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BBEJAEHUE

B nannon bP mpencraBieHO NPOEKTUPOBAHWME W HM3TOTOBICHUE KOBAHOTO
n3aenus «Hacen ¢ MPUMEHEHUEM TEXHOJIOTUH YEKAHKHU.

Kapkac yvacoB cocrout u3 mertamia — 6 npyTtkoB no 200mm , 4 mpyTka 1o
60MM, IPUBApEHBI IO ICKU3Y, KOTOPBIA N300pakeH Ha PUCYHKE 5.

JIiist m3rotoBieHus u3Aenus TpeOyeTcsl cHavyalla pa3paboTaTh 3CKU3, BHIOpATh
MaTepuan, a TaKXe MHOXECTBO BCIIOMOTATENbHBIX MaTEpHAIIOB M METOJ €ro
00paboTKH.

Ilenpro naHHOM BP sBisieTcs NPOEKTUPOBAHUE M M3TOTOBICHUE KOBAaHOTO
uznenus «Haced» ¢ IpUMEHEHUEM TEXHOJIOTUU YEKAHKH.

3amayel SBISETCS pa3BUTHE XOPOIIErO MBIIIJICHUS, UCCIEIOBAHUS OCHOBHBIX
CTaJMil, MOJYyYEHUE TEOPETUYECKUX W IPAKTUYECKUX HABBIKOB IS BBIITIOJHECHHUS
NPOEKTHOM paboThl. PaccMaTpuBaroTCs pas3idyHble BUABI KOMIIO3UIIMOHHOIO
pEILICHUs YacoB C LIEJIbI0 pacIupeHust UHHOPMALIMOHHON Oa3bl.

B nepBoil rnaBe mpeacTaBiieH JIUTepaTypHbIi 0030p. B Hell onuceiBaeTcs
UCTOpYs. BO3HUKHOBEHHS YacoB. A Tak XK€ Kak MPOMCXOAWIO PA3BUTHE 4YacoB.
[Toka3aHbl OCHOBHBIE BH/IbI YACOB.

Bo BropoM paszgene mnpeacraBlieHa XyJOOKECTBEHHas 4acTh. Pa3zpaborka
KOMITO3UIIMOHHOTO penieHusi. Onrcad BHIOOP Mu3aitHa, pazpaboTka scku3a “Yacel” ¢
MPUMEHEHUEM TEXHOJOTUN YEKAHKHU.

PaccMmoTpensl: cocTaB, XUMUYECKHE U (DU3UUECKHE CBOMCTBA MEIU U CTaJIU.
Omnwucanbl HanboJIee pacIPOCTPaHEHHBIE BU/IbI YACOB, a TaK e OTJIMYUS HACTEHHBIX
OT HaroJIbHBIX YacOB. PacCCMOTpPEHBI TEXHOJOTUYECKHE XapaKTEPUCTUKHU, CBOMCTBO U
cocraB Cranu 3.

A Tak Xe pacCMOTPEHBI XapaKTEPUCTHUKH BCIOMOIAaTENIbHBIX MaTE€pUalOB,
HEOOXOAMMBIX JJIs1 CO3JJaHUs JAHHOTO U3/IENHSL.

[TokazaHo crienobopy0BaHKe, KOTOPOE MOTPEOOBAIOCH JIJIsl YEKAHKH MEJIH.

B TpeTheM paznene paccMOTpeHa TEXHOJIOTHYECKast 9acTb.



TexXHOJOrnYecKnii MpoLEecC M3TOTOBJICHHS CO3JaHUsl Kapkaca JJisi 4acoB M
yekaHka Meau. OnucaHbl M NPEJOCTABIEHBI MPOLIECCHl CBApKH KapKaca, MpOLECC
HOJIFOTOBKY MEAM JUIsl YeKaHKH, KJIeNKa U cOopKa.

Paccunrana macca yacoB. Kapkaca u3 METAINIMYECKUX MPYTHEB U MEIM, & TaK
e MOJCUNTaHa Macca ¢ YYETOM BbIXOJA FOJIHOTO.

[loncunTtana TpyAOEMKOCTh B Hacax (CKOJIBKO ObLIO MOTpPau€HO BPEMEHHU Ha
U3roToBiieHHe “Yacel” ¢ IPUMEHEHUEM TEXHOJIOTUU YEKAHKH ).

Tak »xe HanucaH BBIBOJI Ha OCHOBC BCCX HpI/IO6p€TeHHBIX CBCHCHHﬁ.

1 JIutepatypHblii 0030p

HacTtennsle yacel — 3TO TO YTO HEOOXOAMMO BCEM, OHU OBLIUM HM300PETEHBI
2 BEKa HaA3dng, HO B TO BpeMs HUX IPEJHA3HAYEHUE OTIPAHUYMBAJIOCH ITPOCTBHIM
OTCYETOM BPEMEHU.

Janee yacel CTaJM yKpallarh JpParolE€HHBIMU, Pa3HbIMM KaMHSIMH, HaJl WX
JTU3aHOM TPYAWJIACh MHOTHE XYAOKHUKM — OOBIYHAs BPOJE BEIlb, IUIOJ MBICIH
TOrO KTO YMEET JymaTh, CTal O4YEHb OOJBIION 4YacTbl0 HHTEpPbEpa, JOPOTUX
anapTaMeHTOB, JOCTOMHCTBOM JOCTAaTKa M OrpOMHOro BKyca. CeromgHs KynuTb
HACTEHHbIE YaChl MOXET KaXX[blif, HO HE MHOTUM YyJaeTcsi BbIOpaTh MOXOASIINN
nu3aitH, 0OpMIIEHUE U TBET.

Ha MupoBOM pPbIHKE, UMEETCSI OTPOMHBIN BBIOOP HACTEHHBIX YacOB Ha Jit000e
KAaueCcTBO, KOJHMYECTBO MX TMPOCTO OrpOMHOE. A [u3aiiHEpbl NPOJOJIKAIOT
pa3pabaTbiBaTh BCE HOBbIE U HOBbIE. Yachl MOTYT ObITh KaK MPOCTHIMH, CEPUIUHOIO
MPOU3BOJICTBA, TAK M OYEHb JM3ANHEPCKUMH, AOPOTMMU — JUIsi OOraThixX JIOAEH,
3aropoJIHbIX KOTTEKeH, OOJBIINX , MPOCTOPHBIX KBAPTHUP.

Ctunp u3zienuii MoKeT ObITh TPAKTUYECKHU JIFOOBIM — KJIACCUYECKUM, MOJIEPH,
xai-TeKk. MarepuanioM MOXKET TaK K€ CIy)KHThb METall, LIEHHbIE MOPOJbl Pa3HbIX
JEPEBbEB, IUIACTHUK, CTEKI0. MHOrWe 4acbl MOIYT CTaTh PsJAOM IIPOU3BENCHUMN
HCKYCCTBA — B UX MEXAHU3M MOKET OBITh BCTPOEH B JOPOTOCTOSIIIINE METAIIIBI.

Ho He3aBUCHMMO OT LIEHBI M Ka4eCTBAa M3IEIUSA BCE 4YacChl MOAPA3AEIAIOTCA Ha

TPHU BHUJA: MCXAHWYCCKHUC, KBAPLICBLIC MW 3JICKTPOHHBIC. A YK€ 3TU BUAbI B CBOIO



ouepeb MOAPA3ACIAIOTCS Ha TUIIBI — Yachl C MTUIICH, C TUPSMHU, C OYIWIBHUKOM, C
WHIUKATOPAMHU.

Pa3zMepbl HacTeHHBIX YacoB MOTYT KosiebaTbes oT 250 MM g0 1000 mm. Kak
VKpallleHHEe HACTCHHbIE Yachl HMMEIOT OYEHb OOJIBIIYIO MOMYJSIPHOCTh CpEeau
NoKymaTese, Ogarogaps MHOroOOpa3ui0 BapHaHTOB, MOKHO MOA00paTh 4achl K
mo00i1 obctaHoBke. TOJNBKO MPU BHIOOPE TAKOrO YyKpalleHHs] 0053aT€IbHO CTOUT
oOpamiarh BHHMaHHE Ha KadyeCTBO — TOPTOBYIO MapKy, CepTU(HKAINIO KadyecTBa,
rapaHTUiHble CpOoKU. MHOCTpaHHbIE M MIBEHIAPCKUE MPOU3BOJUTENNA BBIMYCKAIOT
caMbl€ TOYHBIC YaChl, HEMEIIKUE — CaMbI€ XOPOIIIHME U T0JITOBEYHBIE.

bnarogapst BHEApEHUIO B TPOU3BOJICTBO HOBBIX TEXHOJIOTHUNA U MHOTO HY>KHBIX
pa3paboToK, Tenepb U POCCUMCKUE HACTEHHBIE YaChl XapaKTEPU3YIOTCS XOPOIIUM
Ka4ueCTBOM U HAJCKHOCTHIO MeXaHW3MOB. Kaxpiil 4eoBeK BHIOMpPAET Yachl HA CBOM
BKYC — KOMY-TO HYHBI JUJII KpacOTbl, KOMY-TO MpPHUATEH 3BYK CTyKa MAasiTHHUKA.
Hekoropbie *UBYT TOJBKO MO YacaMm, OEpeKHO MUIAHUPYsI CBOE BpeMsi — JIsl HUX
MOAOUIYT AJIEKTPOHHBIE YaChl C 3aMETKaMHU.

Kakue Obl yackl OHU HE BBHIOpaJIM, BaKHO OJIHO — OHHM HHUKOTJA HE YTpaTAT
CBOCH AaKTyaJbHOCTHM U MPOCITYKaT BaM JOJITOE BpeMs, MOITOMY K OCMOTPY U
MOKYIKEe HACTEHHBIX YacOB HYXXHO TOAXOJAUT C TOYHOCTHIO BbIOOpa U
YAOBJIETBOPEHUEM JTYIIIH.

Hactennbie yacel — HYXXHBI 1JI1 J€KOpa, KOTOPBIM MOXET CTaTh Ha4YaJioM B
HOBOM MHTEPHEPE UM AIEMEHTOM, IMOJYEPKUBAIOIIUM €r0 rapMOHUYHOCTh. [ToMumo
npocTo  (QYHKIIMM 4YacoB, OHU TakXKe COOONIAIOT O BPEMEHU, KOTOpPOe
JEUCTBUTEIBLHO B JAHHOE BpeMsI.

Hctopus HaCTEHHBIX YAaCOB TakK € CBsA3aHA C PA3BUTUEM YACOBOM MEXAHUKH.
Kaxk ObL710 U3BECTHO, MEPBbIC MEXaHUUECKUE MPUOOPHI BPEMEHH, ObUTH CJIETIaHbI eIe
B 13-14 BB. Torma 310 OBLIM OYEHBH OOJIBIIIME W TKEIBIE YCTPOMCTBA, KOTOPHIC
YCTaHABJIMBAJINCh HAa IIEPKBIX W B ILEHTpPE Topoja. MexaHu3Mm OalleHHBIX 4YacoB
paboTas 3a CYET PHEPTUM OITYCKAIOIIETOCs I'Py3a, B KaUeCTBE KOTOPOTO J0JIT0€ BpeMs

IMPUMCHAJINCHh KaMCHHBIC I'HPH.



Ha pyOexe 14-15 BB. MOSBWINCH NEPBbIE HACTEHHBIE YAacChl, KOTOPHIC
KOHCTPYHPOBAIHCH 10 TOM K€ cxeme, yTo U OameHHbie. KonecHas cucrema ¢ rupsMu
M KOJIOKOJIbYMKAMH pa3MeIlaliach B KOPIyce U3 Kejne3a Wi JaTyHu. HacteHHbie
Yachl ¢ TUPEH MOJIb30BAIKMCH MOIMYJISIPHOCTHIO M MO3/HEE, KOT/Ia yXKe OBl BHEIPEH
MPYKUHHBIN IPUBOI.

B 17 Bexke B AHITIMM TNOSBWINCH IEPBBIEC JIFOUEPHOBBIE HACTEHHBIE YaChI.
CHavana OHU JENaMCh B KOpIycax W3 JKeJe3a, 3aTeM IOSBWIACH OpPOH30BBIE U
JATyHHBIE BEPCUMU.

Hacrennbie wacer 18 — wHawama 20 BB. TIPEACTABISIOT  OOJBITYIO
XyZIOKECTBEHHYIO M MCTOPUYECKYIO LIEHHOCTh. BIUIOTh 10 cepennnabl XX BeKa OHU
ObUIM HETO3BOJMUTEIBHON POCKONIbIO JJII OCHOBHBIX ClIO€B HaceneHus. CuTyauus
M3MEHMJIACH C MOSBJICHUEM KBAapLEBBIX M JJIEKTPOHHBIX MEXAHU3MOB. [Ipon3BoacTBO
HAaCTEHHBIX YacOB MPUOOPENIO MACCOBBIM XapakTep, U3 MNpeaMeTa POCKOIIM OHHU
MIOCTETICHHO MPEBPATHIINCH B MMOBCEIHEBHBIN ObITOBOM mpubop [1].

B Moay BowIIM JIerKKe W U3SIIHbIE KOHCTPYKLIHMH KOPIYCOB 0€3 Kakux-audo
JUIIHUX JeTajed W JEKOPATUBHBIX JJIEMEHTOB. ['pOMO3IKHE KOHCTPYKLMHU C
OamnHsAMU OBLUIA BBITECHEHBI TPOCTHIMU KOPITYCaMH, B KOTOPBIX OalllHs U OCTAMEHT
CIMBAIUCH C QYTIApOM IS MasTHUKA C XapaKTepHOW CTEKJISTHHOW JBEpIICH.
Kopryca 4acoB, Kak M IIpexzIe, B OCHOBHOM BBINIOJHAIUCH M3 AepeBa. IloznHee
HIMPOKYI0 TOMYJISPHOCTh NPHUOOPENM 4Yachbl C HEOOBIYHBIMM T'€OMETPUUYECKUMHU
dbopmMamMu ¥ HECTAHAAPTHBIM COYETAHWEM MaTEpHAIOB (HAIPUMEp, CTEKIIO, TIACTHK
1 METaJj).

B HHUX B OCHOBHOM HCIIOJIB30BAJICSI KBapLEBbI MEXAaHU3M, HE 3aHUMAIOIIUN
MHOTO MECTa U TMO3BOJISIONIMA aKTUBHO AKCIIEPUMEHTHUPOBATh ¢ (opmoit. [Ipuniummn
CO3JIaHHsI HACTEHHBIX YacOB C TEX IMOP HE HW3MEHWICS - MHUHUMYM MEXaHuU3Ma M
MaKCUMyM Jn3aiiHa. A BOT MHOTO00Opasue, UCIOIb3yEMbIX MATEPUATIOB 3HAYUTEIHLHO
pacmmpuics: MeTa, aepeBo, (apdop, Kepamuka, TIACTHKA, CTEKJIO, aKpui,
daHepa, HaTypaibHas KOXa.

Pa3BuTne KBapuEeBBIX M 3JEKTPOHHBIX TEXHOJIOTUW IMO3BOJIAIIO CO3/aTh YacChl

caMoi  pa3HooOpasHoM  koHpurypauuu. [loSBUIOCE  CTOJIBKO  BapUaHTOB



opopMIIeHHUS, YTO MPUAyMaTh YTO-TO HOBOE TMOPOW KAKETCS HEBBITTOJHUMON
3amauedi. Ho mms demoBewyeckod (paHTa3uM HET HUYETO HEBO3MOXHOTO. UTO XK,
MpEICTaBUM BallleMy BHUMAHHIO CaMble HMHTEPECHBIE pPa3pabOTKU COBPEMEHHBIX
JTIA3aHEPOB.

B coBpeMEHHOM MHUpE HACTEHHBIE Yachl SIBIIAIOTCS HEOTHEMIIEMON YacCThIO
UHTEpbEpa. A MpeaMeT JeKopa C OPUTHMHAIBHBIM JIU3aWHEPCKUM PEUICHUEM, Kak
M3BECTHO, MOKET OKUBUTH JIAXKE CAMYIO YHBLITYIO OOCTaHOBKY.

BriOupasi HacTeHHble dYachl JJisi OINPEACICHHOM KOMHAThI (IpUXoXkas,
TOCTHHAsA, CHaJbHS, JETCKas U Jp.), HY’)KHO HCXOJIUTh HU3 €€ MpeIHa3HAYCHUS U
ocoOeHHOCTe uHTepbepa. COBpPEMEHHBIM JW3aliH HHTEpbEpa  OTIUYACTCS
MHOT000pa3reM CTHIMCTHYECKUX pemieHui. [loquepkHyTh rapMOHUIO BHYTPEHHETO
oopMIICHUSI TIOMOTYT TPEAMETHI JEKOpa, CPeld KOTOPHIX HE MOCJIECIHIOI POJIb
UTPAIOT HACTEHHBIE YaCHI.

Tak, B qomax ¢ OOBIYHBIM MHTEPHEPOM OOJIBIIIE BCErO MOJAOUIYT JIEPEBSIHHbBIC
HACTCHHBIE Yachl (MOXHO cJenaTh TaK, 4TOObl KOPIYC 4YacoB M MeOenb ObuiH
BBITIOJTHEHBI U3 OJJHOM MOpoAbl AepeBa). Mojenu B KOpIycax U3 IJIACTUKA, CTEKJIA U
METajla XOPOIIO JOMOJHAT IW3aiH B CTUJIE Xal-T€K. A BOT «3THUYECKHE)» YAChI
CTaHyT OY€Hb HEOOBIUHBIM IITPUXOM, KaK B OKPY>KEHHU MPOCTOTO JEpeBa, Tak U B
coueTaHMu C Oeno-CTaJbHbBIM MHHUMaIM3MOM. B nomax, rae Bcs oOCTaHOBKa
nogoOpaHa B CTWJIE KAHTPH, UJEATBLHO BIUIIIYTCS YaChl C KYKYIIKOM.

B nauvane 18 Beka Bo DpaHIMM BOLLIM B MOAY HACTEHHBIE «KAPTEIbHBIC»
4yachl, KOpIyca KOTOPHIX OTJIHUBAJIUCh U3 30JI04EHOM OpOH3bI M YyKpallaluch
JIMCTOBBIM OpHAMEHTOM. Bo BTOpOUl monoBUHE 18 CTONETHS MOSABUINCH KAPTUHHBIC
4achl, B KOTOPBIX TUCK IHdepOdiaTa BCTABISIICA B XYJ0KECTBEHHO Pa3pHCOBAHHYIO
KOMIIO3ULIUIO C TEW3aKHOM WM ApXUTEKTYpHOU TemaTukou. llozmHee w3 atmx
«KaApTUHHBIX YacOB», Pa3BUJINCh paMHble: IudepOsar ¢ OOBIYHBIM OPHAMEHTOM
MOMEIIAJICS B IMO30JI0UYEHHYIO paMy B CTHJIE OujepMeriepa WK MO3IHETO POKOKO.

CambIM TIO3THUM M PaCIpPOCTPAHEHHBIM BUJOM HACTEHHBIX YacOB OBLIU Tak
Ha3bIBaEMbIC MAasITHUKOBBIE Yachl. [lepBhie Yachl MOJ00HOTO au3aiiHA MOSBWINCH B

ABctpun B koHue 18 Hauvame 19 BB. Kopmyca aBCTpHICKMX 4YacOB yKpallaluCh



pPE3HBIMHU OPHAMEHTAMU U UMeTH npsaMoyroybayio Gopmy. B Coenunennsix [taTax
AMEpUKHN TEM BPEMEHEM IIHPOKOE PACIPOCTPAHEHUE MOTYUUIN MASITHUKOBBIE YaChI
CO CJIOKHBIMU KOpIycaMu (HEKOTOPbIE U3 HUX 0 OpME HAIIOMUHAIN MYy3bIKaIbHbBIE
UHCTPYMEHTBI — OaH]IKO)

Ju3aiiHepcKre HaCTEHHbIE Yachl UMEIOT MHOTOBEKOBYIO, YXOSIYIO B AAJIEKOE
IPOLLIOE, UCTOPHIO, HO 3TO U3JIENNE, HE TIOTEPSBIIEE CBOEH LIEHHOCTU B HACTOSILEE
BpeMs. YacoBasi HCTOPHSI HAYMHAJIACh C MHTEPbEPHBIX 4acoB. OHU ObUIM OONBIIUMH,
C MasATHUKOM, TUPSIMH U MPO3PAYHBIMU ABEpLaMU. VX Kopryc Aenaau W3 LEHHBIX
nepeBbeB. Ha nOpoTsKeHMH MHOTMX JAECSITKOB JIET TaKUE 4Yachl TPaJuLMOHHO
pa3MeIainuch BO MHOTUX JIoMax AHIJIUU.

Tak >xe OHM IepeaBaIuCh U3 ITOKOJICHUS B TIOKOJICHHE M UMHU ropauiucs. 1o
HUM MOKHO OBUIO OINpPEAENUTHh BO3PACT AHTIUHCKOro poaa. Yacel ObUIM MPU3BaHbI
CO3/1aBaTh TEILJIO, XOPOIIYKD OOCTaHOBKY M Pa3MEPEHHOCTh B KU3HHU. TONBKO B
AHITIMM W3HAYaJbHO NOSBUJIMCH HACTEHHbIE 4ackl. HeMHOro mosxe repmaHcKue
MacTepa 4acoBOro Jelia MpuayMainu Kykyliky. HacteHHble yachl, KOTOpbIE ceiuac
€CTb B COBPEMEHHOM MHTEphEpE, pa3HOOOpa3Hbl MO JU3aliHy, CTHIIIO, YCTPOUCTBY.
Oco060i1 MOMyISIPHOCTHIO TOJB3YIOTCA MEXaHMYECKHE XOJuKu. He Tak JaBHO
NOSIBWINCh KBaplIEBble HACTEHHbIE Yachl, KOTOpblE paboOTaroT OT OaTapeukH.
HecMoTpst Ha TO, 4YTO MHOro€ B HACTOSIIEHW JKHW3HU IOJBEPIVIOCH HW3MEHEHUIO,

HACTEHHBIC YaChl O-TIPESKHEMY SIBIITIOTCS HEOTHEMJIEMOI 4acThi0 HHTEphepa [2].

1.1 Ucropus

CxoecTb MEpPBbIX MEXAaHUYECKMX YacOB MOXKHO cuUuTaTh AHKHUPEpCKUui
MEXaHU3M, HalIeHHbII apxeosioramu B 20 BB. cpeid 00JIOMKOB OOJIBIIIOTO KOpabiis u
KOTOPBIM ObLT cO37aH BO 2 BB. JI0 H.D.

[lepBpIMH MEXaHHYECKMMH YacaMd C aHKH(EPCKUM MEXaHW3MOM ObuIH
U3roToBJIeHbl B BOCTOYHOM Kutae B 724 rony Hamielt apel, pabotHukamu CeHHOM
u JIunmzaneM. U3 Kutas pazpaboTku MexaHus3ma, BEpOATHO, nonainu B OAD.

[TepBbie MasTHUKOBBIE Yachl u300peTeHbl B Jlapmmtagte B 995 rona

'epbeprom — Oyaymum mnanod  CHIBBECTPOM  BTOPbIM, HO  OOJBIIOTO


https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%82%D0%B0%D0%B9
https://ru.wikipedia.org/wiki/725_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%98_%D0%A1%D0%B8%D0%BD
https://ru.wikipedia.org/wiki/%D0%9B%D1%8F%D0%BD_%D0%9B%D0%B8%D0%BD%D1%86%D0%B7%D0%B0%D0%BD%D1%8C
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%82%D0%B0%D0%B9
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%8F%D1%82%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D1%80%D0%BC%D0%B0%D0%BD%D0%B8%D1%8F

pacnpocTpaHeHUsT He Tmoiay4ywiau. Tak ke OameHHbie dackl B CeBepHOU
EBporne moctpoens! 6pu1u B 1286 roay eBponeiickumMu Mactepamu B BectmuHcTepe.
Tak >xe B 3TO K€ BpeMs O KOJECHBIX yacax ¢ Ooem omnoBemaer Jlante B cBoeit
«bOXKECTBEHHON KOMEIU).

IlepBrie B CeBepHOil EBpome MeXaHMYECKHE 4Yachl, yCTaHABIMBAJINCH Ha
OaIHAX 7151 TOro, YTOObI MOXHO OBLJIO TOMECTUTh TUPEBOM MAasITHUK, UX MEXaHU3M,
MMEJ BCEr0 OJHY CTPEJIKY — YacOBYIO. MUHYTHI TOTa BHIUMO HE HU3MEPSUIUCH, HO
TaKue 4Yachl 4acTO OTMEYAJIA IIEPKOBHbIC MNpPAa3JHUKU. MasTHUKAa B TaKWX Yacax
TakKe He ObLIO.

Tak, OameHHble Yackl, ycTaHoBlIeHHbIE B 1352 rony B CtpacOypre, HE UMeIU
MAasTHHUKA, 3aTO NTOKA3bIBAJIM YAChl, YaCTU CYTOK, IPA3IHUKH LIEPKOBHOTO KaJeHAAps.
B nonnens mnepen Qurypkoit JleBrl CKIOHAIUCHh (UTYPKH TpEX BOJIXBOB, a
30JI0TOM METYX KyKapeKkanl U OUil KpbUIbSIMH, CIEUUANbHbIII MEXaHU3M IPUBOIWI B
JBUKEHHE MAaJICHbKHE YAAPHBIM MY3bIKAJIbHBII MHCTPYMEHT, OTOMBABIIUE BpeEMS.
Ceituac ot CrpacOyprckux 4yacoB yienena Tojibko TmetyX. Ho apeBHuX, wu3
COXPAHUBIIUXCS 1O HAlIMX JHEH, OallleHHBI YacOBOM MEXaHM3M HAaXOJIUTCS B
cobope anrnuiickoro ropoja Coscoepu, u oTHocuTcs K 1384 rony.

Ho B 17 Beke 3HaMeHHTHIN ["auineo  yCOBEpIIEHCTBOBA ~ MAasiTHUK —
u3zoobperenue ['epOepra, HO UL CIOYCTS ONPENEICHHOE BPEMEHH €ro M300peTeHHe
CTaJIM UCIIOJIb30BATh B Yacax.

B Poccuu niepBbie  OallieHHBIE Yachl, COOpaHHBIE CEpOCKMM pPaOOTHUKOM
JlazapeM, MOSIBIAIOTCS Ha KHSDKECKOM JaBope MockoBckoro Kpemis B Havane
15 Beka [3].

Ha pannHblii MOMEHT napeBHHME OallleHHbIe 4Yachl EBpombl HaxoasTcs B
benopyccuun. Onu ceifuac B paboueM COCTOSIHMM YXke Ha NpoTskeHuu oomee 470 Jer.

[lo3z)ke, TOSBUIMCH Yachl, KOTOpPbIE MOYHO HOCHTb B KapMaHe,
3amareHToBaHHble B 1673 roxy ['tolireHCOM, a 3aTeéM — HEMHOI'O II03)KE€ — M Yachl
HapyuyHble. BHavasie HapydHble 4Yachl OBLIM TOJBKO JUIsl JKEHCKOTO IoJia, OoraTto
YKpaIIeHHbIE JIPAarolE€HHBIMU KaMHSMH FOBEJIMPHBIE U3JENHS, OTINYAINCh HU3KOU

TOYHOCTBIO x0/a. Ho, camoe rimaBHOe 4TO, MY’)KUMHA TOTO BPEMEHH HE Hajesl Obl


https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BF%D0%B0%D0%B4%D0%BD%D0%B0%D1%8F_%D0%95%D0%B2%D1%80%D0%BE%D0%BF%D0%B0
https://ru.wikipedia.org/wiki/1288_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%81%D1%82%D0%BC%D0%B8%D0%BD%D1%81%D1%82%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BF%D0%B0%D0%B4%D0%BD%D0%B0%D1%8F_%D0%95%D0%B2%D1%80%D0%BE%D0%BF%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BD%D1%83%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%8F%D1%82%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/1354_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D0%B0%D1%81%D0%B1%D1%83%D1%80%D0%B3
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%BB%D1%85%D0%B2%D1%8B
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%82%D1%83%D1%85
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D0%B0%D1%81%D0%B1%D1%83%D1%80%D0%B3
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D1%81%D0%B1%D0%B5%D1%80%D0%B8_(%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/1386_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/XVII_%D0%B2%D0%B5%D0%BA
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%8F%D1%82%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BB%D1%8C%D0%B2%D0%B5%D1%81%D1%82%D1%80_II_(%D0%9F%D0%B0%D0%BF%D0%B0_%D0%A0%D0%B8%D0%BC%D1%81%D0%BA%D0%B8%D0%B9)
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B1%D1%8B
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D1%81%D0%BA%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9_%D0%9A%D1%80%D0%B5%D0%BC%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/1675_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%93%D1%8E%D0%B9%D0%B3%D0%B5%D0%BD%D1%81,_%D0%A5%D1%80%D0%B8%D1%81%D1%82%D0%B8%D0%B0%D0%BD

yacel cebe Ha pyKy. Ho BoiiHBI n3MeHmIM nopsAaok Bemiei u B 1878 roay maccoBoe
POM3BOJICTBO HAPYUYHBIX YACOB JIJIs1 apMuUU Hadasa Gupma ['upap.

Bpemst u MecTo NOsSIBIEHUS TIEPBBIX MEXAaHUYECKUX YACOB TOYHO MOKa YTO HE
u3BecTHO. Ho, HEKOTOpBIE MpeanookKeHus: Ha Bce, Ke ecTb. CaMbIMU CTapbIMHU, XOTS
U JOKYMEHTAJIbHO HE TOJITBEPXKJACHHBIMU COOOIIEHUSAMU O HHUX, CUYHUTAIOT
YIOMHHaHUS, OTHOcAmuMecs K X Beky. M3o00pereHne MeXaHUYECKUX YacoB
npunucbiBatoT Pumckomy Ilane (948 — 1005 rr. H.3.). M3BecTHO, uTO I'epbept BClO
CBOIO JKHU3HBb ObLI 3aMHTEpecoBaH 4yacamu U B 994 rony cienan nepBbie B UCTOPUU
OaleHHbIe Yachl 11 ropoaa MaraeOypra.

Tak kak 3TW 4yachl HE COXPAHWIHMCh, TO O CHUX IMOP OCTAETCS OTKPBITHIM
BONPOC: KaKOW MPUHLIKII JEHCTBUSI OHU UMEIIU. 3aTO U3BECTEH ApYyroil gakt. Bo Bcex
yacax JOJDKHO OBIThb TO, 4YTO 3aJa€T HEKOTOPBIM IMOCTOSHHBIM MUHUMAaIbHBIN
WHTEpPBAI BPEMEHH, ONpEAeIisisl ompeAcneHHbl Temn. OIMH M3 NEPBBIX TaKUX
MEXaHU3MOB C KauaroIUMCsI KOPOMBICIIOM, ObLT mpe/ioxkeH B 1298 romy.

['maBHBIM €ro JOCTOMHCTBOM OblIa MPOCTOTa PETYJIUPOBKH CKOPOCTH XOAa
HY>KHBIM ISl IEpEMEILIEHNUS TPY3UKOB Ha BpaIaloLIeMcsl 1yroo0pa3HOM JIEpEBIHHOM
npucrnocodsiennu. Ha mudepbratax Toro rojga OblUIa TOJBKO OJIHA CTpEliKa —
YyacoBasl, TaK K€ 3TU Yachl KKl yac OMIM B KoJIoKoJI. ClieZjoBaTeIbHO, MOYTH BCE
ropojia U 1EepKBU 003aBEIUCh YacaMU, MPABWIBHO OTCUUTHIBAIOIIUE BpEeMs JHEM U
Houbto. [IpoBepsnu, koHeyHo ke, mo CoiHIly, JAefas UX B COOTBETCTBUU C €rO
XOJIOM.

K coxanenuto, Takue 4achl XOpOIIO pabOTaau TOJNBKO Ha CyIle — TaK 4YTO B
X0Jle OTKPBITHI reorpaduueckoi KapTbl, BpeMsi U3MEPSUIM B MECOUYHBIX Yacax, HO
OonpIlle BCEr0O B TOYHBIX M KAUEeCTBEHHBIX 4YacaX HYXKJIAJIUCh HWMEHHO
MOpPETLIaBATENH.

Ho pab6otsl Bpere Obumun HOCTYMHBI TOJIBKO JIOASIM, C XOPOLIMM JIOCTaTKOM,
pemuTh, OOJIbLIYI0 MPOOJIeMy MPOU3BOJACTBA YacOB MPUIIOCH APYTMM y4deHbIM. B
Hayasie 19 crtoneTusi, B CBSI3M C OBICTPHIM Pa3BUTHEM TEXHUYECKOrO Iporpecca,
CTOJIKHYJIUCH MTOYTOBBIE pA0OOTHUKH, MBITABIINECS 00ECIIEUNTh JBUKEHHE TTOYTOBOIO

TPAHCIOPTA [0 PACHIUCAHHUIO.


https://ru.wikipedia.org/wiki/1880_%D0%B3%D0%BE%D0%B4

B KOHILIE KOHIOB, OH KYNHJIM HOBBIE YaChl Y MacT€pOB — Ha3bIBAJUCh OHU
«BO3MMBIMU» YacaMH, HMPUHLHUI pabOThl KOTOPHIX OBUT MOXO0X KaK y MeXaHU3Ma
«opereToB». Korja nmossBUINCH KeJE3HBIE MYTH, TAKUE YaChl MOIYYWIN PAOOTHUKU
oe3/1a.

BrICTpOo pa3BUBanOCh U aTJIAHTUYECKOE COOOIIEHNE, U TYT BO3HUKIIA ITpodiieMa
o0ecrieueHns €IMHOrO0 OTCYETa BPEMEHHU IO pPa3HbIM CTOpPOHAM OKeaHa. B 3Toi
MOSIBUBIICHCS MPOOJEME «BO3UMBIE» HYachl yxe He moaxoawinn. M co BpemeHeM
HOSIBWIOCH 3JIEKTPUYECTBO, KOTOPOE IOMOIVIO PEIINTh MpoOJieMy, B TO BpeMs
Ha3bIBAEMOE TAJIbBAHU3MOM.

DNEeKTPUYECKUE Yachl PEIIMIM TpoOneMy Ha OOJbIIMX PACCTOSHUSAX — B
NEPBYIO OYEpeab Ha MaTEpUKax, a HOTOM U Mexay HuUMH. B 1849 rony kabenb jer Ha
nHo Jla-Manma, B 1858-m - CpenuzemHoro mops, a B 1863-M - ATIaHTHYECKOTO
OKeaHa.

CoOpan olHUM M3 MEPBBIX AIEKTPUUECKHE Yachl aHTIuiickuil mactep boiin. K
1845 romy oH 3akoHUMJ pabOTaTh HaJ ATUMU YacaMU, BHYTPH KOTOPBIX ObLI
KOHTAKT, YIIPABIIIEMbI MasTHUKOM, PAaCKauMBAEMbIM AJIEKTPOMAarHuToM. B Havane
20 Beka SJEKTPUYECKHE Yachl OBICTPO M HAAOITO BBITECHWIM MEXaHUYECKHE B
CUCTEMAX XpaHEHUs U NEpeladyd TOYHOTO BPEMEHMU.

Ho ouenp TOYHBIE 4Yachl M300pakeHHbIE HAa PUCYHKE |, OCHOBaHHbIE Ha
CBOOOJIHBIX 3JE€KTPOMATHUTHBIX MAsITHUKAX, ObUIM Yachl Y WiIbsiMa, YCTAHOBJICHHBIE B

1919 rony B 31uHOYprcKoit 1abopaTopuu.

Pucynok 1 — Dnexktpuueckue yacol baiina

10



B xone nabmonenust Bcex 4acoB Yuibsima, coOpannHbix B 1923, 1927 u 1928
rogax B ['puHBHYCKONl nabopaTopuu, ONpEACNUIM HX CpPEAHIOI0 B CyTKax
HOTpemHOCTh — | cekyHa B rof. TouHble Yackl O CBOOOAHBIM MasiTHUKOM Y UJIbsiMa
MO3BOJIWIIM OOHAPYKUTh M3MEHEHHUs MPOJOJLKUTENLHOCTH cyToK. M B 1929 rony
HAYaJICsl IMEpPECMOTP aOCONIOTHOM €IUHMIBI BPEMEHM — 3BE3JHOTO BPEMEHH, C
Y4ETOM JBUKEHUS 36MHOU OCH.

Ota, ommOKa K KOTOPOH OTHOCHIIUCH, C MPE3PEHUEM JOCTHUTrana BCEro JIMIIb
0,002 cexynnpl B cyTkd. HoBast TOUuHOCTH BpeMeHH Oblia Mo3/1Hee Ha3BaHa MecTHBIM
BpeMeHEeM. TOYHOCTh 4acoB YuibsiMa OblLIa MPEBOCXOIHON, UMEHHO /10 CO3JaHUs

KBapUeBbIX 4aCOB.

1.1 Bwuasbl yacoB

Hacrtennsie yacsl UYpoH ApT — HOBBIM B3IV HA MOTOK BpemeHu. Co3aaresim
HEOOBIYHOM MOJIEIN YyJIaJIoCh HArJSIHO IIPOJIEMOHCTPUPOBATH OBICTPHIA X0
BpeMeHHU. [IpsMoyroiapHbIe 4achl COCTOAT U3 12 Mpo3payHbIX TPYOOK, KOTOPHIE Yac 3a
4acoOM, MUHYTA 32 MUHYTOM 3aMOJIHSAIOTCS LIBETHOW BOJOM.

[Tocne pBeHaguath 4YacoB, KOrAga 12-MOJOCHBIA 3KpPaH  MOJTHOCTHIO
3aIOIHAETCS, )KUIKOCTh CJIMBACTCS B CIECIIUATIbHBIN pe3epByap U HAUYMHACTCS HOBBIN
UK. B 9THX dacax au3aiiHEphl peain30Baii KOHICIIINIO «BpeMs KaKk OeCKOHeUHas
peka». VYHHUKallbHas HACTeHHass MOJeib, U300paX€HHasT Ha pUCYHKE 2,

MPEAyCMOTpPEHA /I MOMEIIEHUH ¢ OOJBIIMM POCTPAHCTBOM: BbICOTA ItMdepoOiaTa

cocrasisieT 121 cm, mmpuna — 72 cM.
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Pucynok 2 — Hacrtennsle yacbl Upon Apr

OcnuHAl — Yachl aHTIUMHACKUX au3aiiHepoB Ywuiuia DcnuHamia (Will Aspinall)
u Huna Jlambeta (Neil Lambeth), koTopeie B oT/iiuKe OT co3aaTesie mpeablayiiei
MOJICNIA CUUTAIOT, YTO BpeMsl HE TeueT KaK peKa, a JBIKETCA mo crupanud. Ha
pucyHke 3 nzo0pakeHa HeoObIYHAsT MOJIEIb ,0CHAIIICHHAs] THHOBAITMOHHOW CHCTEMOM
WHIUKAMA BpeMeHHU. Jlu3aliHephl OTKa3ajuCh OT TPAJAUIMOHHBIX IIEHTPATBHBIX

CTPEJIOK, 3aMECHHUB UX IIapuKoM [4].

Pucynok 3 — Hactennsle yackl DcniiHa
[TonsTe XOTS OB MPUMEPHO, KOTOPBIM Yac, TOMOTAEeT IIApHUK, KOTOPHIA W
UTPAET pPOJIb 4YacoBOM cTpenkn. HO 0 MHMHYTHBIX CTpenkax AuU3aliHEPBI HE

H03360TI/IJ'II/ICB, B OTOM M 3aKJIIO4ae€TCA BCA CYTh 4aCOB.

12



1.3 MarepuaJbl, npuMeHsieMble B padoTe

1.3.1 Craian

Crainb — criaB xkenesa ¢ yraepojaoM. [Ipouent yraepona B cramu ot 0,11 1o
2,15 %. Yrnepon npuaa€r cruiaBam eljie3a CBOMCTBO CONPOTUBIIATHCS Pa3pyLICHUIO
U TBEPJOCTD, IOHWkKAs IUIACTUYHOCTH U BSI3KOCTb.

CrnenoBatenbHO, B CTajdb MOTYT OBITh J00ABJIEHBI JIETUPYIOIIUE AJIEMEHTHI,
CTaJIbIO Ha3bIBAETCS COAECpKAIMMA He MeHee 46 % jkerne3a CIUIaB JKele3a C yriaepoaoM
Y JIETUPYIOIIMMHU 3JIEMEHTAMH (JIETUPOBAaHHAs, BBICOKOJIETUPOBAHHAS CTAJIb).

Cranmu ¢ BBICOKMMH, YIOPYTMMH CBOWCTBAMHM MPUMEHSIOTCS IIMPOKO B
npuOOpOCTpOEHUHU. B MalIMHOCTPOEHUMH HX HCHOJB3YIOT [JIsl H3TOTOBJICHUS:
NPYXKWH, AaMOpPTU3AaTOPOB, CHJOBBIX peccop. B mpubopoctpoeHuun — s
MHOTOUMCJICHHBIX YHOPYIMX JJIEMEHTOB: MeMOpaH, NpPYXHH, IJJaCTUH pele,
CHIIb()OHOB, PACTSIKEK.

[IpyxuHbl, peccopsl MallMH W YIOpPYyrue  3JIEMEHThl  NpUOOpOB
XapaKkTepU3yrTcs pasHooOpa3zueM (HopM, JUIMHHBL, Pa3IUUYHBIMU YCIOBUSIMH PaOOTHL.
Nx pabota 3akitoyaeTcs B TOM, YTO MPU JOMYCTUMBIX CTATUYECKHUX, WU YAAPHBIX
Harpy3kax B HUX HE JIOMycKaeTcs Kakas-muOo aedopmauus. B cBs3u ¢ 3TuM Bce
PECCOpPHBIE CIUIaBbl, KPOME MEXAHMYECKUX CBOWMCTB, XapaKTEpHBIX I BCEX
KOHCTPYKIIMOHHBIX ~ MaTepuajioB  (MPOYHOCTH,  IUIACTUYHOCTH,  BSI3KOCTH,
BBIHOCJIMBOCTH), JOJDKHBI ~ 00JlafiaTh  BBICOKMM  CONPOTHUBIIEHUEM  MajbIM
TUTaCTHYECKUM JtehopmariusiM. [5].

B ycnoBusx Maioro BpeMEHM CTAaTUYECKOIO HANpsHKEHHs, COMPOTUBIIEHUE
MaJIbIM TUIACTUYECKUM JlehopMallisiM XapaKTepU3yeTcs IMpeleioM YNpyrocTH, Ipu
HEKOTOPOM [UIMTEIBHOM LHMKINYECKOM HANPSIKEHWH — YIIOPHOM CTOMKOCTBIO. B

Tabnuie 1 mpuBeAeHBI TEMIIEpaTypHbIE HHTEPBAJIBI.
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https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%BB%D0%B0%D0%B2
https://ru.wikipedia.org/wiki/%D0%96%D0%B5%D0%BB%D0%B5%D0%B7%D0%BE
https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%87%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A2%D0%B2%D1%91%D1%80%D0%B4%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D1%81%D1%82%D0%B8%D1%87%D0%BD%D0%BE%D1%81%D1%82%D1%8C_(%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%92%D1%8F%D0%B7%D0%BA%D0%BE%D1%81%D1%82%D1%8C

Tabmuma 1 — TemnepaTypHble HHTEPBAJIBI KOBKM HEKOTOPBIX MApOK CTaJICH

Mapka cranu Temnepartypa, °C
Havano xoBku Konia koBku [Tepexora
He Bbiie He nmxe
VYrieponuctele cranu
Cr0, Crl1,C12, | 1300 800 700 1470
Cr3, 10, 15
20, 25, 30, 35 1280 830 720 1400
40, 45, 50 1260 850 760 1350
55, 60, 15X, | 1250 850 760 1300
15XA, 20X
40T, 45T, 50 1220 850 760 -
30X, 38XA 1230 870 780 -
10I2,3012, 3512 | 1220 870 750 -
4012, 451'2,5012 | 1200 870 800 -
HNHucTpyMeHTanbHBIE CTATIN
V7,V7A, Y8A 1125 850 750 1220
v9, V10, V11,1100 850 750 1180
V12,V13
5XHM, S5XI'M, | 1200 870 870 850
5XHB
P9, P18 1200 920 920 900
1.3.2 Measb

Menbs — OOMH W3 METAJIOB, OYE€Hb XOPOLIO OCBOEHHBIX YEIOBEKOM M3-3a
CBOEH JIOCTYITHOCTHU JJIsI OJYyYEHHS U3 PYIIbl U MaJOW TeMIeparypsl miaaBiieHus. OH

BXOJUT B Irpymniny CEMH MCTAJJIOB, Haﬁ)leHHBIX YCJIIOBEKOM C IIpCBHCI\/’IH_II/IX BpPCMCH.
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https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D0%BB%D0%BB%D1%8B
https://ru.wikipedia.org/wiki/%D0%A0%D1%83%D0%B4%D0%B0

DOTOT MeTaJl TakK K€ TMOSBIAETCS B MPUPOAE Yallle, YeM 30J10TO, UIU
cepedpo u xene30. OgHU U3 caMbIX APEBHUX M3JETUNA W3 MEIU, a TaKXKe INUIaK —
CBUJICTEJIbCTBO BBIIUIABKU €€ W3 PYyJ — HaWJIeHbl Ha TeppuTopuu Typuuu, mnpu
PACKOIIKax.

Mennwiii  Bexk. Korga Oombiioe pacmpocTpaHEHUE TMOJYYHIIM — MEIHbIE
npeametsl. Cinenyst BCEMUPHOW HCTOPUU 32 KAMEHHBIM BEKOM.

OKCIEpUMEHT, KOTOpbIi mpoBojuia CemMEHOBA ¢ MOAYMHEHHBIMU TOKAa3ajy,
YTO, HECMOTPS Ha IJIACTUYHOCTh MEAU, OPYIUs TPY/Jla IO CPABHEHUIO C KAMEHHBIMH,
JTA0T 3HAYUTEIIbHBIN TPUPOCT B CKOPOCTH.

Tak >xe yBenuuyuiaach CKOPOCTh PYOKH, CTpOTaHUs, CBEPJCHUS U PACHUIIKU
JIPEBECUHBI, U Ha 00pabOTKY KOCTH TPATUTCS MPUMEPHO TAKOE K€ BpeMs, KakK IS
KaAMEHHBIX OpYAUM.

C naBHMX BpeMEH MeAb MNPHUMEHSIACh TaKKE B BHUJIE CIUIaBa C OJOBOM -
OpOH3bI, JUIsl U3TOTOBIICHUS OPYKUsl. BpOH30BBIN BEK MpHUIlIE]T HA CMEHY MEIHOMY.
CmiaB menu ¢ ojioBoM (Opon3a), mosyuuiau BroepBbie 3a 3000 netr g0 H. 3, Ha
bimxxkaem Bocrtoke. bpoH3a ke B CBOK ouepenb IPUBIEKIIA JIIOACH H3-3a CBOCU
MMPOYHOCTA H XOPOIIEH KOBKOCTH, COOTBETCTBEHHO M MPUMEHSIACH TUTSL
V3TOTOBJIEHUSI OPYAUM TPYyJIa U OXOTHI, IOCYAbI, yKpameHuii. Bce atu npeamersl
HAXOJAT B PacKomax, KOTOpbIE MPOBOAAT apxeojoru. Ha cmeHy OpoOH30BOMY BEKy
OTHOCHUTEJIbHO OPYAUN TPyJa MPUILEI KEJIE3HbIN BEK.

[lepBoHavYaIbHO Melb TOOBIBAIM U3 MAJIAXUTOBOU PY/IbI, @ HE U3 CYJIb()UITHOH,
TaK KaKk OHa He TpeOyeT NpeaBapuTeNbHOro oOkura. Jljis 3Toro cmech Pyl
U yTJis IOMEIIAJIA B TJIMHSIHBIN COCYH, COCYA CTaBWJIM B HEOOJBIIYIO SIMY, & CMECh
MOoHKUTANIA. Beiiensronuiics yrapHblii Ta3 BOCCTaHABINMBAJI MAJIAXUT JI0 CBOOOIHOM
MEJIH:

Menp — IUIACTUYHBIA ~ 30JIOTUCTO-PO30OBBIA  METAJUI, HAa  BO3AYIIHOM
MPOCTPAHCTBE OBICTPO TOKPBHIBACTCS OKCHIHOW TUIEHKOW, KOTOpas MNpuaacéT e
JIPYTOMH, )KEINTOBATO-KPACHBIN OTTEHOK. TOHYaNIIME INIEHKA MEAU Ha IPOCBET UMEIOT

3€JIEHOBATO-TOJIyOOH IIBET.
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https://ru.wikipedia.org/wiki/%D0%97%D0%BE%D0%BB%D0%BE%D1%82%D0%BE
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B5%D0%B1%D1%80%D0%BE
https://ru.wikipedia.org/wiki/%D0%96%D0%B5%D0%BB%D0%B5%D0%B7%D0%BE
https://ru.wikipedia.org/wiki/%D0%A8%D0%BB%D0%B0%D0%BA
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B4%D0%BD%D1%8B%D0%B9_%D0%B2%D0%B5%D0%BA
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B2%D0%B5%D0%BA
https://ru.wikipedia.org/w/index.php?title=%D0%A1%D0%B5%D0%BC%D1%91%D0%BD%D0%BE%D0%B2,_%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9_%D0%90%D1%80%D0%B8%D1%81%D1%82%D0%B0%D1%80%D1%85%D0%BE%D0%B2%D0%B8%D1%87&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%91%D1%80%D0%BE%D0%BD%D0%B7%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D1%80%D0%BE%D0%BD%D0%B7%D0%BE%D0%B2%D1%8B%D0%B9_%D0%B2%D0%B5%D0%BA
https://ru.wikipedia.org/wiki/%D0%91%D1%80%D0%BE%D0%BD%D0%B7%D0%B0
https://ru.wikipedia.org/wiki/%D0%96%D0%B5%D0%BB%D0%B5%D0%B7%D0%BD%D1%8B%D0%B9_%D0%B2%D0%B5%D0%BA
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%BB%D0%B0%D1%85%D0%B8%D1%82
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D1%81%D1%83%D0%BB%D1%8C%D1%84%D0%B8%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9E%D0%BA%D1%81%D0%B8%D0%B4_%D1%83%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4%D0%B0(II)

Bmecte ¢ ocmuewm, 11e3ueM U 30J0TOM, MEAb — OJWH U3 YETHIPEX METAIJIOB,
UMEIOLINX SIBHYIO I[BETOBYIO OKPACKy, OTIMYAIOIIYIOCS OT CepeOpHCTON y MPOYHX
METaJUIOB. DTOT LBET OOBSACHAETCS HAJIMYMEM DJIEKTPOHHBIX MepexoqoB. ToT xe
MEXaHU3M OTBEYAET 3a XapaKTEePHbIH 1BET 30510Ta [6].

Menp o6agaer BbICOKOM TEIIONPOBOIHOCTBIO, TAK K€ OHA 3aHUMAET 2 MECTO
[0 DJJIEKTPONPOBOJHOCTH. YENbHAs 3neKTponpoBogHocTe mnpu 20 °C: 55,5-
58 MCwm/M. Meab uMeeT OTHOCHTENBHO OONbBIION TemmepaTypHbId Kod()HUIIMEeHT
COMPOTHUBJICHUS.

Cy1iecTByeT MIMPOKHA CIIEKTP CIUIABOB MEAM: JJATYHU — C LIUHKOM, OPOH3BI —

C OJIOBOM U APYTI'YIMH 3JICMCHTAMH, MCJIIbXUOP — C HUKCJICM U APYTHUC.

1.3.4 MOJIOTKH AJI YeKAHHBIX padoT

JUist yekaHKU HEOOXOJMM OMpeaeieHHbI MONOTOK. OqHa U3 KpaeB TOJIOBKHU
MOJIOTKA MpeaHa3HadeHa s yaapa nmo yekaHny. OHa JoJDKHA OBITh IUIOCKasd,
npeenbHO OOLIMpHAs, 4TOObl HE OUIMOUTHCA MpH padboTe, Korjga BCe BHUMAHUE
COCPEIOTOYEHO HAa TOYKE CONPUKOCHOBEHHUS YEKAHA C JIMCTOM Meau. YacTe yaapHOU
CTOPOHBI MOJIOTKA JIOJIKHO OBITh KBAJAPAaTHOE WU KPYIJioe. 3aHssl CTOPOHA TOJIOBKU
MOJIOTKA 3aTOYEHa IIApOOOpPa3HO M MCHOJb3YeTCA MpPU BBIKOJIOTKE KPYIHBIX
penbeoB Ha JINCTOBOM MaTepHalie.

Co cpenHel 4acThIO MOJIOTKA, IIE€ YKpEIUIEHAa Py4yKa, yJapHas IUIOCKOCTb U
chepudeckuil BBICTYN MNpuAenanbl K medkamu. Ctanb 11 MOJOTKOB HPUMEHSIOT
CPEIHEYTIEPOIUCTYI0, MTHCTPYMEHTAIbHYI0 Y8 nnu Y7 .

MosnoTku, KOTOpble M300pakeHbl HAa PUCYHKE 4, Tak K€ KaK M YeKaHbl, MOXKET

U3TOTOBUTH JIFOOOM MacTep.
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https://ru.wikipedia.org/wiki/%D0%9E%D1%81%D0%BC%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%B7%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%97%D0%BE%D0%BB%D0%BE%D1%82%D0%BE
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BC%D0%B5%D0%BD%D1%81_(%D0%B5%D0%B4%D0%B8%D0%BD%D0%B8%D1%86%D0%B0_%D0%B8%D0%B7%D0%BC%D0%B5%D1%80%D0%B5%D0%BD%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D1%8D%D1%84%D1%84%D0%B8%D1%86%D0%B8%D0%B5%D0%BD%D1%82_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D1%81%D0%BE%D0%BF%D1%80%D0%BE%D1%82%D0%B8%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D1%8D%D1%84%D1%84%D0%B8%D1%86%D0%B8%D0%B5%D0%BD%D1%82_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D1%81%D0%BE%D0%BF%D1%80%D0%BE%D1%82%D0%B8%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%BB%D0%B0%D0%B2
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D1%83%D0%BD%D1%8C
https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D0%BD%D0%BA
https://ru.wikipedia.org/wiki/%D0%91%D1%80%D0%BE%D0%BD%D0%B7%D0%B0
https://ru.wikipedia.org/wiki/%D0%9E%D0%BB%D0%BE%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%BB%D1%8C%D1%85%D0%B8%D0%BE%D1%80_(%D1%81%D0%BF%D0%BB%D0%B0%D0%B2)
https://ru.wikipedia.org/wiki/%D0%9D%D0%B8%D0%BA%D0%B5%D0%BB%D1%8C

Pucynok 4 — MoJIOTKH pa3HBIX pa3MepoB

Cama BepxHsst yactb MosioTka BecuT orT 110 mo 190 rpamm. Haubonee
yBecucThbie MOJIOTKH (240-310 rpaMm) OHHM CITyKaT Kak JjIsl AEKOPATUBHBIX PadOT TaK
Y JUI CIIEHHAIIBHBIX, C KAKUMHU YYEHHKHU BCTPEYAOTCS HE OYEHB YacTO.

MonoTku 171 4eKaHKH JIeJaloT CIECapHbIM WJIM TOKapHbIM crocoboM. Ha
PUCYHKE JIBa BEPXHHMX MOJIOTKA U3TOTOBJIEHBI B TUCKAX, & HWKHUW - HA TOKAPHOM
cranke. Jlns Toro, 4roObl padoTaTh HYXHBI JIBa MOJOTKAa pa3HO pa3Mepa.
JlepeBsiHHYIO PYUKY AENIal0T U3 KPENKOM, HECIIOUCTOM IpeBecuHbl (Oepesbl, KIeHa).

W3 prcyHKa HY»HO HOHATH YTO, PYKOATKH y IBYX HUKHUX MOJIOTKOB HEMHOTO
W30THYTHI M Y HUX €CTh HEKOTOPOE YTOJIIECHUS HAa KOHIAX. JUIMHA pYKOSATKH JOJDKHA
ObITh B mipeaenax 210-290 mm [7].

[Ipu cOopke MOJOTKOB, HYXHO MPHUAECPKHUBATHCS HEKOTOPHIM YCIOBHSIM,
YTOOBI MOJTYYUTh OTJIMYHBIN, KAYECTBEHHBI HHCTPYMEHT.

[locne Toro kaxk rojoBka MOJOTKa MpUOOpeNa HY>KHbIE OYEpTaHHs U ObLIO
IIPOCBEPJICHO U MPOIMUIIEHO OTBEPCTHE MOJ PYyUKY, HEOOXOIMMO MPaBUIBHO U TOYHO
OTMOJUPOBATH OOEBYIO IMJIOCKOCTh, & MOTOM 3aKaJIUTh WHCTPYMEHT B MY(eIbHOU

IICYu. Hpoue):[ypa 3dKaJIKN U OTITYCKa TaKasd KC, KaK U 'y YCKaHa.
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Ha pucyHke nipencraBieHsl TpU MOJIOTKA, PEIHA3HAYEHHBIC ISl YEKAHKH T10
MeTtaury. JIBa HWKHHMX HW3TOTOBJIEHBI IPAaBUIBHO. BepXHUM MOJOTOK HWMEET
HECKOJILKO HEJOCTATKOB.

1) V3kas ynapHas 4acTh (110 OTHOIICHUIO K BEJIMYHHE BCETO MOJIOTKA);

2) PasMep pyuke He COOTBETCTBYET pa3Mepy I'OJIOBKH;

3) Pyuka HeymoOHas 11t pyKH — TIO3TOMY OHH OYyT MHOBEHHO YCTaBaTh.

1.4 Yexkanka

YekaHka — OIMH U3 CaMbIX JPEBHUX BHUJOB XYI0KECTBEHHOW 00pabOTKU METaJIOB.
UekaHka — XyJ0’kecTBEHHasi 00paboTKa JIMCTOBOTO METallia ¢ TTOMOIIBI0 YEKAHOB —
CIIEIUAJIBHBIX METAUIMUYECKUX CTEpKHEHW ¢ pasHbiMu dopmamu padboueld yactu. Bo
MHOTUX MY3€sX CTpaH COXPAaHWINCh METAUINYECKUE H3IEIUS MACTEPOB IPEBHETO
Erunrta, cpenHEBEKOBbs, BO3POXKICHUS. B TEXHHKE YEKaHKH CO3/1aBaJINCh
IOBEJIMPHBIC YKpAILICHUS, PAMKU HKOH, OPY>KHE, a TaK € CKYJIBITYPhl BBICOKOTO
Ka4ecTBa.

C naBHUX BpEeMEH LIMPOKO ObLIA pacHpOCTpaHEHA YEKAHKA U Ha TEPPUTOPUU
Hameil crpanbl. [lpexne Bcero creayer cka3aTh O CKH(CKOM HUCKYCCTBE
XYJI0)KECTBEHHON 00pabOTKHU METAIIIOB, OTHOCSIIEMCS K 7—9 BB 1 H 3.

B pesyabTare apXeoJoruyeckd  UCCIEIOBAHUN  KypraHoB  JPEBHUX
3aXOPOHEHUN B MNPHUUYEPHOMOPCKHX CTEMSAX HAWJEHbl WIEAECBPhHl FOBEIUPHOIO H
YEKaHHOTO HCKYCCTBA: JEPEBSIHHBIE KOJIOBI C 30JI0THIMU Y€KaHHBIMU OOHMBKaMH,
OpYyKHUe C HAKJIaJHBIMU YEKAHHBIMUA U300pKCHUSIMU (PAaHTACTUUYECKUX KUBOTHBIX.

NckyccTBOo CKU(OB TOIHOCTHIO HE MPOMANO, C YMAaJKOM HX MOTYIIECTBA.
OtnenbHble MOTHUBBI CKHU(CKUX KApTHH TMPOCICKHUBAIOTCS B HCKYCCTBE MHOI'HX
HaposoB oT CkanauHaBuu 10 ApmeHuu, U oT Asum a0 CIIA u naxe I'epmanuu.
OtnenbHble CKU(CKUE KAPTHUHBI MOXKHO BCTPETHTh U B TPUKIAJTHOM HCKYCCTBE
Poccun, rie odeHb XOpoIiio ObLIM pa3BUTHI caMble pa3HbIE BUBI XYI0KECTBECHHOM

00paboTKH TUCTOBOrO MeTasa. [8].
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Vxe B Pycu ObUIO M3BECTHO HECKOJIBKO PAa3HOBUAHOCTEH YEKaHHBIX padoT:
IUIOCKOCTHBIE, peNbe(HbIe KOMIO3MIIMU, a TakKXKe Y30pbl, BBINOJHEHHBIE COOOMU
OpHAMETAIbHO-ITyaHCOHCKOM TEXHUKOM.

M3penusimu u3 mMetaiia xBactanuch Mactepa KpemieBckoit OpyxeitHoi
najatel “‘CBO€0Opa3HON akajaeMuu XyJIoxkecTB gomeTrpoBckorl Pycu”. Croma
OTOBCIO/y COOMpalii MacTepoB MO IAPCKOMY YKa3zy. 31ech e paboTaiu ObIBIINE
HOBropoAlbl, Ps3anubl, fpocnaBusl, u apyrue pabotHuku. [Ipum m3roromneHuu
yTBapd OHHU 4Yalle BCEro MNPUMEHSIM MEJIKHM YEKAaHHBIA WM TPaBUPOBAHHBIN
TPaBHBIN Y30P, 3aIIOJHABIIMN BCIO TOBEPXHOCTD U3JIEIINS.

Ha wMy3eiiHbIx cTeHaax oOpamarT Ha ce0s BHUMaHUE JAbsika Mwuxauia
JanunoBa, uvama mapss Ajexces MuxaitnoBuya, Oosipuna Bacumus CrpedneBa.
CrapuHHBIE JIETONUCH COXPAHWIA UMEHA BBIJAIOIIUXCS PYCCKUX MAacCTEPOB.

VYHukasieH HarpaaHeli nuieM naps Muxauna @PegopoBuua B 1622r u
YKpaIllCHHbI YEKaHKOW, TPaBUPOBKOW, MO30J0TOM, 3Majbl0 W JparolleHHbIMHU
ykpamenusimu. Bacunmuii AnzapeeB (mroau TBopuecTBa 1686—1698) cnaBumics
XYJ0’KECTBEHHBIMH paboTaMH 10 cepelpy, Aemal MaTPHUILhI JUIsl YeKaHKU MOHET.

O6opynoBanue AJid YeKaHKH 10 JHUCTY. [ paboT YeKkaHKOM MO JINCTY HEXKHO
OBLJIO WUMETh OTIEIbHOE TOMENICHHE. 3/1eCh JOoKHA 00s3aTenbHOo paboTath
BEHTWISIUA, T.K. OT CBOEBPEMEHHOI'O IMOCTYIUIEHUS CBEXETrO BO3/yXa 3aBHCHUT
MPOJIOIKUTEILHOCTh aKTUBHOM paboTel. Kaxmoe pabouee MecTO AOIKHO OBITh
IIOJIHOCTBIO OCBEIICHO. /[[Is 3TOro MOYKHO HCIIOJNB30BaTh HACTOJBHBIE JaMIIbI
ocemenue [9].

JUIsl U3TOTOBJIEHHS] YEKAHOB M HYKHBIX JUISl YEKAHKH MOJIOTKOB TOJIb3YIOTCS
TOKAPHBIMH, CBEPJIMIIbHBIMUA CTAHKAMU U 3JICKTPUYECKUMU TouniIaMu. Bce cTaHku u
AIEKTPooOOpyI0BaHUE 00s13aTeIbHO 3a3eMiisitoT. Kpome mpocToro o6opyaoBaHus U
MHCTPYMEHTOB CJI€CAPHO-MEXAHUYECKOM MACTEPCKOM, TEXHOJOTUSI H3TOTOBIICHUS
YeKaHKU TpeOyeT CHenuanbHbIX MpucrnocobleHnii u  martepuanoB. HykHa
MOBEPOYHAas IJINTA, KOTOPasi UCIOJIb3YyeTCs JUIsl MPAaBKU JIUCTOBOIO METaJLa.

JIJIsi XUMUYECKOW OTACNIKM YEeKAaHHBIX pabOT HYKHO 3almacTHCh Pa3IMYHBIMHU

pearcHTaMu. Cp@)II/I HHUX OCHOBHBLIC — COJIsIHAs KHUCJIOT4, a30THasl KHUCJIOTa, CCpHasd
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KHCJIOTA, TOPOIIKOBAasl Cepa, CEPHOKUCIAs MEJb, CEPHHUCTBIM aMMOHHU. OTH
peareHThl Mal0T Ha TIMOBEPXHOCTH YEKAHKH DPABHOMEPHBIA HaJleT TIUICHKH IS
MPUIAHUS KPACOThl YeKaHKU U MIPUIAHMS €M BBITYKIION (POPMBI.

UtoOwl cienaTh CBETJIBIMH OT/ACIBHBIE YY9aCTKH YEKaHKH W MpUAaTh padote
3aKOHUYECHHBIA BHUJ, HYXEH KBapIEBbIi MECOK U TMOPOIIOK Xkene3a. MOoxkKHO
BOCIIOJIB30BAThCS  MOPOLIKAMH, TPUMEHSIEMBIMU [IJII YUCTKM METaJUIMYECKOU
nocyael. Ciienyer He 3a0bIBaTh U O JAepeBe — I 0OPMIICHUS YEKAHHBIX TIJIACTHH,
HCIIOJIB3YIOTCS CIIelUalibHbIE AepeBsiHHbIC UThI. Hanbosee Bbipa3uTebHa TEKCTYpa
XBOMHBIX TOPOJ, OOOX KCHHBIX W OTYHUIICHHBIX BJOJh BOJOKOH METAJTMYECKOM

IIETKOM.

1.5 Ocob6ennoctu craau Ct3

YraepoaucTeie CTaau — CaMbld U3BECTHBIM KOHCTPYKLMOHHBIA Marepuai. 1o
o0beMy MPUMEHEHHs CTalud »3TOro Kiacca npeBocxoasar Bce apyrue. K
YIIIEPOAUCTBIM OTHOCATCS ctanu ¢ coaepxkanuem 0,11-0,72% C, npu coaepkanuu
OCTaJILHBIX 3yeMeHTOB He Ooitee: 0,82% Mn, 0,43% Si, 0,051% P, 0,052% S, 0,53%
Cwn, 0,32% Cr, 0,31% Ni. B Tabnuiie npuBecH XMMUYECKUI COCTaB U MEXaHHYECKHE
CBOWMCTBA CTAJIEW, HCHOJIB3YETCS MPU H3TOTOBJICHUM CBApPHBIX KOHCTPYKIMUA C
WCIIOJI30BaHUEM DJICKTPOIIIAKOBOM CBAPKHU.

[Io mopsiaky [eWcTBHM, NPOU3BOJACTBA PA3IMYAKOT, HA IUIABUJIBHYIO U
KOHBEPTEPHYIO CTajM, MO CTENEeHW YyOaJIeHWs] W3 pPacIUIaBJICHHBIX METaJjIoB
KHUCJIOpo/a (B MOPSIKE BO3PACTAHUS) KUIISIIYIO, TTOJYCIIOKOMHYIO U CIIOKOMHYIO.

CrokoitHbIe yIIIEpOAUCTHIE CTAIM MOCTYNAIOT B MPEANPUITUE B BUAE OTIUBOK
1 nokoBok 1o ['OCT 977-75, B Buae ropsstaeKaTtaHol CTajau MPOCTOrO KadecTBa IO
I'OCT 380-71, oOnagarommx  BBICOKAM  Ka4eCTBOM  KOHCTPYKLMOHHBIX
ropstauekatanblx copToBbiX ctasieit mo I'OCT 1050-74. BaxHbIM OTJIMYUTEILHBIM
CUMIITOMOM 3THUX CTaJIeH SBJISIETCS COAEPKaHUE B HUX yTIIepo/a.

[IpoyHOCTHBIE XApPAKTEPUCTUKHU YIIIEPOAUCTBIX CTaJle TMOBBIIIAIOTCA C

YBCIIMYCHUEM COACPIKAHUSA YIJIECpoaa, IIpU 3TOM UX CBAPHUBACMOCTb ITOHHIKACTCS, TaK
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KaK BO3pacTaeT OMacHOCTh 00pa30BaHUs TOpsUMX TpeluH B mBe. [Ipu comepkanuu
cBbie 0,53% C cramum npakTUYECKH HE CBApUBAKOTCS 3JIEKTPOILIAKOBOW CBapKOM
0e3 crnenuaabHbIX mpuemos [10].

PearmpoBanue K TOpsSYMM TpEHIMHAM B IIIBE CTAHOBUTCS OOJbIIE C
yYBEIIMYEHUEM  JKECTKOCTH  cBapuBaeMbix  jetaneil. IlpemmectByrommii  u
COIPOBOKIAIOIIUICS MTOAOTPEB MOXKET CYIIECTBEHHO CHU3UTh OMACHOCTb MOSBICHUS
TPEUIMH JaXe TPU CBApKE KECTKUX CTHIKOB (HANpUMeEp, TaM TN€ MPOHCXOJHT
3aMBIKaHHE KOJIBIIEBOrO IBa). Tak Ke U3 pPagUKaIbHBIX CPEACTB IO
OPEIOTBPALICHUIO TOPSAYMX TPEUIMH CIYXHUT TOHIKEHHE CKOPOCTH TOJauu

AIEKTPOAHON MPOBOJIOKH.

1.6 PexxumMbl HarpeBa MeTaJLI0OB.

JUis Toro 4ToObl TPaMOTHO OCYLIECTBIIATH MPOLEAYPY KOBKH, KaxIOMy
Ky3HELly cllelyeT NOHMMATh HayaJlo M KOHEIl KOBKH JIF0OOro CIUIaBa, JI000W MapKu
Hayaju, T. €. IOHUMaTh CUCTEMbI HarpeBa.

[TpuOnM3nTENBHO CHUCTEMOM HarpeBa NPEAIoaralT ONpPENEICHHbIE OCHOBBI,
IpOLECC U CIOCOOBI HarpeBa CIulaBa, 0OECIeUrBaIOIINE TEMIIEPATypPhl U CKOPOCTh,
KOTOpbIE€ HEOOXOIUMBI JUIsl TMOJYYEHHUsS 3aroTOBOK, ONTHMAIbHBIX JJISI KOBKU U
MTOJIYYEHHSI C HUX KaYECTBEHHBIX IIOKOBOK.

TeMmreparypa KOBKM IS Pa3jIMYHBIX CTajJ€d COBCEM HMKAK HE IIOX0Xa H
3aBUCUT OT XMMMYECKOro cocTaBa. J[JI1 yriIepOOUCTBIX CTaJlled HAarpeB CO31aeTcs
IIyTEM HaJlW4us yIJIEepoda, T.€. YEM BBIIIE COCTAaB YIVIEPOJA B CTAJIA, TEM HHKE
TEMIIEpaTypa IJIABJICHUS U KOBKHU.

Temneparypa HarpeBa cCrulaBa KOBKM HMEET 3HAYUTEIbHYIO BaKHOCTB,
0JTOOHBIM CIIOCOOOM TOYHO TaK)K€ BJIMSIET HA KAU€CTBO KOMIIOHEHTOB IMOJTy4aeMbIX
KOBKOM, COTJIaCHO JJAHHOMY OOCTOSITENILCTBY 3@ HEH ClIelyeT MOCTOSIHHBIN KOHTPOJIb.
Jns 5TOro B Ky3HMLAX C HArpeBaTEIbHBIMU II€YAMHU HCIIOJIB3YKOT TEPMONAphl U

Pa3IU4YHbIC BUABI IIMPOMCTPOB.
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IIpu HarpeBe cmiaBa B rOpHAaX, TOYHO TaKXe€ Kak MPaBWIO, Ky3HEI JOJDKEH
BJIAJIETh BO3MOXHOCTBIO HAMPSIMYIO ONPEAEIATh TEMIIEPATypy HarpeBa MeTawioB. B
COOTBETCTBUM C HAJICKAUIUMHU I[BETaMH, MPUBEIACHHBIMU B TabiIUIE 2, MOXHO

OIPEICTUTh TeMITepaTypy KajaeHus cramu [11].

Tabimua 2 — 1IBera KajeHUs CTaIn

Temneparypa °C
TeMHO-KOpUYHEBBIN 530-580
KopuuneBo-kpacHbIit 580-650
TemHo-KpacHbIi 650-730
TeMHO-BUIITHEBO-KPACHBIN 730 - 770
BuiiaeBbIit 720 - 830
CBeTI10-BHIITHEBBIA 780-830
Kpachusiit 830 - 900
CBeTio-KpacHbIi 900 - 1050
Kenreria 1050- 1150
CBeT0-XKeNThIi 1150- 1250
benprii 1250-1300

[Ipu HarpeBe OAHM 3aroTOBKM HarpeBaroTCsl ObICTpee, a JIpYrue MeJJICHHEE.
Kpome Toro, ans HarpeBa 10 KOBOYHOW TEMIIEpaTypbl OJWHAKOBBIX MO pa3MepaM
3aroTOBOK M3 Pa3HbIX MaTEpHUajoB TPeOyeTCsl CxKedb pa3HOE KOJIMYECTBO TOIUIMBA.
[lepBoe CBsI3aHO € TEMIOMPOBOJHOCTHIO MeETajla, KOTOpas XapaKTepU3yeTCs
CKOpPOCTBIO HarpeBa 3aroTOBKU MO CEYCHHIO.

Yem MeHbIIE TEIIONPOBOJAHOCTh METaIa, TEM OOJIbIIE OMACHOCTh MOSIBICHUS
TpemMH B 3aroToBke npu HarpeBe. HeoOxogmmMo wuMeTh B BHAY, UTO
TEIUIONPOBOAHOCTh CTalled, OCOOEHHO JIETUPOBAaHHBIX, B IATh pa3 MEHBIIE
TEIUIONPOBOAHOCTH MEAW U aJloMUHUSA. BTopoe CBSI3aHO C TEMIOEMKOCTHIO.
HauGonpiyto temnoeMkocTh ctanb uMmeer npu temmnepatype 800—1100 °C. Takum
o0pa3oM, 4eM BBIIIE TEIIIOEMKOCTh METaslia, TeM O0JbIle TpeOyeTcsl u3pacxo10BaTh
TOTUIMBA JJIS HarpeBa 3ar0TOBKU 70 HY>KHOUW TeMIlepaTyphl.

K TexHOJOTrMYeCKHMM CBOWCTBAM MeTallla OTHOCAT: KOBKOCTB, YCAAKY,

CBApHUBACMOCTD M 3aKaJIMBACMOCTbD.
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KoBkocTh xapakTtepusyeT CmocoOHOCTh MeTaia JAe(pOopMHUpPOBATHCS TMOJ
JEICTBUEM ylapa, a ycaJka — YMEHbBIICHHE pa3MepoB 3aroTOBKHU B IPOILECCE
oxJjaxaeHus. CTalbHbIE 3arOTOBKU MPU OXJIAXKACHUM C KOBOYHOW 10 HOpMabHOU
TEeMITepaTyphl YMEHbINIAIOTCS B pa3mepax Ha 1,2—1,3 %.

[Tox cBapuBaeMOCTHIO MOHMMAIOT CIIOCOOHOCTH METAJIIOB OOpa30BLIBATH B
HarpeToM COCTOSTHUU TOJ| JIEUCTBUEM yjapa CBapHble coenuHeHud. Jlydiie Bcero
CBApUBAIOTCS CTaJM C MaJIbIM COJEP’)KaHHEM YIiepoja W BPEIHBIX TpUMeEced u
IJI0X0— JISTUPOBAHHBIEC CTAJIM, ATIOMUHUMN U €0 CIUIaBHI.

3aKaMBaeMOCTh XapaKTEPU3yeTCs CIHOCOOHOCTHIO METaUIOB MPUOOpETaTh B
pe3ynpTaTe 3aKajKd BBICOKYIO TBEPAOCTh. XOPOILIO 3aKaIMBAIOTCS CTaldl C
conepxxkanuem yraepoga 0,4-0,7 %. HaumbGonee mmpoko B Ky3HEUHBIX paboTax
UCTIONIB3YETCs CTaNlb - CIUIaB jKelie3a C yriiepoaoM. B 3aBHCHMOCTH OT KOJUYECTBA
yraepojia, CTajau pa3fesisiloT Ha HU3KOYTIepoaucThie, conepxkamue a0 0,25 %
yriepona, cpenne- (0,25-0,6 %) u Boicokoyriepoauctoie (0,6—2 %). IToBbimieHue
COJZIEpKaHUsl YIIIepo/ia yBEITNUNBACT TBEPIOCTh, U 3aKaJTMBAEMOCTh CTAJIM, HO CHIDKACT

TCIUIOIIPOBOAHOCTE U KOBKOCTb.

2 XyjaoxxecTBeHHAasl 4acTh

2.1 Pa3paboTka qu3aiina

Cerognst 3amaya yacoB — Yachkl CTali HEOThEMJIEMBIM aTpUOYTOM Hallen
noBceqHEBHOM >ku3HU. Korma Mbl BeiOMpaeM dYachl ce0si, TO cTapaemcsi BblOpaTh
TaKyl0 MOJENb, KOTOpas MAaKCUMaJIbHO MOAXOAMT HAIIEMY CTUII0 U HMHUIKY.
[Tokynka 4acoB SIBJII€TCA 3CTETHYECKUM YAOBOJBCTBHEM, TaK Kak Bbl mokymaere
IpeIMET HE MepBOi HEOOXOJIMMOCTH, a Bellb, KOTOpas OyJeT NOCTaBJIATh pajgoCTb
MHOTHE TOAbpl. B oOTiaMuMe OT MOJapKOB WM JApPAarolleHHOCTEH, 4Yachl HOCAT B
MOBCEIHEBHOM kKU3HU, U Bamu npy3ps 1 kosuiern OyayT B COCTOSIHMM OLEHUTh Bai
BBIOOD.

TpaiuUMOHHO, COBPEMEHHBIE 4Yachl, KOTOpPBIE CUMTAIOTCS  IJIABHBIM

aKceccyapoM MY>KUHHBI, TOAYEPKUBAIOT 0OTaTCTBO UX BiajeiblieB. CeroiHs y 4acoB
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€CTh CTaTyC JJUTHOrO MOAApKa, KOTOPBIM IMOJYEPKUBAECT CTATyC YEIOBEKa, JJIs
KOTOpPOI'0 3TO IMpeaHa3HayeHo. «Bpems — AeHbru», — rOBOPAT O JAOPOTME 4Yachl HA
3arsICThsl OOTraThiXx MYKUuH. [logapuTh XopoliMe Yachl - 3TO MPHU3HAK TIyOOKOTro
yBaXeHUs. Kak 3HAaTOK KWBONUCH, KOTOPBIM OICHHBAECT KPACHBYIO KapTHHY,
4eJI0BEK, KOTOPBIi 3a00THTCS O CBOEM BHelHeM Buje [12].

Nnes yekaHEHHBIX YacOB OCHOBAaHA HA CYLIHOCTH >KHUTeNel npeBHero Erunra
1 BaBWiIOHA, Tak KaKk OHYU PELIMIN PA3AEIUuTh CBETOBOU JEHb, JUIMBIIMICA OT 3aKaTa
JI0 BOCXOJa COJIHIIA HA JIBEHAaTh YacTeil, U B MOCJIEAYIONIEM OHU OBLIM Ha3BaHbI
Jacamu.

Takxe, OHM pa3fenuiv HOYb, KOTOpas JJIUJIach OT 3aKaTa 0 pACCBETA, TAKKE
Ha JIBeHaaTh yacoB. O1HaKO, OCHOBHAs MpolieMa 3aKioyanach B TOM, YTO JUIMHA
JTHA U HOYM B TEUYEHHUE T0Jla U3MEHSUIACh, Oblia pa3HOW. BojsHbIe Yackl, KOTOPHIC
yKe ObUIM HM300peTeHbl K TOMY BPEMEHH, JODKHBI OBUIM OTPETYIUPOBATH ITY
0COOEHHOCTb.

BnocnenctBuu, Bech 1eHb ObLT pa3jeseH Ha 24 paBHbIC YacTH, TO €CTh Ha 24
yaca, MOATOMY MOXHO ObLJIO OmpenenuTh OoJjiee TouHoe BpeMms. [loyemy ke neHb u
HOYb ObLIM pa3zjiesieHbl Ha 12 vacteil. [leno B ToM, 4TO IBEHAAIATh — 3TO TO YKCIIO,
KOTOpoe 0003HA4YaeT KOJWYECTBO JYHHBIX IMKIOB B TOJYy, BOOOIIE-TO, YHCIIO
JBEHaAaTh JOCTATOYHO MHOTO 3HAYMJIO BO MHOTHUX KYJIbTYpax.

Yac pasnenen Ha 60 MUHYT, a KaxkJ1asi MUHyTa paszaeneHa Ha 60 cexynn. Mues
MOAENUTh Yac M MUHYTY Ha 60 paBHBIX 4YacTeil, NpHIIa K HAM U3 LIYMEPCKOU
KyJIbTYpbhl, KOTOpas BO MHOIOM OCHOBaHa Ha uyuciae 60. mnoaoOHas
HIECTUIECATU3HAYHAS CUCTEMA BO3HUKIIA MPUOTUZUTEILHO 4 THICAYU JIET Ha3al.

NMeHHO MO3TOMY s PEelIvil BBIIOJIHUTH Yachl B CTUJIE JIPEBHUX BpeMeH. Tak
Kak 3Ta TEMAaTMKa MEHsS OYE€Hb 3aMHTEPECOBANIA, W SI CAENA] 4Yachl U3 MEIU C
MPUMEHEHUEM TEXHOJIOTUN YEKaHKH, a0bl MPUAATh YacaM BHJ JPEBHEHIIINX YacOB.
Taxk »xe BbIOpas U caM HapUCOBAJl AU3alH YacOB.

[TomyngapHocTh yacoB He yracaer. COOTBETCTBEHHO, MOCTOSIHHO MPUCYTCTBYET
WHTEPEC K HUM M K UX CTHIIIO, KOTOPBINA MPUIACT KOMHATE HEOOBIKHOBEHHBIN BU. B

HACTOAIICC BpPEMA CO3MANOTCA OKCKIIO3WMBHLIC H3CIINA. Ilo »xemaHuiO KJIMEHTa
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TBOPSATCS CJIOXKHBIC KOBaHbIC KOHCTPYKIIMH, JIETKHEC W aXypHbBIE Y30pbl WIH
00BEMHBIE YACHL.

Yacel MOI'YT CTaTh CIIOCOOOM CaMOBBIPAKEHHUSI XO35IMHA YacOB, CTaTh
IIPEKPACHBIM U JJOPOTUM YKpaIICHHEM HHTEphepa.

MOTHBOM H3TrOTOBICHHUS YacOB MOXET OBITh IPEACTaBUTEIb (DIOPHI HIN
(dayHbI, KOMITO3UIUSA M3 HUX HJIM JK€ IMPOCTO OPHAMEHT. METOAOM XYI0KECTBCHHOM
KOBKHM M3TOTaBJIMBAIOTCS Yachl Pa3IMYHON CIIOKHOCTH. Ha camom nene, BUj 4acoB
OrpaHUYUBACTCS JIUIIb (paHTa3ueH pa3padoTUnKa U pa3MepaMu TOTOBOTO U3CIHSL.

IlenecooOpa3HOCTh HM3TOTOBJICHUS TOTO WM WHOTO BHJA ONPEISIIICTCS
9CKH30M M BHIOM 4YacoB. Tak XK€ OHAa MOXET CTaBUTHCSI BO3JE KaMHHA, JIMOO
MOHTHPOBAThCS MPSIMO B HUX. Jlajee nmpuBeACHBI pa3InyHbIC Yachl. X HEIOX0XKECTh
elle pa3 JIOKa3bIBAaeT, YTO METOJOM XYJOXKECTBEHHOW KOBKH MOXKHO CO3/1aBaTh

HaCTOAIIUC ITPOU3BCACHNA NCKYCCTBA AJIs1 HHTCPLCPOB.

3 TexHoJiornyeckasi 4acTh

3.1 U3roroBjieHue qu3aifHa 4acoB

|. PaspaboTka nu3aiiHa (3CKu3)

Pucynok 5 — acku3 “Hacel” ¢ npUMEHEHUEM TEXHOJIOTUN YEKAHKU
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Il. 3roroBnenue moaenu
Jlmst  co3maHuMs 3CKM3a MOJENM HaMm moTpedyercs, kommac 3D, wu

MOJIYYeHHBIN OMBIT HA POTSHXKEHUU BCEH yUeOBbl.
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3.2 Pacuer Macchbl
Hawm Hago paccunrath Maccy Kapkaca, 3aKJenok 8 T, JIUCT MEeIH
320x200x0.5 MM, yacoBoro mexanusma, JucT meau 235x200x0.5 MM, BEpXHIOO U

HMW)XHIOIO 4aCTb I[eTaJ'IeI‘/II Hu3 MCIU, IICTIIN.

1) Pacyer Maccel kapkaca, B3BEILIMBAEM Ha 3JIEKTPOHHBIX BECaxX, TaK KakK , MbI €1l
NPUMEHSIIN K KapKacy CBapKy, 1o ¢GopMyJie BEIUUCIUTh HE IOJTYyYUTCS, U TaK Macca

Kapkaca noxydaercsa 350 r.
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2) B3BemnBaeM 3aKJIENIKU Ha 3JIEKTPOHHBIX BECaX, TAK KaK OHU U3 aJIOMHHMUS, BCE 8

[T BEIIAOT 2 T.

3) Hanee o dopmyiie paccuntbiBaeM mMaccy Jucta meau 320x200x0.5 mm
Bun mpokara : miactuHa

Marepunain: menpb

[TimotHOCTH Menu: 8,92 r\em3

JmmHa: 320 MM

Mupuna: 200 mm

Tomnmuna: 0.5 MM

Paccuurannas macca 286 r.

4) Paccuutaem MacCCy 4aCOBOI'o0 MCXaHMW3Ma Ha JJICKTPOHHLIX BCCaX. Bec cocraBaser

30T.

5) Bun npokara : ImjiacTHHA
Marepuan: Mmeap

[TnotHOCTE Meau: 8,92 r\cM3
Jmna: 235

[upuna: 200 MM

Tommuna: 0.5 MM

Paccunrannas macca 210 1.
6) Pacuer BepxHel 4acTH MEIM U HUYKHEW OHU OJMHAKOBBIE IO pa3MepaM, Mo 3TOMY
B3BECILIMBAEM Ha AJIEKTPOHHBIX Becax. Bec cocramisieT BepxHel aeTanu 631 U HUKHEH

neranu 63 1.

7) Bec nerenb cOCTaBIAET Ha 3JIEKTPOHHBIX Becax 20 T.
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3.3 U3roroBJieHne aeTajieil Kapkaca
JU11 MeTalIn4ecKoro Kapkaca Hallero u3ieausi Ham oHag00UThCs
npyTok auamerpom 6 mm, Crans 3.
Ha pucynke 6 Mbl OTMEpsiEM HY>KHbBIE HAM J€TaJId IPyTKa AJs

HN3TrOTOBJICHH: KapKaca 4aCOB.

Pucynoxk 6 — [IpyTku ny1s kapkaca

Hanee ¢ momoipio 3yOmio, Ha PUCYHKE 7 OTpe3aeM HEHY)KHbIE JIeTalH,
HarpeBas MeTaUl B TOpHE, JI0 TeMIepaTypbl KOBKH, W 3arubaeM 3aroToBKYy 0

HYKHOTO yTJIa.

Pucynok 7 — I'nyTbe meTanmna
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B urore, Ha 8 pucynke nopadaTsiBaeM Hally 3arOTOBKY.

Pucynok 8 — JlopaboTka 3aroToBKH

W nonyyaeM Ha pucyHke 9 BOT TaKyl0 TOTOBYIO BEPXHIOI M HUKHIOK YacTh

KapKkaca HallluX 4aCOB, OTPE3asd JIUIIHUC YaCTH IIPYTKaA.

Pucynok 9 — BepxHsis 1 HUKHSS 4acTh KapKaca
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3.4 CBapka roToBbIX JeTajei
CBapka »3JIEMEHTOB IPOHMCXOAMT 3a CUYET OJIJIEKTPOAYTrOBOM CBapku U
anekTpooB. CHavaza mpuMepseM Halry padboTy, 4TOObl He ObLIO HUKAKUX 3a30POB U
HEPOBHOCTEHW, U HAUMHAEM CBAapUBATh JCTAIM Kapkaca, Ha pucyHke 10 momaydaem BOT

TaKOU KapKac JJIs1 HallluX 49aCOB.

Pucynok 10 — ['0TOBBII1 CBapeHHBII KapKac ¢ IepeIHENd CTOPOHBI

A Ha PHUCYHKC 11 IIOKa3aHO, KaK POBHO CBAPCHLBI IIBBI B MCCTAX CTBIKA.

Qe
\

Pucynok 11 —T'oToBBII cBapeHHBIH KapKac ¢ 00paTHOW CTOPOHBI
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3.5 lloaroroBKa MeIM K YeKaHKe
J5ig yekaHK1 HaM MoTpedyeTcs TUcT Menu tonumHon 0,5mMm, pazmep 320x200
mM. Ilepen TeM kak 4YeKaHHUTh, HY)KHO OT)K€Yb JIMCT MEIH, YTOOBI MPUIATh €My

IJIACTUYHOCTh, KaK MOKa3aHO Ha pUCyHKe 12.

Pucynok 12 — Jluct menn

3.6 HaneceHune pucyHka Ha Meb

HaHocuTp pHCYHOK MOXHO MAapKepOM C TOHKHM CTEpXHEM Ju00, YepHOH

resimeBou pyukoid. ['maBHoe, 4TOOBI pUCYHOK OBLT BUJIEH, Kak Ha pucyHke 13.

N

Pucynok 13 — Hanecenne pucyHka
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3.7 YekaHka pUCyHKa
JIJis 4eKaHKU pUCYHKa HaM MOTPeOyIOTCS YeKaHbl C pa3HbIMU HAKOHEYHUKAMU

KakK MoKa3aHo Ha 14 pucyHke.

Pucynok 14 — YekaHsbl ¢ pa3HbIMU HAKOHEUHUKAMHU

Tak xe Ham JIISA paGOTBI 1'10Tpe6yeTc51 PE3UHOBAsA IMOMJIOKKA, YKA3aHHAA Ha

15 pucynke, yToObI HE MPOAENIATh OTBEPCTUE HA METAIITUYECKOM JIUCTE.

Pucynok 15 — Pe3unoBas nmoamoxka
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Ilocne TOro Kak HaHECIM PUCYHOK MOKHO NPUCTYNaTb K YEKaHKE.
IloncrasiisieM 4ekaH, HaJl PUCYHKOM U NPHIKUMAEM JIETKO K JIMCTY MEIM 4YeKaH, KaK
BUJIUM Ha pUCYHKe 16, 1 cBepXy Cl1a0bIMH, HO YETKUMH yJlapaMH MOJIOTKA, YeKaHUM

9CKU3.

Pucynok 16 — Yexkanka meau

H€06XOI[I/IMO n30eratb CHJIBHBIX YAapoB B OJHO M TO KC MCCTO, TaK Kak,

MOJHO CACJIaTh, OTBCPCTHUC HA JIUCTC, KAK IMOKAa3aHO Ha PUCYHKC 17.

Pucynox 17 — OTBepcTHE HA MEIHOM JIUCTE
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3.8 UekaHKka 0TAeAbHBIX YaCTel
Tak >xe MPOW3BOJAMM YCKAHKY OTICIBHBIX YacTed W3JCNsA IMOKa3aHHBIX Ha

18 pucynke. BoinoiHsieM TOT ke mpoliecc, KaK U MpU YeKaHKE PUCYHKA.

Pucynok 18 — UekaHnka OTENbHBIX YacTel

3.9 3auncTKa Meau
[Tocne TOro, Kak MbI OTYEKAHWIN BCE PHUCYHKH, HY)XHO 3a4UCTUTh MEIHBIN

JHCT, YTOOBI IPUJATh PUCYHKY 19 cusitomuii 1 30J10TUCTHIN 3D PEKT.

Pucynok 19 — ITonupoBka meTkoi
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3.10 IHoxkpbITHE A30THOM KHUCJIOTOMI

[To-npyroMmy Ha3pIBaeTCI OKCHUANPOBAHUE, TO €CTh, TOKPHITHE a30THOM
KHUCIIOTOM JJi1 TOro, 4ToObl MEIb CO BpPEMEHEM HE Tepsja CBOW IBET MpH
B3aMMOJICHCTBHH C BO3TyXOM. HaHOCS BOT TaKkylo a30THYIO KUCJIOTY, KOTOpas Mmokasa

Ha pucyHke 20 IpOUCXOIUT XUMUYECKUH NIPOIlecC U YeKaHKa HAUWHAET TEMHETb.

Pucynox 20 — A3oTHas KucioTa

HaHocuM KMCTOUYKOW B PE3MHOBBIX MEPYATKAX CJIOM a30THOM KHUCIOTHI, AaEM
BBICOXHYTbh, 3aTEM IOBTOPSiEM Ipolecc eme 2 pasza. Jlamee 3aumimaemM BOMIOKOM

YCKAaHKY, U IIpU1acM eM Takou BHU/, KaK II0Ka3aHO Ha 21 PUCYHKC.

Pucynok 21 3auncrka meau
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UtoOwsl YyekaHKa HE MoTepsijia BHI, YKa3aHHBI Ha pUCYHKE 22, MOKpPHIBAEM

IIPO3PAYHBIM JIAKOM B 4 CJ1051, K&XKJIOMY CJIOIO JAEM BBICOXHYTh IPUMEPHO MUHYT 5.

Pucynok 22 — IlokpbITHE PO3pavyHbIM JTaAKOM

3.11 Coopka roToBbIX YeKAHHBIX JeTajlel
B ¢unaneHOoM 3Tame cOOpPKM OTYEKAHEHHBIX 3arOTOBOK, MOXHO TIPHUIIASITh
TOTOBBIE DJIEMEHTHI, HO Ha PUCYHKE 23 3TO CKPEIUICHO ATOKCUAHOU CMOJION, YTOOBI

CO BpEMCHEM OHA HE pa3BaJIMJIaCh U IMMPOCITyKWJIa €IIc, O4YCHb MHOTI'O JICT.

Pucynok 23 — CkienBaHue 3aroTOBOK SMOKCHIHON CMOJIOM
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3.12 Knenka neriiu
Tenepp MOXHO TepeTH K OOpAaTHON CTOpPOHE YEKaHKH, JAETaeM 3aJHIO0
KPBILIKY, JUI OTOr0 Ha JIMCT MEAU JEJIaeM II€TJIM OTBEPCTHSA CBEPIOM AUAMETPOM

4,2 MM KaK TIOKa3aHO Ha pUCYHKE 24,

Pucynok 24 — Knernka nerenb

Tak xe HYKHO ITPOBCPUTD, IIJIOTHO JIX MBI CACIIAIIN KPCIUICHUC IICTCIIb.

3.13 Kuenka 3aiHeil KPbIIIKH
O®uHanbHas 4YacTh 3TO KJIETKA 3aJHEM KPBIIIKM YacOB, KaK MOKA3aHO Ha
pucyHnke 25. IIponensiBaeM oTBepcTUE CBEpJIOM 4,2 MM MOJI KJIENKH B JUCTE MEH,

BCTAaBJIsIEM B II€TJIH, U BCEC T'OTOBO.
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Pucynox 25 — Kinernka 3aHel KpbIIIKH

Ha PHUCYHKC 26 1oKa3aHO TOTOBOE N3JCJINC KOBAHBIX YaCOB

IIPUMCHCHUCM TEXHOJIOTUM YEKaHKHU.

Pucynok 26 — I'otoBoe uznenue “Yacwr”
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3.14 TpynoeMKoCTh

Pacuer TpynoemkocTu npescTaBiieH B Tabiuiie 4.

Tabnuna 4 — TpyaoeMKoOCTh

HanmenoBanue onepanuu

Bpewmsi, yacel

Pa3pabotka sckuza

2

HsroroBiieHne KOBaHOTO KapKaca

CBapKa KOBAaHOI'O KapKkaca

DCKH3 pUCYHKA Ha MEJN

[Ipoxor meaun

RN N o1

Yekanka Mmequ

Yekanka OTAEIbHBIX YacTel

ITonrpoBKa METAINIMYECKON NIETKON U IIKYPKOU

CxkiieuBanue yacTei

YcTaHOBKa MEXaHM3Ma YacOB U YCTAaHOBKA NETJIEH, IBEPIIbI

OKCI/II[I/IpOBaHI/Ie YCKaHKH

NWkFkWwWw

Bcero: 39 gacos

Ha usroroBnenne nanHout paboTel motpedyercs 39 yacos.
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3AK/TIOYEHHUE

B mamno#i BP Obut pa3paboTraH 3CKW3 4YacoB ¢ NMPUMEHEHHEM TEXHOJIOTHHU
YEKAHKH.

[IpocMoTpeH muTepaTypHbld 0030p, H3y4Y€HA MCTOPHUS CO3/IaHHE YacoB,
CTPOECHHME YaCOBOTO MEXaHn3Ma. Tak ke ONHCcaHbl CBOMCTBA CTAIA U MENIH.

Pa3zpabotan scku3, mogoOpaHbsl MaTepuaibl, © HHCTPYMEHTHI JUIsl pabOThl HaJ
W3JEITUEM.

Pacniucana m mokazaHa TEXHOJIOTMYECKAsl YacThb HM3TOTOBICHUS M3IENuA. 3a
OCHOBHBIE HMHCTPYMEHTBI B3SIThl, MOJIOTKH, YE€KAHBI, PE3UHOBAS MOJJIOXKKA, TOPH,
KJICILIU, KOTOpbIE MOTPEOOBAIUCH MJIA CO3JaHUS KOBAaHBIX YAacCOB C MPUMEHEHHEM
TEXHOJIOTUY YECKAHKHU.

Tak xe, mojcunTaHa TpyJOEMKOCTb, KOTOpas cocTaBuia 39 yacoB, Tak KaK BCE
olepalvyd MPOU3BOJIUINCH BPYYHYIO, COOTBETCTBEHHO, MOTPEOOBANIOCH OOJIbIIE
BPEMEHH I U3TOTOBJICHUS U3IEIUA.

Paccunrana macca m3genus: 1042 r.

B crenctBun BBINMOTHEHHOW pabOTHI MOJyYEHO TOTOBOE m3aenue «Yacel», a

TaK K€ OIBIT, KOTOPBIM NPUTOAUTCS B TAJIIBHEUIIIEN KU3HH.
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MMPUJIOXEHUE A
9CKHU3 «<HACOB»
C IPUMEHEHUEM TEXHOJIOI'NMU YEKAHKHN
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HHPUJIOKEHUE B

MAPHIPYTHAS KAPTA

= g - Conep:kanue onepamnumu, Hpucnocod | UucTtpyme | Bcmomoraresn
g § i YCTaHOBKH, Nepexoaa JIeHHe HT bHbIE
BN MaTepHaJIbI
Hszeomoenenue kapkaca
1 Ompeska memanna 3y6wuno,
1 |1 MOJIOTOK
I'opH,
2 | I'nyrbe MeTamna MOJIOTOK
MoJ0TOK,
3 | ®opMupoBaHHE HY)KHBIX yIJIOB. | THCKH,
Caapka kapkaca ANEKTPOAYT | DIEKTPOAbI
OBasi cBapkKa
Jluct menu,
2 1 Texnonozus uekanxu 3y6uI0 VIONBHIK
1 MOJIOTOK
OTpe3ka HYXHOT0 pazMepa jJucra | 3youso,
Men
2 | memu MOJIOTOK
OTtmepsieM pa3Mepbl HyXKHBIE U | YTOJIBHUK,
3 | UeKaHKU U MECTO Mell
4 | Ilpoxkuraem JUCT MEIH, YTOOBI
OH OBLJI MSITKUM U IIPUTOIHBIM Momnoroxk I'opn
JUIsl YeKaHKU
Harpesaem no npumepHO
MaJIMHHOTO OTTEHKA MEAU
5
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[Iponoikenune npunoxenus B

<
= § - Copaepxxanue onepanum, IIpucnocodae | Hucrpy | Benmomoraren
5 1 e =
% = g YCTaHOBKH, Nepexoaa HHe MEHT bHbIE
[
= 3 )
Y= MaTepHaJbl
6 | Ocryxaem Menb B BOJE Benpo Bozbl BEpO Macia
PoBHsieM mucT Mean, Tak Kak
MoJI0TOK,
7 | mpu HarpeBe OH MEHSIET CBOIO
HAKOBaJIbHS
IJIACTUYHOCTH
8 | HManee, HaHOCHM HYXHBII
Mapxkep
PUCYHOK
Haunnaem yekanuTh Haury Monoto | PesnnoBas
UYekansl.
9 | 3aroToBky K MIOJIJIOKKA
[Tocne Toro kak Mol
10 | mouyBCTBYEM , YTO HaIIa
3aroTOBKA cTaja TBEPAOH , l'opn [nmier
CHOBA [TPOYKUTAEM €€ B TOPHE
[IponomxaeM 4EKaHUTH HaIly
11 | 3aroToBKy ,4€KaHUM CIAObIMU Monotku Yexansl
yZapaMH MOJIOTKA [0 YEKaHy
Kaxk TosbKO 3aKOHYMIN
12 | yekaHuTh Hamry pabory, gajee ITaccatwxmn ,
BCTaBJISIEM B HAlll JIUCT MEAU MOJIOTOK
KapKac METaJUIMYECKUI
To ecTs, HaIIa MeIb
13 | oTuekaHEHHas CIIY)KUT Hallen
00JIMIIOBOYHOI YacThlo, KapKaca MomnoTtoxk
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[Iponoikenune npunoxenus B

<
= = - Conep:xanue onepaunmu, [pucnocoda | Uuctpym | Becnmomorarenb
S e e
% = g YCTAaHOBKH, Nepexoaa eHmne eHT HbIE
[
Sl o| @
Sl > = MaTepuabl
Hosooounvie pabomol
3 [leTka
[Ipon3BouM YUCTKY MEAH 10
1)1 MeTauInuecKas
30JIOTUCTOrO I[BETa
3auncTKa MECT CThIKa KapKaca
Handwums,
2 | Meraiia, a Tak e BCEro Kapkaca
HIKYPKH
ITokpacka kapkaca B YEpPHBIN IBET bamnonuunk ¢
3 KpacKou
[Ixypka
JloBojika uzenus
4 P1000,
[TonupoBka MIKYypKOH JUCTa MEIU
P2000
Hanecenwne azotHoii kucnotel Ha | Kucrouka,
A30THas
5 | MOBEPXHOCTh YEKAHKH, MPUJIAHUE | PE3UHOBBIC
KHCIIOTa
YEKAHKE CBEXKECTH, U KPaCOThI TepyaTKu
Koumpons kauecmasa
6
1. TInmockocTtu u3aenus BO BCeX
HaIpaBJIEHUSAX JTOHKHBI
OBITH POBHBIE
2. JlomxkHa OBITh XOpoIuas
MOJIMPOBKA

OkoHuaHue npuioxeHns B
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