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Isurement
JAght mic- Onucanue OJHOro M3 Hambosiee HHTEPECHBIX U OPUTHHAJIBHBIX IPEAMETOB BOOPYXKEHHUS
p p p pPYy.
tion. Pho- . JIpeBHHX 0aJITOB B 3110Xy Be/mkoro nepecejeHUs HapoOAOB, TAK HA3bIBAEMbIX HOXEH- KHHXAJIOB,
JIO CHX ITOp OIPaHMYHUBAIOCh AHAJIU30M UX (DOPMBI, METPUYIECKUX ITAPAMETPOB U OPHAMEHTAL[HH.
lexHonornyeckue acrieKTbl UX U3rOTOBJIEHHUS OCTABAJIUChH JI0 HACTOSILETO BPEMEHH HEU3YYEHHBIMH.
B cratee npuBOASATCS pE3YABTATHI IIEPBOIO0 PEHTIEHOCTPYKTYPHOIO U METAUIOrPai)uIecKoro
aHaIN3a psaa O0EBBIX HOXEH U HOXEH- KHHXAJIOB, IIPOUCXOASIINX KaK U3 JOBOCHHBIX PACKOIIOK
: HEMELIKHUX HCcJIeoBaTe/ieH B ObIBIIEH HEMELUKOH npoBuHIMHU BocroyHas Ilpyccust ((QoHIBI
KeHurcoeprckoro mysest «lIpyccusi»), Tak 1 OOHapy>K€HHBIX B XOJ€ COBPEMEHHBIX UCC/ICIOBAHUH
morwibHuKa Llloccerinoe/Bapren B KannHuHrpaackoi obnactu Poccurickor @enepaluu.
KmoueBrie ciioBa: HOX-KuHXas1, Bocrounas [Ipyccusi, KasmHuHrpanackast 06;1acth, KOJUIEKIIUS
my3est «llpyccusi», MmorunbHUK lllocceitnoe/BapreH, merasuiorpadusi, peHTIT€HOCTPYKTYPHBIN
a 2009 12 02 dHAJIN3, MUKPOCKOITMYECKUNU METO/

Vieny idomiausiy tauty kraustymosi periodo baltiSky dirbiniy riisiy — peiliy-durkly tyrimai ligsiol
apsiribodavo jy formos, metriniy parametry, ornamentacijos aprasymais. Dirbiniy gamybos
technologiniai aspektai kol kas nebuvo tyrinéjami. Siame straipsnyje aptariami peiliy rentgenografiniy
ir metalografiniy tyrimy rezultatai. Buvo tyrinéti prieskarinées Karaliauciaus muziejaus ,, Prussia“
kolekcijos dirbiniai bei radiniai, aptikti pastaryjy mety kasinejimuose Shosejnoje kapinyne metu (buyv.

Warthen), Kaliningrado sr.

ReikSminiai ZodZiai: peilis-durklas, Ryty Prusiya, Kaliningrado sritis, ,,Prussia®“ muziejaus
kolekcnja, Shosejnoje kapinynas (buv. Warthen), metalografine analize, rentgenostrukturine analize,
mikroskopine analize.

HOXU-KUHXAJIBI U COCTOSSHHUE UX  pe3koe cyxXeHHE KIMHKaA OT YepeHa K OCTPHIO,
NCCIIEJJOBAHNA HEPEAKO NMpUOOpeTaroIIeMy IHUJIOBUIHVIO
(hbopMy, HaJIMUUE TPEX «KPOBOCTOKOB» (HEM.
OnHo#t 13 HanboJIee HEOOBIYHBIX U y3Kocne-  Blutrinnen) — OTHOCUTEJIbHO IIMPOKUX JI0JIOB,
HATM3UPOBAHHBIX (DOPM BOOPYXKEHUS OAJITCKMX  WJIM XK€ TPEX BBITPABUPOBAHHBIX JIMHUM, KOPOT-
[UIEMEH, HACEJSIBILIMX IOrO-BOCTOYHBIM PErMOH  KOIO 4Ye€peHa, a TAaKXKe CTaHAaApTU3MPOBAHHOU
pacceiiHa baiatuiickoro mops (TeppUuTOopusi OpHAMEHTALMU OOKOBBIX IMOBEPXHOCTEW KIIMHKA
ObIBIIENM HEMELKOM MNMPOBUHIIMM BOCTOYHAsA M €ro CIIMHKM.
[Ipyccusi 1 coBpeMeHHOM JIMTBBI) B 3MOXY IlepBOM IMONBITKOM CHUCTEMATU3UPOBATH
Benrukoro mepecejeHUsI HApOJOB, SIBJISIIOTCS  MMEBIIMECS NPEACTABICHUS O HOXax, HOXax-
HOXM-KWHKAJIbl, BCTPEYAIOIIMECS B MHBEHTAPSIX  KUHXKajlaX UM OOHOJIE3BUMHBIX Me€dax IT€pPHOIOB
norpebeHut npubiausurteabHo ¢ nepsou C-E (Tischler, Kemke, 1902, 10-13), BeposTHO,
[OJIOBUHBI/cepeMHBbI V B. 10 cepeauHbl VI BB. MOXHO cyuTath (pororpaduio BBIOOPKU HX
H.3. /U1 naHHOroO BHUAA OPYXKMUS XapakKTepHO Haubojiee XapakTEepHBIX BK3EMILJISIPOB,
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onyoiukoBaHHyiO B 1880 r. B DoToaibbome
bepaMHCKON BBICTABKM JOUCTOPUYECKUX U
aHTpoIIoJIoOrnYeckux Haxonok [epmanum (Ber-
liner Album, 1880, Taf. XIV). JlanHHas «THUIIO-
JIOTUSI» ObLIa KPpAHE YCJIOBHOM, KPUTEPUU TUITOB
Ha TOT MOMEHT pa3paboTaHbl He OBLJIU, U
KjaccuduKalus CAEeJaHHBIX B IOCJIEAVIOILIUE
rojJibl HAXOJ0K MOIJIa, TAKUM 00pa3oM, OCHOBBI-
BaThCsl UCKJTIOUMUTEJIBHO HA UX BHEIITHEM CXOJICTBE
C OJTHUM M3 ITPUBEAEHHBIX B KATAJIOTe SK3EMILIS -
poB (Hampumep, «...wie Berlin. Album Taf. XIV
Fig. 705, 706» (Heydeck, 1904, 248). HecmoTtps
Ha BCE €€ HECOBEPUICHCTBO, B TEYEHMUE BCEIO
JOBOEHHOTO Iiepuoja M BIUIOTH g0 1980-x rT.
NaHHAasl «TUTIOJIOTUSl» HOXEM-KUHXAJIOB OCTaBa-
Jach €IUMHCTBEHHOW B CBOEM pojse. OmHOBpe-
MEHHO C 3THUM OIIMCaHUE€ BHOBb HaWIECHHBIX
HOXEMN-KMHXAJIOB HEPEAKO OrpaHUYMBAIOCH UX
CpaBHEHUEM C paHee IMPOWLIIOCTPUPOBAHHBIMU
B OTAEJBHBIX CTAaThsAX HaxoJKaMu HauboJiee
3(P(MEKTHBIX U XOPOIIIO COXPAHUBIIMXCS IK3EMII-
JISIpOB (Harmpumep, «...wie PBXXI, Abb. 53, §. 147»
(Hollack, 1914, 268). Hecmorpsi Ha TO, 4TO
HaXOIKM HOXEH-KUHXAaJOB YIIOMMHAJIUCh B
padoTax HEMEIKMX MCCJIeA0BATEIEN JJOBOCHHOTO
[epruojia JOCTaTOYHO 4YacTo, caM TEPMUH (HEM.
Dolchmesser) OKOH4YaTE€JIbHO YKpPEIMUJICS 3a
NTaHHOM (POpPMOM XOJIOJHOTO OPYXKUSI TOJIBKO B
KOHIle XX B.'

[ToapoOHO HOXM-KUHXaIbl, HalJICHHbIE Ha
TEPPUTOPUU COBpeMEeHHOM JIMTBBI, a TakxXke
HEKOTOpbI€ HAXOIKHU C TEPPUTOPUU OBIBIIEH
HeMeln ko npoBuHUMMU BocrouyHas Ilpyccus,
OBLJIM OIMUCAHbI B KAYE€CTBE OCOOOI0 BUJIA OPYKMSI
JIMTOBCKUMM, a TO3/IHEEC U KAJIMHHUHIPAICKUMMU
ncciaepopareassMi B 1980-1990-x u 2000-x rr.,

coorBeTcTBeHHO (Kaszaksasuuroc, 1988; I1Inmenac,
1992; Siménas, 1996; Kymakos, CkBoprios, 2000).

' Hepeiko coOOCTBEHHO HOXM-KWHKAJIBI OITMCHIBAJIMCH B HEMELIKOM JIMTEPATYPE KaK «UIMHHBIE HOXW», «<MECYH», «K0
Meumn» (HeM. Langmesser, Schwerter u Kurzschwerter, coorBeTcTBeHHO). 1 Haobopor, TepmuH Dolchmesser B COBPEM
€ro NMOHMMAaHWM MOI' MCIIOJIb30BAThCSA B MCTOYHUKAX TOIO BPEMEHU M NMPUMEHUTEIBHO K JAPYruM (opMam KiiH
opyxusi. CTaTUCTUYECKMI YUET HAXOMOK M 00paborka MHPOpMALMM HEPEIAKO 3HAYUTEIbHO 3aTpyIHEHbI OTCYICH

UCTOYHHUKAX COOTBECTCTBYIOLIUX WLTIOCTPALH .

U cnonb3yeMoe CeroHs B apXeoJ0ruu onpeeie:
HUE HOXEM-KWHXaAJIOB OBIJIO pa3paboTaHo
JIMTOBCKUMU uccaenoBareisiMu ( KazaksaBudioe,
1988; Illumenac, 1992), npuyeéM B KauyecTse
OCHOBHBIX NIPU3HAKOB 3TOr0 BHUAA OPYXHS
pacCcCMATpUBAJIUCh BHEIIHUE ITapaMeTpsl I
OpHaAMEHTAlMsI M3BECTHBIX K TOMY MOMEHT
9K3EMILISIPOB.

TexHosornyeckue acrekThl W3rOTOBJICHHA
KJIMHKOB HOXEN-KWHXAaJIOB, a TaKXe U COBpE
MEHHBIX UM (MJIM, BO3MOXHO, 4yTh 00J€
paHHUX) OOEBBIX HOXEH 10 HACTOSIIIETO MOMEHT
OCTaBaJIMCh MAJIOM3YYEHHBIMU, YTO B LEI0
XapakTEepHO IS apX€OJOTMYEeCKHUX Haxolo
pPaHHECPEIHEBEKOBBIX ITPEAMETOB BOOPYXKEHHS
Tepputopur Bocrounou Ilpyccum u, no3iHe
KanuHuHrpaackom obaactu. Hecmorpsd
BEChbMa 3HAYUTEJIbHOE YMCJIO HAXOJOK, C/eid
HBIX B PErMOHE B JIO- U ITOCJIEBOCHHOE BpEMS
COBPEMEHHBIC €CTECTBEHHOHAY4YHBIC METO/H
MX aHAJIM3€ MMOYTU HE TIPUMEHSUIUCH, B PE3VIbId
Yero IHeJbIA pPsiJi HaydHBIX ACIEKTOB OCTAE]
HEU3Yy4eHHBIM. EJMHCTBEHHBIM HCKIIOYEH]
IJISI pacCMaTpMBaeMOro peruoHa sBisiel
rosiBuB1LIasICS B 1987 1. myOmmkaiust pe3yibrdt
MeTautorpapuyeckoro aHaiausa 27 HaKoHE
HUKOB KOIIMM M JAPOTHUKOB SIIOXH BHKHHI
[IPOUCXOJSIINX U3 MOrpeOeHuM MOTHJIBHI
Upsexkanuuuc (Kymnakos, Toamauesa, 19
HeB3upass Ha IEHHOCTh ITPUBEIEHHBIX B pdd
pPEe3yJIbTAaTOB OYE€BUIHO, YTO YHCJIO UCCIEIO
HbIX OOBEKTOB HECOM3IMEPUMO HHU C 561
YUCJIOM HAXOJIOK, HA CO 3HAYCHHUEM pPEriol
PaAaHHECPEIHEBEKOBOM OOIIEEBPOIEHE
UCTOPUYECCKOM U KVJIBTYPHOM KOHTEKC
LIEJIOM.

Takoe cocTostHuEe ucciaeaoBaHuM (B
YUCJIE U B OTHOLIEHUHU HOXEM-KHHKE
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OMACTH O0BSICHSIETCSI UCTOPUYECKUMU OCOOEH-
HOCTSIMM apX€O0JIOTMYECKOr0 M3YYEHUSI PEruoHa
i, B IEPBYIO OYEPE/Ib, UCYE3HOBEHUEM B KOHIIE
B1opoit MUPOBOII BOWHBI MPAKTUYECKU BCETO
MdCCHBa HAXOJOOK, BXOJMBIIUX B COCTAaB
Kenurcoeprckoit komekuun «IIpyceusi». Ux
(AKTHYECKOE OTCYTCTBHUE HE ITO3BOJISJIO IIPO-
BEICHHME aHATM3a HAXO0/I0K HA COOTBETCTBYIOLLIEM
COBPEMEHHBIM TPEOOBAHUSIM YPOBHE BIUIOTH IO
HelaBHero BpeMeHu. Meramorpagpuyeckue
JCCEIOBaHMSI, TIPOBEICHHBIC B IPYTUX PErMOHAaX
EBPOIIBI HA COTTIOCTABUMBbIX PAHHECPEIHEBEKOBBIX
LIpEAMETaX BOOPYXEHUS C MCIOJbB30BAHUEM
COBPEMEHHBIX €CTECTBEHHOHAYYHBIX METOOB,
I I03BOJIMJIA, HAIIPOTHUB, MOJYYUTH HUHTEPECHBIC
§ 0TYACTH HEOXKMIAHHBIC JJAHHBIE B OTHOILIEHUU
JEXHOJIOTUYECKUX CXEM, IIPUMEHSBIIUXCS IIPH
H3rOTOBJIEHUM KOPOTKOKJIMHKOBOI'O OpPYXWUS
(Hanpumep, AHTeiiH, 1973; Tepexona ir kt., 1997;

" Westphal, 1991; 2002).

HEJINX UCCIIEJOBAHMUWA

Mertautorpachuaeckoe ucciaegoBaHUe HOXEM -
KHHXAJIOB SMOXU BeIMKOro mnepecejieHus
HapoloB C TeppuUTOpUM ObIBIIE BoCTOYHOM
[Ipyccun poOBOAMIOCH BIIEPBBIE U SIBJSIIOCH
YACTHIO TIPOEKTA I10 M3YYEHUIO BOOPYKEHMUS
JJAHHOM 3I1TOXU B YKa3aHHOM pernoHe. OCHOBHOM
[IeJIbI0 SIBJISLIIOCHh M3YYEHUE TEXHOJIOTMYECKUX
CXEM, MCIIOJIb30BAaBIIMXCS IIPU U3TOTOBJICHUM
JAHHOTO BMJIA OPYXKMsI, OLIEHKA MCITOJTHEHUS
KY3HEUYHBIX OIl€pallMi, a TAKXE BBISIBJICHUEC
MOJCJTOYHBIX MATEPUAJIOB U OIPEACICHUE UX
kayectBa. OTHOBPEMEHHO C 3TUM ITPOBEAEHHBIN
AHAIA3 TIOCJIYKUJI ITPOBEPKE psia HAOIIOACHUM
B OTHOILIEHUM MAKPOCTPYKTYPbl U OpHAMEHTALIUN
HOXEN-KMHXAJIOB, CIEJaHHBIX B XOJ€ MX
[IEPBUYHOIO OCMOTpA.

METOAUKA

OTtoOpaHHBbIE VIS aHaJIM3a 00pa3iibl OPYKUSI
o01MM yuciaoM 40 eqruHULl ObLIM UCCJICA0OBAHBI
[0 METOJY PEHTIeHOCTPYKTYPHOI'O aHaiu3a B
PecTaBpallMOHHOHM J1adOpaTOpUMu OEPJIMHCKOIO
My3est 1peBHEM M pPaHHEM HCTOPUHU, JIBOPEII
[HIapiaorreHOypr?, bepiivH), a TakKXXe ¢ ITOMOILBIO
NEe(MEKTOCKOITHOro 000Opya0oBaHMs B I'. KaJIMHUH-
rpage. JlaapHeuuiee Mertajajgorpadpuyeckoe
MCCJICJOBAHUE HOXEN-KMHXAJIOB OBLUIO IIPOBE-
JIEHO B MOCKOBCKOM JlabopaTopum €CTECTBEHHO-
Hay4yHbIX MeTo0B MHCcTUTYTA apxeosiorun PAH
Ha TIPUMEPE ABYX IK3EMIUISIPOB, OOHAPYKEHHBIX
B 2007 r. B Xoae pacKOIIOK Ha MOTWJIBHUKE
IlloccennHoe/BapreH. MUKPOCKOIIUYECKUM
aHaJIM3 ObLI IPOBEIEH IO METOAMKE, pa3pado-
TaHHOU b. A. KomuunasiM (KomuuH, 1953) Ha
MeTtautoMukpockorie MUM-7 nipu 70- u 200-
KPaTHOM VYBECJIMWYEHUMU, 4 U3MEPEHUE MUKPO-
TBEPAOCTU CTPYKTYPHBIX COCTABJISIIOIIMX — Ha
npudope 1IMT-3 nipu Harpyske 100 .

[TPOUCXOXIAEHUE
UCCIIEJOBAHHOI'O MATEPHUAJIA

[IpoBeeHUEe aHaIM3a apXE€OJOTHMYECKOTIO
Marepuasia (HOXEN-KMHXKaJI0B U OOE€BBIX HOXEM )
¢ Tepputopuu OniBlIed BoctouHoit Ilpyccum ¢
MUCITOJIb30BAHUEM COBPEMEHHBIX €CTECTBEHHO-
Hay4YHbBIX METOJOB CTAJI0 BO3MOXHBIM OJiaroaaps
oOHapyxeHHi0 B 1990-x rr. OoablIoN 4yacTu
(oH1I0B KeHUurcoeprckoro mysest «lIpyccusi» Ha
repputopuu BocTtouHou |epmaHum, a Takxke
npoBeaeHU0 B 2007 r. moaeBbIX UCCIECI0OBAHUMA
OJHOI0 U3 MOTWJIbHMUKOB B KaJIMHMHIPAICKOM
obnactu PO (cM. nanee).

Komnexiuu «Ilpyccusi». B uucie xpaHsi-
muxcss B IepMaHuM apxeoJIOrMYECKMX HAXOIO0K
n3 koyutekuuu «lIpyccusi» (MeCTo XpaHEHUS —

* Museum fiir Vor- und Friithgeschichte (MVEF), Schloss Charlottenburg, Berlin.
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Puc. 1. PentreHorpamMma BBIOOPKM HOXEU-KMHXAJIOB U OOEBBIX HOXKEMH
M3 KOJUIEKIIMM KeHurcoeprckoro mysest «IIpyccusi». CBepxy BHH3: 1 —
oniBII. BocrouHast IIpyccusi, TodyHOe MeCTO HaXOJKH Heu3BecTHO, WHB.
HOM. Pr. 7257; 2 — mor. I'pedbureH, okp. ®uixayzeH, UuB. HoMm. 1V, 184
ff., 5384; 3 — mor. I'pedbureH, okp. PuiixayseH, norp. 15, UuB. HoM. 1V,
203 ff., Nr. 5416, K. Nr. 103; 4 — owiBu1. Bocrounasi Ilpyccusi, TouHoe
MECTO HaxoIKu HeusBecTHO, MHB. HOM. Pr. 7271; 5 — mor. JI€beprcxod,
okp. Jlabuay, UuB. Hom. III, 378, 2405). PenrreHorpamma: H. bopH.

MVEFE, bepauH) npucyrctByioT 6osee 70 e1uHUILL
KOPOTKOKJIMHKOBOTO OPYXHWS, KOTOPHIE B
COOTBETCTBUU C UX METPUUYECKMUMU ITapaMeTpaMHU
MOTYT OBITH OTHECEHBI K HOXaM-KMHXaJlaM, a
TakKXke K O0OE€BBIM HOXAaM — IO BCEM BUIAUMOCTH
SIBJISTIOIIMMMUCS MX TIporoTtuniamMmyi. HecMmoTpst Ha
HEOJIaronmpusITHBIE YCIOBUS XpaHEHUS HaAXOJOK
C MOMEHTA MX MCYe3HOBEeHUS B 1945 r. BIUIOTH
JIO TIOBTOPHOT'O OOHApYXEHUSsI, COXPAaHHOCTbH
[IEJIOTO psijia KJIMHKOB IT03BOJIMJIA IIPOBECTU B
2007 r. UX PeHTTeHOCTPYKTYPHbIM aHaiu3®. Ero
[1€Jb COCTOSJIa B BBISIBJI€EHUM IIPU3HAKOB
BO3MOXKHO IIPUMEHSIBILIMXCS ITPU UX U3TOTOBJIE-
HUM KY3HEYHBIX TE€XHOJIOTHMHU CJICJIOB JaMacClly-
pOBaHMs, CBAPOYHBIX IIBOB M T.A. B Xxoxne
[IPOBEIEHHOIO B pECTaBPALIMOHHOM J1abopaToOpuu
OEPJIMHCKOTO MY3€s1 PEHTTE€HOCTPYKTYPHOTIO

* ABTOp BbIpaXaeT UCKPEHHIO 0/1arolapHOCTh OBIBIIEMY JUpEKTOpPY OepiamuHcKoro Mys3est IipeBHel W paHHei Heto
npogeccopy B. MeHrnHy 3a paspeiieHue NnpoBeleHUs padoT, a TaKXKe 3aBeAyIOLIEMY pPeCcTaBpallMOHHOM Jabopar
My3est T-HY . bopHyY 3a Hernocpe/ICcTBEeHHOE ITPOBEACHUE peHTreHorpaduyeckoro aHajm3a.

aHaJIu3a OBLIIM HccliefoBaHbl 38
CAMHUILL YKAa3aHHBIX BUIOB OpPYXid
3110XU BeJmKoro nepeceieHus: Hapo:
noB (Puc. 1).

[losryyeHHbIE JaHHBIE CBUAICTEIN
CTBYIOT (C YYE€ETOM OTpaHUYCHHI,
HaJlaraéMbIX JJAHHBIM METOI0M UCCIE:
JTOBAHUSI) O T'OMOT€HHOM CTPYKTYpE
KJIMHKOB: JJaMaClIMpOBaHME, HATHIHE
CBAPOYHBIX IIBOB M T.I. HE OBl
BBISIBJIECHBI HU B OJHOM CJyyae
CuenaHHble HAOIIOAEHUST YKa3bIBaK
JIM00 Ha TO, YTO CTPYKTYpa MCCIEH0:
BAHHBIX KJIMHKOB JICMCTBUTEIBH
rOMOT€HHA (T.€. KaXIbI U3 HUX Obl
OTKOBAH M3 OJHOM XXEJIE3HOM 3aI0
TOBKM), JIMOO X€& Ha TO, YTO UCHOMb
30BaBIIIUECS TIPU UX H3TOTOBICHIH
KY3HEYHBIC TEXHOJOTMU HE MOM
OBITH OIIPENCJIEHBI METOJOM PEHIN
HOCTPYKTYPHOTO aHaju3a. MHrepe
HBIM ITOOOYHBIM PE3YIbTATOM aHi
JIn3a CTAJIO BBISIBJICHUE OpPHAaMEHTAalbHb
KOMITO3UIIMI, HAHECEHHBIX HA TTOBEPXHOCTH Pi
KJIMHKOB B TEXHUKE ITYaHCOHA W TIpaBUPOBK
HO HEpa3JIUYUMBIX CETOAHS HEBOOPYXCHHE
rJ1a30M BCJIEJICTBUE €€ KOoppo3uu. Yerkoe
M300paXeHUsI HA PEHTTEHOrpaMMe 3THUX B P
CJIY4a€B YHUKAJIbHBIX CUMBOJIOB MOXET CIVXI
[MOJIOXUTEJIBbHBIM KOHTPOJIEM paspeucH
MIPUMEHEHHOTO aAHAJUTUUYECKOT0 MET0
(Prassolow, 2009).

B cBeTe BBIIIECKA3AHHOTO IIPEICTARILIN
[1€JIECOOOpa3HbIM ITPOBEIAECHUE AaJIbHEHIIE
aHaJIn3a HOXEM-KUHXAJIOB C NPHUMEHEHH
JAPYTUX JOCTYITHBIX €CTECTBEHHOHAYYHBIX ME
noB. K coxajieHUI0, McclieloBaHue KiuH
HOXEMN-KUHXAJIOB U O0OEBBIX HOXEU, BXOMl
B cocTtaB KoJuiekuuu «llpyccusi», paspyil




SVIBTATH M3VYEHUS TEXHOJIOTUU U3TOTOBJIEHUSA HOXEN-KWUHXAJIOB...

§eT0laM He ObLIO BO3MOXKHBIM
10c000ro craryca IOCJICIHEMN.

pribHUK IllocceitHoe/BapTeH
{EHIlIee U3YUYECHUE CTPYKTYPHI
RS | HOXEN-KMHXAaJI0B CTaJio
OXKHBIM OJlarogapsi IIPOBEJICHUIO
gbix mcenenoBanuit 2007 1.: apxeo-
MECKOM pa3BeIKM, 1, BIIOCJICICTBUM,
[HHBIX PACKONOK Ha ITOABEpraB-
{4 paspylieHUI0 MOTUJIBHUKE
sceiiHoe/Bapren B I'ypbeBCKOM
oie Kamauurpaackoit obimactu PO
--)'(Hpaconoa, 20078; CkBOpI1IOB,

B xoe npoBeaéHHBIX paboT ObLIM

JIEJIOBAHBI U JIBA BOMHCKUX IIOTPE-
i, B COCTaB MHBEHTapsi KOTOPBIX

(] I I n
¢ LLloccenHoe/ <.

BapTteH /

;

WM ¥ HOXM-KWHXKAJIBI.
Paspymennoe norpebenue PII-1
fpedeHIe MpeacTaBisio COOOM, Cyas 1O
My, OesypHOBYIO Kpemanuio. K MoMeHTy
OBEIICHMSI TIEPBUYHOM pPa3BE€JIKM Ha MOTWIb-
iK€ OHO VXK€ OBLIIO YaCTUYHO pas3rpalbJIeHOo
§pHBIMM KOmaTe/siMu». COXPaHMBIINECS XKe-
SHBIE MPEIAMEThl MHBEHTApPs OBUIN CJIOXEHBI
i Ha Kpalo BBIKOIAHHOW sAMKU. Mcxons us3
1010 HaOJIIOICHUSI, XapakTepa norpeOeHus, a
dKXE COCTaBa MHBEHTAPSI COBPEMEHHBIX OITUCHI-
BICMOMY HETOTPEBOXEHHBIX BOMHCKMX IIOTpe-
eHMII HAa MOTWJIHBHUKE, TIPEJICTABIISIETCS Ipa-
JOMEPHBIM ITPEAITOIOXUTh, YTO B COCTaB UHBEH-
Japs M3HA4YaJbHO BXOJHUJIMU U MU3IOCITUSA U3
UBETHBIX METAJJIOB, IIPEACTAB/ISIBIIMX OOJIBILINA
WHTEpeC U1l rpadUTEIIEH.

Hapsimy co cpaBHUTEJIBHO KPYITHBIM KEJIe3-
HBIM HOXOM-KMHXanoM* (Puc. 3a.4) coxpa-
HIwIoch xene3Hoe kpecano (Puc. 3a.3), xenes-
HBli HakOHeYyHUK japotuka (Puc. 3a.1) u
(dacernpoBaHHBI B OCHOBAHUM SI3BIYOK KEJIe3-

Hout mpstxku (Puc. 3a.2).

PUH
puH

sommHe crimHak 0.9 oM.

Puc. 2. I'eorpacdhuueckoe mnosoxeHue MorwiabHukKa lllocceitHoe/
Bapren B Kasmmuunrpajackoii oonactu PO.

Kpecaio

OOpamaer Ha ce0s1 BHUMAHUE HEOObIYHAs
JUISI pacCMaTpUBaeMOro peruoHa (popma Kpecasia:
B TO BpeMs KakK IS TEPPUTOPUMH OBIBLICH
BocTounoi IIpyccum n3BeCTHBI TOJIBKO €IUHNY -
Hble HAXOOKM Kpecasl TAKOro TUIia (Kpecaja C
npoMUJIMPOBAHHOMN LIEHTPAJBHOU YacThIO U
BOJIIOTOBUIHO 3arHyThIMM K IIEHTPY KOHILIAMH
(Tejral, 1974, 30), B EBpomne 3moxu MepOBHUHIOB
Kpecaja JaHHOU M Oam3kKux (popm ObLIH,
HAIIpOTUB, IIMPOKO pacnpocTpaHeHbl (Roes,
1967, 292-293, Abb. 8-9). Haxonku Kpecasn 3Toro
tuna B Bocrounout EBpone m llonyHaBbe
[IPOUCXOIAT U3 elle 0osiee paHHUX MOTrPeOCHNN
U TOSIBISIIOTCS VK€ B ITO3JIHEPUMMCKOE BpEMSI:
[psiMble aHAJIOTU U Kpecainy u3 norpedenust Pll-1
natupyiorcss V B. H.3. (Tejral, 1974, 30). Ha
HaJIMUMe KyJbTYpHOro BIUsAHUA |lomayHaBbsi Ha
paccMaTpPUBAEMBbI PErMOH B 310Xy BeaukKoro
repecejJeHus] HApOJOB VXK€ HEOIHOKPATHO
yKa3bIBAJIOCHh (Harmpumep, Siménas, 1996, 61 u

* CoxpaHuBIIasicsl [UTMHA HOXa-KMHXaja coctaBisier cerogHs 31,9 ¢cM mpu Makc. mmpuHe JiesBusi 4,1 cM 1 Makc.
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nanee; Kymakos, CkBopios, 2000, 42, 46 u nanee).
Ha ocHOBaHUM 3TOro MpeICTaBISIETCS BO3MOXKHBIM
JATUPOBATH U KpPECcajo M3 pacCMaTpuBaeMOro
MOrpedOeHUsI TEM XKe TIEPUOIOM, T.€. V B. H.2.

HakoHeYHHUK IpOoTHKA

OrnpeneneHue TUMNAa HAKOHEYHHUKA JIPOTHUKA
CUJIBHO 3aTPYAHEHO B CBSI3U C €r0 IJIOXOM
COXpPaHHOCTBIO. I IpeanomoXxuTe IbHO OH OTHOCUTCS
K TUITY 2 110 Ki1accudukanuu B. KazaksBuuyroca.
Ha reppuropuu JIMTBBI HAKOHEYHUKM JIAHHOM
(GopMmbl ObLIM pacrpocTpaHeHbl B V-VII BB.
(KazaksaBuuroc, 1988, 38-39, puc. 13).

Hox-KnHxXain

BaXHbIM XPOHOMHIAMKATOPOM SIBJISIETCS
[IPUCYTCTBUE B IMOTPEOCHUM HOXa-KMHXKaJIa C
HIUPOKMUMHU XOPOLIO BBIPAXEHHBIMU KpPO-
BOCTOKAMM, YTO, BEPOSITHO, YKA3bIBAET HA TO, YTO
rorpedeHue OBUIO COBEPIICHO VXK€ B CepeauHe/
BTOpOM nojoBuHe V-Hauyaie VI BB. H.3. (IlInme-
Hac, 1992, 100; Siménas, 1996, 63; Kynakos,
Cksopuos, 2000, 48).

A3BIY0K XKEJIE3HOH IIPSIKKHA

[lo dopme M opHaMEHTAlIMM SI3BIYOK MMEET
CXOJICTBO C SI3bIYKaMM OPOH30BbIX IPSIKEK TUTIOB
H38-39 no kmaccudpukanum Manpiabi-Jleryrko
(Madyda-Legutko, 1986, 69, Abb. 20). Tem He
MEHEE, JIOCTOBEPHO PEKOHCTPYUPOBATh BHEIITHUMN
BUJI MIPSDKKU U COOTBETCTBEHHO YBEPEHHO JIaTU-
pOBaTh €€ I10 IUIOXO COXPaHUBLICHCS JIETaJIM HE
[PEACTABISIETCS BO3MOXHBIM.

Pe3yibraThl TUITOJIOTMYECKOTO aHA/IM3a UHBEH -
Tapsl IMO3BOJISIIOT IO COBOKYITHOCTH JIaTUPOBATH
BOMHCKOE 3axopoHeHue PI1-1V B. H.3., BeposiTHEE
BCEI0 €ro CEpeIMHOM/BTOPOM TTOJIOBUHOM.

ITorpebenue III-24 - HenoTpeBOXEHHOE
nmorpedbeHue, 0e3ypHoBasi Kpemauus. Hapsioy ¢
XeJe3HbIM HOXOM-KUHXajioMm> (Puc. 3b.1) B
COCTaB MHBEHTAPSI BXOJWJIM XEJIE3HbIH HAKO-

> JITMHa TOJHOCTBIO COXPAHMBIIETOCH HOXa-KMHXala COCTaBiIsAeT 35,5 CM MpH Makc. IMPUHE JIE3BHs 3,

To. crmuHKu 0,7 cMm.

® B CBSI3M C IUTIOXOM COXPAaHHOCTBIO COCYIa €ro m3odpaxeHue He TPUBOIUTCA.

" ITo koHTEKCTY — nepuoaoM D (mpumeyaHue aBTopa).

HEYHUK Korbsl (Puc. 3b.1), Xxene3Hoe yepeko:
Boe Kpecano (Puc. 3b.6), nedopmupoBaHHbl
OpOH30BBIM NMUHIET € (aceTUupoOBaHHBIM
OPHaAMEHTOM U cJegaMu TNpecObIBAHUS H
rnmorpedaibHoM Koctpe (Puc. 3b.2), oBajibHa
xene3Hast npsxka (Puc. 3b.7), dparmen
OpoH3oBoro apora (Puc. 3b.3), Xxene3He
U3JeJIue HessCHOro HasHaueHus (Puc. 3b.5)
¢parMeHTHI JIEMHOrO KepamMu4ecKoro cocyld
(CkBopuon, 2007s).
/L7151 naTUPOBKYM JaHHOTO KOMILIEKCA CIIEl!
00OpaTUTHLCS K BXOISIIIMM B COCTaB €ro MHBEHTE
[IpeIMeTaM — XPOHOJIOTUYECKHUM WHIUKATOP
Kpecaso L
Haxonkm XeJIe3HBIX YePEIIKOBUIHBIX Kpe
NaHHOU (GOopMBbl HEpeJAKU B morpede
eBpornenckoro bapbapukyma: oHU MOSBIIK
B riepexoHbli miepuon C,/D, u cylecTByiors
V B. 1.9. (Tejral, 1985, 324-325, ﬁg '.‘fi-
Ruttkay, 1987, 147-148, Abb. 6.1; Niezabitos
2004, 285; Iwanowska, 2006, 89; Prassol V,
267-268).
IIpsixka
KenesHas npsokka paMKoi OBaIbHOI ¢
M POMOMYECKOTrO CEYEHHSI OTHOCHTCS K THI
no kiaccudpukauum Maasiasi-Jleryrko,
pyolieil ero paHHei hasoii’ smoxu Bel
nepecesieHus1 HapoaoB (Madyda-Legutko
64, 89). [TogoOHbBIE TIPSIKKY ObUIH B VK43
[IEPUOJ XapPAaKTEPHBIM IIPEIMETOM MyX
KocTioMa 3amagHbix 6antoB (Madyda-l
1986, 73, 75). '
Hox-knHxan
Kak u B ciyuyae PII-1, B cocras ui
BXOIUT HOX-KHMHXAaJl B €ro «KJjaccl
(popme (T.€. ¢ MMI000Pa3HO BHITE
OCTPUMEM M IIMPOKUMH KPOBOCTOKA
OJTHOM M3 OOKOBBIX ITOBEPXHOCTEH Kl
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PIl-1

HUXHUM «KPOBOCTOKOM», COXPaHWJIMCH e€Jie
AVMIUMBIC CJIEIbI XapaKTEPHOIO UISI HOXEM-
KHHXAJI0B LIMPKYJIBHOIO OpHaMeHTa. Tak Xe Kak
1 9k3eMIusip u3 nmorpedenusa PlI-1, ata Haxoaka
MOXeT OBITh JaTUpOBAHA CEPEIAUHONM/BTOPOM
HONOBMHOM V-HavasioM VI BB. H.53.

HakoHeYHUK KOIIbs

HakoHEeYHMK KOIbs HE MOAIAETCS TUTTOJIOT U -
34IHM B paMKax MCIIOJB3YEMBIX B PETUOHE
Kraccuukanuii, aHaJIOTUYHbIC HAXOJKU aBTOPY
HEH3BECTHHI.
bpOH30BbIH ITHHIIET
[Inauersr naHHOM (hOPMBI UMEIOT IIUPOKYIO

- XPOHOJIOTHIO. OHU ITOABJIAIOTCHA B norpe6eHm[x

[IO3AHEPUMCKOIO BPEMEHM M B MAcCCE€ BCTpPE-
JAIOTCS B INMOTpPEOCHUSIX MPUOJIU3UTEIBHO 10

0 3

Pie. 3. YactmuHO coxpaHUBIIHICS MHBEeHTaph BOMHCKOTO rnorpedeHuss PII-1 (a) m mHBeHTaph BOMHCKOIO IOTrpedeHus
=24 (6), morunbHUK lllocceitHoe/Bapren. Xyaoxnauk: A. C. CHIOpPOB.

KOHIIA V B., XOTSI UX OTJEJbHBIE HaXOIKH
[IPOUCXOIAT U U3 DoJiee MO3THUX KOMILIEKCOB.
TeM caMbIM pe3yJbTaTbhl XPOHOJOTHYECKOTO
aHaJu3a IUHIETAa HE ITO3BOJSIOT YTOYHUTD
JAaTUPOBKY KOMILUIEKCA B LIEJIOM.

Tunonornyeckuii aHajam3 BBIIICOIMMCAHHBIX
[IPEIMETOB MHBEHTAPS IMO3BOJISIET JIaTUPOBATh
JAaHHOE€ BOMHCKOE 3aXOPOHEHME TEM XK€ Bpe-
MEHEM, YTO M IPEABIAYIIUN KOMIUIEKC: Cepean-
HOM/BTOPOM ITOJIOBUHOM V B. H.3.

Pe3ynbraThl CPABHUTEIBHOIO aHaJIM3a (POPMbI
U METPUYECKHX ITapaMETPOB HOXEU-KWHXAJIOB
3 norpedbenun PllI-1 u HI-24, a Takxe
COINYTCTBYIOIUX IMPEJIMETOB MHBEHTaAps C
HaXOJKaMM M3 aHAJIOTMYHBIX BOMHCKHUX IOrpe-
OaJIbHBIX KOMIUIEKCOB C TEPPUTOPUU OBIBILIEH
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BocrouHoii IIpyccum mo3BOJISIOT YTBEPXKIATh,
qTo caejsaHHble B 2007 r. HaXoIKM XapaKTEpPHBI
U TUINMMUYHBI (3a UCKJIIYEHUEM Kpecala U3
norpedenust PI1-1 u xonbs u3 111-24) kak mis
yKa3aHHOIo Iepuojia, Tak 4 JUIsI paccMaTpu-
BaeMOro permoHa. Kakme-i1mbdo ykasaHusl Ha ToO,
YTO JAaHHBIE HOXW-KWHXAaAJbl IMPEACTABISIOT
cO0OM MMIIOPTHBIE U3IEJINUSI, OTCYTCTBYIOT.

PE3YJIbTATDI
METAJUIOTPAOHUYECKOI'O
AHAJIN3A HAXOJOK

JleicTBUE OrHs morpedajibHOro KoOCTpa
[MPpUBEJO K O00Opa3oBaHMUIO HA IMOBEPXHOCTU
HOXEU-KWHXKAJIOB 3alIIUTHOIO CJIOS OKAJIMHBI; UX
XOpollasi COXpaHHOCTH CITOCOOCTBOBAJIa IPOBE-
NEHUI0 KaK PEHTIreHOCTPYKTYPHOIO, TaK U
MUKPOCKOITMYECKOro aHajusa. I1poBeaeHHbBIN B
KaJlvMHUHrpagae peHTreHOCTPYKTYPHBIM aHaJIu3
000MX HOXEN-KMHXAJIOB CBUJETEIBCTBYET O
FOMOI'€HHOM CTPYKTYPE KJIMHKOB B IUIOCKOCTHU
Je3BUEe-CIIMHKA. TakuM o0Opa3oM pe3yibTaThl,
[TOJIVYEHHBIE B XOJI€ PEHTIE€HOCTPYKTYPHOTO
MUCCIIeIOBAaHUSI HOXEN-KMHXKAJIOB U3 KOJUIEKIIUU
«Ilpyccusi» m ¢ morunpHuka lLllocceiiHoe/
BapreH, MOJIHOCTHIO COOTBETCTBYIOT JIPYT JAPYTY.

B Jlabopatopum €CTECTBEHHOHAYVYHBIX
MeTon0oB MHcTuTyTa apxeosorum PAH (r. Mock-
Ba) 110 YKa3aHHOM paHee METOAMKE ObLIO JOITOJI-
HUTEJbHO IIPOBEAEHO MHUKPOCKOIIMYECKOE
UCCJIEIOBAHUE HOXEN-KUHKAJIOB U3 MOrpeOeHUM
PI1-1 u 111-24°.

Jle3Bue HoOXa-KMHXaia u3 norpeoeHus 111-24
COXPAaHWJIOCH IMPAKTUYECKHU ITOJHOCTBHIO. /lis
[TPOBEACHUS MUKPOCKOITMYECKOIO UCCJICIOBAHUS
ObLI B3ST 00pasell, UMECIOIIUN IIHUPUHY TIPU-
MEPHO paBHVIO 1/2 IMUPUHBI KJIMHKA B €rO0
BepxHe Tpetu (Puc. 4).

11-24 PIl-1

170

206

181

Puc. 4. TexHosmornyeckasi cxeMa KJIMHKOB HOXEHN-KUHXAI0B
n3 norpedbenut 111-24 u PII1-1, morwibHuk lllocceiHoe/
BapreH. YKa3aHbl MecTa B3THSI 00pa3110B MeTauia JUis npo-
BEACHUSI META/UIOrpa(puIeCcKoro aHajimsa, a Ha IornepeyHoM
[UTA(PE — ITOKaA3aTeJIM MUKPOTBEPIOCTH OTIEIIHHBIX YHACTKOB,
Cocrasuresmn:|JI. C. PosanoBa|, A. B. Ilpacoios.

B xone aHaim3a Ha IOBEPXHOCTU KJIHHO"
oOpa3Horo numM@ga ObLIa BBISIBJIEHA MEJIKO3EP-
HUCTass eppuTHass CTPYKTypa, pas3jcjicHHa
CBAPOYHBIMU MIBAMU, UAYIIUMHU IO OCEBOM
JIUMHUU. CBapOYHbIE 1IBHI LIIUPOKUE, B OT/IC/IBHBIX

MecTaX BMIHBI BKJIIIOUYEHMUS 11UIAKOB. B 3épHﬂK '

(beppuTa NPUCYTCTBYIOT B OOJIBIIIOM KOJAYECTHE
BKJIIOYEHUSI HUTPUIOB XKEJI€3a, UMEIOIINE BU i
nu [ (Puc. 5). Mukporsépaocth ¢deppura Ko:
nebaercs ot 95,8 kr/mm? 10 128 kr/mMm?, MeTail
CHUJIbHO 3arpsi3HEH IIIAKOBBIMU BKJIIOYECHUSMH,

Takum oOpa3oM mokas3aHO, 4YTO KJIMHOK
HOXa-KMHXas1a u3 norpederus l11-24 orkopas
U3 MMAaKETUPOBAHHOM 3arOTOBKM, COCTOSILECH i3
[MSITU CBApPEHHBIX B OJIOK XEJIEe3HbIX M0J0C

* MUKPOCKOIMMYECKUN aHAIMU3 HOXEN-KUHXAJIOB U paclid@poBKa MOJYYEHHBIX PE3yJbTATOB ObUIHA IPOBEACHH
corpyaHuiiei Jlaboparopumn ecrectBeHHOHaydHbXx MetonoB MA PAH (r. Mocksa)|Jl. C. Poaaﬁo_ﬁoiﬂ
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PII-1

170

181

181

160

193

160

1-KUHXAJIOB
HocceiiHoe/
JIa JUIS TIPO-
[OTIEPEYHOM

[X YHACTKOB.
B.

[ KJIMHO-
€JIKO3ep-
[CJIEHHAas
' OCEBOM
[JICJIbHBIX
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Ue BUI X
YUTA KO-
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CHUSIMHA.
KJIMHOK
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Pic. 5. Mukpoctpykrypa nuiM@oB HOXEN-KUHXKAJIOB U3
norpedbenuii 111-24 u PII-1. Xopoiio BuaHaA CTpyKTYpa
KpPYITHO3EPHUCTOTO (peppuUTa M YYACTOK CBAPOYHOTO 11IBA
(lI-24). @oro: JI. C. Po3aHoBA.

(Puc. 4). Huskme rnokasarejii MUKPOTBEPAOCTHU
Xejesa U HaJIu4YMUEe B CTPYKType deppura
BKIIIOYEHUM HUTPUIOB XKEJ1€3a CBUIECTEIBCTBYET
00 MCITOJIb30BAHUM MeETalla, TOJYYEHHOIO M3
HU3KO(OCHOPUCTHIX PVYII.

Ik3eMIuisip u3 norpeoeHust PIl-1 coxpa-
HWICSI HEIIOJIHOCTBIO, B PE3YJbTAaTE€ KOPPO3UU
OCTpME KJIMHKA HOXa-KMHXKaJia TOJIBEPIJIOCH
paspyuieHu10. /11 aHaim3a CTpYKTYpbl KJIMHKA
OBLIM B3SITHI JIBa OOpa3siia: oopaser A COOTBETCT-
BYET ITIOJIHOMY ITOIIEPEYHOMY CEYECHUIO COXPAHUB-
ENCsI YaCTU OCTPHUSI KJIMHKA, B TO BpeMsl Kak

oOpaselr b ObUI B34T OJIMKE K YEPEHY KJIIMHKA —
€ro IMpHUHA COOTBETCTBYET MPUOIM3UTEIIBHO 1/2
[TOIIEPEYHOI0 CEYECHUSI KIMHKA B €r0 BEPXHEU
rmosioBuHe (Puc. 4).

Ha nosepxHocTu 1miau@a A BHISIBJIEHA
CTPYKTYpa KPYITHO3EPHUCTOro (heppura, MUKPO-
TBEPIOCTH MaTepuasia coctanisieT o 160-193 kr/
MM?. BBISIBJIEHHBIE MeEJIKHE IIJIAKOBLIE BKIIIO-
YeHUsI HEMHOIOYMCJIEHHbI. AHAJIN3 [TOBEPXHOCTHU
nmda b BeISIBUI Haauyue (peppUTHO-IIEP-
JIATHOU CTPYKTYPBI KJIMHKA Ha 3TOM YYacCTKe.
Conepxanue yriepoaa Koseosnercs ot 0,1 10 0,3%
rpy MUKpoTBEpaocTH 181-206 kr/mMMm2. OTIEIbHbBIE
YYaCTKM YUCTOrO KPYITHO3EPHUCTOro (eppura
UMEIT MHUKpOTBEpHOCTh 170 kr/mm?. HeMHO-
FOYMCJIECHHBIE MEJKUE IIIJIAKOBBIC BKJIIOYECHUS
BBITSIHYTBI 110 HAITPaBJICHUIO KOBKMU.

[TosyyeHHBIE JaHHBIE CBUAECTEIBLCTBYIOT O
TOM, YTO KJIMHOK HOXa-KUHXajla ObLI OTKOBaH
M3 €JIMHOU 3aroTOBKM CBIPIIOBOWU MAaJIOVIJIE-
poaucrtou craim (Puc. 4). CienoB onepaiuu 1o
VIYYILICHUIO padouero Jie3BUsi OOHAPYXUTH HE
yaajocb. OQHOBPEMEHHO C 3TUM OTCYTCTBUE
yIJIepo/ia B CTPYKTYPE KUHXKaJIa B palloHe num@a
A MOXHO OOBSCHUTH €ro BBIFTOPAHUEM IIPHU
BO3JCMCTBUU OTHS IOrpedaibHOro KOCTpa Ha
TOHKOE OCTPUE KMHXKaJa.

3aBepluasi IIPUBEJICHUE PE3VJIbTATOB IIPO-
BEIEHHOIr0 aHaju3a, HeoOXoauMO elle pas
yKa3aThb Ha IPOMUCXOXKIECHUE pacCMaTpuBacMbIX
HaXOJIOK: 00a MCCJIeJOBaAaHHBIX 3K3eMILIspa
[IPOMCXOAST U3 TPYIIOCOXKKEHUM U HECYT Ha cede
cJIieabl IIpeObIBaHUS B OrHE. BO3I€MICTBHUE BBICO-
KX TeMIIepaTyp MorpedajbHOro KOocTpa MOIJIO
[IPUBECTU K XUMUKO-TEPMUYECKUM U3MEHEHUSM,
CBSI3AaHHBIM KakK C ITOTEPEN yIjIepo/ia B CTaJIbHBIX
CTPYKTYpax J10 oOpa3zoBaHUs (DEPPUTHOM CTPYK-
TYPbI, TAK ¥ C YHUYTOXKEHHUEM CJIEIOB TEPMOOOpa-
0oTKHM. TakuM o00pa3oM, UCKITIOUUTH €€ UCITOJIb™
30BaHUE IS YJIy4dlIeHUsT paboOyux CBOVICTB
KJIMHKOB HOXEMW-KMHXAaAJIOB HA OCHOBAHUMU
PE3YJIHTATOB U3YYECHUS U3JICIUU B UX CETOIHSIII-
HEM COCTOSIHUM HEJIb34l.
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UHTEPIIPETALIUAA T1OJIYHEHHDIX
PE3YJIbTATOB

MUKpPOCKOITMYECKUIN aHaAJIN3 KJIMHKOB JBYX
KMHXKAJIOB I10Ka3aJl, YTO IIOJEJIOYHBIM MaTe-
pPUAJIOM JUISI HUX ITOCHYXHIIO KEJI€30 pa3HbIX
COPTOB — HU3KO(POC(hHOPUCTOE, UMEIOILIEEC HU3KUE
rnmokasarejau Mukporsepunoctu (l1-24), wu,
BUAUMO, TOJYYEHHOE M3 PYJ TUIIa IeMaTUTa
(Fe,O,), u 4acTo BCTpeydalolieecs XeJeso,
«BBITUIABJIEHHOE» U3 OOJIOTHBIX PV U UMEIOLIIEE
OOBIYHBIE ITOKA3aTeJIX MUKPOTBEPAOCTHU B
npenenax or 160 go 206 xr/mm (PII-1).

B CBsI3U C 3TUM MPEACTABJISIETCS YMECTHBIM
OTMETUTH, YTO OJHUM M3 LICHTPOB IIPOU3BOICTBA
HU3KOMOCHOPUCTOro XKeJjieda B paccMaTpu-
BaeMblii nmepuon (IV-V BB.) Obs1 CBEHTOK-
[IUCKUU METAJUTYPIUUYECKUU LICHTP (TEPPUTOPUS
coOBpeMeHHOro CBEHTOKIIIMCKOro BOEBOJCTBA,
[losbia), ZOCTUTTIIMIA HAUBBICIIIETO MOIbEMA VKE
B 11I-1V BB. H.3. (Bielenin, 1974, 272). MoXHO
[PEANOJIOXKNUTH, YTO €r0 MPOAYKIIUS, SKCIIOPTU-
pPOBAaBILIASICS B BUJIE XEJIE3HBIX I10JTy(hadpUKATOB,
MOTIJIA UCIIOJIB30BATHCS B KAYECTBE ChIPhS U IIPU
M3rOTOBJIEHUM KJIIMHKaA U3 rnorpedoenus ll1-24.
KOCBEHHO B IIOJIb3y 3TOr0 IPEAIOJIOXEHUS
FOBOPSAT U JaHHBIC, YKA3bIBAKOIIUE HAa HAJIUYUE
KYJIETYPHOI'O ¥ TEXHOJIOTMYECKOro 0OMEeHa MEXIy
pacCMaTpUBAaEMbIM PErMOHOM M TEPPUTOPUEU
pacripocTpadHeHust [lieBoOpcKoi KyJabTypbl U
BIussHUEM rocienHeit (Nowakowski, 1996, 100-
102). ODHOBpEMEHHO C 3TUM, UMEIOIIMECS Ha
JAHHBIM MOMEHT CKVYIHBIC CBEJICHUSI O TEXHO-
JIOTUU METANII000pabOTKM Ha TEPPUTOPUH
no3aHeniein BocroyHou Ilpyccum He 1mo3Bo-
JISSIOT B IMOJIHOU MEPE JI€J1aTh BBIBOIBI O BBICOTE
MAacCTEpPCTBA MECTHBIX KY3HELOB. BBuIy 3TOro
HE€JIb38 MUCKJIKWYUTh, YTO CTaJIb IMOAOOHOTIO
Ka4yecTBa MOTIJIa OBITH TAKXKE ITOJIYy4eHa B Pe3YJIb-
TaT€ BBIMJIABKU M IIOCJIEAVIOLIEH 00paboTKu
Xeje3a u3 00JIOTHOM PYIbI.

B cBETE MAJIOM3Y4EHHOCTU TEXHOJIOTUYECKUX
ACIIEKTOB ITPOM3BOJICTBA IIPEIAMETOB BOOPYKEHUS

C TEPPUTOPUU IIPYCCKUX IUIEMEH, HEMEHBIIHK
MHTEPEC BBI3BIBAIOT U PE3YJIbTAThI, YKA3bIBAIOIIHE
Ha IIPUMEHEHMNE TEXHOJIOTUM TMMaKETUPOBaHNS TP
U3TOTOBJICHUU OAHOTO M3 HCCJICI0BAHHBI

[IPUMEHSUIOCH B YKa3aHHBIN I1EPUO]] B KY3HEYHO!
peMecijie MHOTHX, B TOM 4YuCJe U OanTCKux
mieMeéH (AHteuH, 1973). Jlo HacTOSMIEN
MOMEHTa Kakas-Inbo MHMOOpMaLusg 110 3T0M
BOIIPOCY B OTHOIIIEHUU paccMaTpuBaecMon
CTaTb€ TEPPUTOPUU IIPYCCOB SMOXHU BEIHKOI
[epecesICeHUsI HapO/I0B OTCYTCTBOBAJIA.

YTo Kacaercs Apyroro KuHxajua, T0 i 3yye
[10JIb30BABIIUUCS IIPU €0 U3rOTOBJICHUN MaTe |
puaJl — 3K€JIe30, BBIILIABJICHHOE M3 00JOTHO
pyabl, U IIPUMECHCHUEC IIPU OTKOBKE KIHHI
HIUPOKO pPaCIpPOCTPAHEHHBIX HAa MHOI
TEPPUTOPUSAX M B Pa3HBIX apXeOoJOrnyeck
KyJIbTypaX EBpoOnbl NnpoCTEHINIUX TEXHOJIO!
YECKHUX MPUEMOB HE ITO3BOJISIIOT CaMHU 10 €€
OIPENCIEHHO TOBOPUTb O MECTE €ro M3rom
JIEHUSI WIN X€ BBISIBUTH KaKue-TH00 HHOKY.
TYPHBIE€ BJIMUSIHUSI, HEPEIKO IIpPEArojaracu
[PU aHaAJIM3€ N'eHEe3uca JAaHHOro BUA OPYK
Haunbosiee BEepOsSITHBIM ITPEACTABISIETCS U roT
J€eHUE JaHHOI0 HOXa-KWHXaja MpycckH
KY3HELIAMHU U3 MECTHOT'O ChIPHSI.

CpaBHUTEJIbHBIA aHAIN3 PE3YJILTATOB e
JICHHBIX PEHTI€HOCTPYKTYPHOIO U METALION
¢uyeckoro aHaJIM30B B OYEPEAHOI pa3 ¥
JIUTEJIBHO TTPOJAEMOHCTPUPOBAJ HEOOXOMMMO
MPUMEHEHUSI BCEX JOCTYIIHBIX €CTECTB
HOHAY4YHBIX METOJIOB UCCIIECAOBAHUS NPy M3y
HUW U3JCIUN U3 XKeje3a U OPYXKUS B Yé

3AKJIIOYEHHUE

OKoOHYaTeaIbHbIE BBIBOJABI B OTHOMIE
TEXHOJIOTUYECKMX CXEM, UCITOJIH30BABILINXCH
U3rOTOBJICHUM HOXEH-KWHXKAJIOB Ha TEPPHIO
UX pacIipoCTpaHEHUsI B V-IIEpBOH MOJOI
VI BB., eue npeactout caeiarb. Heobxol
[TPEATIOCHLUIKOM ISl 3TOTO SIBJISICTCS IPOBEH
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JEIOBAHMM CTATUCTUYECKM 3HAYUMOTO
IYECTBA IMPEAMETOB BOOPVYXKEHHS JAaHHOIO
a. TeM He MeHee, yXe IMEepBbIA METaJUIO-
ADHYECKUI aHAIM3 HOXEW-KUHXAJIOB 103"
I [IOJIVYUTH MHTEPECHBIE JITAaHHBIE.

|, BuepBeie B MCTOPUM apXeOJIOTMYECKOTO
WHYEHNMSA TEPPUTOPUM OBIBIIEW HEMEIKOMU
oBiHIIM Bocrounas [1pyccust 0601 mpoBeneH
I3 HOXEN-KUHXAJIOB U OOEBBIX HOXEN
0XH Beiukoro rmepeceseHusi HaApoOJdOB C
CHONB30BAHMEM COBPEMEHHBIX €CTECTBEHHO-
WWUHBIX METOZOB. B xone aHanu3a ObBLIM
JWHEHBI 38 HAXONOK M3 KOJUIEKUMH KEHUT-
peprekoro myses «llpyccusi», a Takke JaBa
QeMIUIsIpa, OOHApPYXKEHHBIC B XOJIE I10JIEBBIX
40T MOC/ETHUX JIET.

2. PeayibraThl peHTIEHOCTPYKTYPHOIO aHa-
isa 40 eMHKUII OpYXUSI CBUIETEJIBCTBYIOT B
JIVEae BCEX MCCJICOBAHHBIX 00pa3llOB O IT'OMO-
SHHOM CTPYKTYpPE€ MX KJIMHKOB B ILUIOCKOCTHU
B3BHE - CrIMHKA KiIMHKA. CIie1bl UCITOJIb30BAHUS
[EXHOJIOTMM JaMacCIIMPOBAHUSA WM K€ TEXHOJIO-
YECKOM CBApKU BBISBIICHBI HE OBLIMU.

3. JanpHenmii Mmetayutorpad@UuyeckKuii aHa-
i3 (MHKPOCKOITMYECKMI aHAJIM3) ABYX HOXEM-
CCKUMH gixanoB ¢ morwibHuKa lllocceitnoe/Bapren
HPOAEMOHCTPUPOBATT HECOOTHOPOAHOCTD CTPYKTYPhI

MHOTHuX
UYECKUX
(HOJIOTH -~

 IIPOBE- QIHOrO M3 KJIMHKOB B TIOINEPEYHOM IUIOCKOCTH
JU10rpa- § NO3BOJIMJI CJIEJIaTh BBIBOJ O MCIIOJIb30BAHUM
a3 ybe- KAK MUHMMYM JIBYX TEXHOJOTHYECKUX CXEM IIpHU
(MMOCTBb MBIOTOBJIEHUM HOXEN-KUHXAIOB. B TO BpeMs Kak
CTBEH~- KIMHOK HOXa-kuHxana Pll-1 Obur u3rorosiieH
nu3yye- i3 CMHOM 3aroTOBKM CHIPIIOBOM MaJIOYIJIEe-
'THOCTH. POIUCTOM CTa/IU, KJIMHOK 3K3eMIuisipa 111-24 O
0TKOBAH M3 NMAKETUPOBAHHOM 3aroTOBKH,
COCTOSIBIIEM M3 ISITH CBapeHHBIX B OJIOK
KEJNE3HBIX I10JIOC.
LHCHUH 4. OTCcyTCTBUE CJIENOB JAJIbHEUIIIUX KY3HEY-
CA TIpHU HBIX OMepalLiii 110 YIIYUIIEHUIO pabovero Jie3BUs
'TOpUn HOXCH-KUHXAJI0B OOBSICHSIETCSI, BEPOSTHO,
OBUHE BO3JEMCTBMEM BBICOKUX TEeMIIEpaTyp IIOrpe-
TUMOM DATBHOrO0 KOCTpa, BBI3BABLIMX (PU3UKO-XUMMU-
NEHUE

YECKHE U3MEHCHUS B CTPYKTYPE KIIMHKOB.

D). Pe3ynbrathl MUKPOCKOITMYECKOrO aHaJIn3a
CBUJICTEIBCTBYIOT 00 MCIIOJIb30BAHUM CHIPHS,
OTJIMYAIOIIETOCS KaK Ka4eCTBOM, TaK M, CY/s I10
BceMy, npoucxoxiaeHueM. Cranp kimHKa Pll-1
ObLl1Ia, CKOpPEE BCEro, IOJIydeHa B PE3YJbTaTe
KY3HEYHOU O0OpabOTKM MECTHOM OOJIOTHOM
XKEJIE3HOM pVYJbl;, IIPU U3TrOTOBJIEHUM HOXAa-
Kuaxaina Il1-24 ucnonp3oBajcd MeTalll,
[MOJIYYEHHBIN U3 HU3KOMOCHOPUCTHIX PVII.

6. CoIpb€, MCITOJIBL30BABIIIEECS TIPU U3TOTOB-
neHun Hoxa-kuHxana llI-24, umeer, ckopee
BCEr0, UMITIOPTHOE ITPOUCXOXKIEeHUE. B KauecTBe
BO3MOXHOTIO II€EHTpa 3KCIOpTa XEJE3HBIX
moaygadpukaroB paccMarpuBaeTcss CBEHTOK-
IIUCKUNA METAUTYPIrUYECKUM KOMIUIEKC, PacIio-
JJaraBIINUCS HaA TEPPUTOPUU COBPEMEHHOU
[Tonapmmn.

7. IlonydyeHHBIE pe3yJIbTaThl JEMOHCTPUPYIOT
MCCJICIOBATEIbCKUM TTOTEHIIMAJI UCITOJIb30BaHUSI
COBOKYITHOCTH COBPEMEHHBIX HAYYHO-UCCJIEI0-
BaTECJIbCKMUX METOJNOB M 3aKJIAJAbIBAIOT OCHOBY
NAJIbHEUIIIETO U3YYCHUS TEXHOJIOTUU U3IOTOB-
JIEHUSI PAHHECPEAHEBEKOBBIX ITPEJIMETOB BOOPY-
KEHUS B PETUOHE.
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<Me OaITCKuX

puu JIUTBEL Straipsnyje aptariamos V a. pradzioje-viduryje —

14, pirmoje puseje buv. Rytprusiy ir Lietuvos
friforijoje paplitusiy peiliy-durkly gamybos
gehnologijos. Dirbiniai nuo seno trauke vokieciy,
letuviy ir rusy archeology démesj. Taciau
gamybos technologijy, aSmeny strukturos tyrimy
IgSiol nebuvo atlikta. Siekiant uzpildyti Sia spraga
ginklai buvo iStyrineti rentgenografiniais 1r

Hll\gf.(‘,:(:(l:iszn 3 metalografiniais metodais. Analizuoti egzemp-
o . V. & . gm “ar
) // KCHA. jorial yra 1S prieskarines KaraliauCiaus muziejaus

Prussia“ kolekcijos bei i§ pastaruoju metu
wkdytu Shosejnoe kapinyno (buv. Warthen),
Kali ingrado sr. kasinejimuy.

ISviso buvo iStirta 40 gerai 1Slikusiy ginkly (38
8z, IS ,Prussia® muziejaus rinkiniy 1ir 2 egz. 18
,;ua. kapinyno). Rentgenografines analizes
duomenimis, visy dirbiniy aSmeny struktiira buvo
jlomogeniSka, kaltinio ar lietinio Damasko
pedsaky nepastebeta. Taciau atlikus 2 peiliy-
durkly i§ Shosejnoe kapinyno metalografine
analize paaisSkejo tam tikri technologiniai
skirtumai. Kapo PI1-1 peilio-durklo aSmenys buvo

9€T OTpsaa
H o mpogse-
ax 2007 r.
Kanuuun-

IET OTpsaa
) IIDOBEICH~
I MOI‘HJ]},-.
[HI'PAJACKOM

, 3aBBSUIOB
JYEPKU 10

B DocTosy skalti i$ vieno menkai janglinto gelezies gabalo.
€ HOXH- o tarpu kapo I11-24 peilio-durklo aSmenys buvo
~VI BB. // pagaminti 1S sudetingo gelezies su maza fosforo
IcCKOBCKO# koncentracija ir stambokais ferito grideliais

| penkiy juosty paketinio ruoSinio. Atlikti tyrimai
. todo, jog aptariamy ginkly gamybai buvo

naudojamos bent dvi technologineés schemos ir
skirtingos kilmes zaliava. Kokiy nors kalviSky
gperacijy aSmeny kokybes gerinimui pedsaky
nepavyko nustatyti, nes abu peiliai-durklai rasti
degintiniuose kapuose, — jie buvo paveikti ugnies,
sukelusios fizinius ir cheminius jy savybiy

pokyClus.

eologica
300PHUK

HCTUTYTa

dHUS 110

Palyginamoji kapy inventoriaus analize leidzia
abu kompleksus datuot1 V a. antraja puse. Dau-
guma kity dirbiniy kapuose yra vietines kilmes ir
analogisSki vienalaikiams regiono kariy kapams su
kovos peiliais-durklais.

Shosejnoe kapinyno peilius-durklus grei-
Cilausial gamino vietinial prusy kalviai, panau-
dodami vietos pelkiy gelezies ruda. Taciau tuo pat
metu galéjo buti naudojama ir importine zaliava,
kurios aptikta analizuojant kapo II1-24 dirbinj. Jos
eksporto centru galejo buti vienalaikis metalur-
gijos centras Swietokrzyskie (Lenkija), kaimyni-
niams regionams tiekdaves mazo fostoringumo
gelez). Tai patvirtinty ankstesni Przeworsko
kultaros jtakos baltiSkoms zemems pastebejimai.
Siy ir kity klausimu spektrui ypa¢ vertingi tolesni
prusiSkos ginkluotes technologijy metalografiniai
tyrimai.

ILIUSTRACIJU SARASAS

1 pav. Kovos peiliy ir peiliy-durkly 1§ Kara-
liauciaus ,,Prussia® musiejaus kolekcijos rentge-
nogramos: 1 — Ryty Prusiyja, inv. Nr. Pr. 7257; 2 -
Grebiten kapinynas, buv. Fischhausen/Zuvininky
apskr., inv. Nr. IV, 184 {f., 5384; 3 — buv.
Fischhausen/Zuvininky apskr., kapas 15, inv.
Nr. IV, 203 ff., Nr. 5416, K. Nr. 103; 4 — Ryty
Prusija, inv. Nr. Pr. 7271; 5 - Lobertshof
kapinynas, Labiau apskr., inv. Nr. 111, 378, 2405).
H. Born rentgenograma.

2 pav. Shosejnoje kapinyno (buv. Warthen)
geografine padetis, Kaliningrado sr.

3 pav. Shosejnoje kapinynas (buv. Warthen).
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I§ dalies iSlikes kario kapo PIT-1 (a) ir iSlikes visas  kietumo rodikliais $lifuose. Sud.|L. Rozanova:
kario kapo (b) inventorius. A. S. Sidorovo pies. J. Prassolow. |

4 pav. Peiliy-durkly a§meny i§ Shosejnoje 5 pav. Peiliy-durkly asmeny i§ kapy PII-]}
kapinyno (buv. Warthen) kapy PII-1 ir [II-24 III-24 pjiaviy mikrostruktira. Gerai matome
technologines schemos su pazymétomis bandiniy  stambiagrudzio ferito struktiiros ir suvirinim
metalografinei analizei atlikti vietomis ir aSmeny  sitlés fragmentas (111-24). [L. Rozanovos| nuol
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