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" [lepBoe m3panne HaCTOAWEH KHUTH OBUIO NMPENHA3HAYEHO HUCKTIOYHTENBHO
«ak nocoGue ans ctynedtos Mockosckoro Bsicurero Texumyeckoro Yuwiumiua
TIDH M3YYEHNMM MMM MeXaHuuyeckoi o0paGoTKu meTamnoB. OnubT nokKasan, 4TO
KHura Hawia ceGe ACBOJLHO GONLIIOH CNpPOC W CPefd TOCTOPOHHMX Jui, OpH
YeM MOJYYEHHbE OT3bIBH OT MHOTMX ViK€ ONBTHHX TeXHUKOB 3aCTaBMJIU yMATb,
YTO MaTepuan, MHOI COOpaHHBI, MOXET OKa3aThCid He Gecrnoje3HsM W IS
nofeid npaktuku. B Buay 95TOrO, MpUCTynas K HOBOMY W3AAHMIO, S PELIMA
U30XKNTH HEKOTOpHE 3 ras Gonee MOAPOGHO. Ycmex MexXanuyeckoil obpa-
OOTKH METAJUIOB 32BMCUT YacTO OT COBEPIUEHHO HUYTOKHHIX Meoueil, yTo H
3A4CTABMIO MeHs MPUBECTH LeNHil Psl TAaKuX NOAPOCHOCTEMH, KOTOPhLIE Ha NepBblit
B3MAA/l KaXyTCH COBEPLIEHHO HE3HAYNTENbHHMM, HO KOTOpHE B GOJbLLIOH Mepe
MOPyT CnocoGCTBOBATH ycnexy nena. B HacTosilem H3ganuu yKasaHo Ha MHOLO
fIpUEMOoB, BCTPEYAIOLIMXCA B NYYIIMX 3arpaHHuUHBIX, MaBHHM OGpPa3oM amepi-
KaHCKHX JIMTEHHBIX, KOTOPHE HAa HAWIMX 3aBOJAX €ile He Hallu l‘lpHMEHeHHﬁ..
Jina M3yyaoulero mpeaMeT TaKue MOAPOGHOCTH MOTYT MOKAa3aThCA WBAULIHUMM
HO Y JIOfeld NpakTUKH OHW HAWAYT Hamiekauyio ouleHky. Kak u B nepsom
#3aHKiH, O MHOrOM, MMEIOLIEM CBA3b C PACCMATPHUBAEMBIMM OTAENAMH TeXHO-
JIOTMH, HalpUMEp O BEHTWIATOPAX, HNOA‘€MH. MEXaHu3M, W T. 0., 9 He Halles
BO3MOXKHBIM PacnpoCTpaHaTh(d NOAPOCHO, TAK KaK 5TO CIUIIKOM Pacmmpuio Gkl
pasMep KHUIHM, a BMECTe C TeM MO BCeM STHUM OT[eNaM HMEITCs CheudanbHue
COYMHEHHS, C KOTOPBIMM YMTATENb W MOKET NPU JKejJaHHH O3HAKOMMUTLCH,






BBEIEHMUME.

»O6peTerue MeTannoB—Bennuaiwmii U3 nog-
BHTOB MCTOPHH Yesl0BeYecKoro o6uecrsa. MoxHo
ckasaTb BooOuje, yTo ecnul uejoBeK HE 03HA-
KOMMJICA C MeTallaMu, OH BEYHO OCTascs Ou B
COCTOSHMM AUKOCTH. [lns Haponos u3oGumue M
HEOCTATOK METaJIOB €CThb BONPOC O XKH3HU
nnu cmepti. fpu Toit BawwHOH ponm, KoTOPYIO
WrpalT METANAH B 6LTY COBpeMEHHBIX o6ulecTe,
Heilb3sl He YOeAHThCS, UTO 6e3 HUX UMBMIH3ALMA |
6uina Gul HembicauMa. MsymuTenbHOe yMCTBEHHOE
M NPOMHILIEHHOE [BHKEHHE, KOTOPOE SBAHET
coboio XIX Bek, 61arofleHCTBHE KRHEMIHUX TOKO-
JIeHK, HaWK MeXaHU4YecKue OpYAWs, MNpPOMbID-
NIEHHOCTb BCAKOTO pOJa, HAYKHM, XYAOKECTBA
OuinM 68 HEBO3MOXHH NPH OTCYTCTBHH METANNOB.
bes meranna yenoBek Ouin Gbl MPUHYNCGIEH BCIO
CBOI0 WHUSHE GEACTBEHHO NPECMBIKATHCH; ¢ 3THM
W€ HENPEOJOJMMLIM PHYATOM MOIYUIECTBO €ro
VBETHYHBAETCA CTOPHLEID W BAACTh €ro nocre-
MEHHO PAcMpOCTPaHAeTCa Ha BCIO MPUPORY“.

dyw Durve,

C camMbX OTAaNeHHHX BPeMeH, Beaje, i€ BCTPEHaloTCs MPU3HAKM Cylie-
CTBOBaHUS Ye/iOBeKa, HaXONATCH TaKke M YKasaHufd Ha TO, 4TO YENOBEK ynoT-
pebnai pasjMyHble Opyausi, o6neryasiline emy 60pb0y C OKpy¥alolweil npupojioi.
WapecTHas cTeneHb COBEpLIEHCTBA OPYAWi OKa3niBana CTOAb CUILHOE BIUSIHKE
‘Ha yCnoBHe ObiTa MO, YTO COBPEMEHHAs HAyKa Pa3jieNsieT BCIO MCTOPUIO
4eJIOBeYECKON KyNbTYpPH Ha [Ba Mepuofa: KaMeHHBI M MeTananyeckuit, cooTser-
CTBEHHO MaTepuanaMm, KOTOPHIMH UYeJ0BEK MONb30BAJCA IPH HM3rOTOBAEHMM
CBOMX Opyauit. Kaabii M3 5TUX TJIABHEX HNEPUOJOB B CBOI0O Ouepelb Moapas-
JeffeTcs Ha HEeCKOJNLKO 310X, XapaKTepuaylolux Cco6oil Kpome maTepuana w
TO HMCKYCCTBO, C KOTOpDHM OHM 06paGaThiBaliuCbh (310Xa [ApeBHe-KaMeHHas,
uuindosaHHOro KamHs, GpOH30Bas, XEele3Has).

O TOM, KaKOe NpOCTPaHCTBO BPEMEHH 3aAMKHYTO B 3THX MEPUOAAX HCTOPHM
4e0BeYeCTBa, MOKHO JeNaTh TOMLKO [6oee win MeHee BEpPOSITHbE MNpPeAncsio-
Wenus. B HeKOTOpHIX MecTax, Kak, Hamp.,B enbTe peku Muccucunud mpu pac-
KONKax, Npou3BefeHHHX JlylepoM, OTKPHTH YepeylolMecs HamIacTOBaHMUS
JIECOB KMMapuca, KOTOpbie PpacloJOXeHbl OfMH Haj [pyrudm, a B CBOE BpeMms,
BEPOSATHO, 3E/IEHEJIH HA MOBEPXHOCTH 3emMiau. Takux MNNacTOB HACUNUTHIBAETCSH
10 10, 1 B HUX HaxofaTcs Jepeebs, uMewwme a0 6.000 rogosmx Koneu. B
YETBEPTOM M3 ATUX IIACTOB HaljleH CKeleT YeloBeKa, CIeA0BaTeNbHO, €CTh



BEPOATHE MPEANONaraTh, 4TO yenoBeK *un ywe Gonee 25.000 neT TOMYy Ha3ax.
Ha TakoByio ke NPEBHOCTb YeNOBEKA YKA3HBAIOT M YEPEAYIOLIMECs HAIIACTO~
BAHWS COCHOBHX M 6epe3aoBbix J1ecoB B TopdaHux Gonorax lanuu (Scow-mose).

Hauano wmetannudeckoro nepuofa OTAENSETCs OT HAC TOXe MHOTMMM
ThHcsiyenetnamu. Ha socrousom Gepery IIIBeuum Hawnu npu NPOPHTHH KaHana
Ceneprensre, coeaunsouiero Menapckoe 03epo ¢ BOTHMUECKMM 3anMBOM, Ha
BECbMa 3HAUYWTENbHON rIyGMHe OcTaTKu pubaubeil XMiuHb ¢ Kyckamu o6pabo-
TaHHoro xenesa. [1o u3BeCcTHON Mepe M3MeHEHHsT YPOBHA BOCTOYHOrO OGepera
LliBeunn OKa3bIBAETCH, YTO XMKMHA cyulecTsosana 3a 12.000 neT w 4To B TY
nopy nepsoGuTHhE xuTenu LlBeunu ymennm oGpaGaThiBaTh Keneso.

OpHYM M3 MEepBbIX METaNoB, ¢ KOTOPHM MO3HAKOMWICS YelnoBeK, Owilo,
NoBMANMOMY, 3010TO, OHO BCTpeuYaeTCs BO MHOTMX MeCTax B CaMOPOHOM.
COCTOSIHMM, M ero GNeCK eCTeCTBEHHO [oMKeH Gbll NpuBieub K ceGe BHUMaHHE
yejioBeKa.

B Eppone B HaubnjIblieM 4Yucie u HauGoNee APEBHEr0 NPOMCXONKIAEHUS:
OKa3bIBAIOTCS MPEAMETH, MPUrOTOBNEHHbe W3 OpoH3b. BpoOH3a, Kak - UBBECTHO,
€CThb ClJaB MeJd C ONOBOM, W HEKOTOpHE BHICKa3bBalOT MNPEANOJIOKEHUe, uTo
OHa OHia MONy4YeHa EHieé paHee KaxkAoro U3 STHX MeTalloB B OTACILHOCTH.

OTKpuTHE XKene3a OOGLIKHOBEHHO OTHOCAT K Gojiee MO3JHEMY MEPHOAY
XOTSt HEKOTODHE PAcKONKW, Kak, Hamp., IPHBeJeHH e Bhlle packonky B Lllsennn
3acTaBnsAioT AYyMaTb, YTO JKEJNe30 B HEKOTOPHIX MECTax CAenanoch W3BeCTHBIM:
HE MO3JIHEE APYTMX METANIOB.

B HacTosiieee Bpems ABNSETCH HEBO3MOXHHIM BIOJIHE TOYHO YCTAHOBHTL,
Tie ¥ B Kakoe BpeMs BHepBHe NosBuiaca Mmetann. HecomHeHHo Tonbko 1), uTo-
3a MHOTO THCAueneTHii 10 P. X. BCE Hapoin apuiiCKOrO M CEMHUTHYECKOTO
IJIEMEH MONb30BAJIMCh METAMNAMM, CBENEeHMS O KOTOPLIX, BEPOATHO, MOAYYHIH
u3 CpeaHeit A3uu, a paTeM, B CBOIO Ouepedb, Mepefanu UX M esponejinam.
Mo rpeueckum npefaHuaM, NpuBeileHHHEM [epoaOTOM, pOAMHA 20J10Ta HAXOAUTCSE
8 TOpax A3um, rfe KWBET HAPOA apuMacnbl, BeAyle Ha KOHAX Gopbly €
rpudamu, CTeperymiumMu 3010T0. ITH DpefaHus YKa3bBaloT, MOBUAWMOMY, Ha
MOHron0-QuHCKHe muemena u Ha CpeHio A3HIO, TOPH KOTOPO, AeHCTBUTENLHO,
M300UIYIOT MeTamlaMu. ITH NpejaHus NOATBEPXKAAIOTCS Takwxe u Tem GakTom,
yTo Korja pycckne B XVI1 cTOneTuH NpOHMKAM [0 ANTasg M OTKPHIIM Tam
HEU3BECTHHIE TaTapaMm MeTaJluuecKkue GOoraTcTsa, TO OHM HAWAM, 4YTO BCe Gonee
3HAuUNTeNbHBIE PYAHMKM Yye pa3paloTaHnl Ha ray6uny 10—15 metp. n 3atem
3aBajieHbl.

HecomHeHHO TaKye, 4TO JPeBHUM HE TOMBKO Gl M3BECTEH CnOCOo6 A0GH-
BaHWA METaNIoB, HO OHM -GHAM M BeCbMa MCKYCHBI B MX o6padoTke. BpoHaoBbie
U3Jlenusl, OTKPHTHIE NPH PacKoNKax,BO MHOTMX Cly4asX MpeAcTasasioT o0pastbt
npekpacHoii pa6oTh. BpoH30BOE OpYNHE 3aKanuBaa0Ch B TO BPEMA C TaKunp
UCKYCCTBOM, UTO 1O TBEPAOCTH M OCTPOTE OHO HE YCTYNANO M3LETUAM HaLEro
speMenu. B Muaum yxe ¢ He3anamATHHIX BpeMeH MCKYCCTBO 06paGaThiBaTh
mMeTamibl GuIO CTONb PA3BUTO, YTO TOTAALUHWE HHIKEHEPH He 3aTPYAHANUCL.,

1) Cm. Die Geschichte des Eisens, von Dr. Ludwig Beeck.
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NPUMEHSITh METaAlH B CTPOMTENLHOM JeNe M MpU WX TMOMOLIM BO3BOAMIA
COOpyKeHus, nopaxaiiiue CBOeH rpaHno3HOCTLI0. BO MHOrMX npeBHUX MHJEH-
CKHX Xpamax ynotpeGieHnl xeneaHuie Ganku, B noHpoHckoM KeHCHHITOHCKOM
My3€e HaXOAUTCA 0GIOMOK KONOHHHI, cTosuleid B Jenn, B Muguu. Konoxua ata
uMeeT BuicOTy 18 meTp, BHM3y TomuuHa ee 416 mm. u BBepxy 318 wmm. [lo-
BUMMOMY, OHA CBapeHa W3 OTAEIhHbLIX KYCKOB Xenesa, BECOM OT 27 ao 36 Krp.
Kaxblid, U cocTasnaiomMxX B o6Guwem Bec Gomee 17 ToHH. [lo MccaegoBaHHIO
n-pa Tlepcu KononHa [lenu chenaHa U3 MArkoro kenesa. Henb3s He corracuThes,
YTO WIrOTOBJIEHME TAKOr0 TIpoOMagHOrO0 MOHYMEHTA M3 Wene3a C KanuTelabio
OYeHb MpUYYAINBON GOPMBl AenaeT 4ecTh KyaHeuam, cyulecTsosasmium 3a 1000
et go P. X.

[naBHHIM CPEACTBOM APEBHUX M/si MepepaGOTKM METa0B, 32 UCKTIOUEHHEM
Wenesa, Cnyxuna OTIMBKA, W KaK o0pa3ell MCKYCCTBA IMTEHIIMKOB TOr0 BpeMEeH: s
MOXHO NpWBECTH GPOH30BYID vyally e€Bpees, HocsAlYK0 HassaHue «MepgsHoe
MOpe» M BMemaouyo 8 cefe CTO KOP3UHOK C'€CTHBIX [PHITACOB.

Maesanuil, coin KneomGpoTta, npusec, nmo cnosam [epopoTa, B fap Xpamy
IOnutepy Opwuoca, noctpoeHHomy 6iu3 [lonta EBKeuHCKOro, Ha rpaHupax
Ckudun, vawy emkocTbio B 600 amdop, TOALKHOIO B WECTb NajbUes (MOAOCHHE
Yallikd TpeKu YNoTpeG/isaiu Npu peiuruo3nbx o6psinax). Heuero u roBOpuTS, uTO
Ins OTIMBKM TMPEeIMETOB TaKOif BEIMYHMHBI HYXHO GHJIO MMETb OUYeHb Gonbime
JUTEHHBIA. 3TUM JIMTEHHBIM, CYLIECTBOBABLIKM B MCTOpPMUECKHE BPEMEHa, Mpef-
ILIECTBOBANIM- Majibie JinTeliHuis 6poH30BoN anoxu. Cnens ux Halinenn B legi-
LAPHM, TaM ke HaifeHsl M ocTaTKu ¢opMm, ykasnsaouue Ha TO, YTO B AOMCTO-
pHYECKiie BpeMEHa OTANBKA . NPOW3BOAUIACH - B- (JOpMB, NPUFOTOBJIEHHBIE W3
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mecka u u3 Kamua. ECTh Takke yKasaHus, 4TO.NpH QOPMOBKE QUYeHb CIOXKHBIX
NPEAMETCB NPHMEHANICA BOCK, KaK 3TO [en1aeTcd U Tenepb Npy OTIAMBKE KOJO-
KOJIOB M [Ip. Beuiew. Jlo Kakod cTenedd WCCKYCTBA JOLLIN JPEBHME B OTIMBKE
XYAOMKECTBEHHLIX MPOM3BEAEHNI], YKa3H'BAOT HaM COXPaHUBLIMWCA PpeyYecKue i
FPUMCKii@ CTaTyaTKu. C HeKOTOPHMYU U3 HUX He MOTYT CPaBHUTLCS AdKe H3AeJuns
HAlllero BpeMeru. .

_Onxum M3 rrasHHIX NPHMEHeHMH MeTanna y [ApeBHuX ObiJIo. 3rOTORIEHHE,
OpYXMs W BORHHLIX f0CNexoB. Ho meTaml, cHauaia MoCesaBlunii Ha 3emie yKac,
ONyCTOWEHUe U CMepTh, BCKODE NPHHEC Haponam—-—mub, 6oraTcTBO M Gnaro-
JeHcTBue. PunisiHe npHCBOMAM Mevy Ha3dpauue—ferrum, BIOCTEACTBUN OHU BTUM"
MMEHEM Ha3blBalu MHDHLIM COIIHMK.

['omep noapo6HO ONMCHBaeT BOOPYWKeHle rpeyeCKnx N TPOSHCKMX BOWHOB.
XoTs BecbMa BO3MOXHO, YTO €r0 PEpOM W BHIMEIUIIEHHHIE JMLE, HO, ONUCHIBAA
UX BOOpYIKEHWE, OH OCHOBHIBAJCS, BEPOsSTHO, Ha 0Gpa3uax Toro Bpemedu. Cypsa
no onucanusm Comepa, BCe BTH JOCHEXW [IPUTOTOBASAMCL C GONLLIKM MCKYC-
cTtBoM. BpoH3a, Kak metan Gonee [peBHuii, cuuTanach 6iaropofHee, U MOTOMY
W3 Hee NPUrOTOBIANOCH BOOPYXEHHE HauajIbHMKOB M BenukuxX Goliuos; OGLIK-
HOBEHHBIE BOWHLL MMeJIH ENS3HOE Opyikue.

B HEKOTOpbIX eBpONeHCKUX My3eiX MMeIOTCs 06pasisl pUMCKHX KOIbuyr
Gonee MO3AHErQ BpPeMEHW, Y KOTOPHIX OTAe/bHBE Kojeyku 3asapeHb. PaloTa
5Ta OYeHb TPYAHAd M CBUACTEJNILCTBYET O BLICOKOH CTeneéHM COBEpIlleHCTEA
TOrfAIlHEro MCKycCTBa.
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Ho e B onmH nepuop uenoBeyeckoi MCTOpUM pyuyHas o6paGoTKa MeTan-
JIOB He [A0CTHrajna TaKoro COBEpLIEHCTBA, Kak B cpeiHMe Beka. B aTo Bpems
Aurnus, ®panuus, Uranus u B ocoGenHocTn TepmManusi COnepHUYamm Apyr rnepeg
Apyrom, MpOU3BOAS uyneca MCKYCCTBa.

Bonee otpaneHHbie rofbl 3TOro nepuoja 3amMeyaTeNbHH TaKike, TIaBHBIM
06pa3om, NPOU3BOACTBOM Opyxwusi, CHayana Opyxkue OTIMYanock GoJee Xopo-
MM 3aKajloM KJIWHKa, YeM BHEWHed OTAeNKkoi, HO 3aTeM BCe HUMEILIHecH
06pa3ibl CBUAETENbCTBYIOT O MOCTENeHHOM Pa3BHTHM M3ALIECTBA PaGoTh. Meuu
W Opyrue copta Opykus CTaHOBATCA Bce Gosiee W Gonee npUuymIMBOi Gopmbl,
n B ['epManuu 5Tu npenMeThl NPHOGPETAIOT TAKHe CTPaHHLIE OuYepTaHusl, Kak
OYATO MX Ha3HayeHue ObI0 AeiCTBOBATL GOJIee CTPAXOM, YeM ACHCTBUTENLHBIM -
yaapom. Jloweawme 10 Hac 06pa3libi OPYKHsi TOTO BPEMEHM CBHIETENBCTBYIOT
O TaKOi uCKycHO! pa6oTe, KOTOpasi Tenepb eCid ¥ BCTPEYAeTCs B 93TOH 06-
JNIaCTH NPOM3BOACTBA, TO OUYEHb PefKo.

B XVI Beke uzsinjectBo paGoTH pacnpOCTPAHUIOCH U Ha JAPYrHe npeAMeTH,
KpOMe Opy#si, B 5TO Bpems OGbiA€HHHIE Bl [OMALIHEr0 OGHXOAa HA PARY
¢ Gonee UEHHBIMM W3[ENUAMM, NPEJHASHAYEHHLIMM [UISl CIYXKEHWS peluruu, uc-
TIONHAMNCH OIMHAKOBO XY0XeCTBeHHO. OGLIKHOBEHHBIH BepTeN WM KyXOHHHIH
rOpHIOK MOr COMEpHUYaTb MO TOHKOCTH paGoTh C M3bICKAHHOH HaBecHOil mer-
Jieii OT LepKOBHON [gBepH MM C NMAaHUKAAWIOM CaMOTO NPUYYATUBOTO PHCYHKA.

Bce nofoGHne paGoTH M3 Wene3a UCIOMHSIUCh MOJOTKOM HAa HAKOBAJIbHE.
OTaenbHBIA YaCTH CBAPUBANUCH, CKIIENBIBANNCL U 3aTEM OTAE/BBANNCL YeKaHKOM,
HAKJIenKkoi ¥ rpaBMpoBaHHUeM,

I'naBHBIMM LEHTpaMu NOROGHOrO Npou3BOACcTBA Obuin B Wtamum u Hcnawuu
ropopa: Munan; Typuu u Toneno, a 8 epmanun ropoma: MHcOpyk, AyrcGypr
u Hiopen6epr. 3pech 06pa30BanuCh LENBE 3aMKHYTble KOpHOpauuu, WIH LEexH,
3aHUMABILHECS MCKIIOYMTENbHO KaKUM-HUOYAb OJHHUM peMecjioM, W claBa MC-
KYCHBIX MACTEpOB nepexofiuia W3 poja B POA.

» Kak yxe Obl0 CKasaHO, WCKYCCTBO OT/IMBAThH GPOH3Y M HEKOTOpHE ApY-
rHe MeTallbi GbIO M3BECTHO ellle gpeBHUM, HecoMHEHHO, 4YTO B pas3iu4Hbe
BPEMEHA OHW fleNali NONLITKM TNPOM3BOAMTbL TAaKXKEe OTIMBKY M ejesa. Ho
MeXaHUYeCKUe NPUCIIOCOBIeHUs: TOTO BPeMEHW OLUIM CIMWKOM rpyObl W Heco-
BEpUIEHHB, YTOG NPU NOMOLM MX MOXHO GBHUIO MONYy4aTh- BHICOKYI Temmepa-
TYpy, HeOGXOAMMYIO ANs MAABKM Mene3a, u I0TOMY B peayibTaTe Yy HUX BCEria
NOJIyyancsl He 4yryH, a CBapOuYHOe Xene3o.

Ham He 3BeCTHO, KTO NEPBHH Hayan OT/IMBATL 4yryHHue uspenud. B To
BPEMS NPOMBLIIEHHOCTh GhIa 3aMKHYTA B Pa3fMYHBIX LieXaX, U BCSIKOE yCoBep-
IIEHCTBOBAHWE CYNTAJIOCh CEKPeTOM 3TOro lexa, Mo3TOMy TPYAHO Guino 3ame-
TUTb MOMEHT [OSBJNEHNA YYTYHHHX OTAMBOK. HO, KOHeYHO, 4yryH He Gbiui M30-
6peTeH cpasy, a NOAY4YHICH KaK Pe3yibTaT NOCTENEeHHOrO YCOBEPHIEHCTBOBAHUS
¥ H3MEeHeHus cnocoGoB nepepalOTKH Kele3a.

NeproObITHEE CrOCOOH AOCLIBaHUs Mene3a ObM, KOHEYHO, O4YeHb HEeCco-
sepiuenns, Ciefsl APeBHUX KY3HHL, B KOTOPHX NPOM3BOMIACH BHPACGOTKA Xe-
ne3a, BCTpeyalTcs BO MHOrMX mectax LUlIBeuuum m AscTpuM, a 0COGEHHO XO-
POILO COXPaHMBLIMECS Ky3HMUb ObiIM OTKPHITH TOPHHIM HHKeHepom Kukepe B
wBeiapckom KaHtoHe BepH. OHM COCTOAAM M3 LMIHHAPMYECKUX YrayGnenui,
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PACIONOKEHHBIX HA CKaTax rop, C UeNbi0 BOCMOML30BATHLCA CHAOH BeTpa, Tak
KaK B TO BpeMsl HUKaKuX nNpuGOpPOB Ang AyThs He cyllecTBoBano, Torumsom
CAYXul ApeBecHslif yroib, GojbluMe 3anackl KOTOPOTO BCerfa HaXOAATCs OKONG
TakuX KysHuu. [1pOM3BOACTBO BENOCh, BUAMMO, B LIMPOKHUX pasmepax, NoToMy
4TO OKOJO Ky3HHLl NOMajawTCs TpyAbl OKaJWH HHOrja A0 ABYXCOT KyG6. MeTp.
Heyero u roBopuTh, YTO NPU CTONL NPUMUTHBHON KOHCTPYKUMM FOPHOB, 2 [JIaB-
HOE, 3a OTCYTCTBMEM CW/ILHONO MAYThbH, MW3BlEYEHWE M3 pyl MNPOU3BOAUIOCH
KpaiiHeé HEeCOBEepLIEHHO, W B HACTOsAUI€e BPEMS HAXOJST BHIOAHBIM OCTATKH
nepepaGOTAHHOrO B APEBHOCTH MaTepuana ynoTpeGnsThb BHOBb BMECTO pPYAbL.
BnocaeacTsuu nedu ObiM yCOBEPUIEHCTBOBAHB W NOCTENEHHO NEPEUIA K rop-
HaMm. BMeCTO BeTpa /i NPOH3BOACTBA AYTbS CTalM ynoTpeGasTh Mexu, KOTO-
pble NPUMBOAMINCHL B [IBMIKEHHME DYKaMH.

[TosiBnenne yyryHa rIaBHHIM 06pa30M 0653aHO NMPUMEHEHUIO B METayp-
THM TUApABAMYECKMX ABMraTeneit, MyKOMONHbIE MeNbHUiL NPUBOAWINCE B [BU-
JXeHUe BOAAHOM CHIOW eule y pumnad. Jlng o6padaTbiBalolieii »e NpOoMbILIIEH -
HOCT BOJIsiHLIE mBuraTenu Obinv MpuMeHeHsl B [epmaHuM TONBKO B Havane
XIV' Beka. B meTaiiypruyecKux npoOM3BOJICTBAX BOASHAS CHIA TIPUMEHS/IACH JUIst
MpPUBEAEHUS B ABMKEHHE MOJIOTOB M TONYeH. 3aTem CTanu NPUBOAUTHLCS BOJTOYNIIb-
HblE CTaHKH, NPU NPOM3BOACTBE MPOBONOKH, LITU(OBANLHLIE CTAHKH, 1 HAKOHeL
CTajli NPUMEHSATb IMAPABAMYECKYIO CHIY IS ABUMCEHUS BO3AYXOAYBHBIX MEXOB.

[lepsoe Bpems, BCAEACTBHE OTCYTCTBHsS ONLITA W 3HAHWUSA, NPH FUAPABIN-
YECKOM ABHraTene Cujia AyThsi HE MOMIA COPa3MEPATLCS C MOTPEGHOCTHIO, U B
Tiedb MHOTAA BO3AYX BAyBajiCH C ropa3jo Gojblleil CHIO, YeM 3TO CUMTANOCH -
B TO BpeMs HYXKHbLIM; TE€MIepaTypa TMoBbilanack ¥ B pe3yibTaTe M3 mneuu,
BMECTO Kenesa, BhIXOAWI 4yyryH. YyryH BoITe€Kaj BMEcCTe CO MIfaKamu, M maa -
BUJIBIUMKM, AN KOTOPHX MOfoGHOe sABJIeHWe OLIIO HOBO, CYWTANU BeCh BHITEK=
WiMi YYTyH NPONABUIMM, MCIOPYEHHBIM MPOAYKTOM. Benemcrsue 3TOr0 nepoHa-
YaJibHO B HEKOTOPHX 4acTsx FepMaHu# BHOYIIEHHHH M3 NEYH YYIyH HA3bi-
sajncs «Dreckstein» (rpasHblii KaMeHb), B APYrMX MeCTax €ro HaspiBamm «Sau»
(SOW, pig), 4TO 3HAYUT «HEpsXa CBUHbA», OTCIOfA M HA3BaHWE ISl KYCKOB CHi-
pOro- 4yryHa «CBHHKa». [TonydyeHHsid 4yyryd BO3Bpawiand oGpaTHO B meys, Ho
BCKOpDE 3aMeTH/IM, YTO Mepennas/ieHHblii Takum o00pa3oM uyryH jgaet Gonee
PABHOMEDHBIA MO CBOMM KauyecTsaM MNPOAYKT, W CTald CTapaTbCid HAPOYHO HO-
JiyyaTh 4yryH, 4YTo6 MOTOM MepepaGaTnbiBaThb €ro B Kene3o. sKenesao, BnipaGo-
TaHHOE W3 4yryHa, Has3nBaloCb —«/ABOHHON mNNaBKW» M LEHWIOCh BbiLUE, Yem
TI0JIy4€HHOE HENOCPeCTBEHHLIM CIIOCOGOM.

o mepe HaKOMKeHUsi 3HAHWI M OMHITHOCTH CTAHOBWIMCH BCE GONbUIE W
00/bLIE OYEBMAHBIMK BCE MpEMMYyLIeCTBA HOBOrO Crnoco6a MOJyuYeHWs xenesa
f10 CPaBHEHHWIO CO CTaphiM; NMOCTENEHHO YOeAWIucCb B TOM, YTO YeEM CHIbHee
AYyTbE, YeM Bbillie Meub, TEM Nyylude Monyyasuch pesyabTaThl. Huskue neuu
CTald ienaTh BCE BHIIE M BHILIE W MOCTENEHHO Mepeluid K [OMHe.

[lepeast foMHa ANA BHIMUIABKKM 4yryHa Ghijla MocTpoeHa B PeiiHcko# ponuHe
8 1443 . (06 3TOM MMEIOTCS AOKYMEHTalbHbie ceejienus) ). B 1444 r. 8 Peiinckoii
A0NMHE CyLIeCcTBOBaNO yxwe 29 xene3ogenaTeNbHbiXx 3aBOAOB C AOMHAMu. XOf

1) Cs. Ludvig Beck, Die Geschichte des Eisens.



JIOMHH TPOAOKANICA B TO BPeMS OT TPeX [0 4eThPEX HeleNlb ¥ Tpe(oBan [nd
cBOeit paloTH HeoOHuaiiHoe KOAWYECTBO PYAb M TOIMIMBA, 10 CPABHEHWIO C
TenepeiiHuM BPEMEHEeM; ynpaBiATb XOAOM [OMHHI B TO BPEMs elle He YMEIW,
W KayecTBO MNOJy4aeMoro NpojyKTa 3aBuceno Gonblie OT Ciayyas.

Pa3 uyryn B pacnnasieHHOM Bujle ObUI AOQJyueH, €ro‘ cTaiM NPUMEHATH
Anst OTAMBOK. [lOKa uyryH BWXOAMA MIOXOr0 KayecTsa—Gensii, ClefoBaTelsHO
TYCTOH, U3 Hero OTAMBANMCh TOJLKO rpyGuie MpeaMeTH: Ky3HeuHbe HAKOBaIbHH,
WTaMibl, 9Apa. 3aTeM. HayyWIMCb NONYuYaTh Cepuif uyryH, a BMeCTe C 3THM
CTaJ0 BO3MOXHO OTAMBATL Gonee C/IO¥KHLIE U Gojee Menkue usgenus. B xKosue
XV Beka OTIMBAIMCh Y¥Ke [0BOJbHO CJIOWHBIE Meyd, YKpalleHHble GOraTeMM,
XYHOXeCTBeHHBIMI OpHaMeHTamu. [IpekpacHbiM o6pa3loM IUTEHHOrO WCKYCCTBA
TOrO0 BPEMPHM MOXET CHYXKWTb Meyb, Haxopsuasics B 3amke Kooypr, B I'epma-
Huu. Mopenn 9TOoif nmeuu GbuiM MCHONHEHH B HiopeHGepre, 0TIMBKA e MpOM3-
sognnack B Tiopenrene. Ho rnasHuilf cObIT YyryHHBIE M3Aenus, C Camoro e

' Havana, HalW JUTS BOEHHBIX LeNei.

[louTy oaHOBpeMEHHO C BBejeHMEM HA METalTypruuyecKuX 3aBofax ruapa-
BAMYECKOH CHIB BOLIEN BO BCeobuiee ynoTpeGnieHne Mopox. ITO ABHIOCH BTO-
poit moGyanTeNbHON NPUYMHON K Pa3BUTHIO Mene30JeNaTelLHOr0 MpoU3BOACTRA.

Kak cxopo cuna B3puiBuaTOif cMecH Ghia OGHapyxeHa, CTapoe XOoJ0aHoe
OpYXHE YCTYNHMIO HOBOMY—OTHECTPeILHOMY.

JipesHue mymKu COCTOSIM M3 ABYX u4acTeil: 4acTh, B KOTOPOi BOCmiame-
HSJICA MOPOX, OTAWBanach W3 OPOH3H MIM Meg, Ta K€ 4aCTb CTBOJA, B KO-
TOPYIO BKAQJBIBANKChL CHAPANL, NPUTOTOBIANACh M3 Jepesa, CTAHYTOro oGpy-
yamu. Takas mywka HOCWIZ Ha3BaHue GomGapibli; YTO 3HAYWT: mymamaﬁ. Bom-
Gapasl ynorpebasauch euie B 1428 r. Bo Ppanuun npu ocane Opneana.

3 Cnenyiollee ycOBepLIEHCTBOBaHWE B HPOU3BOACTEE MYIIEK COCTOSAO B
VHUUTOMWEHUN [IePeBsHHON yacTH M 3aMeHe ee WeNe3HO# uIu YUIMHeHUueM
OGpOH30BO 4acTH HACTONMBKO, YTO B HEE KpOME NOpoXa MOr NOMECTHTbLCS
Takke w cHapan CHayana mexy STUMM [ByMs crnocobamu Obiio - GOabiioe
COpeBHOBAHUE, M TiepeBec O HA CTOPOHE WeNe3HHX CTBOJIOB, NOTOMY HTO M3
XKejne3a HaXOAWIM BO3MOXHLIM MPUrOTOBAATL CTBOME GOjbiieH BenMuMHbl. HO
BCKOPE OfHAKO GpOH30Bbe NYLIKH B3ANM BepX, TaK KakK MX Hay4ulnCh JeNaThb
Gonee MPOYHBIMU M TPABHILHBIMHK.

[lepeas GpoHsosas mnywKka Owja OTAWTA B 'epmManuu, M- BCKOpe mnocae
9TOro OTAMBKA GPOH3H pa3Buiack B OGLIMPHOE NMPOM3BOACTBO. Hemeuxue nu-
TeHMUKN NyWeK MpUrIalaluch pasAuyHBEIMY eBpOneiicKUMHU KOPOIsSMKM H MOy
yaniM 3a CBOe 3BaHue Gonbuine feHbru. B mauane XV pexa OpOH30BHe NYLIKH
OT/INBAMNCL Y¥XeE OYeHb GONbIIMX pa3mepoB, OHM MeTanu KaMeHHHEe CHApAlL B
5—6 nyznos. Mx nepeso3ka U ycTaHOBKa TPeGOBaia HeCKONMbKHX HEfeNb YCHICHHON
pa6oTsl. Y rpada SGeprapaa BiopremGeprekoro Gnina nyuika, secsutasi 180 nynos.
[lpn Heli mocTosiHHO comepxanuch 14 nowaned u 100 yenosek s ee mnepe-
BO3KH, 8 IJIOTHWUKOB [Ns YCTAHOBKH M 4 KaMeHUMKa AAs NPUrOTOBIEHHs Ka-
meHHbiX sanep. [lpu ocage KoncranTudHonons B 1452 r. Guna nyuika, OTAUTAas
B Benrpuu, c Kanamom B 34', KoTopasi jondHa Owmna GpocaTh CHapsifbl BECOM
B 24 nypa. [Ina nepepo3ku ee moTpebosanocs 2.000 yenosex u 70 ocneB. ITY
NyuKy pasopsal0 NpH NEPBOM e BHICTpese. '
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JKenesuble NYWKH YacTO MPUrOTOBASAMCH M3 OAHOrO KyCKa Kenesa i
NpeACTABNANH 3aMeyaTeabHbe 06pasusl Ky3HeuHoi padoTel. MCKyecTBO TOTARIIHUX
Ky3HeuoB Oyder elile nopa3uTelbHee, €CIU MPUIOMHUTbL, YTO B TO BpeMs
COBEpIIEHHO OTCYTCTBOBAaNM BCE MPUCMOCOGNEHUS NS NEPElBUKEHUS TSMeNbiX
Macc MeTania, KOTOPHe Tenepb CYMTATCH HEOGXOAMMHIMU IPH BCEX KPYMHBIX
Ky3HeuHHX padoTtax. HauGonbwias sxene3Has nywka, «Mapraputas, Gbia B
Feute, B Genbruu, OHa umena 16 ¢yT. 6” qumnbl u xepno B 25”. Cteon Obin
OpUroTOBNEH M3 32 XENe3HHX KYCKOB wmpuHoi 2 ¢yra 2" u TtomumuHoil 75
cHapyxu CTBOA cTarusancs 41 xombuon. HanGonbuinii BHEIIHKIE AUaMETP NMyIIKi
6un 3 $yra n 3", Mywka secuna 1000 nynos. Kamenuwii cuapsg 21 nya w
3apsa nopoxy 23 nypa.

Kak TonbKO uyryH Gbin MOIyyeH, ero ceiuac e NPUMMEHWIH 14 OTIHBKW
nywek !). U3 Gymar roposa Jluns BMAHO, 4TO TOPON 3amnaTun 8 1442r. Kaxy
TConeHcy, 4acoBOMY MAacTepy M OpYKeHHMKY, 32 OTIMBKY JBYX YYTYHHBIX NYIUEK,
BECAIIMX OKONO ABYX nyaoB, 4 iupbl n 16 wnmuuHros. Takasa BhCOKas ueHa
OG*SICHAETCA TeM, YTO 3TY NYIWIKKH ObiIM NEpSbiMy, NPUTOTOBAEHHLHIMM U3 YyryHa.

B lepmMaHuy uyryHHbie NYWKW TNOSBMAMCH BrEpBHE Npu ocaje Kapnimreiina
B 1452 r.

Wmnepatop Makcumunuad | umen ywke NyuwKH, OTIAMTHIE CHNOWHLHIMA U3
UYyryHa ¥ 3aTeM BLICBEpJIEHHBHIE, A0 3TOro K€ BPEMeHM NYWKH KOBaNuCh W3
enesa nonasiMu Ha onpaske. B 1590 rogy ropop CrpacGypr nmen 37 none-
BHIX U 18 OCajHBIX OpYauii, OTAMTHX U3 uyryHa. Hexotopue ua HUX BeCHnn
Ao 280 nyA. BupmMHCyuuyc B CBOEM couyuHeHun «[lupoTexHuKa» jJaeT. noapos-
HOE ONWCAHUE CT0COGA. MPUTOTOBNEHHE MYWEK: MAWWHH JUIA  paccBepanBaHue
AYLEK NPUBOAMINCL B [BUWEHWE T'HApaBIUYecKoll cunoil; nepegada coseplianach
[IPM NOMOLUM LeNOH cepun 3yGyaThiX Konec. '

[TpOM3BOACTBO M TOProBis nNyuiKamu oueHs npousetaiw B XV u XVI
BéKax B ropogax ®aaHapuu.

B AHriud npou3BOACTBY UYTYHHHIX NYilleK OKa3uBala OO0NbILUOE MNOKPOs
BUTENLCTBO KOponepa EnN3aBeTa, TaK YTO NP He aHIIMiiCKMe NyUWKW BLIBO-
3uiuch paxe B HMcnanwio M ynoTpeGasiuch MCNaHLaMu Ha BOiHE NpoTHB
anrnnyad. «Benukas apmajga» Gbiia BoOpyxeHa 2431 nywKoii.

Slapa M3 uyryHa cTanu TOTOBMTb 3HAYMTENLHO MO3XKEe caMux Myulex; sTo
06'ACHAETCA GOJBIIOM HEHHOCTLIO YyryHa B TO Bpéms. Tem HE MEHee B NOJO-
suHe XV Bexa B Hujepaangax uyryHHse cHapsiisl BOWIAM BO Bceofllee ymoT-
peGieHue.

Wa Tepyaunu BHANABKA HYryHa CKopo nepewna u B AHrinio. B 1619 1.
aurnuyannd. o Jyaneit (Dud Dudley) Bnepsue NpUMEHWI NpW BHAJABKE
4yryHa, KaKk TOMWIWBO, KaMeHHH yrojilb U TeM 3HAYWTENIbHO YBETUYWI HPOH3-
BOJIMTENLHOCTL AOMH. B 1651 roay Bcnencteue (uHAHCOBHIX 3aTpyAHeHui fena
Hdyanes npekpaTuaUCh, a BMECTE C DTUM NPEKPATHNOCH YNOTpelieHue Kamed-
HOrQ yirsi Moyt Ha CTO JetT. B 1735 r. A6paam JepOu, 3aseasiBasiinii B TO
spems 3asofom «Colebrook Dale Iron Works, nonpoGosan U3 KaMeHHOro yris

1) Wctopust paseuTHs UYTYHONHTEHHOrO NpoM3BOficTBA 3a rpanmued u B Poccum
noapo6uo uanomxenn y Kuabe ,Yyryunonureiinoe geno*.
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J06HTL KOKC MPU NOMOUIM TIPOLIECcCca, aHAJOTHYHOT0 C TeM, KOTOpBIH mpexae
TIpUMEHSANICS NSt 0ObiBaHUs ApesecHOro yras. [lonuiTka ero yseHyanach ycrexom,
# C Tex Mop KOKC W KaMeHHbil Yrojib He NMepecTaBany CIyKUTb YCreXaMm TEXHUKH.

Ha psny ¢ ycosepuieHCTBOBaHMEM TEXHMYECKMX CMOCOGHOCTEN yenoBexa
COBEpPIIEHCTBOBAMCL M camble OpMH NMPOM3BOACTBA. B cBoem Geccuinu, Kak
OTIENbHOTO MHAMBMAYYMa, YeNOBeK YOe[usCs Ha MepBbIX KE MOopax Ppa3yMHoOl
WU3HU ¥ CTAl COENMHATHLCA B OOUIMHLI AN COBMECTHOTO NMPOM3BOACTBA PaloT.
{lpaBna, Takue coeguHeHMs B OOWMWHL He BCerga OblIM NPOM3BOJbHBEL, HO
BCErja SBASINCH BCNEACTBHME MPU3HAHHMS HEOCNOPUMMBIX NPEMMYILECTB Koole-
patuBHOro Tpyaa. Toibko 6rarogapss COBMECTHOMY YCHMIMIO MHOTMX JOAei
MOrau OhTh NPOM3BEAEHH TPAaHAMO3HHE NOoCTpoiiku apesHero Erunta, WUHaun
¥ Apyrux Hapopor, Ho koomnepaTuBHbiE TPyl B [PeBHOCTM NpUMEHSICS He
TOALKO B CTPOMTENLHOM fene, B Toif uacTu HuHemHeir dpaHuuu, KoTopas
©o06pasyeTr JemaprameHTn Olapn u Jlyapwe; B [Ppan-[lpeccunbu HemaBHo OT-
KPHTH GOJNblUME MACTePCKMe KPEMHEBHIX WHCTPYMEHTOB. CyAs DO OCTABLIMMCS
wuoBaNbHEIM NPUGOpPaM, OCKONKAM KPEMHS, NPeJMeTaM CaMoro MpOM3BOACTRA
HAXOAsAMUMCS BO BCEX CTENEHAX OTAENAKH, OT camoil rpy6oiil 1o OTANYHO OTNO-
JIMPOBAHHOrO TOMOpa, HECOMHEHHO, YTO TYT NPOM3BOACTBO BeJIOCb HAa KOOIe-
PaTUBHBIX Hayanax eule B OTAaliEHHLHIE BpeMeHa KaMeHHoit amoxu. 3pech naxe,
TNIOBUAMMOMY, Gbll MPUMEHEH YXe M BeIMKWi NMpUHUMI pasjeneHue Tpyla, TaK
KaK HaxoAuMm OTAeNbHbe MacTepckue ans pyoku M mIMQOBKM KaMHS.

Taxkue xe yKa3aHus, YTO NPOM3BOACTBO BENOCh COO6IA M B KPYMHHIX
pa3mepax, BCTPEYaAOTCd M N0 OTHOLIEHWIO APYrHX HapoaoB U 3nox. Tak, Hanp.,
110 CBU/IETENLCTBY JIMBHA, ¥ STPYCKOB XHUTEIM OQHOrO TONLKO Tropofa ApeTwH
MOrM QueHb OHICTPO NpUroTOBUTH A Boificka Cuunuona 30.000 wuTOB,
CTOABKO We wemos, 500.000 npoTHKOB, CTONbLKO e KONWi M CHApSAUTH
srnonHe 40 xopaGneif. [Mnuuuii pacckaswiBaer, 4TO0 (GUOT, KOTOPHM KOMaHA0Ba
nonkosofen, [Jywmuit (260 n. po P. X.) m xoropuit coctosn u3 120 cynos,
Obi1 cHapsiweH B 60 aueil mocne Toro, Kak OunuM cpyGneHs HeoGXogumbie 118
TI0CTPOIKK CYlOB Jepesbd. PumisHe, 3aHsB AHMIMIO ¥ O3HAKOMMBIINCH C BHpPa-
GOTKOH Henesa OT Ty3ewmueR, ceifuac xe ocHosamu (120 7. no P. X.) okeno
xonmoe MosmayTwmpa w [oYecTepuinpa, M3OOHMAYIOLIMX . Jlecamd ¥ PYyAo#,
Gonbiine GaGpUKU 1 NPOU3BOJACTBA OPYKUSL. ‘

KoonepaTusHoe npOM3BOACTBO, NMOCTENEHHO COBEPLIEHCTBYSACH, B M0JIOBUHE
AIECTHAAUATOr0 CTONETHSI OKOHYATENbHO MPHHSIO0 GOpMYy CIOXKHON Koomepauuu,
T.-€. C 9TOr0 BPEMEHU CTal CTPOr0 MNPOBOAMTHECS NPMHLUMII BO3MOXHO O60Nb
4I0r0 pasfeneHus Tpyna, v B Takoi d¢opme nmoj HazsaHueM maHydakTyp cO-
CTABIANO MOYTH MCKIMOYUTENbHYIO GOPMY MNpPOM3BOACTBA 10 Hauaja Hallero
CTONETHS.

Taxum o6pazom, nodias no XIX Beka M ornsimBasch Ha3ajl, Mbl HEBOJILHO
A0MKHbB MPU3HATL HE TOALKO OYeHb [aBHEE MPOUCXOMCIEHME 4eloBeKa, HO
TaK¥e W TO, YTO EMY YK€ OYeHb [aBHO CBOWCTBEHHbI JapOBaHWs, KOTOPhLIE HE-
OGXOANMBL Ul M300PETEHUS W YMEHHMS IPOM3BOJAUTH Pa3NUYHLIE MPEAMETH W3
ChiPHIX MAaTepUanoB NPUPOALL

Tem He meHee, paccmMaTpuBas MCTOPUIO DPa3BUTHSA NPOM3BOANTEbHLIX
<€I0COGHOCTElH YenoBeKa C TOr0 MOMEHTa, KakK eMy BrepBbie NPULIIA CYACTANBAS
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MbIC/Ib BBHIZEIHTh METa/UI U3 Pyabl WM MpeBpaTuTb ero GechopmMeHHbE Macchl B
NoNe3Hble NPeiMeTh, A0 HACTOALIEr0 BPeMeHM, Mbl HEBOJbHO GyleM MOopaseHb:
TEM# TIPOMAAHLIMH TPUOGPETEHHSIMM, KOTOPHE CAEMAHH YEJIOBEKOM B 3TOM
06aacTH 3a nociaejHee crtosetrne. [ledCTBUTENbHO, CPABHUM JIM Mbl KpPeMHEBbl
MOJIOTOK MEepBOCHITHOrO YeNOBeKa C TAaKOBHIM MKE MEeTANIHYECKUM OpYHUeM,
MMEBIIMM CTONb OGLIMPHOE NPHMEHEHHE B MPOLIIOM CTOJIETHU, ¥ 3ATEM BO3LMEM
COBPEMEHHbLIH NapOBOH MOJIOT; CPABHUM JIM MBl IOMCTOPHYECKHIA KOPaG/ib BUKUHTOB-
¢ CanTo-Mapueii, Ha KOTOpO# KonymG nepenibin 0KeaH, U 3aTeM NOCTABUM pd-
JIOM COBpEeMeHHbM ruraHTckulh napoxop B 70.000 MHAMKATOPH. cuj, mepece-
Kaloluii ATIaHTUYECKHA OKeaH B 5 CYTOK, He3aBMCMMO OT Oypb U HENoOrof,
U nepej KoTopuM Kopa6as Komym6a Kaxercs HeGonblie Kak CKOPNYIOii; CpaB-
HHM 714 MBl KOJECHHLY APEBHHWX HApOJOB C JKHMMAXEM MpOLUNOTO CTOJMETHS W
3aTeM [UIsl CPABHEHHA BO3bMEM JXEIEe3HOAOPOWHHIA Noe3j, Myauiuica €O CKO-
poctbio Gonee 100 BepcT B 4Yac; CPaBHUM M MBI TKaUKMil CTaHOK, u3olpe--
TEHHLI# 4YeJIOBEKOM E€LlE BO BPEMEHA GPOH30BON 3MOXM, C TAKMM e CTAHKOM.
NMpOLIIOr0 CTONETUS M 3aTEM PSAAOM MOCTaBMM COBPEMEHHBI MexaHnuecKuik
CTaHOK, HA KOTOPOM JIMIIb TOJLKO MOA HAA30pOM pabouero TKaHb CIUIeTaeTcs
BO CTO pa3 ObiCTpee, YeM 3TO. IeNaioCh MPEXJAe B PyKax CaMoro MCKYCHOro
M CHJIBHOrO TKaya; CpaBHMM JIM Mbl e€ile paHee HM306PeTeHHOE BEpeTeHO C
NpsiIKOH MpOLUNIOTO CTOJNETHS W 3aTeM BO3bMEM COBPEMEHHYIO NPSAWILHYIO.
MallKHy, HA KOTOPO# O HAA30pOM PaGOTHHLL, MpeXIe KPYTHUBIUEH TOMLKO OfHO
EEPETEeHO, BEPTATCA TEMEpb COTHU BEPETEH, NMPU YeM KaX[0e W3 HUX NpajeT
ropasjgo poBHee M 4yThb HE BO CTO pa3 GLICTpee, ueM MpeXkAe,—H BO BCeX.
TAKMX C1y4asax, KOTOpPHIE MOrYyT OHITh TIpMBEleHH NOUYTH U3 BCEX OOnacTei
MPOU3BOACTEA, MPH CPABHEHWH YCNEXOB, CACHAHHBLIX YENOBEKOM B TEYEHUE Thi-
CAYENETUH—C OAHOW CTOPOHH M CTONETHS—C [OPYroid, rpoMajgHbii nepesec
oKaxeTcs Ha ctopoHe XIX Beka, :

[lpuumHy TaKoro HeoGLIYAHOr0 Pa3BUTHUS MPOM3BOAHTENLHEIX CHOCO0-
HOCTEH uejloBeKa HYXHO MPHUIMCATb M300peTeHHIO aBTOMATHYeCKH IelCTBYIOWNX
MallyH, DPUMEHEHWe KOTOPbIX W COCTaBiASeT OTAWYMTENbHBIf MpU3HAK Bceif
HHHelWHe# npoMuiuieHHoCTH. HO 31ech HYXHO OTMETHTb TOT (akT, YTO XOTS
MHOrME MalUMHbl, KOTOPHIM BMOCIEACTBUM CYXKAEHO ObIIO MNPOM3BECTH LEJLie
NpOMBIlIUIEHHBIE MEePeBOPOTH, Obliu u306peTenn euwe B XVIIF cronetun (naposas
mawyHa Yatrta 1774 1., fnpsawibHas wawmHa Apkpaiita 1779 r., TKaukwit
craHok Kapkpa#ita 1785 r.), TeM He MeHee LIMPOKOE pacnpOCTpPaHEHHE OHU
OONAYYMIM TOJNBKO CHOYCTA [OJBeKAa Irocie WX noseneHus, ¥ 3TO MOHATHOL
BCAKOMY HM306peTaTesNio HEOGXOAMMO NPUXONUTCA CYMTATHCA C TEMH CPEACTBAMM,.
KOTOpHI€ MPEAnaraiTCcad COBPEMEHHLIM COCTOSIHWEM MEXaHMYyeckoro jena s
OCYLIECTB/IEHUs €ro uei, a MaluIMHOCTPOEHHE B TO BpeMsl CTOSAJO €lle Ha TaKoi
HU3KOil CTeneHW pa3BUTHS, YTO MpeKpacHbie N0 Hiiee MAWKWHLE MOJYYalHuCh B
WCTMIONHEHWU OYeHb MJIOXOTO KAYeCTBA M MOTOMY eCTECTBEHHO HE MOMIM HalTH
ceGe GobLIOro™ pacnpocTparenus. HegocTaTouHo Gbino M306pecTd MalluHy,—
HYXHO ObUIO CyMeTh €€ CAenaTb W C/enaTb Npu TOM Tak, YTOO OHa, COXpaHss
BCEe CBOM HOCTOMHCTBA, MONTyYunack 6l U Hegoporoit, TonbKO nNpu TAKKX YCIOBUAX
MALlMHBL i MOTIM MMETh KOMMEpPYECKHH yCnex, KOTOpbiik, KAK U3BECTHO, ABAAETCE
HEe BTOPOCTENEHHHM [eNOM B Pa3BUTUM MALIMHOCTpOeHus., XOTH pyudas 06pa-
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G0TKa M CTOS/IA B TO BPEMS HA BHICOKOI CTEMEHW COBEPLIEHCTBZ, HO WCKyCHas
pyka paGoTHMKE, COOGIUAS M3AENUI0 XYA0KECTBeHHHe (GOpMbl, HE B COCTOSIHUM
Gbina NpUgaTh eMy Ty TOYHOCTb M OAHOOOpa3ue (GOpM OAHOPOAHBIX neTasei,
KOTOpbLIE SABNSAIOTCA HENPEMEHHBIM YCNOBMEM BO BCAKOW XOPOIWIO MCIOJHEHHOH
mattuHe. :

B konue XV cronetuss B AHrauu Gwin [axe OpPraHn30OBaHbl Lejke
MalMHOCTPOUTENILHLIE 3aBOAL, Hanp. ¢upma Boartod, Yarr u K° ocHOBaHHas
B BupmuHrame ans NpoOM3BOACTBA NapoBuX MmawmH, Kapymckuit 3asop (Carum
Iron Works) oxono I'masko, usroTosnsBuuii BOZONOA‘€MHEIE MALIMHBI M IP., HO
u3jenus, BbINYCKAaeMble MMM, ObM KpaidlHe HecosepiueHHbl. YT00 nokasath,
HACKOJBKO MJIOX0 CTPOMJIUCL B TO BPEMS MalliMHB, [JOCTATOYHO NPUBECTH Bhi-
JepxkKy u3 mucbma BonToHa, Brajenbua camoro KpymHOro B TO BpeMsi 3dBOjia,
HamucaHHoro UM B 1776 r, Hpennaras n3fenus csoeit ¢upMbl IPYromy 3aBOAY,
OH MNUWET: «BBeJEHHHH Yy Hac BuiIbKMHCOHOM CNOCO0 pacTOYKM NAapOBHIX
UWIMHADOB HE OCTAaBISET MXENaTh HUYEr0 JYYUIEero: waMELp B 50", KOTOpHii
Mbl nocTasuau B TuUMITOHE, MCMOJNHEH TaK TOYHO, YTO AMamMeTp ero B pas-
JAMYHBIX YAaCTAX HE OTAMYAETCH J[axe Ha TONWMHY !/, WHDIMAra». Takum
00pa3oM TOYHOCTH WCMONHEHMS M3Mepslilascs TONMUHON HONYILMIIUHIE, T.-€.
OoKOno 1/i¢ gioiima, cuutanace 100 net TOMy Has3aj BHONHE AOCTATOYHOM s
Takofl pa6oTh, KaK pacCBepAMBAHME LMWIMHAPOB MApOBHX MaluH. B Haue
BPEMS, €CIM MNapoBOM UWIMHAD pAaCTOYEH TaK, 4YTO MEXAY MOPIUHEM W ero
CTEHKAMH MOKET IIpOCayMBaTBCH TaKasd TOHKA® MaTepus, Kak BOASHOM nap,
TO paloTa CYNTAETCA YIKE HeyAOBNETBOPUTE/bHOIM.

Toabko ¢ Tex nop, Kak Gbiin M300PETEHH U npmweneﬂu g 06paGoTKu
METaNJIOB M [epeBa OCOOBE aBTOMATHYECKME CTaHKU—Mauunbi-opyous W
MauHHAAs paGoTa 3aMEHMNAa PY4YHYI0, MAaUIMHOCTPOEHWE CTAaJi0 Ha TBEpAYio-
Nnousy w Havyano ObCTPO pa3BuBaThbCs. [lpumeHeHue MauiuH-opyauil K o6padoTke
METANIOB 0Ka3al0 TaKoe K€ BIWsHWE HA PpAa3BUTHE MalIMHOCTPOEHHS, Kak
8006ILIEe NPAMEHEHUE MAIIMH HA Da3BMTHE BCEX APYrMX OTpaciieii MPOMBbILUIEH-
HOCTH, M NOTOMY H300peTeHue MalllMH-Opyiuii HapaBHe C M300GpeTeHMeM Ta-
POBOI MAlUMHB, KaK MCTOYHMKA MNBMXYLUEH CWIb, HYKHO CYMTaTb OCOGEHHO
BAWHEIM (JAKTOM B MCTOPHM PA38UTHA MPOU3BOUTENLHbIX CIOCOGHOCTEI YeoBeKa.

Mexanuyeckass 00paGOTKa, WiM Mu3MeHeHue ($OpMB METAIOB NPOU3BO-
AWTCH, NEHCTBYS Ha MeTain Gonee TBepALiM OpyaueM. IJT10 AeiicTeue Bcerad
‘COCTOMT B COOOLIEHUN OPYAMIO M3BECTHOH CMibI, CKOPOCTH M Hanpasnexus, OT
TIepBEIX [ABYX [€HCTBHIf 3aBHCHT NPOM3BOAMTENLHOCTb PalOTH, a OT MOCHef-
HEro—TOYHOCTb ucrnonHeHus. [lpu pyuHoit paGoTe cmia M CKOpPOCTh, COOGLIae-
MbI€ OPYHWIO PYKOi paGouero, O4eHb OrpaHu4eHsl; AIs MalUMH IKE STHX rpaHML
NOUTH He CcymecTsyer. Yro Kacaercs B0 TOUHOCTH paGoTH, TO pyKa UCKYCHOTO
MacTepa MOXET COOGLINUTH opynmo COBEDIeHHO TPABUIbHOE HANDPABAEHHE, HO
TONLKO TPH TMPOM3BOACTBE MENKUX MPEAMETOB, W NPHUTOM, /IS MOJYyYeHus
W3BECTHOI CTENeHW TOYHOCTH, padouemy MOTPeGyercs NPHIOKMTL BCE €ro BHU-
MaHue U MCKYCCTBO: Majeimnii HegOCMOTP € €ro CTOPOHH M YXe 3Ta TOYHOCTh
ucdeaneT. COBCEM APYrO€ B MalIMHe: 3JeCh TOYHOCTb paGOThl SBISETCS He-
OOXOAMMBIM C/EACTBMEM XOpOIleH KOHCTPYKUMM MalluHel W JypHas paGoTa
NMOWET NOAVYUTBCA TONLKO NpPH MOJHOM HEYMEHMH IOb30BATLCH €10,
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Takum 06pa30omM 'MauIMHA-OPYAME MMeeT rpOMajHOe TPEeUMYLLECTBO nepej
pyuHoil pa6oToll B COCOGHOCTH COOGUIATL OPYAMIO CHAY M CKOPOCTb W, KpOMe
TOrO, OTANYAETCA €lle Toil OCOGEHHOCTHIO, YTO OTOABHTAET MCKycCcTBO palo-
4ero Ha BTOPOl miaH W Bech 3PPeKT paGoTh CTABUT B 3aBUCMMOCTb OT Ca-
MO MatinHbl,~ COOGIAET BCEMY NPOM3BOACTBY aBTOMATHYHOCTL. Jma agmoma-
TUUNOCHIY U COCINTBARLHTL VAABHBET  OMIAUAUNCALHBIN NPUIHAR .Mt’lWﬂ-H-M-OPyt}uﬂ;
yem Oosiee npoBeleH NPUHLMIL aBTOMaTHYHOCTH [IpH MOCTPOEHMM MalUMHLI, Tem
CoseplieHHee GyleT MalluHa-opyaue.

CoGCTBEHHO CTAHKM U1 06paGoTKM Pa3iHyHBIX MATEPHAOB CYLIECTBOBANM
YK€ C JaBHUX MOp, TaK Hanpumep U3o6peTeHue TOKAPHOrO CTaHKa TepsaeTcs
B rayGOKOA JPeBHOCTH, HO TOT BWA, B KOTOPOM OHM CYU[ECTBOBAAM A0 NpOLL-
NOro CTOMETHA, HE MOWET OuTb NPU3HAH 3a MalIHHY-OpyAWe: BCe 3TO GBUIM
CTAHKH PYYHbe, W [JIaBHbili OTAMUMUTEIbHBIH MPU3HAK MALIMHBI-OPYAUS — ABTO-
MaTUYHOCTb—B HMX OTCYTCTBOBaj. Bnpouem, ecTh OCHOBaHWE NpeANoONaraTh,
4TO 34 MHOrO THICAY JIET y ernntsH OblIM CTaHKH, NpefcTaBisiole U3 cels
snemeHTapHyio gopmy maluMH-opyauii. B Hepasuee spemsi ©nanpepc [leTpn, uc-
¢enys B €rmieTCKUX pacKomkax Hamon0BUHY OKOHYEHHHE W3Jenus, Ha OCHO-
saHUM CIEN0B, OCTABJEHHBIX pe3laMy, MNONOKUTEIbHO [OKa3ad, YTO erunTsHe
06paGaThiBany TBepAble KaAMHH HAa TOKApHHIX CTAaHKAX, HPU NOMOLLM NPAMEX M
KPYPIBIX NI, LeAbHBIX W TPYGUATHIX CBEPN CO BCTABHHIMM PE3LaMu M3 aIMasa
WM ApPYroro MaTepuana, HO BO BCAKOM clyyae OYeHb TBepAoro, Tak Kak OT-
YEeT/NMBO -BMAHO, YTO NpH KaXAOM 06OpOTE OpyaWs pesey yrayOolseTcsi B rpaHuT
na 0,1”. Bonee markue mMOPOAb KamHeil OTAENLBAINCh, BUAMMO, MeTajnnye-
CKMMM MHCTPYMEHTaMW, DM YEeM OCTaBlIMECss B HEKOTOpPhIX. MecTax  ciaefbl
OXPH YKa3blBalOT Ha TO, YTO [10CKWE MOBEPXHOCTH 00pabaTHBalNCL OPN IHO-
MO BHIBEPUTENbHLIX MIMT. Takum 006pasom HEKOTOphie Crnocofu 06paGOTKH,
uz00peTeHne KOTOPHIX OOBIKHOBEHHO OTHOCUTCS K MNO3[HeilleMy BpeMeHH,
OLIIM M3BECTHH Y€ JPEeBHUM ErMNTAHAM, HO, K COXajeHuio, norubiu BmecTe
€ UX LMBHIIN3aLWeEi, :

IlepBoii MalIMHOH-OPYAHEM HYXKHO CYMTATb CTAHOK, MOCTPOEHHLIH Ana Ha-

pe3kn 3y6bes. Maea ero Onua eule BhiCKa3aHa 3HameHUTHM PoGeptom [ykom !)

8 1670 r., HO BrepBHEe NOCKpOeHa nofoGHas maimHa Bo dpanuuu 8 XVII sexe.
B couuHennu, usgasksim B [lapmike B 1741 r,, onucaHe TpH 3yGOpe3Hble Ma-
IMHB, HO BCE OHM OYE€Hb HecosepiueHHb. Tonsko B 1783 r., B pykax aHrni-
CKoro Mmexanuka Pee, 3y6opesHas mMauinHa MpUHANA BIOJIHE KOHCTPYKTHUBHYIO
$opmy. B nocTpoeHHON MM MaiuuHe A€NeHHE NPOM3BOAMIOCHL NpW MOMOLUM Je-
ANTensHOTO Kpyra B 19" B muam. YnorpeGassiumecs pesib umenu Qopmy, co-
OTBETCTBYIOWYIO OYepTaHuio 3y6beB, M NPUTOTOBASAMCL M3 cTanu, Hatouka
Pe3U0B NPOM3BOAMIACH HA YCTPOEHHOH MM We MallWHe C© NOMOUibID Bpaualo-
LIMXCA MeAHHX JMCKOB ¥ LMJIMHIPOB, MNOKPHTLIX HAWAAKOM. 3Ta HeGOnblas
TOYMIbHAS MaUiMHKA MOMWET CYMTATLCS HAYajlOM TOro o6LMPHOro Kiacca uiu-
¢oBanbHEX MawKH, 0e3 KOTOPHIX TENepb He MOXeT OGOHTHUCL HH OJUH XO-
pOWO YCTpPOeHHB 3apoA. YT06 mOKasaTb, HACKONLKO OLEHEHH ObliK B TO

1) The history of the art of interchangeable construction in mechanism. Trans Amer
Soc. Mech, Eng. 1893.










































































































































































































































































































































































































































































































































































































































