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HA 3APE UMBUITU3ALMUKN

Mo yrpam we6o Hag Eruntom cuHee-cuHee. Kak nonockl Ha nepea-
HWKe chapaoHa. Ilerko u nnaeHo, 6yATO NNLIBET MO CNOKOMHOMY
MOpKO, NoaHWmaeTcA no Heby 3onotasa nagbAa Gora ConHua Pa.
3HOWHOE AbIXaHWe ero HecTepnNUMO ANA YenoBexa. Moatomy Tak
UeHATCA B ErunTe npoxnaaHsie yTpeHHWe U BeYepHUe 4ackl.

Bor u macrep, sepaiowmi xenezogenarensHsiMu pa6oTramu, BCcTan
YyTe CBET W nocrewwn pactonkate pabos.' Ckopeid, ckopein 3a
pa6ory!

Mepeoim aenom pabei Beikonanu Kpyrnyw Amy B nokots' ray-
6uHoOl 1 oKkono nonyTopa nokTeii B avametpe. AMy obmazanu rau-
HOW. U3 rnuHel Xe BbiNenunu BOKPYr Hee CTEHKY B MONOBUHY Yeno-
BeYeckoro pocra. BHW3y no Bceit OKPY>XXHOCTM Npo6unu OTBEPCTHA.
Tak nony4nncA ropH — rAMHAHLIA OYar ANA BeINAABKKM MeTanna.

Moa nanAwmum conHuem rnuHa GuicTpo Teepaeer. M Bot yxe
pabel 3ackINalOT B rOPpH MENKO WCTONYEHHbIW ApeBecHbIi Yrons.,
Mactep npocneaun, 4To6bl OH Ner POBHLIM CAOEM, @ 3aTeM COGCTBEH- .
HOPYYHO noaker ero, NpeABapuTensHO MCNPOCWMB GnarocnoBeHue
Goroe. Ha ropawwmit yrons 6pocunu usmensueHHyio pyay — Kpac-
HYl0, TAenyl — ee A06biBanu B KONAX Aaneko Ha cesepe. 3atem
cHoBa pobaBunu yrons v onATe pyay. M Tak NATb-WeCTs cnoes.
370 6bina ewe nocuneHan pabota, u pabsl genanv ee cnopo, Beceno
neperosapusanck. A 3atem HavancA aa. Mo 3Haky mactepa pabbi
B3ANW ANWHHbIe Nonble cTebnn noroca, BCTaBUNWM MX B OTBEPCTUA
BHW3Y ropHa U, HanNpAraA nerkue, CTanu AyThb.

! Nokors — CTaPUHHEA Mepa ANWHbLI, OT crmba NOKTA A0 KOHYMKOB Nank-
ues pyku sspocnoro yenoseka (npubnuautensHo pasHa 0,5 merpa) .
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3onotan nagsA OrHeHocHoro Gora yxe
BbICOKO B HeGe u GecnowanHo nbLeTcA OT
Hee BHW3, Ha 3eMNi0, HECTepnUMbIA xap. U
camo Hebo yxe He cuHee, a Genoe, packa-
nexHoe. [lynu pabel B TpyGKu, noaaepxu-
Baf OroHb, MOKa He Nafanu Ha packKane- .
HbIW NEcoK, B u3HemoxeHuu GeccuneHO pac-
KUHYB pyku. Torpa Tpybxu nepexsaTbisa-
nu apyrue pabel, a ynaswimx oTBOfaKnsani
B TeHb, 4TO6bl OTAblwanuce. He 6bino B
ApeBHeM Mupe TrRxenee pa6oTel. PeaKo KTO
13 pabos BuiAepxuBan ee 6onee NATH neT.

Xopowo ropen yronk. YepHbiii rycrtoi
AbIM Banun M3 ropHa U MeaneHHo pacnfisi-
gancA B Bo3sayxe. Mpoxoaunu yackl. Osim
CTaHOBMNCA Npo3payHee, nerye. BHumarens-
HO cneaun 3a HUM MmacTep. CnoxHoe, Heno-
HATHOE TaUHCTBO CBEPLUANOCh 33 MMUHAHbI-
MW cTeHKamu. HeBeaombl 3aKOHbI, NO KO-
TOpsIM OHO npoucxoaut. Kak ysHaTe —



KOrpa, B KakoW MOMEHT nopasath pabam
3HaK, 4TobbI Nnepectany AyTe? Mocnewmiws —
MerTanna He NONyuYMiUb, OCTaHETCA B ropHe
nonyceipan pypa. [lponyctuwe cpok —
CropuT Kene3o, B TPyXy paccsINfercA.
3a Takoe ynyuweHue MOXHO U camMoMmy
nony4yuThs Ha weto pabeckuin owedHuk. Bor
W CNeavT MacTep 3a AbIMOM BO Bee rnasa.

O MHOrom roBOpPUT AbIM 3HAIOLEMY Ye-
noseky. MokKa OH rycToil ga 4epHbii, MOX-
HO He BonHoBaTbCcA. Ho BOT ucyeana yepHo-
Ta, AbIM CTan CepoBaThbiM, MEHEE 3aMETHbLIM,
ceivac Hano 6biTb BHUMATENbHbIM, HeNpec-
TAHHO NOHyKaTb paboB, 4TOOLI CUNbHEe
aymm, Coscem wcye3 AbIM, TONLKO cTon6
pacKaneHHoro BO3AYXa KONbLIWETCA Haa
rOpHOM, UCK@)XaR OYepPTaHWA Aanekwux nu-
pamua. 3HauuT, Bech Yronb Y)xe Bbiropen.
Tenepb nopa! [la u no BpemeHW TOXe Bbl-
XOAWT, 4TO nopa: 30NM0TaR faabA KOCHY-




nack y)e Apyroi CTOpOHbl ropu3oHTa. Mactep MaxHyn pyKow, u Us-
MyYeHHble pabbl TOPONNUBO BbITAWMNM M3 OTBEPCTUW OGropesliune
Ha KOHUax Tpybku.

Ha paccBete crnegyiowiero AHA Noj yaapami TIOMOB pacchinanuce
cnerka OXNaAuvBLUMECA 33 HOYb CTEeHKM ropHa. U — o, Benukoe
yyao! — 3emnA poauna xeneso. MMpasaa, TONbKO ONbLITHLIA rnas
mactepa mor Obl yragartb »eneso B 3TOM YEpPHOM HO3ApeBaToM
KYCKe, HacKBO3b MPOHW3aHHOM KpynWHKamu o6ropeBlueid 3emnu
n ocTaBwerocA yrnA. Hu meva, HU gaxke 06bIYHOro HOXAa U3 TaKOro
xenesa He cpenatb. CHavana ero Hago OMUCTUTBL, YAENWTbL M3 HEro
BCe MOCTOPOHHME NPUMECU — HEMETannUYecKue BKIIIOYEHWA, KakK
MX Ha3bIBaIOT COBPEMEHHbIE METannypru.

W Bot pabbi noaxBaTMnM KpuUuy (Tak Ha3LIBaeTCA 3TOT KYCOK
Xenesa) Ha NOMblI ¥ NOTaWMNM B Ky3HMUy. Tam mervann cHoea
pasorpenu B nnameHu, Gpocunu Ha HakoBanbHIO. TAXKO 3ayxanu
KyBangbi, CMUHaA, yNNoTHAA Kpuuy. U ¢ KaabiM yAapoM NpocTy-
nano 13 ee rNy6uHbl Ha NOBEPXHOCTL BCE NULIHEE, HEHYXKHOE, YyKe-
POAHOE: TAXeNsle 4YacTuubl >kenesa, YNNOTHAACL, BbiTeCHANW Gonee
nerkue Hemevannuueckue BKnwveHuA. [lonraA 3to 6wina pa6ora.
Korpa kpuua ocTeiBana Ha HakoOBanbHe, ee CHOBa pasorpesanu W
cHOBa 6unn kyBangamu. U Ttak ao natu-wectu pas. Ha semnAHom
nony BbIpOCNa Kyyka BbIGUTOW M3 Kpuubl “‘Lienyxu’’, Kycok me-
Tanna sHaYMTenbHO YMEeHbLUWNCA B pa3mepax, 3aTo caenancaA nnor-
HbIM, C rnagpkoW 6GnectAweid nosepxHocTeio. MocnegHwe yaapel,
npuaaowme dopmy. U BOT OH, ewe OAWH AECATUKWUNOrPaMMOBbLIV
6pycoK, NexwuT Ha HakoBankHe. M3 Hero caenaloT Meyu, WNembl W
HaKOHEYHUKWU ANA KONel BOMHOB Benukoro tapaoHa. U3 3toro ke
METanna OTKYEeT KY3Hel Cepn, KOTOpbIA TPW ThICAYM NET chycTA
HalAyT Npu packonkax nog cyHAaameHTom KapHakckoro cuHKea.

HecATe KunorpammoB xene3a Gonee yem 3a cytku! Hy u npous-
BOAWUTENLHOCTL, — CKaXkeTe Bbl. A Mexxay Npouum, 310 Gbina npekpac-
HaA Npou3BoAUTENLHOCTL. W ApeBHMe MacTepa o4eHb yauBUnKUCH Bbli,
ecnu 66l UM cKasanu, YTO UX CNocob NoNy4YeHWA xenesa KpaiHe He-
coseplueHeH. Hao6opoT, oHM TBepAO 3HanM, 4TO UX cnocob — cambii
NepeAoOBOi, NOCKONbKY APYrve HapOAbl NOAy4anu 3a OaHy NNaBKy
He Gonee ABYX-NATU KMNOrPamMMOB enesa,

Erunerckue mactepa umenu Bce OCHOBaHWA FOPAWUTLCA CBOEW Tex-
Honorven, w60 K TOMY BpeMEHW METanNyprufA Y)Ke HacuMTbiBana
TPU-YETLIPE THICAYM NET Pa3sBUTUA U HaNpPoYb BbITECHUNA NPUMWUTUB-
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Hble KameHHble OpPYAWA NepBObOLITHOrO venoseka. B ornuuve ot
KaMHA MeTannkl He PacKanbiBanucbk W He NOManuchk NOA YAAPOM;
OHWM NPOCTO MeHANW dopmy. Metannuueckue W3LENUA He HYXKHO
6bin0 BbibpackbiBaTe NOCNe TOrO, Kak OHWU TYNWAWUCHE WUNU CNMIOWM-
Banuce. MiMm MOXHO 6bINO NpUAaTh NPEXHIOW WNW COBCEM APYryio
¢opmMy ¥ CHOBa MX UCNONbL30BaTh. ITO CBOMCTBO Marepuana Mbl Ha-
3bIBaéM NNacTMMHOCTbLIO. [lepBbie MeTannbi, KOTOPbIe Hawen 4Yeno-
BeK, KaK pa3 ¥ obnaganv ovyeHb BbICOKOW NAACTUMHOCTLIO,

Otumun nepeeiMu Gbinu 30n0TO, cepebpo U Meab, BCTpevaloLiue-
CA B MNPUPOAE B ECTECTBEHHOM, TaK Ha3biBaeMOM CamMOpPOAHOM cOC-
ToAHUU. CHavana meTannel NPUBNEKanM BHWMaHWe 4YenoBeKa He
CBOMMW BenuMKoOnenHoIMW CBOWUCTBamMMH, a . . . Bneckom. U3 3onora,
cepebpa U Meau NIOAU CTanu AenaTe YKpalweHUWA — Konbua, 6ycel,
6powu, obpyyn anAa pyk M Hor. Mcnonb3oBaTe 3T MeTannel ANA
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W3roTOBNEHWA KameHHbIX OpyAul GbiNoO Henb3A, NOTOMY 4TO B Ca-
MOpPOAHOM BWAe WX BCTPe4anoch OYeHb Mano, a Kpome TOro, OHW
661N 04eHE MATKUMM.

C TeueHMeM BPEMEHM U3 CaMOPOAHON menw, 6onee TBepAOH, Yem
30n0T0 U cepebpo, B KOHUE KOHUOB CTanu Aenate TOMOPbI, HOXW,
HaKOHEYHWKW ANA Konuii u apyrue Bewm. Ho 4Tobel Npu OTCyTCTBUK
Heo6X0AMMOro OnbiTa U3 KycKa Meau BbikosaTe Tonop, Tpebosa-
nocb MOAYAC He MeHblue BPEMEHW, YeM Ha W3roToBneHWe KameH-
HOro. A cnyxun MegHsi Tonop xyxe — BeicTpo Tynunca. MNpaeaa,
NOTOM ero MOXHo 6bIN0O NONPaBUTbL U CHOBa NYCTUTL B Aeno, Toraa
KaK KameHHbIli npuxoaunock npocto Besi6paceiBate. Ho aAnA apes-
HAX MOAel, KOTOpble MOFMKM HaWTW NOAXOAAWME KaMHU He B
OAHOM, TaK APYroM MecTe, 37O He 6biNo TaKum yX HeoCcnopUMsIM
npeMmyuiecTeom. M, BO3MOXHO, MioAV A0 CUX Mop ocTasanuces Gbl
B KamMeHHOM BeKe, ecnd Gbl Ha NOMOLLL HE MPpULIEN WX AaBHWA
ApPYr — OrOHb.

CHayana OH CAY>WN 3aWWTON OT AWKUX 3Beper W oborpeean B
XONoAHbIe Beyepa. 3aTem NOAM Hayuyunuck BapuTb Ha OrHe nuuLy.
[AnA 3toro notpeGoeanuck COCYAbI, He Mponyckawowme Boay. Tak
pasBuIOCh FOHYapHOe NPOM3BOACTBO. Bbinenue us ranHbI KYBLUWH
WUNK rOpLIOK, MacTep OBxuran ero B nnameHn kocrpa. Yem Boiwe B
Hem Gbina Temnepatypa, TEM Kpen4e nony4anocs rivHAHOEe usgenue.
W torpa mecto obxura niogu ctanu obHOCUTL KaMHAMM, CO3AaBan
NPUMUTUBHBIA 0BXUrossi ropH. Cpean KamHeid nonaaganucs U me-
Tannu4yeckue pyabl. Ecnu 3T0 OKasbiBanace nerkonnaBkan meaHan
pyAa, TO,HarpeBanAck B OrHe KOCTpa, OHa pacnnasnAnacs W Npespa-
wanace B YACTYy0 mMefb. B KOHUe KOHUOB Yyenosexk, NOAMETUB 3TOT
npouecc, Ha4an cneuuansHo 6pocate B rOpH KYCKW pyabl, Tak npu-
MEpPHO BOCEMb ThICAY NET Hasag PoAMUNack MeTannyprua,

TpyaHo nepeoueHUTb 3HayeHWe aToro cobbiTuA. Teneps Yenosexky
He Hago 6bino UckaTh peakue “‘rHesfa’” CamOpPOAHLIX METannoB — K
ero ycnyram 6binu 06wmMpHbIe MECTOPOXAEHWA pyAbl. [la n camo us-
roTOBfIEHWE OpPYAWIA CTano ropasao npoue, NOTOMY 4TO MIOAN Hay4K-
NUCL KOBaTeL He XONOAHLIN MeTans, a pacKaneHHeld. Ecnu paHele,
4T06b1 BbLIKOBaTbL TONOP, MPUXOAWNOCL HECKONbLKO 4acoB BuTe no
KYCKY CaMOpPOAHOA MeAu, TO Tenepb, PaCKanne 3TOT KYCOK Ha OrHe,
BCIO Ofiepauuio NPOAEnsIBany 3a AECATOK MUHYT. 3a HECKONbKO MU-
HYT MOXXHO 6bIfI0 M NONPaBUTL 3aTYNUBLUMIACA UMK PaCNIOWMNBLUWA-
CA TOMOp, pacKanue M 3aHOBO OTKOBaB ero. bonee Toro, oKasanocs,
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YTO OPYAWA, BbIKOBaHHbLIE U3 HarpeToOM Meau, ropasfo Kpenye, Yem
U3 XONOAHON.

W3 metanna mMoxHO GbiNO U3rOTOBWUTHL TAKWUE M3AENUA, KaKue U3
KaMHA Nony4ynts BoobLLe HeBO3MOXHO. Hanpumep, meu. Monpobyiite
npeacTaBuTb cebe 3TO cTpawHoe opyxue GavkHero 60A, caenaHHoe
M3 KaMHA, — ia KaMeHHbIA Me4 CNOMAeTCA Nnocne Nepeoro xe yaapa!
HeBo3amoxHO 6biN0 caenate U3 KaMHA W HAKOHEYHUK K. COXeE, Mo3-
TOMY MPUXOAWUNOCL PaspbIXNATb MNOYBY KAaMEHHBIMU MOTLIFraMM.
MenaHbin e nemex, rny6oKo Bcnaxvweasa 3emsiio, NO3BONAN NONyYaTh
ropasfio 6dnbLumne ypoxan.

A Kpome Toro — u 310, NOXany#, camoe rnasHoe — metann c6epe-
ran spemA. Kak H1 xopouw 6bin KamMeHHsIi TOMop, HO 4T06bLI CpyBuTs
M aepeBo, TpeboBanock HECKONLKO YacoB, U YenoBeK 3a AeHb 3a4a-
CTyi0 He ycnesan Gonblue HWYero caenatb. Kak Hu npumuTvseH 6bin
TOMOP, BbIKOBaHHLIA U3 PacKaneHHOW Meaun, OH COKPaTUn 3TO BPeMA
B HeCKOnbKo pas. Tenepb 4enoBeK 3a AAeHb MOI CBaNuUTb TPU-YETbIpe
fepeBa C TOW e 3aTpatoi cun. MNpumeHeHne meranna, Takum obpa-
30M, NO3BONKUNO 3HAYMTENLHO NOBLICUTL NPOU3BOAUTENBLHOCTL TPYAA.

OpHako e 1 meas He Bbina AOCTaTOMHO COBEPLLEHHLIM MaTepua-

nom. MNopasao npoyHee meau okasanace GpoH3a — cnnae meaun ¢ ono-




BoM. [MepBbIit NONyYeHHLI 4YeNOBEKOM CMNas Aan Has3BaHue Lenoi
3MoxXe B PasBMTUM YeNOBEYECKOW UMBWNWM3ALMKM — Ha CMEHY KameH-
HOMY BeKy npuiuen BeK 6pOH30BbIA. BPOH30BLIE OPYAUA NOCTENEHHO
BbITECHWNW MeaHble. TONop U3 6poH3bl Nny4we pyGun aepeBsA U pexxe
TynuncA. Mey u3 6poH3sl 6bin ropasao HasexHee B 6oio.

XapakTepHO, 4TO KOYeBbie NNemMeHa HayYunuch BbigenKe Metanna
Yy CBOWUX OCEAnbIX cocefie, HO A0 6onbWWUX BLICOT B 3TOM Aene He
nogHaAnuce. Onu oGpaGaTebiBanu MeTannki CambiM NPUMMTUBHBIM
cnoco6om. BMecTo Knewei KyCoK MeTanna yaep)xuBanu paciuenneq-
HOIA NanKoii, HaKkoBansHel 1 MONOTOM CNY)KUNW ABa MMAaAKUX KaMHA,
npuyemM '"MONOT” UHOrfAa He NMenN faxe PYKOATKMK, a 6b1n 3aKpenneH
Ha pemHe. PasymeeTcA, TaKMMMW MHCTPYMEHTaMK XOpOLUME OPYAWA He
caenaeius.

CoBepLueHHO MHOe BCTPEYaem Mbl B CTPaHax ApPeBHeil KYNbTypbl —
B CesepHoit Acdpuke, B 3anagHoi 1 BOCTOMHOI YacTAax Manoi Asum,
Ha nobepexwe CpeauzeMHOro mopa. Tak, erunTAHe, BbIHYXAEHHbIE
6opoTbeA ¢ HeGNaronNpUATHLIMU KNWMaTUYECKUMMU YCAOBUAMM, WUC-
nonksyA GpoH30Bble OPYAWA, CYMenu cO3AaTh OrPOMHYI0 CUMCTEMY
WMCKYCCTBEHHOIO OPOLIEHWA — BbIPbINWM KaHansi M OrpOMHbIE BOAO-
embl. MckyccTeBenHoe o3epo Mepuc, Hanpumep, MENO B OKPY>KHO-
CTU HECKOMbKO COT KUIOMETPOB.

BeinnaBka meTtannoe B aTux cTpaHax 6sina, GeccnopHo, coBepiLLeH-
Hee, HO W OHa OcTaBanacb Ha KpaWHe HU3KOM TeXHONOrMYecKom
ypoBHe. B npuMWTMBHLIX ropHax, He obecrneYyMBaBLUUX BbICOKOMW
TemnepaTtypsl, MeAW U3 pyAbl BbINNABNANOCL OYeHs Mano. MoxHo ¢
YBEPEHHOCTBIO CYMTaTh, YTO Ha 3ape MeTannyprum 6onbLie NonoBUHbI
MeTanna TaK U ocTaesanock B pyae v BblbpackiBanocs BMecTe C Hell B
oTvBanel. [InA TOro Yto6bi NONYYUTL HECKONLKO KUNOrPamMMOB Meau,
NPUXOANNOCE BECTU NNABKY UeNnbii AeHb.

ConprjkeHHOe C HeManbiMW 3aTpaTamy TpyAa NonyYeHue MeTanna
ONnpeaenAno 1 o4eHb BbICOKYIO ero ctommocTs. OcobeHHO aoporoi
6bina 6poHsa — Begb HeoBGxoauMOe ANA Hee 0NOBO 6bINO B ApeBHO-
cTW Gonbwoii peakocTbio. Bnagets 6pOH30BLIMW OPYAMAMM MO AU
TONbKO o4eHb 6oratbie nioau. Moatomy meas v aaxe BPoOH3a He BblI-
TECHUNM BOBCe OpyAWA KameHHble. pyW nocTpoiike 3HAMEHWTBLIX
EruneTcKux NMpamMua, HapAaay ¢ MeaHbIMW U GPOH30BLIMM AONOTaMK,
OrpoMHbie 6noKK 0GTeCkIBaNM U KameHHbIMM py6unamu. A npocron
HapoA B o6uxoAe BoOGLUe NONbL3OBANCA TONLKO KaMeHHLIMU OpPYAU-
AMU. OKOHYaTeNbHO KameHb YCTYNWUN MECTO METanfy TONLKO C No-
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ABNEHWEeM B pyKax YefioBeKa HOBOro marepuana, onpeaenueLlero
BCE AanbHerlwee PasBUTHE LMBUNW3AUMKU. ITUM MaTepuanom okasa-
noch Xeneso.

YueHble A0 CUX MOp He MOTYT NPUIATH K EAUHOMY MHEHUIO O TOM,
Kakum o6pasom oAU Hayuunuch BbiNnasnATb xene3o. B ectecTBeH-
HOM, CamOpOAHOM BMAe OHO MNOMTM He BCTpevaetcA. CyuwiecTeyer
runoTesa, 4To NepBoe >Keneso, KOTOPoe NOAYYUnu NMAU, AO0CTanoch
UM € Heba — B meTeoputax. OaHO M3 OCHOBaHUIA ANA TaKOW rUMo-
Te3sl — Ha3BaHWe MeTanna y pasHbiXx HapoaoB. Tak, y ApeBHUX
erunTAH Xeneso HasbIBanock ""Baaenepe’’, YTo 03HavaeT "po.nuameecn
Ha He6e"’. [lpeBHME KONTLI Ha3bIBaNM ero "KamHem Heba".

Ho »cenesHsle MeTeOpUTLI AOCTATOYHO peaKwW, BEPOATHOCTb OTbIC-
KaTb MX KpaiiHe mana. A Beb He06Xx0AMMO 6bINO HE TONLKO HAWUTH
METEOpUT, HO U NOrafaThCA BbIKOBaTb U3 Hero usaenve. OyeBnaHo,
XKeneso nNpUWNO K NOAAM, B OCHOBHOM, BCe-TaKK BMONHE 3eMHbIM
nytem., Boamo)xHO, B Te »ke ropHsbl, rae BeiNnasBnAnacs Meab, nona-
Aann KYCKM enesHoi pyasl, u Mactepa B KOHUE KOHLOB A0rafanics,
4TO U3 3TOr0 TEMHOrO BELLECTBa MOXXHO U3roToBUTL ropasao Gonee
Kpenkue HOXW, TONOPbi U Me4u, 4emM U3 GPOoH3bI.

[ocToBepHO OAHO: OYeHb AONrOe BPeMA xenesa 6bIN0 Tak mMano,
YTO UEHWNOCL OHO ropasao aopoxe 3onota. Cpeav yueneswwux Qo
Hac COKpOBULW, eruneTCKUX NUpPamMua, rae 3010Ta — TOHHbI, Y4eHble
HaWwnu BCEro NULWb HECKONbKO YKPalleHW!d M3 NpPOCTOro »enesa.
Tonbko oyeHb GoraTeie NOAWM MOrAW UMETb XEnesHble Konbua unv
6powm. A 0AMH BOCTOYHBIV AECNOT AAKE W3AAN 3aKOH, NOA CTPAXOM
CMEpPTHOW Ka3HW 3anpewiaBLuvii Bcem, KpOMe Hero camoro, pasyme-
eTCA, HOCWUTL XKene3Hele YKpaweHwA. [IpesHerpeveckuid reorpad u
ucropuk CrpaboH nucan o HEKOTOPbIX athpUKaHCKUX Hapoaax, Ko-
TOpbIE 33 Xeneso AasBanu B AecATb pa3 Gonewe 3onorta no Becy. B
"Opmccee” Momepa pacckassiBaeTcA, 4TO NoGeauTento cnopTUBHLIX
COCTA3aHWW B Harpany Bpy4Yanu KYcOK 30510Ta U KYcOK »enesa. OauH
13 ervneTckux capaoHOB NPOCUN KOPOMIA XeTTOB MNpUcnate emy
*ene3o B obMeH Ha 3onoTo. Tak NPOAOMKANOCs A0 Tex Nop, NoKa
NIOAW HE HaWwnNW AeLieBbIA U NPOU3BOAUTENbHLIW cnocob W3roTosne-
HUA xenesa. [locne 3TOro oHO Hayano 6LICTPO NaaaTth B LEHE, U YKe
He YKpalleHWA Aenanu m3 Hero, a TOMOPbI, NONaTbl, MEYU, HOXKH,
KOoneuyru . . . Ha semne HacTynun kenesHbili Bek. IMEHHO ¢ 3TOro
MOMEHTa Mb! M Ha4yanu Hawy KHUry.



METO/ NPOB U OUUBOK

. . . [pexxae Bcero Hano 661110 NONYYUTL APEBeCHbIN yrons. Kak BuaHO
W3 HasBaHWA, ero WaroTtaBnuBanu w3 fepesbeB. Mbi He cny4aiHo
ynotpebunu 3geck CNOBO “M3roTaBnuBanu’’: TouYHee He 06O3HaYMLbL
TEXHONOr MMECKYI0 Onepauumio, TpebGyIoLLyI0 HECKOfIbKO AHEN TRXeNoro
TpyAa.

CHavana noctynanu npocto: cpybneHHble AepeBbA HaBanuBanu
rPYAOA ApYyr Ha Apyra U NOAXUranu, a KOr4a KocTep AOCTaTOYHO
pasropanca, ero sanueanu Boaow. ATum cnocoGom yrons AnA Bbin-
naBKKu meTanna nonyyanu oveHs Aonroe BpemA. KavectBo yrnAa
OCTaBNANO Xenartk Nyvliero, NOTOMY 4YTO 4YacTb AepeBLEB ycnesana
nporopets U o6paTuTbcA B GecnonesHyio 30Ny, a ApyranA yacTe 6eina
ewe “coipoi”’, nonyobropesiueil. Takoi yrons He MOr aBaThb BbICO-
KO TeMnepaTypsl.

ErvnTAHE NnepBLIMW NPUMEHUNM TaK Ha3bIBaeMbIM KyYHbIA cnocob
NPUroTOBNEHWA ApeBecHOro yrnA. Mexay nNpouyuMm, OH MONTU He
M3MEHUNCA U A0 HaWKX AHel. B HeKOTOpLIX CTpaHax mMeTannypruJec-
Kve neyu A0 cvx nop eule paboTaioT Ha ApPeBeCHOM Yyrne, KOTOpbIA
U3roTaBNUBAETCA KY4YHbLIM CNOCOGOM.

B yno6Hom mecTe, Yauie BCero Ha onyiiKe neca, yrnexoru Bsipbi-
Ban¥ OrpoOMHYI0 AMY W CKNaabIBanu TyAa BeTKW, Cy4bA, MONEHbA,
MHOTAA faxce Uenbie CTBONbI AepeBbes. ATY Kyvy APEBeCUHbI BbIiCO-
TOW C TPexaTa)kHbid AOM NAOTHO NOKPLIBaNK AEPHOM, @ Lienu 3ama-
3bIBanu rAMHOW, OCTABNAA NWLLL HaBepXY U BHU3Y NO OAHOMY OTBep-
cTuio anA cnaboro NpuToKa Bo3ayxa. Yepes HuHee 0TBepcTUe ApPOBa
noaXkuranu v Aasann UM 4YacTUYHO Cropeth, a BepHee, 0BYrnuUTLCA,
NOCKONLKY ANA XOPOLLEero ropeHWA BO3yxa He XBaTano.

Bce uckyccTso yrnexora 3aKnio4anochk B YMEHWM TaK perynupo-
BaTbk NPUTOK BO3Ayxa, 4TO6bl AepeBo 06yrnuBanocs BOIMOXHO pas-
HomepHee. lMpu 3TOM B pesynbTare UENoW UenoYKu XUMMYECKMX
peakuumii Lenniono3a, 3 KOTOPOiA B OCHOBHOM COCTOMT AePeBo, Npes-
pawanack B yrnepoa. Kak Tonbko temneparypa BHYTPM Ky4u NOBbI-
wanace A0 onpeaeneHHbIX NPeAence (a 3To onpeaenAnu No AbiMY) ,
06a ocTaBlIMeCA OTBEPCTUA NNOTHO 3aMa3biBanu, U Yrofb MeaneHHo
OXNaXKAancA B TeyeHWe HeCKONbKMX AHeW. M3 oaHOM TaKoi Kyuu no-
ny4anu 6onbluoe KONWYECTBO MEpPBOCOPTHOrO YrNA: NPW CropaHuu B
ropHe oH obecneynBan BLICOKYI TeMMnepaTypy WU NO3BONAN NONyYaThb
MEneso XopoLuero KavecTsa.
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TwarensHO roToBUMNM K nnaBke W pyay. [lo TOro, Kak 3arpysurb
ee B ropH, pyay pasbvsanu KyBanaoi Ha MeNnKue KycoYku v Npomei-
sanu. MNpu 3Tom nycTan, He COAEP)KalLan xenesa NopoAa, KOTOPaR
Bcerna GbiBaeT B pyAe, pasmMenbuanack A0 PasmepoB MECUYMHOK W
yHocunack BOAOW. A Te KYCOYKM NYCTO NOpPOAbI, KOTOPLIE BOAA He
yHecna, OTAeNnAnM OT PyAsl, NPOCeUBan cMeck 4epes cuto. MycTtyio
nopoay BbibpacsiBanu, a pyay nocne aToro ofxuranu Ha KocTpe.
370 paBano BO3MOXHOCTh XOPOLUO PaspbiXnvTh PYAY U TeM CaMbiM
3HAYMTENbHO YCKOPWTH NOCNEAYIOWUA NPOLeCC BbiNAAaBKW Xenesa.
Kpome Toro, B nnameHu KOCTpa W3 PyAbl BbhHKWUranuce HeKoTOpble
BpefiHbie NPUMECH, B TOM 4uUCNe OAUH U3 3nedLunX Bparos xenesa —
cepa.

BoOT TakaA OCHOBaTeNlbHO NOArOTOBNEHHAA PyAa WU XOpoLuwWi ape-
BECHBIA yronb NO3BOTIANM erunTAHaM nonyyats ByeTBepo Gonbie
MeTanna, Yem Apyrim Hapoaam. Kpome TOro, u cama pyAa, KOTOpoi
OHW nonb3oBanuck, 6bina,KaK Mbi ceifyac roBopum, 6oraTtou, To eCTb
conepana 60NbLIOH NPOLEHT Xxenesa.

Ho, noxanyi, nopa y»e KOPOTKO pacckasate O TOM, 4TO TaKoe
PYAA U KaK OHa B OrHe NpeBpallaeTcA B Xeneso.

Pyaa — 3To XMMMWYECKOe COeAVHEHMe xenesa ¢ Kucnopoaom. Mo
BHOLWHEMY BUAY OHa — WHOrAA KpacHaA, wHorpaa Gypan, UHorAa 4ep-
HaA 3eMNA (3TO 3aBUCMT OT TOro, B KaKuX NPOMNOPUUAX COeAWHEHbI
Wweneso u kucnopoa) . [AnA Toro 4To6LI NONYYUTL U3 PYALI XKeneso,
Mapno otobpate OT Hee kucnopoa. Ho kak? XvumuA paet NpocTon
OTHBET HA 3TOT BONPOC: HaA0 HalWTU TaKoe BelecTBO, KOTOpOe cymeeT
"cEA3aTh”’ KMCNOPOA, BEWecTBO, C KOTOPLIM KUCNIOPOA COeAWHAETCA
NOrYe W AKTUBHEE, YeM C KenesoMm. Toraa KuWcnopoa ‘‘nokuHer”
MWONe30 W BCTYNUT B PeaKLMio ¢ 3TUM BewlecTBoM. B xumuu npouecc,
fPU KOTOPOM OTAAETCA KUCNOPOA, Ha3biBAETCA peakuuei BOCCTaHOB-
fIOHMA, B CBA3YIOLLee BELecTBO — BoccTaHoBuTenem. O6paTHeiii xe
APOLECE, NPU KOTOPOM KMCNOPOA COEAUHABTCA C Kakum-nubo Beuue-
CTHOM, HA3bIBAETCA peaKumen okucneduA. MHbiMu cnosamu, Heobxo-
AMMO BOCCTAHOBMTH XKEneso B ero NepBoHaYanLHoe COCTOAHWE C NOo-
MOLILIO BEWECTBA, KOTOPOEe caMo 6bl NPY 3TOM OKUCAKAOCS.

XuMHUKK Onpeaenvni aKTUBHOCTb PasnNu4HbIX BeliecTs U cocTa-
BUNW TAK HA3bIBAEMYIO LIKany aKTUBHOCTU. B Hell uenbii pAa
BOWECTE PACNONOXEeH BOnpeneneHHON 3aBUCMMOCTY: BbiLLECTOALLee
BOWecTBO Bcerpa moxer oToBpaTe KUCMNOPOA Y HWKECTOALIEro,
NOTOMY 4TO OHO aKTUBHee okucnAeTcA. Haa xkenesom B aTOM WwKane
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MHOr0 BelecTB, HO Ha NPOTAXXEHMW BEKOB YeN0OBe4YecTBO 3Hano
NUWL OAMH BOCCTAHOBWUTEN: ANA HEro — yrnepoa, wnuM nonpocTty
yrons. OpHako ecnm Mel NPOCTO CMELLaeM Yronk ¢ PyAOH, TO HUKa-
KO OKWCNUTENbHO-BOCCTAHOBUTENLHOW PEaKuWn He NpoM3oAaeT.
TyT HyXeH ewle OAWH KOMMOHEHT Peakuun — Tenno.

Kucnopoa, kak npasuno, o6pa3yer OueHb NPOYHLIE COEAUHEHWA,
Pa3pyLIaloWKHecA TONMbKO NpPM BbICOKOW Temnepatype. Moatomy
CMeCb YrnA W pyAbl Hapo Harpets. MoXXHO caenare Tak: cMmewarth
PYAY W Yrone B rNMHAHOM ropLiKe U NOCTaBUTbL ero Ha oroHs. Mpu
AOCTAaTOMHO BbLICOKOW Temnepatype nonyuyuTcA jxeneso. Ho Beas
MOXHO cAenaTs W npolue: noaxeys yrons. Cropan, OH U cospact Ty
BbICOKYIO TeMNepaTypy, NpU KOTOPOI cam e “‘cBAXeT’” Kucnopoa,
OTHWMET ero oT pyAsl. Pyaa BOCCTAHOBUTCA B »eneso, a yrnepog,
COEAVWHAACL C Kucnopoaom, obpasyer yrnexkucneid ras. Bor no
aTOMY NpUHUMNY U paboTaioT Bece MeTannogenartensHble arperarsl.

PasymeetcA, ApeBHMe macTepa HWYero 3Toro He sHanu. OHu He
noaospesany HU O Kucnopoge, HM 06 yrnepoge, Hu BooBwe o6
OKMUCNIUTENbHO-BOCCTaHOBUTENBHOM Npouecce. OHuM A0 BCero Aoxo-
avnu Metoaom npob u owwubok. CnyvaiiHo obHecnu KocTep creHamu
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M3 rAWHbl, 4T0GBLI NNaMA He 3aayBano BETPOM, — MOMYYUNCA FOpPH,
B KOTOPOM >keneso BeiNnasnAnock 6bicTpee. A novemy? [ipeBHue He
cMornu 6el 06BLACHUTL 3TO. A MeXAy Tem OTBET O4YeHb NPOCT: ecnv
paHblue, NPU OTKPLITOM KOCTPE, 4acTe Tenna 6ecnonesHo pacceusa-
nace B NPOCTPaHCTBe, TO Tenepb CTEHKWU ropHa oTpaxanu ee, oTbpa-
cbiBanu obpaTtHo Ha pyay. A npu 6onblIOM KONUYECTBE Tenna u pyaa
Harpesanack GsicTpee. OaHako Ge3 nNpuToKa BO3AyXa OroHb MNOXO
pasropancA. [loma, B neyd, oroHs pasgysanu prom. Monpo6osanu u
3nech AyTh Yepes TPy6K#t — NONYYMNOCH XOPOLLO.

Ho Bseab po Bcero atoro Hago 6bINO AOAYMATBCA, BCE 3TO Hajo
Goino Haittu! [lo Hac AOWAM TONBKO KOHEYHble PEe3ynbTaTbi, a
CKONbLKO e 6b1no Heyaau! MyTe OTKPLITUA TEPHUCT U CAOXEH — ero
rOTOBUT MHOXXECTBO Ntofiel, a caenaeT KTo-10 OAuH. W uctopua nom-
HUT TONbKO OAHOrO YenoBeKka, Hecnpaseanueo 3abbiBaA ero npea-
LUeCTBEHHWKOB, XOTA 6e3 nx paboTel OH HM4ero He cymen 6bl caenars.,
Mexay npounm, meToa npob u owmB0K (OH ewle B LWIYTKY Ha3biBaeT-
CA MeTOoAOM "'ThiKa") AOKMN A0 HawMX aHel. U celivac uccneposatenu
NPOBOAAT ONbIT 32 OMbLITOM, NOKa He ""HaTLIKATCA’ Ha Heobxoau-
MbIA peaynbrar. MOXHO NpeacTaBnTb, CKOMBKO YXOAMT Ha 3TO Bpe-
mMeHun 1 Tpyaal Nluwe B camoe NocnegHee BpemA NOABUNOCH MaTema-
THYeCKK 060CHOBaHHOE NPOrHO3MPOBaHWe 3KCNEPUMEHTOB, NO3BO-
NAWee 3apaHee NpeacKasaTh, KaKue UMEHHO OMbIThl NPUBEAYT K
uenu. ’

Ho ecnu ceitvac yveHbie, ucnonsaylowme metog npob u owmboK,
xorA Gl NpeacTaBnAoT cebe, KaKUX Pe3ynLTaToB oHW aobuBsaoTcA,
TO apeBHue macrepa BoobGuie aelictBoBanu Benenyio. KTo-To cnyvaii-
HO 3aChLINan B ropH OYeHb MENKYI0 PyAYy — W NNaBKa YCKOpUNack.
3naumt, pyay Hano uamensyath. KTo-To NpeaBapuTensHo obxer pyay
HA KOCTPE, TOXE CNYYalHO, — Kene3o NOAYYUNOCL NYYLIEro KayecTsa.
W cranu penarte TaK e, He AOraabIBaACh, NOYEMY 3TO fyyLue.

MpumevatensHo, 410 3TK cNOCO6LI NOArOTOBKM PYALI Nepea NNas-
KOW AOXUNKU A0 HAWKX AHEW, HO TONLKO NET CTO NATLAECAT Ha3ad UM
Aanv npasunsHoe Teopetuyeckoe obocHosaHue. OKasanock, YTO Yem
Menb4e pyaa W yronb, Tem Gonblwie y HUX NOBEPXHOCTL CropaHwA,
Tem BeicTpee uaet npouecc. 3TO Kak caxap B Yae: GbicTpee pacTBopA-
@TCA MecoK, YemM KyCKOBOW. A ¢ NpeaBapUTENnbHO OBOXOKEHHOW Ha
KOCTpe PYAOWA MPOUCXOAAT CNOXKHbIE XMMMUYECKHUE NPOLIECChI: CHava-
na npv o6xwure xeneso ewle aKTUBHEE COEAWHAGTCA C KUCNOPOAOM, a
3aTem Npu BbiNNaBKe OYeHb ObICTPO 3TOT KWUCNOPOA OTAAaeT. 3HauuT,
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B ropHe 06ONOKEHHaR pyAa ONATb-TaKu GbiCTpee BOCCTAHOBMUTCA A0
»Kenesa, 4em Cbipan.

PasymeeTcA, Mbl HapucoBanu CAULWIKOM YNPOLUEHHYI0 KapTUHY.
MonyuyvMB oauH pas cny4aitHO XOpOoLUWE pe3ynbTaThl, MacTep BOBCE He
CTan NOCTOAHHO U3menbyaTte U 06xuraTe pyay. OH NpocTO He NOoHAN,
4yTO npousowno. [la u He MyApPEHO: KaxaaA Nnaska B Te BpemeHa
3aBuUCENa OT MHOXXECTBAa MPUYMH — OT COCTABa MMHLI, U3 KOTOPOA
COOpYXXanu ropH, OT NOPOA AepPeBLEB, U3 KOTOPLIX BbRKUranu yrons,
OT CamoOMl pyAbl, KOTOPaA B K&XAOM MECTe pa3Han, OT WHTEHCUBHO-
CTH AYThA, . . TaK 4TO, NPUCTYNAA K NnaBke, MacTep HUKOrAaa He Gbin
yBepeH, KaKoe »eneso y Hero nony4utcA. Hepapom nepen Kaxaown
NNaBKoi NPUHOCUNUCEL epTBel 6oram. Mae yx TyT obpawars BHUMa-
HWe Ha peakwe cnyvaiiHocTu! MoHapo6unuce COTHU U THICAYU TaKUX
cnyvaiHocTel, 4ToBbl NoAW NOAMETMNA 3aKOHOMEPHOCTb, a noame-
TUB, ynyywmunu TexHonoruvio paéor. Ha Bce ato Tpe6oBanock BpemA,
MHOro BpemeHu. Mpoxogunu Beka, a MeTannypruyeckuii npolecc
NOYTH HEe MEHATCA,

3ato meHAnocs ob6uwecTso. B Hem npoucxoauno Benukoe obuie-
cTBeHHOe pasgeneHue TpyAa. MoOABMAKUCE PeMeCneHHUKW — nioam,
KOTOpbIE He BbipalMBanu ypoxai, He pa3BOAUNY CKOT, @ TONbKO 13-
rOTOBNANW OPYAWA TPYAa ANA TeX, KTO 3TO AenaeT. PaspeneHue Tpy-
Aa NPOMCXOAUNO W Cpeau pPemecneHHWKOB OAHOW npodeccuu. Tak,
OAlHW METannypru cTanu TONbKO BbINANAaBNATL MeTann, a Apyrue cne-
UMaANUM3UPOBaNMCs Ha U3rOTOBMEHWM M3 Hero uagenui. 3To NO3BoONMU-
no um rny6ke BHUKaTh B TailHbl MacTepcTea.

Mo mepe pasBuTHA O6LIECTBA, PacLUMPEHWA PeMecen, OBnajeHuA
3HaHWAMM xenesa TpeGoeanock Bee 6onblie 1 Gonblie. nA obecne-
YeHUA 3TOW NOTpeBHOCTM yBenuuueanu pa3mepsi ropHoe. Ho yem
BonsbLe cTaHOBUNCA ropH, Tem Gonbwe Bo3gyxa Heobxoaumo 6uino
B Hero noaaBath. M HaCTYNWUN MOMEHT, KOria YenoBeYecKUM Nerkum,
[ae cambiM BOraTbipckum, 3TO OKasanoch He nog cuny. WM torpa
NpoM3oWNa OAHAa W3 KPYMHeWWMX pesBoniouuid B meTannypruv —
NOABUIUCE MEXH.

MepBoHayanbHO MexW NPUMEHANW ANA pasAyBaHUA NNaMeHu B
KY3HWULAX, NPU U3rOTOBNEHMM U3 MeTanna uagenuii. [laneko He cpasy
WX AOraganuck NPUCNocobuTh ANA BbINNABKW CAMOrO MeTanna. 3ato
NOTOM OHM OuYeHb BbICTPO BbITECHUNM AYTbeBble TPYOKKU. Mexun aasanu
PaBHOMEPHOE U CMNBHOE AYThbe, 3HAYUTENbHO NOBbILABLUEe TeMNepa-
Typy nnasku. W 6narogapa 3ToMy OHW ABUNKCHL rMaBHBIM TEXHUYEC-
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WM YOnonuem pansHeiwero pasBWTUA W NPOrpecca Bceit MeTtannyp-
MBI OR TEXHUKMW,

Nepawie mexn npeactasnAnv coBoi NPOCTOR KOXaHbI MELIOK,
CUMTAIA M3 WKYP PasnU4HBIX XMUBOTHBbIX. MO WMEHW >KUBOTHBIX
MHOEME HBPOAL! HA3LIBANK W BbINNABNEHHbIE C MOMOLLBIO 3TUX MEXOB
WANBAMKIE KPULLI (BONK — Y HEMUEB, nucuua — y ipaHUy308 U T.4.) .
B wowsku# mewok BctasnAnu TpyGKy, NO KOTOPOIA U NoAaBancs
BOMYX NPA HOKATAM HA MeX PYKOW unu Horoi. MoagHee mexu cranu
ARNATH B BMAR NycTOTENOro cocyna (Yawe AepeBAHHOrO, HO WHOrAa
W [ IMHANOr0) , HA KOTOPLIA HatAruBanu Koxy. Mpu HagasnueaHuu
A KOMY BOAAYX BLITANKWBANCA M3 COCYAa M No TPpy6Ke wWwen K orHio.
A w0l NPUBECTH KOXY B NepBOHaYanbHOe MONOXeHWe, ee nocne
WEMAOED HBMATHA NOATArMBaNM NpYU NOMOLLM NPUBA3AHHOW Nanku,

19



Boaayx BXOAWN B MEXW 4Yepes WMEBLUWECA B BepPXHei 4acTu cocyAa
OTBEPCTUA (B MOMEHT HaXQaTMA 3TW OTBEPCTMA MPWUKPLIBANUCS) .
Mo>HO MpeacTaBuTL cebe, HACKONbKO YTOMUTENLHOW Gbina BCA 318
pabora.

MpumeHeHue mexos NoTpeGoBano npexxae BCEro U3MEHWTS, 8 TO-
Hee cKasath, YBenWyuTe 06bem nnaeunbHOro yctpoicTea. Moo
6bIM0 pa3faTh rOPH B LWMPUHY W NpU 3TOM O6nerynTh 3arpysky B
Hero wuxTel (TaK Ha3bIBalOT CMECh PYALI C YrNemM) W BbirpysKy ro-
TOBOW KpuUbl. MOXHO 6b1N0 BbITAHYTL FOPH BBEPX, YBENWYUTL TATY
W, CnefoBaTensHo, TEeMNepaTypy, @8 B KOHEYHOM CueTe YCKOpWTb
nnaeky. Yto nyywe? Kakoii BapuaHT BbiGpaTs? W TyT ONATL Havan
peiicTBOBaTL METOA NPo6 U owwbok. Beinu ucnpo6osaHsl 06a Bapw-
aHTa, noka, HaKoHell, He BbiABMNacL Gonee NPOU3BOAUTENBHAA KOH-
cTpyKuMA. Huskuit ropH 6bin 3ameHeH HeGonbwon BEPTUKaNbHON
neybio. TaKylo Me4b HasbiBaloT LWAaxTHOW. O4YeBMAHO, NO KaKoOW-TO
[aneKkon accourauuu ¢ BepTMKanbHbIMU LUIAXTHBIMWA CTBONaMH, KO-
TOpble NpopsiBaloT B 3emne. HeBonbHO BCMOMMHAETCA aHeKAOT O
Xomwe HacpeaawHe, KOTOPbIH Ha BONPOC, Kak NMOCTPOUTbL MUHapeT,
OTBETUN: HAaAO BbIPbITh FNYBGOKKMIA KONoAeU W BbIBEPHYTL €ro Haus-
HaHKYy.

lWiaxTHaA neys NO3BONANA ropasfo nyvylle MCNonNL30BaTe Tenno.
MepBbie TaKKe NeYv OYeHb MOXOAUNM Ha FOPH U OTAUYANUCL OT Hero
nuwb Gonee BLICOKUMW CTeHKamu, 3atem, 4ToGbl yBeNnuuUTL TATY,
Bepx nNeueil ctanu Bce Gonee Cy)UBaTh M YANWHATLE. TaK NOABUNUCH
3asoackue Tpybbl.

Meuu Gonblmx pasMepoB Y€ Henb3A ObiNo Aenatb M3 rAWHBL:
CAMWIKOM TONCTbIMM Npuwwnock Gbl BbIKNaAbLIBaTL CTEHKM, YTOObLI
OHM He nomanuck. Mo3aToMy neun cTanu aenartb U3 KamHA, a FMUHOW
UX TONbKO. 0BMasbIBanu U3IHYTPU 1 CHapy»u. Bonbluve NeYn Hesbi-
roaHo GuIN0 NOMaTL NOCNEe KaX A0 NNaBKK: CNUWKOM AONr0 NOTOM
NpUXoAUNOCs WX CTPOMTb. M TOrAa HWKHIOW 4YacTb MNeueid cranu
Aenatb BbiABWXKHOMK, YTOGbI MOXHO GbINO AOCTaTh rOTOBOE Xeneso,
He NOManA BCero COOPYXKeHUA.

B neyax HOBOW KOHCTPYKUWW NPWU 3aMETHO BO3POCLUIMX Temnepa-
Typax NNaBKu CTano BE3MOXHLIM MONyYaTe Meab v 6poH3y B xua-
KOM Buie U OTNMBaTh U3 HUX B 3apaHee CAeNaHHbIX 3eMNAHLIX op-
Max roroeble uanenuA. XOTA Takue nuTeie usaenua Geiny No Kaue
CTBY XYyXe KOBaHblX, TEXHOMOrMA MX NpouasoacTsa Geina npocta
W AOCTYyNHa mobomy.
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lopaspo cnoxHee 06CcTOANO Aeno ¢ NPOWM3BOACTBOM enesa. [inA
NONHoOro ero pacnnasneHuA TpeGoBanach TemnepaTtypa, 4yTb He B
nonropa pasa Gonblian, Yem ANA mMeau.TaKyio TemnepaTypy He obec-
neunBanu paxe camble ny4vwme mexu. U xxeneso no-npexxHemy nony-
NANWM B BAAE KPWUbI, 8 3aTeM OTNPaBnANM B KY3HULY. TakafA TeXHo-
NOrMA Tpe6oBana OT MeTannypros 3NOXM aHTUYHOCTW U BONbLIMX
AMBaMMIA, v Gonbliero macTepcTea, a rnaBHoe, He obecneunsana Bol-
0OKOA nponasoauTenbHOCTU TPyAa. BoT novemy, HapAay C »enesom,
OM8KHL fONroe BpeMA NPUMEHANW W GpOH3Yy, NpUYEM NOCNEAHIO
Ao 8 6Onblem KONUYecTBe.

MOPAXEHME, CTABILEE NMOBEAON

Merannyprun xenesa nony4una 3sameTHOE paseuTve B CTpaHax [pe.-
Wero Bocroka, a 3aTem B aHTMYHBIX rocyaapcTeax. Yke B [lpeBHeid
M Pume, HapAAY C KPWMYHLIM KEne3om, yMenu nony4ats u

MYIYM, ¥ cTans. :
NBPUOA PaHHero cpeAHeBeKOBLA C YMaaKOM aHTUYHOW KYNbTy-
P NPMWINA B YNAAOK W MeTannypruyecKan NpoMbILAEHHOCTL. MHO-
98 DBKPOTHI NPOW3BOACTBA METanNnOB, HalAeHHbIE ewe B ApPeBHEM
MHpe, Buinu yrepAdsl. OcTanuck TONBKO MPUMWUTMBHBIE ManoNpPous-
BOAMTeNLHLIe cnocobel. [laxe cTank eBpONeilbl AONroe BpemA He'
YMaM paenate. fatel peiuapei U3rotaBnMBany CNAOLWbL W3 HKENesa, u
WAL AOCTMML HEOBXOAMMON NPOYHOCTH, XKENe3HbIe NUCTLI NPUXO-
AUADOL ponats oveHe ToNCTeiMK. MepBoie eBponelickue natebl Gbinn
FAK TAMENKI, YTO 3aKOBaHHLIM B HUX BCaAHMK 3a4acTyi0 He MOr
PRAMINTORTENLHO cecTe HA KOHA. A ecnu B 60w ero BeibuBanu u3
SRANS, DN OTAMOBKMNCA nerkoii 406k i¥el NPOBOPHOro NexoTuHUA. Xe-
PRALIMK, B HO CTANBHLIMK BbINKU B paHHEM CPEeHEBEKOBbLE U Meuu. A
WIOh OnM OuinM NPOYHBIMKM U HaaeXHbIMKM B 600, Mewu aenanu
RSB O MBCOMBHBIMM, YTO NPUXOANNOCH AEPMKATh UX ABYMA pyKa-
MM [51M MBNM THK M HA3LIBANY ABYPYYHBIMM) . XapaKTepHO, 4TO npu-
A0 IX-X mexos esponeiiubl He 3HanW NOLWAAWHLIX NMOAKOB
fonsunMos B Eppone ¢ BOCTOKa BO BpeMEHa KPeCcTOBbIX MOXO0-

]

MABBOTHO, KPECTOBLIE NOXOALI 3aKOHYMNUCK ANA eBponeliues

. Mo nopmkeHue 3T0 B KOHEYHOM cyeTe 06epHynoch Gonb-
Noleaol, Kpectossie NOXOAbI Aanu MOLHBIA TONYOK BCeMy
PRPONERCKOR NPOMBILLNEHHOCTU W NpeXAe BCero mertan-
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‘nyprum. Kpome 3TOro, KpectoHOCUbI BbiBe3nu w3 cTpaH Bocroka
Gonbloe KONWYECTBO HOBLIX AnA cebA usaenuii, a rnasHoe, ocBOMNU
cnocobbl ¥ NpUembl MX U3rOTOBMEHWA W, B YaCTHOCTM, HEKOTOPLIe
MeToabl MPOM3BOACTBA  KawecTBeHHoW cranun. Co  BpemeH
KPecTOBbIX MOXOAOB BMECTO NPEXHUX HENOABEMHLIX [AOCNEXos
HayuHalOT BXxOAWUTL B 06uxop Gonee nerkwe v NPOYHbie CTanbHbie
naHuupy, wnemei, Meun. Teneps y)ke He TONbKO KOHHBbIE PbILapH, HO
1 NEeXOTUHLLI OleBanyu ner KOBeCHbIe NNACTUHYaTLIE NaTel, CAeNaHHbIe
TOXE W3 CTanu.

3peck, NoXkany#, BNONHE YMECTHO NOrOBOPWUTL O TOM, 4YTO XKe 3TO
TaKoe — cTank.

WikonbHLIA y4ebHUK XMmUKM Ha BONPOC "'4TO Takoe crans?’’ Aaer
NPOCTON W YeTKWA OTBET: CTanb — 3TO CNNAaB Xenesa C YrnepoaoMm.
Mpaspa, aToT OoTBET He NonNHLINW. Beas yrnepoa MoXeT pacTBOPATLCA
B )Kenese B Pa3Nu4MbIX KONU4ECTBax. W Bce ato 6yaer crans? Her,
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CTanbio CYATAETCA TONLKO TOT CNnaB, B KOTOPOM KOMWYECTBO yrne-
poga He npeBbilwaeT AByX npoueHToB. Camoe WHTEPEeCHOE, YTO Yem
Gofiblwe B cnnase yrnepoaa, Tem cTanb AenaetcA 6onee Kpenko. . .
n 6onee xpynkoit. Bnpouem, cnoBo “XpynkocTe’” B MeTannaypruu
peako ynotpebnreTcA. BMecTo Hero 8 XoAy CNOBO "NAACTUYHOCTL",
310 anTunoa xpynkocTtu. MnacTyyHOCTL — 3TO CBOWCTBO Matepuana
M3MeHATL cBOlo hopMy NOA BNMAHMEM BHeWHUX cun. XKeneso nnac-
TWYHO, KOFAa NOA YAapamMu MONOTa Aaxe B XOMOAHOM COCTOAHMY
npuHumaeT opmy HYHOI setanu. Ho Beab B TeXHUYECKOM Kenese
NOYTH HET Yrnepoaa, KpoMe TOro MW3epHOro KONWYecTsa, KOTopoe
nepewwno U3 yrnA B Npouecce BOCCTaHOBNEHUA PYAbl.

WUrak, yem GonsLue yrnepoaa, Tem crans genaercaA Gonee Kpenkoi
(ato xopowo!) u MeHee nnactuuHOW (310 nnoxo!) . Benomuure
ctunem “Tpu Mmywkerepa’. MNepea Tem KakK HauyaTe APaTbCA Ha Ay3M,
A'ApTaHLAH W ero nuxue Apy3bA crubanu wnarv B NOAYKpYr. Npo-
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6ya ux ynpyrocts. linary u3 BbICOKOYrnepoAUCTON CTanu TaK He
COrHews — nonHet. Ho wnara A0MKHA BbiTh U KPENKOM, MHAYE YTO
370 3a opyxwue! Kak coBmecTuTs 3Tv npoTuBopeduBsie TpeGosaHma —
KPenocTb 1 nnacTuYHOCTL? BOT 3apava, KOTOpylo MeTanaypruAa pe-
LLAeT BCe BOCEMb ThICAY NET CBOEro CYLLeCTBOBaHWA.

Ewe B rny6oxkoin apeBHOCTH BOCTOMHBIE MacTepa 3Hanu CeKpeTbl
NPOU3BOACTBA UCKIIOYMTENbHO KPENKOM U NnacTuyHol ctanu. Tonb-
KO B Te AaneKve BpemMeHa ee HasblBanu He cTansio, a Gynarom.

CKONbKO CKa304YHLIX NEreHa COo3AaHO O Hem 3a ThicAYeneTuAl
CKONbKO AOCTOBEPHLIX CBEAGHWH, NOXOXMX HA CaMble YAMBUTEND-
Hble nereHael, 3Haem o Gynate mel cerogHA! [locToBepHo ogHo: Gy-
naTHaA cTansk obnagana yHUMKanbHsIMU CBOWCTBaAMM — KNUHKMK U3 Hee
npobueanu camele Nyywwme AOCNEXM, a CNOCOBHOCTb K 3aTaYMBaHWIO
6bINa y HUX CTONb BLICOKOM, YTO OHW paspesanu noAGpPOLLEHHLIN B
BO3AYX LUENKOBLIW NNATOK.

Her, noxany#, apyroit TaiiHei, KoTOpan XpaHunace 6bl Tak e
CBATO, Kak ceKpeTbl NpousBoAcTBa Gynata. M3 NOKONEHWA B NokKo-
neHve, OT OTUA K CbIHY NepepaBany MacTepa CeKpeThbl W3rOTOBOHUA
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Bynata. N cexpeToB 3TUX 6bINO CTONLKO e

CKONbKO MacTepoB: KaXKAblA M3 HWUX 3Han
Kaxkue-T0 ocobbie npuembl, NOBbILWAKLVE
KavecTBO meranna. lMoatomy y Kaxaoro
macrtepa nonyyancA cBoi Bynart, B 4em-TO
oTnwyalowmica ot apyrvx. Ho oaHo 6bino
obA3aTenbHbIM, HEW3MEHHLIM ANA  Bcex
6ynaTtoB — BOJIHUCTLIE Y30pbl Ha NOBepX-
HOCTM KNnuHKOB. [lo pasnuumAM B 3TUX
y30pax onpegenAnu ucopTt 6ynaTHOM| cTanu,
M Aaxe ee u3rotoButenA. COKpOBeHHbIe
TalHbl npowu3BoacTBa Bynarta ABUNUCL W
rNaBHoOW MPUYUHOW TOrO, 4YTO YIXKE WU3BECT-
HaR u otpaboTaHHaA B MeETannyprum Tex-
HonorvA Obina yTpayeHa, a NPOW3BOACTBO
6ynaTHOi cTanu npekpauwieHo. Llens npeem-
CTBEHHOCTU CeMeiHbIX CeKpeToB KOoraa-Hu-
Byas pomxkHa 6bina npepsaTtheA. To y Ma-
cTepa poXaanuce OAHW AOYEPU WU HEKOMY
BGbin0 nNepefate TaiHy, TO OH BHE3amnHo no-

ruban . . . OkoHyaTensHO nory6un Gynar
WecTokuin 3asoesBatens Tumyp (Tamep-
NnaM) .

Paarpomue ctpaHsl BocToka, OH cBe3 K
gee 8 CamapkaHp Bcex pemecneHHWKOB,
OCTABWIKMXCA B KMBbIX. OTOpBaHHblE OT
POAVHBI, HE UMelWMe HAcNeAHUKOB, KO-
1OpPLIX OHW NO O6bIYal0 Mornu Bkl HayuuThb
MACTEPCTBY, YMeEnbubl YHECnu B moruny
UROM cexpeTsl.

Ha mHoro Bekoe npoussoacTeo Gynara
OUTaBanocs, ANA Naei HepasragaHHoOW Taw-
Mol, CotHu wuccneposartened Bunuck Hap
PSlieHvem aTol 3aragku. M nuws okono
018 COpoKa neTt Hasaj BblAalOWMWMWACA pyc-
UMMl motannypr Masen Metposuy AHocos

Bifl, HEKOHEUW, CeKpeTbl ApPeBHUX
# W BO3BpaTUn naAm BynatHywo
MI
A




BocTOuHbIE MacTepa BbinnaenAnu 6ynat B HEGONbLIMX FNIUHAHBIX
COCYAaX — TUFMAX M3 TWATENLHO NOArOTOBNEHHO! pyast. Mo cyuwe-
CTBY 3TOT CNOCOG HW4YEM He OTNUYancA ot obuiepacnpocTpaHeHHOM
TEXHONMOrUM MOJNYYEHWA KPUYHOrO Kenesa, HO. . . OAHO OTnuuKe BCe
e 6pino. MpuueM OTAMMME, O KOTOPOM €BPOMNeiLbl 3HanW, HO He
npMAaBany emy HUKaKoro 3HaveHwA. [leno B TOM, YTO Ha BOCTOKeE
NPUMEHANM MOLLHbBIE KOXaHbIE MEXY, KOTOPbIE NO3BONANK B HeGonb-
womM obbemMe TUrnA NONYYMTh OYEHb BLICOKYIO TEMMEPATypy, AOCTa-
TOYHYI0 ANA NONHOrO pacnnaBneHuA >xenesa. Takum obpasom, Yy
BOCTOYHBIX METannyproB nony4anack He KpUua, a >kMaKWA mertann, B
KOTOPOM BCE HemeTannuyeckue BinoueHnA (TaK Ha3bIBaeMbIi
wnak) nnaeanu Ha noBepxHOCcTH. WX He Hapo Gbino “Bbiaasnueats”
M3 Kycka jkenesa Aonroii KoBkoW. [0 OKOH4aHUM NNaBKU macTep
NPOCTO HaKNOHAN TUrenb U CAMBan WhnaK.

A NOTOM HayuHanNUCh CeKpeTsbl. Yaanue noamacTepbeB u3 macTep-
CKOI W TIWATenbHO 3anepesB ABepW, MacTep AOCTaBan U3 YKPOMHBIX
YrONKOB CNPATaHHbIE PACTEHWA — LiBETbI, TPaBbl, BETKW KYCTapH1Ka —
u 6pocan ux B TUrenb B pa3 HaBCeraa yCTaHOBNEHHOW, TONbKO emy
W3BecTHOM nponopumu. ¥ Kaxaoro mactepa Guin cBoi Habop pacTe-
Huli. CyuTanock, YTO WX cOKu obnapaioT “BonwebHLIMU™ CBOMCTBA-
MW — MPOYHOCTbIO, FTMBKOCTLIO, BA3KOCTLIO, KOTOPbIE U NepeaanTcA
meTanny. U ouu peiicteuTensHO nepepasanu. . . Mocne Toro Kak
pacTeHWA Cropanu B pacnnasBneHHOM MeTanne, Xkeneso npespawanocs
B cTank. A BMecTe C paCTeHUAMM, TOXe B OnpeaeneHHbIX Nponopuu-
AX,B METann ceinan rpagmTossiid Nopowok. Ho oH cunTancA kak
6b1 NOACOBHBIM MaTepuanoM, He BVAIOWMM Ha Ka4ecTBO mertanna.
W Heeaomek GbiN0 MacTepam, YTO Kak pas rpagmr-To (umcTbIV yrne-
poa!) v npeBpawian xeneso B cTans.

[ob6aBnAA B pacnnasneHHoe >eneso rpadmToBbIA NOPOLWOK,
KaXKAbI MacTep NpuaepWBancAa cBoux npornopuwii. B pesynerare
u GynaT y Kaaoro nony4anca cBOW, He NOXOXUIA Ha Apyrve, — Y OA-
'HWX TOKpenue, y Apyrux nocnabee, 3ato nnacTuykee. Ho B KoHUe
KOHUOB Ka)cablii peMecneHHUWK Haxoaun Ty Heobxoavmyio nponop-
UMI0, NPKU KOTOPOW KPOMKa Ne3BWA He Kpowmnack Gbi Mpu camoi
TOHKOW 3aTo4Ke.

Hy, a Tpasbr ¥ UBETkI, CTONb, Ka3anock 6bi, HECOBMECTUMBbIE C TA-
WensIM M TPYAHbIM NPOLECCOM NONYYEHWA METanna, — Kakyio OHu
coirpanu pons? OrpomHyio. [leno B TOM, YTO B pacTeHuAX coaep-
JAaTCA MHOrMe HeopraHuyeckuve BewiecTsa. Hanpumep, B AGnokax
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MHOro xenesa, B ApYrux pacteHuAX copep-
XatcA MapraHey, monubaeH, BaHagui. A
OHW MPUAAIDT CTanu COBEPLIEHHO ocobbie
ceoiictea. Crans crtaHoBMTCA ewe Gonee
KpenkoW M OAHOBpPeMeHHO 6onee nnacTvy-
Ho#. Ceivac Mbl BBOAWMM 3TV BellecTsa B
ctane B uuctom Buge, OHWM Ha3bLIBaAKOTCA
nervpywowmumu gobaBkamMu, a nony4aeman
cTans — nervpoBaHHoOW. EctecTBeHHO, noa-
6op pacTeHnii BNUAN W Ha CBOWCTBA CTanu.
Y oaHux MacTepos OHa nony4anack Mapras-
UOBMCTON, y Apyrux — monubpeHosoi, y
TPeTbUX — BaHaAWEBOW.

. . . NocneagHAn TpaBuHKa cropana B Ku-
NAWeM BapeBe, U MacTep BbIXOAWN Ha cBe-
*uiA Bo3pyx. [nasHoe cpenaHo. Teneps
noamacTepbA MOryT M3roTOBNATL u3 Gynara
KAUHKK, WNembl, KONb4yyru. 3BOHKO 3abu-
N MONOTBI, U BOT Y)Ke Ha HaKOBansHe APKO
3aanen rovoBbil KnuHOK. Mactep KuHyn
B3rnAA Ha OQHOrO U3 NOAMAacTepLeB, U TOT
onpomeTbio GpOCUNCA K KOHOBA3M, Ha Xoay
HajeBanA Ha NPaByIo PYKY TOMNCTYI0 KOXaHYIo
pykaBuuy. Buxpem muyanca KoHb No Beuep-
Hel nycTbiHe. BcagHuK, BbICOKQ NOAHAB py-
KY, KPenko ckuman B Heil MeANeHHO OCTbl-
BAIOWMIA H BETPY TONLKO Y4TO OTKOBaHHbLIN
Mey.

Tak 8 [amacke npousBoaunacs BTO-
pan BaKHEWLWAA TEXHONOrW4YeckaA onepa-
WWA — 3aKanka cranu.

Jakanky oTKpeinn ewe B JlpeBHem
Erunte. OTkpbinu, pasymeeTca, cnyyaiiHo.
Menan nobuicTpee 0XNaAUTL TONLKO YTO OT-
KOBaHHOE W3penve, ero norpyXanu B Xo-
noawyo eoay. M sametunu, 4TO nocne aToro
MBTANN CTaHOBUTCA ropasgo Kpenue. W3
Erunra sakanka pacnpocTpaHunacs nNo Bce-

My mMupy.




B "Oauccee” lomepa mbi BcTpevaem yxe obpasHoe onucaHue
npouecca:
Kakx nozpywaer KyaHey packanexHsili TOnop unb ceKupy
€ 800y XOMOOHYI0, U 33WUNUT C KITOKOTBHLEM MENneso,
— Kpenve xene3o Gb/8a€T, 8 800 U O2HE 38KaNAACSH.

KoHeyHo, Bo BpemeHa Tomepa He MOrno GbiTb M PeYn O HayYHOM
06BACHEHUM NpOTeKawwWwero Npy 3aKkanke npouecca. CYuTanock, 4To
BCe ieN0 He B CBOWCTBaX MeTanna, a B CBOWCTBaX XXUAKOCTH: MOT, ee
ocobble KayecTsa HafenAlT MeTann KpenocTelo Npu GLICTPOM OX-
naxpeHuu, Ha 3toit noyse cospaeTcA uensii pAA haHTacTMHeCKuX
NpeAcTaBneHnit U penurnosHeix mugoe. B pykonucu TX Beka Ao
Halwueit 3pbi, HalaeHHOI B 0iHOM 13 xpamos & Banrane (Manaa Asur) ,
PeKOMeHAYEeTCA, HanpuMep, TaKOW peuenT 3aKanku KuHana: "‘Har-
peTb A0 Tex nop, NOKa OH He 3aCBETUTCA, KaK BOCXOAALLEEe B NYCThi-
He conHue, 3aTem OXNaauTh ero A0 WBeTa LapcKoro nypnypa, norpy-
»aA B TeNno Myckynuctoro paba. . . Cuna paba, nepexonn B KuHxan,
W NpUAaacT MeTanny TBepaocTs'’,

CpeaHeBeKOBbIH PeUenT He KPOBOXKAAEH, HO TeM He MeHee TOoXe
manonpuenekareneH: 6ynar peKkomMeHA0BanoOCL 3aKanATe B MOYE Pbi-
Xero manbyuka. Mouemy umeHHo psikero? [la notomy, 4To B cTa-
PUHY pPbDKMM NpUnUckIBany ocobble "' KONAOBCKKE” CBOMCTBA.

BapeapcTBo, ckaxete Bbl, cyeBepue. . . [la, u BapBapcTBO, U Cye-
sepue. Ho He Tonbko 370. . . CTpawHo Nogymats, cKonbko pabos
OTAANU CBOWM XW3HKU, YTOGbI KUHXKanL!I NpaBuTenew nepepybanu nna-
TOK Ha nety. Ho KNuHKK, AeACTBUTENLHO, rOpasao Nyylle 3aKanuea-
NUCb B 4eNOBEYECKOW KPOBW MNM MOYE, Yem B NpocToit Boge. O6bAc-
HeHWe 3TOMY O4YeHb NPOCTOE: 3aKanka B pacTBOpe conew npoTteKaer
MeAneHHee, Yem B YUCTON Boje. A HEKOTOpLIe COpTa cTanu TpebyioT
Npyu 3aKanKe Kak pa3 3amMeAneHHOro oxnaxaeHwA. B apesHem [la-
MacKe TaKoe OXNaxaeHwe W AOCTUranoch 3aKanuBaHMem Ha BeTpy.
Mo3pHee Tam e, noa [lamackom, mMexay ABYX rop, NOCTPOWNW
Aaxke crieunansHbI KOpUAOP U3 kamHel. Koraa ayn ceBepHbiit Betep,
TO Ha BbIXOAe M3 KOPWAOPA OH Banun BcaAHWKa C nowaabto. Jox-
AaBwwuck BeTpa, mactepa KoBanu opyxwve. CXxBaTMB KNWHOK u3-noa
monota, noamacrepbe Ge)kan K KOPWAOPY W NOACTAaBMAAN ero noa
ynpyrue cTpym c>xatoro Bo3gyxa.

Bor Tak u3rovaBnuBanu 3HaMeHWTbie KNWHKK. B cpeaHuve Beka,
KOrjia cekper ux Npou3sBoacTBa Obin yTpayeH, NOABMAKUCH PELEnTbI
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NONy4eHUA TaK Ha3biBaeMOro noxxHoro 6ynara. Uagenua, BeinonHeH-
Hbi€ MO 3TUM peuenTtam, NO BHEWHEMY BWAY NOXOAMNM Ha HAacTOA-
Wi Bynat, UMenn Te ke XapaKTepHbIe Y30Pbl, HO OCTAaBaNuCh BCEro
NULWbL XOpoLUei noaaenkKon.

Bot oauH 13 Takux Haubonee pacnpocTpaHeHHsIX cNoco6oB nony-
YeHWA "Bynata’’, poweAwnd A0 Hawwnx AHeir. Ero npumeHANM ewe
B npownom Beke. OpyxeliHuk Bpan HECKONbKO MONOC KPUYHOrO
Xenesa, o6A3aTensHO W3 pasHbiX ropHOB. MX Harpesanu B Ky3Heu-
HOM rOpHe w AONro MPOKOBLIBANW, HEOAHOKPATHO MpepbIBaA Npo-
uecc anA noporpeBa nonoc. CuMTtanock, YTO 4em rny6ke pasHoe
Wenezo "BoWper Apyr B apyra”, Tem nyswe. 3atem w3 obpa3oBas-
LIerocA CNNoLWHOro KyCKa MeTanna BelKOBbLIBanW Opyxue.

MNotom HacTynano camoe rnaeHoe. MyTem MHOrOKPaTHBIX OTXMU-
rOB ¥ OXNax@AeHWi C PasnUYHON CKOPOCTLIO macrtepa pobusanuch
NOABMNEHWA Ha NOBEPXHOCTU METAnna 3aBeTHLIX BONMHWUCTLIX Y30POEB,
u “Gynat” 6bin rotos. OH Toxe, KCTaTh CKasatb, paspyban Ha nery
LIENKOBLIA NNaTOK, HO KaYecTBO KJIMHKOB, XOTA U BbIN0 A0CTATOYHO
BbICOKMM, HAMHOr0 ycTynano HactoAwemy B6ynaty. UMeHHO Tak m3-
rovaenuBeanu, Hanpumep, 3HaMEHWUTbIE cCamypaiickue Meun "“Korata”
M "‘Térata’, C NOMOLWBIO KOTOPbLIX 3HAaTHLIE ANOHULI Aenanu cebe
XapaKkupu, Korpa KoAeKc camypaicikoin yect — 6ycupno — He octae-
NAN UM MHOT O BbIXOAE.

OaHako HY OBeAHHbIE NereHaamMu BynatHble KNWHKK, HU caMmypaii-
CKMWE MEYMN He CbIrpanu CKOMbKO-HUByAL 3amMeTHOM ponu B No3aHem
cpeaHeBekoBbe, a Tem Gonee B panbHeiwwve 3anoxu. Mortomy uto
MCXOA OTAENbHLIX CPa)KkeHW W LenbiX BOEHHbIX KammMaHWii pewano B
3Ty NOpY Y>e He XONOAHOE Opy»kKe, a "'60r BONHLI" — apTUNNEpUA u,
nosaHee, pyYHoe orHecTpensHoe opyxue. MepBsie Nnywkwn 6Gbinm npu-
MeHeHbl B 6uTBe npu Jluriuue (Asctpua) B 1241 roay. C Tex nop u
No Hawe BpemMA BeAETCA HeCKOH4Yaeman BOWHA mexay 6poHel U cHa-
pAaom. BoilHa, KOTOpaA OKOHYMTCA TONLKO C MONMHLIM WMCYE3HOBe-
Hwem GoprowmxcA “cTopoH”.

OT XENE3A K YYT'YHY

Janeko He cpasy orHecTpensHOe Opy)ve 3aBoesano Bceobuiee npu-
3Hanve. W peno paxke He B TOM, YTO NEPBbLIE OPYAWA 3HAYUTENLHO
yCTYnanu No MOLWHOCTU U NPOGUBHOI cune APeBHUM, OT/IMYHO OTpa-
6OTaHHLIM CTEHOBUTHBIM MalwmMHam — BGannucte, TapaHy U APYrUMm.
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OvyeHb CKOPO NywWwKu npeB3ownu ux. Camoe rnaBHoe — OrHecTpenb-
Hoe opy»wue Tpebosano HOBbIX cnocobos BeaeHnA 60A. OHO noaso-
NANO ApaThCA ‘‘apanexka’”: cHavyana, HaxoAACL Ha HEAOCAraemMoMm AnA
NPOTUBHUKEA PACCTOAHWM, HAHECTW emMy YPOH, AeMOPanu3oBaTe, a Y
NOTOM B PYKONAawWHOW CXBaTKe AOBepwwWTL nobeay. [nA 3toro
BOViCKa AOMKHLI BbINM MMETL AOCTATOYHOE KONWYECTBO opyauin. Ho
nepBebie NywKn 6binM 04eHb AOPOrU U CNOXKHLI B U3rOTOBNEHUN.

OHv aenanuck M3 xenesa, KOTOPOE B TO BpeMA BCe elle He ymenu
nonyyate B XXWAKOM BUAe, a8 CNeAOBaTeNbHO, He MOTIM U OTNBaTL B

thopmbi. Mo3aToMy nepBbie NYLWKK BbIKOBLIBANMEL, TONbKO He M3
UEeNnLHOro KycKa MeTanna, a M3 coTeH CBapeHHbIX BMecTe Tpane-
ueuAanbHbIX XenesHsix nonoc. MNpumMepHO TakK e, Kak M3 cocTas-
NeHHbIX BMECTe AePEeBAHHLIX MNAacTUH AenalT BUHHbIe Gouku. 310
CXOACTBO YCYryGNANOCH ewie ¥ TeM, 470 ANA NOBbILIEHWA NPOYHOCTH
CTBONA NyweK Ha Hero NoBepx CBapeHHbIX MONOC BNPUTLIK APYr K
APYrY HaTAruMBanu xenesHbie Konbua. OpyawiiHbie CTBONLI cCBapw-
Banu W3 OTAENbHLIX NONOC CaMbiM MPUMMUTUBHBIM CNocoGom — Har-
peBanu M NpoKoBbiBanu smecte. PazymeeTcA, 0 Kakom-nubo BeicO-
KOM Ka4yecTBe LWBa roOBOPUTL He npuxoaunocs. MoaTomMy nywKu
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AOBONBHO 4acTO paspbiBanuck. [leno B TOM, YTO NpWM Kaxaom
BbICTPENe CTBON Ha Kak0e-TO MrHOBeHve "pasayBsaeTcR”, a 3aTem
CHOBa NPUHWMaeT NepeoHavansHyo hopmMy. Bot atoro “pasnysaHuA’”
W He BbiAePXKNBanu cCBapHbie LWBbI.

Mywek B Te BpeMeHa GbINO Mano, U KaAo0h W3 HUX Aasanu cob-
CTBEHHOE UMA, KaK ceiyac KpynHbim cyaam. 10 6binu, Kak npasuno,
Aaxe No COBPeMEHHLIM MOHATUAM AOBONLHO KPYnHbie opyaAuA. Ha-
npumep, OAHa W3 TakMUX NylleK, W3BECTHaA noa umeHem "‘JleHuBan
npeBka'’, 6Geina usrotosneHa e [lpeaaeHe U3 nonoc ceveHnem 3x6 cau-

TUMETPOB ¥ UMena B AnNUHY 2,72 meTpa. Ewe 6onee BHYWMUTENLHOrO
renocnoxeHun’’ Goina “‘BeweHan TpeTxeH” — jkenesHaAa nyulka,
BbikoBaHHaA B 1382 roay B Gensruiickom ropope lente. Mpwn Ka-
nubpe 64 caHTMmetpa ee cTBon 6bin ANUMHOW 5 MeTpOB. Becuna
"I'perxen” 14600 Kunorpammos.

WMeBlumMe COBCTBEHHbIE MAaCTepCKMe CpeAHeBeKOBble pemec:
NEHHUKMU (MX Ha3bIBanu mactepamu) AOMKHbI Gbinu 06bEeANHATLCA
B ocobble uexoBsle coio3bl. Liex npeanuceiBan mactepam OykBanbHO
BCE — W KaK W3roTaBnuBarth TO UMW MHOE u3aenve, i KakuMu UHCTPY-
MEHTaMM¥ MPY 3TOM NONbL30BATLCA, U CKONbKO NOAMAcTepLEB U v4e-
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HUKOB AO/MKEH UMETh KaMUblii macTep. Tak, B NPOU3BOACTBE NUCTO-
BbIX XKenesHbIX W3nenuii cpeAHeBEKOBOMY LEXOBOMY MacTepy pas-
pewanocs 06b1YHO Aepxate He Gonee Tpex Yenosek — monoroboiua,
NOAPYYHOrO ¥ OUMHKOBLUMKA. A B OpPYIKEHHON MacTepckoi AOMKHBI
Gbinu pabotaTh YeThipe YenoBeka — KY3Hel, NOAPYYHbIN, YeKaHLWMNK
W Pa3spUCOBLUMK.

Takan theopansHaA UEeXOBaA OpraHW3aUMA NPOMbILINEHHOCTY C ee
Pe3KOoi pernameHTauve’i NPOM3BOACTBA, OrpaHUYEHMEM TBOPYECKOM
MHWLWATUBLI U T.M. C TeYeHWEM BpeMeHW Bce MeHee MOrna yaoBneT-
BOPWTbL PacTyLWMiA CNPOC Ha MeTann v B KOHUE KOHUOB ycTynuna Me-
CTO maHydaxkType. “LlexoBble macTepa Gbinu BbiTeCHeHbI NPOMBILL-
NeHHbIM CPeAHUM COCNOBUEM; paspeneHue Tpyaa Mexay pasnuuHbl-
MW KOpMoOpauuAMM WCYesno, YCTYMWUB MECTO pasaeneHulo Tpyaa
BHYTPW OTAENLHOK MacTepckoi’’ — nucanu o6 atom nepuoae K. Mapkc
n @ urensc B "Manudecte KommyHucTuieckoi naptum’’ .

B metannypruu Havano ynagka ceoganusma npexje Bcero o3Ha-
MEHOBAanoCh U3MEHeHMeM KOHCTPYKUMM LWaXTHbIX neveid. Heyknou-
HO BO3pacTaBlwan NOoTpe6HOCTL B METanNuYecKux U3AenuAX HacToA-

bige: Mapkc u @. 3Hrensc. Manudect KommyHucTuueckoi naptuu. M.,

Monuruspar, 1977, c. 26
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3 3ak. 14562

TEeNLHO AWMKTOBana paclwuvpeHvWe MeTannyp-
ruyeckoro npoussopactea. MoxkHo 6eino no-
CTaBUTb B MAacCTepEKOn AONONHUTENbHbIE
neyn, HO Toraa TpeboBanock YBENUYUTSL YUC-
Nno noamacTepbeB. YCTaB e uexa HacTporo
3anpeuwian 3TO Macrtepy, 1 OCTaBancA oamH
BbIXOA4 — YBeNuYMTL O6bEM neur, YTobbI
OHa pasana 6onblwe metanna.

HapawwuBate BbicOTY neyeidt 6bino, He-
COMHEHHO, BbirogHee, 4yem ANUHY WU WKn-
pUHY. 3TOT NyTb NO3BONAN PelWTb MHO-
rue TexHuyeckue npobnemsi. Hanpumep,
Npyu yBenuyeHun ANWHbI U LUMPUHBI Nevei
npuwnocs 6bl Bce BpemA BPYYHYIO NPOABH-
ratb PyAy W yrofib K UeHTPY ropeHwA, B TO
BpeMA KakK B BbICOKOW neyu 3ta pabora
BbINONHANAcCL aBTOMAaTUMECKW, CWUNOW TA-
wectu. Pyay u yrone 3arpyxanu B neus
CBEpXY, W OHW NOCTENEeHHO OnyCcKanuch
BHU3, OAHOBPEMEHHO HarpeBaAch UAYLIMMMK
HaBCTpevyy ropARYAMMW rasamu. PacnonorkeH-
HOro BHWM3Y MeYyn Ovara ropeHWA pyaa u
yrone AOCTUranu yXe CUNbHO pasorpeTbiMu,
TO €cTb B [OCTaTOMHOW CTENneHW NOAroTOB-
NEeHHbIMU. JTO 3aMETHO YCKOPANO BOCCTa-
HOBNEHWEe >Kenes3a W CcOKpalwano pacxoa
Tonnuea.

He my»HO, ogHaKo, aymaTts, 4TO meTan-
Nypru cpasy nepewny K BbICOKWUM MNeyam,
He UCNbITaB Apyrux BapuaHToB. Het, meToa
npo6 1 owwnbok nNpoaomkan AerWcTBOBaTSL.
Mpexxae 4em neuu Hayanu pacTu BBepX, NOA-
BUNUCE NPOMEXYTOYHBbIE KOHCTPYKUUU, OT-
NN4AIOWUECA KaK Pa3 He CTONbKO BbICOTOM,
CKONbKO wupvHoii. Mpasaa, 3to Gbinu yxe

. He HU3KHKE CbIPOAYTbIE MOPHbI, HO elle U He

BbICOKME LWaxTHbIE Neyu. MpuUsneKno B HUX
METannyproe OAHO HEOXUAAHHO OGHapy-
YKEHHOe [AOCTOMHCTBO: EAMHCTBEHHHLIE W3
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BCEX CYLUECTBYIOLWUX arperatos, OHW NO3BONANMU BECTU NNABKY He Ha
ApeBecHOM yrne, a NpAMO Ha gposax. CneaoBsarensHO, UCKNOYanacs
TPYAOEMKAaA WM [ONrOBPeMeHHaA OnepauuA NPUroTOBREHWA YIIA.
BepHee, yrons NpWroTOBNANCA cpa3dy, B npouecce nnaBku. [lposa
nporopanv v npespawanvuce B yronb cHayana y CTeH neyw, npuyem
BblAENAIOWEECA TENNo He Nponajano Aapom, a Nporpesanc 3apaHee
YNOXEHHYIO clofa e pyay. Ha nepseiit B3rnAg, 60nbwan 3KOHOMUA
¥ NOBbILLEHWE NPOU3BOAUTENLHOCTU. W BCe e 3TOT arperar “'He npu-
WNCA'': OH TpeboBan MHOruxX JONONHUTENLHBLIX Onepauuin — crpeba-
HUA FOTOBLIX YrfeW WM HarpesBLUEHCA pyAbl K LUEHTPY rOPeHWA, uo-
BOMBHO TLATENBHOrO KOHTPONA 3a NPOLECcCOM BOCCTaHOBREHWA W
PARAa APYTruUX.

YTBepAuBLIEECA B KOHUEe KOHLOB YBENUYeHWe BbICOThI Neyeil noT-
pe6oBano nopasaTtk B HUX Gonblue Bo3ayxa. Bckope ctano ACHO, 4TO
4em Bbiwwe Neys, Yem Gonble B Hee BXOAUT PyAbl U YrNA, TEM MOLL-
Hee fomkeH GbiTb NOTOK BO3AyXa, 4To6LI “Npobute’ 3Ty maccy.

B crapeie cbipoayTbie ropHel BO3AYX NOAAaBanu OCTPOYronbHbIE
MeXW, COCTOALME U3 BepXHEH W HWDHKHEA AepeBAHHBLIX NUpaMugans-
HbIX KPbIlWEK, COEAWHEHHbLIX MeXAy COBOWM KOXKaHbIMWU CTEeHKaMM.
ATM MeXH Mano Yem OTNWYANWUCh OT NPUMEHABLUMXCA B APEBHOCTM.
Y7061 perynupoBaTte BO3AYLUHLIA NOTOK W 3alUTUTL MEXMU OT pas-
poiBa npwu BeicTpoi pabote, B BepXHel KpbiLWKEe AENani HECKONbKO
OTBEPCTMIA, B KOTOpbIE BCTABNANKU KNWHBA. Takue MexXu nonyuyunu
Ha3BaHWe KnuH4aTbiXx. OHn pabotanu Tonykamu, M NOTOK nopasae-
MOro UMK Bosayxa Gein HepaBHOMepHbiM. YT06bI AyTbe BbINO NO-
CTOAHHLIM W OAMHAKOBbLIM, NPUXOAMUNOCE Y KaXKAOW NeYd ycTaHae-
NMBaTh NO HECKONbKY KNWHYaTbIX MEXOB, KOTOpPblIé NOnepeMeHHO
BCacbiBan¥ W BbiNyckanu Bo3fyx. KnuHuatble Mexu NpuBOAWNM B
AefCTBME MAW NPOCTO PpyKamMw, UNK C NOMOLLLIO pblyara W Koneca,
KOTOpPOEe 3a4acTyl0 Bpalany XOAWBLUWE MO KPyry Nowags Wnu BoN.

Pocna BeicoTa nevei, yBenMuMBanoCh M KONWYECTBO BO3AYXa, MNOT-
pe6Horo anA npouecca NnaBku. Yepes HEKOTOPOE BPEMA HU YenoBe-
YECKOW CUABI, HU CUMbl XXMBOTHBIX HE CTano XBaTtaTk, 4To6bl obecne-
ynuTb Heobxoaumoe ayTee. U TOrpa, npumepHo ¢ Havana XIII seka,
yenosek nocraeun cebe Ha cnyx6y euie OANH BUA IHEPTUN — IHEPT IO
napatowei Boabl. Teneps METanNypruYecKue arperaTsl CTano NpuBso-
AvUTb B ABWKeHWe menbHWYHOe Koneco. lMocne Hayana NpUMeHeHWA
MEeX0B 370 6bINO BTOPOE PEBONIOUMOHHOE HOBOBBEAEHMe B MeTan-
nyprum. OTHeIHE Mexu aBurana cuna napawowei soasl. Ctano Bos-
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MUMHLIM OTPOMTE ArperaTsl TAKOW BenWYUHbl M NPOWM3BOAUTENbLHO-
SIM, 0 HOTOPKIX PAHBLUE HEe NPUXOAUNOCE U MEeYTaTb.

Munsiminoe Koneco, ectecTBeHHo, TpeGosano 60NbLWIOro Konu-
WAL TEA BOALI, M 3TO MMENO OYeHb BaXKHOE 3HaYeHWe ANA BCero nocne-
AVIOLer 0 paasuTiA metannypriu. MpeanpyATUMA NPUXOAUNOCH CTPO-
Wik BOANE peK, KOTOpbIE Neperopa)kusBanu nnotuHamu. [lo cux nop
PRAOM ¢ mobsiM cTapsiM MeTannypruvyecKkum npeanpuAtTiem obnsa-
IENLMO yBuAMWL 3aBoackoin npya. EcTe OH, Hanpumep, u nepej
WHOTHMON, ABECTVM C NUWHUM NeT Hasaj neperopoAvBLUEN peKy
Bunan. Jlapno y)ke CrHMNO MenbHUYHOE KONeco, W BCe arperatbl Hbi-
MelmMero Benopeukoro mertannypruveckoro KombuHarta, Belpocuse-
{0 HA MECTE@ CTAPOrO AOMEHHOr0 U MONOTOBOrO 3aBOAa, AABHO YiKe
pafioreor Ha anekTpuyecTBe. A CAeNaHHbIW pyKamu venoseka
snoackoi npya octancA: Tenepb OH NPOCTO AOCTONPUMEYATENbHOCTD
ropoas. Nerom GenopeyeHibl KynaioTcA 34eck U NOBAT puﬁy, 3UMONA
PEOATHILKW KaTaIOTCA Ha KOHbKaX.

Javo pyay Ha Benopeukuit kom6uHaT npuxoauTcA Bo3uTth 3a 90
wunomerpoe u3 MarHutoropcka. 3T0 yaen NOYTUM BceX 3aBOA0B,




NOTOMY YTO ANA WX NOCTPOKW AaneKo He BCceraa yAasanoch noapo6-
paTe Takoe MecTo, rae Gbl No COCeACTBY APYF C APYrOM Haxoau-
NUCL ¥ PYAR, W BoAa.

npunnran B CPeAHME BeKa NPUMWTUBHAA TEXHONOTWA NNABKW
YEne3Hoi pyAbl B LWAXTHOW Meyn NOAPOGHO onucaHa B OAHOW W3
nepBLIX KHUr NO meTanayprium — paboTe Hemeukoro muHepanora
Meopra Arpukonel O uapctee metanna’” (1556 roa) . OawH u3
PUCYHKOB 3TOW KHWMW, AAlOWMIi HarNAAHOE npeacTaenedue of oT-
[AenbHLIX MeTannypruyeckux npoueccax, usobpawaer Hebonbliyio
KysHuly XI1V—XV BekoB. PabGouuii-nnasunbwmk, obmMoTas nuuo
NNaTKoOM ANA 3alUThI OT Kapa W YrapHoro rasa, perynupyer pbiya-
rom nogaBaemoe B ropH AyTbe.

BonblumMit NOTOK BO3A4yXa NO3BONWA KOpeHHbIM 06pasom ycosep-
LWeHCTBOBaTL Npouecc nnaBxku. Xeneso B neyu nony4vanocs no-cra-
poOMYy B BMAE KpMUbl. 3aTO HEMETanUYecKue BKNIOYEHUA, UMeloLmue
Gonee HW3KYIO, YeM Y Kenesa, TemMnepaTypy nnasneHwA, pacnnasna-
NUCL Tenepb A0 MUAKOr0 COCTORHWA, TO eCTh NPeBpallanuces B LWNAK.
Mepen OKOH4YaHWeM NpoOlecCa 4epe3 crieunansHoe OTBepPCTHE LnaK
cnueanu. OaHaKo 4acTb ero BCe-TaKu OcTaBanach B Meranne, u ee
npuxoaunock Buibusate. Ha TOoM e puCyHKe NOKasaHo, Kak 3Ty
paboTy BLINONHAIOT CHayana aBoe pabouux, BeiKONaymean 6onsaHky
NEePeBAHHBLIMWA MONOTKAMMK, @ 3aTemM TpeTwi pabouwin, oGxuman
KPWLY TAXENbIM MONOTOM, NPUBOAUMbBIM B ABWKEHWE OT BOARHOIO
KOneca. 34ech e Ha HaKoBanbHe W OTKOBbLIBaNWU U3AENUA.

Takan neus, ele CPaBHUTENLHO HEBONbLLIOK BLICOTLI, COXPaHANAch
B KY3HMUAX AOBONLHO AONrO, NpUMepHO A0 kKoHua XV sexa. Ho B
KPYMHbIX JeNesoaenarenbHeIX UBHTpax, rae xeneso W3roToBNANK B
OCHOBHOM ANA PLIHOYHOW NpoAaXH, 3TH neyn Gbinu NocTeneHHo Bbi-
TecHeHbl Apyrvumu, Gonee NPOM3BOAUTENbHBIMMU. OHu umenn dopmy
KOHyCa ¢ auameTpom ocHosaHuA 1,6 u BbicoTol 6 metpos. Oana s
TaKMX neyei, NOCTPOEHHAA B Hemellkoi nepesHe LimanbkanbaeH, 3a
12—18 vacoe nnaBku gasana oKono 700~ KWNOrpamMMoB xenesa.
A pasmepbl Kpuubl GbinM TaKOBbI, YTO ANA U3BMEYEHUA ee U3 Neun
CO3bIBaANOCL BCE MY)XCKOE HaceneHve AepesHu.

Hapo ckasaTth, 4TO € yBenuueHueM rabapuTOB LUAXTHOW Neuu
‘BbIEMKa M3 ropHa v nocneaylowan o6paborika Kpuusl BeCOM B Hec-
KONbKO COT KUNOrpammos cTaHoBWUNacs OAHONU U3 Hambonee TPyAHO-
BLINONHUMBIX Onepauuit. Beab HEOGXOAWUMBIX ANA 3TOMO MEXaHWU3-
MOoB B TO BpemA He 6uino. Kasanock, MeTannyprua 3aXoAuT B TYNUK.
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leopr Bayap
Arpukona

1494 — 1555

BpowodenHan nwb603HaTENLHOCTS 3aCTa8U-
na Azpukxony, epaya u3 YewcKozo 20p00da
Axumoea, 3auHTepecosarscs denom, Ko-
TOPbLIM 38HUMANUCH €20 NAYUEBHTBI, U Ha-
YarTh usyveHue MUHEpanozuu u MeTannyp-
2uu. Marepuana dna usyvenus 6bino e
uabsiTke: Yexun epemer Azpurxons: Gbina
cTpaHoll ¢ ebIcOKOpaseurol 20pHOPYAHOU u MeTannypzuyecKoil npo-
mbiwnennocTso. flepesil Tpyd Azpuxons: e Ho80d Ona Hezo o6nacry
3xanul "BepmaHyc unu Ouanoz O merannypauu’, HaneyaraMHsil e
1530 200y e Basene, nonyyun odobpeHue 3pasma Porrepdamckozo,
lMepeexas 8 1533 200y @ caxcoHckull 20p0d XemHuu, Azpukona uepes
HeKOTOpOe epemMA uenuKkom noceATun ceba zopHomy deny. 3decs um
Gy Hanucarsl pa6oTsr “0 Npoucxoxdenuu mMuHepanoe” (1546 2.),
"0 npupode uckonaemsix” (1546 2.) u dp.

B 1550 200y A-~""'+0na 3aKoHyun 0GwupHeiil Tpyd “O 20pHom dene””,

B arom cosuren: b ‘0nuCaKs! OTKpLITLIE PyOHbie paspaborku, pyo-
HUKu 0 wror- LOWUMU OepPesAHHbIE KPENNEHUR, WaxXTsl Pas-
NuYHOU. Ko+ _~, CNOCOBb! 8eHTUNAYUY waxXT npocrol TAzod e03-

‘?W!«_", T & MexaHuvecKue npucnocobneHun OnA nodavu 20 8 pyd-
. HuKku. Oy ¢ onucaHuem NpocTeix cnocoboa Ao6siyu Pydbi npu no-
t e mg; POK, KNluHbES, MONOTO8 U Nonar, Azpukona 20e0pun 06 02-
cnocobe NOMKuU NOPOdsl @ wTonbHe, AETOp Npueodusn cnocobsi
iooubawenun pyds: 8 TOMYETHBIX MenbHULEX ¢ KOWMBIM NPUBOAOM U
Y 2udpasnuveckumu konecamu. B 06nactu merannypzuu wenesa Azpu-
KONa 0NUCHIBaN OTKPLITLIE 20PHBI HUIKOU WaxTHOU NeYu u ycoeepuieH-
CTEO8AHHYIO KPUYHYIO Neyb. PaccKassiean oH TaKxe o npuemax npobup-
HO20 aHanusa. 10T TPy 8 TevYeHue J8yX 8ex0& cnyxun nocobuem no
TeXHUKe 20pHO20 0ena, MeTannypauu u npoBUPHOMY UCKYCCTSY.
Bnepevie 3HaveHue Tpydoe Azpukonsi 6110 oyeHeHo @ Poccuu Ge-
nuicum flomoHocOssIM u Nuwe No30Hee — & 3anadHol Espone.




OpnHako u Ha 3TOT pa3 Belpy4unu Bce Te~ W5 TOMBKO: Taneps
YK€ COBEPLUEHHO WHOW KOHCTPYKUMUA. RO 0D URUM
Mb! yxe roBopunu o HeQOCTaTKax BO3AYa. SROKIHYATBIX

%

mexoB. Ha nepBbix nopax 3T HEAOCTaTKU MOXHO BB, "dedfariers,
OBCNYXUBAA KaXAYH Mevb HECKONbKUMM BO3AYXOAYS: W, :E}i&o,-
Talowumn nonepemedHo. Mo mepe yBenuuyeHua raGapu\ =" Fioun
yBenuuuBanuce v pasmepbl mexoe. OaHaKO Tak He MO0y, ausOns
watecA GeckoHeyHo. JlOCTUrHYB OnpeaeneHHoro rabapuigoro
npeaena, KnuHYaTble Mexu TpebOBanu 4pe3aMepHbIX YCUNWIA ARA
""MepTBOro xopa”, TO ecTb ANA 3anNONHeHWA WX BO3ayxom. Mopon
Aaxe BOAAHON 3HEpPruv He XBatano, 4yTo6sl NPUBOAUTL 3TH MEXWU B
asvxenue, Takum 06pazom, Koraa notpebosanuce OYeHb Gonbluve
NOTOKKW BO3AYXa, KNUH4YaTble BO3AYXOAYBKW He CMOrnu ux obec-
ne4nTb. U Torpa NOABMNUCH AEPEBAHHBIE ALWYHLIE MEXU.

Bnepsbie oHu Gbinv npumeHeHs! B 1550 roay B Hiopen6epre.
Mexwu npeactaBnAnu coboi ANUHHBLIA AEPEeBAHHbIA AWK, B KOTOPOM
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B3aa-Bnepefi XOAWN [AepeBAHHbLIA NOpweHs. TakOMy YCTPOWCTBY
MOXHO ObINnO npupgasate nwbbie pasmepbl ¥ YBENWYMBATL NOTOK
BO3AYXa MNOYTU HeOrpaHUYEHHO.

OpgHako, HECMOTPA Ha OYEBUAHLIE TMPEMMYLUECTBa ALWMNYHBIX
MEXOB, B NMPaKTUKY OHW BXOAWUNU AOBONLHO MeaneHHo. O6bACHA-
NoCb 3TO B 3HaYMTENbLHOMW CTeneHyn Tem NPOTUBOAEWCTBUEM, KOTOpOE
OKa3plIBany HOBOBBEAEHWMIO CTapble MacTepa — KOXEeBeHHUKW, U3ro-
TOBNABLUME KNMHYaTbie Mmexu. Hackonbko 3ta 6opsba Gbina OcTpow,
cBugetenscTByer xoTA 6w Takow caxT. Laxe B 1620 roay, yepes
CEMBAECAT neT nocne NOABMEHWA HOBLIX BO3AYXOAYBOK, HeKWH
Mopsur MNpaHeHWMWUAT, NMONLITABLUMIACA BBECTH ALWMYHbLIE MeXV B
Tapue, cTan >kepTBOI TexHWYECKOro nporpecca. PasbApeHHsie KoXe-
BEHHWKKW KaK-TO Beuepom noacrtepernu v u3bunu lNpaHeHwmwuara,
a MexXW paspyLuvnu.

C noABneHvem AWMYHBIX MEXOB Bbifla NONHOCTLIO pewleHa Npob-
nema nopaBaemoro B neyb AyTeA. A 3TO B CBOK OYepeAb Npeaonpe-
AENUNO Bce nocneaylowee pas3BuTUe metannypruv. Hosble mexu
no3sonunu NOAHATL TemnepaTypy ropexua yrnAa ao 1500 rpapycos
u Bbiwe. Tenepb yxe B MeYW CTanu rnonyyats He TONbKO KPULLY, HO U
pacnnaBneHHei Metann. Meun Gbinv NepeBeaeHbl Ha HenpepsIBHLIN
pexxum paboTtel. BmecTo Toro yto6bl Kaxablie NoncyToK ocTaHaenu-
BaThb FOPEHWMEe W BbITACKWBAThb rOTOBLIA KYCOK MeTanna, cranu no-
CTOAHHO 3arpy»aTtb Me4b CBepXYy PYAOW W Yrnem, a U3 HUXKHEN 4acTu
(3a Hei1 ocTanock HaszBaHWe “‘TOPH'’) NEPUOAMYECKH BbINYCKAaTh XUA-
KW meTann, 4Tobkl OH 3acThiBan OTAENLHO. Tak LWaxTHaA nevb npes-
patunace B [AOMEHHYI0, FNaBHbLIM OT/IMYMEM KOTOPOW Kak pas u
ABNAETCA HenpepsIBHOCTb NpoLecca NNasKu,

MepBbie nOMHbI AaBann He TONMbKO XUAKWIA METans, HO U KpuUly,
NOCKONbKY Temnepatypa €we He AOCTUIrNa TON TOYKWU, MpU KOTO-
poii Bce rxene3o pacnnaenAnocs. Ho TyT-T0 W Hayanuck 6Gonbluve
HenpuATHOCTU. XuAKWA MeTann, nony4YaeMsiid M3 AOMEHHOW neuyu,
HUKyAa He roauncA. lNMpaspa, oH Obin OYeHb TBepAbli, HO 3aTO U
XPYNKul, KaK cTekno. Yaap MONOTKOM — W CNWTOK pasbusanchA
Bapebesru. PasymeercA, OTKOBaTh U3 HEro OpY»ue, MHCTPYMEHTbI
wnu moboe apyroe uspenve 610 HEBO3MOXHO. BouHy, B3gymasLue-
My CPasuTbCA MEYOM M3 3TOro MeTanna, nocne nepeoro e yaapa
npuwnoce 661 npoaomkate 60 Ha kynakax. [Moatomy noHavany
KUAKWUA MeTann oTnpaBnAnu B 6pak BmecTe co wnakom. N nonyva-
noce, 4T0 Yem 6Gonblwe No o6bemy Neusb, TeM MeHblUEe OHa gasana
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XOpOLUero KPUYHOro >kenesa wn tem 6onblle HUKYAA HE TORHOMO
Xpynkoro metanna. 3ta Xpynkocts (unu HU3KaR NNacTUYHOCTb)
03Hayana, YTO BbINNaBNEeHHOE B AOMHe ene3o Obina He YUCTLIM, ac
HeManon npumeceld yrnepoaa.

Taxkoi cnnas, coaepxawuin Gonee ABYX NPOUEHTOB yrnepoja,
Ha3bIBaETCA YYr'yHOM.

Yr1o e npousowno? He BaaBafAch B U3NULLHWE CNOXHOCTU XUMMK-
YECKMX peaKuwmid, MOXXHO HapuCOBaTb TaKyl KapTuHy. B kpuyHOom
rOpHe Harperoe ene3o, CONPUKacanch C FOPRLUUM Yrnem, Hacbila-
noce yrnepoaom. Moka temnepatypa B neyn Gbina HeBLICOKON M
YKeneso He pacnnaBnNANOChk A0 XXWUAKOro COCTOAHWA, HayrfepoXu-
BaHWe NMPOMCXOAMNO TONMLKO MO NOBEPXHOCTU KPWUbI, HE NPOHUKAEA
Brny6b ¥ He OKa3biBaA 3aMeTHOro BNWAHWA Ha CBOWCTBa meTanna. A
ecnv TaKoe BAUAHME U BbIN0, TO TONLKO B NYYLUYID CTOPOHY: NPOY-
HOCTL METanna pocna ropasao 6eicTpee, 4em XpynkocTs. [pyroe
Aeno, Korga B ne4yu ctano o6pa3oBsIBaTLCA XMAKOE xeneso. Tenepb
OHO Hayrnepo)KuBanock No Bcemy o6bemy W NPeBPawWanocs B YyryH,
K BENMKOMY M3YMINEHUIO U HeroA0BaHMI0 MacTepos.

PazymeetcA, nepBbie AOMEHLMKIA HE NOAO3PEBanM, YTO e UMEH-
HO npovcxoauT B nevax. Bee kak 6yATo Gbl 66INO XOPOLWIO: yBenu4u-
nvuch pasmepbl Neveid, BO3POCNO KONWYECTBO NOAABaeMOro BO3Ayxa.
W BOT BMeCTO TOro, 4T06bi NONYYUTL MHOIrO XOPOLLEro eneaa, 6or
BecTb Mouyemy WM OTKYyAa NOABWMNCA HUKOMY HE HYXXHbIW 4yryH. Ka-
KWMWU TONbKO 06MAHBIMM NPO3BMLLAMM He Harpaaanu ero pasbA-
peHHble macTepa!l Camble pacnpoCTpaHeHHble W3 HUX — “‘CBUMHBA' M
"rycs", TO ecTb cambie rnyneie )XMBOTHOE U NTULa. OTronocKu aToro
aownu W A0 Hawwux aHel. W ceifyac ewle OTAMBKU U3 LOMEHHOrO
YyryHa HasblBalOT Y Hac 4ylKamu, a cam 4yryH — 4ywKosbim. U
NWWbL ropaspo No3gHee MacTepa OTKPbLINU B YYTYHEe OAHO LeHHoe
CBOWCTBO, KOTOPOE Hayanu UCnonbL30BaTh, — NPeKpPacHbie NUTeNHbIe
KavecTBa. YyryH senukonenHo sanonHAn c¢opmy: Ho 4tobei pac-
cKasaTe 06 3TOM, Ham NPUAETCA BEPHYTBCA K TOMY, C 4Yero Ml
Hayanu aTy rnasy, — K NyLwKam.

Mbi yxxe roBopunu, Y4TO CypOBbI€ LEXOBbIE OrPaHUYeHUA He flasa-
NK macTepam BO3MOXHOCTM HanagwuTe Maccosoe NpOu3BOACTBO KO-
BaHbIX »enesHbiX OPYAUA. A MeXXAy TeMm NYLWKW U MOPTUPLI CTaHO-
BUNUCL BaxkHeWMM oOpyxuem 3noxu. WUx TpeBosanoce yxe He
€AWHUUbLI U AECATKWU, @ COTHM M ThicAYM. MoxHO nu 6bino HauTw
BbIXOA M3 3TOr0 NONOXEHWA?
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Beixoa 6bin Haligen. Mactepa BepHynuce K nonysabeiTomy cno-
coBy M3roTOBNEHUA METanNMYeCKUX U3gennin — nuTbio. Mbi roBopum
"'nonysabeiTomMy’’, NOTOMY YTO €l pPaHblUE CYLecTBOBaNU ManeHb-
KWe mMacTepckue, B KOTOPbIX W3 GPOH3LI OTNKMBANMU O4eHb OrpaHUYeH-
HOE KONMYECTBO U3AeNni — UepPKOBHbIE KONOKONA, NOCYAY, HEKOTO-
pble npeameTsl pockowu. Ho Bot noHapobunuce B 6onbWOM KONW-
YecTse nyLwKu, U 6ONbLIMHCTBO MacTepoB Havanu CPOYHO OCBaUBaTh
cnocobbl NUTLA.

Mepebie nuTbie Nywkn G 3 6pPOH3LI. [pyroro marepuana B
TO BPeMA NPOCTO He CYLWeCTBOBaNO: pacnnasieHHOe )ene3o, FoAHOEe
ANA 3anvBKW B (hOPMBbI, €lle He MONyYanu, a YyryH cyuTanu oTxo-
Aamn npowssoacTBa. OTnuTele M3 6GpPOH3LI MYLIKKW Aake ceitvac
CNocobHbl NOpasuTh BooGpakeHue. ITO BbiNn YHUKaNbHLIE U3AENUA
MOANUHHLIX MacTepoB CBOero Bexa. Tak, B Hauane XY Beka aAna
rpacha 36eprapaa BiopTembeprckoro 6sina usrotoeneHa GpoH3oBan
nylwKa, BeCALWAA OKONO TPEX TOHH.

MNpu ocape KoHctantuHononAa B8 1452 roay nywka, oTnuTas B
Benrpuu, 6pocana Agpa Becom B 400 Kunorpammos. Aapa Gbinu. . .
YyryHHbIE.

HakoHeu-To mactepa Hawnu npumeHeHue 3TOMY “‘CBMHCKOMY'’
metanny! Mywe4Hbie Aapa He TpeGOBanNW AMA CBOEro W3rOTOBNEHMA
0c060 NpUXOTAMBOrO martepwana, ¥ no npuHuMny ‘‘c napwusoi
OBUbI XOTb LUIEPCTU KNOK' X CTanu OTAMBaTh U3 YyryHa.

MpumepHO K TeM e roaam OTHOCATCA M MOMBLITKW OTAUTL W3
4yryHa y>e He AAPa, a Opy/AuiiHbie cTBONLI. ATO 6bINO BECbMa PUCKO-
BaHHOe NpeanpuATWe. Beab OT OPYAWIHLIX NUTEMLWMKOB TOro Bpe-
MeHW TpeGoBanoch He TONLKO NPO(ECCUOHANLHOE MAacTepcTBO Me-
Tannypra, HoO 1 ymeHue CTPeNATL U3 BbINNABNEHHbIX NyLIeK W MOp-
TMp. [leno B TOM, 4TO YyryHHble CTBOMbI 4aCTeHbKO PaspbiBanuch
nocne Nepeoro e BeicTpena. 3To 6bIN0 CNEACTBUEM MHOMUX NPUYMH:
NOPOKOB OTAWTOrO MeTansa, HeNPaBWALHOIO peXxKMma OTNUBKM, W3-
MEHEHWA nuTelHoW thopmbl. MacTepa 3ayacTylo He 3HaNM 3TUX npu-
YMH W, ecTeCTBeHHO, He MOrNW UX YCTPaHUTb, Tem He MeHee B Te
roAel 66110 BBEAEGHO CYPOBOE, HO MYAPOE NPaBUAO: MEPBbIi BbICT-
Pen u3 opyavA Aenaer M3roTOBMBLUMIA €ro mactep. 3TO CRyXuNo
HEKOTOpPON rapaHTWeii Ge3onacHOCTU AnA apTunnepucTos. MoOHATHO,
YTO NpU TaKOM YCNOBWUWM MacTepa-NMTeiLMKN O4eHb OCTOPOXKHO NOA-
xoaunn K BeiIGOpy HOBOro maTepuana anA nywek. Moatomy cHakana
4yryH npy W3roTOBAEHWW NYLeK Halwen NULWb YaCTUYHOE NpUMeHe-
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HUe — M3 Hero OTNNMBaNM TONbKO KaseHHyo YacTe. CTBONLI e nubo
BbIKOBbIBanu W3 »kenesa, nubo oTnueanu Uz 6poH3ssI.

MNepBbie ueNMKOM 4yryHHbIe NywKK Geinm oTnuTel 8 1445 roay B
ropoge 3urexe. Mx 6eino 30 wTyK, u Bce BMecTe OHKM Becunu 7370
kunorpammoB. Okasanock, Y70 3TU NYLWKW OTANYENUCL HENNOXUMMU
6oesbimM KayecTBamu. M BckOpe NPOM3BOACTBO YYryHHbLIX OpPYAWIA
npuo6peno AOBONLHO WWPOKWIA pasmax. Pazmepbl oTnuBaeMbiX W3
YyryHa CTBONOB BCE YBENMYMBANMCL W YBENWYMBANWChL, NOKa He
6bina oTNUTa Nywka, KOTopan. . . Boobue He Morna cTpenATs. Peys
WAET O BCEMUPHO U3BecTHOW pycckoi Llape-nywke, kotopyio B 1586
roOAy OTNWN Ha MOCKOBCKOM [lyLieyHOM ABOpe 3HaMEHWUTLIW NUTei-
wmk Anapeit Yoxos. Opyaune-rurant Becut okono 40 ToHH. CTeon ee
npu kanubpe 89 caHTWMETPOB WMeEeT B ANWHY NATL € NONOBUHOWM
MeTpoB. BcA Nywka ykpalueHa 3amMmbICNOBaThIM OPHAMEHTOM U XYA0-
KECTBEHHO BbINONHEHHbIMW Gapensedamu, Cpean KOTOPbIX HaXOAUM
¥ nsobpakeHWe PYCCKOro LapA.
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Pasymeetca, AHapeit YoxOB c caMoro Hayana 3Han, 4o TaKan rpo-
MainHa cTpenATe He Gyaet. [laxe ecnu NpeanonoXuTs, YTO CTBON He
pasHeceT Ha KYCKW OrpOMHOE KONWYECTBO Mopoxa, Heobxoaumoe,
4TO6bI BLITONKHYTE ABYXTOHHOE AAPO, NYWKY TaKOro Beca NpocTo
HEBO3MO)XKHO MNEepeTawnTe ¢ OAHOW NO3nLUMK Ha apyryio. [la Yoxos u
He cTaBun nepea coboi Takyw uens. Ero nywka — 3to cumson pyc-
CKOr0O MOrYLWecTsa, BOSMOXHOCTEA PYCCKOW NPOMBILUNEHHOCTH.
Ecnu y>« pycckue mactepa cnocobHbl CO3AaTth TaKylo FPOMaanHy, TO
OpyAuA MeHbLWKUX PasMepoB OHW Yk Tem 6Gonee cymeioT caenats.
Mostomy Llape-nywka v 6Gbina BbICTABNEHE B MOCKOBCKOM Kpemne
Ha obo3peHue WHOCTPaHHbIM AuWnnomaram. M Hago ckasaTe, Aunno-
MaTbl OTNIMYHO NOHUMANM 3T0T "‘Hamek”’.

OnacHocTs paspeiBa OpYyAWA Kak AaMOKNOB Me4 Bucena Haa
OpY>KeHHUKaMK, NO3TOMY OHU 3EHANKCHL YNyuLseHnem 4yryHa. OdeHs
CKOpO CTano ACHO, YTO 4YYryH, KaK M Xeneso, Tem ny4Lue, 4em MeHb-
we B HemM NOCTOPOHHWUX npumecei. HO 13 xenesa npumecn MOXKHO
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BbIGMBaTE KY3HEYHLIM MONOTOM, @ ANA YyryHa Takoi cnoco6 He
roauncA. MoaToMy MeTann cTanu OYMLWATL NYTEM BTOPUYHOW nepe-
NNaBKyW B cneuuanbHbIX roOpHax (ceivac aToT Mpouecc Ha3biBaloT pa-
thvHupoBarunem) . MocTopoHHWE NpvUMecH BCMAbIBaNW Ha NOBepx-
HOCTb XWAKOro 4yryHa B BUAe LWaKa, KOTOPbI CAUBan1 B CTOPOHY.
MNMo3saHee wyryH cranu nepennaenATe ABaKAbI WM Tpwxkasl. U ¢ Kax-
AbiM Pa3oM OH aenancA Bce nyyiue. Mpy 3ToM He TONbKO yNyYLlan1ch
ero NUTeMHbIE Ka4yecTBa, HO WM yMeHbluanack XpynKocTb, NOBbiWa-
NUCb MEXaHW4YecKue CBOMCTBA.

OTyero ato npoucxoauno? [la oTToro, 470 B Npouecce nepennas-
KW B YyryHe Bbiropan yrnepog, ¥ oH sce Gonbwe u Gonbwe noaxo-
AVWN MO CBOEMY XMMWYeCKOMY cocTaBy K enesy. W korga ato
NOHANKW, Nepes MeTanAypramn OTKPbLINack NPUHUMNUANLHaA BO3-
MOXHOCTb NepeAena YyryHa B xeneso.

OT YYTYHA K XENE3Y

B uexoBoi MacTepcKoW Kaxabiv paboTHUK Gbin YHMBEpcanom — cam
KOBan eneso, TOYWN, pe3an, NoKa He Nony4anocs roToBOe ulaenve.
Mpon3BoAWTENsHOCTE TPYAA NPW 3TOM Gbina, NOHATHO, KpaitHe HWU3-
KOW. B cTapoii uronbHO MacTepcKomn, HanpUmep, OAWH. pemecheH-
HUK BBINOMNHAN HU MHOro HW mano 92 onepauvv — TAHYN NPOBONO-
Ky BPY4HYI0, BbINMPAMAAN ee MONOTKOM Ha HakosanbHe, pybun
3y6UNomM, BeINPAMAAN KaTKOM, 3aTayMBan Ha TOYMIIBHOM KamHe,
WTaMnoBan NoA MONOTKOM YUKW 4 wnudosBan MX Ha Kpyrnom
KamHe, NpobuUBan AbIPKW, 3aKanuBan, ewe pas BbINPAMNAN KaTKOM,
ONATL 3aKanvean, NonUpoBan HeCKONbKO pas u T.4., W T.A. PaboranA
uenbiii AeHb, OAMH LEXOBOW PeMEeCneHHWK Mor caenatk He Gonee
ABafUaTW Uronok.

CoBscemM NO-MHOMY NOLWING AENO B KanWUTanuCTUYECKON MaHydak-
TYpe, Npn OBLWECTBEHHOM Da3feneHun TPyAa, KOraa Kaxasli pa6o-
YWii CMeunanuaupoBancA Ha BbINONHEHWM TONMLKO OAHOW WAWU BCero
HECKOMNbKUX Onepauui, AOCTUraA B 3TOM BbICOKOW CTeneHu macrep-
cTBa U HEBMAAHHOW aocene NpouasoauTensHOCTU. [lecATe pabounx
npu maHydakTypHOM cnocobe NpoM3BOACTBa M3roTaBnuBanu 3a
AEHb Y>Ke He ABECTW Uronok, a 48 TeicAu.

B Poccvn nepean maHydakTypa noasunacs B KoHue XV sexa, 310
6bin MockoBekuin MyweuHsiit asop. K cepeaure XVII Beka 3pecs pa-
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6otano 6onee 100 Yenosek — NNaBUNbLUKHK, NyLwe4yHsbie U Kono-
KONbHLIE “NUTUBI", NAANBLUMKK, Ky3HEubl, MNOTHUKKU, U3rOTABNMU-
BaBlLUMe AepeBAHHbIE YacTH opyawii n T.4. Ho paxke u npu Takom pas-
AeneHwWn TpyAa Ha OTNMBKY OAHOW BGONbLIOW MYWKW YXOAWNO FOA-
nontopa. 3va pabora Tpebosana 6oMbLLWIOro UCKyccTBa, OCOGEHHO
npv M3roToeneHun opmMel U NUTLE MeTanna,

Torpa xe, 8 XVIT sexe, B POCCUM 3af6IMUNMT YyryHONNaBUNbHBIE,
’KenesopenatesnbHele M MeAennasunbHeble 3aBoas!. Mepesie meTannyp-
ruyeckue NPeanpuATUA (ABa AOMEHHBIX W ABa enesofenarenbHbIX
3aBoAa) 6Geinu noctpoeHbl B 1637 roay B 12—15 kunomerpax ot
Tynbl. Yepes yeTBepTh BEKa elle YeTbIPe TAKUX e 3aBOAa 6binu co-
opyxeHsl B Kawwupckom yesge Ha pexe Ckwure, nputoke Oku, a
elle Yepe3 HeCKONbLKO NeT AOMEHHbLIe Meyu MOABMAMCL U Ha ceBepe
cTpaHbl, B OnoHeukom Kpae. Mony4anu Ha aTUX LOMHaX MO NONTOPbI
TOHHbLI METannNa B CYTKW — UCKAIOYUTENbHAA NPOU3BOAUTENLHOCTL NO
Tem BpemeHam. Bbina cosaaHa 8 Poccum u cneunansHan MaHydakTy-
Pa AnA NpoW3BOACTBA NErKOro OTHECTPENbHOrO W XONOAHOrO Opy-
*uUA — Mmockosckaa OpyxeilHaa nanata. Becero B XVII sexe B Poc-
cuu geicTeoBano okono 30 MaHyakTyp, NPUHaANeXaBLUMX LapcKo-
MYy ABOPY, KpynHbiM theoaanam (KHA3LAM wnu 60Apam) 1 6orateim
Kynuam. B otnuume ot 3anagHbix Ha pyccKux ManydakTypax pa6o-
Tano o4eHb Mano BONbHOHaeMHbiX paboumx, a B OCHOBHOM TpPYAU-

+ NMUCL KPenocTHbie KPECTbAHE U XONOMbI.

Mo mepe pasBuTUA KanNUTanNUCTUYECKUX MNPOU3BOACTBEHHbIX
OTHOWEHWI BO3HMKNA HeOGXOAWMOCTL CreuManvsauMu U opyauin
TPYAa, KOTOpbie paHee NPUMEHANUCL ANA MHOMMX uenei. [lnA Kax-
Aow paboyeit onepaunm HeobxoauM Gbin CBOW MHCTPYMeHT. Kaxkasiii
MHCTPYMEHT A0MkeH Gbin OTBeYaTh NO CBOEMY KayecTBy onpegeneH-
HbiM TpeboBaHMAM. ECNM 3TO MONOTKM, OHW AOMKHBLI HAHOCWTH
COTHM TLICAY YAapOB, He TepAA coBCTBEHHOM hopmel. Munei, HanunL-
HUKK, 3ybuna AONXKHbI Pe3ate, CTa4nBaTh, PyGuTL MeTann, camu npv
3TOM W3HALIMBAACL O4YeHb MEANEeHHO. [INA W3roTOBNEeHWMA TaKux
MHCTPYMeHTOB Tpe6oBancA MeTann BbICOKOro KauecTsa, Tpeb6oBa-
nace crams. 3ta npobnema ewe 6onee ob6ocTpunack, Koraa
NOABUNUCL NapoaTmocdepHble MaluKWHbl, KOrAa NoHaaobuncA metann
ANA U3roTOBNEHWA NapoBbIX KOTNoB. KpnuHoe xxeneso, u3 Kotoporo
Aenanuce KOTNbI, He BbiaepxMBano 6onblOro gaeneHuA napa. Cro-
UNo Kovyerapy He paccuutats, 6pocuTe B TOMKY NUWHIO nonary
yrnAa, u KoTen B3pbIBancA.

45



Monckn nyTel M3roTOBNEHWA MPOYHOW CTanU B MPOMbILLAEHHBIX
macwrabax Hawanu NpeanpUHMMATbCA CPasy XKe Mocne NpPUMeHEeHWRA
YyryHa AnA oTAMBKK nywek. MIMeHHO TOrpa YyryH ANA ynyuweHun
ero CBOWCTB CTanu nepennaBnATbL B CMEUUanbHLIX rOpHaxX, OYMLLan
OT Npumecei, — padiMHMPOBaTh. TaK POAUNCA NepBbIf NPOMbILLNEH-
HbIi NPOLLECC NONYYEHUA CTaNM U3 YyryHa, Ha3BaHHbIN (hpULLEBaHKMEM.

YyryH saknaabiBanu B ropH, rae OH NNaBUNCA W cTeKan Ha AHO.
Mpu 3Tom meTann OKUCNANCA KUCNOPOAOM BO3AYyXa M OTAABaN 4acTb
yrnepoga. 3ateM NoAavy TONAMBa NPeKpawanui v 4yryHy Aasanu
3aCTeiTe. Ho Kak TONBKO OH CTaHOBWNCA TBepAbiM, pabouwe
noMamu OTAMPanK ero OT KUPMUYHOMO AHA rOpHa ¥ Ha NOMax e
MoAHWMANU Haa hypmamm (TaK Ha3sIBalOTCA OTBEPCTUMA ANA NOAaYn
B neys BO3AyXa). 3ateM ONATL Pa3BOAMNM OFOHL W PacnnaBnANM
YYryH BTOPWYHO. W onATe OH OTAaBan 4acTh yrnepoaa, Aenanch
MeHee Xpynkum, HO 6onee nnactuyHbIM. Takue onepauuu NOBTOPA-
M Ao Tex nop, noka o6e3yrnepoxeHHsIW YyryH He nNpespawlancA B8
NpoCcTOe MArKoe »eneso. Torga MeTann pacnnasnAnv B NOCNeaHwiA
pa3 v CMewWwmnBanu ¢ ToNYeHbIM APeBecHbIM yrnem. Xeneso Hayrnepo-
»UWBanock U NPeBpawanocs B cTanb.

He 6yaem roBopuTh O CTPALLIHON HEIKOHOMMYHOCTM 3TOrO CNOCO-
6a (3ameTMm nNUwe, 41O ANA Nony4eHnA 150-KUNOrpaMmMoBOro cnut-
Ka ctanu Tpe6osanoce He meHee 370—400 KWNOrpaMmoB 4yryHa) .
He 6yaem rosoputb U 0 TOM, Kakoit 310 6bin TRAXKenbIi Tpya (3ame-
TUM NNLWb, YTO B TEYEHWE HECKONbKMWX 4YacoB tpuLieBaHMA TPOoe unu
YeTBepo paboymx HenpepuiBHO "WypOBanu’’ meTtann, NoAHUManA ero
Ha nomax Haa (hypmamu v cHOBa onyckan B neus) . 3anaaum Bonpoc,
KOTOPbIA Hanpaw1BaeTcA cam coB60oii: 3a4em TaKoW CNOXHbIW 06X04-
HOW nyTe? PasBe He npoule 6GbiN0 NpekpaTuTh hpuileBaHue B TOT
MOMEHT, KOra MeTann B neYv NOTepAn CTONbKO Yriepoaa, 4To yxe
nepectan bbiTh YyryHOM, HO elie He NpeBpaTUNcA B )kene3o? KoHey-
HO, 370 6bIn0 6b1 Npowe. Ho KTO, Kakoi camblit UCKYCHBbIR meTan-
nypr 3Han B Te BpemeHa, Kak MPOUCXOAUT PeakuvA OKWUCNeHWA
MeTanna K1Ucnopoaom, Kak ynpasnATb 3TOW peakumei? [a v npore-
Kana oOHa BecbmMa HEpPaBHOMEPHO K3-3a KpaWHe HecoBepLueHHOMN
KOHCTPYKUWM ropHa M OTCYTCTBWA PaBHOMEPHOro pacrpeaeneHunA
TennoBbIX NOTOKOB. [laxe NpW NONHOCTLI 3aKOHYEHHOM npolecce
HepeaKo 6biIBano Tak, Y4TO NMONYYMBLUWIACA CAMTOK MeTanna npea-
cTaBnAn cobGoi 4acTWYHO >Kene3o, a YacTUYHO ewe He MONHOCTBIO
o6esyrnepoXkeHHbin 4yryH. BoT v npuxoaunocs ""ANnA crpaxoBku’’
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nepennaenATe YyryH A0 xenesa. MeTtannypryM OTNMYHO MOHUMaNW
BCE HEAOCTAaTKW (PpulLeBaHWA W HacTOWYMBO Benu noucku Gonee
COBEPLUEHHBIX METOAOB U3rOTOBNEHWA CTanu,

Hakoreu, B 1613 rogy 6bin paspabotaH HOBeIW cnocob nonyve-
HUA TaK Ha3biBa@MOW LUEMEHTHOW MNKU, KaK ee ellle Ha3blBanu, ToM-
neHoit ctanu. Ero oaHoBpemeHHO npeanoxwnu opyxkeHunku lMoep
Myapow u [xoH BaH Bynne u3 Genbruiickoro ropoga flbexka, a
TaK)Ke COBEPLUEHHO HE3aBUCUMO OT HUX ABa NOHAOHCKWUX PEMECceH-
HUKa Bunbam Jnnmnot u Martuac Meiiceit. 310 6biniv Gonee 4em cBO-
eBpeMeHHble npeanokeHuA. Hyaa B xopowem mertanne Bbipocna
K 3TOMYy nepuoay B 06ierocyaapcTBeHHY0 Npo6nemy, YTo co BCeid
noNHOTOW GbLINO 3acBUAETENbCTBOBAHO aHrNUWAckum kKoponem Ako-
som I B nartente, BoigaHHoMm B8 1617 roay BunbAmy Annvoty. "B
Hawem rocyaapctee AHrnuuv, MpnaHamv n AOMWHWUOHaX, — rOBOPUT-
CA B 3TOM AOKYMEHTE, — eCTb BenuiKana NOCTOAHHaA noTpe6HOCTL B
cTanu ANA W3rOTOBMNEHWA AOCMEXOB WM OPYAMNA, . ., a Takxe ANA U3-
rTOTOBNEHWA WHCTPYMEHTOB MNOTHUKOB, KaMEeHLMWKOB U APYrux
pemecen, KOTOpkIE BCIOAY YNOTPeGNAKTCA B HAWMX AOMWHWOHAX. . .
Cranu NpPOM3BOAMTCA B HAWMWX AOMMWHWOHAX CAULUKOM mano no
CpaBHEHWIO C TOW Maccoi, KOTOpaA exxeroAHo TpebyetcA. 3HaA, 4To
HallKM [JOporve NOAAAHHLIE BbIHYXAEHLI ANA BbILLEYNOMAHYTHIX
HY>XA NOKYNaTk CTank U3-3a2 MOPA, Mbl XOTUM, Y4TOBLI CTaNb NPOU3-
BOAWNAch BHYTPW Hallero KoponescTea. . ."".

Benbruiickue u aHrnuilickuMe mactepa MpPeAnoXunu npouecc,
NPAMO MPOTUBONONOXHLIA (hpywieBaHuio, — He obesyrnepoxusaTb
YyryH, a Hayrnepoxuweatb KpuuyHoe »ene3o. [lo noruke Beueit 3TOT
cnocob 6bin 06peveH Ha Heyaavy, NOCKONbKY ABNANCA LIarom Hasag.
Beab oH TpeGoBan OTKas3aTbCA OT BbLICOKWUX AOMEH, BbiNNaBNABLUMX
YYryH, ¥ BO3BPaTUTBCA K Manonpou3BOAUTENbHbIM KPWYHLIM rOp-
Ham. OgHaKO UCTOPWMA 3HaeT Hemano NapajoKcoB, KOraa crapas u,
Kasanocb Obi, ye W3KMBLWAA cebA TeXHONOruA BO3POXKAANach,
npasBAa, y»e Ha COBepleHHO WHON, MPOrpeccMBHON OCHOBE,U 3TO
nogyac NOAHWMANO NPOMbILNEHHOCTL HA HOBYIO KaYyeCTBEHHYIO
CTyMNeHb.

MpaBaa, Ha 3TOT pa3 KayecTBEHHOW CTyneHwW He nonyuwunocs. U
GenbruickKue, U aHrNUACKUe METannypru He CyMenu NepeocMbICUTbL
BEKOBOW OMbIT BOCTOYHLIX MacTepoB. Mo3atomy u noTtepnenn Heyaa-
yy. Cnocob ynpouyHeHWA »enesHbiX W3AeNUi LemeHTauued B NpwH-
uune 6ein He HOB. Euie BOCTOYHLIE MacTepa, BbIKOBaB W3 »kenesa
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MEeYM, HOXMW, TONOPLI, HAKOHBYHUKI CTPEN M KOMNWUW, KNanu ux B xe-
nesHble ALMKWU, HaNONHEHHbIE YronbHLIM NopowKom. Awwnku nnoT-
HO 3aKpbIBanu Kpbilwkamu u Ha 10—12 yacos cTasunu B Nevs. MNocne
TaKOW onepaunu U3fenuA CTAaHOBUNUCE O4YEHb KPENKUMMU.
HeTpyaHO NOHATSL, YTO NPOMCXOAMNO B AwmKax. Moa aedcTBruem
. TENna yrnepoA NPOHWKan B Hapy>Hblie CNOW >Kenesa u COBAVHANCA C
Hum. Takum 06pa3om, Ha NOBEPXHOCTH XenesHoro usaenua obpaso-
BbiBanack crtansHan ‘kKopouka’’, Yem 60nblue BpeMeHU ALUKKA Haxo-
AWNKUCL B NeYn, Tem Ha 6onbluyio rny6uHyY NpOHWKan yrnepoa B xe-
neso, TeM TONWE CTaHOBMNacL “kopouka’”, LiemeHTaumio WMPOKO
NPUMEHANU NPY M3rOTOBNEHUM PEXYLUMX U PYBALLUX MHCTPYMEHTOB.
BensruiiCKue 1M aHrnMAcKue Metannyprv npeanoXunu uemeHTn-
poOBaTh He roTOBbIe M3AENWA, @ TONLKO 4YTO BbINNaBNEHHOE KPU4YHOE
weneso. Kpuuy yknagsisanu B 60nbLoi XenesHbiil AWK, 3ackinanu
TON4YeHbIM yrnem u npu temnepatype 8 1000 rpagycos nporpesanu
(tomunn) B TeueHue. . . Hesenn. Kpome TOro, N0 NpUMepy ApeBHUX
MacTepoB, B MeTann 6pocanu pasnuuHbie “cneunn’’ — o6pesku Koxu,
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KPOBAHYIO COMb, YrneKucnoii 6apuit u Tomy noaobHoe, Bee ath Be-
wecTea coaepxxanu B cebe nervpylowve anemMeHTbl. B pesynbrare
yrnepoag AeACTBUTENBHO '‘NMPOHM3bLIBAN'' MeTann HacKBO3b W B
ALUMKE OKa3bIBANICA CNUTOK XOpOLWel Kpenkow cranu. Ho moxHo
npeacTaBuTh cebe, CKONLKO TONNMBA YXOAWNO Ha 3Ty onepauvio! W3-
rOTOBNEHHLIW M3 TAKOW CTanu MHCTPYMEHT He HYXXAANCA B 4acToM 3a-
TOYKE U HOBOM HayrnepoXKuBaHuu, KaK 310 NPOUCXOAUNO NPU OAHOW
NOBEPXHOCTHOW LeMeHTaUMuu, rae cTanbHol cnoi GbICTPO cTauMBancA
B pabore.

OaHako npeanoXeHHbI cnNocob uemeHTauuuM UMen U cepbesHble
HEAOCTaTKK, TNaBHbIM M3 KOTOPbIX GbiN0 HepaBHOMEPHOE Hayr nepo-
wuBaHue metanna. Ckasanock TO e camoe OTCYTCTBME CPpeaCcTB KOH-
TPONA U He3HaHWe OCHOBHLIX NPoUeccoB, NPOMCXOL4ALLKUX B MeTanne,
C KOTOPBLIM CTONKHYNUChL eule Npu pulleBalnm YyryHa. LilemenTtHan
CTanb 3a4acTylo OKa3biBanach TO CAULWIKOM TBEPAOA CHapY»XXu U MAr-
KOW BHYTPM, TO, Ha060pPOT, MATKO CBEPXY U TBEPAOW B cepeauHe. A
M3 TaKOMW CTanu ye Henb3A GbINO cAenaTh XOPOLWA MHCTPYMEHT,
Kpome TOro, uemeHTHaR ctanb He roawnach ANA NUTbA: CAUWIKOM
BA3KaA, OHa NNOXO0 3anonHAna nuteiHelie opmel. Moatomy meran-
Nypru 1 MawMHOCTPOUTENU, BbIHYXAEHHbIE MONL30BATLCA 3TOW
CTanbi, He NEepecTaBanu >KanoBaTbCA Ha ee HU3KWe MexaHuyeckKue
CBOWCTBA.

MonoeHue He MeHANOCL A0 Tex nop, noka B 1735 roay wed-
hunackuin yacoBow mactep BeHpxamuH [eHTCMaH He mpuayman,
KaK YNyYWWUTb UEMEHTHYIO CTanb. 3aHATLCA BMNNOTHYIO MeTannypru-
el eMy NpULLNOCKE MOCMNe TOro, Kak OH ybeauncA, 4TO TOHKWe Yaco-
Bble MPYXWHbI, U3rOTOBMNEHHbIE U3 LEMEHTHON cTanu, HUKYAa He ro-
AATCA. lMocne NATUNETHUX 3IKCNEePUMEHTOB 4YacOBLUWMK caenan 10, A0
yero 6onee cTa NeT He MOrNU AOAYMATLCA CMNELUannUCTLI-MeTannypri.
OH 3aHOBO NepennaBuil CTanb B repMeTUYecKW 3aKynopeHHOM Turne,
Ao6GaBun Tyaa yronb M TONYEHOE CTeKNo, KOTOPOe Urpano 3aeck ponb
cobupaTenA BpeaHsIX NMpuUmMecei, TO ecTb wnakoobpasosatens. Cam
Toro He Began, [eHTCMaH caenan NpPOCTYIO Bellb: pacnnasve U nepe-
MeLlaB UEMEHTHYIO CTank, OH PaBHOMEPHO pacnpeaenvn B Heil yrne-
poa, a 3TO cpasy yny4wwuno cBoicTBa meTtanna. JKcnepuMeHTUpyA
panble, MeHTcmaH y6eauncA, 4TO BBOAA B pacnnas Kyco4yku rpacu-
Ta, YyryHa Wnu >kenesa, MOXXHO NONY4YWUTh CTaNb Pa3HOA TBEPAOCTM.
Ham ceroaHa 3TO BnonHe NOHATHO: ene3o Kak bsi “‘pa3baBnrer’”
CTanb, CHWKaeT o6LLuA NPOLEHT yrnepoAa — MeTann AenaeTcA MArye;
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YYryH, HaobopoT, yBenMuuBaeT KOMMUYECTBO yrnepoga — crane cra-
HoBuTCA TBepxke. Ho Beab MeHTCMaH-TO U NOHATMA He UMen O MeTan-
noseaeHwn (TaKol Hayku TOrga npocto ewe He CyllecTBoBano) .
Kak v ero npeawecteeHHuKu, oH PYKOBOACTBOBanNcA Bce TeM »Ke Me-
ToAOM Npob u owunbok,

Bnpoyem wuHorpa (oueHs pegko!) Npobbl poXKpanu OTKPbLITUA.
Tak 6bin0 1 Ha 3TOT pas. YacoBwmk U3 Wedhdmnaa onbiTHeIM NyTem
OTKPbIN BO3MOXHOCTL NONYYaTh METANN C 3apaHee 3aaaHHbIMK Mexa-
HUYECKUMM CBOMCTBAMM B 3aBUCMMOCTY OT Ha3HaYeHUA Tex n3genvn,
KOTOpble COBUPanUCL U3roToBNATL. AT 6bina Gonbwas nobeaa me-
Tannypruu.

Ho lenTemaH nowen ewe aanswe. OH 3ajan ecTecTBeHHbINA BoOr-
POC: TaK nn y)x 06A3aTeNbHO CHaYana UeMeHTUPOBaTh »Keneso, a 3a-
TeM pacnnasnATe ero M perynupoBate TBePAOCTb, BBOAA COOTBETCT-
Bylowue ao6aeku? He npowe nu pacnnasute B Tenne NPAMO KpWy-
Hoe Xeneso v NOTom, 406aBNAA YyryH, NONy4YaTs HYXXHYI0 TBEpAOCThL?
leHTCMaH, KaKk W HUKTO B TO BpemA, He nopospesan, 410 npepnaraer
PerynupoBsartb KOMM4YeCTBO yrnepoAa, KOTOPOE U OnpeaenAeT Mexa-
Huyeckue cBolcTea ctanu. OH npocro nonpo6oean, u y Hero cpasy
BCe NONVYMNOCK. Y AMBUTENLHO BE3y4Mil BbIN YenogeK : fpen owyneio,
abconTHO He 3HaA CYTHU MPOMUCXOAAWMX B MeTanne npoueccos, 1
Ka)KAbliA pas HaXOAUN eAWHCTBEHHO NPaBUILHOE PeLeHwe.

Ho noseonsTe, cnpocute Bbi, a yem, co6cTBeHHO, cnoco6 MeHTcMa-
Ha oTnn4aeTcA OT (puweBaHUA? W TyT, U Tam nepennaenAeTcA yxe
MONyYeHHLIW MeTann, TONbKO B OAHOM CIiy4ae OT Hero OTHUMAETCA
Yriepoa, a B Apyrom, Hao6opor, sBoanTcA. Bonee Toro, Beas v noc-
ne hpuweBaHUA 0bpasyloLLeecn Xeneso NPUXOAUNIOCL MOYTH TaK e
Hayrnepoxusate. [louemy xe A0 3T0ro He goaymanucs INAUOT u
apyrve? OTBsera Ha 3TOT BONPOC HeT. BepHee, €CTb CTEPEOTUNHBIN OT-
BET, KOTOPLIA WCTOPUA TEXHUKN HEOAHOKPATHO AaeT Ha NOAOGHLIE
BOMPOCHI: MHEPUMA MbilwneHuA. AR NO CTONam cTapbiX macTepos,’
OnAMOT 1 ero COPaTHUKK He CMOrnW nepeLuarHyTs yepes nopor npwm-
Bbl4YHbIX MPEACTaBNeHW W He pacnnaBWnM MeTann Mocne LemeHTH-
POBaHWA. 3Ta K& MHEPUMA MbILLNEHMA He NO3BONUNa MeTannypram
B TeueHue Gonee cTa net ucnpaeBute ownbky Annuota. Tonbko MeHT-
CMaH, 4acOBLUMK Aanekui OT mMeTannypruv U cBoGOAHbIA OT Tpaau-
UM, CYMen BblATWA Ha NPaBWUABHLIA NYTb.

370 NPOUCXOAMT CNNOWbL U PAAOM M B HaWwW AHK. NULWbL YenoBeK
CO CBOGOAHLIM PAacKOBaHHbIM MbILLNIEHUEM MOXKET M306PECTH 4TO-
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TO HOBOE, OpuruvHanpbHoe. Hepapom HexKOTOpbie 3anagHbie UpMsI
6epyT ceityac k cebe Ha paboTy cneuuanueTos COBCEM U3 APYTUX 06-
nacteii. W, npeacTaBbTe, HEPEAKO 3TO NPUBOAUT K KPYMHLIM OTKPbI-
TUAM.

Ho Bepremca Kk MeHTcmaHy. CBOM ONbIThI OH Aepyan B TwaTenb-
HOM cexkpeTe. OAHaKO cNyXu O TOM, Y4TO 4acOBLMK M306pen KakKyio-
TO HeOBbIKHOBEHHYIO CTanb, KOTOPaA M KYeTCA OT/IMYHO, U OTNuUBa-
eTCA BenuKonenHo, pacnpocrtpanunuce no Bcemy lWeddmngy. MHo-
XecTBO NMGOoNLITHLIX TONNUNOCHL ¥ NAOTHO 3aKPbITLIX BOPOT MacTep-
CKOMI, HO HeNpUBETNIUBLIK XO3AWH BCEX THan npoys. M BOT ogHamab!
B ABepu nocty4an Huwmin. Hy kKomy M3 yeaxawouwux ceba nopen xo-
YeTcA NpocnbiTh ckpAroi? Ckpena cepaue, MeHTCMaH BNycTUN HU-
Liero B MacTepcKylo, a cam Moluen K BUCEBLUEMY Ha rBO3AMKE Clop-
TYKY 3a meaAkamu. Ho. . . kak pas B 370 BpeMA B TUrne "‘nocnesana’’
ouepefHan nopuuA cranu, u MeHTcmad 3abbin 060 Bcem. OnomHunca
OH TONbKO NOA Beuep, KOrga obHapPYXWM, YTO HULLMIA CUAUT B yron-
Ke ¥ BHUMaTenbLHO Habnogaer 3a BceMu ero aelcTBUAMM,

— Kak! Tbi ewe 3gecs? Ha, nonyun u nposanueaii!

Korpa NeHTcman o6epHyncA, NPOTArMBaA MeARKK, HULLLErO 1 cnep,
NpoCThINn.
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310 6bIN OAWMH M3 NEpBbIX 3apPerMcTPUPOBAHHBIX Cry4Yaes Npo-
MbILWNEHHOr 0 WNKuoHaXxa, Mo Noa NOXMOTbLAMW HULLLEro CKpbIBanca
weddunackuin xxenezozasoayuk Camyans YopkHep.

Bckope Benep 3a Tem MeHTcMaH OKOHYaTensHO Bpocun Yacosoe
pemecno u 8 1740 roay nocTpoun nepesiii B MUPE CTanenuTenHblit
3aBOA, rAe U3rOTOBNAN BCEBO3MOXHbIE CTanbHbIe U3AENUA U UHCTPY-
MEHTbI, OTAMYaloWmecA ocoboin npoyHocTeto. MpaBaa, KpynHeIX 13-
aenuid MeHTCMaH Aenatk He MOr: ero TUrnW AaBanu OYeHb HebGoNbLIOE
KONUYECTBO CTanu, KOTOPOro Ha KPynHbie U34eNuA NPOCTO He XBaTu-
no 6b1. Ho Beib MOXHO BbINO caenarte OYeHb NPOCTO: BbINWUTL B hop-
MY ANA OTAUMBKW KPYNHOro U3NennA COAEpXUMOE HECKONBKUX TUr-
nei. YBbl, A0 3TOro NpeanpuMUMYMBLIA 3KCNEPUMEHTAToOp He A0aY-
manca. JTo caenanu cneuuanucTel upmel Kpynna, Kotopaa 3Hauu-
TeNbHO NosaHee Kynuna nateHT MeHTcmaHa. :

Pa6ote wedipnnackoro yacoBuwmKa NOKasanum, YTo crank MOXKET
TaK e XOpOoLwO 3anoNHATL NUTEeNHYI0 HopMy, Kak U 4yyryH. 310
OTKPbIBaNo nepes MalIMHOCTPOUTENAMU OrPOMHbIE BO3MOXKHOCTH.
Oeno 6b1n0 32 ManbiM: He XBaTano CTanwu. Motpe6HocTH pa3BuBato-
werocA obwecTsa faneko ornepe)anu CKPOMHbIE BO3MOXHOCTH
TOrpawHern merannyprum, Moatomy u3 crand W3roTOBARNW TONLKO
CamMbje OTBETCTBeHHbIe AeTanu CTaHKOB, MalLuWH, COOPYXXEHUN,

A 13 4ero e fienany HeoTBETCTBEHHbIe AeTanu? CHavana us. . . ge-
pesa. Matepwana, usgaBHa W3BECTHOrO U NPeKPacHO OCBOEHHOro. U3
AepeBa M3roTOBNANM CTaHWHbLI MHOMUX CTaHKOB (Hanpumep, TKal-
KUX) , CTPOMTENBHELIE COOPYXKEHUA, PENbChi, MOCTbI M T.M. OYeBUAHO,
4TO ecnu noAobHble AepeBAHHLIE U3AENUA eLle rogunucs B NepBbii
NepuvoA pasBuTUA TEXHWKW, TO B AanbHeiLuem OHU TONbKO TOPMO3U-
N1 ee Nporpecc, NOCKONbKY GbINU HENPOYHLI, FPOMO3AKM, a rnaBHoe,
He MO3BONANM CO3AaBaTh HOBbIE, PauUMOHanbHbie hOPMbI W3AENWiA,
[Heno B Tom, 4TO AepeBo ropa3sfo 6onee 'KOHCEPBaTUBHLIN MaTepuan,
yem metann. BosmoxxHOCTM Aenats U3 aepeBa pasnuuHble WU3AenuA
CNOXHOW hopmbl BeCbMa orpaHu4eHbl. BenomHuTe 06bIKHOBEHHbINA
BOAONPOBOAHLIA TPOMHUK C KPaHOM, KOTOPbIN Nerko OTNMBaeTcA 13
noboro metanna, u NnonpobyiTe NPeACTaBUTL, KAKUX TPYAOB CTOMNO
6b! USroTOBUTL 3TY fleTanb M3 Aepesa. A Bellb TEXHUKE TpeboBanucb
ropasao 6onee cnoxHeie geranu.

CHavana gepeBo neiTanuce 3ameHuTs YyryHom. Ho oaHo peno or-
nuBate NpocTelilive NyLeYHsle AAPa U COBCEM APYroe — CNoXHble
uspenuA. YTobbl AeTanu M3 XpPynKoro YyryHa He paspyluanucs noa
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HarpysKoW, ux W3roTaBnvBanu O4YeHb MacCUMBHbLIMM, FPOMO3AKUMM,
Heyao6HeiMU. Kak u B cnyuae ¢ AepeBOM, 3TO OrpaHvYMBano u3ob-
PeratensCkKylo MeiCNb, He nNO3BONAMO NPUAYMbLIBaTL ANA HOBbIX
u3fenuii Haubonee NOAXOAAWME W KOMNAKTHbIE hopmbl. U Tem He
MEHee 4yryH npuxoauMnoce npumMeHATs. [epBbie meTannuyeckue
PenbCbi, NPONOXKeHHbIe B3aMeH fAepeBAHHbIX B 1767 roay mexay
KONAMMW 1 AOMEHHbLIMW NevaMu aHrnMAckoro ropoaa Koabpykaena,
6611 OTNUTLI U3 YyryHa. [0 3TUM penbcam NowWwaaK Be3nu Tenexky
€ pyaoit. B Poccum otey u ceiH YepenaHoeel, NOCTPOWB nepebiil B
MUpE NapoBO3, TaK)Ke MYCTUAKU ero NO 4YyryHHeiM penscam. B 1779
rofly B AHrnuu yepes peky CesepH 6bin NepeKuHyT NepBbii B MUpe
MEeTanMNYeCKnii MOCT, COCTaBNEHHBIW U3 YyTryHHLIX (hepm.

W Bce e He 4yryH, a UMeHHO cTank Bce 6onee cTaHOBMNAch Beay-
WMM maTepvanomM NPOMbLILWMEHHOCTU, B OrpoMHbIX KONM4YecTBax
TpeboBanace OHa ANA CO34BHWA COBEPLUEHHBbIX CTAHKOB, MALUWH,
MexaHu3moB, npubopoe, aetaneid. oA or roga Bo3pacTaBLuMi
AehUUMT CTanu CyulecTBEHHbIM O6pPa3’OM CAep>KUBAn TeXHUYECK Wit
nporpecc. lpo6nema nonyyeHwa cTanu U3 YyryHa BLIABUHYNAch Kak
rNaBHaA B Pa3BUTUM He TONLKO METanNypruv, HO U BCEN UMBMNU3a-
UK B Lenom,
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B 1780 roay aBoe Koabpykaensckux pabounx Tomac U [kopax
KpaHeaxu BbiABUHYNM WAEKD CO3AaHWA HOBOW Nevn ANA Nepennasku
yyryHa B cranb. [IpymMepHO B TO e BpemA C NoAoGHbIM Npeanoxe-
HMEM BLICTYNUN MacTep KappoHckux 3asopos B llotnanauu lMetp
OHbéH. [InA TOro 4toBbl YCKOPUTL Npouecc obesyrnepoxuBaHuA
yyryHa v caenats ero 6onee paBHomepHsim, 6pateA KpaHemxu nepe-
KOHCTPYyMpOBanu hpuweBanbHbiii rTOPH, NPUAYMaB OpPWriHanbHoe
YCTPOWCTBO — MEeperopoaKy, AeNALLYI0 rOpH Ha ABe 4acTu, JTa nepe-
ropoaKa Ha3biBaeTcA NNamMeHHbIM Noporom. B oaHy nonoswHy ropHa
3arpy»<anu YyyryH, a 8o BTOPYK — Yronb, KOTOPbIA 3aTeM NOMAXKUranu.
Mnama He Kacanock YyryHa, Ne)kaBLIero Ha CBoel NONoBKHE B Cneuu-
ansHOM yrny6neHuu — BaHHe. 3TO BbIFNAAENO NPUMEPHO TaK, Kak
ecnu Gbi NbITANUCL HarpeTh KacTPIonio C BOAOW, CTaBA €€ HEe Ha KOH-
¢hOpKYy C rasom, a pAAOM.

OpHako Gpatea KpaHefiXxku NpUMEHMNM B CBOEN neyw OAWH “tho-
Kyc'': Haj BaHHOW Obin BO3BEAEH KUPMW4YHLIA CBOA CNOXHOIO KYMo-
noobpasHoro ouyeptaHuA. "opAYMe rassl U3 TONOYHOr O NPOCTPAHCTBA
yhapAnuMcs B 3TOT CBOA, W TeNno OTpaxanock BHW3, pacnnaBnAf
yyryH. ®opma kynona 6eifia nopo6parHa Tako, 4Tobel TENNO paBHO-
MEpHO pacnpefenAnocs Haj BaHHOW. A ANA 3arpy3Ku 4yryHa v Bbl-
nycka roToBoW cTanu B CTeHe ropHa 6Gbino NpoAenaHo crneuvansHoe
OKHO. W ewe OAHO HOBLUECTBO NpUmMeHWUnu usobperatenn — AHO
BaHHbl (MHaye roBopA, NOA Me4M) OXNaxaanoch BOAOW, UMPKYNK-
poBaBLUel Mo cneunanbHbIM KaHanam B KUpNUYHOW Knaake.

HoByto neus Ha3Banu NyANWHrOBOW — OT aHrAMWCKOro rnarona
to pudd, yto o3HavaeT '‘nepemewmBats’’. 3TO MOTOMY, YTO YYryH
B BaHHe Heobxoaumo Gbino HenpepbIiBHO NepeMelunBate — TONbKO
TOrAa yrnepoa Bbiropan paBHOMepHO no Bcemy obvemy. Mepeme-
WMBaTh NPUXOAMNOCH BPYYHYHO C MOMOLIBIO 0COBOro KPHYK006-
Pa3HOro LwecTa, NONyYMBLIEro Ha3BaHue KMoWKU. MyAnUHroBuvK,
CTOA Y OTKPBLITOM Meuu, U3 KOTOPOW B NMLO eMy 61n cTpaluHbIid xap,
yacamv OpyAOBan TAXENEeHHOW KNIOWKOW. [LNA OKWUCNEHUA YyryHa
B NYANWHroBOW MeYn UCToNb30Banu He TONbKO KUCNOpOoA BO3AyXa,
HO ¥ KMAKUIA WnaK, 06pa30BLIBaBLUMICA B Npouecce Nnaesku (Beuwe-
CTBa,HaxOAUBLUMECA B LLNAKe,04eHb MHTEHCUBHO OTHUMAan#! yrnepoa) .
Moatomy nepemewMBaTh YyryH Hago Gbino O4eHb TLUATENLHO, YTOGLI
BCA Macca ero BCTynuna BO B3aumojencteue co wnakom. Mexay
TeM, N0 MEpe HaKOMNJEeHWA LWaKa CMech HayvMHana rycretb, CTaHo-
BUTLCA TecToobpasHoin. [MonpobyiTe NOXKOA nomewats rycroe
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TECTO, W Bbl MONYyYUTE O4YeHb OTAANEHHOE NpeAcTaBneHue o TOM, Ka-
KOE ycunive NPUXOAUNOCL 3aTPaynBaTh NYANVHIOBLMKY ANA BbINON-
HeHWA 3Toi onepauvn. A Beab B neun Haxoaunocs 250—300, uHoraa
v 500 kunorpammos meranna.

Kak 3to Hepeako BbiBaeT B Kanutanuctuyeckom mupe, Tomac u
Mxopmx KpaHegsku, noTpatuBluMe CBbile ABaALATVM NET Ha co3pa-
HWE NYANUHIrOBOW neyu, ymepnu B Ge3BecTHOCTW. A MHMMaA cnasa
nepBoOOTKpbIBaTENA pocTtanack 3aBoauvuky [eHpu Kopty. 3a Hum
ocdumumanbHo 6eina Npu3HaHa NPUBUNErUA Ha "‘0cOBeHHBbIA cnocob
NpUroToBNATL, CBapvBaTh W 06aenbiBaTe pasHbie COpPTa Xernesa u 06-
pabaTebiBaTh UX NOCPEACTBOM MalUMH W, KPOME TOro, Ha Mneys U apy-
rve ycTpoiicTea, K TOMY >e npucnocobneHusie”. B cespane 1784
ropa Kopty 6eina BeigaHa BTOpaA NpUBUNErvA — Ha “'BbITArUBaHue
B NIUCTbI, CBAPKY W BbIAENKY >Kene3a 1 CTanu B Mosockl, NNacTUHbI,
NpyTeA W WMHbIM OBpa3om, Nyuliero KavecTea, B GOnbLIUX KOnu4e-
cTBax, nocpeacteom Gonee ycnewHoOro npucnocobneHuA OrHA U
MawwH 4 c nonyveHuvem bBonbuwero kKonuuectea mertanna, Yem noc-
peacTBOM Kakoro-nubo ma cnoco6oB, A0 TOro BpemeHu GbiBLUMX B
ynortpe6neHunn’’,

Mpasaa, KopTty He nose3no. InA HanaXuBaHWA BhINyCKa MNyAnvH-
roBOro Kene3a oH 3aHAN AeHbrv Y KasHa4yeR BOBHHOr0 MUHUCTEPCTBA.
B 1789 ropay kasHadeit BHe3anHO ymep. M ToTyac KasHa Hanoxwna
PYKY Ha UMYLUECTBO NMOKOMHOro, TaK Kak 6biN0 NOA03peHUe, 4TO OH
pacTpatun KaseHHbie AeHbru. Ot Koprta notpebosanu HemeaneHHo
BepHyTbL ccyay. Bce ero wmyuwecTBo 6bin0 NpoAaHo ¢ MONOTKAa U
Aa)ke NaTeHT KoOHdMUcKoBaH. JTO NO3BONUNO METannypram BCEro
Mupa GecnpenATCTBEHHO COBEPLUEHCTBOBATL NYANMHIOBaHUe.

HecmoTpA Ha pAg HeaOCTaTKOB HOBOrO cnocoba NonyYeHna ctanu,
eMY CYX/AeHO Bbino Chirpath UCKMIOYUTENBHYIO POSb B MUPOBOW TeX-
Huke. Elle AOCTaTOMHO MPUMWTMBHAA U KpailHe HecOBeplUeHHan
NYANWHIrOBaA re4b TeM He MeHee Hecna B cebe Bce 3a4aTKu coBpe-
MEHHBLIX METannypruyeckux arperatoB — B Hell METann XMMHUYECKH
B3aMMOAENCTBOBaN U CO LUNTaKaMu, U C OrHeYNOPHLIMU MaTtepuanamu,
KOTOpPbIMW 061MUOBLIBAIOTCA CTEHKWU. BCce nocneaylowime KOHCTPYK-
UMM CTanennaBunbHbIX Me4Yerd BNNOTb A0 Hawwmx fAHeid paboTawT No
aTomy npuHuvny. He rosopa ye 0 TOM, 4TO NYANUHroBaHue NO3BO-
nuno nonyyate 60MbLLIOE KONMYECTBO MeTanna ANA pa3BUBaloLLerocA
MaLUMHOCTPOEHWUA, CaMa NYANWHIOBaA CTanbk ABWMACL, CAM MOXKHO
TaK Bbipa3uTLCA, OCHOBOW LeNoro pAAa yCOBepLUEHCTBOBaHWIA 1 HO-
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BOBBeeHUI KaK B METanNypruu, Tak v B MalWMHOCTPOBHMM. MNpexae
BCEro OorpomMHyr0 ponb ﬂyﬂﬂ“HrOBblH MeTann ceirpan s KOHCTPYK-
UMK NepBbIX NapoBbiX MawuH. Mbl ye yNOMUHanNM, 4To KpuYHoe
)KENneso He roAvnoCh ANA U3rOTOBNEHWA NapoBbIX KOTNOB, paboTae-
LWMX NPU BbICOKUX AaBneHUAX. KOTNel U3 NyAnUHrosoi ctany Takue
A3aBNeHWA BbiiepXKWBanu, 1 NapoBbie MawuHbl obpenwu Gyayuiee.

C 3toro MOMeHTa UMBMAM3aLMA BCTYNUNA B 3NOXY Napa,B 3noxy
NpOMbILWINeHHoro nepesopoTa. MapoBaA MalunHa Aana BO3MOXKHOCTh
4YenoBeKy W3roTOBUTE HOBblE NMPOW3BOAWTENbHbIE CTaHKU U MeXa-
HW3MBbI, MOCTPOUTL Bonee rny6okKe WaxTbi, CO3AaTe NapoOXOabl, Na-
poBO3bI U “‘CaMOABMKYLUME TENeXKKW'', KaK cHayana HassiBanu nep-
Bble aBTOMO6UNKM Ha naposoi TAre. OrpoMHyio ponk Naposas Maluu-
Ha cbirpana U B pasBUTUKW METannypruu, oco6eHHO AOMEHHOro Npo-
uecca, rae OHa Bbi3Bana NOANUHHY pesonwouuio. Ho 06 atom Mol
NoroBopumM YyTb no3gHee. A ceivac OTMETUM OAHY OCOBeHHOCTb,
cTaswyw onpenenalol.u.eﬁ B )KenesoaenarensHOM NPOU3BOACTBE.

Havyano npombiwneHHOro nepeBopoTa, O3HaMeHOBaHHOE W306-
peTeHWeM NapoBOro ABWratenA W NYANWHTOBaHWA, ABWNOCL pybGe-
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XHbIM 3Tanom u AnA metannyprun. OTHbIHE NPAMOe BOCCTaHOBNE-
Hue xenesa U3 pyAbl Gb1no Haponro 3abeiTo. B MeTannypruv BnacTHo
YKPENWUNCA BbICOKONPOM3BOAWTENbHbIV ABOWHOM Nepegen: us pyabl —
YYryH, U3 4yryHa — eneso. C 3Toro MomeHTa merannypruA Hayana
6biIcTPO 06peTaTh Te cambie, NPUBbLIYHLIE HAM opmsbI, KOTOpBIE Ha-
3bIBaIOT TENepPb KNacCUYecKumu.

METAINN MEHAET ®OPMY

. .. Crenka, npurubancs, Buiwen u3 3eMITAHKMY, BbIPLITON HA CKOHE
ropsl. Kpaewek conHua seicyHynca us pacnagka MeXxay ABYMA Bep-
WwuHamK. [laneko BHW3y pacKuHynack peka Benan, okaiimnexHan
3anueHbIMM nyramu. BorareWwan, 6narogatHan semns. Ho yxe He
PacKuabIBaeT 3Aech 1OPThI BOMLHbIA Gawkup, He Guet 3BepA, He TA-
HeT ceTAMU pbiby. B 1752 rogy aBa cumbupckmnx NPOMbILINEHHUKE —
Mean Bopucos cbiH Teepabiwes aa MeaH CemeHOB ChiH MAcHuMKOB,
noanovs 6aWKWPCKOro crapwuHy, npuobpenu 300 Teicay AECATUH
""necos, rop v pek” 3a 300 py6neit accurHaumMamMy. A cnycta 10 ner
Benyio nepepesana ay6oBam nnoTMHa W PAAOM 3ambIMMNG nepean
AOMHMUA.

Crenka 3ayepnHyn ropcTs BOAbl U3 BPLITON B 3emmio Kafywku,
NAecHyn B NULO W 3aTOPOMNUACA BHU3 MO Y3KOM TPONMHKE, NepeKnu-
KaACb Ha XOAY ¢ ApyrumMu paboTHbiMu. C HaTyroi pacnaxHyn noko-
CMBLUYIOCA, 3aByXLYl0 ABeps BOMOYUNLHON M36kI, U B HO3ApU yAa-
PWUN NPUBBLIYHLIA TRXKENbIA 3anax. Mocpean U36b 3aropaxusana u
6e3 TOro KPOXOTHOE OKOHUe BPLITAA B 3eMNAHON fon OrpomHasn
4YryHHaA 4OCKa, B KOTOPOit NPOBMTO BbINO MHOXECTEO OTBEPCTHIA —
OT KpynHoro (Kynak Bneset) A0 COBCEM KPOXOTHOrO, He TONLWe
LUBEWHON Wrnbl. 3a AOCKON C 3aKONYEHHOrO NOTONKA CBeLIVBANMC
ABE BEPEBKW C NEPEBAHHLIM CHAEHbEM — Kauenu. MoapyuHbiil yke
KOMOWWNCA B Yriy Y ropHa, opyAoBan CKpUny4yumu mexamu. Ton-
CTble, 3a0CTPEHHLIE C OAHOrO KOHUA >Xene3Hble GpycKu MeaneHHo
Hanueannck BUWHEBbIM UBeTOM. CTenka HaTAHYN pykaBwubi, B3AN
ANVHHBIE TAXKENbIE KNEWM, cen Ha Kauenu.

Ox, Henerok Tpya Bonouunsimkal C Toi CTOPOHbLI AOCKUW NOAPYY-
HbIA NPOCOBLIBAET B camoe GONbLIOE OTBEPCTHE 330CTPEHHBIN KOHel,
6pycka. Bonounnbiumk 3axmumaeT ero Knewam, ynupaeTcA HOramwu
B AOCKY, OTbe3X@eT Hasaa Ha kayenAx. Co CKpUnom TaHeTcA metann
epe3 OTBEepCTHe, APOXWT TOMCTAA YYryHHaA AOCKa, APOXAT >KUMbI
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NOA KONeHAMK. 3aTeM Kayenu BO3BPALLAIOTCA B NPexHee NonoskeHue,
Gpycok nepexeaTeiBaeTCA Knewamu W Creayiowan ero YacTs Npoxo-
AuT yepe3 "ywko”. CraBmii TOHbLIE W ANUHHee GPYCOK CHOBA Har-
PeBaloT WU NPOTArMBAIOT Yepe3 OTBEPCTUE MeHbLUero auameTpa. U Tak
Pa3 3a pa3om, NOKa Ha Non KonbUamMu He NAXET NPOBONOKA.

ConHue nepesanuno 3a ropy, a Crenka Bce TAHyn 6pycok 3a
6pyCKOM, C TPYAOM PacnpAMAAA TPACYLUMECA OT YCTanocTW HOMW,
ene yaepXvBanA Knewy B oHemeBlMX pykax. OTAOXHyTs 6bl, rnoT-
HYTb CBE)Kero BO3AYyXa, A8 HeMb3A: YNPaBNAIOWMIA YBUAUT — 3ano-
pet. OuepeaHoit 6pycok NpocyHyn B “'yWKO' pacKaneHHslit KN0B,
Crenka HanOXun Knewm, ¢ yCMnuem oTbexan Ha Kavenax. U BAPYr
HOra AporHyna, cocKonb3Hyna ¢ nocku. MeiTaAck yaepxaTth paBHO-
Becue, BONOUYMNLLUMK BLIPOHUN KNewM, B3MaxHy N pyKamMu-u Kavenu
noHecnu ero Bnepea, NPAMO Ha pacKaneHHoe OCTPOe ano. . .

Tax TAHYnM npoeonoky 8 Genopeuxe aBa Beka Hasaa. Tak MHOro
BeKOB NoApAA TAHYNK ee Bo BceM Mupe. U 310 cuuTanocs B To BpemA
BeCbMma nporpeccuBHOi TexHonorueid, Ewe 8 IX—X Bekax nposono-
Ka U3roToBMANace OTKOBKOW Ha HakoBaneHAX. Ho Takum cnocobom
MHOr0 NPOBONOKW He caenaews. [la U KPYrnoi ee CYNTaTh MOXKHO
6b1M0 nuWwb @THOCUTENBHO. MO3TOMY Kak TONLKO pbilapM cranu
3aWwmwaTecA B 6010 KOMbYYrow, NOABUNOCL U BONOYeHue. OHO NO3-
BONANO BbipabaTbiBaTh MHOrO NPOBOMOKW XOPOLUe, NPaBUNLHOM
thopmbi.

Ecnu BbiI nonagete B My3eid, rae AEMOHCTPUPYETCA CTaPMHHOE BO-
opyxeHwe, To 06A3aTenbHO 06paTUTe BHUMAaHME Ha KOMbYYTY U KONb-
yaTbie naHumpu. VX MOXHO CPaBHWTb TOMBKO C NyYLIMMM 1OBENUP-
HbiMU u3genuamKn, Konbyyry COCTaBRANM M3 ThICAY ManeHbKux e-
Ne3HbIX KOmneu, Kaxaoe n3 KOoTopbiX Haao 6LIN0 nNpoaeTs B cocea-
Hee U 3aBapwuTh Ha crube. [InA atoro Buinu M3obpeTteHs! cneunansHbie
WHCTPYMEHTbI — Nnockorybuel, Kpyrnory6usi, 10BeNMPHLIA NUHLET
u apyrue. Ewe 6onbwiue Tpya v TepneHwe tpeGoBanuck Npu uUaro-
TOBMEHUW KOMNLYATLIX NaHumpen. MoO3TOMY M CTOWNKM OHK Ype3BbIYalA-
HO poporo. 3a oAvH Takoi naHuups Kopons ®ununn I 3annatun
HiopeHGeprckomy mactepy [esepuio KonbmaHy AeBATL TbICAY Ma-
pok. Heckonbko aepeBeHs MOXHO 66110 KYNUTL 3a 3TV AEHbI .

OaHako py4HOe BONOYeHWe AOBOMLHO CKOPO 06HApYXWNO CBOM
HepocTaTku. OHO 6bINO ManNoONPOU3BOAWTENBHO, K TOMY e NPOBO-
noka 4acto psanachk, W60 BPYYHYI0 TPYAHO AOCTUrHYTL Heobxoau-
MOl PaBHOMEPHOCTU B NPOTAXKE. Tak 4TO NpUMeHeHWe BOOAHOrO
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Muxann BacunbeBuy
JNomoxocos

1711 — 1765

buozpadhua JlomoHocosa cTonb e Heo- /
6bryHa, cKone U JuanasoH €20 TeopYec-
kol QearensHocTu. B 19 ner ¢ Gepezoe
Eenozo mopA npuwen OH newkom &
Mockey 3a 3HaHuAamu, 8 28 — 0H ace
ewje crydent, a 8 33 — unen Pocculickou
Axademuu HayK.

TpydHo npedcrasuts cebe u ¢ AocTaToOYHOU NONHOTOU OnpedenuTs
3Havernue [TomoHocoea e ucTopuu pycckol Hayku u Kynetypsl. Ez2o
HEOBbIKHOBEHHbBIE CNOCOBHOCTU U yOUBUTENbHAR 3IHYUKAONEOUYHOCTL
3HaHull nopaxanu daxe coepemenHuKo8. MywKuH Hassan ezo “nepesim
Hawum yHugepcurerom”. B paborax JTomoHocoaa nonyyunu oceeujeHue
80NPOCHI, OTHOCAWUECA NOYTU KO 8CEM OTPACIIAM COBPEMEHHOZ0 eMy
ECTECTE03HAHUA, 20pHO20 dena u meranaypauu, unonozuu, ucTopuu,
nureparypsi. Ocoboe sHaveHue umeor e2o paboTs! N0 Pu3UKe U XuMUU.
B wvactHoctu, JlomoHocoe o060CHOB8aN 3aKOH COXpaHeHUA sewecrea u
O8UNEHUA.

B 1742 200y Jlomorocoe Havan uccnedoearua & obracru merannyp-
2uu u 2opHoz2o Odena. OH nposodun aHanussl coned, pyd u opyaux no-
pod. HanucaHnaa um pabora “‘[lepesie OcHOSaHUA MeTannypauu unu
PyOHbIX 0en’ Aguiacs 3ameyartenbHbiM Nocobuem OnA MHO2UX NoKone-
HUl pyccKux 20pHAKO8 u metannypzos. B atom tpyde [lomorocoe
8CKPBIN CYUWHOCTb U U3NOMUIT NPUHYUNUansHble OCHO8bI MeTodos,
NPaK TUYECKU NPUMEHAEMbIX 6 20pHOM dene u meTannypauu. VMl He Tonb-
KO U3N0XUS, HO U 8b108UHYN Yensld PAO OpUUHANbHbIX NPednoxeHud.
ITomorocoe npudasan 6onbuwioe 20cy0apcTEEHHOE 3HAYeHUe NPoU38oa-
crey e Poccuu meranna, cYuTan €20 OCHO80U 3KOHOMUYECKO20 MOZy-
wWecrsa u He388UCUMOCTU CTPaHbI.




Koneca MNPAMO-TaKW HanpawusBanock B
nposono4yHom npoussoactee. Kak, cober-
BEHHO, U BO MHOIMX APYrMX OTpacnAx
MeTannyprum, Hanpumep B NpoKarke.

Oo XV Beka merannypru Boobue He
3HanW npoKartHoro gena. 'YHuBepcanbHbl-
My’ opyanAmK 0b6paboTkn metanna Gbinu
MOAOT W HakoBanbHA. JlucToBoW meTtann
OTKOBbIBaNM BPYYHYIO, TaK e KakK U u3-
aenvA nobown apyroi dopmel. ATOT cno-
cob wmen aBa rnaBHbiX HepocTtaTka. Bo-
nepBbiX, OH ObIN ManoNpPou3BOAUTENEH.
Hy MHOro nv MOXHO OTKOBaTb MeTanna
PyuHOi KyBanpoi? A BO-BTOpbIX, Mexa-
HUYECKME KavyecTBa uafaenuA Bobinu Kpan-
He HepaBHOMepHbi. Kaxgomy aAcHO, 4TO
yeM cCunbHee MeTann MpPoOKOoBaH, 4em
Gonbwe oH "‘cxxkat”’ noA yaapamu, Tem
u3genve M3 Hero npouyHee. Ho Beaws He-
BO3MOXHO 6bin0 notpeboBate, 4TO6LI
monotoboey HaHOCMN BCe BpPeMA OAW-
HakoBbie ypaapbl. Kakoe-to BpemMA OH
6N CUNbHO, 3aTeM Ha4yMHan ycTaBaTh WU
yAapel Aenanuce Bce cnabee w cnabee.
BoT u nonyvanocb, YTO B OAHOM MeCTe
usgenve 6GbINO NpoYHee, Yem B APYrom.
Kpome ToOro, pyuYHan KoBKa Boob6Le
He Morna paate TBepaoe xeneso. Huka-
KOW Cunay-Ky3Hew, He MOr HaHOCWTb
Takve yaapbl, 4TO6bI OHM AOCTaTOYHO
nnoTtHo cxumanu metann. lMokyaa nio-
AW OTKOBbIBanW HeGonbliue MeTanmnm-
YeCKWe W3AeNuA — HAKOHEYHUKWU KO-
NMWA W CTpen, Meyu, lneMsl — € 3ITUM
ewe MoOxHO 6bino muputecA. Ho c
NoABNEeHMEeM KPpYMHbIX MOKOBOK — ue-
nu, AKOPA, NONOCOBOE >eneso — npo-
6nema mMexaHMYecKoro monora npuob-
pena nepBOCTENeHHOoe 3HaueHue.



MpumeuaTensHO, YTO WA MEXAHWMYECKOro MONOTa BnepBsbie BbiC-
Kasan 3amevaTenbHbii MexaHuk apesHocTu [epoH AnekcaHapwid-
cKkuii. B cBoem counHeHun 06 ucKyccTBe M3roTOBNATL aBTOMaThI”
OH ONUCLIBaET MExaHW3m, NPW NOMOLIM KOTOPOro ABUraeTcA pyka
MapuoOHeTKHK, U3obpaxaiower 6ora Ky3sHeyHoro uckyccrea lecdecra.
OpHako B anoxy MepoHa TaKoW MexaHU3M He NONy4YUn TEXHUYECKOro
NPUMEHEHWA, KaK M MHOTrUe apyrue n3obpeTeHnA 3TOro 3amevarens-
HOro MexaHuka (Hanpumep, napoean Typ6uHa) .

MexaHuyeckue mMonoTel NOABNAKTCA ToNbKO B X1V Beke. Ux Ha-
3bIBaNM XBOCTOBLIMUW: 3TO GbLINM 0BbIYHBLIE MOMOTLI C PYKOATKOW,
KOTOpaA Topuana, Kak xBocT. [locpeACTBOM pbiYaXKHOW Nepefayum .
PYKOATKa COEAWHANACL C BOAAHLIM KONECOM, TaK X KaK C HUM
COEAUHANWUCL BO3AYXOAYBHbIe Mexu neyei. He HyxHO GbiTe Gonb-
WWM CNEeUUanicToM B TEXHWKE, YTODOblI MOHATL, HACKONBKO CNOXXHA
u HeynobGHa TakanA -KOHCTpPykuuA. [opaspo npowe 6wino caenartb
monot 6e3 pyKOATKM, C oaHUM OOWKOM, Ha mMaHep COBpPEeMEHHbIX.
Ho. . . cpaborana uHepuvA MbiluneHuA. CpeaHeBeKOBbIE Ky3Helbl
NOLWNM Ha YCNOXXHEHUE KOHCTPYKLUUWU, NOTOMY YTO HE MOrnu npea-
cTaBuTh cebe monota 6e3 pyKOATKM.

[nA cBOEro BpemMeHW XBOCTOBLIE MOJOTLI C BOAAHLIM NPUBOAOM
6bin  noucTUHe 3noxanbHbiM u3obpereHuem. OHW npoussenw,




noXkanyi, He MeHbLUYy pesonouuio B obpaboTke metanna, 4em BO-
AAHOE KONeco B camoi mMeTannyprum. [loCTatoMHO CKa3aTb, YTO, Ha-
PAAY C MOLHbIMK BO3AYXOAYBKAamMW, NOABMNEHME B MeTannypruu
MexaHW4ecKux MonoToB Bbino 06A3aTeNbHLIM YCNOBUEM LLUUPOKOFO
pacnpocTpaHeHuA 6onblweobbeMHbBIX WU BbICOKONPOU3BOAUTENbHBIX
NOMeHHbIX neyei. Beab nonyyaembie B HUX MacCOBble KYCKW Kpwy-
HOrO Xenesa y»ke HeBO3MOXXHO 6b1N0 NPOKOBLIBaTL BPyYHY0. [AnA no-
NYYeHUA METannmM4yecKoro JfIUCTa U3 KPWUbl, CKaXKxem, BECOM BCero B
30—35 kunorpammoe monotoboey gomkeH 6bin HanpAXXeHHO pabo-
tath 12—15 vacoB. A nonpobyiiTe-Ka CTONbKO BpeMeHW NomaxaTb
orpoMHOi kysanpoi! C noABneHWeM e MexaHUWYecKoro monoTa
ANA BbLINONHEHWA NOAOGHON paboTel y)xe He TpeGOBaNOCh TAKUX YCU-
nWiA, pa u 3aHMmana oHa Bcero4—6vacoB, BKNOYaA BpeMA Ha paso-
rpee metanna. PassuBan Gonbliyid yAapHyio cuny, MOMOThbI NO3BO-
NANU NONyYaTh MeTann ropasao 6onblweit NPOYHOCTH, Yem B PYYHOWN
Ky3Huue. XBOCTOBOW MONOT, NPUMEHABLUMICA ANA OTKOBKW NONO-
COBOro MeTanna Ha OAHOM W3 LWBEACKUX 3aBOAOB, Umen 6oek BecoM
okono 80 kunorpammos 1 aenan 120 yaapoe B MuHyTY. PasymeercAa,
HUKaKomy monotoboiuy nopobHoe Gbino He noa cuny.

Ho ckopo cTano o4eBMAHLIM, YTO U XBOCTOBOW MONOT He obecne-
yMBaeT HeoHX0AWMON OAHOPOAHOCTHU MexXaHUYeCKUxX CBOMCTB No Bce-
My 06BbeMy HeKOTopbIX U3aennii (Hanpumep, NOKOBOK BONbLUOK ANK-
Hbl — NOMOCOBOro enesa u 1.n.) . Beab MmeTannuyeckyo nonocy noa
yaap 6oika pabounii nogeuran BpyyHyr. M obasarensHo no kaKkomy-
TO MecTy MonoT 6un 6onblie, 4em No Apyromy. 3Ha4yuT, B 3TOM Mec-
Te metann 6bin Kpenye. TpeboBanock HaWTWU NPUHLMUMMANBHO HOBbINA
crnocob6 MexaHuyeckoi 06paboTKu MeTanna, KOTopslii faBan 6bl ab-
COMNOTHO OAMHAKOBOE AaBNeHWe No BCew NNOCKOCTHU U3AenuA.

Bam, HECOMHEHHO, NPUXOAMNOCL BUAETb, KaK XO3AWKMW KPYrnoi
CKankoW pacKaTbIBalT KOM Tecta Ha ctone, lMocTeneHHo TecTo Aena-
€TCA BCE TOHbLUE W TOHbLUE, 3aTO 3aHWMaeT Bce GONbLIYIO NNOLWAAL.
Tenepb NpeacTaBbLTE, YTO BMECTO TecTa Bbl MMeeTe AeNo C packaneH-
HbIM METaNnNoOM, a BMECTO CKanku U NoBepxHOCTW CTOna y Bac aBa
KPYrneiX BpawawowuxcA Banka. Mertann nponyckaoT mexay Ban-
KamMu OAWH pas, ApYrow, TpeTwii, . . Bce TOHbLIE M TOHbLUE CTAHOBUT-
CA METannuyeckKasa Nonoca, BCE CWNbHee OHa BbiTArMBaeTcA. U uto
camoe rnasHOe, YNpPOYHAETCA PaBHOMEPHO MO Bceild anvHe. Tako#
npouecc 06paboTKK mMeTanna Ha3bIBaeTCA NPoKaTkoi. A aBa Banka —
3TO U €CTb NPOKATHLIW CTaH.
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Wctopua He aoHecna A0 Hac umeHW u3obpetaTenA nepBoro npo-
KaTHOro ctaHa. M3BecTHO nWWb, YTO arperat Takoro HasHayeHuA
noAasuncA B HiopeHbepre u NPUBOAUNCA B ABWKEHWE BPYYHYIO.
MoaTtomy 1 NpeaHa3Ha4YancA OH CHaYana UCKN4YUTeNbHO ANA MAMKKUX
METannoB, TaKUX KakK UMHK unu cBuHed. Jlwb ABa C NMWHMM BeKa
CNYCTA HALWMUCL YMENblibl, COEAMHWUBLUWE NPOKaTHbLIE BaNKKU C BOAA-
HbIM KOnecom. 310 npousowno y Hac B Poccuu, Ha Q4AHOM U3 ypans-
ckux 3asopoe [lemuposa. Pycckue macrepa cO34anu 3HaYUUTENbHO
6onee coseplueHHY0, Yem Ha 3anage, KOHCTPYKUMIO “‘AaBUNLHOTO
yCTPOWCTBA'', NO3BONABLUErO MONMY4YaTh NUCTOBOE XKENeso C paBHO-
MEPHBIMU MEXaHWYEeCKUMU CBOWCTBAMM.

OpHako ¥ XBOCTOBbIE MONOTbI, U NPOKAaTHbIE CTaHbl C NPUBOAOM
OT BOAAHOroO Koneca 6binv¥ ADBONBHO MAanNOMOLWHLIMW MEXaHU3ma -
MU. B ycnoBuMAX pasBuBalOLLEACA KPYNHOW MPOMBILLNEHHOCTH 3TO
3aMeTHbIM 0Bpasom TOPMO3WNO TeXHWMYeCKWW nporpecc. B Havane
COPOKOBbIX FOAOB MNPOLWAOro CTONETUA B AHrnNuM COOPYXancA nep-
BbIW KEnesHblW TPaHCOKeaHCKWW napoxod “"Benukobputanua’. Mpwu
3TOM CTPOUTENU CTONKHYNKUCL C OCTpenwen nNpobnemon oTCyTCTBUA
AOCTaTOMHO NpoyYHOro meranna. "'A npuwen K Takomy ybexxaeHuo,—
nucan pykosoautens pabor uHkeHep ®pavcuc Memdpu usobpera-
Tenw naposoro monotva kemcy Hecmuty, — 4TO BO Beeid AHrnuu
HEeBO3MOXXHO HaTWU AOCTATOYHO CUNBHOrO MOMOTA AIA BbIKOBbLIBaHWUA
rpe6HOro Bana u ApPYrux 4YacTtei MawiMH, HY@HBIX ANA “Benukobpu-
TaHun'"'. Kak mHe GeiTe? Y10 Bbl MHe nocoseTyete caenatb? BbiTe
MOXKET, OTNMTb 3TOT Ban U3 yyryHa?"’.

MepBbI MOWHBLIA NPOKaTHLIA CTaH BbiN NPUMEHEH YXXEe YNOMM-
HaswumcA Hamu Koptom B Havane XTX Beka W NpUBOAUNCA B ABU-
eHue naposbiMm aBuratenem. CtaH umen rnagkue Bankuv v 6bin
npeaHasHaveH AnA 06xaTuA Gonbwux MeTannuueckux 6onBaHok, us
KOTOPbLIX NOTOM OTKOBbIBanW KpynHbie AeTanu. 3aTem 3TOT arperar
npucnocobunu U AnNA packaTtbiBaHWA GONBAHOK B NUCTOBOE KEneso.
MpenmyluecTea ero nepes BOAAHBIM MONOTOM Bbinn OYeBMAHLI: 33
TO BpemA, YTO MONOT OTKOBLIBaJ OAHY TOHHY )Kenesa, CTaH NpokKa-
TbiBan 15 TOHH.

OyeHb CKOPO MAaWMHOCTPOUTENAM MNOHAAOBWACA U TaK Ha3biBae-
MblIiA NpoGUNbHLIA MeTann — ANWHHaA Ganka, KBaapar, Kpyr, yro-
nok u ocobenHo pensc. Ho npodunbHbIA MeTann rnagKummn Bankamu
He npokartaews. MNpokaTHbIW CTaH ANA U3roTOBNEHWA PENbCOB CKOH-
ctpyvposan B8 1828 roay aHrnuyaHiuH BepkuHway. B 3tom craHe
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Banku umenu KaHaBku (kanubpel) , Beipe3aHHble No copme Gyay-
wero uagenus, MNMonagaa B HWUX, meTann oBxumancAa U npuobperan
Tpebyemyio kKoHdurypaumio. lNpaepa, craH BepkuHway 6bin ewe
ManoMOLLHbI U MOr KaTaTk penbChi TONBKO M3 MATKOro Xenesa.
Nuwe yepe3 37 net: 8 1865 roay, NOABUNUCL NPOKAaTHLIE CTaHbI,
ROCTAaTOMHO MOLLUHbIE, 4TOBbLI U3roTaBNUBaTh NPoUnbHLIE U3aenuA
M3 caMOil Kpenkoi no Tem BpemeHam ctanu. KOHCTpykuuAa ux
CTPeMUTENsLHO coBeplueHCTBOBanace. M ecnu cHavana cTaHbi Gbinn
yHVBepcanbHsIMW, TO eCTb MOrfKM NPOKaThLIBaTh AeTanu noboi KoH-
urypauum, TO O4eHb CKOPO MOABUMMCHL CMEuNanu3upoBaHHbIe ar-
peraTsl He TOMbKO C ABYMA, HO C TPEMA WU C YeTbIPbMA Bankamv AnA
W3roTOBNEHWA TONbLKO OnpeaeneHHbIX uagenuin. He 6yanem noapobHo
FOBOPUTL O HUX, TaK Kak 3TO NoTpeboBsano 6kl OTAENEHOW KHUr U,
HO MpOKaTaHHLIA MeTann — 3TO Yauie BCEro nonynpoaykT. Us
Hero Hajo eule OTKOBaTb FOTOBYHO AeTanb — Te e rpebGHbie Banel,
WwaTyHbl, poidarv. [nA 3toro Hy>keH Gbin MOLWHLIA YAapHLIA Mmexa-
HU3M, AEWCTBYIOWWA cunoi napa. TakoW arperat 6bin CKOHCTPY-
wposaH B 1837 roay aHrnuiickum mexaHukom [hx. Hecmutom.
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Monot pa6oTtan No NpUHUUNY NAapPOBOW MalUMHbI, TONbKO NOPLUEHS,
XOAMBLUWIA BBEPX W BHU3 B BEPTUKANbHOM UWNWHAPE, NOAHMMAN W
onyckan 6oek. Takue monotet Hecmuta Gbinu yctaHoBneHol Ha
tpaHuy3ckux 3asopax lHeiaepa B ropoae Kpeso. OHu okasanuce
BecbMa 3ghheKTUBHBIMU B paboTte m odeHb BbICTPO 3aBoeBann mMu-
poeoe npusHanue. B 1875 roay nepBbi naposBoi monoT 6ein no-
ctpoeH B Poccun Ha MNepmckom 3asogae.

EcTecTBeHHO 6bifl0 6bi NPEANONOKUTL, YTO C NOABNEHUEM HOBOW
TeXHUKU CTapblé MalWHbI U MEXaHW3Mbl TYT XK€ CHUMEKTCA C NpPo-
unasoactea. OaHaxko Tak GepiBaeT paneko He Bcerpa. MHorpa crapas
TeXHWKa HaAonro nepexusaet csoe BpemA. o atomy nosoay XoO-
YeTCA paccKasaTb OAMH KYpbe3Hbli cnyvail. Hekoraa mHe npuwinocs
nobeiBaTh Ha AnanaeBCKOM MeTannypruyeckom kombuHate nopg
Ceepanoeckom. Mo aenam cnyx6ui A Boiexan Ha LaiTaHckuia 3aB04,
BXOAALWMA B coctaB KombuHata. Korpa-to “llaittanka” npuHagne-
yKana 3HaMeHUTbIM 3aBogunkam [emuaoBsim. Elle v noceinyac 3nech
MHOrOe HanoMWHaeT O CTapbiX BpemeHax — 6OMbLWO 3aBOACKON
NPyA, HU3KME 30aHWA LUEXOB, U3 300POBEHHbIX, B Tpu obxBaTta, 6pe-
seH. [lpoxoaA no cknaay rotoBoid NPOAYKUWM, A BAPYr 3amep OT
YAWBREHWA: B YrNy CTOANMU ABa CTapUHHLIX MonoTa, U3 npoyHsix ae-
pPEBAHHBLIX CTaHWH NO-TYCUHOMY BbITAMMBANUCL ASIMHHLIE U MacCUB-
Hble, B ABa 6peBHa, PYYKM, HA8 KaXAyt0 M3 KOTOPbIX Bbin HacaxkeH
300pOBeHHbI, Kak GOYOHOK, AEPeBAHHLIN e 60oeK, OKOBaHHbLIN
TONCTLIM XKENe30M.

— Heckonbko ner Kak CHANW ¢ NPOW3BOACTBa, — NOACHWN CONPO-
BOXAABLUMA MEHA AUPEKTOP 3aB0OAAa, — HaM KakK pa3s nocTaBunu npo-
KaTHbIW CTaH. A 4O TOro Tak ¥ NNOWWAW MeTann AeMUAOBCKUMM
monotamu. lNpasaa, BMECTO BOARHOIO NPUBOAA NOCTaBUNW Ha HUX. . .
anekTpomoTopsl. [a, ponro npopaboranu crapuyku, — B3AOXHYN
OH, — 3aTO KaKYi0 NPOAYKUMIO Aasanu!

[lo cux nop Bce cTapeie aoma B lllaiTaHKe KpbITbl Kenesom, Bbl-
WweawnM u3-noa 3Tux monoTtoB. [lBectv v TpucTa netr CTOMT 370
»eneso u He pxaseeT. W He Tonbko B laiTtanke. [lemuaosckoe xe-
neso nopa mapkok “Crapeid co6onbk’’ BbIBO3UNOCHL NOYTH BO BCe
cTpaHsl EBponkl. MOBOpAT, U ceiyac NOKPbITbI UM KPbiwKn BecTMUH-
crepckoro abbarctea B JloHpgoHe. BeinnasneHHoe u3 Gorateiwuen
)KenesHoi pyAbl Ha YMCTOM, CBOBOAHOM OT BCAKWX NPUMECei Ape-
BECHOM Yr/ie PyCCKOe »ene3o B CBOe BpeMA He 3Hano cebe paBHbIX.
3aTo Kakoi LueHoW oHO focTaBanocs! THICAYM KPEnoCTHBIX, COrHYB-
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Maeen MeTpoeuy
AHocoB

1797 — 1851

B dsaduyars ner AHOCO8 OKOHYUN C
sonorold medansio [opHbIl Kader-
ckut kopnyc @ [lerepbypze u 8 TOM
we 200y nocrynun Ha 3naroycroe-
CKUe KaseHHble 3380061, 20€ npowen 8ce cTyneHu cnywebHol necrHu-
Ybl — OT NPaKTUKaHTa 00 zeHepan-maliopa Kopnyca 20pHbIX UHWEHEPOS.

AHoco8 ynopHo pabortan Had KOpeHHbIM yCOBepuweHCT808aHueM
npou3eodcrea, aen 280M102UYECKUE U3bICKaAHUA MecTopowdeHuld xenes-
HbIX pyd, 30n10Ta u MuHepanoe € paldowe 3naroycra. MacwrabHel u
secbma 21yBOKU NO 38MbICTy UCCNEO08aHUA, NPpoeedeHHbIe AHOCO8LIM
€ yensto paspaboTKu HOBbIX cNOcOBO8 NOMYYeHUA cTanu. 3ru uccnedo-
8aHUA Genuck 8 TeYyeHue OEecATU NerT u Jasepwunuce OTKPLITUAMU MUu-
p08020 3HaYeHUA. Ha Baze 3Tux OTKPbITul 8O3HUKNA u NOMYYUNa pas-
8UTUE METannypaun KavecteenHsix cranel. MHozue u3 ycTaHO8NEeHHbIX
AHocoasim nonoxeHull 00 ce20 8pemMeHu COCTa8NAKT OCHO8Y Teopuu
U TEXHONO2UU KaYeCcT8eHHOU meTannypauu.

Ceou uccnedosaHun no mMerannypzuu AHocoe onybrnukoean 8 sude
crarell, a Takwe kHuzu 'O 6ynartax”’, noaguewelca & 1841 200y u He-
mMedneHHo u3danHOU 3a 2paHuyel Ha HemMeykoMm u (bpaHyy3cKom A3sl-
Kax. 3ToT TpyO cpa3y cTan KNaccuyeckKum u He NOTepA/1 c80e20 3IHave-
HuA 00 cux nop. [Mposeda cepuio ONLITO8 NO NONYYEHWIO CTanu nNyTem
cnnaeneHuA YyzyHa u xenesa & npucyrtcreuu gnoca ¢ okanuHod, AHO-
CO8. NONOXUN HaYano cKpan-pyOHOMY npouyeccy, a 3arem paspaboran
cnocob nepennasku Yyz2yHa e crane 6Ge3 dobasku xenesa, Ha yeneix
Tpudyarts ner onepedus TaKum ob6pazom MapreHa.

Lennelwum exnadom 8 HayKy u TEXHUKY RBNAKTCA TpyOds! AHOCO-
8a N0 MerannoeedeHurd u TepmuvecKkol obpaborke. OH OTKPbIN 3a8u-
cuMOCTs c80UCT8 MeTanna OT €20 KPUCTaniuyeckoz20 CTPOeHUA. 3Tu
paboTsl UMEIOT UCKITIONUTENbHYK UEeHHOCTb ON1A cospemeHHOU Meran-
nypauu.




wwuce B TpU norubenu, no NOAC B BOAe, 3aAbiXaAChk OT HeaoOCTaTKa
Bo3ayxa, Aob6eiBanu pyay B wronsHAX. [lpyrue no ABeHaauaTh 4acos
8 AeHb HaAPLIBaNMChb Y AOMEH, MYANUHIOBbLIX MeYei, NAIOWUILHBIX
mMonoToB. . . 060 Bcem 3TOM, O BOZHMKHOBEHWUM, pacLBeTe W NageHrun
NEeMUAOBCKOW )KenesogenartensHOM WMMMNEpUW pacckasan nucatens
Esrenuin ®eaopos B cBoeil KHUre ‘‘KameHHbii NOAC”, KOTOPYIO A
O4YeHb PEKOMEHAYIO Bam NPOYMTaTh.

KOHE'{HD, AEMUAOBCKWE NNKOLWWIbHbIE MONOTbI, AOKUBLLUKWE NOYTHU
A0 CepefvHbl ABAaAUATOro Beka, — 3T0 Kypbe3. Ho 310T hakt oueHs
XOpOLLO MOKa3bIBaeT, KaK XUBY4Ya CTapaA TeXHWKA, KaK HEOXOTHO U
[AaneKo He cpasy yCTynaeT OHa Aopory HoBomy. Bot m metanna y»ke
TaKOro AaBHO He BbINYCKaKT, U BCE CTapble arperarbl CHECN!, a Mo-
notel Bce paboranu U paboTanu cpean Moryveil TeXHUKK ABaAUAaTOro
BeKa.

— Y10 Bbl HAMEpEeBaeTeCL C HAMM fienaTh? — CNPOCUN A AUPeKTopa.

— Cnomaem, KOHEYHO, — 6ecneyHo OTBETUN OH.

Al ponro yrosapvBean AMPeKTOpPa He NoOMaTb CTapblé 3acny>xeHHble
MOMOTLI, @ oTnpaeute B CBepAnOBCKUIA My3eil, pasymeeTcA, CHAB
3aneKTPOMOTOpLI. B KOHUe KOHUOB OH o6ewan 3To caenats. He 3Hato,
BbINONHWUA NW OH cBoe obewaHue. Ecnu HeT, To xanko. 310 6bim Gbi
npeKpacHble 3KCMNOHaTLl ANA My3eA metannypruw. lNoka atoro my-
3eA y Hac HeT. Ho A yBepeH, Koraa-HuMbyab ero obasatensHO cospa-
ayT, Mo meTannyprua, ee UCTOPWUA, ee AOCTHKEHWUA 3aCNY>KWUBAIOT Ta-
KOro BHMMaHuA,

NEPENOMHbBIA 3TAN

A Terepb Ham HeO6XOAUMO BEPHYTbCA Ha MHOrO-MHOrO NeT Hasag,
4TOBbl HE MPONYCTUTL elle OAUH OYEHb BaXkKHbIN W faXKe NepenomHbIH
3Tan B UCTOPWW METannypriyu — 3rtan, Nnocsie KOTOporo oHa NpuHAna
y>Ke COBPEMEHHbIA BUA.

BepHemcAa B AHrnuio koHua XVT sexa. [epeaoBsoi cTpaHe Toro
BpemMeHu ocTasanocs Gonee cTa ner A0 NPOMbILLNEGHHOrO Nepesopo-
Ta — a3noxu GypHoW mexaHusaumu npousBoAacTBa. Ho yxe Bce
6onble ¥ 6onbLie CTaHKOB NOABAANOCH NOA Kpbilwamu MaHydhakTyp.
A KpOMe HUX, Ha cTanenAx, Kak rpubsl, BeipacTanu Kopnyca kopab-
neit. OcTpoBHaA Aep)kaBa CTaHOBUNAck Bnafbiuvuen mopeil. Kopab-
nAam Tpe6osanuce AKOPA, uenu, 6noku, YTobel NnponssecTn Norpys-

67



Ky TOBapoB, B NOpTax CTPOMNUCL NoabeMHble KpaHbl. Ha Bce 3ato
Hy>«keH 6bin MeTann, MHOro meranna.

W BOT MMEHHO B 3TOT Nepuoa AOMEHHOE NMPOW3BOACTBO B CTpaHe
CTano. . . pe3ko cokpaujatecA. KaracTpothuyeckn 6uICTPO ymeHb-
LWAnochk YACNO AENCTBYOWMX Nevei. YTo e BbI3BaNO TaKoW ynanok
aHrnuickoi metannyprum? lNpuyunHa, Ha NepBbIA B3rnAg, KaxeTcA
napapokcankHoW — ApeBecHbIW yronsb.

HecmoTpA Ha cBOM HEOCNOPUMbIE AOCTOMHCTBA, APEBeCcHbIN Yronb
VMeNn OAWH OYeHb Cepbe3HbIN HeAOCTaTOK — BbiN CAULIKOM Henpoy-
Hbi. OH packaneiBancA gaxke NOA Nerkum yaapom monota. A mex-
Ay Tem No mepe pocTa AOMEHHLIX MeYelr, NO Mepe YBenuuyeHuA KX
obbema Bo3pacTana v cOBCTBEHHAA TAXKECTL 3achbiMaembiX TyAa LWMX-
TOBbIX MaTepuanos — pyabl M yrnA. Bec wuxTel gocTUran yxe Hec-
KONMbKUX TOHH. VI ApeBecHbIM Yronb, 0COGEHHO B HWKHWUX CAOAX
neyn, He BbiAePXKMBaAN, KPOLWMNCA. YronbHaA MNeins NAOTHO 3abuBana
NPOCTPaHCTBO MEXAY KyCKamMu pPyAbl, NPENATCTBOBAaNna npoxoxme:
HUIO NPOAYKTOB cropaHuA. Hukakana, paxe camaa MOWHaA BO3Ay-
XOAyBKa He morna npobuth Takyw "'npobky’’. B pesyneTate Temne-
paTypa B ne4s napana, XoA NNaBKW pe3ko 3aMenNAnNCA, a UHoraa
npexkpawancA coecem. BOT 3ta XpynkocTe ApeBeCHOro yrnA W
OCTaHOBMNa POCT AOMEH.

BbIno ¥ ele 0AHO He MeHee BaxkHOe 06CTOATENLCTBO, 0ByCnoBUB-
Liee pe3Koe CHWKeHWe AOMEHHOro npousBoacTBa B AHrnuu. M oHo
TOXe BbiNo CBA3aHO C gpeBecHbIM yrnem. [leno B TOM, YTO ANA ero
W3roToBNeHWA Tpe6OBanocb OrpoOMHOE KONWYecTBO neca. BypHoe
pasBuTUE YYryHONUTEWHOro aena B pAAe cTpaH, U 0co6eHHO B AHr-
nn1n, NOBCEMECTHO CONPOBOXKAaNoCh ucTpebneHnem necHeIx 6orarcTe.
Teca y»e He xBaTano He TONbKO Ha CTPOWTENLCTBO AIOMOB U Kopab-
neii, HO paXke Ha oTonneHue xunuwy. B AHrnum nctpebneHve aepesb-
eB NPWHANO xapakTep HacToAulero GeacTeuA. JlerengapHomy PobuH
Cyay, »KMBW OH B TO BpemA, Herae 6b1no Gbl CKPLIBaTLCA OT KOPO-
neBcKuX wWwepudoB — Ha MmecTe 3HameHuToro lllepeyackoro neca Top-
4anu OfHW NeHbKHK.

3aiimemcA HecnoxkHoW apugmetukon. B XY —XVT sekax ANA Bbl-
[enKW OAHON TOHHBI )Kenesa B 6pyckax npuxoaunocs cxwurats 16,
a ANA TOHHBLI NONOCOBOro enesa 28 NOroHHLIX METPOB CTPOEBOro
neca. Ho xeneso M3roToBnANM y)ke He TOHHaMW W He AECATKaMM
TOHH, @ TbICAYaMW W AECATKamu TbicAY. [Ae y» TyT HanacTuch ae-
peBbeB. /I nocTeneHHO MHOrO4YUCNEHHBIMWU FOCYAAPCTBEHHbIMM YKa-
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3amu py6Ka neca gnA NpoOM3BOACTBA )Kenesa
6b1na 3anpeueHa NOYTU Ha BCeit TEPPUTOPUK
AHrnuu. B 1558 rogy usaaetca ykas Kopo-
neesl Enuaaeetsi, 3anpewjaowmii 8 crpaHe
MCMonbL30BaTh Nec ANA NPOW3BOACTBA YriA.
B 1584 ropy wspgaetrcA Apyrow rocyaap-
CTBEHHbIN YKa3, 3anpewalowmii BeINnnaBxy
wenesa B rpadctBax Cioppei, Cyccekc,
Kent v apyrux. Uensiti pag nocneayowmx
YKa30B W MOCTaHOBNEHWIA pacnpoCTpaHAeT
3TO 3anpelieHue NO4YTM Ha Bce OCTaNb-

Hble pavoHbl. AHFNIMA OKas3anach BbIHY)XAEHHOW BBO3UTb XXENeso u3
Poccuwm, Weeuvn, Uicnanmm u Apyrux cTpax.

Ha KOHTWMHEHTe OrpaHW4YeHHOCTb 3anacoB ApPeBecHOro TOonnuea
CKasanach HeCKONbKO MNO03)e, HO MOCTENeHHO W Bce Apyryve eBpo-
NencKue CTpaHsl BelHVKAEHb! BbINY NPUHATL MEPLI MO OXpaHe Necos.
WcknioveHne coctaenAna PoccuA C ee OrpoMHbIMU necHbimu borar-
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ctBamn. Ho paxke Hawew cTpaHe BapBapckoe UCTpeBneHue necoe AnA
YrNexokeHUA NPUHOCUNO HeWCYUCNIMMBIN YPOH. He cnyvaiHo noa-
Tomy B 1754 roay B Poccum 6bin u3paH ykas, sanpelaloimil cTpo-
MTENbCTBO XKenesoAenatenbHeIX 3aBOAOB BOKPyr MockBsl B paauyce
200 sepcT. TOT O4EHb CBOEBPEMEHHBIA AEKPET CMac OT YHUYTOXE-
HWA NpeKpacHsie NOAMOCKOBHbLIE POLLW.

CospaBlueecA KPU3WUCHOE MONOXEHMe B METannypruv 3acTaguno
ucKaTe APYron Bua Tonnuea. [la, cobCTBEHHO, ero U UCKaTb He Npu-
xoaunoce, 6ykBanbHO NoA Horamu 6uiN0 3amevaTensHoe TONAWMBO —
KaMeHHbIW yrons.

KameHHbIl yronb Kpenye ApeBecHOro U NPW ropeHuu aaer 6onb-
we Tenna. Kaszanoce 6k, 4ero npowe: 6epu u 3arpyxai 8 agomHy. He
TyT-T0 6b10! B TO BpemA Kak ApeBecHbIl Yronk He COAEPXUT HUKa-
KUX BpeAHbIX MNPUMEceil, B KaMeHHOM TaATCA Cambleé CTPaluHble
"‘Bparu’’ »xenesa — cepa u goccop. Mocne NNaBKKU Ha KaMEHHOM yr-
ne BCe BpeAHble BeuwlecTBa NepexofAT U3 Hero B metann. Cepa npu-
RaeT MmeTanny KpacHONOMKOCTb, TO €CTb XPYNKOCTb B HarpeTom
COCTOAHWU. A ocop, Hao60pOT, XNaAHONOMKOCTE — XPYNKOCTb
B xonoaHom supe. Pasymeetca, n TO, U Apyroe »eneso B NpouW3Bog-
CTBe He roAuTCA. M3 Takoro jkenesa He TO 4TO OTBETCTBEHHYIO Ae-
Tane — HWKaKYl Aenath Henb3A. Tak 4TO,MMEeA Noa HOramu Orpom-
Hble 3anexkW TONnWBa, mMeTannypru 6einv B NONOMEHMU NUCULBLI U3
M3BECTHOW BacHu: BuAMT OKO, Aa 3y6 HeimeT. PazymeeTcA, Bbixon
6bIN: HayYWTBCA RO 3arpy3Ku B AOMEHHYIO MeYb O4MLATE KaMeHHbIN
yrone ot npumecei. Ita paboTta 3aTAHynacs 6onee Yem Ha COTHIO NeT.

HeyaauHbiX NONbITOK BLINO CAMWKOM MHOrO. JT0BONLITHO, YTO
B OCHOBE 6OMbLUMHCTBA W3 HUX Nexano. . . nueo. [la, aa! 3HameHu-
ThIA @HTAMIACKWIA 3Nb, HALWMOHANbHBLIA HANWUTOK XkKUTeneid BpuTaHcKux
ocTpoBOB. [lpou3BoAuNM ero ¢ NOMOLBLI KaMEHHOro YrnA, KOTO-
Pbi NPEABAPUTENbHO CKNaabiBanu B GonbluMe Ky4W, NOAXMranyu u
3acTaBnAnM oByrnuMTbCA NpPWM HeQoCTaTKe BO3gyxa. TOYHO TaK e,
KaK u13rotasnueBanu v apesBecHsld yrons. Monyuawwmwitica nocne
OTXKWUra KameHHOr O yYrnA NPOAYKT OTNMYANCA BbICOKOW NPOYHOCTLIO,
AaBan nNpv ropeHnuu BbICOKYI TemnepaTypy W ABMAJICA NPEKPacHbIM
GUNLTPYIOWMM MaTEPUanoMm, YT 6bIN0 OYeHb BaXKHO ANA NWBOBape-
HWA,

AnA nonyyennA ROMEHHOro kokca (npoaykTa, o6pa3syiowerocs
nocne oTxura KameHHoro yrna 6es noctyna Boaayxa) Heo6XOAUMSI,
BO-NEpBLIX, HE Kakue YroAHO, a BNonHe onpeaeneHHsle copTa yrna,
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TaK HasblBaemble KOKCYIOWMECA yrnu. Bo-BTOPbIX, CyXYI0 NneperoH-
Ky (oTxur 6e3 agoctyna Bo3ayxa) Heo6XOAMMO NPOBOAWUTL HE B KY-
yax, a B 3aKpbITbiX TUrnAx. B HUX nerye oTaenAlTCA OT YrnA TaK
Ha3biBaéMble NETy41e BewlecTBa — rasol M CMONbI. B OMEHHYIO LUKX:
TY. KPOMe PyAbl U KOKca, cneayeT Tak)ke A06aBnATL U3BeCTb W He-
KOTOpble ApYyrve BewecTBa (4TOGbI BCe NpUmeEcH B BuAe Linaka
BCNNbIBanu Ha NOBEPXHOCTb M YAANANWUCH, 8 OCTABLUMICA YyryH Bbin
AOCTAaTOYHO YUCTBIM ANA NepepaboTku B cTans) . 3T nobasnAemsie
K WKuxTe wnakoobpasyouime BeLecTBa HasbiBalOTCA docamu.

MNony4yeHne AOMEHHOrO TONNMBA W3 KAameHHOro yrnA oKasanocb
3agaveil CO MHOTMMM HeW3BECTHbIMW. TaK Cny4Mnoch, YTO pewartb
ee NpULWNOCh ABAXAbI.

B 1619 roay avrnuuanud [loa [loaned nonyuun KOponeBcKui
NaTeHT, KOTOPLIM CBWAETENLCTBOBAN, YTO Bnajeney ero "OTKPeIN
nocne AONTMX TPYAOB M MHOrMX AOPOrOCTOAWMX OMbITOB CEKpeT,
cnocob W cpeacTBa BbINNABKW >KENE3HOW pyAbl U NPOW3BOACTBA U3
Hee YyryHHOro NUTLA UnM 6PYCcCKOB NyTem NPUMEHEHUA KameHHOro
yrnA B neyax ¢ paspyBaTenbHbIMW MeXamu, npuyem pesynbratel MNo-
MYYMAUCE TAKOrO e XOPOLUero KayecTsa, Kak W Te, 4TO 4O cux nop
NPOU3BOAUNMUCH MPY NOMOLLM APEBECHOTO YrnA, — n30bpeTeHue, ewe
HUKEM A0 CUX MOp He COBEPLUEHHOE B HALWWEM aHr IMINCKOM KOpPOnes-
cTBe . . .”. ECTb cepbe3Hble OCHOBaHWA nonarate, 4To [loanen Bsen
NnaBKy Ha KOKCe, CeKpeT NPOU3BOACTBA KOTOPOrO Ha NPOTAXXEeHWU
LONroW, u3obunosasiuei ApamaTUHeCKUMK COBbITUAMM >KM3HWU OH He
-OTKPbII HUKOMY U yHec ¢ cob0oii B moruny.

Taiina Jloanena 6eina packpsiTa Tonbko 4Yepes 116 ner. 1o caenan
APYrOi aHrnu4aHuH, xenesosasogynk Aspaam [lepbu. lMocne Ha-
CTONYMBLIX MOWCKOB U 3KcrepumeHToB OoH B 1735 roay BTOpPWYHO
pasragan ceKpeTt Nony4yeHWA Kokca. ITOMY NPeAecTBOBan MHOro-
MECAYHbIE UCMBLITAHUA C Pa3NNYHBIMKU MapKaMK Yried U ¢ pasnnuyHoMn
cTeneHbro UX Harpesa. MocnegHWid ONbIT NPOAOMKANCA WECTb CYTOK.
A poBHO CTONBKO e BpemeHu [lepbu HW Ha Lwar He OTXOAWN OT Neuu.
3arto, Nony4YnB, HaKOHeL, NPEeKPAacHbIil KOKC, 38CHYN TYT e, NPAMO
Ha paboyem MecTe, Aa TaK Kpenko, 4To pabouve yxe cNAWEro or-

Hecny ero AOMOM.
KOKC OTKpPbIl LWMPOKME BO3MOXHOCTA COBEPLUIEHCTBOBAHWA

KOHCTPYKUWM AOMEHHBIX Nevei, YBEenuMYeHWA MX NPOU3BOAUTENLHO-
ctu. Ho uto e co6oit npeacTasnAna AOMeEHHaA neus, paboTaowan
Ha Kokce? 3To 6bin0 Bhicokoe (A0 25 MeTPOB) COOPY>KeHue CoX-
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HOro BHYTPEHHEro ce4yeHnA. B paHHuiA, JOKOKCOBBIN Nepuoa AOMEH-
Hble NeYu coopy»xanu w3 KamHA. CuMTanock, YTO TONCTLIA CNOW Ka-
MEHHOW KNafiKu HaMHOro YMeHbLIAeT NOTepU BHYTPEHHero Tenna.
KameHb, mMon, He nponycTut Tenno Hapy»y, "‘BepHeT” ero BHYTpb
ne4n, W pacnnaenexve pyabl. noiper Goictpee. Ho noctpouts Takoi
KameHHbIW KOXYX, TOYHO BbIAEPXKMBAA BCe BHYTPeHHWE W3rubbi,
6bin0 oveHb TPyAHO. M BOT B cepeavHe X1X Beka BMECTO KamHA
NOABWIICA KNenaHbld »enesHpit KOpnyc, 06AMUOBaHHBLIN WIHYTPU
OrHeynopHsiM Kupnuyom, OH Tak ke XOpOLWO Aep)kan Tenno, a no-
cTpouTk ero 66110 ropasao nerue,

Kak pab6oraer aomeHHana neus? B BepxHiow ee 4acTb HENPEPbIBHO
NOAAIT WKWXTOBLIE MaTepuansi. MNoaaT NopunAmMK, COCTOALLUMKU U3
CNoA KoKca, cnoA pyasl W cnoA cmocos. OaHa TakaA nopuuA u3
KOKCa, pyabl U d)moca Ha3biBaeTcA KonoweW. Kak poaunoce Takoe
qyp.uée Ha3BaHue, cenvac yke, noxkanyw, YCTaHOBUTL HEBO3MOXHO.
A OT Hero NOABWMNOCH APYrOE, He MeHee YyAHOe NPOM3BOAHOE:
BEPXHIOD 4acTb AOMHbI Ha3Banu KonowHwukom. OuepeaHana nopuva
WWXThI 'MaaaeT Ha Apyrve, paHee 3arpy)eHHbie, 1 BMECTE C HUMW
NOTUXOHLKY ONycKaeTcA BHWU3. M0 NyTW OHa HarpesaeTCA WAYLLMMM
BBEPX rasamMv U NPOAYKTamu CropaHuA KoKca.

Camoe roprvee mecTo AOMHbI — pacnap. 3aeck pPyAa HauuHaer
NNaBUTLCA W Kannu YyryHa cTeKawT B ropH. CunbHO CBeAeHHble Ha
KOHYC 3anneyvKu Aepxat BCK Maccy WWXTebl, He AaBaA el Nposa-
NUTLCA.
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B BepxHel wacTu ropHa ycTpoeHsbl CheumanbHbie OTBEPCTUA ANA
noaauv Bo3ayxa. B HMX BCTaBneHbl TPY6KKU — hypmbl, NO KOTOPLIM
MAeT BO3AYLWHbLIA NOTOK OT BO3AYXOAYBOK. DYPMbI UMEOT CNOXHOE
CTPOEHUE W OXNaXAAKTCA NPOTEKalowWwei NO BHYTPEHHUM KaHanam
BOAOIA, MHaye Npu OrpPOMHOI TemnepaType B NeYn OHW MOMEHTANLHO
CropAT. A 3a4em HYXHO BOAAHOE OxnaxaeHuve? Passe BO3ayX, KOTO-
pbi NPOXOAUT Yepe3 hypmsl, He oxnaxaaer ux? B TOM-TO W geno,
uto Het. pexae 4em nonacte B AOMHY, BO3AyX NpeABapUTENbHO
pacKanfAeTcA B creuMansHeIX annaparax.

K cepeanne XTX Bexa NoAV Hay4MnuCh Y4UTbIBaTb TENNO, CKPy-
nyne3Ho ONpefenATb, CKONbKO Kanopwi TpeGyeTcA ANA NONy4YeHUA
TOHHBI YyryHa. Yem MeHblue Kanopwvi, TEM MeHbLUE HYXXHO KOKca,
Tem geweBne 4yryH. Moaromy Geinu npoaHanuaupoBaHsl 6yKBansHO
BCE CTagun AOMeHHOro npouecca. 1 BOT oKaszanock, YT0 XONOAHbLIW
BO3AyX, NOAaBaeMbIV B AOMHbI, OXNaXxAaeT pyay, yBenuuusaer epe-
MA NNaBKuW. 3HauYWT, HaQoO ero nNpeaBapuTensHO noporpesats. Ho
yem? OTBer npuwen 6LICTPO: razamMu, KOTOPbIE BLIXOAAT M3 KONOLW-
HWUKa AOMHLI W nponagaiT GecnonesHo. A oHuW ropioyve. Hapo wx
cobupate, NOAXWUraTe U rpete umu Bo3ayx. Ho B Kakom annaparte
310 penath? ITu annapatel ObiNM WM3rOTOBMEHbl aHrNM4aHUHOM
Kaynepom B 1857 roay v HasBaHbl No umeHu nzobperartena.

B 06wmx yeptax annapartel Kaynepa coxpaHunuch A0 Halwnx AHeW.
OHK COCTOAT M3 METANNMYECKOro KOXKYXa, HaNOMMWHAIOLLErO LucTep-
Hy, NocTagneHHyw "‘Ha nona”, u 6yKBansHO HabUTbI OrHeYNOPHLIM
KApnu4omM. Kupnuun cnoxeHbl Tak, 4To 06pasyioT mexay coboit
60nbLIOE KONWYECTBO KaHanoB. B Kaynepsi OTBOAAT KONOWHUKO-
Bbie rasel. OHM rOPAT CUNbHBIM,MNAMEHEM W PACKANAIOT KUPMWUYHYIO
Knapgky. A MoTOM 4Yepe3 packaneHHblii Kaynep NpPOXOAMT BO3AYLU-
HbIl MOTOK Nepea nojayeit B AoMHY. OBbIYHO LOMEHHBLIE NEYN UMEIOT
TpU-YeTeipe Kaynepa. Moka BO3ayX NPOXOAMUT 4epe3 OAUH U3 HUX,
OCTanbHble HarpeBarTCA KONOWHWKOBLIMU rasamu.

MocteneHHo B ropHe AOMEHHOM NeYn cKaNNUBAeTCA rOTOBBLIN
YyryH. TOraa cHayana BbiNycKalOT MNaBalowmii Ha ero NOBEPXHOCTM
wnak. [InA 3T0r0 B AOMHE ECTb OTBEPCTME — NeTKa, KOTOpoe Ha
BpemA Nnaeku 3abusaloT rnvHoi. [loMeHWMKN (MX Ha3bIBaOT rop-
HOBbIMK) Npo6uBaIOT NOMOM FAWMHY, W WNaK No cneyuMansHomy
KaHany cnvBaeTcA B LWNAKOBLIA KOBW. 3aTeM HacTynaer o4epeas
uyrywa. YyryHHaa netka, Takxe 3abuTaR rAuMHOM, pacnonoxeHa
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HWKe wWnakosoi. Ee BCKPbIBAOT, W YyryH no apyromy xenoby
Tyron 6arpoBoii CTpyeil YCTPEMNAETCA K CBOEMY KOBLLY.

Koke nobeaHoit nocTynsto Bowen B METannypruio, HO. . . Ha nep-
BbIX Nopax NPOM3BOAUTENLHOCTE AOMEH Aa)ke yNana fno cpasBHeHWH
C TOW, KaKanA y Hux Beina npu pabote Ha apesecHom yrne. Okasanoce,
YTO KOKCY He XBaTaer. .. Bo3ayxa. OH MOxeT XOpowo ropets 1 aa-
BaTb O4YeHb BLICOKYIO TeMNepaTypy TONbKO NpU MOWHOM BO3AYLU-
HOM AyTbe. A TaKOro KONWYECTBa BO3Ayxa mexw, paboraiowue OT
BOAAHOro Koneca, AaTb He MOraW. 3TO CTano NoA cuny TONLKO nNa-
POBOI MaLLWHe.

Mepexoa Ha MWHepanbHOe TONAMBO NO3BONWUA CYWIECTBEHHO yBe-
NUYUTE MOLWHOCTE AOMEHHOW neyn. Ho Kak TONbKO AOMHBI CTanu

Aasatb Gonblue YyryHa, Tak TyT »e NYANWHrOBbIe Nevu, nepefensiea-
Howme 4yryH B CTanb, NepecTanu cnpaBnNATLCA C BO3POCLUENA Harpya-
KOi. W ONATe MeTannypruA crana B TYNUK: ANA NOBLILIEHUA KONW-
YecTBa CTanu TpeboBanocks BMECTO NyANWHrOBaHWA HAaWTU HOBbIW,
Gonee 3iheKTUBHLIN METOA Nepesena 4YyryHa. JKOHOMMYECKaER
noTpe6HOCTs B TaKOM MeTOfe OKa3anack HacTONbKO GONbLUOH, YTO
HEKOTOpbIe rocyAapcTBa HasHauvunu ocobeie cyBcuanu v npemum
u3obperarenAm, BbIABUraBlIMM HOBbie NpeanoxeHun. '‘Couckare-
neit” 6bino xoTk OT6ABNAN, HO BCE WX NPEANOKEHWA OKa3blBanUCh
nMBO HE3IKOHOMMWYHLIMMU, NGO HECOCTOATENLHLIMW MO TEXHUYECKUM
npuyuHam. Ninwe B 1856 roay 3tot Bonpoc 6bin 6necTaue paspeLue
aHrnuyaHuHom MeHpu Beccemepom.
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3ameuatensHo 10, yTo Beccemep noHaua-
ny He 6bIn MeTannNyprom v paxe umen o6
3TOM Oene BecbMa CMYTHOE npeacTaBneHue.
370, KOHEYHO, CUNLHO 33aTPYAHANO ero pa-
60Ty, HO, C APYrOiA CTOPOHLI, OH, NOAO6HO
yacoBwmKy [eHTCMaHy, HE HaxoauncA nog
BNWAHUEM TPaAWUMOHHLIX B3rNAQ0B W py-
TUHHBIX NPUEMOB ''‘ouumMansHON '‘Mertan-
nypruv Tonh anoxu. Beccemep 6bin MHXKe-
HEpoM, Bnapjenbuem 3aBoAa M XOpOLUWUM
usobperarenem. OaHuMm wm3 ero u3obpere-
HUA Bbin apTuUnnepuiickui cHapAg o0co-
60 KOHCTpyKuuu. J[AnA npoussoacTea
3Toro cHapaga notpebosanace NUTeNHaA
cTanb, nonyyaemans O6bICTPbIM cnocobom.
Takoro cnocoba B T0 BpemA He 6bino, U
Beccemep pewwun usobpectu ero cam. OH
pewnn NpoayBaTb XWUAKWIA YYryH B Turne
CWNbHOW BO3AYLIHOW CTPYeM, paccYvTbiBaR,
4TO yrnepoa .6yaer COeAUHATLCA ¢ KUCNO-
poAOM BO3AyXa, YXOAWTL U3 MeTanna u Ta-
KWM 06pa3om YyryH npesBpaTuTCA B CTanb.,
CoBpemMeHHan eMy Hayka oTpuuana Takyio
BO3MOXHOCTb, CYMTAA, YTO NOTOK BO3AyXa
6yaeT N1LWbL OXNaXKAaTs YYryH.

Mepeble onbiTel Npownu 6necrAawe. Ho
Aanblue Nowno HenoHATHoe. B ogHOM U TOM
e TUrfe Npu oAMHaKOBOM NOTOKE BO3ayXa
nonyyanacb TO NpeKpacHaA cTans, TO 6Ges-
HagexHbi 6pak. INuwe ¢ nomowsio ween-
ckoro metannypra [epeHceHa nocne mMHO-
rOYUCNEHHbIX UCCNeAOBaHWIA yaanock BbIAC-
HUTBL, B yem geno. Mpu npoagyske xuaKoro
4yryHa BO3AyXOM rnasHbIiM ‘‘ropodum’’ AB-
NANCA BOBCe He Yyrnepoj, a NpUMecH Kpem-
HWA U mapraHua. UMeHHO OHM, COeaMHAACH
€ Kucnopoaom, ewe Gonee pazorpesanu yy-
r'YH ¥ AaBanu BO3MOXXHOCTb BbIrOpaTh yrie-
poay. MNoatomy, koraa Geccemep 6pan ana
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CBOMX OMLITOB YYryH, NOAy4YeHHbl M3 pya, BOraTeix KpemHuem u
MapraHuem, Bce wno xopowo. Koraa e vMcnons3oBancaA 4yryH ua
ApYrvX pyAa, pesynbTaThl OKa3biBanuchk OTPULIATENbHBIMM.

MHTepecHo, 4TO, B3AB NAaTeHT Ha cNeuManbHLIi arperat ANA Bbin-
nasKu cTanu no HoBomy metoay, Beccemep uexun ato uso6peterue
ropaspo Hwke, Yem apyrue cBou paboTel — rugpasnMyeckuil npecc
W TUAPaBNMYECKUE HOXHWUBLI ANA pe3ku meTanna. Jluwe nosgHee,
KOrAa HOBBLIW cnocob pacnpocTpaHuica No Bcemy Mupy, usobpeTa-
Tenb NOHAN BCIO 3HAYUMOCTB CAENAHHOTO UM. :

Turens, unu Kak ero cranu HaswiBaTh NO3ke KoHeepTep Gecce-
Mepa, Npolen HeCKONbKO CTaAuii, NpeXae Yem BOMNMOTUACA B Hau-
Gonee COBEPLUEHHYI0O KOHCTPYKUMIO. COBPEMEHHbIN KOHBepTep
npeacTasnAeT coboi "rpywy’’ U3 TONCTOro NUCTOBOrO Xenesa, Bbi-
NOXKEeHHY0 BHYTPW OrHEYNnopHbIM KUPNWYOM. Arperat MOXeT
NoOBOpaYMBaTbCA BOKPYr rOPW3OHTanbHOW ocu. Mepes Havanom npo-
uecca KOHBepTep CTaBAT B BEPTUKaNLHOE NONOXEHWe U Yepe3 ropno-
BUHY 3aMBAIOT KUAKWA YyryH. 3atem cHu3y, Yepes thypMbl, Hauu-
HaloT noaaeatk Bo3ayX. CnyctAa 20—25 mMuHYT (B cOoBpemeHHbIX
Gonbwux KoHeepTepax 40—50 muHyT) npouecc 3aKaH4YuBaeTcA,
KOHBEPTep HaKNOHAIOT WM rOTOBYIO CTank Yepe3 Ty e FOPNOBWHY
BbIIWBAIOT B KOBLL,

Baymaiitecs B 3TH umppsl — 20—25 MUHYT. ITO 3HAUUT, YTO aaxe
ManeHLKWi KOHBEPTEP MOXET 3a CyTKM AaTh Gonble MeTanna, yem
AECATL CaMbiX 6ONbLUMX NYANMHrOBLIX Neveil. M 3T0 o4eHb XOPOLLMIA
metann. A rnasHoe, 6ecceMepOBCKanA CTanb OTAWUYHO 3aMOnHAET Nu-
TelHble (hOPMbI, OHA MOXXET NPUMEHATBLCA W ANA OTNMBKK, U ANA
NpoKaTku usaenvin. Tak oAHOBPeMeHHO Bbin pelweH BoNpoc U KONu-
4ecTBa, ¥ Kavecrsa.

PasymeetcA, KoHBepTEp HembiCnMM Ge3 MOLWHON NapoBOi MaLu-
Hbl, NPUBOAALLENH B ABWXEHWe BO3AYXoayBKuW. OH TpebyeT, Nnoxanyn,
Aaxe Gonblero NoOToka BO3ayxa, Yem AOMHa. B paboTalouem KoH-
BepTepe OywyeT HacTOAWMIA yparad. BosaylwHeie CTpyM, NPOHU3LI-
BaA Becb 06bem YyryHa, 3acTasnAlT ero 6ypnute U BUTECA O CTEHKMU.
ArperaT peseT, Kak pasbAPEHHbIN CNOH, @ U3 rOPNOBMHLI BbINETaeT
hoHTaH OrHeHHbIX uckp. HaxoautscAa B 3TO BpemA nobnu3ocTu He-
BO3MOXHO: OrNOXHEW., A3 U UCKPbI MOryT 06xeus. Moatomy pabo-
Yve fepXkaTcA B OTAaneHuu,

Ycnexu 6eccemepoBanuA Guinu ewe Gonee 6necTAwm, Yem B cBOE
BpeMA NyANUHrosaHuA. [lOCTaTONHO cKasaTth, YTO C BBeAeHWeM KOH-
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lenpu Beccemep
1813 — 1898

TeopyecKkue UHTepPEechbi 3HaMEHUTO-
20 aHeanulcko20 usobperarens
Beccemepa 6binu 04YeHs paIHoo6-
pasHel. OW nonyyun 6Gonee cOTHU
nareHroe8 Ha pasnuvHbie ycoeep-
WeHCT80BAHURA U20NbYaTbId WTamn
On1A MBPOK, CIOBONUTHY IO MAWUHY,
MAWuUHy ONA U320TO8NEHUR GPOH-
308020 NOPOWKAE, MAawuHy ONA
NpeccoeaHuA CaxapHO20 TPOCTHUKE, YeHTpoGexHsil Hacoc u Op. B
1854 200y beccemep npednoxusn yco8epuweHcT il TAMENsId
aprunnepulickull ¢cHapAO u 8 C8A3U € 3TUM B3ANICA 38 OTbickaHue bonee
CcKOpO020 U Oewea020, YeM U3BECTHBIE 8 TO 6PEMA, cNOCOBa NONyYeHuA
nurod cranu OnA uszoToeneHus opyodulHsix creonos. Yepes dea 200a
Beccemep 6eper nateHT Ha cneyuansHeil KOHeepTep ONA nNpodyexu
yyayHa eo3dyxom be3 pacxoda 2zopiwoyezo. He Bydyyu merannypzom
U He pacnonazan HeobGx0duMsIMU TEOPETUNECKUMU NO3HaHuAMu, bec-
cemep He pasbupancA @ XapaKTepe XUMUYeCKUX peaKyuld, newauwux 8
ocHose HO8020 cnocoba nonyyeHua cranu. HescHo 6bino Geccemepy
3IHBYEHUE YUCTOTbI NPOOYBaEMbIX Yy2yHOE Nno cepe u ocopy, a Takwe
Heo6x00umocTs ydaneHua Kucnopoda ui cTanu nocne npodyexu.

Eydyvu enadensuem 3asoda, beccemep Obin CbIHOM C80€20 8eKa u
c80e20 Knacca. B yenax Hamues! OH NATeHTO8aNn Kawdoe, 0ae He3Ha-
YUTENbHOE YCcO8EPUWEHCTE08AHUE U YNOPHO OTCTAUBAN C80U a8TOpCcKUe
npasa Ha pAde cydebHbIX NPOUeccos, 8036YIOEHHbLIX NPOTUS HE20 Opy-
2umu usoBperatenamu. Kozda ckowvancA awanulickul merannypa
P.Mwowerr, mHO20 nomozaswul beccemepy c80umu cogeramu, TOT OT-
Ka3aNeA ebINNATUTL KaKoe-nubo nocobue e2o edose.

Beccemep Hukoz08 He cmoz Gl paspaborare ceol npoyecc 0o cra-
duu 820 NPOMBLIWNEHHOZ0 6HEOPEHUA, ecilu Bbi He NOMOWb WEEedCcKO20
merannypza [epeHceHa,0TNUYHO 81adee we20 Teopued. Tonesko nocne Teo-
peruveckux obocHosarul [epeHceHa Beccampoecxua KOHeepTep Ha-
yan no6edHoe wecTeue no ceery.




KOHBEPTEP BECCEMEPA

Beprepa B8 AHrnuu, ®paHuuu, lWseuuun, MepmarHum v BonbluMHCTBE
ApYrux eBponeiCcKUX CTPaH LeHa Ha cTanb ynana BYeTeepo. AHrnua,
Hanpumep, 3a oAuH Tonbko 1877 roa cakoHomuna Ha atom Gonee
30 MUANNOHOB (hYHTOB CTEPSIUHIOB.

B Poccumn passutie GeccemepOBCKOro npouecca WMo MeaneHHee
no uenomy pagy NpuUYuH. BakHewummMm us HUX BbiNM KOCHOCTL U He-
NOBOPOTAMBOCTL LAPCKUX YMHOBHUKOB, HE KENaBLMX AyMaTb o6
3KOHOMUYECKOM NOTeHuWane cTpaHbl, HOABLIMXCA B3ATL Ha cebAa
OTBETCTBEHHOCTbL M NO3TOMY He BbiAENABLUUX HEOBXOAWMBIX CPEACTB.
MepBbie KoHBepTepsl B Poccuu noABunucs nuws B 1872 roay, Korpa
Ha OByxosckom 3aBope, a nosaHee Ha HwkHe-CanauHckom 6bino
OpPraHU30BaHO NOoNyYyeHue NUTEAHOW CTanum.

BeccemepoBckuii KOHBepTep 3anMn MUP NOTOKAaMW AELWEeBOro u
xopowero mertanna. Mpobnema nonyyeHUA NPOCTON NUTENHOW yrne-
poaucToit ctanu 6eina peweHa. OAHaKoO KOHBepTep He MOr AaTh Ka-
YeCTBEHHOro meranna, obnagaouiero noBbILWEeHHLIMU MEXaHUYECK U-
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MU CBOMCTBaMK. YyryH n Bo3gyx — BOT Bce, Yem Mor "‘onepuposats’’
KoHBepTep. [InA KauyecTBEHHOW CTanu aToro Mano. A ee Hy»Ho Bbino
sce Gonbwe 1 6onbwe — aAnA 6aHaaXkel, CTPenoK, KPeCTOBUH U APY-
rMx OYeHb MPOYHbLIX W3aenuid, TpeGOoBaBLUMXCA Pa3BUBAKOLLIEMYCA
TPAHCNOPTY W MHOMMM ApPYrvM OTpaciAM NPOMbILINeHHocTU. [enats
ux BbINO He U3 Yero, KPOMme Kak u3 0ObI4HON CTanu, KOTOPYIo Bbipa-
bateiBanu B KoHBepTepax. B nepuoa ¢ 1840 no 1880 roa B AHrnuwm
n MepMaHUM HEMMOBEPHO Y4YaCTUIIUCL XXENe3HOAOPOXKHLIE KaTacTpo-
bl B peaynbTarte NONOMKW OCei NapoOBO30B, PECCOP U APYrWX AeTa-
nei, BoINONHEHHbLIX U3 MPOCTOW YrnepoaucToi ctanu. U3 Takoro xe
mvetanna B 1857 roay Hemeukana cmpma Kpynna 6bina BelHyxAeHa
W3roToBUTL BGPOHID ANA NaHUMpHbIX ¢peratoB. EAWHCTBEHHO, YTO
MO cAeNnaTh HEMELKWE MPTaNNypPru, — NPUroTOBUTL OYEHb YUCTYHD
cTank, ocBO60AUB ee OT BCA..MX NpUMecei.

BmecTe ¢ Tem nepes mMeTannypramu TOro BpeMeHW BO3HWKNA ewle
ofiHa cepbe3HaA npobnema. BeccemepoBCKUWIA KOHBEPTEP B ero UsHa-
4yanbHOM BapuaHTe MOr paboTaTe TONLKO Ha 4YyryHe, HU OAHOro
rpamma mMeTannonoma 3arpyxate B Hero 6sin0 Henb3A. A 4TO xe
AenaTth CO CTapbiMW, OTCMY)XWBLUMMMW CBOE METannu4eckumu usne-
nmAamKn? Kypna pesath TpecHyBLlUMe Banku, nokopobuswwueca depmel,
cbhefleHHble KOoppo3ueit cyaa? Beab nepennaBb BCe 3TO B MeYn — U no-
NYYULL OTNKYHBIA MeTann, npuyem 6onee AelleBbid, YeM U3 YyryHa.
Ho rae oHa, Takan neys?

Wrak, Ha NnoBecTKe AHA CTOANO A1Be 3afa4l — Hay4YUTLCA NOMNyYaTh
Ka4ecTBEeHHYI0 cTanb 1 nepepabarbiBaTh METanIMYeCKue OTXOAbl, KO-
TOpLIE pocnu ¢ KatacTpoduyeckoit 6oictpoToin, O6e atm 3agaum Gne-
cTAWe pewunn dpanuy3ckuit uHxeHep Moep MapTeH,

lMoxayany cam OH ayman, 4YTO pelaeT TONbKO O4HY 3aaavy — BTO-
pyto. B 1865 roay Ha 3aBoae cBOero oTua OH CKOHCTPyWUpoBan neys,
B KOTOPOW CTanbk Nony4anace HenocpeacTBeHHbIM CMnaBneHuem 4y-
ryHa co crapsiM NyanuHroesim >xenezom. Mpu atom MapreH cnpa-
BeANWBO npeanonaran, 4to, cobniogaA onpegeneHHble Nponopuvn
MEeXAY COAEpXKaHWeM yrnepoaa B CTanu W 4YyryHe, MoxHo Gyaer
‘nonyyats metann nwboro cocraBa U 3apaHee 3aflaHHbIX MeXaHu4ec-
KUX CBOWCTB. MlgeA He HOBaA: ee, KaK Mbl MOMHUM, OCYLUECTBUN
ewe lentcmad. OpHako y neun MapreHa 6Gbina oaHa OCOBEHHOCTb,
KOTOpaA M MO3BONMNA 3TOMY arperaTty 3aHATb BbIA3OLLEECA MECTO
B METannyprvvi: MapTeHOBCKaA MNe4yb OTannuMeanach He KaMeHHbIM
yrnem, a pereHepaTopHbLIMU razamu.
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Iloan crtapwero NOKONeHWA NOMHAT TPYAHbIE roasl Benukon
OTte4yecTBEHHOW BOMHLI. TOraa B Thifly He xBaTtano 6eH3uHa MW No Ao-
poram e3funuv rpy3oBUKW C ABYMA HEYKNIOKUMWU BEPTUKANbHbLIMU
KoTnamu no 6okam KabuHbl, a B Ky30Be nexan 3anac "‘tonnuea’” —
AepeBAHHbIE YYPKU. 3TU KOTNbl U Beinu rasoreHepatopamu. O6pa-
30BaHWe rasa B HUX MPOUCXOAWUNO NPU rOPeHuW APEBEeCHHbI C Hepo-
CTaTOYHLIM KONWYECTBOM BO3ayxa. Bam 310 HUYero He HanomMuHaeT?
Hy, KOHe4yHO: u3rotosneHue ApeBecHOro yrnA. TONbKO paHsle ro-
proume rassi NpocTo BeibpacsiBany B atmocdepy, a B Aeno LWen yrons.
B rasorenepatope ke, Ha060pOT, OCHOBHbLIM NPOAYKTOM Npouecca
ABNAIOTCA rassl, a NO6oYHBIM — yrone. MpU CKUraHuM KameHHOro
yrnA unu Topda B rasoreHepatopax 06pasyloTcA Takue e ropryue
rassl. Ho. . . OHu no3BonAT nonyyats 6onee BLICOKYH TemMnepaTy-
py, 4eM Npv ropeHuy ApPeBecHOro yrnA. A rnaBHoe, OYeHb YNpoLUaoT
TexHonoruveckui npouecc. Teneps He HY>XHO cHabxaTk Nevs TONKOM,
KuAaTe nonatamu yrons, Beirpe6arts 3ony. BmecTto atoro — oTkpsi-
Ball BEHTWUIb W NOAXUrai CTPYHo rasa.

MapTeHOBCKaA Mevyb OTHOCUTCA K TOMY >KE TUMY OTpaXkaTenbHbiX
neveii, 4To M nyanuHrosan. lMnamA B Hel He KacaeTcA Henocpea-
CTBEHHO MeTanna, a yaapAeTcA B cepuyecKuid CBOA, TENMO OT KOTO-

%, ropaunH SEnuE
ras e < rA3bl
. ==

NEYb CUMEHCA-MAPTEHA
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poro w otpaxaercA BHu3. Moa (unu nopuHa) neun npeacrtaenAer
co00i yrnybneHne — BaHHY, BbINOXKEHHYIO OFHEYMOPHLIM KUPNU-
Yom. B Hee 3arpy»xalT MeTannM4eCKun NOM, 3anvBaloT XUAKUNA
YYryH, NnOTOM NYCKaKT ras u noaxxwuratot ero. MNocreneHHO meTanno-
NNOM pacnnaefnAeTCA W NepemMeluMBaeTCA ¢ YyryHom. B BavHy pob6ag-
NAIOT U3BECTb W APYrue Giiockl, 4TOBbI NOCTOPOHHME MPUMECH, YXYA-
lalwue Ka4yecTBO MeTanna, nerye BCNNbIBanu v Aep<anuck Ha no-
BEPXHOCTW. 3TOT WNAaK 3aTeM CMUBAOT (MNK, KAk rOBOPAT CTanesa-
Pbl, CKa4nBaloT) OTAENbHO OT MeTanna.

OpHa nnaeka B cTapbiXx MapTeHOBCKUX Meyax npoaomkanaces 10—
12 vacoB. [lonro, ckaxete Bbl. C KOHBEPTEPOM U He CpaBHWUTL. Pa3sy-
MeeTCA, A0Nro. 3aTo K KOHBEPTEPY BO BPEMA NNaBKMU He noponaews,
He BMELIaewWwsCA B X0A npouecca. A MapTeHOBLbI UMEIOT TaKylo BO3-
MOXXHOCTb. 38 BPEMA NNaBKW OHM 0COBOM MeTanNUYeCK o "noxkon’’
HecKonbKo pa3 b6epyT u3 BaHHbI Npoby meTtanna u onpeaenAlT, Ka-
KWEe KOMMOHEHTbI HYXHO A063aBUTb, HAaCKONbKO YBENW4YUTE WNK
YMEHbLWUTL TemnepaTypy, 4YToGbl NOCKOpee BLIFOpPenu unW yuwinum
3 WNaK BpeaHbie NpUmecH.

Mei ynomaAHynn o pobaBke KOMMOHEHTOB. 3T0 6ecueHHoe npe-
MMYLLECTBO MapTEHOBCKOW Mewn, KOTOpOe MO3BONAET NOMYYaTh
CTank BLICOKOro Kauectsa. Kak Bbl nomHuTe, ewe ApesHUe macTepa
Bpocanu B XUAKMIA MeTann Tpaebl, UBEThI W NIUCTLA, COAeprKalLmne
MapraHeu, Xpom, BaHagui, monubaeH, TO ecTb nervpyouwme Beuye-
CTBa, NpuAalowve cTanm ocobele cBOMCTBA. Teneps Ha MapTeHOBCKOM
Ne4n MeTannypru nony4Yunu BO3IMOXKHOCTb AOGABNATL B >KMAKUNA
METann nerupyowmne BewecTea y)xe B YUCTOM Buge.

Utak, k koHuy XTX Beka yxe onpeaenunock COBpeMeHHOoe Lo
MeTannypruu. B nomHax v3 xenesHoii pyas! Beinaasnanm YYryH, KO-
TOPbIM 3aTemM B KOHBEpPTEpax UMM MapTeHOBCKMX Neyax nepennaena-
m B cTanb. Takum 06pazom, Nony4anca ABOWHON nepegen: U3 pyasi-
YYryH, n3 4yryHa — crane. [pouecc BbICOKONPOM3BOAUTENBHBLIA W
AOCTaTOYHO IKOHOMUUHBII, XOTA U UMEIOLWMIA Cepbe3HbIE HEROCTATKM.
Ho B TO Bpema aoctouHcTBa ABOIHOrO nepeaena 6binu ropaspo
KpynHee ero HepocTatkos. Heaapom atoT cnoco6 pacnpocTpaHunca
Mo BCcemMy MUpy u cTan Knaccuyeckum. Hepoctatku aBoiiHoro nepe-
Aena BbIABUNUCL 3HAYWUTENbLHO NO3AHEE, Ha WMHON, Gonee BbICOKOM
CTYNeHW TexXHWYecKOoro passBuTuA. B coBpemeHHOM, ceroaHALIHEM
BuAe ABOWHOW Nepeaen NONHOCTLIO BbINOAHWUA CBOK 3agayy — pan
YE/10BEYECTBY OrPOMHOE KONWYECTBO CTanei camoro pasHoobpazHo-
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ro HasHayeHuA. bes 3toro 6bina 66l HEBO3MOXKHA HaYyYHO-TEXHUYECKARA
PEBONIOUMNA, CBUAETENAMMU U YHaCTHUKAMM KOTOPOW Mbl ABNAEMCA
W KOTOpOW 06A3aHblI NOUCTUHE haHTACTUYECKUMM CBepLUEHUAMMU.

FA3 U Yrofb - KTO KOroz?

370 Havanoch ewe B NOCNeaHen YeTBepTU AeBATHAALATOrO CTONETHA,
B TOT CaMbIl NePUOA, KOrAa ABYXCTyMNeHYaTeiil Nepeaen B metannyp-
MM OKOHYaTenbHO OthOPMMNCA U NOBCEMECTHO YTBEPAUNCA. 3eMHOM
wap NOKPLIBANCA ryCTOW CeTbIO KenesHsiX Aopor. [IHeM v HOubID
MYanuce Mo HUM NapoBo3sbi, Bce Gonee n Gonee MOLIHbIE, U TAHY AU
3a coboi coctaBbl, Bce 6onee u 6onee anuHHbie. OKeaHCKy0 rnags
6opo3aunu xenesHsie Napoxofbl. B X rynkom upese crapatensHo
MbIXTENU NapoBbie MaluWHbLI, BPallaA OrpomHbie rpebHble Koneca.
A no TpACKMUM BynbDKHBIM YNWLEM eBPONEINCKMUX CTONWL YXKe rpo-
MbIXanu HeyKmoXXue Naposblie diyproHsl U NepBbieé 3KUNaxu ¢ ABK-
ratenAmMn BHYTPEHHEro CropaHuA, YAMBUTENLHO HaNOMMHaloLWue 13-
BO3uMubi0 NponeTky. Bonee Toro, yke aenanu nepesie po6kue no-
NbITKU OTOPBATLCA OT 3€MAM NeTaTenbHble annapartel TAXenee BO3-
ayxa. ,

Kazanock, ¢ TexHuyeckumu npobnemamu 4enoBevecTBO MOKOH-
yuno. B camMom fAene, KOHTUHEHTbI Bbinu CBA3aHbI Mexay coboi
TenerpacHbiMU KabenAamwu, 4yTo 0Becneuvsano mup GbicTpoit nepe-
favel MHOpMauuKu; TPaHCNOPT WCMPAaBHO NepeBO3WN NaccaXxupos
W rpy3bl Ha CyLUe U Ha MOpPe; NapoBblie MalLMHbI AaBanu A0CTaTOYHOE
KONWYEecTso 3Hepruu, 4tobbl NpUBOAWTL B AEWACTBUE 3aBOACKUE W
¢thabpuuHeie ctaHku. MexaHu3auua, TPaHCNoOpPT, CBA3L — 3TUX "'KOM-
NOHEHTOB'® AOCTATOYHO, YTOGLI UMBMNU3AUMA MOrna cyutatb cebr
BbLICOKOPa3BUTON.

B HOry C TeXHWYeCKUM NPOrpeccoM wwnu u metannypru. OHu He
TOnbKO OTpaGoTanu Ge30TKa3HbIM TEeXHONOrMYeCKWIA npouecc nony-
YeHUA MeTanna, Ho U Pacno3Hanu MHOroe U3 TOro, YTO NPOUCXOAUNO
B AOMHax, KOHBepTepax, mapreHax. KoHeuyHO, pacno3Hanu He Bce,
a NUWbL Camoe OCHOBHOE, camoe Heo6xXoaumoe, HO 3TO YXKe aasano
BO3MOXHOCTE He 6pecTu owynbio B TEMHOTE, HaAeACb Ha CYacTnu-
BbliA Cnyyail, a Hanepes NPOrHO3MPOBaTL NYTU NONY4YEHWA cTanen
TEMU UAU uHbIMKU cBoicTeamu. OcobeHHo nocne paboTt 3ameyaTens-
HeIX pycckux ydeHbix Maena [lMetpoeBuya AxHocoBa u [AMWTPUA
KoHcraHTUHOBMYa YepHOBa, KOTOpbIE PAcKpbIMM MHOTMe TaiHbl
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AmMmurpuin Konc‘rau*ruuoum
YepHos

1839 — 1921

AlesaTHadyaru ner YepHos okoHyun
Merep6ypackull  rexHonozuveckul
UHCTUTYT U 8CKOpe no npuznawe-
HUK 3aMeYarensHo20 pyccKoz0 me-
rannypza [1.M. Obyxoea Havan pa-
6orars Ha cranenureliHoOM 3ae0de
nod [llerepbyp2om UHKEHEPOM MO-
noroeozo yexa. B 1899 200y YepHoe
ecrynun 8 donwHocTs npogheccopa /i
merannypauu Muxainoeckol aprunneputckol akademuu, 20e u
paboran noyru 00 camol cmepTu.

Bonswoe HayyHOE u NPAaKTUYECKOE 3HayeHue umeno coenaHHoe
YepHOBLIM OTKPbLITUE KPUTUYECKUX TOYEK H@2pe8aHuA, Npu KOTOPbIX
Npoucx08AT BHYTPEHHUE nNpespauwjeHun cranu. YepHoesim Teoperu-
yecKku 060CHOBAaH U 3KCNEPUMEHTaNbHO NOOTBEPWOEH 861800 O TOM,
YTO pewarwyro pons 68 GOPMUPOBEHUU CTPYKTYPbLI U NOMyYeHuu
Tpebyemsix ceolicre cranu uzpaer Tepmuveckan obpaborka, a He
KoeKa, Kak cyuranoce pawee. [lpoyecc repmuveckol o6paboTku
opyduliHbix crT80noe, eHedpeHHbil “YepHOesiM 8 NpaKTuKy aprun-
nepulicko20 npou3eodcTea, ceizpan 6ONbWY pons 8 dene cHabxeHuR
pycckoU apTuniepuu HadexHsIMU U NPOYHEIMU CTaNbHbIMU OpYyOUAMU.

BaxcHedwum NonoxeHuem, 8bI08UHYTbIM ewe 8 nep8old Hay4yHoU
pabore Yeprosa, 6b1n0 ycTaHoeneHue c8A3U mexdy Tennoeol obpa-
6orrol cranu, ee cTpyKTypold u ceolcreamu. 3Tum 8 Hemanou cre-
newu Gbinlu 38/10)eHbl OCHOBLI HOBOU 06NAcTU HAYKU — MeTannosede-
HUA.

3HayuTensHyo ponb 8 NPOZPECCE METaNnypauu cTanu cui2panu pa-
60Ts1, Udeu u NpednoxeHus YepHosa, OTHOCAUWUECA K YCOBEPUWEHCT-
8088HUID METANYP2UYECKOU TeXHUKU U UHTeHCugUKayuu Meraninyp-
2uyeckux npoyeccoa. Ezo tpyd “CranenureliHoe deno’ cran ghyHoa-
MEHTaNbHEIM 8KIA00M 8 MEeTannypauie u ABUJCA,NO CywecTsy, nep-
8bIM HAYYHBIM TPYOOM NO MeTannosedeHulo 8 Poccuu.

HayyHele 3acnyz2u YepHoga nonywunu npusHaHue €0 ecemM mupe.
OH 661 u3BPaH NOYETHBLIM YNEHOM MHO2UX HaY4YHbIX U TEXHUYECKUX
obwecre 8 Poccuu u 3a 2paHuyed.




MeTanna, YCTaHOBWMNM, OTYEro CTanbk CTAHOBWUTCA MPOYHOW, a OT-
4ero XpynKou, ynpyroi, nnactuuHou. . . Tenepb MOXHO 6bino BbiTs
yBEPEHHbIM, YTO HMKAaKOW 3aKa3 MAalUMHOCTPOUTENel He 3acTtaHer
MeTannypros Bpacnnox W CTanbk C HYXHbIMW CBOMCTBamu 6yaet
cBapeHa.

MmeHHO B 3TOT ""6narononyyHsiid’’ MOMEHT MHOrMM mMeTtannyp-
ram C€Tano ACHO, YTO NpULWNa NMopa UCKaTb HOBble cnocobel nony-
YeHUA xenesa.

He napapokcansHo nu? Het, HU4yTh. Passutue metannyprum, Kak
¥ nwboil ApyroM oTpacnu NPOMBbILWNEHHOCTU, B NEPBYI0 OYepefb
obycnoenusaetcA rny6oKuMKU 3KOHOMUYECKUMU dakTopamu U 06-
LWWMM Pa3BUTUEM TEXHUKW. A KPOME TOr0 — 3KOMOruen.

Cpasy oroBOpMMCA: U 3IKOHOMMWKA, U Pa3BUTUE TEXHUKK, U IKONO-
rMA — BCE OHW [AEWACTBOBaNM He OAHOBPeMeHHO. lMepBubI TONYOK
Aana 3KOHOMMKa, a NOTOM, Y>)xe B Hawe BpemMA, K Heill "'npucoeaunHu-
nuce’’ U ocTanbHele ABa hakTopa. Bot Mbl 1 Byaem ux paccmatpu-
BaTb, TAK CKa3aTk, B XPOHONOrMYECKOM NOPAAKE.

Mei Tonbko 4TO cKkasanu, 4TO ABOWHOW nepeaen oOPMUNCA B
IKOHOMMWYHBIW U BbLICOKONPOU3BOAUTENLHBLIM Npouecc. U Bapyr —




JKoHOMUYecKue akTopbl. . . Hukakoro npotvBopeuyvAa TyT Her.
lpocTo Hayanu meHATLCA YCNoOBUA “"BOKPYr’’ MeTannypruu.

Mepsbi cepbesHbit yaap ABOMHOMY nepefeny HaHec. . . KOKC.
la, nal ToT cambiit KOKC, KOTOPbLIA Aan »W3Hb U ‘COBpPEeMEHHOMY
AOMEHHOMY MpOUEcCY, U, B KOHEYHOM WTOre, BCEMY ABOMHOMY
nepegeny. Ml yXe YNOMMHanNW, 4YTO KOKC MOXHO W3rOTOBUTS
TONLKO M3 HEKOTOPbLIX COPTOB yrnA. X Tak v HasbiBawT — KOK-
cylowuecA yrnu. TONbKO OHKU, Bbifep)kae ANWUTeNbHbIA Harpes 6e3
AocTyna BO3Ayxa, cnocobHbl NpeBpawatbCA B NPOAYKT, AalOWwmii
Np1 cropaHun 6Gonbluoe KOMMMECTBO TenNna M BbiAEPXKUBAIOLLMIA
OrpomHble naBneHWA B AomHe. Ho. . . u3 Bcero pasHoobpasuA yrnei
B 3eMHO KOpe MeHblle BCEro — KOKCYIOWMXCA. B HekoTopbIxX
CTpaHax ux HeT COBCEM, B APYruX OHW COCTaBNAIOT NULLbL HECKOMLKO
NpoueHToB OT obuero kKonuyectea yrneit. Tak uto HEKOTOpbIe, AaXe
NPOMBILWIEHHO Pa3BUTLIE FOCYAAPCTBA BbIHYX/EHLI 3aKYNaTh KOKC
y csoux Gonee ofecneyeHHbIX CbipbeM coceaeil. A NOCKONbKY KOK-
CYIOLWMECA yrnu — aenumnT, TO U CTOMT KOKC Hemano, Mpuxoaurca
nnatnuTe 3a Hero 3onotom. Bor Bam u akoHomuka! Ho neno He Tons-
KO B UeHe.

BcnomHum, uto TpebyetcA metannypruyeckomy 3asopy, pabora-
1owemy no cnocoby asoitHoro nepeaena. Bo-nepsbix, emy Tpebyerca
KenesHaA PyAa. 3HauuT, 3aBOJ YKENaTenbHO CTaBWUTL BO3Ne PYAHOro
MECTOpPOXKAEHUA, 4TOBLI He BO3NTL PyAy u3naneka. Bo-sTopeix, emy
TpebyeTCA KOKC, BbINONHAOWMA yHKUMUM TENNOHOCUTENA U BOCCTa
HOBUTENA PyAbl. 3HayuT, Xopowo 6bl CTaBWUTL 3aBOA M BO3ne 3ane-
KEA KOKCYIOWMXCA yrnei. B-Tpetbux, 3asoay TpeGyetcA Bopga,
MHOr0 BOAbI ANA OXNa)xKAEHUA MeTannypruyeckux arperatos. Cnego-
BaTenbHO, 3aBOA OGA3aTeNbHO Haf0 CTaBUTL BO3Me PeKW MNK o3epa.

A Tenepb NOCMOTPUTE Ha KapTy W NOMbITANTECh OTLICKATh TaKOe
MEeCTO, rae BO3ne pexu Guinn Gbl MECTOPOXAEHMA PYAbI U KOKCYIO-
wwxcA yrnei. Slyywe He nbiTaitTecs. . . Takum 06pazom, Yem-To
BCeraa NMpUXoAWTCA NocTynarscA — nubo pyaou, nubo yrnem. Boaa,
ECTECTBEHHO, BHE KOHKYPEHUWWU: NOCKONbKY BO3WUTL €8 B YKENesHo-
AOPOXHBIX uMUcTepHax GbiN0 Bbi BEPXOM 3KOHOMMYECKOI Heweneco-
06pasHOCTH, 3aBOALI BCErja CTPOAT BO3ne BoAwl.W crapaioTca npu
3TOM BbIGPaTL TaKoe MecTo, 4To6bl Henopaneky Gbinu NGO yrons,
nbo pyaa. MMeHHO Tak Gbin MOCTPOEH 3HAMEHUTBIN MarHurorop-
CKUIA MeTannypruyeckuiti KombuHat: Ha Gepery peku Ypan sosne
ropsl MarHWTHOW, CNNOWL COCTOALWEA U3 NEPBOCOPTHOMN KEeneaHoM
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Amutpuin Ueanosuy
MeHpaenees

1834 — 1907

Podura eenuKk020 pyccK020 y4eH0z20 —
Tob6onsck, 20p00 cebinsHbIx dexkabpucTos.
TecHbie KOHTaKTbI ¢ HUMU u Oawe podcT-
@eHHbie OTHOwWeHUA (dexabpuct H.bacap-
2uH Bbin XeHaTr Ha cecTpe y4eH020) Hano-
MUnu 3ameTHsIl OTNEYaToK Ha HopmMupo-
eaHue nuyHocTu Mendeneeea.

BaxcHetwum denom wusHu MeHndeneeea Agunoce OTKpeiTUe NEpuo-
OduYecK020 3aKOHa XUMUYECKUX 31eEMeHTO8 — 3aKOHa, CTaBuiez0 ecrecT-
8EHHO-Hay4YHOU OcHOBOU cOBpeMeHHO20 y4YeHuA 0 eewecree. MeHdene-
eey NPUHAONEXUT TaKxe pAo eamHel wux paboT e paznudyHelx 06racTax
Hayku. Bydyywu 2eHuanbHbiM XUMUKOM, OH 38HUMAINCA U METeoponozau-
ed, u merponozued, u azpoHomuel, u nedazozuxol, fluyHan 6ubnuore-
K& yyeH020 Hacyutbieana okono 16 reicAY KHu2, Bpowop, 0TOEnbHbIX
crared.

Mendenees yuran nexyuu & [MerepbypacKoOM yHuUBepcuUTeTE, 3 3aTEM
6b1n usbpan npogheccopom xumuu [lerepbypzck020 TexHONO2uYecK0zo
uHeruryra. B 1880 200y sudnelwue pycckue yvyeHsie 8b108uHyniu MeH-
Oeneeea & 4newsi [lerepbypzckol Akademuu HayK, HO PEBKYUOHHOE
BonswuHCcTEO e OTe8epano 3ITO npedcrasneHue, 4T0 8bi3eano peskul
nporect nepedosol o6wecreeHHocTu cTpamel. [TATe pycckux yHueepcu-
Teroe Hazeanu MeHdeneesa ceoum noveTHsim YneHom. KembpudwecKkud,
Oxcghopdckuil u Opyzue crapelwue yHusepcuTeTst Eeponsi npuceounu
EMY NOYETHbIE YYeHbie CTeNeHU.

Mrozoe coenan MeHdenees OnA pazeuTud NPOU3BOJUTENBHBIX cull
Poccuu. E20 uHTepecoeanu e0npocsl wWupoKO20 ucnOnNs308aHUA OTe-
YECTEEHHbLIX NONEIHBIX UCKONEEMBIX.

Botdarowulica y4ereill yoenan 60nswoe 8HUMAaHUE Pa3guTUIO METan-
nypauu, 0c060 yKa3slieaA Ha 8aMHOCTb ucnOns3oeaHuA GedHsix pyod.
B ceoux Tpydax ox 060cHO8an rakwe Heo6xod0umocTbh paspaboTku 60-
2aTsIX MecTopoxdeHul XPOMO8bIX U MEp2aHyessix pyd Ha Ypane u
Kaekaze. O0Hum u3 nepesix 8 Poccuu MeHdeneee nocrasun eonpoc o
8038paweHUU MeTanNypauu K NDAMOMY 8OCCTaHOBIIEHUIO HeNesa.




pyasl. A kKokc? Ero Bo3vunu 3a ThICAYM KunometpoB us Kysbacca,
rae Toxe Ha Beperax pek CTOANW METaNNypruyeckue 3a8oap No6nu-
30CTH OT 3anexkel KOKCYIOWMXCA yrneid. Tak v AeiicTeoBafi MHOrve
FOAbl 3TOT Komnnekc: ¢ Ypana 8 Cubupb Muanuce BaroHsi ¢ pyaoit,
a 13 Cubupu Ha Ypan B Tex e BaroHax myanca Kokc. MoxHo npen-
CTaBuTh, KaKUM BpemeHemM 3T MaATHUKOBLIE NEPEBO3KU NOXKUNMCH
Ha cebectoumocts metanna! Ho yto nogenaews — Hago!

Ho Beab 6biBaeT TaK, 4TO MECTOPOXAEHUA PyAbI UNK KOKcyloue-
rocA yrnA HaxOAATCA Aaneko OT BoAbl. Heyrenu e ux He ucnons-
3yoT? OTHI0AL. YenoseuecTBO He MOXET NO3BONUTL cebe TaKkylo poc-
Kowek. U ecTb HEMano 3aBoAOB, KyAa v PyAy, W Yronk BO3AT U3nane-
ka. [loporo 310 06x0AUTCA, HO 4TO Noaenaells — Hapo! i

Bot 3tn-To0 akoHOMUueckue coOBpaxeHUA 3acTaBunu meTannyp-
FOB ewe B NPOLOM BeKe YCOMHUTBCA: @ TaK M Y XOpoLl ABOM-
Hon nepepen? U He nyywe nu 6yaeTt 3aMeHUTL ero KakuM-NUGo apy-
MM Npoueccom, ANA KOTOPOro He NoHapobATCA Bce TpU ""KOMNO-
HeHTa" — pypa, KOKC W BOAA, @ AOCTaTOYHO GyaeT XOTA Gbl ABYX.
HasepHoe, kaxpgomy ACHO, yTO nockonbky 6e3 pyabl U BOAbI He
oboiiaewscn, TO “KaHAMAATOM Ha BbineT” 6uin Koke. HO MOXKHO nu
CO3AaTh TaKOii HxenesoaenatenbHbii NpoUecc, B KOTOPOM He y4acT-
ByeT Kokc? OTBeT Ha 3TOT BONPOC He 3acTaeun ceba XKAathb.

B 1899 roay .M. Mengenees npopouecku nucan: *'f nonaraw,
4TO NpWUAET CO BpemeHem OMATL Nopa uckarb cnoco6oB NpAmoro
NONYYeHUA xenesa v cranu us pya, MuHya wyryn’’. Mpamoe nony-
yeHue. . . Ho passe Hy»xHO co3pasate 3ToT npouecc? OH yxe Bein
CO30aH. . . HECKONbKO ThICAYENeTMi Hasaj. Tak 4TO e, BO3BpaT K
crapomy? [la, HO Ha COBpPEMEHHOI NPOMBbILWNEHHOM ocHoBe. WaBe-
CTHBIA pycckuit meTannosea [1.K. YepHos TeopeTuyecku 060CHOBbI-
BaeT OAWH M3 cnoco6oB NPAMOro BoccTaHoBneHwA. OH cobupancA
OCYLWECTBUTL ero Ha NPaKTuKe, HO, Kak FOBOPWUTCA, PYKH HE AOWNU:
“YepHOB MHOro NeT OTAan YpesBsbIYaitHO BaXKHOI paboTe No WU3YYEHUIO
BHYTPEHHe CTPYKTYpbl MeTanna.

MepBbift B MMpe NaTteHT Ha cNOCO6 NPAMOrO BOCCTAHOBNEHUA Ke-
nesa u3 pyabt 6bin BeigaH ewe B XIX Beke HEMEUKUM WH)KEHEPam
Cepsaiicy u Mpeaty. 370 6binK B 06WEM-TO HeNnoxme crneunanucTel,
HO, HaBepHOe, Mano Hawnocs 6bl B MUPE CTOMb e CaMOYyBepeHHBIX
u3obperateneit. He obpemeHna ceba npeaBapuTenbHbIMM uceneno-
BaHWAMM, OHW AOBONLHO MWBO pa3paboTanM METOAMKY BOCCTaHOB-
NeHUA pyaAbl YrneBOAOPOAaMW — yriem, macfnamu, XMpamu, cMo-
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namu, HedbTblo. CepBaiic u MpeaT He oueHUnKn BCcell CAOXKHOCTY 3aAauun
¥ NEerKOMBICNEHHO PEeLMNM OCBOWUTL CRULLIKOM LUMPOKWIA AUanaszoH
BOCCTAHOBWUTENEW, MPUMEHEHME KaXKAOr0 M3 KOTOPbIX Tpebosano
ocoboro TexHonoruyeckoro npouecca. M He BbIN0 HW4Yero yausu-
TeNbHOr0 B TOM, YTO CO3faHHaA ANA POMbIWNEHHOW OTpaboTku
NPeanoXXeHHOro MeToAa YHWBEpCcanbHaA yCTaHOBKAa OKasanach non-
HOCTbIO HepaboTocnocobHoi. Co3gate TakyH YCTaHOBKY HEBO3MOXK-
HO Aiaxe cevuac.

He 6yaem cnnwkom cTporu K HeMeuKkum uHxeHepam. He oaHUM
UM Ka3anocb, YTO 3TO O4YeHb Nerko — BO3POAUTH CNOCOGLI APEBHUX
meTannypros. B camom gene, onvcaHua 3Tux cnoco6oB MOXHO Bbino
NPOYECTb B CTaPUHHLIX pyKoNUcAX. Koe-rge coxpauunucek 1 ropHsl, B
KOTOpbIX THICAYM NeT Hasap BeiNnaenAnu metann. Gonee Toro, B
pAAe CTpaH eule BoBC paboTany KpoweyHble AOMHUULI. Mcnonbaya
B KayecTBe BOCCTaHOBWTeNnA 6epe30BbIM yrone, OHW BbINNABNANKU
METann OTNUYHOro KauyecTBa. KOpO'(e rOBOpA, UCTOPUA B XWUBOM
BUAE — CMOTPM, yuucb, BHEAPAN. A ecnu 1 3TOro mMano, Toraa CTomno
nmwe OTKPbITe KHUry [.M. AHotoea O 6ynatax’’, KOTOpy OH
u3nan B8 1841 ropy. 3aMevarensHeii pycckuii MeTannypr NONHOCTbIO
PacKpbin CeKpeTbi BOCTOYHbIX MAacTepoB, BbiNnaBnABWMX GynatHyo
CTanb B rAMHAHBIX TUFNAX. TYT U AyMaThk He Hago: aenait ‘no AHOCO-
BY’’ 1 BCce B nopAaKe.

YBbl, TEXHOMOIMI0 APEBHMX NPU BCEX ee AOCTOMHCTBAX Henb3A
6b1N10 MEXaHW4YeCKN MepeHecTV B HOBbIE BpemeHa. 3Ta TeXHONOruA
obnanana BecbMa CyLIECTBEHHbIM HEAOCTaTKOM: YPE3BbIYAHHO HMW3-
KO nNpou3BoauTenbHOCTbio. A B koHue XIX Beka TpeboBanca
npouecc, KOoTopbid NO BCEM NOKasaTenAM MOr Gbl COMEepHWUYaTh C
ABYXCTYNEHYaTbiM Nepeaenom.

CHavana 3ToT npouecc Nonpo6oBank OCYLIECTBUTb. . . B NOMHE.
Paccy)xpanu Tak: HEBaXHO, YTO KOKC AOpOr, HO ecnu yAacTcA u3ba-
BWTLCA OT "NUHEro” nepesena W NONyuYuTL W3 PyAsl cpasy CTanb,
TO 3KOHOMMA yxe Byaer 3HaunTensHoM. TOraa v ¢ KOKCOM MOXHO
NPUMUPUTLCA. W AeCTBUTENBHO, W3MEHMB peXMM NNAaBKWU, TOYHO
paccyuTaB TepMWYECKMWI MpOLecc, HeKOTOPLIM MeTannypram yaa-
nock MONYyYuTh B AOMHAaX BbICOKOYrNepoAUCTYIo cTank. Ho. . . oHa
HuUKyAa He rogwnace. Bce peno 6eino B npumecax. B Tex cambix
BpeAHLIX ANA MEeTanna BewecTBax, KOTOPbIE NEPeXOAAT B Keneso
U3 DYAb!, A3 elle BHOCATCA AOMNOMHUTENLHO KOKCOM, — B cepe, thoc-
thope, mbiwbAKe U mMHOrux apyrvx. MepennaenaAn 4YyryH B8 mapre-
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HOBCKMX Meyax, OT 3TUX NpUMecei B 3HaYMTenbHOWN CTeneHwn yaaeTcA
uszbasutscA. Xeneso, nony4yeHHoOe B AOMHE, M306MNOBano nmMmu.

JlomeHHaR neys W cosgaBanace ANA TOro, 4ytobbl nNonyYate W3
pPyAbl UMeHHO 4yryH. OHa, ecnn MOXKHO TaK BbIPa3uTbLCA, YYUTbIBana
Bce ocobeHHOCTM 3Toro npouecca. MoneiTka NPUCNoOcobuTs AOMHY
K APYroW TeXHONOr W 3apaHee BNeKna K HEeMUHYEeMbIM NOTepAM NMBo
B Konuyectee, NMBo B KavyectBe. C KONWYECTBEHHBIMM eLLE MOXKHO
6bin0 661 NPUMMPUTLCA: OHW BOCNONHAMUCL 33 CYET COKPALLEHWA
TeXHONMOruyeckux onepauuin. lMMoTepu KavyecTBeHHble OKa3anuch
HEBOCNONHUMbIMU.

MpuHUMNUanbHO HOBLIW Npouecc Tpe6oBan NPUHUMNWANLHO HOBO-
ro arperarta. Ml KOrpamerannypru 3To NOHANK, NaTeHTbI NOCLINANUCL,
KaKk u3 porawu3obunua — B. Cumenc (1871 r.) , ®. Cumenc (1884 )
Xycrasens (1885 r.), npodgeccop Jpensept (1891 r.), Bectman
(1894 r.), Mpenaans (1903 r.), npocheccop 3ummepcbax (1903 r.),
npoceccop Maresuyc (1907 r.), Crencdmna (1920 r.), Ayanr
(1922 r.), npodeccop P. Wenk (1922 r.). W 310T CNMCOK MOXHO
66110 6b1 NPOAOIKUTS.

Kak nerko BeIrnAavT 3TO NepeuncneHne Ha Gymare! A Beab Ha
camom Aene 3to 6ebina HeobbluaHO TAkenaa pabora. lNpuaymats
YTO-TO HOBOE BCErAa Henerko, HO B ThbICAYY pa3 TPyAHee U3MEHUTHL
y)Ke cymecTytouiee. TyT NPUXOAUTCA NPEOAONeBaTh U 06LLY0 UHEp-
LUMI0 MBHLUNEHWA, W COBCTBEHHbIE CMOXMBLUWECA NpeacTaBneHvA. Y
metannypros X 1X sexa 6bin 0TpaboTaHHbIN ThICAYENETUAMW aHanor —
cnocobbl ApeBHUX macTepos. W Mbicnbs Bce BpemA “‘HaTbiKanack'' Ha
3TM cnocobbl. MOXKHO TONBKO NO3aBUAOBAaTL CMENOCTU NIOAEN, Cy-
MEBLUMX OTPEeLMTBCA OT NpuBbIMHOro. J1io6ONLITHO, YTO BCE OHU
npocnasunuce ceoumu pabotamm no o6bIMHOMY ABYXCTyneHYaTomy
nepegeny. Ml aToT KaXyWWICA NapagoKc Nerko MoHATb: KOMY Kak
He M BbINKM nyYlie BCEro M3BeCTHbl BCE HEAOCTAaTKWU AOMEHHOro u
cTanennaBunsLHOro npoueccoe?

Ha py6exe XTX n XX BeKOB UCCNea0BaTeNnu Y4CTO TeOpeTUIecKu
CYMeNn OXBaTWUTb MOYTW BCe BO3MOXHbIE B TO BDEMA W MbICNMMbIE B
6nuvxaiiwem 6yayliem cnocobel NPpAMOro BocctaHoBneHnuA. OcTaBsa-
nock TONLKO 6paTh OAWH U3 HUX U KOHCTPYMPOBATL COOTBETCTRYIO-
Wit arperat. Bnpouem, nepBbie AeWicTByioUMe arperatsl NOABUNUCH
elwe MpPYU KU3HU OCHOBOMONOXHWKOB HOBLIX CMOCOGOB MPAMOro
BOCCTaHOBNEHUA.

89



Caman nepBan ycnewHo AeACTBYIOWAA NPOMbILINEHHaRA YCTaHOB-
Ka Takoro tuna 6eina noctpoeHa B 1911 roay B weeacKom ropoae
Xaravec. lBeumA w3nasHa CNAaBMTCA KakK MWPOBOW NOCTAaBLUMK
BbICOKOKaYecTBeHHON ctanu. Mpaeaa, wWBeACKaA crank OTAWMYENach
He TOMIbKO OT/IMYHLIM KaYeCTBOM, HO W BbICOKOW LeHol. O6ycnosnu-
Banoce 370 Tem, 410 lllBeunA — eauHCTBEHHAA eBponeiicKanA CTpawHa,
KOTOpaA BNNOTb A0 BTOPOW MMPOBOW BOMHLI COXpaHANa ApeBHUe
AOMHbI, paboTalowme Ha apesecHom yrne. KoHeuHo, 6sinu B Weeuun
W COBpPEMEHHbIE ANA TeX NET 3aBOAbl, rAe AeWCTBOBanNM AOMEHHbI
neyn Ha kokce. Ho BcA KauecTeeHHaA cTanb BbINNaenAnace no cra-
pvHKe. [loNOTONHbIE AOMHBI AaBanyU Mano MeTanna, OTCIOAa W ero
BbICOKaA UeHa. 3aT0 (NOCKONbKY APEBECHbIM Yronb — 3TO YUCTHIN
Yrnepoa, He 3arpA3HEHHbIA HUKAKUMKW MNPUMECAMM) XMMUYECKan
41cTOTa cTanu Geina BenMKONEnHoM.

OpHako B KoHue koHUOB W lBeuuo nocturna obwan cyasba
eBponeiicknx crpad — geduunT neca. U yxke B HaYane Hawero crone-
TUA LWBEACKUM MeTannypram NpULLINOCkE KPenko 3aayMaTbhCA: Kak
BbilYCKaTb Ka4eCTBeHHYI0 CTanb, He NepeBOAA AePeBbA Ha yronb?

BnepBeie OCywecTBWTs Ha NpaKTUKe NPAMOE BOCCTaHOBNEHWE
Wenesa pewwun wwBeackWit uHxkeHep 3. CoepuH. K atomy BpemeHu
YYeHbie pa3paboTanu yxke [A0OCTaTOMHO MHOro CNoco60B OAHOCTY-
nenyatoro npouecca. Ho CeepuH pewmn “6ute HasepHAKka": o6pa-
TUTLCA K Npeakam. Mon, Mano nn 4T0 Tam yuyeHbie HaBbIAYMbIBAIOT,
"8 Yy NpefKOB Bce-TaKW XOpPOWO nonyvanocs. HenpesaoipeHHbik
6ynat OHW BLINNABAARNK B FNMHAHLIX FOPLUKAX, KOTOPLIE 3aNOAHANM
yrnem v pyaoi — Hy 4To x, nonpobyem noctynute Tak xe. U Coe-
PUH NOYTM NONHOCTLIO NOBTOPUN cNOCcO6 ApeBHUX MacTepoB. OH noc-
NOMHO 3arpysun pyAy ¥ BOCCTaHOBUTENL (KaMEHHOYrOMbHYIO Mbifb
M KOKCOBYIO MENoYb) B LIAMOTHBLIA TUrens, KOTOPbIA MOCTaEBWA B
neus. Mpu BLIGOpe arperata y ChepuHa TOXe OCO60W MOpPOKW He
6b1n0. OH NPOCTO UCMONB3OBaN cTapylo 3a6POLLEHHYIO Nedb, B KOTO-
PO paHbLe 06XUrany Kupnuuu.

3ameTbTe, KaKue HefedUUUTHBIE U [ELUEBbLIE MATepuanbl UCMONb-
30Ban WBEACKUW MWHKeHep. KameHHOYronbHaA NbiNb U KOKCOBaA
Meno4b — 370 (PaKTUYECKMU OTXOAbI YronbHOro NpoussoacTea. [a u
otannuean ceow neys CbepuH camMuiM fpewessim yrnem. Mpaspa,
pacxopoBsancA OH B 60MbwoOM Konuuectse. [lecATh CYTOK MOAPAA
pabouve HeNpPepsIBHO KWAANWU Yrons B TONKY, NOAAEPKUBAA BOKPYr
TarnA Temnepatypy 8 1200 rpagycoe. Ho aecaTs CyTOK — 370 e
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ONro, — cKaxere Bbl, — Y APEBHMX MacTepoB U TO NpoLecc nNpoTe-
KANn B HECKOMbKO pa3 6eicTpee. [la, KOHEYHO, AONrO, 3aTO U MeTans
nony4ancA takoi, 410 news ChepuHa yHKUWOHUPYET A0 CUX rop.

- OHa nvwb NpeTepnena HeKOTOPbLIE KOHCTPYKTWBHLIE YCOBEDLUEHCT-
HBOBaAHWA.

Tenepb 370 orpomHan Tpy6a, U3OrHyTaR B Buae Topouaa C AnNK-
HOW OKpY>XHOCTU 275 meTpoB. BHyTpu — rasossie ropenku u 3500
rurneid. MNMocnenoBatenbHbiM BKIYEHUEM W BbIKIOYEHWEM rOpenoK
nnamA nepemewiaeTcA no kpyry. Becb npouecc npoaomkaerca 180
yacos, U B rop 3rta ycraHoeka faet 30 ThICAY TOHH OYeHb AOPOroro
meranna. lpasaa, U3-3a UCKNIOYUTENBHO BLICOKOW CTOMMOCTY Nony-
yaemoro >xenesa mertofi CoepuvHa He Hawen WUPOKOro pacnpocTpa-
HEHWA, @ W KONbUEBLIE MeYu 0Ka3anuck ManonpoU3BOAUTENbHLIMM.
Ceityac B Liseumu nocTpoeHsl ABe TyHHeNbHbIe Neyn (Tpyby BbINPA-
Munm) , KoTopsie obecneynsatoT Gonee agihbeK TUBHLIN Harpes U COK-
palaoT BPEMA Onepauun.

YcranoBka CbepuHa HarnAAHO NOKasana, 4To NpW BkiNnaske
wenesa MoxHoO oboiTtuce 6e3 aedmumTHOro Kokca. HerpyaHo npeg-
CTaBWTb, HAaCKOMbKO 3TO YAEWEBWT NPOW3BOACTBO, pa3 OTnager
HapobHOCTL B KOKCOBbIX OatapeAx, TylwMnbHbiX BalHAX, BO BCEM
[LOPOroCTOALEM KOKCOBOM o6opypoBanuu. [la U caMu KOKCYIOLWM-
eCA Yrnu MOXHO Gyaer ucnonb3oBath COBCEM MO APYroMY HasHa-
YEHWI0 — KaK LieHHOEe Cbipbe ANA XUMWUKU. A rNaBHOE, CTAHET HeHYX-
HOW OrpoOMHan [OMEeHHaA Nneyb — arperart, Tpe6yloWwni KonoccanbHsIX
KanuTanoBnoXeHWH U OYeHb BLICOKOW OpraHvW3auny NpoM3BoOACTBa.

Mpaepa, N0 NPOM3BOAWTENLHOCTM YCTAaHOBKW NPAMOro BOCCTa-
HOBMEHUA 3HAYMTENBHO YCTYNawT "'TaHAaeMmy’' AOMHA — MapTeH uau
AOMHa — KOHBepTep, a NOTOMY BNNOTHL A0 CEPeAuHbl HaLlero cTone-
TUA OHW pasBuBanuch cnabo u NULWL B HEKOTOPLIX CcTpaHax. Monoxe-
HWe M3MEHMNOChb, KOrAa B AeicTBWe BCTYNUN BTOPOW hakTop — pas-
BUTHE TEXHUKU. MIHbIMK CnoBaMu, KOrAa Hayanack Hay4YHO-TEXHUYEC-
KaA peBonouvA. PeakTvBHaA aBuauwA, aTOMHaA 3HEPreTvKa, 3nek-
TPOHWKA, OCBOEHWE KOCMOCa — BCe 3TO NOCTaBuNO Nepes MeTannyp-
ramu 6esoTnaratenbHylo W KpailHe CNOXHYIO 3a4avy — AaTh METanns!
C HOBbIMM, flOCeNe HeBUAAHHbIMU CBOUCTBaMM.

Mbl BOCXMILAE@MCA MOLWIHOCTBIO ABWUraTenei, CTPeMUTENbHO YHO-
CAWMX B KOCMOC MHOFOTOHHYI pakeTy. HO HacKONbKO MOXHO
6bin0 Gbi YBENUYUTL MOLHOCTE U KaK Aaneko NpoABUHYTL OCBOEHUWe
Kocmoca, ecnv 6bl Kamepbl CropaHUMA KOCMUYECKUX ABWraTenei cae-
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naTh M3 >KaponpoOYHLIX CMNaBoB, CNOCO6HLIX
pabortate npu Temneparype 3—4 TbiCAYU
rpagycoB. YBbl, HET MOKa TaKUX CNnasBoB,
M NPUXOAUTCA WMCKYCCTBEHHO YMeHbLUaTh
TemnepaTypy B Kamepe CropaHWA, CHWXaTb
MOLLHOCTb ABUraTeneit.

CnyctumcA M3 Kocmoca Ha 3emniwo. B
COBPEMEHHOM TAMENOM MAaLLIMHOCTPOEHUN
NPWMEHAIOTCA AeTanu BeCOM B COTHM TOHH,
anvHoi B 30—35 metpoe (3to Beicota 10-
aTaxHOro goma). Tonsko poTtop Typ6WHBI
anA KpacHoapckon MIC wumeer aAvamertp
2,3 metpa. BnevatnAwwme uudpsl. Ho aa-
BalTe 3ajaAVMCA BOMPOCOM: 3@ HYXXHbI NU
Takue pa3mepbl? OKasbiBaeTcA, OHM BOBCe
He Hy>Hbl. MoxHO 6bino 6el 060WTUCH rO-
pa3no MeHbwuMKU 1 Bonee nerkumu aera-
NAMMU, HO. . . BAPYr Npou3oiger aBapua? Bo
MMA 3TOro camoro "BApYr’’ WHXXeHepbl W
NpUAaoT WU3roTOBNAEMbIM M3AENWAM AecA-
T4, @ TO WM ABagUAaTUKpPaTHLIA 3anac npouy-
HOCTWU. ECNKM MOCT JOMKEH BhlgepXKaThb, CKa-
K€M, CTO TOHH, ero CTPOAT C Y4ETOM ABYX-
TbICAYETOHHOW Harpyaku. HapexHo? Pasy-
meeTcA. BeirogHo? OTHIOAL HET, CNNOLLHbIE
ybbiTk. Beab 3anac npoyHocTM — 3TO
npexpae BCero yBenuueHWe Macchl AeTanei.
WHeIiMKM cnoBamu, Ha aeTanb yxoauTt B ae-
cATb—ABagLaTe pa3 Gonblwe Aopororo me-
Tanna, yem HyxHo. Ho Beas ects 1 apyron
nyTb NOBLILEHWA HAAEXKHOCTU U3AENUA: U3-
rOTOBNATL MX U3 MeTanna, UMeloLLero B ae-
CATb—ABaAUaTe pas Go'nhmyro NPOYHOCTL.
Kak e ero usrotosuts?

MeTannypram aTo uaBecTHO AaBHO. Knioy
K MPOYHOCTH METanNnoB — B UX XUMUYECKOMN
yuctoTe. Mbi yke rOBOPUNU, YTO KOKC OYeHb
CUNBLHO 3arpA3HAET AOMEHHbLIW 4YyryH noc-
TOPOHHUMW NpumecAmMu. loatomy npu ne-
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pepaboTKe 4yryHa B cTank MHOrO CUN W CPEACTB NPUXOAMTCA
TPaTUTh Ha yAaneHue npuUMeceld W3 MeTanna, Ha BbliBeaeHue
Mx B wnak. [inAa Toro utoBbl MONy4UTb CBEPXYUCTYIO, Oco60
KApOMPOYHY CTanb, NMPUXOAUTCA NPUMEHATb HECKONbKO CTaauu
oyncTky. CHavana u3 yyryHa B AYroBOW 3MEKTPONe4Yw BbiNNasutb
ctans. 3atem nepepaboTartk ee B cneuMansHeiX Nevax aneKTpoLwnaKko-
BOr0 AW BaKyyMHO-AyroBoro nepennasa. Pa3aymeertcA, nocne
MHOTrMX Nepeaenos CTOMMOCTb 3TUX CTaneil CTaHOBUTCA O4YeHb BbICO-
KOW. Ho paxe 3TW CBepXYUCTbIE CTanu yXe He YAOBNETBOPAIOT
MaluHocTpoeHve. Hano NOAHATE MX KavyecTBO "'Bbille BbiCLUEro’.
W Torpa poannack MeICAb: @ YTO €Cnu NepennasBnATe B 3NeKTpone4ax
He 3acCOpeHHbIV MPUMECAMM YYryH, a ropasgo 6onee YncTbiid meTann —
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HY, CKakxeM, Nonyy4yaemMell B YCTaHOBKax NPAMOro BOCCTaAHOBNEHUA?
Tak nocreneHHO cknagsiBanace obwana cxema Gyayulero 3asopa,
CKnaabiBanocs HOBOE HanpaBneHue B meTannyprum, M Kak pas B 310
BPEMA rPOMKO 3aABWUN O cebe TpeTUH hakTop — aKONOruA.

lNepBoe, uTo 6pocaeTcA B rnasa, Koraa CMOTPULLL Ha MeTannypru-
yeckuii 3aBoa, — Tpy6bl. BeicoKue ¥ HU3KWE, TONCTbIE U TOHKMWE, OHU
pByTCA B He6O M3 KaXKaoro uexa, Aa He No OAHOM: Haf UHLIMW 3aaHuU-
AMKU TPybBbl TOpMaT, Kak 3ybbA B pacuecke. W kaxpaa Tpyb6a ewe
HeAaBHO HewaaHo aAsiMuna. Kakux TonbKO OTTEHKOB AbiMa 3AeCh He
6bIBano — YepHbIW, PbiXKWIA, cepbiid. ONbITHLIN METANNYpPr NPU OAHOM
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B3rfAAe Ha AbIM CPa3y ONpeaensn, U KakoW uwexX AbIMWT, U KaKaA
onepauuA npousBoauTCA. A BMecTe C AbiMOM B atmocdepy
eXefJHeBHO BbiBpackiBanach NbiNb — COTHW TOHH BPEAHbIX BELLECTB.
OcobeHHO MHOro nbinu BoibpaceiBano B atmocdepy cranennasunb-
Hoe npou3BoacTBo. MpaBpa, Tenepb NOBCEMECTHO Ha 3aBOAax CTPO-
ATCA OrPOMHbLIE U MOLUHBLIE arperaTkl NeineouucTku. Hambonee ag-
heKTUBHLIE U3 HMX ynaBnueaioT A0 95 npoueHToB neinu. Ho noro-
OMTe papoBaTeCA: OCTaBlwuecA 5 npoueHToB — ato 50—60 TeicAY
TOHH BpeAHbIX BeLWEecTB, BbiAENAEMbIX €XXerofHo TONbKO Npu cra-
nesapeHUK. ATU TLICAYM TOHH PacnNpPOCTPaHAIOTCA Ha 6onbwux Nno-
WaaAx, a aTMocdepHble TeYeHWA MepeHOCAT Nbifle Ha OrpOMHbIe
PacCcTOAHWA.

MNpousBeaeHHbIE HECKONbLKO NET Ha3ag pacyeTsl NOKasanu, YTo
Ka)aaA TOHHa rOTOBOro MeTanfa HaHocut yuwepb HapogHoOMy
xo03aWcTey B 5 py6neir. A o6wmi yuepb ot 3arpAsHeHnA aTMocdeps!
yepHOW meTannypruen — cBeiwe 700 munnuoHoe pybneir. Undpa
Gonee yem BHyLUMTENbHaA, HO ABHO 3aHWKEHHaR, NOCKONbKY cloaa
He BX0OAUT yuwep6 oT noBbilweHWA 3a60nNeBaeMoCTH, CHWXEHWA Nno-
LOPOAWA MOYB, YMEHbLUEHUA NPOAYKTUBHOCTW NECHbIX YIOAWA U T.0.

He BxoguT cioga v 3arpA3HeHWe BOAOEMOB, a 3Ta npobnema cama
no cebe fOCTaTOMHO aKTyanbHa W 3acny>XWBaeT OTAeNbHOro paccMoT-
peHuA. [InA BuiNMaBKU OAHOW TOHHLI cTanu pacxoayercA okono 300
TOHH BOAbLI. 3a roA oTpacnb cbpacbiBaeT OKONO OAHOro Mwunnuapaa
Ky60METPOB CTOYHbLIX BOA, W3 KOTOPbLIX Tonbko 70 NpoueHTOB AB-
NAIOTCA YCNOBHO YWCThLIMM, @ OCTanbHble 3arpAsHeHbl theHomamwm,
uMaHuaamMu, polaHnuaamMmn u ApyrumMu NpUMecamMu.

Tak yto npo6nema 3awmtel Guoctepbl B METannyprum CTOWT
Becbma ocTpo. Haubonee peanbHbid NyTh pelueHWA 3Toi npobne-
Mbl — KapAuHankHOE WU3MEHEHWE CYLEeCTBYIOLLe CXeMbl NPOU3BOA-
crea. B o6ospumom 6yaywem Haubonee pauvoHanbHeli cnocob
ANA 3TOr0 — ManoonepauMoHHan TeXHONOruA.

Y10 3to Takoe? [pakTUYeCKKU ManoonepauuoHHan TeXHONOruA —
3TO COBMELLEeHUE HECKOMbKUX TEXHONOrMYecKnx npoueccos B OAHOM
arperate. Hanpumep, B cnyuae NPAMOro BOCCTaHOBMEHWA — COBME-
LieHMe AQOMEHHOr0 W CTanenaeunbHOro NpoueccoB. 3To NoO3BOnNAeT
3HAYUTENbHO YMEHbLWTL 06bemM arperaTtoB W NpeBpaTUTL TEXHONo-
rUi0 U3 MalWMHHOW B annapatHyt. MHeimu cnoBamu, npouecc byaer
HacTONbKO aBTOMAaTWU3UpPOBaH, 4TO paboyue u3BaBATCA OT BCAKOro
(M3NYEeCKOro TpyAa M Ha UX AONK OCTAHETCA TONMbKO HaXXMMaTb
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KHOMKK Ha nynbTe ynpaBneHuA. HakoHeu, mManoonepauvMoHHaA Tex-
HONOTWA NO3BONWUT PE3KO OrPaHUYUTL, @ TO U BOBCE UCKMHOYUTL Bbib-
poc B 6uoccepy BpeAHbIX OTXOAOB.

WTak, 3KOHOMMUKA, Hay4YHO-TEXHWUYECKAA PEBONIOUMA, IKONOTUA. . .
Moa BnuAHKMeM 3TuX Tpex GaKTOPOB W Ha4anockL B CepeavHe NATUAE-
CATbLIX FOAOB Hawero cToneTuA nobepHoe LiecTBue NPOLECCOB MpA-
MOIr0 BOCCTaHOBNEHUA,

YcnewHo peilcTBOBaBlUME AO 3TOro ycraHoBku ChepuHa BoccTa-
HaBnMBanu xeneso B MWHAHLIX TUrnAX.Ho Turnm camu no cebe vpes-
BbIYaNHO HeyAOBHLI — OHW HeBeNUKMW U XPYNKH, 4acTo BuloTcA. [la n
BoO6Le, 3arpy3uTh B Nedb U BbIFPY3WUTL M3 Hee TPU C NONOBUHOW
ThICAYN FOPLUKOB — Aeno XNOoNOTHOe, OTHUMAIOLLEEe MAacCy BPEMEHMU.
A 370, eCTECTBEHHO, CHWXKAeT NPOM3BOAUTENLHOCTL arperata. B 1958
roay wucnaHckui wuHxeHep [laTpucuo DueBeppua 3ameHMn TUrAW
CTanbHbIMWU PeToOpTamMu AECATUMETPOBOW BbICOThbI. PeTopTa BeTaBnA-
€TCA BHYTPb BEPTUKaNbHOW TPYObI TaK, 4TOGLI MEXAY Hel U CTeHKOW
octaBancA 3a3op. 1o aTomy 3a30py NOAHWMMAETCA PacKaneHHbIN
rasa OT CropaHuA yrfiA unM masyTta B pacnofioeHHOW Henoganexky
Tonke. a3 HarpeBaeT peTopTy M HAXOAALWAACA B HEH M3MEnbYeHHan
pyAa, NepeMellaHHaA C aHTPaUUTOM WM M3BECTHAKOM, HaYMHaeT nna-
BUTLCA. AHTPaUMT OTHMMAET OT PyAbl KWUCNOPOA, BOCCTaHAaBNMBaA
€e B >Xene3o, a U3BECTHAK COBMpaeT BCe HEHYXKHble NPUMECH U BbIHO-
CWT MUX Ha NOBEPXHOCTL MeTanna.

OueBeppua NpUMEHUN B CBOEW YCTAHOBKE LEHHYI0O HOBUHKY — €ro
peropTa HarpesaeTCA He PaBHOMEPHO MO BbICOTE, @ 30HaNbHO — OT-
AenbHble y4acTKWM UMeKT CBOI0 TemnepaTtypy. Tak, ouepefHan nop-
UMA WUXTbI nocTynaeT cHayana B 30HY NOAOrpesa, rae Harpesa-
etcA no 450 rpagycoB OTXOAAWMMM rasamm, KOTOpbIE YyKe oTaanu
OCHOBHYIO YacTb Tenna. 3aTeMm LUMXTa ONycKaeTcA B 30HY BoOCCTa-
HoBneHuwA, Harpetyio Ao 1000—1100 rpaaycos, rae u NPOUCXOAAT
Bce OCHOBHbIE Npouecckl. B caMOM HU3Y PETOPTLI — 30Ha OXNAXAEHUA,
3pece metann cnerka oxnax<aaeTcA nNepea BbiNYCKOM, OTAAaBaA
136bITOYHOE TENNO BEPXHUM 30HaM peTopTel. Takoe “GesoTxoaHoe”
MUCNONb30BaHWe TeNna U cCoBepLUeHHAA KOHCTPYKUWA YCTaHOBKMW No3-
BONWNM COKPaTUTL BpEMA npouecca Ao 48 vacos.

YcraHoBKa JueBeppua NPOU3BOAUT He FOTOBLIVW MeTann, a Tak Ha-
3biBaemMoe rybuatoe »xeneso CO CTeNeHbid BOCCTaHOBNEHWMA 20 92
NPOUeHTOB, 3aTem ero nepennaBnAlT B 3NeKTponeyax, BBOAAT
Heobxoaumele 06aBKKM U NONYYalOT BbICOKOKAYeCTBEHHb!E Nerupo-
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BaHHble ctanu. OpHako cnoco6 Jueseppva He NONYYUN LWIMPOKOrO
pacnpocTtpaHeHuA. MonyyeHve xene3a B TUrNAX WAW peTopTax, no-
MWMO [0pPOrOBU3HLI, MMEET eule ABa HegocTaTka. Bo-nepswix, anA
HUX FOAATCA TONLKO oborauwieHHblie pyasl (coaepxaHue ao 71,5
NpoueHTa enesa) , W, CnefoBaTensHO, Ml He uabasnaemcA ot o6o-
ratutensHeiX cabpuk. Bo-BTOpbIX, 3arpyska pyAsl U BOCCTaHOBWU-
TenA OTAENbHbIMW CNOAMM YCNOXHAET Npouecc. Yrnepoa Cnuwkom
[ONro A06MpaeTCA A0 YacTUL PyAasl.

Bot noyemy uvawe wWCNONb3yOT BPAaLLAIOLLMECA MNevu. 3TO TOXe
Tpyba anuHon 35—45 u auametpom 0KOfio 3 METPOB, WMEIOLWan
HebonbLIOW HAKNOH K ropu3oHTy. C TOM CTOPOHLI, KOTOPaA NoBsiwe,
B TpybYy 3acbiNaloT BrnepemMeXxKy pyay v yronb, C ApYroi — noaarT
packaneHHbI ra3. as v WKxTa ABWKYTCA HAaBCTpeYy Apyr apyry —
3TO METOoA NPOTUBOTOKA, O4YeHb NONYNAPHLIA B TexHuke. Kpome
TOro, B KOXYX BMOHTUPOBaHbl Ma3yTHbIe rOPEnKu, ONOACLIBaoLLME
rneys Mo AnvMHe 3AaKOW PaCTAHYTOW cnupankio. Takoe pacnonoxeHve
ropenok obecneuynBaeT AONONHUTENbHLIA W PaBHOMEPHbLIW Harpes
wuxTel, [la ewe 1 cama neys MeaneHHo BpaulaetcA. bnaropapsa ee
HaKnoHy PpyAa MOCTeneHHO MPOABWUraeTCA K HDKHEMY TOpuy, U
BbIX0AA AOCTUrAeT YKe rOTOBOE »Keneso.

Ha atom npuHuune pa3paboTaHo HeckonsKo cnocoboB BOCCTaHOB-
neHuA pyabl. Haubonee vHTepecHbIW U3 HUX, TaK Ha3biBaemsli CrO-
cob6 CI1—PH, co3aanHbiin coBmecTHO hupmamu CIIA, OPI u Kanage!.
3peck TOXE BPALWAIOIWAACA MeYys W CMUPansHO  PacnonoXKeHHbIe
ropenku. Crane nonyuyaetcA BenukonenHan. Ho, Kak 3ato Hepeako
cnyvaetcA: ynyuwasa oAaHO, yxyawaews apyroe. [Jobusaack Xxopo-
Lero nepemMeluMBalvA PyAbl M YrNA, KOHCTPYKTOPLI COBCEM yny-
CTUNU U3 BMAY, YTO NPOAYKTbI FOPEHWUA NOCTORHHO CTPEMATCA KBep-
XY W NPOXOAAT HE Yepes WuXTY, a Hag Heid. OTcioga — HU3KaA Tenno-
nepepava, YMeHbLUAOWaA NpPOU3BOAWTENLHOCTL Newu. [la nnioc Ko
BCeMy BHYTpY TpyOwl NOCTOAHHO 06pPa3ywTCA CMNEeKWWECA KYCKW
pyAbl, NPUIMNalOWMe K CTeHKaM, — HacTbiNW, KOTOPLIE 3aTPYAHAIOT
NPOXOXKAEHWEe WUXThl BAONb neun. HeyausurensHo, 4To NOAOBHbLIX
rneyell noctpoeHo mano. Onu peicteytoT B KaHage, CIWIA, ®PIr, Ho-
Bou 3enaHauu n AnoHuu,

Bnpouem, atoT cnocob He Nony4nn 60NLLLOro PacnpPoCcTPaHeHUA w
elie No oAHON npuyvHe. [leno B TOM, YTO BOCCTaHOBMEHMUE Kenesa
YrnepoaAoM — MNyCTk A€ HE AOPOrvM KOKCOM, 8 00biKHOBEHHBIM
KameHHbIM yrnem — umeer 6onblive Hepocratku. Bo-nepBbix, Ka-
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MEHHbI Yronk HUKOrAa He GbIBAaET HACTONLKO YUCTBIM, YTOGLI HE
BHOCUTb B METann NOCTOPOHHMWE BewecTBa, OT KOTOPbIX NPUXOAUTCA
136aBNATLCA B Nocneaylowem aneKTponepennase. A BO-BTOPLIX, MPU
NPAMOM BOCCTAHOBNEHWM Yrnem LWUXTY NPUXOAUTCA HarpesaTs noc-
TOPOHHUM MCTOYHMKOM Tenna, 4TO AaneKo He 3IKOHOMWYHO, [laxe
Yy ApeBHUX MacTepoB npouecc Gbin pauvoHanoHee: BeAb OHW Harpe-
Banu LWKMXTY TeM CaMbIM YrfiemM, KOTOPbIA CNY>XuMNn W ANR BOCCTaHOB-
NeHWURA pyabl.

Ho pasee Tonbko yronb MOXeT BoccTaHaBnwBaTte merann? Mo
WKane XMMU4eCKON aKTUBHOCTH, O KOTOPOI Mbi YXKE rOBOPUNK, Haa
JeNnesoM CTOMT AOCTaTOYHO MHOrO BELWECTB M KPOME Yrnepoaa.
OaHO U3 HUX U NPUBNEKNO BHUMaHWe METanNypros — BOAOPOA.

la3006pa3Hbiii BOCCTaHOBUTENL — OH WMMeeT GonbLuve npeumy-
wiecTsa nepea yrnem: ynwe, aewesne. [la u metann, BOCCTaHOBNEH-
HbIA rasoM, NONy4aeTCA KauecTBeHHeW. Kpome TOro, He Hy»HO
HarpesaTb LWWXTY TENNOM WM3BHE: FOPAWMIA ras v NNaBuT pyay, u
BOCCTaHaBnuBaer ee. Tak 4TO, KaK BMAWTE, ra3 co BCEX CTOPOH Bbi-
roaxee. [paBaa, He cnepyeT Aymath, YTO MeTannypru o6paTunucs K
rasy nuwb nocne Toro, kKak yGeawnuce B HEAOCTaTKax TBepaoro
BoccTaHoBuTenA. McnonbsoBaHue o6GOMX peareHTOB B Mpoueccax
NPAMOro BOCCTAHOBMEHWA HA4YanoCb MOYTH OAHOBPEMEHHO WM LUMO
napannensHo. Kcratu, npeumyluecTea rasa AnA MHOTMX MeTannyp-
roe BoBce He GeccnopHel. OcoBeHHO B Tex cTpaHax, rae rasa Her.
Henapom a0 cux NOp NPOEKTUPYIOTCA U CTPOATCA YCTAHOBKM C TBep-
AbIM BOCCT2HOBWUTENEM.

Ewe B 1918 roay wseackwit uixernep M. Bubepr nonyuun nateHT
Ha Cnocob BOCCTEHOBNEHWA >KENnesa ropiYMM rasom, COAEPaLMUM
yrnepoa v soaopoa. Mo atomy cnocoby xenezo BOCCTaHAaBNMBAETCA
B LUAXTHOW Neuu, npeacTaBnAlowei coboit no cyTu aena obbivHYKO
TYHHeNsHY0 Neuyb, MnoctaBneHHyro "‘Ha nana’”. Ceepxy BHM3 wuger
PYyAa, CHU3Y BBEpX — ras, COCTOAWMIA U3 65 NPOLEHTOB OKUCH yrne-
poaa, 25 NpoueHTOB BOAOPOA2 U 5 NPOLEHTOB YrneKucnoTsl. B Bepx-
Hei 4acTu neuu ras roput, passmean Temnepatypy 800—1100 rpaay-
coB. B cpeaHeii U HWKHelt YacTAX — packaneHHanA pyaa BoccTaHaBiu-
BaeTCA CBEXXMM NPUTOKOM rasa. B nepBeix neuax nopobHoro tuna
OAVH U TOT e NOTOK rasa U HarpeBsan,  BOCCTaHaBNUBan pyay.

B ceoe BpemA metoa Bubepra npouseen ¢ypop v 6sin paspexna-
MWpOBaH Ha Becb MMp Kak 4yao metannypruu. OH no3sonan Boccra-
HaBNWBaTe pPyay A0 95-npoueHTHOro jkenesa, KOTOPOE CTOMAO Ae-
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WweBne NoAyYeHHoro ¢ nomousio yrnA. liseuna B 1951—1954 roaax
noToponunack NOCTPOUTL LeNbiX NATL nevell Bubepra. U nuwe nocne
3TOr0 3aHANUCL IKOHOMWYECKMMM NoacyeTamu, 'BeiacHunocs’’, uto
B MOCTPOEHHLIX Meyax UCMOME3CBancA ras, NonyveHHbl U3 KoKca B
anekTporasoreHepartopax. Takum obpasom, Bubepr Bosce He n3ba-
BUWNCA OT A0OPOroro v AedMuUMTHOro Kokca. [la v aneKTpora3oreHepa-
TOp AOBOMLHO ''HeyAOGHBLIW'' arperat: OH rPOMO3A0K W NOXWUpaeT
MHOro anekTpoaHepruv. Momumo Bcero npevero, neun Bubepra oxa-
3anuck Manonpou3BOAUTENbHbLIMK. [lBe Neyn M3 NATH NPULLIIIOCH
BCcKOpe 3aKpsiTh. OcTanbHble NMPOAepPXKanuck AOMbLUe, HO TOXe B
KOHLLe KOHUOB Bbinu BeiTecHeHb! 6onee coBepLIEHHBIMMW arperartamu,

Tem He MeHee BOCCTaHOBNEHUE )KENes3a B LIAaXTHON Ne4Yu ra3oBbim
peareHToM cynuno cnuwkom 6onbluve BbIroAbl, 4TobGbl He nocta-
paTbCcA A0BECTU 3TY TEXHONOrMio A0 ‘KOHAWUMK'. YCOBEpLUEHCTBO-
BaHueM MeTtona Bubepra 3aHMManuch M aMepuKaHubl, U LLBeAbl, HO
ynaunee Bcex — AnoHusl. B 1959 roay K. Konaszyma u [l.Kamucuma
NOCTPOMAMN IKCMNEPUMEHTaNBHYI Neysb., ANOHCKUWE WHXKEHepL! Hawnu
OpPUrUHaNbHBIE PELEeHWA, 3HAYUTENbHO NOBbIWAWWE NPOU3BOAMK-
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TenbHOCTL arperata. CBOW neys OHM pasgenvnu Ha TpW 30Hbl. B
BepXHen WaeT Harpes pyasl, B CPeAHeN — NpeaBapuTenbHOE, @ B HUX-
Held — OKOH4aTensHoe BoccTaHoeneHwe. Ho camoe rnasHoe — B Ka-
yecTBe BOCCTAHOBWTENA MPUMEHeHbl rasbl, obpasyrwmecA Npu Bbl-
nnaeKe ctanu B 3neKTponevyax. PaHble 3Tu rasbl 6ecnonesHo yxo-
avnu B atmocdepy, Teneps CTanu cny>ute 6ecnnatHsiM TONAUBOM.

Lpyran ocoBeHHOCTb AMOHCKO YCTAHOBKWM — ABYXCTYNeH4aTbiV
Harpes rasa, KOTOpPbIM pa3fenAeTcA Ha ABa NOTOKa. MepBbi NOTOK
Cropaer B BepxXyLuKe Neyu u Harpesaet pyay. MNpoAyKTbl cropaHuA
He BbibpackiBalOTCA cpa3zy B atmocdepy, a UAYT B peKynepaTop, rae
HarpesaoT Ao 600 rpagycoB BTOpoi notok. OH nocTtynaer B anek-
TpoHarpeeartens, rae TemnepaTtypa rasa nosbiwaetcA ewe Ha 300
rpaaycoB, U YXK€ OTTyAa uaeT B Neub, rae, cropan, NNasvT U BOcCTa-
HaBnuBaeT pyAy. Takama ‘cTyneHyatan” TeXHONOrWA Harpesa rasa
3Ha4YMTENLHO YCKOPAET BOCCTaHOBNEHMeE.

YTunu3aumA OTXOAOB XapakTepHa ANA ANoHuM, NoYTU He UMelo-
el NonesHbIX WCKONaeMbIX W BbIHY)XKAEHHOW 4Pe3Bbl4aiHO CKyno
pacxoaoBath MOGON NPOAYKT, YTOBbi BbiAEpPXaTh OMECTOMRHHHYIO
KOHKYPEHTHY10 60pbbYy.

B cambiii pa3rap nNonbITOK ynyuywuTb uaeio Bubepra B8 ®PIN noa-
BUNCA Tak Ha3eiBaembii meToa [Mypodep. B 1961 roay 6eina no-
CTpOeHa NepBan YCTaHOBKa, Cpasy NOKa3aBllaA 3HauWTeNbHbie npe-
WMyLLecTBa HOBOro cnocoba. YcraHoBKa npeactasnAet coboi waxr-
HYI0 NeYb, YCTPOBHHYIO MOYTH TaK XKe, KaK AMNOHCKaA, C He3HauyuTenb-
HbIMM KOHCTPYKTUBHbIMW ocoGeHHOCTAMK, W Tak e ras pasgenAer-
CA Ha [ABa NOTOKa, OAiMH U3 KOTOPLIX Nogorpesaet apyroi. Ho cam
ras — NPUPOAHbLIA. 3HAYMT, 3aNagHOrepMaHCKan neyb He 3aBUCHT OT
paboThl COCEAHWX CTanennaBunbHbLIX arperatoB; OHa MOXeT AedcT-
BoBaTh cama no cebe, CNY>XUTb OCHOBOW OTAENbHOro cTanennasuib-
HOro NPOU3BOACTBA.

MpUPOAHLIA raz — OTNMYHOE TONNUBO W NPeKPacHbii BOCCTaHOBU-
Tens. Ho B neun lMypodep oH pabortaer ocobeHHO xopowo. [eno B
TOM, YTO NpPW HarpeBaHWU ra3 COMPWUKAcCAEeTCA CO CcheuuanbHbIMU
Karanu3aTopamu, KOTOpPbie 3Ha4YMTeNbHO NOBLILAIT ero akTUBHOCTL.
W 310 paer Takyw NPOV3BOAMTENbLHOCTL Mpouecca, KOTOPaA Y)e
yCTpayBaeT MeTannypros.

Meton MMypodep 3auHTepecoBan MHOrue CTPaHbl, HO B MepBYI
ovepenbs — BeHecyany, rae BenvKu 3anackl pyAel v NPUPOAHOro rasa,
HO Het yrnA. lMNeuw, pabortawowme Ha rase, ysBepeHHO 3aBOEBbIBAIOT

100



mecTo noa conHuem. Kpome BeHecyansi, oHu geiicteyior B CUIA,
®PI, AnoHuwn, Wseumn. Ho. . . HM 0AHA U3 HKMX, KaK BNPOYEM U Meyw,
paboTaloumMe Ha TBepAOM BOCCTaHOBMUTENE, He AaeT roToBOro merarn-
na. FoTOBOroO, pasymeeTcA, C COBPeMeHHOM Touku 3peHnA. OHu aaoT
NoYTH Takoe e rybuaroe »eneso, Kakoe Mony4anock y APeBHUX
PEMECNEHHMKOB B UX NPUMUTUBHBLIX ropHax. Mouemy e 310 Npowmc-
xoamut? [la BCce NO TOW e NpUYMHE: W TBepAoe, U razoobpasHoe Ton-
fIMBO. B YCTAHOBKaX NPAMOro BOCCTAHOB/EHUA HE Harpesaer LUMXTY
soitwe 1100 rpagycoB. A npy Takoi TemnepaType, KaKk Mbl 3HaeMm,
TEXHUYECKM YMCTOrO >xenesa He nonyuvws. KoHeyHo, TPYAHO npea-
CTaBuTh, YTOGLI NPU COBPEMEHHOM YPOBHE Pa3BUTUA TeXHUKK He
HaWnNoch cNocoBOB NOBLICUTH TemnepaTypy. Ho. . . TOraa BoccTaHas-
NNBAIOLEECA >KENe30 NOrfoTUT yrnepoa B ropasao Gonbwux Konwu-
yecTBax W NpeBpaTUTCA B 4yryH. Mel npuwnu Bel K TOMY, OT Yero
NbITaNUCL YATY.

BaxHy0 pons WrpaetT o4HO OBCTOATENsCTBO — CKOPOCTL MpOTe-
KaHUA XVWMUYeCKOro npouecca. Tak BOT, KOraa WWXTa HarpesaeTcA
Ao 1100 rpapycoB, npouecc NPOTeKaeT 3aMeAneHHo, NPOU3BOAUTENb-
HOCTbL arperaTta Hesenwka. MiHoe aeno — BbiNNaBKa XWAKOro MeTan-
na. TyT Bce uaeT ¢ 6ONLLWON CKOPOCTBIO, C UHTEHCUBHOW nepeaayent
TennoBbIX NOTOKOB. M NPOM3BOAUTENLHOCTL OYeHb BbICOKa. A rnas-
HOe, NPOoLecc MOXHO CAenaTh HenpepbiBHbLIM: B YCTAHOBKY BCe Bpe-
MA NOAAeTCA PyAa, a U3 NOTKa HeNpeKpalwaoweica CTPYNKON Tever
metann. MNpaBaa, TakuMxX HeNnpepbIBHLIX YCTaHOBOK ele HeT, HO uX
co3faHue, KaKk roBOpUTCA, He 3a ropamu.

A noka Ha weeacKom 3aBoge " [lomHapBer’’ paboTaeT OpuruHans-
HaA BpPalalOWancA neys. CHauana B Hee 3achiNalT MEeNKWA KOKCUK
wnu Kakoe-nubo Apyroe TBEpAOe TONMMBO CNIOEM B HECKONbKO
caHTumeTpos. [lyckawT CcTpyw KuCNopoAa W MOAKWralT 3Ty
"noctens’’, Harpesas ao 1300 rpagycoB. 3atem noaawT pyay, M3-
BecTb ANA 06pasoBaHMA LLNAKa W TOT XK€ KOKCUK, HO Tenepb OH
Urpaet ponk BoccTaHOBWTENA. [poucxoawT cTpemUTenbHOe BOCCTa-
HOBNEHWe PyAbl, HayrnepoxuMBaHue W nnasnedve metanna. MNocne
3TOr0 BbIMYCKAKT wWnaK, a 3aTemM 4yryH, KOTopbiii o6xoauTtcA Ae-
LWeBne AOMEHHOro ¥ ropasao nyyile ero No Ka4yecTBy — fOYTU He
conepxmT thocchopa, KpeMHUA U MapraHua.

Ho Takue ycraHoBkM — uckmoueHuwe. Ha nopasnAwowem 6onb-
LUMHCTBE NPOW3BOAAT BCe-TakKu rybBuyatoe eneso. A Aanblue OTKPbI-
BaTCA ABa NyTW. MNepBbid — NOATK NO cTONaM APeBHUX: NPOKOBaTL
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Muxaun KoHcTaHTUHOBMUY
Kypako

1872 — 1920

Caoio Tpydoeyio OeATensHOCTs 8bIAak-
wulicA pycckul MeTannypz-00MeHuwuK
Havan e 1890 200y wa 3asodax l0z2a Poc-
cuu. 30eae Kypako oceoun ece cneyu-
aneHoOCTU O0MeHHO020 Npouzeodcrea —
6bin Karanem, 2a’z0e8ujUKOM, 20DHbIM
MacTepoM, HEKOHelY HaYaNbHUKOm 0o-
; MeHHO20 yexa Kpamaropckozo meran-
nypauyeck020 3aeoda. OdHoepemenHo Kypaxko ordasan mHO20 epeme-
HU U cun camooBpasneanuio — usyyun xumuro, gusuxy, naboparopHoe
0eno, HECKONLKO UHOCTPaHHbIX A361K08. OH XOPOWO 3Han NuTeparypy,
ucTopuK, Gunocopuio, UHTEPECOBANCA COYUTbHO-3KOHOMUYECKUMU
8onpocamu. 3a yvactue 8 pesommioyuoHHbIX cobbiTuax 1905 200a Kypa-
KO Ha HecKonsKo ner bsi1 ebicnan 8 BonozodcKyo 2ybepHure. B camom
Havane Benuxou OkTAbpbckolU coyuanuctuveckol pesonwouuu, 6yoyyu
wnenom PKIT (6), on npuruman axrueHoe yvactue 8 dearensHoctu Co-
aera paBoyux u KpecTsAHcKux denyraroe e Klzoexe. B komnye 1917 20-
0da OH yexan Ha ctpoutenscreo Ky3Heuko20 MEerannypauyeckoz20 Kom-
6unara, 20e Nod €20 pyKOBOOCTEOM pa3pabarsIBariCA NPOEKT 37020
npeonpuATuA. .

Kypaxko npuradnemur pRG 8aXHbiX ycO8epuwieHcTeoeaHul 8 JoMeH-
HOm dene. UM Bbin CKOHCTPYUPO8aH u NOcTpoeH nepasiti 8 Poccuu Hak-
NOHHbIT NOGBEMHUK ¢ 88TOMATUYECKUM pacnpedeneHuem 3a2pyxaemol
wuXxTsi, paspaboraHa OpuUHaNbHEA KOHCTPYKUUA 20pHa doMeHHOU ne-
wu fobwenpurATan 8 HacTOAWee 8pemA) , 8HeOPeH ycO8EpLIEHCTBO8aN-
Hb10 PypmerHbil npubop OnA Nnodayu Oy TeA, 86e0eHs! YeTsipe CTaHAapT-
HbIE MApKU (PACOHHO20 02HEYNOPHO20 Kupnuya (3T0 no3eonuno e dea
pasa cOKPaTuTh 8PEMA Ha KanuTansHsil pemMOHT neved) .

Kyparxo umen eceobuwee npulHaHue KaK HenpeeszoludeHHeill macrep
domeHHO20 dena. OH AGUNICA OCHOBAETENEM wWiKONbI PYccKux GoMeHLu-
Koe, [Tod wenocpedcreecHHsIM pyKOB0OCTBOM KypaKo npowinu npous-
BOOCTEEHHYIO 8bIYYKY MHO2UE 38MEYaTeNbHbIE UHNEHEDbLI-MeTannypau,
@ vactHoctu U.11. bapouH.
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ryGuatoe »eneso. BesycnosHo, nonyunTtcA OTNWYHLIG meTann. Ho
CNMIWKOM AOPOroi, 4tobel NYCKATL €ro Ha W3feNMA MaccOBOro
notpebnenun. OctaeTcA BTOPOI NyTh — NepennasuTs ryGuaToe xene-
30 B 3fnexTponeyn. Tak v noctynaiT, A06aBnAA NpU nepennaske
nervpylowve BewjecTea, 4ToSbi NONY4YUTs GTanbk CMEuWansHoro Has-
HaYeHWA — )KapOCTOMKYIO, KMCMOTOYMOPHYIO, Hep)KaBeroLLyio,
MHCTPYMEHTanbHY!0 M T.4. KayecTBO 3TOM CTanu HUYYTL He Xyxe,
a B PRAAE CNy4YaeB 3HAYWTENLHO Bbille, YeM MONYYEeHHOM B 'Knaccu-
YeCKOM' BOWMHOM rnepepene. A 06XOAUTCA OHa ropasao Aeluesne.
WmerHo Takaa TexHonorua u npuwna 8 Crapeit Ockon.

MOUCK NPOAOMKAETCH

3rtoro 3aBoaa ewe Her. Ho mecTo AnA Hero yxe noarotosneHo. B
20 xkunometpax xHee Craporo Ockona Gynbpo3epel BeIPOBHANW
OrpOMHYI0 NAOWAAKY W CTPOUTENM YXKe Pa3MevaloT Ha Hel mecTa,
rae BcTaHyT 6yaywwe uexu. PaHbluie 3seCh NPOCTUPanoch 4YMUCTOe
none ¢ NecYaHbiMW, ManonpoayKTUBHbIMMK ANA CENbCKOro X03AMNCT-
Ba noyeamu. MoTomy-TO 370 MecTO 1 Beibpanu ANA 3aBoaa. Bnpouem,
HE TONBLKO No3TOMY.

Meskay CTPOWUTENsHOW NNOWAAKO#A W rOPOAOM [YCTOW NecHoW
MaccuB, KOTOpPbIA ByaeT HaaexHo 3awmwate Crapeiid Ockon ot Tex
NPOMBILLNEHHLIX BbIGPOCOB, KOTOPHLIE CYMEIOT NPOPBaThCA CKBO3b
hunbTpel ¥ nosywku. 3abota o 300pOBLE NOAEA NPOAMKTOBana
peLueHWe OTKa3aTbCA COT NPUBLIYHLIX 3aBOACKWMX Nocenkos. Pabor-
HWKK HOBOro 3asopa GyayT XWTh B ropoae, a Ha 3asoj e3AuTb HA
CKOpPOCTHOM TpamBae. PenbCbl ANA HEro yxe NPONOXeHbl, N BeCb
nyTe 40 paborel U 0BPaTHO OTHUMET Y OCKONbLUEB BPEMEHU HUYYTh
He Gonblue, 4em y MHOrux wureneit Mockesi, JleHuHrpapa, Kuvesa
M Apyrux KpynHeix ropoaos. CrpouTensHylo nnowaaky co
CrapbiMm OCKONOM Ye CBA3LIBAET LLOCCE CEMUMETPOBOW LUIMPUHBI
(korpa 3aBoa GyAeT NywWweH, OHO CTaHeT BABOE LWupe) .

A Teneps paBaiiTe Ha30BEM HOBOE MPEAMPWATME ero HacTOALUM
umeHeM — OCKONLCKWIA 3NeKTPOMETanNypruyecKuin KoM61MHaT, COK-
pawernHo O3MK. W npexage, 4em Mbl COBEpLIMM NyTewecTeue No
ero uexam, CKa)em ellie HeCKONbKO CNoB O ropofe, AaBuieM Has-
BaHWe HOBOMY KOMBMHaTY.

Mouemy BbIGPany UMEHHO 3TOT CTapWHHbLIA pycckuit ropoa? Hy,
BO-NEpPBbIX, OH CTOMT Ha 3emne KypckoW MarHuTHOW aHOManuu —
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KPYNHEeWLWEro B MUPE >Kene3opyAHOro MecTOpPOXAeHUA. Bo-BTOPbIX,
HefaneKo OT ropofa NPOXOAUT NUHUA 3NeKTponepesay 3HepreTuyec-

KOro Konbla esponeiickoi 4actu CCCP, na Kk Tomy e 34eco ﬁvﬂ.e-r
noctpoena Kypckaa aTOMHaR aneKTPOCTaHUMA. TaK 4TO 1 CbIPLEBOA,
1 3HepreTuyeckoi 6as3oi kombBuHaT obecneyeH. U He TONLKO UMK,
lopos, crout Ha Tpex pekax — Ockon, Koten u Y6na, kotopeie non-
HOCTbIO YAOBNETBOPAT NoTpebHOCTH Komﬁuuara B Boge. W, HakoHel,
Crapbii Ockon, HacuuTwiBaowmi yxe ceivac 90 ThicAY Kutenew,
6yKBankHO Ha rnasax, WHTEHCWBHO PpacTeT M OYeHb CKOPO CTaHer
KPYNHBIM NPOMbILLNEHHBIM LEHTPOM.

O3MK crpouTcA B AeN0OBOM COAPY>KECTBe C 3anagHOr epmMaHcKmu
cdpmamu. [inA HaLWMX NapTHEpPOB, KaK nucana oAHa 3anagHorepman-
CKafA raseTa, 3TO COTPYAHWYECTBO BbIFrOAHO He TONMbKO C KOMMeEp-
YecKOM TOMKM 3PeHUA, HO U U3 cooBpakeHuid NPecTwxka: Belb OHK
noctaeAT 06OPYAOBaHMe ANA KOMGWHaTa, KOTOPbIA NO cBOEen mMoL-
HOCTK, NO HOBU3HE TEXHWUYECKWX PeLUeHUW ABNAETCA eAUHCTBEHHbIM
g mupe. Hy a mbl nonyuyum OTNIMYHOE NepeaOBOe NpeanpuATHhe. Ho
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ANA 3TOrO COBETCKWMM W 3aNagHOrepMaHCKUM CheumanucTam npuiw-
Nock PeLunTh MHOXECTBO NoAYac Becbma 3anyTaHHbIX BONPOCOB,

Ceitvac, Korpa NUWeTCA 3Ta rnaBea, ewe YTOYHAITCA OTAeNbHbIe
AeTanu, BEAYTCA CMopsl NO HEKOTOPbLIM TeXHUKO-3KOHOMUYECKMUM
NoKasaTtenAm, M3LICKWBAKTCA MNocnegHue, Hauwbonee onTUManbHble
peweHnA, Ho 370 Bee — yacTHOCTU. ["naBHOe yre Beem ACHO, onpene-
NeHo, 3aKkpenneHo AOKymeHTanbHo. W cneuwanuctel Munpomesa,
KOTOpbI€ NPOeKTUPYIOT KOMGUHAT, MOTYT yxke Noapo6HO paccikasaTs,
KaKoii oH Byaet, Kak ByayT paboTaTs ero arperaTsl, KaKan npoaykK-
UMA BLIRAET 3a ero BopoTa. [lasaiTe ke U Mbl NPOWAEMCA MO ero
ele He 3aCTPOEHHOW TepPPUTOPUK, 3arNAHEM B ero elle He BO3BeAeH-
Hblé UexW, npocneauM 3a BoNwebHLIMWA NPeBPaLLEHUAMU ELLe He
POXAEHHOr0 meTanna.

MyTs 3T0T HauymHaerca ¢ pyast. o6biBaTs ee ana 0IMK 6yayT Ha
Ne6GeanHckom ropHo-o6oratutensHom kKom6uHate. Ha atom npea-
NPUATUM, KaK BUAHO YXKE W3 HA3BaHWA, PYAY He TOMbKO A06kIBaIOT,
HO 1 06orawarT — u36aBNAKT OT NYCTON NOPOALI.

8 3ak. 14562 105




O3MK Haxoautca ot [lebeauHckoro MOKa Ha Tom xe paccToR-
HWK, YTO U OT ropoaa. Ho 3peck Bbi He BCTPeTUTE HU BonbLUErPY3HbIX
aBTOMALUWH, HU JKENe3HOAOPOXHLIX NAaTopMm C pynoi. A xotA or
FOKa ao metannypruueckoro kKombuHata TOXKE NMpPONAXeT wocce,
no Hemy 6yayT xoauth "Bonru’’, asToBYyChi, rpy30BMKN — cCamblii
06bI4HbIA TPAHCNOPT C cambiMy 0BbiYHBIMU rpy3amu. Hy a pyaa?
Ona 6yaer nopasaTbcA. . . Hacocamu no Tpy6am. Cnocob stor
paneKko He HOBbIM. Tak y Hac BO MHOrMX LuaxTtax MOAAIOT Ha-ropa
yronb. Tak TPaHCNOPTUPYIOT MHOTME Cbify4yne matepuansi. 3To ae-
LWEBbLIY W NPOM3BOAUTENLHBIV BUA, TPAHCNOPTUPOBKH.

PasymeeTcA, pyAy B TOM BUAe, B KaKOM ee A06bIBAIOT U3 3eMNu,
TpaHcnopTUpOBaTh No Tpy6am Henb3A: HUKAKOW Hacoc "He ymeet”
nepeaBwrats TBepAsle KYCKW nopoasl. A ecnu 6bl M ymen, To Bce
PaBHO M3 3TOr0 HUYero 6bl He BLILLNO: TPeHWe O cTeHkKn Tpybbl Gyaer
TaKOBO, YTO NOTOK FOPHON Maccbl OCTAHOBMUTCA 4Yepes AeCATOK-ApY-
roi MeTpoB.

WHeHeps! HawnW OYeHb NPOCTOW BbIXOA: OHU MENKO M3Mefbya-
10T pyAy u "‘pazbaenawT’’ ee BoaoW. MNonyvyaerca uAKaA Kawvua —
nynsna. BoT ee u roHAT Hacocamu no Tpyb6am. W ecnu Hacocbl Mowy-
Hbie, a TPYBbl 6ONLLIOro AWaMETPa, TO NyNbNa MYUTCA, KaK rOpHbIA
notok. W Bcerna ee xBartaer ¢ u3bbITKOM. TYT yxke HE NPUXOAUTCA
onacaTbCA, YTO NOABEAET >KeNesHOAOPOXHbLIN WU aBTOMOGUNLHBIW
TPAHCNOPT U Ha4YHYTCA nepeGon B cHabxeHUu.

Hy awuro aenatbc nynbnoi ganswe? Bem, B Neyb MOKpVIO "Kawy’’
He 3arpysuws. Boga ucnaputcA, Ha YTO YAAET OrPOMHOE KONWYecTBO
Tenna, a pyda, Npexae Y4em pacnnaBUTbCA, CAUMHETCA OT »Kapbl B
HacToONbLKO NMOTHYIO MAaccy, YTO ee He NPOBLIOT HMKaKWe BO3AYXO-
Ayeku. [la 1 Nnpu BCeM TOM NPOCTO »anko Boay. He Tak yx Gorata
Kypckan obnacte pexkamu, 4tobbl MOXHO 6bino BOT Tak “weapo”
pacxoaoBaTh AParoueHHY Bnary.

BorTecA Heuero. Boawl yidaer He Tak yxx MHOro. [inA HOBOro 3a-
BoAa npepycmoTpeH OBGOPOTHbIA UMKN. DTO 3Ha4WT, 4TO BOAA, KO-
TOpaR NpuHecna Ha 3aBOA PyAy, BOBCE He NpONaaer AnNA MPOMbIL-
neHHocTH, a ByaeT WcnonL3oBaTbCA MHOro pas. MpakTuueckn 3To
6yAeT TaK. XMAKaA.NyNnbna nocTynuT B BaHHbI OCaXXAEHWA — OrPOM-
Hble BacceiiHbl avametpom 52 merpa. 3pecs nynena Gyaer orcram-
BaTbCA. MocTeneHHO YacTUY KK PYAbl OCAAYT Ha AHO, a BOAA, NPOMARA
yepes hUnbTPbI, CHOBa OTNPaBWUTCA Mo Tpyb6am Ha ropHo-oGoratu-
TenbHbI KOMBUHAT, 4TOBLI NPUHATL B cebA HOBYIO pyay. KoHeuHo,
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KBKMe-TO NOTepU BOAbI NPU 3TOM Heus-
fowrbl. Ho notepu HesHauuTenbHble, W
porynApHele A06aBKU CBeXelW BOAbI B
JTOT KPYroBOPOT HE CKaXXYTCA CKONbKO-
Hulyab OTpMUATENBHO Ha ruaposHepre-
rwveck om BanaHce obnactu,

Hy a 4710 c pyAOW, KOTOpanA ocenaeT B
BAMHAX W NOXKUTCA TONCTLIM CNOEM Ha
ao? Ee nopaloT oTTyaa KoHBeWepamu B
Wex OKOMKOBaHMA. Tam CTOAT MallWHBbI,
fNaBHaA 4YacTb KOTOPLIX — BONbLOK Bpa-
uaoumiicA 6apabaH, 3To YCTaHOBKM ANA
npou3BoACTBa oKaTbiwen. Menbyawan,
NPOMbITaA B BOAE PYAa, Aa ele CMeLlaH-
Wan  CO creymnanbHbiM KNeALM BeLecT-
BOM, BENUKONENHO CNMNaeTcA B Kpyr-
nele wapuku. 3atem ux o6xuraior Ha ar-
NONEHTE, U WAPUKK  AENATCA Kpenku-
MM, CNOocOoBHBIMM BbiAepXKaTb O4YeHb
BGonswoe aasneHue. Copepxarue xenesa
B HUx pocTuraer 67 NPOUEHTOB, TaK 4TO
ANA NOCNEAYIOWMX arperaTtoB OCTaeTcA
He TaK y>X MHoro pabotel. 3Tv nocne-
AYIOLWMWE arperaTbl HAXOAATCA B Uexe Me-
rannu3aunn — rnaBHOM uexe Byaywiero
’aBopa.
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MpoeKTUPOBMKW HameyaloT nocTaBuTs 3geck 10—12 ycraHoBOK
NpAMOro BOCCTaHOBEHWA Xenesa. Kaxman U3 HUX — 3TO BepTUKans-
HaA waxTHaA neys 50 meTpoB B BLICOTY M 8 MeTPOB B auamertpe.
CoopyxeHue, KaK BUAWTE, He ManeHbKoe. YCTaHOBKa NPAMOro Boc-
CTAHOBNEHWA — CnoHelwwui arperat. Cno)HeMWWn He No KOHCT-
PYKuMM — B KOHUE KOHUOB 3TO He 6onee yem TpyGa nepemeHHOro
CeYeHuA, a No 0bunui BCNOMOraTenbHbiX MexaHusmos 1 npuGopos,
OCYLUECTBNAIOWMX U KOHTPOAUPYIOLWMX TEXHONOr MYECKWIA npouece.

B npuemHble ycTPOWCTBa, pacnono)eHHbie B BePXHEN 4acTH ycTa-
HOBOK, U XNbIHET HeNpepbiBHbIA NOTOK OKaTbiweid. Beck npouecc
3ech, KaK BNpPOYEM W Be3je Ha 3TOM 3aBOAe, CTPOUTCA C YY4eTOM
MaKcumanbHoOW mexaHusauuu. Okateiwu 6yayT nopaBaThCA U3
uexa OKOMKOBaHWA TpaHcnoprepamu bGe3 yvyacTMA uyenosexka. Emy
OCTaHeTCA TONbKO HaXXKMMaTk KHONKMW Ha NynbTe YNpasneHun.

WTtak, okKaTebiluM M3 NPUEMHOro YCTPOWCTBA YCTPEMATCA BHU3
C NATUAECATUMETPOBOI BbICOTbI, @ HAaBCTPeYy WM, CHW3Y BBepX,
XNbIHET rOPAYMIA NPUPOAHLIA ras, coaep>xauimii 90 NpoueHTOB OKUCKH
yrnepopa v 10 npoueHToB BOAOPOAA. MHBIMW CNOBaMM, ra3 COCTOUT
M3 BENMKORAENHbIX BOCCTAHOBUTENENR Xenesa u He coaepxuT B cebe
HUKAKUX BpeAHbix Npumeceid. MpeaBapuTENLHO ra3 NPOXOAWUT Yepes
HarpeBaTensHble YCTPOACTBA, NPU BbIXOAE U3 KOTOPLIX ero Temnepa-
Typa aocturaer 850—-900 rpaaycos. 3ToT Harpes nntoc Tenno cober-
BEHHO rOpeHuA W aaayT HeoGXoAuMYI0 TemnepaTypy ANA mMertannu-
3aumMu okateiwedt, K KOHUY NyTH BAONL Neyei OKaTbIWM Yxe Ha
93—95 npoueHToB 6YAYT COCTOATSL U3 Xene3a,

Mpeaswiy yaveneHne HeKOTOPbLIX yuTaTenei. Kak! — BoCKNMK-
HYT OHW. — B nocneaHeit YeTBepTH ABaAUATOrO CTONETUA, Ha rpe6He
HaY4YHO-TEXHUYECKOW PEBONIOUMM CTPOATCA YCTAHOBKM, KOTOpbIE He
MOryT AaTe rOTOBOro pacnnaeneHHoro xenesa? YcTraHOBKM, B KOTO-
Pble NOCTYNAOT OKAaTLILWKW MU BbIXOAAT U3 HUX TOXKE OKATbILIW,TONLKO
¢ 3ameTHO GonblumMm copepxcaHvem enesa. [la cTtowno nu oropoa
ropoauTs?

Crouno. XotA Bul NOTOMY, Y4TO YCTAHOBKM NPAMOro BOCCTAHOB-
nednA O3MK mornu 6b1 AaBaTh ¥ pacnnasneHHOe eneso, HO. . . 3T0
He BXOAWT B NnaHel cosparenei kombGuHata. MoxxHO coscem HeMHO-
rO YBENWYUTL TeMnepaTypy B YCTaHOBKaX, U OKaThIWMU PacnnasATCA,
Torpa sanueaii MeTann B WM3NOXKHWUBLI, W NONYYULL CAWTKW, NO
CBOMM KayecTBam 3Ha4uTensHO NPeBOCXOAALIME MAPTEHOBCKYIO UNU
KOHBEDTEePHYI0 cTanb. B atom metanne nout He GyAeT BpeaHbix
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npumecen. Ho ato-To “‘nodTi” WU He ycTpausaet co3parenei HOBOrO
xombuHata. Begb KOMBMHAT, KOTOpbLIA ByaeT noctpoed B Crapom
Ockone, npeaHasHayeH BbiNycKaTb CTanb He OObIYHYIO W faxe He
NPOCTO XOPOLUYIO.

O3MK 6yaer KOMBMHaTOM KavecTBeHHbIX cTanei. W moaromy
MEeTanM30BaHHbIe OKAaTbillM M3 YCTAHOBOK MPAMOro BOCCTaHOBNe-
HWA MOCTYNAT B 3NeKTPONNaBunbHbIA uex. 3aeck GyAyT CTOATL
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AYroBuie 3NEKTPOMNeYn, cambie AeweBbie W NPOWM3BOAUTENbHBIE U3
anNeKTpoCcTanennasunbHbIX arperatosB. B HUX oKaTeiwwW pacnnasBATCA
U NPOWAYT AONONHMTENbHLIA UWKN OYUCTKM OT npumeceit. Gonee
TOro, B 3neKTponeyax nocne A06aBOK COOTBETCTBYIOWMX BeLlecTs
CTans NPeBpaTUTCA B NerupoBaHHYo.

Ho n Ha atom npouecc ouncTKKM He 3aKoHuuTcA. Mocne Toro Kak
CTank CBapAT, ée CONbLIOT B KOBLU, KOTOPbLIW NOCTaBAT NOA BaKyyMm-
Hbllf Konnak. Boaayx OTKa4aloT, W rasel, PaCTBOpeHHbIE B MeTanne
W YXYAWAWKUe ero cBOWCTBa, BbIAAYT Hapyxky. BoT Tenepb Tonsko
crank rotoea. OHa NOCTYNUT Ha YCTAHOBKY HENPEPbLIBHOM Pa3nuBKy,
@ OTTyAa Ha NPOKaTHbIe CTaHbl, FAe ¥ NPeBPaTUTCA B rOTOBbIE MeTarn-
nuYecKue u3nenun.

Wrak, nocuutaem, yero ke He 6yaet Ha HOBOM komGuHate? He
GyaeT AOPOrOCTOALWEr0 KOKCOBOro NPOM3BOACTBA, He Gy/leT JOMeH,
MapTeHOB 1 KoHBepTepoB. He Gyaer aaxe Neveit 3neKTPOLLNAKOBOr 0
W BaKyyMHO-AYroBOro nepennaBsa, B KOTOPbIX NOAYYalOT CerofHA
camyio nyvywyto crans. OHM He NOHafOBATCA, NOTOMY 4YTO CTanb
O3MK Bbiweawan w3 0B6eIYHBIX AYrOBbIX 3neKTponeyeil, Gyaer
HUMYTb HE XYXe.
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B 3TOM — KOHEYHaRA uens HOBOro KombGuHata. Cvane, KOTOpaA
ceiiyac NPOU3BOAMTCA B BECbMa OTrPaHMYEHHOM KONWYecTBe U UmeeT
OYeHb BBICOKYIO Ce6ecTOMMOCTb, HaYHYT BbINNABNATE Ha BbICOKO-
NPOU3BOAUTENBHBIX arperatax 1 no OTHOCHUTENBHO uei.uesoﬁ ueHe.
A 3TO 3HAYUT, YTO MALIMHOCTPOUTENH MONYYaT GONbLIOE KONUYECTBO
BENUKONENHoOro meranna ANA OTBETCTBEHHbIX u:menvl'v'l, Aonrosey-
HOCTb KOTOpbIX BO3pacTeT B AecATKU pas. W mockonbKy metann
HoBoOro 3asopaa Gyaer o6nagaTh NOBbLILWEHHOW NPOYHOCTLIO, CAMU 3TH
M3feNuA CTaHyT ropasao 6onee nerkumu, 4To AacT LWKMPOYaiALLKWe BO3-
MOXHOCTU KOHCTPYKTOPaM.

M ewe oaHo. 3pech, 8 Ctapom Ockone, GyaeT He NpocTo Kombu-
Hat. OH ewe Gyaer WKONOW, rae BOCMMTAOT HOBbIE KaApbl MeTan-
nypros. OBnages TOHKOCTAMM Npouecca NPAMOro BOCCTAHOBNEHHA,
OHW NOTOM CMOrYT NPUMEHWTL CBOW 3HAHWA Ha APYrWX NOAOGHLIX
unu ewe Gonee yauBWTENbHBLIX 3aBOAAX, KOTOPbIE, HECOMHEHHO,
ToXe GyAyT NOCTPOEHBI.

Wrak, nepsan ovepeab OCKONLCKOro aNeKTpOMETannypruyeckoro
xombuHata (O3MK) ctpoutcA. BeckOHeYHsIM NOTOKOM ABMXKYTCA
no AOpOram OrpOMHbIe camocBanbi. HaTy)xHO peBR, Brpbi3aloTCA B
semmio 6yneaosepsl. PaccekaioT BO3AYX ANWHHbIE CTPenbl GaleHHbIX
KpaHoB. Wl OAHO 3a APYr¥M TOAHWMAIOTCA Haj CTPOANNOWAAKOW
31aHWA KpacaBueB-uUexos.

A panexo OT 3TOi nnowaaxku, B MockBe, Ha npocnexTte Mupa,
8 OrpoMHOM Kopnyce [OCYAapCTBEHHOrO WHCTUTYTa NO MpPOEKTH-
pPOBaHMK) METannypruyeckKux 3aBOAOB WMAET COBCEM ApYraf pabora.
MpoeKTUPOBWMKYM pewaioT, Kakum Gyaer KOMBUHAT yxe He 3aBTpa,
a nmocnesasTpa, 3arNAALIBAOT B BOCLMUAECATLIE roAbl. KoHBeliepom
CXOQAT C KYNbMaHOB pYNOHbI YepTe)keid, paspabaTeiBaloTCA rede-
paneHbie NnaHel, KUNAT CNOpbl, NPOBOAATCA Geceabl U COBELLEHMA. . .
3akaHumBaeTCA ApoexkTUpoBaHue BTopod ovepean OIMK. MNocne
ee NOCTPOMKWU KOMBMHAT CTaHeT CyLLeCTBOBaTh Kak efiuHOe, noruyec-
KW 060CHOBaHHOE Lenoe.

Bropan oyepeas KOMEMHATA, KaK U NepBan, BKNIOYAET YXKe 3HaKO-
Mblé Ham NPOMSBOACTBA — NOMHbLIN TexHonoruveckui umkn. Byaer
NOCTPOEHO elle HeCKONbLKO MAWWH ANA oKomkosaHuA. OHW paayT
OKaThILW BTOPOMY GNoKy Metannusauuv — 3aeck GyayT aedcTeo-
BaTh ewle 6onee MOLHbIE Neyn, Yem B NepBoit ovepeaun. Papom BeTa-
HeT BTOPOIi aneKTpocTanennaBunbHbIi uex — veteipe 200-ToHHbIE AY-
rosbie 3NeKTponeyn, KOTopsie 3a roa cMOryT BbINNaBAATbL OT nony-
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TOpa A0 ABYX MUMNWOHOB TOHH Ka4ecTBeHHOW cranu. PacnnaeneH-
HbI METann HaYHeT NoCTyYNaTh Ha YCTAHOBKW HenpepbiBHOW pasnue-
KW U BbIXOAWTb U3 HUX B Buae cnabos. A ANA nepepaboTkW 3TUX
cnAGoB 6yAeT NOCTPOEH TONCTONMCTOBOW NPOKaTHLIW cTaH. Ero npo-
AYKUMA — GonbluMe NucTel MeTanna ronwuHoin ot 5 go 50 munnu:
metpoB. C nyckom BTOpOW oOuyepeav KOMOMHAT CTaHeT NowcTuHe
yHUBEpCcankHbIM, OH ByAeT BbiNyCcKaTb U COPTOBOWA, U NUCTOBON Ka-
YECTBEHHBLI METann, KpaiHe HeOGXOAUMBIA ANA MHOrMX OTpacnei
NPOMBILINEHHOCTH.

HoBoe NpeanpuATME B OTNMYME OT CTapbiX, AABHO paboTalowux
338008 6GyAeT YNPaBNATLCA Ha MPUHUMNUANEHO MHOM, BbICOKOCO-
BepleHHOW ocHoBe. Camoe WMPOKOE NPUMEHeHWEe HaWAyT 3jece
3INEKTPOHHO-BLIYUCIUTENLHLIE MaluHbl. PelweHne 370 npo6nemel
ANA mertannypruv umeer ocobGoe sHaveHue. OrpomHOe KONMUYecTeo
(haKTOPOB, Y4acTBYIOWMX B METaninypru4eckom npouecce, 3KCTpe-
ManbHble YCNOBWA ero BefeHMA (BbICOKaA Temneparypa u AaBneHue
npu BeINNaBKe CTanu W ee Npokatke) , pasHoo6pasve XUMUYECKUX
peaKuwit — Bce 3TO 3aTPyAHAET NpumeHeHue IBM.,

YnpaeneHve OCKONbCKUM 3NEKTPOMETaNNypru4yeckKum KOMBuHa-
Tom Gyaer OCYWEcTBNATLCA C EAWHOrO BbIMMCIUTENLHOrO UEHTPa.
JecATkn IBM BO3bMYT NOA CBOW KOHTPONb BeAeHWe BCex TeXHONo-
rM4ecikKux npoLeccoB v paboTy Bcex NoapasaeneHuid orpoMHOro xo-
3AlCTBa, HaYMHaA OT ByxranTepuu W KOHYaA nonyvyeHuem rovosoro
metanna. CoTHM Aucnnees NOKaXyT Ha CBOMX 3KpaHax AaHHble ANA
onepaTopoB. A Oneparopbl Ha KOMBuHaTe — GONLLIKMHCTBO pabora-
oKX, }

370 — TOke oTnuuuTenbHan ocobenHocTs O3MK. CnoxHeitwan
coBpeMeHHaA TexHuKa, obecneyeHne ONEpPaTUBHOro yNpasneHuA el
TpebyIoT M NPUHUUNKANEHO HOBbIX NpuemoBs paboTsi. Yke cenvac
MHOTMe COBEpLUEHHbIE MeTaniypruyeckve arperars) YNnpasnawTCch C
ONepaTopcKoro. MynbTa, y)Ke ceiyac MHOrue TeXHONoruyeckve npo-
UECChl HaNPaBNAIOT U KOPPEKTUPYIOT HAXUMOM KHOMKM.

B Crapom Ockone 6yaet caenaH ewe OAWH wWiar Bnepea — ocyuue-
CTBNEHWE KOHTPONA 3a YNpasAAoWMMK MawwmHamu. W TyT BeTynaer
B CBOW NpaBa 3proHOMMKA. YenoBeK W MaluvHa, KOTOpPOW OH ynpas-
nAeT, A0MKHBI NMONHOCTLIO “cOOTBETCTBOBATL'' APYT APYrY. [oaTtomy
1 TpebByloTCA HOBOMY KOMOWHATY Ha KnioueBbie Y4acTKW NPOU3BOA-
cTBa He npocTo pabouve, XOPOLWO 3HAKOWMWE TY WU UHYIO TEXHONO-
ruio, a oneparopsi, CNOcOBHbLIE OXBaTWTL Beck MPOLECC UENUKOM,

112




CBA3aTb NOrMYEckKoW Uensid NPUYMHLI W CNEACTBMA BO Bcex ero
3BeHbAX. TaKWe Moau A0MKHbI o6nasate GonblKMMK TEOPETUYECKH-
MU 3HEHWAMM, YMETb “NOHUMaTL’’ MawuHy W paboTaTts c Heid. Pasy-
MEeeTCA, 3TO OTHIOAbL HE NPUHKaeT 3HaYeHWA NPaKTUYecKoro onpiTa
M MHTYWUMM paboTtHukos. Hao6opoT, Npu HOBOW OpraHusauvu rnpo-
W3BOACTBA 3TV KavecTea ewe Gonee Heobxoaumbl. 60 Kak Hu co-
BeplEHHa 3MeKTPOHHO-BLIYUC/TUTENLHAA MAalWHa, YMEIoWwan MrHo-
BEHHO paccyMTaTh M HaiTW ONTUMANbHbLIA BapWaHT TOro0 WU MHOTO
TEXHWYECKOr0 MNKU TEXHOMOrMYECKOro pelleHuA, Ho ewe Gonee “co-
BeplueHeH’ AofkeH GbiTh YenoBeK, YNpaBnRAIOWMA 3TON TEXHUKON.
MN60 B caMbiX CNOXHBLIX, CaMbIX OTBETCTBEHHLIX CNy4aAx emy npwu-
HaANEeXUT nocneaHee cnoBo. MIMEHHO ANA 3TOrO HYXHbI W 3HaHWA,
N AHTYWUMA, U ONbIT.

Cronb ryctoe 'HaceilleHWe’’ 3NEeKTPOHWKOW oOnpeaenAeT euwle
oy ocobeHHocTe OOMK — HeBbICOKYIO YMCNEHHOCT PaboTaloLumx.
Mo cpaBHeHMIo C “'KNaccM4ecKUM'' 3aBOAOM TOW Ke MOLHOCTW Ha
komb6uHate B Ctapom Ockone Gyaer paboTtaTe B ABa C NONOBWUHOW
pasa meHblie HapoAa. A MeHblue NioAeid Ha NPOW3BOACTBE — 3HAYMT
Bbilleé 3KOHOMWYECKMWe nokasatenu ero pabotel. U B 3TOM TOXKE
ocoboe 3Haverne OOMK anA oTeyecTBEHHOW MeTannyprum — 3Ha-
yeHue ero KaK LiKOMbl 3KOHOMWKM, KaK NpOW3BOACTBa, rae oTpa-
6aTbIBAlOTCA Hawbonee coseplieHHble cnocobbl ynpasneHwA, co3aa-
eTcA Hawbonee BbIrOAHaA TEXHONOrWA, peLlaeTcA KOMNeKC 3KOo-
HoMUYecKux 3aaay, 4To6bl NOTOM Bce nyvwee oto6pars W pacnpo-
CTPaHWTL NO BCeW OTpacnu.

Hy BOT, KHWra 3akoHveHa. Nl A xoTen yxe 6b1710 NocTaBuTL NOC-
NeaHIoNn TOYKY, HO NOTOM 3aQyMarncA: a He paHo nu? Beab NOUCK-TO
He OKOH4eH. XOTA B MWUPe M3BECTHO Y»ke OKONO NATUAECATH CNOCO-
GOB MONy4eHWA ><enesa NPAMO W3 PyAbl, MUHYA AOMEHHBLIA Npo-
Lecc, METannypry ULLyT BCe HOBblE N HOBbIE, ewe 6onee coBepLueH-
Hble, IKOHOMMWYHBIE, NpouaBoauTensHeie. W atun Hoge#wwure cnocobb!
y>Ke Koe-rae ocylecTenexbl. B Tom uyucne v y Hac. Da, na! Kombunar
8 Crapom Ockone eue He NOCTPOEH, @ NPAMOE BOCCTaHOBNEHWE e-
nesa y»e Hauano nobeaHoe LWwecTBMe NO Hawewn cTpaHe. U A pewwn
3aKOHYMTL KHUTY PenopTa)emM, KOTOpbIW ABa roaa Hasap ony6nuko-
Ban B raserte ""CouvanucTUyeckan MHAYCTPUA".



NPUWENEL U3 NEFEHADI

3710 6bIN CaMblil YAMBUTENbHBLIM KWUHXaN, KOTOPbLIA A Koraa-nubo
Lep)an B pyKax: C XWLHbIM, CTPEMMUTENbHO cOerainwmm K ocTpuio
ne3BueM C ABYMA NPOAONbHLIMW GOKOBbBIMM KaHaBKaMU Ha KaXXa0WH
CTOpPOHEe W. . . 3aypAAHOW MNacTMaccoBOW PYYKOW OT KYXOHHOrO
Hoxa. CnoBom, camofienka, Kakum B AeCTBUTeNLHOCTH M GbiNo 3TO
opyxwe. Ho ctouno noBepHyTb ne3sue Moj ONpeAeneHHbIM Yriom
K CBETY, ¥ Ha HEM ABCTBEHHO NPOCTYNanu XapaKTepHble BONHUCTbIE
Y30pbl, CMYTaTh KOTOPbIE CNEUManucTy HEeBO3MOXKHO HU C yemM. A
pexywan Kpomka Gbina 3atoyeHa TaK, YTO NpuW B3rnAAe Ha Hee BO3-
HUKAan XONOAOK B rPyAu.

— Camoe TpyaHoe BbiN0O 3aTOYMTL ne3Bue, — MOXKanosancA MHe

pYKOBOAWTENL Hay4yHO-uccnepaosatensckon rpynnel C.M. Jlanna. —

_ He 3Ha0, kKak 310 genanu ApeBHWe, HO HaMm NPULLNOCHL NPUMEHWTL an-
MasHbi Kpyr: 06biuHbIM abpa3us He Gpan. 3aT0 W pe3ynbTar....- OH
NonoMun Ha cTon, 06UTbIN YWAHKOBLIM NUCTOM, TONCTLIW FBO34b W
npeanoxwun: — Py6urel. . .

HaBepHoe, B KaxaoOM #3 Hac OCTanock YTO-TO OT TeX BPemeH,
KOraa, KaK NOeTCA B MNECHE, ““MY>XCKUMW CYUTANUCh BELLAMK KONbYy-
ra, ceano U Konee’’. Ha MrHoBeHue MHE NoKa3anocs, 410 A He B 060-
pPYAOBaHHOW NO NOCMeAHeMY CnoBy TexHUKu npobnemHon naboparo-
puu [lOHeUKOro NONUTEXHUYECKOro MHCTUTYTA, @ Ha PaTHOM None. . .
Yaap! MNonoBWHKK rBO3AA C BU3rOM Pa3neTennct B CTOPOHbI, Ha UWH-
KOBOI 0b6lwMBKe cTONa NoABunack rny6okan BMATUHA. A KUHXan. . .
Ha HEM He OCTanoCh AaXe LapanuHsbl.

— 370 euwe yto! — cka3zan Cepreit Masnosuy. — Tenepeb rnaBHbli
dokyc. OH noabpocun B BO3AYX LIENKOBLIW NnaTouek, pybaHyn, u
A, He BepA cebe, yBuaen, Kak, Tpenewa, ONyCKalOTCA Ha non psa
NOCKYTKAa Nerkon TKaHu.

Tenepb y MEHA UCYE3NW NOCNEAHWNE COMHEHUA: TONLKO OAHA CTanb
B Mupe cnocobHa Ha Takoe — Bynar.

O Hem ynomuHan ewe Apuctotens. B UHauu oH HasbiBanca By,
B cTpaHax CpepHei Asumn — TtabaH, B Mepcun — xopocaH, B Cupun —
Aamack. W cTonbKo nereHg CnoXxunocs O HEM 3a ThICAYENETUA, YTO
W NO Cei AeHb WCTOPWMKW HEe MOTyT OTAENWTb B HUX Npasay OT Bbi-
mbicna. Cekper u3rotosneHuA 6ynarta cuMTancA HaBeKu NOTEPAHHBIM,
XOTA MHOXECTBO GRecTAWMX y4eHbiX, B TOM yucne u 'Kopons akcne-
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pumenTa’” Maiikn ®apagei, nbiTanuce pasragate ero. Yaanoce 310
TONLKO pycckomy y4eHomy IM.M. Anocoey B 1833 roay.

— AHocoB Beinnaenan Gynar, Kak v ApeBHWe macTepa, B rMuHA-
HbiX TUrAAX. EcTecTBeHHO, YTO M3-3a KpaWHe HWU3KOW NPOWU3BOAW-
TEeNbHOCTM 3TOT cNOCO6 He MOr NONY4YUTL PacnpocTpaHeHuAa, — roBo-
PUT Hay4HbIW pykoBoauTens npobnemHon naboparopuu, KaHauaat
rexHuyeckux Hayk [.A. [lopogeeB. — Ham e Hy>XHO 6bIN0 HalTH
METOA, OTBevawmii TpeGoBaHUAM cerOAHALLHEro AHA. . .

YcraHoBka anA nonyyeHuAa Gynata Ha yaueneHdue npocta. o
CPaBHEHUIO C OrPOMHBIMK ‘‘KnaccuyecKumu'' MeTannypruvecKumm
arperataMmM OHa Ka)KeTCA AaXe KaKOW-TO. . . HECEPLE3HOW, Y4TO NK.
MATUMETPOBaR KONOHHA, N0 KOTOPOA MeANeHHO NoAHWMAeTCA aep-
WaTenb C 3aKaTLIM B HeM rpaduTOBLIM 3NeKTPOAOM. Benea 3a HuUm
TaK Xe MefNeHHO NOM3eT MeAHbIN KPUCTannu3aTop C pacnnasnew-
HbIM B HEM CUHTETMYECKWUM LUNAKOM: OH OXNaXAAeTCA BOAOW, Hen-
PEpPLIBHO UMPKYNUPYIOWEN MeXay ABOWHbIMU CTeHKamu. A B Kpuc-
TannM3aTtop No rubKOMYy Pe3sHOBOMY LUMAaHTy CKaTbiBAlOTCA OAWH
3a ApYrMM maneHbKwue CBeTNo-Cepbie Wapuku. 3T0 OKaTsiwM — OCO-
6bIM 06pasom NPUroTOBNEHHAA MeTannvM3oBaHHaA pyaa.

HecmoTpa Ha To 4TO NNaBKa MAET NONMHLIM XOAOM, B nabopaTtopun
He chbiwHO ryna Gywyrowero cakena nnameHW, HeT u rycroro
AblMa — HenpemMeHHbIX aTpubyTOB CTanennaBuNbHbIX MNPOLECCOB.
MpaBna, coscem 6e3 gbima TYT He 060OLWINOCH, HO KPOXOTHaA cBeTNan
CTpyiKa, NOAHWMAIOWAACA W3 KPWCTannNW3aropa, YynaBnWBaeTcA
O06bIYHBIM BbITAXKHLIM 30HTOM.

MpoxoauT COBCEM HEMHOrO BPemeHu, U no cTeHam naboparopuu
HaYMHaIOT TIPLITaTk pPO30Bble GNMKKU: MeXAy HWKHUM Kpaem
KPUCTanNnM3aTopa u meaHsiM NOAAOHOM MOKa3bIBaeTCA MacNAHUCTO-
KpacHafA nonocka metanna. Bce Belle W Bbillie NepeMeLlanca Kpwc-
TannuM3aTop, BCEe LUMPEe U LUMPe CTAHOBWTCA AbILYLIAA XKapoM- Nono-
ca — OKarTbllWW, pacnnaBneHHble 3MeKTPUYECKUM TOKOM, OTAaNU B
WNaK BCE HeHY>XXHbie NPUMECW U NYCTYI0 NOPOAY M NpeBpaTunuch B
HeBUAaHHbLIA focene cnnas. ITO M ecTb HOBbLIA NPOLECC BOCCTaHOBU-
TenLHoM anextponnaexku (B3M)y paspaboranHeiih B [loHeukom no-
NMTEXHUYECKOM MHCTUTYTE.

— Jlo cux nop metann nony4anu TONbKO B MHOrOCTYMNEHYaTbIX
npouyeccax, — npogomkaer pacckas I A. [lopodees. — ""Knaccuyec-
KOR" cTana uenoyka u3 AOMHbI U MapTeHOBCKOW Me4Yu Unu Kucno-
POAHOro KOHBepTepa. A ANA MNONYYEHUA AOPOrvX BbICOKONErupo-
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Wean MNasnosuy
Bappux

1883 — 1960

Bapdur podunca e cene Wupokud Ycryn
Caparoeckol zy6epruu. B 1910 200y oH
oxonyun Kueeckul nonurexHuveckud
uHeTuTyT U 3aTem yexan e CUIA, 20e dea
200a 6bin paboyum Ha METannNypauyecKux
3aeodax. BepHyswucs Ha poduny, pabo-
785N Ha MeTannypauveckux sasodax lz2a
Poccuu. B 1929—1936 200ax Gbin 0GHUM u3 pyxoeoduteneld cTpouTens-
crea KysHeuxko20 merannypzuveckoz20o xombuvara. C 1937 200a Bap-
duH Ha pyxoeodAwel paboTe 8 yepHOU MeTannypauu cTpaHsi.

Benuxu 3acnyzu B8pouHa & paseuTuu cOBeTCKOU Merannypzuvec-
kol Hayku. C 1932 z00a oH delicreutensueill uneH AKademuu Hayk
CCCP, a c 1942 2098 — ee suue-npe3udeHT. B 20061 Benuxoid Orevecr-
eeHHoU eoiHb! BapduH pyKoeodun paboramu AKademuu HayK, Hanpae-
neHHbIMU HE MOBUNU3aYUIO pecypco8 80CTOYHbIX palionoe CCCP ona
Hywd 060poHbI. B 1942 200y e20 pabora no mMO6unu3ayuu pecypcos
Ypana 6eina ydocroeHa [ocydapcreenHol npemuu. C 1939 200a bap-
Ourn — dupextop Hucruryra merannypzuu AH CCCP, a ¢ 1944 200a —
dupeKTop c0308HHO20 NO €20 uHuyuaTuee HayyHo-uccned08arenbcKo20
uHcTuTyTa YepHol merannypauu (Heive UHUNvepmer um. Bapdura) .

naeHpie paboTsl 3amevaTensHO20 cOBETCKO20 yYeHO20 OXB8aTbIGEIOT
80NpPOCHI NPOEKTUPOBAHUA HOBbIX, MOUJHbIX, NOMHOCTBI0 MEXaHU3upo-
88HHBIX METaNNypzuYeckux 3ae0doe, c030aHuA Haubonee cOeepwEeH-
HbIX TUNOBBIX METaNNyp2uYecKux azpezaros, UHTeHcugurkayuu meran-
nypauvecKux npoyeccog (0co6eHHO ¢ NOMOwbl0 Kucnopoda), oceoe-
HUR U KOMNMIEKCHO20 UCNONbs308aHUA HOBbIX 8UO08 MeTannypauvec-
K020 CbIPLA.

B 1945 200y 3a Gonswue 3acnyau 8 CTaHOBNEHUU METannypauvec-
Kkoi npomsiwnenHoctu M.M1. BapduHy Gsino npuceoeHo 3eaHue [epor
Coyuanuctuyeckozo Tpyda. B 1958 200y 3a cosdaHue nepesix Npo-
MBIWIEHHBIX YCTAHOBOK HENPEPbIBHOU pasnueKu cranu oH Gbin ydocTo-
eH flenurcrol npemuu.




BaHHBLIX CTanei MeTannu3oBaHHYIO PYAY WNKW CTanbHOW NOM CHavana
nepennaenAlOT B AYroBbIX 3NEKTpONeYax, a 3atem yny4ywaioTt B ne-
yax 3NeKTPOLWNaKoBOrOo WNW BaKYYMHO-Ayrosoro nepennasa. W
KaXAaA W3 CTaguii, ynyvywana meTann, OCTaBnAeT B HeMm W cneabl
CBOMX HEAOCTAaTKOB — B BUAE HeXenartenbHbiX NPUMEcei W rasos.
A Beab XOpOwWwWW METann — 3TO Npexae Bcero merann YicTein. Mei
PEWMUNM YMEHbLUIWTL KOMUYECTBO CTaAui, 4TOObl yNy4ylwMUThL Ka-
yectBO metanna. W anA atoro obpatunuce K ApeBHemy cnocoby
OAHOCTAAMMHOr0 NONYYEHWA CTanu, pasymeeTcA, OCYLIECTBUB ero
Ha COBpeMeHHOW OCHOBE. . .

OHW OCYWECTBMNM HOBLIM MPOUECC W NONYYMNMU CTanb, NepBbiW
e XUMUYECKMI aHanu3 KOTOpOW: npuBen wux B cmATeHue. U6o B
Hel oOKasanocb. . . 3,5 npoueHTa yrnepoaa. MpeayyscTByio, YTO
METannypru, yBuaa 3ty umdpy, Takke GyayT B CMATEHUW, NOTOMY
41O cTtans M 3,5 npoueHTta yrnepoaa — MOHATUA HECOBMECTUMbIE.
Tpy ¢ NONOBUHOW NPOUEHTa yrnepoaa B mMeTanne — 370 yXe YyryH,
HW KOBaTb, HM NPOKATLIBATL KOTOPbLIN HeBe3MOXHO. Metann e,
MONyYeHHbIN B Npouecce BOCCTAHOBUTENLHOW 3NEKTPONNaBKH, CNoB-
HO W3[eBaACH Haj ThICAYENETHUMM KaHOHAMKU METANNYypruun, OTNUYHO
KOBancA W NpoKartbiBancA, obnagan BenUMKONENHOA MNPOYHOCTLIO
¥ NAACTUYHOCTBIO. A pesusl W (Pessl U3 HEro He YCTYNalT MHCTPY-
MEHTaM U3 NervpoBaHHOM CTanu, XOTA U CTOAT B ABa pasa Aewesne.

B uem geno? PaspewmTs 3aragKy y4eHsIM NOMOT CTapLuuii pecTas-
patop Bnagumupo-Cyspansckoro mysem B.W. Bacos, kotopsiit
MHOrO NeT MOAeNupyeT NPouecc BhiNnasku GynaTHOW cTanu no AauH-
Heim [1.M. AHocoBa. [poBeaA aHanu3 3arafO4HOro meranna, oH
yBepeHHO ckasan — 6ynat! HeyauButensHo, 4TO nepebim "'ONbIT-
HbIM'' M34envemM U3 NepBoro cnuTKa Gein KUHxan.

A 3atem 3NeKTPOHHLIM MMKPOCKOMN, macc-cnekTporpad, Apyrue
COBpPEMEHHbIE TO4Helwwue npuBOopbl NoKasanu: yrnepoa B HOBOM
MeTanne HaxoauTcA B HeoBbIYHOM COCTOAHWU, He B Buae kapbuaos,
PacnonaraiowWMXCA MEXAY 3epHaMKM KPUCTaNNMYeCKOW peLueTKu
1 YyBenuMuMBaloWMX XpynkocTs metanna. Her, 3aece yrnepoa amopd-
HbI: OH BXOAWT B CamMuW 3epHa 1, YBeNnM4YMBaA NPOYHOCTL METanna,
COBEPLUEHHO He AeNnaeT ero XpynKum.

Takum 06pa3om, HOBbIWA CTanennaBunbHbIA NPOLUECC OTBETUN Ha
3arafiky, TbICAYM NET He AaBaBwylo NOKoA mertannypram. Bor ot
yero 3asuceny BonwebHbie ceoicTea Gynata: oT amopdHOro yrne-
popaa. [lpeBHWe macTepa 3a COTHW NeT cymenu noaobparts TexHono-
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rui0, He MO3BONAIOLLYIO Yrnepoay 06pa3oBbiBaTh Xpynkue Kapbuasl.
A 3TO 3Ha4MT, YTO, NEpeiiaR OT APEBHEr0 OAHOCTaAWMHOrO npouecca
K ABOWHOMY W TPOMHOMY MeTannypru4ecKomy nepeaeny, Mbl ocTa-
BWAW HENCNONb30BaHHLIMM OrpOMHbIE PEe3epBbl ANA MNOBbILUEHUA
KavecTBa meTanna. Ho ToNbKo Nu 3TUM LieHeH HOBbIW Npouecc?

— OcHOBa OCHOB Ka)XA0W TEXHONOr MM — IKOHOMWUYHOCTb, — MOBO-
put C.MN. Janna. — B 370M OTHOLWIEHWN HaLL NPOLEcC UMEET Hemanbie
npemmywiecTsa. M B mapTeHe, ¥ B KOHBEpTepe, U B 3NeKTpOMne4n
YAaCTMYHO OKUCNAIOTCA M MEPEeBOAATCA B LUNAK Takue Heobxoaumbie
MeTanny NDUMECH, KaKk KpemHWi W mapradeu. Kpome Toro, Bo
BpPeMA NNaBKW BbIrOpPaeT W onpeaeneHHoe KONWYEeCTBO Camoro xe-
nesa. B Hawem >xe npouecce BCe 3TU NOTepW NPaKTUYECKMK WCKNIO-
YEHb!. . .

Wtak, poawnack HOBaA cynepyrnepoavcTan cranb, NpUsBaHHaA
3aMEHWUTb MHOrMe NervpoBaHHbIE WHCTPYMEHTanbHbie cnhasel. B
COTPYAHWYECTBE C  HAy4HO-NPOM3BOACTBEHHbIM  0GbeAVHeHWeM
"Tynavepmet”’ WU [lOHEUKUM METannypru4yecKkum 33asOA0M WMEHU
B.W. lenwnHa paspabortasa npombilNeHHaA TeXHONOrwWA, nepeoe
BHeApeHMe KOTOpoi Gyaer OCYWEeCTBNEHO Ha 3TOM NpeanpuUATUNA.
Ho no-npexxHemy B npobnemHoi nabopaTtopvuu APOXAT Ha CTeHax
po3oBbie 6NVKM, MO-NpEeXHEMY U3 MEAHOro KpWUCTannus3aTopa Bbi-
XOAAT BCE HOBbIE U HOBbIE CIIUTKU — Y4eHbleé NPOACIKAIOT UCCNEeA0-
BaTb GynaTt, CTpeMACL NpeBpaTuTb APeBHWEe nereHabl O Hem B ABL
HaLWMWX aHew.
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