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BBEJIEHUE

Boinycknast kBanupukaimoHHas padoTa OCHOBBIBA€TCS Ha pa3paboTKe U
M3TOTOBJICHUM KYJIOHA U3 MeTaia, a uMeHHo ciuaBa JII[16K4, ¢ ucnonbs3oBaHnuem
KaMEHHOW BCTaBKU W3 rarata npsMoyroiabHOU GopMbl.

Kynonbl SBISIIOTCST ONHMMHM W3 CaMbIX PaCHpPOCTPAHEHHBIX IOBEIUPHBIX
yKpauieHuii. Yepes ux pa3BUTHE MOKHO MPOCIEINUTH TO, KAK U3MEHSJIOCH FOBEIIMPHOE
MCKYCCTBO U TEXHUKH, KOTOPHIE B HEM MPUMEHSLINCH.

[TepBas yacTe maHHOU PabOTHI — ATO JMUTEPATYpHBIA 0030p. B Heil omucana
WCTOpUS FOBEITUPHOTO MCKycCTBa. bosee moapoOHO pacckazaHa MCTOPHUS KYJIOHOB H
UX BUJIBI.

B XyHmoXeCTBEHHOM 4YacTH JaHO XYJOKECTBEHHOE OIMCAHUE W3JENIHs, a
UMEHHO KyJioHa. OrmpeneneH CTWIb XYHAOKECTBEHHOIO HM3IEAUS U 4YEpPThI
XapaKTEepHbIE U1 ATOTO CTWIS. B 3TO rimaBe OmpeneneHo LBETOBOE COYETAHHUE U
BBIOpAHBI MaTepUasbl, KOTOPbIC ObI MOJONUIA K BEIOPAHHOMY COYETAHUIO 10 IBETY H
110 XapaKTEPUCTUKAM.

B rtexHonornueckon ydactu BKP nmaHa TexHOnOrus HM3rOTOBIEHHs KyJIOHA,
KOTOPYIO MOKHO pa3fenuTh Ha 7 3tanoB. Kpome 3TOoro paccuutaHo HeoOXogumoe
KOJIMYECTBO YACOB U CHIPHSI.

B mpunoxennun mnpeacraBieHa MapuIpyTHas KapTa, B KOTOPOW ONMCAaHbI BCE
TEXHOJIOTUYECKHE oOmepanud U Oo0OpyJOBaHHE, C TOMOIIBK KOTOPBIX OHHU

BBITTOJIHAOTCA.



1 JInteparypHblii 0030p

11  HOBeJupHOe HCKYCCTBO

FOBenupHoe uckycctBo (0T HeMeukoro Juwel - IparoueHHbI KaMeHb) — 3TO
CO3JJaHUE XYJIO)KECTBEHHBIX W3, HampuMep: KOJblla, CEPbIU, IOJBECKH,
npeaMeTsl ObiTa. OHU CO3AAIOTCS MPEUMYIIECTBEHHO U3 OJIArOPOJHBIX METAJIOB
(30510TO, cepebpo, muaTuHa). Kpome HUX HCHOJB3YIOTCS HEKOTOPbIE IIBETHBIC
MeTaJIbl. YacTo NpPUMEHSAIOTCA JIParolieHHbIE M TOJEJIOYHBbIE KaMHH, >XEMYYT,
CTEKJIO, SIHTAPb, IEPIAMYTp, KOCTb.

Ha npoTtsienun cBoeil UCTOpUHU YKpallleHUs MEHSIM cBoe 3HaueHue. CHauana
OHM MMENH PUTyalbHOE (MHCTHYECKOE) HazHaueHHe, Kak obeperdn um amynersl. C
Pa3BUTHEM IOBEIMPHOTO JIea UX IEKOPATUBHASI COCTABIISIONIAs BbIILIA HA MEPETHUN
IJIaH, a TAaKKe OHM YKa3blBaJIM Ha CTaTyc Biajenblia. B Hacrosimee Bpemsi y

prameHHﬁ IIOABHJIIOCH BO3MOKHOCTb UMCTh TCXHOJOI'MYCCKHUEC (1)}’HKI_[I/II/I

1.1.1 WUcTopusi I0BEJMPHOI0 HCKYCCTBA

HOBenupHOe NCKYCCTBO SABJISETCS] OJJHUM U3 APEBHUX U JJOBOJIBHO MOMYJISPHBIX
BUJIOB JEKOPATHUBHO-TIPUKIIAJHOTO HCKyccTBa. OHO JOCTATOYHO TECHO CBS3aHO C
MEHSAIONIMMUCS YCJIOBUSIMU ObITa pa3IWYHBIX OdM0X (HampuMep, CO CTHISIMH
onexnpl). IlpousBeneHrs IOBETUPHOrO Jeja MOIJIM  BBINOMHATH  (DYHKLHUIO
CBOEOOpa3HbIX 3HAKOB, KOTOPBIE BBIABIIM COLMAIBHBIA CTAaTyC HMX BiaAeibLa, a
Takke UMenu (B GyHKIMU aMyJIETOB) PUTYaIbHBIM WJIM MHUCTHYECKUH cMbIci. [o
HACTOSIIIIMX BPEMEH IOBEJIMPHOE MCKYCCTBO OCTa€rcs OJHUM M3 CPEJCTB
dbopMHUpOBaHUS LEIOCTHON XYIO0XKECTBEHHON Cpefbl, KOTOPOE MOKA3bIBAET KPACOTY
MCXOJIHBIX MaTe€pPUaJOB U KPacoTy UX 00pabOTKH.

Mo3HO cKa3aTh, 4TO YKpAIlIEHUsI B YEJIOBEUECKOM UCTOPHH OBUIH C CaMOTO €€

Hayvana. TouHoe BpEMs, Korga IOsABUJIMCH YKpallCHUSA HCU3BCCTHO. Ho moxHO ¢
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YBEPEHHOCTHIO CKa3aTh OHM OEPYyT HAYaJ0 C CAMBIX PAaHHUX BpeMeH 4denoBeka. 00
HTOM CBUJIETEIIbCTBYIOT PA3JIMUHbBIEC PACKOIIKHU.

B Mapokko ObutM HaljieHbl TaHIUPU OT MOJUTFOCKOB. OHHU HCIOJIB30BAIHCH
KaK 4acTh OXepembs, KOTOpbIM Ob1I0 0koJio 110 ThIc. sieT. Eme Obun 0OHapyKEHBbI
OCTAaHKH >KEHILMHBI AMI0XU NayieoanTa B Mainoi A3zuu. Ha octankax Obuio MHOTO Oyc
1 OpacieToB, UTO MO3BOJIAET CUUTAThH €€ MOJHOM TaMOM TOM SIOXHU.

Haunnas ¢ Pannero bpon3oBoro Beka, mnpenmnoyreHne OTAABajIOCh
JOparolieHHOCTSIM W3  MeTaula.  MeTaluIM4ecKre  YKpAlIeHWs  OTJINYaJuCh
BO3MOXKHOCTBIO pean30BaTh JIOOYI0 (aHTa3Wi0 Macrepa, a TakkKe OOJbIIeH
LEHHOCTBIO 110 CPABHEHUIO C U3JICIIUSIMU U3 KOCTU WUJTU PAKOBHH.

Jlns BpoH30BOTO BEKa XapaKTEepHO OOJIBIIOE HCIOJIB30BAaHUE W3JCTUN U3
OpOH3bI, YTO OBUIO CBS3aHO C yJIydIlIEHHEM OOpaOOTKH TaKUX METAJUIOB KaK MeJIb U
0JIOBO, IOJYYa€MbIX U3 PYAHBIX MECTOPOKACHUM, U MOCIECAYIOIINM NOJIYYEHUEM U3
HUX OpOH3bI. YKpalieHusiM ObLTM KPYIHOTO pa3Mepa U cpa3y Opocaiuch B riasa. B
MIPOU3BOJICTBE YKpallleHU! Belyllasi pojib OTBOAUIACH JIUTHIO 1O BOCKOBOW MOJIEIH.
OpHako B M3rOTOBJIEHUHM IMpocTediux mo ¢opme Oyc, MeJalbOHOB U TMOJBECOK
OOJIBIIION MOMYJAPHOCTBIO TOJIb30BAJIACH XOJIOJHAsE KOBKa, COIMPOBOXIaeMast
MPOMEKYTOUHBIMU OTKUTAMH JUIsl CHSITUS BO3HUKAIOWMX TpH AedopMaruu

HANPSKCHUM.



Pucynok 1 —BpoH30BbIe YKpallleHHs, CBSI3aHHBIE C MPOAYKITUEH TEPCKOTO
ouara. 1-4, 14, 21— 6ynaBku; 5-10— Oycer1; 11, 12 —Bucouynsie kombia; 13 —

MO/IBECKA-KOJIOKOJIbUUK; 15-17 —Menanwsonsl; 18 — Opacner; 19, 20 — 6sixu.

B JKene3noM Beke B MNPOW3BOJCTBE OpPYIHM Tpylda U OPYKHS KEIE30
BBITECHUJIO OpoH3y. Ho yKpailleHus, ciay>KuBIlIMe CHMBOJIAaMU MTPECTHXXKA U OOTaTCTBa,
0OBIYHO JIeNIANUCh U3 OPOH3BI, MHOT/IA IOTIOJHUTEIBHO YKPAIIEHHON KOpayulaMH UK
sMabio. B KenmbTckoM OOIIECTBE B YMCIIO TAKUX CHMBOJIOB BXOJWJIU JParoleHHBIC
npeaMeThI JUMYHOT0 yoopa — IieiiHasi TpuBHA, OpaciieThl U pa3HOOOPa3HbIC 3aCTEIKKHU-
¢bubynbl; 3epkana u T.1.

Ha nocratouno xopoinem ypoBHE pa3BUTHs ObLIO IOBEIMPHOE HCKYCCTBO B
Hpesuem Erunte. B Jlpeuem Erurnte s Hero xapaktepHa Obljia JIFOOOBb K SIPKUM
noymxpoMHbIM dddextam. B HEM 00paboTka 30510Ta IpEeBpaIIaeTCsS B peMeciio, 4To
CIOCOOCTBYET MOSIBJICHUIO 30JI0THIX el MacTepoB. OHU Aajid HAayajnao MOSBIICHUIO
30JI0THIX YKpallleHWH B BHJE KoJIell, Iienouek, OpacineroB. Kpome nexoparuBHOM
LEHHOCTH YKpalIeHHUsI U3 30JI0Ta HAJEISIN €ro BIAJeNblia CTaTyCOM U MOJOKEHUEM
B oOmiectBe. B kayecTBe maTepuasia MCIOJB30BAJIUChH: aMETUCT, 30JI0TO, OpOH3a,

AlIMa, OOCHAMAH, Ja3ypuT U U3yMpyAbl. [IpUMEHsIIMCh TEXHMKH YEKaHKH,
9



TPaBUPOBKM M XOJIOJHOM OHMald. TAroreHne K SAPKOW NOJUXPOMHHU, a TAKKE
VICTIOJIb30BAHUE JIA3yPUTA U TEXHUKHU XOJIOJHOM 3MaJIM XapaKTEPHBI I IOBEIUPHBIX

u3aenuit npeBHero JIBypeuns (Akkan, Accupus, Bapunonus, [lymep).

Pucynok 2 —3onoToit 6pacier u3 rpooHulibl hapaona TyraHxamoHa.

KOBenupHbie Mpou3BeIeHUs ATEUCKOTr0 HMCKYCCTBA, KOTOpPbIE OBUIM HAMIEeHbI
MPEUMYIIECTBEHHO B MukeHax u Tpoe, M3aenus CO CKaHbI, 30JI0THIE COCYABI C
M300pOKEHUSIMU  OBIKOB, KapakaTWIl, MOPCKHX 3BE31 BBIACISIIOTCS OOJBIIEH
CKYINOCTBIO IIBETOBBIX pemleHuil. JlJis npou3BeeHHl IOBEIIMPHOTO HCKYCCTBA
Hpesueit ['peruu knaccuueckoro nepuoga (V-IV BekoB 10 H. 3.) cnenuduueckum
SIBJICHHEM ObLT MATOBBIM OJIECK 30JI0Ta, a B U3JIENUAX SJUIMHUCTUYECKOTO UCKYCCTBA

u JIpeBHero Puma BHOBbH OOBSIBUIIOCH CTPEMIICHHE K 3BYYHOU MOJIUXPOMUHU.

10



Pucynox 3 — 3omoToii 6pacier co 3meeid. JIpeBanii Pum

W3nenus w3 cepebpa mnpuoOpenu MNOMYJISIPHOCTb CpeAu  00pas3loB
IUTMHUCTUYECKOTO foBenupHoro wuckycctBa. B Hpanme (III-VII BekoB) Obim
JIOBOJIbHO TOMYJISIPHBI  30JIOThIE W CEepeOpsiHble C UYEKaHHBIMHM, JHUTBIMA MU
I'PaBUPOBAHHBIMU U300PAKEHUSAMH.

Jis  MyCynbMaHCKHX CTpaH XapaKTepHbIM ObUIO MpHIaBaTh OOJIBLIOE
3HAQYEHHE T€OMETPUUYECKUM M PACTUTEIbHBIM OpHAMEHTaM, a TaKXkKe Kaurpadpuu.
Jlnst cpenneBexoBoit Muanm cBoiicTBeHHA 0co0ast MBIIITHOCTh YKPAIIEHUH, T/I€ PaHO
pPacCIpOCTPaHUIIOCh UCKYCCTBO OIPaHKH AJIMA30B.

B cpenneBekoBom Kwutae paznuunble maTepuanbl (KpoMe AparoleHHBIX
METAJJIOB - KOpasl, HePpuT, SHTaph U Ap.) 0OpabaTbIBaIuCh OoJiee CIaep:KaHHO.
bbI10 cTpeMieHrE cieNiaTh aKIIEHT HE CTOJIBKO Ha CBETOOTPAKATEIIbHBIX CBOMCTBAX,
CKOJIbKO Ha MX OKpacKe WM Jaxke MPUPOIHOMN (dakType.

MHoro mnpekpacHbIXx 00pa3loB IOBEIMPHOTO Jeia ObI0 OOHApPYXKEHO MpH
apX€OoJIOTUYECKOM HM3YYEHUU KYyJbTyp ApeBHed Amepuku. Cpeln HUX YEKaHHBIE U
JUTHIE 30JI0ThI€ YKpAalIEHUs C MO3aWUYHBIMU OpHAMEHTaMHU W3 OUpIO3bI, KBapIia,

arara.
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Pucynok 4 — Ykpamenus st Hoca. Kynbrypa Moue

K xapakTepHpIM 4YepTam €BpONEHUCKOTO FOBEIUPHOTO HCKYCCTBA PAaHHETO
CPETHEBEKOBbSI OTHOCSIT MUCITOJIH30BAHNE KPYITHBIX KaOOIIIOHOB, KOTOPHIE KOHTPACTHO
MPOTUBONOCTABISIA  30JI0TY, XOJIOAHAs J3Majib, TeMa '3BEPUHOIO CTWIA"' B
OpPHAaMEHTUKE. B BU3aHTUICKOM FOBEIIMPHOM UCKYCCTBE CTPEMJICHHE K MILTFO30PHOU
nemarepuanm3aruu - ¢popMm. JlepeBo penkmx TOpOA W TOPHBIA  XpyCTaib
UCIIOJIB30BAINCh B M3JCIIHSIX POMAHCKOTO CTUJIS UM TOTHKH, @ BEJIUYECTBEHHOCTh U
NBIIIHOCTh  IBETOBBIX COYETAHWM HEU3MEHHO COBMENaJach CO  CTPOTOu
ApPXUTEKTOHUYHOCTBHIO KOMITO3UIIMI, B HEKOTOPHIX CIIy4asX MOBTOPSIOMIUX (HOPMBI

HCPKOBHOIO 30A4CCTBA.




Pucynok 5 —30510T0€ KOJBIO € 371EMEHTOM LIEPKOBHOT'O 30,14ECTBA.

CpenueBekoBbe. ['oTrka

Macrepa snoxu Bospoxnenunss u ManbepuszMa (utanbsHubl I1. Jleonu, b.
Uemmuan u Ap.) cosnanyd wu3Aenus (cepeOpsiHbIe COCYIbl C MHOTO(PUTYPHBIMU
penbedHBIMU CIIEHaMH, MOJBECKH C AMallbl0 Ha penbede, pe3Hble KaMHU U Jp.), B
KOTOPBIX MEPBOHAYAJIBHBIE XAPAKTEPUCTUKH APArOLEHHBIX MaTE€pUaloOB OTCTYyHAIH
Ha 3aJIHUH TJIaH Mepe]] )KeJTaHUeM M0Ka3aTh U3bICKAHHOCTh 00pabOTKHU.

IOBenupHblE W KaMHEpE3HblE W3Jenus BpeMeH Bo3pokaeHHs OTMEYEHbI
3aKOHYEHHOCTHIO KOMIIO3MIIMK, (paHTa3uei, a uX OTAeNKa — CKPYIYJIE3HOCTHIO
popabOTKH.

K 1100MMbIM THIIaM FOBEIHMPHBIX U3eauil Bo3poKaeHus: OTHOCAT: HarpyaHble
NOABECKM M YKpalleHusi K nuisinaMm. Hepeako marepuanoMm sl HUX SBISUIMCH
KaOOIIOHBI HEMpaBWIbHON (HOPMBI WIIM MPUYYATUBBIE *KeMUy>KUHbl. KamHepesnoe
UCKYCCTBO M UCKYCCTBO (DJIOPEHTUHCKOW MO3aWKH MPOIBETAET B 3IMOXY MPaBICHUS
Meanuu. Bo ®panuun npocinaBuiiach MKOJIa JUMOKCKOU SMaJu.

B I'epmanuu B 3TO BpeMs HCHOJB3YKOTCA, MOMMMO APATrOLEHHBIX KAaMHEW,
CKOpJIyna KOKOCOBOT'O U JIPYTUX dK30TUYECKUX OPEXOB, CTPAYCOBBIE SMIIA, PAKOBUHBI
HayTuiycoB. bonburyto n1000Be B ['epManuu mpuoOpenu >KeMuyr U KOpajulbl C

HEPIIAMYTPOM.
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Pucynok 6 —Cononka "Hentyn u Lepepa". Yennuan, beaBenyro. 1543r

Bena, Utanus. 3011010, SMajb

B 17-18 Bekax pacuBen uHTEpeC K JEKOPAaTUBHBIM 3P (eKTaM, K CIOKHBIM
LBETOBBIM COYETAaHUSAM 3MAJICl, 30J0Ta W JPArOLEHHBIX KAMHEH, KOTOPOE YacTo
IOKpPBIBAJIM OCHOBY M3 MeTamia. Hemenkoe XynoskecTBeHHoe cepebpo (Macrtepa
ceMbu Smuunep u aAp.) u smamu (M. M. JluHrnumerep), a Takxe aHTIUKUCKOE
XYZO’)KECTBEHHOE Cepedpo OTHOCAT K IIEAEBpaM €BPOIEHCKOTO FOBEIMPHOIO
uckyccrBa 15-18 BexoB. C xonma 17 Beka EBpome Obuld MNOMyIsSpHBIMA H
BBIIBUHYJIMCH Briepea u3aenus ¢ppanily3ckoro oBenupHoro uckycctsa. B XVIII Beke
rOCIOJICTBOBAJIa Kampu3Has YTOHYEHHOCTh (GopMm pokoko. B Hauame XIX Beka -

CTPOTroCThb CTUJIA aMIIUD.




Pucynok 7 —Ilotup u3 nuryprudeckoro Habopa Anexcanapa [. M.I'. boenne.
Cepebpo; 3070ueHue, INThe, YeKaHKa, KaH(papenue, pe3pda. 1814 r. , Opanmus, r.

[Tapux

[Ipon3BOACTBO MACCOBBIX FOBEJIIMPHBIX YKPALIEHUW MEXaHU3UPYETCS B
cepenuHe 19 Beka. B mpuMeHeHHE HMIMPOKO BHEAPSIIOTCS METOMABI, YIPOILIAKOIINE
paboty. Mcnonp3oBanoch HakiIaJHOE cepedpo M BMECTO JAPArolEHHBIX KaMHEH -
TOPHBIN XPYyCTallb, CTPa3bl aKBAMapUH, MAJIAXUT, IBETHOE CTEKJIO. BBICOKMI MPOIEHT
IOBEJIMPHBIX n3enuid 19 Beka CTUIMCTHYECKH CTPEMHUTCA K 3KJIEKTU3My. Macrtepa
CTHJISI «MOJIEPH» BBICTYyHAJIM IPOTUB HEro B KoHUE 19 — nauvane 20 BekoB (P. Jlanuk
Bo ®panuum u aAp.). IS OBEJIMPHOrO HMCKycCcTBa XX BEKa, KOTOPOE CTajio
MCIIOJIb30BaTh MHOTO HOBBIX MaTEpHAIOB (IUIATHHA, NAUIaJud, aHOIWPOBAHHBIN
ATIOMUHUN U Jp.), TUIIMYHO HEOObIYaliHOEe pa3HooOpa3ne TBOPUECKUX HAIPABJICHUM.
KoncepBaTuBHOe cTpemiieHue K "mauzaitHepckum" dopmaM, HE HMMEIOIIUM KaKoTo-
b0 OpHaMeHTa (XapakTepHO [JIs IOBENIMPHOTO UCKyccTtBa 1920-x r0m0B),
COCEICTBYET CO CTPEMJICHHEM K CO3JaHHUI0 U3JEIWH, BOCKPEIIAIONIUX ITWHAMUKY U
TekydecTb (opm '"MozepHa" WIM TpaaWLMU HAPOJHOTO U CPEIHEBEKOBOTO
IOBEJIMPHOTO MCKycCTBa. BMecTe ¢ OpHamMEHTaMHM, WMUTUPYIOUIMMH Pa3JINYHbIE
HUCTOPUYECKHE CTHIIM, K cepearHe XX BeKa BCE Yallle MNOSBISIIOTCS 0O0pa3HbIe
pemieHusi, Oosiee OMM3KO 3aTparuBaroIide NPOOJIEMbl COBPEMEHHON KYJIbTYpPHI
(HanpuMep, I0BEJIMPHbIE KOMIO3UIIMU HA KOCMUYECKYIO TEMY).

B XX| Beke pamMKu IOBETMPHOTO TBOPUYECTBA HEOOBIYANHO PAaCHIMPUIIHUCH.
CoBpeMEeHHOE FOBEIUPHOE UCKYCCTBO COCTOMT M3 MHOKECTBA HAINPABIECHUN U IIKOJ,
CTUJied, mnepcoHanui. XYyAOKHUK MOXET «HIpaTh» HE TOIBKO ¢ (HOpMOH,
MaTepualaMH, TEXHUKAMH, HO M C TPAAULUSAMU, UACSIMH, CIOKETAaMU MacCTEPOB
MPOIIJIOrO HAMOJIHIS MX HOBBIM CMBICIOM. COBPEMEHHOE IOBEIMPHOE HCKYCCTBO
MOKET CTaBUTh Iepes] cOOOM 1ieNb BhI3bIBATH HE TOJBKO MPUSTHBIE UYBCTBA, HO U
HAO0OOpOT: UYYyBCTBAa CTpaxa, OTTOP>KEHUS W OTBpamieHus. MOXKHO BBIIEIUTH

HaOuWparollee CUIy HampaBiieHue «recycling, kotopoe JaeT BTOPYIO KHU3Hb BEIaM.
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XyNOKHUKU TaKkKe HE MOIJU MPOUTH MHUMO TJIOOATBHOW KOMIBIOTEPHU3AIUH

06IJ_ICCTBa, H 3TO 06BIFpBIBaeTC$I B TOBCJIMPHBIX U3ACIUAX JOBOJIbHO HIMPOKO.

Pucynok 8 —Cesan buuakuu. Komnb1io. 21 Bek.

1111 Hcropus KyJOHOB

CrpemieHue o€ HOCUTh YKpallleHHWs NPUIUI0 K HaM U3 TI1yOOKOH
npeBHOCTH. KynoHbl ObUIM paclpoOCTpaHEHbl CO BPEMEH MNajeojuTa U y MHOTUX
HapoJ0B MHpa — 3TO ApeBHeHuee ykpauieHue. [lepBble KyJIoHbI Jenaiyd U3 AepeBa,
KaMHE# 1 KocTel (KJIBIKOB, KOI'Teil) >KUBOTHBIX, PAKOBUH MOJUTIOCKOB.

C oBnazeHHeM 3Kene30M U OpOH30HM MOSBUIIMCH U METAJUTUYECKHE KYJIOHHBI.
[Ipu packomnkax mocesleHuii OJJHOTO U3 APEBHEUIINX rocyaapcTB EBporibl — mapcTsa
VYpapry, Oblmu HaljeHbl OpOH30BbIE MPEIMETHI, HA3HAYEHUE KOTOPHIX HE MOTJIO
BbI3BaTh COMHEHUN. JTO OBLIN IOBEJIUPHBIE YKpAIIEH!Us, TIOBEIINBAEMbIE HA IIICI0 —
OpOH30BBIE OKEPEITbsl, COCTABIIEHHBIE U3 HECKOIBKUX OJTHOTUITHBIX KYJIOHOB.

[lepBoHaYaJIbHO KYJIOHBI HMMEJIM PUTYaJbHOE HAa3HAUYE€HHE, OHU CIYKUJIU
TaJlUCMaHaMu M amyJjietaMu. Jlroam M3 ApEeBHUX 3M0X HOCWIM MX B KadecTBE
00eperoB OT TEMHBIX CHUJI, CIJia3a, Uil yaauu U Onaronosyuns. Kak MeTKy uUiu 3HaK
OXOTHUKA MYXKYHHBI HOCHJIA KOTTH U KJIIBIKH YOUTBIX )KUBOTHBIX.

Maruueckue KyJIOHbI-TAIUCMAHbl UCIIOJIB30BAIUCH kpetiamu. OHM J1aBalid UX

B IIOMOIIb 0O0JILHBIM JIOJAM, KOTOPBIC JOJIZKHBI OBLIM HOCUTH MX Ha YPOBHE CEpaua,
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YTOOBI TE COXpaHSIM UM >KM3Hb. EIlle cylecTBoBamM yKpamieHusi, KOTOpbIE
OPUMEHSITUCH Tpu morpebennu. VX nenpio ObLIO COMPOBOXKAATH ALy YMEPILEro
YeJioBeKa B IIapCTBO ThbMbI M OXPAHSTh €€ OT 3JIbIX JyXOB.

Co BpeMmeHeM Ha3HauYe€HHE KyJIOHOB Obulo m3MeHeHo. B JlpeBHem Erumnte
KYJIOHBI HAYMHAIOT UCTIOJIb30BaThCS B KAUECTBE IOBEIMPHBIX YKpaIICHH, BO3pacTaeT
uX JeKopaTuBHasa 1eHHOCTh. FOBenupHbie MacTepa [peBHero Erunra nokasaiu BCio
MaruyecKu-penuruo3nyto cropony Erunta. Ins Eruntan Obina xapakTepHa Bepa,
YTO Yy JPAarolieHHbIX KaMHEH eCTh CKpbITas CWjia, U OHHM CBSI3aHbl C MPUPOAOU U
ooramu. Kpome Toro yxe B Te BpeMeHa YKpalleHHuss 0TOOpakalld CTaTyc 4eJoBeKa U
30JI0Tasi MOJBECKA C KyJIOHOM CUUTAJIACh aTPUOYTOM 00ECIIeYeHHOTO YEIOBEKA.

Onpenenuts MECTO YeOBEKa B OOLIECTBE MOXKHO OBLIO MO KYJIOHY, KOTOPBIT
HocuJ ero Biazenen. Cpeau My>XYHH BBICOKUX JTOJDKHOCTEH MOJBECKH C KyJIOHAMHU
OBLTN 00513aTEIHPHOM YacThO0 00pa3a.

B nporuiecce pa3BuTHS KyJIbTypbl U TEXHOJIOTUH 00paOOTKH METAIIJIOB, KYJIOHbI
U TIOJBECKM IMOJIy4aJUCh BCE M3AIIHEE U H3bICKaHHEe. MacTepa-IoBeIHUphl CTaIH
U3TOTOBJISATh X U3 OJIArOPOJIHBIX METAJLIOB (cepedpo, 30J10TO), a TEXHUKA 00pabOTKH
KaMHel 1mo3BoJisIa 0QOpMIIATh YKpalIeHUs] pa3HOOOpa3HBIMHU IO 1IBETY BCTABKAMHU.

HOBenuper JlpeBHero Erunta momumo 30510Ta U cepebpa HCMOIb30BAIU
pa3iiMyHbIEe CIUIaBbI, HAPUMEP AJIEKTpYM. BHEIIHE OH MOXO0X Ha MJIATUHY, & B €r0
COCTaBe 30JI0TO, cepedpo, a Takke Melb, HUKeNb W apyrue meramuibl. Kieomatpa
Japuiia CBOMM MPHUOJIMKEHHBIM KYJIOHBI C HM3yMPYAOM, Ha KOTOpPOM OBLIO
BBI'PaBHPOBAHO €€ UMS U U300paKEeHUE.

VY Penuruo3Hsix erunTsiH cepedpo LEHUI0Ch OOJIbIIIE, YeM 30JI0TO, TaK KaK OHU

BCPUIIN B €T0 CBAILICHHBIC CHIIBI.
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Pucynox 9 —Kynon B popme sictpeda. ['poonuna Tyranxamona. Kaupckuii

MY3€EH.

N3 Erunra kynoHsl nepekoueBaiu B ['peunto u Pum. Moga Ha ykpalieHus C
JparoleHHbIMU KaMHsIMU 3apojuiack B [IpeBueidt ['peruu. Cpenu KeHIIMH ObUIH
MOIYJISIPHBI CEPBI'M C U3YMPYJAMU WM KYJIOHBI C KEMUYYrOM, a TAKXKE 30JI0ThIC
KoJiblIa ¢ amerucramu. MyxxuuHbl B JlpeBHeN ['peunru TOXKE HOCUIM FOBEIUPHBIC
U3JIENHsI, B OCHOBHOM IOJBECKHU, IEPCTHU U OpacIeThl.

B JIpeBHem Pume cTanu MCIosb30BaTh HOBBIM BUJI FOBEJUPHBIX YKPAIIEHUN —
opomu. [lepBeie Oporn ObuTM 0€3 3aCTEXKEK (OHU TMOSIBUIUCH TO3XKE), KOTOPBIC
IPEJCTaBIsUIA  COOOM SIPKYIO 3MAalIeBYIO TUIACTUHKY WJIM CBEPKAIOIIUN KaMEHb,
3aKperuieHHbIE Ha uriie. JJoBOJIbHO pacnpocTpaHeHbl ObUIH KYJIOHBI, CEPhIH U KOJIbIIa
U3 JIParolieHHbIX METAJUIOB, HO TOYHO TaK e, KaK U B ApeBHed ['penun u JpeBHem
Erunte HOCHMIIM BIX TOJIBKO camble 00ECTICUCHHBIE YKUTEIIH.

[TonBecku Tamucmanel U Oycel-oOeperu B JlpeBHeit Pycu sBisuch mepBbIM
IOBEJIUPHBIM YKpallleHHneM peOeHKa, KOTOpble MpeIHa3HAYaluCh AJS 3allUThl OT
31bIX IyXOB. KyJOHBI M MOJBECKM HOCWIM Ha ILENOYKAX W JIMHHBIX MIHYpKaX.
MarepuanoM ajis 3THX YKpAalIeHUW CIyXKWIH cepedpo, Meab, OpoH3a U OWIIOH.
BeinmonHsnucys OHM B BUJAE SI3BIYECKUX CHUMBOJIOB M IPEIHA3HAYAIMCh B KA4E€CTBE

06Cp€I‘OB. I[OBOJIBHO pacpoCTpaHCHbI ObLTH IMOABCCKH, KOTOPBIC CUMBOJIU3UPOBAJIA
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peAMEThl OBIT WM OOTaTCTBO, TOJIBECKM B BHUJE JKUBOTHBIX: NTHI] WJIH KOHEH,
KOTOPbIE CHMBOJIM3UPOBAIH CYACThE M OOBIYHO U300paKATUCh CO 3HAKAMU COJIHIIA, a
TaKXe TEOMETPUUECKUE MTPUBECKU: KPYTJIbIE, TYHHUIIbI, KPECTUKU, POMOBI U T.]I.

[Togseckn B (opme JlyHBI ObUM pPacPOCTPAHEHBI Y JEBYIIEK, KOTOPHIE
Ha3bIBAINCH JYHHUIIBI. JIyHa cuuTanach NOKPOBUTEIbHUIICH HE3aMYXHHX JICBYIIIEK.
Emie Obuti monyJisipHbl MPUBECKHU B (hOpMe MAJICHBKUX TpeOHEel ¢ ABYMs 3BEpPUHBIMU
TOJIOBaMH.

Bce BbIleHa3BaHHBIE TUIBI MOJBECOK M KYJOHOB CYIIECTBOBAJIM BIUIOTH 10
XIII Beka.

st CpemHuX BEKOB XapaKTEpPHBI KYJIOHBI OOJIBIION TBIIITHOCTA M Pa3MEPOB.
CknaapiBaeTCs BIIEUATIICHHWE, YTO WX BIAJEbIlbI CTABWIM Tieped CcoOOW Ieb
MEPELIETONATh APYT JIpyra B POCKOLIW, HUCHOJIB30BAJIUCHh 30J0TO M JAPArolCHHbIC
KaMHHU. BO3MOXHOCTh HOCUTH FOBEJIMPHBIE U3AEIUS C JPArOECHHBIMUA KaMHSIMU WJIH
13 0JaropoJHBIX METAUIOB JOJIIO ObUIO JOCTYITHO JIMIIb BJIACTh UMYIIUM, MOTOMY
YTO B ATy 310Xy B EBporie ObUT 3aKOH, KOTOPBIM 3amperial HOCUTh IparoleHHOCTH
BCEM TOpo’kaHaM, KpOME UMEHUTHIX, MPUOIMKEHHBIX K KOPOJIEBCKOMY JIBOPY.

JIns IByX HM3BECTHBIX WTAIBSHCKUX cemed — bopmkuna m Meaumuum KyJIOHBI
OB OJTHUM M3 M3JIIO0JICHHBIX yKpalieHui. Bo Bpemena cembu bopaxua mosBuiics
KYJIOH C «croprpu3zom». KaMeHb pacnuiamBaiv monojaM, TaK YTO OH COCTOSUT U3 IBYX
MIOJIOBUH, OJHA U3 KOTOPBIX SBJISIIACH KPBIIKOM, a Apyras CIy>KWia MOJOCTHIO IS
sy1a. ABTOPOM 3TOr0 M300peTeHHs YIIOPHO Ha3biBatoT JIeoHapao ma BuHum, KOTOpHIN
ObUT elIe MPEKPACHBIM IOBEIMPOM U JlaK€ BIEPBBIE CHAs JBa KyCOuYKa 30JI0Ta,
OTKPBIB MPU 3TOM TaKyl TEXHUKY, Kak mpumnoil. OJHaKo ¢ TPyAOM BEPUTCS, UTO
TaKOM BEJMKUHN YeJIOBEK CTay Obl JejaTh Opyue I Mojjioro youiicrea. Hacrosias

JIMYHOCTB aBTOpPa 3TOI0 H306peTeHI/I$I TaK U HC YCTAHOBJICHA.

19



Pucynox 10 —KamnneBuaHas noaBecka co ClieHOW pacisiTus. 30J0TO, SSHTaph,
KEMUYT; pe3b0a, amainb. My3eil cepeOpsiHbIX U3IeTui

®nopenuus. [IpuHamiexkut k cokporuiam Meauuu

W3nenus ¢ AparoreHHBIMA KaMHSIMU CTalH €iie 0oJiee TOMyJSPHBI B AIOXY
Bospoxnaenus. ATpruOyToM BBICOKOTO CTaTyca M BBICOKOTO TMOJIOKEHHUSI B OOIIECTBE
CTalM HE 30JI0TO, a OpUJUIMAHTBI, PyOUMHBI U U3yMpynbl. FOBenupHbIe yKpalieHus
TOTO BPEMEHU OBbUIM HACTOSIIUMHU TMPOU3BEICHUSIMH HCKYCCTBA, U B IIEJIOM CTaJIH
ropaszio uHTepecHee. bbuih pacnpocTpaHeHbl MOABECKH B (POpMeE KUBOTHBIX, KOJIbIIA
C BEH3CJbHBIMM HHHIMAJIAMU  BIAJEblA, CEpbIU, OOrato  YyKpalleHHbIE
OpHaMEHTaMH, KOTOpbI€ MPUTITUBAIN B3IVl K CBOMM BJIaJieNibllaM, U KPOME 3TOTO

yKa3bIBaJI Ha YTOHYEHHBIN BKYC M (PMHAHCOBBII 1OCTATOK.




Pucynok 11 —Kynon canamaunapa, ['epmanus, 1575,

My3ei Bukropun u Ansbepra

COBEpIIICHCTBOBAHUE  IOBEJIMPHON  MPOMBIIUIEHHOCTH W TOSIBJICHUE
YIIYUIIEHHBIX TEXHOJOTUH O0ObIYM M OOpabOTKM METaNIOB W KaMHEH B Tepuoj
HOBOT'O BPEMEHHU CIOCOOCTBOBAJIO TOMY UTO, IOBEJIMPHBIE YKPAIICHUS YTy4dIlaIUCh.
W3 nenus 1oBETMPHON TPOMBITIUICHHOCTH IO OOJIBINECH YacTh JJIsl )KEHCKOM TTOJIOBUHBI
YeJIOBEUECTBA U CTAHOBHIIUCH BCE 00Jiee U3SIIHBIMU U YTOHYEHHBIMU. COBpEMEHHBIE
KOJIbIIA, MOJABECKH, CEPbIM U KOJIbE€ HUYEM HE YCTYHAIOT FOBEIUPHBIM HU3ACIUSIM
MPOIIJIOTO B T€X CIIy4asX, KOTJIa MacTep BIOXKWJ CBOIO AYITy B pa3pabOTKy au3aitHa

)41 HO,Z[60p rapMOHHNYHO COYCTAIOIINXCA MAaTCPHUAJIOB.

Pucynok 12 —Ilogsecka. Benrpus, 17 Bek.

B XVIII-XIX Bekax npu KOpoJIEBCKHX ABOpax EBpombl pacuseraeT Moja Ha
IOJIBECKM U KYJIOHBI, CIEJaHHble U3 OJaropoAHbIX METauioB. B To Bpems KyloH-
OpWJTMAHT Ha 30JI0TOW LIETIOYKE — arorel Xopomiero BKyca. A Takxke JJis MOJHMIL

TOI'0O BpCMCHHU JICJI0 HC OI'PaHUYIMNBAJIOCH JIMIIb OI[HOﬁ HOﬂBeCKOﬁ.
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Kynonsl ctanm 4dacto OOBEAMHSTH B OXKEPEbs. 3HAKOM, IMOKA3BIBAIOIIUM
BJIACTh, OOTaTCTBO M CHUJy AapUCTOKPATUU CTaJ0 «KOJbE» — OXKEPelbe U3
JparolieHHbIX KaMHel. JKeHa Oymymiero koposiss AHrinuud Oayapna VII, a umeHHO
JaTcKasi TMpuUHIlecCa AJIEKCaHJpa cTaja IEepBOM, KTO HOCWJI TakKhe IOJBECKH B
EBpore.

[TosiBUBLIKCH B CBETE C 3TUM YKpalI€HUWEM, OHA CO3Jaja CEHCAIUI0, U IMOCIE
ATOTO AHTJIMMCKWE TMPUBOPHBIC JaMbl TIOCIEIOBAIHA €€ MPUMEPy. ITO KOJIbE OBLIO
MOJIAPKOM TpHUHIIECCE K CBaabOe. A €ro Ha3BaHHE CBSI3aHO CO CPEIHEBEKOBOM
koposieBoi [lanum — Jlarmap boremckoil. ABTOPOM KOJbE SIBJIETCS IPHUIABOPHBIMA
roBenup FOnuyc JluapuxcoH, koTopsiid caenan ero B 1863 rogy mno 3akazy JaTCKOTO

kopousist @penepuka VIl asau npuHIiecchl AjgekcaHapsl.

Pucynok 13 —3omotoe Konwe Jlarmap ¢ sxemuyrom u Opwimnantamu. 1863r

B navane XVIII Beka Iletp | uzman yka3, KOTOpbIA Besiea JBOpsIHAM HOCUTh
€BPOIEHCKNE KOCTIOMBI U IJIaThsl, @ KYJIOHBI CTaaM 00sA3aTEIbHBIM JIOMOJHEHUEM K

miareto. Iletp | cMmoTpen Ha EBpomy u crnemoBan €€ myTeM M MOTOMY IOAaBal
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XOpOILIU MpUMEpP CBOUM NPUOMMKEHHBIM. B 3TO Bpemsi [OBENMpHBIE YKpaIlICHHs
(KyJIOHBI, 0KE€pEJbsl, PUBBEPHI) IPOYHO BOLUIM B MCIOJB30BAHHUE Yy MPEICTABUTENICH
BBICIIMX COCJIOBHA.

[TonmynsipHocTh aHTHYHOCTH Bo3pocina B Hadane XIX Beka Bo @panuuu. Ilox
CTWIb JpeBHEH ['penuu nenanuch IIIaTes, NPUYECKH W yKpameHus. lIpimHbre
OpMITMAHTBI Ha KAKOE-TO BpEMs YCTYIUIM MECTO CKPOMHBIM LIETIOYKAM € KyJOHAMHU
wi 0e3, a TakKe MOMYJSIPHBIMU CTalM pe3Hble Kameu. MatepuanoMm, U3 KOTOPOTO
JieJ1aay KaMed, 4acTo ObLI CJIOUCTBIA OHMKC. YacTo HAcTOSIIME IPEBHEIPEUYECKHE
KaMeu BCTABJISIIM B OIIPABBI.

B XIX Beke Obutd OYeHb MOMYJISIPHBI YaChI-KYJIOHBI U TAKOW CIIOCO0 HOIICHUS
4acoB — B BUJIE€ KyJIOHA — ObLI MPAKTUYECKU OCHOBHBIM JJIs1 OOJIbIIMHCTBA JaM. [
ATOM SMOXU OBUTM XapaKTepHbl POMAHTHYECKHWE HACTPOEHUS, KOTOpHIE MPUBEIH K
CO3JAaHUIO YKpAIICHWH MMEIOIME CEHTUMEHTAIBHBIA  XapakTep, HalpuMmep,
namsTHble OpacieTsl ¢ MMUHHUATIOPOM B LEHTPE, CIUIETEHHBbIE U3 BOJIOC JTHOOUMBIX.
Emie 570 OblTM MeIaNbOHBI, KyJIOHBI, OPOIIN BHYTPU KOTOPHIX MOMEIIATUCH JTOKOHBI
OJIN3KUX JIFOJEN.

B XIX Beke s MOIbI cTaja XapakTepHas YMEPEHHOCTb M XOPOILIMH BKYC.
MyX4UMHBI TPEANOYUTAIM HOCUTh INPAKTUYHBIE aKceccyapbl — 4Yachbl, 3allOHKH,
OynaBKM JUIsl TaJICTyKa, Kosblla-neyaTtku. FOBenupHble u3aenust 0ojbllie HE ObulM
MPU3HAKOM COCTOSITEIBHOCTH, a MOKa3bIBAJIM YTOHUEHHBIM BKYC CBOETO 00JaaaTers.
B aToT nepuos KyJlIbTUBUPYETCS CAEPKAHHOCTb.

K xonmy XIX Beka okOHYaTeNbHO CHOPMUPOBAJICS CTUIIb MOJEPH, MOSIBUINCH
yYKpaleHus: HOBOTrO Tura. [IoABUIMCh OpUTMHANBHBIE BUIBI KOJIBE - OXKEpEIbs C
KEMUYKHOM WM OpUUIMAHTOBOM «0axpoMoil»; MIHUPOKUE OIIECHHUKH, OOUIILHO
yKpalleHHbIE KAaMHSIMH, TOHKHE OOpyYd C KaMHEM Ha JJIUHHOM CTEpIXKHE,
CIYCKaBIIEMCS Ha TpyJb; MOPa3UTEIbHON KpacoTbl TPEOHU, JAEKOPUPOBAHHBIE

30J10TOM U KaMHAMM.
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Pucynox 14 —bpoub-kynon "Crpekosa". 1904r

K xonmy XIX Beka Moja mnepectasia ObITh NPUBUIIETHEH H30paHHBIX.
bnaromapss pacmpoCTpaHEHHIO KYPHAJIOB MOJbI  OOBIUHBIC JIIOAM  WMENH
BO3MOXKHOCTh TO3HAKOMHUTBCSI C TOCIETHUMH TPEHIIaMH, KOTOpBIE POXKIAIUCh B
MUpPE HEIOCTYITHOM OOBIBaTENsIM. B I0BETMPHOM Jejie Ha TIEPBHIN IJIaH BBIXOJIUT HE
MacTep-PEMECICHHUK, KOTOPBIA CO3MaET «KOMMEPYECKHE JAparoleHHOCTH», a
IOBEITUpP, CO3MAIONINI HECTaHIAPTHBIE W  [O-HACTOSIIEMY XYJO>KECTBEHHBIC
yKpaIieHusl.

Mony HauMHAIOT JUKTOBAaTh HE CTWIM, a OpEeHIbl, TEePEOCMBICIUBAS
HaTPaBIICHUS U STI0OXU U COPEBHYSICH B CO3/IJaHUM MPUHIIUITHAIBHO HOBBIX TEXHHK, U B
U30MIPEHHOCTH (haHTa3UU.

XX BEeK TPUBHOCUT B YKpAaIIeHWS MHOTO HOBOTO, HO HOBO€ — 9TO, Kak
U3BECTHO, XOpOoII0 3a0bIToe cTapoe. Orpanka B (hpopme KaOOIIOHAa BHOBb CTAHOBUTCS
HOIYJISIPHOM, CTa MOJHBI OYCHI M LIENH, BO3POXKAAIOTCS MOTy3a0bIThIe IOBEIHPHBIC

TCXHUKH.
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B XX Beke ¢ pa3BUTHMEM TEXHOJOTMM 3apOXIAeTCA CTWIb Xau-TeK. B aTom
CTHJIE Ha IMEpPBOE MECTO B YKpAIIEHUSX BBIXOAUT ¢dopMa, a HE MaTepuanl
U3roToBieHUsT U nekop. IlpeobmajgaroT mnpocThle, YETKUE JIMHUM, HUKAKUX
W3JIALLIECTB.

Jlornyeckum MpOJOJKEHUEM ITOTO CTUJISL CTAHOBUTCS MOSIBIICHUE YKPALLICHUN
C TEXHHUYECKUM (PYHKLIHMOHAJIOM, KOTOpPbIE IIOMOIAIOT IUIAHUPOBATh (hHU3NUECKHe
Harpy3KkH, yBeIOMJIAIOT O 3BOHKE, IUCHME U T.JI.

B XXI Beke KyJIOHBI U MMOJIBECKU PACIPOCTPAHEHBI K HE OTHOCSTCS K aTpUOyTy
pockom. IOBenupHbIE OTAENBI HMEKOT JOCTATOYHO I[IMPOKUHA aCCOPTUMEHT
U3JIEIIAN.

B Hacrosimiee BpeMs KyJOHBI SIBJISIOTCS BECbMa PacHpOCTPaHEHHBIM BHJIIOM
yKpalleHu#, OT KOTOpPBIX COBpPEMEHHas Mojaa TpeOyeT, uToObl OHU OBLIH,
YHUKaJIbHBIMU W HHTEpecHbIMU. Torma ux obnagaTtenb yX TOYHO HE OCTaHETCS

HC3aMCUCHHBIM.

1.1.1.2 Bwuabl KYJIOHOB U MOJABECOK

Bcerpeuaercss 1OBOJIBHO MHOIO Ppa3iiMUHBIX BUJOB TMojABecOoK. Ha3Banue
MOJIBECOK TOBOPUT camo 3a ce0si. OObIUHO WX MOJIBEIIMBAIOT HA LIEMOYKY, IIHYPOK,
HUTKY, U ToMy mnoaoOHoe. Hocar mx Ha miee, Ha Opaciere Ha pyKe WM HOTeE.
Pa3noBuAHOCTBIO IOJIBECKU sIBIIsIETCA KYJIOH. Ero HOCAT Ha 111ee.

Bonbiioe paznooOpasue moABECOK MOXKHO Pa3AeIuTh MO BUAAM, MaTepuasam,
dopme u ctumo. B 3aBUCMMOCTH OT Ha3HA4YCHHWS WX MOXKHO pa3/IeluTh Ha
CJIeIYIOIME BUJIBI:

[TonBecku-ykpallleHus;; MEAAIbOHBI, APOMAaKYJIOHBI; PEIUTHO3HBIE KYJOHBI,
amyJIeThl; (JICIIKU-KYJIOHBI, YaChI-KYJIOHBI, TAPHBIE KYJIOHBI.

[loaBecku-ykpameHuss — K OTOW KATerOpuu OTHOCUTCS OOJIBIIMHCTBO
noaBecok. Croa BXOAST pa3iIMyHbIE MOJBECKU, KOTOPHIE UMEKOT HCKIFOUYUTEIBHO

ACKOPATUBHOC 3HAUYCHUEC, TO €CTh HMCIIOJBb3YIOTCSA B Ka4CCTBC prameHI/Iﬁ. 30J10TO U
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cepedpo — 3TO caMblif MOMYJISIPHBIN MaTepuan Juisi ux u3rorosnenus. Ho u apyrue
MaTepuaibl, 10 KOTOPbIX JOHAeT uyenoBeueckas (aHTazus, MOTryT OBITb
VICITOJIB30BAaHBI JIJIs CO3AaHMs YKPALLICHUN.

®opma, B KOTOpOH BBIMOJIHEHA MOJABECKA, OBIBAIOT pa3HOOOpa3zHbIMH. OHHU
MOTYT OBbITh KaIUIEBUJIHBIMH, OBAJIbHBIMU, B BUJI€ IIpeACTaBUTENEH (QIIOpHI U (ayHBbI,
reOMETPUUYECKUX U BCEBO3MOXKHBIX (DaHTa3MHHBIX (uryp. MoxxHO cKa3aTh, YTO UX
¢dopma orpannyeHa auib (aHTazuen coznatend. B KyloHaX MOTyT MCHOJIB30BaTHCS
BCTaBKM, B KayeCTBE KOTOPBIX 4YacTO MWCHOJB3YIOTCS  ApPArolcHHBIE W
NOJIyAParoleHHble KaMHHU, Kpuctauibl CBapoBcKkU. KpyIlHbII KaMEHb B OKpPY>KEHHH
MEJIKUX, OTHEJNbHBIA KaMEIIEK, BIASHHBIA B aXypHOE IUIETEHUE, POCCHIb
HEOOJIBIINX — BAPUAHTOB BCTABOK BEJIMKOE MHOXKECTBO. KyJloHBI 6€3 BCTaBOK MOTYT
ObITh  YKpalleHbl ajdMa3HOM TIpaHblO, TPABUPOBKOM, UEpPHEHHEM, HMAJIbIO,
OapenbedoM, U Tak Jajee.

Kak u no6oe ykpaiieHus MOJIBECKH MOJOUPAIOTCS MO CTUIIO. DJIEraHTHOCTh
U3JeNUs  aKIEHTUpYeTCs  KilacCMYecKUMH  (GopMaMd UM TPaAULHUOHHBIMU
MaTepUaJaMH; HAapOJHbIE MOTHBBI C HCIIOJIB30BAHMEM METajlla, €peBa U KaMHEU
IOPUCYIIM OSTHOCTWIIIKO; BHUHTAXXHBIE TIOJBECKM CTHJIM30BAaHbl [0 CTapUHHBIE
YKpallleHUs; K»KyaJl HaXOAWT INPHUMEHEHUE CTeKIy (MypaHCKOMY, HaIlpuMmep),
MJIACTUKY U TIOJTUMEPHON TJIHHE.

VYkpamenus menanbonsl (anri. medallion, locket) 3acmyxuBaroT oTnenIsHOTO
BHUMaHMs. Yaie BCero BBIMONHSIOTCS B (OpME OBaJIbHBIX WM  KPYIJIBIX
(GYTASIPUMKOB, KOTOPBIE OTKPBIBAIOTCS «KHIDKKOW». BHYTpM HHMX OOBIYHO XpaHAT

MOPTPECT UJIKN MMaMATHYIO BCUIb MUHHATIOPHOT'O pa3Mepa.
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Pucynok 15 —Bukropuanckuit MmenaiaboH. 1880r

Panpiie MenaiboHBI MOABEMIMBAIM K YacaM, K IOsicaM, a TakKe HOCHWIN B
KapMaHe MPUKPETUIEHHBIME K 1ierouke. Ceifuac ke MeAalbOHbl OOBIYHO HOCSITCS Ha
mee. McmomHeHue menanboHa MOXET OBITh CaMbIM Pa3HOOOpPA3HBIM — BUHTAK,
kaMHH CBapoBCKH, a)XKypHOE HCIIOJIHEHHE, Kames. Marepuaiibl Ui MU3rOTOBJICHUS
00BIYHO: cepedpo, 30JI0TO, OpOH3a, pa3IMYHbIC CIUIaBbl. MeaanboHaMU ceiluac TaKxKe
HA3BIBAIOT KPYTJIbIC TIIOCKUE KYJIOHBI C pelbe(HBIM N300paKEHUEM.

ApoMaMenanboHbl  (apOMAaKyJIOHBI) TIPEACTABISAIOT COOOW €MKOCTh JIs
XpaHeHus F3PUPHOTO Maciia, BBHITIOJIHEHHYIO B (hOpME KPaCHUBOTO yKpamieHus. Takoe
yKpalieHue TMPUAETCS 10 BKYCYy IIEHHUTENSIM apoMaTepanuu, TO3BOJISIOIICe
HACJIXAAThCS apOMaTOM Maciia. MatepuaioM sl TaKuX KYJTOHOB OOBIYHO CITY)KHT
KepaMuka, cTekio, (apdop u pasznuuHble KamMHU. Takue YKpalleHUs 4YacTo
BBITIOJHSIOTCS B (hOpME cOoCy/ia C Y3KUM TOPJIBIIIKOM, Yepe3 KoTopoe d3pupHOE Macio

MCIJICHHO HUCIIApsCTCH.

Pucynok 16 —Apomaxkysnon-amdpopa
27



Penurrnosneie KyJlIOHBI U aMyJIEThl — MMOABECKU, KOTOPbIE BHITIOJIHEHBI B (hopMe
CHMBOJIOB XapaKTEepHBIX [Jis1 ompenesieHHoW penuruu. K Takum yKpaiieHHsM
OTHOCSATCSI XPUCTHAHCKHUE KPECThl U MKOHKH, 3Be3na [laBuna, cuMBoi Oyaausma —
KoJieco [[xapmel, HCIaMCKUM MOJyMeECsL CO 3Be310M. [IomynsapHbI eruneTckui Kpecr
(aHX), KUTalCKass MOHETA CUACThsI, KYJIOHBI C U300paKeHHEeM 3HAKOB 30juaka. Takue
MOJABECKH MOTYT OBITh M3TOTOBJICHBI U3 JIIOOOTO MaTepuanga — 30JI0Ta, cepedpa,
IOBEJIMPHOTO CIUIaBa, EpeBa, KOCTH, U TOMY M0100HOe. JIM3aiiH TaKux M3JENHi Tak
&Ke pazHOOOpa3eH — OT aCKETUYHBIX U MPOCTHIX (OPM 10 POCKOUIHBIX MHKPYCTALIMMA

AparouCHHbIMU KaMHSMU.

Pucynoxk 17 — CepebOpsiabiii kysoH "3Be3na JlaBuaa ¢ nBeTkoM"

DnenKu-KyJI0Hbl — 3TO COBPEMEHHBIC YKpAIICHHsI Ha3BaHHUE KOTOPBIX TOBOPHT
camo 3a ce0s. B 3Tux ykpameHusx coeauHsSeTCs NeKOPATUBHOCTh U MPAKTUYHOCTD.
OTu u3nenusi MOTYT OBITh BBITIOJHEHBI KaK B JOPOTOM BapHWaHTe (AparolieHHbIC
MeTaJlIbl, KaMHH), Tak W B ¢opme Owkyrepuu. Dopma »>TuUX u3AEIUI

OTpaHUYMBAETCS JIUIIb (paHTa3uel, Ha KOTOPYIO XBAaTUT JAU3aTHEPOB.

Pucynoxk 18 — ®@nenika-KyjaoH B CTHIIE CTUMITAHK
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Heckonbko necsTrieTnii Ha3as TOBOJBHO MOMYJISIPHBIMUA OBLITN YaChI-KYJIOHBI.
A cpenu OONBITMHCTBA JKEHIIMH 19 Beka Takod crmoco0 HOIIEHUS 4acoB (B BUJC
KyJIOHa) OBLII OYeHb pacrpocTpaHeH. B HacTosiee BpeMsi Takoil BHUJ MOJIBECOK HE
CaMBbIil pacTpOCTPAaHEHHBIN, HO HACTOAIINE IEHUTEIN HAIYT B Mara3uHax CTUIILHBIC
4ackl B BUJE MEJAJIbOHA, COBBI, MEABEKOHKA, 00Kbel KOPOBKH, (DYTOOIHHOTO Msya,
JAMCKOM CYMOYKH, U JApyrue. Yachl-KyJOHBI YacTO BBHIMIOJHSIOT «IIOJ] CTApUHY», a

TaKX€ UHKPYCTHUPYIOT CTpa3aMu U KaMHSIMU, IPEBpaAIlas uX B APKUE YKPALICHUS.

Pucynok 19 — CepeOpsiHbie 4achI-KyJIOH

OT,Z[CHBHEUI Pa3HOBUAHOCTDb KYJIOHOB — CCI‘O,ZIHHHIHI/Iﬁ TPEHA — 3TO KYJOHBI JJIA

JMBOUX (TIOJBECKH JJIS BIIFOOJIEHHBIX).

Pucynok 20 —IToasecka aist nBonx — HOTHBIN KiTtou
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OTU TOABECKM BBICTYMAIOT KaK CHUMBOJ JIIOOBHU, a TaKXe IOKa3bIBAIOT
B3aMMHYIO cUMIAaTHIO. Yamie Bcero OHU NPEACTaBISIIOT cOOOW JBa KyJOHA,
00beIMHEHHBIX €IUHON KOMITO3UIIAEMN.

[lomumo BapumaHTOB yKpalleHui, (opmMa KOTOPBIX HEMOCPEICTBEHHO
YKa3bIBa€T HA HAJIMYME MAPHOTO KYJIOHA, €CTh BAPUAHTHI, KOTOPbIE HE COEAUHSIOTCS
JIpYT C IPYTOM, HO MPEANOJIAralT UBETOBYIO, PA3MEPHYIO U CMBICIIOBYIO Mapy. Eiie
CYILIECTBYIOT MTAPHBIE KYJOHBI ISl APY3EH.

N3 takoro paznooOpa3us KyJOHOB M MOJBECOK MOKHO CI€JaTh BBIBOJI, YTO 3TH
U3/IeNIUsl JOBOJIBHO MOMYJSIPHBI, U OHU JI0 CHUX IOp Pa3BUBAIOTCSA, O YEM TOBOPUT
OombIIoe pazHoOOpasue ux BUJ0B. B Oymymiem ¢ 607bII0M BEPOSITHOCTHIO TTOSBUTCS
emie 0oJIblIe UX Pa3HOBUAHOCTEH, TaK KaK 3TH YKpAILEHUs BPS JIU MOTEPSIOT CBOIO
MONYJISIPHOCTb.

[locne o3HaKOMJIEHMSI C MCTOPHENM KYyJIOHOB M HX BHIAMH CIIEIYET
XYyJI0KECTBEHHAsl YacTh, B KOTOPOIl omucaHa KOMITO3ULIMS U3JEIUS U MOAOUPAIOTCS

MaTepuasbl.
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2 XynoxecTBeHHAs] 4aCTh

2.1 CTHib Xy10KeCTBEHHOT0 U3/1eJIusl

BaxxHbIM 3TanoM pa3pabOTKW HM3ENHs U MOMCKa HamboJiee BBIPA3UTEIIbLHON
dbopmbl siBIIAETCS pa3paboTKa ACKHM3a. BakHON YacThio CO3JaHUsl ICKMU3a SIBISETCA
OIPEAECIICHUE CTUJIISA, K KOTOPOMY ITPUHAJIEKUT ITPOU3BEICHUE.

Ctunps MozepH 3apoawics B KoHie XIX Beka, KOTOPBIA Cpa3y K€ OIIEIOMUII
MHOTHX, I[OPAa3uB CBOU SIPKOCTBIO, BBIPA3UTEIBHOCTBIO W JEKOPATHUBHOCTHIO. Jliis
ATOr0 CTHJISL XapaKTEPHbI COUETAHUE CUMBOJIMKH U JPAMbl, OCHOBHBIMHU MOTHMBAaMHU
ABJIAIOTCS. MU(OJOTUYECKHE MEPCOHAXHU, TOJbKO UMEHHO B TOW BapHalllu, B KaKOM
BUJISIT UX FOBEJIUPHI.

OTOT CTUIb 3apoawiics OAHOBpeMEHHO B Poccum n ®@panumn. Kpome Toro B
Poccun Hapsiny ¢ MOAEpPHOM MPOAOJLKAET Pa3BUTUE M XapaKTEPHBIN HALIMOHATIbHbBIN
cTwib. Bo ®paHiuu 1oBeNMMpHl CTalld UCKaTh BIOXHOBEHHWE HE B COOCTBEHHOM
KYJbTYpE, a B KyJIbTYp€ BOCTOYHBIX CTpaH, U mOpexae Bcero B SAnonuun. Takum
o0pa3oM, MOJYYUIIOCh CMEIIMBAHME HECKOJIBKUX KYJIBTYp, ModToMy «MonepH» u
Ha3bIBAIOT MapaIOKCOM KOBEJIMPHOTO UCKYCCTBA.

Cpenu pocCUHCKMX IOBEIUpPOB, paboraBmmx B 3ToM cTuje: (Ca3uKos,
OBYMHHUKOB U XJeOHMKOB. YacTo mMx paboOThl coueTaau 3JEMEHTHI MOJEpHA H
HMCKOHHBIE PYyCCKHE CroKeThl. [locme 3Toil BeicTaBkM Kommanusi Ca3ukoBa crayia
MOJIy4aTh 3aKa3bl CO BCErO0 MUpA.

B roBenmupHom mupe Poccus crtana maerHbIM M JyXOBHBIM LIEHTPOM HOBOTO
HarpaBJIeHUs - MoJepHa. OgHAaKO OTAAaBaTh BCe JaBphl nepuonaa «MoaepHa» TONBKO
Poccun He mnpaBuinbHO, @PpaHuMsA COCTaBiIsIa YCHEIIHYH) KOHKYPEHLMIO Hallen
CTpaHe.

Cuuraercsi, 4TO MOMYJSIPHOCTh OOTAaHMKA B TO BpeMsl CTajla OJHUM U3
OCHOBHBIX MCTOYHHMKOB cTuisl. B koHie XIX Beka Dxen ['pacce omyOnmkoBan psij

paboT moja HazBaHUeM «PacTeHue W ero UCIOJIb30BaHUE Il OpHAaMEHTOB». B 1878
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rogy Ha MexayHapoqHoW BbicTaBke BO DpaHIMM SMOHCKas rpaduka MOKOpUiIa
IOBEJIMPOB, UTO JAJI0 HA4aJI0 HOBOM BEXE B paMKax MojepHa. Bo @paHuuy akTUBHO
UCIIOJIB30BAJIM SITOHCKHE MOTHUBBI, HO, TEM HE MEHEe, Ha BBIXOJE IOIY4YaJIHCh
UCTUHHO (hpaHIly3CKHE TBOPECHHUS.

Mexny QpaHIly3CKUM U PYCCKUM MOJEPHOM CYIIECTBYET OJIHO HECOMHEHHOE
paznuuue: (paHiy3bl 0OpaTUIM CBOM B3IVIST HAa BOCTOK, 4 HMEHHO Ha SINOHUIO U
COCIMHUIIM JIB€ KyJIbTypbl. POccHiiCKHe FOBEIMpPBI CO3MaIU OTAEIBHOE HAIIPABIICHUE
cTiis «MoJepH» - HaMOHAJIBHYIO BETBb, KOTOPas A0 CHX IOP MOKOPSIET MUP CBOEH
CaMOOBITHOCTBIO.

Jlis MozepHa XapaKTepHBI IUIaBHbIE, TEKYyYHE M acCUMETpU4HbIe (OPMBI,
YTOHUYEHHBIE OUEPTAHUSL, MUCTUYECKHI KOJIOPUT.

B navanme nns MojepHa OCHOBHBIMHM OBLIM (PIIOPUCTUYECKHE MOTHUBBI, HO
BIIOCJIEJICTBUM CTaJl PACHpPOCTPAHITHCS MU(PHUUECKUE TEMBl, KEHCKUE CHIIY3ThI,
IPUPOAHBIE MOTUBBI, HAITPUMEP, MOPCKas BoJiHA. JKeHCckuil 00pa3 Moxydyu1 MUpoKoe
pacIpoCTpaHeHue, OJHAKO MCIOJIb30BAIMCh HE IPOCTO CHIIYIThI, a4 ONPEIEIICHHbIC
4acTH TeJia: JeOeInHas )KeHCKas 11esl, TOYeHasi HOXKKa, UJealbHOoe JUIIO. ..

XapakTepHOil OCOOEHHOCTHIO MOJIEpHA SABISAETCA OTKAa3 OT HCIOJIb30BAHMS
NpsAMBIX JIMHUK WU yrioB. lIpeanounTtarorcs mIaBHbIE, KPUBBIE JIMHUHM, TPUPOIHBIE
dbopmbl 1 MOTUBBI. Kpome Bcero uisi MoJiepHa XapaKTepeH MHTEpPEC K HOBEWUIIUM
TEXHOJIOTHSM.

K guepram monepHa oTHOCATCS:

* IIpurnymennsie nBera. OOBIYHO B JEKOpax 3TOTO CTUJISL MOXKHO BHJIETh
CBETJIO-3€JIEHBIN, JIMJIOBBIN, KOPUYHEBBIM.

* [[;1aBHOCTP M M30THYTOCTb JIMHUM, PACIIOJIOKEHHBIX KaK BEPTUKAJIBHO, TAK U
TOPU30HTAJIBHO.

e JlakonnuHocts ¢opMm. OueHb YacTO MPUMEHSIOTCS IIapooOpa3HbIE,
HMAJIMHIPUYECKUE U IPSIMOYTOJIbHBIE CUITYITHI.

» CuHTE3 JIEMEHTOB CaMBIX Pa3HOOOPA3HBIX CTHUJICH.
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* YacTtoe MCHoONb30BaHHUE XYNOKHUKAMU M JEKOPATOPAMU ACUMMETPUYHBIX
MOTHUBOB.

O nOpuHAMICKHOCTH HAIIEro M3ACIUS K 3TOMY CTWIKO MOXXHO CKaszaTh IO
IJIABHBIM, MEPETEKAIOIINM JIMHHUAM, ACUMMETPUYHOCTA KOMIIO3ULIMU, OTCYTCTBHIO
OCTPBIX yIJIOB W oOmel JgakoHWYyHOCTH. Kpome 9Toro wucnoiab3oBaHUE
NPSIMOYTOJILHOTO CHJIYdTa B IIEHTPE KOMIO3WIUM M IIapooOpa3Hble, KarlieBUIHbBIC
OKOHYaHUS JIUHUH.

N3yuuB TO, KaKk BO3HUK CTHUJb MOJIEPH M €r0 XapaKTE€pHbIC YEPTHl MOXKHO
MPUCTYIATh K pa3paboTke dcku3a. B ciemyromiei riaBe MPEICTaBICHO OIKCAHHE

n3aCIusa: €ro (bopMa, IBCT, KOMIIOBUITHOHHOC PCIICHUC U T.I.

2.2 Onucanue u3aeJaus

Kys0H coCcTOUT U3 TUIaBHBIX MEPETEKAIOUINX JIUHHUI 30JI0TOTO I[BETA, LICHTPOM
KOTOPBIX CIY>KUT MPSIMOYTOJBHUK, BHYTPHU KOTOPOTO PACIONIO0XKEH IMJIOCKAN KaMEHb
TEMHOTO I[BETA.

B scku3e HMCHoJb3yrOTCS IJIaBHBIE, «IIPUPOJHBIC» JIMHUM XapaKTEpHbIC IS
CTWJISL MOJEpH. B acku3e mpakTUyecKd HET MNPSMBIX JIMHUA U OCTPBIX YIJIOB, 3a
UCKJIFOUEHHUEM TPSIMOYTOJIbHUKA B LIEHTpe. XOTA Y3KUM U JJIMHHBINA NPSIMOYTOJIbHUK

— U3MI00JIEHHBIN (hOpMaT CTHII MOJIEPH.
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Pucynok 21 —3D monens kynona B mporpamme SolidWorks

B HEKOTOpPBIX ydacTKax JUHUMU KYJIOHA PA3AESSIIOTCS Ha JBE NapajUlesIbHbIE U
COCIMHSIIOTCS CHOBA B OJHY — OTO TMPUJAET PUTMUYHOCTb U3JIETUI0 U
yIOpsiA0YeHHOCTh. Ellle 3TO pa3gBoeHHe JTUHUHM APOOUT MyCTOE MPOCTPAHCTBO Ha
OTCEKH, YTO JAesaeT GopMy UHTEPECHEH.

JIuHuu KyJoHa HE HAXOJATCA B OJHOM MJIOCKOCTH, a MEPEKPHIBAIOT U JIOKATCA
JpyT Ha Apyra, 4TO MPUAAET OOJBIIYI0 00BEMHOCTD U3/IETHIO U IEKOPATUBHOCTD.

TonmmHa AMHUN HEOAHOPOJHA, XOTh OHM U HMEIOT OOIIYI0 CPEIHIO
TOJIIIMHY, BUJIHO, YTO B HEKOTOPBIX MECTaX JIMHUM CYXKaIOTCS WM HA000pOT
pacummpsitorcs. OT JIMHUA OTXOAAT BUTKH, KOTOPBIE PACIIUPSIOTCS K CBOEMY KOHILY,
T.€. UMEIOT KaIlJIEeBUIHYIO (OpMY — 3TO MPUAAECT KYJOHY OIIYIICHUE BMXKCHHUS,
JUHAMUKY U IUIABHOCTb.

JleBasg u mpaBas yacTU KyJOHa CABUHYTHI OTHOCHUTEIBHO JAPYT Jpyra, 4To
OPUAAET OIIYIICHUE IBUKEHHUSA, JUHAMHUYHOCTH M BBIPA3UTEIBHOCTb. OTH YacTH

MMPAaKTHYCCKN OAMHAKOBBI IO BBICOTC U HNIUPUHC.
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PucyHnok 22 —3cku3 KyJioHa

JleBas u mpaBas 4acTh KyJIOHA XOpOIIIO COAIAHCUPOBAHBI «II0 MAaCCe», YTO HE
co3naer aucbOalaHca TpU B3MIsAC Ha u3jeiaue. PazMephl JeBOro mpsMoyrojbHUKa
66,4x27,9 MM, pa3zmepsl IPaBoOro MpsIMOYTroJibHUKA 67,7x25,6 MM. [IpsaMoyroibHUKH
CIBUHYTHI OTHOCUTEIBHO APYT JIpyTa MpUOIU3UTEIBHO HA 7,5 MM.

Pasmepst kymona 74x53x4,3 mm. Pazmep kamus 31x24x2 mMm. Cpensss
TOJIILIAHA JUHUHA 3MM.

OTHouIeHrue BBICOTHI KyJI0HA K TommuHe — 17,6

OTHo1IeHre MUPUHBI KyJIOHA K TomuHe — 12,6

OTHo1IeHrue BBICOTHI KyJIOHA K ero mupune — 1,4

OTHOIIEHHE BHICOTHI KYyJIOHA K €ro IUPHHE OJHM3KO K 30JI0TOMY CCUYCHHIO,
KOTOpOE JIOCTATOYHO YacTO BCTpedaercss B mpupoze. CuuTaercs, 4To 4eM OJmKe
dbopma K 30JI0TOMY CEUEHHUI0, TEM JIYUIIle MO3T BOCIIPUHUMAECT e€.

Kommo3umust 3cku3a u3enusi aCUMMETPHYHA, YTO XapaKTepHO ISl CTUIIS

MOJIepH. LIeHTpOM KOMIO3ULINK ABISAETCS MPAMOYTOJIbHBIN KAMEHb, PACIIOJI0KEHHBIN
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B LICHTPE TUIaBHBIX JIMHUHM KynoHa. OH SBISETCS JOMHHAHTON 1O (pOpME U IO IBETY,
TaK KaK UMEET MPSIMOYTOJIbHYIO (JOPMY M YEPHBIN IIBET, B TO BpeMs KaK OCTAJIbHOI
KyJJOH COCTOUT U3 IUIACTUYHBIX JUHUW 3070TOro nBera. OH  BHOCHUT
YPaBHOBEIIEHHOCTh B KOMMO3ULMIO JHHHWHA. [lnaBHbIE JMHUM MOBTOPSIOTCA U
NEepEeNar0T CIOKONCTBHUE. DT IJIABHBIE JIMHUM CO3JA0T PUTM U MEPETEKAIOT OJIHA B
JApYryt0. 3aMbICIOBATOE NEPEIJIETEHUE JIMHUM M CTaTUYHOCTh KaMHS JOMOJHSIOT
JpYT IpyTa U CO3Jar0T FApMOHUYHYIO KOMITO3HIIHIO.

[lepenneraroniyecs IMHUM CO3AAIOT MyCTOE MPOCTPAHCTBO, MPOOEBl B 00IIEH
dopMe KyJOHa, KOTOpble MNPUIAIOT €My AHMHAMHUKY, PUTMHUYHOCTb U OOJIBIIYIO
BBIPA3UTEIBHOCTb.

KysoH MOXHO yCIIOBHO pa3/ielIuTh Ha JIMHUU BEPXHETO U HIXKHETO Apyca, €Clu
OCMOTPETh Ha HEro cOOKy. JIMHMM HIXKHETO U BEPXHETO YPOBHS COSTUHSIOTCS JPYT
C APYrOM U CO3JAI0T LIEJIOCTHYIO KOMITO3UIIUIO.

[Ipu co3paHmm 3CKHM3a UCIOJIB30BAIOCH 30JI0TOE cedueHue. Jlaxke eciaum Mbl He
CTPEMWIHCh MCHOJB30BATh €r0 HAMEPEHO; HaIlle IOJCO3HAHUE CTPEMHUTCS €ro
nU300pa3uTh, TAK KakK OHO BCTpPEYAeTCsl B MPUPOJE, HAYyMHAsA OT CTPOCHHUS
OJIHOKJIETOYHBIX OPIaHU3MOB, 3aKaHYMBAsI YEJIOBEKOM.

30JI0TO€ CEYEHNE UCTIOIB3YETCA YK€ Ha MpoTskeHun 2400 neT u npuMeHsieTcst
BO MHOTHUX OOJIACTSX YEJIOBEUYECKOU IeATeTbHOCTH.

«305I0TO€ CEYEHHE» MOXKHO BCTPETUTh BO MHOTHX OOJACTSIX HCKYCCTBa: B
YKUBOIIMCH, MY3bIKE U ApXUTEKType. MUKENaHIKE0 UCIIOIb30Bal €r0 MPU CO3JaHUU
«/laBuma», CBOEN W3BECTHEWIIEW CKyabnTypsl, a Jleomapmo na Bunum, aBTOp
TEPMHHA «30JI0TOE CEUEHUE», UCIOJIb30BAJ €T0 BO MHOTUX CBOMX paboTax.

Bo3MoxkHO, HE Bcerga 30JI0TOE CEUEHHUE NMPUMEHSIIOCh HAMEPEHHO, OAHAKO TO,
YTO OHO MPUCYTCTBYET B OOJBIIMHCTBE IIEIEBPOB UCKYCCTBA, OTHIOJb HE CIIy4ailHO.

PaccMmoTpuM 30710T0O€ ceueHne B JaHHOM padoTe.
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Pucynok 23 —HccnenoBanue npaBuiia «30JI0TOTO CEUSHUS)

CoryacHO mpaBmITy «30JIOTOTO CEUEHUs», OTHOIICHHE OOJIBIIIETO K MEHBIIIEMY

JIOJDKHO OBITh PAaBHO OTHOIIICHUIO 1I€JIOT0 K O0JIbIIeMy, U paBHAThHCS 1,618.
-2 1618 ~ 1,62 1)

rae a —0oJIbIas 4acTh;
b —meHbInas yacTe.
Ha pucyHke mokasaHbl pa3Mepbl, OTHOIICHHS KOTOPBIX COOTBETCTBYIOT

30JI0TOMY CCUCHUIO:

31,2
— =16
20,1

24,3
— =16
14,9

33,6
20,7
52,9
31,2

~ 1,6

~ 1,6

B HU3CJINU HCKOTOPBIC BCTKN OKAHYHMBANOTCA «30JI0TOH CIIMPAJIbIO», KOTOPAasd
CO34acTCA C IOMOIIBIO «30JI0TOI'0 IMPAMOYTOJIbHUKAY.
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B kynone MCHoJIb30BaH YEpHBIM KaMEHb U JIATYHb, IIBETOBOM TOH KOTOPOM —
30JI0TOM.

Bo3snaelicTBue u BocnpusTHE LIBETA — CJIOXKHBIN MPOIIECC, KOTOPBIM 00YCI0BICH
pa3HBIMU TCUXOJIOTUYECKUMHU (hakTOopamMu U OasupyeTcss Ha (U3MOIOTHH HEPBHOM
CHCTEMBI.

[[BeTa mo-pa3HOMY BIMAIOT Ha 4YenoBeka. Hampumep, Temmbple LBETa —
KpacHBIM, OpPAHXEBBIM, >XENTHIH — MNOOYXKIAIOT K JAEWUCTBUIO, BBICTYMAIOT Kak
pazapaxaroniue. XoJ0HbIe [IBeTa — (PHUOJIETOBBIN, CHHUHN, TOJIyOOU, CHHE-3€JICHBIN —
OpUrIymaT pasapaxenue. [lactenbHble nBera o00JalalOT CMSTYAIONUM U
CHCPKUBAIOIIUM BIMsHUEM. ECTp 1[BeTa, KOTOpBIE BIMIIOT Ha BOCIPUITHE
MPOCTPAHCTBA: TEIUIbIE BOCIPUHUMAIOTCS OJMKE K HaM, XOJIOAHBIE, HA00OpOT,
IOAYEPKUBAOT JUCTAHLIMIO.

30710TOM — OTTEHOK JKENTOr0 IBETa. 30JI0TOM LBET OOBIYHO aCCOIMUPYETCS C
COJIHEYHBIM CBETOM, TEIJIOM, POCKOIIBIO U cIaBOW. Ero 04eHb 4acTo MCIOIb30BaIH B
repasnibauke. JKenTelil 1UBET — caMblid JIETKUH W ApKHM I[BET B CHEKTpE. IDTOT
CIIEKTPAJIbHBIN LBET SBJISIETCS CAaMbIM AaKTUBHBIM JUISI BOCIPUATHUS YEJIOBEKAa, OH
OKa3bIBAET CHJIbHOE (DU3HOJOTHYECKOE BO3IEUCTBIE BO30YKIAIOUIET0 XapakTrepa, OH
YCKOPSIET MPOLECCHI KUZHEACATEIbHOCTH, YIYYIIAET CAMOYYBCTBHE.

VY ApeBHUX ETrUNTsIH 3TOT IBET cBsi3aH ¢ Pa, 6orom conuina. B I'penuu nser
30J10Ta SIBJSUICS IBETOM OeccMepTvs W BhICIIEro pa3dyma, a B MHmokurae —
IIPOCBETIICHHUE.

Kamenb, KOTOpBI HCHOJB3yeTCS B JaHHOW paboTe — 3TO YEpHBIA rarar,
OpSIMOYTOJIBHOM (OpMBI. DTOT KaME€Hb MMEET MEJIKHE, €€ 3aMETHbIC BKpaIlJICHUS
CBETJIOr0, YTO MPUJIAET OIYIIeHHE 0apXaTHOCTH.

YEpHbI — aXxpOMAaTUYECKUN LIBET, KOTOPBIN MOTJIOIMIAET BECH CIIEKTD.

UEpHblli  cuMTaeTcs  I[BETOM  Tpaypa, CMEpTH, CKopOu, cTpecca,
HEOJHO3HAYHOCTH, TAlHbI U IIyrarouen HeussectHoctd. Ho Ha Boctoke 310 cuMBOI

100pa, YUCTOTHI U COBEPIIIEHCTBA, 0J1arOpoICTBA U OBITA.
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brectsmas nmonupoBaHHAsE MOBEPXHOCTh METANIa XOPOIIO KOHTPACTUPYET C
yepHOil ~OapXaTHOM MOBEPXHOCTHIO KaMHS, 3a CUET 4YEero YCUJIIMBAETCs
BBIPA3UTEIBHOCTD U3/CIIHS.

XKenteii LBET MPOTHUBOINOCTABISETCA YEPHOMY KaMHIO. JTHU I[BETa BMECTE
CO3JAl0T CHUJIbHBIM KOHTPACT, KOTOPBIA MOMYEPKUBAET LIEHTP KOMIIOZUIIMHU. ITO
COUYETAaHHWE HEPEIKO BCTPEYAETCs B MPUPOJIE U KUBOTHBIE (TPONMMUYECKHUE JIATYILIKH,
MayKH, OChl U MYEJNbl) C TAKON OKPACKON BBIPAKAIOT OMACHOCTh U CBOIO SIIOBUTOCT.
JlaHHOE IIBETOBOE COYETAHWUE BBIVISIAUT TAPMOHMYHO U TIPUBJEKAaeT K cebe
BHUMAaHHE, TaK YTO YKpallleHHE B TaKOM IIBETE BcCerja OyneT MpUTATHBATh K cede
B3TJISLIBL.

W3nenue BBIMIOJIHEHO € YYE€TOM 3proHoMuyeckux TpeOoBanuil. Kynon He
UMeEET KOJIIOIIUX U PEXYITUX KPOMOK, a TAK)Ke HE UMEET XPYIKUX MPUCTIOCOOTICHHI.
Bce aetanu tmarenbHO 000U PUHUIITHYIO0 00pabOTKY U MOJUPOBKY.

B anTponomeTpuyeckOoM OTHOIIEHWU W3JIE€NUE COOTBETCTBYET CTAHIAPTHOMY
pa3Mepy KyJIOHOB.

Bec xynona cocraBnsier 30rp, Bec kamus 2rp. O6mmii Bec 32 rp.

OTtHomrenne Beca KysoHa K obmemy — 0,93

OTtHomienue Beca kamHs kK oomemy — 0,07

Pa3paboTka scku3a SBIASETCS OJHUM M3 CaMbIX Ba)KHBIX 3TaloOB CO3JaHUS
uznenusi. dopMa u UBET U3JENUSI CUIBHEE BCETO BIUAIOT HA BOCIPUATHE U3JEIUS U
MOCJI€ TOTO, KaK OHU OMpeJIeTIeHbl, HEOOXOAUMO MOA0OPaTh MaTepHUAIbI.

Bb1Oop maTepHasioB SIBISETCS HE MEHEE BaKHOM 4YacTh, TaK KaK KaKIbId
MaTepHual UMEET CBOIO COOCTBEHHYIO (DaKTypy, KOTOpasi BIUSET Ha TO, KaK M3JEIHE

OyZeT BOCIPUHUMATHCS.

2.3  BbiOop maTepuaioB

B nannoii 6akanaBpckoil paboTe MarepraioM sl KyJOHa BbIOpaHa JaTyHb, a
B KaueCTBEe KaMEHHOM BCTaBKM ObLT BHIOpaH rarar.
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l'aratr sBigercs OAHUM H3 IEPBBIX KAMHEW, KOTOPBIM IPUMEHSICS IS
U3TOTOBJICHUS] OMKYTEpPHH, aMyJIeTOB, TYaJIETHBIX MPHUHAJJICKHOCTEH. ApPXeoyoru
NaTUPYIOT Takue HaxoAku U JpeBHUM Erunrtom, u GpoH30BBIM BEKOM, U HEOJIUTOM.
CBoe Ha3BaHME KaMEHb MOJY4YUJI OT FOpoJa, re ero Hauw ['arac B JInkumu.

C 3TUM KaMHEM CBS3aHO OO0JIbILIOE KOJWYECTBO JereHa U Mudos. MHaeibt
HaBaxo cuuTanu, 4yTo Korja Ha HeOe MOSBISUIMCH TY4H, U cOOMpaack rpo3a, T0 3TO
bor Connine mpoesxaer mo HeOy Ha raratoBoil yomanu. B Muaum ero cumranm
amyJsietoM Bemmkoit Marepu Mupa.

B crapeie BpemeHa 3TOT KaMe€Hb M3-3a CBOEr0O LBETAa BHYILIAJ CYEBEPHBIN
ctpax. Kamenp cumrtancs cumBoJIOM cKopOM u TaiiH. B gapeBnem Pume ero
OPUMEHSIM ISl OCBIIIaHUs IOXKEPTBOBAaHUU. B cpeaHeBeKkoBbe ObUIM MOIYJISPHBI
YETKH, CAEJIAHHbIE M3 rarata. AJXUMHUKHA CUUTAIH, YTO €CJIIA UMETh IraraT B CBOEU
71a00paTopuu, TO OMBITHI OYAYT IPOXOIUTH YAAUHEE.

JIlpeBHUE ErunTsHEe NPUMEHSJIM O3TOT KaMeHb B ObiTy. M3 Hero nenanu
yYKpaleHuss U npeamersl uHTepbepa. [lontnii [Inymat HOCMI IEpPCTEHb € TaraTtoM.
JKeHIMHBI MOABOAWIIN IJ1a3a C IIOMOLIBIO ITOPOLIKA U3 rarata.

Nmenock MHEHHE, YTO Tarat MOKeT 3allUTUTH OT 31a. Hanpumep, B Upnanaun
MUHEpPAJl 3a)KUTaM, YTOObI OTOTHAaTh OT JEPEBHU JIIOJAEH, KOTOPBIE HCIIOJIB3YIOT
4yepHyr0 Maruro. CUuTanoch, 4TO TOJIBKO HEBHHHBIM YEJIOBEK MOI JABIIIATh TaKUM
aeiMoM. B Adpuke X cTonmeTtus moau HOCMIM OOeperu U3 rarata, 3alluiiasch OT
crjaza M pa3iuuHbIX Oone3Heil. bpakoHbepbl-aHINIMYaHE BCErAa MMENM IpU cede
MUHEpAJ, 4TOObI OTIYrHBaTh 37bIX coOak. Co BpeMEHEM TaK CTalM MOCTYNaTh U
MECTHBIE IT0YTATIbOHBI.

['araT nOpuUHATO CUMTATh AHIMVIMWCKUM  MuHepaioM. Ero  noObiBanu
NPEMMYIIECTBEHHO Ha Tobepexbe Mopkimmpa. B BHKTOpHAHCKYIO 30Xy OBUIM
HOIYJISIPHBI YKpAIIEHUs] ¢ 3TUM MHUHEpaJOM, HalpuMep: KaMeu, I'peOHH, KOJIbe U

KOJIBIIA.

40



AHTIIJIOCAaKCOHBI JieNajdl aMmyJeThl M3 rarara, 4roObl 3allUTHTHCS OT OypH,
KOJIIYHOB M 3JbIX JYyXOB, OJEPKHUMOCTH JIE€MOHAaMHU, OTPAaBbl, TEIECHOW cIabocCTH,
3MEUHBIX YKYCOB U T.II.

B XIX Beke u3 Hero genanu KpyrnHble Opoinu, cepbri U nojasecku. [lopoi
TU OpOILIM JOCTUTAIX 15 CaHTHUMETPOB B IJIMHY, HO JaMaM OHM HE MPUHOCHUIH
nuckoM@dopTa, Tak Kak rarat JA0BOJbHO Jerkui. [loke raratr mepectan ObITh TAKUM
HNOMYJISPHBIM.

B XIX cronetuu cripoc Ha MoJ00HBIE YKpalleHUs ObLI BBICOK M B MPOIAXKE
CTalM MOSBIATHCA NOAJENKU. [l 3TOM LelM HMCHoJb30BalaCh Pa3HOBUIHOCTD
Kaydayka. OOHapyuTh MOIAENKY OBbLIO MPOCTO: JTOCTATOYHO PA30TPeTh U3JAEIUE U
MOYYBCTBOBATH 3aMax »>KeHOH pe3uHbl. BA0o0aBOK raraT 3aMeHsIM YEPHBIM CTEKIIOM.
VY COBpEMEHHBIX KOJUIEKIIMOHEPOB TaKas KOJUIEKIMOHEPOB TaKasi UMUTALUS BBICOKO
LEHUTCS.

B XX Beke cuOMpCKHMII TaraT HIMPOKO HCIOJIb30BAIM AJII HU3TOTOBJICHUS
Pa3IUYHBIX MPOMBIIIIEHHBIX U3AENUNA (M30JISIIUOHHBIX JOCOK, MOAIMUITIHUKOB U T.1I.)
U Kak MOJEJIOYHbI KaMeHb. V3 Hero aenanu MUCbMEHHbIE MPUOOPHI, KypUTEIbHbIE
TpYOKH, YKpaIIeHHsI U OJ00HbBIE UM MOEIKH.

Cepennna XX BeKka 03HAMEHOBAJIACH IPAKTUYECKU MTOJTHBIM €I0 OTBEPKEHUEM.
M3meHuBIIasicd JKEHCKas MOJa, a TakKe CBsA3b rararta C BHUKTOPHAHCKHUMU
TpaypHbIMH LIEPEMOHUSIMU M MOSIBUBIIKECS HEAOPOTrME€ UMUTALMU MpEaId KaMEHb
3a0BEHHUIO.

Bo0300HOBIEHNE MHTEpECA TPOU3OILIO TOJIBKO B KOHIIE 70-X rOA0B, HO 1aJIEKO
He B monHOW Mmepe. [lameHue cmpoca mNpuUBENO K YMEHBUICHHIO €ro J00BIYH.
HpiHemHuii mHTEpeC K rarary BIOJIHE YAOBJIETBOPSETCA TEM KOJIUMYECTBOM, UTO
oOHapyXHBaeTcsi Ha MOOepekbe M OEperoBbIX YCTyMmax OpUTaHCKOTO rpadcTBa
Wopxiuup, Vcnanuu u CIIIA.

CeronHsi TOKJIOHHHUKaM MOJHBIX YKpallIeHWH NpeIoKeH Oorarblii BbIOOD
aKceccyapoB M3 rarata. JTo KyJOHbI, OyChl, OpacieTsl, Koiblia, U cepbru. Jlemaior u3

YEpHOr0 KaMHS U NpPEIMEThl Jiekopa — (QUIYypKH >KMBOTHBIX, LIAPbI, MUPAMMIBI,
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JIEKOpaTUBHBIE SiI]a HA MEJIbXUOPOBBIX WU cepeOpsHbIX mojacTaBkax. [Ipumensercs

raraTt B U3rOTOBJICHUHU IIAPHUKOB [JId MaCCaka 1 4YCTOK.

2.3.1 JlaTyHb, HCTOPHS, CBOHICTBA U XaPAKTEPUCTUKH CILIABA

JlaTyHb npeacTaBisieT co00il CIiaB MEIU U IUHKA.

[unak 06T OTKPHIT TONBKO XVI Beke, HO JIaTyHb TMOJyYaau €IIe 10 HaIllei
9pbl. MOCCHHOMKHM CIUIABJISUIM MEAb C LHWHKOBOM pPYIOHM M TIOJYyYAJIA JATyHb.
JIpeBHUE puUMIISIHE TPOU3BOAWIIN JIATYHb elle B | Beke 10 Hameu 3pel. M Ha3bIBagach
OHAa OPHUXAJIK, YTO MOYKHO IEPEBECTH KAK 3JIaTOMENb. E€ MpUMEHSIN NPU CO3TaHUU
yKpameHui 1 ToHkou nocynsl. Ha Bocroke o crutaBe usectHo ¢ VIII Beka. Ecth
JaHHbIe 00 MCIOJIb30BaHWM JaTyHHBIX ciiaBoB B VIII-IX cronerusix Ha CeBepo-
3anmagnom Kagkaze. I[lo «menkoBomy mnytu» xutenn CesepHoro Kapkasza
MOIJIM KyIUTh JaTyHb U3 Manoit A3zuun. B 1781 rogy B AHriauu CrjaBWid Mellb U
METAJUIMYECKUI IUHK, TEM CaMbIM NOJy4uB JaTyHb. Ha Pyce 3TOT cruiaB npumen co
cpenHero 3amnaja, rie ero Mpou3BOJCTBO PaclpOCTPaHUIIOCh. brarogaps Tomy, 4To
JaTyHb IMOXO0a Ha 30JI0TO M O00JaJaeT spKUM OyieckoM, €€ BBICOKO ILIeHWId. B
3anannoit EBpone u Poccun B XIX Beke U3 naTyHH Jejialid NOeIbHOE 30510TO. Ha
VYpane Obita OTKphITa 100BIYAa Meau B 18 Beke W OpPraHW30BAHO MPOHU3BOICTBO
CILIaBOB HA €€ OCHOBE.

JlatyHu nensT Ha MPOCThIE W CHeHHaldbHble. B cocraBe MpOCTBHIX JIATyHEU
MPUCYTCTBYET TOJBKO MENIb U IIMHK. A CHElUaNbHbIC JIATYHH — 3TO JIETUPOBAHHBIE
naTyHu. JIerupyroT JIaTyHb alOMHHHUEM, JKEJIE30M, HHUKEJIEM, OJIOBOM, CBUHIIOM,
MaprasieM. AJIOMUHUHN, OJIOBO YBEJIMYHMBAKOT KOPPO3HOHHYIO CTOMKOCTB, KEJIE30
BMECTE C MAapraHieM IOBBIIIAET NPOYHOCTh JaTyHU. CBHUHEN IOBBIIAET
aHTU(PUKLIIMOHHBIE CBOMCTBA, HO JENAET JaTyHb 00Jiee XPYIKOM.

[Ipocteie naTyHm MapkupyroTcs OykBoil JI, 3a KOTOpoW cleayeT MpOIEHT

coaepxkanus Mmeau. Hanpumep, JI90 — natyns ¢ conepxkanrem meau 90%.
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B cnenmanbHbIX JaTyHSIX CpEHEE COJEpKAHHUE JIETUPYIOIIMX KOMIOHEHTOB
yKa3aHO B MPOLIEHTaX U CTABUTCS cpa3y mocie OyKBbI, 0003HAYAIOICH ero Ha3BaHUE.
Hanpuwmep: JIA77-2 conepxut 77% menn, 2% amtomunaus u 21% muHKa.

JUist co3maHMsl HaALIero W3JeNnus Hcnoib3yeTcs jJaTyHb wmapku JIL[16KA4.
XHUMUYECKUI COCTaB ATOTO CIUIaBa IOKa3aH Ha PHUCYHKE 7. OTO KpPEMHHUCTas
JUTEWHAs JaTyHb, KOTOpas MMEET XOpPOIIME MEXAaHMYECKHE IOoKazaTenu. Tak ke
W3JIeIUsl U3 JTaHHOT'O CIUIaBa ITOJABEPraroTcs Xopolued nosmpoBke. Temmeparypa

IJIaBJICHUS TaHHOM JaTyHu cocTasiisieT 900 °C.

| Xumuyeckuni coctae B % cnnaea JILU16K4 ( ctap. NK80-M )
Fe 006

'si  [3-45 '

‘Mn 1008

\Ni [0 0,2

|P_ o 0,1 |

Al 10004 XvMUYecKmii cocTas
Cu |78-81 Mapku

Pb 13005

Zn  [12-19

'Sb 1001 '

ISn Ino 0,3 |

Pucynok 24 —Xumnueckuii coctas crasa JIL[16K4

Tabmuma 1 — Mexannueckue cBoiicta JIL[16K4

Cmuias HB 101 MIIA os, MIIa 8s,%

JII16K4 110 343 15

HB — Tepnocts no bpunemnnto, [MIla];
o — [Ipenen kpatkoBpemeHHol npouHocty, [MIla];

0s —OTHOCHTENbHOE YTIMHEHUE TIPU pa3pbiBe %o.

Ta6numa 2 — dusnyeckue croiicrea JII[16K4
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T, rpan. o 106, 1/T'pan P, KT/M® R 109, OM*xMm

20 17 8300 200

T — Temnepatypa, Ipu KOTOPOM MOJYYEHBI JaHHbIE CBOMCTBA, [ pan];
a —Koaddunuent remneparypsoro (iureitHoro pacmupenus), [1/I'paa];
p —ITnoTHOCT MaTepuana, [Kr/M’);

R —VnenbHoe anekTpoconpoTuBieHue, [OM:M].

JlaTyHp MMeEEeT XOpOolIME MEXAaHUYECKHE CBOMCTBA M JIMTEHMHBIE CBOMCTBA.
JlaHHBIN CIUIaB IIMPOKO MCHOJIB3YIOT JUIsi MMMUTAUMU  JPAaroleHHOr0 METallla,
3o070Ta. M3aenue U3 JaTyHW MOXHO TMOKpPBITH OECUBETHBIM JIaKOM, Oyiaroiaps yemy
MO>KHO MPEAOTBPATUTH TOTEMHEHUE METAIIA U COXPAHUTh €ro OJIECK.

Jlatynp ObuTa BbIOpaHa HM3-3a CBOETO LIBETA, MOXOXKEro Ha 30J0TOM M CBOUX

JINTEUHBIX CBOMCTB.

2.3.2 CBoiicTBa KAMHSA rarart

I"arat (Ha3B. OT rped. yaydtng — "4€pHbIA SHTAp" / IO APYroil BEpCUH — OT
natuHckoro Gages — Ha3BaHUA peku B Masoil A3uM) - pa3HOBUIHOCTb KAMEHHOTO
YISl U3 Tpynmbl OypeIX yriei. J{pyrue Ha3BaHus — YepHBIN sSHTapb, YepHas amOpa,
TaK)K€ CMOJISTHOM yIOJIb.

['arat — 310 GUTYMHasi pa3HOBUAHOCTH Oyporo yris, KOTOpas BO3HHUKJIA U3
TKAHEW XBOMHBIX pAaCTeHHM, KOTopble pociu okoso 100 MuH. ner Hasag B
IIAJICO30UCKYIO 3Py, a, CIEA0BATEIBHO, FaraT MUHEPAJIOM HE SIBIIAECTCS, KaK U STHTaphb
C KEMYYIrOM, OH OpraHOI€HHBbIM KaMeHb. PaclpoCTpaHEHHO HAa3BaHWE YEPHBIN
SHTapb, HO OHO fABJIsIETCS OMOOYHBIM. [0 (popMe raraT nensT Ha IIACTUHYATHINA U
OoKpyrJiblid. [To mpoyHOCTH rarat pa3aesstoT Ha NPOYHBIN (TBEpAbIi) U MATKHI rarart.

[Ipounsiii rarat. Ha3zBanue TakoW pa3HOBUIHOCTH KaMHS TOBOPHUT 3a ceOsl.

HBI[CJII/IH N3 TaKOIr0 KaMHA JOJII'OBCYHBI, CTOJICTUAMHU COXPAHAIOT CBO# OJIECK.
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TBepaplil raraT MOXKHO MOJHPOBATh U 00pabaThIBaTh. APXEOJOTH MO BCEMY MHUPY
HaXOJAT U3JIeNusl OpOH30BOIO BEKA U3 TBEPAOro rararta.

Msrkuii raraT B IpOTHUBOIIOJIOKHOCTh TBEPAOMY XPYIOK M HENOJITOBEYEH, HE
JIOOUT pe3KHe mepenasbl TeMIepaTyp, mociie 00padoTKu TpecKaeTcsl.

Cpa3sy OTIMYMTH IIPOYHBIM raraT OT MSTKOW PAa3HOBUIHOCTH HE BO3MOXKHO,
OHM HE TOJBKO HACHTUYHBIX LBETOB, HO M TBEPAOCTh MX IO wmKaire Mooca
onuHakoBas (2,5-4). Ho co BpeMeHEeM MSTKUW TraraT Ha4MHAeT TPECKaThCsi, a BOT
TBEPABIM MOXKET XPAHUTHCS BEKAMU.

l'arar, HaliIcHHBIA HA MOPCKOM IOOEPEKbE, HAZBIBAIOT «BBIMBITBIA MOPEM.
OH rpy00 OTIONHUPOBAHHBIN C yIaJeHHON MJICHKOW Ha MOBEPXHOCTH U, KOHEYHO, 0e3
OCTpBIX YIJIOB.

XVWMHUYECKHUI cocTaB rarara: buTymMuHo3HbI yroas. COCTOUT W3 yriiepojaa co
3HAYUTEIHHON MPUMECHIO YIJIEBOAOPOJOB. OmnpeneieHHONM XUMHYECKOH (HOpMYJIbl
He umeer. Copepxur 6-7,5% H, Oonee 50% neryumx; BbIXOJ NEPBUYHOIO JEITs
coctasisieT 35%

Mopdonornueckue  npuszHaku:  [ImoTHBIN,  OnmecTdmmii,  OJHOPOIHBIN
VCKOITa€MbIM YTOJIb; BCTPEYAETCS OTACIIBHBIMU KyCKaMU HMJIM JKeIBaKamH (THE34aMHM)
Cpelyd TMEeCYaHO-TJIIMHUCTBIX WJIM MEpresIMcThiX Mmopoj. Pexe oOpasyeT mpocnoiku
BHYTpPHM IUIACTOB TyMYCOBBIX YIJIed HM3KOW cTeneHu Meramopdusma (Oypbix H
JUJIMHHOTIIaMEHHBIX ). CHOMpPCKU# raraT — B BUJIE IJTACTOBBIX 3aJICXKEH.

[[BeT: OT TEMHO-KOPUYHEBOTO 10 YEPHOTO AAXKE CMOJIMCTO-UYEPHOIO LIBETOB U
MMeEeT MePIaMyTPOBBINA UITU MIEIIKOBUCTHINA OJIECK.

biieck: TyCKIIBIHA 1O CMOJIUCTOTO.

N3moM: pakOBUCTHIN.

CioxxeHue: 0JTHOPOIHOE.

CnaiHOCTb: OTCYTCTBYET.

TBepnocts: 3-4 mo Moocy.

[TpouHbIil, BA3KUM (HE XPYTKHI).

Vensnsuiii Bec: 1,3-1,4 r/em’.
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[Tox MUKpPOCKOTIOM BUAHO APEBECHOE KIETOUHOE CTPOCHUE.

Jlerko oO6pabaThIBaETCS U MOJUPYETCS.

["opuT sIpKUM KONTAILIMM IIJIaMEHEM; CIIEKAeTCsl B TOPUCTHII KOKC.

[IpoucxoxaeHre u pacrpocTpaHEeHUE.

['arar mmMpoko pacnpocTpaHeH, HO OOBIYHO HE HMEET KPYIHBIX 3aliexei
(kpome cubupckoro rarara). OOpa3yeTcss M3 OCTaTKOB HEKOTOPBIX XBOWHBIX
(apaykapuii) — IPEIMONIOKUTENHHO B PE3YJIbTaTe MEPEePadOTKH CMOJIMCTBIX TOPO.
JIEPEBBEB, MOTPEOCHHBIX B MOPCKOM M3BECTKOBOM HJI€ JIMOO OBICTPO 3aXOPOHEHHBIX
B aHA’POOHBIX yCIoBHsIX (0€3 JocTyna BO3ayxa) B 00JI0Tax.

Cubupckuii  raraT TOpeacTaBiIsieT co0OM  TUIOTHYIO — Pa3HOBHUIHOCTD
camporieneBoro yris. BerpeyaeTcsi Bo MHOTUX MECTOPOKACHUSIX UCKOTIAEMbIX YTJIeH,
0COOCHHO MOJIOAOrO Bo3pacta. M3BecTHble MecTopokaeHuss — bemryiickoe
OypoyronpHoe (MUrHUTOBOE) B KpbhIMy, MecTOpoJeHHs B 3akaBKa3be (B pP-HE
Kyraucu, TOuwmucu, nHa UYepHomopckom mobepexbe) u Ha Kybanum (61u3
HoBopoccuiicka), Takke Ha Caxanmune u Kamuatke (raratomnomoOHBIE YIJIN).
['pomagnbie 3anmackl cubupckoro rarara — B UpkyTcko-YepeMXOBCKOM yTI€HOCHOM
OacceitHe (Martaranckoe u Xaxapeuckoe MeCTOpPOXKIAeHUs B UepeMXOBCKOM p-HE,
3opunckoe u bypruHckoe B TynyHckom p-He Wpkyrckoit 005.). Eme rarar
no6siBatoT B Aurimu, ['epmanun, @pannuu, Ykpaune (B Kpeimy), Ucnanuu, CIIA.

W3BnedeHHpIi W3 MIAXThI rarat MOKPHIT IMIMATOM (3aluTHAas TIJICHKAa CHUHE-
cepasi IJIeHKa), KOTOPBIN yAAISIOT Tiepes; 00pabOTKOM.

[Tpu dpu3rdecKkoM BBIBETPUBAHUHU PACTPECKUBACTCS C TIOBEPXHOCTH.

JIMarHoCTUYECKUE MTPU3HAKMU.

["arat BHellIHEe HAlIOMUHAET TYCKJIbIA Bap Uiu cMoiy. OTinyaercs OT APYTrux
BUJIOB yTIJIeH, B TOM YHCIE OT HAmOOJiee CXOIHOTO JIMTHUTA, 1O XapaKTePHOMY
OJlecCky W U3JIOMY, OJHOPOJHOMY CTPOEHHIO, IUIOTHOMY CIIOKEHHIO, BSI3KOCTH,
JIETKOM TMOJMPYEMOCTH U YCJIOBHUSIM HAaXOXACHHS B NPHUPOAE, a TaKxkKe II0
0COOEHHOCTSIM COCTaBa.

HpaKTI/I‘ICCKOC 3HA4YCHHUC.
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KpacuBbiii monenounsiii  kameHb. CHOMpPCKHI TaraT HUCHOJB3YyeTCS B
OPOMBIIIJIEHHOCTH  TpPH  HW3TOTOBJICHMH  Tele(OHHBIX  TPyOOK, paauo- H
AJIEKTPOJETANIEN U T.1.

[locne Toro kak wmaTepuanbl ISl U3AENAUS MOA00paHbl, HEOOXOIUMO

INPUCTYIIATb K CO3AAHHUIO CaMOIr'0 U3JCJIUsA T.C. K TEXHOJIOTMYECKOM YaCTH pa6OTBI.
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3 TexHonornyeckas 4acTb
3.1  Pacyer HE0HXOAMMOI0 KOJIMYECTBA ChIPbS

YroObl HAWTH HEOOXOAUMOE KOJIMYECTBO METallIa IJIS M3rOTOBJCHHS KYJIOHA
HaM HYXXHO 3HaTh 00beM m3jaeus. Tak kak Mbl co3faBaau 3D mosens B mporpamme
SolidWorks to Mbl MokeM ¢ €€ MOMOIILI0 HAaHTH 00bEeM KYJIOHA.

V= 3614,45um’

Brpruncnsiem Maccy 3aroToBOK Mo (bOpMyJIe:
m=pXV, (1)

rJIe M —Macca 3ar0TOBKH, T p — INIOTHOCTb HCIIONB3yeMOr0 MaTepHala, I/Mm .
[110THOCTB TaTyHH coctaBiseT: p = 0,0083 r/mm’.
Mgy = p *V = 3614,45 » 0,0083 = 30 T

PaccunthiBaem MacCCy MaTtc€puajia ¢ y4d€TOM BbIXOAd I'OAHOTO C IIOMOIIBIO

bopMyIIBL:

> (2)

~ 100-1

rac M —macca Marcpualia C y4€TOM BbIXOJa roaHoro B I'; m — mMacca

3aroTOBKH B T, % - IMPOOCHT OTXOO0B.

M = 30,3rp

T 1-001

PacueT TUTHUKOBOUW CUCTEMEI;
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Ucxonas U3 pazMepoB Hallel OTIMBKHU, ONPEACISIEM TUaMETPbl MUTATENCH U UX
KOJIMYECTBO, a TAKXKe MOJBOJ MeTajula K oTiauBKe. [ Hamel OTIIMBKH HEOOXO MO
4 murarens, ¢ guaMeTpoM d=3Mm.

OnpeﬂenﬂeM IIomaab CSCYCHUA OAHOT'O ITUTATEA 10 (I)opMyJIe:
d 2
E] = T = 7MM (3)

Haxonum cymMMapHyo mIomaas NATaTeNIen:

YE = 4F, = 7 x 4 = 28MM?

HaXOI[I/IM Iiomaau CeUeHUM HUIAKOYJIOBHUTCIII M CTOSAKA HCXOAsd U3

PECKOMECHAYEMOI'O COOTHOUICHUA Hﬂomaneifi HHTaTeHeﬁ, IIJIAKOYJIOBHUTCIIA U CTOSAKA!
YEmFE;F, = 1:1,1: 1,5

E, =28x1,1 = 30,8 mm?
F..=28%1,5= 42 MM?

Haxonum nuametp ctoska no popmyie:

do = 22 =73um (4)

PaccunThiBaeM pa3Mepbl NUIAKOYJIOBHUTENS, HMCXOAS U3 €ro IUIoaau
IOTIEPEYHOI0 CEUEHUS U YUUTBIBAs JUAMETP CTOSKA:

JUTnHy UTakoyJnoBUTENs OepeM paBHYIO nuaMeTpy ctoska (luu=7,3 mm)

PaccunteiBaeM pa3zmepbl BOpoHKH. OmpenensieM €€ IuaMeTp U BBICOTY I10

dbomye:

D, = 2,7d,, =2,7%73 =19,7 MM (5)
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D, = H, = 19,7 Mm
Onpez[enﬂeM BBICOTY CTOsdKa, YYHUTBIBAsA PACCTOAHUC MCKIAY OTJIIUBKOHU U

BCpXHCﬁ CTCHKOU OIIOKH, BBICOTY BOPOHKH, INIIIAKOYJIOBHUTCIIA U PACCTOAHHUC MCKIAY

IJIAKOYJIOBHUTCIICM U OTJIMBKOMH.

H. = 100mMM — H, — 10MM — h,,, = 66 MM (6)

Haxonum 00bem ctosika o popmyre:

Vip = Fop % hey = 42 % 66 = 2772 MMm3 (7)

PaccuuThiBaeM Maccy ctoska no popmyie:

Mer = Vg xp = 2772 % 0,0083rp/mm3 = 23 rp

Haxonum 06beM BOPOHKHU, UCTIOJIBb3YsI POPMYITY YCEUEHHOIO KOHYCA!

1 DB 2 E"‘dcr d 2
Voop = 3 Thap <(7) + <2 ; > + (%) > = 2713MM3 (8)

M,op = 2713 % 0,0083 = 22,5 rp
AHaJIOTU4YHO HaxoaIum O6’I)CM M MAacCCy IIIaAKOYJIOBHUTCIIA:

Viw = Fup * Ly = 30,8 % 7,3 = 224,8 mm®
My, = 224,8 * 0,0083 = 1,8 rp

Yrobbl paccunTath 00bEM M MacCy MuTaTelell HEOOXOAMMO OMPEICNIUTh UX

nuHy. J{ns aToro Bocnosb3dyemcst Teopemoit [udaropa.
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ly =25mm,l, =19,7um, 3 = 31,6 MM, 1, = 34,41 _—
logw, = 110,7 MM _— 10
Ve, = l061_u. * Fp = 110,77 =774,9 MM3 .__.’_..---*"

My, = 774,9 % 0,0083 = 6,3 rp

HaﬁI[CM Maccy JINTHUKOBOM CHUCTEMBI, ITPOCYMMHUPOBAB HaﬁHCHHBIC MAacCCHI:

m,. = 6,3+ 23+ 22,5+ 1,8 = 53,6rp
C10XH1M Maccy OTJIMBKHM ¢ MAaCCOM JIMTHUKOBOM CUCTEMBI:
Mogy = Moy + My = 30,3 +53,6 = 839r

3.2  TexHosorus U3roToBJIEHUS KYJOHA

TexHo0rus U3rOTOBICHUS KYJIOHA COCTOUT U3:
Pa3zpabotka sckusa u 3D monenn
N3roroBieHne BOCKOBOM MOAEHN

Coznanue pe3nHoBOi npecc-(popmbl

[TomyyeHnne OTIMBKU

1

2

3

4

5. H3roromieHuME MOABECHOTO YIIIKA
6 OUHUIIHBIE OITEpaALUU

7 [TatuHMpoBaHne

8 CoOopka

1 Pa3paboTka 3ckmM3a COCTOMT W3 JABYX 4YacTei: CO3MaHMs KapaHIaITHOTO
sckuza u co3ganus 3D momenu B mporpamme SolidWorks Ilocnme co3manus
KapaHJAIIHOTO 3CKH3a (PUCYHOK 2) OH CKAHUPYETCS M BCTaBISIETCS B YEPTEX,
co3nanHbli B mporpamme SolidWorks u oOBoauTcs 1o KOHTYpY € MOMOIIBIO

nporpaMMHBIX CpCACTB. Ilocne »toro CO3JacTCA 3D JOKYMCHT W Ha HCTO

MIEPEHOCUTCSI TIOJTYICHHBIN YepTek. W yxe B 3TOM JoKyMeHTe co3aaeTcs 3D moaensb
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KyJoHa. KyloH MOxHO pa3nenuth Ha ABa sipyca (nBe 1miockoctu). Co3naroTcst ABe
MJIOCKOCTH M 3aT€M OTPE/ICTICHHBIC YaCTH BBIIABIUBAIOTCS Ha BEPXHEH MJIOCKOCTH, a
JpyTye Ha HIDKHEHN, U COSTUHSIOTCS MEXKITy COOOM.

Tpynoemkocts cocraBmiia 10 yacos.

(5T —

[ Capyerennelt
[ Cemenennel?
[P Copyrmeme: 1%

Cupytnannald
(3 Cepyrommedt
[ Copyrnennett

[ Copyemonneid

T Monens | Tpsssesie i | Hocheion

Pucynok 25— 3Dmonens kynona B nporpamme SolidWorks

2 V3rotoBaeHrne BOCKOBOM MOJIEIN

OcHoBHas paboTa 3aKjI04aeTcsl B BbIpE3aHUE U3 BOCKOBOTO OpyCKa, MOJIEb,
KOTOPYI0O B JallbHEWIIeM OyAeT OTAuBaThcsa W3 MeTaia. [Ipu HeoOXoaumocTw
MOKHO JT00aBUTh HEKOTOPBIE JI€TaIN, KOTOPbIE HE MOTYT OBITh Cpa3y M3rOTOBJIEHBI
U3 MEJIBHOTO OpyCcKa BOCKa.

JIJisi M3roTOBIEHUS MAHHOTO KyJOHAa OBUT BHIOpAaH BOCKOBOW OPYCOK CHHETO
nBeta Ferris. Xopoiio moaxoauT ajisi 00pabOTKH ¢ OMOIIBIO HOXA U B OTJIMYHUE OT
3€JICHOTO M IypIIypHOTO BOCKOB 00pa3zyeT CTPYKKy. OTOT BOCK HJIEaJeH IS
MOJIeNIeH CO CIIOKHOU KOH(UTYparueil u BRICTYNAIONUMHU YJIeMEHTaMHU.

TexHuueckne XxapakTepUCTUKH:
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Cwmsiraaercs mpu T=116 C.

p —0,0008r/Mm° ITOTHOCTH BOCKA

Pazmep - 90x90x35 mm.

Bec - 227 r.

Ot Opycka OTHWJIMBAETCS IUIOCKAsl IJIaCTMHA SMM C TOMOIIBIO HOXKOBKH.
Jlanee 3apaHee MOATOTOBJIEHHBIA ACKHU3 KyJoHAa B MaciuTabe 1:1 mpuxienBaercs C
NOMOILBIO JBYCTOPOHHETO CKOTYA Ha OTHWJICHHYIO IUIACTHHKY BOocka. C MOMOLIBIO
OopMalMHbl IJIACTUHA TMPOCBEPJIMBACTCS B TE€X MeECTax, IJle JIOJDKHBI OBbITh
BHYTPEHHHUE IyCTOTHL. 3aT€M C MOMOIIbIO PYYHOTO JIOO3MKA C MUJIKOW MO BOCKY
BBIPE3AIOTCSl CHayala BHYTPEHHHE YYAaCTKM M IOTOM BHEIIHHE (32 KOHTypoMm). C
MOMOIIbI0 HaXJAauHOM Oymaru win OopMamuMHbl 00padaThIBAIOTCS YYaCcTKH, TIe
OCTAJINCh cleAbl OT NMWIKU. M 3aTeM ynansroTcs JIMIIHUE Y4YacTKH 3aroTOBKH, C
MOMOIIbIO TEXHUYECKOTO IIMNaTessl A1 BOCKA, B BEPXHEM U HUXKHEM sIpycCe, YTOOBI
JIMHUY KYJIOHA IIUTA MOBEPX JPYTUX U MEePETEeKalld B pa3HbI€ TUIOCKOCTH.

bopmammnaa STRONG 204+102L

XapaKkTepUCTUKHU:

* JIlnanazon yactot BpaueHus: 0...35 000 (mmaBHOperynupyemasi);

* MoutHocTh ycTpoicTBa: 65 BT;

* [Tutanue ycrpoiictea: 220...250 B (50...60 I').

Jlnst  dukcaruu KamMHS WM3TOTABIMBAIOTCS TOHKHE IUIACTHHBI B (opMme
TpeyrojpHuKa (3MT.) U C MOMOIIbIO MHUHUATIOPHOW MasuyibHOM cTaHuuu ZD-927
IPUNAUBAIOTCS K 00paTHOM CTOPOHE BOCKOBOW MOJEIIH.

BockoBasi MOJenb W3rOTaBIMBAETCA C Y4YETOM YCAJKH MeETala, KoTopas
NOSIBJISIETCA TMPU  OXJIAXIACHUUM OT TEMIEpaTrypbl JIUThSd JI0 TEMIIepaTyphbl
OKpY’Karolenl cpeapl. YeM MEHbIIE yIeNbHbII BEC MeTalia, TeM OOJBUIYI0 YCAIKY
oH ma€T. J{ya nuTelHbIX JaTyHel oHa coctapnseT 1,4...2,2%

MunuaTiopHass TasuibHas craHius ZD-927 wumeer OJOK C peryasropom
TEMIEPATyphl, MOJACTABKY IMOJ MAsUIbHUK U MUKPOMNasUIbHUK. MIMeeT moTeHIuoMeTp

PEryJIUpPOBKY TEMIIEPATYPhl U KOHTPOJIbHYIO JIAMITy BKIFOUEHHUS MUTAHUS.
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Texanueckue XxapakTepUCTUKH:
IIntanue Oyoka nutanus: 220B
IIutanue nasnpHuKa: 12B
MomHOCTh nasiibHuKa: 8BT
PaGouas Temmepatypa: 50-370C

TpynoemkocTh 1aHHOM onepanuu: 16 yacos.

Pucynok 26 —I'otoBasi BocKOBasi MOJIENb

3 Co3nanue pe3nHoBoOM npecc-hopmbl

Pe3sunoBas npecc-popma HeoOXoAMMa MIPU CEPUITHOM MPOU3BOACTBE M3IETHS,
a Tak ke B ciy4ae Ae(eKToB mpHu OTiIuBKe m3aenus. Jis co3manust npecc-(hopMbl
ObUIM HUCIIOJIb30BAHBI KOMMAaYHJ KpeMHUM opranndeckuil «[lentOnact-710» mapka A
u katamsatop «[lenrta-18ID». Ilpecc-bopma OyaeT cocTosATh M3 NBYX MOIy(dOpM.
HwxHasa dYacTh MOJAEIM TOKPBIBAETCS IJIACTUIMHOM, M 3aTeéM JTOT CIIOH

BBIPAaBHHUBACTCA.
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SIS

Pucynox 27 —Mojienb MOKpbITas MIaCTHIMHOM

Mopenb nomemiaercs B OyMakKHYI0 OMOKY, CTEHKH KOTOPOH MOAEPKUBAIOTCS

IIJIaCTUJINHOM.

Pucynok 28 —Mogenb B camo1eTIbHON OTIOKE

KommayHn v katanuszaTop IOKHBI CMEIIMBATHCSA B mpornopuuu 25 k 1. s
aToi momydopMbl HeoOXoauMmMo 75MiI  KOMIayHAa ©  3MJ  KaTajau3aTopa,
cooTBeTcTBeHHO. KommayHjn U Karanu3aTtop CMEIIMBAIOTC MEXIy co0oil [0
MOJy4YeHHUsI OJHOPOJHOM MAacChl, YTOOBI KaTajau3aTOp paclpeneswics IO BCEMY
koMrayHay. Ilocie storo momydgopma 3aiMBaeTCsi KOMIIAYHIOM M BbDKHIAETCS

BpeMsi, HE0OOXOAMMOE JIJIs 3aTBep/ieBaHus KommnayHaa (okoJio 12 yacoB).
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Pucynox 29 —3anutas noydopma

[Tocne Toro xak momydopma 3aTBepeIa C MOJIETN YOUpaeTcsl MIACTUIINH, a B
pEe3UHE JENalTCs YKJIOHBI, ¢ TOMOIIBI0 pe3aka. Bropas omoka dopmupyercs c
MOMOIIBI0 TIacTUIIMHA. Jlanee HEoOXOoAMMO cleNaTh pa3AeUTeNbHBIA ciaoil. Jlms
3TOr0 MOJOWIET BOJAOOTTAIKMBAONIASA MponuTKa. HyKHO caenaTh HECKOJIBKO CIIOEB,
KX pa3 JI0KUIAACh BBICBIXaHUS MIPeabIayIero. [ BTopoi moaygopmbl HY)KHO
50mn kommayHjna M 2mia katanuzaTtopa. OHM CMeEIIMBAIOTCA MEXAy coOoH, u
MOJIy9eHHAs! CMeCh 3ayBaeTcs B monydopmy. HeoOxommmo cHOBa J0KIaThCS, KOTAa
dbopma 3arBepaeet. [locne 3arBepaeHus ABe MOIY(HOPMBI pa3beIUHSIOTCS, & MOJCIb

BBITAaCKHBACTCA.

Pucynok 30 —I'oToBas mosioBHHA mpecc-pOpMBI U MOJICITh
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TpyaoemkocTs: 24 yaca.

4 OT1nvBKa KyJIOHA [0 METOJY JIUThS 11O BHITUIABIISIEMBIM MOJEISIM.

[lepBpiM STanmom sBisieTcss cOOpKa e€lKu. BOCKOBYIO MOJENb COEAUHSAIOT C
HEHTPAIbHBIM CTOSIKOM YETHIPbMSI MUTATENIIMU C TTIOMOIIBI0O MUKPOTAsUIbHUKA. 3aTeM
MOJIYYEHHYIO «EJIOUKY» paclojaraloT B LIEHTpe ONoKU. B HameMm ciydaem oroka
uMmeet pazmepsl: nuamerp — 100 MM, Bbicota — 120 mm.

Jlanee HEOOXOAMMO MPUTOTOBUTH OTHEYNOPHYIO (OPMOBOYHYIO CMECh Ha
ocaoBe runca KERR CAST 2000 c conepxanuem kpuctobanura (Si02) ~ 40%. Jlis
Hame omoku  HeoOxoaumo okosno  1000rp  ¢opmomaccel. Ucxoms  u3
PEKOMEHIyeMOTO COOTHOIIICHHs BO/Ia/TIOPOIIOK, KoTopoe paBHO 38/100, HaM HY>KHO
380 mu Bomel. [Inst mpuroroBienust (OPMOBOYHOM CMECH B €MKOCTh CHayala
3aJIiBaeM BOJY, a 3aTEM yKe J00aBIsieM CyXyl0 (OpMOBOYHYIO CMECh. MeXaHUUECKH
nepemMeniBaeM cMech B TeueHue 3 MuHyT. [locne nepeMeninBanus e€ HEOOXOIUMO
MOJIBEPTHYTh BaKyyMHPOBAaHHUIO C MOMOIIBIO BUOpPOCTOJA B TedeHHE 1,5 MUHYTHI.
3aTeM cMech 3allMBAaeTCS B ONOKY M TaK K€ IMOJABEpraercs BaKyymMupoBaHuio 1,5
MuHyThl. Heobxomumo mnonokaaTh okojo 1 daca, KOrga CMECh IOJHOCTBIO
3aTBEPJIECET.

3aTeM HYXHO BBITONUTHh BOCK. [[1s 3TOro HyXHO MpOrpeTh NeYyb 10
temnepatypbl 140-150°C u 3arpy3uth onoky B nedb. Omnoka CTaBUTCS JTUTHUKOBOM
yaiie BHU3, 4TOOBI BOCK MOI' BbIT€Yb M3 ONOKHU B CIEHHUAIBHYIO €MKOCTh. Eciu
IpOoKaTuBaHUuE OyleT OCYLIECTBISATHCS B TOW K€ Me4YH, TO HEOOXOAMMO YIATHUTh

CMKOCTDb IJId 060pa BOCKa U MIPOJOJIKUTH IMPOKAJIMBAHUC.
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CAENaTs HABECKY NOPOWKA. OrmeprTs BOgLI. Beerpa pobasnate opMomMaccy CMewMBATE 3-3,5 MHHYTHI.
B BOAY-

i

Ocrapnres Ha 2 Yaca.

9 e
=
A >
Baxyymuposares 20 cexyng BoinwTe B ONORY.
NOCAE BCHMNANKA,

s )

v

e

Nporpers nevs go 149°C. CHATE OCHOBAHWE AHTHHKA. 3arpy3uTe B AEYb. MposecTH COOTRETCTEYIWMA
UMER BEBIRHTHHSA,

Pucynok 31 —Cxema npuroToBieHus: OPMOBOYHON CMECU

CrnenyoomuM 3TanoM SIBISETCS MPOKaIMBaHUE, KOTOPOE HEOOXOAUMO st
JY4YIIEro 3amnojaHeHus cMecu. lIpokairBaHue BBINOIHSAETCS MOCTENEHHO C Majlou
CKOPOCTbBIO, TaK KaK BBIJICTSIONMIMECS Mapbhl BOJbI MOTYT IMPUBECTH K BO3PACTAHHUIO
JABJICHUSI BHYTPU MOP (POPMBI BCIEACTBUE YETO MOTYT MOSBUTHCS TPEITUHBI. Pexknm
MPOKAJIMBAHUS 3aBUCUT OT COCTaBa (POPMOBOYHOW CMeECH, W pa3mepa Omoku. B
HallleM CJIydae MPOM3BOJUTENbL PEKOMEHAYET MOCTENEeHHbIM HarpeB a0 149°C u
BBLJICPKKY IpU 3TOM Temmeparype 2 vaca. 3areM HarpeB A0 371°C u BbIOEpKKY 2
yaca 1npu 3Toi temreparype. Ilocrenennsiii HarpeB 10 732°C u BeIAEPKKY 3 yaca, a

3aTeM TeMreparypa nonmxkaercs 10 380°C u BelnepxkuBaetcs 1 gac.

Tabnuua 1 — Hukisl npokanku
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JKeHckue KoJbIIA, My:kcKHe KoJIbLa,

(buIMrpaHb UK CI0XKHBIE Y30PHI, OoJiee MacCUBHBIC YKpAIICHUS,

482-538°C 371-482°C

B mocnennue 1-2 gaca TemriepaTypa J0KHA OBITh OTPETYJIMPOBAHA TAKKMM 00pPa30M, YTOOBI
OIIOKU BBIICPKUBAIIUCH IIPU COOTBETCTBYIOIEH TEMIIEPATYPE JIUThS.

6-4acoBOil IMKJI . 12-yacoBoi UK
8-yacoBoii UK

pa3mep onoxu (JIxB) 63x63 pasvep onoxu (JIxB) 89x100 mw pa3mep onoxu (JIxB) 100x200
MM MM

1 gac 149 °C 2 qaca 149 °C 2 yaca 149 °C

24ac 371 °C 24aca 371 °C 2yaca 371 °C

2 yaca 732 °C 3 yaca 732 °C 2 yaca 482°C

I wac npu Temneparype 1 yac npu TemnepaType JIUThA 4 yaca 732 °C

JIUThS

2 yaca Mpu TemIiepaType JIUThbs

Jlanee uAET HEMOCPENCTBEHHO cama 3aiuBKka Mertawia. HeoOxomumoe
KOJIMYECTBO MeTajljla OJIM)KEe K KOHIly MPOKAJIMBAaHUS OMOKH HArpeBalOT B JIPYrou
neuyn A0 TEeMIepaTypbl pa3iuBKH, Kotopas Bbiie Ha S50-200°C TemmnepaTypsl
IUTaBJICHUSI METaslia (3aBUCUT OT CIUIaBa M (POPMBI U3JEHS, a TAKXKE OT JUIMHBI TyTH
OT TUTJISA 10 (OPMBI), U 3IMBAIOT B MPOKAJICHHYIO OINOKY, KOTOpasl yCTaHOBJICHA B
BaKyyMHYyH0 MammuHy. [lox omokon co3maercs BakyyM, KOTOPBIM «BTATMBAET» 3a
co00H pacIUIaBI€HHbI METaJll Yyepe3 JUTHUKOBYIO CUCTEMY B MOJOCTh (popmbl. B
HallleM cliydae Temnepatypa pa3iuBku 950°C.

[Tocne 3anuBKK MeTasia JIeM, KOTJa OMOKa HEMHOTO OCTBIHET (3 MUHYTHI) U
C IOMOIIIBIO LIUIIIIOB OIYCKAOT B BEAPO C BOJOM ISl OXJIAXKICHUS.

3areM pa3Oupaercs OMoKa U yJauseTcs OCHOBHAs 4acTb (POPMOBOYHOM CMECH.
OcTaBuuiics TUIIC YAAISIOT BOAOCTPYHHONU 00pabOTKOM.

Jlanee OTIIMBKY OTIEISAIOT OT €JIKH C MOMOIIbIO JIOO3UKA WIJIH HOKOBKHU.

Tpynoemkocts cocraBmia: 11,8 gacos.
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Pucynok 32 —OtnuThlii KyJIOH

5 M3roroBsieHne NOJIBECHOTO YIIIKA.

JUIst M3rOTOBJIEHUS NOJIBECHOTO YIIKA JATYHHYIO IPOBOJIOKY AUAMETPOM 2MM
IPOKATHIBAIOT C MOMOIIBIO BaJIbIIOB Y€pe3 Py4ybH, MOCTENEHHO YMEHbINAs pa3Mep
pyubs. Ilocne 3TOro ¢ moMoIbO HallWJIBHUKA 3aTaYUBAIOT OJIMH KOHEI] IPOBOJIOKU U
OPOTATUBAIOT MPOBOJIOKY 4Yepe3 (QHIIbepy, CHOBAa IMOCTEIIEHHO YMEHbIIas pa3Mmep
oTBEpCTHs 10 1 MM.

Korma ™Mbl mosydusian HEOOXOAUMBIA TuaMeTp, OOMAaThIBaeM CIUPAJIBIO
IIPOBOJIOKY BOKpYT pureisd. M ¢ moMomibio JI003MKa pacuiIuBaeM C OJHOM CTOPOHBI
BUTKH MPOBOJIOKHU. B UTOre Yy HAaC MOMyYUTCS MHOKECTBO KOJIEIL.

bepeM 0o1HO KOJIBLO (YHIIKO) M MPOJIEBAEM €r0 4YEpe3 OTBEPCTUE B KYJIOHE U
coeauHsieM KOHIIBI BNpUThIK. C momoipio razoBoi ropenku GTP-NO1 u 6annona c
ra3oM CHamBaeM KOHIbI YIIKa Mexay cooOoi. Ilpu maiike ucnonb3yeM @uroc u
cepebpsubrit npurnoi [1Cp72.

MakcumanbHas Temrepatypa ¢akena cocraiser nopsaka 1300*C u
JIOCTUTAETCs YK€ B MEpBbIe CEKyHbI Hauana paboTel. [loaTomy 3Ta ropenka MoxeT
UCIIOJI30BAThCA JIaXkKe MpU paboTe ¢ HU3KOTEMIEPATYPHBIMU MPUMOSIMHU (MEIHBIMU
WJIU OJIOBSIHHBIMHU).

TpynoeMkocTh: 2 yaca
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6 OuHUIITHBIE OTIepaITuy.

OtnmuBka mnumdyercss u  oOpabaThiBaeTCsi C TOMOIIBI0  OOpMAIIIHHBI,
HaXnauyHoW Oymaru u Haaduieh. Mznenuio npupgaercs okoHuyaTenabHas (popma, u
yOHuparoTCs Kakue-1m00 HEPOBHOCTH.

[Tocrme Toro Kak W3AETUIO MPHUAAHA OKOHYATeNbHAas (opMma ero MmoMeniarT B
rajNToOBKY. ['adToBaHMe HYXHO /I OYMCTKH FOBEIHMPHBIX HU3JCTHI IMOCHe mpoliecca
auThsl. ["anToBka mpejactaBisieT coboi Oapa®aH, KOTOPBIM 3alONHEH MaleHbKUMHU
METATMYECKUMH WTOJKAaMH M BOJIOH ¢ MoromuM cpeactBoM. [Ipu Bpamiennn
OapabaHa MeETaJUIMYECKUE UTONKH HUIM(GYIOT U MOJUPYIOT H3JAETUS B CaMbIX
TPYAHOIOCTYIHBIX MecTax. [locie oOpaboTku u3Aenus B raJITOBKE, METAILI JIy4lle U
ObICTpee MOJTUPYETCH.

3areM wH3AENUE MOJUPYETCS C IMOMOIIBI0 CIEHHUAIBLHOTO MOJUPOBAIBLHOTO
CTaHKa, ¢ wucronb3oBaHueM macTtel ['OW. CMmbICT TOMMPOBAaHUS 3aKIIOYACTCS B
CHATHE TOHYAWIINX CJIOeB 00pabaThiBaeMOTO MaTepuala W MPHUAaHNe MOBEPXHOCTH
3epKajJbHOTO OJIecKa.

[Tocne monupoBaHue U3JEINE OMycKaeTcsa B eMKOCTh ¢ Oensunom (bP-2) s
OYHUCTKH U3JIENUS OT OCTATKOB IMOJMPOBAIBHOM MACThl U 00€3)KUPUBAHUSL.

TpynoeMkocTs: 4,584acoB

7 IlaTuHUpOBaHUE.

[latnHa — ecTecTBeHHas! WJIM UCKYCCTBEHHAs] MUHEpalibHas TJIEHKA (OKCUIHAsS
WIA OKCUIHO-COJIEBasi) 3€J€HOro, Oyporo WM CHHEro IBeTa, oOpasyromascs ¢
TEYEHHEM BpPEMEHHU MOJI BIUSHUEM BJIAXKHOCTH BO3AyXa JIMOO B pe3ynbTare CIel.
00paboTKM (MATUHUPOBAHKUSA) HA IPEIMETAX U3 MEJIU, OPOH3bI, JIATYHHU.

EcTtecTBeHHast WM MCKYCCTBEHHAsl MaTWHA BBINOJHAET (YHKIUIO 3aIIUTHO-
JEKOPaTUBHOTO TOKPBITUS, a Takxke co3aaer 3(dekt «crapuHs». lloutu Bce
HUCKYCCTBEHHbIC IUICHKM MEHEE€ IMpPOYHbI, TOHbLIE U OOJee MOPUCThI, YEM

ecTecTBEeHHas aTMocdepHasi maTUHA.
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JUIs TaTHHUPOBAHWS HAIETO W3JCIHS HCIIOJIB30BAJICS PACTBOP «CEPHOU
NIEYCHN», XUMHUecKas (opMylia KOTOpol Na,S. HeboJboe KOJIMYeCTBO «CepHOU
MICUYCHU» CMEIIUBACTCS C BOJOW M C TOMOIIBIO KUCTOYKU HM3/eusi 00padaThiBaeTCsl.
OT B3aUMOJIEHCTBHSI HOHOB CEpPhI C METAJUIOM Ha TIOBEPXHOCTH 00pa3yercst Cyabhua
Mean. DTa COJIb YEPHOTO IBETa, HEPAaCTBOPUMas B BOJIC U B Pa30aBIICHHBIX KUCIOTaX.
[TonmyuyuBIIascs TpU 3TOM IUICHKA IO XHUMHYECKOMY COCTABY IPUHIIMITAAIBHO
OTJIMYAFOTCS OT €CTECTBEHHBIX TTATHH, UMEET IITyXOW YSPHBIH IIBET.

[Tocne maTMHUpPOBaHMS BBICTYIAIONIME BETBU KyJIOHA MOJUPYHOTCA. Takum
00pa3oM, Ha HUX JIEJTACTCs aKIICHT.

TpynoemkocTs coctaBmia: 0,174aca

Pucynox 33 —H3nenue mociae maTHHAPOBAHUS

8 Coopka.
KoHeuHbIMU oleparusMu  SBJISIOTCS COOpKa H3JeHusS W JIEKOPHPOBAHHE.
KameHHast BcTaBka BCTaBJISICTCS Yepe3 JIMIEBYIO CTOPOHY KyJIOHa U (PUKCHpYETCS B

HEM C MOMOIIIbIO AMTOKCUAHOTO Kiiesi. CoOpaHHBIN KyJI0H MOABEIINBACTCS HAa Y€PHBIN
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LIHYP C 3aCTEXKOU. JleKOopupoBaHHE IIHYpPKa IMPOU3BOAUTCSA C IOMOLIBIO 30JI0TOU U
YEpHOIl aKpUJIOBOM KpPACKH, OHU CMEIIMBAIOTCS APYr C APYroM A0 MOJy4eHUs
OTTEHKa OJIM3KOT0 K OTTEHKY CaMOTO H3JACNHs. 3aTeM C MOMOIIBI0 CYXOH KHCTOUKH
KpacKa HAaHOCUTCS Ha IIHYPOK U TPANKON pacTUPAETCS BIOJb IIHYpKa.

Tpynoemkocts: 0,27 yacos.

OO6m1as Tpy10€MKOCTh BBITIOJTHEHUS U3JIeIus cocTaBiisieT 68,82 yaca.

3aKOHUYEHHOE U3/EJINE OKa3aHO B IPUJIOKEHUH A.

brina pazpaboTaHa TeXHOIOTHS U3TOTOBJICHUS KyJI0HA, OT 3CKU3a JJO TOTOBOTO
u3nenusi. JlaHHas TEXHOJIOTUSI HE TPYJIOEMKa M MOXET TMPUMEHSATHCS MpHU
MEJIKOCEpUITHOM TMPOW3BOACTBE W3ACIHM, a TakXKe WACAUIbHO TMOAXOIUT JJIs

FOBEJIMPHBIX U3JICIIUH.
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3AK/IIOYEHUE

bein pa3zpaboTaH ¥ M3rOTOBJIEH KYJIOH B CTWUJIE MOJEPH, U3 JIATYHU MapKHU
JIII16K4 ¢ xameHHO1 BCTaBKO# U3 rarara.

[TpousBeieHO 03HAKOMIICHHE C UCTOPUEH IOBEJIMPHOTO UCKYCCTBA U UCTOPHUEH
KYJIOHOB B 4aCTHOCTU. KpoMe 3Toro ObLIM pacCMOTPEHBI Pa3IMUHbIC BUJIbI KYJIOHOB.

[lepen wm3roToBleHWEM KyJiOHA OBUIO pa3pabOTaHO KOMITO3UIIMOHHOE
pemenue. BwriOpaHbl maTepuainbl NI U3TOTOBJEHHUS KYJIOHA: BCIIOMOTATENIbHBIC U
OCHOBHBIE.

beimn u3ydensl MaTepuanbl, BEIOpAHHBIE 71T CO3JaHUsI KyJIOHAa. A KOHKPETHO
COCTaB JIATyHH, €€ XUMHUUYECKHE U MEXaHUYECKHEe CBOMCTBA. A Tak)Ke CBOMCTBA KaMHS
raraT ¥ €ro UCTOpHsl.

B TexHOnOTMUYECKOI YacTH OMUCaH MPOIECC U3TOTOBJICHUS W3AENIHsI, KOTOPBIT
COCTOMT W3 CO3JaHUs MOJIeNIM, U3TOTOBJICHUS Tpecc-(hOpPMbI, MOJYYEHUH OTJIUBKH,

(bUHHUIITHON 00pabOTKH U COOPKU U3JIEIIHS.
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IMMPUJIOKEHMUE A —['oToBO€e u3aeiaue
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HNPUJIOKEHUE B —MapmpyrtHas kapra

TexHomorndeckas
oneparus, KpaTkoe

OITMCAHUEC MIporecca

O6opynoBaHue

HNucrpyment

Marepuan

Bpems Ha

orepamnunro, gyac

Paspabomxa sckuza
C nomo1iplo Kapasjaiia

CO31aCTCs 3CKU3 U3ACINA

Cron

Kapanpgami,

pe3uHKa,

JIuct A4

Co3zoanue 3D mooenu 6
SolidWorks
B mporpamme coszpaetcs

3D-Mozenpb u3nenus

IIporpamma

SolidWorks2016

Co3zoanue 80CKOBOI
3020MOBKU

C mnomoip J003MKa OT
LEJILHOTO OpycKa BOCKa
OTIHMJIMBAETCS BOCKOBAs
IJIaCTHHA U C MOMOIIBIO
no03uKa ¥ OOpMAaIIUHBI
BBIPE3aeTCs obmmit

KOHTYP U3AEInsA

Tucku, bopmammnaa

JIo63uK, muaKa mo

BOCKY

Bock Ferris

CUHHI

Hz2omoenenue 60cko6oil
Mooenu

K] MOJTyYUBILEHCS
3arOTOBKH  BBIPE3aeTCs
KYJIOH u

obOpabartbIBaeTCs

OopMammHOI

Bopmarvna,
nasuibHast

ZD-927

CTaHI A

Hab6op
TEXHUYECKUX

mmnaTesiei

BockoBas

3aroToBKa

14

H3zeomoenenue
pe3unosol npecc-
dopmul
Pacuer HEoOXOmaMMOTrO
KOJIMYECTBA KOMIIayHJa
U OTBEpAMTENS  JUIS
KKJI0W ToIyPOpPMBI, MX
CMEIIMBaHUE M 3ajIBKa
OIIOK [I0JIy4MBILEHCS

CMECBIO

ITanouka hist
CMEIINBAHUA,
MEpHBII

CTaKaH4YUK

Komnayun
KpEeMHHI
OpraHUYeCcKui
«IleaTDmact-
710», mapka A,
KaTajau3aTop
«ITenrta-18II»,
IJIACTUJIMH,

Oymara

24
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[Iponoipkenne npuitoxenus B

Ne | Texnomoruueckas O6opynoBanue WHCTpyMEHT Marepuan Bpewms Ha
omepanys, KpaTKoe OTIepaIuio, gac
omHCcaHMe mpoIiecca

6 Coopxka enxu [MasnpHast  cranuus | BockoBas Bock 0.25
C noMowpro masnpHuka | ZD-927 MOJIEIIb, OIIOKa
BOCKOBYIO MO/JIEITb
COCITUHSIFOT c
HEHTPAIEHBIM ~ CTOSKOM
1 pacroyiararoT B IEHTPE
OTIOKH

7 Tlpuecomoenenue BakyymHbIii Oroka, dopmoBoUHAs 0.17
¢opmosouno cmecu BHOPOCTOI cobpaHHast cMech KERR
PaccuutrsiBaercs emouka, maimouka | CAST 2000
HeoOxoanMoe JUIL  CMCUICHHS | BOJA
KOJIMYECTBO CMECH | CyXOW CMecH H
BOJIBI BOJIBI

8 3anusxa opmosounou | BakyymMHBIH Oroka, ITpurorosnennas | 1,1
cmecu BHOPOCTOI cobpaHHast (hopmoBoUHaS
CMecp  3anMBalOT B eJoYKa cMech
OTIOKYy, BaKyyMHPYIOT H
KJIYT 3aTBEPICBAHUS

9 Buimannusanue [eun wiaBwibHas | Omoka, EMKOCTh |— 2
MOOEIbHO20 60CKA GRAFICARBO (2| mns
IMocne  3arBepaesanus | xr, 1100°C) PacCIUIaBIEHHOIO
(hopMOBOUHON cMecH, U3 BOCKa
Hee BBITAIIMBACTCS
BOCK

10 | IIpokanusanue [Teun miaBwibHas | Ormoka 7
Omnoka npokanusaercs B | GRAFICARBO (2
COOTBETCTBUU ¢ | kr, 1100°C)

HEOOXOJIUMBIM  ITUKJIOM
MIPOKAIKH

11 | [Inasxa memanna Ileun IUTaBUILHAS | - Jlaryns JIIT16K4 | 0,5
Harpes wneoGxomumoro | GRAFICARBO (3
KOJM4ecTBO Mertamia ao | kr, 1100°C)

TeMIepaTypbl Pa3IUBKH
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[Iponoipkenne npuitoxenus B

Ne | TexHnomorndeckas O6opynoBaHue WHCTpyMEHT Marepuan Bpewms Ha
orneparus, KpaTkoe OTeparmio, yac
oIucaHue Tpolecca

12 | Jlumve Jluteiinast BakyymHas | Omoka PacnnaBnennsiii | 0.08
VYcranoBka omnoku B | mamuHa Kaya Cast crutas JII[16K4,
BaKYYMHYIO  JIUTHEBYIO IIUTIIIBI
MaliMHy W 3ajMBKa
pacruiaBIEHHOTO
MeTayia B OTIOKY

13 | Oxnaorcoenue - Omnoka ¢ 3amuTeiM | Benpo ¢ Bomoit | 0.1
Oxnax/JaeHne OIOKH B METaJIOM,

BeJlpe C BOAOU UG

14 | Yoanenue ¢hopmosounoii | - Omnoka Bona, otmuras | 0.25
cmecu eJIovKa
Paz6op OIIOKH u
ynajeHue GpOpMOBOYHOU
cMmecu

15 | Yoanenue numnuros Tucku HoxoBka OtuBKa 0.33
VYianeHue JMTHUKOB C
MOMOIIBIO0 HOKOBKH

16 | Ulnugposanue Bopmammna Hab6op nanduneit | Otnuka 4
Uznenuto NPUIACTCS
OKOH4YaTeNbHas (hopma ¢
MOMOIIBI0  OOPMAILUHEI
u Haguei

17 | Uzeomoenenue Baub1ipl, ¢unepsl, | Purens, mo63ux ITpoBomoka 1
HOO0BECHO20 YUKA THUCKH
IIpoBonoky
MPOKATHIBAIOT yepe3
BBl W JCNAIOT
KOJIBIIO

18 | Cnausanue noodeecnoco | rasoBas ropenka | - M[Cp72, ¢moc, | 1
yuKa GTP-NO1 0aJUIOH C ra3oM,

VYuiko poJIeBaeTCS HOJIBECHOE
yepe3 KYJIOH, " YIIKO
CriauBaeTcst
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OxoHyaHue npuiioxeHus B

Ne | TexHonorugeckas Ob6opynoBanue HuctpymeHT Martepuan Bpems Ha
oreparys, KpaTkoe oreparIo, yac
oIMcaHue nporecca

19 | I'anmosanue lNanroBka - OtiuBKa 0.25
C MOMOIIBIO | 3JIEKTPOMArHUTHAS
3JIEKTPOMArHUTHOM KT-185
TalTOBKH TPOM3BOAUTCS
npe/iBapuTeIbHas
HOJINPOBKA

20 | Honuposanue IonupoBanbHbIi [omupoBaneusiit | ITacta roy, | 0,33
IlonupoBaHue OTIUBKU | CTAHOK Kpyr 6en3un bP-2
Ha HOJIMPOBAILHOM
CTaHKC W  yZJaJCHHUE
OCTAaTKOB MaCThI

21 | Hamunuposanue - Kucrouka PactBop cepnoii | 0,085
[TaTnaMpOBaHKE MIEYCHN, BOJA
u3zenme pacTBOpoM
CEpHOH MeueHu

22 | Honuposanue IonupoBanbHbIi IMonupoBansubiii | M3nenue, macra | 0,085
C [OMOLIBIO | CTAHOK Kpyr rom
MOJINPOBAJIBHOTO CTaHKa
yIaJsAeTcsl 4acTh MaTHHA
Ha BBICTYHAOLINX
YJacTsIX KyJIOHa

21 | Cobopka uzoenus - - Wspenue, 0,17
B wuznenue BcTaBisieTcs KaMeHHast
KaMeHHast BCTaBKa, BCTaBKa,
¢uxcupyercs c HIHYPOK,

MOMOIIBIO  ATIOKCHIAHOTO SIOKCHTHBIH
Kiled W TpOJeBaeTcs KIIeH
MIHYPOK

22 | Hexopuposanue winypka | - Kucrouxka, [aypox, 0,1
C nmoMmomipio aKpHUIOBBIX TPSAIIOYKA aKpUIJIOBBIC
KpPacoK MPOKpaIINBaeTCs Kpacku
HIHYPOK (3070Tas "

yepHasi)
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