yllp'dBJleHl/le AUCTAHIIMOHHOTO 06yqum{ U MMOBBIILIEHU A KBaJII/l(l)I/lKaLLI/II/l

Xyl0KeCTBEHHBIN MeTaJlJl

Masa 3. MEOQHbIE CINJ1ABbI
3.1. BpoH30BbIi Bek

Ba)xHeMWMMM 13 NPOM3BOACTBEHHBIX AOCTUXEHWUI BO II Thics-
yeneTum Ao H.3. 6bm WKnpokoe BBeAeHUe B ynotpebneHne 6poH3bl
(cnnaBa mMeau n 0noBa) M NPUMEHEHME NOLWAAN B Ka4yecTBe CpeacTea
TpaHcnopTa.

B [Bypeube Hayanu crnaensaATb Mefb C UPAHCKMM OJIOBOM, BO
BCAKOM cny4yae, K koHuy III Teicsuenetns oo H.3., HO 6pOH30BLIE U3-
AENVS HauYMHAKT MNOSABSTHCSA OKOSIO 3TOrO XXe BPEMEHU U B APYrUX
MecTax.

BpoH3a KyeTcs 3HauMTEeNbHO XyXe, YeM Melb, U U3Aenns U3
6poH3bl bonee xpynku. Ho 3T HepoctaTkm BpoH3bl C M3BLITKOM Mo-
KpbIBAOTCS €€ BaXKHbIMK MpeuMyLlecTBamm, obecneymsLIMMN OTHOCK-
TenbHO ObICTpOE ee pacnpocTpaHeHue: OpoH3a TBepXe Mean M B
MEHbLUEA Mepe MoABEPXEHA KOppo3uu. TemnepaTypa NiaBneHus
O6pOH3bl 3HAYMTENILHO HMXKE, YeM Meau, a JNMTelHble KayecTsBa
HeCpaBHEHHO BblLlE; 3TN 06CTOATENBCTBO, YUNTbIBash YpOBEHb TEXHU-
YECKUX 3HaHWM [APEBHEro YenoBeKka, AOJKHbI BblIM ChbirpaTb OrpoM-
HYIO pOSib.

Ecnn MegHble pyabl BCTPEYAOTCA peako, TO 3a1eXN ONOBSAHHbIX
py4 BCTPEYaloTCs elle pexe; COYeTaHue Xe TeX U Apyrnx B OO4HOM
pailoHe SIBNSIETCH WCKOYEeHMEM. BcrieacteBue atoro 6poH3a A0Sro
6bln1a CpaBHUTENBHO PeAKMM U AOPOrMM METasIoM.

Ho B TedeHue II ThbicA4YeneTnss BO3HUKAIOT MHOMOUUCIEHHbIE
LeHTpbl Npou3BoacTBa 6poH3bl BO MHOrMX obnactsx EBponbl n Asuum,
a Takxke B ErunTe. Yxe B nepBoit nonosuHe II ThicSUYeneTms Ao H.3. B
60OMbLUMHCTBE CTpaH, HaceneHne KOTOPbIX 3Hano MCMosb3oBaHue Me-
Tannos, 6poH3a pewnTenbHO Npeobnagana nepeg mMeabto.

Mbiwwbskosucras 6poH3a. Hanbonee apeBHSAS BbiniaBka MblLlb-
SIKOBUCTOV MeAN OTHOCUTCH K cepeanHe V TbiCAYeneTus 10 H.3. B Me-
cTeuke Tene-Sxbsl, Ha Oro-BocToke MpaHa, B 3akaBkasbe € IV ThbiC. A0
H.3., B ['epMaHun, UcnaHun, MopTtyranum ¢ III Thicauenetmsa Ao H.3.
MbIWbSAK B MeAHbIX crfaeBax yaydwan ux ¢HU3nMKo-MexaHnyeckme
cBomcTBa. Yxe 0,5% As ynydllaeT KOBKOCTb B XO/IOAHOM COCTOSIHUM,
[aeT BO3MOXHOCTb Nony4daTb 6onee NAoTHblE OT/IMBKM, YBENNYMBAET
YKMAKOTEKYYeCTb, YTO obneryaer nosy4yeHue nioTHbIX OT/IMBOK B pe-
nbedHbiX opmax. C yBenmyeHmeM copgepxaHus As o 8% nnactuu-
HOCTb He yXyALWaeTcs, a Bbllle 3Toro npegena niacTMyHoCTb najaer,
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. YnpaBJieHUe JUCTaHIIMOHHOTO 00y4YeHHUs U MOBBILIEHUS KBaIUpUKALIUX

Xyl0KeCTBEHHBIN MeTaJlJl

M cnnaB CTaHOBUTCA XpynkuMm. Ha puc.1l7 nokasaHa AuarpamMma
coctosiHusl Cu — As.
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Puc. 17. Ouarpamma coctosHus Cu - As

TBEpAOCTb MbIWBAKOBUCTLIX BPOH3 HAXOAUTCS Ha YPOBHE Of10-
BSIHHBbIX.

LiBeT MbllLbsSKOBMCTON Mean (BpoH3bl) pa3nuyeH — oT 6enoro
[0 KpaCHOBATbIX N 30JIOTUCTbIX OTTEHKOB.

MbILWbSAKOBUCTbIE MUHEPASbI 0BbIYHO PacnNpOCTpaHeHbl B BEPX-
HAX  YacTsX  MECTOPOXAEHWA  MEPBUYHBIX  MbILBbSAKOBUCTO-
KonyefaHHbIX pyA, U B APEBHOCTM YeNoBeKy He MpeacTaBnsano Tpya-
HOCTU UX 06HaDY)KVITb B MeCTaxX 3aneraHus.

MepBOHAYanbHO  MbILbSKOBUCTBIE  MUHEpanbl:  30/10TUCTbIN

aypunurMeHT As2Ss U sipKo-KpacHbI peanbrap AssaSs — MOrn npu-
B/le4Yb BHUMAHWE YeoBeKa Kak Marnyeckue Cpeactsa, B YacTHOCTU U
MOTOMY, YTO KpacHble MWHepanbl C APeBHENLINX BPpeMEH Hadensmcb
BO/LIEOHBIMK CBOMCTBaMM.

lNpeanono)xeHne o NpUMEHEHUM B APEBHOCTU NaBWU/IbLNMKAMU
peanbrapa u aypunurmMeHTa 6b110 NOATBEPXAEHO MHOMOUYMCIEHHBIMU
OMbITHbIMWX A60OPATOPHBLIMU MNABKAMM.

[nasunbWKK HE MOr He 3a- MeTUTb, 4TO npucagka 3TUX
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Xyl0KeCTBEHHBIN MeTaJlJl

HepanoB AaeT CrnaB Nydllero kayectBa. MeHss gonu aobaBnsieMbix
MWHEpanoB, OH MOsyyan CrjaaBbl Pa3MYHbIX LBETOB M C XOPOLIMMUK
MEXaHWYECKMMM CBOMCTBAMU. TaKoe pe3Koe M3MEHEHWE OKpPacKu W
CBOWCTB METa/la Npy BBEAEHUWN MasbIX A06aBOK 6blf10, HECOMHEHHO,
OOHUM M3 UCTOYHWKOB, MUTABLUMX MO3XE aNXMMMKOB B UX Mpeacras-
JIEHUM O TPAHCMyTaUMM METAJINIOB U 0 «@PUNOCOPCKOM KaMHe», Manoe
KOJINYECTBO KOTOPOr0 «COBEPLUEHCTBYET» 6O/bLIOE KOMYECTBO Me-
Tanna.

Mpy MCNONb30BaHUN MbILLIbSKOBUCTBIX MUHEpanoB 6biio 3ame-
YEHO, YTO BblAensaWmMecs Npu MiaBke COEAMHEHMUS] Mbllbsika OTPU-
LaTeslbHO CKa3blBalOTCS Ha 340pOBbE MMaBWIbLMKOB, TaK KakK Conu
MbllLbsIKa SA0BUTbI.

OrnoBsiHHas 6poH3a. Tepexod OT MeAHO-MbILLbSAKOBbIX Cr/1aBOB
K MeOHO-O/IOBSIHHbIM 6bl/T MOCTEMEHHbIM, U MEPBOHAYanbHO OI0BO
npuncaxknBaian K Meam COBMECTHO C MbILLUbAKOM. 3TVIM, BMAnMMO, 06b-
ACHAETCS, YTO B CTPaHax Ha bnvxHeM BoCToke 1 B HEKOTOPLIX APYrnx
pernoHax B HayalbHOM nepuode «BpOH30BOro BeKa» OJIOBSIHHas
6poH3a coaepUT HebosbLIOE KONMMYECTBO O/10Ba U MPUTOM COBMECT-
HO C MbIWbSAKOM. VcKntoveHneM aBnsaoTCa ApEeBHME 6pOH3bI TamnaHna
n MaknctaHa, He coaepkalume Mbiwbsika, Tabn. 1.

Tabnuua 1

CBeneva (o] I,Cl,peBHel‘/‘ILIJl/IX MEAHO-0JIOBAHHbIX NpeaMeTax

CtpaHa MamMATHUK MpegmeTsl | daTnpoBka OnoBo, | MblWbSK,
(rr. po H.3.) % %
TawnnaHp BaH YuaHr Knnxxan 3600 2,5 -
UpaH Tene-Axbs KnHxxan 3000 3,0 1,1
AzepbaiipxaH | BabagepBuw | Kprouok 3000-2500 0,97 1,3
WpaH Yp Jle3Bne 2800-2500 2,40 -
Typumst Tpos II Jlessue 2500-2000 2,18 0,97
MakncraH MoxeHaxo Ne3Bune 2100-1700 1,2 -
Oap
Ervner pobHuLa Jle3Bue 2000-1800 1,8 Cnegbl
TyTaHxaMoHa
AHNNs UrMWHTOH KnHxxan 1700 1,54 2,9

Bbinnaeka on10Ba M3 ero NpupoaHoN okMcu-kaccutepuTa SnO, ¢
OpeBECHbIM yrnemMm AoBOJIbHO MPOCTa, U BbIMJ1IAaBEHHOE OJIOBO MOXET
6bITb 06aBNEHO K BbIMMaBAEHHON Mean Ans NonyyYeHust GpoH3bI.

[Jpyro/i BapuaHT BO3MOXHOrO MOJlyYeHUs B6pOH3bl — COBMECT-
Hasa nnaBka MeAHbIX pya, NpeaBapuTenbHO CMELLaHHbIX C KaCCUTEPU-
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TOM. TakuM NyTeM MOXHO MOMy4YaTb CMjlaBbl C pas3MyHbIM COAEpXa-
HMeM 0M10Ba (TaK Kak YMCTbIN KaccuTepuT coaepxut novtn 80% ono-
Ba).
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Puc. 18. Ouarpamma coctoaHusa Cu-Sn

[JpeBHWe MeTannypru npu NpUMUTUBHOW TEXHONOMMKU YCTaHO-
BWUMN, YTO codepXaHue ofioBa B Cnjase Aenaet MeTann bonee TBep-
AbIM N XPYMNKUM, @ YMEHbLUEHWE — MSArKMM M NNAcTU4YHBLIM. [103TOMY
AN yoapHbIX Opyaui B MeaHyto OCHOBY 06bl4HO fobasnsnu 4% Sn,
Ans pybsawmx n pexxylmx — ot 5 Ao 9% Sn, Ans KOMAOWMX U HEKOTO-
pbIX TUMOB CTPOUTENbHLIX OpyaAnn — oT 9 Ao 12% Sn u Bhile. YKpa-
LUEHMS TaKXKe CoAEpXain BbICOKMIM NPOLEHT os10Ba. Ceprbl XXe MMEeT
Manbli NPOLEHT Ofl0Ba, TaK Kak Mpu GOJIbLLIOM cofepXKaHWM 0oBa
TOHKOe Nne3Bue 6bICTPO BbIXOAMSIO U3 CTPOS, CTaHOBWIOCH SIOMKUM U
BbIKpaLLMBanoch.

MHOrOBEKOBOM OMbIT U3rOTOBNEHNS U3AENNIA U3 BPOH3bI, 3aA0NT0
[0 YCTaHOBNEHMS amarpammbl coctosiHna Cu-Sn (puc.18), gocraTtovHo
TOYHO YCTaHOBWN ANS OnpeAeneHHbIX U3denuii KOHKpeTHOe coaepxa-
HWe Sn, YTO HaxoaMTCs B MOSIHOM COOTBETCTBUMM C AMarpaMMON COCTos-
Husa Cu-Sn, Tabn.2.
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Tabnuua 2
CoctaB cneumanbHbIx ((byHKUMOHANbHBIX) BPOH3
Ha3HaueHne 6poH3bI Cuy, Sn, Zn, Pb, Mpoune, %
% % % %
Opy>eliHasi 89- 9-11 |2 1,5
91
KonokosnbHas 77- 20- 1-25 | 14 0,6-2,0Ni;
80 23 0,1 0,1-
1,5Ag
KuTtaiickue FOHI U ni| 80 20
TaMTaMbl
SANOHCKUI  KONMOKOJbHLIN | 62,5 | 25 9,38 3,12Fe
MeTann
Konokonbumnku c|40 60
cepebpsiHbIM 3BOHOM
3epkanbHas 66,67 | 33,33
Crapble kutaickue | 80,88 9,7 8,4Sb
3epkana
dnoHckne w  kuTalckue | 82- 10-18
6poH3bl  C yepHbIM uBe- | 90
TOM
MoHeTHas:
- ONOBSIHHAsA 95 4 1
- aNloMNHMEBas 91,5 8,5Al

HoBelilune XypnoXecTBeHHble GpPOH3bI UMEIOT Creaylowmii Co-
ctaB, %:

Cu Sn Zn Pb Ni Fe

80-90 3-8 1-10 1-3 - -

Hanpumep, «MeaHbI BCaHMK» UMEET cneaytowmii coctas, %:

l1-a3anmBka 89,90 7,53 245 0,11 0,125 0,09

2-q9 3anuBka 91,10 7,46 192 0,08 0,13 0,08

XMMWYECKMA COCTaB M Ha3HaUYeHMe XyA0XEeCTBEHHbIX 6POH3 no-
KasaHo B Tabn. 3.
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Tabnuua 3

XuMnueckui cocTaB, %, U Ha3HaYeHne XyA0XKECTBEHHbIX BPOH3
Mapka Sn zn Pb Cu Mpumecn HasHaveHuve

(Sh, Fe,
Al)
BX1 4-7 5-8 1-4 Oct. | 3,0 OTnuBKM GIOCTOB, CTaTyN
BX2 1-5 8-13 1-6 Ocr. 3,0 KpynHoe  pekopatuBHOe
nuTbe

BX3 0,5-3,0 25-35 1-3 OcT. 3.0 Menkoe nutbe

Kak nuTeiHbIn MaTepuan 6poH3a 06/1alaeT BbICOKOM »XUAKOTE-
Ky4yeCTblo, OHa XOpOLLUO 3aroJHSET CaMble CNOXHble (OPMbl, UMEET
HebonMbLLIYI0 YyCaaKy, BblAEPXMBAET pa3nuyHbie BuAbl 06paboTku
(KOBKY, YeKaHKy, pesaHue, rpaBupoBKy), MMEET KpacuBbIi LIBET U Bbl-
COKYO KOPPO3MOHHYIO CTOMKOCTb.

Co BpeMeH ApeBHMX PUMISH Mbl HAaxoAMM GpOH3bl, coaepXa-
LiMe KpOMe Meau WM 0noBa HEKOTOPOE KOSIMYECTBO LMHKa. Mpucaaky
LUMHKA K XyOOXEeCTBEHHON BpOH3e creflyeT Mpu3HaTb BecbMa ena-
TeNbHOM, TaK Kak OH MOHWXaeT TeMmnepaTypy nnaBfeHus, Aenaet
6poH3y 6onee XWAKOMNABKOWM W Jydlle 3anofHAOWEN NIMTENHYO
dopmy. Mpu 3TOM cnegyeT yuuTbiBaTb, YTO W3MULLHEE KOMMYECTBO
unHka (bonee 8-10%) yaelwesnsst 6poH3y, 3HAUUTENBHO MOHMXKAET ee
MONOXWTESbHbIE KayecTBa: BpOH3a TepsieT CBOM KpacuBbIA KpacHOBa-
Tbi MM 30/10TUCTbIM LBET, CTAHOBUTCS XKEITOBAaTOM M MOKPbLIBAETCS
Ha OTKPbITOM BO3AyXe TEMHbIM HA/IETOM.

KpoMe uuMHKa B XyAOXECTBEHHbIX 6POH3ax MOCTOSIHHLIM BCrO-
MoraTeflbHbIM JIErUPYIOLLMM KOMIMOHEHTOM SIBNSIETCS CBUHeW. [naB-
HbIM Ha3HaYeHMEM CBMHLA B YKa3aHHbIX CMfaBax sIBASIETCS ynydlle-
HME UX MexaHM4eckoi obpabaTbiBaeMOCTU; CTPYXKKa CTaHOBUTCS JIOM-
KoM, BPOH30BbIE U3AENMS XOPOLLO NMOAAAIOTCS YEKaHKe.

BpoH3bl, coaepxallne 0S10BO, SIBASIOTCS LUMPOKO MHTEPBasib-
HbIMK CrfiaBaMW, JAlOT HE3HauWUTENbHYK ycaaky (B npegenax 1%),
XOPOLLO 3aMONHAT NUTENHYIO POpMY M AalOT OTYETNMBLIN OTNeYa-
TOK, 0bnajaloT BbICOKOW KOPPO3WOHHOW YCTOMUMBOCTBIO M 3aMeua-
TENbHbIMK  3CTETUYECKMMU KauecTBaMW. CnuwkoM 6onbluoe coaep-
XKaHWe UMHKa B 6poH3e CnocobCTBYET €ro MCMApEHUIo U MOSTyYeHUHO
MOPUCTON OTNMBKW. BpOH3bl paumMoOHanbHOrO CocTaBa AO/MKHbLI NOA
BO3AeNCTBMEM aTMOCKHEPHbIX YC/TOBUIA MOKPbIBaTbCA KpacuBLIM Hane-
TOM YIIEKUC/bIX COMEN, HasblBaeMbIX MaTUHOW. epBoHavanbHO 06-
pasyeTtcs cynbdat Mmeam CuSO, Cu(OH),, KOTOpbIli C TeYeHMEM Bpe-
MeHu npespallaetca B CuSO, 3Cu(OH),. B HekoTOpbIX Criyyasx npwu-
cyTCTBYET Hebonbwoe konu4vectBo kapboHata CuCO;:Cu(OH),. Mo-
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YHpanIeHI/Ie AUCTAHIIMOHHOTO 06yquI/m U NMOBbIIIEHU A KBaJ’[HCl)I/IKaLlI/II/I

Xy0°KeCTBEHHBIN MeTaJll

61130CcTM 0T MOpcKoro nobepexkbsi BO3HWMKAET OCHOBHOW Xnopwp
CuCl,-Cu(OH),. Mpncagka k 6poH3e oT 1 Ao 3 % CBWHUA, He BAUSS
3aMETHO Ha LBET U3AEeNUs, HECKOSIbKO MOBbLILAET XWUAKOTEKYYECTb U
obneryaet 06paboTKy MyaHCOHOM M rpabluTUXeneM.

B XII-XVII BB. B [peBHel Pycu OTAMBKM MPOU3BOAUIUCL U3
cnnaBa «Crnpyaa», COCTOSILLEro U3 Meau, ONoBa, LUMHKA U, BO3MOXHO,
CBMHUA.

B XV-XVII BB. OT/IMBKW MPOVU3BOAUIIN U3 KPacHOW Meau C oJo-
BOM, C XVIII B. — 13 xento Mean (6poH3bl ¢ AobaBneHneM LmHKa). C
cepeauHbl XIX B. Ans OTMBOK NaMSATHWUKOB MPUMEHsNAack «CyKpacHast
6poH3a», B COCTaB KOTOPOW BXoaw/a LMHKOBas nuratypa (Ao 5%). B
KOHUe XIX B. LUMPOKOE MNpUMEHEeHWe ANnst XYAOXECTBEHHOro NnTbs
Haluna 6poH3a, coctosiwas n3 82% Cu, 13,5%2Zn, 3%Sn u 1,5% Pb.

B 3anaaHoi EBpone anst XyAo)XeCTBEHHOrO JITbs MPUMEHSIUCD
6pOH3bI, MO COCTaBy aHanorm4yHole HpoOH3aM, MMEBLLUMM MeCTO Ha Py-
.

Ha puc.19 nokasaH 6angaxvmH cobopa Cesitoro lNeTtpa B Batu-
KaHe; KOJIOHHbI, HocsWwmMe Ha3BaHue «COMOMOHOBbLIX CTONHOB», NMELOT
BbICOTY 26M.

SN et 6
Puc.19. Butble «CONOMOHOBLI KONMOHHBI» (TeMHOrO LiBeTa) 26-MeTpoBOoro
6anaaxuHa, BLINOMHeHHbIe U3 6poHsbl (a) U X pacnonoxeHue B cobope CBATOrO
TTetpa (6) [19]
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CneumnanbHble 6poH3bl. CnnaBbl MeanM C pasnMyHbIMKA KOMMO-
HEHTaMW, TaKUMW KaK a/ItOMUHWUIA, 6EpPUNNNIM, KPEMHWUIA, CBUHEL U Ap.,
Ha3bIBalOTCS CrneumanbHbiMK 6poH3aMu. CneumanbHble 6pPOH3bI OT/IN-
YAKTCH  BbICOKUMU  MEXAHUYECKUMM, JINTEWHBIMKU, 3CTETUYECKO-
[AEKOPATUBHBLIMU W CneumanbHbIMU CBOMCTBAMM U BO MHOTMX CllydasiX
MOTYT YCMELHO 3aMeHsITb AeDULUTHBIE OJTOBSIHHbLIE OPOH3bI.

BbICOKMMU NIUTENHBIMU M AEKOPaTVBHLIMU CBOMCTBaMK obnaaa-
0T  cneaywowme  6poHsbl:  BpOLIC4-4-2,5  (nedopmupyemas),
BpO5U5C5 (nuTteiiHast), BpA5, BpA7 (aniomuHueBble), BpKMu3-1
(kpemHueBas), bpb2 (6epunnuesas), bpOLIC6-6-3 (HecTaHaapTHas).
CnnaBbl Meau C GepuinmneM OT/IMYAIOTCA YHWMKANbHBIM GnaronpusaT-
HbIM COYETAHMEM B HMX BbICOKMX MPOYHOCTHBLIX U YMPYrux CBOWCTB,
BbICOKOW 3/1eKTPO- M TEMNIONPOBOAHOCTY, BbICOKOrO COMPOTUBIIEHWS
pa3pyLUEHUIO U KOPPO3UOHHOW CTOMKOCTU. Bepunnuii obnagaer B Me-
OV YMEHBLUAIOWENCS C NOHMXXEHMEM TeEMMepaTypbl PacTBOPUMOCTbIO,
nosTomy 6epunnunesble GPOH3bl TEPMUYECKUN YNPOYHSIOTCS.

Mocne 3akanku C TeMnepaTyp, COOTBETCTBYHOLMX a-0bnactu
(~7800C), ctpykTypa 6epunnmeBbix BpOH3 mnpeacTaBfieHa Mepechi-
LWEHHbIM a-TBEPALIM PacTBOPOM. B 3akaneHHOM COCTOsiHUM 6epunnn-
€Bble 6POH3bl OT/IMYAOTCS BbICOKOW MIACTUUYHOCTBIO U TEXHOMOMMYHO-
CTblO, AOCTATOYHOM Afs XonoaHou obpaboTkn aasneHneM. He copep-
)alluue 0/10Ba aIloOMUHUEBLIE M KPEMHUEBBLIE HPOH3bI UMEIOT XOpoLne
[AEKOPATUBHbIE CBOMCTBA U BbICOKYKO KOPPO3MOHHYIO CTOMKOCTb.

Ans ynydweHns MEXaHUYECKUX U TEXHONOrMYECKMX CBOMCTB B
coctaB H6poH3 BBOASAT AOMONHUTENbHbIE 3neMeHThl (Zn, Ni, Mn, P) u
apyrvue KoMnoHeHTbl [31]. Tak, B 0TOBSHHbIX 6pOH3aX LUWHK MOBbILLA-
€T MeXaHM4YecKne CBOWCTBA M XXWUAKOTEKYUECTb, CBMHEL| yMydllaeT
AHTUMPUKLUMOHHBIE CBOMCTBA M 0BpabaTbiBaeMOCTb pesaHueM, ¢oc-
(bop NoBbILWAET AHTUPPUKLMOHHBIE CBOWCTBA M XMAKOTEKYYECTb.

B anmoMuHMeBbIX HpOH3ax Xenes3o M MapraHew, yaydlwalT Me-
XaHUYeCcKMe CBOMCTBA, MOBLIWAKT AHTUKOPPO3VMOHHYID CTOWKOCTb;
HUKENb YMyYllaeT MexaHUM4yeckMe CBOMCTBA, COOOLWIaeT >apomnpou-
HOCTb M @HTUKOPPO3NOHHOCTb.

B onoBsiHHbIX H6poH3ax copgepxxmTca obbluHO Ao 10% Sn, a
TaKXke ANs YNy4ylleHUs MeXaHUYECKUX U NUTENHBbIX CBOMCTB, obnerye-
HUS MexaHu4eckor 06paboTKu M yAelEeBNEHNS AONONHUTENBHO BBO-
aat Zn, Pb, P, Ni.

ObpaboTke faBneHveM MoAAAlOTCA NUWb HEKOTopble HGPOH3bI,
coaepxalumne He bonee 8% Sn (Tabn. 4).
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Tabnuua 4
BpoH3bl  0nOBsIHHbIE, ObpabaTbiBaeMble AaBneHnem (FOCT
5017-74)

Mapka XuMunueckuii coctaB (ocHoBa Cu), %

Sn P Mpoyvne
bpOd8-0,3 7,5-8,5 0,26-0,35 | 0,10-0,20 Ni
bpOd7-0,2 7,0-8,0 0,10-0,25 | —
bp0®6,5-0,4 6,0-7,0 0,26-0,40 | 0,10-0,20 Ni
BpO®6,5-0,15 6,0-7,0 0,10-025 | —
bpOd4-2,5 3,5-4,0 0,20-0,30 | —
BpOd2-0,25 1,0-25 0,02-0,3 —
bpOLI4-3 3,5-4,0 — 2,7-3,3 Zn
bpOLC4-4-2,5 3,0-5,0 — 3,0-5,0 Zn; 1,5-3,5 Pb
bpOLIC4-4-4 3,0-5,0 — 3,0-5,0 Zn; 3,5-4,5 Pb

JInTeiiHble onoBsiHHbIE BpOH3bI 6a3MpyloTcsa Ha cucteMax Cu—Sn
n Cu-Sn—Zn—(Pb). OHWM xapaKTepu3yloTCa LIMPOKMM TeMnepaTypHbIM
WHTepBanoM kpuctannunsaumm (At,=180°C) 1 3HaunTeNnbHOM pacTso-
pPUMOCTbIO OfIoBa B TBEPAOM COCTOSIHUW. IDTO CO3A4aE€T 60nbLyio
CKJIOHHOCTb K AEHAPWUTHON NMKBaLMW; B OBbIYHbIX YCMOBUSX JUTbS
HepaBHoBecHasi B—da3a (TBEpAbIN pacTBOp Ha OCHOBE MHTEpMETas-
mmaa CusSn) nosiBnsieTcs B CTPYKType npu KOHUeHTpauun 6onee 7—
8% Sn. lMpu oxnaxaeHnn P—dasa npeTeprneBaeT 3BTEKTOMAHOE Mnpe-
BpalleHne B—a+y npu 586°C, 3ateM y—a+d npu 520 °C wu
O0—a+e'npu 350 °C. TakuM 06pa3oM, CTPYKTypa 6pOH3, cofepXaLimx
MeHee 8% Sn, npeacTaBnseT cobol o—TBEPALIN PacTBOp AEHAPUTHO-
ro CTPOEHUS C HepaBHOBECHbLIM pacnpeaesieHneM KOMMOHEHTOB
BCEACTBME AEHAPUTHOW NNUKBaLK.

CTpyKkTypa ChnnaBoB C KOHLeHTpauuel 6onee 8% Sn coctouT
n3o—dasbl N 3BTekTonga a+d. MosBneHme sptekTtomaa & (Cus;Sng)
BbI3blBaeT BO3pacTaHue TBEPAOCTU U MPOYHOCTU CMNABOB; MaKCUMYM
3TUX 3HaYeHun gocturaetcs npu 20-25% Sn.

MNacTMYHOCTL CMNaBOB C YBEMYEHMEM COAEepXKaHUs 0ioBa
CHa4yana BO3pacTaeT M AOCTUraeT MakcMMyMa npu 5-7% Sn, a 3aTem
6bICTPO CHMXXAETCSA A0 ManblX 3HauyeHui npu 12—15% Sn. 3To npea-
onpefensieT BENNMYMHY coAepXkaHusl oioBa B HpoH3ax: B cniasax 06-
LLEero HasHaueHus BepxHui npegen paseH 6—10% Sn, a B BbICOKO-
NPOYHbIX 6poH3ax — Ao 16—19% Sn. B aeictytowmit FTOCT BKOUYEHbI
6pOoH3bI C copepxxaHMeM 0/10Ba He cBbiwe 10%, 4TO CBSA3aHO C Heob-
XOAMMOCTbIO 3KOHOMHOMO NierMpoBaHus). HxxHWA npenen nermposa-
HMa  (2-3% Sn) OﬂpeﬂeﬂﬂeTCﬂgH606X0ﬂMMOCTbIO noJsiy4yeHns Mu-
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HMManbHOro pacTBOPHOIrO YNPOYHEHUS.

M3-3a 601bLLIOr0 TEMNEpaTypHOro MHTEpBana KpucTannuMsauum
OJTOBSIHHbIE BPOH3bI 06/1aAA0T YMEPEHHOW XUAKOTEKYUYECTbIO, 3HAUYU-
TENbHON YCaZOYHON MOPUCTOCTBIO M OYeHb HEBOSbILOW YCaAo4HOM
pakoBWHOMN. o 3TON NpuUuMHE NUTLE BPOH3bI B NecyaHble hopMbl Aa-
€T Manyto NMHelHyto ycaaky (~ 0,8%), UTo No3BonseT NosyyaTb YET-
Koe Bocnpou3BeaeHue penbeda GopMbl B CNOXKHbIX (PACOHHBIX OT-
NMBKaX C PE3KMMM MEpexodaMmn OT TOMCTbIX CEYEHWUN K TOHKUM. OT-
NMBKWU B KOKMJ/Ib MOMy4atoTcs 6onee NAOTHbIMM, U NIMHENHas ycaaka
Bo3pacrtaeT a0 1,4-1,6%.

B 60nbWNHCTBE CNyYaeB rops4esioMKOCTb OT/IMBOK M3 OTOBSIH-
HblX OPOH3 HeBeNMKa M BbI3bIBAETCS NaBHbIM 06Pa3oM Hapy>KHOM
KOPKOW. YMCTO 0M0BSIHHbIE GPOH3bI B HACTOSILLEE BPEMSI HE MPUMEHSI-
I0TCSl, B HUX BBOASAT pa3fvyHble AobaBku, ynydwawowme MexaHude-
CKMe, TEXHOSIOTMYECKNE U CNYXKEOHbIE XapaKTEPUCTUKM.

@ocgop BBOAAT B Konmyectee 0,10-0,40%. OH aBnsieTcs WUH-
TEHCUBHBIM pacKUCUTENEM MeAHbIX CNIABOB U CU/bHBIM YNPOYHUTE-
NeM Kak Mo pacTBOPHOMY TWMy, TaK W BCIEACTBME 0b6pa3oBaHUs MH-
TepMeTannmaHbix coeamHeHunii (CusP, NisP).

LnHk SBNAETCS OAHOW M3 OCHOBHbIX [06aBOK B OJIOBSIHHbIX
6poH3ax; oH BBOAMTCS B KonmyectBe 2—12% wn 61aroTBOpHO BAMSET
Ha KOMMeKc cBoMcTB. KpoMe TOro, LMHK MO3BONSIET 3KOHOMUTL 60-
nee aedmuMTHOE N AOPOroe 010BO U YaCTUYHO 3aMeHsieT Medb. LIMHK
BXOAUT B TBEPALIN pacTBOP U MpWU MOCTOSIHHOM COAEPXXaHWM OJloBa
HECKOMbKO YNy4YLlaeT NPOYHOCTb M MNACTUYHOCTL CMNJ1aBOB; B O/IOBSIH-
HO—CBMHLIOBbIX HPOH3ax OH TaKXe Y/y4ylaeT paBHOMEPHOCTb pacrpe-
fAeneHus ceuHuUa. lNpy BBEAEHMM UMHKA BO3pacTaeT KOpPPO3WOHHast
CTOMKOCTb 6pOH3bl B MOPCKOM BoAe. YacTuyHasi 3aMeHa 0foBa LIMH-
KOM 3aMeTHO yMeHbLaeT Atg,. ITO NPUBOANT K YNYYLIEHWIO INTENHBIX
CBOWCTB: MOBbILUAETCA XMAKOTEKYYECTb, BO3PACTAET MN/IOTHOCTb OT/IN-
BOK, YMEHbLUAETCS CKNOHHOCTb K obpaTHoW nukeaumu. Hambonee
yOayHoe coyeTaHue coaepkaHus ofosa U uMHka: 5-6% Sn n 5-6% Zn
(Hanpumep, 6poH3a bpO5L5C5).

CBuHey MOXET OblTb OCHOBHbIM KOMMOHEHTOM B CBWHLIOBbIX
6poH3ax (bpC30) wnuM BCnoMoraTesnbHbIM B OSIOBSIHHBIX  6poH3ax
(BpO10C10). MaBHOe Ha3Ha4yeHWe CBUHLUA — yhyudlleHne aHTUgpUK-
LUMOHHBbIX CBOMCTB crnaBa. CBMHeL 06pa3yeT B CTPYKTYpPe MeAHbIX
CMN1aBOB CaMOCTOATESbHbIE BblAENEHNS MSITKON METaNIMJYeckon dasbl,
MO3TOMY C YBE/IMUYEHMEM COAEPXKaHMs CBMHLA NPOYHOCTb U TBEPAOCTb
CHMXAIOTCA, ynydwaercss obpabaTbiBaeMOCTb pe3aHueM. lNpu ontu-
MasibHbIX KOHLUEHTpauMsIX CBUHEL, MOBbIWAET XWAKOTEKy4YeCTb Cra-
BOB, M/JIOTHOCTb W FEPMETUYHOCTb OTAMBOK. OnOBSIHHO-CBMHLOBbIE
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OGpOH3bI ABNSIOTCA OAHUMM U3 NYYUWMX AHTUDPUKUMOHHBIX MaTepua-
/OB, TaK Kak 0/10B0 obecrneymBaeT AOCTAaTOYHYIO MPOYHOCTb M MU3HO-
COCTOMKOCTb CM/laBa, a CBUHEL, — NpMpabaTbiBaeMoCTb.

Hukesb  v3MenbvaeT 3epHO, CnocobCTBYeT BblpaBHMBAHWUIO
CBOWCTB IMTOr0 MeTasa, NOBbIWAET €ro NAacTUYHOCTb U NPOYHOCTb,
a Takxke yMeHblUaeT fimkeauuio B Cu—Sn—Pb 6poH3ax.

OCHOBHblE BUAbl TEPMUYECKOV 06paboTkn 6pPOH3 — roOMOreHu-
3aUMs U MPOMEXYTOUHbIN oTxMr. OCHOBHasi Leflb 3TUX onepaumin —
obneryeHne o6paboTkn AaBneHveM. [OMOreHv3aumio nNpoBOAAT Mpu
700-750 °C c nocneaylowmnM BbICTPbIM OXNaXaeHueM. Ana cHATUNA
OCTaTOYHbIX HamnpsHKEHUM B OT/IMBKaX AOCTAaTOYHO 1 4 OTXxura npm
550 °C. MPOMEXYTOUHbIN OTXKWI NMPKU XONoAHON 06paboTke AaBNEHMEM
npoBoasT npu Temnepatype 550-700 °C.

B cBsi3n ¢ AeMUMTHOCTLIO 0N10Ba ANsi MPOM3BOACTBA XyAOXe-
CTBEHHOIO NNTbA BCE WUMPE NPUMEHAIOT 6€30N10BsiHHbIE 6p0H3bI n na-
TYHU, B KOTOPbIX OCHOBHbLIM JIErMPYIOLLNM 3JIEMEHTOM ABJTAETCA LUNHK.

3.2. JlatyHmn

CnnaBbl Mean, y KOTOPbIX OCHOBHbIM JIEMMPYIOWMM KOMMOHEH-
TOM SIBNSIETCS UMHK, Ha3bIBAOTCS NATYHAMM.

[BoiHble cnnaBbl B cucteMe Cu-Zn Ha3blBalOTCS MPOCTbIMU Na-
TYHSIMK, @ C AoBaBNeHMEM Apyrux BCrOMOraTenbHbIX U MoaMduumMpy-
IOLUMX 3/IEMEHTOB Ha3bIBAOTCS CIIOXKHbLIMU NATYHAMM.

CnnaBsbl, cogepxawime ot 3 Ao 12% Zn, Ha3blBalOTCA TOMnMa-
KOM, C cogepxaHuem oT 12 go 20% — nonytomnakoM, a cebie 20%
— naTyHsMU. NS ynydweHWs MeXaHUYEeCKUX U TEXHOMOrMYecKux
CBOWCTB M KOPPO3MOHHOM CTOMKOCTWM NaTyHW MOABEpPralT Nernposa-
Huto Al, Ni, Mn, Pb, Si, Fe n apyrumm anemeHtamn. Ha pmc.20 nokasa-
Ha anarpamma coctosHusa Cu-Zn.

JlaTyHn co CTpykTypol o-asbl NAacTUYHbl, UMEKT BbICOKYHO
TEXHOJIOrMYHOCTb M NErko NoaAaloTcs ropsiyeit u xonoaHo obpaboT-
Ke AaBNeHWEM; OT/IMYHO BeayT cebs Mpu cBapke, Manke, Ny>XEHWUW.
MexaHW4yeckMe CBOWCTBA 3TOM NlATyHU B OTOXOKEHHOM COCTOSIHWM
cnegyrowme: o8 = 250-400 MMa, & = 55-65 %, HB = 30-60.
MpPOYHOCTb M TBEPAOCTb o-NaTyHEN MOXHO MOBLICUTb HAarapTOBKOM.
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Puc.20. Ouarpamma coctosHus Cu-Zn

o+B-naTtyHn obnaaatoT 60MblUe TBEPAOCTbIO U MEHbLUEN Mna-
CTMYHOCTbIO. OHWM MoABepraloTcs ropsyert obpaboTke  AaBleHWEM
npu Temnepatype 750- 850°C.

B-naTyHV Npy KOMHATHOM TEMMepaType O4YeHb Maso NIacTuy-
Hbl U Npu cogepxaHun okono 50% Zn n 6onee He NoAAAKOTCA X0NoA-
Hol obpaboTke aaBneHnem [31].

Hedopmupyembie naryHn. Hambonee WMPOKO MNPUMEHSIOT
ABOViHble naTyHu Mapok J190, J168, J163.

NaTtyHb Mapku J190 (Tomnak) obnagaeT BbICOKOW CTOMKOCTHIO
NPOTMB KOPPO3UW, MMEET KPacKBbIA 30/I0TUCTbIN LIBET, B CBS3N C YEM
€e NPUMEHSIIOT AN1S U3roTOBAEHMS 3HAKOB Pasninums U MypHUTYPDI.

OTpuuaTenibHOE CBOWCTBO NaTyHeW — 3TO CaMOMpPOM3BOSIbHOE
pacTpeckMBaHWE BO BRaXHoW aTtMocdepe, 0CO6eHHO M3aenuii, noa-
BEPrHyTbIX Hakneny. Haknen MOXXHO YCTPaHWTb OTXKMIOM Npu Temne-
patype 300-400°C B TeueHue 1 yvaca.

JlaTyHb J168 Ha3blBalOT NAaTPOHHOW, U3 HEE M3roTaBMMUBAOT U3-
AENNS XONOAHOM LUTAMMOBKOW W TY6OKOW BbITSDKKOW, B YacCTHOCTM
rMb3bl MATPOHOB.

JlaTyHb J163 Ha3blBalOT TOProBOM, Tak Kak OHa cpeau BCeX na-
TYHel 3aHMMaEeT NepBOe MECTO MO 06bEMY NPOM3BOACTBA.

JIaTyHWM LWMPOKO WMCNONL3YKTCA B XYAOXECTBEHHOW MPOMbILL-
NeHHocTU. W13 naTyHn puMnsiHe YeKaHuAM MOHETbLI, M3roTOBASN Na-
MSATHble ocku. K I B. H.3. naTyHb nonyyuna WMpOKOe pacrnpocTpaHe-
Hue. M3 naTyHW METOAOM YeKaH- KM M BbIKOSIOTKM MOofyYanu pas-
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JIMYHYIO YTBapb: €e UHKPYCTUPOBasu, rpaBMpoBasnu, NokpbiBaan sma-
NblO.

B XVIII B. wu1pokoe pacrnpocTpaHeHne noayyumnu ronnaHackue
NaTyHHble YalHMKK. TOMMaK, NPOKaTaHHbIA B TOHKYO (Obry, UMUTU-
PYIOLLYIO 30/10TOM NIUCT, Ha3blBa/IM rOSIMIAHACKMM METasNIoM WK rof-
NAHACKMM 30/10TOM.

i 4 a
Puc.21. Ucnamckuid kypeuid (a) u yawa ansa omoseHus (6), XIV sek

Jlutesinple naryru. CnnaBbl Cu-Zn SBNSAOTCA Y3KOMHTEPBA/ib-
HbiMK (Atkp.=50-60°C). J1aTyHM MMEIOT XOPOLUYIO >KMAKOTEKy4YeCTb,
[aloT MNOTHbIE OT/IMBKU C HEBGOMbLUON MOPUCTOCTbIO U 3HAYMTESIbHOM
COCPeAOTOYEHHONM PaKoBMHOW. OHU CKJIOHHBI K 06pa3oBaHMto CTON6-
YaTol CTPYKTYpbl. KOMMMIEKCHOE NEerMpoBaHve JIMTENHBIX NaTyHen
MO3BOSISIET CYLLECTBEHHO YNYULIMTb UX MEXaHUYeCKMe U JIMTeNHble
CBOICTBA.

Ha Pycu npegnountany w3 naTyHu OTAMBaTb XyAOXECTBEHHbIE
nsgenus [41] B3aMeH KIACCMYECKMM aHTMYHbIM OpoH3aM M3-3a Nyd-
el XXMAKOTEKYYECTM, Manoro MHTepBana KpUCTasmsaumm U MeHb-
el CTOMMOCTW; NPU 3TOM YYMTbIBANIOCb CHUXXEHME AEKOPaTUBHOMN
NpUBEKATENbHOCTM U MeHbLUasi KOPPO3MOHHAsi CTOMKOCTb. PaccMoT-
pUM WCTOPUIO CO3JaHWsi 3aMeyaTesIbHOro JIMTENHOro NaMsaTHUKa Mu-
HWHY M TMoxxapckoMy. ABTOPOM CKYSIbMTYPHOW KOMMO3ULMK SIBASICS
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TaNaHTAMBLIN pycckuin BasTens W.M. MapToc, a OT/IMBKY LIENIbHONUTOW
CKYNbMNTYpbl BbICOTON 4,7M OCYLLECTBUN BblAQloWMACa nutenwmuk B.IM.
Exkumos.

| i i it B \
Puc.22. TTamatHuk MuHUHy 1 TToxapckomy. JlatyHb. 1818 r.
B.TT. Exumos u W.TT. MapToc

B 3TOlM KOMNO3ULMM OTAENBHO OTAMBAIN LMT, WIEM U HUXKHIOKD
YyacTb Meva, puc.22. Bonpeku MHeHUO ckynbnTopa MapToca, cuuTaB-
Llero, 4YTo ANS OTAMBKM CTaTyn HeobXxoaMMO MCMONb30BaTh aHTUYHYIO
6poH3y, Kakylo npumeHunu ans MegHoro BcagHuka, EKMMOB ucnonb-
30BaNn cnjae cneayrowero cocrasa: 13-14% Zn, 0,7-0,8% Sn, 0,2-
0,4% Pb, 0,3-0,8% Fe n Hebonblume npumecn Hukens u cepebpa. 3a
y4yacTue B CO3[4aHUM 3TOr0 YHMKaNbHOro namstHuka B.M. EkuMoB 6bin
Harpa)aeH opaeHoM CBSATON AHHbI IT cTteneHu.

DTOT 3aMevaTenNbHbIli NaMAaTHUK MUHUHY U TloxapckoMmy, yBe-
KOBeUMBLLWIA nobeny Hajg MoSibCKO-IMTOBCKUMM 3aBOEBaTeNsIMM, CTan
CUMBOJIOM efIMHeHus Hapoaos Poccuu.

CnipaBka. MaMATHUK «[paxaaHuHy MuHWHY K KHA310 Toxap-
ckomy 6narogapHas Poccus. Jleta 1818» B uctopumn Poccumn n MockBsel
ABNAETCA MepPBbIM CKYNbNTYPHbIM MOHYMEHTOM, YBEKOBEUYMBLUMM MO-
ABUI BCEro pycckoro Hapoga B 60pb6e 3a HesaBucMMoCTb OTeyecTBa.
Noea co3gaHuss MOHyMeHTa cracutenam OTedecTBa 3apogunacb B
Hauane XIX cronetus. bonbluoe cobpaHve AkageMumn XyAaoXecTs,
onpepensBllee XapakTep apXUTEKTYPHOW W XyAOXECTBEHHOW Aes-
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TeNbHOCTU B KOHUe 1802r., B nporpamMMe Ans CKy/bNTOPOB B uucne
NnepBbiX «A0CTOMHEWLIMX K MCMOMHEHWIO» Ha3Bano <«repoinckue no-
ABUMM 1 NaTpuoTuyeckne aobpoaetenu KysbMbl MUHUHA M KHS39 [o-
»apckoro». [pocBeTuTenbckass opraHm3aumst «BonbHoe o06wecTBo
nobutenein CrnoBeCHOCTM, HayK M XyaoXecTs» B Hadvane 1803r. npwu-
3Bajfla «0bLWeCcTBO HayepTaTb MPOEKT AN COOPYXEHMs MNaMATHMKA
MoxapckoMy, MuHuMHY u 'epmoreHy» ans MockBbl 3a cyeT gobpo-
BOSIbHOMO NOXepTBOBaHus rpaxgaH. Ckynbntop WMBaH [leTpoBuy
MapToC, aAblOHKT-pEKTOp CKYMbMTYpPHOro kKnacca AkageMun Xyao-
XKECTB, OTK/IMKHYNCA Ha 3T npeanoxeHus. B 1804r. W.M. MapToc
BbICTaBW/1 Ha cya Ny6/mMKu CBOKO NepByrO MoAesb NaMsATHUKa MUHUHY
1 MNoXapcKoMy M3 rnHbI.

K 1813r. 6bI/10 NPUHSITO OKOHYATENIbHOE PELUEHNE YCTaHOBUTb
namsiTHMK B Mockee. Mecto anst namaTHuKa Bbibpan cam W.IM. MapTtoc
B LEHTpe nfowaan nepen noptukoM ToproBbix psinos. [Mepsblii
CKYNbMTYPHbIA MOHYMEHT MockBbl BMecTe ¢ cobopom Bacunus Bna-
YKEHHOro, BO3[BWUIHYTbIM B YeCTb MOKOpeHus Ka3aHCKOro XaHcTea, U
KaszaHcknM cobopoM, nocTpoeHHbiM no 3akasy /.M. Moxapckoro B
yecTb nobefbl HaA MNOMbCKMMM WHTEPBEHTaMW, [O/MKEH 6bin elle
6onblle MOAYEPKHYTb WAEMHO-MEMOPUANBHOE 3HAYEHWE [pEBHEN
nnowaan ropoga. Komnosuums namMsaTHWKa, paccyMTaHHas Ha pac-
KpbITWE ero coaep>xaHusi — npu3blB pycckoro Hapogda 200 neT Hasaa K
3aWuTe OTeyecTBa OT MHO3EMHbIX 3axBaTUMKOB, XOpOLWIO YBSA3biBa-
Nacb C apXMTEKTYPHO NMaHNMPOBOYHOW cpeaol KpacHou nnolaau.

B 1815r. W.IN. MapToc 3akoH4un 60Mblyt0 MOAeNb NaMsaTHUKA
MUHUHY M ToXapckoMy, KOTopasi MMena MCKIOYMTESNbHBLIA YCrex Y
nybnukn wn ypoctomnacb oaobpeHuns npasuTenncTtBa. CoopyxeHue
namsaTHMKa MuHWHY 1 MoXxapckoMy caenanock obuweHapoaHbiM cobbl-
TueM, 6onbLuas 4YacTb CpeACTB Ha OnnaTy pacxoAoB, CBA3AHHBIX C OT-
NMBKOWN CKYNbMTYpHOM rpynnbl 1 6apenbedos, 6bia cobpaHa BceHa-
poaHON noAnuckor. B wm3rotoBneHMM MoHyMeHTa BMecte ¢ W.IM.
MapTocoM npuHuManu ydactve ckynobntopbl W.T. Tumocdees, C.U.
Fanbbepr, C.K. CyxaHoB, apxutektop A.A. MefbHUKOB, NUTENLUMK
B.l. EKMMOB, MHOMMe pycckue Mactepa M rnogMactepbsi, UMeHa KOTo-
pbIX 3aTepPSNNCb B UCTOPUM.

M3 apXuBHbIX MaTepuanoB U3BECTHbI Cneayowme GakTbl U 0Co-
6EHHOCTW TEXHOMOrMN OT/IMBKM 3/1IEMEHTOB MOHYMeHTa. [ns OTIMBKK
CKYNbNTYpHON rpynnbl B MeTanne B.M. EkuMoB coopyavn B NUTENHON
MacTepckon AKafieMUK XyAOXECTB 0Cobblit hyHAaMeHT ¢ 16 neyamu.
CoXpaHUNICs YepTeX CXeMbl SIMTHUKOBOM CUCTEMbI OTIMBKWU. CBEpxy
Ha )XeNe3HON pelleTKe OblN MOMELLEHbI OT/IMTbIE U3 BOCKA MAMHT U
urypbl MuHuHa n MoXxxapckoro, yKpenaeHHble TONCTbIMU XKeNe3HbIMU
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nonocamu. Hag HUMK 6bin caenaH BOCKOBOWM 6acceliH, U3 KOToporo BO
BCE CTOPOHbI HblMM MpOBeaAeHbl BOCKOBbIE KaHaslbl, MMEIOLME OKOSO0
aonMa B avametpe. OT HMX MoA OCTPbIMM YrfiaMu NMPOBENM MyTLbl,
yNpaBLUMECS OAHUM KOHLIOM B KaHarsibl, KOTOpbIE WK OT 6accelHa, a
LAPYrMM — B BOCKOBblE urypbl v navHT. OT duryp otxoamnnmn ocobele
BO3AYLUHbIE KaHasbl. Bcs MOBEPXHOCTb BOCKOBLIX MOAENEN CHapY»Xu
6b1/1a NMOKpPbITa 0CO60NM MAaCTUKOW, COCTOSALLEN M3 TOMYEHOrO KUpMnYa,
XXWAKO pa3BefeHHOro Ha nuee. MacTuKy HaHOCWUN CNOSIMU NMPUMEPHO
45 pas, KaXxAabli HAHECEHHbIV CIoW MPOCYLUMBANIM C NOMOLLbBIO Onaxan
13 6onblumx nepbeB. BHyTPeHHOCTb BOCKOBLIX (uryp 6bina HanonHe-
Ha cocTtaBoM M3 anebactpa v TONYEHOro Kuprnmya — Kanuapom. Mo-
cne 3T1oro «durypbl, HanoMHEHHbIE BHYTPU KanuapoM, a CHapy>Xu no-
KPbITbl€ MacTMKON, 06M10XEHbI KyCKaMu M3 CbIPOM TMWHBI, YTO CAEMAHO
W C NAMHTOM, KaHanamun, nyTuamyM M BO3AYLIHWKaMK, 0bBeaeHbl Kup-
MWYHOK CTEHOM, OKOBaHbl CHAaPYXXM MOMOCHLIM KENe30M, a BHYTpU
3a71Tbl Kanuapom u3 anebacrtpa M TONYEHOro Kupnuya». Ons nonHo-
ro BbDKMIaHWsi BOCKOBOW MOAENM B TEYEHWE LIESIOr0 Mecsiua Tonwum
16 neyelt. Takum obpa3om Oblia NoaroToeneHa dhopMa Anst 3a7MBKK
pacnnaBfeHHoOro MeTanna. B mpucyTCTBUM MHOMOYMCIIEHHBIX 3puUTe-
nen B NMUTENHON MacTepckor AKaaemMmn XyaoxecTs 5 aBrycra 1816r.
npousBoAnnIacb OTAMBKA rpynnbl M MAWHTA. Ons oTameku 6bi1o mc-
nonb3oBaHo: 1000 nyaos wTbikoBol Meaun, 10 nyaos onosa, 60 nyaos
wnuyaTtepy. MNo cBuAeTenbLCTBY OYEBUALEB «CTPALUHO 6bIsI0 CMOTPETD,
Korga MeTasl cell NoTeK ropsilLErd U KJIOKOUYLLEK PEKOIo Mo caenaH-
HOMY ANS HEro KaHany kK 6acceliHy, KOTopbI caenaH 6bin Hag dury-
pamMu 1 U3 KOTOPOro OH AOSHKEH Obl HAMOMHATL CHU3Y BCE NPOCTPaH-
CTBO, KaKoe npexae 3aHATO 6bi/10 BOCKOM, U MOC/e BbDKXKEHUS BOCKY
OCTaBanoCb MyCcTbiM».

B panopte MWHUCTPY BHYTpeHHMX Aen WBeaH lMeTposny MapTtoc
coobwan: «Meab nnaBunacb 10-Tb YacoB, TeUeHME NPOAO/KANOCh 9
MUHYT 6n1aronony4Ho, HO Mocsie cero oHa npobuna BHU3Y dopMy M
Bblbexano 60 nyaos... B3ATbIMM MepaMy OHa 6bila OCTaHOBMEHa U
TeueHve ee B (pOpMy NMpOAO/IKANOCb MOTOM A0 KOHUA... Yepe3 naTb
[HEeW, Koraa MeTann ocTbin, nocne pasbutus GopMbl 0Kas3anocb, YTo
MOHYMEHT OTAWUT COBepLUEHHO». OTAMBKAa KONOCCANbHOW CKYMbMTYp-
HOW rpynnbl 3a OAWH NpueM Obifia YHMKaNbHOM NUTEHON paboToi
Aans Poccumn m EBponbl. OHa cBMAEeTeNbCTBOBaNa O BbICOYAMLIEM K-
TEMNHOM UCKYCCTBE pycckoro Mactepa B. M. EkumoBa.

TopXecTBeHHOe OTKpbITUE NaMATHUKA MuHUHY 1 oxap-
ckoMy cocTosinock 20 despans 1818r. u npeBpaTUNOCh B KpyrHeiwee
COBbITUE KYNbTYPHOMN XWU3HW CTpaHbl. MOHYMEHT Obl1 NepBbIM NaMsaT-
HMKOM, YCTQHOB/EHHbIM B Pa3OpeHHON dpaHLy3aMu CTonuLE.
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3a npowegiume rogel MOHyMEHT MPULLIES B aBapHHOE COCTOSI-
Hue.

MHEeHMe YYaCTHMKOB KOMWCCUM MO  WUCCIEeA0BaHMI0 COCTOSIHMSA
namsiTHMKa. JoueHT kadeapbl «TexHonorns Metannos» MOCKOBCKOMO
roCyZlapCTBEHHOrO CTPOMTENBbHOrO YHMBEpCUTETa, K.T.H. Kyyepos B.
M., 0OMH X3 4YNeHOB KOMMUCCMM MO 06CNefoBaHUI0 COCTOSIHMSA NaMmsT-
HUKa, OTMeYaeT: «3aaHni 6apenbed namsTHUKA "MUHUHY 1 TMoxap-
CKOMY" BeCbMa CEPbE3HO MOpaXkEH KOppo3uen M TpelmnHamu. MonHo-
CTbO JIMKBMAMPOBATb 3TU MHOIMOUMUCIEHHbIE TPELUMHBbI pecTaBpaumnen
HEBO3MOXHO, MX MOXHO /Wb 3aMackupoBaTb. Mpu AanbHeilem
3KCMOHMPOBaHUN bapenbeda aaxe HebonbluMe UMKINYECKNE TEPMMU-
YeCKMe HanpsKeHUs OT BO3AEMCTBMS MPSAMbIX COMHEYHBIX ydein unm
W3MEHEHNs NoroAbl CMNOCOOHbI MPUMBECTM K Pa3BUTMIO CYLLECTBYIOLIMX
TPELUMH, YBEMMYEHNIO UX pa3MepoB. M03TOMy, He TOSIbKO 3aAHuUN Ha-
penbed, HO 1 BCe OCTasIbHbIE JINTblE KOMMOHEHTLI NaMATHMKA "MUHK-
Hy 1 MoxxapckoMmy" TpebyloT npuctanbHOro Kk cebe BHMMaHMs, NOCTO-
SAAHHOIO HabnAEHNS 3@ NX COCTOSIHNEM>.

MHeHVe elle 0AHOro M3 Y4acTHMKOB KOMUCCMM MO 0bcneaoBa-
HUIO NaMSATHMKA CTapLllero HayyHoro cotTpyaHuka K.T.H. OAO «UHcTu-
TyT LiBeTmeTobpaboTtka» W.U. KypbaTkuHa: «MccnepgosaHme o06pas-
LIOB, OTOB6PAHHBIX M3 Pas3fIMYHbIX MECT JIUTON 060M0YKM CKYbMTYPHO
rpynnbl u 6apenbeda naMmaTHMKA MUHKMHY 1 MNoxapckoMy, NpoBoaMnn
COBPEMEHHbLIMW METOAAMU MeTaniorpadmm U pPeHTreHOCTPYKTYPHOro
aHanuza. MsyyeHne obHapyXeHHbIX Makpo- M MuUKpoaecdeKToB Mnoka-
3210, YTO MX 0bpa3oBaHME CBA3AHO C ABYMS NpuynHamu. lNepeas —
3T0 AedekTbl, BO3HMKAlOWME Npu nuTbe. Kak npaBwuio, 3TO rasoBble
nopbl, PakoBMHbI, MUKPOTPELLUMHbI, obpa3yiowmecs B npouecce Kpu-
CTannmsaumm u ycagku OTIMBKMU M pacnonararowmecs no scemy obbe-
My MaTepuana. BTopas cBs3aHa C M3BECTHbIM B HaCTOSILLEE BpeMS
NpOLIeCCOM «Ce30HHOe pacTpecKkuMBaHWe», BCneactsme obecuMHKOoBa-
HWS MaTepuana, KOTopoe MpOosIBASETCA NO rpaHuLUaM 3epeH n Habnio-
faetca 6nvke K NMOBEPXHOCTMW... Ha OCHOBaHMWM CTPYKTYPHbIX mMccne-
[IOBaHWIN YCTaHOBNEH TOT (haKT, YTO B OT/IMBKE CYLLECTBYIOT 3Hauu-
TenbHble HanpsbkeHus 1 poga, Bbi3BaHHblE O6LEMHOM YCaaKoN Mnpu
KpUCTannM3auumn cnnaea. ITW HanpshKeHUs MOryT Bbi3blBaTb AOMOS-
HUTENbHOE KOPPO3MOHHOE pacTpeckMBaHWe MaTepuana. Metanno-
rpacdMyeckmin aHanu3 rnokasasn, YTo CTPYKTYPHOE pa3pylueHne MeTasl-
/la HAYMHAETCA MO rpaHMLAM AEHAPUTHBIX S4Yeek U NpMBOAUT K HEeOb-
paTMMOMY pa3pyLLEHUIO MO rpaHMLUaM 3epeH. B pesynbTaTe cHMXaoT-
CS1 NPOYHOCTHbIE XapaKTepPUCTUKKM MeTanna. Hambonee MHTEHCMBHOMY
BO3AENCTBUIO OKpYXKaloLen cpelbl NOABEPraeTCs NMOBEPXHOCTb MaTe-
pvana namMaTHUKa, rae Npouecchl KOPPO3MOHHOMO pa3pyLUeHNs Bbipa-
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)KeHbl B 60/bLUEN CTEMEHN....».

M3 npeanoXeHuin No pectaBpauuy U COXPAHEHWUIO MAMSITHUKA:
...7). N3rotoBnexHme Konuu 6POH30BbLIX M FPAHUTHBIX 3/1IEMEHTOB Na-
MATHMKA C MaKCMMasnbHbIM MpUbAMKEHWEM MO KayecTBy M3roTosie-
HMUS K NOAMMHHUKY. 8) YCTaHOBKa Ha nepBOHaYasibHOM UCTOPUYECKOM
mecte Ha KpacHoit nnowaau. 9) Co3gaHue onTuMasibHOro Temnepa-
TYPHO-BNAXXHOCTHOMO peXuMa ANs 3KCMOHMPOBAHUS M XpaHeHus na-
MSTHUKa nocne pecTtaspauuu, ,
[http://www.violem.ru/works/2005/mininuipozharskomu/.]

3amevarne A.C. MywkuHa: «...Hagnucb MpaxkaaHnHy MuHUHY,
KOHEYHO, He yAOoBMeTBOpUTENbHA: OH ANs Hac uan MewaHuH Kocma
MWHMH Mo Npo3BaHuio CyXOpyKoM, Unu AyMHbIA ABOpsiHUH KocMa Mu-
HUY CyxOpyKoW, unuv, HakoHel, Ky3bMa MWHWH, BbIGOPHbIN YenoBek
OoT Bcero MOCKOBCKOrO rocyAapCTBa, KakK Ha3BaH OH B rpamore
0 n3bpaHnm Muxauna ®egoposuya PomaHoBa. Bce 310 He xyao 6bl-
110 6bl 3HATb, TAKXE KaK MMSI U OTYECTBO KH$3s1 [oXXapCcKoro».

3.3. BpoH3a B UCKycCTBE

C rnybokoi [ApeBHOCTM MaTepuan pAns  AeKOpaTUMBHO-
NPVKNAAHbIX U3AENIA U CKYNbMTYPbl, B KOTOPYIO MpW NIUTbE KONMOKO-
NOB, @ B CpeHEBEKOBOM KuTtae u npu nutbe cocyaos aobaensnm ce-
pebpo. OTNNYHbIE NUTENHbIE CBONCTBA 6POH3bI MO3BOSISIIOT BOCNPOU3-
BOAWUTL MenbYaline AeTanu CKyNbMTYpHOW MOAENW; YrpyrocTb, Bsi3-
KOCTb, MNAaCTUYHOCTb AAOT BO3MOXHOCTb, He npuberas K AOMOMHW-
TesbHbIM OMnopaM, co3aaBaTh 06bEMHbIE KOMMO3WLMM C PE3KUM BbIHO-
COM U CWNbHBLIM pacySiEHEHMEM YacTeil, NosyyaTb Mosible, OTHOCW-
TenbHO nérkue OT/MBKW. BbpoH3a, okcvuampysce, npuobpetaer cTou-
KYlO OKpacKy (ecTecTBEeHHYD naTuWHy) — OT 3enéHoW [0 rycTo-
KOPWYHEBOW M YEPHOM, a KPOME TOro, XOpoWo MOoAAaéTCs XUMuye-
CKOW TOHMpOBKe (NMaTUHMPOBAHWIO), 30/I04YEHMIO, MOJIMPOBKE, KOBKE,
yekaHKe, rpaBMpOBKe, YTO MOMOraeT pa3HoobpasuTb LBeT U dakTypy
nsaenuin. Opyxwue n3 6poH3bl NokasaHo Ha puc. 23.
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Puc. 23. Opyxwue 6poH3oBOro Beka

C cepeauHbl III ThicayeneTns go H.3. B Meconotamum, a co II
TbicaYenetTus B Erunte Bcrien 3a NpUMEHEHMEM MPUMWUTUBHON TEXHMU-
KM NUTbSt B OTKpbITble OpMbI (M3 KaMHSl, NecKka, AepeBa M Npouy.) no-
ABWSIOCb NIUTbE B CTBOpYaTble (OPMbl U3 TMHbI, CHATbIE C NIEMHOM
WM pe3HON Moaenu.

OTnnTbIE B HUX YacTU KPYroh CKYNbNTYpbl U COCYAOB CKpen-
NSAM 0N10BOM. MecTa COeAMHEHUSI CrNaXWBanM YEKaHKOWM, KOTOpOM
Takke npopabaTtbiBanu penbedHble AeTann, YTo YCUIMBANO MX KOH-
TpacT ¢ 0606LeHHO- MOHYMEHTaNbHbIMW MOBEPXHOCTSMKU, 4acTo Mo-
NNpoBaHHbIMK. MHOrga 4ekaHka AOMOMHsIacb rpaBMpPOBKON. Tak,
MmegHas rosiosa CaproHa /[lpesHero yu3 Hunesmmn, XXIII B. fo
H.3., p1c.24,a, HacTO/bKO YeTKO 6blna noaBeprHyTa rpaBMpoBKe, YTO
[ana noBo/ BbICKa3aTb HEKOTOPbLIM UCCNEeNOBATENSAM MpearnonoXxXeHue
06 M3roToBNEHUN ee METOAOM YEeKaHKM U OTOXAECTBUTbL ee C 30/10-
TbIM 4YeKaHHbIM wwiemMom Meckanamgyra (npasutens Ypa) u3
rpobHuubl Mecnnuma, puc.24,6.

CAPrOH ApesHmi (akkagck. — Lliappym-keH, LLIappykuH), ocHoBaTe/ b
yapcrea Akkag, npasui 55 ner (2316-2261 4o H. 3.). Pogom n3 r. A3ynvpaHy
(«<ropofok KpoKkycoB»), BbIXo4ely u3 Hu30B. Hacroswee nms CaproHa Heus-
BECTHO, UMSI, [IPUHSTOE UM 10 BOCLLECTBUM HA IIPECTOS], O3HAYaET «Lapb UC-
TuHeR»., fo 3toro xwi B Kuwe wu 6bu1 [PUGTIIKEHHBIM WIN  CITYIoH-
qaweHocyem Laps Yp-3ababbl; riocne paspywenHns Kuwa uapem LLlymepa
Jlyranp3arrvcy (Jlyrasnb3arecu) npoBo3r/iacui cebs1 Lapem, u3bpas cTomues
rocyAapcrTBa oYty 6e3BecTHbIVi ropos Akkas. Kull, OfHaKo, CoXpaHm1 HeKo-
TOPYIO aBTOHOMMUIO, M MO-MPEXHEMY UME/T COBCTBEHHBIX LIAPEN.
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Meckanamayr (wymep. «l€povi JO6POU CTpaHbl») — OfNH U3 EPBbIX
yapevi (nyearneti) WyMepcKo2o ropoga Ypa, npasmi B XXVI eeke 9o H. 3. B
«LLlyMepcKoM UapcKoM CruUCKe» HeE YIOMUHAETCS, [10CKO/IbKY, OYEBUAHO,
BrIaAen smiub YpoM, a He BceM LLlymepomM. HaviaeHs! 30/10Tov wnem u 30/10-
785 yunuHdpuYeckas neyams Meckasnampgyra, Ha KOTOPOH HarmcaHo «Mecka-
namay(r] — nyranb». [pyrue UCTOYHUKM, B KOTOPbIX YITOMUHE/IOCH Obl €ro
UMS, Hen3BECTHbI. [leoHapd Bynnu, pPyKOBOAUBLUMY PACKOMKaMM, [10/1ara/l,
YTO UMEIOTCS B BUAY ABa PA3HbIX MPAaBUTENS C O4HUM umeHeM. [Tozxe B Mapu
OblI0 HaVgeHo yriomuHaHne Meckanamayra B kavectse otya MecaHenasbl.
Lnem 6bu1 noxmieH Bo BpeMS rorpoma bargagckoro myses B anpesie 2003
roga. B bputaHckom mMy3ee XpaHnTcs ero raslbBaHomIacTmyeckasl Kornms.

Puc. 24. MeaHas ronoea CaproHa [lpesHero (1); 3onotoii wnem Meckanam-
Ayra u3 rpobHuLer Mecunuma (2)

ObpaTuBLLNCL K ghaHTacTnyeckos Xmmepe, MacTep coeau-
HWN B ee Tene fibBa, 3ME, B KOTOPYIO MpPEBPaLLEH XBOCT, U KO3/a,
HEOXMAAHHO BbIPACTalOLEro M3 CMUHLI fibBa. HanpskeHne n spocTb
YyZOBULLA TPaKTOBaHbl C 6OMbLUON 3KCMPECCUEN: OHO PbIYUT, NpUnaB
Ha nepeaHue nanbl, OCKaneHa NacTb, WepCTb Ha CNUHE U FpuBe Nnoa-
Hsinacb Abl6oM. CKynbNTOp HE CKPbIBAET 34€Ch 3MOLMM, KaK B CTaTye
BO/IYMLBI, HO BbICBODBOXAAET MX OT MAaCTUUYECKOW CKOBAHHOCTU, Npw-
cyu.le17| NaMATHUKaM apXan4yeCKkoro MCKyCcctBa.
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Puc. 25. Cratya Xumepsr. BpoHsa. KoHell V B. Ao H. 3. Bercota 80 cm.
®nopeHums, HaUMOHANbHBIN apXeosIorMyYecKUii My3ei.

Koponescreo beHnH CTano OfHUM U3 MOryLECTBEHHbIX MOC-
yaapcTe 3anagHov Adpuku okono 1400r. B 1485r., npumepHO Yepes
CTO NeT Nnocne Toro, Kak B cTpaHe 6binv OTAUThLI Nepsble 6pPOH30BbLIE
usgenus, Toproeatb C BeHMHOM Hayanu nopTyranbubl. B 06MeH Ha
nepew, C/IOHOBYIKO KOCTb M paboB MmopTyrasbLbl MOCTaBASIN GpPOH3Y B
BUAE Hapy4YHUKOB. ocrne Toro Kak BBO3 Chbipbsi B CTpaHy 6bin obecrneyeH,
B XVI n XVII BB. B beHnHe HacTynuna snoxa pacuBeTra 6poH30BOro
nuTbs. BEeHWHLUBl OTAMBaNU MPSMOYroOfibHblE MacCUBHblE BPOH30BbIE
penbedHble NNacTUHbl, Ha KOTOpbIX 6blAM 3anedyaTtnieHbl MHOrouMCc-
neHHble obutatenu asopua — npaeuTeny beHuHa, a Takxke 6onbluve
6poH30BbIE 3MeU, OTAUTBIE MO YacTAM U MPUKPENEHHblE K KpbillaM
ABopua. [onoBbl yCoMWKMX NpaBuUTeNel, Kak OTAUTbIE U3 BPOH3bI, Tak
N Bblpe3aHHble U3 C/TIOHOBOM KOCTM, UCMONb30BaUCh MPU PUTYaslbHbIX
obpsagax.

B 1898 roay 6puTaHubl COBEPLUMAN KapaTeNbHYIO onepaumio B
BeHuH, pasrpabunu aBopewl, BbiBE3NW B AHIAMIO WAW YHUUTOXUAU
MHOrve npou3BeaeHnss caMobbiTHOMO UCKyccTBa H6eHuHUEB. B AHrInMm
CKyNbnTYpbl 6€HUHUEB NPOU3BENWM MOASIMHHYIO ceHcaumo. B 1919r.
AVpeKTop DTHOrpaduyeckoro Myses B bepnnHe Tak oueHWn usgenus
6eHnHCckMX MacTepoB: «Hu beHBeHyTo YennuHu, HU KTo 6bl TO HU 6bl-
1O Apyroi He cMor 6bl OTANUTL 3TU CKYNbNTYPbI Aydwe», puc.26 (1).
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Puc. 26. BpoHsosasa ronosa koponeser BeHuH. 1500r. noHaoH (1). TTopTper
pumnsHuHa (nepeblid koHcyn BpyT). BpoHsa. Bropaa nonosuHa IV. Ao H.3.

B Pumckosi pecnnybimxe (111-1 BB. A0 H.3.) BeayLllyl posb
3aHMManu Te BUAbl UCKYCCTBA, KOTOPbIE UMENM NpakTUYecKoe 3Hade-
HMe; OTCloAa AOMUMHUPYIOLLYIO POfib B Pa3BUTUMM CKYNbNTYPbl 3aHUMan
nopTpeT. B nopTtpete puMnsH, B OTANYME OT PEKOB, Y KOTOPbIX
NOpTPET OTpaxan TUMMYECKME 4YepTbl, MNpUCylUMe npeacTaBUTeNto
rpeyeckoro oblecTsa, XyA0XHWK CTaBu 3a4advy YBEKOBEUYUTb YepThl
[JAHHOrO KOHKPETHOro nuua. PUMckne macrtepa ymenu cosgaBaTb sip-
Kue Tunuyeckme obpasbl, UCXOAs U3 KOHKPETHOW WMHAMBWMAYaNbHOCTH.
B pecnybnukaHckyto 3rnoxy 6biav co3aaHbl MOPTPEThbI 6OMbLLION Xyao-
)KECTBEHHOM cunbl. TaK, HanpuMmep, 6POH30BLIA GHOCT PUMMSIHUHA —
TaK HasblBaeMbli «bpyT» u3 Manauuo KoHcepBatopuu B Pume, puc.
26 (2), oaeT npuMep MopTpeTa, B KOTOPOM PacKpbiT Ye/I0BEUYECKMI
XapakTep. B 3TOM npousBeaeHun Hawen sipkoe BonsoweHne obpas
CypOBOro, HENPEKIOHHOr0 PUMASHUHA 3MO0XU pecrybnuku.

Pe3Hble MaccuBHble pUTya/IbHbIE cocyAgbl U3 BpOH3bl, U3ro-
TOBJIEHHbIE PEMEC/IEHHUKAMM, NMPUHAANEXABLIMMU K Pas3/IYHbIM Tal-
HbIM O6LIECTBaM, CNYXWNW APEBHWUM KWTANCKMM MMMepaTopaMm Ans
npoueayp >XepTBOMPUHOLLEHWUIA. B HUX HanuBanu BUHO WAW APYrylo
3a6poAMBLLYIO XXMAKOCTb, HAaNpUMep OT 3epHa WU 1 KyMbica. Bo Bpems
)KEPTBOMPUHOLIEHWI YacTb XXMAKOCTM BbIIMBAIM Ha XXEPTBEHHUK W
oThaBanu, TakuMm ob6pa3oM, AaHb 6oram M yconwwmm npeakam, a
OCTaBLUYIOCS YacTb BbiNMBanu. Kaxablil U3 Takux COCyZOB, B 3aBUCU-
MOCTW OT cBOel (hOopMbl, UMeN COBCTBEHHOE Ha3BaHWE WM MCMOSb30-
BaJICs B CTPOro ornpeAeneHHbIX Lensx; Hanpumep, KoTen ans npuro-
TOBMIEHMSI MWLM AylIAM NPEeAKoB, CTOALWMIA Ha TPeX WM YeTblpex
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HOXKax, HasblBascs «TWHb». Hambonee pacnpocTpaHeHHbIMW MOTW-
BaMW AEKOPaTUBHbIX YKPaLLEHWUIA TakMX COCYAoB Oblnn AvKue, aoMall-
HUE unM MUGONOrMyeckmMe XMBOTHbIE — Nowaaun, 6yinBonbl, 6apaHsbl,
TUrPbl, APAaKOHbI, CNIOHLI U Apyrue. A HEKOTOpbIE M3 COCYZIOB U CaMu
661K caenaHbl B hopMe XXMBOTHOrO, puc. 27 (1).

OTKpbITME B Hayane Halero Beka 3HAMEHWUTOrO HblHE MCKYC-
crBa Mghe nopoanno MHOXECTBO pa3HOO6pasHbiX rinoTes. He comno-
CTaBUMbIN HU C YEM U3BECTHBIM B TO BPEMS HATYPaNUCTUYECKUI CTUb
N COBEPLUEHCTBO BPOH30BOro NNTbS, Ka3anocb, CBMAETENLCTBOBANN O
KaKoW-To 060Cc06EHHON 1 YyXXepoaHOM KynbType. BMecTe ¢ TeM spko
BbIPaXXE€HHbIA MECTHbIN 3THUYECKMI TUM, 3anedyaTNeHHbI B 6poH30-
BbIX W TEPPAKOTOBLIX MOPTPETAX, YKasbiBa/l Ha TO, YTO peyb MOXET
WITU TONbKO O MECTHOW KYNIbTYPE, UCMbITaBLLUEN B TOW WU UHOW Mepe
KaKue-TO BHELIHWE BNMSIHWS. B kauecTBe BO3MOXHbIX areHTOB 3TUX
BAVUSHAIA Ha3biBa/M NopTyranbues, KapdareHsaH, HybuiiueB U T. 4.
®pobeHnyc cuntan Ude LEeHTPOM ApeBHEW MOrydyei umnepun - ne-
reHgapHor ATnaHTWAbl, BOCMOMMHAHMSI O KOTOPOM COXPaHWIUCL B
BMAE NpedaHuii, Nocsie TOro Kak CBS3W €€ C BHELIHWM MUPOM 6binn
MOSIHOCTbLIO MpepBaHbl. Bo BpeMeHa ®pobeHuyca 6biM10 M3BECTHO
CPaBHUTENbHO HeBOsbLIOE YMCIO MaMSATHMKOB MckyccTBa Ude. C Tex
nop 6narogapsi CEpUM HaxXOAOK, 3HAUWTENIbHO paclUMpUBLUMX Npea-
CTaBfIeHMs1 O APEBHEN UCTOPUK Hapoda opyba, CTano OYEBUAHO, YTO
peyb MAET O AEWCTBUTENbHO MOLLHOM O4yare KyibTypbl, OKa3aBLLUEM
3aMETHOE BJIMSIHME Ha OBLUMPHbIE TEPPUTOPUN K CEBEPY M BOCTOKY OT
AenbTbl Hurepa. Y HapomaoB, Hacensiowmx cornpeaesibHble TeppuTo-
pvK, MOXHO U Tenepb 0B6HapY>XUTb 3/IEMEHTbI PENTUIMO3HbIX BEPOBaA-
HUIA Mopyba, UX XYOOXKECTBEHHbIX TPaaWLIMIA, COLManbHOW OpraHu3a-
ummn. Cpeam gpyrmx 6poH30BbLIX M34eNUiA 34eck bblla HalaeHa OTANY-
HO coxpaHuBLasics ¢urypa oHn Wde B NOnHbIA pocT, B napagHou
opexae, puc. 27 (2).
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- , 11 2
Puc. 27. Kutatickuii cocya «xy» ans xepteeHHoro sBuHa. XVI-XVII es. Ao H. 3.
Tanepes ®pup. BawuHrtoH, (1). TTonygurypa uaps oHu Wpe. BpoHsa. Npe,
Hurepua. Hurepuiickuin myseid, Ilaroc. XII—XIV es. (?), (2)

Ay

«BYJIBDKHHK — OpYy)KHe npoJsieTapmuara» — 3HaMeHuTas
CKY/bMTYypa, BbINOSIHEHHAsA COBETCKMM ckynbnTopoM W. [. WWagpom B
1927 roay v3 runca u B 1947 roay otnuTon B 6poH3e. MncoBas Bep-
Cust XpaHuTcs B TpeTbsikoBckoM ranepee. Konusi u3 6poH3bl B 1967
rogy ycraHoBneHa B [pecHeHCKOM paitoHe MockBbl, B napke [e-
KabpbCKOro BOCCTaHusA. [epoi CKynbMnTypbl MNpeacTaBnseT coboi
0606LIEHHBIN 06pa3 nponeTapust Hayana XX Beka, 6opua 3a peBonio-
UMOHHbIE naeansl n csoboay. CkynbnTypa npuobpena nonynsipHOCTb
B CCCP vn pana Hayano LWyTIMBO-MPOHNYHOMY KpblIIaTOMYy Bblpaxe-
HUIO «BynNbPKHWK — Opy)kne nponeTtapuarta», puc. 28.

«BYnbDKHUK — OpyXXue nponeTapuaTta» sBASETCS OAHWUM U3 Ca-
MbIX SIPKMX SIBNEHMI peanncTuyeckoro mckycctea XX Beka. B ocHose
KOMMO3MUMM NEXUT BUTOK packpyumBatollencs cnupanu. PenbedHas
nnacTuka Tena npofieTapus nepefaHa CKy/bATOPOM O4YeHb Bblipasu-
TeNbHO M TOYHO MOKa3blBAeT COCTOSIHME AYLUEBHOro noabéma, cosaa-
Basi reponYeckmin obpas, CUMBONU3UPYIOLLIMI 3noXy OKTS6pbCKOM pe-
BO/lOUMM M Hayana CoBeTckoW BnacTW. HanpsbkéHHocTb 6opua-
nponetapus pogHUT ero ¢ «Auckobonom» MupoHa, a BoneBas
YCTPEMNEHHOCTb, YMTAOLWANACA B YepTax nmua, — ¢ «[dasugom» Mu-
KenaHmkerno.
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5 o1
Puc. 28. [. Waap. «BynbDxHUK — opyxue nponetapuata». 1927 (6poH30BbIN
otnue — 1947) (1). «Mercnmtens». BpoHsa. 1888r. Mysei PoaeHa. TTapux (2)

(Rodin) (1840-1917), dpaHuy3sckmin ckynbntop. C 1880 v o
KOHL@ XM3HM PoaeH paboTan Haa CMMBONIMYECKW BOMJIOLLABLUENA MUP
YesloBEYECKMX CTpacTelt ropenbedHolr komnosvuven "Bpata apa",
HaBesiHHOW "BoXKecTBeHHOW komeamneil" [daHTe, MOTMBaMW QHTUYHOM
mudonorun, 6ubnenckux nereHa, nossmn ®. BuitoHa 1 coBpeMeHHOM
PoneHy noasun. OTaenbHblE TEMbI 3TON KOMMO3MLUMK PoaeH paspaba-
TblBasl B BWAE CaMOCTOSITESbHbIX MPOU3BEAEHWI (MHOrOYMCIEHHbIE
BapuaHTbl, 6poH3a 1 Mpamop - B My3ee PoaeHa, Mapwx, B JlyBpe, I3,
MWUN n ppyrmx cobpaHusx). TakoBbl OCTporpoTeckHas dwurypa "Ta,
KoTopas 6bina npekpacHon OnbMbep" (1885), NMpoHM3aHHAs SPKUM
3MOUMOHasbHBIM MopbiBoM rpynna "Mouenyi" (1886), ucnonHeHHast
NnacTUYeckon MoluW, ApaMaTi3Ma UM [AYXOBHOTO BenMUMs CTaTys
"Mbicsintens" (1888), puc. 28(2). C cepeamnHbl 80-x r. B TBOpYeCTBe
PoaeHa Bcé 6onee HapacTaeT TAroTeHWE K YC/IOXHEHHBIM CUMBOINYe-
CKMM 0b6pasaM, K BbISIBIEHUIO YeNoBEUYECKUX SMOLMI - OT SICHOMN rap-
MOHWM U MSAFKOrO NIMpU3Ma O OTYasiHWS U MPayHOlM COCPEAOTOYEHHO-
ctn. MpousBeaeHns PogeHa npuobpeTaloT 3CKMU3HBIM, kak 6bl Hesa-
KOHYEHHBIN XapaKTep, KOHTpaCcTHeE CTaHOBUTCS Urpa CBeTa M TeHU, a
mMogenvpoBka hopM, MHOMAA TEKYUMX, - MOAYEPKHYTO XKMBOMUCHOW.

YHUKanbHasi Haxogka M MPOAYKT U3bICKaHHOW TOpeBTUKM IV B.
[0 H. 3.,- 3TOT COCyA MCMOMb30BasICa B KayecTBe YpHbl A5 XpaHeHWs
nenna nokovHoro B JepBeHniickos rpobHnye N° 2, (puc. 27 us
BKJ1.). MNepBOHaYanbHO Cocyn npefHa3Havanca Ans CMenBaHns BMUHa
n BoAbl. Ero TwaTenbHO npoayMaHHOE XyAOXECTBEHHOe WCMOIHeHue
npeacTasnsieT cobol rMMH 6ory [IMOHNUCY, ero BCEMOryLecTBy B Npu-
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poade W BNacTu Haj XW3HbIO M CMepTblo. Ha nMueBoi CTOpoHe Basbl
(rnaBHas cTopoHa) M3o0bpaxkeHa cBslleHHas cBaabba 6ora u Apuaa-
Hbl. Mapa u3obpakeHa Ha ckane, U OB6HaXXeHHbI [JVMOHUC UHTUMHO
MOJSIOXKW CBOK HOry Ha 6eapo CBOEN keHbl. ApuagHa, npunoaHuMa-
IOLLAs CBOE MOKPbIBano, NpUCTasbHO CMOTPUT Ha CBOEro MyXa C Xa-
paKTepHbIM CBaAebHbIM ecToM. Mo3agn [uoHuca CTouT naHTepa —
XXMBOTHOE, NocesweHHoe 6ory. Mapy okpyxxaeT ceuta 6ora, MeHaabl;
HEKOTOpble M3 HUX YHOCATCS B OPrMacTUYeCcKOM TaHuUe, Toraa Kak
apyrme cugat Ha nnedax kpatepa. [loBepxHOCTb Bcero Kpatepa
yKpawatoT Mudundeckme urypbl, pyYHble M OMKUE XXMBOTHbIE, BUHO-
rpagHble u nawowesble BeTBM. CBOMM 30/10TbIM LIBETOM Ba3a 0653aHa
0coboMy cocTaBy M3 6poH3bl M 6OMLLLIOrO KOMMYECTBA OM0Ba, Mpu
3ToM 6e3 cnepa 3on0Ta. OHa ckoBaHa M3 AByX 60/blIMX MCTOB, CO-
€AVHEHHbIX B TEX MECTAX Ha LUelKe, rae pa3MelleHbl yKpallatowme ee
XUBOTHbIE. CTaTyaTKM Ha nnieyvax KpaTepa, HOXKa WM BOJOTbl Ha pyY-
Kax Obinn oTnmutbl. Ha rybax Basbl Hagnucb cepebpsiHbiMu BykBamu
coobLaeT nMsa ee Bragenbua: ACTUOH, CbiH AHakcaropa, u3 Jlapuccel.
HensBecTHO, 6bli M NMOKOWHBIA HEMOCPEACTBEHHO BNaAENbLEM Ba3bl.
DTO €AMHCTBEHHbI HEeMOBPEXAEHHbLIN BPOH30BLIN cocyn C penbed-
HbIM YKPALLEHUEM, COXPaHMBLUMICS C 3TOro nepvoaa. BoamoxHo, ero
cosgaTesib 6bif CKY/bNTOPOM M TOPEBTOM M3 Kakoro-TO MOHWUICKOro
ropoaa Xasnkuamky, KoTopbiin obydancs B AduHax. 330—320 rr. go H.
3.

B 1479 —1488 rr. Beppokkbo paboTan Hag KOHHbIM NMaMSTHU-
KOM BEHeLUMaHCKOMY KoHAgoTbepy baprosiomeo KosuieoHnu, otnv-
TbiM B BpOH3€e y)Ke nocse cMepTu CKynbnTopa. DTOT NaMATHUK CTan,
noaobHoO AoHaTEeN0BCKOMY «[@aTTamMenare», KnacCMyecknuMm npuMepom
KOHHOro MOHYMeHTa 3roxu Bo3poxaeHus. B otnnune ot Natramenatsbl
C €ro CrnoKOWCTBMEM W YBEPEHHOCTblO (urypa KonneoHu mnosHa
OFPOMHOr0 BHYTpPEHHero HanpsbkeHus. OH kak 6bl cTouMT B ceane,
BCEN TSXKECTbIO TeNa ONUpasicb Ha CTPEMEHa, W BNacTHOWN pyKol Be-
[ET CBOEro KOHS, C/IMBLUMCL C HAM B OAHO Lenoe. JIMuo KoHAoTbepa B
o6pamMneHnn 6poH30BOro LUEMA AbILUT HEYKPOTUMOW BOSEN U BOWH-
CTBEHHOCTbI0. Kpyrnble cBepnsiwiue rnasa u onyLeHHbIe Yribl OKaTblX
ryé npugaloT eMmy BblpaXXeHWe XXeCTOKOCTU UM HEeUCTOBCTBa. opaoe
[ABWXXEHUE KOHSI MnepefaHo C 60/blUON BblpasuTeNibHOCTbIO. ooBa
KOHSl, ero MOLUHas Les B CKIafKax, B3AyBLUMECS BEHbl UCMOMHEHbI He
TONbKO C BESIMKOJENHBLIM 3HAHWMEM aHAaTOMUK, HO U C BONbLION Xyao-
YKECTBEHHOW akcnpeccueir. CKynbnTypa YCTaHOB/IEHA Ha BbICOKOM MO-
CTaMeHTe Ha nnowaan y uepken CaH [xosaHHW 3 [Maono un, B OTNU-
yve oT «[laTTaMenatbl», B HEMOCPEACTBEHHOM 6/1M30CTM OT XpaMma,
Kak Obl CNMBasiCb C €ro BHYLIUTESIbHbIM MaccMBoM. M3-3a HebonbLuMX
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pa3MepoB naowaan NnaMATHUK BOCNPUHUMAETCA MPENMYLLECTBEHHO C

6/IM3KUX PACCTOSIHUIA, OBPUCOBBLIBAACL B CMJIbHOM PaKypce, KOTOpbIi
MOBbLILLIAET CBOVCTBEHHOE EMY BblpaXX€HWE ropAoi MoLm, puc. 29.

7

/ r/

A

Puc. 29. B‘;|.:;OK-KbO. KoHHas CTGTﬂ KonneoHn.1480 r.
Byapna Becewnero Xpama (xvt. ynp. B LUK#E, nuHbMHL:

Ldshan Dafd) — opHa U3 caMblx 60MbWIMX CTATyW B MUpe, U3obpaxaeT
bynay BanpouaHa, puc. 30. HaxoauTcs B nocenke YxaouyHb B npo-
BMHUMWM X3HaHb, Hefaneko OT HauuoHanbHoro wocce N2.311. CraTtys
6bina 3aeeplwena B 2002 roay. Beicota ctatynm 128MeTpoB, KOTOpblE
BKtOYaeT B ceba 20mMeTpoB Mbedectana B Buae notoca. lNbeagectan
XOTAT YBeNMuuUTb Ha 25MeTpoB, TakuMm obpasom oblias BbicoTa na-
MsaTHMKa 6ygetr 153meTpa. Mo coctosiHMio Ha okTsbpe 2008 roaa,
XONM, Ha KOTOPOM CTOWUT MaMSATHWK nepedopMUpytoT B eLlé ABa Nbe-
[ecTana, BEpXHU 13 KOTopbIX 15MeTPOB, YBEMUMB BbICOTY MaMSITHU-
ka po 208meTpos. MNepBoHayanbHO Npeanonaranocb, YTo CTaTylo cae-
naoT u3 1100 vacreit nutoin Meam, ¢ obwmuM Becom 1000 TOHH. Mna-
Hbl CTpouTenbcTBa byaabl BeceHHero Xpama 6biin 06baBneHbl BCKope
nocne B3pbiBa Tanubamm GammaHckomn ctatyn byaabl B AdraHucTtaHe.
KuTalt ocyamn cucteMaTyeckoe paspylueHue 6yaavinckoro Hacneams

27


http://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%82%D0%B0%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%A3%D0%BF%D1%80%D0%BE%D1%89%D0%B5%D0%BD%D0%B8%D0%B5_%D0%B8%D0%B5%D1%80%D0%BE%D0%B3%D0%BB%D0%B8%D1%84%D0%BE%D0%B2
http://ru.wikipedia.org/wiki/%D0%9F%D0%B8%D0%BD%D1%8C%D0%B8%D0%BD%D1%8C
http://ru.wikipedia.org/wiki/%D0%92%D0%B0%D0%B9%D1%80%D0%BE%D1%87%D0%B0%D0%BD%D0%B0

praBJIeHI/Ie AUCTAHIIMOHHOTO O6y'{EHI/IH W NMOBbIIIEHHU A KBaﬂI/I(l)I/IKaLU/II/I

XyL[O)KeCTBeHHbIﬁ MeTaJlJl

AdraHucraHa.

i
Puc. 30. Cratys byaaa. BeceHHui xpam, JTywaH, Kutait. Bercota 128 m, ctout Ha
3AaHUU 6yAAUCTCKOTO MOHACTLIpA. (Zgpdszz). 2002r.

Koroky-nH (sn. &8kt ) — byaaniickuii xpam cexTbl 3€00 B
ropofe Kamakypa B npedektype KaHarasa, SnoHusi. XpaMm M3BECTEH
cBouM «bosbuoi Bygaos» (K1L, Daibutsu), MOHyMeHTanbHON OT-

KpbITOM B6pPOH30BOM CTaTyeil aMutabxu bByaabl, koTopasi sIBNsieTCs oa-
HMUM M3 CaMblX WM3BECTHbIX CMMBOSIOB SnoHuu, puc. 31. BpoH3oBas
CTaTysl, BEpPOsiITHO, Aatupyetca 1252 rogoM, To ectb nepuogoMm Kama-
Kypa, B COOTBETCTBUM C XPaMOBbLIMW 3arucsMu. DTOMY MpeawecTBo-
Bafia rMraHTckas AepesBsiHHaa crtaTtys byaabl, kotopas 6bina 3aBep-
WweHa B 1243 rogy nocne AecaTtn NeT HernpepbiBHOro Tpyaa, cpeacTsa
noctynanu ot MHaHapo-Lly6oHn n 6yaauiickoro cesilleHHMKa [XKOKO
n3 ToTomMun. STa AepeBsiHHas cTaTys 6bia paspyweHa 6ypeit B 1248
rogy, v 3an, B KOTOPOM OHa Haxoaunack, bbin Takke paspylleH, Tak
4TO [PKOKO NpeanioXun cAenatb APYrylo CTaTylo U3 6poH3bl; Takke
OrPOMHOE KOSIMYECTBO AeHer, HeobxoaMMbIX ANs 3TOro U ANs HOBOro
3ana, 6b1710 BNOXEHO B NPOEKT.
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Puc. 31. BpoH3oeas ctatys byaaer HaxoamTca B xpame KoToky-uH B Kamakype,
SInoHua. XIII 8. Macca 93 T, BHYTpU - nonas

BpoH30Bas cTaTys, BeposATHO, 6bina caenaHa OHO [OpPEMOHOM
unm TaHcm XncaToMmo, BeayWwmMMmn SNOHCKMMKU CKyNIbNTOpaMmn 13 6poH-
3bl TOrO BPEMEHW. B onpeaenéHHbil nepuos BpeMEHW cCTaTys Obina
Mo30si0MeHHON. [Jo cux mop ewé MMeroTCs crneabl Mo30soThl BO3JE
ylwein cratyn. HesicHo, ofHako, sIBNSIeTCS N CTaTysl, CO34aHHasi B
1252 rogy, ToM Xe cTaTyel, 4yTo AOCTYNHa ceiyac. 3an 6bin paspy-
weH 6ypeit B 1334 roay, 6bin BOCCTaHOBMEH, Noc/ie Yero 6bin nospe-
XAEH ewé oaHol Bypelt B 1369 roay v 6bin BOCCTaHOBIEH elé pas.
MocnegHee 3aaHve, BMelaBluee CTaTylo, 6bi1o0 CMbITO UyHamu 20
ceHTs6ps 1498 roga Bo Bpemsi nepuoaa Mypomatu. C Tex nop bonb-
won bympa cTouT Ha OTKpbITOM Bo3ayxe. CTaTys NpPUMEPHO
13,35MeTpa BbICOTOM, BK/IOYas OCHOBAHWE, U BECUT OKOMO 93 TOHH.
CTaTys SIBNSeTCs MOMoi, U NOCETUTENN MOTYT OCMOTPETbL €€ BHYTPEH-
Hee NpoCcTpaHCTBO. MHOMME NOCETUTENN Ha MPOTSHKEHWUM MHOMMUX NeT
OCTaBNISIN HAANWCU Ha BHYTPEHHEN CTOpoHe CTaTywu. B cBoe Bpems
661710 TpMALaTh ABa 6pOH30BbLIE IENECTKM NI0TOCA Y NOAHOXbSA CTaTyM,
HO TOJIbKO YeTbIpe OCTaNoCh K CEroAHSALWHEMY AHIO, U BCE OHU YXKE He
Ha nepBoHa4danbHOM MecTe. Benukoe 3emnetpsiceHne KanTto 1923
rofa yHMUTOXWIO OCHOBaHWE, Ha KOTOPOM CMAMT CTaTys, HO OHO 6blI-
o oTpectaBpupoBaHo B 1925 rogy. PeMOHT namsiTHMka 6bin npoBe-
OEH B 1960-1961 rogax, korga wes 6bi1a ykpenneHa n 6bam npuHs-
Tbl MepbI, YTOObI 3aLWMTUTb EF0 OT 3EMIETPSICEHU.

MéaHbIi BCAAHMK — naMaTHUK MeTpy I Ha CeHaTckol niowaan

B CaHkT-leTepbypre, 32.
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OTKpbITHE namsATHMKA COCTOSI10Cb 7 aBrycra
(18 aBrycra) 1782r. No3aHee NaMSTHUK NONy4YMn CBOE Ha3BaHue bna-
rogapsi 3HaMeHUTol ogHouMEHHoM noame A.C. MMyluKuHa, XOTS Ha ca-
MOM [iefie U3roToBrieH M3 6poH3bl. Mogenb KoHHOM ctaTym MeTpa Bbl-
nosiHeHa CKynbnTopoM 3TbeHoM ®PanbkoHe B 1768—1770. lonosy
MNeTpa nenuna ero yyeHuua, Mapu-AHHa Konno. 3Melo no 3amblCiy
®anbkoHe Bblnenun ®énop lopaees. OTnMBKa CTaTyuM OCYLLECTBNS-
nacb nop pykoBOACTBOM MacTepa EMenbsiHa XalnoBa M 6blia 3aKOH-
YyeHa B 1778 rogy. ApXUTEKTYPHO-MIaHMPOBOYHbIE pelleHmust 1 obllee
pyKkoBOACTBO ocywecTsnan t0.M. ®enbTeH.

B aBrycte 1766 roma pycckuidi nocnaHHuK B Mapuxke
A.A. TONMUbIH  3aK/OUYMA KOHTPAKT C  paHLy3CKMM  CKY/bMTOPOM
@anbkoHe, pekoMeHAoOBaHHOM EkatepuHe II eé koppecrnoHAEeHTOM
dunocodom-npoceetutenem [. Avapo. Bckope no npubbitn ®anb-
koHe B MeTepbypr, 15 okTabps 1766 roga, paboTbl MO CO34aHUIO MO-
HyMeHTa ABWHYNWUCb MOMHBLIM XOA4OM. MacTepckylo ycTponnu B 6biB-
wem TpoHHOM 3ane AepeBsiHHOro 3uMMHero asopua Enusaeetol MNeT-
poBHbl. KaMeHHoe 3aaHMe 6biBLUEN KOHIOWHW MpU ABOPLE NPUCMOCOo-
6unn ansa xunba ®anbkoHe. B Hauyane 1773 roaa B nomoub K Panb-
KOHe 6bln1 HazHayeH PenbTeH: OH AO/MKEH 6bll 3aMeHUTb YBONIEHHOro
oT paboT kanuTaHa ae Jlackapw, u, KpoMe TOro, K 3TOMYy BpeMeHu
noHaaobwncs Haasop npocdeccMoHana-apxmMTekTopa 3a YCTaHOBKOM
namsiTHMKa.

«poM-kaMeHb», puc. 33- 34. HaitTu noaxoaswmne KaMHW Ans
MOHYMEHTa cpa3y He yaanocb, W Toraa B ra3ete «CaHKT-
MNeTepbyprckme BeaoMoCcTn» 6bio onybnvkoBaHo obpalleHne K YacT-
HbIM NMUaM, KoTopble noxenanu 6bl «ans MOCTaHOBMEHMS... MOHY-
MeHTa B ropy BblIOMaTb W npuBe3TH ctogda, B CaHkT-lNeTepbypr».
Moaxoasawmin kaMeHb 6bin yka3aH Ka3&HHbIM KPeCTbsIHUHOM CeMEHOM
IpuropbeBnyeM BUILIHAKOBLIM, NOCTABLUMKOM CTPOUTENBHOMO KaMHS B
CaHkT-lNeTepbypr, AaBHO 3HaBLIEM 06 3ToW rNbibe U UMEBLLEM HaMe-
PEHVE HaWTW el MPUMEHEHME ANl COBCTBEHHbIX HY>X[, PacKosIoB Ha
KYCKM, HO He HaleaweM ANs 3TOro HYXXHOro MHCTpyMeHTa. 06 aToM
OH coobwmn KanuTaHy Jlackapu, pyKOBOAMTENO MOMCKOBbLIX paboT B
3TOM MpoeKTe.
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Puc. 32. «e.cu-lbn‘/‘l BCAAHUK», D. ®anbkoHe. 5pOH3Cl-, 1782r., CeHatckas
nnowaab, CaHkT-TTeTepbypr

MecTo, rae HavgeH 6bi1 MpOM-KaMeHb, A0 CMX MOP TOYHO He
YCTaHOBJIEHO. M3BECTHO NnLb, YTO 3TO BbINO NecucTtoe M BecbMa Cbl-
poe MecTo B palloHe fepeBHM JlaxTa, U YTO MyTb KaMHs [0 MecTa Mo-
rpy3ku 6bin paBeH npubnuautensHo 8 BepcTaMm, TO eCTb NPUMEPHO
8,5 KunomeTpam. YuuTtbiBas, YTo MyTb KaMHS HEOAHOKPATHO MeHSICS,
M NepeMellann ero He Mo NpsIMOM, CreayeT oXuaaTb, UTO KaMeHb
6bl1 HalaeH B CNedyloLWMX COBPEMEHHBLIX rpaHMLax: Ha 3anage —
nocénok Jincuin Hoc, npsiMo Ha ceBep — A0 HbiHelHen KonbLeBol
aBTOAOPOrK, MO AOPOre M lo)KHee eé Ha BOCTOK A0 peyku YEépHol u
3aTeM Ha tor yepe3 KOHTONOBCKOW NIECHOM Aauyu, BK/OYasi ero BECh,
[0 ceBepHoro 6epera JlaxTMHCKOro pasnuea. Havany nepeBo3ku kam-
HSl COOTBETCTBOBasia CepbE3Hasi NOAroTOBKA. bbinn NPUHSATHI BO BHU-
MaHWe pekoMeHzauuu, koTopble paspabotan WU. U. Beukoli, npoBeae-
HO MCCefoBaHME MOAENWN «MalUMHbI», NpeanaraeMon ans NepeBo3ku
kaMHsl. Mpu 3TOM 6bIIO HalAeHO, YTO Hambosiee COOTBETCTBYHOLLEN
3aaa4ye SBMSIETCS YCTAHOBKA KaMHsSi HA AepeBsiHHOW nnaTdopMe, ne-
pekaTbiBaeMoi Mo [ABYM MapasfefibHbiM Xenobam, B KOTopble 6bin
ynoxeHbl 30 NATMANMOBBIX LAPOB.
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Puc. 33. TpaHcnoptuposka «I"pom-kamHs»

MocpescTBOM 3KCnepuMeHTa bbl1 BbIGpaH AOCTAaTOYHO MPOYHLIi
MaTepvan ans 3TvX LWapos, COCTOALMI U3 CnnaBa Ha OCHOBE Meau, U
oTpaboTaHa TEXHONOrMs ero U3roTtoBsieHus. Pa3paboTaH TexHonoru-
YecKMi mpouecc noabéMa KaMHsi C MOMOLLBIO pbl4aroB M AOMKPaTOB
ANs noaBeaeHust nog Hero nnatdopmel. Mpu 3ToM cneuunansHo 6blu
MPUHATLI Mepbl NO CTPaxoBKe KaMHS OT €ro MajeHns npv aBapuu.
[ns ero n3eneyeHus notpeboBanack paboTta ThicaY oaen, Ans npo-
XUBAHUS KOTOpbIX Oblna nocTtpoeHa AepeBHsA. KameHnb Becun 1600
TOHH. Ero TpaHcnoptupoBka ao 6epera ®uMHCKOro 3anvea OCYLLECTB-
nsinacb HECKONbKMMKU BOPOTaMu. [ins nepeBo3kn kaMHs 6binn Bbibpa-
Hbl 3MMHWE MecsUbl, KOraa noysa NoaMEpsna n CMorna BblAepXuBaTb
TshkecTb. Mo npukasy EkaTepuHbl KaMeHb AomKeH 6bin 6bITh AOCTaB-
NeH Ha MecTo uenblM. PaboTaBlune Ha KaMHe MOCTOSIHHO BO BCE Bpe-
MS ABWXKEHWNS KAMEHOTECH! B KONMYecTBe 46 Yenosek Nullb npugasa-
M eMy Hagnexauwyt dopmy, puc. 33. DTa yHMKasbHas onepaums
npoao/mkanace ¢ 15 Hosbps 1769roga no 27 mapta 1770roga. Ka-
MeHb 6bin1 goctaBneH Ha 6eper ®uHCKOro 3anvBa, rae Ans ero no-
rPy3Ky COOpPYAMM CrieumasibHyto NpucTaHb. MNpu Manoi Boge ocTaTku
3TON MpUCTaHU MOXHO BuAeTb Yy Gepera HeBpasneke OT PackonoToro
BaJlyHa, NeXallero y caMmoro ypesa BoAbl. TPaHCMOpTUPOBKa KaMHS
Nno BOAE OCYLLIECTBMSANACL Ha CrneumnasnbHO MOCTPOEHHOM [ANs 3TOro
CyOHe MO 4epTexy Mu3BeCTHoro kopabenbHoro mactepa [puropus
KopuebHukoBa M Hayanacb TONMbKO OCEHbO. [MUraHTckMn «lpom-
KaMeHb» Mpu OrpOMHOM CTeyeHuu Hapoga npubbin B MNeTepbypr Ha
CeHaTckyto nnowaab 26 ceHTabpsa 1770roga. [ns BbIrpy3Ku KaMHs y
6epera HeBbl 6bln UCMONMb30BaH MPUEM, YXE€ MPUMEHEHHLIN MpK
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norpyske: cyaHo 6bl10 NPUTOMSIEHO M CENO Ha NpeayCcMOTPUTENbHO
BOUTblE B AHO peKM CBaW, 4TO AaNI0 BO3MOXHOCTb CABWHYTb KaMeHb
Ha 6eper. HecMoOTps Ha BCe MpPUHSTbIE Mepbl 3@ BCE BPeEMS MyTU He-
OAHOKPaTHO CO3[aBajiUCb aBapuiHble CUTYauuW, FPO3UBLUME KPAXOM
BCEMY MPeanpuaTuio, 3a KOTOPbIM Cneanna C MHTEpPecoM obLecTBeH-
HocTb Bceil EBponbl. TeM He MeHee pykoBoauTenu paboT Bceraa
HaxoAnnu BbIXOA U3 NONOXeHUs. B 4ecTb NnepeBo3Ku KaMHs bbina Bbl-
6uTa NnamMsaTHas Meaanb C HAANWUCBIO «[lep3HOBEHMIO NOAOOHO».

FIAS e
CATNARIA gorvis

- ‘.‘._

i u" i &l
s Sy e S R e
PVIC 34. rpClHMTHbIM I‘IOCTGMeHT «MepHoro Bca.quKa»

f

MocTaMeHT B BUAE rpoMagHoii cKasibl — CUMBOJT NMPEOAONEHHbIX
Metpom I TpyaHocTei, a BBeAEHHasi B KOMMNO3WULMIO 3Mesl MpeacTaB-
NSET coboil OCTPOYMHYIO HAXOAKY B PEWEHUM 3agadyn no obecrieve-
HUIO CTaTUYECKOMN YCTONYMBOCTM MOHYMEHTA.

JlereHpa o mariope batypuHe

Bo BpeMsi OTeuecTBeHHOM BOWHbI 1812 ropa B pesynbTaTe OT-
CTYN/IeHMs1 PYCCKMX BOWCK BO3HMKMA Yyrpo3a 3axBaTa CaHKT-
MeTepbypra cpaHLy3ckuMK BoMckamMu. OBeCroKOeHHbIN Takoi nep-
cnekTMBon, AnekcaHap I npukasan BbIBe3TM M3 ropoaa 0cob0 LEHHbIE
npousBedeHnst UCKyccTBa. B yacTHocTH, ctaTc-cekpeTapto MonyaHoBy
661710 NOpyyeHo BbiBE3TU B Bonoroackyto rybepHuto namsatTHuk Metpy
I, 1 Ha 3TO 6bISI0 OTNYLIEHO HECKONbKO ThicsY pybnei. B 310 Bpems
Hekuin Maiop BaTypuH Aobuncs ceuzaHus C SIMYHBIM ApPYyroM Lapsi
KHsA3eM MonuubiHBEIM 1 Nepedan eMy, 4YTto ero, batypuHa npecneayet
OMH W TOT Xe coH. OH BuMAUT cebs Ha CeHaTckon nnowaaun. JIuk
MeTpa noBopauMBaeTcs. BcagHWMK Cbe3XaeT Co cKanbl CBOEW U
HanpasnseTcs No neTepbyprckMM ynuuam Kk KameHHOMY OCTpoBy, rae
»xun Torga AnekcaHgp 1. BcagHuk Bbe3XaeT Bo ABOp KaMeHOooCTpoB-
CKOro ABopua, M3 KOTOPOro BbIXOAWUT K HEMY HaBCTpeyy rocyaapb.
«Monoaoi YenoBek, A0 YEro Tbl AOBEN MOK Poccuio, — roBopuT emy
MeTp Benuknii, — HO MOKyAa 1 Ha MecTe, MOEMY rOpoAy Heyero ona-
caTtbcsaA!» 3aTeM BCagHMK MOBOpauMBaeT Ha3ad, M CHOBa pa3faeTcs
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«TSKENI0-3BOHKOE CKaKaHbe». [MOopaXeHHbIM paccka3oMm baTypuHa,
KHA3b [ONMMLLIH Nepeaan CHOBUAEHWE rocyaapto. B pesynbtate Anek-
caHap I oTMeHun cBoe pelueHre 06 3BaKyaLmn NaMaTHUKA. MaMATHUK
OCTascst Ha MecTe.

3.4. MeaHo-HUKenesble CrJiaBbl

Megb C HUKeneM o6pasyloT HenpepbiBHbIE TBEpALIE PacTBOPbI,
puc. 35. Hukenb cywectBeHHO ynpo4yHsieT Medb. MeaHO-HWKeneBble
CMNaBbl pa3fensitoT Ha ABe rPynmbl: KOPPO3WOHHO-CTOMKME W 3MeK-
TpoTexHnyeckne. K KOPPO3MOHHO-CTOMKMM  CrjlaBaM  OTHOCSTCS
MENbXMOP, HEN3MNLOEP, KYHWUaNW.

Mesibxmopamy Ha3blBaloT ABOVHbIE M Gonee CnoXHble cnniasbl
Ha OCHOBE Meau, OCHOBHbIM NErMPYIOLLMM 3M1IEMEHTOM KOTOPbIX SIBAS-
eTCs HuKkenb. M3genus u3 mMenbxmopa npuseaeHsl Ha puc. 36. Menb-
XMOp — MeAHO-HUKENEeBbIM ChaB C cofepXaHveM Hukens o 30%,
cepebpucto-6enoro uBeTa C XENToBaTblM OTTEHKOM, MPUMEHSIETCS
[/191 U3TOTOB/IEHNS TaNaHTEPENHbIX U3AENUA U NOCyabl; HeW3ubbep —
TPEXKOMMOHEHTHBIW CM/IaB Ha OCHOBE Meau C COAEPXXaHWEM HUKENS
oT 13,5 po 16,5% u unHka ot 18 o 22%, HanoMuHaeT cepebpo, naet
Ha W3roTOBJIEHME raflaHTEPENHbIX M3AENMN XYAOXKECTBEHHOrO MpO-
MbICna.

Heviznib6epe npeactaBnaoT cnnasbl cucteMbl Cu-Ni—Zn u co-
fepxat 5-3 5% Ni u 13-45 % Zn. Cnnasbl YKa3aHHbIX COCTaBOB (Kpo-
Me BbICOKOLMHKOBbIX) nexaTt B 06nactn o-TBEpAOro pacrtsopa U uMme-
0T 0aHOMa3Hy0 CTPYKTYpY.
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Puc. 35. Ouarpamma coctosHus Cu-Ni
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Heii3nnbbepbl MO CpaBHEHUIO C MESIbXMOPaMM XapaKTepusyroTcs
6onee BbICOKOW MPOYHOCTbIO M3-3a [AOMOSIHUTENBHOIO JIEFMPOBAHMS
UMHKOM. OHM NIErko MoaaatoTCcs ropsiyei u xonogHon obpaboTke AaBs-
neHveM. Heisunbbepbl OTIMYAIOTCS KPAacuBbIM CEpPebpUCTLIM LIBETOM,
He OKMCNSIIOTCS Ha BO3AYXE W YCTOWUMBBLI B pacTBOpaXx COSien U opra-
HUYECKUX KUCNOT, puc. 37.

Puc. 36. TTocyaa us menbxuopa. http://magicl54.sitecity.ru/Itext (1). Wka-
TyJIKa U3 menbxuopa. http://www.art-ua.com.ua/izdeliya-iz-melkhiora-shkatulka-
melkhior-m, (2)

Puc. 37. Konbuo ¢ manaxutom. (1) v akeamapuHom (2). Heltsunbbep

KyHnasngmy HasbiBaloT crnnasbl cucteMbl Cu—Ni—Af. Hukenb u
aNiOMMHUIA MPU  BLICOKMX TeMnepaTypax pacTBOpSIOTCS B Meau B
60MblUMX KONMYECTBAX, HO C MOHMXEHWEM TeMnepaTypbl pacTBOpu-
MOCTb pe3Ko yMeHbluaeTcs. KyHuanm oTamnyaloTcs BbICOKMMU MeXaHu-
YECKMMM W YMPYrMKU CBOWCTBaMM, KOPPO3MOHHOMN CTOMKOCTbIO, YAO-
BNeTBOPUTENLbHO 06pabaTbiBatOTCA AaBMEHNEM B rOpsiYEM COCTOSIHUM.
KyHnanu He CKMOHHbI K XN1aAHOIOMKOCTMU.
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