeHb BBLICOKHH Harpes.
Jlys Kejesa H cTasu ¢ pasHbIM COJepKaHHEeM
yrJaepoja TeMIepaTyphl HarpeBa OyayT pas-
HeIMH. JIJ1s1 4HCTOrO 2Kejieda 3Ta TeMIlepaTtypa
6yaer okoso 1425—1475° nasi cranu ¢ 0,4% C
oxosio 1300—1350° it ast cranu ¢ 0,8% C —
okoJsio 1200—1250°.

[Ipu HemOCTAaTOYHOCTH HArpeBa HJH CHJIb-
HOM TEperpeBe MeTaJla CBAPKH He IPOH30il-
jger. IlosaTomMy HarpeB meraJsuia sIBJsIETCS HaH-
foJlee BaXKHOH oOfepalHed TPH CBapkKe: Ma-
Jefilliee yIylLIeHHe, HEAOCMOTD IPH Harpese
CKa3bIBAIOTCS Ha ee KauyecTBe.

Kak mokasbiBaeT MHKPOCTPYKTypa CBapoi-
HBIX LIBOB, IIOJABJISIIONIAs MX Macca Ha J{Dee-

HEPYCCKHX mH3neiusx (cm. puc. 38, 2, 3, 4,-

157, 5 u T. n.) UMeeT OUEHb YHCTOE H TOHKOE
CTPOEHHE, a CJIeJ0BaTeJbHO, H IIPOYHOe CO-
enunenue. Ob6pamaer Ha ce6s BHHMaHHE NPOY-
HOCTb M UYHCTOTA ILIBOB IIPH CBapKe Keje3a H
BbICOKOYIVIEPOJHCTOR  CTalH.  DOJBIIHHCTBO
HIBOB TIOYTH HE HMeEET ILJAKOBBIX BKJIOUEHHH.
O yeM Bce 3TO HaM TOBODHT?

3TO TOBOPHUT O TOM, 4UTQ JPEBHEPYCCKHH Ky3-
Hell yMeJ OueHb TOYHO ONPeJeJIAThH TeMIepa-
Typbl, YJIaBjHBaHHE TAaKOrO MOMEHT4 IpPH Ha-

1 CoBpeMeHHbIE Ky3HENbI-IPAKTHKH CYUTAKT, YTO
cBapHTh Xedeso c 3BrekToHanoi cramsio (0,9%. C)
fIPAKTHYECKH HEeBO3MOKHO.

rpeBe Merajula B YCJOBHSX JpeBHed PycH
6BLI0 BO3MOXKHO TOJIBKO II0 IBETAM KaJICHHS,
a JJs Kejge3a W KaxXAoro copra CTrajH 3TOT
uBer pasubli. HyxHo O6bLIO oOueHb XOpOLIO
3HATb CBOHCTBAa M COCTaB CBapHBaeMBbIX Me-
TannoB (Kene30 WIH cTaJb K Kakas cTaljb),
yTO6Bl JUI HHX OINpeNeJHTh HeoOXOILMMBIH
IBET KaJIEHHS.

[Ipu marpeBe MeTasl OKUCJSAETCS, DOKpUI-
BasiCh OKAJIHHOH, KOTOpas NpenATCTByer cBap-
ke. Heo6x01HMO OKaJHHY yaanadarb. [las 3TOro
MPHMEHSIOT O0COOble BEILECTBA, HasblBaeMble
dJrocaMi, KOTOPBIMH MOCHINTIAlOT MeCTa CBap-
ku, TIpu BBICOKOIl TeMIeparype 3TOT (uItoc,
COeJHHAACL C OKaJHHOH, ob6pasyeT CJOH
JKHAKOrO IIJ1aKa, KOTOPBIH 3allMIAeT CBapH-
BaeMyl0 I[I0BEPXHOCTb OT MaJIbHEHIIEero OKHC-
JIEHHSI H JIETKO MOXET OLITb YAAJ€H B MOMEHT
cBapK# (BCTpSIXHBaHHEM MpeAMeTa H BbDKH-
MaHHeM H3 LIBa NpPH yaapax MojortoM). B na-
cTosAlllee BpeMs TakuM (JIOCOM  SBJISIETCSA
KBapueBbli mnecok. Kaxo#t uioc NpHMEHs
JIPEBHEPYCCKHH Ky3Hel, Mbl He 3HaeM (BO3-
MOKHO, 3TO OBbI TOXKe KBapUEBbIH, MEIKO
ACTOTUEHHBIH [MECOK), HO O TOM, 4TO OH QJIIOC
TIPUMEHSIT KM TPUMEHSJ €ro ©OYEeHb YMeJo,
HaM TOBOPST MHKDOCTPYKTYPhHl ~ CBaPOUYHBIX
IIBOB.

OrpoMHasi TPYAHOCTb CBAapKH Kejlesa H
BBICOKOYTJIEDOJIUCTOH  CTAJMH  3aKjlyaeTcs B
HeO6XOJHMOCTH OUYeHb TOYHO ONpeAeNsiTb HaH-
Jyuillie CBapoyHble TEMIEPATYPHl TOTO ¥ APY-
roro Merajuia (a 3Ta TeMIepaTypa HaXOJUTCs
B OYEHb Y3KOH BHJIKe) M OBICTPO MPOH3BOAHTH
CBapKy, HHaue COeJHHEHHE METAJJIOB He IIpo-
usoiger. Co BCEM 3THM JPEBHEPYCCKHH KY3HeI]
CIpaBAsJiCA JAOCTAaTOYHO YMeJo, IIPUMEpPOM
Yyero CJyKHT HaBapKa BBICOKOYTJIEPOAUCTBIX
JIe3BHH B TAaKHX H3JEJHAX, KaK HOXKH, HOX-
HHIIBI, KOCBI, M€YH H T. II.

B cBapouHof TexHHKe apeBHeil Pycu Hac
nopaXaeT yMeHHe KY3HEeNOoB paboTaTrb ¢ OYeHb
MaJbIMH o0beMaMu MeTajna., BCnOMHHM XOTs
6bl CBapKy 3daMOYHBIX IPY2KHH HJIH MHOTO-
cJIOHHYI0 cBapKy Hoxkei. TosmuHa MmoJocox BO
BpeMsi CBapKH He IpeBbllana 2—4 MM.
Harperb oJHOBpeMEHHO IIOJIOCKY KeJjie3a H
MOJIOCKY CTaly [0 CBAapOYHOrO Kapa H He
C)Keub MeTass1 (a OH ObICTPO HayHeT HCKPHTD,

‘T, €. TOpPeTh) NpeAcTaBisAeT OObIIYIO TEXHHYE-

CKYIO TPYJAHOCTR

CBapoyHasi TexHHKa JPEBHEPYCCKHX KYy3He-
OB y®e B X B. CTOAJa Ha BBICOKOM TEXHHIE-
ckoM ypoBHe. O6G 3TOM HaM TOBOPAT JApeBHE-
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PycCKHe MeuH, HOXH H [Jpyrde H3JeJMHS H3
norpe6GeHHH APYXHHHAKOB. XOPOIIIO OCBOeHHAS
H TOHKO pa3paboTaHHAsi TeXHOJOrHS CBapKH
)KejJesa H CTaJH Jaja BO3MOMXHOCTb JIpeBHe-
PYCCKHM pEMECJCHHHKAM H3TrOTOBJSATL BbICOKO-
KauecTBeHHbIE OPYAHS TPYAA, OPY:KHE H HH-
CTPYMEHT.

IlemenTanueli HasbiBaeTca Ipolece
HayrJIepOXKHMBAHHSA XKejle3a HJIH CTajd Ha He-
KOTOPYIO T[JIyGHHY OT MOBEPXHOCTH MJSI IIPH-
JaHud MEeTa/lly CTaJHCTOH CTPYKTYpHI, a cJje-
JIOBaTeJIbHO, H BBICOKOH TBepAocTH. Hempemen-
HOe YCJIOBHE I[eMeHTalHH — HarpeB >KeJe3HOro
npeiMeTa J0 TeMIeparypel He Huxe 910°
Y crajei 3ra TeMmepaTtypa COOTBETCTBEHHO
cuuxKaercsl. IIpakruyecku mis xesesa TeMre-
paTypa noJixxHa OblTh He HHxKe 1000°.

B npesuefi PycH TeXHOJOTHS IeMeHTalUH
Xejlesa M CrajJH [pUMEHsJlach He OueHb
uacro. M3 214 uccmenosanubix usgenuii 12 ua-
AeHH ObUTH IOJBEPTHYTH APEBHEPYCCKHM Ky3-
HenoM neMeHrauuu. MapectHa 6bLia nemeHra-
uua yxe B X B,

IlpuMeHsinach IeMeHTAUHs Kak AJs1 HayrJe-
POXXHBAHHA XKeJIE3HbIX W3Jenui, T. e. IJs IpH-
JIAaHHST CTAJIHCTHIX [IOBepXHOCTEH, Tak W AJd
JONOJTHUTENIBHOTO HayIJIEDOXKHBAHHS HaBapeH-
HBIX CTAJbHBIX JIE3BHH; IIPHMEPOM MOTYT CJY-
XKHUTh Meud u3 [HesfloBckux (I'HesmoBo-12) H
Muxaiinosckux (MnxaiyioBckoe-5) KypraHos.
LleMeHTanMy  noxBepraJsuch HaHJIbHHKH,
HOXH, MEYH, KOIIbsI, PE3Ihl.

B samajgHoeBponefickoii MCTOPHKO-TeXHHYE-
CKOH M PYCCKOH 3THOrpadHuYCCKOH JIMTepartype
H3BECTHH JBa crnoco6a IeMEHTAlHH Keje3a
TBepAbIM KapOrwopusatopoM. [lepBbifl cI0co6:
LeMCHTaIlUsl MeTaJl/la y>e B [OTOBOH cpeje —
apeBecHOM yrie, Bropo#t cmoco6: uemeHra-
M5, IIPH KOTOPOH Ipomnecc o6pa3oBanus Iie-
MEHTHPYIOLLe#l MacChl NPOHUCXOAHT HeNocpen-
CTBEHHO IIpM Harpese B COINPHKOCHOBEHHH C
MEeTaJJIOM,

O TexHHKe LEMeHTalMH B OpesHell Pycu
[THCbMEHHbIX CBHIAETEJbCTB Mbl HE HMeeM H
NO3TOMY BBIHYXKIeHB OOpPaTHTbC K coobLie-
HusiM TeopHna M pyccKHM STHOrpaHyecKHM
MatepuaJsam XIX B. ‘

Teobun onuceiBaer mnponecc HeMeHTaUH
¥eJIe3HOT0 HANHMJbHHKA CJeLVIOIIHM 00pa3oM:
«Ilocne TOro, Kak HamHJIBHHKH ONMPOGOBAHBIL...
HMX CMAasblBalOT CTapblM <CBHHBIM caJjioM M 006-
MaTBIBAIOT pEMElIKaMH, Hape3aHHbIMH U3
KO3JIHHOH KOXKH ¥ 3aTeM OGBSI3BIBAIOT JIbHSHBI-
My HHUTKaMH. 1Tocsie 3TOro WX THIATENbHO NO-

KPBIBAKOT IIPEIBAPHTENBbHO pa3MelIaHHOHE IJIH-
HOH, ocTaB/ss CBOGOJHBIM 4YepeHok. Koraa
TIHHA BBICOXHET, HAN0 HX IIOJOXKHTb B TOPH
H pasiyTh €ro HacTOJbKO, YTOOLI KOXKa Cro-
pena. Ilocne 3T0ro UXx 0CBOGOAMTbL OT TVIMHHI,
OXJIaJUTh B BOJ€ M BHICYLIHTb DPaBHOMEDPHO
Hajx oruem» !,

JIpyrofi cnoco MBI HAXOAUM Yy PYCCKHX KY-
crapeif XIX B. LleMeHTalHss HANHJIbHHKA NpPO-
HCXOAWJIa CJAEAYIOIIHM NyTeM: AejiajHd 0co6GYIo
XeJe3Hylw TPYyOKY C OJHHM [JHOM, B Hee
BCTABJISAJIH K€JIC3HbIH HAMUJIbHHK M HAIOJHAJIH
MEJIKHMH pDOTOBBIMH CTPYKKaMH. 3aTeM He-
CKOJIBKO TPYOOK € HaNWJIbHHKAMH KJIaJd B
JK€JIE3HbIH ALIKK, HALIOJTHEHHBIH MEJIKHM VIJIEM,
H 3achlllaJi JOBEpXy yryieM. 3aTeM SALUHMK CTa-
BHJIH B TOpH M Harpesasu 1!/;—2 yaca. Ilocae
3TOr0 HaNHWJIbHHKH BMeCTe C TPyGKaMu oxJja-
KOAJH B BoJe 2,

[Tono6ueiM 06pa3oM ppeBHepycckHe Ky3He-

.lIbI MOIJIH LOEMEHTHDPOBATb TAaK¥Ke¢ HAallWJIbHH-

KH, HOXH, pe3lbl ¥ nono6Hble usgenus. O6pa-

~11aeT Ha ce6s1 BHHMaHHe CJOXHOCTb H Tpyno-

€MKOCTb DPabOT NpPH UEMEeHTAaLMH Meyel. Be-
poATHEEe BCETO, OHH LEMCHTHPOBAJHCH CIOCO-
6oM, onucaHHbIM Teoduaom.

TepMuueckofl o6pa6oTKoOH Hasbl-
BaeTcsl HarpeB MeTA/VIMYCCKHX CIVIAaBOB (418
ApesHeir Pycu cnias ikeynesa ¢ yriepomoMm —
yIJIepoJicTasi CTajb) [0 TeMIeparyp, NpH KO-
TOPBHIX JIPOHCXOAST (G a3oBble NpeBpaleHHS,
BbIJEPXKKA IIDH 3THX TeMIepaTypax H Hocje-
Aymwiee GBICTPOe HIH MeLJIeHHOE OXJaxKaeHHe,

B npesHeéi Pycu pemecneHHHKH 10 o6pa-
OOTKe JKejle3a H CTAlH <«KY3HEIH JKeJesy»,
SMIHDHYECKH OCMBICJIHB MHOTHe CBOHCTBA
CTaJli ¥ BJIHSIHHe HA 3TH cBOHCTBA Da3HBIX pe-
JKHUMOB HarpeBa H OXJaXIEHHS, CO31aJH
NPaKTHYECKYI), TOHKO pa3pabOTaHHYK TEeXHO-
JIOTHIO TepMHYecKoH o6paboTKu cTaju.

Mz 214 nenbHOCTANbHBIX HJIH €O CTaJb-
HbIMH  JIESBBHSIMH  JIDEBHEPYCCKHX  H3AeJHl
TepMHUECKYI0 00paGoTKy coxpauujau 174 wus-
nesausi. OcrajbHBle MBAENUS  HAXOMWJIHCh R
OTOXKKEHHOM cocrossHUHM. M3  3Toro ymcna
21 wM3menme TPOMCXOLHT H3 MNOrpebeHHH
TPYIOCOXKKEHHEM H C TOPOJHIN CO CJaefaMu
paspyuieHHst oT orHsa. BrooaHe oueBHAHO, 4TO
BO BpEeMS TPYIOCOMXKKEHHT HIH THOETH TOPOIH-
la TepMHYyecKH oOpaboTaHHble [peaMers]
OTOXKTJIMCb. A O TOM, 4YTO OHH OBIJIM TepMH-

'W. Theobald. ¥k cou, ctp. 72.

? Tpyabl KOMHCCHM 110 HCCIEJOBAHHIO KyCTapHOH
npoMbllLieHHocTE B Poccur, 1. VII, ctp. 1004,
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yeckd 06paGOTaHEl, HaM TOBOPST CJe/bl Harpe-
Ba AJs TepMHYSCKOH 06pabOTKH, KOTOPhle CO-
XPAHWJIHKCh Ha [EPJHTe HX CTPYKTYp (TOueu-
HBIf,  MEJKO3epHHCTHIH,  CcopOUTOOGpasHbIi
TIEPJIHT) .

Takum o6pasoM, 91% H3yueHHBIX HaMH
CTaJIbHBIX HM3JeJHi GLlIH TepMHYecKH oGpado-
TaHbl JPEBHEPYCCKHMH Ky3HEIlAMH.

MHEKpOCTpYKTYpa TepMHueckH ofpaBoraH-
HbIXx 174 cTanbHBIX H3AEJUH HMeJa CJeiylo-
IIlHe CTPOEHHS:

TEXHHKA METAJIJIOOBPABOTHH

MHKPOTBEPIOCTER B CBA3H C MUKPOCTPYKTYPOH.

YKkasanneie B TaOJaHLe DPasJHUHble TBEPHO-
CTH JJs1 OTJEJBbHBIX CTPYKTYp OOYCJOBJIHBA-
IOTCSl COJEPIKAHHEM YIJIEPOia B CTaJH. JHaYe-
HMe TBEpPAOCTEH B KaXKAOM OTJACJbHOM H3JENHH
HaMH [PHBENEHO IPH OINHCAHHH CTPYKTYDHL
Ha puc. 135 u3oOpa)keHbl MHKPOCTDYKTYpHE
¢eppuTa, TPOOCTHTA H MapTEHCHTa C MHKpO-
oTTIeYaTKaMH  aJMasHoro KoHyca NpuGopa
«JlupurecT». BesnunmHa AMaroHalH OTIEYATKA
(uepHBle KBaJpaTHKH)  06GPATHOMPOMOPLHO-

CTpyKTypa 3aKauikm Yuero  HaJIbHA TBEPLOCTH JJAHHO# CTPYKTYPHI.
u3aeamit Tabauuna comnocraBjeHHsI MHKDOCTPYKTYp H
MapTeHcuT sakaaku!. . . . . L Lo .. 14 MHKPOTBEPJOCTEH HaM I[IOKa3bIBAET, UTO MHKPO-
MapTeHCHT M TPOOCTHT 3aKkaikd . . . . . . . 23 TBEPJOCTH B OCHOBHOM MOJIHOCTBIO COOTBET-
gpoocmr BAKAIKH . . o « o o . e e e e e 3 CTBYIOT OINPEJeJIEHHOMY HAMH CTPYKTYDHOMY
OPOMT BaKAMKH . . . . . - . « « « « - « « - 8
COCTOSIHHIO TOrO HJIH MHOI'O H3JEJIHA.
Haxonen, B KayecTBe KOHTPOJIBHOI'Q HCCIE-
Bcero. . . 48 JIOBAHHS CTPYKTYPbl MeTacTaGHJIbHBIX 00pas-
usgesw# o 15 m3feqHil GBLIM NMOABEPTHYTH PEHTreHo-
CTPYKTYpPHOMY aHalu3y. I3TOT aHajdu3 MO3BO-
CTpykTypa oTnyCKa H‘;;*g;gﬁ JipJl YCTAHOBHTH JOCTOBEPHOCTb HAMUYHSA METd-
MapTeHCHT OTIYCKA . « « - -« « « - - - - - 34 CTACRJBHBIX CTPYKTYP, H B UACTHOCTH MapTe'Ié'
TPOOCTHT OTRYCKA . . . - - - « « - . - - - - 4 CHTa, KaK CTPYKTYphl 3aKaJKH. Kpome Toro,
CopbuT OTAYCKA . - « « = « - o oo - - 40 3TOT e aHaJH3 IIO3BOJHJ YCTAaHOBHTb COMED-
Cop6uT oTOycKa ¥ ¢eppur . . . . . . . . . . 18 JKaHHe yIJjiepojla B MapTeHCHTE (B anbga pac-
' TBOpE).
Beero 126 B Ta6s. 7 NpHBeAeHbl pe3yJbTaThl PEHIre-
" pagenuwi  HOCTPYKTYPHOIO aHajiHsa B CpaBHEHHH C pe-
3y/abTATOM MHKDPOCTPYKTYPHOro arajusa.
Ta6auua 6
Yucao Mukpornep-
Ha3apagHe MHKDOCTPYKTYPhi |H3MEDEHHBIX A0CTh TIO CTPYKTYPHEE NPH3HAKH
nndon Bukkepcy
MapTeHCHT 3aKaAKH . . . 10 846—559 CBETAOHIONBYATAsA CTPYKTYPA
TpPOOCTHT 3aKaikd . . . 12 672--363 MHTeacuBHas  TPaBHMOCTD.
UepHbI NBET
Cop6HuT 3aKaJK® . . . . 2 344—330 TOHKOILUTPHXOBOE CTPOEHME
MapTeHCHT OTAYyCKA . . . 17 781—503 TeMHOHTOAbYATasE CTPYKTYPA
TpoOCTHT OoTHyCKa . . . 22 612—338 MHTeHCHBHas TPaBUMOCTh
Cop6uT oTuycka . . . . 19 356—224 [posBreEHe TOYEK LEMEH-
THTA

Kak Mbl y»Ke TOBODHJH B NEPBOH 4yacT Ha-
wefi paBoTHl, IpH ONpEIeJeHHH CTPYKTYD ME-
TacTaOHABHBIX COCTOSIHUH CTaji, KpOME CTPYXK-
TYPHBIX [PH3HAKOB, NPUMEHSJICS METOJ COINO-
CTaBJCHHS MMKDOTBEDPIOCTEH 3THX CTPYKTYD
mexay coGoii. B Tabn. 6 npuBeleHBl JAHHLIE

JIonOJMHHUTENBHO B KauyecTBe KOHTPOJA TpH
o6pasua . (Hosropox-13, Bwumropon-7, I'na-
3oB-4) ObUIH 10JBEPrHYTH PEHTIEHOBCKOMY
amanusy B Jabopatopun Ne 2 Hucruryra
merannodpusuku ITHMIUM non nabaiofeHHeM
wrena-kopp. AH CCCP TI'. B. Kypaiomosa.
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Ananuz 3THX ©O0pa3’lLOB NOABEPAUS HallH
pesyabTaTthl, T, €. MoKasaj, dro o0pas-
Ibi  TepMHYECKH  ©0OpadoTaHBl H  HUMEIOT

CTPYKTYpHOE COCTOSIHHE MAapTEHCHTa OTIYCKa.
PentrenorpammMa HeKOTOpPbBIX 00pasuoB H30-
Opaxena Ha puc. 148. Takum obpasom, Tpoi-
Hoe wuccIenoBaHHe (MHKDPOCTPYKTYpHOE, DEHT-
TeHOCTPYKTYPHOE, MHKPOTBEDPIOOCTH) HaM IIO-
Ka3aJ0, YTO H3y4YeHHble MHKDOCTPYKTYPHO 00-
pasibl APeBHEPYCCKHX H3TeNHH, HaXOISIHXCHA

! — HOX, Ps3aHb-1, MAaDTEHCHT;

yKka3aHHOH, Tak Xe eIUHHYHBl CTPYKTYPHI HE-
TIOJHOH 3aKaJKH, NMOJydalolliecss TOrna, Korga
3aKaJ/IKy NPOW3BOAAT IPH HEAOCTATOYHBIX TeM-
neparypax.

CTpyKTypa MapTeHCHTA 3aKaJKH CBHIETENb-
CTBYeT O INpPHMEHEHHH OBICTPOIO OXJIaJHTeJs,
KaKHM MOXKeT ObITb BOZAa 0PH HOPMAaJIbHOMN
Temneparype. [logo6Has cTpykTypa npu 60Jib-
LLIOM YBEJHYEHHH MpeACTaBJeHa Ha puc. 149.

CTPYKTYypBI TPOOCTHT U COPOHT 3aKaJKH CBHU-

/
Z
3
Puc. 148. PenTrenorpamma tepMuyueckn o6pa6oTaHHHX 06pasioB.
2 — 3y6uno, densumeno-3, MADTEHCHT;
3 -— xoca, HoBrop. xypr.-12, TpoocTHT
JETEJbCTBYIOT (0] [IpHUMEHEHHH 3aKaJIOYbIX

B MeTacTabUjJbHOM COCTOSIHHH, IeHCTBHDEJbHO
COOTBETCTBYIOT COCTOSIHHIO MeTaJsia, [IOABEpT-
ierocst TepMHYecKoll oOpaboTke, H COOTBeT-
CTBYIOT COBPeMEHHBLIM NpPeNCTaBJI€HHSIM H Tep-
MHHOJIOTHH MapTeHCHTA, TPOOCTHTA H COPOHTA.
Hrak, MHKPOCTPYKTYpHOE HCCJelOBaHHe,
TIOATBEP2KI€HHOE DEHTIeHOCTPYKTYPHBIM aHa-
JIH30M M  HU3MepeHHeM  MHKPOTBepAOCTeH
174 o6pa3uoB, HAXOAAINHUXCA B TEPMHYECKH
00paboTaHHOM COCTOSIHMM, [IOKa3aJjo, 4YTo K
48 u3penuaMm Obl1 NPUMEHeH DeXXUM TepMHue-
CKoii 06paboOTKHM — 3aKaJKa, a K 1206 usle-
JIHIM PpEXUM TepMHUECKOH 00paboTKH — 3a-
KaJIKa ¢ NMOCJeNYIOHIHM OTIYCKOM.
MuxkpocTpyKTypa NOAABJAIOIIEH MacChl Tep-
MHYeCKH 06pabOTaHHBIX H3J€JIHH HaM I10Kasbl-
BACT, UTO NPH TepMoobpaboOTKe cTasu H3JeJHe
nonBeprajd HarpeBy B HHTepBajie 800—950°.
JIMIIb B HEKOTOpBIX 3K3eMIsipax HabJuiomaer-
€51 KpPYNHOHUTOJIbYaThli MapTEHCHT, KOTOPLIH To-
BOPHT, 4TO TeMmIepaTypa 3aKaJkKd Oblia Bbille

cpen, mawowux Gosee MelJeHHOe OXJaXJeHHe,
yeM Boja. TakdMH cpefaMH MOrJH ObITh IIO-
JoTpeTasl BOJA, PACTHTENbHOE MAaCJO HJIH XKH-
BOTHBIH ZKHD. .

Kpome  pasHooOpasHbIX  OXJIaXJaloIUX
KHIKOCTeH, IpeBHEPYCCKHH KY3Hel MPHMCHSJI
M pasHble cHOCOObI OXJaXKIEHHsI B HHX Ipex-
MeTa. MHOrHe H3AeJHs 3aKaJHBAJIUCh LEJIH-
KOM, T. €. COBCEM ONYCKaJHCh B BOAY HJH
XHAKOCTb. K UYHCJy TakKHX OTHOCSITCS HOXKH,
HaNUJIbHAKH, cepnbl, JIpyrue usgenus 3akafH-
BaJKCh Y4aCTHYHO, TOJbKO B paboyell 4acTH.
K HX yHCcay OTHOCATCH TOIOPHI, A0J0Ta, KOMbs,
3y6uiia W pAn NoJoOHBIX H3AeaHi. IIpH Takoi
3aKaJIKe BO3SMOXHHI JBA BapHaHTa 0OpalOTKH:
HJy HarpeB BCEro H3JejIH H YaCTHYHOE OXJa-
KIeHHe (TOJBKO JIE3BHS), HJIH HAarpes TOJbKO
3aKajuBaeMod pa6oucH 4acTH (3TO BO3MOXKHO
Ha SOJBIIHX H JJIHHHBIX [peaMeTax — JA0JI0-
1aX TOMOpax) H TMocJedylollee OXJaXKIeHHe
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AJIEMEHTBI TEXHOJOTHYECKHX QIIEPAILIHE 1

2

Puc. 149, MHKpOCTPYKTYpa NpH 60OABIIOM YBEAHYEHHH,
! — wanuapuuk, Hoeropox-13, mapreHcHt, yB. 600; 2 - ay6mao, degsweno-3, MapreHcHr, yb. €00

Beero nznenus. Ilpu oboux cmocobax nonayda- Kax MbI yXe roBopu/iu, Hau6oJibllee KOJH-
0Cb TBEPLOE JIC3BHE, MSATKOE TEJIO M3NENHA M 4eCTBO TEPMHYECKH OOpaBOTaHHBIX H3JeaHi
IaBHBIH Nepexojl Mexay HuMH. OCOGEHHO HAXOAMJIOCh B OTIYLIEHHOM COCTOSIHHH.

Ba)kKHa Oblla TaKasl 3aKaJKa Ha LEJbHOCTaJb- Taxast cTpykrypa o6pasyerca NpH CJaefyo-
HbIX H3JEJHSX. eM pexume obpaborku. Mazenne HarpeBawoT
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2

Puc. 150. MukpocTpyKTypa npi GOJbIIOM YBEAHUEHHH.

! — nox, I'1a30B-4, MapTeHCHT M TPOOCTHT, ¥B. §00; 2 — noaoro, KyurManckoe-1, Mmapren-
CAT ¥ TPOOCTHT, yB. €00
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Z

Pnc. 151. MakpocTpyKTypa BpPH GOABLIOM YBEJHYEHHH,

] — koca, Koswaposo-2, TLOOCTMT oOTnycka, ys. €00; 2 — GoeBoil Tono-
pHK, MuxangoBckoe-8, copbuT otmycka, ys, f00

no temnepatypbl 800—950° u satem oxnax- nepatypnl 300—500°. Ilpu cTpykType copbHTa
nator B Bofe. Ilocie 3TOro H3Aenue MOABEP-  OTHNYCKA H3JeJHe HArpeBAlOT N0 TeMIeparty-
raercss BTOpPHYHOMY HeBBICOKOMY HarpeBy. Ilpy  pm 500—650°. Ha puc. 150 npeacras/icHbI
CTPYKTYpe MapTeHCHTA OTIyCKa H3Je/He Ha-  CTPYKTYPbI MapTEHCHTa OTIyCKa HJIM MapTeH-
rpesaor  we  seire 300° [lpg  crpykTyp2  CcHTd H TPOOCTHTA oTdyekd, ga puc. (51, [—
TPOOCTHTA OTIYCKA H3/le/IHE HArPeBaiOT 40 TEM-  CTPYKTypa, OJH3Kas K TPOOCTHTY OTIycKa,
12 Marepraam mo apxeonorum, Buim. 32
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H Ha puc. 151, 2 —cTpykrypa copbura OT-
ycKa.

[Ipu pexuMe 3aKaJKH C OTIYCKOM BaKeH
KOHTPOJIb 3a TeMmepaTypo# Harpesa. s teM-
neparyp 800—950°, kak W 0pH 3aKaske, Ha-
rpeB yJaBJHBAJICA M0 LBeTy KajaeHus, [lns
TEMIIEpaTyp BTOPHYHOro, 6ojee HH3KOro Harpe-
Ba, KOHTpOJIeM GBUIH IBeTa N0GexkajoCTH.

OueHp BaXKHBIM 3JIeMEHTOM TEXHOJIOI'HH TEp-
MHUYeCKOH 00paGOTKH, TOBOPAIIMM O BRICOKOH
TEeXHHYECKOH KyJbType ApEeBHEpPYCCKOro Kys-
Hella, apjsgercss Au(GEpeHUHPOBAHHBIH MOLXO0M
K BLIGOPY pexXuMa 3aKaJKH H OTIyCKa, HCXOJs
H3 TeXHHYECKHX YCJIOBHH TOTO WJIH HHOrO BHAA
H3JETHH.

K wusgenusaM, NOABEPraiolUIUMCs YJAapHBIM
HarpyskaM, KakK, HallpHMep, TOMOPbI, IPUMEHI-
¢ BEICOKHH OTnmyck, DoJsbliag uyacTh H3y4eH-
HBIX HaMH TONOPOB 3aKajleHa Ha COPOHT
(13 o6pasuos). Iloaseprajuch BBHICOKOMY OT-
IyCKY TaKKe KOIIbs.

Cepnbl B KOCHl NMOJABEprajuch HH3KOMYy (Ha
MapTEHCHT ¢ TPOOCTHTOM) HJIH CpeAHeMy (Ha
TPOOCTHUT) OTIIYCKY.

HoxxHulpl NOABEpPrajuch cpefHeMy OTIYCKY
(TPOOCTHT H TPOOCTHT C COPOHTOM).

Hoxu B mopasjsoliefi Macce 3aKaauBaJIHCh
Ha MapTEeHCHT OTIIyCKa.

HanuibHHKH B OCHOBHOH Macce TOJBKO 3a-
KaJHBaJlHCh Ha MapTeHCHT HJH MapTEHCHT H
TPOOCTHT Ge3 MOCJEAYIOIIEro OTMYCKa,

COOTBeTCTBEHHO OTIYCKY JH(depeHIHpoBa-
Jlach Ha H3JIeIMAX H MsArkas 3akaiaka, Bce
YKasaHHble BbIlle PEXHMbI TOJHOCTBIO YIOB-
JICTBOPSTH YCJIOBHAM 9KCITyaTanHu H3JeTHH,

JlpeBHepyccKHe MNHCbMEHHBle NaMATHHKH O
TeXHHKe TepMHuYecKoll oO6palbOTKH CTalH, Kpo-
Me JIaKOHHYEeCKHX YIIOMHHAHHH, KaK «KaJleHble
cabnH» WJIH «KaJlleHble CTpesbl», HaM HHYEro
He COXPaHHJIH,

Ho B nepesoanoit Jaureparype X—XI BB.
HMeeTcss [Ba OYEeHb HHTEPECHHIX 3aMedyaHus.
Pycckuil nepeBOAUHK, OYEHb XOPOIIO NOHHMas
CMBICJI TPEYECKOro OpHTHHAaJa, JIETKO TMOoJ0H-
pasi PyCCKyl0 TepMHHOJOTHIO, mHcan: «Ilemb
HCKYIIaeT oUesN BO KaJieHHH» !, T. e. Ilepel
HAMH [peleJabHO KpaTKas JApeBHepyccKas ¢op-
MyJa o6 orxkure craju, HauGosee mHTEpecHa
propas pykonuch. IlepeBomuux «XIII cios
I'puropusi Borociopa» crnpammsaer «LoHbx/e
CHJIbHA JIIOOHL.. Bb3bMH BB3J106JIEHOE; HAOHD-

! U. U. Cpesunenckuil. ¥k cou., T I crp.842.

XJeXe TOPHTb XKeJe30 CTOYAEHOM Ja Cs1 Ka-
JIHTB» 1,

Ve B X B, KHUXHHUK 3aAyMbIBaeTcd O 3a-
rajoydHoM JJisi HEro SBJEHHH, YTO Harperoe
Keje30 (cTanb) nociae OXJIaXJEHHS 3aKalH-
BaeTcsl, T. €. NpHOOpeTaeT HOBOe, OYEHb LEH-
Hoe cBoiicTBO. EcTecTBeHHO, TakO# BONPOC eMy
NoJCcKa3aJa XKHBas IpakTHKa Meraoofpaba-
THIBAIOUIETO peMecia, KOTOPOoe, KaK Mbi BHAENH
B 00JIaCTH TepMHYecKoii o6paboTKH MeTaJa,
JOCTHIJIO BBICOKOTO TeXHHYECKOrO pa3BHTHS.
Keratu 3aMeTHM, 4TO BOIPOC Halllero KHHXK-
HHKa X B. O NMPHPOJe MapTEHCHTA paspelleH
Juimb B8 XX B. COBETCKHM YU€HBHIM, UJIECHOM-
kopp. AH CCCP T. B. Kypaiomosbim.

OueHb HHTEpECHbIE CBEJEHHs O 3aKaJIKe Ha-
MUJbHHKOB, CTaJIbHBIX pe3LOB H  JPYTHX
HHCTPYMEHTOB MBI HAXOAHM Y IHTHPOBAHHOIO
yxe HamMu Teoduna. TpH MaJieHbKHE IJIaBH
MOCBSIIEHbl ONMHCAHUIO 3aKaJkH, IIpuseseM ux
IOJHOCTBIO.

«3akanka HanuabHUKOB, COXIHTe Ha OrHe
6blYbM pora M MNpHMelllalTe "B Maccy OAHY
TPeTh COJIH, OCHOBaTeJbHO BCEe pa3MellaB.
[Tocsie 3TOr0 CYHbTE HANKJIBHHKH B OrOHb M
KOTJa OHH HaKaJiATCsd, HACBHIbTe Ha HHX CO
ncex CTOPOH MpPHrOTOBJIeHHyi0 cMech, Korza
BCe Paaropurcsi, Hal0 OrOHb pacKajHTb MO
SIPKOTO CHJIBHOIO TODeHHs, cllefid 3a TeM, HTo-
6bl KaJuJbHasi Macca He OTNajana. BbIHbTE
[OTOM HAaIHJIbBHHKH H OXJaxXJaldTe HX DaBHO-
MEpHO B BOJE, BHITAIHB HX H3 BOJbI, CJETKa
MOACYIIHTe Haj orHeM, Takum cmocoGoMm 3a-
KaJINTe BCe HAMHJIbHUKH, KOTOpbIE CIAEJaHbl U3
cTajau» 3.

[lepen HaMu BEpHO H3JIOKEHHAs H TEXHH-
YyecKH COBEpIICHHAf ONepallusi 3aKaJlK{ C OT-
nyckoM. CMechb XKeHOro pora u COJIH IpemsT-
cTBOBaJia 00e3yIJIEPOXKHBAHHIO [MOBEPXHOCTH
HANHJIbHHKA H, B UaCTHOCTH, BepXyllleK 3yObeB.
Omnepanusa NOACYIIMBAHHS Ha OrHe eCTb ca-
MBI OOBIYHBIH HH3KHH OTIIYCK.

B cuaenymomieil ryaBe u3naraercd 3aKalka
ocTpHs pesua. «3akanHBaHHe De3loB. Pesukr
TOXe 3aKaJHBAlOTCS, MPHYeM CJEAYIOUIMM 06-
pasoM. OruumpoBaHHble W MNpPHTHAHHblE Ha
KOHIIC pe3lbl CBOHMH NepeJIHHMMH KOHIAMK
3aCOBEIBAIOTCA B OroHb. Kak TOJIbKO OHH Ha-
YMHAIOT HAKAJHBaTbCsl, OHH BBITACKHBAKOTCS B
OXJIaXalTCa B Bojle» 3,

1 A. Byauaosud. XIII cros I'puropus bBoro-
caosa, CII6., 1875, ctp. 92.

2 W. Theobald. ¥k. cou., crp. 71.

3 TaMm e, cTp. 72.
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B srofi wactu wuanoxena Texmomorus ua-
CTHYHOH 3aKAJIKH TOJBKO OCTPHS pe3la,

H, naroHen, B TpeTheft ruase Teodun npu-
BOAHT e€lle CHOco6 3aKaJKH WHCTPYMeHTA.
«IIpuBONAT ellle omMH cmoco6 3aKajHBAaHUS
HHCTPDYMEHTOB, KOTODBIMH pE€XKYT CTeKJIO H
MATKHE KamHH. DepyTr Tpexisetnero 6apana,
NPHBSIBIBAIOT €r0 M B TeUeHHe TpexX AHell ero
He KopMAT. Ha werBepThIl neHb ero RopmsT
TOJILKO NTaITOPOTHHKOM. CNycTsi ZBa AHS TaKoH
KODMEXKH, €ro CTaBAT HA CJENYIOULyl0 HOUL B
GOYEHOK C NPOGUTHIMH CHH3Y Avipamu, Ilox
ATH IBIPBI CTaBAT COCYM, B KOTODHIH COGHpaeT-
¢ Mouya GapaHa. CoOpaHHas takuM o6pa3om
3@ JABe-TPH HOUH B JOCTATOYHOM KOJUUECTBE
Moua GapaHa BHHHMAaeTCs, H B yKa3aHHOM
MOue 3aKaJIHBalOT HHCTPYMEHT !,

B sr0it rmaBe BaXeH cOCTAaB 3aKanOuYHOM
cpeanl — 310 Moya Gapana. Ona gmaer 6OJb-
IIyI0 CKODOCTh OXJaXJeHHs, YeM Boxa. 3aKa-
JCHHbIE B HEH MHCTDYMEHTBI MOIVIM IOJIYYHTB
CTDYKTYPY HaMBBHICIIEH TBEDAOCTH.

Boo6me wucTOpHS MHpPOBOH TexHHKH coxpa-
HHJI2 HEMaJo CrnocoGOB 3aKaJKH CTajH, HHO-
raa u ¢aHTacTHYecKux. TyT MEr BCTpeuaem
3aKaJKy KJIHHKOB B Tesie paba, B BO3AYIIHOH
CTPye BO3AyXa, CHAS Ha MualleMcs KOHe, B
JKHIKOM MYYHOM TecTe H T. II.

¥Yxe B X B. mpeBHepycckue KysHelEbl BJjia-
A€JIH TOYTH BCEMH TOHKOCTAMH TEXHOJIOIHU
3akajnku cranu. Kysmenn! Capckoro ropogu-
ma, IlckoBa, a TakXke H Ky3HeLbl, H3TOTORJISAB-
lude MHBEeHTapH ['He310BCKHX u MuxafloBCKuX
KYpraHoB, yMeJIO NDHMEHSJIH 3aKajKy ¢ OfT-
IYCKOM.

Packpritie cpoficTe cranu u 3MITUPHYECKOe
OBJlalleHHe NpHeMaMH H3MEHSATb H YJyumaTth
3TH CBOHCTBA NO3BOJHIH JAPEBHEPYCCKHM Ky3-
HellaM co3aThb MPAKTHYECKYI0 TEXHOJOrHIO
TepMHYECKO# 00palGoTKH crajM, KoTopas SIBH-
Jach BAXKHEHIUMM HX BK/JI4aJI0M B HCTOPHIO
PYCCKOH# TeXHHKH.

Pycckue KysHempl He yeTymanum B TexHuke
I0KHOHEMEIIKUM Ky3HelaM, no cioBam Teodu-
J1a, CjaaBUBIIMMcS B EBpone Tomko#i paGoroii
IO XKeJle3y M APYTHM MeTajjIaM.

Onepanus o6Touku MeTrTanaJaa, or-
HOCAMAACS K TEXHOJIOTHH XOJOAHOH 06pafor-
Kd MeTajnsa pesaHueMm, Oblia B apesHeln Pyci
IUHPOKO PACIPOCTPAHEHHbIM TEXHHYECKHM IIpH-
eMOM. TexHONOrHYeCKH OHa NpoCTHpanach OT
NPHIaHUS CBETJIOH H TIJaJKOH MOBePXHOCTH

'W, Theobald. ¥k cou, cTp. 72.
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MPEAMETY 1O BHITAYHBAHHA (OPM H OTHENb-
HBIX 3JIEMEHTOB B M3JleNHsAX. JTa Onepauus B
TE€XHHKE TPOU3BOACTBA CONPOBOXKAANA HATO-
TOBJIEHHE [OYTH KaXnoro mpeamera. Ilpu us-
TOTOBJIEHHH HEKOTODHIX BHIOB HOMXKEH, MHOrna
KOC, YaCTHYHO KomuH, Meueli u JAPYIHX H3Je-
JHH, omepanus OGTOYKH SBJSIACH OCHOBHOH
B NDHAAHHH (QOPMBI H3JeNHI0 (CM., HAalpPHMep,
TCXHOJIOTHKO H3rOTOBJIEHHSI HOXeH ¢ MHOTO-
CJICHHBIMH JIE3BHSIMH).

O6touka Meransa, T. e. CHATHe MEJIKOH Me-
TAJNIMYECKOH CTPYXKKH, HPOM3BOAMIACL TO-
UHJIBHBIMH KpYraMH K 6pyckamu. Martepuasiom
KDYTOB H GDYCKOB SIBJISICS eCTECTBEHHBI Ka-
MeHb. Cpenu KpYroB H GPYCKOB, H3BECTHBIX
B 4pXEOJOrHYecKOM MaTepHase, BCTpeyaercs
HECKOMIbKO BHJOB KaMHeH — NeCuaHHK, HaX-
Aax, KopynAa. Jlas Gosee MArko#l mundoBka
IIPHUMEHATH HCKYCCTBEHHble MaTepHAaJHI,

Kpyriioe Tounso, BHemne noxoxee ma xep-
HOB, BCTPEYEHO B JDEBHEPYCCKHX TOPOIHINEH-
CKHX CJIOSIX HeCKOJbKO pa3. HaxomaT Toumna
BCErla II0 OAHOMY SK3eMmaspy!. Bosbimoe
TOUHJIO OYEHb XODOLIeH COXPAHHOCTH Haiije-
HO Ha Exkumaynkom ropoaume 2, Toumnbnbi
Kpyr auamerpoM 300 MM M Toammuuo# 42 MM
HMEJ TOYHO B ILleHTPe KBaJpaTHOE OTBEPCTHE
Ansa oc, Pasmep otBeperus 40 X 40 mm (puc.
152). Tounno GbuIO cleNaHO H3 OYEHb MENKO-
r'o [ecyaHuKa,

Tounnbrbie kpyru yacro conpoBoxpany o6-
pabaTeiBaeMble Ha HMX H3AENHS. Hanpuwmep, B
Crapoil PsaaHu TouHnbHEIE Kpyru COIPOBOK-
AAMHCh B ONHOM cjay4ae JBYMsi CepliaMu, Oj-
HOH KOCOH, CeMbI0 HOXKAaMH, ABYMsi AOJOTAMH,
ABYMsl UIHIbAMH, B JDYrOM cClyyae OeMHa-
ALATbIO HOXKaMM, HOXKHHIAMH, B TPCTbeM CJy-
yae [BanuaTbK) HOMXKaMH, MoThiroi3. B To-
U€BCKOM TOpOAMILE TOYHIbHBIH KPyr ObL1 Hail-
NeH BMecre ¢ cabued ¥, Ha ropoauuie Knsxas
['opa, B semnsinke XI—XII BB., B YLy CTOSJ
IPHCIOHEHHBIH K CTEHKE OJMH KPYIVIBIH TO-
YHJIbHBIE KaMeHb H OKOJIO Hero HecKOJbKO
HOXeH, Tecso, cBepJa, OPYCOK u Apyrue
pelld. Kak ykasbiBaer BensiumieBckui, Toumno
(mo BensumeBckoMy, «kepHOB») GblIo CHENA-

! ADXeONiOTH NpH HaXofAKe STHX KaMHel OGBIIHO
CUMTAIH HX IKepHoBaMH. Bnepsble Ha Hux o6partha
BHHMaHHe KaK Ha TOYHJBHHle Kpyrd B. A. Pri6akos.

% Jla6oparopus MHMMK AH CCCP. Koanekuus
Monnabckoit sxcnenunmn 1951 r.

A, A. Mancypos. HpesHepycckue xuaHma.
U3, 1941, Ne 12, crp. 80—8l.

*B. A. Pub6akos. Pemecso ApeBHER

Pycn,
M.— 1., HUsa-s0 AH CCCP, 1948, crp. 216,
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HO M3 KHpIHUHO# Macchl!. DTo HaOMIOJCHHE
OueHbL I€HHO AJIs Hac ¢ JABYyx cropos. Bo-mep-
BbIX, M3 KHPIHYHOK Maccel (Gojiee  TOYHO
CcOCTaB Hem3BecTeH) Moxker ObiTh CAeIAHO
TOJBKO TOUMJIO, HOO JKEPHOB H3 KHPIHYHOH
Maccel He MoxkeT ObITb (MyKa Oyner HENpH-
rogHa K ymnorpefJeHHi0). Bo-BTophiX, 3TO TO-
YHJIO CBH/JETEJBLCTBYET O JOCTHIKEHHH HAaCTOJb-

=]

o Wex

~Puc. 152, Toauabnnie Kpyru

KO pa3BHTOH TEXHUKH TOUMJIBHOro JAena, 4To
JJIsl TOHKON W MATKO# UITHGOBKH, a TaKkKe
M5 OOTOUKH TBEPAOH CTajH, K KOTOPOH He-
iipuroarsr mecuaHnk U TeM Gojee HaxKJak, pe-
MecJIeHHHKH CTajlu AeJNaTh TOYMIa W3 HCKYC-
CTBEHHBIX, CMEMUANbHO HPHTOTOBJEHHBIX Ma-
TepHaJIOB.

YCTpoHCTBO TOUMABHOTO Kpyra HaM Hews-
BecTHO B LeaoM, Ho, Hcxoxs wn3 IIHPOKOro
pacnpocTpanesuss H GOJbIIOH TPYHL0EMKOCTH
onepauud OOTOUKH (BCHOMHHM OOTOYKY KOC,
Meuefl, TOOPOB H TOMY MOAOGHBIX H3JEJHH),
MbBl HMeeM OCHOBaHHSl INpearnoJaratb, UTo,
KpoMe PYuHOTO TOUHJIa, B japesHel Pycu mpu-
MEHSIJIMCh H TOUMJA C HOXKHBLIM [TPHBOAOM.

OueHb 4YaCTO HAXOJAUMble B NMOTpebEHHsIX H
KyJbTYPHBIX CJIOSIX MaJleHbKHE TOYHJIbHbIC
OPYCKH-OCEJKH MOTIJIH CJYXKHTb JIHIUb LJI5i 3a-
TOUKH 3aTyIJIEHHBIX BO BpeMsl ynoTpeOsieHwHs
JIe3BHi HOXKeH, HOMXKHHMIL, KOC H TOMY NOAOOHbBIX
OPYAMH M HHCTPYMEHTOB.

[TonupoBKY Xesnes3au cTanam,T. e
npuaanue GJecTdllell NOBEPXHOCTH H3JENHIO,
yalle BCero MpUMeHsan opyxelHuku. Ilpu
MPOK3BOACTBE Medell M APYroro J0pOroro opy-

1' U, ¢. beassmrescx# . Packonku Ha TropojH-
we Kusikas Fopa. AJIIOP, 1899, Ne 1, crp. 60

JKHS OHHU JOBOJUJH [OBEPXHOCTb MeTajna o
GrecTsiero 3epkanbHoro cocrosaus. O6 3TOM
CBHJIETEIbCTBYIOT JieTonucH: «OO0HaxeHbl Meda
EMylle B pykax Ojellamiacs akH BOaa» L
TTonHpOBKY, MOCHE INpeABAPHTENBHOH LIJIH-
(OBKH Ha KaMHe, IPOM3BOIHJIH BPYYHYIO. ITo-
JUPYIOWIAM HHCTPYMEHTOM MOTJIH CJIYXKHTH
JepeBsiHHble  JIOUIMNIA, KOTOpble CMasbiBasH
0COOBIMH Ma3fIMH, HanpHMep, €ajoM C PeUHbIM
HJIOM M MassiMH JIpyroro cCocraBa.
[lassuueM Ha3bIBaeTCs Npoilecc, NMpH IOo-
MOILIH KOTOPOTO COEJMHSIOTCS 1B HJIM He-
CKOJIbKO * MEeTaJlJIHUeCKHX TPEJMETCB IYTEM
BBOJA MeX]1y HUMH Oosee JIETKOMJIaBKOTO Me-
Tagjia WM cljasa (OpHIOs), 4eM COo¢uHfAe-
Mble MeTaJJbl, H B3aHMHOIO pacTBODeHHs B
STOM IIPHIOE 4YACTHIL NOBEPXHOCTH COEJHHsie-
MBIX METaJJIOB. DTOT Tpouecc OB “H3BECTEH
YeJIOBEKY elle B [JyGOKOH - peBHOCTH % Tex-
HUKOP NASHHA XOpOUIO BIaJeJH yXKe MeTal-
aypru 6ponsosoro seka. Ilpn o6paboTke uUBeT-
HblX M 6J/1arOPOJIHBIX METaJJIOB TNpolecc mnas-
HHSl C JAPEBHOCTH J0 HACTOSLIEro BpeMeHH siB-
JisleTest OCHOBHBIM TEXHOJIOTHUECKHM IpHeMOM
B COEJMHEHHH OT/eJbHbIX UACTEH H3JEJIHs.
Ha Tepputopuu Bocrouno#i Epponbr eile B
aHTHUHOe BpeMs MasiHHe UIMPOKO IIPHMEHSIOCH
[0BEJHPAMH TPH  H3TOTOBJIEHHH KOHCTPYKTHBHO
CJIOJKHBIX YKpalleHHH H3 61aropoaHblXx H LUBeT-
HbIX MeTaJJ10B. Korma mosiBHJIOCH NasHHe Ke-
nesa — CcKas3arb TPYJAHO, HO BO BCAKOM CJyuae,
yxke B IV—V BB. H. 9. B BepXosbsix Bourx,
Ha ropoguile Bepe3nsiku, Ky3Helb! NPHMEHSIH
MasHEe KeJe3a NPH H3TOTOBJIEHMH MaccoBOH
npoaykiuy. JKenesnble 060HMBI Ha PYKOsITKax
HOXEH JbSIKOBCKHH Ky3Hel crnauBaj MeEJIHbIM
npunoeM 3. ATo Oblna elle JAOBOJIBLHO rpyfas
npocTas nafKa OOLIUHBIM TBEPALIM IPHUIOEM.
B Kuesckoii Pycn TeXHOJIOTHIO NasiHHS XKe-
je3a W CTald MBI 3acTaeM yiKe IHHPOKO MNpH-
MEHSIeMOH U BLICOKO Pa3BHTOH. JTOH TEXHOJIO-
ruel, KaK OCHOBHBIM IPHEMOM COEJHHEHHS [le-
Tajeidl npH oOpaboTKe YepHOro MeTaJsa, MoJb-
30BaNUCh B MepPBYK ouepelib 3aMOYHHKH.
[IpouHOCTb CNASHHOrO 1IBa B OCHOBHOM 3a-
BHCHT OT BHAA NpHMeHseMoro npumnosi. Pasmu-
yalOT jBe TPYIIbl MPUIIOEB: MSATKHE, C HU3KOM
TeMIeparypol MJaBJeHus, H TBepAble, ¢ BbICO-

1 TICPJI, 1. V, c1p. 129

2 H, Meteffindt. Zur Geschichte der Lot
technik... Zeitschrift Bonner Jahrbiicher, CXXIII, 1916,
S. 132.

311. H. TpeTtbakos. K HCTOpDHH DNJeMeH Bepx-
tiero [ToBOJIKbS B M2pBOM THcAuedetwn H. 3. MHA
CCCP, smmn. 5, M.—J1, 1941, cTp. 66.
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KO TeMmmepaTypoH miaBieHust. TBepable mpu-
IOH MPHAAIT COeNHHEHHK GOJBUIYIO I[IpOu-
HOCTb H TBepAOCTb. Mcropus oBenupHoro mena
3Haer ob6a Buzaa mpHnoes !. Y MSATKHX IPHIOEB
TeMIepaTypa IJiaBjeHHs He mpeBbiuaer 300°.
HauGoJsiee pacrnpocTpaHeHHBLIM MpHIOEM 5TOH
Tpynnbl SBJASIOTCA CIOJIaBbl Ha OJIOBSHHOH oOC-
HOBe. ¥ TBepABbIX [PHUIOEB TeMIlepaTypa TLIaB-
JgeHus Obisaer Bbime 700°. K 3ro#l rpymme
PHHAJIEXAT CNJaBbl HA MeAHOH, cepeGpsHOM
B 305i0T0H ocHoBe. [locneanune mBa mnpunos
YIOTPEOJAOTCA HCKIIOUUTENbHO NpH pabore ¢
61aropoAHbIMH MeTaJjlJlaMH.

[IpoBeneHnHrle HccieqoBaHHs NasiHbIX LIBOB
(CmeKTpaJbHLIE H CTPYKTYDHBIH aHaJH3bl) Ha
IPEBHEPYCCKHX 3aMKax H KJO4aX K HHM [O-
KasaJid, YTO JAPEBHEPYCCKHH 3aMOYHHK IpUMeE-
HSJT JUISl CIIaHBaHHS JKeJjie3a W CTaJH TBeDALIH
NPHUIIOH HA MeJHOH OCHOBe. '

B asyx caydasx (Kusokag-31, Paiiku-17)
3T0 Obl1a YHCTasi Mefb JHIIb CO CJIELAaMH OJI0-
Ba M CBHHIA %, B Tpex ciyuasnx (Hosropon-27,
Baranumup-10, Kusixas-35) — Menp ¢ mpu-
MEeCbIO 0Ji0Ba ¥ cBHHUA. COAepPrKAaHHE CBHHILA
koaebasocs o 3—59% 3.

Kakum e cnoco60M npoOH3BOAMIOCH CIIAH-
BaHWe JleTajed 3aMKa, T. €. KAaKHM NyTeM Ha-
rpeBajy MecTa [aiKH 10 TeMOepaTyphol pac-
nJjiaBjeHds npunosd? HarperelM nasiibHEKOM
WIH nasyibHOM TPyOKOH (MX HaJHyHe B HH-
CTPYMEHTApHH JPEBHEPYCCKOrO IOBEJHpA H3-
BCCTHO apXeOJIOTHYECKH) CnafiTk 35 Keje3HBIX
IeTajled, HHOrMa C JJIHHHBIM, [JYOOKHM
IUBOM H IIHPOKOH I[IOBEPXHOCTbIO, COBEPIICHHO
HeBo3MOXKHO. LlIBBI Ha HCCIeAOBaHHBIX 3aMKax
OYEHb INpPOYHblE, BCerja INIOTHBIE, C MaJbIMH
3a30paMH H UE€JHKOM 3aMoJIHEHBl [IPHIIOEM,
NOPHCTOCTb BCTPEYACTCH OUEHb pPeaKo (CM.
(GoTO MHKPOCTPYKTYp HasAHBIX WIBOB, pHc. 153).

EnuHCTBEHHBIM cIIOCOGOM Harpesa I1iBa HJIH
OJHOBPEMEHHO HECKOJbKHX IIBOB MO OBIThb
HarpeB BCEro H3JAeNHs HJIH CIIaHBAaeMBIX AeTa-
JIell B CIIENMAJIbHOM TOPHE HJH B CIELHAJbHOM
OTHEYNODHOM cocyle (Mydenab), KOTOPBIE B
CBOIO OYepeflb HArpeBaJscs B OOBIYHOM Ky3Hed-
HOM TOpHe,.

!'M. Rosenberg. Geschichte der Goldschmiede-
kunst... Frankfurt a. M., 1910.

Z [IpH BCex CHeKTPaJbHBIX 4HANH3AX [IPOU3BOMH-
JHCh HCCACNOBAHHS W Ha LHHK; HH B OJHOM Clydae
UMHK OOHApy»eH He OBLI.

§ KONHYECTBEHHOIO XHMHUYECKOTO aHa/lH3a He npo-
H3BOJHJIOCH, TaK KaK O6pa3lbl NMPHIOA He MOTAH ObiTh
NpeNapHPOBAHE B AOCTATOYHOM KOJHYeCTBe.
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Ilogo6Has na#lka CTaJbHBIX M IJKeJe3HbiX
M3JIeJIUH B Tevyax WHPOKO NPHMEHSETCS B CO-
BPEMEHHOH TEXHHKE ¥ GblIa H3BECTHA PYCCKHM
Kycrapsam XVIII—XIX s,

CyTb mponecca sakaoouaercs B CIeAYIOUIEM.
Herany, ounllleHHble B MeCTe MASHUS OT rpsA3H,
KUDp4, OKHCJIOB H OKaJHUHbI, O06MAa3BIBAIOT MO
LIBY MEIHbIM IOPOUIKOM WJIH MPOKJIAJLIBAKT
MEXIy HHMH MEIHYIO IpPOBOJIOKY HJH Ija-
CTHHKY, 3aTeM COENHHSIOT H, €CJH HEOOXOIH-
MO, TO BPEMEHHO 4YeM-THOO CKPEmJsiioT (06-
MAaTBHIBAIOT KEJE3HOH TIPOBOJIOKOH HJIH BCTaB-
JIFIOT B TJIMHSIHbIE MATPHIbI) ¥ KJIaAyT B TOPH.
IIpn BbicOKOR Temmeparype ropa (He HHXKe
TEMIOEpATyphl IUIABJIEHHSI NPHIOSN) MeAb pac-
[U1aBJsiercs H guddyuaupyer B Harperoe xe-
JIC30, KOTOpOe B CBOIO OYepeldb NPOHHKAET B
Melb. UeM Menblie 3a30p B coGpaHHBIX JeTa-
JIsIX, TeM IpOYHee IOB.

Jast Hac He sICHO, KaKuUM MyTeM MacTep B
npolecce nadHus u3beras HIH yaaiafjy OKHCJDI
Ha TMOBEPXHOCTH JeraJsell B MecTe MAasHUS.
B Hacrodmiee Bpems B neuax cosmaror 3aluT-
HYIO aTMocgepy, 4ero HeJab3s OBLIO CACTATD
B apeBHed Pycu. Bepositno, 3aMouHHK 3Toro
hocruran ciaeayiomuM nyrem. Cobupas 6yny-
IHHA LIOB, T. €. COENHHAS JeTadd H oOMasbi-
Basi WJIH IPOKJAAbIBAas UX MeAbIO, OH B TO XKe
BpEM#A BMECTe C NMPHIOEM KJaJ B IIOB H (iioc,
KOTODBIH YK€ B IeuH, [IPH BLICOKOf TeMIepa-
TYP€, COeNUHSAACh C OKHCJIOM XKeJe3a, OUMIIall
HIOB, B PE3YyJIbTATE YEro INBbI, BUAMMbIE HAMH
B MHKDOCKOII, MOJIYYaJIUCh YHCTHIMH, POBHBIMH
H 0e3 IOPHCTOCTH.

FO‘pHOBOE nasinue, HBHBILIeecCsd KPYIIHBIM
TEXHHUYECCKUM JOCTHXCHHEM ,ZIpEBHepYCCKOfI
TCXHHKH, MO3BOJIUJIO 34aMOUYHUKAM noJyuartb

IIPOUHBIE, CTOHKHE COeNHHEHHS NeTajedl H3 sKe-
Jie3da H CTaJH H H3TOTOBJSITH HaLexKHble 3a-
MOYHbBIE MEXAHH3MBl, OUYeHb YaCTO COCTOALLHE
3 40 oTnenbHBIX JeTaJjief.

TeXxHONOrHI NOKPBITHS I BETH bl
MH H OJaropoaNHBIMH MeTAAdAME
XeJlesd H CTajd B apeBHe# Pycu npumensin
OPYXKeHHHKH, 3aMOYHHKH H JPYIHE peMecJieH-
HUKH 110 MeTaJxy.

OpyxeliHUKH uame Bcero NPHMEHSJIH  TI0-
KPbITHE U3 OJaropofHOr0 MeTasuia. BCOOMHHM
tem #3 Yepuoit Morminl Hin umem  Hpo-
craBa BceeBosonoBHua, 6oepo TOIOPHK, TpH-
NHChIBAeMBIA Anppero Boroso6eckomy Hin mey
H3 packonok XoHHosckoro B Kuese u T. L
TexHUKY NOKpLITHA H HHKPYCTAUHH KeJie3a
O1aropOJHBIMH  METaNNaMH OYeHb noapooun
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ueyunn B. A. PnifakoB, U TO3TOMY OCTaHaB-
JIHBAThCA Ha Hell He GymeM 1,

bonee MaccoBolf 6blia TEXHOJIOTHS OOMe-
HEeHHs XKene3da # craad. Oco6eHHO IIHPOKO
MPUMEHATH €€ 3aMOYHHKH, DOJBIIMHCTBO H3-
BECTHEIX HaM JIPEeBHEPYCCKHX LMJIHHIDHYECKHX
3aMkgoB XII—XIII BB. 6Bl OOMEIHEHHI.

TexHnoviorug oOMeNHeHHS XeJie3a TeXHHYe-
CKH OYeHb OJIH3Ka K TEXHOJIOTHH IasHUs H

" TTEXHHHEA METAJIWJIOOBEPABOTKH

KOH CJIOXKHOH TEexXHOJIOTHeH, KaK TOpPHOBOe
nasine, KpoMe 3aMKOB, peMec/IeHHHKH oOMel-
HAJH H JpyrHe OBITOBLIE NPEIMETHl, HAIpH-
Mep, HOXKHHIBIL, MOSICHbIE TPSXKKH, OyJaBKH,
KpecaJsia, OKOBKH JlapleB H T. II

[IIrpoko TNpUMEHSVIM APEBHECPYCCKHE Ky3He-
IIbl TIOKPBLITHE KeJe3a W CTaJld OJIOBSHHCTO-
CBHHIIOBLIMH CIJIaBaMH. TakHe H3JeJHsA, Kak
HalpUMep, BCEeBO3MOXKHble OYJaBKH, IPAXKKH,

Puc. 153. MukpocTpyKTYpa masHOro ImBa
1 — yn. 100; 2 — 500; npasoe 6ex0e nMoAe -- MeAHHA NPHNOA IDBaA

OCHOBaHa Ha Tex e mnpuHuunax. O6Mmenwxe-
HHE IIPOH3BOJHJIOCH, BEPOSITHO, TOPAYHM CIO-
cobom B ropre. O6menHeHHe >KeJESHBIX IIpel-
MeTOB (KOJIOKONBYHKOB) TIPOM3BOAMJIH pYC-
ckue Kycrapu B Hauase XIX B. Ilo onucanuio
o6caenoBaTtenelf, TeXHHKa oOMenHEeHHA 3aKJo-
yajiack B caenyomeM. JKenesHbll KOJTOKOJb-
UYHK TPaBMJIH B KHCJIOTe, 3aTeM OOGChINAJH
Me[HBIMH OIMJKAMH H OOMAashblBalH [YCTHIM
rIMHsiHBIM TectoM, Ilocje TOoro, Kak Tecro
HEMHOr0 MOACHLIXaJO, BeCh KOMOK KJajJH B
rOPH H pasAyBajiu OroHb. Uepe3 HeKoTOpoe
BpeMsl KOM BbIHHMAJH, TJIHHY pa3OuHBaJH H
nosyyajy OOMeRHEHHLI KOJOKOJIBUHK. 3Aech
MHOro HesICHBIX 4YacTHOCTeH (HampuMmep, 4YeM
o6MasbiBaJH KeJe3o AJs NpeJoXpaHeHHs OT
OKHCJIeHHS), HO B OOIllleM TEeXHOJOrHd sCHa.
BrosHe AOMYCTHMO NPERNOJOXKHTE MOAOCHYIO
TeXHOJIOrHIO M Jjs apeBHelt Pycu, yuHThIBas,
4YTO 3aMOYHHKH OBLTH XOpOIIO 3HAKOMHl ¢ Ta-

1B, A, Pu6akor. Pemecio ppeBHed Pycu.
M.—JI, HUzp-s0 AH CCCP. 1948, crp. 234, 323.

CTEPXKHH (HOYN U T. . MOKPHIBAJHCh CIJIABOM
nequkoM. Ho wuHorma cmaBomM nokpwiBanu
TOJIbKO 4aCTh H3/ieJIHs, B OCHOBHOM 3JIEMEHTH
YKpalleHHs,

Hanpumep, Ha cTepxHe HOXHHIL yacTro He-
JIaJIACh OPHAaME€HTaJIbHble BAJIHKH, KOTOPLIe 3a-
TEM [OKPBIBAJNHCH CIUTABOM, NOJIYYasoch Kpa-
CHBOE H3JefHe; Ha TeMHocepoM ()OHe Kejieaa
BBIJRJISJINCE CepeOpHCTble BEHYHKH; HA HEKO-
TOpHIX GonbliMX OysnaBKax KysHeUbl BAOJb
CTEPXKHs JesaNH KaHaBKH, NOBEPXHOCTb KOTO-
PBIX HOKPBIBAJH CIJIaBOM.

E *
&

TexHOJOTHST KY3HEUHOrO peMecJia, Co3faBae-
Masl SMIIHPDHYECKHM nyTeM, OBlIa BO MHOTOM
JUIsT Ky3HEela 3arafloyHod, a TakK KaK <«CHla
¥}ejesa» B HEM CaMOM BhI3bIBaja CTPax, TO
NpAKTHYECKHE TEXHOJIOTHYECKHe NpHeMH 06pa-
GOTKH 3Kese3a CONMPOBONKIANHCH YACTO 3aKJH-

HaHHMSIMH, 3aroBOpPaMH H DHTYaJbHbIMH 06pﬂ-
daMH.
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StHOrpadhHueckuii M (OJBKJIOPHBIH Marte-
pHasJ pa3sHBIX HApOJOB COXPAaHHJI HaM MHO-
JKECTBO IOBepHH, CBA3aHHBIX C KY3HEYHBLIM pe-
MecJIoM.

Wupuiickue MeTaJJypru CUHTaJH, 4TO «060-
XeCTBOM, KOTOpOe NOKPOBHTENLCTBYET — HX
npodeccuy, sBasercst Loha-Sur, xoropbhlll, mo
TIPEINOJIOKEHHIO, KHUBET B MJIABHJBHBIX MeYax
4 KOTOpPOMY OHH TIDHHOCAT B XE€PTBY HYEPHYIO
Kypuny. Panblle y Hux Obll OOBYail NPHHO-
CHTb B JKePTBY uepHYIO KopoBy. OHH MOKJIO-
HSIIOTCSI CBOHM KY3HEUHBIM OPYAHSM B JeHb
Dasahra u B Teuenne Phagun npHHOCAT HM B
XKepTBY AoMmawnHop nruiy» ! He npurocuin
J¥ NOAOOHYIO XKEePTBY H JPeBHEPYCCKHE Me-
tasypra? B TlckoBe, psiioM ¢ CHIPOAYTHHIMH
neyamu VIII B., 6Bl OOHApyIKEeHBl XKepTBEH-
HHKH C GOJNILIIHM KOJIHYECTBOM IKXKEHBIX KO-
cTed 2,

IlpuHocunn  XKepTBy KyaHeyHoOMYy Oory
[IlamBe ele B [POLULTIOM CTONETHH KY3HELB!
AGxasuu. JKepTBeHHBIMH JKHBOTHBIMH BO Bpe-
Ms Tpa3fHecTBa OBLIH XOJOMIEHEIH KO3eJ HJIH
HelOKpHTas Ko3a. HMHoraa Koy 3aMeHSTH
nmopoceHKoM 3, To xe camoe Mbl HabalonaeM
u B Murpenuu 4. [lono6Hble KepTBONPHHOLIE-
HHA MBI BCTpeYaeM y HEKOTOphIX miemeH Ad-
pPHKHM B ABCTpaJjiuH.

Cpenn ssbiyeckux Goroe JApeBHelt Pycu Tak-
e ObLT MOKPOBHTENb KY3HELOB H BCeX pe-
MECJIEHHHKOB, TBOpel, MeTaja, 60r-Kyssel —
Cpapor, JlpeBHepyCCKHH JeTOIHCEll, paccka-
3pIBas HECKOJIbKO CJIBIIAHHBIX HM JIETeH[, MH-
uier «1o Hemb (uapcreoBal.— b5. K.) ®eocra
(l'ebect.— 5. K.) mxe m Cosapora Hape-
koma Erynrsine. Llapcreytomito cemy ®Peocte
B Erunte, Bo BpeMs 1apcTBa ero, chnagoila
Kineule ¢ HeGec, Haua KOBATH OpYyXbe, Ipexe
60 TOro MaJHilaMH H KaMeHHeM G&axycda. To
ke deocra 3aKOH OYCTaBH.., €IHHOMY MOIKIO
eNUHY JXeHY HMeTH, H JKeHe 32 OJHH MOYXb
nocaraTH, alile JH KTO IepecTyIHTb, Aa BBep-
ryTh H B nells orHenHy. Cero paau npossallia
H Csaporoms 5.

LW, Crooke. The Tribes and castes.. Calcuta,
1896, 1. I, crp. 8.

2C. A. TapakaHnoBa, Hosue wMarepnaanl IO
apxeosnoruu Ilckosa, KCHUHMK, soim. XXXIII, erp. 58.

3 H C. Axanramusa. Abxasckuii KyJsT H OHT.

XpucrHauckui Bocrok, T. V, BHD. 3, CII6, 1917,
ctp. 170,
1. KoGanusa Hs wmHdHueckoldr  Koaxuiwl.

CGopHHK MaTepHaJOB o ONHCaHHIO nJeMeH KaBkasa,
1. XXXII, gacrs III, 1903, crp. 111,
&8 TICPJI, r. II, crp. 274
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BMecre ¢ XpHCTHAHCTBOM, 3aMEHHBILHM f3LI-
4ecTBO, Ha Pych npuian G6o0KeCcTBeHHbIE KY3-
Hellbl, TOKPOBHMTENH KY3HEYHOTO peMecja H
KysHenoB — Kysbma u Jewmbsn. Jlenb KysbMbr
1 JembsiHA, 1O NPABOCJABHOMY KaJeHAaplo,
] HOs6ps, 6Ll NMpa3gHUKOM Ky3HeuoB. B sToT
JeHb OHH He palboTaJiH.

Oyenr MHOro mnoBepuit u 06PALOB GHUIO
CBSI3aHO C OPYAMAMH Tpyna KysHemna. Tak xe,
KaK Ky3HellaM, HM IpUNKCHIBAJach Maruye-
CKasl, TaHHCTBeHHas cuja. OcoOeHHO mOYH-
TaeMbIM OBUI MOJIOT, KaK OCHOBHOE OpyAaue
Ky3Hela. BrnocieacTBHE MOJIOT MPEBPATHJICH B
CHMBOJI BCAKOH PaboTel M pabGoyero. ¥ HErpos
JIIOKeHHH «MOJIOT ~~ HayaJIbHHK BCEM AyXaM,
OOHTAIOIIHM B ODYAMSX Ky3HElla», H €CJIH BO
BpeMsi paboOThI, MOJIOT COCKOUHT C PYKOSITKH
¥ IIONajeT B KOro-HHOynb, TO <«HAJ0 TOpIKe-
CTBEHHBIM OOpSIZOM OUHCTHTb IIOCTPajiaBllUero,
HHaye OH YMPEeT OT JEHCTBHSl CHJIBI, 3aKJIO-
yeHHOH B Mogore» . [lomo6Hoe mounTanue
VMEJIH H JIpYTHE OPYJHsl Ky3Hella — HaROBaJIb-
HA, Kielly. HakoBasbHs cyXKHia ajTapeM BO
BpeMsT  XKEpPTBOIpHHOILEHHsT  6ory-Ky3Hely 2
HIM Xe Ha HeH npucsraau: <«Kaxayio cy6-
60Ty Ha HaAKOBaJIbHSIX B KY3HHIIAX 3aXKHMaloT
BOCKOBbIC CBEUH H KaXJbIH NoAMAacTepbe 10dl-
JeH CTaHOBHTbCSI Ha KOJIEHH MW 1eJ0BaTh Ha-
KOBAJIbHIO» 3,

MHOTHM TeXHOJIOTHYECKHM OMepaunusM Kys-
HElla TaKXe CONYTCTBOBAJH pasHOOGpa3Hble
0o0Opsiabl, 3aroBopul # T. I, OcoGeHHO TauH-
CTBEHHO MHOJI2KHa Oblla NPOHCXOAHMTH Haubo-
Jiee 3arajioyHas OllepalHsi — 3aKaJKa CTallb-
HEIX JIE3BHH OpYAMH TpyAa H Opyxus. B Tem-
HOM KysHHIe, TeMHOTa KOTOpOH G6blia HeoGXo-
JHMa IPAaKTHYECKH JJI OIpeJeNeHHsT IBeTa
KaJeHHsT MeraJjlla, IPOU3HOCH B8arOBOpPHI H 3a-
KJIHHAHHS, Ky3Hel, HarpeBaJs H3JeJIUsl H 3aTeM
OIlyCKajl HX B CIEIHAJbHO IPUTOTOBJIEHHYIO
JKHJKOCTb,

Bor Kak onHcelBaeTcsi 3akajka CTajH B
Kapejo-pHHCKOM HaponHoM smoce «Kasesa-
Jax:

«H1 xosatenr HamapuHen

Cam 06 3TOM TNOPa3MBICAH,
IMosoxun 3o04bl HEMHOTrQ,
YyTh-9yTh WEeJOKY NpPHGaBUI

B HHUAKOCTE AJSI 3aKaJKH CTalJdu».

! B. Gutimann. Der Schmied und seine Kunst.
Zeitschrift f. Ethnolog. 1912, S. 83.

2C. 3san6ait. Ouepx abxaackofi MHBOJOTHH.
lFasera «KaBskas», 1867, Ne 75.

3I. ¢. Uypun Hapogune ofhnl4am ¥ BepoOBaHHs
Kaxerun. - 9KOPTO, ku. XXV, sun. 2, 1905, crp. 31.
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CocraBHB TEXHHYECKH BEPHBIH
CTBYIOLIMHA OXJajuTeNb CTalH,
CYHTaJ, YTO

ObIcTpOnei-
HMnmapunen

«Jra cMecb He 06paTHTCS
B KuIkoCTb AJs1 3aKalKH CTaJH»,

Urto6bl B 3TOH CMecH CTajJb 3aKajuaach,
cTaja TBEpHLOH, OCTPOH «C  MOrYIIECTBOM
yXKaCHBIM», 3J10H nyx XucH

«.. [lpHuOCcHT 3Mel wIHNeHbe,
YepHuullt A7 exMIHBI 3J00HOH,
MypaBbuHBIH st NPUHOCHT

M corpbITEIf s JAATYIIKH

B ugKocTe AN 3aKaJKH CTaad» !,

[lpeBHepyCcCKHE THCbMEHHbIE MCTOYHHKH H
PYCCKHH (PONLKIJIOp HaM He COXPaHWIM ONMuca-
HUA 00pSAIOB, 3aroBOPOB H PHUTYAJIOB, CBSI3aH-
HBIX C KY3HEUHBLIM [eJoM, HO 6e3 COMHCHHS H
B 3TOH oOJacTH Ky3HEUB! APECBHUX CJAaBAH He
SABJSIJIHCHL HCKJIIOUCHHEM.

Mbl He 3HaeM, ueMy npugaBaj GoJblilee
3HaUYeHHE [JPEBHEPYCCKUH KY3Hel: TOYHOCTH
Maru4yeckod (popmysisl 3aKJIHHAHHA HJIH TOYHO-
MYy TeMIepaTypHOMY pPeXHUMY TeXHOJIOTHYe-
CKOro mpouecca; HO MblI 3HaeM, YTO 3aKaJKa
CTaJiH y Hero BCerjga InoJydyajacb YyIauyHOH,
MOJTHOCTBIO COOTBETCTBYSl TEXHHUYECKHM YCJIO-
BHAM H3TOTOBJISIEMbBIX H3JeJHH.

I'1ABA XIV

BB B O J[ bl

Mbl u3yuusnn 41 BHI JApPEBHEPYCCKHX H3[e-
JHH M3 UEpHOTO MeTajjia B oOlleM KOJHue-
cTBe 286 sk3zemmasApoB. CpelH HHX OpyHHE
Tpyaa 10 Bumor (135 3k3.), uHcTpymeHTa 11
BUIOB (49 3K3.), OpyxKHs ceMb BHIOB (57
9K3.), JOMaulHeH yTBapHu ceMb BHAOB (26 3K3.)
H npoyux usgenuil mectb BHAOB (19 3k3.).
CBeass BoeiMHO Bce JaHHble, MBI IIOJIYYHM
CHeLYyIOUYI0 KapTHHY.

Bce xauecTBeHHble H3IeHs MaTePHAJIOM
cBoell pabouell yactu (y OGOJBUIHHCTBA H3Je-
JHA — 3TO peXylllde Je3BHSI) HMEJH TepMU-
yeckd 00paboTaHHYK CTalb.

[TpuMensanuce cienywolide yeTbipe crnoco6a
H3TOTOBJICHHSI CTAJbHOTO JIe3BUA:

1) H3roroB/ieHHe MHOTOCJIOHHOTO Jie3BHS C
BBIXOIOM CTaJbHOH IJIACTHHBL Ha pabouyio
4acThb;

2) HaBapka CTaJbHOH IJIacTHHE! Ha pabo-
UyK YacTb;

3) H3roTOBJIeHHE IIeJbHOCTAJbHOIO H3LEJUS;

4) ueMeHTalWd MOBEPXHOCTH paboueil yacTu
HJIH BCEro U3LeJHA.

Haubosnee pacnpoctpaHeHHOH TexHoJoOruei
Oblla HaBapKa CTaJbHOrO JIe3BHsI Ha Kejes-
HYIO OCHOBY H3aejHfA. Takyi TeXHOJOrHIO
uMend 579, u3yueHHHIX HaMH KA4YeCTBEHHBIX
uapenui. Ha BTOpOM MecTe no cTeneHH IpH-
MeHeHHsI Obljla TeXHOJOTHS  H3TOTOBJICHHSI
LenbHocTajdbHoro H3peaus. IlomoGHyro TexHno-
goruo uMenu 26,5% usgennit. Ha Tpernem

! Kanesana, usnaune 1933 ropa, ctp. 45, 46,

YeCTBEHHLIM,

MecTe Obljla TEXHOJIOTHSI H3TOTOBJIEHHS MHOTO-
C/IOHHBIX Jie3BHH,— ee uMead 129% uH3zeaui.
Ho caepyer 3amerHTth, uto B X B. y HEKOTO-
PbLIX HM3JCJIHH, HanpuMep HOXell, 3Ta TeXHOJIO-
rusi Obta ocHoBHOH. Ha uerBeproM Mecre
Oblj1a TexXHOJOrHsi ueMeHTauuu — 4,59% Beex
H3JeJIHH.

Bce npoune usmesnsi, oTHOCSILIHECS K HeKa-
rie He Tpe60OBaNOCh OCTPBIX,
TBEPAbIX H CTOHKHX JIe3BHH HJIH MOBEpPXHOCTEH,
H3TOTOBJSAINCL H3 2KeJe3a.

Hunxke mMbl mpuBogum Taba. 8, moraswiBaw-
Iy1©0 MaTepHaJ H TEPMHYECKYI 06paGoTKy
BCeX M3YYEHHbIX HAaMH H3JeJHH.

TeppuropuanbHo 3Ta TEXHONOTHS B ApeBHeH
Pycu pacnpenensiach OOBOJBHO OIHOPOIHO.
Ha rore 1 Ha ceBepe PycH MB BcTpeuaeM
OJHH H Te e TeXHHYeCKHe INpHEeMbl W OAHY H
TY X€ 3aKOHOMEDHOCTb HX I[pHMeHeHHs. Mu
YCAOBHO OObeAHHHJH H3AEHsI MO TPEM TPyil-
[aM, COOTBETCTBEHHO TeppPHTOPHANbHOH MpH-
HaJJIEXKHOCTH apXeoJOTrHuecKOro IaMsITHHKA,
C KOTOpOoro OHH B3ATbl. Hamu Bbigesenbl na-
MSTHHKH HoBropoackoii 3emji, B JIpyryw
Tpynny BOWIH OaMATHAKE CMOJIEHIIHHb
Bosro-Okckoro Mexaypeuns W B TPeTbio Mpyn-
ny naMmsatHHKH Kuesumimnbl. B taba. 9 mpuse-
JICHBl 3TH JaHHBIE,

W, nakonel, cpaBHHBAs TeXHHKY IPOM3BOI-
CTBA KAaueCTBEHHBHIX H3JENHH, NPOHCXOISILNX
U3 TOPOACKHX M TOPOJAHIIEHCKHX cjoeB (195
H3IEJHH) H U3 JePEBEHCKHX KypraHos (85 ua-
JeJuil), Mbl TakxKe He HabaomaeM OOJLIIOTO
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Ta6avwpga 8

Bceero uccae-

Martepnan paGoucit wactu

Tepmuucckan o6paborka
CTAJLAOrO JAC3BHY

N n/o, Haamarue
AOBaNO TEePMHYECKH He o6paGa-
craib Heneio 06pa6oTau THBaNCH
1 2 3 4 B 6 7
Opynus Tpyna
1 Homm . . . . . . ... ... . . 63 55 8* 54 1
2 Howmwuw . . . . . . . . . . . 9 9 _— 7 2
3 Cepmw .. . . . . . . ... .. 23 19 4 18 1
4 Kocwt . . . . . . ... .. ... 12 11 1% 11 —
3 Tonoper . . . . . ... . .. .. 22 21 1 20 1
6 Cownmks . . . . . . . . 1 — 1 — —
7 Jonatwt . . .. . ., . ... .. 1 — 1 — —
8 Fapaywm . . . . . . . . . . .. 2 1 1 1 —
9 Kpwouxkn pnbonosnme . . . . . . . 1 — 1 — —
10 Octpors .. . . . ... ... .. 1 — 1 — —
Becero . .. .. 135 116 19 111 5
HHcTpyMeHTH
1 3ybuna . . .. .. .. ... .. 4 4 — 4 -_
2 Hamwaphugw . . . . . . . . . . . 14 14 — 14 —
3 Hoaora . . . .. ... ... .. 12 11 1* 11 —
4 Ckobemn. . . . ... ... ... 4 3 1% 2 1
5 CTpyr no mepesy .. . . . . . . . 1 1 — 1 _
6 Peauet. . . . . ... .. . ... 6 4 Dk 4 —
7 Ctpyrn Koxesennme , . . . . . . 1 1 — 1 —
8 Pesaxwm . . ., . . .. ... ... 1 1 — 1 —
9 CBepna . . ... .. .. .... 2 2 — 2 —
10 1 2 2 — 1 1
11 Tecma . . . . . ... ... ... 2 2 — 1 1
Beero . . . . . 49 45 4 42 3
Opyxmue
1 L - 12 11 1% 11 —
2 Kombst. . . . . . ... ... .. 25 22 3% 14 8
3 Boeewe romopuxkm . . . . . . . . ) 5 — 4 1
4 Crpeaw . . . . .. ... . ... 11 2 9 2 —_
5 Wnem .. . ... . ... ..., 1 — 1 — —
6 Koabyyra . . . . . . . ... .. 2 — 2 — _
7 ¥MGom .. . . . .. ... .. .. 1 — 1 — —
Bcero . . .. . 57 o ] a7 31 9
LomMamnaas yreaps

1 3aMk® (xopnyc) . . . . . . . . . — —
2 Kmoww . . . .. . . . . ... . — —
3 lpymunel (3aMouHbE) 10 ?
4 Kpecano . . . . . .". . . . . .. — 1
5] Hameabwuk . . . . . . . . . . . — —_
6 Kowemmx . . . . . .. .. . . —_ —_
7 Ayxka pegpa . . . . . . . . . . — —
Becero 10 3
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Ta6nuna 8 (OKOHYaHHE)
Marepnan pabouef yacTH Tel::‘;'a‘::;‘c‘)ig ‘;lgg;gg“a
Bcero Hccae-
N /. Hansauue "
A0BaHO TepMHUECKH ue ofpaba-
CTafb Hene3o 06pa6oTan THBAACH
1 2 3 4 5 6 N
lpoune H3AETHA
1 Bosaw . . 12 — 12 — —
2 SaKnenku 3 — 3 — —
3 Cxobn 1 — 1 — —
4 IToAKOBHI 1 — 1 —_ —
5 Yauna . . 1 — 1 — —
6 nopw 1 — 1 — —
Bcero 19 —_ 19 — ‘ —
MToro nmo BCeM BHAAM. . 286 214 72 194 \ 20

* Jleapue CTOYEHO HIH B Pa3spyUICHHOM coctoanan. Ocranach xKenesHas OCHOBA.

*# [[Inad crenad HE B pa6ouer YacTH.

Ta6auoa 9

TexHONOrHA CTAJABLHOTO H3AeHA
Tepuuye-
Paiion Bcero CraapHHe Heneanne ckH 06pa-
HeAbHO- foTaHHHE
HaBapka craapune | BB2PKa meMeHTamusd
liosropoackue 3eMIH 106 31 53 16 9 3 25 74
1009, 65% 209, 1194 40 919,
IlenTpaabHas mojaoca 99 75 36 23 12 4 24 65
100% 489, 319 169 5% 879,
KnepmuHa . 76 53 31 14 3 5 23 47
100% 599% 269, 6% 99% 89%
pasiHuHsl B TEXHOJOTHH HX uarotonjexus. Ho 9. OcHOBHOH TEXHOJIOTHEH H3TOTOBJICHUA Ka-
ocobOeHHO OJH3KO CXOOCTBO B TeXHOIOTHH yeCTBEHHbIX I/ISJIe.TIHﬁ OpLIO COeJHHEeHHe B #U3-

IPOUGBOACTBA TAKHX CJIOXKHBIX KayeCTBeHHbIX
u3genui, Kak Cepmnbl H KOCBL

OcCHOBHEIe HTOTH TpeTbefi 4acTH MOTYT OBITD
CBefleHbl K CJefyIollM BHBOAAM:

1. JipeBHepyCCKUH HHBEHTapb, H3TOTOBJIEH-
Hplfi M3 UEpPHOTO MeTajlla, COOTBETCTBEHHO
TeXHHUCCKHM VCJOBHSM €ro IpHMEHEHH: pas-
Jefisuics Ha KauecTBEHHBIH K o6ulunbiii. Kaue-
CTBeHHBIlI H3TOTOBJISICA H3 Xejesa M CTajH
HJIH W3 OJHOH CTajlH C mocseAylomel TepMH-
veckoit o6paborkoii. OOBIYHBIE H3EJUS H3ro-
TOBJIAIUCh TOJBKO H3 XeJjesa.

JeuH TyTeM CBApKH CTAJBHOTO JIE3BHA C
JKeJe3Hofi ocHoBoi. Kpome TOro, npHMeHsach
[[eMEHTAllMs, a TaKXKe H3TOTOBJIEHHE LIEJIbHO-
CTaJbHBIX H3JENHH.

3. Craib IJis KadecTBeHHBIX u3jenuii Gpa-
Aach CpejHe- HJIH BHICOKOYIJIEPOJAHCTOH (0,5—
0,9% ). Mmorpa npuMedsiach Nocje CBapKH J0-
MONHHTEeNbHAA LeMeHTalusd. B Takux JesBHAX
cofepaHue yIyepojia JOCTUTaso 1,2%.

4. OpJjajleHHe CTaJbi0 LIJIO IO JHHHH yhyd-
LIEHMsT ee CBONHCTBA MyTeM TEPMHUYECKOH obpa-
6orkd. K XI B, pyccKHe Ky3Heln B COBEp-
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LIeHCTBE BJAJIeIH DEeXHMAaMH TepPMHUYECKOH
06pabOTKH — MSITKOH 3aKaJKOH M 3aKaJKoi C
oriyckoM. Ilpu Bbiope pexkuma TepMuuecKOH
06pabOTKH Ky3HEUB HCXOAWJIH H3 TeXHuYe-
CKHX YCJIOBHH TOrO HJIH HHOTO H3JeJHA.

5. Pycckre xysHeunt X B., B COBeplLIEHCTBE
OBJIAJICB OTepalusAMH CBAapKH Keje3a H CTajH
H TepMHYECKOH 06pabOTKH GONBLIMX H3JASTIHH,
H3TOTOBJISIIA H TAKOE CJOXKHOE H3JeNHe, Kak
Meu. OcHOBHAs Macca H3BEeCTHBIX HaM apxeo-

JIOTHUECKH Meued HABJAETCS MNPOLYKIHEH pyc- -

CKHX KY3HeIOB.

6. KpymHEIM TeXHHYUECKHM JOCTHXKEHHEM
ABHJIOCh TODHOBO€ MNasiHHE MEMABIo Kejesa U
CTaTd. JDTa TEXHOJOTHS MO3BOJHJA H3rOTOB-
JIATb OYEHb  CJIOXKHbIEe 3aMOYHbIE MeXaHU3MH,

HHorza cocrosilve U3 40 cnasHHBIX KEJE3HHIX
JeTtaJjel. :

7. Pycckue KysHene! yxe B X B. TIpHMeHs-
JIH CJIOXKHOy30pHaTylo cBapky (mamack). O6-
pasubl TaKoH CBapKH H3BECTHBHI HAa Meyax H
HOKaX.

8. MHcTpyMeHTapu#i pycCKOro KysHela MHOJ-
HOCTBIO COOTBETCTBOBAJ TEXHOJIOTHH METaJIo-
ofpabaTplBaOIero MNPOH3BOACTBA.  Pycckuit
Ky3Hell Oblnm ofecneyeH RCeM HEOGXOAHMBIM
HHCTDYMEHTOM [JId TOpfued H  XOJOMHOH
o6paborku xejnesza u crand. OcobGeHHOe BHH-
MaHHe oOpalllaeT BBEICOKOE KaueCTBO TaKOro
WHCTPYMEHTa, KaK HalHJbHHKH. BOJBIIMHCTBO
(GOpM HHCTPYMEHTA COXPAHHIOCh 10 HALIMX
AHEH, i



UETBEPTAfl YACTDH

PEMECJ0 H PEMECJEHHHEH

ri1ABA I
rOPOJICKUE 1 JEPEBEHCRUE KY3HEIDI

BypHbIfl POCT HPOH3BOAHTEJBHBIX CHI Y CJa-
BANCKHX TyemeH Bocrounofi Espombl B VI—
VIII BB. H. 5. 3apepiuuiacs B IX B. BO3HHKHO-
BeHHEM ApeBHepycckoro rocynapcrsa. Cesep-
Hple IJIeMeHa BOCTOUHBIX CJABSIH BO BTOPOH
nonoBuHe | ThiCcSueeTHss H. 3., BCTYNHB B
fleproj GBICTPOTO Pa3BHTHS CBOEH SKOHOMHKH,
KO BpeMeHH 00pa30BaHHs Kuesckoit Pycu 10-
rHAJH I0XKHBIE OOJIACTH.

Opyausi TIPOH3BOACTBA, fABJIAIONIHECsT Marte-
pHANbHOH OCHOBOH MDOH3BOJMTEMbHBIX  CHIL,
mpeTeplieyd 3HAUMTE/IBHBIC H3MEHEHH:. Oco-
GeHHO PE3KHil Iepe/ioM TNPOH3OLIEN B OPYIHSX
TpyAd W DPEMECJICHHOM HHCTPYMEHTE, H3rOTOB-
JIsleMBIX H3 JKeje3a H cranu. Vi3 uepHoro me-
Taljla B 3TOT IEPHOJ H3TOTOBJISLIHCH YHKE BCE
OCHOBHBIE BHJbl OpYIH# NPOU3BOIACTBA.

Ecau Mbl CpaBHHM OpDYJHsl TpyJa M MHCTPY-
MEHTBl C TIO3/IHENbSIKOBCKHX ropoauut Bouaro-
OKCKOT0 Mexkaypeubsi H DeJopyccKHX ropo-
num [—VII BB. H. 3. C pPaHHHM JipeBHEPYC-
CKHM HHBEHTAPEM, TO JIE'KO 3aMETHM pE3Koe
pasiuyHe Kak B caMOH HOMEHKIaType H3/e-
Auil, ux GopMe H KOHCTPYKILHH, TaK M B TeX-
HuKe ux uarorobjeHus. [losgBuiroCh MHOTO HO-
BLIX BHIOB OpPY/AMil H HHCTPYMeHTOB. B ceilb-
CKOXO3SIHCTBEHHBIX OPY/JHSX TPyAa NPOH30LIE
kopennoii nepesom. l[losiBujock opyaxe ma-
LIEHHOTO  3eMJIeJe/Hsl — COLUHHMK, HU3MCHHJIH
gopMy M KOHCTDPYKIHIO Cepll H Koca. B nepe-
BOOGPaBaTHIBAIOUIKX OPYAHSX TaKxKe MPOH30-
LUIO HM3MeHeHHe — TIOsIBHJACh HOBast GhopMa
Tonopa ¢ HAHGOJBLIMM KOI(QHHIHENTOM 1I0-
Je3HOTro [eHCTBHsL, HOBHIH BHIL cKoOesad, MO-
dBHJIaCh THJa, DPE3KO H3MEeHHJCH H paclliu-
PHJICSL HHCTPYMEHTAPHA DeMeC/eHHHKOB, CPelH
OpysXusi TOSIBHJIOCH MHOTO BHIOB BOEHHOTO

CHAPSIKEHHS, HEH3BECTHOTO elle B V—VI BB.
M BMecTe €O BCEM 3THM, €CT€CTBEHHO, HM3ME-
HHJAACh ¥ TEXHHKa MeTaJioo0pabaThiBalolIero
pemecaa.

B mccejOBaHHEX Hamu o6pasnax IX B.
(Capckoe ropoguuie, llckos, uacTHUHO Ilon-
60JIOTBEBCKHH  MOTHJbHMK) B KOJHUYECTBE
15 ok3. H B o6pasnax X B. (APYXHHHbIE Kyp-
raust, Hosropoz, Ilckos, ropojuila T'nasoe-
cKoro pafiona) B KojudecTBe 88 3K3. Mbl YK€
3acTaeM HOBble (DOPMBI OpPYIAHMH TpyZa, OPYy-
Musi M HHCTPYMEHTOB H  BBICOKODA3BHTYIY
TexHuKy Hx wuarortopieHms. O6pasuel ¢ Cap-
ckoro ropojviia u u3 IlckoBa, a Takxe U3
[Ton6Gos0TheBCKOr0 MOTHJIbLHHKA IIOKa3blBAIOT
HaM OYeHb DPAa3BHTYIO TEXHOJIOTHIO HX TIPOH3-
BoacTBa. TyT Mbl BCTpedaeM H COBEpIICHHYIO
cBApKy xkese3a W cTanu (HaBapKy H CBapKy
Je3BHl) M TeXHOJOTHIO TepMHYECKOH obpa-
GOTKH cTaln (3aKajKy C OTIIYCKOM).

I[lponecc 3apoXIeHHs pPeMecaa 10 obpa-
GoTKe JKeje3a W CTajH — OCHOBHOH OTPAaC/H
[pEeBHEPYCCKOl  MPOMBIIIJIEHHOCTH — OCTACTCH
MOKa elle HEeBBLISICHEHHBIM ', HO 1si Hac SICHO,
yTo 3TOT Mpollecc Nponcxogua He B X U He B
IX BB., a paHbule, HMEHHO B VII—VIII BB,
KOTOpBle B DYCCKOH HCTOPHM OCTAlOTCsi ELllE
OueHp TYMAHHBIMH H Ma/JOH3y4eHHBIMH. Kaue-
CTBEHHBIH CJBHT B TEXHHYECKOM CTpoe MaTe-
pHANbHOH KYJbTYphl H, B YaCTHOCTH, B TEX-
HUKe OOGpabOTKH MeTaJlIOB, MOr MPOHCXOAWTH
TOJBKO BO BpeMs BbiAEJCHHsi M3 OOLIMHbBI Pe-
MeCJEHHbIX «BO0JIbIIHX ceMeH», a 3aTem K HH-
JIMBHAYaJbHBIX MAacTePOB, KOIja peMecseHHad

1 Hag s3Toit OONBIIOH H CaMOCTOATEALHON TeMOR
apTop paboTaer B HaCTOsALlEe BpEMS.
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JNIeATeJIbHOCTh Y 3THX UYJEeHOB OOIIMHBI CTaHO-
BUTCSI OCHOBHBIM 3aHATHEM.

Ho 3To 6bln JHUIL INepBBIA 3TAll TEXHHYE-
CKOro rmporpecca, 60 B JOKJIaccoBoM oOO6lile-
CTBE OrpaHHYEHHOCTb NPOJAVKIHH, KOTOopasi He
BBIXOJHMJA JaJjbllle paMOK OOILHHBL, HE MOTJa
JIOBECTH pEeMEeCJIeHHYI0 CIelHaJH3aluHuio J0
KOHI[a M peMecJeHHHK He MOl CY3HTb CBOKO
Mpo(ecCHOHANBHYID TEeXHOJOTHIO TOJBKO M0
006paboTKu XKese3a.

[lepBoiii pemecsieHHHMK OGUIMHBI ObLLT eaHH-
CTBEHHBIM <«CIIELHAJHCTOM» H FBJAJICA YHH-
BepcaJibHBIM MacTepoM. MHOTOYHC/IeHHbIE 3T-
Horpa(HyeckHe IPHMepPHI MOBOPAT HaM O TOM,
YyTO, HalpuUMep, B ceBepHol MHuauuM KysHell
00bIYHO OBl MacTepoM Ha BCe PYKH !, HJIH Y
HerpoB KOHIo «OOBIKHOBEHHO KY3HEl[ H3TOTOB-
JIeT He TOJBKO Opyaus, OH oOpabarbiBaeT B
TO e BpeMs H JepeBO, M3rOTOBJfAeT yKpallle-
HUST W JparolleHHoCcTH» 2,  BCIoMHHM, KeM
TOJIBKO He ObLT «BeKOBEUHbIH KoBaTesb Mliama-
puteH». OH OB IJOTHHKOM, KOpabJecTpou-
TeJieM, OBEJTHPOM, CANOXKHHKOM, MODTHBIM H
VHHBepCaJbHBIM Ky3HelloM 3. PyCcckuit TepMHH
«KYy3HeIl» B [PEeBHOCTH, OUEBHAHO elle B J0-
KHEBCKHH TIEepHOMA, O3Ha4aJ peMeCJeHHHKa
BooOue. «KysHp», T. e. H37enHsA Ky3Hella B
JIpeBHEHIIMX pPYCCKHX TIHCbMEHHBIX MaMATHH-
Kax O3Hauaja HW3JeNHs M3 YepHOro, IBETHOTO
1 06J1aropOJHOT0 MeTaJjsa, U3 CTeKJ1a H JPYrHX
MaTepuasioB. «Baxuefinee ¥ papepHelilee u3
peMmeces,— nuiter bycmaeB,— Obl10  Ky3Heu-
noe. CJI0BO «KOBaTbh» O3HauasJo paboTy BOOO-
mwey *. OTcio1a CJ0BO «KOBBI» H «KOBapCTBO».
CioBo «KOBapcTBO» B 6oJsiee ADeBHEM 3Haye-
HMH HMMEJIO CMBICJ <«YMEHHEe», «pa3dyMHOCTb»,
«CMBIILIJIEHHOCTBY 5,

Bropoft sTam TexHHYECKOIo mporpecca H
Pa3BHTHS peMecsa TIPOHCXOAMJ BO BpeMdq 00-
Pa30BaHHA KJ1aCCOBOTO 00UIECTBA, KOTAA Y3KHE
pPaMKH OGUIMHHOIO cObITa CTaJH PacllHPATHC,
¥ Ky3Hell MOl 3aHSATbCH TOJbKO 00paboTKoH
Keje3a, U3rOTOBJAA JKeJe3Hble OpYIHs IIPOHU3-
BOJCTBA Ha Ooyiec MIHPOKUH PBIHOK.

MMeHHO B 3TOT TIepHOA, BpeMf «BCJIMUKHX
n3obperenuii» B apeBHe#t PycH, 6blH CO37aHbL

I'L. Beck. ¥Yx. cou., crp. 230.

2. Maes. La metallurgie..
gica, . IV, Lpz. 1930, crp. 84.

¥KameBama, M., 1933, crtp. 45, 90, 100 u ap.

+®, U. Bycmnaes. Hcroprueckde ouepkH pyc-
CKOlY HapOMHOH CJOBeCHOCTH M Hckycersa, T. [ CIlI6,
1861, cTp. 259.

5B. A. Pu6axos. Pemecino japeBHeH
M.—JI.,, Hsa-eo AH CCCP, 1948, cTp. 48b.

Lukenie. Ethnolo-

Pyca.

HOBBI€ BHABI OpPYAMA Tpyda, HHCTPYMEHTa H
HOBas TexHHKa o0OpalOTKH »xkeje3a M CTalH.
K crnoBy «kysHen», T. €. KOBaTelhL, JAena-
TeJb, KOTOpPOE yiKe He MOIJIo 0603HauaTh KOH-
KPETHOTO peMecJleHHHKa no ofpaboTKke rKejaesa
WJIH JPYruX MaTepHaloB, CTajM J00aBaATb
«Ky3Hell XKeJje3y», «Ky3Hel MeIH», <«Ky3Hell
cepefpy», «Ky3Hel 3JaTy». Jlulllb no3nHee,
KOrja HOBBIE peMecsa TOJYYHJIH CBOK COb-
CTBEHHYIO TEpMHHOJIOTHIO, 3a CJIOBOM KYy3Hell
COXPAHHIOCH MOHATHE, KaK KOBay Kese3a.

B cesepHnoit mosoce B VIII—IX BB. BO3HH-
KaloT I[0CeJeHUA HOBOI'O THIIA, B KOTODBIX
KUBYT ellte GoJblINe CeMbH, HO, Hapsay C3eM-
JeleNlheM, Y HEeKOTODHIX U3 HHUX BaXKHOH OT-
pPacabi0 XO35IHCTBa CTAHOBUTCA peMecso, N[Oo-
IYKIHS KOTOPOTO HAET He TOJBKO Ha 3aKas
coponuyelf, HO U Ha OoJsee WIHPOKHH COBIT.
[IpumepoM nonoBHBIX MOCeTeHHH, 3apojbllleH
ropoaos aBJsirorest Crapast Jlagora !, panHui
Ilckos 2, Capokoe ropoauine?, pannu#t [lo-
JIOUK * u Jap.

PeMecJeHHHKH 3THX MOCEJKOB, HMEHA COBIT
CBOEH NpoAYKUMM B Omauskaiillleli okpyre, Ha
OCHOBE TBICSYEVIETHEIO TEXHHYECKOrQ OIbITa
CO3/1aBaJH HOBYIO TEXHHKY, HOBBEIe (POPMHEI
OpyNHH INPOM3BOACTBA, CO3AaBaji MaTePHATb-
Hble TIPEATOCHIKY HOBOMY OYPHOMY I[O1beMY
IPOM3BOAXTENBHBIX CHJ Bocrounol Espormbi.

CJOXXHOCTb H CITeIU(PHUHOCTL TEeXHHYECKHX
npueMoB, 6oJblliasi TPYAOEMKOCTb Da3HO0D-
pa3ublx paboT U TAHHCTBEHHOCTb MeTaJjlTypri-
yecKkoro ¥ MeTas1oo6padaThBalOLIEro MPOH3-
BOJCTBA O4YeHb PaHO, OYEBHAHO YyiKe B TepBble
I€EPHO/IBI OBJIAJeHHS YesloBeKa keae3oM, 0060-
coGauBasu Jonefl, 3aHATHIX A00blyeit U oOpa-
BOTKOM ¥KeJge3a, Cpead JPyrHX UJeHOB poJo-
poro KoJgextuBa. Ho mnepsoe BpeMss MeTas-
JYPTH COBMellaayu padoTy IO [MPOH3BOACTBY
MeTa/wia H Iocjaenyiolleld ero obpaboTke ¢
OPYTHMH paBOTaMH TI0 peMecJeHHOMY IpOH3-
BOICTBY.

Pa3BuTHe [pOM3BOACTBA, KOTOpOE HayH-
HAeTCH «BCerja ¢ WU3MeHeHHH M DA3BHTHSI IPO-
H3BO/JHTEJbHBIX CHJ, MpexkIe BCcero — ¢ H3Me-
HEHHH M PAa3BUTHI OPYAMH I1DOM3BOACTBa» °

' B. U. Pasaounuxac, Crapas Jlagora. CA,
1. XII, cTp. 40.

2C. A Tapakaunopa. Oryer 0 packollkax B
IMckoe B 1948 r. Pyxkonuce B apxuBe HMHUMK.

3 1. H. @ nuur. Capckoe ropoauitie. Poctos, 1928.

¢ A H JlaynaHcki. ApXeosoriguol JOCABJEIHL.
[Ipaupr apxeosoriuxa#t wamicii, t. II, ctp. 172.

55U, Cranun. O IHATEKTHUECKOM H HCTOPHYE-
€KOM MaTepHaJjuaMe, cTp. 56.
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BO3pacTaHWE NOTPEOHOCTH B JKeJNE3HbIX Opy-
IUAX TpyJa M HHCTDYMEHTe, POCT BOCHHOH
TeXHMKH M OCOO6HHO [IPOH3BOACTBA OPYXHA,
YCIOXKHEHHE W YMHOXKEHHe OTHCTbHBIX BHIOB
WeNe3HbIX H3JeJUH M MOBBIIIEHHE TEXHUIECKHX
TpeGoBaHHH Ha Ky3HEUHYIO NMDPOAYKIHIO, a OT-
Clola H YCJIOKHEHHe Ky3HEUHOH TeXHOJOTHH,—
BCE 3TO IPHBOLHUT K TOMY, UTO Ky3HEUHO® IeJ]O
CTAHOBHTCS BaXKHOH OTpacybio B OOLIMHHOM
xo3stiicTBe, COpOAMYH OCBOOOXKAAKT KYy3HEIa
oT paGoTHl MO [JOOBLIBAHHIO THIIH, OAEXKID,
06yBH, H OH TpeBpallaeTcd B E€PBOrO pemec-
JIeHHUKa OOIMIHHBL, B 3TO e BpeMs Ky3HeIlbl
NpexpaliaoT 3aHHMAaTbCs IIPOM3BOACTBOM IKe-
Je3a, o0f3aHHOCTh MOOBIBAHHA KOTOPOTO Ie-
JIMKOM JIOXHTCS Ha METaJIJTypros.

JlanbHeflilee pa3BHTHE DPeMECJEHHOTO MPO-
U3BOJCTBA NPHBOAHT K YCOBEPIIEHCTBOBAHHIO
TeXHHKM M3TOTOBJCHHS IKENE3HBIX H3JeJHH,
MOBLILIEHHIO NPOU3BOJHUTENbLHOCTH Tpyaa. Ha-
yapUIHACS TpoLecc pasjesieHuss TPyAa U IIpo-
n3poacTeenHoll audypepernuanHy He OrpaHH-
YHBaeTCSL TOJBKO PacIpeAcseHHeM IPOH3BOJI-
CTBeHHHIX {yHKUUH, a ¢ HEH3OEXKHOCTBIO APO-
6UT CcaMyio OGIIHHY H paspymaer OOIIHHHBIA
ctpoii. KysHen cTaHOBUTCS TOBapOMPOH3BOAM-
TEJIeM.

Ho sTo suimb cxema, 60 Ha OMPOMHOH Tep-
putopud BocrouHoii EBpomnbi, B 'pasHBIX KOH-
KPETHBIX YCJIOBHSAX, MNO-PasHOMY U HE OJHO-
BPEMEHHO MPOHCXOAMJ IIPOIECC PA3BUTHA NPO-
H3BOJIHTENbHEIX CHJI, NPOLECC BbIAEJCHHS pe-
Mecja U Pa3BHTHSL €ro TEeXHHKH.

Hpesuioio Pych IX—X BB. MBI 3aCTaeM yxKe
Ha TakKOM 3Talle PAa3BUTHA NPOH3BOIHTEIbHBEIX
CWJI, H B YAaCTHOCTH MeTaUlyprudeckod HKys-
HeuHOH TEeXHHKH, TAE€ Ky3Hellbl yXe BbIIeJTH-
JHCh W3 CeJbCKOH OOIMHHB, OTIEJHJIHCH OT
MeTaJIyproB H NPeBPaTHIHCh B CaMOCTOR-
TeJIbHBIX PEMECJeHHHKOB, JKHBYIIUX B TOPOAAx
WX BOTUMHAX pYccKux Geonanos. [lanbHeii-
1lee PasBHTHE NPOM3BOAHTENIBHBIX CHJI, TOSB-
JleHHe HOBBLIX OPYIUH TpyAa, HHCTpyMeHTa H
OpYXHS YCJIOXKHAJIO KOBOYHYIO TeXHHKY, INO-
BHINIAJO KBAJTH(HKALHIO pPeMecieHHHKa U Ai(-
¢epennupoBano KysHeyroe pemecyo. ‘Cranu
HOABJATLCS OTAeJbHBIE Ky3HEeUHble CIeLHasb-
HOCTH O H3TOTOBJIEHHIO ONpeleJIeHHBbIX BHIOB
OpYIHH TPYyZa, OPYXHsi H HHCTPYMEHTA.

BaxueHAlUIdM BOMPOCOM HCTODHH SKOHOMHKH
npeBHell Pycu siBAsercs BBIICHEHHe XapakTe-
pa TOBapHBIX OTHOLIEHHI MeXHIy TOPOICKHMH
peMeCJIeHHHKAMH ¥ CeJIbCKHMH IIPOH3BOJHTE-
JISIMH, BbIICHEHYe NPOH3BOJACTBEHHOA JHbde-

PEMECJIO H PEMECJIEHHHHEH

pPEeHIMalHE MeXJy TOPOACKMMH H JepeBeH-
CKHMH Ky3Henamu, [Ipn Bcefl CKYOOCTH IIHCh-
MeHHBIX AAHHHIX O pemecle, BCJIEACTBHe HYEro
MBI He MOXKeM OKOHuYaTeJbHo (OPMYJHPOBATH
BHIBOAR! O COCTOSTHHH JPEBHEPYCCKOTo MeTal-
J006pabaTHIBAIONIET0 peMecsia, Mbl CUHTaeM
BCe XK€ BO3MOXHBIM pacCcMaTtpuBaTh 3Ty NPO-
GaeMy Ha 6ase Hallero MaccOBOT'O apXeoJo-
r'HYecKOT0 M TEXHOJIOTHYecKOro MaTepuasa.

TRe u Kak IpHOGperas APeBHEPYCCKHH 3€M-
Jefesel Cephbl © KOChl, HOXKH H HOXHHIHI, TO-
MOpHLl, CKOGEJH H TOMy MOAOOHBIE OPYIHS
TpyAa, JOLIEALINe A0 Hac B JAEPEBEHCKHX KYP-
razax? Kax HaM H3BeCTHO MO apXeoJlorHie-
CKHM MaTepHajaM, 3TOT HHBEHTapb B KDeCTh-
SHCKOM X03sicTBe apeBHe#l Pycu HMes OY€HbL
LIHPOKOe PaclIpOCTpaHeHHe.

PassocTopoHHEeE H3yUeHHe Ky3HEUHOH Tex-
HUKH JpeBHed Pycn Ha KOHKDETHBIX H3ISIHAX
PYCCKOTO peMecyia IOKa3ajo HaM H3YMHTeJb-
HYI0 TEXHOJIOI'HI0 M3TOTOBJICHHSI KaueCTBEHHBIX
H3JIeTHH M BBICOKO€ MacTepCTBO PEMEeCTSHHH-
KOB, BJANEBIIHX CJIOXKHBIME TEXHHYSCKUMM
NpHeMaMH.

B. A. PnifakoB, n3ydafd TeXHHKY H 3IKOHO-
MUKy JpeBHEPYCCKOrOo peMeaia, pacCMaTpH-
BaeT €ro mo IBYM pasnenaM: peMecyio Jepe-
BEHCKOE H peMecyo ropoackoe. Takoe nesieHue,
mo MueHmo D. A. Pri6axoBa, IOJI)KHO BBITE-
KaTb M3 CaMOTO apXeoJIOTHYECKOTO MaTepHaja,
KOTODBIH OObIUHO JEJHTCS Ha JAEPEBEHCKHH X
ropoackoil. «..MaccoBblli KypranHbli Mate-
pHaJl PA3iIMYHBIX PYCCKHX KHSXKECTB JaeT HaM
NPOLYKIHIO JepeBEHCKHX PEMeCIEeHHHKOB B Ta-
KOM KOJIMY4ECTBe, 4YTO IO3BOJIAET IIOCTPOHTH
OUEPK HCTODHH CIIEIIHAJIbHO OE€PEBEHCKOro pe-
Mecsa» !, Jlajiee uIeT aHAJH3 TEXHHKH H 3KO-
HOMHKH KY3HEUHOTO, IOBEJHPHOTO M TOHYAp-
Horo pemecya, «kotopele B X—XIII BB. BbIgE-
JUIHCh B CaMOCTOSITeNIbHBIE peMecia c pabo-
To# Ha 3aKas» 2

Peztomupyst o030p JepPEBEHCKOrO peMecia,
b. A. Pri6akoB mMpHXOAHT K BBHIBOAY, 4TO Ae-
pEeBEHCKOe rOHYapHOEe DEMEC]O OTIHYaJioCh OT
TOPOJICKOTO MeHblleH TINATEIbHOCTbIO OTIHEJNKH,
MEHBIIHM pasHooOGpasueM ($OopM H HOMEHKJa-
Typbl u3nenuit 3. JlepepBeHCKoe HOBEJHPHOE pe-
MecJIo, B OTVIHUHE OT TOPOJCKOrC, OTpaHH4YHBA-
JIOChb TOJIbKO TeXHHYeCKH MPHMHUTHBHBIMH IIpH-
eMaMy JIHTbS, KOBKH, YEKAHKH H BOJIOUEHHH *.

1'B. A, Put6axkos. Pemecno  gpesred PycH,
M.—JI., HUzg-so AH CCCP, 1948, cTp. 122.

2 Tam e, crp. 182

3 Tam xe, cTp. 432
* Tam e, crp. 161.
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JHepeBeHcKHe IOBEJUPHl COBEpIIEHHO He BJa-
JAeTH TAKMMH TE€XHHYeCKHMH TNpHeMaMH M BH-
AaMH paboT, KaK THCHEHHE M ILUTaMIIOBKA,
YepHEHHE H MO3IOTAa, MHKDYCTAUUs U (HJIH-
rpaHb, 3€PHb H 3MaJjib. DJEMESHTBl TEXHOJOTHH
Yy IEpeBEeHCKHX IOBEJHPOBR Obliu Ipybee, ueM
y ropoickux. B popmax M KOHCTPYKIWH YKpa-
IeHHHA B CHJIbHOH CTelleHH YYBCTBOBAJIACH TPa-
JHIMH NPeAUIeCTBYIONIHX 3IOX.

B Tperpelt wactH MBI NOKasanaH, uTO Bech
APEBHEPYCCKHH XeJe3HBIH HHBEHTAPb IO CBOHM
TEXHHUECKHM YCJIOBHSM [EJHTCS Ha KAUeCTBeH-
HHIH H OOBIYHBIA (HeKauecTBeHHbIR). M3rorTos-
JieHHe KAUeCTBEHHBIX H3AeJHH TpebGyeT ocoGoH
C/IOKHOCTH TEXHOJOTHH €O BCEBO3MOKHBIMH
MpHEMaMH — CBApKH KeJle3a H CTaJld, TePMH-
4eCKOH 0OpaGOTKH, UEeMEHTALHH, MasHHsS H T. 1.
TexHONMOTHA H3rOTOBJEHHST OOLIYHBIX KeJIes-
HEIX H3JEIHH OrpaHHYHBANACH JEMEHTaPHBIMHU
MpHEMaMH KY3HEUHOH KOBKH H CBapKH.

K uncny xauecrBeHHBHIX H3fesMit cpemu me-
PEBEHCKOTO  MHBEHTAps OTHOCATCS: CepIHl,
KOCHl, HOXKM, HOXHHIILI, TOTIOPHI, CKOOEJH, 10-
J0Ta, Pe3Ibl, KOMbS, CBepJia; ClOfa € OTHO-
CATCS BHUCAUHE H BPE3HLIE 3aMKH,

K uneny nekauwecTBeHHBIX H3menuii cpein
A€PEBEHCKOTO MHBEHTAPS OTHOCATCS: COILHHKH,
JeMexXH, uepecjla, OKOBKH JIOMAT, MOTHITH,
NOAMATHHKH H OCH JKeDHOBOB, MEIOPE3KH, JIpe-
BOJIa3Hble INMILI, 0arpel, KPIOYKH, TBO3IH, CKO-
OBl 3aKJMenkH, Iafion, npofoH, KpecaJja, CKO-
BODOIE!, 4YaNenbHHKH, KOYeLHIKH, KOTJbI, Pyy-
KM, YIIKH H OOpyuH OT Bejlep, KpIOUKH,
INeKOJIAR], KOJIbIlA, CBETIBI, KIIOUYH K JePeBsH-
HHM 3anopaM, TOAKOBBI, yAHJAa, GyJaBKH
H T. I, Bcero GoJlee 40 BHEOB.

Ecm MbI cpaBHHM ropomckme (T. e. Haxo-
JMMBIE B rOpOJax M HAa TOPORHMLIAX) M Jepe-
BEHCKHe (T. €. HaXOJMMble B JI€PEBEHOKHX Kyp-
raHax) NepeYHC/ICHHBIE BHIIE KayeCTBEHHbIC
H3JIeANsl, TO Mbl OOHADYXKHM KaK OfHoOGpa-
3He MX (OPM U KOHCTPYKIIME, TaK ¥ OXHHAKOBO
CJIOXHYK TEXHHKY HX H3roToBjeHHs, Huxe
Mbl mpuBOAMM Taba. 10, B XoTOpOH CpaBHU-
BAEM TEXHOJIOTHYECKHE 3JIEMEHThI M3rOTOBJIE-
HAsl TOPOACKHX M LEPeBEHCKHX (0 MecTy Ha-
XOJKH) KauyecTBEHHBIX H3flesind. B cpaBHeHHe
BOLWVIM TOJNIbKO H3JEJHS M3 UMCJa MCCJIef0BaH-
HBIX HaMH W HadIEHHHIX KaK B TOPOJE, Taxk H
B JIePEBEHCKHX KYypranax. DTO — HOXH, HOXK-
HHIBI, TOMOPHI, NOJIOTA, CEPINEl, KOCHI, KOIbS,
peslbl, TecJaa, 3aMKH M KJIOUH,

CpaBHeHHE  KOHCTPYKTHBHHIX  3JEMEHTOB
STHX H3JENHR ¥ TEXHOJOTHUYECKHX [DHEMOB HX

H3TOTOBJIEHHSI NOKAa3bIBalOT HaM, UTO peMecJeH-
HHKH, W3TOTOBJISBIUHE KaK TOPOACKOH, Tak H
JAEePEBEHCKHH KayeCTBeHHBIH CTaJIbHOH HHBeH-
Tapb, B OMTHHAKOBOH CTell€HH BJANENH TEXHH-
KOH CBOEro NpoOHM3BOACTBA, KOTOpas TpeGoBaia
ClenHa H3uPOBaHHbIX HABBIKOB B H3TOTOBJIE-
HHH TeX HIM HHBIX (GOpM H KOHCTPYKHHMH,
6o/IBLIOrO ONbITA NPH TEPMHUYECKOH 06paboTke
ONpENEJEHHOrO BHAA M3JAeIHH  (HalpuMep,
y HOXa — DEXHM OIHH, Yy TOUOpa — YK€ ApY-
rof, a y KOCbl — TpeTHH) M OKOHUYATeJbHOM
€r0 OTJEJKH,

IIpoH3BOACTBO mEpEUHCNEHHBIX KA4eCTBeH-
HBIX H3JEJHH, KaK H MHOTMX JPYTHX, HE BO-
wenmux B rada. 10, TpeGoBano Takoll TexHO-
JIOTHH, KOTODOH MOT BJAJeTh TOJBKO CIeIMa-
JU3HPOBAaHHBIA Ky3Hen !. He HyxuHo 3a6nIBath,
YTO MBI HMeeM OT apeBHel Pycu 6onee 150 Bu-
AOB JKeJEe3HBIX M CTAJbHHIX NIPEIMETOB, KaXK-
ABIH M3 KOTOPHIX B CBOIO OUEpEldb HMeJ IO
HECKOJIbKO GopM H pa3MepoB. M3roropieHnue
TaKOTO MHOTOOGpa3HOro 1o ¢opMe W KauecTBY
MHBEHTapsl Ja)ke B JepeBHe, Ie OH OLLT He-
CKOJIBKO MAJIOUHCIICHHEE, COBEPINEHHO HCKIIO-
9aJ10 Ky3Hella-yHHBEDCasa, KOTODHIA C COOT-
BETCTBYIOLIHM KAYeCTBOM MOT Gbl H3TOTOBJISTbL
PBO31H, TOQKOBBI, IEMH, HOXH, CEPIIbl H KOCHI.
TyT Gbl1 HEOGXOAMM CleLHANTH3UPOBANHLIA pe-
MeCJICHHHUK, 0COGEHHO NPH H3TOTOBJIEHHH Kave-
CTBEHHBIX H3IeJHH.

B Bume npumepa coosnefiinell TEXHHKH w3-
TOTOBJIEHHS KaUeCTBEHHOTO H3JEJHS MBI NpPH-
BCIEM TEXHOJIOTHIO KOCHI, HalineHHO# B Kyp-
rave Ne O y gmep. Cucra m3  packonox
JI. K. HpanoBckoro 2, Koca oGsmHuoro ceBep-
HOTO THIIA HMeJa MHODOCJIOHHOE CTaJbHOE Jie3-
BHE, TepMHUECKH oO6paGoranHoe. CrpykTypa

CTAJBbHOIO JIE3BUS — MAPTEHCHT H TPOOCTHT.

CJIOXXHOCTb H3TOTOBJIEHHSI CBADHOrO XJIHHKA
KOChHI, pJuHa Koroporo Gosee 600 MM, nourtw
HUYEM HE OTJIHYAeTCH OT H3TOTOBJCHHS KJIMHKA
Meua. Takylo KOCy JepeBeHCKHE KysHel[-yHH-
BepcaJl U3TOTOBHTb He Mor. He MHODHM Jerge
ObIIO H H3TOTOBJIEHHE CEPIIOB.

Takum o6pasoM, MBI MOTJIH 6Bl CHENATh BHI-
BOZ, 4TO CPEIH NEePEBEHCKHX peMeCIeHHHKOB,
KpOM€ TOHYAaDOB M IOBEJHPOB, NOJNIKHBI OBLIH
ObITB  BBICOKOKBAVIM(HUIMPOBAHHEIE CIIETH A He
3HDOBAHHbIE KY3HELbl-peMeCJeHHHKU [0 H3Io-
TOBJIEHHIO ONPENENEHHBIX KAYSCTBEHHEIX BHIOB
ODyMHH TPYAA, WHCTPYMEHTa H oOpYXHs. Ho

1 O cnenmanmsamyu apeBREpycCKHX KY3HELOB Mui
6ynem mompoGHee TOBODHTL HEXe.
2JI. K. HBaunosckuh ¥k cou., cTp. 98.
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PEMECJIO H PEMECJEHHHHH

Bcero McciegoBaHo . . . ..
Mnorocnoinas cBapka .rlesmm .
Hapapka CTaJbHBIX Ne3BHH . .
LleapHOCTanbHNE JAE3BHA . . .
l[lagnble Meabpio . . . ..

BuTouka H3jelHH Ha TOUHIBHBIX Kpyrax

[lo TeXHHYECKHM YCJOBMSM HM3JeAns He-
o6xoauMa TepMHueckas o6paboTKa .

Tabaunma 10

Bcero TepMHueckH oGpaboTalo .

U3 nax | 3akanka ..

TOrAa HEIOHSTHO, IIoYEeMY HX TOBADHIIH [0
peMecJy, I0BeJIUPEl ¥ TOHYapPBI, TaK OTCTaJH B
CBOEH TEXHHKE TIPOM3BOACTBA OT TOPOACKHX.
A ropoxckue IOBEJIMDEH, KaK HCUePIbIBaolle
nokaszan b. A. PuifakoB, <JaBHIHCh CBOeH
BHPTYO3HOH pafoToH He TOJbKO B PYCCKHX
ropojax, HO H [aleKo 3a I[pelelaMM CBOeH
POIUHBI

KadecrBenHble cTajbHble OpyAua TpYyAQ,
MHOTHE HHCTPYMEHTHl U OpyXHe JAPEBHEPYC-
CKHH CMepj MoJaydas OT TOPOACKOro CIenHasH-
3UpOBaHHOro peMecjeHHMKa. Ha nomaio xe ne-
PEBEHCKOro Ky3Hella NPHXOAMNOCH OoJblloe
KOJIMUECTBO  JKEJIE3HBIX  H3NEJHH (6ogee
40 BUIOB), B H3MOTOBJIEHHM KOTODLIX TpeOoBa-
Jach JIMIIb OUeHb IpocTas Ky3HeuHas KOBKa
H CBapka. -

Kax usBecTHO, «repBoii (opmMOH IPOMBILI-
JEHHOCTH, OTPBIBA€MOH OT IaTpHapxajbHOrO
3eMJIEIEIUS, ABJSETCS PEMECao, T. €. MPOH3-
BOJACTBO H3JeJIHH MO 3aKasy mnorpeburensa» 2.
ITOT Tpolecc OO6LIECTBEHHOTO  pasjevieHHst
TpPyZa NPHBOAHT K 00pa3oBaHHIO TOpOAA Kak
LleHTpa TOBApHOTO Hpou3BoiacTBa. Taxk xe, Kak
H B JPYTHX CTpaHax EBPONEHCKOro cpejHeBe-
KOBbsI, B ApeBHe#l Pycu ropoma moABaaoTcd B
KoHie I ToicAyeseTHda H, 3., B IX—X BB.

Bo3HMKHOBEHHE  JDEBHEPYCCKOIO  Topoad,
Kak M ropoja B 3anafanoit Espomne, npexae
BCEro 00YC/IOBIHBANOCH MOTPEGHOCTBIO Cellb-
CKOTO HaCeJeHUd B PeMeCJeHHOH MNPOAYKLHUH.
Unen-goppecnonnent Akagemun Hayk CCCP
M. H. TuxoMHpOB yKasblBaer, 4ro ropona B
apeBHe#t Pycu B mepByilo ouepeln BO3HUKAIOT
TaM, IJe Pa3BHBAETCH CeJbCKOE XO3SHCTBO H
peMmecyio. «PasBuTHe pemecsa MPUBOAWIO K
CO3LaHKI0 TOPOJCKHX TocafoB.. Ecan 6ol HE

' B. A. Pei6akos Pemewio nxapesseii Pych.
M.—JI., Usg-so AH CCCP, 1948, crp. 522,

2B U MAenun Cou., T III, crp. 285—286.

\ 3akaixa c OTHVCKOM

lopoacko# IepeBeHCKHHA
HHBEHTAaPhb HHBEHT2Pb
105 76
13 8
33 39
18 21
6 3
13 8
84 68
76 63
26 19
o0 44

6bL10 TIOCTOSIHHONO CIpoca Ha PCMEC/CHHbIE
M3jleSiHs B COCeJHEH OKpyre, NOPOJCKOH Io-
cajl He Mor 6bl pas3BHBaTbCA» !,

Akanemuxk b. JI. I'pekoBs, pasmenss 3TO IO-
goxennwe M. H. Tuxomuposa, pobaBJser:
«CIpoc CeJIbCKOIO HaceJeHHs Ha POMeC/eH-
HYI0 MPOAYKIHIO OO0yCJIOBIHBAET HOHBJIEHHE
roponcxono mocajga». W panee: «.fa Xouy

..II0Ka3aTb, UTO JOKHeBCKadA Pychb HanonHJIaCb
HAa TaKOM ypOBHe OOUIECTBEHHOTO pa3BHTHA,
yTO NOABJEHHe¢ TOpoAa, Kak CpeLoTOUHs pe-
MéecJa M TOProBJM, & HHOTAA H aJMHHHCTpa-
THUBHOTO IlGHTpa, OBbLJIO BIIOJIHE 3aKOHOMEp-
HBIM>» 2,

O ToM, 49TO CHPOC CeJbCKOIO HacCeJE€HHA Ha
pEMEeC/IeHHYI0 NIPOAYKLHIO TopoJoB GblI OMeHb
foabliMM H GecrIpepbiBHO BO3DPACTal, HaM ro-
BODHT OBICTPBEI POCT IPEBHEPYCCKHX TOPOJIOB.
K cepenune XIII B. koauuecTBO TOPOAOB HC-
YUCAANOCh HECKOJbKHMH COTHSIMH 3,

TlepBHIMU peMecsieHHHKaMH, IOPbIBaIOLIHMHA
C 3eMIEeACJMEM H OTISJSIMHUMHCT OT CEMb-
CKOIl OOGIIMHBEL, Y BCEX HAPOMOB BCerda OblIH
kysHens. «OJHHM H3 CaMBIX PacOpOCTpaHEH-
HEIX BHJOB DEMECJEHHOTO NPOU3BOACTBA OBLIO
Ky3HEUHOE [OeJ0»,— MHUIIET O TOPOJACKOM pe-
mecae M. H. TuxomupoB *. Pycckue JIETONHCH
M APYTHE MHCbMEHHbIe HCTOUHHKH, HHOT/AA KOC-
BEHHO VIIOMHHasi peMecjeHHble CIelHaibHOCTH,
HA3bIBAIOT Ky3HeIla W Ky3Helld »Xeje3a B He-

CKOJIbKO pa3 Mallle, 4eM BCe NpOYHe, BMECTe
B3SIThle peMecJia.
PemecnenHukH 1o o6paboTke Kenesa H

CTaj/M, KaK H JpYyrue peMeCJIEHHUKH TOpoa-

JlpeBHEpYyCCKHe TOpOGA.

1949,

!'M. H TuxoMHDOB.
M., 1946, crp. 39.

2pb. O. T'pexkos.
cTp. 98, 100.

M. H TuxoMHpOB. YK. CO4.,

4 Tam xe, crp. 128.

Kuesckass Pycb. M,

cTp. 24.
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CKOr0 I0Caja, CBOE pPeMECSTO CHEJali OCHOB-
HBIM CPEeACTBOM TOJYUeHHs KH3HEHHbIX 6Jar.
[Tumy, omexny, ofyBb H IDYyTHe Marmepuab-
HHle 0Jlara peMec/oeHHHK JOJIKEH TIIOKyNaTh,
T. €. OOMeHNBATh Ha TIPOOVKIHIO CBOero pe-
Mecsaa. JTO NPHBOJAHT X TOMY, 4TO B roponax
BO3HHKaeT CNPOC HA CeJbCKYI0 TIPOJIYKIIHIO H
IpeXxJe BCETO HA TIPOAYKTH TIHTaHUs. [lpes-
HEPYCCKHH ropoJCcKo#l Topr, nmoapo6Ho u3zobpa-
wenuplfi Pycckolt Tlpaspo#i m Kuepo-Tleuep-
CKHM [IaTEPUKOM, [IPeICTABRJSCT OKHBJIEHHO®
MECTO B TOpofe, TIe MOXHO KYIHTh pPOXKb,
HINEHHIy, [IPOCo, OBec, OBOIUM, pLIGY, MscCo,
MOJIOKO, CBHIp, MacJio, MeyeHblt Xje6 U MHOTOe
Apyroe., DTH TOBapbl OT HX MPOHU3BOIUTENS —
PYCCKOTO KPeCTbSHHHA -— HA TOpPr MOINIH I10-
Macte MO JABYM KaHasaM. Bo-mepBhix, depes
peonana, KOTOPBIH TyTeM BHEIKOHOMHYECKOTO
NPUHYXKAEHHS ITOJYYaa B BHAE HATYPaJbHOTO
00poKa ¢ 3aBHCHMOTO CMepJa ero MpOAYKLHIO,
a sateM Tmpogasan Ha Topry. Ho »3to He
MOTJIO ObITb OOILIHM TIPABHIOM, TAK Kak ¢eo-
Nany-BOTYHHHHUKY HEOOXONHMO ObUIO KOPMHTB
MHOTOUHCJIEHHYIO 4YeJIsib, KOTOopas He XOAuiaa
3a IJYyroM, He maxana semJjio. Bo-BTOphIX, 1o
JUHHH CBOGOAHOTO oOMeHa MEeXKIY CMEDIOM H
FOPOACKHM DEeMeCJIeHHHKOM. 3IT0 06Jeryanoch
TeM, YTO CBOOOIHBIH KDECTbSAHHH MPeACTaBJIsLI
GIlé OCHOBHYIO MacCy CeJbCKOI'o HaceJeHds
scell Pycu. «He cneayer 3a6uBaTh,— MOHILIET
akanemuk b. JI. T'pekoB,—uro orpomuas
Macca CeJbCKOTO HaceJeHHS B 3TO BpeMd
(. e. B IX—XII BB.— 5. K.) eute He wucns-
Tafla 3ToR ydactu (T. e. (eonanabHOrO 3axpe-
noitenust.— b. K.) u mpoposkaia »XUTh CBO-
601HO mOA SalUTOH CBOMX OOIIMH» ! miard
rocyfapcTBy MNOABIMHYIO, HJIH WHauye IOpalb-
HYIO, BH€L60JII)HJYIO Nofath U Hecsl pPAN TMOBHH -
gocreft.

Kako#t ke 3KBHBaJEHT 3a CBOIO MPOAYKIHIO
MoJIyyas CMepf OT rOPOACKOr0 peMecJeHHHKA?
B namel apxeojiOTHYeCKOH JHTepaType CYH-
TaloT, YTO €JHHCTBEHHBIMH TOPOJACKHMH Be-
nlaMH B JEPEBEHCKOM HHBEHTape SIBJSIOTCA
CTEKJISHHble W CepAOJHKOBble OyChl, TVIHHAHBIE
MHCaHKH, Pa3HOOOpa3Hble TOABECKH, KPECTHKH
C 3Malbio ¥ mudepHble npscauna. [locneanue
ABJIAJIHCH B CBOKO Ouepelb NPOAYKIHeH ONATh
Ke JeDPeBeHCKHX DeMeCJeHHHKOB (MAThb ceJe-
HHI B pabioHe 3ajeraHHs MHdepa O6JH3
Ospyua), cGeiBaemMold 1o Bceli Pycm uepes
TOPOACKOH TOPr HJH OpPOASIUHX TOPrOBLEB.

'5. 1. Tpekos. Kpectbsine Ha Pycu. M., 1946,
crp. 82

13 Martepuasn no apxeosornn, sbim. 32

EcsqiM MBI 3THM OTDaHHYUMCS, TO yMecTHo Oy-
JeT 3ajJaTb HaM BONpPOC: HEYXKeJIH PYCCKHH
KPECTbSIHHH KODMHJI MOCaJCKHX PEMeCcJCHHH-
KOB 3a CTeKJsHHble OYCbl, KPECTHKH C 3IMAJbIO
1 mubepHble npscauna? Heyxkend TOBapHBIE
OTHOLIEHHST MeXIy TOpOJoM ¥ JepeBHeH
CTPOMJINCL Ha 3To# npoaykuuu? Jlaa Koro
JK€  BBICOKOKBaNH(HIHPOBaHHBle  pPeMeCJeH-
HHKH MHOTOYHCJIEHHBIX TopoaoB (a ux B XIII B.
OBIIO He MeHee TPEXCOT) H3TOTOBJJIH CBOIO
MPOAYKUHIO, H B YaCTHOCTH, AOBOJIbHO 3HAYM-
TeNbHaA TPyIlla PeMeCJEeHHHKOB Io 06pasoT-
ke xejesa H craau? Ham kaxercs, uro OT-
BeT BbITeKaer caM co6oio. lopoiackue pemec-
JEHHHKH OOJBIIYI0O YacTb CBOeH MPOAYKIHH
COLIBAJIH B JepeBHIO, KpecTbAHHHY. OcTalb-
Hasl yacTh PaCXOAHJIACh CPeNH XKuTejqed (He
TOJIbKO PEMECJIEeHHUKOR W TOPTOBIEB) CBOETO
H COCeIHero ropoja.

OaHO M3 OCHOBHBIX MECT CpelH NPOIYKIUHH,
yXOfsIell Ha AepeBeHCKUH DHIHOK, 3aHUMAaTH
KauecTBeHHEIE CTa/bHbBIE OpYAus Tpyla, HH-
CTPYMEHTHl U opyxkHe. M3BecTHBIE HaM CTaJb-
Hble 3aKaJeHHble opYIHs TpyAa (KOChHl, cep-
MBI, HOXKH, HOXKHHIBI, TONODBI, CKOGemH), HH-
CTPYMEHTHI (pe3lbl, CBepJia), opyxue (KOMbs)
H 3aMKH H3 [€PEeBEHCKHX KypraHoB B OCHOB-
HOM Macce OblIM CHEJaHbl TOPOACKHMH Clie-
[HAJH3HPOBAHHBIMH  Ky3HellaMH-DEeMeCJIEHHH-
KaMH.

ADXeoJIONHUECKHM {IPHMePOM HaM MOXeT
cIyxuTb PalikoBenkass Ky3HHIA, B KOTOPOH
GbLTH Ha#JeHbl Cepnbl CBA3KaMH, MO BOCEMb
CepIoB,— NPOH3BOACTBO, SBHO pacCUYHTAHHOS
Ha npojaxy B Omnmxaiimelt okpyre. IlpaBaa,
PaiixoBenkoe ropojJHlle elle He ropoj B MOJ-
HOM CMBblCJe  CJIOBa;  3TO — NOTPAaHHYHBIA
MOCENIOK,. TAPHH30H KOTOPOTrO 3aHMMAeTCs pe-
MECJOM, pacCYHTAHHBIM Ha IITHPOKHH COBIT
cBoell mpoAyKIMH. EciH Obl JEpPEBEHCKHE Ky3-
Heunbl B oxpyre PafixoBenxoro ropoauila H3ro-
TOBJSLIH CaMH Cephbl, TO [JS KOTO MOTJIH
NPeJAHA3HAYAThCST CEPITB], H3rOTOBJICHHBIE Dai-
KOBEIIKHM Ky3HeloM (HX Ha Iopoauile HaH-
gero 113 wryk)? U xapakrepHo ellle TO, 4TO
B KY3HHIIE H3TOTOBJISIUCH H€ KPIOUKH, TBO3AH,
CKOBODOABI, CKOGHl W T. M. KEJE3HbIH HHBEH-
Tapb, 2 UMEHHO CT aJl b H bl € CEDPIHL

bes3vycaoBHO, YTO CPEH AEPEBEHCKHX DeMec-
JeHHHKOB B npeBHed Pycu cyiectBoBaian H
KY3HEIbl, HO OHHM, BCPOSTHEE BCEro, SBJSIHACH
yYHHBepCalaMH W, YIOTpeOJasis BblpaxkeHHe
XVI B, «genanu BCAKOE KY3HHYHOE dYepHOe
Jeo», T. €. H3TOTOBJIAJAM H DEeMOHTHPOBAJNA
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MHOTOUHCJICHHBIN JKeNe3HHH WHBEHTapb Je-
peBHHM (KaK MBI BMIRJH, OH COCTaBJIAI poJsiee
40 Buaos). He wuckmoueHa TakXe BO3MOXK-
HOCTb, UTO HEKOTOpble [€DeBEHCKHEe Ky3Helbl
WHOTZA H3COTOBJTJIH H KadeCTBeHHBIE ODPYyIHsH
Tpyaa. Ho 3To 1Js ApeBHEPYCCKOH [epeBHH
He GBUIO ABJIEHHEM OOBLIUHBIM. _

Hrak, mpeBHepycckoe MeTannoobpaGaTbiBa-
jollee peEMeCIo B CBOeH [JIaBHOH OTpaciH,
MPOH3BOJACTBE KaueCTBEHHBIX CTAJbHBIX H3Je-
JuH, BHICTYMaeT Mepel HaMH Kak peMecio
ropojICcKoe, {iocajicKoe, paboTatoilee Ha IUMPO-
KMH COBIT CBOEH MpOAYXUHMH B OJHIKaNIIKAX
cerax ¥ AepeBHax. [losTomy Haxoaumble HaAMH
B JepPeBeHCKHX Kypramax H B TOPOJCKHX
CJIOSIX CTaJibHble OPYIHS TPYAA, HHCTPYMEHTDI
M OpyXHe MMeloT abCONIOTHO OXHHAKOBbLIC
(OpPMBI, KOHCTPYKIHIO, a TJiaBHOe CIelHaNINn3HU-
POBAHHYIO, TOHKO pa3paloTaHHYIo TeXHOJOTHIO
MX M3TOTOBJEHHUS.

H Toabko MMOTOMY, UTO IOBEJHPHBIE H3NeJLaA |

B NOJABJIAICNIIEH Macce H3TOTOBJIAJIHCH ACpe-
BEHCKHMH peMeCJIeHHHKAaMH, CObIT KOTOpHIX
OTPAHHYMBAJCS COCETHHMH JlepeBHAMH H HE
npoctupajcss panee 10—I15 &M, OHHM pPe3KO
OTMHYAJIHCh OT TFOPOACKHX No (opme u Tex-
HUKE H3TrOTOBJIECHHS,

UmMenyuch peMecqeHHHKH H B KDYIHbIX KHS-
KECKHX M OO0spCKHX ycaabbax HaH OOJbIIHX
cenax mpu HuX. Eciu copobomnble rOPOACKUE
peMecqeHHUKN pafoTand Ha PBIHOK, TO BOT-
YHHHDbIE PEMECJEHHHKH — XOJIONbI, 3aBHCeBIIke
OT KHs3eH M Oosip, paforaju IO 3aKasy Ha
CBOMX Troclof. KHsXKeCKHe peMeC/eHHHKY,
KpoMe 0OCAYKHUBAHHS KHAXECKOIO XO3AHCTBA,
T. €. POM3BOJACTBA OPYIMH TpYyAa, H3rOTOB-
JSA B GOJIBIIIOM 'KOJHYECTBE TpPeAMeThl poc-
Kolllu U opyxkue. Ilo cBoeMy TEXHHUECKOMY
YPOBHIO BOTUHHHOE pPEMECJIO He OTJIHYaNoCh
OT CBOBONHOIO TOPOJACKOTO!, a HBeJUpHOe
feso OBLIO Pa3BHTO, BEPOATHO, BB, 4YeM
y MOCaACKHX PEMeC/IeHHHKOB,

riai4BA 11
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Bonbliloe pasHooOpa3ne BUAOB H (opM OpYy-
IMH TpyZa, OpPyXHA M HHCTPYME€HTa, JOMaml-
Hell yTBapu H CJIOXKHOCTb TEXHMKH 00DabOTKHM
CTAJbHBIX KAaYeCTBEHHBIX U3JeNHH, H, HaKOHel,
MACCOBLIH CIPOC Ha PsLA H3ACJIHH ILIHPOKOTO
noTpebaeH’ss AOJMKHBL ObUIH BbIZBAThH CIelHa-
JIM3AUMI0 TOPOACKHX KYy3HeIOoB MO IPOU3BOA-
CTBY OTHENbHBIX BMAOB HX mpoxykuuu. Co-
¢TaBJleHHe MOJHOTO CIIHCKA CHeIHaJbHOCTEH
FOPOJCKHX PeMeCTeHHHKOB-METaNJIHCTOB — 34a-
Jaya AOBOJIBHO TPYAHAA.

[Tncemennnle namsmaukas XI—XII BB, u3
pPEMEC/ICHHBIX — CIeTHAJbHOCTEH, CBSA3AHHBIX C
0o0paboTKON Keje3a, YIOMHHAIOT TOJIBKO KY3-
HOla. DTOT TEPMHUH CKOopee 0003HAUaN TOJBKO
OTpacib pPeMeCJeHHOH CreNHaIH3alliy, deM
KOHKPETHYIO CIeIMailbHOCTh — peMeC/IeHHHKa.
Ot XIII B. g0 Hac yxKe JOLLIO yIOMHHaHHe
0 JABYX Y3KHX CMEMHaNbHOCTAX, CBSA3aHHBIX €
o6paBoTKOll Kejdesa W cTaam: or 1228 T.
«Mukudopa luthuka» ! g or 1262 r. «jlkoB
T'Bo3mouHMK» 2. OTcyTcTBHe OOJiee TNOJIHBIX H
pPaHHMX YKa3aHHH Ha OT[eJIbHble CNECHATIBHO-
CTH B Ky3HEUHOM Jesle OODBSICHSIETCH TOJBKO

1 TICPJL, r. 111, crp. 50.
2 TICPJI, t. X, crp. 143.

CKYIHOCTBIO M CJ1y4aHHOCTbIO HALIHX MHCbMEH-
HBIX cBuaerenbeTB, JlJisi BhIACHEHHsT 3THX CIe-
IIHAJbHOCTE HaM OCTaeTCg TOJBKO . apPXeoJo-
THYECKHH MaTepHaJ.

[Ipn cocTaBJecHMH CIIMCKA CHeUManbHOCTeH
FOPOJACKHX MacTeDOB Mbl MOJIKHBI YHHTHIBATD,
YTO CcpeJHeBEKOBbIH DeMeCJeHHHK CBOIO Mpo-
AYKIIHIO M3TOTOBJSJ €aM, ¢ [OMOLIbI0 MOAMa-
CTEPbeB M YUYE€HHKOB, BO BCeX €€ CTalusx, ¢
Hayajia 10 KoHIa. PasjgeneHuss Tpyla Mo Ofe-
panusiM He Oblo (3aPOXKIanoch TOJBKO KO-
ONEPHPOBAHHE B IIPOM3BOACTBE CJIOKHBIX H3-
nenuil, HATIpUMep, MeueH ¢ HOXKHaMH, ILLIe-
MOB, HEKOTOPbIX H3JeNHH B 3MajbepHOM [ce
M T.0.). «.Kaxnaplf, XKenaBiuit cTaTh MacTe-
pOM, HOJXE€H Obl1 BlaleTb BCeMM TaHHaMH
cBoero pemecisas 2. Bhille Mbl BHaedH (TpeThs
yacTh), KaKOT'O MHOTO0OOpas3us TeXHOJIOTHYe-
CKMX Olepamnyil, ClenHalu3upOBaHHOINO HH-
CTPYMeHTa M Da3HOOOPA3HBIX MPHCIOCOOMEHNH
TpeboBaJIM Te WIM HHBbE H3IENHA JpEBHEpYC-
ckoro Kysuena. IlostoMmy Kyanen, He Oynyus

!'5. A. PumGakoB. Pemecno napesnejt Pycu.
M.—JI., Hap-so AH CCCP, 1948, crp. 496.

2 Apxus K. Mapkca u ®. Durenbca, ki 1, 1924,
cTp. 235—236.
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B CHJ4X CTaTh BBICOKOKBANH(MHUUYPOBAHHBLIM
YHUBEDPCAJOM-BHPTYO30M, BJAJCIOLIHM 60Jb-
MM KOJIHYECTBOM HHCTPYMEHTOB M IIPHCIIO-
COGJIEHHH, H3POTOBAATH BCE, OT TIBO3AS [0
KOCbl H MeHa, UTO COBEPIICHHG HCKAKYAETCS,
JOJIKeH OblI MJIH «BAAJETh BCEMM TalHaMH»
M3MOTOBJIEHHS OTIEJbHBIX BaXKHbIX BHIOB Ka-
YECTBCHHBIX HBIEJHH MMM [eJaTb OOBIYHBIC
H3ICIHA.

O ToM, uto B npesueii Pycu nuddepennna-
UHA peMecja JOCTHIJIA Y3KOH MPOU3BOJICTBEH-
HOH CIleUHaJIM3alHH, KPOMe <«TBO3LOUHHKA» H
«IIXTHHKA», HAM rOBODPAT IIHCbMEHHbE YIIOMH-
HaHHA 06 Y3KOH CICUMATH3ALUM B JPYTHX pe-
mecsiax. Ot XIII B. coxpaHmmuch ymoMuHamus
O JYYHHKaX, TYJbHHKAX, CEMEJbHHKAX, OIOH-
HMEAX, HKOHHHKaxX. Bce ykasaHHBlE cremHasib-
HOCTH SABJSIIOTCS NOBOJBHO Y3KHMH (@podec-
CHSIMH. _

CneuuanbHOCTH  Ky3HELOB CBoe HasBaHHe
MONYYHIH OT TeX IPeAMETOB, KOTOPble OHH
TJIABHBIM 00pa3soM H3DOTOBJISJH. _

HpeBusiga Pycb, Ccyad TOJbKO MHO. apXeoJo-
THYECKHM MaTepHasaM, 3HaJja 6GoJee 150 or-
JEeJbHbIX BHIOB M3IEJHH M3 XKeJe3a M CTalH.
Ham wsBecTHBI M3 wHcja opyauil  Tpyaa
23 Bupma, opyxua — 15 BHI0B, HHCTDYMEH-
Ta — 46 BHJOB, KOHCKOH cOpyu — 10 BHIOB,

JoOMallHed yTBapu W NpenMeroB oO6HXOZA —

35 BHEOB M NPHHAIJEXHOCTCH KOCTIOMa H
yKpameHui — 19 BHIOB.

Ha oOcCHOBaHHH TeXHOJOTHUCCKHX OCOGEHHO-
CT€H, CJOXKHOCTH TEXHHKH H3TOTOBJCHHMS, LIH-
POTHl IIPHMEHCHHS] TAHHOTO H3MENUsT H CepHi-
HOCTH [IDOM3BOACTBA, HAMH COCTABJEH CIIHMCOK
CHeIHaBHOCTeH KY3HOUHOTO peMecsa:

1) xysneu (yHuBepcan)! 2) cepnoBHK-KOC-
HUK, 3) CEKHPHHMK (TONOPHHK) !, 4) HOXKOB-
HEK !, 5) WHCTpyMeHTasbImK, 6) opykel-
HUK !, 7) Oponnuk ! 8) muremuHHk!, 9) mmr-
nuk ', 10) crpesmpHEMKk !,  11) rBosjouHHK !,
12) ynuuk !, 13) 6ynaBounuk (kKosmeuHHK) ! —
KY3HELl, H3TOTOBJIAIINN YKpallleHus U I0og00-
Hple mpeaMetel, 14) y3anHuk ! — xyswen, H3ro-

TOB/SIIOIUMH  KOHCKyI0 cOpylo, 15) KysHel,
H3TOTOBJISIOWHH Becbl, 16) 3aMOuHHK.
Paccmorpum  0COBEHHOCTH  KaXKIOH cliemy-

AJIBHOCTH, TIEPEYHCJIEHHOH B CIIHCKe.
Kysnene-ynusepcanas — Haubo-
Jee MHOTMOYHCJICHHAS TIpYINa DEMCCJCHHHKOB,
3AHATBHIX B Ky3HeuHoM jgene. B nepesne omu
COCTABJISVIM OCHOBHYIO ¥ CIHHCTBEHHYIO DYIHIY

! HasBande crnenmaapHOCTH YIOMHHAETCA B IHCh-
MEeHHbIX naMsATHHKax X[—XVI gp.

PEMECIEHHHKOB 1o o0paboTke XKemesa. Ouu
H3TOTOBJIAIH BEChb XKeJNe3HHH (HO He CTallb-
HOH) HHBEHTapb, HEOGXOAMMEIA B XO3AHCTBE
CMepaa. ITo cocTaBasAno Golee 40 BHIOB
OpyIMH Tpyda, yTBapH, ob6pyH, YKpalleHHH.
B roponme o cocraBasiii Takme 60J1bIIYI0
TPynny peMecJeHHHKOB II0 06paboTke xKe-
JIE3a; 3MeCb Ha WX AOMI MPHXOAMIOCH H3IO0-
TOBJICHHE He MeHee 70 BHAOB JKeJe3HBIX H3jle-
JHH. KpoMe TOro, oHH, KOHEWHO, MOIJIH 3aHM-
MaTbCH HM3rOTOBJECHHEM H DEMOHTOM HaubOJee
POCTBIX KAYECTBEHHBIX  M3JeJHH  (Tomopdl,
Tecaa, nos0Ta M Ap.). KysHelpl-yHuBepcasbt,
KaK B ropojie, Tak H B JepeBHE, NOJKOBLIBAIH
aomanefl. He uCKIIO4eHa BO3IMOKHOCTB, YTO B
HEKOTOPBIX TOPOZAX M JaxKe B JepeBHe OHH
M3FOTOBJISIIA HOXH, HOMKHHIB H JaXkKe CEepIbl,
HO 3TO OBbILIO JIAIIb HCKIIOUCHHEM B TIPOH3BO-
CTBEHHOH  judpepeHnnanuy  APEBHEPYCCKHX
KY3HEIOB. :

CeprnoBuku-KocHuKH Cepn u Ko-
Ca ABJAJIHCH ONHHM M3 CJOKHEHIIHX Kaye-
CTBEHHBIX H3JEJHH JDEBHEPYCCKOro KYa3HEY-
HOro nena. OcoBGeHHo 6OJIBLIOrO OmbiTa M Ha-
BbIKA TpefoBajia MX TepMHYEcKas obpaboTka.
Kpome Toro, cepn u Koca, uMes: Hpokoe IIpH-
MCHEHHE B XO3fHCTBe NEPEBHH, MOMb30BAJHCK
NOBBIIIEHHBIM cnpocoM. CeprioBHKH MOTJIH, KO-
HEYHO, MBLOTOBJATL M LEABIH DPAN JAPYTHX HO-
DOGHBIX KaYeCTBEHHBbIX  H3JeJuil (cxobemu,
CTDYTH, HOXH).

CerupHHuKH. TeXHOIOIHIECKOE CXOMCTEO
(paboTra ¢ GoabWIHMH MaccaMu MeTajia) B
H3rOTOBJICHUH Dpflla TOAOOHBIX TONOPY H3Je-
JHH H HX IIEPOKOE paclpocTpaleHHe OBYCIO-
BHJIH BBIICJIGHME 3TOH crienuanpHocTd. Tomop-
HUKHM3TOTOBJIAJIH PasHOOGD a3HbIE TOTIOPH, TeC-
J1d, MOTBITH, JIEMEXH, COIUHHKH, wYepecsa H T. II.

Hox0BH#Ku MaccopoeTn H3/EeJud, IIH-
POKHH CIPOC H B TO 3Ke BpPeMs JOBOJIBHO CJ0K-
Has TEXHONOTHS (HampHMep, HaBapKa Wid
BBapKa JIe3BUA IIPU OUEHb MAaJEX o0O6beMax
MeTajla) — BCe 3TO BBIZENHJIO HOXOBHHKOB B
OTACJbHYIO  cnennanbHocts, Kpome  Hoxeff,
OHH H3TOTOBJIANH HOXKHHLBL, KOCAPH H MOX0G6-
Hble H3JIeMus.

UnerpymenTanbmuku. Y i1oBemu-
POB, 3aMOYHHKOB, CTOJISIPOB, TOKapeH H ToMy
MOJOGHBIX  DEMECIIeHHHKOB 6BUIO  OBOJIBHO
MHOTOUHCICHHOE  HHCTPYMEHTAJbHOe  XO3sH-
crBO. CJoKHas TeXHHKA H3IOTOBJEHMS | HH-
CTPyMeHTa (MHOMECTBO ~ KOHCTPYKTHBHBIX
¢opm, pasHooOpasue KoBOUHBIX onepaltui u
TepMHYCCKOH 006paGoTKH) TpeGoBadia BHICOKO-

18%
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KBaJHGHIHPOBAHHOTO  CIENHAIH3HPOBAaHHOTO
KyaHera. VIHCTPYMeHTAJBIIMKH H3TOTOBJIAIN
HAMWILHEKY, 3yOHIa, pesibl M0 MeTamy, Go-
DOAKH, LWITAMIbl, TyaHCOHBl, Y€KaHbl, IHH-
eThl, CTAMECKH, pe3llbl [0 JepeBy, CBepJd,
Ouapl 1 T. IL

OpyxelHuku S BbIeJSIO OpyXelHH-
KOB-KY3HEIOB [0 NPOH3BO/JCTBY KIUHKOB Me-
uefi, caGenp, xuHKajoB. OpyxehHoe neso,
rAaBHbBIM OGPa3OM H3TOTOB/ICHHE Mededl, SBH-
Joch TepBOfl peMecieHHof TpodeccHeH, KOTo-
pas norpe6oBasa yyacTHsi B IPOM3BOJCTBE
ABYX MacTepoB DasHbIX CHeNHaibHOCTeR —
BLICOKOKBATU(HIHPOBAHHOTG Ky3Hela Mo H3-
FOTOBJIEHHIO KJHHKAa H IOBEJHPa MO H3TOTOB-
JIeHHWI0 NPOYHX NpWHaIIexKHOCTeH Meda. Pa-
GoTanu JH OHM B ONHOH MacTepCkod, HIH
KaXKJblH HMeJ CBOK MacTepCcKywo, Mbl He
agaeM. YuacThe JBYX BbICOKOKBaJHGHUIMPO-
BAHHBIX CIIELMAJHCTOB B H3TOTOBJIEHHH OJHOrO
mpeaMera ‘Mbl HaOJofaeM W Ha pfne APYIHX
u3fenuii pemMecieHHHKOB fApeshed PycH. Ilpn-
MEPOM MOTYT CJIYXHTb HEKOTOpbI€ BHIBl KOJI-
toB (u3 Kuepckoro knana 1824 r. u Crapo-
ps3aHckoro xnaga 1822 r.), B KOTOPbIX HBIII-
Hoe OHIHrpanHoe ofpamjeHHe OKafMJsIo
OTIeJIbHO BCTABJIEHHBIA IIHTOK C [EPETOPOA-
yatofi sManbio. TO 3Ke MOXHO HabiOAaTh U B
yepHeHBIX KoJTax. HeCKONbKMMH MacTepaMH
6bl1 W3TOTOBNEH M ILeM HApocnapa Bceosio-
JIOBHYA. :

Bponunuxu. Donbmass TPYAOEMKOCTb H
onpefleNleHHbll HaBBIK B Ky3HeWHbIX paborax
(Hampumep, TOJMBKO ANd  ONHON  KOJBUYTH
cpapxa 10000 xonen u CKJIeNKa TaKOTO XKe
KoJIM9eCTBa KOJIEl, Heo6XOJHMOCTb CHenHalkb-
HBIX MpHOIOCOGNEenHil) paHo BBUIGTHIH OGDOH-
'HHKOB CpDeIH KY3HEUOeB, H3TOTOBJSBITHX ODY-
xue. OHM, KpOMe KOJIbYYr, H3TOTOBJAIH Gap-
MHIBl H JPYroe monofHoe CHapsiKeHue BOHHA.

MlnevMHnku Dojpinas TPYLOEMKOCTb U
CheIUA/bHBIE HABBIK B KysHeWwHBIX paforax
(WITaMOOBKa H BBHIKONOTKA). KysHeI-NMTeMHHK
neiaJ TOJNBKO JKeJe3HYIo NNyl HIH Kiema-
HYIO OCHOBY, Ha KOTODOH 3aTeM MOHTHDOBAI
yKpamieHus  loBejup-ueKanmuk.  KysHempl-
MIIEMHWKH B3TOTOBJISIJIH, BO3MOXHO, H yMGo-
HBI OJIs1 LIIHTOB.

IluTtuuku Croxuas Ky3HeuHas pabora
0 M3rOTOBJEHHIO yMO0HA, a TaKXe yMeHHe
ofpabateiBaTh JiepeBO, KOXKY H 1BETHbie Me-
Tanapl 00OCOGHJAH [IWTHHKOB CpelH OPYTrHX
crenuanbHocTedl. TTHcbMeHHBIH HCTOUHHK VIIO-
MHHaeT MHTHHKA B 1228 r.

CTpelbHHKH MaccOBOCTb IPOAYKIKA
1 ocobasi Te€XHosorus (IpHMeHEHHEe NOoAKNaL-
HBIX LITAMIIOB) CHEIHAJH3HPOBAIH KY3HCIUOB
O [POHM3BOJICTBY TOJNBKO CTPes (@ WX OBLIO He
mernee 18 Ttunos). Bo3MoOxKHO, CTpEJIbHHK H3-
TOTOBJIANL M KOTIbSI.

'Bo3A0UHYKH MaccoBoCcTb NPOAYKUHH
M YOPOIIEHHOCTb TEXHOJOTHH (IPHMEHEHHe
rBOSIHJILHOH JOCKH M HHXXHero 3y6una) omo-
COGCTBOBAJIM  CHEIlHAJH3HPOBAHHIO KY3HELOB
TOJILKO TIO HM3TOTOBJIGHHIO TBOB3JEH, 3aKJeNoK,
a TakxKe KpenexHbx ckol. IlacbMeHHbE HC-
TOYHMKM VINOMHHAIOT TBO3fouHHKa B 1262 T.

YaHEuku., MaccoBocTb MNPOAYKIHH H Cle-
nnGHUIHOCT TEXHONOTHH (coyeTaHHe Kysmel-
HOfi TEXHHKH ¢ XOJofHOH obpalorkoi — Ha-
KJef, BBITOUKA) CMNEelHaTH3UPOBANN Ky3HELOB
Ha BbIIeNKe pbIGOJIOBHBIX CHACTEH — KPIOUKOB,
ocrpor, GnecH, 6arpos, rapuyHos u T. I

BynaBodYHHKH M KOJNEUHHKH—
Ky3Helbl Mo H3TOTOBJIEHHIO NpHHALTXKHOCTEHR
KOCTIOMa H yKpalleHuil W3 xenesa. B npes-
nefi Pycu W3 »kejie3a M3TOTOBJSNOCH GOJbilloe
KOJTMIeCTBO yKpalleHHH. TeXHONOTHYECKK XO-
BOJILHO I[IPOCTBle OTMepanHH (4acTo NpHMeHs-
JIKCh MOJMKJIATIHBG IITAMIB) TpeboBaiH cre-
IIHAJIbHONO HAaBbIKAa H XYLOMKECTBEHHOTO BKYyCa.
Croelyalu3upOBaHHble Ky3HENBl H3TOTOBJANHA
npsKKH, GuOYJH, GpacieTsl, TPHBHBI, OJAXH,
nosicHble HaGopBl, ILEMOYKH, I[OABECKH, Ha-
KJajKy, OKOBKH, TETJIH Ha Japibl, BO3MOXKHO,
yKpamenuss cOpyd H Apyroil mNOAOGHBI HH-
BEHTAPb.

V31 HHUKH— Ky3Hellpl 0 H3TOTOBJICHHIO
konckolr cGpyu. IlImpokoe pacnpocTpaHeHHe
3Toffi NPOAYKUHH MOrJo  CHEeLHaJH3HPOBaTh
Ky3Hela Ha ee H3roToBJeHmu. Kpome Toro, B
cTielHasiN3allid HMeJH 3HAYeHHE TeXHOJOTHYe-
cKue ocoGeHHOCTH paboT (IpUMeHeHHe IIoX-
KAaTHBIX InTaMnoB). KysaHelbl H3TOTOBIAIA
yAuaa, CTPEMeHa, IONKOBbBI, MYThI, WIIOPH,
CKpe6KH, IUIeTKH, yKpalleHus <Opys H T. I

KysHens OO H3TOTOBJECHHK Be-
c 0 B. KOHCTPYKTHBHAS CJIOXKHOCTb H3TOTOBJIE-
HHST M pacueta M HeoGxoauMoe OZHOOGpa-
3He — CTAHAAPTHOCTb B HM3rOTOBJeHWY Oe3me-
HOB M KODOMBICJIOBBIX BeCOB TpeGOBaIH Kys-
Hela-ClelHasucTa. dTa CNelHaJbHOCTh Oblla
MAJIOYHCJIGHHAsA, HO €€ TNPOAYKIHS B TaKuX
KPYNHBIX TOPTOBBIX Tropofax, kax Hosropox,
KueB H JpyrHe, M0Jb30BaNach GOJBIIMM CIPO-
COM.

3aMo4YHHKH. TexHMka MPOK3BOACTBA
(saroToBKa JeTajiel B XOJOZHOM COCTOAHHUE,
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CreHabHbie HHCTPYMEHTH — HaIMJIbHUKY,
THCKH, 3y6HJa M CaMa TeXHOJIOTHS — fasHHe
MEIbIO), PE3KO OTMHYASICh OT Ky3HEUHOH, paHO
OTAE/NnIa 3aMOYHHKOB OT KY3HeloB. Brocsen-
CTBHH 3Ta CNeUHAJbHOCTb Jaja Ha3BaHue 60-
Jiee IIUPOKOH OTpaciH MPOU3BOACTBA — XO-
JOMHOH  o6pafoTke  MeTaldna — cilecapeii !.
3aMOYHHKH M3TOTOB/ISUIH BHCAUME H BDe3HbIC
3aMKHM H KJIIOUH K HHM.,

YIOMAHYTBIE HAMH B CnHCKe TPOMECCHH ro-
POICKHX KY3HEIOB BCTPEYAJMCh, €CTECTBEHHO,
He B Kam/oM ropofie. B npesreli Pycu, xo-
HEUHO, CYILeCTBOBAJM TOPOJCKHE [OCAAbl C
3—35 Ky3HeUaMH, KOTOPEIe GbLIH, BeposTHee
BCEro, yHHBepcajaMu, H JHWb | —2 KysHeua
CMeHaNU3HPOBANHCh HA HOXKAX, CEphax, Ko-
Cax H T. . B NOrpaHHYHBIX ToOpoAax Ky3Hellbl
CICUHATH3UPOBAMHCE HA MPOM3BOACTBE H pe-
MOHTE ODYKHs rOPOACKOro TapHusona. IlIupo-
Kas cnenuasnusauus Obija JHIUL B KpPYIHel-

UIHX DYCCKHMX ropojax, Takux, Kak Kues, Hos-
ropoa, Cwmounenck, Yepuuros, ITepesciasi,
Baagumup, Pssanb, Ilckos, Cysnanb, Pocros,
ITonoux, I'amuy.

Takum 06pasoMm, Mbl BHOMM, YTO IpeBHsIA
Pycb uMeer Takyilo xe o6hMHYIO KapTHHY
ApOGJEHUST peMecsia Ha MHOMKECTBO Crellualib-
HOCTeH, KaK ¥ CpeaHeBEKOBbIE Topoja 3amaj-
Ho#t EBpomel. Tosmbko B onmoM KysHewHoM
nene, T. e. peMecne, ofpabaTbiBaiolneM uYep-
Hotd Merais, B XI—XII BB. Mb Berpeuaem
yXe He MeHee 16 oOTHENbHBIX <CHElHAJIBHO-
creil . B 5T0 4ncnO HE BOWLIH  YIrONBHHKH,
CHaOXaBlHe YIVIeM TOPOICKHX peMeceHHH-
KOB, H YK/IaJHHKH, NPOH3BOJMBIINE CTAJb.

CremoBaTensio, M camMo peMecio apeBHef
Pycn pomxHo Gbino HOCHTL Takke THIHUHBI
CPEHCBEKOBEIH XapaKTep C perJaMeHTaluel
MPOHSBOACTBA H  3aY4aTKAMH  PeMECJEHHBIX
OpTraHU3aIHtH,

'/ ABA Ii]
RY3HEITbI I METAJLIYPTH

I'oBopst 0 KysHeuHoM pemecie W ero cre-
LMaNA3aliay, Mbl pa3bHpalH JIMIIb DPEMeCcso
no 06paGoTKe TOTOBOIO XKeJAe3a H CTajdH, Ko-
TOPBIE Ky3Hel| IoJydyaj OT MeTajlJypra, 3aHs-
TOTO  CMIEUMAJBHO  TIPOM3BOACTBOM  Y4ePHOIO
MeTassia. Yro ke npousouio ¢ MeTaJITyp-
raMy, KOTAa MLIeJ MPOLECC CTAHOBJEHHS TOPOJ-
CKOro pemecia, H KakKoe ME€CTO OHH BaHSfJH 3
HAYaBlUeMcsA  OOILEeCTBEHHOM pasaeseHHu
Tpyna?

Beeofmast HCTOPUST SKOHOMHKH M TeXHHKH
METa/IIONOGHIBAIOIIEN0 H METanoo6pa6aThiBa-
IOIIETO NPOH3BOACTBA MOKAa3bIBAET, YTOo OCBO-
6oKIeHHe Ky3Hella OT OOLIUHHBIX HOpM pac-
NpeneNeHHsT TIPOAYKIHH H TOCAELYIONIee Bbi-
ReJICHHE  H3 OOLIHHBI NPOMCXOAAT  BCErua
PaHblle, Y4E€M META/NIypra, KOTOPbIH HHOTHI
04€Hb IOJITO HE OTIEJNSAETCH OT OOILIHHBI H He
TOPLIBACT C 3eMaefenneM. B uem xe npuunna,
4TO HMEHHO KY3Hell MepBbf OTPEIBASTCST OT
METAJLTYPrHY€CKOro MpPOH3IBOACTBA, T. €. OCBO-
GoxIaeTca OT 00A3aHHOCTEH 3aPOTOBKH CHIpb4
H 3aT€M CTDEMHTCSI MOPBATh ¢ OOUIMHOR H oC-
BOGOIUTBCH OT OTPAHHUHBAIONIHX 610 OGUIHH-
HBIX HOPM? TIpHUHMH 3TOMY HeCKOJBKO.

! o mavana XVIII B. oHH HasbBamucs 3aMOYHH-
KaMH, a B IIETPOBCKOE BpeMs 3TOT TEDMHH OblI 3aMe-
HeH HeMeukum Schlosser (cnecaps), yro sHauuT Tak-
¥e «3aModynnk» (0T Schloss — 3amMox).

. Paanuunoe orHomenue K MarepuasaM H
obopymosanuio, s MeTamnyprueckoro Irpo-
H3BONCTBA, KpOMe TpyAa MeTajaypra, Heol-
XONMMBI: @) DPyAd, KOTOpas HAXOAHTCH B OI-
PEIENICHHOM MECTe M Ha OOLIMHHOH 3eMie HJIH,
B 60Jlee MO3/Hee BpeMsl, HHOTa Ha 3eMie V-
MEBLICr0 ee 3aXBaTHTb Geopana; 6) Jec, Ko-
TOPBIE TaKX€ HAaXOLUTCS B OMNDPEIJEHHOM Me-
CTe ¥ OpHHAJICKHT OOlnHe Hau (eopady;
B) CBIDOAYTHasi Neyp ¢ NPHHALJEKHOCTSIME;
3aTpaTbl Ha €€ MOCTPOHKY HaMHOPO GOJblIe,
YeM KY3HEYHOro ropHa; T') y4yacTHe HECKOJb-
KHX 4YJI€HOB OOLIUHBI AJA DLIThS DY, PYGKH
ApOB, oboraileHHs pyAbl, a NpH CAMOM Beme-
HHM [poLecca yyacTue MHHHEMYM JIBYX-Tpex
YEJIOBEK, a Yallle BCEro INATH-CEMH YeJo-
BeK. [l Ky3HEYHOro ke IIpOHM3BOJICTBA

I lna cpaBHeHHs MpHBEREM CIHCOK CMEUHAIBHOCTEH
KysHEUHOro uexa s ropoxe ®pankdypre ma Maifine no
EPENNCH ropoackoro Hacesaenus 1387 r. Cauenyer 3za-
MeTHTb, uT0 XIV—XV Bp. 6blAn BpeMeHeM HaHBbICILIe-
FO SKOHOMHYECKOTO pacliBeTa CpPeTHEBEKOBOTO HeMell-
KOro ropoza, u ®pankypr na Mafine, asassace CIHAM
H3 KDYyNHeHIUHX CpelHeBEKOBHIX TOPOJOB, HA ABA BEKa
Io3xe, ueM H3yvaeMble HAMH PYCCKHe ropojfia, HMeJ
CICRYIOWAX CNeNHaNH3HDOBAHHBIX KY3HEIOB! KYy3Hel,
HOMOBHHK, HOXHHUHHK, TBO3NOYHHK, HIOJbHHK, NOI-

- KOBLIK, IMOPHHK, OPYXeHHHK, MOJHPOBUIHK Meued, ya-

COBIUKMK, 3aCTYNHHK, JKECTAHLUHK, TOYHABIIME, M.
K. Bitcher. Die Bevdlkerung von Frankfurt am
Main... 1886, S. 2I5.
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TpeOYyIOTCS, KpOME TpyJa Ky3Hela, Chipbe B
BAJE Keje3a H HeOOJbIIOro KOVIHYeCTBa YIJIS,
HaGOp Ky3HEUHOD'O HHCTPYMEHTA, Ky3HECUHBIH
POPH H OJHH IIOMOILUHHK-MOJIOTOOOEIL,

2. PasjiyHoe  OTHOLUEHHE K IMOTPEOHTENIO
CBOCH NpOoAyKLHH. Merannypr me cBssaH He-
IIOCPEACTBEHHO C MOTPOOHTENEM T'OTOBHIX JKe-
JE3HBIX  HM3JCJHH, ONJauMBaloOlldM 3axas,
a cOblBaeT CBOIO MPOAYKIHIO TOJBKO KY3HEIy.
Kyanern ke cBf3aH HENOCPEACTBEHHO CO BCEMH
noTpeGUTENIIMH CBOEH MNPOAYKUMH, H MOITOMY
eMy ropasao MNpolle IepeXOIUTb K YacTHOMY
oOMeHy.

3. Ce30HHOCTb  METANNypPrHY4eCKHX paGor
TaKXKe TAHYJa MeTajJlypra ckopee K JepeBie,
4eM K Topoay. MHOroyuc/lieHHBIE H3BECTHBIE
HaM HCTOYHHMKH (IOHCHMEHHBIE, 3THOTpadHue-
CKHE M JIHTEDaTypHbBIe) TOBOPAT, HallpUMeEp, O
3ar0TOBKE DYIbl H KXKEHHH VIJIA B OCEHHHME
Mecsnpl, 06 oboralleHdHd pPyAsl B Hauajie 3H-
MBI, NI71aBKe DYIAbl B 3HMHHE MECSILBL.

4, Pasnnyne B TEXHOJIOTHYECKOH CJIOKHOCTH
KY3HEYHONO ¥ MeTajJyprHyeckoro nena. Kys-
HEYHOE [€JI0, SBJSASCh (PU3HYECKH MEHee TPY-
NOeMKHM, 4€M MeTalljlyprudeckoe, TpefoBajo
Gosibllle HABLIKOB, YMEHHsI W onbta. [lo Mepe
pa3BHTHS IIPOW3BOACTBA 3TO pa3IH4YHe B NPO-
(hecCHOHAJNLHOH MOATOTOBKE YBEJHUHBAIOCh.

Hrak, cBA3b ¢ MecroM H0GBIYH - ChIpbA I,

CBsI3b C OOGIIHHHOH COOGCTBEHHOCTBIO, YdacTHe
B IIPOH3BOACTBE ONPEACICHHONO KOJIJIEKTHBA
YjeHoB oOUIMHBI, OPpaHHYeHHAsd CBA3b € IO-
TpeOUTENEM NPOAYKUHH, CE30HHOCTb DafoT —
BCe 3TO 3aCTaBJsyl0 MeTa/UIypra JOJro Jep-
KaTtbes 3a OOWHHY H IPEmsITCTBOBAJO €ro
BBIEJIEHHIO W3 KOJJIEKTHBA cocelei-O0IIHHHH-
KOB H OTDBIBY OT 3eMJIeNeJIHA.
- Kyasneny 6b10 serde yHTH W3 jpepeBeHCKOI
OCUIHHBI M MOCCNHTbCA B I[I0CAajle, KOTOPHI
BO3HHKAN BOKPYr (eoajJbHOr0 3aMKa-<«rpa-
Jla», HJIH BOTYHHBI, HJIU KDECTbSHCKOTO [10Ce-
JIEHHS, WJIH KDeIOCTH.

Ilponecc nomo6HOPO BhIAENEHUst U3 OGIIHHBI
Ky3Hella, KOTOPbIH 06pabaTblBaeT TOJBKO Me-
TaJJ1, MBI MOXKeM Ha610/1aTh HA MHOTOUHCJICH-

! Bo BTOpPOH 4acTH MBI TOBOPHIH O [IOBCEMECTHOM
pacrnpocrpaneHun OOJOTHLIX M JEPHOBBIX pPyA Ha Tep-
.puropun qpesneit Pycu. Ho s10, KoHeuHO, He o3Hauaer,
“YTO pyna BCTpeuaNach Bease, rae Gbl TOJLKO HH KOI-
-Hynu JomaTod. Berpewannce, XOHeuHO, pafionbl mpoTd-
JKEeHHEeM B HECKOJDbKO NECATKOB, a MOXET 6HITh B CO-
“TeH KWJIOMETPOB, TA€ HH CONOTHLIX, HH JAepHOBLIX PYI
He OblIO. ’

HBIX 3THOTPAHUCCKHX I[pHMepax
Cpenmeit Asnu, Mnauu u Adpukm.

Teopemryeckn BOMpOC 0 MeCTe METAJIYPrOB
B OOINECTBEHHOM pasieJeHHH TpPyAa IJia Hac
aceH. Ho xak peluuTh 3a1auy MPHMEHHTENbHO
K apesHed Pycu?

O6patuMcss K apXeoJlOrHYeCKHM MaTepHa-
JaM. Hno OoHH HaM TOBOPAT?

ChlponyTHasi medb WJIM €€ OCTATKH SIBJd-
10TCst BoOOIIe OYeHb penkol Haxomkod. Ho
HHOT/J4 ila TeDPHTOPHUH ADEBHEPYCCKHX TOPO-
J0B U TOPOJHI APXEOJIOTH HAXONAT OT/Ie/]b-
HBblE€ KYCKH HJIH HeGOJIblIIHe CKOMJIEHHA UIMAKa.
[lpuseny npa npumepa. B Hosroponme, npu
packonmkax Ha CJasHe, OKOJo CTeHB Dexopa
[locannuka Obita ofHapyKeHa Ipyda Xejaesa,
KaMHeH, yraelt m muraka. Uro ke nepea Hamy,
OCTaTKH CBHIPOAYTHOH Ieud, KOoTopas I[ocjae
MHOTOKpaTHOH pa6oThl Oblia paspylleHa, Wi
ocTaTkH Ky3HHIb? CoBepluenHo npas A. B. Ap-
[HXOBCKHH, IIPOM3BOIUBIITHE DACKOMKH, TIo-
BODS, YTO «3TO OCTATKH pabOThbl Ky3HEla, YH-
HUBILENO H J€J1aBUIer0 HHCTPYMEHTHI CTPOMTe-
JeH TIpH COOpPYXKEHWH KaMeHHOH CTeHbl» L.
B Cysnane, Buyrpu Kpemuisi, 6bUI0 BCKPHITO
HECKOJIbKO JKHJHIL [OJY3eMJISTHOYHONO THIA,
3eMmmankn patupyoores XI—XII Bs. Ha moay
HEKOTOPBIX 3€MJSTHOK ObLTH HalmZeHbl OTEJb-
Hble KYCKH ullaka 2. Kakum o6pasom moman B
KUTUILE 1IJIaK — pelraTbh Mbl He GepeMcs, HO
TOBODHTb O KaKOM-JHOO NPOH3BOICTBE XKeaesa
COBEPUICHHO HEBO3MOKHO.

[TooGrylo KapTuHy Mbl HabjaogaeM H B
APYTHX MAPEBHEPYCCKHX ropoaax H Ha O0o0Jb-
IIHHCTBE JPEBHEPYCCKUX ropoiui, OTaelbHHe
HaXONKH IIJIaKa €IBa JIM MOTYT CBHIETENb-
CTBOBATb O METAJNJIYPTHYCCKOM IIPOH3BOICTBE
B JMaHHOM MecTe, HOO CTauuoHapHble IpeBHe-
PYCCKHE CBHIDOAYTHBIE N€YH TPH  BHIILJIABKe
JKene3a Mocjie MHOTOKDAaTHOH, a HHOrIa |
MHOTOJIETHECH — 9KCIJIOATAlMH, OCTABJSIU OT-
POMHBI® CKOILIEHHA miiaka. IIpuMepom Moryr
CHYKHTb CTapoOpsA3aHCKasi CHIPOAyTHasi Ieub,
BOKDYT KOTOPOH ObLJIO 0OHADPYKEHO MOLIHOe
CKOIIIEHHE WUINAKOB, MU Neyb Ha [IporoHHOM
nojae Ha PUHCKOM mobepe:kbe, I'lc CKOMJICHHE
1makos uaMepanoch nyaamu. [lnaku B Kyub-
TYPHOM CJlO€ TOpOda HWJIK TOPOIMING, HCKIIO-
yasi YOOMSHYTBIH CTapOpPA3aHCKHE  IpHMep,

KaBkasa,

1'A  B. Apuuxosckuil. Packonkn Ha Clashe
B Hosropogze. MHUA, Ne 11, crp. 132.

2 A O®. Oy6uHHH ADXeoJOrHyecKHe HCCJIENOBA-
nust r. Cyspnana. KCHUUMK, smn. XI, cTp. 9l.
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BepOsITHEE CUMTATh OTXOMOM PaGoThl Ky3HHLBL.
JlpeBHepycckas TOpOICKas —KysHHUd OYeHDb
yacTo MoJydaja Kejaeso He B BHIAE PACKOBAH-
HOro ToJTyQabpukara, a B BHIe CbIPOH KpHIbI
(Kakue Mbl HHOTJld HaXOAHM Ha POPOAMILLAX),
KOTOPYI0 HeoOXOIHMO OBLIO MPOKOBATD. B pe-
3yJbrate 3TOH Olepalyly NoJaydanoch HeboNb-
1106 KOJMUeCTBO Ililiaka. Kpome Toro, ropod-
CKHE Ky3Helbl, BO3MOXIO, Aaxe CIElHalu3H-
pOBAJIHCh Ha Tepejleie Kejesa B CTaslb (oBa-
DOUHYIO H LeMEHTOBAHHYIO). [Ipu 3THX oO1e-
pauuaX OMNsATb-TakKH oOpasyercd ILNAK.

O6HapysKenne CHIDOAYTHBIX MedeH Ha Tep-
DHTODHH JPEBHEPYCCKHX TNODOJIOB HaM H3Be-
CTHO TOJBKO B JABYX cayyasix — B IIckoBe H
Crapoit Pssanun. B nepsoM caydyae ChIDOAYT-
Hasg neub, parupyemad VIII BexoM, Xapaxre-
DH3YeT HaM, BEePOsSTHEEe BCErOo, pPAHHUH 3Tal
ITckoBa, Korja Ha APeBHEM [OCCJCHHH XKHIH
ellle COBMECTHO M MeTajayprd H KysHembl. Ho
¢ ofpasoBaHHeM Ha TEPPUTOPHH STOTO [OCe-
JeHus ropopd, T. €. JeTHHIA C NOCafoM, Be-
posiTHO B ToM ke VIII Bexe, MeTa/Iyprus nepe-
Mel[aeTcs Ha Helaleko pacliojoKeHHOe Iropo-
nuie Kamuo, a B Ilckose, B GoJsiee MO3IHAX
CIOSIX, CHIPOMYTHbIE IIeUH Yy¥Ke OoJblle He
peTpeualtoresl. Uro ke Kacaercs Crapolt Ps-
3aHH, TO eIHHCTBEHHAs CHIPOAYTHAs II€ub, pac-
NOJIOXKEHHas B PeMECTCHHOM 4acTH ropoma #
ofopyaoBaHHass C MaKCHMaJbHBIM KOM{Qop-
TOM — Kpblllefl, NOBOPHT CKOpee O KakKoM-TO
ee oco60M HA3HAUEHHH, BCEro, IJisL BBIIEJKH
CTAJH CellHaJu3HPOBAaHHbIM Ky3HelOM-MeTal-
JIyPI'OM.

Haxouel, HaM H3BecTHa paHKOBeNKas ChIPO-
fytHas nedb. Paifikopenxoe MOCeJeHHE IO
GOJIBITHHCTBY CBOMX MPH3HAKOB OTHOCHTCHA X
THITY 32POXKIAIOUIErOCs ropoja, HO 3/ech Cle
COCYIIECTBYIOT AB€ CTHXHH: CTapas -— IepeBeH-
cKas H HOBas — ropojckas. Bbicokokpanudu-
IMPOBAHHbBIE Ky3HEIH (MPOH3BOLCTBO CepIoB)
M CIe[HMaTH3MpPOBAHHbIE 3AMOUHMKH, IHOBEJTHUPH
§ Apyrue SIBJASIOTCH YK€ TOPOIACKMMM  peMec-
JeHHMKAM¥4, a MeTajiypr, ITPOH3BOMALIMH,
BO3MOMHO, CTa/b, BbICCJEHHBIN Ha Baj, Ti-
HeTcs B JIePEBHIO ¢ ee PyMIOH, JIeCOM H csA6peH-
HEIM  COTPYAHHUECTBOM.

I'ny6oko nmpas K. M. ITomnkapnoBud, KOTO-
phlii OGCefoBaJ Gosbllioe KOMHYECTBO TIOPO-
muuy, [ ThicgUeseTHA H. 3., B TOM 4HCJIe U APEB-
HEPYCCKHX, IOJ YIJIOM 3PCHHs MeTaJL1ypruye-
CKOTO IIPOW3BOJACTBA, [ejlag HA OCHOBAHHH IO~
JeBLIX HaGJIoJeHHH BEIBOJA, 4TO «B MHO3QHEH-
mee pemst VIII — IX BB. meun cTPOMJIMCH HE
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Ha TOPOJHLLAX, & Ha CeJIHIaX, X MO3TOMY Hx
HAaXOAHTb OY€Hp TPYAHO» I,

PaHHHe NOHCbMEHHBIE MCTOYHHKH JpeBHEH
Pycn 0 MeTaslyprud ¥ MeTajjlyprax HaM HH-
yero me roeopsiT. Onmaxko or XV u XVI BB
JONLTH odeHb NOAPOGHbIE MHCUOBbIE KHUTH, KO-
TOpBbIE, XOTs1 H KOCBEHHO, HO TMO3BOJIAIOT Paspe-
T MOCTABJGHHBIE HaMu pompoc. Ho moxeMm
au Mmpl gnsg X—XIII BB. moabsoBaTbCs MHCH-
MeHHbIMY HMerTouHukaMu XV—XVI BB.? J cuu-
Talo0, UTO B JaHHOM ciydae MoxeM. Ecau B
HCTOPUH PYCCKOTO HAPOJHOTO xo3sicrBa OIl-
peaesientast 06/1acTh IKOHOMHKH, B YACTHOCTH
MeTaJIypruyeckas OPOMBIIIJIGHHOCTh, B XV—
XVI] BB. He OoTHeJaHJACh OT 3eMJeIeHI W Ha-
XOIMJach ellle B paMkax (eonasnpHo# nepes-
HH, TO COBEpPILICHHO HCKJIIOUALTCH, yToObl Ha
TPH-UETHIPE BeKa paHee OHA BMECTE C KysHeu-
HBIM peMecIoM IopBaia ¢ CeJIbCKOH OOILIHHOH,
nepeceyHIach B ropoAckoil mocajl, a TOTOM
omATh BepHyJach B (peofasNbHYyIO JEPEBHIO.

Ot pybexa XV—XVI BB. 10 Hac XOULIH
HOBrOPOJICKHE MUCIOBLIE KHurd. B XV B. B
HoBropockoi 3eMie Ha mobepekbe OHHCKOTO
3aJWBa, B paiioHe, HAYUIEM OT BOCTOYHOTO
Gepera Jlymckof ryObl y3Ko# nomocolt B 30—
40 pepcT, pa3MecTuNHCh Oosee 204 [OMHHUIL,
TIPHH AMJIEIKAIHMX KPeCTbsIHAM MeCTHBIX Jepe-
BeHb M ceJl. Byagenblbl JOMHHI,— O4eHb Ya-
cTe OgHOHN MOMHHUEH BJafeno HeCKOJpKO Ce-
MefiCTB,— XOTSl W HE INOPBajd C 3eMIeleHCM
(IHCIOBble KHHTH OYCHb DEIKO HasbiBalOT Ka-
KHe-JAGO JBODHL HellallleHHbIMH), B OCHOBHOM
(haKTHUECKH 3aHWMAJAChL MPOUSBOJCTBOM KE-
ne3a. B moab3y 3TOr0 TOBOPHT OYEHD 60Jb-
lilo¥ yIeNbHbIH BeC Kejesa B HX obpoxe. Bbr-
paGaThiBaeMoe XKeje30 IIo Ha MpOAaxy H
pHaxomuao cefe COBIT Hajeko 3a TIpefleslaMy
dunckoro nobepeskbs. LoMHWKH, Kak Hasbl-
BAIOT ITMCIIOBBIE KHHDH KPE€CTbsIH-METaJIIyp-
rop, pydy KOMaJH Ha CBOeH, T. €. MpHHaJLIe-
JKalel oOlHHe, 3eMJie HJIH €3QHJIH Ha KHiXKe-
CKHe WIM Apyrue semiu. B mocienHeM caydae
BJafebllaM 3eMJH OHH IJTaTHIH «OpA3IH>»,
T. €. apeHmHyl0 IJaTy 3a MpaBo paspaboTKH
pyabl. O6pOK ¢ AOMHHKOB el YaCTHYHO IPO-
FYKTaMH, HO B OCHOBHOM JK€JIC30M.

B GoJIbIIHHCTBE MONOCTOB Kak Bcell BoTckoi
NATHHB, TaK M B KomopckoM u fIMCKOM yes-
nax, rje HaXOLUJIHCh KDEeCTbSHCKHe TOMHHIbI,

1A, H. Jaynamcki, K. M. Tlonikapno-
piu. Jla ricTopeli xanesHad TNPaMbICAOBACHLI #a. Be-

napyci ma  JaHbix  apxeosérii. Capenka Kpatiua,
1932, Ne 5, crp. 62. - S .
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Ky3Helbl OblIH GOJBIIOH peAKOCTbI0. TOJBKO
B OZHOM norocte, HukoabcKko-TOMI0KCKOM,
HaCYHThIBajJoch 42 KysHela. JTOT {OTOCT Ha-
XOJTHIICA IO . COCENCTBY C pahoHOM, HauboJee
HACBHIeHHbIM JoMHuIaMH. [lourH mosoBHHA
BCEIO UYHCIa KY3HEIoOB 3Toro morocra — 19
KY3HelOB, XHUJIW B ceje [IUJ0Jbl, HACUHTHIBA-
wiieM 64 npsopa. MHorue XHTeJIH 3TOTO CeJa
3aHHMAJHCh M JOPYMUMH NPOMBICJIAMH H pe-
MeciaMH. 75 KysHemoB Komopckoro u  Swm-
CKOI'C ye3moB, pa30pPOCaHHble B OCHOBHOM ITO
OJHOMY, IO JBAa B TOM HJIH HHOM CeJeHHH
(a MOMHHKH IO NATh, wHoOrga naaxke mno 20},
He MOIH mnepepaboTaTh H HeGOJBLIOH YacTw
NPOAYKUMH KPeCTbSHCKOH METaJIyPrHH, KOTO-
pad, cyasa mo obpoky, Oblia JOBOJBHO 3Ha4H-
renprHofi . OcHOBHasi Macca xejie3a lLIa B
HoBropoJ nJs rOpOMCKHX KY3HEIIOB H Ha BHI-
BO3 Ha BHYTpeHHHe pbiHKM B Poccuu u 32
pyOexK.

Uro ke npencraBasiio cofofl Meransoobpa-
barteiBaplllee pemecio B Hosropoze? [To Tpem
npcuoseM  kHuram  80-x  romos  XVI B,
A. B. ApuuxOBCKHH MNOJCYHTAN KOJHYECTBO
AHBIIHX B HeM DEMECIeHHHKOB H TOPIOBIECB.
M3 5465 pemecjeHHHKOB H TOPTOBIEB, pacipe-
JensieMblx no 237 npodeccusiM, Ha HOMI0 KY3-
HEYHOro peMec/a IPUXOIUIOCh 247 pemecied-
HUKOB U 3] Toprosen skeme3oM 2, Cpein HHX
HeT HH OJHOTO MOMHHKA H TOJbBKO 4YeThIpe
VKNIaJHHKA, peMeCcJIeHHHKa IO HPOHU3BOICTRY
crand. Bca wmeramnooGpabGaThiBatolliag  mpo-
MbiteHrocts Hosropoma pabGorana Ha IpH-
BOBHOM KeJjese,

IMogoBHylo KapTHHY B 3TO XKe BpeMs MH
HaOmopaeM B YcTiokHe- Kesle3HOMOAbOKOH.
B 1597 r. nucen, oOmMCHIBas VCTIOXKEHCKHH
NOCaj, KOTOPBIH 10 KOJHYECTBY TATJIBIX MOcCaj-
CKHX IBODOB YMEHBIIHJICS B CDaBHEHHH C Ce-
penyroit XVI B. B matb pas, cpemu 245 pe-
MEC/IEHHHKOB oTMeTasl 116 pemecnmeHHWKOB Mo
00paboTKe Kele3a U CTalH W He OTMCTHJI HH
OJIHOrO JOMHHKa ®. A o ToM, rae 6panu YCTIO-
HEHCKHE KYy3Helbl XejJe30, Mbl YHTaeM B HX
YeJJOOUTHOH: «HBIHE TO JKeJe30... JOPOXKE Mpo-
IIJIOTO... NMOTOMY 4TO PYABl XKeJNe3HOH B ye3-

I'HIIK, 1II. Hsa. ApxeosorHueckoli KOMHCCHH.
CIIG., 1868, crp. 906, 912 u ap.

2A. B. Apuvxoscxuit. Hosropoackne pemec-
Jga, Horropoacknét ucropuueckHf cGOPHHK, BBII. 6.
Hosropona, 1939, ctp. 3.

8 H. I. Yeuyaun Topoga Mockopckoro rocy-
napctBa B XVI . CII6., 1889, cTp. 69.

J4aX KpecTbfiHe Majio [OTOBWJIH, IIOTOMY, 4TO B
TOE IOPY JeJalH TOpoj Ha YCTIOXKHE H Jecy
Ha yroJibsi TOTOBHJIH MeEHbIE CTapoOBa..., a Ce
JIETO H OCeHb B 3JelIHed CTOpoHe ObLIO MOK-
poe, PyAy XeJie3Hylo B 060J0Tax 3ajJHJI0 BO-
Tod» 1.

Mtax, Ha npumepe aBYX ropogos, Hos-
ropona Beankoro, sBJAABIIEroCsS ¢ ApeBHeH-
IIHX BpeMeH ro xoHua XVI B. xpymHeAmum
pPeMeCJeHHO-TOPTOBBIM T'OPOJOM ApeBHeH PycH,
H CpelHero pyCcCKOTo TopoLa Y CTHXKHBI-Ke-
JIE3HOMOJNBCKOH, CNEeNMANH3UPOBABILENOCS Ha
BrIpaGOTKE METAJNJIHUYSCKHX H3NEJNHH, Mbl BH-
nuM, yto B XVI B. Ha Pycu wmerannoobpaba-
THIBAIOL[ASl TPOMBIIIJIEHHOCTb SABJASIACh CBO-
OOMHBIM TODOACKAM DeMecj oM, a MeTaJlIoLO-
ObBalOIAsT MPOMBIHIJIEHHOCTh ABJSJIACh Iepe-
BEHCKHM NPOMBICJIOM 2.

[Tono6Has 3akOHOMEDHOCTb Da3BHTHS pYC-
CKOT'O NOPOJia MO3BOJIFET HAM JONYCTHTb H NS

X—XIII BB., BpeMEHU OBICTPOTO Pa3BUTUS I0-

POLOB H TODPOICKOTO peMecya, TaKoe e pas-
JlejleHHe Tpy#a NpH aobbiue Merajjia H ero
najbHelled o6paboTKe.

13 npeenepycckoft cebckoll oBNIMHBI BhLIE-
JHJCS Ky3Hell, PeMeCIeHHHK 1o oOpaboTke
nonyabpukara-xenesa, H I[PEBPATHICT B
CBOOOMHOTO TOCAICKOTO peMecjleHHHKa. Me-
TaJJaypr, BoipabaTbiBAlOIIUA Kejie30, B BHIE
JH OLHOI'0 YeNOBeKa MJIH KOJJIEKTHBA COCe-
JeH, ocTajgcss B npeaeaax obuMHb. Muorue
MeTa/lIyprd BMecTe ¢ OOIIMHOH MomaJju B Kpe-
MOCTHYIO 3aBHCHUMOCTb K deonasy, HO IPORON-
}aJM 3aHHMATbCs [IPOM3BOACTBOM Xeje3a H
CHa0XkaTb 3THM JKeJ€30M TOpPOJCKOTO peMec-
JCHHHKA,

Ilepen Hamu BEIDHCOBHIBaeTCH €IlE OIHH
JIPEBCHCKHH IIpOMBICEN, nepepacTaloiui B
pPEMEC/IO, HEYJOBHMBIA B IMMCHMEHHBIX HCTOM-
HMKaX H IJIOXO IPEACTaBJISHHBIA B apXE0JIOrH-
yeckoM MatepHane. IIpoxyknus stroro pemecna
BBIXOAHT Ha DbIHOK H IIOJb3YETCs CIpPOCOM
Yy TOPOJCKOTO DeMeCHeHHWKA. DTOT IPOMBICEN

B DAasBHTHH TOBApHBIX OTHOWICHHK MeXAy
TOPOJIOM M JepeBHEed HrpaJl HeMaloBaXkHYIO
pOJib.

Hlenas HallH BHIBOABI O TOBAaPHBEIX OTHOLIe-
HUAX MEXIy ropoloM M JAepeBHefl, MBI He 3a-

' U. Tamens Onucanne TyabcKOro OpYXedHOro
saBona. M., 1826, npunoxenne, crp. 12, :

2 lannas TeMa NMOAPOGHO HAMH HCCNelOBaHA B pa
Gore «O6pa6GoTka *xemesa B MocKOBCcKOM Tocynapcrse
B XVI B», MHUA, Ne 12, cTp. 192.
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SuBand, uyTo 3KoHOMHKa Kuesckoi Pycu a
PYCCKMX  KHSXKECTB  BPEMEHH  (PeojajbHOM
pasgpobseHHOCTH ompefensijack B 3HA4YH-
TeJILHOH CTeleHH (PeoNaJbHBIM XapaKTepoM
CeJIbCKOXO3AHCTBEHHOTO INPOH3BOJCTBA, B KO-
TOPOM OBLIM elle OYeHb CHJILHBI 3JEMEHThI
HAaTypaJbHOro Xo03sicTBa. ToBapHoe IIPOH3-
BOJACTBO B IIPOLOJZKEHHE MHOTHX BEKOB 06-
CHYKHBAJO (peofaNbHOE XO3SHCTBO ApPEBHEH
Pycu, ne paspymas ¢eomanbhoro 6asuca.
Kak ykasmBaer M. B. Craaun, «roBapHOe
NPOH3BOACTBO  CTaplle KalHTAaJHCTHYECKOTO
npoussoxcTBa. OHO cyllecTBoBajio Nnpu pabo-
BJIAJEJbYECKOM CTpOoe u OOCHyKHBAIO  €T0,
OHAKO HE MpPHBEJO K Xanuranusmy. OHoO cy-
LIECTBOBAJIO TIPH (peofann3aMe U OOCIYKHBAJO
€ro, OJJHAaKO, HECMOTPSI Ha TO, UTO OHO MOJArOTO-
BHJIO HEKOTODLI€ YCJIOBHA HJS KallHUTaJHCTHYE-
CKOro IIpOH3BOACTBA, He IIPUBEJO K KallUTa-
ausmy» !, Haim BBEIBOABI TMOBOPSIT O TOM, 4IO

X035IHCTBO [IPEBHEPYCCKOH nepeBHu Obijio He
TaKHM YK HaTypaJbHbIM H 3aMKHYTbIM, Kak
€r0 NMPEJCTABJSJH MHOTHE HCCJAeNOBATeNH L0
nocyienHero speMend. Ilpoaykuusa cBoBGOLHOTO
TOPOJCKOTO peMecia LIHPOKo IPOHHKaja B
¢heonanbHyI0 ACPEBHIO.

[lepBoe MecTo B NpPOHHKHOBEHHM Ha JAepe-
BEHCKHH DBIHOK NpPHHAMIEKAJIO IPOAYKIMH
Ky3HEYHOro peMecia. JlpeBHEPYCCKHE KpecTb-
STHUH [JOJKeH Obll OTHAaBaTb YacTbh CBOEro
NPOAYKTA il NPHOGDETCHHS PA3HbIMH NMYyTAMH
(IMYHO Ha DBIHKE, 4Yepe3 TOProBLla, uYepes
¢eonana) koc, ceproB, HOXKEH, TOMOPOB H T. II.
Yy TODOJCKOro Ky3Hema. B ToBapHBIX CBSI3fIX
ropofla ¥ JepeBHH ObIO MHOTO KOHKDETHBIX
YaCTHOCTEH, KOTOPbIE ONpeAE/IsAH K BHAOU3ME-
HAH QopMy 3T0it cBsisu. CaMo CYLIECTBOBaA-
HHe MaUIeHHOro 3eMJIeAENHsI, XOTsg Obl U (eo-
LaJbHOro, 06e3 3THX TOBaPHbIX CBsi3eH ObLIO
HEBO3MOKHO.,

radnpa 1v

HHCTUATYT YYEHUYECTBA

Ilupokas crmenwanusanus peMecia B JpeB-
neli Pycu, Bbi3BaHHas CJIOXHOH H pasHOOG-
pasHoil TEeXHOJOrHeH ITPOH3BOLCTBA MHOTOYHC-
JeHHbIX ODYAUH Tpyaa, ODYXKHS H HHCTPY-
MEHTa, CTABHT IIepe], HaMH BONPOC O IPOHU3-
BOJCTBEHHOM OOYYeHHH U TPYAOBOH OpraHH3a-
IIAH BHYTDH pemecya, T. €. 00 HHCTHTYTe yde-
HHYECTBA H [OIMACTePhes.

PasHocTopoHHMH aHaIM3 ‘TEXHMKH MHOTHX
CMeHaJbHOCTeH KY3HEYHOrO peMecyia TOBOPHT
HaM O CYIICCTBOBAHHM OMNBITHBIX, BHICOKOKBA-
JHOHIHPOBAHHBIX MacTepoB, a CJIeLOBATENbHO,
H O JUIHTEJIbHOM YYEHHUYECTBE IJIsI NpPUHOGpeTe-
HHA ONpCIeIeHHOro o6beMa SHAHHE H OMbITA
B IIpOGeCcCHH.

YUro6bl npencraBuTh cefe CTENEHb CJIOKHO-
CTH TOH MJIM HHOH CHCLHaJbHOCTH KY3HETHOTO
peMecsia, OCBETHM HEKOTODbIH KDY 3HaHHE H
HaBBIKOB, HEOOXOMHMBIX MacTepy mJs caMo-
CTOATNIBHOH paGOThI.

Bo-mepBpiX, 3HaHHME CBOHCTB W PasS/THYHBLIX
KayecTs kesesa ud crasd. OcoGeHHO BaXKHO
6bI0 yMeHHe pasjiHdaTh JKeje30o W Crajdb H
passple copra crajJd (MaJIoyIyiepoaucTasd,
CPEHEYTIEPONKUCTAS],  BBICOKOYIVIEPONUCTAsI).

'U. Cranun DxoHoMHyecKwe npoG/eMbl colua-
anaMa 8 CCCP, crp. 15.

Ilpu ypomne TexHukH ApeBHell Pycu 3o 6bu1o
BO3MOXKHO TOJIbKO TaK Ha3blBaeMbIMH [pHEMa-
MH Ha H3JOM MJIH Ha ucKpy. To u mpyroe mpe-
Oyer OoJsblIOro HaBbKa M ombTa. J[lalee,
NpaKTHYECKOE OBJMaJCHHe BCEMH IPHEMaMH
CBOOONHOH KY3HCUHOH KOBKH TpeOyeT JI0BOJbL-
HO TIPOUOJIKHTEJNBHOTO BpeMeHH. Bo-BTOpEHIX,
IIDH CBapKe »Keje3a M CTaJH HYXKHO yMeHHEe
AOBOIMUTb A0 HeOOXONMMOH TeMmepaTypbl Ha-
rpeBa o0a Mmera/sia. A Kak HaM H3BECTHO,
KEJIC30 H Crajib (M caMa crajb B 3aBHCHMO-
CTH OT COCTaBa MO YrJAepody) HMEIOT pasJjuy-
HbIC CBapOYHble TemnepaTyprol. Kontponem mpu
ONpCAeICHHM TeMIrepaTyp ObIM IBera Kaje-
HHfA, 3HAHHE M YJaB/AHBAaHHE KOTOPBIX TaKiKe
TpeGoBasu Gosbiioro onbita. Haubomee cirox-
HOH Oblla TepMHYecKas 06paGOTKa CTaJbHBIX
H3/le/IMd Ha ompedeseHHoe kavecTBo. Hanpes
HBJCNKHA [0 HYXHBIX TEMNEpPATYp H PEXKHM
OXJIAXKIEHHST TPe6OBaNH pa3HOoOOpa3HLIX 3Ha-
HU#l 1 Oonbimroro oneita. Kak MBI Bamesu Bbi-
e, APeBHEPYCCKHH KY3HCI, JOCTATOYHO TOYHO

ONpeNe/IsT  TeMOepaTypel HanmpeBa. OudeHb
CNIOXKHOH OblMa 3axkafka C OTOycKoM. Temie-
paTypel HarpeBa INPH OTIYCKE BO3MOXKHO

KOHTDOJIUPOBATbh TOJNBKO LBETAMH [100EXKAaJ0-
CTH [IOBEPXHOCTH IPEAMETa, H 3TO OMSATH CI0XK-
Hasi onepauus, TpedymIast OrPOMHOTO HaBLIKA.
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VioMsaHy ellle TONBKO TOPHOBOE —MATHHE,
npoBefieHHe KOTOporo TpeboBajlo 60JIBLIOTO
KOMILJIeKca CBeJeHMA H, [JaBHOe, YMEHHA
peryJiupoBaTh TEMIEpaTypy. $I me mnepeyHC-
510 GOJIbLIOro KoJIMYecTBa ONepauui ropi-
yefi M XOJOAHOH MeXaHHYECKOH 06GpaboTKH
MeTaJjla, KOTopbie TpeGoBaji COBEPIIEHHOIO
MacTepcTBa, @ CJeJ0BATeNbHO, H MHOFOJET-
Hero oOyueHHS,

TaxuM oGpasoM, JJsi HaC BIOJHE SICHO, HTO
oBJajeHe NEPCUHCISHHBIM BbILE, AaJIEKO Clle
He IOJIHBIM IepeyHeM TPOH3BOACTBEHHDLIX Ha-
BbIKOB, 3HAHHI M CEKPETOB ', 6e3 POLOJIKH-
TeJbHOrG OOyueHHd, a CJeL0oBATEJbHO, YydJeHH-
yecTBA, ObWIO HEBO3MOMKHO.

B nucbMeHHBIX MaMSITHHKaxX Mbl HaXoAHM
IpAMble YKa3aHWS Ha CYyMIECTBOBAHME HHCTH-
TyTa yueHHyecTBa B JpeBHed Pycu. Orn HaM
rOBOPAT © JAOBOJBHO YETKOM IEJICHAH DeMec-
JIeHHHKOB HEKOTODHIX CleNHaJbHOCTeH Ha Ma-
CTEpOB H YUCHHKOB, B TOM ocoOGOM  IIOHSATHH,
KOTOpOE CBOMCTBGHHO CPENHEBEKOBBIO. He-
CKONLKO MO37Ke, B NMaMaTHHKax konma XIV—
XV BB., Mbl HaXOI¥M YiKe DeryjupoBaHue 3a-
KOHOJLATENBHBIM MyTEM OTHOLIEHHH MeXIy Ma-
CTEPOM-YUHTE/IEM H YUYEHHKOM. 51 HMEIo B BH-
ny Ilckosckyio CymHylo npaMory.

Vissecren pacckas Kuepo-Ileuepekoro mate-
puka 00 Osumman-Hxoron#eue. Omamui
«mpefiad OblBACTb POAHTE/bMA CBOMMA Ha yde-
HHe MKOHHATO [HCAHHUS» TIPedyeCKHM Macre-
paM, KOTOpble yKpauajd coGop Kuepo-TTeuep-
ckoro MomacThpst. Ilocne yuenms OuMnui
«no0pe H3BBIK XHTPOCTH UKOHHEH, MKOHbI IH-
catd xuTp Ge 3ejo» 2, 1o — koHen XI B, mep-
pasi nosopuHa XII B. B gpyroM namMaTHHKE
XII B. mbl untaeM: «IIIBBBEIL 1OKAa3aeTh OyUe-
HUKOY, KAaKO DPe3aJbHHK JpbiKalle, pesaTH
OyCbM H, KOIOTOy APbKSIIM LINTH Calorbl» 3,
B uHOM MeCTe Mbl BCTpeYaeM YNOMHHaHHE O
TPYAHOCTH YyueHus. PycckoMy NEpeBOIUHKY
3natocrpys, mucasmemy B XII B., ObWIH BIOJ-
He §ICHBI CJIoBa cOopHHKa «MHOrakasl pe-
MECTbBbHHK KJI€HETbCS HE HaTH OY4YCHHKOY HE

1 Cekperos B IOJHOM CMbICKE CJIOB3, TaK KaK MHO-
rie Macrepa 3HAJH W TIEPEAaBatH H3 [OKOJEHHA B
[IOKOJIeHHe MHOXKeCTBO  TeXHOJOrHYecKHX  PeIenTos,
0COGEHHO CIOCO60B TEpMHUECKOH O6pabOTKH, CUHTAs
CBOM CEKPEeTH OCHOBOM ycrexa paGoTsl H KadecrTsa
BEITyCKAEMbIX H3IEMHH,

2 [Tateppk  Kuepo-ITeuepckoro
crp. 122—123. '

"3 Borocsosve cB. Voawna Nawmackuna, crp. 367.
M. U. Cpesnescku i Yk cou, T. II, crp. 262.

MOHaCTbI'pﬂ, 1911,

ACTH, HH TMTH» !, VmarTbeBcKas JIETONHCh TOA
1959 r. coofllaer HaM O IIOCTPOSHHH IOpOAa
Xoama HanmunoM [ajpikuM. B ropox Hadanu
CTEKATLCS M3 OKPECTHLIX 3eMeJb peMec/eHHH-
ki, «Mjpaxy, AeHb © BO JeHb, H YHOTHl H Ma-
crephl, BeAuun Gexaxy u3 Tartap: CeAC/ILHALD
W JIYYHHIBL H TYJbHHIGL B KYSHEIH Kejesy H
Mean H cepebpy» 2. SiBusercsas «yHOTa» (T. e
MOJIOAOH, IOHBIH) YUEHHKOM HJIH IMOJMACTePb-
eM-TIOMOILIHHKOM, OIPENeJeHHO Mbl CKa3aTb HE
MozkeM. $1 CKJIOHEeH CcYHTaTh, UTO 3TO CKCpee
yUeHHKH, YeM HaeMHbIe I0IMacTepbs, TaK Kak
celeNbHUKH, JYYHHKH H TYJBHHEKH MOTJH pa-
GoraTb H, BeposTHO, paboraju Oe3 I0OAMa-
cTepbeB, T. ©. HAeMHBIX NOMOLIHHKOB.

Boeigsunytoe B. A. Ppi6akoBeiM, Kak pabo-
yas THIOTE3d, HO JOCTATOYHO [0Ka3aHHOe MO-
JIoMeHue o cymecrBoBanun B Hosropoze B
XII B. cpemy PeMECIEHHHKOB-I0BEIHPOB HHCTH-
TyTa «IIeJeBPOB» 3, TaKkKe TOBOPHT O IPOROI-
JKUTEJBHOM M JTOBOJBHO HeJerKoM yueHHdecT-
Be, MIpeXIe UeM PEMEeC/IeHHHK TONYIHT KBalH-
(pHKALHIO H 3BaHUE MacTepa.

Hurepecnass jAna Hac CTaTbs [TcKOBCKOR
Cyngro#l rpaMOThI, OTHOCsIIEHCA K CaMoMy Ha-
yagy XV B., yUeHHUECTBO DacCMaTpHBacT Kak
JAABHO CYLIECTBYIOLIee OObIMHOE SABJICHHE. ITo-
CKOJIBKY yUeHHE y MacTepa Obl1O IJIATHEIM,
MOTJIH BO3HHKATb KOH(PIUKTH O CpOKax H CyM-
Max ToH OmiaThl. YUaCTHBIIMECS CIOPHI MEX-
Jy ydeHWKaMH M MaCTepaMH BbI3BaJjH IOSBIE-
HUC 3aKOHOJATEJBHOH CTaTbH B IOPHUAHUECKOM
IOKYMeHTe. «A KOTODHI MacTep HMET COYHCTH
Ha yueHHKa y4eOHaro, a YHeHHK 3anpercs, HHO
BOJISL TOCYIAPeBa, XOUeT CaM TOLeNYH Ha CBO-
eM yyeOHOM HJIH YYEHHKY BEJIUT» 4.

Tonpko B CHAY MaJOUHCIEHHOCTH 1 cITygai-
HOCTH HAIIHX IHCHMEHHBIX HCTOYHHKOB MBI HC
uMeeM H3BecTHii o mono0HOH perjaMeNTalty
yuennuectBa B XI-—XIII BB.

[IpupeneHnble TPUMephl [OATBEPHKIAIT Ha-
Ule NIPENNOJOKEHHe O CYIIeCTBOBAHUN HHCTA-
TyTa YYEHUKOB B Ky3HeUHOM Demecie H, B Ha-
CTHOCTH, CpelH TaKHUX crenpajbuocTel, Kak -
OpYKEeHHNKH, OPOHHWKH, CEpITOBHKH-KOCHHKY,
HHCTPYMEHTAJBLINKH, 3aMOUYHAKM M JDYIHE.
[ojpoGHee OCBETHTb TOT BONPOC MO TPHIHKE
OTCYTCTBHSI LPYTHX, Gojlee MONHBIX AaHHDIX, Mb
He MOXKeM. ‘

1 3parecrpyi. W
t, 11, crp. 116.

2 [ICPJI, 11, crp. 843.

35 A. Pm6akoB Pemecrto JpesHed Pycu.
M.— 1., U3a-so AH CCCP, 1948, crp. 300.

+ TlckoBckaa CyaHas rpamora, CTaTbA 102.

U CpesneBcKHHA VYK cod,
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IIpousBoncTBenHbIi BCEX
OneUHaNbHOCTEH KY3HEUHOTO [eJa
ydactusi B paboTe, KpOMe Macrepa-KysHela,
€lle ONHOTO-IBYX MOMOUIHUKOB-MOJIOTOGOHIES.
Ilprnanne cooTBeTcTBYIOLUIEH GOPMBI TOMY HIH
HHOMY H3JETHIO NPOM3BOMAHIOCH MYTEM YacCThIX
YAAQpOB IO HATPETOMY METAJJIy TAXKEJIBIM MO-
JIOTOM (BEC apXeOJIOrHYECKH H3BECTHOTO MOJIO-
Ta paBeH 1,55 kr). To BBeIEHHA MeXaHHYECKHX
BOZONEHCTBYIOMIMX MOJOTOB 3Ty ONEPAlHIO B
Ky3HHUE NPOU3BOLHJ CIIELHAJBbHBIH YeJIOBEK —-
Moaoroboerr,

TakuM yemoBexoM B IpPEBHEPYCCKON Ky3HHU-
Le MOr GbBITh MiaWHA WIeH ceMeHCTBa Ky3-
Hella WJIH YJYeHHK HJAH ClelMaJbHo HAHATHIR
IoIMacTepbe-MoJIoTO00RL,

IlepBriii u BrOpo#i cayuail GbIIH sBJICHHEM
HanGosnee penkuM. He y kammoro Kysheua B
CeMeHCTBe OblJl B3POCABIH MY’KUHHA, KeJako-
ui paGoraTh B Kysuuie. He y kaiaoro Kys-
gena Bcerna Obll YYeHHK, a ecJH OH M 6L,
T0 OYEHb YaCTO HMMeN Apyrie obszaxnHocTH. Ho
KaXKIOMY KY3Hely Bcerma TpefoBascs MOJOTO-
Goell, M OCTABAJICA TPETHH BaPHAHT, ABJITB-
IHHCS HauboJee PaCHpPOCTPAHEHHBIM B JIpeB-
Helt PycH,-— HaHHMaTh CBOGOAHOTO TOPOJICKOTO
KHTeJIsT cefe B IIOAMACTEPbA-MOJIOTHHKH,

TepMuHOB  «mofMacTepbe» M «MOJIOTHHKS
ADPEBHEPYCCKME ITHCbMOHHBIE NAMATHHKM HaM
He CoXpaHuid. Ho HaeMHBIX MOJIOTOGOHLER
OA TEPMHHOM «MOJIOTHHKH» H <«Ka3aKH»
OYeHb YacTO YIOMHHAIOT IHCIOBble KHHIH
XVI Beka 1.

Takum obpasom, Mbl BHIMM, uro HHCTHTYT
oIMacTepbeB, T. €. HaeMHBIX MOJOTOOOMHIIEB,

[Iponecc mOYTH

TpeboBas -

paHee BCero BOBHHMK B Ky3HeUHOM pemecie, Hu
OlHa JIpyras peMecjeHHas CHeLHaJbHOCTb He
TpeGoBajia CTOJL HACTOATENbHO MOAMACTephs,
KaK Ky3HeuHas, MO0 BeCb TeXHOJOrUUeCKHH
NpOICCC B MPOUHX peMecjiaX MOI BBITOJHATHCS
OJXHHM YeJIOBEKOM.

[ToaMacTepbs-MOJOTHUKY TaK K€, KakK H Ma-
CTepa-Ky3Helbl, ObITH CKOPEe BCEro IOCATCKH-
MH XHTenIMH. MOJOTHHKH 4YacTo MOIJIH Bep-
OOBATBCA H3 YUYEHHKOB, ¥ KOTOPBIX OKOHUMJICS
CPOK OOydYeHHS, HO 3aBeCTH COOCTBEHHOTO Iie-
J1a, He o6Janas COOTBETCTBYIOIIHMH CpeACTBa-
MH, OHH HE MOIJIH. ¥ TaKOrO YYEHHKa Ky3Hed-
HOT'O JI€Jla OCTaBaJlaCh eIUHCTBEHHAS BO3MOMK-
HOCTb 10O IOpHI, 0C BPEMEHH HTTH B HaeMHBIe
NoAMacTepbs, H Yallle BCEro, B MOJOTOOOHILAI.

Ilepesq HaMH BHIDHCOBBLIBAGTCH THIMUHAS
KapTHHa MacTepa M IIOAMAacTepbsl, CTOJb Xa-
pakTepHa# mJs CPeNHEBEKOBOIC TOPOJCKOrO
pemMecsia.

Psan xapaxrepHbix uepT, mpucylxx JpEeBHE-
PYCCKOMY — KY3HEUHOMY DeMecay,— IIHpOKas
CIICIMANU3ALHSA, BHICOKAA TEXHHKA IIPOH3BOI-
CTBa, HaJHYHE HHCTUTYTOB YUEHHYCCTBA H IIO-
MacTepbeB, CBA3b C PHIHKOM M MHOTHX JIPYIHX,
KOTOPbIe MBI MOXKeM HabJIIoyaTh CPeH OCTANb-
HBIX peMeces, CTaBsT Nepell HaMH BOMPOC O
CylwecTBOBaHWH B ApeBHeH Pycu, u B yacTHO-
CTH B KY3HEYHOM PeMeCse, LeXOBOIO CTPOS.
Ho nucbMeHHbIE DaMATHUKH, 6e3 KOTOPBIX
31eChb Henb3sd OO0OHTHCH, HHYero o6 3TOM He
roBopsAT. PsAx nokasatesqbcts o ToM, uTo 3a-
YaTKH PEMECTEeHHbIX KOPMOPAamuH IeXOBOTO
THIIA MMEJHCE YiKe B JJOMOHTOJIbCKOH Pycy,
npuBoauT B. A. Pri6akon !.

I'’1TABA VI

CBBIT [POAYKINAN

C TOBapHEIM IIPOM3BOACTBOM TODOACKHX
. KY3HELlOB HEpPa3pblBHO CBA3aHL BOIPOCH O
dpopmax c6biTa MX NPOLYKUMH H paloHe ee
pacnpocTpaHeHus,

Kysweny s usrorosiienns cBoeli mpoayk-

'B. A. Konunn O6paBorka xenesa B MoOCKOB-
ckoM rocynapcrse. MUA, Ne 12, crp. 195,

MU OBUIO HeoBXOomHMO ChIPb€ B BHAE KeJie3a
W craid. Kak MBI IOKasaju BENIE, OCHOBHAS
Macca Keseda B IpeBHeH Pycu npoussomu-
Jlach JIEPeBEHCKHMH DpeMecieHHHKaMu. [Ipous-
BOICTBO XKe€Jie3a B Iopolax OblLIO SBJISHHEM

'B. A, Pu6aron Pewmecio JpeBHel
M.—J1, Hag-s0 AH CCCP, 1948, cTp. 767.

Pycn,
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HCKJIIOUUTENbHBIM;  DOPOACKHME — MeTaJIypri,
KaKk, Hanpumep, B Crapoi Pszann HIH Patixo-
BELLKOM TOPOJHIILe, M3TOTOBJSNA, BEPOSITHES
peero, cranib. CleloBarTesbHO, TOPOICKOH Ky3-
Hel JOJKEeH OKyNaTb KeJe30 y MeTajlaypra,
JKHBYIIEro TAe-TO B JAepeBHE, PacHolokKeHHOH
B GJMKaHIlIeM K TOPONY paHoHe.

Bout au o6MeH MEXIAY TOPOACKHM Ky3He-
IIOM H JePEBEHCKHM MeETa/yproM HenoCpen-
CTBOHHO B BHI€ IpocTeliied (opMmbl, T. €. TO-
Bap Ha TOBAp, WIH KaK-TO HHaue, HJAH MEXIY
HUMH y4acTBOBaJl TODrobell XenesoM (Kak,
HanpuMep, B XVI B.),— Mbl He MOXeM pe-
[IMTh BCJCACTBHE IMOJHODO OTCYTCTBHSI KaKHX-
nubo JaHHBIX.

Kysuen pansi mpHOOpeTeHHs XKejesa Mor
CKymaTh WJIH 6paTh B OOMeH CTapble HONOMaH-
Hbl€ ODYZMs TDPYyAad, OPyxHe H WHCTPYMEHTH,
HO 3TO AaBajo B OOIIEH CJOKHOCTH HeGOosb-
[IIoe KOoJHYecTBo Meramia. Mmeercs elle ofHa
¢opma pemeciia, KOra peMeCTeHIHK paboTaer
Ha MarepHane 3aKasudka, HO 1Js1 JpeBHEpyC-
CKOMO Ky3HEYHOTO [€ja C ero MacCoBOd Mpo-
AyKLueH, Wiyied Ha WMPOKHH DBIHOK, 3Ta
dhopMa HempHEMIEMa.

COLIT NMPOLYKUHH Y TOPOACKHX ClEelnHajH-
3MPOBAHHBbIX Ky3HeNOB ~ [pOoTeKan B IBYX
¢opmMax — IPOH3BOACTBO H3MEJHH Ha 33Ka3s H
Ha pHHOK. OpyxKelHHHKH, OPOHHHKH, ILJIEMHH-

KM, HHCTPYMEHTAJbIIMKH paGoTranu, BeposAr-
Hee BCero, Ha gakas. MHorue KysHeIbI-
yHuBepcasbl Takxe paCorann Ha 3aKas,

KOTJa MM NPHHOCHJIH B DPEMOHT TO HJIH HHOC
u3aesue Wi 3aKasblBAJH KaKyo-1u60 AoMall-
HIOI0 yTBAph M NpHHALIexHOCcTb. Ho cepmo-
BHKH, KOCHHKH, HOXOBHHKH, TIBO3J0YHHKH,
yIHHKHM, 3aMOYHHKH CBOIO TpPOAYKIHIO MOr-
AM  BBUIYCKaTh R CBODOAHYID  NPOJAXy
Ha IUEPOKHH pbIHOK. KysHel, H3TOTOBJISA
NapTHIO  CEpIoB, KOC, HOMXeH, 3aMKOB,
reo3feit M T. I., ObLT yBepeH B uX cObiTe Ha
pbiHKe. MHaue NpPHXOAMJIOCH COBIBaTH CBOIO
NPOLYKUHIO OPYXKEeHHHKY, GPOHHHKY, HJICMHH-
Ky, TdK KaK CaMo H3JlelHe 4acTo JieJlajloch Ha
ONpe/leIeHHBIH POCT HM3BECTHOro eMy 3aKas-
yuka, Kpome Ttoro, OoJpllass TPYAOEMKOCTH
H3TOTOBJIEHHST ITHX HU3JEJHH, a CleloBaTe/]lb-
HO, H BHICOKAsl CTOHMOCTb, NpHHYXKJajga pe-
MeCJIeHHHKa HMeThb HeKOTOpylo  FapaHTHIO
B CObiTe (CBOErO MPOAYKTa (BO3MOXKHO, OH
roJiyuaJ NpH 3aKase H 3a]aTOK). [IponyKuHuio,
H3TOTOBJICHHYIO [Js OoOMeHa, Ky3Hel, Ipola-
Bajl Ha TOPOLCKOM TOpre uiau y cebs B Ky3-
HAme. 3Jech €6 MOr KyIHTb KdK TFOPOACKOH

noTpebHTeNlb, TAK H npHexaBIIHH ¢ TOBApOM
u3 nepepnu cMepm. Ho ropasino GOJIBILHH
COLIT HOXH, HOXKHHI(bI, CepIbl, KOChl HUMEJH B
JlepeBHe, KyJla MX NPHBO3WI Ha NPOLAKY BME-
cre ¢ «IIeNEeTHHBIM» TOBAPOM CTPaHCTBYIOLLIHH
odens. [lepeBEHCKHil JKHTEJb OXOTHEE TIOKY-
man y odeHu OCTPbIE CTajlbHOH HOX, CEPI,
HOXKHHIBI M T. I., YeM <«yTBapb NpHUBHYIO>,
KoTopasi y IoBejaHpa B cocelHeli MAepeBHE
cTOMJla HaMHOTO JEUIeBJIe.

Jlusi ompedeieHus paliona cOblTa MpPOAYK-
MK TOPOICKHX KY3HEIOB Mbl He HMEEM COBEp-
[LIEHHO HHKAKUX JaHHBIX. MeToa TEXHOJOTHYE-
cKoro monobus, npepioxenubi B. A. Priba-
KOBBIM H MO3BOJHMBIIHE eMy CelaTb LeHHed-
lIHe BBIBOJB O COBITE IOBEJHPHBIX M3IENHH,
NPUMEHATb [l NPOAYKIHMH Ky3HCUHOTO JL&la
Mbl He MoxkeM. OObIYHbIC Ky3HEUHble H3IEIHT,
MATOTOBJGHHbIE MYTEM CBOOONHOM KOBKHM Hawke
OJHHM Ky3HCIOM, Beerja OymyT no ¢opme Tak
WM WHAYe OTJIHMUATHLCS ONHO OT mpyroro. Tex-
HOJOTHUECKHe OCOOEHHOCTH TaKXKe He MOryT
CTy?KMTb CDaBHHMBIM KDHTGDHEM, TaK KaK OHH
JOBOJIGHO OOLIM JJIsL BCEH TepPHTODHM JpeB-
Helt PycH. DiieMeHThl TEXHOJOTHYIECKOTO NOL0-
6HsT BO3MOXKHO GyIeT HalTH B LITaMIIOBaHHbIX
JKeJEe3HbIX H3jenusx (6J/sxu, yKpallleHHsi KO-
cTioMa M cOpyH) M 3aMKkax (OpH CepHHHOM
NPOH3BOLCTBE BO3MOKHO CJIHMEHHE 110 KOJH-
gecTBY JeTaJjell, HX pa3mepaM, KOHQHTYpauun
7, HAKOHEL, KOHCTPYKUWMH 3aMKa), HO TaK Kak
3TH NpeAMeTbl B Hallux MysesX [OKa elle
npeacTaBIeHbl GeIHO, cpaBHeHHH MBl HE Mpo-
U3BGIHIIH.

Wcxons M3 paiioHa cObITa TOPOMICKHMX I0BE-
JMPHBIX HM3eVIHH, KOTOPbIHl JTOCTATOYHO TOHHO
oweptusi B. A. Pei6akos!, ¥ M3 NPOTSKEHHO-
CTH TOPOJICKOH OKDYIHM Y APEBHEPYCCKHX ropo-
OB C peMec/eHHbIMH HocanaMu B Kouue XII'8,
Mbl CUMTAeM BO3MOMKHBIM MPHHATb MPOTIXKE-
upe pafiona cObITa AJNsT Ky3HEYHBIX H3IeTHH
LIHPOKOTG  NOTPeGNeHAsT  (HOMKM, HOMHALEL
cepnel, XKockl H T. I.) B 50—150 kM B JHa-
MeTpe. De3yciioBHO, He B KAMAOM PeMEC/IEH-
HOM TNOCaLe WMEJHCh ODYKEeHHWKH, WHCTpY-
MEHTAJbIIHKH, IIJeMHHKH, GPDOHHUKH, KYy3ielbl
10 W3TOTOBJIGHHIO BECOB H T. I, [TO3TOMY MIpO-
TSKEHHOCTh padoHa ¢ObTa NPOLYKLHH 3THX
PEMECTEHHNKOB HeOOXOAMMO DaCIlHpPHTh, HO
eIBa JM OH TPEBBILAJ TPAHHIbl OTACTbHBIX
xuspkecTB. CTOMHUHbIE TIOPOAda KHANKECTB, a

1B. A. Pub6akon. Pemecso ppesrer Pych
M.— JI., Usz-Bo AH CCCP, 1948, crp. 456.



CBBIT HNPONYHKIIHH

TAKXKe H MHOTMe JApYrHe KpYNHBIE TIOpOXa
ApeBHelt PycH, uMesln KysHeloB BCex HaMH
TNePEYHCIIEHHbIX CHEeNHaATbHOCTe.

['oBOPHTL 0 KaKHX-JIMGO KPYIHBIX [eHTpax
IPOH3BOJCTBA ODYIKHS, 3aMKOB, BE€COB, IOBE-
JADHbIX MHCTPYMEHTOB M T. II. Mbl COBEepIIEH-
HO He HMeeM OCHoBaHHH. [IpuMepoM iMpoKore
pacnpocTpaHeHusl, HanpUMep, 3aMOUHOrO IIPO-
H3BOJICTBA MORKET CJIYXKHTb 3aMOUHHK Paiiko-
BELLKOTO TOPOAHINZ, B MAacTEPCKOH KOTOPOro
Obiio mHafizeHo Gosee 100 HHJIMHAPHUECKHX
MPY>XHHHBIX 3aMKOB. A KakK M3BeCTHO, 3TC TO-
poaMUle NPEACTABJSAIO COOOA KpemocTb ¢ IIo-
CaJoM IIpH HeH, DaTHbIC JIOAW KOTOPOH 3aHH-
MaJIHChb H PeMECTIOM.

Kaxux-mu6o JDaHHBIX, TOBODANIHX O IIPOH3-
BOIUTEJIBHOCTH TPYJa NPEBHEDYCCKOrO Ky3He-
na, y Hac HeT. IlucbMeHHBIE HCTOUHHKHM, KakK |
B IDYPHX CJIydasiX, HHUErO He TOBOPST, a ap-
X€OJIOTHUECKHEe HEMOCTATOYHb. Ho mpouspomu-
TeIbHOCTh TPY/2, BEPOSITHEe BCEro, ObIa He
OYEHb Jasjieka OT TUPOH3BOIHTEJBHOCTH KyCTa-
pefi-kysnenoB B XVIII—XIX ss.

JIns OpHEHTHPOBOUHON ONEHKH CTOMMOCTH
Xxejne3a B ApeBHeH Pycu MBI MoxkeM mpuBJeyn
INaHHBIE KyCTAapHOH npoMbriennoctd XIX B.
10 MPOHM3BOACTBY CBLIPOAYTHOTO JKeJe3a B Iie-
4aX, OYeHb OJIM3KHX K IDEBHEPYCCKOMY THITY.
Kosbpuuuentel mpynossix 3aTpaT pasimuHbIX
omepanu# HaMH B3ATH M3 pabor A. A. Taii-
nyk !, akan. B. M. Cesepruua? u H. Kapro-
novselesa 3,

TpynoBble 3aTpaThl Ha NPOM3BOACTBO B JIPEB-
HeH PycH B CLIDOTYTHOR IeyM KpHUBI Xeje3a
BECOM 5,5 KI' B UEJIOBEKO-IHAX COCTABJISIH:

ITo pyne. KoauvectBo pymsl B3siTo mo or-
HOIICHHIO K BECY KPHUBI DaBHBIM 4,6, T. e.
0BOrallleHHOro KOHIeHTpaTa pyasl 25,2 KT, mid
CBIDOH PYABI OKOJ10 32 Kr.

a) Jlobblua pysbl, H3 pacyeTa, uTo OAUH pa-
60UMH B OIWH TEHb BHIKANBIBAET OKOJIO 35 ny-
JOB.

[Tosryunm 6/100 wenoBexo-aus.

6) O6xur, u3 pacyeTa, YTO OXHH pa6oyufi
B OIMH NIeHb MOKeT 00xkeub okono 120 mynos
pVIbL.

[Tosyaum 2/100 uwenoBero-mus.

B) Ilpu stom uapacxonyercs apos 1/20 Bo3a.

IMonyyrm 2/100 uesoBexko-mMHSs.

YA, A Tadayk Y& cou.

? Axan. B. M. CeBeprun. Vx cou

*H. Kapronoasnes. Xenesnoe IPOH3BORCTBO
8 _Yepenopenkom yesne Hosroponckodi ry6. Tpynw
B3O, 1862, r. II, crp. 23.
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r) OG6orallleHHe: TOVIYeHHe H NPOCEHBAHHE,
U3 pacuera, 4YTO OJHH pabGouu# B JMeHb HCTOJ-
YeT H IpoceeT OKOJO 3D NYZOB OOOMKKeHHOH .
DYJIBL.

[Tomyunm 6/100 uenoBexo-mHs.

n) IlonBoska.

Bepem opuentupoBouno 5/100 uenoBexo-mHsA.

Bcero mo pyme: 21/100 uenoBexo-nus.

ITo yraw. Konuyecrso yras B3sTo 1o oT-
HOUIEHHIO K BeCy KpHIbl, Kax 10, T. e. 55 kr.

a) 3aroToBKa APOB U3 pacyeTa oqHOH KyGH-
UeCKOH CaxkeHH B 5 OHeH OMHHM JieCOpyGoM.
Hast 3!/ nynoB yris HeoGxomumo IpoB 1,3 m3.

[Tonyuum 65/100 uenoBexo-AHS.

6) YriexokeHwe W3 pacyera, 4TO OJNHMH pa-
0ounil B 1eHb mepexkeT yga yromb 2,5 M3 1pos.

IMostyurm 52/100 yesoBexo-LHS.

B) ITonBoska.

Bepem opuentuposouno 5/100 yemoBexo-aHs.

Bceero mo yrowo: 122/100 yejoBexo-gas.

ITnarka xemesa. 3 pacyera 4 onepa-
UHH B JeHb MPH JABYX MeTaJJIyprax, o6cay:Ku-
BAIOIHHX TIeyb,

IMonyuum 50/100 uyesoBeko-aHS.

Beero na kpuny: 193/100 uenosexo-aHus.

Taxum 06pasoM MBI IOXYYHTH TPYAOBYIO
CTOMMOCTb OJJHOH KDHIEbI, BecoM B 55 xr, pas-
Hy10 1,93 pabounx uyenoBeko-mHs. Ha oxus myx
CBIPOZIYyTHOTO XKeJie3a NOPHXOLMUJIOCH 5,5 UeJo-
BEKO-HS.

M3 namero pacuera Mbl BHIHM, UTO GoJblle
MOJNIOBUHBl CTOMMOCTH Keje3a (63%) yxomuio
Ha yrosib. Pacxon yras maxomwics B mpaMofi
3aBHCHMOCTH 0T o0’beMa MIPOU3BONCTBA, T. €.
YCJIOBHA CaMOrO CHIPOAYTHONO mnpouecca. Eciu
MBI CpaBHHM BBIYHC/ICHHYIO HAaMH IIPOH3BO/IH-
TEILHOCTh APEBHEDPYCCKOH CHIPOOVTHOH [edu
C NPOU3BOAHTENBHOCTbIO HOBTOPOACKOH CHIpO-
AytHolt meuu XIX B., onucanHoit CeBepruHLIM,
H TIPOM3BOIMUTE/BHOCTBIO KApeJbCKOH ChIPOIYT-
Hoft neun XIX B., omucannolt dymmomom, To
YBHIHM, 4TO IPH HeOONBUION DasHHIEe B KOH-
CTPYKIHH H pasMepax IeYy TPYLOBEIC 3aTPAThI
Ha ofuH myx Kene3a K XIX B, yMeHBUIRIHCE B
HEeCKOJIPKO Da3: AJas1 HOBrODOICKOH MeuH OHH
COCTaBJSNH 2,54 TPYROMHS, a JJS KapelbeKof
nmedn 1,09 TpymomHs.

OcHOBHYIO pasHHUY B 3TOM GaNaHCe COCTaB-
JISLTH 3aTPaThl HA YTOJb, PACXOA KOTOPOTO 34-
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BHCEJI TOJMIBKO OT BpeMeHH IIPOMOIKHTEIbHOCTH
mpoltecca., Yem  3Ta  NPOLOJKHTENBHOCTD
. MeHbIll€, a CJIeJIoBaTebHO, H MeEHbIle Bec
KPHITLI, TeM OoJibllle Pacxofd YIJsl.

Hamu usyueHa TeXHUKA KY3HEWIOTO peMec-
aa IX—XII BB. u Hauaja XIII B.—- nepuoia,
OXBATLIBAIOIENO OKOJIO UEThIPEX CTOJMETHH HC-
Topuu nawell Pojibl. Apxeosoruueckie Ia-
MATHuKH [X—X BB. IOKasajd HaM TEeXHHKY
06paboTKH MeTajlya, y»Ke CTOALIEH Ha BBICO-
KOH CTYIIeHH PasBUTHs, OCBOMBIIeH BCEe OCHOB-
HHE TEeXHOJOTHUECKHE IPHEMBl KOBKH, CBapKH,
nasgHus ¥ TepMuueckoi obpabotku. [lepexon K
HOBOH TeXHHMKE, KaX HAM KaxkeTcs, JIPOHCXOMIHII
B teuenue VII—VIII BB. UMenHo B 370 BpeMs
SMIMPUYCCKH OBLIH CO3JaHbl BCE OCHOBHEIR
TeXHOJOTHUECKHE OMepalyi J1peBHePYCCKOH Me-
TaJIoo6pabaThBaOIEH TeXHHKH.

«[Toka pemecso H MaHydaxTypa,— ITHIIET
K. Mapkc,— ofpasytorT BeeoOmmi OGasuc 00-
IeCTBEHHOr0 MPOH3BONCTBA, INOAYHHEHHE IPO-
U3BOMHTENST HCKJIIOUATENbHO OJHOH H3BECTHOH
OTpaCyid TPQU3BOLCTBA, PaspylleHue IepBOHA-
JaJbHONO MHOTO0OpA3HA ero 3aHsTHH SBJISIOT-
cd HeoOXOmMMBIM MoMeHTOM pas3Butud. Ha
3ToM Gasuce KaxKiaasi OTIH¢JbHas oTpacib Mpo-
U3BONCTBA SMIUDHYECKH HAXOMUT COOTBET-
CTBYIOIIMH €fi TeXHHYECKHH CTPOH, MemeHHO
COBEPIIEHCTBYET €ro H OBICTPO KPHCTAJLIHU3YET
ero, KaK TOVIBKO JOCTHTHYTa H3BeCTHast Cre-
MeHb 3pesocTu» .

Texuuueckuit crpo#i MerasnooOpabaTbiBaio-
mero H MeTaaIoroObBaloIero. [IPOUSBOICTBA,
CYLIeCTBOBABIIME yxke B X B., CTaj] OCHOBOH
DYCCKOTO MeTajl1000pabaThiBaloliero peMecaa
no cepepmubl XVII B., Xorla B pyCcCcKo# Npo-
MBILJIOHHOCTH — MOSIBJISIETCS  4YTYHOJHTEeHHAs

rexuuka. Ho sto me sHauur, uro B XI, XII #
XIII BB, TexHMKa He MOpOJOJIKaJNa PasBu-
BaTbCH,

Pa3spuTie TeXHUKH 3aKJI04aJIOCL B Paclopo-
CTpPAHEHMH HOBOH TEXHOJOMH BUIMpb, B pas-
BHTHH TOPOICKOrO peMecha, B CO3JaHHH MHO-
JKECTBAa HOBbIX BHAOB M KOHCTPYKIHN OpyAHH
Tpyaa, opyxuda, uncrpymenra. B XI—XII Bs.
6BLIO CO3MAaHC, TOJBKO W3BECTHHIX apXe€OoJOTH-
yeckH, 150 BHIOB H3AeIHH H3 Keje3a M CTaJH.
PasBuTHe TEXHHKM BBIPAXKAaloCh B IIHDPOKOM
BHEJDEHHH 3KeJEe3HOIO M CTaJbHOTO WHBEHTApA
B KU3Hb PSIIOBONO JKUTEJSA NAeDEeBHH ¥ IOPOA,
W, HaKOHEIl, B COBEPIICHCTBOBAHHH U OoJee
IOJHOM OCBOGHHH OT/EJBHBIX  TeXHOJOTHH
CBapKd, Naiiku H TepMudeckodl o0OpaGoTky.
KpoMme TOro, B 3TO e BpeMs TIPOHCXOIHN
BHYTPEHHHI TIPOLeCC HAaKOIUIEHHS IMIMpHIE-
CKOT'CG  OIMbITa, 3HaHWH, (PAaCKPbITHA HOBBIX
CBOHCTB METANJIOB # PYA, KOTOPHIH B KOHIE
XIII u B XIV BB. goJuzkeH ObLT INIPHBECTH K
HOBBIM TEeXHHUECKAM H300DEeTeHHUSM H OTKDHI-
tuaM. pesuss Pycb B X—XIII BB. BMecre ¢
nepeloBHIMH CTpaHamu JamamgHo#  EBpombl
yYacTBOBAJa B CO3/MAHMH HOBOH TeXHWKH.

Ho pycckuM JoisiM He CYXKI€HO ObUIO BHU-
NeTh DE3YJALTATOB 3TOrO [POTPecca TEeXHHKH,
160 B cepenune XIII B. MOHIOJIbCKHE 3aBOEBa-
TeJTA PACTONTAJH H DACXHTHJIH IBETYLIYIO
KyJbTYPY B TexHuKy Hailef Poxunbl. «Paspy-
meHne roponos,— mumrer B. A, Prifaxos,—
CONPOBOXKIAJNOCh MAaCCOBBIM YBOJOM peMec-
JIEHHWKOB B ODJBIHCKHE TOpOfa; B Pe3yJbTaTe
DYCCKO€ FODOICKOE PeMecio GbUIo COBEpIIeH-
HO VHHYTOMKeHOo. Bce c/10KHBIE IIPOM3BOACTBA
HCUE3JIH; BO3POXKICHME MX HAYyaJloCh TOJIBKO
arryerst 150—200 ner» L. .

SARJTIOYEHNE

HMrak, Mbl 3aKOHUWJIM wu3JI0KeHHe TeXHUKH
JPEBHEPYCCKOTO ‘METAJLTYPrHYeCKOro H MeTall-
J006pabaThIBAIOILEr0 IPOH3BOMCTBA, SKOHOMH-
KH ¥ CONHAJbHOH OpraHu3aniy Ky3HeYHOTo
pemMeca.

B ocHOBe H3JIOXKEHHS Jerkano pPasHOCTOPOH-
yee M3YUEeHHE TEXHHKHM TIPOM3BOJCTBA JKejesa
¢ CTaJd M TEXHOJOTHS H3INOTOBJICHHA KeJes-
HOTO M CTaJbHoro nHBeHTapsl. Hamu ofume
BLIBOJbBl CBOLATCS K CJIEAYIOLLEMY.

1 K. Mapkc. Kamuran, 1. [, ctp 490—491.

1. K cepenune | ThicsueseTHs H. 3. Ha BCelt
TeppuTopuu Bocrounoit EBpombl OCHOBHBIM BH-
J0M ChIDOAYTHOTO TI'OpHa CT@HOBHUTCS HaseM-
Hasl HIaxTooOpas3Has ChIPOAYTHAs I€Ub.

2. UepHwi MeTana CTAHOBHTCS €JIMHCTBEH-
HBIM [IOZEJOUYHBIM MAaTepHaJoM JJid OCHOBHBIX
BHIOB OPYAMH TPYAA, HHCTPYMEHTA H ODYXKHA

3. ITepexom X HOBOH TEXHHKE MPOUCXOLHT
pe nosaHee VII—VIII BB., K coKajleHHIO €l
MaJlo H3YUeHHBIX ¥ Haubosee TyMaHHbiX. B arto

t 5. A, Prn6akos. Pemecno fpesHed Pych
M.—J1., Uan-80 AH CCCP, 1948, crp. 780.
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BpeMsi TIOSIBJISIIOTCS HOBble BHIbI opyau# Tpyaa
M HHCTPYMEHTOB H SMIHDHUCCKH CO3AaETCA
HoBasl TeXHOJOrHA 06pabOTKH Xkeje3a H CTaJji.

4. B IX B. yxe Obliu CO3J@HBl BCE OCHOB-
HBle BHIBI H KOHCTPYKIIMHM OPYAHH TpYila, OPY-
JHS M MHCTPYMEHTOB. DOJBUIHHCTBO OPYIHH
Tpyfa W WHCTPYMEHTOB IOXKHJIM 10 HallHX
nHeldl ¥ NPHMEHSIOTCS B COBDEMEHHOM OBITY H
TeXHUKe.

5. Huxakoro IepejoMa B Da3BUTHH TeXHH-
ku mobbuu M 06paboTKH UEDHOTO MeTanja B
CBSI3U C TMOSIBJEHHEM Ha TePPHTOPHH -JIpeBHel
Pycu BapmKCKHX OTpPAIOB He MPOHSOILLIO.
Texnrka B cepepHbIX padloHax Pycn B IX B.
yKe CTOstla Ha JOCTaTOYHO BBICOKOM YDOBHE.

6. Texuuka o0OpaGOTKH UEPHOTC — MeTajia
6p1a obmepycckoil n yxke B IX B. B oflMHa-
KOBOM CTefmeHH pasBHTOH KakK B ropojax cpel-
wero Ilpuusenposbs ¥ CMOJEHIIMHDI, TaK X B
pafionax Bepxuero IToposkbs, Hymnckoro ose-
pa W JPYTHX OKpauHax.

7. OCHOBHLIM [IOJIeIOYHBIM MeETaJJIOM SB-
JANHCh YTJIEPOMHUCTAst CTANb M JKEeJIe30.

8. MeTajjonob6LBaiolllee  IPOH3BOACTBO B
OCHOBHOM OCTA€TCSI B NpeMIeJaX JPeBHepYyCcCKOH
JepepnH. [opojcKMe KY3HElbl 3aHMMAIoOTCH,
MaBHBIM 00pasoM, ofpaforTkod MeTaala M
IPOM3BOJCTBOM  CTajih. Takoe NOJOMKEHHe
ocTaBajock Ha Pycu o korua XVII B

9. Pycckne ropoickue Kysmenpl X B., Bla-
jes B COBEpUICHCTBE TeXHMKOH o6paboTKH Me-
TaNia, MATOTOBJIS/IM DPa3HOOOpA3HbI HHBEH-
Tapb JKENe3HBIX M CTANbHBIX ODYAWH TPYA4,
WHCTPYMEHTa M ODYXKHS OT IBO3JeH 1 3aKie-
Mok 10 Koc u Meded. KypraHbl JpYXKHHHHKOB
‘X B. coxpaHHIM HaM OCOJblloe 'KOJTHYECTBO
KeJe3HbIX M CTaJbHHX H3JenH# paboThl pyc-
CKHX KY3HelOB. _

10. OcuopHOfi TexHOJOrHeH B H3TOTOBJICHHH
KaueCTBEHHBIX OPYJAHH Tpylda, WHCTPDYMeHTa H
OPYKHS SIBUJIOCH COGMMHEHUe B M3JeIUA 1y-
TéM CBAaPKM CTaJbHOTO JIE3BHA C IJKeJlesHOH
ocHoBofi. Hapsiiy ¢ 3THM IIpPAMEHSIAch TeXHO-
JIOTHSI LEMEHTALUMH XKeJje3a H CTafH,

11. Ons yaydineHHs MeXaHM4eCKMX KauecTB
CTAJIBHBIX JIE€3BHE pYCCKHE Ky3Helbl IpuMeHs-
7 pasHooOpasHbie PeXXUMbl TOHKO paspabo-
TAHHON TEXHOJOTHMH TepMuueckoilt oGpaboTKH.

12. BBICOKOrO TEXHHUECKODO Pa3BHTHS H HIH-
POXOTO PacIpPOCTPaHeHHsi AOCTHTaeT TeXHHKa
CBAPKK JKejie3a W CTajJd M TOPHOBOTO NasHHA
MeIbIO Keje3a H CTaJH.

13. C IX B. 10 cepenuunl XIII B. KysneuHoe
peMec/i0 HEYK/JIOWHO IO Blepel H DPa3BHURE-

noch. Pacimpsiiach HOMeHKJIaTypa H3femuf,
Gojlee MacCOBOH CTAHOBMJACH Ky3HEUHasl NPO-
IYKIMS, COBePIIEHCTBOBaNaCh TeXHWKa, B TO-
polax pas3BUBajach CrelHanusanud, [To na-
uremy nogcuery, 8 XI—XIIT BB. cpegw ropoa-
CKHX peMeCJeHHHKOB, 3aHATBIX o6paboTkoH
JKejesa W cranam, 6bmo He MeHee 16 passiny-
HBIX CIIEIMaJbHOCTEH.

14. C pocroM NPOH3BOACTBA M KPEMHYBIIMX
cesigell ¢ pokom Kysuenel B X1—XII BB., cTa-
pasch 06ecneyuTb MacCOBBIH BHITYCK MPOLYK-
M HEKOTOPBIX BUIOB H3Jequ# (HOXKH), Y-
DOLIAIOT TEXHOVIOTHIO NPOM3BONCTBA, 3aMEHANA
TPYJOeMKHe onepanuu Gogaee  TIPOCTHIMH.
B CJOXKHBIX H3IeNHAX {3aMKH) Ky3HEUbl IpH-
MEHSIIOT CepHHHOCTD NPOH3BOICTBEHHBIX Olle-
pamui.

15. KauectBeHHble W3meaHs (KOCHI, Cepilbl,
HOXKH, HOXKHWIIBI H Ip., 4 TAaKXKe H OpYXne)
W3TOTOBJISJIM KaK JJs roposa, Tak H JJisf Je-
peBHM TOPOJCKHe KysHerpl. Takoe MaccoBoe
Haenye, Kak HOXKH, JIeJajoCh (€O CTajbHBbIM
JNe3pHeM M TepMHYecKH 06pabaThiBaJOCh.

16. B ToBapHBbIX CBA3AX ropoja H AepeBHH
Belyllas DOJb NpHHALJIexajNa peMmeciaM IO
no6biue w 06paboTKe ¥Kejesa W CTAJIH.

17. BMecre €O BCEM DPYCCKHM PEMEC/IOM
METALIyprus H KysHEUHOe DeMecsio B IepBoH
nojposuuge XIIT B. Haxomuaocb B COCTOSHHMA
OUeHb BBLICOKOTO TEXHHUECKOI0 H 3SKOHOMHYE-
CKOTO DPasBHTHS. TaTapckoe HalIeCTBHE, DPa3-
pYIIMBIllee KpyIHeHlde MXKH3HeHHbIE LIEHTDEI
[Oxnoli u Bocrouno# Pycu, npepsasno pasBH-
TME DYCCKOTO PeMECTa M ero TeXHHKH.

18. Texnuueckas orcranocTb PycH, B 4acT-
HOCTH METaJNIYPTHUEOKOro M MeTaJoobpaba-
THIBAIOUIENO  TIPOH3BOACTBA,— SIBJEHHE TMO3-
Hellllee KaK CJ€ICTBHE TaTapCckoro HaulecT-
BHU4.

19. TexHHKa MeTa/1000paGoOTKH ApeBHEeH
Pycu p X—XIII BB. mpencraer mepex HaMu C
BBICOKODA3BHTOH TEXHOJIOTHEH MEXaHHYeCKOH H
Teryiopod 06pabGoOTKH Keme3a M CTajH, KOTo-
pofl BHPTYO3HO BJIAMEIOT PYCCKUe CIIENHaIn3H-
poBaHHEe KysHenbl. TBopYeCcKas MBICIB pYyC-
CKMX MaCTepoB BO BceX 00JacTAX MeTalyypri-
qeCcKOTo M MeTanoobpadaTeiBAIONIero NPOH3-
RGIACTBA HE OTCTaBajla, a B HEKOTOpbIX ofia-
CTAX 3HAYUTEJBHO oOnepexasna pPasBUTHE Tex-
HHUKH B TeDEeTOBHIX cTpaHax 3anagHodl EBpo-
TbI.

920. Ecap cOBeTCKHe YyueHble, HCTODHKHM Ha-
mefi PoauHbl, HMEWOT IOJHOE NpaBo 3asBHTH,
4TO, «CYJs TIO AAHHBIM O pemecae, Kuepckasd
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Pyen B X—XI BB. u pycCkHe KHs2KeCTBa B
XII—XIII BB. IUMH OAHUM IIyTeM C MepeaOBbl-
MH cTpaHamMu 3amamHoH EBponbl, He oTcTaBas
OT HHX, & B OTAEJbHBIX NPOH3BOACTBAX Aaxe
ofepexas» !, 4to «ropon wa PycH BhicTymaer
nmepen HAMH KakK THIOUYHBIH CPEAHEBEKOBLIH
ropon ¢ npeobjanaHueM CpelLH ero HacesleHds
peMeC/IeHHHKOB, yXe HauaBlWIHX OO0DBEeJAHHATLCHA

1B, A, Pn6akos. Pemecio japeBHeH
M.— JI., Usn-so AH CCCP, 1948, ctp. 780.

Pya.

B KopmopanHy, ¢ paboToil peMeC/JeHHHKOB Ha
3aKa3 ¥ Ha DBIHOK, C 3a4YaTKaMH YYeHHYECTBA
¥ peryJHpoBaHHeM IIPOH3BOACTBa» !, To Of-
HHAM H3 KOHKDETHbIX NPOSIBJCHHH 3TOrO pas-
BHUTHSL SABJIETCS OYEpUYEHHAs HaMH MeTajo-
LoObIBAIOLIAsT  [IPOMBIIIIEHHOCTh  JpEBHEpyC-
CKOH JepeBRHH H MeTannoobpabaTbiBaiolee
BBICOKOPa3BHTOE, CIleUHa/H3HPOBAHHOE peMec-
Jo ropoma apeBreft Pycw,

I'M. H TuxoMmupoBs. ¥k cou, crp. 138
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HPHIOMNXREHHAE 1

ONUCAHNE RY3HEYHOI'O 1 CJIECAPHOIO NHCTPYMEHTA

HaxkoBpanban K y3HeHnbie

a) HaxoBanpus ¢ Kusiker [opel. Cama Ha-
KOBaJIbHA INpomnana Bo BpeMsi Bemukofi Orede-
CTBEHHON BOHHBI, HO COXPAHHJIOChH OMHCAHHE B
uHBeHTapHo# kHure KIWM mom Ne 32755.
Bricora 25 oM. PabGouas noBepxHOCTb MpsMo-
yronpHasi — 11 X 18 ¢Mm. BepxHas wuwacrb Ha-
KOBaJIHH C OJHOH CTODOHBEI MMeeT KIHHOBHI-
HBIH BEIpe3, o6pasoBaBIUXH nBa pora. PucyHnox
chejlaH CcomiacHO omucH. Bec, BuUHCIEHHBIHR
TeopeTH4YeCKH, paBeH oxoso 13 xkr. [lata —
XII—XITII Ba.

6) Haxopanpusa ¢ Kusoxer Topel !. Bbicora
15,5 cm. PaGouass moBepXHOCTbIPSAMOYIOJIbHAS,
11,6 X9,5 cm. Bee 7,350 «kr. Jlara — XII—
XIII BB.

B) HakoBanwusi ¢ PaillkoBenkoro roponu-
ma 2. Tlongo6HEIX HakoBaJeH Ha TDOPORHIILE
HalileHo OBa 3K3eMIUsApa; Bo BpeMms Benukod
OrevecTBennofl Boimbl 06a mnponanu. Popma
PEKOHCTPYHPYETCsl COTJIACHO NOJAEBOH OMHCH H
ykasauuaM B. K. I'oHuapoBa, yuacTHmka pac-
koroK. Bercora 24 cm. [lopepxHocTh KIMHOOO-
pasHofi GOPMBl ¢ OIHOH CTOPOHB! IIePEXOTHT
B KpyraieiA por. Illupuna 10 om, gawna 27 owm.
Teopernuecky BLIYMHCJIEHHLIH BEC paBeH OKOJIO
15 kr. Jara — nepsast nomosuHa XIII B.

r) Hakopaneuss u3 KueBa?® Packonku y
Hecsrunnoft nepxsu B 1911 r. HaxoBanabHs
KIHHOBHIHOH (popmel; BeicoTa 19 cMm. PaGouas
NOBEPXHOCTL HPSIMOYTroJbHOH POpMEI 7 X 6 <M.
Bec 3,1 xr. Jara — XI B.

MonoTsI-KyBaXBI

a) Mosor ¢ ropoauma Kosonmsxken 4, Han-
Ha rojioBkH 126 mMm. Ha omuoM KoHune — He-

! Komnexigy KIUM, Ne 32754.

2B. K Tonuapos. PafikoBeuxoe nopomuIe.
Kues, 1950, crp. 84,

5 Konmexmuuw KIHUM, on. 21/1795.

* Koanekuuwn HHctuTyra apxeonormr AH YCCP.

MHOrO BHINYKJLIH MPSAMOYroibHLIA 6GoeK, pas-
mepoM 54 X 50 MM, Ha IpyroM Kowie — TH-
MHYHBIA 3810K-OCTPAK € PafHyCoM BaKpyr.Je-
HUS OkoMo 7 MM. OTBepCTHE Wi PYKOSTKH
Kpyraoe, auaMerpoM 28 M. Bec 1163 r. [a-
Ta — aepsas nosoBuHa XIII B.

6) Monor w3 JKHTOMHDPCKONO MOTHIBHHKA,
kypran Ne 13!. Cyms no Macwmiray pHCYHKa,
LMYHA FOJMOBKH Obuia He menee 130 MM. 3pech
TaKXKe Ha OMHOM KOHIle IUIOCKHH 6Goek u Ha
ApYroM 8anok-ocTpaK. Pyxosmka &Kpyraas.
Hata — XI B.

B) Monor ¢ Kusxed Topel 2. Jl1uHA ros10B-
ku 125 mMm. Pasmepnr Go#ikoB 45 X 50 MMm.
OTBepCcTHE /11 PYKOSTKH [IPSIMOYTOJNLHOE, pas-
mepom 20X 35 mm. Bec 1550 r. Jlara —
XIT—XIII BB.

MonoTeI-pyuHuKn

a) Mostor us [Ton6om0THEBCKOTO MOTHABHH-
ka, morpebeine Ne 23, JInHHa  TOJOBKH
130 MM. Pyxositka mnpsmoyrosbHas. DBoex
npsaMoyroyibHol ¢opmel, 33 X 31 mm. Jlata —
[X—X BB. CompoBoKIAIOMUA HHCTPYMEHT:
OKOJIC Yepena MYXKCKOTO KOCTSKa JIesKaJH XKe-
JIESHBIH OCTPOIOBHIHBIN IPOTHK H BTYJABUATOR
JoJioTo, Jajlee LUJIH VKpalleHHsi; B 0GJacTH
MOSICHHIIBl JIeXKaJH HOX, CTpesa H TOYHJLHBIM
Opycok. KpoMe omHCaHHOrG MOJIOTKA, Yy JIEBOTO
6oKa Ipymo#l JieKaju: KeJe3HbA TOMOP-KeJbT,
MOJIOTOK-PYYHHK, KJELlW ¥ MaJlleHbKas HoBe-
JHDHAs HaKOBaJbHS NHPaMHAANbHOR (GOPMHL,
B Horax, cpefln nmOJIOZKeHHBIX KyYKOH JKEHOKHX
YKpallleHH , JiexKaJu: NOJOBHHA JUTeHHOM rH-
HAHOH (POpMBI H IVIHHSIHBIH THIeJib 4,

6) Mojotr u3 Toro ke norpebenms. JunHa

1 C.

FamMmuyeHKO. MOTHJBHHK,

JXuromup, 1888, crp. 47.

? Komnexwmm KIFM, Ne 22681.

3 Konnekuun THM, Ne 56480, xp. 151/3.

t+B. A, Topoannos. ApxEoJOrHueckue HocJIeI0-
BaHHMA B OKpecTHocTaX rop. Mypoma B 1910 r. M.,
1914, cTp. 67.

JKutomupckuft

14*
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ronosku 100 MM. Pyxkositka npsiMoyroJbHafl.
Boex 37 X 13 mm.

B) Moot u3 ITom60a0TbeBCKOTO MOTHJALHH-
Ka l. TlorpeGenue Ne 99, JlniuHa TOJOBKH
140 mm. Pyyxka npamoyrossnas. Boex 14X
X 25 mm. Jara — IX—X BB. Ilorpe6enne myx-
CKOe; COMPOBOXKAAIOLIHE HHCTPYMEHTHI: Ky3Hey-
Hble KJIellH, >XeJe3HbIH HHCTPYMEHT Heolpe-
JAEJEeHHOTO HA3HAYCHUST M JKeJe3HbIH TOMOP.
Knemy # MOJIOTOK JIieKaJH PSAfAOM Yy NPaBoro
njaedya KOCTsIKa 2.

r) Mousor ¢ Kusixke#r Topel 3. lauHa rosnos-
ki 90 mM. Pykositka mnpsamoyrovipHas, 12X
X 28 m™mMm. Dboex 40X 20 mm. Hara— XII—
XIII BB. '

n) Monor ¢ Kuaxed [opsl . Jauna 115 M,
PykosaTka npsamoyroJbHas. Boek 20X 25 mm.
Jlara — XII—XIII BB.

e) Monor u3 Crapoft Psi3anu 5 [lauHa ro-
noBku 110 MM, PykosiTka npsaMoyronbHo# $hop-
mul. Boek 30X 25 mm. Jara — XII — nogo-
puna XIII B,

) Monor ¢ Pafikosenkoro ropoauma ®.
Jauna 145 MM, PykosTka nOpsMOYTOJIBHas.
Boex 30X 26 mm. Jlatra — Hauano XIII B.

3) Moot ¢ Paiikoseuxoro ropoaua 7. JI/iH-
na 110 mm. PykosTka npsmoyrosbHas. boek
93 X 27 mMm. Jlata — Hayano XIII B. Ha Pai-
KOBEIIKOM TOpOJulle HalAeHO ellle TPH MOJO-
Ta-pyYHHKA; CAMH MOJIOTBl H€ COXDaHHJIHCH, a
B OIHACH HX pasMepbl HE YIIOMSHYTHI.

1) Mouor ¢ Buuxcxoro ropouia 8. Jlau-
Ha romoBkH 85 MM. PygosTka kpyrias, Goex
22 X 30 mm. Hara — XII—XIII Bs.

k) Mosor uz [BiaguMupcKux KypraHos®,
Hainen B xyprane b. bpemGona Ilepesic-
JIABJBCKOTO Yesna. ¥ amuHenno#t cdopmbl. Jau-
Ha roJoBkd 165 MM. PyxosaTka TpeyrosbHOH
¢opmel. Onun 6Goex B MJIaHe KPYIVIBIH, ada-
mMeTpoM 28 MM, Ipyrol — 3aJ0K-OCTPSIK IIH-
puHofi 38 MM. Kypran ¢ TPYIOCOMIKEHHEM,
JTata — X—XI BB. 10,

! Konnexknun [HM, Ne 56480, xp. 93/40.

2 B. A. Topoauos. ApxeojorHueckde Hccaeno-
BafHs b OKpecTHocTsix rop. Mypoma s 1910 r. M,
1914, crp. 67.

8 Koanexmuu KI'MM, Ne 32787.

4+ Komnexnun KIUM, Ne C 22647.

5 Konmneknua PKM.

§B. K. T'oruapos.
Kues, 1950, cTp. 84.

7 Tam e, cTp. 84.

8 Koanekuun MM, Ne 82508, on. 1115/870.

? Koanexktvn T'MM, Ne 54746, Pywmann,
Jor 2986.

0/A, C. Yeapos. MepsaHe ® ux ObIT MO KypraH-
HhIM packonkam. M., 1872, ctp. 6,

Pafixopenxoe ropoguure.

Kara-

IPRIIOHEHHA

a) Monor ¢ Kusxeti Topwl . YVianHenno#t
opmbt. Inuma romoekn 195 MM. Pyxosrtka
npaAmMoyrojbHas. boexk 26 X 30 wmm. [lata —
XII—XIII BB. B paGote Mence ymoGel, yeu
BhIHLENEPEUHCTIEHHBIE MOJIOTHI.

M) Moot 2. Mecronaxoxaenne — Kuesuy-
Ha (nacnopr morepsH). Jlara — Bpems Kues-
CkoH Pych. ¥Y3kas, BhITAHyTast M BOrHyTas B
CTOPOHY DYKOSTKA; TOJIOBKA HMEET JJIHHY
215 mM. bBoek xpyriofi ¢opmbr 32 X 32 wmm.
PykoaTka kpyraas.

H) Modor ¢ Mxesckoro ropoguma 2. Jliau-
nHa 105 mM. Pykositka oBaabHas, O6a Goiika
g{J}OCKHe. Illupuna 6ofika 37 mm, Jlata — X—

BB.

o) Monor ¢ Kusxedl Topbl 4 IsiuHa ro-
JOBKHM 215 MM ¢ ABYMSI IJIOCKHMH OORKaMu
pasmepom 35 X 25 mM. PykosiTkKa IpsiMOyronk-
"as. Jara — XII—XIII BB.

n) Monor us Crapo#i Psasanu s [IauHa ro-
q0BKH 80 mM. Pasmep OGolikoB 28 X 16 wmwm.
Pyxoarka xpyraasi. Jlata — XII—XIII =E.

p) Monor us Ennsapo-MuxafisoBcKOro Mo-
runbiuka 8. JlauHa romoBku 90 wmM. Boex
25X 20 mM. Pykositka mnpsimoyrovibhas. [lo-
rpebenue 1oBesnupa. Hara — VIII—IX ss.

Kysneunbre kaemu

a) Kmemu ¢  Kusxefi Topm 7. Jlauna
24,5 oM. I'y6bl npsMble, IAHHOH 5,5 CM H IIH-
puuo# 1,2 cMm. MuctpymeHT Xopoluefi xysHeg-
HOX paGoThl, ¢ MPONOPIHOHAJBHBIMU (hopMa-
MH. ¥ OZHOI TNOJIOBHHBI HEMHOTO 06JIOMaHa
pyuka. Jlata — XII—XIII Bs.

6) Knemu u3 BraguMupckux KypraHos?,
Kyprau y ¢. b. bpem6osia. Hu HomMep Kypra-
Ha, HH CONPOBOXKIAIOLKA HHBEHTADb HE H3-
BecTHel. JlnnHa 21,3 oM. ['yObl oBaJbHbe, ¢
HEMHOrO  BBRITAHYTBIMH  KOHIIAMH, JJHHOH
4,8 em u wHpuHOH 0,9 oM. Kremu xopouei
Ky3HeyHoH pa6otbl. Jlata — XI—XIII BB,

B) Kiemu uz I[lom60/OTHEBCKONO MOTHIIb-
urka ¥, Ilorpe6enne Ne 99. CoxpaHHOCTB nJ0-

I Kosnexnua KI'MIM, Ne 32786.

2 Konneknun KIMM, Ne 4538.

3A. A, CoHUB H ApXeONorddyeckde pA3LICKANHS
0 JjpeBHefnInx ofurtatensx Barckoit ry6. MABIP,
M., 1893, sum. 1, Ta6a. XIII, Ne 7.

4 Kosnexmuay UYKM.

5 Komneknur MM, Ne 58607, on. 47/471.

6 Kosexnun Mopianckoro kpaeses, Mysed. Pac-
kongu II. Y. Hsanosa.

7 Komnegkuun KIHMM, Ne 32753.

8 Koaneknun T'HM, Ne 54746.

9 Kommexmmu T'TIM, N 56480, xp. 93/40a.
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Xas, 4acTb Try0 W OfHA PYKOATKA pa3pyLIEHHL.
O6mas nnauHa okono 20 cm, ryObl IIpsaMbIE,
JauHOB oroso 5,5 c¢cm u mmumpuuoit 0,9 cwm.
Jara — IX—X BB.

r) Knemwn ¢ ropoguma Crapas Pssanb !l
Hoaunaa 16 cm. I'yv6bl oBaJibHbBle C HEMHIOTO BHI-
TAHYTHIMH KOHIIAMH, KJeIlH XODOIUcH Ky3Hed-
goit paborol [lata — XII B.— nosioBuna XIII B.

n) Kaemn ¢ Capckoro ropoaumuia 2, Ouenb
MaJleHbKHR 3k3emmasp. dauna 15 cM. Ha
OIHOH pPYKOSITKE HA KOHILE KDPYIJIOE OTBEpCTHE
IS 3a:KHMHOro npucnocobnenust. OxHo, Be-
POSITHO, COCTOSIO M3 KOXKAHOTO HJH IIPOBOJIOY-
Horo Koubna. lara — [X—X BB.

e) Kaemu wu3s Eanzapo-Muxaitjosckoro Mo-
risipHdKa 3. OQueHp MaJeHbKUH  3K3eMIJISAD.
Hnuua 12 cm. I'yGwl npsambie, mauHOH 4 CM.
Jlata — VIII—IX Bs.

*k) Kmemn u3 [lomfonorbeBCKOrG MOTHJb-
nuka ¢ TlorpeGenne No 2. CoxpaHHOCTL XO-
polrast, DK3EMIUIp TNPUMHTHBHOH QODPMBI H
rpy6oro usroropienus. auxa 51,56 cm. ['yOml
OBaJibHBIE, jAauno# 13,6 ¢cM M wupuHO# 1,3 cM.
Hara — [X—X BB.

3) Kaemu ¢ Kusxelt I'opoi 5. I'pyboit pa-
Gorel. O6mas anuHa 48 oM. [yOol IpsiMBbIE,
aaueolt 85 ¢M u wHpuHOB 1,8 cm. Jlata —
XII—XIII BB.

n} Knewmwu ¢ roponumia Jepuun-T'opa é. I'py-
Goii paGortel. Jdnuna 45,7 om. I'yGnr oBaJjb-

Hble, AauHOM 10,5 oM u wmpuuodt 1,0 cm.
Jara — XII—XIII Bs.
k) Kmemu ¢ PalikoBeukoro ropojuia.

[Tponany, kak ¥ OONBIIMHCTBG PafKoBeukdx
HAXONOK, Bo BpeMst Beaukoit OTeuecTBEHHOH
soinbl. Ha roponuite 6bl10 HauAeHO ABa K-
3eMILIsSIpa KJjellledl AaHHOH TIpyNnbl, OIHH H3
HHX DPEKOHCTPYHDYETCS [0 TOJeBO# OmHCH 7.
Nauna 35 cm. I'y6nl oBasnbHOH OPMBI, IHH-
poxre. Jlara — mepBas mosiopura XIIT B.

m) Kaemn ¢ Kuskeir Topwl 8. JauHa 32 oM.
['y6b oBaJbHOH (POPDMBI C BBITSHYTHIMH H 3a-
OCTDPEHHBIMK KOHIIAMH, #X Ajuea 8,7 cm. Ha
KOHIIE OJHOH DYKOSITKH 3arnyrag mneTis [Jf

I Komnekian THUM, Ne 58607, xp. 99/35 6.
7. H. 2nurur. Capckoe Tropoaulle.
1928, crtp. 5. :

3 Kosmexuus Mopluanckoro Kpaesen. Myses. Pac-
xonku I1. U, ViBanoga.

4 Koanekuun THM, Ne 56480, xp. 151/3.

5 Konmeknud KIMM, Ne 32752

6 Komtexnun KTHM, Ne BI550.

7B. K. Toumuwaposr Palirosenxoe
Fres, 1950, crp. 85.

8 Komnexupn YUKM.

PocToB,

ropoaMie.

saxkuMHoro npucnoco6nenus. Jara — XII—
XIII BB.
M) Kmemu wus IllecToBHUKHX KYypraHos l.

Hauna 28 oM. Cyas no pucyHkKy, I'yGbl OBaJb-
HOH (opmbl. Bmecte ¢ Kjieulamu B norpede-
HEH HAXOIHJCSH MOJIOTOK.

n) Knemu wus Tamuua? [Iaumna OKoOJO
28 cM. I'y6nl OBaJbHOH 3a0CTPEHHOH (QOPMBI.

o) O6roMoKk KJiewefi ¢ ropoguma JleBHYb-
[opa 3. PekoHCTpyHpOBaHHasi [JHHA OKOJIO
46 cm.

n) Ha KoemaposckoM ropopuite nog Cmo-
geHckoM A. H. JIaBmaHCKHH CpelH KEJE3HbIX
Belllefl B CJaBAHCKOM CJIO€ HaIIeJd <HHCTPY-
MeHT ¢ ofJoMaHHOR HHXKHEH uacTble, HaNo-
MUHABIAR Kiremu» 4. B Tolt ke pabore OH
npuBOAKHT Ge3 maciuTaba pPUCYHOK ITOTO Npel-
MeTa — JBa IPSIMOJIMHEHHBIX CTEPXKHA C Ma-
J€HbKHMH KpIOUKoOGpa3HbIMH 3arufaMu Ha
OHOM KOHIE, COEJHHEHHBIX ILIapDHUPOM Ha
APYTOM KOHIC. B Hamy apxeosorHuecKylo JiH-
TepaTypy STOT IPEAMET BOIIeJ] KaK ClenualH-
3MPOBAHHBIC KySHCUHBIC KJEHIH € IIHPOKHM
pasmaxoM ry6. BeposTHee BCero, 3TO — KJ€-
M AJs yAEDIKAHUA THTJeH, HO He KySHEUHbIE
KJCIM, TaK KaK [MOJ00HBIMH KJIEIlaMH Ky3Hell
HE CMOXKET yIepXKaTh MOKOBKH: OHA BBLICKOTIb3-
HeT W 3aru6bl HA KOHIAX ¢¢ He yHepxkaT,—
TYT HET IJIOCKOCTH TpEHMs, KOTOpas IOosBO-
nger ry6aM KJIeleH yaepXKHBaTh IMPEeIMEThl.

Kaemu xpuunble

a) Kpuunpie xnemu us Hosroposa . Haii-
JeHbl Ha SIpociaBoBoM aBopuile B 1948 1. Co-
XpaHWIach TOJbKO OfHA NOJOBHHA C O0GJIOMaH-
HbIM KOHLOM II€KH, HO II0 HeH O4YCHb JEerko
DEKOHCTPYHPOBATb BeCh HHCTpyment. JljnHa
66 cM. I'y6el TpaBHABHON KpyrJiod (OpMbl,
OGIIMM [IHAMETPOM OKOJO 12 cM H JJIHHOH
18 cm. Illupuna mekn 2,05 cm. [lara — X—
XI BB.

6) Kpuuneie xmemu u3 Hosropoaa ®. Hiu-
na 77 oM. Ty6e  xpyriofi  ¢$opMBl, ATHEOH

1 T Arne Die Holzkamergriber., Acta Archaeo-

logica, Bd. 1I, H. 3, 1931, S. 295. )

26 U IMactepuak. Crapmit I'aana. Kpaxis,
1944, ctp. 186.

3 Komnexuzn KTHUM, Ne B1550.

4+ A H JNasnpadncxui. Hekoroptie NaHHBE O
ropoanmax CMOJEHCKOH TI'yOepHHH. HayuHble H3BecTHA
CMOJIEHCKOr0 [OCyNapCTBEHHOrQ YHHBepcurera, T. 111,
poin. 111, Cwmosenck, 1926, cTp. 231.

5 Kommexuun UM, Ne 82582. om. 1143/48—1641.

6 A, B. ApnuxoBckuii. Packonkn ma Ciasie
p Hosropome. MHUA, Ne 11, M—JL, 1949, crp. 145.
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16,5 oM u ummpuHo# 1,6 oM. Hakimennt B Hos-
ropofie B 1937 r. npH BORONPOBOAHHIX pa-
Gorax Ha ray6ure 2 M. Hcxons us Hosropon-
CKOH cTpaTHrpacHu gaHHoro pafioHa, KJelH
moxHo jgatuposath XII—XIII Be.

B) KpuuHpie kJeld, oOUeHb [OXOMME Ha
kel u3 Hosropona 1937 r., Ho Gosee To3m-
HHe, Ha#geHol B Hosropome B 1939 r. npu
packomkax 10XkHOH uactd Kpemas. Hartupytor-
ct XV—XVI BB.!

r) Kpuunele xnemu c PafikoBeukoro ro-
poauma. Kjoemu He COXpaHMJUCh, HO, CYAs IO
PHCYHKY H OIHCH, OUeHb MOXOXH Ha KJelH
u3 Hosropoga 1937 r. Omuna 60 cm. Jdara —
nepeas nogosuHa XIII Beka.

Raemu - kycaurn

a) Kycauku us Crapoii Psasanu? [anHa
20 cm. ['y6bl H3rOTOBJIEHH CHEIHAJNLHO MJIS
OTKyCbIBaHHST MsITKOoro Merajna. Mx mmpuHa
2,1 em. HJara — XII—XIII Be.

6) Kycauku u3 BaraguMHpPCKHX KypraHOB 3.
Kypran y mep. I'mesmuaoBo, Ne 37. auHa
kycauek 16,5 cm, wupuHa ry6 0,4 cM.

B) Kycauku us Hosropona 4. Hafinennl =Ha
SIpocnaBoBoM nBopuiie B 1947 r. O6mas
JiauHa 14,5 cm. CoxpaHHOCTb nroxas. Crpa-
Turpaduueckas patra — XIII B.

r) Kycauku c roposuma Crapass JlanoraS.

3 yOuna kysHeunsle

a) 3ybuno-cexau u3 [lopbosoTbeBCcKOro MO-
THNBbHMKA, AJHHA 3yOuna 15,5 oM. Pexymas
KDOMKa IIUpoOKas — 5 cM. ¥roa kipHa 25° a
yroa satodkd 75°. Kpyranasi pykosTka pac-
NOJIOKEHA [ONEPEK JE3BHA °.

6) 3y6uno ¢ ropomuma Kuaxasa ITopa.
Hauna 14 om. Pexymas xpomka 3 ¢M, yroda
satouku 50°. PykosaTka kpyraas’.

B) 3y6mio ¢ ropoauiia y c. bo6puuma Ka-

HeBckoro yesjga. Jauna 3y6una 12,5 cm. Pe-

XKylas KPpoMKa HMeeT IHpPHHY 4,5 cM. ¥Yrod
Jae3Busa paBeH 48° PyxoaTka — nponoJbHas

1A, A, CtpokoB u B. A. Borycesuu. Ilpex-
BapuTeNbHh# oTYeT O packonkax. HoBroponckuii Hcro-
pHuecKHA c6opHHK, Buim. 7. Homropoa. 1940, crp. 10.
2 Koanekuuu PKM.
3 Kosmnexuyu MM, Ne 54746, Pymsanu,
1143/47—2838.

Jaor 2584,
4 Konnekrmuuy MM, Ne 82582, on.
5 Crapas Jlagora. Jlennanrpan, 1948, crp. 83.
8 Komnekuud 'MM, Ne 56480, om. 811/3053
T Konnekuun VKI‘MM, Ne B1294.

Kara-

INPUHJIOHEHHS

Je3Bulo, Kpyraas!. Heckonbko 3K3eMIISpOB
nogo0HBIX 3yOHN HMeercsa Ha ropopuine Kus-
xkasa 'opa?2.

r) Mor cayxutrbh 3y6HJIOM H MOJIOT-CeKay.
Hanpumep, cekau c¢ Kusxke#t T'opwd Ero
JuuHa 17,5 om. JiuHa pexymefi KpOMKH b CM.
¥ron nesBusa 22°. PykosiTka — MPOAOJbHAA
JIe3BUI0, KPYyIJIas.

JyOuna caecapanie
(Onncanue n cTpykTypa mmmdosB)

Psazaub-10. 3y6uno xopouuelt COXpaHHOCTH.
Hauna 74 mm. [IIupnsa nessus 15 v, Ulnad
CAelaH Ha TIpOJOJBbHOM CeueHHH Je3BHs. 3y-
Oujio OKa3anoch LeJbHOCTadbHbIM. CrTalb He-
OIHOPONHONO CTPOeHus., Baosp CTepxHA 3Y-
Oujia HAYT TPH IOJIOCH! COpOHTA C (QEeppHTOM,
C pa3HbIM COIZEpXkKaHHeM yriepoaa. I'paHuum
MEXKIYy MOJocaMM pacmiabiBuarele. Ha ocrpue
3y0ujia CTPYKTypa MapTeHCHTa M TPOOCTHTA.
Teepmocts no Buxkepcy 762 eauHHIBL

[IckoB-12. 3y6uno xopoweH COXpAaHHOCTH.
Hauna 56 MM, mmpuHa Je3pus 17 M. Hlaug
CHeJIaH Ha MNPOAOJbLHOM CEeueHHH Bcero 3y6H-
Ja, 3yOuJo 0KasajoCh KeJe3HBIM C HaBaped-
HBIM cTaJbHBIM Je3BueM. (OcHoBa 3y6uaa —
dbeppuT, B HEKOTOPBHIX MECTaX C IMepJHTHLIMY
noJiiMH pasHoit njaorHocTH. CTpykTypa Ha-
BapeHHOro Jie3BHs — cop6Gur. Jlara — XI-—
XII BB.

Qenameno-3. 3yOuno xopollef COXpaHHO-
cru. Jauna 3y6una 75 MM, WIHpHHA 7.5 MM.
nu¢ chenaH Ha NPOAOIBHOM CEUEHHH Jies-
BUsI 3yOmya. 3yGHI0 0KAa3aJioCh LEJNBHOCTANb-
HeM. CTpyKTypa €ro B OCHOBHOH Macce —
MapTEHCHT H TPOOCTHT. MHKDOTBEDAOCTb PaB-
Ha oT 650 no 743 emunun mo Bukkepcy. Camo
OCTpHe JIe3BHS HMEJO CTPYKTYPY MapTeHCHTA
(puc. 154, I). MHKpOTBEpAOCTb MAapTEHCHTA B
HEKOTOPBIX MecTax jocTHrana 919 enuHum no
Buxkkepcy (660 mo Bpurennio). O6pasen Gour
oroxxeH. Comep:kaHHe yriepoja Yy OCTPHA

sy6usna gocrurajso 0,856%. JHara — XI—
XII BB.
I'nasos-9. OGaomoxk JesBusa sy6una. Co-

xpaHgBLIasca AnuHa 30 MM, HpHHA JIe3BHS
8 mm. Illnud caenan Ha NPOROJILHOM Ceve-
HHH Jie3BHs. 3YGHIO 0Ka3aJoCh JKEJNE3HhIM C
HaBapeHHBIM Je3BHeM. OcHoBa 3y6uia —

! Kosrekunn KIHUM, No 57748.
2 Koswrexun KIHM, Ne 32662, 32665, C22675.
8 Kommexuun KCHM, Ne B1292.



Puc, 154, MukpocTpykTypa ne3BHil 3yGHI H HOweH

1 — 3y6uag, Pepsweso-3, MapTeHCHT, YB. 2007 2 — 3y6mao, Taasop-9, Maprencdr, yB. 200; 3 — Hox, Capckoe-4,

CBAPOYHHMA WOB Y BLXQZA CTAaALHOA NOJOCH HA Je3BHEe, YB. 32; 4 — HOX, PdAzaHp-3, cBapOYHHA moB (cnpaBa)

MEMLY CTAABHOA M [KeAe3HOA nonocamu, yB. 100, § — now, Ilpmaagoxbe-1, mepantr R ¢eppur, yB. 100;
6 — nox, ['HeanoBo-1, mepamt # deppur, yB. 100
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tdeppur. CTpyKTypa HaBapeHHOH YacTH -y ca-
MOTO OCTpUs — MapreHcHT (puc. 154, 2), 6au-
e K CBADOYHOMY IIBY — TPOOCTHT; TBEPHLOCTh
MapTeHCHTa 724 enuHuHIbLl o Bukkepcy, Tpo-
ocrura — 536 emmuun. Jlata — X B.

Hananasnukm
(Onucanne u crpyxrypa mmos)

a) HannipHAKH C DepPEeRPeCTHO Haceukoil

1. Bounropoxn-7. JlniwHa 1OI0OTHA HaNWJb-
Huka 135 mm. O6mas anuHa 185 mMm. Popma
CeueHHsT INOJIOTHA npsiMoyroJibHas. IllupuHa y
yepeHka 13 MM, TonmuHa 4,7 MM, IIHpPHHA ¥
KoHna 7,2 MM # rtojinnHa 2,7 mm. Haceuka
IepekpecTHas Ha BCceX 4YeThpeX IJIOCKOCTAX.
Coxpannoctb xopomras. Ilar ocHOBHEIX 3yOb-
es 1,2—1,4 MM, BepxHe#l naceuku 2 MM. ¥Yroa
HAKJIOHA OCHOBHBLIX 3yObEB K IPOAOJIBHOH OCH
46°, Yron pepxHeit Haceuku b6°. CrpoeHwue 3y-
6a: yros 3aocTpeHusi- KoselGiercs or 95 1o
100°, sagnuit yrom 24—25° cjenoBaresbHO,
yroan pesanus paeeH 120—125°! Jlata —
XIT—XIII BB.

MHUKPOCTPYKTYPHBIA aHaJu3 I[OKasal, 4To
MaTepHaJOM HaIllHJIbHHKA fABJIAETCA  CTajb,
repmMHyecky ofpaGoranHas. [TosoTHO cBapeHo
H3 TpeX CTaJbHEIX NOJIOC, C PA3HLIM COMEPKa-
HueM yriepoza. CTpPyKTypa CpedHEH IIOJIo-
CHI — TPOOCTHT, CTPYKTypa KPa#HHX IOJIOC ¥
TOBEPXHOCTH — MAPTEHCHT H TPOOCTHT
(puc. 155, 7). MHKpPOTBEDAOCTb:  TPOOCTUTA
514 emunun nmo Bukkepcy, MapTeHCHTa H TPO
octata 690 epuHuL. '

2. Paiixp-9. JlauHa nOOJIOTHA HaNHJIbHHKA
115 mm. O6mas giuHa 157 MM. Popma ceve-
HUSl TIOVIOTHA MPSIMOYTOJIbHAf#, LWIHPHHA y 4e-
peHka 7,5 MM, TOJIIHHA 5,5 MM, IUHPHHA Y
koHma 5,5 MM, toammHa 3,0 MM. Haceuka
MmepeKpecTHasi Ha. BCeX WETHIPeX IJIOCKOCTAX.
3y6bsi HaCeUKH COXpaHHJIHCh. Marepuan Ha-
MHJbHHKA — GUCTAsL OJHOPORHASA <CTaldb 0e3
WJIAKOBHIX BRAOWeHWH. HanuwibHHK mepMuye-
ckH o6paboran — 3akaneH. CTpykrypa Mmare-
pHaJia — TOHKOMI'OJIbUATbIH MAPTEHCHT ¢ He-
BOJMIBLIAM KOJIHYecTBOM TpoocTuTa (puc. 155, 2).
MuxpoTeepaocTs 1o Brrkepcy pasna 657 enu-
HunaMm. Ha roponume Ha#geHo ABa HaNHJ/b-
HHKa, BTOPOH 3K3eMIIApP IOTEepPsSIH BO BpEMS
Benukofi OreuectBennoil Bofinbl. JJara — XII—
XIII BB.

I 3amepnl NPOK3BOAHINCH
GHHOKYJIAD.

NpH YBEJHYEHHH uepes

3. Hosropon-12. Hafizen na $Ipocnasosom
IBOpHIIe. JITHHA NOVIOTHA HaNHJIbHHKA 125 MM,
O6mas gauHa 175 MM, dopma CeueHus no-
JIOTHA OPAMOYTOJIbHAS, C HEMHOIO .CKOLIEHHLI-
MU GOKOBBIMH ILTOCKOCTSIMH. [Ilupuna y uepen-
ka 16 mm, ronmuaa 2,2 mm. [lupuna y xoH-
una 9,3 MM, TonmuHa 1,5 mm. Haceuka nepe-
KPEeCTHasi Ha BCeX YeThIPeX IJIOCKOCTAX. 3yObs
COXDAHHJHCh YaCTHUYHO TOJIBKO Ha BOKOBBIX
nosepxHocTsix. Ha ocranbrolt moBepxHocTH X0-
POLLO COXPAHHJIKCH Cnenbl Haceuku. IIlar 3yQb-
eB xojebiaerca or 0,9 1o 1 MM. Yribl HakjoHa
8y0beB K mpomxoJbHO#l ocH 60 u 74°. Crparu-
rpaguueckas gara — XIV—XV BB.

Marepras  HamUIbHMKA — CTaJjib, TEPMH-
ueckH oCpaboranHas. CTpyKTypa MeTasuia —
MaDTEHCHT H TPOOCTHT, K CE€PEJHHE CeueHHS
oluH TpoccTur. Mukporsepaocte or 437 mo
363 enunun no Bukkepcy.

0) HamnapaNKN ¢ OJHOPAAHOH Haceuroil

4. Hosropon-13. Hafinen y BopOT ropojicko-
ro Bazia. [lojloTHO HamHUNBHMKA YACTHUHO 0OF-
JqoMano. CoxpaHHBLIAACA YacTb HMEET MJIHHY
33 MM (cyAs 0O MPONOPLHSM HANHJIbHHKA,
IJHHA NOJIOTHA 6Obiia okojo 70 mm). Jaura
yepeHka 30 M. Qopma ceueHUs IOJIOTHA
npsmoyrosbHasi. Hlupuwna 6,6 wmwm, Tonmuna
3,2 vMm. OpHopsimHas HaKJIOHHAs Haceuka Xo-
pomlO COXpaHuJach Ha BCeX UeThIpeX <LTo-
ponax. Illar sy6ver kosebiercs B mpegenax
1—1,2 mMM. ¥rou HakiJOHa 3y06beBR K IPOMIOJb-
noét oc 80°. Bricora sy6a okono 0,35—0,4 MM,
Yron 3aocrpenus 100° 3anuuit yrom 20° Cue-
JIOBATENbHO, yros pesanust paeen 120° Oc-
HOBHOH, NepBOHAauaJbHBIA psj 3y6beB B He-
KOTOPhIX MECTaxX HalUJbLHHKA [epeceueH He-
yMesoff pyKoOH, OuUeBHAHO IIOCJIE TOrO, KOTAa
OCHOBHAs Haceuka Hauasa Tynutbcs. Jlara —
XII B.

Martepras HaOWJIbHHKA — CTaflb OTHOPOJHO-
ro CTPOeHHs, TepMHYecKd oO6paboraHHaf.
CTpyKTypa — KPYIIHOHTOJbUATHIE ~ MapTeHCHT
(puc. 155, 3). TBeprocTb OY€Hb BLICOKAs, paB-
Ha 824 emunnnam no Bugkepcy. Bcerpeuarorcs
YVYACTKH € MEJKOUIOJbYaTHIM CTPOEHHEM; HX
TBEPAOCTb Koviebsercst or 673 po 724 emuHHLL.

5. Boiropoxn-8.  Jata — XII—XIII BB
Jnuua monorna 105 mm. O6mas AduHa2
140 mm. dopma ceyeHHsT INOJIOTHA NPSIMOYTOJb-
Has. Illupuna 8,6 mM, toamuua 3,7 mm. Ha-
(IUJBbHHUK CHJBHO KOPPO3HPOBaH M CJeAbl Of-
HODSAMHOH HAaKJOHHOH Haceuku JHIE Ccjaabo



Puc. 155. MukpocTpykTypa Hanuabkuxon

! — Bounropog-7, MapTeEcHT H TPOOCTHT,
MapTeHeuT, yB. 200; ¢ — T'neazono-6, M3aDTEHCHT M TPOOCTHT,
TpoocTHT. yB. 200; 6 — Hosropox-11, LmeMeHTauus, yu. 200

yB. 200; 2 — Pafiku-9, MapTencuT, VB. 200; 3 — Hosropoa-17,
yB. 200; § — Buimropoz-6, MAPTEHCHT M
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3aMeTHbl Ha kopposuh. Illar okono 1,1 mMmM.
Ha uepeHke cOXpaHHIHCh OCTATKH J€PEBSH-
HO# pyukdH. Marepuas — crajb, TePMHUYECKH
o6paGorannan. CTpPYKTypa — COPOHT HENOJI-
HOH 3aKaJKH.

6. I'mesnoBo-6. [lo MysefiHO# mHGPOBKE
HalHWJbHHK H3 KypraHa Ne 65 packomok Cep-
reeBa. Jlata — X Bek. JIJaHHa noJgioTHa Ha-
nuapHuka 110 MM, obmas pmadHa 142 MM.
Qdopma ceueHHs [OJIOTHA INPSMOYrOJNbHAS.
lupuna 12 mm, Tosiuna 5,5 MM. Hangab-
HUK CHJIBHO XODDO3HPOBAH, HO CJelbl OLHO-
PAAHON HAKJOHHOH HACeUKH XOpOII0 3aMETHEI
Ha cjaoe koppoauu. lllar 3y6peB or 0,6 zo
0,8 .

MarTepHan HamWIbHHKA — CTaJb, TEpMHUE-
cku obpaGoranHas. [losoTHo OBLIC CBapeHO
H3 JBYX cTajbHbIX novioc, CtpykTypa — Map-
TEHCHT B TPOOCTHT (puc. 1585, 4).

7. Kuaxaqa-20, Jara — XII—XIII BB. Jau-
Ha moJloTHa HamuibHHKa 135 MM, O6was aau-
Ha 176 mMm. Popma ceueHHs MNOJOTHA IPAMO-
yrosibHas. lupuna 9 MM, ToamuHa 4,5 MM.
HanunbHHK KOppO3HpOBaH, HO CJIEABI OJHO-
PAAHON HAKJOHHOH HaCeUKH 3aMeTHBl Ha KOp-
PO3HH.

MarepHan HanuJIbHHKA — CTajib, TE€PMHYe-
ckH obGpaGoranHasi. [IosloTHO CBapeHO H3 ABYX
cTajgbubix nojoc. CTpyKTypa — COpOMT, TBED-
JloCThb 265 emuHHuI no Bukkepcy.

8. HamuabHHK ¢ APeBHEPYCCKOro ropOAMINa
Ha KueBmune !. [lacnoprt yrepsAH Bo BpeMs
Benukoii OreuecTpeHHOM BO#HBL JlJiHHA TOJMOT-
Ha 110 mm. O6mas aauda 170 mm. Gopma ce-
YeHHs MOJIOTHA HATHJIbHMKA KBajpaTHas, pas-
mepoM 7,7 MM. HarmibHUK KOPpPOSHPOBaH.
Creapl HacedkH BHAHBLI xopouro. CTpyKTypHOE
HCCJIEIOBAHUE He TIPOH3BOAHJIOCH.

9. ®epamero-5. Jara — XI—XII e, Jau-
Ha nosorda 110 MM, obliad AJHHA HAIIMJIbHH-
ka 175 mMM. Popma ceueHHd NOJOTHA NPAMO-
yronbuas. Mupuna 9,5 MM, Tonmmua 3,8 MM.
3y6bsg HaCEUKM He COXDAaHHJHCh, HO XOPO-
IO BHIHBI CJIeAbl OLHODSIAHOH HAKJIOHHOH Ha-
CCUKH.

MarepuaJ HanHJIbHHKA — CTaJb HEOJHOPOX-
Horo crpoenus. CTPyKTypa Merasja — COpOHT.

10. HamuneHuk ¢ roponuima Kusxas [opa 2.
Hara — XII—XIII Be. Oauna nogaorHa 80 MM.
O6masa pauna namunbHeka 130 mMM. Ceuenue
NpAMOYIOJBHOS, Y UepeHKa UIHpHHA 7 MM,

! Konnexunn KTCHMM, Ne C65374.
2 Konnexnuun KI'MM, Ne 32808.

TOJIKHHE 6 MM, Y KOHIlA INHPHHA 7 MM, TOJ-
muHa 4,5 MmM. Crenbl OJHOPSIAHOH HAKJICHHOH
HaCceuKH 3aMeTHH XOPOLLIO Ha BCeX CTOPOHAX.
CTpPyKTypHOE HCCIeJOBaHHe He IDOU3BOJH-
JIOCh.

11, 12, HanuneHuku ¢ ropoauma Kusxkas

| I'opal. Jlatra — XI—XIII BB. Popma u pas-

Mephl 060HX HANMHJIbHUKOB OMHHAKOBHI, JJIHHA
nosiorHa 60 mm, o6was ajnHa y ofHoro 110 my,
y npyroro 120 mm. CeueHHe MOJOTHA NPAMO-
YyrosibHOE, ¥ UepeHKa IMHPHHA 8 MM, TOJIIH-
Ha 8 mMM. Y KoHUA INHpPHHa 8 ™M, TOJILKEA
4 mM. Ha Bcex CTOpOHax XOpOIIO 3aMETHH
ciaennl OmHOpPAAHOH HaceukH. CTpPYKTYpHONO
HCCJIelOBAHHSI HE TIPOH3BOJHJIOCH.

13. Beuuropon-6.  Hara — XII—XIII  =s.
Coxpanuics obaomox nogorHa. Jausa 105 Mu.
Ceuenne npamoyrosabhoe, 8 X 5 mM. Haceuka
BHIHA IJIOXO M JIMIIb Ha OJHOH CTODOHE,

Marepuan HamHJbHHKA -— OU€Hb  UHCTad
crajib, TEpMHUeCKH 0o6pafoTaHHAas — 3aKaJxa.
CTPYKTypa — MapTeHCHT H TPOOCTHT (pHc. 155,
5). Muxporsepaoctb 707 enunuy no Bukkepcy.

14. Hanunpuuk u3 Bmuxka 2. Jata — XI—
XII BB, HanuibHHK OuYeHb XOpOIUEH COXpaH-
HOCTH, ¢ KOCOH HAaCeUKOH Ha BCEX [OBEPXHO-
crax. Hauvea nosorsa 100 mM, obuias AnH-
Ha 147 wmM. CeueHHe mnpAMOYyrojbHoe 7 X
X 4,7 vmv. CTPYKTYPHOrO HCCJHeJOBAHAA He
MPOH3BOAMIIOCH.

B) Hanmapuuxku ¢ opsopanmoii ¢urypmoii maceurol

15. Hosropon-11. Hafinen na $IpocnasoBom
naeopuine. Crpaturpaduueckas gata — XIV B.
[TostoTHO HaNUJIBHHKA YacTHYHO OOJOMAHO.
CoxpaHHBIIAsiCA YacTh HMeeT MAJIHHY 58 MM
(nnuHa nojoTHa Oblia oxoyio 75 mMM). JJjiuHa
gepeHka 30 wMM. PopMma cedeHHs INOJOTHA
npamoyrosibHaa. [lIupuna 10 ™M, ToJIHHA
1,8 mM. Haceuka xopoilo COXpaHHJIach Ha
Bcex ueThipex mnopepxHocTAX. Ha  1umpoxux
cropoHax 3y0bs paclnoJIOKEHBI €JIOUKOH, C Ha-
yanoMm 3y0a B CepefuHE NOBEPXHOCTH H YITIOM
nakmona 70° Illar okosno 0,75 mM. Ha 6oxo-
BBIX CTOPOHAX ONHOpsiAHAs HaKJOHHAs Ha-
ceuka, war takxe 0,75 MM.

Martepuas HaluJIbHHKA — XKeJe30 C IIeMeH-
TOBaHHOH (HAYIJIEDOXKEHHOH) IOBEPXHOCThIO.
CTpykTypa MeTaljjia y [OBEPXHOCTH -— COPGHT
(puc. 155, 6).

1 Konnexkngzx KI'MM, Ne 32807, 32809.
2 Koanekoun THUM, onuck 1149/5031.
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16. Hosropon-14. Hafinen na SIpociasoBoM
JAsopHiule. HanuibHAK BMOHTHDOBAH Ha Iap-
HHpe B Halop IOBEIHPHONO HHCTPYMEHTa KO-
Crepesa. KpoMe HamHIbHHKA, B HHCTPyMeHTe
HMEIOTCA pesell, IUHJIO0, HOXK H pykosTka. Ctpa-
turpaduyeckas para — XII—XIII Be. O6mas
ATMHa HanWJbHHKA 68 MM, ¢opMma ceuenus
MoJI0THA npsiMoyrosibHas. lupuna 10 MM, Toun-
muHa 3,5 Mm. Haceuka xopoie#i coxpanHocTy,
Ha JNBYX IIHPOKMX NOBEPXHOCTAX. BokoBbe
rpaHy He Hacexajuch. Ha ogmnoli nosepxuocrtu
3y0bsi PACIOJIOMKEHE €JOYKOH, Ha Ipyros —
'OTEJIBHEIMH  KDYIHBIMH ~ 3yGbsIMH-3ayCEHIA MU
THIIA COBPEMEHHOTO pawmnunsd. Ilomo6Has Ha-
CeYKa NOATBEPIKAAET, UTO HHCTPYMEHT Ipel-
HasHayeH mJyisi paGoOTH MO KOCTH.

Hanunbiuk cpenan u3 HeonHOpomHoro Me-
ranna. IlosoBuHa nnomanu uwiMpa HMeer
9HCTO (EPPHTHYIO CTPYKTYpY, Apyras MoJO-
BHHA, OTHEJIEHHAS CBADOYHREIM IIBOM,— CTaJb-
Hasg, TepMHueckn obpaGoranHas. CTpykrypa
CTAIbHOH YaCTH — MapTEHCHT.

r) Hanuapanka ¢ gurypamv mpoduiem

17. Kasxkan-19. Jara — XII—XIII BB,
Hauna nmomorHa 70 mm. O6mas gjaupa Ha.
nUIbHEKaA 115 MM, PopMa ceueHHs HamHIbHH-
Ka OBaJbHas, ¢ OCTPbIMH GOKOBBIMH peGpaMH.
PykosiTka xeneanas, MpsMOyrosbHol ¢GopMsl,
¢ neTsiedl Ha KoHne. Ha mosiorTHe coxpanuiHCh
TOJIBKO CJIe[Ibl ONHOPSAAHOH Haceuykd. B uHBeH-
TapHOH omnucH KIMM mog Ne 21717 onmcan
HalHJIBHHK MOAo0HOH xe ¢opMel. CaM Ha-
THJIbHHK OTePSH.

Marepuan HamuIbHHKA — CTajb, TepMuUe-
CkH obpaGoraHnas. CTpyRTypa MerTajja —
MapTEHCHT H ¢eppuT. TBepaocts mo Bukkep-
¢y 266 enuuum.

- 18. Kusxxaa-18.  JHara — XII—XIII  Bs.
Hacte nosmorHa o6GnOMaHa; coxpaHHBIIAACA
umeeT AauHy 50 mm. O6mas gauHa 115 MMm.
Pyuka wmenesmas, cwurypuas, ¢ nemiel ma
koHue. dopMa CeueHHs] HANMIBLHUKA OBAaJb-
nad, [upura 12 mm, tommunra 4,2 mMM. Co-
XPaHHJHCh TOJBKO CJeLbl HACEUKH.

MarepraJl HanHIBHHKA — KeJle30 ¢ LEeMeH-
THPOBAHHOH (HaYrJiepOXKeHHOH) mOBEPXHOCTBIO,
CTPYyKTypa MeTalla y NOBEPXHOCTH — COPGHT.

19. HanuabHuk ¢ JIpeBHEPYCCKOro ropoj-
wa y c. Monacreipka Kuesckoro yesna !,
Hnvra nonorna 105 mM. O6mas aauHa 140 M.
DopMa ceueHHs HaNHIbHHKA pPOMGOBHAHASL
Pasmep B cepeluHe IOJIOTHA: mHpHHA 6,6 MM
H tonumHa 3,8 MmMm. OpgHopsigHas Haceyka
XOpOIIO COXPAHHMJIACh Ha BCEX UEeThIPEX I10-
BepXHOCTAX, CTPYKTYPHOrO HCCIEJOBaHHS He
IIPOU3BOJHJIOCE.

20. HamuabHuk ¢ ropoamma Kusmxas [o-
pa? Jara — XII-——XIII BB, JauHa nosoTHa
80 mM, obwasa mauHa 115 mM. Pyuka mxenes-
Has Kpyryasl, (urypHas, c metseil Ha KoHIe.
DopMa CeueHHs NOJOTHA DOMGOBHAHAS, CO
CKOIIEHHBIMH GOKOBbIMH TpaHaMu. IIlupuna
[3 MM, TosmmHa HanuabHHKa 4,3 mMM. Ciensl
HaCeYKH BHIHBLI NJOX0, B HECKOJIbKHX MeCTax
xopoio, CTPYKTypHOe HCCJ€OBAHHE He IIpO-

"H3BOOHJIOCH.

1) Hanuasaugn Maisie, 0BelHpHbIC

21. HanuapHHK © JPEBHEPYCCKOTO TOPOLH-
wa Ha Kuesmune 3. Ilacmopr mnorepsau. JJau-
Ha nojotHa 52 mMM. O6mas naumHa 84 MMm.
dopma cedeHHs HANHJIbHHKA IPAMOYIOJbHAf.
Ilupuna 6 MM, Tommuna 2 mMm. Caensl onHO-
PsUIHO# HAaCeYKH XOPOIIO COXPAaHHJHCH Ha
BCEX YeTbipeX cTopoHax. CTPYKTypHOe HCCle-
NOBaHHE He NPOH3BOMHJIOCK.

22. Tlckos-14. INara — XII—XIII BB. dau-
Ha novoTHa 50 MM, ofmlas AJAHHA 79 MM.
Ilpodune mpamoyronbrbifi. Ilupuna y uepen-
ka 8 MM, y Konua 3 mm. Tommuua 1 mMm. Ha-
Ce4yKa ONHOpsNHAfA, HAKJOHHAS, COXPaHHIaCh
XOpOIIO TOJBKO Ha IIMPOKHX cTopoHax. Illar
3y6beB 0,5 mMM. Marepuas HaDUIbHHKA —
CTaJjb, TepMHUYECKH ofpaboranHas. CTpykTy-
pa — cop6ur.

I Konmekunn KIHM, Ne 57227. .
2 Komnekuny KI'HM, Ne 32200.
3 Koaaexkmun KI'HUM, Ne 58342
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CTPYRTYPA IINQOB !

Hoxn
a) Cpapra Je3BHA H3 TPexX MOIOC

Psizanb-3. Hox o6roman B cepeaube KIuH-
Ka. COXpaHUBIIASCS 4aCTh KJAHHKA HOXKA HMeE-
aa pauHy 30 mm. ToammHa CIOHEKH #HOXKa
4,8 mm. 1llnug crenan nonepex JiesBus y -006-
JoMaHHoro KoHpma. KuuHooOpashas ¢urypa
[OBEPXHOCTH IIMH(PAa HUMena  CJIeAYoULyO
cTpyKTypy (puc. 35). ITocepenune knwHa nmpo-
XoAusa noJsoca (eppHuTa C IepantoM (CTaJsb),
TONUIHHON okoso 0,8 MM. ¥ ocTpusi moJoca
HMe/la HepaBHOBeCHYH) CTPYKTYDPY copOHTa.
Conmepxkanne yraepoma 0,69%. ITo 6okaMm OT
IOJOChl  pacmojaranuch  (GeppUTHHIE  30HBI
(:xese30) ¢ HEGOJIBIINM KOJHUECTBOM LIJIaKa.
CpapouHble IBHI MEXIY KET€30M H CTaJbio
oyeHb YHCTbie M ToHKue. Ila puc. 154, 4 npen-
cTaBJieHa rpaHuna (crnpaBa) Mexay CTaJbHOH
H JKeJe3HOH ITOJIOCAMH.

IIpunanoxpe-1. Hox uenwldd, cpemgHeid co-
XPaHHOCTH. Jle3BHe 3HAYHTEJBHO CTOUEHO.
JlauHa Je3Bus Hoxa 72 MM, o6mas mJauHA
163 mM. Tosmmubna CHOMHKH HOXKa Yy 4epeHKa
4,8 MM 1 y kKoHma 3,6 mm. Illaugd cmenan y
KoHna Je3bus. CTPYKTYpHasd cxeMma aHaJorui-
Ha npensiayuwedi. TousmiuHa cTajJbHOH IIOJIOCHI
0,9 mMm. CTpyKTypHOE COCTOSIHHE — (PEpPPHT H
nepauT (crans). ¥Yramepoma okono 0,45%.
QeppuTHLe 30HBI OObIuHBIE. [ITOB OYeHb YH-
creiit. Ha puc. 154,5 ™Mbl BHIHM CTPYKTYDPY
CTANBHOH IIOJOCH (IEePJUT H (PeppHT).

IIpunapoxkbe-2. Hox nenwlfi, cpenHelt co-
xpaHHOCTH. Jle3Bue croueHo. [nuHa Je3Bud

1 MecrononoxeHne NaMSATHHKOB CM. Ha crp. I6,
& =
JAaTHPOBKY H3Ienufi — B NpHJIOXKeHHM 3 Ha cTp. 20l

100 MM, ofmas gavna 192 wmm. Tonmmuea
cnuiky 5 M. Iliand caenan ma paccrosuus
20 MM or koHna Jie3sus. CTPYKTypHag cxema
aHaJIOTHYHA NpeabAyIIUM. TOJMIIHHA CTaNBHOH
nojocel pasHa 0,9 mMm. CtpykTypHOe cocrog-
HHE CpeJHeH [OoJ0Chl — (DEePpUT U TEpJRT
(crann). Yraepoma oxono 0,4%. depputnas
30Ha ooprynas. I[Ilor uwncthiit. MHKPOTBEDAOCTD
CTPYKTYPHBIX COCTaBJSIIOUIHX 10 Dpuxemno
paBHa: Qeppura U nepauta 254 eNUHHIM,
(eppura — 174 enununnl. Ha puc. 38, I npen-
CTaBJieHa CTPYKTypa CTaJbHOH IIostochl (Imep-
JHT U (PEPPHUT); cjeBa — CBETJIOE MOJe — CBa-
POYHBIH MIOB.

IIpunanoxne-3. Hox wuenrnif, cpenHeit co-
xpanrHoctH. danHa se3Bua 85 mMm, obuias AH-
Ha 148 mM. ToamuHa cnuHKH 4,6 MM, ¥ KOH-
na 4,3 mMm. OOpasnsl Ha MWJAHG B3ATHI C KOH-
Ila JI€3BHS H KOHIa uepeHka. CTpykryphas
cxeMma IHpa Je3BUS aHaJOTHUYHA TIPEeIbIay-
muM. Tommuza craiabHo#l nojockl 0,8 mum. Ee
CTPYKTYDHOE COCTOSIHHE — (PEPPUT ¥ TEpJIHT.
Conepxanne yraepoaa 0,35%. ¥V jaeBoit dep-
DHTHOH BOHLI BAOJbL IIBA HAET Yy3Kas NOJOCKA
nepjauta ¢ (GeppuToM, CXOAANIAs Ha YHUCThI
¢eppur. CBapouHeli moB uncTh. CTpyKTypa
wnpa Ha ofpasne ¢ uepeHKa — LEJHKOM
(eppuTHaAs CO IJIAKaMH.

['mesnoBo-1. Hox uvenwll, O4yeHb Xopolueh
COXPaHHOCTH, 06e3 pXKaBUHHBI, TAK KaK TOKPHIT
CJIOeM OKaJIMHBl KPaCHO-KOPHUHEBOTO [LIBETa.
JlesBue wHemuoro crouveHo. JlauHa Jre3Bus
100 mMm, o6masa ananna 170 mM. CnviHKA OKpyr-
JieHa, ToJIuHA 5,7 MM, Ha KOHLE Je3BHd
4,4 mm. O6pasen Ha mtHg B3AT ¢ KOHNA Je3-
BUA M KOHH2 uepeHka. CTpykTypHas cxeMa
mkga Je3Busd aHaJOrHyHa npexblaynum. Tou-
MUHA CTanbHOH NMojockl 1 MM, Ee CTPYKTy-
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pa — ¢eppur u nepsur. Conepxanme yIjepo-
na 0,45Y%. deppurHble 30HbH OO6biuHpe, LIIBH
oueHb uucThle. CTpykTypa Huiuda Ha obpas-
ne C 4YepeHKa — UeJHKOM (deppHuTHas. Ha
puc. 154, 6 usobpakeHa CTpyKTypa nepJaura H
(peppura,

I'HesnoBo-2. Hox mesblll, oueHb XOpolIeH
COXPaHHOCTH, [IOKPHITHIH oOKaJiHHO#H. Jle3Bue
S3HAYUTEJNbHO CTOYeHO. Ero gnuna 104 M,
ofmast aauHa Hoxa 215 mm. Tosniuea CHHH-
K 4,5 MM, Ha KoHLe 3,7 MM. O6pasen, Ha
ULTHG B3SAT y KOHIA JIE3BHA, OTCTYNS 25 MM.
CrpykrypHas cxema muiuda aHAaJOrHYHA npe-
ApiaymuM. Tosmuiuea craidbHoR nogocst 0,8 MM.
Ee crpykrypa — deppur u mepiur. Conepxa-
Hue yriepona 0,3%. ¥ n1eBoH (eppHTHOH 30HBI
BIOJIb IBA MIET Yy3Kasd NOJOCa MePJHTa C
(EppUTOM, CXOAAIMAS MOCTeNEeHHO HA YHCTbIN
¢epput. CBapouHblll OB 4KCThIE. MUKPOTBEp-
AOCTb CTPYKTYPHEIX COCTABJSIOIIMX HOXA IO
Bukkepcy paBHa: mepauta u depputa 220 enu-
HHI, ¢epputa 157 eaunun.

IrespoBo-3. Hox nesslif, xopomredi coxpaH-
HOCTH. JInuHa je3Bus 65 MM, o6mas — 128 M.
Tonmuna cnueku 4,8 mm. Hliud crenan Ha
paccrosnun 20 MM OT KOHNA Je3BHd. CTpyk-
TypHas cxema MIIH(pa aHATOTHYHA MpebIAY-
muM. Tonmuna cpennein monocsr 0,6 mM. Ee
CTPyKTYpa — ¢epput u mepaut. Comepranue
yraepona koaebrerca or 0,05 mo 0,19. dep-
PHTHbIE BOHBI YHCThiE, € KPYIHBIM 3€DHOM.
Ilepen Hamu mpuMep Gpaka y ApeBHepyCCKOro
HOXOBHHKA. JKenas cBapurh cranbHYyIO modo-
€y, MacTep nepenyTaj MeTall U B CEepeiHHY
BBAPHJI IIOYTH Kejle3HOoe JIe3BHue.

ITopeuse-1. ata XI B. Hox menwlii, nnoxof
COXPAHHOCTH. Jle3pHe HEMHOro croueHo. JJu-
Ha KIHHEKa 90 MM, ofmas minea Hoxa 160 vm.
Ulnud crenan Ha KoHUmE Jle3BHs, oTCTYNA
30 Mm. CTpykTypHas cxeMma aHaJOTHTHA npe-
AeiryutaM. ToampHa cranbuofi mosocer 0,9 M.
Ee cTpykTypHOe cocTosiHHe y OCTPHSA — Map-
TEHCHT (3aKajleHHasd CTanlb), 6amKe K O0Gy-
Xy — MapTeHCHT C TPOOCTHTOM. DBOKOBBIE 30HEI
HME&IH CTPYKTYpy ¢epputa ¢ mnepaurom. Co-
AepKaHMe B HeH yraepona oxkogo 0,19%.Caa-
pouHble BBl OYEHb YHCThlE W TOHKHE. Brojb
WBOB B OOKOBLIX 30HAX UAYT TOHKHE IOJOCKH
C. COpPOUTHOH CTPYKTYypo#H. MukpoTBep1oCTh
CTJIbHOH 3aKaJieHHOl NoJiocH o BHKKepcy
paBHa 572 enumunam. Ilocie samepoB TBep-
ROCTH 3T0T 00pasen 6bl1 MOABEPIHYT OTHKHTY !.

1 Otxur 8 tevenne 30 muu. npu TeMrnepaType 875°,

[lnad Ha oTOMKEHHOM 06pasme O00HaPYXKII
ONHOPOAHOE NEPJHTHOE CTPOSHHE CTANbHON M0o-
JIOCBI € comepxaHueM yriepoma okoao 0,89,
Ha puc. 156, I npencrassena MapTeHCUTHAS
CTPYKTYpa BBapHOH MOJIOCHI. o

Baagumup-1. Hox ueswii, xopolued coxpaH-
HOCTH. [auHa Je3sus 110 MM, o0uwas —
195 MM, Toimuua COMHKH 58 MM, y koHma
4,3 wMM. Jle3sBue HEMHOrO CTOYEGHO. lnud
CASNaH [OYTH B CEPEAMHE KJIMHKA, OT KOHIA
Je3Bust 50 mM. CTPYKTypHAs ¢XéMa aHaJIOruu-
Ha npeabaywum, Tonmuea craabHod  modo-
col 0,75 mm. Ee crpykrypa — mepaur u tdep-
pur. Copepxanue yraepoma 0,359. Deppur-
Hag 30Ha oObyHas, OueHbL MHOTG IMEJIKOTO
(toukamu) muiaka. IIIBH yucThle. Muxkpo-
TBEPIOCTb CTa/lbHOR mTosockl 1m0 Bukkepcy
270 enunuu.

Baagumup-2. Hox nensif, Xopouefi  co-
XPaHHOCTH, BEChb IIOKDHIT OKajuHOH. Coxpauu-
JIMCh NlaXe TPAHH OTTOYKH J1e3BHA. JI1HHA Jles-
Busd 130 MM, ofmias naMHa HoXa 225 MM,
Tonumna coueke 7 mM, y koHua 6,4 mm. Ha-
UHHAs C CEPEAHHBI JIE3BHS, K KOHIY HOXa ObLIO
B3ATO IATh OOGPA3LOB M M3TOTOBJEHO AT
wnkugos. CTpyKTypHas cXeMa aHajloTHYHA npe-
AblaymuM. OHa MOBTOpU/IAack Ha BCeX MATH
miargax. Toamuaa cranbHOfl mosochl 1,0 mM.
Ee crpykrypa — deppur u nepumrt. Comepxa-
Hue yraepona 0,35%. B depputHeix 30Hax
HHOTJla  [IONMajamTCsi  NePJHTHO-GEp PUTHLIC
yuacTtky. IIIBbI uMcThlE.

Muxafinosckoe-1. Hox ouenb Xopowe co-
XpaHHOCTH. ITokphIT okanuuofi. Jdnuna sespus
115 MM, ofmass 210 mm. TOJIHHA CHOHHKH
5.2 mm. lnud cpenan Ha paccrosinum 25 MM
OT KoHLa Hoxa. CTPyKTypHasi cxema aHa-
JIOTHYHA TpeAbaymuM. ToamuHa cranbHOHR
nonocsl 0,9 MMm. Ee CTPYKTypa — (eppHT H
COpGHT; BCTDPEUAIOTCS yyacTKH (eppuTa C 3ep-
HHCTBIM II€MEHTHTOM.

[IckoB-3. Hox xopome# COXPAHHOCTH, C 00-
JIOMaHHbIM uepeHkoM. JyinHa Kaunka 100 mwm.
Tonmuna cnueke 4,7 MM, Hagumas or yepeH-
Ka OBbUTH B3ATHl TPH 00pa3la H Ha HHX CAeJa-
Hbl IIAHMB. CTPYKTYPHAS CX€Ma, aHAJIOTHUHAS
NPEAbLAYINHM, TOBTOPHJIACh Ha BCEX TPEX LIJIH-
dax. Tommuna cranbhodt momocsr 1,1 mm. Ee
CTPYKTypa — GEPPHT C NONOCYATHIM  IIepJIH-
toM. Conepkanue yraepona 0,15%. 3xeck Takas
K€ KapTHHA, Kak ¥ B obpasne I'me3nopo-3,—
NpOU3BOACTBEHHBIH  Opak. MukpoTBEpIOCTD
(eppura u nmepauta no Bukkepcy paBma 190
elluHuluaM, a ¢eppura 121 enunune.
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[IckoB-7. Hox mimoxo#f coXpaHHOCTH, ¢ ya-
CTHYHO OOJIOMaHHBIM JIE3BHEM H UEPEHKOM.
Hauaa coxpaHuBlIeficd yacTH Jie3Bua 50 MM.
Hox HemHoro crouen. OGpasen B3dAT Ha pac-
cToAHHH 15 MM or uznoMa. CTPyKTypHas cxe-
Ma aHaJOTHYHA NpelblAyluM. ToJIuHa cTalb-
Ho# mosochl 0,9 MM. Ee crpykTypHOe cocros-
HHE — MapPTEHCHT U MAapTeHCHT C TPOOCTHTOM
(sakasieHHasi ctaJsib). BokoBble 30HH (eppHT-
Hble. MHUKDOTBepIOCTL CTPYKTYPHl CTaJibHOM
nojiocol o Bukkepcy paBHa B 30He MapTeH-
cuta 525 epuumnam. Ha puc. 156,2 naHa
CTPYKTYPa BBapeHHOH INOJOCH; <CIOpaBa ——
Oejlasi NIOJIOCA H CBETJIOE IOJI€ — CBAPOUHKIH
OB H (eppHT.

Capckoe-2. Hox  xopowelt coOXpaHHOCTH.
Hauna Jyeasusa 105 mm, o6uaa 195 mm, Toa-
muHa cnuHke 5,2 mMM. Ilnug cnenan Ha pac-
CTOAHHH 35 MM OT koHua HOoxa. CTPyKTypHas
cXeéMa — MHOTOCJIOHHAsl CBapKa Jie3BHdA. ToJ-
IHHA cpepHer monocel | MM. Ee cTpykrypa —
MapreHcHT (3akKaNeHHas CTajdb) M MAapTEHCHT
1 TPOOCTHT. BokoBble 30HH — ¢epput. MHKpPO-
TBEPROCTS MapTeHCUTa paBHa 673 eauHHIAM
no Bukkepcy, a deppura 161 enunune. OT-
XM 9T7O0r0 o0pasua IogasaJ, YTo CTPYKTypa
CTaJIbHOH MOJIOCHl OJHOPOJAHA H COLEPIKUT yIJie-
pona 0,6%. Ha puc. 38, 2 nmokasaH 1oB Mex-
LY CTaJbHOH MOJIOCOH H (PepPHTHOH OCHOBOH
KJIHHKA; CIpaBa — CBeTJIOE IoJie — (PepPPHT C
NepPJAHTHBIMH YYacTKaMH, CJIeBa — TEMHOE —
MapTeHCHT H MAapTeHCHT C TpoocTHTOoM. Ha
puc. 156,83 — cTpyKTypa CTaJjibHOH NOJIOCH!
MOCJIC OTXKHrA.

Capckoe-3. Hox ¢ yacTHuHO OGJOMaHHBIM
Je3BueM. JlamHa ocraBluefica uyactH 65 MM.
Tonmura cnunku 5,1 mm. laug cpenan, or-
ctyna Ha 20 MM oT uasoMa KiuHka. CTpyk-
TYpHaA CXeMa — MHOroCJIOHHAsT CBapka Jes-
Buda. TonmuHa nojaockl 0,8 Mm. Ee crpyxry-
pa — TpooCTHT. DOKOBEIe  30HBI — QEpPpHT.
MHKpOTBepIOCTh TPOOCTHTA paBHa 363 enu-
HulaMm no BHkkepcy, a ¢eppura 237 enuHH-
nam, OTxur sToro oOpasua oGHapYKHUJI OZHO-
POLHOE CTPOEHHE CTaJbHOH IOJIOCHI € COAep-
xanuem yraepona 0,4%. Ha puc. 156,4 mo-
KasaH IIOB; TeMHasi NOJIOBHHA CHHMKa — 3a-
KaJleHHas CTaJjb (TPOOCTHT), CBersas — (ep-
PHT CO IILJaKaMH.

Capckoe-4. Hox ¢ uacTHuHO OO0SOMaHHBIM
yepeHKoM, xopomefi coxpaHHocTH. HanHa aes-
Bua 85 mm. TosuiuHa cnuHKH 4 MM, B Cepe-
auHe kiauHKa 3,6 mMm. Iaug cpenad, oreryns
wa 25 MM OT XoHIa Jge3Busi. CTpyKTypHas
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CXeéMa — MHOroCJOHHas <cBapka Jie3Bus. Tosi-
iuyHa crajabHoli mosocel 0,5 mMm. Ee ctpyk-
Typa — MapTeHCHT (TPOOCTHT). DOKOBHIE 30-
Hbl — (peppHTHHIe. CBapoYHble 1IBLI OYeHb YH-
cTole. Brouib mBoB Ha (eppUTHEIX 30HAX LA
TOHKHe JH(p@PYy3UOHHEIE II0JIOCH (eppura
nepautoM. Mukporsepaoctb MapTeHCHTa paB-
Ha 673 envHuuam mo Bukkepcy. Ha puc. 156, &
H300paxeH CBAapOYHBIA IIOB, JieBasi TeMHas
NOJIOBHHA — MapTEHCUT (TPOOCTHUT), MpaBag —
¢deppur. Ha puc. 154, 3 mokasaH TOT Xe LIos
y BHIXOZA IOJOCHl Ha JIe3BHE IIPH MaJioM YBe-
JIUYEHHH.

I'nasoB-4. Hoxk ¢ YacTHYHO OOJOMAaHHBIM
KJIHHKOM H CHJIbHO CTOYEHHBIM Jie3BHEM. 1oJ-
IHHa cnueka 5,5 mM. llaug caenan Ha pac-
CTOoAHHH 25 MM oT obJjioMa Je3Bua. CTPYKTyp-
Hasg cxeMa — MHOTOGIOHHasi o©Bapka. Tovmiu-
Ha BBapeHHOH mojocel 0,7 MM, Ee cTpykry-
pa — TPOOCTHT, MapTeHCHT. PeppUTHBIE 30HBL
o6bluHble. CBapOyHBIE IIBLI OY€Hb YHCTHIE H
npaMovinHeiinbie. Ha pre. 38,3 maoOpaxen
cBapounnlii wos. [IpaBas cropoHa — MapTes-
CUT B TpOOCTHT, JieBass — ¢deppur. Ha puc. 37
[I0OKa3aH BHIXOJ, CpEIHEH CTaJbHOH MOJIOCH HA
Je3ue Hoxa., Puc. 150, / npu 6GosbiioM yBe-
JIHUEHKH TIOKa3bIBaeT CTPYKTYPY CTaJbHOH Mo-
JIOCHI.

0) Hasapra na sxelle3HYI0 OCHOBY RIMHEA HOKA
CTAJNBHHOTO JIEBBUA

Hosropon-3. Hox ¢ 06/0MaHEBIM UeDEHKOM.
JlesBHe HeMHOro <croueHo. JlJMHa KJHHK&
140 mm. TosIIHHA CIOMHKM Ki1HHKa 3,3 MM. Cor
CTOPOHBl UePEHKA Ha LIHGB B3ATO TOCIEN0-
BaTeJbHO NATE 06pasuoB no 10 MM kaxau#. -
Bece marte uuiugoB MOBTOPHJH OAHY U Ty Xe
CTPYKTYPHYX  CX€MY — HaBapxy  CTaJbHOTO:
Je3BHs1 Ha JKeJiesHyl0 OCHOBY kuauHka. Ha
KJIHHOOGp a3HOM LIude, Ha pacCTOSTHHH !/; Bh-
COTBHI OT OCTPHS, IPOXOAMT YeTKas Kocas CBer-
Jlasg JIMHHA — cBapoyHblfi woB. Huxe sToR
JHHHH K OCTPHIO pachnojioxeHa BOHa CTajb-
HOHl HaBapku. Ee  CTpykTypa — TPOOCTHT.
CrpyKkTypa XeJe3HOR OCHOBBI — (pegpm C He-
GOJIBILMM KOJIHIecTBOM cop6urta, CBapOUYHBIH
IIOB OYeHb YMCTHIH. MBHKpOTBEpIOCTb CTPYK-
TYPHBIX COCTABJISIOIIMX MeTajJa Je3BHS [0
Brkgepcy paBHa: TpoocTHTa 483 €IHHHIE H
¢eppuTa ¢ copéurom 206 exunuu. Ha puc. 38,4
NpelcTapJeH CBapouHbd mmoB. CleBa TEMHOE
T10J1¢ — TPOOCTHT, ClpaBa — GeppHT ¢ COpOH-
TOM.



Puc. 156. MukpocTpykTypa Hoxe#

! — Mopeune-1, MapTeHcHT, yB. 200: 2 ~ Ilckos-7, MapTeHcHT, yB, 200; 3 — Capckoe-2, NCPJART # ¢ep-
put, yB. 100; 4 — Capckoe-3, cBapouHmi moB, yB. 100; & — Capckoe-4, CBapOYHHMA wWOB, yB, 100; 6 — Baagu-
MAp-4, cBapouHHA wosB, yB, 100
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Hosropon-2. Hox cpenHed COXpaHHOCTH.
Jle3Bue 3HAUHTENbHO CTOueHO. [JiHHA KIHMHKA
90 mM, o6mast 145 mm. ToulIHHa CIMHKE 3,5,
y konna 2,8 mM. OOpaseil Ha WK B3AT ¥
KOHIa Je3pusi, orctynss 25 mM. CTpykTypHad
cxeMa — HaBapka. CTpykrypa HaBapeHHOTO
Jie3BUsi — TPoOCTHT. TBeprocth 483 €NHHHIbI
no Bukkepcy. OcHOBa KJMHKa — (eppHT CO
IIJ1aKaMH.

Hosropoa-4. Hox ¢ 0610MaHHBIM 4@DEHKOM.
KnuHOK xopoluell coxpanHocTd. Ero JnnHa
105 MM, TOJNIIMHA CITMHKH 4 MM, OJIHXKE K KOH-
ny 3,5 mMm. Hland crenan Ha Jie3BHH, OTCTYIHA
or xoHna 35 Mm. CTpyKTypHas Cxema — Ha-
Bapka. CBapouHHI LIOB OYEHb YHCTEIH, KJIHHO-
o6pasubiii. CTpykTypa HaBapKH — copOHT, OC-
HOBbI KJHHKA — (eppHuT. MHKPOTBEPLOCTDL COP-
6uTa o DBuxkepcy paBHa 217 enuHHLAM,
¢depputa — 186 emMHHLIAM.

Hogropon-5. Hox ouenb xopoureH coxpaH-
HOCTH C 9aCTHYHO OOJIOMAHHLIM Jie3BHeM. [OJI-
muHa cOuHKM Je3BHa 3,8 mM. OOpasen Ha
pag BaaT y o6noManHoro Kouna. Crpyk-
TypHas cxeMa — HaBapka. CranbHas HaBap-
Ka sBJsieTcs OCHOBHOM Macco#d JIesBHS; K-
JIeSHBIH 06yX 3aHMMaeT /4 BBICOTHl KIHHKA.
CTpykTypa H4BAapeHHODO MeTajjla — MapTeH-
cut. JKesesHelli 06yx — ¢eppur. CBapOuHbIH
nioB sursaroo6pasubil.  MHKpPOTBEPLOCTD
485 egumHHI O BHKKepcy, kenesnoro 06y-
xa — 138 emunuun. Ha puc, 38, 6 Npencras-
JleHa CTPYKTypa HaBapeHHOH 4acTH — MapTeH-
CHT,

Hopropon-6. Hox xopoiliei COXPaHHOCTH,
¢ 06JOMAHHEIM KOHIOM, J&3BHE 3HAUUTEJBbHO
croueHo, umuHa kaudka 110 wmMm, obmas
145 MM, OGpasen B3sT y o6ioma. CTPYKTYP-
Has cxema — Hapapka. L1IoB KIHHOOGDa3HBIH.
CTpykTypa HaBapKH — MapTeHCHT H MapTeH-
CHT ¢ TPOQCTHTOM, 00yxa — (eppHT. MuKpo-
TBEPAOCTh ‘MapTeHCHTa 536 enuHHi 1o BHK-
Kepcy.

Hosropon-7. Hox xopome#i COXpaHHOCTH,
JIe3BHe 3HAUHTEabHO crodeHo. [JiHHa KJHHKA
135 mM, o6mas 165 mMm. ToJuiuea CNMHKH
5,5 MM, Ganxe K kouuy 3,7 mM. OGpasel B3dT
Ha paccTosHHH 50 MM OT Komna Jiessusi. CTpyX-
TypHas cxema — HaBapka. CBapOYHHIA LIOB
kocofi, uucToil. CTPYyKTypHO® COCTOSHHE Ha-
BAPKH — MapTEHCHT, OCHOBbl KIHHKA — dbep-
DHT.

Hosropon-9. Hoxx xopourefi COXPaHHOCTH.
Jlessre 3HAUWTENbHO CTodeHO, JiuHa KIHHKA
95 MM, obumaa — 155 mm. OOpasen B3fT HA

paccTOSIHHM 45 MM OT KOHIla JIE3BHSL Ctpyk-
TypHas cxeMa — HaBapka, CBapodHbIH IIOB
kaunooGpasueift. CTpykrypa HaBapKH — COp-
6UT, OCHOBBI KJIMHKA — (PePPHT.

Hosrop. kypr.-2. Hox xopowefi cOXpaHHO-
CTH ¢ YaCTHYHO OOJOMaHHbIM Jie3BueM. Tod-
muHa cmuHkn 3 MM. OGpasen Ha Mg B3AT
y obnomannoro koHina. CTPyKTypHAs cxema —
naBapka. CBapodyHBI IIOB KOCOH, OueHb M-
CTBIH. CtpykTypa HaBapKH — MapTEHCHT
¢ TpOOCTHTOM. MeTaJjll OCHOBHI KJIMHKa HEOM-
HOPOJIEH, y CaMOH CIHHKH KJIHHKA YHCTHIA
(eppur, a OauEKe K CBapOYHOMY LUBY tep-
pUT ¢ [epanToM. MHKpOTBEDNOCTL MapTeH-
cuta mo Burkepcy paBrHa 642 equHMnaM, 2
Je/esHoro ofyxa — 143 enmuunam. dror 06-
pasen 6b1 mogsepruyt orxury. Hlnnd Ha
OTOXKIKeHHOM oOpa3ie NOoKas3aja OLHOPOIHOCTb

MaTepHasa HaBapkH. Ee  crpyktypHoe CO-
CTOSIHHEe — NEPJIMT, COMeprkaHHe  YIVIepola
0,85%.

Baagumup-3. Hoxk cpenHed <COXpaHHOCTH.
JlninHa KaAHEKA 125 MM, o6mas AarHa 180 M.
OGpager B3ST HA paccTOAHHH 50 MM OT KOHIa
neapusa. CTPYKTypHas cxema — HaBapka. Csa-
pOUHBI# OB KOCOH, OueHb uHCThIA. CTpyKTypa
HaBaPKH HEOJHOPOLHA: YACThb, PACHOJNONKEHHAT
GNUKe K JE3BHIO, — MapTEHCHT, a OCTaJjbHad,
60JblIAas YacTb — MAPTEHCHT C TPOOCTHTOM.
OcHoBa KJHHKa (eppuTHasd. MHKPOTBEpPLOCTD
TpoocTHTa paBHa 413 eaununam mno Bukkep-
cy. Ilocse saMepoB ofpasell NOJABEPTHYT OT-
xury. Cralb HaBapKH, KaK H CJICNOBAJO OKKU-
naTh, HeogHopomHa. CojepikaHue Yriaepona
gosiebgaercsa ot 0,3 g0 0,4%.

Bnanumup-4. Hox oueHb XOpoLl€l COXpaH-
HOCTH, HO Je3BH€ CHABHO croueHo. [liuxa
giunga 90 MM, obmaa 140 mm. Tosuuza
cnruku 3,5 MM. OO6pasel] B3AT Ha pacCTOAHHH
30 MM Or KOHua Je3Busa. CTPYKTypHas CXxe-
Ma — HaBapka. CTpykTypa HapapkH — COp-
6ur, mostocuathii. OCHOBA KJHMHKA — (eppHTC
GOJBIIMM KOJHYECTBOM 1IiakKa. MHKDOTBep-
IOCTh HaBapku — 254 emuHHub Mo Bukkepcy,
a menesa — 121 epuwnuna. Ha puc. 156,6
IpefcTaBjed CBApOUHBIH 1I0B. Jlepas cperniad
qacTb — (PEPPHT.

Baagumup-5. Hox oueHb Xopolle# COxpaH-
HocTH. Jle3BHe CHJBHO CTOYeHO. JljMHa KIHH-
ka 105 mM, obmas 155 MM. TomulMHa CHHHKA
5 mM, y koHma 3,3 mM. OGpasuel Ha wLTH]
B35THl Ha UepeHKe H Ha JIe3BMH Ha paccrof-

uun 35 MM or KoHua. CTpykTypHas cxeMa —

napapka. 1llop kauHoOOpasubidi. CTPYKTypa
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HaBapKH — TPOOCTHT, y CaMOrc OCTPHS —
MapTeHcutT. OCHOBA KJIMHKA — (eppaT ¢ mep-
JIHTHBIM Y4aCTKOM M LIIaKaMH. MHKpoTBep-
AOCTb MapTeHCHTa N0 Bukkepcy 626 emumuiL
Crpykrypa munda Ha obpasle 4YepeHka —
copbur.

Kusmxkasn-1. Hox xopomeii COXDaHHOCTH, C
4aCTHYHO OOGJOMAaHHBIM Jie3BHeM. TOJIHHA
cnuHkM 3 MM. OOpasen Ha uuiug B3siT y 06-
JIOMaHHOTO KoHna. CTpyKTypHass cxeMa — Ha-
BapKa. CBapOUYHBIA NIOB KOCOH, YHCThI. CTPyK-
Typa HaBapKH — COPOHT, y CaMOro OCTDHS —
TPOOCTHT, OCHOBHI KJHHKA — (heppHr.

Ilckor-1. Hox ¢ OGJIOMaHHBIM YEPEHKOM.
Jlauna kiueka 97 mm. Tosmuza cnuHky 4,2 My,
y xonna 3,7 mm. OGpasen, Ha muup B3ar y
KOHIla C uepeHKoM. CTpyKTypHas cxema -—
Hapapka. CTPyKTypa  HaBAPKH — TPOOCTHT,
OCHOBB! KJIHHKA — (peppHT. CBapouHbIH LIOB
K/IHHOCOpasHbi. MUKDPOTBEPAOCTE TPOOCTHTA
1o Bukkepcy 383 eAHHHITB, OCHOBBI KJIHHKA —
153 enuHHILEBL ‘

ITckoB-2. Hox ¢ 06JOMaHHLIM YepenkoM H
YaCTbi0 KJHHKA. TOJIIIHHA KIHHKA Y OCTABIICH-
¢t yactd 4,6 mM. OGpasen Ha wwHd B3AT y
obnoma. CTpykTypHasi cxeMa — HaBapka. Cpa-
POYHBIA LIOB KJIHHOOOpagHbIH, cpelHell YHCTO-
Tel. CTPYKTypa HaBapkH CcOpPOHT, OCHOBBI
KJIAHKA — (EPPHT ¢ MEPJUTHBIMH [OJOCAMH U
OYeHb MeEJIKHMH IINTaKaMu.

ITckoB-4. Yacte KauHka Hoxka. Toumuna
cnyHKH 4,5 Mm. Ofpaser Ha UiiH} B3AT ¢ KOH-
13, OOPAILEHHOrO X d4epeHKy. CTpykrypHas
cxeMa — HaBapka. CBapouHBIH IIOB KJIHHOOG-
pasHbIH, oYeHb YHCThIH. CIPYKTYpHOE CTpoe-
HI€ HAaBAPKH — TPOOCTHT, OCHOBBI KJHHKA —
¢epput co mnakamu. Ha puc. 157, / usobpa-
KeHa CTPYKTypa HaBapeHHOH 4acTH JIe3BHd,.

ITckoB-9. Yacry KiaHHKa Hoxka. Tosamuza
CiHHKH 2,8 mMMm. O6pasen, Ha IIH] B3aT K
KOHIY JI€3BHSA, OTCTYnst 25 MM. CTpyKTypHas
cxeMa — HaBapka.  IlIoB  kJHHOOGpa3HBI.
CTpyKTYypHOE COCTOSIHHE HaBapKH — COPOHT,
OCHOBBl KJIHHKAa — (peppuUT cO LIJaKaMH.

[TonGosorbe-1. Hoxk ¢ o6GioMaHHBIM  dYe-
penkoM. [JamHa kaumHka 160 wmMm. Toamuna
. cnHHKH 4,4 mM. OO6pasen, Ha uuing B3AT Ha
pacCTOAHMH 55 MM OT KOHUa KiauHKa. CTpyK-
Typias cXeMa — HaBapka. CBapouHbI# 1IOB
KocOH, cpeaHe#i umcToThl. CTpyKTypa HaBap-
KH — TPOOCTHT H MapPTeHCHT, OCHOBBl KJIHH-
Ka — (PepPPHT ¢ HEeOOJBLINM KOJHYECTBOM COP-
6uTOO6pa3HOTO MEpPJIHTA.

15 Martepuaan no apxeonoruu, Bui. 32

Briuropon-1. Hox xopomueil coxpaHHoCTH.
Hnuna xkauHka 135 mm, obumias 190. Tosmin-
Ha CTHHKH 4,5 MM, B cepelyHe neaBus 3,8 M.
O6pasen, B3sT Ha paccrosHud 60 MM OT KOH-
na JsesBus. CTpyKTypHash —cxema — Hapap-
ka. IlloB 4ucTBIf, B3aKpyrnensmit. Hapapka
COCTABJIACT OCHOBHYIO Maccy HOKa, 2/3 BBICO-
Thl KIHHKA. CTPYKTYPHOE COCTOSIHHE MeTaJja
HaBapKW — MapTeHCUT, GHxKe K o6yXy BCTpe-
HarOTCsl Y4aCTKH TPOOCTHTA, 06yxa — (eppHr.
MHKDOTBEPIOCTD CTAJbHON HABapPKH paBHO-
Me€pHa N0 BCeH miollazy H PpaBHa 612 egu-
Hunam. Ilocrenyroomui orur obpasna obHa-
PYXKHI  ONHODOJHOC CTPOEHHE HaBapeHHOil
yactd. CTPYKTypa HaBapkd — nepJHr. Co-
nepxxanue yriaepoaa 0,859%. Ha pmc. 38, 5
n3o0pakeH cBapouHbIl wios. IlpaBast TeMHasd
4acCTb — TPOOCTHT € MAapPTEHCHTOM, JEBasg —
deppur. Ha puc. 157,2 gmama crpykrypa
OTOXKIKE€HHOTO MeTajlla HAaBapKH — IIepJIHT.

Beinropon-2. Hox cpenHeli coxpaHHOCTH, ¢
YaCTHYHO OOJOMAHHBIM KOHLOM Je3Bus. Jles-
BHE HEMHOro cToueHo. TONIHHA CIHHKY 4,4 MM,
O6pasel B3aT y OGJOMAaHHOrO KOHIA. Crpyk-
TypHasg cxeMa — HaBapka. CBapouHblfi 08
YHCTHIH, NpsAMOd. CTPYyKTypa HaBapKH — Map-
TEHCHUT M MapTEHCHT C TPOOCTHUTOM, OCHOBEHI
KIHHKA — GbeppuT. MHKpOTBEpAOCTL MapTeH-
CHTa C TPOOCTHTOM 420 eIWHHI, OCHOBLI KJIHH-
Ka 151 enmnnna no Buxkkepcy.

Boiuropoa-3. Hox cpennell coxpaHzOCTH.
Jlespue uacTHuHo CrOodYeHo. JIIMHA  KJIMHKA
656 MM, ofumas 115 mm. TonulMbma COHHKA
4,6 mm. O6pasen 6bl1 B3AT Ha paCCTOSHUH
25 MM or koHuna sesBus. CTPYKTYpHas cxe-
Ma -— HaBapka. CTpykrypa HaBapenHofi ua-
CTH -— MapTEeHCHT, OCHOBBl KJHHKa (heppur.
MukpoTteeprocts 1o Bukkepcy MapreHcuHTa
paBHa 572 eIMHHUIIb], a OCHOBEI KJIHHKA 143 equ-
HUILBI,

Boiiropon-4. O6J0MOK KIHHKA HOXKa Cpe-
HeH COXDaHHOCTH. TOJIIHHA CHOHHKH 3 MM.
O6pasen B3AT y 0GI0OMa YepeHKOBOf YacTH.
CTpykTypHast cxema — HaBapka. CBapouHblii
OB KJIdHOOGpasHbil. CTPYKTYpa HaBapeHHOR
Y4CTH — MaPTEHCHT, OCHOBBI KJIHHKA (DEppHT.
[ocnenyromuii oT:kHr 3TOro oGpasua nokasaln
OIHOPOAHOE CTPOCHHe MeTastna HaBapku. Co-
nepxkanue yraepoja 0,49%. Ha puc. 157,3
IpencTaBjeHa CTPYKTypa HaBapKH H CBapou-
HBIH 1IOB; cJeBa — CBETVIOE I0JI€ — KeJle€3Has
OCHOBa, (eppur; crnpaBa — HaBapkKa — Map-
TEHCHT.
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Capckoe-1. Hox  cpeaHed  COXpaHHOCTH.
Hauna kauHka 175 mm, obuag 215 mm. Toi-
IIMHA CIHHKH 9,3 MM, B CepelHHe JIC3BHS
5 MM, HauuHas ¢ xOHua Jre3Busl B3ATO ILUECTb
obpasuoB no 12 mMm xaxzaei. Hlaude Ha
Bcex oOpasuax NOBTOPHJH OAHY H Ty Ke
CTPYKTYDHYIO CcXeMy — HaBapky Je3BHs. [IIoB
YHCTHIH, KIUHCOOpasubld. CTPyKTypa HaBapeH-
HOH - wacTH — cop6uT ¢ Qeppurom. OcHoBa
KJIHHKA — (PEPPHUT, HHOTAA C HEOOJBIIHMH MO-
JaMmu nepJuta. [lepen HamMu IpOH3BOACTBEH-
HbIf 6paK: BMeCTO CTajHM HaBapHJH KeJe3o C
MaJjibiM cojep:kaHueM yraeponaa (okomao 0,29%).
Kn#Hok 3akajduBaJjH, 0 4eM CBHIETCIbCTBYET
copburoobpaszHasd CTPYKTypa.

[naszos-2. Hoxk Xopoluefi COXpaHHOCTH, C
0B6JOMAHHBIM KOHUMKOM. JIJIMHa KaxuKa 155 MM,
obmast 250 mM. TonumyHa CHOMHKH 6 MM, B
cepenuue Jye3sus 4,5 MM. OGpasibl B3ATH Y
of6JioMa Je3BHA Ha paccroanud 40 MM oT Kpas
1 Ha uepeHke. llloB Ha KJIMHKe 4YHCTLIH, KJH-
nooGpasubiii. CTPYKTypHAs CxeMa Je3BHS —
HaBapka. CTPYKTypa HaBapkH — MapTEHCHT,
BCTpeYaroTcsl y4aCTKH TPOOCTHTA, OCHOBBI KJIHH-
kKa — ¢eppur. llnud Ha uyepenke oOHAPYKHI
JBe 30HLI: OCHOBHAasI — (PCPPDHT M NPUBAPEH-
Hasg BAOJbL AJHHHOH CTOPOHBI — 30HA MEPJH-
ta. Ha puc. 157,4 wusobpaxen CBapOYHBbIA
IOB HaBapKH Je3BHs. TemHas NOJOBHHA —-
TPOOCTHT, OBeTJIasg — (EPPHT.

I'mazoB-3. IHoxk cpenHelt coxpanHocTH C
o6soMaHHbBIM KOHHOM. [lJinHa coxpaHuBuIcHCH
yacTu KJIMHKa 85 MM, obmas 150 mm. Toa-
nMHa cnuHky 4,6 mm. O6pasell Ha LAMG B3ST
y obsoma Je3sust. CTpyKTypHasi cxema — Ha-
Bapka. llloB kn1MHOOOpA3HLIH, CpelHEH YHCTO-
Tol. CTPYKTYpHOE COCTOSIHHE: HaBapKH — Map-
TEHCHT, OCHOBbI XJMHKA — ¢epputr. Mukpo-
TBEPAOCTh MeTaJjla HaBapKH paBHa 036 enu-
HHIlaM, OCHOBBI KJIHHKAa — 100 exunumam 110
Bukkepcy.

Bunixk-2. Hox xopoueii COXpaHHOCTH, ¢ 00-
JOMaHHbIM yepeHKOM. [anHa xauHka 130 mwm,
toainMHa ey 4,8 mM. HauuHasa or o06J0-
Ma, B35TO YeThipe ofpasna mo 15 MM KaXabiH.
Ha Bcex obHapy:KeHa OJHA CTPYKTypHAs CXe-
Ma — HaBapka Je3Bus. IlloB KocoH, WHCTHIA.
CrtpykTypa HaBapkd — MapTeHcuT. Cama Ha-
Bapka Oblna INpeIBapHTE]bHO TOXKe CBapeHa
U3 JBYX CTaJbHBIX NMOJOBHHOK. [locne 3akaJ-
KM OJHa TOJOBHHKA y OCTpPHA Je3BHs jajla

TOHKOHTOJIbYATOE  MAPTEHCHTHOE  CTPOCHHE,
Jpyrast — KpPYIHOUTOJbYATOE  MaPTEHCHTHO®
crpoenre. CTpykTypa  OCHOBBl  KJHMHKA —

deppur co mmakavud. Ha puc. 157,5 usobpa-
JKEH IIepexo] OT TOHKOHIO0JIbYaTOTO MapTeHCH-
Ta XK KPYINHOHIOJIbUATOMY.

Bumuxk-1. Hox xopoiue# COXpaHHOCTH ¢ 06-
JOMaHHBIM uepeHkoM. [JlauHa kauHka 150 mm.
Tonmuna cnuakd 4,3 mMm. OGpasel, B3AT B

cepenune je3Bus. CTPYKTypHasg cxeMa — Ha-

Bapka. llloB kocofi, uucrhiii. CTpyKTypa Ha-
BapKH — TPOOCTHUT, KeJe3HOH OCHOBbl — (ep-
pHT.

Patiku-1. Hox mesnlil, n10X0H COXPaHHOCTH.
JleaBue HeMHOro CToueHo. JIiWHA  KIHHKZ
90 MM, obmast 140 mm, Tonuiuua CUHKK 4 MM.
O6pasel, B3AT B cepeiHHe KAHHKA. CTPYKTYp-
Hasg cxemMa — HaBapka. CBapOUYHBIH LIOB KOCOH.
CrpykTypa HaBapKH — copbut, OcHOBa KIMH-
Ka — (JEPPHT CO NIJAKaMH.

Paiixu-2. Hox mnaoxo# COXpaHHOCTH C 00-
JOMaHHBIM uepeHKoM. [liuHa KJIHHKa 126 mMM.
Tonmuuna cnuaku 4,3 mmM. OOpaser, B34T B ce-
penuHe Jje3Busi. CTpyKTypHas cxema — HaBsap-
kKa, Cpapounblii moB KocoHl. CTpyKTypHOe CO-
CTOSIHHE HaBaPKHU -— [EPJIHT, colepikaHue yIie-
pogza 0,89%. OcuoBa K/AHMHKa — (eppuT CO
JIaKaMH.

B) IemenTanna Jdesnns

Psizanb-2. Hox c 0O/JOMaHHBIM UYEPEHKOM.
JleaBrue 3HAUUTEJNbHO CTOYCHO. TOJIIHHA CIHH-
K1 3,6 mM. O6pasen aas wiaugra B3AT Ha KOH-
e KJIMHKA, oOpallleHHOM K 4YepeHKy. DBroib
BCeH MOBEPXHOCTH KJHHKA Ha TJyOWHY OKOJO
0,5 MM HJIeT 30Ha UeMeHTalUHH. Ee CTpykTy-
pa— TpOOCTHT 4 MapteHcHT. [ITocepenute
KJHHOOGpa3Horo nuiuga uaeT moJjoca ¢epph-
Ta, TOXKe KJIHHOoOOpa3Hoi ¢opmbl. Muxpoteep-
JIOCTb L€MEHTHPOBAHHOTO CJOsI paBHa 462 enH-
HHLAM, 4 MHKPOTBEPJOCTb CepALeBHHB — 174
enuuunaM no Bukkepcy. Ilocae orxkura Tpo-
OCTHT H MapTEHCHT MepelUJH B CTPYKTYpPY Iep-
JHTa C (peppHTOM. Y MOBEPXHOCTH COMEpKaHue
yraepona pasHo okono 0,35%, a sarem ue-
MEHTHPOBAHHBIH CJIOH MOCTeNeHHO MePEXOMLuT B
YyuCTHIH (peppHT.

[nazoe-1. Hox ¢ 0oGJOMaHHBIM  KOHIOM
Je3pHsl, cpeanefl coxpaHHocTH. JlauHa Co-
XpaHuBIiIedcs vactd KauHKa 140 mwm, ofmas
230 mM. Tommuna cuouHkH 5,7 MM. JlesBre
3HauuTeabHO croucHo. CTPYKTypHas cxeMma
manda BeCcbMa [OX0XKa Ha  [PEdbLIYILYIO.
[leMEeHTHPOBAHHBIH CJOH HMeeT COPOHTHYIO
ctpykTypy. Cepauesuxa — pepputr. Mukpo-
TBEPIOCTh IEMEHTHPOBAHHOTO <jlosi 283 enn-
Huns 1o Bukkepcy, a cepaueBHHnr 197



Puc. 157. MHKDOCTPYKTYpa HoMeH

1 — Tlckop-4, M2pTEHCHT H TPOOCTHT, yB. 200; 2 — Buimropog-1, nepaar, yB. 100; 3 — Brumropoa-4,
MapTeHCHT, yB. 200; 4 — '1a30B-2, cBapouHWH OB, yB. 100: 5 — Bmmk-2, cBapouHHA moB, yB. 200
6 — Bamenxu-i, cop6rT, yB. 100

»
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enuHdn, Ilocsle OTHKHTa HeMeHTHPOBaHHLIA
CJIOf TIOVIYYHA CTPYKTYPY NepiuTta C peppHTOM.
Y HoBepxXHOCTH cONEepXKaHue YIJepofa pPaBHO
0,359 ¢ TOCTENeHHbIM NIepeXofoM B UHCTHIHA
beppHT.

r) IeapHOCTANIBHEIE JC3BASA

Psasanp-1. Hox ¢ oO6JloMaHHbIM JI€3BHEM H
MHOTO CTOUeHHBIM ocTpHeM. (OOpasell B3AT Y
o6aoma Je3pus. CTPYKTypa KIHHKA — MapTeH-
CHT, HO B Pa3HBIX MeCTax He C OJUHAKOBOH
KOHUEHTpanued yriepona. MHKpOTBEpAOCTD 1O
Buxkkepcy Konebnerca or 429 no 360 exuHui.
Ha puc. 45, 2 npeacraBjieHa CTPYKTypa Y Jies-
BUS — MapTEHCUT.

Pssanb-4. Hoxx ¢ 06J0MaHHBIM 4Y€PEHKOM H
CTOUEHHBIM Je€3BHeM. TOJEHA CMHHKH 3 MM.
O6pasel] BaaT y koHIA K uepeHKy. CTpyKTypa
wanda HEOTHODOIHA, OCHOBHAs Macca OuHxKe
K OCTPHMIO — MapTeHCHT € TPOOCTHTOM, HO
BCTPEUAIOTCsl MOJOCKH eppHura.

Hosrop. xypr.-1. Hox ¢ o6r1oMaHHEIM 4€-
DEHKOM H CTOYEHHBIM JiespueM. JlJiHHA KIHH-
ka 95 MM, TOJUIMHA cmuEkH 3,5 mM. O6pasen
B3AT CO CTOPOHBbI uepeHka. CTpyKTypa winda
HeoqHoponHa. OCHOBHAas Macca KJIMHKA HMEeT
CTPYKTYypy COpGHTa, a ¥acTb 00yxa — HepJHT
¢ (peppHTOM.

Kusxaa-3. Hox ¢ o6J10MaHHBIM UYEPEHKOM
W uacThlo KauuKa. O6pasen B3AT y oOsoMa,
o6paientoro K uepenky. CTpykTypa OIHODOL-
Hasi — MapTeHCHT C TPOOCTHTOM.

Tckos-6. O6a0MOK J€3BUs HOXA. TOJIIKHA
cnuHKE 3,3 wmm. O6pasen, B3saT y ofuoMma.
CTpykTypa mo Bcemy LDy MapTEHCHT H
TPOOCTHT.

Bumienku-1. Hox ¢ o6J10MaHHBHIM YEePEHKOM
H KOHuHKOM Je3BHs. O6pasel B3AT y 00I0M3,
ofpamentoro K uepeHky. CTpykKTypa COpOHT.
MHMKpOTBEPAOCTb OCTpHA Mo BrKkepCy 358 enn-
nun. Ha puc. 157, 6 npexcrasiena CTPYKTypa
ofyxa KIHHKA.

Patixu-3. Hox ¢ OO1OMaHHbBIM 4YePEHKOM.
NawHa kjapHRa 100 MM, TOJIIMHA CIHHKH
3,2 mM. OGpasen, B3ar y oO6JoMa uepeHKa.
CrpykTypa KIKHKa CBapHas H3 HECKOJbKHX
cTaJIbHEIX [IOJIOC CPa3HbIM COJEpKaHHEM Yyrie-
pona. CTpYKTypHOE COCTOSIHHE TIOJI0C — copOur.

Ho:xanmnt

Hosropoa-10. HoxHuupl  NpyXKHHHBIE.
DK3EeMIUISP XOpOIlell COXpaHHOCTH, OAHO JIE3-
pHe uacTHyHO of6jgomaHo. O6mas  AJNHHA

OPHJICHEHUA

166 MM, gmauHa Je3pusi 65 M. TIpyxKuHa
Kpyrias, AHaMeTpoM 25 MM, IIHPHHOH O MM,
ronuuHoH 2,6 MM. O6pasubl B3ATHL C JIE3BHS,
oreryns 25 MM OT o6soMa, CO CTCPXKHA BCe-
pejyHe €ro W C NPYXKHHBl B CpelHell ee YacCTH.
CTpyKTypHasi cxXeMa Ha BCeX TPex ULIH(ax
OMHHAKOBAa — JIBE 30HBI, pasfiefleHHple CBETJIBIM
cBapounsiM oM. Illnud Ha nessuu. B cepe-
JMHE KJIHHKA NPOXOJHT KOCOH CBaPOUHBIH LIOB.
BepxHsi uacTb KJHHKA K OOyXy — (eppur.
HuKHss 1acTh K Je3BHIO — COpOUT (TPOOCTHT),
MHKpOTBepAoCTh N0 Bukkepcy 383 efMHHIAL
Hlnud Ha npyxHHe. Brosb AIMHHOK CTOPOHH,
3aHuMas oKoJjo !/, miomany manda, OTAeNeH-
Hasl MJaBHEIM CBAapOYHBIM IIBOM, HaxomuTcd
soHa (eppura. OcrajpHas [JIOLIaAbL — I€p-
aur. Cogepxanue yriaepoga oxono 0,8%.
MHKpOTBEpIOCTb NEPJIHTHOH 30HBL 335 efH-
Hun. Hlnue Ha crepxxHe. Best muiomanb MITH-
(a pasjesieHa B CepellMHe CBAapPOYHBIM MIBOM.
OpHa noaosuHa (GeppuT, ApYyras MOJOBHHA —
cop6ur. Ha puc. 158, I npeacrap/eH Nepexox
OT (eppHTa K MNepJHTy Ha Hiande TMPyKHHH.

Psizanp-9. HOMHHLBE OPYKUHHBIE, XOPOILEH:
coxpaHHOCTH, ofulasa AmuHa 113 MM, AnHHA
ge3Bud 42 mm. ITlpyKuHa Kpyriasi, AHAMETPOM
18 MM, LHPHHOK 9 MM H TOJIIHHOH 2 MM.
O6pasel, B3AT C JE3BHS, OTCTYNs OT €ro KOHIA
25 mM. CTpyKTypHas cXema TOJ0GHa Npendl-
ayuiedi. OcHOBa KJIMHKA — OueHb UHCTHIA (ep-
PUT, MHKPOTBepJAOCTb paBHa 137 enuHHIAM.
Ha paccrosnun !/; BbICOTBI KJIHHKA OT OCTPHT
IPOXOAUT TOPH3OHTAJBHBIA CBAapOYHLIH IIOB.
OcrajibHas yacTb K OCTPHIO — HaBapeHHOE Jies-
BHe, CTPYKTypa — TPOOCTHT. MHKpPOTBEpLOCTD
560 enunun. Ilocie orxkura ofpasua CTpyk-
Typa HaBapeHHOTo JespHs — mepsut. Conep-
xaHue yriaepopa 0,9%.

THe3noBo-4. HoXHUIb! NPYXKHHHBIE, C IIEpe-
JIOMJeHHBIM CTepxKHeM. B MecraX, MOKDBITHIX
OKAJIMHON, COXpaHHOCTL oueHb xopomwas, O6-
masg gnuHa 144 MM, aausa Je3us 61 M.
TIpyxuHa Kpyrnas, guamerpoMm 27 MM, LIHDH-
noit 13,6 MM u rtomuwuHoh 2,1 MM. O6pasupt
Ha IUIH( B3SATHl C CePeJKHbl JIE3BUs H Ha NpY-
xuHe. CTpyKTypHasi cxema Jie3BHs — HaBapka
octpus. OcHOBa KJIKHHKA — (QEpPHT C He6OJIb-
IIAM KOJHYecTBOM wifiaka. CBapOuHBIA IIOB.
OUeHb YHCTHI, HO HEMHOrO pAacrJblBYaTHIi.
CTpyKTypa HaBapeHHOro  JIe3BHS — IepIHT.
Conepxanue yraepopa 0,85%. Oxosno msa
HaBapeHHas 4acTb HeMHOro o0e3yriepoxena.
Vriepon BhIrOpeJ BO BDEMsSI CBapKH Je3Bud,
KOTHa HarpeBajJd CTaJbHyl0 IojJocy IO



Puc. 158. MHKPOCTPYKTYPa HOMHHI H ceplos

! — no#nunsr, Hobropox-10, nepJAHT H cBapOuHBI  wIOB, yB. 100: 2 — Homuunm, THeagoBo-4, nepJaAT, YB.
100; 8 — wowuuus, Capckoe-5, cop6ur, yB. 100; 5 — cepn  Hosrop. «xypr.-7, cBapouHmit woB, yR. 100;
& — cepn, Peuuna-1, nepexof K cBapouHOMY mBY, yB, 200, 6 — cepn, Buwewnxn-3, cBapouunit wos, ys. 100
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CTpykTypa TPYXHHBI CO-
CTOMT H3 Tpex Mmojoc C copGuTo00pa3HBIM
NEPJINTOM, . IepeMeKalolUXCes ¢ ABYMS ¢ep-
putHeiME novtocamu. Ha pnc. 158, 2 npen-
craBaeHa CTPYKTypa HaBapeHHOro JIe3BHS OKO-
1o ceapounoro wBa. [1lpa Ha pUCYHKe HET, OH
NPOXOAMT OKONO CBeTNOH uacTH pHCYHKA.
CTpyKTypa — HEPJHT ¢ YaCTHYHLIM oGesyrJe-
POXKHBAHHEM B CTOPOHY IBa.

Bnagumup-6. HoxKHHIE NPYAKHHHBIE, XODO-
lieff COXPAHHOCTH, C YACTHYHO OGJOMaHHBIM
nesBueMm. O6masi anuHa 130 MM, ANHHA Je3-
Bust 52 Mwm. IIpyxuHa kpyrJjas, JHaMeTpoOM
93 MM, mwHpuHHOH 12,8 MM H TOJNIIHHOH 2 MM.
Q6pa3seln B3AT C CEpPeNUHB OOJOMAHHOrO JIe3-
pusi. CTpYKTypHasi cxema — HaBapka JIC3BHSL.
OcuoBa Knunka — (eppur. CBapOUHBIH 0B
KOco#i, OueHb PACIILIBUATHIHA, HeyeTKHH. CTPYK-
Typa HaBapKH — NEPJHT C (HEppUTOM. Cognep-
wanue yriepona okosno 0,45%.

Tickos-11. Hoxuuum npyxunuple. Coxpa-
HEnach UacTh JIe3BHA H CrepxeHb. JlesBHe
cunpHO paspymeno. O6pasen B3AT C JIE3BHA
y obsoMa U CO CTEPIKHS y o6noma. CTpyRTypa
niHga Je3BHs Aaja MOYTH IIOJHOCTBIO Gbep-
DHTHOE CTPOEHHE, HO B CTODOHE K OCTDHIO
KJHHKa y CaMOTO Kpasi 3aMeTHbl CJeJbl CBa-
pOUHOro IIBa H COPOHTHOH CTPYKTYpBL. Ilepexn
Hamu Ta e CTPYKTypHas cxema, 4TO H Y
npefblayliero o6pasua, HO € MOJHOCTBIO Pas-
pYLIEHHOR HaBapHOH YacTbIO. [MInud CcrepxkHs
faj nByxsomHoe crpoente. OfHa NOJIOBHHA —
cop6uTOOOpasHbli NEPAUT ¢ (heppuTOM (co-
gepxaunue yraepona 0,35%), npyras — dep-
PHT C OUeHb MEJKHMH BKDaIJIeHHSMH IljaKa.

Boimropoa-5. Hoxuuusl npyxunnbe. Co-
XpaHHOCTb IUIoxasi. CCoXpaHHIHCh TOJIBKO IPY-
KHHA M yacTb crep:kHeH. JluaMeTp TpYXHHBI
95 MM, mmpuHa 10 MM, TOJNINHHA 2,8 MM.
O6pasel B3AT M3 CepelHHb NPyKHHEL CTPyK-
TypHas cXxema — CBapKa JABYX moJoc deppHura
H cop6HTOOOpa3HOro TepJuta ¢ (QeppHTOM.
CBapOuHBIi I1IIOB HEUETKHH.

Capcroe-5. Hoxuuunl npyxunnble. Coxpa-
HHJIKCh TOJBKO MPYXHHA H- OJHO Ne3BHe. JLJiu-
ma 135 MM, anauHa Je3spusa 58 mM. Ilpyxuna
Kpyraas, AuameTpoM 26 MM, IIHPHHOA 14 MM
u tonmuHo 3 mMM. O6pasell B3IT Ha JIE€3BHH,
oTcTynsi oT KoHna 25 MM. CTpyKTypHas cxe-
Ma — Hapapka. OCHOBa KJIHHKa — (EpPHT C
HeGONMBIINM KoJHuecTBOM Liaka. CBapouHhI#
IoB Kocofi, ouenb wucThlii. CTpyKTypa HaBap-
kH — cop6ut. Comepxanue yraepopa 0,7 0}; .
K cBapouHOMY IIBY COAEpKaHHe Yriepoaa

CBapOYHOTO xapa.

[IPHJIOHEHHA

noumxaeres no 0,5%. Muxporseprocts ¥
camoro octpHs paBHa 331 examHuue 1o Buk-
kepcy. Ha puc. 158, 8 mpexcrab/jeHa CIpYK-
Typa HABapEeHHOH YaCTH OKOJIO CBapOYHOro
IIBA. )

Buinx-3. Hoxnunel npyxunebe. Coxpanu-
JMCh TOJIbKG OJAHO Je3BHe H crepxenb. OOC-
was AMHHa (pekoHcTpydpoBaHHasi) 195 M,
nnuHa sessus 105 mm. OGpasen B3ST C cepe-
nuHbel Je3pusi. CTpyKTypHasi cXema — Hasap-
xa. OCHOBa KJIMHKa — (eppHT ¢ HeOObUIM
KOJIMYECTBOM  copOuTooO6pa3sHoro  MepJura
OKOJIO CBAPOUHOro 1Ba. CBapOUHBIA IIOB KO-
coli, cpenueil umeroThl. CTPYKTYPa HaBapeHHOH
yactu — Tpooctur (cop6ur). Ha puc. 45, 3
H306pakeH CBAapOYHBbI IUIOB, TeMHOe IoJje —
TPOOCTHT.

Pafixu-8. HoXHuUIBI IApHHPHbIE, XOpOIUeH
coxpaHHOCTH. Jle3Buss HeMHOro croueHb. OG-
mas anuHa 160 MM, AJHHA Je3BH# (OT LIap-
gupa no kouna) 80 mm. O6pasen B3AT € cepe-
nuHbE Je3pusd. CTpyKTypHasi cxema — HaBapka.
OcuoBa kJHHKa — (epput. Muxporseprocrb
kosne6iaercs or 120 emunuy 1o 175 eauHun IO
Bukkepcy. HaBapka cuabHO croyeHa. CBapou-
HHIH IIOB oueHb rpssubil, OcTaTkM HaBapeH-
HOro Jie3BHS HMEIOT CTPYKTYpPY 3€pHHCTOro
nepJIuTa.

Cepubl

a) Muorocioiinaa cBapra Je3Bus

Paiixu-10. Cepn cpefiHefi cOXpaHHOCTH C 06-
JIOMaHHBIM JieaBieM. TOJIIIMHA CIHHMHKH 3,2 MM.
O6pasel B3AT Ha JE3BHH, OTCTYIS OT H3J0Ma
50 mM. CTpyxTypHas cxeMa — TPeXcloiHas
cBapka Jie3BHs, B cepelMHe IPOXOIHT CTalb-
Hasi fpojioca, no GokaM — xxeje3Hple. CTPYK-
Typa cpeiHe#l YacTH — IEPJHT C (HeppHTOM
(cop6ur). Comepxaune yraepona 0,4%.

Paiixu-12. Cepn nnoxoil COXPaHHOCTH, CO-
XpaHunach JIMIIL yYacTb Je3pud. Toninuxa
cnmuku 3,3 mMm. O6paser B3AT ¢ OOOHX KOH-
o ob6aoma. CTpykTypHas cxeMa Ha TOM H
apyroMm uuiHce MOBTOPHJIA OAHO H TO Xe
CTPOCHHE — TPEXCIIOHHYIO CBAPKY Jie3Bus. Ton-
WMHA CpejHell MoJockl okoso 1 MM. Ee cTpyk-
Typa — nepaut ¢ eppurom (puc. 159, 4).
Conepxanue yriepona 0,35%.

6) HaBapra CTAJbBOTO JIe8BHA HA 3KEIe3HYIO
OCHOBY cepua

Hoeropoa-19. O6JioMOK cepria H3 CepefHHH
jge3Bus. Jsavna obsomka D0 MM, TOJIIKHE
cnuHky 3,2 mMm. OGpasen B3AT Yy H3JOMa €



Puc. 159, MuKpOCTpyKTYyPa Ceprnos

! — Hobrop. kypr.-10, cop6ut ¢ deppuroM, ye. 100; 2 — KHamas-6, CBapounLH 1MmosB, YB. 100. 3 -— Hporu-
ypHcKkOe-1, MapTEHCHT ¢ TPOOCTHTOM, yB. 200; 4 — Paiixu-12, mepantT c ceppuToM, yB. 100; 5 — Ickoe-10,
MAapTEHCAT ¥ TPOOCTHT, yB. 200; 6 — TOT e 06paszel] OTONOKEHHHE, TUEPAHT ¢ QepPHTOM, YB. 100
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mMHPOKOH cropoHOH. CTPYKTypHasi cxema —
HaBapka. Ha yskoM knuHOOGpasHoM wuuIH(e
BHH3Y Yy OCTPHSl Ha NPOTSXKEHHH 6 MM — IpH-
BapeHHOe cTaJjbHoe Je3BHe., Ero crpykrypa —
TPOOCTHT. ¥ CaMOro OCTPHS — MapTEHCHT.
Muxkporsepaocts Tpooctuta no Bukkepcy 429
enuHun. CBapoYHBIH 1LOB PAaCIONOXKEH MOIMe-
pek, ropHsoHTaspHO. OcranpHast Macca —
OCHOBa KJHHKa — (eppur. Ee MHKpoOTBep-
pocth 160 eguHuI,

Hosrop. kypr.-7. Cepn ¢ 0GJOMaHHBIM 4Ye-
PEHKOM H KOHLOM Je3BHsl. TOJIIMHA CIHHKH
3,4 MM, O6paser B3siT y H3J0Ma K CepeJuHe
Je3Bus, CTpyKTypHas cxeMa — HaBapxa. OcHo-
Ba KJIHHKa — ¢eppur. Ero TBepaocts 178 enu-
HUI. B HMKHell uacTH minda HaXOMUTCA Ha-
BapeHHOe JIe3BHe, OTAEJCHHOE CBapOYHBIM
IIBOM. Erc CcTpyKTypHOE COCTOSIHHE OU€Hb
nectpo. ¥ caMoro CBapoOyHOTQ IIBa pPacHojio-
)eHa 30Ha copOHTa c (¢eppHTOM, JaJjee, 6JH-
JKe K OCTpHIO, COPOUT IMepeXOoJUT B MAPTEHCMT
C TPOOCTHTOM, KOTOpPbl€ K OCTPHIO IJIABHO
nepexoAsiT B MapTeHCHT. MUKpoOTBepIOCTH
CTPYKTYPHBIX COCTaBJSAIOIIKMX CTAJIbHOH HaBap-
KM paBHBI: MapTeHCHTa C TPOOCTHTOM 464 enu-
HHNlaM H Maprencuta 673 enununaMm no Buk-
kepcy. Ha puc. 158, 4 npeacrasieH cBapouHbI#
IIOB MeXAY (heppUTOM OCHOBBE H CTaJbHOIM
HaBapKoH, TeMHOe IoJjie — COpOUT C PeppPHTOM.
Jlasee Ha pHCYHKE H300paxKeH IepeXxof OT
copbura ¢ ¢eppHTOM K MapTEHCHTY C TPOOCTH-
TOM.

Horop. kypr.-8. Cepn cpenseil coxpaHHO-
CTH ¢ OOJOMaHHBIM YEDEHKOM M KOHIIOM Jie3-
Bua. Tonumimna cnuHky 2,3 MMm. C  KaxJzaoro
006JIOMAaHHOTO KOHIIA B3fTO MO JBa obpasua u
Ha BCeX YeTbipex chesaHbl LTHQB. Ha BceX
wiandax CTPYKTYpHas cxeMa MOBTOPHJIACh,—
3Ta CBapKa KeJe3HOH H CTaJbHOHA IoJoc.
K/iHHOK JIe3BHSI JeNHJICST HA JB€ [IOJOBHHH
OYeHb YHCTBIM IPOAQJIBHBEIM CBAPOYHBIM LUBOM.
Opra nonoBHHA — (heppHT, HHOIJA ¢ HeGOJb-
IIHM CKOILJIEHHeM TMepJjuTa, Apyras MOJOBH-
Ha — MapTEeHCHT H TPOOCTHT (cM. pHC. 45, 6).
CTpyKTypa MapTeHCHTa C TPOOCTHTOM Ha Bceil
HaBapeHHOH IIOJIOCE OJHOPOJHA.

Hosrop. kypr.-10. Cepn ¢ oGJ0MaHHBIM Ye-
DEHKOM H KOHIOM Je3BHS. ToJIIIMHA CHHHKH
3 mMM. O6pasen, B3AT y 06JIOMKa C CepeJHHB
Jge3Busi. CTPYKTypHasi cxeMa — HaBapka. OcHO-
Ba KIHHKA — (peppur. CBapoOUHBbIH LIOB OYEHb
uncThifi. CTPyKTypa HaBapeHHOH YaCTH —
copbur ¢ ¢deppurom (puc. 159, I). Comepxa-

NPHJIOEHHA

HHe yraepona 0,4%. bBuinke K noeepxHocTm
CTPYKTYpa HECKOJIbKO 00e3yIJepoxeHa.

Hosrop. xypr.-11. Cepn o6noMaHHHM dYe-
PEeHKOM M KOHIIOM JIe3BHUs. TOJIIMHA CIIHHKH
3 MM. Ha Jse3BuM xopowo coxpaHujach Ha-
ceuka. O6pasupl B3ATH ¢ 060MX OGJIOMAaHHBIX
KOHNOB. Bce muM@bl NMOBTOPHIH OTHY H TY
¥e CTPYKTypy — HaBapKa CTaJIbHOIO JIe3BHS.
OcnoBa K/HHKA — (epput. MHUKPOTBEpAOCTh
170 enwnun. OKoso CcBapOuHOro wuiBa (eppur
nepexoqutT B (eppHT ¢ copbutoM. CTpyKTypa
HaBapeHHOTO JIE3BHS — MapTeHCHT. Ero Mukpo-
TBepJAoCTh paBHa 560 enununaM. OnuH oGpa-
3en, ObLT MOABEPTHYT OTXKHry. Ilocse oTura
MapTEHCHT HaBapeHHOTO JI€3BHS Ilepelles B
cocroside nepJauta ¢ (eppuroM. Cozepkanue
yraepoga koJebaerca ot 0,3 mo 0,359%. Ilpu
3TOM HYXHO Y4Y€CTb, YTO BO BpEMs OTIKHIa
obpasel 06e3yTrJIepOIHIICH.

Knsixas-4. Cepn ¢ o6JOMaHHBIM 4YEPEHKOM
H YaCTHYHO pa3pyIIeHHBIM Je3BHeM. CoXpaHH-
JIHCb KOHeIl H o6yXoBasi 4acTb CEePeJHHEHI Je3-
BudA. TouuHHa cnuHKY 3,2 mMM. OGpaselr B3t
C KOHIA Je3BudA, oTcTynsi 35 mMM. Crpykryp-
Hasi cxeMma — HaBapka. (OcHOBa KJIHHKa —
¢eppHuT. BAosb OJHOH CTOPOHBI, OTHEJeHHAS
CBADOYHELIM [1IBOM, HJST COXPAaHHBINASICS CTallb-
rasi HaBapka.Ee crpykrypa — Tpoocrur (Map-
TeHcuT). Ha puc. 45, 5 mpeacraBjeH cBapou-
HBbIH IHOB,

Kusxasn-6. Cepn xopomell COXpaHHOCTH.
Konen, Jsiespua ofmomied., ToslMHA CHOHHKH
3,3 mM. O6pasen, B3AT y objoma. CTpyKTyp-
Hasi cxeMa — HaBapka. (OcHOBa KJHMHKA —
¢epput. OKOJIO CBAapouyHOro IuBa HeGoJblIoe
CKoIJIeEHe mepJsuTa. CTpPYyKTypa CTaJbLHOM Ha-
BapkH — tpoocTHT. Ha puc. 159, 2 wusobpa-
JK€H CBapOYHBI I1I0B; TeMHOe IIoJie — TPO-
OCTHT,

[lon6omorne-7. Cepn CHIBHO  paspyiieH.
CoxpaHuscss OYeHb MaJieHBKUH OOGJOMOK Je3-
BufA. ToamMua cnueku 4,1 mMM. O6pasen Ha
Ui} B3SAT B MecTe HaHOOJNBIUETO CedeHHs.
CrpykrypHas  cxema — HaBapka.  OcHoBa
K/IHHKa — (eppuT. Brnonbp omHOH  CTOpoHH
HIeT HaBapeHHasl CraJibHasi [OJIOCKa,— 3TQ
OCTaTKH HaBapeHHOro Jie3Bus. Ero crpyxry-
pa — MapTEHCHT K TPOOCTHT. _

Peunna-1. Cepn ¢ CHABHO pa3pyLIeHHBIM
JgesBueM. Tommmua cnuHkH 4 MMm. O6pasen
B3AT y H3joma. CTpPYKTypHas cxema — Cpap-
Ka H3 JBYX IIOJIOC, KEeJNe3HOH H CTaJbHOH.
CranpHast moJioca o4eHb HEOIZHOPOIHOIO CTPOe-
HHsl, HMeeT COpPOHTHYI cTpykTypy. Ha pac.




CTPYKTYPA IIJIH®OB

158, & usobpaxeHa CTPYKTYypa CTaJIbHOH T0-
JIOCH OKOJIO CBapOYHOTO 1UBa.

Buwenku-3. Cepn CwIbHO paspylICH. Co-
XpaHHJach JIHUIb 4YacTh JIE3BHSA JJIMHOH B
85 wmm. TonmpHa cmuEkd 3,3 Mm. OOGpasern
maaT B MecTe HauGosbinero ceueHus. CTPYK-
TypHasi cxema — HaBapkKa. OcHoBa KJIMHKA —
tepput. MHKPOTBEPIAOCTH 118 eaunuu. Csa-
POUHBLI ILIOB CPE/HEH YHCTOTBL CrpyxTypa
HaBapeHHOH YaCTH — MEPJHT C [EMEHTHTOM.
Copep:xaHue - yraepoja 1,3%. Muxporsep-
nocth paBHa 250 enMHHIAM. Ha puc. 158, 6
IpefCTaBjieH CBapOUHbIE ILOB. TeMHas 10JI0-
BHHA — NEPJIHT C LEeMeHTHTHOH CETKOH.

Jporuunnckoe-1. Cepnm paspyuleH. Coxpa-
HETACh UACTD JIE3BHSA. TOMUIHHA CIHHKH 3,2 MM.
Xopolo coxpaHnaach HacCeuka. OG6pasel B3AT
y o6noma. CTpykTypHas cXema — Hapapka.
OcnoBa KiuHKa — deppur ¢ cop6urom. Csa-
pounbli woB uMcTbifl. CTPYKTypa HaBapKH —
MapTeHCHT C TPOOCTHUTOM (CM. PHC. 159, 3).
MHKpOTBEPJAOCTb 573 eAHHHIPBL

Pafixu-11. Cepn cpefHed COXPaHHOCTH, C
OGJOMaHHKM JiesBHeM, TojpHa  CIHHKH
3,5 mm. O6pasen B3siT y ofsoma. CTPYKTYp-
Hasi cXeMa — HaBapka. OcCHOBa KJHHKa —
deppur. CTpyxTypa HaBapeHHOH  YacCTH -—
copbur ¢ GeppuTOM.

Panku-14. Cepn xopolled COXpaHHOCTH, Le-
sbii. Tonmumua cnuake 2,3 MM. OOpasell B3aT
ua Komue JjesBus, orcryns 50 mMm. CTpyKTyp-
Has cxema — HaBapka. OcHOBa  KJIHHKa —
$eppur. CTpyKTypa HaBapeHHOM YacTH —
cop6uT ¢ (eppuroM. Y Je3BUs HABapeHHasd
4aCTh CPOUMIIACH, H HA OCTPHE BHIXOMHUT (hePPHT.

B) ITenpEOCTANBHEIC JIE3BUA

Hosropoa-18. CoxpaHusach MOJIOBHHA JIES-
BHS, 4aCTh K KOHIY. ToJlIMHA CIHHKH 1,4 Mm.
OGpaser B3st y ofnoma. Ha BceMm uinge
BLIAABMJIACH OJHODOJHA® CTPYKTypa TPOOCTH-
Ta, K OCTPHIO BCTPEUEHBl YUaCTKH MapTEHCHTA.

MHKpPOTBEpAOCT TPOOCTHTA IO Bukxkepcy
paBHa 420 eauHHuIAM.
Psisanb-11. Cepm cpefHed COXPaHHOCTH.

TonmuHa cnuHkd 3,5 MM. O6pasern B3fT B ce-
pelHHe JIe3BHst Y JAPEBHETO o6noma. Haud
OGHApYXHWI He OueHb OJHOPOJIHOE CTDOCHHE.
B OCHOBHOH Macce 3TO ObUI MeJKO3ePHHCTHIA
mepaur (cop6ur) c (HEPPUTOM, NpH COACPHKa-
HHH YIJepoja OKOJIO 0,4%. Ho okoj0 CIIHHKH
colepIKaHHe Yriepoja Majxajo Jo 0,3%, a B
cepeflHHe KJIMHKA MOBBILIAJIOCH [0 0,5%.

233

ITckon-10. O6a0MOK KoHLla JIE3BHA CepIha.

- CoXpaHHOCTb MeTaaia OueHb Xopoulaf. Jles-

pHe ¢ maceukoil. O6pasen B3ar y obnoma.Ha
BceM nuiude BBISBHJIACH OLHOPOAHAS CTPYKTY-
pa MapTeHcHTa. B HEKOTOPEIX MeCTax HMMeIoT-
csi HeGosblIHe moasi TpoocTHTa (puc. 159, 5).
MuKpOTBEpAOCTh MapTEHCHTa PaBHA 847 enu-
HuuaM mo Bukkepcy. O6pasen Obll NoaBepr-
HYT OTXKHIY. BHIABWIACh CTPYKTypa TNEPJHTa
¢ deppurom (puc. 159, 6). Comepxanue yrie-
pona paero 0,7%.

denameso-2. O6nomok sesBus cepna. Tod-
muHA CMEHKH paBHa 2,8 mMm. OGpasen B3ATY
o6moma. CTpoenue ogHopomaHoe. CTPyKTypa —
cOp6HT (TPOOCTHT).

Kocu
A. Hapapra CTAIBHOTC Je3BMA

Hosropon-17. Koca ¢ 06/10MaHHbIM JIC3BHEM.
Coxpanupluasicss AquHa'! 250 mm. TonmuHa
COHHKH Ha Je3BHH 3,5 MM. Tpu o6pasma, 1O
15 MM Kaxnawi, B3ATHL y 06JOMaHHOIO KOHIA
nespust. Ha Bcex Tpex mudax ofaHa H Ta Xe
CTPYKTYpHas  CcXeMa — HaBapka  CTaJbHOrO
nessusi (puc. 60). OcHoBa K/IMHKa — (eppHT
¢ OGHJIbHBIME LIJTaKOBHIMH BJoueHHsiMH, CBa-
DOUHLIH IUOB CPENHEH UHCTOTBL. Crpykrypa
HaBapeHHOH YaCTH — TPOOCTHT.

Hosrop. xypr.-12. Koca mepenomneHa B ce-
pejuHe Ha JBe NMOJNOBHMHKH. JITHHA KOCHI OKOJIO
460 mM. Tonuwsa cnueku 3,56 Mm. O6pasusl
B3STEL ¥ OGJOMOB OGeHX mOJOBHHOK. CTpYK-
TypHasi cxeMa — HaBapka. OCHOBa KIWHKA —
deppur. MurporBeprocTb — 149 eauHMI 1O
Bukkepcy. CBapOuHbIfi IIOB OUEHb UHCTBIH.
CTpyKTypa HaBapeHHOTO JIe3BHS — MaPTEHCHT
(puc. 160, /). MuKpOTBEpAOCTL Y OCTpHS —
548 enuuul nmo BHKKepcy.

Hosrop. kypr.-13. Koca ¢ o6oMaHHbIM JI€3-
sueM. CoxpamuBluasici anuea 225 mm. Tox-
IIMHAa COHHKH Ha JiesBuu 4,2 Mm. OGpasen
B3fT Yy ofsomaHHoro Komia. CrpykrypHas
cxema — HaBapka. OCHOBa KJIMHKA — (DeppHT.
CTpykTypa HaBaDEHHOrO Je3BHSl — CODOHT.
Conepxanue yriepopa pasto 0,8—0,85%. Ha
puc. 160, 2 m306paxed CBAPOUHbIH LIOB. Jle-
Basi cBeTJasg cTopoHa — (eppHur.

Hosrop. xypr.-17. O6nomox Je3BHf KOCH,
Gnuxe K uepenky. [uuHa ofnomka 210 mwm.
TosmuHa COHHKH Je3sas 3,3 mM. O6pasusl

! [lauga wo MpAMof OT 0GJOMKa A0 UYEpeHKa.
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B3STH ¢ 000HX O6NIOMaHHbIX KoHIloB. O6a

AaJH ONHHAKOBYIO CTPYKTYPHYIO CXeMy — Ha-
Bapry JsiesBus. OGpasen ¢ KoHHa, pacrofo-
XEHHOTO K YEpEHKY, OKa3alCsl B OTOMKEHHOM
COCTOSIHHH  (COop6HTOOBpasHoMm), obpasenr ¢
KOHIlA HA JIE3BHH — B TepMHYECKH o6pa6oran-
HOM BHIe. OCHOBA KIHHKA — ¢eppHT ¢ HEGOID-
LIMM KOMTHYEeCTBOM liiaka. Broup CBApOYHOro
luBa Ha HABAPEHHON YaCTH LA TOHKAS Ofe3-
YIICpOKeHHas mosioca. Crpykrypa HaBapeH-
HOro J1esBust — tpoocrur. Ha apyrom obpasiie
HaBapka uMejia CTPYKTYpy mepsura ¢ theppu-
TOM (COpﬁ-H‘TfCQ)EPPHTOM). Conep:kanme yrue-
pona 0,459

Kosuaposo-1. Koca ¢ O0JIOMaHHEIM  J1e3-
BueM. [lanna coxpanuBurefics wacry 350 mm.
Tonmpra counky 2,5 MM. JleaBue ITHPOKCEe —
4,5 MM, H Ha O1HOH ero CTOpPOHE HJET HeGOoJb-
WOH [OM 1O BceMy JiesBHO. O6pasen BasT y
06/IOMaHHOTO KOHIA. CrpykrypHas cxema —
HaBapka Jie3Busi. OcHoBa KJIHHKaA — (eppur ¢
HeGOJIBIIMM KOJIHYECTBOM cop6ura. Ero muxpo-
TBEPAOCTb paBHa 172 emununam. Iepexon
HAaBADCHHOH YaCTH pPe3KHH, HO IuBa (Geqon
OJIOCbI) He 3aMeTHO. Crpyxrypa maBapemnoit
9aCTH — TPOOCTHT  (cop6uT). Muxkporsep-
HOCTb — 282 emuHHIKL

‘Kosmapogo-2. Koca c 00/IOMaHHbIM  Jl€3-
BHEM. Jlnuna obaomxa 210 wm, Tonmuna
CnHHKA 4,5 mMMm. Ha ognof CTODOHE JIe3BHA y
COHHKH HIET HeGOJbILOH mou. O6paser; Basit
y O0NOMAaHHOrO KoHma. CrpykTypras cxema —
HaBapka JesBusa. QcHOBa K/IHHKa — (eppur.
MukpoTBepnocTs pasHa 116 eauHunaM. Cpa-
POYHHIA LIOB KOCOH, OYeHp YHCTHA. CTpykry-
P2 HaBapeHHOH wacTH -— TpoocTHT y Mapren-
CHT. Muxpotsepgocts MapTeHCHTa CocTaBJISieT
903 enununy. Ha puc. 64, I mnpexcrasien
CBADOUHBIA IIOB H CTPYKTypa HaBapeHHOro
JIe3BHSsI.

Kuskasn-7. Koca c 0GlOMaHHBIM J1e3BHewM,
Hnuua o6nomxa 350 MM. TonmmHa cTeHKH
2,5 MM, WHPHHA Je3Bus 50 My Tpu o6pasna
B3SITBl y O00JIOMaHHOTO KOHILa, Mnuder crena-
Hhl Ha Bcex Tpex. 'CTPYKTypHas cxema BCex
TPeX (OB COBEPINEHHO OJITHHAKOBA; 3TO —
HaBapKka CTajsbHOrO Je3Busi. OcHoOBa KJIHHKA
deppur. Capounmfi mop KOCOH, cpenHeft yu-
CTOTEL. Baonp mma na depputHOH  cTOpoHE
HIET y3Kasl NoJIocKa I y3upoBaHEOro nep-
JuTa.  CTPYKTypa  HaBapeéHHOro JIE3BUST —
TpoocTHT. OnHH H3 06pasuoB  Gbun noJBepr-
HYT OTXKHry. OO6HapyxeHHnas CTPYKTypa Je3-
BUA — mepaur  (puc, 160, 4). Conepxanue

NTPHJICKEHHSA

yraepona pasHo 0,89%. Ha puc. 160, 3 npen-
CTaBJCH CBapOuHbIH WoB. TeMHAas moJ0BH-
Ha — TPoOCTHT.

Paiiku-15. OGnomox KOHIIA JIe3BHST KOCHL
dnuna o6nomka 125 . TonwmHa cnuukn
2 mM. lupuna nessus 48 oy, O6paseir BasgT
y obnoma. Crpykrypras CXeMa — HaBapxa.
OcHoBa KIIHHKA — (eppur. Crpykrypa mHa-
BAPEHHOIO JIC3BHST ¥ OCTPHUS — TPOOCTHT. Co-
ACpxanue yrnepona 0,8—0,99 .

B. IeasnocTaasasre Roch

Hosrop. kypr.-14. Koca ¢ 00JIOMaHHpIM Je3-
BHEM. Jlnuaa o6momka 270 M. Tommuna
CTHHKH 4,7 MM. O6pasen B3sit y o0J0oMaHHO-
Fo  xoHna. CTpyKTypHast cxeMa — Hennuo-
CTaJIbHOH KIMHOK. Mertas HeonHopoaeH. QOc-
HOBHasg ~MacCa — MapTeHCHT ¢ TPOOCTHTOM
(puc. 160, 5), wHo BCTpeYaloTcsl HeGoJblHe
noJist cop6uTa H cop6HTa C eppuTomM. Mukpo-
TBEPROCTL Ha OCTpHe paBHa 626 E€TMHHALLAM 11O
Buxxepcy. O6pasen 6rin TNIOZBEPTHYT OTXKHIY.
MeracraGuibuas CTPYKTypa Iepeimina B mep-
JHT ¢ deppHTOM (puc. 64, 2). Conepixanue
yriepona pasro 0,359,

Hosrop. kypr.-15. Koca ¢ o6omannbm
J1€3BHeM. JliuHa o6noMka 260 wmm. Bnons
BCero o6yxa KJIMHKAa MAET YTOMLIEeHHOe pebpo,
TOJNIMHHOA 5,6 MM, Toammuua JIE3BHSA TOJ
peSpom 3 MM. O6pasub BasiTh y o6/10Ma Jies-
BH M Ha uepenke. CTPyKTypHasi cxeMa oGoux
UIH)OB  OfHHAKOBA,— 5T0 HeJIbHOCTaILHON
KIHHOK. CTpyKTYpa JesBHS 10BOJMDLHO OAHO-
POlHasl — MapTeHCHT M TpoOCTHT (puc. 160,
6). Bnoab kmuuka HIYT JBa CBapoOYHHX
LIBA — CJIEABI CBAapKH CTajlH B CBIDOM BHfe.
Ctpyxrypa ouga ¢ YEPEHKa — NIepJIuT C
deppurom. Ha Hem Taxke BHIHBI CBapPOYHbIe
UIBHI,

Tonmopni
a) Hasapra cTaasHOro meanus

Hosropoa-15. Tonop cpenueit COXpaHHOCTH
€ TIOMypaspylIeHHEIM 06yXoM. [Liuua TOlopa
180 MM, mupuna messus 95 MM. O6paser
B3AT N0 NpPOJNOJBHOMY. CeueHHIo 4epes oCTpHe.
Ha mumuge 00HapyXHUIach CTPYKTYpHast CXe-
Ma — HaBapka Je3Bua. QcHOBa TOmopa —
deppur ¢ MenKHMH WAKOBBIMY BKJIIOUEHHS -
MH. CBapoyHblil 0B He ouenp YHCTHIH. CTpyk-
TYP HaBADENHOH 4YaCTH — COPGHT B3akankm
(puc. 64, 4),



Puc. 1860, Muxpocrpyxrypa Koc

2; MapTeHcHT, yB. 200 2 — Hoerop.

/ — Hogrop. Kypr.-12
CB2POYHLIA OB, yB. 100; J — TOT ¥e of6pazenm B

Kypr.~13, cBapounmp OB, yB. 100; 8 — Kusxan-7,
Kypr.-14, Maprencur u TpoocTHT, yB. 200 6

OTOXKKeHHOM COCTOSNHMH, mepanmr, yB. 100; 5§ — Hosrop.
— HoBrop, KYpr.-15, Maprencar x TpoocTHT, yB. 200
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Hosropon-16. Tomop ¢ uyaCTHUHO OGJIOMaH-
HeiM JespueM. Jmua jessua 165 mMm. OGpa-
3ell B3ST HA YAaCTH NPOJAOJIbHOTO CEUeHHs JIe3-
pusi, CTpYKTypHas cxemMa — HaBapka. OcHOB2
tonopa — (eppur. CpapouHbie IIBbI cpenHel
ypcToTel, CTpYKTypa HaBapeHHOH YacTH —
cop6HuT.

Psizanp-D. Tomop xopolllel COXPaHHOCTH.
Jauna Tomopa 185 MM, IOHpHHA JIE3BHS
120 MM, O6Gpasen B3AT Ha NPOAOJbLHOM Ceue-
MM Je3Bus. CTPYKTYpHasl cXeMa — HaBapka.
OcHOBa TOIOpa: OfHA TOJOBHHA — (QeppHT ¢
IJITAKOBLIMH BKJIOUEHHAMH, Jpyras IOJIOBH-
Ha — (eppHT C NEepJHTOM PpasHO IIOTHOCTH,
GauKe K OCTPHUIO IIEPJHTHHE YYacTKH Iepexo-
AT B copGuToo6pasHoe cocTosiHue. CBapoy-
HEI 1IOB AOBOJBHO uucTHH. CTpyKTypa BBa-
PEHHOTO JIE3BHSl — MAPTEHCHT C TPOOCTHTOM.
Ha puc. 161, / npeacrasjieHbl CBAPOYHBIH LIOB
H CTPYKTYpHl CBapeHHBIX MeTaJlJIOoB. JleBas
TeMHasl NMOJOBHHA — MapTEHCHT C TPOOCTHTOM.

Hosrop. xypr.-4, Tonop xopollleit CoxpaH-
noctu. Hnauua 165 wmM. IllupuHa Je3BUA
130 Mwm. OGpa3ser B3AT Ha NPOJOJBHOM Ceue-
HuH Je3Bus. CTpYKTypHas cxema — HaBapka.
OcHOBa TOmOpa: OJHA I[OJIOBHHA — OY€Hb YH-
croifi eppur, Apyras IOJOBHHA — (eppuT C
nepautoM. CozaepxaHue yrjepojaa Jo 0,1%.
CTpYKTypa HaBapeHHOro  JIe3BHS — COPOUT
(tpooctut). Ha puc. 161, 2 npencrasJieH CBa-
pounbii oB. Cservioe mnosie — (eppUTHas
ocHoBa. O6pa3sell GBI NOABEPTHYT OTXKUTY.
CTtpykrypa cop6uTra Tepellia B CTPYKTYpPY
nepaur ¢ deppuroM. ConmepxaHue yryepoja
0,256-0,35%.

Hosrop. Kypr.-3. Tomop xopoied COXpaH-
Hoctd. Jnuna 185 mM, mupuHa Jge3sus 102 MM,
OGpaseinl B3T Ha [POJOJbHOM CeYEHHH Jes-
sus. CrpykrypHas cxema — HaBapka. OcHoBa
TONOpa — HU3KOYIVIEpOAMCTasA  CTalb (o
0,1%). Berpeuatoress MeCTa € [OBBIIIEHHBIM
cojepxanuem yraepoga. CpapouHhH 1IOB
oyeHb uucThifi. CTpyKTypa HaBapeHHOH dUa-
CTH — COpOHT.

Hosrop. kypr.-6. CoxpaHHJIOCh TOJbKO JIe3-
Bue Ttomopa. [lupuna sessus 110 mm. O6Gpa-
3el B3AT Ha ero mpoaoJipHoM cedeHuH. CTpyk-
TypHasi cxema — HaBapka. OcrHoBa TOmOpa —
¢deppur. CBapounslil oB rpasHbié. CTpykTy-
pa HaBapeHHOH uacTH — (QEPPUT H IMEPJIHT.
Conepxanue yriepona 0,25—0,3%.

[Tpunanoxbe-6. Tornop Xopolle COXpPaHHO-
cru. Jauna Ttomopa 170 MM, mupuHa 75 MM.
OO6pasen B3sAT Ha NPOJOJLHOM CeUeHHH Je3-

IIPHJOEHNHA

pusi. CTpyKTypHasi cxeMa — HaBapka. OcHoBa
torropa — ¢eppur. CBapOUYHEIH 1IOB YHCTEIH.
CTpyKTypa HaBapeHHOro JIe3BHS — MEPJUT C
deppurom (puc. 161, 3). Conepxanue yrie-
pona oxosno 0,6%.

[Ipunanomxee-7. Tomop xopolIed COXpaHHO-
cru.* Jlauna tomopa 180 MM, IIHpHHA JIE3BUA
95 MM, O6pasel] B3AT Ha TIPONOJBHOM Cede-
upu Jiespud. CTPYKTYpHasi CXema — HaBapxka.
Ocuoea Tomopa — deppur., CTpykTypa Hapa-
PEHHOH 4acTH — COPGHT C (peppHTOM. Copnep-
xanne yraepoxa 0,256—0,35%.

Mozxopckoii-1. Tonop xopollel COXpaHHOCTH.
Ilnuna tomopa 150 Mmm. OGpasen B3AT Ha
TIpOJOJLHOM ceueHHH Jiespusl. CTpyKTypHad
cxemMa — HaBapka. OcHoBa Tomopa: OAHa Mo~
foBHHA — (DeppHT, Apyras mOJNOBHHE — Qep-
DHT C [EPJHTOM; COJepXKaHHe  yrIcpoaa
0,15%. Mukporteprocte 203 efHHHUIEL 1O
Burkepcy. DauxKe K CBapOYHOMY LIBY CTPYK-
Typa IIepexofuT B cop6utr. MHKPOTBEPAOCTH
939 emuuui. CBapouHblll 110B HCTBIH., CTPYK-
Typa HaBapeHHOTO JIe3BHA — TPOOCTHT (cop-
6ut). MuKpOTBepROCTb 492 eqUHHILbI MO Buk-
Kepcy.

Iaruno-1. Oausa Tomopa 160 MM, mMpHHa
nespust 75 Mm. O6Gpa3sell B3AT Ha NPOAOJIBHOM
ceuenun Jie3pus. CTpyKTypHast cXeMa — Ha-
papka. OcHoBa TOmopa — (eppHT. Crpykrypa
HaBapeHHOTO JE3BHA B BEPXHeH YacCTH — COp-
6ur, a GaMXKe K OCTPHIO — MApTEHCHT C TpO-
octutom (puc. 161, 5). MHuKpOTBEpAOCTD
CTPYKTYPHBIX COCTABJIIIOIIMX paBHa: copbura
211 eguHuL, TpoocTHTa 413 eJHHHILH MapTeH-
cuta 724 enHHHILBL :

Crepxenckoe-2. Tomop Xopolle# COXpaHHO-
cru, JauHa 160 my, mupuHa 95 mm. OGpasen
B3ST Ha TPOLOJbHOM ceueHHH Jiespus. CTpYK-
TypHas. cxema — HaBapka. OCHOBa ToOIOpa —
¢eppur. CBapOUHBIH OB yucrtoli. CTpykTypa
HaBapeHHOTO JIe3BHA — TPOOCTHT, Bhlllle K
06yXy TPOOCTHT NEPEXOTHUT B COPGHT.

Bumenku-2. O6somok JesBust Tomopa. OG-
pasel, B3AT Ha TPOLOJBHOM CEUEHHH. Crpyk-
TypHas cxeMa — Hapapka. OcHOBa TOIOPA —
¢deppur. CBapouHbli LIOB OYEHb YHCTHIH.
CTpykTypa HaBapeHHOTO JIe3BHf — MapTeH-
CHUT H TPOOCTHT. MHKDOTBEDAOCTb MapTEHCHTA
724 epuuunel Mo Bukkepcy. OO6paseil Ol
noABepruyT OTKUry. MeracraGunbHasf CTPYK-
Typa HaBapeHHOTO JIe3BHS Iepelllia B IEePJHT
¢ ¢eppurom (puc. 161, 6), conepanue yrie-
pona okosno 0,35—0,4%.



Puc. 161. Mukpoctpykrypa Tonopos

! — Pa3anb-5, cRapOuYHMLIE MmoB, yB. 100; 2 — Hosrop. xypr.-4, cBapounnit mos, ys. 100; 3 — Ilpraaxo-
Hbe-6, nepauwt u deppuT, y8. 100 & — I're3noso-5, nepant u dgeppur, ys. 200; 5§ — FarmHo-1, MapTeHCHT H
TPOOCTHT, yB. 200; 6 — Bumeuxn-2, nepant ® deppur, y¥B. 100
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MakcumoBckuii-2, Tomop xopoilied COXpaH-
HocTH. HawuHa tomopa 230 MM, ILIHpHHA Jie3-
Busg 66 mm. Obpasen B3AT Ha MONEPEYHOM cCe-
geHHH Je3Bust. CTpyKTypHas cxema -— HaBap-
kKa. OcHoBa Tomopa — ¢eppuUT C TMEPJHTOM.
Copepxanue yraepona o 0,1%. Crpykrypa
HAaBaPEHHOr0 JIe3BHs — cOpOuUT, cojAepkaHHe
yraepoga 0,8%.

[Top6Gonorse-2. Tomop xopoille COXPaHHO-
cti. JlauHa Ttomopa 215 MM, mmpuHa 60 MM.
OG6pasel; B3AT Ha I[ONEPEYHOM  CEYEHHH.
CtpykrypHas cxeMa — HaBapka. CBapouHble
BBl yeTKHe H peskue. OcHOBa TOMOpa — COP-
6uTop6pasHblil mepauT ¢ geppuroM. CTpPYKTY-
pa HaBapeHHOH YacTH — COPOHT (TPOOCTHT).

0) lleapHOCTANILHEIE JI€3BUJL

Hosrop. Kypr.-5. Tomop Xxopollei coxpaH-
HOCTH, JJIMHA 175 MM, LUHPHHA JIe3BHS 75 MM.
O6pasel, B3aT Ha NPOJOTbHOM ceuennd. Ha
mHde — Besme copbur ¢ deppurom. Couep-
)aHue yraepoma B cpeanem 0,3%.

[punanoxve-4. Tomop ¢ 4YacTHYHO paspy-
nreHHbIM o6yxoM. JsiuHa Tomopa 160 MM, mH-
puHa Je3pus 95 M. OGpasel B3SiT HAa MPO-
NOJIbHOM ceueHHH Jje3Busi. Ulaud oyeHb HeoX-
HOPOJIHOTO CTPOEHHS, B OCHOBHOM — (EpPpHT C
MepJIMTOM, BCTPEUAKOTCA YYacTKH YHCTOro (ep-
pura. Ha ne3pun — copOHT.

'sesnoBo-5. Tonop cpelAned COXPaHHOCTH C
yacTHYHO OOGJOMaHHBIM OCYXOM H JIe3BHEM.
O6pasel] B3sT Ha IIPOJOJBHOM CEYEHHH Je3-
Bus. CTpykrypa Tesa Tomopa — GheppuT C nep-
auToM pasuofi miorHoctH. CojepxaHue yrie-
poxa or 0,4 go 0,6%. Ha ocrpue Tomopa —
cTpykTypa cop6ura (tpooctur). O6pasel 6ot
NOABEPTHYT OTMKUTY, MPH 3TOM MeTacTabuJib-
Has CTPYKTypa mepelllla B NEpJHT C <peppu-
tom (puc. 161,4). CouepxaHnue yIjepoia
0,75%.

Baapumup-8. Tonop cpejHeil COXPaHHOCTH.
Jnuna Tomopa 145 MM, IIHpHHA JI€3BHA
100 mMM. OGpaser, B3AT Ha MPOLOJBHOM Cede-
uad. [lmmd neoguopomHoro crpoenus. B oc-
HOBHOM — (eppuT c mepauroMm. CopepxkaHue
yraepona okono 0,4%. Berpeyatorcesi ¢eppHT-
Hble mosist. Ha ocTpue coOpOHT.

Kusxas-9. Tomop Xxopollled COXpaHHOCTH.
Iouna 175 mm, werpuHa Jgessas 100 mm. O6-
pasell B3AT Ha NPOJIOJbHOM CEUEHHH JIE3BHSI.
Ilnud seopnoposHoro crpoenus. Ha rtene —
deppuT ¢ TepauToM pasHoi miotHoctd. Ha
OCTpHe — COpOHT.

NPHJIOKEHHA

Kpusen-2. Tomop xopolleir COXPaAHHOCTH.
JlauHa Tonopa 150 MM, mupUHa Je3Bus 85 MM.
O6pasel; B34T Ha I[POJNOJbHOM. CEUEHHH Jie3-
BuA. CTpyKTypa ueJbHOCTajbHas, HEOJHOPOI-
Horo ctpoenusi. Tesio Tonopa — ¢eppHT ¢ mep-
autoM. CopepxaHue yriepoaa okoso 0,25%.
Ha octpue — ctpykrypa cop6uTta, Mecramu
BCTPEYAETCSI CTPYKTYPHO-CBOOOIHLIA LIEMEHTHT.

Bopucoso-1. Tomop cpenHe# COXpaHHOCTH.
Jnuna tomopa 140 MM, iiHpHHA Je3BUS 95 MM.
OGpasel; B3fAT Ha MPOAOJBLHOM CEYEHHH Jie3-
Buad. Tejmo Tomopa — copGHT ¢ (eppHTOM.
MHUKpPOTBEPLOCTD — 274 enuHHIE 1o BHKKep-
cy. Ha ocrpue cTpyKTypa NepexofuT B TpPOO-
ctuT. MukporeepaocTb — 599  eauHHy 10
Buxkepcy.

JoxaoTra

a) JonoTa mpocThie

Hosropoa-20. CoxpaHHOCTb [0JIOTA O4YeHb
xopomas. Jlawmna 210 MM, cpenHee ceueHHe
16 MM Ha 8 Mmm. Illupuna ne3sust 12,5 Mm.
O6pasen B3t y camoro Jjespud. Ilaud cre-
nad npoposbubii. Ha ero knuHooOpasHo# (u-
rype CBApOYHBIH ILIIOB pasjesieT JABE CTPYK-
TypHble 30HBI (pHC. 72, I). OcHoBHast Macca —
cTep:KeHb [J0J0Ta — (GeppHT ¢ HeGOJBIIHM KO-
JHYEeCTBOM IIJIAKOBRHIX BRJIKOUeHHH. Jlpyras
30HA, PAacCIOJIOKeHHAasA BAOJb OOKOBEIX IpaHeH,
BLIXOAHT K OCTDPHIO JIe3BUS; 3TO — CTajbHasf
HaBapka; ee CTpykrypa — tpooctHT. Ha puc.
162, 1 wuso6paxkeHa CTPYKTypa HaBapeHHOH
I10JIOCH — TPOOCTHTA.

Psizanb-6. CoxpaHHOCTH [0J0Ta CPEIHASL.
Hnuna 205 mm, cpeanee ceuenme 15X 14 mm.
[Mupuna ne3sua 13,5 mMm. O6pasell B3AT y Ca-
moro Jespusa. [lnud cpenaH NpoAOJbHBI.
CrpykTypHaa cxema nofoOHa TpexblaylleH —
HaBapKa cTajbpHOro Jespus. OcHoBa jponora —
tdeppur ¢ mnepauroM. Copaep:KaHHE YIJEpOAa
no 0,15%. CrpykTrypa HaBapKH — MEPJHT C
¢epputom. CopepkaHHe yriepofa  OKOJO
0,4%.

Kuskas-13. Jlonoro cpeiHed COXPaHHOCTH.
Jauna 267 MM, cpeanee ceuwenue 12X 11 M.
MupuHa nessus 16 mm. O6paser B3AT y Jes-
Bus. Ulnug cnenan mponoabHe. Ha Bcem
mnuge HEOJHOPOAHAA CTPYKTYpa — (eppHT;
BCTpeYaloTes HeGOuIbLIKe CKOMJIEHHs! (peppHTa
¢ mepauroM (yrnepoma no 0,29%). Harapka,
BepOsSiITHO, Oblna, HO CTOUHJIACH.

Kuskasa-10. Jlonoro xopolllel COXpaHHOCTH,
Hnura 165 mm, cpeanee ceyenue 10X 10 mm.



Puc. 162. MuKkpocIpyKTYypa ROAOT

7 — HoBropoa-20, 30Ha TPOOCTHTA Y CBaDOYHOro WBa, YE. 100; 2 — Kuaxaa-10, Maprexcur, ys. 200; 3 — Bluux-5,
cpapouHni OB, yB. 100; 4 — Pajixu-5, MapTeHCHT H TPOOCTHT, YB. 200: 5 — IMoafonoTbe-3, MapTeHCHT
H TPOOCTHT; 6 — MaKcuMOBCKRA-3, MapTeHCHT, ¥B. 200
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MMupuna nespus 13 mm. OGpasen B3fiT ¢ OCT-
pusi, aauHOH 45 MM. Ilnud cmenan mpomouib-
Hulfi. CTpyKkTypHast cxeMa — HaBapka. OcHOBa
nojora — ¢eppur.  Marepuan  HaBapKH —
Crajb  I10JOCUATOrO CTPOCHHUSA, B MeTacTabHIIb-
HOM cOCTOSAHHH. CTPYKTYpa — MaPTEHCHT OUEHb
BhICOKONt TBephoctH (puc. 162,2)., Mukpo-
TBEDAOCTb MapreHcura 846 emunun mo BHK-
Kepcy.

Kymmanckoe-1. lonoto xopoueil cOXpaHHO-
cru. Hnwna 215 Mm, cpennee ceuenne 13X
X 12 mMm. lupuna Jsessus 14 mm. OGpasen
B3AT ¢ ocrpust Jespua. llaud cpenan mnpo-
JOJbHBIH M momnepeunbri. CrpykrypHas cxema
Ha o0oHX wWH(ax IBYX3OHHAs, pasieseHHasi
ceapoynnM 1rBoM !. Ha npomoabHom uutude
OlHa 30HAa — (eppuT, Apyras 30HA — CTaJb,
CcBapeHHast M3 ABYX novoc. CTPpYKTypa OXHOM
MOJIOCHI — MapTEHCHT, MHKpoTBepaocts 707
e[HMHHIl, APYIOH — MapTeHCHT C TPOOCTHTOM,
MHKpOTBepAOCTh 464 epununs no Bukxepcy.
Ha puc. 64, 5 u3obpaxen OB MeXay MoJo-
camd B 3o0He ctanu. Ha puc. 150, 2 nmpeacras-
JieHa TpH OOoJblIOM YBeJIUUeHHH CTPYKTypa
MapreHcuTa ¢ TpoocTHTOM. Ha nonepeunom
maupe —Ta Ke KapTHHa: 30Ha (epputa H
30Ha 3aKajieHHO# cranu. [lojoca maprencura
C TPOOCTHTOM Iepellia B MapTEHCHTHOE CTpoe-
HHE.

Bmuxk-5.  Jonoro copenHefi COXPaHHOCTH.
Hauna 200 MM, cpenHee ceuenme 16 X8 mm.
[Uupuna JaesBust 9 MM. OGpasel B3AT C Jes-
Busl. Hlnud caenar npogosbublii. CTpyKTYpHas
cxemMa — HaBapka. CTpPyKTypa OCHOBHI JOIO-
Ta — QeppuT ¢ Hebosbllol auddysnein cop-
OHTOOOpPA3HOrO MEepJHTa Yy CBApPOYHOro WIBA.
Capounbrii 110B wucthiii. CTpykrypa HaBap-
ku — copbur, Copepxkanue yriepoga 0,5%.
Ha puc. 162, 3 uszobpaxkeHn cBapouHbIf IOB.

Paiiku-5. Jojoro cpegHel COXpaHHOCTH.
Hnuna 210 mM, cpenHee ceueHHe 15X 13 M.
Iupuna nespusi 16 mm. Obpasen B3AT ¢ Je3-
Bust. nud cnenan npoxonbuerit, CTpyKTypHas
cxema — HaBapkKa. OcHOBa J0J0Ta — (EeppHT.
Mukporseprocts — 131 eaununa. HaBapeHHas
30Ha Yy €aMOTO JIe3BHfl HMEeT CTPYKTYPY Map-
TEHCHTAa W TPOOCTHTA, TePeXOoAsAllero BBIIE B
copour (puc. 162, 4). MuxporBepaocTh COp-
6uta paBHa 251 epunune mo Bukkepcy.

1 He ymoTpe6nsi0 TEPMHH <«HABAPKA» VMBIILICHHO,
Tax Kak 30Ha CTajH, 3aHuMas GoJblIYIO IOUA[b, BH-
XOQUT 3a Tpeiesnl mnuda H TAe KOHYAETCH — IeH3-
BECTHO.

IIPHJIOHEHHA

6) Jlonora BTyJbYATHE

[TonGomorbe-3. losoTo XOpoluel COXpaHHO-
ctu. Jauna 220 mm. upunHa Je3Bus 23 Mm,
Juamerp Bryskd 43 MM, AJHHA BTYJKH 75 MM.
Oo6pasen B3saT ¢ Jgespus. Wand caenan Ha mo-
nepeunoM ceuenud. CTpykTypa Bcero uuiida:
CTajJb HEOLHOPOIHONO CTPOCHHS, TEPMHUECKH
o6paGoraHHass. B ogHOM MecTe HMeercsl moJe
ypcroro ¢eppura (MHKporBepiocTh 174 enu-
Hunwl). OcranbHass wacTs, UIaHda uUMena
CTPYKTYPY MapTeHcuTa u TpoocTuTa. MuKpo-
TBepJOCTh MapTeHcHTa 627 emumnn. Ha puc.
162, 5 npencrasieHa CTPYKTypa MAPTEHCHTA C
TPOOCTHTOM.

TTop6onorbe-4. Hauna 238 wmm. [Hlupuna
Jges3Bust 20 MM. JIHamerp BTYJKH 43 MM, LJIHHA
BTyake 95 wmm. OOpasen B3fAT ¢ JIe3BHA.
Ilnud caenan Ha NONEPEYHOM CEUCHHH.
Crtpykrypa Bcero uuHé¢pa -— Crajb -0OJAHOPOAHO-
ro crpoeHus. B cepeanHe o6pasia — CTPYK-
typa nepiut. Copmepxkanue yraepoxa 0,8%.
Y caMoro Kpasi NepJHT MJaBHO MEPEXOIHT
B COpOMT.

Tepromoso-1, [lonoTo xopoleit cOXpaHHO-
CTH C IPSIMOYTrOJbHOH BTYJKOH. Jdauna 240 mm.
Mupuna JgesBus 32 mMm. CeueHue BTYAKK
46 MM Ha 42 mM. Hauna Bryaxu 150 mm. OG-

. paser; B3AT ¢ Je3Busd. lllnud cnenan Ha mpo-

JONLHOM H TiomepeuHoM ceuenud. Ha mpogouin-
HOM innde o6HapyKeHa ¢XeMa HaBapKH Jie3-
Bust. OcHOBa A0JIOTa 2KeJjlesHas, Obljia cBapeHa
3 JByx mnosoc. CTpykrypa OXZHOH — ¢eppHT,
Ipyroii — deppuT ¢ mepautoMm (yriepoaa mo
0,1%). CpapouHBIfi IIOB HJAET YETKO BLOJb
cepemqunbl  Jie3BusA, CTpyKTypa HaBapeHHOro
KJHHKA — MapTEHCHT C TPOOCTHTOM (pHc. 64,
6). Crapoynniil 110B oyeHb WHCTHHA. Ha mome-
peuHoM LIHde TakKXKe OOHAPYXKHJHCh Be
30HBl — mousiockl. OnHa nosioca — eppur, apy-
rasi — (QeppuT C NEepJHTOM. ‘
MaxkcumoBckuit-3. Jlosoro xopoule#t coxpas-
HoctH. Jamna 230 mm. llupuna sne3Bus 24 MM,
HuameTp BTyaku 40 MM, anuHa BTYJIKH 90 MM.
O6paszern, B3t ¢ ocrpus. aud caenan Ha
npoxoJbHOM ceyeHHH. CTpPyKTypa BCero IIJH-
¢a — mapreHcut (puc. 162, 6).
JlapuHckui-1. Jomoro Xopollle coxpanHo-
ctiu. Jauna 260 mm, wHpHHaA Je3BUA 27 MM.
Juamerp BTYJKH 46 MM, JJHHA BTYJKH 95 MM.
O6pasewn, B3ar c¢ gessus. mud cpenan mpo-
ponbHE. Jle3Bue nenbHocTanbHoe. CTpyKTypa
Yy OCTpHS — cOpOHT, BHIllIe — cOpOHTOOGPa3-
HEIr mepaut, nepexopsamuit B nepauT. Copuep-
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xanue yraepopa 0,8%. C oxHo#i CTOPOHH,
noutd y camoro obpe3a mHda, comepkaHue
yraepona noumxaeres g0 0,5%.

CroOemn

Hosropoa-21. CkoGenbp ¢ O6JIOMaHHEIM Ue-
PEHKOM M yacThio Jie3BHsA. CoxpaHHOCTh MeTal-
aa xopoiuas. [llupuna je3sus 35 MM, TOJNILHHA
ciuikd 2 mMM. O6pasen; B3AT y 06JOMaHHOTO
koHua. CTpPYKTypHasi cxeMa — HaBapKa CTaJjlb-
Horo Jespuda (puc. 79). OcHOBa KIHHKA —
teppur. CBapoyHblii 1UIOB YETKHH U DPOBHBIM.
CTpyKkTypa HaBapK{ — CODOHT.

Hosropoa-22. Ckobenb ¢ 0OJOMaHHBIM Ye-
penkoM H GoJbuiedf uacteio Jespud. Coxpau-
HocTh Meradana xopoiwuas. I[Ilupuua Jespus
34 MM, ToalMHa cnHHKH 3 MM. OOpasel B3fT
y obmomanHo#i 4yactH. CTpyKTypHasi Cxema —
HaBapka. OCHOBa KJHMHKA — HEOQHOPOJHBIH
¢eppHuT, TOMajfaKTCs yuacTKH copbHTa ¢ tep-
putoM. Ceapounnii moB ueTkHH. CrpykTypa
HaBapeHHOH YacTH — COPOHT.

Kusxas-15. Ckobenb ¢ 06JJOMaHHBEIM QepeH-
KOM H TojoBHHOH je3pus. lllupuHa JesBus
32 mM. Tonmuaa couHke 3 MM. O6paser B3AT
y obioManHHoro koHua. CTpykrypa Ha BCeM
oGpasue — ¢GeppHT.

Paiiku-6. JiesBHe ¢ OPSIMBIM KJIHHKOM, OObI-
HOro paamepa, ¢ objomaHHBIM depeHKoM. Ilu-
pHHa Jie3Bus 29 MM, TOJIIMHA CIOHHKH 3,1 MM.
O6pasen, B3aT y obJoMaHHOro Komma. CTpyk-
TypHasi cxeMa — HaBapka. OcHoBa KJIMHKE —
deppur. CTPYKTypa HaBapeHHOH 4acTH — COp-
6ur ¢ ¢eppuroM. CoaepxaHHe Yryepoaa 1o
0,35% (puc. 163, /). MukpoTBepAOCTb HaBa-
PEHHO uYaCTH B CepelHHe Jie3Bus paBHa 217
eqUHHIAM TI0 BHKKepCy.

Jlessna crpyra (pyOanka)

[nasoB-5. JlesBue ¢ 0OPAMBIM KJIHHKOM,
uesioe, cpeaHeld coxpaHHocTH. JIjuHaA Je3Bus
OueHbL MaJjieHbKasi, pasHa 85 MM. IllupuHa jes-
Bud 28,5 MM M ToammuHa crnHHKH 3 MM. OGpa-
sel], B3AT ¢ KoHua uepeHka. Hlnud oOnapyxum
JBYX30HHOe cTpoeHue. Bonbmas uacte umuda
uMena (eppHTHYIO CTPYKTYPY, a 4acTb, HAY-
ulasg BAOJb JHHHOH CTOPOHBI, OTHeJeHHast
CBApOYHEIM LIBOM, HMeJa CTPYKTYpy Mep.iuTa
¢ ¢eppurom. Conmepxanue yriaepoaa ao 0,3%.
[Togo6HOEe cTpoeHMe uepeHKa MO3BOJISIET TOBO-
PHTL O HaBapKe CTAJH H Ha JIE€3BHE JaHHOTO
MHCTpYMEHTA.

TorapHble pesibl

Hogrop. xypr.-18. CraMecka C KOCHIM JIe3-
sueM, O6mmag anuHa 195 MM, LIMpHHA Je3BHS
15 MM. O6pasubl B3SITH Ha JI€3BHH, OTCTYIA OT
octpua 20 MM, U Ha YepeHKe, OTCTYII OT KOH-
na 30 MM, Ha ne3Buu o6HapyxXHuJach CTPYK-
TypHasl CXeMa CBapKH Keje3a CcO CTaablo.
[lo cepenune muaHda TPOXOAUT CBAPOYHBIA
woB. OnHa monoBuHa — ¢eppuT, Apyras nojao-
BuHa — cop6uT. CozmepxkaHue YyIViepOAa OKOJO
0,4%. llnud Ha uepeHke mas CIJIOIEL DEeppHT-
HYI0 CTPYKTYDY.

Buux-4. Cramecka IIOXOR COXPaHHOCTH,
C CHJBHO Da3pylUeHHHIM JespueM. COXpaHUB-
wasica anuHa 125 MM, mupuHa Jae3sus 11 mm.
O6pasell B3ST HA CTEPKHE, OTCTYIS OT OCTPHSA
45 mM. Ilxud obGHapyxua OZHOPOAHOE ¢ep-
PHTHOE CTPOEHHE ¢ OOJBIIMM KOJHYECTBOM
IUJIAKOBBIX BKJIOUEHHH.

Psaszanb-8. Pesen =xopolueff COXpaHHOCTH,
C YacTHUHO OGJIOMaHHBIM uepeHKoM. Jle3pue
IJHHON 55 MM, C 3aTHYTHIM Ha KOHIIE SI3BIKOM.
Illupuna sne3pusa B cepenuHe 18 mm. TosmuHa
criuHKH 4,5 MM. O6pasnsl B3ATH € KOHLA Je3-
BHS H y obaoma uepenka. lllaud na ne3pun
OGHApPYXHJ CTPYKTYPHYIO CXeMy HaBapKH.
OcHoBa KJIHHKA — ¢eppuT ¢ HEOOJBIIAM KO-
JIHYECTBOM ILJIAKOBBIX BKJAIOUeHHHA. CBapoyHbIH
moB oueHb uHCTHIA. CTpPYKTypa HaBapeHHOTO
JIe3BHsT MapTEHCHT ¢ TpoocTHTOM (puc. 86, 4).
Ilnud Ha uepeHKe Oaj CIIoWb (QeppHTHOE
CTpOeHHe,

Kusxasn-14. Pesen Xxopoillell COXPaHHOCTH.
O6mas gauna 125 MM, IOHpHHA Je3Busa 16 M,
ToJIHHA Je3BHS 2,5 MM, OOpasen, B3AT B Ce-
penuHe Jye3us. CTpyKTypHas cxeMma —— IleMeEH-
tanuda. Ilo Bcefi NMOBEPXHOCTH JIE3BHS IIPOXO-
JHT PAaBHOMEPHO HAYTJIEPOKEHHBIA CJOH IiIy-
6uno#t okovio 0,6 mM. CTpyKTypa HeMeHTOBaH-
Horo cjost — copour. Conepxanue yriepona y
nosepxHoctd okowio 0,50%. B cepenune Jes-
BUS — (DEPPHT.

[naszoB-6. Pesely xopouled COXpaHHOCTH.
O6mas anuna 130 MM, [mHpHHA Je3BHA 24 MM,
tonmuHa 2,7 MM, O6pasern B3AT B CepelHHe
nessusi. CTpYKTypHas cXeMmMa-— CBapka MABYX
CTaJbHBIX H Tpex JKeJe3HbX moJoc. Ilo annne
KJIHHKA JIe3BHST CBAPOYHble LIBHI OYEHb YHCTHIE.
CTpyKTypa 2KeJe3HhIX MoJjaoc — (QeppHT co cJe-
JaMu copOuTa, CTAJbHBIX [10JIOC — MapTEHCHT
(puc. 163, 4). BerpeualoTes y4aCTKH TPOOCTHTA.

Paiiku-7. Pesen mioxoit coxpaHHocTH. O6-
masa aauHa 125 mMm. O6pasew B3fiT Ha JIE3BHH
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npu nepexofe B uepeHOK. OGHapyxeHHas
CTpYKTypa — OfHOOOpasHOoe (heppuTHOE CTpOe-
HHE.

Meua

T'HespoBo-11. Packonkn C. M. Cepreesa,
1899 r., kypran Ne 55 (5). CoxpaHHJach HHXK-
Hsig uACTh [OJIOTHA KJIHHKA, JJIHHOH 32 cM.
Hau6ounbiias mWHpuHa 41 MM, ToIHHA 3,5 MM.
Ha o6enx cTopoHax KIHHKa noJ. Besi mosepx-
HOCTb KJHHKA TOKpHTa OKaguHOH. [IOKPHIT
OKAJIMHOH M H3JI0M; CJIEJOBATeJbHO, Meu Obli
cjioMaR o Tpymocox:kenus. OGpasen Ans
aHasnusa Gbll B3AT ¢ WHpokoro Kowua. Iilnnd
cleNal Ha [ONepedHoM ceueHHH KauHKa. OO6-
HAPYXKHIaCk CTPYKTYpHas cxema, H300paxeH-
Hasl Ha puc. 106, /. Ha XKejie3Hy10 OCHOBY KJIHH-
xa OBUIM HaBapeHH JBa CTajbHble JIE3BHS.
CTpYKTYpa OCHOBH KJHHKa — (eppHT, HaBa-
PeHHBIX Jie3BHi — copGur (pHc. 164, 1). Mu-
KpOTBepJoCcTb copbuTa mo Bukkepcy pasHa
224 enuHHIAM.

Tnesmoso-12. Packonke C. M. Cepreesa,
kyprag Ne 88 (28). Meu mpH BCKDBITHH KYPp-
raHa pacnajcsi Ha 7 Kyckos. Ha nccienosatue
B3fT KOHel KjauHKa, [Jauna oGjomxa 18 cw,
ITHpHHA 36 MM H TOJILIHUHA 3,2 mM. O6s0MOK
cunbHO KopposupoBaH. lllamd cnenan Ha 10-
nepeunoM ceueHuH. OOHApyXHJach CTPYKTYp-
Has cxeMa, H3oOpaxeHHas Ha puc. 106, 2.0cHo-
Ba Meya COCTOsIa M3 Tpex mojoc., Mx crpyk-
Typa — bepput H nepautr. Coiepxanue yrie-
poja B CpelHeR noJioce OKOJIO 0,2%, B Kpai-
HHX TOoJocaX, oco0eHHO OJIHXKe K NOBEpXHOCTH,
noxomut o 0,5%. CTpykrypa HaBapeHHOTO
JIe3BHsl — MEPJHT H UemeHtHr (pHC. 164, 2) L
Copepxanue yraepoga okojo 1,2%. Teep-
7I0CTb CTaJIbHOM HaBapky Y Jie3BHst 340 elHHHIL
no Bukkepcy. KJHHOK Meua NoOcie HaBapky
CcTajibHbIX Jie3BHi OB MOJABEPrHYT IOIOJHH-
TesbHOH UeMmeHTauud. O6Gpasell Haxojujicad B
OTOMKEHHOM COCTOSIHHH. :

TuesnoBo-13. Homep Kyprana HeH3BeCTeH.
CoxpaHm/Cs KJIMHOK Meda O0e3 DYKOATKH H
gouna. JauHa o6jomka 60 cM, IMHPHHA 54 MM,
toqmuHa 4,6 mMm. OO6I0MOK KOPPO3HPOBaH,
cJlefloB OKalHHBI Her. O6pasen Obl1 B3AT ¢ LWIH-
pokoro KoHua. Illand ObL1 cAenaH Ha monepet-
HOM ceueHuH noJjorHa. OOHapyxuiach CTPYK-
TypHas cxema, u3o0paxkeHHnas Ha pHC. 106, 3.

1 OGpasen, TpaBHICS LIGJOYHHIM DacTBOPOM  TH-

xpaTa HaTpHS.

CTpyKTypa OCHOBBLI K/HHKa — (EpPpPHT, HHOTAR
BCTpeUaloTCsi HeGoJblllHe YYaCTKH COPOHTa.
CTpykTypa HAaBapeHHbIX JI€3BHH — MapPTCHCHT
OTIyCcKa, OJHXe K CBapouHOMY IIBY — TPOO-
cTHT. MHKpoTBEpIOCTL MapTeHcHTa 612 enu-
HHI N0 Bukkepcy. OO6pasen Hamu Obui IOA-
BepruyT oTiKHry. CTPYKTYpa HaBapEHHOTO Je3-
BHsl Hepeliyia B IepinT. ConepkaHue yrie-
pona 0,85%.

I'ueagoBo-14. Packonkr C. M. Cepreesa,
1899 r., kyprau Ne 97. CoxpaHuJack PyKOsiTKa
¢ KODOTKHM OGJIOMKOM KJIHMHKa. JlnHHA oGsioM-
Ka KauHRa 23 cM. Konenw y o6soMa KOppO3H-
POBAaH M CHUJIBHO paspymeH. O6pasew Ot B3AT
y o6noma. OGHapyxuaach ofHoponHas ¢ep-
pHTHast CTPYKTypa. DTO sBJEHHE MOMXKHO 00b-
SICHHTb TOJbKO OOJIBIIOH pa3pyLIEHHOCTHIO
KJIHHKAa y MecTa B3ATHS 00paslla, B CHJy Yero
HaBapHBIE CTAJbHble JIe3BHS He OOHAPYMEHBI.

Tuesmoeo-15. Packonku C. M. Cepreega,
1899 r., kypran Ne 97. CoxpaHHiach PYKOAT-
Ka Meya ¢ KODOTKMM OGJIOMKOM KJIHHKa, JLiu-
Ha o6JsoMka 16,5 cm, mupusa 55 mM. Obpasern
6bl1 B3SIT Y o6aoMa kinuHKa. lllmmd cnenau Ha
MonepeuHoM cedeHHH MojoTHA. OGHapyXHiach
CTPYKTYpHasi CxeMa, H300paXKeHHas Ha DHC.
106, 5. OcHoBa KJIHHKA OBll1a CBapeHa M3 Tpex
NOJIOC, HX CTPYKTYpa — B OCHOBHOM <(eppHT.
Ho kpafiHue MOJOCH B CBOIO Ouepe/lb HMEJH
30Hbl copbuta U (eppuTa, OT/AEJEHHbIE OT YH-
cThiX (GEeppUTHBIX 30H CBAPOYHBIMH IIBAMH.
CJrenoBaTe/bHO, KpafiHHe II0JOChl OBLIH CBa-
peHbl B CBOIO OuYe€pe/lb M3 MKeJe3HBIX H Majo-
YIJE€pPOLUCTHIX, BO3MOXKHO MeperIeTaloluxcs
nojioc, mocje uero ObLIH YyXKe I[PHBapeHb K
OCHOBHOH eyesnoi moJoce. Ilepen Hamy
ysopuarasi cBapka. CTpyKTypa HaBapeHHbIX
JIe3BHil — MapTeHCHT (TPOOCTHT) OYEHb TOH-
xoro crpoenus (puc. 164, 3).

Muxaiinosckoe-3. Packonku M. A. Tuxomu-
poBa, 1897 r., kypran Ne 18. CoxpaHuiach
Gonplllas wacTh KIHHKa C mepekpecrbeM. Ko-
Hell ¥ pyKosTKa o6jomaHbl. Meu HaXouuJcd
B coruytoM Buae. JlJiHHa KJIHHKA 55 cM, wH-
puEa 60 MM, TonmukHa 4,2 MM. O6paznu i
aHasu3a ObUIH B3ATH ¢ 00JOMAaHHOrO KOHIA
KJAMEKA ¥ mepekpectbd. [Ilnudbr nenajuce Ha
nonepeunom cedeHnH. Ha oOpasue OT KJKHK2
o6HAPYXHJIACh CTPYKTYPHasi CXeMa, n3obpa-
skeHHasi Ha puc. 106,6. OcHOBa KJIHHKa —
deppHuT, HaBapeHHbIX JIE3BHH — TPOOCTHT {cop-
6ur) — puc. 107, 1. lllnud Ha TICPEKPECTHE
oBHapyxHa (eppurHoe crpoenue. ITocepend-
He mJH(a TPOXOIHN CBapOYHBIH IIOB.



Puc. 163. Mukpoctpysrypnl

! — ckoBeap, Paiikn-6, cop6HT ¢ deppurom, yr. 100; 2 — nuaa, Knaacan-21, copfur ¢ deppurom, noaoc-

HaTas cTpykrypa, ys. 100; 3 — nusa, Puzaub-7, nepaut wu deppur, yas. 100, 4 — peszen, [aazor-6, Mmaprten-

CUT, yB. 200; 5 — KOMKUBeHHBIA cTpyr, Kasxkan-16, CBADOUHLIH 1IOB, yB. 100; 6 — Koucawik, [aazon-7,
deppur, ye. 100
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Muxaiinosckoe-4. Packonku B. A. T'opoano-
Ba. Homep kyprana HeusBecteH. CoxpaHHsach
HH2KHSIA YacTh IOJIOTHA KJAHHKA JUIMHOH 35 cM,
WHPUHOH 47 MM, ToyinuHOH 3,5 MM. OGpasern
Obl1 B3AT y wMpokoro obsoma. Ulnugp o6ua-
PYKHUJ THIHYHYIO CTPYKTYpPY LeMeHTALlHH [Io-
BEPXHOCTH H37Ae7HA. B cepenuHe KAMHKA LUja
teppuTHast 30Ha. Bjosb Beefl moBepXHOCTH
IJIa 30Ha LEeMeHTalluH. Ee CTpyKTypa NepJiuT,
HHOrZa nepexoaswuit B copbur. ComepxaHue
yriaepoja y INIOBepXHOCTH moxoauTr jgo 0,859
(puc. 164, 4). Mukporsepnocts nepsauta 287
eJJUHHULL.

MuxaiisioBckoe-5. Packonku M. A. TuxomH-
poBa, 1897 r., kypran Ne 34. CoxpaHunach
HHXKHSST 4aCTh K/AHWHKA NJIHHON 32 CM, IUHPH-
Ho# 44 MM u ToimuHoH 2,9 MM. O6pasen
B37T y o6joMaHHoro KoHua. lllnud caenan Ha
nomnepeyHoM cedeHud. O6HapyXujach CTPYK-
TypHas cxema, H3o0paxkeHHas Ha puc. 106, 8.
OcHoOBa KJIHHKa COCTOSL1Ia M3 TPEX CBapeHHBIX
mojoc. B cepenune uina xemesnas, N0 KpasiMm
CTajbHble moJochl. KpaiiHie HOJOCH B CBOIO
ouepesb COCTOAJNH H3 HEeCKOJBKHX CBapeHHBIX
nonocok. Ilepen Hamu TexXHoJioTHS, NOg06GHAs
TEeXHOJIOTHH Meua ['HesnoBo-15, T. e. y3opua-
tasg cBapka. CTPYKTypa COOTBeTCTBEHHO OBLIA
deppur u deppur ¢ nepaurom, CTpyKTypa Ha-
BAPEHHBIX JICBBUH —- [I€PJUT C [EMEHTHTOM
(puc. 107,2). Copmepxanune yriaepoma mo
1,1%. KauHOK Meya mocje HaBapKH CTajb-
HbIX JIE3BHH OblI MOJABEPTHYT JIOMOJHHTEIbHOH
eMeHtanuy. O6pasen HaXOAMJICH B OTOXKIKEH-
HOM COCTOSIHHH,

Muxatinosckoe-6. Packonku B. A. Topoxno-
Ba, HOMEp KypraHa HeuspecTeH, CoxpaHHJiach
pYKOsATKa ¢ OoJplied YacTbio KIHHKA. JIMHAa
KJIMHKa 43 cM, mupuHa 56 MM, TOJLHHHA
4,2 mM. OOpasenr Obl1 B3SIT Yy OGJOMAHHOTO
Konra kusunka. llaud cmenan Ha nonepeunom
ceyeHnd. OOHapyKujaach CTPYKTypHasi Cxema,
[I0X0Xasi Ha . cxeMy Medua MuxainoBckoe-5.
IlpaBna, cBapouUHBIX LIBOB MEXjy OCHOBOH H
HABAPKOH 3aMeTHO He OBLIO, HO HYKHO 3aMe-
THTb, 4YTO OOpasell HMeJ 3HAUYHTEJbHO 006e3-
yIIepoxeHHyto nosepxnocTs. llor mexay ixe-
JIE3HOH CepALEeBHHOH H OOKOBBIMH CTaJbHBIMH
II0JJOCaMH Obll OUEHb Pe3KHil, CJieL0BATENbHO
lleMeHTaluu ObiTh He mMoXkeT. CTpyKTypa cepi-
IEBHHBI — (PEPPHUT, CTPYKTYPA Yy OCTPHS — 3ep-
HHCTBIH copbutr (puc. 164, 5).

ITpunanoxne-11. Packonku H. E. Bpaupen-
Oypra B TuxBHHCKOM ye3ne y c. Baxpymeso,

- ITPHJOEHHA

Kypran Ne 116. Meu xopoulefi coxpaHHOCTH,
¢ 0OJIOMaHHBIM KOHIOM. JlniHHa KHHKa 52 cw,
wxprHa 54 MM, TtommuEa 4,1 Mm. OGpasen
B35T y 0OJIOMaHHOTO KOHIA KJHHKA. Ha umu-
(e oOHapyxuIach CTPYKTypHas cXeMa, H30-
OpaxeHHad Ha puc. 106, /2. Ocwosa Gsina
CBapeHa M3 Tpex [0J0C MaJIOYIJIepoauCTOf
crand. Ee <rpykrypa — deppur u cOpOHT.

CrpykTypa HaBapeHHBIX Jie3BHH — TPOOCTHT
(copOur) — puc.  164,6.  MuKpoTBepaoCTH
397 enuHUIL

ITpunanoxbe-10. CoxpaHuics 06JIOMOK py-
KOSITKH H KJIHHKa ¢ mnepekpecrbeMm. JjuHa o6-
JIOMKa KJIHHKa paBHa 17 cM, mupuHa 48 MM,
TojrHa 4,2 Mm. Obpasen B3fAT y 06J0MaH-
HOro KoHna kinuka. llnud obHapymxun crpyx-
TYPHYIO cxeMy Hasapku. OcHOBa KJIHHKA —
MaJIOyMIEpOMHCTast CTajb, CTPYKTYypa — cop-
6utr. CTpYKTypa HaBapeHHBIX JE3BHH — TPOO-
ctuT. MukporBepnocte 405 eaunun no Buk-
Kepcy.

Brux-6. Packonku B. A. Pwmi6akora. Co-
XpaHHIaCh HHUXKHAS YacTb II0JIOTHA KJIHHKA
JUtHHOH 40 cM, mwHpuHOH 40 MM H TONIIUHOMN
3,3 mm. O6pasen B3aT y o6aoma. Llnudg obua-
PYXKHJI CTPYKTYPHylo cxeMy HaBapkd. OcHOBa
KJIMHKa Oblla cBapeHa H3 TpexX IOJOC. OAHOH
JKEeJIESHOH M JBYX CTa/bHbIX. CTPYKTYPH COOT-
BETCTBEHHO ObIH (eppuT u deppur ¢ copbu-
TOoM. CTPYKTypa HaBapeHHBIX JIe3BHH — COPGHT
(tpooctut). OG6pasen, HaMH ObLI NOABEPrHYT
orxkury. CTpykrypa Ha Je3Bud — nepaur. Co-
Jepxanue yryuepoja 0,85%.

Ronba
a) MHorocaoiinaa c¢papra

Bragumup-14. Konbe cpeatesi coxpannocty.
O6wasn anuna 163 cm. Jauna nessus 100 M.
Ceuenne opasbHoe. Illupuna 42 MM, ToJLIMHA
10 mm. Obpaseln B3sT Ha KOHLe Je3Bus, LLLtud
OOHAPYXKHJI CBapKy JIe3BHS H3 TPeX MoJocC.
B cepenune muia cradbHasi moJoca, no Goxam
ObLIH TpPHBapeHbl Keje3Hble MOJOCEl. CTPYK-
Typa CTAJbHOH BBAPEHHOH MOJIOCH — [1EPJIHT
(copour) c¢ ¢eppurom (puc. 165, /). Coaep-
XaHue yraepoaa okogao 0,5%.

Bucepopo-1. Kombe mJI0X0OH COXpaHHOCTH.
O6uiast anuna 185 MM, aauna Jie3pug 90 mm.
Ceuenne pomboBuaHOe, 18 X 10 MMm. O6pasen
B3fIT Ha KOHIe Je3pusa. llUang obHapyxi
CTPYKTYPY, nOo#oOHyI0 npenblayiued. Ilocepe-
JHHe Je3BHs INPOXOAHMT CTajlbHag Nojoca. Ee



Puc. 164, MuxkpocTpykTypa Meued

I — Cneagoso-11, cop6ur, ys. 100; 2 — He310BO-12, NepAHT H UEMEHTHT (TPaBJEHHE NHKPATOM HAT-
pua), yB. 100: § — I'meanoBo-15, mapreHcur, yB. 200; 4 — MuxaidaoBckoe-4, UEMEHTAUMH, NEPJHT, YB. 100;
5— Mwuxainosckoe-6, 3epHHCTHIE cOPOHT, YB. 200; 6 — IIpuaagomee-11, TPOOCTHT B cOp6HT, yB. 100

17 Marepuann mo apxeoaorsH, Bum. 32
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CTPYKTypa — TPOOCTHT H {eppur. bamxe K
HeHTpPY — copOuT. MukporBepiocTh COpOHTa
. 270 enunmi, no Bukkepcy. BokoBble MOJOCH —
tbeppHr.

Crepxxenckoe-1. Kombe ¢ 06jg0MaHHO# BTYI-
KO M KOHUOM JIe3BHs. JIJIHHA COXPaHHBIIEroCs
kycka 110 wmM. CeueHue JIe3BHSI OBaJIbHOE.
[upuna 34 MM, tosmuna 5,5 mm. OGpasibl
B3fITHl C 00eHx OOJOMaHHBIX cTopoH. CTpykK-
Typa LHGAa Y BTYJIKH — UEJHKOM (eppHr.
Teepnocte no Bukkepcy 144 epunuunl. Hlnudg
Ha ofpasue OT Je3BHS OGHapYXKHJI CBapHOe
cTpoeHre M3 Tpex noJsoc. I[locepenune mia
CTaJbHAS [0JIOCA, €€ CTPYKTYypa — MepJHT ¢
deppurom. Ilo Gokam pacnosoxensl ¢eppuT-
Hbl€ TOJIOCHI,

JIanunckuii-3. Konbe cpennefi coxpaHHOCTH.
O6was anuHa 220 MM, AjguHa jgesBus 110 mMMm.
CeueHHe OBasbHOe, LUIHpHHA 35 MM, TOJIIMHA
10 mm. O6pasen, B3AT Ha KoHIe Jse3Bus. [nud
OoOHAPYXKHUJ CBapHOE JIe3BHe H3 TpexX MOJoC.
B cepeanme wma crassHaa mogsioca, no 6o-
KaM — xenesHble. CTPYKTypa CTajJbHOH BBa-
peHHOH mosockl — copOuT (nepaunt). Cogepxa-
HHe yryepoga kKogebnercs ot 0,6 go 0,89%.
CBapouHble UIBBl YHCTHIE,

6) Hapapka cTansHBIX ne3Bmii

Hosrop. kypr.-21. Konbe cpenseit coxpan-
HOCTH ¢ 00soMaHHOH BTyJKoH. [iuHa je3Bus
kolbst 190 MM. Ceuenune pombGoBugHOe, 28 X
X 10 mMM. OG6pasen B3sIT Ha KOHIE Je3BHS.
[lInng obHapyXKua HaBapKy Ha JABe pexyllHe
rpaHH CTaJbHBIX NMOJ0cOoK. CTPYKTYpa OCHOBHI
KJIHHKA — (peppHT, HaBapeHHBIX  JIe3BHE —
TpooCTHT. CBapOYHBIH 1IOB CPeAHEdl YHCTOTHL

[Tpunamompe-12. Kombe cpeasefi coxpanHo-
ctd. O6man anuHa konbsa 390 mM. JInuna Jjes-
Busi 275 wmMm. CeueHue oOBajbHOE, IIMPHHA
46 MM, ToanmuHa 6 MM. Ob6pasen B3fAT Ha KOH-
ue jgespus. Hlnud obHapyKua HaBapKy CTajb-
HOH HOAOCHl Ha peXYIIHe TpaHH Je3BHSI.
CTpykTypa HaBapeHHOH MOJIOCH MepJaHT (cop-
6ut) ¢ deppurom (puc. 107, 4). Conepxkauue
yraepoaa okomno 0,6%. CTpykTypa OCHOBBI ~—
beppur.

I'He3noB0-16. Konbe ¢ 06JOMaHHOH BTYJKOH
H 4acTblo Je3BHs. [l1MHa coxpaHuBIIelcs ua-
ctu 155 mM. Ceuenue jespus osajbHoe. -
puHa 23 MM, ToamuHa 5,5 MM. Ha oanoit cro-

 pOHe Je3BHS — XOpOLIO 3aMeTHBIH poj. OGpa-
3er, B3AT y obsoma B mHpoko# vactu. HInud

O0OHApyXHJ HABapKy CTajJbHBIX Je3BuH. OcHO-
Ba KJHHKa — ¢epput. TBepaocre no Buxkepcy
152 equHunbl. CBapouHbIH OB OYEHb YHCTHIH.
Crpykrypa HaBapku — MapTeHcuT. Mukpo-
TBepAOCTL no Bukkepcy 585 enuHul.

Tepromoso-2. Konbe xopolllell COXpaHHOCTH.
O6was nauna 305 mM, aauHA Jge3Busi 195 M.
Ceuenne opanphOe. llupuna ne3pus 44 M,
tontuHa 10 MM, O6pa3seln B3ST Ha KOHIE Jies-
Bus. Iland o6HapyXMl HaBapKy CTaJbHOro
Je3pusi. OcHoBa kKonbs — (eppur. Tweppoctn
150 emuunn mo Bukkepcy. CTpykTypa Hapap-
KH — TpoocTHT {(copbur). Ha puc. 107,38 uso-
6paxKeH IWOB MEXKAY IKEJe3HOH OCHOBOH u
CTaJIbHOH HaBapKoH.

[nasos-11. Kombe cpemHell COXpaHHOCTH.
O6umiasi aauHa Kombs 195 MM, OJIHHA JIe3BHS
80 MM. CeueHHMe oBaJibHOE; LIHPHHA JIE3BHSA
27 MM, ronmuHa 7,6 mMm. OGpasen B3AT Ha
KOHile Je3Busi. CTPYKTypHasi cxeMa — HaBapKa
cTajbHbIX Jie3BHH. OCHOBa KJHHKa — (eppHT
¢ copbutom. MukporBepaocte 175 enuuun mno
Bukkepcy. CTpykTypa HaBapeHHON 4YacTH —
MapTeHcHT (puc. 165, 2). MukporsepaocTs
781 enununa no BuKkepcy.

B) IeabHOCTANBHBIE NE3BUS

Hoerop. xypr.-22. Konbe cpensefi coxpas-
HOCTH, ¢ 4aCTH4YHO obOjiomMaHHO# BTyJaxo#. O6-
maa gauHa 360 MM. Jauna Jessus 265 M.
Ceuenue pomGoBmaHoe, 26 X 13,5 mM. O6pa-
3ell B3AT Ha JE3BHH OTCTYIA OT KoHIa 70 MM.
Crpykrypa neonHopogHasi. OCHOBHASI Macca —
copbHuT ¢ (DeppHTOM, HO BCTPEUAIOTCH YYACTKH
yuCTOro (peppHuTa C MJIABHBIMH ITepexOLaMH.

Hosrop. xypr.-23. Komnbe xopowseil coxpaH-
HOCTH, C 4acTH4YHO obsomMaHHBIM Je3BHeM. O6-
mas gnauHa 255 mM. JlnuHa BTyJAxH 125 Mwm.
Ceuenne pom6GoBugHoe, 30 X 10 mMm. O6pasen
B3AT Ha Je3BUH y o6joMaHHOro KoHua. CTpyk-
Typa uwinpa HeonHopoxHas. OcHOBHasi Mac-
ca — nepauT ¢ ¢epputom. Baoss oxHolt rpauu
uper ¢epputHoe noJge. Ilepexon nyaBHBIM.

[Ipunapnoxpe-13. CoxpaHHOCTb KONbSL XOpO-
mas. O6mas gauHa 325 MM, AJMHA Je3BHA
215 mm. Ceuenune oBajbnoe. llupuaa 40 mm,
tonmuHa 9,5 mM. OGpasen, B35IT Ha KOHIIE Je3-
BUSL U Ha KoHlle BTyaxd. Ctpykrypa nuinda
Jqe3BHsT HeogHopoxHasd. (OcHOBHasg Macca —
copbut c¢ ¢eppurom (puc. 165, 3). Conepxa-
Hue yriepoas noxonut go 0,8%. Oxomo oxHo#
TPETH IUIQUIALH 3aHATO (GEepPPHUTHBIMH MOJISIMH.
[Tepexon mnaaBHb. CTpoeHHe MeTaljaa Ha



Pnc. 165. MukpocTpykTypa HaKOHeYHWKOB KOMHH

I — Bnagnmup-14, nepant ¥ depput, yB. 100. 2 — [nasos-11, Maprencur, yB. 200: 8 — lipuaanoxne-13,
copdur ¢ ¢eppuToM, yB. 100: 4 — Tipunapoxbe-17, nepaut (cop6HT) u $eppuT, yB. 100; & — Braanmup-16,
nepAaT ¢ deppuroM, yB., 100; 6 — Kuaxkaa-28, nepaur ¢ geppurom, yB. 100
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BTyJAKe Gosee opmopogHo. CrpykTypa Ta-
Kas JKe.

ITpunanoxee-16. CoxpaHHOCTL KOIbSI XOPO-
mrast, O6mass gauHa 210 MM, AJHHA JIe3BHSA
130 mM. Ceuenre pomGoeuguoe, 17 X 6,5 MM.
O6pasen;, B3AT Ha KoHue Je3Bus. CrpykTypa
manda HeofHOpORHas. Dodbinas 4acTh IUJIO-
mwagH — cop6ur ¢ QeppHTOM, ~OCTaldbHAT —
tdheppHrT.

Bianumup-16. Konbe xopolle# CoXpaHHOCTH.
O6mas anuHa 275 MM, NJHHA BTYJKH 175 MM.
Ceuennie oBanbHoe. [Iupuna 20 MM, TOJIIIHHA
8 mM. O6pa3unl B3ATHl Ha KOHIlE JIE3BUS H Ha
KoHIe BTYJkH. CTpykTypa Ha o6oHX lunndax
ofHOpOaHasT — HepauT ¢ ¢eppurom (pHc. 165,
5). Conmepxanue yriaepoaa okoso 0,35%.

Muxainosckoe-7. Konbe cpennell coxpaHHO-
ctu. O6wasa aaxHa 280 MM, AJHHA JIE3BHS
180 MM. Ceuenue pomGosuHOe, 28 X 11,5 MM.
O6pasen B3AT Ha KOHIe Je3pusi. CTpyKTypa
opHOpofHas — mepsut ¢ ¢deppurom. Conepxa-
Hde yraepopa okoyo 0,25%. ITocepenune miH-
¢a nmpoxomuT ¢eppuTHasg MoJoca — Cielbl
cBapKy MeraJjsa B moaydabpukare.

Kusxxas-28. Konbe xopolred COXpaHHOCTH C
yacTHYHO OBJOMAaHHOH BTYJKOH. JIJHHA JIe3BHS
160 mm. Ceuenne pomGoBuaroe, 13X 9 MmM.
O6pasen B3siT B cepeanHe Jespusi. CTpykrypa
HeopHopoaHas. DoJsbllasi 9acTb, PacroJloxeH-
Hasg B cepeluHe nuiuga, HMeeT CTPYKTYPY Iep-
nuta ¢ deppurom (puc. 165, 6). ¥ noBepxHo-
CTH pacrojioXeHnl (eppHTHBIE YIACTKH.

[log6osotbe-5. Konbe NaoXo# COXPaHHOCTH.
O6masn anuna 340 MM, jpuauHa sge3sus 190 MM.
Ceuenue oBanbHoe, LrmprHa 30 MM, TOJIIHHA
12 mm. OGpasern B3AT Ha KOHUE JIE€3BHS,
Crpykrypa wJinda OJHOPOAHAS, 3€PHHCTHIH
neMeHTHT. TBepaocth o Bukkepcy paBHa 206
eHHHIaM.

[Mondonorbe-6. Kombe xopoiuel COXpaHHO-
cta. O6mag anuHa 210 MM, UIHHA Jie3BHA
125 mMM. Ceuenue osajbHoe. [Ilupuna sespust
44 wmm, toamwuHa 9,3 MM, OOpasen B3ST Ha
kouue JieaBus. CTPyKTypa ogHOpOAHAs — (ep-
purt ¢ nepauroM. CofeprKaHHe yriiepoja OKOJOo
0,25%.

3acaasab-1. Kombe xopolledl COXpPaHHOCTH.
O6mas pinuHEa 220 MM, AauHa jge3us 110 M.
Ceuenne opanbHoe. Illupuna nespus 20 Mu,
tonuuHa 7,5 MM. O6pasel B3fT Ha JIE3BHUH,
orcrynsi or korla 40 mMm. CrpoeHHe Merasuia
HeojHOpoaHoe. B cepenune mnuda — nepauT
(cop6ut) ¢ ¢deppurom. CoaepxaHue yriepona
okoJao 0,25%. Dsnxke K oGeHM pexylIiuM rpa-

TTPHJOHEHHA . ' !

HSIM COAep:KaHHe Yrjepoja NOBBIMIAETCS A0
0,8%. TeepaocTh cepenuHsl paBHa 143 eqHHH-
uaMm no BHKKepcy, a y pexyllHX TrpaHed —
220 eauHHLAM.

JIapunckuii-2. Konbe xopollell cOXpPaHHOCTH.
O6mas gauHa 230 MM, anuHa Jge3Bus 140 mm.
Ceuernne oBaspHoe. [lnpuna sesBus 30 Mu,
tonmuaa 8 mMm. O6pasel] B3AT C KOHLLA JIE3BHS.
CTpyKTypa OQHOPOAHAS, COPOHT (TPOOCTHT).

r) IleMeHTanua Je3BuA

[Tpunanoxbe-17. Kombe Xopolllei COXpaHHO-
ctu. O611as gnuHa Kombsl 475 MM, AJIHHA Jies-
Busi 370 mM. CeueHue Jie3BUSI oBajibHoe. Illu-
puna Je3pus 30 MM, TomuuHa 6 MM. O6pasen
B3AT Ha KoHUe Jse3Bud. lnud oOHapyXum TH-
NMUHYIO TEXHOJIOTHIO TIeMeHTaluuH. Baosb Bcei
[IOBEPXHOCTH JIe3BUsI Ha TIyOHHY 1 MM Imen
cnoii cop6uta U (PeppUTa, MOCTENIEHHO MEPEexo-
A1 B uyHCTHIE (heppHT CepAlEBHHBEL. ¥ MNOBEpX-
HOCTH JIe3BHS COJAepkaHUEe YIJepoja AOCTHIa-
a0 0,7% (puc. 165, 4). TeeprocTb Kene3HOH
OcHOBBI JieaBus mo Bpuuenno pasHa 120 enu-
HHILAM.

MakcumoBckuii-4. Konbe cpegHeil coxpaHuHo-

ctu. O6utag aauHa 270 MM, AJiMHA Jie3BuS

175 mMm. Ceuerne jesBusi pom6osuaHoe. Pas-
mep 28 X 7,8 MM, OOpasen, B3AT Ha KOHIE
aesusi. CTpyKTypHas cxXeMa  aHaJOTHYHA
npenbiayieli. LleMeHTHPOBaHHBIE CJOH 37€Ch
MeHblIe, TaK KakK Jie3BHe CHJIbHO CTOYEHO.
B onHOM MecTe IeMEHTAIlUsl CTOUEHA COBCEM.
CTpyKTypa UEMEHTHPOBAHHOTO ¢JOsI TEPJIHT.
Copepxauue yrjepoja y TMOBEpXHOCTH HOCTH-
raer 0,8%. OcHoBa KONbS — (PEPpHT, TBeEp-
pocth mo Bukkepcy paBHa 140 eguHuuam.

BoeBbie TONMOPUKU

Bnanumup-17. Tonopuk ¢ yAJHHEHHBIM Ji€3-
BHEM, XOpollefi cOXpaHHOCTH. [IJIHHa TONOPHKA
185 MM, mupuua me3Bus 45 MMm. OGpasen
B3AT Ha NpPOJOJbHOM cedeHHH JesBHd. Ilmnd
o6HapyKUJ HaBapKy CTaJIbHOTO Je3Bus. Baosb
OCHOBHI TOMOpa HMAET CBapouHbii mos. OxHa
rofioBuHa — QeppuT, Apyras noJoBHHA — ¢ep-
DHT C MepAUTOM (MaJIOYIJICPOAHCTAS CTalb).
CTpyKTypa HaBapeHHOrO JIE3BHS — MeEJIKO3ep-
HUCTHIH TEpPJHT H (eppHT.

I'nasoB-13. Tonopuk c¢ o6joMaHHBIM OOCY-
xoM. upuna nessus 88 mM. OObpaser B3sr
Ha MPOAOJIbHOM ceueHHH Je3Busl. OOHapyXeHa
HaBapKa CTaJbHOro Je3BHd. CBapouHHIA IIOB



Puc. 166, MUKpOCTPYKTypa HAKOHEYHMKOB CTPEN M 60€BBIX TOINOPHKOB

1004 2 — crpena, Kuakas-27, NeMEHTANMA, copOHuT, ¥B.
200; 4 — Tonopuk, Peunna-2, MapTeHCHT H TPOOC-
100; 6 — Tonopux, Bmagumnp-18, depprr H

! — crpena, Kunkas-25, cOpOUT . ¢ hepPHTOM, YB.

100; 3 — TONODHK, [n230B-13, MAPTEHCHT H TPOOCTHT, ¥YB.

THT, yB. 100; § — TONOPHK, MuxainoBcKoe-2, COpPGHT, ¥B.
nepJaHT, YB.
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OueHb uHCThIH. (OcCHOBa KJIMHKA — (eppHT.
CTpykTypa HaBapeHHOH YacTH — MAPTEHCHT H
TpoocTHT (pHuc. 166, 3). MukporsepaocTs Map-
reHCHTa To Bukkepcy 548 enunnu. O6pasen
Obl1 moaBeprHyT oTKHry. Ha sespum oGrapy-
KHIaCh IeDJHTHAA CTpykrypa. ConeprkaHHe
yraepoaa 0,859%.

Peunna-2. TonmopHk cpenHell cOXpaHHOCTH.
HinHa Tomopuka 170 MM, wHpHHA Jie3Bus
85 mm. Iltncdb cienanbl Ha NpoOIONLHOM Ce-
YCHHH JIe3BHA H Ha IIOIIEPEYHOM CeueHHH KJeB-
na. Ha nespun o6HapykeHa CTpyKTypHas cXe-
Ma HaBapku. Teso Tomopa cBapeHO H3 ABYX
xejesHblx nojaoc. Ha ocTpue BBapeno craJb-
Hoe Jse3BHe. Ero crpykrypa — maprencur wu
TPOOCTHT (puc. 166, 4). [Tonepeunsiit mud Ha
KneBUe  OOHapy»HJ  LEIHKOM  QeppHTHoe
CTPO€HHE CO CBapOYHLIM INBOM IIKOCEpPEIHHE.

Muxaiinosckoe-2. Tonopuk ouenn Xopoiliei
COXpaHHOCTH. [lnuHa TonopuKa 135 MM, wmpu-
Ha Je3sus 145 mM. O6pasen B3sT Ha mpo-
RonbHOM ceueHHH Jesud. llnud o6uapyxun
OAHOpOAHOE <cTpoeHHe. CTpyKTypa — COpOHT
(puc. 166, 5). MHKpPOTBepAOCTH MO Buxkkepcy
236 enunnu. CopepiKaHue yriaepoja OKOJIO
0,8%.

Buragumup-18. CoxpaHHOCTH TONOpHKA cpef-
HAs. JlnnHa 155 MM, [mupwHa Je3BHa 62 MM.
O6pasubl B3ATH Ha NPOJOJHLHOM CEUCHHH JIe3-
BHSI M Ha IIONEPEYHOM CeueHHH Kiepna. O6a
wiHda OGHAPYKHIK ONMHAKOBHE CTPYKTYp-
Hble CXEMbl — CBADKY H3 JBYX [10JOBHHOK.
CrpykTypa Mmeranna HEOZHOPOAHOrO CTpoe-
HUSl — QepPHT C MEPJHTOM — MaJIOYTAepOpH-
cras cranb (puc. 166, 6).
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HNPHJAOK EHHE 3

Omnucehb
u3feauii, UCCae{OBAHABIX MeTaJlIorpaduyecKu
Jﬁ%ﬁ I u ¢ p HauMeHonaHue najensa xpl\/a[gg;%ﬂ N: XpaneHnsf Hara, Bew
Horropoa. flpociaBoBo JIBopUINe
1 Hosropon-1 Hox I'MM A8—1174 X1l
2 Hosropon-2 Hox Y AT—2447 XII—XI1V
3 Hosropox-3 Hox » 48-—685 ‘ X1—XII
4 Hosropox-4 Hox » 48—660 X
5 Hosropon- Hox . A8—B84 X+X1
6 Hosropoa-t Hox iy 482095 X111
7 Hoeropon-7 Howx » 48—1445 XIII
8 Hosropon-8 Hox " 48—1945 ' XI1
9 Hosropoa-9 Hox » 48—2040 : X1l
10 Hogropon-10 , Homuuupl ” 48 —142 X1
11 Hosropoa-11 Hanuapuuk . 473051 XIT—XIV
12 Hogropon-12 HanuabHuk " 47T—233 X1V
13 Hosropon-13 Hanuapuuk . 48202 X1I = X111
14 Hosropoa-14 HauHabHBK . 48—2383 XII
15 Hosropon-15 Tonop 47—2846 XiN—XI1vV
16 Hosropon-16 Tonop » 481708 XII
17 Hosropoa-17 Koca - 48 678 X—XI
18 Hoeropopa-18 ‘ Cepn , 47—33(1 XII
19 Hosropon-19 Cepn . 48— 690 X1I—XIII
20 Hosropog-20 Honoto » 47-=2994 XI1—XIV
24 Hosropon-21 Ckobenb R 48706 X—XI
22 Hogsropoa-22 Ckobeab » 48-—-623 XI1—-XII
23 Hosropoa 23 Caepao » 48—2210 XI1
24 Hosropon-24 ColuHdK » 482386 X1
25 Hosropox-25 Koapuyra » 48-—-2390 X1
26 Hosropon-26 HInopa . 48—2385 XI—XI11
27 Hosropoxn-27 3aMoK (Kopmyc) " 48—1554 XI—XIH
28 Hosropog-28 - 3aMoK (mpyxHRa) » 48—1554 XI—XII
29 Hogropon-29 | TpyxHHa 3aMKa » A8—680 XI—X111
30 Hosropoa-30 Kpecano . 47—2042 X1
31 Hosropon-31 ['BO31b » 48—1468 XI—XII
32 Hosropon-32 'BO31b . 481899 X1 -XII
33 7| Hosropon-33 [MoaxoBa canoinas , 48733 X111
34 Hogropoa-34 Cxoba » 48—--716 XI1
Crapas P’azanb
1 Pazaub-1 Hox 48—311 XI—XHI
2 Psizans-2 Hox PKM 48—171 S XIT—XHI
3 Paszanp-3 1 How . 48—133 XI—X1
4 Psa3anb-4 Hout . 48—378 XI—X111
o Pa3anb-5 Tonop . 48 —336 XN—=XIII
6 Pdszanp-6 Hoaoto . 47524 X1I—XII11
7 Pazans-7 IMuna . 49—394 XI—XIII
3 Pazanp-8 Pesen ToxapHbli . 48629 XI--XI11
9 Pssanb-9 Hosxuuusl . 482648 X11—XIII
10 Pasanp-10 3y6uno » AT-—347 S XH—XI111
" Psazanp-11 : Cepn . 4T—639 X=X
12 Pazanb-12. : Crtpena o 48—540 XII—XIII
13 Psaszanp-13 lpyxuua 3aMKa R 48—570 X1l—X1
14 Psasanb-14 : I'BO31B . 48—405 XII—XIII
15 Pazann-15 . I'so3nb . 48—417 XI—XII
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[Tponomkenue
J;:'Jrfi Mudp HanMeHoBaHUWe M3 s xplgggfigm Ne XpaHEHUA Hara, Be
Hosropoackue Kypraubl
1 Hosrop. xypr.-1 Hox MM 35322 X1—XII
2 Hosrop. Kypr.-2 Hox . 35322 X1—XII
3 Hosrop. kypr.-3 Tonop : : . 35322 X1—XII
4 Hosrop. Kypr.-4 Tonop ) 35322 X1-XII
5 Hoerop. xypr.-5 Tonop X 35322 X1—XII
6 Hosrop. kypr.-6 Tonop . 30322 X]—XII
7 Hosrop. kypr.-7 Cepn , 35322 XI1--XII
3 Hosrop. kypr.-8 Cepn . 35322 XI—-XII
9 Hosrop. xypr.-9 Cepn . 35322 XI1—XI1
10 Hosrop. kypr.-10 Cepr , 35322 XI-XII
11 Hosrop. xypr.-11 Cepn ” 35322 X1-XII
12 Hosrop. xypr.-12 Koca . 35322 X1-XII
13 Hosrop. kypr.-13 Koca . 35322 XI—XII
14 Hosrop. kypr.-14 Koca » 35322 X]—XII
15 Hosrop. kypr.-15 Koca » 35322 XI--XI1
16 Hosrop. kypr.-16 Koca 35322 X1—XII
17 Hosrop. kypr.-17 Koca , 35322 XI—XI1
18 Hosrop. kypr.-18 Pesen ToKapumi . 35322 X1—XII
19 Hosrop. kypr.-19 lapnyn 35322 X[—XII
20 Hoerop. kypr.-20 lapnyn - . 35322 XI—=XII
21 Hoerop. kypr.-21 Konse R 35322 X1—XI1
22 Hosrop. xypr.-22 Konse ” 35322 XI—XII
23 Hosrop. kypr.-23 Konbe 35322 X1—XII
IIpunanoskcekne Kypragn
1 MNpuaanoxpe-1 Hox UM 32778, xp. 41,206 IX—X
2 Mpunagomne-2 Hox ” 32778, xp. 41/206 IX—X
3 [puaanoxbe-3 Hox ) 32778, xp. 13/56 IX—X
4 [Mpuaapoxbe- 4 Tonop . 32778, xp. 41/21a IX—X
5 [praanoxpe-d Tonop , 32778, xp. 150/1 IX—X
-6 [Tpunagoxne-6 Tomop ) 32778, xp. 41/27a IX—X
7 [punanowne-7 Tonop 5 32778, xp. 417276 IX—X
8 INpuaanoxbe-8 YanenbHHAK , 32778, xp. 41/18a IX—X
9 ITpunanoxbe-9 JlomaTta , 32778, xp. 41/176 IX—X
10 Mpuaagomne-10 Mey ) 32778 IX=X
11 [lpunagoxnbe-11 Mey . 32778 IX—X
12 Mpunanoxnbe-12 Komnbe » 32778, xp. 13/36 IX—X
13 [Npuaapoxpe-13 Komnse y 32778, xp. 150/1 IX-—X
14 ITpunanomne-14 Konnbe ” 32778, xp. 13/13 X=X
15 [Tpunanowne-15 Konbe » 32778, xp. 13/10 IX—X
16 [lprnanoxbe-16 Konbe ” 32778, xp., 41/18 IX-—X
17 [Mpunagoxbe-17 Konse ~ . 32778, xp. 13/136 [X—X
18 [lpuaagoxne-18 Crpena » 32778, xp. 13/26 IX-X
I'me3qoBCKHE KypraHbl
1 ['Be3noBo-1 Hox MM 42536, xp. 117/37 X
2 I'He3noBo-2 Hox » 42536, xp. 117/46 X
3 uesnoso-3 Hox ” 42536, xp. 117743 X
4 ['He310B0-4 HoxHHIb , 42536, xp. 117/42a X
5 I'ne3noBo-5 Tomop , 42536, xp. 117/416 X
6 I'esnoso-6 Hanuabuuk . 42536, xp. 3/2 X
7 I'nesnoBo-7 3axnenka » 42536, xp. 117/236 X
8 I'nesporo-8 3aknenka » 42536, xp. 117/11a X
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[ponomxenue
ﬁﬂ;& ’ Hud¢p HanMeHOBaHHe U3JEIHS xpl‘gﬁ‘j{;;m Nt xpaHeHUA Hata, B8K
9 'nesnoso-9 3akJenxa ' | TUM 42536, xp. 3/2 X
10 I'uesnoeo-10 I'BO31b , 42536, xp. 3/2 X
11 Tresnoso-11 Meu Voo 42536, xp. 117/2006 X
12 I'neagposo-12 Meu . 42536, xp. 117720 X
13 nesnoso-13 Meu R 42536, xp. 117/52 X
14 IHesnoso-14 Meuy , 42536, xp. 195 X
15 He3noBo-15 Meu . 42536, xp. 231 X
16 Tueanoso-16 Konbe Y 42536, xp. 3/1 X
17 T'uesnoso-17 Crpena y 42536, xp. 117/436 X
18 I'He3noeo-18 Crpena ” 42536, xp. 117/42 X
19 nesposo-19 Crpena » 42536, xp. 117/47 X
20 nesnoso-20 Ilinem R 42536, xp. 117/94 X
21 T'nesgoBo-21 YmGoH , 42536, xp. 117/446 X
Kyprassi J]]emnnoﬁcxoro paiiona CmoNeHCKol 00macTH
1 ‘ Mopeune-1 Hox \ M ip. 147296 | X1

KoBmapoBCcKoe ropojniune IlounHKOBEKOro paiona CMOJEHCKOH 00JacTH

Koca ‘ 'MM No 80451, om. 750/7 XI1—XII
Koca Ne 80451, om, 750/9 X1—XII

1 Kosuaposo-1
Kosmaposo-2

BnaguMHpPCKHE KyPrasbl

1 Baagumup-1 i Howx 'MM 54746, 3614/2948 . X

2 Bnagamup-2 Hoxx , 54746, 3618/2943 X

3 BaanuMup-3 Hox ) 54746, 3601 /2949 X—XII
4 BaagaMup-4 Hox ) 54746, 3602/2949 X—XII
5 Baagumup-9o Hox ) 54746, 3597;2949 X—XII
6 BaaguMup-6 HomHUIBL , 54746, 121/256 X—XI1
7 Baaaumup-7 Cepn : » 54746, xp. 121/236 X—XI1
8 BaaguMup-3 Tomop » 54746, xp. 121/59a X1=XII
9 Baagpumup-9 TecJo » 54746, xp. 121/196 X—XI1
10 Baaxumup-10 3amox (xopmyc) , 54746, xp. 121/486 XI1—XII
11 Baapumup-11 3aMoK (mpYy:KHHa) ‘ " | 54746, xp. 121/486 XI—XII
12 Baanamup-12 Kaiou \ 54746, xp. 121/486 X—XII
13 Baagumup-13 Kaiou ) 54746, xp. 1217486 X—XII
14 Baagumup-14 Konse , 54746, Pymagn.karanor8il)  IX—X
15 BaaauMup-10 Konbe R \5&T46, PyMﬂHu.KaTanorSN X—XII
16 Baanumup-16 Kombe ‘ » 54746, PyMsnu. katasor 49 X—XII
17 Baagumup-17 Tonopuk 60eBOH . 54746, xp. 121/7a ~ XI—X11
18 Baagumup-18 Tomopuk 60eBOH , . 54746, xp. 121/24a X—XII

MuxailioBCKHE KYpPraHbl

1 Muzxafinopckoe-1 Hox 'iMM 44730, xp. 125/40a IX—X
2 Muxail0BcKoe-2 JlyxKka BEAPA . 44730, xp. 125/40a IX—X
3 Muxaitaoscxoe-3 Meu , 44730, on. 290/40 IX—X
4 Muzxaitnosckoe-4 Meu . 41007 » IX—X
5 | MnuxafinoBckoe-o Meu » i 44730, om. 290/31 . o IX—X
6 | Muxaiinoscroe-6 Meu : ” 41007 IX—X
7 MpxaiinoBckoe-7 Komnne , 44730, xp. 125/40a [X—X
8 MuxaiinoBckoe-8 Tonopux 60eBO# » 44730, xp. 125/40a IX—X
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IMpononxeHne
J:‘;Jr:h Mudp HauMeHoBaHHEe U3LEand xpl‘a“ggi,?m N xpaneHna Iarta, Bex
Hasxaa I'opa
1 Kumxan-1 Hox KI'MM Xi—=XI1I
2 Kusoxan-2 Hox ) XI=XII
3 Kusxas-3 Hox . XI—XI
4 Kasxan-4 Cepn I'iM 79718/59 XI—XII
5! Kusamxan-5 Cepn R 79718/62 XI-=XII
6 Knmxas-6 Cepn KI'MM XI—XII
7 Kusamxaa-7 Koca ” 32725 XI—XII
8 Knaman-8 Koca N C66925 XI—XII
9 Kusxan-9 Tonop 'MM 79718/66 XI—XII
10 Kugwag-10 Itoaoto KI'iM XI—XI1
11 Kuaxan-11 Tecano » 32682 XI—XII
12 Knskan-12 Kpioyox " KT, 25/2095 XI—XII
13 Knaxan-13 Hoaorto 'mM 79718/65 XI-—XII
14 Kusxasn-14 Pesen TokapHu# ” 79718/67 X1—XII
15 Kusxan-15 Ckobenn KI'M XI—XII
16 Kuswan-16 CTpyr KOMeBeHHbIH XI1—XII
17 Kuswasn-17 Caepao , XI—-XI1
18 Kasxan-18 HanuapHuk ” 32199 XI—XII
19 Knswxan-19 Hanuapuuk ” 21716 XI-—-XII
20 Kumxas-20 Hanuaphuk . 7870 XI—X11
21 Kuaxan-21 [Mana ” XI—XII
22 Kuskan-22 OcTtpora’ » XI—XII
23 KHawxaa-23 Y nuna » XI—XII
24 Kusxan-24 Crpena 'MM 79718/30 XI1—XII
25 KHawxan-25 CTtpena . 79718/31 XI—XTI!
26 Knsnan-26 Crpena KI'MM KT, 25/138 XI1-XII
27 Kusman-27 Crtpeana » 31803 XI-—XI1
28 Knsnxan-28 Konbe . XI—XII
29 Kusxan-29 Koabuyra » 32745 XI1—XII
30 Kuskan-30 I'Bo3nB o XI1—XII
31 Knawxan-31 3aMok {Kopnyc) , 32398 X1—XII
32 Knsnaa-32 3aMeK (Mpy:HHa) ” 32398 XI-XII
33 Kuaxan-33 3aMoK (HpYXHHa) X1—XII
34 KHaxan-34 3aMoK (OpymHHA) XI1—XII
35 Knsaxas-30 3amox (kopmyc) " XI—XII
36 Kusuasn-36 3aMoK (TpyXHHa) . XI-XII
37 Kusxan-37 Koy 'MMm 797185 X1—XIT
Kypramnr y ¢. Kpusen, flpocaasckoii obmacTn
1 Kpupen-1 Hox 'MM 60a/620 X1—XI1
2 Kpupen-2 Tonop » on. 605/636 X1—XII
3 Kpupen-3 I'BO31B R 605/602 X1-—-XI1
IHlerosn
1 [ckos-1 Hom 1M on. 1797/31031 XI1—=XI1I
2 [lckoB-2 Hox n on. 1797/31161 XI—XII
3 Mckos-3 Homx » on. 1797/31002 X—XI
4 [lckoB-4 Hox , on. 1797/30996 X—-XI
) [TckoB-5 Hox . on. 1797/30989 XI1—-XIl
6 [ckop-6 Hox » on. 1797/30990 XI—XII
7 [TckoB-7 Hox " on. 1797/31130 X—XI
8 [TekoB-8 Hox » cn. 1797/31156 X—XI
9 [Tckos-9 Hox » on. 1797/30268 X—XI1
10 INckos-10 Cepn " on, 179730952 XI—XII
11 [Tekon-11 Hoxunip! ” on. 1797731059 XI—XII
12 Mckos-12 3y6uno ” on. 1797730984 XI—XII
13 [ckos-13 Hanuabpuuk Y 1797731032 X111
14 Mckos-14 I'Bosns , on. 1797/31166 XT-XI1I
15 [TekoB-15 . I'Boane , on. 1797/31122 X1—-XH
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[Ipononxenue
J:?J;i ! mu ¢ p HanMenoranne uagemus x;l:gg(e:ﬂ;)m Ne xpaHeHHA Hata, BeK
llopGoaoTbeBcEnii MOrnabHAK
1 [lon6onotre-1 Howx 'MM 36480, on. 811,131 IX—X
2 ITor6onoThe-2 Tonop . 56480, on. 811/179 IX—X
3 [TonGonoThe-3 Honoro » 06480, omn. 811/196 IX—X
4 Nox6oaorbe-4 Hoaoto . 56480 on. 811/132 IX—X
5 Monb6oaoine-H Konbe 26480, on. 811/195 IX—X
6 [on6oaotee-6 Konee 56480, on. 811/1028 IX—X
7 [Toa6oaotee-7 Cepn. 96480, on. 811/173 1X—X
MakenMOBCKUIT MOHIbHMK
1 MaxcamosckHii-1 Howx I'MM 37730, om. 580/197 IX—X
2 MaKcHMOBCKHH-2 Tonop » 37730, on. 5804270 IX—X
3 MaxcuMoBckrii-3 Honoro 377130, on. 580409 IX—X
4 MakcHMOBCKHit-4 Konbe , 37730, on. 580/7 [X—X
Bemropon
1 Buiwropos-1 Howx r'Mmm 79542/974 XI—XI1
2 Bumropon-2 Homx . 79542/3936 XI—XI1
3 Buiuropoa-3 Hox . 79542/226 XI—XiI
4 Boimropon-4 Hox . 79542/3937 XI—XII
o Bulwropou-o Hoxtnuns . 79542/892 XI—-X11
6 Bulropoa-6 Hanu.ibHuk . 79542/3919 XI—X11
7 Buiwiropon-7 | HammabHkk " 79542/351 X1—X11
8 Bulmropon-8 | HanuabsHuk , 79542/353 X1—XI11
9 Buiropoz-9 \ I'so3sb n 79542/473 XI1—XII
10 Buiwropon-10 | I'Bo3b , 79542/3995 XI—X11
Capekoe ropopunie
1 Capckoe-1 Hox I'MM 80262, on. 458/16 IX—X
2 Capckoe-2 Hox » 80262, on. 458/8 [X—X
3 Capckoe-3 Hox " 80262, om. 458/12 1X—X
4 Capckoe-4 Hox . 81262, om. 458/4 IX—X
5 Capckoe-o Hoxuuubt » 80262, on. 458/87 IX—X
6 Capckoe-6 Crpeaa ! 80262, om. 458/20 [X—X
Topognma I'mazonckoro paiiona »
1 I'aazos-1 Hox I'MM 42548, on. 266/188 X—XI
2 [nazos-2 Hox ” 42548, on. 266/193 X—X1I
3 I'nasos-3 Hox ” 42548, on. 266195 X—XI
4 I"nasos-4 Hox » 42548, on. 266/211 X—XI
5 ["Aa3oB-o Jlessue . 42548, om. 266/1078 X—XI
6 ["nazos-b Pe3se1l ToxapHbli i 42548, on. 266/1073 X—XI
7 [aazoB-7 Kovennk . 42548, om. 266/21 - X—XI
8 ["na3oB-8 Kouensx » 42548, on. 266/23 X—XI
9 I'aasos-9 3y6uao » 42548, om. 266/720 X—X1
10 I'aazoe-10 3aMoK (IIpYuHa) » 42548, om. 266/131 X—XI
1 I'nazos-11 Konbe , 42548, om. 266/208 X—XI
12 Taazos-12 Ctpena » 42548, on. 266/346 X—XI
13 [1azoB-13 Tonopuk 6oeBoft , 42548, om. 266/128 X—XI
PaiikoBenkoe ropoanuie
1 Patiku-1 Hox HAY XIT—XIl!
2 Paiiku-2 Hox » XI[—XIII
3 Pasxn-3 Hox » XI[—XT1I
4 Pafikn-4 Hox » XIT—XII1
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[Iponommenue
]:331;& ITadp HanMeHoBaHHE NBTenus Xpngf;gﬁ(}m . M\ xpaHeHHA Hara, BEK
5 Pafiku-o HonoTo UAY XII—XIII
6 Pafikn-6 Jleasue » XH-XI111
7 Paiikn-7 Pegen tokapHbI# » XIT—XIII
8 Paitku-8 HoxuHunnr . XIT—X111
9 Paiiku-9 Hanuabsnk » 1524 XII—XIII
10 Paftxu-10 Cepn . X1I—XIII
11 Pajixn-11 Cepn " XI1I—XIII
12 Pafign-12 Cepn . XIT—XIII
13 Pa#ku-13 Cepn . XII—XIII
14 Paiiku-14 Cepn » XII—XIIT
15 Paiiku 15 Koca . XIT—XI1I
16 Paiikn-16 I'Bo3zb . XII—XIII
17 Paiikn-17 3aMOK (Kopmyc) » XI1T—XI1II
18 Palikn-18 3aMok (TpyEHHA) ‘ y X1I—XIII
19 Paiixu-19 [1py:#HHa 3aMKa , XIT—XIII
20 Patiku-20 [Mpyxuna saMka » XII—XIII
Bimuskexoe ropopuine
1 Burnxk-1 Hox 'MM 82508, on. 115/56 XI—XI1I
2 Burux-2 Hox » 82508, on. 115/62 X1—XII
3 Bummx-3 HoxHHIBI ” 82508, om. 1115/51 X1—XII
4 Boiux-4 CTaMecka TOKapHas Y 82508, on. 1115/1245 XI—XII
51 By x-o Joaoro ,, 82508, on. 1115/1453 XI—XII
6 Buiux-6 Meuy ; 82508, on. 1115/263 XI—-XII
Kypranst y gep. dacaasab, Munckoii obnacra 1 paiiona
1 3acnapab-1 Konbe 'MM xp. 33/33a X—XIII
Kypransl vy ca. bucepono, boroposickoro paiiona Moeckopekoit oGnacTu
1 Buceposo-1 Kombe 'MM xp. 846/117 X—-XIlI
Kypramnt y Jloroiicka, Bopucoserxoro paiiona Munekoit oGiacTn
1 Bopucopo-1 Tonop 'MM xp. 22/2 X—XIII
Mox0BCKO#H MOrHMIbhHAK
1 Mozxoscko#-1 Tonop MM xp. 31/39a X —XIII
Kypraumt y nep. 3aymeabe, Peunnkoro paiioma I'omennckoif ofxacTh
1 Peynpa-1 Cepn r'MiM 24220 xp. 52/3 X—XIII
2 Peunua-2 Tonopux 6oeBoit » 24220 xp. 52/3 X—XIII

Kymmanekoe ropopuine

1 Kywmanckoe-1 Ilonoto I'iiM ’ xp. 71/3 X—XI1
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[Tpononienune
'E}HM IIna¢p ] HauMehoBaHYE HBAeIAA ,Iﬁf{ﬁ'ﬁ,ﬂ’m Ny XpabneHmA Hara, Bex
Kypramsr y ¢. I'armmo, Ceprauckoro pafiona T'opsrosekoli oGracTn
1 l aruno-1 Tonop 'MM 741/237 XI—XII
Kypraust y aep. Maa. Tepiomoso, I'opbkoBekoii oGracTe u paiiona
1 Tepromoso-1 Hoxoto 'MM 78607 XIIT
2 l Tepioimopo-2 Konse » 403/32 XIII
Crep:kenckoe ropoguamie
1 Crepmenckoe-1 Konbe 'MM on. 762/73 XI—XIII
2 CrepxeHcKoe-2 Tonop , on. 762/66 XI—XIII
DepnmeBckroe ropoaume
1 denaweno-1 How THM 42688 X1—XII
2 depamepo-2 Cepn . 42688 XI-XII
3 densmeno-3 3y06nao » 42688 XI—XII
4 depnmepo-4 Pesak » 42688 XI—XII
5 denanieBo-5 HanHabpHuK o 42688 289/28 XI1—XII
Kypramm y c¢. Bumenku, Octepckoro paiiona Yepnuropckoi obaxacTn
1 Brenxn-1 Hox 'MM xp. 364/131 XI—XIII
2 Brumeskn-2 Tonop " . XI— XIII
3 BH1teHKH-3 Cepn » . XI—XIII
HdpormuuncKoe ropopnmie
1 JIporuunHckoe-1 Cepn 'MM xp. 70/3 | XI—XII
2 JporrauHcKoe-2 Kniou : v xp. 70/3 } XI—XIIi
JianaEcknii MOrHAbLHOE
1 JNannHckni-1 Honoto 'MM 25280 xp. 39/59a X
2 JIagHHCKHH-2 Konbe ” 25280 xp. 39/57a X
3 JIsaHHCKHA-3 Konse , 25280 xp. 39/57a X




CITUCOK COKPAIIEHHUH

AM — AKTH HCTOpHUECKie

AW u 3 — ApXeoJOTHYUECKHE U3BECTHS H 3aMETKH

B30 — BosbHoe skoHOMHYeCKoe OG6MIECTBO

FAUMK — locynapcrsennasi akajeMHsi MCTOPMM MaTepHATbHOMN KYJIBTYDBI

I'MM — Tocynapcreennsift McropHueckuli Myseit

KPMO — JKypran Pycckoro MeTasulypruuecKoro o6LiecTBa

3PAO — 3annckn Pycckoro apxeosordyeckorc o6LiecTBa

H3 -~ Ucropuueckue sanucku

HAK — HaBectHs ApxeonorHueckoll KOMHCCHH

HAY — Hucturyr apxeonornn AH YCCP

KI'MM — Kuescku#t [ocynaperBeHHblit HCTOpHYecKUi Mysei

REHHMEK — Kparkme coobmerms Hremaryra HCTODHH MaTePHaJbHON KyJbLTyphl

MABTP — Marteprans no apX€O0JIOr¥H BOCTOYHRIX ry6epHufi Poccuu

MHWA — Marepuansl u uccrenoBanns no apxeonorun CCCP

HIIK — HoBropojckue mucnoBLie KHHIMH

[TUAO — ITpo6.aieMEl HCTOPHH JOKAMHTAMHCTHIECKHX OGILISCTB

[THM — IlckoBckHE ueTOpHuecKHE My3el ‘

IICPJT —ITonnoe co6paHHC pyccKHX JeTomucei!

PKM — PsizaHckuil Kpaesenueckufi Myselt

CA — CoBerckas apxeonorus

TCA PAHHOH — Tpyabl cekuud apxeonorHn PocCufcKOd accommaimi HayyHO-HCCTIeN0-
BATEJbCKHX HHCTHTYTOB OOIICCTBEHHBIX Hayk

UKM — YepuuroBckufi KpaeBemueckul Mysefl

AJIIOP — Apxeonornueckas geronucs IOxHOE PoccHH

B z G T u l—Beitrige zur Geschichte der Technik und der Industrie
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