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3aBenyromuii kadeapoit TMC A.A. ManukoB




IIpakTH4yeckoe (cemuHapckoe) 3ansaTue Ne 1
PoJIb HAYKH M TEXHUKH B HCTOPHH Ye10Be4YecTBa

HCHB H 3a1a49M IPAKTHYCCKOTO 3aHATHA — pACCMOTPCTH PCHIAIOIIYIO POJIb
HAaYKHN U TCXHHUKHU B PAa3BUTHUHN COBPCMCHHOI'O O6HICCTBa.

[1nan mpakTUYECKOTO 3aHSTHS:

1. KoHTpoIb MOATOTOBICHHOCTH CTYACHTOB K 3aHSATHIO
2. U3noxeHue TEOPETHUUECKOTO MaTepuasa

3. OTBeTHI CTYIEHTOB Ha BOMPOCHI MIpernojaBaTeis

4. TloaBeneHue UTOTOB 3aHITHS

MeToauyeckne yKazaHust

Jns mropen Halero BPEMEHHM OYEBUJIHO, YTO HAayKa M TEXHUKA UIPAIOT B
COBPEMEHHOM OOIIECTBE TJaBHYIO, PELIAIOUIYI0 pojib. OJHAKO Tak OBLIO JAJIEKO
He Bcerna. JlpeBHue Ipeku, Mpu Bcel cBoell no0BU K (unocopuu, CMOTpENIn Ha
pEMECIIO MEXaHUKa, KaK Ha 3aHATHE IIPOCTOJIIOAUHOB, HE JTOCTOMHOE UCTHHHOIO
yueHoro. [losBuBLIMECS MO3KE MUPOBBIE PEUIMU IOHAYaly BOOOLIE OTBEprajiu
HayKy. OIMH W3 OTLHOB XPUCTHAHCKOW LEPKBH, TepTyJIMaH, YTBEPKIA, YTO
nocie EBaHrenuss HU B KaKOM HWHOM 3HaHMHM HeT HeoOxoaumocTH. [lonoOHbIM
oOpa3oM paccyxaanu u MmycyibMane. Korga apaOel 3axBaTiiin AJIEKCaHIPUIO, OHU
COKIJIM 3HAMEHUTYIO AJIEKCaHJIpUICKYI0 OMOInoTeky — xanud Omap 3asBHII, U4TO
pa3 ectp Kopan, TO HET HyXIbl B JPYIMX KHHrax. JTa JOrMa rOCIOACTBOBAaJA
BILUTIOTH 10 Havasa Hosoro Bpemenu. B XVII Beke, B 310Xy BO3pOKICHUS 3HAHUM,
VHKBU3ULMA mnpecinenoBana ['amunes m coxrna Ha kocrpe Jxopmano bpyHo.
N300peTaTenn HOBBIX MEXAaHU3MOB TOXKE€ MOJBEPrajluch TOHEHUAM; K MPUMEPY, B
1579 rony B JlaHmure ObUT Ka3HEH MEXaHHWK, CO3/IABIIUHN JICHTOTKAIIKHI CTaHOK.
[TpuuuHON pacnpaBbl ObUIO ONAceHWE MYHUIIMIIAIUTETa, YTO 3TO H300peTeHUe
BbI30BET Oe3pabotuily cpeau Tkauyeil. [loHMMaHue ponM HayKH MPUILJIO JIMIIb B
smoxy IIpocemenus, xorma JKan-batuct Konbbep, 3HAMEHUTHIE MHHHCTP
JlropoBuka XIV, cozman mepByro Axkaaemuro. C 3TOro MOMEHTa Hayka crajia
MOJIy4aTh OPTaHU3ALMOHHYIO U (PUHAHCOBYIO MOAJEPKKY rOCY1apCTBa.

[lepBbIM TOCTH>KEHHEM HOBOM HAYKH ObLIO OTKPBITHE 3aKOHOB MEXaHUKH —
B TOM 4Hucjle 3akoHa BceMupHOro TsaroteHus. @unocopsr XVIII Beka — IO. b.
Konmuiesk, A. B. Tropro, XK. A. Kongopce — BocnieBanu KyibT Pazyma u coznanu
“reopuro mporpecca’. B nHawane XIX Beka «Teopusi MpOrpecca» MNOopoausia
MO3UTUBU3M — puiocoduio HayKu; 3Ta Gpunocodust yTBepkaana, 4To BCe SBICHUS
U TPOLECCHl MOAYMHAIOTCA 3aKOHAM, MOJAOOHBIM 3aKOHAM MEXaHUKH, YTO ITH
3aKOHBI BOT-BOT OYyIyT OTKPBITHI, YTO MPOrPeccC HAYKH PEIIUT BCE MPOOJIEMBI
yesroBeyecTBa. JIeHCTBUTENBHO, IMPOMBILUICHHAS PEBOJIIOLUSA PE3KO H3MEHMIIA
JKU3HB JII0JIEH, HA CMEHY TPAAUILMOHHOMY YKJIaay CEJIbCKOM KU3HU IIPULLIO HOBOE
IPOMBIIIJIEHHOE OOLIECTBO; YAUBUTENIbHbBIE OTKPHITUS U M300pPETEHUS CIIEIOBAIU
OJIHO 3a JPYIMM, U MHUpP CTPEMHUTEIBHO MEHSUICS Ha IJIa3ax OJHOIO IOKOJICHMS.
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Benen 3a «uHIyCTpHAIBHBIM OOILIECTBOMY» POJUIOCH «IIOCTHHAYCTPUAIBHOEY, a
3aTeM «TEXHOTPOHHOE» OOIIECTBO — W TEMepb TPYJAHO Jlake MpPE/ICTaBUTh, KyJa
3aBe/IET YEJOBEYECTBO TEXHUYECKUU MPOTPECC U YTO HAC KAET B 0003pMMOM
OyayIiem.

Takum o00pa3oMm, HCTOpPHUS YEJIOBEUECTBA JCJIMTCS Ha JiBa HEPAaBHBIX
nepuojia, TMEPBBIA MEPUOJ — ATO OOIIECTBO 1O MPOMBIIIJIEHHON PEBOJIOLNH,
«TpaJUIIMOHHOE  0O0mecTBo». Bropolt mepuony — 3T0  mepuoj — mocie
MPOMBIILJICHHOW PEBOJIIOINY, «MHAYCTPUAIBHOE 00IIECTBO». B «MHIyCTpUaIrHOM
oOIIeCTBEe» pOJIb HayKdW W TEXHUKU Oojiee OYEBHIHA, Ye€M B TPAIUIUOHHOM,
OJIHAKO B JCHCTBUTEIILHOCTH Pa3BUTHE TPAJUIMOHHOIO OOIINECTBA, B KOHEUHOM
CUeTe, TAK)KE ONPEEIAI0Ch PAa3BUTUEM TEXHUKHU.

Ponb TEXHUKHM B HUCTOPUM YEJIOBEYECTBA M3YyYAECTCS B paMKaxX TPYMIIbI
COLIMOJIOTUYECKUX TEOPHil, KOTOpbIE HOCAT obOmiee HazBaHue IudPy3uoHH3MA.
HaubGonee nomymnsipHoit B nuddy3uoHn3Me sBISETCS TaK Ha3bIBaeMasi «TEOpUs
KYJbTYpPHBIX KpyroB». Co3maresieM 3TOil TEOpUU SIBISETCS HEMEIKUI UCTOPUK U
stHOrpad @punr I'pedbuep, B 1911 r. cucreMaTu3nMpOBaBIIUMA 3JIEMEHTBI CBOETO
HAy4yHOTO Tojaxoaa B kHure «Meron B sTHonorum». @. I'peOHep cumrtan, 4To
CXOIHBIE  SIBJICHUSI B  KYJbType€  pa3IMUHbIX  HAPOJOB  OOBSCHAIOTCS
MIPOUCXOXKJIEHUEM JTHX sIBJICHHI W3 onxHoro imeHrtpa. [lociemoBarenu ['peOnepa
MOJIAratoT, YTO BAXKHEWIIME 3JIEMEHTHI YEIOBEYECKOW KYJIbTYpPbl MOSBISIOTCS
JUIIb  OAHAXABI U JIMIIb B OJHOM MECTE€ B pe3yJibTaTe BEIUKHX,
@dynoamenmanvHuix OTKPBHITUIA. B 00111eM cMbICIie, hyHOamenmanbHble OMKpbImMus
— 3TO OTKPBITHUSA, NO3BOJISIIOLIME PACIIUPUTH 3KOJOTHMUYECKYIO HHIIY 3THOCA. JTO
MOTYT OBITh OTKPBITHSI B 00JIACTH MPOM3BOJCTBA MUIIH. DTO MOXKET OBITH HOBOE
opyXue, MO3BOJISIONIECE PA3/IBUHYTh I'PAHUIILI OOUTAHUS 3a cueT coceneil. DPpdexT
TUX OTKPBITHI TaKOB, YTO OHHU AAIOT HAPOIy-NIEPBOOTKPHIBATENIO pEILAOIIEe
MPEUMYIIECTBO MEpe APYTUMU HapoJaaMu. Vcronb3ys 3T mpeuMyIiecTBa, Hapo1
HAYMHAET PACCENAThCS U3 MECT CBOETO OOWTaHWs, 3aXBaThbIBaTh M OCBAaWBaTh
HOBBIE TeppuTopuu. [IpexxHue odbuTarenu 3TUX TEPPUTOPHI THOO UCTPEOIIAIOTCS,
MO0 BBITECHSIOTCS TPUIIENbIIAMH, JUO0 TMOTYMHSIOTCS UM U TEPEHUMAIOT HX
KynbTypy. Hapoasl, Haxosmuecs nepen ppoHTOM HACTYIJICHUS, B CBOIO O4YepE/Ib,
CTpPEMSITCS TEPEHATb OpYKHE TMPUIIENbIEB — Mpoucxoaut auddysus
byHIaMEHTAIBHBIX DJIEMEHTOB KYJIbTYPBhl, OHH PAaCIpPOCTPAHAIOTCS BO BCE
CTOPOHBI, OYEPUUBAS K)JIbMYPHbLL Kpye, 00JacTh PACHpPOCTPAHEHUS TOTO WM
HWHOTO (PYH/IaMEHTAJILHOTO OTKPBITHUS.

Teopusi KyJabTypHBIX KPYroB B Halle BpeMsl SBISETCS padbouyum
WHCTPYMEHTOM JIJIs1 STHOTPA(OB U apX€0JI0roB; OHA MO3BOJISET PEKOHCTPYUPOBATh
pealuyd TMpONUIOr0 W HaxXOJAUTh HWCTOKM KYJIbTYPHBIX B3auMocCBsizet. Jlis
UCTOPUKOB OHA TMPEACTABISIET METOJ (UIOCO(PCKOTO OCMBICIEHUSI COOBITUH,
METO/I, TO3BOJISIIOIINI BBIIEIUTH CyTh Tporcxosiiero. K npumepy, noiaroe Bpems
OCTAaBAJIUCh 3araJIOYHBIMU TIPUYUHBI MAaCCOBBIX MHTpAIlMii apUHCKUX HApPOJIOB B
XVII-XVI Bekax 0 H.3. — B 3TO BpeMms apuu 3aHsuim yacth Muauum u Upana,
npopBanuch Ha biavxkHuii BOCTOK, M, 0 MHEHHIO HEKOTOPBIX HCCIEI0BATEIICH,
nocturnu  Kutas. Jlumbe cpaBHUTENbHO HENaBHO Oyiaromapss OTKPBITHSM
POCCUMCKHX apXeoJIOTOB CTaj0 SICHO, YTO IIEPBOIPUYMHOM STOM TI'PaHIAHO3HOU



5

BOJIHBI HAllIeCTBUN OBLIO M300peTeHne OO0EBOIl KOJECHUIBI — TOYHEE, CO3JaHHE
KOHHOM 3ampspKKd M OCBOCHHME TAaKTHKH OOEBOTO HCIOJIb30BAHUS KOJECHUIIL.
boeBas konecHuna obl1a hyHOAMEHMATbHBIM OMKPbIMUEM ApUEB, a UX MUTPAIIUN
u3 Bemukoit Crenu — 53T0 OBUIO pacmpoCTpaHEHUE KVIbMYPHO2O Kpyed,
apXeoJIorM4ecku (UKCUPYEMOro Kak o00JIacThb 3aXOpOHEHHH C KOHAMH H
KojecHuamu. Jlpyroii mnpumep (QyHIaMEHTaIbHOTO OTKPBITUSA — OCBOCHHUE
MeTayutypruu >kenesa. Kak M3BeCTHO, METONIbI XOJOJHOM KOBKH Keje3a ObLIU
ocBoeHbl ropuamu Manon Asum B XIV Beke 10 H.3. — OJHAKO ATO OTKPBITHE
JI0JITO€ BpeMsl HUKAaK HE CKa3bIBAIOCh Ha >KU3HHU JPEBHEBOCTOYHBIX OOIIECTB.
Jlums B cepeaune VIII Beka accupuiickuii naps Turnatnamacap |1l coznman
TaKTHKY HMCIOJIb30BaHUS ejle3a B BOCHHBIX LEISAX — OH CO3/1ajl BOOPY>KCHHBIN
KEJIE3HBIMU MEUaMH «IAPCKHUI TOJK». ITO ObLIO (PyHIAMEHTATLHOE OTKPBITHE, 32
KOTOPBIM TIOCJEA0BaJIa BOJIHA ACCHUPUMCKUX 3aBOECBAHUI M CO3/IaHHUE BEIMKON
AccHpUICKON JIepKaBbl — HOBOT'O KYJIBTYPHOTO Kpyra, KOMIOHEHTAMH KOTOPOTO
ObUIM HE TOJBKO JKEJIE3HbIE MEUM U PETryJisipHas apMusi, HO U BCE€ aCCUPHICKHE
TpaJMLIMM, B TOM YUCJIE U CaMOJEpKaBHAs BIACTh Lapel. AcCUpHUICKas IepKaBa
noru6na B koHue VII Beka g0 H.3. B pe3yibpTaTe HAUIECTBUS MHUISH U CKU(DOB.
Ckudpl ObUIM MEPBBIM HAPOJOM, HAYUMBIIUMCS CTPENSTh HA CKaKy M3 JIyKa H
nepeJaBUIMM KOHHYIO TaKTUKY MuAsHaMm U nepcam. [losiBnenue xaBajepuu ObLIO
HOBBIM  (YHJAAMEHTAIbHBIM  OTKPBITHEM, BBI3BABIIMM BOJIHY 3aBOCBAaHUM,
pe3ynbTaTOM KOTOpPOM ObLIO poxaeHue Muposoii Ilepcuackoit nepxasbl. IlepcoB
CMEHWIM MAaKEJIOHSHE, CO3JaBIIME MAaKEJAOHCKYIO (hajJaHry — HOBOE OpPYXKHE,
IPOTUB KOTOPOIO OKa3zajach OeccH/ibHa KOHHHULA TnepcoB. dajlaHra BOOYHIO
IPOJIEMOHCTPHUPOBAJa, UTO Takoe (PyHAAMEHTAIBHOE OTKPBITHE — JIO TEX MOP Majo
KOMY M3BECTHBI MaJIOYMCIICHHBIA HapOJ| BHE3AIMHO BHIPBAJICA HA apeHy HUCTOPUH,
MMOKOpHUB MOJIOBUHY A3uu. 3aBoeBaHMsl AJjekcaHlpa MakeaoHCKOTO MOPOIHIIN
KYJIbTYPHBIM KPYT, KOTOPBIM HAa3bIBAIOT JSJUIMHUCTUYECKOM LMBWIM3ALUMEW — Ha
OCTPHUSIX CBOMX CapUCC MAaKEJOHSHE Pa3HECIHM IPEYECKYI0 KYJIbTypy IO BCEMY
bmuxuemy Boctoky. B nauane II Beka g0 H.3. MakemoHckas (anmanra Oblia
pasrpoMiieHa PUMCKUMU JIETHOHAMH — PUMIISIHE CO3[aJ M MAaHEBPEHHYIO TaKTHUKY
MOJIEBBIX Cpa)K€HUI; 3TO ObUI0O HOBOE (HyHIAaMEHTAlIbHOE OTKPBITHE, KOTOPOE
canenano Pum rocnonunom CpennzemHoMopbs. [1oOeapl 1€rnoHOB, B KOHEUHOM
cyere, MOPOAUIN HOBBIM KYJIBTYPHBIM KPYr — TOT MHpP, KOTOPBIA HA3bIBAJIM pax
Pomana.

Takum o0Opa3zoM, KyJbTypHO-UCTOPUYECKAs IIKOJIa MPEICTABISET UCTOPUIO
KaK  OUHAMUYHYIO — KAPMUHY  PACHPOCMPAHEHUs  KVIAbMYPHBIX  KpPY2Os,
HOPOIHCOAeMbIX  NPOUCXOOAWUMU 6 PA3HLIX CMPAHAX  QYHOAMEHMALIbHLIMU
omkpoimusamu. 1lo CyliecTBy peub WIOET O MEeXHOI02UYecKou uHmepnpemayuu
HCTOPUYECKOTO MPOIECCa, O TOM, YTO UCTOPUUECKUE COOBITUS ONPEACIISIIOTCS HU
YeM WHBIM, KaK pa3BUTHEM TEXHUKU U TEXHOJOTUU — U B OCOOCHHOCTH 80€HHOU
MEXHUKU.

KoHTpoJIbHBIE BOIIPOCHI:

1. JaiiTe onpeneneHust HAyKH, TEXHUKH, UICTOPUH, TEXHOJIOTHH.



UTto Takoe HaAy4YHOE MUPOBO33pEHUE?
Omnpenenure cnenu@UKy HAy4YHOTO MO3HAHUS.
[lepeuniciiute OCHOBHBIE METObI HAYKHU.
Yro »T0 Takoe — Teopust Auddy3nonuzma?
Uro Ttakoe ¢yHaameHTanbHoe OTKpbiTHe? IlpuBenure mnpuMepsl
Han0oJIee N3BECTHBIX U 3HAYUMBIX (DyHIaMEHTAIbHBIX OTKPBITUH.
7. Urto o3HauaeT TepMHH "KyJIBTYPHBIH KpyT oOmiecTBa"?

Sk ow



IIpakTHyeckoe (ceMuHapckoe) 3ansaTHe Ne 2
TexHnKa nMepBoro NepuoAa pa3BUTHUs UCTOPHUH YeI0BeYeCTBA

HCHB U 3aa49d IMPAKTHYCCKOI'O 3dHATUA — H3YUUTH COOBITHS B HCTOPHUU
HaYKHN U TCXHUKHU HCpBO6BITHO-O6HIHHHOﬁ OIIOXH.

[1nan mpakTUYECKOTO 3aHSTHS:

1. KoHTpoJib MOATOTOBICHHOCTH CTYICHTOB K 3aHSATHUIO
2. U3noxeHue TEOPETHUUECKOTO MaTepuasa

3. OTBeTHI CTYIEHTOB Ha BOMPOCHI MIpernojaBaTeis

4. TloaBeneHue UTOTOB 3aHITHS

MeTtoauyeckue yKasaHus

[To-BuanMoMy, MepBbIM H300pETEHUEM UeJIOBEKa ObLIO CO3/JaHHE PYYHOTO
pyOuiia — 3a0CTPEHHON TalIbKH, MO3BOJISIONIEH PyOUTh IEPEBO WUIU PE3aTh MSCO.
PyOouiio ObU10 TEpBBIM NPUMHUTUBHBIM OPYJIMEM, HCIOIB30BAHUE KOTOPOTO
BBIJICJIUJIO Ye€JIOBEKa U3 MUpa 00e3bsH-IpuMaToB. HeckosbKko Mo3ke, TPUMEPHO
100 ThICSY €T Ha3a/, YETOBEK HAYUYUJICSA UCIIOIb30BaTh OrOHb. OTOHb CIYKHII HE
TOJBKO [ IPUTOTOBJICHUS MUIIM WM 000rpeBa, HO, B MEPBYIO Ouepelb, ObLI
opyxueM Ha oxoTe. OroHb MO3BOJIMJI OPraHU30BaTh 3aTOHHYIO OXOTY: pa3MaxuBas
dakenamu, 1eNb 3arOHIIMKOB THajla CTaI0 >KMBOTHBIX K 3acaie, Tlie MPATAINUCH
OXOTHHUKHU C KOIbSIMU U JyOUHaAMHU.

3aroHHasi oxoTa OblIa TJIaBHBIM (PAKTOPOM, OMpEeNeisiBIIMM 00pa3 >KU3HU
JIOJIE KaMEHHOTO BEKAa: OHU KWUJIU HEOOJIBIIMMHU CIUIOYEHHBIMU pOJaMHU.
KomnektuBHas oxoTa TpeOoBajia KOJUIEKTUBHU3MAa B TOBCEIHEBHON >KU3HM,
NEepBOOBITHBIEC IO HE 3HANM, YTO TAKOE YacTHAsl COOCTBEHHOCTh, OHU >KWJIU B
OJIHOM Telepe U MUTAIUCH Y OJTHOTO KOCTpa, HE TIPOU3BOAS Jenexa J00suu. Bee
MY>KUMHBI POJIa CYUTAIIUCH OpaThIMHU, a BCE KEHIIMHBI — cecTpamu. Cembsi uMmena
VHOW XapakTep, YEM B HAILIE BPEMS: KPOME MEPBOM KEHbI KAXKIBIM MYyXYMHA UMEIT
JIPYTUX JXE€H — BCE JKEHbI OpaTheB, T.€. BCE KEHIIMHBI POJA CUUTAIUCH €ro
BTOPBIMU KEHAMH.

3aroHHas 0x0Ta, B KOHEYHOM CYETE, MpUBEIa K IMOJHOMY HCTPEOICHUIO
MHOTHX BHUJOB KPYMHBIX >KUBOTHBIX, HalNpuUMep, MaMOHTOB, MAaCTOJIOHTOB,
HIEPCTUCTBIX HOCOPOTOB. IIbITasiCh BBKUTH B BEUHOM 0OphOE 3a CyIIeCTBOBaHUE,
JIIOJIM COBEPIICHCTBOBAJIM METOJIbl OXOTHI; MPUMEPHO 13 ThICAY €T Hazad ObLI
M300peTeH JyK, MO3BOJUBIINMA OXOTUTHCS HA MTHUI[ U MEJIKUX JXKUBOTHBIX. B 3TO
BpeMs Obula ojaoMaimiHeHa coOaka. IlosBisieTcss rapnyH M TOJIy4aer
pacnpocTpaHeHHE PBHIOOJIOBCTBO; OXOTHHKH CO3/IaI0T TIEPBBIC PHIOAYBH JIOJKHU-
nosionenku. Hapsimy ¢ oxoToit Bce OoJibllie pacmpoCTpaHseTCsi COOMPaTENIbCTBO;
COOMPATEIHLCTBOM ChEIOOHBIX PACTCHHM OOBIYHO 3aHUMAJUCH KEHIIWHBI, B TO
BpeMs KaK 0XOTa OblI1a 3aHSATHEM MY>KUHH.

CMBICIT BCEX TEXHMYECKUX TOCTHKEHUW JPEBHETO YEJIOBEKA, B KOHEUYHOM
CYeTe, CBOAWICS K MOMNBITKAM PACIIUPEHUS] €ro dKojorudeckol Humu. O0bem
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HKOJIOTMYECKON HHUILK OMNPENENaeTCsl pa3MepaMu CYLIECTBYIONIUX MHUILEBBIX
peCypcoB; TEXHUUECKHE JOCTHKEHUS, CKaXKEM, OCBOCHUE PHIOOJIOBCTBA, TPUBOST
K YBEJIMYEHUIO 3THUX PECYPCOB U K PACIIMPEHUIO IKOJOTHYEcKOW Humm. OmaHako
npyu OJIATONPHUATHBIX YCIOBHUSX YHMCIEHHOCTh HACEJICHHUS MOXKET YJIBOUTHCA 3a 50
JIET; 3a CTO JIET HACEJICHUE MOXKET BO3pacTu B 4 paza, 3a 200 net — B 16 pa3, 3a 400
JIET OHO MOXKET Bo3pacTu B 256 pa3! Takum o0pa3om, CHOCOOHOCTH YEIOBEKa K
Pa3MHOKEHUIO TAKOBA, YTO HOBBIE PECYPCHI BCKOPE OKA3bIBAIOTCS HCUEPIIAHHBIMH,
HKOJIOTMYECKAas HUIIA 3alOJIHSIETCSA J10 Mpejesia, U CHOBAa HAYMHAET OLIYIIAThCs
HEXBATKa MPOJI0BOJIbCTBUSI.

Jlromn KaMEHHOTO BEKa IOYTHM BCErJa JKWIH B YCIOBUSIX HEXBATKU
MPOJIOBOJILCTBUSL U PETYJAPHO MOBTOpSIONIErocs ronoja. ['omox mpuBoAWi K
CTOJIKHOBEHHMSIM  MEXKJy  OXOTHHUYbUMHM  pojamu. [lo  CBUAETENBCTBY
Ucclen0BaTene, NpoJ0KUTEILHOCTD )KU3HU JII0JIe KAMEHHOIO BeKa COCTABIISLIIA
32 roma y My>K4MH U 25 JI€T y )KEHILIHH.

Y coBepIIEHCTBOBAHHE METOJOB OXOThI OKa3bIBaJIO CYIIECTBEHHOE BIIUSIHUE
Ha KU3Hb JIIOJEH, OJTHAKO OHO HE IUIM B CPABHEHHUE C TEMH PEBOJIIOIMOHHBIMU
U3MEHEHUSIMU, KOTOpBIE MPOU3OILIM B Mepuoj mno3aHero Heonuta, B [X-VIII
TBICSYETIETUN A0 H.3. B 3TO BpeMs mpou3olia Tak Ha3blBaeMas Heoaumuyeckast
pesonoyus — ObllIa OCBOCHA TEXHOJIOTHS 3eMJICIENHs, JIIOAN HAYYWINCHh CESITh
NIIEHUIy U cobuparh ypoxai. Eciam mnpexae st TPOKOPMIIEHUS OJIHOTO
OXOTHHKa TpeboBasioch 20 KB. KM OXOTHUYBUX YrOAuid, TO TeHeph Ha HTOU
TEPPUTOPUM MOTJIA TNPOKOPMUTHCS JECATKH W COTHU 3EMJICACIBIEB —
JKOJIOTMYECKas HUIIA PACIIUPUIIACh B JECITKH, B COTHH pa3! K oxoTHukawm,
BBIHYKJECHHBIM MOCTOSIHHO Cpa)aThCsl 3a CYIIECTBOBaHUE, HEOXKUIAHHO MPHUIILIO
HECJbIXaHHOE U300UITe, HAYAJICS «30JI0TOM BEK» B UCTOPUU YEJIOBEUECTBA.

[lepBoHaYaJIbHO OCHOBHBIM OpYAMEM 3emilefieNblia ObUla NajKa-KoIajika
WM MOTHITa; B [V ThIC. 10 H.3. OBLT U300PETEH ILIYT, B KOTOPBIH 3alpsraid BOJIOB.

OcBoenue 3emienenus ObUIO BeIUMKUM (GyHIAMEHTAIbHBIM OTKPBITHEM,
KOTOpOE MPUBEJIO K PE3KOMY PACHIMPEHUIO YKOJIOTHYECKON HUIIU U K OBICTPOMY
YBEIIMYEHUIO YHWCICHHOCTH 3emiienieliblieB. [lepBoHaYalIbHBIA O4Yar 3emiieemus
Haxomwicst Ha bmwbxHem Boctoke. Yxke B VIII ThICSUENeTHMH 34€ch cTaja
OILYIIAThCS HEXBATKAa 3€MJIM M HAYaloCh PACCEJICHHE 3eMJICAECIbIEB HAa 3EMIIU
OKPYKAIOIIMX  OXOTHUYBMX IUJIEMEH —  HA4yMHAETCS  PaclpOCTpaHEHUE
3emaeoenvyeckoco Kyabmyproco kpyea. B VII Teicsuenetun 3emieaeibIlbl
NMOSIBWIIMCH Ha bankanax, B VI Teic. B nonunax JlyHas, Unna u ['anra, a k konny V
Teic. — B MHcnanuu u Kwurtae. ®OuHUKMHIBI W TpeKkd oOcBauBajiu Oepera
CpenuzeMHOro Mopsi, MHAUNNBI — Oepera Mumokutas. OXOTHUYBM TUIEMEHA,
MpEeXKHUE OOUTATENU ATUX TEPPUTOPUN JTMOO UCTPEOJSUIUCH, JIMOO BBITECHSIIUCH
MpUIIETbIIAMH, TUOO MOIUHUHSIIUCH UM U TIEPEHUMANIH UX KYJIbTYpY.

OcBoeHue 3emilefenusi Haloiro OOeCHeunsIo JIoJeH He TOJBKO MUIICH.
3emieAenblbl CTAIM BbIPAIIMBATh PACTEHUS C JJIMHHBIMU BOJIOKHAMHU — MPEXK]IE
BCETO JIEH; OHU CTaJId TPSCTh W TKAaTh JIbHAHBIE BOJIOKHA. Takum oOpazom,
MOSIBUJIOCH MPSJICHNE U TKadecTBO. Enie ogHoM mpobiieMoii ObI10 XpaHEeHUE 3epHa,
KOTOpOE TMOEMAIOCh TPhI3yHAMHU. JTa mpobsiemMa ObLla pelieHa ¢ U300peTeHUEM
kepamuku. Kop3wHbl W3 mpyTheB CcTaym OOMa3bIBaTh TIAMHOM W OOXHUTAaTh Ha
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KOCTpe; 3aTeM ObUIM CO3[aHbl Me4Yu A 00Kura M TOHYapHbIA Kpyr. ['oHUapsl
CTIM TIEPBBIMU MPOPECCUOHANBHBIMA PEMECICHHUKAMHU, OHU JKWIH [pHU
OOLIMHHOM XpaMe U TOoJIydalid CoIepKaHUe OT OOIIMHBI.

Becbma BaxkHOW asig  3eMIle/ieNiblIeB  OKa3ajach MpoOJjeMa I KUJIMILL.
OXOTHUKHM TOCTOSIHHO TEPEIBUTaIUCh B IMOUCKAX JOOBIUM M KUJIM B JETKUX
manamax, MOKPBITBIX 3BEPUHBIMU IMIKYypaMH. 3€MJICIEIbLbl KUJIU B JIOMaX,
NEepBbI€ JIOMa CTPOWUIU M3 HEOOOMXKEHHBIX KHPIUYEH; MOTOM KHUPMHY CTajIH
O0XHraTh B TOHYApHBIX I€4aX, HO OOOMCKEHHBIH KUpPHHY OBLT JOpOr H
MPUMEHSUICS, B OCHOBHOM, st oOnuuoBku 3aaHui. B IV Teicauenetun B
MeconoramMu  TOSIBWJIOCH ~ €HI€  OJHO HOBIIECTBO — BeaoMas ObIKaMu
YETBIPEXKOJIECHAS ITOBO3KA.

Eme omHUM OTKpBITHEM 3TOTO BPEMEHU OBLIO CO3/IaHUE MEPBBIX MEIHBIX
opyauii. Bo3moxHO, mepBas Meab ObUla CIy4ailHO MOJy4Ye€HAa U3 pyAbl B
TOHYApHBIX I€4YaX, HO KaK Obl TO HU OBLIO, 3TO OTKPBHITHE NEPBOHAYAIBHO HE
OKa3ajJ0 3aMETHOTO BIMSHMS Ha >KU3Hb 3emilefenblieB. Meap Oblia peakuM
METa/uIOM, W MOHA4daldy MCIOJIb30BaJlach B KadecTBe ykpauieHus. [lozxke, B III
TBICSIUEJIETUH, OBIJIO OOHAPYKEHO, UTO J00aBKa 0JIOBA MO3BOJISIET MOIy4aTh Oosee
TBEpPAYIO, 4YeéM Menab, OpoH3y. M3 OpOH3BI CTalu M3rOTOBISATH OPYXHE U
HEKOTOPbIE€ Ba)KHbIE TEXHUUYECKUE JI€TANIM, HAIPUMEP BTYJIKU OOEBBIX KOJIECHMIL —
OJHaKO OpoH3a ObUIa elle JOpOKE MEIU, U €€ INOSIBICHUWE HE IMPUBEIO K
PACIPOCTPAHEHUIO METAJUIMYECKUX OPYAUN TPYAA.

OcBoeHue MOTBDKHOIO 3emiiefiesiusi ObUIO MEPBbIM ATAaloOM W3MEHHBIIEH
KU3Hb JIIOJEH HEOJMTHUYECKONW DPEBOJIOLMHM. BTOpBIM »TamoM CTano OCBOCHHE
uppuraumoHHoro 3emuiefenus. [Ipy MOTBDKHOM TeXHOJIOrMM oOpabaThiBacMmast
3emiia ObICTpO HcTOmanach (4yepe3 ABa-Tpu roja). Ilpm Hanuuuum wppuranuu
IJIOOPOJAME TOYBBI BOCCTAHABIMBAETCS 34 CYET HAHOCOB WIIA, YPOKAWHOCTH
OCTaeTCsl CTAOMIIBHO BBICOKOMW, U 3€MEJbHbBIE PECYPChl UCTIOIB3YIOTCS TMOJTHOCTBIO.
O 3HayeHUM UPPUTALUOHHOW PEBOJIIOLIMU TOBOPAT CleAylouie UQphI.
[In0oTHOCTE HaceneHUss NPU OXOTHHYBEM XO03dWcTBE cocrasisier okono 0,05
4eJl/KB. KM, IPU MOTBDKHOM 3eMiieieniuu — 10 10 4esn/KB. KM, IpU UPPUTalliOHHOM
semuienenun ona gocturaer 100-200 gen/kB. kM. Takum oOpazoM, BTOpOW 3Tam
HEOJIUTUYECKON PEBOIOIMHI HE YCTyHall [0 CBOMM Maclltabam epBoMy dTairy.

Uppuranmonnas peBonorus crana (akrom B IV ThicaueneTuu 10 H.9.,
korma oxurenu JlpesHenn Meconoramuu, LIyMepbl, HAYYWIUCh CTPOMUTH
MarucTpajbHblE HPPUTALMOHHBIE KaHAJIbl JJUHOM B JECATKA KUIOMETPOB.
OrpoMHO€ yBEJIMYEHUE NPOAYKTUBHOCTH 3EMIICICIUS BBI3BAIIO PE3KUUA POCT
HACEJICHHUs,, B 3TO BPEMS MOSBISAIOTCA MHOTOYUCIIEHHBIE ITOCEIKH, KOTOpbIE
paspacrarorcss 10 pasMepoB roponoB. B Il Teicsuenetun wuppuranmoHHas
pPEBOJIIOLIMS pactpocTpanseTca Ha noimHbl Huna, Muna, Bo 1l TeicaueneTun — Ha
nonuHbl ["anra nu XyaHxd; JOJHHBI BEJIMKUX PEK CTAHOBSITCS OCHOBHBIMHU OYaraMu
3eMJIEICIIBYECKON [IUBUIIN3ALUY.

Pa3BuTne uwppuranmum NpuBEIO K HOBOMY PACIIMPEHUIO 3KOJOTMYECKON
HUIIM YeJIOBEKa. OTO B KOHEYHOM HWTOr€ NPHUBENO K MOSABJICHUI YacTHOU
coOCTBEHHOCTH Ha 3emiito. YacTHash COOCTBEHHOCTh MosiBUiach B JIBypeube
npuMepHo 2600 neT 10 H.3., a B APYTUX PErHOHAX — M0 MEPE TOro, KaK JaBJICHUE
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TaM JIOCTUTAJO0 COOTBETCTBytolero ypoBHs. B Kurtae sto mpouszonuio B VI-VII
BeKax 110 H.3., B Uuauu u B Utanuu — B cepenune | ThicsueneTus 10 H.3.

[TosiBneHue 4acTHOM COOCTBEHHOCTH BBI3BAJIO pacmaj oOmuHbl. Havanock
paccioeHre OOIIMHBI Ha OoraThiX W OeaHbIX. YacTh 0Oe€33eMEeNbHBIX YJICHOB
oO1ecTBa 3aHsiach MPo(ecCHOHANbHBIM peMeciioM. PemecieHHUKH coOupanuch
BOKPYT PBIHKOB, UTOOBI MEHSTh CBOM U3JIEIMS HA XJIe0 — TaK MOSBUWIKCH TOPOJa U
TOPTOBJIS.

KOHTpOIBHBIE BOITPOCHI:

1. Kakwue nepBbie opyaus TpyJa ObUTH H300pETEHBI YETOBEKOM?

2. Kaxoit yknaja »Ku3HU ObLT Y TEPBOOBITHBIX JIFO/1EH?

3. Kakue KOHCTPYKIIMOHHBIE MaTepHaiabl U B KaKOW MOCIEI0BATEILHOCTH
OCBAaMBAJIUCh YEJIOBEKOM?

4. Kakue (QyHIaMeHTaJIbHbIE OTKPBITUS OBLIM CJIeJaHbl B MEPBOOBITHO-
OOIIMHHOM 0011ecTBE?

5. Kakyto ponap B pa3BUTUM TEXHUKM U  TEXHOJIOTUH  HUMENO
OJIOMAITHUBAHUE JUKUX YKUBOTHBIX ?



11

IIpakTHyeckoe (ceMuHapckoe) 3ansaTue Ne 3
TexHuka nepuosa paHHero peMecJaIeHHOro0 NPpOU3BOACTBA

Ilenb ¥ 3aga4M MPAKTHYECKOTO 3aHITHS — H3YYUTh HCTOPHUIO Pa3BUTHUS
TEXHUKH TIEPBOTO 3Tala PEMECICHHOTO MPOU3BOJCTBA U 3apOXKICHHUE IEPBbIX
[UBWJIM3ALMA U TOCYIapCTB.

[11aH NpakTUYECKOTO 3aHSATHSL:

1. KOHTpOJIb MOATOTOBIEHHOCTH CTYJIEHTOB K 3aHSITHIO
2. W3znoxxeHue TEOPEeTUYECKOTO MaTepuaa

3. OTBeTHI CTYIEHTOB Ha BOIMIPOCHI MIpernoaBaTeis

4. TloaBeneHue UTOTOB 3aHITHUS

MeTtoauyeckue yKasaHus

B Hacrosimee Bpemsi OOJNBIIMHCTBO — CIIEHUATUCTOB CUMTAET, YTO
CKOTOBOJICTBO TOSIBUWIOCH B OJHO BPEMS WJIM HEMHOTO MO3XKE, YEM 3EMIIEC/IEIINE.
Mest M3MUIIKKA MHILIK, 3€MIIEIEIIbIbl TOJIYYUIN BO3MOXKHOCTh OJIOMAIIIHUBATh U
BcKapmiuBarth )KUBOTHBIX. B IX-VIII TeicaueneTusax no H.3. Ha bamxHaem BocToke
OBLTM OJIOMAIIHEHbI KO3bl M OBIIbI, HECKOJIBKO MO3E€ — KPYIMHBIA pOraThlii CKOT.
Paccensiicb Ha HOBbIE TEPPUTOPUH, 3EMIIEACIIBUYECKHE IUIEMEHA MPUHOCHIHA C
cO0OM HABBIKM KOMIUIEKCHOT'O 3€MJIEAEIbYECKO-CKOTOBOIUYECKOTO XO03faicTBa. B
IV-III no H.3. 3emuenenpyecKkrue IMOCEIEHUs] PacHpOCTPAHWINCH Ha OOUIMPHbBIE
npocTpancTBa ceepHoro IIpmuepHomopss u Ilpukacnms. Ha sTux crenmHbix
IpOCTOpax OOUTANM AUKKE JOLAIMN (TapIaHbl), KOTOPbIE BCKOPE OBbLIN MPUPYUEHBI
HACEJICHUEM 3TUX MECT.

OnHako PKOJOTHYECKas HUIIA CKOTOBOJOB OYEHb y3Ka UM IEPEHACETICHUE
HACTyMaeT M0CTaTo4yHO ObIcTpo. [IbITasick BBECTH B XO3SWCTBEHHBIH OOOpPOT
yIaJIeHHbIE TAacTOUIA, >KUTENIM CTeNed MOCTENeHHO MEepeluuI K SHIaKHOMY
CKOTOBOJICTBY, IIPM KOTOPOM OCHOBHOE HAaCEJIEHHE OCTaBAJIOCh B IIOCENKE, a
MACTyXyd BMECTE CO CTaJaMU YXOJWJIH JIETOM Ha JaibHue nactouma. Clenyronmm
[1aroM B 3TOM HalpaBJIEHUU CTAJIO0 KOYEBOE CKOTOBOJICTBO.

TosYKOM K ATUM OBICTPBIM U KOPEHHBIM H3MEHEHUSM, MPOU3OILISIIINM B
VIII Beke 10 H.3., ObUIO HOBOE (hyHOAMEHMAIbHOE OMKpbImUe — CO3JIaHUE CTPOTUX
yauil. 3a CO3aHUEeM CTPOTMX YIWJI TMOCJIEI0BajJO0 OCBOCHHE BCAJHUYECTBA:
HAE3/IHUYECTBO MEpecTaio ObITh MCKYCCTBOM HEMHOTHMX — OHO CTajo JIOCTYITHO
BceM. KOYeBHUKM MOMOTIJIO OCBOMTH CTENH U TOpHbIe Jiyra. OHU OTKa3ajuch OT
pPaCTUTEJIbHOM MUIIHA, OHU MUTAJUCH, TJIABHBIM 00pa30M, MOJIOKOM U MOJIOYHBIMU
MPOAyKTaMU. BakHEUIUMU HW300pETEHHSIMU KOYEBHUKOB, 0€3 KOTOpHIX ObLia
HEBO3MOKHOM KHU3Hb B CTEISIX, CTAIU ChIP U BOWJIOK.

C mepexooM K KOYEBOMY CKOTOBOJICTBY PE3KO H3MEHUJICS BeCh OOJIMK
creneid. Mcue3num MHOTOYMCIIEHHBIE IIOCENKH, JKH3Hb TeNepb NPOXOAWIa B
MOBO3Kax, B TMOCTOSHHOM JBW)KCHHM JIOJIEd BMECTE€ CO CTaJaMu OT OJHOTO
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nactOuma K apyromy. JKeHIIMHBI M JETH €Xajid B IOCTaBICHHBIX Ha KoJeca
KHOUTKaX — HO OBUIM TJIEMEHA, TJIe Ha KOHEH CeJM U KEHITUHBI.

KoueBHHYECTBO TO3BOJIMIIO OCBOUTH HOBBIE MACTOMINA, HO IUIOTHOCTh
HAceJICHUs B CTEMU OCTaBajach HU3KOW. DKOJIOrMYEcKash HUIIA CKOTOBOJIOB ObLia
OUYEHb Y3KOM, U roJiof ObUI MOCTOSHHBIM siBJIeHHUEM. OOpa3 >KM3HU KOYEBHUKOB
ONPENEISIICS HE TOJBKO OIPAaHHMYEHHOCTBIO PECYPCOB KOUEBOTO XO3SMCTBA, HO U
€ro HEYCTOMYMBOCTBIO. DKOJOTUYECKUE YCIOBHS CTEned ObUIM HM3MEHYMBBHIMU,
OJIaronpusATHBIE TOABI CMEHSJIMCh 3acyXaMu M JOKyTamMH. B cpenHeasnaTckux
CTEeNsAX JUKYT ciydaisicst pa3 B 7-11 1eT; cHexHblil OypaH WK ToJI0JIe]] IPUBOIUIH
K MacCOBOMY NaJEXKy CKOTA.

KoueBHuku 3akamsuiuce B OopbOe €O CTUXMEH W B TOCTOSHHBIX
CTOJIKHOBEHMSX JApyr ¢ JApyroM. KydabT BOWHBI HaxoAWJ MNPOSBICHUE B
NOKJIOHEHHH Medy. B OecCKOHEYHBIX CpaXeHUSX KOYEBHUKH IOJIBEPrajHCh
€CTECTBEHHOMY OTOOpY, 3aKpeIUIsBUIEMY TaKM€ KauecTBa, Kak (pu3nueckas cuia,
BBIHOCJIMBOCTB, arpecCUBHOCTh. B Kurae, Tak U B MyCylIbMaHCKHX T'OCYJapCTBAX,
KUTENIN CTENeW CUMTAINCh JY4YIIMMU BOMHAMH, U U3 HUX HAOHpaIuch OTOOPHbBIE
BOMHCKHUE YaCTH.

HamecTBue KO4eBHUKOB NMPUOOPETATIO OCOOCHHO IPO3HBIN XapakTep, Koraa
B UX PYKH IONAAaJ0 HOBOE Opykue. IlepBbIM HOBBIM OpYyXHEM, CO3JaHHBIM
KOYEBHHMKaMHU, ObliIa 3alpspDKeHHas Napoil KoHel jerkas 6oeBas KoJIeCHUIla, 3aTeM
MOCJIEIOBAJI0 OCBOEHUE BEPXOBOM CTPENbOBI M3 JyKa, 3aTeM ObUIM H300pETEHBI
TSDKEJIBIA JIYK, CEJI0 M CTpeMsi, MO3BOJIMBILEE MCIOJIb30BaTh cabmto. Bece 3tn
(yHIaMEHTAJIbHBIE  OTKPBITHS  HApyIIaJld  BOCHHOE pPABHOBECHUE  MEXKIY
KOUYEBHUKAMM U 3€MJICIEIBIIAMM.

3aBoeBaHUE MPUBOAWIO K CO3JaHHUIO COCJIOBHBIX OOIIECTB, B KOTOPBIX
OCHOBHasl ~Macca  HACeJIeHHsA, TOTOMKH  TMOOEXKACHHBIX  3€MJICCIbIICB,
AKCIUTyaTUpoBajach MOTOMKAMM 3aBoeBaresieil. B HoBoM oOuiecTBe KOYEBHUKHU
COCTABIISJIM BOCHHOE «PBILAPCKOE» COCIOBUE, OHU ACIWIIA 3aBOCBAHHYIO CTPaHy
Ha «(heobl», BO3BOAMWIM 3aMKH U Mopabolanu KpecTbsiH. [IockonbKy B 310Xy 110
CO3JlaHMs apPTWUICPUU HALIECTBUA KOYEBHHUKOB IPOUCXOAWIM PETYJSIPHO C
MHTEpBaJIaMU B OJHO-/IBA-TPHU CTOJETHSI, TO OOJBIIMHCTBO OOLIECTB TOTO BPEMEHHU
ObLTH «(heoaTbHBIMID.

Cunraercd, 4Tro MNEpBOM UUBWIM3AIMEN Ha 3emie Oblla LMBUIM3ALUS
npesaern Meconoramuu. imenHo B Meconoramuu B IV ThIcAUYeneTun A0 H.D.
ObLIM TIOCTPOEHBI TEpPBbIE HPpPUTallMOHHBIE KaHajibl. Wppurauus npusena K
PE3KOMY POCTY UYMCICHHOCTH HAacCEJEHHs, U YK€ B KoHie [V TeicsaueneTuss Ha
oeperax Turpa u EBdpara nosiBunmucey nepsbie ropoja.

CrnoxxHOe XpaMOBO€ XO0341iCTBO TOPOJIOB TPeOOBAJIO MPOU3BOAUTH 3aITUCH U
MOACYETHI, CHavaJIa JUIsl 3alMCEN MCIOJIb30BAINCH PUCYHKU-HIIEOTPAMMBI, 3aTEM
CTWJIN30BaHHBIE PUCYHKH IpeBpaTWiMCh B uepornudsl. [lozxe nepornudsr cramm
MCIIOJIb30BaTh IS MEPENadn OTAEIBHBIX CIOTOB, U3 KOTOPBIX COCTABIIUIA CI0BA —
TaK IOSABWIACH CJOroBas NUCbMEHHOCTh. Illymepsl m uX cocenu CEMHUTHI
BBIJIaBJIMBAJIM MEPOTIN(bl Ha TNIMHAHBIX TA0JIMYKaX C MOMOIIbIO TPOCTHUKOBOU
NAJOYKHU; UEPOTNIU(BI COCTOSIIM U3 HECKOJIBKUX KIMHOOOPa3HBIX YEPTOUYEK — 3TO
ObUTa TaK Ha3blBaeMas KIMHOMHMCH. 3HAUKU KIMHOIMUCH OBUIM Majlo MOXOXH Ha
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MepeIaBaeMbl€ TOHATHS, BCKOPE OHU NPEBPATWINCH B YCIOBHBIE CMMBOJIbL. Ha
pyoexe II-1 TeicsyeneTnit PUHUKUHAIIBI, YCOBEPIIICHCTBOBA KJIMHOIIUCH U CO3aNIH
andaBut u3 22 OykB. OT ¢uHHUKHUICKOTO aldaBUTa MPOU3OLLIM TPEUECKUU U
apaMErnCKui, OT TPEYECKOro — JIATUHCKUKA W CJIABIHCKHH, OT apamMeucKoro —
nepcuackui, apadckuii u uHauickuid. o Kurtas u Snonun andaBut Tak u He
JIOIIIETI, ¥ 3T HAPO/JIbl 3TUX CTPAH JI0 CUX MOP MOJIb3YIOTCS HepOranudaMu.

[Ipy mymepckux Xpamax CyIIECTBOBAJIM IHUCLOBBbIE MKOJbL. [IHCIbI
JOJDKHBI OBLTM HE TOJIBKO 3HATh MHUCHBMEHHOCTH, HO M YMETh MOJCYUTATh pa3Mep
ypokasi, 00beM 3epHOXpaHWININA, TUIOMIAb MOJIsL, MPOLEHTHI MO JA0JTraM. YiKe K
koHIy III ThicsyeneTust ObuTa co3laHa MO3MIMOHHAS CHUCTEMa CUMCICHMS IS
3aMCH YHCENl — OJHAKO OHa Oblla HE JCCATUYHOW, KaK B Halle Bpems, a
HIECTUJCCATUPUYHON, TIpUYeM JUisi  OOO3HAUYEHUS E€IUHUIl U  JECATKOB
MCIIOJIB30BAIMCH pa3IMuHble 3HauKu. Ha ocHOBE 3TOM CHCTEMBI ObUTH COCTABJICHBI
TaONUIBl YMHOXKEHHUSA, JCJICHHS, BO3BEJCHUS B CTeNeHb (MUCIaM C TPYAOM
JTaBaJIOCh JIeJIeHUuEe OOJBIINX YUCEN, U OHH MPEANOYNUTAIN 3arJISIHYTh B TaOJIHILY).
Hacnegnuku mymepoB, BaBWIOHSIHE, YMEJIM pellaThb KBAJApPATHBIE YPaBHEHUS,
3Hanmu  «teopemy Iludaropa», cBoiicTBa MOAOOHBIX TPEYTOJIBLHUKOB, YMEIU
BBIUHCIIATH O0BEM MUPAMUJBI, COCTABJSUIA YEPTEKU TIOJIeH, pUCOBAIU
MPUMUTHUBHBIE Teorpadruueckue KapThl.

BaxxHolt 3amaueil, cTosiBIIEH nepes Kperamu, ObUIO CO3/IaHue KalleHIaps;
T.K. KaJleHJapb ObUT HEO0OXOJUM, MPEXKIE BCEro, s ONpEACICHUS BPEMEHU
CEJIbCKOXO3SIICTBEHHBIX paboT. BaBUIIOHCKUI KalleHaaph ObUT JTYHHBIM, JIYHHBIH
Mecsity coctost U3 29 unu 30 gHel (mepuoid cMmeHbl JyHHbIX (a3 paBeH 29,5
CYTOK); roJi cocTosl u3 12 mecsueB. M3-3a TOro, 4ro COJIHEYHBIM roj JJIMHHEE
ayHHoro Ha 11 nuei, HoBeIll rog cMmemaicss 1 MOT TMONAacTh Ha JIETO WJIM OCEHb;
MO3TOMY BpeMsI OT BPEMEHH BBOJMJICS JOTIOJTHUTEIBbHBIN MECSII.

BaBunonckuit kaneHgapb ObUT HEIOCTATOYHO TO4YHBIM. Hamuoro Oomee
TOYHBIM KajeHaaph ObuT co3naH B III TeicsueneTun no H.3. B Erunte. Erunerckuii
KaJICHAapb cocTosl u3 12 mecsies 1o 30 qHei, mpuyeM B KOHILIE T0/1a BCTaBIISLIOCH
5 JOMOJIHUTEIBHBIX JHEW, TO €CTh I'0Jl HacUUThiBad 365 gHel. DTOT KajeHIaphb
OTJIMYAJICI OT COBPEMEHHOIO TOJBKO OTCYTCTBUEM BHUCOKOCHBIX JIHEW;
BHCOKOCHBIC JTHU BBEJ B 46 ro1y 710 H.3. puMcKkuil ummneparop FOmnuii Lezaps.

3amaua COCTaBJICHHUS KaJieHIapsi Oblla CBsi3aHa C aCTPOHOMHYECKUMU
HaOmoIeHusIMU. ErunTsiHe cTaiy 3amuchiBaTh MOJ0XKEHUE 3BE3/, 0ObEIUHIIA UX
B CO3BE3/IMSI U CO3/1aii TIepBbIE 3Be3/IHbIE Tabiuilbl. Habmronas mojgoxxeHue 38e31
Ha HOYHOM HeOe, erHNTSHE HAy4YUJIUCh OMPENeNaTh BpeMs. ACTPOHOMHS BCeraa
OblJITa TECHO CBSi3aHa C Marueyd — 3BE3/HBIC TAOIMIIBI CIYKWJIM HE TOJIBKO ISt
MPAKTUYECKUX LIEJIeH, HO U IS Tpeackazanu. B | Teicsuenetun 10 H.3. B
BaBuiioHe nosSBUIIUCH MEPBBIE ACTPOJIOTH.

bnuxuuit Bocrok Obul  pONMHONW MHOTHX MPOCTEUIIMX MAIIUH |
UHCTPYMEHTOB. OJTO — MpsJiKa, PYYHOM TKAIKUKA CTAaHOK, TOHYAPHBIA KpYT,
KOJIOJIC3HBIN KYPaBIlb.

[HuBunuzanuio BaBUiOHMK WHOTAA HA3bIBAIOT «TJIMHSHBIM IAPCTBOM»: B
MeconotaMuu HET Jeca U KaMHs, €IUHCTBEHHBIA CTPOUTENIbHBIN MaTepuanl — 3TO
rHa. B Erunre xpambl u nupamMuasl ctpounn u3 KamusA. lIupammpa Xeomca
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uMeeT BBICOTY 146 METpOB M COCTOMT U3 2,3 MJIH. KAMEHHBIX OJIOKOB, KaXKIIbIi
BeCOM B 2 TOHHBI. JJisi MepeBO3KU ATUX OJIOKOB HCIOIB30BaJIM Cala3Ku, IMOJ
KOTOpbIE TMOJAKIAAbIBAIN JEPEBSHHbIE KAaTKW; HA BEPIIMHY NUPAMHUABI OJOKH
NOAHUMAIIM IO HAKJIOHHBIM IUIOCKOCTAM. OT KaMEHOJIOMEH K MECTY
CTPOUTEIHCTBA OJOKHM JOCTABJISUIMUCH HA OTPOMHBIX Oapkax JMHON 60 METpoB H
BOJOM3MENIEHUEM 1,5 THICAYN TOHH.

KpynHeimum TexHuyeckuM JocTkeHreMm JlpeBHero Boctoka ObL1o
OCBOECHUE IIJIaBKU MeTauioB. CHavana HAy4YWJINCh MJIABUTh MEJlb B PUMUTUBHBIX
rOpHax; TAaKOM TOPH MPECTABIISLT COOOM BBIPBITYIO B 3€MJIE SIMY IUAMETPOM OKOJIO
70 cm; siMa OKpy»XKajnach KAMEHHOM CTEHKOM C OTBEPCTHEM JUIA AyThs. Ky3HEeUHbIM
MeX JeNTalli U3 KO3bHMX IKYp M CHa0XaJld JIEPEBSHHBIM COIUJIOM. TemMreparypa B
takoM TopHe gocturana 700-800 rpamycoB, 4TO ObUIO TOCTATOYHO IS BHITUIABKU
MeTajia.

Hacrosimas texHudeckass peBOJIOLMSA MPOU3OLLIA JIMIIL C OCBOCHUEM
MeTajuyprun xkenesa, B koHue II Beka no H.3. [lo mnpenanuro, nepsBeiMu
KOBaTeJsSIMU >KeJie3a ObUTM XanuObl, KUBIIUE B ropax ApmeHuu. [IpumMuTHBHBIC
MeYM HE JIaBaJId TeMIIepaTyphl, TOCTATOYHOM A M1aBku xxene3a (1530 rpagycos);
METaJUl MOJyYaJld B XOAE CHIPOAYTHOIO IPOLIECCA, B BUJE KPHUIBI — IIOPUCTOIO
KOMKa C MPUMECHIO IUIaka. XanuObl IPUIyMaIH COcO0 M30aBUTHCS OT IIUIAaKa C
IIOMOILIBK0  JUINTEJIBHOM  KOBKH; B  pE3ydbTare  IOJIYy4aJIOCh  TBEPAOE
MaJIOYTJIEPOIUCTOE JKEIE30.

JKenesHnasgs pyna BCTpedaeTcs TOpas3lo dYalle, 4eM MEIHAas, — I[O03TOMY
JKEJIE30 CTajJo MIMPOKO PACHPOCTPAHEHHBIM METALIOM. JKeNe3HbII HAKOHEYHUK
MIyra yiaydmuia oOpaOOTKy IIOYBBI, JKEJE€3Hasl Jiolara T[03BOJIWIA PBITh
OPOCHUTEbHBIC KAHAJIBI.

OrpoMHbI€ IEPEMEHBI NMPOU3OLLIN U B BOeHHOM Jene; B VIII Beke no H.3.
accupuiickui napp Turnarnanacap I co3man BOOpYKEHHBIN KEJTE€3HBIMA MEUYaAMU
«IApCKUi  TONK». OTO ObUIO (PYyHIAMEHTAIbHOE OTKPBITHE, 3a KOTOPBIM
rocJie/IoBajia BOJIHA ACCUPUICKUX 3aBOCBAHUM U CO3/IaHUE BEIUKON ACCUPHUUCKON
JIep’KaBbl — HOBOTO KYJIBTYPHOTO Kpyra, KOMIIOHEHTaMH KOTOPOTO OBbUIM HE
TOJIBKO KEJIE3HBIE MEUYU U PEryJisipHas apMusi, HO U BCE aCCUPUHCKUE TPaAUuLIUU, B
TOM YHCJIE U CaMOJIepKaBHasl BIACTh Iapeil. Takum oOpazoM, HCTOpUs eIie pa3
IOKa3aJia, 4To KU3Hb JIFOJAEH ONPENEISIETCA TEXHUYECKUMU OTKPBITUSMMU.

Cpenn Bcex HaponoB bamknero Bocroka Oonbliie Bcero 00 OKpysKaroliem
MUpe 3HaIM (UHUKUUIBL, TUIeMs MoperuiaBatelied W KynuoB. DUHUKUNIEI
CTPOWJIM KOpPaOIM ¢ KWJIeM, IIMAaHTOyTaMu M CIUIOIIHOW Nany0oil: Takoil kopadib
Mor 3a 70 gHeut nepeceub Cpean3eMHOE MOPE M BBIUTH B ATIIAHTUYECKUN OKEaH.
duHukuiLb octuraiu 6eperos I'BuHelickoro 3anvBa u bputanuu; B VI Beke 10
H.?. OHM COBEPIIIIM IUIaBaHUE BOKPYT Adpuxu. OUHUKUNALIAM TPUHAIICKAT TaK
K€ JIBa 3aMeUaTeNIbHbIX OTKPBITHS, CTEKIIO U MypITypHAas Kpacka.

HauBpIcinx ycmexoB B 00JIaCTU TKA4YeCTBA B JPEBHUE BpEMEHA TOCTHUTIIU
uHauKeL. VHaus Obuta poawHOM Xjomka. TKaHW OKpalluBald COKOM HHJIWATO —
VHJIUTO U CENYac UCMOJIb3YETCsI, HAIPUMED, ISl OKPACKHU JYKUHCOB.

B Unauu BeIpammBaiiv €11e OJHO 3aMedaTelIbHOE pacTeHUe — puc. B Havane
HAIlIE 3pbl WUHAUNUCKUE KPECThSIHE OCBOWIM JOBOJBHO CIIOXKHYK TEXHOJIOTHIO
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BBIPAIIUBAHUS 3aJTUBHOTO Prica. Y POKaWHOCTh 3aJIMBHOTO pUca Oblia BABOE BBIIIIE,
4YeM ypO>KalHOCTb MIIIEHUIIBI, IPU 3TOM COOMpaIu HE OJUH, a JIBA-TPU ypoxkKas B
roJi. 9To OBLIO HOBOE (hyHOaMeHmanibHoe OmKpbimiie, HOBas 1modea 4eIoBeKa Ha/l
MIPUPOJION.

HoBoe dhyHaameHTanbHOE OTKPBITHE MOBJIEKIIO 32 COOOM MOSIBJICHHE HOBOTO
KyJbTYPHOTO Kpyra. MHInulCK1Ee KOJIOHUCTBI U TOPTOBIbI IPUHECITHN 3AJIMBHOMN PUC
Ha Oepera Unnokuras, B bupmy, B H0HE3UI0; BMECTE C 3aJIUBHBIM PUCOM OHH
MPUHECIN CBOIO KYJIBTYPY, CBOKO MHCBMEHHOCTh M CBOK PEIUTHI0 — TaK YTO
ctpanbl HMHpmokuTas 3adactyro HaspiBalOT «Buemmnen Wunuen». Benen 3a
3aJIMBHBIM prcoM Oyaau3Mm npuiien B Kutaii u B SInonuto. B pesynbrare FOxHas
u FOro-BocTouHas A3ust mpeBpaTHjiach B CaMblid T'yCTOHACEIEHHBI PErMOH Halel
TJIAHETHI.

Bocrounas gacte A3um — Kutaii — oTaeneHa ot 3amaHou 4acTu ropaMu U
MyCTBIHAMH, TIOTOMY 37€Ch CJOXUJIACh CBOS CaMOOBbITHAas LMBHIJIA3AIMS.
Kuraiiupl ocTanuch HE3HAKOMBI CO MHOTMMH JIOCTHKEHHSMHU 3amnaja — OHH HE
3HaNM andaBuTa, HE YMEIU CTPOUTh KaMEHHBIX 37aHUI, HE 3HAJIM BUHOTpPAJa U
BuHa. C apyro#t croponsl, B Kutae ObuiM OCBOCHBI TEXHOJIOTHH, JOJITOE€ BpeMs He
u3BecTHbIC 3amany. Kuraiiipl Hayuyuwiuch TKath Iienk, Bo Il Bexke oHu m3obpesnu
oymary, a B VI Beke — dapdop. Kuraiitpl n3obpenu Takxke KomIac, KOTOPHIM
nonan B EBpony teicsauy ner coycts, B XIII Beke. CaMbIM 3amMeyaTeIbHBIM
OCT)KEHUEM KHUTANMCKOM IHUBWJIM3ALIMU OBUIO CO3JaHHE JIOMEHHBIX NedYel u
MOJydeHrue 4yryHa. lledn 3arpyxanvuch KaMEHHBIM YIJIEM M PYAOH C BBICOKUM
conepkanreM (docdopa; 1yThe OCYIIECTBISIOCH MOITHBIMUA MEXaMH C TTPUBOJOM
OT BOASIHOTO KoJjeca. Takas TEXHOJIOTHS IMO3BOJSIA MOJy4aTh YYTyH, a TAaKXKe
KOBKOE€ EJI€30 C MajbIM COJEp)KaHUEM yrieponaa, T. €. ctainb. B XI Beke B
MPOBUHITMK X2HaHb OBUIO BO3BEJICHO YIWBHTEIBHOE COOpYyX)eHue — 13-3TakHas
JKeJIe3Has Tarojia; oHa OblIa CJIOKEHA W3 JIUTHIX YYyTYHHBIX IUTUT 0€3 MPUMEHEHUS
nepeBa 1 kamHs. CekpeTsl MoJydeHus YyryHa u ¢apdopa ocTaBaIuCh TaltHOM s
€BpOIIEULIEB BILIOTH 10 Hadyasa HoBoro BpeMeHu.

KonTposibHbIE BOIIPOCHL.

1. Kakue coObITHS B UCTOPUHM OOIIECTBA CIIOCOOCTBOBAIM CTAHOBJICHHUIO
PEMECIICHHOTO TIPOU3BOJICTBA?

2. Kakwne pyHmaMmeHTaaIbHBIC OTKPHITHS MPOU30IUTH B ATIOXY CTAHOBIICHHSI
PEMECIICHHOTO TTPOU3BO/ICTBA?

3. CymHOCTh HEOJUTUYSCKONH PEBOJIOIMH M €€ pPOJIb B HCTOPHH
oOmrecTBa?

4, Kakylo pojib B HMCTOpPHH OOIIECTBA CHITPAJIO TOSBICHUE WHCTUTYTA
YaCTHOW COOCTBEHHOCTH?

5. Kakme Bpiaronmecss TEXHUYECKHE HW300pETeHHs] ObUIM CHENaHbl B
Meconoramuu, [Ipesaem Erunte, JIpesnem Kutae, pesuein Unaun?
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IIpakTH4yeckoe (ceMmuHapckoe) 3ansitue Ne 4
Hayka 1 TeXHHUKa B AaHTHYHOM MHpe

HCHB N 3aJa49i IIPAKTHYCCKOI'O 3aHATHUA — HU3YYUTb 3aKOHOMCPHOCTH
Pa3BUTHA HAYYHbIX 3HAHUM W TEXHUKHU B 9IIOXY PAa3BUTOI0 PEMCCIICHHOTO
IIPpONU3BOACTBA.

[11aH NpakTUYECKOTO 3aHATHS:

1. KoHTpoJib MOATOTOBIEHHOCTH CTYJIEHTOB K 3aHATHIO
2. U3noxxeHue TEOPETHUUECKOTO MaTepuasa

3. OTBeTHI CTYIEHTOB HA BOMIPOCHI MIPernojaBaTes

4. TlonBeneHue UTOTOB 3aHSATHUS

MeTtoauyeckue yKasaHus

Ho VII Bexka no H.3. I'penms Obuia nepudepueit OJIMKHEBOCTOUHOM
nuBUIM3auK. ['peku yunnuck y BocToka: oHM MO3aMMCTBOBaIN Y (DUHUKUNIIEB
an@aBUT ¥ KOHCTPYKIMIO KOpaOjeil, y eTrunTsaH — HCKYCCTBO CKYJBITYPbl U
Hayajaa MaTeMaTU4EeCKUX 3HAHUU.

['pennsa Obula MaNOIIOJOPOAHOW CTPAaHOM, M €€ HaceJIeHUE HE MOTJIO
IIPOKOPMUTHCA 3eMilefieneM. MHOTHE TPEKH 3aHUMAJIUCh PbIOOJIOBCTBOM, JIPYTHE
OCHOBBIBAJIM KOJOHUU Ha Oeperax CpeauseMHoro mops. M3o0perenueM, KoTopoe
caenano I'peuuto OGoratoil CTpaHOW, CTalO CO3JaHHE TPHUEPbl — HOBOTO THIIA
o6oeBoro kopabsis. IlepBasi Tpuepa Obuia mocTpoeHa okoio 630 roma g0 H.3.
KOpUH(CKUM MacTepoM AMHMHOKIIOM; 3TO ObUI KOpaOiib ¢ TpeMs psaaMu Becel U
skunaxkeMm B 170 rpebuoB u 20-30 BomHOB. [nmHa Tpueps! cocraBisuia 40-50
METPOB IPU HIKMPUHE 5-7 METPOB, BojousMelleHue — okoso 230 ToHH. bombias
CKOPOCTb U MAHEBPEHHOCTb MO3BOJISUIM Tpuepe 3¢(HEKTUBHO UCIOIb30BaTh CBOE
TJIaBHOE OpPYKHUE — TapaH, KOTOPBIA MPoOUBaIl THUIIE KOpalieil MpOTUBHUKA.

Tpuepa Obuta gyHoamenmanbubiM OmKpvIMueMm; OHA TO3BOJIMJIA TpeKam
3aBoeBaTh rocnoAcTBO Ha Cpeau3eMHOM MOpEe M OBJIAJETh BCEH MOPCKOMN
ToproBieil. Bce mopckue mytu Tteneps mpoxomuwiu uepe3 [lupeit u Kopund,
OTPOMHBIE MPUOBUIA OT MOCPEAHUYECKON TOProBIM OOECIEYUIN MPOLIBETAHUE
rpeyeckux ropojoB. [IpuObLIM OT TOProBiIM BKJIABIBAIUCH B peMeciio. AQUHBI
CTQJIA TJIABHBIM PEMECIEHHBIM LHEHTPOM Cpellu3eMHOMOPBS, OJTHAKO y TPEUECKUX
NpeAnpuHUMAaTeNe He XBarajo padodeil CHiIbl — TOrJa OHM CTalld IMOKYINaTh
paboB. Takum 00pazoM, cozlaHue TpPUEPbl MOPOAMIO TPEYECKYIO TOPTOBIO U
rpeuyeckoe paboBiajeHueE.

B JlpeBHenn ['penuu mnpowusomen HOBBIA MEPEBOPOT B BOEHHOM JIEIIE,
CBSA3aHHBIM C W300PETCHHEM BOCHHBIX MaIllMH, OalIMCTBl W KaTaIlyJbTHI.
[TosisBneHne OaJTUCTBI U3MEHUJIO TAaKTHKY MOPCKHX CPaXKCHHM; €CJIM paHbIIe
TJIaBHBIM OPY>KHEM TpUEpPHhl ObLI TapaH, TO TEMeph CTajdd CTPOUTH OTPOMHBIC
KOpaliu ¢ OallHAMHU, Ha KOTOpbIE yCTaHaBNUBaIM OaucThl. iMenHo Oamncra
no3Boiwia napro [Ironemero 3aBoeBaTh TOCMOACTBO HA MOPSIX.
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Co3nanue OaJaUCTBl 3HAMEHOBANO POXKACHHE WH)KCHEPHOW HAyKH,
«MexaHuKu». IlepBbIM BEIMKUM MEXaHUKOM OBl 3HAMEHMUTHI CTPOUTENb
BOCHHBIX MallMH ApXHMeJI, >KMBIIMK B AJIeKCaHAPUH. ApXHMMEN Ha S3BIKE
MaTEeMaTUKU ONMCAJl KCIIOJIb30BAHUE KIIMHA, OJIOKa, JIeOelKH, BUHTA M pblyara.
ApxuMeny TpHUIMCHIBAETCS OTKPBITHE 3aKOHOB THJPOCTATUKU U H300pEeTeHHE
«apXUMeA0Ba BUHTA» — BOAOIOABEMHOIO YCTPOMCTBA, KOTOPOE HCIIOIb30BAJIOCH
JUIsL opolueHus nosied. M3 apyrux ajaeKkCaHIpPUMCKHX WH)KEHEPOB IIOJYYHIIN
U3BeCTHOCTh KTecnbuii, n3zobperaTenb BOASHBIX YacOB U TOXKApHOTO Hacoca, U
['epon, co3znmaBimii a’sponui — nmpooOpa3 nmapoBoit TypOuHbl. B Anexcanapun Obu1
U300peTeH TaK K€ MEePEroHHbI KyO, KOTOPBIA MO3KE CTaIl HCIOIb30BaTh IS
IIOJIYYEHHUsI CIIUPTA.

B III Bexe 10 H.3. HAUMHAETCA 3MOXAa PUMCKUX 3aBOCBaHMMU. Bo3BbIlIcHHE
Puma ObLIO CBA3aHO C HOBBIM BOECHHBIM HM300pETEHHEM, CO3JAaHUEM JIETHMOHA.
Hosoe opyxue puMIIsiH IOPOJMIIO HOBYIO BOJIHY 3aBOCBAaHUU U IOSIBIEHUE HOBOT'O
KyJIbTYPHOTO Kpyra, KOTOpbIH HCTOPUKM HasbiBaloT pax Romana («Pumckwuii
MUDY).

['maBHBIM TEXHUYECKUM JOCTHKEHHEM PUMIISIH ObUIO CO3JaHHE LIEMEHTa U
O0eroHa. PumiisiHE Hay4YWJIMCh HCIIOJIB30BAaTh OMNAlyOKy M CTPOUTh OETOHHBIE
COOPY)KEHMsI; B KaueCTBE HAIMOJHUTENSl UCHOJb30BaIM IeOeHb. Pumisine
MCIIOJIb30BaJIM LIEMEHT M OETOH MPHU CTPOUTENHCTBE JOPOT U MOCTOB.

CaMbIM 3HAMEHUTBHIM YYE€HBIM U MH)XEHEPOM PUMCKOIr0 BpeMeHHu OblT Mapk
Burpysuii, xuBmmuil [ Beke no H.3. Ilo npockbe mumneparopa ABrycra Butpysuii
Hanucan «/lecaTe KHUT 00 apXHTEKType» — OOIIMUPHBIN TPy, PaCCKa3bIBABIIMI O
CTPOUTEIIBHOM PEMECIIE U O PA3IMYHBIX MAIIMHAX; B 3TOM TPYIE COAECPKHUTCS
nepBoe onucanue BoJsiHON MenbHUIBL. B XV Beke Tpyn Butpysus cran nocoduem
JUIsL apXUTEKTOPOB HOBOrO BpemeHu.

KoHTpoJIbHBIE BOIIPOCHL.

1. Kakue BbIaromuecss TEXHHMUYECKHE H300peTEeHUs OBbUIM CHIeJaHbl B
aHTUYHOM MHUpe?

2. Kakwue o0mecTBeHHbICE U TEXHUYECKHE HAyKW 3apoJAWSIMCh B JlpeBHei
['peunn u JIpeBHEpUMCKOM UMiepun?

3. Kakue nHayuHble npou3BeIeHUs] ObLUIN CHEJIaHbl IPEBHUMHU YUEHBIMU U
TeXHUKaMu?
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IIpakTH4yeckoe (cemuHapckoe) 3anaTue Ne 5
Hayka 1 TexHHKa B 3110Xy CPeJIHUX BEKOB

HCHB N 3aJa49i IIPAKTHYCCKOI'O 3aHATHUA — HU3YYUTb 3aKOHOMCPHOCTH
Pa3BUTHA HAYYHBIX 3HAHUU U TEXHUKH B CPCOHNC BCKaA.

[1nan mpakTUYECKOTO 3aHSTHS:

1. KoHTpoJib MOATOTOBICHHOCTH CTYICHTOB K 3aHSATHUIO
2. U3noxeHue TEOPETHUUECKOTO MaTepuasa

3. OTBeTHI CTYIEHTOB Ha BOMPOCHI MIpernojaBaTeis

4. TloaBeneHue UTOTOB 3aHITHS

MeTtoauyeckue yKasaHus

Karactpoda, nmoryOuBimias MUBUIM3AIMIO JAPEBHETO MHpa, ObLla BbI3BaHA
@dyHOamenmanvHbIM  OMKpblmuemM KOYEBHUKOB — HM300pETEHHEM CTPEMEHHU.
Crtpemst caenano BCaJHHKA YCTOMYMBBIM B CEIJI€ U MO3BOJUIO HMCIOJIB30BAThH
JUTMHHBIA M€Y WM cabiito. DTo U300peTeHNE CTPEMEHH BBI3BAJIO CTPAITHYIO BOJIHY
HAIIECTBUHM, KOTOpas MOTyomiIa nuBuIn3aiuio IpesHero Mupa.

['ocnomamu EBpombl CTanu MOTOMKHM 3aBOEBATENICH, BApBAPOB-TEPMAHLIEB.
OTO OBUIM TSHKEIOBOOPYKEHHBIE BCATHUKHU-PBILAPU; OHM MOJYMHUINA MECTHBIX
KpPECThsIH, OOpAaTUIIM OJAHUX U3 HUX B paOOB, a IPYTrUX 3aCTaBUJIM IUIATUTH MOJATH.
Bnanenue peilaps Ha3bBaloCch (PEOOM, a COLUMAIBHYIO CHUCTEMY TE€X BpPEMEH
Ha3blBalOT (eomanusmoMm. Takum oOpa3oM, (QyHIaMEHTaIbHOE OTKPBITHUE,
M300peTEeHNE CTPEMEHH, TOPOIUIIO phIapeil U (heoganu3Mm.

[locne mepBoOW BOJHBI HAIIECTBHM, mNpuieAmed u3z TiIyouH EBpasuu,
MpUILUIa BTOpas BOJIHA — HA 3TOT pa3 ¢ Mops. CKaHAMHABCKME HOPMaHHBI CO3/1aJN
JIpakkap — MopexoaHoe cyaHo ¢ 40-70 rpebmamMu U MPSIMOYTOJIBHBIM IapyCOM.
OTIMYUTENHFHBIM Ka4eCTBOM JIpakkapa ObUIO TO, YTO OH MOT C OJMHAKOBOM
JIETKOCTBIO MPEO0I0IEBATh MOPS U MOJHUMATHLCS 10 PEeKaM, €ro MOXKHO OBLJIO J1aXe
MepeTacKuBaTh BOJIOKOM Yepe3 BoJOpasneiibl. J(pakkap MO3BOJWI HOpMaHHaM
pasrpabuth OOJBINYIO YacTh 3amanHoit EBpormsl, HO, HE 001a1as MPEeuMyIeCTBOM
nepeji phIIAPCKON KOHHUIIEH, OHW CMOIJIM 3aKpENUThCA JUIIb B HEMHOTHUX
obnactsx, B Hopmanauu, B Cunimiinu, B Auriuu. Ha Boctoke EBpormbl cioxuiiach
WHasl CUTyallus: 3/1eCh HE ObLJIO PhIAPCKON KOHHUIIBI, U, OJlarojiapsi CBOUM MedaMm
U KOJIbYyTraMm, HOPMAHHBI-BAPATH 00Jaladd BOCHHBIM MPEBOCXOACTBOM HaJ
MECTHBIM HacesJeHueM. B KoHEeUHOM cueTe, Bapsrd 3aBOCBANIM CTPAHy CJIaBsiH; OHU
Janu ATOW cTpaHe cBoe uMsA, Pych — Benp mo-¢punHcku cioBo "Pych" o3Hauaer
"mBens". IlozmHee BapsirM MPEBPATHIINCh B KOHHBIX JAPYKUHHUKOB, PYCCKUX
oosp.

C TOYKM 3peHHS] Pa3BUTHS TEXHHKH OCHOBHBIM JIOCTUKEHHEM CpPEIHHX
BEKOB CTaJIO UCTIOJIb30BaHue yommaau. CpeaHue Beka ObUTH 3MOXO0M, KOT/Ia JIOIIA b
cTaja MepBbIM MOMOIIHUKOM 4YeoBeKa. JKHU3Hb eBpONeiicKoro KpecTbsIHMHA CTalla
HeMbIcTUMOW 0Oe3 momagau. M3o0peTeHne CcTpeMeHH MPUBEIO K IIMPOKOMY



19

PacpOCTPAHEHUIO BEPXOBOU €3/1bl. [10sIBIEHHE XOMyTa MO3BOJIMIIO UCIIOJIb30BATh
JOIIa b HA TAIIHE — BeJb paHbllle Maxald Ha OblKax. 3amnpssKeHHbIE JIONIAbMU
TEJIETU U KapeThl CTANIM IJIaBHBIM CPEACTBOM TpaHcnopTa. Y3 Ipyrux 10CTUKEHUIM
HY>)KHO OTMETUTh PACHPOCTPAHEHUE BOISHBIX M BETPAHBIX MEJIBHUI[ — XOTA
MEJIbHHIIBI TOSIBWINCH €HI€ B JpPEBHEM Pume, UX [MUPOKOE INPUMEHEHUE
OTHOCHUTCSI UMEHHO K CPEIHM BEKaM.

Cpennue Beka Obutn BpemeHeM rocrnojctsa kapasiepuu. B XIII Beke B pykax
KOYEBHUKOB BHOBb OKa3aJlOCh HOBOE OpYKHE€ — 3TO, ObUT MOHIOJIbCKHH YK,
“caamak”, ctpena u3 koroporo 3a 300 maroB mpoOuBana I0OCHexXu. ITO OBLIO
CJIO)KHO€ YCTPOMCTBO, CKIIEEHHOE U3 TPEX CIIOEB JI€PEBA, BAPEHBIX KU U KOCTU U
JUTSI 3aIUTHI OT CHIPOCTH OOMOTaHHAS CYXOXKHWIMSAMH, CKJICUBAHUE MPON3BOIUIOCH
IO/ IIPECCOM, a MPOCYIIKA IIPOJOJHKAIACH HECKOIBKO JIET — CEKPET U3TOTOBJICHUS
ATUX JYKOB XpaHWJICA B TailHe. /|51 HaTs»KeHHUs MOHTOJIBCKOTO JIyKa TpeOOBajIoCh
yCHJIMe He MeHee 75 KT — BIBOE OOJIbIIe, YeM Y COBPEMEHHBIX CIIOPTUBHBIX JIYKOB
U OoJibllie YeM y 3HAMEHMUTHIX AHTJIMUCKUX JIYKOB — T€X, KOTOpbIE MOTYyOMIIU
dpaniry3ckoe poiapcetBo B OutBax npu Kpeccu u I[lyatse. Caamak He ycTynani 1mo
MOIIIM MYIIKETY, U BCE JIeJI0 ObUIO B YMEHUU Ha CKaKy MOMACTh B IIEJ]b — BE/Ib JIYKU
HE UMEJIH MpUlleNia, U CTpeab0a U3 HUX TpeboBala MHOTOJICTHEN BBIYUKHU.

MoHronbsckuii  JIyK ObUT  pyHOAMEHMANbHbIM — OMKpbIMUEM, KOTOPOE
IIOPOANJIO HOBYIO BOJIHY 3aBO€BAHMU. MOHI0JIBI OYCTOIIWIIM MTOJIOBUHY EBpaszuu,
pa3pyluian ropojia U UCTpeOuau OoiblIyr0 yacTh HaceneHus. Pa3zsutne Kuras,
Wpana, Poccun Obio oTOpoilieHO Ha croieTus Hazazd. Jlumb 3amannoit EBpore
yAAJI0Ch M30€XKaTh 3TOr0 CTPAIIHOTO HAIIECTBUS — W C ATOro BpemeHu EBporma
cTasia yOKHUILEM ISl HAYK U UCKYCCTB.

MOHroabCKHiA TyK HEAOJTO rOCIOICTBOBAN HAJ MUpoM. Uepes cronerrue Ha
CMEHy €My NpHUIUIo emnje 0ojiee TpO3HOE OpyXHe — apkeOy3bl U MYIIKH.
[lepBooTkpbIBaTENeM Mopoxa ObLT KUTalckuil anxuMuk U Meauk CyHb ChiMsO,
xkuBwMi B VII Beke. B 01HOM U3 TpakTaToOB OH MHKCAaJ, YTO Harp€BaHUE CMECHU U3
CEJIUTPHI, CEPhl U JIPEBECHOTO YISl MPUBOJUT K CHUIBHOMY B3pbIBY. B OuTBax c
MOHTOJIJAMH KHUTAMIbl HMCIOJIB30BaJId IMTOPOXOBBIE OOMOBI, KOTOpBIE Opocaaud BO
Bpara u3 OaJITUCT.

N3 Kuras nopox nonan Ha brivxuuit BocTok; 31eck HeusBecTHbIE apaOCKue
Macrepa co3fan mnepByro mymky — "Moady'. Ilonauany monda mpencrapisia
coOOM BBIJOJIOJICHHBIN JIEPEBSHHBIN CTBOJI, KyJa 3achlllajy MOPOX, 3aKaThIBAJIN
KameHb U npousBoawin BeicTpesl. B XII Beke cranmu nenaTh xejae3Hble MOADHI,
CTpEJISBILIME CBUHIIOBBIMU SIAPBIINIKAMU — “‘OpexaMu’. 3aTeM MOSBUIMCH OOJIbIINE
OoMOap/Ibl BECOM HECKOJIbKO TOHH C MHOTOITYJIOBBIMH KaMEHHBIMU SIJIpaMU — ITU
Opyausl IpeHa3HAYaIMCh JJis pa3pyuieHus: kpenoctHbix cteH. B XIII Beke apaOsbr
MPUMEHIIIU OOMOAp/IbI MPU 0Ca/ie UCITAHCKUX TOPOJIOB, a 3aTeM, B XIV croneTuw,
C HOBBIM OpPYHEM ITO3HAKOMUJIACh BCA EBpomna.

OnHUM U3 TIEPBBIX €BPOTMEHUIIEB, TO3HABIINX CEKPET MOPOXa, ObLT HEMEITKHIMA
MoHax beprtonba [IBapi. OH 3aHUMAJICS B CBOEM MOHACTBIPE AIXUMHUEH, U 32 3TO
OBLT TOCaXeH B TIOPbMY, TJI€ TPOJOJDKAT CBOM OMNBITH. Kak Bce alXWMUKW,
[IIBapu mpITanCAd MHONYYUTH 30JIOTO IIYTEM COCIUHEHUS PA3JIMYHBIX BEILIECTB;
OJIHAX/bl OH COCTABUJI CMECh U3 JAPEBECHOTO YIJIs, CEPBI U CEIIUTPBIL, MTOJKET €€ —
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Y €l1Ba yLeJIeN I0CiIe MPOU30ILIeaIero B3pseBa. HayunBmmcey U3roToBisATh MOPOX,
[IIBapir cTan W3BECTHBIM IYIICYHBIM MACTEPOM U, TMOCTYNUB Ha CIyXO0y K
aHTJIMyaHaM, y4yacTBOBall B OutBe npu Kpecu.

OpHako B Te BpeMeEHa ellle He ObUIO HU KapTy30B IS TOpOXa, HU YyT'YHHBIX
A5ep, U 3apSAUTh MYIIKY CTOWJIO CTOJIb OOJIBIIOTO TPYJa, YTO 3a JIEHb CPaXKEHUs
OHa ycreBajia C/iesiaTh JUIIb HECKOJIbKO BhICTpenoB. Kpome Toro, 6oMOap bl ObuiH
OUYEHb HEMPOUYHBIMU, UX JEJIANIM U3 KEJIE3HBIX MOJIOC, CKPEIUICHHBIX 00py4Yamu, U
JUISL TIPEOXPAHEHHSI OT BBIPBIBABIIMXCS B IIEJIM MOPOXOBBIX ra30B OOTITMBAIA
koxed. CTBos 6G0MOapapl YKIAIbIBAIM B JCPEBSHHYIO KOJOAY, W TyIIKa ObLIa
CTOJb TSDKEJIOW, YTO CMEHUTh TNO3MIHMI0 B XO0A€ 005 OBLIO MPaKTHYECKH
HEBO3MOXkHO. [I03TOMYy Takyro apTHIIIEPUIO NMPUMEHSUIM B OCHOBHOM IPH OCazle
Kkpenoctei. JIyk mpoioinkan rocrnoAcTBOBaTh Ha 1oJie 06051, TOKa B JTUTCHHOM Jelie
HE MMPOU30LUIN HOBBIE PEBOJIFOLIMOHHBIE IEPEMEHBI.

B XIV Beke apTuwiuiepuiickue Mactepa Hay4dWJIMCh JUTh OpPOH30BBIE U
MeJHblE MYIIKH B MECOYHbIX (opMmax. M300pereHne LeabHOIUTON MyHIKH ObLIO
@dyHOamenmanbHbIM OMKPbIMUeM, U3MEHUBIIIUM OOJIMK YEJIOBEYECKOTO OOIIECTRA;
pBIIapU ¥ JIYYHUKH OTCTYIWJIM TI€pe] HOBBIM OOTrOM BOWHBI — apTUILIEpHUEH.
OTHbIHE MOTJIM  BBDKWATH TOJBKO TE€ TOCYyAAapCTBa, KOTOpPBIE  HMMEIHU
METAJTyPTUYECKYI0 TPOMBIIUIEHHOCTh, apTWUIEPUI0O U NPO(ECCHOHATBHYIO
apmuro. [luBunuszanus, HaKOHEL, MMOJIYYWIa B PYKH OPYKHE, KOTOPOE OCTAHOBHIIO
BOJIHBI HalecTBUi u3 Bennkon Crenu.

OrnHectpenbHOE Opyx)ue ObUIO co3aaHo Ha BocToke, m mepBoit apMmuei,
B3SBIIEH €ro Ha BOOpyxkeHue, Obuta apmust OcmaHckod umnepuu. [Ipu cynrane
Mypane 1 (1362-1389) Obutn co3ganbl EpBbIE NOAPA3ICICHUS SHBIYAP — 3TO OBLI
Kopnyc peryisipHoit nexotsl. [Ipu Mypane 11 (1421-1451) 6onpiias yacTh ssHbIYAp
OblJIa BOOpYXeHa apkeOy3aMu, ObUI CO3/1aH MOILIHBIA apTHUILIEPUICKUNA KOPITYC.
Takum o00Opa3oM, Ha CBeT SBWJIACh pETyJisipHas apMusi, BOOpPYKCHHas
OTHECTPEJIBHBIM OPYKHUEM.

Co3nanue BOOPYKEHHOH OTHECTPEIbHBIM OpYXHUEM PETYISpPHON apMUH
OBLJIO elIe OJHUM (HYHOAMEHMANbHLIM OMKpbimMueM TYPOK; 3TO OTKpPBITHE
BBI3BAJIO BOJIHY OCMAaHCKHMX 3aBoeBaHuU. M3Bectne o B3atum KoHcTaHTHMHOMNOIA
TypkamMu npo3By4aino B EBpome kak packar rpoma. Bce eBpomneinckue KopoJiu
MOCTICLIIIIN CO3/1aTh COOCTBEHHYIO apTUILIEPHIO.

HoBbIl TOTYOK pa3sBUTHIO apTWILIEPUU NAJIO MOSBICHUE JOMEHHBIX NEYEU U
yyryHHOro Juths. B cepeaune XV Beka B Becrdanuu, Ha rpanune ['epmanuu u
@®panunu, ObUTH MOCTPOCHBI NEPBbIE JOMEHHBIE ME€YH; OT MPEKHUX ChIPOAYTHBIX
neyer ux oTIMyYaiu OOJbIIue pa3Mephl (0 6 METPOB BBICOTHI) U MEXaHUYECKOE
IyThE C MPUBOJOM OT BOJSIHOTO Kojeca. Beicokas temmeparypa, co3naBacMmas B
TaKUX TeYax, MO3BOJIsIa MOJy4aTh XKUAKUW YYTyH, KOTOPbIA MCHOJIB30BAIN IS
JUTHSL siAEp — a TOTOM M OPYIUHHBIX CTBOJIOB. UyryH cojepxan OoJibLIioe
KOJIMYECTBO yTriepoAa W ObUl XPYMOK, U TMOJIyUYEHHUs Kelie3a €ro MyCKajau B
NEPEIUIABKY, 3Ta TEXHOJIOTHS HAa3bIBAIACh KPUYHBIM IIEPEIETIOM.

JpyruM BaXKHbIM HOBOBBEJACHUEM B AapTWIUIEPUHUCKOM JE€Jl€  CTalo
nzooperenne kojecHoro nadera. Komecuoiii nader mosBunics Bo Dpaniuu B
koHIe XV Beka. [losBrnenue nadera mo3BoauiIo 6paTh MyMIKH B TadbHUE TOXOIBI.
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B 1494 roxy monaBmxkHas apTuiiepus mo3ponuia (paniryzckomy kopoiro Kapiy
VIII 3aBoeBarpy Hramurto. IloctenmeHHO pa3BuBajiach TEOpUS APTUIIIEPUMCKOTO
nena. Utanesinckuit matematuk Hukkono Tapranes uzo0pen KBajpaHT U MEPBbIM
MONBITAJICS. BBIYUCIIUTh TPACKTOPUIO CHapsiAa. Tapraibs yCTaHOBWIL, UTO BEC spa
MPOTIOPIIMOHAJIEH KyOy €ro [uaMerpa 1 BBEJ OpYyIUiHbIE KaTuOpHhI.

JpyruM BENUKUM KUTAaHCKHUM HM300peTeHHEM, KpoMe I[opoxa, ObuIo
KHUroneuaranue, nosisuBieecs B Kurae B XI Beke. [loHawany ans medaru
WCIIOJB30BAINCH BBIPE3aHHBIE W3 JEpeBa JOCKH, 3aT€M JCPEBSIHHBIC JIUTEPHI,
MOTOM — YyryHHbIe JuTepbl. B EBporie kHuUromnedaranue, mo-BUIUMOMY, OBLIO
OTKPBITO HE3aBUCUMO, €T0 co3aaTesneM Obul pemeciieHHUK Moanu ['yrrenGepr u3
CrpacOypra. B 1440 romy ['yrTeHOEpr M3roTOBHII CBOM MEPBHIi NIEYaTHBIN CTAHOK,
a B 1455 romy Hamevaran nepByro KHUATY — bubmuto.

[TosiBiieHNE MACIISIHBIX KPAaCOK — 3TO MPUMEP TOT0, KaK OTKPBITUS B 00JIaCTH
TEXHOJIOTUU TPOU3BOJAT MEPEBOPOT B MHUPE MCKYCCTBA. XYIOKHUKH, NEPBBIMU
OCBOMBILIME 3Ty TEXHUKY, IOYTH aBTOMATUYECKH CTAJIM BEIUKHUMHU MacTepaMH —
kak Canapo borruuenu, Jleomapno na Bunuu, Mukemanmkeno u Padadib;
OCTaJIbHBIM OblJIa YTOTOBAaHA y4acTh MoJpaxkareneil. Benukue mactepa TeX BpeMeH
ObLTM HE TOJIBKO XYJOKHUKaAMHU, HO U CKYJIBINTOpAMHU, AapPXUTEKTOpPAMH H
nu3zooperarenssMu. MuKenaH/PKeJIo MOCTPOWIT caMblii OOJIBIION coOOp B MHUpE —
cooop Caaroro Ilerpa B Pume ¢ kymosiom Bbicotoir 130 merpoB. Jleonapmo aa
Bunun octaBui mocie ce0s MHOXKECTBO MPOEKTOB — OH MOApaKal ApXumeny,
CO3/IaTEJI0 AaHTUYHON MEXaHUKU M KOHCTPYUPOBAJ Pa3IMyHbIe BOCHHBIC MAIIUHBI.
MHorue ero npoekThl ObUIM HEOCYIIECTBUMBI HA TOTAAIIHEM YPOBHE TEXHUKH; HO
OJTHO M3 €ro H300peTeHUi HAlUI0 OYEHb UIMPOKOE MPUMEHEHUE — 3TO ObLI
KOJIECILIOBBIN 3aMOK JIJIsl TUCTOJIETOB.

N3o0pereHre KapaBesibl Clieflajo JOCTYMHBIMHU JJISI €BPOIEHIIEB BCE
OKE€aHbl U 00ECTIEYMSIO UM TOCIOJICTBO Ha Mopsix. KapaBemia — Mopckoe CyIHO C
KOCBIM TIapycoOM U KOpaOelbHbIM pyJeM; KapaBeila OTJIWYaiach OT CBOUX
MPEAIIECTBEHHUKOB TEM, YTO MOTJa, MEHsSl Tajchl, IJIBITh HAa Mapycax MPOTHUB
Betpa. B 1492 rogy Konym6 ornpaBusics B Maauio u otkpsin Amepuky. B 1498
rony Backo na 'ama o6orayn Adpuky U OTKpbUT HacTosIyo gopory B Unauto. B
1519 rony Marennan oTmnpaBwics B NEPBOE KPYrOCBETHOE MyTellecTBUE. Takum
oOpa3oM, KapaBellla — OTO TaKXKe @OYHOAMEeHMAlbHOe OmKpblmue, PE3KO
pacIIMpHUBIIIEE DKOJOTHYECKYIO HHUITY €BpONeHcKux HaponoB. Mcmanus crana
oOnanarenpHUIle  OoraTeWIMX  KOJOHHMM, COTHM ThICAY  IE€pPECEIICHIICB
oTnpaBuiIuch 3a OKeaH B MOMCKAaX HOBBIX 3eMeJIb U OOTaTCTB.

[TocneacTBuemM OTKPBHITHS AMEPUKH CTaja arpoTEXHUYECKash PEBOJIOLIMSL.
EBponeiinpl MO3HAKOMIJIMCh C HOBBIMH CEIbCKOXO3SIMCTBEHHBIMHU KYJIbTYpaMu,
Mpexae BCEro ¢ KyKypy3od M Kaptodenem. DTH KyJIbTyphbl ObUIM 3HAYUTEIHHO
MPOJYKTUBHEE IIICHUIIBI, W BBEACHHUE HX B OOOPOT TMO3BOJUJIO YBEIUYHUTH
MPOU3BOJICTBO MHUILH. 32 PACHIMPEHUEM 3KOJOTMYECKOW HHUIIH MOCIEA0BAT POCT
HaceleHus, K npumepy, Hacenenue @panunu B XVIII Beke Bo3pocno B monropa
paza. C apyroil CTOpOHBI, aMEPUKAHCKHE IUJIAHTALUUU CTAIH MPOU3BOAUTEISIMU
caxapa, ko(e, xJjomnka, Tabaka — IPOAYKTOB, KOTOPhIE HAXOIWUIN MTUPOKHUI COBIT B
EBpomnie. Onaako 4T00B HAMAIUTH MPOU3BOJICTBO STUX TOBAPOB Y IUIAHTATOPOB HE
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XBaTaJio paboueil cuiabl. B kOHEYHOM cueTe, OHU CTajlu NPUBO3UTH PaboOB U3
Adpuku; pa3BUTHE ITUTAHTAIIMOHHOTO XO3SHCTBa MPHUBEIO K HEBUIAHHOMY
pacusery  pabotoproiu. Bce 310  ObuIM  TOCIENCTBUS  BEIUKOIO
GbyHIaMEHTAIBHOTO OTKPBITHSI — U300PETEHUS KapaBeslibl.

KOHTpOJH)HI)Ie BOIIPOCHI:

1. Kakue QyHmaMeHTaIbHBIE OTKPBITHS OBUTM CHACTAHBI B  OIOXY
CPEIIHEBEKOBBS?

2. Kaxkue Hay4yHBIC OTKPBHITHS OBLTU CHIEJIaHBI B 3TI0XY CPETHEBEKOBbBS ?

3. Kakwe BpImarommye TEXHUUYECKHE W TEXHOJOTHYECKHE H300PETCHUS
ObLIN CIieJaHbl B CpeIHUE BeKa?

4. HazoBute BbIIAIONIUX JAESITENCH HAYKU U TEXHUKU CPEAHUX BEKOB?

5. KakoBbl 0OCOOCHHOCTM pPa3BUTHS TEXHUKH W TEXHOJOTMH ObUIM Ha
TEPPUTOPHUH CPETHEBEKOBOU Pycu?
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IIpakTHyeckoe (ceMuHapckoe) 3ansaTue Ne 6
Hayka nepuona many(pakTypHOro npou3BoacTBa

[enr u 3agauu MPaKTHUYECKOTO 3aHATHS — PACCMOTPETh 3aKOHOMEPHOCTHU
Pa3BUTHS HAYKHU B MIEPUOJT OYPKya3HBIX PEBOJIIOIUMI B €BPONEHCKUX CTpaHaX.

[1nan mpakTUYECKOTO 3aHSTHS:

1. KoHTpoJib MOATOTOBICHHOCTH CTYICHTOB K 3aHSATHUIO
2. U3noxeHue TEOPETHUUECKOTO MaTepuasa

3. OTBeTHI CTYIEHTOB Ha BOMPOCHI MIpernojaBaTeis

4. TloaBeneHue UTOTOB 3aHITHS

MeTtoauyeckue yKasaHus

Bo3poxkieHre KOCHYJI0Ch HE TOJIBKO UCKYCCTBA, HO U HAYKU. 3HAUUTEIIbHBIC
OTKPBITUSL ObUIM CHIENIaHbl B aCTPOHOMMHM, UTO BIIOCJIEACTBUHU CHITPATIO BAXKHYIO
pOJIb B pa3BUTHUHA COBPEMEHHOM MATEMATUKU U MEXAHUKU.

B 1543 roay yuuBmmiics B HWtanuu mNoabCKUM CBseHHUK Hwukomaii
KonepHuk n3gan KHUTY, B KOTOPOM OH BOockpecuia uaeto Apucrapxa CaMOCCKOro o
TOM, yTO 3emus Bpamaerca BOKpyr ComnHna. OqHako, Kak U B JPEBHUE BPEMEHA,
3Ta TEOpHUsl HE COIrJIacOBBIBAJIACH C HAOIIOACHUSIMU aCTPOHOMOB, B YAaCTHOCTH C
HaOMIOIGCHUSIMU  1aTcKoro actpoHoma Tuxo bpare, co3paBiiero oOHIMpPHBIE U
TOYHBIE acTpoHOoMuYeckue Tabnuil. B 1609 rony Morann Kemnnep, actpoHoMm u
acTpOJIOT MPHU JBOPE T€PMAHCKOT0 UMIIEpaTOpa, MPOAHAIU3UPOBAI TaOIUIbl THxo
bpare n myTteM KpONOTIMBBIX BBIYMCIECHUN ITOKA3aJI, YTO 3€MJISI BPAILIAETCS BOKPYT
ConHila — HO HE MO KPYyTry, a Mo JJUUIcy. TakuM obOpa3oM, ydenbie HoBoro
BPEMEHH BIIEPBBIE IPEB3OLUIN YUEHBIX J[peBHEro Mupa.

OKcnepUMEeHTAIbHOE MOATBepkAeHue Teopun Kermmepa ObUI0  JaHO
BEJIMKUM UTAIbSIHCKUM yueHbIM [anuieo ["anuneem. C 1aBHUX BpEMEH OCHOBHBIM
BO3pAXEHUEM MPOTHUB TEIHUOIEHTPUUECKOU Teopuu ObUIO TO, uTO JIyHa Bpaiaercs
BOKPYT 3eMJIM — TI0 aHAJIOTMM CUYUTAIH, YTO U JPYrue HEOECHbIC Teya JTOJKHBI
Bpamatbesi BOkpyr 3emuin. B 1609 romy Tanunedt ogHMM W3 TEpPBBIX €034l
NOA30pHYI0 TpyOy M C €€ MOMOIIb Clejal MHOTO0 CEHCALMOHHBIX [JIi TOTO
BpeMeHU OTKpBITHI. OH OOHApYyXWUJ MHOTO HOBBIX 3B€3J M OTKPBLI YEThIpE
CIyTHHUKa, Bpaulatomuecs Bokpyr FOnurepa, — reneps ctano sicHo, uto JlyHa — 3710
HE IJIaHeTa, a CIYTHHK, MOAOOHBIN cmyTHUKaM lOmnurtepa, a miaHeThl, B OTJIUYHE
OT CHYTHUKOB, Bpamatorcs BOKpyr ComnHua. ['anmneil SHEPrMYHO BBICTYNHII B
noaaepkky yuenusi KonepHuka, ObLT IPUBJICUEH K CYy MHKBU3HUIIUUA U TTyOJIUYHO
OTpeKCsl OT cBoMX 3a0myxaeHuit. ['anuiero Torna Obi10 yxe 70 JeT, U OH MPOBEN
OCTaTOK >XKW3HH T0J] JTOMAaITHUM apecToM — HO MPOJOJDKal paboTaTh M CTaBUTh
onbIThl. OH YCTaHOBWII, YTO APUCTOTENb OBLT HE TIPAaB, YTBEPXKIAs, UYTO TSAKEIBIC
TeJaa majaroT ObICTpee JIETKWX, YTO MYyIIEYHOE SAPO JIETUT MO Tapadoyie W 4To
BpeMs KoJieOaHUsI MasTHUKA HE 3aBUCHUT OT aMIUIATYAbl. [ anuielt OTKphUT 3aKOH
VHEPILIUYU, 3aKOH PAaBHOYCKOPEHHOIO JABHMXKEHUS UM YCTAHOBWJI MIPUHIUIT CIOKECHUS
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(cynmepno3uuuu) JBMXKEHHH. OTH OTKPBITHS CTajdd HAdajJoOM COBPEMEHHOMN
MEXaHHKHU.

Omnbitel [anmunes mpomomkan ero ydeHuk Toppuuen (1608-1647),
OTKPBIBILIMNA BakyyMm, aTMOC(EpPHOE /aBJIICHHE M CO3JaBIIUN IMEpBbIA OapoMeTp.
HccnenoBanre BakyyMa 3aMHTEPECOBAJIO YYEHBIX MHOTUX cTpaH. ®panuy3 bies
[lackasnb coBepmimii ¢ ATUM OapOMETPOM BOCXOXKIACHHE HA OJHY U3 Top H
OoOHapy>KuJl, 4TO MO Mepe moabeMa aTMocepHoe aaBiaeHue naaaer. Hemen OtTo
['epuuke wu anrmuyanuH PoGept boinp moyt ogHOBpeMEHHO H300penu
BO3IYLIHBIA Hacoc. boiinp Takke ycTaHOBWI, 4TO OOBEM, 3aHMMAaeMbId Ta3oM,
oOpaTHO TPOMOPIIMOHAICH MJaBJiCHUIO (M3BECTHBIM 3akoH boins-Mapuotra).
Havatoe lanmwmiieeM uccinegoBaHue MasTHUKA OBUIO MHPOAOJIKEHO TOJUIAHILEM
Xpuctuanom [roiirencom (1629-95), kotopeiit B 1657 rogy co3nman mnepBbie
MasITHUKOBBIE YaCHI.

Benuuaiimum otkpeitem Mcaaka Hetotona (1643-1727) Obut ero «BTOpOit
3aKOH MEXAaHHWKW», YTBEPKIABIIUM, UYTO «U3MEHEHHE KOJIMYECTBA JIBHIKEHUS
IIPONIOPIIMOHAIIBHO NIPWIOKEHHOW criie». «I3MEHEHHE KOJIMYECTBA JIBUKCHUS —
3TO Macca, YMHOXEHHas Ha IPOU3BOAHYIO CKOPOCTH, TaKMM 00pa3oM, BTOPOH
3aKOH JlaBajl Havyaylo Au¢QepeHlraTIbHOMY HCUYUCIECHUIO. JpyrumM BeITUKUM
oTKpbITHEM HbIOTOHA OBLT 3aKOH BCEMHUPHOIO TATOTEHHUS, MPHU JI0KA3aTEIbCTBE
sToro HeloToH ucnonb3oBasn GopMyiny HEHTPOOEKHON CUIIbI, TIOJYYEHHYIO paHee
['rorireHcom.

Yectb co3ganus nudpepeHnnanbHoro ueuuciaeHus: ocnapusan y Heiotona
3HAMEHUTBIA Hemelukui yudeHbld ['ordpun JleiOnun (1646-1716). JleiiOuuu, B
YaCTHOCTH, YCTAHOBHJI 3aKOH COXPAHEHUS KHHETHYECKOW »sHepruu. PaboTbl
Jleitbnuna u HeroToHa B 007aCTH MEXaHUKU U TUPPEPEHIIMATBHOIO UCUUCICHUS
TIpOJIoJDKAN IBeHapckuii yuenbiit Morann bepuymm (1667-1748).

VYcenexu yuyeHbIX TPUBJIEKIM BHUMaHUE KOposeil 1 MUHUCTPOB. B 1666 roxy
sHamMeHuTbIi MUHHCTP JlromoBuka XIV JKan-batuct Kombbep yroBopun xopods
OTHYCTUTh CPEeACTBa Ha co3aanue PpaHiy3ckodl AkagemMuu Hayk. B Axagemun
ObLTM co3manbl oOcepBaTopusi, OMOIMOTEKa U UCCIE0BaTENIbCKUE JabopaTopuu,
BBIMTYCKAJICS HAYYHBIM KypHall. AKaJeMUKaM IJIaTHJIM OOJIbIIOE >KajJoBaHUE; B
JHUCJIe aKaJIeMUKOB OBLIIM TaKue 3HaMEHUTOCTH Kak ['toitrerc u Jleionui. Komboep
CTaBWJI nepes AKajeMuel MpakTHUeCKHe 3a1a4uu, o] pykoBoacTBoM [lukapa ObL1
TOYHO M3MEpPEH TpaJyCc MepuAvaHa M COCTaBjeHa To4Hass kapta DpaHIuu —
OpUYEM OKa3aJoCh, YTO pa3MEpPbl CTPaHbl MEHbIIE, YEeM IMojarajud MpexkIe.
JIromoBuk XIV B HIYTKY CKa3all, 4TO «TOCIOA aKaJIEMUKHA MTOXUTUIN Y HETO YacTh
KopoJieBcTBay. YdeHuk ['toiirenca Jlenu Ilamen ObLT1 co3pareneM MapoBOTro
HUJIMHIpa U paboTall HaJl CO3/IaHreM MapoBoi MamuHbl. [lepeexaB B I'epmanuto,
[TarieH mocTpouna MEpBYHO MNapOBYK) MallMHYy, YCTaHOBHWJI €€ Ha JOoIKy u B 1709
roJly nprexai Ha 3ToM «mapoxoae» B JIoHaoH. OH MpOCHII JEHET Ha MPOJOHKEHHE
cBoei padoThl y JIonaoHCKOrO KoposieBckoro obmectBa. KoponeBckoe o0miecTBo
OBLJIO CO3AaHO MPUOIM3UTENTHFHO B OMHO Bpemsi ¢ Dpaniry3ckoii AkameMmueid, u
pe3usieHTOM oOImiecTBa B To Bpemsi Obl1 Mcaak HprioroH. OgHako aHrimiickoe
IPABUTEIBCTBO MPAKTUUYECKH HE JaBajio OOLIECTBY CpPEACTB, U OHO ObLIO
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BBIHYXKJEHO oTKa3arh [laneny. [larnen ymep B HUIIETE M HEU3BECTHO, YTO CTAJIO C
MIEPBBIM [TAPOXOJIOM.

I[To mnpumepy JlomoBuka XIV cBoumu AkageMusiMuM TMOCHEUINIIN
o03aBecTUCh MHOrue eBporeiickue koponu. B 1710 rogy mno uHUIIMATHBE
JletiOnuia Oba co3nana bepnunckas akagemus. B 1724 roxy Ilerp 1 moanucan
yka3 o co3maHuu Poccuiickod akajgeMuu Hayk. [J1aBHOW 3HAMEHUTOCTBIO
Poccuiickoit akameMun ObUT yYCHHMK bepHyIM 3HAMEHUTHIH MaTEMaTHK
mBednaper; Jleomapn Ounep. DJiylep mpoaombKanl  pa3pabOTKy — TEOpUH
muddepeHIMaTbHBIX yYpaBHEHUH, HauaTylo B paborax Jleitbnuua u beprymiu.
Teopus muddepeHManbHBIX ypaBHEHUN Oblla BenudammM oTkpbiTHeM X VIII
BEKA; OKA3aJIOCh YTO BCE IMPOLIECCHI CBSI3AHHBIEC C ABMKCHUEM TEJl, ONMHUCBHIBAKOTCA
nudpepeHInanTbHBIMU YPAaBHCHUSIMH, U PEIIUB WX, MOXKHO HAWTH TPACKTOPHIO
JBIDKCHUSI. DTa TEOpHUs HalllJla CBOE 3aBeplieHUe B 3HaMeHuToi kuure Kozeda
Jlarpanxa «AHanuTHYECKasi MEXaHUKay, yBuaeBlIel ceT B [1apuxe B 1788 rony.

KOHTpOJIBHLIe BOIIPOCHI:

1. Kakue HayuHbIe OTKpBITUS ObUIM CZieNIaHbl B 3110Xy Bo3poxnenus?

2. HazoBure BbIaloOIUXCsl YUEHBIX U TEXHUKOB 3M0XH Bo3poxnenus?

3. Kakne COOBITHS IIPEAIIECTBOBAIN CO3JaHUIO €BPOIEUCKHUX
YHUBEPCUTETOB U HAYYHBIX aKaJAeMUN?

4. KakuMm 00pa3oMm pa3BHBalach poccHiickas Hayka W TexHHka B XVI-
XVII Bekax?

5. Kakue HayanbHble 3Tambl NPOLUIO OTEYECTBEHHOE TEXHUYECKOE H
npodeccruoHanbHoe 0OpazoBaHue?
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IIpakTH4yeckoe (cemuHapckoe) 3ansaTue Ne 7
Texnuka nepuoaa MaHy(pakTYpPHOTro NPOU3BOACTBA

HCHB " 3a1a491 IIPAKTHYCCKOI'O 3aHATUA — paCCMOTPCTD 3TAIlbl CTAHOBJICHUA
N 3daKOHOMCPHOCTH PA3BUTHA Maqu)aKTypHOFO IMIPpOU3BOACTBA BO B3aMMOCBA3H C
Pa3BUTHCM HAYKH, TCXHUKHW U TCXHOJIOTHUH.

[11aH NpakTUYECKOTO 3aHATHSA:

1. KoHTpoJib OATOTOBIEHHOCTH CTYIE€HTOB K 3aHATHUIO
2. U3noxxeHue TEOPETHUUECKOTO MaTepuasa

3. OTBeTHI CTYIEHTOB HA BOMIPOCHI MIPernojaBaTes

4. TlonBeneHue UTOTOB 3aHSATHUS

MeTtoauyeckue yKasaHus

B navane XVIII Bexka Ha cBeT poaunach HOBasg HAayKa — TEOPETHYECKAs
MEXaHuKa. B cienyromeM CTOJETUM 3Ta HayKa CTajla OCHOBHBIM MHCTPYMEHTOM
MH)XKCHEPOB, PACCUMTHIBABIIMX HOBBbIE MalluHbBL. HO B Te BpeMeHa ele He ObLIO
MalluH, M YYEHBbIE PAaCCUMTBHIBAIM JBH)KEHHE KOMET. BBICIIMM ITOCTHXXEHUEM
TexHuku XVII cronmetust Obula «MammHa Mapau»: oHa BKItouana B ceds 14
BOJSHBIX KOJIEC TUaMETpOM 12 MeTpoB M OblIa MpenHa3HaueHa [ o0ecreyeHus
paboThl BepcanbCkux (POHTaHOB. MalMHBI TOTO BPEMEHU padOTaau C MOMOIIBIO
IIPUBOJIOB OT BOJSHBIX KOJEC W TOITOMY 3aBOJbl pACHOJIArajJuCh y pEK.
KpynHeiinme MeTairypruieckue 3aBo/ibl ObLIM pacnoiokensl B LIIBerun — B aTon
CTpaHe OblIM Oorarble 3amachl JKENE3HOM pyAbl, U HE ObLIO HEJOCTaTKa B
npeBecHoM yriie. B 1610-x rogax mBeICKHWE PYJHUKU NPUBJIEKIA BHUMAaHUE
Ooratoro HuAepaanackoro Manydakrypucta Jlyu ne ['eepa (1587-1652), kotopsbrit
CyMeJ HalaJuTh IMPOU3BOJICTBO JIETKUX YYTYHHBIX MNylIeK. 4-QpyHToBas mylIKa
['eepa BMecTe C MOBO3KOW MMena Bec 35 MyAOB, €€ MOXKHO ObUIO MEPEBO3UTH
3anpspKKON U3 ABYX Jomianed. Tenepb MyImKy MOTIIN EPEIBUTATHCS M0 MO0 00sI
BMECTE C IexX0oTou. ['eep oprannzoBajl MacCOBOE MTPOM3BOJICTBO OPYAM, U BCKOPE
KaXXJIOMY TMOJKY IIBEICKON apMuU ObUIM MPUAAHBI MO JIBE JIETKHE «IOJIKOBBIE»
137111378

@yHIaMEHTaJbHOE OTKPBITHE HIBEIOB — JIETKas apTUILIEpUs — BbI3BAJIO
HOBYIO BOJIHY HAlIeCTBUM ImBenckod apmuu B EBpome. 1630 romy mBenckas
apmus BO TJiaBe ¢ koposieM ['yctaBom Aznonbsdom Beicanunack B ['epmanuu, a roa
cnyctss B OutBe mnpu bpeiTeHdenpae mBeICKUe rayOuIbl pacCTPesisuid apMHUIO
nmneparopa @epaunannpa II. IIsensr cramu xo3seBamu lLleHTpanbHOU EBpomnsl.
3arem mBezacKas apmus oopymuiack Ha [lonsury. B 1700 roay mBeackuii Kopoib
Kapn XII pasrpomun moa HapBoit pycckyro apMmuio; mBeIbI MOTIN Obl OBIAACTh
MockBoii, HO MIBeICKHI KOpoJib ABUHYJCS B [lobiny — OH cuuTal, 4to nodeaa ot
HEro He YUJET, 4YTO PYCCKUE BCE PABHO HUYETro HE CMOTYT caenarth. Kapa nosnarain,
YTO y PYCCKMX HET XOpOILIEW 3JKEJIE3HOM pyAbl, OHM 3aKyNAJIA IOYTH BCE
KauecTBeHHOE kene30 B llIBennu. Ognako xopoias omubdcs. Hezagonaro po atoro
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Ha Ypasie ObuIM HaileHbl OoraTeiilue pyIHbIC 3aJ€KU M KaK pa3 Mepe]] HayalloM
BOMHBI Iapb IleTp mpukazanm 3anoxuth OoJybmiol 3aBoj B Kamencke. bwutn
MpUTIanieHbl THOCTPAHHBIE MAacTepa, 3aBOJ] CTPOUIIU B 00JIbII0M criienike. OceHbIo
1701 rona Owbuta myiieHa nepBas JgoMHa, B 1702 roay 3aBoxa nan 180 myrek, a B
1703 roxy — moutu 600 mymiek — BYETBEpPO OOJIbIlle, YeM ObLIO MOTEPSHO IO
Hapgoii. Korna Kapn XII B 1708 rogy Broprcsi B Poccuto, ero yxe BCTpeTuiia
MOIIHAs apTHiiepus: pycckoit apmuu. B TlontaBckoMm cpakeHuu OOJbIIas 4acTh
aTaKyIOIIEH MBEICKON MIEXOTHI HE CMOTJIa TOOEKATh 10 PYCCKUX IIEPEHT, TaK Kak
ObLTa UCTpeOIeHa OTHEM MYIIEK.

[lepeHnmManue MIBEACKOW BOEHHOM TEXHHKM O3Hadano [ Poccun
MOJICpPHU3AINIO TI0 eBpormeiickoMy o0pasity. [leTpoBckue pedopMbl BKIIIOUATH B
ce0s co3/laHne HOBOW MPOMBIIUIEHHOCTH, HOBOW apMHH, HOBOM rOCYJapCTBEHHOM
aJIMUHUCTPALINH, IEPEHUMAHNE EBPONECHCKON OJIEK/bI U €BPOIEHCKUX 00bIyacB. B
pe3yJbTare 3TOl MoJepHU3auu Poccust BolIa B e8ponetickutl KyaibmypHbslil Kpye.
VYpanbckasg pyaa mo KadecTBY Oblja JIydllle IIBEJACKOM, W co3naHHas [letpom
ypaJIbCKasi METaJUTyprusi BCKOpEe 3aHsiia nepBoe Mecto B EBpomne. IlepBbiM
HAYaJIbHUKOM YpaJIbCKMX TOPHBIX 3aBOJIOB ObUT JApyr W cnoaBmwkHHK Ilerpa
rOJUTAH/ICKUH uHXkeHep Bunbrensm e ['eHHUH; ero TpUEeMHUKOM ObLT YUUBIIHICS
B llIBenun Bacummii Hukutnu Tatuiues. YpanbCkue NOMEHHBIE MEYU JUIS TEX
BpeMEH ObUIM KPYMHEHUIIUMU B MHUpPE: OHU JOCTUTaIX 13 MEeTpoB B BhICOTY U 4
METPOB B TMONEPEYHUKE. PycCKkHe METAIypru W apTUIUIEPUUCKAE WHKECHEPBI
BCKOpPE TIPEB30OLLIM CBOMX YYHUTEIEHU-UHOCTpaHeB — B 1757 romy mnon
pykoBozctBoM rpada Ilerpa IllyBanoBa ObLIO CO3aHO Jydllee apTUIUIEPUKCKOE
opyaue TeX BpeMeH, rayouna «enuHopor». B 1759 romy B OutBe mnpu
Kynepcaopde «eauHoporn» paccTpeisuii apMuio npycckoro kopousst Opuapuxa
II. EnuHopor cranm HOBBIM OpyxHeM Poccuu, MOSBIEHHE KOTOPOTO IOPOAMIIO
BOJIHY PYCCKHMX 3aBoeBaHuM; B Hadaie XIX Beka rpanunsl Poccum mocturium
[yHast u Bucisl.

B TO BpeMs Kak MCXOJ BOMH Ha CyILE ONpeAessia apTUILUIEPUs, UCXO0l BOWH
Ha MOpE OIpPEACIISIICS COBEPIIEHCTBOM KOHCTpYKIMHU kopaobueit. Konerp XVI Beka
OBLJT 0O3HAMEHOBAH HOBBIM (DYH/IAMEHTAJIBHBIM OTKPBHITUEM, U3MEHHUBIIIUM CYJIbOBI
HApOJIOB, — M300pETeHUEM ToJUIaHJcKoro (uaiita. @madt — 3TO0 OBUT KOPaOIb
HOBOI'O THUINA, OH UMEJ YJIMHEHHBI KOPIYC, BBICOKHME MAyThl C COBEPIIEHHBIM
MapyCHbIM BOOPY)KEHHMEM U ObLI OCHaIleH MmTypBajoM. @OraldT HaMHOTO
MIPEBOCXOINII HCIIAHCKUE KapaBEJUIbI CBOEM CKOPOCTHIO U MAHEBPEHHOCTHIO — U OH
nojapwi TOJUIaHAIIAM TOCIOACTBO Ha Mopsix. B 1598 roay rommanackuii ot
npopBaics B WHaWiCKMKA OKeaH, B BOJIbBI, II€ 0 TEX IOpP TOCIOIACTBOBAIU
MOPTYTAIBIBI U UCMIAHIBl. B TeueHune nBaauaty JIeT TOJUIAHALBI U3THAIA ¢ MOpEN
BCEX COMNEPHUKOB MU 3aXBATUJIM B CBOM PYKHU MOYTH BCIO MOPCKYIO TOPTOBIIIO.
OrpomMHbI€ KapaBaHbI CyJIOB C a3MaTCKHUMU TOBapaMu NPUXOIUIU B AMcTepJaM —
HOBYIO TOPTOBYIO CTOJIMILY MUpPa, OTCIOJ]a TOBAphl pa3Bo3mwiIkCh 1o Bceld EBporie. C
nosiBJieHUuEM (priaiiTa cTajar BO3MOXHBI MaCCOBBIC TIEPEBO3KH HEBHUIAHHBIX TIPEKIIE
MacmTaboB, M TOJUIAHAIBI MPEBPATUIUCH B HAPOJ MOPEXOJIOB M KYIIIOB — UM
npuHaIeKaIH 15 Teicsau kKopabiieit, BTpoe 0oJIbIle, 4eM OCTaIbHBIM €BPOIECHCKIM
HapoaaMm. KomoccanpHble pUOBUIM OT MOHOIIOJBHON MOCPEAHUYECKON TOPTOBIH
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nonapuiu [omnmannum OorarcTBa, clelaBIIME€ €€ CHMBOJOM Oyp:Kya3HOTO
npoiBeranus. Kanuranel KyNioB BKJIaJbIBAINCH B IPOMBIILICHHOCTD; THICSIYU
MaHyhakTyp paboTaiud Ha ChIph€, MPUBO3UMOM M3 JIPYTUX CTPAH U BBIBO3WIH
CBOIO MPOIYKIHIO HA EBPOIEUCKNAE PHIHKH.

EBporneiickue cTpanbl — mpexae Bcero AHrnus u @paHuus — CTapalucCh
n30aBUTHCS OT TOJIAHACKOTO MOCPETHUYECTBA U 3aBECTH CBOM OKEaHCKUU (DIIOT.
Opnako ['onmnanaust He JKellalla paccTaBaThbCsl CO CBOEH TOProBOM MOHOMONIUEN. B
pe3yibTaTe BTOpas nosoBuHa XVII Beka BOILIa B UCTOPUIO KaK 3M0Xa MOPCKUX
BOMH. B koneynom cuere, l'omnmanmuss noreprnena IOpPaXXEHHE W HOBBIM
BJIACTETMHOM MoOpeH cTaja AHMIMA. AHTIMYaHe ojepkainu nobexy Omaromaps
CBOMM JIOCTH)KEHHSIM B KopabOsectpoenun. B 1637 rogy xopabOenbHbBI MacTep
®@uneac Ilerr mocTpomn mNEpBbI TpeXmamyOHbIA JIMHEWHBIA KOpaliab «Poisn
CoBepen». Ot1o Obul camblii  OOJIBIION KOPaOAb TEX BPEMEH, OH HMeEI
BogousmenieHue 1700 tonH u 126 nymek. K koHly crosietuss AHIIMS MMela
Oonpiie cra JMHEWHbIX Kopabneh. Iletp I, B 1697 romy mnpuexaBmuii B
[onnanauio yuuThes KopaOelbHOMY peMecily, ObUI pa3oyapoBaH TEM, YTO
rOJUIaHCKUE MacTepa paboTaloT 10 UHTYULIMHU, HE MOJIb3ysACh yepTexxamu. [letp |
noexal B AHINIMIO U TaM OKOHYMJI CBOoe oOyueHue. AHramiickuil ¢iaot
rOCIIOZCTBOBAJ Ha MOPSAX, AHIJIMS CMEHMJIA [ 0OJUIaHIMIo U 3aXBaTWIA B CBOU PyKHU
IIOCPEAHUYECKYIO TOProOBIIIO. ['OJUIaHACKHE KyILbI MEPECEIUINCh CO CBOUMMU
KanuTanamMu B JIOHAOH, NpPUHUMANM AaHIJMHWCKAE HMMEHAa W CTAaHOBWIWCH
AQHIVIMMCKUMH KyIIaMu. AHTJIAS CTaja MPOLBETAIONIEN TOPTOBOU JEPKABOU — U
rapaHTOM 3TOTO MPOLBETaHUs ObUT JMHEHHBIM KOpabib, n300pereHue duneaca
[lerra.

KoHTpobHBIE BOITPOCHI:

1. Kakue TexHOJOTMYECKHE W TEXHUYECKUE H300pETEHHS COCTOSIUINCH B
XVI-XVII Bekax?

2. Kakue coOwiTust B Poccun cBsi3aHbl ¢ pa3BUTHEM OTEYECTBEHHOM HAYKH,
TEXHUKU U TEXHOJIOTUU?

3. KakoBa posib pOCCHUCKMX HUMIEPATOPOB B Pa3BUTHH OTEYECTBEHHOM
HayKH, TEXHUKH, MAIIKHOCTPOUTEIBLHOTO TPOU3BOICTBA?
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IIpakTHyeckoe (ceMuHapckoe) 3ansaTue Ne 8
Ipombimiennasi pesoaouus XVIII-XIX BexkoB

[enp 1 33124 TPAKTHYECKOTO 3aHATHS — PACCMOTPETh CYITHOCTb, STAIbI U
OCHOBHBIE 3aKOHOMEPHOCTH npoMbltiieHHOH peBotoiiu XV I-X1X BB.

[11aH NpakTUYECKOTO 3aHATHSA:

1. KOHTpOJb NOATOTOBIEHHOCTH CTYJAEHTOB K 3aHITHIO
2. UznoxxeHue TEOPEeTHUECKOTO MaTepuaa

3. OTBeTHI CTY/IEHTOB Ha BOIIPOCHI MTpEToaaBaTes

4. TloaBeneHre UTOTOB 3aHSITHUS

MeTtoauyeckue yKasaHus

ToproBoe mnpoiBeTaHWE TPHUBEIO K OOOTANICHUIO AHIJIMHUCKUX KYMIOB U
MOSIBJICHUIO M30BITOUHBIX KAaNUTAJIOB, KOTOpbIe TPeOOBaJM BJIOKEHUSI B Kakoe-
HUOY b neno. C apyroil CTOPOHBI, B pe3yjIbTaTe dMUTPALMU B AMEPUKY AHIIHS
UCIIBITHIBAJIA HEJOCTATOK pabodeil CHiibl. AHTIIMYaHE MOMBITAIUCh BO3MECTUTh
HEXBaTKy pabouedl cuiibl BBeJAeHHMEM MaiuH. [lOMBITKM MCMOIB30BaHUS Ha
MaHy(akTypax MalliH UMEIU MECTO U paHblIe — MEPBBIM MPUMEPOM TaKOT0 pojia
ObLJIa MIETKOMOTabHAsl MallliHA UTAJIbSTHCKOrO MexaHuka ®@pandecko bopunano,
cozmanHag emie B XIII Beke. Dta MammHa NMpUBOAUIIACH B JIBUKECHUE BOJSIHBIM
kojgecom u 3amenssia 400 pabouux. OTOT mnOpuUMEp TMOKa3bIBAE€T, UTO
MPOMBIILJICHHAS. PEBOJIIOIMS MOTJIa MMPOU30MTH TOpa3Ao0 paHblle, OJHAKO MalllMHA
bopunano ocranach yHUKaJIbHBIM MPUMEPOM IMOTOMY, YTO BHEAPECHHE TEXHUKHU
HATAJIKWBAJIOCh HA IPOTUBOACHCTBUE PEMECIEHHUKOB, KOTOPBIE OOSUTHCH MOTEPSITh
paboty. Ho B0 BTOpOIi mojmoBuHe XVIII Beka MamuHbI CTaay MCIIOIb30BaThCS Ha
MaHyakTypax B MNPSIUIHLHO-TKAIIKOM MPOU3BOJCTBE, a M300pETaTENM MOTYyUUITN
MOAACPKKY BJIAJICNIbIIEB KPYITHBIX KalUTAJIOB.

[lepBble =~ MamMHBI  CO3/ABAJUCh  MEXaHUKAMU-CAMOYYKaMH,  OHH
W3rOTaBJIMBAINCH U3 JiepeBa W HE TpeOOBalu HMHXKEHEPHBIX pacyeToB. TexHHKa
Py TOM pa3BHBajach HE3aBHUCUMO OT Hayku. llocie Toro kak cOmpoTHBIEHUE
MPOTUBHUKOB MAIIIMH CTaj0 0ciabeBaTh, HOBbIEC MAIIMHBI CTAJU MOSBISTHCS OHA
3a Jpyrou.

[IpombIlIeHHas: PeBOJIIOIMS ObLJIa CJIOKHBIM MPOIECCOM, MPOUCXOIUBIINM
OJIHOBPEMEHHO B Pa3JIMYHBIX OTPAC/sIX IMPOMBINUIEHHOCTH. B TopHO#
MPOMBINIJICHHOCTH OJHOW W3 OCHOBHBIX TMPOM3BOJICTBEHHBIX IpobJieM Obliia
OoTKauka BoAbl u3 maxT. B 1698 roay anrmmuannH CeBepu co3al MallWHY,
WCIIOJB30BABIIYIO0 Juisi 3ToW uenu cuwiy napa. B 1712 Tomac Herokomen
YCOBEPIIIEHCTBOBAJI 3Ty MalIWHy, CHAOUB €€ MWJIMHAPOM | TopirHeM. B MammHe
HprokoMeHa HaxOAMBIIMKCS B LIJIMHAPE Map KOHAECHCUPOBAJICS BIPBHICKUBAHUEM
BOJbl, B IWJIMHAPE CO3AaBajiOCh Pa3psHKEHUE, W MOPUIEHb BTATUBAICS BHYTPh
MUINHAPA 1o Bo3neicTBrueM atMochepHoro nasienus. K 1770 rogam B AHrIum
pabotanio yxe okoino 200 wmamwmH HplokoMeHa, OJHAKO OHHM HUMEIHU
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HEPaBHOMEPHBIN XOJI, YaCTO JIOMAIUCh U KCIIOIb30BAJIUCH TOJIBKO Ha IIaxTax. B
pa3HBIX CTpaHaxX [EeJaluCh IMOMBITKH YCOBEPIICHCTBOBATh 3TH MAlIUHBI; B
yacTtHOCTH, Poccum wmexanuk W.U. Iloi3yHOB mnocTpoun ABYXUMIMHIPOBYIO
MalluHy aHajJoru4yHoro ycrpowctea. B 1763 romy k pabore 110
YCOBEPILIECHCTBOBaHUIO MamuHbl Hprokomena npuctynun /[xeimc Yarr. B To
BpeMs Yart Obul JabopaHTOM yHUBEpcuUTeTa B [Ja3ro W emMy MNOpYy4YMIH
OTPEMOHTHPOBATH CIOMABIIIYIOCS MOAENb MalnHbl HelokomeHna. Pa3zoOpasimcs B
HEJ0CTaTKaxX MOJENH, YaTT cOo3[al MallHHY, TPUHIMIHAIBHO OTIIMYABIIYIOCS OT
Hee; BO-NIEPBBIX, NOPUIEHb B MALIMHE YaTTa IBUTajo HE aTMOC()EpHOE 1aBJICHHE, a
nap, BIIYCKaBLIMMCS W3 MapoOBOr0 KOTJIA; BO-BTOPBIX, MOCJE 3aBEpLIECHUS XOJa
nopiIHs OoTpaOOTaHHBIN Tap BBIBOAWICSA B CIeLMalIbHBIA KOHAeHcaTtop. B 1769
roay YarT B3sUl NATEHT Ha CBOI0 MAIWHY. YaTTy YyAAJIOCh IPUBJIEYb K JEIy
kpynHoro ¢abpukanta Mateio bonrona. B 1775 romy Ha 3aBoge bonTtona B
bupmMuHreme ObUTIO HallaXKEHO MPOU3BOACTBO MapoBbiX MamuH. B 1784 rony Yart
3aIaTeHTOBAJI TAPOBYIO MAIIMHY JIBOWHOIO JEHCTBHS, B KOTOPOM IIap IOOYEPETHO
TOJIKAJ MOPILIEHb C ABYX CTOPOH; B 3TOW MalIMHe ObUT MPUMEHEH IIEHTPOOSKHBIN
PEryssaTop, aBTOMaTUYECKU MOIIEPKUBABLINI 3a1aHHOE YUCIIO 00OPOTOB.

B mnepBeiXx naBuratensx VYarra AaBlI€HHE B UWIMHAPE JHIIb HEMHOIO
npeBbimano armocepuoe. B 1804 romy wumxkenep A. Bynd 3amarentroBain
MalIuHy, padoTaroINIyt0 Mpu JaBjieHuu 3-4 arMocdepsl, MOBBICKB K.I1.J1. 0oJjiee yeM
B 3 pa3a. MaccoBoe MpOU3BOJCTBO MAPOBBIX MAIIMH OBUIO HEBO3MOXKHO 0e€3
TOYHBIX TOKAPHBIX CTAaHKOB. Pemarolmuii mar B 3TOM HalpaBJIeHUH ObUI CHeJIaH
MexaHukoMm ['eHpu Mojcin, KOTOPBIM CO3Ma)l caMOXOAHBIM cynmnopt. C 3Toro
BPEMEHU CTajO0 BO3MOXXHBIM H3TOTOBJICHHE JETaled C JOMYyCKOM B JOJHU
MWUIUMETpa — 3T0 ObUIO  HA4yaJllo COBPEMEHHOIO0  MAaIlMHOCTPOEHUSI.
Bo3HUKHOBEHHE MAaIIMH BbI3BAJIO MOTPEOHOCTh, B MeTaivie. PaHblie 4YyryH
IJIABWJIA HA IPEBECHOM YTJIE, a JIECOB B AHIJIMU MOYTH HE ocTanock. B 1785 rony
['eapu KopT u300pen crnocoO mpou3BOACTBA Yyr'yHa Ha KaMeHHOM yrie. JloObiua
YIS C 3TOrO0 BPEMEHHM CTAJIa OTHOM M3 OCHOBHBIX OTPACJIEN MPOMBILIJIEHHOCTH.

VYike BCKOpe IMOcie MOSBICHUS MMapOBOM MAallMHBl HAYaJIWCh MOMBITKU
co3nanus napoxoqoB. B 1802 rogy amepukaHel MpJIaHICKOTO MPOUCXOXKICHUS
Po6ept ®@ynton nmoctpoun B [laprke HEOOMBITYIO JIOAKY C MTAPOBBIM JIBUTATEIEM
U TPOAEMOHCTpHpoBall ee wieHaM Ppaniy3ckoil Axanemuun. OpHAKoO HU
akageMuku, Hu HanoseoHn, koropomy DyiTOH mpeajarai cBoe U300peTeHue, He
3aMHTEPECOBAIUCH HUlie mapoxona. OynToH BepHyJICS B AMEPUKY M Ha JEHBIU
CBOEro Jipyra U mnokpoButens JIMBUHTCTOHA mnocTpoua mnapoxona «KiaepMoHTY;
MallliHA JIJIS ATOTO TMapoxojia Oblla M3roTOBJIEHA Ha 3aBojae Yarta. B 1807 rony
«KnepmonT» coBepmmnin nepBbii peiic no ['ynzony. Uepes neBsrs et B AMepuke
obu10 300 mapoxonoB, a B Auriuu — 150. B 1819 roagy amepukanckuii mapoxon
«CaBaHHa» 1miepecek ATnaHTUYecKud okeaH, a B 1830-x rogax HayuMHaET
JIECTBOBATH ME€pPBasi peryysipHasi TpaHCATIAHTUYECKAs MapOXO/IHAsl JIMHHUSL.

OZHOBPEMEHHO €O CTPOMTEJIBCTBOM MAPOXOJAOB JEJAJUCh IOMBITKH
co3nanus napoBoil moBo3ku. B 1803 rony mMexanunk Puuapn TpeBUTHK mOCTpoOUI
MIEPBBIN NTAPOBO3, 3AMEHUBIINHN JIOIIAEH HA OJHOM U3 PEIBCOBBIX JOPOT B Y3JIbCE.
Opnako TpeBUTHMKY HE YJIaloCh NOJYYHTh MOAJEPKKY HpeANpUHAMATEIEH.
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Cynbba Obuta Oosee OnarockimonHa k Jxopmky CredeHCOHy, MeXaHUKY-
caMOy4Ke, MOJIyYMBILIEMY 3aKa3 Ha MOCTPOMKY JIOKOMOTHBA JJI1 OAHOW W3 IIAXT
omu3 Herokacna. B 1815 romy CredeHcoH mocTpoun CBOM MEpBbIM MapoBo3, a
3aTeM PYKOBOJHWJ CTPOUTEIHCTBOM >KEJE3HOM noporu jumHou Oornee 50 kM. B
1830 rogy CredeHCOH 3aBeplIMJl CTPOUTENILCTBO IMEPBOM OOJBIION >KEIE3HON
JOporu Mexay ropoaamu Manuectep u JluBeprynb; I 3TOM JOPOTH OH
CKOHCTpYHpOBaJ mapoBo3 «Pakera», Ha KOTOPOM BIEpPBbIC MPUMEHUI TPYOUaTHIHI
napoBoil korten. «PakeTa» Besna BaroH ¢ maccakupamu co cKopoctbio 60 km/dac.
CredeHCOHY TMPEANOKUIN PYKOBOJIUTH CTPOUTEIHCTBOM JIOPOTH YEpe3 BCIO
Anrmuio ot Mandectepa 10 Jlonmona. Ilozxe CredeHCOH CTpOWIT KEle3HBIC
noporu B benbrun u B Mcnannu. B 1832 roay Oblna mynieHa nepsasi xKejne3Has
nopora Bo @paniuu, HeMHOro no3xe — B I'epmanuu u CIIA. JIokoMOTUBBI 1Jis
ATUX JOPOT U3rOTOBISUIUCH Ha 3aBojie CtepeHcoHa B AHTIIIUMU.

[losiBIIeHNE CTAaHKOB, MAPOBBIX MAIIIMH, TAPOBO30B U MAPOX0JI0B KOPEHHBIM
o0pa3oM M3MEHWIO Ku3Hb Jrojel. [losenenune (padpuk, BBITYCKAIOIMIKUX OTPOMHOE
KOJIMYECTBO JACHIEBBIX TKaHEW, pa3opwio pemecieHHukoB. B 1811 romy B
HoTTuHreMe BCIBIXHYJIO BOCCTAaHHE PEMECIICHHMKOB, KOTOPBIE JIOMAJIX MAallWHbI
Ha (aldpukax — HMX Ha3blBAIM «IyJauTamu». Boccranwe ObUIO TOMABIICHO.
PazopenHbie peMecIeHHUKH ObUIM BBIHYXKJEHBI ye€3)KaTh B AMEpPUKY WJIH UATH
pabortath Ha pabpuku. Hacenenue crekanoch k hadpukam, u GpabpuyHbIe MOCETKU
BCKOpE MPEBpalaInuch B OrpoMHbIe ropojl. Yke B 1844 rony B Jlongone Ob110 2,5
MiH. xutenen. K 1840-M rogam AHIms npeBpaTuiach B «MacTEPCKYIO0 MHPa», Ha
ee JIOJNI0 MPUXOIWIIOCH 0oJiee TIOJOBMHBI  MPOM3BOACTBA METalla M
XJIOMYaTOOyMaKHBIX TKaHEW, OCHOBHAs 4aCTh MMPOU3BOJCTBA MAIIUH.

B 1870-x romax B pa3BUTMM MHUPOBOM DKOHOMHUKHM  HACTYHHII
3HAMEHATEJIbHbIN MepesioM, KOTOPbIN ObUT CBSI3aH C KOJIOCCAJIbHBIM PaCIIuPEHUEM
MHUPOBOTO pbIHKA. B mpenpiaymumii neproj MacitabHOE CTPOUTENBCTBO JKEIE3HBIX
JOpOr  TpUBEIO K BKIYEHHIO B  MHUPOBYIO  TOPrOBIIO  OOLIMPHBIX
KOHTUHEHTAJbHBIX O00JIaCTel; MOSBJIEHHWE MapOXO0JI0B HAMHOIO YJEHIEBUIIO
MEepPEeBO3KHU MO MOpr0. Ha pbIHKKM OTpOMHBIM MOTOKOM XJIbIHYJIAa aMEpHKaHCKas U
pycckasl MIIEHWIIAa — LEHbl Ha MUIEHUIy YNalyd B IOJTOpa, B JBa pa3a. IJTU
COOBITHSI TPAJAWIIMOHHO HAa3bIBAIOT «MUPOBBIM arpapHbiM Kpuzucom». OHH
IPUBEIM K Pa30pPEHUI0 MHOIMX NOMEIIMKOB B EBpome — HO BMecTe ¢ TeM
oOecrieymiM JIeEBbIM  XJIEOOM MIWUIMOHBI pabouux. C 3TOro BpeMeHH
HaMEeTUJIach MPOMBIIUICHHAs crenranu3anus EBpombl: MHOTHE eBpoIeicKue
rocyiapcTBa Temnepb UM 32 CYET OOMEHa CBOUX IPOMBIIUICHHBIX TOBAPOB Ha
npooBoJibcTBUE. PocT HaceneHus: Oobllie HE CACPKUBAIICA Pa3MEpPOM MaXOTHBIX
3emenb. Ha cMeHy mnpexHuM 3aKkoHaM HWCTOPUM TPULUIM 3aKOHBI HOBOTO
UHyCTPUAIBLHOTO OOIIECTBA.

[IpoMblIlTIEHHAsT PEBOJIIOLMS Aana B PYKH €BPOIEUIIEB HOBOE OPYKHE —
BUHTOBKH U CTJIbHBIE MyMIKUA. UyryH OBUT CIMIIKOM XPYTOK, U YyTYHHBIE MYIIKH
YacTO Pa3phIBAIIMCHh MPHU BBICTPENE; CTajJbHbIE MYIIKH MO3BOJSIN HMCHOJb30BAThH
3HAUMTEIHHO OoJee MOMIHBIN 3apsia. B 1850-x rogax anrnumiickuii n3ooperareins u
npeanpuaumMarens ['eapu beccemep n3obpen 6eccemepoBckuii KOHBEpTEP, a B 60-
X rojxax (paHIly3CKUHA WHXXEeHep OMuib MapTeH co37al MapTEHOBCKYIO IE€Ub.
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[Tocne 3TOrO OBLIO HaJAXXEHO MPOMBILIUIEHHOE MPOU3BOACTBO cTanu. B Poccun
NepBbI€ CTaJbHBbIC MYIIKH OBUIM HM3TOTOBJICHBI Ha 3J1aTOYCTOBCKOM 3aBOJIE TOJ
pykoBoactBoM IL.M. OOyxoBa, 3aTeM ObUIO OpPraHM30BaHO IIPOU3BOJCTBO Ha
3aBosie OOyxoBa B IlerepOypre. HaubGonpmmx ycnexoB B MPOU3BOICTBE
apTWJICPUICKUX OPYAMM JOCTUT HEMEUKHUI poMblluieHHUK Anbdpen Kpymnm — B
60-x romax Kpynn Hajmaaui MaccoBOe MPOU3BOJCTBO KAa3HO3APSIHBIX HAPE3HBIX
opyauii. BuntoBku [peiize u nymku Kpynma oGecrieunsin nmobenbr [Ipyccun B
BOMHAX ¢ ABCTpuer U PpaHIUeEn.

N300peTeHne TKalKOro CTaHKa, MapOBOM MAIIWHBI, MapoBO3a, Mapoxoja,
BUHTOBKM UM  CKOPOCTPEIBHOW CTajlbHblE MYIIKK — BCE€ JTO ObuIK
(dbyHIaMeHTaIbHbIE OTKPBITHSI, KOTOPHIE BbI3BAJIHN MOSIBICHNE HOBOTO KYJIbTYPHOTO
Kpyra — TOTO OOIIECTBa, KOTOPOE HA3bIBAIOT MPOMBIIIJICHHONW IIMBHIM3ALUECH.
BonHa HOBOM KynbTypbl HCXOAWIa W3 AHIIIMU; OHa OBICTPO OXBarWia
€BpOIIEUCKUE rocyaapcTsa — mnpexnae Bcero @panunro u I'epmanuro. B Eporie
Hayvajach ObICTpas MOJAEpPHU3ALUsA M0 aHrIuiickomy oOpa3iy. Ha mepBoil craguu
OHa BKJIKOYAJIa 3aMMCTBOBAHUE TEXHUKH — CTAHKOB, IAPOBBIX MAIIVH, KEJIE3HBIX
nopor. Bropas craaus BKJIOYala MoJMTUYECKUe npeoOpa3zoBanus — B 1848 roay
EBpony oxBaTuiia BOJIHA PEBOJIIOLIAN, 3HAMEHEM KOTODPBIX SIBJIUIOCH CBEPIXKEHUE
MOHApXM M mapiaMeHTcKkue pedopMbl 1O aHriauiickomy oOpasny. Poccus
MONBITANACh TPOTUBUTHCA 3TOM MOJEPHHU3AllMM — Hadallachb BOWHA ¢ AHIJIMEH U
®panHiuend, 1 BUHTOBKM 3acTaBwik Poccuio BCTynuTh Ha nyTh pedopm. B 60-x
rofax KyJbTypHAasl SKCIAHCHs ITPOMBIIIICHHON [IUBUJIN3AMNA CMEHNIIACh BOCHHON
DKCMAHCHEH — (PYHIaMEHTaJbHOE OTKPBITUE BCErJa IMOPOXKIAET BOJIHY
3aBoeBaHui. Hauanack 3moxa KOJIOHMAIbHBIX BOWH; B KOHEYHOM CYETE, BECh MUP
OKa3ajcCsi TMOJEJIEHHBIM MEXAY NPOMBIIUICHHBIMHA JAE€pKaBaMH. AHIINS,
BOCIIOJIb30BABIINCh CBOMM IIEPBEHCTBOM, CO3/1ajla OTPOMHYIO KOJOHHAJIBHYIO
MMIIEpHUIO ¢ HaceleHueM B 390 MITH. YeJoBeK.

KoHTpOJIbHBIE BOIIPOCHI:

1. Ha3oBuTe OCHOBHBIE 3Tanbl CTAHOBJIEHHUS MPOU3BOJCTBA MAIlUH
MalnuHamu?

2. Kakyio ponp B pa3BUTUM MAaIIMHOCTPOMUTEIHLHOTO IPOU3BOJICTBA
ChIrpaja napoBas MalnHa?

3. Kakwue Bblgaromuecs TEXHHUYECKHME U TEXHOJOTUYECKHE H300pEeTEeHHS
MPOU3OIILIN B IEPUO]] TPOMBIIIEHHON PEBOJTIOLNN?

4. HazoBure Bbiaromuxcs nHxenepoB u nzooperareneit XVIII-XI1X Ba.

5. Kakue HOBble Hay4HbI€ HANpPABICHUS CTaJd Pa3BUBATHCS B TEPUOJ]
ITPOMBIIIEHHOW PEBOJIIOLUN?

6. HaszoBuTe BBIIAOMIMXCA JACATENCH OTCUECTBEHHOW U 3apyOeHOM
Hayku XVIII-XI1X Bs.
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IIpakTHyeckoe (ceMuHapckoe) 3ansaTue Ne 9
Hayka u TexHuka B nepuo/ npoMmbiiieHHo# peosrounu XVIII-XIX BB.

HCHB H 3aa49U IMPAKTHYCCKOTO 3aHATHA — paCCMOTPETh OCHOBHBIC HAYYHBIC
OTKPBITHA IICPHOJAA HpOMLIHIJIGHHOfI PCBOJOOMK B HUX B3daHUMOCBA3H C
TCXHUYCCKHUMH N TCXHOJIOTHYCCKUMN I/I306peT€HI/I}IMI/I.

[11aH NpakTUYECKOTO 3aHATHSA:

1. KoHTpoJib MOATOTOBIEHHOCTH CTYJIEHTOB K 3aHATHIO
2. U3noxxeHue TEOPETHUUECKOTO MaTepuasa

3. OTBeTHI CTYIEHTOB HA BOMIPOCHI MIPernojaBaTes

4. TlonBeneHue UTOTOB 3aHSATHUS

MeTtoauyeckue yKasaHus

N3o6perarenu MaiiuH, MPOU3BEANIMX MPOMBIIIIEHHYIO PEBOJIIOIUIO, HE
ObLTM yYEeHBIMH, OHU OBUIM MacTepa-camMoydku. HexoTopeie U3 HHUX ObUIH
HerpamoTHbel. K mpumepy, CredeHcon nHayuwics uutath B 18 ner. B mepuon
MPOMBIIJIECHHOTO NIEPEBOPOTA HAyKa U TEXHUKA PAa3BUBAIKMCH HE3ABUCUMO JPYT OT
apyra. B ocoOe€HHOCTM 3TO Kacaloch MaTeMaTHKU. B 3TO Bpems MOsSBHICA
BEKTOPHBIM aHanu3, Pppaniry3ckuit matematuk O. Kommu co3gan teoputo GyHKIun
KOMIUJIEKCHOT'O TIEPEMEHHOT0, a aHrnmyanuH Y. ['amunbsToH 1 Hemer ['. ['pacman
co3/laii BEeKTOpHY0 anredpy. B paborax Jlamnaca, Jlexxanapa u Ilyaccona Oblna
pa3paboTaHa Teopusi BeposATHOCTeM. OCHOBHBIE JOCTHXKEHUS (DU3UKU ObUIN
CBSI3aHBI C MCCIIEJOBAaHUEM 3JleKTpuuecTBa U MarHetuzma. Ha pybexe XVIII-XX
BEKOB WTaNbsHCKUM (Pu3uk BonbTa co3gan rajgpbBaHUYECKyr0 OaTapero; Takoro
pona Oatapeu J0Jroe BpeMmsi ObUTM €TMHCTBEHHBIM HCTOYHUKOM DJIECKTPUYECKOTO
TOKa M HEOOXOIUMBIM 3JIEMEHTOM BcexX ombIToB. B 1820 romy narckmii ¢pusuk I
Opcren OOHApYXKHUJ, YTO OJJIEKTPUUECKHM TOK BO3JEHCTBYET HAa MAarHUTHYIO
cTpenky. 3arem ¢paHiy3 A. AMIep YCTaHOBWUJ, YTO BOKpPYT IPOBOJHUKA
MOSIBJIIETCSI MArHUTHOE TI0JIE, & MEXKY ABYMSI IPOBOJHUKAMU BO3HUKAIOT CHUJIbI
NpUTSKEHHsT Wik oTtalikuBanus. B 1831 roxy Maiikn ®apaneil OTKpbUI SBICHUE
anekTpoMarHuTHOM uHAyKuu. B 1833 roxgy pabotaBmmii B Poccun Hemenkwii
yueHblid Omuinid JleH1y co3aan oOlyto TEOpUIO 3JIEKTPOMArHuTHOM UHAYKIMU. B
1841 rony JIxxoynb uccinenoBai 3PQPeKT BbIACICHUS TEIUIOTHI MPU MPOXO0XKICHUU
AIEKTpUYECKOro Toka. B 1865 roay Beigaromuiics aHrIuiCKuil yueHbid J[xeimce
MakcBeut co3fan TEOpHIO JIEKTPOMArHUTHOTO MOJISI.

Teopus »sieKTpoMarHeTu3Ma cTaja MepBOMl 00J1acTbio, TI/I€ HAy4YHbIE
pa3pabOTKU CTalli HEMOCPEJCTBEHHO BHEPSThCS B TexHUKY. B 1832 roxy
pycckuit moananubiii 6apos I[1.B. uniuHT npoaeMoHCTpUpOBall IEPBBIN 00paselr
anekTpudeckoro tenerpadga. B 1837 romy amepuxanenr C. Mopse co3nman
YCOBEPIIICHCTBOBAHHBIA Tenerpad, B KOTOPOM TMepeaaBaeMble  COOOIIEHUS
OTMEUYaJUCh Ha OyMa)KHOW JICHTE C IMOMOIIBIO CIeNHaTbHON a30yku. OmHaKo
noTpeboBaIoCh MIECTh JIET, MPEXIE YEM aMEPUKAHCKOE MPABUTEIHCTBO OLEHHIIO
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3TO U300pETEeHNE U BBIIEIHIIO JCHBIM HA TIOCTPOUKY MEPBOMl TesnerpadHoi TUHUH
Mexay Bammarronom u bantumopowm. [locie atoro Tenerpad cran CTpeMHUTENBHO
paszBuBatbed, B 1850 roay Tenerpadubiit kabenb coenunui Jlonaon u Ilapuxk, a B
1858 roay ObLT pOJIOKEH Kabelb yepe3 ATIaHTHUYECKUN OKeaH.

B konne XVIII Beka poauiack HOBasg Hayka — XuUMHUs. [Ipexnae alixuMuku
CUMTAIM, YTO BCE BEUIECTBA COCTOST U3 YETBIPEX JIEMEHTOB OTHS, BO3/1yXa, BOJbI
u 3emum. B 1789 rony Antyan JlaBya3be SKCIEPUMEHTAIBHO JOKa3all 3aKOH
coxpaHeHusi BewiecTBa. 3areM JkoH JlabTOH NPENsIOKUI aTOMHCTHYECKYIO
TEOPHUIO CTPOEHUS BEIIECTBA; OH YTBEPXKAAJ, YTO aTOMBbI Pa3IUYHBIX BELIECTB
00MamaloT pa3IMYHBIM BECOM, M YTO XHUMHUYECKHE COCIMHEHHUS O0O0pa3zyloTcs
COUETAaHMEM aTOMOB B ONPEJEIEHHBIX YHUCIEHHBIX cooTHomeHHusX. B 1809 romy
OBLIT OTKPBIT 3aKOH KPATHBIX 00BEMOB MPHU XMMHYECKOM B3aMMOJICHCTBUH Ta30B.
[To3nHee ABOrajpo BBIJIBUHYJI THIIOTE3Y, YTO B ONPEJEICHHOM 00BbeMe (CKaXKeM,
KyOoMeTpe) J000ro rasa COAEPKUTCS OJWHAKOBOE KOJIMYECTBO MOJIEKYJI; 3Ta
rurnore3a ObllIa PKCIEPUMEHTANIBHO MoATBepxkAcHa B 40-x romax (QpaHIly3cKUM
xumukom . Kepapom. B 1852 roay anrnmiickuii xumuk O. OprHKIECH BBEI
MOHSATHE BAJIEHTHOCTH, TO €CTh YHCIOBOIO BBIPAXXEHUS CBONCTB aTOMOB
pPa3IMYHBIX AJIEMEHTOB BCTyNaTh B XMMHYECKHUE COCIMHEHUS APYr ¢ Apyrom. B
1869 roay J.1. MenaeneeB co3aain NEPUOAUIECKYIO CUCTEMY JIEMEHTOB.

XUMHUYECKasi NPOMBIIUIEHHOCT B nepBod mnojoBuHe XIX  Beka
MPOM3BOJMIIa B OCHOBHOM CEpPHYIO KHUCIOTYy, coay u xyuop. B 1785 rogy Knon
beprosne mnpemnoxun oTOenuMBaTh TKaHM XJIOpHOW u3BecThio. B 1842 rony
pycckuii xuMHK Hwukomalh 3WHUH CHHTE3UMPOBAN IEPBBIM HCKYCCTBEHHBIN
Kpacutenb, anuiauH. B 50-x rogax Hemeukuit xumuk A. ['opman u ero yuenuk V.
[lepkuH MOTyYUIIU JIBa APYTUX aHUIIMHOBBIX KPACUTENSI — PO3aHEIUH U MOBEHH. B
pe3ynbrare 3THX padoT CTalo BO3MOXKHBIM CO3/IaHHE AHWJIMHOKPACOYHOMU
MIPOMBITIUICHHOCTH, TIOJTy4UBIIIeH ObICTpoe pazButue B ['epmanuu. Jpyroi BakHOM
OTPacibl0 XUMHUYECKOW TMPOMBIIIIEHHOCTH OBLIO TPOU3BOJICTBO B3PHIBYATHIX
BemecTB. B 1845 rony mBetinapen [len6eiin n300pen MUPOKCUIINH, a UTATbSIHEI
Cabpepo — nutporymiepud. B 1862 romy mBen Anbdpen HoOenb Hamamumn
MPOMBIIJICHHOE MPOWU3BOACTBO HUTPOIVIMIIEPUHA, a 3aTeM Mepemies K
MPOU3BOJICTBY IMHAMMUTA.

B 1840-x romax uemenkuii xumuk FOctyc JInObux oOOCHOBAN MPUHITUIIBI
MPUMEHEHHUSI MUHEPATBLHBIX YI0OpEHUN B celbCKOM X03siiicTBe. C 3TOro BpeMeHU
Hayajgoch MPOU3BOACTBO cymnepdochaTHhIX M KaluWeBBIX ynoOpeHui, I'epmanus
CTaJIa HUEHTPOM E€BPOIEMCKON XUMUUYECKOU ITPOMBIIILIEHHOCTH.

OnHuM Y3 JOCTHXKEHUN JKCIEPUMEHTAIbHONW XHMHUU OBLUIO CO3JaHUe
dbororpapuu. K 1839 romy [arepy ynamoch NOJy4uTh H300pakKeHUE Ha
MJJACTUHKAX, TMOKPBITBIX HOJUCTBIM CEpeOpOM TMOcie MPOSIBICHUS HUX TapaMu
pPTYTH; TaKUM 00pa3oM TOsBUJAChH aareppoTunus. dOpaHiry3ckoe MpaBUTEIHCTBO
OLIEHWJIO 3TO H300peTeHHe M Ha3Hauuiao Jlarepy MOXU3HEHHYIO NEHCHI0 B 6
THICSTY (PPAHKOB.

KoHTpoJIbHBIE BOIIPOCHL:
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1. Cdopmynupyiite ocHoBHble HayuHble pe3yiabTaThl XVIII-XIX BB.
o0jlacTh MaTEeMaTUKW, MEXaHWKU, (QU3UKW, THUIPABIUKH, DJICKTPOTEXHHKH,
METaJTypryuy, ONTUKH, XUMHH.

2. HazoBute BbIgaronmxcs aesatenaei Hayku u TeXHUKd XX B.

3. Kakue Bpigaromnyecs TeXHUYECKHE U300peTeHust OblIn caenanbl B XX
B.?

4, Kakywo ponab B pa3BUTUU MHPOBOM HAyKW W TEXHUKH CHIFPAIH
poccuiickue yueHble U nHxxeHepbl XIX B.?
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IIpakTnyeckoe (ceMunapckoe) 3ausaTue Ne 10
HayuyHble ¥ TexHHYeCKHe TocTHKReHUsI KOHIA XIX — Havyasa XX Beka

[lenp W 3amauu MPAKTUYECKOTO 3aHITHS — PACCMOTPETh OCHOBHEBIC
pe3yJbTaThl Pa3BUTHS HAYKH, TEXHUKH M TeXHOJOTUM Ha pyOexe XIX-XX BB. BO
B3aMMOCBSI3H C Pa3BUTHEM MAIIMHOCTPOUTEIHHBIX TIPOU3BOICTB.

[11aH NpakTUYECKOTO 3aHATHSA:

1. KoHTpoJib MOATOTOBIEHHOCTH CTYJIEHTOB K 3aHATHIO
2. U3noxxeHue TEOPETHUECKOTO MaTepuaia

3. OTBeTHI CTYIEHTOB HA BOMIPOCHI MIPernojaBaTes

4. TlonBeneHue UTOTOB 3aHSATHUS

MeTtoauyeckue yKasaHus

B xonme XIX cronmetuss Hactymwia ''Onoxa anekTpuuectra’. ''Jmoxa
ANIEKTpUUYeCTBa" Haudalach C U300pETeHHs] JUHAMOMAIIMHBI — TEHeparopa
MOCTOSIHHOTO TOKa, €ro co3jan Oenbruiickuii uHxkeHnep 3uHoBuii ['pamm B 1870
rony. BenenctBue npunnuna odparuMoctu mMammHa ['paMmma Moriia paboTath Kak
B KauyecTBE I'€HEpaTropa, TaKk U B KA4yeCTBE JBUraTels; OHA Morja ObITh JIETKO
nepejenaHa B reHeparop nepemeHHoro toka. B 1880-x romax pabGoraBmwuii B
Awmepuke Ha (upme «Bectunray3 snexTpuk» rorociaB Hukona Tecma cozman
NBYX(a3HbIN 3JIEKTPOABUTATENIb IEPEMEHHOr0 TOKa. OJHOBPEMEHHO pabOTaBIINI
B l'epmanum Ha ¢upme ADI pycckuid snexktporexHuk Muxaun [lonuBo-
JoOpoBosibekuit coznan 3¢p(GeKTUBHBIN Tpex(da3Hblil 3neKTpoABUraTenb. Tenepb
3aJja4a MCIOJIb30BaHUs 3JIEKTPOIHEPIUU yNupajiach B MpobieMy neperadu ToKa
Ha PACCTOSIHHE.

B 1891 roay cocrosuiock otkpeiTie BecemupHoii BeicTaBku Bo @pankdypre.
[lo 3aka3y opraHu3atopoB 5TOil BbIcTaBKH JlonmBo-J{00poBONBCKU coO37al
nepByto JIDII Bwicokoro HampspkeHuss u Tpanchopmartop k Heit. [locne atoi
BbIcTaBKH J[0mBO-/00pOBOIBLCKUI  CTall BEAYIIUM DJICKTPOTEXHHKOM TOTO
BpeMeHH, a pupma ADI cTana KpymHEHITUM TPOU3BOAUTENIEM IEKTPOTEXHUKH. C
ATOrO BpPEMEHM 3aBOAbl U (PAOPUKMU CTamu MEPEXOAUTh OT MAPOBBIX MAIIMH K
ANEKTPOJBUTATENSIM,  MOSBWIACH  KPYIHBIE  DJIEKTPOCTAHIMM U JIMHUU
AJIEKTpoNEpeaay.

Bonpmnm 10CTHKEHUEM AJIEKTPOTEXHUKUA OBLIO CO3AAHHME DIIEKTPUUYECKUX
JaMIl. 3a perieHue 3Toi 3a1auu B 1879 rogy B3sjics aMepuKaHCKUM n3o0peraresb
Tomac DaucoH. Ero coTpyaHUKM Mpojenany CBbIE 6 ThICAY OMBITOB, OMPOOYs
JUIS. HUTU HaKJIMBAHUS Pa3JIMuHble MaTepuaibl. JlydiuM MaTepranioM OKa3aauch
BOJIOKHa OamMOyKa, U TIepBbIC JAMIIOYKH DJIUCOHA ObUIH «0aMOYKOBBIMEY. JIuh
CIYCTs JBaALATh JIET MO NPEMJIOKEHHI0 PYCCKOro MH)XeHepa JloapIrnHa HUTH
HaKaJIMBaHUS CTAJIA U3TOTOBJIATH U3 BOJIb(Ppama.

OneKTpoCTaHIMKM TpeOOBaiM JABUTATENel OYeHb OOJIBIION MOIIHOCTH; 3Ta
npobsieMa OblIa perieHa co3ianueM mapoBbix TypOouH. B 1889 rony mBen I'ycTas
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JlaBans moNydms1 TIATEHT Ha TapoByl TypOuHy. OXHOBPEMEHHO aHTJIMYaHWUH
UYapnz [lapconc co3pan mHoroctynenuyaryio typouny. TypOuna Ilapconca crana
UCIIOJB30BaThCA HE TOJIBKO Ha DJJIEKTPOCTAaHLMSAX, HO M Kak JBUTaTellb
OBICTPOXOJIHBIX CYJIOB, KpeiicepoB U okeaHCKuX JiaiHepoB (¢ 1907 r.). [losiBunuch
TaK)K€ THIPODIEKTPOCTAHIIMM, HA KOTOPBIX MCIOJIB30BAIMCH THAPOTYPOUHBI,
cozmanHple B 30-x romax XIX Beka Qpaniy3ckum uHXKeHepoMm beHya
OypHepoHoM. Amepukadenr Ilenton B 1884 romy 3amaTeHTOBal CTPYWHYIO
TypOuHYy, pabOTaBIIyI0 TIOA OOJNBIIUM JaBiCHHEM. [HUAPOTYpOMHBI HMETU
BBICOKMI K.IL.A., nopsaka 80%, W mo3ToMy mojyyaeMass Ha TUJIPOCTAHIUAX
SHEprus ObLIa JEHICBOM.

OmHOBpEMEHHO ¢ paboTaMH MO CO3/IaHUI0 CBEPXMOITHBIX JIBUTATENICH IIIa
paboTa HaJl MaJdbIMU NEPEABUKHBIMU ABUTaTEIsIMU. [loHAYamy 3TO ObUIM ra3oBbIC
JIBUTaTeid, paboTaBIlIMe Ha CBETUJIBHOM Ta3e. Takue JBUratesid npeiHa3HavaaInuch
JUTSL MEJIKUX TIPEANPUATAN U PEMECIECHHBIX MacTepcKuX. ['a30BbIil 1BUTaTENH OBLI
JIBUTATEJIeM BHYTPEHHEro cropaHusi. Pabora gBuratenss TpH  BBICOKHX
TEeMIlepaTypax B MWIMHIAPE TpeOoBalla CUCTEMBbI OXJIAXKACHHUS U CMa3Kud. OTH
npoOiemMbl OBLTM  pelieHbl OCNbrUuUCKUM HMHXKEHEpoM OTheHOM JleHyapowm,
KOTOPBIN 1 co3aan B 1860 roay nepBblii ra30BbIil IBUTATENb.

OpaHako moJty4aeMblil U3 IPEBECHBIX OMMIIOK CBETHJIHHBIN a3 ObLI JOPOTUM
TOTUTMBOM, 00Jiee MEePCIEKTUBHBIMU ObUTH padOTHI HAJ ABUTaTeIeM, pabOTaBIIUMU
Ha OeH3uHe. BeH3MHOBBIM ABUTaTeNnb NOTPeOOBaNl CcoO37aHUs KapOroparopa,
YCTPOMCTBA JUIsl paclbUICHHs TOIUIMBAa B LuiauHApe. [lepBbiil paboTocmnocoOHbIN
OCH3MHOBBIM JBUraTeNnb ObUT co3gaH B 1883 romy HEMEUKHM HWHXKEHEPOM
Onmuycom Jlaiimnepom. DTOT ABUTATENb OTKPBUI 3py aBTOMOOWIEH; yxe B 1886
roay JlaiimMiep mocTaBWJI CBOM JIBUTATENb HA YETHIPEXKOJIECHBIM SKHUIAXK. JTa
MalliiHa Oblj1a TPOJIEMOHCTPUPOBAHA Ha BhICTaBKe B [lapuke, T1ie IUIICH3UIO HA €
MPOU3BOJACTBO Kynmuiu (panity3ckue ¢adbpukantel Pene Ilamap u OTheH
JleBaccop. Ilanap u JleBaccop MCIoib30BaIu TOJIbKO JBuratensb Jlalimiiepa. OHu
CO37aJIi CBOM AaBTOMOOWJIb, OCHACTHB €ro CHCTEMOW CIEIUICHUS, KOPOOKOM
nepeiad M Pe3WHOBBIMU IIMHAMHU. JTO ObUI MEpPBBIM HACTOSIIUN aBTOMOOWII,
KoTopbiii B 1894 romy BbIUTpan nepBbie aBTOMOOWIbHBIE TOHKU [lapmk-Pyan. B
1890 rony Haiimiiep co3aan koMmnanuto «/lalimiiep MOTOpeH», KOTOpasi IeCATh JET
CIyCTsI BBIITYCTHUJIA TIEPBBIA aBTOMOOUITE Mapku «Mepcenecy.

K. n. n. nBurarens [aiimnepa coctaBisin okosno 20%, k. M. 4. MapOBBIX
MamH He npeBocxoaun 13%. CoriacHo TEOpuM TEIUIOBBIX JIBUTATEIIEH,
pazpaboranHoi ¢paniry3ckuM puznkom KapHo, K. 1. 1. uacabHOTO JBUTATENs
Mor nocturath 80%. Mpaes waeanbHOro ABUTATeNsl BOJHOBAJA yMbl MHOTHX
nzo0perareneid. B nauane 90-x rofoB ee MomnbITajaCs BOIUIOTUTH B dKWU3Hb MOJIOIOM
HeMeukuil uwxenep Pynonsd Juzens. Unes luzens cocrosia B cxxaTUU BO3AyXa
B LWIWHApPE 10 nAaBieHust mopsaka 90 armocdep, mpu sTOM Temrmeparypa
nocturana 900 rpamycoB; 3aTeM B UWJIMHJIP BOPBICKUBAIOCH TOIUIMBO. B 3TOM
ciiydae IHUKJI pabOThl JBUTATENS MOJIy4Yaics OMU3KUM K HACATBHOMY «ITUKITY
Kapuo». [uzento He yaanoch MNOJHOCTBIO pEAM30BaTh CBOKO HUJCH0, HU3-3a
TEXHUYECKUX TPYTHOCTEH OH ObUI BBIHYXKJCH MOHU3UTH JaBJICHUE B IUIMHAPE J10
35 atmocdep. Tem He MeHee, nepBbIld nBuUratensd Juzens, nmosBummiics B 1895
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roJly, TPOU3BEJ CEHCAIUI0 — €ro K.IL.J. cocTaBisul 36% — BmBoe Ooblle, 4eM y
OCH3MHOBBIX ABUTaTelieid. MHorue GUpPMbI KYNHUIKA JUIIEH3UI0O HAa MPOU3BOACTBO
HOBBIX JIBUTATENEH.

JlBurarenb BHYTPEHHErO0 CrOpaHUsi HCIOJb30BaJCi HE TOJBKO B
aBToMoOmsix. B 1901 romy amepukaHnckue uHKeHepbl XapT u Ilapp cozmamu
nepBeiii Tpaktop. B 1912 rogy ¢upma «Xont» ocBousa BBIMYCK T'yCEHUYHBIX
TpakTopoB, U K 1920 roay Ha amepukaHckux (epmax padotano yxe 200 ToicsSu
TpakTOopoB. OTMETHM, YTO TyCeHUYHbI xon eme B 1837 r. m3o0pen pycckuit
MexaHuk bnuHOB. Tpaktop B3su1 Ha ce0sd HE TOJNBKO NOJIEBBIE PabOThI, €ro
JIBUTATE]Ib HCHOJB30BAJCA JJIsi TPUBEICHHS B JCHCTBHE CTalMOHAPHBIX
CEJIbCKOXO3SIICTBEHHBIX MAalluH (MOJOTHJIOK, 3JIEKTporeHeparopoB u ap.). C
CO3JaHHEM TPAKTOpa HayaJlaCh MacCOBAasi MEXaHU3AIUs CEIbCKOTO X035MCTBA.

[TosiBneHue nBUraresnss BHYyTPEHHETO CTOPaHUs ChIrpajio OOJBUIYIO POJIb U B
3apoxaeHnd apuanuu. [loHavamy nymanu, 4To JOCTATOYHO MOCTABUThH JBUTATEIb
Ha KpbUIATBIM anmapaTr — U OH MOJHUMETCS B Bo3ayX. B 1894 romy 3HaMeHUTHIN
uzooperarenp mysieMera X. MakcuM MOCTPOWII OTPOMHBIA CaMoOJIET C pa3MaxoM
KpbUIbeB B 32 MeTpa W BecoM 3,5 TOHHBI, OJHAKO 3Ta MallldHA pa3Oujach MpH
NEpPBOM TOMBITKE MOAHATHCS B BO3AyX. OKazanoch, YTO OCHOBHOM MpoOiIeMoOil
BO3/JYXOIUIaBaHUs SIBIIIETCSI yCTOMYMBOCTH IIOJIETAa. OJTa 3ajadya pelaioch
JIOJITUMH  SKCIIEPUMEHTaMU C MoJelsiMu U 1uianepamu. Eme B 1870-x ropax
¢dbpanny3 [leHo co3man HECKOIBLKO MalIEHbKUX MOJIeNied, MPUBOJAUMBIX B JCHCTBHE
PE3UHOBBIM MOTOPYHUKOM; PE3YJbTaTOM €r0 SKCIEPUMEHTOB ObLI BHIBOJ O BaXKHOM
ponu xBocToBOrO onepenust. B 1890-x rogax Hemer Otro JIunueHTans COBEpIINIT
OKOJIO 2 ThICSY TOJIETOB HAa CKOHCTPYMPOBAaHHOM UM IuiaHepe. OH ympasisii
IJIaHepoOM, OalaHCHPYsl CBOMM TEJIOM, U MOT HaXOJIUTbcA B Bo3ayxe 110 30 CeKyH/,
nponeras 3a 3T0 BpeMs 100 wmetrpoB. OmnbiTel JIMnWeHTaANsT 3aKOHYUIIKCH
Tparnuecku. PaboTy Haj co3maHueM IJIaHEPOB MPOIOJDKIIIA aMEePUKaHIIBI OpaThs
Pauit, Bnagenbipl BEITOCUNIETHONM MacTepckor B ropoxae enrtone. bpates Paut
BBEJIM BEPTUKAJIBHBIA PYJIb, IONEPEUHBIE PYJIU-3JIEPOHBI U UBMEPHIIHA MTOABEMHYIO
CHIIY KPBUIBEB C TIOMOIIBIO MPOAYBaHUS B M300pPETEHHON MMU a3pOIMHAMHYECKOM
TpyOe. [locTpoennsiit OpaTbsiMu PallT mianep ObUT XOPOIIO YIPABISIEMBIM U MOT
JIepKaThcsl B Bo3nyxe okosio MUHYTHL. B 1903 romy Opates PaiiT mocraBmiu Ha
TIaHep HeOOJBIION OEH3MHOBBIN JBUTATENb, KOTOPHIM OHW M3TOTOBWJIM CaMH, B
cBoeil mactepckoil. 14 nexabpsa 1903 roma BunsOyp Paiit coBepiimi nepBblii
MOTOPHBINA TIOJIET, MposieTeB 32 meTrpa; 17 naexadpsi AaIbHOCTH MOJieTa JOCTHUTIIA
260 meTpoB. DTO OBLIM MEpPBBIC MOJIETHI B MHUpE, 10 OpaTheB PaliT eiie He oauH
a’poIiaH HE MOT MOJHATHCA B BO3AyX. [locTeneHHO yBelIWYuBasi MOUIHOCTb
MOTOpa, Opatbs PaiiT yunnuce netaTh Ha cBoeM asporuiane. B oktsa0pe 1905 rona
caMOJIET MpoJepkKajics B BO3Ayxe 38 MUHYT, IPOJIETEB MO Kpyry 39 KUIOMETPOB.
B 1907 romy Paittel mocetmiin @paHiuio, rAe OOIMIECTBEHHOCTh C OOJBIINM
MHTEPECOM OTHOCHWJIACh K IOJIETaM MEPBBIX aBUATOPOB. 3aKa3bl Ha a’pOILIAHbI
MOCHITANACH €O  BCeX  crTopoH, B  Hbio-lopke 6Gbuta  OCHOBaHA
caMOJIETOCTpouTeNbHAs komnaHus «Paiit» ¢ kanutanom 1 mMiH. gomtapos. B 1909
rony Jlyu bnepuo cosepmun nepener uepe3 Jla-Manm. B 3tom ke romy AHpu
dapMaH Cco3Jall MEPBYI0 MACCOBYK) MOJIENb a3pOIUIaHa, 3HAMEHUTHIN «DapmaH-
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3». DTOT caMmoieT cTal OCHOBHOM y4eOHOW MaIIMHOW TOrO BPEMEHU U IMEPBHIM
a’pOIUIAaHOM, KOTOPBIN CTall BBITYCKATbCS CEPUIHO.

B xonne XIX Beka mponomkanack paboTa Hajl CO3/1aHHEM HOBBIX CPE/ICTB
CBSI3M — Ha CMeHY Telierpady npuiuiy TejaedoH U paauocBsi3b. [lepBbie onbIThH 1O
nepeaye peyr Ha pacCTOsTHUE MPOBOJMINCH aHIIIMICKUM n3o0peTratenem Pelicom
B 60-x rogax. B 70-x rogax 3TUMH OnbITaMH 3auHTEpecoBalics Anekcanaep bemt —
HIOTIAHACI, SMUTPUPOBABIINN B AMEpUKY M MPENOJaBaBIIMi CHavala B IIKOJE
JUISl TIIYXOHEMBIX JeTel, a moToM B bocTonckoM yHuBepcutere. B 1876 rony bemnn
B3sUT MATCHT Ha TeleoH W B TOM ke romxy mpoxaan Oonee 800 sk3emruisipoB. B
cienytomem rtoxy JeiBuz 103 wm3o0pen mukpodoH, a DAWCOH TPUMEHUIT
TpaHcopmaTop A nepenadn 3ByKa Ha Oomnpiine pacctosnud. B 1877 roay Obiia
NOCTpOEHA IepBasi TenedoHHas cTaHuus, bemn co3nan gupMmy mo npou3BOJACTBY
tenedoHos, u yepe3 10 net B CLLIA Obuto yxke 100 Thicsu TenepOoHHBIX annapaTos.

[Ipu pabGote Hax TenedoHOM y DIMCOHA BO3HMKIA MBICITH 3alucaTh
Kojebanuss MUKpooHHON MemOpanbl. OH cHaOAMII MEMOpaHy HIJION, KOTOpas
3amuchiBajia KoJIeOaHWS Ha IWIMHIApE, MOKPHITOM ¢osibroil. Tak mOsSBUIICS
donorpad. B 1887 roay amepukanerny Dmuib bepiuHep 3aMeHMI IMIIMHID
KpYTJIOM TUJIACTUHKOM W co3nain rpamMModoH. Bckope MOsSBUIOCH MHOMXECTBO
¢bupM, 3aHUMABIIUXCS 3BYKO3AMUCHIO HA TPAMILIACTUHKH.

HoBblii 1mar B pa3BuTUM CBsi3W  ObUT  CACNaH C  HU300pETECHUEM
paguoTtenerpada. HayduHoit ocHOBOM paavocBsizu ObUla co3maHHas MakcBesuioMm
TEOPUS IIEKTPOMArHuTHHIX BOJH. B 1886 rony I'enpux I'epn skCcniepuMeHTAIBHO
NOATBEPJNI CYLUIECTBOBAHHUE 3TUX BOJIH C IMOMOIIBI0 NpHOOpa, HA3BIBAEMOIO
BuOpatopom. B 1891 romy @panuysckuii ¢uszuk bpanmu oOHapyxui, 4To
METAJJTMYECKUE OIMWIKK, TIOMENIEHHbIE B CTEKJISHHYIO TpPYOKy, MEHSIOT
COMPOTHUBJICHUE MO/ ACHCTBUEM 3JIEKTPOMArHUTHBIX BOJIH. DTOT MPUOOP MOITYUUIT
Ha3BaHue korepepa. B 1894 rony anrnuiickuit ¢pusuk JIo K UCHOIB30Ball KOTEpep,
4YTOOBI PETUCTPUPOBATH IMPOXOXKACHHE BOJH, a B CIEAYIOIMIEM TOAYy PYCCKUU
uHxeHep Anekcanap [lomoB mpuaenan Kk Korepepy aHTEHHY M TPHCIOCOOMIT €ro
JUTSl TIpUHSITUSL CUTHAJIOB, UCITyCKaeMbIx BuOpatopom ['epria. B mapte 1896 rona
[TonoB mpomeMOHCTpUpPOBANI CBOM ammapaTr Ha 3acemanuu Poccuiickoro (usuko-
XUMHUYECKOTO OOIIecCTBA U MPOM3BEN Tepenady CUTHAJIOB Ha paccrtosiHue 250
mMeTpoB. OgHoBpeMeHHO ¢ [lomoBbIM cBOIO paauoTenerpadHyo YCTaHOBKY CO3/1all
MOJIOJION HuTajbsHel ['yabenbM0 MapKOHH; OH MEPBBIM CyMEII 3alIaTE€HTOBATH 3TO
U300peTeHNte; a B CIASAYIOIIEM IOy OpraHu30Ball aKIIMOHEPHOE 00ILIECTBO /ISl €r0
ucnosib3oBanuda. B 1900 romy MapkoHM H OCYHIECTBUJ PaaUOCBA3b YEpPE3
Atnantuueckuil okeaH. B oktsa6pe 1907 roma dupma MapkoHU OTKphUIAa st
HIMPOKON MyOJMKH MEPBYIO paaroTenerpadHyro CTaHIIHIO.

B konume XIX B. BIIEpBbIE CO3[AIOTCS BEIIECTBA, MMEHYEMBIC TEIEPh
miactmaccamu. B 1873 1. JIxk. Xaiierrom (CILIA) Op11 3amaTeHTOBaH EITYIOU]T —
MepBO€ M3 TaKUX BEMIECTB, Bomienmiee B mupokuit obmuxoxa. Ilepen Ilepsoit
MHUPOBOUM BOMHOM OBLIM M300pETEHBI OAKEIUT W JAPYTHE TUIACTMACCHI, HOCSIIHE
obmiee Ha3BaHue (QenoriactoB. [Ipou3BOICTBO HCKYCCTBEHHOTO BOJIOKHA
Ha4yaJloch mocie Toro, kak B 1884 r. dpanmysckmit umxenep [. Illapmoné
pazpaboTaml  METOJ TOJy4YeHWs HUTPOIIENKA; BIIOCIEACTBUM HAYyYHUIIUCH



40

MPOU3BOJIUTh UCKYCCTBEHHBIN IENK U3 BUCKO3bI. B 1899 r. pycckuii yuensiii . JI.
KOoH1aK0B MON0KUIT HAYaJI0 MOJYYEHUI0 CHHTETUYECKOTO KayvyyKa.

[Tocnennue necartunetuss XIX B. ObUIM BpeMEHEM TEXHHUUECKUX CIIBUTOB U B
cTtpouteabHoM jene. CTpPOUTENBCTBO BBICOTHBIX 3AaHUM  («HEOOCKPEOOBY),
Hadyasioch B Yumkaro B 80-x rr. XIX Beka. IlepBbIM 371aHHEM HOBOTO THIIA
cunTaercsa 10-3Ta)KHbI JIOM YHMKAarcKOl CTPaxOBOW KOMIIAHWM, MOCTPOEHHBIN B
1883 r. apxurekTtopoM Y. [[EHHH, KOTOPBIM MPUMEHHUII CTaJbHBIE MEPEKPBITHS.
VYcuneHne CTeH CTaJbHBIM KapKacoM, Ha KOTOPbIA Hayald ONupaTh OaliKu
MEXIY3TaXHBIX MNEPEKPBITHI, MO3BOJWIO YBEJIWYUTh BBICOTY 3[JaHUN BJBOE.
CaMbIM BBICOKMM 3JaHHEM TE€X BpPEMEH ObUl HbIO-HOPKCKUN 58-3TaHBIN
HeOOCKped BHICOTOIO B 228 MeTpoB, mocTpoeHHblil B 1913 roxy. Ho Beicouaiimmm
coopyxeHueM Obina Diidernena OamrHsa. Bo3aBurayras QppaHIly3cCKUM WHKEHEPOM
['toctaBom Diigenem Ha MapcoBom mnose B Ilapmxe B cBsa3u ¢ BcemupHoit
BbIcTaBKOM 1889 roxa, sta axxypHas cranpHas OamHsg umesna 300 METpOB BHICOTHI.

Hapsany ¢ MeTauIM4ecKUMH KOHCTPYKLIMSIMU IIMPOKOE MPHUMEHEHHE
HOJIyYMJIH B 3TO BpEeMsI KOHCTPYKLIMU U3 Kene300eToHa. YenoBeKoM, OTKPBIBIIUM
Kene300eToH, cuutaeTcs ¢paHiry3ckuii cagoBHUK YKozed Monbe. Eme B 1849
roJly OH M3rOTOBMJ KaJKW JUIS IUIOJOBBIX JIEPEBBEB C KAPKACOM M3 JKEJIE3HOM
npoBosiokHu. [Ipogomkast cBon ombIThl, OH B 60-X roAy 3amaTEHTOBaJl HECKOJIBKO
CI0cO00B HM3rOTOBJEHMSI TPYO, pe3epByapoB U IUIUT U3 OETOHA C >KEJNEe3HOU
apmatypoii. Hanbomnee BakHBIM ObLJT €ro MaTEHT Ha KeJIe300€TOHHBIE CBOIYATHIC
nepekpoitus (1877 r.).

Kowen XIX Bexka Obul BpeMeHeM OypHOro pocTa  MHUPOBOM
xene3HonopoxkHou cetu. C 1875 mo 1917 rox mpoTsSKEHHOCTD JKEIE3HBIX TOPOT
BbIpoCia B 4 pa3za u gocturia 1,2 MIH. KWIOMETPOB. 3HAMEHUTBIMU CTPOMKAMU
TOTO BpeMeHHU Obliu maructpanu bepnun-barman m Benukuit Cubupckuil myTh.
[Tpotspxennocts Cubupckoro mytu k 1916 r. coctaBumna 7,4 ThICSY KUJIOMETPOB.
Ha HOBBIX Xe€JEe3HBIX AOpOrax YKIAIbIBAIM CTaJbHBIE PEJIbCbl U BO3BOIUIMCH
CTalbHble MOCThI. Haudano «3pe CTalbHBIX MOCTOB», KaK BBIPQXaINCh
COBPEMEHHHUKH, TOJIOKWIM apO4Hbld MOCT uHxeHepa JIx. Uaca depe3 peky
Muccucunu (1874) u Bucsunii bpyknunckuii Mmoct apxurektopa Péonunra B Hpro-
Hopke (1883). IleHTpanbHblii mposieT BpyKIHHCKOro MOCTa MMeN B JUTHHY OKOJIO
nosykusiomerpa. Ha HOBBIX jmoporax paboTaiy MOIIHBIE MapOBO3bI ¢ MAPOBBIMU
MalllUHAMH CHUCTEMbl KOMIIayHJ] ¢ MHOTOKPATHBIM pAaCIIUPEHUEM U BBICOKUM
neperpeBom mapa. B 90-x rogmax B CIIA u I'epManuy noOsSIBUIMCH TIE€pPBbBIE
AJIEKTPOBO3bI U ANEKTPUPHUIIUPOBAHHBIE KEIEIHBIE TOPOTH.

CTpOoUTENbCTBO KENE3HBIX JOPOT MOTPEOOBATIO0 MHOTOKPATHOTO YBEIUYEHUS
npousBoacTBa ctaiu. B 1870-1900 rogax BeImIaBka ctaiau Bo3pocia B 17 pas. B
1878 rony anrnuiickum uHxeHepom C. J[x. Tomacom ObUT BBEIEH TOMACOBCKHI
crioco0 mepejena yyryHa Ha CTajib, YTO MO3BOJUIIO MCIOJIb30BaTh (POCPOPUCTHIC
KenesHnble pyasl  JloTapuHruM W o0Oecmeuusa  PYdod  METaUTyprHYECKYIO
npoMbiieHHOCTh ['epmanuu. B 1892 rogy ¢panmysckuit xumuk A. Myaccan
co3/1aj]1 AYTOBYIO 3JIeKTpUuecKyto neub. B 1888 romy amepukanckuii unxxenep 4.
M. Xomn paszpaboTan AIEKTPOJUTHYECKUN CIOCOO MPOU3BOJICTBA AFOMUHUS,
OTKPBIB JOPOTY IIMPOKOMY MCIOJIb30BAHUIO ATFOMUHHUS B IPOMBILIJIEHHOCTH.
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HoBble TeXHHYECKHE BO3MOKHOCTM NPHUBEIM K COBEPIICHCTBOBAHHIO
BOeHHON TexHukH. B 1887 romy amepukanen Xaiipem Makcum co3nan HEpBbId
nyieMer co ckopoctpenbHocThio 400 BeicTpennoB B MuHYTY. [losBunucek
CKOPOCTpEJIbHBIE TPEXAIOMMOBBIE OpYAUS U TSDKENbIe 12-T10MMOBBIE IMYIIKH CO
cHapsaamu BecoM 200-300 kr.

OcobenHo BIICYATIIAFOIIUMH ObLIH MIEPEMEHBI B BOCHHOM
kopabiectpoenun. B Kpsimckoit BoitHe (1853-1856 r1r.) emie ydacTBOBaIH
JICpEBSIHHBIE TTAPYCHBIE TUTAHThI C COTHSIMHU ITYIIEK Ha Tpex OaTapelHbIX mamybax,
BEC CaMbIX TSDKENIBIX CHapsiaoB cocTaBisul B To Bpems 30 kr. B 1860 rogy B
Aurnuu OblT CIyIIEH Ha BOAY IEPBBIM Kele3Hblil OpoHeHOocen «Bappuop», u
BCKOpE BCE€ JEpEBSHHBIE KOpaOiuM MouuIM Ha ciioM. Hadamach roHka MOpPCKHX
BOOpY>kKeHui. AHrus 1 OpaHiys COPEeBHOBAINCH B CO3/IaHUU BCE 0OJIe€e MOIIHBIX
OpOHEHOCIIEB, MO3/IHEEe K ATOW TroHke npucoeanHwinch ['epmanus u CIIA. B
1881 romy Obul mocTpoeH aHriuickuii  OpoHeHocen — «MHpiekcnOm»
BOZIOM3MENIEHUEM B 12 ThIC. TOHH; OH UMEJ JIUIb 4 OpyAus TJIAaBHOTO Kaauopa,
HO 3TO ObUIM MyHIKKA KanuOpa 16 10MMOB, pa3MelieHHbIE BO BpallarOIINXCS
OamHsx, JUIMHA CTBOJIA OblIa 8§ METpoB, a Bec cHapsiga — 700 kr. Uepes HekoTopoe
BpEMsl BCE BEAYIIME MOPCKHUE JIEPKaBbl CTAIU CTPOUTH OPOHEHOCIIBI 3TOTO THMA (B
OCHOBHOM C 12-nm1oiiMoBeIMH OpyausiMu). HOBBIN 3Tam rOHKU BOOPY>KEHUU OBLI
BbI3BaH TmosiBieHneM B 1906 romy anrimiickoro OpoHeHocua «/lpeaHoyT»;
«/lpenHoyt» wmmen BoAou3MelleHWE 18 ThIC. TOHH W JECATh |2-TIOMMOBBIX
opyauii. bnarogapsi mapoBoil TypOuHe OH pa3BuBaji ckopocTh B 21 y3en. Ilepen
Mol «JlpenHoyTay Bce MpekHHE OPOHEHOCIBI OKa3aluCh HEOOECTIOCOOHBIMU,
U MOPCKHE JIep>KaBbl CTalKd CTPOUT Kopadiu, nogodusie «pennoyty». B 1913
rojy nosiBuiMch OpoHeHocusl Thuna «Kyun Enuzaber» Bomousmelenuem 27 ThiC.
TOHH C JECATBIO 15-m10MMOBBIMM  OpyOusIMH. OJTa TOHKAa BOOPYXEHHU
€CTECTBEHHBIM 00pa30oM MpHBEIa K MUPOBOM BOMHE.

[IpyunHOW MHUPOBOM BOWHBI OBIJIO HECOOTBETCTBHE PEAIBHONW MOIIHU
€BpPONEUCKUX JepkKaB M pa3sMEpoB HX BIAJACHUW. AHIUIMS, BOCHOJb30BABIIHNCH
POJIBIO JIMJIEpa MPOMBIIIJIEHHOW PEBOJIIOLMH, CO34aJIa OTPOMHYIO KOJIOHHUAJIBHYIO
UMIIEPUIO U 3axBaTWia OOJIBIIYI0 YacTh PECYpCcOB, HEOOXOAUMBIX JPYTHUM
ctpaHaM. OgHako K koHIy XIX Beka JIMIepOM TEXHUYECKOTO M MPOMBIIUIEHHOTO
pasButus crama I'epmanusa. EcrectBeHHo, uyTo I'epmaHus crTpemuiach
MCITI0JIb30BaTh CBOE BOCHHOE U TEXHUYECKOE MPEBOCXO/ICTBO JIJIsl HOBOT'O Mepeesna
mupa. B 1914 rony madanace neppast MupoBas BoiHa. ['epMaHCKOe KOMaH/I0BaHUE
HaJieslach Pa3srPOMUTH CBOMX NPOTHMBHHUKOB 3a Mapy MECALEB, OJAHAKO B 3THUX
pacyeTax He OblUIa yYTeHa pOJib MOSIBUBILETOCS TOT/IAa HOBOI'O OPYKHUS — ITyJIeMeTa.
[Tynemer nan pemiaroiiee NPEeMMYIIECTBO OOOPOHSIONIEHCS CTOPOHE; TepPMaHCKOe
HACTyIIeHHe ObUIO OCTaHOBJICHO, W Hayajach JOJTas «OKOIMHas BoiHa». Tem
BpEMEHEM, aHIIMUCKUN (PIIOT OJOKUpPOBA TEPMAHCKHE TMOPTHI M TMpepBaj
MOCTaBKHU MPOJOBOJILCTBUS. B 1916 rony B I'epMannu Hayasics royioj U, KOTOPHIH,
B KOHEYHOM CUETE, MPUBEN K PA3I0KECHUIO ThIJIA, K PEBOJIIOLIUHA U K TOPAKEHUIO
['epmanum.

KOHTpOIBHBIE BOITPOCHI:
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1. Cdopmynupyiite OCHOBHBIE HaydyHO-TeXHUYECKHE HocTikeHuss XIX B.
B 00JIaCTH AIIEKTPUUECTBA U AIEKTPOTEXHUKH.

2. CdopmynupyiiTe OCHOBHBIE Hay4YHO-TeXHHUUYECKUEe AocTmkeHus XIX B.
B 00JIaCTH TpaHCHOPTA.

3.  CdopmynupyiiTe OCHOBHbIE Hay4YHO-TeXHHUUYECKUEe AocTmkeHus XIX B.
B 00JIaCTH TEXHOJOTUY MAITUHOCTPOEHUS U CTAHKOCTPOCHHUSI.

4. HazoBuTe BBIJAIOMUXCS 3apyOCKHBIX W OTCUECTBEHHBIX YUYCHBIX M
WHKXEHEPOB B 00JIACTH AJIEKTPOTEXHUKH, TPAHCIIOPTA, CTAHKOCTPOCHHUS.

5. Kakwue Bbmaromnyecss U300peTeHHUS B 00JaCTH MaIIMHOCTPOUTEIIBHBIX
POU3BOACTB ObUTH crenanbl B KoHIE XIX — Hagane XX B.?

6. Kakue m3o00pereHuss B 00J1acTU BOCHHOTO Jiejia MPOM3OILIN B KOHIIC
XIX — magaige XX B.?
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IIpakTH4yeckoe (cemuHapckoe) 3ansaTue Ne 11
HayuHble 1 TeXHMYeCKHe JOCTHKEHUS cepeinHbI U KoHIa XX B.

[lenr ¥ 3amayM MNPAKTUYECKOIO 3aHATHS — PACCMOTPETh BBIJAIOLIUECS
HamOoJiee UW3BECTHbIE HAay4dHbIE OTKPBITHS UM H300pereHus B  cdepe
MPOMBIIIUIEHHOT'O MTPOU3BOCTBA MAIIMH U MPUOOPOB.

[11aH NpakTUYECKOTO 3aHATHSA:

1. KoHTpoJib MOATOTOBIEHHOCTH CTYJIEHTOB K 3aHATHIO
2. U3noxxeHue TEOPETHUUECKOTO MaTepuasa

3. OTBeTHI CTYyICHTOB Ha BOMIPOCHI MPEMOIaBaATEIS

4. TlonBeneHue UTOTOB 3aHSATHUS

MeTtoauyeckue yKasaHus

CucremMaTu3supyeM OCHOBHBIE TOCTH>KEHMSI IAHHOTO MIEPUO/IA.

1. IlepeBopoT B eCTECTBO3HAHMM, OBICTPHIA POCT TEXHUKH U PeaM3alUs
HOBBIX M300PETEHUI U OTKPBITUH, IEPEXO K MACCOBOMY HEMPEPHIBHO-TIOTOYHOMY
MIPOU3BO/JICTBY, MIPOTPECCUPYIOIIAS] MUTUTAPU3AIUS SKOHOMHUKHY BEAYIIUX AEPKAB.

2. VHTeHcHMBHOE pa3BUTHE OJJIEKTPOIHEPTETUKH H  DJICKTPOTEXHUKH,
CTPOUTEIBCTBO 3JEKTPOCTAHLMN M Teperada 3JIEKTPOIHEPTMU Ha PacCTOSHUE,
paclIMpeHre TPUMEHEHUsS JJIEKTPONPHUBOJA HA TPAHCIOPTE M B CTALIMOHAPHBIX
MallliHaX.

3. CoBepiieHCTBOBaHHE TMApOBON MAIIMHBI U €€ BBITECHEHHE MapOBOU
TypOMHOM U 11.B.C., HAYAJIO CO3/IaHMS aBTOTPAKTOPHOM TEXHUKH Ha Oaze 1.B.C.

4. BroITecHeHUE BBIPAOOTKH Kejie3a MPOU3BOJICTBOM CTajM, pa3paboTka
KOHBEPTOPHBIX ~ CHOCOOOB  mepefena 4YyryHa B CTajldb, BO3HUKHOBEHHE
AIIEKTPOMETAJUTYPTUU U pa3paboTKa 3JIEKTPOJUTHUECKOro crocoda MoJydeHUs
QTIOMMHUST W JIPyTHUX [BETHBIX METauioB. PacmupeHue MNpou3BOJCTBA
BBICOKOKAQYECTBEHHOM U JISTUPOBAHHOW CTAJIU.

5. PacmmpeHue u COBEpIIEHCTBOBAHHME JOOBIUM U TEPEPAOOTKU YIS U
Hedtu. Hauano xumudeckoit nepepabotku yris. Buenapenue spiaudra u raznudra
JUIsl 100BIYM, TPYyOOIPOBOJOB ISl TPAHCIOPTUPOBKU U KPEKUHT-Tpolecca AJis
nepepadoTKu HeTH.

6. Hauanmo MexaHM3alMU CEJIBCKOTO XO34MCTBA M TNPUMEHEHHS B
3eMJICICJIMM TPAKTOPOB C JI.B.C. U KOMOAMHOB, a TaKk)K€ HOBOW TEXHUKH JJIs
XpaHEHMUs, IEPEBO3KU U NEPEPabOTKHU CEIbCKOXO3SIICTBEHHON MPOAYKIUY.

7. CoBepIlIeHCTBOBaHME BOJHOIO TPAHCIOPTa M TOJHOE BBITECHEHHE
napycHoro (¢iora mnapoBbiM. [loBbllieHMe TOHHa)XHOCTH cyaoB. CoznaHue
MOIIIHBIX BOCHHBIX (JIOTOB W WX OCHAIICHWE THUTAHTCKUMHU JIMHKOPaMHU,
aBUAHOCIIAMU Y MTOABOJAHBIMU JIOJIKAMHU.

8. 3apoxneHue aBuAllMM W CO3JaHUE JIETATEIBHBIX ammapaTroB Jierde
BO3MyXa (Iuprxkaldiieil) u TshKeaee Bo3ayxa (adporiaHoB), OCHAIEHUE UX JI.B.C. U
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CHUCTEeMaTHYeCKOe MPUMEHEHHUE JI1 BOCHHBIX 1ienieil. boeBoe mpuMeHeHne pakeT u
3apOXKJICHUE UJIEU UX UCTIOIB30BAHMS JIJISl TIOJIETOB B KOCMUUYECKOM MPOCTPAHCTBE.

9. CogepuieHcTBOBaHME Tenerpaga HW  ONTHYECKUX CPEJCTB  CBA3M,
u300peTeHre  paguo M TeinedoHa,  BO3HUKHOBEHHUE  DJIECKTPOHHKH.
CoseprieHcTBOBaHuE Tnoiurpaduu, uzoOpereHue ¢oHorpada u rpammodoHa,
CO37[aHK€e U pa3BUTHE KUHEeMaTorpada.

10. IIporpeccupyromiuii MPUPOCT KEIEZHOJAOPOKHON CETH, CTPOUTEIHCTBO
TyHHENIEl M  COBEPIICHCTBOBaHHE  KOHCTPYKIIMH  MApoOBO30B,  HAyajio
UCIIOJIb30BaHUS AICKTPOTITH U TEIUIOBO30B. Pa3zBuTHe ropoickoro 6e3penbcoBoro
TpaHcropTa (aBTOMOOMJIBHOIO) U PEILCOBOIO — HA3eMHOTO (TpamMBalHOTO) H
MOA3EMHOTO (METPO).

11. Omnepexaromiee  pa3BUTHE  BOECHHOM  TEXHUKH,  HAJAXXUBAHUE
MPOM3BOJCTBA OE3BIMHOTO TIOPOXa, B3PHIBYATHIX W OTPABIAIOIMIUX BEIIECTB.
[lonHbId TIEpEXOJ HAa HAPE3HOE AapTUUIEPUMCKOE U CTPEIKOBOE OpYXKHUE,
MOSIBJICHUE aBTOMATHUYECKOTo opykus. HapamuBanue OpOHEHOCHOW TEXHUKU Ha
cymie (TaHKOB, OpoHeaBTOMOOWIIeW) M Ha Mope (JUHKOPOB U JIMHEWHBIX
KpercepoB).

12. Texnudeckue ycrnexu B cdepe CTpOUTENbCTBA M OJAaroycTponcTBa.
Pacmiupenue BHICOTHOTO CTPOUTEILCTBA M MPUMEHEHUs JIU(PTOB, UCIIOIb30BaHHUE
KOHCTPYKLUH U3 CTAIN U *Kejne300eToHa. BeITecHeHne ra30Boro U KEPOCHUHOBOTO
OCBEILICHUS  JIEKTPUYECKUM, NPHUMEHEHHE LEHTPAIBbHOTO BOJOCHAOKEHUS,
OTOTUICHUS ¥ KaHATU3AIIHH.

13. CraHoBieHHE  DIEKTPOHUKH, HM300pPETEHHE  DIEKTPOBAKYYMHBIX
npuOOpoOB, U300pETEHUE BJIEKTPOHHBIX YCHIIMTENEH CUTHAJNOB, TpUITEpa.
N300peTenne TpaH3nCTOpa, MHTETPATIHHBIX MHUKPOCXEM.

14. N3oOpereHue ANEKTPOMEXAHUYECKUX u AIEKTPOHHBIX
BBIYHMCIIUTENFHBIX MAIllMH aHajoroBoro u 1mudpoBoro tuma. W3o0pereHue
MHUKpoIpolieccopa, co3ganue MuHH- U MUKpoOBM. Ilepexon oT aHamoroBbix
crocoboB mepenaun uHpopmanuu K MUGpoBeiM (IUGPOBOE paaMOBEIIAHUE U
TEJICBUJICHUE).

15. 3anmyck meEpBBIX KOCMHUYECKUX CIHYTHHKOB. 3alyCK MHIOTHPYEMBIX
KOCMUYECKUX Kopabiied u opOuTanbHBIX CcTaHiuil. VcciemoBanue kocMoca C
MTOMOIIbIO ABTOMATHYECKUX MEKIIJIAHETHBIX alapaToB.

KoHTpoabsHBIE BOITPOCHL:

1. Cucrematusupyiite HanOosiee 3HaYMMble HayYHbIe OTKPBITHS XX Beka.

2. HazoBuTe HamboJiee BBIJAIOMIUXCS YUYEHBIX XX BeKa, MCCIEIOBAHUS
KOTOPBIX CUUTAIOTCS (PYHIAMEHTAILHBIMU JIJISI TPOMBIIIUICHHOTO MMPOU3BO/ICTBA.

3. Cucrematuzupyiite HanOoyiee 3HAUMMBIC TEXHUYECKHE H300pETEHUS
XX Beka.

4. HazoBuTe BBIJAIOMNXCS HHXKEHEPOB XX BeKa, YbH pa3paOOTKH BHECIU
CYIIECTBEHHBIN BKJIAJI B MUPOBYIO U OT€UECTBEHHYIO MPOMBIILICHHOCTb.
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IIpakTnyeckoe (ceMuHapckoe) 3ansaTue Ne 12
HcrTopust TEXHOJIOTMH MAIIMHOCTPOCHUS

HCHB N 3aJa49i IIPAKTHYCCKOI'O 3aHATHUA — HU3YYUTb 3aKOHOMCPHOCTH
Pa3BUTHA MCTOIOOB O6pa6OTKI/I KOHCTPYKIIMOHHBIX MATCPHUAJIIOB U H3I'OTOBJICHUA
MCXaHHN3MOB U MallllH.

[11aH NpakTUYECKOTO 3aHATHSA:

1. KoHTpoJib MOATOTOBIEHHOCTH CTYJIEHTOB K 3aHATHIO
2. U3noxxeHue TEOPETHUUECKOTO MaTepuasa

3. OTBeTHI CTYIEHTOB HA BOMIPOCHI MIPernojaBaTes

4. TlonBeneHue UTOTOB 3aHSATHUS

MeTtoauyeckue yKasaHus

JUJi BBITIOJNIHEHUS KaX/I0I0 TEXHOJIOTHYECKOIro MPOoIlecca YEIOBEK CO3/aeT
U HUCIIOJIb3YET pa3IMuHbIE CPEICTBA TPYAa, CPEAN KOTOPBIX OPYAMs MPOU3BOJICTBA
UTPAIOT pEIIAoIly0 poib. McTopus pa3BUTHS NPOM3BOJACTBA MOKA3bIBAET BCE
BO3pacTAIOIIME TEMIIBl Pa3BUTHS OpPYAUNA TMPOU3BOJACTBA OT MEPBOOBITHOTO
KaMEHHOTO TOIOpa JI0 COBPEMEHHBIX aBTOMATHYECKHUX MAIIHH, IIEX0B U 3aBOJIOB.

TexHnomornueckue TMpolecchl B JAPEBHHE BpEeMEHAa  OTJIMYAIHCH
OPUMHUTUBHOCTBIO. OpykHe 3aTauMBald C MOMOIIBI0 KaMHEW, 00JIagaronmx
NUTMQYIOMMME  CBOMCTBAMH;, DPEXYIIMH HWHCTPYMEHT YyAEpKHBaIA B pabodeM
MOJIO’KEHUHU BPYUYHYIO, @ TIO3KE €r0 MPUKPETIISUTA K PYKOSTKE MPYThsIMU JICPEBHEB
U CyXOXXHIUSIMU IKUBOTHBIX. OCHOBHOE MJOCTH)KEHHE TOTO BpPEMEHH — OTO
UCIIOJIb30BaHUE BpAIAIOUIErocsi KamMHs — mnpooOpasa Touwia. B npampHeiimem
BpalllaTeIbHOE JBHWKEHHE UCIOJIb30BAIM IMPU M3TOTOBJIEHUU KEPaMUYECKHX
U3, a TIO3KEe MPU 00padOTKe HUIMHAPUYECKUX 3arOTOBOK U3 JEPEBa, KOCTH
Y, HAKOHEL, U3 MeTaJlIa.

JIjis OBBILIEHUS] MPOU3BOAUTEIBLHOCTH TPyJAa OJHOBPEMEHHO COOOIIANIN
NBUKEHHE  PpEeXyLeMy MHCTPYMEHTY U  oOpabaTbiBaeMOMYy  MaTepuaiy.
[TpooOpa3zomM NPUMUTUBHOTO TOKAPHOTO CTAHKA MOYKHO CUUTATh JIYK, Bpalllatoluil
3arOTOBKY TPW TIOMOIIM TETHUBBI, C PYYHBIM YICPKUBAHUEM pe3lla U3 KPEeMHUSI.
[TocTreneHHO MOSABWIICA NPOCTEUIIHWM TOKApHBIA CTAHOK C KOHHBIM IIPUBOJAOM U
PYYHBIM  yIEpPKHBAaHMEM  PEXyIero HWHCTpyMmMeHTa. (OIHAKO  TOMBITKH
MEXaHM3AaIMA  JBIDKEHHUS  PEXYIIEro  WHCTPYMEHTa  OTPAaHUYHUBAIUCH
MIPUCTIOCOOICHUSIMU BPaIaTeIbHOTO JCHCTBHS.

PasBuTHe u COBEpIICHCTBOBaHWE OpPYAHMA MPOU3BOJICTBA BIHUSIET HA
YCIIOBUS TPyJa U MHTEJUIEKTYyalbHOE pa3BUTHE uenoBeka. Eciu ais monb30BaHus
NEepPBOOBITHRIMU  OPYIUAMH Tpylna TpeOOBaloCh Ieiecoo0pa3HoO 3aTpavyrBaTh
¢usznyecKkyro  CWIy ~ 4YeJOBeKa, TO  HCIOJb30BaHHE  COBPEMEHHOTO
oOpalaThiBaroliero  00OpyAoBaHMs  TpeOyeT OT  4YeJOBeKa  YBEJIUYCHHS
YMCTBEHHOI'O TPYZa 3a CYET PE3KOr0 YMEHbILIEHUS 3aTpaT (PU3NUECKON CHUIIBI.
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Hcropusi BO3HMKHOBEHHUS METaIooOpadoTku B Poccum wucciemoBaHa
Majio, XOTS M H3BECTHO, YTO YK€ B X B. PYCCKHE MacTepa-peMECICHHUKU
oOnajaii BHICOKOM TEXHUKOW HM3TOTOBJIEHUS OPYXKUSI, MPEAMETOB JOMAIIHETO
obuxonma u T. m. Yxe B XII B. Npu H3rOTOBIECHUU OPYXKUS TPUMEHSIH
CBEpJWIbHBIE U TOKApPHBIE YCTPOMCTBA C PYYHBIM MNPHUBOJAOM U BpallaTEIbHbIM
JBIKEHUEM WHCTPYMEHTa WM oOpabaTeiBacMoil 3arotoBku, a B XIV-XVI BB.
CTaJld HCMOJb30BaTh TOKAPHBIE W CBEPJIMIbHBIE CTAaHKUM C BpallaTeIbHbIM
JBUKEHUEM OT BOJISIHOM MEJbHULIBI.

3apoxaeHue MeTauI000padaThIBarOIIEH MIPOMBIILICHHOCTH
NEPBOHAYAIILHO OBUIO OTMEYEHO B OKpecTHOCTsAX TI. Tymsr B XVI B. Orta
MPOMBIILICHHOCTh OblJIa OCHOBaHA Ha MCIOJIb30BAHUM MECTHOW KEJIE3HOU PY/Ibl.
Bonee 3HaunTeNnbHOE pa3BUTHE METaLI000padoTKa Moay4mia Bo Bpemena [lerpa I,
KOI/Ia PEMECIIEHHbIE MAacCTepCKHE CTald NpeBpallaThcd B (PaOpUKU U 3aBOIbI,
000py1I0BaHHBIE MAILIMHAMH.

K 3TOMy BpeMEHHM OTHOCATCA TAKXE W IEPBbIE LIarM B MEXaHU3ALMH
IIPOU3BOJICTBEHHBIX IIPOLECCOB.

BoenHas mNpOMBIINUIEHHOCTh KaK €IUHCTBEHHAs 0O0JacTb MaccOBOTO
IPOU3BOJACTBA B TO BpeMs [MOJOXKWIA HAYaJO0 BBEJICHHUIO IPUHIMIA
B3aMMO3aMEHAEMOCTH B TEXHOJIOTHIO IPOU3BOJICTBA. YCTAHOBIICHO, YTO IEpBas
UHCTPYKIMS 1O OpraHu3allid  B3aMMO3aMEHSEMOI'0 INPOU3BOJACTBa  Oblia
pa3paborana B Poccun u HanpapiieHa Ha TylbCKU OpyXEHHBIN 3aBOJ 3a 25 JeT
JI0 TIEPBBIX OMBITOB (ppaHiry3ckoro nHxkenepa M. Jlebnana u noutu 3a 100 net no
Che3/1a AHIJIMICKUX MPOMBILIIEHHUKOB, KOrjga Obuid c(hOpMYIUPOBAHBI OCHOBHBIE
3a/1a41 B3aMMO3aMEHIEMOCTH.

B 1615 r. B Poccun Oblia M3roToBJIEHA NEpBas MyHIKa C Hape3HbIM
CTBOJIOM, @ B 1632 r. 0k0110 T. Tyl HOCTpOEHBI 3aBOABI NI MPOU3BOACTBA JINTHIX
NYIIEK, CTBOJBI KOTOPBIX M3rOTaBIMBAIUCH CBEPJICHHUEM M pacTauMBaHUEM.
3HAYUTENbHBIN BKJIQJ] B TEXHOJOTHUIO MAIIMHOCTPOEHMSI ObUI BHECEH B JIOXY
[lerpa I myrem BHeIpeHUs B NPOU3BOJACTBO Psiia HOBBIX TEXHOJOTMYECKHUX
IIPOLIECCOB 110 HW3TOTOBJICHUIO APTWIJIEPUHCKOTO M CTPEJIIKOBOIO BOOPYKECHMS,
MOHET, IIOCTPOMKH Kopabjed W CO3MaHMs ISl JTHX TEXHOJOTHM HOBBIX
OPUTHMHAJIBHBIX CTAHKOB W HWHCTPYMEHTOB, NPHHIMUIHAIBHBIE CXEMbI KOTOPBIX
UCITOJIB3YIOTCS B HalllE BPEMSI.

Ha TynbckoM opysxeitHoM 3aBojie eimie B 1761 r. BnepBsie B MUpe OBLIO
BHEJIPEHO M3TrOTOBJIEHHWE B3aMMO3aMEHAEMBIX JETaJed M HUX H3MEpPEHUE IpHU
MOMOIIM MEAHBIX KAIHOPOB. DTOMY B OOJIBILION Mepe COECHCTBOBAIIO MaCTEPCTBO
PYCCKUX JIEKaJbIIMKOB, HW3rOTABIMBABIIMX JIEKaJla W CIOXHBIE KaauOphl C
BBICOKOM JUIsl TOTO BPEMEHHM TOYHOCTBIO M MPUMEHSBIIMX MPU HU3TOTOBJICHUU
KaJIMOPOB UCKYCCTBEHHOE CTapeHUE.

B kxonne XIX — nHauasie XX B. Ha HEKOTOPBIX MNPEANPUATHIX Hayalu
yKa3bIBaTh Ha pab0YMX YepPTEKax JOMYCKH Ha U3TOTOBJICHHUE JETaJICH.

B nmnocnenyromue roasl MetamuiooOpalaThIBaroIiasi MPOMBIILIEHHOCTD
NOJIyYHJIa JaJbHEWIIEE Pa3BUTHE HE TOJBKO HA OPYKEHHBIX, HO M Ha BHOBb
BO3HHMKIIMX MAaIIMHOCTPOUTENBHBIX 3aBOJAX, 3aHUMAIOLIUXCS H3TOTOBIECHUEM
IIapOBO30B, BATOHOB, CTAHKOB U JPYTUX U3EIUN.
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BoccraHoBUTENBHBIN NEPUOJ HALLIEH MPOMBIIUIEHHOCTH mocne 1917 1. u
MOCJIETYIOIIUE TObI €€ OYPHOTO Pa3BUTHUSI XapaKTEPU3YIOTCA 0000IIEHUEM OTIbITA,
HaKOIUICHHOTO OTEYECTBEHHBIM M HMHOCTPAHHBIM MAIIMHOCTPOCHHEM, B LEIAX
WCIIOJIb30BaHUs €0 MPHU BOCCTAHOBJIEHUU U PEKOHCTPYKIIMH 3aBOJIOB M CO3JaHUU
HOBBIX OTpaciieil 0TEYECTBEHHOI0 MAIIMHOCTPOEHUSI.

3HAUUTENBHYI0 pOJb B Pa3BUTUHU TOCIEIHETO WIPajo CO3JaHHUE U
pa3BUTHE B HAIllEW CTPAaHE CAMOCTOSITEIBHON KPYIMHOW OTPACIIA MAIIMHOCTPOEHUS
— aBTOMOOWJIECTPOCHHS, Hadajo KOTOpol ObLI0 mojokeHo B 1929-1930 rr.
CO3/IaHMEM KpPYIHOW MPOM3BOACTBEHHON 0a3bl Ui ACWCTBUTEIHHO MacCOBOTO
IIPOM3BOJICTBA AaBTOMOOMIICH. 3a MOCeTyIOINEe JECATHICTHS ObUTH CO3TaHbl TAKUE
aroruranTsl, kak ['A3, 31JI, A3JIK, MA3, YA3, VYpanA3, BA3 u KamA3.

Hapsny ¢ pa3ButueM  aBTOMOOWJIECTPOEHHUS  ObUIM  CO3/IaHbI
noAmunHuKoBast mpomsinuieHHocTh (I'TI3-1, I'TI3-2, 3aBoasl B CapatoBe, Camape
U Jp.), TPAaKTOPHOE M CEJIbCKOXO3AMCTBEHHOE MAIIMHOCTPOCHUE (TPaKTOPHBIE
3aBojibl B Bonrorpane, Yensouncke, Muncke u ap.), Pocrcensmai, Taranporckuit
u KpacHosipckuii KoMOaitHOBBIE 3aBOJIBI.

[TapannenbHO  pa3BUBaJIUCh  CTAHKOCTPOCHHE,  HHCTPYMEHTAJIbHas
MPOMBIILIEHHOCTh U COITYTCTBYIOIINE TPOU3BO/ICTBA.

OCHOBOI pa3BUTUS MALIMHOCTPOEHUs B POCCHMM NOCIYXWIH INPOEKTHI U
TPYIbl PYCCKUX MEXaHUKOB, H300peTaresiedl M YYEHBIX, KOTOpbIE CYyMEU
0000IIUTh M YCHEIIHO BHEAPUTh B MPOU3BOACTBO ONBIT HU3TOTOBJICHUS
BOOpYyXeHu u mpeametroB ObitTa. Hauamo XVIII B. ObUIO OTMEYEHO CO3/IaHUEM
MPOU3BOICTBEHHBIX MPOLIECCOB U MAIIMH JJi1 00paOOTKHU JieTaneil, KOTOpbIE JIETIH
B OCHOBY OyJIyIIEro CTAHKOCTPOEHHSI.

B 1714 r. Ha TynbCKOM OpYXEWHOM 3aBOJIE€ BBIJIAIOIIUNCS PYCCKUN
mexanuk M.B.CunopoB co3gan "BomonelcTByronue MamdHb" IJisl CBEPJICHUS
OpYKEUHBIX CTBOJIOB. B 310 ke BpeMms conpar SkoB baTuiies mocrpoust CTaHKU
JUIsL OTHOBPEMEHHOTO CBEPJICHHS 24 PYXKEHHBIX CTBOJIOB, CTAHKHU IS 3aYMCTKH
HalWJIbHUKAMHU HAPYXHbIX U BHYTPEHHHUX MOBEPXHOCTEN OPYKEHWHBIX CTBOJIOB C
IMOMOIIBI0 «BOJWJDY OT MEJIBHUYHBIX IPUBOAOB U Ap. B xoHue XVIII — nHauvane
XIX B. pa6orst M.B.Cunoposa u f. batumieBa Obuti MpoOI0JKEHB MacTepaMu-
mexanukamu A.CypunbiM, f. JleonTbeBbiM, JI. COOaKMHBIM U .

B nepuon 1718-1725 rr. pycckuii mexanuk u uzobperarens A.K. Hapros
co3JaJl MEXaHWYECKUU CYNMNOPT AJii TOKAPHOTO CTAHKA, KOTOPBIA C MOMOILBIO
pPEeYHO-LIECTEPEHHOTO0 MPUBOAA TMEepeMenialicss BI0JIb 00padaThIBAEMOU JeTaiH.
OH Tarke co3fan BUHTOPE3HBIM, 3yOOpE3HbIN, MUIOHACEKATENbHBIM U Jpyrue
CTaHKUA OPUTMHAIBLHON KOHCTPYKIIMH.

bonemioit Bkiam B co3jgaHue oOpabarpiBaromiero o0OpYyJIOBaHMS BHEC
M.B.JlomonocoB (1711 — 1765), mocTpouBmInii JIOOOTOKapHBIE, CHEPOTOKAPHBIE U
numdoBaibHble cTaHku. M3o0perarens mapoBoro pasuratens W.W.IlomsyHoB
(1728-1764) nocTpons crieraibHble [MINHIPOPACTOUHBIC W APYTUe CTAHKH JJIS
oOpaboTku netaneit nmapoBoi mamuHbl. Pycckuit mexanuk W.I1.KymOun (1735—
1818) co3nman crneunanbHble CTAaHKU JAJIsi IPOM3BOJICTBA 3y0UaThIX KOJIEC YaCOBBIX
MEXaHU3MOB.
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B 510 Bpems Obum caenaHbl TIEpBBIE Iard B MEXaHU3AIUHU
MIPOM3BOJICTBEHHBIX MpoleccoB. IIpocTeiliee aBTOMaTUYECKOE YCTPOMCTBO Ha
OCHOBE TMOIUJIaBKa M CHUCTEMbl TMPUKPEIJICHHBIX K HEMY pbIYaroB, CIOCOOHOE
MPOU3BOIUTH T€ WIIM MHBIE ICUCTBUS MO YNPABICHUIO MAIIMHOM, ObLIO co3nano M.
. TTon3yHOBBIM.

N3y4yeHue TEXHOJOTUYECKHX IMPOIECCOB KaK CHoco0oB 00paboTKH
3aroTOBOK C IEJIbI0 TIOJIYYEHHS] TOTOBOTO M3JIETHUs 33JJaHHBIX pa3MepoB, GOPMBbI U
TpeOoBaHMII K KadecTBy Haudajmoch B Hayaie XIX B. IlepBble monoxeHHs O
TexHosorun copmymmpoBan akagemuk B.M. Ceseprun B 1804 r. B 1817 1.
npodeccop MockoBckoro yHuBepcutera W.A. JIBuryOckuii wu3gan KHUTY
"HadanpHble OCHOBaHUS TEXHOJIOTHH KaK KpaTKOE OMucaHue paboT Ha 3aBOjax W
dhabpukax MpOU3BOIUMBIX .

Tpextomuslii Tpyn npodeccopa U.A. Tume "OCHOBBI MAaIIMHOCTPOEHUS.
OpraHuzaiusi MalMHOCTPOUTENBHBIX (PaOpUK B TEXHUYECKOM U IKOHOMHUYECKOM
OTHOIIEHUU U TPOU3BOJCTBO B HHUX palOT", omyOnuKoBaHHBIM B 1885 r., ObLI
11(5]0):10)5 byHIaMEHTATBHOM paboTOM, MTOCBAIIIEHHON TEXHOJIOTUU
MeTtamuioobpabotku. B atot xe nepuon npodeccop A.IL.I'aBpuiienko co3nan Kypc
"TexHoyorust MeTaIOB", B KOTOPOM ObUIM C(HOPMYIHUPOBAHBI TEOPETHUUECKHE
OCHOBBI TEXHOJIOTUU 00paOOTKH METAILIOB.

Uccnenosanns M. A. TumMe Jierum B OCHOBY HayKH O pE€3aHUU METAJUIOB, B
KOTOPOM pacKphIBAIOTCS BOMPOCHI MPABWIBHOTO MOHMMAaHUS Mpoliecca pe3aHus
KaK [IOCJIEIOBATEIbHOTO CKAaJIbIBAHUS OTIEIBHBIX 3JEMEHTOB MeTala |
GbopMyIHUpPYIOTCS OCHOBHBIE 3aKOHBI pe3aHus. JlanpHelllee MIUPOKOE Pa3BUTHE
3Ta HayKa Mojiyuyusia B Hamed ctpane B XX B., Onarogapsi ueMy OblLia pelieHa
Ba)KHas Mpo0semMa COBPEMEHHOTO MAIIMHOCTPOCHMS — pa3padOTKa U BHEAPEHUE B
MIPOU3BOJICTBO pe3aHus ¢ OOJIBIIMMHU CKOPOCTSAMHU U MOJIa4aMH.

B coBserckoe BpeMs B Halle CTpaHE CTAaHKOMHCTPYMEHTAJIbHOU
npoMbIiuieHHOCThI0 CCCP ObutH cO3/1aHbl CTAaHKK Pa3TUYHOTO TEXHOJIOTHYECKOTO
Ha3HAYEHUS U YCOBEPIICHCTBOBAHHBIE KOHCTPYKIIMU PEXKYIIET0 WHCTPYMEHTA,
o0ecTieurBalOIINEe BBICOKYIO IPOM3BOJUTEIBHOCTh M TOYHOCTh 00OpaboTku. Bce
3TO TMO3BOJWJIO POCCUICKHUM YYEHBIM CO3/1aTh OCHOBBI 3aKOHOMEPHOCTEH
TEXHOJIOTUYECKHX MPOIIECCOB MEXaHUYECKON 00pabOTKH.

OTarbl Pa3BUTHA TEXHOJOIMHU MAIlTMHOCTPOCHUS KaK HAYKH

TexHomoOTHsT MaIIMHOCTPOCHMSI KaK HayKa IMpOIUIa B CBOEM pa3BUTHU
HECKOJIBKO ATaroB.

IlepBbIii 3Tan, oxparbiBatoumii nepuoa XIX — wnHagano XX B., OblI
O3HaMEHOBaH  NEpPBBIMU  paboTamMu MO  OOOOIIEHHIO  HAKOIUICHHOTO
MPOU3BOJICTBEHHOTO OMNBITA B OOJACTH METAI000padoTKu. 10 KHHra W.A.
JIBurybockoro «HauanpbHbie OCHOBaHUSI TEXHOJOTHUH KaK KPaTKOE OMUCAHUE paboT
Ha 3aBojax u (abpukax mnpousBoguMbix», Tpya W.A. Tume «OcHOBBI
marmuHocTpoeHus»  (1885), Tpextomumk  A.Il.I'aBpunenko  «TexHomnorus
MeTauioBy (1861), 0000maronMii ONBIT Pa3BUTHUSI TEXHOJIOTUH METAI000pa0OTKH
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(tonrue roabl ObUT OCHOBHBIM KYpPCOM, UCIIONB3Ys KOTOPBIM, YUUIOCh HECKOJIBKO
MOKOJICHUH PYCCKUX MH)KEHEPOB).

Bropoii 3Tan, coBnaiarouuMil ¢ 3aBEPIICHUEM [IEPUOJA BOCCTAHOBJIEHUS U
HayajoM  PEKOHCTPYKIMU  TpoMmbliiuieHHocTH  Poccum  (mo 1930 1),
XapaKTepU3yeTcss HAKOIUICHMEM OTE€YECTBEHHOTO M 3apyO0eXHOTo  OIbITa
MPOU3BOJICTBA MalllMH. B TEXHUYECKUX JKypHaJlax, KaTajorax u Opomropax 3Toro
BPEMEHU IMYOJIMKYIOTCS OMUCAHUsSI TMPOIECCOB OOpabOTKH pPA3IMUHBIX JIE€TaleH,
IPUMEHSEMOT0 000PYJIOBaHUS, OCHACTKHM M MHCTPYMEHTOB. M3maroTcsi mepBble
PYKOBOJSAIIME W HOPMATHBHBIE MaTepUalbl BEIOMCTBEHHBIX IPOEKTHBIX
OpraHM3alyl CTPAHBI.

Tpernii 3Tan otHocutca Kk nepuoay 1930 — 1991 rr. u omnpenensercs
IPOAOHKEHUEM HAKOILJICHHs, 0000IIEHUS U CHCTEMAaTU3allii MPOU3BOICTBEHHOTO
OMbITA, HA4YajJoM pa3padOTKM OOMMX HAYYHBIX MNPUHIMUIOB IOCTPOCHUS
TE€XHOJIOTMYECKUX MPOLECCOB U (POPMUPOBAHMEM TEXHOJIOTHMH MAIIMHOCTPOEHUS
KaKk Haykd B CBs3u ¢ omnyoiukoBanueM B 1933 — 1935 rr. mnepBhix
CUCTEMATU3UPOBAaHHBIX Hay4dHbIX TpynoB yueHbIX A.Il. Cokonosckoro, A.M.
Kammpuna, B.M. KoBana u A.b.fxuHa.

Ha sTrom sTane pyccKMMH Y4E€HBIMH U WH)XXEHEpaMHu OblUIM pa3pabOoTaHbl
OCHOBOITOJIATAKOIIME IPUHLHUIBI TOCTPOEHUS TEXHOJIOIMYECKUX IIPOLECCOB H
3aJI0’)KEHBI OCHOBHBIE TEOPETHUUYECKUE MOJIOKEHUS TEXHOJIOIMU MAIIMHOCTPOCHHUS:

e Tunu3anusl TexHojorndeckux mnpoueccoB (A.Il. Coxonosckuii, M.C.
Kpacunpiikos, @.C. JleMbsHIOK U 11p.);

* Teopusi O0a3MpoOBaHUsS 3aroTOBOK IpH 00pabOTKe, WU3MEPEHUH U COOpKe
(A.I1. CokonoBckuit, A.Il. 3uamenckuii, A.1. Kamupun, B.M. Koan, A.b. fxun
H 1p.);

* METOABl pacyeTa MpUIyCKOB Ha o00paborky (B.M. Koan, A.IL
Coxonosckuid, b.C. banakmun, A.W. KamupuHs u ap.);

* )KECTKOCTh  TexHojoruueckoil  cucrembl (K.B. Botunos, A.IL
CoKOoJI0BCKHUI);

* PaCYETHO-aHAJUTHYECKUI METOJI ONIPENEIEHHUS IEPBUYHBIX ITOIPEIIHOCTEN
obpabotku 3arotoBok (A.Il. CokonoBckuii, b.C. bamakmmuu, B.C.Kopcakos,
A.B.Axun u np.);

* METO/Ibl MCCIEA0BAHUSA TOUHOCTH 0OpaOOTKU Ha CTaHKaX ¢ MPUMEHEHHUEM
MaTE€MaTUYECKOM CTaTUCTUKU U Teopuu BeposiTHocTel (A.A. 3bikoB, A.b. Sxun).

YerBepThlii 3TAN, OXBATHIBAKOIINN TO/bI Benukoit OTedecTBEHHON BOMHBI
U nocieBoeHHOro pasutus (1941 — 1970), — mepuoa Hanboee WHTCHCUBHOTO
Pa3BUTHSl TEXHOJOTMM MAIIMHOCTPOCHHUS, Pa3pabOTKH HOBBIX TEXHOJOTHYECKHX
uaeil 1 GOpMHPOBAHUS HAYYHBIX OCHOB TEXHOJOTMYECKOM Hayku. ['myOokomy
HAy4YHOMY aHalIu3y, TEOPETUYECKON NpopabOTKe M NPAKTUYECKOH MpOBEpKe
MOJIBEPTIIUCH MPUHIUIBI AUPPEpEeHIHAMU U KOHIEHTPALUU OTepaluii, MeTO10B
NOTOYHOIO MPOU3BOJACTBA B YCJIOBHSX CEPUAHOIO M  KPYIHOCEPUITHOIO
U3TOTOBJICHUSI BOCHHOM TEXHUKH, METOJbl CKOPOCTHOM 0OpabOTKH METalJIOB,
IPUMEHEHUE TNEPEHATAKUBAEMON TEXHOJIOTMYECKOM OCHACTKM W PAL  JIPYTrUX
TEXHUYECKUX HOBHHOK.
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B sty rogel gopmupyercs coBpeMeHHas TEOpHs TOYHOCTH 00pabOTKU
3aroTOBOK UM TMOJPOOHO pa3pabaThIBaeTCs pPacYETHO-AaHAIUTUYECKUM METOJ
oTpeIeICHUS MOTPEIIHOCTEN 00paboTku u ux CYMMUPOBaHMUS;
COBEPILIEHCTBYIOTCS METO/Ibl MATEMATUYECKON CTaTUCTUKH IS aHAJIM3a TOYHOCTH
MIPOIIECCOB MEXaHWYeCKou o0paboTku u cOOpkH, paboThl 00OpyHOBaHUS U
uncrpymenta (H.A. boponaues, A.W. Sxun u np.). Hauatel paGoThl 0 aHaIU3y
MUKpopesibepa 00pabOTaHHOM MOBEPXHOCTH MPU HMCHOJIB30BAHUM a0OpPa3UBHOTO
uHctpymenta (FO.B. Jlunnuk, WM.B. [ynun-bapkoBckuii u np.). Ilomyuwim
JanpHelllee pa3BUTHE PpabOThl MO  CO3JAaHUIO YYEHbS O  JKECTKOCTH
TEXHOJIOTUYECKOM CUCTEMBl U €€ BJIUSHUM Ha TOYHOCTh U MPOU3BOJIUTEIHLHOCTH
MEXaHUYECKON 00pabOTKH C MUPOKUM BHEIPCHHUEM METOJIOB pacueTa KECTKOCTH
B KOHCTPYKTOPCKUE U TEXHOJOTHUECKUE PACUEThI TPU MPOCKTUPOBAHUU CTAHKOB U
WHCTPYMEHTOB.

B 53T0 BpemMs MNpOBOIATCA TEOPETHUYECKUE U SKCIIEPUMEHTAJIbHBIC
UCCJIeIOBaHMs KauecTBa 00pabOTaHHOW MOBEPXHOCTH (HAKJIEMa, MIEPOXOBATOCTH,
OCTAaTOYHBIX HAIPSHKEHUN) W WX BIUSHMUS Ha OKCIUTyaTal[MOHHBIE CBOWCTBA
neranert wmamuH  (ILE. [Ipsuenko, A.M. WcaeB, A.H. Kammupun, HW.B.
Kpauensckuii, A.A. Martanun, A.B. [Tomzeit, 3.B. PeokoB, A.M. Cynuma u 1p.).
@opMmHpyeTCsl HOBOE HAYYHOE HANpaBICHUE — HW3YUYECHHE TEXHOJIOTHYECKOU
HacienctBeHHocTH (A.M. Jlanbckuii, A.A. Maranun, [1.U. Amepuriibin).

bonbiioe BHMMaHWE B 3TOT NEPUOJ CTajlo OOpamarhcsi Ha MpodsIemMy
OpraHM3allMd MOTOYHBIX M ABTOMATU3WPOBAHHBIX TEXHOJOTHYECKHX MPOIIECCOB
00pabOTKH 3aroTOBOK B CEPUMHOM U MacCOBOM IPoM3BOJICTBE. [ pynmoBoit MeTo
TEXHOJIOTMM W OpraHu3alid TPOU3BOJICTBA ObLI pa3paboTaH W BHEIPEH B
npousBosictBo C.II. MwutpodanoseiM; B.B. boiinioBeiM u @.C. [leMbsiHIOKOM
CO3/IJaHbl TEOPETUUYECKHE OCHOBBI MOTOYHO-aBTOMATHU3HUPOBAHHOTO MPOU3BOJICTBA
Ha 0a3e TUMU3AIMU TEXHOJOTMYECKHUX TIPOILECCOB W  Kiaccuukanuu
o0OpabaTbiBaeMbIX JeTaiei; MoAPOOHO pa3paldaThIBAETCS MOCTPOCHHUE CTPYKTYP
texHonornyeckux omnepanuii (B.M. Kosan, B.C. Kopcaxkos, /[.B. Uapuko).

[Tytem 0600mIEHUS ¥ CHUCTEMATU3AIIMU MAaTEPUAJIOB 10 TEXHOJIOTHU COOPKHU
B.C. KopcakoBeim u M.II. HoBuKOBBIM pa3pabaThIBalOTCSd HAYYHBIE OCHOBBI
coopku paetaneil. B mpou3BOACTBE HAYMHAIOT HAXOAUTHh HIUPOKOE MPUMEHEHHUE
MEeTO/bl 00BEMHONW W YHCTOBOW OOpa0OTKH TIACTHUECKUM J1e(OPMUPOBAHUEM,
ANEKTPOPU3NYECKON U IIEKTPOXUMUUECKON 00pabOTKH.

IIsaTeiii 3Tan (¢ 1970 r. no HacTosIIee BpeMsl) XapaKTepU3yeTcsl UPOKUM
WCIIOJIb30BaHUEM JOCTUXKEHUNU (PYHIaMEHTaIbHbBIX U OOIIEHMHKEHEPHBIX HAYK IS
pelIeHUs] TEOPETUYECKUX M MPAKTUUYECKUX 3aJad TEXHOJOTHH MAIIMHOCTPOEHUS.
B kauecTBe TEOPETMYECKONM OCHOBBI €€ HOBBIX HAIPABJICHUM WJIA armapara st
pelIeHns] MPAKTUYECKUX TEXHOJOTMYECKUX BOMPOCOB MPUHUMAIOTCS Pa3IUUYHBIC
paszenpl MareMaTudeckod Haykd (Teopus rpadoB, MHOXKECTB H  T.J.),
TEOPETUUECKOW  MEXaHWKH, (U3UKHA, XUMHH, TEOPUHM  IJIACTUYHOCTH,
METaJUIOBEICHUs, KpUCTaUIorpadu U MHOTHX APYTHX HAyK. ITO CYIIECTBEHHO
MOBBIMIAECT OOMIMN TEOPETUUECKHN YPOBEHb TEXHOJOTUU MAITMHOCTPOCHUS U €€
MPAKTUYECKUE BO3MOXKHOCTHU.
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B mnpakTuke MamMHOCTPOEHHS HMMEIT MECTO MIUPOKOE NPHUMEHEHHUE
BBIYUCIIUTEIbHON TEXHUKHU MPHU MPOEKTUPOBAHUU TEXHOJIOTUYECKUX MPOLIECCOB U
MOJICIMPOBAHUU  MPOILIECCOB  MEXaHMYEeCKOW  o0pabOTKH;  aBTOMAaTH3alUsA
IPOrpaMMHUPOBAHMS  IPOLIECCOB  OOpaOOTKM Ha CTaHKaX C  YHCIOBBIM
nporpammHubiM yripasienueM (UITY). Coznatorcst cucteMbl aBTOMaTU3UPOBAHHOTO
MPOEKTUpOBaHUs TexHoornueckux mnporeccos (CAIIP TII).

bonbmoe BHuManue B 1990-e¢ rT. yaensioce BOIpocaM palloOHAIBLHOIO
UCIIOJIb30BAaHUSI ~ POOOTOTEXHUKM MPHU  ABTOMATU3ALMH  TEXHOJOTMYECKHX
MIPOIIECCOB M CO3/IaHWU TMOKMX aBTOMATHU3WPOBAHHBIX MPOU3BOJICTBEHHBIX CUCTEM
Ha OCHOBE HCHOJb30BaHMs OBM, aBTOMaru3anum MeEXONEepalroOHHOIO
TPAaHCHOPTUPOBAHUS U HAKOIUIEHUS JAETallel, aKTHBHOTO M MACCUBHOI'O KOHTPOJIA
JieTajeil Ha MOTOYHO-aBTOMATU3UPOBAHHBIX JTUHUSX.

HYTI/I Ppa3BUTHUA COBpeMeHHOﬁ TCXHOJIOTNH MAITMHOCTPOCHU A

Kak nokassiBaeT pa3BUTHE POMBIIIEHHOTO MPOU3BOJICTBA MOCIEAHUX JIET,
B O00JACTH TEXHOJIOTUM MAIIMHOCTPOCHHUS HAMETHWIMCH CJIEIYIONIUE OCHOBHBIC
HaIpaBJICHUS:

* yriyOJieHHass pa3paboTka MpoOJieMbl BIMSHUST METOJIOB OOpabOTKH Ha
(bU3UKO-XMMUYECKOE COCTOSIHUE METaljIa MIOBEPXHOCTHOTO €10 00pabaThiBaeMbIX
3aroTOBOK, €r0 AMCIOKAIIMOHHOE CTPOCHHE, pa3Mephl KPUCTAUTMUECKUX OJIOKOB U
Ha DKCITyaTallMOHHBIC CBOMCTBA M HA/IC)KHOCTH MAIlHH;

* pazpaboTka  MOpPOOJEMBI  TEXHOJOTHMYECKONW  HACJIEACTBEHHOCTH U
YIPOYHSIONMIEH TEXHOJIOTHH;

* pa3pabOTKa METOJOB ONTHMHU3AIMN TEXHOJOTHYECKHUX IIPOIIECCOB TIO
JOCTHTaeMON TOYHOCTH, MPOU3BOIUTEIHLHOCTH U SKOHOMUYECKOH (D PEKTUBHOCTH
IIPU YCIOBUU 00ECTICUCHUS BHICOKMX JKCIUTYaTallMOHHBIX Ka4eCTB M HAJACKHOCTHU
pabOThI MAIIMHBL;

* CO3/JaHHE€  CHUCTEM  aBTOMATHU3UPOBAHHOTO  YIPABJICHUS  XOJOM
TEXHOJIOTUYECKOro TMpollecca C €ro ONTUMU3AIUMENd TI0 BCEM OCHOBHBIM
napameTpaM U3rOTOBJICHUS U TPeOyeMbIM SKCIUTyaTaIlMOHHBIM Ka4eCTBaM;

* CO3/IaHHE THOKUX aBTOMATH3WPOBAHHBIX MPOU3BOJCTBEHHBIX CHUCTEM Ha
OCHOBE MCIOJIb30BaHUS BEIYUCIMTEILHON TEXHUKU U CTaHKOB ¢ UIIY;

* COBEPIICHCTBOBAHNUE TEXHOJIOTHYCCKUX IPOIECCOB COOPKH, OCOOCHHO B
HaIlpaBJICHUH €€ aBTOMATH3aIlNH;

* pa3paboTKa W IIUPOKOE BHEIAPECHHE B IPOM3BOACTBO MAaJOOTXOIHBIX H
pecypcocOeperaronmx TeXHOIOT .

Pa3BuTHEe TEXHOJOTMH MAITUHOCTPOCHHUS HAa COBPEMEHHOM JTarle MO3BOJIUT
OCYIICCTBUTH IMEPEX0J] K MACCOBOMY NMPUMEHECHHIO BBICOKOA(P(EKTUBHBIX CHCTEM
MaliuH W TEXHOJOTWYECKUX TPOIIECCOB, OOECIEUUBAIONINX KOMIUIEKCHYIO
MEXaHU3aIUI0 U aBTOMATH3AIMIO MPOU3BOJACTBA, TEXHUYECKOE TEPEBOOPYKEHUE
€ro OCHOBHBIX OTpAacIeH.
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[IpobGnema pecypcocOepekeHUs SBISACTCS BAXKHOM JUIsl MaITUHOCTPOCHUS,
TaK Kak 3aTpaThl HA METAUI B CTPYKType ce0EeCTOMMOCTH W3JENusl JOCTUTAIOT
60...80 %.

K OCHOBHBIM HCTOYHHUKAM pECypCcOCOEPEKEHUs] B MAIIMHOCTPOCHUU
OTHOCATCS:

* CHIDKEHHUE Y/IeJIbHON MacChl U3/CIINS;

* NMOBBIIIIEHUE KOAP(DUILIUEHTA UCTIOIH30BAHNS MaTEPUATIOB;

* YBEJIMYEHUE CPOKA CITY>KOBI U3/IEIHSL.

[TosTOMYy OCHOBHOI ynop B pa3paboTKe pecypcocOeperaronux TeXHOIOTUi
JIeJIaeTCd Ha 3aroTOBUTEIBLHOE MPOU3BOACTBO M YIPOUHSIOUIME TEXHOJIOTUU U
METO/IBI.

KOHTpOJII)HBIG BOIIPOCHI:

1. CucremaTU3UpyWTe OCHOBHBIC OTalbl  Pa3BUTHSA  TEXHOJIOTHH
KOHCTPYKIITMOHHBIX MaTePHUAJIOB C IPEBHUX BPEMEH 0 HAIIIMX JTHEH.

2. B Kakyro HCTOPUYECKYIO 310Xy TEXHOJOTHS MAITMHOCTPOCHHS Hadaja
c(hOpMHUPOBEIBATHCS KaK HayKa?

3. HazoBuTe BBIJAIOMIMXCS POCCUUCKUX CHCIUAIUCTOB B 00JIaCTH
TEXHOJIOTHHA MAIIMHOCTPOCHHUSI.

4, HazoBure Hamboyiee BaKHBbIC HAy4HBIC TPYIbl B 00JIACTH TEXHOJIOTHH
MaIIMHOCTPOCHHUS.

5.  Cdopmynupyiite OCHOBHBIE yTH COBEPIIICHCTBOBAHMS
TEXHOJIOTHYECKHUX MPOIIECCOB B MAIITUHOCTPOCHUH
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IIpakTnyeckoe (ceMunapckoe) 3ausiTue Ne 13
HcTopusi 0Te4eCTBEHHOI'0 CTAHKOCTPOCHHUA

HCHB U 3ada49i IIPAKTUYCCKOI'O 3aHATHA — PAaCCMOTPCTh 3aKOHOMCPHOCTHU
Pa3BUTHA KOHCTpYKHI/Iﬁ MCTAJUIOPCXKYIIUX CTAHKOB MW HX IIPOU3BOACTBA Ha
pOCCHﬁCKHX 3aBOJax.

[11aH NpakTUYECKOTO 3aHATHSA:

1. KoHTpoJib MOATOTOBIEHHOCTU CTYJIEHTOB K 3aHSATHIO
2. U3noxxeHue TEOPETHUUECKOTO MaTepuasa

3. OTBeTHI CTYIEHTOB HA BOMIPOCHI MIPernojaBaTes

4. TlonBeneHue UTOTOB 3aHSATHUS

MeTtoauyeckue yKasaHus

Mertanmnopexxynme CTAaHKA IO CBO€W KOHCTPYKLMH SIBJISIFOTCS] IIPEEMHUKAMHU
MEXaHU3MOB, MPEIHA3HAYEHHBIX Ui MPOU3BOACTBA H3ACIMM U3 JIPEBECHHBI,
KaMHI U KOCTH. OT CBOMX IPEAIIECTBEHHUKOB METAJUIOPEKYIIUE CTAHKU
YHacJIeI0BaJIy OCHOBHBIE NPUHIMIBI yCTPOHCTBA U AeucTBUs. [loaTromy «Ouepku
UCTOPUH CTaHKOB Ul PE3aHMsl METAJJIOB» HEOOXOAMMO HayaTh C HCCIEIOBaHUS
Pa3BUTHS CTAHKOB, UM MPEALIECTBOBABILIHNX.

B0O3MOXKHOCTP  MOJIydeHUSA  TWIAAKUX  IIOBEPXHOCTEM C  [IOMOLIBIO
BpAILATEJILHOIO IBHUKEHUS U3EIUs WK HHCTPYMEHTA CTajla U3BECTHA YEIIOBEKY B
BECbMa OTJAJCHHYIO DJIOXy. Y€ J0ObIBaHHE OTHA TPEHHEM I0Ka3aJlo
BO3MOYKHOCTh MOJTyY€HHUS TeJla BPaIICHHs] U COOTBETCTBYIOLIEH (DOPMBI OTBEPCTHSI.

[lepBble yCTpOWCTBa ISl TOJIYYEHUs IOBEPXHOCTEW BPALLCHHUS HENb3S
OTHECTM K  Kakoh-nmOO  rpymnme  CTaHKOB  (TOKapHOW,  CBEPJIMJIbHOM,
NUIM(QOBAIILHONM) B COBPEMEHHOM TMpPEACTaBICHUU. IDTU YCTPOWCTBA ObLIM
DJIEMEHTApHAa NPOCTHI W YHHBEpcadbHbl. [lyTeM ycoBepIIEeHCTBOBaHHs Ha
MPOTSHKEHUN THICAYETNETUM OHU NPEBPATHWIMCh B CTAHKU. TOKapHBIM CTaHOK
sBnsieTcss Haubosnee crapbiM. OH WUrpan BEAYLIYIO POJIb CPEeau YCTPOWCTB ISt
pe3aHusl MaTepHaIOB. 3HAYEHHE CTAaHKOB TOKAPHOM TPYIIIBI COXpaHSAETCS U B
COBPEMEHHOM MAIIMHOCTPOCHUH, HECMOTPS HAa TO YTO MHOTHE BHUIbBI padoOT
BBITIOJIHAIOTCS B HACTOSIIIEE BPEMS IPYTUMU CTaHKaAMMU.

JIo 52moXM NPOMBIIUIEHHOTO NEPEBOPOTA  METAJUIMYECKUE  H3IEIHS
MOJIBEPTAJIUCh TOKAPHOM 00pabOTKE pPEeAKO, HO C POCTOM MPOM3BOACTBA MAIIUH
MOHAJ00MINCh CTaHKHU, TPUCIIOCOOJEHHBIE CHENUAIbHO JJIsi HM3TOTOBJIEHUSA
METAJUIMYECKUX YACTEH.

B nepsoit nomosuHe XVIII B. yxe cyliecTBOBAIM TOKapHbIE U TOKAPHO-
BUHTOPE3HBIE CTAHKH M0 METAJITY, HO IHUPOKOTO PACIPOCTPAHEHHSI OHU TOT1a E1Ie
He MpuoOpenu, Tak Kak He ObUIO MacCOBBIX 3aKa30B HA MX M3ENIUS, U BaXKHEHIIINE
JIeTajJyd MAalllMH, B TOM YHUCJE W IMAapOBbIX, U3TOTOBIBUINCH CIECAPSIMU BPYUHYIO.
HeobxoaumMocTh B MAlIMHHOM M3TOTOBJICHUM METAUIMYECKHUX- JeTalel MallluH,
CBS3aHHAS C IIMPOKUM IIEPEXOOM K MAIIMHHOMY ITPOM3BOJICTBY BO BCEX OTPACIIAX



54

IIPOMBIIIJICHHOCTH, B IOJHOM Mepe MposBwiIack Juilb B KoHue XVIII-nepson
gerBepth XIX B. W TOCIyXWIa TOIYKOM K  YCOBEPIICHCTBOBAHMIO
METAIOPEXKYIIMX CTAaHKOB, B MEPBYIO ouepeab TOKapHbIX. [Ipm 3TOM OBLIM
VICITOJIB30BAHbl WJIM OTKPBITHI BHOBb PAaHEE HM3BECTHBIE YCOBEPILICHCTBOBAHUS U
clieJlaHbl HOBBIE 3aMeydaTesibHble M300pETEHHUs, MMO3BOJIMBIINE JAJIEKO JIBUHYTh
BIIEpPE/l TEXHUKY MAIIMHOCTPOMUTENIBHOTO MPOU3BOACTBA. TakuMm ObUI, B CaMbIX
o0IIMX YepTax, MyTh Pa3BUTHS TOKAPHBIX METAJUIOPEKYILIUX CTAHKOB.

BreieneHne B caMOCTOSITENBHYIO TPYIILY CBEPJIMIBHO-PACTOYHBIX CTAHKOB
OBLJIO CBA3aHO C NOTPEOHOCTHIO B M3rOTOBJIEHUM ApTUIUIEPUKCKUX opyauid. B XV
B. NOSBWINCH CPAaBHUTEIBHO CJIOKHBIE WM TSKEIBIE METAJUIOPEKYIINE CTAHKU,
npeaHa3HaYeHHbIE i1 00pa0OTKH KaHala CTBOJA OPYAHs. 3aTeM OBbLIN CO3/IaHBI
arperaTbl, KOTOpbIE€ TPOU3BOAMINA, KPOME TOTO, HAPYKHYI0 OOTOUYKY OpPYAHITHOTO
CTBOJIAa, OTpE3aHUE JIUTEUHON pHObUIM U 00TOuKy narnd. Otu cranku B XVIII B.
OBUIM UCTIONB30BaHbI TAKXKe AJ11 00padOTKU LIUIMHAPOB HACOCOB, BO3AYXOYBOK U
NapoBbIX MamMH. Kak 1 U1 Ipyrux METauIopeKyluX CTAaHKOB, TOTYKOM JUISl UX
YCOBEPLICHCTBOBAHUS IIOCIYKWJIO IIHPOKOe paszButue B Hayane XIX B.
MAIlIMHOCTPOEHUS U IIPEXKIE BCETO U3TOTOBJICHUE ITAPOBBIX MAIIUH.

AOpa3uBHBIE CTaHKU (TOYMJIA) BBIACIUINCH B CAMOCTOATEIbHYIO TPYIILY
0o0opyi0BaHUSl JOBOJBHO paHo. OHU IPEACTaBIsUIM COOOM KPyrd €CTECTBEHHOTO
KaMHs1, [IPUBOAUMBIC B JBHKCHUE MYCKYJIBHOW CUJIOM YEJIOBEKA, JIOIIAAbMU WIIU
BOJSIHBIM KOJiIecOM. Ha mpoTskeHnn BechbMa JUIMTENBHOTO BPEMEHU KOHCTPYKLUU
OTUX CTAaHKOB MEHSJINCh OYeHb Mano. [losBieHME yCOBEPIIEHCTBOBAHHBIX
aOpa3MBHBIX CTAHKOB OTHOCHUTCS Y€ KO BTopoi nosioBuHe XIX B.

Bo3HuKkHOBEHHE ~ CTaHKOB  (pe3epHON  TpynIbl, MOPEXKIE  BCEro
3y00o(pe3epHbIX, CBA3AHO C MMOTPEOHOCTHIO B OOJBIIOM KOJMYECTBE TOYHO
M3rOTOBJICHHBIX 3yO4YaThIX Kojec s 4acoB, noiayuumBmmx B XVII B. Bechma
Oonbiioe pacnpocTpaHeHue. OMNbIT KOHCTPYUPOBAHMSI MEJKHUX 3yOOpE3HbIX
CTAHKOB YacOBOT'0 MPOM3BOACTBA ObLI BrocieAacTBur, B XVIII B., mepeHecen Ha
U3TOTOBJICHHE  KPYMHBIX  CTAaHKOB, NpPEJHA3HAYEHHbIX g 00pabOTKU
OTBETCTBEHEHIINX U Hauboyiee TPyIOEMKUX JeTajlel MalluH — 3yO4aThIX KOoJec.
@pe3epoBaHNE METAUINYECKUX IOBEPXHOCTEW CTAJNI0 NPAKTUKOBATHCS €IIE B
XVIII B., HO B MPOMBIIIIIEHHOCTHA 3TOT BU 00paOOTKM METaUIOB ObLI MPUMEHEH
JMIIb B IiepBoi uetBeptu XIX B.

[IpyHIMO BO3BPATHO-TIOCTYIIATENILHOTO JBWKEHUS pe3la WU W3JAEIHs,
JIETIINI B OCHOBY CO3/IaHUS CTPOTAIBHBIX CTAHKOB, BOSHUK M3 OMNBITA aHTJIMMCKHUX
PEMECIIEHHUKOB, BhICTparuBaBux MoaHble B XVII B. y30pbl Ha YepeHKax HOXKEM.
KoHCTpyKIun aHriuicKuX yCcTpOMCTB ObUIM OMHMCaHbl B juTeparype. B To xe
BpeMsi BO3HUKJIA NOTPEOHOCTh B M3TFOTOBJIEHUH HMHCTPYMEHTOB C TOYHBIMHU
MJIOCKOCTSIMU JIJ1s1 HAyYHOUM paOOThI U JENANUCh MOMBITKU CO3/aHMs 000pYAOBaHUS
JUIsl McTionHeHus 3Toil pabotel. A. K. HapToB, Bbigaronuiicss MEeXaHuK IMEpBOU
nojnoBuHbl XVIII B., CKOHCTpyMpoBaJl M MOCTPOWJI MAIIWHBI, MMEBIIHAE BCE
DJIEMEHTHl COBPEMEHHBIX HaM MPOJOJIBHO-U IONEPEYHO CTPOTAIBHBIX CTAHKOB.
Hanee ¢paniy3 ®ok, anrnmmuane Moaenu, Knement, PoGepte u apyrue cozmanu
CTaHKM, B KOTOPBIX HE€ TOJBKO IIPUHLHUI JEUCTBUSA, HO MU KOHCTPYKTHBHOE
oopmileHnEe TPUHSATIO YCTORYHUBBIE (DOPMBI.
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B Poccun MIEPBBIM NpEANPUATHEM o IIPOU3BOJICTBY
MeTamooOpadaThIBalOIIMX CTaHKOB ObuT 3aBoj bepaa B IlerepOypre (1790). B
1815 MeTamnopexyiine CTaHKK CTaJl BBIMYCKAaTh TyIbCKUN OpyKEHHBIN 3aBoj. B
1824 B IletepOypre ObL1 mocTpoeH 3aBoi Mimca Juisi M3rOTOBIEHUS MAPOBBIX
MAallliH U CTaHKOB. B kxoHIe 19 B. MHOrME MalIMHOCTPOUTENBHBIE 3aBOJbI HAPSALY
C Ap. NPOAYKIHEN IPOU3BOJUIN CTAaHKU. BECh BBIITYCK METAIIIOPEKYIIUX CTAHKOB
B Poccum B 1913 cocraBuin 1,8 ThIC. ITYK, MapK yCTAHOBJIEHHBIX CTaHKOB B 1908
HACUUTHIBAN 75 ThIC. equHUIl. B o011ell Macce MocTynarmnmx B MPOMBIIUIEHHOCTh
CTaHKOB Y/IEJIbHBI BEC CTAHKOB OTE€YECTBEHHOI'O MPOM3BOACTBA COCTABIISLI BCETO
b 16-24%, ocTtaibHas 4YacTh NPUXOAWIACh Ha JOJIK UMIIOPTA. 3a TOABI
Coserckoii Bimactu C. ObUIO MO CYIIECTBY CO3/aHO 3aHOBO. OCyIlleCTBICHUE
npunsaroro 14-m cve3gom BKII (0) B gexabps 1925 pemienus, onpeneiauBIIEro
reHepalibHbIN KypCc Ha MHAYCTPHAIM3AIMI0 HAPOJHOTO XO34WUCTBa, MOTPEOOBAIIO
MEPBOOYEPETHOTO  PA3BUTUA  TSKEIONM MPOMBINUIEHHOCTH, OTE€YECTBEHHOTO
MaIlIMHOCTPOEHUS U HapsAy C 3TUM MPOU3BOJICTBA METAJUIOPEKYIIUX CTAaHKOB. B
pe3yJibTare CIEUalbHbIX MPABUTEIBCTBEHHBIX MEPONPUITUH, NPOBEAEHHBIX B
1929-30, OblIM cO3/MaHBl OpraHU3AIMOHHBIC IPEANOCHUIKH, HEOOXOIUMBIC s
miaHoBoro paszButuss B CCCP  crenMaln3MpOBaHHOW CTAHKOCTPOUTEIBbHOU
npombiniuieHHOCTH. OOpa3zoBanue «Ctankorpectay 29 mas 1929 u sBuioCh 1aToit
odpunpanbHOro co3aaHusi camocrosrenbHor otpaciun C. B 1930 Ha ocHOBe
O0OBEIMHEHUS! CTAHKOCTPOUTENIbHBIX U WHCTPYMEHTAIBHBIX TPECTOB YUPEKICHO
['ocynapcTBEHHOE  BCECOIO3HOE  OOBEAMHEHHE  CTAaHKOMHCTPYMEHTAJIbHOU
NPOMBINUIEHHOCTH «COI03CTaHKOMHCTPYMEHT». [l MOATOTOBKM CIELUAIUCTOB
OTKPBHIT ~ MOCKOBCKHII ~ CTaHKOMHCTPYMEHTaJdbHbIi  MHCTUTYT  (CTaHKuUH);
OpraHU30BaHbl CTaHKOCTpoUTeNbHbIE (pakynbTeThl pu MBTY um. H. O. baymana
1 JIeHnHTpacCKOM MOJUTEXHUYECKOM MHCTUTYTe MM. M. . Kannnuna. B nemax
CO37[aHMsI HAYYHOM U dKCTIIEPUMEHTANIbHOM 0a3bl i pa3BuBatomierocs C. B 1931 B
MockBe Obut cozman HUUM crankoB um umHCTpyMeHTOB (¢ 1933 — DHUMC).
Bnepeie B CCCP u B EBpone DHUMC B 1934 pazpabortan arperatHbie
MHOTOLUITUHAEIBHBIE CTaHKU. PEKOHCTPYKUHMS AEUCTBYIOIIUX IPEANPUITANA U
CTPOUTEIBCTBO HOBBIX MO3BOJIMIN YBEIUYUTH MPOU3BOJCTBEHHBIE MOIIHOCTH IO
BBIMTYCKY METAJUIOPEKYIINX CTAHKOB B TOAbI 1-i mstmiietku (1929-32) B 2,5 pa3za.
3a roael 2-i1 maTuietku (1933-37) 4YHMCIO CTAaHKOCTPOUTENIBHBIX 3aBOJIOB
yBenuuuiaochk B 1,8 pasza, a BRIMYCK CTAaHKOB BO3pOC OoJiee ueM B 2 paza. O0bEM
COIO3HOTO MPOMU3BOJCTBA CTAaHKOB B 1937 B 33 pasa npebicuit ypoBeHb 1913. Ilpu
ATOM YBEJIUYUJIOCh HE TOJBKO KOJMYECTBO BBIMYCKAEMbIX CTaHKOB, HO U
pacuMpuiiack X HOMEHKiarypa. Havanock nmpou3BOACTBO CTaHKOB-aBTOMATOB U
MOJIyaBTOMAaTOB, HUIM(POBAIBHBIX U 3y0000pabaThIBAIOUIMX, CTAHKOB TSHKEIOTO
tuna. B 1940 oOmiee KOIMYECTBO OCBOCHHBIX THIIOPA3MEPOB BBIMYCKAEMBIX
cTtaHKoB mpeBbicliio 320. B TeueHue TpEX MOBOCHHBIX MSATUIETOK MOCTPOEHO
OOJBINIOE KOJMYECTBO HOBBIX CTAHKOCTPOUTENBHBIX 3aBOJIOB, B TOM YHCIIE
Kpamaropckuii  TSDKENOro  CTaHKOCTpOEHHs, KHEBCKHM CTaHKOB-aBTOMATOB,
XapbKOBCKUI paiuaibHO-CBEPIUIBHBIX CTAHKOB, MOCKOBCKUN «CTaHKOIUT» U Ap.
K 1941 B CCCP wumenoce 37 cneuuanu3upoOBaHHBIX CTaHKOCTPOUTEIbHBIX
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3aBosioB. B mepmon Bemukoit OtedectBenHou BouHB 1941-45 C. Obu10
NEpPeBEJICHO HA  BBIMOJHEHUE  3aKa30B  OOOPOHHOM  MPOMBIIICHHOCTH.
OpraHuzaiusi MaccoBOrO MPOMU3BOJCTBa OoempumnacoB, OOEBBIX  MallWH,
apTWUIEPUICKOTO W JIp. BOOPYXKEHHsSI TOTpeOoBajia  CO3/IaHUS  HOBBIX
CIIEHUAJIN3UPOBAHHBIX, arpPETaTHBIX U YNPOLIEHHBIX ONEPAlMOHHBIX CTaHKOB. Ha
pAlle 3aBOJIOB HayalW MPUMEHSTHCA MOTOYHBIE METOJNBI MPOU3BOACTBA. B roxawl
BOWHBI MOCTPOEHBI KPYITHEHIIINIT HOBOCUOUPCKUH 3aBOJI « TSXKCTaHKOTHAPOIIPECC)
uMm. A. U. Eppemosa, Crepautamakckuit 3aBoa um. B. W. Jlennna. B 1950,
KOHILY 4-1 MATHJIETKH, ObLIO BhINYIIEHO 70,6 ThIC. METAINTOPEKYIIUX CTAHKOB. 3a
1946-50 ocBoeHo 0k0j0 250 HOBBIX THUIIOB METAIOPEKYIIMX CTAHKOB OOIIETO
Ha3HAuYeHHUs, 00Jee THICSYM TUIIOPAa3MEPOB CHEUMAIbHBIX M arperaTHeIXx. Hauato
MIPOM3BOJCTBO ABTOMATHMUYECKUX JIMHUI W3 arperaTHbIX cTaHKOB. B 1946 Obuia
W3rOTOBJICHA MepBasi aBTOMaTUYeCKas JIMHUS AJi1 0OOpabOTKH T'OJOBKU JIBUTaTENs
tpaktopa XT3. B 1950 r. mymeH aBTOMaTHYECKUH 3aBOJI MO HM3TFOTOBJICHUIO
nopuHei. [lpu o00mEeM KOJMYEeCTBEHHOM POCTE BBIMYCKA METAJUIOPEKYIIUX
CTAHKOB 3a MATWIETKY Ha 9% BBINYCK MPEIU3MOHHBIX CTAHKOB YBEJIIMYMIICS Ha
42,2% u no cpaBHeHuto ¢ 1960 — Gonee yem B 4 pasza. Beimyck cTaHKOB 0c000
BBICOKOM To4yHOCTH Bo3poc Ha 74,8%. B ob6mem tumaxe crankoB B 1945
HACUUTHIBAIOCH 9 TUIIOPA3MEPOB MPELM3UOHHBIX CTAaHKOB, a K KoHIly 1970 Gonee
400. TombKO KOOPAMHATHO-PACTOYHBIX CTAHKOB OCBOEHO cBbile 30 Mozeneil. B
70-e Toma OBUTO OCBOCHO M TIOCTABJICHO HA CEPUMHOE MPOM3BOIACTBO OKOJIO 60
HOBBIX Mojeiieli ctankoB ¢ UIIY, B Tom umcne 6osee 40 Monmened CTaHKOB C
aBTOMATU4ECKO cMeHoi nHcTpyMmeHTa. llupokuii macmrad npuHUMAaT padboThI
10 CO3JAaHUIO ABTOMATU3UPOBAHHBIX YYaCTKOB METAJUIOPEXKYIIHUX CTaHKOB ¢ UIIY
C TPYNIOBBIM NPOTPAMMHBIM YIPaBICHUEM JJII KOMIUIEKCHOW MEXaHUYECKOM
o0paboTku ogHOTUNHBIX fetanei. Hanpumep, DHUMC u ero onbITHBIM 3aBOJOM
CO3/[aH Y4acTOK, YKOMIUJIEKTOBaHHbIN cTankamu ¢ UITY mms oOpaboTKM mIHUPOKOM
HOMEHKJIATyphI JIeTajeil TUMa Tea BpaiieHus (Bajibl, QIaHIlbl, BTYJIKH, JTUCKH) C
LEHTPAJIU30BaHHbIM yIIpaBiieHHeM 0T OBM u aBTOMaTU3UPOBAHHOMN MOJATOTOBKOM
nporpamm. [l pemieHus 3aJad IO YCKOPEHHOMY pa3BUTHIO IPOU3BOJICTBA
Metaiopexkyuux crankoB ¢ YITY B C. ocymiecTtBisieTcs psii MEpONPUATHI, B
YaCTHOCTH Ha OTAEIBHBIX 3aBOJAX OPraHU3yeTCs IOTOYHOE IPOU3BOICTBO
CTaHKOB c UIry, OOJIBIITMHCTBO HauOoJiee  KBATM(UIIUPOBAHHBIX
CTaHKOCTPOUTEIBHBIX 3aBOJIOB NPHUBJICUEHO K TMPOU3BOJICTBY TaKHUX CTAHKOB.
[[Iupokoe NpUMEHEHHE MOJYUYUIIU JIIEKTPO(PU3IUUECKUE U DIIEKTPOXUMUYECKUE
METOJbI 00pabOTKM MeTajljia, BCE IIMpPE HCIOJIb3YyeTCsl pa3MepHas o0paboTka
CBETOBBIM JIY4YOM. DTHU METOJIbl MHOT/IA IOMOJIHAIOT, @ B PSI/I€ CIIy4aeB MOTHOCTHIO
3aMEHAIOT 00paboTKy Jerajeid pe3aHreM U JaBiieHueM. Pa3paboTanHel u
BBIITYCKAIOTCSI AJIEKTPOUCKPOBBIE CTAHKU JUIs TOYHOM OOpaOOTKH HEOOIBIIMX
JeTane W I BhIpEe3Kd (HACOHHBIX KOHTYPOB TIPOBOJIOYHBIM BJIEKTPOJIOM;
AJIEKTPOUMITYJILCHBIE CTaHKU — JUISI TPEXKOOPAMHATHOW 00paboTKH (HacOHHBIX
JeTaneil; aHOTHO-MEXaHUYECKHUE, MIEKTPOKOHTAKTHBIC — NI 00paOOTKU CIUTKOB
U3 CICIHAIBHBIX CTAJIed U JIp. paOOT; CBETOJYYEBbIE€ CTAHKW — JJIS MOJYyYEHUS
otBepcTHil AuamerpoM ot 0,03 1o 0,5 MM B 1100BIX MaTepuaiax; ylIbTpa3ByKOBbIE
CTaHKU — U1 00paOOTKU TBEPIBIX U KPYIMHBIX MAaTEPHAIOB; dJIEKTPOXUMHUCCKHUE
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CTaHKM W Jp. BHeapeHwe uX B MNPOMBIIUIEHHOCTh IO3BOJIIET JOOUTHCS
CYILIECTBEHHOI'O0 ~TEXHMYECKOTO0 Tporpecca B OTHEIbHBIX MPOU3BOJICTBAX.
Hcnonb3oBaHue CBETOBOTO Jiydya M YJIbTpa3ByKa isi 00OpaOOTKU aiMa3HbIX BOJIOK
U QuiIbep MO3BOJIMIIO PEHIUTH MPOOJIeMy KOMIUIEKCHOM 00paOOTKHU ITUX U3/EIUH,
B pe3yjbTaTe 4Yero MpOoJ0KUTEIbHOCTh X YEPHOBOM 0OpabOTKHU COKPATHUIIACH C
JIECSATKOB YaCOB JI0 HECKOJIBKUX MUHYT, a MPOAOIIKUTEIBHOCTh (PUHUIIIHON — B 4-5
pas.

KOHTpOJILHBIE? BOIIPOCHI:

1. CucremaTusupyiTe 3Tanbl CO3/1aHUS YHUBEPCAIBHBIX M CHEIUAIBHBIX
METaJUIOPEKYIINX CTAHKOB.

2. CucreMaTtu3upyuTe 3Tambl CO3JaHUS CHELHUAIbHBIX METAJUIOPEKYILINUX
CTAHKOB.

3. Cucremaruzupyute  3Talbl CO3JaHUs aBTOMAaTU3HPOBAaHHBIX
METaJUIOPEKYIIUX CTAHKOB.

4. HazoBHUTE OTEUECTBEHHBIX U 3apyOeXHBIX H300peTaTesield, KOTOpbIE
CO3JaBaJIM OPUTHHAIIBHBIE MOJIEIN METAIUIOPEKYIINX CTAHKOB.

5. CucreMaru3upyiTe  HCTOPUYECKHME  COOBITHS,  CBSI3aHHBIE  CO
CTaHOBJICHHEM M PAa3BUTHUEM OTEUECTBEHHOI'O CTAHKOCTPOCHHMS.

6. Kakue craHkoCTpouTeNbHbIE NPEANPUITHS ObLIM OpPraHU30BAHBI B
Poccuun 1 GyHKUMOHUPYIOT B HACTOALLEE BpeMs?
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IIpakTH4yeckoe (cemuHapckoe) 3anaTue Ne 14
Hcropust MeTau10pe:KyIINX HHCTPYMEHTOB

HCHB U 3aJa49i IIPAKTUYCCKOI'O 3aHATHUA — PpAaCCMOTPCTh 3aKOHOMCPHOCTHU
Pa3BUTHA PCKYHNIUX HWHCTPYMCHTOB H MHHCTPYMCHTAJIBHBIX MATCPHAJIOB BO
B3aMMOCBII3HU C 3BOJ'IIOHPI€I>1 MCTAJJIOPCKYIIUX CTAHKOB.

[11aH NpakTUYECKOTO 3aHATHSA:

1. KoHTpoJib MOATOTOBIEHHOCTH CTYJIEHTOB K 3aHATHIO
2. U3noxxeHue TEOPEeTHUECKOTO MaTepuaia

3. OTBeTHI CTYIEHTOB HA BOMIPOCHI MIPernojaBaTes

4. TlonBeneHue UTOTOB 3aHSATHUS

MeTtoauyeckue yKasaHus

Mertamnopexxymui UHCTPYMEHT SIBISETCA OJHUM W3 BAXHEUIIUX OPYIHU
npousBoacTBa. OH HCHONB3yeTCs MpU O0O0pabOTKE pe3aHUEM BCEBO3MOKHBIX
JeTajled Ha MEeTauIopexylux craHkax. [Ipum »ToM cpesaercss yacTb marepuana
3arOTOBKU B BHUJIE CTPYKKH JI0 MOIy4E€HUs TpeOyeMol MOBEPXHOCTH JAETaH.

HcTopusi BOZHMKHOBEHHUSI Pa3IMUYHBIX PEXYIIMX HHCTPYMEHTOB IMOKPHITA
mpakoM. Ceiiuac TpPyJHO CKa3aTh, KOIJId OHU TOSBUJINCH BIIEPBBIEC, U3 KaKHUX
MaTEepUajIoB OHU U3TOTaBIMBAIIMCH, U KAKOW HAPOJ UX Hadasl IPUMEHSTH IIEPBbIM.
Ho HekoTophle HaHHBIE BCe-TakKM HMMeEOTCA. B Hacrosiiee Bpemsi 3TOT BOIPOC
3aHMMaeT HE IOCJIEJHEE MECTO B yMax YYEHbBIX, T.K. MO CTENEHU Pa3BUTHSI
MHCTPYMEHTA MOKHO CYJIUTh 00 MCTOPUUYECKOM IPOLIECCE Pa3BUTHS YeJIoBeEKa, 00
HBOJIIOLIMOHUPOBAHUHU OOIIECTBA B LIEJIOM.

Ha 3ape pa3BuTHs 4enoBedeCKOW KyIbTypbl OJHUMHU W3 TIEPBBIX OPYAHH,
KOTOPBIMU TOJIb30BAIKMCH JIIOAM B MPOLIECCE CBOETO TpyAa, ObUIM KaMEHHBIE
opyaus. YK€ B JIOXy HEOJIMTa 4YEeJIOBEK JOCTUI OOJIBILIOIO MAacTepcTBa B
W3rOTOBJIICHUH CaMbIX Pa3HOOOPAa3HBIX KaMEHHBIX OpPYAMil: CKpeOKOB, pPE3LOB,
HAaKOHEYHUKOB, UT0JIOK, KUHXKaJIOB, TOIIOPOB, MOJIOTKOB, J0JIOT, MOTBIT, CEpIIOB,
HaIWIbHUKOB.

Kamennble opyauss ObulM XpYOKUMH, OHHM 4acTO JIOMajHuCh, a
pacimupsiBIIasicsl NPOM3BOJACTBEHHAs JESATENbHOCTh JIOJel TpeboBana Oosee
npouHblX opyauil. [lostomy B 3-1 ThicAueneTusx 10 H.3. Ha CMEHY KaMHIO
OPUIILTA MeJb, OJIOBO W OpoH3a. Opyaus, W3roTOBIEHHBIE W3 OPOH3BI, OBLIH
IPOYHBIMHU, HO UM HEJIOCTABAJIO TBEPAOCTH U OCTPOTHI KAMEHHOTO OPY/IHSI.

CumTaercs, 4TO TMEPBBIE PEKYIIHE WHCTPYMEHTHI TMOSBUIUCH B TMEPUOJ
najgeonuta (6osiee 1 MIIH. JeT Ha3an) W ObUIM caelaHbl U3 KaMHs. M300peTeHue
KJIMHA CYHWTAETCS HAYaJIOM HCTOPUU PA3BUTHUS PEXKYIUX HHCTPYMEHTOB. OHO
TaK)K€ BEJIMKO KaK M300peTeHue KoJieca, pblyara M OTKPBITHE OTHS, YMEHHUE €ro
no0bIBaTh M HCMOJb30BaTh. OO0jazas XOpomMMU (PU3HUYECKHUMH CBONCTBaMU
(TBEpIIOCTHI0O U CIIOCOOHOCTHIO PACKaJbIBATHCS HA TOHKUE OCTPhIE IUIACTHHKH),
kpemeHb — SiO, — cuuTaercs MepBOHAYAIBLHBIM MAaTEPHAIIOM ISl M3TOTOBICHHS
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NPUMUTUBHENUIINX PEXYIIUX HHCTPYMEHTOB. OTHMHU HWHCTPYMEHTAMH MOKHO
ObL10 0OpabaThIBaTh LIKYPHI 3BEPEH, pE3aTh I€PEBO U HEIUIOXO PHITh 3EMIIIO.

Mesonurt (12 — 7 ThIC. €T Ha3aa) XapaKTEPU3YETCsI TOSABIEHUEM COCTABHBIX
MHCTPYMEHTOB, HAIIPUMEP TONIOPA, HOXKA C JEPEBSIHHON PyYKOM.

Heonut (7 — 3 ThIC. IeT Ha3a/) — OTKPBITHI AaHAJIOTH KPEMHS: SlIIMa, TUOPUT,
HE(QPUT, BYJIKAHUUECKOE CTEKJIO M JIpyrue TBepAble MUHEpabl. CUMTAETCS, YTO
UMEHHO B AcCCHpPUM BIEpBbIE ObUI OCYLIECTBIEH IIPOLECC CBEPJIEHUS C
NPUMEHEHHEM TPyOUaThIX KOCTEeH U aOpa3uBHBIX MOPOIIIKOB.

[losiBIEeHME METAIIMYECKMX HMHCTPYMEHTOB YYEHBIE OTHOCAT K TPETbEMY
TBICSYEIIETUIO 0 H.3. K HOBBIM METAINIMYECKUM MHCTPYMEHTAM MOYKHO OTHECTH
KOJIOBOPOT, pOAMHOM KoToporo cuurtaerca [lpeBHun Erumer m Mexnypeuse.
OKOHYATENBHO KENE3HbIII NHCTPYMEHT BXOAMT B MOBCEAHEBHBIN 00uxon B VII —
V BB. 10 H.3. B Hacrosimee BpeMsi 111 M3rOTOBICHUSI PEKYIIETO MHCTPYMEHTA
IIPUMEHSIIOTCS CTAJIM PAa3HbIX BUOB.

Haubonee TpyaHBIM M OTBETCTBEHHBIM IMPOLIECCOM SIBIISIETCS CBEPJICHUE U
oOpaboTka oTBepcTuil. Kpome reomerpuueckux pa3MepoB HHOIJA OYEHb
BaXXHBIMU SIBJISIIOTCS ITApaMETPhl IIEPOXOBATOCTH IMMOBEPXHOCTH U HaJIW4YMeE (Packu
y otBepctus. Jlng mosydeHHss HEoOXOJUMOW IEpPOXOBATOCTH OTBEPCTHUS
UCIOJIB3YIOT 3€HKEp W/WIM pa3BepTKy, a JUisl CHATHS (AacKu MPUMEHSETCS
KOHMYECKass  3€HKOBKAa.  JlaHHBIE  MHCTPYMEHTHl  W3TOTaBJIMBAIOT U3
OBICTPOPEXKYIIEH CTAIM WIM TBEPABIX CIUIABOB, YTO TIO3BOJISIET YBEIUYMTH
CKOPOCTB PE3aHMS U TOBBICUTH N3HOCOCTOUKOCTh NHCTPYMEHTA.

Brnnote no mepBoro npecsatwietuss XX B. €IUHCTBEHHBIM MaTE€pHUAJIOM,
NPUTOAHBIM  JIJII  HM3TOTOBJICHUS METAUIOPSKYIIMX HWHCTPYMEHTOB, ObLia
yIAepoANCTas WHCTPyMEHTalbHAs CcTanb. V3-3a HU3KOW Temmeparypo- u
W3HOCOCTOMKOCTH HW3TOTOBJICHHBIMU M3 HEE HHCTPYMEHTAaMU MOXKHO OBLIO
0o0pabaTbiBaTh YTIAEPOIUCTHIE CTATU M YYTYHBI C HU3KUMHU CKOPOCTSMU PE3aHUS
(10-20 w™/mMuH, B HEKOTOpPHIX ciay4assx A0 30 M/MHH) ¥ HEBBICOKHM
AKCIUTYaTallHOHHBIM pecypcom. O6paboTka METAJIJIOB ObL1a
MaJIOTPOU3BOIUTEIHFHA 1 HEOKOHOMUYHA.

[Ipu 3TOM cymiecTBOBaia TECHAas B3aHMMOCBSI3b C TEXHUYECKUM YPOBHEM
METaJUIOPEXYIINX cTaHKOB. YacToTa 060poTOB minuHes He npessimaia 300-500
o0/MuH. CTaHKM WMEIIM MAJIOMOIIHBIE TIPUBOABI OT PEMEHHBIX TIepead,
noTpedsieMas MOIHOCTh He mpeBbiana 2-3 kBT. KoHcTpykiuu craHkoB ObUTH
HEXECTKUMH.

B wnavane XX B. Obuia pa3paboTaHa TmiepBasi BBICOKOJIETHPOBaHHAs
WHCTPYMEHTAJIbHASl CTalb. JTa CTajlhb B KayeCTBE JICTHPYIOMIMX MPHUCAIOK
conepxkana 18% Bonbhpama, 4,5% xpoma u 1% BaHagus. O CpPaBHEHUIO C
YTAEPOIMCTON HOBasi CTalb HMeENa 3HAYUTEIbHO OoJiee BBICOKHE (PU3UKO-
MEXaHUYECKHUE CBOWCTBA, B OCOOCHHOCTH TEMIEpaTypo- U H3HOCOCTONKOCTb.
MeTtamiopexymime HWHCTPYMEHTBI, HW3TOTOBJICHHBIE W3 OTOM CTajdM, MOTIHU
00pabaThIBaTh CTAU M YYTYHBI CO CKOpocTsiMu pe3anus 30-60 m/muH (B 2-2,5 pasza
BBINIIE, YeM J0 ATOro). brmaromapsi 3TuM KadecTBaM BHOBH pa3pa0OOTaHHAs CTallb
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noJlyunsa Ha3BaHUE ObICTpopexyied cranu. [lo XxumMHYeckoMy cocTaBy OHa
COOTBETCTBYET COBpeMeHHOI Mapke P18.

MeTtamnopexxye HHCTPYMEHTBI, HW3TOTOBJIEHHBIE M3 OBICTpOpEXYyIIEH
CTaJu, BIIEpBBIe ObUIM mMpojaeMoHCTpUpoBaHbl B 1910 1. Ha Bcemupnoii
[IpombiniieHHOM BbicTaBke B bproccene. C TOro BpeMeHM 3Ta CTajb 3aHsa
BeJlyllle€ MECTO B MHCTPYMEHTAJIBHOM MPOU3BOJCTBE. B Hacrosiee Bpems Ooliee
MOJIOBUHBI METAIOPEKYIIUX HHCTPYMEHTOB M3TOTOBJISIOT U3 OBICTPOPEKYIIUX
CTaje.

Boasdpam - OCHOBHOW JIETHPYIOMUN AJIEMEHT OBICTPOPEKYIIUX CTajaeH —
nedunuTHEIN Matepuan. B mepwon Bemmkoit OTeuecTBEHHOW BOWHBI H3-32
HEJOCTaTKa  BoJb(ppaMa MOJIY4YHJ NPUMEHEHHE HOBBIK  Marepual  —
CpeIHeNIeTUpOBaHHAsl OBICTpopexyias crtanb wmapku P9, copepxamas 9%
Bombpama. B  60-70-x romax MPOBOAWIMCH TIOMCKH HOBBIX  MapoK
OBICTPOPEKYIUX CTaJCH, colepkKaIIuX KpoMe BoJIbPpama MOJIUOAEH U KOOABT B
pa3HBIX COOTHOLIEHUSX M Tponopuusx. bbeuta pa3zpaboTaHa TEXHOJIOTHUS
MOBEPXHOCTHOTO MOKPBITUS (HANIBUICHHUS ) JI€3BUM OBICTPOPEXKYIIUX UHCTPYMEHTOB
W3HOCOCTOMKMMH M TYTOIUIABKUMHU METalJlaMd - BOJIb(PpaMOM, THUTAHOM,
MOJIMOJIEHOM, a TaK >K€ HUX XUMUYECKUMHU COCAMHEHUSMU - HHUTPUJAMU U
KapOugamMu. DTUM JIOCTUTAETCS MOBBIINICHUE U3HOCOCTOMKOCTH U pecypca padoThbl
OBICTPOPEKYIIUX UHCTPYMEHTOB.

OnHO BpeMsl CUMTANOCh, YTO BO BCEX Ciydasdx craib P18 aBmsercsa mydmen
OBICTPOpEXKYIIEH CTalbl, a BCE BHOBb pa3pa0OTaHHBIE MapKh C MEHBUIMM
CoJlep>)KaHMEM BOJb()paMa pacCMATPUBAIUCHh KaK MEHEE KAUYEeCTBEHHbIE W
HEIOJIHOLIEHHbIE €€ 3ameHuTenu. Ho uccnenoBanus mokasaiu, YTO B HEKOTOPBIX
Clly4asiX OHa yCTYIaeT APYruM MapKaM.

B 20-x romax mnoTpeboBajioCh TOJHOCTHIO 3aMEHUTh THUXOXOJHBIM WU
MaJIOMOIIHBI TMapK METAJUIOPEKYIUX CTAHKOB HOBBIMH, TEXHUYECKH OoJiee
COBEPIIICHHBIMIA CTaHKaMH C 4YacTOToM BpamieHus mmuaaens go 1000-1500
00/MMH M MOIIHOCTBIO 70 6-8 KBT. 3T0 OBLI MEpBBIN 3HAYUTENBHBIN CKAuYOK B
COBPEMEHHOW TEXHOJOTUM MEXaHHYeCKOW 0OpabOTKM JeTajeil, BBI3BAHHBIN
MOSIBJICHUEM 00Jiee COBEPIIEHHOTO HWHCTPYMEHTAJIBLHOTO MaTepuana. B rombl
MEepBOM MATUIIETKHM PEKOHCTpyupyemble U BHOBb crpositiuecs B CCCP
MaITHHOCTPOUTENBHBIC 3aBOIBI 000PYI0BATUCH UMIIOPTHBIMHU METATIOPEKYIITUMHU
ctaHkaMu. HoOBblEe WHCTpYMEHTaJbHbIE 3aBOJIbI MPUCTYMWJIM K TMPOU3BOJICTBY
OBICTPOPEXKYIIMX HHCTPYMEHTOB, a 3apOKJaroliasicsi CTaHKOCTPOMUTENbHAS
NPOMBIIIUICHHOCTh Hadalla pa3paboTKy M BBIIYCK COOCTBEHHBIX MojeNei
METAJUIOPEXKYIIUX CTAaHKOB, MPEAHA3HAYEHHBIX JIsi pa0dO0Thl ¢ OBICTPOPEXKYIIUM
UHCTPYMEHTOM.

[locne mnepexoma K BBICOKOJETMPOBAHHBIM OBICTPOPEKYIIUM  CTaJISIM
UCCIIEIOBATENId MPUCTYNUIM K TIOMCKaM HOBBIX KOMIIO3UIIMN  Pa3InYHBIX
XUMHUYECKUX  DJIEMEHTOB, €  IOMONIIBIO  KOTOPBIX  MOXHO  CO3JaTh
WHCTPYMEHTAJILHBIE MaTepUabl ¢ emé 060s1ee BHICOKUMH (DU3UKO-MEXaHUISCKUMU
cBoiictBamu. McciiemoBaHusl BEJIMCh BO MHOTMX IPOMBIIUIEHHO Pa3BUTHIX
cTpaHaXx. MHOTOYHCIIEHHbIE SKCIIEPUMEHTAJIbHbIE MAaTE€pUalbl CAaMOT0 Pa3JIMYHOTO
XMMHYECKOT0 COCTaBa MOJIyYMJIM O0Ilee Ha3BaHWE CTETUTHL. OJHAKO MOMBITKU
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UCIIOJIB30BaTh CTEJUIMTBI Ui M3TOTOBJIEHUS JIE3BUMHBIX METAILIOPEKYIIHX
MHCTPYMEHTOB IOJIOKUTENIBHBIX PE3YJIbTaTOB HE Janu. OHU OKa3aauch XpYNKUMHU
MaTepragaMH He MIPEBOCXOIALUIMMHU 110 U3HOCOCTOMKOCTHU OBICTPOPEKYIIYIO CTAIIb.
XOTS CTEIUIMTBI KaK CaMOCTOATENbHAs TPyINIa MHCTPYMEHTAIBHBIX MaTEpHAIOB
IIPUMEHEHUsI HE Hallla, B IIPOLIECCE ITOMCKOBBIX IIIABOK POIWINCH IIE€PBBIC
npooOpa3bl COBPEMEHHBIX MAaTe€puaioB, W3BECTHBIX I10J HAa3BaHMEM TBEPIBIX
CIUIaBOB. TE€XHOJIOTMs MPOM3BOJACTBA IMEPBBIX BOJIbPPaMOKOOATBTOBBIX TBEPIBIX
CIUIABOB COCTOsJIa B PACIUIABICHUM KOMIIOHEHTOB W OTJMBKE IIJIACTHHOK,
pUIAauBaEMbIX K KOpITyCYy MHCTpYMeHTa. MccaenoBanus pe3loB ¢ NpUHasHHBIMU
IUIACTUHKAMH JIMTOTO TBEPAOIO CIUIaBa IMOKA3alHM, YTO HMX PEXYLIUE CBOMCTBA
HEHAaMHOI'O BBIIIE, YEM Yy HHCTPYMEHTOB H3 OBICTpOpexylmux cranei. Jlemo
U3MEHWIOCh, KOTJa MCCIENOBAaTeI Nepeluid K NPUMEHEHUI0 METOOB
MOPOIIKOBOM MeTaTypruu (IpeccOBaHUE U3MEIbUYEHHBIX B IMbLIb KOMIIOHEHTOB).
TBEpAOCIIaBHBIE IIJIACTUHKHM, HW3TOTOBJICHHBIE II0 3TOM TEXHOJIOTMHM, HMEIH
BBICOKHE (PU3UKO-MEXaHMYECKHE CBOMCTBA M OKa3aJIncCh BecbMa 3((EKTUBHBIM
MHCTPYMEHTAJIBHBIM MaTepualioM. Takas TEXHOJIOTMS MCIHOJIB3YyEeTCs M B Halle
BpEMSI.

Pexymne WHCTPYMEHTBI, OCHAIEHHBIE TBEPAOCIUIABHBIMU IIJJACTUHAMH,
CTaJId TIOCTENEHHO BBITECHATh MHCTPYMEHThl U3 OBICTPOPEKYILIUX CTaJleH.
CHauana TBEPIOCIUIABHBIMU IIJIACTUHKAMH OCHAIAJIMCH PE3LbI, HECKOJIBKO IO3XKE
(bpe3bl, pa3BEPTKHU. 3aTeM, O MEPE Pa3BUTHUS WHCTPYMEHTAIBHOW TEXHOJIOTHH,
OCHAILIAJIUCh (DACOHHBIE MHCTPYMEHTHI, 3y00- U pe3bOOHApPE3HbIE MHCTPYMEHTHI,
npotskku. B CIIA, I'epmannu 1 CCCP npuOIM3UTENBHO B OJHO U TO K€ BpeMs
(Bo BTOpo#M monoBuHe 20-X TOAOB) TBEPABIC CIUIaBbl ObUIM BBIMYLIEHBI Kak
TOBapHasi MNPOAYKIMS. OTH CIUIaBbl, MOJY4YEHHbIE M3 KapOWIIOB BoJbPpama u
Metayuinueckoro koodanera (rpynma  BK), B CIIA Ha3piBaiuCh Kak U
npousBosmas ux ¢upma, "kapoomnoit", B 'epmanun "Bugua" (T. €. Kak anmas), B
CCCP onu nonyuywnu HazBanue "mobenut". Bee 3Tu TBEpbIE CIUIaBbl OKA3AIHCH
IPEBOCXOJHBIM MaTepUajoM JUisi 0OpaOOTKM YYTyHOB, HO HEINPUTOJHBIMH IS
oOpabotku craneit. [lo aToit mpuunHe nepBbie TOABI (10 cepenunbl 30-X TOI0B)
uMU 00pabaThIBAIUCh TOJIBKO YYTYHBI, a CTalud MPOAOKaIM 00pabaThiBaTh
OBICTPOPEKYIIUMU UHCTPYMEHTAMHU.

B pesynprare pampHEeHIIMX TOHMCKOB K cepeauHe 30-X TOI0B  OBLI
pa3paboTaH HOBBIM TBEPABIN CILIaB, COAEpPKALIUN KpoMe KapOHI0B BoOJib(Ppama
KapOuasl TUTaHa. BonbdpamoTuTaHOBBIE TBEPHABIE CIUIaBbl OBUIM  YCIIEIIHO
NpUMEHEHBl MpU 00paboTKe cTajned, HO OKa3aIuch Manod(p(EKTUBHBI IPHU
o0paboTke 4yryHoB. [lepBbie Mapku COBETCKHX BOJIbL(PPAMOTUTAHOKOOAIBTOBBIX
TBEpAbIX cmuaBoB (rpynmna BTK) oOo3znavamuce al5 wu a2l. Cmomas al5
COOTBETCTBYET MCIOJIB3YEMOMY B HacTosee Bpems cruiaBy Mapku T15K6. Cruia
a2] nmpuMeHeHus B JanbHEWIeM He Haied. TakuM o0pa3oM, HauuHas ¢ CepeIuHbI
30-X roJ1oB B MAlIMHOCTPOECHUH MPUMEHSIIOTCS TUTACTUHKU TBEP/BIX CIUIABOB JIBYX
rpynn. M3 cmiaBoB rpynnbel BK BEINOJHSAIOT MHCTPYMEHTHI, MpPEIHA3HAUYCHHBIE
s 00paboTkM 4YyryHoB, a w3 cmiaBoB rpynnsl BTK — uHCcTpymeHTHl Aiis
00pabOTKH CTaJICH.
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Meramiopexxye  MHCTPYMEHTBI,  OCHAUIEHHbIE  TBEPAOCILIABHBIMU
IJIaCTUHKAaMM, MOTJIM 00pabaThiBaTh CTAIM U YYTYHBI CO CKOPOCTSIMH, B 2-3 pa3za
MPEBOCXOASAIIMMU  CKOPOCTH JIOCTYIHBIE HMHCTPYMEHTaAM U3 OBICTPOPEKYIIUX
cranieir. Takum 00pazoM, MOSIBICHHE HOBBIX WHCTPYMEHTAJbHBIX MaTEpHANIOB -
TBEP/BIX CIUIABOB - BHOBb SIBUJIOCH NMPUYMHOM OYEPEAHOTO CKayka B 00JacTv
CTAaHKOCTPOCHHUS U MEXaHU4YeCKoW oO0paboTku aetaneil MamuH. BHOBH Bo3pociu
CKOPOCTHBIE M MOIIHOCTHBIE XapaKTePUCTUKH CTaHKOB. YacTtora BpalieHus
mmuHAened mnoBeicwiack A0 2000 o6/mMuH. MOITHOCTH, HAmpUMEpP, TOKAPHBIX
ctaHkoB gocturia 13-15 kBT. DT0 mOBBICHIIO NPOW3BOAUTENBHOCTH TpyHa H
KOHOMUYHOCTH 00pabOTKH METAIIJIOB PE3aHUEM.

C Tex mop He ObUI0O pa3pabOTaHO HOBBIX  KOMITO3UIIMOHHBIX
WHCTPYMEHTAJIbHBIX MAaT€pUaIOB Ha METAJUIMYECKOW OCHOBE, 00JIalaloIux Oosee
BBICOKMMH (PU3UKO-MEXaHUYECKUMU CBOMCTBAMH.

B 40-x romax ycunuss yu€HbIX ObUIM HampaBieHbl Ha pPa3pabOTKy
MUHEPAIBHBIX UHCTPYMEHTAJIBHBIX MaTepUaIoB, GU3NKO-MEXaHUYECKUE CBOMCTBA
IPEB30ILIN Obl CBOMCTBA MaTEpUAJIOB HAa MeTalInueckoi ocHoBe. B MockoBckom
XMUMHKO-TEXHOJIOTMYECKOM HMHCTUTYTE Oblia pazpaboTaHa MHHEpalOKepaMHKa Ha
OCHOBE  KpHUCTAJUIOB  KOpyHJa, IojyduBiias  obOo3zHadenne  [[M332.
MUHEpAJIOKEpaMuKa, 00J1a1asi O4eHb BBICOKOM TeMIIepaTypo- U H3HOCOCTOUKOCTBIO
UMeNla HHU3KYI MPOYHOCTh Ha M3ru0, mpumepHo B 10 pa3 MeHbIIyIO, 4eM y
OBICTPOPEXKYIIUX CTajel, U B 3-4 pa3a MEHBIIYIO, YeM Yy TBEPIBIX CIUJIABOB.
Oxka3zanacb O4Y€Hb XPYNKUM  MaTepUaoM, CKJIOHHBIM K  JIOKaJbHBIM
BbIKpalIMBaHusAM. El0 ocHamanu pesipl, NpelHa3HAYeHHbIE I CKOPOCTHOM
OKOHYATENIbHON 00pabOTKM cTajied W 4yryHoB. M3-3a XpymKOCTM M HHU3KOH
yIapHOH BSA3KOCTH HIMPOKOTO IPOMBIIIIEHHOTO pacnpocTpaHeHus
MUHEpaJIOKepaMHuKa HE MOJy4una.

[Ipon3BoAs MOMNBITKM IOBBICUTH IPOYHOCTH W YMEHBIIUTH XPYIKOCTh
MUHEPAJIOKEPAMUKH JIETUPOBAaHUEM HEKOTOPBIMU TYTIOIJIaBKUMHU METaJUIaMH,
YYE€HBIE TIOJYYHJIM HOBYIO MOArPYIIY METAJUIOMUHEPAIbHBIX MHCTPYMEHTAJIbHBIX
MaTepuasoB, Ha3BaHHBIX kepmeTamu. [loucku Oosiee COBEPILIEHHBIX KOMIO3UIMIA
KEpPMETOB MPOAODKAKOTCA 10 CHX IOpP, HO NOKAa MX CBOMCTBAa HE IO3BOJISIIOT
HIMPOKO NMPUMEHSTh UX KaK HHCTPYMEHTAJIbHBIN MaTepHall.

B 50-x romax Oblma pa3paboTaHa TEXHOJOTHS TPOU3BOJCTBA B
IMPOMBIIIUIEHHBIX MaclliTabaX CHHTETUYECKUX ajIMa30B. AJIMa3Hble NUIM(OBaIbHbBIE
KPYTd HAlUIM IIAPOKOE MPUMEHEHHE [Jisi MPOU3BOAMTENIbHON M KaueCTBEHHOU
3aTOYKM TBEPAOCIUIABHBIX MHCTPYMEHTOB, a TaK >XK€ HU3JIEJIMI U3 MHUHEPAJIOB U
MOJIyIPOBOJHUKOBBIX MaTepuasoB. Pe3iibl, OCHAIIEHHBIE aTMa30M, UCTIOIb3YIOTCS
J1s1 00pabOTKKU TBEPABIX, TEPMOOOPAOOTAHHBIX METAILJIOB, MUHEPAJIOB, 3arOTOBOK
U3 aJIOMHMHEBBIX CIUIABOB C TMIOBBIIIEHHBIMM TpPEOOBaHUSIMU K KauyecTBY
00paboTaHHON MOBEPXHOCTU. AJIMa3HBIMH WHACHTOPAMHU CICIHAIBHBIX (HOpM
BBIIIOJIHAIOT CKOPOCTHOE BBIMIA)KMBAHUE TTOBEPXHOCTEM.

B 60-x romax nokrtopoMm TexHuueckux Hayk H.E. ®unonenko Obuia
pazpaboTaHa OpUTHHAJIbHAs  TEXHOJOTHS  W3TOTOBJICHHUS  CHHTETHYECKOIO
MUHEPAJIFHOTO MaTepHalia U3 COeIUHEHHs a30Ta U 0opa, MOJYYUBIIEr0 Ha3BaHUE
anb6op. lnudoBansHbie Kpyru U3 31600pa 00J1a0aI0T MOBBIIIEHHBIMH PEXYIITIMH
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CBOMCTBAMH H  TPEANOYTHTENbHBI  Juisi  OUm(OBaHUS  W3ACTUNA U3
BBICOKOJIETUPOBAHHBIX ~TEPMOOOPAOOTAaHHBIX CTajiel, HampUMEP PEKYIIHX,
U3MEPUTENbHBIX MHCTPYMEHTOB. Pe3lbl, OCHallI€HHBIE JIE3BUSIMU M3 3IH00pa,
MPUMEHSIIOTCST 111 CKOPOCTHOT'O YHUCTOBOTO TOYEHUS YYTYHOB, JUIsi 00OpabOTKH
BBICOKOJIETUPOBAHHBIX CTAJIIEW 1 MUHEPAJIOB.

J71st mosrydeHust BBICOKOTO KayecTBa 00padOTaHHBIX TOBEPXHOCTEH pe3liamu
C JIe3BUSAMHM M3 CHUHTETHYECKHX alIMa30B M 3Jb00pa, CTAaHKU JOJDKHBI HMETh
BBICOKYIO )KECTKOCTh U BUOPOYCTONYMBOCTD

B HacTosimiee BpemMs B MAaIIMHOCTPOEHUM HCIOJIB3YETCS  OO0JNbIIOE
KOJMYECTBO PAa3HOOOPA3HBIX PpEXYIIUX HMHCTPYMEHTOB. Hampumep, MMpoOKo
IPUMEHSIOTCS TOKApHBIE PE3Lbl, MUMEIOMIME OAHY PEXYLIYI0 YacTb M TaKUE
CIIOXHBIE HWHCTPYMEHTBI, KaK TMPOTSHKKH, HMEIOIIUE HECKOJIBKO JIECATKOB
PEXYIIUX 3yOheB.

[Toaromy OpoH3a He MoOrJla BBITECHUTh KaMeHHble opynusa? PasButue
pemeciia HacTOSTEIbHO TPeOOBaIO CO3AaHUs TAKOIO MaTepHala, KOTOpbIH coueTal
Obl B ce0e MPOYHOCTh OPOH3bI M TBEPAOCTh KaMHs. TakuMm MaTepuaioM sSBHIJIOCH
xkene30. OHO J1ajo PEMECIIEHHUKY OPYAUsS TaAKOM TBEPAOCTH U OCTPOTHI, KOTOPBIM
HE MOT IIPOTUBOCTOSATh HU OJIMH KaMEHb, HU OJJUH U3 U3BECTHBIX TOTJa METAJIOB.

B cpenHeBEKOBbE €111e OTCYTCTBYET pa3/eiIeHUE TPyAa MEXAY OTAEIbHBIMU
eXaMd M BHYTPU LEXOB MEXAYy OTIEIbHbIMU pabounmu. Kaxnapiii paboumii
JOJKEH OB YMETh JIeNaTh BCE ONepallii, CBA3aHHBIE C MTPOIYKLIUEN €ro 1exa.

ManyQakTypHblid HepUOAd, KOTOPBIA NpPHUILIET HAa CMEHY PEMECICHHOMY
MIPOU3BOJICTBY, O3HAMEHOBAJICS TE€M, YTO MPOU3BOJCTBO ObUIO pa3/esieHO Ha Psijl
onepauui, U Kaxjaas U3 HUX BBINOJHAIACH OTAEIbHBIM Pab0O4YMM, 4TO IPHUBENO K
COOTBETCTBYIOIIEH Au(depeHmanuu opyauil Tpyna U HPUCHOCOOJNCHHUS UX K
OIpe/IeTICHHBIM OllepalsaM MaHy(akTypHOTrO IPOU3BOCTBA.

"KomnextuBHblli  pabouuii'’, KOTOpBI co37aBajcsi B  pe3yjbTaTe
MaHy(GaKTypHOTrO TpyJa ONpEAEICHHOr0 4Hclia pabdouux, ObBUT TOpasio
OpPOM3BOAUTENbHEH, 4YeM TO K€ 4YHUCI0  paboyuX,  CaMOCTOSITENBHO
OCYULIECTBJISIOIIUX BCE ONEPALMU IO U3TOTOBJIEHUIO JAHHOTO U3EIHS.

Pe3kuil ckayok B pa3BUTHM NPOU3BOAMTEIBHBIX CHJI OOIIECTBa Mbl
HaOJM0jaeM NpHU IMepexoAe OT MaHy(PaKTypHOTO MPOU3BOJACTBA K MAIIMHHOM
WHYCTPUH, 3TO OBUIO CBSI3aHO C MEPEXOAOM OT PYYHOTO TPyJAa K MAIIMHHOMY, C
nepegadeil MexaHu3My (QyHKIMH HEMOCPEICTBEHHOTO BO3JEHCTBHUS Ha TMpEeaMeT

TpyJa.

[IpumeHeHne MallvH MO3BOJIUIIO BBIBECTH MOIIHOCTH OPYAUN Tpyaa JaJIeKo
3a  mpenensl  (PU3MYECKUX BO3MOXKHOCTEHW YEJIOBEKA, TIOBBICUTh CKOPOCTH
MpOTEeKaHUsI pabOYMX MPOIIECCOB, Pa3BUTh MPUHIIMIIBI arperaTupoBaHUs MAIIWH,
KOT/Ia B €IMHBIA KOMJUICKC, YIPABISIEMbI YEIOBEKOM, BKIIIOUAETCS P pabounx
MEXAHU3MOB.

PyuyHOl Tpya HE MOr pa3peliuTh U MHOTMX TEXHUYECKHX 3a4ad, KOTOPBIE
CTaJli BO3HUKATh B MAIIMHOCTPOEHUH, IIPU BO3PACTAONIEH CIIOKHOCTH MAIlWH,
YBEIMYCHHS KX MOIIHOCTEH U TOUHOCTH pabOThl MEXaHU3MOB.
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OCHOBHBIM TEXHHUYECKUM CPEACTBOM IpU OOpabOTKE METAUIOB B TOT
nepuoJi ObUl py4YHOU TOKapHBIM cTaHOK. B mporecce paboThl Ha HeM pabouuit
Jep’Kall pe3ell B pyKax M MepemMelan ero B TpeOyeMoM HampaBieHUH, B
COOTBEeTCTBHH ¢ (hopMoi oOpabaThiBaeMol moBepxHocTH. HeoOxoaumo Obuto Ha
CTaHKEe UMETh MEXaHU3M, KOTOPBIN Jep:kay Obl pe3el] U 3aMEHUJT PYKY YeJIOBEKa.
TakuM MeXaHM3MOM SIBWICS CYNIOPT TOKApHOTO CTaHKa. TOKapHbIE CTAHKHU C
cynmnoptoM BrepBble ObutH TocTpoeHsl B Poccum A. K. HaproBeim (1693-1756
IT.).

[IpuMeHeHue cynmnopra Mo3BOJIMIIO HUCIOJIb30BaTh MAIIMHHBIN UHCTPYMEHT,
CO3/1aThb  BBICOKONPOU3BOAUTENIbHBIE, = MHOTOMHCTPYMEHTAJIbHBIE  CTaHKH,
MO3BOJISIIONINAE HU3TOTOBJSATH PAa3IMYHBIE JIETAIM MAIIUH C BBICOKOW CTEMEHBIO
TOYHOCTH U OBICTPOTHI.

[lepexoq kK MalIMHHOW MHIYCTPUM MPUBENI K YPE3BbIYAWNHO OypHOMY
Pa3BUTHIO UHCTPYMEHTOB U CO3/IaHUIO HOBBIX X THUIIOB.

Bo Bropor mnonoBuHe XIX Beka MOSBISAIOTCA TaKUE HHCTPYMEHTBI, Kak
CIUpaJIbHOE CBEPJIO, Pa3BepTKa, 3€HKEP, pa3HOOOpa3Hbie (Ppe3bl, B TOM YHUCIE
3aTbUIOBaHHbIC (DacoHHBIE Gpe3bl 11t 00paboTku 3yduaThix kojec. B konie XIX u
Hayaje XX BEKOB CTalld HCIOJb30BaThCAd B IPOU3BOACTBE TAKHE CIIOKHBIC
WHCTPYMEHTHI, KaK 4YepBsiuHble (Ppe3bl, 3yOope3Hbie NONO0AKU, TPeOCHKH U p.
JBanuarsie rogel XX BeKa XapaKTepU3YIOTCS BHEIPEHHEM TaKOr0 MHCTPYMEHTA,
KaK MPOTSKKA, KOTOpas B HACTOAIIEE BpPeMs HAXOJUT IIMUPOKOE MPUMEHEHUE B
CUJIy BBICOKOW MPOM3BOJUTEILHOCTH U KauecTBa 00paboTku. B 3TOT ke mepuoj
HAYMHAIOT NPUMEHSATh BCEBO3MOKHbBIE KOMOMHUPOBAHHBIE HHCTPYMEHTHI, HA0OPHI
WHCTPYMEHTOB, IMO3BOJISIIOIIINE COBMENIATh Pa3IUYHbIE ONEPALUH.

Pexymmii MHCTPYMEHT SIBJISIETCS BaKHEHIIUM  BJIEMEHTOM TEXHUKH
Pa3IMYHBIX OTPACIIEN MAIIMHOCTPOUTEIHLHOW MPOMBIIIICHHOCTH. Ha npoTshkennn
BCEl HCTOPMHU TEXHUKM YCOBEPIICHCTBOBAHMS  PEKYLIEr0 HWHCTPYMEHTA
OKa3bIBalIM OOJIbIIIOE BIUSHUE HA KOHCTPYKIIMIO METAJUIOPEXKYIIUX CTAHKOB H
TEXHOJIOTUIO MAITUHOCTPOCHHUSI.

Hampumep, npuMeHeHne OBICTPOPEKYIIEH CTald BMECTO YIJIEPOAUCTOMN
WHCTPYMEHTAJILHON BBI3BAJIO PE3KOE TMOBBLIINICHHE PEKUMOB O00pabOTKU W,
COOTBETCTBEHHO, MPOU3BOAUTEIBLHOCTH TPyAa.

CkopocTH pe3aHusi UHCTPYMEHTOB W3 YIJIEPOJUCTBIX CTajleil KoJeOalnuch
okosio 10 ™M/MuH. WHCTpYMEHTHI XK€ W3 OBICTPOPEXKYIIEH CTalau IMO3BOJIUIH
MOBBICUTH CKOPOCTh pe3anus A0 30—40 mM/muH. [Tono6HOE NOBBIILIEHHE CKOPOCTH
pe3aHus HE MOTJIO HE OTPa3UThCA HAa KOHCTPYKIIMH METAJIOPEKYIIUX CTAaHKOB.
Cranku, uMerole OoJIbIlIee YhCciio 000pPOTOB, CTald 00Jiee KECTKUMH, OoJee
MaCCHUBHBIMU.

['pynmnoBoii TpaHCMUCCUOHHBIN MPUBOJ] ObLIT 3aMEHEH WHIUBUTYAJIbHBIM.

[Tpumepom Hanbosiee COBEPIICHHOTO TOKAPHOTO CTaHKA, MPEIHA3HAYECHHOTO
U1l 00paboOTKM JeTaneil MaluH OBICTPOPEKYIIUMHU pPe3laMu, MOXKET CIYKUThb
cranok JIWII 3aBoma "Kpacuswiii nponerapuii’. Ilepas maptust u3 10 craHkoB
JINII-200 6puta BeimyteHa k 1 mas 1932 r. Tokapao-BHHTOpE3HBIH cTanok JIMII-
200 c¢ BeicoToM 1eHTpoB 200 MM UMeEN HWHIUBUAYAIBHBIA 3JIEKTPOIPHUBO/I,
o0ecIeuynBarIIMi MaKCUMATbHOE Yrciio 000poToB mmuHAens (600 06/mMuH).
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JlanpHeNmnii Mporpecc MalMHOCTPOEHUS CBSI3aH C IPUMEHEHUEM TBEPABIX
CIUIaBOB B KayeCcTBE MaTepuajia pEeKylUMX HHCTPYMEHTOB. lcnonap30BaHue
TBEPJBIX CIUIABOB IO3BOJMJIO YBEIUYUTh CKOPOCTU pe3aHusi B 3—4 pasza 1o
CPABHEHHUIO CO CKOPOCTSIMH OBICTPOPEXKYIIUX MHCTpyMEHTOB. [lomoOHOE pe3koe
YBEJIMYEHHE CKOPOCTH pE3aHMsI HACTOSITENIbHO MOTPeOOBajO CO3JaHHUS HOBBIX
METAJUIOPEKYIIMX  CTAHKOB,  COOTBETCTBYIOIIMX  BO3MOXHOCTSIM  HOBBIX
MHCTPYMEHTOB.

[IpumenuTenbHO K 0OpaOOTKE TBEPAOCIUIABHBIM HHCTPYMEHTOM CTAHKHU
JUII ycrapemu. Ilostomy B 1949 1. 3aBoxy "KpacHelii mnposerapuil” cran
BBIITYCKaTh HOBYIO MOJIEJIb TOKAPHOTO cTaHka 1 A62 ¢ yBEIMYEHHON MOIIHOCTBIO U
B JIBa pa3a O0JNbIINM MaKCUMaJIbHBIM YHCIOM O0OpPOTOB HIMHHJIENS MO0 CPABHEHHIO
co crankoMm JIUIT-200. Ho u 3TOT cTaHOK, KOTOPKI BhITTycKajics mo 1956 r., He
MOT y/I0OBJIETBOPUTH BCEM TPEOOBAHUSM CKOPOCTHOTO pE3aHUsl.

[Toatomy Ha 3aBoae "KpacHbiii mponerapuil” Obul co3laH U B HOsSOpe
1956 r. 3amymieH B mpous3BoACTBO cTtaHOKk 1K62 ¢ yuciom oboporoB ot 12,5 1o
2000 o6/muH.

Takum  oOpa3oMm,  BHEApEeHHE  HOBBIX, Oojiee  COBEpPILUCHHBIX,
MHCTPYMEHTAJIBHBIX MaTEpPUaJIOB MPHUBOJUT K COOTBETCTBYIOLIEMY HW3MEHEHHIO
KOHCTPYKIIMH METAJUIOPEKYIIMX CTAHKOB, 3aCTaBIsIE€T IPOEKTUPOBaTh HX C
YBEIMYCHHBIMU YUCIAMH 000POTOB, 00JI€€ MOITHBIMH U KECTKUMH.

Pexyminii MHCTpYMEHT HE TOJBKO OKa3bIBAET BIMSHHUE HA KOHCTPYKLIHIO
CTAaHKOB, TEXHOJIOTHIO W3TOTOBJICHUS W3JEIHI, HO U B OINPEACICHHON CTENEHU
OKa3bIBa€T BO3JICMCTBUE HA KOHCTPYKTHBHBIE (opmbl Jetaneid MamuH. Tak,
NOSIBJIECHUE M IIHPOKOE PAaCIpPOCTPAHEHHWE B MAIIMHOCTPOECHUU NUIMILIEBBIX
COEJIMHEHUI CTaJI0 BO3MOKHBIM Ojarojaps NPUMEHEHUIO0 METOJa MPOTITUBAHMUS.
Hanpumep, NUTULEBOM MPOTSHKKON MOKHO obecneyuTh
BBICOKOTIPOU3BOJIUTEIBLHYI0 00pa0OTKY HUIMIIEBOTO OTBEPCTHS C HEOOXOIUMOM
TOYHOCTBIO. HO ¢ Jpyrod CTOpPOHBI, Hampumep, Pa3BUTHE  TAKEIOrO
CTaHKOCTPOEHHUS MOTPEOOBATIO CO3TaHMS HOBBIX KOHCTPYKIIUNA KPYITHOTa0aPUTHBIX
UHCTpyMeHTOB.  Pa3paboTka W  HCIONB30BaHME B MAaIIMHOCTPOEHUU
ABTOMATHUYECKUX JIMHUM Takke MOTpedoBaia MPOEKTHUPOBAHUS WHCTPYMEHTOB C
BBICOKOM pa3MepHOIl CTOWKOCTBHIO, CTIOCOOHOTO 00padaThIBaTh JIETAIU B MpeAeiiax
3aJIaHHBIX JIOIYCKOB B TEYEHHUE OMNPEIEICHHOTO BPEMEHH, HAllpUMEp CMEHBI. B
pe3ysibTare ObUIM pa3pabOoTaHbl MHCTPYMEHTHI C OOHOBJISIOIICHCS B MpoOIecce
pE3aHus PEXKYILIEn KPOMKOW, HWHCTPYMEHTbl C aBTOMATHYECKOW HAJIAJKOW,
WHCTPYMEHTBl C HACTPOWKOM Ha pa3Mep BHE CTaHKa, YCTPOMCTBA IS
aBTOMATHUYECKOM 3aMEHbI M3HOIIIEHHOT0 MHCTPYMEHTA B IIpoliecce paboThl JIMHUU.

Ha nepBblIii B3IJI1 MOXKET MOKA3aThCSA» UTO POJIb PEXKYIIUX UHCTPYMEHTOB
B MPOMBIIUIEHHOCTH  HeBenuka. OnHako, €ciad  y4yecTb, 4YTO  Ha
MaIllMHOCTPOUTENBHBIX 3aBOJaX €XEAHEBHO MUJUIMOHBI PEKYIIUX KPOMOK
00pabaThIBAIOT NECITKH MUJUTMOHOB BCEBO3MOMKHBIX JI€Taliel, TO CTaHET SICHBIM
3HAUCHWE WHCTPYMEHTa B HAPOJIHOM XO3SHUCTBE. YCICIIHOE pPa3BUTHE JIHOOOTO
MalIMHOCTPOUTEIBHOIO IPOU3BOICTBA B 3HAYUTEINBHON CTENEHU 3aBUCUT OT TOTO,
HACKOJIbKO OHO 00ECIEUEHO HAJ[JIeKAIIIM KOJMYECTBOM HHCTPYMEHTA.
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B nmopeBomormonnoe BpemMs B Poccum He OBIJIO HH  OJHOTO
CHEUHUAIM3UPOBAHHOIO MHCTPYMEHTAIBHOTO 3aBOJA. Pexxyluii MHCTPYMEHT IS
COOCTBEHHBIX  HYXXJ  H3TOTOBJISIM  ToyubKO  Tynbckuid,  IlyTumoBckui,
3nmaroycroBckuid, WMxeBckuii, OOyxoBckuii, KomomeHckuii 3aBoapl. I3-3a
rpaHuiibl BBO3uJoch 90% pexyumux uHcTpyMeHToB. B 1919 r. B MockBe ObLl
OpraHW30BaH IEPBbIM B HAIlIEd CTPaHE CHELHAIN3UPOBAHHBIA TOCYIapCTBEHHBIM
MHCTPYMEHTAJIbHBIA 3aBojA. Ha mepBoM »Tame 3aBoj CHELHANIM3UPOBAJICA Ha
MPOU3BOJICTBE PEXKYIIEr0 M 3aKUMHOIO MHCTpyMEHTa. Ero oCHOBHBIMU
U3ICNIUSIMU CTalnu (Ppe3bl, METUMKH, TUIAIIKH, pa3BEepTKH, cBepia. [IpousBocTBO
UHCTPYMEHTAa OBLIO OPraHM30BaHO HA OCHOBE Pa3/ielieHus MpoIlecca MPOU3BOJICTBA
Ha s JIEMEHTApHBIX OMEPAlMil U BBIMOJHEHUS KaXJ0M Ornepalnuu OTACIbHBIM
paboyuM  Ha  ONPENEICHHOM  CTaHKE,  OCHAIIEHHOM  CIELHAJIbHBIM
npucnocodsienreM. [lomoOHBIE  TOAXOA K  OpraHuM3alMd  MPOU3BOJICTBA
WHCTPYMEHTA ObLI [0 TOMY BPEMEHHU HOBBIM M MPOTPECCUBHBIM U OKa3aJiCid BEChMa
3 PEKTUBHBIM.

OTOT MPUHLHUIN Pa3ACIICHUS] TEXHOJIOTMYECKOro MpOoIlecca Ha pAll Onepanuin
U HCHOJB30BaHUS YHUBEPCAJIHLHOTO OOOpPYJOBAaHMS TPU €ro OCHAIIECHUU
CHeIUaIbHBIMU TPUCIIOCOONIEHUsAMU ObUT MPUMEHEH Ha JApyrux 3aBojaax. B
YaCTHOCTHU €ro MCIOoJIb30Ball CecTpOpelKnii HHCTPYMEHTAIbHBIN 3aBOJ, KOTOPBIN
B 1922r. npussn npoduiib HMHCTPYMEHTAIBHOTO 3aBoja. B mepuoj
BOCCTAHOBJICHUS HapOJHOTO X034ICTBA, Hapsy c Ha3BaHHBIMU,
(G YHKIITMOHUPOBAIM TaKUE CIEIHMAIM3UPOBAHHbBIC 3aBO/IbI, KaK 3aBOJ UM. JICHUHA B
3naroycre, 3aBOJi PEXKYIIMX MHCTPYMEHTOB B XapbKOBE, HAMWJIOYHBIE 3aBOJIbI B
Mpmuacce u Bopommnosrpazne.

K xoHIly nepBOM NATUIETKH BCTYIIWJI B CTPOM MOIIHBIA HHCTPYMEHTAIBHBIN
3aBon "@peszep” uMm. M.M. Kanununa. B cBsI3u ¢ myckoM M pa3BepThIBAHUEM
MIPOM3BOJICTBA MHCTPYMEHTA Ha 3aBoje "dpesep’’, a Takke Ha TaKUX 3aBOJaX, KakK
Cectpopeukuii u 31aTOYCTOBCKHW, pPOJIb MOCKOBCKOTO HHCTPYMEHTAIBHOTO
3aBoga (MHM3a) kak mnoOCTaBIIMKA HOPMAJIBHOTO PEXYIIET0 WHCTPYMEHTA
cTaHOBWIAach BTopocreneHHo. C a3Toro mnepuoma MU3 mnepexoguT Ha
MPOU3BOJICTBO TIPOTSIKEK, 3yOOPE3HBIX HWHCTPYMEHTOB M JAPYTOrO CJIOXKHOTO
HECTAHJIAPTHOIO HHCTPYMEHTA.

Takum  o0Opa3oM, 3a TOABl JIOBOEHHBIX TMSTHUJIETOK  MPOU3OILIU
CYILIECTBEHHbIC U3MEHEHUS B PA3BUTHUU WHCTPYMEHTAIBHOM MPOMBITIICHHOCTH. K
Havyainy 1941 r. Tonpko B cucteMe MHHHCTEpCTBA CTAHKOCTPOEHHUS ObLIO JIEBSTh
WHCTPYMEHTAJIbHBIX 3aBOJIOB.

Bwmecre ¢ TeMm, HECMOTPs Ha pOCT CHELUAIIM3UPOBAHHONW UHCTPYMEHTAIbHON
IMPOMBIIIUICHHOCTH, pOJIb €€ B YIOBJIETBOPEHHMU MOTPEOHOCTH HAPOIHOTO
XO03MCTBA B PEXKYIIEM MHCTPYMEHTE ObliIa BCE ke HeOOJbIIoi. B To ke Bpems B
CTpaHEe HETPEPBHIBHO U OBICTPO POCIIO YHCIIO MAITMHOCTPOUTEIILHBIX MPEAPUITHH,
BCTYNIWJIM B CTPOW TPAaKTOPHBIE 3aBOJbI B Bonrorpane, XappkoBe, YensOuHcke,
aBTOMOOWIbHBIE 3aBOAI B MockBe u  [OpbKOM, 3aBOJBI  TSDKEIIOTO
MAIIMHOCTPOEHHUS Ha Ypase, YKpauHe U Ap. TOJIBKO 3a oAbl NEPBOM MATUIICTKU
01710 BBeZIeHO B fieiicTBre cBbilie 1500 HOBBIX 3aB0/IOB U (haOpHK.
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EctectBeHHO, 4YTO Takoe TMOJIO)KEHHE  BBI3BAIO  HEOOXOIUMOCTD
JAJbHEUIIIETO CTPOUTENBCTBA HA MAIIMHOCTPOUTEIBHBIX 3aBOJAX KPYIHBIX
WHCTPYMEHTAJIBHBIX II€XOB, KOTOPHIE CO3[IaBAINCh B KOPOTKHE CpPOKH, ISt
YIOBIIETBOPEHUSI NOTPEOHOCTEH MpeanpusITHii B HE0OOXOIUMOM HHCTpyMeHTe. B
pe3yJbTaTe B MPOMBIIIJIEHHOCTH BBIPOCIA MHCTPYMEHTAJIBHBIE LIEXH, CTAHOYHBIN
MapK KOTOPBbIX, MO JaHHbIM 1932 r., BIBOE NpEBBIIAT CTAaHOYHBIM TMapK
MHCTPYMEHTAJIBHBIX 3aBOJOB. Kpymabie UHCTPYMEHTAJIbHbBIC LEXH,
NPEJCTaBISIBIINE MO CYIIECTBY 3aBOJBI CpPeIHEH BEIWYHHBI, OBLIM CO3JAaHBI Ha
TPAKTOPHBIX W aBTOMOOWJIBHBIX 3aBOJaX, Ha aBUAIMOHHBIX U JIPYyTrUX
npeanpuatuax. B pesynpraTe k koHIy 1940 r. Hama cTpaHa MOYTH COBEPIICHHO
OTKa3aJIaCh OT UMIIOPTA PEKYIIEr0o HHCTPYMEHTA.

B roner Benukoit OTeuecTBEHHON BOWHBI B pe3yJibTaTe NepedasupoBaHUs
IPOMBIIUICHHOCTA Ha BOCTOK CTpaHbl KOJMYECTBO CHELUATU3UPOBAHHBIX
MHCTPYMEHTAJIBHBIX 3aBOJIOB IOYTH YJBOWJIOCH M BO3POCJIO O CEMHAIUATH K €€
OKOHYaHWIO. bpulM  cO3MaHBl  MHCTpYMEHTaNIbHbIE 3aBOAbl B  TOMCKe,
HoBocubupcke, Opendypre, CBepasioBcke. B mociieBoeHHbIN EPUO pacIIMpEHUE
MPOU3BOJICTBA MHCTPYMEHTA IIUIO IO IYTH BHEIPEHUS HOBBIX MHPOTPECCHUBHBIX
METOJOB UX M3TOTOBJICHUS U OPraHU3allMi HOBBIX MHCTPYMEHTAJIbHBIX 3aBOJOB B
Bunnune, JIeBoBe, MuHcke, BuiibHIOCE M APYTHX TOPOIAX

KOHTpOJII)HBIG BOIIPOCHI:

1. Cucrematusupyire ATarbl CO3/1aHus YHUBEPCAIbHBIX
METaJUIOPEXKYIIUX UHCTPYMEHTOB.

2. CucreMaTtu3upyuTe 3Tambl CO3JaHUS CHEUAIbHBIX METAJUIOPEKYIIUX
UHCTPYMEHTOB.

3. HazoBuTe OTEUECTBEHHBIX YUYEHBIX, pabOTaBIIMX B OOJACTH TEOPUHU
pe3aHusi MaTepuaioB

4. HazoBure OTEYECTBEHHBIX pabounx-HOBATOPOB, KOTOpBIE
MPOCIABUIIUCH B 00JIACTH CKOPOCTHOM 00pabOTKH METAIIJIOB.

5. CucreMaru3upyiTe  HCTOPUYECKHME  COOBITHS,  CBSI3aHHbIE  CO
CTaHOBJICHHEM M Pa3BUTHUEM OT€YECTBEHHOI'O MHCTPYMEHTAIBHOIO MPOU3BOCTBA.

6. Kakue wuWHCTpyMEHTadbHBIE NPEANPUATHS ObUIM OPTaHU30BaHBI B
Poccuu 1 GyHKUIMOHUPYIOT B HaCTOALLIEE BpeMs?
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IIpakTHyeckoe (cemuHapckoe) 3ansaTue Ne 15
Pa3BuTne Teopum pesaHusi MeTaNI0B

[lenr W 3agauu MPaKTHUYECKOTO 3aHATHS — PACCMOTPETh 3aKOHOMEPHOCTHU
pPa3BUTHSI HAYYHBIX HCCIEIOBaHUN B 00JacTH Teopur OOpabOTKM MaTepuasioB
pe3aHueM.

[11aH NpakTUYECKOTO 3aHATHSA:

1. KoHTpoJib MOATOTOBIEHHOCTH CTYJIEHTOB K 3aHATHIO
2. U3noxxeHue TEOPETHUUECKOTO MaTepuasa

3. OTBeTHI CTYIEHTOB HA BOMIPOCHI MIPernojaBaTes

4. TlonBeneHune UTOTOB 3aHATHS

MeTtoauyeckue yKasaHus

O6pa60TI<a MCTAJJIOB PC3aHUCM ABJIACTCA M HAa MHOI'HC I'OAbl OCTAHCTCA
OCHOBHBIM TCXHOJIOTHYCCKUM IIPHUCMOM H3T'OTOBJICHHA TOYHBIX I[GTEUIGﬁ MalllMH "
MexaHu3MoB. B HCTOPHUHU MW MCTOHOJIOTMH TCOpHH PC3aHHUA MCTAJZIOB MOKHO
BBIACIUTDL YCTBIPC IICPHOIA.

Llepwiii nepuoo.

OCHOBOIIOJIO)KHUKOM HAYKH O DPE3aHME SBIAECTCS PYCCKMWA yuyeHbld M.A.
Tume mnpodeccop IlerepOyprckoro ropHoro uHcTUTyTa. OH  TpoBen
CUCTEMATU3UPOBAHHBIE MCCIEIOBAHUS CTPYKKOOOpa30BaHUS U CO3[al CXEMY
mpolecca  CTPY’KKOOOpa3oBaHUSI C  €ro  MaTEeMaTUYECKUM  OINHCAHUEM.
@DyHaMEHTAJIbHBIM YYEHHEM B HAyK€ pE3aHusl CUHUTAETCS HCCIEI0BATEIbCKAS
padora WM.A. Tume "ComnpoTuBieHue MeTayla U JepeBa PE3aHUI0',
omyonmkoBanHas B 1870 romy Ha Jlyranckom 3aBoje. B 3Toil KHUTE H3710KEHBI
pE3yNbTAThl OIBITOB IO CPE3aHUIO0 CTPYKEK M TeOopus Iporecca pe3anus. M.A.
Tume BriepBbIe AaeT ONpeAeNeHUE MpoLecca pe3aHusi, MPUBOAUT KiIacCU(UKAIIHUIO
CTPY’KEK, OOBSICHSIET SIBJICHUE YCAJIKH CTPYKKH (U3MEHEHHE pa3Mepa B pe3yJibTaTe
IUIACTUYECKOr0  1e(OpMHUpOBaHMs), JOKa3blBaeT, 4YTO TOJIIMHA W UIMPUHA
Cpe3aeMoro cJiosi MO-pa3HOMY BiIMseT Ha paboTy pe3anus. Ha ocHoBanuu
HKCIIEPUMEHTAJIBHBIX HCCIEJOBAaHUI YCTAHOBIIEHA 3aBUCHMOCTh MEXKIY CHIION
pe3aHus U pa3MepaMu Cpe3aeMOro Cliosi, MOKa3aHa MNEPUOJUYHOCTH Ipoliecca
CTPY>KKOOOpa30oBaHUs U ''yroj IeUCTBUA' MPU OTACICHUH dJIEMEHTa CTPYKKU. MM
YUHUTHIBAJIOCh BOJIOKHUCTOE CTPOEHHUE JPEBECHHBI M MPEIJIOKEHO paccMaTpuBaTh
TOPIIOBOE, MPOAOJBLHOE U MOMEPEYHOE PE3aAHUE.

Bmopou nepuoo.

HoBbiM sTamom B Hayke O pe3aHue SIBISIIOTCA palbOTHI IMOCIeaoBaTeleit
uccnenoBanus M.A. Tume I1.A. AdanaceeB u A.B. I'amonun. B 1886 r. Beixogut
kanra [1.A AdanacseBa "Kypc MexaHW4YeCKOW TEXHOJOTHHU JepeBa’’, B KOTOPOU
Py aHAJM3E MpoIecca CTPYKKOOOpPa30BaHMsI KCIOIB30BAHBI METOJABl HAyKH
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CONPOTUBIIEHUS] MaTepuaioB. B kuure yrounsercs (opma SIIOpHl 1aBICHHIMA
cTtpyxku Ha pesen. [I.A. AdanacbeB BIEpBble YyKa3blBACT Ha POJIb TPEHHUS B
MIPOIIECCE PE3AHMUS.

B ormmume or M.A. Tume II.A. AdanackeB cuuTajng, 4YTO JaBJICHHUE
oOpabaTbiBaeMOro MaTephalia Ha TMEpPEeJAHIOI TOBEPXHOCTh pacHpeiesieHO
HEPaBHOMEPHO, U UTO HauOOJIbIlIEE IaBIICHUE UMEET MECTO Y PEXKYIIEH KPOMKH, a
B TOYKE BXOJIa B MaTEpHUall OHO PAaBHO HYJIIO.

Teopun Tume HanwM mocieayromee pasButue B pooborax K.A.3BopbiknHa B
kaurax "Pabota m ycwime Uil OTACICHHS] METAUIMYEeCKuX cTpykek” u "Kypce
MexaHndeckoil Texunosoruu nepesa” (1894 r.) B cBoux pabdorax K.A. 3BopbikuH
JIeNaeT TMONBITKY BBIACHUTH BIMSHHE IUIOIIAJMA CEYEHUS CTPYKKH Ha YCHIIUE
pe3aHus MpU MOCTOSHHOW TOJIIIMHE U IIEPEMEHHOM INPUHE CTPYXKKH. Pe3ynbrarsl
OMBITOB TOKa3aJid, 4TO paboTa pe3aHus MNPONOPUUOHAIbHA OOBEMY CHSTBIX
CTPYXEK, CIEJOBATEIILHO, CUJIA PE3aHUSI U3MEHSIETCS MTPOIIOPLMOHAIIBHO HIMPHUHE
cTtpykku. CoBceM Jpyrue pes3ysbTaThl IMOJYYUIIUCh, KOTJA CEYEHHE CTPYKKU
U3MEHAJIOCh TOJBKO 3a CYeT TONmMHb ee. PaboTta pe3aHus u3MEHsIACh
HEMPONOPLMOHAIBHO TOJIIMHE CTPYXKKH. K.A. 3BOpBIKMH OTMEYaeT, yAelbHas
paboTta pe3aHus "'HE €CTh BEJIMYMHA IOCTOSIHHAs, a, HANPOTHUB, MEPEMEHHAas W
YMEHBIIIAETCS C YBEIWYCHUEM TOJIMMHBI CTpykKu'. Ha ocHoBe storo K.A.
3BOpPBIKUH MpeIokKuUI  (HOpMyay I pacyeTa yAEIbHOW CHJIBI  pe3aHusl.
[IpensioxkenHas uMm  ¢opmyna s ONPEACNICHHUs yAEIbHOM CHIIBI  Oblia
NOATBEP)KIEHA BCEMHU IMIOCJIENOBATENsIMA M B NPUHIUIHAIBHOW  (dopme
COXpaHWJIaCh Mocenyac.

Ho 1905-1910 craBarcs mnpoBeneHHsle H.H. CaBuHBIM mepBbIE OIBITHI
WCCJIEIOBAHMS BJIMSIHUSL CMAa304HO-OXJIQAUTENbHBIX JKUJKOCTEH Ha MPOLECcC
pe3aHus, a TakKe M3ydYeHHe TEIUIOBbIX SBJICHHM mnpu pe3aHuu. boiee
COBEpIICHHbIN aHanu3 (PU3MUECKON CYIIHOCTH Ipolecca pe3aHus METauIoB ObLl
npousBenieH S.I'. VcadeBbiM, KOTOPBIN BIEpBbIC TPUMEHIIT MeTauIOrpapuaecKuit
METOJ JUIsl MCCIIEIOBaHUs Ipolecca pe3aHus. M3ydas TemiiepaTypy pe3aHus,
A.I'.YcaueB pazpaboTtain psj KOHCTPYKIHA TEpMOIIap, IPUMEHEHNUE KOTOPBIX J1aJI0
BO3MOYKHOCTb OIPEIEIINTh TaK HA3bIBAEMOE TEMIIEPATYpPHOE MoJje pe3na. Takxe oH
YCTaHOBHWJI, YTO TOYHOCTb MCCJIEJOBAHHMS IpOLEccCa PE3aHUsl 3aBHUCUT OT YPOBHS
CPEICTB M3MEPEHHs. 3HAUYUTEIBHOE Pa3BUTHE METOIOB WU CPEICTB H3MEPEHHUS
noyuusio B pabore Skopa I'puropreBuua ¥Ycauepa "SBieHus, TPOUCXOSAIINE TPU
pe3annu MetamuioB”. OH W3yyan IpoLecc pe3aHusl METauIoB MPU MPOMBIIIIIEHHBIX
CKOpOCTAX, QoTorpadupys o6paboTaHHbIE TOBEPXHOCTU U MOBEPXHOCTh CTPYKKH
yepe3 Mukpockon. Cuiny pe3aHuss UM3MEpsJ  CKOHCTPYMPOBAaHHBIM UM
MEXaHUYECKUM JIMHaMOMETpoM. [l ompeneneHusi TemrepaTypbl MOBEPXHOCTU
pe3lia ucnonb3oBan tepmonapy. Ilpu 3Tom nns u3MepeHus: KoJudecTBa Teria B
CpE3aHHON CTpPY>KKE OH MHCIIOJIb30BaJl KaJOpUMETp, B KOTOPbI cOpachiBal
CTPYXKY Cpa3y IOCJ€E €€ OTACIICHHUS.

B sToT mepuon B pa3BUTHE MPAKTUKU PE3aHUS METAIOB OOJBIION BKIIAT
caenanu pycckue Mexanuku-uzobperarenn XVIII cronmetusi. Pycckuit mexanuk
A.K. HapToB BriepBbie M300pen TOKAPHBIM CTAHOK C MEXaHUYECKUM CYIIIOPTOM.
bonee cymecTtBenHslil Bkiaa B pazButue crankoctpoeHuss XVIII B. BHec MexaHuK-
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uzooperatens M.B. CunopoB-KpacunsuukoB u . baTtuiues, xotopble cozpanu
MHOTOIIMMUHACIBHBIN CTAaHOK 1T 00paboTKM CTBOJIOB pyxkei. M.B. JlomoHoCOB
n300pen chepoToKapHbI CTAaHOK, HA KOTOPOM 00palaThIBAIMCh METALTMYECKUE
chepuueckue 3epkaa.

B konne XIX cromeruss 3a M3y4yeHMEM MPOLIECCOB pPE3aHUS B3SJICA
amepukanckun uccienonarenb O.Teumop. @opmynsr O. Telnopa mis pacuera
CUIbl W CKOPOCTM pE€3aHHs, IMPEIHA3HAYEHHbIC I PELICHUS YaCTHBIX
MPAaKTUYECKUX 3aJ]ay, MPEJCTaBISUIM COOOM TOJBKO CTATUCTUYECKOE OMUCAHUE
OMIIUPUYECKU HAKOIUICHHOW WH(OpManuu W HE 3aTparuBaid  (HU3UICCKOU
CYITHOCTH TIporiecca pe3aHus. BTopoil sTam pa3BUTHA HAyKH O pEe3aHHE ObLI
BBIICJICH Oyarogapsi CO3/IaHUI0 OTEYECTBEHHOM INKOJIBI PE3aHMs B ITOT IMEPHO/I,
KOTOpasi u3yyajga KOPEHHBIE BOMPOCHI Mpoliecca pe3aHus W HaAMHOTO OOOTrHasa
3arpaHUYHbIC UCCIIEAOBAHMUS.

Tpemuii nepuoo.

[Tocne Oxts6pbekoit peBomtonusa 1917 r. B CCCP HaunHaeTcst HOBBIM dTan
B Pa3BUTUM Hayku o pe3aHuu. B 1925 r. BeIXOauT B cBeT paboTa mpemnoaaBaTens
Jlenunrpanckoit aprusuiepuiickoit akamemun A.H. Yemtoctkuna “Bnusnue
pa3MepoB CTPYKKM HA YCUIIME pE3aHHs METaJUIOB', KOTOpas, MO CJIOBaM aBTOpa,
ABJIAETCS ''PE3yNIbTATOM KPUTHUYECKONM OOpabOTKHU TJIABHEHIIMX COYMHEHUH,
OTHOCSAILIMXCS K BONPOCY PE3aHMsI METAJUIOB HAa CTAaHKAX, a TAKK€ COOCTBEHHBIX
U3bICKAHUI U OMBITOB aBTOopa B 3ToM obOmactu'. A.H. YemocTkuH mudpamu u
rpadpukaMyd TOATBEPAWSI HEOJAMHAKOBOE BJIUSHUE IIUPUHBI W TOJIIUHBI
cpe3aeMoro cjos Ha cuity pesanus. Pabotsl A.H. YemtocTkrHa chirpaiu O0JIbITYIO
poJIb B KpUTHKE (HOPMAIMCTUYECKOTO HAIMPABJIEHUSI B TEOPUH PE3aHUS METAIIOB,
MOJIYYMBIIETO HA3BaHUE 'HEMELKOM IIKOJbI' Pe3aHusl.

B ronapl mepBoil MATWIETKH aKTHUBHO Pa3BUBAETCS MAIIMHOCTPOCHHUE, YTO
€CTh OCHOBOW MHIYCTPHAIHM3ALMKU CTPaHbl. DTO PA3BUTHUE MPEIBSABISIIO BBICOKHE
TpeOboBaHMsI K Hayke Tmpo pe3anue wmeramioB. [Ipu Texunuyeckom coBere
HapkomTspkmpoma Obuta co3mana Komuccuss 1Mo  pe3aHuio METAIOB  TOJ
ynpasinenuem E.Il. Hagenckum B cocraBe JI.U. Kammpuna, B.A. Kpuoyxosa,
.M. becnipo3zpannoro u C.J[. Tuma. Komuccust mo pezanuto, Kk pabore KOTOpOH
oo mpuBnedeHo Oousbmie 30 BVY30B, wuccienoBarenbCKMX HMHCTUTYTOB H
3aBOJICKMX J1TaOOpaTOpui, CTaja PYyKOBOMSIIEH M IUIAHUPYIOIIEH opraHu3anuein
BCECOIO3HOTO 3HAYEHHS BO BCEX HAYYHO-MCCIEIOBATEIbCKUX paboTax pe3aHus
MeTaIoB. Ha mpoTsKEeHUH MSITH JIET MO €IWHOW METOJUKE OBLIO BBIMOJHEHO
0k0J10 250 KanuTalbHBIX UCCIEAOBATEILCKUX Pa0OT. DTO MO3BOJUIO pa3padoTaTh
OCHOBHBIE HOPMAaTHBBI M PYKOBOJAIIME MaTepuaabl IO pacdyeTaM peKHUMOB
pe3aHus Il BCEX OCHOBHBIX BHAOB MeTauiooOpaboTku. [losBisiercs psa pabot
OOJBIIIOT0 HAYYHOTO 3HA4YEHUs, KOTOphle BMecTe ¢ Marepuaiamu Komuccuu 1o
PE3aHUI0 METAIUIOB 3aJI0KWIN (DYHAAMEHT COBETCKOM IIKOJIBI pEe3aHMUSI.

BaxxHoe 3HaueHUs OJi1 pa3BUTUSI HAYKU O pPE3aHUE HMEIU JOCTUKEHUS
OTE€YECTBEHHBIX YUEHBIX A3TOr0 MEpHoJa B pa3pabOTKe METOJOB CKOPOCTHOTO
pe3aHusi METaJUIOB TBEPAOCIIaBHBIMU HHCTpyMeHTaMu. B 1937-1940 romax Obuta
JIOKa3aHa BO3MOXHOCTh OOpabOTKH YEpPHBIX METALIOB TBEPAOCIUIABHBIMU
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UHCTPYMEHTaMU 0C000i (POpPMBI CO CKOPOCTBIO pe3aHusi, KOTOpas AOXOAuja JI0
250-300 o6/mMun. C 1940 roma Ha HEKOTOPHIX 3aBOJaX HAYMHAIOT TPUMEHATH
pe3ubl U Gpe3bl C IIACTUHKAMHU TBEPJBIX CIJIABOB, KOTOpbIE palOTaroT MpU
BBICOKHX CKOPOCTSIX.

B roast Benukoit OreyecTBEHHON BOWHBI yueHbIE BCE CHJIBI OpOCWIM Ha
pelieHue psga MpakTUYECKUX 3aJaHuii, KOTOpbIE MOBBIIMIAIOT MPOAYKTHUBHOCTD
paboThl M KayecTBO MPOIYKIMHM OOOPOHHOM MPOMBIIUIEHHOCTU. B 10BOEHHBIM
NepUoJl Mpeodslafjail  AKCIEPUMEHTAJIbHbIE METOAbl HM3YyYEHHsS IPOLIECCOB
pe3aHusl, Janblle OHU COYETAJUCh C AHAIMTHYECKUMU. (I M3ydeHHUs pa3HBIX
CTOPOH TIpoLecca pe3aHHsl IIMPOKO  HCIHOJNB3YIOTCS  BBICOKOCKOPOCTHAs
KHHOCHEMKA, TOJIAPU3AIMOHHO-ONITHYECKH METOJ, METOJ PaJHOaKTHBHBIX
U30TONOB PEHTICHOCKONHS U 3JIEKTPOHHOCKONMS, CKaHUpoBaHHE. bonbiioin
DKCIIEPUMEHTAJIBLHBI MaTepuajl, HAKOIUICHHBIH B pe3yjibTaTe MPOBEICHHBIX
UCCJIEIOBAHUM, TMO3BOJMI MPUCTYNUTh K pa3paboTke o0Iei Teopuu mpolecca
pezanus. [.\U. TI'panosckuii, B.A. I[lumkos, C.C. Iletpyxun, B.®. bo6poB u
Ipyrue pa3paboTaiv KHHEMAaTUKy pe3aHus — pasliel HayKu Npo pe3aHue
METaJUIOB, KOTOPask U3y4aeT NPUHIUIHAIbHBIC KHHEMATHYECKUE CXEMBI pEe3aHUs U
JEUCTBUTENbHBIE ~ T€OMETPUYECKUE  MapaMeTpbl  MHCTPYMEHTOB,  KOTOpPBIC
OTIPEJIEIISIIOT XapaKTep CTPYKKOOOpa30BaHUsl, M3HOCA U CTOUKOCTh HHCTPYMEHTOB.

HanMenbiield MateMaTu3auy Mojjanach TEOPHUs M3HOCA HMHCTPYMEHTOB,
YTO OOBACHSETCS MCKIOYUTEIBHON CIOXKHOCTbIO (PU3MUYECKUX IPOLIECCOB,
KOTOPBIE TTPOXOIAT Ha KOHTAKTUPYIOIINX MMOBEPXHOCTIX HHCTPYMEHTA B YCIIOBHUSIX
BBICOKHUX JIaBJICHUH U TEMITEpaTyp, KOTOPhIE HIMEIOT MECTO MPH PE3aHUH.

B sroT mepuon mnonyuuna pa3BUTHE TaKkKe Teopus 00pabaThIBaeMOCTH
METauIoB M cIuiaBoB. Hapsimy ¢ pa3paOoTKoil HOBBIX YCKOPEHHBIX METOJ/IOB
onpeneneHuss 00padaTbIBaeMOCTH ObUIM TOJYYEHBbl LEHHBIE CBEACHHS MPO
BIIUSIHUE XUMUYECKUX, MEXaHUUECKHX, TEIUIO(PU3NIECKUX U CTPYKTYPHBIX CBONCTB
MaTepHaJioB Ha JOMYCTUMYIO CKOPOCTh W CHUJl pe3aHus. B cBsizu co Bcemu
TpeOOBAHUSIMU, KOTOPBIE IMOBBIIIAIOTCA, K KAa4€CTBY BBIITYCKA€MOW MPOIYKIIUH,
OblJla BBITIOJIHEHA OoJbliasi paboTa MO HCCIACAOBAHHUIO TMpOIEcca pe3aHus
METaJUIMYECKUMHU U a0pa3uBHBIMH MHCTPYMEHTAMU C TOHKHUMH U CBEPXTOHKHUMHU
ctpykkamu. Po6oramu JI.H. Macnosa, A.B. IToazes, C.I'. Penpko, A.JI. MaTanuna
U 1p. ObUIM MCCIIEIOBaHbl (DU3UUECKUE MPOIIECCHl MPU PE3aHUe 3aKPEIUICHHBIM U
CBOOOJHBIM a0pa3WBHBIM 3E€PHOM M COCTOSIHUE TOBEPXHOCTHOTO CJOS MIpH
nuidosanue. Hapsiny ¢ paspaboTkoi Teopuil mpouecca pe3aHusi BBIIOJHEHO
0OJBIIOE KOJIMYECTBO PabOT MPAKTUYECKOIO XapaKTepa, pe3yJbTaThl KOTOPBIX
YCHEIIHO BHEIPEHHI B  MAIIMHOCTPOUTEIBHYIO IPOMBIIUICHHOCTh. bbun
pa3paboTaHbl ONTHUMAIbHBIE TEOMETPHUECKHE TapaMeTpbl HWHCTPYMEHTOB W
PEXKUMOB pe3aHus Mpu 00paboTKe TPYAHOOOPaOATHIBAEMBIX M BBICOKOIPOYHBIX
MaTepHaioB, CO3aHbl HOBBIE METOJIbI 00pab0TKa (PaCOHHBIX 3y0UaThIX MpOduUIei
u  pe3pd, pa3paboTaHpl  METOABI  OOpaOOTKM  WHCTPYMEHTAMH  C
CaMOBPAIIAIOIIUMICS pe3IaMHu.

Yemesepmulii nepuoo.
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B nepuon ¢ 1960 rona a0 Hammx JHEH B MAIIMHOCTPOCHHH LIMPOKO cTaja
NPUMEHSATHCA aBTOMATHU3alMsl TEXHOJOTHYeckux mponeccoB. Co3gaHbl U
BHEJIpEHbl B TMPAKTHKY HOBbIE KOHCTPYKIIMOHHBIE M HWHCTPYMEHTaJIbHbIC
MaTepuaibl, a TakKe CHHTETHUYECKHME MaTepuaibl, KOTOpble paboTaloT B
arpecCUBHBIX Cpelax, MPH BBICOKUX TeMIlepaTypax. BHeapeHbl HOBbIE METOIbI U
peXUMBI pe3aHust Uil  00paOOTKU KApOIMPOUYHBIX, TYIOIIABKUX CILUIABOB,
TpyaHOOOpabaThiBaeMbIXx MaTepuasioB. Ormnepexaroiiee pa3BUTHE IOJIy4aeT
CTaHKOCTPOEHHE, B  OCOOEHHOCTM  MPOMU3BOACTBO  cTaHkoB ¢  YIIY,
00pabaThIBAOIIMX IIEHTPOB M THOKKMX MPOU3BOACTBEHHBIX CUCTEM. B CBsI3H C 3THM
NPEABSIBIAIOTCA BBICOKHE TPEOOBAHUS K YPOBHIO TEXHOJIOTMYECKHX IPOIIECCOB,
000CHOBaHHOMY BBIOOpPY XapaKTEPUCTUK MHCTPYMEHTA U PEKUMOB 00paboTku. B
3TOT MEPUOJ Hadajach pa3padOTKa METOJI0B BUOPALMOHHOIO U YJIbTPa3BYKOBOTO
pe3aHusi MpU aBTOMATU3UPOBAHHOW 00pabOTKe AeTayeil, TuapoOMeXaHU4YECKOe
pe3aHue KpyMmHOrabapuTHBIX JeTajgeil U 00pabOTKe aaMa3HbIM HWHCTPYMEHTOM.
HoBblli MOAXO K MO3HAHHUIO 3aKOHOMEPHOCTEW IMpolecca pe3aHusi omucal B
pabore «Teopusi pesanus. Bromubie TtnaBe» B 1975 r. M.U. Kamyxun. On
OTMEYaEeT, YTO CTPY>KKOOOpa3oBaHUE, M3HAIIMBAHUE PEXKYIIEr0 MHCTPYMEHTa U
CO3[IJaHHUE TOBEPXHOCTHOIO CJIOS Ha 3arOTOBKE COBEPIIAIOTCA OJHOBPEMEHHO M
TECHO B3aMMOCBA3aHbl. OJTO B COBOKYIIHOCTH COCTAaBIISIET €AUHOE IEJIOE,
XapaKTEepU3yeTcsl B3aMMO3aBUCUMOCTBIO €r0 4YacTe€d M Ha3bIBAETCS CUCTEMOU
pe3aHusi, KOTopas SBISIETCA MOACUCTEMOM 3aMKHYTOM JTMHAMHUYECKOW CUCTEMBI
ctanka. OJHUM U3  OCHOBHBIX  HAMNpaBJICHUW  pPa3BUTUS  TEXHOJIOTHH
MaIlIMHOCTPOEHUS SIBJISIETCS pacIIUpeHHe oO0JacTei NpUMEHEeHUs aOpa3uBHOU
00paboTKu 3aroToBok. M3 00mero mapka MeTauIOpexylux CcTaHKoB 20-22
MPOLIEHTOB CTaHKOB pPa0OTalOT C HCMOJIb30BAHMEM a0pa3MBHOIO U aJIMa3HOTO
WHCTPYMEHTA; JUIsi CTAaHKOB-TIOJyaBTOMAaTOB U  aBTOMATOB d3TH  LUQPHI
3HaunTeNnbHO BbIMe — 30-33 mporeHToB. B aBTOMOOMIBHOM, MOJIIIAITHUKOBOM,
WHCTPYMEHTAJILHOM TMPOU3BOJICTBE JOJI1 CTAaHKOB JUIisl aOpa3uBHOW 0OpabOTKH
coctapisieT 50-60 nporenToB. Co3ganbl ctaHku ¢ YITY U MHOroueneBbie eHTPbI
Usi abpa3uBHOM 00paboTku. Hapsimy ¢ pa3BUTHEM CTaHKOB, WHCTPYMEHTAJIbHBIX
MaTepHaJoB MPOBOJATCA Takke pabOThl MO YCOBEPIICHCTBOBAHHUIO 3aTOYKHU
pexymmux — uHCTpyMeHToB.  IllnudoBaHue  TBEPAOCIUIABHBIX  PEXKYIIMX
WHCTPYMEHTOB U JIOBOJKa WHCTPYMEHTa U3 OBICTPOPEKYIEH CTadH SBISICTCS
OJIHOW U3 OCHOBHBIX 001aCTe! MPUMEHEHHS aIMa3HbIX HHCTPYMEHTOB.

KoHTpoabsHBIE BONTPOCHL:

1. CucremaTu3upyite TEpUOABI CTAHOBICHHUS U Pa3BUTUS TEOPUH
pe3aHusl METAJLIOB.

2. OxapaktepusyiiTe coJiepKaHue KaKIbplii Tepruoia pa3BUTHS TEOPHH
pe3aHusl METAJLIOB.

3. HazoBuTe OTEUECTBEHHBIX W 3apyOEKHBIX YUYEHBIX, pabOTaBIIMX B
00J1acTH TEOPUH PE3aHUs MAaTEPUAJIOB
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IIpakTnyeckoe (ceMuHapckoe) 3ansaTue Ne 16

PoJib BBIYMCINTEIBLHOM TEXHUKHA B TCOPHHA U TEXHHUKE YIIPABJICHUA
NPOMBIIIJICHHBIM IIPOU3BOJICTBOM

[lenrs W 3agaud NPAKTUYECKOTO 3aHITHS — HW3YYUTh 3aKOHOMEPHOCTH
Pa3BUTHUSl BBIYUCIUTEILHOM TEXHUKHU MPUMEHUTEIHLHO K CHUCTEMaM YIpaBIICHUS
MPOIECCaMH U OOBEKTaMHU.

[1naH MpakTU4YECKOTO 3aHATHSL:

1.  KoHTpoJib MOATOTOBJICHHOCTH CTYJICHTOB K 3aHSTUIO
2. W3nokeHue TeOpeTUYECKOro MaTepuaia

3. OTBETHI CTYACHTOB HA BOMPOCHI ITPETIOIaBATEIIS

4. TlonBeneHue UTOTOB 3aHSATHUS

[TosiBneHue U pa3BUTHE JIEKTPOHHOW BBIUYMCIUTENBHON TEXHUKU BO BTOPOM
nosioBuHe XX BEKa 0Ka3aJl0 M MNPOAODKAET OKAa3blBaTh OFPOMHOE BIIMSHHUE HA
MHUpPOBOE OOLIECTBO U MHPOBYIO IKOHOMHUKY. 3HAUMMOCTh HH(OPMAIMOHHBIX
TEXHOJOIM Ha OCHOBE KOMIIBIOTEpU3AllMM HOCHUT TIJI00anbHBIA Xapakrep. Ux
BO3JICHICTBHE KACAETCSA T'OCYIAapCTBEHHBIX CTPYKTYP M MHCTUTYTOB I'PaXAAHCKOIO
0O0IIeCTBa, SKOHOMUYECKON U COIMANbHON cep, HAYKH U 00pa30BaHMs, KYJIbTYpPbI
1 00pasa >KU3HU JIIOICH.

B Hame BpeMs >KM3Hb Ka)XJ0r0 OTIEIbHOIO YE€JIOBEKa M BCETO COLIMyMa B
LEJIOM TECHO CBSi3aHA C KOMIBIOTEPOM. DJIEKTPOHHO-BBIUMCIIMTENIbHAS TEXHHUKA
BCE IIMpPE BXOIUT BO Bce cephl Hamiel xu3HU. KommbroTep cTrajl MpUBBIYHBIM
HE TOJIbKO B MPOM3BOJCTBEHHBIX MLEJISIX W HAYYHBIX Ja0OpaTopusix, HO U B
CTYIICEHUECKHX ayAUTOpPHUSAX M IIKOJBHBIX Kiaccax. HempepelBHO pacTeT 4ucio
CHELUAINCTOB, pPA0OTAOIIMX C MEPCOHAJIbHBIM KOMIBIOTEPOM, KOTOPBIN
CTAHOBUTCS HX OCHOBHBIM paboOuyMM HHCTpyMEHTOM. Hu sKkOoHOMHYECKHE, HU
Hay4yHble JOCTHKEHHUS HEBO3MOXHBI Temepb 0Oe3 ObICTpol U YETKOH
nH(OPMAITMOHHOM CBA3M U 0€3 CeHaIbHOT0 00YYeHHOTO MepCcoHaa.

B nponomxeHne BCel MCTOPUM BBIUUCIUTEIBHOM TEXHUKUA JUCKYTUPYETCSA
npoOsiemMa cheuuaau3aldd CpelcTB BblUMCIUTENbHOW TeXHUKM (CBT) u BbI-
yucnutenbHbIX cucteM (BC) B moctaHoOBKe: abTepHATHBA 3TO WM JOMOJHEHHUE K
HaIpaBJICHUIO Pa3BUTUS YHUBEPCAIbHBIX KOMIIBIOTEPHBIX cucTeM. CTaHeT Ju
«yHuBepcanbHas» BC «cnenuanu3upoBaHHOW», €ClIM B €€ cocTaB Oyner
BKJIIOYEH, HampuUMeEp, CleUaIM3UpOBaHHbIN mpoleccop? Bmecte ¢ Tem, mobas
KOHKpeTHast yHuBepcanbHas BC orpannueHa cdepoil cBoero I1ejeBoro
Ha3HA4YeHMsI U BCJEICTBUE 3TOr0 MpUOOpETaeT CBOWMCTBA CIEUUATU3UPOBAHHOCTU
(o kpaiiHeit Mepe, Ha YPOBHE TPUKIIAHOTO IPOTPAMMHOT0 00ECIICUCHUS).

Axkanemuk B.M. I'mymkoB mnopuepkuBai: «... TpeOOBaHUS YyBEIWYCHHS
ahdexTuBHOCTH 000pYyAOBaHUS, a TakKe YIPOIIEHUS MPOTPaMMUPOBAHUS U
oOserdeHust oOIIEHUs C YEJIOBEKOM BEIYyT K CIIEHUAIN3alMKU MPOLECCOPOB, XOTS
KOKIBIH U3 TaKUX CHENUAIM3UPOBAHHBIX MPOIECCOPOB OyneT ocTaBaThCs
QITOPUTMUYECKH YHHUBEPCAIBHBIM M IIOTOMY B IPHUHIUIE NPUTOJHBIM M JUIS
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OPYTUX IPUMEHEHUIN.

Kpome Toro, ycnemHas peanu3anus psijia COBPEMEHHBIX TMPOEKTOB,
CBSI3aHHBIX C pa3pabOTKON M TPOU3BOJCTBOM COBPEMEHHBIX BOCHHBIX CHCTEM,
MO3BOJISIET TOBOPUTH O CEPHE3HOM MPOPBHIBE B TPAJAMIMOHHBIX TMOJIXOJaX K
GbOpMUPOBAHUIO TEXHUYECKOW W OW3HEC-TIOJIUTUKU CO3JAHUS KOMIIBIOTEPHBIX
cucteM. OCHOBY 3TOTO MPOPHIBA COCTABJSET TO, YTO JJISl peaiu3alliid BOEHHBIX
MIPOCKTOB IIMPOKO WCIOJB30BAHBI TOTOBBIC ammapaTHble HW MPOTrPaMMHBIC
TEXHOJIOTUM  OTKPHITOTO  THIMA, paHee IMHUPOKO  anmpoOUpOBAHHBIE U
CTAaHJAPTU3UPOBAHHBIE  HA  PBIHKE  OOMICTIPOMBINIIEHHBIX  TPaKIaHCKHUX
npwioxxkenuii. 9ro COTS-texnonorun (Commercial Off-The-Shelf — "rotosrie
ucnonb3oBanuio”). HopmaruBrass 06a3za COTS-TexHomornii pa3BUBaeTCs W
NOoJIep)KUBaeTCsl Kak B pamkax MexnayHapoaneix (IEC/MDOK, ISO) wu
narmonaiabHbIX (ANSI, DIN, IEEE, I'OCT) opranu3saiuii o craHgapTH3alnd, Tak
U B paMKax KpymHbIX mnpodeccrnoHanbHbix koHcopuuymoB (ARINC, PCISIG,
VITA, PICMG, Group IPC wu t.1.). Cranmaptu3anusi BEJETCS COBMECTHBIMU
yCHJIMSIMH OOJIBIIIOrO YKClia KOHKypupyrommx kommnanuii (Motorola, HP, IBM,
Sun u ap.), TPOU3BOAAIIMX COBMECTUMYIO CEPUUHYIO TEXHUKY.

Nudopmatuka 1 ee NpakTUYECKUE PE3yIbTaThl CTAHOBSTCS Ba)KHEUIIUM
JBUTATEIEM HAYYHO-TEXHHYECKOTO TIporpecca ¥ Pa3BUTHSA  YEIOBEUECKOTO
obmectBa. E€ TexHuueckoil 0a30il ABIAIOTCS CpPEACTBAa 00pabOTKHM M Iepeaadu
nHpopmarmu. CKOPOCTh WX Pa3BUTHS IMOpa3WTEIbHA, B HUCTOPHH YEIOBEUECTBA
3TOMYy OYpHO pa3BUBAIOLIEMYCSl TpOIlECCY HET aHaimora. MOXKHO YTBEp>KAaTh,
YTO WCTOpUS  BBIYHCIWTEILHOW TEXHUKM  yHHKaldbHA, TIPEXKIE  BCETO,
(baHTaCTHYECKMMH TEMITAaMH Pa3BUTHS almapaTHBIX W MPOrPaMMHBIX CpeACTB. B
MOCJICTHEE BpeMs UJCT aKTHUBHBIM POCT CIMSHUS KOMITBIOTEpPA, CPEACTB CBS3H U
OBITOBBIX TIPHOOPOB B €IuHBIA HaOop. ByayTr co3gaBaThCs HOBBIE CHCTEMBI,
pa3MEIIeHHbIE HAa OJHOM MHTETPaJIbHOW CXEME M BKJIOYAIONIUE KPOME Camoro
IPOLIECCOpPa U €ro OKPYKEHHUsI, E1e U TPOTrpaMMHOE 0OecrieueHHe.

['maBHOM TEHIEHUMEN PA3BUTHS BBIYMCIUTEILHOWM TEXHUKU B HACTOSAIIECE
BpeMsl SIBIIIeTCA JanbHeilliee pacmmpeHue cdep npumeHeHus OBM wu, kak
CJICICTBHE, TIEPEXO OT OTIACIBHBIX MAIIMH K MX CHUCTEMaM — BBIYHMCIUTEIHHBIM
CUCTEMaM M KOMIUIEKCaM pa3HOOOpa3HbIX KOHQPUTYpaIMii C  IIHUPOKUM
JTMana3oHOM (DYHKIIMOHAJBHBIX BOBMOXKHOCTEH M XapaKTEPUCTHK.

Haunbonee nepcrnekTuBHBIC, CO3/jaBaéMbie Ha OCHOBE NEepCcOHANBHBIX DBM,
TEPPUTOPHAIBHO paclpe/ieICHHbIC MHOTOMAIIMHHBIC BBIYUCIHTEIBHBIC CUCTEMBI
— BBIYUCIIUTEIBLHBIC CETH — OPUEHTHUPYIOTCS HE CTOJIbKO HAa BBIYHUCIUTEIBHYIO
00paboTKy uH(OpMaIMK, CKOJIBKO HAa KOMMYHHKAIIMOHHBIE HHGOPMAIIMOHHBIC
YCIIYTH: JJCKTPOHHYIO IMOYTY, CHUCTEMBI TEICKOH(GEPEHIMH U WH(OOPMAIMOHHO-
CIIPABOYHBIC CHCTEMEI.

CrenuanucTbl CYUTAIOT, UTO B IepBOM ueTBepTH XXI| B. B IMBUIIU30BAHHBIX
CTpaHax TIPOM3OUJET CMEHAa OCHOBHOW WH(MOPMAIIMOHHOW Cpenbl. Y IeTbHbIE
oO0beMbl  WH(pOpMaIMK, MOTydaeMoll  OOImMEeCTBOM TIO  TPAJAUIMOHHBIM
UHPOPMAIIMOHHBIM ~ KaHajgaMm  (paawo,  TeJeBHICHHWE,  IeYaTh)  CTAHYT
KaracTpoUUeCKr Mallbl TI0 CPABHEHHIO C 0O0BbeMaMH MOy4aemMor wHpOopManuu
IIOCPEACTBOM KOMIIBIOTEPHBIX CETEH.
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[IporHo3upyercss galdbHEWIIMM  POCT MACCOBOIO  MPOM3BOJACTBA W
pacrnpocTpaHeHus NEPCOHAIBHBIX OBM, BCTpamBaeMbIX MHKPOMPOLIECCOPOB,
CO3/IaHMs TJI00ANbHBIX U PETMOHANBHBIX ceTell oOMeHa nHpopManuent. [Ipumepom
3JIECh SBIISIETCS pa3BUTHE ceTu Internet.

[Ipu pazpabotke u co3znanud coOocTBeHHO OBM cymiecTBeHHBI U
YCTOMYUBBIN MPUOPUTET B MOCIEAHUE TOJIBI UMEIOT CBEPXMOIIHBIE KOMITBIOTEPHI —
cynepOBM u munHumatiopHele, u cBepxmuHuatiopueie [IK. Bemyrcs nmouckoBbie
paboTsl o co3gannio IBM 6-ro mokonenus, 0a3upyOMUXCS Ha paclpeiesIeHHON

HEUPOHHOM  apXWTEKType, —  HEUPOKOMIBIOTEPOB. B  wacTtHOoCTH, B
HEUPOKOMITBIOTEPAX MOTYT HCIIOJIb30BATHCS yKe UMEIOIIECS
crenuann3upoBanHblie cereBbie MII — TpaHCIIBIOTEDBL.

TpaHcnbrOTEp — MHMKPONPOLIECCOP CETH CO BCTPOEHHBIMU  CpPEICTBAMHU

cBs3u. Hanpumep, tpancnsiorep IMS T 800 npu takToBoii yactore 30 MI'1 nmeer
obicTpoaeiicTBue 15 miH. on/c (omepamuii B cek.), a Tpancmnetorep Intel WARP
npu TakroBoi yactore 20 MI'm — 20 muH. om/c (o0a TpaHcmbploTepa 32-
pa3psiHbIe).

bavkaiiiiie nporHo3sl 0 CO3/IaHUI0 OTJICTbHBIX YCTpolcTB DBM:

1. Muxkpomnporeccopsl ¢ OwicTponeiicteuem He MenHee 1000 MIPS u
BCTPOEHHOM ONIEPATUBHOUN MaMSATHIO.

2. BctpoeHHsbie ceTeBbIe U BUIACOKOHTPOJLIEPHI,

3. [Inockue kpymHOGOpMATHBIE NUCIUIEH C pa3pelIaroliel CnocoOHOCThIO
FullHD nmukceneii u 6oee;

4. IlopTaTuBHBIE, pa3MEPOM CO CIIMYEUYHBIM KOPOOOK, YCTPOHCTBA BHEUTHEN
naMsaTh (MarHUTHBIC JUCKHA WM TBEPAOTENIbHbIC Hakomutean SSD) eMKoCThio
o6onee 100 I'Gaiit. TepabGalTHBIC IUCKOBBIE MAaCCHBBI Ha WX OCHOBE CJIETAIOT
MPAKTUYCCKN HEHY)KHBIM CTUPAHHUE CTapOil HHPOPMAITHH.

[ToBceMecTHOE WCIOJIB30BAaHUE MYJbTUKAHAIBHBIX — ITUPOKOIOJIOCHBIX
paano-, BOJIOKOHHO-ONTHUYECKUX, a B Tpeaeliax TMpsMOW BUIUMOCTH U
uH(ppakpacHbIX KaHaJoB oOMeHa  uWHpopmaiueln  Mexay KOMIIbIOTepaMu
00CCIeYnT MPAKTHUECKH HEOTPAHUYECHHYIO MPOIMYCKHYIO CIIOCOOHOCTH (10 COTCH
MHWIJTMOHOB OalT B CEKYHY M 0oJiee).

[[Iupokoe BHEApPEHUE CPEACTB MYJIbTHUMEAHNA, B MEPBYIO OYepeab ayauo U
BUJICOCPEJICTB BBOJa H BBIBOAA WH(OpPMAIMH, TMIO3BOJUT OOMAThCS €
KOMITBIOTEPOM Ha €CTECTBEHHOM S3bIKe. MyNbTHMENa HEJb3sl TPAKTOBATh Y3KO,
TOJbKO Kak Mynbtumenuna Ha [IK. MoXHO TOBOPHTH O OBITOBOM (IOMAIITHEM)
MyJIbTHMeNna, BKItodatonieM B ceds u [IK, u menyro rpynmy moTpeOUTenbCKuX
YCTPOKMCTB, JOBOISANIMX TOTOKA HWH(POpMAIMM 1O TMOTPEOHMTENsT W aKTHBHO
3a0MparoMX UHHOPMAIIUIO Y HETO.

DTomy yke ceiuac CrmocoOCTBYIOT:

1. TexHonoruu MeaMa-cepBepOB, CIOCOOHBIX COOWMpPaTh H  XPAHHUTH
orpoMHemure 00beMbl MH(GOPMAIIMK U BHIJABAaTh €€ B PEATbHOM BPEMEHHU 10
MHO>KECTBY OJTHOBPEMEHHO TIPHUXO/ISIIINX 3aIIPOCOB;

2. CuCTeMBl  CBEPXCKOPOCTHBIX  IMTUPOKOITOJIOCHBIX  HWH(DOPMAIMOHHBIX
MarucTpaliei, CBI3bIBAIOIINE BOCIUHO BCE TIOTPEOUTEIIBCKUE CUCTEMBI.

CriennanmcThl IPEICKa3bIBAIOT B OJIMKANIIINE TOIBI BO3MOKHOCTh CO3/TaHUS
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KOMITBIOTEPHON MOJIETIM PEaTbHOr0 MHpa, TaKOW BUPTYadbHOW (KaKymiewcs,
BOOOpakaeMoil) CHUCTEMbl, B KOTOPOM MBI MOXEM AaKTHBHO JKUTb H
MaHUITYJIUPOBaTh BUPTYyaIbHBIMH Tpeameramu. [IpocTeilmmii mpoobpa3 Takoro
KQ)XYILErocss MHUpPA YXKE Celyac CYIIECTBYET B CIOKHBIX KOMIBIOTEPHBIX HIpax.
Ho B Oynymiem MOKHO roBOpUTH HEe 00 UIpax, a O BUPTyaJIbHOM peasbHOCTU B
HaIlel MOBCEIHEBHOW KU3HM, KOTJa HAC B KOMHATE, HapuMmep, OyAyT OKpYy>KaTb
COTHU aKTHBHBIX KOMIIBIOTEPHBIX YCTPOWCTB, ABTOMAaTUYECKH BKIIIOYAIOIIUXCA U
BBIKJIFOUAOIIHUXCS 110 MEpEe HaJ0OHOCTH, aKTUBHO OTCIEKHUBAOIIMX HAIIE MECTO-
MOJIOXKEHUE, MOCTOSHHO CHAOXAIOMX HAC CUTYAllMOHHO HEOOXOOUMOM WH-
dbopMmaruelt, akTUBHO BOCIHPHHHMAIOIINUX HANly HH(POPMAIUIO M YIPABISIOUINX
MHOTHUMU OBITOBBIMHU MPUOOPAMH U YCTPOUCTBAMH.

WNudopmaiinonHasi peBOIIOIHS 3aTPOHET BCE CTOPOHBI JKU3HEAEATEIILHOCTH,
NOSIBATCSA CUCTEMBI, CO3/Ial0IINE BUPTYAIbHYIO PEAIbHOCTB:

1. KomnbtoTepHsie cucteMbl — npu padote Ha DBM ¢ "mpykecTBEeHHBIM
uHTepdeiricom” abOHEHThl MO0 BHUJEOKaHATy OyIyT BHUIETh BHUPTYaAJIbHOTO
coOeceHNKa, aKTUBHO OOIIaTbCsl C HUM Ha €CTECTBEHHOM pPEUEBOM YPOBHE C
ayauo- U BHJICOPA3BACHEHUSIMH, COBETaMH, IOJCKa3kamMu. ' KoMmbploTepHOE
OJIMHOYECTBO'', TaK BPEIHO BIMSIOIICE HA MCUXUKY AKTUBHBIX IOJb30BaTeNCH
OBM, ucue3HerT.

2. CucteMbl aBTOMATH3UPOBAHHOTO OOYYEHHS — MPU HAIMYUH OOpaTHOMU
BUJICOCBA3M a0OHEHT Oy/ieT 00IIaThCA ¢ NEPCOHATBHBIM BUPTYAIbHBIM YUUTEIIEM,
YUUTBHIBAIOIIUM TICUXOJIOTHIO, TOATOTOBIEHHOCTh, BOCIPUUMYUBOCTh YUEHHKA.

3. ToproBmst — m000# TOBap OyIET COMPOBOXKIATHCS HE MAarHUTHBIM KO-
JIOM, HAHECEHHBIM Ha TOPTOBBII SAPJBIK, & AKTUBHOW KOMITBIOTEPHON TaOIMYKOH,
JUCTAaHIMOHHO OOILIAIOLIEHCS C MOTEHUUAIbHBIM MOKYHATEeNIeM W COOOIIAroIIen
BCIO HEOOXOUMYIO €My HH(POPMAIUIO — YTO, T1I€, KOTAa, KaK, CKOJIBKO U MOYEM.

Texnunyeckoe oOecnedyeHue, HEOOXOAMMOE Uil  CO3JAHUS  TaKuX
BUPTYaJIbHBIX CUCTEM:

1. JlemmeBble, mpocTble, NOPTATHUBHBIE KOMIIBIOTEPHI CO CpEICTBaMHU
MYJIbTUMENA,;

2. [IporpamMmmHoOe obecriedeHne is ""Be3AeCyHX " MPUII0KCHHH.

3. MUHUATIOpHBIC TMPUEMONICPEAAIONINE PATUOYCTPOICTBA (TpaHCUBEPHI)
JUTSL CBSI3M KOMITBIOTEPOB JIPYT C IPYTOM U C CETHIO.

4. PacnipeneneHHbIe NIMPOKOIIOJIOCHBIE KAHAJIBI CBSI3U U CETH.

XapakTepHOM YepTON KOMIBIOTEPOB IMSATOTO TIOKOJICHUS 00S3aHO OBITH
BHEJJPEHUE HCKYCCTBEHHOTO HWHTEIJIEKTa M €CTECTBEHHBIX S3BIKOB OOLICHHSI.
[Ipenmonaraercs, YTO BBIYUCIUTEIbHBIE MAIIUHBI MATOTO MOKOJEHUS OyIyT
npocto ympasisieMbl. [lonp3oBarens cymeeT TrojocoM 1o0JaBaThb MalllMHE
KOMAaH/IbI.

[Tpennonaraercs, uro XXI| Bek OyaeT BeKOM HauOOJIBIIETO UCIIOJIb30BAHUS
JOCTH)KEHUA WH(OPMATUKU B DSKOHOMHUKE, IMOJUTHKE, HayKe, OOpa30BaHMH,
MeJIUIIMHE, OBITY, BOCHHOM JICJIE.

['maBHOM TEHIEHUMEN PA3BUTHUS BBIYMCIUATEIBHOW TEXHUKU B HACTOSAIIECE
BpeMsl SBIIsIeTCA JanbHeiiee pacimupeHue cdep BHeapeHus OBM u, kak
CJIIEACTBHE, MEPEXO] OT OTAEJIbHBIX MAIMH K MX CUCTEMaM — BBIUYHCIUTEIbHBIM



77

CHUCTEMaM U KOMILJIEKCAM pa3HOOOpa3HbIX KOH(UTypaluil ¢ MHUPOKUM CIHEKTPOM
(GYHKIHMOHATBHBIX BO3MOXHOCTEH U YepT.

KOHTpOJH)HI)Ie BOIIPOCHI:

1. Jlaiite ompeneinenue  UHPOpMaMOHHON  peBomouuu.  Kakue
MH(POPMAILIMOHHBIE PEBOJIIOIIMY TPOU30LUIN K HACTOSIIEMY BPEMEHU?

2. Kaxue HOBbIE KauecTBa MPHUBHECIN MHPOPMAIMOHHBIE TEXHOJIOTHH U
MUKpOOBM B COBpEMEHHYIO TEOPHUIO YIIPABICHUS?

3. Uro takoe COTS-rexnonorun? IlpuBenure mpuMepsl KOMIBIOTEPHBIX
CUCTEM yTpaBiieHus, oTBedaronux npuHimmnam COTS.

4. Kakum oOpa3oM oOCyIIeCTBIAETCS yHHUPHUKAIUS M CTaHIapTU3ALUA
KOMITBIOTEPHBIX CUCTEM YIIPaBICHUS?

5. Kakume cymecTByloOT TEHIEHUMHM U  MEPCIEKTHBBl  Pa3BUTHUSA
UHPOPMAIIMOHHOM  TEXHOJOTMM B cdepe aBTOMATHUYECKOTO  YIpaBJICHUS
IporieccaMi U 00BEKTaMu?

6. Kakue cCymecTByloOT TEHIEHUMHM U  MEPCIEKTUBBl  Pa3BUTHUSA
MHPOPMALlMOHHOM TEXHOJIOTMH B c(epe yOpaBlIEHUs MPOU3BOJICTBEHHBIMU
cucrtemamu?
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