BBEJAEHUE

Ecunno Ecuxapa (pomuncs B 1943 1) u ero Mnagumit 6par CEa3u ABIAIOTCA YKe AeCATHIM MOKOIEHHEM
Ky3HEIIOB-OPY>KEHHHKOB B X ceMbe. O0a yUMInch U3rOTOBICHUIO Medel y cBoero aena KyHu-us, KoTopsblii
B HAuaJjle HallEero CTOJEThs! U3TOTOBIISUI MEUHU I MHOTHUX BUIHBIX SIIOHIIEB TOI'O BPEMEHH, BKIIHOUast
camoro umneparopa SAnonuu. Oten Ecunmo Taxske 3aHUMancs M3roToBIEHHEM Meueil, Ho mocJie BOMHEL,
KaK 4acTh TaK HA3bIBAEMOI'0O “NMOTEPSHHOIO MOKOJEHUSI” OCTABUII 3TO PEMECIIO, U 3aHSJICS OpraHu3aluen
MeTaJLTyprudeckux 3aBofoB. Ecunno u Cénsu paboTanu BMecTe 10 Tex Hop, noka CEn3u He OTKphUI B 1975
rofy cobcTBeHHyI0 MacTepekyro. Cei Ecunno, Ecukansy, nauan paborars ¢ otiiom B 1986 romy u HageeTcs
CTaTh CJIEIYIOIIUM ITOKOJIEHUEM Ky3HELIOB-OPYKEHHHUKOB B 3TOI CEMbE.

[Ton06HO MHOTMM peMecIeHHHKaM B SIIOHUH, MacTepckas y ECHHI0 MpUMBIKAeT K ero KujIoMy 10My

U pacrioyiaraercs B rycToHacesaeHHOM paiioHe Kaiycuka Ha ceBepe Tokno — crapeiiieil yacti ropoza.
Ecunno u Cénsu B HacTosIIee BpeMsl ABIAIOTCSA €MHCTBEHHBIMH Ky3HELAMH-0PY/KEHHHKAMH, KOTOPBIM
pasperieHo paborars B npenenax Tokno. M3 yBakeHUsI K CBOUM COCENISIM OHU OIPAaHUYUBAIOT BPEMsI KOBKH
Meueil ¢ AeBATH YacoB yTpa J10 MATH YaCOB Beuepa Mo OyaHsAM.



KY3HEL-OPYKEMHUK U CBA3AHHBIE C HUM MACTEPA

[Tpu M3roTOBIEHUHU Meya, Ky3HEH-OPYKEHHHUK OOBIYHO CaM BBINIOJHSAET BECh KOMIUIEKC OpPraHU3alMOHHBIX
pabot. OH noiy4aeT 3aKa3 OT KJIMEHTAa U HAOUpPaeT MOMOIIHUKOB, YTOObI BBIMOIHUTH 3Ty padory. OObIuHO,
MIOCIIE TOTO, KaK Ky3HEI[ U3rOTAaBIMBAET MEU U BBHIIIOJIHSET IPOMEKYTOUHYIO ITOJTUPOBKY JI€3BUS, OH OTAAET MeY
MacTepy-IOJIMPOBIIMKY, KOTOPBIHA MONUpPYET Je3BUe A0 NosBICHUs xamon . [locne 3Toro ne3sue nepenaercs
U3TOTOBUTEIIO XaOaKu, KOTOPBIi, B CBOIO OYepe/ib, IEPEAAET Je3BUE MacTepy 0 U3TOTOBJICHUIO HOXeH. Korna
Meu MOJTHOCTBIO TOTOB, €T0 CHOBA MEpeIaeTCs MacTepy-MOIMPOBILUKY IS 3aBepIuaroiiel monuposku. [Tocne
3TOT0 MeY BO3BpalllaeTcs Ky3HEIly, KOTOpPbIi OCMaTpUBaeT Jie3BHE, MOJNMCHIBAECT €r0 U MepeaacT HOBOMY
BJajenbly. B TeueHune 3Toro npouecca, He BO3HUKAeT HEOOXOAUMOCTH OOBICHATh KaKJJOMYy MacTepy 4TO OH
JIOJDKEH JieNlaTh, TaK Kak MacTepa OOBIYHO 3HAKOMBI ¢ pabOoTON APYT Ipyra U 3HAIOT, YTO OT HUX OXKHUJACTCH.

Bce macTepa paGoTaloT HEMOCPEACTBEHHO ¢ ECMHIO M, KaK M OH, SABISIOTCS YacThIO HOBOTO IOKOJNEHHUS
MacTepoB I10 U3TOTOBICHHIO MeUeii, KoTopoe chopMupoBasiocs B SAmoHUH MOCie OKOHYaHHs BTOpoii MupoBoit
BoitHbL. M3rotoButens HoxkeH (scabbard) Kasyroku Takasma 3HaeT EcuH10 0kos10 BaaaTh €T U U3TOTOBJISAET
HOKHBI [ Medelt ECHHII0 ¢ caMoro Hayana ero Kapbephbl.

[TonupoBka HOBOroO Meya 3aHUMAET 3HAYUTEIBHOE BPEMS - OT OJHOM 10 ABYX Helenb. Ha yciyru u3BecTHbIX
MacCTEePOB MOJTUPOBKH UMEETCS OOJIBIIION CIIPOC, TOITOMY CITUCKH OYEPEAHOCTH 3aKa30B Y HUX OYCHb JITTHHHBIE.
BOJBIIMHCTBO TIONUPOBANBHEIX paboT ais Ecuuno BbmonHeno sxuBymumu B Tokuo mactepamu OKHCaTo
®ymsucupo, Taxycu Cacaku 1 Hobyaku Caro. @ym3ucupo, 1o copaM EcuHI0, MoXkeT OBITh €MHCTBEHHBIIH
MacTep MOJUPOBKHU B SIMOHHMH, UCCIEAYIOMNUNA MEUU HAYYHBIM CIIOCOOOM; OH - TaKXKe OMBITHBIN (oTorpad
neTaneit ne3Bus Meva. EcuHIo ocobeHHO HpaBuThes pabota Dym3ucUpo, HOTOMY YTO OH MOXKET JOOHTHCS
OYeHb YETKOTO U SPKOTO XaMOH W TPEBOCXOJHOTO KAyecTBa MOBEPXHOCTH JIE3BHA. ECHHIO 4acTo MOXKeT
TOYHO OIPENETUTh KaKOW CTHIIb TMOJIUPOBKU HCIIONB30BAJICS MO BUIY 03uXaod, APKOCTH XAMOH ¥ IPYTHM
ocobennocTam ne3sus. Korna dyasucupo u apyrue Mactepa IONTMPOBKU 3aHATHI, ECHHIO TOroBapuBaeTcs ¢
OJIHMM M3 HECKOJIbKUX YUeHUKOB Dyn3ucupo.

JIns M3roTOBNEHNs Xabaku, CHelNaNbHON KIMHOBUIHONW BTYIKU s yIep:KaHHs Meda B HOXKHAX, EcuHIo
obparmaercs k Hobyo Acan n Xupocu Musmsuma. Ecunno Heckonpko neT paboTan ¢ oTHoM MUsisuMel,
¥ Hayall MOJb30BaThCs YCIYraMH ChIHA MOCHE TOTO, KaK TOT OTKPBUI COOCTBEHHYIO MacTepcKylo. Ecunmo
BOCXHMIIAETCS paboTON MUSA3UMBI TT0 TOYHOCTH U3TOTOBIEHUS xabaku, ero ¢opme u oraenke. [Ipu 3akase
Ecuno ykaseiBaeT TONBKO THII XaOaKi U MaTepHall I U3TOTOBIEHNS, a I[BET U JEKOPATUBHOE HCIIOTHEHUE
OCTaBIIIET HA YCMOTpPEHUE MacTepa Musi3uma.



OBYYEHMUE HOBBIX KY3HEIIOB

B Slmonuu 10 cux MOp MMEETCsl TOJIBKO OAMH CHOCO0 OBIAJETh MCKYCCTBOM M3TOTOBJICHMS Meueil — CTaTh
YUYEHUKOM MacTepa-opy>KeHHHUKa. DTO OTHOCUTHCS TAKXKe K UCKYCCTBY MOJIMPOBKH, U3TOTOBICHUIO XaOaKu,
BBIPE3aHUI0 HOXKEH I Meya, KaK HeOOXOJUMO 3TO M JUUIsl MHOTUX TPAJULUOHHBIX peMmecen B SImoHuM OT
Kabyxu o pa3z6uBku caga. Ho Bce 3TH peMecia UCIIBITHIBAIOT BIMSHUE COBPEMEHHOTO pa3BuTHs SAnonun. Y
MOJIOZIBIX JIFOIU €CTh CBOM TPeOOBaHUS K 00pa30BaHUIO, KOTOPBIE JOKHBI OBITH BBIITOJHEHBI, H, BO3MOXHO,
HE3aBUCUMOCTh, KOTOPas MPOSBISIETCS Y HUX paHbLIe, YeM 3TO IPOUCXOIMIIO y CTapIInX nokoieHuit. Ho moka
B SIMOHMU cOXpaHseTcs MHTEepEeC K TPAIUIMOHHBIX PeMeciIaM M UMEIOTCS CTaHIapThl (OpMBbI, KauyecTBa, U
METOMKHU U3TOTOBJICHHSI CUCTEMa YUYeHUYeCcTBa He ucue3HeT. Kpanudukamus, tpeOyemast Ui 3TUX pemecel,
HE TaK MPOCTa, YTOObI OBITH U3YYEHHOU HEOPEKHO, O€3 MOTHON OT/Aauu.

CTyIIeHTBI, JKCJIaromue CTtarb YUYCHUKaMU ECI/IHI[O, CHayaja OIJIAYMBAIOT CBOM BH3UT U 66C€I[y C HHUM.
HCKOTOpBIM W3 HUX IO ICCTHAAUATDb UJIM CCMHAAIATh JICT HCKOTOPBIM OKOJIO TPUALIATH. ECPIHI[O G,Z[HHCTBGHHLIP'I
pemiacT MPUHATH UX WKW HCT. Baxno He TO, KaK OHH BBIITIAAAT WJIHN KaKOC UMCIOT 06p330BaHI/I€, a To, 4TO
ECI/IH,ZLO JAOJDKCH IMOYYBCTBOBATH UX MPCAAHHOCTD, BBIACPIKKY U TAJIAHT.

PelieHne OTHOCHTENLHO YYeHHYECTBA He IPUHUMAETCs 00eUMH CTOpoHaMH HeoOxymanHo. CTyeHTs! Ecunno
JIOJKHBI )KUTh C HUM KaK 4acTh €r0 CEMbU. 3@ HECKOJIBKO JIET OHU Y3HAIOT BCE OCHOBHBIE HABBIKU U3TOTOBJICHMUS
Meua. B oOMeH oHU MosTydaroT KOMHATY, IMTaHHE U MaJIEHbKYIO CTUIEH M0 (0Kkoso 300 1oyuiapoB B MeCsII).
IIpu 5TOM OHH U 00y4aIOTCs U pabOTAIOT Kak TIOMONIHUKY ECHHIIO mecTh Hell B Helemo.

IlepBas 3aaua CTyI€HTa COCTOUT B TOM, YTOOBI APOOUTH APEBECHBIN yroib, KOTOPBIA OyAeT MOAICPKHUBATH
’&ap B Ky3HeuHOM ropse. [locie sToro, oH oOyyaercs CIUTIOMIMBATh U pa30MBaTh HA KyCOUYKH 0COOYIO CTallb
- mamaxaeaus, U3 KOTOpoi Oy/ieT U3rOTOBJICH MeU. 3aTeM 0CBanuBaeT HJIEMEHTAPHbBIC METO/bI KOBKU U YUUTCS
U3TOTOBJIATh U NIPUBAPUBATL PYKOATH Ul YAEPKAHUSA CTAJIILHOM 3arOTOBKHU B ropsuux ynuix. IlocreneHHo
YYEHHUK y3HAET, KaK CBOPAuUMBATh U CKOBBIBATH PA3IUYHbIC COPTA CTajly, KaK U3rOTABJIMBATH 3arOTOBKU IS
Meuel ¥ pemars Apyriue OCHOBHBIE 3a7a4i. BONBITMHCTBO 3THX HABBIKOB M3y4aeTCs MPUOIM3UTEIBHO 33 OIUH
I'OJ1 ¥ COBEpLICHCTBYETCS €111 3a TpU. M3yuenue saxu-upa (3aKkaika pesxylieid KpOMKHA HarpeBOM U OXJIAXKIEHUEM )
MPEIoIaraeT OCBOCHUE OYEHb CJI0KHOTO KOHTPOJIS HaJl 3TUM IPOIIECCOM M MOXKET NOTpeOOoBaTh eIlie JBa TN
Tpu roja npaktuku. Kak npenonasarens, Ecuno nonaraer, 4to ckopocTh HPOABUKEHHUS CTYIEHTOB OT OJHOTO
sTana o0y4eHHus K IpyroMy JOJKHA ONPEACIATHCA B COOTBETCTBUU C UX COOCTBEHHBIMH CIIOCOOHOCTIMU. B
9TOM OTJIMYHUE €r0 OT IPYIMX MACTEPOB, CTYACHTBI KOTOPBIX IIEPBBIM I0OJ 3aHUMAThCs TOIBKO ITOATOTOBKOMN
YIS M U3y4aroT paboTy MOJIOTOM U OOpallieHue ¢ Ky3HEYHBIM TOPHOM CJIEIYIOLIIe TPH roJa.

TaxuM 06pa3oM, JOIKHO MPOMTH MATH-IIECTh JeT TPeXKJe, YeM CTYAeHThl ECHHI0 CMOryT clenaTh CBOM
NEPBbI MeY OT Hadaja M J0 KOHUA. M XOTs OHM MOTYT M3rOTOBIATH MajieHbKHE JIe3BUs I kogatana
JUTMHON pexyIieil KpOMKU MeHee 4eM 6 JI0MMOB y)Ke Ha TPETbeM rojy oOy4eHus, IPaBUTEILCTBO TPEOyeT,
4TO0OBI BCE KY3HELBI-OPYKEHHUKHU MPOILIH MATUIETHEE 00yUYeHue, Mpexe, ueM OyaeT uM OyaeT Mo3BOJICHO
MOJTYYHTh JIMIEH3UIO, YTO JeNIaeT OECCMBICICHHBIM MPEXKIEBPEMEHHOE U3TOTOBICHHE O0Jiee IMHHBIX Meuei
(Ecunio kaxeTcst, 4TO O4eHb OJAPEHHbIH CTYJEHT MOT Obl TIOMYYHUTD JUIEH3HMI0 U MEHee YeM 3a JBa Toia,
eciu ObI 1eJ10 OBLIO TOJNBKO B KBATU(UKAIIUN).



ECI/IH,Z[O HHOI'la UCITOJIb3YCT HCCKOJILKO
IMOMOIIHUKOB IIPHU KOBKC JIC3BUS.

OxoHuMB yueOy M MOJYYMB JIMIEH3MIO CTYIEHThl ECHMHIO MOTryT paboTaTh KaK HE3aBHCHUMbIE MacTepa-
OpYKeHHUKHU. XOTsl OHH CUUTAIOTCS TETEPh JOCTATOYHO KOMIIETEHTHBIMU CIIEIIMATUCTAMU, HO U3-3a TOTO, YTO
MIPABUTEJILCTBO OIPAHMYMBAET KOJMUYECTBO M3TOTOBICHHBIX UMM JUIMHHBIX MeYel 10 IByX B MECSI] IpOIeT
HE MEHee JICCATH JIeT MPEkK/e, YeM OHU CMOTYT 00ecrednTh cebe 01aroyCTpoeHHYIO JKU3Hb. J{J1s momouu B
(dhopMUPOBaHUY UX PEMYyTAIUU KaK MacTepoB MpoBoautcs exeronanoe copesHoBanne NBTHK (Nihon Bijutsu
Token Hozon Kyokai). TpeGyercsi ceMb 1t BOCeMb JIET HaNpsKeHHON paboThl, YTOOBI HAYYUTHCS H3TOTOBIIATh
JIe3BUs, YAOBJIETBOPSIOUINE TPEOOBAaHUAM TUX copeBHOBaHUI. Ho He mMeeTcss HMKAaKoro aApyroro crocoda
obpectu mpusHaHue B SMOHUM, KpOME KaK IOJIyuYeHHE MpH3a Ha 3TUX COPEBHOBAHUAX. Bpydaercs TONbKO
TPHUILATh MIPU30B U HArpaJl €KErogHo, KOHKYpEHIIUs OUeHb JKECTKasi, HO, HECOMHEHHO, MHOTHE MPEKpacHbIE
JIe3BUS HE TOJIyYaloT MPU30B 110 MPUYUHAM, CBSI3aHHBIM OOJIBIIE C MOJUTUKOW M SKOHOMHUKON MUpa MeYei,
4yeM ¢ MpodeccroHaIbHBIM MaCTEPCTBOM.

BonpIIMHCTBO KOJLIEKIIMOHEPOB B SoHMM BocnpuHUMaeT pesyisrarsl copeBHOBaHMi NBTHK kak onenky
MacTepcTBa TOTO MM WHOTO Ky3Hella U, COOTBETCTBEHHO, CTOMMOCTH €ro padoThl. M XOTs camble peKpacHbIe
HOBBIE MEYHM HHUKOIJIA He ObIBAIOT CTOJb JKE€ IICHHBI, KAK BBICOKOKAYeCTBEHHBIE CTAPUHHBIC, IIEHbI Ha pabOThHI
KUBYLIETO “HAI[MOHAJIBLHOTO COKPOBHIA~ MOTYT, IO KpallHEHl Mepe, KOHKYpUpPOBaTh C IICHAMHU Ha HOBBIE
pockomHble aproMoOmn. Ecin Opars NpuMepHYI0 CTOMMOCTh MEUeH, TO JIe3BHe Ky3Hela YPOBHS MYKaHca
(To ecTh Ky3Hena moOeMBIIEr0 Ha YIOMSHYTHIX COPEBHOBAHMAX) CTOUT TOJOBUHY TEX JCHET, YTO IJIaTAT
3a JIe3BHE KHMBYILErO ‘‘HAIIMOHAJIHHOTO COKPOBHMINA”, JIE3BHE Ky3HEIla M3 NEepBOM HecATKU mobenuTeneit
COpPEBHOBAHMM CTOUT JINLIb YETBEPTH OT 3TOM CYyMMBI, a JIE3BUS APYTUX IPU3EPOB TOJIBKO IECATYIO 10JII0 WIH
MEHBIIE.



PA3SBUBAIOLLUMECA TPAOULIUA

I'maBHOE M3 yclI0BUil, KOTOPOE MO3BOJISAET HA3BATh M€Y “XOPOIINMM’, OCHOBBIBAETCS HA TPAJULMOHHON pOIH
Meuya Kak 00eBoro opyxus. Meu a0mxkeH ObITh NPAKTHYHBIM U (YHKLIMOHATIBHBIM, YTO O3HAYaeT, YTO OH
JIOIKEH OBITH XOPOILIO COATAHCHPOBAHHBIM M OCTPLIM. ECHHIO HCHBITBIBAT CBOM MEUH HA UX PAa3Pe3arolLyo
CIOCOOHOCTD, M OH TIOJIaraeT, YTO HUKAKOM MacTep-opyKeHHUK He MOXKET B IOJIHOW Mepe UCIOIb30BaTh CBOE
pemecio 6e3 MOHMMaHUs, KaK Me4 UCIIOJIb3yETCsl B CPAKEHUH.

B Hamm 1HHM HOBBIE MEYM XPAHATCS B IPOCTBIX JEPEBAHHBIX HOXKHAX — cupa-a3as. HemaBHo, HEKOTOpBIE
KOJIJIEKLIMOHEPB! CTalX 3aKa3blBaTb TPAAULMOHHBIC IIOJHBIE KOMIUIEKTBI OIPABKU — KOCUpPAd Ul CBOUX
Mmeueil. Kocupas cocToMT M3 MOKPBITHIX JIAKOM JIEPEBSHHBIX HOXKEH, OOCpHYTOW M OIUIETEHHOH PYKOATH,
rap/bl, JEKOPAaTUBHOM METAJUIMYECKOH (QYpPHUTYpHI M, HMHOTNA, HEOOJBIIUX JOMOJHHUTEIbHBIX JIE3BUI
U MHCTPYMEHTOB. U eciu mpocThie JepeBsSHHbIE HOXXHBI OyIyT CTOMTh BCETO HECKOJIIBKO COTEH JOJUIAPOB,
TO CTOMMOCTb paboT MO yCTAHOBKE IMOJHOTO KOMIUIEKTAa MacT€pOM BBICOKOH KBaNMM(UKALIUH MOXKET JIETKO
MPEBBICUTH IIECTh THICSAY A0iapoB. Cripoc Ha KOCHUpPa’ — OTYACTH MpHU3HAK OorarcTBa SIMOHMU, HO TaKKe
[I0Ka3areilb TOro, YTO CEPhe3HbIE KOJUIEKIIMOHEPhI HAYaIu IPU3HABATh JIE3BUs, CACIIaHHbIE CETOJHS.

Hanuune kocupas HakJIaJbpIBaeT HEKOTOPbIe OrpaHndeHus Ha opmy se3Bus. Hanpumep, ne3Bue, Ha KOTOpoe
OyZleT OCYLIECTBIISATHCS IOJIHAS YCTAaHOBKAa B OTJIMYME OT JIE3BHs, NPEAHA3HAYEHHOTO IJIsl XpaHEHHs B
JIepEBSIHHBIX HOXKHAX, TOJKHO UMETh HEOOJIBIION XBOCTOBUK, YTOOBI OIUIETEHHAsI PYKOSATh YI0OOHO cujena B
pyke. Jle3Bue 11 MOTHOHN yCTaHOBKU MOXKET MOTPEOOBATHCS cleNIaTh O0sIee Y3KUM WM JIETKUM B COOTBETCTBUU
C HUCIOJB3YEMBIM KOCUPAd. YBEIMYMBAIOUIMIACS CIIPOC HA KOCHPad OyJeT BO3MOXKHO BIIHATH Ha yay4lleHHE
Meuel, Tak Kak TpeOOBaHHUs, KOTOPbIE MPEIbSBISACT MMOJIHAS YCTAaHOBKA K JIE3BUIO, HEM30EKHO BBIHYKIACT
MacTepOB-OPYKEHHUKOB MCIIOJIb30BaTh JOMOJHUTEIbHbBIE UIEH U CTapaHue B CBOMX paborax. B HacTosIee
BpeMsl, KaK/Iblii T IS By X HJIM TpeX J1e3Buil Ecunio ucnonb3yercs nonuas ycranoBka. OCTajbHbIE T€3BUs
pa3MeIarTCs B CUpa-a3asl.

OnHMM U3 HPOAYKTOB JBONIOLUH, KOTOPBIA Jal MacTepaM-oOpy:KeHHHKaM MOmoOHBIM Ecuumo Gombiree
KOJIMYECTBO CBOOO/IBI TBOPYECTBA — YMEHBIIICHUE KOJTMYECTBA TAK HA3bIBAEMBIX “IIKOJI M3TOTOBJICHHUS MEUCH.
B npounuiom, B paznuyHbIX 4acTAX SANOHHMM MMENCS IOCTYI K Pa3jiM4HbIM pyAaM, CTAJIAM U JPEBECHOMY
YO0, U METOJIbI U3TOTOBJICHHS XOPOILIUX Meueil, n300peTeHHbIE MECTHBIMU Ky3HELaMH, OCHOBBIBAJIMCH Ha
JOCTYMHBIX UM Marepuanax. C UMEIonencss CBA3bI0 MEKIY 007acTIMH, TaJaHTIMBBIN Ky3HEl ¢ CUIbHOMN
VH/IMBUYaIbHOCTBIO MOT' OKa3bIBaTh 3HAUUTENILHOE BIMSHME HA ATH 0o0nacTu. BripaGoTaHHBIA CTHIB U
METO/IbI MepeaBauCh YUSHUKAM, CO3/1aBasi TAaKUM OOpa30M IIKOJIBI M3TOTOBJICHUSI MeYel, OTINYaroIuecs
Apyr OT Apyra pa3jJn4HbIMU METOJAMU KOBKH, THUIIOM HCIIOJb3yEMOM CTalld, BUJAOM XaMOH U Tak Jajee.
Buauane, korga EcHHIO cTanm caMOCTOATENbHBIM Ky3HEIOM, OH HCIONb30Bajl METOMbI, KOTOphIE y3HAT OT
coero niena Kynu-u. CerofgHs oH MOXET MO3BOJIUTh ce0e NCIOIb30BaTh JYUILIYO CTallb U IPEBECHBIN yroJb;
U HE JIOJDKEH, KaK B MPOILIOM, OOPOTHCS MU “HAHYUTCA C JAOCTYIMHBIMH MaTepuaiaMu IJIs TOTO, YTOObI
M3TOTOBUTH XOPOILIEE JIE3BUE. ITO A0 EMY JIOTIOTHUTEIIBHYIO cBOOO/LY, 1 TIOMOIJIO Pa3BUBATHCS KaK MacTepy
BHE TeX PaMOK, KOTOpbIe ObLIM y HEro B MOJIOAOCTH. Ecuuo nponomkaer paborars B TpaauIuu BuassH, HO
UCTIONIB3Ysl OCHOBBI OH MOKET CO3/1aBaTh JIE3BUSA, KOTOPBIE SBISIOTCS €ro COOCTBEHHBIMH MHTEPIPETALUIMU
3TOMN TpaguLIUH.

Pa6otsl Ecunyo u C&n3u MO3BOJIAIOT HAMISAAHO MPOCIEIUTh Pa3HbIe PEIeHHs 3TOT0 BOIpPOca. XOTs OHU U
pabotanu BMecte 10 1975 roxa, ceroHst CTUIM U3TOTOBJICHUS UMH KOPOTKUX MEYel 3aMETHO Pa3IndyaroTCs:



JIC3BUA Cé,[[SI/I - IIUPOKHU U TOHKH, B TO BPEM:, KaK JIC3BUA ECI/IH,I[O cranu Oonee Y3KUMHU U 0oJiee TOJICTHIMU.
TouHo Tak xe CTYACHTDI ECI/IHI[O n Cé,Z[SI/I B TCUCHHNU HCCKOJIBKHX JICT ITOCJIC CBOCTO YUCHHNYCCTBA ACIa0OT MCYH
B CTHJIC CBOUX npenonaBaTeneﬁ, HO ITOCJIC TOI'O0 KaK OHHU CTaHYT bonee YBEPCHHBIMU U CaAMOCTOATCIIbHBIMHA
TCXHHUKA MOXCT MCHATBHCA.

[Toxynarenu Takke OKa3bIBaIOT BIMSHNUE HA BUJI TPOU3BOJUMBIX CcerofHs Medei. [Ipunu3urensHo nonoBuHa
nokynaresieii ECHHI0 IpH 3aKa3e yKa3bIBaeT TONBKO JIMHY JI€3BHUs U OCTABIAET BCE OCTANLHBIE PENICHUS 32
HuM. OcTanbHas OJ0BUHA ONPE/C/IACT MOYTH BCE: THII XaMOH, KPUBU3HY JIC3BUS, JUTHHY H Ja)Ke THII IC3BHSL.
Ha [HSX TOProBbIii areHT MOoKeNnan KyuTh GOIbIIMHCTBO Ne3Buii Ecunno. Ecunno npeanoynraer npoaasars
cBOM paboTHI yepe3 areHTOB, MOTOMY YTO OH HE JIFOOUT CHOPHUTH OTHOCHUTENIBHO IEHBI MM BOJHOBATHCS
OTHOCHUTEIIbHO M3MEHEHMs XelaHui y mokymnatens. [Ipomaxa uyepe3 TpeTbe JMLO TaKXKe MO3BOJSET €My
TpaTuTh 0OJbIIE BpEMEHH Ha paboTy.

Bo MHOTMX OTHOIIEHHSX EcHHIO ABIseTcs oOpasloM TOro, Kak M3MeHMIcs Mup Medeil B SImonuu. On
NPUBETIIUB U TOCTEPUUMEH, OOIIUTENCH, CAMOYBEPEH U TOTOB MPOOOBATh MOYTU BCE - OT M3TOTOBJICHUS
Mojeneil kopabieit 10 MITOTHUIIKOTO MJIM TOHYAPHOTO Jejia (OH YCTaHOBHII IeUb /715l 0OKUTa M CYLIKH B CBOSH
Mactepckoif). OH MOXeT MoJy4aTh MPAaKTHUECKU JII000M XaMOH, KOTOPBIN TpeOyeTcs, paBHO KakK U JIOOYIO
¢dbopMy Meya U MHOTO SKCIIEPUMEHTHUPYET C Pa3IMYHBIMU TUIIAMU CTAJIH U Pa3IMYHBIMU 3aMbICIIAMHU.



MACTEPCKAS ECUHI0O

Haubonee BakHBIM TpeGOBaHUEM, MPEABIBISEMBIM K MAaCTEPCKOM Ky3HELA-OpYKEHHHUKA SBISETCS TO, YTO
OHAa JIOJDKHA BBIJCPKHUBATH OYEHb CUJIbHBIH Xkap. 1oy 1omkeH ObITh CyXoi, YTOOBI HCKIIIOUUTE OXJIAXK/ICHUE
KaMEHHOT'0 YIUIsSI HcIlapeHueM oT nosna. CaMo CTpOeHUE TaKkKe JOKHO OBITh OTHEYHOPHBIM, YTO OOBSICHSET,
noyeMy GONBIIMHCTBO KY3HEIOB CErofHs CTPOMT CBOU MACTePCKHUE U3 allOMHHHUS M CTalu. Ecuno, onHako,
[IPEANOYUTACT TPAJAULUOHHBIN SMOHCKUN MTPOEKT, UCIOJB3Ysl YEPEIUUHYIO0 KPOBIIIO, JEPEBSIHHBIN KapKac U
TsDKeJble OajiKu, BHITECAHHBIC M3 IENIBIX CTBOJIOB JCPEBHEB. 3a MATHAIATH JIET €ro MacTepckas TpH pasa
CUJIBHO IIOCTpajaia OT OTHs, HO OH KaK/IbIi pa3 BOCCTAHABIIMBAIl €€ B TOM XK€ BUJIE.

Macrepckas Ecuno npesncrapiser co6oit 0Hy GONbIIYIO KOMHATY JTHHOI 25 GyTOB (0KOMIO 7,5 METPOB) 1
mmpuHoit 15 ¢yToB (okomno 4,5 meTpoB). CTeHbl HOKPBITHI MITYKaTypPKOH, a IOTOJIOK UMEET BBICOTY MOYTH 15
¢yToB. I'pybas KOBKa IPOMCXOIUT OKOJIO FTOPHA, pa3Mephbl KOTOPOTo MPHOIN3UTENbHO 15 GyTOB B 1nHy 1 12
dyToB (okono 3,6 MeTpos) B mupuHy. Ha 570 3ansaTe Ecunio TpaTuT Npu6IM3UTENLHO YeTBEPTh BPEMEHH
M3TOTOBIIEHUS Meyva. J[pyroii 4eTBepTh 3TOr0 BpeMEHH UJET Ha MOJAr0TOBKY JAPEBECHOIO YIUIS U 3aKaJIUBaHHE.
OcraBiiasicst HOJOBUHA BPEMEHHU UCIONb3YETCs AT OTACIOYHBIX paboT, TAKMX KaK ONUIOBKA U HUTH(OBKA,
BbIpE3aHue JEKOPATUBHBIX 00p031 1 00paboTKa XBOCTOBHUKA. Tak Kak OTAEIOYHbIE Pa0OThI TPEOYIOT YUCTOTHI
U XOPOIIEro OCBEIICHUS, OHU BBIMOJIHAIOTCS B APYrOd MacTepCKOM, JaJieko OT MecTa KOBKH, IJI€ BCeraa
MOJYMPAK U BCE MOKPHITO UEPHOH MBUIBIO OT IPEBECHOTO YISl M KOBKH.

B Mecre, rae npoucxoauT KOBKa, BCEra TEMHO, YTOObI Ky3HEI[ MOI' TOYHO OLICHHTH TeMIIeparypy CTajlu B
IIPOLIECCE KOBKH U 3aKaJIKH (AKU-1p3). ITO KIIIOUEBBIE MOMEHTBI, I7I€ HE TIOMO)KET HUKaKas Hay4Has anmaparypa
Y BCE 3aBUCHUT OT TOYHOTO I1a3a, 4yBCTBa M onbITa. CrudaHue u cBapKa, HallpruMep, BBITIOIHSAIOTCS IPH BBICOKUX
Temneparypax (Spko-kenTblid 1Bet). [Ipu KOBKe JIe3BHsI UCTIOIB3YIOT HEMHOTO 0ojiee HU3KYIO TeMIIepaTypy
(OT IpKO-KpacHOIo K SIPKOMY OpPaH>KEBOMY M JKEJITOMY): CIMUIIKOM HHU3Kas TeMIleparypa (BUILHEBO-KPAaCHBIN
I[BET) MOXKET C/IEJIaTh JIE3BUE JIOMKUM, B TO BpeMs KaK CIMIIKOM BbICOKas TeMIeparypa (S|pKHii )KeJIThIN 1IBET)
pasMsrdaeT cTalb, 4TO JAelaeT ee TPyAHOH ans o6pabotku. B mactepckoii Ecuuno nMerorces 1sa ManeHbKUX
OKHa - 1103311 Ky3HEYHOI'0 FTOpHA M HaJ BEPCTaKOM U 0OJIbIIOE OKHO Ha CeBEpPHOI cTopoHe. B mpornecce axu-
ups, KOHTPOJIb TEMIIEPATYPbl HACTOJIBKO KPUTHYEH, YTO paboTa BCErna BBINOIHACTCS MOCIE HACTYIUICHHS
cyMepek. EqMHCTBEHHOE OCBEIIEHUE, UCIIOIB3YEMOE IIPU 3TOM — CBET OT PACKAJICHHOI'O JIE3BUSL.

I'opH B xy3Hene EcUHA0 pacronokeH HENOCPEACTBEHHO Ha 3€MJIE U COCTOUT U3 JIBYyX MapalIC/IbHBIX PSALOB
OTHEYMOPHBIX KHPIHYEH, pacHoNIOKEHHBIX MPUOIM3UTENBHO Ha paccTosHuM 10 a10iMOB. DTH KUPIUYH
oOMa3aHbl IMIMHOHN U UIMEIOT BUJI JITMHHBIX CKPYTJICHHBIX XOJIMHUKOB. Ky3Hel pacronaraercs JIMIOM K OTHOMY



U3 OTKPBITBIX KOHIIOB TOpHAa HAa MAaJICHBKOM CTYJ€, BBICOTOW OKOJIO HECKOJbKUX AroiiMoB. C ero neBoii
CTOPOHBI PACTONIOKEHbI Ky3HEUHbIE MEXH, KOTOPhIE OH KauaeT JIeBOW pykol. Mexu 3alUIlIeHbl OT BBICOKOM
TeMIIepaTypbl TOpHA HU3KOW OeTOHHOM cTeHOMH. [To TpyOe auamMeTpoM OKoJIO 2-X TFOHNMOB BO3/IyX HarHETACTCS
OT MEXOB 4Yepe3 OCHOBAHME 3aIIUTHON OETOHHON CTEHKU M 3aJHIOI0 CTEHKY TOpHa B HEHTPAJIbHYIO 4YacTb
TOpHA, TJIe CJI0XKEH Pa30rpeThlil ApeBecHbIil yroiab. B cTapuny Ky3Hel, 4ToObI 3a:ke€4b OTOHb B CBOEM TOpHE
CTy4aJl MOJIOTOM IO KOHUYHUKY >KEJIEe3HOTo MpyTa, MOKa TOT HE HarpeBaycs 0 AOCTaTOYHOW TeMIepaTyphbl U
TI0CIIE HTOTO Kacajics UM TOHKOH KUIapuCoBOii OIeuKH, MOKphIToit cepoit. Ceroans Ecuumo ucnons3yer ais
3TOTO Ta3eTy U CIIUYKH.
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CrpaBa OT yKa3aHHOTO MECTa HaXOJUTCS HAKOBAJIbHS, PACIIOIOKEHHAS TaK, YTOOBI MOXKHO OBLIIO HaYyaTh KOBaTh
CTallb cpa3y MocJe TOro, KaK ee JOCTalu U3 ropHa. HakoBanbHs mpeacTaBisieT coOOl OOBIYHBIN CTaNIbHOM
610k 5 mroiiMoB mMpuHOM M 10 MIOHMOB UIMHOW € TUIOCKOW pabodell MOBEPXHOCTHIO, PACIIONIOKEHHOM
npubnusuTensHo Ha 10 qroiiMoB Bhle nona. J{s yCTOHYMBOCTH OCHOBAaHME HAKOBAJIbHU 3aMypOBaHO Ha 18
JFOMMOB B [NIMHSAHBIM TTOJI.

HexkoTopbie u3 HHCTpyMeHToB Kcunjo

KyBannga ucronp3yercss mpu KOBKE; MOJOTKH IOMEHBIIE HCHONB3YIOTCS, YTOOBI (pOPMUPOBATH JIE3BUE M3
3aroTOBKU - cyH003. KprouKoBaThIii FHCTPYMEHT B CaMOM HU3Y (hoTOrpadun HCIoIb3yeTcsi, 4UTO0bI BBIIPSIMIIATh
nepopMUpyIOIIeecs WK 3aKpyYUBAOIeecs OT KOBKH Jie3Bue. K IIMHHOMY CTEepKHIO C 0OMOTaHHOM BEpEeBKOM
PYKOSITBIO IPUBAPUBACTCS CTAJIBHASL 3aTOTOBKA, KOTOPAsi C IIOMOILBIO TOT0 CTEPKHS YACPKUBACTCS B rOpsiueM
ropHe. Tak kak meTasn, uX KOTOPOro M3rOTOBJIEH CTEPKEHb, HE CAMOIO JIYYILEero KayecTBa, Ta 4acTb Meya,



KOTOpasa NpuBapruBacTCA K CTCPKHIO, CTAHOBUTCA 3aTEM XBOCTOBHKOM.

ECI/IH,ILO HCIIOJIB3YCT HECCKOJIbKO BH0B KJIGH.[GI\/'I 1 MOJIOTKOB Pa3JIMYHOIO pasMepa U BCCa U B OTIIMIUC OT UX

3allaHBIX aHAJIOT'OB, PYKOATH Y 9TUX MOJIOTKOB PACIIOJIOKECHA HC B ICHTPEC I'OJIOBKH, 4 CABHUHYTA K Kparo.

Emte onna BakHelIIas 4acTh 000OpPY/IOBaHUSI B MACTEPCKOU
Ecunno - ero Mmexanudeckuii Mosot. OH IIPHBOIUTCS B
JEHCTBHE PACIIOJIOKEHHBIM CBEPXY JIEKTPOABUIaTEIEM U
ynpasisieTcs nenanbo. Cuma JaBieHHs Ha NENallb ONPEneseT
YacTOTYy U CUJIY y/IapoB, a CBOOOHBIC PYKH MTO3BOJISIOT
Ky3HELy yAep:KUBAaTh U JBUraTh CTAJIbHYIO 3arOTOBKY.
Ecunno ucnonb3yeT MexaHudecK it MOJIOT ISl CKJIabIBAHMS,
cBapKku M npunanus Gpopmel 3arotoBke. [locnenyromas

KOBKA MOXKET BBITOJIHATHCS HEOOIBIIMMHU MOTOTKamMu. C
3TUM IPUCTIOCOOTICHNEM COBPEMEHHBIN Ky3HEL MOXKET JIETKO
YIIPaBIIATHCS B CBOEH MAaCTEPCKOU U MPOU3BOAUTH MEUU
¢bakTruecku 6e3 MOCTOPOHHEH TOMOIIIH.



N3I'OTOBJTEHHUE MEYA

OcranbHas 4acTb 3TOW IVIaBbl ONMCHIBAET W3IOTOBICHUE Kamald, AJWHHOTO Meda C OJHOCTOPOHHEU
3aTOYKOM, UMEIOILETO 3aKAJICHHYIO PEXKYILYI0 KPOMKY U MATKYIO CEPALEBUHY U3 MaJIOYINIEPOJUCTON CTaIH.
Metons! Ecuno 06yciioBieHb! UL €ro TUYHBIM yMEHHeM. Y IPYTUX Ky3HEHOB MOTYT ObITh CBOU CIIOCOOBI
M3TOTOBIIEHHS M TIOPSIOK BBINOMHEHHs pabot. Jla u Ecuumo Takxke MOKET M3MEHATH CBOM CTHIIb U METOMIbI
M3TOTOBJICHUSI B COOTBETCTBMU C THUIIOM JIE3BUS MJIM TpeOoBaHMAMHU KiaueHTa. [loaTomy pasmepsl u Bec,
[IPUBEICHHBIC 3/1€Ch, ABISAIOTCS YCPEAHEHHBIMU U MOT'YT U3MEHSATHCS B 3aBUCUMOCTH OT KaXJ0I0 KOHKPETHOI'O
Meua, H3roToBIeHHoro Ecuno.

[Iporieccel, onucaHHbI€ 31€Ch, UCIIONIB3YIOTCS B SIMOHUY TAKKe U JJIs1 U3TOTOBJICHUSI APYTUX BUIOB XOJIOTHOTO
opyxwusi. Kumkansl 1 HeOOJIbIIME HOXKU OOBIYHO M3TOTOBISIOTCS U3 OMHOTO KyCKa CTajlH, B OTIMYHUE OT
JUTMHHOTO M€4Ya, MPEICTABIISIFONIET0 COO0I KOMITO3HT.

TAMAXAT'AHI: ATIOHCKAS CTAJIb

Cranp npencraBiseT co0oil jkene30, KOTOPOE COAEPKUT YIIIEPO: YeM BBILIE COIEpIKAHUE YIIEpona, TeM
TBEPKE CTajlb. BONBIIMHCTBO Ky3HELOB-OPYKEHHUKOB B SIMIOHMM MCIOIB3YET TPAAULMOHHBIN THUII CTAIU -
mamaxazans. CerofHs 3Ta CTajlb U3rOTABIMBAETCS MTOYTH UCKIIIOUNUTENBHO B INIABUJIBHBIX II€YaX SIIIOHCKOTO
TUMa, Ha3bIBaeMbIX mamapa, nox koutponem NBTHK B Exora, HeGosbmom roposike B npedexrype Cumans
Ha 3anaze XoHcto. Tarapa, Kak ¥ Jpyrue IaBUIbHbIC €YU, UCIOIb3YET CIOCOOHOCTh PACKAJICHHOTO jKeje3a
OOBEAMHATHCS C YINIEPOIOM, B Pe3ylbTaTe 4yero Imojyvyaercs cTaib. B Tarapa, /Ui MOJydeHHUs yriaepoaa
COKUTAETCS IPEBECHBIN yroib. XOoTs SMOHCKast TaTapa o4eHb Y PEeKTUBHA, IPOU3BECHHAs B HEH TaMaxaraHo,
TEM HE MEHee, MONa/ieT K Ky3HeIy JOBOJIBHO “He3pesoi” U TpeOyeT JOMOIHUTENbHOM KOBKH YTOObI CHU3UTh
COJEPKAHME YITIEPOAA B CTAJIM U CIEJIaTh €€ IMOAXOAALICH I U3TOTOBICHUS MEYEH.

Meun TakKe MOTYT M3TOTOBIATHCS M3 “ANIEKTPOIUTUYECKOTrO skenes3a” (dewkail-mayy), Kotopoe Ha 99,99
IIPOLIEHTOB COCTOUT M3 YMUCTOIO eJe3a, MOJYyUYEHHOIO M3 JKEJIE3HOro JiomMa B aekrponeud. KysHen B
MaJICHbKOH JJOMAIIHEH MIaBUIIbHOM ITe4X MOXKET NPHOaBUTh TpeOyeMoe KOIUYEeCTBO yriiepoaa K ctanu. TouHo
TaK ke ryoyaroe xemne3o (Kanean-mayy), MOIy4YeHHOE MyTEM yJaJIeHUs] KUCIOpPOAa BO BPEMs TIABKH, MOXKET
MOBTOPHO IUIABUTHCS Ky3HEIIOM C UCTIOJIb30BAHUEM JPEBECHOTO YIS, YTOOBI MOIYYUTh BBICOKOYTIICPOIUCTYIO
CTalb.

Ecunno Bcernga B mepsylo odepeb cTapaeTcs MCHOJIb30BaTh MAMAXA2and CUUTAs, YTO 3TO CaMblil JTerkuii
croco0 BBIKOBATh JIYUIIYIO CTallb UIA Mevyeil. imeeTrcst 0oJbIlioe pa3iuure B [IEHE Ha yKa3aHHbIE MaTepuasbl.
Tamaxaeans ctout npubau3uTensHo 20 10/1apoB 3a QYHT, “AIEKTPOTUTHYECKOE Kelle30” CTOUT 3 1ojuiapa
3a (pynt. ['yOuaroe sxene3o ctouT 65 moinapoB 3a TOHHY. Tak Kak Ky3Hely HeoOXoaumo 5 uiau 6 QyHTOB
mamaxazans YT00bl U3rOTOBUTH OUH (YHT CTaIU, CTOUMOCTb mamaxazan? JUIs U3TOTOBICHUS OHOTO JI€3BHE
MoseT focturars 200 nomiapos.

3a miaBuibHyto neub NBTHK B npedekrype Cumans Haunnas ¢ cepenunsl 70-bIX TogoB oTBedyaeT Takyo
Cym3yku. OH mocemaer 3T0 MECTO MPUOIM3UTEIBHO MIECTh WU CEMb pa3 B roj (4acTo B CONMPOBOKICHHUH
Ecunno) ams o6yueHus MOIOIBIX Ky3HELOB-OpyKeHHHKOB pabote ¢ mamapa. Cya3yKu TIOCTOSHHO M3ydaeT
UCTOPUYECKHE JTOKYMEHTBI Ha 3Ty TEMY, YTOOBI JIyullle MOHATh, KaK Pa3BUBAIUCH U MCIOIb30BAIHUCH MEUU



mamapa B IpeBHeN AnoHuu.

[leun mamapa He ABNAOTCS ANOHCKUM n300pereHueM. llpenmonaraercs, 4To OHM HonaIu B SMOHUIO U3
Manwxkypun uepe3 Kopeilickuil mojyocTpoB B IIECTOM WIM CEAbMOM CTOJIeTUH Hamieil spbl. K neBsitomy
CTOJICTHIO mamapa WCHONb3YIOTCS 1O Bced SMmoHMM, NpPEeMMYLIECTBEHHO HEOONBIIMMU TpYIIaMH
CTaJIETUTENILIMKOB, BBIIIJIABIISIOIINX CBOKO CTaJIb 111 U3TOTOBJIEHUS YKPALLIEHU I, THCTPYMEHTOB U BOOPYKEHHUS.
B nepuog Mypomaru TEXHOJIOTMYECKHE HOBLIECTBA IPUBEIM K Hayaly MacCOBOTO MPOM3BOJACTBA CTalH,
YTO BBI3BAJIO BO3HUKHOBEHHE OCOOBIX LIEHTPOB, CPEAH KOTOPbIX OblI0 1 CUMaH? Ha mobepexbe SnoHcKoro
Mopsi. CUMaH? B TE€UEHHUH JUIMTEIBHOTO BPEMEHU CUHUTAIOCH MPU3HAHHBIM MECTOM M300MIIBHOW MOCTaBKU
JPEBECHOTO YIS AJI1 METaJUIOIUIABIEHUS M BBICOKOKAYECTBEHHOI'O jkeje3Horo necka. K xoHiy nepuona
Ono npubau3utenbHo 80 MPOIEHTOB OT BCel Mpou3BoANMON B AmoHUM cTanu ObUT BBIIIaBIeHO B CUMaH?.
Cranenureiiiuku u3 Cuman?, BO3MOXHO, ObUIM aBTOPaMHU JIByX BaXKHBIX HOBIIECTB B METAJUIOIIABUIIbHOM
TEXHOJIOTHH, TOsSBUBLIMMHUCSA Ha pyOexe 1400 roma: uMcnoib30BaHUE CIMBHBIX OTBEPCTUH, JUIS OTBOJA
pacriaBIeHHOIO IIJIaka U yBeJIMYeHUe pa3Mepa camoil nedu. Hekotopele crapele mamapa, 0OHapyKeHHbIE
B ropax npedexrypsl CUMaH? 0 CUX MOpP XPaHAT B ce0e OrPOMHBIE IUTUTHI BHIMJIABICHHON CTaJll, KOTOPBIE
BO3MOKHO OBLITH CIIUIITKOM OOJIBITUMU ¥ TSHKEIIBIME JIJIsl pa00YHX, YTOOBI UX H3BJICYb.

PucyHok xynoxuauka Haracuo
Chuynzana (1774-1833) nHa meakoBom
CBHUTKe H300paxaer padoTy neuu
Tarapa.

Taxkue mamapa, BeloNHEHHBIE B cTUIIE Mypomaru,
MCTIOJIb30BAIUCH B SIMOHUM B Te€UeHUE BCero neproaa 310. OHM QyHKIIMOHUPOBAJIH MIPEXK/IE BCETO B TCUCHUE
3MMHUX MECALEB, KOraa ObLIO XOJIOTHO M MOXHO OBLIO MpPUBJIEKATh B KauecTBE pabodell CUIIbI KPECThSH.
OnHako MOCTENEeHHO 00BEMBI TPOM3BOJICTBA CHIDKAIOTCS M MOCIEAHSAS Takas mamapa Obuia 3akpsita B 1925
roay. B 1933 rony xpam SIcykynu B Tokno, KOTOpbIi KMEJT TECHBIE CBSI3U C BOCHHBIMU M IIPABUTEIHCTBEHHBIMU
KpYramH, IMOCTPOMSI cOOCTBEHHYI0 mamapa B CUMaH?, 4TOOBl MPOU3BOAUTH mamaxaeaud Uil Ky3HEIOB,
pabotaronux B Ky3Hene xpama. Tamapa xpama SIcykynu Obuta 3akpbita B 1944 rogy. B 1975 rony NBTHK
B MOMCKaX MCTOYHMKA WM3TOTOBJIECHUS TPAAULMOHHOM CTaJld pellnja BHOBb BO3poauTh neun Cumand. K
CUYACTbIO, YJIAIOCh OOHAPYKUTH COXPAHUBILUECS OTYETHI Hayasla BeKa M HATH OTHOTO U3 CTaphIX ONEpaTopoB
mamapa, KOTOPBIA BCE €IIe JKUIU B 3TOW 00JIaCTH U XOTeN CHOBa pabotarh ¢ mamapa. Ceronns (1987 ron)
ATOT YEJIOBEK - OJIMH M3 TIOKUHBI JIIOACH, KOTOpble padoTalOT B JIBE€ CMEHBI 1O JIBEHAALATh YacOB KayKIbIi
JI€Hb, KO/l II€Yb HAXOJUTCS B UCIIOJIb30BAHUU.

Kenesnas pyna B Cumans BcTpedaeTcst B (popMe UepHOro mecka, Ha3BaHHOTO camdyy. IIpomykT spo3uun
€CTECTBEHHBIX 3aJICXKEH KEJIE3HOU PYAbI camayy 4acTO HAXOAUTCS B WIH PALOM C PyClIaMU PEK, CMELIaHHBIN
C WJIOM M JPYTMMHU OTIOKEHUAMU. JKesle30 B 3TOM NECYaHO! CMECH COCTAaBIISIET TOJIBKO OKOJIO | mporeHTa.
B nepuon DOno myia oraeneHue jkene3a IecyaHash CMECh HarHeTalach B BOJSHBIE KaHAJbl C BOJIHUCTBIMU
MIPENATCTBUAMU Ha JHE. bonee TsKenblid KEJIEe3HbIM IECOK CKAIUIMBAJICS 3a IPEISATCTBUAMH, B TO BPEMs
Kak BOJa yHOCHWJIa OoJiee JIETKUi MeCOK. DTOT CTapblii METO/A O CUX IOpP COXPAHSET CBOM JIOCTOMHCTBA -
SKOHOMUYHOCTb U IIOJIy4YCHUE OYEHb YUCTOW PyAbI, HO YIpo3a 3arps3HEHUs OKPYKAKOLIEH CPelIbl 3TUMHU
OTJIOKECHUSIMHU 3aCTaBUJIA OTKa3aThCsl OT 3Toro merona. CeromHs mecok 1oObIBaeTcst Oynbao3epoM. 3aTem
JKEJIe3Has Py/a U3BJICKAETCA MarHUTOM U JJOCTAaBIAETCA K mamapa TPy30BUKOM.

ITo cymectBy mamapa — 310 *eno0, CAeTaHHbIM U3 IIMHBI, TPUOIU3UTENBHO 5 (yTOB IUPUHOH, 15 dyToB



JTuHOM U 48 mroiiMoB BbicoTOM. TommuHa cteH - 10 aroiiMoB. MecTo 1 TOCTPOMKU mamapa TIAaTeIbHO
MO/ITOTABJIMBAIOT, CO3/laBasi 3HAUMUTEIbHBIC TOA3EMHBIC COOPY)KEHHS W3 TIIMHBI M KaMHs, OOHECEHHBIC
JIEPEBIHHBIMU CTCHAMHU, M HCIOJb3Yys IITAa0CIbHBIC YKIAIKHA JUIsl JIpeHa)ka M OmMophl. B crenuanbHO
MIPUTOTOBJIEHHOE MECTO HETOCPEJICTBEHHO TOJ OymayIeld MeYbk0 3aChIaeTCs IPEBECHBIN Yrojb, KOTOPBIH
OyZeT CXKUTaThCsl 0 TEX IMOp, TIOKa BCE TO MECTO HE 3aIllOJIHUTHCS TEIJIOM JI0 KpaeB. Ecim Bce caenaHo
MPaBUJIBLHO, 3TO IOA3EMHOE COOPY)KCHHE BBIICPKUT MHOTO JIeT W 3(PPEKTUBHO MPETOTBPATUT JHOOYIO
OCTaTOYHYIO BJIIAJKHOCTh OT HCTIAPCHUS M TIOHWKEHUS TEMIIEPATypbl mamapa B TCUCHUE TUTABKH.

Kaxxapiii pa3 mpexzae, 4eM HCIONb30BaTh mamapa CTEHbI TOMKHBI OBITh MOCTPOSHBI 3aHOBO U3 TIHMHSHBIX
KUpNu4eid. [ THHSIHAST CMECh CONEPIKUT OOJIBIIOE KOTMUYECTBO MeCKa (CHIMKOHOBAS OKUCH), KOTOPBIN JeTacT
KOHCTPYKIIHIO yCTONYHUBOM K OTHIO. B OTBEpCTHSI BOCHOBAHUH KA 101 CTAHBI BCTABIICHBI IBAIIIaTh 0aMOYKOBBIX
TPyOOUEK OT Ky3HEUHBIX MeXOB. CaMU Ky3HEYHbIE MEXH PACIojiaraloTcs ¢ 00enX CTOPOH kenoba. B npesuue
BpEMEHA OHM YIPABJSUIMCh BPYUHYIO TaKKe KaK Ky3HEUHble MEXU B Ky3HHIlEe. B nepuon 310 KOHCTpYKLMS
ObLTa U3MEHEHA, YTO MO3BOJWIIO Ka9aTh BO3IyX HOTAMH, YTO TIO3BOJIMIO YBEIUYUTH 00beM MexoB. CeromHs
UX MIPUBOJSAT B IEUCTBUE IEKTPOABUTATENH.
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Ileus TaTapa B Cumans B pa3pese. [lon3emMHas yacTb Me4YM CIy>KUT JJIs BIAronoNIalleHNsl U JpeHaxa.

OnuH pabounii LUK mamapa 3aHUMAET MATh JHEH: OMH J€Hb, YTOObI CTPOUTH CTEHbI U3 INIMHBI U MECKa,
TPU JHS UIET IJIaBKa U OAMH JAE€Hb, YTOOBI U3BJIEeUb kelie30. [ocie Toro, kak NOCTpOEHbI CTEHBI, Pa3KUTacTCs
HEeOOIBIION OrOHb Ha JTHE kKelo0a U B TEUYCHUHU TPEX YaCOB HEMPEPHIBHO MOAKIIAIBIBAIOT B OTOHb HEOOIbIIINE
(pa3mepoM ¢ Kyllak) KyCOUKH Ty0a M JAPEBECHBIH Yyroib, MOJYYEHHBIM M3 COCHOBOW JpEBECHHBI. 3aTeM
IIOJIyYEHHBIE YIVIM ITOKPBIBAKOTCS KEJIE3HBIM IIECKOM U HEMEIJIEHHO 3aChIIAIOTCs CJIOEM JIPEBECHOIO YIVIS.
Tpunuare MUHYT CIyCTSI CHOBA JOOABISIOT JKEJIC3HBIM MECOK U JIPEBECHBIN yroib. Uepe3 TpuauaTh MUHYT
BCE TMOBTOPSIOT CHOBA. TakuMm 00pa3zoM, camayy U APEBECHBIN YTrolb J00ABISIOT KaX/Ible [10J4aca B TEUCHUE
CIIEYIOIUX CEMUIECATHU JIByX 4acoB. ECiM NMPOMOIKUTE HArpEB Jajbllle TOTO0 BPEMEHU, [NIMHIHBIE CTEHBI
MOT'YT pa3pyLUIUTHCA.



PaGouue orcTpanBaoT mamapa 3aHOBO nepe
KasKJI0M IJ1aBKOM

3a BpeMs MOJHOTO LUKIIA, mamapa pacxoayeT 13 TOHH apeBecHOro ymis u 8 ToHH camayy. CaMas BbICOKast
TeMIeparypa B reuu B MoxkeT qocturath 1200 - 1500° C, uyto mo3BosisieT n30aBUTHCS OT Pa3TUYHBIX IPUMECEH,
uMeroImx 0ollee HU3KYIO TeMIleparypy IUIABICHHS, YeM JKeJe30, KOTOPhIE BBITEKAIOT B CHEIHAJIbHBIC
oTBepcTus A 1uaka. [lomyueHHoe ke 4icToe Keae30, B3auMOJICUCTBYsI C JPEBECHBIM YITIEM, HACBIILIAETCS
YIJIEPOJOM.

[Tocne BbImomHeHHs 3ToW pabOThI Ha JIHE Kelnoba mamapa OCTAITCS 2 TOHHBI )Kejle3a M CTalu. DTOT
CTalbHOU OJIOK Ha3bIBaeTcs kapa. Paboune pa3OuparoT cTeHbl mamapa M NEPEABUTalOT K9pd K OCHOBAHMIO
30-¢pyToBoii GamrHu. 3aTeM C BHICOTHI OALTHE HECKOJIBKO pa3 cOpachIBACTCs TAXKEIbIN I'Py3, KOTOPBIA APOOUT
K9pa MPHUOIIM3UTENIBHO Ha JIIOKUHY OOJIBIINX KyCKOB. Mcmomb3yst KyBaibl, paboune pa3doUBaOT 3TH KyCKH
HEoOpabOTaHHO cTanM Ha MaJeHbKHE KyCOUKH Pa3MEpPOM C KyJaK JUIsi OCMOTPa U COPTUPOBKHU.

Kycok mamaxazans nociie niiaBku umMeer
HEOJHOPOJAHYI0 CTPYKTYPY €O MHOKECTBOM OTBEPCTHM
U YacTeil ¢ pa3/JIM4YHOM KOHUEHTPauuei yriepoaa.

[TpuOnu3uTENHEHO MOTOBUHA K9P COCTABIISET CTallb, COEPIKaHUE yriiepoaa B koTopoi ot 0,6 10 1,5 mporieHTa.
Ota cTanb M HaszbIBaeTCs mamaxaeans. IIpubIM3UTENbHO IBE TPETU OT 3TOW MOJOBHUHBI COCTABISET CTANb
ONTHMAJIBHOIO KayecTBa C colepkaHueM ymiepona B mpeaenax 1,0...1,2 mpouenrta. OcrtaBmiascs 4acTb
Mmamaxaeau?s CONEP>KUT BBHICOKO- U HU3KOYIJIEPOAMCTHIE KyCKH CTaJld, KOTOPhIE MOTYT OBITh OOBEAMHEHBI B
nporiecce KoBku. He siBistromasicss mamaxaeans OJIOBUHA KIpa MOXKET OBITH MpeoOpa3zoBaHa B TOTHOE IS
MCTIOJIb30BaHMSI CHIPBE 3a CUET YBEIWYCHHUS MIIM YMEHBIICHHS COACPIKAHUS YITIEPOAa BO BpeMsl CIIIIMaIbHOM
IpoIeypbl KOBKU, HA3BAHHOU opocueaHn?. DTO Ipolerypa 0ObIYHO BBIIIOTHIETCS Ky3HELIOM B €10 COOCTBEHHOM
MAaCTEPCKOM.

VYmiepon, BHECEHHBIN B CHIPYIO KEIE3HYIO PYY 3a CUET CHKUTAHUS IPEBECHOTO YISl B mamapa, pactpeaeaeH



B TaMaxaraH? HepaBHOMEpHO. B To Bpemsi, Kak 3Ta HEOJHOPOAHOCTh Oblia Obl HeZOoMyCcTHMA I (haOpUUHOIMA
CTalu, 3TO KaK pa3 To, yTo TpeOyeTrcs AJis AMOHCKOro Meya. PasnuyHas creneHb TBEPIOCTH (UTO SIBISETCS
CIIEJICTBHEM BJIMSIHHS YIIEPO/Aa) MOApa3yMeBaeT, YTO M3TOTOBIEHHOE M3 TAKOTO MeTallja Jie3BUE Jydylle
MOTJIOIIAET y/Iap; KaKk TOBOPAT METAJLTYpPIH, OHO OoJiee “yaapHoBsA3k0” . HUYTO He MOXkeT ObITh BakKHEE HTOTO Ha
noJie cpakeHus. M3mensironieecs cojepkaHue yriiepoja TakykKe BbI3bIBAeT HHTEPECHbIE BU3yalIbHbIE A3 DEKThI
Ha METAIJIMYECKON MOBEPXHOCTH, YTO SIBISETCS OAHUM U3 KPUTEPHUEB OLIEHKU MeYa CPeIu 3HATOKOB.

WMes ompeieleHHbIi OIBIT, Ky3HElb-OpyXelHukn Tuna EcuHIo cpasy ONpenessioT NpHOIM3UTEIbHOE
coziep)KaHue yriepoa o J00H 4acTu mamaxazaun?, KOTOPYIO OHM JiepxKar. Xopoluas mamaxazand OyneT
IUIOTHOM U TSKEJIOH, C SIPKUM CEpeOpUCTHIM LIBETOM U IPEKPACHON KPUCTAIIIMUECKON CTPYKTYpOi. Tamaxazans
HU3KOTO KayecTBa OyJeT MMETh CEepO-4epHbI LBET M BBHINIAACTH rpy0o. XKenrble, cuHue u (uoIETOBBIC
II1THA, KOTOPBIE MHOIIa BCTPEYAIOTCs HA IIOBEPXHOCTH, IIOXOAAT HA IIPUMECH, HO 3TO BCETO JIMILIb PE3YJIbTaT
oxucnenus. Korna Ecunio nomyuaer coit 3aka3 u3 CuMaH», MMEIOLIUICS Y HETO OMBIT HO3BOJIAET OBICTPO BCE

paccopTupoBaTh, 4TOOBI OIpPCACIIUTL KaYCCTBO MaTCpUualia U BEPOATHBIC Tp€6OBaHI/I}I JJIs1 KOBKHM U 3aKaJIKH.



OPOCHUTAHI: NOATI'OTOBKA CTAJIN

Ecuno nposepsieT Kaxkayio NapTUIO maMaxazans, KOTOpylo OH MOJTydaeT u3 MuaBuibHOM neun NBTHK B
Cumand. Tak kak eMy HEOOXOIMMO TONYUYUTh VIS KA6azaud - CTAJH, KOTOpast OyleT HCIOJIb30BAThCS IS
HapyKHOUM OBEPXHOCTH JIE3BUS - COiepKaHue yrnepoaa nopsiaka 0,7 mpoleHTOB U TaK KaK KOBKa BbI3bIBAET
IOCTOSHHYIO OTEPIO yriaepona, Ecunio Tpebyercs mamaxazams, B KOTOpOI/I COJZIEpKaHUE YIIIEPOIA COCTABISAET
or 1 510 1,5 npouentos. UHorna mamaxaeans, KOTOPyIo MONydaeT ECHH/IO, yKe TIPOIIa IPeaBAPUTENbHYIO
COPTHPOBKY. B 3TOM cilyyae eMmy JIMIIb OCTAeTCs PELINTh, KAKUE KYCKU HCIIOIb30BaTh IS HApyXHOU
MOBEPXHOCTH JIE3BHUS, a KaKue AJisi 00Iee MATKOW CEePILEBUHBI — CUH2AH?.

Ho MHOrMe M3 KycCKOB, KOTOpbIE TONydaeT ECHMHI0, UMEIOT HEeONTHMAlbHOE CONEpKAHUE YIVIepoaa U He
MOTYT HMCIIOJIb30BaThCs O€3 JOMOTHUTEIBHON 00paboTKM B Ky3HEUHOM ropue. Hampumep, crasib, uMeromas
cozepxanue yriepoaa 1,7 mpoleHTa, OueHb IUI0X0 KyeTCsl U CBapUBAETCsA, IOTOMY 4TO, KOIJIa TAKYlO CTallb
HarpeBaloT M HAYMHAIOT KOBaThb, OHa ApoOuThcs. YacTe ManoyriepoaucToi crainu (Huxke 0,5 MpoueHTOB)
MOXeET OBbITh MCIOJIBb30BaHA VISl CUHeaHd, HO TaKoi cTanu TpebyeTcs O4eHb HEMHOTO. DTO CTajb TAaKXKe He
MOAXOAUT JUIsl U3TOTOBIIEHUS KA8a2aH?, IOTOMY 4TO, KOIZla OHA CMELIMBAETCS CO CTajbl0 C 00J€€ BBICOKMM
CoZiep’KaHUEM YTIIEPOJia 3TO BbI3BIBACT MOSIBICHHE HEKPACUBBIX /1€(DEKTOB HA TTOBEPXHOCTH JIC3BHUSI.

Opocuzans — obluee Ha3BaHMe IS JBYX CBA3aHHBIX IIPOLECCOB, KOTOpble ECHHIO HCIONb3yeT, 4TOOBI
perylmMpoBaTh COACPKAHUE YIIIEPOJa B TAKUX TUIAX CTAIM U CAEJIATh UX MOAXOMALIUMHU I U3TOTOBICHUS
Meuda (3TO — TakKe M Ha3BaHME METAJIJIOB, KOTOPBIE MOJIy4alOTCsl B pe3ylbpTare 3TUX IpoleccoB). Meron,
KOTOPBIH HCIIONB3yeMBI i 00paOOTKH MaJoyIJIepOAMCTON CTallk, aHAJIOTWYEeH Mpoleccy B mamapd.
Cuauana EcuHIO MOKpBIBAET JHO Ky3HEYHOrO TOpPHA XOPOILIO M3MEILYEHHBIM JPEBECHBIM YIVIEM. 3aTeM OH
n00aBnseT OONbILINE KYCKH YIVISL ¥ 3aKUraeT ux. [locie 3Toro oH yKiapIBaeT ClIOi MaloyriepoIuCcTOl cTaau
U CBEpXY 3aCHINACT eLIe OJHUM CJI0E€M ApeBeCcHOro yrs. I1o mepe cropanus yris ropsiyasi CTajiab OIyCKAaeTCs
KO JIHY TOPHA, OOBEAMHSSACH C YIIIEPOIIOM.

Merton, UCTIOIB3yeMBbIil I BBICOKOYIJIEPOAUCTOM CTaIH, HECKOJIBKO OTJIMYAETCS U CIIONB3YET CIIOCOOHOCTH
ropsAyero ’ejesa BBIIEIATh YIIEpPO B IPHCYTCTBMM KHCIOPOAA. ECHMHIO MOKpHIBAET JHO TOpHA 30710M
PUCOBOM COJIOMBI, CMEIIAHHOM C IOPOIIKOM JIPEBECHOIO YISl (307a PUCOBOM COJOMBI BBINOJIHAET POJb
CBSI3KM U TNPEAOTBPALLAET PAclbUICHUE MOPOLIKA HAIlOPOM BO3AYyXa M3 Ky3HEUHBIX MEXOB). 3aT€M MacTep
YKJIQJIbIBACT TOPKOW CJIOM BBICOKOYIJIEPOAMCTON CTAlU TaK, YTOOBI B IIEHTPE TOPKH OCTAaBaJOCh CBOOOAHOE
MPOCTPAHCTBO U YTOOBI BO3YX OT Ky3HEUHBIX MEXOB MTOCTYMAJ MO BO3YXOBOAY HEMOCPEACTBEHHO B LICHTP
ropku. CBepXy BCe 3TO 3aChIMAeTCs CI0eM JApeBecHoro yrs. Ilocne 3akuraHus KaMeHHOTo yrias Ecummo
HAYMHAET PHEPTUYHO KayaTb MEXH, YTOOBI COXPAHUTHh YCTOHYMBBIM IMOTOK BO3/1yXa B PACKAJCHHYIO Maccy
cranu. [locTynaromuii Kucnopos 00beIuHICTCA C YITIEPOAOM, COACPKAIIUMCS B CTAIN U BBIXOJUT HAPYXKy B
BHJIE IByOKHCH yriepoa. Ilocie 31oro B ropHe ocraercs MeTajll ¢ yMEHBIICHHBIM COAEPKAHUEM YIIIEPO/a,

OoJiee MPUTOAHBIN 11 KOBKH U CBApKHU.



HYMHUBAKACH: ITIOATI'OTOBKA CTAJIBHOTI'O BJIOKA /IUIs1 KOBKH

WTak, HACTYHHUIIO BpeMs, YTOObl OYMCTHTh CTajlb U HAYaTh M3TOTABIUBATH U3 Hee Med. EcuHio Geper Kycku
mamaxaeans (WA OpOCU2AHI), HATPEBACT X B Ky3HEUHOM F'OPHE M PACKOBBIBAET B IJIOCKHE JIUCTHI TOIIIUHON
B UeTBEPTH Aroitma. [Tocie oxiax1eHus BHIKOBAaHHBIX JIUCTOB B BOJIE, OH MOJIOTKOM pa30uBaeT MX Ha HeOOJIbIIne
TUTACTUHKH TUTOIIAIBI0 OKOJIO KBaIPAaTHOTO JtoiiMa. B MecTax pas3ioMa XOpoIo BUICH [IBET U KPUCTAITHYECKAs
CTpyKTypa Merajia. baecTsmmii u 4ucTBI LBET TOBOPAT O TOM, YTO 3TO BBICOKOYIVIEPOAMCTAsl CTajb
(conmepxkanue yriepoaa Beiie 1 mporenTa). bojee TeMHBIi, TPSA3HBIN IBET yKa3blBaeT HAa HU3KOE COZIEpIKaHUe
yIIeposia ¥ BO3MOXKHOE Hamuuue Tpumeceii. Mcxoms us storo, Ecunmo coprupyer Kycouku mamaxaean,
4T00BI 0TOOPATh U3 HUX TE€, KOTOPBIE OYIyT MCIIOIB30BATHCS 11 M3TOTOBICHHUS OOKOBBIX TOBEPXHOCTEH Meya
(Takas cTasb UIMEET cofiepkaHue yriepoaa okoio 0,7 MpOIEeHTOB U Ha3bIBACTCS KABACAH?).

3arem Ecunmo Geper Kycouku, KOTOpble OH OTOOpal M yKIajAblBaeT UX B ONOK Ha CTaJbHOM MIACTHHE, K
KOTOPOH OH NMPUBApUJI JUTMHHYIO PYKOATh. DTOT OJIOK HEOOpabOTaHHOM CTaly UMEET pa3Mep CTOPOHBI OKOJIO
3...5 moiiMoB u Becut ot 4 10 7 ¢yntos (1 dynT = 453,6 r). Jlanee Ecunmo oGeprhiBaet 310 Oymaroi u
00Ma3bIBaCT IIMHOM, YTOOBI CKPENHUTh BCE BMECTE U MIOMEIIAeT OJIOK B Ky3HEUHBIH TOpH. 3aTeM OH 3aChINaeT
OJI0K peBECHBIM YIIEM U HarpeBaeT ero TpUALaTh-COpoK MUHYT. Korzia et MeTtania cTaHeT SpKO JKEIThIM
win 6enbiM (okono 1300° C), Ecuumo goctaer 610K M3 rOpHA M pa3MEIaeT ero Ha HAKOBAJIbHE. 371eCh OH
OCTOPOXHO OCAXMBAET OJIOK ylapaMu MOJIOTa JUI TOTO, YTOOBI CBAPUTH BCE KYCOUKH MAMAXaeaH? BMECTE.
Ecunno nomxen paboTaTh O4eHb JOBKO M OBICTPO MOTOMY, YTO Kak TOJLKO CTalb JOCTaHYT U3 OTHS €e
TeMIeparypa HayHET MOHMXKAThCS; YPE3MEPHOE CHIKEHHE TEMIIepaTypbl MOXKET ClHIeNaTh HEBO3MOXKHBIM
MPOIIECC CBAPKH KyCOYKOB CTaJIH.

[Tocne 3TOrO CTaNB ONMATH MOMEIACTCS B TOPH, HATPeBAaeTCsl U MPOKOBBIBAETCsI MosloToM. IlepBas o6paboTka
MOJIOTOM OOBEAMHSAET BCE MAJIEHBKUE CTaJIbHBIE KYCOUKH U TNIACTHHY, Ha KOTOPYIO OHH IIOMEIAINCh BHAYaJIe.
[Tocnenyromee 0OpabOTKM MOJIOTOM MOCTETIEHHO PACTATUBAIOT CTAJIBHON OJOK B OpYCOK, JJIMHA KOTOPOTO
NPUMEPHO B JIBA pa3a MPEBBIIIACT NMEPBOHAYAIBHYIO JUIMHY Onoka. Bece 3To TpeOyeT HECKONbKUX IMKIIOB
HarpeBa u 00pabOTKU MOJIOTOM.



KHUTAD: KOBKA

Korna 6pycok rotos, Ecuuno menaer B Hem nryGoKuil HAAKOJ IUIOCKHM JIOJOTOM M CBOPAYUBAET OPYCOK
Ha3aJ Ha ce0s1, BOCCTaHABIMBAs 3TUM IEPBOHAYAIBHYIO JUIHHY. [locie 3TOoro oH moBTOPSIET MPOLECC HAarpeBa
1 00paboOTKH MOJIOTOM, ITOKa BEPXHHE U HHKHUE TIOJIOBUHBI HE CILIABATCS BMECTE, @ OPYCOK CHOBA HE CTaHET
B JIBa pa3a JuinHHee (Wi mupe). Emne pa3 oH cBOpaunBaeT Mojly4yeHHbIH OpyCcOK MOoImojaM U MOMEIAeT ero B
TOpH.

KoBka Ha 3TOM 3Tare 0ObIYHO BHIIOIHAETCS C TOMOIIBIO MEXaHUYECKOTO MOJIOTA. YIIPaBIIsisi HOTOM CKOPOCTHIO
paboThl MonoTa, EcuHm0 TepenBHraeT M MOBOPAYMBAET CTANBLHON GJIOK, YTOOBI paBHOMEPHO 0OpaboTaTh
BEPXHIOI0 M HIDKHIOIO TOBEPXHOCTH 3aroTOBKM. MeXaHMYeCKUH MOJIOT BCerna yaapsieT MO HaKOBaJIbHE
B OJHOM M TOM e MecTe. TOUHO TaK k€ MpHU UCIOJIb30BaHUU TPEX MOMOIIHUKOB C KyBajgamH (KOrja OH
paboTaeT BajIu OT CBOei MacTepckoii), EcunIo ynocToBepseTcs, 4To OHU ObIOT TOYHO B LIEHTP HAKOBAIbHH
— TIepe/IBUTaeTCsl BCEI/Ia TOJIBKO 3ar0TOBKA. DTO JIENAETCs, U3 OYEBHIHBIX COOOpaKeHU OE30MacHOCTH H,
KpPOMeE TOTO, TaKKe MO3BOJIAET ECHHIO MOMECTUTH MOJ yAap MOJOTa TONBKO TPpeOyeMyIo 4acTh CTalbHOIO
Opycka. MoJoT - ¥ 3TO OCHOBHOE ITPABUJIO KOBKH - BCET/Ia yapseT MO CTaJIU BCEH MJIONIA b0 CBOCH T'OJIOBKH.
IIpu xoBke ECHMHIO JEpXKHUT TONCTYIO CBA3KY BIAKHOW PHCOBOM COJIOMBI IEpe]l CTANbIO, YTOOBI 3AIMTHTh
CBOE JIUIIO OT UCKP U KpOIIKH. [leproanyecku oH 700aBIsSeTCsl HECKOIBKO JIONAT IPEBECHOTO YIS B TY YacTh
ropHa, KOTOpasi HAXOIUTCS Mepe]] TPYOOi Ky3HEUHBIX MEXOB.

IInacTuHKH Tamaxaran? ObLJIM CKOBaHbI BMeCTe H
copmupoBanbl B 6pycok. Ecunio u ero yqenuk
NPOU3BOAAT HA/IKOJI 10JIOTOM Iepe/] CBOPpaYiBaHHEeM
CTAJBHOIO OpycKa.

CranbHoii Opycok moMeniaeTcsi HAAKOJI0M Ha Kpail
HAKOBAJbHU U crufaercsi MOJIOTOM BHH3.




IMocae 3TOT0 GPYCOK CBOPAYHBAETCS OKOHYATEJILHO.

Ecunno npomomkaer paboTy 10 Tex MOp, HOKa CTalbHOH Opycok He OymeT cBepHyT IecTh pa3. Kaxigoe
CBOpavyMBaHue TpeOyeT MPUOIU3UTENBHO TPUALIATH MUHYT BPEMEHH U IBYX WM TPeX HarpeBoB. GakTHUYECKH,
KOBKa MOXKET IIPOU3BOJUTHCS B TEUEHUE TOJIBKO TPEX-YETHIPEX MUHYT, [IOKa PacKaJIEHHAsl CTallb U3 JKEJITO -
Geloii He cTaHeT APKO-KpacHol. Bo Bpems Harpesa cramu, EcuHmo nepuomuuecku u3BIeKaeT 3ar0TOBKY 3
ropHa, ObICTpO 00BAJIMBAET €€ B 30JI€ PUCOBOM COJIOMBI OOIMBACT BCE 3TO JKUAKOM INTMHOM U CHOBA IOMEIIACT B
ropH. [ MHa ¥ 30712 3a1UIIAIOT CTAJIb, IPEIOXPAHSISI IOBEPXHOCTh OT BO3AEUCTBUS KUCIOPOAA, YTO 3aMEIISET
CHIDKEHUE COZIEp)KaHMs YIIEpoAa B CTalu U IPEJOoTBpalllaeT OKHciaeHHe. Eciii OHM He HMCHONb3YHOTCH,
BO3/ICHCTBHE KHCIOPO/AA U BBICOKOM TEMIIEPaTyphbl BBI3BIBACT UYPE3BBIYAWHO OOJBINYIO MOTEPIO yIiepoaa
(MpoMCXOANUT MpEBpaIlCHUE CTAJIN B )KEJI€30) H, KaK CIEIACTBUE, pacTpaTy OOJBIIOro KOJMYECTBA MaTepHaa.
Jlaxxe ipu coOIOICHNH BCEX YCIOBUi, Ha IIEPBOM dTare KOBKM OOBIYHO TepsieTCs MPUOIU3UTENBHO OJIOBUHA
MIEPBOHAYAIILHOTO 00BEMA MAMAXaeaH?.

i3

[lepBble miecTh CBOpauyMBAHMUN HA3BIBAIOTCS cuma-eumad, Wid 0a30Bas KOBKAa. B pesynbrare momydaercs
cranpHOU Opycok ¢ raGapuramu 10x3/4x11/2 nroitmoB, Becsimuit ot 21/4 no 31/2 ¢ynroB. Ho Ha sTOM
JTane MEeTaJlyl BCE €lle HEe TOTOB; B HEM CIMIIKOM MHOIO YyIJepoja, KOTOPbIH, K TOMY K€ HEpPaBHOMEPHO
pacnpenienen. Ilepen nmponomkenreM KoBKM EcuHIo paspesaer 6pycok Ha Tpu paBHbIe yacTH. JIByx uyacreii
OyZIeT 1OCTaTOYHO IS M3TOTOBJICHUS KOPOTKOTO Meya, a JUIsl TOJTHOPAa3MEPHOTro JIe3BUs TOTPedyeTcst 4eThIpe
TaKUX YacTU (MCIIOJIb3YETCs O/IHA IOTIOJIHUTENbHAS YacTh U3 APYrOil MapTum).

Ecunno ckimaaplBaeT 4eThIpEe 4acTU OJHA HA IPYIYIO M MCIOJNb3Ys HAarpeB M KOBKY CBApUBAET UX BMECTE.
[Tony4yennas 3aroroBka, Becsmias ot 31/4 no 51/2 ¢pyHTOB, CHOBa MPOKOBHIBAETCS M CBOPAUYMBACTCS MOTIOJIAM



elle MIeCTh WIN CeMb pa3. DTOT BTOPOM 3Tam Ha3BaH aed-eumas, Wiu (puHanmpHas koBka. [Ipu »ToM cHOBa
TepsieTCsl OKOJIO MOJIOBUHBI MTEPBOHAYaNLHOTO 00beMa. B pesynbrare nomyyaercst Opycok Becom oT 2 a0 31/2
(yHTOB ¢ comepkanueM yreposaa okono 0,7 IPOIEHTOB, YTO ABIAETCS C TOUKH 3peHus ECHHI0 ONTUMATbHBIM
3HauYEHMEM (3/1eCh MHEHHUS Ky3HELIOB PacXofaTcs; Harpumep, 6par Ecunio - CE3u cUuTaeT, 4To Haumy luii
pesynabrat Oyznet noiayyeH npu 0,6 mpoieHTax copepkaHus yIiiepoa B CTalu).

BonpmmHCcTBO yriepoaa B mamaxaeans - uenbix 0,3 IpoleHTa - Tepsercss B TeYeHHUE MEPBOro dTana KOBKH,
KOTJ]a KyCOYKM HeoOpabOTaHHOM CTalM PacIlIIOIINBAIOTCS, CKIIAABIBAIOTCS BMECTE M CKOBBIBAIOTCS. Kaxmoe
MOCJIEYIOIEee CBOpaunMBaHue BbI3bIBaeT norepro euie 0,03 mpoueHToB yIviepona, MOCKOJIBKY IPU 3TOM
pa3pyaoTCs KpyHbIe KpUCTaUIbl yriiepoa. [ Ipeanonoxum, 4To nepe HauaaoM KOBKH COJIepyKaHHe yIlieposa
B mamaxazans cocTaBisuio 1,4 npouenra. K Hauany nmepBoro cBOpauMBaHUs OHO YK€ YMEHBIINUIOCH 10 1,1
npoleHTa. TpuHaaaTh MOCIeAYIOMIUX CBOpaYrBaHuil BbI3biBatoT norepto eme 0,39 npouenra (0,03x13). B
UTOre MOJTy4aeM CTallb C COAepXKaHueM yriepoaa npubnusutensHo 0,7 mpoueHToB. B 10 ke Bpems, KOBKa
Y CBOpAYMBaHUS CIENaIM paclpeesieHue yriepona 6oiee paBHOMEPHBIM U CIIOCOOCTBOBAIM BBITECHEHUIO
OOJIBIIIMHCTBA MPUMECEH U IUIAKOB.

Ecunno Bce oleHuBaeT Ha a3, KOHTPOIMPYS KAYeCTBO CTAIM BO BpeMs paboThl 110 ee BHEIIHeMy Buy. He
CYIleCTBYET HUKAKOTO YETKMX HPEeANHMCAHUH OTHOCHTENHHO KOJM4YeCcTBa cBopaunBanuil. Ecunso, nanpumep,
OOBIYHO MPOIETBIBACT 3TO TPUHAALATH pa3. CTaib CYUTACTCS TOTOBOM, €CITU Ha CTUOE OHA TAHETCS] pABHOMEPHO
U OCTaeTcs MaAK0M, 0e3 pa3pbIBOB U TpeluH. TiaTenbHo moaoupasi KyCO4KH CTajld B CAMOM Havalle U repes
(uHAnBEHOM KOBKOH, a Takke HabMIONAs 33 COCTOSAHHEM CTald BO BPeMs HarpeBa U KOBKH LECHHIO MOMKeT
M3TOTOBIIATH TAKYIO CTallb, KOTOpPasi eMy B JaHHBI MOMEHT HEOOXO1MA.

IllepoxoBartasi 00J1aCTh B IIEHTPeE - pe3yJIbTaT
“pacTAruBaHusi” MeTaJ/Ia IPU CBOPAYUBAHMH.
TpemMHbI M MYCTOTHI B 3TOI 00J1acTH
CBH/IETEJBCTBYIOT O TOM, YTO 3TA CTAJIb HAXOAUTCS
HA PaHHEH CTAJMU KOBKH.

Craab Ha no3aHel cTaanu KoBKH. B o0aacT cruda
OTCYTCTBYIOT KPYNHbI€e TPEIMHbI HJIH IIyCTOThI.
CrajabHOl OPyCOK MOYTH I'OTOB K TOMY, YTOOBI U3
HEro MOKHO ObLJIO M3rOTOBJISITH JIe3BHE Meda.

He MeHee BakHbBIE, UeM KOIUYECTBO CONEPKaHUS yIIIepoia, MapaMeTphl - Ka4eCTBO MeTauia (03umayy) u
BUJ] y30pa Ha OOKOBBIX MOBEPXHOCTSIX Je3BUs (03uxada). Bo BpeMsi KOBKH CTalbHasi 3arOTOBKA CTUOAeTCs
TpUHAALATh Wiu Ooliee pa3 U CTAaHOBHUTHCA MOXOXKHUM Ha CBOETO POJia METATMYECKOE CIIOCHOE TEUeHbE,
coCTosIIIee U3 HAIOKEHHBIX ApYT Ha Apyra 16,000 wiu Gojee cioeB HA OUH AWM ctanu. Pacnonoxennem
3TUX CJIO€B MOXHO YIPABISATh U HA XOPOIIO OTIIOJMPOBAHHOM JIE3BUU OHH TPOSIBISIOTCS B BUJE YETKOTO
y3opa. Ecnu B Hauane (puHANBHOW KOBKU Ky3HEIl 0OBbEIUHSET CTAIbHBIE OJIOKUA W3 Pa3HbIX 0A30BBIX KOBOK



(‘ITO OH 4aCTo U I[enaeT), CJION CTaJIn C PAa3JIMYHBIM COACPIKAHHUCM YITICpO[da IIPOABATCA KaK KOHTPACTHBIC
JIMHUHW BJOJIb HCTIOJUMPOBAHHBIX YacTeil M3roTOBJICHHOTO JIC3BHS. KYBHGHLI CHHCHHTO YacTO MCHOJL30BaIN
9TOT MCTOA, YTOOBI U3TOTOBJISATE POCKOIIHO BBITTIAOAIINC MCYU.

To, kakuM 00pa3oM cTajbHBIE OJIOKH KOBAJIHCh, SIBISAETCS OYCHb BAXKHBIM JJISl ONpEIENCHHUs OOILIero Buaa
03uxada. CrubaHue TOJIBKO B OJHOM HarpaBieHHH (B JJMHY) U 3aT€M KOBKA CTaJILHOTO OJOKa Tak, YTOObI
OOKOBBIE CTOPOHBI OJIOKa CTaal OOKOBBIMU MOBEPXHOCTSMU JIE3BHS, MO3BOJISIOT MOJYYUTh Y30p C POBHOM
TEKCTYPOU, Ha3bIBaEMBbIN Macama. [IpsMble JIMHUY B 3TOM Y30p€ - 3TO OCTATKU CJIOEB U3 KYCOUKOB mMamaxazams,
YAOKEHHBIE B CTOTIKY JUJIsl HAUAJIbHOM KOBKH.

Cranp mpu KOBKE MOXKET Cru0aThCsi WM TOJIBKO B OJJHOM HAIpaBICHUH WU K€ MOXET OBbITh MCIIOJIB30BAHO
noouepeaHoe crubanue B IIMHY U B HpUHY. Eciin OOKOBbIE MOBEPXHOCTH JIe3BUSL CPOPMUPOBAHBI OTHUM
U3 yKa3aHHbIX CMIOCO0O0B, T.€. OCYLIECTBIIACh KOBKa OOKOBBIX TOBEPXHOCTEH CTAIbHON 3arOTOBKH, KOTOpast
crubanach TOJIBKO B UTMHY MJIM €CJIM BO BpeMsl KOBKU CTaJIbHOW OpYCOK CrU0OajCs U B AJUHY U B LIUPUHY, TO
MOJTYYCHHBIH BapUaAHT 03uxada Ha3bIBaeTCsA umama. Mmams HaOMUHAET CTPYKTYPY BOJIOKOH Ha JIepEBIHHOM
JOCKE, YTO SIBJISIETCS PE3YJIBTAaTOM CHIIBHBIX YIapOB MOJIOTA, KOTOPBIE MOBJIEKIIA IPOHUKHOBEHHUE OJJHUX CII0E€B
CTaJIi Yepe3 Apyrue U BbI3BAIN 00pa30BaHUE CIIOKHOU CTPYKTYPBHI.

HanpasyieHnsi cBopayuBaHusi MOTYT Yepe10BaThCs.

JIBa BHaa q3uxaga. A

Macam3a HTama

HeGonpime 10noaHEeHUs B 3TU OCHOBHBIE BUABI 03UXA0d MOTYT ObITh BHECEHBI 3a CUET BapbUPOBAHUS CHIIBI
yIAapoB MOJIOTa, (POPMBI €ro FOJIOBKH, TEMIIEPATYpPhl CTATbHOM 3arOTOBKH.



ITpumep macamd

IIpumep uramd




CHUHI'AHD: CTAJIb CEPALEBUHBI

[Tporiecc KOBKHM, ONMHUCAHHBIM BBIIIE, HCIOIB3YETCS, YTOOBI M3rOTOBUTH KadeaH? - CTallb, U3 KOTOPOH
(dbopmupyeTCs Hapy’KHas TOBEPXHOCTh JIE3BUS, BKITIOYAsI PEKYIIYI0 KDOMKY U XaMOH. XBOCTOBHUK TAK)KE MOJKET
OBITH MOJIHOCTBIO ClIENaH U3 Kagazan?. OHAKO, CPEAHUE U ITOTHOPA3MEPHBIE MEYU OOBIYHO N3TOTABIMBAIOTCS
U3 COCMHEHUsI Kaéaean? U HEMHOTO Oosiee MATKOM, MajoyIIepoAuCTON CTall, Ha3bIBAEMOW cuHeaH? WU
“cranb cepaueBuHb”. Kak MOXXHO MOHATH M3 Ha3BaHUS, cuHeaH? OOEpHYTa CHApYKU IO BCEH JUIMHE Meya
BBICOKOYIVIEPOAUCTON cTanblo. bBynyun Oonee miacTHYHOW, YeM Kd8deaHd, CUHeAH? TIOMOTAET 3alIUTUTh
JIE3BHE OT PaCTPECKUBAHUS WU TIOJIOMKH IIPU Harpys3Ke.

Yro6bl M3TOTOBUTH CuHeaH?, Ecuuo Geper 2-X GyHTOBBII KyCOK mamaxazana, KOTOPbIii, Kak OH 3HAET, HMEeT
cpenHee coaepxkanue yriepoaa npuonusurensho 0,5 nporentos. OqHaKo, B OTIAMYUE OT KA8d2aHd, OH IIPOCTO
BBIKOBBIBAET M3 ATOTO0 KyCKa METAJUIMYECKUH OpYCOK, KOTOPBIH 3aTeM CBOPAYMBAETCS M MPOKOBBIBACTCS
eme JecATh pa3. Takoe 0OJbIIOE KOJTMYECTBO CBOPAYMBAHUI OOBSICHAETCS TEM, UYTO MAMAXA2aHd TaKOTO
KauecTBa OOBIYHO CONEPAKUT MHOTO IpuMeceii. Ilocne koBku EcuHao momyunT nimMHHEI U y3Kuil 6pycoK,
BECAIIMNA TPUOIU3UTEIBHO MONIPYHTA (TO €CTh TOJBKO YETBEPTh OT IMEPBOHAYAIBHOTO BeCa — OCTaJbHOE
TepsieTCsl B IIpoliecce KOBKM), ¢ conepkanueM yniepoaa 0,2 — 0,3 mpoueHra. YBenuuuBas WM yMEHbLIas
YHCII0 CrUOaHuil U moadupasi COOTBETCTBYIOLINE KyCKH MaMaxazan? MOKHO TIOJIy4aTh CTallb ¢ OOJIBIIMM WU
MEHBIINM COZepKaHuEM yniepoa. Hekoropsle Ky3Helbl, HallpUMep, UCIIOJIB3YIOT CTalIb CPEAHEN TBEPAOCTH
Ha OOKOBBIX CTOPOHAX U 00yXe JIe3Busl.

Kysner 6epet Kycku mamaxaean?, CKOBBIBACT X
B TOHKHUEC IIJIACTUHBI X JIOMACT OTHU IIJIACTHUHBI HA
OoJiee MEIKUE KyCOUKH.

OnHa 13 NoyYEHHBIX IUIACTUH IIPUBAPUBAETCS K
PYUKE U Ha HEE CKJIA/IbIBACTCS IITA0CIeM KyCOUKH
Mamaxazams, BCe 3TO HarpeBaeTcs B Ky3HCYHOM

l TOpPHE U, UCIOJIb3Ysl KOBKY, CBAPUBAETCS BMECTE,
MOKA HE MOyYUTCs OPYCOK.




Ky3Her ckiiafpIBaeT MOIy4YEeHHBIH OpPYCOK U KyeT
€ro J10 TeX 0P, OKa HE JOCTUTHET MPEKHETO
pa3mepa, Tak 4ToObl OH MOT CHOBA CJIOXKHTh €TO0,
Ha 3TOT pa3 BAOJb.

Cranb cBepHyTa 0O0JIBIIOE KOJTUYECTBO Pa3

U YMEHbBIIWIACh B 00beMe BTpoe. YeTsipe

KyCKa CTaJIi CHOBA OOBEIUHSIOTCS, YTOOBI
copMHpOBaTH HOBBIH OJIOK, KOTOPHIi 3aTeM
CKOBBIBAETCS U CBOPAYMBAETCS IIECTh WU OoJiee
pas, YTOObI MOIYYUTh KABALAH?.

Kysnen nenaer u3 kagaeans U-00pa3Hyto Gpopmy,
BCTaBJISIET 110 BCEH JUIMHE CUH2AHI W, HATpeBast
UX BMECTE B TOPHE U MEPUOMYCCKH MTPOKOBBIBAS,
CBAapHBAaeT COCTABHbBIC YaCTH U YBEINYHBACT
JUTMHY 3arOTOBKH JI0 TEX IOp, [IOKa 13 Hee He
HOJYYHUTCS CYHOO).



HYKYPUKOMU: ®OPMUPOBAHUE CTAJIBHOK OCHOBBI

Crenyromuii mar cocTOUT B OOBEpTHIBAHUM cuHean? kaéazand. CHauana Ecumumo wsrorasnusaer us 2,5
(yHTOBOI 3arOTOBKH Ka6a2aH? TIOCKYIO TUIACTHHY JJTMHON MPUOTU3UTENBHO 15 TI0HMOB 1 cTUOAeT ee B BUe
OyxBbl U Broab mo Bceii anuHe. Baytpu stoit U-06pa3Hoii muiacTHHbI OH pazmernaeT | GpyHTOBBIN Opycok
cuHeans. Mrkast crajb CEpALUEBUHBI HE JOXOIUT 10 TOM YaCTH, KOTOPAsi CTAaHET PEXKYIIEH KPOMKOU U KOTOpast
CZEJIaHa TOJIBKO U3 JIy4IlIed U CaMOM TBEPIOH CTaIH.

Iocse sToro Ecuumo momernaer nomy4eHHYI0 3aroTOBKY, COCTOSILYIO M3 ABYX YacTeil, B Ky3HEUHBIH TOpH,
HarpeBaeT ee IMOKa OHa HE CTaHeT spko-kenToro ngera (mpubmusurensHo 1300° C uam HEMHOTO BBIIIE)
Y HAauMHAeT CKOBBIBATh 3TH YacTU TaK, YTOOBI Kaéaean? MOIHOCTBHIO “00BepHYyN” coOOM cuneans. CBapka
Kag8azaus U cuHeand MEXIy cOOON TOMKHA ObITh MOMHOM M KadecTBeHHOW. Omnbka Ha ATOM ATare MOXKET
MPUBECTU K BOSHUKHOBEHMIO LIEJICH MM PAKOBUH BHYTPH JIC3BUS WIIN K TOMY, YTO YaCTh CUH2AH? BBIWICT HA
MOBEPXHOCTS Jie3BUs. JIr06ast u3 3Tux ommbOK OyaeT paraabHOM 1T Meya.

DTOT NPOCTOM TUI KOBKH, KOT/Ia KyCKH Ka8d2aH? U CUH2aH? CIIOXKEHBI B BUJIE COHJIBUYA, HA3bIBACTCS KOOYCI-
eumas, a Takasg KOMIIO3MIMA sBJsieTcs Hambosee oOmieil popMoil BHYTpEeHHEH CTPYKTYypbl JIE3BHs Meya.
Jpyroit Tun (GopMupoBaHUsS BHYTPEHHEW CTPYKTYpbl HOCUT Ha3BaHUE XOH-CUHMau-eumas. B aTom ciyudae
JIe3BUE COCTOMUT U3 TPEX OTJENbHBIX IUIACTHH BBICOKOYTJIEPOIUCTOM CTalM, KOTOPbIE PacHoiaratoTcs C AByX
OOKOBBIX CTOPOH U MO HIDKHEMY (3aTaurBaeMoMmy) kpato. [Ipu Gosee cioxkHON BHYTPEHHEH CTPYKTYype MOTYT
HCTIOJIb30BaThCsl YETHIPE UITH 00JIee OT/IeNIbHbIC TNIACTHHBIL, U3 KOTOPBIX OyIyT H3rOTOBICHBI OOKOBBIE CTOPOHHI,
peXyIas yacTb JIe3BHs, 00yX M BHYTPEHHSA cepAueBuHa. [Ipu 3ToM YacTu cBapuBaIOTCS MEXIy COOOH 1Mo
ouepenu. MlHOTAa PU 3TOM UCTIONIB3YIOTCS CIIOKHBIE KOMOMHAIIUH U3 BHICOKO-, CPEIHE- U MAJIOYITIEPOAUCTBIX
craneil. OgHako 3¢ ¢deKT OT TaKMX KOMOMHAIMI HUKOTJ]a HEe OB MOJHOCTHIO MTPpoaHaIu3upoBad. Bo3zMoxHO,
IIPU 3TOM JICHCTBUTEIBHO UMEIOTCS OTJIMYHS 110 IPOYHOCTH, XPYTKOCTH, TBEPIOCTH H T.1I., HO MaJIOBEPOSITHO,
4yTOOBI IPEBHHUE KY3HELbI MOITIM XOPOIIO pa30uparhkcsi B 3TOM. bonbinoe MHOrooOpasue MeTof0B KOBKU 0e3
COMHEHHS SIBJIAETCS HACTIEIUEM PAa3JIMUYHbIX IIKOJ, PAa3BUBAIOILMXCS B U30JIALUH JIPYT OT Ipyra MHOTHE BEKa.
B HekoTOpBIX ciydasix, CXeMbl KOMILICKCHOIN CBAPKU — PE3YyNbTaT OMMOOUYHBIX MONBITOK KY3HELOB ITO3HETO
nepuosa D0 Ha IyTH BOCCO3/aHus “TIOTEPSIHHBIX ceKpeToB” MacTepoB Koro.

TBepnas cranb (kagazans) 00BepHYTAa BOKPYT
MATKO#M cepaleBUHBI (cunzan)).
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Crpykrypa jJe3Busi npu ucnojb3oBannu KOBYCI-I'NTAD

CHUHIaH3

KaBaraHa

CTpykTypa Je3Busi npu ucnoJb3oBannu XOH-
CAHMAM-TUTAD



CYHOB2: ®OPMUPOBAHUE 3AI'OTOBKMU JIE3BUSA

Ha stom stane Ecuuno maumnaeT $opMupoBaTh MmosyueHHbIH OpPYCOK B 3arOTOBKY ISl JIE3BHS - CYHOOD
U3 KOTOpoil u Oyzner mirotoBieH Med. OH HarpeBaeT OpPyCOK B TOpHE M 3aT€M KOBKOHM IpEBpallacT ero B
IIPSIMOYTOJIBHYIO 3aroTOBKY, pa3Mepbl KOTOPOH cOCTaBISIIOT 90 IMpPOLEHTOB OT OKOHYATEJIBHBIX pPa3MEpOB
Je3BUs (3TO C/IeIaHO, YTOOBI yUeCTh pacIiipeHne MeTasuia npu puHaabHOH koBKe). [Ipu 3ToM cymMMa TONMIIHBI
U IIMPUHA 3aTOTOBKH OyJeT COCTABIATH MPUONN3NUTENbHO 10 MPOLIEHTOB OT OKOHYATEIBbHOM JUIMHBI JIE3BHSL.

Iocne storo Ecunmo o6pabaTeiBaeT XBOCTOBHK, YTOOBI BBIACIHTH €0 Ha JI€3BUM: paboTas MOJOTKOM, OH
JieNlaeT HACeYKH C IBYX CTOPOH (CO CTOPOHBI OyAYIOIIEH pexylieil KpOMKU U O CTOPOHBI 00yxa), onpeaessis
MOJIOKEHUE XBOCTOBUKA. OH TaKke OKpyIIsieT M GOPMHUPYET Ty YAaCTh 3arOTOBKHU, KOTOPAs CTAHET OCTPHEM.
TmiarenbHOE MPOKOBBIBAHUE MOJIOTOM JI€IAET CYHO63 OAMHAKOBOM MO TOJIIMHE MO Beel mockoctu. M xots
OHAa BCE €Il OCTAETCS TOJILKO CTAIBHOM 3aroTOBKOM JUTMHOM MPHOIN3UTENBHO 26 - 27 110MMOB, HO OHA yXKe
umeer rpyoyro Gpopmy Meua.
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Cyno6s (BBepxy) caeana 0ojiee KOPOTKOI U 0oJiee TOJICTOM YeM OKOHYATeIbHOE Jie3BHe,
4TOOBI YUeCcTh pacliupeHue B NMpolecce KOBKH.



XUA3YKYPU: IPUJAHUE JE3BUIO ®OPMbI

Jlanee Ecunmo HaumHaer “pacTaruBaTh” 3aroTOBKY cYHOO? HEPHEHAUKY/IAPHO ee JIMHE, BLIPABHUBATH €€ 1
(bopMHpOBaTH PEXKYIIYIO KPOMKY, OCTpHe, O0KOBbIe peOpa 1 00yX. OH HarpeBaer Jie3BUe JI0 JKEJITOro [[BETa
(1100° C) mu MmeTonuuHO 00pabaTHIBAET €T0 MOJIOTKOM JI0 T€X MOP, TOKA OHO HE OCTBHIHET JI0 BUIITHEBO-KPACHOTO
ugera (700° C) u 3aremM CHOBa BO3BpalllaeT 3ar0TOBKY B TOPH IS MTOJIOTPEBA.

TonbKO YacTh 3aroTOBKU - MPHOIM3UTENBHO 6 TIOWMOB — MOXKET HAarpeBaThCsi B Ky3HEUHOM TOpPHE 3a OIUH
pa3. OTO — OYEeHb OTBETCTBEHHAs! YaCTh, OCKOJIBKY, €CIH CYHOO) CIUILKOM PACKAIUTh, MOJIOTOK PACTSHET
CTallb U Pa3pyLIUT KOMIIO3UTHOE COEIMHEHHE METAJJIOB; 00paboTKa k€ HEIOCTaTOYHO HArpeToi CTaju
MOJKET BBI3BATh TIONIOMKY Meda. HaumHas ¢ XBOCTOBUKA WM OCTpUs, ECHHI0 GOPMUpYET pesKyIyio KPOMKY
u O0KOBBIE pebpa, MPOABHUTasICh BJOJb JE3BUS K IPYTOMY KOHILY.

DTOT THI KOBKM Ka)KeTcsl 0OMAHYMBO MPOCTBHIM B PyKaX OIMBITHOrO Ky3Hela. Jle3sue moa MonotkoM Ecunmo
pacTeT 1Mo npsAMOW JIMHUHU, HECMOTPS Ha TO, YTO CTaJllb BIOJb PEXYyIIed KpoMKe Oojiee TOHKas, YeM BIOJb
obyxa. Ecunno paGoTaer GbICTpO, MOCTOSHHO Bpalias 3aroTOBKY, YTOOBI MPEIOXPAHUThL €€ OT OBICTPOro
OXJIKJCHHUS B TOM MECTe, IJle OHA KacaeTcsl XOJOoAHOW HakoBaibHH. OH oOpabaTbiBaeT ocTpue, OOKOBbIE
CTOPOHBI, PEXKYIIYI0O KPOMKY U 00yX B HENPEPHIBHOH MOCIIEI0BATEIbHOCTH, H3MEHSS CHITy KaXJ0T0 yaapa,
4T00BI 00€CIEYUTH TOIBKO HEOOXOAMMOE pacIIupEeHUe CTANH.

B pykax HOBHYKa TPOUCXOAAT UHBIE Bel[H. JIe3BHe BMECTO TOTO, YTOOBI PACTH 10 MPSIMOM JINHUH CKPYYHBAETCS
u u3rubaercs, 0oJbIlIe HATOMUHAS 3Met0 4eM Med. Kaxx1ast MonbITKa BBIIPSIMUT JIE3BUE, KAXKETCS BBI3bIBACT
TOJIBKO YBEJIMYEHUE KPUBU3HBI U MOSABIICHUE JOIOIHUTEIBHBIX MOPIIUH.

PaBHOMepHas 00paboTKa MONOTKOM T03BONSET ECHHIO MOMYYMTh IIAJKYIO MOBEPXHOCTh M YCTpaHSET
HEOOXOIMMOCTh B CHJIBHOW OMMJIOBKE M IIIH(OBKE. Pexxymas KpoMka, KoTopas B KOHEUHOM cyeTe OyneT
ocTpasi Kak OpuTBa, Ha STOM 3Tale €Ile O4YEHb TOJICTA (€€ TOJIIIMHA COCTABISET NPUMEPHO JECATYIO YacThb
IroiiMa). DTO ClelnaHo MOTOMY, YTO IPH 3aKIIOUUTENbHON 3aKallke M OTIYCKE HUMEIOTCS 3HAYUTEIbHbIE
HaNpsHKEHUS U €CIH PEXKyIast KpOMKa Oy/IeT CIUIIKOM TOHKOM OHa MOXKET TPECHYTh.

Coa Ecunpo - Ecuxansy,
KCIIONb3Yys MOJIOT, TOMOTae
(hopMUPOBaTH JIE3BUE U3 CYHOO?.
XBOCTOBHK M€4a JOCTATOYHO
TOJICTBIM ¥ HHOTA TpedyeTcs
MIOMOIITHUK /17151 00paboTKH TOM
YaCTH JIE3BHUSL.

Ky3znern Hauan ¢popmupoBars kpaii u 00koBoe pedpo Ha
3aroTOBKE CYH009, “pacTAruBas’ CTallb MEPHEHIUKYIIPHO
JUTUHE JIe3BUSL.

dopMupoBaHHue 00JIACTH OCTHS.




@opMUPOBaHUE OCTPHSL BBIIIOIHAETCA MOJIOTKOM C
OO0JBIIIOI OCTOPOKHOCTHIO.

[Ipunas ne3Buro HykHYI0 (hopmy, Ecunmo ¢ momorsio
MOJIOTKA pa3rIaXMBaeT HEPOBHOCTH U (OPMHUPYET
OOKOBBIE ITOBEPXHOCTH IO BCE JJTMHE JIE3BUS.




CHUATI'I: NIPEABAPUTEJ/IBHASA IIJIM®OBKA U OIIMJIOBKA

Iocne koBKM, EcuHI0 ncnonb3yeT ABypyUHBIH HOXK-CKPEOOK 171 06pabOTKH GOKOBBIX TIOBEPXHOCTEH, YTOOBI
cOpUTH MOOBIC HEPOBHOCTH HA TIOBEPXHOCTU MeTasuia. Hoxk-CkpeOok, Ha3bIBa€MBI ¢oH, IPEICTABISAET COOOM
JIe3BUE, HAaTTOMUHAIOIIEE KPBLJIO M UMEIOIIEe 3aKaJICHHYIO U 3aTOUEHHYIO PEXKYIIYI0 KPOMKY (OOBIYHO 3TO 4aCTh
Meua). 3ateM EcuH0 HamuibHUKOM 06pabaThiBaeT 00yX U PEKYILyI0 KPOMKY M, HCIIONb3ys IHepOXOBATHIH
KaMeHb KapOOpYyH/I, BBITIOJIHSET MPEIBAPUTENIbHYIO NUTM(OBKY BCEH MOBEPXHOCTH JIe3BUs. PexyImas kpomka
IIPU ATOM TO-TIPEKHEMY HE 3aTaYUBACTCSI.

Ha stoMm stame ¢opma Meua yxe XOpOIIO ONpe/ieicHa U BCe JUHUU U TOBEPXHOCTU CHOPMHUPOBAHBI. YiKE
YEeTKO BUHBI XBOCTOBHK, OOKOBbIE pedpa, mMamu W JTUHUH, 00pa3yloluecs B MecTe, rae o0yX NepexoauT B
O0KOBbIe MOBEpXHOCTH. [10BEepXHOCTH JIe3BUs OTHUIM(OBAHA OYEHb Ipy00, YTO MO3BOJIUT IIIMHSHON KOpKe
BO BPEMS AKU-UPI XOPOIIO K HEW MPUIUNHYTh. [10CKONbKY KHp TakKe MOXKET CHU3UTh NPUIMIIAHUE TIIUHBI,
Ecun0 o4yeHb akKypaTeH Ha 3TOM STalle M CTapaeTcs He KacaThCs MOBEPXHOCTH JIE3BHS NaTbIAMMU.

Jiist 06paboTKM HEPOBHOCTEW Ha JIE3BUU MCIIOIb3YETCs
JIBYPYUYHBINA HOX-CKPeOOK, Ha3bIBAEMBIH CIH.



Tlociie KOBKHM OKOHYATEILHAS
J0BOJKA (POPMBI JIE3BUS
BBIIIOJHAETCS HATUILHUKOM.




HYTUOKU: CO3JAHUE XAMOH

Menp - MeTas1, KOTOPBII CTAHOBUTCS O0JIee JKECTKUM BO BpeMsi 00pabOTKH; €ClIi ero KOBaTh OH CTAHOBUTCS
Bce MeHee u MeHee TMOKUM. Crajb, OJHAKO, YKPEIUIIETCS TOJIBKO HAarpeBOM MU OBICTPBIM OXJIAXKICHHEM.
3akaneHHas CTajb MOXET OBbITh XOPOIIO 3aTO4eHa W OyJeT COXpaHATh OCTPOTY, HO 3TO HE MOIXOTUT JJIS
BCETO JIE3BUS, TAK KaK IIPU 3TOM OHO CTAHOBUTCS CIMIIKOM XpynkuMm. [1o 310l npuynHe, ANOHCKUE Ky3HELbI-
OpPYKEHHHMKHM HCIIOJIb30BaJIM METObl YKPEIUIEHHMsI TOJBKO PEXYILIEH KpOMKa JI€3BMs, OCTaBlsAsA ‘‘Teno”
Meua Oonee rHOKMM, CIIOCOOHBIM “TIONNIOTUTH yAap WM BBIACPKATh HAPSIKEHHE, BHI3BAHHOE BHE3AITHBIM
CKPYYHMBAHUEM.

[lepen Ky3HELIOM Ha 3TOM 3TaIrle BCTAIOT JIBE MPOOIeMbl. Bo-1iepBhIX, pexyIiias KpoMKa JOJKHA ObITh clesiaHa
J0CTAaTOYHO TBEPOW, HO HU CIIMIIIKOM TBEPIOH M HU CIHMILIKOM MSTKOH. DTO 3aBUCHUT OT TeMIIepaTypbl 00XKUTa,
COZIeprKaHus yIIIEpo/ia B CTAIIH U psijia IPYTUX (PaKTOPOB, IPEy CMOTPEHHBIX KY3HEUHBIM J1€710M, IPAaBUIbHOCTD
BBIITOJIHEHHSI KOTOPBIX HEBO3MOXKHO IIPOBEPUTH 10 MOMEHTA, KOIIa TOpsiYee JIE3BUE OXJIaXK1aeTCsl B BOJIE.

Bo-Bropbix, moHMMaHue Meya B SIMOHUM TUKTYET, 4TO Ha JIE3BUU JIOJDKEH ObITh paCliO3HABAEMbIH PUCYHOK, Ha
KOTOPOM MOYHO MPOCIEIUTh, KaK KPUCTAJUIMUECKAsl CTPYKTypa pPeXKyIleld KPOMKU U3MEHSAETCS OT TBEPIOro
MapTeHcuTa (martensite — MiroJB4aToro BUaa MUKpOCTPYKTYpa, HaOIo1aeMast B IOIBEPTHY ThIX 3HAYUTEIILHOMY
MEPEOXJIAXKICHUIO HEKOTOPhIX METAUIMYECKHUX CIUIaBaX M YHCTHIX METaljax) 10 MArkoro nepiura (pearlite
— OJIHa M3 CTPYKTYPHBIX COCTaBJISIOIIMX CTalM, MPEACTaBIAomas codoi cMech (eppuTta U LEMEHTUTa U
obnazaroias 00JbIION MPOYHOCTHIO U IITACTUYHOCTHIO ). DTOT PUCYHOK HA3BIBACTCS XAMOH U OH, (PaKTHUYECKH,
ABJISIETCS OTPa’KEHUEM MacTEepPCTBA Ky3Hella. ITO CBOETO PoJia MOANUCH. XaMOH - BO3MOXKHO HanboJiee BayKHBIN
ACTETUYECKHI 3JIEMEHT JIe3BHs, U MEPBOE HA YTO OOpallaloT BHUMaHHUE IeHuTenu Meueil. b. Pobuncon B
coelt kaure “The Arts of the Japanese Sword” npuBoaNUT NPUOTU3ZUTENHHO MATHAECAT TPH PA3TUUHBIX XAMOH;
KaXXIbIi ¢ COOCTBEHHBIM Ha3BaHHEM (OT OMUCATENILHOTO “TIPSMOI HECTAaHAAPTHBINA 10 O0Jiee CyITeCTUBHOTO
“XpHu3aHTeMa U BOJa”’) M1 UMEHEM Ky3HELa MJIH IIKOJIbI ¢ KOTOPBIMH OH HIeHTU(uuupoBaH. CTUIb B XamMoH
HANOMHUHAIOT CTUIIb B OJIEK/I€ M 3aBUCKT OT BpeMeHH. CerofHs OMH U3 TI0OUMBIX xamon Ecunmo — méozu um
“UBETOK I'BO3AUKU’, PUCYHOK HAIIOMUHAIOIIUN JIENECTKU U YaCTO CBSI3bIBAEMbIN ¢ MeuaMu cTuiid buazan.

JUist yKpeIUIeHUs! pexXyIel KpOMKH TTOBEPXHOCTH JIE3BUS TOKPBHIBAETCS CIIOEM INIMHBI (O0J1ee TOJNCThIN CI0M
BIOJIb 00yXa U Ha OOKOBBIX IIOBEPXHOCTSAX U OYEHb TOHKUH CIIOW BIOJIb PEXYIIEH KPOMKH), 3aTeM JIe3BUE
HarpeBaetcst B ropHe 10 temmeparypsl 700° - 900° C u O6bIcTpo 0XJ1a)1aeTcsi B EeMKOCTH ¢ Bogoil. Harpesas
JIe3BUE BBIIIE ATUX TEMIEpaTyp MOXKHO JOOUTHCA €ro “OTIYCKaHUS’, U3MEHSS MPH 3TOM COCTOSIHHE CTalll
K ayCTeHUTY (austenite — oHa M3 CTPYKTYpPHBIX COCTABIISIOLINX CTaJM, MPEACTABISIONIAs COOON TBEPIbI
pactBop yriepona (1o 2 %) uiM yriepoaucToro xelesa B jKeje3e, HaxoqdmuMcs npu teMmeparype 910 -
1400° C). 3axsrounTenbHas TBEPAOCTh CTAIM 3aBUCUT OT CKOPOCTH, C KOTOPOM 3Ty CTaslb oxJaxaator. Eciu
CTallb OXJIAXJAaeTcs OBICTPO, YTO MPOUCXOAMT TaM, IJe IIUHSIHAs KOpKa TOHKA, AyCTEHTUT HM3MEHUTCS K
MapTeHCUTY W METaJUl CTAaHeT TBepke, yeM OblI. Ecim ckopocTh OCThIBaHMS MENJICHHEE, YTO MPOUCXOIUT
TaM, T7i€ TOJICTasl INIMHUCTAsl KOpKa CIIYXKHUT U30JISITOPOM, CTPYKTYpa CTajy BO3BPATUTCS K IEPBOHAYAIILHOMY
beppuTy U IepIUTY U TBEPIOCTh CTaJIM Oy/IET MOYTH HEU3MEHHA.

PeanbHO, Ha TBEPIOCTD PEXKYILEH KPOMKU OKa3bIBAIOT BIIMSIHUE TPU CBSA3aHHBIX IEPEMEHHBIX:

1. Comepxanue yrnepona B cranu. Crans ¢ conepkanueM yriepoaa menee 0,35 mpoueHTOB (GakTHUYECKU
HE MOXET OBbITh OXJIaXKJI€Ha IOCTAaTOYHO OBICTPO, YTOOBI M3MEHATHCS K MAapTEHCUTY - TO €CTh, YTOOBI
chopmupoBacs xamon. CofeprkaHue yriepoja TaKKe BIUsSET Ha IUPUHY U U3BWIMCTOCTh JIMHUM (Xadymu),
KOTOpast onpenessieT rpanuily xamon. Ctanp ¢ conepxkanueM yriaepozaa 0,6 mpoueHToB, KOTOPYIO UCIOIb3YET
6par Ecunmo - Cénsu, Gyaer uMeTh HeMHOTO Goliee MUPOKYIO Xabymu, 4eM CTallb ¢ COAepPKAHUEM YIIepoaa
0,7 OpOLEHTOB, KOTOPYIO BbIOUpaeT Ecuno.



2. Cnoif muHBl Ha Je3BUHM. Bappupys MecTo HaHECEHHs M TOJIIMHY DJIWHSHOTO CJIOs, OCOOCHHO Ha
Kparo pexyuie KpOMKH M PAIOM C HeH, Ky3Hell JOOMBAaeTCs BOZHMKHOBEHHUS B CTATU HEOJHOPOIHBIX I10
KPUCTAJUIMYECKON CTPYKType o0nacTeil, MpOsBISIONIMXCS B BHJE Y3HABA€MOIO Y30pa Ha 3aKOHUYEHHOM
JIe3BUU.

3. Temmneparypsbl, 10 KOTOPOM HarpeTsl Pa3IMyHbIE YacTH JI€3BUA. XOTHUM Mbl WK HET, HO BCE YaCTU Meya
HE MOTYT MMETh OIMHAKOBYIO TEMIIEpaTypy Iepel OXJaxaAeHueM. Pexyinas KpoMmka, Hampumep, 0OBIYHO
pasorpeBaeTcsl CuiIbHEe, YeM 00yX Mo Bcell AinuHe Je3Bus. BenuunmHa TeMrepaTypbl U ee U3MEHEHUE
OIIPENEIAIOT MOSABICHUE XaMOH U IPYTUX BUAMMBIX XapaKTEPUCTUK MeTallla, TAKUX KaK HuU3, HUOU U YYypU.

BrinosnHeHue 3Toil 4acTi paboThl ECHHI0 HAUMHAET C IOrOTOBKH KJIEHKOH IIMHAHON cMecH, KoTopas OyaeT
HaHeceHa Ha Jie3Bue. OHAa COCTOUT W3 IVIMHBI, MOPOIIKA APEBECHOTO YISl U PACTOIYEHHOrO MEeCUYaHHMKA
(omypo), B3SATHIX B MPUOTU3UTEIHHO PABHBIX MIPOMIOPLUSX. [ JTHMHA BRITIOTHSIET OCHOBHYO (PYHKIIUIO H30JISTOPA.
[Tecuanuk omypo npenoxpaHseT NIMHY OT YChIXaHUS U pacTpEeCKUBaHUs. JpeBECHBIN YToJib IOMOTraeT Ky3HEIly
perynupoBaTh CTENCHb HarpeBa M oxJjaxaeHus. TouHas Gopmyna cMecH MOXKET U3MEHHTHCS OT IIKOJBI K
LIKOJIE M OT Ky3HEela K Ky3HELy.

Ecunyo npubasnser Bogy K IIMHAHON CMECH U TIEpEMELINBAET ee, OKa He JOCTHIHET TPpeOyeMoil BA3KOCTH.
3areM, UCHOJB3Ys IIMNarelib, OH HAHOCUT IJIMHY Ha PEXKYIIYI0 KPOMKY Meya, Jejias €€ OYeHb TOHKOU Tam,
TJIe I0JDKEH MOABUThCA xamon. Ilocie atoro Ecunmo Hanocut 6oee TonCThIi (OT 0XHON BOCHMOI 10 OJHOM
YEeTBEPTH JII0Ma) CIIOM TIIMHBI Ha BEPXHIOIO YacTh JI€3BUS U 00yX. ITO MOKPHITUE MPEAOTBPATUT YKA3aHHYIO
4acTh JIE3BUSA OT OBICTPOTO OXJAKICHUS U 3aKallKU M ONPENCNIUT TPaHuily xamox. I'panuima Oynaer Ooree
YEeTKOH, €CIT Ky3HEI] ClIeJaeT PE3KHid epexo OT TOHKOTO CIIOS ITTUHBI K 00JIee TOJIICTOMY.

3aTem, Ha yKe HAHECEHHBIE CIIOU MIMHBI, ECHHI0 peGpoM IuTanens HAHOCUT JOTOMHUTENbHBINA P OYeHb
TOHKHX INIMHSHBIX I10JIOC, PACIIOIOKEHHBIX MEPIICHIUKYIISIPHO WIH IO YIVIOM K PEKYLIEH KPOMKE JIE3BUSL.
OTH NOJ0CHI UTPAIOT POJIb U3OJIATOPOB MPH 3aKaJKE M CO3JAI0T acy - y3KUE KaHalbl Oosiee MATKOM CTalu B
YKpEeIJICHHOM pexy1eil kpoMke. Takas “3y0uaras’ MOJENb pexyIleil KPOMKU TOMOTAeT OrPaHUYUTh CTETIEHb
MOBPEXKIACHMSI JIE3BUS TP BOSHUKHOBEHMM CKOJIOB: CKOJI OCTAHOBMUTCS Ha JIMHHMM acu. Acu MOXKET SIBISITbCS
BA)XKHOH YacThlo, onpeaenstomend Bua xavor. OnHako Ky3Heubl mkosibl Coclo Ha 3TOM 3Tare J100aBisoT B
[JIMHY MTOPOIIOK OKHUCIIA )Keje3a, YTOObI CAENaTh acu B XaMOH BU3yaJbHO MEHEE 3aMETHBIMU.

Takum o6pa3oM, HaHECEHUE TIMHBI HA JIE3BUE BBIMOIHACTCS B CIEAYIOLICH MOCIe0BATEIbHOCTH: PEXyLIast
KPOMKA, BEpXHSIs YaCTh JIE3BHS U 00yX, acu. JIF0OOMBITHBII acIIEKT 3TON MPOLIEYPbl COCTOUT B TOM, UTO JIE3BUE
MOJTHOCTBIO “‘YIAKOBaHO™ B IVIMHY, HECMOTPS Ha TO, YTO Ka3aJoCh ObI - €CJIM JJIsl YCIEUIHOTO BBITIOTHEHUS
AKU-Upd PEXKyIIask KPOMKa JIOJDKHA OXJIAXAAThCsl 3HAUYUTENIBHO OBICTpee, YeM OCTalbHas 4acTh JIe3BUS,
TO Ky3HEIl BOOOIIe HE JIOHKEH HAHOCUTH IIMHY Ha PEXKYIIYI0 KPOMKY, a JUIS OXJIAKICHHS HCIIOIb30BATh
HEIOCPEACTBEHHBIM KOHTAaKT PAaCKaJIEHHOI'O MeETajula ¢ IPOXJIAJHBIM BO3AYyXOM WU Boxou. Ha mpakruke
e TIOJIy4aeTcsi, 4YTO OBICTpee OXJIAXKAAETCs JIe3BUE, MOKPHITOE TOHKOW MTUHIHON KOPKOH, DTO MPOUCXOIUT
MIOTOMY, YTO HAaHECEHHAsl INIMHA CO3/1aeT OOJBINYIO IJIOMIAAh OXJIAKIAIONIEH MOBEPXHOCTH Ui MeTaslia.
Kpome Toro, rmuHa npeaoTBpalaeT NosBIESHUE y3bIPbKOB Ha IOBEPXHOCTH JIE3BUSI B MOMEHT OXJIaXKIEHUS,
KOTOpBIE CTalu Obl KPOIIEYHBIMH M30JIATOPAMH U BBI3BAIM Obl BOBHUKHOBEHHE OOJIACTEeW MATKOHM CTaimu B
XAMOH.

Ilocne »Toit mpouexypsl Ecunmo oxkmmaer yac uam Gonmee 10 0Opa3oBaHMS HA JIE3BMH CYXOil IIMHSHOMN
KOPKH.



ECI/IHILO CMCHINBACT TTIMHY U BOAY

Ha pexyiyto KpoMKy NIMHSHAsi CMECh HAHOCHUTCS B
IIEPBYIO OYEPEb.

BepxHss yacTh J1e3BHs TOKPBIBAETCS TOJCTHIM
CJIOEM IJIMHSIHOU CMECH.

OueHb TOHKHE OI0CKU IJINHBI,
PacIoIOKECHHBIC IEPIICHANKYIISIPHO PEXKYIICH
KpOMKe, 00pa3yroT acu.
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SIKM-UPD: YKPEIJIEHUE PEXYIIEN KPOMKHA

Axu-ups - mpoliecc HarpeBa Meva JIOKpacHa ¢ Mo CaeAyOIIUM MOrPYKEHUEM €r0 B EMKOCTh C BOJIOM - BO3MOKHO
HauboJee BIEUATISAIONIMI MOMEHT B paboTe Ky3Hela. PackarieHHoe ie3Bue, 3aTeMHEHHAsI Ky3HUIIA, ITUTICHHIE
MOIHUMAIOIIETOCS Mapa - BCE 3TO AENACT AKU-UpI TIOYTH YTO MUCTHUECKUM JIEUCTBOM, ITOCPEACTBOM KOTOPOTO
13 KyCcKa METajlla pOXKIaeTCsl MeY.

B neiicTBUTENBHOCTH K€, KaK 3TO 4acTo OBIBACT, BCE OOCTOUT COBCEM HE TaK. AKu-ups — paboTa 1eJIoro IH,
3a4aCTyl0 OKaHYHMBAIOLIASICS Pa3pylICHHBIM JIE3BUEM, KOTOPOE JOJKHO OBITh WIM BTOPUYHO MepepaboTaHo
wii orOpakoBaHO. Pabora BBIMOIHAETCS HOYBIO MPU BBHIKJIIFOYEHHOM CBETE JJIS TOTO, YTOOBI Ky3HEL MOT
BUJIETh MCTHHHBIA LBET PACKAJICHHOIO JIE3BMS U TOYHO OIPENENIUTh €ro remMieparypy. Pacckassl o Boae
IUISL OXJIQXKICHUS, KOTOPYIO SIKOOBI HE0OX0IUMO OpaTh TOIBKO M3 TAKOrO-TO M TAKOTO-TO TOPHOTO PYUbsl MU
KOTOpast JI0JKHA ObITh TAKOW-TO U TaKOW-TO TEMIIEpaTyphl MOKATYH SBISIOTCS BBIMBICIOM WJIM YacThIO TOM
TauHCTBEHHOW TMPHBIEKATEIbHOCTH, KOTOPOM BCerna OKpy>Kaliu ceOst Ky3Helbl, YTOObI MPEICTaBUTh CBOIO
TEXHUKY KaK UCKJIIOUYUTEIIbHYIO U CEKPETHYIO.

B uewm, onHako, He MPUXOAUTHCS COMHEBATHCS, TAK ATO B TOM, UYTO YCIICLUTHOE BBIMOJIHEHHUE AKU-UPI TPeOyeT
BBICOKOH KBaJTM(UKAIIMK U YyBCTBA MaTepHaia. Ky3Hell He UCTIoNb3yeT CepHitHO TPOU3BOANMYIO (haOpuUHyIO
cTanb. MeTajl B KakJOW HOBOM MapTUM MMEET YHHMKAIbHBIC XapaKTEPUCTHUKU, HEKOTOPbIE M3 KOTOPBIX
yCTpauBalOT Ky3HELA, a ¢ HEKOTOPBIMU MPHUXOAUTCS O0poThes. OH JAOIKEH YMETh OLIEHUTh TeMIIEpaTypy
7e3BUs Ha 1a3 U 6e3 konebaHuil BEIOpaTh TOUHBI MOMEHT ISl OXJIAXKICHHUS.

IIpu pa3roBope OTHOCUTENBHO YKPEIUIEHNUS SITOHCKUX MEUEH, MHOTHE 3aI1aJHbIE TMCATENIN UCTIONIb3Y 0T TEPMUH
“3aKanuBaHue”’, a MPUMEHUTEIBHO K XaMoH — “MUHUSA 3aKanku” . TexHuuecku, ynorpeOieHrue STUX TEPMUHOB
B JIaHHOM CJIly4ae He KOPpeKTHO. boiee mpaBMIIbHO TOBOPUTH, YTO JIE3BHE MOABEPTHYTO TEPMOOOPaOOTKE
JUISL TOTO, YTOOBI YKPENUTh PEXKYIIYyI0 KPOMKY. 3aKaIMBaHUE — 3TO TO, YTO BBIMIOIHACTCS MOCIE YKPEIUICHUS,
4TOOBI C/IeNaTh CTaJlb MEHEE XPYIKOH.

EcuH0 HauMHaeT ¢ MaleHBKHX - PasMEpOM C CaXapHblii KyOMK — KyCOYKOB JAPEBECHOTO YIS, YTOOBI
rapaHTHPOBATh Kap (Ja)ke OroHb) B FOPHE M MPEAOTBPATUTH (PU3UUYECKOE MOBPEKIACHUE IIUHSHOW KOPKH,
KOTOPO€ MOXKET M3MEHHUThb Xxamon. OH 00epThIBaET TPSNKY BOKPYI CTAJIbHOTO CTEP)KHS M 3aKJIMHHUBACT
XBOCTOBHUK Jjie3BMsi B U-0OpasHbIif BBICTYH Ha KOHIIE CTEpKHs. YIEp:KUBAas Med 3a CTepsKeHb, FCHHIO0
HAa4MHACT OYEHb MEJICHHO IIPOTATUBATH JIE3BUE Yepe3 ropsAdne yIviv, OZHOBPEMEHHO JIEBOM PYKOM HarHeras
BO3JlyX Ky3HEUHBIMU MexaMH. Bce 3TO BpeMsl OH ynepKUBaeT Med pexylled KpoMkou BBepX. IlocreneHHo
Jle3BMe HAYMHAET HAKANATHCA. ECHHIO MpoTATHBAeT Med yepes OroHb OT JAeCATH [0 MATHAANATH pas U 3aTeM
MO3BOJISIET OTHIO YTUXHYTh, YTOOBI OH MOTI' MCCJIEAOBATh LBET Jie3BHsa. Korja OHO CTaHOBUTCS 1OCTaTOYHO
ropsunM (6osee yem 700 © C — LBET MKy APKO-KPACHBIM M OPaHKeBbIM), EcuHI0 nepeBopaunBaeT nespue
U CHOBA MPOTATHBAET €r0 Yepe3 TOpH — Ha 3TOT pa3 pexylleld KpoMmkoil BHU3. [locie HeCKonbKO OO0bIIero
KOJIMYECTBO MPOXO/IOB, JIE3BHE NPUOOPETET JOCTATOUHO PABHOMEPHYIO OKPACKY M PEeKyIasi KPOMKa (1IBET OT
SAPKO-KPACHOTO K OpaHXeBOMY) Oy/eT HarpeTa 10 6oJiee BEICOKOH TeMIIepaTyphbl, YeM OCTaJIbHAs YaCTh JIE3BUS
(1IBET OT KpacHOro K sipko-kpacHomy). Ilocie sToro Ecuumo morpyskaeT packaneHHOe je3BHE B eMKOCTh C
BOJIOM.

He Bce Ky3HeIlbl enaroT Axku-up> onucanHbiM criocoboM. Kysners! mkonsl Cocro, HarpuMep, *ayT, MoKa
JIe3BUE HE Harpeercs 0 0oJiee BHICOKOW TeMIIEpaTyphl.



d ECUHI0 TOCTENEHHO HArpeBaeT JIe3BUE, HEIIPEPHIBHO
B IPOTATMBAs €0 YePe3 OrOHb.

Teneps packaneHo Bce je3Bue. Ellle HECKOIbKO
NPOTATMBAHUI B TOPHE U JIe3BHE Oy/IeT rOTOBO K
OXJIAXKACHHUIO.

AHxu-ups: pacKalleHHOE JIE3BUE
IIOTPY’KaETCs B EMKOCTb C BOJOM.

Meton Ecunao ocoGeHHO MHTepeceH TeM, 4TO OH MO3BOJAET MOMyduTh yyypu. CIOBO yyypu O3HadaeT
“oTpaxxeHue”, a caM dPPEeKT MpOosBIAETCS B BUE OeIecOoro pucyHKa Ha JIE3BUH €O CTOPOHBI 00yxa. Ky3Hews
nepuoaa buazsH Biagenu STUM NpUEeMoM, HO B Iepro J10 METoIMKa Oblia yTepsiHa. Tak Kak pUCyHOK yyypu
MHOI7A, Ka3aJ0Ch, KOMMUPOBAJl XaMOH, 3HATOKU IEpUoia A0 Ha3BalIM €ro “BTopoi XxamMoH. TexHHuecku
3TO HEMPAaBUJIBHO, TaK KaK yyypu HE SIBISAETCS CIEACTBHEM oOpa3oBaHMs MapTeHcuTa. Hamuuume yyypu -
M0Ka3aresb BhICOYANIIel KBATM(pUKAIIMK Ky3HEela, TaK KaK PUCYHOK MPOSBISIETCS TOJIBKO MPH BBHIIOJIHEHUU
CTPOTO ONpejieIeHHbIX TPeGOBAHMIA K TeMIepaType U cOCTaBy MeTaslla. ECHHI0 TOTpaThI Ha SKCIIEPUMEHTBI
TPH rojia, IOKa HE CMOT' BOCCTAHOBHTh TEXHUKY MOIYUYCHUS Yyypu U TeNIePb HECKOIBKO IPYTUX COBPEMEHHBIX
Ky3HEIIOB TaK)Xe MCIIOJIb3YIOT €€ B CBOMX padoTax.



Temmeparypa U CTPYKTypa HUCIIONB3YeMOW CTalH BIUSET Ha MOsIBICHUE U Apyrux 3¢dextoB. Mbl Buaenwy,
YTO Ky3HEIl MOXKET OOBEIUHSTH OJOKHM C pa3HbIM COAEpX)aHUEM yriepoaa nepea GuHanbHON KoBKOW. boree
BBICOKOYTVICPOAUCTBIC CJIOU ITPOU3BCAYT GOHBIHGC KOJIMYCCTBO MapPTCHCHUTA ITOCJIC OXJIAXKACHU A, YTO ITPOSABUTCA
IIPY TIOJIMPOBKE B BUJIE IPKUX MOJIOCOK — KUHCYO3U U UHAO3yMa Ha JIe3BUU Meda. Eciu pactipenenenue yriepoaa
B MCTaAJJIC JIC3BUSA CHUJIBHO HCOAHOPOAHO, OXJIAXKICHUC BBIZOBCT IMOABJICHHUC MHOTOYUCIICHHBIX B(b(i)eKTOB
“3epHUCTOCTHU’, Ha3BAaHHBIX HUI, APAHUI, HUOU, KOHUD U cyHazacu (BCE 3TO Pa3HOBUIHOCTb MapTEHCHUTA, HO
MMEIOIIUE Pa3INYHBIE IMEHA COTJIACHO UX Pa3Mepy WM PACIIOIO0KECHHUIO).

Kuncyosu w unaozyma — BBICOKOYTJIEPOAUCTBIE OOJACTH MAapTEHCHTA,
KOTOpbIE IPOSBISAIOTCS KaK SIPKHE IMOJIOCKH B IIEPEXOAHOM 30HE (Xabymu)
MEX 1y TBEPJION peKyIei KPOMKOI M OCTaIbHOM 4acThIO Jie3BUs (001aCTh
nepauTa). Kuncyosu, 4To o3Ha4aeT ‘30J0ThIe JUHUU’, PACIIONATal0TCs
napajieIbHO pexylied Kpomke. HHaos3yma - “BCHBIIIKA MOJIHUU
BBITJISLAUT KaK 3UT3aroo0pas3Hast TUHUS, PACIIOIOKEHHAS O] YIJIOM HIIH
NEPIEHIUKYJIISIPHO PEXYILEH KPOMKE.

HHUOM HU3

[Ipumepsl Hu> W HUOU, KOTOPbHIE SBIAIOTCA BUIUMBIMHU OOJIACTSIMHU
MapTEeHCUTA, HAXOASAIUMHUCA B obmactu xabymu. Ilo cpaBHeHUIO ¢
TYMaHHBIMH 1 PACILIBIBYATHIMU 007aCTAMU Hu/Ol, B OONIACTSIX Hud, AONbIIE
HAXOJMBIIUMHKCS TpPH OoJiee BBICOKOH TeMIieparype, 00pa30BajKcCh
60HBLHI/IC KpUCTAJUIBI ayCTCHUTA, KOTOPLIC IOCJIC OXJIAXKACHUA CTallu
XOPOIIIO 3aMETHBI.

Tlocrne BBIMOMHEHUS AKU-up> ECUHIO BHIHMMAeT Meu U3 BOJbI, HarpeBaeT ero B ropue 10 160 © C u cHoBa
OXJIaKJaeT. JTO TpOLeAypa 3aKaJUBaHUS, Ha3bIBaeMas AKU-MOOOCU, TIOMOTAeT CHHU3UTh HANpsHKEHUE B
VKPETUICHHOW pexyIell KpoMKe, YacTHMYHO paspyiias Oojbllihe, HEAaBHO C(HOPMHUPOBAHHBIE CTAIbHBIE
KPMCTAJIIBI MAPTEHCUTA. 3aKaTUBAHKUE MOXKET OBITH TOBTOPEHO HECKOIBKO Pa3, OAHAKO ECHHIO TOMmKeH ObITh
OYCHb BHUMATEIIbHBIM, TIOCKOJIbKY TIPU MPEBHIINICHUN TPeOyeMOl TeMIieparyphl 4acTh XaMOH MOXET HayaTh
TEPATh OYEPTAHUS UITU TIPOIMACTH COBCEM. DTO KaK pa3 TO, 4TO MPOU3OILIO CO MHOTUMH CTAPUHHBIMH MEUaMH,



MOOBIBaBIIMMH B ropsAamux 3JaHusaXx: METAaJJI HC ITIOCTpaaall, HO XamMoH OBLI pa3spyuicH.

3arem, uCHONb3ys IpyOblii, oxiaxmaemblii Booil mmdoBanbHbli kpyr, Ecunmo ymanser ¢ moBepXHOCTH
JIe3BUS BCIO IIMHY U HUTH(YET PexyIIyo KpoMKy. OH MOXKET C/Ie1aTh XaMOH BUJUMBIM JJISl IEPBOHAYAILHOTO
OCMOTpA, UCTIONIB3Ys 2-X MPOLIEHTHBIN PacTBOpP a30THOM KHUCIOTHL. Eciu ne3Bue nepes oxyaxaeHHueM ObLI1o
CIIUIIKOM TOPSYMM, HA HEM MOTYT MOSBUTHCA TPELIMHBI MIU XAMOH MOXET OBITh IJIOXO ouepueH. Eciu
TeMmIeparypa Je3Bus Oblia CIUIIKOM HU3KA, XaMOH MOXKET He ObITh BOBCE — 3TO 3HAYUT, YTO PEXKYIasi KPOMKA
ObLIa HEIOCTATOYHO YKPEIUIeHa — UM OH Oy/IeT OYeHb HESICHBIM U PACIUIBIBUATHIM (TaK Ha3bIBAEMBIH “‘COHHBIIH
xaMoH”). Ho ecnu Bce monuio Tak, Kak ObLI0 3aIJIaHUPOBAHO, XaMoH OyleT ApKUi U YeTKUH, B COOTBETCTBUU

C TCM, YTO NPCACTABJIAT cebe ECI/IHI[O, KOrga co3gaBall Ha JIC3BUU ITIMHSHYHO KOPKY.

Eciu Ecunio He ynoBieTBOpeH MoTy4HBIIMMCS XaMOH, OH MOKET YCTPAHUTh €r0 HarpeBas JIe3BHe JOKpacHa
Y MEJUICHHO OXJIaXKJasl €ro Ha BO3LyXe€. HpH 9TOM IIPOUCXOIUT IIEPEXO CTPYKTYPBI CTAJIH K IEPBOHAYATILHOMY
cocTosiHuI0 — TepiuTy. Ilocne 3toro, EcuHI0 MOXeT CHOBA HOKPHITH JIe3BUE TIMHON U MOBTOPHTh AKU-UDD.
XOopoIo cieTaHHbIi Me4 CIOCOOeH BBIIECPKATh OT TPeX A0 MATH Takux npouenyp. Ilokasarens kauectsa
Ecunno cpaBuutensHo Beicok. Tpu ueTBepTH €ro Je3BUH YCHEIIHO MEPEHOCAT SKU-UpI. AHAJIOTHUHBIH
[I0Ka3arellb y CPEHEro Ky3Hela — II0JOBUHA UJIU MEHBIIIE.
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[Tocne axu-up> Ecunao ¢ momonipio nuimdoBagbHOrO Kpyra
YCTpaHsET NIMHY U UCCIEYET XAMOH.

XOPOLWMIA XamoH

"GenHLIK" XamMoH

O¥stOreN U

Xopouit xamMox UMEeT YeTKyI0 GOopMy U y3HaBaeMbIii
PUCYHOK I10 BCEM CBOEU MIMHE. J{OMOTHUTENbHbBIE NETAIA —
TaKue KakK acu U KUHCyO3u - JINAaloT ero ele 0oee CI0KHbIM
Y BU3YaJIbHO UHTEPECHBIM. “benHbIi” xamon yka3biBaeT Ha
YKPETUICHHYIO CTallb, HO MOXET UMETh XaOTHUYHBII BU]I, O3
HENPEPHIBHOTO WM PACIIO3HABAEMOI0 PUCYHKA.




COPUHAOCH: KOPPEKIIUA U3I'NBA JIE3BUSA

[Tpu BBIONTHEHUH AKU-UP3, METAILIT OKOJIO 00yXa CokuMaeTcs (IpU OXJIaKICHNUH ) B TeueHe 6osiee JJTUTeTbHOTO
nepuojia BPEMEHHU, YeM OBICTPO OCTyXaeMasi M YKPEIUICHHAs pexXyllas KpOMKa, YTO MOXKET HPUBECTH
K YBEJIIMYECHUIO M3ruba JIe3BHUs MOYTH HA MOJ-IrorMa. UToObl CKOMIIEHCHPOBATh 3TO, Ky3HEIl Ha CTaJuu
MOATOTOBKH K fAKU-Upd TIPUIACT JIE3BHIO FOPa3a0 MEHbIINH u3rud, yem 3To TpedyeTcs Ha camoM xene. Ho,
TEM HE MEeHee, OOBIYHO HEKOTOpast KOPPEKIIMs BCe ke HeoOXoauma.

Eciu u3ru6 cnumkoM 6051b0i, ECHHA0 MOMKET BHIIPAMIIATE JIe3BHE, HAHOCA yIaphl MOIOTOM BIOb 00yXa,
4TO6B “pacTAHyTh” MeTawl. Eciu M3rud HeI0CTaToYeH MM HepaBHOMEpPEH, JUIi ero KoppeKiuu Ecummo
NPWKUMAET 00yX JIe3BUS K PaCKaJICHHOMY JIOKpacHa MEIHOMY OJIOKY M 3aTeM OXJaKAaeT Med B Bozae. B Tom
MECTe JIe3BUS, KOTOPOE MOJBEPraeTCsl 3TOM Mpolelype, MPOUCXOAUT HEOOIbIIOE yBETUUYEHUE U3ruoa.

Wuorna ans BLIIPAMIICHUS e3BUs TpebyeTcss ECHHI0 mpuKuMaeT 00yX K

KOBKa. packajieHHOMY JOKpacHa MeTHOMY
0JI0Ky U KOPPEKTUPYET U310
Je3BUSL.

Ot0 ne3BUe ObIJIO HArPETO Ha
HEOOJIBIIIOM yYacTKe BOJIb 00yxa
yeThIpe paza. Uem Oosbliiee
KOJIMYECTBO Pa3 y4acTOK JIE3BUS
HArpeBaeTcsi, TeM OOJIbIIe
CTaHOBUTCSI U3TUO JIE3BUS B 3TOM
MecTe.



KAJBUTOI'U: I'PYBASA ITIOJIMPOBKA

Pa3Mephbl U OCHOBHBIE O4EpTaHHs Meua ObLI ONpejieNieHbl Ha dTare U3roToBIeHus cyrobs. Teneps Ecungo,
MCTIONB3Ysl IITHU(OBANBHBIM KPYyr U HaOOp MOJMPOBAIBHBIX KaMHEH, TOJDKEH OYMCTUTH JIE3BHE M HAHECTH
KOHTYPBI BCEX JJMHUI OOKOBBIX CTOPOH M 00yxa. Pexy1ast KpoMka Toxe JOKHBIM 00pa3oM 00pabarkiBaeTcs
U 3aTaYMBaAETCS.

CTpOTO TOBOPs, UCITOJIB30BAHHUC IMOJIUPOBAJIbHBIX KaMHeM — 3To pa60Ta MOJIMPOBHIMKA, OAHAKO KY3HCI I [ICPC
nepez[aqef/i JIC3BUSA MAaCTCPy NOJUPOBIIUKY ITPCANIOIUTAOT CaMU BBITIOJIHATH I”p}/'6y10 TOJIMPOBKY JIC3BUA. 910
SABIIACTCA T apaHTHefI TOT'O, 4TO q)opMa JIC3BUA U PUCYHOK JIMHUI 6y,ILy'T TOYHO COOTBCTCTBOBATL 3aMBICITY
Ky3HCIa. KpOMe TOIr0, PAa3/IMYHbIC I[e(I)CKTLI JIC3BUA TAKIKC MOTYT OBITh O6Hap}I)KCHLI Ha STarie FPY60ﬁ
IMMOJIMPOBKHU, YTO MO3BOJIUT KY3HCIY n30exaTh nepeaaiu MacTepy MMOJIUpPOBKHU HECKAYCCTBCHHOIO JIC3BHA.




XH: JEKOPATUBHBIE KAHABKHU

KanaBku (x#) 4acto BeIpe3aloTcss Ha 3Tamne rpy0oil MOJUpOBKU. TpaguIlMOHHO, KAHABKU PAaCIIOIOKECHbI
BbIIIE OOKOBOTO pedpa, TaM, Iie MeTalll OTHOCUTEIbHO MATOK. OHU 100aBISIOTCS MO IBYM NMPUYMHAM: KaK
XYZ0KECTBEHHOE oopmiieHHe U Ayt obserueHus jne3Bus. lllupuna u ¢opma kaHaABOK — Ha YCMOTpPEHHUE
Ky3Hella, HO HE00X0IUMO COOIIOCTH OOIIYI0 TAPMOHHIO.

DTy paboTy 4acTO MOPYUaAIOT BHITIONHATH YueHUKY. CHadasla OH OTMEUaeT MOJI0KEHHE KaK 10 KaHABKH
Ha sie3BuH. [locne 3Toro, ucnoabp3ys ABYpy4HbIN pe3ak ¢ U-00pa3HbIM JIe3BUEM U3 3aKaJCHHOU CTaJIH,
HAYMHAET BBIPE3aTh KAHABKY BJIOJIb JIE3BUS, IOCTEIICHHO paciiupsis u yrayomnss ee. [ pybo Beipe3anHas
KaHaBKa BRIPABHUBACTCS CHaYa a KPYTJIbIM HATMIBHUKOM, a 3aTeM HaOOpOM HEOOIBIITUX KaMEIIIKOB
KkapOopyHa u nundoBaIbHON OyMaroi. B 3akimrodeHune, MOBEpXHOCTh KAHABKH MOJIUPYETCs TBEPIOH
CTaJLHOM UTJION J0 3epKalbHOro Onecka. PaboTa mo BeIpe3aHHI0 KaHABOK HA JITMHHOM MEYe MOXKET 3aHSTh
JI0 IBYX JHEW.
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CMeEHHEIC JIe3BUS IJIg pe3aKa UCITOJIb3YHOTCA
JJI1 BBIPC3aHUA JCKOPATUBHBIX KaHABOK
pa3jinuHoro BUaA.

Ecukansy BbIpe3aeT KaHaBKH HA OJHOM U3 HOBBIX Medeil oTia. [10BepXHOCTh BHIPE3aHHOM KaHABKH
[Tpu pabote pe3ak HampaBiseTcs “oT ceds”. MIOJIUPYETCS CTAJIbHOM UIVIOM.



HAKATI'O: XBOCTOBHK

XBOCTOBHK SITOHCKOTO Meya 00pabaThIBaeTCsl HAMWIBHUKOM B TIOCJIETHIOIO OYepeib U 32 BECh CPOK CITYKObBI
J1e3BMsl OH HUKOLA HE MOJUPYeTCs M He YMCTUTCA. XBOCTOBHKHM ECHMHIO 0OBIMHO 0OpabaThiBaeT O4eHb
rpyObIM HAMUILHUKOM, IpUYeM 06paboTKa UIET MO/ yITIOM K IMHUH pexyliei kpomku. [Tocie storo, Ecunmo
C IIOMOIIBIO CBEPJIMIILHOTO CTAHKA CBEPJIUT B XBOCTOBUKE OTBEPCTHUE — MIKY2U-AHA JJ1s1 MATIEHBKOH 3aKJIETIKH,
KOTOpasi IPOXOJsl YEPE3 XBOCTOBUK U PYKOSATh MEUa, Y/IEPKUBAET JIE3BUE B PYKOSATH.

duHanpHasS o6pa60T1<a XBOCTOBHKA BBIITOJHACTCA HAITMJIbHUKOM.




MD¥: TOANUCH

Teneps Ecunno MoxkeT mepeaapaTh Med APYyrHMM MacTepaM [l U3TOTOBJIEHHUs XabaKu, HOKEH U UHCTOBOM
noaupoBKH. OH MOJMMIIET JIE3BHE TOIBKO IOCJIE TOT0, KAK OHO OKOHYATEIbHO TOTOBO U IIPOBEPEHO UM BO BCEX
netansix. Micronb3yst MajJeHbKoe III0CKOE JI0JIOTO U MOJIOTOK, OH HAHOCUT Ha XBOCTOBHK CBOE UM U JIIOOYIO
Apyryio undopmanuio, kotopas norpedyercs. [Ipumepst Haanuceit — “Ecunno”, “Ecunno caxy” (“Cuenano
Ecunno”), KpoMe Toro 3To MoxeT GbITh Ha3BaHUs MECTa, [ie )KUBET EcuuI0, 1aTa u UM U1, 171 KOTOPOTro

OH HU3IOTOBWJI JIC3BHUC.

ECI/IHI[O NOANMMCHIBACT ME€Y TOJIBKO ITOCJIC TOIO,
KakK JIC3BUC GYI[CT OKOHYATCJIbHO OTIIOJIMPOBAHO.

Ecunio ¢ momoIsio ctaMecku BIPe3aeT BTOPOit
ueporud cBOEro UMEHH.




