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HA 3APE UMBUNU3ALWHU

Mo yrpam Hebo Hag Eruntom cuHee-cuHee. Kak nonockl Ha nepea-
HuKe chapaoHa. Jlerko u nnasHo, GyATO MALIBET MO CNOKOWHOMY
Mopt, TIOAHUMAaeTcA No HebBy 3onoraA nagbA Bora ConHua Pa.
3HOIHOE AbIXaHWE ero HecTeprnvmo anA yenoseka. [ostomy Tak
WeHATCA B Erunte NnpoxnaaHble yTPeHHUE W BeYEPHMe 4acel.,

Bot 1 mactep, Begatowait XenezoaenarensHbiMu paboTamn, BcTan
YyTb CBET M nocnewuvn pacTonkate pabos. Ckopeit, ckopeid 3a
paGoty!

MepebimM Aenom pabbl BLIKORANW Kpyrayo AMY B NOKoTs' rity-
61HOI 1M OKONO NonyTopa Nokrtel B auameTpe. Amy obmasanu riu-
HOW. N3 rnvHbI e Bbinenuny BOKPYr Hee CTEHKY B MONOBUHY Yeno-
BeYeCcKoro pocra. BHU3y no Bceil OKPY>KHOCTU Npobuny -oTBEPCTHA.
TaK noJiyyvnca ropH — rnyvHAHLIA odar ANA BLINNABKY MeTanna,

fMoa nanAwMm conHuem rnvHa GbicTpo TBepaeet. M BOT yike
pabbl 3acbiNaldT B TOPH MENKO WCTONM4EHHbIA ApeBecHbIA Yronb.
MacTtep npocneamn, Yuro6bl OH Ner POBHbIM CNOEM, @ 3aTeM COBCTBEH-
HOPYY4HO nojyer erc, NpeaBapyuTenbHO WCNPOcUB BrarocnoseHue
B6oros. Ha ropAawmit yrons 6pocuny uahensueHHyo pyay — Kpac-
Hylo, TRXENyio — ee f06bIBaNyt B KOMAX AafneKo Ha ceBepe. 3aTem
cHoBa po06aBunu yronb U ONATL pyay. W TaK NATb-WeCTb cnoes.
3710 6bina ewe NocusibHaA paborta, U pabsl fenany ee cnopo, Beceno
neperosapuBanAcb. A 3atem HavancA ag. Mo 3Haky macrtepa pabel
B3ANM AAUHHbIE flonble cTebnu noTtoca, BCTaBUNK UX B OTBEPCTHA
BHU3Y ropHa 1, HaNPATaA nerkue, cTasnM AyTh.

! rlokoTs — cTapuHHER Mepa ANWHBI, OT CFM6a NOKTA A0 KOHYMKOB Najlb-
ues PyKu B3pocnoro Yenoseka (NpuGnuautensHo pasHa 0,5 meTpa) .
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3onoTan nagbA OrHeHocHoro Gora yxke
BLICOKO B Hebe U GeclowagHO NbeYcA OT
Hee BHW3, Ha 3emMi0, HECTEPAVMbIA xap. U
camMo HeGOo yxe He cuHee, a 6enoe, packa-
nexnoe. flynu pabel B TpyGku, noapepxu-
BaA OroHb, NOKA He Najaany Ha packanen- .
HbI Necok, B W3HeMOXeHWuy BeccunsHO pac-
KuHyB pyKku. Torga TpybKu nepexeartbisa- -
nu apyrve pabel, @ ynaBwux OTBONaKMBanM
B TeHb, 4TOGbl OvAbiwanuck. He Gbino B
ApeBHEM MUpe TAXesee paboTbl. PeaKko K10
13 paboB BebiaepuBan ee bonee NATH neT.

Xopowo ropen yrons. YepHblit rycroi
AbIM Banun v3 ropHa v MeaneHdHo pacnssi-
BancA B Bo3agyxe. [lpoxogunu uacbt. Obim
CTaHOBUNCA Npo3paudee, nerye. BHumarens-
HO cneawvn 3a MMM mactep. CnoxxHoe, Heno-
HATHOE TavHCTBO CBEepLUanoch 3a rVHAHLI-
MM cTeHKamu. HeBegOMbl 3aKOHbI, NO KO-
TOpbIM OHO npoucxoaut. Kak ysHate -~



KOraa, B Kakoi MOMeHT nojapaTtb pabam
3HaK, 4T0Gb) NepecTany AyThb? MNocnewnwb, —
MeTania He NoNy4Milb, OCTAaHETCA B ropHe
nonycsipan pyaa. [ponyctuws cpok
CropuT >eneso, B TPYXY pacCbLINNETCA.
3a Takoe ynyleHWe MOXHO W camomy
NONyYuTh Ha wel pabckuit owelikuk, Bor
¥ CReanT MacTep 3a [ibIMOM BO BCE TNasa.

O MHOrom roBOpPUT AbIM 3HAOLIEMY Ye-
noseky. Moka OH rycToin aa YepHbIM, MOXK-
HO He BOnHoeaTbCA. Ho BOT Wcyesna yepHo-
Ta, AbIM CTaN CepoBaThiM, MEHee 3aMeTHLIM,
ceiiuac Hapo ObITb BHUMATENbHLIM, Herpec-
TaHHO MOHyKaTb paboB, 4YTOGLI CcunbHee
aynn, CoecemM ucyez AbIM, TONLKO cTOnd
pacKaneHHoro BO3AyXa KOJMbIWETCA Hafg
rOpHOM, WUCKaXan OuepTaHuA Aanekwux nu-
pamua. 3HayuT, Bech Yronb YXKe Bbiropefn.
Tenepb nopa! [la u N0 BpemeHy TOXe Bbl-
XOAMT, 4TO nopa: 30N0TaR flaAbA KOCHY-



nace yxe APYroi cTopoHbl ropu3oHTa. MacTep maxHyn pyKoid, # va-
My4eHHbie pabbl TOPONAKUBO BbITalWMAY U3 OTBEPCTMI 0GropeBluve
Ha KOHUAX TPYOKM.

Ha paccBete cneayioulero AHA NOA YAapamu SIOMOB pacchkiNanuch
cnerka OXnaAvBlWIMECH 33 HOUYb CTEHKW ropHa. W — o, Benukoe
yygol — 3emnA poawna ene3o. [paBaa, TONLKO ONLITHLIA rnas
mactepa mor 6bl yragarb eneio B 3YOM 4EePHOM HO3APEBAaTOM
KYCKe, HacKBO3b MPOHU3EHHOM KpynuHKamu obropesiueit 3emnu
¥ octaBwerocA yrna. Hu meua, HU aaxke O6LINHOIO HOXA M3 TaKOro
wenesa He cgenatb. CHayana ero Hago O4XCTUTbL, YAENUTbL U3 HEro
BCe MOCTOPOHHME NPUMeCH — HemeTaNNnyecKue BKIMIOYEHMA, Kak
MX Ha3bIBAIOT COBPEMEHHbIE MeTannypru. ,

W Bor pabbl NoaxBaTunNM KpuLy {TaK Ha3biBAeTCA 3TOT KYCOK
wenesa) Ha nombt ¥ NOTAWMIWM B Ky3HWWY. Tam mertann CHOBa
pasorpeny B nnameHu, 6pocuny Ha HaKoBanbHI. TAXKO 3ayxanu
KyBangbi, CMMHaA, YNNOTHAR Kpuuy. W ¢ KakasiM YAApOM NPOCTY-
nano U3 ee FNy6uHbI Ha NOBEPXHOCTL BCE NMUIHER, HEHYKHO®, HYyiKe-
POAHOE: TAXenble YacTWllbl JKenesa, YNNOTHAACH, BbiTecHANM Gonee
nercue Hemervannuueckue BKnioyeHWA. flonraR ato 6Guina pabora.
Korpa ipvua octbiBana Ha HaKOBankHe, ee CHOBAa PasorpeBany W
cHoBa Gunu KyBangaamu. W Tak A0 nATU-wecTu pa3. Ha semnAHom
nony BLIPOCNE KYYKa BbIGUTOW M3 Kpuusl “lienyxu’”, Kycok Me-
Tanna 3HauATeNbHO YMEHbLUMNCA B pa3amepax, 3aTo caenancA nnoT-
HbIM, C rnagkoit GmecTAweid noasepxHoctblo. [ocneaHwe yaapst,
npuaatowme copmy. M BOT OH, ewle OANH AECATUKUNOrPaMMOBEIIA
6pycoK, nexwr Ha HakosanbHe. M3 Hero cgenaloT meuu, WNembl 1
HAKOHEYHMKUW ANA KoMed BOMHOB Benukoro chapacHa. M3 atoro xe
MeTanma OTKYeT Ky3Hely ceprn, KOTOPbIM TPWM ThICAYM NET cnycTA
Haiiny? Npu packonkax noA dyHaamextom KapHakekoro chimHiea.

Jecats kKunorpammos Xeneaa Gonee 4em 3a cyTku! Hy 1 npous-
BOAWTENLHOCTb, — CKAXETE Bbl. A MeXAy Npounm, 3To Bbina npexkpac-
HaA NPOU3BOAWUTENLHOCTL. M ApeBHUE MacTepa OYeHb YRUBMNUCH Gbl,
ecny Obl MM CKa3anu, 4To ux cNoco6 NONyYeHUA xenesa KpaliHe He-
cosepluered. Hao6opoT, OHY TEBEPAO 3HAMM, UTO UX cNOcob — camibiit
fepeAOBOM, NOCKOALKY APYrve HapoAsi NONyyany 3a OgHy NnaBKy
He 6osiee ABYX-NATH KUNOrPamMMOB XKenesa.

Ervnerckue mactepa MMEenU Bce OCHOBAHUA FOPAATLCA CBOGH Tex-
Honorueid, K60 K TOMY BpeMEHM METanNypPruA y)Ke HacuWTbiBana
TPU-YeTLIPE THICAYWN NeT pPa3BUTUA U HaNpOoYb BLITECHWNA NPUMMWTHUB-
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Hble KaMeHHble OpyawA nepBoObITHOro uYenoseka. B oranmume or
KaMHA METaNnMbl He PacKansiBanMch 4 He Nomanuch Noj yAapom;
OH¥ npocTo MeHAnu dopmy. Metannuuyeckue WU3AeNMA He HYXHO
Obino BbIGPacLIBaTh MOCAE TOrO, KaK OHWU TYNWAMCH UNK CHNOLWK-
Banvch. Vim MOXHO GbiNio NPUAaTh NPEXXHIO UMW COBCEM APYTYIO
thopmy 1 cHoBa uX WUCMONL3OBATL, JTO CBOWMCTBO Marepuana Mol Ha-
3bIBaeM NNacTU4HOCTLIO. flepBuie MeTannbl, KOTOpsle Hawlen 4Yeno-
BeK, KaK pa3 U 06nagany odeHb BbICOKOW NNAaCTUYHOCTbIO.

Arumm nepssiMKU Bbinv 30n0TO, cepeGpo U Meab, BCTpeualoLve-
CA B NpupoAe B eCTECTBEHHOM, TaK Ha3biBaeMOM CaMOPOAHOM COC-
TOAHMK. CHavana MeTannel NPUBNEKanu BHUMaHWe YenoseKa He
CBOMMMU BeSMKONENHbLIMW csoicTBamMM, a . . . Breckom. M3 3onora,
cepebpa v mMeAn NIOAYW CTany AesnaTbh YKPALWEHWA — Konbua, Gychl,
6powy, o6pyuM ANA pyK W Hor. Mcnonk3osatk 3Ty Metannbt AnA
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W3rOTOBNEHUA KaMeHHBIX OpyAui BbINO Hens3fA, NOTOMY 4TO B ca-
MOpPOAHOM BUAe MX BCTPEYANocCh OYeHb Mano, a Kpome TOro, oHu
ObINY OYeHb MAFKUMIA. .

C TeyeHnem BpEMEHM U3 CamMOPOAHON. Mean, Gonee TBepaol, YeM
30M0TO Y cepebpo, B KOHUE KOHUOB CTanu AenaTh TOMOPbI, HOXM,
HaKOHEeYHUKW ANA Koruia 1 apyrue Bewy. Ho uTobul npu oTcyTCcTBMM
HeoBX0AMMOro OnbITa W3 KYCKa MeAu BblKoBaTbh Tonop, Tpe6Gosa-
noCk NOAMAc He MeHbllie BpPEMEHW, YeM Ha U3roToBAeHWEe KameH-
HOro, A cAyxun MeaHeil TONop Xyke — BoicTpo TynuncA. Mpasnaa,
1OTOM €ro MOXHO 6LIN0 NONPaBUTL M CHOBa NYCTWUTL B AENO, TOrAa
KaK KameHHbI RPUXOAUROCL NPOCTO BhibpackiBath. Ho AnA ‘apes-
HMX niofei, KOTOpbie MOrAKM HalTW TNOAXOAALME KaMHU He B
OAHOM, TaK APYrom mMecTe, 3TO He 6bIN0 TaKuM YXX HEOCTIOPUMBIM
npermyulecTBoM, M, BO3MOXHO, NIOAKM AO CUX TIOP ocTasanuck Gbl
B KaMeHHOM BeKe, ecnu 6bl Ha NOMOLLL HE NpPULWIEN wX AABHWA
APYr — OrOHb,

CHayana OH CAYXWN 3aWMTOW OT AWMKUX 3Beped M oBorpesan B
XONOAHbIE Beyepa. 3artem MIOAW HAYHMUCL BapUTh Ha OrHe nuiy.
Ana aroro norpeGosanvch COCYAbLI, He Nponyckaiowue Boay. Tax
pasBUNOCL FOHYapHOE NPOWM3BOACTBO. Bbinenus u3 rNyHLI KYBLUWH
MU FOpWIOK, MacTep O6xuran ero B nNnameHn Kocrpa. Yem Boie B
Hem BuiIna TemnepaTypa, TeM Kpenuve nosnyyancch raMHAHOE usgenue.
W Toraa mecro obxura moau ctany oBHOCUTL KamMHAMMW, CO3/aBaA
NPUMUTUBHLIA 0Bxurosbidi ropH, Cpegu Kamueid nomapanuch U me-
Tannuueckne pyAbl. ECNY 3TO OKasuiBanack NerKonnasiKan MeAHad
pyAa, TO,HarpeBanch B OFHe KOCTPa, OHa pacnnasnAnack U Npespa-
wanach B YMCTYD MeAb. B KOHUe KOHUOB YenoseK, NOAMETUB 3TOT
npouecc, Hayan cneuvansHo 6pocaTth B FOPH KYCKU pyabl, Tak npu-
MepHO BOCEMb ThICAY NIeT Hasaf POAMNAch METanayprva.

TpyaHo nepeoueHUTb 3HaYeHMe 3Toro cobuitiA. Teneps Yenosexky
He Hago 6b1N0 UCKaTb peaKue. rTHe3f”a” CaMOPOAHbIX METaNnoB — K
ero ycnyram 6sinn oBwmpHbpie MecTopoXaeHua pyasl. Jla v camo #s-
roToBneHre OPYAWNA CTano ropasao npouie, NOTOMY 4TO SIIOAWN Hayuu-
NUCb KOBaTb He XONOAHLIA Mevansl, a pacKaneHHblid, Ecnu pansuwe,
4TO6b! BLIKOBaATH TONOP, MPUXOAUIOCH HECKONbKO 4acos GuTb no
KYCKY CaMOPOAHOI mMeau, TO Tenepb, PaCKanuBs 3TOT KYCOK Ha OrHe,
BCIO Oflepauuio NpoAensiBany 3a AeCATOK MUHYT. 338 HECKONbLKO MU-
HYT MOXHO ObIfI0 U MONpPaBuUTL 3aTYNMUBWUACA URKM PaCNRIOWMBLUVIA-
CA TONOP, Packanue W 3aHOBO OoTkKo=as ero. bonee Toro, okasanoch,
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4TO OpYAYA, BbIKOBaHHbIE U3 HarpeToil meau, ropasao Kpenue, yem
13 XOMORHON.

W3 meTanna moxHO Gbmo M3roTOBUTbL TakKve U3AEeNuA, Kakue n3
KaMHA Nonyunth Bo0G1Ue HeBO3MOXHO. Hanpumep, meu. Monpobyiire
npeacTasuTe cebe 310 cTPawHoe opyxue BavkHero 6oR, cAenaHHoe
¥3 KaMHA, — 0@ KaMeHHbIi Med CNOMAaETCR Nocne NepBoro xe yaapa!
HeBo3MOXxHO BLINO cAENaTh M3 KAMHA U HAaKOHEYHUK K coxe, No3-
TOMY NPUXOAWNOCL Pa3PLIXNATE NOYBY KaMEHHnIMM MOThIFraMu.
MeaHbi4 Ke nemex, rny6oko Bcnaxusaa 3eMnko, NO3BONAN NONy4aTs

. ropasgo 60m=ume ypoxau.

A KpoMme TOro — 1 3To, NoXKanyil, camoe rnasHoe — merann c6epe-
ran BpemA. Kak K1 xopow 6bin KameHHbIH Tonop, HO 4T0bL! CpyBuTs
“M AepeBo, TpeGOBaNOChL HECKONbLKO YacoOB, W YeNnOBeK 3a fieHb 3a4a-
CTyi0 He ycnesan 6onblue HUYero caenarb, Kak HM npuMUTUBEH Bbin
TONOP, BbIKOBaHHbLIA M3 pacKaneHHoN Mefin, OH COKpaTHA 3TO BpemA
B HECKOMNbLKO pas, Tenepb YenoBeK 3a AeHbL MOT CBaNuTh TpU-YeThbipe
[epesa C Tol e 3aTpartoil cun. fpumeHenve meTanna, Takum obpa-
30M, MO3SBONWNO 3HAYUTENLHO NOBLICUTL NPOU3BOAUTENLHOCTL TPYAR.

OpHako xe ¥ Meab He Dbifla AOCTaTOYHO COBEPLUEHHbIM MaTepua-
nom. lopasno npovxee meav okasanach GpoH3a — CNRas mMeaw ¢ ono-




BoM. [lepBbiii Nony4yeHHbI YenoBeKOM CMNaB Aan Ha3BaHwe Lenoi
anoxe B pPasBUTUM YenOBEHeCKOM UUBMAM3aUMU — Ha CMeHy KameH-
HOMY BeKY npuLuen BeK 6poH30BbIA. BpOH30BLIE OPYAWA NMOCTENEHHO
BbITECHUNY MeaHble. Tonop u3 6poH3nl Ayylle pybun aepeBbA Y pexe
TynuncA. Meu us 6poH3sl 6bisi ropasao HaaexcHee B 6010.

XapaKTepHo, YTO KoYeBbie MNeMeHa HayUMIUCh BhIAenKe MeTansna
Yy CBOMX OCeanbix cocegedi, HO 40 BONLLIKMX BbICOT B 3TOM dene He
nogHAanmuck. OHu 06pabaThiBanit MeTanfibl CambiM NPUMUTUBHLIM
cnoco6om. BmecTo Kneweit KycoK meTanna yaepskueanu pacuiensnen-
HOW NanKoii, HaKoBasibHeEN ¥ MONOTOM CNYKWUAW /iBa rNAgKUX KaMHA,
npuueM ““MONOT” MHOFAA He MMen Aake PYKOATKHK, a Gbin 3aKpenneH
Ha pemHe. PasymeeTcA, TaKUMK MHCTPYMEHTaMU XopoLume OpyAnA He
caenaeLb.

CoBepuieHHO MHOe BCTPeYaemM Mbl B CTPaHax APEBHEW KYNbTYPbi —
B CeBepHoi Acpuke, B 3anMagHOM M BOCTOMHON YacTAX Manoii Asuy,
Ha noBepexkbe CpeanzemHoro mopa. Tak, erunTtAHe, BbIHY)KAEHHbIE
60poTbcA C HEBNAroNPUATHLIMU KNUMATUYECKUMU YCAOBUAMMK, UC-
nons3yA OpPOH30BLie OPYAWUA, CYMENW CO3AaTh OrPOMHYI0 CUCTEMY
MCKYCCTBEHHOIrO0 OpOLWeHWA — BbIPbINM KaHanbl U OrpoMHble BO4O-
embl. MickyccTBeHHoe o3epo Mepuc, Hanpumep, IMENC B OKPYKHO-
CTU HECKONbKO COT KUNOMETPOB.

BuinnaBka MeTannoB B 3TUX CTPaHax bbina, 6eccrnopHo, coBeplueH-
Hee, HO U OHa OcCTaBanach Ha KpaliHe HWU3KOM TEXHONOrUYeCKOM
ypoBHe. B NpuMUTUBHLIX rapHax, He obecriedUBaBLUMX BbICOKOH
TEeMNepaTypbl, MeAW M3 PyAbl BbiNMaBnNANoChH o4eHb Mano. MoxHo ¢
YBEPEHHOCTLIO CYUTATb, YTO HA 33pe MeTannyprum 6onblie NOAOBUHbI
METanna Yak v ocTaBanock B pyfle u BolOpacklBanock BMecTe ¢ Hell B
oTeanel. AANA TOro YToGhl NONYYUTE HECKOSIEKO KUAOrPaMMOB Meau,
NPUXOAKSIOCL BECTU NNaBKY Lenul¥ AeHb.

Conpa)keHHOe ¢ HeMankLIMUW 3aTpaTamu Tpyga NonyueHve metanna
ONpeAenAno W oveHb BLICOKYI ero croumocTs. OcoBeHHO aoporoit
6bina 6poH3a — Beab Heofxoaumoe ANA Hee onOBO GLING B APEBHO-
cT¥ 60nbLwWoi peakocTbio. Bnagets BpOH30BLIMU OPYAMAMU MOCAW
TONLKO o4eHb Boravble moau. Mo3aTomMy Meab u Aaxe BPOH3a He BbI-
TeCHWNU BOBCe OpPyAuA KameHHbie. [Mpyu nocTpolike 3HaMeHUTbLIX
ervneTcKuxX NUpamma, HapAgy ¢ MeaHbIMM 1 GPOH30BLIMM 40N0Tami,
orpomHsle bnoky ob6TecsiBanyu n KaMeHHbiMU pyBunamu. A npocroi
Hapoa B obuxoae BoOGLLE NONb30BANCA TONLKO KaMeHHbIMU OPYAU-
Anun. OKOHYaTENbHO KameHb YCTYMUN MecTo MeTanny TOnbKo ¢ fo-
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ABNeHWeM B PyKax 4enoBeKa HOBOro marepuana, ornpeaenvBlUEro
BCce AafbHeillee pasBUTME UMBMNN3ALMA. ITUM MaTepUanom OKasa-
NOCh XKeneso.

YuyeHble A0 CUX NOP He MOTYT NPUATU K eAVHOMY MHEHUIO O TOM,
Kakum 06pa3om noau Hay4unuce BeIfNaBnAThL Xene3o. B ecrecTeH-
HOM, CaMOpPOAHOM BMAe OHO MOYTU He BcTpeuyaeTcA. CyliectByer
runoresa, YTo NMepBOe Xene3o, KOTOPOe NONY4UnK Noan, A0CTaNoch

‘MM C Heba — B merteopuTtax. OgHO M3 OCHOBAHWI ANA TaKoil runo-
Te3nl — HasBaHue MeTanna y pasHuIX HapoaoB. Tak, y ApPeBHMX
erunTAH Xene3o Ha3biBanoch ‘Baaenepe’’, 470 03HayaeT "'‘poAuBLIeeCcA
Ha HeBe"’. [lpeBHWE KONTLI Ha3kiBany ero ""KamHem Heba”.

Ho »kene3aHble MeTeopuTL! AOCTAaTOYHO peaKy, BEPOATHOCTL OTLIC-
KaTb MX KpailHe mana. A Begb HeO6XOAMMO GbINIO HE TOMLKO HalTy
METEeOopUT, HO U AOraAaThCA BbIKOBaTL U3 Hero magenve. OveeuaHo,
enes3o NpUWno K nioAAM, B OCHOBHOM, BCE-TaKy BrOMHE 3EMHbLIM
nytem. BoamoskHO, B Te ke rOpHbl, rAe BbINNasnAnace MeAb, Nona-
AanM KyCcKu %enesHoi pyasl, 1-MacTepa B KOHUE KOHWOB A0raaanuch,
YTO U3 3TOrO TEMHOrO BELLECTBA MOXHO M3TOTOBUTL FrOpasgo ﬁonee
KpenKue HOXW, TONOPLI U MeYH, 4em 13 6POoH3bI,

JlOCTOBEPHO OHO: ‘OYeHb AONTOE BPEMA Kene3a GbIIo TaK Mano,

"YTO lleHMnocb OHO TOpPasfio Acpoxe 3onota. Cpeau yueneswux RO
Hac COKPOBWUL erMNeTCKUX NUpamMui, rfe 3050Ta — TOHHLI, YYeHble
HawnyM BCEro NWLLL HECKOMbKO YKPalUeHUW M3 MNpOCTOre »Kenesa.
Tonbko O4eHbL BoraTtble NOAM MOrNM MMETL KenesHble KONbLa Unu
6powu. A ofiH BOCTOYHLIA AECHOT ga)ke U3Aan 3aKOH, NOA CTPaXom
CMEPTHOM Ka3HW 3anpellaBluvii Bcem, KpOMe Hero camoro, pasyme-
eTCA, HOCUTL >XeneaHsle YKpaweHus, [lpesHerpeyeckuid reorpach u
uctopuk CrpaboH nucan O HeKOTOPbLIX appuKaHCKUX HapoAax, Ko-
TOpble 33 Xene3o AaBanu B AeCATL pa3 Gonbwe 3onorta no Becy. B
""Opuccee’” Momepa pacckasbiBaeTcA, UTO nobeauTenio CNOpPTUBHBLIX
COCTA33HWUIA B Harpaay BpyYanu KyCcoK 30M10Ta M KycoK xenesa. OanH
u3 ervnetckux apacHOB MNPOCUN KOPONA XeTTOB MpUCNaTh emy
wene3o B o6MeH Ha 30n0TO. Tak NPOAOMKANoch A0 Tex Mop, noka
JIIOAKU He Hawny fetueBbit U NPOU3BOAUTENBHEIN cnocob u3roTosne-
HUA >kene3a. locne atoro oHO Havano GbLICTPO NaaaTh B UEHE, U YKe
He yKpalleHWA Aesianu 13 Hero, a TOMOpPbLI, NOMNartbl, Me4W, HOXH,
KOMbMyry . ... Ha semne HacTynun >kenesHell Bek. MmeHHO C 3TOro
MOMEHTA MbI ¥ HaYann Haujy KHUCY.



METOZA NPOE U OLINBOK.

. . . [pexae Bcero Hapo 6bLII0 NONYYUTHL APEBECHLIN Yrons, Kak BuaHO
M3 Ha3BaHWA, ero W3IroTaBaAMBaMM w3 AepeBbeB. Mbl He cnyyaiko
ynoTpebunu 3aeck CNnoBO ‘‘U3roraBnueanu’’: TouHee He 0603HaYULbL
TEXHONOTUYECKYI0 OnepauUio, Tpeby 1oLy Io HECKONbKO AHeM TAXeNoro
TPYAQ.

Chauana noctynanu npocro: cpybneHHble AepeBbA HaBanueanu
rpyaod Apyr Ha ApPYra M NOAXMUranu, a Koraga Kocrep AOCTaTOYHO
Pasropanch, ero 3anuBanyu BoAo#. ATum cnocobom yrons AMA Bbin-
naBky MmeTanna nonyyanu oveHb gonroe BpemA. KavectBo yraA
OCTaBMnAND ¥EeNaTh Nyyulero, NOTOMY 4TO 4acTb AepeBbeB ycneBana
nporopertb U 0BpaTUTLCA B Hecrnoneanylo 30ny, a ApyraA 4yacTk Gbunia
ewe “cuipoit’”’, nonyobroperweii. Takoi yrons He MOF 4aBaTh BLICO-
KO TemnepaTypsl. .

ErunTAHe NepBoIMY NPUMEHNUIM TaK HA3bIBaEMbIM Ky4HbIA cnoco
NPUroToBNEHUR ApeBecHOro YrnA. Mexay npovyum, OH MouTH He
M3MEHWUNCA U A0 Hawux AHeid. B HEKOTOPBLIX cTpaHax metannypruyec-
KHE neyn A0 cux nop elue paboTaioT Ha APEeBeCHOM Yrae, KOTOPbIA
W3roTaBnMBaeTcA Ky4HbIM cnocobom.

B yano6HoM MecTe, yalue BCEro Ha ONyLIKe fleca, yrneXxoru Botpbi-
Banu OTPOMHYI0 AMY U CKRaablBanu Tyaa BeTKH, CyYbA, NMONeHubA,
MHOrAa AaXe Lenble CTBOMbI AepeBbeB. ATy Kydy ApPeBeCUHbl BbICO-
TOW ¢ TPEX3TaXKHLIN AOM NNOTHO NOKPLIBANU AEPHOM, a tIeNu 3ama-
3bIBanU rAWHON, OCTaBNAA NULLL HABEPXY ¥ BHU3Y MO 0AHOMY OTBep-
cTvlo anA cnaboro NpMTOKa BO3ayxXa. Yepea HHee OTBepCcTUe APOBA
NOMAXMUIanM 1 AaBami UM HaCTUHHO CropeTk, a BepHee, OBYrnuTLCA,
NocKOonNbKY ANA XOPOLWero ropeHMA Bo3Ayxa He XBarano.

Bce uckyccTBO yrnexora 3aknioyanock B YMEHUMU TaK Perynupo-
BaTb NPUTOK BO3Ayxa, 4To6bl AepeBC oBYrnMBanock BO3MOXKHO paB-
HomepHee.: Tlpu 3TOM B peaynbTaTe UENoi UEMOUKU: XMMUYECKUX
peakuuii Lennono3a, N3 KOTOPOi B OCHOBHOM COCTOMUT AePeBo, NpeB-
pawanace B yrnepoa. KaKk TonbKo Temneparypa BHYTPY Kyuu NOBbI-
wianace 40 ONpeaeneHHbIX NpeaesioB (a ato onpeaenanyu no Awimy),
oba ocTaBlMeCA OTBEPCTMA MJIOTHO 3aMa3biBasin, U Yronb MeANEHHO
OXNAWAANCA B TeueHWe HeCKONbKUX aHel. 13 oaHol TaKoi Kyum no-
nyyanu 6onbuloe KORWYECTBO MEPBOCOPTHOrO YriR: NPW CropaHuv B
TopHe OH oBecneduBan BLICOKYIO TEMMNEpaTypy U NO3BONAN NOAyuaTh
JKENe30 XOpoilero Kavyecrea,
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TwarensHO roToBUNK K NnaskKe 1 pyay. [0 TOro, KaK 3arpysuts
ee B ropR, pyay pasbuBanu KyBanaoi Ha MenKuve Kycoyku ¥ NpOMbl-
Banu. Mpu 3aToM NycrTan, He COAEPXKALUAA >Kene3a NOpPoAa, KOTOPan
Beerpa BuiBaeT B PyAe, pasmensuaniacb A0 Pa3MepoB MECUMHOK U
yHocunachk BOAOW. A Te KycoMKH NYCTON Nopoabl, KOTOpLIE BOAA He
YHECNA, OTHENANW: OT PYAbl, NpocevBas cMmecs vepe3 cuto. [lyctyro
nopoay BuiBpackiBanu, a pyAy nocne 3Toro ofykuranu Ha Koctpe.
37O AaBano BO3MOYKHOCTb XOPOWO Pa3pbiXNATL PYAY W TeM CaMbIM
3HaYUTeNbHO YCKOPWTL NOCNEAYIOMIA NpouecC BbiNRaBKW xenesa.
Kpome TOro, B nnameHy KoOCTpa U3 PYAbl BbDXUranuch HeKoTOpbIe
BpeaHbie Npumecy, B TOM 4MCHE OAWH U3 3nelWwmMX Bparos yxenesa —
cepa.

Bot vaKaR OCHOBaTeNbHO NOATOTOBNEHHAA PYAd U XOPOWWA ape-
BECHbLI yronb NO3BOAANM ervnTAHaM NOMflyyaTb BYeTBepO Gonblue
MeTanna, uem Apyrim Hapogam. Kpome Toro, u cama pyaa, KoTopoi
OH¥ NONL30BanKCL, Bbina,KaK Mbl cefivac rosopum, GOraToi, To ecTb
COAep>«ana 6onbLoK NPOUEHT Xeneaa.

Ho, noxanyit, nopa y»e KOpPOTKO paccKasaTb O TOM, YT0 Takoe
pyAa v KaK OHa B OrHe NpeBpaLlaeTcA B )Xeneso.

Pyaa — 370 XUMMUYECKOE COEAMHEHUE Xene3a ¢ KUCAopofoM. fo
BHElUHeMY BUAY OHa — MHOrfa KpacHasa, uHoraa 6ypan, uHoraa vep-
HaA 3emMnA (3TO 3aBMCUT OT TOrQ, B KaKUX NMPONOPUMAX COEAVHEHDI
weneso u kucnopoa) . [AnA Toro yToBhl NONYYUTL M3 PYAbI KEneso,
Hapo oTobpath OT Mee kucnopoa. Ho kax? XvmuA gaetr npocToi
OTBET Ha 3TOT BONPOC: HaAo HaliTh TaKoe BewecTso, KOTOpoe cymeeT
""cBA3aTL” KUCNOPOA, BEWECTBO, C KOTOPLIM KUCNIOPOA COEANHAETCA
nerye ¥y aKkTMBHee, YeM C >Kene3om, Torga KUCNopop ‘‘nokuret’’
ENR30 M BCTYNUT B PEAKLIMIO C 3TUM BelecTBOM. B xunmum npoyecc,
NpU KOTOPOM OTAAETCA KUCNOPOA, Ha3blBaeTCA PeaKuueil BOCCTaHOB-
NIEHWA, a CBA3YIOLLee BeWEeCTBO — BoccraHoBuTenem. OBpatHbId xe
npouecc, NPU KOTOPOM KUCNOPOA COEAVHAETCA C KAKUM-NNGO Belwe-
CTBOM, Ha3biBaeTCA peaKuyeit oxkucneHua, MHeimKu cnosamu, Heobxo-
AMMO BOCCTAHOBWTb X(ENE30 B ero NepBOHaYaNbHOE COCTORHME C No-
MOLUBIO BELLECTBA, KOTOPOE cameo Bbl NPYU 3TOM OKMCAWNOCS,

. XUMUKN onpepenyny akTUBHOCTL Pa3NVuHLIX BELLECTB N COCTa-
BUNM TaK Ha3bIBaEMY!0 LWIKAaNYy aKTMBHOCTM. B Hell uensiit papa
BELLEeCTB pacrnonoxeH B ONpeAeneHHON 3aBYCUMOCTY: BbILIECTOALLER
BeuwlecTBO Bceraa MoxeT oTobpaTb KUCROPOA Y HUKECTOAWEro,
NOTOMY 47O OHO akTBHee okucnAeTcA. Hap xenesom B sTol wrane
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MHOrO BeluecTB, KO HA NPOTAMEHW BEKOB YeNI0BEYeCTBO 3Hano
NMWb OAWH BOCCTAGHOBWUTENb ANA Hero — yrnepoa, vMnwW NONPOCTy
yrons. OpHEKO BCM Mbl NPOCTO CMeluaem Yronb ¢ PyAol, TO Huka-
KOM OKUCNUTeNLHO-BOCCTAHOBUATENLHO! peakuui He NpOM3ONgeT.
TyT Hy>eH ewe OAMH KOMNOHEHT peakuuu — Tenno.

Kucnopoa, kak npasuno, obpasyeT O4EHb NPOYHLIE COEAVHEHWA,
paspywsaloumuecA TONLKO NPWU BLICOKOW Temnepatype. [ostomy
CMeCL YrAR M pyAL! Haao Harperb., MOXXHO caenarb TdK: CMeLaTh
pyay ¥ yrons 8 FAMHAHOM FOpPLWKE ¥ NOCTaBUTL ero Ha oroHb. Mpu
AOCTATOYHO BLICOKOW TemnepaType NORY4UTCA xeneso. Ho Beab .
MOXHO cAenaTth u npouye: Nogxeyb yronb. Cropad, OH # CO3RACT TY
BbLICOKYIO TEMNEpaTypy, NPU KOTOPONM cam e “CBRXET’ KUCNOPOA,
OTHMMET ero ot pyabl. Pyaa BOCCTaHOBWTCA B »Keneso, a yrnepoa,
COBAMHAACE C KWCNOPOAOM, OGpasyeT yrnexucneih ras. Bor no
3TOMY NpUHUMNY K paboTaloT Bce MeTannoaenaTesbHyle arperarbl,

PasymeeTcR, ApeBHWe macTepa HWYEro 3Toro He 3Hanu. OHu He
noao3pesany HU O Kucnopoae, HU 06 yrnepoae, Hu BoobGule 06
OKMCAUTENBHO-BOCCTBHOBUTENBHOM Npouecce. OHW A0 BCero Roxo-
Avnu MeToaom npob6 1 owmnbok. Cnyyaiito ofHecnu KocTep cTeHamm
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M3 rNuHbI, 470BbI NNaMA He 33a4yBano BeTPOM, — MONYYUACA TOPH,
B KOTOPOM )Xene3o BbiNnaBnAnocs GoicTpee. A noyemy? [lpesHue He
cMOrnn 6b1 O6BACHUTL 3T0. A MEXAY TEM OTBET OHEHb.NPOCT: eciu
pPaHblie, NPU OTKPLITOM KOCTPE, YacTh Tenna GecnmonesHo.paccensa-
nacs B NPOCTPaHCTBe, TO Telepb CTEHKKU rOpHa orpa)canu ee, oTbpa-
cbiBanm oBpaTHO Ha pyAy. A Npw 60sbIOM KONMMECTBe Tenna v pyaa
Harpesanach 6sicTpee. OpHaxKo 6e3 NnpuTOKa BO3AYXa OroHb MNOXO
pa3sropanca. [loma, B nNesw, oroHL pasayeanv ptom, NMonpoGosanu u
3neck AYTH Yyepes TpyOick — NONYYUNOCH XOPOLUO.

Ho Beab R0 Bcero 3Toro Haao 6bino AOAYMATLCA, -BCE 3T0 HAZO
6bino Haiitv! [lo Hac AOWNAYM TONLKO KOHEYHble PesynbTaThl, a
CKONMbKO e 6bino Heyaay! MyTh OTKPLITUA TEPHUCT U CROXEH — ero
rOTOBUT MHO)ECTBO NtoAel, a caenaer KTo-To oauH. N uctopur nom-

_HWUT TONLKO OAHOrO YerioBeKa, HecNpaBeanwso 3abLIBaA ero.npea-

WecTBEHHUKOB, XOTA 6e3 ux paboTkl OH HUYero He cymen Bkl caenathb.
Mexay npounm, MeToa Npob 1 oWn6oK (OH eule B LWYTKY HaskiBaeT-
CA MeToAO0M “'ThiKa'') aoXKuN A0 Hawux aHeit.. U celivac uccnegosaresnm
NPOBOAAT OMbIT 33 OMbITOM, MOKa He ‘‘HaTbiKalTCR' Ha Heobxoau-
MbIid pesynbTaT. MOXXHO NpPeACcTaBUTbL, CKONMLKO YXOAUT Ha 3TO Bpe-
meHu U Tpyaa! Nluwé B camoe nocnegHee BpeMA MOABUNOCHL MaTeMa-
TUYeckn 06OCHOBAHHOE .NPOrHO3VMPOBaHMe 3KCNEepUMEHTOB, NO3BO-
nAluee 3apaHee NpeAcKasaTb, KaKue WMEHHO OfbIThbl NPUBEAYT K
uenu. .

Ho ecnu ceitvac yueHsie, ucnonbayiowme MeTod Npo6 v owunboK,
'XOTA Bbl NpeacTaBnAoT cebe, KaKWUX Pe3ynLTaToB OHU A0BMBaAIOTCA,
TO ApeBHWe macTepa Boobuie AeiicTBoBany Benenyio.-KTo-T0 ciyvaid-
HO 3achinan B FOPH OYeHb MENKYI0 PYAYy — WM NAaBKa yCKOPMNach.
3HauuT, pyay Hago uamenvyats. KTO-TO NpeaBapuTenbHO obxer pyay
Ha KOCTpe, TOXe CRy4aliHOo, — »ene30 NOAYYUNOChE NYYLUero KayecTBa.
M cTanun aenatk Tak e, He AOraAbIBAACH, MOYEMY 3TO Nyywe.

NpumeyaTensHo, 4T0 3TU cNOcobel NOArOTOBKY PYAbI Nepel NAaB-

m\xoﬁ ROXUNY A0 HaWKWX AHe#, HO TONLKO NeT ¢TO NATLAECAT Ha3aa UM

A

[anu npaeunbHoe TeopeTtnyeckoe o6ocHoaaHne. OKasanocs, 4To Yem
MenL4e pyaa W yronb, Tem BONbwe y HUX NOBEPXHOCTb CrOPaHMA,

V) Tem GbicTpee uaeT Npotiecc. ATO Kak caxap B yae: GbicTpee pacTBOpA-

~
™

€TCA NecoK, YeM KYCKOBOW. A C npeaBapuTenbHO OBOMOKEHHON Ha
KOCTPE PYAOY NPOUCXOART CIOXHbLIE XUMUYECKINe NPOLECChI: CHava-
na npu 06:xvre xee3o elle aKTUBHEE COEMHABTCA C KUCNOPOAOM, a
3aTeM NpiBbINNaBKe OYeHb BbICTPO ITOT KUCIOPOA OTAgeT. SHauur,

3 H!‘l HONDAR YO Viy .. s vangit
2 3anr 5 KUTUBXONA MARKAZ] v
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B ropHe 060MOKEHHaA PyAa ONATL-TakW GLICTPEE BOCCTaHOBUTCA A0
»Kenesa, 4em cbipan.

PazymeeTcA, Mb! HapucOBany CAULLKOM YMPOLIEHHYI0 KapTuHy.
MonyunB oAUH pa3s cny4aiiHO Xopowme pe3ynbTaTkl, MacTep BOBCe He
CTan NOCTOAHHO u3menbyaTh ¥ O6xwraTe pyay. OH MPoCTO He NOHAN,
4T0 npoyn3owno, [la ¥ He MyApeHO: KawaaA NnaBKa B Te BpemeHa
3aBuceNa OT MHOXECTBa NPUYWH — OT COCTaBa IfMHbLI, U3 KOTOPOH
COOPY>an ropH, OT NOPOA, AepeBLEB, U3 KOTOPLIX, BoIKUrany yronbk,
OT camoit pyAsl, KOTOPaA B Ka)KAOM MECTE Pa3HaA, OT UHTEHCUBHO-
CTi AYyTLA. . . Tak 4TO, NPUCTYNaA K NnaBKe, MacTep HUKOraa He 6bin
yBEpeH, KaKoe »ene3o y Hero nonyusurtcr. Heaapom nepea Kakaow
MNaBKOH NPUHOCUNKCH epTBLI 6oram, Mae yx TyT obpawars BHUMAa-
Hue Ha peakue cnyvaiHocTu! TMoHanobunch COTHU U TLICARYM TaKWX
cnyvaikocTeid, yTobbl NIOAW NOAMETUM 3aKOHOMEPHOCTL, @ NoaMe-
TUB, YNYdWMAK TexHonornwo pabor. Ha Bce ato Tpeﬁoaanocb BpeMA,
mHoro BpemeHu. Npoxoaunu Beka, a MeTannypruveckui npouecc
NOMTHU He MEHANCA,

3ato meHAnoch obuecTso. B Hem npoucxdauno Benukoe oﬁme-
CTBEHHOE pa3sgeneHue TpyAa. MoABUNUCL peMecneHHUKY — NAY,
KOTOpbIe He BbIPaWMBaNy ypoXail, He Pa3BOAUNK CKOT, @ TONLKO U3-
roTOBNANK OPYAWA TPYAA RNA Tex, KTO 3To aenaet. PasgeneHue Tpy-
A3 NPOMCXOAMIIO W CPean pemecneHHWKOB ofHoit npodeccuu. Tak,
OAHW MeTannypru cTanu TOAbKO BbINNaBAATL MeTans, a Apyrue cre-
LWaNU3MPOBanUCL Ha M3rOTOBNEHUM U3 Hero uzgenuit. ITO NossoNN-
no UM rayBxe BHUKaTE B TailHbl MacTepcTea.

Mo wmepe passuruA o6ulecTBa, PaciLMPEHUA pemecen, OBNAafeHUA
3HaHWAMM xene3a TpeGoBanock Bce 6onbwe v Gonbwe. [inA obecne-
YeHUA 3TOoi noTpeBHOCTV yBenuuuMBani pasmepsl rTOpPHOB. Ho uem
Gonble cTaHOBUACA ropH, Tem Bonbule Bo3ayxa HeoB6xoaMMO 6110
B Hero noaasate. M HacTYNuUA MOMEHT, KOTAa YENOBEYECKUM NErKuMm,
Aaxe cambiM GOrathipCKuUM, 3TO OKasanocb He noa cuny. W Toraa .
Npov3oLlna OfHAa W3 KPYNHeAlLMX peBOMOUMA B MeTanaypruv —
NOABUNUCL MEXH. o

MepBOHauanskHO Mexu NPUMEHARW ANA Pa3sfyBaHuA niiameHn 8
KY3HUAUAX, Np¥ U3roTOBAEHUM U3 MeTanna usnennit. flanexo He cpasy
¥X AOraganuck NpUcnocobute ANA BLINNABKK CaMOro meTanna. 3ato
MOTOM OHW O4eHb BLICTPO BuITECHUNK AYThEBbIe TPYBKWU, Mexm faBanu
paBHOMEPHOE W CMNbHOE AYTbE, 3HAYMTENbHO NOBLIWABLLEE TEMNEepa-
TYPY Nnaexku. W GnaroaapA 3ToMy OHWM ABUNUCH TNAaBHLIM TEXHUYEC-
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KUM ycHoBviem AanbHelllero pasBvTUA W Nporpecca Beell MeTannyp-
rMuecKoii TeXHUKH. ‘

MepBble Mexy NpeAcTaBnAnNyM coboi NPOCTON KOKaHbtH MELIOK,
CWMTBLIM 13 WKYP Pa3iu4HbIX XUBOTHLIX. [0 UMeHWU >KUBOTHbLIX
MHOrve HapoAbl Ha3bIBanWu U BbINNAaBNEHHbIe ¢ MOMOLLLIO 3TUX MEXOB
}enesHble Kpuuel (BONK — Y HEMUEB, nMcvuua — y dpaHuy3os U-T.4.) .
B koxaHbii MewWwoK BCTaBNAAM TPyGKy, NO KOTOPOW M MopaasancA
BO34YyX NPU HaXKaTUM Ha MeX pyKol unu Horoi. [NosgHee Mexu cTanu
Aenatb B Buie NYCTOTEROro cocyaa (ualle AepeBAHHOTO, HO MHOrAaA
W TAWHAHOFO) , H2 KOTOPbLIM HaTAruBanu Koxy. Npu HagaeAUBaHWU
Ha KOXY BO3AYX BbITAaNKWUBANCA 113 COCYAa 1 RO TPyOKe LWen K OrHio.
A 4t06L1 NpYBECTU KOXKY B NepBOHavyansHOe MOJIcKEHWe, ee nocne
Ka)KAoro HaXaTWR MOATArMBANMK NMpY NOMOLLM NPUBA3AHHON NanKu.
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Boaayx BXOAUN B MeXu vepe3 MMEBLUMECA B BepXHeit yacTv cOCYAad
oTBepCTHA (B MOMEHT Ha)KaTMA 3T OTBEpPCTUA npuxpusanucb)
Moxto npenmasmb cebe, HaCKONLKO YTOMUTESIbHO!M Gbina BCA 3Ta
pa6ora.

MpuMeHeHwe MexXoB NoTpeGoBano Npexae BCero U3MeHWUTDb, a Toy-
Hee CKas3aTh, yBenwuuth 06beM NAaBMNLHOrO yctpolcTsa. MoxHo
AbINO pasnaTh rFOPH B WMPUHY K NpKU 3TOM OOnerudThL 3arpysky B
HEro WKUXTbl (TaK Ha3LIBalOT CMECh PYAbl C Yriem) U BuIFPY3KY ro-
7O0BOHN Kpyubl. MOXXHO GbINO BbITAHYTHL FOPH BBEPX, YBENUYNTL TATY
U, CNeaosaTenbHO, TeMnepaTypy, @ B KOHEYHOM CyeTe YCKOpWUTb
nnaeky. Yro nyuywe? Kakoit BapuaHT BbiGpare? WU TyT ONATL Havan
felictBoBaTh MeToa Npo6 U owwboK. Bhinu ucnpo6GoBaHbl 06a Bapu-
aHTa, NOKa, HaKOHEW, He BhiABUNAch Gonee NPON3BOANTENBHAR KOH-
CTPYKUMA. Huskuit TOpH 6bln 3aMeHeH HeBONLLIOH BepTMKanLHON
neysto, TaKyl nevb Ha3LIBAlOT WaxTHOL. OueBnAHO, NO KaKOR-TO
AaneKoW accouvauuuM ¢ BepTUKaNbHLIMW LUAXTHbIMWM CTBONamu, Ko-
TOopble NpopbLIBalOT B 3emne, HeBONbHO BCNOMWUHBETCA aHeKAOT O
Xonwe HacpenauHe, KOTOpsIfi Ha BONPOC, KaK NOCTPOWTL MUHaper,
OTBETWUN: HAAO0 BbIpPbITh TNY6OKUA KOnoaew ¥ BbIBEPHYTL ero Haus-
HaHKYy.

llaxTHaA Neyb NO3BONAJNIA MOPasAo fy4dlle WUCNONbL3OBaTL TENno.
MepBbie TaKKUe Neun oueHb NMOXOAUMM HA FOPH U OTNIMYANUCL OT HEro
nnwb Gonee BLICOKWUMM CTeHKamM. 3atem, 4TO6LI YBEnWUYUTL TArY,
Bepx neveil ctanu Bce Gonee cyxvBaTk U YANUHATL. Tak NOABUAMCL
3aBoackue TpyObl.

Meun BoJiblUMX Pa3MepPoB Yke Henb3aA 6bINC Aenatb W3 rAKUHLI:
CMMMLUKOM TOJNCTBIMIA NPUWNOCh 6Ll BbIKNaAbLIBaTL CTEHKW, UYTOOLI
OHY He nomanuchk, [03TOMy Neun cTanu Aenatb M3 KamHA, a FAMHOMR
uX TONBKO. 06Ma3biBanu M3HYTPWU ¥ CHapy»u, Bonbwve neunu HeBbi-
rORHO 6bINO NOMaThL NOCNEe Ka)Aoi NNaBKKU: CAMLLKOM A0SO NOTOM
NPUXOAMNOCE MX CTPOWTh. Y1 TOrAa HUXKHIOID 4YacTb Nevyeid cranu
AenaTh BbIABMXKHOWN, YTOObI MOXHO ObINO A0CTaTh FOTOBOE KEneso,
He NOMaA BCero COOPYXEHUA.

B neuax HOBOM KOHCTPYKLUM NPW 3aMeTHO BO3POCLUMX Temnepa-
TYpPax NnaBKu CTano BE3MOXHLIM MONy4are meab v GPOH3Y B Xwa-
KOM Buie W OTNWBaTh M3 HUX B 3apaHee CAenaHHbIX 3eMNAHbIX (op-
Max roTtoBble u3genwA. XOTA Takue NuTbie u3fgenuA Gbuiny No Kade-
CTBY XY)e KOBaHbIX, TeXHOJIOTKUA WX NPOM3BOACTBa ObiNna NpocTa
U AOCTYNHAE NioBomy.
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lopasgo cnoxHee 0GCTOANO AenO C NPOV3BOACTBOM Xenesa, [AnA
NOAHOro ero pacnnaBneHnA TpeGosanaco TemnepaTypa, 4yTb HE B
nonTopa pasa Gonblian, Yem ANA mMeau. T aKylo TeMnepaTypy He obec-
neyMBany faxe camble nyuimne mexu, W xeneso no-npexHemy nony-
Yanu B BUAE KPUUbI, @ 3aTem OTNPaBfiANM B KY3HULY. Ta|<ar~1 TeXHo-
norua Tpe6oBana OT MeTannypros 3MOXW aHTUYHOCTU M GOnbLIMX
34aHui, U Gonblero MacTepcTBa, a FnaBHoe, He obecneunsana Bbl-
COKOI Npov3BOANTENLHOCTK TPYAa. BOT noyemy, HapRay c xenesom,
OYeHb AOArOe BPEMA MPUMEHANM U 6poH3y, npw«em NOCNEeAHION
paxe B GonblLeM KONUYECTRe,

MOPAXEHME, CTABUIEE NOBEAON

MeTansnyprua >kenesa nonysuna 3ameTHOe pazsuTe B cTpaHax Jlpes-
Hero BocToka, a 3aTemM B aHTUYHLIX TOCYAapcTBax. Yke B [lpeBHeil
Fpeunn v Pume, HapRAY C KPWUHLIM XKENesoMm, yMenu nonyqan. "
YYTYH, U CTaNk.,

B nepuog paHHero cpeaHeBeKOBLA C YNagKomM aHTUYHOHU KynbTy-
Pbl NpUWINA B YNagoK W MeTannypruyecikans NpomMsiwieHHocTs. MHo-
rve cekpeTkl NPOV3BOACTBA METannos, HalileHHbIE elne B ApesHeM
mupe, 6binK yTepArbl. OcTanuck TONbKO MPUMUTUBHbIE Manonpous-
BoAuTENbHLIE crnocobbl. Jawe cTans eBponeliubi AONroe BPeMA He'
ymenu aenarb. J1aTel pbluapeli M3roTaBRMBanM cNAowWb W3 Kenesa, U
yTO6b! AOCTUYL HEODXOAUMON MPOYHOCTH, KENeaHble NUCTh NPUXO-
AMNOCb AERaTb o4eHb TONCThIMU. [MepBele eBponeiickue narbl Gb1nn
TaK TAXKEMNbi, YTO 3aKOBaHHbIA B HWX BCAgHWK 3a4aCTYl0 He MOor
CaMOCTORTENLHO CecTb Ha KOHA. A echyw B 6ot ero BoibuBanu us
ceAna, OH CTaHOBWICA NMErkoi fnobnivelt NPOBOPHOTo NexoTuHua. He-
11e3HbIMM, @ He cTanbHbLIMK ObINW B paHHEM CPegHeBeKOBLE U meun, A
4yTO6Ll OHY GbINYM MPOYHBLIMM KU HaZeXHbIMW B 600, Meud aenanuv
HaCTONbLKO MaCCUBHBIMMU, YTO NPUXOAWUNOCH AePaTh UX ABYMA PyKa-
MY {3TU Meuu TaK 1 HasbiBanNU ABYpPY4HbIMM) . XapaKTepHO, YTO NpK-
mepHo Ao IX-X BeKoOB eBponelilbl He 3Hany AOWaavHLIX NOAKOB
{oHu noABunvck, B EBpONe ¢ BOCTOKa BO BPeMEHa KPECTOBLIX MOXO0-
aos) .

Kak n3BecTtHO, KpecToBble noxonm 3aKCOHYUAUCHL ANA eBponefiues
Heynavyeidl. Ho nopakeHve 3TO B KOHEYHOM cyeTe o6epHysoch Gonb-
woi nobepoi. KpecToBble NMOXOAbLI Rany MOLWHBIA TONMOK BCEMY
pa3BuTUI0 eBPONENCKOA NPOMBLILLNEHHOCTU U NpexAe BCero meran-
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‘nypruu. Kpome 3T0ro, KpecTOHOCUbI BbIBe3NM U3 cTpaH Bacroka
BSonLIIOe KOMMYECTBO HOBLIX ANA ceBA uaaenuii, a rNaBHOE, OCBOUNW
cnocobel M NpveMbl MX WU3rOTOBNEHWA W, B YaCTHOCTH, HEKOTOpbIE
METOALI MPOM3BOACTBa  KayecTBeHHOW cTtanu. Co  spewmen.
KPeCTOBbIX MNOXOAOB BMECTO MNPEXHUX HENOABEMHLIX AOCTEXOB
HaYMHaOT BXOAWTL B o6uxoB Bonee nerkue v NPoyHbie cranbHole
NaHuMpK, WNemsbl, Meyn, Tenepsb yke He TONbKO KOHHbIE PbiLapy, HO
M NEXOTUHLULI OREBaAK NEerKOBeCHbLIe NIaCTUHYATLIE JiaThl, CAeNaHHbie
TOXe W3 cTanum,

3pech, noxanyit, BNoNHe YMECTHO NOroBOPUTbL O TOM, YTO e 3TO
TaKoe — cTans.

IlkonbHbI yueBHUK XMMUWM HA BOMPOC '4TO TaKoe cTane?’’ Aaer
NpOCTOi U YeTKMA OTBET: CTanb — 3TO CNNaB Kenesa ¢ yrnepoaomMm.
MpaBpa, aToT OTBeT He NONHLIN. Beab yrnepoa MoKeT pacTBOPATLCA
B )Kenese B PasnMuHLIX KOMUYECTBAX. W Bce 3to Gyaer cranb? Her,
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CTallbl0 CYMTAETCA TONLKO TOT CrMaB, B KOTOPOM KOMMYECTBO yrne-
POAa He NpeBbILWAET ABYX NPOUEHTOB. Camoe MHTEpecHOe, 4TO 4Yem
6ofibwe B crnase yrnepoaa, Tem cTanb AenaetcA Gonee KpPenKo. . .
v Gonee xpynkoii. Bnpoyem, cnoBo "XpynkKocTh” B MeTannypruv
peAxo ynotpebnAeTcA. BMeCTO Hero B XOAY COBO “‘NNacTUYHOCTL'.
3710 aHTUNOA XpynkocTK. FMNacTMYHOCTL — 3TO CBOMCTBO MaTepiana
M3MEHATb CBO GOPMY NMOA BAMAHMEM BHewHuX Ggui. Heneso nnac-
THYHO, KOraa NOA YAapaMi MOJNIOTa Raxe B XONOAHOM COCTORHMY
npuHuMaeT GopMy HyxHOW aetanu. Ho BeAb B TexHWYecKOM Xenese
NOYTM HET yrnepoAa, Kpome TOrO MW3EPHOro KONWHECTBa, KOTOpOe
Nepewno ¥3 yrnA B Npouecce BOCCTAHOBNERWRA PYAb!.

Urak, yem Gonbiue yrnepoaa, 7em cTans AenaetcA Gonee Kpenkom
{ato xopowo'_) ¥ MeHee nnacTM4ROi (3To nnoxo!). Bcnomuwure
unbm “Tpy mywkertepa”. Mepea TeM KaK HayaTk APaTLCA Ha AY3MMm,
A'ApTaHbAR ¥ ero nuxuve APY3bA crubany wnary B NONyKpyr, npo-
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byR ux ynpyrocTtb. linary us BbICOKOYFrAepOAUCTON CTaNN TaK He
corHews — nonHer. Ho wnara #omkHa 661Tb ¥ KPENKOIA, MHaue YTo-
370 3a opyxme! Kak coBMecTUTs 3TM NPOTUBOPeYnBbie TPeboBaHuA —
KPenocTk M MNacTM4HOCTL? BOT 3ajava, KOTOPYIO meTannypruAa pe-
WaeT BCe BOCeMb TLICAY JIET CBOEro CYULEeCTBOBaHUA,

Ewe B rnyboxkoi ApéBHOCTY BOCTOYHbIE MacTepa 3Hanu CeKpeTb
NPOM3BOACTEA MCKIIOMMTENLHO KPENKOW W NNacTUYHOW cTanu. Tonb-
KO B Te Aanekye BpemeHa ee Ha3biBanu He cTanblo, a bynarom.

CKONbKO CKa304HbIX NereHf CO3[aHo O HeM 3a ThicAveneTuA!
CKONbKO ACCTOBEPHLIX CBEAEHWI, NOXOXKWX Ha camble YAUBUTENb-
Hbig nerenasl, 3Haem o BGynate mul ceroaHa! floctosepHo oaHo: Gy-
nartHas ctans o6nagana yHWKanbHbIMW CBOMCTBAMU — KIMHKW M3 Hee
npobuBany cambie Nyviuue AOCNEXH, a CNOCOGHOCTL K 3aTaunBaHWIo
6bina y HUX CTOML BLICOKOW, YTO OHW pa3pesany NOAGPOLIEHHLIA B
BO3AYX LWENKOBLIA NNAToK. .

Het, nowany#, gpyroit Talinbl, KOTOpaR XpaHunach 6bi TaK ke
CBATO, KAaK cexpeTkl Npou3sofcrea bynata. A3 noxkoneHuA B Noxo-
NeHue, OT OTUA K CbIHY fepeAaBsany mMactepa CeKpeTbl W3rOTOBJSIGHWA
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6ynarta. W cekperoB aTUX 6b110 CTONLKO e
CKONbKO MACTEPOB: Ka}AabId M3 HWX 3HaN
KaKkue-To ocobble npuembl, NOBbLILLAIOWUE
KayecTBO MmeTanna. [loatomy y Kaxporo
macrepa nonyuasncA csoil 6ynat, B 4em-TO
oTnmdaowmiica ot apyrvx, Ho ogHo 6Gbiio
ob6A3aTeNbHbIM, HEU3MEeHHbLIM ANnA  Bcex
6ynatoB — BOMHWUCTLIC y30pLl Ha nosepx-
HOCTM KNuHKOB. [lo pasnuynMAM B 3aTuxX -
y30pax onpegenAnm U.copTt 6ynaTHOM cTanu,
n paxe ee usrotosutenA. CoOKpoBeHHbie
TallHbl NMpousBOAcTBa 6Oynara ABUAMCL M
rnaBHOMW NPUYMHOI TOrO, YTO YXKe U3BeCT-
HaA W oTpaboTaHHaR B MeTannypruu tex-
HonorvaA Bbina yrpaueHa, a NPOM3BOACTBO
6ynaTHOI cTanu npekpalleHo, Llens npeem-
CTBEHHOCTU ceMelHbIX CeKPEeTOB KOorpaa-Hu-
6yab AomkHa Gbina nNpepBaTthCA. TO Yy Ma-
cTepa poxAaanuck OAHW AOYEPU U HEKOMY
6eINO nepeAaTb TalHy, TO OH BHE3arHO Mo-
ruban . . . OkoHyaTensHo nory6un 6ynar
KeCTOKWA 3aBoeBatens Tumyp (Tamep-
fAaH) . .

Paarpomug crtpaHbl Boctoka, OH cBe3 K
cebe B CamapkaHg BceX pemMecleHHWKOB,
OCTaBWUIMXCA B )>XuBbiX. (TOpBaHHble OT
POAUWHBLI, HE UMelWw e HACAEAHUKOB, KO-
TOPbLIX OHWU NO O6bIMa MOrnu Bul HayuuThb
MacTepcTBy, ymefblUbl .yHecM B MOruny
CBOM CeKpeTbl, )

Ha mMHoro Bekoe mpouspoacTBo Gynata
ocTasanock gMA Mojed HepasrapgaHHoOM Tai-
HoWi. CoTHu wuccnepgosarene#i 6Gunucb Hag
peweHvem 3TOW 3aragku. M nuwis okono
CTa cOpOKa neT Hasag BblgalWMicA pyc-
cxuii metannypr Masen Metpoeud AHocos
pPackpblli, HaKOHel, CeKpeTbl APEBHUX
MacTepoB ¥ BO3BpaTun NAAM Oynathyto
crans,




BoctouHbie macTepa BeINAasAAAM Gynat 8 HeGONbLIMX MIMHAHBIX
cocynax — TUFMAX W3 TLATeNLHO NOAroToBNeHHOW pyabl. Mo cyule-
CTBY 3TOT CMOCOS HUYEM He OTAMUAncA ot obulepacnpocTpPaHeHHoN!
TEXHONOrVY MOMYYeHVA KPUMHOIO Kenesa, HO. . . OAHO OoTnwn4We Bece
we Gbino. Mpuuem OTnMuMe, O KOTOPOM eBponeliubl 3HaNM, HO He
npuaaBany eMy HUKaKOTO 3HayeHuA. [leno B TOM, YTO Ha BOCTOKE
MPUMEHANM MOLWHLIE KOXKaHkIe MeXy, KOTOpbIe NO3BONANK B HeGonb-
wom ofibeme TWUrAR NONYYMTb OY€HL BLICOKYH TeMMepaTypy, AoCTa-
TOYHYI0 ANA MONHOIrO pacniaBneHwWs )kenesa. Takum obpasom, Y
BOCTO4HLIX METanAypros Nosyyanach He Kpuua, a XuUAKuA metann, B
KOTOpOM Bce HemMeTanauyeckue BKMoveHUA (TaK HassiBaeMbIk

"wnak) nnasanu Ha nosepxHocTY. Mx He Hapo Gbino ''BuiaaBnyearh’”
M3 KycKa xenesa Aonroi xoskoi. Mo oxkoHuaHuu NfaBKy mactep
NPOCTC HaKfIOHAA TUreNb U CAVBaJ WNaK,

A notom HauwnHanucb ceKperbl. Yaanvs nogmacrepseB U3 macrep-
CKOWM W TwaTenbHO 3anepes ABepW, MacTep AOCTABaN W3 YKPOMHbIX
YrOnKOB CIPATAHHLIE PacTeHNA — LBETbl, TPaBbl, BETKU KYCTAPHUKA —
v Gpocan ux B TUrens B Pa3 HaBCerpa YCTaHOBNEHHOW, TONLKO emy
M3BECTHOW nponopumu. ¥ Kaxgaoro macrepa boin cBoi Habop pacte-
Hu#i. Cuntanoch, 4TO MX coku obnagat “BoniuebHbiMu’ CBOlicTBa-
MU — NPOYHOCTLI0, TMBKOCTBIO, BA3KOCTLIO, KOTOPLIE M MepeaalnTcA
meTanny. M ouu pelicteuiensHo nepepaBanu. . . Tlocne Toro kKak
pacteHwna cropany B pacnnaBfeHHOM MeTanfie, }eneso Npespawanccs
B cTans. A BMeCTe C PacTeHMAMM, TOXKe B onpeaeneHHbIX Aponopuu-
AX,B MeTann ceinann rpagurossii nopowok. Ho oH cuntanca kak
6b! NOACOBHEIM MaTepuanom, He BRVAIOWMM Ha KayecTBO meTanna.
W HeBaomek Gb1510 MacTepaM, YTO Kak pa3 rpacmT-T0 (umcTuii yrne-
poa!) v npeepaujan »enes3o B cTanb.

[oBagnAAa B pacnnaBneHHOe >Keneso - FPapuTosslii NOPOLWOK,
KauabIi - MacTep npuAepXUWBanNcA CBOMX nponopuunit. B pesynbrate
v 6ynaT y Kaxkaoro nofiy4anca CBoi, He NMOXOXuiA Ha Apyrue, — Y OA-
"HUX MoKpenve, y Apyrux nocnabee, 3aro nnactvyHee. Ho B KoHue
KOHLOB Kaablii pemMecneHHUK Haxoaun Ty HeoBXoaMMylo nponop-
uvio, NPU KOTOPOI KPOMKa Ne3BMA He Kpowmnacs Gbi NpyU camoir
TOHKOW 3aTOYKeE.

Hy, a TpaBbl 1 UBeTbI, CTONL, Ka3anock ki, HECOBMECTUMBIE C TA-
KeNbIM W TPYAHbIM NPOLECCOM NONyYeHuA MeTanna, — KaKylo OHW
cutrpany pons? OrpomHyso. [leno B TOM, YTO B pacTeHMAX COAep-
KaTCR MHOrve HeopraHwyeckue Betlecrtsa. Hanpiumep, B AGnokax
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MHOrO enesa, B APYrux pacTeHURX coaep-
JKAaTCA MapraHeu, monubaeH, BaHaauh. A
OHWM TPMAAIOT CTalM COBEPLIEHHO Ocobble
csoiictea. Cranb craHosuTcA ewe Gonee
Kpenkoi v oaHOBpeMeHHO Gonee nnactuy-
Ho#. Ceiyac Mbl BBOAMM 3TW BeulecTBa B
cTans B uyvMcTtoM Buae. OHU Ha3bLIBawTCA
nervpyrowmmy fo6aBKamK, a nosy4aeman
cTank — NeruposalHON. EcTecTBeHHO, Noa-
6op pacTeHMil BAMAN W Ha cBOMNCTEBA CTany.
Y oaHWX MacTepoB OHa NONyYanachk MapraH-
LOBMCTOM, Y APYrUX — MONUGAeHOBOW, Y
. TPeTbUX — BaHaAUEBOM.

. . . MNocnepHAR TpaBMHKa cropana B Ku-
nAUWeEM BapeBe, MU MacTep BbIXOAUN Ha cBe-
»uih Bo3ayx. [naBHoe cpenaHo. Tenepb
NOAMACTEPLA MOr'yT U3roTOBNAThL U3 Gynara
KNUHKY, WNembl, KOoNbyyru, 3BOHKO 3abu-
FI1 MOTOTLI, M BOT Y)Xe Ha HaKOBansHe ApKO
3aanen roToBbi KnuHOK. MacTep KWHyn
B3rfiAf Ha OQHOroO W3 MOAMACTEpLER, ¥ TOT
onpomMeTLio BpocUncA K KOHOBA3W, Ha XORY
Hafaesas Ha MpaBylo PyKY TONCTYIO KOXaHYio
pykKasuly. Buxpem muancs KoHb No Beyep-
Hel nycTbiHe, BcagHUK, BLICOKQ NOAHASB py-
KY, KPENKO c)XUMan B Heit meffieHHO OCTh!-
BalOWMIA Ha BeTPY TONLKO 4YTO OTKOBAHHbINA
Meu.

Tak B [Jamacke npoussoaunacs BYO-
pan Ba)KHeMWaR TexHOMorMyeckKana onepa-
UMA — 3aKanka cranu.

' 3akanky oTkpbiau euwe B J[peBHem
Erunte. OTKpbINKM, pa3yMeeTch, Cry4aiHo.,
Xenar no6eIcTpee OXNagnTh TOMLKO.UTO OT-
KOBaHHOE u3jenue, ero MOrpy>anu B Xo-
NOAHYIO BOAY. M 3ameTunn, 4To Nocne aToro
MeTann CTaHOBMTCA ropa3sgo kpende. W3
ErvnTta 3akanka pacnpocTpakunace RO Bce-

My MUPY.




_ B "Opuccee”” Nomepa Mbl BcTpeuaem yixe oBpasHOe OnucaHue
npouecca:
Kax nozpyx@er Ky3Hey pacKanesHsil TONOp ufle cexupy
8 600y XOM09HY!0, U 33WUNUT C KIOKOTaHBEMN XENe3o,
— Kpenve xene3o 5b16881', 8 aode u O2He 3aKaNRACS.

KoHeuHo, BO BpemeHa [omepa He Morno GbiTe U Peun O HayYHOM
obbACHEHNY NpoTeKalowero npy 3aKkanke npouecca. Cuuranock, YTO
BCe AeN0 He B CBOCTBAaX MeTaNNa, a B CBOMNCTBAX XXMAKOCTU: MOT, ee
ocoBbie KavecTBa HaAenAT METans KpPenocrbid Npyu GuiCTPOM OX-
naxkaeHUU. Ha 3aTol nouBe co3naeTCcA Lenbit pAa (haHTacTUYeCKUX
NpeACTaBNeHW W penurnosHbix mudos. B pyxonucen IX Beka fo
Hawuell apbl, HalaeHHO B oAHOM #3 Xpamos B banrarne (Manar AsuA) ,
PEKOMEHAYETCA, Hanpumep, TaKOW pellenT 3aKankKu KuHxana: “Har-
peTb AO TeX MOp, NOKa OH He 3aCBETUTCA, KaK BOCXOAALlee B NYCTbi-
He conHue, 3aTepm OXNaAwTb ero A0 UBeTa UapcKoro nypnypa, norpy-
KaA B TeNo MycKynucroro paba. . . Cuna pa6a, nepexoan B-KUHXan,
v DPUAACT MEeTaNNY TBEPAOCTL”.

CpepHeBeKOBbIA peuenT He KPOBOXafeH, HO Tem He MeHee TOXe
manonpusnekarenel: 6ynar peKoOMeHA0BaN0Ch 3aKaNATL B MOYE Pbl-
wero wmanbuuka. [toyemy wmveHHo pbbxero? [la noTOmMy, 4TO B CTa-
PYHY DbDKUM NpunncbiBany ocobble “KoNfgoBcKue' cBonCTBa.

Bapeapcrso, ckaxere Bbl, cyesepue. . . [la, # BapBapcTBO, v cye-
Bepue. Ho He Tonbko 3t0. . . CTpawHo nNoaymatb, CKOfibKO pabos
OTAanu CBOM XU3HW, 4TOBbLI KuHXKaNel NpaBuTenedl nepepy6anu nna-
TOK Ha nety. Ho KNuHKW, AeHCTBUTENLHO, FOPasAo0 AytLle 3aKanuBa-
VCb B YenoBeYecKOW KPOBM MNnu MOYE, 4em B npocToii Boge. O6bAc-
HeHvie 3TOMY OueHb NPOCTOE: 3aKanKa B pacTBope coneil npoTtexkaer
MeAneHHee, 4eM B YMCTOW BOoAe. A HEKOTOPbIe COPTa CTasiv TpebyioT
npy 3aKanKe Kak pa3 3aMeRMEeHHOro oxnasgeHuA. B apesHem fa-
MacKe TaKOe OXNaKneHWe M AOCTMIanoch 3aKanuBaHuem Ha BeTpy.
MNospHee Tam e, noa [lamackom, MeXAy ABYX rop, noctpounu
Aake cneuvassHelil Kopnaop w3 KamHel. Korna ayn ceBepHuiii BeTep,
T0 Ha BbLIXOAE M3 KOpUAOPa OH Banun BCagHMKa ¢ nowaaeko. Jox-
AaBlIKUCL BeTpa, mMacrtepa KoBanu opyruve. CxBaTtuB KNMHOK WU3-NOA
MonoTa, noamacTepse Gexxan K KOpPWAOPY ¥ NOACTABNAN erc nog
ynpyrvie CTPyM CXaToro 8o3ayxa.

BoT Tak u3rorasnuBanv 3HamenuThie KIMHKK. B cpeaHue Beka,
KOrAa CeKpeT MX npouaBoacTBa 6Guin yTpaveH, NOABUIMCHL PeELEnTbI
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NOMYYEHWUA TaK Ha3bIBAEMOTO NOXHOro Bynara, MisaenuA, BoIMOaHeH-
Hbi€ NO 3TUM peuenTam, Mo BHEeLWHeMY BUAY NOXOAMAM Ha HaCTOR-
wuii Gynar, MMenn Te e XapaKTepHble Y30pPbl, HO OCTaBaUCh BCEFO
MWL XOpoLuel NOAARNKOIA,

BoTt oauH 13 Takux HanBonee pacnpocTpaHeHHLiX cnoco6os nony-
YeHUA “Bynara’’, aoweAwni A0 Hawwmx AHeA. Ero npumMeHAsm ewe
8 npownom Beke. OpyXeWiHUK 6pan HeCKONbKO NONOC KPHUYHOrO
*ernesa, o6A3aTeNlbHO U3 PasHLIX FOpHOB. X Harpeeanu B Ky3Heu-
HOM ropHe ¥ goNro NPOKOBbIBaNW, HeOAHOKPATHO NpepbIBaA Mpo-
uecc ARA MOAOrpesa nonoc. Cquranou 410 Yem rny6xe pa3Hoe
»keneso "BoiAer apyr B apyra’’, Tem nydiue. 3atem u3 obpasosae-
WEerocA CNAOWHOTO KYCKa MeTanna BbiKOBbIBaNN OpyXxUe.

Motom Hactynano .camoe rnasHoe. [yTem MHOrOKpPaTHBIX OTXU-
roB U OXNAXKAEBHUA C PasnMYHON CKOPOCTbIO Mactepa AoBusanuck
NOABAEHUA Ha NOBEPXHOCTW MeTansa 3aBeTHbIX BOAHUCTLIX Y30POB,

”6ynaT" Bbin rotoB. OH TOXe, KCTaTu cKasaTb, paspy6an Ha nety

LIEAKOBEIA NNATOK, HO KavyecTBO KNMHKOB, XOTA W 6bI10 AQCTaTOMHO
BLICOKUM, HAMHOIO YCTYNano HacToAWemMy 6ynaTy MmeHHO TaK U3-
roTaenueanu, Hanpyumep, 3HamMeHUTble camypaiickue meun ""Korara”’
v "'TErata’’, ¢ NMOMOWLIO KOTOPBLIX 3HaTHble ANOHUbLl Aenanu ceSe
Xapaxkupy, Koraa KOAeKc camypaiickoi yecty — Bycuao — He ocTae-
AAN UM MHOI O BbIXOAA. ’
. OpHako HV OBeAHHbIe NereHaamy BynaTHele KNWHKKW, U camypait-
CKMe Meyu He Cbirpanu CKONbKO-HUBYAbL 3aMeTHOMU ponu B NosgHeM
cpeAgHeBeKOBbe, a Tem Oonee B paNnbHelLve 3NOXWU. I'IOTOMV yTO
MCXOA OTAEMbHBIX CPaKeHUIt U LienbIX BOEHHLIX KamnaHuii pewarno B
3TY NOPY Y:Ke He XONOAHOE OpYue, a '60r BOWHBI" — apTUANEPHA U,
nosgHee, pPy4Hoe orHectpenbHoe opyxue. lNepBoie Nywky Goliy npw-
MeHeHb! B GurBe npwu furuvue (Asctpus) B 1241 roagy. C Tex nop u
Mo Hawe BpemA BEAETCA HECKOHUYaemanA BoWHa mexay 6poHevi U cHa-
pAaom. BoiiHa, Koropan OKOHYMTCA TONILKO € MONHBIM UCHesHOBE-
HUem ﬁoptoumxm ‘cTOpOH*’

OT XENE3A KYYT'YHY

Jlaneko He cpa3y OFHecTpenbHOe Opy»kue 3asoesano Bceobiuyee npw-
3HaHue. 1 neno Aaxke He B TOM, YTO NepBble OPYAMA 3HAYUTENLHO
ycTynany no MOWHOCTH 1 NPOGUBHO cue APEBHUM, OTIMYHO OTpa-
HOTaHHLIM CTEHOOUTHBIM MatUKMHaAM — BannaucTe, TapaHy W ApYTrUM.
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OueHb cKOpPO NYwKu npeB3owny Wx. Camoe rnaBHOe — OrHecTpene-
HOe opyxme TpeboBano HOBLIX cnocobos BeaeHuA 6oA. OHO nosso-
JIANO ApaTLCA '"'u3ganexa’’: cHauana, HaXORARCH Ha HeLOCAraeMoOM ARA
NPOTUBHWKA PACCTOAHUMU, HBHECTN EMY YPOH, AeMOPannu30BaTh, a YK
NoTOM B PYKONawHOW cXBaTke AROBepwuTs nobeay. AnA aroro
BoOViCKa AOMKHLI BbInK MMETbL AOCTAaTOMHOE KONUYECTBO OpYyAuii. Ho
nepBble NYLWKHN Gb1nNv O4eHb AOPOIU M CNOXHBL! B K3rOTOBAEHWN.

OHW penanuce U3 }ene3a, KOTOPOe B TO BPEMA BCe ELUE He yMenw
NOny4aTh B XXUAKOM BURE, a CNEAOBATENbHO, HE MOFNU W OT/IMBAaTL B

cdopmbl. T03TOMY NepBblie NYLMKW BbIKORLIBANUEL, TONLKO He W3
UeNLHOro KycKa mervanna, a8 M3 COTeH CBapeHHbIX BmecTe  Tpane-
ueuaansHbIX Kene3HblX nonoc. MNpumepHo Tak ke, Kak U3 coctae-
NEHHLIX BMECTe AEPEeBAHHLIX MNAaCTUH AenatoT BUHHble Bouku. 310
CXOACTEO yCyry6nanocs ewe v Tem, 470 AR NOBbILWEHNA NPOYHOCTH
CTBONA NywWweK Ha Hero NOBepX CBapeHHbiX NMoNoc BNPUTLIK APYF K
APYry HaTArnBanu >xeneaHole Konbla. OpyAuiiHbie CTBONbI CBapw-
gany 1“3 OTAENbHbLIX NOMCC CaMbiM NPUMMUTUBHBLIM criocobom — Har-
pesanu ¥ NpoKoBsLIBank BmecTe, PasymeeTcA, 0 Kakom-nim6o Bbico-
KOM KayecTBe IBa roBOPUTL He [PUXOAUNOCH. MO3TOMY NyLIKY
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BOBOMLHO YacTo paspbiBanvc,. Jeno B TOM, 4TO NPU KaXAOM
BbICTPENnEe CTBOA Ha KaKoe-TO MrHOBeHume ‘paspyeaeTcA’’, a 3aTem
CHOBA NPUHMMAET NepBOHavanbHylo chopMy. Bot atoro "'pasaysaHuA’
" He-BbIAEPXKUBaNYU CBapHbie LUBbI. ’

Mywek B8 Te BpeMeHa BbIN0 Mano, U Kax o U3 HUX AaBann.cob-
CTBEHHOE WMA, KaK ceiyac KpynHeIM cyaam. ITo 6biny, Kak NpaBuno,
AaXke NO cOBpPeMEHHbIM NMOHATUAM ZOBOJILHO KpynHsle opyauR. Ha-
npMMep, oaHa M3 Takux NyleK, U3BECTHAA noa umeHem "TeHuBan
AesBKa'’, 6bINa UaroTosneHa B [lpesAeHe U3 nonoc cedeHuem 3x6 caH-

TUMETPOB U Wmena B AnUHY 2,72 metpa. Ewle 6onee BHyWMTENLHO O
renocnoxeHuA’” Gbina “BeweHan [peTxeH”’ — xenesHad nywka,
BbikOBaHHaA B 1382 roay B Genbrulickom ropoae Mente. pn Ka-
nubpe 64 caHTUMeTpa ee cTBon 6Gbin gnuHoOW 5 metpos. Becuna
"T'perxen’” 14600 kKunorpaMmmoR.

Wmeswne cobGCTBEHHLIE MacTEPCKUe CpefHEeBeKOBbLIE pemec:
NeHHKWKY (X HasbiBanu macrepamu} AOMKHLI Gbiny 06BLEANHATLCA
B8 ocobble UexXoBble COlo3bl. Llex npeanuceiBan mactepam OyKBanbHO
BCE — W KaK W3roTaBnuearts TO AN UHOe M3AeNne, 1 KaKuMu MHCTPY-
"MEHTaMU NpPYU 3TOM NONL3OBATLCA, W CKONbKO NOAMACTEPLEB U YYe-
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HUKOB A0JXKEH WMETb KaxAblf MacTep. Tak, B NPOU3BOACTBE NUCTO-
BbIX KeAe3HsIX U3Renuil cpegHeBeKOBOMY LEXOBOMY macrtepy pas-
pewanock 06bMHO AepxaTh He Bonee Tpex YENOBEK — MONOTOBOMLa,
NOAPYYHOrO U OUMHKOBIUMKE. A B OpYXeiHOW MacTeEpCKON AOMKHL!
Beinu paboTaTh YeThbipe YenoBeKa — Ky3Hel, NOAPYYHLIA, YeKaHILVK
W PaspUCOBLUMK.

Takan ¢eogansHan UexoBad OpraHv3alWA NMPOMBILLNEHHOCTH C ee
pPe3Koli perflameHTauueli NPOU3BOACTBA, OrPaHUYEHMEM TBOPUECKON
MHKUMATKBLI M T.N, C TeYeHUEeM BPeMeHW BCe MeHee MOrJia ynoBnert-
BOpMWTh pacTywuit cnpoc Ha MeTann u B KOHUe KOHLUOB ycTynuna me-
cTo MaHydaxrType. “llexoBbie macTepa Obiny BbiTeCHeHb! NPOMBILL-
NEeHHLIM CpeAHUM COCAOBUEM; pasferieHve TPYAa MEXAY PasfinyHbl-
MU KOpnopauuMAMM UCYe3ano, yCTynNuWB MECTO Pa3gencHuio Tpyaa
BHYTPW OTAENLHOWU MacTepcKON’ - Nnucanu o6 arom nepuoae K.Mapkce
1 . Hrensc B “Manndecte KomMmyHUcTUYeCKON napTvn'”’ .

B metannypruv Havano ynaaka geoganuama npexae Bcero 03Ha-
MEHOBanoch M3MeHeHMeM KOHCTPYKUWM LLaxXTHbIX neveid. Heyknoh-
HO BO3pacTaBlWwaA NoTPeGHOCTL B METannuyecKux U3fennax HacToR-

! k. Mapkc u ©®. Onrensc. MaHudecT KommyHucTuueckoit mapruu. M.,

MonauTuagar, 1977, ¢. 26
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TENLHO AWKTOBaNa pacwivpedne Merannyp-
ruyeckoro nNpou3eoacTea. MoxHo 6sino no-
CTaBUTb B MacTepeKoN AONONHUTENbHbIe
ne4n, HO Toraa TpeboBanoch yBENUUMTL YUC-
no noamMacTephes. YcTaB e 1exa HacTporo
3anpewian 3ato MacTepy, ¥ OCTaBaNCA OAMH
BbIXOA ~- YBeNWYUTh 06BEM Meuu, 4TOObL
OHa pasana 6onblUe meranna.

HapawmBats BbicoTy neuel 6bino, He-
COMHEHHO, BbITOgHEe, YeM AJIMHY W LWWKn-
pPUHY. 3TOT NyTh MO38ONAN PewuTb MHO-
ruve TexHuyeckue npobnemsl. Hanpumep,
npy YBERWYEHWW ANMHB! W LWUWPWUHLL Reven .
npuwnock 661 BCe BPEMA BPY4HYIO NPOABU-
raTk Pyay v yrons K UeHTpY ropeHud, B TO
BpeMA KakK B BbLICOKOW neyu 3ta pabota
BbINONHANACL aBTOMATUYECKH, CUNOK TA-
xectn. Pyay u yronb 3arpyxanu B neus
CBEepXYy, ¥ OHW MOCTENeHHO ONYCKaNuCh
BHWU3, OAHOBPEMEHHO Harpesancs May UMK
HaBCcTpedy ropAYMmMM raszamu. PacnonoxeH-
HOro BHW3Y Meyu ouara rOpeHusA pyaa u
yrons AOCTHUrany ye CUnbHO pazorpeTeiMu,
TO ecTb B AOCTaTroYHON CTereHy NOAroToB-
NeHHbIMK. OTO 3aMeTHO YCKOPANO BoCCTa-
HOBNEHWe >ene3a K COKPaWano pacxon
TONnuBea.

He MyXxHO, oaHaKo, ayMmath, YTC MeTan-
Nypry cpasy nepewwny K BbiCOKWMM Ne4am,
He UCNbLITaB ApYyrux BapuaxToB. Het, meton
npo6 1 ownbOK npoaomkan AeicTBOBaThL.
Mpexae yemM nNeyn Havanu pacTv BBepx, NOA-
BUNUCH NPOMEXYTOYHbIE KOHCTPYKUMK, OT-
ANYAIOWMECA KaK pas He CTONbKO BbICOTOM,
CKOnbKOo wupuHoii. Mpaeaa, aTo BbINK yXKe

. He HM3KK1e CLIPOAYTLIE FOPHbI, HO €le U He
BbICOKWe WaxTHbie neun, puBRekno B HUX
MeTannyproe 0AHO HEOXWUpaHHO obHapy-
KeHHDe [OCTOMHCTBO: EAWHCTBEHHHblE U3
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BCEX CYLLECTBYIOLWMX arperaTtos, OHK NO3BONAAWU BECTY NNAaBKY He Ha
ApesecHOM Yyrne, a NPAMO Ha apoBsax. CrneposarensHo, UcKoYanace
TPYAOEMKAA U AONTOBPEMEHHAA ONEpauuA NPUroTOBREHWA YINA.
BepHee, yrosib MPUrOTOBAANCA cpasy, B npotiecce nnasxku. [lpoea
nporopany W npeBpawlanuck B YroNb cHauana y cred nedyu, npuyem
BLIAENAIOLLEECA TEMNO He NPONajano AapoMm, a NPOrpeBanc 3apaHee
YNOXKEHHYIO ctoga xe pyay. Ha nepsoit BarnAaa, 6onblan IKOHOMMA
¥ noBbILEHWE NPON3BOANUTENLHOCTU, U Bee e 3ToT arperaT "He npu-
KUMCA’": OH TPeBOBan MHOrUX ROMOMHUTENLHLIX oNepaunit — crpeba-
HWA FOTOBbLIX yrnefi U HarpeBWERCA PyAbl K UEHTPY FOPeHuA, po-
BOMbHO TIATEALHOrO KOHTPONA 32 NPOUEcCOM BOCCTaHOBMIEHWA M
pAAa Apyrux.

YT8epaAWBLIEECA B KOHUE KOHLOB yBenu4yeHne BbicoTbl Neuei not-
pe6osano noaaeate B HUX Honbuwe Bo3gyxa. Bckope crano AcHO, 4To
YEM Bbllle Neus, 4em Gonblie B Hee BXOAMT DYALI W YFAA, TEM Moul-
Hee posmkeH BbiTb NOTOK BO3AYXa, 4Tob6! “NpobuTts’ 3ty macey.

B cTapbie CLbIpOAYThIE FOPHLI BO3AYyX NOA3Bany OCTPOYronbHbie
MEXM, COCTOALME U3 BepPXHel U HWXKHel AepeBAHHLIX NUPaMuUAan.-
HbIX KPbIWEK, COEQMHEHHBIX MEXAY COGOI KOXaHbiMW CTEHKamW.
3TM Mexv Mano Yem OT/IMYaNuCh OT NPUMEHABLUNXCA B APeBHOCTH.
YT0bLI perynupoBaTh BO3AYWHbIA NOTOK U 3alUTUTL MeXW OT pas-
pLiBa npu BeicTpoit paboTe, B BepxXHel KpbiliKe Aenani HeCKONbKO
OTBEPCTHIA, B KOTOPbIe BCTABMANW KNWHbLA. Takue MeXu MONyYU:n
HasBaHWe KnuHyateiXx. OHn paboranu TonyKamy, 1 NOTOK NOAaBae-
MOro UMV BO3AYXa Gbin HepaBHOMepHLiM. YUTo6bl AyThe Gbino no-
CTOAHHLIM W OAMHAKOBLIM, NPUXOAMNOCH ¥ KaXKAOW Neuwn ycraHas-
AVBaTb MO HECKOAbKY KNMHYaTLIX MeXO0B, KOTOpble NonepeMeHHO
BCackiBann M BbINYCKanu Bo3ayX. KNuHuaThle mexu npusoguni B
AelicTBME MNAM NPOCTO PYKamy, WAM C NOMOLUbIO pelYara W Koneca,
KOTOPOE 3a4acTylo BPAaLLany XOAMBIUME NO KPYry nowagb Mnv BOSL.

Pocna BuicOTa neveis, yBeNMYKMBaNoCh 1 KONUYECTBO BO3AyXa, NOT-
pe6GHoro ans npouecca nNnaBKu. Yepes HEKOTOPOE BPEMA HU uesoBe-
UeCKOW CWJIbI, HA CUMbI XKMBOTHBIX HE CTano XBaraTh, 4ToObi ob6ecne-
4T Heobxoamumoe ayTee. U Toraa, npumepHo ¢ Havana XML eeka,
YyesioBeK noctasun cebe Ha cnywby euse 0AWH BUA 3HEDFUY — IHEPTUI0
napaloweit Boabl. Tenepb MeTanAypruy4ecKue arperarsl ¢Tano npuso-
AUTb B ABWXeHUe MenbHUYHOe Korneco. MNocne Hawana NpUMeHeHun
MeXOB 310 6blNO BTOPOE PeBONOUMOHHOE HOBOBBEAeHWe B MeTan-
nypruv. OTHbiHE MeXM Asurana cwuna nagaoweit soasl. Ctano Bos3-
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MOXHbLIM CTPOUTL arperatbl TaKOW BeAUYMHbI U NPOU3BOAKTESILHO-
CTH, O KOTOPbIX PaHblle He NPUXOANUNOCL U MeYTaTh,

MenbHMYHOE KOneco, ectecTBeHHO, Tpebosano Gonbwioro Konu-
yecTsa BOAbI, U 3TO. UMENO OYeHb Ba)HOE 3HaYeHue ANA BCero Nocse-
ayloulero passutua metannyprum. (peanpuARTMA NPUXOANNOCL CTPO-
UTb BO3M€ peK, KOTOphie NeperopakuBany naotuHamu, flo cux nop
pAAOM c nMiobbIM CTapbiM MeTannypruyecKum npeanpuATueM obAsa-
TeNbHO YBUAMWL 3aBOACKON npyd. EcTs OH, Hanpumep, ¥ nepea
NNOTWHOI, ABECTM € NWWHMM neT Hasad MeperopoavBlUed peKy
Benan. [laBHO y)e CrHUNO MeflbtHAYHOE KOMECo, U BCe arPeraThi Hbi-
HewHero BenopeuKoro MeTannyprviMecKkoro KombuHarta, Buipoctue-
ro Ha MecTe CTaporo AOMEHHOIrO ¥ MONOTOBOrO 3a80A3, AABHO YyXKe
paboraloT Ha anekTpuuecTse. A CcAeMaHHLIK pyKamu 4enoseka
38BOACKON Npya ocTancA: Tenepb OH NpocTo AOCTONPUMENETENLHOCTE
ropoaa. Jletom BenopeyeHus! KYNAOTCA 34eCt Y NOBRT Pbiby, 3MMOH
peBATULLKKN KaATAOTCA Ha KOHbKAX.

3ato pyay Ha Benopeukuii KOMGUMHAT NPUXOAUTCA BO:MTb 3a 90
KUMNOMETpoB 13 MarHutoropcka. 310 yaen foyt¥ scex 3380408,




NoTOMY YTO ANA WX NOCTPOAKM AaneKo He BCeraa YAasanoch nopob-
pate Takoe mecTto, rae 6bl No coceacTsy APYr C APYromM Haxoau--
nucs U pyAa, U Boaa.

MpvHATaR B CPeAHWEe Beka NPUMUTUBHAA TEXHONOrUA NMNaBKH
enesaHoil pyApt B LWAXTHOW nNeuu noapoBHO onucaHa B OQHON u3
nepBbIX KHWI A0 metannyprum — paboTe HemeLKOro MuHepanora
Feopra Arpukonel 'O uapctee metanna’” (1556 roa). OpuH u3
PUCYHKOB 3TOW KHWrW, Aa0limWil HarNARHOe npeacTasriedne o6 oF-
RENBHLIX METanNypruyeckux npoueccax, vaobpaxaer HeGOMbLIYIO
KysHuny XI¥-XV BekoB. PaGounit-nnasunbignk, o6MoTaB AuuUo
NNarkoMm ANA 3aluThl OT Xkapa W YrapHoro rasa, perynvpyer pblya-
rOM MOAaBaemMoe B rOpH AYTbe.

Bonbwmii NETOK BO3AyXa NOSBONWN KOPEHHBIM 06pa3om ycosep-
LUEHCTBOBATL Npouece nnasku. Xeneso B neuu NOAyYanocs No-cra-
pomy B BUae Kpuubl, 3aT0 HeMeTanIMYeCKyie BKIOYEHUA, UMeloLLMe
Gonee HW3KYIO, YEM Y JKenesa, TemrnepaTypy NnasneHWA, pacnnaena-
nUCb Tenepb A0 XMAKOIrO COCTOAHUA, TO eCTb NPEBPALLanNiCh B LUMAK.
Mepen .OKOHYaHMeM npouecca 4epe2 CneuuanbHOe OTBEPCTHE wWAK
cnveann, OaHaKo 4acTh ero Bce-Taku OCTaBanachb 8 MeTanne, U ee
npuxoaunoce Belbueare. Ha 7om e pucyHKe NOKasaHo, Kak 3Ty
paboTy BLINORHAIOT CHayana aBoe pabouwx, Bolkonaynsan GonBaHKy
AEPEBARHLIMM MONOTKaMW, a 3arem TpeTuid paBounii, oBxuman
KPKUY TANENLIM MOAOTOM, fIPUBOAMMbIM B ABHXKEHWE OT BOARHOrO
Koneca, 3AeCh e Ha HAKOBanbHe ¥ OTKOBbIBaNY M3AeNuA.

TakanA neub, ellle CPABHUTENBHO HeBONLWOM BbICOTHI, COXPaHANACh
B KY3HWUaX AOBOMLHO AONTO, fipUMepHO A0 konua XV seka, Ho B
KPYNHbIX enézoaenarentHuIX LEHTPax, rAe Xkene3o W3roToBAANN B
CCHOBHOM AR PsIHOYKOW NPOAAXKM, 3T Nednt BbiNnv NOCTeneHHo Bbl-
TecHeHbl Apyrumu, Gonee npowssoauTenbHbiMU, OHK umenu dopmy
KOHYCa c gWameTpom ocHoBaHua 1,5 u Buicoroi 6 meTpos. OaHa n3
TaKuX Neveit, NOCTPOEHHAR B Hemelxo! aepesHe Wmanskanbaen, 3a
12—18 yacoB nnaB«v Aasana okono 700—900 KUNOrpamMmmoB xeneaa.
A pa3mepbl Kpuubl Bb1Nv TakoBb!, YTO ANA U3BSIEYEHUA B M3 Ny
CO3bIBaNOCk BCE MYXKCKOE HaceneH1e agepeBHU.

Hapo ckasatb, 410 € yBenuueHWem rabapuToB WaxTHOW neun
BbIEMKa M3 ropHa u nocneayiowan o6paboTka KpHubl BECOM B Hec-
KONLKO .COT KMAOrPamMMOB CTaHOBMNACk OAHOM U3 Hanbonee TpyaHo-
BLINONHUMBIX Onepauunii. Beab HeOGXOAWMBIX AfIA 3TOr0 MeXaHu3-
MO8 B TO BpemA He 6sin0. Kasanoch, MeTannypruA 3aX0AMT 8 TYNUK.
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Teopr Bayap
Arpwkona
1494 — 1555

BpoxOexHHan nob03HaTensHOCTL 33CTasu-
na AzpuKony, epaya u3 4ewickozo 20poda
Axumoea, "3auHTEPECOBETHCA Oe10M, KO-
TOPbIM IBHUMAIIUCS €20 NAUUEHTbI, U Ha-
Y8Tb U3YYEHUE MUNEP3NOUU U MeTannyp-
2uu. Marepuana dna u3syvenuna 6bi10 6
uaberrke: Yexun epemen Azpuxonst Gbina
crpaHol ¢ ebleeK0pas3auTol 20pHOPYOHOU u Merannypauveckold npo-
MbIUneHHocTsi0. flepesil Tpyd Azpuxornsi 8 HO8OU ONA He20 06nacTu
3Hanull “Beprmanyc unu Quanoz O Meranaypauu’, HahewaraiHsil 6
1530 200y e bazene, nonyyun 0006peHue 3paima POTTaplamMcK020.
fTepeexas @ 1533 200y @ cakcoHckuil 20008 XemHuu, A2puiona Yepes
HeKOTOpOe BPEMA YETUKOM NOCEATUN cebA zopHomy Oenty. 3decs um
6oy Hanucarsl paboTsl 0 npoucxomdeHuu munepanoe” (1546 2.),
“’0 npupode uckonaemsix” (1546 2.) u dp.

‘B 1550 200y Azpukona 3akoryun 0bwupksd Tpyo 0 20pHom dene’”;
B arom couumenuu Bsinu onucatbl OTKPLITIE pYyOHbie paspaboTku, pyo-

HUKU CO WTORBHAMUY, UMEIOWUMU O8PESAHHLIE KPenieHun, waxTsl pas- -

NuYHOU KOHCTDYKYUU, CNOCOGB! 8eHTUNAYUY WwaXT npocToli TR 603-
dyxa, @8 TaKxe MexaHuvecKue npucnocoGnesun 671/ nogevu ezo 8 pyo-
Huxu. Haprdy c onucanuem npoctbix cnocoboa Gobbiiu pydst npu no-
MOWL KUPOK, KITUHBEB, MOSIOTOE U flonar, AzpuKona 208opult 06 o02-
HEBOM cnocobe AOMKU NOPOOs! '8 WTONbLHE. ABTOP NPUEOAUN CnOCObLI
06028Uj6HUR DYObI 8 TORYEUHbLIX MENbHUYEX C KOHHBIM NPUEsooMm U
2udpaenuyeckuMU Konecamu. B o6nacru mereanypauu xeness Azpu-
KONa ONUCLIBAN OTKPLITHIE 20PHSI HUIKOU WAaXTHOU NEYU u YCOBEPLUEH-
CTBOB3HHYID KPUYHYID NeYs. PECCKa3biean OH TaKwe 0 npuesmax npobup-
HO20 gHanuia. Iror Tpyd 8 TeveHue Beyx aeKos caywun nocobuem no
TexHUKe 20pHOR0 0ena, MeTannypauy u npobupHOMY UCKYCCT8Y.

Bnepsbie 3Havyenue Tpydos Azpuxons! Gbito.oyeHeHo 6 Paccuu ee-
nukum JTomoroco8siM u Auws NG30Hee — g 3anadrold Eepone.




OaHaKo Y Ha 3TOT pas- BbIpyuhsin Bce Te e MexW, TONbKO Tenepb
ye COBEPUEHHO UHOWM KOHCTPYKUMN.

Mbl yxe rosopunm o0 HeROCTaTKax BO3AYXOAYBHbIX KIWHYATLIX
mexoB. Ha nepBbix nopax aT HEAOCTaTKU MOXKHO 6bIN0 NPECAONeTh,
0BCNYXUBaR KaXBY0 NeYb HECKONbKUMMW BO3AyXOAyBKamu, pabo-
TawumK nonepemedHo. [lo mepe yBenuueHMA raGapuMTOB Meun
yBENMuUBanuce U pasmepb! mMexoB. OAHAKO Tak He MOrno NpPoAos-
xarbcA  BeckoHeyHo. [JlOCTUrHyB onpeaeneHHoro raBapuTtHoro
npeaena, KnuH4aTbie Mexu Tpe6GoBanu Ype3MepHbIX YCWIIMK anA
"MepTBOro xoaa‘’, TO ecvb ANA 3anonHeHMA UX Boszayxowm. [Mopoi
Aaxe BOJAAHOI 3HepPruM He XBaTano, 4TobBul MPUBOAWTL 3TV MeXU B
aBuxeHne. Takum obpa3om, Korga notpe6oBanuck ovyeHb Bonbline
NOTOKM BO3AyXa, KNUHYaTble BO3AYXOAYBKW HE CMOFMN ux obec-
neunTb. Y TOraa NORBUNUCL AEPEBAHHbIE ALLMYHLIE MEXN,

Bnepebie oHM 6binn npumedeHs! B 1560 roay B HiopenBepre.
Mexu npeacraenAnu co60i ANUHHBIR AepeBAHHLIA ALLMK, B KOTOPOM
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B3ap-Bnepen XOAWN AepeBAHHbIR nopieHb. Takomy YCIpOMCTBY
MOXHO Obino npupaeats Nwbble pasmepsl W YBEAMYMBATL MOTOK
8034YyXa NOMTU HeorpaHW4eHHO. .

OpHako, HecMOTPA HA OYeBUAHbIE MPEUMYLWECTBa ALLUYHBIX
MexoB, B NpaKTUKy OHW BXOAW/M ROBONbHO MeaneHHo. OB6BbACHA-
NoCk 3TO B 3HAYUTENbHOM CTeneHu TemM NPOTUBOAENCTBUEM, KOTOpOE
0Ka3bIBa/M HOBOBBEAEHMIO CTapble mMacTepa — KOXeBeHHUKW, U3ro-
TOBMABLWIME KNMHYaTbie Mexyt. Hackonwko ata 6opbba Guina ocTpoil,
cBujeTenscTBYeT XoTA 6b1 TakoW dakrt. Daxe B 1620 roay, yepes
CEeMbAECAT NET Mnoche NOABAEHVA HOBLIX BO3AYXOAYBOK, HeKWW
Jhoasur lMNpadeHWwWMKUAT, NONLITaBLUMICA BBECTYM ALUMYHbIE MeXU B
["apue, cran »epTBOI TEXHUYECKOro nporpecca. PasbApeHHbie KOXe-
BeHHUKM KaK-TO Bgyepom nogcteperniv v uzbuny lpaHeHwmuara,
3 MEXM paspyLLmnu.

C noABneHVveM ALWWYHBLIX MEXOB Bbisla NOMHOCTLIO peleHa Npob-
nema TNoOA3BaeMOro B fevb AyThA. A 3TO B CBOIO OYEpess Npeporpe-
AEeNUNO Bce nocnefylouiee pasBuTue metannyprun. Hoseie mexu
No3BOAMNY MOAHATL TemmnepaTypy ropedva yrna ao 1500 rpanycos
v Bblwe. Tenepb yye B Ne4u CTanmn NOMy4ats He TONbKO KPULY, HO W
pacnnaBneHHesit merann. Meun Gbinu NepeBeAeHbl HA HeNPepbIBHbIR
pexxum paboTbl. BmecTo TOro 4TO6LI Kaxable NOMCYTOK QcTaHasnu-
BaTb rOpPeHWe W BLITaCKMBAThL rOTOBLIM KYCOK MeTanna, cTand no-
CTOARHHO 3arpy»<aTh Neub CBEPXY PYAOA W YINeMm, a M3 HIKHEN yacTh
(3a Helt ocTanock HasBakWe “TOPH’’) NEPUOAMMECKU BbINYCKaTh XWUA-
KMiA mMeTans, 4toBbl OH 3acTbiBan OTAENLHO. TaK WaxTHaa nevsb Npee-
paTunacb B AOMEHHY!0, (NaBHbIM OTNUuUMEeM KOTOPOW Kak pa3 ¢
ABAAETCA HeNPEepPLIBHOCTL NPOLecca NNaBKK,

MepBbie AOMHBI AaBanM He TONbKO XWAKWA MeTann, Ho U Kpuly,
NOCKONbKY TemnepaTypa eule He AOCTMINa TOW TOYKW, NpW KoOTO-
poii Bce weneso pacnnaeBnAnock. Ho TyT-To » Havanuchb Bonbwwe
HenpuATHOCTU. XnAKWUA MeTann, nonyyaemeli M3 AOMEHHOM neyw,
Hukyaa He roauncA. Mpasaa, oH GuiN O4eHb TBEPALIA, HO 3aTO M
XPYTNKu#, Kak cTexno. Yaap MONOTKOM — W ciuToxk pasbusanca
BapeGesrn. PasymeeTcA, OTKOBATb W3 HEro OPYXKWE, UHCTPYMEHTH!
unm moboe gpyroe wagenve 6L1IN0 HEBO3MOXHO. BouHy, B3jymasiue-
MY CpasuMTbCA MEYOM W3 3TOro MeTanna, NOCne NepPBOro xe yaapa
npuwnocs 6l Npoaomkath 60W Ha Kynaxax. [Moatomy noHauany
KUAKWA MeTann oTnpasBnAnuM B 6paKk BmecTe cO wnakom. U nonyua-
nocb, 4To yem 6Gonblue No 06bemMy Neyb, TeM MeHblUe OHA AaBana
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Buixon Bbin HaaeH. Mactepa BepHynucb K Nnony3abblTOMy crio-
cOBY W3rOTOBREHMA METanaMueckux uspemit — nuteto. Mel rosoprim
"nony3abpiToMy”, NOTOMY HTO elie PaHbLe CYUIECTBOBANA ManeHb-
KUWe MacTepcKue, B KOTOprX s 5pOH3bl OTAVBAaNW 04eHb OrPaHUYEH-
HOE KOMMYECTBO M3aemmili — LepKOBHbie KONOKONA, MOCYAY, HEKOTO-

-pble NpeameTbl pockowu. Ho BoT noHap.oGMnmcb B Bonbwowm Konwu-

" yectBe NYLWKN, N GONbLUNHCTBC MacTepoB Hauanu CpOYHO OCBANBATL

cnocoBbl AUTLA.

MepBbie nuTbie nywxu 6ok M3 BpoHasl. [ipyroro marepuana B
TO BPeMA NPOCTO HE,CYLECTBOBANO0: PacHaBneHHOe XKeneso, rORHOE
ANA 38IUBKW. B hoPpMBbl, elle He MOMYYasnu, a YYryH CHMTamM OTXO-
aamy npowasopacTBa. OTnnTble M3 GPOH3LI NYWIKW paxe celivac
cnocobHbl NOpasuTh BooBparkeHue. ITO GblIM YHUKANbHLIE U3ALNNA
noanvHHbLIX MacTepos CBOEero Beka. Tak, B Havane XV Beka ANA
rpada O6eprapaa B:op'reMGeprcxoro 6bina uaroToBeHa 6pousosaﬁ'
fylIKa, BECALLA OKONO TPeX TOHH. .

Mpu ocage KoucTaHTuHOMonA B 1452 roay nywka, oT/MTas B
Benrpuv, 6pocana rapa secom B 400 kunorpammos. flapa Gbinu. . .
YYTyHHbIE. .

HakoHeu-To MacTepa .HalWNW NPUMEHEHUe 3TOMY ‘‘CBUHCKOMY''
metanny! MNyweuHsle Aapa He TpeboBany ANA CBOEro W3rOTORNEHMA
ocob60 NPUXOTIMBOrO MaTepuana, M MO OPUHUMNY ‘¢ NapwWBOWR
OBUbLI XOTb LUEPCTU KAOK'' UX CTanu OTN1BaTh M3 YyryHa.

-TipumepHO K Tem ke rofam OTHOCATCA M MONbLITKKU OT/MTh M3
YyryHa y>ke He AApa, a opyfinittble cTBONB!. 370 GbINO BecbMa PUCKO-
BaHHOE npeanpuATUe. Beab OT OpyAuiHbIX IWTEHUMKOB TOTO Bpe-
MEHW TpeboBanoch He TONbKO MNPOdecCUOHANLHOE MAacTepcTeo Me-
Tannypra, HO M yMeHuwe CTPeNATs M3 BbiNNaBReHHbIX NyleK U Mop-
THp. [leno B TOM, YTO YYryHHble CTBOfIbl Y3CTEHLKO Pa3pblBanUCh
nocne Nepeoro e BbicTpena. 3To GkIN0 CNEACTBUEM MHOTUX MpUYUH:
NOPOKOB OTAWTOrC MeTanna, HeflpaBULHOrO PEXUMAE OTSIMBKM, W3-
MeHeHWt nuteiiHol dopmbi, MacTepa 3a4acTyio He 3Hanu aTux npu-.
YMH U, eCTECTBEHHO, HEe MOrnW UX YCTPaHUTb, Tem He MeHe: B Te
roAbi 6biN0 BBeEHO CYpOBOE, HO MYAPOE NPaBWUAIO: NepBbilt BbICT-
pen 13 OpPyAWR Aenaer WIroTOBUBLUMWA £ro MacTep. JT0 CAYXUNO
HeKoTOpol rapaHTuei GesonacHocTn AnA apTunnepuctos. [TOHATHO,
YTO NPU TaKOM YCNOBUM MacTepa-nUTeNMKIN O4eHb OCTOPOXHO NOof-
XOAUNM K BeIBOpPY HOBOro martepuana AnA nywek. Mo3romy cHayana
Y4YTryH MpWM U3roTOBMEHMW NYLWIEK Hawen fniibL YacTUYHOE NpumeHe-

41



HWe — U3 HEro OTNMBaNN TOMbKO KaseHHyto 4Yactbk. CTBONLI e anbo
BbIKOBbIBaNU U3 xenesa, nubo oTnuBanyu U3 6poH3sbl.

MepBble LENMKOM HYTyHHbIE NYWKY Ouinv oTnuTel B 1445 rogy 8
ropoae 3ureHe. Ix 6oino 30 wTykK, n Bce BMecTe oHWU Becunun 7370
Kunorpammos., OKasanoce, YTO 3T NYWKW OTAUYANUCL HEMJOXUMM
boeBbiMM KavecTBamu. VI Bckope MPOM3BOACTBO YYTYHHbLIX OpPYAWit
ripyobpeno A0BOALHO WMPOKMN pa3max. Pa3mepbl oTnuBaeMbiX 43
yyryda CTBONOB BCE YBEAWYMBANMCh U YyBENWYMBANWUCL, NOKa He
Gbina OTNMTa NyLlIKa, KOTopaA. . . BOoOwe He Morna cTpenATh. Peub
MAET O BCEMWPHO U3BECTHOWM pycckoit Llaps-nywke, kotopyio B 1586
roay OTnun Ha MOCKOBCKOM lMyLueyHOM ABOpE 3HAMEHWUTLIA nuTen-
wyvk Anapeii Yoxos. Opyaue-ruranT Becut okono 40 ToHH. CtBoR ee
npu kanuwbpe 89 caHTMMETPOB WUMeEeT B ANWHY NATbL C NOMOBUHON
MeTpoB. BcA nyluKka yKpaweHa 3aMbiCNoBaTbiM OPHaMEHTOM U XYAO-
YECTBEHHO BbINONHEHHbIMKW Dapensegamu, cpeay KOTOPbIX HaXoaum
M n3o06paxkeHne.pyccKoro napa.
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PazymeetcA, AHapeii YoxoB ¢ camMoro Hayana 3Han, 4To Takan rpo-
MaauHa cTpenATh He. Byaet. Jaxke ecnyv NPeanNonoXuTs, YTO CTBOM He
pa3HeceT Ha KYCKW OrpoMHOE KONWMeCTBO nopoxa, Heobxoaumoe,
YTO0Ok! BBITONKHYTL ABYXTOHHOE RAPO, NYWKY TAKOro Beca NPOCTO
HEBO3MOXXKHO NEPeTauTh C OAHOM NO3vuMK Ha Apyryio. Ja Yoxoe u
He cTaBun Nepep cobok Takyl uwenw, Ero nywka — ato cumeon pyc-
CKOro0 MOrYLIECTEA, BOIMOXHOCTEH DYCCKOW NPOMBILLMTEHHOCTU.
Ecnu y)¢ pyccKkue mactepa cnOCOGHbI CO3AaTh TaKyo FPOMagnHY, TO
OPYAWA MEHbLLUMX PasMepPoB OHW YK Tem Bornee CYMeloT CAenaThb.
(Mosromy Llapb-nywka v 6eina BoicTaBneda B MocKosckom Kpemne
Ha 0603peHue UHOCTPaHHLIM AunNomartam. W Hafo cKasaTb, AUNno-

. MaTb! OT/TMYHO NOHYMANM 3TOT ‘HameK”.

OnacHocTs paspbiBa OPYAUR KaK AaMOKJIIOB Meu Bucena Hag
opy>keliHUKamu, NO3ITOMY OHU 3aHANUCHL YNyudwieHnem YyryHa, QueHb
CKOpO CTaNno ACHO, YTO YYTYH, KAaK W eneso, Tem nyulue, 4em MeHb-
we B HeM NOCTOPOHHWMX npwumecer. Ho u3 xenesa npumecy MOXKHO
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BbI6UBaTL KY3HEYHLIM MOMOTOM, @ ANA YyryHa Takoi cnoco6 He
roguncA. Moatomy MeTann cTanu OYMWaTh NyTeM BTOPUNHON nepe-
NN3aBKKU B cMeluuanbHbIX ropHax (ceiyac aToT nNpouecc Ha3bIBaOT Pa-
¢mHnposanven) . TocTopoHHME NpyMMecH BCANbIBanU Ha MOBepX-
HOCTh XUMAKOrO 4yIryHa B BUAe LuNaKa, KOTOPbIi CAMBanu B CTOPOHY.
MosgHee uyyryH crany nMepensaBnATb ABaXAbl U TpwXael. M ¢ Kax-
AbiM Pa30M OH aenancs Bce Aydwe, NPy 3Tom He TONbKO ynyYLanch
ero nureiHbie KavecTBa, HO WU YMEHbLAnach XPYNKOCTh, MOBbLILWA-
NUch MeXaHWYecKne CBOWMCTRA.

OTyero ato npoucxoauno? [a oTToro, 4To B Npouecce nepennae-
KW B YyryHe BeIropan yriepog, U oH Bce 6ofibiwe 1 Bonblie Noaxo-
AN 0 CBOEMY XMMMWYECKOMY COCTaBY K xenesy. W korga aro
NOHANW, Nepefd MeTanaypramu OTKPbINack  NPUHUMNUANLHAA BO3-
MOXHOCTSL Népedena uyryHa B )xeneso,

OT YYI'YHA K XKENE3Y

B uexoBoi macTepcKoit Kaxabii paboTHMK Obl YHUMBEPCANOM — Cam
KOBasn ene3o, TOYMN, pe3an, NoKa He rNONy4anocs roToBOe U3fAenve.
Mpor3BOANTENLHOCTE TPYAA NPV 3TOM Gbina, NCHATHO, KpaHe HK3-
koil. B ctapoil uronnHO% MacTepcKoW, Hanpumep, OAWH pemMecseH-
HUK BbIMONHAM HYU MHOTO Hu mano 92 onepaunn — TAHYN NPOBONO-
KY BpY4YMYi0, BbIIPAMNAS €6 MOMOTKOM Ha HakoBanbHe, pybun
3y6unom, BuINPAMNAN KaTKOM, 3aTauyvBan Ha TOUYMNIbHOM KamHe,
WTaMNOBaNn TNMOA MONOTKOM VWKW W wWNUOBan WX Ha Kpyrnom
KamHe, NpobvBan AbIPKY, 3aKanuean, elle pas BoINPAMNAN KaTKOM,
ONATL 3aKanuBan, NONMPOBan HeCKONbKO pas U T.A., W T.A. Paboran
LenbI QeHb, OAVH LEXOBOVW peMecneHHUK mor caenare He Gonee
AB3ALATU UrONOK.

Coscem MO-MHOMY MOLWLAO AENO B KaNUTanuCTU4ecKon maHydak-
Type, Npy 0BlUECTBEHHOM Pa3AeneHuy TPyAa, Korga Kaablii pabo-
i cneunanuaupoBaNicA Ha BbINOIHEHUW TONBKO OAHOW MAU BCero
HECKOSIbKUX OMepauwnii, AOCTMraA B 3TOM BbiCOKON cTeneHn macrep-
CcTBa M HeBWAaHHON Aocene nNpowu3sBoauTenbHocTW, JecATs pabouvx
npW MaHyhakTYpHOM cnocobe NPOW3BOACTBA W3rOTaBnMBanu 3a
AeHb Y)Ke He ABECTU UIroNoK, a 48 ThicAu,

B Poccum nepeam maHydakTypa noAasunack 8 KoHue XY sexa. 310
6u11 mocikoBekui TyweuHsit asop. K cepeanne XYI1 Bexa 3neck pa-
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6otano 6onee 100 yenoBeK — RNABUABLWKWKW, NYLIEYHLIE U KONO-
KOMbHbLIE “NMUTULI”, NaANbLUUKKY, Ky3Heub!, NNOTHAKK, U3roTrasau-
BaBLIMe AePEBAHHBIE YacTU OpPYAUN 1 T.4. Ho aaxe U npu Taicom pas-
AefleHWr TPYA3 Ha OTIUBKY OAHOM 6OMbLIOH NYLWKW YXOAUNO rof-
nontopa. Ora pafora TpeBogana G6OALLIONO WCKYCCTBa, 0COGEHHO
npu uaroroeneHun GoOpPMet ¥ TUTLE MeTanna.

Torpa e, B XVIT sexe, B Poccuu 3aabIMUITM YyryHOMNNaBUkHbIE,
yxenesoaenatentHble U MefennaBusLHsle 3a8oAsl. TlepBbie metanayp-
rUyecKmne NpeanpuATUA (B3 AOMEHHbLIX W BBa »KenesoAenatensHbiX
3asopa) 6binu noctpoeHsl B 1637 roay B 12—15 kunometpax oT
Tynsi. Yepes ueTBepTh BEKa ELUE YeThIPe TaKWX e 3asofa Beinu co-
opyweHbl B Kawumpckom yesae Ha peke Ckuure, nputoke Oxwy, a
elle 4epe3 HECKONLKO NeT JOMEHHLIe Meus MOABMAKCHL W Ha ceBepe
cTpaHsl, B OnoHeuxom Kpae. [lony4yany Ha aTMX AOMHaX NO NENTOPkI
TOHHBI METAsMNa B CYTKN — UCKSMOUKUTENbHAA NPOU3BOANTENIbHOCTL NO
Tem BpemeHam. Bbina cosaata B Poccum u cneuuanbHaA MaHyhaxTy-
pa ANA NPOU3BOACTBa NErKoro OrHEeCTPEeNnbHOro W XOMOAHOIO -OpY-
wUA — mockosckaa OpyxxeitHana nanara, Beero B XWIT Beke B Poc-
c1u pelictBoBano okono 30 maHygakTyp, NPUHaaNexaBLWKnX LapcKo-
My ABOPY, KPYNHLIM theoaanam (KHA3LAM vnu 60Apam) u GoraTeim
Kynuam. B otnnuve ot 3anagHbiX Ha pycckux maHydiakTypax pabo-
Tano o4yeHb ManNo BOMbHOHAaeMHbIX pabounx, a B OCHOBHOM TPYAW-
NUCb KPENOCTHbIE KPECTbAHE U XONOMbl.  « '

Mo wmepe pa3BUTMA KaNWTANMUCTUYMECKUX NPOU3BOACTBEHHBIX
OTHOLUEHWW BO3HUKNA HEOGXOAMMOCTL CReuMannsauum 1 opyauii
TPyAa, KOTOPbLIE paHee NMPUMEHANKUCL ANA MHOrMX uenei, JnA Kax-
Ao paBoyeld orepaunm Heo6XoAUM BbIN cBOI MHCTPYMeHT. Kaxabii
MHCTPYMEHT "A0MmKeH Bbisl OTBEYaTh NO CBOEMY KavecTBy CnpedeneH-
HelM TpeGoBaHUAM. Ecnu 3TO MONOTKW, OHWU AOMKHbI H3HOCUTHL
COTHU TBICAY YAapOB, He TepAA cOBCTBEHHOMR hopmei. Munsl, Hanune-
HUKHK, 3yBuna pOsHKHL! pes3aTs, CTauMBaTb, PyBUTL MeTann, camu npu
3TOM U3HAWMBAACL OMeHb MeAneHHo. [lnA M3roToBneHWA TaKux
MHCTPYMEHTOB TpebGoBancA mertans BbICOKOrO KawsecTea, Tpebosa-
face crans. 3T1a nNpoGnema ewe 6Gonee obocTpunack, Korpga
HOABUNWCL NapoaTMOoCcdiepHble MallWHbI, KOrAa NOHaaoBuNCA MeTann
ANA W3roToBneHWA NapoBbiX KOTNOB. KpuyHoe eneso, 3 KOTOporo
Aenanuce KOTAbI, He Bbiaep)kvBano 6onbworo aasneHuA napa. Cro-
WMAO KOuYerapy He paccyuTartb, OpOCUMTh B TONKY JIMWHIOKO NOMNaTy
YA, U KoTern B3pbiBanca.
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Moucku nyTeil UIrOTOBNEHUA NPOYHON CTANU B NPOMBbILWAEHHbIX
macwTtabax Hauanv NpeanpuHUMAaTLCA CPasy e nocne NpuMeHeHnA
YyryHa AnA oTnMBKMW NyweK. MIMeHHO Torga WyryH AnA ynyyvueHun
€ero CBOICTB CTany NepensaBnATs B cheyuanbHblX FOPHaxX, O4ULLARA
oT npumeceit, — padimHMpoBaTh, TaK POAUNCA Nepsbiil NPOMbILLIEH-
Hb1 Npouece NONYYeHUA CTany U3 YyyryHa, Ha3BaHHbIN hpyweBaHveM.

UYyryH 3saknagwbiBanu B ropH, rae OH NAABUICA W CTEKan Ha AHO.
Mpu 3aTroM MeTann OKWUCNANCA KUCNOPOAOM BO34YXa W OTAaBaN 4acTb
yrnepoga. 3ateM nogayy TONnNuBa NpeKpawanu WM 4yryHy Aasanu
38CTbITb. Ho Kak TONLKO OH CTAHOBUNCA TBepabiM, pabGouune
NoMamMu OTAMPaNU ero oT KMUPMWYHOTO fHAa ropHa M Ha NOMax e
noaHUManM Haa cdypmMamu {Tak Ha3biBalOTCA OTBEPCTUA ANA NOAaYN
B neYb BO3AyXa). 3aTeM ONATbL PasBOAWAM OrOHb W pacnnaBnAny
4YyryH BTOpMuYHO. W onATb OH OTAaBan Y4acTb yriiepoga, AenaAckb
MeHee Xpynkum, HO 6onee NRNAcTWyHbIM. Takue onepaumn NOBTOPA-
nv Ao Tex nop, noka obesyrnepoxeHHbld YyryH He npeBpaLlanch s
rpocToe MArKoe eneso, Toraa Metann pacnnaBARMM B NOCNEARUA
Pa3 W CMEWMBAnNM ¢ TOAYEHbIM APEBECHLIM Yrnem. Xeneso Hayrnepo-
»KBanocs H NpespaLLanach B crans.

He 6yaem roBopuTh O CTPALIHOW HEIKOHOMMWUYHOCTM 3TOrO CNOCO-
6a {3ameTyMm n1wWb, YTO ANA NonyyeHnAa 150-kKunorpamMmoBoro cnuT-
Ka crany TpeGoBanock He mekee 370—400 KMnorpammos HyryHa) .
He 6yaem rosoputh M O TOM, KaKOi 3TO Bbin TRXeNbIA TPYA {(3ame-
TUM MULb, YTO B TeYEHUE HECKOSIbKUX YacoB dipuULLIeBaHKA TPOe Unu
YerBepo pabounx HenpepbIBHO “‘luypoBanu’’ mMeTansn, NOAHUMaRA ero
Ha nomax Hag hypmMaMK U CHOBa OfycKanA B Meys) . 3anaaum Bomnpac,
KOTOPbLIA HanpawwvBeaeTcA cam cOBO: 3a4em TaKoW CRoXHbiM 06x04-
HO#t nyTb? Pa3Be He npoule GbINI0 ApeKparvTh (pUWeBaHye B TOT
MOMEHT, KOI'Ad8 MeTann B Neun NOTEPRJSI CTONbKO Yrepoaa, uto yxe
nepectan GbITh YYryHOM, HO €lle He NpeBpaTvncA B xxene3o? KoHey-
HO, 310 6bin0 B! Npowe. Ho KTO, KaKkol cambit UCKYCHbIA mMeTan-
NYpPr 3Han B Té BPEMeHa, KaK MpowuCXOoAMT PeaKkUWA OKMCNEHWA
MeTanna KUCNopoaAoM, Kak ynpasnATh a3Tol peakuvei? a v npote-
Kana OHa BecbMa HepaBHOMEpPHO W3-3a KpaiHe HeCOBepLUeHHON
KOHCTPYKUMM FOPHAa ¥ OTCYTCTBUA PaBHOMEPHOro pacnpegeneHuA
TENNOBbIX NOTOKOB., [laxke NPy NOMHOCTLIO 3aKOHYEHHOM npotecce
HepeaKo 6bIBano Tak, YTO NONyHMBLUWICA CNMTOK MeTanna npea-
CTaBRAN COBOM YacTWMHO >Kene3o, @ YaCTUYHO ewie He MOMHOCTLI0
obesyrnepoxeHHbIt uyryd. BoT u npuxoaunocs “’anA crpaxoBku’’
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nepennasnATb 4YyryH Ao >keneza. Merannyprm OTNUYHO noHumanv
BCE HEAOCTaTKN (puulieBalnA W HAacTOMYMBO Benu noucku Gonee
COBEpLUEHHbIX METOAOB U3rOTOBNIEHUA CTanw,

HaxoHewu, B 1613 roay 6bin paspaboraH HOBbIA cnocob nosyue-
HWA TaK Ha3blBaemON LUEMEHTHOM WNM, Kak ee etlle HasbliBand, TOM-
neHol cranu. Ero OAHOBPEMEHHO NPeanoxuny opyxeiHuky Mbep
FyapoH n [woH BaH Bynnt u3 6enbruiickoro ropoaa Jleexka, a
TaK)e COBEpLUEHHO HEe3aBUCMMO OT HUX ABa NIOHAOHCKUX pemechier-
HUKa BunbAm 3nnuot n Matuwac Meliced. 3To Bbinm Gonee uem cBo-
eBpeMeHHLIe NpeAnoxeHWA. Hy»kaa B xopowem wmetanne Bopocha
K 3TOMYy NEPUOAY B O6LUerocyaapcTBeHHyo NpoBnemy, 4To o BCeit
NONHOTOK BLINO 3aCBUAETENLCTBOBAHO aHrnuickum kKoponem AKo-
Bom I B nateHve, BolaaHHoMm B 1617 roay Bunermy 3nmmory. B
HaweM rocyaapcTBe AHFIMM, UpnaHaMu ¥ AOMUHWOHAX, — FOBOPUT-
CA B 3TOM AOKYMEHTe, — eCTb BenuKaR NOCTOAHHAA NoTpeBHOCTL B
cTanu AnA M3roTOBJEHWA AOCMNEXOB KM OPYAMWW. . ., @ Tak>e ANA u3-
roTOBNEHUA WHCTPYMEHTOB NJIOTHUKOB, KaMEHLWWKOB U APYTUX
pemecen, KOTOpble BCogy yNOTPeONAIOTCA B HAlLMX AOMWHMOHEX. . .
CranM nNpoOM3BOGUTCA B HawWMX AOMWHMOHAX CNULIKOM Mano no
CPaBHEHUID C TOW MAaccoil, KOTOpaA exxerofHo TpebyeTcA. 3HaA, YTo
Haln A[oporve nNoAAaHHble BbIHYXAEBHLI ANA  BblLUEYNOMAHYTBIX
HYXA NOKyNaTb CTane WU3-3a MOPA, Mbl XOTUM, 4TOGbI CTanb NPous-
BOAMNAcL BHYTPW Hawero KoponescTsa. . ."".

Benbruiickue Y aHrnMckue macTepa NPEANOXWIM NpoOuUEce,
NpAMO NPOTUBOMNONOXHLIN hPULIEBAHUIO, — He 0Be3yrnepoxuBsaTh
YYI'yH, @ HayrnepoxueaTte KpuuHoe »eneso. o nioruke Bewe 3ToT
crnocob Gein oBpeyeH Ha Heyaady, NOCKONLKY ABNANCA WAroM Ha3ag.
Beab oH TpeGosan 0TKa3aTbCA OT BLICOKWX AOMEH, BbINMABIARBLUMX
YYryH, ¥ BO3BpPaTUTBCA K MasfoNpOv3BOAWTENbHbIM KPUYHLIM rOp-
Ham. OaHaKO MCTOPWA 3HAeT HemMano NapaAOKCOB, KOrAa crapas u,
Kasanocs Obl, YyXe W3KuBLWAA Ce6A TEXHONOrUA BO3PONAANAch,
NpaBaa, y»e Ha COBEPLIEHHO WHOW, MPOTrPEeCcCUBHON OCHOBE,N 3TO
noavac NOAHWMANO MPOMbILUAEHHOCTL HA HOBYIO KaueCTBEHHYIO
CTYNEHb, :

MpaBaa, Ha 3TOT pa3 KayecTBEHHOMW CTyneHW He nonyyunock. U
Genbruiickue, U aHrnuicKue MeTannypru He cymenu NepeccmbICnnTb
BEKOBOI OMbIT BOCTOYHBIX MacTepoB. [103TOMY W moTepnenu Heyaa-
uy. Crnocof ynpodYHeHMA >KenesHbiX WU3Zenuil LemeHTauueid B NpPUH-
umne 6bin He HOB. Elle BOCTOYHbIE MacTepa, BLIKOBaB W3 »Kenesa
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Meuy, HOXW, TONOPbI, HAKOHEYHUKY CTPEN M KONWA, KNanu ux B xe-
ne3Hble AWWKKW, HAaNOMNHEHHbIE YrofibHeiM Nopowkom. Awmnin nnot-
HO 3aKpblBanu Kpsilwxamu 1 Ha 10—12 yacos ctasunu B neys. MNocne
TAKOW onepauuM U3AeNVA CTaHOBUNUCE O4YEHL KPEMKUMW.

HerpyaHo noHATk, 4TO Npoucxoavno B Auwukax. Mo aefictBrem
. TENna yrnepoA NpoRMKan B Hapy)XHble C/OW »Kenesa U COBAUHANCA ¢
HuM. Takum 06pa3zom, Ha NOBEPXHOCTH XKene3Horo nsgenvA obpazo-
BbLIBanacbh CTaNbHaA ‘‘Kopouka’, Yem Gonslue BpemeHM AWMKKU HAXO-
AUMKUCHL B Neuy, Tem Ha BOombluylo TiyOUHY NPOHUKEN YTrNepoa B ke-
ne3o, Tem TONWE CTaHOBWNacs ’‘Kopovka’’, LlemeHTauuio WWpoOKo
NPYMEHANA MPU U3rOTOBNEHUN PEXKYLLKWX U PYBALIMX MHCTDYMEHTOB.

Benbruitckve U aHrnuiickve MeTannypry NpeanoXunu UuemeHTH-
poBaThk He roToBble U3RAENWA, 3 TONBKO YTO BhINAABNEHHOE KpUYHOE
weneso, Kpuuy yknagbisanu B 60nbLIoI Kene3HeI AWK, 3acbinany
TOMMeHbIM Yriem u npu Temnepatype 8 1000 rpagycos nporpesany
{tomunu) B TeueHue, . . Heaenu. Kpome Toro, no nprMmMepy ApeBHUX
MacTepoB, B metann 6pocany pasnuuHbie “‘cneuun’’ — 06pe3Kkn KoxH,
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KPOBAHYIO COAb, YrieKucnelii 6apuit 1 Tomy nogo6Hoe, Bee 3T Be-
uiecTea coaepxxany B cebe nerupyoisme anemedTol. B pesynprarte
yrnepoa peiAcTBATENLHO ‘‘NPOHU3LIBaN’’ MeTans Hackeoss U B
AMKE OKa3bIBaNCA CNUTOK Xopouweit Kpenkow cranu. Ho MoxHO
npeacTaBUTL cebe, CKONMbKO TONAKBA YXOAMNO Ha 3Ty onepauuio! Ua-
rOTOBNEHHLIA M3 TAKOM CTanu UHCTPYMEHT He HY»XAaNcA B 4acTOM 3a-
TOUKE ¥ HOBOM HayrnepoKUBaHUM, KaK 3TO NPOUCXOAMNO NPKU ORHOM
NOBEPXHOCTHON! UeMeHTaUuK, rae cTaNbHOI cnoi GbICTPO cTauMBancA
B paborTe,

OaHaKo npeanoXeHHbIA CNOCOB LEMEHTAUMKM UMen U cepbeaHble
HeaoCTaTKU, FNaBHbLIM U3 KOTOPbIX BblN0 HepaBHOMEPHOE Hayrnepo-
*unBaHue metanna. CKasanoch TO XKe camoe OTCYTCTBUE CPeACTB KOH-
TPONA U He3HaHWe OCHOBHbLIX NPOUECCOB, NPOUMCXOAALLUX B METanne,
C KOTOPbLIM CTONKHYNUCL elle NpuY (ppUlLeBaHMK yyryHa. LlemeHTHaA
CTanb 3a4acTyl0 OKa3biBanack TO CNVILUKOM TBEPAOI CHapYXu 1 MAr-
KOl BHYTPH, TO, HAO60POT, MArKOW CBEPXY U TBEpAOW B cepeaunHe., A
M3 TaKOW cTanu yxe Henb3A 6LINO cAenars XOPOoWWi UHCTPYMEHT.
Kpome Toro, uemeHTHaA cranb He rogvnach ANA NUTLA: CIWMILKOM
BA3KaA, OHa NNOXO 3aMofHANa nuTeiiHbie dopmbl. MoaTomy MeTan-
Nnypru v MalWMHOCTPOUTENU, BbIHYXAEGHHbIE MOMbL30BATLCA 3TOW
CTanblo, He NepecTaBanu >anoBaThCA Ha ee HU3KME MexaHudecKue
CBOICTEA.

lMonoxkerHve He MeHANOCLE A0 Tex nop, noka B 1735 rogy wed-
thunackuid yacosoi MacTep BeHpgxamud TeHTcmad He npuayman,
KaK YNyYWnTh UEMEHTHYIO cTafb. 3aHATLCA BINOTHYIO MeTanypri-
el eMy Npuwwnocs, Nocne TOro, Kak oH yBeauncA, YTO TOHKUE 4aco-
Bble NPY>KKUHbi, U3rOTOBNEHHbIE M3 LEeMEeHTHOI cTany, HUKYy4a He ro-
aarcA. [locne NATURETHUX 3KCMNEPUMEHTOB YacoOBLUIMK caenan To, A0
4ero 6onee cTa NeT He MOrNM AOAYMAaTLCA CMEeUNaNUCTbI-MeTaNNYPri.
Ou 3aHOBO NepennaBuy cTanb B FePMETUMYECKU 3aKyNOpeHHOM Tirne,
A06aBuN TyAa Yronb U TONMYEHOE CTEKAIO, KOTOPOE Urpano 34eck poslb
cobupatenna BpegHbIX NpuMeced, TO ecTb WNaKoobpazosaTend. Cam
TOro He Beaan, FeHTCMaH caenan NPocTyio Betb: Pacnnasve y nepe-
MeLaB LeMEHTHYIO CTanb, OH PaBHOMEPHO pacnpegenun B Helt yrne-
poa, 8 3T0 cpasy ynywuvno cCBOWCTBA MeTajina. JKCNepumMeHTUpYA
Aanvwe, MeHTcmad y6eamnca, YTo BBOAA B pacnnae Kycouku rpagu-
Ta, YyryHa Unu 3kenesa, MOXHO NOAY4YUTb CTaNk PasHOIl TBEPAOCTH.
Ham cerogHA 3t0 BnonHe NOHATHO: ene3o Kak 6wl “pa3basnaer”
cTanb, CHWKaeT obLKUiA NPOLEHT YrNepoaa — MeTans Aenaerca MArye;
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4yryH, Hao60poT, YBeNnYUBaeT KONWYECTBO yrrnepoaa — cTanb CTa-
HoBuTCR TBepxe. Ho Begb MeHTCMaH-TO M NOHATUA He Umen O MeTan-
noeegeHnn (TaKoil HayKW TOraa MPOCTO ewle He CYLLecTBOBAano) .
Kak v ero npealwecTBeHHUKN, OH PYKOBOACTBOBANCA-BCE TEM XKe Me-
ToAOM Mpob 1 oMok,

Bnpouem uHoraa {oveHn peako!l) npobul PoOXAanu OTKPbITUA.
Tak 6610 1 Ha 3T10T pas. YacoBwwmk U3 Weddunaa onbITHEIM NyTEM
OTKPbIN BO3MOXKHOCTL MONYYaThL METann ¢ 3apaHee 3anaHHLIMU MeXa-
HWMECKUMUW CBOMCTBAMY B 33aBUCUMOCTW OT Ha3HA4YeHUA TeX U3nenuit,

. KOTOpble cOOUpanuch WU3roToBnNATbL. 3TO Gbina GonbwaA nobeaa Me-
Tannypruuv.

Ho lenrcman nowen ewe aanblue. OH 3apan ecTecTBeHHLIA Bon-
poc: Tak nu y> 06a3aTensHO CHavyana UeMeHTUPOBATL XKeneso,-a 3a-
Tem pacnnaenATb ero U perynuposaTb TBEPAOCTh, BBOAR COOTBETCT-
Bytoune aobasku? He npowe nu pacnnasutb B Tenne MPAMO KpPHUY-
HO®@ Xenes3o v NOToM, A06aBNAA YyryH, NONyYaTe HYXKHYI TBEPACCTL?
leHTCcMaH, KaK M HUKTO B TO BPEMA, He NMoA03peBan, YTo fnpeasaraer
perynupoBaTe KONWYECTBO YrNepoAa, KOTOpOoe U OnpedeNiAeT Mexa-
Huyeckve ¢BoMcTBa cranu. Od npocro nonpo6oBan, U y Hero cpasy
BCE NONMVYMNOCh. Y AUBUTENLHO BEBYYUI GbIN YenoBeK: Gpen owWynsio,
abCONIOTHO He 3HaA CYTWU NPOUCXOAALUX B METanne npoueccos, U
KaXkAblA pa3 Haxoaun eAUHCTBEHHO NPaBUIIbHOE PelleHue.

Ho noaeonbTe, cnpocuTe Bbl, a Yem, cobeTBeHHO, cnoco6 IeHTema-
Ha OTAWYaeTCA OT hpuwuesaHvA? U TyT, 1 Tam NepennasBnAETCA yxe
nonyyeHHLi MeTans, TONbKO B OJHOM Cny4yae OT Hero OTHUMAeTcA
yrnepoa, a B apyrom, HaoBoport, BBoautcA. Bonee Toro, Begb ¥ noc-
ne hpnwesaHna oBpasyIoLEeCA Keneso NPUXoAUNOCh NOYTY TaK xe
HayrnepoxwueaTb. [MoyemMy >xe A0 3TOro He Aoaymanuce JNNUOT K
apyrue? OTeera Ha 3TOT Bonpoc HeT. BepHee, ecTb CTEPEOTUINHLIIA OT-
BET, KOTOPbIA UCTOPUA TEXHUKU HEORQHOKPATHO AaeT Ha NoaobHble
BONPOCKLI: WHepuuA MbituneHuA. AR no ctonam crapbiX macTepos,”
ANNMOT Y ero cOPaTHUKKU HE CMOrny MNepewarHyTb Yepes nopor npu-
Bbl4HBIX MPEACTaBNEHWA U He pachaasunu MeTann nocle ueMeHTH-
pOBaHMA. ITa XKe WHEPUUR MbILLNEHWA He No3Bonuna MeTannypram
B TeyeHue Bonee cTa NeT UcnpaBuTs ownbKyY AnnuoTa. TonbKo eHT-
CMaH, 4YacOBLMK Aanekuii ot MeTannypruu u cBOGOAHBIA OT Tpaau-
UM, cymen BoidiTW Ha NPaBUMbHLIA NYThb.

3710 NpoucxoanT cnnowb Y PAAOM U B HaluW AHu. N1LLb YenoBek
€O CcBOGOAHLIM PAacKOBaHHLIM MbILUNEHUEM MOXET u306pectn 4To-
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TO HOBOE, OpuruHansHoe. HeAapom HEKOTOpble 3anaaHsle (hVPMEI
BepyT ceitvac K cebe Ha pabGoTy cneunanucToB COBCEM U3 APYyrux 06-
nacveil. M, npeactaBbTe, HePEAKO 3TO NPUMBOAMT K KPYMHbLIM OTKPbI-
TUAM. .

Ho BepHemca k [MeHTcmsHy. CBOM ONbITLI OH aepskan B TLLATENL-
HOoM cekpete. OfHAKO CNYXW O TOM, YTO 4acoBILMK HU306pen KaKyio-
TO HeoBLIKHOBEHHYIO CTalb, KOTOPaA W KYETCA OTNMYHO, W OTNIMBa-
eTcA BenukonenHo, pacnpoctpaHunuce no scemy lWeddwvnay. MHo-
EeCTBO /IGONLITHLIX TOAMUAOCH Y NMTOTHO 32KPbITbIX BOPOT MacTep-
" CKO#, HO HeNPUBETNUBLIA XO3AKH BCeX rHan Npodeb. W BOT OpHaXabI
B ABepY noctyuan Huwumii, Hy KoMy U3 yeaxaiouimx ceba moaei xo-
yeTcA NpochbITe ckpAroin? CkpenA cepaue, eHTcmad BNycTUN HY-
LWero B MacTepcKylo, a cam rnowen K BUCEBLUEMY Ha rBO3LUKE CHOP-
TYKy 3a Mmegakamun. Ho. . . kak pa3s B 310 BpemA B Turne ‘nocnesana’’
ouYepegHan nopuuA ctany, u MeHTcmaH 3a6bin 060 Bcem. OnoMHuUncCA
OH TOMbLKO MOA Beuep, KOraa OBHAPYKUM, YTO HUWKUA cuauT B yron-
Ke W BHUMaTenbHO HabnioaaeT 3a BCEMU ero AeicTBUAMM.

— Kak! Tes1 ewe 3gecw? Ha, nonyuu u nposanveaii!

Korpa MNeHTcmaH oBepHyncA, NPOTArMBaA MeAAKW, HULLero 1 cneg
NpoCThIfA,
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370 6biN OAMH U3 MEPBbLIX 3APErMCTPUPOBAHHBLIX Cly4aes nNpo-
MBLILNEHHOrO LWNUOHaXa, W60 NoA NOXMOTLAMM HULLLENO CKPbIBancA
wedthunackuii xxeneaosasonymk Camyans YopkHep.

Bekope Benen 3a Tem [eHTCmaH OKoHuaTensHO Gpocun vacosoe
pemecno ¥ B 1740 rogy nocrpown nepsbiii B MUpe cTanenuTeiHsIi
3aBOJ, rAe M3roTOBJAN BCEBO3MOXHbIE CTaNbHbIE U3AENUA U UHCTPY-
MEHTbI, OTNUYaIUeca ocobol npoyHocTLio. [pasaa, KPYNHbIX U3-

_Aenuii T'eHTCMaH aenaTh He MOT: ero TWr AW AaBaiu OYeHb HeborbLIOe
KONUYECTBO CTanu, KOTOPOI'o Ha KPyNHble U3AenuA NPOCTO He XBaTwu-
no 6b1. Ho BeAb MOXKHO GbINIO CAENATh OYeHb NPOCTO: BLIAUTL B (HOpP-
MY ANA OTNMBKY KPYMHOrO U3AeNMA COREPKUMOE HECKOMbIKUX THr-
neit. YBseul, A0 3TOro NpeAnpuMMUYYBLIA 3IKCNepUMEHTATOp He AOAY-
Mmanca. OTo caenanu cneumanucTel dvpmbl Kpynna, kotopas sHauv-
TensHo nosgHee Kynuna nateHT eHTcMaHa.

Pa6otbl wedhunackoro yacoBuwvKa NOKa3asnum, YTO cTanb MOXeT
TaK Xe XOpPOowWo 3afofHATL NuTeiiHy ¢opMy, KakK W uyiryH, 3T0
OTKPbLIBanNo nepes MallMHOCTPOWUTENAMY OFPOMHble BO3MOMHOCTU.
Leno Beino 3a MansIM: He xBatano ctanu. NoTpeBHOCTU pasBuBalo-
werocA obwecTea aganeko onepexanu CKPOMHble BO3MOXHOCTU
TorgalHell Metannyprum. Mo3ToMy u3 cTanuM U3roTOBNANMW TONLKO
CaMb)e OTBETCTBEHHLIE AETanu CTaHKOB, MalyH, COOPYXEHUI,

A 13 4ero e fgenany HeorBeTcTBeHHbie AeTann? CHavana wv3. . . ge-
peea. MaTepvana; nsnaBHa M3BecTHOrO W NPpeKpacHO ocBoeHHoro. U3
fepeea WU3roTOBMAMM CTaHWMHbLI MHOFMX CTAaHKOB (Hanpumep, TKau-
KUX)} , CTPOMTENbHLIE COOPYXEHWA, PENbChbI, MOCTLI Y T.M. OueBnaHO,
4TO ecAn NoAOCGHLIe AEBPEBAHHbLIE U3AEnNUA elle TOAUNMCL B NepBbii
epUOA Pa3BUTUA TEXHUKMK, TO B panbHeituem OHU TONRLKO TOPMO3i-
N ee NPOrpecc, NOCKONLKY 6b1NK HENPOYHBI, TPOMO3AKHW, @ FMaBHOE,
He Mo3BONARNM CO3AaBaTh HOBLIE, PALMOHANbHLIE OPMbI M3AENWH.
Jeno B ToMm, 4TO AepeBo ropasno Gosnee 'KOHCEPBaTUBHEIN MaTepuan,
uem merann. BoamoxkHOCTWM AenaTe W3 AEPeBa pasilivHble U3AENUA
CroxxHol thopMb! BeCbMa OrpaHudeHbl. BenomHute o6bIKHOBEHHBIN
BOAONPOBOAHLIV TPOWHUK C KPAaHOM, KOTOPbIA flerko oTNvBaeTcA U3
noboro metanna, M NoNpaByitTe NpeacTasnTh, KaKUX TPYAOB CTOUNO
6b1 M3roToBUTL 3Ty AeTanb U3 gepesa. A Beflb TexHuKe TpeBoBanuvce
ropasao 6onee cNO)KHble AeTanu.

CHavana aepeBO NbITanucb 3aMeHUTb YyryHom. Ho oano aeno or-
nuBeate npocTeiiline NylledHble AApPa W COBCeM APYroe — CIOHble
nsgenuA. UTobbl AeTanu M3 XPYNKOro YyryHa He paspywanvch fog
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'“’n*APeBos e~

YEPEMAHOBbIXZ,

T W L e e

Harpyaxoﬁ, MX MU3FOTaBAMBaANU O4eHb MAacCUBHLIMMW, FPOMO3AKUMMY,
HeyROOHbIMU. Kak n B cnydYae ¢ AepeBOM, 3TO OrpaHuynsano u3ob-
pPeTaTenkCKYK MbiCNs, He MO3BONANO NPUAYMbIBATL ANA HOBbIX
uaaenuii Havbonee NOAXOAAWME M KOMMNaKTHbIe ¢hopMbl. U Tem He
MeHee YYryH nNpuxXoaunock MPUMeHATL. [lepBble meTannmMyeckue
penbcei, NPONOXKEHHLIE B3ameH fepeBAHHbIX B 1767 roay mexay
KOMAMU U ROMEHHBLIMM Medamyu aHrnuiickoro ropopa Koabpykaens,
6binn oTNNTLI U3 YyryHa, Mo 3Tum penbcam NOLIAAN Be3NU TENEeKKH
¢ pyaoit. B Poccum otel v cbiH YeperiaHoBbl, MOCTPOME NepBhiit B
MUpe NapoBo3, TakXe MyCTUM ero No 4yryHHelM penscam. B 1779
roay B Axrnuu vepes peky CeBepH Gbinl NepeKUHYT NepBbli B MUpe
METanNYecKuil MOCT, COCTABNEHHbIA U3 YYrYHHbIX dhepm.

W BCe ke He YyryH, a UMeHHO cTalb Bce Gonee CTaHOBUNACL Bedy-
WM™ MaTepUanoM MNPOMBILLNEHHOCTU, B OrpoOmHbIX KONuuecTBax
TpeboBanacb OHa ANIA CO3BaHUA COBEPLUEHHLIX CTAHKOB, MaLLWH,
mexaHvamor, npubopor, getanedi. [oa oF roga so3pacTaBwivi
ABUUNT CTanu CylLecTBeHHbIM 06pasom caepXuBan TexHyecKuit
niporpecc. poGnema NnonyyeHUA cranu U3 yyryHa BLIABMHYNACL KaK
FNaBHaR B PasBUTUM He TONLKO MeTannypru, HO 1 Bceil uMBuUnu3a-
U1K B Lenom,
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B 1780 rosy aBoe KoaBpyKaensckux pabounx Tomac n JOpax
KpaHeaxy BeIABMHYNW WMAE0 CO30aHMA HOBOW rieuu ANA feperniasxku
YyryHa B ctans. [1pumepHo B To e BpemA c roAaobHsIM Npeanoxe-
HUeM BbICTYMNT MacTep KappoHcKux 3aBogos B llloTnanauu lMerp
OHLEH. [nA Toro uTtobBsl YCKOPUTs npougcc 06e3yrnepoXUBaHuA
yyryHa v cgenath ero 6onee paBHOMeEpPHbIM, OpaTbA KpaHeaiku nepe-
KOHCTPYVMPOBanW hpuiueBansHbIA FOPH, NpUAYMas OpuUrvHanbHoe
YCTPOMCTBO — NEPeropoAKy, AeNALLYIO FOPH Ha ABe YacTu. JTa nepe-
ropoAKa Ha3blBaeTCA MNamMeHHbIM NOpOromM. B ogHy nonoBuHy ropHa
3arpy»)<any 4yryH, a B0 BTOPYI0 — Yrorb, KOTOPbIA 3aTemM Nogxurani,
MnamA He kacanock Y4yryHa, nexxaBLIErQ Ha CBOEA NoNoBUHE B cheyn-
anbHOM yrnyGneduyu — BaHHe. 3TO BbIrNALENO NPUMEPHO TaK, KakK
eciv Bb! NbITaNUCh HarpeTb KacTpHoo C BOAOW, CTABA ee He Ha KOH-
thopKY C ra3om, a pAOM.

Opaxako GpateA KpaHeaxu npumeHunu B CBOEW Neun oauH “'to-
Kyc”': Haa 8aHHOW Bbin BO3BeAEH KUPMNUYHLIA CBOA CAOYKHOIro Kyno-
nooBpazHoro oyepTaHmA. "opAYME rasbl U3 TOMOYHOFO NPOCTPAHCTBA
yAapAnuck B 3TOT CBOA, W TENJO OTPaXkanocCh BHW3, pacnnasnAf
4yryHd. dopma kynona 6nina nogo6padHa TaKoi, 4ToObl TEeNo paBHo-
MEPHO pacnpefeniRnock Hap BaHHOW. A ANA 3arpy3ku YyryHa v Bbl-
nycKa roToBoW CTanu B CTeHe FOpHa OwiNO NpoaenaHo cneuwansHoe
OKHO. W ewe OAHO HOBLLECTBO NpPWMEHKNM u3obpeTaTenn — AHO
BaHHe! (MHaYe roBOpPH, MOA Meuyd) OXNaaanocs BOAOW, UMPKYNW-
poBagLueil No cneuuansbHbiM KananaMm B KUPMU4HOKA Knagke.

HoByio neus HazBany NYANMHIrOBOW — OT aHTrNWACKOro rnarona
to pudd, uTo o3HavaeT “nepemelwmBaTh’’. ATO MOTOMY, YTO HYryH
8 BaHHE HeoBXOAUMO ObiNQ HenpepbiBHO NepemMelinBath — TOMbBKO
TOrAa yrnepoA Bbiropan paBHOMepHO no BceMy obbemy. lMepeme-
IW1BaTh NPUXOAMINOCE BPYUHYIO C NOMOWbIO 0coBoro KplovKoob-
pasHOro wecta, NoNlyYyuBLuero HasBaHue KMowky. NyanvHroswmk,
CTOA Y OTKPLITON g4y, U3 KOTOPOIA B NULLO eMy 61N cTPaLUHLIN xap,
yacamu OpyROBan TAXeNeHHOW KAIWKOW. [InA oKucneHwuA 4yryua
B nynnwuroaoﬁ neyn MCNoOfL3OBANU He TOSILKO KUCHOPOA BO3AYXa,
HO U XKMAKWIA LiNaK, 06pa3oBeIBaBLUKIACA B Mpouecce NnaBku (Beie-
CTBa,HaXOAWBLUMECA B LINAKe,04eHb MHTEHCUBHO OTHUMANY yrnepoa) .
Mo3ToMy nepemelumBaTh YyTyH Hago Gbl10 OYEHSs TLATENbHO, Y4TObLI
BCA Macca ero BCTYNWMa BO B3aumofgeicTeve cO wnakom. Mexay
TEM, N0 MepPe HaKOMNEHWA LNaKa CMECh HayuHana rycrteTh, CTaHo-
BWUTBCA TecToo6pasHoit, lMonpobyiTe nNoXKOK nomewate rycroe
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TECTO, U Bbl NONyYMTE OYeHb OTAANIEHHOe NpeacTaBneHue 0 TOM, Ka-
KOe ycunue NpUXOAMNOCH 33aTPauynBaTh NYANUHIOBWUKY ANA Bbinon-
HeHuA 3Tol onepauuun. A BeAb B neyu Haxoaunocs 250—300, uHoraa
v 500 KunorpammoB meTanna.

Kak 3to Hepeako 6biBaer B KanuTanucTUYECKOM Mupe, Tomac u
Doxopax KpaHeau, noTtpatuBluMe CBbille ABafLaTU NeT Ha co3aa-
HWe NyANUHrOBOWN newu, ymepnu B GessecTHoCTU. A MHUMaA cnasa
NepBOOTKPLIBaTENA AocTanace 3aBoguuky [eHpu Kopry. 3a Hum
othuumanbHo Bbina NpU3HaHa NpPUBWANErvA Ha “'0co6eHHLI cnocob
NpWroToBNATL, CBapvBaTh M 06aeNbIBaThL.pa3HbLIe COpTa xenesa v 0b-
paBaTbiBaTb UX NOCPEACTBOM MALUMH U, KPOME TOro, Ha Nevb U Apy-
rve ycTpoWCTBa, K TOMY e npucnocobnedHsie”. B despane 1784
roaa KopTy 6binia BeigaHa BTOpaA NPUBMAEIMA — Ha "BbiTArMBaHWe
B JIMCTbI, CBAPKY W BbIAEIKY XKEne3a U CTany B NONoCkl, NNacTUHbI,
fPYyTeA ¥ WHbIM 00pa3om, Nyywero KavyecTBa, B SONbLUMX KONuue-
cTBax, NocpeacTBOM BoOnee ycnewHoro npucnocobneHuA orHa U
MawuH M ¢ nonyyeHnem Gonblwero konuyecTBa meTanna, Yem noc-
.PeACTBOM Kakoro-nubo u3 cnocoboB, KO TOro BpemeHwn ObIBWLIMX B
ynotpebnernn’’,

MpaBaa, Kopty He nosesno. [1nA HanaxuBaHWA BbINyCKa nyp.nMH-
roBOro »ene3a oH 3aHAN AeHbrY Y KasHavyeA BOEHHOrO MUHUCTEpCTBa.
B 1789 roay KasHaieit BHesanHo ymep. Y Toryac KasHa Hanoxuna
PYKY Ha MMYLWECTBO MOKOWHOro, Tak KakK Obi/lo MOAO3REHNE, YTO OH
pacTpatun KaseHHble aeHbru. Ot Kopra notpebosanu HemegneHHO
BepHyTb ccyay. Bce ero umyllectso Gwino NpoAaHo ¢ MONOTKA Y
Aaxe nNaveHT KOHMWUCKOBaH. 3TO NO3BONMMO MeETajnypram BCero
mMupa BecnpenATCTBEHHO COBEPLUEHCTBOBATL NYAIMHIOBaHKe.

HecmoTpAa Ha pAg HeAOCTaTKOB HOBOIO criocofa Nonyy4yeHnA cranu,
" eMY CY>KAEHO BbIN10 CbIrpaTh UCKNKYUTENLHYIO POSib B MUPOBOW TeX-
HuKe. Ellle [OCTAaTOYHO MPUMUTUBHAA Y KpaiiHe HecOBepLUeHHaA
NyARNMHroBaA Meyb TeM He mMeHee Hecna B cefe Bce 3a4aTKu coBpe-
MEHHBIX METaNNypPruyvecKunx arperatos — B HeW MeTann XMMuNecKm
B3a¥MOAEUCTBOBANA U CO LWINAaKamM, 1 C OrHeynopHbLIMKU MaTepuanamu,
KOTOPbIMN 06NMLIOBLIBAIOTCA CTEHKW. Bce nocneaylowme KOHCTPYK-
UMy cTanennaBuibHBIX Medyeil BNNOTe 4O HawMX AHel paboTtaloT no
aTomy Npusuuny. He roBopA y»xe 0 TOM, YT0 NYANUHrOBaHWe NO3BO-
nuno nony4arb GonbLIOE KONKYECTRO MeTanna ANA pa3BuBaloLleroca
MalUMHOCTPOEHUA, Cama NMyANWHIroBas CTanb ABWUNACh, ECIY MOXKHO
TaK Bblpa3svuTbCA, OCHOBOW UeNoro pAda yCOBEepPLUEHCTBOBaHUIA U HO-
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BOBBEAEHWIA KaK B METaNayprum, Tak ¥ 8 MawmuHocTpoeHm, Npexae
BCEro OrpoMHYI0 Ponb MYAMUHIOBbLIA MeTann Chirpan B KOHCTPYK-
UMK NepBbIX NApoBbIX MawwuH. Mbl yXXe YNomuHanu, 4ro KpuuHoe
»Kene3o He roauNoch ANA M3roTOBNREHWA MapoBLIX KOTNOB, paboTas-
LUNX NPY BbICOKUX AaBneHnAX. KOTnbl U3 NyanvMHroBoit crany Takue
A3BNEHUR BhIAEPKUBaNM, 1 Naposbie MaluvHbl obpenn 6yayuwee.

C 3TOro mMomeHTa UMBMNIM3aUVA BCTynuAa B 3NoXy napa,s 3noxy
nNpomsiuneHHoro nepesopota. MNapoBaA mawvHa gana BO3MOXKHOCTb
YyenoBeKy W3roTOBWUTH HOBLIE MPOW3BOAUTENLHBLIE CTAHKY M MeXa-
HW3MbI, NOCTpoUTL Gonee rnyb6oKKne WaxTbl, CO3AaTh NAPOXOAbLI, Na-
pPoOBO3bl M ‘‘CaMOABMXKYLLME TENEKKM'', KaK cHavyana HasbiBanu. nep-
Bble aBTOMOBMAN Ha naposoii TAre. OrpomMHyIo ponb NapoBaA Maluu-
Ha cbirpana U B pasBUTUY METARNypruy, oCoBeHHO JOMEHHOro npo-
uecca, FAe OHa BbI3Bana NoOAnuHHYyio, pesontoumio, Ho 06 3tom Mel
MoroBOpUM 4yTb nosaHee. A celyac OTMETMM OAHY OCOBEHHOCTb,
CTaBWYIO onpeaenAloLer B )enesoaenarenbHOM NPOU3IBOACTBE.

Havano npowmbiwneHHOro népesopoTa, O3HaMeHOBaHHoe WM306-
peTeHWeM NApOBOrO ABUraTens M NYANWHrOBaHWA, ABWUNOCL pybe-
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KHbIM 3Tanom W anA merannypruv. OTHbIHE NPAMOe BOCCTZHOBRE-
Hue Kenesa ua pyasi 661510 Haponro 3abnITo. B meTannypruv BRacTHo
Y KpenuncA BeICOKONPOW3BOAUTENbHLIN ABOHHON Nepeaen: us pyabl —
YYFYH, U3 4yryHa — »kene3o. C 3T0ro MomeHTa meTannyprua Havana
6bICTPO 06peTaTh Te camble, NPUBLIYHbIE HaM (BOPMbI, KOTOpPble Ha-
3bIBAIOT TEMNePb KNacCUYeCKNMU.

METANN MEHAET ¢OPMY

. . . Crenka, npurubancs, Bbilwen U3 3eMAAHKW, BLIPLITON Ha CKNOHe
ropni. Kpaewek conHua BeICYHYIICA U3 pacnaaKa Mexay AByMA Bep-
wwuHamu. Jlaneko BHWU3Y packuHynack pexa Benana, oxalimnenHar
3anuBHbIMU nyramu.-Boratefiuar, GnarogatHar 3emnA. Ho yxe He
pacKuAbIBaeT 3Aech {OPThl BOMbHLIA Galkup, He ObeT 38epA, He TA-
HeT ceTAMU puiBy. B 1752 roay ABa cumBUPCKMX NPOMBILLNEHANKE —
Wean Bopucos ceiH TBepabiwes ga MBaH CemeHOB CblH MACHUKOB,
noanous BaliKWPCKOro crapwuHy, npuobGpeny 300 ThicAY 4eCATHUH
"necos, rop u pek’’ 3a 300 pybneth accurHaumamu, A cnycra 10 ner
Benyto nepepezana Ay60BaA MNOTuUHa v PAAOM 3afbiMvna nepsan
AOMHALA. :

Crenka 3a4epriHysn ropctb BOAbl M3 BPLITON B 3eMIII0 KajyLUKY,
NNecHyN B NMUO 1 3aTOPONUACA BHU3 NO Y3KOIA TPONVHKe, NepeKnn-
KaAcb Ha X0Ay C Apyrumu paboTHeimu. C HaTyroi pacnaxHyn noxo-
cUBLUYHOCA, 3abyxXiuylo ABepb BONOYUNLHONM M3bbl, 1 B HO3ApK yAa-
pyUN NpUBLIMHLINA TAXeNwW 3anax. [Mocpeau w36l 3arapaxkusaria u
6e3 TOoro KpPOXOTHOE OKOHUE BPbITaA B 3eMNAHON NOn OrpomHan
4YyryHHas n0oCKa, B KOTOpPOX NpoBuTo GbiIo MHOXECTBO OTBEPCTUA —
OT KPYRHOro (Kyfak BNneseT) A0 COBCEM KpOXOTHOro, He Tonuie
wBelHOR urasl. 3a AOCKOM ¢ 3aKOMYEHHOro NOTOMNKa CBewusanmch
ABe BepeBKY c AepeBAHHLIM cuaeHbeM — Kauenu. MoApyuHLIA yxe
KONOLUMICA B Yriy y ropHa, opyAoBan CKpUnNyvyumu mexamu. Ton-
CTble, 330CTPEHHbIE C OAHOIO KOHLA >efe3Hbie BPYCKU MegneHHo
Hanusanuch BMUIHEBbLIM LBeToM. CTenka HaTAHYN pPYKaBMUbl, B3AN
ARVIHHGIE TAXENbIE KIlewwy, cen Ha Kayenu.

Ox, Henerok TpyA Bonouyunsiiukal C Toi CTOPOHB!I A0CKK NoOAPYY-
Hblli NpoCOBLIBaEeT B camoe GoMbluOe OTBEPCTME 3a0CTPEHHbLIN KOHEL,
6pycika. BonouunbmnK 3akvmaeT ero Krewamu, ynmpaercAa Horamu
B ROCKY, OTbe3xaeT Hasaa Ha Kauenax. Co CKpWUNom TRHETCA mMeTann
Yepes OTBEPCTME, APOXMT TONCTAA 4YYryHHaA AOCKA, APOXKAT XUMbI
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noa KoneHAmY. 3aremM Kauenu BO3BPALLaIOTCA B NpexkHee NONOXKeHue,
6pycoK NepexBaThbIBAeTCA KNeuamu W chnefyiowan ero 4acTb Npoxo-
AWT uYepes "ywKko*’. CraBlmil ToHbLUE U ANiHHEe BPYCOK CHOBa Har-
pesatoT U NPOTATUBAIOT Yepe3 OTBEPCTHe MeHbLIEro AnameTpa. U Tak
pas 3a pasoMm, NOKa Ha NON KOALUAMM He NAXKET NPOBONOKA.

ConHue nepesanuno 3a ropy, a Crenka Bce TAHyn 6pycok 3a
OpPYCKOM, C TPYAOM PacnpAMNAA TPACYLUWMECA OT YCTanocTy HOrw,
ene yaepxueaa Knewy B oHemeBWMX pykax. OTAOXHYTL 6bi, rnoT-
HYTb CBE)XXEro BO3AYyXa, A3 Henb3A: YNpasBnflowui yBuAMT — 3ano-
petr. OyepegHoli Gpycok RApOcyHYn B '‘yluKo'' pacKaneHHb KRB,
Crenka HanoXxun Knewy, ¢ ycunuem oTbexan Ha Kayenax. U sapyr
HOra ApPOTHYNA, COCKOMb3HYNa ¢ AoCKu. [bITaAChL yAepXaTe pPaBHO-
BECUe, BONOYNNLLUUK BbIPOHUN KNewu, B3MaxHyNn pyKamMu—-u Kadyenu
noHecny ero Bnepea, NPAMO Ha packaneHHoe OCTPOoe ano. . .

Tak TAHYfIN NpoBonoKyY B Benopeuke ABa Beka Hasag. Tak MHOMO
BEKOB NOAPAJ TAHYNU ee BO BCcem Mupe. W 3To cunTanock B TO BpemA
BecbMa NporpeccyeHoil TexHonorueir. Eue B IX—X Bekax Nposono-
Ka W3roTOBRAMACL OTKOBKOM Ha HaKoBanbHAX. Ho Takum crnioco6om
MHOrO NPOBONOKMW He caenaewb. [a U Kpyrnoi ee cyMtaTh MOXKHO
66110 NMWbL OTHOcUTENbHO. MO3TOMY KaK TONMLKO pbillapy cramu
3awmwaTeca B 6o Konbuyroit, NOABUNOCL ¢ BOnoveHe. OHO Nos-
BONANO BbipabarbiBaTe MHOrO NPOBOJIOKW Xopouuel, NpaBusibHOW
thopmbl.

Ecnu Bbl nonagere B Mys3eil, rae 4eMOHCTPUPYETCA CTapUHHOE BO-
opy»keHue, TO 06A3aTenbHO 06paTUTE BHUMaHUE Ha KONbYYIU K KONb-
yaTuie NaHumpv. MIX MOXHO CPaBHUTL TOMLKO C AYHLWIWMW HOBENUp-
HbiMM nagenuAamu, Komnbuyry COCTaBNANM U3 THICAY MaNeHbKUX xe-
RE3HbIX KOJMeY, Kaxaoe M3 KOTOphIX Hago 6bino npogeTs 8 cocea-
Hee 1 3aBapwuThb Ha cruée. [InA atoro 6u1nu M306peTeHbl CNeunanbHele
WHCTPYMEHTBI — MNOCKOry6uUbl, Kpyrnorybubl, OBENMPHbI AUHUET
u apyrue. Ewe Bonbwue TPyA W TepneHue Tpebosanuch Mpu K3ro-
TOBMEHWUM KOMbYaTLIX faHumpeit, [o3ToMy 1 cTOMNM OHU Ype3Bblyai-
HO aoporo. 3a OAMH TakKoh naHuupb kKoponb dununn IT 3annatun
HiopeHBeprckomy macTepy MHesepuio KonbmaHy 8€BATbH ThICAY ma-
pok. HeckonbKo fepeBeHb MOXHO 6bIR0 KyNUTb 3a 3TV AeHbI U,

OaHako py4HOe BONOYEHWEe AOBONBHO CKOPO 0OBHapyXWno cBou
HepocTaTkn. OHO 6bLINO ManNoONpoU3BOAUTENLHO, K TOMY e NMPOBO-
/oK@ 4acTo pRanacb, MGO BPYYHYIO TPYAHO AOCTUMHYTL HEoBXOAu-
MO paBHOMEPHOCTY B NMpoTAXKe. Tak uto NpyMeHeHUe BOARHOrO
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Muxann BacunbeBuy
Jlomonocos

1711 — 1765

buozpagpua Jlomonocoea crons e Heo-
bs14Ha8, cKons U Ouana3oH €20 Teopyec-
xoli dearensHocru. B 19 ner ¢ 6epezos
Genozo MOpA npuwen OH NEWKoOM 8
Mockey 3a 3HaHuAmu, e 28 — OH sce
ewle crydenr, 8 8 33 — ynen Poccuiickol
Axademuu HayK. i

Tpyono npedcragurb cebe u ¢ docraroyHold nonHoTol onpedenuTs
3HaveHue JlomMorocoea & ucropuu pycckod Hayku u Kynbtypel. Ezo
HEeOBbIKHOBEHHbIE CNOCOGHOCTU U yOUBUTEIsHAR IHYUKNONEOUIHOCTh
3HaHull nopawanu Gaxce coepemerituKoe. [TywxuH Haseail e2o “nepsoim
Hawum yrHugepcurerom”. B paborax S1oMOHOCO8a nonyyunu oceewerue
80NPOCHI, OTHOCRWUECA NOYTU KO §Cem OTPacAM COBPEMEHHO0 eMy
E€CTECTEO3HAHUA, 20pHO20 Oena U MeTanlypaud, gunonozuu, ucTopud,
nureparypsi. Oco6oe 3HayeHue umMeioT ezo pabors! no PuIuKe U XuMuu.
B vacrHocru, JloMoHoco8 060CHOGan 3aKOH COXPaHEHUR sewecrea u
O8UMEHUA. -

B 1742 200y flomorocoe Havan uccnedogaHun 6 061acTu MeTannyp-
2uu u 20pro20 dena. OH npogodun aHanussi coned, pyd u dpyaux no-
pod. Hanucauras um pabora “[lepesie OCHOBaHUA MeTanaypauu umu
PyOHbix 0en” AsUNach 3aMEYaTenLHbIM NOCOGUEM OnA MHOZUX NOKORe-
HUT pycCKUX 20pHAKO8 U MerTannypzos. B srom rpyde Jlomonocos
BCKDLII CYWHOCTs U USNONUA NPUHYUNUANbHbIE OCHOSb! METod0s,
NPaKTUYeECKU NPUMEHREMbIX 8 20pHOM Oene u Merannypauu. Yl He Tonb-
KO U3INOMUA, HO U 8b108UHYIT Yenbill PAC OPURUHAMLHLIX NPEOROMeHUU.
[flomorocoe npudaean Gonswoe zocy0apCTEeHHOE IHAYEHUE NPOUIBo0o-
crey & Poccuu meransa, cyuTan e20 OCHOBOU 3IKOHOMUYECKO20 MOzy-
UeCcTea U He3a8UCUMOCTU CTPAHbL.
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Koneca nNpPAMO-TaKyX Hanpawwsanocs B
npoeorsicyHoM npoussoacTee. Kak, cober-
BEHHO, 1 BO MHOTMX APYrMx OTpacnax
MeTaINypruun, Hanpumep B NpoKaTke.

Do XY Beka mevansiyprn Booblue He
3HanW NpoKaTHoro Aena. 'YHuBepcanbHbl-
mu'’ opyaMAMu o6paboTKu meTtanna Buinu
MONOT M HakosanbHA. JIUCTOBOW MeTann
OTKOBbLIBany BPYUHYIO, TaK e KaK # u3-
AenuvA niobolt apyroit dopmbl. 70T cno-
cob umen ABa rnaeHsnIX HeaocTtatka. Bo-
nepsbiX, OH Obl ManonpoussoAUTENEH.
Hy mMHOro nn MOXHO OTKOBaTb MeTanna
PY4YHOM KyBango#? A BO-BTOpbLIX, Mexa-
HUYECKME KayecTBa v3aenuA 6uiny Kpaid-
He HepasHOMepHbl. Kaxaomy AcHo, uto
yeM cunbHee MeTans TMPOKOBaH, YeMm
Gonblie OH “‘cKat”’ noa yaapamu, Tem
vw3genue u3 Hero npouHee. Ho Bepb He-
BO3MOXHO 6bino noTpeboBaTk, 4TOGLI
monotoboel, HaHOCMN BCe BpeMA Ofu-
HakoBble yaapbl. Kakoe-To BpemA OH
6un cunbHO, 3aTeM HayuHan ycTaBaTb W
yAapbLl Aenanuch Bce cnabee u cnaBee.
BoT un nosiywanocs, YTO B OAHOM MecTe
msgenve 6bIIO NpoyHee, 4em B APYrom.
Kpome TOro, pyuysan ‘KoBka Boobuie
He Morna AaTe TBepAaoe Xeneso. Huka-
KOW CUNay-Ky3Hew He MOr HaHaocwuTb
Takue yaapbl, 4ToBbl OHM [OCTAaTOYHO
nnotHo cxumanu metann. [Nokyaa nio-
AW OTKOBbIBanM HeBonbluve MeTanm-
yecKue W3QenMA — HaKOHEeYHWKU KO-
nuit 1 crpen, Meuy, WiINeMbl — C 3TUM
ewe MOXHo 6bino mMuputbeA. Ho ¢
NOABNEHMEM KPYMHbIX NOKOBOK — Le-
M, AKOPA, MNONOCOBOE »Keneso — npo-
6nema MexaHW4eCKOro mMonota npuob-
perna nepBoCTENeHHOEe 3HaYeHue.



MpymeuarensHo, YTO UAEID MEXAaHUYECKOro MONOTa BNepBsie Bbic-
Kasan 3ameyaTenbHbid MexXaHMK ApeBHOCTA [epoH AnexcaHapuit-
ckuii. B cBoem coumHeHun ""O6 MCKYCCTBE U3rOTOBNATL aBTOMAThI"”
OH ONUChbIBaeT MexaHwu3m, NpY NOMOLLM KOTOPOro ABWUIaeTCA PyKa
MapvoHeTKH, naobpaxcatoweit 6ora KysHeuyHoro uckycctea [egecra.
OpHako B anoxy MepoHa Takoi MexaHU3M He MONYUYUN TEXHUYECKOro
NpUMEHEHUA, KaK 1 MHOT1e ApYTrue M3obpeTeHmnA aTOro 3amesaTerb-
HOro mexaHuka (Hanpwumep, NnapoBanA TypOuHa) .

MexaHuveckue MONOThLI NoABAAIOTCA Tonbko B XTIV meke. Vix Ha-
3piBand XBOCTOBLIMU: 3TC OblIU OBbIYHLIE MONOTLI C PYKOATKOM,
KOTOpaAa Topyana, kak xBOcT. [locpeacTBOM pblua)HOW Nepegaun .
PYKORTKa COeguHAhack ¢ BOAAHLIM KONECOM, TaK e KaK ¢ HUM
COBAUMHANUCL BO3AYXOAYBHble Mexu nevyeli. He Hy»xHO 6biTh GOfib-
LWMM CNeuranucToM B TeXHUKe, YTOObl MOHATL, HACKOMBKO CNOMXKHa
M HeypoGHa TakaR -KOHCTPYKUMA. ['opazgo npoule 6uino caenatob
monor 6e3 PyKOATKM, C OAHUM GOWKOM, Ha MaHep COBPEMEHHSLIX.
Ho. . . cpabotana uHepuna mbiwneHnA. CpepHeseKoBble KyaHels
NOWNN . Ha yCNOXKHEHWEe KOHCTPYKUWM, NOTOMY WTO He MOrnu fipea-
craBuTb cebe Mmonora 6e3 pyKoATKU. :

AAnA cBOEro BpemeHW XBOCTOBbLIE MONOTLI ¢ BOAAHLIM NPUBOAOM
6bIAY  noucTUHE 3NOXanbHbtwv n306peTeHvem. OHW  nNpousBenu,




noxanyid, He MeHblUYI0 pesonoUMio B 06paboTKe meTanna, Yem BO-
AAHOE KONEGO B caMoOil meTannypruv. [loCcTaToOYHO CKasaThk, YTO, Ha-
pAAY C MOWHBLIMWA BO3AYXOAYBKAamMW, NOABAEHWE B MeTannyprvu
MEXAHUYECKUX MONOTOB 66110 0BR3aTENbHLIM YCIOBYEM LIMPOKOIO
pacnpocTpaHeHMA 60NbWe0BBLEMHBIX U BbICOKONPOU3BOAUTENbHbIX
AOMeHHbIX Neveil. Beab nonyvaembie B HUX MaccoBble KYCKW Kpuu-
HOF O >Kene3a y)e HeBO3MOXKHO Bb1NI0 NPOKOBbLIBaTL BPYUHYI0. flnA no-
SIYYEHWA METaNnUYecKoro SINCTa M3 KpWlbl, CKaXxem, BECOM BCEro B
. 30—35 kunorpammoB monoToboey AoMmKeH Bbin HanpAXeHHo pabo-

T1ate 12—15 vacor. A nonpobyiTte-Ka CTONLKO BpPeMeHW NnomaxaTb
orpomHolit kyBanfoit! C noAeneHvem >Ke MEXaHW4YECKOro MOMOTa
ANA BbINOAHEHUA NOAOBHOM pa6oThl yke He TpeGoBanocs Takux ycu-
nuit, fa Y 3aHUMana oHa Bcero4—6u4acoB, BKIOYaA BPeMA Ha paso-
rpes metanna. PasBuBan O0MblUyd YAApPHYIO CUNY, MONOTbI NMO3BO-
NANW Nony4arb MeTann ropasfo 6onblueil NPOYHOCTYU, YEM B PYUHOI
Ky3uuue. XBOCTOBOW MONOT, NPMMEHRBLUMICA AfNA OTKOBKW N0J10-
COBOro MeTanna Ha OAHOM M3 LLBEACKMUX 3aBOAOB, MMeN 60eK BeCOM
okono 80 kunorpammos u penan 120 yaapos B MUHYTY. Pasymeetcs,
HWKaKoMy MonoToboiuy noaabHoe 6bi10 He noa cuny.

Ho ckopo cTano oueBUAHLIM, YTO W XBOCTOBOW MONOT He obecne-
yMBaeT HeoHBX0AUMOA OAHOPOAHOCTY MexaHUYeCKMUX CBOMCTB Mo Bce-
My 06bemMy HEKOTOpPbIX U3aenuii (HanpymMep, NOKOBOK GONbLLLOW AnK-
Hbl — NOSOCOBOro >kenesa 1 1.M.) . Beas merannvueckyto nonocy noa
yaap 6oiika pabo4nii noasuran Bpyu4Hyto. 1 ob6A3arensHOo No Kakomy-
TO MecTy MonoT 6un Gonblue, Yem No APYromMy. 3Ha4suT, B 3TOM Mec-
Te meTann 6sin kpenye. Tpe6oBanock HalTU NPURLMNUANIBHO HOBLIN
cnoco6 mexaHuyeckoil 06paBoTKM MeTanna, KoTopblit gaBan 6ol ab-
COJIOTHO OAVHAKOBOE AaBSIEHWE NO BCeW NIOCKOCTH U3AeNUA..

Bam, HECOMHEHHO, MPUXOAMUNOCL BUAETb, KaK XO3AMKW Kpyrnoi
CKanKoi pacKaTbIBalOT KOM TecTa Ha cTone. [locTeneHHO TecTo fena-
€TCA BCe TOHbLUEe WU TOHbLUe, 3aTO 3aHMMaeT Bce Bonblwyio Nrowaas.
Teneps NpeAcTaBbTe, YTO BMECTO TECTa Bbl UMeeTe Aeno ¢ pacKaneH-
HbIM METannom, a BMeCTO CKanku v NOBEPXHOCTW CTONA y Bac ABa
KPYrneiX BpawawwuxcA Banka. Metann nponyckawT mexay Ban-
Kamu OAuH pa3, Apyroi, TpeTui, . . Bece TOHbLWE U TOHbLWE CTAHOBUT-
CA MeTannuueckas NONoOca, BCE CUNbHee OHa BbITAruBaeTcA. Y uTo
camoe rnaBHOE, YNPOYHAETCA PaBHOMEPHO NO BCe AnvHe. Takoi
npouecc 06paboTKY MeTanna Ha3biBaeTCH NPOKaTKOW. A fBa Banka —
3TO W eCTb MPOKAaTHbIN CTaH.
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McropuA HecfioHecna RO Hac vmeHW usobpeTaTenA NepsBoro npo-
KaTHOro craHa. M3BecTHO NUlb, 4YTO arperaT TaKOro HasHa4YeHWA
noaBuncA B HiopeHGepre 1M NpUBOAWNCA B ABMXEHWE BPYYHYIO.
Mo3aToMy ¥ NpegHa3HavancA OH CHayana UCKAYUTENbHO ANA MArKUX
METaANNoB, TaKUX KaK UMHK unM ceuHey. Jlulub ABa ¢ NMIWHUM BeKa
CAYCTA HalWUCh YMerblibi, COBAWHUBLUME NPOKAaTHbIE BaNKK C BOAA-
HbIM KOfIecomM. ITO Mpou3owWwno y Hac B Poccuu, Ha AHOM U3 ypanb-
ckux 3aBogos [emupoBa. Pycckue mactepa co3[anu 3HaYWTENbHO
6Goriee coBeplUeHHYIO, Yem Ha 3anaje, KOHCTPYKUMIO ‘‘AaBUNbHOrO
yCTpO#CTBa", NO3BONABLIErO NONYYaTh MACTOBOE XXENeso C pasHo-
MEPHbLIMW MEXaHUYECKUMU CBOMCTBaMU.

OpHako M XBOCTOBLIE MOSIOTbI, U NPOKAaTHbIE CTaHbl ¢ NPUBOAOM
OT BOAAHOro Kojeca GbinvM ADBONBHO ManoMOWHBIMU MeXaHU3Ma -
Mu. B ycnoBuAX pa3BMBalOLRACA KPYNHON MPOMbILUNEHHOCTH ITO
3amMeTHbIM 06pa3om TOPMO3UNO TexHuYeckui nporpecc. B Hayane
COpOKOBbLIX FOA0B MPOWIIOrC CTONeTUA B AHrMUKM COOpYXancA nep-
Bbili HeneaHelid TpaHCcOKeaHCKUIA Napoxod “'BenvkobputaHna”.. Mpwu
3TOM CTPOWTENU CTONKHYNUCbL C ocTpeiiwel npo6neMoid oTcyTcTBUA
AOCTAaTOYHO NPOYHOro meTanna..”’d npuwen K Takomy ybexgesuo,—
nuMcan pykosoguTtens paBor umHxkeHep ®pavecuc Memdpun u3obperta-
Teno naposoro Monorta Joxemcy HecmuTy, — uTO BO Beedt AHrMu
HEeBO3MOXHO HAATH AOCTAaTOYHO CHSILHOTO MONOTA ANIA BbIKOBLIBAHUA
rpebHOro Bana U APYrux 4acTeil MawuvH, HyXHbIX ANA “‘Benuko6pu-
TaHun''. Kak MHe 6bITb? YTO Bbl MHe nocoBetyere caenatb? BbiTh
MOXET, OTNIUTL 3TOT Ban U3 qyryna?"

MepBbI MOLHBLIA NPOKATHLIA CTaH 6bIN NPUMEHEH YXxe ynomw-
HaBwMMCA Hamy Koprom B Havane XTX Beka v NpuBOAUNCA B ABU-
¥eHWEe NapoBbiM ABUratenem. CraH umen rnaakue Banku u Gein
npeaHasHaveH anA obxartuA BonblKux MeTannndeckux BonBaHoOK, U3
KOTOPbHIX MOTOM OTKOBLIBANKM KPYRHbIE AeTany. 3aTem 9TOT arperar
npvcnocobuny U ANA packarblBaHUA GONBaHOK B SIMCTOBOE XEneso,
MpennywecTsa ero nepea BogAHBIM MOMOTOM Gbinyu OYeBUAHLI: 33
TO BPEMA, YTO MCAOT OTKOBbIBaN OAHY TOHHY Xenesa, cTaH NpoKa-
TbiBan 15 TOHH.

OyeHb CKOPO MAaLUMHOCTPOUTENAM. NOHAAOBUANCA U TaK HasblBae-
Mbild NpodUneHLI MeTann — AnvMHHaA 6anka, KBaapart, Kpyr, yro-
nok 1 ocoBeHHo pensc. Ho NnpotuneHLIN MeTann rnagKkumy Baakami
He npokaraeius, [TPOKaTHLIN cTaH ANA U3roTOBNEHWA PENbCOB CKOH-
cipyupoean 8 1828 roay aHrnuuadiud BepkuHway. B atom craHe
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BaNKU Mmeny KaHaBku (Kanu6pel), Bblpe3aHHble No ¢opme Gyny-
wero u3genuA. NMonanaa B HUX, merann oGxumanca v npuobperan
Tpebyemyo KoHudurypauvio, [paBaa, craH BepkuHway 6bin ewe
MaiOMOWMHBIt U MOI KaTaTb PenbChi TONLKO %3 MAIKOr0 Xenesa.
JNuwe yepes 37 net; B8 1865 roay, NOABUNUCL NPOKAaTHbIE CTaHbI,
AOCTaTOYHO MOLWHBIE, YTOGbl M3roTaBNMBaThL NpodunbHbIE U3AENUA
¥Y3 caMofl Kpenkod No Tem BpemeHam crtanu. KOHCTpykuMa ux
CTPeMUTENBLHO coBeplueHCTBOBanack. W ecnu cHayana craHel Obiu
yHVBepcanbHbIMW, TO, €CTbh MOMM NPOKaThLIBaTh AeTany Noboi KoH-
¢urypaumm, TO OYeHb CKOPO MNOABUMMCH CNELManuanpoBaHHbIe ar-
peraTsl He TONbKO € ABYMA, HO C TPEMA M C YETbIPLMA BanKamu ANA
M3rOTOB/IEHWA TONbLKO ONpeaeneHHbIX usnenuii. He 6yaem nogpotxo
rOBOPUTL O HUX, TaK Kak 370 NoTpe6oBano 6bl OTAENLHON KHUIA.
HO npoxartaHHbIl MeTann — 370 4awle BCero NoOAynpoaykr. Us
Hero Hajo ele OTKOBaTh MOTOBYIO AETanb — Te e rpebGHbie Banbl,
WaTyHbI, pbiMaru. JNA 3aToro Hy»keH 6b1n MOLWHLIA YAAPHLIA mexa-
HW3M, BeACTBYlOWMIA cunoit napa. Takol arperat 6u1n CKOHCTPY-
wposad B 1837 roay aHrnmiickum mexanukom [k, Hecmurom,
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Monot paBoran nNo NpuUHUMNY NapoBOA MallyHbl, TONLKO NOPLIEHD,
XOAUBWNIA BBEPX W BHU3 B BEPTUKANLHOM UWMAMHAPE, NOAHMMAN W
onyckan 6oex. Takue mMonotet Hecmurta GbiNW yCTaHOBNEHbI Ha
cpaHuysckux 3aBoaax lHeipepa & ropoae Kpeso. OHu okazanucs
BecbMma agheKTUBHLIMKM B pafore v [O4EHB OblCTPO 3asoeBanyk Mu-
posoe npusHaHue, B 1875 roay nepBuiit naposom MORIOT ObIN NO-
cTpoeH B Poccun Ha lMepmekom 3aBoae. .
EcTecTBeHHO 6bino 6kl NPEANONOXNTL, YTO C NOABAEHNEM HOBOW
TEXHUKW CTapblé MaLUWHbl ¥ MEXaHWU3Mbl TYT )Xe CHUMAIOTCA ¢ Npo-
u3BoacTBa, OaKaKo Tak GbiBaeT faneko He Bcerfa. MHoraa crapan
TEXHUKA HaAONro NepexxusaeT csoe BpemA. 10 aToOmMy NOBOAY XO-
JYeTCA PaccKasaTh OAWH KYPbesHblid cniyuyail. Hekoraa mHe npuwnoch

nobeiBaTb Ha AnanaeBCKOM MeTannypruyeckom KombuHaTe NOA

Ceepanoeckom. Mo aenam cnyx0bi A Bbiexan Ha WalraHckult 3aBog,
BXOAAIMA B cocTaB kKombBuHata. Korpa-to “lWaiitaHka" npuHaane-
»ana sHaMeHUTbIM 3aBoAuYnKam [emuaoseim. Eue u noceiivac ageck
MHOroe HafnoMWuHaeT O CTapbiX BpemeHax — BGOnbLIOW 33aBOACKOW
NpYA, HU3KMe 35aHUA LEXOB, U3 3R0POBEHHLIX, B Tpu obxBaTa, 6pe-

Bed. MpoxoaA no ckhady roTOBOW NPOAYKUMWM, A BAPYI 3amep OT -

YAMBIEHUA: B YrAY CTOARAW ABa CTAPUHHBIX MOAOTA. U3 NpoYHLIX Ae-’
PEBAHHLIX CTaHWUH NO-TYCUHOMY BbITACMBAAKCL ANVHHLIE U MAcCUB-
Hbie, B ABa 6pesHa, PyUYKK, Ha KAXKAYI0 U3 KOTOpbIX Bbin HacaweH

370pOBeHHLIM, KaKk GOYOHOK, AepeBAHHBLIN e Goex, OKOBaHHLIA -

TONCTLIM XKENe3oM.

— Heckonbko ner kak. CHANK ¢ NPOU3BOACTBA, — NOACHWA CONpo-
BOMAABIUWA MeHR AUPEKTOp 3aBOAa, — Ham Kak pas nocrasunu npo-
KaTHbIX CTaH. A AC TOro Tak .M MMIOWMAX MeTann AeMUAOBCKUMMU
monoTtamu. [paBaa, BMeCTO BOAAHOIG NPMUBOAA NOCTAaBUIM HA HUX. . .
anexkTpomoTopel. fla, AONro npopaboTanu cTapuuky, — sa,qoxnyn
OH, — 3aTO KaKy npoaykuuio gasanu!  ~

[o cux nop Bce cTapbie goMa B UlaiTaHKe KPbITbl XenesoM, Bbl-
WeAWUM W3-NOA 3TUX MOMOTOB. [lBeCTM U TPUCTa NeT CTOMT 3To
XEse3o 1 He paseer. W ne Toneko 8 laiitanke. Jemugosckoe xe-
neso nof mapkoil “Crapbii COﬁOI‘Ib" .BbIBO3UIOCL NQYTU BO BCe
cTpaHbl EBpOnb:. FOBOPAT, M ceiiuac NOKPLITLI UM KPbILUM BeCcTMUH-
CTepeKoro ab6atctBa B JloHaoHe. BeinnaeneHHoe ua Goratediieit
XKEnNe3HOM PyAbi Ha YMCTOM, CBOBOAHOM OT BCAKWX Npumeceii Ape-
BECHOM YT Jle PYCCKOE Xefie30 B CBOE BPEMR He 3Hano cebe paBHbIX.
3aTo Kakoii ueHoR oHO gocTaBanochk! ThicRYN KpenocTHbIX, COFHYB-
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e Masen MeTpoBvy

«éf&;;f,;,&fz 7%%? AHOCOB )
/’ﬁ:/%/,g,%@iﬁ? - 1797 — 1851
W7 \/f///%);ﬁ@é , B dsaduars ner AHOCO@ OKONYUM C
" // : sonorod medansio [opHbil Kader-

ckul Kkopnyc e [TerepGypee u 8 TOM

e 200y nocrynun Ha 3naroycros-
CKUe KaseHHsie 3360061, 20e npowen 8ce CTyneHu cnywebHal necTHu-
Yol — OT NPAKTUKEHTa G0 2eRepan-madopa Kopnyca 20DHLIX UHMEREPOS.

AHOCO8 ynopHo paboTan Hal KOpeHHbIM YCOBEDWEHCTEOB3HUEM
npoy3soacTea, 8N 28002UNECKUE U3bICKaHUR MecTOPOIOeHul enes-
HbIX pyd, 30n0Ta u MuHepanas 6 palione 3naroycra. Macwrabusi u
@ecbMa 21y60OKU NO 3aMbICY UCCNe008aHuA, nposederHble AHOCO8LIM
€ Uenbio pa3paboTKyu HOBLIX CNOCOB08 NONYYeHUA cTami. 3ru uccrnedo-
8aHUA GENUCH @ TeYeHue OECRTU NET u 338ePWUIIUCS OTKPSITUAMY MU-
pO8020 3HaYeHUA. Ha 6asze 3Tux OTKpsITUT BO3KHUKIA U NONYYUNa pasi-
8UTUE METanNNypzus KaJvecTe8eHHuix cranell. MHozue u3 ycraHOSMeHHbIX
AHocoasim. nonoeruli 00 cezo0 epemeHu cOCTa8NRI0T OcHO8Y Teopul
U TEXHOMO2uU KavyecT8eHHOU MeTannypauu.

‘ Ceou uccredoeaHun No mMerannypauu AHOco8 onybnuKoaean @ gude
crared, a raxwe Kruau 'O Gynatax’’, noasuswelich 8 1841 200y u He-
MEONEHHD U3DaHHOU 33 2panuyel H3 HeMeUKOM U (BpaHyy3cKOM A3bi-
Kax, 3Tor Tpyd cpa3y CTanm KNaccuyecKum U He NOTEPAs Cc80E20 3Haye-
Hum 30 cux nop. [TDOBEOR CEpUio ONLITOB N0 NOAYYENUD CYaU NYTEM
ChNasneHuR YyayHa u Weneia 8 npucyTcreuy dnioca ¢ oxanuHol, AHO-
CO8 NOMONUN HAYanmo cKpan-pyodHOMY npoyeccy, a8 3arem paipatoran-
cnocolG nepennasKu -yyayHa & crans bes 006aaxu xene’dd, Ha Uensix
rpuduats fer onepedus Taxum 06pazom Maprena,

LenHelwum 6K1300M 8 HAYKY U TEXHUKY HBARIOTCR TpyOsl AHOCO-
ea no merannogederuro u tepmuvecKoil o6paborie. OH OTKDbLINT 3a8u-
CcumMoCTb ceolcT8 Meranna Or €20 KPUCTaNNuYecKoz0 CcTpoeHun. 3Tu
paborsr umeioT UCKINOYUTENbHY IO UEHHOCTS 0n1R coapemeHHOl merarn-
nypauu.




wuck B TpW noruGenwn, no noAc B BOAe, 3aAbIXaACh OT HeAOCTaTKa
BO3AyXa, A00bIBanu pyay B WTONsHAX. Jlpyrue NO ABEHAAUaTh 4acoOB
B A€Hb HagpPbLIBaNuCL Y OOMEH, MYAAUHTOBLIX MeYel, NoWMIbHBIX
monoToB. . . 060 BcemM 3TOM, O BO3HUKHOBEHUU, pacyBeTe ¥ NageHnu
OeMWAOBCKON >KenesoienaTesflsHOM UWMMepuA paccKasan nucartenb
EBreHunit degopoe B cBoell KHure ‘‘KameHHbI NOAC'', KOTOPYIO A
OYEHb PEKOMEHAYI0 Bam NpouUnTaTh,

KoHeyHo, AeMUAOBCKME NAOLLMALHBIE MONOTLI, AOKUBLLME MNOYTK
A0 CepelvHbl ABaALATOrO BeKa, — 310 Kypbes, Ho aT1oT thakT ouetb
XOPOLWO MOKasbIBaeT, KaK »MUBy4a CTapaA TEXHUKaE, KaK HEOXOTHO U
AaneKko He cpa3y ycTynaer OHa AOpory Hosomy. BoT v meTanna yke
TaKoro AaBHO He BbINYCKAOT, U BCE CTapble arperatbl CHECNK, @ MO-
notel Bce pabotanu u paboTdnn cpeay mMorydeil TeXHUKK 4BaauaToro
BeKa.

— Y70 Bbt HAMEpPEBAETECH C HUMU flenaTh? — CNIPOCKA A AWPeKTopa.

— Cnomaem, KOHe4yHOo, — 6ecneuHo OTBeTU OH.

A ponro yroeapusan AupeKTOpa He NOMaTh CTapbie 3ac/y>keHHbIe
MonoTel, a oTnpaeuTs B CBepANOBCKUA my3eid, paaymeeTcA, CHAB
3NeKTPOMOTOpPLI. B KOHUE KOHUOB OH 06ewlan 3To caenarb. He 3Hato,
BbINOMHUN AW OH cBoe oBewanne. Ecnu HeT, TO anko. 3170 BNy Bbi
nNpeKpacHble 3KCNOHaThl ANA My3eA MeTannypruu. [Noka storo my-
3eA y Hac Het. Ho A yBepeH, Koraa-HuByAb ero obasaTensHo co3aa-
AyT, ub60 MeTannyprun, ee UCTOPUA, ee ACCTMXKEHUA 3aCNY>KUBAIOT Ta-
KOO BHUMaHuA. . :

NEPENONMHBIA 3TAN

~ A Tenepb Ham HeOB6XOAWMO BEPHYTBCA Ha MHOrO-MHOrO fieT Hasag,
4yTOBbLI HE MPOMYCTUTHL elle OAVNH O4eHb BaXKHbIM U Aa)ke NepenoMHbIN
3Tan B UCTOPUY MeTannypruvm — 3aTan, nocne KoToporo oHa NpuUHANa
y>e COBPeMEHHbLIA BUA.

BepHemca B AHrauio koHua XV sexa. [lepeposoid cTpaHe Toro
BpemMeHM ocTaBanoch Gonee cra neTt A0 NPOMLILLNEHHOr0 NepeBopo-
Ta — 3noxu B6YpHOA mexaHuaaumu npousBoacTea. Ho yxe Bce
Gonbue ¢t 6oNblie CTaHKOB ACABNASNOCH NOJ KPbllwamy MaHyhaKTyp.
A Kpowme Hux, Ha cTanenAx, Kak rpubsbl, BeipacTanu Kopnyca Kopa6-
neir. OcTpoBHaR fiep)kaBa CTaHOBWNACH BraAbluuieit mopeil. Kopab-
nAm TpeGosanuck AKOPR, uenu; 6noku, Yrobel npoussecTu Norpys-

‘67



Ky ToBapoBs, B NOpPTax CTPOWNKUCL NogbemMHble KpaHel. Ha Bce 3to
Hy»eH ObIN MeTann, MHOro Mertanna.

M BOT MMEHHO B 3aTOT MEPUOL AOMEHHOE NPOM3BOACTBO B CTPaHe
crano. . ., pesko cokpawatbcA. KatacTtpodudecku 6b1CTPO ymeHsb-
Lanock YUCNO AeMCTBYIOWMX Meveid. YTO e Bbi3Bano Takoh ynanok
aHrAvficKoN meTannypruu? TpuuvHa, Ha NepBhIfi B3rnAa, KaxercA
napafoKcanbHON — aApeBecHbIV Yronb,

HecMoTpA Ha cBon HeocnopuMble AOCTOUHCTBA, APEBECHBINA Yok
UMEN OAMH OveHb Cepbe3HbIA HEeAOCTaTOK — 6bIN CAULLKOM Henpoy-

"Hblid. OH pacKaneiBancA faxe nog NMerkvum yaapom monoTta. A mMex-
a4y Tem No mepe pocTa AOMEHHbLIX Nevell, N0 mepe YBEMWYEHWUA uX
06bvEéma Bo3pacTana W coGCTBEHHAA TAXECTh 3acbiNaemblX TYAaE LUMX-
TOBbIX Marepuanos — pyabl U yrna. Bec WMXTbI. 40CTUran yxe Hec-
KONbKWX TOHH. W ApeBecHbI Yrofib, OCOBEHHO B HUXKHMX CIIOAX
Neun, He BblAepuBan, KpolwwvncA. YronkHan Neinb NAOTHO 336MBana
NPOCTPaHCTBO MEXAY KYCKamu Pyabi, NPENATCTBOBana Npoxoxae-
HUID NPOLYKTOB cropaHuA. HukakaAa, aaxke camaA MOWHaR BO3gy-
XOAYBKa He mMorna npobutb Takyo “npobky’’. B pesynbTaTte Temne-
paTypa B neyd napgana, XoA nnaBKW pe3Ko 3ameAnAncA, a uHoraa
npekpaw@ancA coecem. BoT 3ta "XpynKocTb ApeBecHOro yrna u
OCTaHOBU1ANA POCT AOMEH.

Bbino v ewe oaHO He MeHee Ba)kHOe OBCTOATENLCTBO, 06YCOBUB-
lee pPesKoe CHUXeHWe AOMEHHOro NpoM3BOACTBa B AHrauu. N oHo
TOMe BLINO CBA3aHO C APeBecHLIM yrnem. [lenio B TOM, 4TO anA ero
u3rotosneHMA TpeGoBanock OrpoMHOe KonuuecTBo neca. BypHoe
pasBUTHE 4YTYHONUTEWHOrO fena B pAAE cTpaH, 1 0coGeHHO B AHC-
nuM, NOBCEMECTHO CONPOBOXAANOCH UCTPeBneHuem necHbix BoraTcTe.
Tleca yke He XBaTano He TOAbKO Ha CTPOUTENLCTBO AOMOB U Kopab-
neil, HO Aaxe Ha oTonneHue »unuwy. B AHrnun uctpebneHne aepeeb-
eB NPUHANIO xapakTep HacToAwero 6eacTBuA. IMereHaapHomy PO6UH
Fyay, »xMBW OH B TO BpemA, Herae 6bino 6bi CKPbIBATLCA OT KOpOo-
nesckux wepnuos — Ha mecTe 3HameHuToro llepsyacKoro neca Top-
4anu OAHU NEHLKMU.

3alimemca HecnoxHol apumeTtnkoin. B XY—XVT Bekax ANA Bbl-
AENK# OQHOI TOHHB] Keresa B BpycKax NMPUXOAUNocL cxurats 16,
a ANIA TOHHBLI NOSIOCOBOro eresa 28 NOroHHLIX METPOB CTPOEBOro
neca. Ho xeneso WU3roToBNANM y)Ke He TOHHAMY W He AeCATKaMW
TOHH, @ ThICAYaMWU 1 AECATKaMW TbicAY., [Ae YK TYT Hanactuch Ae-
‘pesbeB. W nocreneHHo MHOTOYMCIIEHHLIMU FOCYAAPCTBEHHBIMMU YKa-
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3amu py6Ka neca afiA NPOM3BOACTBA Xenesa
6bina 3anpeLleHa NOYTH Ha BCell TeppuTopun
Axrnuu. B 1558 roay uspaeTcA yKas Kopo-
neesl EnuzaeeTsl, 3anpewiaoWwuil B cTpaHe
1cnonb3oBaTh Nec ANA Npowu3BOACTBA YrNA,
B 1584 ropy wspaetcm apyroit rocyaap-
CTBEHHBIA YKa3, 3anpewiaiolynii BbINNaeKy
enesa B rpadictBax Cioppeit, Cyccekc,
KeHT v apyrux. Uenuifi pag nocneayiowmux
YKa30B ¥ MOCTaHOBSIEHWI pacnpoOCTpaHAET
3TO 3anpewleHue NOYTM Ha BCE OCTaNb-

a2l

e {

e

Hbie paiioHbl. AHMMMA OKasanach BbiHYXAEHHOR BBO3UTL »Kene3o 13
Poccuu, Uleeuun, Micnannm u apyrmx crpaH.

Ha KOHTWMHeHTe OrpaHM4yeHHOCTb 3arnacos APeBecHOro TOMNMBa
cKazanace HECKONbKC MO3e, HO MOCTENeHHO U Bce Apyrue e8po-
rnefickue CTPaHb! BbIHVIKAEHbI Gb1NM MPUHATL MEPLI MO OXpaHe Necos.
NckmoueHne coctaBnAna PoccuAa € ee oFPOMHBIMUM NECHbIMM BoraTt-
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ctBamu. Ho aae Hawell cTpaHe BapsBapcKoe ucTpebneHue necos AnA
YINEHOKEHMA NPUHOCUNO Heucuucnumelit ypoH. He cnyuaitHo noa-
Tomy B 1754 ropy 8 Poccun Buin nagaH ykas, sanpewaiowmvii cTpo-
WUTENbCTBO XenesoAenarenbHbIX 3aBOA0B BOKPYr MocKBb! B paanyce
200 sepcT. DTOT OYEHb CBOEBPEMEHHLIN AeKPeT CNac OT YHWYTOXe-
HWA NPeKpacHble NO4MOCKOBHbLIE DOLLW.

Co3paBlLlieecA KPUM3UCHOE MONOXKeHWe B METaNNypruv 3actaBuio
WCKaTs Apyroi Bug Tonnnea. [la, coBCTBEHHO, ero M UCKaTb He npy-
Xoaunock, bByKBansHO nNoa Horamu Gbino 3amevaTenbHOe TONNMBO —
KaMeHHbIW Yrofib.

KameHHLIW yronb Kpenye APeBeCHOro W Mpu ropeHyn aaet Gonb-
we Tenna, Kasanock 6bi, vero npouie: Gepu u 3arpyxai 8 gomuy. He
TyT-T0 661N10! B TO BpeMA KaK ApeBecHkLll yrofb He COAEPXKUT HUKa-
KWX BpeaHbIX NpUmMeceid, B KameHHOM TaATCA Camble CTPallHble
“‘Bparu’’ enesa — cepa u cdocchop. Nocne NnaBKKn Ha KaMesHOM yT-
ne BCe BpeaHble BelecTBa NepexoanAT M3 Hero B metann. Cepa npu-
A3eT MeTan/ly KpacHONOMKOCTh, TO €CTh XPYNKOCTb B Harperom
cocToAHUU. A ¢ochop, HaobopoT, XNagHOMNOMKOCTE — XPYRKOCTb
B XONogHOM Buae. PasymeercAa, 1 To, U apyroe »xenes3o B NPOU3IBOA-
CTBe He roautcA. 3 1akoro »enesa He TO YTO OTBETCTBEHHYID Ae-
Tanb — HUKaKyo fenats Henb3A. Tak YTo,UmMeA NOA HOramu orpom-
Hble 3afieXXU TONNMBA, METannypru Gbin B NOAGKEHUW NUCULLI U3
W3BECTHOW BacHW: BMAUT OKO, Aa 3yD HellmeT. PazymeeTcA, BbIXOA
6511: HayYUTLCH A0 3arpyaku B AOMEHHYIO Neub 0YMLIATL KaMeHHbI !
yrons oT npumeceit. 3Ta paboTa 3aTAHyNacs 60nee YeM Ha COTHIO neT.

HeyaauHbiXx nonuITOK 6L1710 CAKWKOM MHOro. JlioB6onbLiTHO, uTO.
B OCHOBe GONLIUMHCTBA W3 HKUX nexano. . . nueo. fa, aal 3HameHu-
Thil AaHrAMIRCKKMIA 3Nb, HAUMOHANbHBIA HANWTOK *uTenel bpuTaHckux
ocTPOBOB. [1POM3BOAWNM ero ¢ NOMOLULLI0 KaMEHHOro YA, KOTOo-
pblil NPeABaPUTENbHO CKNaabiBanu B Gonbilve Kyuu, NOAXKUranu u
3acTaBNAMM obyrnUMTLCA NMpU HEAOCTaTKe BO3AyXa. TOYHO TaK e,
KaK wu3rotasnuBanu u apesecHbid yronb. [lonyuawuwinitica -nocne
OTXKUra KamMeHHOro YrniA NPOAYKT OTNU4anca BbICOKON NPOYHOCTLIO,
LaBan fipu ropeHun BbICOKYI0 TemnepaTypy v ABAANCA NPEKPacHbIM
GUnbTPYIOWMM MaTEPUANoM, YTO BbiNO 0YEeHb BaXXHO ANA NUBOBape-
HUA,

AnA nony4seHuA aomeHHOro Kokca (npoaykKra, ofpasyoweroca
riocne oTxura KaMeHHoro yrna 6e3 aoctyna Bo3ayxa) HeoGXoanmsl,
BO-TEPBbIX, HE KaKWe YroAAHO, a BMNONHe OnpeAeneHHbie copTa yriA,
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TaK HasbiBaeMble KOKCylowmeca yrnv. Bo-BTopsix, cyxyo nepero-
Ky (oTxur Bes aoctyna so3gyxa) HeoBXoAMMO NMPOBOAUTL HE B Ky-
4aX, @ B 3aKpPLIThIX TArnAX. B HMX nerye OTAENAOTCA OT yrnA TaK
Ha3blBaemble fleTyune BewecTBa — rasol U cMONbl. B fOMEHHYIO WNX-
TV. KPOMe PYRbl Y KOKCa, CeAyeT TaKxe A06aBNATL U3BeCTh U He-
KOTOpble Apyrve BewecTBa (4ToBbI Bce MpWMecH B Buge LINAKa
BCNMBLIBANIM Ha MOBEPXHOCTb U YAANANWCL, @ OCTAaBLUMWHACA YyryH Goln
AOCTaTOMHO YMCThIM ANA NepepaboTku B ctansk) . AT AobaenAemble
K WMXTe LWnaxoo6pasyioiume BELECTBa Ha3biBalOTCA thlocamu.

NonyyeHue AOMEHHOrO TONMWMBa W3 KaMEHHOrO YrnA OKa3anoch
33pa4yel CO MHOIMMMW HensBecTHbIMWU., Tak CNyuyunock, YTO pewwaTte
ee NpULUNOCh ABaXkAbl.

B 1619 roay anrnuyanvud foa [oaneit nonyunn xKoponeBcKuit
NaTeHT, KOTOPbIA CBWUAETENLCTBOBAN, YTO BRaaesiely ero "OTKpbIn
nocne AONrvx TPYAOEB Y MHOIMMX AOPOrocToAwnX OMbiTOB CeKpPeT,
cnocob 1 cpeacTBa BbIMMABKU >XEnesHoW ;pyAsl U NPOU3BOACTBA U3
Hee YYrYHHOro NUTbA UAKM BPYCKOB NyTem NPUMEHEHMA KaMeHHoro
YrNA B MeYax ¢ pasayBaTeslsHbIMKU MexamMu, MpuyemM pesyneratbl Mo-
JIY4UNUCh TaKOTO Ke XOPOLUEro KayecrBa, KakK 1 Te, 4TO A0 CUX fnop
Npou3BOAUAKMCHL NP MOMOLLLY APEBECHOr o yrnA, — uzobperenue, ewe
HUKEM A0 CUX MOPp He COBEepLIeHHOE B Halem aHrMMIACKOM Kopores-
ctBe . . .”". ECcTb cepbe3Hble OCHOBaHWA nonararth, 4vo Joanei sen
NAaBKYy -Ha KOKCe, CEKpeT MPON3BOACTEA KOTOPOro HA MPOTAXKEHWUU
AONrol, U3obmnoBapLIeil ApamMaTUMECKUMU COBLITUAMM KU3HW OH He
OTKPbLIN HUKOMY W yHeC c co6oi 8 moruny.

TaitHa Joanen 6bina packpeita TonkKo vepes 116 ner. 1o caenan
ADPYro¥i. aHrfiwuaHuH, >kenezosaBopgumk Aspaam [epbu. Mocne. Ha-
CTONYMBLIX NOWCKOB W 3KcnepumeHTOB oH B 1735 roay BropuyHo
pasragan cexkpet NoayYeHWA KOKCa. 3TOMY NpeaLlecTBOBANY MHOrO-
MECAYHbIE UCNbLITAHKA € PasNUYHbLIMKU MapKamu yrieih u-c pasnuiyHoi
cTerieHbio WX HarpeBa: lMocneaHWid ONbLIT NPOAOTXANCAH WECTL CYTOK.
M poBHO cTONbKO e BpemeHu [lepbu HU Ha Lwiar He OTXO/UA OT Neun.
3aro, MONy4uB, HaKoOHel, MPEKPacHblil KOKC, 3aCHYN TYT e, NPAMO
Ha pabBouem MecTe, Aa Tak erﬂl-(O 4yTO paboune yxe CAAWETO OT-

Hecny ero AOMOIA.
Koke OTKPbLI WUpoKue BOCiMO)KHOCTVI coBepuweHCcTBOBaHUA

KOHCTPYKUUM AOMEHHBIX Meveld, YBENMUYEHMA UX NPOW3BOAUTENbHO-
ctv. Ho uto ke coboil npeacraBnAna AoMeHHaA Neub, paboTalowan
Ha Kokce? 3To B6bino Beicokoe {A0 25 MeTPOB) COOPYXKeHUe CNOX-
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HOTO BHYTPEHHEro ceyeHun. B paHHWiA, AOKOKCOBLIA Nepros KOMEH-
Hble Neyn coopyx@nu U3 KamHR. CyuTanoce, 4TO TONCTLIA CNOR Ka-
MEHHOW KNagKn HaMHOrO YMeHbLUaeT NoTepu BHYTPEHHero Tenna.
Kameub, MOJI, HE NPOAYCTUT TeNNo Hapyxy, '‘BepHET” ero BHYTPbL
fMleud, ¥ pacnnaenedvie pyasl nokpet GoicTpee. Ho nocrpounts Takoli
KaMeHHLIA KOXYX, TOYHO BbIAEPXKMBAA BCe BHYTPeHHWe 13rubebl,
6bin0 oyeHb TpyAHo. W BOT B cepeguHe X1X Beka BMECTO KamHA
MOABWNCA KNenaHbiil enesHplli Kopnyc, oBIMUOBaHHLIA K3HYTPH
OrHeyrnopHbIM Kupnuuom. OH Tak e XOpoLo Aep»an Tenno, a no-
cTpouThb ero 6bIno ropasao nerye,

Kai. paboraet aomeHHan rneyb? B BepxHiowo ee YaCTb HeNPepbIBHO
noaalT WIMXTOBbie maTepuans. M0Aal0T NOPUMAMM, COCTORLLMMMY U3
CNoA KOKca, CROA PyAbi W cnoA diniocoe. OpHa Takar NOpuUMA U3
KOKca, PyAbl ¥ hnloca Ha3bIBaeTCA Konoweit. Kak poaunock Takoe
syaHde HazBanue, cefiuac yke, mowanyi, YCTaHOBUTE HEBO3MOXKHO.
A OT Hero NOABMAOCL APYroe, He MeHee YyAHOe NPON3BOAHOE:
BEPXHIOI0 ¥acTb AOMHbLI HasBanu KonowHukom. OuepeaHan MopuuA
WIVXTeI NAaaaeT Ha Apyrue, paHee 3arpy)eHHble, U BMECTe C HUMMK
NOTUXOHLKY ONycKaeTcA BHW3, [1o NyTW oHa HarpeBaeTcA WUAYWUMM
BBEPX Ta3aMu 1 NPOAYKTaMM CropaHuUA KOKca.

Camoe roprvee MecTo AOMHBI — pacnap. 34ecb PyAa HauuHaeT
NNaBUTLCA W Kamnnu vyryHa ctekaoT 8 ropH. CunbHO cBeAeHHbIE Ha
KOHYC 3anneunKu Aep»aT BCi0 MAcCy WvXTbl, He AaBaA el nposa-
NUTbCA.
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B BepxHel yacTi ropHa yCTpOeRb! cheuuanbHbie OTBEpPCTUAR ANA
nogaun Bosayxa. B Hux BcTasneHsl TpyOKu — hypmsbl, NO KOTOPLIM
VAET BO3AYWHbIA NOTOK OT BO34YXOAYBOK. PypMbl UMEIOT CROXKHOE
CTPOEHVIE M OXNaxKAAloTCA NpoTeKawlel 10 BHYTPEHHUM KaHanam
BEOAOIA, MHaye NPUM OFPOMHOW TemnepaType B NeYN OHW MOMEHTANLHO
CropaT. A 3aYem HY>XHO BOAAHOe OXsiaxaeHne? PasBe BO3gyX, KOTO-
pbifi Npoxoaut 4Yepes dypmMbl, HEe OXNawaaeT ux? B TOM-T0 1 Aeno,
uto Het. lNpexpe vem nonacte B AOMHY, BO3AYX NpeaBapUTENbHO
PacKanfAeTcA B cNeuManbHbIX annaparax,

K cepepnne XTX Bexa noAv HaydUnuch Y4UThIBaTh TEMNo, CKPY-
NyNnesHo onpelendATb, CKOMLKO Kanopui TpeByeTcA AsiR nonyveHuna
TOHHbI uyryHa, Yem MeHblie Kanopuii, Tem MEHbLUE HYXXHO KOKCa,
Tem Aewwesne 4yyryH. Moaromy 6s1n1 NpoaHanuavpoBaHbs 6y KBansHO
Bce GTaayYyv: NOMeHHOFO npouecca. W BOT OKasanoch, YT XONOAHbIMA
BO3AYX, MOAaBaeMbiil B AOMHbI, OXNaXAGeT Pyay, yBenuinsaet Bpe-
MA NAaBKW. 3HauMT, Hapo ero NpeABapUTENsHO noporpesars. Ho
yem? OTBeT npuwwen BLICTPO: razamMi, KOTOPbie BLIXOAAT U3 KONOW-
HUKa AOMHbI ¥ nponaaawT GecrionesHo. A oHK ropiouue. Hano ux
cobupatb, NOAXwraTh M rPeTb WM BO3ayx. Ho B Kakom annapate
3TO0 Aenath? IATW annapartbl BbiNM W3rOTOBMEHbl AHTNYaHUHOM
Kaynepom B 1857 roay v HazBaHb! MO UMeHW yzobpetarens.

B 06wwmx yepTax annaparsl Kaynepa coXpaHuancs A0 Hawux AHER.
OHKM COCTOAT M3 METaNNMYECKOro KOXYXa, HaNOMMUHAIOWErD CTep-
Hy, MOCTaBNEHHYI0 '‘Ha nofa”, 1 6YKBaNbHO HaBUThI OrHEYNOPHLIM
KUpnudomMm. Kupnuuu_ cnoxkeHbl Tak, YTO 06pasyloT Mexay cobon
BOnbILOE KONWYECTBO KaHanoB. B Kayrneps! 0TBOAAT KOMOWHMKO-
Bbte raspl. OHW rOpAT CUNbHBIM,NNAaMEHEM U PaCKanfAlT KUPNNYHYIO
Knagky. A notom uYepes pacKaneHHbIf Kaynep NPOXOAWUT BO3AYLL-
Hblil NOTOK nepea nogaseit 8 AoMHY. OBLIYHO AOMEHHbBIE Me4U MenT
TpU-YeThipe kaynepa. floka BO3AYX NMPOXOAUT vepe3 OAMH W3 HUX,
OCTasibHble HarpeBaloTCA KOMOLWHUKOBbLIMU razaMu.

[MocreneHHO B ropHe . AOMEHHOM nNeuyt CKAanNMWBAeTCA rOTOBbLINA
uyryH. Torga cHavana BoIMYCKalT NRaBalowuil Ha ero NOBEPXHOCTH
wnak. flnA atoro B AOMHE ecTb OTBepcTUe — fleTKa, KOTOpPoe Ha
BPeMA NnaBxKu 3a6UBalT rAvHOR. JomeHwMKY {UX HasbiBaloT rop-
HOBbIMK) NPOBMBAIOT NOMOM FAMHY, W WAAK MO cheuranbHOMY
KaHany CAMBAaETCA B LNaxKoBbii KOBW. 3aTem HacTynaeT o4epefb
uyryHa, YyryHHaa netka, Takxke 3aBuTam NMHOM, pacnonoxeHa
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HMKe WNakoBoil. Ee BCKPLIBAWT, U YYFYH MO APYromy »Kenofy
Tyroii 6arpoBoii cTpyell yCTPEMNAGTCA K CBOEMY KOBLUY.

Kokc noGegHoit nocTynbio BOLLEN B METannypruio, HO. . . Ha nep-
BblX NOpax NpoOM3BOAUTENLHOCTE AOMEH AdEe yrnana no CPaBHEHUIO
€ TOW, KaKan y HuX bbina npu paboTe Ha apesecHOM yrne, Okasanocs,
YTO KOKCY He XBaraer. . . Bozayxa. OH MOXkeT XOpOoLIO ropeTh U Aa-
BaTb OYEHb BbiCOKYIO TEMNEepaTypy TOMLKO MpPU MOLYHOM BO3Ayuwl-
HOM AyTbe. A TaKOro KOnuWYyecTBa BO3Ayxa mexu, paGoTtawowe ot
BOAAHOrO Koreca, AaTe He MorsaW. ITO cTano noa cuny Tonbko na-
POBOM MalUMHE,

Mepexos Ha MUHEpansHOE TOMIMBO NO3BONWUIT CYLLECTBEHHO YBe-
JNYUTE MOLLHOCTb AOMeHHOW newv. Ho Kak TOnbKO AOMHBI CTanu

AaBaTtb 6onblue Y4yryHa, Tak TyT ke NYANVHroBble Nevu, nepeaesisisa-
lowme YyryH B cTanb, nepectanu cnpaBnATeCA ¢ BO3pOCLUed Harpys-
ko, Yl onAaTb MeTannypruA ctana 8 TYNUK: ANA NOBbILEHUA KOnu-
4ecTBa cTanu Tpe6oBanoch BMECTO NYANUHIOBAHWA HaTKW HOBbIN,
Bonee 3adihekTUBHLIN MeTOA nepepena vyryHa. JKoHOMUuecKas
noTpeGHOCTL B TAKOM METOAE OKasanack HacToneKo Gonbwoil, 4To
HEKOTOpble rocydapcTBa HasHauvnu ocobble cyGeuanv u npemum
usobpeTtatenAmM, BblABUraBWMM HOBbIe NpeanoykeHuA. 'Couckare-
neit*” GeIN0 XoTb OTGABNANW, HO BCE UX NPEANIOXKEHWA OKa3biBaNuch
nubo HeIKOHOMUYHLIMU, NGO HECOCTOATENLHLIMM MO TEXHUYECKUM
npuyuHam. Jluwe B 1856 roay ator Bonpoc GbiN GriecTALe paspetleH
aHrnuuaHuHom FeHpu Beccemepom.
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3ameuatenbHo To, uTO Beccemep noHava-
ny He 6bIN MeTannyprom U gaxe umen ob
3TOM Aene BecbMa CMYTHOE NpeacTasneHue,
370, KOHEYHO, CUNBLHO 3aTPYAHANO ero pa-
60Ty, HO, C APYroi CTOPOHBLI, OH, NOAOBHO
yacoBUMKY [eHTCMaHy, He HaxoAauncA roa,
BAUAHWEM TPaAWUMOHHBLIX B3rNAAOB U py-
TUHHBIX NpUeMoB ‘‘ohuumansHoNi . "meTan-
Aypruu ToWh anoxu. beccemep Bk yHXxe-
HEpOM, BrlajerbueM 3aB0Aa M XOpPOWIWM
usobperatenem. OgHUM M3 ero w3obpete-
HWA Bbin apTUINEPUWCKWA CcHapAL Oco-
6ot KoHcTpykuuu. AnA npowussoacTBa
3aToro cHapapa nortpeBoBanace nurelHaA
cTanb,, nonyyaemaA ObIcTpblmM cnocobom.,
Takoro cnoco6a B To BpemA He 6uino, u
Beccemep pewwn uaobpecty ero cam. OH
pelnn NpPOAyBaTh XWUAKWIL YyryH B TUrfie
CUNLHOW BO3aYILHOW CTpYel, paccyuTbIBan,
uyTO yrnepop -6yaeT COBAUHATLCA C KWCNO-
POACM BO3ayxa, YXOAWUTh M3 MeTanna u Ta-
KM 06pasom uyryH npeBpaTUTCA B CTalb.
CoBpemeHHaA eMy Hayka oTpuvuana rakyto
BO3MOXHOCTL, CYUTaA, 4TC NOTOK BO3AYXa
6yAeT NULlib OXNaXKAAaTh YyryH.

Mepeble onbiThl npowny GnectAwe. Ho
AanbLie Nowio HeNOHATHoOe, B OAHOM 11 TOM
e TUrne Npu 0AMHaKOBOM NOTOKE BO3AYXa
nony4anacs TO TpeKpacHaA cTafk, TO Oes-
HapexHbit Bpak. Wb ¢ NOMOLWEI LWBeA-
ckoro metannypra [epeHceHa nochle MHO-
roYncneHHbIX uUcceAOBaHWiA yaanoch BuIAC-
HWUTb, B yem aeno, pu NpoayBKe XXUBKOro
4yyryHa BO3AYyXOM rNaBHbIM “'roploYUM’’ AB-
FIANICA BOBCE He yrnepof, a NPUMECH Kpem-
HUA ¥ MapraHua. imeHHO OHM, coeguHAACH
€ KUCNOpOAOM, ele Bonee pasorpeBany uy-
ryH ¥ paBasnu BO3MOXHOCTb Bblropats yrie-
poay. [Moatomy, Korpa Beccemep 6pan ana
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CBOMX OMLITOB HYTYH, NOJSy4eHHbIA U3 pya, BorateiX KpemHuem M
mapraHuem, Bce wino Xopowo, Koraa >e UCNons3oBancA MyryH w3
APYrUX pyAa, pesynsTarbl 0KasbiBanuch OTpMUaTeNbHbIMM,

WHTepecHo, 4TO, B3AB NATEHT Ha cneuuanbHbLIW arperat AnA Bbin-
naBKK cranu nNo HoBOMY MeTOAY, Beccemep ueHun ato usobpereHve
ropasgo Huxe, Yem Apyrve cBou paboTbl — FMBPaBIMMECKUI Npecc
¥ TUAPaBIMYECKUE HOXHMULI ANA pe3Ku meTanna. Jluwb nosgxee,
KOrAa HOBbIW Crnoco6 pacnpocTPaHusIcA no Bcemy mupy, wsobpera-
Tenb NOHAN BCHO 3HAYMMOCTb CAENaHHOIo UM.

Turens, unu KaK ero cranu HasbiBaTb NO3)Ke KoHBepTep Becce-
Mepa, NpolesT HeCKONbKO CTaaui, mpexae 4em BOMNOTUACA B Hau-
fonee CcOBeplEHHYIO KOHCTPYKUuMio. CoBpemMeHHbI KOHBepTep
npeacraBnAet co6oi- “rpyluy’’ U3 TONCTOrRO AWCTOBONO XKenesa, Bbi-
AOXKEHHY!0 BHYTPU OrHeynopHelM Kupnuyom. Arperat MOXeT
NoBOPAYMBATLCA BOKPYT ropuU3oHTanbHOW ocu. Mepes Havanom. npo-
Lecca KOHBEpTep CTABAT B BepPTUKaNbHOE NONOXKeHWe 1 Yepes Fopno-
BWUHY 3alMBaOT XUAKWUIA YyryH. 3aTtem cHu3y, yepe3 dypmbl, Hauu-
HalOT nopaeate Bo3Ayx. ChnyctA 20—25 muHYT (B coBpemeHHbIX-
Gonbwux KoHeepTepax 40—50 MuUHYT} npouecc 3aKaH4YMBaeTcH,
KOHBEpTEep HAKMOHAKT W FOTOBYI0 CTaNb 4Yepe3 Ty XKe rOPNOBUHY
BbIAMBAIOT B KOBLY,

Baymaiiteck B atu ungpsl — 20—25 MUHYT. ITO 3HAUWUT, YTO Aaxe
mManeHbKUA KOHBEPTEP MOXeET 3a CYTKMW [aTh Gonblie mMeTanna, Yem
OECATH CamblX OOAbLIUX NYANMHroBbIX neveld. W 310 oueHb Xopowwmii
metann. A rnaeHoe, 6eccemMepoOBCKaA CTanb OTJIMYHO 3aNONHAET Nu-
TeliHble IOPMbi, OH3 MOXeET NPUMEHATbCA W ANA OTIIMBKKM, U ANA
NPOKATKY u3genuid. TaKk 0AHOBPEeMEHHO ObIn peLueH BOMPOC U-Konu-
4ecTBa, U Kauecrea.

Pa3ymeeTcA, KOHBepTep HemMbICnMM 663 MOLHOWK NMapoBOA Mallu-
HbI, NPUBOARLLEH B AABWXEHUE BOSAYXOAYBKU. OH TpeByeT, noxanyi,
Aaxke Gonbliero NoToka BO3AyXa, YeM ACMHA. B paGotatoliem KoH-
BepTepe OyLuyeT HAacTOAWMIA yparaH. BosayluHeie CTPyW, NMPOHU3LI-
BaA Becb 06eM YyryHa, 3aCTaBfAT ero OypAnTs ¥ BUTLCA O CTEHKW,
Arperart peBeT, KaK Pa3bAPEHHLIA CMOH, @ U3 FOPMOBUHBLI BhISIETaET
dioHTaH OrHeHHbIX uckp. HaxoauThcA B 3TO BpemA nNoGnmsocTy He-
BO3MOXHO: OrIOXHELWb, A3 U UCKPBI MOryT obxeus, [oaTomy pabo-
4ue JepXKaTcA B OTAaneHun.

Ycnexu 6eccemepoBaHuA Boinkn ele Gonee GnectAliy, Yem B CBOE
BpemA NypnuMHrosaHua, [JocTaTOMHO CKa3aThk, YTO C BBEASHWEM KOH-
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lenpu Beccemep
1813 — 1898

TeapqecK ue uHTepecs! IHavMeHuTo-
20 aWznuldcko20 u3obGperaTens
beccemepa . 6binu OYeHb pPAIHOOO-
pazHsi, OH nonywun Gonee coOTHu
nareHToO’ Ha pasnuvHsLie ycoeep-
WeHCT808AHUA: U20bYa T wramn
OnR MapOK,CNOBONUTHY IO MaWUHY,
MAWuURy ONA U320T08I1IeHUR BPOH-
308020 nNOPOWNKaE, MawWuRy 018 .
NPECCOBAHUA C8XapHO20 TPOCTHUKAE, UeHTpOGexHbil Hacoc u 0p:--B
1854 200y Beccemep nNpednowun ycoOBepweHCTBO8HHBIU TAMebd
aprunnepulickul cHaprd u @ C8A3U C ITUM 83ANCA 38 OTbIcKaHue 60s1ece
CKOpO20 U Jewes020, Yem U3BECTHbIC 8 TO BPEMA, cNocaoba nonyyeHus
nurol cranu OnA U320T08NEHUA OpyOuliHsix creonos. Yepesz dea 20da
Beccemep 6eper narent Ha cneyuansHpill KOHeepTrep OnA Npodyexu
yyayHa 6030yxom Gez pacxoda 20ptovezo. He 6ydyvu merannyp2om
U HE pacnonazan HeobX0OUMbLIMU TEODETUYECKUMU NO3HaHURMU, Eec-
cemep He pa3bupanch 8 XapaxKTepe XUMUNECcKuXx peakyul, nexauux 8
ocHOBe HO8020 cnocoba nonywerun cranu. HeacHo 6s1no Beccemepy
3HaYeHUe YUCTOTbI NPOJyaaemsix 4y2yHOE8 no cepe u Pocdhopy, a raKxe
HEOBX00UMOCTb YOaNIeHUR KUcnopoda u3 cranu nocne npodyeKu.

Byodyyu enadensiiem 3asoda, Seccemep Obin CLIHOM C80820 8eKa U
€80620 Kfacca, B yenAx Ha}xues! OH NareHTOB8an Kamooe,0axe He3Ha-
YUTENBHOE YCOBEPUWIEHCTEOBBHUE U YNODHO OTCTAUGAN C8OU 38TOPCKUE
npaea Ha pade cydebGHbIx gpoOUeccoa, 8030YOEHHLIX NPOTUE HEz20 Opy-
2umu usobperatenAmu. Kozda cxomwancr aHznutickul merannypz
P.Miwowerr, mHD20 nomozaswiull Beccemepy ce80umu COBETaMU, TOT OT-
KAa3ascA 8biNaruTs KaxKoe-yTu6o nocobue ezo 8dose.

Beccemep Huko203 He cmoz Gui paspaborary ceoll npoyecc 00 cra-
Out e20 hpoOMbLIUITERHO20 6HEOPEHUR, ecfit Bbl He NOMOUb WieedcK020
merannypea epexceHa, oTnuYHO snades uiezo reapuel. Tonsko nocne reo-
peruveckux o6ocrOsanuld [ epercena 6eccemepoecxuu KOHGepTED Ha-
val1 NoGedHOE Wwecreue no ceery.




KOHREPTEP BECCEMEPA

Beptepa B AHrnuum, ®panuun, Weeuun, TepmaHny 1 GoNbLIVHCTEE
ApYyrux eBpoONeiiCKUX CTPaH LUeHa Ha cTanb yfnana B4eTBepo. AHIMUA,
HanpyMmep, 3a 0AWH Tonbko 1877 rof cakoHomMuna Ha 3TOM Goree
30 MUNAMOHOB (PYHTOB CTEPNIUHIOB.

B Poccuu pasButve GeccemMepOBCKOro nMpolecca Lo MeaneHHee
no uenomy paay nNpuduH, BaxxHeRuMmy 13 HUX BbINn KOCHOCTH U He-
NOBOPOTAMBOCTL UAPCKUX YMHOBHUKOB, HE »ENaBluUX [YyMaTtk ob
3KOHOMUUECKOM MoTeHuuane crpaHbl, BoAswnxcA B3ATL Ha cebA
OTBETCTBEHHOCTb M MO3TOMY He BbiAEeNABLINX HeO6X0AUMbBIX CPEACTB.
TNepBeble KoHBepTepbl B Poccun noABuUnvch nuwe B 1872 roay, Korpa
Ha OByxosckom 3aBoae, a nosaHee Ha HumxHe-CanavHCKOM BbINo
OpraHW30BaHO NONyyeHWe NUTERHON cTanu,

BeccemepoBckWUiA KOHBEpPTEP 3anni MuUP NOTOKaMW AEWeBOro u
xopowero Metanna. Npo6nema nony4YeHUA NpoOCTON NUTEHMHOR yrne-
poaucToli ctanu 6ena peweHa. OAHAaKO KOHBEPTEP He MOr A4ath Ka-
YeCTBEHHOIO MeTanna, 06naaaloLlero NOBLIWEHHBIMWU MEXaHUYECKH-
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My cBoiicTBaMu, UyryH u Bosayx — BOT Bce, 4emM MoT ‘onepuposaTe”’
KoHBepTep. [lna KauecTeBeHHOM cTanu 3TOro mano. A ee HYXHo Gbino
Bce Gonblie 1 6onblie — AnA BaHAaXKeN, CTPeNoK, KPECTOBUH U ApY-
rux OueHb NPOYHLIX W3genui, TpeboBaBLUMXCA pazBUBaAIOLIEMYCA
TPAHCNOPTY M MHOr'MM APYTrvM OTPachAm NpoMsiwieHHocTy, [lenats
ux 6bINO He U3 Yero, KPOMe Kak U3 OBLIYHOI CTanu, KOTOPYH Bbipa-
BaTeiBanM B KOHBepTepax. B nepvoa ¢ 1840 no 1880 roa B8 AHrnuu
¥ MepMaHUK HEMMOBEPHO Y4YacTUNNCL XeNe3HOLOPOXKHbIE KaTacTpo-
tbsl B pesynbTate NOMOMKUW OCeil MAPOBO30B, PECCOp U APYTUX AeTa-
neii, BoINOAHEHHLIX U3 NPOCTOW yrnepoaMcTon ctanu, 3 Takoro xe
metanna B 1857 roay Hemeukaa tmpma Kpynna 6bina BblHYX/AeHa
M3roTOBUTL BPOHIO ANA MaHUWPHLIX (hperatoB. EAUHCTBEHHO, 4TO
MOr K cAenaTe HemeluKre MATanNypru, — NPUroTOBUTL OYEHb YUCTVIO
cranb, ocBOGOAMB ee OT BCA..UX NPUMECEH.

BmecTe ¢ Tem nepes meTtannypramu TOro BpemeHu BO3HMKNE eLe
OfiHa cepbe3Han npobnema, BeccemMepoBCKuit KOHBEPTEp B ero U3Ha-
4YansHOM BapuaHTe MOF paboTaTb TONLKO Ha YyryHe, HU OAHOTO
rpamma mMeTannonoma 3arpy»atb B Hero 6blno HenbaA. A YTO e
Aenatb CO CTapbiMK, OTCNYXMWBLUMMMK CBOE METa/UTMHECKUMU U3AE-
nuAmu? Kyaa pesatb TpecHyBLuMe Banku, noKopobusLluKeca: hepmsl,
chefleHHble Koppoaveil cyaa? Beab nepennass Bce 3TO B Mgy — Y no-
NyYWLWb OTNMYHBIA MeTann, npuuem Gonee AeLIEBLIN, YeM U3 YYTYHaA,
Ho rae oHa, Takaa neub?

WTaK, Ha noBecTKe AHA CTOAMNO ABe 3aAa4M — HAyYUTLCA NONyYaTh
Ka4yecTBEHHYH CTaNb Y nepepabaThiBaTh METANNUYECKHUE OTXOAbI, KO-
Topble pocnu ¢ katacTpodinueckoit GeictpoToil, Obe aTu 3apauu Gne-
cTAWe pewun dpaHuy3ckun uHxerep Moep MaprteH. -

MNoxavany cam oH Aymars, 4TO peuaer TONbKO OAHY 3anaqy — BTO-
pyto. B 1865 roay Ha 3aBoae CBOEro OTlUa OH CKOHCTPYUPOBAI fMevb,
B KOTOPOI cTanb Nony4Yanack HenocpeACTBEHHbIM CMAaBneHuem 4vy-
ryHa €o CTapbiM NyANUHTOBbIM >ene3om. [lpu atom MaprteH cnpa-
BeANMBO Npeanonaran, 4To, co6niofan onpejeneHHbIe NPONOPLUHN
MEXAY COAEpKaHWeMm YrnepoAa B CTalk U uYyryHe, mMoOXHo Gyaer
TIoNy4aTh MeTann nioboro cocTaBa M 3apaHee 33faHHbIX MeXaHWYec-
Kux CBOICTB. MpeA He HOBaA: ee, KaK Mbl NOMHWUM, OCYLIECTBUN
ewe [eHtcmadn. OpgHaxko y neun MapTteHa Obina ogHa 0COBEHHOCTD,
KOTOpaA W MNO3BONWAA 3TOMY arperaTy 3aHATb BblAAlOW|eecA MECTO
B MeTannypruy: MapTeHOBCKan Nedb OTarniveanack He KameHHbim
yrnem, a pereHepaTtopHsiMun razamu,
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Jlioan cTapwero NOKoneHUA MOMHAT TPYAHsIEe roabl Benukoit
OteuecTBeHHOR BOWHbI. TOrpa B Thify He XBaTano 6eHauHa Y Mo A0~
poram e3gunn rpy3oBUKM C ABYMA HEYKMOXKUMW BepTUKaNsHbIMK
KOTnamu no 6oxam KabuHel, a B Ky30Be nexan 3anac “‘tonnusa’’
AepeBAHHbIE 4YPKU. DTU KOTNblI U BbinKk rasoreHeparopamu. O6pa-
308aHMe rasa B HWUX NPOUCXOAMNO MNPWU rOPeHUU APeBecHHL] C Heao-
CTaTOYHBIM KONMYECTBOM BO3AYyXa. Bam 3TO HUYero He HanomuHaer?
Hy, KoHeyHO: uarorosneHue, ApeBecHOro yrndA, TOALKO paHbLe ro-
prouMe rasel NPocTo BbLIBpackiBany B aTMocdiepy, a B AeNo Wen yrons.
B razoreHepatope ke, Ha060OPOT, OCHOBHLIM NPORYKTOM nNpouecca
ABNAIOTCA rasbl, 3 NO6OYHLIM — yrofnb. MMpKU CXXUraHUM KameHHOro
yrna vnu topda B rasoreHeparopax o0pasylOTCA TaKue yKe ropiouue
rassl. Ho. . . OHy NO3BONRAIOT NONy4aTs Goslee BhICOKYIO Temnepary-
py, Yem Npu1 ropeHn ApeBecHOro yrnA. A rnaBHoe, oueHb YNpoLwaT
TexHonoruueckuid npouyecc. Tenepb He HY>XHO cHabaTb Nevs TOMKOH,
Kuaath nonatamu yronk, Buirpe6ars sony. Bmecto atoro — otkpsi-
Ball BEHT::Nb M NOAXUrall cTPYIO rasa.

MapTeHOBcKaﬂ fedb OTHOCMTCA K TOMY Xe Tuny orpamaTeanblx
neveid, 4To W nyanuHroead. lMnama B Helr He KacaeTcR Henocpea- .
CTBEHHO MeTanna, a yaapaercA B cdepuyecKuii cBoA, Tenno oT KoTo-
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poro v oTpaxaeycA BHM3. Mo (unu noauHal neun npeacrasnAet
coboi yrny6neHue — BaHHY, BbiSTOXKEHHYIO OrHEYNOPHLIM KKpPNu-
yom. B Hee 3arpyxaloT MeETannMYECKWA NOM, 3aNUBAOT XKUAKUA
YyryH, NOTOM MycKalT ras v nofxurawT ero. [locreneHHo meTanno-
NnoMm pacfnaBiAETCA ¥ NepemMelumMBaeTca ¢ YyryHom. B BaHHy pobas-
NAT U3BeCTL U ApYrue distocsl, YTOBLI NOCTOPOHHWE NPUMECH, YXYA-
walollMe KayecTBO MeTanna, ferye BCMAbIBanNu WU Aepanqck Ha No-
BepXHOCTU. TOT LWAK 3aTeM CIvBalT (MY, KaK TOBOPAT CTanesa-
Pbl, CKa4#BaoT) OTAENLHO OT MeTanna.

OpHa nnaeka B €TapbiX MApTEHOBCKWX Nevax Npoaomxanace 10—
12 yacoB. [onro, ckaxeTte Bbl. C KOHBEPTEPOM U He CPaBHUTL. Pa3sy-
MeeTCA, Aonro. 3aTo K KOHBepTepy BO Bpema NMAasKy He nogoiigets,
He BMeluaewsca B X0/ npouecca. A MapTeHOBLUbI UMEIOT TaKy1o BO3-
MO>HOCTb. 32 BpeMA NNaBKu oHM 0060 MeTannnueckom “noxKon'”
HECKOTbKO pa3 6epyT M3 BaHHbI NPOGY mMeTanna ¥ onpeaendioT, Ka-
KWe KOMMOHEHTHI HYXHO A06aBUTL, HAaCKONLKO YBeNWYUTH UMK
YMEHbLUWUTL TemnepaTypy, 4ToObl MOCKOpPEe BbIrOpenu WM yLLau
8 LUNaK BpeAHsIe NpUMecu.

Mel YAOMAHYNKM O NOGAaBKE KOMMNOHEHTOB. DTO Gecueﬂuoe npe-
MMYLLECTBO MapPTEHOBCKON Meyy, KOTOpOoe MNO3BONAET NONyYaThb
'CTanb BbICOKOrO KavecTBa. Kak Bbl MOMRUTE, ewle ApeBHMe MacTepa
6pocanu B XUAKWIM MeTans TpaBbl, UBETHI U NUCTLA, COAepKaLLne
mapraHew, Xpom, BaHagui, monubaeH, TO ecTb Nervpyoue Bellle-
cTBa, Npuaawwme cranu ocoble cBoUCTRA. Teneps Ha MaPTeHOBCKONA
neyn MeTannypru Monyuyunu BO3MOXHOCTb A0GEBNATL B XKUAKUM
MeTann nervpylouve BewecTBa yXe B Y1CTOM BUAe.

Wrax, Kk koHuy XTX Beka yxke onpenennnoch COBpeMEHHOB nmuo
Metannypruu. B pomHax 13 >xenesHol pyAbl BeINAABAANN YYIr'YH, KO-
TOpbIA 3aTeM B KOHBEPTEPAX WM MapTeHOBCKMX Meyax nepensiaBna-

m B crank. Takum o6pa3om, NonyYancA ABOWHON Nepeaen: U3 pylbl— -

UyryH, u3 4yryHa — crane. [lpouecc BbicOKONpoussoauTensHbiii u
. LOCTaTO4HO 3KOHOMMUYHLIN, XOTA ¥ UMEID LN Cepbe3HbIe HeAOCTATKU.
Ho B 1O Bpema pocTouHCTBa ABOWHOrO Mepeaena Bbl ropasno
KpyfHee ero HeaocTaTkoB. Henapom atoT cnoco6 pacnpocrpanunca
no BCcemMy MWpPY v cTan Knaccuyeckum. Hegocrarku ABoitHoro nepe-
Aena BbIABUMUCL 3HAYUTENILHO N03aHee, Ha WHOW, Bonee BbiCOKOM
CTYNeHW TeXHWMUYecKOoro pa3BuTuA. B coBpemeHHOM, CeroAHALHEM
BuAe ABOMHOM Nepeaen MOAHOCTLIO BLINONHWUN CBOKW 3ajayy — Aan
4enoBeYeCTBY OrPOMHOE KONMYECTBO CTaneil camoro pasHoobpasHo-
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ro HagHavyeHuA, Ges aToro Hpina 661 HEBO3MOKHA HayYHO-TEXHUHECKaR
pPeBonoUMA, CBMAETENIAMMU - YYAaCTHUKEMU KOTOPOK Mbl ABAAEMCA
¥ KOTOpPO# 06A3aHbI NOUCTUHE haHTACTUYECKUMI CBEpLIEHUAMM,

R FA3 U Yrolib ~ KTO KOro?

970 Havanoch ewe B NocnegHen YeTeepT AEBATHARUATOrO CTONETHA,
B TOT Cameliii NePMOA, KOFAA ABYXCTYMNEHYAThIK Nepelen 8 MeTannyp-
rMU OKOHYaTErNbHO ocbopmuncn 1 rioBcemMecTHO yTaepaunca. 3emHal
Wwap MOKPLIBAMCA yCcTON CEThIO ene3HuiX Aopor. JHem u HOubo
M4anuck Mo HMM NapoBo3bi, Bee Honee y Gonee MOWHLIR, B TAHYNN
3a coBoli cocTaBel, Bece Bojsiee M Gonee ANuHHbIe, OKEAHCKYIO Irnags |
6opo3aunu xenesHble NapoxoAsl. B X FrynKom ypese cTapaTensHo
NbIXTENU NapoBble MalLWHLI, BPAalLaA orpomMHble rpebHsle Koneca.
A no TpAcKUM BynpikHLIM YNVLAM eBpONefckuX CTONMUL YXKE Fpo-
MbIXanuw Heyknioxue naposbie thyProHbl ¥ Mepebie IKWUNEXK ¢ ABU-
ratenfimMu BHYTPEHHErO CropalunA, YAnBUTEeLHO HanoMuHatowme na-
BO3YUMMBIO NponetKy. Bonee Toro, y»e genany nepeble pobkue no-
NbITKY OTOPBATLCA OT 3eMNM neTaTenNbHbie annapaTsl TAXenee BO3-
Ayxa, '

Kasanoch, ¢ TexHuueckumu npoGriemamy YenoseyecTBO MOKOH- .
yuno. B camMom Aene, KOHTUHEHThI ObiNu CBA3EHLI MeXAy COGOWH
TenerpathHeIMU KaGenAmK, 4YTo bbecneunsanc mup GeicTpoir nepe-
aavel MHopmauvi; TPAHCNOPT MCMPABHG MepeBO3Wa NaccaKupos
W rpysbl Ha Cylle M Ha MOpe; NapoBbie MalMHb! 4aBani A0CTAaTOYHOE
KONWYECTBO SHEPrWM, 4ToBLI NPUMBOAWTL B AEWCTBUE 3aBOACKWE W
tabpuuHble cTaHKUW. MexaHU3auuA, TPAHCMOPT, CBA3b — 3TUX ''KOM-
NoHeHTOB'' ROCTaTO4HO, (e l]Y] u.ueunusau.mn Morna cuutatb ceGA
BbICOKOPa3BUTON.

B HOry ¢ TeXHU4eCKUM NPOrpeccom wWnun ¥ merannyprin, OHu He
TOnLKO OTpaboTanu 6e30TKa3HLIVi TEXHONMOrMYecKUi Mpouece nony-
YeHWA MeTanna, HO ¥ Pacro3Hasnt MHOIroe U3 TOro, YTo NPOUCXOAKNO
B AOMHax, KOHBeprepax, mapreHax. KKoHeyHo, pacrno3sHanu He ege,
a Wb camoe OCHOBHOe, camoe HeoBXOAMMOe, HO 3TO Y)Ke AaBano
BO3MOXHOCTb He 6pecTy OWYNbli0 B TEMHOTE, H8AERCL HA cHacTnu-
BbliA Cny4ai, a Hanepes NPOTHO3MPOBATL NMYTWU NMONY4YeHWA cranei ¢
TEMWM WM wABIMK cBoilcTBamMu, OcoBeHHo nocne PaboT 3amevaTesb-
HbIX pycckux ydeHnix [laBpa [levposuua AHocosa ¥ AMUTPUA
KoHcTaHTUHOBUME YepHOBa, KOTOPbIE PAECKPLIN MHOrve TakHb!
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Avurpuii KOHCTaHTUHOBKY
YepHos

1839 ~ 1921

Aesarnadyaru nar YepHow pxonyun
Merepbypecxud  rexHonozuveekuil
UHCTUTYT U 6CKOpS8 N0 npuanawig:
MUKW 38MEYATeNLHO20 PYCcCKoz2o me-
rannypea [1.M. O6yxoea Havan pa-
Gorars Ha cranenurelHom 3asode
nod 1erepbypaoM UHMEHEPOM MO-
norasoao yexa, B 1899 2ody YepHoe
sorynun 8 omHocTs npogheccopa
merennypauu Muxadnoacxold aprunnepuilckoil axademuu, 20e u
paboran noyru do camoll cMepTu, -
bonvwioge HayyHO8 U ‘NPAKTUNECKOS 3IHEYEHUE UMENO coenanHoa
YopHOBHIM OTKPBITUR KPUTUNBCKUX TOYOK HA2PBEAKHUA, NPU KOTORbIX
NPOUCXOOAT BHYTPOMHUE NPEBPBwsHUR cTanuy, YepHOBLIM TEOpETU-
yecku 0B0CHGEEH U SKCNEPUMEHTENBHO NOATBEPMOOH 861800 0 TOM,
4TO powalowyic pons 8 GopMupoeaHuy CTDYKTYDbI U NONMYYeHUU
Tpabyemsix cgoldcra crenu u2paeT TepMUYecKaR ofpaforka, & He
KoaKka, Kex cyuranocs pakes, [lpoyecc repmuysckold obpalorku
opyouiteix craonoa, enedpeiisil YepHoemm @ npaxruky aprun-
nopulick020 npouasodcraa, ceiepan GonswWyo ponb @ dene cHalweHuA
pyceKxod apTunnepuu HaBeXHsIMU U NAOYHLIMU CTBIbHLIMUY OPYGUAMU.,

Baxnelwum nonoyenuem, asi08uHyTsIM ewe 8 nepeoll HayyHod
pabore Yeproaa, 6bin0 ycranoenerue ceAu Mexdy rennosof obpa-
Borrxod granu, s crpyKrypold u caolgreamu. Irum e Hemanod cre-
neHu Buinu 3an0XKeHs! OcHOBL! HoBOU oBnacTy HayKu — MaTannpesds-
HUA,

JHaWUTAaNsHYI0 POk 8 NPO2PACCE MBTANRYP2uU CTaNY Colepany pa-
Gorsl, udeu u NPEOnOXeHUR YepHOBE, GTHOCALWUBCR K YCO8BPWEHCT-
8G88HUI0 METENNYPUYECcCKOU TaXHUKU U UHTENCUPUKUUY METBANYD-
auygexux npoysccoe, E20 Tpyd ''Cranenurelvos deno” cren ghyHoa-
MGHTanbHLIM GKIBO0M 8 MOTENRYPR2UI0 U ABUNMCR,NO CYWecTaY, nep-
abim HaYYHhIM TPYAOM nO merannoeedenuio 8 Poccuu,

Hayuwtisle 3acnyau YepHoes noaywunu npuaHaHue 80 @caM mupe.
O Gbin uSBPOK NONATHLIM Y116HOM MHORUX HEYUHBIX U TOXRUNECKUX
o6wecrs 6 Poccuu u 38 epanuued, -




MeTanfa, YCTaHOBMAW, OTYero CTanb CTAHOBWTCA MPO4YHOWU, & OT-
4ero Xpynkow, ynpyroi, nnactudaHoi. . . Tenepb MOXHO 6b1n0 GbiTh
YBEPEHHbIM, YTO HUKAKOW 3aKa3d MaluMHOCTpOMTenel He 3acTaHer
METannyproe Bpacnfox K CTafb C HY»XHbIMW cBodcTBamu Byaer
cBapeHa.

NMeHHO B8 3TOT ‘‘Gnaronofly4HbIA’’ MOMEHT MHOrMM meTannyp-
ram cTano ACHO, YTO MpUIAAa Nopa UcKaTb HOBble crnocobb: nony-
YEeHUA Kenesa.

He napapokcansHo nu? Het, HuuyTk. Pa3BuTye Merannypruy, Kak
v nwboil Apyroit OTPacnM NPOMBILWAEHHOCTH, B epBYyI0 ovepedb
oBycnoenueaeTcA rNYGOKUMM 3KOHOMUYECKUMM cthakTopamu U ob-
UM Pa3BUTUEM TEXHUKU. A KPOME TOro — 3Konorued.

Cpasy oroBOpyMCH: Y1 3KOHOMUKA, U Pa3BUTHE TEXHUKH, U 3KONO-
rMA — BCe OHU feficTBOBanW He oaHospemeHHo. [epBwIl TONYOK
Aana 3IKOHOMMKa, a MOTOM, Y>Xe B Hallle BpeMA, K Hell “npucoeanHu-
ek’ 1 octanbHeie ABa daktTopa. Bot Mbl 1 Byaem vx paccmaTpu-
BaTb, TaK CKa3aTh, B XPOHONOMNMYECKOM NOpPAAKE.

Mbl TONbKO 4TO CKasanu, YTO ABOMHOI nepeaen otopMuncs B
3KOHOMMWYHBIN U BbLICOKONPOU3BOAUTENLHLIA npouecc. U Bapyr —




3KOHOMUYecKue akTopkl. . . Hukakoro npotusBopeuva TyT Her.
[MpocTo Havanu MeHATLCA YCNOBUA ""BOKPYT'’ meTannypraw.

MepBLilt cepbe3Hbli yaap ABOWHOMY nepeAeny HaHec. . . KOKC,
Ja, na! ToT cambld KOKC, KOTOPBLIA Aan »u3Hb M COBPEMEHHOMY
AOMEHHOMY MPOLECCY, M, B KOHEYHOM WTOre, BCemy [ABOWHOMY
nepegeny. Mbl yXe ynOMMHanM, YTO KOKC MOXHO W3rOTOBWUTh
TONLKO M3 HEKOTOPLIX cOpToB yraA. WX Tak M HasbiRalT — KOK-
cyrowmeca yrnu. TONLKO OHW, BbifemkKaB ANUTeNbHLIA Harpes Gea
doctyna BO3AyXa, cnocobHbl MpeBpaiaThcA B MPOAYKT, RaroLuui
npu cropaHun 6ONblLUOE KOMMYECTBO TENJla W BbIAEPXKUBAKOLLMM
OrpoMHble A3aBNeHVA B gomue. Ho. . . 13 Bcero pazHoo6pasva yrnei
B 3EMHOI KOPEe MeHblle BCer0 — KOKCYIOWMXCA. B HeKoTopbix
cTpaHax UX HeT CoBCeM, B APYruUX OHWU COCTaBRAIOT NULWbL HECKONLKO
npoueHTos OT 06lero konkvecTsa yrnei. Tak 4TO HEKOTOpbIE, AaXe
NPOMbLILNEHHO Pa3BUTbIe rOCYAAPCTBA BbIHYXXKAEHb! 3aKYMNaTh KOKC
y cBoux Gonee oBecneyeHHbIX Chipbem coceneil. A NOCKONbKY KOK-
CYIOWMECA VI — AeUUNT, TO U CTOMUT KOKC Hemano. Mpuxogutca
nnaTuTb 3a Hero 3onotom. BoT Bam 1 akoHomuka!l Ho aeno’He Tonb-
KO B LeHe.

BcrnomHuM, uTo TpebyeTcA Merannypryuyeckomy 3asogy, pabora-
oueMy No cnocoby ABoliHOro nepegena. Bo-nepBbiX, emy Tpebyerca
enesHaA pyAa. 3HauwuT, 3aBOA »KenaTenbHO CTaBWUTL BO3NE PYAHOro
MECTOPOXAeHUA, YTOOLI HE BO3UTL PyAy wu3ganeka. Bo-BTOpbIX, emy
TpebyeTcA KOKC, BLITONHAWLWMA yHKUMM TENNOHOCUTENA | BOCCTa-
HOBUTENA PyAbl, 3HauuT, XOopowo 6bl CTaBMTL 3aBOA M BO3Ne 3ane-
el KOKCyWWUXCA yrneil. B-tpetbux, 3aBoay TpeByetcA Boaa,
MHOFO BOAbI ANA OXfna)aeHUA MeTannypruueckux arperaros, Cnego-
BaTeNbHO, 3aBOA OBGA3aTENLHO HAA0 CTAaBUTH BO3ME PeKy MAK 03epa.

A Teneps NOCMOTPMTE Ha KapTy W NOMbiTaliteck OTbICKaTL TaKoe
MecTo, rAe BO3ne peky Golm Gu1 MECTOPOXKAEHWA PYALI K KOKCYIO-
wuxcAa yraeid. Jlyuwe He nbiTaitech. . . Takum 0Bpazom, uem-TO
BCeraa NPUXoAWTCA NocTynathcA — nubo pyaoi, nubo yriem. Boaa,
€CTeCTBEHHO, BHE KOHKYPEHUMU: NOCKONbKY BO3WUThL ee B enesHo-
AOPOXHBIX UMCTepHaxX GbiNo Gbl BEPXOM 3KOHOMWYECKOW -HELleneco-
oBpa3HocTy, 3aBOALI Bcerga CTPOAT Bo3ne Boael.W crapalorca npu
3TOM BbI6paTh Takoe MecTO, 4ToObl Henopaaneky 6biny nMBo yrons,
nuéo pyaa. MmeHHo Tak 6bin nocTpoeH 3HameHWTLIN MarHurtorop-
CKUA mMeTanaypruyeckuii kombuHat: Ha Bepery peku Ypan soszne
ropsl MarHuTHOM, CNNOWbL COCTOAWEN U3. NepPBOCOPTHON XenesHoM
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Bmurpuit UBaHOBYY
MeHpenees

1834 — 1907

PoduHa eenuK020 pYyCccKO20 yyeHo20 —
Tobonsck, 20p008 cobinsHbIX 08Kabpucros,
TecHbie KOHTAKTbI ¢ HUMU U Oaxce podeT-
8OHHbI® OTHOWeHUA (Oexabpucr H.bacap-
2uM BbIT ¥eHaT Ha CecTpe y4eHozo) Hano-
MUnu 3ameTHbIl OTNEYATOK Ha hopmupo-
asnue nusHocTu MeHoeneesa,

Baxcredwum denom wusnu Mendeneeaa AeUNOCy OTKPLITUE NEPUO-
OuYeCK020 33KOHE XUMUYECKUX IIEMEHTO8 — 38KOHE, CTa8We20 ecTecT-
GEHHO-HaYYHOU OCHOBOU COGPEMEHHO20 y4eHuUR O aewectae. Mendene-
€8y NDUHAONEXUT TaKXE PRO 8aycHeliwux pabor & pasnuyHsix 0618cTAX
HayKu. Byoyvwu 2eruanbHbIM XUMUKOM, OH 33HUMAIICA U MeTeoponozu-
e, u merponozuell, u azpoHomuel, u nedszozuxod. JluyHar 6ubnuore-
K8 YHEeHO20 HBCHUTHIGana OKOA0 16 ThICAY KHU2, Gpowiop, OTOENbHBIX
crarel. -

Mendeneea yuran nexyuu 8 [lerepbyp2cKom yHUBEPCUTETE, @ 38TEM
Os1n1 u3bpar npogeccopom xumuu flerepbypacKk020 TEXHONO2UYECKO20
uncTuTyTa, B 1880 208y sudHeldwue pycckue yyerHbie 8siosurnynu Men-
deneesa e uneHst lMerepbypackoli AxaBemuu HayK, HO pPeaKUUOHHOE
SonswuHCTEO ea OTEEP210 3TO NpedcTasfieHue, 4T0 8p138an0 pesxul
npoTecT nepedoaoll oBujecT@eHHOCTU cTPaHb!. [TATs pyccKkux yHusepcu-
78T08 Haszganu MeHOengesa c80uM NOYETHLIM Yenom. Kembpudxccxud,
Oxcegpopdckuii u Opyeue crapelwue yHudepcuTeTsr Esponst. npucsounu
eMy NOYeTHbIE yyeHble cTeneHu.

Mwozoe coenan Mendenees OnA paszeutud NpOU3BOBUTENLHLIX CUll
Poccuu, F20 uHTEpeco8aNUu 80NPOCHI WUPOKOR20 uCNO/b30688HUA OTe-
YECTGEHHbLIX NOMEIHBLIX UCKONAeMbIX.,

Boidarowulica yveHsitl yoennsn 60nsuwi0e 8HuUMaHUe Pa38UTUIO METAN-
nypauu, 0co60 yK83bi8aA Ha @aX(HOCTs UCNONL308AHUA B6e0HBIX PYO.
B ceoux Tpydax oH 06OcHORaN Takwe Heobx0dumocTs paapaborTu 6o-
28TbIX MECTOPONOeHUl XPOMOBLIX U MapzaHyessix pyd wa Ypane u
Ksawase, OGHum uz nepesix 6 Poccuu MeHdeneee nacrasuil 6onpoc o
8038PAWEHUL METAANYP2UU K NPDAMOMY GOCCTBHOGNENUIO JKeneaa. ~




pyasl. A kokc? Ero BosvAM 3a ThICAYM Kunometpos us Kyabacca,
FAe Toxe Ha Geperax pek CTOANW MeTannypryyeckue 3aBogsl Nob6nn-
30CTU OT 3anexeil Kokcywwmxca yrneid. Tak v aeiAcTBOBaf MHOrMe
roAbl 3TOT KOoMAneKc: ¢ ¥Ypana B Cubupb mMuanuck BaroHbl ¢ PyAoi,
a u3 Cnbupwu Ha Ypan B Tex »e BaroHax muanca Koxc. MoxHo npea-
CTasuThb, KaKumM BpemMeHeM 3T MAATHUKOBbLIE NEPEBO3KN NOXUNUCH
Ha cebecTonmocTb MeTanna! Ho uto noaenaews — Hapo!

Ho Beab BbiBaeT TaK, YTO MECTOPOXAEHWA PYAbLI UNM KOKCYIOLe-
rocA YrNA HaxoAATCA faneko oT BOAbI. Heyxxenu e ux He Mcnonk-
aylot? OTHI0Ab, Y€N0BEYECTBO He MOXKET NO3BONMTL cebe Takyio poc-
Kouwb. M ects HeMano 3aBOAOR, KYAA U PYAY, W Yronb BO3AT uspane-
Ka. [loporo 3To 06X0ANUTEA, HO YTO NoAenaelb — Haao!

BoT 3TW-TO 3KOHOMMKMecKMe COOBpPakeHUA “3acTaBuu MeTannyp-
roB ewe B MPOLMOM BeKe YCOMHUTLCA: a TaK N YXX XOpow ABOMA-
"HOW nepeaen? W He nyuwe nu GyaeT 3ameHUTsL ero kakum-nuGo apy-
MM NpoueccomM, ANA KOTOPOro He MOHaaoBATCA Bece TpW “'KOoMNO-
‘HeHTa'' — pyAa, KOKC W BOAA, @ A0CTaTo4HO Gyaer XOTA Gbl ABYX.

HaBepHoe, kaxpomy AcHD, uto nockonsky 6es pyAbl v BOAbl He

oboiipewnca, TO “KaHAWAATOM Ha Bbinet” 6b1a Koxe. Ho MOXHO nu
co34aTh Tawoli >kenezoaenaTeNbHbIM Npolecc, B KOTOPOM He y4acT-
ByeT KOKc? OTBEeT Ha 3TOT BONPOC He 3acTaBun ceba waatb,

- B 1899 roay A.N. Menaeneee npopovecku nucan: A nonaraio,
YTO NpuAeT Co BPeMeHEM OfATh NOpa HUCKaTb CnocoB0B NPAMOro
NONYYEHWA >kenesa u CTanu M3 pya, MUHYAR Yyryw’’. Tipamoe.nony-

yeHve. . . Ho passe HyxHO co3gaeaTh 3T0T npouecc? OH yxxe Buin-

' ©O3paH. . . HECKOMbKO ThICAYENeTWit Hasan. TaK uyTo e, BO3BPAT K
ctapomy? Jla, HO Ha coBpemMeHHO! NMPOMbILNEHHON ocHoBe. M3Be-
CTHLI pycckuid metannosen [1.K. YepHOB Teopetudeckyn 0GGCHOBbI-
BaeT OfUH W3 cnocoGoe NPAMOro BoccTaHoBneHWA. OH coBupanch
OCYLLEECTBUTL Er0 Ha NPaKTUKE, HO, KaK FOBOPHMTCA, PYKU He AOLUNK:
YepHOB MHOrO neT OTAaN-4pe3BblyaltHO BaXHOI paboTe Mo M3yHeHuio
BHYTpPeHHel CTPYKTYpbI MeTanna.

- MepBsif B MUpe NaTeHT Ha cnocob NPAMOro BOCCTAHOBJIEHWA Xe-
ne3a u3 pyaus Buin Boigad.ewe 8 XTX Beke HEMEUKUM UHXKEHEpam
CepBaiicy u peaTy. 310 6bInK B OBLUEM-TO HEMNOXUE CNEUNANUCTSI,
HO, HaBepHOe, MaJlo Haiunocs Bkl B MMUPE CTOSb XKE CamoyBepeHHbIX
‘usobpetarenei. He ob6pemeHAR ceBA NpepBapyTefNbHLIMMU UCCNER0-
BaHUAMM, OHWU AOBOMBLHO, XXMBO pa3paboTany METOAYKY BOCCTaHOB-
NeHWA pyabl YrNeBOAOPOAAMU — yrnem, Macnamu, KUpamu, cMo-
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namn, HedTbio. CepBaiic M MpeaT He OLUeHUNY BCel CNOXHOCTY 3a4a4u
U NerkOMbICIIEHHO PEIMAM OCBOUTL CIMLIKOM LUMPOKWIA ANanasoH
" BOCCTaHOBUTENEW, NPUMEHEHWE Kaxaoro us Kotopelx Tpebomano
ocoboro TexHonormueckoro npouecca. i He GbIn0 Hu4ero yavusk-
TeNbLHOrO B TOM, YTO CO3faHHaA ANA MPOMbILNEHHOW OTPaboTKM
. NpeasoXeHHOr0 MeTOAA YHUBepcansHan yCTaHOBKA OKasanach non-
; . HocTbio HepaboTocriocobroit. Co3aTh TaKylo YCTAHOBKY HEBO3MOX-
{  HOjaxe cervac.
T He .ByAem ciMILKOM CTPOry K HeMeLKUM uikeHepam. He oagHUM
4. WM Ka3anocb, YTO 3TO OYeHb NErKo — BO3POAWUTbL CNOocobbl APeBHUX
v- meTannypros. B camom pene, onyucaHma 3TUX CNOCOB0B MOKHO B51N0
o NPOYeCTb B CTaPUHHBIX pYyKonucAX. Koe-rae coxpaHnnucb U FOPHLI, B
4 KOTOPLIX ThICAYM NeT Hasaj BbiNnaenAnu mertann. Bonee Toro, B
. pAge cTpaH ewe BoBcl paboTtany KpouweyHble AOMHULbI. McnonbayA
B KayeCTBe BOCCTaHOBUTENA 6epe3oBbId yronb, OHU BbINNasnANU

L
--. Eﬁ MeTans OT/MYHOro KaquTBa.“Kopoqe rOBOPA, UCTOPUA B >KMBOM
"5 BUAE — CMOTPK, YuuUChb, BHeAPAK. A ecnik U 3TOr0. Masno, Torga CTouno
bt : nvwbs OTKPLITE KHUry T1.I1. Axotosa ‘O Gynarax’’, KOTopyio OH
H;_f;;’ uspan B 1841 roay. 3amevarensHbIi pyCCKKUl MeTannypr NOMNHOCTLIO
R b‘ pacKpstn ceKperbl BOCTOYHLIX MacTepoB, BsinnasnAewwux 6ynaTHyo

CTaﬂb B FNMWHAHBLIX TUTNAX. TyT M RyMaTh He Hago: genait ‘‘'no AHoco-
BY'' 1 Bce B NopAgKe. '

¥Bb1, TEXHONOrvI0 APEBHUX NPU BCeX ee AOCTOMHCTBAX Henb3aA
Pbmo MEXaHM4ECKI MepeHecTU-B HOBble BPeMEHa, 3Ta TeXHONOrUA
obnagana BecbMa- CyLIeCTBEHHbIM HEAOCTAaTKOM: YPe3BbI4aHO HU3-
Kol npousBoguTenbHocTeio. A B koHue XIX Beka tpeGosancA
npouecc, KOTOPbI MO BCemM MokasaTenAmM MOl 6b| conepHUYaTb ¢
ABYXCTYNeHuYaTbiv Nepegenom.

" CHavana aToT npouecc’ NonpoBoBanyu OCYLLECTBUTL. . . B LOMHe.
Paccyxnarniv Tak: HEBaXHO, YTO KOKC AOpOr, HO ecnu yAacTcA uaBa-
BATLCA OT “NuiuHero” nepepesna M NONYy4UTh U3 PyAbl CPasy .CTans,
TO 3KOHOMMWA YXKe Dyaer 3HauuTenbHON, TOraa U ¢ KOKCOM MOXKHO
NpUMUpUTECA.- U ReCTBUTENBHO, W3MEHUB PEXUM MNaBKM, TO4YHO
paccunTaB TepMMYECKUI MNpOUEeCcC, HeKOTOPbLIM MeTannypram yaa-

- JIOCk NMOSYYATb B AOMHaX BbICOKOYINEpOANCTYIO cTans, Ho. . . OHa
HWKYAa He ropunack. Bce peno 6biN0 B npumecAx. B Tex cameix
BpeAHLIX ANA meTanna BelecTBaxX, KOTOPble MEPeXOAAT B eneso
13 'pyAbl, A3 elle BHOCATCH AONONHWUTENLHO KOKCOM, — B cepe, dioc-
dope, MblwbAKE U MHOFUX ApYrux. MNepennaBnAR YyryH B mapTé-
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HOBCKMX fe4ax, oT aTUX NpUMeceit B 3HaYMTenbHOR cTeneHu yaaeTcA
136aBuUTLCA. Xeneso, Nony4yeHHOe B AOMHe, Uso6UNoBano UMM.

HomenHas neys v cospgaeanace AnNA TOro, Yrobsl NonyyaTb W3
pyAakl MMEHHO uyryH. OHa, ecnv MOXHO TaK BbiPa3uTbCA, YUNTbIBana
BCe OCODEHHOCTM 3TOro npouecca. [1onsITka NPUCNOCOBUTL ROMHY
K APYTOM TEXHONOTWUU 3apaHee BIeKNa K HEMUHYEMBIM NOTepAM NMB0
B KoOnudecTBe, nub0 B KavyecTBe. C KONWYECTBEHHbLIMU euie MOXHO
661N0 6bl NPUMUPUTBCA: OHM BOCNONHAMMCL 33 CYET COKPaLeHWA
TEXHONMOrnYecKMx onepauyui. [loTepu KayeCTBEHHbIe OKa3anuch
HEBOCMONHUMbIMU.

MpuHUMNManNLHO HOBLIM Npouecc TpeGosan NPUHUMNUANEHO HOBO-
ro arperata. A Korga MeTannypru aTo NOHANU, NaTeHTLI NOCKINaNMUCh,
Kak U3 porawuzodunua — B, Cumenc {1871 r.}, ®. Cumenc (1884 r.),
Xycrasens (1885 r.), npoceccop Ipedsept (1891 r.), Bectman
(1894 r.), I'penpans {1903 r.) , npodeccop 3ummepctax (1903 r.),
npoceccop Mareanyc (1907 r.), Crencuna (1920 r.), Ayair
(1922 r.), npodieccop P. Wenk ({1922 r.). M 3ToT cnucok MOXKHO

661510 6bl NPOACIHKUTS.

Kak nerko BbiFMAAUT 3TO TiepeuncneHne Ha Gymare! A Begb Ha
camoMm gene 370 Gbina HeoGbivaliHO TrAxkenaa pabora, Mpugymars
4YTO-TO HOBOE Bceraa Henerko, HO B TbICAYY pa3 TpyAHee WU3IMEHUTL
yXKe cyniecTRytowee. TyT NPUXOAUTEA NPeoAoneBaTs 1 06LLyio uHep-
UMK MEHUAEHUA, Y COBCTBEHHbIE CNOXUBLIMECA NPERCTaBMeHUA. Y
meTtannypros XTX seKa 6btn oTpaboTaHHbI ThICAYENETUAMI HANOr—
cnocobkl ApeBHUX macTepos. M MbiCnb Bce BpemA “‘HaTbiKanacs'' Ha
3Tn cnocobsl. Mo)XXHO TONBKO MO3aBUAOBAaTh CMENOCTW NIOAEW, Cy-
MeBLWMX OTPEWMUTLCA OT APUBLIMHOCO. JlioGonbITHO, YTO BCe OHU
NpoCnNaBunMMch CBOMMM paboTamu NO OBbIYHOMY ABYXCTYNeHYaTomy
nepepeny. W atoT KaxywWicA NapajoKc NerKo NoHATL: KOMY Kax
He UM BulNK Nylwe BCEro U3BeCTHLI BCe He,EI.OCTa‘I'KM BOMEHHOro U
cTanennasunsHoOro nNpoueccos?

Ha py6exe XTX 1 XX BeK0oB UCCNEA0BATENU-YUCTO TEOPETUYECKN
CYMENW OXBaTWTh MOYTY BCE BO3MOXKHbIE B TO BPEMA U MLICANMbIE B
‘Gnivbiaifiiem 6yayluem cnocobel NPAMOro BoccTaHosnelua. Ocrtaea-
nocb TOnNbKO 6paTth OAWH M3 HUX U KOHCTPYMPOBaTb COOTBETCTBYIO-
wwit arperar. Bnpouem, nepeeie AeiCTBYIOWME arperaTsl NOABUNUCH
elwe NpU XM3HU OCHOBOMONOXHWKOB HOBbIX cnocobor npnmoro
BOCCTaHOBNEHUA,

89



Caman nepsan ycnewHo [eACTBYIOAR MPOMbILLNEHHAR YCTaHOB-
Ka TaKoro Tvna 6eina noctpoeHa B 1911 roay B wBeACKOM ropoae
Xaranec. WseuuA w3naBHa cnaBUTCA KaK MWPOBOW NOCTaBLUMK
BbICOKOKayecTBeHHOW cTany. [paeaa, WBeACKaA cTanb OTAW4Anack
He TOMbKO OTNUYHLIM KaYecTBOM, HO U BbiCOKOIX uexoit. O6ycnosnu-
Banock 310 Tem, uto WBeuuAa — eaMHCTBEHHAA eBPONEIACKaA CTPaHa,
KOTOPaA BMAOTL A0 BTOPOM MUPOBOM BOIHLI COXpaHRNa ApeBHue
AOMHb!, paBoTaloue Ha apesecHoM yrne. KoHeyHo, Geiny 8 Weeuun ~
1 coBpeMeHHble ANA Tex reT 3aBoAbl, FAE AENCTBOBaNW AOMEHHbIE .
newn Ha Kokce. Ho BcA KayecTBeHHaA cTanb BbiNJaBiANACH NO cTa-
puHKe. flonoTornHbie AOMHLI AaBanu Mano meTanna, oTcioda v ero
BbICOKAA UeHa. 3aTe (NOCKONLKY APEBECHbIA Yroflb — 3TO MKCThIN
Yrnepoa, He 3arpA3HEHHbIW HUKAKWMKU TIPUMECAMM) XUMUYEcKan
yucToTa cTany Buina BenNMKONenHoM,

OpHako B KoOHUe KoHuos u UleBeumio noctvrna obwan cyaL6a
esponeiickux cTpaH — AeduuMT neca. Y yxe B Hauane Hawero cTose-
TWA WBEACKUM MeTannypram NpMIINOCh KPenKo 3aQyMaThCA: Kak
BbLINyCKaTh KayecTBEHHYIO CTanb, He NepeBOAR AePeBbA Ha yronk?

Bnepable ocywecTBUTbL Ha TNpaKTUKe NPAMOe BOCCTaHOBREHWE
Jenesa pewwun wseackuit nkeHep . CoepuH. K aTOoMy BpemeHu
yuyeHble pa3pafoTany y»xe AOCTAaTOMHO MHOIO CrnocobSoB OAHOCTY-
neHuaroro npouecca. Ho CeepuH pewmn “6uts HaBepHAKA'': obpa-;
TUTLCA K npeakam. Mon, Mano au 4TO Tam ydeHble HaBLIAYMBIBAIOT,
a y MpepkoB BCe-TAKM XOpOwWo nony4anocs. HenpessoiiaeHHbIi
6Gynar OHW BLINAABAANM B TNMMHAHLIX FOPLUKAX, KOTOPLIE 3aNONHANN
yrnem v pyRoi — Hy 4TO X, nonpobyem noctTynuTh Tak xe. A Cobe-
PYH NO4YTV NONHOCTLIO NOBTOPWA chocob apesHux mactepoB. OH noc-
fIOMHO 3arpy3nun pPyAY M BOCCTAHOBWUTENk (KameHHOYrONibHyIo Nbiflb
W KOKCOBYH MENOYMb) B LUAMOTHLIA TWUrenb, KOTOPbIW NocTaBun B
neus. (lpn soiGope arperata y CeepvHa Toxe ocoGoil MOPOKYU He
6b1n0. OH NpocTo McNonb3OBan crapylo 3abpoLWeHHY0 Nevb, B KOTO-
POV paHbule 0GxUrany Kupnuuu.

3amerbre, Kakve HelehULUTHLIE M AeweBsIe mMaTepHailbl UCnonb-
30Ban WBeACKWUA uHeHep. KameHHOyronbHaA MbiNb M KOKCOBaA
Menoub — 3TO (PaKTUYECKMU OTXOAbI YrofibHOro Npou3eoacTea. Ja u
orannusan cBow Meub CbepuH caMbiM gewessiv yriem, [lpasaa,
pacxdaoeancA oH B GonbuioM Konuuectse. [leCATL CYTOK MOAPAA -
pabouie HenpepbIBHO KWUGANY Yronb B TONKY, NOAAEPXKMBaA BOKPYT
TUrAA Temnepatypy:- B 1200 rpagycoe. Ho aecATb CyTOK — 3TO e
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AONro, — CKaxeTe Bbl, — Y APEBHUX MAcTepoB W TO NMpouecc Npote:
Kan B HeCKOMbKO pa3 OGuicTpee. [la, KOHeYHO, AOAIO, 3aTO U MeTann
nonyMancA TakoW, 4To nedb ChepWHa thYHKUVOHUPYET A0 CHX FOP.
OHa nvwb nNpertepnena HEKOTOPbIE KOHCTPYKTUBHbIE YCOBEPLIEHCT-
BOBaHMA,

Tenepb 370 orpomHan Tpyba, U3CrHyTaR B BUAE TOpPOWAA C ANW-
HOW OKpy»HocTM 275 metpoB. BHyTpy — rasosble ropenku 1 3500
Turned. MocnenoBaTenbHbiM BKIOYEHWEM W BbIKJTIOMEHUEM TOPENOK
nnamA nepemeLLaeTcA No Kpyry. Bech npouecc npoaomkaercA 180
4yacoB, U B roj 3ta yctaHoBka aaeT 30 ThicAY TOHH OYeHb 40POroro
mevanna. [paBaa, W3-3a UCKNIOUMTENLHO BLICOKOR CTOWMOCTY Nony-
yaemoro enesa metoA CbepvHa He Halwen LWKMPOKOrO pacnpocTpa-
HEHWRA, A8 U KOMbUEBbIE NEYU OKa3aNUCb ManonpPou3BOAUTENLHbLIMMU.
Ceitvac B LiBeuun nocTpoeHsl ABe TyHHenbHLIe newy (Tpyby BsINpA-
Munu) , Kotopele obecneyneatot Gonee adiheKTUBHLIR Harpes v Cok-
palalT BPEMR Onepauwi.

YcraHoeka CbepuHa HarnAaHO MNoKasana, yTo pW BbiNnaBKe
»wenesa MoxHo oboiitucs Be3 geduuutTHoro Kokeca. HerpyaHo npea-
CTaBWTh, HACKORbBKO 3TO YAEWEeBWT NPOW3BOACTBO, pa3 OTNaAeT
HanoGHOCTL B KOKCOBLIX 6Gatapenx, TywunbHbIX 6alLHAX, BO BCeM
AOPOroCTOALWEM KOKCOBOM 0BopyaoBaHuu. [a ¥ caMu KOKCyowm-
eCR YrfiM MOXXHO' ByaeT MCNonb30BaTh COBCEM NO APYromy HasHa-
YEHUI0 — KaK LeHHOE Cbipbe ANA XUMUM, A rnaBHOe, CTaHeT HeHyX-
HOW OrpOMHaR AOMEHHAA Neys — arperar, TpeGyumii KonoccanbHbIX
KanwuTarnoBnoXeHni 1 OveHk BLICOKOW OpraH13auuu Npou3BOACTEE.

MNpasana, No Npou3BOAUTENLHOCTH YCTaHOBKW MPAMOFD BOCCTa-
HOBNEHWA 3HaYUTeNbHO YCTYRawT '‘TaHAemy’ AOMHa — MapTeH MAu
AOMHa — KOHBepTep, 3 NOTOMY BMNOTL AO CEPEAUHbLI Halllerc cTone-
TWR OHW pPasBKUBanUCh cnabo U NKLb B HEKOTOPLIX CTpaHax. Tlonoxe-
HWe M3MeHUNock, Koraa 8 pefcTBMe BCTYNMN BTOPOIA iaKTOp — pas-
BuTHe TexHuku. UHbiMM CnoBaMy, KOFAa Hauanack Hay4HO-TexHWYec-
KaA peBonUMA. PeakTUBHAA aBWaLWA, aTOMHAA 3HEPreTUKE, 3MeK-
TPOHWMKA, OCBOEHME KOCMOCa —. BCe 3TO NOCTaBWNO Nepea MeTannyp-
ramu GesoTnaraTenbHylo U KpaiHe CROXHYIO 3ajavy — AaTh METaMlbl
C HOBbIMU, flocene, HeBUAAHHbIMI CBONCTBaMMN.

Mbl BOCXWMLEEMCR MOLLHOCTbLIO ABUraTeneil, CTpemMUTeNbHO YHO-
CAUMX B KOCMOC MHOrOTOHHYI0 paxeTy. Ho Hackonbko MOXHO
6bin0 Bbl YBEAMUNTL MOLHOCTE M KakK Aanexo NpoABHHYTE OCBOEHUE
Kocmoca, ecnu 66l Kamepbl CroOpaHUA KOCMUWYECKWX ABUraTeneid cae-
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NaTh U3 XKAPONPOYHbIX CNN3BOB, CNOCOBHbLIX
pabotate nNpu Temnepatype 3—4 TbiCAYU
rpapycoB. YBbl, HET NOKa TakKWUX CNNaBos,
M NpUXOAUTCA WCKYCCTBEHHO YMEHbLUATb
TemnepaTypy B Kamepe CropaHWA, CHWKaTb
MOLWHOCTL ABUrarTenei,

CnyctumcA um3 ‘Kocmoca Ha 3emnto. B
cOBpeMeHKOM TRXXENIOM MalIUHOCTPOEHUU
NPUMEHAIOTCA feTany BecOM B COTHU TOHH,
anuHoi 8 30—-35 metpoe (370 BhicoTa 10-
3TaXHOro Aoma) . TONbKOo poTop TypPGUHLI
ana KpacHoapckoit IC umeer Auamerp
2,3 metpa. Bnewarnawoume yucpel. Ho aa-
BaliTe 33faAVMCH BOMPOCOM: @ HYXXHbl U
Takue pasmMepbl? OKasbLIBaeTCA, OHU BOBCE
He HyXHbl. MoxHO Bbino 61 060ATUCH ro-
pasao MeHblUMMU M Gonee nerkumMu geTa-
nAMuU, HO. . . BAPYI Npousolifer aBapvA? Bo
UMA 3TOr0 camoro ‘‘Bapyr’’ uHxeHepsl U
NPYAAT U3roTOBIIAEMbIM W3AENMAM fecA-
TW, @2 TO U ABagUaTUKPAaTHLIM 3anac npou-
HoCcTW. Ecnu mMocCT foMkeH BbigepaTsb, CKa-
»KEeM, CTO TOHH, ero CTPOAT ¢ Y4eTOM ABYX-
TbICAYETOHHOWK Harpysku. Haaexxno? Pasy-
meeTcA. BoiroaHo? OTHIOAbL HeT, cnNAoWiHbIe
y6biTkn. Beab 3anac npoyHocTM — 3TO
npexae Bcero yBenvueHWe Maccobl geraneit,
MHbivK cnoBamu, Ha AeTanb YXORMT B Ae-.
CATb—ABaAUATL pas Gonblie AOPOroro me-
Tanna, yem Hy»kHo. Ho Beas ecTb U Apyroi
flyTb NOBLILWEHMA HAZeXXROCTU U3aenuii: ns-
rOTOBNATL UX M3 MeTanna, UMeloLLero B Ae-
CATL—ABaAUATL pa3 Bdnbmym NPOYHOCTE,
: ‘ Kak »e ero usrotoeurs?

MeTannypram ato uasecTHQ gasHo, Kniou

o 0
;} ' ﬂ\ K NPOYHOCTH MEeTannoB — B X XMMUYECKOi
}' AR} yuctote. Mbt yke roBOpunK, 4T0 KOKC OYeHb
A I \I‘i‘i“\ CUNbKO 3arpAsHAeT AOMEHHbIA YyryH noc-
LVt d . TOpPOHHUMK nipumMecAMK. [loaTomy npu ne-
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MNEYbH

pepaGoTke uYyryHa B cTanb MHOTO CUA W CPEACTB NPUXOAMTCA
TPaTUTL Ha yaAaneHwe npumece W3 MeTansa, Ha BbIBEAEHME
ux B wnak. [lnA Ttoro uTOGbl NONY4MTL CBEPXYMCTYIO, 0CO6O
¥aponpoYHYK CTallb, NPUXOAUTCA TPUMEHATE HECKONbKO CTaguut
ouncTkK. CHavanma mM3 uyryHa B AYroBOM 3feKTPOMNeYu BoiNAaBUTH
cTanb. 3arem nepepaboTtark ee B cneuvansHbiX Mewax aneKTpouiako-
BOr0 WM BaKyyMHO-AyroBoro nepennasa. PaszymeercR, nacne
MHOIMX Nepefenos CTOMMOCTL 3TUX CTaneit CTaHOBUTCA OueHb BbICO-
Kkoil. Ho Aake 3TK CBepXuMCTbie CTanu y)e He YROBNETBOPRIOT
MaluMHocTpoeHue. Hago noaHATL MX KawecyBO ""Bbilue Bbicluero’’.
A Torpa poaunack MbICMk: @ 4TO €CAY NEPENNABNATL B aneKTponeyax
He 3acopeHHbIV MPYUMECRMM YYIYH, & ropa3no Gonee YUCTLIN MeTann —
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HY, CKaxem, nony4aembit B yCTAHOBKEX NPAMOro BOCCTaHOBNEHWA?
Taxk nocrteneHHO cKnaabiBanace o6wan cxema GyAylierc 3aBoAs,
CKNaALIBaNock HOBOE HaNpPaBieHWe B MeTannypruu, W Kak pas B aTo
BPEMA IPOMKO 3aABUN 0 ceGe TpeTUi (hakTOp — 3KONIOrKA.

MepBoe, 4To GpocaeTcA B rnasa, KOraa CMOTPULLL HA MeTannypru-
yackui 3aBoA, — TPyEbl. BbICOKME Y HU3KME, TONCTLIG W TAHKKWE, OHU
PBYTCA B,HEBO U3 KaX(AOro Lexa, Aa He No OAHOA: HAA MHBIMW 3AaHU-
AMK Tpybbl TOpMAT, Kak 3yGbA B pacyecKe, W Kexaan Tpy6a ewe
HegaBHO HelLaaHo Aabimuna, Kakux TOnbKo OTTEHKOB AbIMaE 3A6Ck He
6biBano — yepHbIi, PbKWA, cepsiil, ONbITHLIA MeTaNAYPr NPYU OAHOM




B3rnAge Ha AbiM Cpasy OnpepenAsn, U KakoW uex AbIMWUT, U KaKaf
onepauwA NpousBOAMTCA. A BMecTe C AbIMOM B armMocdepy
exeaHeBHO BbiGpackiBanack Nbifib — COTHU TOHH BPEAHLIX BeLiEecTs.
Oco6GeHHO MHOro neinv BbiBpackiBano B aTMoccepy cranennaBuib:
Hoe npousBoAcTBO. lNpaBaa, Tenepb NoBcemecTHO Ha 3aBOAAX CTPO-
ATCA OrPOMHLIE U MOLUHBIE arperaTkl NbineoyvcTkn. HamGonee ady-
thekTMBHbIE M3 HMX ynaenueawT Ao 95 npoueHTos nuinu, Ho noro-
avWTé papoBaThCA: ocTaBlmecA 5 nNpoueHToB — 310 50—60 ThicAY
TOHH BpPeAHbIX BELECTB, BbideNAEMbIX EXerogHo TONbKO.NpW cTa-
nepapeHnn. DTU ThICAYM TOHH -PacNPOCTPaHAIOTCA Ha BonbLux NHO-
IWaARX, @ aTmocdiepHble TeYeHWA NEePeHOCAT Nbiflk Ha OrpoMHbLIe
PacCTORHWA.

MNponaBepeHHble HECKONMbLKO NeT Hasaj pacyeThl MOK83amu, 4To
KaaeA TOHHa rOTOBOrO MeTanna HaHocuT yiuep6 HapogHomy
X03AWCTBY B b py6neil. A o6umii ywep6 oT 3arpA3HeHWA aTtmocteps!
yepHoit MeTannyprueit — cBeiwe 700 munnvoHos py6neid, Lindpa
Gonee yem BHYWMWTENbHAAR, HO ABHO 3aHWXKEHHaA, MOCKONbKY Clopa
He BXOAWT yuwep6 oT noebiweHWA 3a60eBaEMOCTU, CHUXKEHWA Nno-
AOPOAUA NOUB, YMEHbLUEHWUA NPOAYKTUBHOCTU NECHbIX Yroaui v 1.0,

He Bx0AMT cloaa ¥ 3arpR3HeHe BOACEMOB, 8 3ra hpoBnema cama
110 cebe ACCTAaTONHO aKTyanbHa W 3acnyXWBaeT OTAeNbHOra paccMoT-
peHuA. AnA BbINNaBKKU OAHOW TOHHBLI CTaNK pacxoayertcA okono 300
TOHH BOAbI. 3a roa oTpachb cGpacLIBAET OKONO OAHOrC MUNIUapAA
KyGOMETPOB CTOYHLIX BOA, M3 KOTOPbIX ToNbkKo 70 npoueHToB AB-
" NAKTCA YCNOBHO YWUCTLIMM, 8 OCTaNbHble 3arpAaHeHbl dieHonamu,
uvaHuaamy, poABHVAAMU W APYT UMY NPUMECAMU.

Tak 410 npoGnema 3awwTel Guoctepsl B MeETAaANyprun CTOMT
BecbMa ocTpo. HamBGonee peanbHblil NyTh peweHWA 3Toll npobBne-
Mbl — KapAWHanbHOEe WM3MeHEeHWe CYLeCTBYIOLLOR CXeMbl NPOM3BOA-
cTea., B oGospumom 6yaywiem HauwGonee pauvoHanbHbId cnocob
ANA 3TOr0 — MasoonNepauMoHHanR TeXHONOrvA, -

Yr1o ato Takoe? MpaKTuyecKy manoonepaunoHHan TexXHONorua —
3TO COBMELLEHNE HECKOJIbKUX TEXHONOrMYecKUX NPoLeccoB B OAHOM
arperate. Hanpumep, B cliyuae NPAMOro BOCCTAHOBAEHUA — COBME-
LeHWe AOMEHHOrO ¥ CTanennaBWNbHOrO NpouUeccoB, IT0 NO3IBONAET
3HAUMTENBHO YMEeHbLMTL 06beM arperatos U NPeBpaTUTh TEXHOMNO-
rulo U3 MaluMHHON B annapaTHY. MIHbIMK cnoBamu, npouece Gyaer
HacTONbKO aBTOMaTM3vpOBaH, YTO pabovve M3BaBATCA OT BCAKOrO
husnyecKoro TPYABR ¥ Ha UX [QONK OCTEHETCA TONbKO HaKUMaThb
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KHOMKK Ha nynsTe ynpaBnenuA. HakoHew, manoonepaumoHHan Tex-
HONOIMA NO3BONUT PE3K0 OrpPaHUuUTL, @ TO ¥ BOBCE UCKINOUMTL Bbib-
‘poc B 6nocdepy BPEAHbIX OTXOR0B.

Wtak, akoHoOMKKa, Hay4HO-TeXHUYeCcKanA pesonmuwn 3KONOruA.
Noa BnMAHKMEM 3THX Tpex haKTOPOB W Hayanock B CEPEAUHE nﬂ'rme-
CATLIX FOAOB HALLEro CTONETUR NobeaHoe lWecT8ue NPOLECCoB NPA-
MOrO BOCCTaHOBNEHUA.

YcnewHo aelicTBoBaswme A0 3TOr0 YCTaHOBKM ChbepuHa Boccra-
HaBnMBanu »eneso B MAUHAHLIX TUrAAX.Ho Tvran camu no cebe upes-
BbIYaliHO HeyA06HB — OHU HEeBeAWMKK U XPYNKHU, YacTo GbloTeA. fla u
BoOBille, 3arpy3vTs B e4yb ¥ BbIrPY3uTh U3 Hee TPWU ¢ NONOBUHOM
THICAYM FOPWKOB — A0 XNOMNOTHOEe, OTHUMAIOLWLEe MAcCy BPEMEHU.
A 3710, ecTecTBEHHO, CHWKAeT NPON3BOANTENLHOCTL arperaTta. B 1958
roAy wcnaHckuid mHxkeHep [latpucuo JueBeppua 3ameHUN TUMAK
cTanLHbIMKU PETOPTaMK AECATMMETPOBOI BbiCOTL!. PeTopTa BCTaBnA-
eTCA BHYTPb BePTMKanbHOW TPYBb TaK, 4ToGbI MEXAY Hel 1 cTeHKoN
ocraBancA 3a3op. [lo aTomy 3a3opy NOAHWMAETCA packaneHHsIf
ra3 OT CropaHMA YrnA unuM mMasyTta B PacnonoXeHHOW Henopasiexky
Tonke. a3 HarpeBaeT peTopTy ¥ HAXOAALIAACA B HEWt M3MenbyeHHanA
pyAa, nepemelLaHHaA C aHTPaLUTOM WM M3BECTHAKOM, HaYMHaeT nna-
BUTLCA. AHTPaLUT OTHMMAET OT PYAbI KUCIIOPOA, BOccTaHaBAWBaA
€e B »Keneso, a M3BeCTHAK cOBWUPaeT BCe HEHYXKHbIe NMPUMECU U BbIHO-
CHT 11X Ha NOBEPXHOCTb MeTanna.

OueBeppua NpYiMeHWN B CBOEMA YCTaHOBKE LEHHY0 HOBUHKY — ero
pPeTOpPTa HarpeBaeTCA He PaBHOMEPHO MO BbICOTE, @ 30HaNLHO — OT-
AeNnbHbie YYaCTKYU MMEHT CBOtO TemnepaTypy. Tak, ouepeaHan nop-
UMA LUMXTbI MocTynaeT cHayana B 30HY RoACrpeBsa, rAe Harpesa-
etcA A0 450 rpagycoB OTXOAAUWMMM a3amMi, KOTODbIe YXKE OTAaNU
OCHOBHYIO 4acTb Tensa. 3aTeM WWXTa ONyCKAaeTCA B 30HY BOCCTa-
HoBsieHunA, Harperyio go 1000—1100 rpapycos, rae v NpoOUCXOAAT
BCe OCHOBHbIE MPOUECCh!, B CaMOM HU3Y PETOPThI — 30HAa OXNaXKaeHuA.
3neck MeTann cnerka OXNaxAaeTcA Nepef BbiMyCKOM, OTAaBas
M3BLITOYHOE TEMNO BepXHWM 30HaAM PeTOPThbl. Takoe “6GesoTxogHoe’’
“cnonb3oBaHue Tenna U coBepweHHan KOHCTPYKUUA YCTaHOBKU No3-
BONWAK COKpPaTUTh BpeMA Npouecca A0 43 yacos.

YcraHoska JueBeppua NPOU3BOAUT He rOTOBbLIA MeTann, a TaK Ha-
3blB@eMoe rybyaToe enes3o CO CTeneHbld BOCCTaHOBSIENMA A0 92
npoueHToB. 3aTeM ero MNepenmnaBRAIOT B 3feKTpPoneuax, BBOAAT
HeobxoauMble A0BABKW U NONYYaloT BLICOKOKA4YeCTBEHHbLIE Nerupo-
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BaHHble cTanu. QaHako crnoco6 Jveeeppua He MONYYMA LUMPOKOro
pacnpocTpaHesuA. [osiyyeHne xene3a B TMFAAX WKW peroprax, no-
MHUMO AOpPOroBM3HLI, UMEET eule ABa Hepoctarka. Bo-nepewix, ana
HUX FORATCA TONbKO oboraweHHsle pyabl (coAepskaHue o 71,5
npoueHTa »enesa) , ¥, cNeaocsaTenbHO, Met He u3basnAaemcA ot 06o-
ratruTenbHeix cabpuk. Bo-BTOpPLIX, 3arpy3ka pyAbl U BOCCTaHOBU-
TENA OTAENLHLIMU CNOAMM YCNOXHAEGT NpoUecc. Yraepoa CIMWKOMm
Aonro pobupaeTcA 40 4acTUL PyAbL.

Bor nowemy uaule ucnonbayloT epawaloliveca nevn. IT0 Toxwe
TpyBa pnuuoil 35—45 u anamerpom okoro 3 MeTPoB, UMEILLanA
HeBONLLION HAKNAOH K FOpr30HTY. C TON CTOPOHLI, KOTOPanA NOBLILLE,
B TpybBy 33chinaloT BriepemMexKy pyAy ¥ yronb, ¢ Rpyroi — noaawT
packaneHHkI ra3, a3 v WUXTa ABWXXYTCA HaBCTPeUy ApPYr Apyry —
3T0 METOA NPOTUBOTOKA, O4YEHb NONYNAPHLIY B Texhuke. Kpome
TOro, B KOXXYX BMOHTUPOBaHbI MasyTHble ropenku, OnoACLIBaOLLUE
nevb Mo AnNvHe 3AaKOMA PaCTAHYTON cNuKpanbio. TaKoe PacnonoXKexue
ropenok oBecrieYUBaeT AOMONHUTENbHLIM M PaBHOMEpPHsIl Harpes
wuxTsl, Ja ewe u cama neus mMelaNieHHO epawaetcA. Bnaroadpn ee
HaKnoHy pyaa nocTeneHHO NPOABUIraeTCA K HuKHEMY TOpuUy, #
BbIXOAA AOCTUraeT yxe FroToBoe »Keneso,

Ha sTom npusxuune paspaboTaHo HeCKOsLKO cNocoBOB BOCCTaHOR-
neHvA pyasi. HanGonee UHTEpeCHbI M3 HUX, TaK HasbiBaembli cno-

"co6 CJ1—-PH, cospaHHbIit coBmecTHO dinpmanin CIIA, ©PT v KaHagb!.

3aech TOXE BPALIAOIAACH MeYs W CAWPANbHO PacnonoKeHHble
ropenku. Crans, nonyuyaercA BenukonenHaa. Ho, xak 3ato Hepeako
CNy4aeTCA: yAyulian OAHO, yXyalwaews gpyroe. Jobusadck Xopo-
wero nepemMelBaHUA PYALlI U YINA, KOHCTPYKTOPbI COBCEM YNy-
CTUNV U3 BUAY, YTO NPOAYKThl FOPEHWUA NIOCTORHHO CTPEMATCA KBep-
XY U NPOXOAAT He Yyepes WnxXTy, a Hag Heil. OTcloaa — HW3KaA Tenno-
repenaya, ymeHblualowan MponsBoAuTensHoCTs neun. fla nmoc ko
BCEMY BRYTPW TPyBbl MOCTOAHHO OGpPa3yOTCA CMEKWWECR KYCKY
PYAbI, NpUnMnalowune K cTeHKamM, — HacTblUld, KOTOPbLIE 3aTpYAHAIOT
NPOX0oMKAEHMe WMXTLI BAONb Neuv. HeyauBurensHo, uTO MOAOGHLIX
neyeit nocrpoeHo mano. OHu peiicTaytloT B KaHage, CIIA, ¢PI, Ho-
Boi 3enanauun n AnoHun.

Bnpouem, atoT cnocof He nonyuvn 6onbLIOro pacipoCcTPaHEHWA U
eule no oaHol npuyuHe, [eno B TOM, YTO BOCCTaHOBNEHWe XKenesa
yrnepoaom — NycTb Aa)Ke He AOPOrvMM KOKCOM, 8 OBbIKHOBEHHBIM
KaMeHHLIM yrnem — umeer Gonblume HepoCTaTKUW. Bo-nepsbix, Ka-
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MEHHBLI Yronb HUKOrga He GbIBaeT HACTOALKO YUCTBIM, YTOObI He
BHOCUTL B METann NOCTOPOHHME BeluecTsa, OT KOTOpLIX NPUXoauTCeA
v36aBNATLCA B NOCREAYOLEM 3MeKTponepennase, A BO-BTOPbIX, NPU
NPAMON BOCCTEHOBREHWM Yriem WWXTY NPUXOAMTCA HarpeBatb Noc-
TOPOHHMUM MCTOYHUKOM TeMna, 4To AANEKO He IKOHOMUYHO. [laxe
Y APEBHUX MacTepoB npouecc Gtin paunoHansHee: BeAb OHW Harpe-
Bann LWKXTY TeM CaMbiM YIriieM, KOTOPbIA CAYKUM U ANR BOCCTaHOB-
NeHUR pyAbl.

Ho passe TonbKO yrons MOXeT BoCCTaHaBnueate mervann? [lo
WKane XMMHYECKOW aKTMBHOCTH, O KOTOPGH Mbi Yike roBopunu, Hag
KENesom CTOMT AOCTATOYHO MHOrO BELECTB M KPOMe yraepoaa.
OaHO 113 HUX ¥ NPUBNEKNO BHMMaHKe METannypros — BOACPOA.

lasoo6pasHeii BoccTaHOBUTENL — OH MMeeT Gonblune npeymy-
wecTsa nepep yriem: umwe, aewesne. fla U mMetann, BoccTaHOBREH-
Hbi rasom, RonyyaeTcR KadecTseHHeill. Kpome TOro, He HyXHO
HarpeBaTh LWKXTY TENOM W3BHe: ropAwwwmi ras 1M NAsaBuT pyay, W
BOCCTaHaBnnBaeT ee. TaK 4TO, KaK BUMAWUTE, Fa3 cO BCEX CTOPOH Bbl-
rogHee. [paeaa, He cnepyer AymaTk, YTO MeTannypru obpatuamcs K
rasy nuwsL nocne .-Toro, Kak ybeaunuch B HepocTarkax TBEpPAOro
BOCCTaHOBUTENA. Mcnonk3aoBaHue o6GOMX peareHTOB B NpoLeccax
NPAMOro BOCCTAaHOBNEHWA HA4Yanoch NOMTH OAHOBPEMEHHO W LUNO
napannensHo. Kcratu, npeMmylecTsa rasa AnA MHOrMX Metannyp-
roB Bosce He GeccnopHbl. Ocob6eHHO B 'Tex CTpaHax, rpe rasa Her.
HefapoM 0 cux NOP NPOEKTUPYIOTCA U CTRORTCA YCTAHOBKM C TBEp-
AbIM BOCCTaHOBUTENEM.

Euwe B 1918 roay wseackun vlxeHep M. Bubepr nonyuun nateHT
Ha cnocob BOCCTaHOBNEHWA >Kenesa ropioyYym rasom, coaepXalivm
yrnepoa v Boaopoa. 1o 3Tomy cnocoby »eneao BoCCTaHAaBNMBAETCA
B WAxXTHOW nNeuw, fipeactaBnAlouei cobol no cyty aena oBbluHYIO
TYHHENLHYIO Neyb, MOCTaBreHHYlo ‘‘Ha nana’”. CeBepxy BHW3 wger
PyAa, CHW3y BBepX — ra3, COCTOAWMA U3 65 NPOUEHTOB OKUCH Yrne-
poaa, 25 npoueHTos BoaopoAa U 5 NpoueHTOB yrnekucnoTsl. B sepx-
Hell 4acTh neuM ras ropwuT, passusanr Temnepatypy 800—1100 rpagy-
cos, B cpeaHeil M HMkHel YacTAX — packaneHHaA pyAaa BOCCTaHaBAW-
BaeTCA CBEXXWM NPUTOKOM rasa. B nepseix meyax nogo0Horo Tuna
OAUH U TOT X(B NOTOK ra3a U Harpesan, ¥ BOCCTaHaBnuBan pyay.

B cBoe BpemAa meToa Bubepra npoussen ¢ypop 1 6ein paspekna-
MKPOBaK Ha Becbh MUP KaK uyao merannypruun, OH NO3BONIAN BOCCTa-
HaBnuBaTh pyay A0 95-NpOUEHTHOro »enesa, KOTOpPOe CTOMNO ge-
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. lWesne Nony4YeHHoOro ¢ nomoulslo yrnd. lWseuvna 8 1951—-1954 ropax
NOTOPONKAACck NOCTPOUTb UENbIX AATL Neyeld Bubepra. M nuws nocne
3TOro0 3aHANUCL IKOHCMWYECKMMM NoAcYeTamMK. "BbiAcRUAoCL!’, YTO
8 NMOCTPOEHHLIX Neuax WCNONE3CBANCA ras, NoNyvYeHHsIM U3 KOKCa B
anexTporasoreHeparopax. Taxkum obpasom, Bubepr Bosce He u3ba-
BUACA OT aopororo v geduMTHOro Kokcea. fla v sneKTporasoreHepa-
TOp AOBONEHO “‘HeyAOGHLIN'' arperat: OH rpomMOo3A0K W MOXUpaeT
MHOrO 3neKTpo3Hepruy. lomuamo Beero npcuero, neyv BuBepra oka-
IaNMCL ManonpoM3BoauTeNeHeIMKM. [lBe nNeyw M3 NATM NpuIRoch
BCkoOpe 3aKkpbiTb. OcTansHble NpoAep)kanucb AOfbille, HO TOXe B
KOHUe KOHUOB Gbiny BbiTeCHEHbL! G0Onee COBEPLUIEHHbIMY arperaTamu,

Tem He MeHee BOCCTaHOBNEHMWE Xene3a B LWaXTHOM Neyu rasoBbimM
peareHToM CyNUno cnMwkom 6Gonbwue BbirOAbi, 4ToGbl HEe nocTa-
paTbCcA A0BECTH 3Ty TexXHOMoruio A0 ''KOHAULMK'. YCOoBEpILEHCTBO-
BaHuem metopsa BubBepra 3aHumanuch ¥ amMepuKaHUbl, W LLBEAbI, HO
yhauHee Bcex — AnoHukl. B 1959 roay K. Kouasyma v [1.Kamucuma
NOCTPOMNKM 3KCMNEPUMMEHTaNPHYIO NMevb. AMOHCKUE WMHXKeHepsl Hawnu
OpPUrvHanbHble pPeWeHWA, 3HAYMTENbHO MOBLILAICWME NPOU3IBOAK-
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TenbHocTh arperata. CBOO Meys OHW PasAenunM Ha Tpy 30HbI. B
BepPXHe# UAeT Harpes PyAbi, B cpeAHeli — NpeABapyTentLHOe, a B HUX-
HelA — oKoHuaTennHoOe BoccTanosneHve. Ho camoe rnaBHoe — B Ka-
yecTBe BOCCTAHOBWTENA MpWMeHeHbl rasbi, obpasylolmeca Npu Bbl-
nnaBke cTanu B 3neKTpone4ax. PaHbwe 3TU rassl 6ecnonesHo yxo-
avnK B aTMocdepy, Tenepst CTanu cily»uTk BecniaTHbiv TONAEOM,

Opyran ocoB6eHHOCTE ANOHCKOW YCTaHOBKM — ABYXCTYNEHYaTbId *
HarpeB rasa, KOTOPbIW pa3aennercA Ha ABa MOTOKa. MNepBwiii NoTok
cropaeT B BepXyllKe neuw v HarpesaeT pyay. NNpoAyKTbl cropaHuA
He BolGpaceIBalOTCA cpasy B aTtMocdiepy, @ MAYT B peKynepaTop, rae
HarpesaloT Ao 600 rpapycos BTopoif noTok. OH NocTymnaeT B aneK-
TpoHarpeBaTens, rAe Temneparypa rasa nosblwaetcA ewe Ha 300
rpapycos, u yxe OTTYAa MAeT B Neyb, rae, CropanA, NnaBvT v BOCCTa-
HaBnuBaeT pPyAy. Takaa ‘'cTyneHuaTan’ TeXHONOrWA Harpesa rasa
3HaYNTENLHO YCKOPRET BOCCTaHOBsIEHMe, ’

YTuUnm3aumMA OTXOACB XapakTepHa AnA FANoHuM, NOYTU He UMeto-
WeA NoMesHbIX UCKOMNAaeMbIX M BbIHYXAEHHOI upesBbIYaltHO CKyno
pacxoAaoBarb MobOW NPoAayKT, 4TOOL!I BbIAEPHATE OMXECTOYEHHHYH
KOHKYPEeHTHy10 60pLbY.

B cambiit pazrap NonsITOK ynyuwurs uaeio Bubepra B $PI noa-
BUNCA TaK HasbiBaembitt meTtoa Mypodep. B 1961 roay 6Geina no-
CTpOEHa MepBaA YCTaHOBKAa, CPa3y rMOKasaBluaA 3HaumTenbHble npe-
“MyLLLECTBa HOBOIro cnoco6a. YcTaHoBKa MpeacTasnAeT coboi waxT-
HYIO Netb, YCTPOGHHYIO NOYTU TaK e, KaK ANOHCKaA, C HE3HA4YUTENb-
HbIMM KOHCTPYKTUBHbIMW 0COBeHHOCTAMMK. U Tax ke ras paspenaeT-
CA Ha ABa NOTOKa, OAWH U3 KOTOPLIX noaorpesaeT apyroi. Ho cam
ras — APUPOAHLIA, 3Ha4WT, 3anagHOrepMaHCKan Nedb He 3aBUCUT OT
paboTkl COCEAHUX CTanennaBuUNbLHLIX arperaToe; OHa MOXeT neicT-
BOBaTh Cama No cebe, CITy)>XUTh OCHOBOW OTAENbHOrO CTanennasuis-
HOIO MPOV3BOACTBA.

MpVpoAHLIA ras — OTNKUYHOE TONNUBO Y npexpacublﬁ BOCCTaHOBW-
Tens. Ho B newn Mypodep oH paBoTaetr ocoGeHHO xopowo. Jeno B
TOM, 4TO NPWU HarpeBaHWM ras COMNPUKAcaeTCA CO cneuuanbHbIMK
KaTanu3aTopamu, KOTOPbIe 3HaYUTeNbHO NOBLILWAT ero aKTUBHOCTL.
W 3aTo AgeT Takyl NPOU3BOAUTENLHOCTL NpoOLEcca, KOTOPAaA YXe
ycTpauBeaeT MeTannypros.

Metoa MMypodiep 3amHTEpecoBan MHOrME cTpaHbl, HO B NepBYH0
ouepeib — BeHecyany, rae BenvKU 3anack! pyAbl M NPUPOAHOrO rasa,
HO HeT yrnA. Meun, paboraowme Ha rase, YBEPEHHO 3aBOEBbLIBAKOT
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MecTo nog conHuem. Kpome BeHecyansi, oHu aeiicteyiot B CIUA,
®PI, AnoHun, Wseunn. Ho. . . HU OAHA M3 HUX, KGK BNPOYEM M neuu,
paGoTatowme Ha TBepAOM BOCCTaHOBUTENE, He AaeT rOTOBOro MeTan-
na. FoToBoro, paaymeeTcA, C COBpeMEHHOW TouKY 3peHuA, OHu gaoT
nouTH  Takoe e ryBuyartoe >keneso, Kakoe NONy4anock y apeBHUX
peMecneHHMKOB B UX NPUMUTUBHBIX ropHax. [oyemy e ato npouc-
xoaut? fla Bce No TOM e npuuMHe: v TBEPROeE, Y razoo6pasHoe Tomn-
AIYMBG B YCTaHOBKAX MPAMOrc BOCCTAHOBMEHWA He HarpeBaer LLWWUXTY
sbitte 1100 rpagycos. A Npu Takoi TemnepaTtype, KaK Mbl 3HAEM,
TEXHUYECKW HUCTOrO >enesa He nonyuuws. KoHewHo, TPYAHO npea-
CTaBWUTb, 4TOGbI NPU COBPEMEHHOM. YPOBHE DasBUTUA TeXHUKMU He
Hawutoch cnocoboB NoBbLICKTL TemnepaTypy. Ho. . . Toraa BoccraHas-
NYBAIOULEECA XENe30 NOrfoTUT yrnepog B ropasao 6onblunx Konu-
4ecTBax v npespaTUTCA @ yyryH. Msl npuwinu 6ul K TOMY, OT Yero
NbITaNUCh YATY.

BaxkHyl ponb urpaetr oAHO OBCTOATENLCTBO — CKOPOCTL npore-
KaHWAR XMMWYECKOro npouecca. TaKk BOT, KOrAa WHXTa HarpeBaeTcA
A0 1100 rpanycos, Npouecc NPOTeKaeT 3aMeANeHHO, NPOU3BOAUTESIL-
HOCTbL arperara Heeenuka. lHoe feno — BoInNiaBKa XMAKOro meTan-
na. Tyt Bce UaeT ¢ GONbLLWION CKOPOCTEIO, C MHTEHCUBHOI Nepepaveit
TENNOBbIX NOTOKOB. A NPOV3BOAUTENLHOCTL OYEHb BbiCOKa. A rnas-
HOe, Npouecc MOXHO cAenaTh HenpPepbIBHbIM: B YCTaHOBKY BCe Bpe-
MA NOAAeTCA PYAa, @ U3 NOTKa HeNpeKpPalLaloLWencA CTpYIKoi.Teder
smertann. MNpaeaa, TakKWx HenpepbiBHLIX YCTAHOBOK ewe HeT, HO uX
cO3/aHu1e, KaK FOBOPWTCA, He 3a ropamw. -

A noka Ha wBegcKom 3aBoje ‘' lomHapeer’’ paGoraer opwruHanb-
HaA BpawaKLWAaAcA neyb. CHavana B Hee 3ackIiNalT MeNKui KOKCUK
MM Kakoe-nu6o Apyroe TBepaOe TONNUBO CNoeM B HECKOMbKO:
caHTumerpoB. [lyckawT CTpyio KWUCAOpoAa W MNOAMNKUTAOT 3TY
"nocTtens’’, HarpesaA Ao 1300 rpagycoB. 3arem NOAAlOT PyAy, u3-
BECTb ANA 06Pa3sOBaHUA WAAKa M TOT e KOKCWK, HO Tenepb OH
vrpaer ponb BOCCTEHOBUTENA. [IPOMCXOAMT cTpemMuTeNbHOE BOCCTA-
HoBREeHMe PYAbl, HayrnepoxkveaHue v nnasneHve meranna. locne
3TOro BbLINYCKAWT WIJIAK, @ 3aTeM YYryH, KOTopsll 0BXOAUTCA Ae-
wesne AOMEHHOrO W ropasfo nydwle ero no KayecTBY — NOYTH He
coaepxmT thocthopa, KpemMHUA 1 MapraHua.

Ho Taxuve yctaHoBkM — uckmoueHne, Ha noagasnaiowem Gonb-
WUMHCTBE NPOU3BOAAT BCe-Taku ryBuartoe xeneso. A fanviue OTKPbI-
BaoTcA ABa nyTw. MNepBbLIA — NOWTY NO CTONaM ApeBHUX: MPOKOBATh
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Muxann KOHcTaHTHMHOBWKY
Kypako

1872 — 1920

Caow Tpydoayd GeRATENLHOCTL abIdalo-
wiicA pycexull Merannypz-00mMeHuuK
Hayan e 1890 200y Ha 3a3e00ax {023 Poc-
cuu. 30ecs Kypako oceoun a&ce cneyu-
ansHOCTU OOMEHHOZ20 NPOou3eodcTea —
65171 Karanem, 2a306WUKOM, 20DHbIM
MECTEPOM, HAKOHEU HaYansHUKoMm 00-
MEHHO20 yexa Kpesmaropcxoz20 meran-
nypzuveckozo 2aeoda. OdnoepemerHo Kypaxo ordaean mHoz0 epeme-
HU U cull caMO0Bpa308aHUIe — UIYYUn XumMuio, pusuKy, naGoparopHoe
Qeno, HECKONLKD UHOCTPAHHLIX A3bik08. OM XOpOWO 3Har IUTEparypy,
UCTOpUIO, YUNOCOgIUID, UHTEPECOBAMNCA COYUANLHO-3KOHOMUYECKUMU
@onpocamu. 3a yvacrue 8 peeonioyuonHsIX cobsiTuax 1905 z00a Kypa-
KO Ha HECKONLKO feT 6ol 8bICNaH € Bonoz00cKywo aybepHuro. B camom
Havane Benukol OkrrRE6pbckod coyvanucruveckol pesomolyuu, 6yoyvu
yneHom PKIT (6), oH npukuman akTueHoe yuactue 8 derrensHoeru Co-
aera pabovux u KpecTsAHCKuUx denyTraroe e f03oexe. B konuye 1917 20-
"0a on yexan Ha cTpouTenscreo Ky3HEyKO20 METANNYDIUYECKO20 KOM-
burara, 20e nod e20 pyKoeodcT8OM pazpabarbieanCA NPOEKT 31020
npeonpuRTuA. ,

Kyparo npunadnexuT pRO axHbIX yco8epuieHcTa0eaHuld 8 GomeN-
Hom dene. Mim 6bin CKOHCTPYUPOBaH u NOCTPOEH nepsstil 8 Poccuu Hak-
NOHHBIT NOGBEMHUK € 88TOMAaTUYECKUM pacnpedeneHuem 3a2pyxacmol
WuXrsl, pa3paboTaHa 0pu2uHanbHaR KOHCTRPYKUUA 20pHa QOMeHHOU ne-
vu fo6wenpuHATan @ HacToOAWee apemal , 8HEOPeH yco8epwIeHCTE08aH-
Heill dypmentivill npubop Onr nodayu AyTbA, 86edeHsi YeTsIpe CTAHAAPT-
MbIE MAPKY HECOHHO20 02HEYNOPHO20 Kupnuya (3710 nozeonuno 6 daea
pasa cOKpaTuTs 6DEMA Ha KanuTansHsitl pemoHT nevel) .

Kypako umen eceobujee npu3HaHue KaK HenpeeioldexHsili macrep
domenH020 dena. OH ABUIICA OCHOBATENeM WKOL! PYCCKUX O0MeRWU-
x08. 108 HenocpedcTesHHbiM pyxosodcreom Kypaxko npownu npous-
80JCTBEHNYIO 8bIYIKY MHOZUE 3aMEYaTENbHBIE UNNEHEDbI-MeTannypau,
vacrHocru M.71. Bapdun, .




rybuatoe xeneso: Seaycnonuo NONYYATCA OTAUYHLIA weTann. Ho
CNMMIKOM A0pOorow, 4tobbl NYCKATL: €r0 Ha M3AENWA MAcCOBOro
norpebnenduA. OcTaeTcA BTOPOI NyTL — NepennaBuTs rybuaToe xene-
30 B sneKTponeyn. Tak u nocTynaloT, ROGABAAA NpPWU nepennaBke
nervipylowmne BeliectTBa, YTobbl MOAYYMTE GTaNb CneunansHoro Has-
HauyeHUA — HKapOCTOWKYI, KHUCIOTOYMOPHYIO, HepXxaBeloLLyto,
WHCTPYMEHTaNbHYI0 ¥ T.4. KauecTso 3TOl cranu HUYyTh He Xyxe,
a B PRAe cNyyaes 3HauYuUTeNLHO BblLUe, Y8M NOJSYYEHHOW B “IKnaccu-
YecKoM' ABOWHOM riepeaene. A 0OBXOAUTCA OHA ropasao gewesne.
MnmeHHo Takan TexHonorua u npyiuna B Crapseiii Ockon.

fOUCK NMPOOOIKAETCA

Jroro 3aBoaa ewe Her. Ho mecTe ANA Hero yxe nogrotoeneHo. B
20 kunometpax toxkHee Craporo Qckona 6ynbao3epsl BbROBHARW
OrPONMHYH NNOWAAKY W CTPOUTENM YKe pasMevaioT Ha Hell MecTa,
rae BcTaHyT ByAywme uexw, Pakblue 3pechb NpOCTUPanoch YuUCTOe
flonie ¢ MECcYaHbIMY, MasonNpPoAYKTUBHLIMMW ANA CEALCKOTD XO3ANCT-
Ba noyBamu, NoTOMY-TO 3aTO MecTO Y BbibBpanu anA 3asopa. Bnpouem,
He TONbKO NO3aTOMY.

Mexay CTpOVITEIIbHOM NROWAAKOH W ropop.om rycroil necHoi
Maccus, KOTOPLIN ByaeT HaaexHo 3awuiate Crapsiit Ockon oT Tex
NPOMBILUNEHHBIX BbIGPCCOB, KOTOPLIE CyMEeT NPopBaThcA CKEO3b
GunbTpel M nosywku, 3a6ota o 200posbe NiOAER MPORUKTOBANa
pelueHue OTKa3aThCA OT NPUBBLIMHLIX 3aBOACKUX Nocenkos. PaBot-
HUKKM HOBOI'O 33BOAA BYRYT »WUTb B ropoae, a Ha 3aBOA €34MTb HA
CKOPOCTHOM TpamBae. PenbChl ANA HEro yxke NponoXeHsbl, U Becb
nyTs A0 paboTel ¥ OBPaTHO CTHUMET Y OCKOAbUEB BPEMEHH HUUYTh
He Gofblue, 4eM Y MHOrUX xutenelt Mockssl. JleHwHrpans, Kvesa
M APYrMX KPynHbLIX ropoaosB. CrpoutenbHYio MOWAAKY €O
CvapbiM OCKONOM Y>»K@ CBA3LIBAET LWOCCE CeMUMETPOBGN WUPHHBLI
(korpa 3aBop GyneT MyLEH, OHO CTaHEeT BABOE Wnpe) .

A Tenepb pasa#iTe HazoBeM HOBOE MPEANPUATUES ero HacTORLUNM
vmedem — OckoNbCKUNA aneKTpOMeTanNypruyeck it KombéuHaT, cox-
pawerHo O3IMK. W npexge, uem mbl COBEpLIMM NYTEWECTBUE NO
ero UEexXaMm, CKa)keM elye HeCKOINbKC CNOB O ropoge, AaslieM Has-
BaHue HOBOMY KOMDUHaTY,

Mouemy BbIBPanNy VIMEHHO 3TCT CTAPUHHBINA pyccmm repog? Hy,
BO-NEPBbIX, OH CTOUT Ha 3emne Kypckoi marHuTHON aHomanum —
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KpynHelLwero B MUPe >Kefe30pyAHOro MeCTOPOXAEHMA. BO-BTOPLIX,
HepaneKko oT ropoAa NPOXOAUT NMUHMA 3INEKTPONepeaay aHepreTudec-
KOro Konblia eBponelickoi yacty CCCP, aa K Tomy e 3pech Gyaer
nocTpoeHd KypckaA aToMHaR 3AeKTPOCTaHUMA. TaK YTO U CbipyeBONA,
u sHepreTuueckoil 6asoii kombuHaTt obecnieyeH. M He TonbKo UMM,
[opoa ctout Ha Tpex pexkax — Ockon, KoTen n ¥6na, KoTopsie non-
HOCTbK YAOBNETBOPAT NOTPeBGHOCTU KombuHaTa B Boge. U, HakoHeu,
Crapbiii Ockon, HacuuTbiBatoWMiA yxe ceituac 90 ThICAY xuTenen,
BykBanbHO Ha rnasax, MHTEHCMBHO pacTeT W OYeHb CKOPO CTaHeT
KPYMHEIM NPOMBILLIAIEHHEIM LEHTPOM,

OOMK crpoutca B 1enoBOM COAPYXECTBE C 3aMaAHOI'ePMaHCKMMY
dupmamu. JnA Halumx NapTHEPOB, KaK Nucana ofHa 3anagHorepmat-
CKaA rasera, 3TO COTPYAHWUYECTBO BbITOAHO He TOMbLKO C KOMMEp-
YECKOI TOYKWU 3PEHWA, HO U U3 cOOBPaXkeHW NpecThKa: BeAb OHM
noctaBAT obopyaosaHue ANA KombuHaTa, KOTOpLIA NO cBoel mouy-
HOCTYW, NO HOBU3HE TEXHUYECKMUX PelueHUi ABMNAETCA eAVWHCTBEeHHbIM
B Mupe. Hy a Mbl nonyuynm ornnuHoe nepeaosoe npeanpuATtue. Ho
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AfIA 3TOrO COBETCKWUM W 3anNagHOrepmMaHCKMM cheuuanicraM npu-
NOCb PEeWMTb MHOXKECTBO NOAYAC BeCbMa 3aNyTaHHbIX BOMPOCOB.

Ceftyac, Korga nywercA 3Ta rnaea, eule YTOMHRIOTCA OTAenbHble
petany, BeAyTCA CMOPbl NO HEKOTOPLIM TEXHWUKO-3KOHOMUYECKUM
nokKasatenAm, W3bICKWBAIOTCA nocfeaHue, Hanbonee onTUManbHble
peweHywA. Ho aTo Bce — yacTHOCTKU. ['NaBHOe Yxke BCem ACHO, onpeae-
NeHo, 3akpenneHo AOKymeHTanoHo. W cneuymanvctel unpomesa,
KOTOpble NPOEKTUPYIOT KOMBUHAT, MOTYT e noApo6HO pacckasaThb,
kakoii oH 6yaeT, kak ByayT paboTtaTh ero arperaTsl, KaKas NPoAYyK-
UMA BblligeT 3a ero BopoTa. [lasaiite xxe U Mbl NpoOKAEMCA MO ero
euie He 3aCTPOEHHON TepPUTOPHIY, 3arNAHEM B ero eile He Bo3BeAeH-
Hble Lexu, npocneaum 3a sonwebHbIMU MpeBpaWeHMAMI eule He
POXAEHHOrO MeTanna,

MNMyTb 3T0T HauMHaeTcA ¢ pyAbl. [lo6biBaTh ee anA OIMK 6yayT Ha
JeGeavHckom ropHo-oGoraTutensHom kombBuuate. Ha atom npea-
NPUATUY, KaK BUAHO Y>Ke M3 Ha3BaHWA, PYAY He TONLKO 406LIBEIOT,
HO 1 o6orawaloT — M3haBnAT OT NYCTON NOPOALI.
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0O9MK Haxoautca ot Jlebeaunckoro MNOKa Ha Tom ke paccroA-
HUM, 4TO ¥ OT ropoaa. Ho 3aeck Bul He BCTpeTUTe HU BOMbLUErPy3HbIX
aBTOMALIMH, HU KeNesHoAOPOKHLIX MnaTtgopm ¢ pyaoi. U xota ot
FOKa Ao metannyprvyeckoro KombGuHaTa ToXe MNMPOMAXET Locce,
no Hemy 6yayT xoautb “Bonrk’’, aBTo6YyChl, rpy30BUKY — Cambii
06bIYHLIA TPAHCNOPT € cambiM¥ oBbIuHbBIMM Tpy3amu. Hy a pyaa?
Ona Gynper nopaearbcA. . . Hacocamu no Tpy6am. Cnoco6 ator
Aaneko He HOBbI. Tak y Hac BO MHOruX lWaxTtax nogawT Ha-ropa
yronk. -TaK TPaHCMOPTUPYIOT MHOTMe CbiNy4ve MaTepuans). 3TO fe-
WESLIA Y MPOM3BOAUTENLHLI BUL TP2HCMOPTUPOBKHU.

PaszymeeTcA, pyAy B TOM Bufie, B KaKOM ee A06bIBaOT 13 3emin,
TPaHcnopTUpOoBaTh NO Tpybam HenbaA: HUKAKOW Hacoc ‘He ymeet”
nepeaBuraTe TBepAble KYCKW NOpOAbl. A ecnv Bbl ¥ ymen, TO Bce
PaBHO W3 3TOFO HUYero Gbl HE BLILNO: TPEHHWe O CTeHKK TPybul 6yaeT
TaKoBO, YTO NOTOK FOPHOM MacChl OCTaHOBUTCA 4epe3 AECRATOK-APY-
roil MeTpos.

MHeHepb! HawNM OYEHb NPOCTOW BLIXOA: OHYN MERKO WU3Menbya-
0T pyay # "‘pasbaBnAloT’’ ee BoAoit. MonyvaercA »xmMaKaA Kawuya —
nynbna, Botr ee U roHAT Hacocamu no TpybGam. W ecnn Hacockl moul-
Hble, a TPY6Ll 6oNbWOr0 AMAMETPa, TO NYJSbNa MYUTCR, KaK FOPHbINA
notok. N Bcerna ee xBaTaer ¢ M3GLITKOM. TYT yke He NPUXOAUTCA
0MacaTkCA, YTO NOABEAET XENEe3IHOROPOMNKHLIA UAM aBTOMOBUNbHbLINA
TPaHCNOPT U HauHyTcA Nepeboun B cHabxeHMN.

Hy. a4to penatec nynbniolt Aansiue? Beab B neus MOKPYLo “'Kawy”’
He 3arpy3ub. BoAa ucnapuTcA, Ha YTO YilAET OFPOMHOE KONMYECTBO
Tenna, a pyAa, Npexkae 4Yem PacnnaBUTLCA, CAWIMHETCA OT Kapbl B
HacToNbKO NAOTHYK MAaccy, YTO ee He NPOOLIOT HUKAKUE BO3AYXO-
Aysku. [la v npu BCemM TOM NPOCTO xanko Boay. He Tak yx« Gorara
Kypckar obniacTe pekamu, uTobbl MOXHO Sbmo BOT Tak ‘"lieapo’”’
pacxop0BaTh APAroueHHyo Bnary.

BoRTLCA Hevero. Boasi yiiaeT He TakK y) mMuoro. [lnA HoBoro 3a-
BOAA NpeaycMoTpeH 060pOTHLIA umkn. 3TO 3HauuT, 4TO BOAA, KO-
TOpaA NMpPWHecna Ha 3aBoj PyAy, BOBCe He NPONageT ANA NPOMbIW-
NEHHOCTH, @ GyAeT WUCMONL3OBATLCA MHOr0 pas..llpakTuyecku 3To
6yAeT TaK. XWAKaR NyfbMa NocTynuT B BaHHLI OCAKAEHUA — OFPOM-
Hble OacceliHol AvameTpom 52 meTpa. 3aech nynbna GyaeTr oTcTam-
BaTbCA; [MoCTENeHHO YacTUUKKU PyAkl OCAAYT Ha AHO, @ BOAA, NPOMAA
yepez UALTPLI, CHOBAa OTNPaBUTCA NO TpyGam Ha ropHo-oboratu-
TenbHblli KOMGUMHAT, YTODOLI NPWHATL B ce6A HOBYIO pyAay. KoHeuHo,
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KaKue-To noTepy BOAbI NPU 3TOM Heus-
6exHbl. Ho noTtepu HesHauutenwHble, U
perynApHbie fo6aBKU CBeXxell BoAbl B
3TOT KPYrOBOPOT He CKaXYTCA CKONMbKO-
HUBYAL OTPWUATENLHO Ha TUApO3Hepre-
Tvyeckom GanaHce obnacTu.

Hy auTo c pyaofi, KoTopaR ocegaeT B
BaHHAxX W JNIOXXMTCA TONCTbIM Cfl0EM Ha
AHOo? Ee nopalT oTTyAa KoHBeidepamy 8
uex OKOMKOBaHMWA. TamM CTOAT MalUWHbI,
rnaBHaA YacTbh KOTOPbLIX — BOMbLLIOIA Bpa-
watowmidicA 6apabaH. 3To ycTaHOBKM ANA
NpoM3BOACTBa OKarkiwed. Menbuaniwan,
NpoMbiTaA B BOAE PYAA, Aa eLle CMeLuaH-
HaAR CO cneuuanbHbIM KJEeALWWM BelecT-
BOM, BENMWKOMENHO CJMNAaeTcH B Kpyr-
nble WapnKK. 3aTeM UX 06KUralwT Ha'ar-
' NONEeHTE, U WapuKK AenaloTCA Kpenku-
MK, CcMocODHBIMWA  BbIBEpPXaTb OYEHb
Gonblioe aasnekve. CogepkaHue xxenesa
B HWX AocTuraer 67 NpoLeHTos, TaKk YTo
-ANA NOCNEAYIoWUX arperaTtoB OCTaeTcA
He TaK y» MHOro pabotsi. 3T nocne-
AyOUIMe arperaTtbl HAXOAATCA B UEXEe Me-
Tanau3auuy — rNaBHoM Lexe 6yayulero
3aBoja. .
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MNpoexTUPOBILVKY HaMeuyaloT nocTaBuTb 3aeck 10—12 ycraHoBOK
NPAMOro BOCCTAHOBNEHUA ene3a. Kaxaan w3 HUX — 3TO BepTUKan.-
HaA WaxTHaA neub 50 MeTpoB B BbICOTY M 8 METPOB B Anamerpe,
CoopyxeHue, Kak BUAUTE, He MarieHbicoe, YCTaHOBKa NPAMOrO BOC-
CTaHOBNEHUA — croHeAwuni arperat. CnoXHeAWwuiA He MO KOHCT-
PYKUMW — B KOHUE KOHUOB 310 He Gonee yem Tpyba nepemMeHHOro
ceYeHuA, a o o6UAMK BCNOMOraTefbHbIX MEXaHM3MOB Y Npubopos,
OCYLIECTBNAIWMX ¥ KOHTPORMPYIOLLMX TEXHOMOrMYeCKKi npouecc.

B npuemHbie yCTPOIACTBaA, PacnoNOKeHHbie B BepXHeil 4acTu ycra-
HOBOK, U XTIbIHET HenpepbiBHLIA MOTOK OKaTsiwed. Bech mpouecc
34ech, Kak BnpoueM W Be3fe Ha 3TOM 3aBOAE, CTPOUTCA C Y4HETOM
MaKcMmansHoW mexauusaumn. Okartbiun 6yayT nopaBaThCA U3
LeXa OKOMKOBAHMA TPaHcnopTepamu Ge3 yvacTvA uenosexa. Emy
OCTaHEeTCA TOMbKO HAXMMAaTh KHOMKW Ha fynbTe YNpasneHuA.

WTak, okaruiuy Y3 NPUEMHOro0 YCTPOWUCTBa YCTPEMATCHA BHU3
C RATMAECATUMETPOBOM BbICOTLI, @ HaBCTPeYY WM, CHWU3y BBepX,
XNbIHET ropAYUi NPUPOAHLINK ras, codepxauwmit 90 npoueHTOR oKUCH
yrnepoaa-v 10 npouesToB BOAOpPOAd. MHbiMK cnoBamw, ra3 cocTouT
13 ‘BeNMKONENHLIX BOCCTaHOBUTENEN enesa v He coAepXUT B cebe
HUKaKKUX BpeaHbiX npumecei. [TpepBapuUTeNbHO ras NPOXOAUT 4epe3
HarpeBaTensHble YCTPOICTEA, NPU BbIXOAE U3 KOTOPbLIX ero Temnepa-
Typa gocturaer 850—900 rpagycoB. JToT HarpeB nsiloc Tenno cobeT-
BEHHO rOPEHVA 1 A3AYT HeoBXOAMMYIO TemnepaTypy ANR MeTannm-
3aumy okavetwed. K KOHUY NyT¥ BAOML Neyell OKaTbIWK Yyke Ha
93—95 npoueHTOB BYAYT COCTOATL U3 XKeneaa.

Mpeasmiy yauMBnNeHWe HeKOTOPbIX yutatenei. Kak! — BocKnmK-
HYT oHW. — B nocneaHeit YeTBepTM AB3ALATOIO CTONETUA, Ha rpebHe -
Hay4HO-TEXHWUYECKOM pPeBOMOLMN CTPOATCA YCTAaHOBKM, KOTOPLIE HE
MOTYT A3Th rOTOBOrO PacnnaBneHHoro xenesa? YCTaHOBKY, B KOTO-
ptie NOCTYNAIOT OKaTeILUKM W BLIXORAT U3 HUX TOXE OKaThIWLW, TONLKO
¢ sameTHO GonbluMm coaepykaHueM jxeneza. fla cTouno Nu oropoa
ropoAuTL? .

Crouno. XoTA 6&1 NOTOMY, YTO YCTaHOBKM NPAMOro BOCCTaHOB-
nednA O3MK mornu 661 4aBaTb ¥ pacnnaBneHHoe Xeneso, Ho. . . 3TO
He BXOAUT B NnaHbl co3garened KomGuHata. MOXHO coBcemM HeMHO-
ro YBENUYUTb TEMNEPaTypy B YCTAHOBKAEX, M OKaTbILLN PACARABRTCA.
Torpa sanueaii MeTann B -W3NIOHHWUULI, U NONY4YULLL CRMTKM, MO
CBOMM KayecTBam 3Ha4YWTENbHO NPeBOCXOAALIME MADTEHOBCKYIO UK
KOHBEnTePHYIO cTanb. B 3arom meranne noutu He Gyaer BpeRHbIX
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npuMecen. Ho 3To-TO ‘‘nouTn” v He ycCTpavBaeT co3aarenel HOBOro
kombBuHaTa, Begh KOMBMHAT, KOTOpLIW 6yaeT noctpoeH B Ctapom
Ockone, npepHasHaueH BbINMYCKAaTh "CTanb He OGbIYHYI0 U Aaxe He
NpocTO XOPOLUYIO.

O3MK 6yaeT KOMBWHATOM KaAueCTBEHHLIX cTaneidl. U nostomy
METannNM3oBaHHbIe OKaThilW M3 YCTEHOBOK MPAMOro Boccralosre-
HWA NOCTYNAT B 3NeKTPONN@BuNbHLIA Uex. 3aeck ByayT cTOATH

e,
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AyroBble 3INEKTPOMNeyy, camble AelleBble U NMPOM3BOAWUTENbHbLIE U3
INEeKTPOCTaNeNAaBUAbHLIX arperatoe. B HUX oKaTbiwW pacnnaBATCA
¥ NPOWAYT AONMONHUTENbHLIA UMKN OYMCTKW OT npumecedi. Bonee
TOro, B 3neKTponeyax noche A0G3aBOK COOTBETCTBYIOWMX .BeuiecTB
cTanb NPeBpaTUTICA B NerupoOBaHHY!Io.,

Ho w1 Ha 3aTrom npouecc oYUCTKKU He 3aKOH4KTCA. [ocne Toroe Kak
CTank CBapAT, ee CONLIOT B KOBLI, KOTOPLIA NOCTABAT NOA BaKyym-
HbI Konnax. Bosayx OTKaualoT, U rasbl, PaCTBOPEHHLIE B METanne
W yXyAwaowme ero cBOMCTBA, BbIMAYT Hapyxy. BOT Teneps Tonbko
crane roroBa. OHa NOCTYNUT Ha YCTAHOBKY HENPEpPLIBHOM PasnuBKH,
a OTTYAa Ha NPOKaTHble CTaHbl, TAe W NPeBPaTUTCA B rOTOBLIE MeTa-
nuyeckue N3aenuA.

Wrtak, nocuuTaem, Yero-xe He ByAeT Ha HOBOM Komﬁvmare? He
byaeT AOPOTrOCTORLEro KOKCOBOro NpOW3BOACTBa, He GyAeT AOMEH,
MapTeHOB 1 KoHBepTepoB. He GyaeT naxke neveid aneKTPOWNAKOBOrO
W BAKYYMHO-AYroBOro NepennaBsa, ‘B KOTODLIX MOAYYAIOT CEroaHA
camyio nyuwyio ctanb. OHM He MOHamOBATCA, NOTOMY "MTO CTamb
OOMK sbiweguian u3. 06bIYHbLIX AYFOBbIX anexTponeued, Gyaer
HWYYTb He XyXe. '

110



B atom — KOHe4HaR uenb HOBOro KombuHara. Cranb, KOTOpan
cefivac NPOM3BOAUTCA B BeCbMa OrPaHUYEHHOM KONWYECTBE U UMeeT
OYEHb BBICOKYH ceBeCTOMMOCTb, HaYHYT BbLINNABMATE Ha BLICOKO-
NPOM3BOAUTENLHBIX arperatax W NO OTHOCWTENbHO AelieBOM. ueHe.
A 37O 3HEYUT, YTO MALUMHOCTPOUTENN NOAYYAT GOMbLIOE KOMWMECTBO
BENIMKONENHOro mMeTanna AnA OTBETCTBEHHLIX M3penuii, Aonrosey-
HOCTb KOTOPbIX BO3pacTeT B AeCATKY pa3. WN.nocxkonbky merann
HOBOro 3aBoAa GyaeT o6naaaTe NOBbIWEHHOM NPOYHOCTLIO, CAMY 3TH
“3fenuA CTaHyT ropasao Gonee fier Kumm, UTO AACT LUMpOYaiLMe BO3-
MOXHOCTN KOHCTPYKTOpam,

WM euwe oaHo. 3aeck, B Ctapom Ockone, 6YAET He NPocTo kKombu-
Hat. OH ewe 6yaer WKONO#, rae BOCMWTAOT HOBblE Kaapbl MeTan-
nypros. OBnages. TOHKOCTAMU NPOLEcca NPAMOr0 BOCCTAHOBNEHWA,
OHW NOTOM CMOTYT {IPUMEHUTE CBOM 3HaHWA Ha APYr¥X ROAOGHLIX
unu ewe Oonee yauBWUTENbLHLIX 3aBOAAX, KOTOpPblE, HECOMHEHHO,
TONE BYAYT NOCTPOEHLI. .

N1ak, nepBan ovepeat OCKONLCKOro 3NeKTPOMETANNYPruyecKoro
kombuHara {O3MK) cTpoutcAa. BecKkoHeuHbIM MOTOKOM ABWXYTCH
No Joporam OrpoMHble CamocBanbl. HaTy)KHO peBR, Brpei3aloTcR B
3emnio 6ynbgo3epsl. PaccexaroT Bo3ayx ANVHHbBIE CTpenbl BalueHHbIX
KpaHoB. M oAHO 33 Apyrvm NOAHWMMBEIOTCR Haa CTPOMNNOWAAKOoN
3[aHWA KPacaBLEB-UEXOB.

A panexko oOT ato#l nnowaaxy, B MockBe, Ha npocnekte Mupa,
8 OrpOMHOM Kopnyce [OCYAapCTBEHHOro WHCTUTYTa NO MPOEKTK-
pOBaHMIoO MeTannyprudeckux 3aBOAOB MAeT cOBceM ApPYras pabora,
fpoekTupoBLUKMKY pelualT, Kakum Gyaer KOMBMHAT yxe He 3aBTpa,
a nocne3aBTpa, 3arNAALIBAIOT B BOCbMUECATbIE roabl. KoHBeltepom
CXOAAT C KYNbMAaHOB PYNOHLI YepTexei, pa3pabaTwiBakTcA reHe-
pansHbIe NNaHbl, KUMAT CROPLI, NPOBOARTCA 6eceabi v COBELaHMA. . .
3akaHuMBaeTCA NpoeKkTHpoBaHWe BTopoi ovepean O3MK. Mocne
ee NocTpolikKu KOMBUHAT CTaHeT CYLLEeCTBOBaTb KaK eAnHOe, 51Ioruyec-
K4 0GocHOBaHHOe uenoe,

BropanA ouepeab KOMBMHATa, KaK U NepBan, BKKYaeT yKe 3HaKo-
Mble HamM NPOM3BOACTBA — NOMHLIA TexHONorvdeckuit umkn, byaer
NOCTPOEHO elle HeCKONbKO MalmH ANA OKOMKOBaHwA. OHu gagyT
OKaTbituy BTOpoMy 6ROKY MeTannusauum — 3pech 6yayT aehcrso-
BaTb ewe Gonee mMowHbIe Neyn, Yem B Nepsoi ovepeau. Prgom BcTa-
HeT BTOPOW 3neKTpocTanennaBunbHelil uex — vyetsipe 200-ToHHbIE AY-
roBble 3NIEKTPONEYY, KOTOpbIE 3@ FO4 CMOTYT BoINMaBNATL OT nony-
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70pa KO ABYX MWINMOHOB TOHH KauecTBeHHOW ctanu. Pacnnaenex-
HbI METann HayHeT NOCTYNaTbh Ha YCTaHOBKU HenpepblBHOW pasnue-
KM M BbIXOAWTL U3 HUX B Buae cnNAGOB. A ANA NepepaBoTKWM 3TUX
cnAbos Gyaer NOCcTpOeH TONCTONMCTOBOW NPOKaTHbI cTad. Ero npo-
AYKUMA — Bonbwive nucTel MeTanna ronwuHoi ot 5 ao 50 munnu:
metpoB. C nyckom BTOpOit ouepeau KOMGMHAT CTaHeT MOWCTMHE
yHuBepcanbHbiM, OH BYAeT BbINYCKaTbh M COPTOBOW, U NMUCTOBOK Ka-
YECTBEHHbIA MeTann, KpailHe HeoBXoaumbI ANA MHOrMX oTpacneit
NPOMbILLNEHHOCTH,

HoBsoe npeanpuATve B OTNMYKE OT CTapbiX, AABHO paboTaloumX
3asogoe Oyaer yNPaBNATLCA HAa NPUHUMNUANLHO UHOMW, BbICOKOCO-
BeplieHHOW ocHoBe. Camoe LUMPOKOEe npumMeHeHWe HaWAyT 3Aaeck
3NeKTPOHHO-BbIMUCNIUTENLHbIE MawuHbI. PewweHue 3Tol  Npo6Gnems!
AnA MeTannypruu vwmeer ccofoe 3HavyeHwe. OrpomHOe KONMUYECTBO
haKTOPOB, Y4acTBYIOLMX B MeTaniypruyeckom npouecce, aKcTpe-
MallbHbIE YCMOBUA ero BedeHWA (BhICOKaA TemMnepaTypa v AaBneHue
NpY BLINN3BKe CTany W ee MpoKaTKe) , pasHoo6pasue XUMMHYECKUX
peakuuiA — Bce aTO 3aTPyAHAET NpvmMeHeHKe IBM.

YnpaBneHue OCKONGCKUM 3M1eKTPOMETaNNyprudecKkuMm KOmMBUHa-
ToMm GyAeT OCYWeCTBNATLCA ¢ eAMHOrO BbINWUCNMUTENLHOrO UEeHTpa.
JecAtku 3BM Bo3bMyT NoA CBOIA KOHTPOML BefeHWe BCexX TEXHONO-
FM4eCKKX NpoueccoB 1 paboTy Bcex noapasgeneHuil OrpeMHOro Xo-
3AMCTBa, HauMHan OT ByxranTepun ¥ KOHYam NonyyeHWeM FrOTOBOro
wvertanna, COTHM aucnneeB NOKaXkyT Ha CBOMX 3KpaHax faHHule ANA
onepatopos. A onepaTops! Ha KombBuHate — GonbWMHCTBO paboTa-
oWuX.

310 — TOXe oTnuuuTenbHaR ocobeHHocTs OIMK. CrnoHeiwan
coBpemeHHaA TexHWKa, ofecnieyeHue OnepaTMBHOrO ynpaBnReHUa el
TpebyloT ¥ NpUHUMMUMaNLHO HOBbIX NpuemMoB paboTel. Yxke ceivac
MROTUE COBepLIEHHbIe MeTannypruyecKme arperatbl YNpaBnaioTCA C
ONnepaToOpPCKOro MynbTa, Y>Ke ceiivac MHOrve TEXHONOrvyecKue npo-
uecchbl HanNpaBnNAIOT ¥ KOPPEKTUPYIOT HAXKUMOM KHOMKMK.

B Crapom Ockone 6yaer caenaH eule OAMH LLIar Brnepea — ocylle-
CTBNeHWe KOHTPONA 33 YNpaBnAiowMmy MawmuHamu, U TyT BcTynaer
B CBOY MNpasa aproHomMuka., Henosek W malLvHa, KOTOPOi OH ynpas-
NRET, ADMKHLI NONHOCTLIO cO0TBETCTEOBaTL'” APYT APYFY. loaTomy
v TpebytoTcA HOBOMY KOMGMHATY Ha KNIOYEBLIE YYaCTKU NPOU3BOA-
cTBa He fpocTo pabouue, XOPOLIO 3HAOUIME TY UMM MHYH TEXHONO-
ryo, @ onepaTopel, CNOCOOHLIE OXBaTUTL BeCh MPOLECC LENNKOM,
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CBA3aTb NOrMYecKOM UEeMbld NPUYMHLI U CAEACTBMA BO BCEX €ero
3BeHbAX. Takue AOAM AOMKHBI 06NaaaTh GonbluMMM TECPETHYECKU-
MK _3HaHWUAMM, YMETb "MOHMMATL’’ MalWuHY U paGoTats ¢ Held. Pasy-
MEETCA; 3TO OTHIOAb HE NPUHWKaeT 3HaYeHUR MPaKTUYeCKOro oneITa
" UHTYULMKM pabotHukoB. HaoGopoT, npy HOBOW OopraHM3ayuu npo-
U3BOACTBA 3TW KavecTsa euwie Gonee Heofxoavmbl. N60 Kak HU co-
BeplWeHHa 3NeKTPOHHO-BLIMUCAUTEABHAA MallUKMHA, YMEKLU3A MIHO-
BEHHO PAaccuMTaTh M HaTU ONTUManbHLIA BapuaHT TOro UK UHOTO
TEXHUYECKOrO MMM TEXHOSIOrMUECKOrO pelieHWR, Ho eule Gonee “co-
BeplueHeH” AomkeH GbiTh YenoBeK, YNpaBnAOWMA 3TON TeXHUKON.,
M60 B cambix CNOXHBIX, CAMbIX OTBETCTBEHHbIX CNY4aRX eMy npu-
HagneXxut nochepHee coB0. MMEHHO GNA 3TOFO HY)KHLI M 3HaHWA,
WU UHTYUWUMUA, U ONbIT. i '

Cronb rycroe ‘‘HachbilleHue’’ INeKTPOHUKOW ONpeAeniAeT Elle
"ofHY ocobeHHocTe O3MK — HeBLICOKYI YUCNeHHOCTb paboratowmx.
Mo cpaBHeHuo c “Knacchueckum’’ 2aBOAOM TOW ke MOWHOCTY Ha -
kom6unate B Crapom QOckone 6yger paboTate B ABa ¢ NONOBWHHOMN
pasa meHblle Hapoaa. A MeHblue Nioaei Ha NPOU3BOACTBE — 3HAYUT
Bbillle 3KOHOMMuYECcKMe RNoKasaTenu ero pabotel. M B s10M TOXKe
ocoboe 3naveHue ODMK AnA oTevecTBeHHOW MeTannypruy —~ 3Ha-
YyeHVe ero Kak UWIKONbI 3KOHOMWKMW, KakK NpOU3BOACTBa, rAe OTpa-
GaTbiBaloTCA HauGonee coBepLieHHble cnocobbl ynpasneHuA, co3paa-
eTcd Haubonee BbIrOAHAR TEXHOMOrWUA, peluaeTcA KOMMAEKC 3KO- .
HOMUuecKux 3apav, 4yTOGLl MOTOM BCE Ny4wiee O0TODparh U pacnpo-
CTPaHWUTL NO Beeit oTpacnu,

Hy BOT, KHMra 3aKkoHveHa. I A xoTen yxe Bbino nocraevTs Noc-
NefHIOI TOYKY, HO NOTOM 3aAYMAlCA: a He paHo ni? BeAb NOUCK-TO
He oKOH4YeH. XOTA B MUpe M3BECTHO Y)Xe OKONo NATWUAECATHA CNOCO-
60B NONyYeHWA xenesa fPAMO M3 Pyabl, MMHYA AOMEHHbIA Npo-
yecc, MeTannypri1 ULy T BCe HOBbIE U HOBbIE, eule Gonee coBepLueH-
Hble, 3KOHOMUYHbBIE, NPOV3BOAUTENbHbIE. U 3TN HoBeiltluMe criocobbl

_Y)Ke Koe-TAe ocyluecTBneHsl. B Tom uucne n y Hac. [la, pal KombuHar
8 Crapom Ockone eyle He AOCTPOEH, 38 NPAMOE BOCCTaHOBNEHME XKe-
nesa yxe Hayanmo nobeaHoe wecTBWe NO Hawew cTpaHe, M A pewun
3aKOHYUTb KHWATY penopTa)kem, KOTOPLIV ABa roaa Hazafs ony6Gnuko-
Ban B rasete "CouuanucTMyecKan MHAYCTPUA®,



NMPUIIENEL, U3 NEFEHALI

370 ObIn cambii YAMBUTENBHLIM KWHMXEN, KOTORbIM A Koraa-nubo
Jep)an B pyKaX: C XMLWIHbIM, CTPEMUTESNLHO CBEraloWwmm K OCTPHIO
ne3BUeM C ABYMA NPOAOALHBIMU GOKOBLIMU KaHaBKamMK Ha Kaxa0H
CTOpPOHE W. . . 3aypAAHON NMNACTMAaccOBOW PYYKOW OT KYXOHHOrO
Hoxa. Cnosom, camogenka, Kakum B AeMCTBUTENLHOCTY U Bhino aTo
opyxwue. Ho ctouno nosepHyTb Ne3Bue Nog onpefeneHHbIM Yriom
K CBETY, M Ha HEM ABCTBEHHO NPOCTYNany XapaKrepHble BONHUCTLIE
Yy30pbl, CNYTaTh KOTOPLIE CNEUUANUCTY HEBO3MOXHO HU C yYem. A
pexylan KpoMmKa Gbifla 3aTOYEHa Tak, 4TO Mpu B3rnAaAe Ha Hee BO3-
HUKAN XONOAOK B rPYAM.

— Camoe TpyaHoe Gubino 3aToYUTL Ne3Bwue, — NOXAanoBancA MHe
PYKOBOAKUTENb HayuyHO-uccneposatenseckolt rpynnasl C.M. Jlamna. —
He 3Hato, KaK 370 aenanu ApeBHve, HO HaM NPULLNOCH, NPUMEHUTE an-
Ma3HbIf Kpyr: OBbiuHbLIA abpasuB He Bpan. 3aTo v pe3ynbTarT...;- OH
NONOXMUN Ha CTON, 0BUTLIA UMHKOBBLIM JIUCTOM, TONCTbIA FBO3Ab M
npeanoxun: — Pyburel., . .

HamepHoe, B KawaOM M3 Hac OCTanoCh YTO-TO OT TeX BPemeH,
KOraa, Kak NoercA B NecHe, ""MYMXCKHUMM CHUTANMNCh BEWwamMi KonbYy-
ra, ceano U Konee'’. Ha mMrHoBeHue MHe NOKa3anccs, 4T0 A He B 060-
PYAOBaHHOM NO NOCNEAHEMY CNOBY TeXHUKW Npobnemuoli naboparo-
pun JoHeuKoro nonuTeXHWYECKOrO UHCTUTYTa, @ Ha parHom none. . .
Y pap! NonoBuHKY rBO34A C BU3romM pasneTeiucb B CTOPOHbI, Ha UWH-
KoBoii 06WKMBKe cTONAa NoABUNachk rnybokaa BMATHHA. A KWHXan. . .
Ha HeM He OCTanoch AaXke yapanuHsl,

— 370 ewe uto! — ckazan Cepreit MNasnosuy. — Tenepb rnasHbil
toxkyc. On noaGpocun B BO3AYX LWeNKOBLIA nnarouek, pyBaHyn, u
A, He BepAa ceGe, yBuAEN, Kak, Tpeneuja, ONyCKAlTCA Ha NMon ABa
JIOCKYTKA Nerkov TKaHu.

Tenepb Y MeHR vCYe3NU NocneAHUE COMHEHUA: TONLKO OfiHA CTafMb
B mMupe criocofHa Ha Takoe — Bynar. '

O Hem ynomuHan ewe Apuctotens, B Mnauu oH HaseiBanca syu,
B cTpaHax CpegHeld Aaun — Tabad, B Mepcun — xopocan, 8 Cupun —
AamacK. /1 cTONLKO nereHa CAoXUNOCh O HEM 33 ThICAYENETUA, YTO
M No ced AeHb WCTOPMKW HEe MOTYT OTAENUTb B HUX NpaBAY OT Bbl-
Mbicna. CekpeT narotosneHuA BynaTta cumMTancA HaBeKM NOTEPAHHBLIM,
XOTA MHOXeCTBO OecTAIUX YueHbIX, B TOM YMcne 1 "“Koponb 3Kcre-
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pumenTa’” Mailkn ®apafeid, NeITanuce pasragatbh ero, Y4anocs ato
TOnbKO pycckomy yueHomy M.1N. AHocosy B 1833 roay.

— AHOCOB BbINM2BNAN 6ynart, Kak U ApeBHue macTtepa, B ruHA-
HbIX TUrAAX. EcTecTBeHHO, 4TO u3-3a KpaliHe HU3KOW MpOU3BOAU-
TeNIbHOCTH 3TOT CNocob He MOr MOAYYUTL PAcNpPOCTPaHeHA, — roBo-
PUT HayuHbll pyKOBOAWTENb NpobnemHoit naboparopuu, KaHauaat
TexHuveckuX Hayk [.A. JopodeeB. — Ham xe Hy>kHO Buino Hatitu
METOA, OTBevaloLnii TpeGOBaHUAM CEerogHALIHEro fHA. . .

YctaHoBKa ANA nonydvedun 6Gynata Ha yausneHue npocra. Mo
CPaBHEHMIO C OrPOMHbLIMM ''KraccryeCKUMU'' MeTannypruvecKumMm
arperatamMi OHa KaXeTCA AaXe KaKOW-TO. . . HECEPLe3HOW, uTO nu.
NATUMETPOBaA KONOHHA, NO. KOTOPOA MeANeHHO AOAHKMAEETCA Aep-
»arenb C 3aXaTbiM B HeM rpaduToBLIM 3NEKTPOAOM. Benen 3a HUm
TaK e MefiNeHHO MON3eT MeAHbIA KPUCTaNnU3aTop ¢ pacniaBned-
HbIM B HEM CUHTETUYECKMM LUNAKOM: OH OXNaXAaeTcA BOROK, Hen-
PEPLIBHO LUPKYIMPYIOILEi Mexay ABOWHLIMW CTEHKaMK. A B KpUc-
TanausaTop no rmbKoMy pesuHOBOMY LUNaHIy CKatklBaKwTCcA OAWH
3a APYrumM maneHsbKue cBeTrno-Cepble Wwapuku, ITo oKaTbiwm — oco-
6b1M 06pa3oM NPUroTOBNEHHAR METaNNM30BaHHaR pyAa.

HecmoTpA Ha TO 4TO NnaBka UAET NOAHLIM XO40M, B naopaTtopuu
He CNbiwHO ryna Sywylowero dakena nnameHu, HeT ¥ rycroro
AblMa — HenpemeHHbIX aTpMbByTOB CTanennaBWUibHLIX MPOLECCOB.
MNpasaa, coscem Be3 abiMa TYT He 060LINOCL, HO KPOXOTHaA CBeTnanA
CTPYWKa, NOAHVMAIOWARCA W3 KpUCTannu3aTopa, ynaanueaercn
‘00bIMHBLIM BbITAXKHBIM 30HTOM.

MNpoxoaut COBCEM HEMHOTO BPEMEHW, M MO cTeHam naﬁopaTopma
HaYUHaT TPLIraTs PO30BbIE ONWKWU: MEXAY HWKHUM Kpaem
KpUcTannusaropa u MefHbIM NOALOHOM NOKAa3bIBaeTCA MaCiAHWUCTO-
KpacHaA nonocka mertanna. Bce Bejlue v Bbillle NepemMelllanca Kpuc-
TanM3aTop, Bce wuMpe W Wwipe CTAHOBMUTCA AbILLYLUAA Xapom nomo-
ca — OKaTbluW, PAcNNaBNEHHbIEe INEKTPUYECKUM TOKOM, O0TAANW B
WNaK BCE HeHY)Hbie NPUMECKU U NYCTYI MOPOAY W MPeBparviiuch B
HeBUAAHHLIW aocene cnnas. ATO M ecTb HOBLIA MPOLLECC BOCCTAHOBY-
TeneHOW anektponnasxkin (B3M)+ paspaGoTtaHHbii B [loHeukom no-
JTEXHUYECKOM UHCTUTYTE,

— [Bo cuX nop metann Nony4any TONbKO B MHOrOCTYNEHYaTbIX
npoueccax, — npoaornxaer pacckas A, .ﬂopo:hees.' ""Knaccuyec-
KO’ CTana uenouka W3 AOMHLI WU MapTEHOBCKON MEYM UMM KUCAO-
POAHOTO KOHBepTepa. A ANA NONYYEHWR AOPOTUX BLICOKOMErMpo-
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WsaH Nasnosuy
Bapavu

1883 — 1960

bapoun podunca e cene lWuposuii Yeryn
Caparosciol zyGepruu, B 1910 200y oA
oxonyun  Kuesckull nonurexHuveckul
UHCTUTYT U 3arem yexan e CUA, 20e dea
2008 Gois1 pa6OYUM Ha METaITYP2UYECKUX
3agodax. BepHyswucs Ha poouHy, pabo-
Tan Ha Merannyp2uyecKux 3aeodax l0za
Poccuu. B 1929—1936 200ax 6s6in 00HuM u3 pyroeodureneld cTpouTens-
crea KyaHeuxoz20 Metannypauyecko20 Kombuiera. C 1937 20da Bap-
Buk Ha pyxoeodaweld pabore e yepHolU MeTanaypaul CTPaHst.

Benuxu szacnyau BapOuHa & passuTuu coeerckoil meramiypauvec-
Kxoli nayxu, C 1932 200a ow QeiicTeurensHoil uneH Axademuu HayK
CCCP, a c 1942 200a — ee suye-npe3udeHT. B 20081 Benurold Orevect-
genHol eolHsl Bapdun pyKkoeodun paboramu Axademul HayK, Hanpaa-
NeHHbIMU HA MOGUNu3alyuro pecypcoa 80CToYHsIx patowoe CCCP Onm
Hyx0 060poHbl. B 1942 208y e20 pabora no moO6unu3ayuu pecypcoe
Ypsana 6sina yodocroetia [ocydapcreenrol npemuu. C 1939 200a bap-
dun — SupexTop Uncruryra merannypauu AH CCCP, a ¢ 1944 20da —
QUPeKTOpR cO30aHHO20 NO €20 uHUyuaTUse HayyHo-uccnedosarenbcko20
uMcTuTYTa Y4epHOU MeTannypauu (Heine L{HUMvepmeT um. Bapdunal .

nagHpie paboTel 3amMevaTenbHO20 CO8ETCKO20 yYeH020 OX8aTbialoT
80NpOCHI NPOEKTUPOGAHUR HOBBIX, MOUHbIX, NOTHOCTHIO MEXAHU3IUPO-
BaHHbLIX METannypauvyecKkux 33asodoa, CO30aHuUA Haubonee cOEepuwcH-
HBIX TUNOGLIX METAILTYP2UYECKUX a2pe2aT08, UHTeHcUpBUKayuL Meran-
nypauvecKux npoyeccos (0cobeHHO ¢ nOMOwbi0 Kucnopoda), oceoe-
HUR U KOMNNEKCHOZ0 (CNOMAs3088HUA HOBbLIX GuUGDE merannypzuvec-
K020 CbIpbA. - :

B 1945 200y 3a Gonswue 3acnya2u € cranoenieHuu meTannypauyec-
KOU npomenuneHHocTu M.IT. GapduHy Gbino npucaceHo 38aHue [epon
Coyusnucruveckozo Tpyda. B 1958 200y 3a coidahue nepesix npo-
MBIUTEHHBIX YCTBHOBOK HENPEPLIBHOU PasiTueKu crany oH bsi yoocTo-
eH fleHurckol npemuu.




BaHHbIX CTaneli MeTanM30BaHHYIO PYAY MAY CTanbHOW NOM CHayana

MepennaBsnAoT B AYrosbiX 3NeKTponeyax, a 3aTemM yny4lliadioT B ne-

4ax 3NeKTPOWNAKOBOrO WNM BaKYyMHO-Ayrosoro nepennasa. W

KaxlaAn U3 CTaawil, ynydllaA meTann, OCTaBAAET B HEM M Cnefbi

CBOUX HEAOCTAaTKOBR — B BUAE HEXenarefbHbIX Npumeceli v rasoe.

A Beab XOpOLWMKWIA METanNN — aTo NpeXXae Beero MEeTann YMcTuii. Mul

pemsnM  yMeHbWMWTL KOMWUYECTBO CTaau#, 4ToBbl ynyywute Ka-
uecTBO MeTanana. Y anA atoro ofpaTwnmcL K ApeBHemy cnocoGy

OAHOCTAaAWRHOrO NONYYEHNA CTanu, pPasyMeeTcR, OCYLUECTBUB ero

Ha coBpemMeHHOI1 OcHoBe. . .

OHY OCYWIECTBUNM HOBLIM TPOLECC W NOAYYUAM CTanb, NepBbIA
Me XUMUYeCKMWiA aHanwua KoTopoit: nmpusen MX B cMATeHWe, M6o B
Heill okasanocb., . : 3,5 npoueHTa yrnepoaa. [IpeayyscTBYIO, YTO
METANNYPryu, YBUAA 3Ty undpy, Takxe GYAYyT B CMATEHWM, NOTOMY
yto cTanb U 3,5 npoueHTa yriepoaa — NOHATUA HECOBMECTUMBIE.
Tpu ¢ NONOBUHOW NMPOLEHTa YrNepoaa B MeTanne — 3To yxe YyryH,
HY KOBaTb, HW NPOKaTbLIBaTb KOTOPLIA HeBO3MOXHO. Metann. xe,
NoNy4eHHbIN B Npolecce BOCCTAHOBUATEALHOI 3MeKTPonnasKu, cloB-
HO M3AEeBAACh Haj TLICAYENETHUMWN KaHOHAMU METanNyprui, OTIMYHO
KOBancA W NpoOKaTbiBancA, obnapan BeNVMKONENHO! MNPOYHOCTbIO
v MNacTuuHocTbio. A pesubl W dipesbl U3 HEro He YCTYNaKT WHCTPY-
MEHTaM u3 NervpoBaHHON CTanu, XOTA U CTOAT B ABa Pa3a AewleBne.

B vem neno? PaspewnTs 3aragKy y4YeHbiM NOMOr CTapLLui pecTtaBs-
patop Bnagumupo-Cyspanbckoro mysea B.A. Bacos, koTopbiin
MHOFO NeT MOAENUPYeT NMpoLece BbiNMaBKW GynaTtHOI cTanu no aaH-
Hbim T1.1l. AHocoea. lNpoBeaA aHanu3 3aragoyHOro Mertanna, oH
yBepeHHO ckazan — 6ynar! HeyauButensHo, 4To nepBbimM ‘“‘onbIT-
HbIM" U3aenemM U3 NepBOro cNMTKa Bbin KUHXKan.

A 3aTem aneKTPOHHBIK MWKPOCKON, Macc-cliekTporpad, apyrue
COBpPEMEHHbIE To4Helwne NpubOpsLl NOKazanu: yrinepog B HOBOM
MeTanne HaxoauTcA B HeobslYHOM cocTOAHKMK. He B Buge Kap6raos,
PacnonaralolyMxcA MeXxay 3epHaMu KPUCTafNUYECKOR PpPelueTKu
v yBenMuuBalowWmMx XpynkocTb metanna. Her, sgecs yrnepon amopd-
HbIl: OH BXOAUT B CaMW 3epHa K, YBeNWuuBas NPOYHOCTL MeTanna,
COBEPUIEHHO HE IeNaeT ero XpynKum.

Taknm 06pasom, HOBLIA CTasieNNaBubHLIA NPOLECC OTBETWN Ha
3aranxy, TLICAYM NET He AaBaBLYI0 NOKOA MeTannypram. BoT ot
Yero 3aeBucen BonwebHble ceoicTBa Bynata: OoT amopdiHoro yrae-
poAaa. [lpeBHne macTepa 3a COTHM NeT cymenu noAo6paTh TeXHONO-
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10, He TTO3BONAOLWYIO Yriepoay 0bpa3oBLIBaTh XPynKue KapGuabl.
A 37O 3HauuT, 4TO, Nlepeian OT ApeBHEro OAHOCTaAWNHOro Npouecca
K ABOKHOMY U TROMHOMY MeTannyprudeckomy nepeaeny, mbi OCTa-
BWIN HEWUCNONbL3OBaAHHLIMW OrpownHble peangbl ANA NOBbLILWEHWA
KauecTsa metanna. Ho Tonsko Ny 3TMM LleHeH HOBbIA npouecc?

— OcHOBa OCHOB Ka)KAON TEXHONOrM — 3IKOHOMUYHOCTL, — FOBO-
put C.M1. Mlanna, — B 3aTOM OTHOLLEHWW HaL NPOLECC MMEET Hemanble
npeumywectea. U B MapTeHe, W B KOHBepTepe, U B 3NEKTPONEYM
YaCTUYHO OKWUCHAIOTCA W NEepeBOAATCA. B WNaK TaKne HeOﬁXO}IMMbIe
MeTanny npuMecy, KaK KpemHuid v mapradey. Kpome Toro, Bo
BPEMA NNaBKy BLIFOPaeT ¥ ONpeaeneHHOe KONMYECTBO CaMOoro-ke-
nesa. B Hawem e npouecce Bce 3TV NOTePH NPAKTMYECKMU MCKIIO-
YeMb!. . .

WTak, poaunace HOBaA cynepyriepoavcTan cranb, NpuU3BaHHaR
3aMEHMTb MHOTHME NErupoBaHHbie WHCTPYMEHTanbHbIE cnhiasbl. B
COTPYAHWYECTBE €  Hay4YHQ-NPOM3BOACTBEHHLIM  OObeauHeHuem
"TynavepmeTr” ¥ JAOHEUKWM METanNypruyecKvm 3aBOAOM HMEHK
B.N. JlenuHa pa3paboraHa NPOMbLILUNEHHAA TEeXHONOTuA, nNepsoe
BHEAPEHMWE ' KOTOPOW OYAET OCYLUEeCTBNEHO Ha 3TOM NPeAnpUATHU.
Ho no-npexxHemy 8 npobnemuor nabopatopuu apoKar Ha creHax
pPO030BbIE 6I'W|Kﬁ, no-npe)xHemy U3 MEAHOro KpKMctannu3aropa Bbi-
XOAAT Bce HOBble U HOBbIE CIIMTKW — YyuYeHble NDOAOITKAT KHCCNeAo-
BaTb 6yna'r, CTPEMACH NpeBpaTvTb ApeBHMe neredabl 0 HeM B ABbL
HaLWMWX gHed. - :
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