yllp'dBJleHl/le AUCTAHIIMOHHOTO 06yqum{ U MMOBBIILIEHU A KBaJII/l(l)I/lKaLLI/II/l

Xyl0KeCTBEHHBIN MeTaJlJl

Fnaesa 4. METAJUIYPIUA XKEJIE3A

Mp1poaHOe MeTaNIMYecKoe XKeneso BCTPeYaeTcsl Ha NoBepxXHO-
CTU 3eM/IN KaK CaMOPOAHOE M KaK METEOPUTHOE.
CaMopoZHoOe Xene3o BCTPEYaeTcs B BUAE MENKUX JIMCTOUKOB U

yewlyek, BKpamneHHbIX B 6a3anbTbl, HanpuMep B anbbut Na[AlSisOs] 1

aHoptut Ca[AlzSi203] n gp., n Bcerga COAEPXWUT 3aMETHOE Konde-
CTBO HUKens: aBapuT — 110 2,8% u pxo3edumHut — 50 % n 6onee. Ca-
MOPOAHOE Xefne30 KOBKO U TAry4ye, HO BeCbMa peako Ans AOCTYNHOro
MeXaHW4eckoro nepeaena.

MeTeopuTHOE >ene30 HasblBanoCb «MeTaiioM C Heba». Mo
noacyetTaMm Ha Tepputopun [pesHero bnwxHero BocTtoka Morno
HaxoaMTbCs A0 1 MIH. TOHH >XeNne3HbIX METEOPUTOB.

Hanbonee paHHue o6pasubl 06paboTaHHOro Xenesa, HanaeH-
Hble Ha TeppuTopumn [peBHero Boctoka, B Ervnte n Meconotamuu,
W3roTOBNEHblI U3 METEOPUTHOrO >Kenesa, YTO YCTaHaB/MBaETCS Co-
AepXXaHueM B HuX nopsiaka 4-10% Hukens.

B Accupun Ha py6exe III u II Thicayenetuit A0 H.3. XKeneso
661110 B 40 pa3 gopoxe cepebpa v B 5-8 pa3 gopoxe 3050Ta.

4.1. 3eMHoe (MeTa/uTypruyecKkoe) xxeneso

Hanbonee paHHUMU U3AENNAMU U3 3EMHOrO Xenesa, Nnony4veH-
HOroO M3  pyabl, SBASKOTCA XenesHble KIUHKM K3 Anapka-Tyioka
(2100r. ao H.3.); OHW 6bINM OnpefeneHbl Mo pesynbTaTaM MeTanno-
rpacmyeckoro aHanusa.

MeTannyprus enesa 3apoaunace B MepeaHein Asun B 06nactu
KynbTypbl XaTTu (Hapoda XaTTu). XeTTbl, NpsiMble HACNeAHWKN XaTTOB
[XeTTckoe uapctBo XVIII-XII BB. A0 H.3. B BOCTOYHOW AHaTonuu],
TaKXkKe yMenu nonyyaTtb U3 pyadbl Xeneso M, BO3MOXHO, CTanb («Xo-
poLuee xene3o» A1 KIMHKOB).

Mpoun3BoacTBO xene3a B [lpeBHeli ApMEHUM, HENOCPEACTBEHHO
NpuMbIKaBLWEA K XEeTTCKOMY LapcTBy, HauuHaeTcs B XIII-XIV BB. A0
H.3., @ B 3anagHoi Mpy3un — npumepHo B XII B. A0 H.3.

B XII B. 10 H.3., NOCNe NageHust XETTCKOW UMMEpPUM, XKeneso
pacnpocTpaHaeTcs cpean pa3pyLUMBLUMX €e HapodoB [«HapoaoB MO-
ps», HacenaslKnx nobepexbe BoctouHoro CpeanseMHOMOpbS] U CO-
CefIHNX HapoaoB.

B AdpeBHeM ErvnTe usgenus u3 xenesa UMenu Uu KynbTOBOE,
WN 10BENNPHOE Ha3HayeHue. Hanbonee paHHUE U3 HUX — NOMHOCTbIO
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OKUCNMBLUMECS K MOMEHTY O6HapyXeHusi 6ycbl M3roToBneHbl U3 Me-
TEOPUTHOIO Xene3a, coaepxaT npumepHo 7,5% Ni (3500 r. oo H.3.);
elle HeCcKOsIbKO HebonblMX aMyneToB NpUMepHO cepeauHbl II Thica-
yenetus A0 H.3. TaKXXe W3roTOB/IEHbI U3 METEOPUTHOro xenesa. B
rpobHuue TyTaHxaMoHa, ymepwero B XIV B. A0 H.3. HalAeHO He-
CKOJIbKO MUHMWATIOPHbIX U3AENUIA M3 XKenesa, B TOM Yuciie HebOosbLION
KkuHxan. LUnpokoe pacnpocTpaHeHue xenezo nonyyuno B VII B. o
H.3.

B [peBHei Mpeunn ene3o pacnpoCcTpaHUIOCh 3aMETHO paHb-
we, yem B [lpeBHeM Erunte. Tak, Fomep (XI-X BB. 4O H.3.) yNOMMHaeT
0 Xese3HbIX U3aenusax 1 xxenese Kak npeamete obmeHa.

OtpbiBOK 13 Opwnccen. TlecHb ceabmasi. B nepesoae
B.A.)KykoBcKkoro.

Oawncceit BXoaUT B 1I0M Liapst ANIKMHOS:

«bbl/I0 B 1a/1aT78X JI06E3HOIro 3eBcy Lapsi AKUHOS,

Meg/-/b/e CTEHbI BO BHYTPEHHOCTbH LLU/IM OT riopora v OblIN

CBepxy yBeHYaHbl CBET/IbIM KapHU30M /1a30PEBOU CTasIu,

Bxogq 3aTBOPEH 6611 ABEPSAMU, JTINTBIMU U3 YNCTOlMo 3/1ara,

[putosikn ux u3 cpebpa yTBEPIKAG/INCH HA MEAHOM OPOre;

Tarkxe n KH3b uxX CEPEBPSIHBIN OblfT, @ KOJIbLIO 30/10TOE.

/JiBe — 307107as C cepebpsHOY — CripaBa 1 C/IEBA CTOS/IH,

Xutpout pabotsl ucKycHoro 6ora Ugecra cobaku

Crpaxamu oMy JTH06E3HOIro 3e8cy Laps AJIKUHOS».

«XXenesHbll BEK» XapaKTepusyeTCs U3roTOB/IEHUEM LENbIX Ce-
pYI XXene3HbIX U CTallbHbIX OpyAMi Tpyda B Havane I Tbicayenetuns go
H.3.

MpyUKHbI, NPenaTCTBOBABLUME HACTYMIEHUIO XXEe3HOro Beka:

1. BHYTpeHHMe npuynHbl — MUCMonb30oBaHMe HpoH3bl B 06psao-
BbIX Liensx.

2. XenesHble pyabl MeHee §pKW, a NOTOMYy MEHee 3aMeTHb,
YeM MefHble, 1 NnaBKa xxenesa Tpebosana 6onee BbICOKMX Temnepa-
TYp.

3. Xene3o, nonyyasBleecs B MNPUMUTUBHLIX FOpHax, 6bl10
OYEHb MSIFKUM M He cpasy CTasio CornepHuYaTh C 6pPOH30M B KayecTBe
mMaTepuana ans M3roToB/EHUS OpyaMI Tpyda U Opyxus.

4.2, CbipoAyTHbIA NPOLECC NONyYEHUA Xene3a

CblpoayTHbIi MPOLECC — MNPOUECC MpPSIMOro BOCCTAHOBJEHMS
)KEenesa M3 ero OKMC/IOB, MMHYSl MPOLIECC CaMOro pacryiaB/ieHUs Xene-
3a. [ns BO3MOXHOCTM rMpoLecca BOCCTAHOBNEHWUS >enesa M3 ero
OKWUC/TIOB HEOBXOAMMO 06EeCneunTb TpU YCIIOBUS:

BBeAeHVe OKMCNIOB ene3a B 30HYy HarpeBaHWsi B YC/IOBUSIX
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BOCCTaHOBJIEHMS.

JocTuxeHne TeMnepaTypbl, NpU KOTOPOW Mony4YaeTcs MeTass,
NPUrOAHbIN ANS MEXaHUYECKOW NepepaboTKu.

OTKpbITWE AeincTBus 0obaBok — docoB, obneryawwmx otae-
NEHNE NMpPUMECEN B BMAE LWMAKOB, YTO obecneumBaeT nosyvyeHne KoB-
KOro MeTasna Nnpu HEBLICOKMX TeMnepaTypax.

MepBOHaAYanbHO >KENE3HYld pyay WCMOb30Ba/iIM  FOHYapI
BnvxHero BocToka Kak Kpacsillee BeLLeCTBO, M3MEHsBLUEE UBET MMn-
Hbl O CEPOro, KEPaMMKM — A0 KPacHOro Mpu OKUCNEHUN Xene3a U Ao
TEMHO-CEPOro W/IM YEPHOro — NMpW BOCCTAHOBNIEHUM XKefle3a U3 OKUC-
noB.
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Tabnuua 5
CblpoAyTHbIN NPOLECC MOJTyYeHMs! XKenesa
Temnepg LUuxTta MpoaykT CsoiicTBa
ypa, °C
1565 BoccTaHaBnmBaoTcs
Fe20s3
1540 MpounssoacTso
cTekna
1538 BoccTaHaBnmBaoTcs
Fe30a4
1420 BoccraHasnmBaoTcs
FeO
1350 TBepapbii YyryH, pyaa | Kpuvua v xunakuid wnak | MpokoBka KYCKOB

(FeO) — nyanmHrosa-
HWe-npouecc yaane-
HUS  yrnepoga w3
YKMAKOro YyryHa

Kpulbl U UX MHOro-
KpaTHas npokaTka

1200 Pyna,  npeBecHblt | Kpuua + — otae- | MNpu koBke nony4a-
yronb, noc NMBLLIAsCcS Lakoob- | eTcs NpoaykT;
pa3Has mMacca FeO'SiO, | ucnonb3lyeTcs B
- CTEeK/I0BapeHnM
960 Pyaa, JpeBecHbln | XKenesHas Kpuua | lNpu KoBKe LWWfaK Bbl-
yronb, ¢moc (koct- | (cMecb TB. Fe m kawe- | gaBNMBaeTcs, a Xxe-
Hasa mMyka, Ca0, P,0s 06pa3zHbIX LLMAKoB) — Ne30 CBapuBaeTcs
960 Pyna v papeBecHbli | ybuaToe xeneso — ans KOBKM He
yrosb NpurogHo
700 Pyna n ppeBecHbln | CneyeHHast macca: Fe, | Mpwm KOBKe

yronb

FesC,
FeO-SiO2,

—

FeO, MnO,

MnO-SiO:

pacchbinaercs

CblpofyTHbIV Crocob NMpoM3BOACTBA Kenesa, kak M cnocob no-
NyYeHUst CTeKNa, SBNSETCS CNeACTBUEM TeMnepaTypHOro noTeHumana,
[AOCTUIHYTOrO LMBUAMU3aLMEN.
B ropHax 3akuranu ApeBecHblit yrosib, B Pa3ropeBLUMIACS OFOHb
6pocanu pyay v NpoM3BOAMAN MPUHYAMTENBHOE AYTbe U3 Mexa, pac-
MOSIOXXEHHOr0 3a FOPHOM; BMEeCTe C TeM MNONb30BannCb NMPUPOAHBLIM
BETpOM. TemMnepaTtypa B ropHax gocturana 1450°C.

Npouecc

BOCCTaHOB/IEHUA
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500-600°C, n npoTekanu cnegyrolme XmMnyeckme peakumm:
1) C+ 02 = COz; 3) Fe203+ CO = 2Fe304 + COz;
2) COz2 + C = 2CO; 4) Fe304 + CO = 3Fe0 + CO,

npu Temnepatype 900°C ocywecTBnsn0Ch BblaeneHne 4actumy
Fe:

5) FeO + CO = Fe + COs:.

Mpn Temnepatype 1100-1200°C obpa3oBaBLlUAsCs Ha npeabiay-
wmx atanax FeO npvHMMana yyactue B Wwnakoobpa3oBaHnn. Yactuupl

xenesa cnnaensnuce npu Temnepatype 1300-1400°C B >xenesHble
Kpuubl. XXuakui Wnak npesoxpaHsi ux oT okucnieHus. Kpuubl npu
BbICOKOWM TeMrepaType MPOKOBbIBA/IUCb, M3 HUX BbDKMMASNCS XXUAKWUNA
LWAK U OHW MpeBpaLLannCb B MOHONIMTHBIE KyCKM xene3a. Mpu Heob-
XOAMMOCTM 3TV KYCKM METOAOM KY3HEYHOW CBApKW COeauHsn B 60-
nee KpyrHble 3aroTOBKM!.

B ctpaHe 6ackoB B koHue XVIII B. ans nonyuveHus 100 kr xe-

nesa Tpebosanocb 312kr pyabl (63,99% Fe203, 5,13% Mn20s3, 12,2%

SiO2) n 340kr yrns, NpUroToB/AEHHOrO M3 SiCeHs, KneHa u naunbl. C
TEYEHMEM BPEMEHWU BMECTO MOAOBLIX (3EMJISIHBIX) NEYen CTanmn CTpo-
WTb CblpOAYTHbIE FOpHbI, pUc.38.

B paboyee NpoCTpaHCTBO TaKOro ropHa CnosiMM 3arpyxanu
LAPEBECHBIN Yrofb U U3MENbYEHHYO pyay. M3 ropHa uepes 6o0koBoe
oTBepCTMe CTekan wiak. Nocne 4-8 yacos paboure npy NoOMoLM xe-
Ne3HbIX CTEPXXHEN M3BNeKanu U3 ropHa Ciunwytocs rybyatyto maccy,
COAEPXKaLLYIO XXemne3Hble 3epHa BMECTe CO LUTAKOBbIMU BKITHOYEHUSIMMY,
— Kpuuy. 3aTeM Kpuuy pasfenssiv Ha 4acTu, MPOKOBbLIBA/IM HA HAKO-
BasibHE, NpuaaBas e hopMy, HYXXHYIO Ans npoaaxm [4].
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Homyx neun ua
FNUHB | YKPENIEeHHbIH
AEPEBAHHBIMMU MEPAAMU

BoaaywHbii Karan

O6nuuoBka U3
KamHen

Puc.38. CbpoayTHbIN KpUUYHLIA FOpH NpeAcTaBnsan cobon amy, Haa KOTOpOu
BO3BBILIASIACH KYMOJI006PA3HAA LWAXTA C BO3AYLUHLIMUK KAGHANaMW Ans ayTes. Kpuuy
U3BMeKasu Yepes Nposiom B CTeHKe LWaxTsl [4]

Ha cMeHy cbipoayTHbIM FOpHaM NpULWAW pyaoniaBuibHbIE Meyn
— [OMHMUbI, B KOTOPbIX Hapsiay C KpULOM MOMyYanu v XUOKUN YyryH.
YpaneHue 3 yyryHa yrnepoaa C uefbto MonyyvyeHust KOBKOro esesa
NnonyymMno Ha3BaHWE <«KPWYHOro nepegena». YaaneHue yrnepoga
(BbDKMraHMe) C NMOMOLLbI0O KaMEHHOr0 Yriisi MOJly4Ynno HassaHue nya-
NUHroBaHue (OT aHrnuickoro cnosa puddle — mMecuTb, nNepeMelin-
BaTb). CyWHOCTb MYA/IMHIOBaHMS 3aK/oYanack B TOM, YTO TBEPAbIN
YYryH 3arpyxarsncs B paboyee nNpoCTPaHCTBO MeYu, B TOMKE OKUrancs
KaMeHHbIN yronb (B OT/IMYME OT AOMHML, FAe NpPoUEecC «KPUYHOMoO ne-
penena» OCyLeCTBASNACA Ha APEBECHOM Yriie npu HenocpeaCcTBEHHOM
KOHTaKTe MPOAYKTOB COKUFaHWs APEBECHOrO Yriisi C BOCCTAHOBASIEMOM
W3 pyabl KpULOK), M MpoMCcXoans npoLecc nnaBku YyryHa. Pacnnas-
NEHHbIA YYTYH B3aUMOAENCTBOBAN C OKUC/IMTENbHBIM LLUMAKOM, Yrie-
poA YyryHa BCTynan B peakumio € 3aKuUCbIo Xxenesa ¢ obpa3oBaHuem C
+ FeO — Fe + CO; Bblgenstowmiics raz CO npoussoamn apdeKT Ku-
MeHWs1 BaHHbl, CUJIbHO MEepPeMELLIMBaN pacniaB, KOTOpbIA Mo Mepe Bbl-
ropaHus yrnepoga CTaHOBMIICS TecToobpasHbiM, T.e. 06pa3oBbiBanach
Kpuua. TectoobpasHyto Kpuuy C MOMOLLbI0 MPUBAPEHHOMO XeNe3Horo
CTEPXHSI MO 4acTsM BbIHUMAAM M3 Nevn M NpokKoBbiBanu. Ha puc.39
nokasaHa cxema Nya/IMHroBaHusl.
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ToNOoYHbIN nopor MVANWKWHIOBbIN
Puc.39. Cxema nyanuHrosovi neuu [4]

CblpoZyTHbIV NPOLECC NOMyYeHUst CBapo4YHOro xenesa B EBpo-
ne cywecrtsoBan BnioTb Ao 1850 roaa, a B CeBepHoit AMepuke — fa-
e o 1890 roga [4].

TeM He MeHee 3TOT MeToA elle B XX BeKke MCronb3oBancs Ha
Mamupe. B pacckase «[nasunblimkn Banmxa» [56] onucbiBaetcs
npouecc Npou3BOACTBA Xefe3a U CTanu KpuyHbiM MeToaoM B Cpea-
Heit Asum B 1926-1927 rr., korga 6acMaum (No Tagx. — AyWUTenm)
BTOPrNNCb B TafXUKNCTAH U TypKMEHMUIO.

... B ManogocTynHbix gonuHax Mamupa MoXHO 6bin0 yBMAETH
CBOMMW rnasamy MnepBobbITHblE «Ne4Yn-A4OMHUUbI», FAe NpoCTble Nn-
TENWMKN NepesaBaeMbiMU M3 pofa B poA METoAaMu mosydany YyryH
B «CbIpOAYTHbIX AOMHULAX>» M 3aTeM Ha HebOoMbLIMX HaKOBasbHSX Bbl-
KOBbIBasM MOJSIOTAaMN MPOCTENLLUME CENTIbCKOXO3SMCTBEHHbIE OpYAWs,
TOMOPbI, HOXW, NOCyaYy W Apyrve npeaMeTbl AoMallHero obuxoaa.

«WTak, 9 BaM pacckaxy, Kak y Hac, B AonvHe BaHa)ka, Hawm
MacTepa-ycTo (MCKyCHble MacTepa) BblAeNbIBalOT Xene3o. XenesHas
pyaa 3aneraet B xpebTe Haa pekoh BaHm B HECKOSIbKMX MecTax,
nyywas aobuiBaeTcs okono ceneHuns Te-Xaps. Konu HaxogsaTcs BbICoO-
KO B ropax, Tak 4YTo MyTellecTBue 3a pyAoN Aeno Henerkoe, 3a Hen
OTMPaB/AOTCA TOMbKO OMbITHbIE U CUSIbHBIE FOPLbI, KOTOPbIE B COCTO-
SIHUM MPOHECTU HA CMNUHE TsXKeSbIN Bblok (NpubnmsnTensHo 48-50 kr).
YT106bI NPOBECTM HOPMASIbHYIO MABKY B MeYnM Heobxoammo, 4TObbl
NSATb YeNoBEeK MPUHECNN C BEPLUWHBLI B AOSIMHY MO MSTh BbIOKOB.

Ha cknoHe ropbl, cpeay TeMHbIX, YrpioMbIX ckasn, 6bi1o He-
CKOJbKO Y3KMX, KaK HOpbl, BXOA0B, NPOOUTbLIX, KaK FOBOPWUIN CTapuku,
TbicAYy NeT Hasag. Llaxta vMena MHOrO pasBETB/EHWUWA, Mbl Yr1ybu-
JIUCb B TEMHYIO, KaK HOYb LUAXTY, OMYCKalOLWYKCS MOCTENEHHO BHU3.
3aXrnn CBETWU/bHbIE BETKM — unmparn (Cyxas BETKa YvMHapa wan TyTa,
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obMazaHHas TeCTOM U3 KYHXYTHOro mMacna v obmasaHHas ans npou-
HOCTM Mykoi). [lBoe A0MXHbl Obifv BblaMblBaTh pydy, @ OCTallbHble
BbIHOCUTb €€ HapyXy WM CMeHSTb YCTanblx 3abonwmkoB. PaboTa 3a-
6OMLLMKOB 6bl/la OYEHb TSHKENAsA: OHW AONIO U CUIbHO Aon6unn B oa-
HO U TO e MECTO, NoKa OTKablBasiCa KyCOoK pyabl. CHECEHHYI CO
CKJIOHa pyAy Ha BbIOYHbIX N0WAAAX AOCTaB/S/IN B KULLMAK.

Bozne goma 6bin capait. Tam B TeueHUe BCEro fieTa CKiaabiBa-
nm gposa m yronb. Coceam, y4acTBylowme B njaaBke, NPUHOCUIN CBOU
3anacbl ApOB U yrns.

K oaHOW 13 Hapy>XHbIX CTEHOK 3TOro capas bbina caenaHa npu-
CTpoika B BUAE BbICOKOW BYTbINKKU. CTEHKM BbifM CHIOXKEHbI U3 KaM-
Hel, CKpenfieHHbIX FMMHOW. 3Ta KaMeHHas «ByTbinka» W 6blia ToM
[IOMHWLIEN, B KOTOPOMN AOMKHO 6bI10 MNaBuThes Xeneso’. OHa He Ma-
NeHbKas: eCiM BbICOKMUI YeNoBEK MOAHVMMET PYKY, TO eABa AOCTaHET
[0 Xepna (canoxu) aTon AoMHULbI. CTEHKa, COeAMHAOLLIAN AOMHULY C
capaeM, uMena yskylo wWenb, unu asepuy (aapvk). Yepes Ty asepuy
BCS JOMHMLA HanonHanack A0BEpXy APOBaMu, KOPOTKMMW NOSEHbIMM
apuy W y3noBaTbiMM CTBOMAMWM KyCTapHWKa aHreT. [poBa nomkura-
JMCb 4Yepe3 ABepLy, KOTOpYH 3aknaablBasiv ManeHbKUMU MI0CKUMU
KaMHSIMW, CKpEM/IeHHbIMU TMHOW. Hambonee KBanmMvuUMpOBaHHLIN
NUTENLIMK PYKOBOAWT MPOLIECCOM MJIaBKN M YKA3blBAET KaXKAOMY, UYTO
eMy genatb. [AByx Haubonee onbITHbIX paboTHWKOB ocTasnsieT pabo-
TaTb Y OCHOBaHMSA Meyu, a ABYX MOJMOAbIX OTMpPaB/sieT HaBEPX K rop-
NOBUHE AOMHMUbl. Koraa nporopenu gpoBa M obpaTtunncb B packa-
NEHHbIE YINK, pyKOBOAWUTENb NPO6UA BHU3Y TOHKON CTEHKWU HeBOosb-
Loe OTBEPCTME W BCTaBWA MUHSHYIO Tpybky — buntonb. Yepes 3ty
TpybKy C MOMOLLLIO ABYX KO3bMX MEXOB (LUEPCTbIO HapyXy) OAUH M3
OCTaBLUMXCA Y OCHOBaHMs pabounx pasgysan yronb B AOMHUUE. Pabo-
TaTb MexaMu NPEeACTOsiNO HECKONbKO AHEeW, 6ecrnpepbiBHO ycunvBas
»Kap HacCTonbko, YTobbl pyaa pacniaBuiack W MOTeKNa sipkow, cBep-
Kalolleln, Kak cosiHUe, cTpyen. PaboTatowme y xepna AOMHWLUBI pa-
60THUKM AOMKHBI BbINM CneanTb Yepe3 roproBMHY 3a npoueccamu,
npoTeKalowmMn B AoMHuMLE. lNocne Toro Kak Aposa Cropenun u yronbs
OMyCTUNCB, BCbiManacb B ropfoBUHY AOMHMLUbI 6onblias n Tsxenas
KOp3WHa Yrisi U MUCKA pyAdbl, packosioTOW Ha MEeNIKME BESIMUMHOMN C
abpukoc Kycoukn. Kak TOMbKO yrofib nporopan u onyckancs, onepa-
LMs 3acbiNKM HOBOW MOpuUMKM Yrns M pyabl noeTopsinack. [ocne yaca
paboTbl Mpoucxoamsia cMeHa paboumx y OCHOBaHMSI M FOPJSIOBMHBI
JAOMHMLBI. Yepe3 rnHsiHyt0 TpybKy paboTaBLLMii MEXaMK OMpPEeaenseT,

! OpueHTUPOBOUHETE pasmepsl AOMHMLLL: BLICOTG AOXOAUAA AO 2,3-2,5 M, @ BHYT-
peHHU AnameTp COCTABNAN, NO BCel BUAUMOCTU, He 6onee 0,4 m.
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CKOMbKO >Kefie3a pacniaBuiocb M KakK BbICOKO OHO HamofHMAO AHO
[OMHMLUBI. 1N 3TOrO OH NPONYCKAeT BHYTPb TPYOKM AEpPEBSHHYIO Ma-
NIOYKY: €C/IM OHa ropuT MeaneHHO — Xesfie3a elle HeT, HO Korga na-
NI0YKa BCMbIXMBAET SPKUM MJIAMEHEM, - 3HA4MT, OHa KacaeTcs pac-
NAaBAeHHOro >xenesa. Torga oTBepcTUe TPyOKM 3aknadbiBaeTcs Ka-
MELLKOM, 3aMa3blBAeTCs [NIMHOM M €elle CHapyXu 3aBa/IMBaeTCsl 3eM-
nei. Hag 3TM MecTOM Ha TpuW-4YeTbipe Masbla Bhbie CTEHKU Aapvika
npobuBaeTcs HOBOE OTBEPCTUE M BCTaBASETCH HoBas Tpybka. CHoBa
HauMHaloT paboTaTb Mexu, BAyBasl BO3AYX M packanss yrosbs JOMHU-
ubl. N Tak 6ecnpepbiBHO, Y4TO6bI Y3HaTb, Kak BbICOKO MOAHSIOCH pac-
nnaBneHHoe xeneso, Hago 6bi1o Bce Bbilwe nNpobusBaTb HOBOE OTBEP-
CTMe B CTEHKE AapwvKka, BCTaBNSTb HOBble TPyOKkM, @ HMXKHee OTBep-
CTME 3a4ebiBaTh W 3aBanvBaTb 3eM/eit: 3eMsiHON Byrop noaHuMarn-
Cs1 BCe Bbllle, NpuAepXuBas CTeHKY Aapuka, 4Tobbl OHa HE MpOosIOMK-
nacb noA TSXKECTbK Xxenesa. AnutenbHOCTb Mpouecca MnaBku Mnpo-
fomkanack 6onee yeTblpex CyToK. [locne npekpalleHus ayTbst U 3a-
CbINKWU YINS M pyabl AOMHMUA WM pachsiaBfiEHHbIM MeTanl OCTbiBa/u
[BOE-TpPOe CYTOK; MOC/e 3TOro BbllaMblBanacb TOHKAs CTEHKA AapuKa,
N BCE XEeneso KpyribiM cTonbom, 601BaHKON, BbIBANNBANOCL BHYTPb
capas. Tam xene3o pa3buBanocb MOMOTAMM Ha MeNKME KYCKM, KOTO-
pble noasepranvcb NPOKOBKE Ha HAKOBasibHE Ky3HELUOM, W M3roTOB-
nanucb HeobxoauMble unsaenus. B cepaueBuHe nonyyanocb 6onee
TBepaoe Xeneso (CTafb), KOTOpOe L0 Ha WM3roToBJIeHWE TOMOpoB,
HoXeln, xonoaHoro (6enoro) opyxusi, a No kpasim 60nBaHKK Mony4ya-
nocb 60nee MArkoe CBapovHoE Xeneso».

HekoTopble NOsICHEHUE K TEXHOMOrMYECKOMY MpoLeccy nonyye-
HMA (MK, KaK rOBOPUTCSA B pacckase, MnaBKe) xenesa:

1. B pacckase M3N0XEH KJ1acCMYeCKUM KpUYHBIA Mpouecc npo-
M3BOACTBa CBApPOYHOIO Xenesa.

2. Xunakoe xene3o (CTanb) B TaKMX AOMHMLAX MOAYYUTb Hemb-
351; ¢pa3y B pacckase, YTO «pyAa pacnyaBuiacb M MoTekna sipkom,
CBepKaloLLeil, Kak COMHLE, CTpyei» cneayeT NOHUMaTb, YTO B XXMAKOM
COCTOSIHUM MOT 6bITb TOJILKO LUMAK.

3. MoaTeepxxaeHneM, 4YTO B AOMHMUe Oblia Kpuua, a He pac-
nnaBfeHHOE XXEeNe3o, CYXXMUT, BO-NEPBbIX, YCTOMYMBOCTb TOHKOrO Aa-
pvka (CTEHKM), KOTOPbIN B Cllydae Haauums XMAKOro kenesa 6bin 6bl
HEMWHYEMO pa3faBieH rMapoCTaTUYECKUM AAaBEHMEM XKMAKOMO pac-
nnaea; W, BO-BTOPbIX, BbIBA/IMBLLUMIACSA CTONG packaneHHOro enesa,
ycnewHo pa3buBaeTcs MOsoTaMu Ha Mosy capas. PacnnaeneHHoe u
3aTBepAEBLUEE XeNe30 B pacKaleHHOM COCTOSIHUM MOXHO TOJbKO
noABeprHyTb NIacTUYeckon aecopManmm, HO HUKAK HE paspyLUEHMIO.
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M TeM 3arafoyHee v yaAMBUTENbHEE SIBNSIETCS NPOUCXOXKAEHUE
Oenwiickoro cton6a, puc. 40. denuitckmin (KyTybckunin) ctonb — apes-
HWUI MOHYMEHT, BbICSLLMICA Ha OKpauHe MHAMNCKOW CTONMULbI. BbicoTa
€ro CcocTaBfisieT 4yTb 6onee 7 METPOB, AMAMETP Y OCHOBAHMS
40 caHTMMeTpOoB, Y BeplmnHbl 30 caHTUMETPOB. JlereHabl NPUNUCLIBa-
0T CTONBY MUCTUYECKME CBOWCTBA WMCMOSHATL t0Bble XXenaHus, ans
3TOr0 HafO TONbKO Ha MUHYTY MPWKATbCA K HEMY CMUHON. DeHoMeH
)Ke 3TOro COOPYXXEHMS 3aK/TIOYAETCS B TOM, YTO OHO 6blN0 M3roToBIE-
HO wu3umuctoro xenesa 1600 neT Hasag M NOpU 3TOM  HUYYTb
He nocTpadano oT Kopposuu. [Maneoydonory cyutaloT [denninckui
cton6 creumanbHbIM 3HAKOM, OCTaB/IEHHLIM MHOMMAHETSIHAMK, noce-
TUBLUMMKU KOFA@-TO 3eM/lo. XMMWMKM K€ CYUMTAIOT, 4YTO OTCYTCTBME
KOPPO3UM BOBCE HE MHOMMAHETHbIX PYK AENO, a CEACTBUE 0CO6bIX
KJIMMaTUYECKNX YCI0BUIA B paiioHe [enun, koraa Ha metannie obpasy-
€TCS TOHKas M/IeHKa He Jatollas npopactaTb piXKaBUMHE BHYTPb.
Ho uctuHHasi npvpoaa u npoucxoxaeHne [enuickoro ctonba OKOH-
YaTeNbHO MOKA HEe YCTAaHOBJIEHBI.

Ha npoTshkKeHUM MHOrMX CTONETMI KENE30 M3roToBSNOCH B
EBpone cnepBa B ropHax, a 3aTeM B LUaxTHbIX nevyax. MnaMs B 3Tux
rneyax NoaAepXKMBaNOCh C MOMOLLBIO BO3AYXOAYBHbIX MEXOB, KOTOpbIE
NpUBOAMSIUCL B AENCTBUE NIHOABMU, XXMBOTHBIMU MMM BOAHOWN 3HEprui-
en.

4.3 [loMeHHbIi Nnpouecc Npou3BOACTBA YyryHa

B Hauvane XV Beka Bo ®paHuun 6narogaps BBeAEHUIO AOMEH-
HbIX MeYyei CTano BO3MOXHbIM A06bIBaTh Xene3o B 60MbWnX Konnye-
cTBax. BosgyxoayBHble Mexu NpUBOAUNUCE B AEWUCTBME, Kak NpaBuso,
BOASHbIMM KOnecamu. BbinnaBneHHbIi MeETann pasnueanu no nuten-
HbIM pOopMaM, HaNMOMUHAIOLWMM CBUHBIO C MNOPOCATaMU — B AHMUK KX
npo3Banun «pig iron» («CBMHCKOe Xeneso»), B Poccun — uywkamu
[32,33].
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a) 6)

Puc.40. Oenuvickuii cton6: a - 06wwmid Bua, 6 - parmMeHT BepxHelt YacTu cTonba

3aBogapbl, BbIMABSBLUME XKENE30 M YYryH, MOMM CyLLECTBOBaTb
NWWb B TakuMX MecTax, rae 6onblime fecHble MaccuBbl (AN A06bluM
LAPEBECHOrO Yrnsl) COCeACTBOBANM C pekon (Ans MOSyYeHUs BOAHOM
3Heprum), puc.41.

BTopolt pas »enesHbit Bek HacTynun B 1709 rogy B AHrnvu,
koraa Abpaxam [epbu OTKpblI cnocob BbINAABKM YyryHa C MOMOLLbIO
KoKca.

B XIX Beke MH)keHepbl B3s/M Ha cebsi DyHKUMN apXUTEKTOPOB,
co3paBas Bce bonee cMmenble NpoekTsl Gabpuk U TOProBbIX 3AaHWN,
[OKOB U XKeNe3HOAOPOXHbIX BOk3anoB. OHM BBENW B 06MX0A HOBBIN,
OCHOBaHHbIN Ha Maee METaNIOKOHCTPYKUMN apXUTEKTYPHbIM CTWIb.
CTanbHble MOCTbl MEPEKUHYSIMCb Yepe3 LUMPOKUE BYXTbl — paHee no-
A06HbIE 334aYM CUMTANINCh TEXHUYECKN HEBLINOHUMBLIMU. CTasnbHble
CBoAbl HebblBanblX MpeXae pa3MEPOB MepeKpbiBany  MNEpPPOHbI
)KENE3HOLOPOXXHbIX BOK3a/10B.
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Puc.41. YyryHonnasunbHbIe 3aBoabl B Battepnu

B 1851 roay ans BcemupHoW BbicTaBku B JIOHAOHE M3 3apaHee
3aroTOBMEHHbIX METa//IMYECKUX KOHCTPYKLUMIA M cTekna 6blio BO3Be-
fAeHO camoe 6onbluoe ANns TOro BPeMeHW 3daHue B Mupe — «Xpy-
CTanbHbIM ABOpeL», puc.42. 3TO FUraHTCKoe 3AaHue U3 4YyryHa U
cTekna AnmHol 554M u BbicoTOM 42M (4TO PaBHOCUIBHO 16-3TaXkHOMY
3aaHuM0) 6bi1o noctpoeHo M3 2300 4YyryHHbIX 6anok obwum Becom
3500T, U3 HUX Ha CTanbHble 31eMEeHTbI Npuxoannocs scero 550T.
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Puc.42. @parmeHT «XpyCTCleOI'O Agopua» (Kpuctann-nanac).
ApxuTtextop [xosep TTakcToH, 1851 roa

Ha puc.43 nokasaH 4YyryHHbI1 MOCT, MOCTPOEHHbIA B AHMINK
AbpaxamoM [epbu 1 ero uMHXeHepamu; BCe AeTaM MOCTa OT/MBa-
JIMCb MO OTAENbHOCTU M MOHTMPOBANNCL Ha MECTe, NpuyeM He 6onTa-
MW, @, KaK B CTONIAPHOM Aefie, KIMHbSAMMU U WwunamMu. Moct 6bin Top-
)KECTBEHHO OTKpbIT B 1781r., aonnHa nponeta mMocta 30,6 M, a ero Bec
-384T.

B CaHkT-lNeTepbypre Takxke OblM MOCTPOEHbI MepBble YyryH-
Hble MOCTbl: «HapoaHbIi», «KpacHblin», «CuHUI», «Mouenyes».

KaTtactpoduueckoe HaBogHeHune 1824 ropga paspywwno u no-
BpeAMno oYeHb MHOMO AepeBsiHHbIX MOCTOB. [103TOMY BO BTOpOM Mo-
nosuHe 1820-x rogos 1 B 1830-x rogax B pycCKOW CTOSIMLE NOCTPOU-
JIN HECKOJIbKO YyryHHbIX MOCTOB. 10 npoekTaM [1. ba3eHa, E. Agama u
. Tpetepa — neparoroB leTepbyprckoro MHCTUTYyTa NyTen coobule-
HUSA — 6bl1 co3AaH aHcaMbib B BEPXHEM TeueHun Molikn Mexay UH-
»KeHepHbIM (MUXalnoBCKMM) 3aMKOM M [JBOPLIOBOM MAOLLAAbIO.

Ha 3Tnx MocTax ycTaHOBMEHbl O4YeHb KpacuBble MeTasnmyeckme
peweTkn M oHapu, MnopaxatoliMe MNoYTW HOBENUPHON TLIATENbHO-
CTbl0 UCMONHEHUS. APKM YyryHHbIX MOCTOB YKpalleHbl pa3Hoobpas-
HbIMW [EKOPATMBHbIMM HakKaAKaMU U KPOHLLUTEMHAMK, TakXe OTu-
TbIMKU U3 YyryHa (puc.44).
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a
Puc.43. YyryHHbI mocT Yepes peky CesepH (a) U ero qparmeHT (6)

>

Puc.44. OnuH U3 nepBbIX YyryHHbIX MOCTOB - «TTouenyes». CaHKT-TTeTepbypr

3aMeyaTenbHbIM apXUTEKTYPHbIM MOHYMEHTOM M3 YyryHa SiBnsi-
eTcst «lMaMSTHUK pycCKMM rpeHazepaM, naBwuM B 6osx noa Mnes-
Hol». dopMa NaMsiTHWKa B BMAE YaCOBHM Gblia pa3bopHOM, OTAesb-
Hbl€ OT/IMBKM MOArOHSININCh U CKpennisinnce 6ontamu, puc.45.
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Puc.45. TTamaTHUK-YacoBHs rpeHasepam—repoam TTnesHbI. ApXUTEKTOP U CKyIb-
ntop B. . LLlepsya, uHxeHep-nonkosHuk A. M. NawkuH. YyryH. Mockea, 1887 rog,

McTopusa yacoBHM-NamaTHUKA. MNMaMATHUK coopyxéH B 1887 no
WHUUMaTMBE Pycckoro apxeonornyeckoro obuiectsa v oduLepos K
conpat peHagepckoro kopnyca, packBapTupoBaHHOro B Mockse, u
cobpaBlUMX Ha €ro nocTpoviky 49 Thic. pybnein. YyryHHas BOCbMU-
rpaHHas YacoBHS 3aBepLUeHa LWaTpoOM C MpaBoC/aBHbIM KPeCcToM, no-
NnypaloLWLmMM MyCynibMaHCKuiA nonymecsl. E€ 6okoBble rpaHM ykpalle-
Hbl 4 ropenbedamMn: pycCKUin KpecTbsSHWH, 6/1arocioBASIOLLNIA CbiHa-
rpeHajepa nepea rMoxoAoM; siHblYap, BblpbiBalOLIMM pebEHKa U3 pyk
MaTepu-6onrapku; rpeHagep, 6epylwmii B nieH Typeukoro congata;
PYCCKUA BOWH, CPbiBAKOWMIN LENW C >KEHLUMHbI, ONIMLETBOPSIIOLLEN
Bonraputo. Ha rpaHsx watpa Hagnueu: «lpeHagepbl CBOMM ToBapu-
Lam, NaBWMM B cnaBHOM 6oto noa MnesHon 28 Hosi6ps 1877 r.», «B
namsTb BOWHbI C Typuueli 1877—78 rofoB» U nepeyeHb OCHOBHbIX
cpaxxeHuit — »lneBHa, Kapc, Anagxa, Xagxu-Banu». Mepea namat-
HUKOM — YyryHHble TyMbbl C HaAMMCAMU «B NOMb3y YBEYHbIX rpeHa-
Aep M MX ceMencTB» (Ha HUX CTOSIN KPYXXKW AN NMOXEPTBOBaHWUI).
B MHTepbepe 4YacoBHM, OTAENAHHOM MOMIMXPOMHBIMU MU3pa3Luamu, no-
MelLLaNnCb XMBOMUCHbIE 0bpa3a AnekcaHgpa Hesckoro, MoaHHa Bou-
Ha, Hukonas YypotBopua, Kupunna n Medoaumsi, 6poH30Bbie MAUTHI
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C UMeHamMu nornbwmx rpeHagepos — 18 odmuepos n 542 congar.
TopecTBeHHOE OTKpbITME MaMsiTHMKa 28 Hosibps 1887, B aeHb 10-
netust B3sTus MneBHbl, BbIJI0 OTMEYEHO NMapazoM 4Yactei [peHagep-
CKOr0 KOpnyca, MPUHATOro reHepan-cenbamMapLliasioM BeIMKUM KHS-
3eM Hwukonaem Hukonaesunyem CrapluinM; rOpOACKOMY rof0Be
H.A. AnekceeBy 6bi1 Bpy4éH akT O nepedaye MnaMsATHMKA-YaCOBHM
Mockse. Mocne 1917 6onbwas 4YacTb BHYTpeHHero ybpaHcTea 6bina
yTpauyeHa. B 1990 Bo306HOBNEHa Tpaauums oTMeYaTb 3 Hos6psa (aeHb
ocBoboxaeHust bonrapum oT TypeuKkoro BnadbldecTBa) NaHUXUAOW y
CTEH YacoBHMU.

Xy#OXeCTBEHHbIE OCOBEHHOCTU. YyryHHbIi BOCbMWUIPaHHBLIi
LIATEP-YACOBHI0O HA HM3KOM MOCTAaMEHTE BEHYAET MpPaBOCNABHLIN
KpecT. OTnuTble U3 YyryHa aetanu cobvpanncb U MOHTUPOBAIUCh C
naeanbHOM TOYHOCTbIO — HA MOBEPXHOCTY HE BUAHO HW €AMHOrO WBa.
B 1886 rogy Bnagnmup Ocunosumy co3gan npoekT ohopMaeHus nno-
WaAKn BOKpYr mamsaTHuka. bpatbsi Bpomnein no pucyHkam Lepsyza
caenanu oTnMBKY AeTanei orpagpbl: 14 YyryHHbIX KOJIOHH C BEHKAMM U
12 yyryHHbIX rMpnsHa. MNocneaHuii 3aka3 — 6POH30BbLIE YacTW NaMsT-
HUKa — poctaBunn c dabpukm MocTHMKOBa oceHbio 1886 roga. 27
uionsa 1887 roga coctosinacb TOPXKECTBEHHAs 3aknagka naMsiTHUKa.
MaMATHWK B HeckyyHOM cagy pa3obpanu u nepesesnu B JIyBAHCKUIA
CKBEp. 3HAUUTENbHbIA YK/IOH CKBEpa 3acTaBW CKY/IbMTOpa YCTPOUTb
BbICOKYIO MOWAAKY MO4 OCHOBaHWe, 4Tobbl MaMSATHUK npocMaTpu-
Ba/ICs CO BCEX CTOPOH. MMOCKOMbKY MOHYMEHT MHOrO BECWJ, HYXeH
6bin NpoYHbIi byHaameHT. LepBya caenan 6necTawmin MHXeHepHbIN
pacyeT. Bpemsa 3To NoATBEPANIO — NaMSATHMK TakK M HE Aan 0Cagku.

Ha MowHOM ocHOBaHMM cobpanu Kapkac M CMOHTUpOBaIU
BOCbMEPUWK. MacCCMBHbIA BOCbMUIPAHHBIN WATEP MOKOUTCS Ha HWU3KOM
KaMEHHOM LIOKOMe C TpeMs CTyneHsIMU. Ha 60KOBbIX rpaHsaX HMKHEro
Apyca NaMaTHMKA pacnofioXeHbl YeTbipe ropenseda.

B ocHoBaHun ropenbedoB yKpenwuau no3osoveHHble n3obpa-
YKEHUS NEPEBUTLIX JIEHTaMM NTaBPOBbLIX BEHKOB, B BEPXHEN YacTu BCexX
apoK M KapHW3a CMOHTMPOBasM NaBpoBYD rMpnsHAy. FopenbedHble
N3006paXxeHnst N KPecTbl Cpasy e npuobpenn 6osee TOpXKECTBEHHLIN
BMA.

«YyryHHas Manasi npuaMa C YeTblpex CTOPOH OrpaHu4MBanacb
KOKOLIHMKaMK, — MULWET B CBOeN KHWre B.B. AHMKWH, — KOTOpble
C/IOBHO B paMKM YKpenuan 4yetbipe Hebonblumx 30n04eHbiX 6apenbe-
¢da. KapHu3bl KOKOLWHWKOB YKpacuia B BuAe MosioCbl AeKopaTuBHas
OTAENKa W3 YeTblpex TPeyrosibHUKOB Ba)kHOW 4acTblo NaMsiTHMKA
ABUICS KOHYC, NOAAEPXKUBAIOLMIA KOKOLIHWKM pasHblX pa3mMepoB: 16
Mo OKPY>XHOCTU MeHbLLE BENTMYMHBLI U 8 — BorbLUIel BETMYMHBI, pac-
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NOMNOXEHHbIX Haa PsSAOM M3 16 KOKOLWHMKOB. 3a NOCneaHuM psiaoM
KOKOLUHMKOB coBpanu nupamMmaky CO LITAMMNOBaHHLIMU YKpaLlEHUSIMU
N BEPXHUM LIA6MIOHOM.

PaccMoTpuM 6onee nogpobHo, UTO NpeacTaBnseT cobon YyryH,
KaKoBa €ro UCTopusi U KakoBa poJib B XyAOXECTBEHHOM MpOu3BOA-
cTBe.
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