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I[Ipenucnosue

Hayka m TexHWKka SIBISIOTCS OCHOBOHM CYIIECTBOBAHWS JIIONEH B
OKPY’KaIOILlEM MUPE U Ba)KHEHIIIEH 4ePTOIl COBPEMEHHOM KyJIbTYpbl. bes
HAyKH M TEXHUKU HEBO3MOXKHO CYyHIECTBOBAHUS COBPEMEHHOIO
9eJoBeKa. VIMEHHO Hay9HO-TEXHHUYECKHH mporpecc (GOpMHUpYeT COBpe-
MEHHOE OOIIECTBO U OMNpEIEsieT YKOHOMUYECKOE Pa3BUTHE Tocyaap-
CTBa B IEJIOM U JIFOOOTO OTAEIBHO B3SATOTO CYOBEKTa XO3SHCTBOBAHMUSL
IToaToMy HMCTOpHUS HayKU M TEXHUKU SIBJIAETCS BayKHEHIIEH cocTaBisi-
o11el 001elt HCTOpUU. YPOBEHb Pa3BUTHS TEXHUKU M HAYYHBIX 3HAHHUHA
JaeT TpeACTaBIE€HHE O KOHKPETHOM JTal€ Pa3BUTHs 4YEIOBEUECTBA.
IToaToMy npu M3y4E€HUU KOHKPETHOIO MCTOPUYECKOTO 3Talla pPa3BUTHA
obmecTBa HEOOXOUMO M3YUSHNE HAYKH M TEXHUKHU JJAHHOTO JTara.

[llnpokoe pacrpocTpaHeHHE TEXHHYECKUX MPHUCIOCOOIeHNH B
HaCTOsLIEEe BpPeMs OllepexacT MHTEIUIEKTyalbHbI ypOBEHb MaccOBOIO
CO3HAHUA, YTO IPUBOJUT K HEOJHO3HAYHBIM M IIPOTHBOPEYMBBIM
nociencTBusiM. HeOrIBanbIif pocT posin HAyKW U TEXHUKH B COBPEMCH-
HOM 00I1IeCTBE U MpobIeMa OCMBICICHHS MOCIEACTBUI 3TOT0 pocTa IIs
KM3HHU YeJoBeKa MprodperaeT oco0yio 3HAYMMOCTh. TexHoIornueckoe
pasBUTHE TOPOXKAACT MHOTOYHCIICHHBIC HKOJOTMYECKHE IPOOIEMEL,
Tpedyromue 0e30TaaraTeIbHOro penieHus. Pa3BuTne KOMIBIOTEPHBIX U



TEJIEKOMMYHUKAIIMOHHBIX TEXHOJIOTHH HE TMPOCTO JAENAIOT KH3Hb
yenoBeka 0osiee KOM(POPTHOM, HO M KapJAHHAIBHO MEHSIOT BCe (DOPMBI
€ro JeSITENbHOCTH W (OPMHUPYIOT HOBYIO cdepy — BHUPTYaIbHYIO
peanbHOCTH. HaHOTEXHONOTHY M TeHHAs WHXKEHEPHsI HE MPOCTO HAIOT
YeJIOBEUSCTBY OOJBIINE BO3MOXKHOCTH B TPeoOpa30BaHUU OKPYKAro-
IIEr0 MHpPa, HO M MOTYT BTOPTHYTBCS B caMy IIPUPOJTY YEIOBEKa.

B cBs3m c BhImecka3aHHBIM HCCIEIOBAHWE HOBOM HAyYHOU
MpOOJIEeMBI WIH CO3JaHUE HOBOIO OOBEKTA TEXHUKHU TpeOyeT 3HAHWM I10
HCTOPUU HAYKU M TEXHUKH. 3HAHHS 3aKOHOB Pa3BUTHUS HAYKHU U TEXHUKU
B KOHTEKCTE OOIIEro pa3BHTHS YEJOBEYECTBA IIOMOTYT B PEIICHUU
mpoOyieM,  BO3HHMKAIOIIMX  TMEped  CIHEHUATUCTaMH  Pa3IMYHBIX
CHCIMATBHOCTEH. DJTO OCOOCHHO BaXXHO B COBPEMEHHOM MHpE, B
KOTOPOM pEIICHHE TI00aBHBIX MPOOJIEM HEBO3MOXKHO 0€3 IMIHUPOKOTO
MEKIUCIUILTHHAPHOTO Moaxoaa. [103ToMy HUCTOpHUS HAYKH U TEXHUKH
BaXHa W U1 TYMaHUTApHOTO, W Ui €CTeCTBEHHOHAYYHOTO, W IS
TEXHHYECKOTO 00pa30BaHusl.

JlanHplli  y4yeOHHK TpEAHA3HAYeH JUIsI CTYJCHTOB  BBICIIHX
TEXHHYECKUX Yy4YeOHBIX 3aBelieHHH. B HeM 0000IIeH OmbIT aBTOpa B
YTEHUU Kypca MCTOpDUM Hayku U TexHUKM B HamuoHaibHOM
TEXHUYECKOM  YHHMBEpCHUTETE  «XapbKOBCKMM  MOJUTEXHUUECKHUU
uactutyty (HTY «XIIW»). Kpome oOmiero kypca HCTOPHH HAYKH |
TCXHUKHW B HCM MU3JIara€tCsi HUCTOpHUA pPa3BUTHA TaKHUX HaAYK KakK
MaTeMaTHKa, MEXaHWKa, (HU3UKA, XUMHS, TEIDIOTEXHUKA, JIEKTPO-
TEXHHUKA U JIp., a TAKXKE TeX OTpacieidl MalTMHOCTPOCHUS, IS KOTOPBIX
rotoBaT creruanuctoB B HTY «XIIW». Ocobo B yueOHUKE OTpakeHBI
JOOCTIDKCHUST YKpaWHBl 0O0JacTH HAyKd W TEXHUKH, B TOM YHCIE

XapPbKOBCKUX YYCHBIX U MHKCHEPOB.



I'JIABA 1.

BBeIleHI/Ie B KYPC UICTOPHH HAYKN U TEXHUKH
1.1. Hayka u TeXHUKA B KU3HH YeJIOBeKa

enp Kypca UCTOPUU HAYKHA U TEXHUKH KaK MEXKIUCUUIUIMHAPHOU
JUCHMIDIMHB  3aKII0YaeTCs B TOM, 4YTOOBI OCBETUTh HCTOPHUIO
(hopMUpOBaHUS, PA3BUTUSA U TPaHCHOPMHUPOBAHHS HAYIHOTO MHPOBO3-
3peH1/1;1, z[Bmeume CUJIbI U MECXAHHU3MbI KOpeHHLIX PI?;MCHGHI/II’I B
MIPEJICTABJICHUSX 00 OKpYXKaroIieM MHpe.

Hcropust mpencraBiseT coOOW KOMITIEKC OOIIECTBEHHBIX HAyK,
M3Y4aloluX MPOIUIoe YeloBeuecTBa BO BCEM €ro MHOrooopaszuu. Ilpu
1/13yqu1/H/1 I/ICTOpI/II/I HayKI/I U TCXHHUKHU cnex[yeT OpI/IeHTI/IpOBaTLCH Ha
OOIIYI0 UCTOPHIO YEIIOBEYECTBA, ITOCKOJbKY Pa3BUTHE HAYKU U TEXHUKU
HpOI/ICXO[[I/IT B KOHerTHLIX I/ICTOpI/I‘IeCKI/IX yCHOBI/ISIX. 3TI/I yCJIOBI/ISI B
KaXIbI ONpeleleHHbId TEepUoJ ONPENENSIIOTCS, MPEeXIe BCEro,
MPOW3BOAMTEIBHBIME CHJIAMH OOIIecTBa. VcTopuss 3HaeT HeMalo
MPUMEpPOB TOTO, KOIZIAa HM3KHH YypOBEHb pa3BUTHS OOmecTBa |
HpOI/I3BO}II/ITeHBHHX CUJI HpeHHTCTBOBaJ'I pa3BI/ITI/IIO HayKI/I nu
HCIIOJIb30BAHUIO €€ JOCTHIKECHUH.

I[aZ[I/IM OMMPEACIICHUC MTOHATHAM HayKa M TCXHUKA.

TexXHUKOH Ha3bIBACTCS COBOKYITHOCTb CpE€ACTB YeJIOBEUCCKOM Jies-
TCJIBHOCTHU, CO3JaBacMbIX IJis OCYHICCTBJICHHUS MPOICCCOB IMPOU3BO/-
CTBa 1 06CJ'IY)KI/IB8.HI/ISI HEMMPOU3BOJCTBCHHBIX HOTpe6HOCTCI>i O6H_IGCTBa.
B TtexHuke MaTepuaIM30BaHbl 3HAHUA W OIbIT, HAKOIIJICHHBIC B
mpouecce pa3BUTUA 06H.IGCTBCHHOFO IMpOn3BOJCTBA. OcHoOBHOE ¢e
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npejHa3HAaYeHWe 3aKJII0YaeTcsl B OOJETrdYeHWH JKU3HM YeloBeKa U
MOBBIIIIEHUE MPONU3BOAUTEIBHOCTH €ro Tpyaa. K TexHuke oTHOCSTCS He
TOJBKO CIIOKHBIE MAIlMHBI, HO M CaMble MPOCTHIE IPHCIIOCOOICHHS.
IlosToMy MOXHO cuHMTaTh, YTO TEXHHKa 3apojWiiacb Ha 3ape
YeJOBEYECTBA U TTO3BOJIMIIA YETIOBEKY BBIAEIHUTHCS U3 JKUBOTHOTO MHUpA.
EcrecTBeHHO, 4TO OHA MOSABHUIIACH HAMHOTO PaHBIIE HAYKH.

OO1mecTBeHHBIE TOTPEOHOCTH (OPMHUPYIOTCA ¥ PETYIHPYIOTCS,
MpeXAe BCEro, S3KOHOMUYECKHMH OTHOIIEHHWSMH W, B CBOIO O4YEpelb,
(OPMHUPYIOT KOHKPETHBIE YCIOBHA IS Pa3BUTHA TEXHUKH. BHyTpeHHsA
JIOTHKa pPAa3BUTHSA TEXHHKHA OOYCIIOBJICHA B3aUMOJCHCTBHEM €€ C
YeJOBEKOM M TpPHpONoH. B pesynprare IIpUMEHEHHS TEXHUKH
MIPOUCXOINT 3aMEHA YeJIOBEYECKOI CHIIBI CHIIAMH HMPHUPOIBI, TPYHAOBBIE
YCHIIUSL 4YeJOBEKa 3aMEHSIOTCS MEXaHHYECKUMH. OJTO II03BOJIAET
MPEOIoNIeTh TPOTHBOPEUHS MEXIY pa3BUTHEM TEXHUKH M OTpaHu-
YeHHEM YelIOBEYECKHX MCHXO(PHU3NIECKHX BO3MOXKHOCTEH. Mctopms
CBHJETENLCTBYET, YTO IOCTYIATeJIbHOE pPa3BUTHE OOIIecTBa BCeria
CBSI3aHO C PAa3BUTHEM €ro NPOU3BOAMTENBbHBIX cwil. OcHOBHas
coryanbHas (GYHKIUS TEXHUKH 3aKJIF0YaeTcsl B TOM, YTO OHA SBJIAETCA
COCTaBHBIM DJIEMEHTOM MaTePHAIBFHO-TEXHUYECKON KYJIBTYPHI JIIOACH.
TexHuka pacmmpsier MaclTadbl TPYIOBOH JESTEIBHOCTH U TIOBBIIIAET
ee a¢pexktuBHOCTE. OHA pa3BUBAETCA, ONMMPASCh HAa 3aKOHBI MPUPOIBI U
MIPOM3BOJCTBEHHBII ONBIT. Co3aHNe HOBOH TEXHHKH HEBO3MOXHO 0e3
OIIPE/ICICHHOTO YPOBHS 3HaHWH, OTBEYAIOMIMX OOBEKTHBHBIM 3aKOHAM
MPUPOABI M CHOCOOHBIX PYKOBOAWTH TPAKTHUECKUMHU ACHCTBHAMU
YeJIoBeKa.

Knaccudukanus TeXHHKH, KaK MPABHIO, NMPOM3BOIUTCS IO €€
Ha3HA4YEeHHUIO: TPAHCIIOPTHAsI, BOEHHAsA, OBITOBAA U T.J. B CBOIO ouepenp,
9T OOIIMpHBIE KaTETOPHH MMEIOT CBOIO KBATM(HKAIMIO C BBICOKOM
CTENEHBIO pPa3/eIeHHs.

Jpyrum kputepueM Kiaccu(uKauy ABISETCS MPHHIMI ASHCTBUS
TEXHUKH: MEXaHUUYecKas, TEIUIOTEXHUKA, JIEKTPHUYECKas, HIEKTPOHHASL
TEXHHUKA H T.J.

Hayka — ocobas cdepa denoBedeckol IesTeNbHOCTH, (QyHKIHEH
KOTOPOH SABIIETCS BEIPabOTKA, TEOPETHYECKOEe 0O0CHOBaHNE U CHCTEMa-
TH3aus 00bEKTUBHBIX 3HAHUH O EHCTBUTEIBHOCTH. DTO OJHA U3 POpM
oOmiecTBeHHOTo co3HaHMs. HermocpencTBeHHbIE T1eNTn HayKu — 00BsICHE-
HUE M TpEJCKa3aHUE SIBICHUN OEHCTBUTENLHOCTH, COCTABISIFOLIMX
OpeMET €€ U3y4YEeHUs, OCYLIECTBIIIEMbIE HA OCHOBAaHHU OTKPBIBAEMBIX
ero 3akoHOB. AHpH Ilyankape ckaszan: «Hayka crpoutcs n3 pakToB, Kak



3[aHNE W3 KHUPIUYeH, HarpoMoxjaeHHe (akToB He sBISIETCS HayKOH,
TaKKe Kak Ky4Ja KHpIUIel He SBISETCS 3TaHueM.

CucremMa Hayk JeIMTCS Ha €CTECTBEHHBIC, OOIIECTBEHHBIE U
TEeXHHYECKHE.

K ecrecTBeHHBIM OTHOCSTCS HayKW, 3aHUMAIOIIHECS HCCIe-
NOBAaHWEM TPHPOIBI, T.6. HAYKH O (UHMUCCKUX, XUMHUYCCKUX,
OMOJOTMYECKUX W Jp. THpoleccax M CHUCTeMaX W COOTBETCTBYIOIIMX
(opmax OBIDKEHHS MaTepuu. | TaBHBIE chephl eCTECTBEHHBIX HaYK:

Matepus — (pU3HKa, XUMUs, PU3NIecKas XUMus,

KH3HBb — OMOJIOTHS, OOTAaHNKA, 300JI0THS;

YEeTIOBEK — AHATOMUS, (PH3HOJIOTHS, YICHHE O MPOHCXOKICHUU U
Pa3BUTHH, YUCHUE O HACIEACTBCHHOCTH;

3eMiIst — reoJIorysi, MHHEPaJIoTHsl, TTaJIeOHTOJIOTHS, METEOPOJIOTH,
¢usuyeckas reorpadus;

Bcenennas — actpoHOMESL, acTpOQH3HUKA U aCTPOXUMHUSL.

Ilpm 5TOM ecTecTBeHHbIE HAyKH MOXKHO elle pa3JeluTh Ha
(dyHIaMeHTaIbHbIE (paHee X OOBIYHO Ha3BIBAJIH «YHCTBIMUY), KOTOPbIE
OTPaHMYMBAIOTCS HAYYHBIM HCCIEIOBAHHEM W IPHUKIATHBIC, KOTOPHIE
WCIIONIb3YIOT 3HAHUS JUIs OCBOSHUS M IpeoOpazoBaHus pupoabl. K HuM
OTHOCATCS, HaIIpHIMeEp, MEIULIUHA, CEITLCKOE U JIECHOE XO3SHCTBO U T.JI.

C pa3BUTHEM TEXHHKH U3 €CTECTBEHHBIX B OTHEIbHBIA Kiacc
BBIICIIHINCh TeXHHYeCKHe (MHKeHepHble) HayKH — HAyKH B 00JacTH
€CTECTBO3HAHMS, HU3y4yalollMe SBJICHUSA, BaKHble MJI CO3JaHUs U
pa3BuTusl TexHUKU. TexHMYeckHe HAayKH M3Y4arOT Pas3/IMuHbIEC HAIpa-
BIICHUS Pa3BUTHs TEXHHUKH, HAIIPUMED, TEIULIOTEXHUKA, SIEKTPOTEXHUKA,
PaAMOTEXHUKA, U OCHOBBIBAIOTCS HAa E€CTECTBEHHBIX Haykax. [lesTeins-
HOCTh YYCHBIX B OOJIACTM TEXHHYECKHMX HAyK HOCUT NPUKIATHOM
XapakxTep.

OyHAaMEHTAJIbHBIE  UCCIENOBAaHUS  SIBILIIOTCA  TEOPETUYECKON
OCHOBOW JUIsl IIPOBEAEHUS IPUKIAJHBIX HMCCIENOBaHUM, a ¢ ApYyroi
CTOPOHBI, PE3YNbTaThl HAYYHO-TEXHMYECKOH AEATEIBbHOCTU MNpenocTa-
BISIIOT CBUACTENBCTBA, KOTOpPBIE MOTYT JHOO TOATBEPAUTH, JNOO
OTIPOBEPTHYTh HAyYHBIC TEOPUH M THIIOTE3bl, CHOPMYIHPOBAHHBIC
YUEHBIMU-TEOPETUKAMU.

ObmecTBenHble (COMMAJbHBIE) HAYKH HM3YYalOT OOIIECTBO.
K HUM OTHOCSTCS 5KOHOMHKA, COIIMOJIOTHS, TOJUTOJNOTHS, HUCTOPHS,
IOPHUCIIPYICHIUS W T.M. Pa3HOBUIHOCTBIO OOIIECTBEHHBIX SIBISIFOTCS
ryMaAHUTAPHbIe HAYKH — HAyKHM O JYXOBHOM MHpPE 4YEJIOBEKa, O €ro



OTHOUIEHUM K OKpYyXKalollleMy MHpy, OOIIecTBY, cebe MNoJ00HBIM
(mearoruka, MCUXOJIOTHsl, THKA, ICTETUKA U JIP.).

Ocoboe Mecro B cHCTeME HayK 3aHMMalT Quiocodus,
MaTeMaTnKa, KuOepHeTHKa, HHGOPMATHKAa U Jpyrue HayKH,
KOTOpbIE B CHJIy CBOETO OOIIEr0 XapakTepa He MOTYT ObITh OTHECEHBI K
KakoW-1100 OHOM IpyIIe, a MPUMEHSIOTCS B JIFOOBIX HCCIICIOBAHUSIX,
a Taroke (POPMUPYIOT MBIIUIEHHE H MUPOBO33pEHHE YYEHOTO.

B xome pa3BuTus oOmIecTBa HayKa W3 3aHATHS OJMHOYEK
MOCTETNIEHHO TpeBpamaeTcs B 0co0yro (hopMy 00IIIECTBEHHOTO CO3HAHMS
n chepy uenoBedeckoi nestensHOcTH. OHa SBISETCS PE3yJIbTATOM
JUTUTENIHOTO Pa3BUTHS YEJIOBEYECKOW KyJBTYpPhl M LUBIIM3AIHH.
Hayka mpencraBnseT ocoOblii OOIIECTBEHHBIH OPraHU3M CO CBOMMH
TUIIaMH OOILEHUs, Pa3feleHHss U KOOIEPUPOBAHUS OTAENBHBIX BHIOB
HaY4YHOH JAeATEeIbHOCTH.

1.2. Ilepuoaun3anusi pa3BUTHS HAYKH U TEXHUKHU

C 3apoxIeHUEeM TEXHHUKH CBsI3aHO (popMHUpoBaHUE deroBeka. OHO
MPOU3OLLIO IIPUMEPHO JIBa C ITOJIOBUHOW MWIJUIMOHA JIET Haszal, Korjaa
ABCTPAJIOMUTEKN CTaJH MPUMEHSTH MaKH, OOJOMKH KaMHEH M KOCTel
KMBOTHBIX M PbI0O B KadecTBe opyami Tpynma. OmHHM H3 HauOolee
APEBHUX 1/1306peTeH1/1171 SABJISICTCA  pbIYar. OCHOBHBIMH  3aHATHSIMH
YeloBeKka OBUIM 0XOTa W CcOOMpaHHWE IUIONOB M KOPEHBEB, 4YTO U
OTIPENENIIIO TUI OPYIUA — HOXW, TOIOPHI, HAKOHCYHUKU KOMHH M
cTpen, ckpebku u ap. OcBOeHHE W HCIOJIb30BaHUE OTHSA CTAI0 HOBBIM
ATAllOM B Pa3BUTHS YEIOBEUCCTBA M PACIIMPIIIO 30HY €0 PAaCCENCHHUS.
PazBuTHe OXOTHHYbEH TEXHHKH NPUBEIO K HCTPEOICHUI0 MHOTHX
BUJIOB JKMBOTHBIX, M YE€JIOBEKY IPHUILIOCH NEPEUTU K CKOTOBOJACTBY U
3eMJIe/IeINI0. DTO O3HAYalo arpapHyr0 (HEOTUTHUYECKYIO) PEBOIOIHIO,
HavaBIyrocst mpuMepHo 12 — 19 Teicsd et Hazaz,.

B VII Teicsiuenetun 1o H. 3. HauMHaeTcss (popMHUpOBaHUE pemec-
JICHHOTO TMPOM3BOJICTBA, BO3HUKAET METAJUTyprs. 3aTeM MPOUCXOAUT
OT/ICJIEHHE CKOTOBOJCTBA OT 3emilenenus. Pa3sBuTue 3emiienenust B
JIOJIMHaX PeK, CTPOMTEIbCTBO OPOCHTENBHBIX CHCTEM IOTPeOOBaio
KOHIIEHTpaHX OOJIBIIOTO YHcia pabOTHUKOB. B pe3ynbTare BO3HUKAIOT
nepBele TocymapctBa. OTIeNneHHe CKOTOBOACTBA OT 3eMIIACNHS,
BBIJICTICHNE M3 CENBCKOTO XO3SHCTBAa peMecels, a TaKkkKe IOSIBICHHUE
HM30BITOYHOTO MpoaAYyKTa MNPUBOJAUT K BO3HUKHOBCHHUIO TOPIOBJIM U
JIeHeT.



IToTpeGHOCTH OOLIECTBEHHON MPAKTUKK MIPUBOJUT K 3aPOXKICHUIO
HAYKH, XOTsI OHA NPEBPATWIACh B MPOM3BOAUTEIBHYIO CHITy OOIIecTBa
3HAUUTENbHO Mo3gHee. Hayka 3apoamnach TONBKO C IOSBICHUEM
KJIaCCOBOT0 001IecTBa, U TO He cpa3y. COBpeMEHHbIE HCCIIEIOBATEIN
CUHTAIOT, YTO OHa mosiBuiack B Jpesueit ['peruu B VI Beke 10 H. 3.

Hcroku Hayku BOCXOZAT K IPEBHUM LMBHIM3aLUsAM Meconotamuu
(Mexnaypeubs: Turpa u EBdpara), Erunta, Manun u Kuras. Ho nepsble
Hay4yHble W (unocodckue cucTeMbl BO3HUKIM B JlpeBHeil ['perum.
[lepBpiMu Haykamu ObutH (umocodus, MaremMatnka W (HU3HWKa, a
MMEHHO pa3zell MexaHuka. B ¢umocodun cnoxmincy nBe OCHOBHBIE
KOHLENLMK — MaTepuaiu3M M uieaiu3M. B Marematuke mnosyuuia
pasBuTHe apuMeTHKa, TEOMETPHs, OBUIM 3aJO0KEHBl OCHOBBI
CTEPEOMETpPUH, 3apoJuiiack TEOpUs MY3bIKH. B Tpymax Bemuuaiimero
YUEHOTO aHTHYHOCTH — ApXuMe/a ObLIM 3aJ0KEHBI OCHOBBI TU((epeH-
OUATBFHOTO M MHTETPANBbHOTO WCUUCICHUS. B acTpoHOMEM Oblma yxKe
U3BECTHA TEJIMOLEHTPUYECKas CHUCTeMa CTpPOCHUs Mupa (Apucrapx
Camocckwmif), XoTs mnoOequyna cHCTEMa TIeOIeHTpUYecKas (cucrema
[Itonemesr). B MexaHuke HEmIOXOe pa3BUTHE IOJYYWIM CTaTUKA U
KHHeMaThKa. JluHaMuKa K€  OCHOBBIBAJIACh HA  OMIMOOYHBIX
MIPENICTaBICHUSIX APHUCTOTENsI, KOTOPBIA, OCHOBBIBASICh Ha OBITOBBIX
MOBCECAHEBHBIX HAOMIONCHUSAX, CYHTAN, YTO [UIS HOANEPXKAHUSI
PaBHOMEPHOTO TPSMOJMHEHHOTO ABIKCHHUS Tella K HeMy HEe00X0AuMO
MOCTOSHHO TPUKJIAJbIBATh CHIIBI. Ero yCHIMSAMHU Takke YTBEPIWIach
reoLEeHTpUYECcKas CUCTEMa CTPOECHUS MHpa.

B anTMYHOM MMpe clOXUJach HE TOJIBKO CUCTEMa 3HaHWH, HO U
cucrtema oOpazoBaHus. HacneqHukaMu rpedeckoil HayKH cTana Hayka
Hpesnero Puma. OgHako ctatyc yueHOro B Pume ObUT HENPECTIKHBIM,
U TIOCTENIEHHO HaykKa CcTaja MNpuxoauTh B ymanok. C mnaneHuem
3anagHoi PuMmckolf nMIepun LEHTp HayKH IepemMecTiiicsi Ha BocTok B
Boctounyto Pumckyro umneputo. OHaKko Tam MOCie MPUX0/ia K BIACTH
HUMIIEPaTOPOB-XPHUCTHAH OONBIION yAap Pa3BUTHIO HAYKH ObLT HaHECEH
penurnei. Xpuctnanckue (GaHATHKH 3aKPHIBATH «I3BIYECKUE) IIKOJIBL,
VHHUYTOXAIIN ONOIMOTEKH. YUCHBIE B OOIBIIOM KOJIMYECTBE SMUTPUPO-
BaJii B A31I0, B OCHOBHOM B MpaH.

Uro kacaercs TEXHUKHM AaHTHYHOCTH, TO OHA HaxoAWjIach B
JOCTATOYHO TPUMUTHBHOM COCTOSSHUH. OJTO OOBSACHSCTCS TEM, YTO
paboBnasenpyeckas CHCTeMa HE CIIOCOOCTBOBAJa PA3BUTHIO TEXHHKH,
MOCKONIBKY B M30BITKE ObLTa JemieBas pabodas cmina. boibiree
pasBUTHE, IOXKalyH, MMOMy4YnWia BOCHHas TexHHKa. llpaBma, BOeHHBIE
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KopaOiu ObUIM HEMOPEXOOHBIMH, TaK KaK MpeIHa3HA4Yaduch i
HamnajieHus: BOMu3u Oeperos. Jlydime ObUIM pa3BUTHI TOPTOBBIC CYHA,
XOT$Sl OHU M YCTYIaJId BOGHHBIM B CKOPOCTH.

B VI — VIII Bekax apa0bl oA 3HaMEHEM HOBOW pelUruy — ucjiama
3aXBaTHIIA OTPOMHBIC TeppuTopud B Asmm, Adpuke u IlupeHeickmii
mosryocTpoB. Tonbko B 732 roay GpaHKy Aajld UM OTIIOp B OWTBE MpH
[lyatee. ApaOckue 3aBoeBaHUS JOBEPIIWINA Pa3TPOM aHTHUYHOW HAYKH.
Ho, naumnas c¢ VIII Beka, B apaOCKuxX 3Muparax HadWHAECTCA c¢
BO3pokaeHue. VIMEHHO apaOCKUM YYeHBIM MBI 00S3aHBI HE TOJBKO
COXpaHEHHEeM, HO U MPUYMHOXEHHEM Hay4yHbBIX JOCTI)KEHUH aHTW4-
Hoctu. KcraTn ckasaTh, HoAaBiisiiollee KOJUYECTBO COXPaHHUBILUXCS
COYMHEHWH aHTWYHBIX YYEHBIX JOIUIA IO Hac B apabCKuX IepeBOIax.
NmenHo apabam MBI Takxke 0Os3aHBI pacmpocTpaHeHueM B EBpore
WHAWICKOHN TECATUYHOM CUCTEMBI CYEeTa U CO3AHUI0 areOphl.

Uro xacaercs EBpomsl, To B Cpeanne Beka, Ha npotsokenun 1000
JeT TaMm HaOJroJaeTcs ynajgoK HayKd U KyJbTypbl. Pa3BUTHIO Hayku
Tak)Ke MPEMATCTBOBAJIO TO, YTO KATOJIMYECKas IEPKOBb, IIEPBOHAYAIBLHO
BpakJeOHO HacTpoeHHas Kk Apwucrorento, ¢ XIII Beka mpu3Hasia ero
BEITMYaNIIINM aBTOPUTETOM TI0 BCEM BOIIPOCaM, HE KacaBIIUXCA, TIpaBa,
normMatoB penurud. Takum oOpa3zoM, OblTa y3aKOHEHa M TEOLEHTPH-
yeckasi CUCTeMa CTPOEHUsI MUpa, U MEXaHUKa APUCTOTeNs, OCHOBaHHAs
Ha HEBEPHBIX MPEINOCHUTKaX. XOTs (QUIOCO(PBI CUYUTAIOT APHCTOTEINS
«OCHOBATEJIEM HCTHHHOTO €CTECTBO3HAHMA», OH OTHIOAb HE CUUTAETCS
TaKOBBIM Y (DU3UKOB 1 MEXaHUKOB.

Bo3poxnenue (peHeccaHc) aHTUYHOTO WMCKYCCTBA, KYIbTYpPHI H
Haykn Hadasocek B Hrammm B XIV  Beke. PeHeccanc oTBewan
MOTPEOHOCTSM 3apOKAAIOIIETOCs Kjlacca OypXKya3uu M CIOCOOCTBOBAT
paspyuieHnto peomanbHbIX oTHomennd. B XVI crtonernu momydaer
pacnpocTpaHeHUEe TeIUOLEHTPUUYEcKas CUCTeMa CTPOEHHMS MHupa
Konepuuka. Ilpomcxomut pedopmanumst 1epkBu. OTBeTOM Ha 3TO
cTtaHoBUTCS uHKBu3uLusA. [lo Bcelt EBpore mnbLIaroT KOCTphl, Ha
KOTOPBIX CHUTAIOT HE TOJBKO MHAKOMBICISIINX, HO MOPOH U HU B YEM
HE TIOBUHHBIX JIFOJICH.

Ha Bonne Peneccanca B konne XVI Beka 3apojaunach MCTHHHO
HayyHas fuHamuka. C ee mosABICHMEM MeXaHUuKa IpeBpaTuiach B HayKy
0 JIBUKEHHUHU, B KOTOPOH MOSBUIIMCH MOMNBITKA OOBSICHUTH BCE SIBICHUS
IIPUPOJBLl Ha OCHOBE PAa3BUTHUA JIOTMYECKMX NPUHUUINOB. OnHUM U3
MEPBBIX, KTO YCOMHMJICS B NPAaBUJIBHOCTH Y4YEHHs ApHUCTOTENs, ObLI
xambartucta benenertu, KOTOphlii 0OpaTHil BHUMaHHE Ha TO, YTO
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JICHCTBUE CHUJ BBIPAKAETCS HE B NOJNIEPKAHWM, & B HM3MEHEHUU
JIBIOKEHUA. J{OCTOBEpHOCTh HayuyHBIX IIPEACTaBICHUH B paMKax
MEXaHWYECKOH KapTUHBI MHUpa TECHO ObUIa CBs3aHA C pPa3BUTHEM
JKCIIEPUMEHTANBHBIX METOJOB HccienoBanus. CraTvka, B OTJIMYHE OT
JUHAMUKM, HE IOATBEpXKIanach B TAaKOH CTENEHH 3KCIIEPUMEHTaMHU.
JuHaMuka, oTBeyass Ha BOIPOC O IEPEXoie Teiaa WIM MEXaHUYECKOH
CHUCTEMBI U3 HA4YaJIbHOTO COCTOSIHMS K MOCIEAYIOIEMY MO ACHCTBHEM
3aJaHHBIX CHJI, MOTJIa OBITh TOATBEPXKIEHA COOTBETCTBYIOIINM JKCIIE-
pUMEHTOM. OTO W MPUAAIO MEXaHUYECKOMY €CTECTBO3ZHAHMIO Ty
HEOoOpaTUMOCTh Pa3BUTUS U Ty IIOCTOBEPHOCTb, KOTOPBIE OTIHUYAIOT
Hayky XVII Beka oT HayIHBIX TPECTABICHUNA MPEABIAYIIETO IEPUOIA.

OmHUMH W3 TIEPBBIX OKCIIEPUMEHTAIBHBIX HCCIEIOBAHUN B
MexaHuKe Obuth OmbITH ammmneo ["ammies, KOTOPBIH OTKPHUI 3aKOHBI
MaJeHUs] TSOKETBIX Tell, a TAKXKe YCTAaHOBUII 3aKOHBI ABWXKEHUS Tel 110
HAKIOHHOW IUIOCKOCTH. OH TOJHOCTBIO JOKa3al HECOCTOSTENEHOCTh
OVUHAMHUKH ApHUCTOTENsS ¥ HaMeTWJI IMyTh K CO3IJaHHI0 HOBOM
JUHAMUKH — HBIOTOHOBCKOHM. Takum oOpazom, ["anuseit Hauan HayyHYIO
peBooLnIo, KOTopyro 3aBepiini Mcaak Hetoton. B 1686 r. Bbimien B
cBeT ero 3ameuatenbHbId Tpyn «Philosophiae Naturalis Principia
Mathematica» («MaTemMaTHuecKie Hadajga HaTypaabHOH (rocopuny).
Heroron NEPBLIM M3 YYCHBIX BbICKA3aJl MbIC/IIb O TOM, YTO ABHIKCHHUC
KOCMHUYECKUX U 3€MHBIX OOBEKTOB IMPOHMCXOAUT IO OJHHUM H TEM >Ke
3aKOHaM. Benauyailluuii y4eHbId 3aJI0KWJI OCHOBBI TE€OPETHUYECKOH
MEXaHUKU, TPUMECHHUB €€ K U3YYCHUIO OBUKCHUS HebOecHBIX Ted. B ero
paboTe mpoOIeMbl THHAMUKH TOJYYHMIIA MaTEMaTHYECKYIO Pa3padoTKy.
Hpi0TOH co3ma1 METOHONOTHIO TOYHOTO €CTECTBO3HAHUS M CTall
OCHOBATEJIEM BCETO COBPEMEHHOT'O €CTECTBO3HAHMS.

C »Toro MOMEHTa pa3BHTHE HAyKd NPUHAIO HEOOPATHMBIH
XapakTep, KONMYECTBO HAYYHBIX 3HAHUM, KaK M KOJIHYCCTBO YUCHBIX,
crano ynasauBaTbesl Kaxzaple 10— 15 ner. IlosBuiace kitaccuueckas
MCXaHWKa, BbICHIAA MaTE€MaThKa, HOBBIC pa3AeJibl (bI/ISI/IKI/I, XHUMUs,
aHaJMWTHUYECKas MeXaHWKa, MaTeMaTHdeckas (u3nka W JAp. HayKH.
Benukas ¢paniy3ckas peBomtoiusi cnoco0CTBOBaIa Pa3BUTHIO HAYKU U
oOpazoBanus. He cnyuaitno ®@paHity3ckas Hay4yHas mikosa crana B XIX
BEKE CaMOM MEepeioBOM B MUpE.

Uro kacaeTcst pa3BUTHS TEXHUKH, TO OHO IPOUCXOIUIIO U B IIEPHOJ
CpenneBexoBbs. K XVII Beky BO3HMKIO MaHy(aKTypHOE NPOU3BOI-
CTBO, OCHOBAHHOE€ Ha NPUMEHEHUM 3HEPruM BoAbl U BeTpa. Ho namb-
Heillee pa3BUTHE NPOMBIIICHHOCTH TOPMO3UIOCh OTCYTCTBUEM UCTOU-
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HUKOB 3HEPTrUH. YeloBEUeCTBO OKa3aloCh B SHEPreTUYECKOM TYIIHKE.
Brixomom 13 Hero crano npuMeHeHue 3Hepruu napa. [lepssie napoBbie
MalluHbl (paBWIbHEE MX Ha3BaTh MapoaTMOC(EpHBIMU) MOSIBUIUCH B
koHe XVII croierus. A mo HacTOSIEMY YHHUBEPCAIbHBINA MapoBOI
nBuratenb Obut coznad /x. Yartom B 1786 r. C BHepeHUEM MTapOBBIX
MaIlliH CBsi3aHa mpoMeinuieHHas peBomonus XVIII Bexa — mepexon
K WMHAYCTPHAILHOMY  OOILECTBY, OCHOBAaHHOMY Ha  MAalIMHHOM
IIPOU3BOACTBE.

Ponms Haykm B pa3BUTHH TEXHMKH HE Bcerga Obuta Bemymiew.
Bruote 1o konna X VIII Beka Hayka OYTH HE BIMsUIA HAa IPOU3BOICTBO
U TEXHUKY. 3HAHUSA, KOTOPHIX TpeOOBaJO pa3BUTHE TEXHHUKH, Kak
MPaBWIO, HOCHIM SMIHPHYSCKHN XapakTep. OJTO OBUIM 3HAHUSI O
KOHKPETHBIX BelllaX, He MPOTHBOpEYaIlue 3aKoHaM Mpupoasl. OgHaKo
pa3BUBaroleecs] MATMHHOE MPOU3BOJICTBO MOTPeOOBANIO 00BEINHEHHS
B OJHOM TEXHOJOTMYECKOM IMKJIE pa3IMYHbIX MEXaHUYECKUX M
(PMBUKO-XUMHUYECKUX TPOIIECCOB, UCIIONB30BAHUS HOBBIX MaTEpUAIIOB U
BHUJIOB 3HEpPruu. brarogaps 3ToMy HEU3MEPUMO BBIPOCIIA POJIb HAYKU B
co3nannu HOBOW TexHWKH. B XIX Beke mporpecc TEXHUKH TUKTYETCS
y)K€ He TOJIbKO TMOTPEOHOCTSMH YENIOBEKa, HO M Pa3BUTHEM MHUPOBOM
Hayku M TmpakTUKu. CoueTaHWe HAyKW W TMPAKTHKH CO3[ajla HOBYIO
oTpaciib IMPOMBILUIEHHOCTH — 3JEKTPOTeXHUKY. Ee npumeHeHue
MIPOM3BENIO PEBONIOLUIO B IPOMBIIUICHHOCTH, W3MEHHJIO OBITOBBIE
YCIIOBUS KU3HM YEJIOBEKa, IPOU3BEJI0 MEPEBOPOT B CPEACTBAX CBSI3U U
1.1. B xonme XIX Beka mOSBISIOTCSA HOBBIC THIIBI aBurarencii — JIBC u
napoBble TypOuHbBI. Bce BblllIecka3aHHOE IO3BOJIMIIO CO3/aTh HOBBIE
BU/Ibl TPAHCIIOPTA, CY/IOB, JIETAIOIINE aNllIapaThl TSHKEJIEE BO3AYXA.

B xonme XIX — navane XX crosieTuii BO3HUK Kpu3uc B Qusuke. B
pe3ynbTaTe MOSIBUIACH TEOPUS OTHOCHUTEIBHOCTH, aTOMHas (H3HWKa U
KBaHTOBAsi MEXaHUKA.

B Teuenue mnepBoi mnonoBuHbl XX CTONETUS 4YEJIOBEUECTBO
HAKOMWIO OOJIbIE 3HAHWUH, YeM 3a BCIO IPEIBIAYIIYIO HCTOPHIO CBOETO
cyuiecTBoBaHUs. B pazButuu TexHuku B XX BeKe MPOU30LIET IPOPHIB —
3a 3TO BpeMs nosiBuiock 90% Bcex u300peTeHuit 1 OTKpheITHil. MIMeHHO
OHM W CTajdd [BIKYIIEW CHUJIOM Hay4YHO-TEXHUYECKON pPEBOIIOIUU
(HTP), xoropas Hauanack B 1960-e roap! ¢ nosiBineHueM mnepssix OBM u
MIPOMBILIEHHOH POOOTOTEXHUKH.

CosepmierctBoBanue JIBC u mapoBeIX TypOWH, aBTOMOOMIIEH,
CaMoJeTOB M T.JI. TOTPeOOBATO TPHBICYEHHs HAYYHBIX 3HAHHH.
B 1940-e rr., B mepByl0 odepenb JUIA BOCHHBIX IIeJel, MOSBISIOTCS
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COBEpIIEHHO HOBBIE OTPACIIH MPOMBIIUIEHHOCTH: aTOMHAasl, PAKETOCTPO-
€HHe, peaKkTHBHas aBuanusa. Bce 3To yxke TpeOyeT NpoBeACHUs
KaueCTBEHHO HOBBIX BHJOB pacueroB. COBEPIIEHCTBYIOLIHECS
TEXHOJIOTMYECKHE TIPOLIECChl TakkKe YK€ He MOTYT YIpaBJAThCA
yeaoBekoM. OIHHUM CIIOBOM, YEJIOBEYECTBO OISTH 3aII0 B CBOEM
Pa3BUTHUH B TYIIHK — HAa 3TOT pa3 UHPOPMAIIMOHHEIH.

BbIxogoM U3 3TOro TymuKa CTajo co3laHue HU(POBBIX 3JIEKTPOH-
HBIX BBEIYMCIMTENBHBIX MAaIIWH. DTO JOCTIKEHHUE YEIOBCUYECTBA HEBO3-
MOXXHO TepeoliecHuTh. OHO HE TOJILKO BBIBEJIO €ro M3 HWH(popMa-
LMOHHOTO TYyNHKAa, HO M TIEPEBEPHYNIO BCIO €ro >XuU3Hb. VIMEHHO
CO3JIaHue KOMITHIOTEPOB M Pa3BUTHE HA 3TOW OCHOBE HAYKH M TEXHUKHU
MIPOM3BEII0 HAYYHO-TEXHUYECKYH PEBOIONMI0. ABTOMATH3AIUS TIPO-
M3BOJICTBAa Ha ocHOBe DBM BeneT K pocTy BO3MOXKHOCTEH MPUMEHEHHS
HOBBIX BBICOKOA((EKTHUBHBIX TEXHOJOTHYECKUX IpoleccoB. Pa3BuBa-
€TCsI DHEPreTHKa, TPOHM3BOJICTBO CHHTETUYCCKUX MAaTEpUANIOB, CO3/a-
KOTCsI HOBBIC CpeﬂCTBa praBﬂeHI/Iﬂ, CBsI3U U l/lH(i)OpMaLll/lI/I, HAa4YMUHACTCs
OCBOEHHME KOCMHUYECKOTO MPOCTpaHCTBa. Hayka CTaHOBUTCS HEMOCpen-
CTBCHHOH TPOM3BOJUTEIILHONW CHIIOW oOmecTBa. B HacTosiee Bpems
CO3/1aHME HOBOM TEXHHKM HEBO3MOXKHO 0€3 CcaMbIX MepeqoBhIX
JIOCTHKEHUN HAYKH.

TakuM 00pa3oMm, yUUTHIBas BCE BBHINIECKa3aHHOE M OMHPasch Ha
MePUOIM3aNnIo OOMIeH MCTOPUH UYENOBEUESCTBA, B PAa3BUTHU HAYKH U
TEXHUKU MOKHO BBIAETHUTH CIEIYIOIINE TIEPUOJIBL:

I. IlepBOOBITHBIN — OT 3apOXKICHHS YEIOBEUECTBA 10 BO3HIUKHOBE-
HUS TIEPBIX [UBUITU3AINNT;

Il. 3apokneHne HayuyHBIX 3HAHMN B MEPBBIX HUBMIM3AIMAX JpeB-
nero Bocroka (Il — | Teicsiuenerus no H. 3.);

Ill. AHTHYHBII — OT 3apOoXJIEHUS HAyKW JO TaJcHHUS 3amaJIHou
Pumckoit umniepuu (VI Bek 10 H. 3. — V Bek);

IV. Cpennesexossiii (V — XIV Beka);

V. Peneccanc u HayuHas pesomonus (XV — XVII Beka);

VI. IIpoMbIIuIeHHAsT PEBONIOLUS W AHAJTUTHYECKUH IIEPHOX
pazButns Hayku (XVIII Bek);

VII. Ilepuon cOmmkeHust HayKu U mpombinuieHHOCTH (XIX Bek);

VIlI. ®uzuko-rexuuueckuii nepuo (neppas nojoBuHa XX Beka);

IX. HayuHo-TexHHYecKasi peBOMIONMS (CO BTOPOH MOJOBHUHBI XX
BEKa 110 HACTOSIILEE BPEMs).
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I'JIABA 2.

Pa3BuTHe TeXHUKH B IEPBOOLITHBIH MEPHO/I.
3apo:kaeHne HayYHbIX 3HAHUM

2.1. IlosiBJIeHN e TEXHUKH B IPEBHOCTH

B ocHoBe (opMupoBaHUS YeOBEKa JICKHUT TPYH, a M3TOTOBICHHE
OpYyIuil TpyZAa BbIIEISET €ro U3 )KMBOTHOI'O MHpa U CO3J1a€T OCHOBHbBIE
TIPEIIIOCHUTKA ST (POPMUPOBAHUS YEJIOBEUECKOTO Tpoliecca Tpyna U
pa3BuTHs TexHuku. Kak yxe oTMedanocs, nepBble Opyaus Tpyaa CTallu
MPUMEHSTh aBCTPAJIONMUTEKH MPUMEPHO JABA C IMOJIOBUHOM MMIUIMOHA
JeT Ha3aA. JTo ObUIM MAajJKH, a Takke OOJIOMKHM KaMHEH M KocTel
XKUBOTHBIX M pbi0. Ilo3gHee oOHM Hayanu  IeJeHaNpaBIEHHO
o0pabaTeiBaTh JAepeBo. lcmonp3oBaHWE TMANKH B KadecTBE phIdara
OTHOCHUTCS K HanOollee TaBHUM H300PETCHHSIM UESIIOBEKA.

3areM HauyMHAeTCsd M3TOTOBJIIEHUE OPYIAUM M3 KaMHs, KOTOpbIE
IIPOLIN JOBOJIBHO JUIMTENBHYIO 3BOJIOLMIO. THUIl OpYyIauil onpenesniu
OCHOBHBIE 3aHSTHS YEJIOBEKa — 0X0Ta U COOMpaHNE TUIOJ0B U KOPECHbLEB.
3T0 OBUIH HOXH, TOTIOPBI, HAKOHEYHUKH KOITUI U CTpei, CKpeOKH U ap.
Jns WX W3rOTOBJIEHUS WCIOJB30BANIACh TEXHHKA CKOJIa, KOTOpas
COCTOSUIa B TOM, 4TO IO 00pabaTeiBacMOMY KaMHIO yHapsua Oolee
KpynHbIM KaMHeM. Iloigydyaemble IIpU 3TOM OCKOJIKH, KOTOpBIE SIBIIA-
FOTCA Pa3sSHOBUIHOCTAMHU KJIMHA C OCTPBIMH KpasiMH, HUCIIOJIb30BAJIUCh B
KauecTBE OpyAUM.
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Puc. 2.1. KamenHble opyust HEPBOOBITHOTO YeJIOBEKA

Hapsimy ¢ coBeplieHCTBOBaHHEM OpYyIOHMi M Tpollecca Tpyna
BO3HHKAET U Pa3BHBACTCs WICHOpa3AenbHas pedb. Peur crocoOcTByeT
MOSIBJICHUIO KOJUICKTHMBHOTO TPYJAa, YTO JEJIACT BO3MOXKHOW IIPOM3-
BOJICTBEHHYIO JICATECIBLHOCTh. BCe 3TO OKa3bIBAET OTPOMHOE BIIUSIHUEC HA
pa3BuTHEe Mo3ra. BayxHeWIINM JOCTIKEHHEM YEITOBEKA CTall0 OCBOCHHE
W WCIOJb30BaHWE OTHA. OTOHb OTKPBUI HOBBIM OSTall B Pa3BUTHUS
YEIOBEYECTBA W IMO3BOJMJ PACHIMPUTH 30HY PACCEJICHHUS YeIOBEKa,
3¢ (dexkTHBHO OOpOTHCA € XWITHUKAMH H Pa3HOOOpa3suTh IMHTaHHE.
[lonavany mepBOOBITHBIE IIOAM HAYYWINCH TONBKO MOINEPKUBATH
OTOHb, a MO3/HEe U NOOBIBATh €ro. YK€ HeaHIePTabllbl B MEPHOJ
BEPXHETO TaJleoNuTa (JIPEeBHEKAMEHHOTO BEKAa) OBJAJACIH 3THM
HCKYCCTBOM.

B nepuon mmxkuero maneonuta (40 Thic. — 12 ThIC. JIET 10 H. 3.)
chopMHUpOBaJICsI YEIOBEK COBPEMEHHOrO THIA. HakoruieHwe OIbITa,
COBEPUICHCTBOBAHHWE 3HAHWI, pa3BUTHE TEXHUKH TIO3BOIUIIO €My
HpI/ICI'IOCO6I/ITI>C$I K Ppa3IMYHbIM KIIMMAaTU4YC€CKUM YCJIOBUSAM. B
pe3ynpTate TOCENeHHs JIFOJIed PacIpOCTPaHSIOTCS Ha  OOJbIIeH
TEPPUTOPHH 3EMHOTO Imapa. YemoBeK OCBOWJI MHOTO HOBBIX IIOPOJ
KaMHsI, HAY9WICS H3TOTaBIMBATh CBBIIIC IBAIATH BHIOB Pa3IHMYHBIX
KaMEHHBIX Opyaud. B 3TOT nepuon NOSBIAIOTCA HOBBIE OpyIusl —
TapIyH U KOITbEMETANIKa, KOTOPBIC UCIIONB3YETCS UISI OXOTHI Ha PBIOY U
3Beps U B IEIAX CaMOoO00OpoHEI. Kombemeranmka sBISIETCS TPUMEPOM
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WCTIONB30BaHMUA pblyara, C IOMOIIbID KOTOPOTO YBEJIMYUBAETCA
CKOPOCTh WM IUCTAaHIWS IMojeTa Kombs. Emie Oonee coOBepIICHHBIM
OpYXHEM CTall TyK, KOTOPbIA YCHEIIHO MPUMEHSUIICA B TeUEHHUE MHOTHX
ThICSTYENIeTUH, BIUIOTh 10 XIX Beka. [IpuMeHeHue Jiyka cienano oxXoTy
Ha 3Bepeld HACTOIbKO APQPEKTUBHOM, YTO TMPHUBEIO K TIOJTHOMY
YHUUTOKEHUIO MHOTMX BHIOB JKUBOTHBIX. B pe3yibraTe OXOTHHMKaM
MPUIIUIOCH UCKATh HOBBIE BO3MOXKHOCTH JJISl TIPOMUTAHUS U MEPEUTH K
CKOTOBOJZICTBY U 3€MJIEJEIIHUIO.

K nepuony HuXHeEro naneonuTa OTHOCHUTCS M 3apOXKIEHHUE CUETa.
MO>HO ¢ YBEPEHHOCTBIO CKa3aTh, YTO MEPBBIM BEIYUCIUTEIEHBIM «YCT-
poiicTBOM» OBUIH MajibIlbl pyK. s Toro ke, 4roObl 3aUKCHPOBATH
pe3yabTaThl BBIUMCIEHUH HCIOJIb30BAJIUCH HACEUKU HA JepeBe WM Ha
kocTtd. OO 3TOM CBUAETENBCTBYIOT M apXEOJNOTHYECKHUE PACKOIKH.
CaMbIM JpEeBHUM U3 HAWIEHHBIX TaKUX HMHCTPYMEHTOB CUUTAETCS
«BECTOHHMLIKAs KOCTb», HaWIeHHas B JpeBHeM mocereHun 30-ro
ThICSIueNneTus: A0 H.d. JonesHU BectoHnunm Ha toro-Boctoke Yexuw, B
MopaBuu. 3apyOku, HAaHECEHHbIE Ha KOCTH, CBHUIETEILCTBYIOT O TOM,
9TO YK€ TOTIa HAllH MPeAKH OBLTH 3HAKOMEI C 3a4aTKaMH CUeTa.

[IupokomacmtabHOE NMPUMEHEHUE JYKOB, HUIM(OBAHHBIX TOIIO-
pOB, Tecel, MOTHIT, JOJOT U IMPOYUX TEXHUYECKUX JOCTHKEHUI
HOBOKAMEHHOI'0 BeKa (HEeoJIMTa) NOJArOTOBUIIO MPOU3BOJICTBEHHYIO, TaK
Ha3bIBaEMYI0 HEOJIMTHUECKYIO peBoJtoLuio. Ee cylniHOCTh 3aKiitouaercs
B TEpeXojie OT OXOThl K 3eMJIEACTHIO M CKOTOBOJICTBY. 3eMilelienne
JaBaJI0 BO3MOXKHOCTb CO3/1aBaTh M XPaHUThb MPOAODKUTEIBLHOE BpeMs
3amacel 3epHa. braromaps XO3sMCTBEHHOW PEBOIIOLHMHM YHUCIEHHOCTH
HaceJieHus BbIpociia B 20 pa3 1Mo CpaBHEHUIO C YUCICHHOCTBIO MPEIKOB
3eMJIe/Ie]IbIICB — OXOTHHUKOB W coOupatened. Jloogum mocTeneHHo
MEPEXOIAT K OceIoMy 00pa3y *KHM3HH, BO3BOIST TOCTOSHHBIC JKUITHINA
U oOmecTBeHHbIE MOCTPOHKH. OTHOBPEMEHHO C BO3HHKHOBEHUEM
3EMIICACIINA HaA4YUHACTCA OJOMAaIIHMBAHUEC IUKHUX JXHBOTHBIX — KO3,
OBeEll, TI03KE KPYIHOTO0 POraTroro ckKoTa, cBUHed U T.n. CKOTOBOICTBO
o0ecrieunBaeT YelloBeKa He TOJIBKO MACOM M MOJIOKOM, HO M OJICXK/IOH, 1
CBIpbEM [JIsI H3TOTOBJICHUSA Opy}IHﬁ. ITozxe JOMAaIIHUX XHUBOTHBIX
CTaJli UCIOJIb30BAaTh B KauecTBE TAIOBOM cuibl. Ilepexon xk pydHomy
3eMJICJICTIMIO W JKUBOTHOBOJCTBY, HauaBINWiics mnpumepno 12 — 19
TBICSY JIET Ha3ajJ, dYacTO Ha3bIBAIOT arpapHoi peBommonued. B
YKa3aHHBIA MEpPHOA MOSBJISETCA ONEXKIa W3 LIKYp JKUBOTHBIX, IS
W3TOTOBJICHUS KOTOPOH KOXKYy 00pa0aThlBalOT M CIIUBAIOT CYXOXKH-
JINAMH 3Bepel71 I TOHKUMHU KOXaHBIMHU PEMCIIKaMH. TlosBasgercs
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TEeXHHKa CTPOMTEIHCTBA >KWIHUI] — 3eMJITHOK M Iananield, OCHOBaHUS
KOTOPBIX YIIyONSUIUCH B 3eMI0. [l TpaHCIIOPTHPOBKH TPY30B
n300peTeHsl caHd. [y ppIOHOM JIOBIM M3TOTOBIISIOT TUIOTHI M TIEPBBIE
JIOAKH, BBIIOJIONICHHBIE U3 IIEJI0T0 KycKa JiepeBa. PrIOy JIOBAT ynoukaMu
U TapITyHaMH, TTOSBIIIOTCS CETH.

[lepexom K 3eMileeNHI0O W CKOTOBOJICTBY IIO3BOJSIET Ooiree
5(Q(QEeKTHBHO OPraHW30BHIBATH BEJIEHUE XO3SIHCTBA M OCYIIECTBUTH
paszmenenue Tpyna. llosBiseTcs roHYapHOEe peMeciio, KOTOpOe CHITpajio
OYCHb BAXHYI0O pPOJb B PAa3BUTHUH TEXHHUKH, OCOOCHHO B MEPHOL
3apOoK/IeHNs] MeTaTypruu. BosHuKaeT ocBerutenbHas TexHHKa. OT
Ty4rH ¥ (PaKeJIOB MEpeXOmiIT K NMPHUMUTHBHBIM MACISHBIM TOPEIKaM.
[osiBnsroTcss TepBBIE TMpPEeAMETHl KyIbTa W YKpaIleHUs: Oychl H3
KOpaJUIOB M pa3iIMYHbIX 3yOOB, IpPEIMETHI, BBIPE3aHHbIE M3 KOCTH H
poros. [Ipu packonkax B nemiepax HaljeHBI MEpBbIE CTATYITKH JIIOAEH
U JKUBOTHBIX, OOPSIOBBIE CKYIBITYPHI, PUCYHKH, 3a9acTYIO IPEKPAacHO
BBIIIOJTHEHHBIE.

K KkoHIy mepHoja HW)XKHETO MaJleoNUTa HaYWHAETCS I0J3eMHas
OOBIYa CHIPBS, IPEXKIE BCEro KPEeMHs, CIaHIa, 03Ke U3BecTHsAKa. Ha
TEPPUTOPUH TEPBOHAYAIBHBIX ITOBEPXHOCTHBIX pa3pabOTOK yriryOuis-
I0TCS SIMBI, POIOTCS IAXThI, OT KOTOPBIX OTBOJASAT IITOJIBHHU, COOPYKAIOT
nectHUNBL. Tak BO3HUKAEeT HOBAas OTpacib IMPOHM3BOACTBA — TOpPHOE
neno. B 10 — 8 TeicsdyeneTusx A0 H.d. TOSBISIFOTCS yCOBEPIICH-
CTBOBaHHbIE OpyIUs Ui YOOPKH ypoXkas M IOMOJia 3€pHa: CepIibl,
1ensl, cTynkd. Chlpbe CTAHOBUTCS IPEAMETOM TOPTOBIIH H IIEPEBO3UTCS
Ha Oomnpimme paccrosHus. Hampumep, oOcumuad (BYJIKaHHYECKOE
CTeKJI0) U3 AHatoinuu (Ha TeppuTopuM TyplLuu) HepenpaBiseTcs B
MeCTa, yJaJIeHHble Ha paccTosiHuA cBble 1000 k.

B omoxy HeomWTa MOSBISIFOTCS HOBBIE CIOCOOBI 00pabOTKH
KaMEHHBIX OpYAMH MyTeM NUIN(OBaHUS, CBEPICHUS M HHWICHUSA. DTO
TO3BOJIMJIO JIOCTHUTaTh ONpPE/EIEHHONW (OPMBI M YUCTOTHI MIOBEPXHOCTH
opynus. HoBele mpuemsl Mo3BONIMIN TepedTH K 0o0paboTke Ooiee
TBEpABIX TOPOJ] KaMHsl: 0a3anbTa, HepuTa, xkanenta u np. OHU cTanu
OCHOBOM [UIsl CO3J@aHUS KaMEHHBIX TOMOPOB, MOTHIT, JIOJIOT, KaiJl.
PaboTa mumgpoBaHHEIME OPYIUSIMHU MPUBENA K POCTY MPOU3BOIUTENb-
HocTH Tpyaa. lllnmudoBaHHEIMH KaMEHHBIMH TOTOPaMH C BBICBEPIICH-
HbBIMU OTBCPCTUAMH, B KOTOPLIC BCTaBJIsIACh JACPEBAHHAA PYKOATH
cTaiu pyOUThH JieC, BBIOANOINBATH JOAKH, CTPOHUTH JKUIUINA. YermoBek
MOIMETHII, YTO ICPEBSHHAS PYKOSTH CIIaKUBAeT YCHIHE yaapa u
nepefaeT ycunue Ha o0pabaThIBaeMbBIM IpeaMeT, a HEe Ha pPYKH.
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OTO CcTalo MPUYUHONH MHOTOBEKOBOI'O HCIIOJNB30BAHUS JIEPEBSIHHBIX
pyKoATEH ISl HHCTPYMEHTA.

B VIHI-VIlI Thicauenetusx 10 H.D. 3eMJCACTBIBI CTalU
MPUMEHSATh TPEAMETHI, CACTaHHBIE W3 MEOH CIOCOOOM XOJIOTHOMN
00paboTKM, TakWe Kak MPOKOJIKH, OyCHHBI, Immibla. OJHAKO STOT
CTIIO0CO0 M3TOTOBJICHUS OPYIUA €Ille He MOXKET 3aMCHHUTH TPaIUIIHOHHYIO
TEXHUKY M3TOTOBJICHUS OpyAui 3 KamHs. OKOHYATENBHBIN TIepexo]] OT
KaMEHHBIX OpyOMHd K METAUIMYECKHM IMPOHCXOAWT B IEPUOJ
paboBIaEIBYECKOTO CTPOSL.

Puc. 2.2. CBepnuibHbIi CTAaHOK SIIOXU HEOJIUTA

B VII Teicsiuenetun o H. 3. HauWHAaeTCcs (POPMHUpPOBAHUE pemec-
JIEHHOT'O ITPOU3BOACTBA. B AHaTOIUM BIEPBBIE U3 PYZbl BBIILIABIIAIOTCS
Meab U 0710Bo. [Iporecc BBITIIABKY Meau OBUT OOHAPYKEH CIIydaifHO, BO
BpeMs OOKMra B TIe4aX KepaMHU4eckux wusmenuil. OmHako Tporecc
MOJIy4Y€HUus1 MEAn OBLI OYEHb TPYAOEMKUM U CJIO)KHBIM U OCHOBHBIM
MaTtepuajioM s HU3rOTOBJICHUS Opylll/lﬁ ocTraBajcsd KaMeHb. TOJBKO
CITyCTSI HECKOJIBKO TBHICSYCNICTHII TPUMEHEHHE >Keye3a IPOU3BEIo
HACTOSIIIMI IEpEeBOPOT B TEXHHUKE. B 31oxy HeomuTa 1 GpOH30BOTO BEKa
y’Ke HUCIIONb3YIOTCS MPOCTEiIe MEXaHU3MBbI, TAKHE KaK pblvyar, KIHH 1
HaKJIOHHAs TUIOCKOCTh. OJHMM W3 CaMbIX BAaXHBIX JOCTI)KEHHH
YeJIOBEYECTBA B 3TOT IIEPHOJ SBJISCTCS OCBOCHHE BPAIIATEIFHOTO
JIBWKEHHs, aHAJOrOB KOTOPOMY B HPHUPOJE HE CYIIECTBYeT. DTO He
TOJBKO KOJIECO, HO M TOHYApHBIN KPYT, M KPyroBas pydHas MeJbHHUIIA.
Bce 370 nmosBIIIOCH B MecomnoTaMuH B TISTOM THICSYENIETHH JI0 H. 3.
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2.2. BoO3HUKHOBeHMe IIepBbIX WHBWJIN3ALUNA W pa3BUTHE
TeXHUKH

IlepBoHavanbHO 3eMIIei€NNE MTOSIBUIOCH HA PaBHUHAX, a B VI -V
THICSYEIETUSX JI0 H. 3. OHO HAUMHAET Pa3BUBAThCS B JOIMHAX OOIBIIMX
pex — EBdpara, Turpa, Hwra, Mana u np. Hcnonws3oBanue ectect-
BEHHOT'O IIJIONOPOAMS MOYBBI, YIOOpSEMOH pPEUHBIM HIOM BO BpeMsd
pas3nuBa pek, MO3BOJISUIO NMOJY4aTh OIPOMHBIE YpOXkKau, HO TpeboBajo
MIPOBEAEHHUA HMPPHUTALMOHHBIX PabOT AT MCKYCCTBEHHOTO OpPOIICHUS
moneid. JIns oOpaboTKHM 3eMIlM, HAYWHAIOT HCIOJIB30BaTh COXY H
NPUMHUTUBHBIA IULyr. B ToT »xe mnepuoxn Ha bmwxnem Bocrtoke
YCOBEPIIEHCTBYETC 00pabOTKa MEJHBIX PYA M BO3HHKACT TEXHOJOTHUSA
TS B (pOpMBL. DTO 3HAYUTETHHO COKPAINAET MPOIECC M3TOTOBICHUSA
OpyAuil TpyAa U OPYXKHUSL.

CTpOUTENBCTBO OPOCUTENBHBIX CUCTEM TPeOOBaJIO KOHLIEHTpaLUU
Oospmoro uyucna paboTHHKOB. IloTpeGHOCTE B JONOIHUTEIHHOM
pabGoueil cune U SABUNACH MPEINOCHUIKOM A paslielieHus TpyaAa.
ITennsIx 0OpamaoT B pabCcTBO, B pe3yNbTaTe Y€ro BO3HHKACT IIEPBOE
JIeICHUEe Ha KJIacChl — paboBJIafieNiblleB W paboB. B 3TOT mepuon
MIPOHUCXOINT OTIETEHHE CKOTOBOJACTBA OT 3€MIICICIHs, BEIICICHHE W3
CENIbCKOTO  XO34HCTBa peMeceN, BO3HHKAeT MeTauryprus. Poct
MIPOM3BOACTBA Jajl U30BITOYHBIA MPOAYKT, CTABIINN 0OBEKTOM OOMEHA.
[TosiBMIIack TOpProwiIs, a 3aTeM U JieHbIU. PooBas oOlIMHA MOCTETIEHHO
pacnagaerca. BOWHBI W TOProBiIsS YBENHYHBAIOT HMYIIECTBEHHOE
pacciioeHre obmiecTBa. BO3HHKalOT TepBBIE TI'OCYNapcTBa, KOTOpPBIE
CO3IAl0TCA HE TOJNBKO OIS OXpaHBl HMMYIIECTBA COOCTBEHHHKOB H
3alIUTHl UX MHTEPECOB, HO M AJISI OOOPOHBI OT BHEIIHUX BParos, AJIS
OpraHu3alliy OOIECTBEHHBIX pa0OT U JUIs cOOpa HAJIOTOB.

IlepBble nuBHWIM3AIMKM W PabOBIAJEIBUECKHE TOCYIapCcTBa
BO3HMKAIOT HMMEHHO B JOJNMHAaX pEK, TIe pPa3BUBAETCH OpOIIaeMoe
semnenenue. B IV Teic. 10 H.3. BO3HUKIM JpeBHHE TOCYAapCTBa
Meconotamun B Mexxnypeuse Turpa u EBdpara Ha TeppUTOpUH COB-
pemenHoro Mpaka. DTH peKd HE TOJBKO CO3JAIN IJIOZOPOIHYIO OT
PCUHBIX HAHOCOB JIOJMHY, HO M CIIYXFJIH XOPOLIMMH TPAHCIIOPTHBIMU
MarucTpajasiMi, CBS3bIBAIOLIMMHU TrocyaapcTBa MecomoramMun ¢ HX
coceiIMH Ha BOCTOKE.

Jpesecunsl B MeconoraMuu ObIJIO Majo, U OCHOBHBIM KOHCTPYK-
LHUOHHBIM MaTEpHAJIOM CTalld KaMbIl ¥ TPOCTHHUK, KOTOPbIE POCIU B
OOJIBIIOM KOJIMYECTBE. DTH PACTCHHS HCIOIB30BAIUCH HE TOJBKO IS
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W3TOTOBJICHUS IUICTEHBIX W3JCIUHA, HO W B KOPaOJIECTPOCHHHU.
TpocTHHKOBBIE KOpaOIH TUIABAIN TI0 peKaM H MOPSIM U Ja)K€ BBIXOIIIIH
B okeaH. B m300mmmu B Meconotamuu Oblla TakKe IIIHHA, 3[1eCh U3 Hee
BIIEPBBIE CTaJM MPOU3BOIUTHCS KHUPIHYH, CTAaBIIME OCHOBHBIM
CTpPOUTEIHHBIM MaTepuaioM. B nepBoii monoBuHe V THIC. 10 H. 3. 3/1€ChH
MOSIBWJICS TIEPBBI B MUPE TOHYAPHBIH Kpyr. [ JIMHA cTaja 1 MaTepuaioM
U1t uceMa. JKurenn MeconotaMun Takxke Jalld MUPY MEPBbIe COXY U
IIyT, a TakKe OpPOCHUTENbHYI0 cuctemMy. B XX Beke 1m0 H.3. TaM
n300peny MepBoe MOIoIee U Je3UH(UIMpYIoIIee CPEeICcTBO — MBLIO,
KOTOPOE BapWJIX U3 PACTUTEILHOTO MACia M MIETO0YH.

Puc. 2.3. BaBunon. Bopora Mmrap, pekoOHCTpyHpOBaHHbBIE B HAIIM JHU
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B VIII TrIC. 10 H. 3. Ha bmkaeMm BocToke mosBUIach TEXHOJIOTHS
obpaboTka Mean, a B V — IV ThIC. 10 H. 3. IPOU3BOJCTBA OPOH30BBIX
u3nenuii M, HakoHell, BO Il ThIC. O H. 3. JKEJIE3HBIX H3JICIHU, UTO
CIOCOOCTBOBANIO OBICTPOMY Pa3BUTHIO MPOU3BOIUTENBHBIX CHAI B ATOM
perunone. W3 pAparoneHHbIX METaUIOB TPOW3BOAMINCH IOBEIHPHBIC
m3nenusa. Tak Ha 3ape IHUBHIM3AIMM OB OCBOCH IOJHBIA MeTa-
JYPTHYECKUA LUK MPOU3BOJCTBA METAJUIOB, BKJIIOYAIOIIUN TOOBITY
PYAbI, BBDKUT APEBECHOTO YIJISL, MOATOTOBKY MaTE€pHAIIOB, BHIILIABKY U
padbUHUpOBaHWE YEPHOBOIO METalla, JMThE, KOBKY, BOJIOUCHHE
MPOBOJOKH, JAPYTMe BUABI METALIO00pAOOTKH H  YTHIM3ALHUIO
MeTaJiojgoMa. B 3TOT mepro1 ObUTH OCBOEHBI TEXHOJOTHH BBIIIABKH H
00pabOTKH Menu, 30JI0Ta, CBHHIA, cepeOpa, jkene3a, pTYTH M OJIOBa.
Onpenensonryo pojb B TEXHUYECKOM Mporpecce B OPOH30BYIO SIOXY
CHITPaJio TOSBIEHUE JIMTHIX TOMOPOB, MEUYEH W MOTHIT — OCHOBHBIX
BHJIOB OPYIWH TpyJa W OPYXHsS. MeTauTyprus Meau M OpOH3BI cTaya
OCHOBOW IIUBUJIM3ALIUH.

Syt |

YR
e

Puc. 2.4. BaBunon. Ctensl aABopua HaByxonoHocopa

B nauane 3-ro TeicsiueneTus 10 H. 3. B BaBuiione nossuiics abak —
npesHue cueTbl. OH mpeacTaBisin co00il MOCKy, pasrpadicHHYI0 Ha
MOJOCHl WJIM CO CHAENAaHHBIMH yriryOneHusiMH. CUeTHblE MapKH
(KaMeIIKK, KOCTOYKH) TIepeABUTAINCE 10 JIMHUAM WK yriryoneHusm. B
V Beke 10 H.». B Erunte BMecTo JMHUN u yriayOJeHMH CTaIu
WCTIONb30BaTh MaJlOYKW W TPOBOJIOKY C HAHHW3AHHBIMH KaMeIIKaMu.
JanpHedmmM pa3BuTHEM abaKa CTai PYCCKUE CUETHI.
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Puc. 2.5. Abak pumckwmii Puc. 2.6. Pycckue cueTs

JpyruM npeBHEHIMM Ha IUIaHETE TOCYIAPCTBOM, BOSHUKIIIAM ISt
BeIEHUs opormaemMoro 3emuenenus, cran Erumer. Ero tepputopuio
COCTaBIIsIAa y3Kas Iojoca 3eMid BIoidb Huma, KoTopas mpHBiIeKaia
3eMJIe/IeTIbIIEB CO BPEMEH JAPEBHEKAaMEHHOTrO nepuoja. MppurannoHHas
cucrema ErunTa cocTosuia M3 KaHaNoB, IUTIO30B, DaMO, OKPYKaBIIHX
moJisA, ¥ aay¢hoB — BOAONOABEMHBIX PhIUYaKHBIX YCTPOUCTB, MOAOOHBIX
KOJIOZE3HBIM <OKypaBisiM». Jlias co3maHus HMppUTallMOHHBIX — CO-
OpYXCHHUI OOLIMHEI CTalH 00BEIMHATHCS, K pad0TaM CTaIH MPUBICKATDH
Y 3aXBaueHHBIX B TUIeH paboB. Opynus TpyAa B CEbCKOM XO3SHCTBE
Erunra gonro ocraBaquch NPUMUTHBHBIMH. B OCHOBHOM 3TO ObLIH
MOTBITa, IUIYT, CEPIl C KPEMHEBBIMHU pe3LaMU, 3aMEHEHHBIH NO3/1HEE Ha
METaJUINYECKUN.

B ctpane ObuTH OrpoMHBIE 3aMachl Pa3IMYHOrO KaMHs. M3 kaMHs
JeNlajdd HE TOJBKO OpYXXKHE M OpyAus TpyAa, HO OH CTall TaKkxke H
OCHOBHBIM CTPOMTENbHBIM MaTepuasioM. M3 TsOKeNbIX KaMEHHbIX
OJIOKOB M TUIUT, XOPOIIO 00pab0TaHHBIX W MOJOTHAHHBIX APYT K APYTY,
BO3BOMJIM OIPOMHBIE COOPY>KEHUSL.

IIpy BO3BEAEHHMHM XpaMOB, CTATyH U JPYTHX COOPYKEHUH
HCTIONB30BAIIUCH TIIBIOBI Maccoil 10 coTeH TOHH. [y MOOBIBaHUS ITHX
I7IBI0 B KAMEHOJIOMHSIX HCIOJB30BAIN KJIMH, a UL TPAHCHIOPTHUPOBKH
pBlYar M HAKJIOHHYI ILIOCKOCTh. Yxke 3a 3000 yer o Hamel 3pbl
MOCTPOCHBI eTHIleTcKue mupamuasl. Camas OombInas W3 HUX —
mupamuga Xeorca (Xydy) comepxutr 23 300 000 kaMEeHHBIX TIIBIO,
CpeIHsIsI Macca KOTOPBIX COCTaBIseT 2,5 T, a o0Immias Macca COOpYKEHUS
6,25mH  ToHH. Ilupamuma Xeomca ObUTa CaMbIM  BBICOKUM
COOpPYXCHHEM, TIOCTPOCHHBIM UEJIOBEKOM Ha NPOTSDKEHHM IISITH
TeicsTyenieTui. [lepBoHavansHO BhIcOoTa coctaBisiia 146,60 M, HO mTocie
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TOTO, KaK C BEpIIMHBI €e CBAJWICA BepXHHH Oyok Maccod 15T, oHa
craia Hwke — 138,75 M. Tombko Diidenera OaiiHs, MOCTpOCHHAS B
1889r. B menrtpe Ilapmxa, mpeBbICHIAa BBICOTY IHpaMHUIBI Xeorlica,
mpasJa cpasy B 1Ba pasa (300 m).

Puc. 2.7. Ilupamuia Xeornca

B Erunte paHo crajna pa3BUBaTbCS METAJUIyprus, MOHAYalIy
BBITUIABJSIIMCH MeAb M CBHHEN. Ha BBICOKOM YpPOBHE HaxOIWJIOChH
IOBEITUPHOE MacTepcTBO. M3 NpPYrux MOCTMIKEHHH MOXKHO OTMETHTh
TEXHOJIOTHIO W3TOTOBJICHUS TAIMUPYyCa, KOTOPHIA HCIIONH30BAICS IS
nucbma Ha bmmkaem Boctoke u B EBpome Thicsum neT, BIUIOTH 110
n3o0peteHus Oymaru. B Erunre Taxke BriepBble MOSBUINCH COJTHECYHBIC
H BOJISTHBIC YaChI.

Eme oguum wmcrouHmkoM muBwim3anuu cran Jpesuuit Kuraif,
KOTOpBIA CJIaBWJICS CBOMMM pemecinamu. Kurtailisl nepBbIMH CTalu
3aHUMATBCS [IETKOBOACTBOM. M3o0perenme B Kwurae TexHOIOrHU
MOJy4EHUsI IIETKOBBIX HHUTEH Haj0 TONYOK K PE3KOMY ITOBBIIICHHUIO
ypoBHsI TkadecTBa. Kuraiickie mactepa M300penu TKalKUKA CTaHOK C
MIPUBOJIOM OT BOJISIHOTO KOJIEca.
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Bonbimoe BHuManue yaensuioch B KuTtae arporexHuke. Yke B 3a
1000 neT o H. 3. TaM MOSIBIJIACH CUCTEMA CMEHBI TOJIEH, IPU KOTOPOH
3eMeJIbHBIN y4acTOK NeIHJICS Ha TpU 4acTd. [IBe 4acTu 3aceBajluch, a
TPEThs I'oJ] OTAbIXaja o napoM. Kutaiiisl nepBbIMH CTalld IPUMEHSTh
OpraHMyeckre ymoOpeHWss H BecTd O0pp0y ¢  BpEAMTEISIMH
CEebCKOXO3IMCTBeHHBIX pacTeHnid. B 1 Bexke mo H.». B Kurtae cramm
BBIpAIMBATh Yai, JIUCThS KOTOPOTO IOHAYaJIy HCIOJIb30BAJIUCh Kak
JIEKapCTBO. A TO3/IHEE OH CTaJ CaMbIM MOITYJISIPHBIM HAIIUTKOM B MHPE.

CampIM 3amedaTenbHBIM HE TOJNBKO B Kwurae, HO M BO BceM
JlpeBHEM MHpE CTaJIO TPAHAMO3HOE OOOPOHUTENBHOE COOPYKEHHE —
Benukas Kuralickas cTeHa, CTpOHTENBCTBO KOTOPO# Hadaioch B Il B.
710 H. 3. C LEJBIO 3aIIUTHI CeBEPHBIX TPAHUI] CTPAHBI OT KOUSBHHUKOB.

Cpenu OpeBHHUX IOCYAApCTB 0c000€ MECTO 3aHMMAeT MHIUKCKas
LIMBUIM3AIINA, OKa3aBlllasg OrPOMHOE BIHMSHHE HA Pa3BUTHE SKOHOMHKH
u KynbTypbl Beeir FOro-Bocrounoit Asmu. 3mech Takke TocymapcTBa
BO3HMKAIM Ha OCHOBE OOBETUHEHUS JIOAEH M1 IMPOBEICHUS
UppHUTanMOHHBIX paboT. C apeBHedmux BpemeH (V ThIC. 10 H.3.) B
noimuHax pek MHpma m I'aHra M MX IPHUTOKOB CTadH KYJIbTHBHPOBATH
XJIOMNoK, a ¢ IV Thic. A0 H.3. — caxapHbI TpPOCTHUK. B cTpaHe cran
BBIPAIMBATBCS PHC, KOTOPBIM B HAcTOsIIee BpeMs SBISETCS OCHOBHOM
TUIIeH A7 MOJIOBUHEI HaceleHusT 3emin. [1osSBHIOCH MIETKOBOJICTBO.
XJIOMOK, W Kak CBHIpbe, W KaK TOTOBBIE TKaHU, OBUI MpPEAMETOM
WHANHCKOT0 3KCIOPTa B COCEAHUE CTPAHBI.

OnHOI U3 CaMBIX Pa3BUTHIX OTpaCiedl TEXHUKU B JPEBHOCTH OBLIO
cynocrpoenue. Kopabiu Toi 51oxu 00s13aTesbHO OCHAIIAIKNCH BECIAMH,
MOCKOJIbKY OHU HECIH TOJBKO MpsSMbIE Mapyca, KOTOpPhIC MO3BOJISIIU
UATH JHIIb IpU MOMYTHOM BeTpe. I'pediiaMu ciyKuiiu, Kak MpaBuIIo,
palel. Yke B TIyOOKOW NPEBHOCTH KOpallu CTamu AEIUTHCS IO
Ha3HAUCHHUIO Ha OOEBBIC M KOMMepueckue. [lepBbie MpeaHa3HAYATHNCH
UIA  HamaaA€HUusA Ha TOProBbIC Cyda, 3allUTbl CBOUX MOPCKHUX
KOMMYHHKAUid U Uit 0os ¢ (DIOTOM MPOTHBHHUKA, & BTOPHIC IS
MEePEBO3KH IPY30B.

UtoObl WMeTh OONBIIYID CKOPOCTh OOEBble KOpaOiIM HeCIH
MHOKECTBO BECEJ, PACTIOJIOKCHHBIX B HECKOJIBKO PSIIIOB, & KOIHIECTBO
rpedOB MOTJIO JOCTHTAaTh HECKONBKO COoTeH. [IpaBma, BOCHHBIE
KOpa6.]'H/I 6[;1.]'[]/] HEMOPEXOOHBIMH, TaK KaK IMpCaHa3Ha4YaJIuChb Jid
HamajeHus: BOnm3u OeperoB. ToproBele cyma OBUTH Pa3BHUTHI JydIIE,
XOTS U YCTYIIaJH BOCHHBIM B CKOPOCTH.

25



JlyuminMu MopexogamMu W CyAOCTPOMTENISIMA JAPEBHET0 MHUpa 3a
1500 — 1000 meT mo H. 3. OBLIM (PMHUKHWIIGI, KHUBIIWE HA BOCTOYHOM
nobepexxpe CpenuzeMHOro MOps. OHU SBISIFOTCS IEPBBIMU TOPTOBBIMH
MoperuiaBateniMu. OUHUKUICKIE KOpabiIu CTPOWIUCH KUJIEBBIMH, a He
IJIOCKOJIOHHBIMH, YTO YBEIMYMBAIO MX CKOPOCTb. 15l cTpouTenbcTBa
(uHUKHICKUEe KOpabeIbl HCIOJB30BANIN JTMBAHCKHNA Keap. X Toproeie
CyJa UMeJI BMECTUTENbHBIN TPIOM, B KOTOPBIN 3arpyxaiin aMm(popsl WK
KOXaHble OypAIOKU ¢ 36pHOM, BUHOM, MacjioM. OHHM HE TOJBKO IUIaBaIH
no Bcemy Cpenn3eMHOMY MOPIO, HO M BBIXOAWIN B ATIaHTUYECKUH
OKeaH, JOCTHrasi CeBEpHBIX 3eMmenb EBpombl M 3amajHbIX Oeperos
Adpuku. Ilpumepro B 600 rogy a0 H. 3. GUHUKUICKHE MOpeIUIaBaTeln
MEpBEIMA B MHUpPE COBEPIIIIIA MOPCKOE ITYTEIIeCTBHE BOKPYT Bceit
Adpuxn. OHM BHecTH OOJNBIIONW BKJIAJ B MOPCKYH HayKy, BBEHIS
JIeJIeHue OKPY)KHOCTH Topu3oHTa Ha 360°, W Hauum A MOPSIKOB
Ha/Ie)KHbIe HEOSCHBIC OPUEHTHUPEI.

0

Puc. 2.8. ®uHMKHICKUI TOProBEIiA Kopadub, 1500 r. 10 H. 3. Booas 6opToB
3aKpeIUIeHbl PENIeTKH M3 NPYThEB IS OTPaXICHHS NasryOHOTO Tpysa.
Maura Hecia mNpsMOH Tapyc Ha JBYX H30THYTBIX pedX, IO THUILY
erunerckoro. K HOcoBOMy mITEBHIO Kpemwiach Ooiibinas amdopa u3
000CKEeHHOH! TIIMHBI [Tl XpaHEHUS TMThEBOW BOBI.

B X Beke 110 H. 3. Y QUHUKHIIIEB TOSBHINCH CIEHATbHBIE OOeBbIe
Kopalun, KOTOpble OBIIM yXKe, HO Jerde, JUIMHHEE W BBIIIE TOPTOBBIX.
I'maBHBIM opyxueM KopaOms Obul OOHMTHIA Menpio TapaH. Kopma
KopaOist Oblla BBICOKO MOJHSATA HAJl BOJOH M HAIOMHHAIa XBOCT
CKOpIHOHAa. MaccuBHBIE KOPMOBOE U HOCOBOE pyJEBbIE Becla
YBEIMYUBAIN MaHEBPCHHOCTh CyIHA M IIO3BOJLSUTM KOPAOIII0 MEHSATh
Kypc Ha 180° He pa3BopauuBasdchk. /linHa Takoro cyznHa gocruraia 30

26



METpoB, dkunax cocrost u3 20 — 30 yenoBek. ViIMeHHO M3 (UHUKMIA-
CKHMX KopabneH, myumux Ha JlpeBHemM Bocroke, cocTosiin (iaoTsl
Accupuu, Basunona u Ilepcuackoil umnepuu.

Puc. 2.9. Accupo-¢punukuiickuii 6oeBoii kopabnps, 1500 — 1000 r. o H. 5.
[Many6a 111 BOMHOB MOAHATA Ha CTOMKAax B BHIE IIaT(OPMBI U 3aKphiTa
(banpdopTOM, Ha KOTOPBINM HABCIIHBAIUCH IITUTHI BOUHOB.

2.3. 3apo:kneHue HayuyHbIX 3HaHuii Ha /IpeBHeM BocToke

Pocty npousBoguTenbHBIX CWJI NEPBBIX LUBUIM3auuil BocToka
CIIOCOOCTBOBAJIM 3apOXKICHUE HAayKW U oOpaszoBaHus. Eme Bo BpemeHa
rocyaapctB lymepa u Akkazga okosio 3000 r. g0 H. 3. B MeconoramMuu
MOSIBUWJIOCH KJIIMHOMHUCHOE MHCHMO, MPEACTaBsiionmee coooi koMOuHa-
OUI0 KIMHOOOPa3HBIX YEPTOUYCK, BBIAABIMBAEMBIX HA TaOIHYKaX,
CIENaHHBIX M3 ChIpoi TIUHBI. [IMCchMO OBLTIO KIMHOMUCHBIM HWMEHHO
MOTOMY, YTO Ha TJHHSAHBIX Ta0NWuKaXx 3HakKuH ObUIO yHoOHee
BEIIABIINBATh, a He UepTUTh. CHaYama 3HaKd OTOOpasKalld KOHKPETHBIE
MpeIMeThl, TIOHATHS, 3aTéM 3BYKOBbIE KOMOWHAIIUH, CJIOTOBEIE,
(doHeTHYEeCKHE 3HAYCHUS. JTa CUCTEMa MKChMa PaclpOCTPaHUIACH 110
BceMy bmmxaemy BocToky W crama ocHOBO# pa3pabOoTKu MHOTHX
an(aBUTOB, COXPAHUBIIMXCS JIO HAIIIETO BPEMEHHU.

ITucemennocts npeBHero Erunta m Kutas mosBisieTrcss B Buie
uepori(oB — OTHACITBHBIE CIOBa 0003HAYAIOTCS PHCYHKAMH. 3aTeM
uepornudsl cranu 0003HaYaTh MOHATHS. CaMOOBITHBIE CHCTEMBI,
CTaBILIME OCHOBOM IMCbMEHHOCTH B cTpaHax IOro-Bocrounoii Asuu,
ObuTH co3manbl B MHanu.
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Co3anue MUCBMEHHOCTH CTal0 BAKHEHIIMM IIaroM Ha IyTH
Pa3BUTHS  YEIIOBEYECKOro oOmiecTBa. YMeHHEe (UKCHPOBATh M
nepeaaBaTh MOTOMCTBY WH(OpMammioo 00 OIbITe, HAKOIUICHHOM B
pasHbIX cdepax KU3HH, HEOOBYAWHO pPACIIMpWIA MaTepUANbHBIC U
HMHTEJUICKTYaJIbHBIC BO3MOKHOCTH [IUBIIIH3AIIHH.

3ayaTku HayKud MOSABIAIOTCS W B apeBHeM Erumre. Paspurtme
SKOHOMUKH, HYXKIABIICHCS B TMOJCYSTC KOJIUYECTBA MPOIYKTOB,
paboueil CHiBI, yJaCTKOB 3€MJIM CTHMYIHPOBAIH 3apOKIACHHE Hadal
mareMatukyd. B Erunre maremaruka ObUla OCHOBAaHA Ha HECATUYHOM
uepoenuguieckol CUCTeMe CUHCICHHs, MOXOXKeil Ha OoJiee MO3IHIO0
PUMCKYIO, OCHOBAaHHYI0O Ha TeX JX€ NpuHOWNax. ErunrtsHam ObLn
W3BECTHBI NEHCTBUS C OpOOSME, OHM yMEIW BBIYHCIATH ILTOMIAIU
MPSIMOYTOJILHUKA, TPEYrONbHUKA, Tparneun. [Inomank Kpyra BeIYUACIIS-
J1aCh MPUOIU3UTENBHO, IO hopMyIIe

2

8
5=(gd}- (2.1)

DTO 03HAYAET, YTO YHCIIO T MPUHUMAETCS paBHBIM 3,1605.
Inomiaap MPOU3BOIBHOTO YETHIPEXYTOJbHUKA CO CTOPOHAMH &, b,
C ¥ O BeIYMCIIATACH TAKKe MO MPUOMMKEHHOM (OopMysie Kak MpOH3-
BeJICHHE TIOJYCYMM Tap MPOTUBOIOJIOXKHBIX CTOPOH, T.€.
a+c b+d

S = . (2.2)
2 2

Jannas ¢opMmysa UMeeT CKOJb YTOAHO OOJBINYIO MOTPEIIHOCTh, B
3aBUCHMOCTH OT BHJIA YETHIpEXyroJibHUKa. OTHAKO €Clii €€ MPUMEHSTh
JUIS OTIpENICICHUs TUIOMAICH YeThIPEXYrOJbHUKOB, OIM3KUX K MPIMO-
YTOJIBHUKY, OHA JA€T BIIOJHE YAOBIECTBOPUTEIHHYIO TOYHOCTb.

Erunerckue maTeMaTHKu yMelr BBIYHCISATH OOBEMBI Mapasuiese-
MUriea, TWIMHAPA ¥ TUPAMHJIBI, B TOM 4YHCIie ycedeHHOW. MM Takke
OBUTH N3BECTHBI apu(hMETHUECKAST M TEOMETPUIECKast TPOTPECCHH.

Takum obpasom, B Ermnre 3a 20 BEKOB /0 H. 3. CKJIAJIBIBAIOTCS
OTNIETIbHBIC JJIEMEHTHI HAyKW MareMartuku. lIpuw 3TOM TeXHHKa
BBIYMCIICHUN OCTAETCsl MPUMUTHUBHON W OTCYTCTBYIOT €JIMHBIE METObBI
pelIeHus 3a1ay.

Marematuka qpeBHero BaBuioHa ocHOBBIBaNaCh Ha MO3UIIMOHHOM,
HO 60-pHYHOM CHICTEME WCUYUCIICHHS, B KOTOPOH OTCYTCTBOBAJ CHUMBOII
JUIE 0003HAYEHHS HYJISA, YTO CO3/IaBAJIO ONpe/ielieHHbIe Heyno0cTBa. Ha
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OCHOBE JTOH cHCTeMBl OBLIM C(HOPMYIHUPOBAHBI €IWHOOOpa3HbIE
mpaBuiIa apuPMETHUSCKUX NEHCTBHM, KaK C IEIBIMH YHCIaMH, TaK U C
npobsimu. [li1st obneryenus cueta B BaBuiioHe cymiecTBOBaM TaOJIUIIBI
yMHOXeHUs oT 1x1 go 60x60, kBagpaToB MU KyOOB LENBIX YHCE,
KBaJpaTHbIX KOpHeH W Jp. bombmioil wWHTEpec MpeacTaBiseT
BAaBWJIOHCKMM METOJ  BBIYHCICHHA KBAPATHBIX KOpHEH. ITO
WUTEPALMOHHBIA METOJI, B KOTOPOM CIIeyIolee TPUOIMKEHNE CTPOUTCS
o popmyre

a,

1
— =t 2.3
2 2 a, @3)

Meton oOnagaeT BEIHKOJIENMHON TOo4HOCThIO. Hampumep, eciu

B3SITh B KQUeCTBE HAYAIHHOTO MPHUOIIKEHHS TIPU BEIYUCICHUN V2 camo
3TO YHUCIO 2, TO Y)K€ ueTBepTas WTepalus JacT 3HAY€HUE, B KOTOPOM

nepBele 12 3HaKoB OyAyT TOYHBIMH — V2 =1,4142135623746.
B Hacrosiiiee BpeMst BaBMJIOHCKMHM METOJI BBIYHCICHHS KBaJpPaTHBIX
KOpHEH IIHPOKO UCIIONB3YyeTCA B KOMIBIOTEPaX M KaJbKyJIATOpax.

BaBunonsHe ymenu pemarpb JMHEHHbIE U KBaIpaTHbIE YpaBHEHHUS.
Wx reomeTpuueckue 3HaHHSI TaK)Ke MPEBBINAIOT erunerckue. OaHako B
MareMatrke Meconotamuu, Kak U B Erunre, OTCyTCTBYIOT J0Ka3aTellb-
CTBa, KPUTEPUEM INPAaBUIBHOCTH PEIICHUs CuUuTaercss npakTtuka. [lpu
9TOM TOYHBIE U MPUOTIDKEHHbIE (DOPMYNIBI HE Ppa3IUYaINCh, €CIIH
MPUOTIKEHHOE PEIICHUE YIOBIETBOPSUIO MPAKTHUECKUM TPEOOBAHUSM.

Matematuka JpeBHUX rocynapcts Ha tepputopun Unaun u Kuras
WMeJla CXOJHBIE C ErureTcKkod M BaBWJIOHCKOM uepTol. Hapsiny c
OOJIBIIMM apCCHATIOM IPAKTHYECKUX 3HAHUI M YMEHHEM IPOU3BOIUTH
TPOMO3/KHE BBIUUCICHHS TaM TakKXKe OTCYTCTBYeT  CHCTeMa
JI0Ka3aTeNbCTB.

Heo6xoquMocTs OpHEHTHPOBATHCS HA MECTHOCTH M YCTAHOBJICHUS
cuera BpPEMEHHM CITOCOOCTBOBAIM POXKICHUIO acTpOHOMHH. Jlms
3eMIIeJIeNHs] U CKOTOBOACTBA HY)KHO ObUIO 3HATh BPEMEHA roja, Korjaa
HaCTyMaroT XOJ0Ja, Ce30H A0XAeH win 3acyxa. JKpelsl cranu BecTH
HaOMIONEeHNUs 3a 3Be3JaMHU M CBETWJIAMH. OTH HAONIONCHHMS BEKAMHU
HaKaIIMBAIKNCh U MEPENaBaUCh YCTHO W3 IOKOJEHUS! B MOKOJICHUE, a
10CJI€ MOSBJIEHUS IMCbMEHHOCTHU CTaJIM 3allUChIBATHCS.
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YcTaHOBICHUE MEPHOTUYHOCTH ACTPOHOMUYECKUX SBICHUH OBLIO
OJIHOM W3 TJIABHBIX 337]a4 BaBUJIOHCKHX acCTPOHOMOB. JlJisi acTpoHOMU-
YeCKUX HaONIOJeHUN TMOSBWINCH TEepBble Ha 3emiie 00CepBaTOPHH.
Boumn ompeneneHsl 4eThipe CTOPOHBI CBETA, 3BE3Ibl PACIPEAEICHbI O
CO3BE3IMSIM, BbIIETEHBI 12 301MakanbHBIX co3Be3auil. JKpersl 3HaMHN
IIATh TUTAHET ¥ UX OpOUTHI. JIpeBHHE acTPOHOMBI MOTJIU TIPEICKa3bIBaTh
JIyHHbIE 3aTMEHUSI, PacCUMTaB, YTO OHH HACTYHaroT uepe3 6585 mHel.
Brnaromapss 3HaHHMIO acTpOHOMUHM OBUT CO37MaH KaleHaapb. lon
HacyuThiBal 365 pmueli m genmicsas Ha 12 MecsueB. beumm Takke
3aJI0’)K€HBl OCHOBBI aCTPOJIOTUH, MpeAcKa3biBatolle cyabOsl mtoaei. B
MecomoramMmuu Takxke 3apoawinack reorpadus. B Il TeicsyeneTnn
JI0 H. 3. OBLTH CO3J1aHbI MEepBBIC TeorpaduuecKue KapThl, BHITOJTHCHHBIC
Ha IJIHHSHBIX TaOJINYKax.

B Erunte tarke ObUT CO3[aH KajleHIaph, HACUUTHIBAIOIIMKA 365
nued. ['om B HEM Jenwicss Ha TPU BPEMEHH: «PA3NHB», «3UMa» H
«r1eto» — mo 4 Mecsna B KaxkaoM. Hawajgom ronma cumrtancs AeHb 19
HIOJIS, KOTJIa Ha TOPH30HTE mepel BocxoioM CoilHIa BIEpBBIE MOCIHE
npumepHo 70 cyTOK HEBUAMMOCTH MOSBIsUICS Cupuyc. DTOT KajleHaAaph
MIPOCITY>KUJT Ha TPOTSHXKEHUH MHOTHUX BEKOB JI0 TIOSBIIEHUS FOJIMAHCKOTO.
Tam 3apokIatoTcsi 1 OCHOBBI MEeTUIIMHEI. brarogaps 6a1p3aMUpOBaHHIO
ETUNTSHE 3HAIM aHATOMHUIO YEJIOBEKa, JENaly TIOMBITKH TEOpeTH-
YecKoro 000O0IICHUS 3THX CBEJCHHN B YICHUH O KPOBOOOPAIIICHH.

3HauNTENBHBI OBLIM YCIIEXW WHAMKWCKON MEIUIIUHBI. YKe B cepe-
nuae Il TeIC. 10 H. 3. HHAWICKAE MEAUKH CUCTEMATH3UPOBAIN 3HAHUA B
00J1acTH aHATOMHUH 4YeJIOBeKa M BBEJM aHATOMHUYECKHE TepMUHBI. OHHU
HEC TOJIBKO CTaBHUJIU JUATHO3bI pa3quH1)1x 60He3HeI71, HO U IIBITAJIUCH UX
nmeunTh. Ha oOcCHOBe W3y4yeHHs JIe4eOHBIX CBOMCTB  pacTCHMI
COCTABIIIOTCS JIEKAPCTBA, TIOSBIISICTCS CIICIIUATH3AINS BpadeH.

Bo3HukHOBeHHE NepBhIX NUBHIM3aUUKd B Meconoramun U Erunre
BO BTOpOM mojoBUHE [V ThICSAYEnEeTHS 10 H. 3. pE3KO U3MEHWIO KU3Hb
YeloBeuecTBa. B MHpe MEepBOOBITHBIX TUIEMEH IOSBWINCH BBICOKO-
pa3BUTBIE LIEHTPHI. Pa3BUTHE PEMECIIEHHOTO MPOU3BOACTBA MOCIYKHUIIO
OCHOBOM pa3BUTHs MHOT'OUYMCIIEHHBIX TOPOJOB, IPEBPATUBLINXCSA B OYa-
TH KyJIbTYpPBI U 3apOsKatolieicss HayKu. DKOHOMHUKA, HayKa U KyJlbTypa
HpeBHeit Meconoramuu 1 Erunta cranu ocHOBOM pa3BuTHs bivkHe-
BOCTO4YHOHM, Cpenn3eMHOMOpPCKOH, a B JajpHeMieM W  Bcel
EBponeiickoil IMBUIN3ALINH.
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I'JIABA 3.

AHTHYHAsA HaAyKa 1 TEXHUKA

3.1. Bo3HNKHOBeHHEe AHTHUYHOW HAYKH W BJUSIHHE HAa Hee
BOCTOYHBIX yuyeHMil. O01asi XapakTepUCTUKA Pa3BUTHUS HAYKHU B
AHTHUYHOM MHpe

TepMUH «aHTUYHAs LMBUIM3ALUs» O3HA4YaeT pa3BUTHE IPEKo-
PUMCKOI [IMBUIU3AINH, KOTOpas CTajla yIUBUTENLHO SIPKO CTpaHUIleH
B HCTOpHH uenoBeuecTBa. Kiaccuueckas aHTHYHAsI KyJlbTypa oKaszaja
BIIMSTHUE Ha BCe JaJIbHEHIlIee pa3BUTHE JYXOBHOM KynbTypsl. OHa nana
YeJIOBEUECTBY IEpBble I'PaKJAHCKUE HHCTUTYTHI, BBLAAIOLIUXCS MbIC-
JuTeNnel, Uccae0BaTeIe, yIUBUTEIbHbIE IPOU3BEICHUS JIUTEPATYPHI,
HCKYCCTBA, TEXHUUECKHE M300PETEHNS, MIPHUBENa K CTAHOBJICHUIO HAYKH
Kak ocobod cdepsl agesTesbHOCTH. MMeHHO ['penmio Ha3bIBalOT
KOJIBIOEITBIO €BPONEHCKOM ITUBUIIM3ALIUH.

Hecmotpst Ha mOCTaTOYHO BBICOKMM YpPOBEHb Pa3BUTHs APEBHHUX
uuMBWIM3alMid BocToka, cuMTaercsd, 4yTO Hayka 3apoAMJIach TOJBKO B
Hpesneit I'peunn B VI Beke 110 H. 3. TeM He MeHee, U B MaTeMaTHKe, U
B aCTPOHOMUH I'PEKH SBJISIOTCS yUeHUKaMu Bocroka.

Xots Marematuku BocToka mOOWINCH ONpENENeHHBIX YCIEXOB,
OHH HE CTPEMWJIUCh K TOYHOMY PEIICHUI0 MaTeMaTH4YeCKHUX 3aaad. Mx
ycTpauBasio Jr000e MPUOIIKEHHOE pEelICHHe, JIaBaBllee MpUeMiIeMble
JUIA  TIPaKTUKU  pe3ylbTaThl. ['peku, HaoOOpoT, MOAXOAWIH K
MaTeMaTHKE YHCTO TEOPETHUYECKH, ISl HUX MMENIO 3HauCHHE, MPEexIe
BCEro, CTPOTOe peEIIeHHE, MONYyYeHHOE ITyTEeM JIOTHYECKHX pacCykae-
HUH. DTO MpUBENO K pa3paboTKe MaTeMaTH4eCKOH NedyKUuH, onpene-
JINBIIEH XapakTep BCEH MOCIEAYIONIEN MaTEMATHKH.
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B BaBwione Hemnoxo Obula pa3BHTa acTPOHOMHS, OJHAKO OHa
CTaBWJIa Tiepen coOOM YHCTO TpPaKTHYECKHE IIeld. BaBHIIOHCKHE
aCTPOHOMBI HE MHTEPECOBAIUCH YCTPOWCTBOM BceneHHON, HCTHHHBIM
JBW)KCHUEM IUIAHET, TPUYMHAMHU COJHEYHBIX U JTYHHBIX 3aTMEHUHN U T.1.
[TosTOMy, HECMOTpSI Ha HAIWYIHE OTPOMHOTO KOJIMYECTBA HAOIIONCHUI
U Ha BeCchMa CJIOKHBIE MaTeMaTHYECKHEe METOAbI WX 00paboTKH,
BaBUWJIOHCKYIO aCTPOHOMUIO HENb3sl CUUTATh HAYKOH B MOJIHOM CMBICIIE
CJIOBA, €€ CIIEAYEeT OTHECTH K pa3psiay NPUKIaJHbIX JTUCLUIUIMH.

I'pedeckue yueHble, XOTS U OTCTaBaId OT BAaBWJIOHSH, C CaMOI0
Havaja II0CTaBWIN BOIIPOC 00 yCTPOMCTBE MHpa B LIEJIOM. DTOT BOIIPOC
HWHTEPECOBaJ TPEKOB HE paml KaKUX-THOO MPaKTHUCCKHUX IeNeH, a caM
mo cede; ero MOCTaHOBKA ONpENeNsIach YHCTON JTF0003HATEIHHOCTHIO.
Xots mepBele Mojenu Kocmoca Oblmu BecbMa (paHTACTUUHBI, OHHU
MPEIBOCXUTUIN BaKHEWIIMH METOZ, MCHOIb3YeMbIi B €CTECTBO-
3HAHUU — MOJEJIMPOBAaHUE MEXaHHW3Ma NPUPOAHBIX sBIeHUU. [Ipu aTOM
SKCIEepUMEHTa]bHAs 0a3a HAayK B AHTHYHOM IEPUOJEC INPAKTUYECKU
OTCYTCTBYET. OKCIEPUMEHTAIBHBI METOJ| MCCIIENOBAHUI aHTUYHbIC
y4eHble NPUMEHSUIM KpailHe peaKo, OHM OrpPaHUYMBAINUCH NPOCTHIMU
HaOIOICHUSIMU OKPY>KaIOIIeH JeiCTBUTENIEHOCTH.

Taxum 06pa3oM, OTIHUUTEIBHON 0COOEHHOCTHIO IPEYeCKON HAyKu
C MOMEHTA €€ 3apOXKACHUs OBLIO CTpEeMIICHHE K 3HAHWSAM paad CaMHX
3HAHWMW, a HE TOJIBKO pajy UX MPAKTUYECKHX NMpuMeHeHuil. Ha nmepBhix
JTamax CyHIECTBOBAHUS HAYKH €€ TEOPETHYHOCTh OKazana OoJbIIoe
BO3J€IiCTBHE Ha pa3BUTHE HAYYHOIO MBIIUIEHUS M ChIrpasa
MIPOrPECCUBHYIO POJIb.

Haponpl, co3ngaBiivie BenMKHE IUBUIM3ALMU JApeBHEro Bocroka,
LIIMPOKO MCIIOJIB30BAJIM IPOCTEHIINE MEXaHU3Mbl — pbluar, KIIUH,
HAKJIOHHYIO IIOCKOCTh. OHAKO MPUMEHEHHE dTHX MEXaHU3MOB OBLIO
OMIIUPUYCCKUM 3HAHUEM, IIOCKOJIbKY 00BACHEHHH NPUHIUIIOB HX
paboter Hu B Erunte, Hu B BaBuione He coxpanmnock. B JlpeBHeit
['perun Hapsiy co CTUXMHHBIM NMPUMEHEHHEM IPOCTHIX MEXaHHU3MOB,
TOABJIAOTCA U MEXaHUYCCKUE TCOPUH. Jt0 MPUHIOUIIAAIIBHO OTJINYacT
AHTUYHYIO MEXaHUKY OT JOCTHXKEHUI ipeBHero BocToka.

B ormmmume or ctpaH Boctoka B JlpeBHel I'penuu mosiBIsrOTCA
HAyYHBIC IIKOJIBI: MUICTCKas, NU(aroperickuii cor3, AKageMus
[Inarona, Jlukeit Apuctorens u ap. EcrecTBeHHBIe HayKu (HayKH O
MPUPOJIC) BOHUKAIOT B (popMe HATYypPHIOCODHUH, KOTOpask UTPaeT poib
«Haykd Hayk». OHa KOHIEHTPUPYET BCE YEIOBEUECKHE 3HAHUS 00
OKpYXaIoIlleM MHpE, a 3apOKJIAIONINecs ECTECTBCHHBIC HAYKH CTaHO-
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BIATCA TOJIBKO €€ COCTaBHBIMH dYacTsAMHU. lIpu 3TOM 3HaHUS HOCST
YMO3PHUTENbHBIN U TEOPETHUECKUN XapakTep. Pa3BuTHe HAyKH B aHTHY-
HOM MHUpe, Kak c(hephl YeJIOBeYeCKO! esITeTbHOCTH CBA3aHO C IMOsBIIE-
HUEM JIIOJie, KOTOpble CHEUATU3UPYIOTCS Ha TOJYYEHHH HOBBIX
3HaHWUH, T.€. YUCHBIX, Onaromapsi 3TOMy 3HAHHS CTAHOBSITCS CHCTEM-
HBIMHU. YUeHBIE aHTUYHOTO MHpPa OBUTH SHIMKIIONIEANCTAMH, HOCUTEIS-
MU KaK TYMaHUTApHBIX, TaK ¥ €CTECTBEHHOHAYYHbIX 3HaHUI. AHTHYHBIE
HAyYHBIC BO33PEHHS MMENH CYIICCTBEHHYIO I'YMAaHHTAPHYIO COCTAaBIISA-
IOIy10, KaK 1Mo opMe, Tak | Mo cojaepkanuto. Hayunsle Tpynbl obe-
Kanuch B (popMy JuTepaTypHBIX Ipou3BeAeHud. Ilo 3TumM mpuumHam
UMeHHO ['penuio cienyeT CUnTaTh IpapoIUTeIbHALICH HAYKH.

OCHOBHBIMH 3aKa34WKaMH HAYJHBIX WCCICIOBAHUH SIBIISAIOTCS
MIPaBUTEIIH, 2 OCHOBHOM 001acThi0 MPUMEHEHUs — BOEHHOE neno. s
COCTABJICHUSI MpPaBWJI TOCTPOCHUS MAIIMH pa3BUBAETCS MEXAaHUKA.
UzroToBneHne WHCTPYMEHTOB M OPYXHS MOTPEOOBAIO IIPOMBIII-
JICHHOTO IIPOM3BOJICTBA MeTaiiaoB. Ha 3Toif ocHoBe dopMupyrorces
nepBble 3HaHHUA B oOjacTu XuMuHM. Kak MEXTUCHMIUIMHApHAs Hayka
(dopMupyeTcs MaTeMaTHKa, UCTIONb3yeMas IPU PEIICHNH KaK HAyJIHBIX,
TaK M MPUKIATHBIX 3a/1a4. B METOI0MOruu BaKHEHIIUM JOCTIKEHUEM
AQHTUYHOCTH SIBJISIETCS CO3J[aHUE JEIYKTUBHOI'O METOJAa HCCIICAOBAHUH,
W3JI0)KEHHOTO B HamOoiee TMONHOM Buae B «Jlormke» Apucrorelns, u
AKCHOMAaTHIECKOT0 METOAa TIOCTPOCHHS HAyKH, HCIOJIh30BAHHOTO
EBknumom npu Hanmcanuu «Havam, T1ie BriepBble TeOMETpHUsl CTPOUTCS
HAa OCHOBE aKCHOMATHKH. Pa3BuBaercs reorpadusi, CBeIeHUS U3
KoTopoii 000011eHs! k cepenune 11 Beke H. 3. [TToremeem.

OrpoMHOe 3HaYCHHE ATl Pa3BUTHS HAYKH MMEJO BO3HMKHOBEHHE
MUCBMEHHOCTH U IPUMEHEHHE 00Jee COBEPLICHHOTO, HEXKENN APEBHE-
BOCTOYHBII Hanupyc, MUCYMKA Marepuaia — mnepraMeHra. Bo3HuKaroT
OMOIMOTEeKH, KpyHMHEWIIed U3 KOTOpHIX Oblia AJeKcaHApHHCKas.
B noBcenHeBHBIN OBIT U TIpoliecC 00YYEHUs BXOAUT MUCHbMEHHOCTb.

JpeBHerpedeckrne Griocodbl BIepBble B HCTOPUH OOIIECTBEHHOM
HAYKH JTAJTA OTIPENEIICHUS TOCYIapCcTBa U 3aKOHA, KIACCH(HUIIMPOBAIN
(dhopMel TocynapcTBeHHOH BiiacTH. Kak TeyeHus B Hayke u (unocodun
BhLICTISIOTCS UaeanusM (uHus [Iudaropa u IlnatoHa) u MaTepuaIniM
(muans demokpura n Onmkypa). Hapsay ¢ penmurno3HOCThIO HAyYHBIX
BO33pPCHUI BO3HUKAIOT U HepBbIe GOpMBI aTen3Ma. B aHTHIHOM Mupe
BO3HUKAIOT WJEH, TOJIyYMBIINE pa3BUTHE B Ooyiee TO3/1HEE BpeMs.
K HuM, HarmpuMep, MOKHO OTHECTH HUJICH0 O MATEPHH, O €€ HEYHHUTOXKH-
MOCTH ¥ JBW)KCHWUH, AaTOMHU3M M THIIOTE3Y O TCIHOICHTPHYECKOM
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ycrporictBe wmwupa. [lpu stom mnobeamna Apwucroreneso — [Itore-
MeeBCKasl IeOIEHTPUYECKasi CUCTEMa YCTPOWCTBA MHUpA, MPOJEpIKaB-
masicsl pakTHYecky HensMeHHou 1o X VII Beka.

AnTHyHas HaTyppuiaocodus mpomuia B CBOEM pPa3BUTHU YETHIPE
JTana: MOHUUCKUHN, aQUHCKHHN, alleKCAaHAPUHCKIH (ITMHUCTHYSCKUN ) 1
PYIMCKHIA.

3.2. Nonuiickuii 3Tan pa3sBUTHA AHTHYHOI HAYKH

I 3tan pa3Butusa antuyHo¥ Hayku — MoHmiickuii oxBatbiBaeT VI
BeK 10 H.3. K »3ToMy BpeMmMeHH [ApeBHerpeueckas IMBHIM3ALUSI
3aHUMaja OOIMpHBIN paiioH CpeanzeMHOMOpPbS, Manyo Asuio u
YepHOMOpPCKOE MOOEpekse, CPOPMUPOBAIICH TOpPOAa-TOCYAapcTBa
(monwmcer). B VI Beke 1m0 H. 3. cpemy IMOJUCOB BhIIENsICS Muer —
riaBHbI ropox VIOHHICKON KOJOHHMHM, PacIOIOKEHHBINH Ha MOOEpEKbe
Oreiickoro Mops. MoHwWiiCKMiI dSTam pa3BUTHS JAPEBHETPEUECKOM
Hatyppmiocohpun cBs3aH ¢ uMmeHamu — QDaneca, ['epakinTa,
AHakcumaHpa, AHakcuMeHa, [Tudaropa, Immnenokia.

OcHoBareneM MuileTcKoil HIKOJIBI U IEPBBIM NPEICTaBUTEIEM
rpedeckoii Harypdunocopun, 6su1 Pagec (625 — 547 rr. mo H.3.).
3aHumasice Topromied, damec MHOro mytemiectBoBal. Ilo3HakoMuB-
IINCH C DOCTHKeHusAMH Erunerckoii 1 BaBHIOHCKON HIKOJI MaTEMAaTUKU
U aCTPOHOMMH, OH, yXKe OyAydH 3peibIM YeTIOBEKOM, OCTaBUI TOPTOBIIO
U TIOCBSITHI ce0sl HayKaM, Ipek[e BCEro acCTPOHOMHH M MaTeMaThKe.
Counnenunss @aneca He COXpaHWIMCb, OJHAKO H3BECTHBI €ro
¢dunocodckre BO33pEHUSI U HAYUHBIC JOCTHXKECHUSI.

Qaslec MuneTckuil NEpBBIM U3 TPEUECKUX TI'E€OMETPOB BBEI B
MaTeMaTUKy CUCTeMY JoKa3aTenabCTB. OH J0Ka3ajl HECKOJbKO TEOpEM,
Cpey KOTOPBIX CIENYIOIIHUE:

- AMaMeTp JEeIUT KPYT HOIOIaM;

- YIJIBI IPY OCHOBAHHHU PaBHOOEAPEHHBIX TPEYTOIbHUKOB PABHBI;

- BEPTUKAJILHBIC YTIIBI PABHBL;

- €CJI Y ABYX TPEYrOJIbHUKOB CTOPOHA M JiBa yIJIa, IPUIIEXKAIINX K
Hel paBHBI, TO PaBHbI U TPEYTOJbHUKH;

- Teopema Pasneca 0 napauIeNbHbIX MPSIMBIX.

darec mpeATOKUI CrIOcod ONpeAeNIeHNs PACCTOSHUS 10 KOpadist B
MOp€, OCHOBAHHBIN Ha MOJOOMU TPEYTOJILHUKOB, a TAKXKE aHAIOTHYHBIN
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croco0 ompeaeseHus] BBICOTHI eruneTckux nupamug. OH BIepBbIe
OTIpE/ICIMII, YTO SHTAph, HATEPTHIA MaTepUel, TPUTATUBACT MPEAMETHI,
OOHApY)KWJI NPUTITMBAHUE JKEJIE3HBIX ONMIOK HEKOTOPBIMU PYAAMH.
danec cymen Mpeacka3zaTh COJTHEYHOE 3aTMeHHE B 585 r. 10 H.d. B
WNonwn, cumran, uyro JlyHa CBETHT He COOCTBEHHBIM, a OTPaKEHHBIM
ceeroM. OH ykazanm Ha Manyro MenBeauily U JApyrue CO3Be3fus,
BaXKHBIE JUIsI MOpeIUIaBaHus. YUYeHbIH CUHMTal, 4To 3eMJsl 3TO OCTPOB,
IUTABAIOIIMA B OKeaHe BOIBI, U UMeeT (OpMy IMIHHIPA, BOKPYT
KOTOpOTO BpamiaoTcs Tpu HeOecHbIX cdepel. Boma, mo ®aiecy,
SIBJIICTCS HA4YaJloM BCETo cymiero. M3 BoIbI 00pa3OBHIBAIMCH 3€MIIS,
BO3/yX M )KHBBIE CYIIIECTBA H BCE 3aTEM IPEBPAIaeTCs B BOAY.

Y ®aneca Obut0 MHOTO y4eHHKOB. OJIMH M3 HUX AHAKCUMAaHAP
(610 — 546 rr. mo H.3.) — aBTOp MepBOro B I'peru HAydHOIO COYMHE-
Hus «O mpupoe». B otnuune ot daneca oH cunTal MepBOHAYaIOM HE
BOZly, @ HEKOTOPYI0 TYMaHHYIO MAacCy — «amedpoH», U3 KOTOPOU BCe
MPOU30ILI0. AHAKCUMAaHIp BIIEPBBIE BbICKAa3aJl HACI0 O COXPaHEHHUU
Matepud. OH cuHMTajd pa3BUTHE >KUBOTO MHpaA 3BOJIOIHOHHBIM MPO-
LIECCOM, B YAaCTHOCTH IIOJIaraj, 4YTO YE€JOBEK B PE3Y/bTaTe 3BOJIIOLHMU
mpou3oIien oT peiobl. KocMonornyeckne umen AHaAKCHMaHIpa OIM3KU
k uaesm QDaneca: 3emius umeeT (opMy IJIOCKOTO HWIMHIPA, BOKPYT
KOTOPOTO BpAaIaloTcs HeOeCHBIE KOJbIA: CONHEYHOE, IYHHOE U
3Be3HOe. BakHeHmmM aocTHMKEHHEM MMIIETCKON IIKOJBI SBIAETCS
3aKJII04YeHIe AHAKCHMAaHIpa, COIVIACHO KOTOPOMY 3eMJIsl HU Ha 4TO He
OIMpaeTcs B MHPOBOM IpocTpaHcTBe. Kpome Toro ydeHsd m300pen
KBaJpaHT — HHCTPYMEHT, CIOCOOCTBOBABIINI Pa3BUTUIO aCTPOHOMHUH U
METOJIOB HABUTAIMH, CO3JIAJI MEPBYIO TeorpadUuecKyro KapTy B BHUJEC
MEIHOM JOCKM C HaHECEHHbIMH Ha Hee OuYepTaHUSMH MAaTEepUKOB,
OCTPOBOB U PEK, U3TOTOBUII IIEPBbIE COJIHEUHBIE YaCHI.

VuennkoMm AnakcuMmanzapa Obul Amakcumen (585 — 524 r1r. o
H.2.). [lo ero yueHuto Bce cyiee MPOUCXOTUT U3 BO3yXa M 00paTHO
BO3BpaIIacTcs B BO3MyX. Bo3myx OeckoneueH u BedeH. Crymasich, OH
oOpazyeT oOyaka, BOAy W 3eMJyro. YermoBeueckas Aylia TakKe COCTOMT
U3 BO3dyxa. Paspexasch, BO3AyX MPEBpaIacTcs B OroHb. B To Bpems
KaKk AHaKCHMaHJp CUYHTAI, YTO 3BE3IBl PACIIOJIOKCHBI OJIKE IUIAHET,
AHakcuMeH ojaral, 4To 3BC3Jbl HAXOAATCA JaJIbIIC, COCTOAT U3 OI'HA,
HO MBI HE OIIYIIIAeM €T0 TeIUIa U3-3a OOJBIIOTr0 YAAICHUs OT 3BE3I.
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Hudarop (ox. 580 — ok. 500 rr. g0 H.?3.) poAMJICS HA OCTPOBE
Camoc y OeperoB Manoit Asuu. Mwms Iludaropa n3BecTHO, Hpexie
BCEro, B CBSI3M ¢ TeopeMoil, Hocsmel ero umsa. Ckopee Bcero, 3ra
TeopemMa paHee Oblla wu3BecTHa B Kurae u BaBwione, HoO
JIOKa3aTeNIbCTBO ee mpuHaanexxuT [Tudaropy. Ente B roHOM Bo3pacte oH
MOKWHYJ POAWHY W OTIpaBWIICs IyTemiecTBoBath B Ermmer. Tam oH
mornajg B IUIEH K IepcaM, W ero yBe3inu B BaBWIIOH, MOpa3WBIIHiA
IMugaropa cBouM BenuKoIenueM U KpacoToil. B BaBuiione oH yunics y
XalnAeHCKUX MyJpeloB, M3ydall MAaTeMaTHKy, acTpoHomuto. Ilo3xke
[Mudarop cosmaer B rpedeckoit kononmu Kporon (KOxxnas Wrtams)
CBOKO (hHII0cO(CKYIO MIKOITY, TIOMACTh B KOTOPYIO OBUIO OYEHb CIIOXKHO.
Cpenn ucmbITaHui, KOTOPBIM MTOIBEPTaINCh KAaHIUAATHI, 00€T IATHIeT-
Hero Momyanus. Illkona siBIsUIach, MO CYTH JieNla, apUCTOKPATUIECKUM
COI030M, HMMEBIIMM LIENbI0 HPaBCTBEHHOE IIPe0oO0pa30oBaHUE KU3HU.
komna ITngaropa momoxwiia Ha4aI0 HICATHCTHIECKOMY HAIIPaBICHUIO
B aHTHYHOW Hayke. OHO ObuTO BocmpuHATO [lapMeHnmoMm, 3eHOHOM H
pasBuTo B HaumbOosee JyormyHod ¢opme I[lnaroHom. Iludaropeiibr
CUATANM MHP COCTOSIIIAM U3 TISITH DJIEMEHTOB (CTUXHUH); 3eMIIH,
BO3/lyXa, OTHs, BOABI M 3pupa. VIM NpUHAIUICKUT MHEHHE O ILIapo-
o0pa3HOCTH 3eMiIn.

[Mudarop oTcramBam UAEIO O MEPECENCHUN AYII — «KMETEMIICUXO03).
OH yTBepKaai, 9To MMOMHHUT TPHU TIEPECENICHHs CBOCH MyIIH 3a TEPHOX
206 Jser, ¢akThl W3 NpEABAYIIHUX >ku3HeH. ITudarop cuuran, dro
YCJIOBCYCCKas aylla, 3aKJII0OUCHHAad B TEMHUIY TCJia, MyTEM ACKECTHUKH U
caMOyCOBEpIIEHCTBOBaHM Bo3BhIaercs k bory. [Tudaropy npunamie-
xKaT 3anoBequ: «Jlemail TuIb TO, YTO BIOCIEICTBUU HE OTOPUYUT TeOs U
HE TPUHYAUT packamBatbecs»; «He 3akpeBail T71a3a, Korma Xodercs
CIath, HE pa300paBIIM CBOUX IIOCTYIIKOB B TMPOIISANINN ICHEY;
«[IpuydaiiTech KHTh IPOCTO, O3 pockommny. [Tuarop cuutan, 4ro HeT
OoJbIIEro MpECTYIJICHUS, 4eM aHapxusi M Xaoc. [lmudaropensm kak
TEUCHWE B aHTHUYHOW HayKe MpOCYyIecTBOBal B ¢opMme Heomnuda-
ropeusMma o 111 Beka.

B mxone Iludaropa u3 apudmeTnknm ObLIa BBIIEICHA TEOPHS
YyHhcelsl, HaWJeHO MHOI0 MaTeMaTUYECKHX 3aKOHOMEPHOCTEH TEOpHH
My3bIKH. OCOOCHHOCTBIO TH(AropeicKoro corwsa SBISIIOCH TO, YTO
YHUCJIOBBIM COOTHOMICHUAM MPUITMCBIBAIMCH TAMHCTBCHHBIC MarndeCKUe
cBoiictBa. CTpOMHOCTb MX IPECTABIECHUM HapyIIMIO OTKpBITHE
nudaropeinieM ['UnmacoM HECOM3MEPUMOCTH TUATOHATU KBajpaTa U
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€ro CTOPOHBI. B pe3yibTaTe IMOABUIOCH JIOTUYECKU  CTPOroe

J0Ka3aTeIbCTBO HPPALMOHATBHOCTH V2 . 910 MOCITYXKWIO TIPHYMHON
BBEIICHHS IIOHATUS HPPAlMOHAIBHOIO YHCIA W PACIIMPEHUS CaMoro
HOHATHS «YHCIION.

ITockoNBKY ~COBOKYITHOCTH TI'€OMETPUYECKUX BEIMYUH (JUIMH
OTpPE3KOB) OKazanach OoJiee MOJHOM, UeM MHOXKECTBO PallMOHAIBHBIX
9HCeN, TO BO3HUKIO Ooiiee IOJHOE HCYHCIEHHE B T€OMETPUYECKOM
¢dopMe, H3BECTHOE Kak TreoMmerpuueckas anredpa. IlepBuuHbBIMH
JNMEMEHTaMH B HEM SIBIIIOTCS OTPE3KH, HX YMHOXKCHHE JaeT
NPSIMOYTOJIBHUK, 4 IPOHM3BEICHUE TPEX OTPE3KOB — MPSMOYTOJIBHBIN
napaienenunen. IIpousBencHue OONBIIETO YHCIa COMHOXKHTENCH
paccmaTpuBaTh Henb3s. OJHAKO He TOJBKO 3THM OIPaHUYMBAIIICH
BO3MOYKHOCTH T'€OMETPHYECKOW aireOpbl — NMpPU pEelIeHHH ypaBHEHUH
MOXXHO OIIpEeZeIATh TOJIBKO IOJOXKHUTeIbHble KopHH. Eme Oonbiue ee
HEIOCTaTKH Kak OOIled MaTeMaTHYeCKOH TEOpHUH MOXYCPKHBAIOTCS
KJIaCCOM 3ajiay, pelIeHHe KOTOPBIX B 9TOM HCUYHMCIICHHH HEBO3MOXKHO.
Cpenu HHUX 33J1a4d O KBaJpaType Kpyra, TPUCEKLHH yria U YIBOCHUH
Ky0a, Hepa3pelInMble C TOMOIIBIO UPKYIIS U JINHEHKH.

Crpemienne K 0E3yKOPDM3HEHHOH TOYHOCTH pEIICHHs IPUBEIO
TaKKe K OTKa3zy OT apu(p)METHYECKUX CIOCOOOB pEIICHHs KBaJPaTHBIX
YpaBHEHHH, MOCKOJIbKY 4aCTO KOPEHb HE MOXKET OBITh HH YETHBIM, HU
HEYETHBIM, T.€. SIBISIIOTCS HMPPAalMOHAIBHBIMU. [l09TOMY TpeKH
TOPUMCHAIIN JJIA 3TUX ypaBHeHI/Iﬁ TPOMO3AKHUE TCOMETPUICCKUEC METOABI.

Iepakumr (544 — 483 r1. 10 H. 3.) — ypoxkenen Ddeca B Maoit
Aznm, OBUI apHCTOKpaToOM MO MpoucxoxkaeHuro. Ero counnenue «O
MpUpOAe» AOIIIO A0 HAC B OTphIBKAax. IlepBoHawanoM Bcero Cymiero
I'epaxnut cunTan orous. M3 orHs NpoU30ILTH MU B IIETIOM, BCE BEIIU U
naxe denoBedeckne Aymd. [lox orHeM ydeHbIH MOHMMal He OOBIYHOE
I1aMs, HO BeYHO cylecTByromuii KocMoc, koTopelii He co3nan borom,
a cylIecTBYeT Bcerja. Bemu BO3HUKAIOT U3 OrHs HE MPOM3BOJIBHO, a B
COOTBETCTBUM C HEOOXOIMUMOCTBIO, KOTOpylo ['epakmur HazBan
«torocom». JKu3Hb NpHpoOABI — HENpephIBHOEC IBIKeHHE OrHsi. «Ha
OTOHb OOMEHHMBAETCSI BCE, U OTOHB — Ha BCE, KaK HA 30JI0TO TOBAPHI M Ha
ToBapsl 3010To». Ilo I'epakmury Her Huyero HeuwsmeHHoro. OH
roBopuill: «B OfHY M Ty ke peKy Hellb3s BOWTU JBaxAbD». I'epakmut
CUHTAI JII000E 3HAaHNE OTHOCHTEIIHLHBIM, TPEOYIOIINM JIOTIOIHUTEILHOTO
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ompeneieHua. EMy MNpHHAUIeKHUT BBICKA3aHHBIA B CBS3M C 3TUM
adopusMm: «Mopckasi Boja — 4YMCTeHInas W rps3Heimas: peldaM OHa
MIPUTOJIHA JUIA TUThS U LENUTeNbHA, JIOAAM K€ JUIsl MTUThsSI HEMPUTO/IHA
U BpeaHa». ['epaknur nomnarai, 4yTo B OCHOBE ITO3HAHMSI JIEXkKAT OLIyILIe-
HUS, HO TOJIGKO MBINUICHHE MPHBOAUT K MyAapocTu. OH OBLT CTOPOH-
HUKOM YCTAaHOBJIEHHUS JKECTKOTO I'OCYJapCTBEHHOI'O 3aKOHOAATEIbCTBA
Y TOBOPWJI, YTO «CBOEBOJIUE CIIEAYET TaCHThb CKOpee, YeM IOKapy, «3a
3aKOH JIIOJIU OUTHCS TOJIKHBI, KaK 32 CTEHBI POJHOTO TOPOIay.

Omnenoxsa (490 — 430 rr. A0 H.D.) U3 CHIMJIMHACKOTO TOPOAa
ArpureHra, 1mojarai, 4YTo BCE B MUPE COCTOUT M3 COUETaHUH YeThIpex
QIIEMEHTOB (CTMXWiT): 3eMIM, BOIBI, BO3AyXa M OrHA. McrouHmkom
Pa3BUTHS YYCHBIH CUYHTAN TPOTHBOIOJIOKHBIE CHJIBL: (JIIOOOBH U
BpaXAy», COCOUHSIONINE MaTepHaIbHbIe dJIeMeHTHI. JII000Bb 1 Bpaxma
Mo OMIEAOKIY MEXaHWYeCKH JACHUCTBYIOT Ha CTUXWH, HEMPEPHIBHO
CMEIIMBAIOT MX M BHOBB OTACIAIOT. McToprueckoe 3HaYeHHE HMEET
BBICKa3aHHas WM BIIEpBbIE JOTaJlka O 3aKOHOMEPHOCTH 3BOJIIOIHH
KUBBIX CYIIECTB B pe3yibTaTe €CTECTBEHHOTO OTOOpa. JTa moramka
MpuBelieHa DMITEJIOKIIOM B ero ¢miocopckoit moame «O mpuposey.
HNHTepecHO OTMETUTh, YTO DMIENOKI 3aHATHS ¢unocodueld cuurtan
BbIIlIE 00JIalaHus BIACTBIO U OTBEPT IAPCKYIO KOPOHY, MPEATIOKEHHYIO
eMy CULIMJTUHIIaMHU.

OmHuM W3 CcaMbIX BBIJAIONIUXCS TIPEICTABUTENEH HWOHHMCKON
mKoiel 0bl1 AHakcarop (ok. 500 — 428 rr. g0 H.3.). B 45-netHem
BO3pacTe OH mepecenwics B A(UHBI, MPUBICYCHHBIH HHTEIUICKTYaNb-
HOW XW3HBIO, HapuBliedl B ropoje. OH ONM3KO comIeNcs C OCHOBO-
MOJIO)KHUKOM a(MHCKON JIeMOKpaTWU TojJkoBozineM [lepukiiom wu
MEePBBIM CTall U3jaraTh QuiIocodckue uaeu B oOIIeNOCTYITHON Gopme.
AHakcarop crajg OCHoBaTelieM a(WHCKOW IIKOJBI HaTypduiocopuu.
Ero yuenukam cramu cam Ilepuxn, @yxkumua, Apxenaid, EBpunun u
Coxkpar. Marepust, cuutan AHaKcarop, COCTOMT W3 OECUMCIEHHOTO
MHOKECTBA MaJIbIX MEPBUYHBIX YaCTHYEK — FOMEOMEPHI, KOTOphIC HE
BO3HUKAIOT U HE MOTYT pa3pylIaThCs U MEPEXOIUTh APYT B Ipyra. Mup
CO3/1aH W3 TEPBOHAYAIHLHO HEMOJBIXHBIX TOMEOMEPHA MaTepHabHO
MBICIHIMBIM HAYalloOM — pPa3yMOM. AHAaKCarop IEPBBIM BBIIBHHYI
npenmnooxeHue o ToM, 4yro Connue He bor, a packaieHHbI OrpOMHBIi
kaMeHb. OOBHUHEHHBII B ockopbOieHnu boroB AHaxcarop ObuT mpuro-

38



BOpPCH K CMepTHOﬁ Ka3HH, U TOJIbKO KpaCHOpCHHUEC HepHKna CIiacjiio
€I'0 — Ka3Hb 3aMCHUJIN U3rHAHUCM.

3.3. AduHcknii 3Tan  pa3BUTUS  AHTHYHOH  HAYKH.
Bo3HnKHOBeHME aTOMHCTHKH

AduHcknii 3Tan pasBUTHA AHTHYHON Hayku oxsaThiBaeT 480 —
330 rr. go H.3. Ero Hawamo cBsi3aHO C OTpa)KEHHWEM IEPCUICKOTO
HaIlIECTBUS, 2 OKOHYaHWE ¢ 3aBoeBaHueM | perun Makenonwueir. B 3to
BpeMsl BO3BBIAIOTCS A(HHBI, CHITPABIINE PEHIAIONIYIO POJb B mobene
Haj mepcamMu. B AduHAX OKOHYATENbHO BBIACTHINCH [BE JIMHUH
aHTH4HON (ryiocodun. [lepByro U3 HUX IpEACTAaBIAET BEIHKAs TPOUIA
anTu4HbeIX ¢uiocodos: Cokpar, Ilmaton u Apucrtorens. Bropyo —
aToMuCThl JIeBkunm u J{eMOKpHT.

[ToBOpOTHBIM MOMEHTOM B aHTHYHOW (QHIOCOGUU cTana maes-
TENFHOCTH TocnenoBarenst Anakcaropa — Cokpara (ok. 469 — 399 rr.
0 H.3.). YUeHHe 3TOro JpeBHErpedeckoro ¢umocoda 3HaAMEHYyeT
MOBOPOT B (uimocodum OT pacCMOTPEHUS TPHPOIBI WU MHUpa K pac-
cMoTpeHnto denmoBeka. Pmiocodckme B3rmAmel Cokpara  OKaszaiH
CYLIECTBEHHOE BJIMSIHUE Ha pa3BUTHE Haykd. OTOXXIECTBISS MOIOXKH-
TENbHBIC Ka4eCTBa YEJOBEKA C €r0 3HAHWSIMH, OH HAIPaBHJI BHHUMaHHE
¢unocodor Ha 3HAYCHUE YETOBEYESCKON JINIHOCTH.

’Kuzup Cokpara npornia B 0ecesiax U KpUTHKE. B MOJIO0CTH TOJIBI
OH TIPOCITAaBWICS KaK XpaOpBlii BOMH. YUCHBIH HUYETrO HE MUCAJ, U €To
¢unocodckre BO33peHUs JONULIM J0 Hac B Gopme Oeces, JAHATIOTOB,
nepenanHbx yaeHukaMmu — Keenogonrom u [Imaronom. Cokpat cuntan
CTpOEHHE MHUpa HEeTo3HaBaeMbIM. [103HATH MOXKHO TOJIBKO CaMOro ceosl.
Y4eHbIl KpUTUKOBAT a(UHCKYIO JAEMOKPATHIO M CUHTANl €€ TJIaBHBIM
HEAOCTATKOM HEKOMIIECTCHTHOCTb OOJI’KHOCTHBIX JIHMII, I/I36I/IpaBLHI/IXCH
ITyTeM >KpeOusl.

CoxpaT ObUT Ka3HEeH 1Mo NPHUroBopy cyna. OOBHHEHHE COIepIKaIo
TpH IyHKTa: 0e300He, BBEICHNE HOBBIX 0OXECTB (UMENCS B BUIY €rO
«BHYTPEHHHH TOJI0CY, «1eMoH CoKpaTa») M pa3BpalieHHe IOHOMIECTBA.
[IpuroBop OH MpUBEI B UCIIOTHEHHUE CaM, BBITUB OOKAI C SAOM.

BuaneitmmMm yuennkom u nocienoateneMm Cokpata cran Ilnaton
(428 —347 rr. no H.3.). Byayuu BBIXOAIEM W3 3HATHOW apHUCTOKpa-
TUYECKOW CEMBH, OH B MOJOIBIC TOIBI Iomai mox Quiaocodckoe
Binustaue Cokparta. B cBoeit ¢mmocodru [lnaron omumpancs Takxke Ha
yueHue nudaropeiines, Ilapmennga u I'epaknura. Y4eHBIH wn3iarai
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CBOM B3IJIABI B (opMme ¢uinocodckux auanoros. M3BecTHO OKoOIO
TPUILATU TAKUX COUMHEHHH, cpeu KoTophix «Coducty, «IlapmeHuny,
«["ocymapcTBO» U JIp.

[InatoH 3a7M0KKMN  OCHOBBI HJEaldW3Ma, BBIIBHHYB TEOPHUIO
CYIIECTBOBaHMS OecTelecHBIX (POpM Belllel, TaKk Ha3bIBAEMBIX «BUIOBY
win «upei». IMeHHO OHM BEUYHBI U ABIAIOTCA OBITHEM, a MaTepHs U
npoctpaHcTBo 1o ITnmarony — HeObITHe. UyBCTBEHHBIH MHpP TPH 3TOM
3aHUMAET HEKOTOPOE MPOMEXYTOUHOE IOJIOXKEHUE MEXAY ObITHEM U
HEeOBbITHEM, IIOCKOJIBKY YyBCTBA MPEXOMAIIN, 3aBUCAT OT MPOCTPAaHCTBA
U BpeMeHH. VICTOYHNKOM MO3HAaHUS CIy’KaT BOCIHOMHMHAHUS OeccMepT-
HOU JyIIU O MUpE UAeH, cO3eplaeMoM IYIIOH 10 BCENEHUs B CMEPTHOE
Teno, Ayma ke OeccMepTHA. AOCONIOTHBIMH LIEHHOCTSIMH SIBIISIFOTCS
WCTHHA, [oOpoaeTens U Kpacora. [1maToH mpuBOIMI TOBOJHEI B MONB3Y
9TUX IICHHOCTEH Ha OCHOBE 3HAHMM, MOJIyYEHHBIX B MaTeMaTuke U
acTpOHOMHHM. YueHbIH npuHHMMan B3rIsAabl [ludaropa Ha 3HaueHHe
gucell W WICAIBHBIX mpornopiuii. OH mpHaaBal 0O0XECTBEHHOE
3Hauenne 3Be3nam, Comuity, Jlyne u mianeram. B teuenue copoka ner
[Inaton wm3naran cBoe ydeHue B co3naHHOM UM Axanemuu. OH ObuUI
IPEKPACHBIM OpPaTOPOM, YTO HEMAJl0 COJAEHCTBOBANO YCIIEXY €ro
mkonsl. [IpenonaBanue B AkageMuy He MPEKPATUIIOCh U MOCIE CMEPTU
¢unocoda — ona mpocymecrsoBana moutd 1000 et u ObuIa 3aKphITa
umneparopom Octuananom B 525 1.

[ImaTon Takke 3aHMMalCid H300pETATENHCKOW AEATENHbHOCTHIO.
B yacTHOCTH, OH IIOCTPOWI OPHIMHAIBHBIA OYAWIPHHK, ITPUMEHHB
npuHnuUn peje. CTekaBinas Mo KamisM BojJa, HanmojHsua cocyn. Korma
OHA JIOXOJHJIa JI0 ONPEEIICHHOTO YPOBHS, TO C CHJIOW MPOPHIBAJIACh B
Ipyroit cocyn. BrITeCHEHHBIH M3 HErO BO3AYX HPOXOAMI MO TpyOe B
craTyro (ueifiTucra, KOTOpas M3JaBajia MpH 3TOM JAOCTAaTOYHO TPOMKHH
3BYK.

Muposo3z3penue IlnatoHa oxaszano CyLIECTBEHHOE 3HAYEHUE Ha
CTAaHOBJICHUE U Pa3BUTUC €CTCCTBCHHBIX HaAYK. IInaToHOBCKOE MOHATHE
Kocmoca Opiio kitaccnyeckuM B aHTHUHON Hayke. Kocmoc mosBuics,
o IlnaTony, B pe3ynbrare akta TBopeHHs. KocMoc mMeer cemb Hebec-
HBIX KPYTOB, COOTBETCTBYIOLIMX H3BECTHbIM TOTJA IISITU ILIaHETaM,
Comnniry u JIyHe, KOTOpBIE IBIKYTCS BOKPYT IIapooOpa3Hoi 3eMin.

CaMbIM U3BECTHBIM YydeHUKOM IlnaroHa, m B TO ke Bpems
MPOTHBHUKOM €ro yueHus, sipisiercs Apucrorenasb (384 —322 rr. mo
H.3.). TBOpUeCKMil TeHHi ApPHCTOTENS COUYETAICS C BEIUKUM IapoM
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OpraHM3aTopa HayKH, IO3BOJIUB MM CBECTH Pa3pO3HEHHBIE CBEICHUS,
OOIIMPHBIA HAyYHBI MaTepHal, HaKONMBIIWICA K TOMY BpEMEHH, B
€IMHOE LIENI0E, B CTPOMHYI0 HayYHYIO CUCTEMY. YUEHBIN IIOAYEPKUBAET
BaXHOCTB JTOKA3aTEILCTB B MaTeMaTHKe: «J{oka3arenscTBa HE TONBKO
YCTaHABIUBAIOT CIPABEUIMBOCTh TE€X FUIM MHBIX (PAKTOB, HO MIPOSICHSIOT
CYIIHOCTh J3THX (AKTOB M PACKPBIBAIOT JIOTHYECKHE CBS3U MEXKIY
HUMK». CoumHEeHHs ApHUCTOTENs, JIOIIEANINE IO Hac, MPEeACTaBIIOT
c000i1 PHIMKIONEIUIO HAYYHBIX 3HAHWH aHTUYHOCTH, BKIIOYAIOIIYIO U
€CTeCTBeHHbIe HayKH ((H3HMKY, MEXaHHKY, MaTeMaTHKy, aCTPOHOMHUIO,
OWOJIOTHIO), W TyMaHWUTapHble HaykKW (TICUXOJIOTHIO, WCTOPHIO,
SKOHOMHKY ¥ ¢mrocoduo). Cucrema 3HaHHWH, COOpaHHBIX U
CHCTEMATU3UPOBAHHBIX APUCTOTENEM, CIyXKIJIa TOYTU JBE THICSIYH JIET
OCTOBOM, KapKacoM HayKH.

Apucrortens pogwics B Crarupe (rpeueckast KooHusi Bo dpakun).
Otenr ero ObT BpauoM. Apucrorens yumics B Axagemuu [lmatona,
npoOBIB B Hel B oOmied ciokaoctn okoyo 20 jer. Ilocie cmepTh
YUUTENS OH OTNpaBuiica myrewmectsoBaTh 1o I'peunu. C 343 no 340 rr.
70 H. 3. ApucToTens Obul BocruTaTeneM AnekcaHapa MakemoHCKOro.
Bepuysuucs B A¢unsl B 335 1., yueHblil 0cHOBaN CBOIO (HIIOCO(CKYIO
mkoiny — JIukei, KoTopsIM pykoBoaui 13 net.

i . 4
Puc. 3.2. Broct Apuctorens.
Puc. 3.1. brocr [1naTtona MpamopHasi puMcKas KOTHs C
B My3ee Barukana OpOH30BOTO TPEUECKOTO OPUTHHATA
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ITocne cmepTn Anexcanapa MakemoHCKOTO ApPUCTOTENb MTOKHHYII
AduHbI, 0OOBHHEHHBIH B KOJJIOBCTBE, a TI0 CYTH JeJia 3TO OBIJIO TOHSHHE
HAa HEro KaK Ha MpPEACTaBHUTENS IMPOMAaKeIOHCKOH maptuu. CBouM
0CrcTBOM Y4Y€HBIH mbITANCS W30aBUTh a(UHSIH OT BTOPHYHOTO
MPeCTYIJICHHS MPOTUB (rtocoduu (MIepBbIM, KaK CYUTAT APHCTOTEb,
Obuta ka3Hb Cokpara). CrmycTs rox oH ymep B Bo3pacte 62 IleT B
r. Xankuaa Ha ocTpoBe DBoesl.

U3 macnenms ApHUCTOTENsS COXpaHWIUCH TPAKTAThl, MPEICTABIISI-
fore co00il KOHCIIEKTHI ero JIEKINH, HAalMCaHHbIE B TIOBECTBOBATEIb-
HOM (opme. C TOYKHM 3pEHHs] €CTECTBO3HAHMUS IPEJCTABISIOT MHTEPEC
TpakTaThl «du3ukay, «O HeOe», «O BOHUKHOBCHUU U YHUUTOXCHU,
«Merteopororusy, a Takke HAIIMCAaHHBIE B (JOpME BOIIPOCOB M OTBETOB
«[Ipobnembr»y u «Mexanukay. CoumHenus Apucrorens B ¢dopme
JIMAJIOTOB HE COXPAHUIIUCh, U MBI 3HAEM O HHX U3 IIEPECKa30B.

[To Apucrotemio, ¢pu3NKa ABISAETCS KIFOYOM K MOHUMAHUIO MHPA,
OJTHAKO B TOHATHE «(DU3MKa» OH BKJIAIBIBAT HECKOJIBKO MHOW CMBICI,
YeM MbI BKJIJIbIBaeM cerofns. B ero «®usuke» HET MaTeMaTHYECKUX
(dhopmyn, mpuOOPOB U SKCHIepuMeHTOB. [Ton Pu3uKol yUeHbIH TOHUMAIT
MIPUPO/IY, TIOBEJCHHE Tell B €CTECTBEHHOM COCTOSIHMH U B CBOUX HCCJIe-
JOBaHMSX TBITANICS OTBHICKATh «IIPHPOIY», ©CTCCTBCHHBIH XapakTep
Bele. Marepus, Kak cuyuTtan ApHCTOTENb, 3TO UCXOIHBIH CyOcTpar
Kaxxroi Bermu. OHA COCTOUT M3 YSTHIPEX CTHXHMA: 3€MIIH, OTHS, BO3IyXa
u Bogasl. K Heil nobasnsiercst u msitast — a¢up. [lepBbie 4eThpe CTUXHUU
MEepexomsIT OgHAa B APYIYIO, 00pa3yloT BemiecTBa, a d(QUp BEUHBIA H
HEM3MEHHBIA. Mup, 1Mo MHEHWI0 ApHCTOTENs, HEOAHOPOJeH. B
MOJUIYHHOM MHpPE BeIIM BO3HHKAIOT, pa3pyIIArOTCs W HCYe3aloT.
HanmyHHbli Mup HeOECHBIX Cep — BEUCH, HEM3MEHEH U HEPYILUM.

OcCHOBOH (U3MUECKUX TPEACTABICHUNH ApPHUCTOTENS SBISIETCS
YUYEHHE O ABWKEHUM U npocTpaHcTse. IIpu 3ToM nBHXkEeHHE ApUCTOTEND
MOHMMaJl KaK JII000e KOJMYECTBEHHOE WIIM KaueCTBEHHOE M3MEHEHHE,
mpuiaBas eMy IIHPOKHHA CMBICT. MeXaHHYecKoe IBIDKEHHE, T.C.
W3MEHEHHE MOJIOKEHUsT Tel APHCTOTEeNb ONpeAeNisi Kak 4YacTHOE,
JIOKAJIBHOE JIBMXKXCHUC. OTH JOKaJIbHEIC JABMIKCHUA OH pasaciisll Ha
€CTECTBEHHBIC M HACHILCTBEHHBIC. ECTECTBEHHBIC NBIIKEHHS OBIBAIOT
MPSMOJTMHEHHBIME (HATIpUMEp, TaJICHUE TEN) U KPYTrOBBIMH (BpAaIllCHUE
3Be3l1) M HE TPeOyIOT HHMKAKOM CHIBI. PerymsipHOCTE M BEYHOCTD
KPYrOBOT'O JBIKCHHUS OOYCIIOBJICHA IIEPBOJABHUTATEIIEM, COOOIIMBIIAM
9TO JABIXEHHE cdepaM, K KOTOPHIM NPHUKpPEIUICHBI 3Be3npl. LleHTp
BpaliCHU HAXOJUTCA B LICHTPE 3eMJIH.



OCHOBBIBasICh Ha OBITOBBIX MTOBCEIHEBHBIX HAOMIOCHUIX, APUCTO-
Tedb CUUTAJ, YTO JUIsl NOAAEP)KaHUS PAaBHOMEPHOIO MPSIMOJIMHENHOTO
JIBWKCHHUS Tella K HeMY HEeO0OXOJMMO MOCTOSHHO NMPHUKIAJbIBATh CHUIIBL.
OTo0 mpencTaBlieHue APUCTOTENS O HACUJIBLCTBEHHOM IBM)KEHUU JICHKHUT
B OCHOBE aHTHYHOH JUHAMUKH. [Ipn 3TOM CKOPOCTH OBIKEHHS 00paTHO
MIPOIIOPLIMOHAJIbHA CONPOTUBIIECHUIO cpenbl. [Ipu OoTCyTCTBUM BHELIHEH
CHWJIbI, COTJIaCHO APHCTOTEIN0, TENO ABHUraThcs HE MOXeT. llpu sTom
IOBIDKCHHE Tea, OpOIICHHOrO TOA YIJIOM K TOPU30HTY, KOTOpoe He
MOJICPKUBACTCSL  CHJIAaMH, APHCTOTENb  OOBSCHSAET CBOWCTBAMHU
Bo3ayxa. OH, sIKOOBI, MOATANKUBAET IBHXKYIIEECsS TEN0, KaK Mmapyc Io
BETPY, CTPEMSICH 3aHATH MECTO, OCBOOOKTaeMOE TEJIOM IPH TBIKECHHH.

Taxum 00pazoM, IPH OTCYTCTBHH CONPOTHBIICHUS CPEAbI (ABHXKE-
HHUE B MYCTOTE), C OJHON CTOPOHBI, IPU JACUCTBUHU CHJIBI TEJIO JOJKHO
HMMETh HEOTPAHUYECHHYIO CKOPOCTbh, a MPHU €€ OTCYTCTBUH JBUTATHCS HE
MOJKET. JTO NPOTHBOPEUWIO OOBIICHHBIM IPEACTABICHHUAM, MOITOMY
ApPHUCTOTENh MpUILIENT K BBHIBOJY O HEBO3MOXKHOCTH CYIIECTBOBAHHS
mycToTel B mpupoje. [lo 3akimoyeHH0o ApPUCTOTENS «IIpUpoAa He
TEPHIUT IyCTOTHD», BCE MPOCTPAHCTBO 3aloiHeHo marepuel. CBoiicTBa
MPOCTPAaHCTBA 3aBUCAT OT CBOWCTB TeJ, ABIKyHIMXCA B HeM. Ilo
ApPHCTOTENIO HET U BPEMEHH, CYIIECTBYIOIIETO HE3aBUCHMO OT JIBHIKE-
HUS ¥ TIPOUCXOISIINX COOBITHH.

CrnenctBueM npeacTaBiIeHUNH ApPUCTOTENSI O JABWKEHUM SIBIIAETCS
Tak>Ke BBIBO/J] O MPOIMOPIIMOHATBHOCTH CKOPOCTH MaJIeHHS Te B JAHHOU
cpene Becy Tena. IlocreneHHOe yBeNMYEHHE CKOPOCTH NpU MaAeHUH
ApHCTOTENh OOBSACHDT YBEIHMUCHHEM Beca TP MPHOMKEHHH Tella K
MECTy, IIPEIONPEICICHHOMY €My IPHPOIOH.

Takum oOpazom, Onaromaps 3a0dyXIeHUSIM ApHUCTOTeNs, B
MEXaHUKE YTBEPIWIUCH COBEPLICHHO HEBEPOSTHBIE MPENCTABICHHUS O
MPUYMHAX MEXaHHUYECKOTO JABIDKEHUS. UTO KacaeTcs APYroro pasena
MEXaHWKH — CTaTHKH, TO 3[IeCh BKJIAJ YYEHOro Oojiee CyIIeCTBEHHBIM.
HMeHHO OH co3fal Takoe HayyHOE HalpaBJeHHE KaK KUHEMaTH4ecKas
CTaTWKa, BIIOCIEICTBUU BBIPOCIICE B AHAIUTHYECKYIO cTaTHKy. OH
copMyIHpOBaT HPABHIIO CIOXKECHUS TEPEeMEICHUN (A7 YacTHOTO
cilyyass NEpIeHAMKYISIPHOCTH IepeMeIleH!i) U, OCHOBBIBasCh Ha
COOTHOIIEHWH CKOPOCTEM TOYEK MEXaHU3MOB, IOJIYYMJ TpaBUIIa
paBHOBecHsl pblyara, OJIOKOB W BECOB. YUEHBIH C TOYKH 3PCHHUSA
KHHEMATUKU OIHCANl JCHCTBHE MPOCTEHINNX MexaHu3MoB. Hawmboiee
MOJTHO €r0 YYCHHE H3JIOKEHO B Tpylne «MeXaHHYecKue MpOoOIeMED,
KOTOpO€ TIPUIIUCHIBACTCS ApHUCTOTEN0. BIOCIenCTBUM W3 y4YCHHS
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ApuCTOTENsT BBIPOCIO «30JI0TOE€ MPABIIIO MEXaHUKM», a 3aTeM U
MPUHIIAI BUPTYAIBHBIX EPEMEIICHHH.

B actpoHoMuu crapaHusIMU ApPUCTOTENS OKOHYATEIBHO YTBEPIU-
Jach TEOLEHTpUYECKass cHucTeMa cTpoeHus wupa. Kartonudeckas
[IEPKOBb, IMEPBOHAYAIILHO BPakJIeOHO HACTpOeHHas K ydeHomy, ¢ XIII
BeKa IMpPU3HAJA €r0 BEJIHMYAHIINM aBTOPHTETOM II0 BCEM BOIpOCaM, HE
KacaBIIUXCS, NpaBla, AOTMAaToB penurud. HecMoTpss Ha OrpoMHBIE
3acIyTd APHCTOTEINs, €r0 MPEACTABICHUS O TMPUYMHAX IBIDKCHHUS U
OTKa3 OT CIEIHATGHO IIOCTABICHHBIX OKCIIEPUMEHTOB HAHECIH
Pa3sBUTHUIO HAayKH OIpPOMHBIM Bpel, Tak Kak €€ pa3BUTHE ObLIO
OCTaHOBIIEHO Ha JBE THICSYM JeT. XOTd ¢mIocodbl CUUTAIOT
ApPHCTOTENS «OCHOBATENIEM HMCTHHHOTO €CTECTBO3HAHH», OH OTHIOIb
HE CUMTAETCS TAKOBBIM Y (PHU3UKOB U MEXaHUKOB.

Tem He MeHee, ApuCTOTenb BHeC OOJBIION BKIAJ B pa3BUTHE
Haykd U ee Mertomosormu. OH y4YWII, 4TO JOKA3aTEILCTBA HE TOIJBKO
YCTaHABIHMBAIOT CIPABEUINBOCTh T€X WM MHBIX (PAKTOB, HO MPOSBIISIOT
CYIIHOCTb 3TUX (DaKTOB M PacKpBIBAIOT JIOTHUECKHE CBSI3U MEXITY HUMHU.
3acmyroid ApucToTenst B 00JJaCTH €CTECTBO3HAHMS SBIISCTCS TAKXKE €ro
BKJIaJl B OMOJIOTHIO, KOTOPBII cuuTaeTcs faxke OONIBIINM, YeM B (DH3HKY.
OH cobpan ¥ KJIacCU(pUUUPOBaT OTPOMHBIA Marepuaj M0 aHaTOMHUU
KUBOTHBIX. B Ononorun ApHucTOTeNs PYKOBOICTBOBAJICS HIEEH CTPEM-
JICHWsT BCETO B MPHPOJC K COBEpHICHCTBY. OH ONpENeNnI KU3Hb Kak
CIIOCOOHOCTB K caMOOOECIICUEHHIO, K HE3aBUCUMOMY POCTY U pacrlamy.
BwmecTe ¢ TeM ApHCTOTENH OTBEPTrall HACIO YBOJIOINN U CUUTAN, UTO BCE
BHIBI )KUBOTHBIX HEU3MCHHBI.

Brinatomumes JOCTHXKEHHEM APHCTOTENS SIBISETCS CO3AaHUE UM
¢dbopmanbHoOil noruku. OCHOBOW JUISL JIOTWMKHM SIBUJIACh WJesl KIIACCH-
(uKanmmy, KoTopas MPOXOIUT depe3 Bce Tpyabl Apucrorens. Ha ocHose
(opManIbHOM JIOTMKM ApPHCTOTENS! BIOCIEACTBUM BO3HHKIA MaTeMa-
THUYECKasl JIOTHKA.

Bynyuu yuenukom IlnaTona, Apucroresnb, TeM He MEHEe, OTBeprai
PAA TPUHIUIHATBHBIX TIO3UIIMH B MUPOBO33pEHUH CBoero yuutens. OH
CUMTAT MaTepUAbHBIA MHpP peajbHO CYIIECTBYIOUINM, HCTHHHBIM
OBITHEM 00J1aJaf0T KOHKPETHBIC BEIIH, & HE IITATOHOBCKUE «HIICH.

BropriM HanpaBieHHEM aHTHYHOH (QHIOCO(UH CTala aTOMHUCTHKA.
OngHMM M3 €€ OCHOBOIOJIOXHHKOB SIBJISICTCS Tpeueckuil Quiocod-
matepuanuct JleBkumm (ok. 500 — 440 rr. 1o H.3.). DTOT YYeHBIH
OJIHOBPEMEHHO € OMIIEIOKIOM W AHAKCaropoM BBIIBUHYJ HJIEIO
MHOXECTBEHHOCTH 3JIEMEHTOB CyIIecTBYyomero. [IpuaepxuBasce naen
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IlapMeHHa O HEU3MEHAEMOCTH U KAaueCTBEHHOH OJHOPOAHOCTH
cymiero, Juisi OOBSCHEHHS pPa3sHOOOpa3Hs MPEeIMETOB OH YTBEpXKAAeT
CYILIECTBOBAHHE OTHOCHUTEIHFHOTO HEOBITHS, T. €. HaIW4he ITyCTOTBHI,
pasgensoniel Bce cyllee Ha MHOXECTBO 3JIeMeHTOB. CBoOMCTBa 3THX
JIIEMEHTOB 3aBUCST OT OTPAHUYMBAIONIETO WX ITyCTOTO IPOCTPAHCTBA,
Pa3NUYAIOTCs OHU O BENWYHHE, PUTYpe, ABIDKSHUIO, HO BCE AIIEMEHTHI
MBICIIAITCS KaK OJHOPOJHBIE, HENpephIBHBIE M MOTOMY HeJlelHMBEIe.
Benen 3a dunocodamu noHmiickoi mkosbl JISBKUTII CYATAN JIBHYKCHHE
BHYTpeHHE mpucymuM aroMaM. K coxanaeHnio HuKakux paboT, KOTOpbIe
MOXHO C YBEpPEHHOCTBIO CYHTaTh €ro IPOM3BEACHHSMH, He
COXPaHMIOCH.

Bomee crpoiitHyro Teopwio aTOMHCTHYECKOTO CTPOSHHS MaTEepHH,
OKa3aBIIY0 OTPOMHOE BIMSHHE Ha pa3BUTHE ECTECTBEHHBIX HAYK,
BeIABUHY U pa3sui Jemokput (460 — 370 rr. mo H. 3.). OH poauics Bo
Opakun Ha Oepery Orelickoro Mops B ropoje AOIepbl B ceMbe
6oratoro TOproBla M paboBiaaenbla. J[eMOKPUT MHOro IyTelIecT-
BoBai, moObIBan B Meconotamuu, Erunre, Wnammn, B Adwunax
Bcrpevaicss ¢ CokparoM. OH OBII CiTymmaTeleM BUAHBIX TPEUECKHUX
¢umnocodon Jlepkunmna u AHaxkcaropa, y KOTOPBIX U3y4ua (GHUiIocopuro
MIJIETCKOH HIKOJBI. JIEMOKPHUT Takke OBLT XOPOIIO 3HAKOM C yICHUEM
co(hUCTOB, JaXKe BEN MOJIEMHUKY C €T0 CO3MATEIIMHI.

Tpyns! JeMokpuTa 10 HaC HE IOILIN, HO UX COICpPKaHUE PACKPBI-
BACTCS B COYMHEHMSX APYTHX aBTOPOB, M3JIAralolIMX CyTh €ro BO33pe-
HHU#, B TOM 4YHClIe ydyeHHs 00 aromax (atomoi — Hemenumbie). ATOMBI
pa3NUYHBEI IO pasMepaMm U GopMe M HETOCTYIHBI IS YeJIOBEYEeCKOTO
BOCHIpUATUSL. Onn HaxXOoJATCs B HEIPEPBIBHOM ABUIKXCHHUU U U3 UX COYC-
TaHui 00pasytoTca Bce mpeametsl. I1o JIeMOKpuTy, aTOMBI, COCTaBIIS-
IONIMe MAaTepUANBFHYI0 OCHOBY BcCeneHHOW, BEYHBI, BEYHA TaKXKe U
Bcenennas, coctosmasi U3 aTOMOB U IYCTOTHL. JIeMOKpUT cuuTan
BcenenHyro He TOTBKO BEYHOH, HO 1 OECKOHEYHOH B MTPOCTPAHCTBE.

Hwuuero He cymecTByeT, KpoMe aTOMOB H ITyCTOTHI; ITPEACTABICHHS
000 BceM IpOYEM €CTh TOJIBKO MHEHHE. ATOMBI IPEACTABISIOT COOO0M
a0COJIIOTHO TIJIOTHBIC, HEJeNUMbIe, O0Namarwnme BecoMm, (GopMoir u
BEJIMYMHON HacTHIBl. UHCIIO aTOMOB M 4HCIIO WX OECKOHEUHBIX (opm
OeckoHeyHo. Takum 00pa3oM, JIeMOKpPHT MONOXHJ Hadyalo MaTepua-
nm3My B ¢Guocoduu B nmpoTuBoBec uacanmusMmy lludaropa u Ilnarona.
OH oTpHnas ciay4aiHOCTb COOBITHH, paccMaTpHBall €e KaK pe3yibTaT
He3HaHWs. VCTOYHMKOM TO3HaHWS JIeMOKpPHT cUHTam YyBCTBEHHOE
BOCIIpUATHC, OOBSICHSII €ro WCTEYEHHEM OT N3y4dacMbIX 00BEKTOB
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TOHKHX 00O0JIOYEK — «HMJOJIOBY», BO3JACHCTBYIOIIMX HA OpPraHbl UyBCTB.
OTO BOCHpHATHE TPOUCXOJUT HA HHU3KOM «TEMHOM» YypOBHE.
«CBeblif» k€ ypOBEHb 00eCIeUnBaeTCs TOJIbKO Pa3yMOM, BEIYIIUM K
MO3HAHUIO CYHIHOCTU Mupa, COCTOSIIEro U3 aTOMOB U ITyCTOTHI.

JeMOKpHUT Ipu3HaBaj CyIIECTBOBAHHE TYIIH Yy YeJIOBEKa, KOTOpas
COCTOHT M3 CaMbIX MEJKHX aTroMoB. Hapsmy ¢ dumocodueii, Jlemokpur
paspabaTeiBal U BOIPOCHl MareMaTtuku, ¢usuku, dunocodpuu,
TICHXOJIOT W, MEIUIIIHEL, ICKYCCTBA, STHKH.

W3 npyrux y4deHbIX AQHUHCKOTO dTara MOXXHO BBIICIUTh APXHTA
TapenTckoro (ok. 428 —-365 nmo H.3.). DTOT JpeBHErpevecKuit
¢unocod, MaTeMaTHK ¥ aCTPOHOM OBLT OJHOBPEMEHHO M BBIJAFOIIIAMCS
TOCYZapCTBEHHBIM JAesATeNeM, U moikoBoAneM. OH ceMb pa3 nzdmpaincs
cTparerom TapeHTa, yCTAaHOBHJI AEMOKPATUIECKYIO KOHCTUTYIIHIO, CIIac
B 361 o H. 5. [lmarona ot pacmpaBbl CHIMIMICKOTO THpaHa [{uMoHU-
cus I[I. Apxut ObLI mociemoBaTeneM MUPAropelcKor IIKOIBI M CTall
OJHUM U3 BUJIHEHIIMX NpeacTaBUTeNeH ApeBHero nugaropeusma. Emy
MPUHAUIEKUT peIIeHHe 3aJadl yABOCHUS Ky0a, OCHOBAaHHOE Ha
MTOCTPOCHUH TIEPECCUCHNST HECKOJIBKUX IIOBEPXHOCTEH BPAIICHUS.

XapakTepHO 4epTod aHTUYHOM MEXaHUKH SBIISETCS Pa300IIeH-
HOCTh yYEHHUS O ABWXECHUU — KMHEMAaTHKHU M YYEHHs O PaBHOBECHU —
cratuky. CTaTMka ObUTa HEMOCPENCTBEHHO CBs3aHA C 3alpocaMu
MIPAaKTUKH, €€ OCHOBHBIMHE ITpoOIeMaMu OBUTH pacyueT BEIMTPHIIIA B CHIIE
npu HUCIOJBb30BAHUMU TPOCTHIX MEXAaHU3MOB W  BbIBOJ yCHOBI/Iﬁ
paBHOBECHs TPU IUTABAaHUW Tel W B3BemmBaHWUH. OCHOBOW aHTHYHOU
CTAaTHKH CIYXKWJ «IIPUHIMII PbIYaray. Y CTAHOBIICHHE IEPBHIX IPUHIIN-
MIOB MEXAaHUKU IpunucbiBaeTcs Apxuty. OH Tarke paspabaThIBai
TEopHIO OJIOKA U MOJIHCTIACTa. YUeHBIN 13 TapeHTa mepBblil yropsiouml
MEXaHHKY, MPWIOKUB K Hel MaTeMaTHUECKHe OCHOBBI, M TIEPBBIA CBET
JIBM)KCHHE MEXaHU3MOB K T€OMETPHUUECKOMY depTexky. OTPBIBKH U3 €T0
TpynoB «O MareMaTHYecKUX Haykax» u «beceapl» LUTHPYIOTCS B
COYMHEHHSX APHCTOTENS U IPYTUX aHTHYHBIX aBTOPOB.

Cpenu yuenukoB Apxura O0bu1 EBmoxe Kuuacxnii (408 — 355 no
H. 3.), KOTOpBIfI ABJISICTCSA OAHUM U3 OCHOBOITOJIO)KHUKOB MHTETPAJIBHOTO
UCUUCIIEHU M TEOpeTHYecKod acTpoHoMuu. UMcmone3ys wuuero
HUYTOXXHO MAaJIOW BEIMUYUHBI, OH pas3paboTan Ansl OIpeleNeHUs
IUIOIAAd U 00beMa KPUBOJIMHEHHBIX (UTYp METOJ HCUEpPIBIBAHUSI —
HpeATedy ONpeNesIeHHOT0 UHTerpana. JTOT METOH BKIIOUEH B 12-10
kuury «Havam» EBknmna, uMm mmpoxo nons3oBaics Apxumen. OqHako
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yKa3aHHBI METOJ] Pa3BHBAICA TOJNBKO B CBS3M C KOHKPETHBIMU
3a/J1a4aMu U He IpHoOpelr abCTpaKTHOIO XapakTepa.

MeTo/1 3aKITFOUaCs B TOM, YTO JUTS HAXOXKACHHS TUIOIIAIH (GUTYPBI
B HEe BIMCHIBANIACH MOHOTOHHAS MOCICI0BATEILHOCTD APYTUX (BUTYP U
JOKa3bIBaJIOCh, YTO MX IUIOMIAMH HEOTPAHUYIECHHO IMPUOIMKAIOTCS K
IUTOIIAAN MCKOMOM (DUTyphl. 3aTeM BBIUMCILUICSA IMPEe] IMOCIeI0Ba-
TENIBHOCTH TIIoIIa . Ta jke uaest HCIoIb30Baiach U JJis ONpeAeICHHS
obbema Tena. ['pekd HE WCHOJIB30BAIM TOHATHS OCCKOHEYHOCTH U
oOmIeli Teopuu MpeAesioB y HHUX He Obuio. Iloaromy oOocHOBaHHE
€IMHCTBEHHOCTH TPe/IeIia, IIOBTOPSIIOCH TS KayKA0H 3a1auH.

3.4. AnexkcanapuiiCKuii 3Tan pa3BUTHSI AHTHYHOI HAYKU

Adexcanapuiickuii  (JUIMHHCTHYeCKHi{) JTam  (IPUMEPHO
330r.- I Bek mo H.3.) Hayajcs C pacnajga UMIEpHH AJleKcaHapa
MaketoHCKOTO ¥ 00pa3oBaHMs IEJIOT0  psAAa  AIUIMHHCTUYECKHX
rocymapcTs Ha Mecte ObiBIIei [lepcuckoit nmmepuu.

KpynHeHmuM HaydHbIM IIEHTPOM CTAHOBMTCS HOBas CTOJMIA
Erunra — Anexcanapusi, ocHoBaHHast AJieKcaHapoM B 332 T. 10 H. 3.
NwmenHo Tam npeemHuK Anekcannpa Bemukoro, ocHoBaTenb AUHACTHU
napeit Erunrta Iltonemeil | BrepBble OCYIIECTBUI MOIBITKY rocynap-
CTBEHHOM OpraHM3aluy W (UHAHCHpoBaHUs Hayku. B Hauane III Beka
10 H. 3. B AJekcanapun Obl1 opranu3oBaH MyceiioH — iepBoe B MUpe
Hay4yHO-MCCIIe0BaTeNbCKOe yupexaeHue. Ilpu HeM ObLIM CO31aHBI
nabopaTopuy, TJe MOXHO OBIJIO MPOBOIUTH IKCIIEPUMEHTHI, 300JI0TH-
YeCKHH cajJl C CaMBIMH Pa3HOOOpAa3HBIMH KMBOTHBIMH, OOTaHHYICCKUH
caJl C pacTeHUSMH, MPHUBE3CHHBIMM W3 PAa3HbIX CTpaH, a TaKKe
BeJIMYAiIIas B aHTUYHBIC BpeMeHa 6ubanoTeka. B Mupe He Obi10 Gornee
WM MEHEe I[EHHOTO NMPOU3BEACHHUS, OPUTHHAN WM KOMUS KOTOPOTO HE
XpaHWIHCh Obl B Aulekcanapuiicko Oubivmoreke. [lo pasmudHbIM
OIIEHKaM YHCJI0 KHUT B Hell qoxoamio 10 700 Teicsty. COTHH TPaMOTHBIX
paboB eXeIHEBHO TPYAMIINCH HAJl IEPEIUCHIBAHUEM CBHTKOB.

Jua paGotbl yueHbIM OblLTH co3laHbl B MycelloHe Bce YCIOBHAL
VimeHHO mOATOMY TaM pabOTajM caMmble BBIAAIOLIMECS yUCHBIC, CPEeld
KOTOPBIX MOXKHO BBIJICJINTH, IPEXIE Bcero, nMeHa Epximna, Onmkypa u
Apxumena.

HaunGonpimmii BKIaJ 3JUIMHUCTUYECKUH BEK BHEC B MATEMATUKY U
MEXaHHUKY, B DPa3BUTHE MUCbMEHHOCTH. K KOHIly SJIJIMHCKOrO 3Tama
AQHTUYHOW HAyKH MUCBbMEHHOCTb BXOJUT B OOBIICHHYIO MOBCEIHEBHYIO
XKU3Hb aHTH4YHOro wmupa. K IV Beky m0 H.3. y MaTeMaTHKOB
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MPOSIBIISIETCS CTPEMJICHHE CUCTEMAaTU3UPOBAaTh MaTeMAaTUUECKHE 3HAHUSA
U U3JI0XKUTh MX C JIOTMYECKOM mocienoBaresnbHOCThi0. K 3romy ux
MOJABUTIIO pa3BUTHE JIOTUKH. COUYMHEHHS, B KOTOPBIX M3JIarajuch
MepBbIE CUCTEMBI MAaTEMATHKH, Y MHOTHUX aBTOPOB MOJYyYMJIM Ha3BaHHUE
«Havanay. OHu mub0 yTepsHbl, THO0 3a0BITHI, a BceoOlee MpU3HAHUE
nonyuniu «Hauana» EBknupa.

EBxsmua (IV — nay. 111 B. 10 H. 3.) ObUT KPYIHEHIIIUM MaTEMaTHKOM
cBoero BpeMeHH. O €ro >KM3HM H3BECTHO Majo, HO A0 Hac JOLUIO
OeccMepTHOE TBOpeHHE yueHoro — «Hadama», B KOTOpOM TeoMeTpus
BIIEPBBIC U3JIOKEHA KaK eIuHoe 1ienoe yueHue. B Anexcanapuu EBkiua
pab6otain ¢ 310 r. mo 280 T. 10 H. 3. 3meCh OH CO37a]l MATEMATHYECKYIO
LIKOJIy U Hallucall JUlsl YYeHUKOB CBOM Benukuid Tpya. Bes marematn-
yeckass cucteMa EBKINMAAa OCHOBaHAa Ha MATH TOCTYJaTaX H IISTH
aKCHOMax, MpUHUMaeMBbIX 0e3 JokazarenbeTB. B «Hauamax» 06001eHsb!
U OTPa)KEHBI JOCTH)KEHUS BCe MaTeMaTUKU TOro BpeMeHu. Jloruueckas
CTPOrOCTh H3JIOKEHUS TEOMETPHHM OCTaBaJlaCh HEMPEB30WICHHON Ha
mpotsbkeHun 20 BekoB. Bumsnue «Hauwam» wucneitTanu Ha cebe
MPaKTUIECKH BCE KPYMHEWIHEe ydeHble Mupa. JTa paboTa MOCITyKHiIa
00pa31oM JeTyKTUBHOTO MOCTPOSHUS HOBBIX HAayK U JI0 CHUX TOP JICKHUT
B OCHOBE BCEX IIKOJBHBIX KypCOB F€OMETPHUH.

[ocnemauM KpymHBIM (QHIOCO(GOM SHOXH AIDIMHU3MA CUUTACTCS
Anukyp (341 — 270 rr. 10 H. 3.). B cBoeM ydueHUM OH HAa HOBOM YPOBHE
BO3pOXkIaeT uaen atomusMa Jlemokputa. Ilo ero mpenctaBiieHUIO
BO3MOJKHA CITYYallHOCTb JBM)KEHUSI aTOMOB, OTKJIOHEHUE UX TPACKTOPHH
oT mpsiMoli mHIK. Ha ocHOBe aroMu3Ma DNHKYp MBITAICS OOBICHUTH
HE TOJIbKO NPUPOAHBIE SABJIEHUS, HO U SBJIEHUS COLMAJbHBIE H
ncuxuyeckue. [1o Dnukypy, oulyIieHrs BOZHUKAIOT BCIEACTBHE ITOTOKA
YacTUll, TPOHHMKAIIINX B OPraHbl YyBCTB. ATOMBI, HaxXxoasch B
OecrpepblBHOM JIBWKEHHH, 00pa3yloT Bce cylee. Tak BO3HUKIA W
3emiis, 3aTeM OT Hee OTIENMIOCh Hebo, 3eMJlsl TOPOInIIa JKU3Hb, a BCE,
9TO HE MOIJIO IPHUCIIOCOOUTHCS K KHU3HH Ha 3emie, ymupano. Ecrect-
BEHHBIM IyTeM Ha 3emJie BO3HUK >KMBOTHBII M PaCTUTENBHBIM MUp, a
TaKKe YEeNOBEK. DIUKYp HE HAXOOWI MecTa 00KeCTBEHHOMY Hadaly
3eMHOM ku3HM. OH cyuTajg, dYT0 OOrM HAXOAATCS [JajJeKo, B
ME>K3BE3[JHOM IPOCTPAHCTBE, U B KWU3Hb JIIOJIEH HE BMelIMBaroTcsi. B
aHTUYHBIE U B 00Jiee MMO3JHUE BpeMEHa MOHATHE «3MUKYpeeLD 03Ha4ajIo
«0€300KHIK.

K AnexcannpuiickoMy 3Tally OTHOCHTCS M TMOMNbITKA CO3JaHUA
TeIINOICHTPUYeCKOH  cucTeMsl  mupa. Iludaropeerr  Apucrapx
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Camocckmii (310 —-230rr. g0 H.2.), paboTaBiiuii B AJeKcaHIpHH,
BBIIBUHYJI THIIOT€3y O BpalleHWH [MApooOpa3Hoil 3emin BOKPYT
Comana. Ho 3Ta runoresa ocranack 0e3 BHIMaHHS.

Takoke B AJIEKCaHIPHH KM U pab0Tall OCHOBOIIOJIOKHHUK ITHEBMa-
tuku Krecubuii (285 — 222 10 H. 3). OH 3aHUMAJICS THEBMATHIECKUMHU
W TUAPABIMYECKUMH YCTPOHUCTBAMH, H300pen ABYXIMIMHIPOBBINA
MO’KapHBI HAacOC, BOJASHBIC 4Yachl, BOJASHOW opraH. KrecuOuii cosman
MepBoe IMHEBMATHUYECKOE OPYKUE — adPOTPOH, B KOTOPOM CHaps
BBITAJIKUBAETCSA CXKATBIM BO3AyXOM. TakuMm o00pa3oM, OH TEpBBIM
MIPUMEHNT KHHEMATHYECKYIO Mapy LUIMHAP — IIOPIIEHb. YUEHbIH TaKkKe
Hamucall IepBble HAyYHBIE TPAKTATHI 00 YIPYToi CUIIe CKAaTOTO BO3AyXa
U €e UCTIONB30BaHUU, OJJHAKO HU OJIHA U3 ero paboT He COXpaHHUIIACh.

CaMpIM BBIJAIONIMMCSI YYEHBIM HE TOJBKO AJEKCaHAPUHCKOTO
9Tama, HO M BCEr0 aHTHYHOTO mepuoja 0si1 Apxumen (287 — 212 rr. mo
H. 3.). OH ponuics B Cupaky3ax Ha ocTpoBe CHLIIMIHS, HO AOJITO YUUIICS
U paboTtam B AJIeKCaHAPWUHU. YUEHBIH NPOCIABWICT KaK MEXaHUK H
MaTeMaTHK, TIOPa3UBIINNA HE TOJHKO COBPEMEHHHKOB, HO M IIOTOMKOB
OPUTHHAIBHOCTBIO MBIIUICHUS! U U300pETaTeIbHOCTHIO.

Pa3BuBas Metom wWcYepnbIBaHUS, ONM3KHH K WHTErPaIbHOMY
WCYMCIICHUIO, ApXUMeJ J0Ka3al, 4YTo OO0beMbl LWIMHApA, IIapa |
KOHyca, UMCHOIIUX OJII/IHaKOByI-O BLICOTy 158 IHI/IpI/IHy, OTHOCATCS KaK
3:2:1 cootBercTBeHHO. OIHAKO Y HETO ellle He BBEACHBI 00IIHe MOHSTHS
npenenna, WHTerpaja, 0ecKoHeuHoW cyMMbl U T.a4. K ToMy ke meron
MIPUMEHSCTCS HHIUBHIYAbHO IS KaXI0H 3a1auH.

BLI‘H/ICJ'IGHI/IC I/IppaHI/IOHaJ'H)HLIX nu TpaHCHeHI[eHTHI)IX HUCeI
MOPOJIUIIO UICI0 MX MPHONMKEHUS YHCIaMU palloHaIbHEIMU. B pabote
«3mepenne kpyra» Apxumen onpenesieT YUCo 7 ¢ TOMOIIBIO BIYUC-
JICHUS] TIEpUMETpPa BIIMCAHHOTO M OIMCAHHOTO IMPaBWJIHLHOTO MHOTO-
yronsHuKa. [Ipu dncne cTopoH paBHOM 96 OH TMONy4aeT BEPXHIO H

HIDKHIOIO TPaHUIIBI 3£< 7 < 3i unu 3,14085 <z <3,14286, T.c. 00a
71 7

3HA4YEHUs MPUOMIKEHHO paBHHI 3,14. Ho BaKHBIM SBISIETCS TaKXKe TO,
YTO Y4YeHBIH MpUMEHseT MeTox, Omm3kuii k auddepennmansHOMy. K
TaKOMY € CII0COO0Y OTHOCHTCS M METOJ HaXOXJICHHS KacaTelbHOW K
crmpanu. Takum o0pa3om, Apxumen 3aloXHI OCHOBBHI auddepeH-
LUAJIBHOTO U MHTErPaJbHOIO MCUYMCIICHMS IIOYTH 32 ABA ThICSAYENETHS
0 CO3JaHHUs MaTeMaTHYEeCKOro aHaiam3a HpioToHOM u JleHOHMIIEM.
Kpome Toro oH BIJIOTHYIO OJOLIEN U K BAPUALIMOHHOMY UCUUCIIEHUIO.
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Apxumes SBISETCS OCHOBOIIOJIOXK-
HUKOM I€OMETPUYECKOI0 HallpaBJIeHUs B
cratuke. OH BIEpBbIE TMOAOMIEN K
MeXaHHKe KaKk K MaTeMaTH4eCKOH
JUCLMIUIMHE U MaTeMaTU4YeCKU CTPOro
BbIBEJ 3aKoH pbluara. Ilocie »storo
omucaHue paboTBl  BCeX  MPOCTHIX
MEXaHW3MOB OH CBOJUT K pblyary.
ApxuMeZ Taxke BEIBEN CIOCOOBI oImpe-
JIeJIeHUs] LIEHTPOB TsDKECTH Telsl. Benu-
KUM y4YeHbIH JPEBHOCTH HCIOJIB30BaJ
CBOM  JOCTHXEHMS [UIl  CO3JaHHs
Pa3IUYHBIX MOIBEMHBIX MEXaHH3MOB.
HearensHocTh  Apxumesna B KOpHE
W3MEHWIa MaTeMaTUKy ¥ MEXaHHUKY,

Imo3TOMY €r0 CYHTAKT BEIMYAHIIIIM
Y4Y€HbIM aHTUYHOCTH.

Puc. 3.3. Broct Apxumena

ApxuMmen ObUT BeNMYaWmuM u300perareiieM-MexaHukoM. OH
MOCTPOWI MHOKECTBO OCTPOYMHBIX ~MAIIMH JUIsI TOOHATHS U
MepeMeIleHNs] TSDKECTeH. YUeHBIH TakKe CO34al BHUHT JUIS ITOJHSTHUS
BOJBI, €My IPUHAUIOKUT M H300peTeHHe 4YEpBSIUHONW IepeiadH.
ApxuMen Takke HpPUIyMal CIIOCO0 ONpeNeNeHHS COCTaBOB CILIABOB
ITyTeM WX B3BEIIMBAHIS B BOJE.

ApxuMe ] OCTPOMI MJaHeTapuii Wi «HedecHyo cdepy», npu
IBIDKCHUN KOTOPOH MOXKHO OBLTO HAOIIONATh MBIDKEHHE ISITH IUIAHET,
Bocxoa Connua u JIyHsl, dhasbel u 3aTMeHus JIyHbI, HCYe3HOBEHHE 000UX
Ten 3a JUHHEH Topu3oHTa. 3aHUMalcid NPOOJIEeMOil ompenaeneHus
PaCCTOSIHUM IO TUIAHET; MPEAIIONIOKHUTEIFHO B OCHOBE €0 BHIYHCICHHN
JeKala CUCTeMa MUpa ¢ IEHTPOM B 3eMile, HO TulaHeTaMu MepKypHueM,
Benepoit u Mapcowm, obpamiarontimucs Bokpyr CoJHIIa ¥ BMECTE HUM —
BOKpyr 3emiun. OCHOBOWH MeXaHMYECKOTO Ti00yca Apxumena OB
OOBIYHBIA 3BE3NHBIA TJI00YC, HA TMOBEPXHOCTh KOTOPOTO HAHOCSTCS
3Be37bl, PUTYpPBI CO3BE3INI, HEOCCHBIN SKBATOP U SKIMNTHKA — JTHHHS
MePECeUeHUs IIOCKOCTH 3eMHOM opOuTH ¢ HebecHOU chepoil. Broms
SKJIMIITHKH PACIION0KEHBI 12 30[JMaKalbHBIX CO3BE3ANN, Yepe3 KOTOPBIE
nsmwkercs ColHLE, MPOXOAs OJHO co3Be3fue B Mecsl. He BeIxomar 3a
Mpeersl 301uaKa u Ipyrue HebecHsle Tena — Jlyna u mianetsl. ['mo6yc
3aKpeIIsieTCsl Ha OCH, HANpaBICHHOM Ha IOMIOC MHpa (TIOIAPHYIO
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3Be3lly), M MOTIpPYyXaeTcsi 1O IOJIOBUHBI B KOJIBIO, H300pakarolee
ropuszoHT. IloBopaunBas map Ha HYXHbIE YIJIBI, MOKHO OBUIO JIETKO
y3HaTh BUJ HeOa B yro0oe Bpems. Kakas-To yacTh ImIapa HHKOrjga He
OKa3blBajlach BBIIIE TOPU30HTA. B 3TOH yacTW HaXOOWINCH CO3BE3AUS
I0’)KHOT'O IIOJIyIIapHsi, HEU3BECTHbIE y4eHBbIM TOro BpemeHu. CoiHIle,
Jlynra m 3Be3abl Ha OOBIYHOM 3BE3JHOM TIJIOOYCE OTCYTCTBYIOT, HX
HEBO3MOXKHO H300pa3suTh, TaK KaK OHU HEIPEPHIBHO MEHSIOT CBOE
MOJIOXKEHUE TI0 OTHOLICHUI0 K 3Be3faM. ApXuUMeX 3acTaBUII
HepeMelaTbCsl MAaKeTbl 3THX CBETWJI C MOMOILIbIO CHEHHATBHBIX
MEXaHHU3MOB.

MHuorue wnzo0pereHnss ApXWMeAa HCIONB30BAUCH B BOCHHBIX
nensix. Bo Bpems Bropoit [lyHudeckoit BOWHBI OH BO3TJIABJISI 000OPOHY
Cupakys, ocaXJaeMbIX PUMISHAMH. YYEHBIH MOCTPOMI Ui OOOPOHBI
ropojia MeTaTelbHble MAIIMHEIL, TO3BOJISIBIINE METATh CTPENIbl U KaMHU
BecoM n0 10 TamantoB» (500 kr). [Ipyrme MamwHbl, KaKk IHUIIET
[Inyrapx, «3axBaTblBald CyAa, MOJAHUMAIM HUX B BO3AYyX U 3aTeM
KOpPMOIO TIOTPY)Kald B BOAy». PumisHe B crTpaxe oOpamaiich B
6ercTBo. BopoTta ropoaa oTKpbLIO NPeaaTenbCTBO, NpH B3ITUH CHpaky3
HITypMOM ApXume[] ObLI yOuT.

C ycrnexaMu CTaTHKU CBS3aHO M 3apOXKICHUE HAYKH O MPOYHOCTH,
HepBbIE 3HAHUS O KOTOPOH MOSBUIIUCH €IlI€ B IPEBHOCTH. B yacTHOCTH B
npesHeM Erunre yxe ObIIM HM3BECTHBI TONYYEHHBIE SMIUPHYECKAM
MyTeM TIpaBWia, 0Oe3 KOTOPbIX HEBO3MOXHO OBUIO BO3BOAWTH
TPaHIMO3HBIE COOPYXEHUS — NHPAMUABL, Xpambl, OOEIMCKH U Ap.
KpynHelii Bkjax B pa3BUTUE CTPOUTEIBHOIO MCKYCCTBA BHECIH
rpeueckue ydenble. OHHM pa3paOoTaqy CTaTUKY, JEXKaIlyl0 B OCHOBE
COIIPOTUBIICHUS] MATEPHAIIOB.

3.5. Pumckuii 3Tan pa3BUTHS AHTUYHOH HAYKH

K I Bexky mo H.». PuM 0e3rpaHHYHO TOCIOACTBYET BO BCEM
CpenuzeMHOMOpbe. OH CTAaHOBUTCS CaMbIM Ba)KHBIM LIEHTpoM EBpomnbl,
Cesepnoit Adpuxu n Boctounoit Asun. B pa3sButnn Hayku HacTymaer
Pumckuii 3tan (I Bek 10 H. 3. — V Bek H. 3.). DINIMHUCTHYECKAs HayKa
HayaJla akTUBHO ITPOHHKaTh B Pum eme Bo Il B. 10 H. 5. Pum cTaHoBUTCSA
LIEHTPOM HAy4YHOH JeATEeIbHOCTH, XOTSA 3HaueHUe AJIeKCaHIpUU H
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Ad¢un mo-mpexxHemy Bennko. OmHako B | Beke H.3. Y4YeHBIE
AJeKCaHIpUH JIUIIHITUCH TOCYIaPCTBEHHON MaTepHalbHON TOIePIKKH.

Y3ke Bo BpeMeHa peCcIyOJIuKy pUMCKast KyJIbTypa CTAHOBHUTCS JBY-
SI3BIYHOM, a KO BpPEMEHH HMIICPHH OOIIETIPHUHATHIM SI3BIKOM HAyKH
CTAaHOBUTCSI I'PEYECKUM, a MEXIyHapOIHBIM SI3BIKOM aIMUHHUCTPALUU
nateiHb. Omrocopus ocTaeTcs OTHONW M3 OCHOBHBIX HAayK aHTHYHOTO
mupa. OIHAKO pPUMIISIHE BOCIPHUHSIM OT JJUIMHUCTHYECKUX TEOPHM
JUIIb TO, YTO OTBEYAJIO MX MOTPEOHOCTSIM W MPEACTaBICHUSM. DTUM,
MIpeke BCEro, M 0OBACHAETCS HEKOTOPOE HAYYHOE OTCTaBaHUE PUMIISH,
KOMITWJIITUBHBIN M KHWKHBIA XapakTep Hay4dHoro 3HaHus B Pume. Ha
MEPBBIN IJIaH BBIXOJAT MPAKTUYECKUE 3HAHUS U OIBIT, YTO PUBOJUT K
(hopMHPOBaHHIO 0COOOTO OIHCATENFHOTO XapaKTepa TEOPEeTHYECKOTO
3HAHUA Yy PUMCKHUX aBTOPOB. DHIMKIONEINIECKUNA CIIOCO0 U3I0KEHUS B
TOM UM UHOM Mepe 00HAPYKUBAETCS Y JII0OOTO PUMCKOTO «y4EHOTO»: B
sTo Manepe mmcanu Bappon, Jlykpemuit, umepon, Manwmmii,
Butpysuii, Lensc, [Inuanii Crapmmii, Komymenmna.

B o0iracti 00IIEeCTBEHHOTO YCTPOWCTBA, B YACTHOCTH B BOITPOCaX
mpaBa W aIMUHHCTPUPOBAHUS, PUMIIIHE He 3HaNU cebe paBHBIX. Ha
HEOBIBAYI0 BBICOTY Y PHMJISH TOJHSJICS YPOBEHb Pa3BUTHS CTPOU-
TENbHOM, BOEHHOH, CEIbCKOXO3SIICTBEHHOW TEXHMKH, HECMOTpSI Ha
OTCYTCTBUE COOCTBEHHBIX OPUTHHAIBHBIX H300pETCHHUH.

Bonpmux ycmexoB nocturid B Pume mpocBelieHHEe W HaydHas
Xm3Hb. PuMckas cuctema oOpa3oBaHus ObUIa IT03aWMCTBOBaHA Y
IPEKOB, OJHAKO MaTeMaTHKa y HUX OTOIJla Ha BTOPOW IUIaH, a Ha
MEPBBIA BBIIBUHYJIMCH MPAaBO, SA3BIKH, JIUTEpaTypa W UCTOPHUS. YPOKH
MYy3bIKH W TUMHACTUKM 3aMECHHMJHM Oojiee Ba)KHbIE B BOSHHOM JIeNe
BepxoBas e3na U QexroBanue. OOyUCHHE COCTOSIIO U3 TPEX CTYICHEH:
HAYaJlbHOW, IIKOJbl FPAMMATHUKU M IIKOJBI PUTOpUKU. B HadanpHOU
LIKOJIE YYMJIM YMTaTh, UCATh U CUUTATh. B cpenHell mikone yuurens
MPEToAaBaii TPEYECKH S3bIK, CEMb CBOOOJHBIX MCKYCCTB — IpaMMa-
TUKY, IWAJIEKTUKY, PUTOPHUKY, MY3bIKY, apU(PMETHKY, T€OMETPUIO0 H
ACTPOHOMMUIO, a TaKXKe apXUTEKTypy U MeauluHy, [locneansas cryneHb
mpeacTaBisbia co00H BBICIIYIO IIKONY, M B HEH O0YyYalHCh UCKYCCTBY
KpacHOpeuus U (uinocopun. BrameHne pUTOPHKONH OBUIO HEOOXOAH-
MBIM YCJIOBHEM IOJIMTUYECKON Kapbepbl, U UMIIEPATOPhl aCCHUTHOBAJIH
KpYITHBIE CyMMBI Ha COJICpKAHUE TAKUX IIKOJ.

Bonpmoe 3nauenme mnpumaBamocb B Pume B I — Il Bekax
reorpaduIeckuM 3HAHUSIM, MEAUIIHE U UCTOPHH. B 3TOT mepuox Obun
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CO3/1aHBbl IIKOJBI ISl MOATOTOBKM Bpauel. [losBisOTCA TpakTaThl
Crpabona (64/63 — 23/24 no u. 3.), ITronemest. «KECTECTBEHHYIO HCTO-
PpHIO», SIBJIABLIYIOCS SHLUKIONEAUEN Mo ¢pusnueckoil reorpagun, 60ta-
HHUKE, 300JI0T'Ud, MUHepaaoruu, co3man Ilmmuaui Crapumii (23/24 —
79). Bonpimx ycrnexoB go6uiaack memuiaa — Bpad I'ajgen (129 — 199)
MIPOBOIVII OTBITHI 10 M3YUCHHIO ABIXaHUS, IEATENFHOCTH CIIMHHOTO U
TOJIOBHOTO MO3ra, Jajl IepBOEe aHATOMUYECKOE OMUCAHUE OPTaHU3MA.

KpynHedimuM HayyHbIM LEHTPOM MPOJOJDKajda  OCTaBaTbCs
Anexcanzpus. Tam B | Beke H. 3. paboTan BbIIaOIIMiics IpedecKuit
MaTeMaTHK W MexaHuk ['epoH Aunekcanapuiickuii. [logpoOHOCTH €ro
KU3HH HEW3BECTHHI. ['€pOoH SBISIETCS BENHYAWIINM HHXEHEPOM-
n3zobperareneM 3a BCIO MCTOPHIO YEIIOBEYECTBA W OCHOBOIIOIOKHUKOM
TEIUIOTEXHUKH M aBTOMaTuUKU. Ha ero cuery necsTku u300peTeHuil,
CpeAM KOTOPbIX JHONTP — IpooOpa3 COBPEMEHHOIO TEOJ0JINTa,
OIOMETP — YCTPOHCTBO M W3MEPEHHS MPOTSDKEHHOCTH JOPOT,
CKOPOCTPENTbHBIA  camo3apsbKalonIuiicss apOayieT, IOXKapHBIM Hacoc.
I'epon mepBeIM Hayan co3gaBaTh MPOTPaMMHPYEMBIE YCTPOWCTBA C
IOMOIIbI0O Bala CO UITBIPbKAMU U
HaMOTAHHOH Ha HETO BEPEBKOI.

I'epony AnexcanipuiickoMy IpH-
HAJUIOKUT W TIEPBOE HCIIOIB30BAHUE
TEIIOBOM 3Hepruu. Ero repoHoB map —
POJMIMUI (B TEPEBOJE C TPEUECKOTO
«map Doma — 0Oora BETPOB») cCTal
mpooOpa3oM  peakTUBHOW  MapoBOM
TypOunbl. OH mpencTaBisl  co0oi
MOJBI  METAUIMYEeCKMH  map ¢
BIIASHHBIMH B HETO Ha MPOTHBOIO-
JMOXHBIX MONymapusx nByms [-00-
pasHBIMH TnaTpyOKamu-cortamu. Ilap
MOT BpamaThbcs B TPyOUaThIX OIOpax.
ITo TpyOkam, WrparmmM pOJb OCEH,
MOCTYHal B IIap OT KOTJA, YCTaHOB-

Puc. 3.4. T'epoHoB miap JEHHOr0 MojJ I[apoM. 3aTeM OH
BBIpBIBAJICS M3 TpyOOK, co3maBas

PCAaKTUBHBIC CHUJIbI, II0[ )IeﬁCTBHeM KOTOPBIX JOCTATOYHO 6I>ICTpO
Bpamaics. IloCcTpOEHHBIH COBPEMEHHBIMU YUYEHBIMU IIO UEpTEXaM
I'epona somummn passusan g0 3500 obopotoB B MuHyTy! OQHAKO 3TO

53



BOBCE HE 03Ha4aeT, 4To Iap camoro ['epoHa pa3BHBa TaKkyl CKOPOCTH,
MOCKOJIBKY Y HETO He OBLJIO COOTBETCTBYIONIMX YIDIOTHUTENEH, U, KPOME
TOTO YYeHBIH HUYEero He 3Hajl 0 OalaHCHPOBKE pOTOpa.

Puc. 3.5. N3obperenuss ['epona AJjeKCaHAPUHCKOTO & — aBTOMAaTHYECKHI
Teatp KyKoll; 0 — aBToMar Jisi IPOJaKu «CBATOM» BOJIBL, C — omometp; d —
[10>KapHBIA HACOC.

Ho BKJ1a FepOHa B PAa3BUTHUC TCIIJIOTCXHHUKHN HE OrpaHUYNBACTCS
SOJIMIIUIIOM, Ha €r0 CUETY €CTh U Pa3/IM4Hble aBTOMAaTHYECKHUE YCTpPOii-
CTBa, paboTaroUIie MOJ ICHCTBHEM MAaBICHHS TOPSUYETO BO3IyXa WIH
mapa. Tak ycTpoMCTBO MJii aBTOMAaTHMYECKOTO OTKpBIBAHUSI JBepei
Xpama I0 CYIIECTBY SBISIETCS MPooOpa3oM MapoBBIX HacocoB CeBepw.
OpnHako 6ospIIMHCTBO M300peTeHuit ['epoHa B crmity cnaboro pa3BUTHA
TCXHUKHW B aHTUYHOM MHUPE U OTCYTCTBHUA HO’I’pe6HOCTI/I B CJIOKHBIX
MalllMHax OBUIM OTBEPTHYTHI W 3a0BITHI Ha JUIMTENBHBIA CpoK. Pazpa-

54



0OTKa TEIUIOBBIX MaIlMH ObLIa OCTAHOBICHA Oojiee YeM Ha IOJTopa
THICSTYeNeTrs. MHOrHe aBTOMAaTH4YeCKue YCTporcTBa I'epoHa cimyxuim
JUIS pa3BIICYeHUH, KaK, HAlpUMep, aBTOMAaTHUYECKUI TeaTp KYKOJ WIH
JUIS OTTIPABJICHUS! PEIMTHO3HBIX KylbTOB. Cpeau MOCIEAHUX aBTOMAT
IUTSL TIPOJAXH «CBSATON» BOJIBI, aBTOMAaTHIECKU OTKPBHIBAIOIINECS JBEPU
Xpama, YCTpPOHCTBa AJIsl IPEBPALICHIUS BOABI B BUHO U JIp.

10l FT1

Puc. 3.6. [Ipucnocobnenne ['epona ans aBTOMaTHYECKOTO OTKPHIBA-
HUsL 7Bepeil xpama. OroHp, 3aj¥OKEHHBIH B OpOH30BOM JKEPTBEHHHKE,
BBI3BIBAET pACIIMPEHHWE BO3AyXa B COCYyJe, 3allOJHEHHOM BOJIOW.
B pesynbpraTe BBITeCHEHHass Boja NoO cudoOHy TNepenuBaeTcs B 0ak,
ciyamuid mporuBoBecoM. OH CTAHOBHUTCS TsDKellee, OITyCKaeTcss |
IIOBOPAaYMBAET ABEpH Ha MeTisiX. Ilocie ocThIBaHMS XKEPTBEHHUKA BO3AYX B
COCyZie pa3pekaeTcs, M BOAa IepeTekaeT B Hero oOpaTHO, a JBEpPH Xpama
3aKpBIBAIOTCS.

I'epon pa3zpabaTeiBan U HaydyHbIE OCHOBHI CBOMX M300peTeHnid. OH
KCIIONIB30Ball JAOCTHKEHUs IpeniiecTBeHHUKoB: EBknuma, Apxumena,
Crparona u3 Jlamrcaka. YueHbId 3aHUMAIICS TEOMETPHUEH, MEXaHUKOM,
TUAPOCTAaTUKOM, ONTUKON. COXpaHUINCh OCHOBHBIE €TO IIPOM3BEACHUS:
«Mertpukay, «[IneBMaTHKa», «ABTOMATONOATHKA», «MexaHuka» (mpo-
W3BEICHUE COXPAHWIOCH LIEJIMKOM B apabckoM meperoxe), «Karomrpu-
Ka» (Hayka o 3epKajax; COXpaHIJIAch TOJBKO B JJATHHCKOM IIEPEBOAE)
ap. B 1814 rogy Oputo HaiimeHo coumHenue ['epona «O muomnTpey,
B KOTOPOM U3IIOKCHBI TIpaBHJa 3EMENBHOW CHEMKH, (AKTHIECKU
OCHOBaHHbBIE Ha HCIIOJIb30BAaHUM MPSIMOYTOJbHBIX KoopauHaT. OmHaKo
MHOrMe u3 KHUT [epoHa, copepkaBIIMXCS B AJIeKCaHIPUHCKON
OubImoTeKe, 0E3BO3BPATHO YTEPSHEL.
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[Mupokuii pazMax MOIYUUIIO CTPOUTENHCTBO y PUMIIAH. MHOTHE
XpaMBbl, CTaIMOHBI, MOCTBI, TOPOTH U (POPTUPHUKATUOHHEIE COOPYKCHUS,
MIOCTPOCHHBIE UMH, HE TOJBKO COXPAHWINCh, HO M HCIOJB3YIOTCA 0
cux nop. O6 npuMeHsAeMbIX B JpeBHEM PuMe CTpoUTENbHBIX TpUeMax U
MaTepuaax Mbl 3Ha€M W3 KHUTM 3HAMEHHUTOIO PUMCKOI'O apXUTEKTOpa
Butpysusi. Mapk Ioanuon ButpyBwuii, xxuBmuit B [ Beke 10 H. 3.
B 3MOXY HMIepaTopa ABrycTa Obul caMbiM 3HAMEHUTBHIM YUYEHBIM H
apxutektopoM Pumckoii mmrepun. Cpeau BOIUIOMICHHBIX TPOEKTOB
ButpyBus Hamboiee 3HAUMMBIMH SIBISIOTCS Oasmnuka B daHo U
KOHCTPYKIIHSI pUMCKOTr0 akBeayka. Ero Tpakrat «Jlecats KHUT 00 apxu-
TEKType» SBILICTCS €OUHCTBEHHOW COXPAHMBIICHCS aHTHIHON paboToi
00 apxutekType. M3 Hee MBI MOXEM Vy3HaTh OO0 HCHOJIB3yEMBIX
PUMIIIHAMU CTPOUTENBHBIX MpHeMax W mpaBwiiaXx. B xHure ButpyBus
MpPUBENIEHBl TaK)Ke CBEACHUS O HEKOTOPhIX THIIAX COOPYKEHUH W
CTPOUTEJIbHBIX MaTepuanax, a TaKkKe O IOAbEMHBIX MeXaHU3MaXx.
HauGomnsuryio nomyasipHOCTh paboTa nmpuobpena B anoxy PeHeccanca u
MHOTHE CUUTAIOT, YTO C OTKPBITUS ATOH PabOTHI HAYAIOCh UTATBSIHCKOE
Bospoxnenune. B ocHOBe B3MIAI0B BUTPYBHS JSKUT NpeAcTaBICHHE 00

VHHUBEPCAIBHOM OOBEKTUBHOM
3HAYEHUH YHUCIIOBBIX 3aKOHO-
z MEPHOCTEH M MPOIOPIMO-

HaJbHBIX OTHOLIEHUH B CTpoOe-

HUM U BcelenHoi, u 4eno-
\ Beka. MIMEHHO 3TUMH IPOIOp-
|  UMAMH U HaAJNEXUT PYKOBOI-
[ CTBOBATBCS IPH COOPYKECHHUU
/  30aHMd M IOpU INOCTPOECHUU

MammH. ButpyBuii  cozman

CUCTEMY TPOMOPIIMOHUPOBA-

HUS, TO37HEE MONyYUBIIYIO

pacnpocTpaHeHHe B U300pa3u-

TCJIIbHOM HUCKYCCTBEC u

Puc. 3.7. ButpyBHaHCKH YelI0OBEK ApXUTCKTYpC O] Ha3sBaHUCM
«BUTpyBHAaHCKHUI YETTOBEK.

OZ[HaKO NOIIBITKH HWCTOPUKOB HAYKH HaAUTH pa6OTBI AHTHUYHBIX
ABTOPOB, MOCBALNICHHBIC BOIPOCaAM IMPOYHOCTH, OCTAJIMCh 663})63}’.]1])'
TaTHBIMU. CpaBHeHI/Ie PUMCKHX COOPY)KCHI/IIZ, B YaCTHOCTHU AapoOK, C
Ooiee MO3JHUMHU TOBOPUT O TOM, YTO PUMIIAHC CHIC HE BJIAJCIU
3HAHUSIMH 00 aHaIu3e HapsHKEHHOI'O COCTOSITHUA.

56



OrpoMHbIii BKJIaJl B pa3BUTHE aCTPOHOMHUM BHEC APEBHETPEUECKUI
ACTPOHOM, acTPOJIOT, MaTeMaTHK, ONTUK, TEOPETUK MY3BIKH U reorpad
Kaasamii ITosiemeii (ok. 87 - ok. 165). B mepuox ¢ 127 mo 151 rox on
KWI B AJIEKCAaHIPUH, TJIe TMPOBOIMWI aCTPOHOMHUYECKHE HAOIIOJCHHS.
OCHOBHBIM €T0 TPYIOOM sBisieTcsl TpakTaT «Bemmkoe moctpoenwmey,
M3BECTHBIN T0JT apaOCKUM Ha3BaHHeM «AjbmarecT». B Hem IlTonemeit
U3J0XUI CcOOpaHHMEe acTpOHOMMUYECKMX 3HAHUM gApeBHed I'penuu u
BaBunona. VYueHslli copMyTupoBan CIOXKHYIO TIEOLEHTPUYECKYIO
MOJIeJIb MHUpa C SIMUIUKIaMHU, KOTOpas Oblia MPUHATA U B 3allaJIHOM, U B
apabckoM mupe. Jl0 co3maHus TeMOICHTPHUYECKOW cucTeMbl Hukounas
Komepauka actpoHOMHYECKHE BBIYHCIECHUS MPOBOAMINCH IO CHCTEME
[TTonmemest. «AbMarecT TakkKe CoJepKall KaTaJor 3Be3HOTro Heba. OH
colepXall TONBKO Te 3Be3Abl, KoTopble IlTonemMeld MoOr BHIETH,
Haxozsch B Aunekcanapuu. Crucok u3 48 co3Be3[Hii HE TMOKPHIBAI
MTOJTHOCTBIO HEOSCHOU Cephl.

3.6. PazBuTHE TEXHMKHM B AaHTUYHOM MHpe

BonbIIMHCTBO TEXHWYECKHX HW300pEeTeHni, KOTOPHIMH IOJIB30-
BaJMCh HA BOIfHE W B MHPHOI >KU3HHM B aHTHYHBIN NepuoJ, OBLIO yxe
JABHO TOBCIONy PACIPOCTPAHEHO. 3aJ0NT0 A0 PasBUTUS AHTHYHOMN
IUBIIN3AIMHN TOSIBUINCH KOMIBE U M€Y, JIYK U CTPEJbI, IUIyT U O0OpoHa,
TOHYApHBIA KpYyr, KIMH M BUHT, BOPOT WM pblHar u jap. JlaBHO yxe
Kopabi 6opo3amI Mopckre NmpocTopbl. OHAKO pa3BUTHE aHTHIHBIX
FOCYAapCTB COMPOBOXKAAIOCh COBEPIICHCTBOBAHUEM TEXHUKHU. IIpo-
MBIIIICHHBIM CIIOCOOOM ITPOM3BOISITCS XKeJe30, Me/lb, CBUHEL, cepedpo
u 30510T0. B psge paitonoB ['perun 1 Manoii Asuu, HaunHas ¢ VI —V
BB. /0 H. 3., BBIIUIABISETCA CTajlb, UCIOJb3yeMas IJIsl U3TOTOBJICHUS
PEMECNIEHHBIX HHCTPYMEHTOB W OpyxHsa. B pumckuil nepuon
pa3paboTaHa CTEKJIOXyBHas TEXHWKa. B KOHIE AaHTHYHOH 3IOXH
COBEPIICHCTBOBAHUE TAKMX IIPOM3BOJACTBEHHBIX IIPOLECCOB, Kak
HU3TOTOBJIEHUE CIUIABOB METAJIJIOB M KpAIlI€HUE NPUBOAUT K MOSBICHUIO
MEPBBIX 3HAHUH B 00J1aCTH XHUMHUH.

[lonauamy npHUMEHEHHE NPOCTBIX MEXAaHH3MOB CIIOCOOCTBOBAJIO
noBenueHnio 3 dexTrBHOCTH Tpyna. OnxHAKO XapakTep aHTHYHOH
TEXHUKH ONpPENeIsiicss 3KOHOMHYECKHMH OCHOBaMH paboBIajiesbuec-
Koro xo3stiictBa. PazButre padbctBa B I'peniuul sIBUIOCH MPEINOCHUIIKOM
s Oojiee IIMPOKOTO pasfeleHuss TpyZa B mpousBoactee. Jlo
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W3BECTHOTO TEepHOJa 3TO 0OecIieunBaIo 0oJiee OBICTPBIA POCT TEXHUKH
Y MPOU3BOJUTENBHBIX CHII, CBOOOJHbIE TpakIaHe MOTYUYHIN BpeMs IS
UHTEJUIEKTyalbHbIX 3aHATHH. Ho B TO ke BpeMs paboBnagenbueckoe
XO3SIICTBO TOPMO3WIIO JATBHEHIINN pOCT TeXHUKU. PabaM B OCHOBHOM
MOPYYaINCh TaKue PadOTHl, KOTOPHIE BHIIONHSIINCH KpaiHe TPUMHUTHB-
HBIMHU OPYIUSIMH WM BOBCE HE TPEOOBAIN HUKAKUX OPYAHH, IIOCKOIBKY
pa0, HU3BEIECHHBIH caM [0 YpOBHS OpyIust TpyAa, He ObLI
3aUHTEPECOBAH HU B COXPAaHHOCTH, HU B COBEPILIECHCTBOBAHUM 3THUX
opyauil. B cuiy 3TOro B aHTUYHBIN MEpUOJ 3HAYUTEIHLHOTO Pa3BUTUA
JOCTHUTAIIH JIWIIH HEKOTOPBIE JOCTATOYHO MPOCTHIC BUABI MAIIIUH.

B puMckyro 31oxy CenmbCKOXO3SHCTBEHHAs MPOAYKIHS IIPOM3BO-
IUJIach TIPEHMYIICCTBEHHO B KPYNMHBIX 3EMIICBIAJCHUSIX CHIAMHU
Oosbiioro kojauuecTBa padoB. ['maBHOI sxuTHHIEH Cpeau3eMHOMOpPHS
Ha TPOTSDKEHUU ThIcsdeneTui Obu1 Erunmer, rme B gonmuue Hua
cobupaiay orpoMHbie ypoxkau. IIpu 3ToM miis 00pabOTKH 3eMITH TaKKe
HCTIONB30BAITN CaMbIe TPUMHUTHBHBIE OPYIHSL.

OnHolt w3 HamboJiee pa3BUTBHIX OTpacieid MPOWU3BOJACTBA OBLIO
CTPOUTETIBHOE JIEJI0, CTUMYJIMPOBABILIEE, B CBOIO OUepelb, PA3BUTHE Me-
XaHWKU. B aHTHUYHBIX TOpomax OBUI JOCTUTHYT BBICOKMH YpPOBEHB
OnmaroycTpoiicTBa U KOMQOpTa, Halla)keHa CHCTEMa BOJOCHAOXKEHHS U
KaHAIM3aId, OCOOCHHO COBEpIIEHHAas B PHUMCKHX Toponax. bmaro-
YCTPOHCTBO TOPOAOB, CTPOUTEIHCTBO XPaMOB, IUPKOB, TEATPOB, OAHb
TpeOOBAJIO TIPUMEHEHHS pPa3HOOOPa3HBIX YCTPOWCTB W MPUCIIOCO-
6nenuit. K Takum opyausM TpyJa OTHOCATCS MPOCTEHIINE MEXaHU3MBI,
TakMe KakK HaKJIOHHAs IIJIOCKOCTh, phIYar, BOPOT, OJOKM M KaTKH,
UCTIONB3YIOUIMECS B CTPOMTENbCTBE. TaKkUMHM  NPUMHUTHBHBIMHU
CpeACTBAaMH CO3JIaHBl TPAaHIHO3HBIE COOpPYXEHHS IpeBHOCTH. Cpenu
HUX COOpPY)KCHHS, BOLICNIIAE B CIMCOK CeMH 4ydec CBeTa,
cocraBneHupli B III — IV Bekax mo H.3. B »TOT cmmcok BXOOAT:
npesHeerunerckue nupamuabl (III Teicsyenetne mo H.3.), «BHCSIHE
caap» Cemupamuzapl B Bauone (VII Bek 10 H.3.), MaB3oiel B
lamukapuace (cep. IV Beka 1o H. 3.), Xpam Aptemuns! B Ddece (Manas
Asus, ok. 550T. mo H.3.), Komocc Ponmocckuii (crarys I'enmoca Ha
0. Pogoc, 292 — 280 rr. 1o H. 3.), ctarys 3eBca B Omummun (I'penus, ox.
430 r. mo H. 3.), Mask Ha ocTpoBe Dopoc B Anekcanapuu (Erumer, 111 B.
70 H. 3.). VI3 HUX 10 Hammx JHEH COXPAaHMIMCH TOJIBKO CaMble IPEBHUE
COOPY’KEHUS — MUPAaMHUJIBI B TOJIHHE [ U3HI.
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Oco00 MUpOKHiA pazMax CTPOUTEIBCTBO MproOpeno B Pumckoit
uMIiepur. PuMckne CTpouTen HCIONB30BANM LEMEHT W OeTOH, OHHU
HAY4UJIUCh CTPOUTH OETOHHBIE COOPYXKEHHUS, MPUMEHsIs onanyoky. Bo 11
Beke B Pume Gbut moctpoer Ilanteon («Xpam Bcex GOroB») C JIUTHIM
OCTOHHBIM KyImoJIoM jauameTpom 43 wMerpa. BmocienctBum 3T0
COOpYyXEeHHE CTajo oOpa3moM ais apXuTekTopoB HoBoro BpemeHwm.
PumisiHe MCIONB30BajM LEMEHT M OSTOH Takke NMpPH CTPOUTENHCTBE
Jopor u MoctoB. Moct uepe3 [lyHail, IOCTPOEHHBII apXUTEKTOPOM
ATIOITONOpOM MM B JUTHHY 0oJiee KWIOMETpa U CTall OJJHAM M3 dyJiec
TOro BpeMeHHU. HekoToprie M3 PUMCKHX COOPY)KEHHH COXPaHWINCH 10
Hamrero BpemeHH. Cpeou HUX HE TOJNBKO IMaMSATHUKUA M Xpambl, HO U
MOCTBHI, IOPOTH U (OPTHPHUKAIIMOHHBIE COOPYKCHUS.

BoeHHasi TeXHMKA B aHTHYHBIN IepHO MMOIydMiIa Oojblnee pas-
BUTHE, YeM MupHas. Haubonpmuii uHTEpec U3 BOCHHOW TEXHUKU aH-
TUYHOCTH MPEACTABJIAIOT METAaTeNIbHbIE MAIIUHBI. VIMEHHO Ipu UX €O3-
JAHUU BIIEPBbIE B KAayeCTBE 3aKA3YMKOB IIPOBEICHMS HAy4YHBIX HCCIIE-
JOBaHUH BBICTYNAIOT BOeHHbIE. CaMbIM IIEPBBIM METATEIBHBIM YCTPOU-
CTBOM Oblia Ipaiia, NpeACcTaBIAroNIas cO00H KOXaHYI0 WM BEpPEBOY-
HyI0 METII0, B KOTOPYIO BKJIAQIbIBaIM KaMEHb, a IIO3/HEE CTalll
UCTIONB30BaTh CHENUAIBHO U3TOTOBIEHHBIE TNIMHSIHBIC UM CBUHIIOBBIC
nynu. IIpumepHo B XV Beke 10 H. 3. B BOCHHOM JEJI€ CTaJId MaccOBO
MPUMEHATh JIyK, HW300pETEHHBIH eIle B JOWUCTOPHYECKHE BpEMEHa.
Bhauane oH nemancs W3 LENBHOTO KycKa JAepeBa, a IO3AHee ObLI
N300peTeH JyK KOMIIO3UTHBIH. JIOCTOBEpHO W3BECTHO, YTO KOMIIO-
3UTHBIH YK IPUMEHSUTH cKU(BI B VI B. 10 H. 3., U3TOTABIMUBANICS OH, 110
MEHBIIEH Mepe, U3 TPeX YacTeil, HO KOHCTPYKIUSA MOTJIAa YCHIIUBATHCS U
JOTIOJHUTENIBHBIMA  3JIEMEHTAMM — KOCTSHBIMH WM  OpOH30BBIMHU
IUIACTUHAMM, METAJUIMYECKUMU WM POrOBBIMU HAKOHEYHUKAMH B
MecCTax KpEeIIeHUs! TETUBBL U T. 1.

C 1V Bexka 710 H. 3. TpeKH IPUMEHSIIN racTpadeT — «OpPIOIIHOI JTyK»
(puc. 3.8), KOTOPHIH MO CyTH SBISIETCS IPUMHUTUBHBEIM apbaneroM. OH
OBUT HACTOJIBKO TYTOH, UTO JAJIS 3apsDKaHMSI €r0 OZHUM KOHIIOM YIIHPAJIH
B 3€MJIIO, & HA JPYroil KOHEL, YIepeB ero MpeIBapUTeIbHO B JKUBOT,
HaBaJIUBAJIUCh BCEM BECOM Tena (OTCIOJAa M IPOUCXOJUT Ha3BaHUE
ractpadert). ['actpader cTpensut cpaBHUTENEHO KopoTKuMH (40 — 60 cm)
CTpeNlaMHt C TPAaHCHBIMHU METAJUTMYECKIMY HAKOHCYHUKAMH.
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Puc. 3.8. I'actpader u mporiecc ero 3apsuKaHus

BrocnenctBumM TpUHIUIBL JEHCTBUA ATHX JBYX BHIOB PYYHOIO
METaTeILHOIO OpYXKUSl (HMCIOJNb30BaHME IOTCHLHUAIBHOM SHEpruu
COTHYTOI'O WJIHM CKPYYEHHOIO YIPYIOro 3JeMEHTa WIM YAJIUHEHHE
mie4a OpOCKOBOTO phldara JUlsl YBEJIMYEHHs] CKOPOCTH CHapsaa) ObUTH
MIPUMEHEHB! Ul U3TOTOBJIECHUS METaTeNbHBIX MamuH. CUHUTAETCs, YTo
TepBble METaTeNbHBIE MAIIMHBL OBUTH HM300pEeTeHBl acCHpUHIIaMU
npubnusutensHo B VII B. 10 H. 3. U MO3/1HEE 3aMMCTBOBAHBI MIEPCaMH,
(UHUKMIAIIAMU U TPEKaMHU.

[lepBBIMU TpeYeCKUMH METATEIbHBIMH MAITMHAMH OBLTH OKCHOE-
JIeChl — CTaHKOBBIE JIyKH (puc. 3.9), mo3BoOJsABIIME MeTaTh OOJbBLINE
CTpensl N0 HACTHIBHOHN Tpaekropun. OOmee Ha3BaHWE AJs MAIWH,
METAIOIIMX CHAPsbl 10 HACTUIBHOM TPAaeKTOPUH — KaTanmyibThl. Kpome
CTpeN KaTamylbThl MOIJIM METaTh TAaKKe HEOONBINNE KaMHU WM
MeTaJueckue sapa. Jias MeTaHus KaMHe#d 1Mo OayuiMcTH4eckod (Ha-
BECHOH) TPaeKTOPHH TpeJHAa3HAYATHCh OauTMCTHL. Takas cTpensda
[I03BOJIsJIa [IOpaXkaTh MPOTHUBHUKA uepe3 KPEHNOCTHYIO0 cTeHy. [loznHee
MPOU30IIEN IEePEXO, K UCIONb30BAaHUIO BMECTO YIPYroil Ayru SHepruu
CKPYYMBAaHHA TOJICTHIX KAHATOB, M3TOTABIMBABILUXCS W3 ITYYKOB KHII
JKUBOTHBIX, JTHOO M3 KOHCKUX HIIM YEJIOBEYECKUX BOJIOC. TOpCHOHHBIE
MAaIMHEI 0oJiee HaJeKHBI M IPrOHOMHUYHBI. O0s3aTeIEHBIM aTpUOYTOM
HOBBIX METATENbHBIX MAlIMH CTAaHOBHUTCSA paMma, K KOTOPOH KpemsTcs
TOPCUOHHBIE 3JIEMEHTHI, U KOTOpas B CBOIO OUYEPElb IPUKpEIUIEHA K
JIOXKY, CIIy’KallleMy HaIlpaBIISIOLIEH U1 METaTeNbHOTO CHapsa.
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HauGonee n3BeCTHBIMU MalllMHAMHU TOPCHUOHHOTO JEHCTBUS SIBIIS-
FOTCSI PUMCKHUE CKOPITHOHBI (Pa3HOBUIHOCTD KATaITyJIbT) U OHArphl (THIT
OamucTel). CKOPIHMOHBI (BHELIHWA BHJ MAalIMHBI ITIOX0X Ha COOT-
BETCTBYIOIlEe WIEHHCTOHOroe, cM. pwuc.3.10) Opum gocraToyHo
KOMITAKTHBIMH ¥ TEXHHYECKH COBEPIICHHBIMU [BYXIICUCBHIMH KaTa-
MyJAbTaMH M IIUPOKO HCIIONB30BAIICH B PUMCKOH apMHHU CO BpeMeH |
ITynuueckoii Boiiubl (cepeauna III B. 10 H. 3.).

Puc. 3.9. CrankoBslii nyk (okcubenec) Puc. 3.10. Ckopnuox

OpnHoruteyeBass MeTaTeNbHAs MAIIMHA, WCHOJB3YIOIIAs MPUHINI
mpaliy, noxy4usia HazBanue oHarp (puc. 3.11) 3a To, 4TO HPH BBICTpEIE
OHAa M3JaeT 3BYK, HAIIOMHHAIOIIMA KPHK ociia (IO JIaTBIHW OHarp).
Onarp mosBuiIcs B puMckoil apmuu Takke B III B. mOH.3. U
MPUMEHSJICS BIUIOTH 10 MajieHus Pumckoil nmnepun.

L

~J4.
b

Puc. 3.11. Onarp
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3.7. Pa3zBuTHE aHTHYHOI'0 KOpal./iecTpoeHus

B antuunbie BpeMeHa AanbHEHIee pa3BUTHE MOIYYHIIO CYIO-
CTpoeHHe, OOJNBIION BKJIAJ B KOTOpOE BHECIH Ipeku. Mx OoeBble
KOpaOiu — OUpeMbl ¥ TPUPEMBI (TpUEpHI), UMEBIIHE, COOTBETCTBEHHO
IBa M TPU psla Becel, CTPOMINCh O€3 IIMAHTOYTOB IO HapYKHBIM
mabjaoHaM, YTO TO3BOJSIIO OBICTPO IOCTPOUTH OONBIION  (IIOT.
['maBHBIM OpyxHeM OupeM M TpHpeM ObLI TapaH, KOTOPBIH OOBIYHO
BBITIOJTHSUICS B BUIe Tpe3yOlia Wit KabaHbel ToloBbl. B xoxe cpakeHus
9TH KOpaOlM CTPEMWINCh Pa3BUTh MAKCHUMAIbHBIH XOJ, JIMIIUTh
KopaOJib IPOTHBHHKA X0J1a, CIIOMaB €My Beca, a IocJie yIapuTh B 60pT
TapaHOM, WM B35Th Bpara Ha abopaax.

Tpupemsl OblIH 60J1ee OBICTPOXOAHBIMU, X CKOPOCTD X0J1a Ha BEC-
JIaX COCTaBIsLIa 7 — 8 y3/I0B , HO BCE TPH PSia BEcel PaboTalU TOIBKO
BO BpeMmst 0os. Jlake mpH HeOONBIIOM BOJHEHUH HWXKHUI psin Becen
BTSATUBATH BHYTPh KOpPaOIs, a BecelbHBIC HMOPTHI 3aTSATHBANIN KOXKa-
HBIMH IUTacTBIpAMH. [lapycHoe BOOpykeHHEe cOCTOSUIO M3 OOIBIIOTOo
IPSIMOYTOJIBHOIO I1apyca M Majoro Ha HAakKJIOHHOM MayTe B HOCOBOM
gacTH Kopabis. Ero Hamwdme naBano BOZMOXKHOCTH CYIHY XOAWTH IPH
OOKOBBIX BeTpax. MauTel BO BpeMs 00st youpamuck. Tpueps! ObUIH
HanOosnee >pdekTuBHEIMU O60eBBIMH KOpalasiMu Cpean3eMHOMOPBS U
CTaJli OCHOBOW puMcKoro ¢uiota. B ropl IlepBoii myHHYECKO BOWHBI
pumckuii ¢otoBogen koHcyn Kait Jlywimo ocHacTuin kopabiau «Bo-
POHAaMI» — TOBOPOTHBIMH MEPEKHAHBIME MOCTHKAMH IJIsT a00pAaKHOTO
60s. MOCTHK IIMPHUHONW OKOJIO JBYX METPOB IMIAPHHPHO KPEIWics Ha
najrybe, a Ha KOHIIE MMET OCTPHIH «KIIOB», KOTOPHI BTHIKAJICS B
nayOy BpakeCcKoro KopaOuisi W He JlaBajJ eMy OCBOOOAWTHCS. Pumirane
4acTO BOOPYXKaJIM CBOM KOpaOJM pasIUYHBIMH  METATEIbHBIMH

MalllhnHaMH.

*

y3eII — eIMHALIA CKOPOCTH, paBHas 0fHON Mopckoi mmJie (1852 M) B gac
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Puc. 3.12. I'peueckas Oupema. KopaOmp mMeeT Ha HOCY peIICTYATHIN
¢anpmobopT, a Becna rpedII0B BEPXHETO Psiia OMUPAIHCH Ha BEIHECCHHEIE 32
0opT croiiku. Becna rpeOLOB HWKHEro psja BCTaBISUINCH B OTBEPCTHS B
00pTy, 3alIUIIECHHBIC OT IPOHHUKHOBEHUS BOJBI KOXKAHBIMHA MaH)KETAMHU.

Puc. 3.13. Pumckas Tpuepa. Bomousmemenue tpuepsl pocturano 230 T,
muHa — 45 M. Becna Oputn pa3inuyHOM [IMHBL. B HOCOBOWM wacTi Kopalis
pacmosiokeH 00eBOil MOCTHK — BOPOH, a Ha KOpMe OaIlHs ISl CTPEIKOB

Bospactanue posu B 0O pa3IMYHBIX METATEIbHBIX MAIIHH
cHWKaeT 3((EKTUBHOCTh, TapaHHOW TAKTHKH. OTO CBOAWT Ha HET
MIPENMYIIECTBA TPUEP, U OHU MOCTETIEHHO YCTYIA0T MECTO I1b0 Gomnee
TSDKETIBIM KopalJisiM, HarpuMep, IeHTepaM, Ha mary0e KOTOPBIX MOXKHO
pasMecTUTh OOJbIIe TEXHUKH, 00 Oonee MmenkuMm (Oupemam u
muOypHaM), B KOTOpBIE TpymHee momacte. K Havamy HOBOW 3pBI
PUMIISHE MOJYYWJIM TIOJHOE TOCHOJCTBO B CPEIU3EMHOMOPCKOM
Oacceiine. OCHOBHBIMH 3ajadamu  (HJIOTa CTaHOBATCS TOJJIEPIKKA
JICHCTBUN CYXOITyTHBIX BOMCK C MOps, pa3BelKa, BBICAJKA IECCAHTOB,
00pp0a ¢ MUpaTaMu 1 0XpaHa TOPTOBEIX CYIIOB.
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B ormuume oT OOEBBIX, TOPrOBBIE Cyla OBUTH THXOXOIHBIMH.
OTHolIeHHe JUIMHBI K IMUpHHE Kopiyca Obuto oT 3 mo S. Ilupokas,
BBICOKO MOJHSTas KOpMa IMpHIaBajia CyIHY JOMOIHHUTEIBHYIO Mapyc-
HOCTh. KOHCTPYKTHBHBIE OCOOCHHOCTH KOPITyCa, 1 MaTepPHAbl, U3 KOTO-
PBIX H3TOTAaBIMBAJIOCH CYyOHO, a TAaKKe THUN IBIDKUTEIS OMPEHeIsuIn
O0COOCHHOCTH pEeruoHa B KOTOPOM OHO CTPOWJIOCH. Pa3Mepsl cynHa
OTIPEICISUTUCH TATLHOCTBHIO MapIIPYTOB, UX YAAICHHOCTBIO OT OEperos,
o0beMaMH TIEPEeBO30K M XapakTepoM TIpy3a. TemM He MeHEe, MOKHO
BBIJICIUTh HEKOTOPBIC OOIIME YEePTHl TOPrOBBIX KOPAONEeH pa3inuvHbIX
HApOIOB. AHTUYHEIE TPY30BBIE KOpaOiIM B OCHOBHOM HMENH MOIeped-
HYI0 cHCTeMy Habopa, KoTopas cocTosiia u3 pebep (IIMaHTOYTORB),
BEPTHKAIBHBIX CTOEK (MLIEPCOB) U OAIOK MOIJEPKUBAIOIIUX MMalyo-
HbIA HacTHI (0MMcoB). I1ImaHroyTel OOBIYHO BCETO, OBUIH HE HETbHBIC, a
pa3pesHbIe, COCTOSINNE U3 ABYX WM TPEX YacTeH, CMEIICHHBIX BIOIb
OOIIMBKK M TIEPEKPBIBAIOIINX JAPYr Apyra. [lpomonbHas MpOYHOCTH
obecnieunBayiach KuieM W Tnaryboi cymHa. [locTemeHHO KOJIHMYECTBO
0aJlok, O0O0ECIeYNBAIOIINX TPOIOJIBHYIO JKECTKOCTh, YBEIUYHUBAJIOCH,
YTO MO3BOJIMJIO CYIIECTBEHHO YBEIHUYUTh JUIMHY cynHa. Hamuuue nByx
pyJiell mpumaBalo CyqHY YCTOHYMBOCTH Ha Kypce M IIOBBINIANO €TO
MaHEBPEHHOCTh. DKUTMAKH TOPTOBBIX CYA0B OBLIH HEMHOTOYHCIICHHEI, U
B KaQUCCTBC JBMXHUTCJIA OHU HMCIOJIB30BAIIM MNPSMBIC IMapyca, KOTOPLIC
KPETIWINCh K LETbHOMY WM COCTaBHOMY pero. [Ipm OmarompusTHBIX
00CTOSTENBCTBAX CYIHO Pa3BUBAJIO MOA HUMH CKOPOCTH 110 5 — 6 y3IIO0B.
OO0bBIYHO KOpabIlb UMEN OJIHY WK JIBE MauThl. Becna yctaHaBIMBajKCh,
KaKk TMpaBWIO, B OAWH SPYyC M HCIONB30BAIUCH TONBKO KAk
BCIIOMOTATENEHOE CPEACTBO IBIKEHHS — JJIS BXOJa M BEIXOJA M3 TIOpTa
Wi 1pUu MaHCBPUPOBAHUHN B Y3KOCTAX WM MNPHU OTCYTCTBUM BETpA.
ToproBele cynma OBUIM JOCTATOYHO MPOYHBIMH M 00JaJalId XOPOIINMU
MOPEXOJHBIMH Ka4eCTBAMH U TP HEOOXOIMMOCTH MOTIH BBIICPIKATDH
CWIBbHBIA mTOpM. HMHOrga 23TOro OBUIO HEJIOCTATOYHO, UTOOBI
OTOpBATBCSA OT MPECICAOBAHUS, W KYIIBI CTAHOBIUINCH >KEPTBAMHU
MUPATOB, TaK KaK MpPU OTCYTCTBHH BETPA, YCTYIaIH B CKOPOCTH
He6OJ'Ib]_HI/IM HEMOPEXOAHBIM, HO BECbMa CKOPOCTHBIM JIOJJKaM MOPCKHUX
pa3boitHuKkoB. [1o3TOMY Tpy30BBIC Cyla MOMONTY CTOSUIM B I'aBaHSIX B
OXUJaHUU TOIYTHOT'O BETpa, MPEANOUYNTas COBEpLIATH NMEPEXOAbI MO
napycamu BIaJIM OT OMACHBIX OEperoB, He O0SICh «CBEXKE) MOTO/bI.
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Puc. 3.14. Pumckoe ToproBoe cynHo cepeaunsl I Beka H. 5. Takue cyna
BMECTUMOCTBIO He MeHee 250 T UCIOIb30BalICh ISl IEPEBO3KHU 3epHA.

[Manenue 3ananHoii Pumckol ummepun B V Beke NPHUBENO U K
yHajakKy Bced aHTHUYHOW Hayku. XoTs Bocrounas Pumckas mmmnepus —
Buzantust mpocymectBoBana eme 1000 e, Tam pa3BUTHIO HAyKH
HETIONPABUMBI YPOH HaAHEC/a XPUCTHAHCKAsl PENUTHsl. XPUCTHAHCTBO
MPETeHJO0BAIO HAa pOJb MOHOMNOJBHOH WAEOJOTHUM U OOpOJIOCH C
JIPYTAMH PEIUTHSAMHA W C JPYTUMH OOTaMu, Tpecienys BCSIKOE
nHakomsbiciue. Tak, Hampumep, bubnus mosaumcTBoBana B BaBmione
JPEBHIOKD KAPTHHY MHpPA, COTJIACHO KOTOPOHM 3eMilsi JISKUT MOCPEIH
OxkeaHa W HakKpbITa KaK IIaTPOM, CEMbIO KyrojiamMu Heba. B meHTpe
mupa Haxonutcs Uepycannm, a Ha Boctoke, 3a MHaueid, pacnonoxeH
paif u Tam OepyT Hauaslo YeThIpe CBsIeHHbIe peku: Turp, EBdpar, Uun
u ['aHr. DTO HHKaK HE COBMEIAJIOCh C AaHTUYHOW HayKoW. B KoHIe
KOHIIOB, OTIIBI TIEPKBH, COTJIACHIUCH TIPHHITH cucteMy KriaBaus
[TTonemest u mpu3HaIK, YTO HAIllA TUIAaHETa UMeeT GOopMy Iapa, a pai
MEPEHeCIH 3a CEeIbMYI0 TMTOJEMEEBCKYI0 cdepy, B <OKHIHIIE
OnakeHHbIX». OmHaKo ¢ cucreMoi KomepHuka U OTKpbITUAMU ["anues
KaToJIndecKasi IEPKOBb COTJIACKIIACH TOJIBKO B KOHIIE XX BeKa.
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I'/TABA 4
PasButue Hayku ¥ TexHukH B CpeHue Beka

4.1. I'nbens 3anagHoii PuMcKol MMIepHH U pa3sBUTHE HAYKHU B
Buzantun

Ilanenne 3amagnoif Pumckoif ummepunm NpUBENO K YHAAKY
SKOHOMUKH, TOPTOBJIM, PEMEcel, HAyKH M HMCKyCcCTBAa. 3HAHMS, HAKO-
IJICHHBIC aHTUYHOW HAyKOW 3a ThICAYY JieT, Obutd B 3amanHoi EBpore
3a0BITHI. EAMHCTBEHHBIMM LEHTPAMU TPAMOTHOCTH TaM OCTaBAIUCh
MOHACTBIPH U IEpKBU. B pesynbrare B CpenHue Beka, Ha MPOTSHKEHUU
1000 yrer B EBporie HabmroaeTcst ynajaok HayKH U KyJIbTYphl. Pa3BuTHIO
HayKd TaKKe NPEeMsATCTBOBAJIO TO, YTO KaToJd4yeckas LEPKOBb
y3aKOHIJIA T'€OIEHTPUYECKYI0 CHCTEMY CTPOEHHsI MHpa, ¥ MEXaHHUKY
ApHCTOTENS,, OCHOBAHHYIO Ha HEBEPHBIX MIPEANOCHIIKAX.

Hacnegnuueld rpexko-puMcKOro Mupa M 3JUIMHUCTUYECKOTO
Boctoka crana Bocrounas Pumckas nmmnepust (Buzantus). OHa emie Ha
NPOTSHKEHUU THICAYM JIET CIY)KUJa CBOErO poJa MOCTOM MEXAY
BocrokoMm u 3amamoM u B 00J1acTH HayKH W KYIBTYPHI ObLTa BIEpEIU
cTpaH cpenHeBexoBoi EBponbl. BuzanTus Oblia MHOTOHAIIMOHATBHBIM
rocyJIapcTBOM, B KOTOpoM mpeoOnagan rpedeckuii sizbik. C VI Beka B
CTpaHE TOCIOJICTBOBajia MPaBOCJIaBHAs XPHUCTHAHCKas PENUTHUs.
Vmnepust coxpaHmia CHIBHYIO HMIIEPATOPCKYIO BJIAcTh M ICHTPAIH-
30BaHHOE ynpasieHue. B onuune ot 3anagHoii EBporsl, rie B paHHee
CPEIHEBEKOBbE TOpOja MPUXOAWIM B YNaJoK, B Busantum oHu mno-
IOpeXHEMY MpOLBETaNM U ObLIM LEHTPaMH HE TOJIbKO HUCKYCCTB U
pemecen, HO U HayKH B oOpa3oBanusi. Hanbonee 3HaUMMBIMH LIEHTpaMu
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HAYKU U KYJIBTYpHI cTamu Anekcanapus, Adunbl, AHTHOXUA, belipyrT,
Jamack, Hukest, ®eccanonuka u TpamesyH.

Bo II Beke H. 3. Ha4aJIOCh BO3POKIECHUE IPEUECKON HAyKH, OJHAKO
Hay4yHbIe TPYAbl Ha TPEUECKOM SI3bIKE MUCAIH, B OCHOBHOM HE TPEKH, a
cupuiiniel. B obnactn matematuku Beigenstorcss Hukomax INepa3ckuid
u ®eogocuii Tpunonuiickuii. B 3T0 BpeMs HauMHAeT pa3BUBATHCS
cupHiicKas cBOAYAaTasl apXUTEKTypa. DTOT CTUIIb LIUPOKO pacmpocTpa-
HWICS B PUMCKOW WMIIEpHH, B HEM BBICTPOSH 3HAMEHHUTHIH cOOOp
Cestoii Codun B KoHcTantuHomosie u ObUT TiepecTpoeH [lanTeoH B
Pume. VIMEHHO OT CHUPHMICKMX YYEHBIX aHTHYHas HayKa CTaHOBHUTCA
M3BeCcTHOM apabam. PacuBer ux mesrenpHOCTH npuiieics Ha VII — VIII
Beka, korma cronuma Cupuu Jlamack ObLT cTOJMIIEH BCero ApabCcKoro
xamudara. [Ipumepno B 750 r. cronuua xanudara nepenvia B barnan, u
OoJjplliee BIUSHUE HA pa3BUTHE apaOCKOW HayKH CTald OKa3bIBaTb
HpaHCKHUE yICHEIE.

Puc. 4.1. Co6op Casroit Coduu B Korcranrunormoire.
TToctpoen B 523 — 527 rr.
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Bonbmoil ynmap pa3BUTHIO BM3aHTHICKOM Hayku ObLI HaHECEH
penurueid. XoTs B CTIpaHe M COXPaHSIMCh AHTUYHbIE Hay4dHbIE
TpaJULUY, HO MOCJE TOro, KaK XPUCTHAHCTBO CTAl0 T'OCYIapCTBECHHOU
penuruel, Hayka TaMm oOkaszajnach roHuMol. Tak B 391 r. danatuku
XpUCTHAaHE, KOTOPBIX Marpuapx Ajek-
CaH/pUM MPU3BAJl YHUUYTOXKUTh S3bIUec-
KHe KHUTHU, COXITIN AJICKCaHAPUICKYIO
OMOIMOTEKY, MHOTO pyKONHCeH ObLIO
0e3Bo3BpatHO yrepsiHo. Ilox naBneHnemM
PEAKIIMOHHOTO XPUCTUAHCKOIO JIyXO-
BEHCTBA 3aKpbIBAIMCh HE  TOJBKO
S3BIYECKHE XpaMbl, HO M HaxXOZsIIUeCs
IpU HUX MIKONbL. MyceloH Takxke ObLI
pasopeH. B Hauane V Beka mocnenHue
W3 aJeKCaHAPHUCKUX YYEHBIX OBLIH
yOUTHI WM U3rHaHbl. MX pykoBoAuTENH
Tnnatust (Mexay 350 u 370 — 415) —
nepBasi B MHUpE JKEHIIMHA MaTeMAaTUK
pacTep3aHa PEIMIHMO3HBIMH (haHATHKA-

MM [0 HaylIeHUIO XPUCTUAHCKUX
Puc. 4.2. 'unatus IOIIOB.

OcraBimmecss B KHBHIX Y4YeHBle coOpamuck B AduHax, TrIe
pabortamu 1o 529 roma, koraa opUIIMATGHEIM YKa30M UX AEATEITHFHOCTD
ObUta 3amperneHa. BeUTM 3aKpBITHI BCE <GI3BIUYECKUE» IMKOJIBI, B TOM
yncie Akagemus [lnatona u Jlukeit ApucTOTENs, NPOCYIIECTBOBABILIUE
TeICA4y JeT. IlocieqHuM y4eHBIM pa3pelMin 3MUrpupoBats B Mpaw,
r7e OHM ycTpowiuck pabortate B JDxyHmu-lllamyp — HOBBIM yHUBEp-
cuTeT Haps XocpoBa. OJTO, B CBOIO Oue€pelb, COAEHUCTBOBAJIO pac-
MPOCTPAHEHUIO AHTUYHBIX 3HAHUI Ha bavxHeMm BocToke.

HecmoTpss Ha 3acunbe XpPUCTHAHCKOM pENUTdM, OTpULABLIEH
A3BIYECKYIO APEBHETPEUECKYIO PEIIMIHIO, KYJIbTYpy U HayKy, Busantus
BCE )K€ OCTaBajlaCh XPaHUTEIbHUIEH aHTUYHOTO Hacneaus. biaromaps
3TOMY K IMBWJIM3AIMHN NPHOONIMINCE MHOTHE HApOJBI, B TOM YHCIIE H
CIIaBsSHCKHE. B mocienHee CTOJIETHE CBOErO CyIIECTBOBaHWA BusaHTHA
Chipajla BaXXHYI0 pOJIb B PacIpOCTPAHEHHU JIPEBHETrPEUYECKOi
autepaTypsl B Mramuu B 2moxy paHHero Peneccanca. OCHOBHBIM
LEHTPOM H3y4YCHHUS aCTPOHOMMHU M MAaTEMAaTHKH K TOMY BPEMEHHU cTaja
akanemus TpamnesyHza.
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B IX Beke B Busantum HauMHaeT BO3pPOXKAATHCSA BHICIIEE
obOpaszoBanue. B 855 rogy mnpaBurenr BuzanTum Bapma ocHoBan
B KoHcTaHTHHOMNOJNE CBETCKY0O MarHaBpCKyl0 BBICIIYIO —LIKOIY,
PEKTOpPOM KOTOpOM cTan Belaawomuiica ydeHsii JleB MaremaTmk
(ok. 790 — ok. 870). OH TakXe CTall OAHMM M3 OCHOBOIIOJIOKHHKOB
anreoppl. IMEHHO BU3aHTHMCKHUI YYEHBIH CTaJl IPUMEHSITh OyKBEHHBIC
cuMBOJIBI BMecTo 1udp. JleB MaTemaTuk MpoOCiaBUiICS TakkKe Kak
n300peTareib, OH CO37all MHOTO XHTPOYMHBIX MEXaHH3MOB, KOTOPBIC
MOpaXkaJli MHOCTPAHIIEB. DTO OBUIH IOJBHKHBIC CTATYH, MEXaHUICCKHE
MeBYhe MNTUIBl U T. M. A caMbIM HHTEPECHBIM €ro H300peTeHHeM
SIBIISIETCS C86emMOBOIl menezpag.

MarnaBpckyro MIKOJly 4YacTO Ha3bIBalOT crapeimum B EBpome
YHUBEPCHUTETOM, XOTS B JpeBHeM PrMe ObUIM aHAJIOTHYHBIC yd4eOHBIC
3aBeneHUs. KOHCTaHTMHOMONBCKUI YHUBEPCUTET OKa3as OOJIbIIOE BITHU-
sIHHE Ha pa3BUTHE BhICIIEro oOpa3oBaHus B 3amagHoi EBpomne. B Hem
BeJlach IOATOTOBKA YWHOBHUKOB, JWIUIOMAaTOB W BOCHAYAJLHUKOB.
MHoTHE BBITYCKHUKHN CTAJH BUIHBIMH JCSTEISIMHA BU3AHTUUCKON KYITb-
Typel. OOyuenne B KOHCTAaHTHHONOJIBCKOM YHHBEPCHUTETE BEIOCH Ha
IPEYECKOM W JIATHHCKOM SI3bIKaX. XOTS BIOCIEICTBHH OOpa3OBaHHE
OBUIO MepeBeleHO Ha LIEPKOBHYIO OCHOBY, HO HapsAay ¢ OOrocjioBHeM
CTYACHTBHI U3y4aJIl TPYAbl APCBHUX YYCHBIX, B YaCTHOCTU ITnmaTtona u
Apuctotens. [lng sToro mpenojaBaTeNd INKOJIBI COOMpany XpaHHB-
IIMecss B MOHACTHIPSX CTapHHHBIE KHUTU. B pe3ynbTaTe BH3aHTHHUIIBI
3aHOBO MMO3HAKOMUJIUCH C TPYAAMHU aHTHYHBIX YICHBIX, B TOM YHCIIE U C
reoMmetpueii EBkiuma u y3Haim o mapooOpasHoctn 3emiu. Hapsny c
IpaMMaTHKOH, PUTOpPUKON M ¢miocopueit B MarsaBpckoil Imkose
TaKk)Ke MPenoaBaIuCh U €CTECTBEHHbIE HayKH — apu(dMeTHka, reoMer-
pusi, My3bika u actpoHomus. lllkonma mpocyiecTBoBajga 0 B3STHS
typkamu Koncrantunomnons B 1453 romy. Ha ee mecte mo mpukasy
Mexwmera 3aBoeBartenst ObuT ocHOBaH CTaMOyIbCKHUH YHHBEPCHTET.

MOXXHO OTMETUTH JOCTHXKEHHUS BU3AHTUHCKOM MEAMLMHBI, Bpadyu
MIPOABUHYIIUCH B PACIO3HABAHUU OOJNE3HEH — MUAarHOCTUKU. B obmactu
XUMHUHU 6I)I.HI/I JOCTUTHYTBI BaXHBIC TMPAKTHYCCKHUEC PE3YIbTAThbI —
HaJa)K€HO TPOM3BOJCTBO CTEKJIA, KEpaMHKH, 3Majiell u Kpacok. bwui
TaKXKe M300PETeH «TPEYEeCKUil OrOHB» — IMOM00MEe COBPEMEHHOTO
HamajiMa, C TIOMOIIbI0 KOTOPOTO CXKHTAlll Bpakeckue Kopabiu.
Buzanrtuiickue Kynibsl M HaJOMHUKA COBEPLIMJIA MHOTO BaXKHBIX
reorpaduecKkux HaOIIOACHUIH.
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W3 rymaHuTapHbIX Hayk B Bu3anTuM HauGonee OBLIM Pa3BUTHI
mpaBoBefeHHEe U HCTOpus. CaMmbIM BBIJAIOIUMCS BHU3aHTHHCKUM
ucropuxkoM Obu1 IIpokonmii Keccapuiickmii (Mmexay 490 u 507 —
mociie 565), KOTOophIi KW B IapcTBoBanne KOcTHHWAHA W HAXOIWIICS
[OJ €ro MHOKPOBUTENbCTBOM. CaMbIM BaXKHBIM €r0 IPOU3BEIECHHEM
SIBIIIETCS. BOCBMUTOMHOE cOuMHeHHe «lcTopus BOIH», MOCBSALIEHHOE
KaMIIaHUSIM TIOJIKOBOALA Benusapus, B KOTOPBIX aBTOP caM NpHHUMAI
yuactue. Pa3BuTBle TOBapHO-JIEHEXKHBIE OTHOLICHUS  MOPOIMIN
CJIOKHYIO CHCTEMY TPa’KIAHCKOTO IpaBa U CIIOCOOCTBOBAIU NMOIBEMY
OpPHCIPYIEHIUH.

B XI Beke mpocnaBuics BCECTOPOHHE OJAPEHHBIA YUEHEIN-
sanukiaonenuct Muxami Ilcesr (1018 — oxomo 1078 wmam mozixe).
VYuenslit MOHaxX ¢guiocop U MaTteMmaTHk llcen ObII NPUONMKEHHBIM Y
MHOT'MX UMIepaTopoB. OH OHUM U3 HEPBBIX B IPOTHBOBEC YBICUEHHIO
ApucroteneM BbIIBHHYN ydeHune IlmaToHa, d9TO CmocoOCTBOBaO
pacuBeTy IJIaTOHU3Ma B rofibl BospoxkaeHus.

Ilcenmn sBnsercs aBTOPOM [JBYX MCTOPHYECKHUX IIPOU3BENCHHMI:
«Kpatkue ucropuu napeu crapuiero Puma, a Takxke Miaallero c omy-
HICHUEM TeX Iaped, KOTOphIe HE COBEPIUIIM HUYETO JOCTONaMSITHOTIO,
HauuHaomascs ¢ Pomyna» u «Xponorpagpumy». Ilociaenaee counHeHne
OXBAaTbIBAET MPaBJICHUE YETBIPHAALATH UMIIEPATOPOB U numneparpur XI
BEKa M TpeJCTaBIsieT 0coObI MHTepec, Tak Kak [lcemt GonbImyio 9acTb
KWM3HU TIPOBEN IIPH HMMIEPATOPCKOM JABOpEe W OBUI HE TOJBKO Ode-
BUALCM, HO U HEMIOCPECACTBECHHBIM YYACTHUKOM MHOTHX OITMCBIBAE€MbIX
COOBITHH.

B 1453 rony Typku-ocMaHBI IITYpMOM oBiaaenu KoHCTaHTHHO-
noneM, BusanTtust norubna. Yto kacaeTcs MycyJlbMaHCKOTO MHUpa, TO K
XV BeKy OH MHOTepssl CBOK HHTEIUIEKTyalbHyr0 cuiy. Ho k 3Tomy
BPEMEHH Ha CPAaBHUTEIBHO BBICOKUI HHTEIIEKTyalbHbIH YpPOBEHb
noxHsnack 3ananHas EBpoma, mpomenmas IyTs OT KPYIIEHHUs
3anaanoi Pumckoit umnepun 1o Hayana Bo3poxienusi.

4.2. PazBuTne Hayku B Cpennne Beka Ha Boctoke

VIl — VIII Beka mepuon apabCkux 3aBoeBaHuil. OrpOMHBIE TEPpH-
Topun ObBIeH Pumckodl wummepmn B Asum, Adpuke, a TaKke
[Mupeneiickuii momyoctpoB B EBpome ObuH 3axBadeHBl apabamu,
00BEIMHNBIIUMHUCS N0/l 3HAMEHEM HOBOHW penurun — ucnama. Ha aToi
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TEPPUTOPUM OBLT OCHOBaH OTPOMHBIM Apabckuit xamugpar. Apabckue
3aBOCBATENIN JOBEPIIMIA PAa3TpOM aHTHYHOH HAyKH W KYIBTYpHL.
YHUUTOXKEHUIO MOJBEPIINCh MHOTHE XpaMbl U MaMSATHUKH. Bo Bpems
B3TUS B 642 T. AnekcaHipuu MycyiabMaHCKuM xanugpom Omapom
BeNMYaiIIas B MUpe ONOIMoTeka ObLIa TOJTHOCTHIO YHHUTOKEHA.

Ho oxonuatensHO MCTPEOWTH KYNBTYpHBIE M HAaydHBIE TPagUIIAN
IpeBHUX [HMBUIIM3AIMNA 3aBOEBATENsIM HE ymaiaoch. COXpaHWIUCH HE
TONBKO HEKOTOPHIE AapXWTCKTypHBIE, HpPPHUTalMOHHBIE W  (opTH-
(UKAIIMOHHBIC COOPY)KEHHS, HO U TPYAbl aHTHYHBIX U BHU3AHTHHCKUX
yueHblX. IlorpeOHocTH XxamudaTa B pa3BUTUM BOEHHOM TEXHHKH,
CTPOUTETILCTBE MEUeTell M IPYrux COOPY)KEHHi, pa3BUTHE pemeced,
3eMIIeZIeTIsT W TOPTOBIM BBIHYAWIN apa0OB BEpHYThCS K Hayke H
oOpazoBanuio. OHU oOparwimchk K counHeHusM Ekmunma, ITmarona,
Apucrorensi, Apxumena, ['eponma, ButpyBus, Ilromemes u wux
nocieaoBaTesneH.

B Cupuu, Hpane u Apyrux MecTax COXpaHsuIach SJUTHHUCTHYECKAs]
¢unocodckas w HayuyHas Tpagunus. Ha cupuiickuii s3Ik ObuIH
TepeBEeICHBl APHUCTOTENh U Ipyrue Tpedeckue (miocodpl. A HACTOS-
I IPOPEIB B OCBOSHHUHU TPEYECKON KYIbTYPHl HAYaJICs C BOLAPEHHEM
B barmane munactum AOGacuaos. IlpaBneHne XapyHa aab Pammaa
(763 nmm 766 — 809) o3HaMeHOBaJIO COOOM HAa4YaNo MEPBOro BCECTOPOH-
HETO 3JIMHUCTUYECKOrO peHeccaHca B apabckoM mupe. Apalbbl ycBau-
Bl HE TOJBKO OSUIMHUCTHYECKYIO KyiIbTypy. OHH yCTaHOBMIH
BakHbIE KOHTAaKkTHI ¢ Upanom, Uunueit u Kuraem. Yike B konre [X Beka
cTonuma Apabckoro xanudara barman cram neHTpoM 00pa30BaHHOCTH
apabckoro mMupa. 31ech ObUI OTKPBIT HaXOIMBIIUICS TMOA OCOOBIM
MOKPOBUTENBCTBOM  Xalu(a «IoM MyApocTH». bombmias rpymmna
YUCHBIX, IEPEBOTYMKOB U MEPEHMUCYMKOB 3aHMMAlach IEPEeBOAAMHU
HAYYHBIX TPAKTaTOB C TPEUECKOTO U CUPHUUCKOTO SI3BIKOB HA apaOCKHA.
Ha panneii cragum 0OnbIIas 9acTh MEPEBOIOB Aejaiach XpUCTHAHAMH.
Anp Pammn He TONBKO AKTUBHO TONACPKUBAN YUYCHBIX, KOTOpBIC
W3y4yaad TPEUECKUH SI3BIK M TEPEBOIMIIN Tpedeckue ¢uiaocodckue u
Hay4yHble TpPyAbl, HO TaKXe TMOcChbUla] JoAed Ha 3amag s
MpHOOPETeHNsI TPEUECKUX MaHyCKpHNTOB. IT0CKOMBKY IMOIaBIIsIOIIEe
OOJIBIIMHCTBO HAYYHBIX TPYIOB IHCAIOCH HAa apabCKOM sI3BIKE, HAYKY
Bocroka npHHATO Ha3bBaTh apaOCKOH, XOTS JaJeKo He Bce ee
npenctaBuTeny Obliv apabamu. BakHoil 3aciyroil yuenoix Boctoka
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CTaJl0 COXpaHEHHE HAY4YHOTO Haclielus aHTHYHOTO MHpa, HO apabckue
yUeHbIe TaK)Ke BHECIIM BBIJAIOIIUIACS BKJIa] BO MHOTHE 00JacTH 3HAHHUSL.

Bosnbmas pabora 1Mo mepeBOAy HWHOSBBIYHBIX TPYAOB M HX
pacIpOCTPaHEHHIO MPUBENA K CO3MAHUI0 OUOIMOTEK, KOTOPBIE OOBIYHO
HaxOAWINCh IpU MedeTsx U menpece. IlepeBoabl yacTo cOnpoBOXK-
JAIMCh KOMMEHTapUsMHU W JIOMOJHSUIUCh HOBBIMU pe3yJbTaTaMH,
MOJIy4YeHHBIMU aBTOPaMH B pe3yjbTaTe COOCTBEHHBIX HCCIIEIOBAHHUNA U
pasmbInnieHui. Xamudbl W UX NPHOIMDKEHHBIE YacTO OKasbIBAJIHCh
IIUPOKO OOpa3oBaHHBIMH JIFOABMH, LeHHUTeIssMH KHUr. B barmane,
Kaupe, [Hamacke, Pee, T'apranmxe (Yprenue), byxape, [I'a3sne,
CaMapkanJie U JPYruX TopoliaX OTKPBIBAIKMCH MMyOJUYHbIC OHOTHOTEKH,
Homa MyznpocTH, yaeOHbIe 3aBEeICHUS.

Ha mepBoe MecTo B cTpaHaxX HcjaMa BBIXOAWT BBIYMCIUTENIbHAS
MaTeMaTHhKa, pa3BUBaeTca anrebpa, NPUOIKEHHBIE BBIYUCICHHUS,
TEOpHs YHCEN, TPUTOHOMETpPHs. ApaOCKhe YYeHBIe B JTHUX HayKax
3HAYUTENHHO MPEB30OLUIA YPOBEHb, JOCTUTHYTHIA B AJEKCaHAPHH.
Bonpmmoe pa3Butue Ha BocToke momydmiiv Takke acTpOHOMHSI, ONTHKA
n xumusa. [X — XI Beka cTamu MepHoaOM HaWOOJBIIETO paccBeTa
apabckoil Hayku.

MHorue 3HaHUs apaOckue yueHble nouepnuyau B Maauu. B mate-
Matuke Muaaum Brutoth g0 XVIII Beka Takke mpeobianaid BbIYUCIIH-
TEJIbHO-AJITOPUTMUUECKHUE METOABI U OTCYTCTBOBAJIM IMONBITKU MOCTpOE-
HUS CUCTEMBI JI0Ka3aTeNbeTB. ['eomeTpus apeBHel MHuM Taxke HOCUT
MPAaKTUYECKUN XapakTep. PaccBeT HHIUMCKON MaTEMAaTHKU HAUMHAETCS
B VI Beke. B coumHeHusx ydeHOro TOro BpeMeHH ApuHadXaTbl HE
TOJIBKO (HOpMYITUPYIOTCS TpaBWiia DJIEMEHTApHOW MaTeMaTHKH, HO
BBOAUTCS MO3UIMOHHAs ecaTuuHas cucrema cueta. B VII Beke npyroit
WHAWACKHIA MaTeMaThK bpaxmazynma BBen B oOpalieHue OTpUIATEIb-
HbIC YHCJIa U CUMBOJI JJIA 0003HaYEHUS HYJIsL. HpI/I OTOM OH IIPaBUJIBHO
TPpaKTOBAJI l]GﬁCTBI/IH C OTpULIATCIbHBIMH YHCIIaMH. CO3}Z[aHI/Ie JACCATUY-
HOM CHCTEMBl HCYHMCIECHHMSA SBJISETCS BBIJAIOUIMMCS JOCTH)KEHUEM
JPEBHEUHIUNCKON Hayku. VHIUHCKUM MareMaTHKaMm OBbLUTH TaKkKe
M3BECTHBI PCIICHHUA KBaJAPAaTHOTO YPAaBHCHUS U CUCTEM ypaBHeHHﬁ.
PacnipocTpaneHne AECATUYHOM CHUCTEMBl HCUUCIEHHUS CTalO0 Ba)KHBIM
JIOCTIKCHHEM apabckoit Hayku. M3 apudmermyeckoro TpakraTta ai
Xopesmun «OO0 WHAMKCKUX YuCiax», nepeBeieHHoro B XII Beke Ha
JATUHCKUU fA3BIK, 3Ta CHUCTeMa cTana u3BectHa B EBpome, xots mapai-
JIENIBHO C HEeHM coXpaHsAjach yHAcleJOBaHHAs y BaBWIOHSH 60-puuHas
cucrema. [TocKonbKy eBpONeHIIbl TO3aUMCTBOBAIN HHIUHCKNE IU(PEI y
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apaboB, y Hac OHM Has3bIBAIOTCA apaOckuMu. JlecaTuuHble ApoOU B
EBporne 6butn BBeieHsr C. CTeBUHOM TONBKO B Hadane X VII Beka.

Pa3Butre Mexanuku B CpeJjHUE BeKa Ha4aJIOCh C CO3JIaHUs TEOPUU
umnemyca — <«IBWXKYIIEH CHIIBI», UCTOYHUKOM KOTOPOH SIBIISIETCS
opyane, C IOMOIIBI0 KOTOPOTO TEJIO TPHBEIACHO B IBIDKeHHE. B
IpoIecce OBIDKEHHS HUMIIETYC PacXOQyeTcs M TEIO OCTaHABIMBACTCS.
OCHOBBI 3TOM TEOpPHUU 3AJIOKHUI alleKcaHapuiickuil ydeHelii MoaHH
®dustonon (ok. 490 — 570). Ha mepBbIif B3MIIAA KOKETCS, YTO UMIIETYC
SIBIISICTCSl aHAJIOTOM KOJMYECTBa JABIKEHHUS (MMImynbca) Tena. Ho Ha
caMOM JeJle 3TO BEIMYUMHA HE BEKTOpHAs, a CKalsIpHas, U TEOpHUs
UMIIETyca SIBIISETCS MOMBITKONH MPUMHPHUTE APHCTOTENICBO OOBSICHCHUE
MPUIHH MEXaHUYECKOTO IBIKEHIS C TIPAKTUKOM.

B crpanax uciaMa u3ydeHHEe MEXaHUKH HAa4aJoCh C MEPEBOJOB U
KOMMEHTAapHEB aHTUYHBIX aBTOPOB — ApHUCTOTeNs, Apxumenaa, I'epoHa,
¥ B JaJbHEHIIEM TIJTO TI0 TeM JKe HampasieHusM. B tpyaax M6H CuHbl
u an bupyHnu nomydaet nanpHeIIee pa3BUTHE TEOPHsI UMIIETYCA.

Boigaromuiicss marematuk Myxammen Oen Myca an Xope3mu
(ok. 780—847) B Hawanme IX Beka 3aJlOKWJI OCHOBBI aireOpbI
ITpumepno B 830 r. 0H co3/a1 IEPBBII U3BECTHBIN apaOCKUil TPaKTaT 1O
anrebpe. B Tpymax anm  Xopesmu anreOpa  BBLAEIMIACH B
CaMOCTOSITENbHYIO HayKy. Ero «Kuura o0 omnepanusx BOCCTAaHOBIICHHSI
W OpUBEACHUD», CTaBlIas u3BecTHOM B EBpone Toxe B XII Beke, mana
Ha3BaHuEe HOBOW Hayke (an [xeOp — BoccraHoBieHue). OT UMEHH ai
Xope3MH IPOUCXOIUT U TePMUH anroput™. O )KU3HU YIEHOTO H3BECTHO
HE MHOT0, B 8§27 T. OH IPHHUMAJI YIaCTHE B H3MEPEHHUH JUTMHBI TpaIyca
3eMHOT0 MepHaraHa Ha paBHHHe CHHDKapa, a mpu xanuge an Bacuke B
847 r. an Xope3mu BO3MIIABIIIT SKCIEAUIUIO K Xa3apaM. ITO COOBITHE U
SIBIISICTCS TIOCTICTHIM YIIOMHHAHUEM O €T0 JACATEIFHOCTH.

Ocoboe MecTo B pa3BUTHH apaOCKOW Haykd 3aHUMaeT A0y AJin
Xacan an Xaiican an Bacpu (965 —1039). Ero rmasHblii Tpya 1o
OIITUKE ((COKpOBI/IH_[C OIITUKW» BO MHOI'MX OTHOWICHUAX IMPCACTaBJIAI
co0oii popsIB B 3T0i Hayke. A bacpu mobmics Oospmioro ycnexa B
W3yYCHNH JTUH3, cheprudecKux U mnapaboimdecKux 3epkai. bomee Toro,
OH OBIIT BbIJAIOIINUMCS IPEACTABUTEIIEM SKCIIEPUMCHTAJIBHOTO MOAX0da
K N3y9eHHIO ONTHYECKHUX SBJICHUH U CeJal TOYHBIN Ul CBOETO BpeMe-
HU aHaIN3 CTPOEHHS M (YHKIMOHHMPOBaHUS Tiasza. Bompekn Apwucro-
TEJIF0 OH YTBEPIKAAJ, YTO JIyd CBETa UCXOJHUT OT HabII01aeMOoro 00beK-
Ta, a He U3 rasa. Cerogusa an bacpu paccmarpuBaeTcs Kak KpyIHEH-
mmit usnk apadckoro mupa. OH OKaszal CHUIBHOE BIMSHHE Ha 3amaj-
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HYI0 HayKy, B TOM uuncie Ha Pomkepa bakona, Keruiepa u Hetorona. An
bacpu Taxke Hanmcan kommenTapun k «Hagamam» DBrimna.

Cpenu apyrux apabCKUX YUEHBIX MOXHO BBIAEIUTH CIEAYOIUX:

A0y Peiixan Myxammen uoH Axmer aja bupynu (973 — 1048) —
XOpe3MUiicKii ydeHbId. Kpyr ero uHTEepecoB HEOOBMAWHO IMUPOK:
MaTeMaTHKa,  XPOHOJIOTHS,  reorpadus, TEOJOTHs,  IE€OoAe3Ns,
acTpoHoMUsl, (hpu3nka, OOTaHHKA, MUHEPATIOTHs, STHOTpadusl, UCTOPUSL.
B actponomum an bupyHm, Hapsgy ¢ TeoleHTPUYECKON CHUCTEeMOU
MIPHU3HABAJI TENNOLEHTPHYECKYIO. IS pemeHns KyOnuecKix ypaBHeHHH
Au BupyHH BCHONB30BaN METOJ TIPOO.

A0y Amm Xyceitn uoH Aomaanax mon Cuma (980 - 1037) —
MPEICTaBUTEh BOCTOYHOTO apucroreiam3dmMa — Quiocod, Bpay,
acTpOHOM, MaTeMaTHK. [IepBbIM B MHCTPYMEHTaX MCIOJIb30BAJI HOHUYC.
N6n CuHa ObUT yYeHBIM, OICP)KUMBIM HCCIEJOBATEIBCKUM TYXOM U
CTPEMJICHUEM K OHHIMKIONEIUYECKOMY OXBaTy BCEX COBPEMEHHBIX
oTpacneit 3HaHuii. OH omnYancs (EHOMEHANbHOW NaMATBIO U
octpoToii Mbiciiu. Hamucan 450 tpynoB B 29 obnactax Hayk, 274 Tpyaa
JIOLIUIK /10 HAC.

Owmap Xaiisim (1048 — 1131) — actpoHOM, MaTeMAaTHK, GuIocod u
o3T. B MaremaTuke yCcTaHOBUIL, UTO 7 SIBJISIETCS] HPPALIMOHAIBHBIM YHC-
soM. Hamren rpaduueckuii crioco0 penieHust ypaBHEHUS TpEThel cTere-
HU. YueHuk Owmapa Xaiisima Asb-Xa3uHM, J€ATENbHOCTb KOTOPOTO
pasBepThiBaiace Mexay 1115 wm 1121 rr., manucan 3amedarenbHBIA
TpakTaT MO (PU3MKE, B KOTOPHIA BOILIH TaOJHIBI YACITHHBIX BECOB
TBEPAbIX U KUJAKHUX TeJl, OIIMUCAHUS ONBITOB MO B3BEILIMBAHUIO BO31yXa,
HaGHIO[[eHI/Iﬂ SIBJICHUS KalmuJIJIApHOCTH, OITMCAaHUEC MMPUMCHCHUA
apeoMeTpa JUIs U3MEPEHUS INIOTHOCTH JKUIKOCTH.

Yayroek Myxammen Taparaii (1394 — 1449) — y36ekckuit acTpo-
HOM U MaTeMaTHK, OJJUH U3 BETUYAUIINX MBICIUTENEH U IPOCBETUTENEH
cpenHeBekoBbs. bynyun BHykoMm Tamepinana cTan IIpaBHTENEM
nmnepur Tumypunos — Xopesma. Ero 0CHOBHBIM MHTEPECOM B HayKe
obuta actpoHommsa. B 1428 v. Yayr6ex moctpomn B Camapkanie
obcepBaropuro. OCHOBHBIM €€ HMHCTPYMEHTOM OBUT T'PaHANO3HBIN
YIJOMEp — CEKCTaHT (MJIM KBaJpaHT), OPUEHTHUPOBAHHBIA TOYHO C
ceBepa Ha for. Pammyc cekcranrta Obut 40,2 M, a ero Iyra cocTaBisia
IIECTYI0 YacTb OKPYXHOCTH C pabodeid dyacteio ot 20° mo 80°.
bnaromapss orpoMHBIM pa3Mepam KakAOMY Tpajaycy Ipudopa CooT-
BeTcTByeT uHTepBan B 70 cMm. Pacrnomaramace obGcepBaTopus B
TPEX3TAKHOM LMIUHAPUYECKOM 3AaHUH BbIcOTOM 30,4 M U THaMeTpoM
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46,4 M. C TIOMOIIBIO CEKCTaHTa MPOU3BOAMUINCH MU3MEPEHUS BBICOTHI
HEOECHBIX CBETWJI HaX TOPHU30OHTOM IIPH MPOXOKICHHH HX dYepe3
HeOeCHBI MepuauaH. A3MMYTalbHBIC HAOIIOACHUS MOTJIH IPOH3BO-
JUTHCS HA TOPU30HTAILHOM KpyTe Ha KpbIlie 31anus. B obcepBaTopuu
HUMEJTUCh U JPYTHe HHCTPYMEHTHI, KOTOPbIE HE COXPAHHJIHCh.

Puc. 4.3. Ocrarku oOcepBaTopun Puc. 4.4. ITamsatauk Yiyroeky B
VYiryroeka B Camapkanje Camapkange

B oOcepBatopun Yiryroeka padoTaiu Takue KPyHMHbIE aCTPOHOMBI,
kak Ka3zu-3age ap-Pymu, an-Kamu u an-Kymruu. 3necs k 1437 rony
Ol coctaBneH I['ypramckmii 3uMm:K — Karanor 3Be3OHOr0 Heba, B
koTopoM Obuth omucanbl 1018 3Be3n. DToT KaTtamor OBLT caMbIM
TOYHBIM B MHUpe 0 u300pereHus teneckomna. B 1437 rony YmyrOek
OTIpeNeNTiI JUTMHY acTpOHOMHYECKOro roma — 365 muelt, 6 gacos, 10
MuHYT, 8 cexyHn. [lorpemHnocts cocraBuna + 58 cexkyH.

Apabckue ydeHBIE CO3IalM TakKHe pa3AeNbl MaTeMaTHKH Kak
IUTOCKast U cepuueckas TpUroHoMmeTpus. B oOcepBaropun YimyrOeka
OBUT TIONYYCHBI TAONUIBI CHHYCOB C TOYHOCTBIO JICBSITH 3HAKOB W
yacToToil onHa MuHyTa. Ee corpynuuk J:kammug uon Macyn ajb-
Kamu (1380 — 1429) paspabotan UTEpAlMOHHBIA METOJ| PEIICHUSI
ypaBHEHUH TpeTbel crenieHd. KpoMe Toro oH co3zian cucTeMaTHYecKoe
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U3JI0)KEHUE TEOPHU JCCATHYHBIX IpoOeH W, WUCIONb3ys aITOPHTM
Apxumena, onpeaenui YUcio 7 ¢ TOYHOCTHIO 16 3HAKOB.

Hayd4Has u mpocBeTHTENbCKas ACATENFHOCTh YIIyrOeka BhI3Basa
HE/IOBOJIBCTBO ~ MYCYJIBMAHCKOTO JYXOBCHCTBA M  PEAKI[MOHHBIX
(eonanoB, OOBHHSBIINX €r0 B €PECH W OPTaHU30BABIIUX IMPOTHUB HETO
3aropop. YiyrOek OBbUT TpemaTenbcku yOWUT, a ero ooOcepBaTopHs
BapBapCKU pa3pylleHa.

4.3. Ynagok apadckoii Hayku

[Toutn BO Bcex oOnacTax Hay4HOTOo HcciiefoBaHuss B CpenHue
BEKa — aCTPOHOMHUH, MaTeMaTHKe, MEIAMLMHE M ONTHKEe — apadckue
yUeHbIe 3aHMMANK Bemyliee NoiokeHne. Ha mpoTsxennn Oojee dem
IIECTH BEKOB apa0bl B TEXHHYSCKOM U HAYYHOM OTHOIICHUU
MpeBOCXOAMIM 3amaj. BO3HHKAIOT BONPOCHI: IOYEMY OCTaHOBHJIOCH
paszButue apabckoil ¢unocodun W Hayku?; Kak MOXKHO OOBSCHUTH
ynaznok apabckoit Hayku niocie XIV Beka?; modeMy apaOckas Hayka He
CTajJa UCTOYHUKOM COBPEMEHHOH HayKH?; IOUYeMy Hay4Hasi PEBOJIOLH
npousonua B XVI— XVII Bekax B EBpone, a He B apabo-HCIaMCKOM
mupe?

Ha mepBblil B3I MOXKET IMOKa3aTbCs, YTO OJHOM W3 HPUYMH
3acTosl M ymajaka B XV Beke BOCTOYHOM HAyKH SBJISJIAaCh apaOckas
MIOTBITKA «MCIAMH3ALUI» Tpedeckoil Haykn. Iloutn 0e3 HCKIIOYCHUS
BCE BBIIICYNOMSHYTHIE apaOckue Quiocodpsl 3apabaTeiBaiyu cebe Ha
U3Hb KaK BpPa4H, IPABOBEJIbI M TOCYAAPCTBEHHBIE CITy>Kalue. XOoTs Bce
OHU OBLIH MYyCyJibMaHaM#i, HO OCHOBBIBAJIM CBOIO [CATCIBHOCTb Ha
rpedeckoil Gpumocopruu U HaAyKe W HE MBITAINCH «HCIAMHU3UPOBATE) €€
mpodaeMsl ¥ pe3ynbTarthl. C 3TUM MHUPHINCH, HO B TO K€ BPEeMs 3TH
ydaeHble Bce OOJBINE CTAHOBHIINCH OOBEKTAMH KPUTHKHA CO CTOPOHBI
penurno3ebix kpyros. B XII— XIII Bekax BO3pOociO [aBJIEHUE CO
CTOPOHBI  CHeU(UYECKH HCIAMCKHX Hayk. Tak Ha3bIBaeMbIe
«UHOCTPaHHBIE» HAYKH MOTJIM DPACCUUTHIBATH HAa TOAJEPKKY TOJBKO
TOrAa, KOrAa OHM ObulM OOOCHOBaHBI PENMIMO3HO WM, CKaXeM,
BBIIIOJTHSUIA  ONPENICNICHHYIO PEUTHO3HYI0 (GYHKOWIO (acTpOHOMHS,
reoMeTpus M apu(MeTHKa OBIIM CpeAd 3THX HAyK, ITOCKOJBKY JUId
COBCPUICHUA MOJIUTBbI MYCYJIbMaHE JOJI’KHBI OBLIH 3HATH TOYHOE BpEMs
u HampaBieHue Ha Mekky). OnHako MHOTHE Jpyrue HaydHbIE 007IacTH
KPUTHUKOBAJIHCH C PEIUTHO3HON TOUKH 3PEHHS KaK «OeCIIoNe3HbIe) UK
KaK MOJpbIBAIOLIME KapTUHY MHpa, usnoxeHHyro B Kopane. Takum
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o0pa3zoM, BO3pacTarollas HCIAMU3AIMA «MHOCTPAHHBIX HAyK», IIO-
BUIMMOMY, BeJla K OFPaHUYEHUI0 TOT0, 4YTO 33aKOHHO MOIJIO
TPAKTOBATHCS B KAUECTBE aKTyaJIbHBIX UCCIEJOBATEILCKUX 3a/au.

BosMoxxHO, npyroit Gosbmiol mpobieMol ObUIO M OTCYTCTBHE B
apabckoil KynmpType OQUIMANTBHBIX OCHOBaHWH Hayku. [ JaBHBIM
apaOCKUM LIEHTPOM 00pa30BaHUsl OBLIM PEIUTHO3HBIE MYCYJIbEMaHCKHE
Kol — Meapecé. Hayapmme pacrperats B X1 Beke, oHU ObUTH TJaB-
HBIMH HCJIAMCKHMH KYJIBTYPHBIMH YYpPSKACHUIMH. Menpece mpeumy-
LIECTBEHHO IMpeIHa3HAYaINCh AJIs U3yUSHHSI PEIMTHO3HBIX (MCIaMCKHX)
Hayk. Bcs yueba cocpenoraunBanach Ha m3ydeHMu KopaHa, Xu3HH
IIpopoka u ero mocnenoBarenei, a Takke MyCyIbMaHCKOM YYEHUHU O
npase (mapuate). Punocodus U ecTeCTBEHHbIE HAYKH HE H3YYalUCh,
XOTSI OCHOBHBIE CBSI3aHHBIC C HUMHU TEKCTHI KOTMPOBAIICH B MeIpece U
nepefaBaluch B OHONMOTeKH. MHorue (uiocopsl U ydueHble OBLIH
IpenogaBaTeNisiIMH B MeJpece, HO OHM HE YHMTaIU 3AECh JIEKIMH II0
«UHOCTpaHHBEIM» HaykaM. B Bo3pacTatorieii cTenieHu 3aHsATHE YTUMH Ha-
YKaMH CTaHOBHJIOCH JJMYHBIM JEJIOM WM aCCOLUUPOBATIOCH C MEUETHIO
(actponomust) u nBopom xanuda (MeauuuHa). HesaBucumasi apaOckas
HayKa HUKOTJa He Obuta O(UITHAIEHO OOpPMIICHA W CAaHKIIMOHHUPOBaHA
apabo-UCIIaMCKOW PETMTHO3HOM U TOJUTHYECKON 3uTOM. CpeHeBeKo-
BBII MCJIaM He TTPU3HABAJ TWiIbAWN U Kopriopanwuid. [IpodeccrnonansHbie
IpyNIbl CTYACHTOB M NpenojaBaTesiel He MOTIH OBITh IOPHUIUYECKH
o(opMITEHBI, YTO MPEMATCTBOBAIO MX CAMOCTOSATEIFHOMY BHYTPEHHEMY
Pa3BUTHIO. COOTBGTCTBCHHO, OBLIIO TOYTH HEBO3MOXKHBEIM CO3JaHUC
ABTOHOMHBIX aKaJEMHUYCCKHUX HWHCTHUTYTOB C BHYTPEHHHM CaMoOylpa-
BJICHHEM, KaK 3TO OBUIO B EBPONCHCKUX YHUBEPCHUTETAX IIO3THETO
CpenneBekoBbsi. [loaTomy, OodeBHIHO, HanOojee BaKHOH NPUYMHON
cTarHaiuu apabckoif Hayku B XIV Beke sIBIsieTcsl TO, 4TO apaOCKUit MUD
TaKk U HE CMOT CO3IaTh HE3aBHCHMBIC YHHBEPCHTETHL, K KOTOPBIM
OTHOCHITUCH OBI C TEPITUMOCTBIO M KOTOPEIE MOTIIN OBl PACCUNTHIBATH HA
MOAJEPAKKY KaK CBETCKOM, TaK ¥ pEIMTMO3HON BiIacTel.

4.4. Hayka B CpenneBexoBoii EBpone

Hayka B CpenneBexoBoii EBpone pa3zBuBaiach B 0ojee CIIOKHBIX
SKOHOMUYECKHX M IIOJUTHYECKUX YCIOBUAX. AHTHYHBIE Hay4dHBbIE
TpaguIMU COXpaHsIMch B Buzantum u B apabckom mupe. MMenHO
pacuser BocTtouHOW Haykn IX — XIII BB. MO3BONMI 4YENOBEUECTBY HE
TOJIBKO  COXPaHUThb JOCTMKEHUS aHTUYHOM KyJbTypel, HO H
CYLIECTBEHHO pa3BUThb HEKOTOpble OTpaciu 3HaHU. Pa3Burue
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sxoHoMmuku EBponsl B XII — XV cronetusix moTpeOoBaio U pa3BUTUS
HayyHbIX 3HaHUW. B pesynbrare NEpBEHCTBO B HAayKe IOCTENEHHO
NIEPEXOJUT K EBPOIEHCKUM YUEHBIM.

PeanumupoBanue Hayku B EBpone Hauunaercs yxe B XI Beke.
EMmy cnocoOCTBOBaIM TaKke M KPECTOBBIC IMOXOAbI, OOecledMBIINE
3HAKOMCTBO €BpOIEHIIEB ¢ HocTkeHus MU BocToka. B X — XII Bekax B
EBporne nosBifrTCA BOISHBIE U BETPAHBIE MEJIBHUIBI, MEXAaHUYECKHE
Yachl, Pa3BUBAETCS TPAIOCTPOUTEIBCTBO, KOpabiIecTpoeHHe, CTPOSTCS
KpYIIHbIE TUIPOTEXHUYECKUE COOPYKEHUS.

KoHTakTel ¢ apabaMu M pacuBeT 3KOHOMHUECKOH AeATeTbHOCTU
MIPUBENU K MHTEJUIEKTYalIbHOMY IpoOyxkaeHuto B Mcmanuu, Jlotapus-
run, Opannmu, [Hotnanauu. B Mtanum ObUTH CO3MaHBI TIEPBBIC YUPEXK-
JIEeHUsI, CIIy)Kallue IJii PacHpOCTpaHEHHs M PACIIUPEHUs 3HAHWUH, —
yuauBepcuteTsl. B 1100 r. yauBepcutetr B bonoHbe yke ITOCTHT CIaBBI.
K sTomy Bpemenu mpuoOpen u3BecTHOCTh U [laprkckuil yHHBEpCUTET.
o o6pasiy INaprmka u bosonsy OblIM cO31aHbI yHUBEpCUTETH B [lagye
(1222 r.), Oxcdopae (1229 r.), Kembpumxe, Heamosne, Pume u mp. B
XIV Beke ObuIM OTKpBITHI yHHBepcuteThl B [lmse, IlaBuu, Kpakose,
Bene, Ieiinensoepre, ®eppape u ap. [IpermonaBanue Besne BeloCh Ha
JATUHCKOM S3BIKE, KOTOPBIH CTaT OOIINM S36IKOM HAYKH.

B XII — XII Bexax B Mcmanuu u WTanum Ha JATHHCKUN S3BIK
ObuTH TIepeBefeHb! Tpyabl Apucrtotens, Esknuaa u Iltonemes. OnHako
OJIHOCTOPOHHEE H3yY€HHE AHTUYHBIX aBTOPOB IIPUBEIO K Pa3BUTHUIO
cxonactuku. CXojlacTHKa OTIMYalach aOCTPAaKTHBIMU U TOPOH COBEp-
OIEHHO OecnpeIMETHRIMA H  OECIUIONHBIMH paccyxaeHmsMu. OHa
OCHOBBIBaJIaCh Ha JJOrMarax LIEPKBU U CTajla TOCIOACTBOBAaTh B HayKe.
B st0 Bpems Tpynel Apxumena u I'epona eme He pomuM 1o
€BpPOMNEHIIEB, TaK YTO BCE H3YyYCHHE MEXAHHMKH OBLJIO OCHOBAHO Ha
Tpymax Apwucrorenss u «[Ipobmemax MeXaHHWKH», KOTOpPHIE TarKe
OpUNUCHIBAINCE ApHcToTeNno. B pe3ynpTare NOMy4MIO pa3BUTHE
KMHEMAaTUYECKOe HAINPaBIEHUE CTAaTUKU, BOCXOJsIEE K APHUCTOTEIHO.
Hapsoy ¢ aHTUYHBIME, CTaHOBSATCS H3BECTHBI M TPYABI apaOCKHUX
YUYEHBIX, TAaKUX Kak an Xopesmu, uoH Koppa, uon Cuna u ap.

OmHOBPEMEHHO POCIO OOTaTCTBO M MOTYIIECTBO KAaTOJHUYECKOMN
uepkBu. Munokentuil I, 3aHumaBmuii nmanckuil nmpecrton B 1198 —
1216 rr., 00BsBUA ceOst HaMmecTHUKOM bora Ha 3emiie. OCHOBHYIO POJIb
B HJCOJIOTHH CTaia WrpaTh Teodorus. s GOpbOBI ¢ «epechio» OBLIH
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CO3/1aHBl MOHAIIIECKHE OpJieHa JOMUHHUKAHIIEB W (paHIMCKAHLEB, a
3aTeM BBeJleHa HMHKBU3UIM. Ee epTBaMH CTaqy MHOTHE KpYIIHBIE
yUeHbIE CPETHEBEKOBDS.

B pesynbrare Hayka B CpenHue Beka pa3BUBaJIach MEIEHHBIMU
TeMIlaMH, B Hell He ObLJIO 3HAYMTENbHBIX MPOpPHIBOB. OAHAKO YyHaaoK
AHTHYHOW NWBWJIM3AIMKA HE CTAJl JUIsl Haykdh Katactpodoil. HayuHble
3HAHUA YJAJIOCh COXPAHUTH JJIs1 HOBOM LMBMIIM3ALMU. XOTS JAJIEKO HE
BCE COUMHEHHS JPEBHUX YUECHBIX ObLIM COXPAHEHbI, HHTEIUIEKTYaIbHBIN
MOTeHUMAI aHTUYHOW Haykd OBUI TaKk BBICOK, U O0bEM 3HAHHUH Tak
o0IIMpeH, YTO 3TO IO3BOJIJIO HAayKe HE TOJNBKO BEDKUTH, HO H
MIOIHATHCS Ha 60Jiee BEICOKUI YPOBEHbD.

OrnpeneneHHyl0 MPOCBETUTENLCKYIO POJIb CHITPAIM U HOBBIE
MHUPOBBIE PEIMIHU - XPUCTHAHCTBO M HCJIaM, KOTOpPbIE CTajJd €CTECT-
BEHHOM peakiMel Ha Jerpajlaliiio M ymaJoK aHTUYHOTO Mupa. bubnus
u Kopan okazanu orpoMHoOe BIMSHUE HA Pa3BUTHE MHPOBOHN KYJIBTYpHI.
OHu cTaiau OCHOBOM [UIsl pellieHus] TOJIUTUYECKUX, IPABOBbIX, IKOHOMHU-
YeCKUX U MOpPaIbHO-3THYeCKnX mpoOieM. HaumHas ¢ pannero cpemHe-
BEKOBbS, Ha MPOTSKEHUH MHOTUX BEKOB, LIEPKOBb MMeEJIa MOHOIIOJIUIO
Ha y4EHOCTh U oOpa3oBaHme. TONBKO IEPKOBHEIC IIKOJBI H MOHACTHIPU
obecrieunBa 00ydeHHE, COXpaHEHNE 3HAHUHA M MMOJTOTOBKY JTYXOBEH-
crBa. ImMenno wu3 HCPKOBHBIX MIKOJ BBIPOCIN TIEPBBLIC GBPOHeﬁCKHe
YHHUBEPCHUTETHI C KypcaMu 00ydeHHUsI ceMH cBOOOIHBIM HcKyccTBaM. Ho,
Hapsly ¢ IOATOTOBKOM 1yXOBEHCTBA, YHUBEPCUTETHI 1aBAJIM U CBETCKHE
3HaHUA. TakuMm 00pa3oM, MOJUTHYECKUE, IPABOBbIE U SKOHOMUYECKHE
KOHIENIIUUA (OPMHUPOBATIMCH HA OCHOBE PETUTHO3HOTO MHPOBO33PEHUSL.
[Ipu >TOM KOHULENIMM MCIAMCKUX MBICIUTENEH, B IEPBYIO OYepesb O
TOCYAapCTBE, €r0 CYIIHOCTH, LEISIX M 33Jadax, a TAaKkKe O B3auMO-
OTHOIICHUAX LCEPKBU U TroCyaapCTBa 3HAYUTCIIBHO OTJIWYaJIUCh OT
YUYEHU 3a11aJHOEBPONECHCKUX TEOPETUKOB.

4.5. PazpuTHe TexHuKHu B nepuol CpeHeBeKOBbA

[Tanenne Pumckoil wuMmepuum M CO3JaHHE  «BapBapCKHUX
KOpOJIEBCTBY», OECKOHEYHas yepea BOHH, HAeCTBHs apaboB, BEHTPOB,
BHUKMHIOB, DIIUJEMHUHU YyMbl CHJIBHO COKpaTWiIu HaceneHue Espomnsl. B
pe3ynpTaTe pabouyMx pyK CTalo0 MEHbIIE, a 3€MENbHBIC HaJelbl
cokpatmwiuchk. Jas TOro 4YToObl HPOKOPMHUTH HaceieHue EBporsr
HEOOXOMMO OBLITO TMOBBICUTH IPOU3BOANUTEIBHOCTD TPYAa B CEIBCKOM
XO351ICTBE U ypOKallHOCTb.
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Caenatb 3T0 MOMOIJIU TPH KIIFOUEBBIX U300pETEHHUS], BHEAPCHHEBIE B
CEJIbCKOM XO34HMCTBE B JOMHIYCTPHUAJIbHYIO CPEIHEBEKOBYIO 30Xy U
MOCTYKUBIIIKE 3aJI0TOM OIEPEeXKaIOIIEro pasBUTus EBpONbI — 3TO MIyT,
MEJIBHHULA U XOMYT.

OCHOBHBIMU CEJIBCKOXO3SIICTBEHHBIMU OpPYIUSAMH JAJS BCHAILKU B
Erunte u CpennzeMHOMOpBE OBUIM MOTHITa M COXa, KOTOPHIMHU B 3eMJIC
nenaiau 6opo3nbl. [myOuHa 3amamku coxoi coctaBiseT 00byHO 12 — 15
cantumeTpoB. B CeBepnoit EBpore, e mouyBbl MOXyXke, 3TOrO OBUIO
YK€ HelocTaTouHo. TaM AJis MonydeHus: IpUeMIIEMOro ypoxasi HyKHO
ObUIO IepeBepHYTh BepXHMH cio 3eminu. B mepuon pumMckoro
BragsraectBa (I -V Beka) B bputanum cram pacnpocTpaHsAThCS YT —
YCOBEpIIIEHCTBOBaHHAs coxa. [loMIMO comHMKa (BepTUKAIEHOTO HOXKA,
Pa3phIXJIAIOIETO IOYBY), OH OBLT OCHAIIEH JIEMEXOM, B3PE3aOLIUM
MOYBY TOPU3OHTAIBHO, U OTBAJIOM, KOTOPBI IIepeBOpauuBal
cpe3aHHBIA ciioi 3emun. [lo3HEe mTyr MOCTAaBWIM Ha KoJieca, YTO HE
TOJIBKO 3HAYUTENBHO OOJET4YMno pabdoTy U Iaxapro, U TATJIOBOMY
UBOTHOMY, HO U J1aJI0 BO3MOXKHOCTb HAKUMOM PETYIHPOBATh INIyOHHY
3aMamniky B 3aBUCUMOCTH OT Ka4eCTBa MOYBHIL.

BHenpeHne KoJecHOro IUIyra M TPEXINOJBHOTO CEBOOOOpOTa
obecnieunno bputanuu, ceBepHoit @paHuuu u ['epMaHuy cTaOUIBbHYIO
YPOKaHOCTb Ha YPOBHE CaM-TIATh — CAM-CEMb.

OCHOBHBIMH HCTOYHMKaMH 3Hepruu B CpeaHue BeKa, Kak U B
JIPEBHEM MHpE, OCTaBajlaCh MyCKyJIbHasl cuja JItoJiel U KUBOTHBIX. Ha
MPOTSKEHUH CTOJIETUIl EIWHCTBEHHOM MAIIWHOM, NPUMEHSEMON B
CENTBCKOM  XO3siicTBE, ObDIa MenmbHHIA. KOHCTPYKIWIO —BOISHOM
MEJIbHHULBI ONHUCall ele B I Beke 10 Hamiel 3pbl pUMCKUM UH)KEHEDP U
apxutekTop ButpyBuii. OHaKO aKkTyaJbHBIM 3TO H300pETEHHE CTaIo
TOJBKO TOT/Ia, KOT/Ia pabounX pyK CTaJI0 HE XBaraTh. YK€ K KoHIly XI
BEKa TOJBKO B AHIIIMU HacUMUTHIBaeTCs 0koy1o 6000 BOASIHBIX MEJIBHHUIL.
B XII cronerun bepnapn KnepBocckuii, aBTOp TUIIOBOIO MOHAILECKOTO
yCcTaBa KaToJM4ecKoil EBpormbl, npeanuchiBaeT KaKAOMY MOHACTBHIPIO
HUMETh COOCTBEHHYIO MENBHHMILY, YTOOBI HE 3aBUCETh OT MOCTABOK XJieba
HU3BHC. HpI/IMepHO TOoraga XK€ B EBpone CTAJIN TOSABJIATHCA U BETPAHBIC
MEJTBHUIIBI, XOTS BOJHBIE TaK M OCTAINCH O0Jiee pacTipoCTpaHEHHBIMH.

MenbpHHUILBI CTaTU UCIIOIb30BaTh HE TOJIBKO MPH MOMOJIE 3€PHA, HO
¥ paboThI THJIOpaM, HACOCOB, TPECCOB, a TAKXKE TIEPBUYHON 00pabOTKH
KaMHA. OTo Obula mepBas MaclITaOHas MeXaHHU3alusl XO35HCTBa,
YCKOpHBIIIasl HE TOJIbKO Pa3BUTHE CEIbCKOIO XO35ICTBA, HO U pEMECE,
U TOPTOBIIH.
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JitenbHOE BpeMsl B Ka4ecTBE TSATJIOBOM CHIIBI U TIPU BCIAILKE, U
IUTSL TIepeMEIICHIS TSHKEIBIX TPY30B HCIOIb30BAINCH ObIKK. Ha momann
e3quIn MO0 BepxoM, JUOO 3ampsrajid ee B JIETKYI0 MOBO3KY —
KojecHUly. [IpU4YMHON S3TOro SBJISIETCS HCIOJNBb30BaHUE B KAauecTBE
VOPSDKA sipMa WM OLICWHWKA. SIpMO [aeT Harpy3Ky Ha TOJOBY,
OIIEHHHUK, COOTBETCTBEHHO, Ha IIel. B cmiy ocoOeHHOCTeH uX
aHaTOMUH, OBIKOB MOXKHO 3alpAraTh W B SpMO, U B OLIEHHUK. YTO xe
KacaeTcsl JOmaAW, TO SPMO TPOCTO CIOMAET € I, a OIICHHUK
MO>KHO HCIIONIB30BATh TOJNBKO IPH HEOONBIION Harpys3Ke, HHAYe OH ee
3anymmT. B pesynbrare somanu ObUIM paclpOCTPaHEHBI TOJIBKO IS
MO€3I0K 3HATH U [UISI BOGHHOTO JIeTa.

OpHako HaIIecTBHUS KOYCBHUKOB IpUHECIH B EBpomy psin ycoBep-
LICHCTBOBAHMM, CBA3aHHBIX ¢ JomaasMu. Cpend HUX CTpeMeHa H
XOMYT. XOMYT — 3TO CUCTeMa IIUPOKUX PEMHE, KOTOpasl paclpeneisier
Harpy3Ky Ha Tpyas # mmero jomand. OH MO3BONMII 3amlpsraTh B IUTYT
JI01Ia/1b, KOTOpasi ropasio npoBopHee Obika. CKOPOCTh 3aMaliky yBeu-
YUIIACh, 3TO MO3BOJIMIIO YBEJIMUNTH IUIOMIAAb TAXOTHBIX 3eMeJb 1, COOT-
BETCTBEHHO, C TEMH € TPyA03aTpaTaMy IPOU3BOIUTE OOIIBIIIE XJIe0a.

Taxum o6pa3om, Omaromaps IIyry, MeIbHHLE U XoMyTy EBpoma k
XI —XII Bekam mipeojoiiesa arpapHblid KPH3HUC, BHI3BAHHBIM COKpallie-
HUeM pabouell cuibl B «TeMHbIE Beka». Kpome Toro, B CpenHue Beka B
EBpomne BHeApeHbl BaXHEWIIME TEXHUYECKHUE JTOCTHKEHUS, TaKUE Kak
BOJSIHOM M BETPSHOM JBUraTesld, MEXaHUYECKHE Yachl, KOMIAac, IOpoxX,
Oymara, oukd. OHHM OKazajqM CHJIbHOE BJIHMSHHE U Ha JanbHeiIIee
pasBuTHe Hayku. Bce ykaszaHHOE BBI3BAJO POCT T'OPOJOB M Pa3BUTHE
TOProBIM MU KyJbTypbl. [lo3mHss cpelHeBeKoBas UUBWIM3ALUS YXKe
KaueCTBEHHO OTJINYAETCA OT aHTUYHOM.
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I'/IABA 5

HayKa U TEXHUKA B 3IIOXY B03p0>1<11enml

5.1. Kpymenne ¢geonajbHOM cHCTeMbI M 3110Xa Bo3poxaenust

Peneccanc — snoxa Bo3poxxaeHus:, nepuoj; HHTEIUIEKTYalbHOTO U
XYJOXECTBEHHOTO BO3POXKIEHUSI AHTHMYHOM KyJIbTypbl. OTO 3I0Xa
pacugera, KoTopblii Hayasica B Utanuu B XIV Beke, TOCTUTHYB NHKa B
XVI Beke W OKa3aBUIETO 3HAYUTENIBHOE BIMSHUE HAa E€BPOMNEICKYIO
KyJnbTypy. PeHeccaHC uMen OrpoMHOE 3Hau€HUE MJIsi CTaHOBJICHMS
JKCIIEPUMEHTAJIbHBIX HayK.

[Mocne B3siTus Typkamu B 1453 r. KoHcTaHTHHOMONA U TajeHUs
Buszantuu MHOrMe MHTEIJIEKTyaslbl OTHPaBUIKCh Ha 3amad. TOYyHO Tak
ke, Kak apalbl, 32 HECKOJbKO BEKOB JIO0 3TOro, mnpuHeciau B EBpomy
3HaHHe HaTyphunocopun ApHUCTOTENs, OHU MPUHECTH ¢ co00i HOBOE
3HaHWE OO0 aHTHYHOW Tpedeckodl Quiocopuu, B OCOOCHHOCTH
¢unocodun ITnarona.

Bosspamenue B XV Beke B EBponly aHTHUHBIX TE€OpUI CO3Jal10
YCJIOBUSI, KOTOPBIE CIIOCOOCTBOBANIN BOSHUKHOBEHHIO HKCIIEPUMEHTANb-
HOM Hayku. B pesynbraTe BHOBB NMpOOYAWIJICS MHTEpPEC K HCIOJB30Ba-
HUIO ¥ MPeoOpa3oBaHUIO MPHPOIARI M KOHTPOIIO Hajx Hei. st storo
HUMEIUCh aJeKBAaTHBIC MTOHATHS U TEOPUH, 3aMMCTBOBAHHBIC U3 Tpeyec-
Kol (miocopun, a TakKe TeOpeTHIecKas yIeHOCThb, MPHOOpETEeHHas B
MpoIecce 3aHATHUH CPETHEBEKOBOW CXONACTHYECKOW (rirocodue.
VIMeHHO coYeTaHWEe TEOpPHHM M HPAKTHYECKOH 3aMHTEpPECOBAHHOCTH B
U3yYEHUU MPUPOABI CO3JAN0 YCIOBUS Ui BOHHUKHOBEHUSI €CTECTBEH-
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HBIX HayK B 3moxy PeHeccanca. DToMy MHpeANIECTBOBAIH IMPOIECCHI
Pa3BUTHS €CTECTBCHHOHAYYHBIX IIOHSATHH B JIOHE CPEIHEBEKOBOMH
¢dunocoduu, U HAKOIUICHUS TEXHHYCCKHUX MO3HAHWI B PaMKax peMecen
U CEJIBbCKOTO X03sicTBa B dmoxy CpemHeBekoBbs. EcTecTBO3HAaHME He
MOTJIO BOSHHKHYTH TOJBKO W3 TEOPHH M TOJHKO M3 MPAKTHUECKOTO
nHTepeca. HeoOxomumo ObLIO codeTaHWe STHX (DAKTOPOB, 4YTO H
MPOM30ILLIIO B 3110Xy Peneccanca.

[IpoBo3BecTHukamu Peneccanca cranu mosT [laHTe AJIMrbepu
(1265 — 1321) u xymnoxuuk dxkorro mu Bowmone (1267 —1337). Ux
TBOPYECTBO MPOHU3aHO BEPOW B YENIOBEKA, €T0 BO3MOXKHOCTH, BOJIO U
pa3yM, OTpHIIAaHHEM CXOJACTUKHU U ackeTm3ma. Hauammcs B Urtamun B
XIV Beke, Bo3poxkIeHHe aHTHYHBIX UCKYCCTBa, KYJIBTYPhl U HAYKH B
teuenne 200 Jer pacnpoctpanuiock B Epome. [Ipouserator
¢unocodckre uaen HeormlaTOHM3Ma W MaHTen3Ma. PeHeccaHc oTBeuan
HWHTEpecaM HOBOTO 3apOyKIAIOIIETOCs Kitacca Oyp Kyas3HH.

OmHUM W3 TEPBBIX T'YMAHHCTOB SMOXH BO3pOXKACHUS SBISETCS
HeMenkuii  ¢unocod, Teoymor, MaTeMaTHK, KapAWHAI PUMCKOU
karoamyeckoil riepku Hukouaii Kyzanckuii (1401 — 1464). Otpurias,
yro 3eMiis SBISAETCS IEHTPOM BcelleHHO#, OH Takke OTBepral u
CXOJIACTUYCCKUE METOIBI JIOKA3aTeNbCTBA, MPOMAraHIUPys OIBITHBIC
3naHms1. TBopuectBo Hukomas Ky3anckoro okazamo OonbIIoe BIHSIHUE
Ha H. Konepuuka u JI. bpyno.

Ecnmu 1o aToro BpeMeHH pa3BUTHE MPOM3BOACTBA M TEXHUKU
OpouCXoAujI0O Ha OCHOBE OMIIMPUYCCKHUX ITdaHHBIX, TO B YCJIOBHUIX
PACIINPSIOMIETOCS  KATUTAIHCTHYECKOTO IPOM3BOICTBA  pEIIalomiee
3HAYeHUE NpPUOOpEeTaNH HAydHO OOOCHOBAaHHBIC 3HAHWS, HE TOJBKO
CYMMHpPYIOIIHE OIBIT, HO U co3famommme Teopuio. I[lporpecc
MPOW3BOICTBAa O0OTallal HAyKy OIBITOM, & HayKa, B CBOIO Ouepe[b,
nomMorajia COBCPUHICHCTBOBATL TCXHUKY, TEXHOJIOTHIO U OpPraHU3alnivuio
MIPOU3BOICTBA.

PasBuTHE MeXaHWKH, HaIpUMEpP, CTUMYJIHPOBAIOCH IPUMEHEHUEM
B TPOU3BOJCTBE, CTPOUTEIHCTBE M TOPHOPYIHOM Jele pPa3IHIHBIX
MEXaHU3MOB. Pa3BuTHe apTuiepuu TakKe HYXAAJIOCh B PELICHUU
3a1a4 MEXaHUKH. CTpOI/ITe.]'ILCTBO CJIOXKHBIX TUAPOTCXHUYECKUX COOpPY-
JKEHHMH BBI3BAJIO ITOSIBJICHUE TUAPOANHAMUKH. PazButne MOpCIlIaBaHU s
TpeOOBaIO COBEPIIICHCTBOBAHUS ACTPOHOMUYECKUX 3HaHWHA. Pa3zButre
METAJUTypTryy, KpPaCWJIBHOTO Jejla W MEAHWIUHBI BBI3BAJO IPOTpecc
xuMud. TakuM 00pa3oM, MPOHM3BOACTBO CIIOCOOCTBOBAJIO COBEPIICH-
CTBOBAHHMIO CPEJICTB HAYYHOTO IKCIICPUMEHTA.
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B TecHoM B3aMMOAEWCTBHMM C TPOU3BOACTBOM CO3/IaBAIHCh
OCHOBBI COBpeMEHHBIX HayK. [Iporpecc B 3KOHOMUKE TPUBEN HE TOJIBKO
K 3apOXKJICHUIO KalUTaIM3Ma, HO U MOJTOTOBUI KOPEHHOM MEepeBOPOT B
HayKe — Hay49HYIO PEBOIIIONHIO, KoTopast nmpou3onia B X VII Beke.

JocTHoKeHUs1 MeIMIMHbI. MeauiuHa Obljla OJHOM M3 HEMHOTHX
oTpacieit 3HaHUs, B KOTOPOH OBLT JOCTUTHYT MPOTPECC IO CPABHEHUIO C
AQHTUYHOCTBI0. BiusiHue BU3aHTUICKON MeAMIIMHBI CKa3bIBAJIOCh KaK B
apabckux cTpaHax, Tak ¥ B EBpomne B snoxy Bospoxkaenus. Bmots 1o
XVI Beka npeanonaranoch, 4To 00JIe3Hb ABISIETCS CIEJCTBUEM HEHOP-
MaJIEHOTO CMEIICHHS YETHIPEX JKUIKHAX Cpell opraHu3Ma (KpoBH, MOKPO-
TBI, KEJITOW M YepHOU kemur). [IepBbIM BBI30B 3TOH TEOpHUH OpOCHI
mBeapckuit anxumuk Iapaueabce (1493 — 1541), KoTOpBI yTBEp-
JaJl, 4TOo OOJNE3HU CBSI3aHBl C HAPYIICHUSMU PA3IHMYHBIX OPTaHOB U
MOTYT OBITh H3JEYEHBI MPU MOMOIIM XMMUYECKUX MpemnapatoB. [Ipu-
MEpHO B 3TO JK€ BpeMs IEepBOE TIIATEIFHOE aHATOMUYECKOE HCCIIe-
JOBaHKWE YelloBeka ObLIO MpoBemeHO AHapeacoM Beszajaumem (1514 —
1564). Ero tpyn «CTpoeHHe 4YeIoBEYeCKOro Tejia» ObLI HalWcaH Ha
OCHOBE MHOTOYHCIICHHBIX HAOJIIOJICHUI NpH aHaTOMHPOBAHUH TPYIIOB.
OnHaKo OCHOBBI COBPEMEHHON MEIULIMHCKON HayKH ObUIN 3aJI0KCHBI
IIOYTH 4Yepe3 CTO JIET AHIVIMICKUM Yy4yeHbIM YuiabsaiMoM Iapseem
(1578 — 1657). On pa3paboran TeOpHI0 KPOBOOOpAIIIEHH s, [IOKA3aB, Y4TO
KpOBb B TeJIe YelloBeKa MUPKYIHPYET 0 3aMKHYTOMY KpyTy Onaromapst
COKpAIICHUSIM CepIla, a He TIeUeHH, KaK IoJIarajid paHee.

OCHOBOIOJIO)XHUKOM HAay4YHOW MHKPOCKOIHMM CTajl HHUJCpIaH-
ckuii Harypanuct AuToHu BaH JleBenryk (1632 —1723). Ou BBen
ynoTpeOleHne MHKPOCKOIa [UIS 300JIOTHYECKHX uccnenoBanuit. C
MIOMOIIBI0 M3TOTOBJIEHHOTO CBOMMH pyKaMH MHKpockoma JIeBeHTyk
OTKPBUT MUKPOOPTAaHU3MBI U UCCIIENOBAT CTPYKTYPY Pa3IAIHBIX (HOpM
JKUBON MaTEpUH.

Cpenu tuTaHOB BoO3pokaeHHs OQHO M3 MEPBBIX MECT MO IIpaBy
npunHaiexkut Jleonapmo ma Buwum (1452 — 1519) — Benukomy
UTANBTHCKOMY XYIO)KHHKY, H300peTaTelio 1 yueHoMy. B Mexanuke oH
CTal MpeAlleCTBEHHUKOM [lammnes B 00NacTM  CONPOTUBIICHUS
MartepuaioB. JIeoHapo BBeN MOHATHSA CHIIBI 1 MOMEHTA, KO3()(PHUIMEHT
TPEHUS, a TaKXKe BBIPAOOTaT PEKOMEHAAINH JUIS CTPOHTEIBECTBA apoK.
Cuma ero yMa e€ro TICHHAJIbHBIC HAy4HBIC TPEIBUACHUS, €T0
3aMeyYaTeNbHbIC TEXHUYECKHE W300pETeHHs, HAKOHEIl, €ro BEJHKOe
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pEaTCTHYECKOE HCKYCCTBO — BCE 3TO
MOBEprajio B  H3yMIIEHHE JIIOJeH
Peneccanca, CKIIOHHBIX BOCIPUHUMATD
Jleonapgo kak »UBOE BOILIOIICHUE
TOTO Weaja BCECTOPOHHE pPa3BUTOM
JIWYHOCTH, O KOTOPOM  MEUTaJIH
Jy4lllie U3 MBICIUTeNel u nucatenei
XV — XVI Bekos.

Hakoryienue HOBBIX 3HAHHH O
MPUPOZE POKAAIO HOBOE MAaTEpPUAIIHIC-
THYECKOE MHMPOBO33pEeHHEe U HOBBIC
METOABl HAYYHOTO  WCCIEIOBAHMUS.
Bombiioii Bki1ag B 000CHOBaHUE HOBBIX

METOJOB Hay4HOI'O II03HAHUs, IIOCTPO-
€HHbIX Ha onblTe, BHec PpeHcuc
Baxon (1561 — 1626). D1oT dhrmocod OBLT TaKKe TOCYIaPCTBEHHBIM
JesTeNleM U 3aHMMAall IOCT JIOpAA-KaHIUIepa IpU JABOpPE aHINIMHCKOro
kopons SkoBa I Crroapra. B counHenun «HoBBIH OpraHoH» OH pe3Ko
KPUTHKYET CXOJACTUYECKHE METOJbI J0KA3aTeJIbCTBA MCTUHBI, BBIIABU-
rasi BMECTO UX IIO3HaHHME MHpa C IIOMOIIBIO HAlllUX YyBCTB U paccynka.
BakoH pa3zpaboTan METOMOJOTHIO AKCIEPHMEHTATBLHOTO HCCIE0BaHMUS
SBJICHUH TIPUPOJBI: HA INEPBOM J3Tale NMPOBOJWTCS HAOIIONCHHE Haf
HCCIEIyeMBIM 00BEKTOM, H3y4alOTCsI €r0 CBOWCTBA M YCTaHABIMBAIOTCS
YJaCTHBIC 3aKOHBI; 3aTEM Ha OCHOBE 000OIIEHHS STUX JTAaHHBIX, TOTyICH-
HBIX TIPH KOHKPETHOM HCCJICIOBAHUM, BBUICHSAIOTCA OOIIME 3aKOHBI.
OxoHuaTenbHOE CyXJIeHHE 00 00BEKTHBHOCTH yCTAHOBJIEHHONW HCTHUHBI
NPUHUMAETCA TONBKO IIOCIE €€ MPOBEPKU C MOMOLIbI ONbITA U
MPAKTUKU.

TakuM 00pa3oM, B €CTECTBEHHBIX HayKax d3I10XH Bo3poxmaeHus
ObUI CO3MaH HOBBIH METOA MBIIIJICHUS, OCBOOOXKACHHBIM OT JOTM H
cxoslacTUKu. brnaronmaps 3ToMy Hayka BBIIBUIAE€TCS Ha IE€PENOBbLIE
MO3WIMM B JyXOBHOW KynbType. Bo Bcex cdepax uemoBedecKoi
JESITeIbHOCTY B 3TO BpeMsl LAPUT AyX MCKycCTBA. OJTO HAJOXKUIO
OTIEUaTOK U Ha XapaKTep Hay4HBIX HccaeqoBaHui. HayuHble TpakTaThl
MUCAJIUCH B JIUTEPATYPHOM CTHJIE. TeXHUUECKUE POEKThI BBIAAIOIUXCS
YUYCHBIX M n300peTareneil He MOAKPEIUISUINCh HAYYHBIM 00OOCHOBaHHEM
U Topoil OpiIM coBceM QaHTacTHUHBI. OJHAKO B psfe HaIpaBICHHH,

Puc. 5.1. Jleonapao na Bunuu
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TAaKUX KaK MCXaHHUKa, OIITUKA, XUMUS, JJICKTPUICCTBO, MArHETHU3M U JP.
HayKa JOCTHUIJIA TOPOra BEJIMKUX IEPEMEH.

Opnako B smoxy PeHeccaHca cpeaHEBEKOBBIM Mpak He ObLI MOJ-
HOCTBIO Pa3BesH CBETOM HCKYCCTBa M HayKd. L[eHTpanm30BaHHEIE TOCY-
IapcTBa STON AMOXM OBUIM MEHee NeMOKPAaTHYHBIMH, YeM CpEIHEBe-
KOBBIE (heomaibHBIC KOpOoJeBCcTBA. B mHTEIIIeKTYansHOM Ttane Penec-
CaHC BO MHOTHX OTHOIICHUSAX ObLI Ooiiee cMyTHBIM, ueM CpeaHeBe-
KOBbe. [IOCTaTOYHO BCIIOMHHUTH COXCOKCHHE BEIbM B mepuona Pedopma-
LMY, WHKBU3ULMIO, 3BEPCTBA KOTOPOH OBLIM XYK€ CpPEIHEBEKOBOM
KECTOKOCTH.

Ho B 10 %e Bpemst B amoxy Bo3pokmeHus kak IMIMpOKOe UACHHO-
KyJIbTypHOE JBIKEHHE chopmupoBaics rymanusM. CBoOoma w
PaCKOBAaHHOCTh MBICIIM  CO3/ajla MPEANOCBUIKM  JJI  CO3JaHHUA
MHO>KECTBa Hay4YHBIX HaIlpaBJIeHHU B TYMaHUTapHOU cdepe:

— TpyznamMu MakuaBesuti ObUIO MOJIOKEHO HAYallo TOJIUTOIOTHH;

— COIIMANbHBIE HIealbl TyMaHW3Ma C(HOPMHPOBAINCH B BHUE
YTOIMYECKUX KOHLENINH KOMMYHU3Ma;

— B PEIIMTHO3HONW cdepe KpyMHEHIIUM HISHHO-TIOTUTHYECKIM
JBWKEHUEM cTana Pedopmainus, koTopas B Jyxe SIOXH MpHU3bIBaja K
BO3POXKJEHUIO HMCTHMHHOIO I€PBOHAYAJIILHOTO XPHUCTUAHCTBA, aroc-
TOJILHOU LEPKBH;

— BO3HMKAET IepBas B UCTOPUU SKOHOMHUYECKON MBICIH IIKOJA —
MEPKaHTHUJIN3M, OTpaXkarollasi MOJIMHHbIE 3aKOHOMEPHOCTH SKOHOMHU-
YECKOTO Pa3BUTHS CTpaH EBpOIBI B IEpHOI CTAHOBJICHUS a0COIIOTH3MA.

5.2. PazBuTHe actpoHoMuu u cucrema Konepuuka

Ho XVI Beka, cuuTaromerocss Ha4aaoM COBPEMEHHOM 3pbI B HAYKE,
mpeoOmagan B3I Ha DBceeleHHyI0, OCHOBaHHBIH Ha TEOPHSIX
ApuCTOTENS ¥ pa3BUBIIETO UX acTpoHoMa [ITonemest. 3emist momereHa
B LeHTp COJHEYHOH CUCTEMBI, YTO COOTBETCTBOBAJIO XPHUCTHUAHCKOM
TEOJOTHH, CHAENaBLIEH JApaMy TIpEeXONaAeHUss U CIOACeHUs JIyIIU
KpacyroibHbIM KaMmHeM ucrtopud. Korma ke, NpousBoIs acTpo-
HOMUYECKHE HAONIOJCHUS, YYeHBbIe OOHAPYXWIM IPOTUBOPEUYHS B
cucreme lItonemes;, opOUTHI MIaHET OBUTH BBIUEPUEHBI MO-APYroOMy H
mproOpeny BechbMa 3aMBICIOBATHI BHJ HCKIIOYHUTENBHO IS TOTO,
9TOOBI COOTBETCTBOBATH JAHHOM TEOPHH.
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He Bce y4eHble paszfensnu Tod-
Ky 3penus I[ltomemes, omHako B Te-
YEHUE BCETO NMEPUOJIa CPETHEBEKOBBS
ee HHUKTO He ocnapusain. llepsas
TIIATENFHO pa3paboTaHHAS aJbTep-
HaTWBHAs Teopusi OBUIa TIpencTa-
BineHa Konepuukom. Ilonbckuii yue-
el Hukosait Konmepuux (1473 —
1543), Oynyun  KadenpalbHbIM
KaHOHUKOM, OOJBIIYIO0 YacTh JKU3HU
MIOCBSATIJI HAYYHBIM HCCIIEJOBAHIISIM.
OH moJTy4mJI Xopolee o0pa3oBaHHE,
oOy4asce B KpakoBckoMm yHuBep-
cutete, bonmonse, [Taxye u @appape.

Komepauk mpenmoxun peso-
JIIOIMOHHO HOBYIO MOJIENIb MHPO-
3/aHus — renuoueHTpudeckyo (¢ CoiHIEM B IIEHTpE), KapAWHAIBHO
OTJIIMYABIIYIOCS OT W3BECTHOM Ha TOT MoMeHT. OH yTBep)Kaai, d9To
ConHue sBISETCS HEMOABMXHBIM IIEHTPOM, BOKPYI' KOTOPOIO Bpalla-
I0TCS IUTIAHETHI; U 4TO 3eMJylsl — OJiHa U3 ATHX maHet. [leproz obOpaie-
HUA Hailel raneTsl BOKpyr CoJiHIla paBeH roay, KpoMe TOro, oHa Bpa-
aeTcs BOKpYr COOCTBEHHOM OCH, cOBepIasi MOTHBINH 000pOT 3a CYTKH.
VYyenslid Takxke mnosarai, uro JlyHa — 3TO He OJHA W3 IUIAHET, Kak
CUHUTAIX B TO BpeMsd, a CIyTHUK 3emiu. KomepHHUK NMEepBBIM Pacrosio-
KW TUTAHETHl B TIPABIIIFHOM IOPSAKE MO CTENCHU MX YIAIEHHOCTH OT
ConHila — Mepkypuil kak camyro OnmkHIOO, a CaTypH Kak CaMmyro
nanpHio0 (Ypan, Hentyn u I[lnyToH Torma emie He ObUIM OTKPBITHI).
HoBast Teopuss B 0OCHOBHOM Obljla TPaBHJIBHOH, HO B HEH HMMENCh W
ciabple MecTa — JUIS BBIYMCICHUI 3Ta cucTeMa Oblla TOYTH TAaKOH ke
CIOKHOHM, Kak M TMTOJEMEEBCKas, TJaBHbIM 00pa3oM TIOTOMY, 4YTO
Koneprrk omm60oYHO cynTan OpOUTHI IUTAHET OKPYKHOCTSIMH.

Coznanue KonepHUKOM TIelHOLEHTPUYECKOW CHCTEMBI MHUpA,
OCHOBaHHOM Ha OIMCATEJIbHOM aCTPOHOMMHM, CTajl0 BEIMYaNIINM
JocTiwxeHueM snoxu Bospoxaenus. B teopun KonepHuka, Hapsny c
Hay4YHBIMH BO33PEHUSMH, MPOBO3INIALIAINCE THIOTE3bl, HMEIOLINE
ICTETUYECKUM CMBICH, XapaKTepHble Ml SIO0XM HCKyccTBa. Mpes
Konepuuka o pagoBom Mecte 3emau Bo BceneHHoil motpscia
MHPOBO33PEHHE DJIIOXH, YCHIIMIA KPUTHYECKHH IyX, CTONb HEOOXo-
JUMBIA U1 CTAaHOBJIEHHMA HaykKu. XOTS MJAJNEKO HE BCE Hepapxu

Puc. 5.2. Huxounaii Konepuuk
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KaTOJIMYEeCKOH IIEPKBU BBICTYMAIM MPOTHB HOBBIX wuuel, KomepHuk
CO3HaBaJl, 4YTO €ro BBIBOJAbI HE TOJIBKO MEHSIOT NPEICTaBICHUS O
BceneHHoll, HO MOTyT OKa3aTbCsl U epeTudeckuMu. [1o3ToMy OH cuuTan
HEOOXOJUMBIM HOATOTOBUTH OOIIECTBO K BOCIIPUATHIO HOBOM CHCTEMBI
W He crhemwn myOonukoBaTh cBod Tpyn «O0 oOpameHusXx HeOSCHBIX
cdep», KOTOPBIH BBIIIEN B CBET TOJIBKO B TOA cMepTd ydeHoro (1543).
Kuura 6puta nocesmena I[lane PumckoMy, a B IpeAuCIOBHM OBUIO
YKa3aHO, 4TO LEJbI0 HAIUCAHUSA Tpyla SBJSETCS JKeJaHUEe I[10MOYb
acTpOHOMaM IIpU BBIUYUCIICHUSX, @ HE KpUTHUKA Teopuu [ITonemest.

Xors B Te BpemeHa Teopus KomepHuka eme He Obuia
OKOHYATeJIbHO MOATBEP)KACHA, yCTapeBllas KapTHMHAa MHpa CTpEMH-
TENBEHO PYIIWIACH. 3HAYUTENBHBIN yaap OMIHMOOYHBIM IMPEACTaBICHUIM
ObL1 HaHeceH marckum actpoHomom Tuxo Bpare (1546 —1601),
KOTOpbIMH B 1572 romy 3aMeTW CBEPXHOBYIO 3BE3Ay — HEHU3MEPUMO
JAJIEKyl0 M OYeHb SpPKYI, 4Yb€ IOSABJIEHHE B «HEU3MEHHOM)
npocTpaHcTse 3a JIyHoit 66110 OBl HEBO3MOXKHO. CIIyCTS HECKOJIBKO JIET
Bpare HaOmioman CTONb Ke HEBEpOSTHOE IMOSBICHHE KOMETHL. B
pe3ynbTaTe MacIITaOHBIX W CHCTEMATHYECKUX HAOIONEHHH HCCIeNo-
BaTellb ONpPEJISNINII MOJIOKEHNE MHOTMX HEOECHBIX TN M M3/al IEepBBIi
COBPEMEHHBII KaTajor 3Be3I.

Eme Gosee Bnewarssroniie u yoenuTeIbHEIE JaHHBIE OBLTH TTOITY-
YeHbl MTAIBIHCKMM yueHBbIM [ammiteo Tanauieem (1564 — 1642). Emy
MOBE3JI0, TAK KaK OH Y€ MOT HCIIOJIb30BAaTh TEXHUYECKOE HOBIIECTBO —
3pUTENbHYI0 TpYyOy, n300peTeHHyr0 B ["ommanaun npuMepro B 1600 T.
[Moutn cpazy »xe mocne momydeHus B 1609 romy wm3Bectnit o ee
cymiecTBoBaHUM ['anmuiiell CKOHCTPyHpOBaJI TOpa3io Oojiee COBEpIICH-
HBIH Tpubop 11t HabmroneHus 3a HeOOM — Teneckoll. Ero oTkpbIThs
HMMeJH OTPOMHOE 3HaYeHHe, TaK KaK, IOMUMO BCero mnpodero, [ anuieit
YCTAaHOBWJI CYILECTBOBAHME MHOXKECTBA 3BE€3]l, HE BHJIUMBIX HEBO-
OPYKCHHBIM TIJIa30M, MATCH Ha COJ'IHHC, KpaTe€poB Ha IMNOBEPXHOCTHU
Jlynsl, ciytHEkoB FOnmTepa u ¢pa3 Benepsr.

lanuneit ncnonab30Ba CBOM OTKPBITUS JIJIsI TOATBEPKIECHUS T€INO-
neHTpudeckoi Teopun KonepHuka. OnHaKo 3TO yrpokajnao TpaauLUsIM
W aBTOPHUTETY OMOJICHCKOrO y4eHHs, OCHOBAHHOTO MCKITIOYHTEIHHO Ha
reoueHTpuieckoil teopuu, u llepkoBp 3abuna tpeBory. Cam Ilama
Pumckuit 3anperun [Dammnero otcramBarh B3msiabl KomepHuka, u
VYeHBIH JoJTHE TOABl HHYEro Ha 3Ty TeMy He myOmukosan. Ho,
paccuuThiBas, YTO CllaBa CMOXXET OIpaJUTh €ro OT MpPECieAOBaHUI
Hepkeu, B 1632 1. Tanmnelr omyOnukoBan TpakTtatr «Juamor o aByx
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[JIaBHEHIIUX CHUCTEMax MHpa», B KOTOPOM OIpOBEpraj MOJOXKEHHS
cuctembl [Itonemes. [Ipu 3TOM OH COXpaHWJI BHOMMOCTH TOTO, UTO
clieyeT ykazaHWsM [lambl W 3aKOHYMJI KHHUTY YTBEPXKICHHEM, 4YTO
TBOpeHHs pyK ['OCHOAHMUX B NEHCTBUTEIBHOCTU HEIOCTYITHBI TOHH-
MaHUI0 YenoBeka. OJHAKO 3TO HE TOMOrIo, 69-TeTHUH ydeHbIH ObLI
BEI3BaH B Pum, re mpencran nmepex cyoM HHKBH3ULIUHU U OBUT OOBUHEH
B epecu. Ilox yrpo3oii cMepTHOro npuroBopa I'anuneil BEIHYXIEH ObLI
MIPU3HATH CBOIO «OLIMOKY» M pacKasThcs. B pesymbrare oH oTmenmancs
BeChbMa MSTKHM JJIi TOTO BpPEMECHH HakKa3aHHeM, U B TEUCHHE
OCTaBIIMXCS BOCBMH JIET CBOEH XH3HM HAXOAWICA TMOJ JOMAIIHUM
apecToM Ha CBOEH BHJUIE B ApUeTpH.

Puc. 5.3. Tanuneo INanumeif u ero Teneckorn, XpaHsmuuics
B acTpOHOMHUYEcKoM Mys3ee JIoH0Ha.

[onsitku LlepkBu 3anpetuts Teopuro KomepHuka moTeprenu
Hey#ady, MOCKONBKY KHHUra [ammiest Obuta mepeBefeHa HAa MHOTHE
SI3BIKM M cTana nomyisipHod B EBpone. Kpome Ttoro, BaxxHble moA-
TBEPXKIEHUs CIIpaBeUIMBOCTH Teopun KomepHuka mpenocraBusl He-
merkuii actporom Morann Kemaep (1571 — 1630), kotopsriit B 1609 —
1619 rr. oTkpblI TpH 3aKoHa ABxKeHHs uiaHeT. CoryacHo KonepHuky
u [Nanunero mnaneTs! BpamiatoTces Bokpyr ColHIA 10 KPYroBO# OpOuTe,
Kemnep ke ompenenws, 4TO OpPOWUTHI IUTAHET SIBJISIOTCS DJUIUAIITH-
YECKUMH, U TEM CaMBIM YCTPAHWJI OLIMOKU CBOMX IPEIIICCTBEHHHUKOB.
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OH TpPONEMOHCTPUPOBAN, YTO TEIHOLCHTPHYECKAs TEOPHUs MPOIIe
cucreMmbl [ltonmemesi, a Takke CBOOOJHAa OT €€ TPOTHBOPCUHIA.
Heckonpkumu rogamu mo3xe Kerutep coznan Pymonb(poBel TaOmUIIEL, C
MOMOIIBIO KOTOPBIX OBLJIO BO3MOXKHO MPECKa3aTh JABWKCHUE TUIAHET B
OynymeM. OcHoBaHHbIe Ha paboTax Tuxo bpare, 3TH OTKpHITHA
O3HaMCHOBAJIM HAYaI0 BCEOOBEMITIOMIETO W MAaTEeMaTHYECKH TOYHOTO
orucanusi CONHEYHOU CUCTEMBIL.

5.3. Pa3zBuTHe MaTeMaTUKHU B 30Xy Bo3poxkneHust

B 10 Bpemsi, koraa B MyCyJIbMaHCKOM MHUpE HayKa IMOIIUIA Ha CIIaJI,
B EBpore Hadanoch OypHOe pa3BUTHE MAaTEMaTHKH H MEXaHHKH.
[lepBbIM 3HAYMTENBEHBIM COYMHEHHEM IO MareMmatuke ctanu «[1aTh
KHUT O TPEYrOJbHHUKAX BCSIKOTO POJA» HEMEUKOro acTpOHOMa U
mareMatuka Moranna Mioepa (1436 — 1476), U3BECTHOIO TaKKe
noza uMeHeM PermomonTaH. B 3Toif paboTe TPUIOHOMETPHS BIIEPBBIE
TPaKTOBaJach Kak caMOCTOsATENbHas Hayka. Kpome Toro PernomonTan
BBEJI B OOpallcHHe pauKajibl U IpaBUiIa ACHCTBUN Ham HuMU. MM B
paguKajgax pelieHbl HEKOTOPhIE YpaBHEHMS TpeTbeld M YeTBEPTOH
creneneii. ITozguee mpodeccop Bomonckoro yHmBepcuteta CIHIHOH
aean Meppo (1465 — 1526) mamen o6Imuii METO PELICHNS HEMOIHOTO
KyOHUYECKOT0 YpaBHEHHS BHJIA

x> +px=q, rae p,q>0 (5.1)

Cpenu yuenbix XVI Beka, BHeCHIUX OOJBIION BKIAA B Pa3BUTHE
MaTeMaTHKH, MOXHO BBIIEJIUTh CAEAYIOIIMX:

Huxono ®ountana, mpo3sanubii Tapraaes (1499 —1557) —
UTANBSIHCKUN ydeHblii-camoyuka. Caenan mepBblii mepeBon «Hauam»
EBkimma Ha UTAILIHCKUN S3BIK. BBUT BUJIHBIM CHEUAIIMCTOM B
¢doprudukannu. TapTambs HE TOJIBKO 3aHOBO OTKpBII pelIeHHe
ypasaenus (5.1), HO TakKe CMOT PENIUTh ypaBHEHHE, B KoTopom P<0.

Uranesackuii  yuensiii  JIxxepoaamo Kapmano (1501 — 1576)
MpUIyMall crioco0 CBeIEHHMs MOJHOTO KyOHMYecKoro ypaBHEHHs K BHIY,
B KOTOPOM OTCYTCTBYET WIEH C KBaApaToM HEW3BECTHOT'O M PAaCIpO-
CTpaHMI €ro Ha YypaBHeHHs ueTBeproil creneHu. OH BBen
OTpULATENbHbIE KOPHU M MHUMBbIE uuciaa. CBOM Pe3ylabTaThl yUCHBIH
OITyOJINKOBAJ, BKIIOYMB TAaKXKE B CBOIO KHUTY M METOJ PEIICHHS
YPaBHEHUs] YETBEPTOM CTENEHM, OTKPBITHIA €ro yueHuUkoM Jlymaku
®eppapu (1522 — 1565). B pesynbrare mexay Tapranes u Kapaano
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BO3HUK CIIOp O MPUOPUTETE Ha CHOCOOBI PELICHUS CTENEHHbIX
ypaBHEHUH, KOTOpbIii oOcyxmaercs moutd 500 JeT U BbI3Bal
OOIIMPHYIO JHUTEPaTypy, OAHAKO MCTHHY BpSA JM YyAAcTcs Haitu.
ITomoXUTENBHBIM Ke PE3yJbTATOM 3TOr0 CIOpa CTAI0 CTpeMIICHHE
YYeHBIX HE CKpPBIBATh CBOW IOCTIDKCHHS, YTOOBI 3apabaThIBaTh C HX
MTOMOIITBIO ICHBI'M HA JHCITYTaX, a IMyOJIMKOBaTh UX B HAYYHOH MIECUaTH.

Ioucku pemenus anredGpanuecKux YpaBHEHMI BBICIIUX CTEHEHEN
3aHUMAJIFCh MHOTHE aCTPOHOMBI 1 MATEMATHKH B T€UEHHE CIICIYIOIIHX
300 ner. Cpemm nux Jlammac, Jlarpamxk, JleBeppoe, Oinep u mp.
ITeITasich OTHICKATh (POPMYITY JJISI PEIICHHS B pauKaiax ypaBHeHus K-if
CTeleHr, Diiep Haimen oOImWi BUA KOpPHEH s Jr000T0 ypaBHEHHS
CTEIeH! He BbIlIe yeTBepToi. Ho cBecTH 00Iee OyKBEeHHOE ypaBHCHHE
IATOI CTeNeHH K YpaBHEHMSAM HHU3IIMX CTEeNeHed eMy He ynanock. B
1770 — 1771 rr. Jlarpamx IpeaIpHHSIT CHCTEMaTHUeCKOe UCCIIeI0BaHMe
BCEX METONIOB PEIICHUS W TpPHIIe] K BEBOAY: «OUYeHb COMHHTENIBHO,
9YTOOBl METOABI ... MOINM OBl JaTh IOJHOE PELICHHE YpaBHEHHS S5-I
crerienn». B 1799 r. utanesauckuit marematuk I1. Pyd¢unu (c npole-
nmamu), a B 1826 r. Hopexckuit maremaTrk H. I'. AGenn (TIOJTHOCTHIO)
JIOKa3aly, 4To aaredpanyeckue ypaBHEHUs CTETICHU BBIIIE YETBEPTOH €
OyKBEHHBIMU KO3 (HLINEHTAMH HE PELIAIOTCS B pauKaax.

B pabGore «BBemenue B HCKyccTBO aHainu3a»y ®pancya Buera
(1540 — 1603) uznaraeT OCHOBBI ANT€OPBI U TIOABOIUT HTOI MATEMATHKU
snoxu Bospoxaenus. B aToit paboTe MOSBISAIOTCS Takue MpaBUIIa:
CIIO’)KCHHE W BBEIYUTAHUC IIPOU3BOIUTCS TOIBKO HAaJ OJHOPa3MEPHBIMH
BEeJIMYMHAMH, YMHOXKEHHE W JCICHHE BBI3BIBAIOT H3MEHCHUE
pa3sMepHOCTH.

Onnako anrebpy Buera Bckope BbiTecHseT anrebpa P. [lexapra.
JexapToBO TOHSATHE «IIEPEMEHHAs BEIUYMHA» CTala IOBOPOTHBIM
nyuktoM B Martematuke XVII Beka. Kpome Toro on BBen
MPSIMOYTOJIBHYIO  (ICKapTOBY) CHUCTEMY KOOPIMHAT, COBPEMCECHHBIC
o0o3HayeHWss B anreOpe W Hamucan TIepBOE COYMHEHHE 10
AHAJTUTUYECKON T€OMETPUH.

JanpHeiiliee pa3BUTUE aHAIUTUYECKas IEOMETpHs IOJNydywsia B
XVII Beke B Tpymax Ilbepa ®epma (1601 — 1665), kotopsiii Takke
JOOWIICA BBIJAIOIIMXCS PE3YJIbTaTOB B TEOPUM YHUCEN U B METOJaX
OECKOHEYHO MaJbIX. A COBPEMCHHBIH BUJ aHATUTHYIECCKAS TCOMETPHSI
nonyumina Omaromapst K. A. Knepo u JI. Diinepy. [losBienue anamutu-
YEeCKOIl reOMEeTpHH CYIIECTBEHHO 00Jerdmyio (GpopMHUpOBaHME aHAIN3a
OECKOHEYHO MAJIBIX.
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W3 ppyrux nocrmxenuin XVII Beka ciaenyeT OTMETUTh OTKDPBITHE
JI0rapu(MoB, CYIIECTBEHHO 00JIEruaBIINuX IPOBEJCHUE IPOMO3AKHX BbI-
YMCICHUI Ha MPOTSHXKEHUHM MOYTU ueThlpex cronetuil. Teoperudeckue
OCHOBBI JIOTapU(MOB Havdanu (HOpMHUPOBATHCA JABHO, €Ile B Tpyldax
Apxumena u Jluodanta Anexcanapuiickoro. IlepBbie TaOuuIbl Jora-
pudmoB coctaBui B 1603 — 1611 1. corpyaauk oocepBaropun Kerurepa
mBesckuii Matematuk Mocr Bropru (1552 — 1632). Omnako oH u3zan
ux Tonbko B 1620r., u TOo mo HacrosHutro Kemnepa. Ero omepenun
wotnanackuid 6apod Jxon Henep (1550 — 1617), uznasumii B 1614 1.
B AHrmmn kHury «OIHcaHWe YAWBHUTENBHBIX TaOIHI[ JIOTapu(pMOBY.
JlorapudMer OBICTPO PacHpPOCTPAHUINCH B BBIYUCIUTEIBHON MPaKTHKE
BO BCEM MHUpE.

5.4. UcciaenoBanus B 00J1aCTH CTATHKH

Kak yxe oTMeuanoch, cTaTHKa Ha MNPOTSHKEHHWH THICSYENCTHIA
pa3BUBajach C€aMOCTOSTENIbHO. Pa3BuBas KuHeMaTHdyeckoe Harmpa-
BIIeHHE, Bocxomsmiee K Apuctotento, ppanmysckuid yuensiid X1 Beka
Hopnan Hemopapuii (0 ero JIMYHOCTH TOYHBIX CBEICHHI HE MMEETCS)
HE TOJIFKO MOJYYHJI MPaBUIBHOE pelleHHe 3aJayll O PaBHOBECHU Teja
Ha HAKJIOHHOHM IMJIOCKOCTH, HO W TOHSJI, YTO M3BECTHBIA B JIPEBHOCTH
3aKOH PaBHOBECHs HA pbluare M HEM3BECTHBIN paHee 3aKOH PaBHOBECHS
Ha HAaKJIOHHOM IUIOCKOCTH SIBJISIOTCS YaCTHBIMH CIIy4asMH KakOro-To
obmero 3akoHa. Bmmsaue mkonsr MopnaHa MOKHO TPOCIEIUTH B
pabotax Jleonapno na Burum. B jampHeimem pa3BUTHEM TpaIuLIdi
3TOM LIKOJIBI 3aHUMAJUCh Takxke TapTanbs u Kapaano.

B crartuke snoxm Bo3poxkaeHuss HameuyaeTcss M TEHACHIMS K
Pa3BUTHUIO 3a0BITOTO B CpPEeHHE BEKa apXUMEIOBCKOTO HAIMPABIICHUS —
reoMeTpuyeckor cratuky. Hauargom ee u3ydeHHsS MOXKHO CUMTaTh
koHery XV — Hauano XVI Beka, Korza mocjie B3ATHS TypKaMmH
Koncrantunonons B 3amagHoi EBpomne mnosSBUIMCH NPHUBE3EHHBIE
BH3aHTUHCKUMH O€XKEHIIAMH OCTATKA COOPaHUI aHTUYHBIX PYKOITHUCEH.

®panyecko Maspoauko (1494 — 1575) u ®enepuro Koman-
auno (1509 — 1575) mpuHamiekar nepBble MepeBOjbl Apxumena Ha
JATUHCKUU A3BIK U KOMMEHTapUU K HUM; IpUyeM 00a aBTopa MOMHUMO
KOMMEHTHPOBAaHHUS PacCMaTpUBAIOT U MHOTOYHUCIIEHHbIE COOCTBEHHBIE
3aJlayM Ha OmpeieNieHUe IIEHTPOB TSHKECTH Pa3IUIHbIX QUTY.
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Cpenu yueHbIX, pa3BUBABIIUX T€OMETPUYECKYIO CTATHKY MOXKHO
otMeTuTh yueHuka Komanmuno I'Bugo Yoanasau nesb Monrte (1545 —
1607), koTOpBIi caM HENOCPEICTBEHHO 3aHUMAJICS WHXKEHEpHOU
NpakTUKOW. BompocoB craTMKM OH Kacaercsi B JBYX COYMHEHUSX:
«Kuura o mexannke» u «3aMeuyaHusi 1o MoBoAy Tpakrara Apxumena «O
paBHOBeCHMH IUIOCKUX Qurypy». Kpome counHeHWid Apxumena Ienib
Momnte cceinaetcs Ha Ilanma n I'epoHa AnekcaHApUNCKOTro, BIUSHUE
KOTOPBIX CKa3aJIoCh B €r0 OMUCAHHUU «IIPOCTHIX MamuH». Jlear MoHTe
elle He BBOAMUT SIBHO TOHSATHE MOMEHTa CHWJIbI, HO Ha MPAaKTHKE UM
noisib3yerca. C IOMOIIBI0 TEOMETPUUECKOT0 METOa OH pacCMaTpUBaeT
3alayd O PpaBHOBECHM pbluara, BECOB M TIpPy30B Ha HaKJIOHHOM
miockocTd. OHAKO B HEKOTOPHIX 3amayax [lenp MoHTte oTcTymaer ot
TeOMETPUYECKON CTaTHUKU M TaM, TJie 3TO Ieslecoo0pa3Ho, HapUMep, B
3a/laye 0 paBHOBECHU I'py3a, MOJBEIIEHHOTO Ha BepeBKE, MEPEKUHYTON
gepe3 OJOKH, OH IpubOeraer K OJHOMY M3 DIICMEHTAPHBIX BapHUAHTOB
MIPUHLIKIIA BO3MOXKHBIX CKOPOCTEH.

3HAYUTENbHBIA BKIaA B Pa3pabOTKy TEOMETPHUCCKOM CTAaTHUKH
BHEC KpYIHBIN MpeacTaBuTenb Hayku Bo3poxxaenus — dxkam0aTTHcTa
Benenertn (1530 —1590). Xotst oH ObUT ydyeHHKOM Tapraibd, B
CTaTUKE yYEHBIH IpUIEpKUBaJICA Tpaguluu Apxumena. bonee Toro, B
NEpBBIX TIJIaBax CBOEro OCHOBHOro Tpyna «KHura pasinyHbIx
MaTeMaTHYEeCKUX M (PU3MUYECKUX PacCyKICHWID beHemeTTn HEe TONBKO
paccMaTpuBaeT OIMUOOYHBIC TOJOKEHHUS CBOEr0 YYUTEIs, HO W
MOJIBEpPraeT MPUHIUIUAILHOW KPUTHUKE OCHOBHBIE IMOJIOKEHUS LIKOJIBI
WNopnana. benenerty noap3yeTcsi MOHITHEM MOMEHTA CUJIBI, TIPU 3TOM
JIOCTATOYHO YETKO €ro (hopMymupyer, XOTs caM STOT TEPMHUH elie He
BBOAUT. C MOMOUIbIO CpaBHEHHSI MOMEHTOB cuil beHenertu momydaer
OKOHYATEIBHOE PEHICHUE ITOCTABICHHOH eIe APHUCTOTENeM 3a1adu 00
ycToiumBOCTH T-00pa3sHBEIX BECOB B MPSIMOM U MEPEBEPHYTOM
TTOJIO’KEHUSIX.

Cnenyer oTtmeruth, uyTO u Jeidb Monrte, u benenertn B
MPAKTUYECKUX BOMPOCAX MPHU BbIPaOOTKE KPATKUX TEXHUUECKUX MPaBUII
pacdera paBHOBECHS TeJ HCIHOJb30BAIM M HEKOTOPBIE MOJOXKEHUS
KHMHEMAaTHUYECKOM CTaTUKH.

Haunbonee nocnemnoBaTeNbHBIM MPEACTaBUTEIEM TEOMETPHUCCKOTO
HamnpaBJieHusI ObLT uIaMaHJICKUHA MaTeMaTHK, MEeXaHUK U pu3uk CHUMOH
Cresun (1548 — 1620). C 1583 r. o mnpemnomaBan B JlehmeHCKOM
YHUBEpCUTETE, [I/€ 4YHUTal JeKIuu 1o Martematuke. B 1620 r.
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OpTaHH30BaJl IIPU HEM MHXEHEPHYIO IIKOIY. B mocneaHue roasl sku3HU
YUEHBIH ObUI HHCIIEKTOPOM BOJHBIX COOPYKEHUH.

CreBuH 6bUT HauOoOIEE PEBHOCTHBIM IOCIEA0BaTENEM ApXUMena U
PELIUTEIbHO OTBEprai TpaJullui KUHEMAaTHUECKON CTATUKHU, B KOTOPOH
He BHJEI CTPOrOCTH M YETKOCTH U3J10kKeHUs. OCHOBHBIM €r0 TPYAOM I10
MeXaHuKe sBIsoTcs «Hadana craTuku», M3gaHHBIE Ha (aMaHICKOM
s3plke B 1586 . CBoto cratuky CumoH CTEBHH CTPOUT aKCHOMa-
TH4ecKu. BHavane oH naer onpeneneHys, B OCHOBY KOTOPBIX ITOJIOXKEHA
COBOKYITHOCTb OCHOBHBIX IOCTYJIATOB T'€OMETPHUUYECKON CTAaTUKU ApXU-
Mezna. 3aTeM y4eHbIH, ONMpasch Ha NPUHLUNBI ApPXUMEAa, BBHIBOAUT
3aKOH paBHOBECHUS pblyara. BriocieacTBiu ero J0ka3aTeabCTBO IPaBUIla
paBHOBECHS MPSIMOTO HEPABHOILIEUETO PhIYara ObIIO BOCIIPOU3BEACHO B
«becenax» I'anunes. J[lanee 3akoH paBHOBecuss pblyara CTeBUH
UCTIONB3yeT Uil BBIBOJA YCIOBUM paBHOBecHs B 0Ooiee CIOXKHBIX
CllydassX. Y4YeHbId JONOJHUTEIBHO BBOAWUT €IIE OAMH IPUHIUI,
COIJIaCHO KOTOPOMY HapyIlIEHHE PAaBHOBECHS B CHUCTEME HEBO3MOXHO,
€CIIH 3TO HapyIlleHUE He MEHSET HU BEJIMYMHBI, HU PacllOIOXKEHUs B Hell
rpy3oB. OH Takke BBEI B MEXAaHUKY TepMHH paBHoBecue. CTeBHH
HEepBbIM CGHOPMYIUPOBAT TEOPEMY O TPEYTOJBHHKE CHI, Jajl HOBOE
JIOKa3aTeIbCTBO 3aKOHY PABHOBECHS CHJ Ha HAKJIOHHOW IUIOCKOCTH,
OCHOBaHHO€ Ha HEBO3MOXKHOCTH BEUYHOTO [BUraTelsl U IPEeAIoKul
croco0 m300pakeHns CHIT ¢ TIOMOIIbI0 THHIHA. CTeBHH copMyTrpoBa
3aKOH THAPOCTATHYECKOTO AABJIICHUS, BBEN HMOHSITHE MeTaleHTpa. Tak-
UM 00pa3oM, ero TPYHAbl CHIFPAIM 3aBEPINAONIYI0 POJIb B Pa3BUTHUHU
FeOMETPUYECKOr0 HAMpaBICHUS JJIEMEHTApPHOW CTAaTUKU M THUAPO-
CTaTUKHU 310XxU Bo3poxnenus.

3aBepiiaer MOCTPOSHHE T€OMETPUUECKONW CTATHKHA Ha THIOCKOCTH
¢bpanmysckuit marematuk Ibep Bapunbon (1654 — 1722). B kuure
«HoBast MexaHMKa WM CTaTHKa», BBILIEANIEH IOCIE €ro CMEpTH B
1725r., OH HBIOXWI KypCc CTaTHKH JUIS IJIOCKOM CHCTEMBI CHII,
OTMMpasCh HAa 3aKOH IMapajielorpaMMa CHUJl M ypaBHEHHE MOMEHTOB.
3akoH TapajenorpaMMa OH, He3aBHCHMO OT HbIOTOHA, Takxke,
JIOKa3bIBaJl TIpW TOMOIIM CJIOXKEHHUS JBWKCHUH TOUYKU. BapuHBOHY
MPUHAICKUT U TEOpeMa O MOMEHTE PaBHOACHCTBYIOIIEH IUIOCKON
CHUCTEMBI CHJI, KOTOpass HocuT ero wums. OTOEeIpbHO B €ro KHUTE
paccMmaTpuBaeTcs OmNpeselicHHE YCJIOBHH paBHOBECHS Ha OCHOBAHHUH
TIPUHIMIIA BO3MOXKHBIX TEPEMENICHUH. 3aKOH TapajuiejorpaMma CHll
CTall OCHOBaHWEM JUISl CO3JaHUS TpapUUECKUX METOJOB CTATHKH.
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BapunboH pa3paboTaq METOJ] BEPEBOUYHOTO MHOTOYTOJBHHMKA ISt
OTIpEJICIICHHSI PAaBHOICUCTBYIOIEH CHII, JIEKAIINX B OJTHOM ITIOCKOCTH.
B XVIII Beke B pa3BUTUM I'€OMETPUYECKO CTAaTHKH HACTYNAeT
3aCcTON. YueHble 3aHUMAIOTCS aHATUTUYECKUMHM METOJaMU JAUHAMUKU.
3a0bITEIM OKa3bIBACTCS U BEPEBOYHBIM MHOTOYTOJIBHHK BapuHbOHA, €ro
3aHOBO OTKpbIBaeT Hemerkuit nmkerep Kapa Kyanman (1821 — 1881).

B snoxy Bo3poxneHus ombIT, HAKOIUICHHBIH I'peKaMu M PHUMIIS-
HaMM B UCKYCCTBE CTPOMTEIbCTBA M YACTHYHO YTPAu€HHBIH B CpelHUe
BeKa, OBUT TOMHAT HAa MPEXHIOI BBICOTY. OTO BBI3BAIO HMHTEpEC K
npobaeMe npodyHoctu. IlepBbIM, KTO ero 3aHsuIcs, cTan JleoHapmo na
BunHun. MexaHuka BbI3bIBaJia Yy HEro ocoOblid wHTepec. OH IMHUCAI:
«MexaHMKa — 3TO pail Ul MaTeMaTU4eCKOW HAayKH, IOCKOJIBKY MBI
MOJy4aeM B Hel IUTOJbI MaTeMaTUKWy. JIeoHapA0 BBEN NOHSTHS CHIIBL U
MOMEHTa, KO3((HUIMEHT TpeHHUs. YUeHBI NpUMEHSET «30J10Toe
MPaBMJIO MEXaHWKW» (BIOCIEACTBHH OHO BBIPOCIO B TIPHHINI
BUPTYalbHBIX II€pEMEIICHUH) K pacueTy pasn4HbIX IOABEMHBIX
MEXaHU3MOB, NPECTABIIIIONINX CO00H crucTeMy OJI0KOB U pelyaroB. OH
TaKXe IO0JIb3yeTCsl METOJOM MOMEHTOB M IOJIY4YaeT C €ro MOMOIIBIO
MIPaBUIIbHBIE PELICHUS 33734 O PAaBHOBECHU CTEpP)KHEBBIX cucTeM. Ilo-
BuauMoMy, JleoHapmo ga BuHum uMen Takxke IpaBHIIBHOE
MpPEJCTaBIECHNUE O PACIOPE, BO3HUKAIOLIEM B apKax.

Jleonapno na BuHYM SKCIEpUMEHTANbHO H3ydall HPOYHOCTH
CTPOUTENBHBIX MaTepuanoB. Ha puc. 5.4 mpuBemeHa ycTaHOBKa IS
ONpEJENCHNs] HArpy3KH, KOTOPYKH) MOXET BBIAEPKATb JKEIE3Hasl
MIPOBOJIOKA. YUEHBIH HCCIENO0Ball TAKKe COIPOTHUBIICHNE OaloOK M3rndy
U HEKOTOpPBIC MCCIEIOBAaHUS MO CONPOTHBICHUIO KOJIOHH. OHAKO ero
TPYJ OCTajcs HEONMyOJWKOBAaHHBIM M HE OKa3al BIMSHHUS HA Pa3BUTHE
HAYKHU O IPOYHOCTH.

Hauano uzydeHuro cornpoTHUBIIEHUsI MaTEPUATIOB TOJOKKA [ anueo
lamuneii. O BepBhIe 000CHOBAT HEOOXOAUMOCTH IPUMEHECHUS aHAIH-
THUYECKUX METOJOB pacyeTa B3aMeH 3MIHUpUUecKux npaBmi. B Jleiinene
B 1638 r. u3maercs ero kuura «becenpl 1 MaTeMaTHUECKHUE JOKA3aTENb-
CTBa OTHOCHTEJIBHO JIByX HOBBIX HAyK, KacarIIUXCd MEXaHWKH U
3aKOHOB TIAJICHUS», KOTOPas ¥ 3HAMEHYeT cO00il BOSHUKHOBEHHE HAYKH
0 TMPOYHOCTH.

lanmuneii yTBepkaaeT, 4YTo €CIIM BO3BOJUTH T€OMETPUUYECKH 10/100-
HbIE COOPY)XCHHS, TO N0 MEpe YBEJIUYCHHUS UX pasMepoB, OHH OyayT
CTAaHOBUTHCS BCE MEHEE MPOYHBIMU. YUEHBIN pa3padaThiBal METOIUKY
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MIPOBEJICHUS OTBITOB 10 aOCOIOTHOMY CONPOTUBIICHUIO Pa3phIBY H yC-
TaHABIUBAET, YTO MPOYHOCTH Opyca MPH PACTHKCHHUH IIPOMOPIHO-
HaJIbHA TUIOIIAJM €ro MONEPEeYHOTr0 CEUSHHSI U He 3aBUCUT OT JIJTHHBIL.

lanuneir paccmorpen 3amady 00 W3rnOe KOHCONBHOW Oaiku u
Oanky, Nexanied Ha JBYX oropax. Pemias 3TH 3amadd, OH BBOJUT
TIOHSITUE HAPSHKEHUH.

B cmydae KOHCONBHOW OajKe HPSMOYTOJEHOIO IMOIEPEYHOTO
cedeHus [anuieil NCXOAWI U3 TOTO, YTO OMACHBIM SIBIIIETCS cedeHue AB
B 3aJeNIke, a pa3pylICHHE MPOUCXOMUT H3-3a TMOSBJICHUS TPEUIMHBI Y
BEpXHEro pebpa Oanku A W BpalleHHS BOKPYr HIDKHETO pebpa B
ceueHuss AB (cm. puc. 5.5). Jlng OleHKH NMPOYHOCTH OH MPUHUMACT
pacTAruBaroIlue yCHJIUS B 3TOM CEUCHMH PABHOMEPHO paclpeelieH-
HBIMH, TI0JIarasi, TaKuM 00pa3oM, UTO HEeHTpalibHas JTMHUS HAXOJIUTCS Ha
BHYTPEHHEH MOBEPXHOCTU Ae(opMHpOBaHHOI Oanku. B sToMm ciyuae
MOMEHT CONPOTHUBIICHUS U3rH0Y B TPU pa3a BEIIIEC ICHCTBUTEIHLHOTO H,
COOTBETCTBEHHO, 3HAYCHUE pa3pyLIAIOIIe HArpy3KH TOXe IOJDKHO
ObITh B TpHu pa3a Bhme. OMHAKO, €CIM BCIIOMHUTH, YTO peajibHEIC
MaTepuaibl He cleAyroT 3akoHy ['yKa BIJIOTh 10 MOMEHTA pa3pylIeHHUS,
MO>KHO 3aMETHUTh, YTO olnOKa ["anuies OyaeT 3HaYUTeIbHO MEHbIIIE.
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Puc. 5.4. Cxema mzruba KOHCONBHOW Oaiku M rpadMKH pacrpeiereHus
HanpspkeHuit o amuiero (mo3. a), Mapuotry u JleiOuuny (mo3. b) u
[Mapany u HaBbe (1103. ¢)

Hccnenys Ganky, iexalryio Ha JIByX OIOpax, Y9eHbIH MPUXOIHUT K
BBIBOJIY, YTO M3TMOAIOIINI MOMEHT MMEeT MaKCHMAalbHOe 3HaueHHE B
TOW TO4YKE, IJe MPUI0KEHA HArpy3Ka, a AJIs €€ YMEHBIICHUS] Harpy3Ky
cllelyeT IIOMECTUTD B cepeluHy nposiera. [Ipu s3Tom anuneii 3ameuaer,
YTO MOKHO COKOHOMHTH Ha MaTepuale, yMEHbIIas! IONIEPEYHOE CEUCHNE
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Oanku BOmM3M omop. Jlamee OH JaeT MOJIHOE pELIEHHE 3aJadd o
3alIeMIIEHHOM Opyce paBHOT'O CONPOTHUBIIECHUS.

B 3axmouenue l'anunelt uccnenyer MPOYHOCTb IOJBIX OaloK,
yKa3bIBasi, UTO Takhe OAlIKU «HAXOIAT pa3HOOOpa3Heille NpuMeHEeHUs
B TEXHHKE — a eIlle Yallle B MPHPOJE — B IEIIX BO3MOXKHO OOJIBIIEro
YBEIMUYECHUSI IPOYHOCTH O€3 BO3pacTaHUS B Bece; NPUMEPAMHU TOMY
MOTYT CIY)KUTh KOCTH NTHLl U PA3HOTO BUAA TPOCTHUKU: U T€ U JIpyTrHe
OTINYAIOTCST OONBIION JIETKOCTHIO M B TO K€ BPEMS XOPOIIO COIpO-
TUBJIAIOTCS KaK M3THOY, TaK W M3JIOMy». TakuM oOpa3oM, HECMOTps Ha
HEKOTOpblE OIIMOKM, BEJHKUH y4YeHBId MONMydni pPsA [PaBUIBHBIX
pEe3yAbTaTOB M 3aJ0XKUJ OCHOBBI COIPOTHBIIEHUS MaTepuanoB. Ilpu
3TOM CJeIyeT OTMETHTb, YTO €ro HHTEPECYET TOJIBKO MpPEenesIbHOE
COCTOsIHME MaTepuana, ['anuneit He paccMaTpUBaeT 1ehOpMAaIHIO.

5.5. 3apoxnenne KiaccuuecKoi MeXaHMKHU

B XVII Beke Obla co3qaHa KiaacCHYecKasi MEXaHNuKa. Y HCTOKOB
HOBOMW HEApUCTOTEIIEBOM MEXaHUKH CTOSUTH CIICIYIONIHE YUCHBIC.

Jxeponamo KapmaHo 3aJI0KMJI OCHOBBI TCOPHH MEXaHH3MOB H
MammH. M300pen mapHUp, Nepenaroimid BpalleHHe MeXIy BajlaMH,
COCTaBJISIFOIIAMU  TTPOW3BOJIGHBIA W3MEHSFOIIANACS YTOJI, TMPEITOMKIIT
HCCIICJIOBAHNE MEXaHW3Ma IyTeM pa3jIoKCHHS €ro Ha 3JCMEHTapHBIC
3BEHbsI, BBEJI IEPEJATOYHOE YUCIIO.

JnutensHoe Bpemsi 3deMepHas TeopHs HUMIETyca U JelieHHe
JBW)KEHUS Ha €CTECTBEHHOE W HACHJILCTBEHHOE IOBJIENIM HaJl YYEHBIMU
W TPEnATCTBOBAIM Pa3BUTHIO OUHAMHUKH. OJHAKO IOCTENIEHHO B
TUHAMHKE 3apoXIaroTcs TNpeAcTaBieHHMs o0 wuHepuuu. Huxomait
Kyzanckuii, paccMaTpuBas ciydadl ABW)KEHHMS HACalIbHOIO LIapa IO
WJealbHOW TOPU3OHTAIBHOW IJIOCKOCTH, JENIaeT BBIBOA O TOM, 4TO,
Oyay4H OJHaXbI MPUBEICH B JABIKEHHE, IIap OyIeT ABUTaThCsl BCET/IA.
Jx. Kapnano npuxoauT kK TaKOMY K€ BBIBOAY.

HctuHHO HayuHas quHaMHMKa 3apoawiach B koHIE X VI Beka, u ¢
€e MOSBICHHEM MEXaHHWKA IpEBpaTWIach B HAayKy O JABW)XCHHH, B
KOTOpO TIOSBHJIMCH MOMBITKM OOBSCHUTH BCE SBJICHUS NPHUPOJILI Ha
OCHOBE Pa3BUTHs JOTUYECKUX TPUHIUIIOB.

JlocTOBEpHOCTh Hay4HBIX NPEACTABICHAN B paMKax MEXaHUYECKOMN
KapTHHBI MHpa OblIa TECHO CBS3aHA C Pa3BUTHEM SKCIEPHUMEHTATBHBIX
METOJIOB HCCIeqoBaHUsI. B wuccinenoBaHusax B 00JacTH MEXaHUKA
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HY>KJQJIUCh U aCTPOHOMHS, U BOCHHOE JeJI0 (0OCOOEHHO apTUILIepHs), U
THAPOTEXHUKA, U CTPOUTENBCTBO, U apXUTEKTYpa.

NMenHo MexaHHKa, a TOYHee ee pas3led AMHAMHUKA, HCIbITana
HauOoJiee CUJIbHOE BIMSHUE YKCIEPUMEHTAIbHBIX MeTO0B. CTaTuka, B
OTIMYHME OT ITUHAMHUKH, HE MOATBEpP)KIAJach B TaKOW CTENEHH JKCIIe-
puMmeHTaMu. JlMHaMuKa, OTBEYass Ha BOMPOC O IIEPEXOAE Tella WIH
MEXaHWYECKOH CHCTEMBI M3 HAuaJIbHOTO COCTOSHHS K MOCIEAYIOUIeMY
MoJ JACHCTBHEM 3aJaHHBIX CHJI, MOIJIa OBITh IONTBEP)KICHA COOT-
BETCTBYIOIIUM OSKCHEPHUMEHTOM. OTO H MPHIAI0 MEXaHHYECKOMY
€CTECTBO3HAHHUIO Ty HEOOpaTUMOCTh Pa3BUTHUA U Ty HOCTOBEPHOCTD,
KOTOpble OoTian4aroT Hayky XVII Beka OT HaydHBIX NOpeAcTaBICHUN
npensiaymero neproga. CTaHOBIEHHE KIIACCHISCKOW MEXaHUKH MOYKHO
CUMTATh OCHOBHOW cocCTaBiisitoled HaydHol peBomtounmn XVII Beka.
Krnaccuueckas mexanuka GpopMupoBaiach B X0A€ pelieHHsI HeOOIbILIOTO
gucia npobsieM. IlepBas mpoGiieMa — 3TO 3aKOH CBOOOTHOTO TaCHHS
Tejla U CBSI3aHHAs C HUM 3ajaya BHENTHEH OaIMCTHKH (TIOJET Tela,
OpOILIEHHOTO TMOJA YIJIOM K TOPH30HTY). JTa 3ajaya cTajla O4YeHb
aKTyaJIbHOH B CBSI3U C Pa3BUTHEM apTHILICPUH.

PaccmatpuBas B counHeHun «HoBas Hayka» OalNTUCTHYECKYIO
3anauy, Hukono TapTaiibsi MpUXOAUT K BBIBOJY O TOM, YTO TPACKTOPHS
BEIITYIIICHHOTO CHAapsIa Ha BCEM €€ MPOTSHKCHUH €CTh KPHBAs JIMHUS, B
TO BpeMs Kak JO HEro CUYHATANIOCh, YTO OHA COCTOUT W3 NIBYX HPSMBIX,
COCIMHCHHBIX KpUBOM nuHHeH. OH Takke AeiacT 3aKI0UYEHUE O TOM,
9T0 HauOOJbIIasl JAaJbHOCTH IIOJIETa CHApSAa COOTBETCTBYET VYIIIY
BO3BBIIICHUS 45°. BEIBOI MOCIEIHETO YTBEPKACHHUS HE COXPAHIICS, U
MO3TOMY HEM3BECTHO KaK OHO MOJyYeHO.

PemnrensHbIA yiap MO apUCTOTEIEBOM MEXAHUKE HAHEC YUYEHUK
Tapraneu [xambarructa benenertu. OH paboTtan mpu ABOpe Teprora
Cagoiickoro B Typune, Obi1 mocnenoBateneM KomepHuka u sBisieTCs
OJIHUM W13 OCHOBOIIOJIOKHHUKOB COBPEMEHHON MeXaHukH. benemertn
BBIIBUHYJI TEOPHUIO COOOLIAIOIIMXCS COCYAOB, BBEJ MOHATHE MOMEHTa
CHJIBI OTHOCUTEJIBHO TOYKH. C MOMOIIBIO NPUHIMIIA UHEPLUU yUEHBIN
OOBSICHSIET YCKOPEHHE, KOTOpoe MpuoOpeTaeT Teiao TMoj JeicTBHEM
MOCTOSSHHOM cuiibl. OH 3aJI0KMJI OCHOBBI HOBBIX NPEICTABICHHHA O
CBOOOIHOM TaJCHUW, WCCICIOBaNT NPUHIMI HAKIOHHOW IUTOCKOCTH,
MpsIMOJIMHEHHOE W BpallaTeIbHOE JBW)KEHWE, TajJeHue T1en. B
YaCTHOCTH, YCKOPEHHE, KOTOpPOE MNPHOOpETaeT Tejno MoA AeHCTBHEM
MOCTOSIHHOM ~CHJIBI, YYCHBIH OOBSICHAET C TOMOIIBIO IPHHIIHIA
nHepuuu. CornacHo beHeneTT, CKOpOCTh MaJleHUs] 3aBUCHT TOJBKO OT
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Pa3HOCTH MEXAY IUIOTHOCTHIO Tella W IUIOTHOCTBIO cpeibl. Takum
oOpa3oM, Tela pa3HOM MacChl, HO OJWHAKOBOH IUIOTHOCTH JOJDKHBI
IaJaTh OAUHAKOBO OBICTPO, OJHAKO, B OTJIMYHE OT COBPEMECHHOM TOYKHU
3peHHUs], OH CYUTAET, YTO B IYCTOTE TeJla Pa3HOW IUIOTHOCTH HOJIKHBI
MagaTh ¢ Pa3HbIMH CKOPOCTSIMH. beHeneTTH MEepBBIM B ITEYaTH OTKPBITO
KPUTHUKYET APHCTOTENs, yKa3plBas MPU 3TOM, YTO YAWBHUTEIBHO, KaK
ATO NIBE€ THICSIYM JIET HUKTO HE 3aMeday ero 3abmyxiaeHuil. B Hauane
CBOCH Hay4yHOW mIesTenbHOCTH [ammiedl HaXOmWiCs II0J CHIBLHBIM
BIUAHUEM beneneTTu.

Bonbmioit Bkian B pazButue auHamuku BHec CumoH CrteBuH. OH
NPUBOAMT Oojiee oOmIue paccykacHus. «JI100ble TIKECTH, ABHKHMbBIC
10 TOPU30HTANIH, KAKOBBI KOpa0jIx Ha BOJE, TEJIIErH HAa paBHUHAX I10JIeH
H T. II., HE HY)KJAFOTCS JJIs1 CBOETO ABMKCHHUS Ta)Ke B CUJIC OJHOM MYXH,
€CIM OCTaBUTh B CTOPOHE TE TMPEHSATCTBUSA, KOTOPBIE CO37aeT
OKpYy’)KaloIas cpella M KOTOpPHIe MEMIAIOT IBIKCHHIO, KaKOBBI BOIA,
BO3IyX, TPEHHE KOJIEC, OCCH, TOYKH U yJaphl O MOCTOBYIO JOPOT H T.
IL.». TakuM o0Opa3oM, Yy4eHble yke B TepBoil mojoBuHe XVI Beka
MPUOIH3MITUCH K 3aKOHY UHEPIIUH.

CTeBUH OJIHUM M3 TIEPBBIX 3aHUMAICA CUCTEMAaTHYECKUM
9KCIIEPUMEHTAILHBIM W3yYeHHEeM TMaJcHHUA Tell. YUYeHBIH HCCleaoBal
MarHeTu3M 3eMIIH, BBEIl B yroTpeOiieHre B EBporie necsatuaHbie Tpoou
7 TIPEIOKUI ACCITHUHYIO cuctemy Mmep. dDramaHACKWN MaTeMaTHK
chopMyIHpoBall YCIOBUS HAXOXKACHUS KOPHS B JaHHOM HMHTEpBaje U
MPEIJIOKKMI  CIIOCO0 ero MPHOMMKEHHOTO BbhIUMcIeHUs. OH Takxke
MIPEAJIOKHIT YIUTHIBATh OTPUIIATEIHHBIC KOPHHU YPABHEHHM.

IIpaBuiIbHBIM paBHOMEPHO-IIEPEMEHHBIM 3aKOH IBWKEHMS I1aJaro-
miero Tesna QopMyNMpyeT W MCIAaHCKUN ydeHBIH, mocienoBatenb Oxc-
dopackoit mkosel JJomenuxo Corto (1494 — 1560). OH maer s myTH,
MPONHJCHHOTO  TAJAlOUIMM  TEJIOM  3aKOH,  COBMAJAIONIMA  C
COBpPEMEHHBIM.

PemmTenpHBI mIar B CO3MAaHHMM HOBOH MEXaHUKH  CHeIall
I'. Tanune#i. OH OKOHYATENbHO JOKa3aj, YTO CKOPOCTh MAJCHHUS HE
3aBUCHUT OT Beca Tena. [IpoBoasl SKCIEpUMEHTANBHBIC HCCIISIOBAHMS
JIBIDKEHUSI TeJla Ha HAKJIOHHOW TIUIOCKOCTH, YYEHBIM BBIBEN 3aKOH
PaBHOYCKOPEHHOTO JIBIDKEHUsS. [ammied Takke OmNpeieNuil, 4YTO
TpaekTopusi OpOIIEHHOTo Teia siBiisieTcs Tapabosoil. Ha ocHoBanum
ATUX Pe3yJbTaTOB OH YCTAaHOBWJI NPHUHIUIIEI OTHOCHUTEIHHOCTH
JIBIDKEHUS, UHEPIIMH ¥ HE3aBUCUMOCTH JICUCTBHSI CHII, & TAK)KE TTOHSTHUS
CKOpPOCTHU B IaHHOW TOYKE, YCKOPEHMUSI, CII0KEHUS IBUKECHUH.
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Tlanuneld ogHMM W3 MEPBBIX HUCCIEAOBAN KoJeOaHUS MasTHHKA.
Eme B romer yueOnr B [Im3aHcKOM yHMBEpCHUTETE, CKydas BO BpeMs
MECCBI, OH 3aMETHJ TOT (aKT, YTO HYaCTOTa KOJCOAHUIA OTrPOMHOTO
MaHUKaJuIa, MOABEHIEHHOTO0 K KyHOJdy co0opa, HE 3aBHCHT OT HX
aMIUIUTYAbl.  Moaogol  CTYOEHT ONBITHBIM IyTEM  YCTAHOBUJI
MIPOIIOPLUOHAIIBHOCTh MEXAY JIMHAMH MAasTHUKOB M KBaJpaTaMu
BpeMEHHU X KadaHus. [lo31Hee cBONMCTBO MasATHUKA COXPAHSATH YaCTOTY
CBOOOAHBIX KOJICOAHMH TIPH MajbIX OTKIOHEHUSX YUYCHBIA XOTENl
HCIOJIB30BaTh I CO3/JaHUs YacoB.

Bonprmo#t Bkimaxm B (GOpPMHpOBAaHHE HOBOH JWHAMHKA BHEC
P. lexapt. OH chopMynupoBal TPUHIMI TOCTOSHCTBA KOJIMYECCTBA
IOBIDKCHUS M TIPUHIIAIT COXPAHEHHS PaOdOTHI, KOTOPBIE Y HETO SBIBUINCH
akcuoMmamu. B cBoux «Hauanax ¢unocobumn» Jlekapt He 000CHOBBIBAET
9TH TPUHLUIBI HUYEM, KPOME CCBUIKM Ha HEW3MEHHOCTh «00XKecT-
BEeHHOU Bosw». [Ipu 3TOM, rOBOpPs O KOJIMUECTBE IBIKEHUs, [lekapT He
YUWTHIBAET HAMpPaBJICHHUE JBM)KCHUS, OLTMOOYHO CUUTAs €TO CKASPHOM,
MPUYEM CYILIECTBEHHO MOJIOKUTEIbHON BETUYNHOM.

Xpuctnan [rolireHc gaer (OPMYITHUPOBKY 3aKOHA KOJIHYECTBA
JIBIDKEHUSI YK€ C YYETOM HAIpaBi€HUS JABW)KECHUS, Y HEro ke
MPUBOJUTCA U TiepBas (OpPMYyIUPOBKA 3aKOHA COXPaHEHHs JIBHKCHHS
neHTpa Macc. HpIOTOH m3iaraer STH 3aKOHBI B Ooliee 4eTKOU (opme,
OJIHAKO Y HETO HUTJIe HE YKa3aHO, YTO OHH, 110 CYTH, SBJISIOTCS OJHUM U
TeM >K€ 3aKOHOM. 3aKOH COXpaHEHHsl KOJIMYeCTBa IIBUKCHUS CTajH
MIPUMEHSATH JUTS PEIeHus 3a1a4 00 yaape Tell.

lolirenc  Tarkke OBUT ONHUM U3 TIEPBBIX HCCIICIOBATENICH,
paboTaBIIMX HaJ 3aKOHOM COXpaHEHHs MeXaHudeckod sHepruu. OH
MPaBUIBHO MOHUMAJ MOHSATHE «CUJIay, MOJIaras, 4YTo €€ «HaJl0 U3MEPSITh
HE COOOIIEHHOM €l0 CKOPOCTHI0 B PAaBHOMEPHOM IBIDKCHHUH, & TEM
YCKOPEHHBIM JIBUKEHUEM, KOTOpPOE IMOJIyYaeTCsl IOJ| €€ BIHUSHHUEM.
Y4eHbIi Takke MPaBUILHO OMPEENSeT HEHTPOOSKHYIO CHUITy HHEPIIUH.
OH, B 4YacTHOCTH, 3Hal O BIUSHUM BpalleHUs 3eMJUd Ha MEepUuos
KoJIeOaHUI MasiTHUKA HA pa3HBIX MIUPOTaX.

PesynpTaTel cBomx wuccienoBaHuid [TolreHc omyOnmKoBan B
TpakTtare «MasTHUKOBBIE Yacel», B KOTOPOM HE TOJBKO IPUBOIUT
ONHCaHUE H300pPETEeHHBIX MM 4YacoB, HO M JaeT HuX IJybokoe
TEOpETHUECKOe 00OCHOBaHUE. ABTOp, B OTIIMYME OT [anwies, 3HaeT o
BIVSIHAU aMIDIHTYIBl KOJICOAaHWA MasTHHKA Ha €ro Mepuoj] Ipu
Oonpmnx OTKIOHEHUsX. OH HAaXOIWT UUKIOWJAIBHBIA MAsSTHHK, Y
KOTOPOTO 3TOr0 BIWSHMA HET. ['TOWreHC Takke H3JaraeT ydeHHe o0
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9BOJIIOTAX M HBOJIBBEHTAX U MPUBOIUT OOIIME METOAbI ONpeAeTeHUs
[IEHTpa KayaHWsi. B KOHIIE KHHTH OH, XOTS W 0e3 J0Ka3aTelbCTB,
MPUBOJUT TEOPEMBI, Kacaloluecs LEeHTPOOeKHBIX cuil. ITa paboTa,
Hapsny ¢ Tpyaamu ["amunes u 3akoHamu Kermsepa, ctana oCHOBOM [ist
co3ganns HEIOTOHOM KJIacCHYEeCKOM MEXaHHUKH.

XOTS 3T TIOHATHS W TIPHHIUIBI HE OBUIM JOBEICHBI JO CBOETO
OKOHYATEJbHOTO BBIPAKEHHUS, OHU COCTAaBWIM OCHOBY KJIACCHUYECKOU
MEXaHWKHA M ITO3BOJIMIM B COYETAHHMU C 3aKkoHamMu HproToHa co3gaTh
equHyto mexanuky. Co3garenem HoBoW AuHamMuKuU cTtan Mcaak HproToH.

5.6. M300peTtenusi u pacnpocTpanenue 3HAHUi

Urak, x XVII Bexy Hayka AEHCTBUTENHHO JAlIEKO MPOJIBUHYIIACH B
CBOEM pa3BUTHH. HaydHble HOCTMKEHHUS IIOCTOSHHO MHOXKHIIUCE,
UHTEpEC K HayKe MPOSBISIICA IOBCEMECTHO. DTOMY CIOCOOCTBOBAJIO U
TO, YTO HAay4HbIC 3HAHUS ObUIN ellle He OYeHb CIEIUAIN3UPOBAHHBIMH,
U Jr000i 00pa3oBaHHBI YEIOBEK MOT IPOBECTH OKCIEPUMEHT H
COBEPIIUTH OTKPBITHE.

Pa3BuTHIO 3KCIIEPUMEHTAIBHBIX METOJOB MCCIEIOBAHUS CIIOCOO-
CTBOBAJIO M300peTeHHe pasuIHbIX MpubopoB. B XVI — XVII BB. ObutH
CO3/1aHbl MUKPOCKOI M TEJIECKOI, B Pe3yjbTaTe 4ero OBLTH OTKPBITHI
HEW3BEJaHHBIE JI0 TEX MOp MHUKPO- W Makpomup. [losBHUIUCH Takue
OOBIYHBIEC UIS HAIETO BPEMEHH NPUOOPHI, KaK TEPMOMETpP, PTYTHBIN
0apoMeTp U BO3AYIIHBINA HACOC.

Baxueiimum goctuxennem Hayku XVII Beka cramo co3manue
MasSTHUKOBBEIX dYacoB. TouHBIE dUackl (XpoOHOMETp) OBUIH KpaifHe
HEOOXOIMMBEI MOpEIDIABATEeNSIM ISl ONPENENCHUsT MECTOIOIOXKECHUS
kopabmns. B 1636 r. INanmunelt mpeioxuin npaBUTENbCTBY | onmanaun
W3TOTOBUTHh Yachl ¢ MasTHUKOM. OJHAKO Janblle MUceM Jelo He
nonuto. B 1641 1. oH Bce-TakM B3sUICS 3a HM3TOTOBIIEHHWE 4YacoOB, HO
CMEpTh TIOMEIIaja JOBECTH HCCICOBaHUA J0 KOHIA. Ero cChuiH,
Bunyenno I'ammaeii, nponomkas neno otma, B 1648 r. mpuHsics 3a
M3TOTOBJIEHUE YaCOB, HO TOXE CKOPO CKOHYAJICS.

IlepBpie uacel ¢ MasTHUKOM MocTpoua Xpucrtuad I'roiirexc,
KOTOphId B 1657 r. momyunmn Ha HUX HATeHT ['eHepalbHBIX ILTAaTOB
(npaButensctBa) ['oswtanguu. B 1673 r. [Noiirenc uznan kaury «Masr-
HUKOBBIE 4achl», B KOTOPOM paccka3blBaeT O TOJOXKHUTEIbHBIX
pe3ynbpTaTax MCMBITAHWNA MasTHUKOBBIX 4acoB B Mope. B ToM ke romy
napwkckuii mactep Hcaak Trope M3roToBHJI 4Yackl C y4eTOM BCEX
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ycoBeplieHCTBOBaHUil. Ho mocnenyromue HCHOBITaHUS — [OKa3alld
HEJIOCTATKH MPUMEHEHUsI MasTHUKOBBIX YacOB Ha KayaroIleMcs CyZIHE,
u I'tolireHc mpuien K BbIBOLY, YTO XPOHOMETpP JOJKEH MPEJCTaBIATh
co0ol mpyxHHHBIE Yackl ¢ OamaHcupoM. Takoil XpOHOMETp yIajloch
co3naTh TonbKo B 1735 1. JIx. Xappucony.

3HaMEHUTHIMH ~ AHTJHMHCKAME ~ JKCIEpUMEHTaTopaMd  OBUTH
Yuabsam Tunbepr (1544 —1603), 3a00KUBIINIA OCHOBBI H3yYECHUS
JJIeKTpUYecTBa U MardHetusma, U Podept I'yk (1635 — 1703), koTopsrii
B OMOJIOTHH BBEJ MOHATHE «KJIETKA» IUISI OMUCAHHUS TOTO, YTO YBUAET
Yyepe3 JIMH3Bl YCOBEPIICHCTBOBAHHOIO MM MHKpocKoma. Hpmanmer
Pobept Boiinb (1627 — 1691) uzobpen BakyyMHBIH Hacoc U chopmy-
JIMPOBAJI 3aKOH, U3BECTHBIN 1O/ Ha3BaHWEM 3akoHa boiins — Mapwuotra,
KOTODBIi yCTAHABJIHMBACT COOTHOIICHHE MEKAY O0BEMOM Tasa W
JIaBJICHUEM.

[onnmuuHO# peBoMOLINeH B pa3BUTHH HAYKH M IIPOCBEUICHHUS OBLIO
n3o0peTeHre KHHTOmeuaTaHus (cepeanHa XV B.) M IIPOHM3BOJCTBO
JeIIeBOro MHcYero marepuana — Oymaru. YecTb H300peTeHHs] KHH-
roneyaranus npuHamiexuT Moranny Iyrrendepry (ox. 1399 — 1468).
Ho 6e3 TpsinuyHOW OyMarn KHUTrone4aTaHue He MOTJIO Obl IMETh TaKHX
OTPOMHBIX ycIiexoB. OT apaboB eBpoIeiiibl BIIEpBbIe HAYUMINCH JeIaTh
XJIOTYATYIO MUACYYI OyMary, HO oHa Oblla HEMmpouYHa M HEeyIOoOHa IS
ckopormcy. [loaToMy K Hell HayamM MPUMEIINBATH JILHSIHBIC TKaHU U,
HaKOHEIl, CTaJIM JIeaTh Oymary u3 TpSANOK. DTa Tpsmu4Has Oymara, 1o
CBOEH KPEeMOoCTH, NEMICBU3HE U YI00CTBY IS MUChMa K KOHITY CPEIHUX
BEKOB BOIIIIa BO BceoOmiee ymorpebieHne. Kauroneuaranme 4pe3BBI-
YalfHO YBEJIMYMIJIO YHCIIO KHHWT W CJeJalo WX HEeCPAaBHEHHO JELIeBIIE,
4eM NpexJe, U JJOCTyIHee Ui Hapoja. A BMecTe C paclpoCTpaHeHHEM
KHUT OBICTpee Hadalld PAacHpOCTPaHATHCA W 3HAHUS, TO €CTh CKOpee
TIOIIJIO BIIEpe]] TPOCBEILEHNE YETOBEYeCTBa.

OrHecTpenbHOE OpYyXkKHE, MOPOX, KOMIIac U Kopaliiu, CIOCOOHbBIE
MepeceKaTh OKEeaHBI, IIO3BOJIIIN €BPOMEHIIAaM OTKPBITh, HCCIIEAOBATh U
HaHCCTU Ha KapTy 3HAYUTCIbHYIO 4aCTh MHpa, a 1/13o6peTeH1/Ie KHHUTI'OIIC-
YaTaHWs O3HA4yajo, 4To JoOas WHQoOpManus OBICTPO CTaHOBUIIACH
JOCTYITHOHM y4eHBIM Bcero koHTtuHeHTa. K. Mapkc otmeuaer: «Ilopox,
KOMITAaC, KHUTOIIEUYaTaHUE — TPU BEIIMKUX W300PETCHUS, TIPEIBAPSIOIINE
Oypkya3Hoe oOmecTBo. [lopox B3pbIBaeT Ha BO3AYyX pBIIAPCTBO,
KOMITAC OTKpPBIBaET MHUPOBOH PHIHOK M OCHOBHIBACT KOJIOHWH, a
KHUTOIICYaTaHHE CTAHOBUTCS OPYAHUEM IPOTECTAHTHU3MAa W BOOOIIE
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CPEICTBOM BO3DOXKICHMA HAyKH, CaMbIM MOIUHBIM pbIYaroM s
CO37aHHUSA HEOOXOAUMBIX TIPEATIOCHUIOK JYXOBHOTO Pa3BUTHS.

Haunnast ¢ XVI Beka, B3aUMOCBSI3b MEXIy OOLIECTBOM, HAYKOH U
TEXHUKOH CTAaHOBWIACh BCEe OoJiee TECHOW, IMOCKOJBKY Iporpecc B
OJTHOM M3 oOnacTel 3HaHWS MOATAJIKUBAI K Pa3BUTHIO Npyrux. Hoas
HayKa TbITagachk MOATBEPAWTH CHPAaBEIIMBOCTh HAOIIONCHUH ITyTeM
9KCIEPUMEHTOB U TEPEBECTU pE3yibTaThl HAa YHUBEPCAIbHBIN S3BIK
MaTeMaTHKH. ["annneil 6611 epBBIM yYEHBIM, OCO3HABIIHNM, YTO HUMEHHO
TaKOW MNOAXOJ SBISETCA KIOYOM K IOHMMAHUIO BCErO CYILEro, U
yTBEpXKIAal, 4YTO «KHHTrA IIPUPOJBL.. HAINKCaHA MaTeMaTUYECKUMH
3HAKaMK».

5.7. PazBuTHe Many(}paKTypHOro NMpou3BoOACTBA

B mocnemneit tpetm XVI-—mnawane XVII Beka mnpoucxogut
OypKya3Has peBoitolidsi B Hunmepnanmax, ceirpapinasi BaXHYIO POJb B
Pa3BUTUH KAIIUTAIUCTUYECKUX OTHOLIEHUH B MPOTECTAHTCKUX CTPaHAaX.
B 1642 — 1688 rr. Oypxkya3Has pPEBOJIOIMS pa3BEpPTHIBACTCS U B
AHTIIMY, Hanbosee pa3BUTON B MPOMBIIIEHHOM OTHOIIEHHH €BPOIISH-
CKOW cTpaHe. DTH paHHHE Oyp’Kya3HbIE PEBOJIONUU OBUIM IOATOTO-
BJIEHBl Pa3BUTHEM MaHY(paKTypHOTO MPOM3BOJICTBA, MPHILUEALIET0 Ha
CMEHy peMmeciieHHOMY Tpyay. Bmote 1o Hawama XVIII Beka
mpou3BoAcTBO B EBpome cTpomsioch Ha OCHOBE LIEXOB (TWJIbAUN pe-
MeCIIeHHUKOB). Llexu ycTaHaBimBanu o0s3aTeNbHBIC MpaBHIA U3TOTO-
BJICHUS MIPOIYKIMH, €€ KOJIMYECTBO U HOMEHKIATypy. Llexam B ropomax
MIPUHAIIEKATIO MOHOMOIBHOE TPABO MPOU3BOJACTBA U MPOTAXH OOINb-
IIMHCTBA MPOMBIIUICHHBIX TOBApOB. OJTO TIPaBO IOJDKHBI OBLTH
KOHTPOJIMPOBaTh TOPOACKHE BiacTH. UTOOBI M30€XaTh KOHKYpPEHIIUH,
LIEXH MPETATCTBOBAIN COBEPIICHCTBOBAHUIO CIIOCOOOB MPOU3BOICTBA.

Opnnako B XVII Beke cTano MHTEHCHBHO Pa3BUBATHCS MPOMBILI-
JIEHHOE IPOM3BOJICTBO B CEIbCKOM MECTHOCTH, I[€ HE JEHCTBOBAIU
LIeXOBbIe orpaHuueHus. M3naBHa KpecThsHE MOCIE OKOHYAaHUS JIETHEH
CTpazbl 3aHUMAJINCh MPSIEHUEM, TKA4eCTBOM, IIUTHEM, BBIIEIKONH KOXK
U JIp., IPEXKIIE BCEro, Il COOCTBEHHBIX HYXKJ, a TAKXKE U Ha MPOAAKY.
Bxmouenne B XVII Beke TOproporo kamurajia Aaj0 HOBBIH HMITYJIBC
3TOMY NPOU3BOACTBY. B AHrnmum, Bo @paHuuu, a 3ateM U B APYTUX
CTpaHax BCe OOJIbIIE KPECThIH-HAJIOMHUAKOB CTaJIK PaboTaTh IO 3aKa3y
KYIIOB-NePeKyNIUKOB. OTAENbHbBIE CEJICHUS U JIaXe IIeJIble MECTHOCTH
CTalld CHELMATU3UPOBATHCA Ha KOHKPETHBIX BHJAX IPOM3BOACTBA.
CKyNIIMK MOCTENEHHO MPEeBpallajics B OpraHu3aTopa U KOOpIMHATOPa
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JOMAIITHETO MPOMBIIIICHHOTO IMPOM3BOACTBA, a JOMAIIHEE CEIBCKOEe
MPOU3BOJICTBO TPHOOPETANIO XapaKTep PacCpelOTOYEHHOIO MPEIpH-
arus. CucTeMa paccesHHBIX MaHy(hakTyp ObUIa OYEeHb BBITOJIHA JUIS
KYIIOB-TIPEANPHUHAMATENEH, TTOCKOIBKY KPECThsHE-HaJOMHUKH HMEIN
COOCTBEHHBIE CpE/CTBA IPOM3BOJACTBA M moMmemieHus. K Tomy ke ux
TPYH, Kak MpaBuiio, OOXOIMICS HAMHOIO JelIeBe TPyJa TOPOICKHX
pabounx. Tak 3apoauiock MaHy(QaKTypHOE MPOHM3BOJCTBO, KOTOPOE K
Havanmy X VIII Beka nmony4unio Gonbioe pazsuthe. [loctenenno B chepy
JeSTeIbHOCTH KYyIMOB-IIPEAIPUHUMATEIICH CTajI0 BXOJUTh U TOPOJCKOE
LIEXOBOE PEMECIIO.

Ilepexom k MaHydakType CHOCOOCTBOBaNl OBICTPOMY POCTY
MIPOM3BOAUTENBHOCTH TPYZa, MOCKOJIBKY IPOU3BOACTBEHHBIN MpoOLECC
ObUI OCHOBAH Ha €ro pasjieleHuu. B cBOIO ouepens paszeieHue Tpyaa
BBI3BAJIO MOTPEOHOCTh B PALIMOHATIBHON OpraHMU3allid MPOU3BOICTBEH-
HBIX TIPOILIECCOB, KOTOpasi HEBO3MOXKHA 0€3 IPUBIICUCHUS] COBPEMEHHBIX
JOCTYO)KEHUH Hayku U TexHUKU. Kak pa3 B 910 Bpems, B koHue XVII —
Hayaine XVIII Beka Hayka mepekUBaeT MEPUOJl CBOETO CTAHOBIEHUS —
Hay4yHYIO peBOJIIOLMIO. BypHO pa3BHBaeTcs ecTecTBO3HAHHE, OCHOBAH-
HOE Ha OKCIEPUMEHTAJbHBIX MCCIENOBAHUIX © MaTeMaTHYECKOM
OMHUCAaHUM SABJICHUH TPUPOIBL.

HawnGosee ObICTpBIM pocT mpoMmbILiecHHOCTH B EBpome Habro-
Jancsl B MEPBBIX Oyp)Kya3HBIX rocyaapcrBax — [ommanmun, AHTIAU U
[IBennu, a Taxxe Bo OpaHimu, rae yxe CIOXKUICT OypiKya3HbIA yKIIa.
Haunbonee pa3BuToii B POMBINICHHOM OTHOIICHUH CTpaHOH EBporisl
ObL1a, 0€3yCIIOBHO, AHIJIHS.

B Poccum B pesynbrate mpeobpasoBanuii Ilerpa 1 B mepBoit
yerBept XVIII Beka Takxke Hadaio pa3BUBAThCS MaHy(aKTypHOE
pon3BoACTBO. B orTnmume ot 3amagHoit EBpomsl ero opraHn30BEIBAIO
roCyJIapCTBO, B MEPBYIO O4Yepelb IS BOOPYKEHHSI U OOMYHAUPOBAHHS
apMuu U cTpouTenbeTBa (iota. [losToMy ocobeHHO GobIINE yCIeXu
OBUTM JTOCTUTHYTHl B METALTYPIHYECKOH M TEKCTHIBHOW IPOMBIII-
nenHocty. IIpu Ilerpe 1 B Poccun BO3HMKIM HOBBIE OTpPACIM:
CYAOCTpPOEHHE, IMIEIKONPSACHUE, CTEKOIBHOE U (PAasHCOBOE JIEINO0, Mpo-
u3BoaCTBO Oymarm. U3-3a rocmoncTBa (heoqambHOTO CTpos MaHy(hak-
TypHas IPOMBIIIJIEHHOCTh HOCHJIA KPEMOCTHUUECKUH XapakTep. Kpome
BOJIBHOHAEMHOTO TpyJa Ha MaHy(]akTypax HCHOJb30BAICA U IPHHY-
IUTENBHBIA TPy KPECThsH, paO0TaBIINX Ha BOTYUHHBIX HPEATIPUATHIX
CBOMX ITOMEILMKOB, a TAKXe MPUIIMCAHHBIX K 3aBO/IaM KPECThSH.
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I'JIABA 6.

Hayunas peBosonusi XVII Beka u 3moxa
NpoCBelleHnsl

6.1. Hayunas peBosionus XVII Beka

CrenyromuMm 1aroM B pa3sBUTUM HAyKU CTalla TaK Ha3blBaeMas
Hayunasa pesoaronus. HauGonbpmuii BkIan ee MOATOTOBKY creian
BEIMKUM WTalbsHCKUN yueHbl [amuneo I'amuneli, 3aj10)KMB OCHOBBI
KJIACCUYECKOM MEXaHMKH M CONpPOTHBIECHUS MarepuanoB. Csou
9KCHEPUMEHTAJIbHBIE UCCIEIOBAHUS OH IPOBOAUI HA OCHOBHBIX, CAMBIX
MIPOCTHIX 33/1a4aX MEXAHUKH, U3ydas MaJICHUE TSDKENbIX TeJ, UX JIBUXKE-
HHE TI0 HAKIOHHOW IUIOCKOCTH, KOJeOaHWs MasTHHKA M OanmcTu-
yeckyro 3azady. OcHOBHbIM TpynoM ['anunes sBistrorcs «becensl o
JBYX CHCTEMax MHpa HTOJIEMEEBOM U KONEPHUKOBOI». Cpeau MHOTHX
BeIgaronuxcs yueHbix XVII Beka, KoTopble BHECTH BKJIAl B TOATOTOBKY
HAY4YHOH PEBOJIOLMH MOKHO OTMETUTh CHEAYIOIINX:

Tomnannackuit  Matematuk HMcaak Bekman (ok. 1570 — 1637),
KOTOpBIA He3aBUCUMO OT [anmuies BbIBeN 3aKOHBI CKOpPOCTEH H
paccrostHuil ipu maneHud Ted. OH TakKe SKCIEPUMEHTANbHO HCce-
JI0BaJl KoJIeOaHUs HATSAHYTOM CTPYHBI.

Mapen Mepcenn (1588 —1648) — ¢panmysckuii  (QH3MK,
MareMaTdk © OorociaoB. OH OIHUM W3 TIEPBBIX  BO3POXKIAT
9KCIIEPUMEHTAITBHEIE METOJbI B MEXaHWKE, B YaCTHOCTH, HCCIIEOBAT
KOJIE0aHHsT MaSTHUKA M CTPYHBI M U3MEPSJI CKOPOCTh 3BYKa B BO3IYXE.
TpenyoxKuI cxeMy 3epKaabHOTO TelleCKOMma. MepceHH Bell MEPEncKy
CO BCEMH BBIIAIONIUMHCS YUEHBIMUA TOTO BPEMEHH W3 Pas3HBIX CTPaH W,
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Onaromapsi 3ToMy, UTpall poJib cBsA3yromiero nentpa. B 1932 — 1970 rr.
m3pano 11 TomoB mmceM, aapecoBaHHBIX MepcenHy. [lesiTenpbHOCTH
YUYEHOT'O CIIOCOOCTBOBaNa Hay4YHOMY OOIIEHHIO — Ha OCHOBE KpYyXKKa
MepcenHa B 1666 r. 6bu1a opranuzosasa [laprxckas AkagemMus HayK.

Pene Jlekapt (narunusupoBannoe ums Kapresumii) (1596 —
1650) — dpannysckuit ¢unocod, (UMK, MareMaTUK U (HUZHOJIOT.
3aOXKWI ~ OCHOBBI ~ AHAJTUTUYECKOW TEOMETPUH, BBEJI CHCTEMY
KOOpIMHAT, YCOBEpIICHCTBOBaN anreOpy. BbIBed 3aKOH COXpaHEHHS
KoamuecTBa ABkeHus. Cozaan gpunocodpckoe yueHHe KapTe3HaHCTBO.

IMbep Taccenau (1592 — 1655) — dpanirysckuii hunocod-marepu-
QINCT, MaTeMaTWK H acTpoHoM. CBOH Kypc ¢GWIOCOGHUH OH CTPOMI
TakuM 00pa3oM, YTO CHa4aja W3jarajl yueHHe ApPHCTOTENs, a MOTOM
MoKa3blBall ero ommOoyHocTh. OTKpbITHS KomepHHKa ¥ COUYMHEHHS
IxopnaHo bpyHo okoH4aTenbHO yoenuin ['acceHau B HEMPUTOAHOCTH
apUCTOTENEeBCKON (M3MKK M actpoHoMmuu. Ilo yuenuro ['accenmu, Bce
CYIIECTBYIOIIEE COCTOMT K3 AaTOMOB M IyCTOTBl U HaXxOgUTCA B
MPOCTPAHCTBE, Kak OCECKOHEYHOH BO3MOXKHOCTH HANOJHEHUs, U
BpEMEHM; BpeMs U IPOCTPAHCTBO HUKEM HE COTBOPEHbI U HE MOTYT
OBITh YHUYTOXCEHBI, B OTIMYME OT aTOMOB, KOTOphle, mo lacceHnwy,
co3manbl Oorom. Tema cocTOAT HE M3 NEPBUYHBIX aTOMOB, a M3 HX
COCIMHEHHH, KOTOphle ['acceHnM Ha3bIBal «MOIEKyJIaMm» (OT CIIOBa
moles — «macca»). AtomHoe yuenue ['accenu ObLTO GiaroXxeaaTeabHO
npuHATO ecrectBoucneltaTensiMu XVII Beka. MHorue u3 Hux, B TOM
yucne P. boitne, . HetoToH 1 P. I'yK, OCHOBBIBasICh Ha MOCTPOEHUSIX
laccenau, uznaranu B CBOUX TPyAax KOPIYCKYJISIPHBIE YUEHHUS.

IIbep ®epma (1601 — 1665) — dpanHmy3cKHii MaTEMAaTHK, OJUH U3
co3maTenell aHANTUTUYECKOW TEOMETPHHM W TEOPHH dYHCceNl (TeopeMma
®epma). Tpyapl Mo TEOpUH BEPOSTHOCTEH, MCUUCICHUIO OECKOHEYHO
Manblx U ontuke (mpuHImn depma). B co3maHmm mMareMaTHUECKOTO
aHanm3a SIBISCTCS MpeIIIeCTBEHHHKOM JIeHOHWIa W CBOOUT 3amady
HWHTETPUPOBAHUS K aNreOpandecKoi.

Benenerro Kacrewmu (1577 — 1644) — wranbsHCKuit (QU3NK U
MaTeMmaTuk, Apyr u ydeHuk ['amunes. OcHoBHble Tpyasl Kacremin
OTHOCATCA K TUApaBIMKEe U rugpomerpun. M3 coumnenuit Kacremmu
Hanbonee u3BectHO «V3Mepenue Tekymei Boge (1628), B koTopoM OH
BIICPBBIC H3JIOKWJI OCHOBBI THApoMeTpur. OH Takke IPOTOIIKHI
uccnenosanus ["anunes B 061acTU rUAPOCTATUKH.
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Yuenuk Kactremmu w  [amwmnes, wmarematnk W (Qu3MK
Ipanmxenncra Toppuuenan (1608 — 1647). MsBecten kak aBTOp
KOHLIETIIIMH aTMOC(EpHOTO JIaBJIeHUS U MPOAoIDKaTeNb fnena [ amues B
obnactu pa3paboTku HOBON Mexanuku. B 1641 r. Toppuuennu
niepeexan k ['anumnero B ApueTpu, T1ie CTal ero yueHUKOM U CEKPETapeM,
a mocie cmeptu [ammnes (1642) — ero mpeeMHHUKOM Ha Kadempe
MareMaTHKi 1 ¢unocopun dropenTuiickoro yHusepcurera. B 1644 r.
pasBMWII TEOpUIO aTMOC(EpHOr0 MJaBICHUS, MOOKa3adl BO3MOXKHOCTD
MOJYYEHMsI TaK HA3bIBAEMOH «TOPPHYCIUINEBOH IyCTOTBDY M H300pen
PTYTHBIH 6apoMeTp.

Bbae3 IMackaap (1623 — 1662) — ¢paniy3ckuii MaTeMaruk,
MeXaHWK, (QU3MK, Jurepatop Hu ¢uiocod. SBasercs OTHUM U3
OCHOBaTeJIell MaTeMaTHYeCKOTO aHaji3a, TEOPHH BEPOSTHOCTEH W
MPOEeKTUBHOM reomeTpuu. Co3aal IepByI0 CYETHYIO MAIIIUHY.

JoxoBannn Anbdonco Bopemnn (1608 — 1679) wuranbsHCKuin
YUYEHBIA-YHUBEPCAN, OCHOBOIIOJIOXKHUK OMOMEXaHUKH, yueHuk Kacren-
i u Tamuines, aBTop TPYHOB 0 (DU3HKE, MEIWIUHE, ACTPOHOMHUH,
re0JOrHH, MaTeMAaTHKE W MEXaHUKE. Bopeluld OmHMM M3 IIEPBBIX
paccMoTpes mpo0iieMy JAWHAMHKM IUIAHETHBIX JBHKEHHMH, KOTOPYIO
peun Y. HbIOTOH, OTKPBIBINNMA 3aKOH BCEMUPHOTO TATOTEHHSL.

Bunuenuo Busuanu (1622 —1703) — wuranbsHckuii (QU3UK ©
MateMaTuk. B 1639 rony Busmanu ctanoButcsi ydeHukoMm lanumes u
COBMECTHO ¢ Toppuueruy mpoBOMMI pa3iH4Hble (PU3MUECKHE OITBITHI.
OH cTrajl HEOIICHUMBIM NOMOIIHUKOM CJIETIOT0 YYCHOTO, KOTOPBIH B TO
BpEMsI HaXOJIWICS 0] Haa30poM MHKBH3UIMH. [locne cmeptu [Mamumes
n Toppudennu BuBmanm npomoinkKmil HaydHBIE MCCIENOBAHHS CBOMX
HacTaBHUKOB. [lomroroBms k medatm cOOpHUK TpynoB [ammmes u
HepByI0 OHOrpaduIo y4eHoro.

Huibe Crencen (1638 — 1686) narckuii anarom u reosior. OpHoi
W3 TJIaBHBIX €T0 3aCIyT SBISETCA 0OBICHEHHE PO MYCKYJIOB. YUEHBIN
MOKa3aj, YTO JABMXKEHUS OCYIIECTBISIIOTCS 3a CYET COKpALCHUN
MYCKYJIOB, KOTOpBIC NPOUCXOIAT caMu coboil. CTEHCEH BHEC TaKKe
OO0JIBIION BKJIAJ B Pa3BUTHE MTAJICOHTOIOTHH.

Xpucruan Twiirenc (1629 — 1695) — uumepnanHaCKuil yIEHBIH,
MaTeMaTHK, aCTPOHOM M (PU3HK, OJTUH U3 OCHOBOIIOJIOKHHUKOB BOIHOBOIA
ontuku. B 1665 — 1681 rr. paboran B Ilapmxke. M3o6pen (1657)
MasTHUKOBBIE Yachl CO CITyCKOBBIM MEXaHH3MOM, Jall UX TEOPHIO,
YCTAaHOBWJI 3aKOHBI KOJNCOaHWH (H3MUECKOTO MASTHHUKA, 3aJIOKII
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OCHOBBI Teopuu ynapa. B 1678 r. co3man BONHOBYIO TEOPHIO CBETa
(omyosmkoBaHo B 1690T.), OOBSCHWI ABOWHOE JydYerpesIOMIICHHE.
CoBmectHO ¢ PobGeprom I'ykoM yCTaHOBUI MOCTOSHHBIE TOYKU
TEpPMOMETpa. Y COBEPIIEHCTBOBAN TEJIECKOI; CKOHCTPYUPOBAJ OKYJLp,
Ha3BaHHBI ero mMmeHeM. OTKpbUT Koubllo y CaTypHa W €ro CIyTHHK
Tutan. ABTop Tpaktata «MasTtHukoBble dackl» (1673) u omHOTO U3
HEPBBIX TPYLOB 10 TeOpUU BeposiTHOCTEH (1657).

B XVII Bexe NOSABISIOTCS U TEPBbIE COOOIIECTBA YUEHBIX —
akagemun. Crapeiimas w3 Hux Axanemus aed Jlunuen (Axagemust
peIchernasbix) Oblia ocHoBaHa B 1603 romy B Pume rpadom deaepuko
Uesn U cpasy cTajla MHTEUIEKTyaJIbHBIM IIEHTPOM HTAIbIHCKON HayKH.
Haubonee aBTOpUTETHBIM YYEHBIM akaJleMuu Obll ["anuield, KOTOpbIi
ctan ee wieHoM B 1611 romy. ITocne cmeptu rpada Yesu B 1630 roay n
cyna wHkBm3uimu Haa [ammneem (1633 r.), mesATENbHOCTH aKageMUU
momnuia Ha yobutb, ¥ B 1651 r. Akanemus aeu JInHuen npekpaTuia cBoe
CYyLIECTBOBaHUE.

Bropoii crana Axagemusi genab YumeHTo (AKageMus OIBITA),
ocHoBaHHas Bo ®nopennnu B 1657 romy Ha cpeacta Jleomompma me
Memuuu. OpauMmu U3 TepBbIX B EBporie wieHbl akageMHH HCIOJb-
30BajJli B €CTECTBO3HAHMH SKCIIEPUMEHTalbHbIe MeToAbl | amuies. B
YHCIIe €€ MEePBhIX WICHOB ObUTH yueHHKH I anmwies Bunueniio Busnanu
n JlxoBaHnHu AnbpoHco bopemnm, a Takke Bpad BEIUKOTO Tepiiora
tockaHnckoro ®epaunanaa |l Huinse CteHceH.

B 1667 rony Akanemusi nenb UMMEHTO M3Aajia Ha UTAIbSTHCKOM
SI3BIKE OMMCAHNE MHOTHX OIBITOB HaJl JABJICHHWEM BO3/1yXa, YIPYTOCTHIO
BOJIBI, TETUIOTOM, CBETOM, 3BYKOM, IBIDKCHUEM TEN U T.Nl. DTHU 3aMUCKA
ChITpajy OOJBIIYI0 POJb B pa3BuTHH Hayku B Eppome. Ilutep BaH
Mymenopyk (1692 —1761) mepeBen uX Ha IATHHCKUN S3BIK U
000raTH1 ©IX CBOMMH IpuMedaHusMu. B ToM ke 1667 1. akageMus Obuia
pacryiieHa.

IlogBen utor Hay4HON PEBOJIFOLMM BENMKUN aHTIMHCKAN YYEHBIN
Hcaaxk Heworon (1643 —1727). On co3man KiIacCHUeCKylo (OH3UKYy H
3aJI0)KMJ OCHOBBI COBPEMEHHOTO eCTeCTBO3HaHMA. HbIOTOH caeman
PEUINTENbHBIN MIar B pa3BUTHN MexaHukd. OH mocTaBmI nepen co0oit
TPaHIMO3HYIO 3a7a4y — OOBSCHUTH C €IUHBIX ITO3WIUH [BIDKCHHE B
Kocmoce u Ha 3emiie. «OKCHEpPUMEHTAIBHBIM MAaTEpPHAIOM» EMY
nociyxunu 3akoHsl Kemepa. OH BbIBeI 3aKOH BCEMUPHOIO TATOTEHUS
n chopMyIHpOBal TPU aKCHOMBI JUHAMUKH (3akoHBI Herortona). [lan
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OCHOBHBIC TMOHATHS MEXaHMKH: Macca, IUIOTHOCTb, KOJIMYSCTBO
JIBWKCHUS, CWJIA, BBIIBHHYJ KOHIEHIIMIO aOCONIOTHOTO — EIWHOTO
MPOCTPAHCTBA U BPEMEHHU U PA3BUJ UAEH OTHOCUTEIBHOCTU JBHKEHUS
lanunes. Bee aTo mo3Bonwio HeioToHy nBmkeHHe miaHneT CoHEeUHOH
CUCTEMBI, OCOOCHHOCTH JABYOKEHHS JIyHBI, Tpemeccuu M CXKaTus
IOmurepa, dopmy 3emim, ommcaTh SIBICHHE IPHIMBOB M OTIHBOB.
Hrroronosa monens BceneHHOM ocTaBajlaCh HEM3MEHHOM BIUIOTH 10
HOBOM Hay4HOW peBOONMY Havyana XX Beka.

Puc. 6.1. 3. Toppuuesmiu Puc. 6.2. Ncaak HproToH

HeroroH crain co3gareneM HOBOH quHaMUKU. OCHOBOIOIATAIOIINM
COYMHEHHEM IS KJIACCHYCCKOM MEXaHUKH SBISIETCS ero Tpyx «Mare-
MaTHYECKHE Havalla HaTypaJbHOW (QriIoco(pHI», HAaMCaHHbIH B 1686 1
omyOnrKoBaHHbIN B 1687 roay. B HeM 0CHOBOMONIOXHUK COBPEMEHHOTO
€CTECTBO3HAHUS BBOJHUT OCHOBHBIC IIOHATHS MEXaHUKH W YCTaHa-
BIIMBACT TPU aKCHOMBI (3akoHbI HbroToHa). [Tpu sTOM mox dutocodueit
aBTOp, KaKk W JPEBHUE MBICIUTENN, TOHUMAET COBOKYITHOCTH BCEX
3HaHMH O TpPHpPOJE W dYeloBeKe. Tak YTO IpaBUiIbHEe OBUIO OBl
natuHckoe HaszBaHHMe «Philosophie Naturalis Principia Mathematica»
MepeBecTH Kak «MaTeMaTHIecKue Hadajla eCTeCTBO3HAHUSD.

IlepBeiM noHATMEM Yy HploTOHa BBOAMTCS Macca Tena Kak
KonmdecTBO Marepuu. [Ipm 3TOM ydYeHBIH YKasbIBaeT, 4YTO Macca
M3BECTHA, €clM u3BecTeH Bec Tena. OH, B OTIMYUE OT MPEIbIIyLINX
aBTOPOB, HE MyTaeT 3TH JBa MOHATHA, a WX MPONOPIHOHAILHOCTH
JIOKa3bIBa€T C TOMOILIBIO0 3KCIIEPUMEHTOB ¢ MasTHUKOM. KomuuecTBo
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JIBWXeHUs1 HbIOTOH BBOJIUT Kak MPOU3BEACHHE MAcCChl HA CKOPOCTh, a
TOYHOT'O OTIPEJICTICHSI CUIIBI HE JaeT.

Ceou mnpuHHMBl HproTOH mnpumeHun Ha mnpakTtuke. [lepBoit
3ajayeld, KOTOPYI0 OH pelmi, Obula ciexymoomas: «3Has 3aKOHBI
JIBIDKEHUSI TUIAHET OIpPEAENUTh CHIIy, KOTOpas TIPOM3BOJUT WX
nBwkeHuey. [Ipm 3TOM OH UCHONB3yeT TOYHBIE 3aKOHBI JIBIDKECHUS
nnaHeT, HaijeHHsle KennepoM. IlepBonayanbHo HprOTOH pemaer 3Ty
3a/laqy C TIOMOIIBIO CO3JaHHOTO WM aHaiu3a OECKOHEYHO MaJIbIX.
Onnako B «Hawamax» OH TPUBOAUT pEUICHUE, TMOIMYYCHHOE Tpaau-
LIMOHHBIM T€OMETPUIECKUM METOJIOM. B pe3ynbTare MM noiaydyeHa cuia,
BBIPAXKAOIAS 3aKOH BCEMHPHOTO TSATOTEHHUSI.

TpuymdoM HBIOTOHOBCKON MEXaHWKH CTaJlo OTKphITHE HenTyHa —
BOCBMOW IIJIAHETHI COJHEYHOM CHCTeMbl. MaTeMaTHKU aHTJIMYaHUH
doxon Axamc u ¢paniy3 Ypoen JleBepbe HE3aBHCUMO APYT OT ApYyra,
HCIOJIB3Yys 3aKOHBl HpIOTOHA, pacueTHBIM IyTeM IO OTKJIOHEHUIO Ypa-
Ha OT CBOEH OpOMTHI HalUIM ero mnojoxeHue Ha HeOe. B 1846 romy
Hemenkue actpoHombl Moramn Tanne wu Tenpux a’Appect
oOHapyxmwm ero B Teineckorn. Cregyer oTMeTuTh, 4To HenTyn
HEBOOPYXXCHHBIM TJa30M HE BHJIHO, M OTKPBITH €r0 MOXHO OBLIO
TOJIBKO ITyTEM BBIYUCIICHUI.

HpI0TOH OTKPBIT TUCTIEPCUIO CBETA, XPOMATHUYECKYIO abepparimio,
HCCIeIoBal  MHTepQEpeHIMI0 H  JU(PAKIMI0, pa3BUBAJI KOPITyC-
KYJSPHYIO TEOPUIO CBETA, BHICKA3aJl THUIIOTE3Y, COUETABIIYIO KOPITYCKY-
JISIpHBIE W BOJHOBBIE mperacTaBieHrs. OH MPOJEMOHCTPUPOBAI, UTO
MMOTOK CBETa, KaXKYIIUHCA HaM OeJbIM, COCTOMT M3 CHEKTPaIbHBIX
[IBETOB, HA KOTOPBIEC €r0 MOKHO Pa3JIeNINTh MPH MOMOIIHA TPU3MBI.

T'ennansHoe coumHenne HrroToHa «MaremaTuueckue Hadana
HaTypalibHOU (hrtocoum» 03HaAMEHOBAIO HAYIHYIO PEBOJIIOIHNIO, KOTO-
pasi cTajma BO3MOXHOW Oyiarofapsi TMHAMUYHOMY Pa3BUTHIO OOIIECTBa,
YK€ JIOCTHTIIECTO 3HAYUTEIBHOTO TEXHOJIOTHYECKOT0 TIporpecca.

6.2. Co3ganue aHaJIM3a 0€CKOHEYHO MAJIBIX

Baxneitimum goctikenneM mareMaTkoB Ha pybexke XVIII Beka
CTaJIO CO3JaHMe aHauu3a OeCKOHEYHO MajbiX. OHO CTajo 3aBEpLICHUEM
JUTUTENIBHOTO MpoLiecca U HayajloM PEBOJIIOLMOHHBIX MpeoOpa3oBaHuil,
A3MCHUBIINX MATEMAaTUKYy W MOJHABIIMX €€ POJb B CHCTEME €CTECT-
BeHHbIX HayK. OCHOBBI s co3maHus auddepeHnnanbHOro U
HWHTErpajJbHOIO HCUMCIICHUs] ObLIM 3aliokeHbl eme EBaokcom u
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Apxumenom. OTHaAKO B CTPEMIIEHUH K aOCOJIIOTHOM CTPOTOCTH JIPEBHUE
TPEeKH OTKA3aINCh OT MOHATHSA OECKOHEYHOCTh. B oTimume OT HHX
Matematuku XVII Beka mpu BBIYUCIEHHUH OOBEMOB M OMNpeAeTeHUH
HEHTPOB TSHKECTH PA3NIMYHBIX (UTYP PaCCMATPUBAIM UX KaK CYyMMBI
OCCKOHEYHO OOJBIIOTO YHcla OECKOHEYHO MalbIX 3JeMeHTOB. Ilpu
IIOCTPOEHUH KacaTeJIbHBIX OHM pacCMaTpUBAJId KPUBYIO KaK JOMaHYIO
JIUHUIO C OECKOHEYHO OOJBIIMM YUCIOM OECKOHEYHO MAalIbIX CTOPOH.
JT0 CBA3aHO C TeM, 4To s yueHbIX X VII Beka MaTemaruka Oblia yiKe
HE YIOpPaXHEHHEM B JIOTUKE, a CPEICTBOM pEIICHHs IPaKTUYECKU
BXKHBIX 3a]1a4.

B momckax o0mUX METOHOB MOCTPOCHUS  KacaTeNbHBIX,
BEIUUCIICHHSL IUTOHIafe W OO0bEeMOB MPHUHUMAIHA y4YacTHEe caMble
BBIIAIOIIMECS] MaTeMaTuku, cpeau kotopwix: M. Kermep, I'. Iamunei,
b. KaBanmsepu, 3. Toppuuennu, b.Ilackans, [[x. Bammuc, K. Pobep-
Bainb, [1. ®epma, I1. M'accenmu, P. lexapt, U. bappoy u ap. Co3nanue
MaTeMaTHU4YecKoro aHalu3a CTajo, TaKuM o00pa3oM, pe3ylbTaToM
MHOTOTPaHHOTO TBOpYECTBA OOJIBIIOTO KOJTUYECTBA YUCHBIX.

OpmHUM U3 TEPBBIX OCO3HAN, YTO MAKCUMyM M MHHUMYM (pyHKIHH
JIOCTUTAETCSl TaM, TAE€ CKOPOCTh M3MEHEHHS TMEePEMEHHOW BETUYHHBI
oOpamaercsa B Houtb [Isep @epma. [TosToMy 3aaum 0 MOUCKAX KCTpe-
MyMa OH CBOJHT K NOCTPOEHHUIO KacaTenbHOW. Takum mytem Depma
pewmni 3aaun 00 onpeeNeHMH BIMCAaHHBIX B IIap KOHYca U LMJIUHApA
HauOonbmero oorema. Haunnast ¢ pabor depma, maTemaTuka odpena
HOBOE TPWJIOKEHUE — OThICKAaHME MaKCUMyMa M MUHMMyMa U cTaja
MPUMEHATHCS JJI ONTUMAJIBHOTO pPEIIEeHUs TEeXHUUYECKUX 3ajad MU
[IOCTPOEHUS ONTUMAJIbHBIX KOHCTPYKIIMH.

JuddepeHipaibHoe 1 MHTEIPaJbHOE UCUHCIEHHE BO3SHUKIN MOJ
BIMSHUEM BO3POCIIMX 3alpPOCOB €CTECTBEHHBIX HAyK, B IIEPBYIO
odepelb MEXaHHKH TOYTH OJHOBpPEMEHHO B Tpymax M. Heiotona (B
Buje Teopuu durokcuit) u Fordpuaa Buasrennpma Jleiiounma (1646 —
1716) (B ¢dopme wucuncnenus muddepennuanos). IlosBreHue
MaTeMaTHYeCKOro aHalmnM3a INPEeBpaTHIO MaTeMaTHKy B HayKy o
MepeMEHHBIX BETMYMHAX.

HbroTOH He criemui ¢ myOiauKanueil CBOMX Pe3yiibTaToB B TEOPHU
¢urokcnit. XoTst OOMBIIUHCTBO MX ObUI0 ToydeHo B 60 — 70 rr. XVII
CTOJIETHS, €ro 3HaMEHWTHle «MaTeMaTHueckne Hadayja HaTypaJlbHOH
¢mrocopum» ObUTM HammcaHbl O0e3 3Toi Teopuu. Ilpu sTOM MHOTHE
pe3yiabTaThl HBIOTOHOBCKOH MEXaHHKH II€PBOHAYAJIbHO ITOJy4EHBI
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HMMEHHO C MOMOUIbI0 MaTeMaTHU4YeCcKoro aHanuza. [IpuunHoii aToro O6puia
HEIOCTAaTOYHAs JIOTHYEeCKasi 000CHOBAaHHOCTH HOBOI MAaTEMAaTHKH.

Brepsrie B meyatu muddepeHuaabHoe UCUUCICHUE MTOSBIIOCH B
HeOosbmoM Memyape JleiOnuma B 1684 r. Ilpu sToM ero BuI BO
MHOTOM HAaIllOMHHAQJI COBPEMEHHBIH, B YAaCTHOCTH, YK€ TaM BBEICHEI
cumBosiel dX u dy, chopmymupoBanbl npaBuia guddepeHITHPOBAHS
psna gyskuuit. B 1686 r. BbIIIO counHenue JleiiOHuIa, MOCBSIIEHHOE
WHTETPUPOBAHUIO MHOTHX JJIeMEHTapHbIX ¢(yHKImie. B 1693 1.
Jle#iOHMIl pacHpoCTpaHWI HOBOE HCUMCICHHE HA TpPAaHCIEHICHTHBIC
GYHKIUM IIyTEeM pa3jioKeHHEe WX B PAObl C IOMOIIBIO METoJa
HEOMpeneIeHHbIX KodpdummenToB. A B 1696 r. JlelHOHMII pemt
3agaqy 0 OpaxMCTOXpOHE — KPUBOW KpaTUaHIIIero CIIyCKa, 3aJI0XKHUB TEM
CaMbIM OCHOBBI BapUAIIMOHHOT'O UCUUCIICHUSI.

B otnuune ot Hetorona, JleitOHUIT X0polIo mpoayMan TepMHHO-
JIOTHIO, OTpaKaromas CYIIECTBO Aeia. Y HEero BBEOCHBI TEPMUHBI
muddepennuan, auddepeHnaITbHOe UCYUCTeHHe, (YHKIUA, KOOpIu-
HaThl, AuddepeHranbHoe ypaBHeHHe, anroputM. [loHsTtue GyHKIMH
UTpacT B MAaTEMaTHKE TAKYIO )K€ POJIb OCHOBHOTO M CAMOCTOSATEIIEHOTO
npeaMeTa U3y4YeHHs, KaK paHee MOHATHE BETUYUHBI U uncia. OJHaKo U
B Tpynax JleitOHuma mpobieMa TeopeTHyeckoro 00OCHOBAHMS aHATU3a
OECKOHEYHO MaJIbIX pellieHa He ObLIa.

Wnen JleliOnuna OBLIM TMOAXBAa4YeHbI OpaThsIMH SIKOBOM H
HNoranHom bBepHymimn, KOTOpble MHOTO CAelald Ui Pa3BUTHA
MaTemaruyeckoro aHanusa B Hauyane XVIII Beka. O3HakOMHUBIIKCH B
1686 r. ¢ mepeeiM Memyapom JleiOHuma 1o auddepeHIHATEHOMY
WCYMCIICHWIO, OHW BCTYNWJIM C HHUM B Tepenucky. IIpodeccop
Mmarematuku basenbckoro ynuepcurera $Iko06 Bepuyaam (1654 —
1705) mpuMeHWI HOBBIE HAEW K M3YYEHHIO CBOWCTB psima KpuBBIX. K
3aHATHSAM MaTEMaTHYECKUM aHanu3oM S1ko0 mpuBiek u cBoero Opara
Horanna Bepuyum (1667 — 1748). CoBMECTHO ¢ HUM OH Pa3BHII
BapHAaIIOHHOE UCUYUCIICHUE. YUYCHBIH BHEC OONBIION BKJIAA B aHAIUTH-
YEeCKYI0 T€OMETPHIO, TEOPUIO BEpOATHOCTEH U Teopuro uncen. B 1691 r.
W. beprynnu, Jle#iOrui u I'iolireHC OmyONMKOBanM pemeHne 3amadu o
dopme nenHoi JMHUK (IUIOCKas KpuBas, (popMa KOTOPOH COOTBETCTBYET
OJTHOPOJTHON THOKOH HEpaCTsDKAMOW TSDKEJOW HUTH, 3aKPEIUICHHOW B
000mX KOHIIaX M MPOBHCAIOIICH 1O IeHCTBHEM CHITBI TspKecTH). [Ipn sToM
Bepaymnnu u Jleitbani nonp3oBammch AuddepeHInaTbHbIM HCUNUCICHUEM,
a ['oiireHc, HE3HAKOMBIA C HOBBIM METOJOM, PEIIWI €€, MPUMEHssA
ctapele monaxozabl. CoBmageHHe pe3yJabTaTOB CTAJO MPEKPaCHBIM
JI0Ka3aTeITbCTBOM IPABHWIIBHOCTH U MOJIE3HOCTH HOBBIX METOJIOB.
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B 1696 r. nosiBuics nepBblif y4eOHUK MaTEMaTHUECKOTO aHANN3a —
«AHanmu3 OECKOHEYHO Malbix» Mapkuza I'miioma @pancya e
Jlonurans (1661 —1704). B ocHOBYy 3TOro y4eOHHKA IOJIOXKEH
koHcnekT U. bepryiu, nepenanusiii apropoM Jlonuramo. Ilaprxckuii
apUCTOKpaT coOpasl BOSAUHO (OPMAIBHBINA ammapaT MaTeMaTHIeCKOTO
aHaJM3a U MPEACTaBIII €ro B yIOOHOM! AJIs BOCHPHUATHS (OopMe, a TaKKe
nogo0pal MHOXECTBO MNpHMEpoB U 3anad. HoBoe wucumncienue
MTO3BOJIIJIO MaTEMaTHKaM PenIaTh MHOXKECTBO TPYAHBIX U MIPAKTUIECKU
BaXKHBIX 3a1a4.

B 1705 romy mocne cmeptu Skoba MoranH bepHymiu npuHsn
kadenpy maTemaTuku bazenpckoro yHuBepcureTa. Ero moctmkenus B
nuddepeHaIbHOM U HHTETPAITEHOM HCUYHCICHUSIX TECHO CBS3aHBI C
pabotamu S. bepuymu u Jleitbnuna. CoBmecTHo c JleliOHuIEM,
Horann bepuymim pa3paboTan METOA UHTETPUPOBAHUS PALMOHATIBHBIX
¢byHKIMHA (ITyTeM pa3io)KeHUs Ha TPOCTBIE JPOOH), WCIOIB3ysS IMPH
9TOM KOMIUIEKCHBIE TepeMeHHble. B 1718 romy oH nmanm omperneneHue
TepMHHAa (QYHKIMHM W BBEN [MOHITHE «HHTErpal». BaxHeUmM
JOOCTIKCHHEM YUEHOTO SIBIISACTCS TEPBBIN CHCTEMATHYSCKUN yICOHHK
[0 UHTErpajibHOMY HCUUCIICHHIO, OITyOIUKOBaHHBIN B 1742 roxy.

B tpynax U. bepHymiu mojyynsa CHUCTEMATUYECKOE pa3BUTHE
TEOpUs pelIeHUus] OOBIKHOBEHHBIX AH(QepeHIHaTbHbIX YpaBHEHUH.
OmHO W3 TakWX ypaBHEHUH HOCUT WMs bepuymm. B mampHeimem
paboTy B 3TOM HalpaBJICHUH MPOa0sDKuiI Bunuenmno Puxkkaru (1707 —
1775). Ou BBen runepbonuyeckue (QyHKIMHA M MPUMEHHI K 3a1a4am
HMHTETPAIHOTO HCUYHCIICHHSI TEOPHUIO PSIOB.

. Bepuynnu Takke BBIBEJ METOJl HAXOXICHHUS TIPEIETIOB
(hyHKIMHA, pacKpbIBalOIIUMK HeompeaeneHHocTH Buaa 0/0 um  oo/co,
KOTOpBIHA, Onaromapsi W3AaHHOMY VYCOHHKY, NOJIYYWIO Ha3BaHUE
«mpasuiio Jlonuransy.

B cepemune XVIII Beka 3apoxknaercss nuHeiHas anreOpa. Ee
OCHOBBI 3ayIokui ydeHMK Horanna bepuymiu Iadpudab Kpamep
(1704 — 1752). 1lBeiinapckuii ydeHbIH TPEIOKII CIOCOO pPEIICHHS
CUCTEMbl JIMHCHHBIX anreOpanyecKux ypaBHEHHH C KBaJpaTHOH
MaTpHULEeHl ¢ TOMOIIBIO onpeaenuTens. B Tpakrare «BBeaenue B aHau3
areOpandecKnx KPHUBBIX», OMyOnnKoBaHHOM B 1750 T., OH BHEpBBIC
JIOKa3ajl, 4yTo ajareOpandeckas KpuBas N-To Mopsaka B OOIIEM cliydae
MOJIHOCTBIO OmpejeneHa, ecnu 3amanbl ee N(n + 3)/2 Touek. s
nokazaTtenscTBa Kpamep cTpouT cucTeMy JHMHEWHBIX YpaBHEHUH,
KOTOPYIO peIIaeT C IOMOINBI0 AJTOPUTMa, HA3BAHHOTO IIO3XE €ro
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umeneM. [lpu stom Kpamep pan TOYHBIH alTOPUTM BBIYHCICHUS
ompezaenutens. TepMuH ONpeAenuTelb (JEeTepMHHAHT) BBl B
obpamenue K. 'ayce B 1801 r.

6.3. IlosiBJIeHHE NEPBBIX BLIYUCIUTEIbHBIX YCTPOHCTB

B XVII Beke MOSBISIOTCS BBIYMCIHTENBHBIC YCTPOHUCTBA, CIIOCO0-
HBIE CYIIECTBEHHO OOJNErYUTh TPy pacueTduka. [lepBrie maru B co3na-
HUM apu(pMOMETPOB cAenanl reHuanbHbll Jleonapno na Bunun. B ero
TpyJax ObLIM OOHAPYKEHBI 3CKU3HBIE HAOPOCKH CYMMUPYIOIIEH BBIUHC-
JUTEILHOW MaIIMHBI Ha 3y0UYaThIX KOJiecax, CIIOCOOHOM CKIaapBaTh 13-
paspsiiHble gecsaTuYHble Yncia. CIenuantucThl aMepUKaHCKOH (UpPMBI
IBM BBITOJHWIA PEKOHCTPYKIIMIO MAITHHBI M YOSIWINCH B TIOJTHOH ee
COCTOSITETTLHOCTH. DTOT IEPBHIN MEXaHUIECKUH II(PPOBON CyMMaTop ¢
PYYHBIM YIpaBlI€HHEM SBJISIETCSA MPooOpa3oM OYAyLIero 3JIEKTPOHHOTO
CyMMaTopa — BaKHEHIIIero 3JieMeHTa COBpeMeHHbIX DBM.

OpmHako, Kak M MHOTHE apyrue uzobperenms Jleonapmo, ero
apudmMomeTp ocTacs TOJIIBKO B BUIEe 3CKH30B. HeocTaTouHslil ypoBEeHb
pPa3BUTUSl TEXHUKUA HE IO3BOJWJI PEaM30BaTh €ro 3aMbICTbL. Tem He
MeHee, pa3BuBaromascs Hayka XVI Beka omrymana HOTpeOHOCTH B
MIPOBEJICHUN CIIOKHBIX PAacyeTOB, B YACTHOCTH YMHOXCHHS M JACTCHHUS
MHoOro3HauHbix yncen. llotnanackuii matematuk J»xon Hemep (1550 —
1617) npemnoxxkun cyetHblid nmpuoop (HemepoBbl Majgo4YKkm), COCTOSB-
mmii u3 10 manodek, UMEBIHUX (POPMY YIUTHHEHHOTO MPSIMOYTOIBEHOTO
napajuiejienuieaa. B HEM BMECTO CIIOXKHOW omepanur YMHOXCHHS
HCIIONIB3YETCsl MPOLECC CIOXKEHHUs, OCHOBAHHBIM Ha NPUMEHEHHH
CHICIMATBHBIX TaONHIl. braromapst 3Toil cxeMe, TPYIOSMKHUH Tporiecc
ACJIICHUA, XOTsA U C Topas3go MCEHbIIMMH yJIOGCTBaMI/I TAaKXKE€ MOXCT
3aMEHSETCS Ha OMNEPalri0 BBIYMTAHUSA. DTO HM300pETeHHE TO3BOJIMIO
3aMETHO 00JIErYHUTh PA0OTY BBIUHCIIATEIISM.

[Tamoukn Hemepa cramu TOJYKOM K TOSIBJICHUIO HOBOTO
apu¢mMeTHueckoro neictBusi — JyorapudmoB. Bcekope mocnme wux
otkpbitust B 1622 1. Yuabsimom Orpexom (1575 — 1660) Obuia
n3o0peTeHa Jorapumuyeckasi guHelika. OHa T03BOJIsUIA BBITIOTHATH
HECKOJIBKO MaTEMAaTHYCCKUX onepaum‘/'l, B TOM YHCJIC YMHOXCHHUC H
JCTICHHE YHCell, BO3BEACHUE B CTETICHB (Yallle BCETO B KBaapaT U Ky0) u
BBIUMCICHUE KBAJPaTHBIX M KyOWYECKMX KOpHEH, BBIYHCIICHHE
Jorapu(MoB, TPUTOHOMETPHUYCCKHX (YHKIUH M JAPYTHe OIEpaIlH.
[punmun gefcTBus norapuMIUYECKON THHEHKH OCHOBAaH HA TOM, YTO
YMHOXEHHE U JIeJIEHUE YHMCEeN 3aMEHSETCS] COOTBETCTBEHHO CIIOKEHUEM
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YW BBUUTaHUEM WX JorapumoB. OTHOCHUTCS OHAa K aHAJOTOBBIM
BBIYHCIIUTENBHBIM YCTPOUCTBAM.

Puc. 6.3. Cuernrie nanouku Henepa

[TepBast MexaHu4YecKasi cYeTHAs MAalIMHA ObLJla M3TOTOBJICHA B
1623 r. mpodeccopom Matematukun Buiabreaomom Ilukkapaom
(1592 — 1636). B Heii ObUIM MEXaHHU3UPOBAHBI OIEPALIAH CIIOKCHUSA U
BBIYUTAHUS, a YMHOXXEHHE M JeJICHHE BBIMOIHSIIOCh C 3JIEMEHTaMH
Mexanuzauuu. Ho mammnba Illukkapna Bckope cropena BO BpeMs
Mo’kapa, He COXpPaHWIMCh TaKXkKe U ee yepTexxu. [loaToMy nmpuoputer B
CO3JIaHHUU pabOTAIOIIEro MEXaHHUECKOTO BBIYUCIUTEIBHOTO YCTPOUCTBA
3akperuieH  3a  bnesom Ilackamem, wu3rotoBuBmMM B 1642 T.
CYMMHUPYIOLIYI0O MaluHy. Ero MexaHM4YecKHi «KOMIBIOTEP» MOT
CKJIafbIBAaTh W BBIUUTATH AecsatndHble MUQpel. «[lackaauna» — Tak
Ha3bIBAJIM MAllIMHY — COCTOsJIa U3 Ha6opa BCPTUKAJIBHO YCTAaHOBJICHHBIX
KOJeC ¢ HaHeCeHHbIMH Ha HuMX Iudppamu ot 0 mo 9. Ilpm momHOM
000pOTe KOJIeCa OHO CLEIUILIOCH C COCETHIM KOJIECOM M TTOBOPAYHBAIIO
€ro Ha OJHO jejeHue. Yncio Kouec Ompeaessuio YHCio pa3psioB — Tak,
JIBa KoJjleca IMO3BOJISUIA CUUTATh 110 99, Tpu — yxe 10 999 u tak nmanee.
«[lackamuua» npemHa3Hadamach I PadOTBl ¢ 6 — 8-pa3psaHBIMU
YHCIaMu, UMena pasMepbl 36x13x8 cantuMmeTpoB. Ilackanp momrydwin
KOPOJICBCKYI0 TPUBWIICTHIO HA WX IIPOU3BOJICTBO MAIIUHEI, OBLIO
co3mano mpumepHo 50 ee 00pa3oB, HO MPAKTUYECKOTO MPUMEHEHUS
9TH YCTPOWCTBA HE HAIILIU.

Boiee nmpakTudHOM cTana cueTHas MammuHa Bunsrensma [otdpuna
Jleitbanma, cocoOHasi HE TOJNBKO CKIanbIBaTh, HO M yMHOXarth 12-
paspsiHbIe JecATHYHbIe yncha. Vet MexaHnuecKoro yMHOXKeHHUs 6e3
MOCJIEI0BATENILHOIO CJIOXKEHUS BEJIMKUNA HEMELKHI YUeHbI BbICKa3all B
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1673r. K 3yOuatelM KosecaM OH J00aBWJI CTyNEHYaThId BallHK,
TO3BOJISIIONINI  OCYIIECTBIISITh yMHOXEHHE © JeieHne. B 1694 r.
JlelOHWIT TOCTPOMIT OKOHYATEIbHBIN BapHAaHT MEXaHUYECKOTO KaJIbKy-
nsaropa. Apupmomerp JleHOHMIIA WMeN BHYIIMTENbHBIE pPa3Mephl:
100x30x20 cM m TpebGoBanm Al YCTAaHOBKH clienuainbHoro croma. Ho
MMEHHO HECKOJIbKO BUIOM3MEHEHHEIE Koyieca JIeHOHMIIA CTal OCHOBOM
MAacCOBBIX CUETHBIX IPHOOPOB.

Puc. 6.4. Mammna [Tackamns Puc. 6.5. Kampkymsatop JleitOnmma

6.4. Jnoxa npocsenieHus

[Mocne oTkpbITHi 3110XM Bo3pokaeHus v HaydHOH PEBOJIOLMM B
pa3BUTUM HayKu IpOU30IIEN HEKOTOpbld cnaj. Bemukuii Heroron
HAMHOTO 0OOTHAJI B CBOUX TPYIaX COBPEMEHHHKOB, & €0 TPYIBl HMEITH
IIOCTAaTOYHO 3aKOHYCHHBIN BU. [103TOMY OHAMOOMIOCH OIIpeNeNIeHHOES
BpeMsl s TOro, 4YTOOBl y4YeHble CMOTJIM B IIOJHOW Mepe
BOCTIOJIH30BAThCS HOBBIM MaTEMATHYECKUM alapaToM U KIIACCHUECKOU
MexaHnkod. Cmamy WHTepeca K HayKe CIIOCOOCTBOBAI W YIMAIOK
JIBOPSIHCTBA, HA CMEHY KOTOPOMY MPHUXOAWI HOBBIA Kilacc OypiKyasuw,
elle He OCO3HABIIMN TMOJIb3bl HAayKH JUIS TPOMBIIUIEHHOCTH. Ha
npoTsbkeHun  nepBoit  mosioBuHbl X VI Beka mNpOMBINUIEHHOCTD,
OCHOBaHHasi B OONBIIMHCTBE CIy4acB e€IIe HAa PYYHOM Tpyne, He
HY’>KJaJlach B JOCTH)KEHUSAX HAYKHU.

Opnako Bo Bropoil mosoBune XVIII cronerus cutyamus crana
MeHAThCs. [IpOMBILIUIEHHAas PEBOJIIOLMS CTUMYJIHMpOBaja MOIbEM
Hay4yHOW [IeATeNbHOCTH M CTaja JaBaTh €l Mojuepkky. B cpene
OypKyasuH ¥ TIPOCBEIICHHOTO JBOPSHCTBA POCIO CTPEMIICHUE
HCTIOJIB30BATh JOCTIKCHUS HAYKH TSI pa3BUTH MaHyaktyp. MHaTepec
K HayKe CTAaHOBUTCS 0o0Jiee MPaKTHUECKHIM.
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ITon BnusHueM Hay4yHoll peomonnu XVII Beka HaydHbIE 3HAHUA
CTalM IIMPOKO pacmlpocTpaHsiThcs B EBpome. DTo mHTENNEKTyalIbHOE
JIBW)KEHHE ToNy4ynsio Ha3BaHue «Jmoxa IIpocBemienusi». B ocHoBe
¢unocoduun IlpocBerieHus nexana KPUTHKA CYIIESCTBOBABIIUX B TO
BpeMs TPaIUIIMOHHBIX WHCTHTYTOB, OObIYaeB W Mopaiu. Ha mepssiii
IJTaH BBIXOZST MPUHIMITEI pallioHaIm3Ma U cBoOomoMbicius. [Ipocse-
mIeHHe T0KoJIe0alo aBTOPUTET apUCTOKpPaTHUM M LEPKBH, a TaKXKe
OKa3aj0 OOJIBIIOE BIMSHKHE HA ITOCICAOBABIINE M3MEHEHHS B ITHKE U
conanbHoi xu3Hn EBpomsl m Amepuku. [lox BiamstHEMEM maed mpo-
CBEIIICHHUS BO MHOTHX CTpaHaX MPOBOIWINCH PEPOPMBI, MepecTpau-
BaBIIIKE JKWU3Hb oOIIecTBa. HacTymuna smoxa MpocBeeHHoro abcoro-
tr3Ma. Ho Hanbolee 3HAYUTEHLHBIM TTOCIeCTBHEM Hel [IpocBemeHust
ctanmu AmepukaHckas U Benukas ¢paniysckas peoironuu. MIMeHHO
npuHUUIBEl [IpocBenienns ObUIM TMOJIOKEHBI B OCHOBY aMEpPUKaHCKON
«/lekJapanyu He3aBHCUMOCTH» U (paHIly3cKol «/lekaapanuu nmpas
YyeJIOBeKA M IPAKIAHUHAY.

B »snoxy IlpocBemieHusi MPOUCXOAUT OTKa3 OT PEIUTHO3HOTO
MHPOIIOHMMAHHUS M OOpalleHHe K pa3yMy Kak K CIWHCTBCHHOMY
KpUTEPUIO MO3HAHMS YeoBeka U oOiecTBa. BriepBrie B UCTOpUU OBLI
MOCTaBJIeH BOMNPOC O TMPAKTUYECKOM HCIIOIB30BAaHUH JIOCTHKEHHM
HayKH B HHTEpecax OOIIeCTBEHHOTO Pa3BUTHS.

B 1728 r. anrnumiickuii TEepeBOMYMK W KHUTOW3JATENb Jdpanm
Yemoepce (1680 — 1740) moaroToBHI ABYXTOMHBIN SHITHKIIONEIMIECKUI
CIIOBaph o[ 3arinaBueM «L{ukIonemus win BceoOmuii coBapb peMecert
u Hayk». KHura ctana oueHb NOIYJISPHOM M BbLIEpIKala MATh U3JaHUM,
a ee aprop Obu1 mpuHAT B JloHmoHckoe KoposeBckoe o001IecTBo.
[Mapmxckuit nznarens A. @. Jle bperon npusnek k nepeBoxy Llukio-
neavn Ha (paHIy3ckui s3bik ¢unocoda Jlenn uapo u MaTeMaTuka u
Mexannka JKana Jlepona a1’ Anmambepa. OHAKO 3TH yUEHBIC MEPEBOIOM
HE OTPaHWYMJINCH, OHH YBEIUYWIN OOBEM CIOBaps U BHECIH B HETO
nonemMuueckne 3ametku. Juapo nHammcan st Hero 6000 crarted, a
1’ Anambep — 1600. C riiaBHIMH peTlakKTOpaMyu COTPYIHHYATH (HUIOCO-
¢u1 BombTep, Pycco, Monteckn€, T'ompOax, ckymsnTop danmbkoHe,
apxutektop brongens u gpyrue. Pabota mnpopoipkanach MOYTH
tpuauath jet (1751 — 1780). IlepBoe uznanue copepkaio 17 ToMoOB
crareii © 11 TOMOB WIIIOCTpanuii, a TUpaXX B 4 THICAYM IK3EMILIIPOB
pazomencs o4deHb ObIcTpo. Crhemyrollee H3IaHUE BBHINIIO MEHBIINM
¢dbopmaToMm, Ha Oymare Oojiee HU3KOTO KadyecTBa M C MEHBIIMM KOJIH-
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YeCTBOM WILTIOCTpAliil. 3aTO 3TH Mephl CleNail H3JAaHue JOCTYIMHBIM
HE TOJIBKO IS 32KUTOYHBIX YNUTATEJIeH, HO U IS CTyIEHTOB.

«Quuuknonenus» Juapo cobpajia BOEIUMHO BCE HAKOIUIEHHOE
YeJIOBEeUeCTBOM JI0 TOrO BpeMeHH 3HaHue. B HeM B moctymHoi (opme
OOBSICHSUINCH BCE CTOPOHBI MHpPa, KH3HH, OOIIECTBa, HAYK, peMecia H
TEXHHMKH, TIOBCEJHEBHBIX Bellled. «DHIMKIIONEIUs» CTaja He MPOCTO
CIPaBOYHOM KHHUIOW, HO ChITpajia OTPOMHYIO POJIb B PACIPOCTpaHEHUH
unert IlpocBemeHuss u HACONOTHYECKON MOATOTOBKE DpaHIly3cKOM
peBomonuu. dpaniuy3ckue IpOCBETUTENN CTAIM «BIACTUTEISAMU AyM»»
obmectBa. @paHiy3ckas NpOCBETHTEIbHAA JHTEpaTypa B JIHLE
Bonwsrepa, Monrteckné, Pycco, unpo u np. mmcareneil momyumia B
XVIII Beke obmeeBporeiickoe 3HaUCHHE.

Bo Bropoii nonosune XVIII Beka NOSABIAIOTCS y4€HbIE HOBOI'O
THUIIA, KOTOPBIE CTPEMATCS PacIpOCTPAHATh 3HAHUE, MOMYIIPU3UPOBAThH
ero. Termepb 3HaHWE JOIDKHO OBITH IOCTYIHO BCEM M HMETHh INPAKTH-
YEeCKyl0 TOJIb3y, a He SBIATHCS HMCKIIOYUTENBHOW COOCTBEHHOCTBHIO
M30paHHBIX M MOCBSMIEHHBIX. OHO CTAHOBUTCS JOCTOSHUEM ITUPOKUX
cioeB 0OIIeCTBa, IPEeIMETOM OOIIECTBEHHBIX AHcKyccnit. K 3HaHMAIM
MOJIy4aloT JIOCTYN W JKCHIIMHBI, paHee HE HMEBIIHE BO3MOXXHOCTH
yuuthes. JlaTbiHb mepecTana OBITh HAYYHBIM SI3BIKOM, €€ MECTO B
eBpONeiickol Hayke 3aHuMaeT (paHiysckuid s3bik. [lomymspHas u
HEHay4Has JIUTepaTypa nucajiach Ha HAMOHAIbHBIX A3bIKaX.

6.5. IlosiBjIeHMe akageMuii HAYK

B XVIII Beke wneHTpamMu pa3BUTHUS HAyKH CTaHOBATCS HE
YHHBEPCHUTETHI, KaK 3T0 ObUIO B 310Xy CpeqHeBeKoBbsS U Bo3poxeHus,
a akagemun Hayk. Cpenu HHUX 0c000 MOXHO BBIACTHUTH llaprkckyio,
Bepnuuckyro u [TerepOyprekyro akagemun. [IpenonaBanve B yHUBEPCH-
TeTax MMEJO0 MEHbIIee 3HaueHHe. JTO OBUI MEepHO, KOTrJa HEKOTOphIe
U3 BEIYUIMX €BPONEHCKUX CTpaH YIPAaBIUIMCH IPOCBELICHHBIMH J€C-
[OTaMU: cpenu Hux Inpycckuil kxoponb Ppuapux II, poccuiickas
umneparpuna Exatepuna 11 u dpanmysckue xopomu Jlroogouk XV u
JiomoBuk XVI. DT MOHapxu mIOOMIM OKpYXaTb ce0sl y4eHBIMU
JIOJbMM M IIOHUMalu 3HAYEHUE €CTECTBO3HAHUS U IPUKIIAJHOU
MaTeMaTHKA B IOBBIIIEHHH OOECIIOCOOHOCTH apMHU W YIy4IIeHUH
MaHy(aKTyp, €CTECTBEHHO, YTO MPAaBUTEIHCTBA (PMHAHCHPOBAIH Hepes3
aKkaJieMHM HAyK, IpexXIe Bcero padOoThl MPUKIATHOTO XapakrTepa.
Hampumep, otnnunble kKadecTBa (paHIy3cKoro (oTa CBSI3aHBI C TEM,
9YTO TPH KOHCTPYHPOBaHWHM KopaOiiel KOpadiecTpOWTENN YacTHYHO
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OCHOBBIBAJICh Ha MaTeMaTU4ecKod Teopuu. MHorue paboTs! Diinepa
HUMEIOT MPUKJIaTHOE 3HAUCHHE ISl apMUH U (PI0Ta. ACTPOHOMUS TaKxKe
MOJIb3yeTCs IOKPOBUTEILCTBOM KOPOJIEH U UMIIEPATOPOB.

B 1662 r. no o6pasily UTaIbSHCKHUX aKaJeMHui ObU10 co31aHo JIoH-
noHckoe KoponeBckoe o0mmecTBo, a B 1666 . Ha 0cHOBE KpyxKka Mep-
ceHHa ObuTa opranm3oBaHa Koposesckas (ee wacto HazpBaroT llapiok-
CKOM) akajzemus Hayk. VHUIMATOpOM €€ CO3[aHus CcTal IJlaBa
npaBurenbcTBa Jromosuka XIV JXKan-batucr KosiasOep, KOTOphId cIio-
cOOCTBOBAJ Pa3BUTHIO HAIIMOHAIBHOTO ()IOTA, TOPTOBIH M IPOMBIII-
JICHHOCTH.

B niepBoii nmonosuHe XVIII Beka Hayka pacpoCTpaHSAETCs MUAPOKO
3a mpeaensl Anriamwm, @Opannmm w [omnmanawmm — CTpaH, TAE OHA
pasBuBaack B XVII Beke. bnaromaps ycwnusm JleiiOnuma u
MOKPOBUTENBCTBY Ipycckoro kopoist Ppunpuxa-Bunereasmal B
Bepmuae B 1700 T. co3maercs ydeHoe obrmiectBo. OaHAKO KOPOJb
OTKazancs ero (UHAHCHPOBaTh, IPEJOCTABUB BMECTO  ATOTO
MOHOIIOJIFHOE IIPaBO Ha W3JaHue KaneHaaped. W Tompko, korzna B
1740 r. koposnem ctan @punpux I, Hayka monydnina GQuHAHCHpOBaHHE,
B 1744 r. obmecTBo ObLIO NMepenMeHoBaHO B KoposeBckyro AkaieMHIo
Hayk. Akajgemusi Toiy4mia JabopaTopuu, B Hee ObUIM MpUTJIAIIEHBI
camble Beipatormuecs yuaensie. B XVIII Bexe tam padotamu JI. Ditnep,
BonbTep, Moneption u Jlarpanxk. bepiauHckas akagemus HayK craja
OJIHUM M3 CaMbIX aBTOPUTETHBIX HAYUHBIX YUPEKACHUN.

[To3anee akageMuu HayK MOSIBIAIOTCA B ABCTPUM M Pa3IMYHBIX
rocynapctBax ['epmanuun. B IIIBeiiiapul BaKHbIM HAayYHBIM LIEHTPOM
61 bazens - cBoOoaHblif ummepckuit ropox ¢ 1263 r. Hayku wu
HCKYCCTBa INpoIBEeTaIH B basene, kak U B TOUIAHACKUX TOpOAaX, MOJ
ynpaBiieHHeM ToproBoi Oypxkyasuu. B XVII crosietun n3 AHTBeprieHa
B bazens, cmacasce OT HCHaHIEB, Iepeexana KyledecKas CeMbs
Bepaymnmu. Otoif cembe [0OBEIOCh JAaTh MHPY LENyl0 IUIESAy
BBIAIOLINXCSA YYeHBbIX. PonoHauaJbHUKaMU JUHACTUU CTaJd JIBa
MaTtemaTuka, SIko6 u Morann bepuymmn. OHE OBUIM CaMBIMH BBIAAIO-
mumucs yaenukamu JleiOnuma. B 1687 r. SIko6 Bepuymn (1654 —
1705) 3ansn kadeapy maremaTHku B ba3enbCKOM YHHUBEPCHTETE, TOTAA
K€ OH Hayan mepenmchiBaTthes ¢ JlelOnunem. MoranH beprymmm
(1667 — 1748) B 1697 r. cran mpodeccopom B I'ponunrene (Tomman-
IWs), a mociie cMmepTd Opara SlkobGa mepemien Ha ero kadeapy B
basenbckoM yHUBepcUTeTe, T IPEenoaaBan COpoK TP roja.
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B 1724r. yxasom wumneparopa Iletpa 1 Oblna oOcCHOBaHa
IlerepOyprckas axkagemusi Hayk. [lo cTpykType OoHa oTiIMYaiach OT
3araIHOEBPOIICHCKUX aKaJIeMU, TTOCKOJIBKY JTOJDKHA Obljla COBMEINATh
(YHKIIMM HAy4YHOTO HCCIeNOoBaHUS W oOyueHus. (s storo mpu Hei
ObLIN CO31aHbl AKaJIeMUYCCKUH YHHBEPCUTET M TMMHA3MUs. AKaJaeMHs
ObUTa TOCYNAapCTBEHHBIM YUPEKICHHEM, M €€ WICHbl JOJDKHBI OBLIN
o0ecrnieunBaTh HAyYHO-TEXHUYECKOE 00CTYKHBaHHE TOCYAapCcTBa.

Cpeau 1epBBIX aKaJeMHKOB ObLIM CHIHOBBS Moranna bepuyimiu —
Huxonaii (mo kadeape wmexanwku) u Janmmn (mo kxadeape
¢usnonorun). Ilocme cmeptu Hukonas JlaHuua 3aHsAI €ro MecTo IO
Kadeape MEXaHUKH, a Ha CBOE TIPEITOKWIT pUHATH JleoHapaa Diiepa,
KOTOPBIN U cTan akazgeMukoMm B 1727 r. B Bozpacte 20 merT.

B 1739 roay Obuia opranumszoBana llIBeackasi KopoJieBckas
akagemusi Hayk. OnHuM u3 ee opranuzatopoB Obul Kapua Jlunueii
(1707 -1778) — co3marens €OWHONM CHUCTEMEI  KilacCH(DHKAIUH
PaCTUTENIBHOTO U XUBOTHOrO Mupa. OH 000OIIMI U YIOPSIOYHI BCE
NpeAbIAYIIUE 3HaHUs B 00sacTy Ononoruu. OMHOW U3 TIIaBHBIX 3aCIyT
JlunHest sBNsAETCS BBEIEHHE TOYHOM TEPMHUHOJIOTMH TPU OIMCAHUH
OMOJIOTUYECKUX OOBEKTOB. B KadyecTBe WCXOAHOW KaTeropuud B
CUCTEMAaTHKE CTajJ0 BBIJCICHUE OWOJIOTMYECKOTO BHJIa Ha OCHOBE
pa3pabOTaHHBIX KPUTEPHUEB OTHECCHHUS MTPUPOTHBIX OOBEKTOB K OJTHOMY
Bunay. B [lIBennn JInHHES TakkKe NOYUTAIOT KaK OJHOTO U3 CO3JaTene
JINTEPATYPHOTO MIBEJCKOTO s3b1ka. OH TakyKe CIIoCOOCTBOBAJ BBEICHUIO
MPENoAaBaHusl ECTECTBCHHBIX HAyK B CHCTEMY YHHUBEPCHTETCKOTO
00pa3oBaHUsI.

Co3pmanne 3TUX HAay4dHBIX OOINECTB, a TAKKE H3JAHHUE HAYYHBIX
YYPHAJIOB TI03BOJISUIO OBICTPO PacTIpOCTPaHATh CBEJCHHUS O KaXKAOM Ha-
YYIHOM OTKPBITHH, JTaBasi BO3MOKHOCTh HCCIEIOBATEISIM HCIIONB30BATh
HoBelmyo uHpopMarmoo. COTpyJHUYECTBO YUYEHBIX W ITyONHKAIHS
PE3yIbTaTOB MCCIICAOBAHNIN YCKOpWIIA Pa3BUTHE HAy4HOTO IIporpecca.
B pesymbrate stoit «peBomouum» B XVI — XVII Bekax, Hayka
CTAaHOBUTCS OJTHUM W3 SIPYAWIINX MPUMEPOB JIEATEIHHOCTH BO OJiaro
yenmoBeka. C 3TOro MOMEHTa HaydyHbIe 3HaHHs TpuoOpenn Heobpa-
TUMBI XapakTep, a UX 00beM, a TaKkkKe M KOJIMYECTBO YYEHBIX
yaBauBaetcs kKaxasie 10 — 15 ner.
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I'/IABA 7

XVIII Bek — aHATMTHYECKHUN NEPUOJ PAa3BUTUSA
HAYKH

7.1. locTH:KeHUS B 00JIACTH MAaTEeMATHYeCKOI0 AaHAJIM3a

Btopas nonmosuna XVIII Beka cTaHOBUTCS OYEHb IIIOJOTBOPHOU
JUIL pa3BUTHS HayK, OCOOCHHO OypHO pa3BHBaeTCs MaTeMaTHKa.
MaremMaTudeckuil aHaln3, KOTOPHIN KyJIbTUBHpOBaa mikona Jleiibnmna,
CTaHOBUTCS amiapaToM HcceoBaTess B MEXaHUKE U B APYTrUX HayKax.
OnHOl M3 XapakTepHBIX YepPT Pa3BUTUS MATEeMaTHYECKOTO aHalu3a B
XVIII Beke, ObUIO ero pa3BeTBJICHWE HAa HECKOJbKO HayK: -
(epeHIMAIbHOE W HWHTETrpalibHOE WCYHCIeHMs, Teoputo auddepen-
LUANBHBIX ypaBHEHMIA, B CBOIO OYepe/lb PacUJICHUBIIEHCS Ha y4eHne 00
OOBIKHOBEHHBIX JU(PPEpEHIMATLHBIX ypaBHEHHUSIX H 00 ypaBHEHUSAX B
YaCTHBIX  NPOU3BOJAHBIX, BapHALlMOHHOE HCYMCIEHHE, TEOPHUIO
CHelMaIbHBIX (PYHKIUH, Teopuio (YHKIHMIA KOMIUIEKCHOTO IEpEMEH-
Horo. Brimensercs takxke ydeHHe o OECKOHEUHBIX pAnax. B pamxax
muddepeHIaIbHOTO0 U HHTETPATEHOTO UCYHMCICHUS B KAYeCTBE HOBOTO
OTJIeJIa BeIpacTaeT aHajan3 (PyHKIUI MHOTHX MIEPEeMEHHBIX.

Cpenn MaTeMaTHKOB MOXKHO BBIIENTUTh ChIHOBeH HMoranna
bepnynnu Huxonas u Jlanunna, kotopeie Obutd B 1725 T. mpuriameHs
B Cankr-TlerepOyprckyro AH. Huxoaaii Bepuyaau (1695 — 1726)
ycemen B IlerepOypre HammcaTh BcCero OAHY pabOTy IO TEOpUHU
BepoATHOCTel. 3ajaya, KOTOPYIO NpPEUIOKWI, H3BECTHA  Kak
[etepOyprckas 3amayda (wm [letepOyprekuit mapagokc).
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HManuna Bepuysum (1700 — 1782) pa6oran B Iletepbypre mo
1733 r., mocne 4yero BepHyJICA Ha poauHy M A0 1777 r. Obu1 mpodec-
copoM bazenbckoro yHuBepcuTeTa. TaM €ro AedaTenbHOCTh Obuia
MOCBAIICHA MaTeMaTHKe, AaCTPOHOMHHU, (H3MKE W THIPOJWHAMUKE.
. Bepuaymmn Obi1 akamemukoM (¢ 1725r1.), a ¢ 1733 1. TOYETHBIM
wireHoM IlerepOyprckoit AH, dnenom akanemwii: bomonckoi (1724),
Bepnunckoit (1747), Hapuxckoit (1748), Jlongonckoro KoponeBckoro
obmiectsa (1750).

Counnenne «['mapoaunamuka» mosBmwiock B 1738 1. B Hem
YVUEHBIH BBIBENl YpaBHEHHE CTAIlMOHAPHOTO TEYEHHUS HEeC)KHUMaeMOn
XKUIKOCTH (ypaBHeHHE bepHymm), Jnekamee B OCHOBE ITUHAMHUKH
KHUIIKOCTEH 1 Ta30B. B TOM ke TOIy OH 3aJI0KHJI OCHOBBI KHHETHIECKON
Teopuu ra3oB. C TOUKH 3pEHUSI MOJIEKYISIPHOI Teopuu, yTBEepKaas, 4To
MIPUYUHON NTaBJICHHUS rasza SIBJISETCS TEIUIOBOE JBMXKEHHE MOJIEKYJ, OH
00BsicHHI 3aK0H boiiis — Mapurotra.

J. BepHymnmu  Takke — NPUHAISKAT  OJHA W3 TEPBBIX
(hOpMyITUPOBOK 3aKOHA COXPAHEHWUsS SHEPrHH, (I0 cepeanHbl XX Beka
OHa Ha3bIBAIACH KUBOW CHJION), a Takke (OJHOBPEMEHHO C DUIICPOM)
nepBas  (popMynUpOBKa 3aKOHa COXpPAHEHHUS MOMEHTa KOJIMYeCTBa
nBrxenus (1746).

Bwmecre ¢ a’AmambGepom, Diinepom u Jlarpamxkem JI. Beprymim
3aHUMAJICS BaKHEWIIEeH Ui pa3BUTHA MAaTEMAaTHKH M TEOPHU Koyeha-
HUH 3agaueil o KojeOaHMAX HATSAHYTONH CTPYHBI — MEPBOM 3amadei,
peIIaroIIeiics ¢ TOMOIIBI0 TU(PPEPEHITNATFHOTO YPAaBHEHHS B YaCTHBIX
MpOM3BOAHEIX. TakuMm oOpazom, Hapsamy ¢ n’AmambepoM U Ditepom,
J. BepHynnu  gBnsieTCs  OCHOBAaTeNleM MaTeMaTHYeCKOW  (PHU3HMKH.
B teopun xonebGaHuit 3TOT BBIJAIONIMICS YUCHBIH BBEN TOHITHE
TapMOHIYECKOTO KOJICOAHUS U IPUHIIUI CYTIEPIIO3HUIINH KOJICOaHHIH.

J. Bepaymnu mepBbiM B 1768 T. TpUMEHWIT MaTeMaTU4YeCKUN
aHallM3 K 3a/la4yaM TEOPUH BEPOATHOCTEH (JI0 ATOrO HCIOJIB30BAIHUCH
TOIBKO KOMOWHATOPHBIN moaxoxa). OH omyOIMKOBaI PSII MCCIeI0OBAHHIA
0 TEOPUU BEPOATHOCTEH, pACCMOTPEB C MPUMEHEHHUEM BEPOSTHOCTHBIX
METOOOB PsAM NPAKTUYCCKHU BAXKHBIX 3ajiad. YyeHbIll Takke TPOJABUHYIT
MaTeMaTU4YeCKyl0 CTAaTHUCTHUKY, PACCMOTPEB C NPUMEHEHUEM BEpOST-
HOCTHBIX METOJIOB P/l MPaKTHUECKU BaXKHBIX 3a1a4.

W3 bazensa BhIIIENT TakkKe CaMblii INIOJOBUTBI MaTEMaTHK BCEX
BpemeH - Jleonapa Jiinep (1707 —1783). C 1727 mo 1741 rr. oH
pabotan B IlerepOyprckoit akagemuu, ¢ 1741 mo 1766 r. Diinep
Haxoawics B bepiuHCKoW akageMuu moj 0COOBIM MOKPOBUTEILCTBOM
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Opunpuxall, a B 1766 r., BO Bpemsl MNpaBICHUS HMIEPATPHUILIBI
Exarepunsr II Bepuyncs B IlerepOypr, Thme u paboTal 10O CBOeH
koHuMHBI B 1783 1. XoTs B 1735 r. OH moTepsis1 OAuH 1J1a3, a B 1766 . -
BTOpO#l, 3TO He TOBIUAIO HA €ro MNpoAyKTUBHOCTh. Obnanas
(heHOMECHANEHBIMI TPYIOCIOCOOHOCTBIO W TAMSTHIO, CIENON YUCHBIH
MPOJIOJDKAT  JIUKTOBaTh CBOM TpyAbl. Tumorpadus IletepOyprckoii
aKaJIeMUH He ycIieBalla 3a HUM, U ITyOJIMKOBajla TpyAbl Jiiep B TeueHue
47 ner mocne ero cmepTu. Bcero o Hammcan oxono 850 HaydHBIX
TPYZAOB, CPEOH KOTOPHIX JBA ACCATKA OOBEMHBIX KHUT.

Puc. 7.1. Januun bepuymium Puc. 7.2. Jleonapa Diinep

Hayunble wHTepechl Diinepa OTHOCHINCH KO BCEM 00JacTiIM
€CTECTBO3HAHMS, HO OCHOBHBIM TIOJIEM €ro JIeATeNFHOCTH Oblia
MaTeMaThKa U MexaHuka. IMeHHO Dinepy NprHaAIeKUT IePBOe MECTO
B pa3pabotke auddepeHnmanbHOro U UHTETPATbHOTO UCYUCICHHS, KaK
U Bcero aHanusa B 1enoM. B matematuke XVIII Bek MOXHO Ha3BaTh
BeKOM Oinepa. EMy mnpuHamiexaT 3aMeTHBIE pPe3yJabTaThl BO BCEX
o0yacTsIX MaTeMaTHK{, CYIIECTBOBABIIMX B €ro Bpems. Benmkwit
VYCHBIH SBISICTCS OJHUM W3 OCHOBOIIOJIOKHUKOB Iu(depeHnaIpHoro
U MHTETPaJbHOIO MCUUCIIEHUS, a TakKe BapHUALMOHHOTO HCUHCICHHMS.
Diep NpeAyoXWiI MHOTOYHCICHHBIC IPUEMBI WHTETPHUPOBAHUS U
pemenns auddepeHIMANEHEIX ypaBHeHHH. Kpome Toro oH co3nman
HECKOJBKO HOBBIX MaTeMaTHIECKUX JUCIHIUINH — TEOPHIO YHCEI, TH(D-
(epeHIaNbHYI0 TEOMETPHIO TIOBEPXHOCTEH, TEOPUIO0 KOMILICKCHBIX
GbyHKIWMH, TIe OH BBEN 0003HAYCHHE | ISt MHUMO# STMHUIIBI U TOTYYHIT

123



mh byHIaMEHTaIbHYIO bopmyny
e=cosp+ising Diimepa ¢ - 1. OH TaKKe 3ATOKUI
OCHOBBI ~ TEOPHH  CICHHAIBHBIX
¢bynkmii. EMy mpunaaiexar omnepa-

sin @ LU CPaBHEHUS IO LEJIOMY MOXYJIIO,

P MoJIHAs ~ TEOpHsl  HENpPephIBHBIX

0[cos ¢ 1 R’. Ipobeii, Yuuciio €, psAa creluaibHBIX
) e

GyHKIMA W MHOTOE  JIpyroe.
bnarogapst Jiinepy B MareMaTuky
BOILLJIa 001Iast TEOpUs PAIOB.

Diinep  BIepBble  OOBEIUHUIT
OTZAENBHBIE pa3feNbl MaTeMaTHKH:
aHaJus3, anreopy, TeOMETPHIO,
TPUTOHOMETPHIO, TEOPHIO UHCEN W JAPYrHe AWUCHUIUIMHBL B EIWHYIO
cucteMy. B HEKOTOPBIX 00IacTsIX MaTeMaTHKH H3II0XKEHHE «I10 Diepy»
COXPaHWIOCh JO CHX MOp. YYEHBIH Tarke 3al0XKUI (QYyHIAMEHT
AQHATUTUYECKON MEXaHUKU.

Puc. 7.3. ®opmyna Ditnepa

Kan Jlepon n’Amambep (1717 — 1783) — (bpaHIy3CKUil yICHBIH-
sHuukiIonenuct. llupoko wu3BecTeH Kak Quiocod, MaTeMaTHK U
Mexanuk. Ynen [lapmwxckoii akagemuu Hayk (1740), Dpaniry3ckoi
Axanemun (1754), IlerepOyprckori (1764) W JApyrux akaJaeMHid.
OcHOBHBIE MaTeMaTHUYECKUE HCCcleAoBaHus a1 AnamOepa OTHOCSTCS K
Teopun nupdepeHInanbHbIX YpaBHeHHH. B wacTHOCTH OH Janm MeTon
pemeHnss MU GEPEeHINATFHOTO YPaBHEHUS 2-TO TOpSIKAa B YaCTHBIX
MPOM3BOAHBIX, OMMCHIBAIONIETO IMONEPEYHbIe KONEOAHUs CTPYHEI
(BOTHOBOTO ypaBHEHHUS).

Breigaromuiicss Bkitan g’ AnamOep BHeC Takke B HEOECHYIO
MexaHuKy. OH 00OCHOBaJl TCOPUIO BO3MYILEHHS IUIAHET M TIEPBBHIM
CTPOr0 OOBSCHUI TEOPUIO MPEIBAPECHHUS PaBHOICHCTBHIA U HYTAalIUH.

OpHoOM M3 OCHOBHBIX IPOOJIEM, KOTOPYIO pa3pelaiy KpynHenme
matemaruku X VIII Beka, Opi1a Teopus npmwxenus Jlynsl. Ee pazpabotka
nMena TIOyOOKOe TEOpeTHUYECKOe 3HAa4eHWe W Obula BakHA IS
npakTukd. IIpakTHueckoe 3HaYeHHWE 3TOW TEOPHUH OBUIO CBA3aHO C
CO3IaHMEM METOJa JOCTaTOYHO TOYHOTO OINpEeAENIeHHs TeorpaduuecKon
JOJATOTHI MecT. B ocHOBHOM Teopust nBrkeHus JIyHBI Obla co3maHa B
cepenure Beka JI. Ditmepom, Adexcucom Kiaomom Kiepo (1713 —
1765) u 1’ AnambepoMm. B psime memyapos 1747 — 1756 tr. o’ Aimambep
HE3aBHCUMO OT CBOMX JABYX BEJIMKHX COBPEMEHHHMKOB Jall TEOPHIO
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JIBWKeHus JIyHbI ¢ TIIATENbHO BBIYUCICHHBIMU TaOJIUIIAMU, KOTOPbIE OH
MOCTETIEHHO YTOYHSUI M yiydinaid. B Tpakrare, BelmenmieM B CBET B
1749 r., 1’ Anambep mokasai, 4To He TOJBKO SBJICHUE MPEIECCUU, PaHEe
MaTeMaTH4Yecku HUccienoBaHHOe HBIOTOHOM, HO U sIBIIGHHE HYTAllHH,
HE3aJ0JT0 JO0 JTOro OOHapyxeHHoe bpamneem, 0O0YCIIOBJICHBI
TPaBUTAIMOHHBIM Bo3/ecTBrEeM JIyHBI.

Puc. 7.4. XXan Jlepon 1’ Amambep Puc. 7.5. XKozed Jlyn Jlarpamx

Koszed JIyu Jlarpansx (1736 — 1813). Benukuii MateMaTuk u
MexaHuK poawics B Typune, okoHunn TypHHCKHM YHUBEPCHUTET U B
17 net Havai npenofgarate B ApTriuiepuiickoit mkoine B Typune, a B
19 ner cran ee npodeccopom. B 1766 rony nepedbupaercs B bep:ium,
rIe BHayale pPYKOBOOHUT (DHU3UKO-MATEMATHICCKUM OTICICHHEM
bepnunckoit AH, a mo3xe CTaHOBUTCS €€ MPE3UICHTOM BMECTO
BepHyBmerocs B [lerepOypr Dinepa. bepmunckuit nepuoa ObDT ca-
MBIM IJIOJOTBOPHBIM B TBOpuecTBe Jlarpawxka. TaMm OH MOATOTOBHI
CBOKO 3HAMCHUTYIO «AHAIUTHYECKYID MEXaHHKY», KOoTopas Oblia
ormyonmkoBaHa 1788 rony yke mociie TOro, Kak aBTOp Iepeexai B
[Tapmx. Bo ®@panmmm Jlarpawk BeneT axkTUBHYK IIpenopa-
BaTENBCKYIO paboTy, a TAKXKe PEIIaeT U MPaKTUICCKUE 3aJa4H.

B XVIII Beke riaBHbIM HalpaBICHUEM B MaTEMaTHKE CTallo
pa3BUTHE aHANIKM3a O€CKOHEUHO MabiX. M3 MeToaa, NpuayMaHHOTO IS
pelIeHus OIpPENENIEHHOrO Kjacca 3ajad, OH IpeBpaTwics B YHUBEp-
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calbpHBI MeTon aHanu3a (QyHKuMH. Ero ycmexu B pelIeHMH MHOTHX
3a7a4 3aCTaBHJIM KPUTUKOB IIJIOXOH €ro 00OCHOBAHHOCTH YMOJKHYTb.
I'maBHBIM  METOZOM  HCCIEIOBAaHUS B  €CTECTBO3HAHMU  CTalo
cocTaBlieHHe W pelreHne nuddepeHranbHbX ypaBHeHniH. C HUCIoib-
30BaHMEM OTOr0 IMOAXOAA YCHEIIHO PAa3BHBAIOTCS aHAIUTHYECKas
MeXaHHMKa, MEXAHUKA KUIKOCTH M ra3a 1 Jp.

B xomne XVIII Bexka NpoucXOOuT pasfelcHUe MaTeMaTUKH Ha
«YUCTYIO» W IpukKiIaanHyto. [Ipy 3ToM umcTas mMaremMaTHKa 3aHHMAETCs
HCCIIeIOBAaHUEM MaTeMaTHYEeCKHUX MpoOJeM camux 1o cebe, a IpHKIai-
Has PEIICHUEM KOHKDETHBIX 3a7ad €CTECTBO3HAHUS M TEXHUKU.
COOTBETCTBEHHO W B YHHBEPCHTETaX IOSBIIHCH Kagenpbl YUCTOH WU
npuknaaaoi marematukn. B XVIII Bexe MareMaTrkoi 3aHUMAIOTCS yiKe
He mroOuTend, a mpodeccHoHanbl, TONydYaroIlue MaTepHalbHOE
BO3HArpakJCHUE 3a peIIeHHe MaTeMaTUIECKUX NMPoOieM, a He TOJIBKO 3a
npenojgaBanre MaremMaTukd. XIX Bek NpHHEC NajbHEWIlIee pa3BUTHE
npodeccuy MaTeMaTuKa.

7.2. Co3gaHue aHAJINTHYECKOM MeXaHUKHU

Xotsa «Hauana» HproToHa m 03Ha4Yamu co3gaHne HOBOM MEXaHUKH,
(bu3HYecKre OCHOBBI, MPUHSTHIE UM, OBLIH JIJIs MHOTHX COBPEMEHHUKOB
COMHHUTENbHBl WJIM JaXX€ HENPUEMIIEMBI, a MWCIONb3yEMbIH MaTe-
MaTUYECKUN ammapar ycrapeBmmM. UTo KacaeTrcs Tpex 3aKOHOB, TO
MEPBBIA — 3aKOH MHEpHIWU ObLI MaH B (GopmynupoBke JlekapTa, a cam
HeioToH HazpiBan ero 3akoHoM [amwiies. BTopoil 3akoH He cTaBUIN
HetoToHY B 0COOYIO 3aCIyTy, CUHTas €r0 €CTECTBEHHO BHITCKAIOIINM U3
HaKOIJICHHBIX paHee pe3ynbTaroB. 10, YTO JTOT 3aKOH JaeT
muddepeHuanbsHOe ypaBHEHHE JBW)KCHUS TOYKH OIEHHIIN IIO3]HEe.
Tpetuil 3akoH, JalOMMA  BO3MOXKHOCTh pemiaTh 3aJaud  JUIs
HeCBOOOIHOW MaTepHATbHOW TOYKH, TaKXKe OIICHWIN To31Hee. B cBs3n
C 3TUM B TE€YEHHE MHOTHX JCCITHJIETUN pa3BUTHE MEXAaHUKH IIUIO HE
noa BiusHueM «Hauam», a omupanoch Ha TPYAbl JOPYTHX YUYEHBIX,
npexnae Bcero [lexapra um [tolirenca. OneHUTh Bce 3HAYCHHUE Tpyna
HyroTona cmornu tonbko B XIX croneTun.

B xontunentanpHoOi EBpome B XVIII Beke anmaparom
HCCIIEIOBATEII B MCEXAaHHKE CTAaHOBHUTCS MAaTEMATHYCCKUNM aHAIU3.
bmaromapsi sToMy mToOSBWIACh aHANUTUYECKas MeEXaHWKa, B JIele
CO3/IaHUSl  KOTOPOW  camble OoONbIIME  3aciAyrH  MPHHAJICKAT
o’ Anambepy, Dinepy u Jlarpanxy. DToMy NpeIIecTBOBAIN TPY.Ib
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MHOTHX BBINAIOIIUXCS YUYCHBIX, KOTOpbIe (HOpMyTUpOBaIH 0OOIIHe
3aKOHBl JUHAMHUKHA, B YAaCTHOCTH TpemioxeHHb P. /lekaptom u
X. I'tolireHCcOM 3aKOH COXPAHEHHS KOJIMYECTBA JBIKECHUS.

BropbiM ObUT 3aKOH COXpaHEHHS KUBBIX CHJI (Tak O CepeluHbI
XX Beka Ha3blBajach KWHETHUYeCcKas 3Heprus). [amwmmneit m ItolireHc
WCTIONB30BAIM  YAaCTHBIM  CiIyd4ail  3TOTO 3aKOHA. JleiiOHu1I
chopMyIHpOBall €ro y)ke€ B OOIIeM BUAE W MPOTHBONOCTABHI 3aKOHY
COXpaHEHHs] KONWYeCTBa MBIDKEHHS.. OH ITOMOXWI 3aKOH COXPaHEHHUSI
KUBBIX CHJI B OCHOBY MEXaHHUKH M TPHUMEHSUI €ro IS PEeLIeHU
HeKOTOpbIX 3aaa4. [llupoko npumensnun ero Taxke MoranH u Januun
Bepaymmu. [lnst obmiero ciydas CHCTEMBI MaTepHalbHBIX TOYEK STOT
3aKOH OBLT OMydeH Jlarpamkem.

3aKOH COXpaHEHUSI MOMEHTa KOJMYECTBA JBWKCHHS BIIEPBBIC
nossisiercst y Keruepa B hopme 3akoHa miomazaeit (Bropoit 3akoH Kern-
nepa). B 1747 r. ¢panmysckuii yuensiit Ilarpux a'Apeun (1725 — 1779)
cOpMyIHPOBAT €ro I CUCTEMBI Tell.

3aKOHBI COXpPaHEHHUS NIEPBOHAYAIBHO BBIIBHTAINCH KaK BCeoOIIHe
3aKOHBI TPUPOJHI, HO B TOCIEAYIOMEM OHH CTAaJH CICACTBHEM OOIIIX
TeOpeM JIUHAMUKH.

Ha mpoTshbkeHMHM MHOTHX JIeT B KadecTBE OCHOBOIIOJIATAFOIIUX
BBIABUTAJIUCH PA3JIMYHBIC ITPUHIIUIILI (aKCI/IOMI)I), pemajinch 4aCTHBIC
3aJadd, OJHAKO OOIIMX METONOB pEIIeHUS 3ajJad He CYIIeCTBOBAJO.
[TepBBIM TIpeASIOKUIT YHUBEPCATBHBIN CITOCO0 cocTaBicHus AuddepeH-
OUATBHBIX ypaBHeHWI JnBwkeHus K. m'AmamGep. B 1743 1. Obn
ONyOJINKOBaH €ro OCHOBHON TpyZX IO MEXaHHKE — 3HAMCHUTHIN
«Tpaktar o nuHaMuke». B mepBoit uwactu TpakTtata a'AmambGep
(hopMynUpyeT OCHOBHBIC NPUHIUIBI MEXAaHUKH, KOTOPHIMH OH CUHTAET
RPUHUUR UHEPUUU, RPUHUUR CIAONCEHUA OBUNCEHUN W HPUHYUR
pasnogecus.

[puHmn uHEpIMK CHOPMYITUPOBAH OTACIBEHO JUIS CITydasl TOKOSI
U OJs ciydass paBHOMEPHOTO MNPSIMOJIMHENHOro ABMKeHUs. [IpuHiumn
CJIOKCHHUS IBIKEHHUH MPECTABISIET COO0H 3aKOH CIIOKCHHUS CKOPOCTEH
mo mpaBwly mapaienorpamma. «lIpuHiun paBHOBecus» chopmynu-
poBaH B BuJE cienymoueil Teopembl: «Eciau aBa Tena, obnanarouniue
CKOpOCTAMH, OOpaTHO NPONOPLHOHAIBFHBIMU HMX MaccaM, HMEOT
MPOTUBOIIOJIOKHBIC HaAIpaBJICHUA, TaK 4YTO OJHO TCJIO HE MOXKET
ABUTATBCA, HEC CABUIasA C MECTa JPYroe€ TE€JI0, TO MCKAY 3TUMHU TECIaMU
Oy/eT UMETh MECTO PaBHOBECHE).
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Bo BTOpOI#i yacTu Tpakrara aA'AnamOep MPeIyIoRKUI OOUMH METON
cocraBieHus auddepeHInanbHBIX ypaBHCHHH JIBIDKCHHS JTFOOBIX
MaTepHaIbHBIX CUCTEM, OCHOBAHHBIM Ha CBEJCHUU 3a7aull AUHAMUKU K
CTaTHKe. 31ech Ul JTI000M CHCTEMbl MaTepHAIbHBIX TOUEK (hopMy-
JUpyeTcs MPaBHUiIo0, Ha3BaHHOE BITOCIEICTBUYU IPHHINIIOM I'AnaMbepa.
CornacHo 3TOMY NpaBUILy, NPUIOKEHHbIE K TOYKAM CUCTEMbI CHJIbI
MO>KHO Pa3JIOKUTh Ha «ICHCTBYIOILUEY, T.€. BBI3BIBAIOIIUE YCKOPEHUE
CHCTEMEI, I IIOTEPSIHHBIC), HEOOXOANMBIE TSI PABHOBECHS CHCTEMEL.

Bricoko ormennn 3HaveHuss Tpyna 1'AmamOepa Jlarpamxk. OH
mucan: «[losBuBmeecs B 1743 r. counnenue n'Anambepa «Tpakrat mo
IIHAMEKE» MTOJIOKHIO KOHEIl BCEM IOI00HOTO pojia BEI30BAM YUEHBIX;
B HEM IIPEIUIOKEH MPSAMOW M OOIIMI METOH, C IOMOIIBI0 KOTOPOTO
MO>KHO pa3pelInTh, WIH, BO BCIKOM Cllydyae, BBIPa3UTh B BHUJE ypaBHE-
HUH, Bce MpoONeMBl MEXaHUKH, KaKHe TOJBKO MOXHO cebe mpen-
CTaBUTh. JTOT METOJ IPUBOIUT BCE 3aKOHBI IBIKEHUS TeJl K 3aKOHAM
UX PaBHOBECHS U TAaKUM 00Pa30M CBOJIUT AUHAMUKY K CTATHUKE.

B mocTpoeHuM aHaJIUTHYECKOTO ammapaTa, OCHOBAHHOIO Ha
MIPUHIIUIIE YCKOPSIFOIIUX CHJI, TJIaBHAs 3aCiIyra IpUHAUISKUT JIeoHapay
Ouinepy. B 1736rT. ObUI0O HW3JAHO €ro JBYXTOMHOE COYWMHCHHE
«MexaHuka» — mepBag Oonblias padoTa, B KOTOPOW K YUYEHHIO O
JIBM)KEHUW ObUT MPUMEHEH MaTeMaTh4yeckuii ananu3. B Hem pa3paboTan
AQHAJIMTUYECKUH anmapar JUHAMHUKM MaTepUanbHOM TOYKM M BBEJEHBI
CWJIbl HHEpUUH. OWIep HCIONb3YeT NpPeIOKEHHbIH MakiiopeHoM
METO Pas3IoKCHUA )Z[BI/DKBHI/Iﬁ u CHII 3(e] TpeM B3anMHO
MEePICHINKYISPHBIM (I€KapTOBEIM) KOOPAWHATHBIM OCsiM. B pesynbrate
3a/laya O JBM)KEHUH MaTepUaIbHOM TOYKH CBOIMUTCA K PELICHHUIO TPeX
nuddepeHIaIbHbIX YpaBHEHUI.

B pabore «Scientia Navalis» («KopabempHass Hayka»), KOTOpas
Obuta m3maHa B 1743 1. JI. Diinmep paccMmarpuBaeT 3aladd Kadykd H
OCTONYHUBOCTH KOpa6.]'IH U TEM CaMbIM 3aKJIaJbIBACT OCHOBBI TCOPUHU
KoJIeOaHui U cTaTHyeckoil ycroifunBoct. Yepes 20 jeT ncciepoBaHus
Oinepa TpUBENMM K KOHKPETHBIM pPEKOMEHAAIMSIM s Kopaoure-
CTpouTeNe.

Oiinep sBISETCS TAKXKe OCHOBOIIOJIOXHUKOM MEXaHUKH TBEPIOTO
tena. B counnenun «Teopust ABMKEHUS TBEPABIX T OH IOCIENO-
BaTEIIbHO PACCMATPUBAET MOCTYNATENbHOE U BPALIATENILHOE JIBIKECHUS,
a 3aTeM M OOmMH ciryyail IBIDKCHHS TBEpIOro Teia. B pesynbrate
YUEHBIH BIIEPBBIC BHIBOANUT YPABHEHUS JBHKEHHS CBOOOJHOTO TBEPOTO
TeNla, WCHONB3YAd U 3TOTO OpPWUTHHANBHBIE CIIOCOOBI  OIMCAHMSA
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MOJIOXKEHUsT TBepaoro Tena (yrmel Oilnepa). Diinep Takxke BBeld B
MEXaHUKY OCHOBHbIE HMOHSTHS JWHAMHUKH TBEPAOTO Tela, B TOM 4YHCIE
MOMEHTBI HHEPIIUH U CBOOOHBIE OCU BpAILICHHUS.

HoBriif yHUBepcalbHBIN ammapaT IUlsl pelleHusl 3ajad MeXaHUKU
cosman JKozed Jlym Jlarpamx. OH mojomen K MEXaHUKE KaK K
MaTeMaTHYECKOM TUCIUIUTHHE U TIOCTaBUII ceOe IeTIhI0 HalNCaTh KHUATY
[0 MEXaHWKe, B KOTOPOH He OyneT HU OJHOro pucyHka. Takoi KHHUTroi
ctana «AHanmuTHueckas MmexaHuka» («Mécanique analytique»), u3gan-
Has B [lapmke B 1788 r. O Heit aBrop mmmer: «B asroit pabote
COBEPILICHHO OTCYTCTBYIOT KaKHe-THOO depTexu. l3maraeMble MHOIO
METOJbl HEe TpeOYIOT HHM TOCTPOSHUH, HU TEOMETPHUUYECKUX WIH
MEXaHWYECKUX PACCYXICHUH, OHH TPeOYIOT TOJNBKO alreOpamyecKuX
OTlepalyif, MOTYMHCHHBIX IUITAHOMEPHOMY W EIMHOOOPAa3HOMY XOY.
Bce nrobsiiue aHanus ¢ yA0BOJIBCTBHEM YOEIITCS B TOM, YTO MEXaHHKa
CTaHOBHTCSI HOBOW OTPACIIBIO aHANIN3a, H OyIyT MHE OJIarofapHEI 3a TO,
YTO STHM IIyTEM S paCIIHPIUT 00JIaCTh €T0 IPIMEHEHHUS.

B «Ananutudeckoil MexaHuke» Jlarpanx moasen UTOr BCEMY, UTO
6but0 caenaHo B Mexanuke B XVIII Beke, U copMynupoBas HOBBIH
MOXOJT K PEIICHHIO ee IpodieM. B ydeHun o paBHOBECHM OH OTKa3aJICs
OT TEOMETPUYECKHUX METOJIOB CTATUKH W TPEMJIOKUIT TPUHIIHIL
BO3MOXHBIX TmepeMenieHnii (mpuHuun Jlarpamka). B auHamuke
Jlarpamxk, IprIMEHUB OTHOBPEMEHHO MPHHIMIT ' AnamOepa ¥ MPUHIIHIT
BO3MOXKHBIX TIEPEMEIICHUH, MOIyIry 00Iee BapHallHOHHOE YpaBHEHHE
JUHAMUKH, KOTOPOE TaKKe HOCUT Ha3BaHWE MpUHIUNA 1I'AmamOepa —
Harpaana.* Hakonen, o BBen B O00OMXOH IOHATHE OOOOIIEHHBIX
KOOpPIMHAT U TIONYYHMJ YpaBHEHUS IBWKEHHSI B HanOoyiee ymoOHOM
¢dopme — ypasHenus Jlarpamka Il pona.

JliuTenbHOE BpeMs amnmapar aHaJIMTHYECKOM MEXaHUKU OIpaHH-
YEeHHO MPHUMEHSJICS Ui pelieHus 3azad. [lpensTcTBHEM CIIyKWIH
TPOMO3JIKAE BBIKJIAJKK, HEOOXOMUMBIE ISl TIOJIYYCHHUS YypaBHCHHMA
JBW)KCHUS TIPU HCCICOBAHUU JIOCTATOYHO CJIOKHOW MEXaHHYECKOU
cucreMbl. W TOJBKO BHEJpPEHHE CHUCTEM KOMIIBIOTEPHOW anredpsl,
CIOCOOHBIX B KA4eCTBE HMCXOJHBIX JAHHBIX BOCIPUHHMATH AHAJIUTH-
YECKUE BBIPAKCHUS W TPOM3BOJUTH HAJl HUMH HE TOJILKO anredpau-
YecKue AeHCTBUS, HO U AU PEepeHINPOBAHNE, TO3BOIMIH U JUCKPET-

*

TepMmuHBI 0000IIEHHBIE KOOPIMHATHI, OOOOIICHHBIE CKOPOCTH M 00OOIICHHEIE
cutel Obuti BBeneHBI Y. TomconoMm u I1. . Tatom B «Tpakrare mo HarypaibHON
¢bunocodum»
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HBIX MEXaHHYECKHUX CHCTEM JI00OH CIIOKHOCTHU CTpPOUTH YPAaBHCHUA
JOBWKCHUA, UCIIOJIB3YA arlrapar AHATMTUYECKON MEXaHUKH.

Ha ocnoBe mexanuku HploTOHa 3apoxmaercss HOBas HayKa —
TeopHuss MEXaHW4YeCKUX KosebaHuil. MMeHHO ¢ ee momouIbl0 ObuIN
pelIeHsl MHOTHE YacTHbIe 3amaud. JI. Dinep B pabote «KopabenpHas
HayKa» 3aJI0’)KWJI OCHOBBI TEOPUM CTaTUYECKOH YCTOWYMBOCTU U TEOPHU
Masblx KojeOaHuit. J['AnamOep B CBOMX MHOIOUYHUCICHHBIX TPYAax
paccMoOTpel OTHENbHBIE 3amadd, TaKHe Kak KOoJeOaHWs MasTHHKA,
mnaBatomero Tema, npyxuasl u  T.4. Ll Kynom wucnons3oBan
KpYTUJIbHBIE KOJeOaHMS IPOBOJOKU ISt ONpPEACNICHUS KECTKOCTU
CBOMX 3HAMEHUTBIX KPYTUIHHBIX BECOB.

Cpenu 3amad ImepBOro Ieproaa 0cod0e MECTO 3aHMMAaeT 3agada o
MONIEPEYHBIX KOJEOaHMUAX HATSIHYTOM CTPYHBI. OKCIIEPUMEHTAIbHBIC
uccienoBanus Obutn mpoBereHbl eme B XVII Beke WM. bekmanom wu
M. MepceHHOM. Y CTaHOBJIEHHBIC HMH 3aKOHOMEPHOCTH ObLTH B 1715 T
TEOPETUYECKU NoATBEpkAeHbl bpykom TelnopoM, KOTOpBIM cBenl
3aJjayy K CHCTeMe C OJHOH CTeNeHbI0 CBOOOABI UM  PELIMII
COOTBETCTBYIOIIEE aHDepeHInanbHOe ypaBHEHUE.

B pasBepHyBIIEiicS MO3KE OCTPOH MOJEMHUKE MEXIy I'Alam-
6epom, Ditnepom, . bepaynnu u JlarpankeM He TOJBKO ObLTa pelieHa
9Ta 3amada, HO W CHOPMHPOBANKCH TOHATHS TEPHOAa W YaCTOTHI
KojeOaHui, (GopMbl KojeOaHWH, BOIIET B OOWUXOJ TEPMHH Mallbie
KosebaHus, CGOPMYIHPOBAH NPUHIMI CYNEPHO3HIUH  PEIICHHH,
CZeNIaHbl TIOMBITKY Pa3JIOKEHUs PeIIeHUs B TPUTOHOMETPUUECKUN Pl
Jia pa3BUTUS MEXAaHHMKH Ba)KHBIM PE3yJIbTATOM CTaJ0 MpPUMEHEHHE
npuHImna 1 AnamOepa s 3anucu JuQdepeHaIbHbIX ypaBHEHUH
NBIDKCHMSA, a [ MaTeMaTUKd — pelleHHe TudQepeHnaaIbHbIX
YpPaBHEHUH B YaCTHBIX IPOMU3BOJIHBIX M YTOUHEHHE Ba)KHEHILIETro B
aHaJIM3€ MOHATHS — QYHKIUH.

Taxum o06pazom, B Teuerne XVIII Beka B Teopun kosiebanuii Oputn
BEIpa0OTaHBl OCHOBHEIC (DU3UYECKUE CXEMBI M Pa3bsICHEHBI IPUHIINIIF,
CYIIECTBCHHBIC UII MaTeMaTH4ecKoro aHaimmza mpobmeMm. OpmHaKo,
HECMOTpSI Ha OINIPEACICHHBIC YCIIEXH B PEIICHIH OTACIBHBIX 3a/1a4, yde-
HbIC HE CO3MaJI CIUHOW TEOPUH KOJeOaHWH. DTOT BaKHEUIIMHA Iar B
Pa3BUTUHU MEXaHHUKH y1aJI0Ch COBEPIIUTH Jlarpanxy.

Wmenno ¢ pabotamu Jlarpanxa CBsI3aHO HayaJio BTOPOTO IEPHOIA
pa3BuTHA Teopun KonebaHui. Ecim mo Hero Bce ydeHble, BKIIIOYAs
BeNMUKUX Oinepa m 1n'AnamOepa, pelianyd TOJNBKO OTAETbHBIE 3aladyu
TEOPHH KOJICOAHMH, COCTABISAA ISl KAKIOH 3a/1aul HOBBIC YpaBHEHUS,
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TO CO3/1aTeNb aHAJIUTHYECKOH MEXaHUKH, pa3BHBask M YIIyOuss paOoThl
CBOMX IMPENIIECTBEHHUKOB B O0JIACTH TEOpHH KoJieOaHWd U
YCTOIYMBOCTH, 3JI0KHI OCHOBBI O0IIEH aHATMTHYECKOH TEOPHH MAaJIbIX
koneOanuil. YpaHenus Jlarpamxka Il poma cramu ocHoOBoH amns
CO3MaHMS TEOPHUH MAIBIX KOJEOAHWH, ONHCHIBAEMBIX JIMHEHHBIMU
T GepeHITUATLHBIMA -~ YPABHEHHSAMH C  TOCTOSTHHBIMH KO3 (GHUITH-
eHTaMu. B nampHeiimeM oHa ToJTydnia Ha3BaHHE TEOPHUH JIMHEHHBIX
KosieOaHui. JINHEWHOCTh PEeIKO MPHUCYIAa MEXaHHYECKOW CHCTEME, a B
OONBIIMHCTBE CIy4aeB SIBISIETCS pE3yIbTaTOM €€  YIPOLICHUS.
IIpocroTa Teopun MuHEHHBIX MU} depeHITaNbHBIX YPaBHEHUH ¢ TOCTO-
SIHHBIMH KO3((DUITHEHTaMH, OITUCBHIBAIONINX KOJeOaHsI, 00YCIIOBHIIA UX
IIMPOKOE PACIPOCTPAHCHUE B TEXHUKE.

B cBoeM TeHHMambHOM Tpyme «AHATUTHYECKas MEXaHUKa
Jlarpamx MNOTy4WJ YpaBHEHHME YacTOT B 0OmeM Buae (€ro 4acTo
HA3BIBAlOT BEKOBBIM YpaBHEHHEM). Jlarpamk mpuman yTBEP>KICHHUIO
A. bepaymm o ToMm, uTO ofmiee KomedaTeNbHOe IBIDKCHUE CHCTEMBI
JUCKPETHBIX TOUEK COCTOUT B OJHOBPEMEHHOM COBEPIIECHHM BCEX €€
TFapMOHMYECKUX KoJeOaHUM, BUJ MaTeMaTH4YECKOH TEOPEMBI, BOCIOIb-
30BaBIIUCH TEOpPHEH MHTETpUpOBaHUS Iu(depeHInaTbHEIX YpaBHEHAH
C MOCTOSTHHBIMU KO3 (PHUIIMEHTaMH, CO3JaHHON Diinepom B 40-e rofsl
XVIII Bexka u JocTwxeHUsMH J'AnamOepa, IMOKa3aBIIEro, Kak
WHTETPUPYIOTCS] CUCTEMBI TAKUX YPaBHEHUH.

Bwmecre ¢ TeM BeJIMKHNA YUEHBIA MOBTOPSIET OIIMOKY, NOMYIICHHYIO
n'Anambepom B 1761T., O TOM, YTO KpaTHbIE KOPHH BEKOBOT'O
YpaBHEHUSI COOTBETCTBYIOT HEYCTOHUMBOMY PEICHHIO, TAK KaK SKOOBI
MPHA 3TOM B PEUICHUH MOSBISIOTCS BEKOBBIC WM CEKYISIPHBIC WICHH,
cozepxaiue t He o]l 3HAaKOM CHMHYCa WJIM KOCHHYca. B cBsi3u ¢ 3TUM U
n'Anambep, n Jlarpamk cuMTanmy, 4TO ypaBHEHHE YacTOT HE MOXKET
AMETh KpaTHBIX KopHel (mapamgoxc mg'Amambepa — Jlarpamka).
Hocratouno Opwuio Jlarpamky paccMOTpeTh XOTsi Obl cepuyeckuit
MasSTHUK WIH KOJNEOAHWS CTEPXKHS, CEYECHHE KOTOPOTO SBISETCS
KPYTIIBIM WA KBaJPATHBIM, YTOOBI YOCIHUTHCS, YTO KPATHBIC YaCTOTHI B
KOHCEPBATUBHBIX MEXaHHMYECKUX CHCTEMax BO3MOXHBL — OIHAKO
Jlarpamk Bcerma mpeHeOperaa mpuUMepaMu, B TO Bpems kak HpioToH
YTBEPXKAAJ, UTO IIPUMEPHI HE MEHEE MTOYUUTENbHbI, YeM TEOPETUYECKUE
BEIKIAAKH. JleoHapm OJiiep ke Bcerma HadyMHAN CBOM pabOTHI C
MIPUMEPOB U TOJIBKO MOTOM NEPEXOANT K TCOPUH.

Ommbka, [OOMylIeHHas B TMEPBOM HU3JAHUM «AHAJIUTHUYECKOU
MEXaHUKW» MOBTOPUJIACh U BO BTOpoM u3faHuu (1812 r.), u B TpeTbeM
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(1853 r.), W3maHHBIM O] peAaKiueldl 3HAMEHHTOTO MaTeMaTHKa
XKozeda beprpana mnocne cmeptu Jlarpamwxka. Haydnbeiii aBTOpUTET
n'Anamb6epa u Jlarpanxa ObUT Tak BBICOK, YTO 3TY OIIMOKY MOBTOPUIU U
Jlannac, u [lyaccoH, a ucnpaBWiIn ee TOJBKO JIMIIB ciycTs nmoutu 100

neT He3zaBucHMO Jpyr oT apyra K. Beriepmrpacc (1858) u O. 1. Comos
(1859).

7.3. Hayka o conporuBaenuu matepuajos B XVIII Bexe

Haneretimee pazsutre B XVIIlI Beke momyunmna w Hayka o
CONPOTHBJIEHNH MaTepranoB. Crexyromuii mocie [anunes mar B Hayke
o mpounoctu craenan PobGepr I'yk. B 1660T. OH OTKpHUT 3aKOH,
YCTaHABIMBAIOIIMA  TPONOPIHOHAIFHOCTE MEXAY Harpy3kod W
nedopmarerd. YUeHbIid oIyOJIMKOBAI 3TOT 3aKOH TOJIBKO B 1678 1. Ero
padota «O BOCCTAaHOBUTEILHOW CITIOCOOHOCTH WJIM 00 YIIPYTOCTH» CTaia
MEepBEIM TI€YaTHBIM TPYIOM, B KOTOPOM pPacCMaTPUBAIUCH YIPYTHE
cBolicTBa MarepuajioB. B Heil ['yk omuchIBaeT OINBITHI C YAJIHHEHHEM
CTPYHBI, C BHHTOBBIMH M CHHPaJbHBIMH IPY)KHHAMH, a TaKxKe
paccMaTpHBaeT ONBITHI C U3TMOOM KOHCOJIM, U3TOTOBJICHHOH U3 Opycka
CyXoil IpeBecHHEI. B mocieqHeM ombiTe OH MPUXOMUT K BasKHEHIIEMY
BEIBOAY O TOM, 4YTO «HAa BEIIYKIOW MOBEPXHOCTH BOJOKHA
pacTSITUBAIOTCS, @ HA BOTHYTOMW — CokUMaroTcsi». Pooept ['yk He TobKO
YCTaHOBUJI HHHeﬁHyIO CBA3b MCXKIY BEJIMYMHOM CUII U MPpONU3BOAUMBIMU
umMH aedopMalrsaMy, HO U yKas3ajl, Ille 9THM MOXKHO BOCIIOJIb30BAThCS
IUTSL peIICHAS BEChbMa Ba)KHBIX 3a/1aY.

3acnyra ['yka oreHuBaercs emie Bbilie, mockobky B XVII Beke
MOYTH He OBUIO MPEAMETOB, OOHAPYKUBAIOIINX CBOWCTBA YIIPYTOCTH Ha
IJ1a3 WIX Ha oulynb. | MOKMX CTabHBIX M3ETNH, KpOME IIIar U pamup,
MOYTH He ObUIO, BUHTOBAs IpYyXKHHA H300peTeHa MMeHHO ['ykoM mms
ero ombIToB. B manmpHelmem 3akoH I'yka mociyxuwl (GyHIaMEHTOM, Ha
KOTOPOM pa3BHBaNach MeEXaHHWKa TBEPJOTo JedopmupyeMoro Tena.
OnHaKoO IJUTENBHOE BpeMs IOHATHE YNPYTOCTH TNPHMEHSIIOCH JUTS
TOHKMX METAJUINYECKHX WIH JEPEBSIHHBIX CTEp)KHEH, HO CUHTAIOCh
COBEPIIEHHO HENPUMEHUMBIM K KaMHIO M YYI'yHy — Ba)KHEHIIHMM
crpoutensHbM MaTepraigaM XVIII u XIX Bekos. Tak yrpyrocts KaMHs
ObUTa yCTAaHOBJICHA OIBITHBIM ITyTeM TOJbKO B XIX Beke. B pesynprate
WHKEHEPBI-CTPOUTENN CBOWCTBO YNMPYTOCTH CUHUTAIH YeM-TO aOCTpaKT-
HBIM 1 HETIPUTOAHBIM IS IPAKTHKH.
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Ynpyrocts Marepuana 1 3akoH I'yka, Tepsrolue CIpaBeIMBOCTh
3a70IT0 10 Pa3pyLIeHHUs, COBEPIIEHHO HE CBA3BIBAIM C NPOOIEeMaMH
MIPOYHOCTH BIUIOTH 0 Haudana XIX Beka.

CrnenyromuM y4YeHBIM, BHECHIMM OOJIBLIONW BKJIaJ B pa3BUTHE
COIPOTHBIICHUSI MAaTEPHAJOB, CTal (PAHIY3CKHA (DU3UK M MEXaHUK,
ocHoBatenb Opanimysckoit AH Dmm Mapuortr. [Ipoektupyst Tpy6orpo-
BOJI JUIsl BOJOCHaOXeHUst Bepcaibckoro aBopria, OH 3aHHTEPECOBAJICH
COIPOTHUBIICHHEM 0alloK M3rHly. DKCIEPUMEHTAIbHBIM MYyTEM YUeHBIN
MpHUIIET K BEIBOAY, YTO Teopws ['anmiiest maeT 3aBBIICHHBIC 3HAYCHUS
paspymaromeii Harpy3kd. MapHoTT CO3JaeT CBOIO TEOpHIO H3rnbda, B
KOTOPOH y4HTBIBAaIOTCS YIpyTrHe cBoiicTBa MaTepuana. B 1680 r. Hesa-
BHCUMO OT ['yKa OH OTKpBII 3aKOH IPOIIOPIHOHATHHOCTH AchopMannu
MIPWIOKEHHON HAarpy3Ke U pacipOCTPaHUI €ro Ha CIyJai n3ruoa.

MapuoTt wuchnpaBusl OmMOKY [ amuies, TpUHSAB IpYyroil 3akoH
pacripeneneHnsl HanpspDKeHUH TIPH U3rHOe, ¥ TOMECTHI HYIIEBYIO TOUKY
B CepelrHE BHICOTHI CEYCHHS, NPH3HAB TEM CaMBIM HAIMYHE CXKATBIX
BOJIOKOH. OpHaKoO JOMyIIeHHas oOmHMOKa MoMellaja eMy NPUHTH K
MpaBUIBHONW (opMyse Ui cilydas paspylleHus Oalku, MaTepHal
KOTOpoH cienyeT 3akoHy ['yka. Tem He MeHee, MapHOTT CylIECTBEHHO
MPOJABUHYJ TEOPUI0 MeEXaHWKH yhnpyrux Tea. OH He TONBKO
YCOBEPILIEHCTBOBAI TEOPHIO M3rMOa 0alok, HO U TPOBEPHI ee
SKCHEPUMEHTATBHO, a Takke mgan (opMylly Uil ONpeAeTIeHUI
MIPOYHOCTH TPYO HA pa3phIB IO BO3ACHCTBHEM BHYTPCHHETO JABICHHUS.

B XVIIlI Beke HayuHBIE pe3ynabTaThl, MOJNyYCHHBIE B 00JacTH
COIIPOTHBIICHUS] MaTepUallOB, HAIUIH NPAKTUYEeCKUEe NpUMEHeHHs. Bo
@OpaHInM OTKPHIBAIOTCSA TMEpPBHIE BBICHINE TEXHUYECKUE YUIEeOHBIC
3aBCJICHNS, BBIXOAAT ICPBLIC PYKOBOACTBA 10 CTpOHTCHI)HOﬁ MCXaHHUKE.
[TosygaeT nampHelimee pa3BuTHe 3amava o0 m3rnOe Oamku. B 1702 T.
[Teep Bapunbon BeiBen (Gopmynbl [amunes 1 MapruoTra Kak 4acTHBIC
CJIy4au CBOCH TEOPHH, TOMECTHB MPHU 3TOM HEUTPATbHYIO JIMHUIO, KaK U
l"anmneii, Ha BOTHYTON CTOpOHE OANIKH.

Pa3pabatbiBasi OCHOBBI MaTeMaTH4YeCKOI'O aHalln3a, IIBeHlapcKue
Matematuku Opatbs SkoB m WoranH bepHymmm wuckamu obiactu
MPWIOKEHUST 3TOr0 HOBOTO HHCTpPYMEHTa uccienopartens. OmHa wu3
paccMarpuBaeMbIX SIKOBOM 3amad 0 (opMme KpHBOH H3rmba yrmpyroro
CTepKHsI TOJOXKHUJIA HAvyajo BaKHOMY pa3lely MEXaHHKH YIPYIroro
tena. Ecnu Tanuneit 1 MapHoTT HcceIoBaly TOJIBKO MPOYHOCTh Oall-
ku, To 5. BepHymM mocTaBmit 3aja9y 0 BEIYUCICHUN TIPOTHOOB, TIPHMe-
HUB K MCCJIEJOBAHUIO YIPYTOi JJUHUHM U30THYTOM MOJIOCH (OH Ha3bIBa
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Opyc monocoi) ucumcieHue OeckoHedHO Manbix. B 1705T. yueHsrit
MPUXOAUT K BBIBOAY O TOM, YTO KPHBH3HA JIMHUM W3rH0a B KaKIOH
TOUKE MPONOPLUOHAIBHA N3TrHOAIOIEMy MOMEHTY B 3TOM TOUYKeE.

Opnako u y SkoBa bepHymnu He oOomiock 6e3 OmMOKH, B
pe3ynpTate KOTOpOW BEIMYMHA IMpOormba OIpenenseTcss HeBepHo. Ha
OCHOBaHHH CBOETO OIMIMOOYHOIO pacyera OH AK€ BBIBEN HEBEPHYIO
TEOpeMy O TOM, YTO ITIOJIO)KEHHE HEWTpaJbHOW JHMHUM HE OKa3bIBAaeT
HUKAKOTO BIIMSHHUS Ha CONPOTHBICHWE W3THOY M Oyaromaps CBOEMY
KOJIOCCATEHOMY aBTOPHUTETY, TEM CaMBIM 3aJepKal Ha IeJI0e CTOJIeTHE
pas3BuUTHE yueHUs 00 usruoe.

[lepBoe mpaBWIBPHOE pEIICHHE 3aJa4d O MPOYHOCTH OAJIKH HpPU
n3ruoe aan GpaHIry3cKuil BoeHHbIN nHkeHep AHTyan [lapan B 1713 1.,
OJHaKO ero paboTa ocTajach HE3aMEUCHHONW COBpPEMEHHHUKaMH. OTO
pemienue B 1729 1. moarBepamn mnetepOyprckuii axaaemuk I'eopr
Bepurapa buabgunrep, Ho u ero pabota Ha 3Ty TeMy, repBas pabora
B Poccuu no cTpouTenbHOM MeXaHuKe, Takke Mpollia He3aMEUeHHOH.

Boneme Bcex ydeneix B XVIII Beke manm pasBUTHIO MEXaHUKU
ympyroro teaa Ilapas Orwcren Kyaon (1736 — 1806). B 1773 r.,
yepe3 60 net mocine [lapana, Kymon, He3HakoMblii ¢ ero paboramu,
MOBTOPHJI pellleHne 3afadu o0 wu3rube Oanku, HO elie J0Jro
3a0ITy)KICHUST TIPOAOIDKANHN TOBTOPATHCS. KyImOH yKa3elBaeT, dYTO
BIIMSTHUEM IIONIEPEYHBIX CHJI HA MPOYHOCTH OajKu MOXKHO TpeHeOpeds,
€CITH BBICOTA OaNKM Majia [0 CPaBHEHUIO C €€ JITHHOM.

Crenytomas 3amada, paccmarpuBaemast KynmoHoM — mccieroBanne
CKaTHS TPHU3MBI OoceBoi cmioit. OH MpeAronaraer, 4ro paspylieHUe
MPOMCXOAUT B PE3YJbTaTe CKONBXKCHUS 1O HEKOTOPOH IIOCKOCTH H
HAUMHAETCs, KOTJAa COCTAaBJSIOMIAas CHJIBI MO 3TOH IUIOCKOCTH
CTaHOBHTCS OOJBIIE COMPOTHUBICHUS CKalubiBaHUIO. CTaThs, OIMyOIHKO-
BaHHas B 1773 r. crana ocHoBaHueM Teopun Mopa — KynoHa, onuceiBa-
I-OIJ.[BI71 3aBUCHUMOCTBh KacCaTCJIbHbIX HaHpH)KeHI/Iﬁ Mate€puajia OT BECJIU-
YHHBI PUIOKCHHBIX HOPMAaJIbHBIX HATIPSIKCHUIH.

B 1784 r. Kynon uznaer Mmemyap o Kpy4eHHH. DKCIEPUMEHTUPYS C
KPpYTUWJIIBHBIMHU B€CaMH, OH JA€JACT BBIBOA O MNPONOPHHMOHAJIBHOCTU

KpPYTSILIEr0 MOMEHTa M, yIIIy 3aKpy4HMBaHUs IPOBOJIOKH ¢

M, = ?, (7.1.)

Kp I

rae | — mruna npoBonoku, d — ee TUaMeTp, 4 — MOCTOSIHHAST MaTepraa.
g kaxzmoro Tuma MpOBOJIOKM OH HAaxXOIUT HIpelesl YHPYrocTH MHpu
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KPYYCHUH, MPEBBIIICHAE KOTOPOTO MPUBOIUT K MOSIBIICHUIO OCTATOYHOMN
nedopmarmu. Kpome TOro oH [MoOKaszal, YTO €CIH IPOBOJIOKA
MOJBEPTHYTa MPEIBAPUTCIBHOMY 3aKpYYMBaHHIO, TO MaTepHal
CTaHOBHTCS 0OJiee TBEPIbIM, T.C. MPEJeN YIPYTrOCTH €ro MOBBIIIACTCS.
TakuMm 00pa3oM, YUCHBIN IPUXOIUT K BHIBOAY O TOM, YTO JISI OTIUCAHHS
CBOJCTB MaTepuasia Ipu Kpy4eHHH HEeOOXOIUMbI IBE XapaKTePUCTHKH —
YHUCIIO W, ONpeelsioniee YIpyrue CBOMCTBa MaTepuana W YHCIIO,
yKa3bIBaIOIIee Mpe/iell YIPYTOCTH.

OOIIUpHBIE ONBITHBIE HCCICJOBAHUS MEXaHHYECKUX CBOWCTB
MaTepuaioB ObUIM BeINONHEHB [luTepom BaH MymeHOpykoMm. OH
MOCTPOMIT LEIbIl PSA MAIINH JUIS MCHBITAHUN NPU Pa3INYHBIX BHIAX
nedopmarm. MyIIEHOpYK TakKe IPOBEN TEpPBBIE NPAKTUYCCKHE
HCCIICMIOBAHUS  TPOJOJBHOTO W3rMba ¥ TPHUIIE] K  BBIBOAY,
MONYYEHHOMY OMICpOM TEOPETHYECKH — KpHUTHUYECKas Harpyska
00paTHO MPOMOPIMOHAIIbHA [UTHHE CTOWKH.

Puc. 7.6. Mammaa MymenOpyka UIst AICTIBITAaHAN Ha pacTshkeHue. Ciea
MOKAa3aH THUI IPHUMEHSBIIMXCS 00pa3IOB U CIIOCO0 MX 3axXBaTa 110 KOHIIAM.

K 3agaue o npogonbHOM u3rube Dinep NPUMEHUN CO3JaHHOE UM
BapHallMOHHOE HcuMciaeHue. M3 ycinoBHs MUHMMYyMa IOTEHLUUAJIBHOU
SHEPrHHd OH OIPENeJIsUl ypPaBHOBEINMBAIOIIYI0 Harpysky. PaGoTsr
Oitnepa 1o mpoaoisHOMY M3THOy mpomoipkun Jlarpamk. OH BIepBble
OOHApYXKMJI BO3MOXXHOCTH IIPOJIONBHOIO M3TM0a IO HECKOJIBKUM
[IOJIyBOJIHAM M JaJl 3HAYEHHE KPUTHUYECKOM CHJIBI IPU Pa3lIMYHbIX
KOHLIEBBIX 3akpemieHusx. Opnako Hu Jlarpawxk, Hu Oilnep He
OTIPEIENSIA 3HAYEHUE YNPYroil KOHCTAHTHI, BXOSIIEH B pEIIeHHUE, B
CBSI3U C YEM OHO HE MOTJIO OBITH HCIOJNB30BaHO IPU CTPOUTEIHCTBE
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CoopykeHui. JTo elie pa3 mokassiBaeT, Hackoiabko B XVIII Bexe Hayka
ObLITa JanieKa OT MPaKTHKY.

7.4. N3ydyeHHne CTATUYECKOTO0 3J1eKTPUYECTBA

Baxueimum nocrmwxenueM Hayku XVIII Beka crano usydeHue
CTaTHUUYECKOro 3JeKTpudecTsa. IlepBrle HaOMIONEHUS SBICHUN, U3BECT-
HBIX O] HA3BaHUEM 3JIEKTPUUECTBA U MAarHeTU3Ma, OTHOCSTCS KO Bpe-
MEHH aHTUYHOCTH ¥ OBLTH MPOM3BEICHBI HAPOJAMH, KUBYIIIMHU B Oac-
ceitne CpenuzeMHOro Mopsi, ocobeHHO Tpekamu. Hadanoch ¢ oOHapy-
JKCHUS CBOICTBA HATEPTOTO SIHTAPS IMPUTATUBATH JIETKHE MPEAMETHI.
Kpome Toro, B apeBHeM Mupe HaOMIOAAIM SIBJIEHHsS aTMOC(EpHBIX
paspanoB M aHECTEe3UpYIollee NeHCTBHE HEKOTOPHIX BHUIOB PBIO MpHU
CONIPUKOCHOBEHUH WX C YEIOBEYECKHUM TeinoM. Ho mpencraBineHuit o
TOM, YTO B 3TOM IIPOSIBIISIFOTCS ANEKTPUIECKUE SIBIICHUS, HE BO3HUKAJIO.

CaM TepMUH «3JIEKTPUUECTBO» MosBWIIca Ha pyoeske XVI u XVII
BEKOB, a 3aTeM IIOCTENIEHHO HAMOJHsUICS conepxkaHueM. Haumnas c
XVIIl Beka, mpoucxogur Oosiee OBICTpOE HAKOIUICHHWE 3HAHUM, HO
TOJIbKO B XX Beke 3JIeKTPUIECTBO CTAIO CIY>KUTh YEJIOBEKY.

[lepenoMHBIif MOMEHT B HCTOPHH JICKTPHUYECTBA IPOH3OIIET B
1600 r., xorma BBHINET B CBET 3aMEYaTENIBHBIA TPy aHIITHHACKOTO
ecrecTBoMCIbITaTe It Yuabama ImabGepra (1544 —1603) «De
Magnete», mnpencraBsoUMi co0OW OAMH M3 TEPBBIX HAYYHBIX
TPAaKTAaTOB, HANHCAHHBIX HA OCHOBE OJKclepuMeHToB. Jlo 3Toro
CUHTAJIOCh, YTO 3JCKTPUUECKHE CHJIBI TPHUCYIIH TOJBKO SHTApI U
OMHON W3 Pa3sHOBHIHOCTH TypMalWHA — IJIMHKYPHUOHY, a MAarHHUTHEIE
TONBKO  JKenedy. [ HimpbepT OKCIepUMEHTANBHO — JOKaszal, dTo
JNIEKTpU3aIMs TIPH TPEHHH OOHAPYKHWBAETCS Y MHOTHX BEIIECTB —
CTEKJIa, CMOJIBI, MHHEPATOB U IIp., a 3eMis SBISETCI OTPOMHBIM
MarHuTOM, XOTSI U HE COCTOMT M3 OJHOTO TOJIBKO >kenes3a. ['miunOept
BBeN MOHsATHE «VIS electrica» («cuna sHTaps»), T.e. 3JIEKTPUUECKOM
cunbl. C XVIII Beka npousBoanbiii Tepmun «electricitas» cran mmpoko
npuMeHsATscs. B pycckoil Hayunoi nurepatype B XVIII Bexke nosmyuun
pacrpoCcTpaHeHHEe TEPMHUH «IJICKTPHUECTBOY.

Crnenyromuii KpymHBIA IIar B Y4eHHH 00 3JCKTPUUYECTBE CICIIal
HeMenkuil (usuk, uikenep U dunocod Orro don Tepuxe (1602 —
1686). B 1663 r. oH m300pen OAWH W3 MEPBBIX JIEKTPOCTATHYECKHUX
TCHEPaTOpOB — IIAp W3 Cephl, HATHpacMbId pyKamH. PacruiaBieHHOH
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CEpOHl HAIOJNHAIM IOJBIA CTEK/IIHHBIA IIap, KOTOPBIMA, KOrAa cepa
3acThiBasa, pazOuBany. CKBO3b IIAp IMPOMYCKAIU >KEIE3HYI0 OChb U
MOMeEINANd Ha 0cOOOM CTakaHe TakK, YTO €ro MOXHO ObUIO BpaIlaTh
BOKpyr ocu. Ha Bpamarommuiics map HaXAMaId pyKOW, U OH
HaRJIEKTPU30BBIBAJICSA TPEHUEM.

B 1672r. ¢on T'epuke mnepBbIM HaOMOAT JIIEKTPOITIOMH-
HECLIEHIINIO, OOHApYyXMB, 4YTO 3apsDKCHHBIM MIap MOTPECKUBAET U
cBeTuTCad B TeMHOTe. Kpome Toro, um Obutio OOHApy:KEHO CBOMCTBO
IEKTPUYECKOT0 OTTAIKUBAHUS OJHOIOJSPHO 3apSDKEHHBIX IIPEIMETOB.

Anrnmiickuit yaensiii CtuBen I'peii (1666 — 1736) B 1720-¢ 1.
MIPOBEJ PsiZl OIBITOB, MIPUBEIIIMX K OTKPBITHIO MEpeaay 3JIeKTpudecTBa
Ha PACCTOSHUE M PA3JEIECHUI0 BCEX BEIECTB HAa MPOBOAHUKU HU
U30JIATOPBIL.

IIutep Ban MymeHOpyK o0paTuin BHHMAaHHE Ha Ppa3NUYHbINA
XapakTep DJCKTPH3AalUH CTEKIa W SHTAps, YTO CIIOCOOCTBOBAIO
otkpeiTiio B 1733 tony Hlapaem ®pancya [dwode «cMOIIHOTO» U
«CTEKOJIBEHOTOY» DJICKTPHUECTBA (TIOJIOKUTEIHHOTO M OTPHUIIATEIHHOTO,
coryacHo TepmuHosiornu benmxamuna @pankinuna). K unciny Haubonee
U3BECTHBIX JOCTWXEHUII MymeHOpyka NpUHAUICKUT JeHaAeHCKas
0aHKa — IEPBBII KOHIEHCATOP, N300peTeHHBIN UM B 1745 1. IIpu sTOM

OH co3mai MIEePBBIN
MeTtannunueckunin o
<&— npooOpa3 ero BHeEMIHeH

WTbIpb
oOknaaky (MoHAYaIy €ro
. } CITyXKHJIa pyka
OJIOXKUTENIbHbIN i
OTpuLaTeNbHbIf 9KCIIEpUMEHTATOPA,
3apAag 3apag
nepkaBiero 6anky). My-
MeHOPYK OOpaTHJI BHH-
gmB"HHa" MaHMe Ha (PU3HMOJIOTH-
OJibra )
Onossnman  UECKOE JICHCTBHE pasps-
donbra na, CpaBHHUB €T0 C y1apoM
ckata (y4eHOMy TIpHHA-
B JUIeXKAN0 MEpBOE UCHONb-
30BaHUE TEPMHHA «3JIEKT-

puueckass pwiba») OnH
IPOBEJI  ONBITBL  JUIsS
MpoBepKU CcBOMX mpeamonoxeHuil. [Ipu 3tom MymeHOpyk oTpHIai
JJEKTPUUECKYIO IIPUPOAY MOJHMHM, IIEPECMOTPEB CBOM B3IJIAABI JIUIIb
nocie onelToB OpaHKINHA.

Puc. 7.7. Cxema neiaeHCKON OaHKHA
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AwmepukaHckuii ydaenplii Benmmkamun ®@pankiaun (1706 — 1790)
OOBSACHWI TPHHIMI JEHCTBHUS JICHIEHCKOH OaHKH, yCTaHOBUB, 4YTO
TJIAaBHYIO POJIb B HEll MIpaeT JUANIEKTPHK, Pas3Ieiiolni IPOBOISIIIE
oOKJIIaJIkv; BBEJ OOIICPUHATOE TEreph OOO03HAYCHHE SIICKTPUYCCKU
3apsHKEHHBIX COCTOSIHUI «1+» U «-»; pa3paboTan o0yl «YHUTAPHYIO»
TEOPHUIO DIEKTPUYECKHUX SIBJICHHUH, UCXOAUBIIYIO U3 HPEIIIOIIOKEHHS O
CYILIECTBOBAHUHU €AMHOHN JJIEKTPHUYECKON CyOCTAHIIMH, HEOCTATOK HIIH
M30BITOK KOTOPOH 00yCIOBIMBAET 3HaK 3apsia Tena. bonbmias 3aciyra
®paHKIMHA — YCTAaHOBIICHUE TOXK/IECTBA aTMOC(EPHOTO H TI0JIy4aeMOro
C TIOMOIIBI0 TPEHHS DJICKTPUYECTBA M J[OKA3aTEIbCTBO JJIEKTPHUECKOM
npupo/ipl MoiaHUH. OOHAPYKHB, YTO METAJUIMIECKHE OCTPHSI, COSAUHEH-
HBIE C 3eMJICH, CHUMAIOT JJICKTPHYECKHE 3apsibl C 3apPsDKCHHBIX Tel
naxe 0Oe3 CONPUKOCHOBEHUs C HHUMH, OpaHKIMH TPeIoKHIT
5 PEKTHBHBII METO]] 3aIIUTHI OT IPO30BOTO Pa3psia — MOJIHHEOTBO/.

E

Puc. 7.8. benpxamun OpaHKINH U KOHCTPYKIMS MOJIHUEOTBOAA

OpaHKIMHY NPUHAUICSKAT TaKKe pPSII  APYTHX TEXHHYECKHX
N300pETeHUA: JIaMIIBI [T yIAHYHBIX (POHApEH, SKOHOMUYHAS «(PaHKIN-
HOBCKas» Te4b, 0COOBIH MY3BIKATBHBIN HHCTPYMEHT — «QJIEKTPUIECKOE
KOJIECO», Bpallaroleecs NojJ ACHCTBHEM HIEKTPOCTATUYECKUX CHIL,
MIPUMEHEHHE AIIEKTPUIECKON HCKPHI TS B3pBIBA ITOPOXa U JP.
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CyIIHOCTP 3JEKTPUYCCKUX M MAarHUTHBIX SIBIICHUHA M CBSI3H MEXILY
HUMH TOTJa He 3Hamd. [wip0epT cuuTan 3TH SIBICHUS COBEPIICHHO
Pa3IMYHBIMHU, U 3TOT B3I TiaBeHCTBOBad 110 cepenuusl XVIII Beka,
Korja, 6marogaps Tpynam wiena IlerepOyprekoit AH @panna Yabpuxa
Teomopa Dnunyca (1724 —1802), GbUIO MMOJOKEHO HAYAJIO HOBBIM
B3JSIOAM: HayKa oO0OraTHiach TIPEACTABICHUSMH O  CXOZICTBE
JJIEKTPUUECKUX M MarHUTHBIX ABieHU. Bmote no xonua XVIII Beka
yYeHbIC 3aHUMAIICh N3YIEHHUEM TOJIBKO CTaTHUECKOTO JIEKTPHUYECTBA U
€ro MPUMEHEHHEM B MPAaKTUUECKUX LEJSIX: UL JICUSHHS, IS B3pHIBA
MOpOXa OT UCKP MPHU paspsle U Ui Iepenadn 3apsaoB Ha PacCTOSHUE —
MIEPBO TOMBITKU CO3IAHUS AIIEKTPUIECKOTO Teerpada.

B teuenne XVIII Beka Hakommuics OOJIBIION ONBITHBIA MaTepUa O
CTaTHYECKOM DJICKTPUYECTBE. BBUIO YCTaHOBIICHO, CYIIIECTBOBAHUE MPO-
BOJIHUKOB M HEIPOBOJHUKOB 3JICKTPHUYCCTBA, TOKA3aHO CYIIECTBOBAHUE
IBYX €r0 POIOB — MOJOXKUTEIHHOTO (CTEKJISTHHOTO) M OTPHUIIATEIEHOTO
(cMomstHOrO). Y manoch HaifTH OoJiee COBEPIIEHHBIE METOBI MOTYUEHHS
3HAYHUTENBHBIX CTATHYCCKHUX 3apsIOB C TOMOIIBI0 MAIHH, H300pecTu
CIOCOOBl WX HAKOIUICHWS MpH TIOMOLIM JICHICHCKMX OaHOK |
KOHJICHCATOPOB. bBBUIO O0OHApYKEHO SBICHUE 3JICKTPOCTATHUCCKON
unayknuu. B xonne XVIII Bexa ¢paniysckuit ¢pusuk Hlapne Kynon u
HE3aBHCUMO OT Hero anriwickuii pusuk I'enpu Kasewmgmm (1731 —
1810) ycTaHOBHMJIM W KOJIMYECTBEHHYIO XapaKTEPHCTHKY B3aHMOJEH-
cTBUS 3apsA70B (3akoH KynoHa).

XoTs BCe OTH JOCTIDKCHHUS €HIe HEe IPEeNBeIad IITHPOKOTO
TMPUMEHEHUS DIIEKTPUYECTBA IS MPAaKTUUSCKUX IeNed, OHM HMENn
CYIIECTBCHHOE 3HAYCHHE. BBUIM CO37aHBI TEPBBIC TCOPUHU DIICKTPH-
YeCTBa, YCOBEPIICHCTBOBAHA METOIMKA IKCIIEPUMEHTA, pa3paboTaH psi
npubopoB. B pesynpraTe mpormecca M3ydeHHS AIEKTPHIECKOTO TOKA,
JNIEKTpOTEeXHUKa B mocnenHei Tpetu XIX Beka crana BaKHOU
CaMOCTOSITCJIGHOM OTPacibl0 HAayKW W TEXHHUKH M OKaszajia peBo-
JIOIMOHHOE BIIMSHHUE HA BCIO TEXHUKY B LIEJIOM, a B CBSI3U C 3TUM U Ha
BCE Pa3BUTHE MPOU3BOIUTEILHBIX CHJT OOIIECTRA.

Pa3HooOpasHbie MPUMEHEHHS] JJCKTPHUUYCCKON JHEPIHMU MOXKHO
pa3meuTh Ha JIBE TPYIIIIBL:

—B TEPBOH TpyIIle O3JEKTpHUYECKas HSHEPTUsl HCIOJB3YyeTcs B
SHAYUTCIIbHBIX KOJIMYCCTBAX C LEJIBIO €€ NMPEBpAIlCHUA B APYIrUe€ BUIbL
SHEPTUU: MEXaHWYECKYylo (IPUBOA, TATa), CBETOBYIO (OCBEIICHHE),
TEIUIOBYIO  (TePMHYECKHE MPOLECCH, OTOIUICHUE), XUMHUYECKYIO
(amexTponu3) u T.11.

139



— KO BTOPOH IpyIIIe OTHOCATCS TaKUe NPUMEHEHHS dJIeKTPUIECKOI
SHEPTUH, IPH KOTOPHIX, XOTS U MPOUCXOAAT €€ MPEBPAICHUS B IpyTHE
BUJBI DHEPIMH, HO OHH HE SBISIOTCS LENBI0. 37€Ch HCHONB3YIOTCS
AIIEKTPUYECKUE UMITYJIECHI HIIM MaJlble TOKH JJIsl BO3/ICHCTBHS Ha KaKue-
00 HMHIVKATOPHl WM TpPUEMHHUKH (Tenerpad, TenedoH, H3MepH-
TeJIbHBIE MPUOOPHI, TPUOOPHI YIPABICHHUSI WM PETYIUPOBAHUS U T.11.).

B nocnemnee pecarunerue XVIII Bexka BHUMaHUE YYEHBIX
00paTHIOCh K HOBBIM OJJICKTPHUSCKUM SIBICHUAM, OOHApYKEHHBIX
JI. TaapBaHu u pa3BuThIx AJieccanapo Bosbra (1745 - 1827). beut
HaIeH HOBBIH BHI DIICKTPUYCCTBA, KOTOPBHIA CUUTAIH OTIMYHBIM OT
cTaTudeckoro — anekrpudeckuit Tok. B 1800 roxy Bonbra, ananmsupyst
OIIBITHI ¥ BEIBOAKI ['abBaHu, IPUXOIUT K TOCTPOSHHIO TEPBBIX UCTOU-
HHUKOB JJIEKTPHYECKOI'O TOKa — BOJIbTOBA CTOJI0a M YallledyHol Oarapen.
Hauanocp n3y4eHue 3JeKTPUYEecKOro TOKa, KOTOpOe MOKa3alo, YTo OH
MOJKET JaTh IS MIPAKTUKU TO, YTO HE CIIOCOOHBI JIaTh JPYyTHe 00IacTh
¢busukn.

7.5. Besukas ®@paHiny3ckas peBoJIOnMs U pedopMa HAyKu M
o0pa3zoBaHus

BaxHeHmM colUaibHO-TIONMUTHYECKUM COOBITHEM, HAJIOKHBIINM
meyath Ha OOIIECTBEHHYI0 M WHTEIUIEKTYalbHYIO XH3Hb EBpPOIEI
neppoid monoBuHbl XIX Beka, crama Bemnukas @paniy3ckas
Oypxya3Has pesomonus 1789 r. OHa mociyXujga MOIIHBIM TOJTYKOM
uis  puIocodcKoro ecTecTBEHHOHAy4yHOro MbIIuieHHs XIX Beka.
OmHuM U3 pe3yabTaTOB pEBOJIONMM cTaja pedopMma BBICIIETO
obOpazoBanusa. B 1794 1. ObUTM OpraHW30BaHBl BBHICIIHE Y4YeOHBIC
3aBesileHNs HoBoro tuma — [lommrexHuueckas M HopmanbHas IMIKOIBI
INonmmTexHMYecKas MIKOIa cTajla MEePBBIM B MUPE BBICIIIAM TEXHHYECKUM
yueOHBIM 3aBEICHHEM INUpoKoro npoduns. B ee pabore nmpuHMManu
ydactue Bbigaronuecss maremaruku Jlazap Kapuo (1753 — 1823) u
Tacmap Momn:x (1746 — 1818).

CpenHEeBEKOBbIE  YHHBEPCHTETHI B XOA€  IPOMBIIIICHHOH
PEBONIIOIIMM ~ M3MEHWINCh, a WX O00pa3oBaTeNbHBIE CTaHAAPTHI
MpUOIN3MIINCE K COBPEMEHHBIM. Kpome TOro, mOSBHINCH HOBBIE
BBICIIINE y‘IeGHI:»IC 3aBCACHUS, B YaCTHOCTH, IIOJIUTCXHHYCCKHUEC H
CHelMAIN3UPOBAaHHbIE UHCTUTYTHI U akajaeMuu. Bo dpanuuu, aa U B
JpyTrux CTpaHax, BaKHYIO poiib B noiaroroske yueHelx B XVIII Beke
WTpaJ BOCHHBIC, BOCHHO-WH)KCHEPHBIE, MOPCKHE IIKOJIBI, MaTeMaTH-
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YECKHE MPOTPaMMbl KOTOPBIX HEPENKO MPEBOCXOAMIIN MO COACPKAHUIO
1 00beMy YHUBEPCUTETCKHE KyPCHI.

Uro kacaercs NPAKTUYECKUX MPUMEHEHUN TOCTHKEHUH HAYKH, TO
Hago oTMmeTuTh, uro B XVII| Beke OHM MOUYTH HE HAXOAWIM MPHUIIO-
KeHMsI B OypHO pa3BHBAaIONIEMCS MAITUHOCTPOCHHUHU, HE TOBOPS YXKE O
OPYTUX OTpacisiX MPOMBIIUIEHHOCTH. OTO OOBACHSETCA TEM, YTO
TPOMO3JKAE M TUXOXOJHBIE MAIIMHBI HE HYXIAIUCh IOKa €Ile B
MPOBEJICHHM PacueTOB Ha MPOYHOCTh. Pa3BuTHE (QU3MKK TaKXkKe TOKa
eme HEe WMEEeT CBSI3M C TMPOW3BOJCTBOM, a TakWe HAyKH Kak
TEIJIOTEXHUKA, IEKTPOMArHWTHAas TEOpHUs U [Ip. HAXOAWIIUCH €IE B
3a9aTOYHOM COCTOSIHUM W HE MOTJIM TIOMOYbh PAa3BUTHIO MPOMBIII-
nmeHHocTH. M3 Hayk B 3TOT mepuonx pa3BUBAIOTCS, NPEXKIE BCETO,
MEXaHMKa W MaTeMaTHKa, K KOHI[y €ro IOsBIISIETCS XUMUS,
3JEKTPOMAarHeTH3M H Jip.

3HaHUA, KOTOPBIX TpPeOOBAIO pPa3BUTHE TEXHUKH, KaK IPABHIIO,
HOCHJTM SMITUPUYECKHIA XapakTep. DTO ObUIM 3HAHWS O KOHKPETHBIX
Bell[aX, HE MPOTHUBOpedalne 3aKoHaMm NpHupojbl. OZHAKO pa3BUBAIO-
nieecs MallMHHOE MPOU3BOJCTBO MOTPEOOBAI0 OOBEIMHEHUSI B OJTHOM
TEXHOJIOTMYECKOM IIMKJIE DPa3IMYHbIX MEXaHHYeCKuX M (U3UKO-
XUMHUYECKUX TPOIIECCOB, MCIIOH30BAHUSI HOBBIX MAaTEPHAJIOB M BHJIOB
sHepruu. brarogapst 3ToMy HEW3MEPHMO BBIPOCIA pOJIb HAYKH B
CO3JJaHUH HOBOI TEXHHKH.

HauGosnee  BpLOarOIuMCst  J€STEIEM  HOBOM  DIOXH  OBLI
aMEpUKAaHCKUM yYEHbIM M TOJUTUYECKUH JAesTens beHmkamMuH
®paHkirH. B 0cHOBE €ro NOJIUTHYECKUX BO33PEHUN JieKasia KOHIIETIIH
€CTECTBEHHBIX W HEOTHEMIJIEMBIX TIPAB YEJIOBEKA, K KOTOPHIM OTHOCSITCS
KU3Hb, CBOOOJa ® coOcTBeHHOCTh. OH OBLI  PEIIMTENBHBIM
MPOTUBHUKOM pabctBa. bymyun denoBekom u3 Hapoga, DpaHKINH
SIBIISATICS  (DAKTUYECKUM JIyXOBHBIM JIMJIEPOM HOBOH aMEpUKaHCKOM
Haluu, 3aposxasiieiicss Bo Bropoit nonosuHe X VIII Beka. Haxonsick Bo
®dpaHIMK B KavyecTBe IMOCTa, OH OKa3al TaM OOJIbIIOE BIHSHHE Ha
pa3BUTHE MONUTHKU 1 HayKu. DpaHKINH HE TONHKO 3aJI0XKHIII HAyYHBIC
OCHOBBI CTaTHYECKOTO JJIEKTPUYECTBA M HM300peN MOJHUEOTBOJ, HO
co3Jall TaKKe IENbI psii JAPYyruxX TOJIE3HBIX BEUIEH, TakuWX Kak
SKOHOMUYHYIO MaJlorabapuTHYIO TIe4b JUIs JOMa, Kpecjo-Kadalky,
OudokanbHbIE OYKH, BBIIBUHYN HJCHK DIIEKTPHUYECKOTO JIBUTATEIS,
paboTaroIEero Ha CTATHYECKOM DIIEKTPHUYESCTBE U JIp.
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B komme XVIII  Beka
OTKphITHAMU AHTyaHa Jlopana
JlaByasbe (1743 — 1794) 3aBep-
LIIWICS IIpoLecC IpeBpalleHus
XUMUN B HayKy. IlepemomHbIi
JTal B Pa3BUTUM XUMHHM, Ha3BaH-
HBI «XUMHUYECKON pPEBOIIOLIUEI
Hayvajcs ¢ co3ganus um B 1777 1.
KHCJIOPOJHONH TEOpUH TOPEHUS.
OTKa3aBmUCE OT TeOpHU (Ioru-
cTOHa, JIaBya3be nmepecMoTpel Bce
OCHOBHbBIE€ NPUHLMIIBI U MOHATUSA
xumud. B 17791. oH wu3gan
yueOHUK «DJIeMEHTapHbI Kypc
XUMHUHY, OCHOBaHHBII Ha
KHUCJIOPOJHOM TEOpUU TOpEHUs U
HOBOM XMMMYECKOW HOMEHKJa-
Type. OCHOBBIBAsICh Ha OIBITHBIX JaHHBIX, JlaBya3be co3man CHUCOK
XUMHYECKUX d5ieMeHTOB. OH chopMymupoBai 3aKOH COXpaHEHHs MaCcChI
M co3Jall paIlMOHAIBHYI0 KIacCHU(DHUKAIMI0 XUMHYECKUX COCIHMHEHUH,
OCHOBaHHYI0 Ha Pa3JIMYMMU B 3JIEMEHTHOM COCTaBE€ COEIMHEHHH M Ha
Xapakrepe uX CBOMCTB. Bces cucrema JlaByazpe mpeacTaBisieT
JIOTUYECKYI0 CTPOMHOCTb U €IUHCTBO.

Teopus JlaByaszbe nmpon3Bena XUMHUECKYIO PEBOJIIOLUIO U NIpEBpa-
TWJa XUMHUIO B palMOHAIBHYIO KOJUYECTBEHHYIO HAyKy, 3aHU-
MAalOLIYIOCs OKCIIEPUMEHTAILHBIM HM3YYE€HHEM cocTaBa Tel. B pe-
3yJlbTaTe TMPOU3OLIENT OKOHYATEIbHBIM OTKa3 OT aJIXUMHYECKHX
MPECTaBICHUI O IPUPOJIC BEIIECTBA U €r0 CBOKCTB.

Puc. 7.10. Anryan Jlopan JlaByasne

B nemom XVIII Bexk ¢ TOYKM 3peHUs PA3BUTHS HAYKH MOXKHO
0XapaKkTEepU30BaTh HE TOJIBKO KaKk BEK IIPOCBELEHMsS, HO M Kak
AQHAJIMTUYECKUN IepuoA. B 3TO0 BpeMsl IPOUCXOIUT CTAHOBJIECHHE
TEOPETUIECKUX OCHOB TaKWX (DYHIAMEHTAJIbHBIX HAYK KaK MAaTeMaTHKa,
MeXaHMKa, XUMHUs, OUONOrus, 3aKIaJbIBAlOTCA TAKKE OCHOBBI MHOTHX
pa3nenoB PU3HKH.
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I'/TABA 8

Co3nanne mapoBoii MalIMHbI
U npombinuienHas pepoawnusa XVIII Beka

8.1. Co3nanne napoarmocgepHoii MAIIMHBI

ManydaktypHoe Tpou3BOACTBO, Bo3HUKIIee B koHIE XVII Beka,
OBUI0O OCHOBAaHO HAa NPHUMCHCHUU MYCKYJIBHOW CHJIBI JKMBOTHBIX U
sHepruu Bojpl U BeTpa. Ho B koHme X VII Beka, korna Hadainock OypHoe
pa3BHUTHE TOPHOAOOBIBAIOIICH, METALTYPrHYeCKOH, METaI000pabaThl-
BAIOLLECH, CTAaHKOCTPOUTEIBHOM M JPYrUX OTpaciedl MNpou3BOACTBA
BO3HMKJIA OCTpasi MOTPEOHOCTh B 3HAYMTENBHO 00JIee MOIIHBIX MCTOY-
HUKaxX MexaHuueckoW sHepruu. [lanpHeilliee pa3BUTHE MPOMBILIUICH-
HOCTU TOPMO3UJIOCH OTCYTCTBUEM HMCTOYHUKOB OSHCPIUU. PazButne
MPOMBIIIUICHHOTO TPOM3BOJICTBA, TakkMM oOpa3oM, k koHIy XVII Beka
3aIuI0 B TYMUK. BRIXOA 3aKITI09ascs B pa3BUTHH TEIUIOBOH YHEPTETHKH,
T.. HWCHOJB30BAHHM OJHEPTUM CTrOpaeMoro TOIUIMBA. BHHMaHme
nzobpeTareseil oOpaTUIIOCh K ABIDKYIIEH cuiie mapa Wi orHs. Tak B
counHeHHH (Qpaniy3ckoro apxutekropa Conomona ae Ko (1615 r.)
TOBOPUTCA O BO3MOXHOCTHU IIOABEMA BOJbI MNOCPEACTBOM HeﬁCTBHH
orHa. B 1629 r. uranpsHCKkUA MaTeMaTWK M HHXeHep J[>KoBaHHU
Bpanka mnpemiokmn TpOeKT TypOWHBI B BHAE YKPEIUICHHOTO Ha
BEPTUKAIFHOH OCH JHCKa C JIOMaTKaMH, BpallacMoro crpyed mapa,
KOTOpasi TOABOIMJIACH IO KacaTenbHOW K 1Iucky. TypOuna bpanka
npeaHasHavdalach JJId IMPUBOJAA TKAIIKHMX CTAHKOB, OJJHAKO BCJICACTBUC
MaJion MMPOU3BOJUTCILHOCTU U OYCHb HHM3KOM 3KOHOMHUYHOCTH OHA HE
MONYYMIa TPOMBINUICHHOTO TPUMEHEHHs. B majdpHEHIIeM MPUHIIHIT
paboTeI Koneca bpaHka Jier B OCHOBY aKTHBHBIX [TAPOBEIX TYPOHH.
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[Ipumenenne mapoBEIX TypOUH SBISUIOCH OYEHBb 3aMaHYUBBIM, TaK
KaK B HUX cpa3y IOJy4aeTcs pPaBHOMEPHOE BpalllaTeJbHOE ABHKEHHE
poTopa, U HeT HeOOXOAUMOCTH B MEXaHU3MaX, IPeoOpasyroIuX MOCTy-
MaTelIbHOE JIBWKEHHE MOPIIHS BO BpallleHHE Bajla, KaK 3TO MPOUCXOAUT
B mapoBbix MamuHax ¥ JIBC. OnHako U3roToBIeHHUE MTAPOBON TYpOUHBI
BO3MOYKHO TOJBKO IIpU BBICOKOM YPOBHE TEXHOJIOTWH, HAJIWYUU
CHElMaJbHBIX MaTepHaIOB U METOIOB OYeHb TOYHOH 0O0paboTKU
MeTaimioB. Kpome Toro, cozmanue mapoBoil TypOWHBI TpeOyeT 3HaHHUS
CBOMCTB Iapa M 3aKOHOB €ro ucTteueHus. be3 Bcero nepeurciieHHOIro
KIIJl mapoBbIX TypOUH HaXOAWJICS HA YPE3BbIUAIIHO HU3KOM YPOBHE, U
OHU MOTJIM UTPaTh TOJIBKO POJIb 3aHUMATENbHBIX UTPYILEK.

OTKpBITHE aTMOC(HEPHOTO MABICHHS M HAYYHO IIOCTaBJICHHBIE
onbITel  J. Toppuuemnu, b. Ilackans u O. ¢on I'epuke mnoOynunm
UCTIONIB30BaTh €0 B Ka4eCTBE ABMXKYILEH cuibl. {1 3Toro Heo6XouMo
OBUIO CO3laTh B IIMJIMHIPE, CHAOKEHHOM TIOPIIHEM, pa3peKeHHe.
[TopiieHb B 3TOT MOMEHT J0JKEH HAXOJUThCA B KpalfHEM TOJIOKEHUH U
COBEPUIMTh XOJ IOJ JaBJICHHEM BO3AyXa. JTO M JEIJI0 B OCHOBY
co3mannsl aTMoc(epHBIX MamuH. [lepBbie mpeaokeHusT TaKUX MaIIiH
npuHaiexar abbary Tordeiiao (1678 — 1681 rr.) u X. I'oiirency
(1681). Inst coznanus pa3pekeHUs OHU HAaMEPEBAIINCH HCIIONIb30BaTh HE
map, a B3PBIBBI IOpOXa BHYTPH pabouero MWIMHIPAa W CUUTAIOTCS
noHepaMu, BeIBUHYBIUME uzero J(BC.

Henn Tlamenw (1647 — 1712), paboraBmmit y Troiirenca
ACCHCTEHTOM, yOemwics B OMACHOCTH W HEYJOOCTBE HCIOIH30BAHUS
B3pbIBa MOPOXa U MPEIUIOKUI OCYLLECTBIIATh Pa3pekKeHue ¢ MOMOILBIO
BoasgHoro mapa. B 1690 rogy B MapOypre oH co3fan mnapoBOn
JIBUraTel b, KOTOPBIH COBEpIIAN MOJE3HYI0 padOTy 3a CUeT HarpeBaHUs
W KOHAEHcauuu 1napa. Boma B LWIMHApPE NpU HarpeBaHUU
IpeBpallajgach B Iap U JBMraja HOpIlIEHb BBepX. Uepes crenuanbHbId
KJIalaH Map BHITAIKUBAT BO3AYX, a IPU KOHJCHCAIINY T1apa CO3/aBajloCh
pa3pekeHHOe MPOCTPAHCTBO U HAPY)KHOE JaBJICHHE JIBUTAJIO MOPLICHb
BHU3. OMycKasch, MOPIICHb TSAHYM 32 COOON BepeBKY C Tpy3oM. Takwue
MaIlIMHBI, B KOTOPHIX TMOPIIEHh BO3BPAIACTCS B MCXOJHOE MOJIOKEHHUE
MoJ JACHCTBHEM aTMOC(EpPHOTO JABJICHHS, TWONYYWId Ha3BaHUE
mapoaTMoChepHBIX.

JBuratens [lanena He MOT OCYIIECTBUTH HEPEPHIBHOE IEUCTBHE.
UroOBl 3acTaBUTh MOPIICHb IOJHUMATH TPy3, HEOOXOIMMO OBLIO
MaHUIYJIUPOBAaTh CTEPXKHEM-KJIAlaHOM M CTOINOPOM, IepeMelaTh
HWCTOYHMK IIJJAMEHH U OXJaXIaTh UMIUHAP Bonoil. HemocraTtkom
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MammHbl [lameHa ObUTO Takke OOBETUHEHWE B LWIMHIPE (QyHKIUH
KOTJa, MUJIMHApPa U KoHAeHcaTopa. A 3acmyrou [lamena siBnsiercs m3o-
OpeTeHHe MNPENOXPAHUTENBHOTO KiamaHa JUisi MapoBOr0  KOTIa,
MO3BOJISAIOUIETO PEryIUPOBaTh JaBJICHUE MMapa.

W3 Bcex mpobiieM, CTOSIUX Hepen U300peTarensiMH, Haubosee
ocTpoii Oblla Torma mpoOneMa OTKAYKH BOJABI W3 IIAXT, TIIyOHWHA
KOTOPBIX CTaHOBHJAach Bce Oompmie. [lepBeiM ycmexa moOuics
AHTITHMICKUIA MexaHuK U u300petatens Tomac Cesepu (1650 — 1715). B
1698 romy oH m300pen paboraronuii 0e3 TOPIIHSA MApoOBOW Hacoc,
TpeAHAa3HAYCHHBIN IS OTKAYKH BOABI M3 IIaxT. He ciywaifHO Hacoc
MOJTYYMII HA3BAHHE «IPYT PYIAOKOIIOBY.

CeBepy OTJHETHII KOTEN OT COCylna, TAe TPOHU3BOJIUIIACH
KoHjeHcarus. Ero mapoBod Hacoc COCTOSUI M3 IapoBOTO KOTIA H
pabouero nuiauHApa. Y MAallMHBI ObUIO JBa pabouux IUKIA: UK
BCAaChIBaHWS W IMKJ BBITAJIKHBAHHSA. BcachlBaHUE BOMABI MPOHUCXOIMIO
ITyTeM KOHJICHCAIIMY TIapa W CO3IaHus pa3pekeHHOTO IPOCTPaHCTBA HAJT
YPOBHEM BOJBI B cocyzae. [y 3TOro KpaH BO BCAachIBAamOLICH TpyoOe
OTKPBIBAIOT, a KPaH MOJa4yH Mapa 1 KPaH B HATOPHOH TpyOe 3aKpHIBAIOT.
3areM pabouwii [WIMHIAP OOJIMBAIOT XOJOJHOW BOJOW, M Tap,
HAXOIAINUICS B HEM, HAYMHACT KOHACHCHPOBAThCsi. B  pabodem
MUIKHAPE CO3[aeTCs Pa3pekeHKe, U B HEr0 U3 IIAXThl MO JACHCTBUEM
aTMoc(epHOTO JaBJIICHUS TOCTyNmaeT Boia. Ha IHKIe BBHITAJIKMBAHUS
paboumii, 00CTYKHUBAIOIINH HACOC, OTKPBIBACT KpaH B HAIIOPHOH TpyoOe
U 3aKphIBACT KPaH B MOJAOIIEH TpyOe, MOCIe Yero OTKPHIBACT MapOBOi
KkpaH. Boja BeITamkuBaeTcsl M3 padodero IHJIHMHAPA IOJ JaBJICHHEM
napa. BeicoTa mogabemMa BOJIBI 3aBUCUT OT JIABJICHUS Napa, H (haKTHIECKH
OrpaHUYINBACTCA MEXaHUYECKOU IMPOYHOCTBIO BCEX CUCTEM. O6I>IIIHO
OHa He TpeBblmaia 30 M, MO3TOMY B TIYOOKHX IMIaxTaX MPUXOIHIOCH
CTaBUTh OJHY MAIMHYy HaJ apyroi. HecMoTps Ha TO, YTO ATOT HAcoc
CTOMJI JIOPOTO, YIPOXKAJ B3PHIBOM U 00J1a1a)T HU3KOW SKOHOMUYHOCTBIO,
OH HaIlleJ IIMPOKOE IPUMEHEHHE.

Brocnencteuun mapoBass MammHa CeBepu Oblla 3HAYUTEIHHO
ycoBepiieHcTBoBana Jskonom Teoduaom dezaronne (1683 — 1744).
OH npeioXui A KOHAEHCAllMM Iapa BIPBICKMBATH BOAY BHYTPb
OWIMHAPA. OTO TIO3BONSUIO 3HAYUTEIBHO COKPATUTh BpeMs Ha
KOHJICHCAITMIO Tapa, W MamuHa CeBepu crana paboTaTh 3HAYUTEIBHO
ooictpee. Kpome toro [lesartonbe BHEOPWI TNPEIOXPaHUTEIBHBIHN
KJallaH ® JBYXXOJOBOH paclpeNeNuTeNbHBId KpaH. MalluHeI,
YCOBEpIIEHCTBOBaHHEKIE Jle3artonbe, CTpOWInCh 10 Hadana XIX Beka.
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Puc. 8.1. Cxema pabotsl mapoBoro Hacoca Tomaca CeBepu.
a — LUK BCaCbIBaHMUs, b — IIUKJI BBITAJIKUBAHUA

Bonee pamukampHO MpoOiIeMy OTKAUKH BOABI M3 IIAXT PEIIUI
Tomac Hblokomen (1663 — 1729). Mammna, co3gaHHas WM B
1707 rony, npencrasiseT co00i UCKYCHYIO komOuHanuio uaeii Ceepu
n llanena. B Hel nap npuroraBiuBajicsd B OTICIBHOM KOTJIE, a
MOPIIHEBOM JBHUraTenh OBUI OTHENEeH OT OTKA4MBaIoLIEr0 BOJY
MOpIIHEBOT0 Hacoca. CHcTeMa KIIAIIAHOB PETYNHpOBaNa IOCTYIJICHHE
mapa ¥ BOABI B IIIJIHHAPHL. DTH MAIIUHEI ITHPOKO TPUMEHSUTUCH, UMEITH
MOTPSICAIONIYO HAIE)KHOCTD U CITYXKHIIH IT0 CTO JIeT u Oonee. [locmennss
ManinHa HerokoMeHa Oblia IeMOHTHPOBaHa B AHTIIMU B 1934 1.

XoTs mapoBbIe HACOCHI YCIIEIIHO paboTalii, OJHAKO MPOMBIIICH-
HOCTh Bce 0ojiee OCTPO HYKAAJTach B YHHUBEPCAJIBHOM JIBUTATEJIEe, HE
3aBHCSINEM, KaK BOISMHBIC KOJieca, OT MECTa HJIH, KaK BETPSHBIC, OT
noroasl. U B 1763 r. pycckuit unxenep U. U. IoasyHoB npenioxu, a
K 1766 r. mocTponn Takyio mammHy. OHa paboTtaia Ha yrie, XOJIOCTON
XOJI HCKJTFOYAJICS C MTOMOIIBIO IBYX HIIHHAPOB, pa0OTABIINX HA OOIIKI
BaJ, MapopachpeielicHne ObUT0O aBTOMATHYCCKHM, IIpaBla, MaIllHHA
ocraBajyack napoatMochepnoii. 3o0perarens ymep 0 Mycka MaIluHEI,
KOTOpasi mocyie HeOOJIBIIION HemoafKu Obllla OCTAaHOBJICHA W 3a0bITa,
XOTSI 32 KOPOTKOE BpeMs pabOThl HE TOJNBKO ce0sl OKymuiaa, HO U
puHEca OOJBITYIO MPUOBLITE.
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Puc. 8.2. Cxema pabotsl napoarmocepHoit Mamnabl Tomaca Herokomena

8.2. Co3nanue yHuBepcaIbHOI NMAapOBOH MAILIMHBI

Co3maTh TeEpBBI YHHBEPCAIBHBIA MApOMOPIIHEBON JBHIATEIb
yrnanoch anrinndanuny Jlaeiimcy Yarry (1736 — 1819). B 1769 r. on
MONMYYMI TATCHT Ha YCOBEPIICHCTBOBAHUS HBIOKOMEHOBCKOH BOJO-
MOJbEMHON MAIIUHBI: OTIACICHHE KOHICHCATOPa OT IMJIHHIPA U HC-
MOJIb30BaHHE B Ka4YeCTBE MABHXKYIIEH CHIIBI BMECTO aTMOC(HEPHOIo
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JTaBJIEHUS YIIPYrOCTH Mapa, MoAaBaeMoro ceepxy nopuss. [Ipu stom B
OTIMYHME OT MapoaTMOC(EPHBIX MAIIWH, IWIHHIP COXPAHSUICS BCE
BpeMsl TOpSYMM M JaXe HU30JMPOBajJCS MaTepHaioM, IUIOXO
MIPOBOASALIMM TEIUIO.

Hecmortpst Ha nonydyeHue naTeHTa, €10 MOCTPOHKU MalllMHbI U3-3a
(PMHAHCOBBIX M OPYTHX TPYOHOCTEH HE MPOABUTAIOCH, TOKA 332 HETO B
1773 r. He B3suics HOBBIA uHBeCcTOp MATTHIO Bosrron (1728 — 1809).
B pesynbrare B 1774 r. mammHa Obuia moctpoeHa. Ee ucnbiTanus
MOKa3aJId XOpOIIHE JKCIUTyaTallMOHHBIE KadecTBa M B JBa pasa
MEHBIINH PAacXo]l TOILIMBA MO0 CPAaBHEHUIO ¢ MamnHoW HelokomeHna.

B 1782 r. Varr B35 maTeHT Ha pacIIMpeHHE Tapa B IMUIMHIPE
MapoBON MAIIMHEL, KOTOPOE, OJHAKO, HE Cpa3y HAILIO IIPUMEHEHHE Ha
MPakTHKe B CHIy OTCYTCTBHS JOCTaTOYHO ITOJATOTOBICHHBIX Mallld-
HucTOB. Torza e u3o0perarensd 3aHsIcs 0ojee BaXKHBIM BOIPOCOM —
CO3JJaHMEM MaIlIMHBl C HEIpephIBHBIM BpamieHueM. Ilockonbky
INPUMEHEHHE  KPHUBOLIMITHO-IIATYHHOTO MEXaHM3Ma B  IapOBBIX
MallHaxX OBUIO 3aIIWIEHO IAaTeHTOM, YaTT HPUMEHWI OamaHcup |
IUIaHeTapHylo mHepernady. ms obOecriedeHns HENPEPBHIBHOTO XOJa OH
TaKXe BBEJI JBOMHOE JeiicTBHE (Map MOOUYEpeHO IMOCTyNal CBEPXy U
CHM3Y TOPIIIHS), 30JI0OTHUKOBOE MapopaclpeefiCHHe U Max0BOe KOJIECO.
B 1784 r. nzobpeTaress KOHCTPYUPYET IBYXIMIMHIPOBYIO MAIINHY.

Puc. 8.3. YHuBepcanbHas naposas MamuHa J{xelimca YaTra
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Jns pexknMa aBTOMATHYECKOTO IMOJICPXKAHUSA PaOOThl MAIIMHBI
VYart B 1788 . ipetoKMIT IEHTPOOSKHBIN PEryysaTop 060poToB. ITO
OJTHO W3 Ba)XHEHIIUX ero m3o0pereHuil. [{eHTpoOeKHbIe PeryIsaTOpsl 1
B HACTOSIIEE BpEeMs SBIAIOTCS OOS3aTENbHON IPUHAICKHOCTHIO
moboro JIBC wimm TypOHHBIL.

Perynsatop

3acioHka

-
A [ =
=
=
A\ %
N\ [TapoBas mMaruHa
MaxoBuxk Koren

Puc. 8.4. Cxema cucteMsl peryIiMpoBaHUs MapoBOil MalIMHEI YaTTa
Y TPUHIUN pabOoThI IEHTPOOEKHOTO perysiTopa

8.3. PacnipocTpaHeHue MallluH YartTa

Mamunsl Yarrta nosnydunu mupokoe npussHanue. Ecinu 3a 70 ner
(c 1699 mo 1769 rr.) mapoarMOoC(epHBIX MaIllMH OBUIO W3TOTOBJICHO
okosio 140, to 3a 10 nmet (c 1775 mo 1785rr.) mamuH Ha 3aBoje
bontona u Yarra Bemmymeno 66 egunui. Co3gaHue YaTToM MaimiuH
JIBOMHOTO JICHCTBHUS C HETIPEPHIBHBIM BpAIllEHHEM CIIOCOOCTBOBAJIO €IIIe
Oosee ObICTpOMY UX pacmpocTtpaHeHuto. Haubonblee mpuMeHeHne OHU
HalUld B XJIOMYaTOOyMa)XHOW MPOMBINUICHHOCTH, Tne K 1800 romy
ObLTO BHEIPeHO 84 MamMHbI 00mel MomHoCThI0 1382 1. c¢. Ha BTOPOM
MECTE€ CTOMT METAUTYprusi, BKIIOYAsh pPYyJHHUKH, YTOJBHBIC KOIIH,
JUTeHHBIe U MeTaoobpabarsiBaronie 3aBobl (80 mammH, 1438 1. ¢.),

* %

B naHHOM y4eOHHKE MOIIHOCTh MAIIMH YKa3bIBAaeTCS B JIOLIAJMHBIX CHIIAX.
OpHako 3TO BHECHCTeMHas equHuna. [t mepeBoaa MOIHOCTH B KWIIOBATTH (KBT)
cleyeT yMHOXHTh ITOKa3artenb B JI. ¢. Ha 0,7355.
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M, HAaKOHEI, BOJOIMOJbEMHBIC MAIIUHBI, O00CCIICUNBAIONINE BOMOIPO-
Boapl W Kananmel (31 wmammua, 502 m.c.). B XIX Beke TeMibl
CTPOUTEIbCTBA MAPOBBIX MAIIMH BHIPOCIM Ha mopsaok. B 1826r. B
BenmukoOputannu HacumThiBajgoch yxke 1500 mamuH oOmiedr mom-
Hoctrio 80 000 1. c.

[Ipom3BoACTBO MaPOBHIX MAIIMH OBUIO HE TONBKO OOJBIINM JOCTH-
KCHHEM B OOJIAaCTH PHEPreTHKU. DTO OBLI IIar BIEpel W B MAIIHHO-
cTpoeHud. [Ipu MPOEKTUPOBAHWU HOBBIX MALIMH YaTT MOJIb30BAJICA
BEIpaOOTaHHBIMHA UM SMITUpUYECKUMH (hopmyrnamu. Kpome Toro 3aBon
Bonrona — Yatra cTax mepBbIM B MUpE CIICIIHATN3UPOBAHHBIM 3aBOJIOM.
Ha HeM ¢ camoro Hayana CTPEMHJIMCh K BO3MOXKHO 0ojiee TOYHOMY
W3TOTOBJICHUIO JleTaliell. DTo B OCHOBHOM 3aciayra M. BonToHa,
KOTOPBIH BRIPaOOTal MpaBmiia MPOM3BOACTBA NeTANCH W BHEAPSUT X HE
TOJILKO y cebsd, HO W Ha JAPYruX 3aBOAAX, H3TOTOBJISIONIIUX
KOMIUJIEKTYIOIIE MapoBbIX MammH. B 1779 r. Opima BbIpaboTaHa
HHCTPYKIHS 10 cOOpKe MaIlliH ¢ PUCYHKaMH U MOIPOOHBIM MOPSAKOM
YCTaHOBKH Kaxaou ee dactu. B 1784 r. mosBisroTcsT W TpaBmia 1o
YXOJly 32 MalllMHOM HEMPEPBIBHOTO BPAIATEILHOTO JBHKEHUSI.

Mammael Yatra B HEOONBIIOM KOJHYECTBE NOCTABILUINCH HA
3KCTopT, HO yxe B 1780 r. ux mpou3BoACcTBO HaunHAaeTcss Bo DpaHnu,
Ha pybexe XIX Beka — B ['epmanuu u CIIIA, a B 1818 r. B benbrun.

K navany XIX B. anrnuiickuil umwxeHep Puuvapn TpeButuk u
amepukanen] OnuBep DBaHC COBMECTWIN OOMIIep W IBUTATENh B OJJHOM
YCTpOMCTBE, UTO TMO3BOJIWJIO HCIOJNb30BAaTh €ro Ui  CO3JaHHs
MapoOBO30B U MapoxoA0B. BoNbLINX yCIIEXOB AOCTHUIIO CTPOUTENHCTBO
napoBbix MamuH B CIIA. Pa3Butne aMepuKaHCKHX MAIIMH C CaMOTo
Hayaja IOLUIO MO MyTH, OTIIMYHOMY OT €BpOIEicKoro. Yxe B KOHIIE
XVIII Beka TaMm co3gaeTcs MallldHa BBICOKOTO HaBlIEHHST DBaHca. B
Hauane XIX Beka B CIIA cTposATcs OpHTHHAJIBHBIE NAPOXOIHBIC
ManmHbl. B 1830-xrr. Tam cTposTcs MNapoBO3bl, CYIIECTBEHHO
OTJIMYAIOLINECS OT EBPONEHCKUX.

Hecmotpst Ha TO, 4TO pacmMpeHHe Hapa B LMJIMHIPAX MAaIlUHBI
CTaJI0 00s3aTEIBHBIM YCIOBHEM, YCTPOHCTBA MapopacipeaecHus ObIIH
BechbMa HecoBepieHHbI. B kon1e 1840-x rr. B CIIIA mosiBnsieTCst HOBBIN
TUAN TapoBbIX MammH wu3o0peratens J[Ixopmska Denpu Kopaucca
(1817 — 1888). B 1849 u 1851 rr. OH MONXYYMIT TATCHTHI HA YCTPOUCTBO
BITYCKHOTO U BBIITYCKHOT'O KIIaIIaHOB, KOTOPBIE CYLIECTBEHHO MOBBIILAIN
KIIJI mnapoBoii mammubl. HoBas cucrema napopacnpeaencHus
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OCHOBBIBaJIaCh Ha NMPUMEHEHUH BPAILAIOIIMXCS KPAHOB C M3MEHEHUEM
CTETIeHH HATIOJIHEHHUS HETIOCPEICTBEHHO OT peryisiTopa. baromaps eit u
OYeHb KAYeCTBEHHOMY HCIIOJHEHHUIO MAIllMH, OHH OTIMYAIUCh MaJlbIM
pacxomoM mapa U BBICOKOI paBHOMEPHOCTBIO X01a. bosbiioe BHUMaHue
Kopnmce ynmensin Takke KOTENbHOW YCTaHOBKE, IPUMEHSSI CyXO#
TIepETrpeThIN map.

3 NE
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~
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Puc. 8.5. TTapoBas mammHa Kopmucca. Ha BrictaBke Cronerus B @una-
nenbGun B 1876 . OT Hee NPUBOOWINCH B JCHCTBHE BCE 3KCIOHATHI
MammuaHoro nmaBuwiboHa. MomHocTs MamuHbl 2500 11. ¢., BeicoTa 13,5 M,
Mmacca 607 T.

bonbuioe 3HaueHuWe Ui U3YYeHHS JAWHAMHUKH KPHBOLIMITHO-
MOJ3YHHOTO MEXaHW3Ma [apoBOH MalIMHBI HMeNa MOHOTpadus
aBcTpuiickoro umkeHepa Moranmna Pagumnrepa (1842 —1901)
«O mapoBBIX MAaIllMHAX C BBICOKOW CKOPOCTHIO MOPIIHSA», B KOTOPOH
Obl1 mpuBeneH rpaduyeckuii cmocod pacdera CHWII, JEHCTBYIOLIHX
B 3TOM MEXaHU3Me.

Coznanve 3 ()ekTUBHOrO MapoBOTrO JBUTATENs — MAapOBOW MaIllH-
HBI BBI3BaJIO0 MpoMmbiuieHHy0 peBomrormio XVIII Beka. Oto m3obpe-
TEHHE 110 CBOEMY 3HAUCHHUIO B )KU3HH YEJIOBEUECTBA MOXKET CPaBHUTHCS
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TOJIBKO C OCBOEHHMEM OTHS M CO3JaHUEeM KommbroTepa. HecMotTpst Ha
Ooylee CIIOKHOE YCTPOMCTBO MEXaHW3Ma MO CPAaBHEHHIO C IapOBOM
TypOUHOH, MapoBasi MallIMHA 3HAUYUTEIBHO MPOIIE B U3TOTOBICHUU U HE
TpeOyeT TakuX 3HAaHMH B OOJACTH TEIUIOTEXHUKHM U IPUMEHEHHUs
CTIEIUATBHBIX CIIABOB JUIS U3TOTOBJICHIS, KaK ITAPOBBIC TYpOUHBI H TEM
Oouee, Ta30BBIe TypOMHBI M ABUTATENN BHYTPCHHETO CTOPaHHUSL.

Co3nana mapoBasi ManinHa Oblla MMEHHO B BemukoOpurtanum He
ciydaifHo. AHTIHS ObIa MHPOBBIM IPOMBIIIICHHBIM W TOPTOBBIM
TUIEPOM, BIIAJENa OOIIMPHBIMH KOJIOHHSMHE, IIO3TOMY paclojaraia
OTpOMHBIMHU (prHAHCOBBIMU pecypcamu. Kpome Toro, rocynapcTso He
[IOJIaBJISUI0 SKOHOMUYECKYI0 aKTUBHOCTb.

8.4. PeBoJionns Ha TpaHcHopTe

B XIX Beke mapoBble MalIMHBI HAXOAT IIMPOKOE IPUMEHEHHUE HE
TOJIBKO B MIPOMBIIIIEHHOCTH, HO U Ha TpaHcmopTe. Clieayer OTMETUTh,
YTO TIOKa He OblIa Co3/laHa YHUBEpPCAIbHAS TapoBasi MallliHa YatTa, Bce
MONBITKM TOCTPOUTH CYAHO WM HA3€MHOE TPAHCIOPTHOE CPEACTBO,
JBWKMMOE CHUJIOW Tapa MO0 MPUBOIMIN K HEyaade, 0O OCTaBajuCh
Ha Oymare.

B CIHA wm3obperatenem PoGeprom ODynronom ObLT co3maH
MEepBBI Mapoxoj, HUMEBIIMH KoMMepueckuil ycmex. CyaHo mox
nassanueM «North River Steamboat of Clermont» (B mmreparype ero
HETIPaBIJIFHO Ha3BIBAOT «KIIEPMOHT») COBEpIIANO perysipHBIE PEHCHI
no pexe I'ymson mexay Hero-Mopkom u Onbamu ¢ 1807 r. Bekope
mocie 3Toro He Toabko B CoenmHeHHBIX lllTaTax, HO M B AHIIINY, U B
IPYTHX CTpaHaX pa3BEPHYIOCH CTPOUTEIHCTBO MAPOXOIOB.

Puc. 8.6. ITapoxox Pobepra ®yntoHa
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B 1819 r. amepukaHckuii KojecHbIM napoxon «CaBaHHa) BIEpBbIE
nepecek ATmaHTHuYeCKui okeaH. OmHAKO OONBIIYIO 9acTh IYTH CYAHO
mpounuio mox mapycamu. M tombko B 1838 r. aHrmmiickuii mapoxon
«Cupuyc» nepecek ATIAHTUKY 0e3 IpUMEHEHHs NapycoB. B BoeHHOM
(I0Te OKOHYATENBHBIN IEPEeXON Ha TAPOBBIC IBUTATENH COCTOSIICS
ToJIbKO Tociie KpeiMckoit BoiiHbl 1853 — 1856 rr. OgHako apXxandHble
napyca COXpaHsUINCh Ha OOJBIIMHCTBE 00eBBIX Kopabiel emre aet 30.

VimeHHO CymOBBIC MapoOBHIE MANIMHBI OBLUIM CAMBIMH COBEPILICH-
HeIMH. B 1829 1. Hemenkuit mrmxeHep Mopuin PeHTreH, paboraBimmii B
lNonnanauu, npeaiokuil MallliHy THIIa KOMIIayHJ. MallliHa uMena JiBa
pabounx OWIMHIpa pa3HOro nwamMerpa. [lap W3 KOTima mocTyman B
MEHBIINH LWIMHAP BBICOKOTO JdaBIEHUSA, a OTpaboTaB Tam, Iepe-
ImycKaics B OONBUIMH IMIMHIAP HU3KOTO JaBJICHHS. DTO MO3BOJSIO
00J1e€ TOJTHO UCTIONIB30BaTh SHEPTUIo Napa u nmoBbIcUTh KI1/] MamuHe!.

OnHako Ha TIepBOM JTale KOMIIAyHI-MallMHbl HE HalUIU
LIIMPOKOTO TPUMEHEHHs, IOCKOJIbKY B CYAOBBIX MalllMHAX TOT/AA
MPUMEHSJIOCh OYEHb HU3KOE JaBleHue — opsaaka 1,2 atMm., B TO BpeMs,
KaK B CTallUOHApHBIX OHO Jocturaio 3 arM. IIpumeHeHue B CyIOBBIX
KOTJIax 0ojee BBICOKOIO MaBJICHHS OO0 CUUTAIOCh OMACHBIM H3-3a
HecyacTHBIX ciydaeB. C moBblmieHHeM B 1860-x romax naBieHHs B
MApOXOJHBIX KOTJIaxX OO0 5 — 7 arM. MallWHbl JBOWHOTIO JEUCTBUSA
MO  UPOKoe pacnpoctpanenne. B 70-x, 80-x romax XIX
cToJsieTust MoltHocTH MamuH gocturian 5000 J1. c., 4TO BRIHYAMJIO U3-32
YBEJIIMYEHUS Pa3MEPOB pa3eNuTh LHIMHIP HU3KOTO 1aBJICHUs Ha J[Ba.

Ha stoM pa3BuTHE MapoXOAHBIX MAlllMH HE OCTaHOBWIIOCH, IpHU
JaNbHeiIeM yBennyeHun nasieHuss o 10 — 12 atM. Obu1 caenad
mepexo/l K MallliHaM TPOHHOTO pacmupeHus. IIpu 3ToMm pacxon yris
COKpaTHWJICS OYTH B OJITOpa pa3a. MOILIHOCTh MalllMH BO3pocia a0 8 —
9 ThIC. 1. €., a IWaMeTp LIIMHAPA HU3KOTO JABIEHHUS JOCTHUT Tpex
MeTpoB. [ToaToMy ero Taxke 4acTo AENMIM Ha JBa. Takas KOHCTPYKIUS
K TOMY K€ O0Ka3aJach yIOOHOW [T yPAaBHOBEIIMBAHUS CHJI HHEPIIUH T10
croco0y, MpeasIoKEeHHBIM B 1893 I. HEMEIKUM HH)XEHEPOM JPHCTOM
Orro ¢on Muukom (1840 -1913). MamuHsl TAaKOTO THIA
MomHOCTEI0 14 000 1. ¢. 6pum mocTpoensl B 1897 1. B llTerTnHe
(cetiuac leuun, ITonpma) 3aBogom «Bynkan» ansg napoxona «Kaiizep
Bumerensm gmep I'pocce», a 3areM CTpOMIHCH Uil OPOHEHOCIICB
Kai3epoBCKOro (urora.

CampIME  OONBIIMMH TTAPOBBIMH MAlIMHAMH CTaJId MAIIUHEI
YETBIPEXKPATHOTO  PACIIMPEHHs], IIOCTPOCHHBIC [UII POCKOIIHOTO
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naitaepa «Jloiunanny. Oun uMenu momHOocTh 17 500 1. ¢., Mo 1mecTs
OWIMHAPOB U JaBJieHHE Mmapa 16 atM. 3TOT mapoxoa MOCTaBUI PEKOP
ckopoctH (23,15 y31a) 1 Ieprkaji ero A0 BBEICHHSI B CTPOH aHTIIMHCKUX
TypOUHHBIX JlaiiHepoB «Masputanus» u «JIy3uranus». OmHAKO BcexX
HaJeK]1 JIaHep He OIpaB/aajl M3-3a MOBBIIICHHBIX BHOpaIluii Kopiyca,
HACTYMAIOIIMX OT pe30HaHCa NPH MaKCHUMalbHBIX 000pOTax MallldH.
D10 OECHOKOMIIO MAaCCaXMPOB, YTO MPHUBENO K MAJCHUIO CIOpoca Ha
OWJIETHI ¥ CTAJIO MPUYNHON (PUHAHCOBOTO Kpaxa JJAaHHOTO MapoXo/a.

Puc. 8.7. ITaposas manmna napoxoma «City of Paris» momHocTso
9 000 m. c., Aurmus, 1888 r.

Uro kacaeTcs MaIlMH YeThIPEXKPATHOTO PACIIMPEHHS, TO HX
JanbHeiInee  pa3BuTHE  OBUIO  TIpeKpamieHo  H3-3a  Mepexoja
cynoctpoeHHus B Havyage XX Beka Ha NMPUMEHCHHE MapoBbIX TYpOHWH U
muzeneid. Ho, HecMOTpst Ha 3TO, CTPOUTEILCTBO MOPCKMX MapOXO0J0B
npoaokaioch a0 1980-Xx TOMOB, 3HAYMUTENBHO JOJIBIIC, YeM
CTPOUTENHCTBO MApOBO30B, KOTOPOE MpEKpaTHiIoch B KoHIE 1950-x
rofgoB. Oto o0bscHsercs Oonee BbicokuMm KIIJ| cymoBBIX HapoBBIX
MamwuH. JIeno B TOM, YTO MapOXObl, B OTIHYHE OT MapOBO30B, MOTYT
HCIIOJIB30BATh KOHACHCAWIO Iapa JJIsd CHHXXCHUA JaBJICHHA Ha BBIXOJC
W3 OWIMHAPOB, uTo cymectBeHHO noBbimaer KITJ. Kpome Toro, nHa
Mapoxoaax MOTYT MpHUMEHAThCS Oonee 3ddeKkTuBHBIE BOAOTPYOHBIC
KOTJIBI TI0 CpPaBHEHUIO C XKapOTPyOHBIMH, YyCTaHABIMBAaEMBbIMH Ha
napoBo3bl. [Tapoxopl TakkKe MOTYT UCIIOJIb30BATh Pa3INyHOE TOILIUBO.
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Peunble mapoxo 1! MPEKPaTHIN CTPOUTH 3HAUYUTENBHO PaHBIIE, TaK
KaK Ha MaJbIX CyZlaX AW3ellb HAMHOTO 3¢ (eKTrBHEE TapOBOH MAIINHEIL.

[TapoBble MaIIMHBI IPOM3BENN TAaK)KE PEBOJIIOIMIO U B HA3EMHOM
TpaHcnopre. IlepBoe neifcTByroliee mapoBoe TPAHCIOPTHOE CPEACTBO
cozman B 1769 romy ¢dpanmysckuii opuiep 7Kozed Kronbo (1725 —
1804). [lepeBsiHHas MOBO3Ka MMeENa TPU KoJieca, HEOONBIION MapoBOi
KOTeJI U MallMHY C BepTUKAIBHBIM IapoBBIM IMIMHIpoM. [lepennee
yIpaBisieMoe Koyieco ObLUTO BeIyIuM U cHabkainock 3yomamu. [ToBo3ka
JBUTaach 0€3 OCTAHOBKH TOJBKO 15 MUHYT M IPOXOIHUIIA 32 3TO BpeMs
1000 M, mocie dYero HYXXHO OBUIO OCTAHABIMBATHCS M 3alPaBIATh
KOTEJL.

JBuratens moBo3kn KroHBO HMEN MaTyt0 MOIITHOCTH M3-3a HU3KOTO
nasneHus B mwimuape. Ilocne aBapum B 1770 romy Ha mapukckoin
yJIHIe OHa ObLIa IPU3HAHA OMACHOU U CaHa B My3eil.

Puc. 8.8. ITapoBas noBozka KioHbo

B 1784 romy B amepukaHckmii m300peratens OumBep IBaHC
MOJIyYWJT TIATEHT Ha MajorabapHTHYI TapOBYIO MAIMHY BBICOKOTO
nasienus (10 at™.), KoTopas MOTJia YCTaHABIUBAThCS HAa HEOOJBIIUX
TPaHCIIOPTHBIX CPENICTBAX.

B 1801 rogy Puuapn TpeButuk (1771 — 1833) nocrpoun kapery
C IMapoBBIM J[BUIaTeleM, KOTOPYH IPOJEMOHCTPUpOBaJ Ha YJuIax
ropoga KsmbopHa. «lIbIXTAIUI ABSABOM» HMMEN OIPOMHBIE 3aJHUE
KoJIeca, KOTOpble MPUBOAMUINCH B JBIKEHHE OJHOLMINHIPOBON Hapo-
BOM MAaIlIMHOM C JaBJIEHUEM 9,5 aTM. U TOPU3OHTAIBHO PACIIOI0KEHHBIM
WIMHAPOM. ABTOMOOWIIE BMEINAJ BOCEMb MMAacCaKMPOB, HO XOIWII
Takke Ha HeOosbInMe paccTosHMs. Uepe3 TpH IHSA JKCIUTyaTallud II0
HEJIOCMOTPY MalllMHA BHIIIIA U3 CTposa. BoccTaHaBimuBaTh aBTOMOOHIIL
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TpeBUTHK HE CTal, a MOCTPOWJ aHATOTW4YHBIA B JloHmoHe. XoTs OH M
MpUBIIEK OOJIBIIIOE BHUMAHKE ITyOIMKH, HO OKa3aucs OYeHb HEYyIOOHBIM
MO0 CPaBHEHHUIO C OOBIYHBIMH KapeTaMH M ObUT Ha HEKOTOpOe BpeMs
3a0bIT. OnHako yxe B 1829 romy mapoBble OMHHOYCHI CTalH CaMbIM
OBICTPEIM  TACCAKUPCKUM  TPAHCIIOPTOM, pa3BUBasi Ha OOBIYHBIX
IIOCCEHHBIX JIOpOrax CKopocTh 24 kM/4. Omacasch KOHKYPCHIIHH,
BIIANIENBIBI  JKEJIE3HBIX JOPOT W KOHHBIX IWIMKAHCOB IOOWIHCH
npuHATHS B 1865 . 3aKOHA, OrPaHUYUBAIONIETO CKOPOCTh IMAPOBBIX
OMHHOYCOB 7 KM/4 3a ropoZioM u 4 km/4 B ropoaax. Kpome Toro nepen
SKHIIKEM JIOJDKeH ObLI OeXaTh YeIOBEK C KPAacHBIM (IAKKOM H
MpeIynpeKaaTh BCEX 00 OMACHOCTH. DTUM 3aKOHOM Pa3BHTHUE MTAPOBOTO
6€e3pebCOBOr0 TPAHCIOPTA OBIJIO OCTAHOBJICHO HA TPU AECSTUIETHS.

Puc. 8.9. ITapoBoit omanOyc Pruapna TpeBnuTrka

B xonme XIX Bexka mapoBble M 3JEKTPHUECKHE ABTOMOOWIIH
HNOIy4MnIM mHpokoe pacnpocTpaneHue. Tak B CIHA B 1900T.
MPUMEPHO TOJIOBUHA aBTOMOOWiIeH Oblla Ha mapoBoM xony. IlepBoe
BpeMs rocne mosiBieHus asromodmielt ¢ JIBC mapoBble aBTOMOOHIIH
MIPEBOCXOAMIM MX II0 CBOMM XapakrepucTukaM. Ho, HecMOTps Ha psn
JIOCTOMHCTB (XOpollas Tsra, MHOTOTOIUIMBHOCTb), IapOBBIE aBTOMO-
O6mmm x 1930 IT. comUIM CO CIEHBI M3-3a CBOEH HEIKOHOMHYHOCTH H
cnoxkHocTer mpu skcmryarauud. K Havany 1920-x rogoB mapoBbie
aBTOMOOMIIM IIPOU3BOAMINCE COBCEM B HEOOJIbIIOM KoindecTBe. Ho Bce
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xe 10 1960-x IT. NPOMBIIIIEHHOCTh BBIMTYCKala MMapoOBble I'PY30BUKHU,

KOTOpBbIC, B YAaCTHOCTH, UCHOJb30Bamuch (epmepamu CIIA wu

Benukobpurannmu.
B +

Puc. 8.11. ITapoBsie aBToMOOMIH OpaTheB J[00. MIMenu K04 3a)KUTaHus,
Ooiee MOINHBIH W TPaKTHUYHBIA [BUTATENh, pabOTaBIINA Ha KEPOCHHE,
OBUTH TIPOCTHI B YIPaBICHUU. MaIMHEI pa30TPEeBaINCh BCETO 3a MOJITOPHI
MHUHYTHI, B TO BpeMsI Kak 0oJiee CTapbhIM MAapOBBIM aBTOMOOWIISIM JIJISI 3TOTO
TpeOOBaJOCh HE MeHee Nodydaca. MakcumanbHas CKOPOCTh Moaenu «E»
1924 ronma (wa puc. cieBa) cocraBimsuia 160 km/4, a o 100 xM/4 oHa
pasrossuiack Bcero 3a 10 cexyna. ABtomoOwnu OpatbeB [[00a He HamuIM
MPUMEHEHHUS H3-3a BBICOKOW CTOMMOCTH.

OJHaKO TPOM3BOJCTBO MAPOBBIX aBTOMOOWIEH He Mpomuio Oec-
cieqHo. HexoTopele BaXKHBIE JJIEMEHTHI COBPEMCHHBIX aBTOMOOWIICH
BHEJIPEHbI UMEHHO Juisi HuX. Tak B 1834 1. amepukaHCKUl WHXKEHEP
PobGeptc uzobpen muddepennman, a B 1843 ero cooTeueCTBEHHUK
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Xwin — kopoOKy mnepeMeHsl nepenad. Komeca co cnmuamu, Jjerkue
paMel u3 TpyO, INAPUKOMOAIIMIIHUKK W IHEBMATHYECKHE IIMHBI
aBTOMOOMJIb MOTYYMII OT BEJIOCUIIEA.

Co3naHue nmepBbIX MAPOBO30B. 3HAYUTENHHO MOJIBIIE MapOBBIE
MalIMHbl MCIIOJIb30BAINCh B JKEIE3HOAOPOXKHOM TpaHcnopre. K Mo-
MEHTY TOSIBIIEHUS JKeNIe3HBIX Jopor B Hawane XIX Beka penbCOBBIN
MyTh yXe JOCTUT ONpeAeNICHHOTO YpOBHS pa3Butusi. [lepBble penbco-
BbI€ IIyTH HMCIIOJIb30BAJKCH B IIaXTaX U Ha PyAHUKAX U IPENCTABISIIN
co0o# mBa psma JEpeBSHHBIX OPYChEB, IO KOTOPBHIM IIE€PEMEIIAUCH
TEJeXKU ¢ Tpy3oM. WX Koseca umenu xenoda A MpeJoTBpaLIeHHS
CX0Jla C HaIPaBJISIONINX OpyChEB.

B 1767 rony anrnuyanud PeitHonac mpUMeHNUT YyTYHHBIE PENBCHI,
KOTOpBIE TPUOMBAIU K MPOJOJIBHBIM OpychsaM. [IOCKOIBKY € Takoro
MyTH BaroHETKW 4YacTto cxoawiu, B 1776 romy Krop npumeHun B
Ka4eCTBE PEIbCOB UyTYHHBIE YTONKH C BBICOKUMH OOKOBBIMHU KpasMH.
Takue KoJeiHble JOPOTHM TOJNYYHJIM B  AHIJMU  IIUPOKOE
pacipocTpaHeHHe W MEPEBO3WIM HE TOJIBKO I'PY3bl, HO U MACCaKUPOB.
CocTaBbl U3 HECKOJBKMX BaroHOB TSAHYJHU JIOIIAAM, KOTOPHIE MOIJIH
JIBUTAThCSL U BHE KoJieW. VCrob30Balicsl 3TOT BUJ TPAHCIOPTA BIUIOTH
0 Hayasia XX Beka.

B 1789 rony anrnmuuanuH J[)kecom BB B yHOTpeOJICHHUE PEIbCHI
TpUOOBHIHOTO CEYEHHSI, KOTOPHIE CKPEIUBLINCH OCOOBIMH UYTYHHBIMHU
MOYIIKaMU. PenbChbl OTIHMBAINCH U3 YyryHa, UMENU «PHIOOBUAHYIO»
¢dopmy, T.e. HEpaBHOMEPHYIO TONIIMHY ¥ YKJIAJBIBAIUCH HA KaMCHHEIC
omopbl. Koseca cHaOxanuch pedopnamu (3akpauHamu). B pesysbrare
ObUT CcO3laH MyTh, OOECIEUYHBAMOIINN OE€30MacHOe JBIKEHHE CO
3HAYUTEIBLHOU CKOPOCTHIO.

BrnocnenctBun HeHaieKHbIE XPYIKUE YYTYHHBIE PEIIbChl 3aMEHH-
JI1 Ha KeJlle3HbIe, a MO37Hee U Ha CTalbHbIC. [[0CKOJIbKY IBHYKEHHE TIO
A0opore € )XECTKMMH KaMC€HHBIMU OINOpaMH IMMPUBOANIIO K ITOBBINICHHOMY
W3HOCY PEIbCOB M BAaroHOB, a Takke OBUI0O HEKOM(pOPTHBIM, ITyTh
caenany Oosiee ypyruM, yKIaabpIBas AepeBSHHbIE IITAIbI HA KaMEHHBIN
6ammact. B 1830 r. amepuxaner; CTHBEHC MPEIIOKHII KOH(PUTYPAIHIO
pelbca, COXPaHUBILIYIOCS JI0 HAILIETO BpEMEHH.

[MapamienbHO  pa3BUBAIMCH W CYXOIIYTHBIE  TPaHCIOPTHBIE
CPEICTBa C MapoBbIM JBUTaTeeM. Yke K Hadary XIX Beka ObUT co31aH
mapoBoii aBromo0Ominb Pudapna TpeBuTHKa, W A CO3MaHUS IIEPBOTO
[apoB03a OCTaBaJIOCh TOJBKO IMOCTABUTh JKUMAXX Ha PENIbChI, YTO U
caenan Tpesutuk B 1803 r. OH mocTtpoun cBoii mapoBo3 «Hemo6o-
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pUMBIH» TIO 3aKa3zy MeTajulyprudeckoro mnpeanpustus B HOxxHoM
Vannce mist 3aMeHBl KOHHOW TSTH Ha PEIBCOBOW JOpOre, MO KOTOPOH
BO3WJIM YToJib. Peibchl ObUIM yTOJIKOBBIE, IOITOMY KoOJiEca IUAMETPOM
1372 MM TpeOHelt He umenu. Macca mapoBo3a ObUla MPUMEPHO 5 T.
XOTsI CKOPOCTh JIOCTHTaNIa 8 KM/4, TIyTh B 16 KM MapoBO3 C COCTAaBOM
obmieid Maccoit 25,4 T mpeojonen 3a 4 yaca U 5 MUH. DTO CBS3aHO C
YaCTBIMH OCTAHOBKAMH W3-3a IMOJOMOK pENbCOB, Yero He OBLIO TpHU
HCTIONIb30BAaHUH KOHHOW TATH. BMecTo TOro 4TOOB! YCHIIUTD PEIbCOBBIN
OyTh XO3SMH TMapoBo3a loMdpm UCHOTB30BaT €ro B KadecTBe
CTallMOHApHOW YCTaHOBKM [IJIsl OTKAuyku BoXbl. Bce mocnenmyromue
MpoeKTH TpeBUTHKAa MO Pa3HBIM NPUYMHAM HE OBUIM pealM30BaHBL
YMep OH B HUIIETE, XOTS €r0 HICH HAIILTH IITHPOKOE TPUMEHEHHE.

B mepuon 1810 — 1813 rr. pan uzobperareneit cozmanu OGonee
COBEpIIECHHBIC JIOKOMOTHBBEL. B 1812 roay umxkenep Myppei co3man
mapoBo3 «bICHKWHCO), TEPENBUTABIIMICS IO OOBIYHBIM PEIHCAM.
OnHako B JBW)KEHHE €ro NPUBOAWIO 3yOuaToe KOJIeCO, KOTOpoe
KaTUJIOCh MO 3y0uaTol peilke, pacHoJOXKEHHON pAIOM C pelibcaMM.
[TapoBo3 mmxkenepa Myppes Bo3wi yroyib g0 1834 r., mpopaboras 22
roga. Iloxe ObUIO J0OKa3aHO, YTO TJIAZKOE KOJIECO, KaTsIIeecs IO
[JIAJIKOMY pENbCy, B TOJHONH Mepe MOXKET OOecleduTh TSTy JIOKO-
MoTuBa. B Hacrosimiee BpeMs 3y0UaThle XKele3HbIe TOPOTH COXPAHMIIACH
TONBKO HAa TOPHBIX YYaCTKaX C OYCHBb OONBITUMH HOABEMAMH.

Puc. 8.12. ITapoBo3 TpeButrka Puc.8.13. ITapoBo3 «breHKHHCOTI»

B 1813 rony baeker u Xénamn noctpomnmn napoBo3 «lIexTsmmumii
Bumm» ¢ ThnaakuMM BEAYNIMMH KOJECaMH, KOTOpBIA paboTan Ha

159



Bynarckoit nmopore 50 ser. Ilo3mHee OH cTanm  3KCIIOHATOM
Kencunrronckoro mysest B JIOHIOHE M SIBISIETCS CAMBIM CTapbIM M3
COXpaHMBIINXCS APOBO30B.

A caMbIMM yJauHBIMHU OKa3aJIUCh 1aPOBO3bI, CIIPOCKTUPOBAHHBIE U
moctpoenubivME Jskopmaxkem Credernconom (1781 —1848). B 1814 r.
OH CO3/aJl CBOM TMEpBbIi mapoBo3 «bioxep», a B MOCIEAYIONNE TOIbI
elle MHOXECTBO MamMH. Bce OoHM paboTanu Ha NPOMBIIIIEHHBIX
Joporax HeOOJBIION MPOTSHKEHHOCTH.

B pesymbrare pazBUTHS TApOBO30B HA IIOBECTKY IHS OBLI
MOCTABJICH BONPOC CO3JaHUS MEXIYTOpOJHUX JIOpOr OOIero Ha3Ha-
yeHus. CTpPOUTENLCTBO TEPBOH B MHpE JKEJIC3HOW JIOPOTH OOIIero
MOJTB30BaHUST TPOTsHKEHHOCThI0O 21 kM mexny CroxkroHom wu  [ap-
JUHTTOHOM Hawanock B 1822 romy. Hns stoit moporum CredeHcoH
nocTpoun Tpu mapoBoza Tuma «Locomotion» — «CamoaBuxeHue»,
MOIIHOCTBIO 7 — 8 1I. ¢., obecreuynBaromux cKopocTh 13 kM/4. IMeHHO
OT HEro BOIIIO B OOUXOA CIIOBO «IOKOMOTHB». IlapoBo3bl
«CaMoBIKEHHE» HENpephIBHO npopadboTanu g0 1904 roxa, 1.e. Oonee
80 mer. CTpominch OHM Ha TEPBOM B MHpPE IMapOBO30CTPOUTEIHLHOM
3aBozie B Herokacne. 27 cenrsops 1825 roga nopora Obina oTKpeITa. B
XU3HM YEIOBeUeCTBAa HAUMHAJIACh HOBAs 3I0Xa.

OpHako mapoBo3sl Ha mopore CTOKTOH — JlapiaMHTTOH BOIMIH
TONBKO THXOXOITHBIC YTOJNBHBIE COCTaBHI. llacca’kupoB MEpeBO3WIIN B
CIICOHAJIbHBIX BaroH4YuKax, 3ampsrasi B HUX nomaﬂeifl, IMOCKOJIbKY
MapoBO3bl HUMENH MaIyld CKOpPOCTh. TeM He MeHee, JKCILTyaTaIus
MEepBOH JOPOTH TPHHOCHIA XOPOIIYI0 NPUOBLIh, W B AHIIHH ObLIa
3anoxeHa gopora Jlusepmyns — Manuectep.

PH,Z[ BbIAAIOIINUXCA WHKEHCPOB BHEC BKJIaJl B PA3BUTHUEC MTAapOBO30B.
Cpenn HUX MOXXHO OTMETHTH ['akBOpTa, KOTOPBIM CO3/1a] TPEXOCHBIN
napoBo3 «Kopons T'eopr» B KOTOpOM MNpEeNIOKWI UEJIBIH psin
HOBOBBEJICHUI, @ UMEHHO:

- CHAPHUKHU JJIs TIepeiayyl BpallleHUs BelyLIUM KOoJecaM;

- OCeBOHM BBIIYCK MSATOTO TIlapa depe3 KOHyC B Tpybe st
WHTEHCU(UKAIINY OJa4YH BO3LyXa B TOIKY;

- peccopbl Ha JIBYX MEPEIHUX OCsAX (3aIHsAs BO M30eKaHWE KAUKH
OT CUJI HHEPUHUHU B BEPTUKAJIBHO PACIIOJIOXKCHHBIX MUJINHAPAX peCCOp HE
nMena);

- HAacoC JJIsl MIUTaHUs KOTJa BOJOH;

- IPY>KMHHBIH [IPEJOXPaHUTEIbHBIN KIIallaH Ha KOTJIE.
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B 1828 roay 3aBox Credencona moctpomn mus CLIA mapoBo3
«AMepukay». OH uUMeln Kelle3Hble OaHAaXH KOJEC BMECTO UYTYHHBIX.
BTopbiM Ba)kKHBIM HOBOBBEIEHHUEM CTajl0 PACIOJIOKEHUE IHIMHAPOB
0] HAKJIIOHOM 33°, 4TO MO3BOJIMIIO TIOJIBECUTH HA PECCOPAX BCE OCH.

B Tom xe 1828 romy Ceren mocraBwi Ha napoBo3 CredeHcoHa,
TpeIHa3HAYEeHHBIH 111 QpaHIry3cKoil sxene3Hoi moporu Jlnon — CeHt-
OTheH XapoTpyOHBIid koTen. Ero KOHCTpyKIuS pUMeHsUIach ouTH 0e3
W3MEHEHUH B TE€YEHHE BCEW IMOCIEIYIONIeH SKCIUTyaTallid MapoBO30B.
NmenHo kapoTpyOHBIA KOTedm mo3BoyMa TapoBody CredeHcona
«Pakera» mobemuth B 1829 rogy Ha 3HAMEHHUTOM COCTSA3aHUU B
Peitaxumie W TPOWTHM JUCTAaHIHMIO C Tpy3oM B 13T co cpemHei
CKOpOCTBIO 19 KM/4 TIpH MakcHMaJbHOU ckopocTH 48 kM/4. be3 rpysa
«Pakera» mokazama CckOpocTb 56 km/4. BoceMp MapoBO30B THIIA
«Pakera» ObIIM 3akazaHpl Uil goporu JluBepmynb — MaHdectep,
OTKpBITOH 15 centsops 1830 roma. OHa cTana nepBoil B MUPE TOPOTOMH,
rie ¥ TpPy30BOE, M TACCAKHUPCKOE MIBMKEHHE OCYIIECTBISUIOCH
napoBo3amiu. Jlopora JluBepnynb — MaHdecTep Takxke cTajia 3TaJOHOM
TP CO3IAHHUHU XKEJE3HBIX JOPOT HE TONHKO B AHIJIHMH, HO U B APYTHX
CTpaHaxX IO YCTPOWCTBY pPEIbCOBOIO MYyTH, MapOBO3aM, BaroHam H
pa3NUYHBIM HHXXKEHEPHBIM coopyxeHmsM. o cux mop 75% mopor
AMEIOT cTe(eHCOHOBCKYIO mupuHy Koyien (1435 mm). «Pakera» crana
mpooOpa3oM W TEPBOTO PYCCKOro MapoBo3a, KoTopeld B 1833 romay
co3fany oTell U cbiH YepenmaHoBbI Ha Ypaie.

Puc. 8.14. ITapoBo3 CredpeHcona «Pakera»

B 1830-¢ romsr B AHIIIHUH pa3BEpPHYIOCH MACIITAOHOE CTPOUTENb-
CTBO eJIe3HbIX Aopor. KpoMe Toro ux craiu cTpouTh cpa3y B HECKOJb-
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KHX TocyaapcTBax EBpombl 1 B AMepuke. DTO MOTpedOBaiIo pe3Koro
YBEJIMYEHHs BBIYCKa IAPOBO30B M COOTBETCTBEHHO 3aBOJOB IO HX
BhINycKy. Toraa xe ObUI 3aJI0XKeH KJIacCUYecKuil Tun napososa. Ilapo-
Bbl€ MAaIlHBI, KaK MPaBHJIO, UMENU ABa HUiIuHIpa. K mapoBo3y cranu
LEIUIATh CIIELMaJIbHBIA BaroH C 3allacoM BOJbI U TOIUIMBA — TeHxaep. Ha
9TOM MOKHO CUHTATh 3aKOHUHIICS ITepro]] GOpMUPOBAHI ApOBO3a.

OO0beMBbl IepeBO3KH MaccaxupoB Ha JTuHUK JluBepiyns — Manyec-
Tep MPEB3OLUIM OXKUIAHUSA, YTO BBI3BAJIO DPa3lEI€HUE [1apOBO30B Ha
MacCa)XKupckue U TIpy3oBble. PocT pasmMepoB [BYXOCHBIX IapOBO30B
MpHUBEJ K TOMY, YTO M3-32 KOPOTKON 0a3bl IOKOMOTHUB CTaJl MOJBEPKEH
CIIIBHBIM OOKOBBIM KOJEOaHHSM, YTO B CBOIO OUYEpedb OKa3BIBAIIO
HeOJIaronpusATHOE BO3AEHUCTBHE HA ITyTh. B CBS3W ¢ ATHM Ha mapoBo3e
YCTAaHOBWJIM HOAJCPKUBAIOIIYI0O OCh. OJTO JaJl0 TaKUE XOpPOIIUe
pe3ynbTaThl, YTO IIOBCEMECTHO MABYXOCHBIE MapoBO3bl OOJbIIE HE
CTPOWJIH, NIEPEUISI K TPEXOCHBIM.

CaMbIM MOIIHBIM JIOKOMOTHBOM B MHUpE CTall TPY30BOW MapoBO3
Credencona «Atnac» ¢ TpeMs BEAYIIMMH KOJECHBIMH TapamMu u
BHYTpeHHHMH IiuHaApamMu. B 1835 rogy CtedeHCcoH Takke MOCTPOMIT
W OYEeHb YAAuHBI Maccaxxupckuil mapoBo3 «llaTeHToBaHHBI». [
Jy4IIero NMpoxojAa MOBOPOTOB BexylMe (CpeAHHe) Kojeca HEe MMeNu
rpebHel Ha OaHgaxax. IMEHHO TapOBO3BI ATON CEpHH CTAIH OCHOBOM
MapoOBO3HOTO TapKa B BemMKOOpUTaHWM W KOMHPOBAINCH B Pa3HBIX
cTpaHax. IlaTb Takux mapoBO30B OOCTyXMBanu mepBylo B Poccum
xene3nyto nopory Carkr-Ilerepoypr — Lapckoe Cerno.

Puc. 8.15. [TapoBo3 Credencona «IlaTeHTOBaHHBII
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B mapoBozax Taike CTald MPUMEHATHCS JABYXLUWIMHIPOBBIC
KoMnayHA-MamuHbl. OZHAKO MX CYIIECTBEHHBIM HEIOCTAaTKOM CTajla
HEBO3MOXKHOCTh TPOTAHHUS MapoBO3a MPH OCTAHOBKE B MEPTBOW TOUKE
MOPIIHS B LWJIMHAPE BBICOKOTO JaBieHHs. s MpeonosieHUs] 3TOro
HeZocTaTKa IapoBO3bl ¢ KOMIIAyHA-MallMHON OCHAIIAIUCh CJIOKHBIMU
npubopaMi TpPOTaHHS, KPATKOBPEMEHHO IIYCKABIIUMH CBEXHHA Tap
OHOBpPEMEHHO B o00a ImmHApa. B ngampHeWmieM yIIydIIeHUs
SKOHOMHUYHOCTH ITaPOBO30B CTAIH JOOWBATHCA ITyTeM IEeperpena mnapa u
OT KOMIIayH/-MallliH B IOKOMOTHUBOCTPOEHNHU OTKAa3aJIUCh

8.5. PaspuTHe MeTajuiyprun

YBenmuueHne yrcia MallliH BRI3BAJIO TIOBBIIICHHYIO TIOTPEOHOCTE B
MeTajyle, 9YTO MOTPeOOBAIO Pa3BUTHS METALIYPIHH. [ JIaBHBIM
JOCTM)KEHHUEM DTON SMOXH B METAUTYpruH Oblla 3aMeHa JPEeBECHOTO
YIJIs1, UCTIOJIB30BABIIETOCS CPEeTHEBEKOBBIMU Ky3HEI[aMH, Ha KaMEHHO-
yroybHEIN Koke. Ero BBen B ynorpebienue B XVII B. Knnement Kiepk u
€ro MacTepa Ky3HEUHBIX /1] U JIUThS.

C 1709 r. B wMecteuke Koynbpykmaitn Aopaxam [lapowu,
OCHOBATeJb 1IeJI0W AMHACTUM METAJUIyproB M Ky3HELOB, HCIOJIb30Ball
KOKC JUI TIONy4eHHs 4yr'yHa M3 pyIsl B JOMEHHOW meuu. M3 Hero
MOHAYAly JeNlaid JIMIIb KYXOHHYIO yTBaph, KOTOpas OTIMYanach OT
paboTHl KOHKYPEHTOB JIMIIb TEM, YTO €€ CTCHKH OBLIM TOHBIIE, a BEC
MenbIre. B 1750-x romax cbiH JlapOu MOCTPOMII €Ie HECKOJIBKO JOMEH,
U K DTOMY BpEMEHH €ro u3enusi ObUIM eme U JACIIeBie, YeM
H3TrOTOBJICHHBIC Ha JpeBecHOM yriie. B 1778 r. BHyk lap6u, AGpaxam
Hap6u 1II, u3 cBoero Jymths moctpowi B Illpommupe 3HAMEHHTHIH
Kenesnprit MocT, nepBbiii MOCT B EBporie, MOTHOCTBIO COCTOSALIUN U3
METaJUIMYECKUX KOHCTPYKIUH.

Jnst nanpHeiero yiydmeHus kadectsa yyryHa B 1784 r. I'enpu
Kopt paszpaboran mporiecc myaguHTroBaHHs. POCT TpoM3BOACTBA H
yIIydllleHWe KadecTBa aHriuiickoro Meramia k koHuny XVIII B.
nmo3Bosiwiio BenukoOpuUTaHUM TOJHOCTBIO OTKAa3aThCsl OT HUMIIOPTa
MIBEJICKOTO M PYCCKOTO Xeye3a. PazBepHyNoCh COOpYKEHHE KaHAJIOB,
MO3BOJISBIINX TIEPEBO3UTH YTOJIb U METAILIHI.

K xommy XVIIIBeka mnonaBmsfmomas dYacTb 4YyryHa Yyike
BBIIUIABJISIaCh Ha KOKce, ObLIa yCOBEPLICHCTBOBaHA CHCTEMA 3arpy3Ku
JIOMCH, CTalld MPUMEHATHCS CHUCTEMBI BOJISHOTO OXJIKICHUS CBOJIOB
rieueil. 3arpy3049Hoe YCTPOHCTBO /ISl JOMEHHOM meun u3oopen B 1850 .
anrmmyanuH [lappu. beuta pemena w mpoOiema Topsi9ero AyThb U
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BO3MOXKHOCTb HCIIOJIB30BaHUsI 00pa3yoIUXCcs B IEUU JOMEHHBIX I'a30B,
KOTOpbIE paHbIle yxXoamiu B arMocdepy. llepBoe mccmenoBanme 1mo
BONIPOCY HCIOJBb30BaHMUA JIOMEHHBIX Tra3oB omyOiukoBan B 1814 .
¢bpanmysckuit uccnenorarens [lbep beptee. B 1857 r. anrmmiickuit
umwkenep Iayapa Anbppen Kaymep (1819 — 1893) m3o6pen Bo3my-
XOHArpeBaTeNbHBI  ammapar  (Kaymep), CTaBIIMA  ITOCTOSHHBIM
CIIyTHUKOM JJOMEHHBIX MeYeH.

Pes3kuit pocT MammmMHOCTPOECHUS M METaI000pa0OTKH TOCTaBHII
BOIIPOC HE TONBKO OO0 YBEIWYCHWH BBHIUIABKM UyTyHa, HO W Iepe-
pabotku ero B xkene30. OJHAKO C POCTOM BBILUIABKU YyryHa B 3TOM
BOIIPOCE HAMETHJIOCH OTCTaBaHHWE. JTO CBS3aHO C IPUMEHEHHEM
MAaJIOTIPOM3BOJUTENLHOTO ¥ HECOBEPIIEHHOTO crmocoba mepenena
Yyr'yHa Ha jKeJe30 KPUYHBIX FOpHaX, pabOTaBIIMX Ha JIPEBECHOM YIIIE.
Tonsko B 1766 r. anrnuuane, 6pates Tomac u Lxopax Kpanemxu,
MIEPEKOHCTPYUPOBATN KPUYHBIA TOPH B Ta30IDIAMEHHYIO II€Yb, a HX
cooteuecTBeHHUK, Mmactep Il. Ouben mnpemnoxun B 1783 r. cmocod
nepezena yyryHa B jKeje30, HATOMUHAIOUIMH My/UIMHIOBaHue (OT aHIJI.
pudding — mepemermuBars).

I'op cniyers apyroit anrnuiickuil Mertawnypr I'enpu Kopr 3anaren-
TOBAJI IIyAJMHIOBYIO 11€4b, HA IOAY KOTOPOH OCYIIECTBIISUIOCH IMyAIHH-
roBaHHE, KOTOPOE OKOHYATENFHO BEITECHIIIO «KPHUUHOH mepenem». CyTh
MyJUTMHTOBAHUS 3aKIIOYaJOCh B TOM, YTO PACIUIABICHHBIA YYyT'YH
BPYUHYIO IEpEeMEIIMBAIN METAIMYECKON IITaHroH, B MpOIecce Yero
Ha HEe HalWMmajd MeTajll, a paciUlaB CTaHOBWICA Oonee Bs3kuM. Ha
KOHEUHOH CTaauu Tmpormecca oO0pa30BaBIIYIOCS TSDKEIYIO TECTOMO-
JNOOHYI0 Maccy pas3jaMbIBaJIM JIOMaMH Ha HECKOJIBKO KYCKOB H 3aTeM
BHOBb CIUIABJSUIM MX B Ieud. [l NONydeHus >keie3a M3 4yryHa
rporiecc TuiaBku nostopsum a0 9 pas. Taxxe ['eapu Kopr B 1783 rony
ycTaHOBMII B JIaHKacTepe nepBbli IPOKATHBIN CTaH.

Pacmupenre  NMpoW3BOACTBA  CTalM  HOTPeOOBAJIO  3aMEHBI
CYLIECTBOBABIIMX B TO BpPEMsA YUCTO SMIMPUUYECKUX METOAOB HCCIIE-
JOBaHMs HaydHBIMU. [losBHIack HOBast HAyKa — METAJIOBEICHHUE, TECHO
CBSI3aHHASl C METAUIOPM3NKOM M MPEACTABIIONIAs HAYYHYIO OCHOBY
JUIS TIONYYEHHs METaJUIOB C 3aJaHHbIMHM cBoWicTBaMHu. Ee ocHoBoImo-
JIOXHUKOM OBLT HaYalbHUK AJTAaHCKHX TOPHBIX 3aBOAOB M ToMmckmid
rpaknanckuii ryoepuarop Ilaesn IMerposuy Anocos (1796 — 1851).
OH mepBBIM Hadval HCCICIOBAHHS BIUSHHS HA CTANb PA3IMYHBIX dIie-
MEHTOB, H TIIEPBBIM J0Ka3all, 9TO (PH3UKO-XUMHICCKAE U MCXAaHHUICCKHE
CBOWCTBa CTIM MOTYT OBITh 3HAYMTEIBHO W3MCHEHBI W YIIYYIICHBI
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N00aBKaMU HEKOTOPBIX JICTUPYIOMIHX 31eMeHTOB. OH cTall 3a4nHaTeIIeM
MPOM3BOACTBA CHECHUANBHBIX CTalleii — THUTAHOBBIX, MAapraHIEBHIX,
XPOMUCTBIX U Jp. Pycckuii yUeHBIH 3aJI0KUI OCHOBBI METalTorpaduu,
BIICPBHIC MPHMEHHUB B HUCCICIOBAHUSIX CTPOCHUS CTaId MHUKPOCKOIL
AHOCOB TaKX€ pAacKpbUl YTEpSHHBIC CEKPEeThl OyJaTHOH CTajw,
MIPOM3BOAMMON B IPEBHOCTH U B CPEIHME BEKa B BOCTOUHBIX CTPaHAaX.

OnHako caMoll akTyanpHOH mpoOmemoii B XIX Beke ObIIO
VACUICBIICHHE CTal M €€ TPOM3BOJCTBO B OOJBIIOM OOBEME.
Aurnuiickuii  u3obperarens I'eapum  Beccemep (1813 — 1898),
3aHUMASACH YAYYIICHUEM KauyeCTBa CTaIH IS OPYIUHHBIX CTBOJOB,
paspabotan B 1856 r. cioco® MOIy4eHHUs CTalu 0e3 IOMOJHUTEIBHOTO
HarpeBa. Jlmg o3TorOo B pe3epByape  TIpyIMIEBHIHOH  (HOPMEI
(becceMepoBCKHMii KOHBepTep), 4epe3 pacilaB 4YyryHa NpOAyBajcs
Bo3ayX. B 1860 r. Ob11 H300peTeH BpalllatoIIuiicsi KOHBEPTEP C Moaavyei
BO3/yXa Yepe3 JHUIIE.

Ha mepBpIX 3Tamax B MPOMBIIUICHHBIX 00beMaX CTallb MOJIYy4anach
HU3KOTO KayeCTBa, OJHAKO TOJbI TPY/a MPUHECTU CBOU ILIOJbI, YUCHBIH
BBIpa0OTAN CIIOCcO0 yIaieHus BpeIHbIX IpuMece — cepsl u pocdopa. B
pe3yibTaTe OblIa IOJTy4eHa XOpOoIIasi HU3KOYTJIEPOANCTas CTab.

B 1856 rogy anrnuiickuii metamiypr Pooept ®@opect Miomer
(1811 — 1891) momyumni MaTeHT HA OYEHHL CXOMHEIN ¢ OECCEMEPOBCKUM
MPOIIECC, OTIMYME KOTOPOTO COCTOSZIO B TOM, UYTO COJAEPIKAHUE
BKJ'II-O‘IGHI/IfI, HEC BbBIKHI'a€MBbIX IIOJIHOCTBIO IIOTOKOM BO3/1YyXa,
PETyIMpOBANIOCh MTOOABKOW TaK HA3BIBAEMOTO 3€PKajJbHOTO YYTYHA,
comepkamiero wmapraden. lmeHHo pno0aBka MapraHia B KOHIIC
MPOJYBKH o0ecreumia ycrnex OeccemepoBckoro mpoiecca. B 1857 r.
MiomeT caenan peiabchl U3 CTalM, a He U3 4yryHa. CTaJbHbBIC PEIbCHI
OBLT HAMHOTO MTPOYHEE YYTYHHBIX, YTO ITO3BOJIHIIO AENaTh UX [UTHHHEE.
OT0 cTano BaKHEHUIIMM (HAKTOPOM JJISI PAa3sBUTHSI JKEJIEC3HBIX JOPOT BO
BceM mupe. B 1868 r. P. Mioier BBen B CTallb B KAYE€CTBE JICTUPYIOIIEH
no0aBkH TpUMepHO 5% BoNb(ppamMa W TOIYYHI HWHCTPYMEHTAIHHYIO
cTalb, 00JIaIAIOIIYI0 CBOHCTBOM CaMO3aKaJIKH.

OpHako  OecceMEpOBCKHMHM  €HOCO0  WMeNn  CYIIECTBCHHBIC
HEJIOCTaTKH — OOJNBIINE OTrPaHUYeHUS IO XHMHYECKOMY COCTaBY
4yyryHoB. B 1864 r. dhpanuysckuii apruiiepuct Ilbep Mapren (1824 —
1915) paspaboTan crnoco® MOJIyYEHUS JIMTOW CTald B IUIAMEHHOMN
perenepaTuBHON meun. OH HCIIOIB30Bal Pa3pabOTaHHBIH HE3a0MT0 110
9TOr0 HEMEUKHMH WHXeHepamu OpuapuxoM u  Bmibsremsmom
CumeHcaMM TPUHLMII pEreHepalud Teljla MPOIYKTOB TOpPEHHSL.
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[Nonmy4eHHbIC B MAPTCHOBCKHX Ie€4aX OOJIBAHKH MTPOKATHIBAIIICH 3aTEM B
JIUCTBI ¥ MPO(HUIBHBIE TOJOCHL. DTOT CIOCO0 00SCTIeUrT TPOMBIIIICH-
HOCTh HEIOPOTUM CTPOMTEIBHBIM MAaTepHaIoM, Oojiee MPOYHBIM, YeM
xene30. MapTeHOBCKHI —TPOIECC TIONYYCHHS CTAId  JIOTIONHSUT
0ecceMepoBCKHIA, TIO3BOJISII  IepepadaThIBaTh  CTAJIbHBIE  OTXOJBI
0ecceMepOBCKOTO  MPOW3BOJACTBA,  CKONMBIIHMECS B OOJBIIHX
KOJIMYECTBaX Ha 3aBojax. [Ipm 3ToM 000pyIOBaHHE B MapTECHOBCKOM
[[eXe CTOWIO HaMHOTO JEIIeBIie, YeM B 0€CCEMEPOBCKOM.

Eme omHuM BakHEHIINM JOCTHKEHHUEM METAILTYPIHH CTAN JeIie-
BBI aMIOMUHHA. J[MUTeTbHOE BpeMsl YUCHBIE MCKAIM CIIOCOOBI IMOITY-
YCHUS aIOMHHUS, HO METAUT BBEIXOIII OYEHB NOpOruM. M TONBKO B
1886 Tomy nmBOoe MONMOABIX TOIEH — aMEpPUKAHCKHWN cTyneHT Yapuab3
Maptun Xoan u ¢panuysckuii umxenep IHoas Jlyn Tyccen Dpy,
HE3aBUCHUMO JPYT OT APYra OTKPBUIH CIIOCOO MOTYYEHUS ATFOMHHUSA C
MOMOIIBIO  PA3NIOKCHUST DJIEKTPUIECKAM TOKOM OKHCIa aIFOMHUHUS,
Mpe/IBapUTENIFHO pacIiUlaBlIeHHOro B Kpuoiwute. [IpaBnma, amexrpoiu-
THYECKHUI croco0 TpeOoBas OOJIBIIOrO KOJIMYECTBA SHEPTUH, HO K TOMY
BpEMEHH YK€ OBUIH TOCTATOYHO MOIIHBIE JICKTPOCTAHIMA. DTOT OUYCHb
JICTKAH METaUl HE MOJBEPracTcs KOPPO3HH, CTOCK K OPTraHHYCCKHM
KHCJIOTaM, JOCTaTOYHO IUIACTHYCH JUIS IIOJNYYCHHs TMpoKaTa |
MIPOBOJIOKHM, XOPOIIO 3aloJHIET (POpMY TPH OTIUBKE W UMEET Majoe
OMHYECKOE CONPOTHUBIICHHE. OJTO CHAENaJ0 €ro He3aMCHHMBIM B
TEXHHUKE.

8.6. ITocsecTBUS MPOMBILILIEHHOI PEBOJIIOINU

ITpoMbInuieHHas: peBOONUS (IPOMBILUIEHHBIA MEPEBOPOT, BEIH-
Kasi HHJyCTpUalbHasg PEBOJIOIUSA) — 3TO MEPEX0J] OT PYYHOTO Tpyla K
MAaIIMHHOMY, OT MaHy(akTypsl K (abpuke, OT arpapHOH 3KOHOMHUKH K
WHAYCTPUAIBHOMY  IPOU3BOJCTBY. TepMUH  «IIpOMBIIUICHHAS
peBoMOLMS» OBUT BBENEH B HAYYHBIH OOOPOT  BBITAFOLIMMCS
(dpaniy3ckum dkoHOMUCTOM JKepomom branku. [IpombinuieHHBIN
MEPEBOPOT MPOUCXOAMII B pPa3HBIX CTpaHAX HE OJHOBPEMEHHO, HO B
LIEJIOM MOKHO CYUTaTh, YTO IEPUOJ 3TUX HM3MEHEHUH HayMHAJCS OT
Bropoi mosioBuHEl XVIII Beka u mponmomkancs B TedeHne XIX Beka.
XapakTepHOM  4YepTOM  IPOMBIIMIJIEHHOW  PEBOJIIOLMHM  SBWIICA
CTPEeMHTENBHBI POCT MPOU3BOAUTENBHBIX CWJI Ha 0a3e KPYIHOM
MAaIlMHHOM WHAYCTPUM W YTBEP)KIECHUE KaluTalin3Ma B KauecTBe
TOCTIOJICTBYIOIIEH MUPOBOW CUCTEMBI XO35ICTBA.
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BaxxHol cocTaBysromell MPOMBIIUICHHOTO TEpPeBOpoTa  OBLIO
BHEJpEHHWE B TPAHCIOPT M MPOU3BOJACTBO pabouyMx MalluH H
MEXaHHU3MOB, KOTOPBIE 3aMEHIIIN PYYHOU TPy JIIOIeH.

MexaHuzanusi B I[EpBYI0  oyepelb KOCHYJNAach  TKAIKOW
MPOMBIIUIEHHOCTH — Beaymel orpacneio XVII Beka. C Hell cBsi3aHa
JIEATENHLHOCTh aHrmuyannHa Jdamynga Kaprpaiita (1743 — 1823). On
n300pen decalbHYI0 MallMHYy, MapoBYI0 00pabOTKY BOJOKHUCTHIX
BemiecTB ¥ B 1785 1. TKaIkuii CTAHOK C HOKHBIM TIPUBOJIOM, KOTOPBIH B
40 pa3 yBemIWYHI MPOHU3BOAMTEIBHOCTh Tpyma. Ilo xomartaiictBy 50
(haOprKaHTOB 3a CBOM M300peTeHuss KapTpalT momydu1 OT napjiaMeHTa
BosHarpaxeHue B 10 000 ¢yHTOB CTEpIUHIOB.

PasBuTHe Oypya3HOro oOmIecTBa MEHSET HE TOIHKO SKOHOMHKY,
MOJIMTUKY M COLMAJIbHbIE OTHOLIEHMS, HO U MOPOXKIAeT U3MEHEHHS B
CO3HAHUU JIOAEH. XapaKTepHOH 4epTOil IPOMBIILIEHHON pPEBOJIIOLUU
SIBUJICSL CTPEMHUTENFHBIN POCT POU3BOAUTEIBHBIX CIII Ha 0a3e KpymHOU
MallMHHOM HMHIYCTPUM M YTBEP)KICHHE KalMUTalu3Ma B KauyecTBe
TOCTIOACTBYIOIIE MHUPOBOM CHCTEMBI Xo3siicTBa. IIpomblieHHas
PEBONIOLMS CBSi3aHA HE IPOCTO C HayallOM MAacCOBOTO MPUMEHEHHS
MallliH, HO M C W3MEHEHHWeM Bcel CTpyKTypsl obmecTtBa. OHa
COIMPOBOXAAJIaCh PE3KHUM IMOBBIICHUEM MPOU3BOAUTCIBHOCTH Tpyaa,
ObIcTpoil ypOaHM3anueil, HayagoM OBICTPOTO AKOHOMHUYECKOT'O POCTa
(To ATOTO HPKOHOMHUYECKHH POCT, KaK IMPaBWIO, OBUT 3aMETEH JIMIIb B
Macirtadax — CTOJICTHH), HMCTOPUYECKH  OBICTPBIM  YBEIMUCHHEM
KU3HEHHOTO YPOBHS HACEJICHUSI.

B pe3ynpTaTe NpOMBINUIEHHONW PEBOJIIOLUU MOSBUIOCH KOHBEWUEp-
HO€ MPOU3BOJCTBO, HAa MOPSAIOK IOBBICUBIIEE INPOU3BOAUTEIHHOCTD
TpyJa W TOATOTOBHUBINEE OOIIECTBO MAacCOBOIO Mpom3BojcTBa. OHa
MO3BOJIMJIA HAa NPOTSDKEHUM MKU3HM BCEro JUIb 3 —5 IOKOJEHHH
MepelTrH OT arpapHOro oOmecTBa (rae OONBIIMHCTBO HACEJICHHUS BEJIO
HaTypallbHOE X03HCTBO) K UHIIyCTPHATILHOMY.
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I'/TABA 9

PaszButue texuuku B XIX Beke

9.1. [lepeBOpPOT B MAIIIMHOCTPOEHUH

[TepBas monoBuHa XIX Beka BpeMs TpHyMQaIbHOTO IIECTBUS
mapoBoii MamuHbl. [lapoBas MamiuHa, MEPBOHAYATIBHO CITYXKHBIIAS
BOJISIHBIM HACOCOM, ObLIa MPHCIOCOOJIEeHA Ui AyThsl B FOPHAX, KOBKH
’kKeJe3a, a TAKKe JUIS 3aMEHBI BOJSIHOTO KOJIeca B CUJIOBBIX YCTAHOBKAXx.
Mamnnnas UHOYCTpUsl, OCHOBaHHas Ha IIapOBOM [IBUIATCJIC, KakK
HUCTOYHHUKEC OHEPrur, OXBaTbiBajla BCE€ HOBLBIC U HOBBIC OTpaCIn
MPOMBIIIIEHHOCTH. Ha CMeHy TyXeBOMY TPAHCIOPTY HPHIILIH
JKEJIE3HbIC OPOTM U TApOBbIC aBTOMOOWIM W TPaKTOPHI, MapOBBIC
MAIIIMHBI Ha BOJHOM TPAHCIIOPTE BBITECHSUIM TTapyca U Beca.

Benymeit B nHauane XIX Beka mpojoiixkana OCTaBaThCs TKAIKas
MPOMBILIUIEHHOCT. VIMEHHO ee B NepByl oOdepeab KOCHYNIACh
mexanuzanusg. Co3naBainch TKAIIKME CTAHKH, YK€ PAcCUMTAaHHBIE Ha
npumeHenue naposoro apurareis. B 1804 r. 7Kozed Mapu Kakkap
(1752 — 1834) co3man TKalKUN CTAHOK C MPOrPAMMHBIM YIIPABICHHEM,
CIIOCOOHBI aBTOMATHYECKH TKaTh Y30pYaTyl0 TKaHb. YTpaBJICHUE
BIIEPBBIC OCYIIECTBISUIOCH ¢ moMonibio nepdokapt. B 1825 — 1830 rr.
aHrnuiickuii mexanuk Puuapn PoGepre u300pen aBTOMAaTHYECKYIO
NPSAWIbHYI0 MallMHy. MeXaHU3UpPYeTCs U TPyHd LIBEH, MHOABISETCS
MHOXECTBO BapHaHTOB IIBEHHBIX MAaIIMHOK, CaMOM yJayHOW U3
KOTOpBIX CTaHOBUTCS MallMHKa amepukaHia Mcaaka Meppura
3uHrepa, U300peTIIEro A Hee YETHOK.
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B navane XIX Beka mpoMCXOOUT MEPEBOPOT B MAIIMHOCTPOEHUH.
Crnenyer 3ameTuTh, B Hauase XIX Beka caMbiM TIEpEIOBBIM OBLIO
AHTJIMIICKOE MAalIMHOCTPOCHUE, KOTOPOE€ CTOSUI0 3HAYMUTENHHO BHIIIE
MalIMHOCTPOCHUS CTpaH KOHTHHeHTansHOU EBpomnbl. Ha mecTo ctaporo
TOKapHOTO CTaHKa IMPHUXOJIAT HOBBIC BBICOKOTOUHBIC aBTOMATHYECCKHE
cTaHkH. Hayamo aBToMaTH3aIMy MOJIOKWIT aHIJIMHCKUN U300peTaTeb 1
npombinieHHUK T'eipu Mopean (1771 — 1831). On wu3obpen
MHO>KECTBO CTaHKOB, B TOM YHCJIEC IOIEPEYHO-CTPOTATBHBIA CTAHOK C
KPUBOIIUITHO-IIATYHHBIM MEXaHU3MOM M MEXaHH3HUPOBAHHBIA CYNIIOPT
TOKapHOTO CTaHKa, MO3BOJIIOMIMKA HE3aBHCHMO MepeMellaTh pesel] B
JIBYX B3aMMHO TMEPICHANKYJISPHBIX HAINpaBICHUSIX. A €ro TOKapHO-
BHHTOPE3HBIM CTAHOK CTal TIEPBBIM METAIOPESKYIUM CTAHKOM,
MO3BOJIMBIIMM CTaHAAPTU3UPOBATh pa3Mephl pe3pObl. ITO  CTallo
HaYyaJioM CTaHJapTHU3alluU JeTalel, UMEBIIEH OrpOMHOE 3HAYCHHE IS
Pa3BHUTHUS MAIIMHOCTPOEHHS. MOJICIH TaKoKe BIIEpBbIe OOBEINHII CTAHKU B
OfIHy NoTouHy!0 JIMHKIO0. B 1794 1. I'enpu Moncnu n3o0pen «KpecTOBbIH
CYIIOPT», MPENCTaBIAOIMI co00i JBE KapeTKd, KOTOpble MOTYT
HE3aBHCHUMO IIepeMeIIaThCs B JIBYX B3aWMHO IEPICHIUKYIISPHBIX
HaMpPaBIEHHSIX C MOMOIIbIO BUHTA.

Puc. 9.1. ToxapHo-BUHTOpE3HBIH cTaHOK [ 'eHpu Moaciu

Bonbimoil Bkaajg B pa3BUTHE MALIMHOCTPOCHUS BHEC aMEpPHUKaH-
CKHH U300peTaTeNns U IpOMBIIUICHHUK Jau Yuruu (1765 — 1825). On
CO3/1aJT XJIOIIKOBBIM BOJOKHOOTACIHUTENb U OIUH U3 NEPBBIX (PPE3epHBIX
cTaHKOB. OJHAaKO CaMbIM IJIaBHBIM CTaJ0 TO, YTO YUTHU 3aJ0XKUI
OCHOBBI OpraHM3allii MacCOBOTO MPOU3BOJCTBA B MAIIMHOCTpOeHUU. B
1800 roay OH TOCTPOWJI MYIIKETHBIA 3aBOJl, HA KOTOPOM BIIEPBBIE
BHEJPWJI TIPUHIMIT B3aMMO3aMEHSAeMOCTH jaeranell Ha cOopke. Hosble
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TOKapHbIe U ()pe3epHbIe CTAHKU MO3BOJIMIIN 3aMEHUTh PY4YHOU Tpy[ IpHU
BBICOKOTOYHOH 00pab0TKE METAJLIIOB.

Tak 3apoxnanoch KpymHoe mpomsBojcTBo. Ha ¢dabpukax wu
3aBojlax pabouyMe MallMHbl MNPUBOJWINCH B JeHcTBHE O0OIIUM
HEHTPaJbHBIM ABHUTaTeNeM (IIapOBOM MAIIMHOW), a mepegada SHepruu
MPOM3BOAMIACE C IIOMOIIBI0 MEXaHUYECKOW, KaK IPAaBHUIIO, PEMEHHOMH
TpancMuccud. K koHnmy XIX Beka Ha CMEHy IIapOBOM MallUHE
MPUXOAAT HOBBIC TEIUIOBBIC MABHTATENM, 4 MEXaHHMYSCKHHA MpPUBOJ
BBITECHSIETCSI JIEKTPONpUBOAOM. [losBIeHHE METaILIOpEeXyNINX CTaH-
KOB, TaKUX KaK TOKapHbIN, MO3BOJIMIM YNPOCTUTh MPOLECC HU3TOTO-
BJICHHSI METAJUTMYECKUX YacTed MapOBBIX MAIIMH M B JalbHEHUIIEM
co3/1aBaTh Bce OoJyiee COBEpPIICHHBIC CTaHKM W JUIS Pa3sHOOOpPa3HBIX
neseil. BHeapeHHe TOYHBIX CTAaHKOB HE TOJNBKO IOBBICHIO NPOHU3BO-
JUTENBHOCTh TPYZHA, HO M IO3BOJIWJIO MCIOJB30BaTh TPYJ MEHee
KBaTH(PUIIPOBAHHBIX pab0UUX M TEM CaMBIM PACIIHPATH IPOU3BOJ-
CTBO. B BOeHHOM jene BHeIpeHHE BBICOKOTOYHBIX CTAHKOB I03BOJIMIIO
HepeiTH K Hape3HOMY, a [T03/IHEE U Ka3HO3apSTHOMY OpPYKHUIO.

Bonpmioi Bkiax B pa3BUTHE CTAHKOCTPOCHHS BHEC IIOTIAHICKHUN
actponoM u umkenep Jlxxeiimc Heemut (1808 — 1890). B 1829 — 1831
rofiax OH MOCTPOUN (ppe3epHbIl CTAHOK C JETUTENbHON I'OJTOBKOH IS
KPETUICHHUS 3arOTOBKH. DTO MPHUCIOCOONICHHE HCIONMB3YETCS 10 CUX TIOP.

Puc. 9.2. ®pesepHsiii cranok [xkeiimca Hecmuta
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B 1842 r. Hecmurt 3anaTeHTOBa NapoBoil MoJOT. [1epBble MOIOTHI
WCTIONIb30BAJIM CBOOOTHOE MaJIeHNe, HO TIO3Ke OBLIO CAeNaHo MajeHHe C
yeunueM. Oneparop MoIyYrsl BO3SMOXKHOCTh YIPABIIATh CUIION KaXJ0r0
ymapa. Hecmut moOmn XBacTaTh BO3MOXKHOCTBIO Mojora. CHadaia
MOJIOT pa30uBall U110, MOMEIICHHOE B (yXKep, He TIoBpeXkaas Ookana, a
3aTeM HAHOCWJI yIap B IOJNHYIO CHIy, KOTOPBI COTpscal 3haHHe.
Moot Hecmuta mosyuusa IIMPOKOE paclpocTpaHeHue, k 1856 romy
66110 Tpon3BezieHo 490 eauHMII, KOTOpbIe OBUIN MPOJAHBI HE TOJBKO B
EBpore, Ho 1 B Hauu u qaxke B ABCTpaliuu.

Puc. 9.3. ITapoBoii monot [Ixeiimca Hecmura.
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[punmun nmapoBoro monora HecMUT TpUMEHWI B MalIWHE TI0
3a0WBKe CBal, KOTOPYIO OH U3roToBWI B 1843 rony. [1pu nemoHcTparm
BO3MOXKHOCTCH HOBOM MamuHEBI 3 uronsg 1845 roma, cBaro miuuHOM 21 M
OHa 3a0uiia 3a YeTbIpe C TOJOBUHOW MHUHYTBI, B TO BpeMS Kak
TpaJUIHOHHBIM METOAOM Ha 3TO MOTPeOOBATIOCH JBEHAANATH YacOB.

Hecmur OBIT  Takke OXHMM U3 MEPBBIX IPOU3BOIUTENCH
WHCTPYMEHTOB, NPEIJIOKUBIIUM CTaHAAPTH3ALMIO pPAda CTaHKOB, IO
HETO HPOU3BOANUTENN HU3TOTABINBAIN HHCTPYMEHTHI B COOTBETCTBHHU CO
cnenupUKanusIMA MHINBHAYAIFHBIX KIMEHTOB, MUHUMYMOM CTaHIap-
TH3ALIKH, YTO BBI3BAJIO MPOOJIEMbI COBMECTUMOCTH.

Eme omgHMM U3 IOCTMKEHHWHA OPOMBINUIEHHON PEBONIOLUN CTAJIO
yIudHOe OcBemeHne. Ero mosmiieHne B OpHTaHCKHX TOpogax CTajo
BO3MOXXKHBIM ~ Ojaromapsi UIIOTJIAHACKOMY  HHXXEHepy Y HIbAMY
Mepaoky. OH u300pen Mmpolecc MOJYYeHUsT CBETUIILHOIO rasa ImyTeM
MUPONM3a KAMEHHOTO VIVIA, a TakXKe CIIOCOOBI ero HaKOIUICHUS,
TPAHCIIOPTUPOBKU M MCIOJIH30BaHUA B Ta30BBIX (poHapsix. CBETUIIBHBIN
ra3 — cmech Bogopoma (50 %), merana (34 %), okucu yriaepojaa
(yrapueii taz — 8 %) W OpPYrHX TOPIOYMX Ta30B, HOIydaemas IpH
MUAPOJIM3e KaMEeHHOTo yrisl uid HedTu. [lepBrie ra3oBble CBETUIIBHUKU
Obutn ycraHosieHsl B Jlonmone B 1812 — 1820 rr. Bekope Oounbias
gacTh yriist, goObiBaeMoro B BenmkoOpuranwu, mma Ha HYKIBI
OCBEIICHMS, TaK Kak OHO HE TOJBKO TIOBBIIIAIO KOM(OPT U
0e30MacHOCTh Ha TOPOACKHUX YJIHIIAX, HO U CIIOCOOCTBOBAJIO YITHHEHUIO
pabouero aHsS Ha (aOpukax M 3aBojax. PaHee 3aBOJBI OCBEIIATIHCH
JOPOTOCTOSAIINMH CBEYaAMH U MACIISTHBIMH JIAMITAMH.

Bropas nonosuna XIX Beka 3T0 nepuos pa3BUTOIO KalUTaIU3Ma.
K Bemymum KanuTaaucTUYECKUM CTpaHaM MPUCOCTUHSIOTCS [ epManus,
craiias B 1871 r. enunbpiM rocynapctsoM u CIIIA, B KOTOpBIX mociie
rpaxaaHckoi BoitHbI 1861 — 1865 rr. 6ypHO pa3BUBAETCSI IPOMBIIIICH-
HOCTb. DTH CTpaHbI IOTOHAIOT AHIJIMIO B MPOMBIIUICHHOM Pa3BUTHH, a
K koHIy Beka CIIIA nake HaumHAIOT ee omepekath. [lociae oTMeHBI B
1861 r. KpemocTHOro mpaBa HAa MyTh KAaNUTAJIHCTHUYECKOTO Pa3BUTHS
cranoBuTtcs u Poccusi.

[Nonmutrdeckue yCiuoBUs Il CTPEMHUTEIBHOTO POCTa KalUTAIA3MAa
obutn cozmansl B CLLA mociie mobensl B BOWHE 32 HE3aBHCUMOCTE. JTO
BCECTOPOHHSS TOJJICPIKKA TMPABUTEIHCTBOM TMPEANPUHUMATEIBLCTBA |
OTCYTCTBHE IIEXOBBIX OpraHm3anuii. BakHyl0 poJb TaKkKe HIrpao
WCTIOJNE30BAHME OIBITA AHTJUICKAX TPOMBIIUICHHIKOB. BBICOKHMU
TeMIIaMH pa3BUBAJIOCh CTAaHKOCTPOCHHE, TEKCTWJIbHAS | MHUIIeBas
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MPOMBIIUIEHHOCTh. Emne Oonbliie crnocoOCTBOBaja MPOMBIIIIIEHHOMY
Pa3BHUTHIO TIOOEIAa ceBEePsH B TPAXKIAHCKOW BOWHE. BakHBIM CTHMYJIOM
Pa3BUTHUS MPOMBIIIJICHHOCTH CTajla OYE€Hb BbICOKas 3apa0oTHAas IiaTa
ee pabOTHUKOB, MPEBBILIAONIAs EBPOIEIICKYI0 B HECKOJIBKO pa3. Y CKo-
peHHoMy pocty MamuHocTpoeHus CIIA crmocoOcTBOBaIO MaccoBoe
MPUMEHEHNE MapOBBIX MAIIHH, IPHYEM CAMBIMH PAaCIpPOCTPaHEHHBIMHU
CTaJli 5KOHOMHUYHBIE U MOIIHBIE MalIuHbl Kopnucca.

CTpeMHUTENbHBIME TEMIIAMU Pa3BHBACTCS JOOBIBAIONIAS TPOMBIIII-
nenHocTh. K konmy XIX Bexa CIHIA 3ansui mepBoe MECTO B MHUpPE TIO
JOOBIYE YTIIi — OCHOBHOTO UCTOUYHUKA SHEPTHH B TO BpeMs. OHU Takxke
000MUTH AHTIIHIO TIO BHIIDIABKE UyryHa U cTayi. B 50-¢ rr. HaunHaeTcs
no6brga Hetr. B Havane XX Beka CIIA noObiBanm 0OJIbIe TOIOBUHBI
MEJHON pyAbl MHpa, BBIILTM Ha MEpPBOE MECTO MO A0ObIYe HedpTH H
nuHka. B 90-e rr. pa3sBUBalOTCS HOBBIE OTPACIM IPOMBIIIJICHHOCTH —
XAMUYeCKasi M DJIEKTPOTEXHUIECKas, 3apOKOacTCsl TypOOCTpOeHHE U
ABTOMOOWJIbHAS TMPOMBIIUIEHHOCTh. 110 YHCIEHHOCTH BBIMTYCKaeMbIX
MalllMH, HMX pPaclpOCTPaHEHUI0 M KadyecTBy AMepuKa 3HAUYUTENILHO
MIPEBOCXOANT BCE EBPONEHCKHE CTpaHbl, BKIoYas AHTmmio. MHorma
9TOT MEPUO/]] Ha3bIBAIOT BTOPOI MPOMBINIIIEHHOW PEBOITIOIMEH.

9.2. KopaOaecTpoenne — camas TPOrpecCMBHasi OTPacCJb
Texuuku B X1 X Beke

B kauectBe mpmMmepa paccMOTPHUM pPa3BUTHE KOPaOIECTPOCHHUS —
camoi mepenoBoit orpacnu TexHuku B XIX Beke. XOTs JepeBSHHBbIC
mapycHbIe KopaliH, COCTAaBISBIINE OCHOBY (DIIOTOB B TIEPBOH ITOJIOBHHE
XIX Beka, nmenn BomomsmemeHue g0 5000 T u mopaxkanu BooOpa-
JKEHHE COBPEMEHHUKOB, OHM OBUIM CKOpee MpPOM3BEJICHHUEM HMCKYCCTBa
«MacTepoB T0OpOW MPOMOPIKNY), YeM UHKEHEPHBIM COOpyXeHneMm. Ha
puc. 9.4 npexacrasiaen deprex 120-mymedHoro JIMHEHHOTO KopaOJs
«/IBeHannaTh AMOCTOJIOB», OJTHOTO W3 TIOCIETHUX MapyCHBIX Kopadien
u camoro 6oubiioro B Poccuiickom (hiote (Bomousmerenue 4790 ).

B Havae XIX Beka Ha pekax HAYMHAKOT  YCHEIIHO
IKCIUTYaTUPOBaThCSA Mapoxoabl. OJHAaKO JOJTOe BpeMs IapoOBbIC
MalllMHbl B BOCHHOM (1)J'[OTC CUHUTAJIMCh BCIIOMOI'aTCJIIbHBIMH JIBU-
ratelsiIMd. BHenpeHwe mapoBoro ABHTaTeNss Ha OOEBBIX KOPaOILIX
CIEP>KHUBAJIOCh HECOBEPILIEHCTBOM KOJIECHOTO JBIKUTEINS. [ poMo3akue
rpeOHbIe KoJieca He TIO3BOJISUTH PACHOIOKHUTh MOTHOLIEHHYIO OOPTOBYIO
Oarapero, MPUXOAMIOCH YCTAHABINBATE B HOCOBOW M KOPMOBOW 9acTsIX

173



KOpabisi HeOOJIBIIOE KOIUYECTBO Opyauil kpynHoro kanubopa. K Tomy
Ke Kojeca ObIIH yA3BUMBI AJIs OTHS IPOTHBHHUKA.

Puc. 9.4. Jluneiinsiit kopadnp «/IBeHanmaTe AoctonoBy, Poccus.
IToctpoen B Hukonaese B 1841 r.

Brenpenne rpeOHOTO BHHTA PEMIMIO 3TH TpoOiembl. [lepBbrit
BUHTOBOU mapoxon «Apxumen» moctpoeH B Anrmmu B 1838 romy. B
1841 roxy B cTpoii BeTynui (PpaHIly3CKUil BUHTOBOH mapoxojogperar
«"omep», BomomsmeleHuem 2700 1, BoopykeHHBIH 20 OpyAUsMH.
XomoBble KadecTBA BHHTOBBIX MAPOXOAOB OKAa3aJIHCh 3HAYUTEIHHO
BBIIIIE, YEM Y KOJIECHBIX.

B 1848 r. Bo @paHuuu ObLT 3aJI0KEH MEPBHI B MHUpE MapycHO-
BHHTOBOW 90-TylieuHbId TMHEHHBIN Kopadiib «Harmoseon», BogonsmMe-
menueM 5047 1. JIBe mapoBble MamIMHBI CYMMAapHOW MOIIHOCTHIO
900 7. ¢. coobmianu emy ckopocTh 13,5 y31moB. B psge crpan uactb
MapyCHBIX JIMHEHHBIX Kopabield TmepeoOopynoBaii B MapycHO-
BHUHTOBBIE, JIeNasl BCTAaBKY C MapoBoit MamuHoi. Oxgrako B Kprimckyto
BoifHy 1853 — 1856 rr. ocHOBHas 4acTh (JIOTOB HE TONBKO Poccuu u
Typuuu, HO axke TaKUX MPOMBIIIJIEHHO Pa3BUTBIX CTPaH, Kak AHIIIHA
u Opannwms, O6puta mapycHod. Hampumep, n3 16 nuHEHHBIX Kopabnei
COIO3HMKOB, BOIIEAMHX B UYepHoe Mope, TONBKO TIISITh OBUIH
BHHTOBBIMH, COXPaHSBIINMH IIPH 3TOM IIOJIHOE ITAPYCHOE BOOPYKEHHE.
B pycckom xe UepHoMOpckoMm ¢uiote Bce 14 nHMHEHHBIX Kopabiei
ObuUlM TapyCHBIMH. VIMEHHO OTCYTCTBHE TIapoBBIX KOpaOmeil He
no3Boiio YepHoMopckoMy (IIoTy naTh 00il MPOTHBHUKY B OTKPHITOM
MOpE€, U OIBIT BOIHBI I0KA3aJ1, 4YTO NAaPyCHBIE CYAa OTXKUIM CBOH BeK, a
Oyay1ee 3a MapoxoAaMy C BUHTOBBIMH JABH)KUTEISMH.
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KpriMckass BoiiHA oOka3ajlla OTPOMHOE BIHSHHE HA pa3BUTHE
BOeHHO-MOpckoro ¢uota. [Tocme Hee OoeBble KOpaOiu, HE MMEBIIHE
MaIlliH, OBUTH HCKJIIOYCHBI U3 CIIHCKOB BOCHHBIX (uioToB. [locnemnee
cpaxeHne mapycHoro ¢uorta npu CHHOIE TOKa3ajio Takke OOJbIIyIo
VSA3BHMOCTh JIEPEBSHHBIX KopalOlieil OT OrHS COBpPEMEHHBIX OOMOH-
YECKUX OpYIHi. ITO MPHUBENO K co3laHuio OpoHeHocleB. B 1859 1. BO
@paHuuy ObUT BBEACH B CTPOH mepBblil OpOHEHOCHBIN KOpabib «Jla
['myap» Bomomsmemenuem 5 600 T, BoopykenHbIid 30 162-MM TiamKo-
CTBONGHBIMH OpPYAMSMH, pPACHONAaraBOIMMUCS B 3a0pOHHPOBAHHOM
Oarapee. Ha camom gene 3To Obl1 HEe HOBBII KOopalib, a NepeieNaHHbIi
mo mpoekTy uHxkeHepa Jliomiou nae Jloma pnepeBsHHBIA BUHTOBOU
JIUHEWHBIN Kopabib Tria «Harmoeon», Ha KOTOpOM ObIIa cpe3aHa ojHa
nay0a Juisi KOMITIEHCAIlMU Beca OPOHH.

[epBBIM OpOHEHOCIIEM, TIOTHOCTHIO IIOCTPOSHHBIM H3 JKele3a, CTall
anrnuiicknii  «Yoppuop» (1860 T.). IlpuMeHeHHe I KOHCTPYKIIHUH
KOpITyca >eJe3a IO3BOJIMIO YBEIHYHTh JJIMHY KOpIyca Kopalis 1o
116 M, BCIENCTBHE 4Yero BOAOH3MEIICHHE BhIpocio 1m0 9 360 T.
«Yoppuop» 0bL1 BoopykeH 26 68-pyHnroBeiMu (203 MM) IJ1aAKOCTBOJIb-
HeiMu Tymkamu U 10 110-dbyHToBRIMU (178 MM) Hape3HBIMH Ka3HO-
3apSIHBIME OPYIUSIMH APMCTPOHTA, PacIojiaraBIIMMUCST B Ka3eMmare,
3ammmieHHoM 112-mm Oponei. OtcyTcTBHEe OpOHHM B OKOHEYHOCTSIX
KOpabisi KOMIICHCHPOBAJIOCH YCTAHOBKOW TaM BOAOHETIPOHHIIAEMBIX
nepedopok. OHAKO Ka3HO3apsAHbIE OPYIHS HA TOT MOMEHT OKa3ajHCh
KpaifHe HEHaIeKHBIMH, a TJaJKOCTBOIBHBIC OECIIONIe3HBIMH B 00I0 C
OpOHUPOBAHHBIMH KOpaOIsIMU, u «YOppHOP» OBLT TEPEBOOPYKEH
HapEe3HbIMU, HO OYJIbHO3APAAHBIMU OPYAUAMU. B HaCTOALICEC BpEMs
NepBBIil B MUpe OPOHEHOCEI] COXPAHSETCsI B KaYeCTBE IIJIaBy4Yero Mysesl.

PaszBuTHEe MeTamTypruu MO3BOJHIIO CHAaYaja IIMPOKO HCIIONB30-
BaTh B KOPAOJIECTPOCHHUH XKeJIe30, a 3aTeM MepeiTh K OoJiee ICIIeBOMY,
HO OoJiee IPOYHOMY MaTtepHaiy — ctaid. CTPOUTEIBbCTBO JKEJIE3HBIX, a
3aT€M U CTaJIbHBIX CYJOB C IAapOBbBIMU MalllUHaAMW W BUHTOBBIMH
IOBIDKUTEISIMA ~ TIOTpeOOBaJO TPHUMEHEHHS B  KopaOiecTpoeHHH
MPOBENICHHUS PACcUYCTOB Ha OCHOBE COBPEMEHHBIX TOCTIDKCHHH HAyKH.
B pesynbpTare u3 MacTepcTBa IEPEBIHHOMN apXUTEKTYphI KOpadiiecTpoe-
HUE MPEBPATUIIOCH B HauOoJee Pa3BUTYIO OTPACIH IMPOMBIIIICHHOCTH,
MCTIONB3YIOIIYIO caMble pa3HOOOpa3Hble crienuanbHOCTH. CTpOUTEIb-
CTBO TMI'aHTCKHX OpOHMPOBAHHBIX KOpaOieil moTpedoBano pa3paboTku
TEOPETHYECKUX OCHOB CTPOMTEIILHOM MEXaHUKH KOpalJis, a TakkKe U3y-
YCHUSI 3aKOHOB OCTOHYMBOCTH M KadykW. B OTIHYME OT mpenpIayInux
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JIeT, KOrJia THIT KopaOiisi He IpeTeprieBal CyNIeCTBEHHBIX W3MEHEHWH
Ha NPOTSDKEHUM CTONICTHH, BO BTOpod monoBuHe XIX u Havame XX
BEKOB KOPa0Ib 3a4acTyl0 yCIeBall yCTapeBaTh €Ile 0 CIIyCKa Ha BOLY.

Puc. 9.5. Bporenocern «Yoppuop». CoBpeMeHHbIH BUA

[NosiBnerre GPOHEHOCIIEB CBENIO Ha HET BCE BOCHHBIE (MJIOTHI MUpA,
YTO M IOCHYXKHJIO TPHUYMHOW CIICIIHOTO CTPOMTEIbCTBA HOBBIX
kopabueit. Ecnu Ui mpUKpPBITHS KOpaOist OT OrHS INIaJIKOCTBOJIBHBIX
opynuii ObUTO JOCTATOYHO TOHKOW >KeNe3HOW OpOHH, TO TMOsIBICHUE
Hape3HbIX OPYAWI 3aCTaBUJIO YBEIMUYHBATH €€ TONIIHHY. JTO, B CBOIO
ouepenb, IPHUBEIO K IMOBHIICHHUIO KamuOpa opyxauit. CoepiueH-
CTBOBaHME OpOHEBOU 3aIWTHI BHIHYAWIO YBEINYHBATH KaHOpP OpPYIHiA,
B pPE3yJIbTaTe 4ero BMECTO MHOTOUYHCIICHHON apTHIUIEPUH KOPaOIN cTall
BOOPY)KaThb HECKOJIBKMMH OpYAMSMH KpYIHOrO KanuOpa, pacmoia-
raBIIMMUCS B OapOeTHBIX WM OallleHHBIX YCTaHOBKax. Yke B 1873 T.
aHrmiickas pupma ApMcTpoHTr noctpomia 406-mMm opymust. UeThlpeMs
TaKUMH OpyaussMA (B IBYX OamrHsAX) OBUT BOOPYXKEH aHTIIMHACKHMA
Oponenocen «HpIeKcHOIb», BCTYTUBIINN B CTpoii B 1878 .

Eme Gonee momubie 450-MM opyaust maccoid 100 T ObuIH M3ro-
TOBJICHBI aHTIINHCKOW GUPMOI «DJICBUK» U UTATBTHCKHX OpOHEHOC-
ueB «ymnro» u «/langono» BogonsmemenueM 12 000 T, BCTynmuBIINX B
ctpoii B 1878 T. B pesymbraTe COpeBHOBaHUS MEXIy OpoHEH w
apTHJUIeprell He TOJBKO BBIPOC KATHOP OpyAWi, HO M TONIIMHA OpPOHHU
nmocturima 600 mM. [lymku mapycHBIX KOpaOniei pacmoriarainch Ha
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KOJIECHBIX JlaeTaX M CTPEIUIM IOYTH TOPU3OHTANBHO, a JHEpPrHs
BBICTpeJia TMOraimiajgach IMPOCTO OTKATOM oOpyaus mo mamnybe. s
JATbHOOOMHBIX HAPE3HBIX OPYIUA OBUIM CO3JaHBI MTOBOPAYMBAIOIIUCCS
Ha miardopme nadeThl, a IS MOTalleHUs] CHIIBHEHIIeH OTHaYH CTaId
MCIIONBb30BaTh TuapoTopMo3a. [lynbHas aHeprus OallleHHBIX OpYAHWil
OoponeHocueB «MHpnekcuOIb» W «/[ynnmo» TpeBHINIaET SHEPTHIO
CTapbIX T8 JKOCTBOJBHBIX Opyauii B 60 pas.

3a kakux-HMOyOb J1Ba — TpPU JECATKA JIET B BOCHHOM (IoTe
MPOU30LIEN MEepexo] OT IMapyCHbIX ACPEBSHHBIX KOpaOliei, BOAOM3-
MeleHne KoTopbix He mnpeBbimano 5 000 T K CTanbHBIM THIAHTaM,
BogousMenienneM 15 000 1. Jlnsg ympaBiieHUS ABMXKEHHEM W BOOPY-
KEHHEM 3THX KOopaOiiel UCI0JIb30BAIIOCH MHOXKECTBO MEXaHH3MOB.

LT OTOTOIOEC)

Puc. 9.6. IIpouecc 3apspkanust opynuii OpoHeHocna «Aymmmoy. CHapsapt
kauopa 450 MM 1 Maccoit 908 Kr moAaBavch ¢ IIOMOIIBIO CIEIIHATBHBIX
TIapOBBIX MAIIHH.

To sxe sBIeHHE HAOMIONAIOCH U B KOMMEPYECKOM CYIOCTPOCHHUHU.
Tak, yxxe B 1858 r. B AHrMu OB MOCTPOEH THraHTCKUK MapoOXOi
«[peiir Uctepr» BomomsmemenneM 32700t wm mmunoit 2104 m.
[Tapoxon npenHasHavYaICs IS TPY30MACCAKUPCKUX EPEBO30K M HAPSIY
C IByMs I1apOBBIMH MalllMHaMu cyMMapHOU MomtHocThio 7500 1. c., oqHa
U3 KOTOPBIX pa0oTajia Ha BHHT, a BTOpas MPUBOIUIIA B IBIDKCHHE Tpe0-
HBIC KOJIeCa, UMeJl eIle U IIEeCTh MadyT ¢ MapycaMH, IUIOIMAAb KOTOPBIX
cocrasmsiia 3400 v’ [IpaBna, skcrutyaTanusi 3TOr0 TMraHTa OKa3ajach
9KOHOMHUYECKH HEBBITOIHOW, M €ro HCIONAb30BAIM U1 MPOKIAAKH
TpaHcaTIIaHTU4IecKoro Kabest, a B 1890 r. pazoOpaiu Ha METAIOIOM.
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Puc. 9.7. ITapoxox «I'peiir Uctepr»

[lepexon Ha HOBBIE CTPOWTENBHBIE MaTEpHAbl, COIPOBOXK-
JABIIUICS OOJIETUYCHUEM CYAOBBIX KOHCTPYKIUM, ITOCTaBII Iepen
CYOOCTPOUTEISIMU IIENBI psiA HOBBIX IPOOJIEM, B TOM YHCIIEC M TUHA-
MHUYECKUX, U TOTPeOOBAI IIPOBEACHNS HOBEIX THUIIOB pacdera, TaKuX Kak
HCCIICIOBAHUE KOHIICHTPAIMN HANPSDKCHUH, KOJeOaHUs CYIOBBIX KOPITY-
coB U Ap. OCHOBBI CTPOWUTEIHHOH MEXaHUKH KOPaOIlsl 3aJOXKHII eIlle
JI. Diinep, xotopsiit B 1770 r. momyunn npemuto [lapmwkckoit Axkagemun
Hayk 3a Memyap «l/ccrnemoBaHue yCHIIUE, KOTOPBIC JOJKHBI BHIHOCHTH
BCE YacTH KOpaOyisi BO BpeMs OOKOBOW W KHJICBOW Kauku». VM ObLIM
pa3paboTaHBI paBUIIa HATPY3KH KOPaOIIs, IpaBUiIa yCTPOUCTBA CBS3EH 1
BBIpa0OTaHa palMOHANIbHAS CUCTEMa KOHCTPYKILIMHU JIEPEBSIHHBIX CYOB.
Cnycrs 100 ner, B 1870r. 3TOT MeMyap MOCIYXWI TIJaBHOMY
Kopabnectpourtemo bpuranckoro ¢ora IaBapay Pumy B paspabotke
MPaBUJI IOCTPONKH JKEJIE3HBIX CYIO0B.

Oco0ble CI0)KHOCTH BO3HHKIIH, KOTZIa pa3Mephl CyAHA COBIAIH C
JUTHHOM okeaHckoi BoytHbI (cBbine 130 M). Tornma kopabib oka3biBaeTCs
MEXIy TrpebHsMH AByX BoiH (puc.9.8,a) uiam moBHcaeT Ha rpebHE
oHOHN BOJHEI mocepenune (puc. 9.8, 6). [lepBeiMu ¢ 3TOH TpOOIEMOIt
CTOJIKHYJIHCh aHTJIHHCKHE KOpaOIeCcTpOUTENH, U Cya, Y KOTOPHIX JIHHA
KOpIyca COM3MepuMa C JJTMHOW BOJIHBI, HasbIBatoTcs cyaamu Puma. K
TOMy K€ KOPPO3UOHHOE BO3JCHCTBHE MOPCKOH BOJBI MOXKET
CYmIECTBEHHO CHU3UTH TIPCACT BbBIHOCIUMBOCTU TMPHU IMUKIUYCCKUX
Harpy3kax. CuTyamms, KOTAa CyJHO JIOMAaeTcsl B CpeIHEH dacTh, He
BBIIEP)KaB Harpy3KH, JJOBOJILHO PaclpoCTpaHEHHBIN BUJI aBapyH.
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Puc. 9.8. BbponenocHslil kpeiicep «Propuk», Poccus, 1892 r. lnuna
132,6 M, Bomomsmemerme 11 650 T. [IBe mapoBBIX MAaIIWHBI OOIIEH
MotmHOCTRIO 13 250 11. ¢. mO3BOISIIH Kpeiicepy pa3BHBATh CKOPOCTH OKOJIO
19 y3moB, a mns OoybIeld aBTOHOMHOCTH IUIABAHHUSI OH COXPAaHSII eIe
ITOJTHOE TTAPYCHOE BOOPYKEHHE.

B BoeHHOM KOpabJeCTPOCHUH MOTPEOHOCTH B JAMHAMHUYCCKUX
pacuerax ObUIM €Ille BBINIE, TaK KaK KOPITyca BOSHHBIX KOpaOiieil jerde
KOMMEPUECKHX, a MAIlUHBI y HUX Oojee ObicTpoxomHble. Kpome Toro,
OHH JOJDKHBI PACCUUTHIBATHCS HA TaKWe HAarpy3KH KaK BBICTPEIBI U3
CBOMX  OpYyIHii, TIONAaJaHUs BPKECKUX CHAPSIOB W JIaXKe
THIPaBIMYCCKUAN yIap IpH IMOIBOTHBIX B3PHIBAX.

Ecmu mepBoHauanpHO mMapoBas MalllMHA CIyXWiIa B KadecTBeE
BCIIOMOTATEIBHOTO JIBUTATENsI, TO CO BPEMEHEM Ha BOCHHBIX KOpPaOIsIX
OT MapycoB BOBCE OTKA3aJHCh, OOpaTHB BCE BHMMAaHHME Ha COBEPIICH-
CTBOBaHME MAIIIMH, MOITHOCTh KOTOPBIX B CUMTAHHBIC TOJABI BHIPOCIA B
JIECSITKU pa3. YBEINYEHHE MOIIHOCTH M CKOPOCTH MapOBBIX MAIIHWH MPH
OTHOBPEMEHHOM  OOJIETYEHHMM KOHCTPYKIMH KOpIyca IOPOJIHIIO
npobieMy konebaHWil TociemHero. PemieHume 3TOH 3amadd  CHITPAjo
OOJIBIIYIO POJIb B PA3BUTHH TEOPHU KOJICOAHMI KOHTHHYAIBHBIX CHCTEM.
Bropas rmobanbHas npobieMa — KpyTHIIBHBIE KOJIeOaHMsI BaJlOB MapOBBIX
MAIlIMH TaKKe BOSHUKIIA BIICPBBIE B CYIOCTPOCHHH.
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K xonmy XIX Beka BO Bcex (poTax CIOKHICS THIT 3CKaIpPEHHOTO
OpOHEHOCIIAa — OCHOBHOT'O Kilacca 0OeBbIX Kopabneil. Kak mpaBuio, oH
umen BojousMemenue or 10 go 15 Teic. T, BOOpyXaiucs 4eTbIppMs 12-
nroiiMoBbeiMu (305 MM) OpYAMSIMH, PacHoOJIOXEHHBIMU B JBYX OAalllHSX,
12-16 6-mm (152 MM), ¥ MHOXECTBOM MAJIOKATMOCPHBIX ITyIIEK
kamuOpa 37 — 76 MM Ui 3aIIUTBEl OT MHUHOHOCIHEB. OO0s3aTeTbHBIMU
aTpubyramu OBIIM Takxke opyxwue OnkHero 00s — TapaH M TOpIIEAHbBIE
ammapatsl. J[BUraTesiMu CIy KN TapOBHIE MAITUHEI, 00SCIIEYNBAIOIINE
ckopocth 16— 18 y3noB. Bpomedt Tommmuonr 200 — 300 MM
MPUKPBIBATUCH XU3HEHHO BAKHBIE YUACTKH, B TOM YHCIIE apTHILICPHS
KpYITHOTO KauOpa u 60eBble pyOKH, a TakKe UMeJICs OPOHEBOH TOsIC 10
BarepauHun. OCHOBHAs 4acTh HAABOJHOTO O0pTa OPOHU HE UMera.

Puc. 9.9. Dckanpennsiii 6porenocen «PerBuzany», Poccus, 1901 r. {muna
117,9 m, mmpuna 22 M, ocanka 7,9 m, Bogomsmenienue 13 106 T, MOITHOCTB
MarmH 17 600 1. c., ckopocth 18 y310B, OpoHHpOBaHUE 10 229 MM, BOOpY-
xenue: 4 x 305-mm opynust, 12 X 152-mm, 20 x 75-mm, 24 X 47-mm, 8 x 37-
MM, 2 X 63,5-MM JE€CaHTHBIX Opyausl, 4 myneMeTa, 6 TOpPIEIHbIX aNapaToB
kanmm6Opa 380 wm 450 mMm. bponeHocen crponscs B @unanensdun (CILIA)
10 PYCCKUM HYepTekaM U ObLT B TOIBI PycCKO-SITIOHCKOH BOWHBI OJTHUM W3
ny4iux kopabieit Poccutiickoro dorta.

180



9.3. UcTopusi pa3BUTHSA 3JIeKTPOTEXHUKH

PazButne snextporexnnku HauymHaetcss B 1800 T. ¢ OTKpBITHS
Aneccanzpo Bonbra XHMMHYECKOrO MCTOYHHMKAa TOKa. [lOCKONBKY
BOJIbTOB CTOJIO OBbUT MajJOMOIIHBIM KM HEHAJEKHBIM B JKCILTyaTallHH,
nepBbiid mepuoa pa3Butus iexkrporexuuku (1800 — 1831 rr.) cran
CPaBHHUTEIHEHO MAIOILIOAOTBOPHBIM ISl IPAKTHKH, HO BeCbMa OOTaThIM
JUIS ~ W3YYEHUS  CBOWCTB  DJEKTpUYECTBA U  MOTEHLHAIbHBIX
BO3MOYKHOCTEH €ro MPakTUYECKOro IPUMEHEHHUS.

B 1800 r. KapJjeiinb 1 Huko/abCOH pa3noXXuiiu ¢ TIOMOIIBIO TOKa
BOJY Ha BOLOpOJ U Kuciopox. Y. KpellkimeHnk nokasan B TOM XK€ FoLy,
YTO W COJIM PA3IMYHBIX METAJUIOB TaKXe pasznararorcsi Tokom. B 1801 r.
Y. X. ByJjicTeH ONBITHBIM IyTEM AOKAa3aJl MAEHTUYHOCTh TOKA, MOJTy4a-
€MOr'0 OT BOJIBTOBA CTOJI0a ¢ TEMU 3apsAAaMH, KOTOPBIE MOJIyJaroTCs IPU
SIBICHUSAX CTATHUECKOTO JIEKTpUdecTBa. Bpulo 00HApYyKEHO TEmnoBoe
JeiicTBUEe TOKa — HarpeBaHUe MPOBOIHUKA.

B 1802r. Bemarommmiics  pycckuit  ¢usuxk  Bacmamid
Baagumuposuu Tlerpos (1761 — 1834) ckoOHCTpYHpOBaJ OOJIBIIYIO
raibBaHU4eckyro Oatapero, coctosniyro u3 2100 MegHO-ITMHKOBBIX
3JIEMEHTOB C 3JIEKTPOJABMXKYIIeH cuioi okoso 1700 B. On uccnenosan
CBOICTBa 3TOH OaTapen Kak MCTOYHMKA TOKA M TOKAa3all, YyToO JehCTBUE
€€ OCHOBAaHO Ha XHMHYECKHUX IMIpoLeccax MEXIy MeTaulaMd U
3eKTpoauToM. OIHUM U3 BBIAAIOIIUXCA YCIEXOB YYEHOIO CTajlo
oTkpbiTue B 1802 romy sIBIEHUs SJEKTPUUECKOW AYTH, KOTOPYIO OH
MOJIyYMJI MEXIY YroJbHBIMHU 3jeKTponamu. IleTpoB nokasan BO3MOXK-
HOCTb MPAaKTHUYECKOTO0 NPUMEHEHUS 3JIEKTPUYECKOW IyrW Uil Lesel
TIJIaBKH, CBApPKU METAJIJIOB, BOCCTAHOBJICHUS HUX U3 PYA U OCBCIICHMUS.
Torma >xe OH OOHapyXWJa U SBJIEHHE TICIOMIET0 paspsga Ipu
MIPOXOXKIECHUH AIIEKTPUUECKOT0 TOKA uepe3 pa3pexeHHble rasol. [lpous-
BOJISl BJICKTPOJIM3 KUPOB U Maced, [1eTpoB 00HAPYKUIT U30JIALHOHHbIE
CBONCTBA 3THX BEIIECTB. Pe3ynbTaThl CBOMX paboT OH OMyOJIMKOBAN B
1803 r. B kHHre «Coo0I11eHNe O TajJbBaHO-BOJIBTOBBIX OIBITAX).

B. Puttep B 1803 1. 00Hapy M BO3MOXHOCTh aKKyMYJIHPOBaHHUS
SHEpruu ranbBaHmueckoro Toka. B 1807 — 1808 rr. X. [I3Bu mpoussen
3JIEKTPOJIU3 MHOTUX METAJUIMYECKHX COJIEH U MOJIyYMJI METaJUIbl B YUC-
TOM BUJIe (HATPHA, KaTUH, KAJIBIUHA, CTPOHIINH, MarHuii, 6apuit, 60p).

CBOHCTBO TOKa TIOYTH MTHOBEHHO PACIPOCTPAHATHCS Ha OOJbIIHE
paccTOSHUS TOPOAMIIO UICIO UCIIONB30BATh €0 Ui CO3JaHUs JIEKTPHU-
YeCKOW MPOBOJHON CBS3U. BTOpPBIM Ba)kKHBIM CBOMCTBOM Oblia CIIOCO0-
HOCTh TOKa pasjiaraTh >KUAKOCTH Ha cocTaBHBIC YacTH. Ha 3Toif ocHOBe
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3eMMEpHHI [IOCTPOUI IEKTPOIIUTHUECKUN Tenerpad, UHIUKATOPOM B
KOTOPOM CIYKWJIH MY3BIPBKH Ta3a, o0pa3syeMoro IpH pPa3lIoKCHUU
KHIKOCTH TOKOM. /711 IpaKkTHUKK 3TOT Tenerpad okasaycs HepPHUroJeH,
OJTHAKO OH OOy UIT OOLIUH HHTEPEC K ITOMY BUY CBSI3H.

Bropoe npuMeHeHue — TajJpbBaHHUYECKUI CIIOCO0 MOApHIBA MUH Ha
paccrosiauu. B 1812 1. B [letepOypre Ha Hese, a B 1815 1. B [Taprxke Ha
Cene [aBen JIbBoBuY LHIMIInHT 1€MOHCTPUPOBAT METOIBI FATbBAHNU-
YEeCKOTO B3PHIBA ITOIBOTHBIX MHH.

Baxnoe 3HaueHme wumeno otkpeiTie X. Opcregom B 1819T.
JIEKTPOMArHeTu3Ma, T.e. AeHCTBUS TOKa Ha MarHUT. OmbITEL Dpcresa,
MPOJOJDKEHHBIE M pa3BHTHIE Aparo, AMIepoM ¥ Jp., NPHUBEIH K
CO3MAHMIO0  COJICHOMIA, MYJIbTHUIUTUKATOpa, OJIIEKTPOMAarHuTa |
ranpBaHoMeTpa. OnbiTamu bapioy, @apanes u 'enpu O6buta mmoxasaHa
BO3MOXKHOCTh IPEBpAILEHUs AIEKTPUYECKOW M MarHUTHOH SHEprum B
MEXaHHYEeCKYI0, T.€. BO3MOXKHOCTh CO3IAaHUS DSJCKTPOABHUTATEISI, B
KOTOPOM OYE€Hb HYXJanach OYpHO pa3BUBAIOLIASICS MPOMBIIUICHHOCTb.
OnHako TOPMO30M SBJISUIOCHE TO, YTO XUMMYECKHE HCTOUHHKH TOKa
OBUTH TPUTOMHBI TOJBKO IS TAOOPAaTOPHBIX UCHBITaHUH. OTKPHITHE B
1821r. 3eefexoM TepMOIJIEKTpPUYECTBA TaKKe He O00ecIeduio
CO3JIaHMs IPUTOJHBIX ISl MPAKTUKU [€HEPATOPOB.

B aror mepuon Auape Mapu Amnep (1775 — 1836) paspaborain
MHOTHE BOIPOCHI B3aUMOJCHUCTBUS TOKOB, 00OOIIEHHBIC B OIMYOJIUKO-
BaHHOM B 1826 — 1827 rr. Teopuu 3IEKTPOANHAMUYECKUX SIBICHHIA;
HayaJl CBOM JKCIIEPHUMEHTHI, B 00jacTH WHAYKIMH Maiikn ®apajei
(1791 - 1867). K. B. buo, ®. CaBap u Il Jlaniac panu Mmarema-
TUYECKOE BBIPAKCHUEC [JIs CHUJIbL BSaHMOﬂeﬁCTBHﬂ MCXKIY TOKaMU H
MarHuTamu, a AMnep JJIs1 CUJIBI B3aPIMO,Z[eI71CTBHH MCXKAY TOKaMH.

B 1826 r. I'eopr Om (1787 — 1854) skcniepuMEHTAIBHBIM ITyTEM
OTKPBLI OCHOBHOM 3aKOH JJIEKTPUUECKOM IIEMM M BBEJN MOHSTHE
COIIPOTHUBJICHUE. OH TaKxe HAYy4YHJICd BBIYUCIATL COIIPOTUBJIICHUEC
METAJUTNYECKIX MPOBOJHUKOB. YUCHBIH MHpP MOHAYATy HE BOCHPHHSII
3akoH OmMa. [lepBbMHU ero mpusHamu pycckue ¢pusuku Jlenn n Sxobu.
N tonmbko B 1842 1. x Omy npunuio npuszHanue — JloHmoHckoe
KoporneBckoe 001ecTBO Harpaamiio ero 30J0Toi MeJalblo.

Takum 00pa3oM, B IEPBOM MEPUOJE PA3BUTUS IEKTPOTEXHUKU
OBLTH CO3ZIaHbl MPCANOCBUIKU HJIsI €€ pasBUTUA, TJId MNOCICAYIOIHX
MIPUMEHEHUH IEeKTPUIECKOTO TOKA.

C sBoiaaromerocst otkpeitust Maiikyia ®@apanest (1791 — 1867) —
EKTPOMATHUTHOM HMHIYKIMM  HAYMHAETCS BTOPOH  IepHo
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pa3BuTus 3jexkTporexnuku (1831 — 1867 rr.). Io oTKphITHS criocoda
MpeBpanaTh MarHeTHU3M B JIEKTPUIECTBO IMPUMEHEHHE ITOCICIHET0 HE
BBIXOIMJIO 3a TIpeNeNibl ONBITOB M HAay4yHBIX pasBliedyeHHid. Bes
COBpEMEHHas AJIEKTPOTEXHHUKa, OCHOBAHHAsl Ha NMPUMEHEHUH OOJBIINX
TOKOB, HMMEET CBOMM UCTOKOM OTKpeiTue ®Papanmes. Kpome storo
®dapajeit OTKPHUT KOJTMYECTBEHHBIE 3aKOHBI AIEKTPOIH3A.

OpHako B OSTOT MHEpUOJ, HE3aBUCHUMO OT OTKpbITuUs Dapanes
pasBUBaach M T€ OOJACTH AIEKTPOTEXHUKH, U KOTOPHIX OBLIO
JIOCTATOYHO MUMITYJILCOB HITU MaJbIx TOKOB. B 1828 — 1932 rr. IlIummar
CO37a NPHUTOAHBIA U TPAKTHKW SJIEKTPOMAarHWTHBIA Telyerpad,
HCTIONB30BAaB B KaUECTBE WHANKATOPA MEPEIAHHBIX IO ONPEICIICHHOMY
KOy UMIIYJIECOB MYJIBTHUIUIUKATOP. DTUM OH OTKPBUI ITyTh MHOTHUM
YUEHBIM B 3TOW 0o0yiacTH, TakuM kak SIko0u, Mop3e, YUTCTOH U Jp.
Tenerpagus B 1840-e rr. crama OCHOBHOW OONACThIO NPUMEHEHHS
snekTpuueckoro Toka. K xoniy 1860-x rr. EBpoma u CeBepHas
AmMepuka OBUIM TOKpBITBI T'yCTOH ceThio Tenerpadusix guHHN. UTO
KacaeTcs MOJBOJHBIX JIMHUM, TO CHauajla OHM ObUTH IIPOJIOKEHBI Yepes3
pexu, a B 1850 . ObLT TTpoJTO’KeH Kabens uepe3 JlamaHi, mpapaa TOIbKO
yepe3 ToA YAAJIoCch A00uThca xopomeit cBsizu. B 1856 r. Obuia
obpa3zoBaHa ATiaHTHYecKas TejerpadHas KOMIIAHUS ATl yCTPOUCTBA
tenerpaduoit cBmu Mexnay Anrmmeir m CHIA. Kpome orpomHbIX
CpeAcTB K ee pabore OBLIM HPUBICUYCHBI KPYIHBIE HAYIHBIC CHIIBI BO
riaBe ¢ Y. Tomconom (nopa Kenbsun). [AnuHa 3TOM JMHAK COCTaBIsUIIA
3600 km. B 1866 . mociie AecaTu JIET TSHKENBIX TPYJIOB M YCTPaHESHUS
MHOTOYHCIICHHBIX aBapuil ¥ HEMONAJ0K OblIa, HAKOHEI, YCTaHOBJICHA
cBs3p Mexny EBpomoil m Amepukoil. PasButue Ttenerpada cwirpaio
BRXHYIO PONb B pa3paboTKe M YCTAHOBIECHUM CHCTEMBI MEXIyHa-
POIHBIX ANIEKTPUYIESCKUX EIHHUI], CIIOCOOCTBOBAJIO BOZHHKHOBCHHIO W
COBEPLICHCTBOBAHMIO HJICKTPOMETPHH U TOCTPOCHUIO HU3MEPHUTENbHBIX
prOOpOB.

ONeKTPOMAarHUTHBIA TPHHIMIT WCIIONB30BAIM M300peTaTesu Uit
CO3MaHus dNeKTponsHrarens. IlepBele »IEKTPOMOTOPHI OBUIM  C
NOCTOSSHHBIMA MarHuTamu. CHauvana ITOSIBHJIMCH QJICKTPOTEXHUYCCKUEC
YCTPOWCTBA C  BO3BPATHO-TIOCTYNMATENbHBIM  WJIM  KadaTeJIbHBIM
JBIKEHHEM SIKOPS, KOTOPbIe He HAIUIM NPaKTUYECKOTo MpuMeHeHus. B
1834 r. pycckuii yuenstii bBopuc CemenoBuu $Hxéou (1801 — 1874)
CO37IaeT TIEPBBIH B MHUpE JIIEKTPOABUTATENb C HEIOCPEICTBEHHBIM
BpalieHneM pabodero Bajia. BpamartenbHoe JABWKEHHE SKOpS B
nsurareie  SJkoOM  NMPOMCXOOMIO  BCIEACTBHE  IONEPEMEHHOTO
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MIPUTSKEHUS U OTTAIKUBAHUS 3JIeKTpoMarHuToB. HenoasmkHas rpymnma
U-00pa3HbIX 3JEKTPOMAarHUTOB IHUTAJach TOKOM HEMOCPEICTBEHHO OT
raJibBaHM4ecKoil Oaraped, NpUYeM HalpaBlieHWE TOKa B OTHX
JJIEKTPOMAarHUTaX OCTAaBalOCh HEW3MeHHBbIM. [loaBWKHas rpymmna
AJICKTPOMArHUTOB ObLIa TOAKIIOUEHA K Oarapee uepe3 KOMMYTATop, C
MTOMOIIBIO KOTOPOTO HAIpPAaBICHHE TOKAa B KAXKIOM 3JICKTPOMArHUTE
M3MEHSJIOCH pa3 3a OAMH 000poT Aucka. [1oMIpHOCTD 3EKTPOMAarHuTOB
MpY 3TOM COOTBETCTBEHHO M3MCHSJIACHh, a KaXKABIH W3 MOJBUKHBIX
AJICKTPOMArHUTOB IOTIEPEMEHHOTO TIPUTATHBAICS W  OTTAJIKHBAJCS
COOTBETCTBYIOIIMM HETOABIKHBIM  3JIEKTPOMAarHUTOM, OTYEro Bal
JBUTATENISI HAYWHAI BpaIiaThCsA. MOITHOCTh TaKOTO JBUTATEIIS
cocTaBisiia Bcero 15 Br.

Puc. 9.10. M. ®apaneii Puc. 9.11. b. C. SIk66mu

B 1839r. Sko0m mTOCTPOMI JOAKY C OJCKTPOIBHTATEIIEM
MOIIHOCTBIO 1 JI. €., KOTOpBIH pabotam oT 69 rajJibBaHUYECKHX
aneMeHnToB ['poBe U aBuran noaky ¢ 14 maccaxupamu mo Hee mpoTus
TEYeHUs. DTO CTAIO TIEPBBIM  NPAKTHYSCKHM  MPUMCHEHUEM
NIEKTPOMArHeTH3Ma Uil mepeaBmwkeHus. OIHAKO AN IIHPOKOTO
MPUMEHEHUS  DJICKTPOMOTOPOB ~ HEOOXOMUMBI  OBUTH  HaJC)KHBIC
HUCTOYHUKU TOKa, KOTOPBIMA HE MOIJIH CIYXKHTb Oarapen
raJbBAaHUIECKUX 3JICMEHTOB.

Axanemuk Sxoom B 1838 r. m300pen rajabBaHOIUIACTUKY. OTa
TEXHOJOTHS OBICTPO pacmpocTpaHmiack B Poccuiickoil WMIepHH.
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B gactHOCTH, TakuM cIIOCOOOM OBUIM CO3/IaHBI CKYJBITYPHI Ha Hedax
HcaakueBckoro cobopa B Cankr-lIletepOypre. Bbopuc CemeHoBHY
MONMYYMJI 32 OSTO OTKPBITHE J[EMHIOBCKYIO TPEMHIO M  OOJBIIYIO
30J10TyI0 Meanb [Tapimkckoil BBICTABKU.

B 3T0 BpeMs BenHCH OMBITHL U B 00JIACTH HCIIONB30BAaHHSI TOKAa B
anekTporepMuueckux npomeccax. Jxeiimce IpeckorT Jxxoyan (1818 —
1889) B 1841 1. m He3aBucuMo oOT Hero B 1842 1. Immiamii
Xpuctuanosuy Jlenn (1804 — 1865) OTKpbUTM 3aKOH BBIAEICHHUS
TEIJIOTHl TIPH TPOXOXKACHUN TOKa — 3akoH [[xoyms — Jlenma. Kpome
toro JIKOyNb ONpenenuyl MEXaHHYECKUH OJKBUBAJICHT TeIUIa. JTO
CBITPAJI0O OTPOMHYIO POJHb B YCTAHOBJICHHS 3aKOHA COXpAaHEHHS WU
mpeBpanieHus dHeprud. JIeHi copMyarpoBai MpaBuiIo, Mo KOTOPOMY
HaBEJICHHBIM TOK BCErJa HampaBlieH TaK, YTO €ro MarHUTHOE TIOoje
MPOTUBOEHCTBYET MpPOIeCcCaM, BBI3BIBAIOIINM HHAYKIHIO. OTMETUM
TaKke ycraHosiaeHHsie Podeprom I'ycraBom Kupxrodom (1824 —
1887) 3akoHBI pa3BETBICHHOI IIEKTPHUUECKOH LienH 1 paboTel Bebepa u
I'aycca B 00macT TEOpUU MarHeTH3Ma.

HaunGonpmuii MHTEpEC BO BTOPOM IIEPUOJE PA3BUTHSA DJIEKTPO-
TEXHHUKH, TOciie Telerpaguu, BHI3BIBAJIO SJIEKTPUYECKOE OCBEIICHHE.
Torma yxe OBUTM CO37aHBl OCHOBHBIC THIIBI JYTrOBBIX JIaMI, U
MHOKECTBO JIAMIT HAKaJTMBAHUSL.

Ho mist Bcero 3Toro Hy)keH OBUT HAJCKHBIA MCTOYHUK JCHICBON
AEKTPOIHEPTHH. TakuM cTai 3JeKTPOMAIIMHHBIN TeHepaTop, OCHOBAH-
HBId HA [OPHUHIUIE O3JIEKTPOMArHUTHOW MHAYKUWH, OTKPBITOH
@apageem. Co3maHHIO €ro  CIOCOOCTBOBAIO pa3BHTHE  HAYKH.
ITo3HaKOMUBIINCE C SKCIICPUMCHTAJIbHBIMU HUCCJIICAOBAHUAMU CDapaz[eH
B 00JacTU 3JeKTpUYecTBa, MaKCBEIUT MOHSJ, YTO JJIS TOPXKECTBA U
pa3BUTHs ero uaeH HEo0XOAMMO TEpEeNoXHUTh WX Ha CTPOTHH
MaTematuyeckuii sA3pik. B 1873 1. oH co3man 0000MIAIONIyI0 TEOPUIO
JJIEKTPUYECTBA K MAarHETU3Ma.

Tperuii nepuoa pa3putus iexkrporexuuxu (1867 — 1891 rr.)
Hayaics B TO BPEMs, KOTJIa Ha OCHOBE SBJICHHUS 3JIEKTPOMArHUTHOM
WHAYKIWA W TPUHONAIA CaMOBO3OYXKICHHS («IMHAMOIJICKTPHUYECKUN
MPUHIUI») OBUT TOCTPOEH reHepaTop ['pamma, naBaBHmIMI JemIeBYIO
JNIEKTPO3HEPrH0. B TpeTheM nepHoAe HCNOIB30BANCS B OCHOBHOM
MOCTOSIHHBI TOK, W TIPOUCXOIWJIO JajlbHEiliee pa3BUTHE €ro
HEIHEePreTHUecKoro INpHMeHeHns — Ttenerpadus, TenedoHHas CBA3b,
JNIEKTPUYECKasl CUTHAJIM3aIMs, aBTOMAaTHYECKHEe YCTPOWCTBA M Jp.
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Onnako 1mpu O3TOM B OOJNACTH DHEPreTUYECKUX MPUMEHEHUN
MPOMCXOANT ITOCTEIICHHBII ITEPEeX0/I OT ONBITOB K MPAKTUKE.

Bo Btopoil momoBune 1870-x rr., 6maromaps paboram IlaBaa
HuxonaeBuuya $16a0ukoBa (1847 —1894), mosBHIMCH TeHEPATOPHI
oxHO(pa3HOr0 TMEepeMeHHOro Toka. OHM MOTYYMIN NpPUMEHEHHE JIHIIb
Omaromapsi ceeue S6moukoBa. OHa MpenCcTaBIisIa COOOH JBa CTEPIKHA,
32)KaThIX B KIEMMax IOJCBEYHUKA W Pa3JelICHHBIX H30JISIUOHHON
MPOKIAKOW M3 KaonuHa. Ha BepXHUX KOHIAX 3a)KUTAJCS IyTrOBOU
paspsan, W IUTaMsl AYTH SIPKO CBETHIIO, TOCTETIEHHO CXKUTas YIIId U
UCTapsisl U30JSIMOHHBIA MaTepHall.

I1. H. 5I6:104KOB CKOHCTPYHPOBaJ IEPBBIA TEHEPATOp IepeMcH-
HOTO TOKa, KOTOPBIA, B OTIMYHE OT MOCTOSHHOI'O TOKa, 00ecreunBal
PaBHOMEpHOE BBITOpAaHUE YrOJNBHBIX CTEpXKHEW M He TpeboBall pery-
nsiTopa. OH MEepBBIM MPUMEHWIT TIEPEMEHHBIA TOK JJIsI TPOMBIIUICHHBIX
mereit, co3man TpaHcGopMaTop MEPEeMEHHOTO TOKa, JIEKTPOMArHHuT C
TUTOCKOH OOMOTKOM ¥ BIIEPBEIC HCIONB30BANI CTATUUECKHE KOHIEHCA-
TOpPBHI B IENH IEPEMEHHOr0 TOKa. SI0J0YKOB MEpBBIA B MUpE CO3Jal
CHCTEMY 3JIEKTPHUECKOTO OCBELICHUS C OONBIIMM KOJIHUECTBOM CBEUEii,
MUTAIOMIUXCS OT OJHOTO TEHepaTopa IepeMeHHoro Toka. CBeda
S16109KOBa Haga BO3MOKHOCT YCTAHOBHUTH JIEKTPHUCCKOE OCBEIICHIE
B OOIIECTBEHHBIX MOMEIICHUSX, YIUIAX, Mapkax ¥ T.a1. B 1879 r. 6buta
n3o0peTeHa nama HakanuBaHus T. Daucona.

B 1880-¢ rT. mOSABISIOTCS MEPBBIE JIMHUU JIEKTPUGHUINPOBAHHOTO
JKEJIE3HOIOPOKHOTO TPAHCIIOPTa, B TOM YHCJIE U TOPOJICKUE (TpaMBan),
n300peTeHa 3JIEKTPOCBAPKA, CTPOSITCS UIEKTPUUYECKUE IEUH, MOIBEM-
HUKA W JpyrHe TPAHCIOPTUPYIOIIHE YCTPOWCTBA. ODIEKTPUIECCTBO
IIUPOKO BHEAPSETCS B XMUMHUCCKHE TEXHOJNOTHH (d1eKTponu3). B aTo
BpeMsi SIpKo paciBeTaet taaanT Tomaca Ansa Jaucona (1847 — 1931).
Eme B 1870-e rr. oH ycoBepuieHCTBOBaNl Tenerpad, TenedoH,
KHHOAMMmaparypy, u3o0pen ¢onorpad. DmucoH pa3paboTan OAWH U3
MEPBBIX KOMMEPUYECKH YCICIIHBIX BAapPUAHTOB JJICKTPUYCCKON JIaMIIBI
HaKaJIMBaHUs, UAES KOTOPOH MPUHAUIC)KUT PYCCKOMY H300peTaTelro
Adexcanapy Huxonaepuuy Jlogsiruny (1847 — 1923).

B 1882 roxy OamucoH 3amycTui B 3KCIUTyaTallMio MEPBYIO B MUPE
MaCIITa0HYIO JIIEKTPOCETh, KOTOpas cHab)kaja d3JIeKTpodHeprued 59
K1ueHToB B paiione Hpilo-HMopka Hmknnii Manxerren. CeTh Gblma
MOCTOSIHHOTO TOKa, HampspkeHneMm 110 B. M3ob6peratens ocHoBan
kommnanuio Edison General Electric mo W3roTOBJICHHIO 3JCKTpOTeHE-
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paTopoB, JIaMIoueK, Kabesei U 0CBeTUTENbHBIX TpuOopoB. B 1892 romy
KOMITaHUSI DAMCOHA OOBEAMHUIACH C APYTUMH KOMIIAHHSMH B KOPIIO-
pauuto General Electric. Tomac DaucoH codeTan TalaHT U300peTaTels
C IapoM OpraHu3aTopa «u300peraTenbekoi nanyctpun». B 1889 r. Ha
Bcemupnoit mpowmpitiuieHHOW BbicTaBke B [lapmke OH TpoaemMoH-
CTPHPOBAJ eBPOIEHIIaM IIOB CBOETO TBOPUECTBA: Teierpad, TenedoH,
(oHorpad, pasIHYHBIE NEKTPOTEXHUIECKHE TPUOOPHI.

BpeMennrsle mpenMymiecTBa IEPEMEHHOTO TOKa C OTMHpPaHHEM
cBeun S1010YKOBa M MIMPOKUM PACIPOCTPaHCHUEM 3JIEKTPOABUTATEINCH
MOCTOSIHHOTO TOKA, YKPEHWJIHM IIO3HLIUH CTOPOHHHKOB ITOCIIEIHETO.
OpHako yBeIWYCHHE CHOpOca Ha DICKTPOIHEPTHIO U CTpPEMIICHHUE
MOHU3UTh €€ CTOMMOCTH, BBIIBUHYIH IIPOOJIEMY CO3TaHUS OOJBIINX
SJIEKTPOCTAHIIMA M Iepelayll SHepruM Ha OoJiblnMe paccTosHus. B
1880 r. JI. A. JlauunoB u M. [lenpe yCTaHOBHJIH, YTO JJIsl yMEHBIIICHHS
TEIUIOBEIX HOTEph HAZ0 IepeaaBaTh TOK BBICOKOTO HampshKeHus. Bce
MOMBITKA  IIEPElaBaTh IOCTOSIHHBI TOK BBICOKOTO —HAIPSDKCHUS,
BBIPa0ATHIBAEMBIH  CIIELMAIBHBIMUA TeHEpaTopaMHd, K YClexy He
npusenu. B 1885 r. Bearepckumu nmxenepamu M. Jdepu, O. baarru un
K. HunepHoBckMM OBUT CO37jaH TPOMBINUICHHBIH THIT OJHO(A3HOTO
tpaHchopmaTopa. Hawanoch CTpPOMTENBCTBO 3JIEKTpoIepenad Ha
MEPEMECHHOM TOKE, OIHAKO ONHO(A3HBIA TOK HE TONWICS I
TMpPUMEHEHUsI B  JJeKTporpuBoaax. [lodTomy it dTol  1emu
NPUMCHAIUCH CTAPBIC BJICKTPOCTAHIUU IOCTOSIHHOI'O TOKa W CTapbIC
TCHEPATOPHI B PEXKUME IBUTATEIICH.

HeynobcTBO 0T CylecTBOBaHUS ABYX IEKTPOCETEH OBLIN PEoI0-
JIEHBI C OTKpbITHEM DeppaprcoM SIBICHHS BPAIIAIOIIETOCS] MArHUTHOTO
MmoJis U co3JaHueM Ha ero ocHoBe aByx(daszHoi (Huxonma Tecna) u
Tpexdasznoit (Muxamrt Mocudosud J{omBo-/100pOBOIBCKHIT) CHCTEM.

YerBepThlii mepHoOx PAa3BUTHUS JJIEKTPOTEXHHKH HAYaICs B
1891 r. u nponosrkaercs 10 cux nop. Ero Havano cBsI3aHO C CO3AaHUEM
JUHAW DJIeKTporepenadun Tpexdaznoro toka Jlaypdpen — Opankdpypr
MPOTSHKEHHOCThI0 175 kM. TpexdaszHblii TOK TpaHcHOpMUpPOBAICS, a
paboTaroliie Ha HEM OJIEKTPOJBHIaTeNd OONajad  XOPOLIMMH
MTyCKOBBIMH Ka4eCTBAMH U JIOMYyCKaJIH BO3MOXKHOCTH NEPETPY3KH,
obecrieunBas TOTpeOHOCTH dJeKTponpuBoga. B tom ke 1891r.
TOSABJIAKOTCA MTAapOBBIC Typ6I/IHI>I HapCOHca, MpUrogHbIC IJIs1 YCTAaHOBKU
Ha JJeKTpocTaHnusaX. brmaromapst sxoHommuHOCTH TypOuH Ilapconca,
KOTOpass B HECKONBKO pa3 BBIIIE, YeM Y TapOBBIX MAaIlHH,
3JIEKTPOIHEPTHS CTaNa erle 6onee TOCTYITHOI.
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B aToT mepuox mmpoko nposusercs tanaHT Hukoabr Tecma
(1856 — 1943). Ou xopomio H3BeCTEH Oyaromaps CBOEMYy BKIaay B
CO3ZlaHMe  YCTpOMCTB, paboTalOImMX Ha  IEpEeMEHHOM  TOKe,
MHOTO(a3HBIX CHCTEM, CHHXPOHHOTO TE€HEpaTopa M ACHHXPOHHOTO
AIIEKTPOBUTATENS, IO3BOJIMBIINX COBEPIINTh TaK HA3bIBAEMBI BTOPOIl
3Tal MPOMBIIIICHHOW PEBOIOLHH.

Puc. 9.12. Tomac AnBa Daucon Puc. 9.13. Hukona Tecna

12 okTsi6pst 1887 r. Tecna ganm cTporoe HaydHOE OIMHMCAHUE CYTH
SIBJICHUS BPAIAIOIIErocs MarHUTHOTo moist. 1 mas 1888 r. on momyuwmn
CBOM  OCHOBHBIE  IaTeHTHl Ha  HW300peTeHHe  MHOTro(a3HbIX
ANIEKTPUYECKUX MAIIUH (B TOM YHCIE ACHHXPOHHOTO DIEKTPO-
JBUTATENST) M CUCTEMBI TIepeaull SNEKTPO3HEPTHH ITIOCPEICTBOM MHOTO-
(ha3HOTO MEPEMEHHOTO TOKA.

C 1889 r. Tecna mpuCTYNUJI K HCCIIEIOBAHUSAM TOKOB BBICOKOH
gactoTel (BY) m BbICOKMX HampspkeHHH. M300pen mepBble 00pasibl
JNEKTPOMEXaHUYECKIX TeHepaTtopoB BY (B ToM umcie MHIYKTOPHOTO
THIIa) W BBICOKOYACTOTHBIH TpaHchopmarop (Tpanchopmarop Tecisl,
1891r.), co3maB TeM caMbIM TIPEIIIOCHIIKH IS Pa3BUTUS HOBOU
OTpaciy 3JEKTPOTEXHUKH — TexHUKH BY. OH oOHapyxui, 4To TpH
yacrore cabiie 700 I'1 anexTpudeckuil TOk NpoTekaeT N0 MOBEPXHOCTH
Tena, HE HAHOCA BpPeAa TKaHAM OpraHu3Ma. OJIEKTPOTEXHUUECKHE
anmapatbl, pazpaboranHbie Tecinol A METUIIMHCKHX HCCIIEIOBaHMIA,
HOJIY4MIH IIUPOKOE PACIPOCTPAHEHUE B MUPE.
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[lepexon x TexHHWKE ABYX- M TpeX(a3HOrO MEPEMEHHOrO0 TOKa U
pemeHre IpoOiIeMBl Hepenadn dISKTPOIHEPTUH Ha OOJNIBIINE PacCTo-
SIHUA PE3KO YBEJIIMYHIU BO3MOXKHOCTH €€ MCIIONB30BaHMS B MPOMBILI-
JICHHOCTH, Ha TPAHCIIOPTE U B OBITY. Y CIOBUS 3KOHOMHUYHOCTH JUKTYIOT
CO3/aHME MOIIHBIX AIIEKTPOCTAHIUN BOMU3M HCTOYHHUKOB BOIHOM
SHEPTUH WK B MECTaxX HOOBIYM TOIUTHBA, U MIepeIady BEIpadaThBaeMOit
SHEPTHIO 10 JUHUAM BBICOKOTO HAMPSDKEHUS B TOPOAA U IPOMBILIUIEHHO
pa3BuThe pailoHbl. B pe3ynbraTe 251€KTpOCTaHIMU MOCTOSHHOIO TOKa,
ObIBIIME OCHOBHBIMH Ha Ha4YaJbHOM CTAAWU DIIEKTPUPHUKALNH,
MOCTENEHHO BBITECHSIOTCS YCTAaHOBKAaMU IIEPEMEHHOT0 ToKa. Bo BTopoii
nonoBuHe 90-x romoB XIX Beka B MepefoBHIX KaMMTATUCTHYECKHIX
CTpaHax ILHUPOKO PAa3BEPHYJIOCh CTPOUTENIBCTBO 3JIEKTPOCTAHLIUH,
MOMY4YMBIIMX Ha3BaHue pailoHHbIX. K 1900 r. MupoBOe Mpou3BOJICTBO
AJIEKTPOIHEPTHH JOCTUTIIO yxke 15 miapa. kBT 4.

IlepBoit paitfonHO¥M »snekTpoctannmer craiga Hwuarapckas ['DC
(1895) B CIIA. Ona wucrons3oBana ABYX(a3sHYIO CHCTEMY, KOTOPYIO
Tecna cuutan Hanbosee SKOHOMUYHOW. MOIIHOCTE KpyIHEHIIEH B Te
roIbl CTaHIMU cocTaBwia 37 Teic. KBT. OHeprus oT Hee
WCTIONB30BAJIaCh B OCHOBHOM [UIS 3JEKTPOXUMHYECKUX M DIEKTpPO-
TePMHUYECKUX TPOM3BOJCTB, a €€ HKCIUTyaTallusi IOKa3zaja BBICOKYIO
SKOHOMUYHOCTb U MOCTYXKHJIa OCHOBaHUEM ISl JalbHEUILETro pa3BUTHSA
TUIPOIIEKTPOIHEPTETUKU.

Puc. 9.14. Huarapckas I'DC

T'upposnekrpoctaHimi B Havale XX Beka MpUOOpenu OobIioe
3HayeHue He Tonbko B CIIIA, rae ux mosis B oOIIeM MPOHM3BOJCTBE
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31eKTposHepruu coctaBwia B 1912 r. 32%, Ho u Bo @pannuu, Urtanuu,
[lIserinn, Hopeernu. TemaoBsie 3IEKTPOCTAHITAN 9aCTO CIIY>KHITH JIUIITH
pesepBoM i pabOTBl BO BpeMsi MaloBoAbs. VckitoueHue
mnpencrtaBisia ['epMaHusi, rae mnpeoOiafaid TEMJIOBbIE CTaHIUH,
PacmoJIoKeHHbIC BOJIM3H 3aJiekeit Oyporo yriusl.

Poccuiickas umnepus B Hagane XX Beka CYIIECTBEHHO OTCTaBalia
B IPOMBIIIJIEHHOM Pa3BUTHU OT Pa3BUTHIX 3amafHbIX cTpaH. Poccus mo
o01eil BEIpabOTKe 3JIEKTPOIHEPTHH 3aHUMaja JIHIIb> BOCBMOE MECTO B
mupe (2 mupn kBt'a B 1913 roxy), ycrynas smnepy, CIIA, B 30 pas.
Opnako yxe mepen IlepBoii MupoBOil BOMHON akageMHKOM
Baagumupom MHMBanoBuuem Bepuagckum (1863 — 1945) Obun
MIPEIIOKEH TOTHOLIEHHBIA MPOEKT dIEKTPH(PHUKAIIIH BCEH CTPAHEL.

K crpouTensCTBY HEKOTOPBIX JEKTPOCTAHLMN MpUCTynHiu. Tak
coopyxenue Bonxosckoit 'DC momuocThio 20 MBT Havanocs B 1910
rogy. pyrue mpoeKTHl OCTAIHNCh TONBKO Ha Oymare — pealu3alun
IJIAHOB TMOMeEIaNId BOWHA W peBomouusa. Ho eme 10 OKoHYaHHA
I'paxxnanckoit BodHBl B 1920 romy, mpasutensctBo PCDCP mon
pykoBoactBoM B. U. JlennHa paspaboTaio TEpCHEKTHUBHBIA IUIaH
anekTpuduKauu crpansl. s atoro O6puia co3mana 'ocymapcTBeHHAs
KOMHUCCHsI 1O pa3paboTke IutaHa osJiekTpudukanuu Poccum mon
pykoBoacteoMm I'. M. Kp:xkmxanoBckoro. K pabote komuccuu OBLIO
MIPUBIICYCHO OKOJIO JBYXCOT YYCHBIX M HHXXeHepoB. B mekabpe 1920
roga BeIpaboTaHHBIH Komuccuedl mmaH I['ODJIPO  (cokp. or
locymapcTBeHHass KoMHCCHS 10 OSIeKTpUHUKanuu Poccun) Obin
omoopen VIII Bcepoccuiickum cbe3nom CoBeTOB, depe3 TOA €ro
yrBepaui IX Beepoccuiickuii cpe3n CoBeTOB.

TI'O2JIPO 6bln MIaHOM Pa3BUTHS HE OJHOM SHEPIreTHKH, a BCEH
SKOHOMHKH W TIPENIOiarajl PocT JOOBIYM TOIUIMBHO-DHEPTCTUIECKUX
pECypcoB, a Takke CTPOUTENBCTBO KPYIHBIX  TOTpeOuTesnei
JNIEKTpOdHEpTUH. B HeM  mpeaycMaTpuBalloCh  CTPOUTENIHLCTBO
MPEINPHUATHH, 00€CIICUNBAONINX TH CTPOHKH BCEM HEOOXOAWMBIM, a
TaKkKe oOIepekaroniee pPa3BUTHE dJICKTPOIHEPreTHKH. [lmaH ObuLl
paccuntan Ha 10 — 15 jmer u mpegycmarpuBan crpoutenabcTBo 30
palioHHBIX  3nekTpuyeckux  cranuuid (20 TemmoBeix w10
TUAPABINYECKUX) 00meld momniHocTeio 1,75 mmH kBt. OH oxBaThIBal
BOCEMb OCHOBHBIX PKOHOMHUYECKHX pailoHOB (CeBepHbli, LleHTpansHO-
npombiniuieHHbIH, FOxubId, [lpuBomkckuii, VYpanbckuli, 3amagHo-
Cubupckuii, KaBkasckuit m Typkecranckwii). [lapammensHO Benoch
pa3BUTHE TPAHCIIOPTHOM CHCTEMBI CTPAHBI — BOCCTAHOBIICHHE CTAPhIX H
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CTPOUTEIHCTBO HOBBIX JKEJIE3HOJOPOKHBIX JHHUHN, a TAKXKE COOPYKEHHE
Bouro-/loHckoro xanana.

Yxe B 1927 rogy KOIMYECTBO ANEKTPOCTAHIIMKA BO3pOCIo C 75 B
1917 rogy no 858. Cpeau Hux nocrpoeHHas k 1926 rony Bomxosckast
I'DC, u ynukampHast IllaTypckas 3meKTpoCTaHIWSA, NEPBOHAYATHHO
pabotaBmas Ha Topde. B 1927 romy B 3amopokbe HaAYaioch H
CTPOUTENBLCTBO camMoll kpynHoi B CoBeTckoM Cor03€ 3JEKTPOCTAHIIUN —
3HameHuToro JlHemporaca, 3aBepIICHHOE CITyCTS WITH JieT (Ha
MPOEKTHYIO MoITHOCTh B 560 MBT on Bbimen B 1939 roxy, mocne BBona
B CTpOH MOMOJIHUTENBHBIX arperaToB). DNeKTposHeprus JlHemporaca
ObLTa caMOil JCMEeBOW B MUpPE M TO3BOJIMJIA PAa3BEPHYTh B 3allOPOKHE
MacITabHOEe METAJLTypPTHIECKOE TIPON3BOICTBO.

ITnan 'OBJIPO cran ocHoBoi mHmycTpuanuzanuun CCCP. K 1931
roAy OH, B OCHOBHOM, ObUI InepeBbinonHeH. A B 1932 rony BeIpaOoTKa
3JIEKTPOIHEPTHH 1O cpaBHEHUIO ¢ 1913 rogom yBenuymiack No4TH B 7 pa3
(c 2,0 mo 13,5 mupx kBT'9), XOTs TIIAaHUPOBAIOCH YBEIHMUUTH €€ TOJNBKO B
4,5 paza. B pesynmprare CCCP Bblen Ha 3-€ MeCTO B MHpE IO
TPOU3BOJICTBY DJICKTPOIHEPTHH.

Puc. 9.15. MutuHr, nocBsmeHHbI oTKpeITHIO | Mast 1932 roxa
JlHenpoBckoil ruaposnekrpocraniuy uMenu B. 1. Jlenuna.
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IV mepuoa xapakTepu3yercsi OrpOMHBIM POCTOM IIPOM3BOJACTBA
JNEKTPOSHEPTHH Ha TEIUIOBBIX W THAPO-, a IO3AHEE M ATOMHBIX
AIEKTPOCTAHIMAX. DJIEKTPUYECTBO CTAHOBHUTCA BAXKHEHIIMM MPOU3-
BOJICTBEHHBIM (hakTopoM. [IpomcXxomuT d>IeKTpudUKAIMS TMTPOMBIII-
JICHHOCTH, TPAHCIIOPTa, OBITa U CENBCKOT0 XO3SHCTBA, 3apOXKIAIOTCA U
HEBEPOATHO PAa3BHBAIOTCS PAJNOTEXHUKA M DJICKTPOHHKA. MacmTaObnl
MIPOM3BOCTBA DJIEKTPOIHEPIUU CTAHOBSATCS BAKHEHIIMM IOKa3aTeieM
Pa3BUTHS TOCYIApCTBA.

Bonpimoe 3HaueHrne B pa3BUTHU TOPOJCKOTO XO3SKCTBA CHITPAJIO
MOSIBJIGHUE DIIEKTPOTpaHcnopTa. [IepBbIM TpaHCIIOPTOM Ha AJIEKTpUYec-
KOW Tsre, IMONYYHMBIIMM IIMPOKOE PACTIPOCTPAHEHHWE, CTAI TpPaMBaM.
OTOMy TIPEOIIECTBOBAII0O INPHUMEHEHHE B TOPOAAaX PEIbCOBOTO
00IIIECTBEHHOTO TPAHCIIOPTA HA KOHHOM TATE — TaK HA3bIBAEMOI KOHKHU.

M3o0peraTenneM ACHCTBYIONMIErO TpaMBasl SBIISCTCA HEMELKHI
nmKeHep u npennpuHuMmarens Bepuep ¢on Cumenc. B 1879T. Ha
I'epmaHCKOW TPOMBIIUIEHHONW BBICTABKE OH MPOJEMOHCTPUPOBAT
UTPYILIEYHBIH 3JIEKTPOBO3 MOIIHOCTHIO 3 JI. C., KOTOPBINA HCIIOJIb30BANICS
IUIL KaTaHWs ITIOCETUTENCH [0 TepPUTOPHH BBICTABKU. JIOKOMOTHB
MUTAJICS TIOCTOSHHBIM TOKOM HampsibkeHueM 160 B oT TpeTsero pensca,
CKOpPOCTb cocTaBisiia 6,5 KM/4.

= .

'.

Puc. 9.16. DnexrpoBo3 Cumenca (1879 1.)
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B 1881 r. amextporexnnueckas ¢upma «Cumenc u [anbckey,
HCIOIB3ysd HUAC pycckoro ydeHoro @. A. Ilmpoukoro o mepenade
JIEKTPOIHEPTUU Ha PacCTOSIHUE, TOCTpouiia B bepnuHe nepBsiil B Mupe
aNeKTpuuecknii TpamBaidl. B Tom ke romy CHMEHC CTPOUT Takyro Ke
TpamBaiinyo yuaMI0 B [lapmxe. B 1885 romy TpamBaii mosiBuiics B
aHTIIMHACKOM Topoje-Kypopre bikiye.

Puc. 9.17. IlepBblit B Mupe OepiauHCKUiA TpamBaii B koHle XIX Beka.

[TepBriii Tpomneitbyc, kak W TpamBaii, u3o0Open Bepuep ¢on
Cumenc. Komnanust «Cumenc u lambcke» B 1882 1. oTKpbUla B
npeaMecTbe bepiiHa JKCIEpUMEHTANBHYI0 TpPOJUICHOYCHYIO JIHHUS
mpoTsHKeHHOCThI0 540 M. ChEM TOKa OCYIIECTBISIICS BOCBMHKOJIECHOM
TENEXKOH, KaTHBIICHCS IO JABYM MapaUIeIbHBIM KOHTAKTHBIM
npoBogaM. [IpoBoaa pacmonaramiuch JOCTaTOYHO OJIIM3KO OPYT OT IpyTa,
U TIPU CHWJIBHOM BETPE HEPEIKO MEePeXJIECTHIBAINUCH, YTO MPHUBOIAUIO K
KOPOTKHM 3aMBIKaHWSIM. bojiee Hale)KHBI MITAaHTOBBIAH TOKOIPHEMHUK
eme B 1888 r. mcnonb3oBan ansa TpamBaiHOW cetn ®ponk Chopeir.
Opnnako Ha TpoyulelOyc mTaHroBble TokonmpueMHuKH Crpeiira Makc
umann ycranosun numbs B 1909 1. B ycoBepiieHCTBOBaHHOM BHIIE
3Ta CUCTEMa MPUMEHAETCS 0 HAIllUX JHEH.

B nHacrosimee Bpemst O0Jiblie BCeX B MHPE TPOJUICHOYCHBIX CUCTEM
nmMeercs B Poccun — Ha Hauano ampens 2015 r. ux Obuto 85. CaMbiM
JUTMHHBIM ~ TPOJUICHOYCHBIM MAapIIpyTOM B MHUpE SBISIETCS JIHHUS
Cumpepornons — Amymra — Slnra. Ero mpoTssKeHHOCTh COCTaBIISET
86 kM. Ha MoMeHT cTpouTenbcTBa 310 Oblia eauHcTBeHHass B CCCP u
EBporme ropHast MeXIyropoHast TpOIICHOyCHAS JTIMHUSL.
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THENAILLESS KLECTIIC THACTION (345
: , \

Puc. 9.18. [1epBrrii OpuTaHCKUit TpoOIIIeiOyC

[Hupoxoe pacnpocTpaHEHUE IEKTPOTAra MOIyUMIIa Ha >KeJIE3HOH
nopore. IlepBbrii amekTpoBo3 moctpown B 1883 r. amepukaHckmii
uzobpetarens Jleo Jdadr. Ero 10KOMOTHB «AMIEp» MOIIHOCTBHIO
25 1. ¢. ¥ Macco# JBe TOHHBI MOT TSHYTh COCTaB MAacCOU JIECATh TOHH C
MaKCHUMAaJIBbHOW ckopocThio 17 kM/4. JladT Takke, HE3aBUCHMO OT
€BpOINEUIIEB, NOCTPOMI U TPAMBANHYIO JIUHUIO B banTumope.

Ilonavanmy, kpoMe TpaMBaMHBIX JHHHUH, DSJEKTpUUECKas Tsira
NpUMEHSJIach B OCHOBHOM Ha TPOMBINIICHHBIX MPEIIPHATHIX,
PYOHHKAaX W B YroJNbHBIX KOISIX. HO ¢ yBeIMYeHHWEM MOITHOCTU
OJICKTPOBO30B €€ CTaJIM INPHUMEHATH Ha TOPHBIX JXCJIE3HBIX JOporax.
OcobenHo 3(hheKTUBHBIM 0Ka3al0Ch MPUMEHEHUE AIEKTPUIECKOH TATH
Ha TIepeBaJbHBIX M TOHHENBHBIX ydacTkax. B 1895 r. B CILIA Obutn
E)J'IeKTpI/I(bI/ILlI/IpOBaHI)I TOHHCJIb B BaJ'ITI/IMope 1 TOHHCJIBHBIC IMOAXOAbI K
Hrro-Mopky. Ha Heili 2leKTposHeprus MOJBOIMIACH K AEKTPOBO3Y TI0
TPETBEMY PENbCY, HANpPsDKEHHE IOCTOSHHOTO TOKa B KOTOPOM OBLIO
650 B. /Iyis 9TMX y9acTKOB OBUTH MOCTPOCHBI 3JICKTPOBO3bI MOIITHOCTHIO
185 kBt (251 1. c.), pasBuBaBmiHe CckopocTh 50 kM/4. Bckope
ANIEKTPOTSATY CTAIU MPUMEHSTE ¥ B IPUTOPOTHOM IBIDKCHUH.

[Mocne IlepBoit MHPOBOW BOWHBI ANEKTPUDUKANUSI KEIC3HBIX
JIOPOT HaYMHAETCs] BO MHOTUX CTpaHax. DIIEKTpUYEcKasl Tsra BBOJIUTCS
Ha MAarucTpaJIbHBIX JIMHHUSX C OOJNBLIONW IUIOTHOCTBIO IABIKEHUS. B
CCCP B 1930-¢ Tompl OBLI JNEKTPU(PHUIUPOBAH PSI TPYTHBIX IO
Mpo(dUITF0 YYaCTKOB *kKelle3HbIX Aopor Ha Kaekaze. IlepBbiii cOBETCKHIA
AJIEKTPOBO3 OBLT JUIEH3HOHHON KOMHEW 3JIEKTPOBO30B aMEPHKAHCKOTO
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npousBozacTBa. [loaroroBka ero mpousBojcTBa Havamack B 1929 r. —
ANIEKTPUYECKOE O0OpYHOBaHHE H3TOTABIMBAIOCH Ha MOCKOBCKOM
AJIEKTPOMAIIMHOCTPOUTENIFHOM 3aBojie  «JlMHamMo», a MexaHudeckas
gacth Ha KoomMeHCKOM 3aBoje. DJIEKTPOBO3 MOJIYYWI HAUMCHOBAHUE
Cc (Cypamckuit CoBetckuii) u Obu1 00KaTaH B HosiOpe 1932 rona.

B 1932 r. 3a pekopIHO KOPOTKHUH CpPOK Ha 3aBoie «JluHamo» U B
LenTpanpHOM TOKOMOTHBOTIPOeKTHOM Or0po (LIJITIB) ObL1 cripoekTupo-
BaH, a K 5 HOAOpS TOro e rojaa, MCHee YeM 3a TpU Mecsma, ObUI
MOCTPOSH MEpBBI  DJEKTPOBO3, KOHCTPYKLHUS KOTOpOro  Oblia
paspaborana B CCCP. O monyunn HammeHoBanue BJI-19 B decth
Bnamumupa Jlennna, 19 o3Havano Harpy3ky OT IOBIDKYIIMX KOJIECHBIX
nap Ha penbehl. Yxe K 1935 rogy B CCCP 6b110 3neKTpu(UIMPOBAHO
1907 kM myTel, Ha KOTOPBIX paboTao 84 HeKTpoBo3a.

PPCTELTLLLALLLLL L i bl
Puc. 9.19. BJI-19-01 — nepBsrit B CCCP
IPY30BOM 3JIEKTPOBO3

B Hacrosmiee Bpems o00Imas MNPOTSHKEHHOCTh 3JIEKTPUYSCKUX
JKeJIe3HBIX TOPOT BO BceM Mupe gocturia 200 ThIC. KM, YTO COCTABJISET
mpumepHo 20% oOmield wx UIMHBL. OTO, Kak MpaBWio, Haubojee
TPY30HANPSDKEHHBIE JIMHUM, TOPHBIE YUYACTKHA C KPYTHIMH MOAbEMaMH U
MHOTOYUCIICHHBIMH KPHUBBIMH YYaCTKaMH ITyTH, MPUTOPOJIHBIC Y3IIbI
00JIBITUX TOPOJIOB C HHTEHCUBHBIM JBH)KEHHUEM 3JICKTPOIIOE3I0B.

Eme omHMM TpaHCHOPTHBIM CPEACTBOM C 3JIEKTPOMOTOPOM CTal
3JIEKTPOMOOUIIb, KOTOPBIA MOSABUJICS 33J0JIT0 JIO CO3JaHHs JBUTATEIIS
BHyTpeHHero cropanus. B 1830-e rr. mornanaen PobGept AHaepcoH
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M300peN TMepBblid KUMaX Ha 3JIEKTpUUeckol Tare. Takke HEOOIBIION
3JIEKTPOMOOHIIH OBLT pa3pabdoTaH M MOCTPOCH routananaMu CTpaTnHOM
I'ponunrenom u ero momoniaukom Kpucropepom bekkepom B 1835
roay. B naugane 1840-x rr. PoGepT AHIEpCOH U aMEpPUKAaHCKUH Ky3HeI[
Tomac JlaBeHTIOPT co3aau 0oJiee COBEPIIICHHBIE MOICIIH.

OpHaKO CKOPOCTh BCEX ATHX MAlllMH HE MpeBblnana 4 KM/4. DTo
OBLIO CBSA3aHO C OTCYTCTBUEM HAJEKHOI0, KOMIAKTHOTO U 3apsKaeMOro
akkymyssTopa. [logzapsskaeMble, KOMIIAKTHBIE U €MKHE aKKyMYISATOP-
Hble OaTapen MOSBWIUCH TONBKO B 1880-¢ rr. Torna u ObUTH CO3IaHBI
AJIEKTPOMOOMITH, CIIOCOOHBIE pa3BMBaTh CKOpocTh 30 KM/4 ¢ 3armacom
X0Za, JOCTaTOYHBIM ISl COBEPIICHUS HEOOJBIINX MOE3OK B TCUCHHE
BCEro MAHSA. BONBIIUM JOCTOMHCTBOM ODJIEKTPHUECKHUX TPAHCIIOPTHBIX
CPEICTB, TI0 CPAaBHEHHUIO C MAPOBBIMH U OSH3WHOBBIMH aBTOMOOWISAMHU
ObuUIM OECIIYMHOCTh, OTCYTCTBHE 3allaXOB M BPEIHBIX BBHIXJIONOB W
JETKOCTh B ympaBieHuH. CKOPOCTH DIEKTPOMOOMIICH Takke Oblia
Boime. B 1899 rongy OGenbruen; Kamuinp MeHaTiu MOCTaBHI PEKOPI
ckopocTu — 106 km/4.

ONeKTpOMOOIIIH ¢ yCIEXOM HCIIONB30BATNCE KaK TaKCH, CKOpas
MOMOIIb M JJa)Ke€ B KadecTBE MOXKapHBIX aBToMoOmieil. B 1880-x rr.
Pansd Yopna 3anyctun B JIoHAOHE JTUHHUIO IBUKEHHUS DIIEKTPHUUECKUX
OMHHOYCOB. A  HauboJblllee pPaCHpOCTPaHCHHE 3JIECKTPOMOOHIIN
nosryawiia B CIIA, rae ux 6s110 O0sbine, yem aBromodmiei ¢ JIBC.

Puc. 9.20. Dekrpomobmite mpomsBoacTsa Baker Motor Vehicle Company
1908 rona BeITycKa
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Puc. 9.21. DOnexrpuueckuii pypron Walker 1909 roxa Beimycka

Pa3paboTkoit 3nekTpoMoOwieli 3aHuManuch W B COBETCKOM
Coroze. B 1935 r. Ha 6a3e aBromobuist I'”A3-A ObLI IIOCTPOEH MEPBHIi
COBETCKHH 3JeKTpoMoOmIb. Toraa ke B 1a00paTOpHM 3JIEKTPUUYECKOM
Tarnk MOCKOBCKOTO JHEPreTHYECKOr0 HWHCTUTYTA IOJ PYKOBOICTBOM
npodeccopa B. E. Pesendopma u wumkenepa 1. M. I'ajgkuna Obll
CO3JIaH JIBYXTOHHBIN 31eKTpoMoOmis Ha 6a3e 3MC-5. beur moctpoeH u
TIePBBIN COBETCKUI 31eKTpoOyC.

Ho yxe co Broporo necstuwierus XX Beka apromoounu c JIBC
CTaHOBATCS OoJiee YIOOHBIMH, HAJC)KHBIMU U JICIIEBBIMHU, TTOBBIIIAIOTCS
WX JKCIUTyaTallMOHHBbIC XapakTepucTuku. K sToMy crieayer mo0aBHThH
paciupenue 1004 He(hTH M pa3BUTHE TEXHOJOTHH €€ MEPErOHKH, B
pe3ynbTate dYero OEH3WH CTAaHOBUTCS Ha TOPAAOK  JICIICBIIE.
CTpOUTENLCTBO aBTOMOOMJIBHBIX JIOPOT JaJi0 BO3MOMKHOCTH JaJIbHUX
MyTEIIECTBUHN, Ui KOTOPBIX AJIEKTPOMOOMJIM HE TpHcrocoOneHsl. B
pesynbTate B 1920-¢ TOABI 3JIEKTPOMOOMIICH BBITYCKAIM YXKE MEHEe
OJTHOTO TIPOIICHTAa OT OOIIEro MPOU3BOACTBA, a K KOHITy 1930-X BBIMYCK
MPAaKTUYECKH MpekpaTwicsi. OIHaKO B MOCIEIHHE TOABI HMHTEpEC K
3JIEKTPOMOOMIISIM BHOBB MPOOYIMIICA W B HACTOSIIEE BpeMs 00BEM HX
peanmm3anuu coctaBisieT S00 THICSY B TOJ.

9.5. Pa3BuTHe IBUraTe el BHyTPEeHHEr0 CropaHus

ITapoBasg mammua Bo BrOopoil monosuHe XVIII Bexa mnosyuma
HIMPOKOE NPUMEHEHHE M COBEpLIMIa NEepeBOpoT B TexHuke. OHa
OBICTPO cTana IJIaBHBIM [BUTATelieM W B IPOMBIIUIEHHOCTH, W Ha
TpaHcnopre. OJHaKO rPOMO3JKUE NApOBBIE MAIUUHBI C UX OIPOMHBIMU
KOTJIaMH HE MOTJIM YAOBJIETBOPHTH HOTPEOHOCTH MAJBIX IPEINPHATHIA.
Vx Hemb3s OBUTO yCTaHAaBIMBATh BOJIM3M XWIBIX 34aHUi. K Tomy xe
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KIIJ] nmapoBbIXx MaliuH ObUT O4Y€Hb HU30K, U CYILIECTBEHHO MOBBICUTH €T0
ObUTO0 HEBO3MOXKHO. OCHOBOIOJIOKHUK TepmomuHamuku Canu KapHo
eme B 1824 r. B cBoeil paboTe «Pa3MbllIIeHUs 0 ABUXKYILEH CUIe OTHS
W MallMHaX, CIHOCOOHBIX pa3BUBATh ATY CHILY» IOKa3all Oecrepcrek-
TUBHOCTH IIOPUIHEBBIX MApOBBIX MalllMH. BMecTo HUX OH mpenjaraet
JBUTaTeNIb BHYTpEHHEro cropaHus. OOHAKO pa3BUTUE TEOPUH
TEIUIOTEXHUKH W TEXHOJOTHMH MAIIUHHOTO MPOM3BOJACTBA MO3BOJIHIIO
co3matb Oojiee COBEpUICHHBIC, Ye€M IIapOBBIE MAIIWHBI TEIUIOBEHIC
IBUTATEIN — MApOBHIE TypOWHBI M OBUTATEIH BHYTPEHHETO CTOPAHUS
TOJIbKO BO BTopoii mojoBuHe XIX Beka. C uUX pacnpocTpaHeHHUEM
MIPOUCXOAUT IIEPEBOPOT B IHEPTETHKE.

[lepBble MONBITKM CO3aHMA ABUraTells BHYTPEHHETO CropaHus
(ABC) npeanpuHuMarOTCA €Ile 0 BO3HUKHOBEHHUS TEOPETHUYECKUX
OCHOB JIBUTATEJECTPOCHUS — HAyKu TepMoauHamuku. B 1794 r.
aHrnuuaHud CTpUT B3sUl HATEHT Ha IOPILIHEBOM JBUraTellb, Ha JHO
LHIINHPa KOTOPOTO HAJIMBATACh TOprOYas >KUAKOCTh. OHa ucmapsiach
U CMEIIMBAJAaCh C BO3AYXOM, a IMOJIy4eHHas ToprodYas CMech
BOCIDIAMEHsUIaCch M IOAOpachiBaia MOPIIECHb, COSANHEHHBIN PHIYasKHON
nepenauedt ¢ HacocoM. B Hauanme XIX Beka BbIJAaeTCs €UIe HECKOJIBKO
nateHToB Ha JIBC. OHaKo OHU OCTaOTCs TOJIBKO Ha Oymare. Y Tonbko
B 1824 r. ocHOBoOIMOJIO)KHUK TepMonnHamuku C. KapHo mpenckaspiBaet
paboumii mukn dersipexTaktHOro JIBC, COOTBETCTBYIOWIMI YeTHIpEM
X0o4aaM IOpUIHA.

OcobeHHO OCTpO MOTPEOHOCTh B KOMIAKTHBIX M IKOJOTHYECKU
0oJiee YHMCTBIX ABHTATEIIX OMIyIaiach Bo DpaHIUU C ee pa3BUTOU
MEJIKOM IpPOMBIIUIEHHOCTBI0. VIMeHHO ¢paHmy3ckuii mMexaHuk KaH
Irtben Jlenyap (1822 — 1900) mepBeiM m00HICS ycmexa B Jejie
cozmanust JIBC. B 1860 1. OH HauWHaeT CTPOUTh W TIPOAABATH
nByxtakTHele JIBC, paboTaroniie Ha CBETHIBHOM rase, ¢ 3aKUraHHEM
oT 3J'[eKTpH‘leCKOI71 HCKPBLI. HpI/IMeHeHI/Ie B Ka4€CTBC TOIIJIMBA CBCTUJIIb-
HOro raza ObUIO MPOAMKTOBAHO MOTPEOHOCTSMHU TOPOJICKOM MPOMBIII-
JIEHHOCTH W IIUPOKAM pACIpPOCTPAHEHUEM Ta30BOTO OCBEIICHUSI.
OpHako JJisl CeNbCKOM MECTHOCTH Ta30BbIC JIBHTATENU ObLTH HETIPHME-
HUMEL. [[BuraTens Jlenyapa ObIT epBBIM, IPAKTUIECKH PabOTAIOIINM U
cepuitHo BrimyckaeMbiM [IBC. Ho mo cymecTBy oH OBIT IIPOCTO MOJEP-
HU3allMe apoBOTO JIBUTATENS, 32 UCKIIOYCHUEM TOTO, YTO TOPIIEHb B
LWIMHIpE MepeMeniacs He Mol JaBICHUEM Mapa, a 1Moj Bo3AeHCTBHEM
BOCIUIAMEHEHHOM B LWJIMHAPE CMECH BO3/IyXa M CBETWJIBHOTO TIa3a.
Paboranu nurarenu JleHyapa miaBHO M JOBOJBHO HAJEKHO, UX 3aITyCK
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HE BBI3BIBA 3aTPyJHCHUH BBUIY OTCYTCTBHUS IIPEABAPUTEIHLHOTO
ckatuss. OIHAKO OTCYTCTBHE CXAaTHS BO3AyXa B  LHIHHIPE
orpannuuBaet KI1/] neurareneii Jlenyapa, on cocraBnser 3 — 6 %, kak
M Yy TMapoBBIX MalIdH TOro BpeMeHH. Ho, HECMOTpsi Ha BBICOKYIO
CTOMMOCTb TIOJIy4aeMOii 3Hepruu (B JBa pasa BbIlIE, 4eM y OOJBIINX
MApOBBIX MAIINH), OHU MMOJYYHIIH [IMPOKOE PACIIPOCTPAHEHHE.

L)
T TRTITER T4

Puc. 9.22. T'azoBsIit nBuTaTens Jlenyapa

Jlenyap He 3aHMMAJICSI COBEPIICHCTBOBAHHEM CBOETO IBHTATENS, U
ero o0olen HeMelKuii u300peTarens u kommepcanT Hukonayc Aezycm
Otro (1832 — 1891). B 1877 r. oH co3nan uerbipexTaktHblii J[BC ¢
TIpeIBapUTENbHBIM CKATHEM U UCKPOBBIM 3akuranueM. KI1/1 muraTtens
nocturan 20 %. Luki, mo KOTOpoMy OH paboTan, Ha3Bajld IMKIOM
Ott0. B HacTosiee Bpemsi OOJNBIIMHCTBO aBTOMOOMIIBHBIX JIBUTATENCH
u muorue apyrue JIBC pa6otaror o nukiry OTTO.

Puc. 9.23. I'a3oBe1ii asurareins OTTO

199



B kxomnanuu Otro B /JleiiTiie HauWHAIM CBOK JAEATEIBHOCTD
Tortan6é daiimuaep u Buabsreasm Maiibax, a 8 1880 r. onu oTkpbuH
cBoe geno. M3obpeTarenu peuInwig, 4TO TOIUIMBOM JUIS UX JBUTATeNs
JIOJDKEeH OBITH HauboJiee JIErKo BOCIUIAaMEHSEMBIH IPOAYKT MeperoHKH
HepTH — OeH3uH. OH B TO BpeMsI B OCHOBHOM IPUMEHSIICS JJIS1 YHCTKU
OJIeX/Ibl M MPOJABANICA B anTekaX. beH3WHOBBHIA ABUraTelb HE OYEHb
CHJIBHO OTJIMYaeTcs OT Ta30BOr0, HO TpeOyeT KapOropaTopa il IpHUro-
TOBJICHUSI Toprouell cmecu. [lepBblii KapOWOpPATOPHBIA JBUTATENb
[Haiimep u Maitbax ckoHCTpyupoBamu B 1885 1. JIBUrarens moayquics
IIOCTATOYHO KOMITAKTHBIM W IPUTOAHBIM ISl YCTAHOBKY Ha HEOOJbIINE
TpaHcnopTHBIE cpencTBa. Tak nocreneHHo JIBC npeBocxonar mapoBble
JIBUTaTE€IX M TIO KOMIIAKTHOCTH M TO SKOHOMUYHOCTH. B 1887 .
Jatimmep m Maiibax Havaiw BBITYCK JIOJOYHBIX MOTOPOB, KOTOPKIC
CTaJIA TJIABHOW MpOAyKIueH (UpMBI Ha HECKONBbKHX JieT. 10 aBrycra
1888 r. comepiumi nepBBIil MONET BO3MYIIHBIN IIAp, MPUBOAMMBIN B
JIBIDKEHHE ABUTATENIEM BHYTPEHHETO cropanwus Jlaiimiepa.

B1889r. [aiimmep wu Maiibax TOCTPOWJIM CBOW TEPBBIN
aBTOMOOMJIb, OOJIBIE TOXOXKMH Ha Opuuky Oe3 somaau. Jpyrum
n3zobperarenem aBToMoOmis cran Kapn benn. B 1885 r. on 3akoHumn
paboTy Haxg  TPEXKOJCCHBIM  aBTOMOOWIEM.  YeThIpeXTaKTHBIN
OCH3MHOBBI JBHTATeNlb, pa3MEIIEHHBIH MEXAy 3aJHUX KOoJec,
MPUBOJMII UX BO BpalllEHUE C TIOMOILBIO LIEMHOM Nneperadn.

Puc. 9.24. Astomobuits Jlafimiepa
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Puc. 9.25. ABromo6uns benna

Puc. 9.26. Ipurarens duzens

CaMblif PKOHOMHUYHBIN, TTOJTyYUB-
MUK UpOYaNIIiee pacIpoCTpaHEHUE
JIBUTATENb, CO3Mall HEMEIKHH HHKe-
uep Pymosng Juzean (1858 — 1913).
OcHOBHas wuzues JAM3eIbMOTOpa —
MOCTENIEHHOE CrOpaHue TOIINBa ObLIa
BbickazaHa eme C. Kapno. [nsa
peammzanuu  3To  waem  J{mzenb
OPeUIOKUI  CKUMaTh B LWIHHIpPE
YHUCTBIA BO3MYyX, a TIOCJE €r0 HarpeBa
B pe3yJbTaTe€ C)KaTUsl BIPHICKUBATDH
Tyna TorumBa. B 1892 — 1897 rr. on
paspabatbiBaeT KommpeccopHslii JIBC
C BOCIUIAMEHEHMEM OT IpelBapu-
TEJNbHO CHJIBHO CXKAaTOTO B LIMJIUHJIpPE
Bo3ayxa. IlepBoHavyasbHO B KadecTBE
TOIIMBA MPEAIOJAarajiock HCIIOIB30-

BaTh YrOJNBHBIM MOPOIIOK, TaK Kak cBoed HedTH ['epmanus He mMMena.
OnHaKo penmuTh NpodeMy OYHUCTKY HMINHAPA OT MPOLYKTOB CTOPaHHS
€My HE yJaloch, K TOMY )K€ YTroibHas IbLIb CIYy)KWia aOpa3suBOM, U
TPYIIMECs MOBEPXHOCTH OUYCHb OBICTPO HM3HAIIMBAINCH. 3aTO HOBBIH
JBUTaTelb MPEKPAcHO paboTal Ha 0TXOJaX MEPEroHKU He(TH, KOTOpbIE
CTaJIM Ha3bIBaTh AU3EIbHBIM TOIUIMBOM U JIaKE Ha CBHIPON HETH.
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IlepBelif ngBUraTens, noctpoeHHslt Juzenem B 1897 rogy Ha
3aBojic B AyrcOypre, uMen oIuH IMWIMHAP auamerpoM 250 MM, Xon
mopinHs coctaBisut 400 Mm. Beicota nBurarens Obuia 3 M. J[Burarens
pa3BHBaJI MOIIHOCTH Okouyio 20 i1. c. mpu 172 06/mMuH. OH paboran Ha
ceIpoid He(TH, pacxomys 258 r TormmBa Ha 1 1. ¢. B yac. B 1898 . ator
MOTOp OBII TpeJCTaBIeH Ha BhiCTaBke B MronxeHe. Yepe3 rom B
MrioHxeHe OBUIM TPEINCTABICHBI YXKE IATh IU3CNBHBIX JBUTATEICH,
MPOM3BENCHHBIX HAa AyYrcOyprcKOM MAamIMHOCTPOHMTENFHOM 3aBOJE, a
takke 3aBogax Otro n Kpynma. Eme Gonpiimii ycriex uMen JBUTATENb
Huzenst Ha Ilapmwxckoit BeicraBke 1900r. B 1904 r. B Poccun
I'. B. Tpunkiep co3maer MeHee TPOMO3IKMKA | emie  Oojee
SKOHOMHYHBIA OECKOMITPECCOPHBIN TU3EITh.

Bce 310 mobynwino memsblil psa BeAyIMX MAIIMHOCTPOUTEIBHBIX
3aBOJIOB MPHCTYIHUTh K BBIMYCKY mu3eneil. 3a mepuon 1912 — 1932 rr.
TONBKO TPH BEAYIINX TU3ETBHBIX 3aBoma EBpomsl: «bpatbst 3ymbrep»
(UIseitmapus), «MAN» (I'epmanust) u «bypmeiictep u Beiin» (Hanus)
BBIITYCTHIJIN MHOXKECTBO Pa3iIMYHBIX Au3eliei ooeil momHocTeio 9 300
ThIC. JI. . JlM3enp HaXOOWT IIMPOKOE MPUMEHEHHE HE TOJBKO Kak
CTAIMOHAPHBIH JBUraTE b JJIs 3aMEHBI TIAPOBBIX MAIIIUH, HO U B PSYHOM
U MOPCKOM (hJI0TE, a TaKKe Ha JIOKOMOTHBAX.

OcobeHHO OypHO JHM3ENECTPOCHHWE Hayallo pPa3BUBAThCS C
1930-x rr. Ecnu k Havany 1931 r. aBTOTpaHCIIOPTHBIX JM3ENeH ele He
ObUTO, TO Yepe3 Tpu Troia B ['epmanmu HacuuThiBaOCH yxke 16 000
aBTOMOOMIEH ¢ AW3eNbHBIMA ABuratensmu, B Anroun — 8 000, a BO
BCEX OCTalbHBIX cTpaHax eme nopsaaka 10000. Jlupepom B
MPOM3BOCTBE aBTOMOOMIIBHBIX Au3enedl B Hadane 1930-x rr. Oblia,
OesycnoBHo, ['epmanus, rme 75 % BBITyCKaeMBIX TPY30BHKOB WU
aBTOOYCOB OCHAIIAIUCH 3TUMU JIBUTATEIISIMH.

YcnemHoe npuUMEHEHHE Au3eneil B aBTOMOOWISIX U TPaKTopax
MOOYAMIO KOHCTPYKTOPOB K pa3pabOTKe aBHAIIOHHEIX TU3EIIEMOTOPOB.
B stom Takke ocobOeHHO mpeycnena ['epmaHus, Tae eie B IMEPHOJ
IlepBoii mMupoBoil BoWHBEI ¢upMol «HOHKEpc» OBLT CHPOESKTUPOBAH
aBHanMOHHBEIN am3enb. B 1933 1. cozmamm FOMO-205 (700 1. c.),
nozaaee — FOMO-207 (1000 . ¢. ¢ TypbonamayBom). 700-cusbHbIE
aBHagu3enu Obut Takxke Uy GupMsl «/laiimnep — beniy. Ycunenno
Benu pa3padbotky BMW u Cumenc. Ha Bropom mecte Obiiu CIIA, rae
K Hayairy 1930-x rr. auszenu yxe cTaBWiIM Ha camojeTbl. Hanbonbumx
ycrexoB  jgobwimck  ¢upmel  Ilakkapa, ABwdiimmuH u  ['mGepcown.
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B Coserckom Coroze mox pykoBoactBoM A. JI. Hapomckoro Obu1
co3xad asuaauzens AU-1.

B mnacrosimee Bpemsi KIIJI aBTOMOOWIBHOTO IH3eNs JTOCTUTAET
40%, B TO BpeMs Kak y KapOroparopHoro oH He Beime 30%. Uto
KacaeTcsi OrpOMHBIX THXOXOJHBIX CyHOBbIX mguseneil, To mx KII/]
noxomuT 10 90%.

9.6. PazBuTHE TypOOCTpOECHUS

Jpyroii anpTepHATHBON NapOBOW MAIlIMHE CTAH TapoBbIe TypOH-
Hbl, 3aMEHUBILNE [apOBbIE MAILIMHBI HA JIEKTPOCTAHLUAX U MOPCKHUX
cynax. Wpes pgBurarens BHEIIHEIO CropaHus C  IOJy4EHHEM
HENOCPEICTBEHHO BpallaTeIbHOTO JIBWXEHHsI IOSBUIACH HaMHOIO
paHbplIe TOPIIHEBOM mMapoBoi MamuHBL. [lepBeIME H300peTaTeIsIMu
Takux ycTpoicTB ObutH I'epon Anexkcanapuiickuit u [xosanuu bpaHka.
OpHako Ui MOMYYEHUsS] MPAKTHUUECKU NPUIOJHOTO JBUTATENST OJHHUX
uneir OBUIO Mallo, W, HECMOTPS Ha MPOCTOTY B KHHEMAaTHUECKOM
OTHOUIECHHUH, [I0 CPABHEHHUIO C IAPOBOM MAIIMHOH, MapoBble TYpOUHBI,
MPUTOAHBIE JUIS NMPAKTUYECKOTO HCIOIb30BAHUS, MOSBUINCH TOJIBKO B
kon1e XIX Beka. Co3gaHne SKOHOMUYECKH BBITOJIHBIX MMAPOBBIX, a TEM
0osiee ra3oBBIX TypOWH TpeOOBajO 3HAHUI CBOMCTB Mapa WJIM raza u
3aKOHOB MX HcTeueHHs. Kak mokasanu Ooree MO3IHHE MCCIEAOBAHMUA,
TypOMHA HMeeT HKOHOMHUeckH oOocHoBaHHBIM KIIJ[ Toysbko mpH
JOCTaTOYHO BBICOKHX TapaMeTpax (TemIlepaTypa W AaBJICHHE) Tapa U
BBICOKOH YITIOBON CKOPOCTH BpamieHHs poTopa. IIpon3BOACTBO Takux
TypOuH TpedyeT, B CBOIO OYepelb, COOTBETCTBYIOUICH TEXHOIIOTHH,
CHELMAJIBHBIX KAPONPOUYHBIX CTaJe M JOCTaTOYHO TOYHBIX PAcUETOB
Ha NMPOYHOCTb.

HepBbIe MAacCIITa0OHbIE OMBITHI HaJl UCTCUCHUCM IIapa U rasa ObLTH
npoBenensl B 1839 r. bappe ne Cen-Benanom u I1. BanTtienem n ganmm
YHCJIOBBIC JaHHBIC O BBICOKOM CKOpPOCTHU Iapa U rasa npu UCTCUYCHUHU U3
cocyna. B ato xe Bpems K. B. Iloncene paspabotan OCHOBBI TEOpUH
BOJASHBIX TypOuH. Ero umccienoBaHusi MoOKa3ald, YTO Ul MOIY4EHHs
MakcuManbHoro KIIJ] ckopocTh Ha OKpPYXHOCTH Kojeca TYpOHHBEI
JOJDKHaA OBITb HE MEHBIIE ITOJOBHUHBI CKOpPOCTU MIOTOKA. VkazaHHbIC
00CTOATETHCTBA MEIIATH CO3aHuI0 3P ()EKTUBHBIX MMapPOBBIX TYpOHH.

Tem He MeHee, TONBITKM CO34aTh TYPOWHHBIH JBHTATENb
OpeANPUHUMAIOTCA BO MHOI'MX IPOMBIIIJIEHHO PAa3BUTBHIX CTpaHax. 3a
nepBble 1Be TpeTH XIX Beka Obu10 mpeytoxkeno cBbime 200 mapoBbIX
TypOuH. B OCHOBHOM OHU MMEIOT HEOOJBIINE PA3MEPbl U MOIIHOCTb U
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MPUMEHSIOTCA TaM, TnAe TpeOyeTca OoJblias yrioBas CKOPOCTb
BpamleHHus] — Ha JIECONMWIKAX Ui JAWCKOBBIX I, B MOJOYHBIX
cemnapaTopax, UeHTPOOEXKHBIX Hacocax U BeHTWIATOpax. [Ipon3BoacTBoO
3TUX TYpOMH HOCHIIO KYCTapHBIH XapakTep U HE UMEJIO 0CO0O0TO ycrexa,
Tak Kak oHuW wuMenu HeBbicoknd KIIJI wm mpumenssuce Tam, rae B
Ka4eCTBE TOIUIMBA ISl KOTJIOB MCIIOIB30BAIHCEH PA3INIHBIE OTXOIBL.

UYro kacaercs Oojiee MOIIHBIX TypOWH, TO IJISl TOBBIICHHUS HX
KIIJ] 6puta mpemioskeHa uaess MHOTOCTYIIEHYAThIX TYpOHWH, B KOTOPBIX
map TepsieT CBOE MAaBJICHHE IOCTECIIEHHO, MACHCTBYS Ha JIOIATKH,
pa3sMeleHHbIE COOTBETCTBYIOUIMM 00pa3oM, HecKoibko pa3. Tak B
1853 r. TépHep mpeUToKHI KOHCTPYKITUIO MHOTOCTYIIEHYATOH ITapoBOi
TypOWHBI, COCTOSIIECH W3 HECKONBKUX OCEH, Ha KOTOpPHIE HACAaKEHBI
o0JionavyeHHbIe JUCKU. 3yOuaThle Kojieca IepelaloT BpalleHue OT 3THUX
oceil Ha obumit Ban. Bemen 3a aTuM nenslit psng u3oOpetareneit
MpeIiaracT CBOM HIEH MHOTOCTYICHYATHIX MapOBBIX TypOHH. OmHAKO
9TH TypOWHBI HE HAIUIA TMPUMEHEHHS U3-3a OTCYTCTBHUS MAaTEpUAJIOB U
TEXHOJIOTHH.

B mocnemneit tpetm XIX Beka B CBS3U C AJEKTPUPHUKAIUCH
MPOU3BOJACTBA M DJIEKTPUYECKUM OCBEUICHHEM TOpOJOB, BO3HHMKAET
MOTpeOHOCT B JKOHOMMYHOM W MOIIHOM TEIUIOBOM JIBUTATele,
TIPUTOHOM JIJIsl yCTAHOBKH Ha anekTpocTtannusix. K 1880-m rr. co3penn
BCe YCJIOBUS I co3nanus 3(QekTHBHON mapoBoi TypOuHBI. Hayka
TEIUIOTEXHHUKA JJOCTHUIJIA OMPEAETICHHBIX YCIEXO0B, JOCTaTOYHO XOPOIIO
OBUTM W3y4YeHBI CBOMCTBA BOMSHOTO Iapa M 3aKOHOB €r0 HCTCUCHHS.
MammHHOe  TPOM3BOACTBO M METALTyprusi  OBIIM  CITOCOOHBI
VIIOBJIETBOPUTh  MOTPEOHOCTH  TypOOCTpOeHHsS. bBONBIIMX  BBICOT
JIOCTHUIJIM TAKXKE CONPOTHUBIIEHUE MAaTEPUAJIOB M TEOPUS YIIPYTOCTH.

OcoObIif WHTEpEeC BBHI3BIBACT OJHOAMCKOBAs MapoBas TypOHWHA
akTUBHOTrO Tuna mBeackoro nuxxeHepa Kapuaa I'ycraBa Ilarpuka ne
JlaBans (1845 — 1913), coznannas B 1889 r. u npenHasHAuCHHAS IS
MOJIOUHOTro cemnaparopa. IlepBas ero TypOMHa MOIIHOCTBIO 5 JI. C. €O
ckopocThio BpamieHust 30 000 o6/mMuH ObIIa MPOAEMOHCTPUPOBAaHA Ha
BbicTaBKe B Yukaro B 1893 romy. [Tozxke n3o0peraTens mocTpous Gosee
KpYIHBIE TYpOMHEI, camasi MOIIHAs U3 KOTopeix B 500 1. c. ¢ gucimoM
oboporoB 9870 wmMmena cpeaHud guamerp Koseca 750 MM.
Heo6xoquMocTs NPUMEHEHHS TPOMO3JIKUX 3yOYaThIX ITOHMKAIOLINX
mepeAad ToOMeENIajga I[MHPOKOMY BHEApPEeHUIo TypOuH ne JlaBais.
Opnnako, Omaromapst nme JlaBamro, OBUI peIIEH WENBIA PsI MPOOIEM
TypbocTpoenus. Cpenu HUX:
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1. pacummpsromeecs coIUIO, TO3BOJAIONICE MOHM3HUTH JaBICHHE
mapa HIWKE KPUTHYECKOTO U IIOBBICHTH CKOPOCTH €T0 HCTEUCHHS IO
BEJIMYMHBI BBIIIE CKOPOCTH 3BYKa (1200 — 1500 m/c);

2. THOKMI BaJ, MO3BOJIAIOIIMK ITOHU3UTH KPUTHYECKHE 0OOPOTHI
TypOWHBI W BBIBECTH HUX 3a MpeAensl pabodero auamazoHa. ITO
MO3BOJIWJIO TIPUMEHHUTH TakKue BBICOKHE uuciia obopotoB (mo 32 000
00/MUH), KOTOpble  HAaMHOIO TpEBBIIIAIM  4YHClIa  00OpOTOB
pacrpoCTpaHEeHHBIX B TO BPEMS IBUTATENCH. ;

3. JHMCK paBHOTO CONPOTHBICHUS, IOIMYCKaBIIMA ero paboTy ¢
OOJBIIIMU OKPYXHBIMH CKOpOCTSIMH (350 m/c);

4. cucreMa 3aKpeIUICHHS JIOTIATOK;

5. mapoBbIe TOIMINITHUKY;

6. «pa3pymmTens BaKyyMa» IpH CIWIIKOM OOJNBIINX 000OpoTax
TypOUHBI;

7. TIpUMEHEHHWE CIICIMAIbHBIX MAaTepHalloB — HHUKEJICBOH CTain
JUISL TUCKOB M JIONIATOK;

8. 3y0Ouaras mepemayda ¢ OOJBIINM MEPEAATOYHBIM OTHOIICHHEM.

Puc. 9.27. Ogaonuckosast TypOuHa JlaBans

OcobeHHOCTEIO TBOpYecTBa JlaBans SBISETCS OTCYTCTBHE Y HETO
TEOPETUIECKUX OCHOB IS M300peTeHuid. IMEHHO 3TO 00CTOSITENBCTBO
HE TIO3BOJIMJIO €My JOOHUTHCS OONBIIMX YCHEXOB, K TOMY K€ OH OBII
YEJIOBEKOM YBJICKAIOIIMMCS U JIETKO MEPEKNIIoYalcs ¢ OAHOM TeMbl Ha
apyryto. C mosiBI€HMEM MHOIOCTYNEHYAaTblX TypOMH 001acTh
MIPUMEHEHUS] OHOIMCKOBBIX TypOHH JlaBasns orpaHnymiack o0IacThio
MalliH, TPeOYIOIIX O0JIBIIOro yncia 060poToB. OHAKO OHA BHI3BasA
K ceOe OrpOMHBIH HWHTEpeC YACTHOCTSIMH CBOEH KOHCTPYKIUH H
o0Jierymia ImyTH JaTbHEHIIEro pa3BUTHS TYPOOCTPOCHHSL

B 1884 r. anrnnuanun Yapaws3 Ajmkepuon IMapconc (1854 —
1931) maTeHTyeT MapoBYIO PEAKTUBHYIO MHOTOCTYIICHUATYIO TYpOHHY.
[Tapconc ¢ camoro Hayaja MpPaBWIBHO Tpexyrajgal OAHYy W3 Hamboiee
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MEPCIEKTUBHBIX 00JNacTell MPUMEHEHHsT TapOBBIX TypOWH — JJIs MIpH-
BOJIa JJIEKTpUYecKuX reHeparopoB. B 1885 romy on ckoHcTpympoBan
TypOHHY, MOJNYYUBIIYI0O B JAajbHEWIIeM MIMPOKOE NpPUMEHEHHE Ha
TEIUIOBBIX 3JeKTpocTaHIMAX. OHa MMena ciexyroliee YCTPOHCTBO: Ha
HEHTPaJbHBIA Bal OBUT HACaXKeH psI BPALIAIONIMXCS KOJIEC C
jJomaTkaMu. MeXIy JTUMH KOJIeCaMH HaXOMWINCh HETOIBI)KHBIC
JUCKU C JIOMaTKaMy, MMEBIIMMHU OOpaTHoe HampasieHue. llap mox
OONBIIM [JABJICHHEM MOIBOAWICS K OJHOMY M3 KOHIIOB TypOWHEIL.
[TockoneKy maBlIeHHE HA APYrOM KOHIE OBIJIO MEHBIIE aTMOC(HEpHOTO,
map CTPEMHWICS MPOWTH CKBO3b TypOmHy. CHayana OH IMOCTyHal B
TMPOMEXYTKH MEXKIy JIOIATKaMH IIEPBOTO BEHIA. OTH JIOTATKU
HapaBILUIA €ro Ha JIOMATKH IIEPBOTO IIOABIDKHOTO Koieca. Ilap
MPOXOAMSI MEXIy HHUMH, 3aCTaBisgs Kojieca Bpamiatbcs. Jlanpiie oH
MOCTyMaj BO BTOpoi BeHell. JlomaTku BTOPOTO BEHIIA HAMPAaBJIUIN Tap
MEXIy JIOMaTKaMU BTOPOTO ITOIBMYKHOTO KOJeca, KOTOPOE TOXKE IpH-
XOAMJIO BO BpamieHue. V3 BTOPOro MoABMKHOTO KoJieca Map MOCTYMal
MEXIy JIoTaTKaMU TPEeThero BeHNa U Tak janee. BceM yonaTkaM Obuia
mpugaHa Takas QopMa, YTO CeYeHHE MEKIYIONMATOYHBIX KAaHAIOB
YMEHBLIAIOCh TI0 HAIpaBJIEHHIO WCTeueHHs mapa. Jlomatku Kak Obl
00pa30BBIBAJIM HACAKEHHBIE HAa Bajl COIJIA, U3 KOTOPBIX, PaCIIUPSACH,
HCTeKaN map. 37ech UCIOIb30BaJIach KaK aKTHBHAs, TaK U PEaKTHBHAA
ero cuma. Bpamasice, Bce koneca Bpamanu Bad TypOuHEBL. CHapyxXu
YCTPOMCTBO OBUIO 3aKIIIOUEHO B KPETIKUI KOXKYX.

-
-

L Ei-dl

i EaR

Puc. 9.28. MHorocTynenuaTas peakTuBHas TypOouHa [lapconca
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B 1889 romy yke OKOJO TPEXCOT TaKMX TYpOHWH HCIIOJIb30BAJIUCH
JUTS BBIPaOOTKH AiiekTposHeprun. B 1891 r. mapoTypOUHHBIN JBUTATEND
(IIT) cHabGxkaeTcs KOHAEHCATOPOM, 4TO JENaeT ero Oonee
HSKOHOMHYHBIM, YeM IMOPIITHEBOH, IPU COXPAHEHHUU IIPEBOCXOJCTBA HAJ
MOCIEIHAM B YICTBHOH MOIMHOCTH. MOIIHOCTP W SKOHOMHUYHOCTH
MapOBBIX TYpOWH CTPEMHTEIBHO pAcTyT M TIOCTEIICHHO OHU B
AJIEKTPOIHEPTETUKE BBITECHSIIOT BCE IPOYUE JIBUTATEIIH.

Crpemsch pacHMpUTh cepy NPUMEHEHHS CBOCTO H300pETCHHS,
[apcoHc pemmn npruMeHUTh TYPOHHBI B MOpPCcKOM ¢utote. [loHauany on
B 1894 romy mocTpoms HEOOJbIIOE OMBITHOES cymHO «TypOWHUMY,
OCHAIIICHHOE MMapoBO¥ TypOHMHOUM. Ha HCIIBITAHUSAX OHO MPOJEMOHCTPH-
POBAJIO PEKOPIHYIO CKOpOcTh — 60 kM/u (cM. puc. 9.29).

[locne aToro mapoBbie TYpOMHEI CTaM YCTAaHABIMBATH Ha MHOTHX
OBICTPOXOMHBIX cymnax. B 1906 rogy B AHIIIMU OBUIM TIOCTPOCHBI
nepBbIi TypOUHHBIN OpoHeHocel «/IpenHoyT» (cM. puc. 11.1), naBumii
Ha4yajio HOBOMY KJIacCy OOCBBIX KOpaOyied — JIMHKOPOB W OTPOMHBIC
TpaHCaTIaHTHUeCKue JaiHepsl «Maspuranus» u «Jly3uranms» (cM.
puc. 9.30), Taxxe ocHaieHHbIe TypOuHamu [lapconca.

Puc. 9.29. DkcnepumenTanbHOe CyaHO «TypOHHUS.
Bopousmenienue 44,5 T, nivHa okoJio 32 M
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Puc. 9.30. TypOunnsri nmaitaep «Masputanusa». HmuHa 240 M, BMecTH-
MocTh 32 000 OpyTTO-pEerHCTPOBBIX TOHH, MOIIHOCTH YETHIPEX ITapOBBIX
Typbus Iapconca 68 000 i.c., ckopocTh X012 26,06 y3na (48,26 km/q).

Jljis akTUBHBIX TYpOHH CTYIIEHU JIaBJICHHUS BIIEPBbIe ObLIH BBEIICHBI
B MpaKkTuKy (panmy3ckuM mpodeccopom Orrocrenom Pato (1863 —
1930), xoTopsiii B 1900 roay moctpom Ha (paniry3ckom 3aBoge CoTTa-
l'apne mepByr0 aKTUBHYI0 MHOTOCTYNEHYATYIO TYpOHMHY MOIIHOCTBIO
1000 m.c. B 1900 r. Ha MexayHapoaHOM KOHTpECCe IO TPHKIAIHON
Mexannke B I[lapmwke PaTo nemaer A0kjiaa, B KOTOPOM COOOIIaeT
PpE3yiibTaTbl MPOBCIACHHBIX OIIBITOB MO HWCTCUYCHUIO Iapa U NPUBOIUT
OCHOBHEIE (DOPMYIBI [T HAXOKACHUs ero cKopocTH. OH HCCIemyeT
JIpyTHE BOMPOCHI, HIPAIONIKe OOJBIIYI0 PO B TYpOOCTPOCHHH, B
YaCTHOCTH BONPOC O TPEHHM Kojeca TYypOMHBI O Map, a Takxke
MPoOIEMBI IPOYHOCTH YacTel MapoBOH TYpOUHEL.

Tun TypOWHBI, MpeaokeHHbIH PaTo, momyunn Oonblioe pacmpo-
crpanenue B IlIBedinapun, I'epmanuu u @panuuu. Hapsny c atum
(paHITy3CKUil yUCHBIM CO3/1aJl IEPBBIN TEIUIOBOI aKKyMyJISTOp, MO3BO-
JIMBIIMKA BBITOJHO UCTIOJIB30BATh OTPAOOTAHHBIN Map HU3KOTO JaBJICHUSI.
BakHBIM €ro NOCTIKEHHEM CTalli TaKkKe TypOOKOMIIPECCOpHI, BITEC-
HUBIIHE HA METAJUTYPIUIECKUX 3aBOJIaX MPEKHUE MOPIIHEBLIC BO3IYXO0-
IOyBKU. PaTo Taxke OMHUM M3 MEPBBIX MPUMEHII B aBHAMOTOpaX Typ0o-
HaanyB. TypOuHa, paboTaBIIasi OT BBIXJIONHBIX Ta30B, COCHUHSIACH C
TypOOKOMITPECCOPOM JUIS TOJIa4YH B IMJIMHIIPHI ABUTATENS BO3AyXa. DTO
HE TOJIBKO MOBBICHJIO MOIIHOCTb ABHUIaTells, HO U MO3BOJIMIO JIETaTh HA
OOJBIIINX BBICOTAX, T€ BO3AYX CHIIBHO Pa3pexeH.
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Wuxenep mBeiapckoro 3aBoja Juep-Bucc B Ltopuxe I'enpux
Henau ycosepuieHcTBoBan TypOuny Pato, mpumenuB B 1903 rony
COIUIa C KOCBIM CPE30M. 3a CUET 3TOr0 YAAJIOCh YBEIUUUTH CKOPOCTb
mapa Ha BBIXOJIC M3 COIUIA MU COKPATUTh YUCIIO CTYNEHEH AaBJICHUS N0
ISTH — BOocbMH. Lleqn Taxoke onTHMH3HpYET pa3Mep padodHX AMCKOB,
JMaMETPbl KOTOPBIX YBEJIIMUUBAIOTCS 110 MEPE IaJCHUs AaBICHUS Iapa.
B typbunax Pato paboume AUCKM HMMETU OJMHAKOBBIM nuamerp, a
YHUCITO cTyrneHew obio 16 — 20.

Hpyroii tun TypOWH mpemnoxun amepukaner Yapan3 ['opaon
Képruc (1860 — 1953). B ero TypOuHe map, MpOXOIs dYepes
pacmmpsiroreecs: corwio JlaBaisi, mproOpeTan OOJIBIIYI0 CKOPOCTh H
HCTIONB30BANICSI B HECKONBKHAX PsIaxX JIOTATOK, PACIIONOKCHHBIX Ha
OJTHOM JAHCKEe. MeXTy MOJBIKHBIMH PSAIAMHU JIOMATOK PAaCIOIOKEHBI
HEMOABWXKHBIE, KOTOpBIE CIYyXaT M M3MEHEHUS HANpaBJICHUS
nmewkenns mapa. C 1901 r. Ttypounsr Képruca ctpout amepukaHcKas
KoMMmaHus «JkeHepan DIeKTpUK», KOTOopasl cTajla OJHON U3 BEIyIINX
TypbocTpoutenbHelx (pupM He Toiabko B CILA, HO M BO BceM Mupe.
Hapsimy ¢ Hell KpymHEHIIMMH TPOM3BOIUTEISAIMH TYpOWUH CTaIH
Hemelkas Beeobuast kKoMmaHus 3JeKTpUUecTBa U mBeiinapckas bpoyH-
Borepu B EBpore, a Takxke komnanust Bectunraysa B CILIA.

B teuenne XIX Beka ONpOUCXOASAT OFPOMHBIE CIBUTH B Pa3BUTHU
TexHUKH. CTposTca JKeNe3Hble IOpOrH, CTalbHble IapoBbIE CY[a,
KpYIHBIE Npennpustus — (abpuku M 3aBOJBL. B MpPOMBIIUIEHHOCTH
BHEJIPSIOTCS HOBBIE A(P(PEKTUBHBIC METOBI IPOU3BOJICTBA CTAIH, OYPHO
pa3BHUBAETCsl XUMUUECKOE ITPOU3BOACTBO.

V3MeHeHHEe TeXHHUECKOH OCHOBBI MPOMBIIUICHHOCTH, NEPEX0 OT
MaHy(dakTyp K OOJNBIIOW MAIIMHHOW WHAYCTPUH, TMOMEHsUIO0 cdepy
0O0IIIeCTBEHHBIX OTHOMIEHUH. [IpOMBINIIEHHOCTD TOTHOCTRIO OTHEISIET-
C OT CElIbCKOTO XO3siiCTBa M CTaHOBHUTCS BEIyIIEH OTpacibio
xo3siicTBa. POoCT MallMHHOM MHAYCTPUM NPUBOJUT K BO3HUKHOBEHHIO
LEHTPOB MPOM3BOACTBA — KPYNHBIX HNPOMBIIUIEHHBIX TOpoxoB. B
pesynmerate B XIX crojetmm chopmupoBanack HHAYCTpHAIbHAS
nuBUIM3anud. JanbHeHmuii nporpecc B IPOMBIIUIEHHOCTH CBSI3aH C
HOBeHIIeH peBoIIOLMEll B €CTECTBO3HAHUH, KOTOpas MPOM30ILIA Ha
pybexe XX Beka.
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I')TABA 10

Paseutue Hayku B XIX Beke
10.1. ConmkeHUe HAYKH ¥ TPOU3BOJCTBA

bypHoe pa3ButHe npomeiiuieHHOCTH B XIX Beke CTaBUT mepen
HAyKOM MHOXXECTBO HOBBIX IpoOieM. BO3HHKaIOT HOBBIE OTpaciy Hay-
KM — TPUKJIAJHAS MEXaHUKA, TEOpHUs YIPYrOCTH, TeOpus KoleOaHHH,
TepMOAMHAMUKa U Jp. BaxHeiline OTKpbITHSA cHelaHbl BO MHOTHX
00J1aCTSIX, YeM 3aKJIQAbIBAIOTCS] OCHOBHI JUIA PAa3BUTHS HAyKH XX BeKa.

B 1836 — 1848 rr. YapJb3 beooumxk (1791 — 1871) paspaGorai
MPOEKT Pa3HOCTHON MAIIMHBEI, KOTOpas CTajla MPOTOTHIIOM BCEX BHI-
YHCIUTENBHBIX MaIliH. B 3TOM TpoekTe MmpeArnonarairock UMETh IIATh
OCHOBHBIX YCTPOMCTB: apu(pMETH4ecKoe, ITaMsTH, YIpaBJIeHUs, BBOJA,
BbIBOJa. VIMEHHO OHM M COCTAaBISIIOT OCHOBY COBPEMEHHOIO
koMmmbioTepa. Jlns apudmerndeckoro ycrpoiictBa beOOWIK HCIONb-
30BaJl 3ybOuaTble Kojeca, MOJ00HbIE TE€M, YTO HCIOIB30BAINUCH paHee.
Ha Hux »xe y4eHblil HaMmepeBaJCs NOCTPOUTH YCTPOMCTBO IaMSTU U3
1000 50-pa3psimabIX peructpoB (mmo 50 koxec B KaxmoMm!).

IIporpaMma BBITIONHEHHsT BBIYHCICHUH 3alUChIBajiach Ha mepgo-
KapTax (0 3TOro OHM HMCIOJNB30BAINCH B TKALIKUX CTaHKax JKakkapa),
HA HOX JK€ 3alHCHIBAJINCh WCXOAHBIC JAHHBIE U  PE3yIbTATHI
BEIYUCICHUH. B 4mcno onepanuii, IOMUMO YeTHIpeX apu(PpMETHICCKUX,
OblIa BKJIOYEHA OIepalys YCJIOBHOTO Mepexoja M ONepalyy ¢ KOAaMH
KOMaHJI. ABTOMAaTHYECKOE BBINOJIHEHHE MPOTPaMMBI BBIYUCICHHN
o0ecneynBaioch YCTPOWCTBOM ympaBiieHHs. OfHaKO MeXaHWYeCKHH
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MPUHLUIT TIOCTPOEHHUS YCTPOWCTB W UCIOJNB30BAHUE JIECATUUHOM
CHCTEMBI CYHCIICHUS, 3aTPYAHSIONIEH CO3/aHUE MPOCTON 3JIEMEHTHOU
6a3pl, He mo3BoMWIKM Y. beOOUIKY TMOTHOCTRIO PEANU30BATh CBOM
JAJIeK0 WAYIIMNA 3aMbICell, MNPUILUIOCh OTPAHUYUTHCA CKPOMHBIMU
MakeramMd. MHade 10 pasmepaM MalllMHA CpaBHSUIach OBl ¢
JIOKOMOTHBOM, a JIIsi TPHUBEACHUS B JBW)KCHHE OSTOW MAIIWHBI
MOHAT00MIICS ObI MOIIIHBIN TAPOBOU JIBUTATEI.

2

Puc. 10.1. Mozens pa3HocTHOMN ManiuHbl b300uKa

B XIX Beke OypHO pa3BHBaeTCs XHUMHMsS, CTaBIIas B 3TO BpeMs
OJTHOI M3 OCHOBHBIX HayK. B Heil moGenuna atoMucTHYecKasi TEOPHS.
BaxxHpIMH TS pa3BUTHS XUMHH CTaIH Ta30BBIC 3aKOHBI, OTKPHITHIC B
1802 — 1808 rr. ¢dpanmysckum yueHsim Kozedpom Jlym Ieii-JIroc-
cakom (1778 — 1850) u B 1811 r. mranbsHieM Ameneo ABoOraipo
(1766 — 1856), a TakKe 3aKOH TEIIOEMKOCTH, OTKPBHITHIA B 1819 T.
Ibepom lenonrom u Anexcucom Iltu.

AHanM3 pa3IMYHBIX BEIIECTB PACTHTENBHOTO M KHBOTHOTO
MIPOUCXOXK/ICHUS TTOKA3all, 4YTO OHM B OCHOBHOM COCTOSIT U3 HECKOJIBKHX
3JIEMEHTOB: YTJIEPOJl, KUCIOPO, BOJIOPOJ, a30T ¥ HEKOTOPBIX APYTHX.
IBencknii xumuk Ménc ko6 Bepueamye (1779 — 1848) B 1806 T.
BBEJI IOHATUE «OpraHndeckas XuMus». OH MPOBOAMI CUCTEMATHICCKUE
HCCIICIOBAHUST OPTaHUYCCKUX COCAWHCHUH, B YAaCTHOCTH, ITOIYIHI
COCTaB NHIIEBBIX KHCIOT. beprenuyc cwirpan OOJBLOIyI0 pPOJb B
Pa3BUTHH aTOMHO-MOJIEKYJISIPHOTO YUCHHSL.

B nauane XIX Beka anrnuiickuil yueHsiii Jaxon JaabTon (1766 —
1844) BBIIBUHYJT aTOMHCTUYECKYIO TCOPHIO, CTaBIIYI0 OCHOBOW COBpe-
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MEHHBIX MPEACTaBICHU 0 CTpoeHuH BemlecTBa. OH Tak)ke BBEJ MOHS-
THE aTOMHOT'0 Beca — MePBOM KOJIMUECTBEHHON XapaKTEPUCTUKH aTOMa.

Anexcauap Muxaiisosnu Byriaepos (1828 — 1886) paspaGorain
TEOPHI0 XUMHYECKOTO CTPOSHHUS U MPEUIOKII CIIOCO0 ISl €ro 0ToOpa-
KeHusl B BUe popMyi. DTHM criocoOOM MBI ITOJIB3YeMCs IO CUX TIOpP.

[IpompiiuieHHass peBOMONUSA  CENaia BO3MOXKHBIM IPOMBIII-
JICHHOE TIPOU3BOJICTBO HEKOTOPBHIX HamboJiee BOCTPEOOBAHHBIX Ha
pPBIHKE XHMHKATOB, YeM OBUIO IIOJIOKEHO HAYalo Pa3BHTHIO XHUMHU-
YECKOH MPOMBIIIICHHOCTH.

OxavH u3 $pyHIaMEHTANbHBIX 3aKOHOB MPUPOABI — NEPUOTUIECKUN
3aKOH XMMHYECKHX JJIEMEHTOB OTKPHUT B 1869 r. Bemukwii pycckuit
yuensiii Amurpuii UBanosuu Menaenees (1834 — 1908). Cucrema
MensieneeBa He TOJBKO Jaja MOHMMAaHWE 3aKOHOMEPHOCTH, TTO3BOJIUB-
e onpeneInTh MECTO AJIEMEHTOB, HO U TpeAcKa3aTh HAINYHE HOBBIX
3JIEMEHTOB, HEM3BECTHBIX B TO BPEMS M JaKe€ OTNPEIECIUTh UX CBOMCTBA
U atoMHbId Bec. [lepumommueckas taOiuna MeHpaeneeBa IOMOTIIA
MOJyYUTh TPEJCTABIEHUE O CTPOCHHUU aTOMa U MPHUPOJIE XUMHUYECKOU
BAJICHTHOCTH, YCTAHOBJIICHHBIX B XX BEKE.

Takum 00pa3oM, B XUMHHM OKOHYATEeNIbHO MOOEIUIa aTOMUCTH-
yeckas TeopHs. XUMHS CMOIJia 3aHUMATbCid BCEMH BHIAMH BEIECTB.
JlemeBble CHHTETUYECKAE MATEPHUATBI TO3BOJIIM CO3/1aTh HE TOJBKO
KpacKH, pa3jIudHble TMPUMECH, JyXW, 3aMCHHBIINE €CTECTBCHHBIC
MaT€puajibl, HO W HOBBIC IIOpOXa, B3PBIBUATBIC KW OTPABJIAIOIIHE
BemecTBa v nip. B 1856 r. anrnmiickuii Xumuk-opranvk Y wiabsam I'enpu
Mepxun (1838 — 1907) OTKpBUT aHMIMHOBBIA Kpacuresb. M306pe-
TaTeIl0 HAa TOT MOMEHT Owulo Bcero 18 mer. IllenkoBwie TKaHH,
OKpallI€HHBIC AaHWJIMHOM, COXpaHsJIM HOBET H IIOCJIC MHOFOKpaTHOﬁ
CTUPKH, U TIPU BO3INCHUCTBHM COJHEYHBIX Jy4yed. HoBbIl kpacuTenb
BbIpabaThIBAJICS M3 KaMEHHOYTOJBHOTO JEeTTS — MOOOYHOT0 MPOIyKTa
mpoliecca MpOU3BOICTBA KOKCOBOTO ra3a M KAMEHHOYTOJIBHOTO KOKCa.

OCHOBHBIM  BEIIECTBOM B  XHMMHUYECKOH MPOMBIIUIEHHOCTH
CTAHOBUTCA a3oTHag kwuciora. OnHa MIPUMCHSCTCA B TIPOU3BOACTBE
MUHEPaJIBHBIX YHOOpEeHUH, B INPOM3BOACTBE KpacuTened (aHWINH) H
JIeKapcTB (HUTPOTIUIEPUH) U KaK OKUCIHUTEIh PAKETHOTO TOIUINBA, B
CHUHTE3€ Pa3JIMYHBIX BEILIECTB, B TOM UYHWCIIE OTPABISAIOIIMX, a TaKXkKe B
OCHOBHOM OpTraHMYeCKOM CHHTe3e. M3 Hee JenaT HUTPOATKaHBI
(pacTBOpHUTENHN) U HUTPOLEIUIIOI03Y, KOTOpasi IPUMEHSAETCS] B BOEHHOU
MPOMBILIUIEHHOCTH TpU NPOU3BOACTBE OE3IBIMHOIO IOpOXa, B
YaCTHOCTH THPOKCWJIIMH MW KOPJAUT, a TaKKE€ B3PbIBYATHIX BCHICCTB
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(TpoTmi). Hutpouemmirono3a Takke MNPUMEHSIETCS I HU3TOTOBJICHUS
LEUTyJIOnJa W SBISAETCS IUIEHKOOOpasyrolield OCHOBOH HUTpOIeN-
JIFOJIO3HBIX JIAKOB, KPACOK U IMAJICH.

Pa3sBuTHe IIacTMacc Ha4YaJIOCh C WCIOJB30BAHUS XHUMHUYECKU
MOJU(DHUITUPOBAHHBIX TMPHUPOJIHBIX MaTepHANIOB, TaKUX Kak pe3uHa,
HHUTPOIICIUTION03a, TajaduT U aAp. IlepBoii miacTMaccod, MONTydeHHOMH
AHMIAHACKUM METALTyproM u u3obpetareneM AJiekcanapoMm [lapkcom
B 1855 romy cranm memnynoua (Takoe Ha3BaHWE JJAaHO TIO3JIHEE),
MOJTy4eHHBI Ha OCHOBE HHTPOICIIIOIO3bI, PACTBOPEHHON B 3TaHOIIE.
Onnaxo ctpemiienne [lapkca kK CHUDKEHHIO 3aTPaT MPHUBETIO K 3aKPBITHIO
€ro MPOW3BOJICTBA M3-3a HU3KOTO KadecTBa MpOayKIMK. TBepaas cMech
HUTPOIICIUTIONO3bI ¢  Kamdapoit Obuia co3zmana JkoHoM Yacau
XaifaToM ¥ 3aperucTpHpoBaHa IOJ TOPrOBOM MapKOW IEJUTYJIOHI B
1870 r. Llemtynoua cTan U3BECTEH KaK MaTepuall, HCIONb3YIOIIUICS B
MepBO THOKOM KMHO- M (DOTOIJICHKE.

Takumu ke OONBIIMMH TEMIIAMH DPa3BUBAIOTCS MEAWIUHA U
ouonorus. Pycckuii yuenoiii Hukonaii MBanosuu IMuporos (1810 —
1881) — OCHOBOIOJIOKHHK BOEHHO-TIOJIEBOM XHMPYPIHH, OO
HaYyaJo0 aHATOMO-IKCIIEPUMEHTAIFHOMY HAIIpaBJICHUIO B XUpypruu. B
rojsl KpbIMCKOI BOMHBI OH BIIEpBbIE PUMEHHUI HAPKO3 MPH OTEepaIiu
Ha Toyie 00sI W HEMOABM)KHYIO THIICOBYIO TMOBs3KYy. Co3man HaydHYIO
KOy XUPYPTUH, €ro YeTHIpeXTOMHBI atimac «Tomorpadudeckas
aHaTOMUS» MPUOOPEN MUPOBYIO H3BECTHOCTD.

KpymHeHmmM — ToCTHXKEHHEM  OWOJIOTHYECKOM HAyKH — CTajlo
co3manne B 1838 — 1839 rIr. HEMEIKUMH YUYEHBIMH (PHU3UOJIOTOM
Teomopom IIBanHom u Ootanukom Marruacom Iliaeiinenom
kineToyHoi Teopun. CorjacHO €l Bce pacTHTENbHbIE W JKUBOTHBIC
OpPTaHM3MBI, Ha4YWHAs C HUBOIMX W KOHYAsS CAaMBIMH BBICOKO-
OpPraHHU30BaHHBIMH, COCTOSAT M3 MPOCTEHIINX 3JIEMEHTOB — KIETOK.
Knerounast Teopust sBMIach OJHUM U3  OOIIEOHMOJIOTHYECKUX
0000IIeHAH 1 CTara OCHOBOM IBOIIONUOHHOTO YUCHHS.

Awnrmiickuii Hatypamict Yapass Podept dapsun (1809 — 1882)
000CHOBAJT UJICFO O TOM, YTO BCE BUJIBI )KUBBIX OPTaHU3MOB MTPOUCXOJISAT
0T OOMHUX TPEIKOB H HBOJIOIMOHUPYIOT BO BpeMeHH. OCHOBHBIM
MEXaHU3MOM DHBOJIOLMK JlapBUH Ha3BaJl €CTECTBEHHBIH OTOOP.
OposonnoHHass teopust Y. JlapuHa Obula H3JI0KEHAa WM B KHHIC
«[IponcxoxkIeHne BHIOB IIyTeM €CTECTBCHHOTO OTOOpa, HIH
CoxpaHenne OJaronpusATCTBYEMBIX MOPOA B OOppOE 3a IKH3HBY,
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Beimenmied B 1859 1. EMy Takke NpPUHAUICKHUT OIHO W3 IMEPBBIX
0000IIArOIINX UCCIIEAOBAHUM O MPOUCXOXKICHUY YEIIOBEKa.

Teopus JlapBuHa cocraBnser (yHIAMEHT COBPEMEHHOH TEOpHHU
SBOJIIOIMHU, KOTOpasl SIBIIICTCS OCHOBOM Owonoruu. Teopust ecTecTBEeH-
HOrO 0TOOpa — OCHOBHOTO MEXaHHW3Ma JBOJIONUH B cepeamHe XX
CTOJICTHSI CTaja OOIIENpPU3HAHHOW. DBOIIOIMOHHYIO TEOPHIO YacTO
HA3bIBAIOT JApBUHM3MOM. [l0 MHEHHIO MHOTHX HCTOPHKOB HayKU
Y. JapBuH, Hapsmy ¢ ApxumenoM U HbIOTOHOM, BXOIWUT B TPOWKY
BEJIMYAUIINX YICHBIX 38 BCIO HCTOPHIO HAYKH.

ABcrpuiickuid Ouonor u OoraHuk, MoHax I'perop HWoranu
Mengean (1822 — 1884) 3amoHII OCHOBBI YUCHHS O HACICACTBEH-
HOCTH, TO3KE HA3BaHHOTO MEHIENN3MOM. 3akoHBI MeHIens craiu
MEPBBIM IIarOM Ha ITyTH Pa3BUTUS TCHETUKH.

BecbMma 3HauMTENbHBIA BKJIAL B 00JacTH OHOJIOTMH CHEIAIH
¢panmyssr — menuk Kiox Bbepuap (1813 —1878) u XxuMuUK-MHKPO-
ouonor Jlym IMacrep (1822 —1895). BepHap SBIsETCS OCHOBOIIO-
JIOKHUKOM JHIOKPHUHOJIOTMH — HAyKH O (QYHKIHUSIX U CTPOCHUH JKElle3
BHyTpeHHEW cexkpenun. OH WCCIIEOBAI MPOIECCH BHYTPEHHEH
CeKpelMH, MHOTO JIeT 3aHMMAajCs HCCIIEJOBaHUEM IIPOLIECCOB
MUIIEBAPEHUS. Y YCHBIH 0OBSICHIIT POJIb CIFOHHBIX JKENEe3, )KEITyI0YHOr0
W KHUIIEYHOTO COKa, W 3HAUCHWE IIOKEIYIOYHOU >Kenesbl. bepHap
3aJIO)KWJI OCHOBBI YYEHHS O TOMEOCTase, BBIABHHYB KOHIICIIIHIO O
3HAYCHUH ITOCTOSIHCTBA BHyTpeHHeﬁ Cpe€abl Oprannisma.

Jlyn Tlactep sBNSeTCS ONHUM W3 OCHOBOIIOJIOKHHKOB HMMYHO-
JoTHH M MUKpOOHOI0THH. OH BEISIBII MUKPOOHOJIOTTIECKYIO CYIITHOCTh
Opo’keHUs U MHOTUX OOJIe3HEW 4YeloBeKa. YUEHBIH OMBITHBIM IyTeM
JIOKa3al HEBO3MOXKHOCTh CaMO3apOXKICHUH HEKOTOPBIX (HOpM JKH3HU B
HACTOSIIIIee BpEeMs, IIOCTaBHB TOYKY B MHOTOBEKOBOM CIIOpE Ha 3Ty
Temy. Pabotel IlacTepa B obnacTu cTpoeHHs] KPUCTANIOB U SIBIICHHS
MOJISIPU3AIMY CTATM OCHOBOM CTEPEOXUMHH. ET0 UM IIMPOKO M3BECTHO
Omaromapsi CO3JAHHOW WM W HAa3BaHHOW B €r0 YeCTh TEXHOJOTUH
MacTepu3alui — TEPMUUECKON 00pabOTKH MPOTYKTOB.

Hewmerkunii  mukpo6uonor Podept Kox (1843 —1910) otkpbin
BO30ynuTems TyOepkynesa (manouka Koxa), Oanmury cHOMpCKOi S3BBI 1
XOJICPHBI BHOPHOH. 32 OTKPBITHE TYOCPKYJIE3HOW MaJOYKH OH OBLI
HarpaxzaeH HoGeneBckoit mpeMuet.

B pesynmprare GakTepHONIOTH CMOTIH pa3paboTaTh Mpenaparsl s
MpeIOTBpaIleHHs 3a00JICBAaHUN M JICUCHUST CHOMPCKOHN SI3BBI, XOJEPHI,
TyOepKynes3a, AuTepuTa U APYTHX, HEU3ICUUMBIX MIpexkae Oome3HeH.
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OrpoMHy10 poJib B 60pbh0e ¢ SMUAEMHUSIMHU CHITPAJo XJIOPUPOBAHUE
BOJABI, CTaBIlee Hambonee paclpoCTPaHEHHBIM  METOIOM €€
o0e33apakuBaHUs Ha BOAONPOBOJIHBIX CTaHLUAX. BriepBbie 00paboTka
00JbIIMX 00BEMOB BOJBI XJIOPHOW W3BECThIO Oblla NPUMEHEHA B
lepmannu B 1894 r. bmarogapst xopommm pesyiabTaTam 3TOT METOJ
BCKOpE HaImien mupokoe npumeHenue B 3anaanod Espone u CIHA. B
Poccun xsopupoBaHue BOJONPOBOAHOM BOJBI BIIEPBBIE OBUIO HpUMeE-
HeHo B 1910 1. Bo Bpems snuaeMuid xosiepsl B KpoHmtaare u Oprom-
Horo tu(a B Hmwkuaem Hosropose.

10.2. locTH:keHMSI IPUKJIATHOI MeXaHUKH

B XVIII Beke oYeHb 4YAaCTO Y4YEHBIH OBUI MaTEMaTHKOM,
MEXaHHKOM H AacTpOHOMOM B OJHOM JHIE. ACTPOHOMHS HWrpaia
WCKITIOYUTENBHO OOIbIIOE 3HAYEHHWE B BBIBOAEC W TMOATBEPKICHUH
3aKOHOB MEXaHHWKHU. Bce 3aKOHBI MEXaHUKHM U €€ OCHOBHBIE ITOJIOKEHUS
BBIBOJIMIMCh METOJIJaMH MaTeMaTHUECKOTO aHaju3a, a Jlarpamxk BooOIe
CUHMTAJI MEXAaHUKY YacThl0 MaTeMaTudeckoro aHanuza. B XIX Beke s
MEXaHUKH MOSIBHUIIOCH O0Jiee OOIIMPHOE MOoJIe AEATENBHOCTH — TEXHUKA.

C nosBneaneM Bo ®DpaHIWU ydeOHBIX 3aBEJACHUN HOBOTO THIIA,
OTJIMYAIOUINXCS MPAKTHYECKOW HANpaBIIEHHOCTBIO, BIIEPBBIE MOSBIIA-
I0TCS M CHIIIMATIMCThI-WHKEeHEPBI. JIJI X MOATOTOBKH B MaTeMaTHKE U
MEXaHHWKe pa3pabaThIBAIOTCS W HOBBIC, 0OJice HArJISITHBIC METOJIBI.
Hapsiny ¢ ananutndeckum, B MEXaHUKY BO3BPAIA€TC T€OMETPUUIECKUN
MOAX0A. 3auMHareseM 3Toro Merona spisercs Facnap Mowx (1746 —
1818). Eme B 1760 — 1770 rr. oH pa3paboTai Ha4epTaTEIbHYIO T€OMET-
pHIO, TIPEAMETOM KOTOPOW SBISETCS W3JIOKCHHE W OOOCHOBaHUE
Croco00B HM300paxeHHs W TOCTPOCHHS TPEXMEPHBIX OOBEKTOB Ha
JIBYXMEPHOM IUIOCKOCTH YepTeKa MW METOJOB PpCIUICHUS 3aaad
TEOMETPUIECKOTO (YEPTEKHOT0) XapakTepa C STUMH H300paKCHUSMH.
Cam Momx mnpumaBan 3TOM Hayke MNPUKIAIHOE 3HAYEHHUE, Ha3bIBas
YEpTEXK S3bIKOM TeXHMKA. [lepBoil KHUIOMl HOBOM MEXaHUKU CTal
«ONeMEeHTapHbI TpaKTaT CTaTUKW», KOTOphli MoHx u3nan B 1786 r.
WznoxxeHne B HEM HAYMHAETCS C 3aKOHA CIIOKCHUS MapaslIeIbHbBIX CHJ,
32 KOTOpPBIM M3JIaraeTcs 3aKoH MapajuieJiorpaMMa CHJI, a TaKxKe
OTIPEJICIICHHE PABHOICHCTBYIOMIEH TIUIOCKOM CHCTEMBI CHI. 3aTeM
BBOJIUTCS TOHSTHE O MOMEHTE CHiibl. [loToM m3naraercst ornpejeneHue
LIEHTpa TSHKECTH 0e3 MOMOIIM MaTeMaTHYecKoro aHanu3a. Kaura 3akaH-
YUBAETCS TJIABOM, MOCBSAIEHHOW TEOPUH MAIVH; B KA4€CTBE MPOCTHIX
MAaIllMH YKa3bIBAIOTCS TPH: PhIUar, HaKJIOHHAS TUIOCKOCTh W BEpEBKa.
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JpyruM MexaHWKOM HOBOTO HaIpaBiieHHs ObUT ydeHMK Mom:ka
Jlazap Kapno (1753 — 1823). B 1793 roxy BoeHHbIil nmkenep Kapro
cTalm  «opraHmsaropoM mnobems» B Ooprbe ¢  deomanbHBIMH
uHTepBeHTaMu. B 1783 r. Beimma ero kuura «OmbIT O MalIMHAX
BoOOIIEe», KOTOpas mepensgaBaiack B 1797 1. m B 1803 1. mox
Ha3BaHHeM «OCHOBHBIE TPHUHIOWIBI PaBHOBECHS W IBIDKCHUsI». B
u3noxeHuu ctatuku KapHo nonesyercst Metoaukoii Jlarpanka, kotopas
YyBCTBYETCS U B JUHAMUKE.

PononauanbHIKOM T€OMETPUUYECKOTO HarpaBieHus B «MexaHuke»
seisiercst JIym Ilyanco (1777 — 1859). On cumTan, 4T0 MeXaHHKa
JIOJDKHA HETIOCPEJICTBEHHO OOCIYXUBAaTh 3alpoChl MpakTUKU. [loaTomy
JOOWBAsCh CTPOTOM OOOCHOBAHHOCTH HAYYHBIX BBIBOJOB, YUCHBIH TIpH
STOM ONHPAETCS HA TEOMETPUIECKYIO0 TPAKTOBKY BOMPOCOB MEXaHUKH.
B ob6nactu reomeTpuueckoil ctaTuky BaxHeWmmmu Tpyaamu [lyaHco
cragu Memyap «O CII0)KCHHH MOMCHTOB W IDIOMIAJICH B MEXaHUKE» H
tpaktar «Hawana crarukmy», Beimenmue B 1803 romy. Bo BBegennn k
JaHHOMY TpakTaty IlyaHco 4eTko OOOCHOBBIBAET I€IecO00pa3HOCTh
W3YYEHHUSl CTAaTUKUA OTHEIBbHO OT JWHAMHKH, HE paccMaTpuBas Te
JIBWKCHUS, KOTOpPBIE MOTJIM OBl COOOIIUTH MaTepHAILHBIM TelaM
JICHCTBYIOIINE HA HUX CUJIBl. YUEHBIN ONpEIeNseT CUIy KaKk HEKOTOPYIO
npuuuHy ABwxeHus. Ilpu sToM oH B orinmuue ot Jlarpanika, KOTOpBIA
3a/laBal CHJIy TpeMs NPOCSKIUSAMH Ha KOOpIWHATHBIC OCH, 0003HAYaT
oykBamu P, Q, R, S u T.1., TOMENIEHHBIX HA TPSIMBIX, H300paKaIOITHX
ux HanpasieHue. IIpu 3ToM yka3bIBaeTCsl TakkKe TOYKAa MPUIIOKECHUS
cwibl W ee BenuuuHa. OT COBPEMEHHOTO O003HAYCHUS CHIIBI
ob6o3HaueHue IlyaHco oTMYaeTcs TOJILKO OTCYTCTBHEM CTPENKH Ha
JIMHUU JICHCTBUSL.

B nauaite TpakTara GopMyITHPYIOTCS OCHOBHBIC aKCHOMBI CTATHKH.
3a HUMU CIIEIYIOT YEThIpE TEOpEeMEBI, B KOTOpHIX [lyaHco ompenpenser
HpaBI/IHa CIIOXKCHUA ]'IapaJ'[.]'[e.]'[BHBIX U CXOOAIIUXCS CUJI.

[Iyanco BmepBble BBOAUT (YHIAMCHTAIBHOE IOHSTHE pPeaKuuu
céa3eil M BICPBBIC YETKO (GOPMYIIUPYET HPUHUUR OCBOHOIHCOAEMOCU
om ceazeit. OHON U3 BaXXKHEMILIMX €r0 3aciIyT CTalo BBEJICHHUE UM B
CTaTUKy hapwvl cun. B pesynbrare pa3pabOTKH TECOPHH Map CHJI ObLIa
000CHOBaHa W peaM30BaHa BO3MOXKHOCTh H3JI0KCHUS CTAaTHKH Ha
OCHOBE MPUHUUNA CILOMNCEHUA U PA30dceHus cu, koropeiii [lyanco
KJIJIeT B OCHOBY Npe00pa30BaHUi CHCTEMBI CHIT U TTap, MPUIIOKEHHBIX K
TBepaoMy Teny. B yactHocTh, IlyaHco mokasai, 4yTo AeMcTBHE CHIIBI Ha
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TBEpPAOE TEIO0 HE HM3MEHMTCS, €CIIM 3Ty CHIIy IEePEeHECTH B JAPYTYIO
TOYKY, J00aBHB OJHOBPEMEHHO Iapy CHWJI C MOMEHTOM, paBHBIM
MOMEHTY JaHHOM CHUJIbI OTHOCHUTENIEHO HOBOW TOYKH MPUIIOKEHUSL.

Ha ocnHoBe Teopum map okasajqoch BO3MOMKHBIM IIPH HOMOIIU
SKBUBAJICHTHBIX TPEOOPa30BaHMI MPHBECTH IMPOU3BOJIBHYIO CHCTEMY
CWJI, JEMCTBYIOIIMX Ha TBEpAOE TeNo, K 3aJaHHOMY LeHTpy. IlyaHco
HallIell cramu4ecKue UHeapuanmyl (XapakKTEpPUCTUKU CUCTEM CHJI, HE
MEHSIOUINECA MPU UX SKBUBAJEHTHBIX MPEOOpPa30BaHUAX) U IIpOaHaIu-
3UpOBaJl BCE BO3MOXKHBIE CIydau TNPUBEACHUSA, OTIUYAIOLINECS
3HAYEHUSIMU CTATMUECKUX MHBApUaHTOB. PaccMarpuBas ciydaid, korzna
KaK pe3yJlbTUpYIOLlas cuja, TaKk U MOMEHT pe3yJlbTUPYIOLIEH mnapsl
PaBHBI HYJIO (CIydail paBHOBECHS TBEpPAOTO TENa), OH BICPBBIC BBHIBEI
HIECTh ypasHeHull pagHnogecus TBepaoro Ttena. 3atem [lyanco,
ONMUpasiCh Ha MPHUHIMII OCBOOOXKIAEMOCTH OT CBSI3ed M HA MPUHIHIL
OTBEp/EBAaHUA, PACIPOCTPAHSIET TEOPUIO paBHOBECHUS Ha Cilydau
HECBOOOIHOTO TBEPIOTO TeJIa M CUCTEMBI TEI.

Tperp Bcero o0ObeMa TpakTaTa TIOCBSIIEHA PACCMOTPEHHUIO
MPUMEPOB Ha MPaKTUYECKOe MPUMEHEHHE OOIeH TeOpuu paBHOBECHS
CUCTEM B3aMMOCBSI3aHHBIX TBEpAbIX Tesl. Takum oOpa3om, B TpyAax
[lyaHco ctaTWka OKOHYATENbHO C(HOPMHUPOBAIACH KAK CaMOCTOSITEIh-
HBIN pa3gen MEeXaHUKH, IMEIOIINI OONBIIOe MPAKTHIECKOE 3HAYCHNE.

3a Tpyaami, 3aJI0’)KUBLIMMH OCHOBBI CTaTHKH, ITOCIIE0BA]I MEMYyap
[lyanco «OOwmas Teopus pPaBHOBECHUS M JBIXKEHUS CHCTEMY,
omyonukoBaHHBIN B 1806 rogy. 3mecs aBTOp NMPHMEHSET TEOPHUIO IMap
YK€ K JAMHaMUKe, MOoiy4yas CYLIECTBEHHO Ooyiee MpOCThIe Jl0Ka3a-
TENBCTBA Psi/ia PE3YJIbTATOB, HAMIEHHBIX €ro MpeIeCTBEHHUKAMU.

A B TpakTtate «HoBass Teopusi Bpamenus tem» (1834) Ilyanco
paccMaTtpuBaeT B OCHOBHOM BOINPOCHl KHHEMAaTHMKM M JUHAMHUKH
TBEPAOrO Tella ¢ HEMOABMYKHON TOYKOM, BHOCS CYILIECTBEHHBIN BKIIAJ B
OTH pas3JiCiibl MCXaHUKHU. B YaCTHOCTH, B KHHEMATHKE OH BBCJI ITIOHATUS
napol 6pauieHuil, M2HOBEHHOU OCU 6pPAU{eHUA TBEPAOIO Tena, Co-
Bepmammero chepuaeckoe IBIDKCHUE, H YEeHMPAIbHOU OCU CUCTEMBI
BpallleHUH W MOCTyNaTeiabHBIX IBWKEHUH (MZHO6ennasa eunmosasn
ocy). [lpr 3TOM OCHOBHBIC TOJIOKCHHS HE YTOYHSUTHUCH (DHU3UYECKH, a
MOHSITHE «CHJIa» OCTABAIOCH HeompeaeleHHbIM. CBS3H MPEAIoNaraiich
HUACAJIbHBIMU: OIIOPHBIC IMOBEPXHOCTHU 0e3 TpeHUA, CTCPKHU U HHUTHU
HEBCCOMBIMH, a €CJIM BEC HUTU BCEC JKC€ YUUTHLIBAJICA, TO OHA CUMTaJIaCb
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BIIOJIHE OJHOPOAHON M abcomoTHO rudkoil. laxe B cratuxe IlyaHco
HET yIIOMUHAaHUS O TPEHHUHU.

IIpakTuueckoe NPUMEHEHHE MEXAHUKH, OJIHAKO, TpPeOOBalo He
00IIMX, a YaCTHBIX U YIOOHBIX METOJOB IUIS pelreHus 3aaad. [loatomy
B XIX Beke, Hapsay C TEOPETHYECKOW MEXaHUKOM, TOABIAETCS
MpUKIagHas WX TeXHUUYeckas MmexaHuka. Ee cosmareneM sBisieTcs
Kan Buxrop IToncene (1788 — 1867). IlepBoiM ero TpyaoMm cTai
«TpakTaT 0 MPOEKTHBHBIX CBOWCTBaX (UIyp», HaredaTaHHbIA B 1822
rogy. OTOT TPakKTaT CO34aj] 3MOXY B UCTOPUHM MaTEeMaTHKH — pa3pabo-
tanabie B X VIII Beke aHanmTHueckre METOABI CMEHSIOTCS T€OMETPH-
geckumu. [ pemenns npaktuueckux 3anad [loncere mammcan «Kypc
MEXaHWKW, TPHIMEHCHHBIH K MamuHaM», # 0Ooliee DIIEMEHTapHO
u3J0XeHHoe «BBeneHrne B MHAYCTPUANBHYIO (PU3MUYECKYIO MU KCIIe-
PUMEHTATIBHYIO MEXaHUKY». BaxxHbIe IS MPAaKTHKU TEOPEMbI TEOPETH-
9eCKOMl MEXaHWKH: O MTHOBEHHOM IEHTPE CKOPOCTeH W BHUHTOBOM
IBIKCHUH TBEpAOro Tena BeiBen Mummeds Ians (1793 — 1880).

bonpmmoii Bkitag B pa3BUTHE MPUKIAAHON MexaHWKH BHec ['acmap
Kopuoauc (1792 — 1843). OCHOBHBIM €r0 MPOU3BEICHUEM SIBIISETCS
«Kypc MexaHMKM TBEpJbIX TNl U pacdyeTa MOIIHOCTH MamuH» (1829).
Hocsmas ero mMsa Teopema naHa B «lcciaeqoBaHHM O NPHIIOXKCHUH
MIPUHIIAIIA KUBBIX CHJI B OTHOCUTEIBHBIX IBIDKCHHUSX CHCTEMBI TEID».

Ha nepBblii 11aH B MPUKIAIHOW MEXAaHUKE BBIIBUHYJIOCH TOHSITHE
paboTel. D(PGEKT MBIKYIIEH CHIBI U CIIOCOOOB e€e TONydYeHHS U3
HCTOYHHUKA CHUJIBI — JBUTATENS MOXKHO OLIEHUTH C TOMOILIBIO PabOTHl U
MOIITHOCTU. ABTOpHl TOHSTUS «paboTta» (Iloncene u Kopuomuc)
MOJYEPKHYIN €€ 3KOHOMHMYecKoe 3HaueHue: «PaboTta ectb TO, 4TO
OIUTAYMBAIOTY. B CBS3M ¢ TpUMEHEHHEM TEOpEeMbl 00 HW3MCHEHUH
KUHeTHYecKoW »sHeprun (kuBod cwmibl) Kopuonnc mpemioxun
BBIPAXAaTh €€ HE KaK mV2, kak nipepiaran Jleionun B XVIII Beke, a kak
Tenepb IPUHITO MV°/2.

[IpakTuka Taxxke TpedoBana 6onee TOYHBIX (POPMYTHPOBOK OCHOB-
HBIX TTOHATHH MEXaHWKH M BbIOOpa Hambosee yIOOHBIX METOJIOB pele-
HuA 3ana4. HakoHen B MeXaHUKE YTBEpAWIUCH MpeUIOKEeHHbIe Dilie-
POM MOHATHUA «MaTepUalibHasi TOYKa» U «aOCOJIOTHO TBEPAOE TEIOM.
Iapns Ortocten ne Kymnon B 1789 r. BbIBen 3aKOHBI TPEHUSI CKOJIb-
KEeHus. 3aJaddl Ha OIBITHOE OMNpeAeicHHE KOI(D(DUIMEHTOB TPEHUS
Pa3NUYHBIX TeJ, a TaKKe HCCIEIOBAHUE €r0 M3MEHEHMS B Pa3IMYHBIX
YCIIOBUSIX, TAK)KE OTHOCATCS K 00JIaCTH MPUKIATHON MEXaHUKH.
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Crarika aOCONIOTHO TBEPJOTO Tela He IIO3BOJISIET DEIINTh BCE
3a7a4d Ha pPaBHOBECHE, IIOCKOJIBKY YHCIIO HEU3BECTHBIX MOXKET Ipe-
BBICUTH YHCJIIO ypaBHEHWH paBHOBeCcHs. DTO TaK HA3bIBaeMbIE CTaTHU-
YeCKH HEONPEACIMMBIE CHCTEMBl W HX peIIeHHe TpeOyeT 3HaHUA
YIpyrux cBoicTB Ten. Takum oOpa3zoM, MOSBISIETCS €Ie OXUH Pasziel
HPHUKIaTHON MeXaHUKH — «CONPOTUBIICHHE MaTEePHAJIOBY.

B mesmoM co3maHMe TEOpEeTMYECKOM M INPUKIAJAHON MEXaHWKH
BCSIYECKH CITIOCOOCTBOBAIM COJIMKEHHIO HAYKH C NPOMBIIUIEHHOCTHIO.
3Ot0 conmxenue nmpousonio B XIX Beke.

10.3. Bo3HuKHOBeHHE MATEMATHYECKOI TEOPUH YIIPYTroCTH

Pemaronyro poib B pa3BUTHH CONPOTHBICHHS MAaTepHaloOB U
CTaHOBJICHUS TeOpuH ynpyroctu B XIX Beke chirpana 3agada o0 u3ruode
Oanku. B conpoTHBieHHH MaTepHaoB JieNaeTcs MPEeAIoNoKeHne, YTo
TIOTIepeyHbIe CeYeHHs Oanku B Ipomecce AeOpMHPOBAHUS OCTAIOTCS
IUTOCKMMH, a e MaTepHal cileayeT 3akoHy ['yka. JKemas moaBectu mox
MEXaHHUKY yIpyroro Teia Oojee riyookre o0OCHOBaHUs, YUeHbIE B Ha-
gasie XIX Beka BBIBHTAIOT MOJICKYJISPHYIO TCOPHIO YIIPYroro Tela, B
KOTOpPOH CBOMCTBO YHPYrOCTH OOBSACHACTCS CHIAMH TPHUTSDKCHUS H
OTTAJIKUBaHUA, HeﬁCTByIOIHHMH MEXKIY MeJIbYauIIuMH €Tr0 YaCTHIIaMHU.

KpynHsblii Bkiax B pasBUTHE HayKHM O HPOYHOCTH chenan Jlym
Mapu Aupu Haebe (1785 — 1836). O momBes UTOT PELICHHIO 3a1aun
00 m3rube Oanku. CHayvana OH MpeAroyiaraji, YTo HEWTpanbHas JTUHUS
JIeITIUT TIOTIepeYHOe CeYeHHe TaKUM 00pa3oM, YTO MOMEHT OTHOCHUTEIIb-
HO €€ pPACTATMBAIONINX HANpPSDKEHHH PaBeH MOMEHTY CHKMMAFOIIHX
HanpspkeHUH. JIume B 1824 r. yueHsIit 0TKa3aIcs 0T 3TOT0 OMHO0YHOTO
MIPE/INONOKEHUST W JIOKa3all, YToO Ui MaTEePUaliOB, MOJYUHSIOIIUXCS
3akoHy ['yka, HeHTpanbHass JIHHUS IMPOXOAUT Hepe3 LEHTP TSHKECTH
nornepevHoro cedeHus. OKOHYaTeNIFHO MPABUIIBHOE PEIICHNE 3aJa4un 00
n3rude Oanku Haswe omyGmukoBan B 1826 r. OH Taxke BHEC OOJBIION
BKJIaJ B Teopuro u3ruba kpuBoro Opyca. Takum oOpa3om, pemieHue
TaHHOHM 3amaum 3aHsyo 188 mer, ecnm cuWTarh OT TEPBOH PabOTHI
lanunesi, 4to yOenUTENILHO IEMOHCTPHPYET, KaK CI0KHO pa3BHBAIACh
Hayka B XVII — XVIII Bexax.

B 1826 r. HaBbe u3gan KHUTY IO CONPOTHUBIECHHIO MaTepHalioB.
C camoro Havasia OH yKa3bIBaeT, HACKOJIbKO BKHO 3HATh MPEAEI YIIpY-
TOCTH, A0 KOTOPOT'O COOPY)KEHHE HE MOJYYalOT OCTaTOYHOH nedopma-
IIMH. YYeHbIH TIepBbIM pa3paboTall METO | pelIeH s CTATHYECKH Heorpe-
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JeTUMBIX 33Jad B CONPOTHUBICHUH MaTepuanoB. J{s 3TOro K ypaBHe-
HUSIM CTaTUKHU OH J0OABISIET YCIOBHS COBMECTHOCTH AeopManuii.

JI7st pac4eToB cTaTHUeCKH HEONPeAeTUMbIX 0alloK OBLIO TTOTy4eHO
ypaBHEHHE TpeX MOMEHTOB. Tak KakK HJes OCHOBHOH CHCTEMBI C
HEM3BECTHHIMH MOMEHTAMH HaJ ONOpaMH BIIEpBHIC ObLIa BBICKAa3aHA
KnameliponoM, 3TO ypaBHEHHE CBS3BIBAIOT C €ro MMEHeM. A Ha
NpaKkTHKe BIIEPBBIE ypaBHEHHWE TpeX MOMEHTOB JUIA pacyera
Hepas3pe3HbIX 0aloK MPUMEHHI MOCTOCTPOUTEND U MyTEHCKHUI HHKEHEp
Bepto B 1855 r. Ony6aukoBaHo oHO KnaneiipoHoM B Tpyaax AkageMuu
HayKk Toimbko B 1857 r. JlanmpHeililnee pa3BUTHE TEOpUs HEpa3pe3HBIX
Oaok mony4miia B padotax OTTo Mopa, KOTOphIi 0000IINIT TEOPUIO HA
ClIy4aii, KOTJ1a OIOPBI pacloiokeHsl Ha pa3Hoi BeicoTe (1860).

sy

Puc. 10.2. broct A. HaBre Puc. 10.3. Tomac HOnr

OueHb MHOTO IS HAYYHOTO TIIOCTPOEHHS CONPOTHBICHHS
MaTtepuanoB cienan anrnuiickuii yaensrii Tomac FOur (1773 — 1829).
B 1807 rony B aByxtomMHOM Tpyae «Kypc nekuui mo HarypajlbHOMN
¢dunocodpun u MmexaHMUECKOMY UCKYcCTBY» FOHT 0000IIMIT pe3ynbTaThl
CBOUX TCOPETHYCCKHX U OKCICPUMEHTAIBHEIX paboT ¥ H3JIOXKUI
uccienoBanuss no gedopmarum  caura. OH  BBET  YHCIIOBYIO
XapaKTEpUCTUKY YIPYrOCTH IIPU PACTSHKEHMM M CXKATUM — Tak
HaspBaeMblii Moaynb HOHra (B MeXaHWMKE €ro HasbIBalOT MOYJIb
yrpyroctu). OH cTajJl OCHOBOIIOJIOXKHUKOM H3YYCHHUS HAaIpsOKEHHH,
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BBI3BIBAEMBIX YAApOM, JJISl YETrO BIIEPBBIE PAacCCMOTpPET MEXaHUYECKYIO
paboTy Kak BEJIMYMHY, NPOMOPLUOHATIBHYIO 3Hepruu. Ilon sHeprueit
(TrepmuH BBen FOHT), OH MOHMMAJ BEIHMYUHY, TPONIOPLHOHAIBEHYIO Mac-
ce U KBaJIpaTy CKOPOCTH TeJa.

Bonpmioit Bkag B pa3BuTHe Hayku o mpodHocTH BHec JKan Bukrop
[Toncene. B 1826 1. oH m3ydan NpoAONBHBIA yHap MO CTEPKHIO U
BO3HHUKAIOLIME TMPHU 3TOM TNPOJOJibHBIE Kojiebanus. OH mMokaszai, 4To
BHE3AIHO MPUJIOKEHHAsl K YNPYrod KOHCTPYKUUH HArpys3ka BBI3bIBAeT
BIBOe OoJiblliee IMepeMelleHne, YeM Ta e Harpyska, MpHIoKeHHas
CTAaTHYECKH.

B nagaie XIX Beka camoii mepemoBoii B EBpome Oblna ¢pan-
Iy3cKas MaTeMaThdeckas mkoina. Vimerno ee npeacrasurenu A. Hasbe,
O. Ko, M. ITyaccon, I'. Jlame u 3. Knaneiipon B 20-30-¢ rr. 3aio-
UM OCHOBBI TeopuH ynpyroct. B 1821 r. Hasbe npeactasui [lapmxk-
CKOM akajeMuu Hayk «MeMmyap O 3aKOHaX PAaBHOBECHS M JIBHXKEHUS
YIPYTUX TBEPIBIX T, B KOTOPOM OBLIN MOIY4EHBl YPaBHEHUS paBHO-
BeCHs yIpyroro Tena. BBenst HHEpIMOHHBIE WICHEI, OH MOIYYMI TaKKe
W ypaBHEHHS KOJIeO0aHWIl TBEpHOTO
Tena. MMeHHO OT 3TOoro Memyapa
BEJECT CBOI0O MCTOPHMIO MEXaHHUKA
TBEPAOTO JIehOPMUPYEMOTO Tea.

B crnenyromem, 1822r. ¢pan-
ny3ckuil mareMatuk Oriocren Jlym
Kommn (1789 -1857) B pabore
«UccnenoBanne paBHOBECHS U BHY-
TPEHHETO JBWKCHHUS TBEPHABIX TEN H
KHUJIKOCTEH, YNPYTHX U HEYHIpPYTHX»
pa3BuiI OOIMNH KOHTHHYaJIbHBIH TOJ-
XOJl B MEXaHMKE CIUIOIIHOM Cpebl.
BMecTo MOJEKYNSpHBIX CHJI OH BBO-
AT  TIOHSITUS  depopmayuu W
Hanpadycenus,  YUpOIIasi  BBIBOJ
OCHOBHOTO  YpaBHEGHHS  TEOPHUH
ynpyroctd. Komu gaer Takke A U30TPOIHOrO Tela COOTHOILEHHE
MEX/y IIECTbI0 KOMIIOHEHTaMU HaNpsDKeHUs U HIECThI0 KOMIOHEHTaMU
nedopmarmu. OH IPUXOAUT K BBIBOLY, YTO JUIS ONpPEICICHUS YIIPYTHX
CBOICTB W30TPOIHOr0 Marepuana TpedyeTcs He OJHa, a ABE YIpyrue
MOCTOSIHHBIE.

Puc. 10.4. Ortocten JIyn Komm
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B pesynbrare mis pemieHus 3amad yIpyrocTd HU3OTPONHBIX Tell
MOJTy4eHa TIOJIHAsI CHUCTeMa ypaBHeHM. Komm, ¢ moMompio mpeio-
xeHHoro JI. DiepoM MeTona BBIAENEHHS 3JIEMEHTapHOTO o0beMa H
paccMOTpeHHs JeHCTBYIOMINX Ha HEr0 CUJI, TIOJy4MIT O0IIie ypaBHEHUS
paBHOBECHs CIUIONTHOW Cpeasl B HAIPSDKEHISIX M YCTaHOBHJI CBOICTBA
B3aMMHOCTH HampsDKeHUH. B pesympTare MM MOIydeHBI KIIACCHYECKHE
ypaBHEHHUS TUHAMUKH H30TPOITHOTO YIPYrOro Tea.

B 1828 r. Kot u IlyaccoH nmpuMeHWIN OOIIHe ypaBHEHHS IS
OLIEHKH TPHUTOIHOCTH HIIEMEHTAPHOM TeOpHH W3rnda TOHKUX CTEPKHEH,
a B 1829r. Kommm BbIBen HpUOMMKEHHBIE (DOPMYJBI I KPy4eHHS
TOHKHX TIPSIMOYTOJIFHBIX CTepyKHEH. OTH WCCIeNOBAaHHS IOJBUIIIA
Bappe ne Cen-Benana (1797 — 1886) ma cosmanue oOmiei Teopuu
n3rnba W KpydeHUs TNPU3MAaTHYECKHX CTEPXKHEH — KpYyIHEHIIero
MPAKTHYECKOTO JIOCTIKEHUSI TeopuH ynpyroctu cepeauHsl XIX Beka.
PaboTamu (QpaHITy3cKOTO YY4EHOTO OTKPHIBAETCS SI0Xa HHXKCHEPHBIX
MIPWIOKEHUH TEOPHUH YIIPYTOCTH.

A TepBbIMH NPUMEHWIN OOIMe ypaBHEHUS PAaBHOBECHUS YIPYTHUX
Tel K peampHBIM 3afadyaM BBIDAIONIMECS YUCHBIE W WH)KEHEPHI
Tadpuwae Jlame (1795 — 1870) u Imuapr Kimaneiipon (1799 — 1864).
B 1827- 18281r. B wmemyape «O BHyTpeHHEM paBHOBECHUH
OTHOPOIHBIX TBEPIBIX TEI» OHHU PACCMOTPENH 33aJadll O PACTSHKCHUH
0ECKOHEYHOW MPU3MBI, KPYICHUH OSCKOHEYHOTO KPYTOBOTO IMJIMHAPA,
PpaBHOBECHU LIapa Moa ,Z[eﬁCTBHeM B3aMMHOTI'O MPUTAKCHUSA €TI0 4YaCTHI],
PaBHOBECHH IIOJIOTO KPYroBOTO IMJIMHIpA W IIapa MO OeHCTBHEM
BHYTpPEHHEro W BHemiHero mapieHus. B 1852 r. Jlame uznan «Jlekmum
MO0  MaTreMaTHYeCKOW TEOPHHM  YHNPYroCTHU» — MEpPBYIO  KHHTY,
MIOCBSILIEHHYIO 9TON HaYKe.

VYpaBHEHUS TEOPUM YIPYTOCTH COAEpXkKar MPOU3BOAHBIE OT
CMEIICHUIL, T.€. ONpeNesioT AeOopMaIiH TeN. Y CIOBUS COBMECTHOCTH
nedopmarmii noaydensl bappe ne Cen-Benanom B 1860 1. OH Takxke
MIPEITOKILT TTOTyOOPaTHBIA METOJ] PEIICHHS 3a7ad TEOPHH YIIPYTOCTH U
BBEJ MPHHIHI, B COOTBETCTBUH C KOTOPHIM ypPaBHOBEUICHHAs] CHCTEMA
CHJI, IPIJIOKCHHAs! K HEKOTOPOW YacTH CIUIOIIHOTO TeNa, BHI3BIBACT B
HEM HalpspKeHus, OBICTPO yOBIBaroNIWe IO Mepe YOalleHHs OT ITOMH
yactu (npuHiun CeH-Benana).

YcnoBHs COBMECTHOCTH ISl HAIIPSDKEHUH MOTYyYIEHBI HTATIBIHCKAM
MaTeMaTHkoM JymkeHuo Beaptpamu B 1892T1. m B Oonee oOmieit
(dopMe aBCTpaANHICKUM MaTeMaTHKOM H MexaHHKoM /IxkoHom I'enpu
Muyesiom B 1899 r. BakHblii BOIIpOC O €QUHCTBEHHOCTH DPELICHMS
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3a7a4n TeopuH ympyroctu uccienosad I. P. Kupxrogom B 1858 1., a
BOIIPOC O €ro CYNIECTBOBAaHUHM MOKE, B XX BEke.

10.3. Pa3BuTHe TeOpUM MeXaHUYECKHX KOJIeOaH Ui

B obnactu Teopun xonebannii B XIX Beke manpHeiIee pa3BUTHE
MONYYMIa TEOPHsT MAJIbIX, TMHEHHBIX KOJNCOAHMI JUCKPETHBIX CHUCTEM.
Bounbmioit Bkinan B Hee BHec Ocunm MBanosuu Comos (1815 — 1876).
OH 1nokasaJ, 4YTO KOPHM BEKOBOI'O YpaBHEHMs BEILECTBEHHBI U
MOJIOKUTENbHBL. VM Takke BIepBbIe pa3o0paHa aHATUTHYECKAsl TEOPUS
oO1iero ciydasi CBOOOJHBIX KoJeOaHHUH, TJIe KOOPAUHATHI HE SIBIISIOTCS
HOpMaJbHBEIMU. TakuM o0pazoMm, IS OmpenesieHuss 4acToT U (opm
CBOOOAHBIX KOJIeOaHUN JTUHEHHON cUCTEMBI O€3 CONIPOTUBIECHUS HY>KHO
pPEeLIUTh CTETIeHHOE BeKOBOE ypaBHeHHeE. [IOCKONBKY aHATUTHYECKOTO
pemeHnst anreOpandecKiue YpaBHEHUS CTEIICHH BEIIIE UYETBEPTO He
HMEIOT, MHOTUE YUY€HbIe HCKAJIH YHUCICHHbIE METOAbl PEIIEeHUs 3TOU
3aJaui.

HntepecHslii  MeTON ISl OTHAENEHUA KOPHEW  ypaBHEHHS
npemioxui B 1829 1. JK. Ltypm. B «Jleknusx 1o anredpandeckoMy H
TpaHcUeHACHTHOMY  aHanmu3y» (1837) Muxana  BacuibeBu4
Octporpanckuii (1801 — 1861) mpoaHaau3upoBall, yIPOCTHI H U370~
KWI BaKHEMIIME METonbl, HauMHasg OT Merona HploToHa M KoHYas
metogom llltypma. 3amauy ompeaeneHusi 4acTOT U (OPM CBOOOIHBIX
KoJIe0aHUI MOKHO TaK)Ke€ paccMaTpHUBaTh KaK OJHY U3 OCHOBHBIX 3a/1a4
JIUHEHHON  anreOpesl  ONpeNeNIeHUus COOCTBEHHBIX  3HAYCHUU |
COOCTBEHHBIX BEKTOPOB MaTPHIIBL.

B 1846 r. Kapa I'ycra SIxo6 SIk66u (1804 — 1851) mist pemeHust
TTOJTHOM MPOOJIEMBI COOCTBEHHBIX 3HAUCHUH TPETIOKUIT HTECPAMOHHBIH
MeToJ1 BpaieHui. [Ipu 3ToM 11 onpenesieHuss COOCTBEHHBIX 3HAYCHHM
MaTpHIBI pa3sMEPHOCTU N TpebyeTrcs 30n° apu(pMETHIECKUX OIEpPaIHi,
a Juisi cOOCTBEHHBIX BEKTOPOB €Il 20n® onepamuii. B cBs3u ¢ sTUM
MeTox B XIX Beke He Hamien MpUMEHEHUS W ObUI 3a0BIT OoJee YeM Ha
CTO JIET.

CrenyromuM B@XHBIM IIArOM B PasBUTHH TEOPHH KoJIeOaHMi
ObuTn paboTel Pajiest , ocobeHHO ero PpyHIameHTanbHbIA Tpyn «Teopus
3BYKay, BIIEPBBIC OMyOIuKOBaHHEIN B 1877 roxmy. B aT0it kuure Pameit ¢

* Jlopa Pauteii 1o nomydyenus B 1873 r. Turyna nociae cMeptd ota JkoH YHIbAM
Crperr (1842 — 1919). IlpaBunbHee anrmiickoe Rayleigh nucats Paiinu, Hekoto-
pBle aBTOpHI NUIIYT Poaiimeil, oIHAKO MBI OCTAaHOBHMCS Ha 0OoJjiee MPUBBITHOM
HanucaHuu — Paneit.

223



CIMHOW TOYKM 3PEHHUs pacCMaTpHUBaeT KOJcOATeNbHBIC SBJICHUS B
MEXaHHWKe, aKyCTHKE W DJEeKTpHUecKHx cuctemMax. OCHOBHOE U
HenpexoJiiee 3HadeHue «Teopuu 3ByKa» COCTOUT B TOM, YTO OHA
SIBIISICTCSL TEPBBIM CHCTEMATHYECKAM H3JI0KEHHEM OOIIero YYCHHS O
kosebanusax. OHa HOABITOXKUIIA MIPEIICCTBYIONINE JOCTIKEHHSI B 9TON
o0JlacT M HaMeTHIiIa pPsI MpoOJieM W HAIpaBICHHH IS Pa3BUTHSL
Teopun KoneOaHui. Panero mnpHHAISKUT psaa  QyHIAMEHTATBHBIX
TeopeM JTMHEWHOW Teopuu KojeOaHWil (TeopeMbl O CTAIMOHAPHOCTU H
CBOMCTBaX COOCTBEHHBIX YaCTOT), KOTOpbIE OBUTH OIMyOJWKOBAaHBI B
Oompmioit  pabore «Hekoropele oOmme TeopeMbl, Kacaroluecs
kosiebanuit» B 1873 romy m o6obmiensl B «Teopun 3Byka». Tam ke
Paneit chopmynupoBall W TPUHIMI B3aMMHOCTH. [lo aHamorum ¢
KHHETHYECKOW M MOTCHIUAIBHON 3HEprueil OH BBEN IMCCHITATHBHYIO
GYHKIUIO, KOTOpas SIBISCTCS OJIHOPOTHOM KBaJapaTHYHON (yHKIHCH
CKOpPOCTEH, TIONOKUTEIBHOW [UII BCeX 3HAYCHUH IIepPEeMEHHBIX.
Oyuknms modaydwia ums Pajes u mpenctaBisier co0OH TONOBHHY
CKOPOCTH PacCEUBaHMsI SJHEPTUH.

B «Teopum 3Byka» Poameli Takxke mnpemnaraeT MpUOIHKEHHBINA
METO/JI OIpEeNIeHUs] MepBO COOCTBEHHOM YacTOThl KOHCEPBATHBHOM
CHCTEMBI

Ki=mm ., [T . (10.7)

* 2
Ime T, =T / k®. Ilpm sTOM 11 BBIMMCIEHUS MaKCHMAJbHBIX

3HAYCHWH TIOTCHIMAIbHOH W KHUHETHYECKOW JSHEeprui Oepercs
HekoTopast (hopma konebanwid. Ecim oHa coBmager ¢ mepBoit (hopmoit
KOJICOAHUH CHUCTEMBI, MBI TIONYYHM TOYHOE 3HAUCHHE IIEPBOH
COOCTBEHHOI 4acTOTHI, a B MPOTUBHOM CIIydae 3TO 3HAUEHHE BCEraa
3aBBIIICHO. METOJl JaeT BIOJHE MPUEMIIEMYIO JIJIsl TPAKTUKH TOYHOCTD,
ecii B KadecTBe NEpBOH (OpPMBI KOICOAHWH B3SATh CTATHYECKYIO
ne(OopMaIHio CHCTEMBI.

Taxum ob6pazom, emie B XIX Beke B Tpymax O. WM. Comoa u Pames
copMupoBarach METOAMKA IMOCTpoeHUs nuddepeHInanbHbIX YpaBHe-
HUH, ONHUCHIBAIOIIUX Majible KoyieOaTeNnbHbIe ABMKEHUS JUCKPETHBIX
MEXaHWYECKHX CHCTEM C MOMOIIbI0 ypaBHeHMid Jlarpamka Il poga

dfor) oT (oR oM g g,
dt| od; | oa; od; oa, (10.8)



r7ie B 0000IIEHHYIO CHILY Q ;(t) JOJUKHBI ObITh BKIIOYEHbI BCE CHIIOBbIE

(haxTophl, 3a UCKIIOUCHHEM YIPYTUX W AUCCUIATHBHBIX, OXBAaUYCHHBIX
¢yuxumsamu R u I1.

VYpasuenus Jlarpamka (10.8) B MmaTpuuHO# (opme, OMUCHIBAIOIINE
BBIHYKJICHHBIE KOJICOaHUS MEXaHWYECKOH CHCTEMBI, IIOCIe MOACTa-
HOBKH BceX (pyHKIMH BBITIIAIAT TaK

1§+Bg+Cq =Qft). (10.9)

3nece B — marpuma memndupoBaHUS, a q,q u § — BEKTOPHI-
CTOJIOIBI COOTBETCTBEHHO OOOOIIEHHBIX KOOPJIWHAT, CKOPOCTEH u
yckopeHuii. OOmiee pelieHne JaHHOTO YpaBHEHHS COCTOMT U3
CBOOOJTHBIX ¥ CONPOBOXKIAIOIIMX KOJeOaHWH, KOTOpble Bceraa
SIBIISTIOTCS 3aTYXAIOIIUMH M BBIHYKIICHHBIX KOJICOAHUH, TPOUCX OZISIIIIX
C 4acToTOd Bo3Mywaromed cuwibl. OrpaHHYMMCS PacCMOTPEHUEM
TONBKO YaCTHOTO PEIICHUS, COOTBETCTBYIOIICTO BBIHYKICHHBIM
kosiebanusM. B kadectBe B030ykueHus Panelt paccmaTpuBan 0000-
IIEHHbIE CHJIbI, M3MEHSIOIINECs 0 FAPMOHUYECKOMY 3aKOHY. MHorue
OTHOCHJI 3TOT BBIOOP K MPOCTOTE paccMaTpUBAEMOro City4as, OJHAKO
Paeit mpuBoauT Gosiee yoeauTenbHOE OOBSICHEHHE — PA3JIOKEHHUE B PSJT
@ypre. Viconb3ys 3T0 pas3noskeHue st 0000IEHHBIX CHIT

N
Qj(t):QO+iZ:;lQ?i cos (ia)t)"’Q?i sin (iot), (10.10)

W IIPUHIAII CYICPIIO3UIUHA, 3aAITMIIEM PEIICHUA B BUAC

N
=3 AS cos (iwt)+A° sin (iwt),
0= T A] s (100)+A] 30 101) 1011

ITpu noouepeanoii moxcranoBke (10.11) B (10.9) momyuum st
KaXXI0¥ TApPMOHUKHU CUCTEMY 2S JTHHEHHBIX aareOpandeckux ypaBHEHUN
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c-1i’w’)A° -BioA® = Q°
J( o' i-Bioa] -] . (10.12)
lBia)Astr(Cfliza)z)chf:Q?

Takum o6pa3om, A1 MEXaHWYECKON CHUCTEMBI, UMEIOIEH CBBIIIE
JIBYX CTemeHel cBOOOIbI, peleHue cucrteMsl ypaBHeHuit (10.12)
MIPEJICTaBJIACT OIpEeNeNeHHbIe TPYAHOCTH, KOTOPBIE JIABUHOOOPA3HO
BO3pacTaloT IpPHU BO3PACTAHUM IOPAIKA CUCTEMBL. YK€ IpHU IATH —
IIECTH CTENCHSIX CBOOOIBI 3a7ada O BEIHYKACHHBIX KONEeOaHUSIX Kilac-
CHUYECKHM CIIOCOOOM BPYUHYIO pelIeHa ObITh HE MOXKET.

B Teopun konebaHuii MEXaHHYECKUX CUCTEM Mallble (JIMHEHHbIC)
KOJIEOAaHUs! TUCKPETHBIX CUCTEM CBITpalil 0co0yt0 poib. Pazpaborannas
UL JTUHEWHBIX CHCTEM CIIEKTpaJbHas TeopHus He TpelOyeT maxe
MOCTpOoeHUST U PEpeHINATBHBIX ypaBHEHUH, a i1 IONyYeHUSI
peIIeHnsT MOYKHO Cpasy 3aIicaTh CUCTEMBI JIMHEWHBIX alreOpandecKix
ypaBHeHu#l. XoTs B cepenuHe XIX Beka u Obutd pa3paboTaHbl METOIBI
ompesieleHus COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HaYCHHH
(Slxkobm), a Takke peImeHHS CHCTEMbl JHMHEHHBIX alredpanyeckux
ypaBHenu# (I'aycc), o mpakTHIeCKOM WX MPUMEHEHUH JaKe ISl CHCTEM
¢ HEOONBIIMM YHCIOM CTEleHeld CBOOOABI HE MOTJ0 OBITh M pEUH.
[ToaTomy 70 MOSIBJICHUS TOCTATOYHO MOIIHBIX DBM OblI0 pazpaboraHo
MHO>KECTBO Pa3IMYHBIX CIIOCOOOB PEIICHHUS 3a/1a4 O CBOOOHBIX U BHI-
HY)KJICHHBIX KOJIEOAHUSAX JMHEHHBIX MEXaHWYECKHX CHCTeM. MHorue
BBIIAIONINECS YYCHbIE — MAaTeMAaTUKU M MEXaHWKU 3aHHUMAJUCh STHMHU
3aa4amMu, pedb O HuUx nouger Hmwke. llosBneHune MoHON
BBIYHCIUTENBHON TEXHHUKH MO3BOJMJIO HE TOJBKO B JOJH CEKYHIBI
pemaTh  JIMHEHHBIE  3a4aud  OONBINOM  pa3MEpHOCTH, HO U
aBTOMATU3UPOBATh CaM MPOIIECC COCTABICHUS CUCTEM YpaBHEHUI.

3amaun 0 KoJeOaHUSIX KOHTUHYaJbHBIX CUCTEM OJIM3KH K 3aJlaqaM
compoMara U TeOpHH ympyroct. M3 Hux Hauboliee MpaKkTHYECKU BaXK-
HOW OBDIa 3a/a4a O MOMEPEYHBIX KoyeOaHmsx Opyca. [lepBeiM ee st
Opyca mocTosHHOro cedeHus wuccuenoBan Jauwmn bepuymm Own
WCTIONB30BAN ISl BRIBOJA YPAaBHEHUH YIIPYTHX KPUBBIX BapHAMOHHOE
WCYUCIICHHE. A TIONHOCTBIO 33ady O KOJEOAHMSAX NPHU3MATHUECKUX
CTepXKHEW NpH pPa3IM4YHBIX TPAHWYHBIX YCIOBUAX pemun JleoHapn
Opinep. Oto pemenue Obulo  omyOnmkoBaHo B «Kypraie
[TerepOyprckoit akamemun» 3a 1782 1.
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3anaun Ha KoJeOaHUsl KOHTUHYAIbHBIX CUCTEM, T.€. CHCTEM, MaCChI
KOTOPBIX CUUTAIOTCA paclpeleieHHBIMU HENpPEepbIBHO (TBEPIBIX TEM)
ONMM3KM K 3ajlauaM CONPOTUBJICHHUA MaTEpPHalOB U TEOPUHU YIPYTOCTH.
[losTomy Teopuss KoneOaHMII KOHTHHYaJIbHBIX CHCTEM pPa3BHBANACh
BCJIEI 32 pa3BUTHEM STHX AWUCIMIUIMH. 3a1a4d Ha KOJIeOaHWs YIPYyTrux
TeN PacCMAaTPUBAINCH KaK KOJeOaHWs KOHTHHyyMa TOUYCK C MpPEAeib-
HBIM MIEPEX0JIOM K OECKOHEYHOCTH. B OTIIMYME OT AMCKPETHBIX CHUCTEM,
KOHTHHYAJIbHBIE OMHCBHIBAIOTCS AU(D(HEpEeHIIMATEHBIMI YPABHCHUSIMHA B
YaCTHBIX NpOM3BOAHBIX. [Ipu 3TOM paccMaTpuBaeTcsi OIHOPOIHBIN
W30TPOITHBIN MaTepual, MOAYHHSIOMUNACS 3aKoHy [ 'yKa.

Bonpmmoit naTEpec K KoeOaHUAM ITUIACTHH IOSBIJICS ITOCTE 3HAME-
HUTBIX ONBITOB XJIagHU. YpaBHEHHS KOJIeOaHWI IUIACTHHBI BBIBENA
Copu Kepmen (1776 — 1831), koropas, OIHAKO, MOMYCTHJIA CEPhb-
€3HYIO OIINOKY, IPAaBUIBHOE pellIeHHe ObLI0 MomyueHo Jlarpamxkem.

Kpome nBymepHBIX ypaBHeHUW#, JlarpamkeM OBUIO BBIBEICHO
TpEeXMEpPHOE ypaBHEHHE JUIS PACIpOCTpaHEHUs KojeOaHWil (BOJH) B
TPEXMEPHON OJIHOPOJAHOW HEOTPAHWYECHHO MPOTSHKEHHOW BO BCEX
HaTpaBlICHUAX Cpeae.

Opnnako marematuueckue ycrexu B X VIII Beke ObUIH JOCTUTHYTHI
TOJIBKO B OJTHOMEPHBIX 3a/1auax. J{ist 0oJiee CIOKHBIX 3a7a4 HE XBATaIO
3HaHWUH B 00JIaCTH COMPOTHBIICHUS MaTepuaioB. TeM He MeHee, YCIeXU
¢u3nUecKoll TeopuHM HWMENU Tio0ambHOe 3HaueHWe. B dwacTHOCTH B
TEOPUH KOJICOAHUH:

- OBUIO OCO3HAHO 3HAUCHHE OTPAHMYEHHS MAJOCTH KojeOaHUit
JUIST TUHEHHOM MOCTAaHOBKY 3aJ1ay;

- BBEJICH NPUHIUII CYMIEPIIO3UITUH PEIICHUH;

- BOIUIM B HAy4YHBIH OOMXON MOHATHA YacTOTHl, NEpHOAa U
aMILUTATYIBI KOJICOaHuUH;

- B 3ajade O KOJEOAHWAX CTPYHBI B MaTeMaTHUECKOH (opme
ObUIa YCTAaHOBJICHA CBS3b MEXAY KOJICOAHUSIMU M BOTHAMH.

JanpHelimee pasBUTHE TEOpHM KoJeOaHMH KOHTHUHYaJIBHBIX
CHUCTEM CBSI3aHO C Pa3BUTUEM TEOPUM YIOPYrocTH B OCHOBHOM
MpeICcTaBUTEISIMU (DPaHIy3CKOW MaTeMaTHdecKol Imkona. B Teuenue
XIX Beka ObuH pa3pabOTaHBl AHATHTHUYCCKHE METOIBI PAacUYeTOB
KOoJeOaHUM pAa3IUYHBIX TBEPABIX TEJI TEOMETPUYECKH TPaBUILHON
¢opmbl. M3 Bcex YyYeHBIX MOXHO OTMETHUTH Tpyasl Ilyaccona,
Kupxropda wu ocHoBomonokHuka Poccuiickoil MIKOJBI —TEOpUH
ynpyroctu A. H. [Ilunnuxa.
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Konebanusim ynpyrux ten B XIX Beke ObIIM MOCBSIIECHBI
MHOTOYHCIICHHBIE HCClleoBaHMs. MHTerpansl ypaBHeHHH KojeGaHU
ynpyroro  mpocTpaHcTBa  Obmu  momyueHsl I, Ilyaccomom u
M. B. Ocrporpanckum B koHile 20-x rT. Torna xe I[lyaccon oOHapy»)uI
CYLIECTBOBAaHHE [BYX BOIIH, PAaCIPOCTPAHSIOIIUXCA B H30TPOIHOM

VOPYrOM TeJe, CO CKOPOCTSMH, OTHOCSAIIMMHCS Kak V3.
k. T'. Croke (1819 — 1903) nokasan, uto 6oiee GbICTpast BOJIHA — 3TO
IPOAOJbHAS BOJHA OOBEMHOrO CKaTWs, a MEJICHHas — IONepeyHas
BOJIHA BUXPS CMEIICHNH, HE BBI3BIBAIOIIAS H3MEHECHNUS INIOTHOCTH.

3amaya koneOGaHWN  KPYyroBoHW IUIACTUHBI  OblIa  pelleHa
I'. P. Kupxropom. OH Tarxke BBYHCIHI YaCTOTHI HEKOTOPHIX BHUJIOB
KoJIe0aHM /I TUTACTHHKH CO CBOOOAHBIM KOHTYPOM.

IIpononeHbIe U KPYTHIBHBIC KOJIEOAHUS CTEpP)KHEH ObUTH BIICPBBIE
uccienosanbl Xnanuu. B «Teopum 3Byka» Peneil mpemnaraer cBoii,
OoJiee TIONHBIA BBIBOZ YpPaBHEHHS IPOAOJBHBIX KOJEOaHWH CTEpKHS,
AHAJIOTHYHOTO YPaBHEHUIO KOJICOAHUH CTPYHBI TIOCTOSHHON INTOTHOCTH.

AHaIMTAYECKOE HCCIICIOBAHNE HEKOTOPHIX YACTHBIX CIydacB
KoJIEOaHUM CcTepKHEH MEepeMEeHHOIo IMONEPEYHOr0 CEYECHUs BIEPBBIC
npoBeneHsl Kupxroddgom. PaccmarpuBas BuOpanuu KIMHOOOpPa3HOTO
CTEPXXHS, OH IIyTeM OCTPOYMHOTO TIpeoOpa3oBaHUsI 3aMEHSET
YpaBHEHHE YETBEPTOTO MOPSAKA IBYMsI YPABHEHUSIMH BTOPOTO TIOPSIIKA
U UHTETPUPYET WX C IOMOIIBIO0 CTEMEHHBIX psoB. J:k. Moppoy B
pabote «O momepeuHsix KonebaHusax OpyceeB» (1905 r.), pemaer sty
JKe 3a/1auy ¢ noMolibio Merona Panest. IIpu aToM oH mpenmnonaraet, 4To
CTEep’KeHb HMCKPHBISIETCS MO mapabone BToporo mopsiaka. Hakonen B
1913 r. II. ®@. Bapa onyOiukoBan paboTy, B KOTOPOW paccMoTpel
MOTIEPEYHBIC KOJICOAHUS CTEPKHS IEPEMEHHOTO CEUCHHISL.

Taxum oOpasom, B TeueHnn XVII— XIX BB. Obutn pa3paboTaHbl
AHAJIMTUYICCKHUE METO/IbI paCyY€TOB B OCHOBHOM CBO60}IHI>IX KoJIeOaHMit
Pa3NUYHBIX TBEPIABIX TEJI TEOMETPHUYECKH MpaBWIbHONH (opmel. [Ipn
9TOM TCOPETHUYECKHE pe3yIbTaThl OBUIM  TPOBEPEHBI  COOTBET-
CTBYIOIIUMH SKCIHEPUMEHTAMH. DTHM METOIUKA COCTABJICHUS M pelle-
HUS U epeHINATBHBIX YPaBHEHUH MOJIydYriIa TOoATBepxkaeHue. Kak
OyIeT MOKa3aHO HWXKE, STH PE3YNbTAThl UMENTU OOJbIIOe 3HAYCHHUE H
TIpY PeIeHUH 33524 JJ1s Te 0oJiee CIOKHON (GOPMBI.

B 1915 r. ExaTeprHOCIaBCKUM TOPHBIM MHCTHTYTOM OBbLITa M37aHa
«Teopus BuOpanuit» A. H. lunauka. B Hell naHpl pemieHUs MHOTHX
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3a1ad BHOpAIMid CTPYH, CTEpXHEH, TUIACTUH W OOBEMHBIX Tel. Tak,
HampuMep, UCCIeOBaHbl 3aJaui O MPOAOJIbHBIX W MOMNEPEYHBIX KOJie-
0aHUAX CTEp)KHEH MEepPEeMEHHOI'0 CEYEeHHUs: KIIMHA, KOHYCa, YCEUYEHHOTO
KoHyca u np. PaccMoTpeHBI KojeOaHHs KpPyroBOTO IMJIMHIAPA, Kak
CIUTOIIHOTO, TAaK U MOJIOTO, KPYTIIBHEIE KOJICOAHM HCKa.

10.4. Pa3BuTHE TEPMOTUHAMHUKH

B XIX Beke mosBiseTcss HOBBIM paznen (DU3MKH, HU3ydaroUIui
HanOosiee o0IIMe CBOMCTBA MAaKPOCKOIMYECKMX CUCTEM M CIIOCOOBI Iie-
peaayu M MpeBpalleHus SHEPTUN B TAKUX CUCTEMax — TEPMOJAMHAMHKA.
HoBas Hayka oka3zanach OYeHb BaXHOH HE TOJBKO JJIsI COBEPLICHCTBO-
BaHU MApOBBIX MAIlWH, HO W JJIS CO3IAHHS HOBBIX THIIOB TETUIOBBIX
neurareneid. CieayeT OTMETHTh, 4TO Ha mpoTshkeHun Oonee yem 100
JIET TIapOBbIE€ MAIIMHBI CTPOMIIMCH 0€3 COOTBETCTBYMOIIEH Teopuu. Yc-
TIeXW MAapOBBIX IBUTATENCH HE JAIOT IIOKOS MHOTOYHCICHHBIM H300pe-
TaTensaM. Uucmo M300peTeHU pa3ludHBIX THIIOB JBUTATENeH OBICTPO
pacTer, mpeanaraeTcsi HeMallo U «BEUHBIX JBUTaTeNeily». PaccMoTpenue
MOCIIEIHAX HACTOJBKO OTBIIEKANO YYEHBIX, uTo B 1775 1., 3a 70 net no
YCTaHOBJICHHUS 3aKOHA COXpaHEHUs 3Heprud U 3a 90 JeT A0 OTKPHITHS
BTOpPOro Hayaja TepMoAuHamuky, Ilapimkckas AxageMus Hayk IEpBOi
B MUpE NPUHUMAET PEelIeHre UX OO0JIbIIe HE pACCMATPHUBATb.

B aHTHYHBIE U CpeIHEBEKOBHIE BpEeMEHA CUMTAIOCH, YTO HOCHUTE-
JISIMU TEIJIa B TeJE SBISETCS HEBECOMOE BEUIECTBO, MO3HEE MOTYYHB-
niee Ha3zBaHHUe Teriopo/] (GIorucToH). B mpoTuBOBEC TEOpUHN TEILIOPO-
na B Tpymax ®pencuca bakona (1561 — 1626) 3apoxmaercst Teopusi 0
KHHETHYIECKOH MPUPOJIE TEIUIA, B PAMKaX KOTOPOH TEIUIOTA MPECTaBIIS-
€TCA KakK OHpeJIeJIeHHLIﬁ BUA ABUWXXCHUS YaCTHII. Ilonumanue cBsA3HU
MEXy JCHCTBHEM OTHS M MEXaHUYECKOUW paboTOi MapoBOW MAIWHEI B
HEKOTOPOH CTETICHU ITOMOTAJIO MIEPBBIM H300pEeTaTEISIM.

OpHaKo TpeCTaBICHMsI O TIPUPOIE TEIUIa elIe JIOIT0 OCTABAIUCH
npeameroM cropoB. Iotnanackuit xumuk Jxozed Bmk (1728 —
1799), u3zyuyas npupoay TEIUIOTHI, YCTAHOBHJI, YTO Pa3IUYHbIE BUIbI
BEIIECTBA HArpeBAIOTCS B PpA3HOW CTENEHH OJHUM M TEeM Ke
KOJIMYECTBOM TEIUIOTHL. B PE3YJIbTAaTC OH BBIABUII TCIINIOCMKOCTD
Pa3IMYHBIX BUAOB BeIIeCTBa. BIIDK yCTAHOBUII, YTO NPH TasTHUU JbJA U
CHera B TEUCHHE ONPEACICHHOTO BPEMEHH OHH IIOTJIOMIAFOT TEIJIOo, HE
CTaHOBSCH TIPU ATOM Teriee. DTO MO3BOIUIIO eMy OOHAPYKHUTh CKPBITOE
COCTOSIHHUE TETJIOTHI.
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[Ipu sToM Bidk Takke MOHUMAI TEIUIOTY KaK HEKYI0 MaTepuaib-
HYIO CyOCTaHIIMIO, KOTOPYIO BeMuKui XuMuK AHTyaH Jlopan JlaByasbe
Ha3Ball TeropoJoM. [TOTIBITKM B3BECHTh €€ OKazalhCh HEYIaYHBIMHU,
MO3TOMY TEIUIOTY CTalIM pacCMaTpUBATh Kak 0cOOOro poja HEBECOMYIO
HEYHHUYTOXKaEMYIO KHIKOCTh, CIIOCOOHYIO IEpeTeKaTh OT HAarPEThIX Tell
K XOoJomHBIM. JlaByaspe cumTaj, 4TO NOZOOHAs KOHIENIHus ObUia B
MOJIHOM COOTBETCTBUHU C €ro HJeeil MONy4yeHHs TEIUIOTHI ¢ TTOMOILBIO
XUMHYECKUX COEOUHEHUN. YBIJIEUEHHE JTOM KOHIIEIIIMEN OKa3ajioCh
CTOJIb BEJIMKO, YTO OHAa Mpojaep)kanack 10 cepeamabl XIX Beka, u
KHHETUYeCKas TEOpHUs TEIJIOThl OTCTYINWIa Ha BTOPOH IJIaH, HECMOTPA
Ha TO, 4yTo ee pazmensumi Heroton, ['yk, boins, M. bepaymmm u
JIomoHOCOB.

XIX Bexk sBIAETCS BEKOM TPUYM(QaIbHOIO IIECTBHUS IApOBOI
MammHbl. OHa cTala HE TPOCTO TJIaBHBIM, a MPaKTUYECKH
€IMHCTBEHHBIM [BUIATEJ€M B IPOMBIIUIEHHOCTH U Ha TPAHCIOPTE.
Opnako mapoBble MamMHBI WMenu oveHb Hu3kuil KIIHA, u wux
JaJIbHEIIee COBEPIIEHCTBOBAHUE TPeOOBAIO Pa3BUTHS TEOPETHUECKUX
OCHOB TEIUIOTEXHUKHU. [Ipy 3TOM KOHCTPYKTOpPBHI MapoBbIX MAllWH, B
ToM umuciie 1 k. YarT, moib3yroTcs SMIUPUYECKUMH JaHHBIMH.

[TepBblii (yHOAMEHTANIBHBIM TPYHd 1O TEOPUH TEIUIOTEXHUKU
«Pa3MpInieHnsT 0 IBWKYIIEH crile OTHS M MAallWHAX, CIIOCOOHBIX
pasBHBaTh ATy Cwiy» u3fan B 1824 r. dpanmy3ckuii umxenep Caau
Kapuo (1796 — 1832). On mpejickasai, 4TO TEIUIOBBIM MallMHAM
«CYXJIEHO COBEPIIUTH OOIBIION IIEPEBOPOT B IIMBIIIM30BAHHOM MHPE»,
U 3aJiaJicsl LIEeJIbI0 OIPENEeNIUTh MPUYHUHBI UX HECOBEpILEHCTBAa. B cBoeM
Tpyae KapHO 3al0KWJI OCHOBBI TEPMOJWHAMHKH, TIOCKOJIBKY TaM
COJIEPKAIIUCH (XOTS U MONyYeHHBIE C MOMOIIBI0 TEOPUH TETIIOPOa») U
o0a Hadama TepMOTUHAMHUKHU, U €€ OCHOBHEBIC MOHATHS, W HICATBHBIHI
OUKI ~ TEMJIOBBIX  MallMH, W  JPYTHE€  BaXKHbIC  TOJOXKEHHUS.
OCHOBOMOJIOXKHUK ~ TEPMOAMHAMHUKH  Mpeiiaraet paboumii UK
YEeTBIPEXTaKTHOTO  JABUratenss BHyTpeHHero cropanus (IBC),
COOTBETCTBYIOUIMI YeThIpeM XoAaM TopiiHs: |- — BcacbiBaHuE
BO31yXa; 2-i — c)KaTHe €ro, B KOHILIE KOTOPOrO NPOUCXOAMT Iojadya U
CropaHHe TOIUTHBA;, 3-H — pacIIUpeHre TIa3000pa3HBIX MPOTYKTOB
cropanus, T.e. pabounit xoJ; 4-if — BBIITyCK OTpaOOTaBIINX ra30B.

Pabora Kapno mnpommia moutn He3aMmeueHHOH. W nmmis yepes
10 ner, mocnme wmimanmsi «Memyapa O JABIKYIICH CHIIE TEIDIOTED)
b. Knamnetipona, ona crana nmoutu cercanueii. KiameipoH «mepesem» ee
Ha MaTeMaTUYeCKHUH S3BIK, BCKPHIB BEJIMKOE COJIEP)KAHKUE 3TOTO TPYAA,
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W IIePBBIM TPUMEHWI TpapuyecKuii METOA HCCIEeIOBaHUs PabOTHI
TEIUIOBBIX MAlllMH — METO/ LIUKJIOB.

B 1845 —-1847 rr. tpynamu P. Maiiepa, [I. [Lxoyns, I'. I'enbm-
rojiblla OKOHYATENIbHO (OPMYIHUPYETCs 3aKOH COXpaHEHHS U IpeBpa-
LIEHUs DSHEpPruud — IepBO€ Hayalo TepMoauHamuku. Henosepue k
HOBOMY 3aKOHY OBICTpO paccemBasioch Onmaromaps tpyzam B. Tomcona
(mopna Kenbsuna), P. Knaysuyca, V. Penkuna u ap.

B 1855-1865 rr. Knay3umyc BBOOUT TOHATHS OOpPaTUMBIX H
HEOOpaTHMBIX IPOIECCOB M SHTPOINH — BEIHYHHBL, POCT KOTOPOH B
HeoOpaTUMBIX TMpoleccax XapakTepusyeT Ty 4YacThb DJHEPruu Tedl,
KOTOpasi He MOKET OBITH IpeBpamieHa B padoTy, a pacCEHBaeTCs B BHIE
Ter1oThl. [lockonbKy BcCe peasbHblE IMPOLIECCHl BCIEICTBUE TPEHUS,
TEIUIONPOBOJHOCTH M KOHEYHOCTH BPEMEHH MX  IPOTEKaHHS
HEOOpaTUMBI, SHTPOIUS H30JIMPOBAHHBIX CHCTEM BCErJa BO3PACTAET.
Oty opMyaHpoBKy BTOpOro Hadana TepMommHamuku Kiaysmyc 6e3
JOJDKHBIX OCHOBaHHMM pacnpocTpaHuil Ha BceneHHyro, 0OBSBUB 0
HEN30€KHOCTH €€ «TEIUIOBOM CMEpTH». DTO 03HAYAJIO, YTO KOTIa-TO BCS
SHEprus, WMeEIoImascs Ha 3emie W B JPYTUX 4YacTAxX BceleHHOH,
MPEBPATUTCS B TEIUIO, a PABHOMEPHOE DACHpEAENeHHE MOCIEIHEr0o
MEXIy TelaMd 3eMHOW Tpupoisl U BceneHHON mpuBeneT K BBIPaB-
HUBaHUIO TEMIIEpaTypbl M K IOJIHOMY IPEKPALIEHUIO NpPEeBpaLCHUH
sHepruu. OmHaKo dTa TEOpUs HE YUUTHIBAET OECKOHEYHOCTH
BcenenHoli, B KOTOpPOM IpOIECCHl pPacCEMBaHHUA M KOHLEHTpaLUU
SHEPruM JOJDKHBI YepernoBaTbcs U BO BPEMEHH, U IMPOCTPAHCTBE. DTHUM
OOBsICHSICTCS HaM4Yue 3amacoB SHeprud Ha 3emiie 1 B CoIHEYHOM
cucreme. Kpome Ttoro, aBctpuiickuii ¢usuk JI. bonbiiman, oguH U3
TBOPIIOB MOJEKYJISIPHO-KUHETHUYECKOH TEOpUHM Ta30B, JOKasal, dTO
3aKOH BO3pacTaHMs SHTPONMM HENpuMEeHHMM K BceneHHolt ewe u
MOTOMY, YTO OH CIPaBEUIMB JHIIb JUISI CTATHCTUYECKUX CHUCTEM,
COCTOSIIIUX W3 OONBIIOTO YHCIA XAOTHYECKH MABHXKYIIMXCS YaCTHIIL,
MOBEIEHUE KOTOPBIX MOAYMHSIETCSA 3aKOHaM TEOPUH BeposTHOCTEH. s
HUX BO3pacTaHHE OSHTPONUH JHWIIb Haubojee BEPOSTHO, HO C
HEOOXOJMMOCTBIO JOJDKHO HACTYIAaTh M MaJOBEPOSITHOE COOBITHE — €¢
yMmeHblIeHHe. Bo BeeneHHoM ke NefCTBYIOT JUHAMUYECKUE 3aKOHBI.

Tak ObuT 3amokeH (QyHIAMEHT TEPMOIMHAMUYECKOTO METOAa, U
Hayamach pa3paboTka ero NIPWIOKEHHH, IPEXIe BCEro K TEOpUH
TEIUIOBBIX MAllUH.
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I')TABA 11

Hayka u TexHuka B nepBoi nmojiopuHe XX Beka

11.1. Kpusuc B ¢usuxe. Hogeiimas peposronusi B
€CTeCTBO3HAHMH

B xonme XIX Beka CUMTaNOCh, YTO B 00JacTH (DM3UKH YK€ BCE
M3BECTHO M OCTAJIOCh BBIACHUTH TOJNBKO HEKOTOPHIE HE3HAUYMTENIbHBIC
nerand Qusmdeckux TporeccoB. llo ATOH mpHUMHE ONApEeHHBIX
BEIITYCKHUKOB IIKOJBI OTTOBAPUBAIN 3aHUMATHCS W3yUCHHEM (PH3UKH.
B nepBoii monoeuHe XIX Beka ydeHHe 00 dNMEKTPUUECKUX U MAarHUTHBIX
SIBJIGHUSIX OCHOBBIBAIOCH Ha NPEJCTAaBICHUM O CYILECTBOBAHHUHU CHII
JAJIbHOJIEUCTBUS MEXKIY 3apsAAaMU U TOKaMU. VIcKiltoueHne coCcTaBisIn
TONbKO B3TJsABl M. @apanesi, koropele pazgensn Iaxedime Kiepk
Makcpean (1831 — 1879). Ilocmeanunii 3amancs LETBIO U3IO0XKEHHUS
teopun  Dapazess CTPOrUM  MaTeMaTHYecKuM  s3bIkoM. CBou
uccueaoBaHds MakcBeI CTPOUT Ha OCHOBE METOZA aHAJIOTHH MEXay
pa3IUMYHBIMU (GU3NYECKUMU SBICHUSAMHU. TakK MOABISAETCS UEs SIEKTPH-
YECKOIro MOJjIsl. YUeHBIH NPUXOAUT K BBIBOJY O TOM, YTO «CBET COCTOUT
W3 TIOMEPEeYHBIX KojleOaHWii TOW JKe€ Cpeabl, KOTopas sBISeTCS
NPUYMHOM JJIEKTPUYECKMX W MAarHMTHBIX siBIeHMW». B 1865T.
MakcBemn pa3paboTal MeKTPOMAarHUTHYIO TEOPHIO.

Tenpux Tepu (1857 — 1894) sKCHEpUMEHTANBHO MOJATBEPANIT
CYIIECTBOBAaHUE AJIEKTPOMArHUTHBIX BOJIH, CO3JIaB JJIsS 3TOTO BHOPATOp
u pezonatop. OH MoapoOHO HCCIIEeAOBAN TAKHE CBOMCTBA ITUX BOJH, KaK
oTpaxxeHue, uHTephepeHnus, auppakuus U nospusanus. OH Takxke
JIOKa3aJl, 4TO CKOPOCTh PACHpPOCTPAHEHHUS JIIEKTPOMArHUTHBIX BOJIH
COBIIQJIAET CO CKOPOCTBIO CBETa, KOTOPBIA, TakuM o00Opa3om
MpeJICTaBIIAET COOOH Pa3HOBUIHOCTD 3JIEKTPOMArHUTHBIX BOJIH.
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B 1895 r. Tlerp Huxonaesuu Jledeaer (1866 — 1912) mosropun
OMBITHI ['epira ¥ MOMyYHII JIEKTPOMArHUTHBIE BOJIHBI 0 JUTHHE OJIM3KHE
K uH(ppakpacHomy usinydeHuo. Kpome toro JlebeneB mocTaBuil ONBITH
M0 W3MEPCHHUIO JaBICHUS CBETOBBIX BOJH, IONYYHB pE3yIbTATHI,
COOTBETCTBYIOIIIME TEOpUH MaKcBeia.

Taxxe B 1895 r. Bunbreasm Konpaa Pentrenm (1845 — 1923),
CO3MIaB TPYOKY CIIEIMATbHOW KOHCTPYKIMH, OTKPBUT JIy4YH, Ha3BaHHBIC
€ro WUMeHeM. OKCIIEPUMEHTBI C PEHTTEHOBCKMMH JyYaMH ITOMOTJIN
MOJTyYUTh HOBBIC CBEJICHUS O CTPOCHHH BEIIECTBA. YUCHOMY IIEPBOMY
u3 ¢usukoB B 1901 rogy mpucymwim HobGemeBckyro mpemuro. Uepes
HEKOTOpPOE BpEMs PEHTTEHOBCKHME TPYOKH HAIIIM IIMPOKOE IpUMe-
HEHUE B MEIUIIMHE U PA3IMIHBIX 001acTAX TeXHUKH. [[0SBUIUCH HOBBIC
HaTpaBliCHUS HAYKA M TEXHUKU — PEHTTECHOJIOTHS, PEHTICHOIMArHOC-
THKA, PCHTTCHOMETPHS U JIP.

B 1896 r. Anryan Anpu Bekkepear (1852 — 1940) ycramosui,
YTO KPHUCTAUl YPAaHOBOM CONM SIBISETCA WCTOYHUKOM TOCTOSIHHOTO
W3IyYeHHsI, CIIOCOOHOTO TPOHHMKATh Yepe3 CBETOHENPOHHUIIAeMbIE
9KpaHbl M 3acBeUnBaTh (POTOIUIACTHHKU. Tak OBLIO OTKPBITO SIBICHHE
pPaTnOaKTUBHOCTH.

Yepes nsa roga Mapust Ckiaonosckas-Kwopu (1867 — 1934) u
IHeep Kopu (1859 — 1906) BeIgenuiaM ©3 YpPaHOBBEIX PYA HOBBIM
AJIEMEHT — Pajvid, 00JaIaAI0ONIMiA PAIHOAKTHBHOCTHIO TOPA3I0 OONbIICH,
yeMm ypaH. B Tom ke 1898 romy umu ObIT OTKPBIT NOJOHWUN. Mapust u
IIeep Kropu mpoBenn BCECTOPOHHHE HCCIIEIOBAaHUS PaJUOaKTHBHBIX
anemenToB. B 1903 r. onu coBmMectHo ¢ AHpu bekkepenem momyqmin
HoGeneBckyto mpemMuio 10 (U3MKE «3a BBUIAIOIIMECS 3aciayrd B
COBMECTHBIX HCCJIEAOBaHUSAX SBICHUM paguanuu». FEme oaHy
HoGenerckyto mpemuto Mapust CxnomoBckasi-Kropu momydanna B 1911 1.
II0 XUMUHU U Ha CeFOI[HS[].HHHI’I JCHBb SABJIACTCSA C,Z[I/IHCTBeHHOﬁ B MHUPC
JKEHIITMHOW — IBAXBI TaypeaToM HoOesneBckoi npeMunu.

BropeiM HampaBneHHEM ~ HCCICAOBAaHWH  CTajlO  BBISCHCHHE
MIPUPOJIBI dIeKTpruYecTBa. [IpeacTaBneHust 00 aTOMapHOM €ro CTPOSHHUH
CTall CKJIAJIBIBATLCS Y YUEHBIX BO BTOpOi monoBuHe XIX cromerus. O6
9TOM, B YaCTHOCTH, CBHJCTEIBCTBOBAI 3aKOH dJekTpoim3za Dapanes. B
1880-¢ IT. BBIACHUIIOCH TaK)Ke, YTO Ta3bl, XOTS U CJIa00, TOKE MPOBOJIAT
SJIEKTPUUECKUH TOK.

Uneto o KOPIyCKYISIPHOW TEOPHUH DIIEKTPUYECTBA pa3padoTai
routanen; Xenapuk AHtToH Jlopennm (1853 — 1928). On cosman
KJIIACCHYECKYIO  DJICKTPOHHYI) TEOPHIO, OOBEIWHHUB  KOHICTIIHIO

233



HENPEPBHIBHOTO 3JEKTPOMArHUTHOTO TMOJS C HAeed O JHUCKPETHBIX
ANEKTPUIECKUX 3apsIax, BXOIAIINX B COCTAB BEIECTBA.

JlopeHII TPUMEHHST CBOK TEOPHUIO JUISl PELICHHs MHOXECTBa
YaCTHBIX 3aJa4: MOJyYMII BEIpaXXEHHE U1 CUJIbI, IEHCTBYIOLIEH Ha JBU-
KYIIUHCS 3aps €O CTOPOHBI DJIEKTPOMArHUTHOTO TONsL  (CHia
Jloperna), BeiBen (OPMYITy, CBS3BIBAIONIYIO MIOKA3aTeNb MPEITOMIICHHUS
BEIIIECTBA C €ro IUIOTHOCTHIO ((hopmyna JlopeHna), pazpaboTair TEOPHUIO
IUCIIEpCHH CBeTa W Ap. Ha OCHOBE 3JICKTPOHHON TEOpHWH YUYCHBIN
Pa3BWII DJIEKTPOJWHAMHUKY ABIDKYIIUXCS CPEI, BHIIBUHYB THUIOTE3Yy O
COKpAIlleHWU Tell B HaNpaBIeHWU UX ABWKeHUs. OH BBeN MOHATHE O
«MECTHOM BpEMEHW» W MOIYYHI PEISATHBUCTCKOE BBIPAKECHHUE IUIA
3aBHCHUMOCTH MAacChl OT CKOPOCTH, BBIBEI COOTHOLICHUS MEXKIY
KOOpAMHATAMH U BPEMEHEM B JBIDKYIIMXCS OTHOCUTENIBHO IPYT Ipyra
WHEPLHUANBHBIX CUCTeMax oTcuera (mpeodOpa3oBanus JlopeHua). PaboTsr
JlopeHma nexaT B OCHOBE CIICIHAJIBHOW TEOPHH OTHOCHTEIBHOCTH U
KBaHTOBOW (pusuku. Kpome Toro emy mpuHajiexaT BaKHbIE PE3Yb-
TaThl B TEpPMOJIWHAMHKE, OOIIEH TEeOpHH OTHOCHUTENHLHOCTH U TEOPHH
TEIUIOBOTO U3TyICHHUSL.

Jxo3zed dxon Tomcon (1856 — 1840) mpoBoami 3KCIEPHUMEHTEI
M0 M3YYCHHUIO KAaTOIHBIX JIydel, paccMaTpuBas HMX OTKJIOHEHHUS B
ANEKTPUIECKUX W MArHUTHBIX MOJsIX. CBOMMH OMBITAMH OH JOKa3all,
YTO KaTOJHBIC JIy9H UMEIOT KOPIYCKYIIPHYIO MPHUPOAY U COCTOAT W3
OTPUIIATENBHO 3apSKEHHBIX YacTHIl Cy0aTOMHOTO pasmepa. [Ipu sTom
BCE YACTHIBI TOXXICCTBEHHEI NPYT APYTY M BXOIAT B COCTaB aTOMOB
BemectBa. B pesymprare B 1897 1. TOMCOH OTKpBUI 3JEKTPOH H
M3MEpHIT OTHOIIIEHHUE ero 3apsiia K Macce. 3a 3T0 OTKphITHE OH B 1906 T.
nonyumst HoGeneBckyro mpemuto mo ¢usuke. [lepBble CHUMKH TPEKOB
OTHETBHBIX MICKTPOHOB ObUIH mONydeHHl Yapab3iom Buiabconom mpu
TIOMOIIIY CO3JIaHHON UM KaMephbl.

B 1898 roay Ipuecr Pesepdopa (1871 — 1937) orkpsin anbdha- u
Oera-tyan. Cmycrss ron Ilons Buiisip OTKpPBUI TaMMa-U3IydCHHE.
Wzyvas npupony anbha-myuelt, Pesepdopa ycraHOBHI, YTO 3TO MOTOK
SIep TeIusl.

B 1909 — 1911 romax Pesepdopa u ero COTpyAHMKH DPHCT
Mapcaen u I'anc I'elirep nposenn nepBbIe NPSIMbIE SKCIIEPUMEHTHI 110
HCCIIEZIOBAHNI0O BHYTPEHHEH CTPYKTYypbl aromoB. Pesynbrarom crano
OTKPBITHE aTOMHOTO SIIpa — KpyIHeiIee coObITHE B aTOMHOH (r3uke.
[lomyueHnHsle B pe3yiabTare JKCIHEPUMEHTa JaHHbIE IPUBEIH
Pesepdopna k pa3paboTke TIaHEeTApHON MOJIENTH aToMa.
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B 1920 rony Pe3sepdopn BbICKa3asl MPEANONOKEHUE, YTO JOJIKHA
CyIIECTBOBAaTh 4YaCTHWIIA MAacCOH, paBHOW Macce MpOTOHA, HO He
UMeroLas MEKTPUUECKOro 3apsiia — HEHTPOH. DKCIEPUMEHTAIBHO €¢
cyuiecTBoBaHHe ObuIO AokazaHo axkeiimcom Yeasukom B 1932 rony.
Opnnako TulaHeTapHas Mojaenb artoma 0. Pesepdopma okasanach
HECOBMECTUMa C JJIEKTPOAMHAMUKON MakcBea.

B camom Hauane XX cronerust Make Ilinanxk (1858 — 1947) BeiBen
(hopMyIly pactpeielICHUs SHEPTHUHU B CIIEKTPE aOCONOTHO YEPHOTO Tea,
U3 KOTOPOH CemoBaio, 9TO SHEPTUS M3IydacTcsl HE paBHOMEPHO, KaK
MpeArnojarail paHbllle, a 4YacTaMH — KBaHTamu. Ha »Toil OcHOBe
Aandept Jitnmreiin (1879 — 1955) B 1905 roay pasBuil KBaHTOBYIO
Teoputo Gporodddekra.

Harckuit ¢pusux Huabe Bop (1885 — 1962) mpemmoxua Momeis
aToMa, OCHOBaHHYIO Ha KBaHTOBOU Teopuu. OH M3BECTEH KaK CO3aTeb
IIEpBOl KBAHTOBOH TEOpPMHM M KaK YYaCTHHK pa3paO0OTKH OCHOB
KBAaHTOBOW MEXaHWKH W IIPOIECCOB B3aMMOICHCTBHS 3JICMEHTAPHBIX
yactuil. bop chopMynupoBal NPUHIKI COOTBETCTBHSI, CBSI3BIBAIOIIUI
KBaHTOBYIO TEOPHIO C KJIACCHYECKOH (u3ukoil. OH ChIrpal OrPOMHYIO
pOJH TIPH TOCTPOSHHHU IOCIENOBATEIHHON KBAaHTOBOM MEXaHWKH. B
1921 — 1923 rr. bop Ha ocHOBe cBOEit MOENN aTOMa M CIIEKTPOCKOIH-
YECCKHUX OAaHHBIX MPEACTABUJI CXEMY 3aIlOJIHCHUA JJICKTPOHHBIX Op61/IT,
OOBSICHIB TE€M CaMBIM CBOWCTBA DJICMEHTOB IIEPHOINIECCKON CHCTEMBI
Menneneena.

OTKpBITHE 3aBUCHMOCTH MAacChl 3JICKTPOHA OT €ro CKOPOCTH,
THIIOTE3a O YHUCTO DJIEKTPOMATHUTHOH WPHUPOIE MAacChl Kak OyATO
JUIIAIM Tella MaTepHalbHOCTH. Hekoropele (GM3MKH W PHIOCO(BI
BBICKA3bIBAJIM MHEHHE O TOM, YTO «MAaTEpHs HCUYE3Jiay, YTO Pa3BUTHE
HAYKH 3aCTaBJIICT OTKA3aThCs OT MPU3HAHUS CYIECTBOBAHUS MaTCPUH U
CIIPaBEIUBOCTH OOUINX BAKHEHIINX (PU3NICCKAX 3aKOHOB COXPAaHEHUS
Macchl, KOJMYECTBA JBIKEHHUS, OHepruu U 1ap. OTKpbITHE
PaINOaKTUBHOCTH YCYT'YOJISUIO CHTYAIlHMIO, TOCKOJIBKY HE OBUTO OTBETa
Ha BOMpoc 00 WCTOYHHMKE DSHEPrHM, KOTOPYI0 HeceT ¢ coOoi
panTnoaKTHBHOE HU3JTyUCHHE.

Cutyanuio, CIOXHUBINYIOCS B (u3uKe Ha pyoeke XX B., AHpH
IMyankape (1854 — 1912) nasBan kpusucoM ¢Gu3uku. [IpudnHbI 3TOrO
KpHU3HCa OH B IEPBYIO OYEpPEIb CBS3BIBAJ C BOSMOXKHOCTBIO OTKa3a OT
(yHZaMEHTANbHBIX I[PUHIMIOB (U3NYECKOTO TO3HAHUA. TaKuM
obpazom, k koHIy XIX Beka MexaHucTHUeckas MeTadu3uIecKas
METOAOIIOTHsI ce0s1 cuepraia.
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Hauano HOBOM HayuHOH peBONIOLUM HONOXWI  AnbOepT
OuHmTelH, paspabortaBmuii B 1905 . Ha ocHoBe pabor Ilyankape,
JlopeHIa U [1p. CHEYUATLHYIO MEOPUI0 OMHOCUMENbHOCHU. JTa
TEOpHUs, ONHCHIBAET JABW)KEHHE, M IPOCTPAHCTBEHHO — BPEMEHHBIE
OTHOIICHHUS] TIPH TPOU3BOJBHBIX CKOPOCTSX, B TOM YHCIIE ONU3KUX K
ckopocTu cBeTa. [Ipu aToM Kimaccuueckas MexaHuka HpioToHa siBIIseTCS
NpUOIMKEHHEM TEOPUH OTHOCHTEIIBHOCTH, CIIPABEIUIUBBIM IIPU MAaJIbIX
CKOPOCTSIX TBIKCHHS.

B 1916 romy DWHIITEHH cO3/1aeT OOUIYI0 TEOPUIO OTHOCUTENb-
HOCTH, KOTOpas sBJIsIeTCsl 0000IIEHNEM CIeLUaIbHON TeOpHUH OTHOCHU-
TENbHOCTH [UIS TPaBUTAIMOHHBIX Tonieii. HoBast Teopms mepeBepHyna
MPEICTABICHUS BCEX YYCHBIX TOIO BpEMEHH. B COOTBETCTBHH C ATOM
TeopHel, rpaBUTALIUS 3TO HE MPOIecC B3aUMOACHCTBUS MONeH U Tel B
MPOCTPAHCTBE, a PE3yJbTaT HCKPUBJICHUS IPOCTPAHCTBA — BPEMEHHU.
Ota Teopusi OOBSCHHWIA MOSBICHHE BO BcelneHHON Tak Ha3bIBaEMBIX
YepHBIX JABIP, & TAKKe MCKPUBIICHUE CBETOBBIX JIydel OT 3Be3[| IPU HX
MPOXOXKAEHUH psiaoM ¢ ComHIEM.

Takum o0pazom, B Hadale XX Beka HayallaCh HaAyJHas PEBOJIIOIIHS
B €CTCCTBO3HAHUM, B OCHOBE KOTOPOHl OBLIM HOBBIC JOCTH)KCHHS B
¢usuke,  paspymIMBIINE  HBIOTOHOBCKYIO  Kocmojormto.  OHa
COMIPOBOXKIANIACH KPYIICHHEM TPEKHHUX IPENCTABICHUN O CTPOCHUH
MaTepHH, €€ CBOMCTBaX, popMaxX MBIDKCHHS U THIIAX 3aKOHOMEPHOCTEH,
0 TMPOCTPaHCTBE M BPEMEHH. DTO O3HAYal0 KPHU3UC (U3MKU M BCETO
€CTECTBO3HAHMsI, OCHOBAHHOTO Ha MeTau3nuecKux (OUIOCOPCKUX
OCHOBaHUX KIIACCHIECKOH HAYKH.

3HaunTeNbHBIE YCIEeXH ObUIM JOCTUTHYTHI K Hadamy XX BeKka U B
JIPYTUX OTpacisx HaykKu. B Guosorum momydmia nanbHeHIee pasBUTHE
JapBHHOBCKas TeOopHs 3BoNonnH. Ha ee OCHOBE BBIPOCIH HAayKH O
CTPOCHUH W Pa3BHTHH KJICTOK (IIMTOJNOTHS) M TKaHEH (THCTOJIOTHSA).
W3zydyenne mpobieM HACIEICTBEHHOCTH, HAYalno KOTOPOMY ITOJIOMKMIT
MeHzens, BBIAEIUIOCH B OTICNHbHYIO HayKy — reHeTuky. HaubGonee
BaXXHBIMU B Hell ObLTH pabOThI HEMELKOTro 300710ra ABrycra Belicmana
u amepukaHckoro ouosora Tomaca Xanta Moprana.

Bcemupnoe nmnpusHanue mnony4ywid — uccienoBaHus  MBaHa
IMerposuua IMaBaosa (1849 — 1936) B obmactt GU3HOIOTHH YEITOBEKA.
OH He TOJBKO CO3/1aJl TEOPHIO YCIIOBHBIX pe(IIeKcoB, HO M pazpadoTai
HOBBIA OOLIMI METOMOJIOTHYECKH TMOAXO0Jl K PEIICHHI0 MpodieM
¢$uznonorny.
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11.2. Pa3BuTHE NPOMBIILJIEHHOCTH

B xonme XIX Beka ObUIM ClIeNaHbl W300pEeTEHUS, KOPEHHBIM
o0pa3oM HW3MEHUBIIME >XM3Hb uyesoBedecTBa B XX Beke. K Hum
OTHOCSTCA OoJiee COBEpILIEHHBbIE, YeM IapoBas MalllHA, TEIUIOBbIC
neuratesin — JIBC w mapoBas TypOWHA, HOBBIE CpEICTBA CBSI3U —
TeneOH W paano, HOBBIE TPAHCIIOPTHBIE CPEICTBA — aBTOMOOWIL U
TpakTop U Ap. OTIMyYMe HOBOTO 3Tama HAay4yHOro Mporpecca 3akiro-
9aJoCh B TOM, YTO €ro JAOCTIKEHUS OBICTPO HAXOMMIH MPAKTHUECKOE
[IPUMEHEHHE, BOILIOLIAsCh B TEXHUYECKHE YCTPOICTBA.

XX cTOJeTHEe YacTO HA3bIBAKOT BEKOM 3JieKTpuyecTBa. OCHOBHBIM
HCTOYHUKOM HHEPIMHM Ha 3JIEKTPOCTAHLUSX CTAaHOBATCS IAapOBBIE U
THOPOTYPOUHBL. DJEKTPOIHEPTHs CTaja IIMPOKO HCIIONH30BAaThCS HE
TOJIBKO B TIPOMBIIIJIEHHOCTH M B OBITY, HO M Ha TPaHCHOPTE. DJIEKTPH-
yeckas TiAra okasajgach odeHb S((EeKTUBHOW, yKe K Hayaly Beka
MOSIBJIAIOTCA  DJIEKTPUUECKUE JIOKOMOTHBBI, I1aCCaXKUPCKUE BaroHsbI,
OCHAIIICHHBIE TATOBBIMHU DJIEKTPOJBUTATENIIMUA U DJIEKTPUYECKHE TpaM-
Bad. Ha aJIeKTpruecKyro SHEPTHI0 MEePEeBOATCS TaKXKe JTMHUU METPO.

Hauamo XX Beka xapakTepusyeTcs MIpOLECCOM KOHICHTPALUU
MIPOM3BOICTBA DJIEKTPOIHEPTUU HAa OCHOBE CO3JIaHHS KPYIHBIX paiioH-
HBIX 3JIeKTpocTaHii. OCOOEHHO CTPEMHUTENHHO 3TOT MPOIECC MpOTe-
kan B CIJA u 'epmannn. MOMIHOCTh OTAENBHBIX 3JIEKTPOCTAHIIMNA 32
repBoe aecaruneTre Beka Beipocia ¢ 200 10 1ecATKOB THICSY KHUJIOBATT.
Hanpumep, B 1914 1. nse kpynneiimme cranmuu CIIA Huarapckas
I'SC u xomnanmm Damcona BeipaboTamu 2020,6 muH. KBT4, moutH
CTOJIBKO K€, CKOJBbKO Bce cTaHUuMU Poccum BMmecTe B3sitble. CTaHLUSA
l'onpnenbepr B I'epmanun mnepen Ilepmoit MupoBoil BoiiHONH HMmena
YyeThIpe reHeparopa 1o 15 teic. kBT.

Hayunpsie mocTmkeHHss B OOJIACTH 3JCKTPOTEXHHUKH IO3BOIUIU
CO3MaTh HOBBIC BHUIBI CBS3U. 14 QeBpans aMepuKaHell IIOTIAHACKOTO
npoucxoxaeHuss Adjexcanap I'pexam besu nonan 3asBKy Ha
n3o0peTeHHbI UM Tenedon. B 1878 r. T. DuucoH co3man HOBBIA THIT
ammapara. TenedoH crair OBICTPO pacpoCTpaHAThC, B KoHIE XIX Beka
MOSIBIIINCH YK€ MeXayropoaaue uaun. B XX cronerun tenedon cran
OCHOBHBIM cpeZIcTBOM cBsizu. B 1921 1. co3man pagmorenedoH, a B
1930-m — aBTOMaTHYECKHE TeNe(POHHBIE CTAaHIUU. Bo BTOpO MOJOBUHE
XX croneTHs CO3[JaH COTOBEIA TenedoH. B HacTosiee BpeMst coToBas
CBSI3b SIBJISIETCS] CAMBIM PACTIPOCTPAHEHHBIM BHUIOM CBSI3H.
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OtkpeiThie B KoHIE 80-x rooB XIX Beka pagroBOIHBI MOCTYKUITH
OCHOBOM 17151 coznanust paauo. B 1895 r. pycckuii yueHbrii Aekcanap
Crenanosu4 ITonos (1859 — 1906) mpoaeMOHCTPUPOBA CBOU MEPBbIii
paavonpueMHHK. Yepe3 HECKONbKO JIeT Ha MaHeBpax UepHOMOPCKOro
(daora B 1899 . OH yCcTaHOBWJI PaIHMOCBSA3b HA PACCTOSHUU CBBIIIE
20 kM. Hauanocs ee BHeAipeHHe B pyccKoii apmun 1 Ha (hiote. B Haydane
1900 r. paauocBsi3p OblTa YCIHEIIHO HCIOJb30BaHA BO  BpEeMs
cracaTellbHBIX paboTr B duHckom 3amumBe, a B 1901 r. manpHOCTH
nepeaaun Obuia yxke 150 kM. OpgHako maTeHTa Ha CBOE HM300peTeHHUE
[ToroB He B3su1. B TO e Bpems, HE3aBUCHUMO OT PYCCKOTO YUYE€HOTO,
utanbsaer; I'yabeabmo Mapkoun (1874 — 1937) zamarenToBanm B
AHTIHN «CTOCO0 TIepesadu dJICKTPHISCKUX HMITYIIHCOB 0€3 TIPOBOIOB.
B craenyromem roay OBUIO CO3JaHO AaKIMOHEPHOE OOIIECTBO IO
BHEJPEHUIO W DKCIUTyaTallil 3TOTO M300peTeHUs. MapKOHU MOJy4HII
3HAYHUTENBHBIE CPENCTBA I JaTbHEHIIel padoTH U B Hadane XX Beka
CMOT OCYIIECTBUTH pajuonepeaauy yepe3 ATIaHTHUECKU OKeaH.

Pagno crano He TONBKO CPEACTBOM CBSI3M M BaXHEHUIINM Cpe-
CTBOM MacCOBOM MH(pOpMAIMH B IIEPBOi mooBrHE XX BeKa, HO U Jall0
Ha4yajo TaKUM HAyYHO-TEXHHUYECKUM HaIpaBleHHUsIM, Kak pajuo-
JIOKAIHS, PAIU0ACTPOHOMHUS, PaIMOHABUTALINSA, PAIHOMETPOJIOTHS U AP.

Bo BTopoii monmoprHe XX Beka HauOoJiee MAacCOBBIM CPEICTBOM
pacripocTpaHeHusT MH(pOpMaWK CTAaHOBHUTCS TeleBUacHWE. B mepBoit
YeTBepTH BeKa OBUIO CO3JJaHO MEXaHMYECKOe TEJIEBUICHUE, OCHOBOU
KOTOPOTO TOCITY)KWJI CKaHUPYIOIIUH TUCK, W300pereHHbId Ilayjaem
HunxosbiM B 1884 r. B 1907 r. poccuiickuii yuenbii bopuc Po3unr
MOJTyYMJI TATEHT Ha DIIEKTPUUYECKUI CIOCcO0 mepenadn u300pakeHus Ha
paccrosuue. B 1926 r. B.II I'padoBckuii u W. @. Beauncknii B
TamkeHTe  OCYMISCTBWJIM  MEpPBYI0  Iepenady  IBIDKYIIETOCS
n300paXeHUsT Ha OCHOBE DJIICKTPOHHO-Ty4deBoil TpyOku. Ilpasna
n3o00paxeHue ObLIO0 HEYETKOE.

B 1930-¢ rr. Havamace perysspHas TPaHCISIHS TEICBH3MOHHBIX
nepenau. IlepBoe nelictBytomee TeneBuaenue opranuzoBan B CIIIA
pycckuit smurpant Baagumup Kozsmuu 3Bopsikmn B 1931r. B
CCCP tpancisamus mepegad mo omHoMy 4acy 12 pa3 B Mecsiy Oblia
opranuzoBaHa B Mockse B 1931r. B 1953 r. B CIIA mnosBuiock
uBetHoe TeneBuaeHue B ctamapre NTSC, ncnonap3yeMoM 10 cux mop.
B Coserckom Coro3ze BETHOE TelleBUAEHUE BHEAPsIIOCh ¢ 1967 1., ipu
9TOM Hcmonbs3oBaics (paniysckuii crangaptr SECAM, coBMecTHMBIH ¢
YEepHO-OENIBIM TEJICBUICHUEM.
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IIporpecc B 00macT XUMUHU IO3BOJIWJI HAdaTh IPOU3BOJCTBO
HUCKYCCTBEHHBIX MaTepuajoB: IIacTMacc, Kaydyka, ILIenIKa M Jp.
PazBuTHe macTMacCc HAa4yauoCch C  HCIOJB30BAaHUS  NPHUPOJHBIX
IIaCTUYECKUX MaTepuanoB. Ilo3nHee Ans MPOM3BOACTBA ILIACTMACC
CTaJ M MPHUMEHATh IONHOCTHIO CHHTCTHYECKHE MOJEKYNbI: OaKemuT,
SMOKCHUHAs CMOJIA, TOJINBUHWIXJIOPU, OJUITUIIEH U JIp.

B 1872r. wnemenkwii xumuk Epremmit bayman cospman
nonueununxaopuo (IIBX), ©He Hamenmwii TOrAa NPUMEHEHHUS.
[Mpumenstecs [IBX cranm Tompko mocme Toro, kak B 1926 romy
amepukasel] Bajabrep CuHMOH ycoBeplleHCTBOBal MaTepuan. Ha
CETONHSITHUN IeHh BUHHUJ 3aHUMAaeT BTOPOE MECTO B MHUpE 10 00beMy
npousBoacTtBa. OH HCHONB3YeTCS HJsl M3TOTOBJIEHUS PAa3JIMUHBIX
puOOpOB, HANIOJIBHOM IJIMTKH, KPACKH U MOBEPXHOCTHBIX MOKPBITHH,
U30JISIIUM TIPOBOJIOB, IUTAIEeH, KabIyKoB, Msueil Ui roibda u JIp.

IIpexkpacHbIM yIaKOBOYHBIM MAaTepHAaJIOM CTad yeriogan —
Ipo3pavHas IJICHKA, M3rOTaBJIMBaeMasi U3 PEreHEPUPOBAHHOM IEILIO-
no3bl. B 1908 romy mBeitniapckuii umxenep Kak 3. Bpannenoeprep
pa3paboTai epByro MaIIHHY I10 €€ IIPOU3BOJICTRY.

B 1909 r. amepukanckum xumukoMm Jleo Bekenanaom, Oenbruii-
LEM MO NMPOUCXOXKIEHHUIO, ObUT OTKPHIT faxenum — OIUH U3 TEPBBIX
BHUJOB IIJIACTUKA, W3TOTOBJEHHBIX W3 CHUHTETUYECKUX KOMIIOHEHTOB.
brnarogaps HU3KOHN 3JIEKTPUYECKON MPOBOJUMOCTA U TEPMOCTOMKOCTH
OH NPHMEHSCTCS B 3JIEKTPUICCKUX H30JITOpax, KOpIycax Ui paanuo u
TenehOHOB, a TAKKe UL M3TOTOBJICHUS MOCY/BI, FOBEIHPHBIX U3IENHUH,
TpyO M JETCKHUX MTPYIIEK.

[TepBbIM CHHTETHMYECKHUM KaydyKOM, HMMEBIIUM IPOMBIIIIEHHOE
3HauYeHHe, ObUT MONMUOYTaAUEHOBBIA Kay4dyK, POU3BOIUBIINNACS CHHTE-
3om 1o metoxy C. B. JlebeneBa. B 1932 ronqy 8 CCCP, B SIpocnaBne
3alylleH MEepBBIA B MHUpPE 3aBOJ MO MPOM3BOACTBY CHHTETHUECKOTO
KaydyKa B POMBIIIIJICHHBIX MaciTadax.

B 1935 r. cotpynuuku 6putanckoit komnanuu «Mmnepus xummuye-
CKOil mnpomselinuieHHOCTHY» Pemmunanby I'mbcon u Opuxk Pocerr
OTKPBUIN HOJIUIMUNEH — JCIICBBIN, THOKUIM, MPOYHBIA U XUMHUYCCKH
cToikuid marepuai. OH MNPOU3BOAMTCA M3 OTWIEHA — MPOAYKTA,
CHHTE3UPYEMOr0 W3 Ta3a WIM HeQTH U SBISIETCS CaMBIM PacIpo-
CTpPaHEHHBIM B MHpE TMOJUMEpoM. I[lOMM3THICH HU3KOW IUIOTHOCTH
WCIIOJIB3YETCS ISl U3TOTOBJICHUS IUIEHOK U YIAaKOBOYHBIX MaTepHAalOB,
B TOM uucie nakeroB. [lonuATUIEH BBICOKOM IUIOTHOCTH WM
noaunponunen Obl1 OTKPHIT B 1951 r. OH ropaszgo Oojnee Kpemkuil u
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HCIOJB3YCTCA JI N3TOTOBJICHHUS IJIIACTUKOBBIX 6YTI)IJ'IOK, KOHTeﬁHCpOB,
CaHTCXHHUKH, IUIACTUKOBOM MeOenn 1 JIaxe aBTOMOOMJILHEIX 3aIT4acTeH.

B nocnenyromue rogp! OBUTH OTKPBITHI CIEAYIOIINE TOJTMMEPEL:

- axpua (1936), mpuUMEHSIOUIMICA B )KUIKOM BHIE B Kpackax u
CHHTETHYIECKUX BOJIOKHAX, 3 B TBEPJIOM BHUJIE KaK 3aMCHHUTEIh CTEKIIA;

- nonuypeman (1937), ucnonb3yeMblii B BHAE 3JIaCTUYHOTO
MEHOIIacTa B OOMBKE, MaTpalax, XUMHYECKH CTOWKUX TOKPBITHAX, B
CIECIUANBHBIX KJIEAX, B TePMETHKaX M ymakoBke. B TBepmoit dbopme
MOJIYPETaH HCIOIB3YeTCS B MaTepHaiax sl TEPMOU3OJIIINHN 31aHHH,
B BOJIOHATPEBaTENSX, IPH peprKepaToOpHBIX IEPEBO3KaX;

- noaucmupon (1938) — mpouHbBIA IUIACTHK, KOTOPBIA MOKHO
W3TOTABIUBATh JIUTBEM IMOJ  JaBICHWEM, IIPECCOBAHHEM  HIIU
¢dopMoBaHHEM C pa3myBoM. Marepuaa IIHPOKO TPHUMEHSCTCS B
IUTACTHKOBBIX ~ CTaKaHAX, KapTOHHBIX yIAKOBKaX, a TaKke B
CTPOUTETBHBIX MaTepHaliax U dIEKTPOIPUOOpax;

- meghnon (1938), KOTOpHI HAHOCHIM HAa METAIMUECKUE
MOBEPXHOCTH B  KAUeCTBE 3all[MTHOTO TMOKPBITHSA C  HU3KHM
K03 PUITUEHTOM TpeHUs sl IPESIOTBPAIICHH NapaniH U kKoppo3un. C
1960-x rom0B OTrpOMHON TOIMYJISPHOCTBIO MOJB3YIOTCS Te(IIOHOBBIE
AQHTUIIPUTAPHBIC CKOBOPOJIHI;

- Hneiinon (1938), W3BECTHBI TaKkKe KaK «4y/10-BOJOKHO» —
CHHTETHYECCKAN MaTepHan, WMUTHPYIOIIWH HaTypalbHYl0 TKaHb. C
9TOr0 MOMEHTA B TEKCTIJIBHOH NMPOMBIIIICHHOCTH HAYaIOCh aKTHBHOE
HUCIIOJIb30BAHUEC HUCKYCCTBCHHBIX BOJIOKOH, HU3rOTOBJICHHBIX
HCKITIOYUTENFHO Ha OCHOBE HE(DTEXUMHUYECCKHUX BEIICCTB.

- neonpen (1938) — cHHTETHYECCKHIA KayUyK;

- HeHnacvluwjennwlil nonuicmepneonpen (1942), npyrue HazBaHus
noauspup, nagcan v oakpon. llpuMeHsIeTCS IS M3TOTOBICHUS CHHTE-
TUYECKUX BOJOKOH, OyTBIIOK, MEXaHUIECKHUX 3aIm4acTei U 1p.;

- nenonoaucmupon v nenonaacm (1954) — rermonsonupyro-
i Matepuai, KoTopsli B 30 pas jerde 0ObIYHOTO MOJIMCTHPOIIA;

Hayuynble u TexHHuYeCKHME JOCTIDKEHHS XX BeKa 3aMETHO
OTpa3sWINCh Ha pocTe OimarococTosHus odmiecTBa M obpasoBanud. [lo
MEpE€ BHCAPCHUA Ooiee COBCPUICHHBIX MAllIWH TPYJ CTaAaHOBUJICSI MCHCC
TsoKeIsIM. OOBeM PYYHOTO TPyAa CTal COKpAIIAThCI M B CEIBCKOM
xozsricte. Ha pyOexxe XX Beka pabouuii AeHb Ha MPEANIPHUATHIX
3armaJHOEBPOIEHCKUX CTpaH cocTaBisul yxke 10 gacoB ¢ Gosiee KOPOTKOM
paboucit cyd6oToi. OnHON U3 OCHOBHBIX IEJCH TPYASIIUXCS B IICPBBIC
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necarmineTuss XX Beka cTana Oops0ba 3a §-uacoBoil pabouuii JEeHb.
Wunyctpuanusanys TOBJIEKIa 3a cOo00H  3HAYMTENBHBIA  POCT
TOPOJICKOTO HACEICHUS.

boum moBbleHsl TpeOoBaHuA U K cucteMe oOpasoBanus. [lot-
peOHOCTH B CHENHATNCTAX, CIIOCOOHBIX YIIPABISATH HOBOH TEXHUKOU
MPUBENH K YCTAHOBIICHHIO B OOJBIIMHCTBE E€BPOICHCKHUX CTpaH BCe-
OOIIIer0 HEMOJHOTO cpegHero oOpa3oBaHUs (IIECTb — BOCEMBb JIET).
[onmyunm pasButHe cpemHue mIpodeccHoHaIbHBIE ydcOHBIE 3aBeie-
HUS — TEXHUIECKUE U KOMMEPUECKUE YUMIININA, CENbCKOXO03IHCTBCHHBIE
IIKOJBI, B KOTOPBIX YYCHHKH HA OCHOBE HEIONHOW CPEIHEH IIKOIBL,
MOTJIH TPHOOPECTH TY WITH HHYIO TIPOQECCHUIO.

11.3. 'oHka BOOpY:KeHUIT 1 MUPOBBIE BOMHBI

ITepBas monoBuHa XX Beka XapakTepusyercs 60pp0oi 3a mepenen
kosonuii. IlepBoii MUpPOBOW BOWHE mMpeanIecTBOBaNa HeObIBalas [0
TOTO TOHKAa BOOPY)KEHHHA. DTO B TEPBYIO OUYEpEeAb CO3/IaHWE HOBOTO
«apenHoyTHOTO» (brota. Yike mepen Pyccko-smoHckoi BoitHOH (1904 —
1905) xopabnecTpouTesin Bcepbes 3ayMaUCh O MOJEpHU3AINH (IIOTa.
Kak mnpomexyTouHslii TUm KoOpaOisi CTposITCS OpOHEHOCHBI C
YBEIMYCHHBIM KaluOpoM cpefaHel apTumiepuu. Pyccko-simoHckas
BOIfHa IOKa3ajia, YTO TJIABHBIM OpYXHeM OpOHEHOCHBIX Kopaliei
SIBIISTIOTCSL OPYAUS KPYITHOTO KanuOpa. BakaeHiM kauecTBOM KOpaodis
SIBJIIETCSL €0 CKOpocTh. Hamwuuwe tapana, Oecrosie3Horo B 000, HO
O4YC€Hb OMMAaCHOT'O IpH CHy‘IaﬁHLIX CTOJIKHOBCHHAX CO CBOUM KOpa6H$IMI/I,
CHIDKaeT CKOPOCTh IpPHUMEpPHO Ha JBa y31a. ONBIT BOWHBI Takxke
MOKa3aj, 4To, KpOME INIABHOTO OpPOHEBOTO IMosica HEOOXOAMMO TaKKe
OpOHHPOBaTh BECh HAJABOIHBIH OOpPT, XOTS OBl HE OYECHb TOJICTOU
Oponeii (mpumepHo 100 MM), MOCKOJIbKY B HEOPOHHPOBAHHOM OOPTY
(pyracHbIe CHAPSAIBI AEAIOT IPOGOUHBI IIOMAIBI0 10 50 M.

IlepBbIM KOpabieM, B KOTOPOM OB YUTEH ONBIT Pyccko-smoHCKON
BOMHBI, cTai aHrimiickuil «lpennoyr». Ilo cBoeil orHeBoi MoLU 3TOT
KopalJib CTOMII LesTol 3cKaapsl OpoHeHocneB. Ero umsa nano Ha3BaHue
HOBOMY KJIacCy JIMHEHHBIX Kopabiiel — npeqHoyToB. BriepBrle Ha TakoM
KpyrmHOM O0eBOM KopaOie B KadyecTBe JBHrareiied ObUIM NPHMEHEHBI
MapoBEIe TYPOUHEI.
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Puc. 11.2. Jluneiinsnii xopadbms «pemHoyTt», BemuxoOpuranms, 1906 r.
Hmmaa 160,74 M, mupura 25 M, ocagka 9 M, Bomomsmemnienne 21 067 T,
MoIHOCTh MatiuH (4 Typounst [lapconca) 26 350 i.c., ckopocts 21,6 y3ia,
OpoHupoBaHue (TNIaBHBIN 1mosic): 179 — 279 mm, Boopyxkenue: 10 x 305-mm
opyaumii, 27 x 76-mm, 20 x 75-mm, 24 % 47-mm, 8 % 37-mM, 2 X 63,5-MM
JIECAaHTHBIX OpYyIus, 4 IMyJeMeTa, 5 TOpIEAHBIX annapaToB Kaauopa 456 mm.

[TosieHNEe HOBOTO KJIacca OPOHEHOCHBIX KOpabJiel cBelo Ha HeT
Bce GoTel MHpa. BceM MoOpCKMM epaBaM IPUNLIIOCH CPOYHOM
MOpPSIIKE MPUCTYNUTH K MOCTPOiiKe aHATOTHUHBIX Kopabiei. ITockonbky
CTPOUTENBCTBO (PJIOTAa MPUXOAWIOCH HAUMHATH € Hyns, [epmanus
TIOTIBITANIACH CO3/1aTh (pIIOT OoJIee MOIIHEIH, YeM aHTIuiickuil. Hauamace
HeObIBajIasi TOHKA BOOPYKEHUH, HalpaBJIeHHAs! Ha CO3/IaHUE KaK MOXHO
OoJIBIIEr0  KOJIMYECTBA  JIPEJHOYTOB,  IOJYYMBIIAsS  Ha3BaHHUE
«pennoytHas nuxopajaka». B AHMNIMM TpaJWLMOHHO NPH CO3AAHUU
¢noTa NpUIACPKUBANNCH TpaBWiIa «IBa KWIA NPOTHB OIHOTO», T.C.
aHITIMYaHe 3aKJafbIBAIM  CTOJBKO Kopabiei, dYroObl ux (ioT
MPEBOCXOAUI CIEAYIOIIUI M0 YUCIEHHOCTH B JBa pas3a. MIMeHHO 3To
obecrieuynBanio  0€30MAaCHOCTE OCTPOBHOTO TrocyaapcTBa. B wrore
JIPpEeIHOYTHOM INuXopajgku, K Havyany I[lepBoil MHpPOBOW BOMHBI
COOTHOIICHHE AaHTJIMHCKUX M TEePMAHCKUX JPEIHOYTOB, BKIIOYas
JIuHelHble Kpelcepa (Kpeiicepa IpeIHOYTHOTO THIIA), COCTaBWIIO 42
npotus 26. OT 3TUX cTpan crpemuinch He orctaBaTh CIIA u SAnonus,
MOCTPOMBIINE OONBIIOE KOJIWIECTBO JMHEHHBIX Kopabmneil. Kpome HuX
JOpeIHOYTHl Takke cTpouauch Bo @panuuu, Uranumn, ABctpo-Benrpun
u Poccum, mpaBaa, B MEHBIIMX KOJIWYECTBaX. B xoje 3TOH TrOHKHU
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BOOPY)KEHUH BOJOM3MEILEHHE JIMHKOPOB Bo3pocno mo 40000 T, a
kanmuop opyawmii 10 381 MM B AHmmN u I'epmanny, u nqaxe 1o 406 MM B
CIIA u Snonumu.

HoBoBBeieHUsI KOCHYIHCh M JPYIHX KIACCOB OOEBBIX KOpadiei.
CrposiTcsi HOBBIE CKOPOCTHBIE Kpelicepa, OCHAIIEHHBIE TYpOMHHBIMHU
CHWJIOBBIMU YCTaHOBKaMHu. BozpousMmellieHue 3CKapeHHbIX MUHOHOCLIEB
BO3pacTaeT B HECKOJBbKO pa3 W jgocturaet 1500 1. Dtu Gonbme
ACMUHIIBI BoopyxaroTcst 100-MM opyausiMi U OOJIBIIMM KOJUYECTBOM
TOPIIEAHBIX AIapaToOB U UMEIOT IIPU 3TOM CaMYIO BBICOKYIO CKOPOCTb.
Tak pycckuii scMuHenr «HOBUK», OCHANICHHBIA TypOWHHON CHIIOBOM
ycTaHoBKOU moctaBui B 1911 r. MmupoBoii pekopa ckopoctu — 37,3 y3ma.

Puc. 11.1. Ockagpenssrii MuHOHOcen «HoBuk», Poccms, 1911 .
Hmmaa 102,4 M, mmpura 9,5 M, ocamka 3,5 M, Bogomsmemenne 1360 T,
MomHocTh Mamua (3 mapoBeix TypouHbsl «A. E. . Képruc-Bynkany)
42 000 m.c., ckopocth 37,3 y3ma, Boopyxkenue: 4 102-mM opymus u 4
JIBYXTPYOHBIX TOPIIETHBIX amapara Kanuopa 457 M.

B 1915r1. I'epmanus oObBsIBHIIa HEOTPAHHUYEHHYIO TOIBOIHYIO
BOIHY, TP KOTOPOH ITOIBOTHBIC JIOAKH TOILIT TOPTOBBIE cyma 0Oe3
COOJIFOJICHUST TIPaBHJI MOPCKOH BOWMHBI, yCTAHOBJIEHHBIX | aarckoii u
JKeHeBCKOII KOHBEHIUSIMH.

Ha ¢one cTpoutenscTBa ¢oTa CyxomyTHEIE BOOPYKECHUS KAKYTCS
ckpomHee. Ho u Tyr mpoumsonuim cepbe3Hble m3MeHeHHs. B Boiickax
IIMPOKO BHEIPSIFOTCS ITyJIEMETHI — HE TOJILKO CTAHKOBBIE, HO U PYYHEIE,
Ha BOOpPY)KEHHE HAYHMHAIOT T[OCTYNaTh CaMO3apsIHble BHUHTOBKH.
CoBepIICHCTBYIOTCS ~ Ooenpumackl JUIsl  apTWUICPUH, Hapsay ¢
TSOKCJIBIMH  TTOJIEBBIMH  OPYJIUSAMH KanOpa 6 JHOHMOB, TOSBISIOTCS
CBEPXTSDKEJIbIE, KaauOp KOTOPBIX MpEeBBINACT Jaxke 16 maroiimoB. B
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Hauane XX Beka pa3paOaTbIBalOTCs INepBble OpoHeaBTOMOOMIU. st
BOEHHBIX LeJIeil MPUMEHSIOTCS a3POILIAHBl, TOKA TOJIBKO JUIS Pa3BEIKH.

|

Puc. 11.3. TlepBblii B MUpE TSKENBIH YeTHIPEXMOTOPHBIH 00MOAPIUPOBIIUK
«Uness  Mypomeny, Poccusi, 1913 r. I'maBHblii koHCTpykTOp HWrops
NBanosuy Cukopckuii. Banernas macca 1o 5 T, moronok 3000 M, ckopocTh
130 xm/gac, Boopyxenne 4 — 6 mymemeroB u 500 xr 6om6. Camoner
MoCJIeAHEW Moau(UKAIMK BOOpyXaJics 8 myiaemetamMu u Hec a0 1500 kxr
60M0. Mor HCTIONB30BaThCS B KAYECTBE MACCAKUPCKOTO CAMOJIETa.

B xo/1¢ BOWHBI HE TOJBKO COBEPIIEHCTBOBAIUCH CYIICCTBYIOIIHE,
HO TOSBWJINCH U HOBBIC BHIBI BOOPYXCHUN: TaHKU, MHCTOJETHI-
MyJeMeThl (aBTOMATHI), OTPABIIAIONINE Ta3bl. ABHAIUIO CTalM TpUMe-
HATH B OOEBBIX IEJSAX — MOSBUIMCH HCTPEOUTETH ¥ OOMOApIUPOBIIUKH,
a B KOHIIE BOMHBI M CAMOJIET-TOPITEAOHOCELI.

[leperrii Tank Mark 1 Obu1 co3gan B Aurium B 1916 romy. A
caMbIM yJIauHbBIM TaHKoM IlepBoil MuUpPOBOIl BOIHBI cTas (paHIly3CKuit
nerkuit tank Peno FT-17, xoropeiii Obin paspaboran B 1916 - 1917
rojax Kak TaHK HENOCPEICTBEHHOH MNOANEpX KU NexoTel. OH umen
KOMITIOHOBKY, CTaBLIYIO KJIACCUUECKOM, M ONPENEeNu JAajbHelIee
pa3BUTHE TAHKOCTPOEHUSI.

B nepuon wmexay MHUpPOBBIMH BOWHAMH OCHOBHBIM BUIOM
CYXONYTHBIX BOWCK CTaJM TaHKOBBIE BoOicka. be3 MacmTabHOTO
MPUMEHEHUsS] TAaHKOB He 000IIach HU OJ[HA HACTYMATENbHAS OTeparlyst
BTopoit MUpOBOI BOMHEI.

[lepBBIM B MHpE TaHKOBBIC BOWCKA, CIIOCOOHBIE peIlaTh CTPATEru-
yeckue 3amaud, co3gan Coserckuit Coro3. OmHMM H3 BeIyIIUX
TaHKOCTPOUTENBHBIX NMPEANPUATHI cTan XapbKOBCKUI MapOBO30CTPOU-
tenbHbl 3aBoj (XII3) umenun KomunrepHa. Ha HeMm BbIlycKanuch
OBICTPOXOJIHBIC KOJNeCHO-TyceHn4Hble Tanku bT-2, BT-5 u BT-7,
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KOTOpbIE B NPEIBOCHHBIC TOJbl HE MMENU ceOe PaBHBIX B CKOPOCTH,
MaHEBPEHHOCTH H, 00Jiajas JOCTATOYHOW OTHEBOW MOIIBIO, CTaJH
Hanbosee JTIOOMMBIMUA MaIlllMHAMH COBETCKHX TAaHKUCTOB, TOPAOCTBIO U
3aCIyKEHHbIM CUMBOJIOM aBTOOPOHETaHKOBBIX BOMCK KpacHoii Apmun.
OHu B HauOOJBIICH CTEIIEHW COOTBETCTBOBAIHM IPEICTABICHUIO O
TaHKaX Kak O IJIABHOW yJapHOW CHJIE CYXOIyTHBIX BOWCK.

Puc. 11.4. Tank Peno FT-17. Boopyxerue aubo 37-mM mymika «['odkmccy,
mbo §-MM myneMeT. Macca TaHKa COOTBETCTBEHHO 6,5 wid 6,2 T, SKHIaX
JIBA YEJIOBEKA.

Puc. 11.5. Tank BT-7, ycranoBneHHsIi Ha XapbKOBCKOM 3aBOJIE TPAHC-
MOPTHOTO MAaIMHOCTpOeHus uMeHn B. A. Masbimresa (6piBimwii XI13)
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Bo Bropoli MupoBOli BOMHE TaHKH CBHITPaId OY€Hb BAKHYIO POJb.
MeHHO TaHKOBBIE COEAMHEHMs IO3BOJIWIM TMTIEPOBLAM IPUMEHSTH
CTpaTeruto  «Onmunkpura» (MOJHHEHOCHOM BOWHBI). (OCHOBHBIMH
JOCTOMHCTBAMHM HEMELKHX TaHKOB OBUIM BBICOKas MOOWJIBHOCTb H
HAJEKHOCTD, IPEKPACHasi ONTHKA, U OTIMYHBIEC PaJUOCTaHLIUH.

B 1940 r. na XII3 6611 co3man Tank T-34, KOTOpBIN CTaN IEPBOM B
MHpE MAaIlUHON, yJa4yHO peaHu3yIoleil KOHLENIUI YHHUBEPCAILHOTO
TaHKa C HaJEe)KHOW OpoHEH, BBHICOKOH MaHEBPEHHOCTHIO M OTHEBOWM
Moibto. KpoMe Toro B XapbkoBe ObUT TaK)Ke BBINMYIIEH MIEPBBIA B MUPE
CHelMaIbHBIA TaHKOBBIM au3ens B-2. Ero mpumeHeHwe Bo Bcex
CpPEeNHUX M TSDKENBIX TaHKaX OOYCIOBWIIO IIPEBOCXOACTBO COBETCKHUX
TaHKOB B ro/ibl BTOpoit MHPOBOI1 BOWHEI.

B nocieBoenHble rofpl B XapbKoBe CHOPMHUPOBATIACH CAMOOBITHAS
Hay4YyHO-TEXHUYECKas IIKOJIa TAHKOCTpoeHus. Ee oTnuvaer TiiarenbpHas
mpopaboTKa KOMIOHOBKH TaHKA, KOMIIAKTHOCTh W TPOCTOTA €T0 KOHCT-
PYKIHH, TOCTUTaeMbIe 32 CUET OTCYTCTBHS BCAYECKUX U3JIHIIECTB. DTO
MO3BOJISIET HE TOJIBKO CHHM3HUTH TadapuThl, a, CIEAOBATENBFHO, U MAacCy
TaHKa, HO U MOBBICUTh €ro HaJeKHOCTh. BakHeimiel cocraBisoweit
ycrexa XapbKOBCKHX MAIllMH SBIISIETCS TNPUMEHEHHE CHelHalbHbBIX
TaHKOBBIX JIM3EJIeH, TaKkkKe pa3pabaThlBa€MbIX M IMPOU3BOAMMBIX Ha
XapbkoBckoM 3aBoze. Ha cuery XapbKOBCKOW IMIKOJIBI TAHKOCTPOCHUS
CO3JIaHWe JIYYIIEro TaHKa Bcex BpeMeH T-34, a Taxke TaHKOB T-44,
T-54 u T-64A, onpenenuBIINX pa3BUTHE MUPOBOT'O TAHKOCTPOCHHUSL.

MeXBOEHHBI NEpUOJI OTMEYEH CYIIECTBEHHBIM MPOTPECCOM U B
CaMoJIeTOCTpOeHUHU. boeBas aBHalus CTAHOBUTCS Ba)KHEHILIMM BUIOM
BOOPYKCHHBIX CHJI, HapsAy ¢ (POHTOBOM MOSBISIETCS CTpaTernieckas u
MOpCKasl aBualys. 3a 3TH TOABI MOIIHOCTh aBHaMOTOPOB BO3PACTaeT B
10 pa3. CaMbIMH pacpOCTpaHEHHBIMH aBHAMOTOpaMH CTail V-o0pas-
Hble |2-IMIMHAPOBBIE ABUTATEIN KUIKOCTHOTO OXJaXIEHUs U 9-1u-
JUHAPOBBIE paaualibHble (3BE37000pa3HbIe) JBUTATEIH BO3AYIIHOTO
oxnaxnaenuss. K nHawanmy Bropoli MHpOBOWH BOWHBI, KOrJa CKOPOCTH
CaMoOJICTOB BO3POCIIH MPENNOUYTeHHEe ObUIO OTJaHO V-00pa3HbIM
MOTOpaM, TaK Kak y paJualbHBIX BEIUKO JIOOOBOE COMpPOTHBIICHHE. B
CBSI3U C OTUM OBUIH CO3JaHBI ABYXPSIHBIC «3BE3AbI» ¢ 14 m maxe ¢ 18
LMWIMHIPaMU

B GoeBrix neiictBusix BTopoit MupoBoii BoitHbI Ha Tuxom okeaHe
OCHOBHBIM KJTacCOM 0OEBBIX KOpaOIeH cTaimy aBuaHoCUbl. B pemarommx
MOpCKHX cpaxkeHUsx ¢uotel Smonmn u CLIA He oOMEHHBAIOTCS HU
OJITHUM BBICTPEJIOM, a BCE 3a/1a4M PEIacT aBUaIysl.
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Puc. 11.6. Asmanocen «Jlekcunrron», CIIA, 1927 r. Hmuua 270,6 M,
mmpuHa 32 M, ocanka 7,5 M, Bomomsmenieane 33 000 T, OpoHUpoBaHwme:
6opt 178 MM, nany6a — 76 mMm; BoopyxkeHue: 8 203-mm opynmit u 12 127-
MM, 78 camoiseToB. CHioBas yCTaHOBKAa TYpOOI3JCKTPUUCCKAs, UYCTHIPEX-
BanpHasi, MourHocTh 180 000 m.c.; ckopocTh 33 y37ma, ManbHOCTh TUIaBaHUS
12 000 mub, ipu ckopocTH 14 y3710B.

Puc. 11.7. KpynHeitmuii B Mupe JHHEHHBIH Kopadmb «SImMatoy», Smonwms,
1941 r. Hdnunaa 256 m, mmpwaa 36,9 M, ocaaka — 9 M, BOJOH3MEIICHHUE
72 810 T, 6ponupoBanue: 6opt — 410 MM, many6a — 200 mm, pyoka — 500,
6aman — 650 Mmm; Boopyxenue: 9 460-mm opyamid, 12 — 152-mm, 12 — 127-
MM, 24 — 25-mM, 8 — 13-MM mysnemeroB, MOILIHOCTb YETBIpEX TypOWH
150 000 1.c., ckopocTs 27 y310B, nanbHOCTH IuaBaHus 12 800 muip npu
ckopoctu 16 y310B.

247



11.4. ABTOMOOM/IeCTpPOeHHEe — OfHA M3 OCHOBHBLIX OTpacJei
NPOMBbILILJIEHHOCTH B XX Beke

BaxHeiimei oTpacibio NPOMBIIUIEHHOCTH B XX BEKE CTAHOBUTCS
aBTOMOOMIecTpoeHue. [IpooOpa3oM COBPEMEHHOTO aBTOMOOWIIS CTaja
JIBYXMECTHAsl CIOPTHBHAs MalllWHa, W3roToBileHHas B 1900T. mo
MPOEKTy HHKeHepa Bunbreiabma Maiidaxa. B yecTh oguHHAAIATH-
JIETHEW I0oYepu OJHOTO M3 COBIAJAETBIEB KOMIIAHWH, aBCTPUHCKOTO
npennpuHAMaTens Omuias  EianuHeka aBTOMOOWIL  ObT  Ha3BaH
«Mepcegec». OH HMMeENn KIIACCHYECKOE PACIOJIOKEHHE arperartoB M
IIOCITY’KWJI OCHOBOM IJIsl LIEJNIOM CEpUM MOJEJIEH, BBITYCKABLIMXCS IIOJ
Mapkoi «Mepcemecy.

Opmunako aBromobmnu ¢ JIBC He cpa3y 3aBoeBajid IIEPBEHCTBO.
bonee mmpoxoe pacmpocTpaHeHue B KoHIe XIX Beka IOIyYHIIH
rnmapoBele W 3yekTpuueckue apTromooOmwnu. Tak B CIHIA B 1900T.
MPUMEPHO TOJIOBMHA aBTOMOOWIel Oblla Ha mapoBoM xoxy. Jlemo B
TOM, YTO TIAPOBBIE U AIEKTPOMOOMIIH MTPEBOCXOANIN CBOMX OCH3MHOBBIX
cobpaTheB IO OCHOBHBIM XapaktepuctukaM. M Toipko B 1910-x rr.
OCH3MHOBbIC =~ aBTOMOOWJIM  CTajlW  BBITCCHATh  IAPOBUKH  H
AIEKTPOMOOUIIH, KOTOpPhIE, HECMOTPSI Ha PsA JAOCTOMHCTB, COILIH CO
cuensl kK 1930-m rr.

Puc. 11.8. Iepseiit «Mepcemec»

[lomnmuHHYI0  pEBOJIONMIO B  ABTOMOOMJIECTPOCHHH  CIeall
aMEpPUKAaHCKUH KOHCTPYKTOpP U npombiiuieHHUK 'enpu @opa (1863 —
1947). Ou BmepBBIE CTal NPOU3BOIUTH aBTOMOOWIN Ha KOHBelepe.
Pagu maccoBoro mpon3BoCcTBa ObIIa CO3aHa MAKCUMAIBHO YIPOIICH-
Hasg KoHcTpykuuss — @Dopn T. [lpum 3ToM MammHa TO TEXHUYECKUM
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XapakTepucTHKaM, KoMdopTy ¥ 00OpyIOBaHMIO He ycTymnajia
0OJIBIIMHCTBY aBTOMOOHJICH CBOETO BPEMEHH, a IO TabapuTHBIM pa3Me-
pam u oObemy asuratens (2,9 1) cOOTBETCTBOBajIa MOAESAM CPEIHETO
Kiacca. brnarogaps xoHBeliepHO# cOOpKe M yIPOLIEHHIO KOHCTPYKIINH,
CIeTIaHHOMY, OJTHAKO HE B yliepO KayecTBY, ce0ECTOMMOCTh aBTOMOOH-
1 OblJIa HAMHOTO HWKE, YeM y JPYrux npomsBoauteneit. [lpu cpemueit
CTOMMOCTH aBTOMOOMIIA Topsinka 1500 nomnapoB, HadalbHas ILieHA Ha
monenu «T» Obina He 6onee 850 JoTapoB, T.€. HA TPETh MEHBIIIE, YeM Y
camMoro jemieBoro aBToMoOwist npyrux ¢upm. [lpu stom Dopn
MIOCTOSTHHO CHMXKAJI 1IeHy, U B 1917 r. ona ynana o 350 noysapos.

Puc. 11.9. ®opn T u nukam Ha ero 6aze, 1908 r.

B pesynbprare mpoms3BOACTBO aBTOMOOMIIEH Ha 3aBoje dopna
BbIpociio ¢ 18 Teic. B 1909 — 1910 rr. mo 1250 ThIC. B 1920 — 1921 1T
Co BpeMeHeM COBEpIIEHCTBOBAICS Ky30B aBTOMOOWISI, Ha IMIacCH
@®opa T BHITyCKaNHCh THKAIBL, aBTOOYCHI, TPY30BUKH U pa3IHYHEBIC
crienuagbHble aBTOMOOWIH. IIpy 3TOM HEM3MEHHOHW oOcTaBajlaCh €ro
OCHOBa — JBMraTellb, TPAHCMUCCHS U X0z0Bas 4acTe. Becero ¢ 1908 no
1927 rr. O6bUTO BBIMYIIEHO OOJice 15 MUIJTMOHOB aBTOMOOHIICH MOJEIH
T. Dta Monens BBIMYCKallaCh BO MHOTUX CTpaHax mupa. B gactHOCTH,
¢unmmansl «@opa MOTOp KOMIIAaHW» HUMeENUCh B I'epmannu, BenukoOpu-
tannn, Opannmu, Ascrpammu. B 1920-¢ rr. aBTOMOOMIEH Mapku
@®opa T B Mupe ObLIO OOIBINE, UM BCEX APYTHX BMECTE B3SATHIX. [ eHpH
dopa He MPOCTO cenal aBTOMOOWIb IOCTYIHBIM IS aMEpPHUKaHIA
cpemHero kiacca, oH mpeBpatwi CIIIA B aBTOMOOWJIBHYIO CTpaHy.
[opmaBnsroniee OONBIIMHCTBO aMepHKaHIEB yxe B 30-eIT. He
MIPENICTABIISIIN cebe KU3Hb 0e3 aBToMOoOwIIs. Pa3BuTre aBTOMOOMIBHOM
WHAYCTpUHU Tpeodpa3uno AMEpHKy M MOBIISUIO Ha olliee pa3BHTHE
npomeinuieHHocTd. K cepeaune 1920-x rr. mozens T ycrapena, u
I'enpu @opa B 1926 rony Hayan co3aHue HOBBIX Moziened A u AA.
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Ho pesomonuu B Poccum aBTOMOOMIM HE TNPOU3BOIMINCS.
Uckmouennem siBnsiercss «Pycco-bant» Pyccko-bantmiickoro 3aBoaa,
pacnonaraBmierocas B Pure. IlepBblif  coBeTckuil  aBTOMOOWIB
AMO-®-15 Owi1  mpousBeneH 3aBogoM AMO  (ABromoOunbHOe
MOCKOBCcKoe o0miectBo) B 1924r1. C 3TOro MOMEHTa HAYHWHACTCS
pa3BHUTHE COBETCKOTO aBToMoOmiIecTpoeHus. B 1931 — 1933 3aBon ObiT
pexoHcTpyupoBaH u nonyuus ums Cranuna (3UC, nocnie pa3BeHUaHHS
Kynbra muaHoctd CtanuHa — 3aBoj uMenu Jluxadesa, 3WJT). 3MC cran
KpPYITHBIM TIPOU3BOAMTENIEM aBTOMOOWIICH, OCHOBHOM €ro MpOayKITHEH
SIBJISTTUCH TPEXTOHHBIE Ipy30BUKU 3UC-5.

Puc. 11.10. TpexTonsustii rpy3osuk 31C-5, Bermyckammiics ¢ 1933 no
1948 r. B Mockge u B 1944 — 1947 rr. Ha Ypare.

Tornaa xe, B 1930 — 1932 rr. o nunensuu ¢upmel Ford Motor B
Hwmwxuem Horropome (mo3xe ['opbkuii) ObLT ToCTpoeH emie Oosee
KpynHbIi aBTo3aBon (I’A3), BEITYyCKAaBHIMHA JIETKOBBIE W TPY30BEHIC
aBTomobmwmu Ttuna Popag A u Dopx AA. Ilocne BHeceHHS B KOHCT-
PYKIMIO HEKOTOPBIX U3MEHEHUM 3TH MaIlMHbI TOJIyYHWJIM HAaUMEHOBAaHUS
I'A3-A u 'A3-AA. bbbl HanakeH TaKkKe BBIMYCK TPEXOCHBIX MAaIIUH
MTOBBIIIICHHOW MPOXOIUMOCTH € KoJiecHOH popmymoit 6x4 — TA3-AAA.
Ha wx 6a3e Beimyckanuck OpoHeaBToMoOmIH. B 1938 Tomy rpy3oBHK
'A3-AA 6bUT MOJEPHI3UPOBAH U HOXYIHIT S0-CHIIBHBIN MOTOP M MApKy
I'A3-MM, HO BHEIIHE aBTOMOOHIM HE OTIWYAIMChL. TOT K€ JBHrareib
yCTaHaBJIMBaJIaCh Ha JIeTKoBOM aBToMoOmibs ['A3-M1. T'A3-AA u 'A3-
MM cranu caMbIMH MacCOBBIMH COBETCKMMH aBTOMOOWJIsIMU. Ha mux
0a3e BBITYCKAIUCH PA3JIMYHBIC CIICIIUATBHBIE aBTOMOOWIIN, B TOM YHUCIIE
aBTOOYCHI ¥ CAMOCBAJIBI.
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Hapsimy ¢ MOCKOBCKUM ¥ TOPBKOBCKMM THUTaHTaMH OBUIH
MOCTPOCHBI MeHee KpymHble npennpusitui. Cpenu HHX aBTOOYCHBIN
3aBog B IlaBnoBo-ua-Oxe TopbkoBckoil obmactu (mapka ITA3).
ABTOCO0OpOUHBLI 3aBOJ B MockBe, KOTOpbIi B 1945 1. neperMeHOBaH B
MOCKOBCKHI 3aBOJ MAaJOIHTPAKHBIX aBromMoOmieli (M3MA), a B
1968 r. B ABro3zaBom umeHun JlenmHckoro komcomoina (A3JIK) u
BBIITyCKal aBTOMOOWIH «MOCKBUY». BEITYCKOM TSDKEIBIX TPYy30BUKOB
3aHUMANICA SIpOCIIaBCKUi aBTO3aBOJ. DTH MPEANPHATHS 00CCIICUHITH K
1938r. Beixom CCCP Ha msATOE MECTO B MHpPE II0 BBIIYCKY
aBTOMOOMIEH U BTOpoe MecTo B mupe (mocie CIIIA) mo BhITyCKYy
rpy3oBukoB. K Hauamy Benukoir OTedecTBEHHOW BOWHBI MPOMBIIILICH-
HOocTh CCCP mipowm3Bena cBpilie 1 MiIH. aBTOMOOHIIEH.

B nocneBoeHHBI TEPUON COBETCKHI aBTONPOM 3aHUMAET
munupyronme nosuuud B Eppome. B CCCP  paspabatbiBaroTcs
HOBAaTOPCKHE aBTOMOOWIIH, B TOM 4HClie Ha ['OpbKOBCKOM aBTO3aBOIIE
«[lobena» M-20, sBIABIIMICS HOBIIECTBOM B JIW3allHE — MEPBHIM B
MHUpE CEpHiiHBI aBTOMOOWJIL 0€3 BBICTYMAWIIUX KPBUIBEB, CEIaH
npencraButenbckoro kmacca 3MM T'A3-12 — mepBelii B MHpe
aBTOMOOWJIb C Tpemsl pAJaMH CHACHMH B HecylmeM Ky3oBe. Ha
Bcemupnoit BeicTaBke B bproccene B 1958 r. aBTomoOumsam ['A3-21
«Bomray, 'A3-13 «Yaiika» u rpyzoBuky ['A3-52 Oputa mpucyxueHa
BBICIIAs Harpana — ['paH-npu.

Puc. 11.14. TA3-51 Puc. 11.15. «ITobega» M-20

B rompl BoOWHBI Ha 0a3ze DBAKYHPOBAHHOTO OOOPYIOBAaHUS
aBro3aBoja 3MC ObUIM CcO3MaHBI HOBBIE ABTOMOOWIIECTPOUTEIHLHBIC
npennpusatus B YibsHoBcke (YA3) u Ha Ypane B Muacce (aBToMoOMH
«Ypan»). B moamockoBHbI# ropoj JIukuHo ¢ 3aBona nmenu Jlnxauesa
(BUJI — Tak 6bu1 mepeumenoBaH 3MC) ObUIO TepenaHo MPOH3BOACTBO
aBToOycoB (Mapka JInA3). B cromune A6xazun Kyramcu Obu1 ocBOCH
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BBINYCK cenenbHbIX Tsraueid 3UJI, a 3areM BbINyIIEHAa CBOS MOJEINb
«Konxugay, mydie npucnocoOIeHHas s NaTbHUX peiicoB. [losBunack
aBTOMOOWIBbHASI MPOMBIILIICHHOCTh B bemopyccun, riae Ha MuHCKOM
3aBOJI¢ BBIMYCKAINCH OOJbLIETpy3HbIE aBTOoMOoOmIn MA3 u B ropone
’Konmro orpoMHbIe KaphepHbIe caMOocBaibl benA3.

Puc. 11.16. Camsrii 60sbioil B Mupe KapbepHbIid camocBan benA3-75710
rpysonogbeMuocThio 450 T. O6beM KkyzoBa 269,5 M°. Ocmamen aByms
neurarensmu - MTU 16V 4000 mommuocTero 2300 e, Kaxapld w
3JIEKTPOMEXAHUYECKON  TpaHCMHMCCHEHl  IepeMeHHoro Toka. Macca
camocBaia 0e3 rpy3a 360 T, MakCUMaJIbHas CKOPOCTh — 64 kM/4.

Crenyer Takke OTMETUTh, YTO Ha 0a3e BCEX OCHOBHBIX MOJENCH
IPY30BUKOB CO3aBAJTUCH apMEHCKUE IBYX- U TPEXOCHBIC IOJTHOIPHBO/I-
Hple aBToMoOMiM. Ha MuHckoM aBTO3aBOAE ObLI CO3JaH IIOJIHO-
MPUBOTHON YETHIPEXOCHBIN TSrad, MPOU3BOICTBO KOTOPOTO OBLIO 3aTEM
pasBepHyTO Ha Kypranckom 3aBojie KOJIECHBIX TSTaueH.

Jo nagana 1970-X IpHOpHUTET OTHABAJICS TPY30BBIM aBTOMOOHJISIM.
JlerkoBble BBITyCKamUCh B ['OpbKOM — 3TO aBTOMOOWIIM BBICOKOTO
knacca 3UM u «Yaiika» u cpennero — «llo6ena» u «Bonray. Kpome
Toro Ha ["OpbKOBCKOM 3aBozie OBLT OCBOEH BBIMYCK KHIIOB ['A3-64,
I'A3-67 u I'A3-69. IlozgHee uMX NPOU3BOJACTBO OBLIO IEpPENAaHO B
VIIbSIHOBCK, Tie ObLI co34aH HOBEIN mkun Y A3-469.

ITonoxxeHHe C JIETKOBBIMU ABTOMOOMJISIMH CTall0 MEHSTHCS B
1970-¢ rr. B Tompsrru (KyitObimeBckas, a HeiHe Camapckasi 00acTb
P®) 6bu1 moctpoen Bomxckuii aBToMoOmIbHBIN 3aBoj (BA3). 3aBon
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HayaJl BBITYCK MojepHu3upoBaHHOro ®uar-124 — nydmero aBTOMO-
omst 1966 r. (BA3-2101). A momens BA3-2121 «HuBa» cran nepBbiM
MacCOBBIM KOM(OpPTaOeIbHBIM Oe3paMHBIM TTOJHONPUBOAHBIM BHE-
nopoxxHukoM B Epore. O0beM Brimycka Ha BA3e npesbicun 900 Thic.
aBToMoOmieid B roA. A 3a Bce BpeMs BA3 BeimycTmin 28 MIIH.
aBToMoOwmieir Mapku «Kurymuy, «Husay, «Jlagay, «CrnyTHUK» U Jp.
Oxono 57% poccuiickux aBTOMOOMIEH 3TO aBTOMOOMIM Mapku BA3.
Csbpimie 7 MITH. MalIuH IPOAAHO HA SKCIOPT.

Puc. 11.17. «Kurymu» BA3-2101  Puc. 11.18. BA3-2121 «Husa»

JpyruM HOBBIM, HO MEHEE KPYITHBIM IIPOM3BOJUTEIIEM JIETKOBBIX
aBTOMOOMIIeH cTan VDKeBCKHMH 3aBOJ, BBINYCKABIIHH B OCHOBHOM
monaens Mx-2125 «xkomOm», co3maHHbIM Ha 0aze «MockBuua-412» ¢
HOBBIM THITOM Ky30Ba X3TUOEK.

B 1959r. B Pure ObUIO HaYaTO MNPOU3BOACTBO IMEPBBIX
OTEUECTBEHHBIX ~ MHKpoaBTOOycoB PA®  (Pmwxckas aBToOycHas
(habpuika), co3mMaHHBIX Ha OCHOBe arperatoB «Bomrm». B 1976 r. B
ropoge EnraBa mox Puroii Oblm BBEJCH B CTPOW HOBBIM 3aBOj, Ha
KOTOPOM OBIJIO HAayaTo MPOM3BOJACTBO 11-MECTHBIX MHKpPOABTOOYCOB
PA® 2203 «JlatBusi». IlomHompuBomHOW MukpoaBToOyc YA3-452B
BEIITYCKAJICS HA Y JIBSTHOBCKOM aBTO3aBOJIC.

B 1976r. B rTopome HabGepexxubie YenHbl BoIlen B CTpOd
KpynHemuit B EBporne 3aBos rpy3oBeix aBromo0mieit KamA3. 'ogoas
MOILHOCTh MpeanpusaTHs Oblia paccyuTaHa Ha BbITYCK 150 ThIcAY
rpy30BUKOB U 250 ThICAY AM3eNbHBIX MOTOpoB. C €ro BBOJIOM J0JIA
J3ENBbHBIX aBToMOOmIIeH B rpy3oBoM napke CCCP Bospocna ¢ 7 — 8 %
1o 25 %.

ABTOMOOMJIbHAS TMPOMBILUIEHHOCTh YKpauHbl 3apoAuiiach B
1958 r., korna B KpemeHuyr ObLIO TepeaHO MPOU3BOJICTBO TSHKEIBIX
rpy3oBukoB S1A3-214 u fA3-219 ¢ fApocnaBckoro aBTOMOOHIBLHOTO
3aBOJIa, KOTOPBIA CTal BEITYCKATh TOJNBKO aBTOMOOWIBHBIC MOTOPBL
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K nHauamy 1978 r. 3aBoa BbINycKad IIECTb MOAENEH I'Py30BHKOB B 28
Mmomupukanusax. KpA3pl wuCmONb30BaIvch HE TOJNBKO Ha BCEH
teppuropun CCCP, HO M 3KCHOPTHpOBaIMCh B 57 cTpaH mupa. B
1986 r. 3aBox moctur makcumyma — 30655 aBromoOwmieii. Bcero
Kpemenuyrckuii aBT03aBO/] BRITYCTHII 0KOJIO 820 THIC. aBTOMAIIIHH.

B xonme 1950-x rr. Havanm AESATENHHOCTH 3aMOPOXKCKHI aBTOMO-
ownpHbIN 3aB0oA (3A3). Mogens 3A3-965 crana He TOJBKO MEPBOH B
CCCP MHUKpOTUTpPaXKOH, HO M TIEPBHIM B YKpauHe JIETKOBBIM
aBToMoOwiIeM. Ero orTnmyaer He TOJBKO MEMICBH3HA, HO M XOpOIIas
MIPOXOAUMOCTb, a TAK)KE HETJIOXOU AU3aiiH.

Kpynneiimum npousBoauteneM aBTooycoB B CoBerckoMm Coroze u
B Mupe Obl1 JIbBOBCKHI aBTOOYCHBIH 3aBoa. B 2008 roay oH 3aHeceH B
Kuury pexopmoB ['mHHecca kKak HpeANpUsATHE, BHIIYCTUBIIEE OOIbIIE
Bcero aBToOycoB B Mupe. C oOpereHreM YKpauHON HE3aBUCHMOCTH U
KPU3HCOM B IIPOMBIIIICHHOCTH IIPOM3BOJACTBO aBTOOYCOB PpeE3KO
CHH3WIOCH. HecMOTpst Ha TO, YTO 3aBOJ MOATOTOBHII K BEBIIYCKY LIENbIH
PSII COBPEMEHHBIX aBTOOYCOB U TPOJUICHOycOB, MPOU3BOAUINCE OHU B
OUYeHb HEOOJIBIIIOM KOJIMUECTBE, a B OKTsI0pe 2014 roga JIA3 ocTaHOBMII
TIPOM3BOICTBO.

Puc. 11.19. 3A3-965 Puc. 11.20. JIA3-965E

K cepenune 1980-x rr. Coerckuii Coro3 BbIIIET Ha MATOE MECTO B
MHUpE IO ITPONU3BOJICTBY aBTOMOOMIIEH, 3aHMMAas TIPH 3TOM TPETHE MECTO
M0 IIPOM3BOJICTBY TPY30BHKOB M IIEPBOE MECTO IO IPOHM3BOJCTBY
aBTOOycoB. OHaKO aBTOMOOMIBHAS MIPOMBIIUICHHOCTh ITOTEPsIa CBOM
MIPUOPUTET, M KadeCTBO COBETCKMX AaBTOMOOWIICH CTalo YCTymaTh
3apyOeKHBIM aHajoraMm. HeraTuBHYIO poJib IPH 3TOM UTPATH W3OISIIUS
COBETCKOTO pBIHKA aBTOMOOWIIEH, WX HEe(UINT, OCOOEHHO JIEIKOBBIX
mojeneii. TeM He MeHee, COBETCKHE aBTOMOOHWIIM ITOCTaBIISIINCH Ha
9KCTIOPT, OCOOEHHOH IOMYJAPHOCTBIO IOJNB30BATNCH apMeickue
IPY30BUKH U JIETKOBBIE MalllMHbI BOIKCKOTO aBT03aBOIA.
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I'TABA 12

HaquO-TeXHI/I‘IeCKaH PE€BOJIIOIINA
H €€ MoCJeaACTBUA AJHA YeJJ0BeUYeCTBA

12.1. Co3nanue IBM U HAy4YHO-TEXHUUYECKAS PEBOJTIOIMS

OTkpeITHS B 001acTH (PU3UKM HEOOBIYAHO PACHIMPHIM BO3MOXK-
HOCTH 4eJIOBEKa, U3MEHUIIU €T0 B3TJIS/IbI Ha OKpYKarouuii Mup. OTKpbI-
THE CTPYKTYPBI aTOMa, KBAHTOBOH (PM3HUKM MO3BONIMIIN TIEPEHTH K OoIree
TITyOOKOMY ITTO3HAHUIO B OOJACTH AJIEMEHTapHBIX dacTuil. CoBepiIeH-
crBoBanue /IBC u mapoBbIX TypOUH, aBTOMOOMIIEH M CaMOJIETOB H T.1.
moTpeOOBAIO NPUBJICUCHHUS HAYYHBIX 3HaHWH. B 1940-¢ rr., B mepByro
ouepeb IJIsl BOSHHBIX LieJIel, OABIISIOTCS COBEPIIEHHO HOBbIE OTPacin
MPOMBIIUIEHHOCTH: AaTOMHAsl, PAaKETOCTPOCHHE, PEaKTHBHAs aBHALUS.
Bce 310 y)e TpeOyeT mpoBeIeHHsT KadeCTBEHHO HOBBIX BHIOB pacde-
TOB. COBEpPILIEHCTBYIOLIMECA TEXHOJIOTHUECKUE IPOLIECCHI TAKKE YKE HE
MOTYT yNpPaBIAThCS 4yeloBeKOM. OJHUM CJIOBOM, YEJIOBEYECTBO OINATh
3aIlI0 B CBOEM PAa3BUTHH B TYIHK — Ha 3TOT pa3 UH(POPMAILIMOHHBII.

OnHako ¢ pa3BUTHEM JJIEKTPOTEXHUKHU MOSBUIACH BO3MOXKHOCTh
peanmzoBath uaen Y. beOOwmka w co3/1aTh MEXaHHUYECKYIO CUETHYIO
MammHy. Takue mporpaMMHUpyeMble MallMHBI OBUTH CO37aHBI B
I'epmanuu Konpagom Lyse u B CIHA TI'oBapaom Jiikenom. OnHako
MeXaHWYeCKHH Tpoleccop TpeOoBanl Ha BBITOTHEHHE OTHON ONeparnu
MOpsiiKa JBYX — TPEX CEKyHJ BPEMEHH, YTO HE MOIJIO OOECIeUYHTh
HEOOXOJMMOM CKOPOCTH BBIYHCIICHHIA.

BeIxomoM ®W3 3TOr0 TymHKa CTalO0 CO3JaHHEe MUPPOBBIX
QJIEKTPOHHBIX BBIYMCIUTEIbHBIX MamuH (OBM). B  ocHoBe wux
MIPOLIECCOP HA JIEKTPOHHO-BAKYYMHBIX JIaMIIaX.
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[Ipumenenne 9BM mo3BOIHIO TPOBOAUTE 0O0JIEE TOUHBIC PACUETHI
MIPY TPOSKTHPOBAHNH M JOBOAKE MHOTHX BHIIOB TEXHUKH. 3aTEM OHHU
CTaJ M TPUMEHATHCS [UIA pPEaU3allMd HOBBIX BBICOKOA((EKTHBHBIX
TEXHOJIOTMYECKUX IPOLECCOB, CO3/JaHUSl IMOTOYHO-aBTOMATHU3WPOBAH-
HBIX JTUHUH TIPOM3BOJCTBA, a TAKKE MPOMBIIUIEHHEIX poOoToB. Kpome
aBTOMATH3AIMM MPOM3BOACTBA, BBIYUCIUTENbHAS TEXHUKA IO3BOJIIET
OCYILIECTBJIATh KOHTPOJIb M yNpaBICHUE UM, a TaKKe CO3/1aBaTh HOBBIC
KOHCTPYKIIMOHHBIE Martepuanbl. bes OBM pa3BuTne peakTuBHOU
aBUAlMM,  MEXKOHTHHEHTAIBHBIX  OAUIMCTHUSCKHX  pakeT |
KOCMHYECKHUX JIETaTeNbHBIX ammapatoB. YenoBeyecTBO  Hayallo
OCBOCHHE OKOJIO3EMHOTO KOCMHYECKOTO TMPOCTpaHCTBA. TakuMm
obpazoM, B 1960-¢ Tompl ¢ BHeapenuemM OBM Hadanmack HaydHO-
texauueckas pepoironuss  (HTP). Ona cBA3aHa cOo MHOTHUMH
JOCTM)KCHUSMHU HAyKH, HO B TIEpPBYI0 oOdYepelb MMEHHO C
HH(GOPMAITHOHHON (KHMOEPHETHYECKOM) pEeBONIIONMEH, MPOU30IIeAIICH
Ha OCHOBE WIMPOKOTO BHEAPEHUS DIEKTPOHHON BBIYUCIUTEIHHOM
TEXHHUKH. JTa PEBOJIIOLINS XapaKTePU3yeTCs:

1. yBemmueHmeM oObeMa WHPOPMAINN U YCIOKHCHHUE PAa3THIHBIX
CUCTEM aHalin3a 3TOoi nHhopmaIumy;

2. HENpepbIBHBIM Pa3BUTUEM CHCTEM YIPABICHHUS;

3. HUCTONB30BaHUEM PAa3HBIX HCKYCCTBEHHBIX MAaTEPHAIIOB;

4. WCTONB30BaHUEM YCOBEPIICHCTBOBAHHBIX TEXHOJOTUH, KOTO-
pBle ONMM3KK N0 cBOeMy (DYHKIIMOHANY K HCKYCCTBEHHOMY HHTEIUICKTY;

5. omruMmzarmeit pecypcoB Tpy/ia B 1000 007acTH.

Bce 310 mpuBeno Kk KOpEeHHOW MEPECTPOMKE TEXHUYECKHUX OCHOB
MaTepUAIBHOTO Ipou3BoACcTBa. Hayka mnpespamjaercs B BeaylIUi
(hakTop TPOU3BOJCTBA, CTAHOBUTCS HEMOCPEICTBEHHON MPOU3BOIH-
TeJIbHOH cHiioW obOirecTBa. [IpoMCXOAUT KOpeHHOE MpeoOpa3oBaHuUe
MIPOU3BOAUTENBHBIX CHWJI, KAaueCTBEHHBI CKAauOK B CTIPYKType H
JUHAMUKE X Pa3BUTHS, B pe3yJbTaTe Yero WHAYCTPUAIBHOE O0IIEeCTBO
TpaHChOpPMUpPYETCS B MOCTHHAyCTpHalbHOE. B Hacrosmee Bpems
CO3/IaHuE HOBOM TEXHHKHM HEBO3MOXXHO 0€3 caMbIX TIepeaoBhIX
JOCTM)KEHUHN HAYKH.

Ha mepBoMm dtarme TIaBHBIMU HANpPaBICHUSIMH Pa3BUTHI HAYYHO-
TEXHUYECKOW MBICIM CTajd KOMIUIEKCHAas aBTOMAaTH3alus MpOu3-
BOJICTBA, KOHTPOJSI W YHPABJICHUS, CO3JaHHE MHUKPOIPOLECCOPHON
TEXHHUKH, OTKPHITHE M HCIOJIb30BAaHHE HOBBIX HCTOUHUKOB HIHEPIHUH,
OCBOEHHME KOCMOCa, Pa3BUTHE CPEJCTB CBA3H, B TOM YHUCIIE U TEJIEBU-
ACHUA, Pa3BUTUC XUMHH, 6HOTCXHOJ’[OFI/IH, TCHCTUKH.

256



bnarogaps 9BM astoma-
TUYECKUM KOHTPOJb U aBTOMa-
TUYECKOE pEryJIUpOBaHUE CTa-
aM  TmpeoOnajaromieil  TeHJeH-
Luell NPOMBIIIJIEHHOIO pPa3BU-
tus. IlosBunach BO3MOXKHOCTb
AaBTOMATU3UPOBATh  BBIMOJIHE-
HUE JUIMHHBIX LieNei CI0XKHBIX
onepanuii. Ponp denoBeka mpu
3TOM CBOAUTCA K CO3JaHHUIO
MallMH U THOAJAEPKaHUI0 HUX B
paboTOCIIOCOOHOM COCTOSTHHH.
Tak poaunmack poOOTOTEXHM-
Ka — OpUKNagHas  Hayka o
MallMHaX, 3aMEHSIOLINX YeJOBEeKa M aBTOMATHYECKH BBIIOIHSIOLIUX
3aganus. [IpoMblnieHHbIE POOOTHI MPECTABIAIOT COO0M BEICOKOTEXHU-
YecKHe YCTPONCTBA, CIIOCOOHBIE B3aUMOACHCTBOBATH C  JPYTUM
000pyZOBaHHEM, YTO pPACIIUPSIET MX TEXHUYECKHE BO3MOXKHOCTH H
JenaeT yHuUBepcalbHbIMU. CaMBIMH paclpOCTPaHEHHBIMU pPOOOTaMU
SIBIIAIOTCS MEXaHWYECKHe PYKH — MAaHUIYJATOPHI, BBIMOJHAOLINE
pa3iIuuHbBIe Olepaluyd, B TOM YHCJIE TPAHCIOPTHBIE, CBAapOYHbLIE,
MMOKPACOYHBIE YITAKOBOYHBIE U T.J. POOOTHI-MaHHUITYISTOPHI TAIOT MacCy
MPEUMYIIECTB — OHM XapaKTEPU3YIOTCSl IOBBILICHHOW TOYHOCTBIO
BBINIOJIHEHUSI TEXHOJIOTMYECKUX OIepaluii, MPUroJHbl K HEIpepbIBHOM
JKCIUTyaTalluy, MIOCKOJIbKY He ycTaloT. biaromaps 3ToMy MCKItOYaeTcs
BIIMSIHUE YEJIOBEUECKOro (hakTopa Ha MPOU3BOJCTBE. [IpoMBIIITIEeHHBIE
POOOTHI MIHUPOKO UCIOJIB3YIOTCS AJISI BHIIOJHEHUS ONEPAaIfi, BPEeIHBIX
IUTSL 3M0POBBS YeNOBeKa. | TaBHBIM OTIMYHEM MPOMBIIUIEHHBIX POOOTOB
OT aBTOMATHU3UPOBAHHBIX JIMHUH SIBJIETCA JIETKUM CIIOCO0 TepeHaNnaaKku
UX JJIS1 IPOBEICHHS PA3TIMUHBIX ONEpaIvi.

B cepenune 70-x rogoB XX Beka 4elI0BEYECTBO BCTYIIAET B HOBYIO
¢azsy HTP — a3y Tak Ha3piBaeMOil TEXHOTPOHHOU peBomonuu. Ee
OCHOBHBIMH IIPH3HAKaMH CTaJH MaccoBas KOMITBIOTEPHU3ALUS IIPOM3-
BOJCTBA, pAa3BUTHE HAYKOEMKHX M CBEpPThIBAHUE TPAAULHOHHBIX
oTpaciiel TPOM3BOJICTBA, BHEIAPEHUE DHEPrO- M pecypcocOeperarommx
TEXHOJIOTHH, POCT c(ephl YCIyT, MOBHIIICHUE Ka4eCTBa KU3HH, a TaKKe
(YHKIIMOHATBHBIC N3MCHEHUS B CAMOM HayKe.

B mepByro ouepeap 3TO CBS3aHO C HEOBIBAIBIM Pa3BUTHEM
JIEKTPOHHOTO MamIMHOCTpoeHus. Ilepexon K MONyIPOBOJHUKOBBIM

Puc. 12.1. YHUBEpCanbHbIA MPOMBILII-
nennsid pooor FANUC M-10la
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QJICMEHTAaM, a NO3AHEC K NHTETPAJIbHBIM CXEMaM, IMTPOU3BEII NOAJIMHHYIO
PEBOIIOIUIO DJICKTPOHHBIX CUCTEM. OT0 IIPHUBCIIO K CO3AaHUIO MOIIIHBIX
NEPCOHAJIBHBIX KOMIIBIOTEPOB, MHUKPOIPOUECCOPHOIO YIPABJICHUS,
COBPEMCHHBIX TCJICBU30POB U IP.

Puc. 12.2. Po6otusupoBaHHast JUHUS U1 COOPKH KYy30BOB aBTOMOOMIIEH

BsanMopeiicTBie HAYKH, TEXHUKU U IPOU3BOJICTBA IIPOSBIISIECTCS B
PE3KOM COKpAIIEHHH CPOKa pealu3allMd HaydHbIX OTKphITHH. Ecmn
CpeaHwmid Tepuo]i ocBoeHus1 HoBoBBeaeHM B 1885 — 1919 rr. cocraBun
37 ner, B 1920 — 1944 rr. — 24 rona, To B nepuox ¢ 1945 no 1964 rr. —
14 net. Ilpu sToM 11 HanboJiee MEPCHEKTUBHBIX OTKPBHITHI B 061acTi
JJIEKTPOHMKH, AaTOMHOM SHEPreTHMKM U Ja3¢pHOH TEXHHKH BpeMs
BHEPCHUS H300pETEHHUH B MPAKTHUKY COCTABHII BCETO 3 — 4 rofa.

Bricokne Temmbel Hay4yHO-TexHHYeckoro mporpecca (HTII)
CYIIECTBYIOT HMMEHHO B HAayKOEMKuUX oTpaciiax. Hampumep, B
KiroueBolr  obmacti  coBpemeHHoro HTII — wmmKkposmekTpoHnke
CKOpPOCTb €XKETOJHO TNPOHCXOAMUT YABOCHHE CIOXHOCTH U 00BEMa
BBITyCKa HMHTETPANBHBIX CXeM IpH 30-POIEHTHOM CHIDKECHHU
ce0ecTOMMOCTH ¥ IIeHBI. B 3THX yCclOBHSAX OTCTaBaHHWE B OTpAcisX, B
KOTOPBIX HCIOIb3YIOTCSI HOBEHIINE TEXHOIOTUH, YPEBATO IOJIHBIM
MIPOBAJIOM JIaHHOM OTpaciIu.

JUis mporpecca COBPEMEHHOM HAyKl U TEXHUKU XapaKTEpHO
KOMILJIEKCHOE COYETAHUE UX PEBOMIOLMOHHBIX M 3BOJIIOLUOHHBIX
n3MeHeHuil. MHorve M3HavaabHO PajuKajibHBIC HAIPABICHUS B HAyKeE
MIPEBPaTWINCh B OOBIYHBIC OSBOJIOLHOHHBIC CIOCOOBI COBEpPIICH-
CTBOBaHMs IPOU3BOJCTBA.
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B cBow ouepenb, HOBBIC KpPYITHBIE HAydHbIE OTKPBITUS W,
m3obperennss  70-80-x romoB XX Beka IOPOAWIM  BTOPOM,
coBpeMeHHbId, 3Tan HTP. JluaupyroliuMu HamnpaBJeHUSIMU CTaau
AJIEKTPOHWKA, KOMILUIEKCHAs aBTOMAaTU3allUs, HOBBIC BUIBI SHEPTETHKU,
TEXHOJIOTHST M3TOTOBJICHHS HOBBIX MAaTEpHajoB, OHMOTeXHOJIOTHSA. WX
pasBUTHE MPEIOIPeNeNsieT 00K MPOU3BOJICTBA B KOHIIE XX — Havaie
XXI BekoB.

[Iporpecc B Hayke M TEXHUKE OKa3alCsi HE TOJIBKO CTPEMH-
TENFHBIM, HO 3a4acTyio, IPOCTO HempenckazyembiM. llepexom ot
TPaIWLIMOHHOW DJEKTPOHHON BaKyyMHOW TEXHHKH K TOJYIpo-
BOJHUKOBBIM DJIEMEHTaM, a TMO3JHEE K WHTErpajbHBIM MHUKpPOCXEMaM
COBEpIIMI IMOJJIUHHYIO PEBOJIIONHNIO AJIEKTPOHHBIX MPHOOPOB. DTO B
CBOIO OYE€penb IMPOM3BEIO PEBOJIOLMIO B BBIYUCIUTEIHLHOW TEXHHKE,
cpencTBax MHGOPMATHKH, CBSI3M, CUCTEMax VIpaBICHUS U TIp.
CeMUMWIBHBIMH IIIaraMH PAa3BHBAIOTCS TEXHOJOTHH 0o0Jiee BBICOKOTO
YPOBHSI — TEJIEKOMMYHHUKAIUS, PpPaanuOJIOKalUs, ONTOAIEKTPOHUKA,
Jla3zepHasl TEXHUKA, paKETHO-KOCMHUYECKasi TEXHUKA U JIp.

12.2. Pa3BuTHe aTOMHO# JHEPTeTHKH

HcTopus ocBOeHMS aTOMHON SHEPIMH HAUYMHAETCSI C OTKPBITHS B
1898 r. cympyramu Kropu B HacTypaHe, MUHepalle ypaHa BEIIECTBa,
BEIZICIISIIONIETO OONBIIOE KOJNMYECTBO paguanui. Ha ocHOBaHHMH STOTO
OTKpBITHS OHHU MPEANOJIOKWIM HaIMYMe OrPOMHOTO IOTEHLHMaIa
HEBUJIAHHOM paHee PHEPruH, 3aKIIOUCHHOM B aTOMax paadOaKTHBHBIX
3JIEMEHTOB.

B 1911 romy Opuect Pesepdopn ONBITHEIM IIyTeM JJOKa3al
CYIIECTBOBAaHME B AaTOMax MOJOXUTEIBHO 3apsDKEHHOTO siipa |
OTPULATEIBHO 3apSHKCHHBIX D3JIEKTPOHOB BOKPYT HEro, T.€. CO37al
IJIaHETApPHYIO MOJEIb aTOMa.

B 1932 roay nemenxkuii ¢puszuk B. I'eiizendepr u coBeTckuii hpuzmk
J. 1. IBaHEeHKO  NpemJIOKWIM  NPOTOHHO-HEHUTPOHHYIO  MOJEINb
aToMHOro siipa. CormacHo 3TOH MOJeNM, aTOMHBIE sIpa COCTOAT U3
3JI€MEHTApHBIX YacTUIl — MPOTOHOB W HeWTpoHOB. B Hauwame 1932 r.
Opuect Yonrton u [)xon KokpodT BriepBbie pacmeniy spo atoma, a
B 1934 1. Jleo Cunap/ 3aniaTeHTOBa] aTOMHYIO O0MOY.

B Coserckom Coro3e BIEpBble PacIENUIM SAPO aTOMa JIUTHUS B
XappKkoBe B YKpamHCKOM (pu3uko-TexHuueckoM uHcTtutyre (YDTH).
Orto cnenanu AHToH Kapnosuu Banbtep, I'eopruii JmurpueBuny
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JareimeB, Asexkcanap Wiabuu Jleiimynckuii 1 Kupuan Jmurtpm-
eBu4 CuHeabHukoB. YOTHU 6bu1 ocHoBan B XapbkoBe B 1928 r. mo
WHALMATUBE akajemuka Aopama ®emopoBuue HModde. OcHoBHBIMU
3aladyaMi, TIOCTaBJIIGHHBIMH TIepeJl HHCTUTYTOM — TPOBEICHHE
WCCIICJIOBAHUH B sIIEpHOM pr3mKe U QU3HKe TBEPIOTO Tea.

B 1937 — 1938 rogax Bo BpeMsi CTAIMHCKUX PEIPECCHI COBETCKOM
¢u3Mke OBUT HAHECEH HEMoNpaBUMBIA ypoH. B XapbkoBe ObLIO
chabpukoBano «ueino YODTU», mo kotopomy Obuto apectoBano 11
COTPYAHUKOB MHCTUTYTa, W3 KOTOPBIX MATEpO OBUIM pacCTpessHbI:
JI. B. lly6nukos, JI. B. Posenkesuu, B. C.T'opckuii, B.Il. Domun u
K. b. Baiicens0Oepr. JlBoe HMHOCTpaHHBIX IOAJAHHBIX — HWICHOB
HeMmenkoi kommaptuu . Xoyrepmanc u A. BaiicOepr ObuUIM BBIIaHBI
recramo. [lozgaee @. XoyrepMaHC OBUI TIpHBICYEH K pa3paboTke
aTOMHOTO  OpyXuss B  (Qammuctckod ['epmannu.  KpymHedmmid
OTEUECTBEHHBIN (DU3MK-TeopeTuK, Oyaymuil HoOeneBckuit naypeaT Jles
Hasunosuu Jlanaay mo 3ToMy neny Obln apectoBaH B Mockse. Ilocne
rogoBoro npebObBaHus B 3acTeHkax HKB/I, on Ol ocBOOOXIEH IO
xonataiicty I1. JI. Kanumpel. Cpenu morn6mux 6si1 JleB BacuibeBuu
HIyOHMKOB — yUeHBIH, PU3UK-IKCIIEPUMEHTATOP MUPOBOTO YPOBHSI.

Penpeccun B YOTU oueHb CUIBHO 3aTOPMO3WIH PEATHU3ALMIO
COBETCKOH siIepHOM MporpaMMel, HO, TeM He MeHee, B 1940 r. cotpya-
Hukd nHCTHTYTa @. @. Jlanre, B. A. llInunesas u B. C. MacJjoB nona-
Y 3asIBKU Ha M300peTeHne aTOMHOW OOMOBI, a TaKkke METOJI0B HapaboT-
Ku ypana-235: «O0 HCHONB30BaHUN ypaHa KaK B3PHIBYATOTO U SITOBH-
TOoro BemecTBay, «Crmocod MPUTOTOBICHUS YPaHOBOHM cMmecH, obora-
IICHHON YpaHOM C MacCOBBIM uuciioM 235. MHoromepHas IeHTpugyray
n «TepMmormpkynsuoHHas IieHTpu¢yra». BriepBble OblIa mpeioxKeHa
CTaBIIas BIOCJICACTBUM OOIIETIPHHATON CXeMa B3pbIBa C HCIOIb30Ba-
HUEM OOBIYHON B3PBIBYATKU IJISI CO3MAHHS KPUTHICCKOH MACCHI C TIO-
CJIEIYIOIUM WHHULMHUPOBAHUEM IIEMHOM peakumu. Taxke B MpPOMBIII-
JICHHOCTH HaYaJ MIPUMEHATHCS LEHTPOOEKHBIA CIIOCO0 pa3/IeeHus n30-
TonioB ypaHa. Jlns obecnedenus YOTU crnenmanucramMu 1o
nannuaTtuee Modde B XapbKOBCKOM MEXaHHKO-MAIIHHOCTPOUTEIEHOM
WHCTUTYTE€ OBUI OTKpBHIT NEpBBIH B YKpamHe (PHU3NKO-MEXaHHICCKUI
(baxyipTeT (HBIHE Y4eOHO-HAYYHBIA HHKCHEPHO-(OU3NICCKUI HHCTUTYT
HTY «XIINW»). TIlo3gHee Ha ero OcHOBE B XapbKOBCKOM
TOCYZapCTBEHHOM YHHUBEPCHUTETE OBLT co3laH (HU3UKO-TEXHHUYCCKHUI
(axympTeT.
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B asrycre 1939 roga ¢usuku Jleo Cuanapa u FOaxun Burnep
coctaBmwin nmuckMo mpesuaeHty CIIA @. JI. Py3BenbTy, KOTOpoe Takke
nofnucan AnpoepT DitHinreitH. [TucbMo comepxkano mpeaynpexacHue
0 BO3MOXXHOHW pa3paboTke ['epmaHmel Ype3BBHIYAHO MOIIHONW OOMOBI
HOBOTO THMA. [I03TOMY aBTOPHI NHCHEMa MpeIarajl HauaTh paboTH B
CHIA no co3manuio atoMHO¥M O0MOBI. [locie THIATENIBHOIO H3yYeHHUS
npobnemsbr 17 ceHTssOpst 1943 roga ObLIM HaYaTHl PaOOTHI TTO CO3JAHUI0
aToMHOM OOMOBI — KoJOoBoe Ha3Banwe mporpamMmbl «IIpoekT
MaHx3TTeHn».

brnaronmapsi oObeMHEHHIO YCIINIA YyYeHBIX W3 BenmukoOpurtanuy,
EBponsr, Kanager, CIIA, B enuWHBIi MEXIyHApOIHBIM KOJUIEKTHB,
3ajaya ObDIa pelreHa B Kpardaimme cpoku. /i ee peanwzanuu ObLIH
3aJIeiCTBOBaHBI OTPOMHBIE CPEJICTBA, yxke B HioHe 1944 roga K y4acTuio
B MaHX3TTeHCKOM MpoeKTe ObuM mpuBiiedeHsl okoso 129 000 cmyxa-
X, 13 KOTOphIX 84 500 3aHMMaHCh CTPOUTEIBHBIME PaboTaMHu.

K nery 1945 r. amepukaHIisl IOCTPOMJIM TPU aTOMHbIE OOMOBI —
JIBE IJIyTOHUEBBIE M OJIHY YPAHOBYIO, O0Jiee MPOCTOM KOHCTPYKIIUH, HO
MeHee d¢ddekTuBHY0. bonee cnoXxHBIE TUTyTOHHEBBIE OOMOBI
HYXJIaIUCh B HpoBepke, mostomy 16 umions 1945r. B Amamoropao
(mrratr Hplo-Mekcuko) ObLIO MPOBEACHO MEPBOEC B MHUPE HCIBITAHUC
aTOMHOM OOMOBI. XOTs BOCHHOM HEOOXOJIMMOCTH TOJBEPraTh aTOMHOU
OoMOapAMPOBKE TOpPojia MPAKTHYECKU MOBEPKEHHOHN SMoHMM He ObLIO,
AMCPUKAHCKHNEC BOCHHBLIC HACTOSAJIM Ha €€ TMPHUMCHCHUU. OCHOBHOﬁ
nenpio ATol akmmu ObuTo 3amyrare Coserckuit Coros. Ilpu sTom oHuM
OTKa3aIuCh OT OOMOApAMPOBKH UYHUCTO BOCHHBIX OOBEKTOB M3-3a HX
MaJIbIX pPa3MEpOoB. I[J'IH OLICHKKW 30HbI TMOPAXCHHA B Ka4YCCTBC
IIOTCHIIMAJIbHBIX ueneifl 6I:IJ'II/I BI:I6paHI>I CEMb I'OpOJIOB C HACCJIICHHUEM B
COTHH THICSY uestoBek. C 3ToH ke IeTpio 00MOapIPOBKY 3THX TOPOIOB
00BIYHBIMU OOMOaMU OBLTH MPEKPAIICHBI.

YTpom 6 aBrycra 1945 r. amepukanckuii 6omOapauposmuk B-29
(xoMaHIUp 3KHMAXKa — TONKOBHUK [Tonm Tu66eTc) cOpocuit Ha SATTOHCKUI
ropox XupocuMa ypaHOByl0 0OomOy, Ha3zBaHHyI0 «Maslm,
MOIIHOCTBIO OT 13 70 18 KUIIOTOHH B TpoTUiIOBOM SKBHUBajieHTe. [1o
CaMbIM CKpPOMHBIM OIIEHKaM IpH B3pHIBE U B ONrkaiiiee BpeMs OT €ro
nociencteuit morubio 140 000 denoBexk.

Tpu nHsa cmyers, 9 aBrycta 1945 r. camoner nunora Yapissa
Cyunn cOpocun miyToHueByto 6oM0y «Tomncrsik» nHa Haracaku. Hecmo-
Tps Ha TO, YTO MOIIHOCTE e¢ Obuta Gompmie (15 — 22 KT), *KEpTB B 3TOT
pa3 6pu10 MenbIe — 74 000 genosek. [lanHbIE 0 TOTEPSIX OBUTH OIMyOJIH-
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KoBaHBl B (eBpase 1946 r. mTaboM aMepHKaHCKOW OKKYITal[MOHHOM
apMuu B SINOHMM M HE YIHUTHIBAIOT THICSY YMEPIIHX IIOCIE ITOTO CPOKa

oT nyquoﬁ 00JIe3HH U APYyrux MOCTEACTBUN AACPHBIX B3PbIBOB.
f 4 E AT 2 *

Puc. 12.3. [TocnencTBus aMmepuKaHCKOH aTOMHOI 60MOapAHPOBKH B
Xupocume

UckmounrtenbHasd  paspylIUTelbHAs  CHOCOOHOCTh  SAEPHOTO
OpYXHS, TIPOJCMOHCTPUPOBaHHAS OOMOAPIUPOBKAMH, CTaja MPUIHHON
HaYaBIIEHCS TOHKH SJIEPHBIX BOOPY)KCHWH, OCHOBHBIMH YYaCTHHKAMH
kotopoii cranu CIHA u CCCP. Ilo3gHee k Hel NPUCOSAMHMINCH U
JIpyrue CTpaHbl.

Xotst muaep CCCP U. B. Cranue ObIT yBEJIOMIJICH O CO3JIaHWH B
CIIA opyxuss OTrpOMHOM pa3pyLIUTENBbHOW CHJIBI, €ro MOpa3uin
pe3ynbTaThl ero mpuMeHeHus. ccienoBaHus 1o smepHOW (pu3nke
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pemuch B CCCP eme c¢ 1918 roma, omHako ¢ Ha4yaJlOM BOMHEI
MPaKTUIECKH BCE PadOTHI B 3TOM HANpaBIICHUH OBUTH MpEeKpalieHsl. B
cBs13u ¢ 3TuM CoBerckuii Cor03 CHIBHO OTCTAN OT 3alaJHbIX CTPaH B
CO3MTaHHU SIIEPHOTO OPYXKHS. DTO TO3BOJWIO BOSHHBIM CIEIUATUACTAM
CIIIA BpIHAMIMBaTHL W Pa3padaThIBaTh IUIAHBI Pa3BA3BIBAHHUS IPOTHUB
CCCP spepHoit BoiHbI. B kadecTBe mepBOro yjaapa MJIaHHPOBAIOCH
npuMeHuTh 20 IepHbIX 3apafoB, a mocie npu HeooxoaumoctH ete 30.
[TockonbKy amMepHKaHCKasi MPOMBIIIIEHHOCTh MOTJIa AAaTh TOJIBKO OIHY
00MOyY B MecsIl, HamaJieHre ObUTO HaMedeHo Ha Hadano 1950-x rr. Otun
miansl [lenTarona 6su1u ony6nukoBansl B 1990-¢ rr.

Taxum obOpazom, cozganne CoBeTckuM COr030M SIEPHOTO OPYKHUS
CTaJO HEOOXOOMMBIM YCIOBHEM CYIICCTBOBAHUS TOCYHApCTBa H
coxpaHeHus: Mupa. HecMOTps Ha MOCIEBOCHHYIO pa3pyxy, Ha pelIeHUE
JaHHOW Mpob6aeMbl 6buTH OpoleHbI Bee cuilbl. Yxke 20 aBrycra 1945 r.
HaYaJ CBOIO PadOTy KOMUTET 10 aTOMHOM YHEPTHH, KOTOPHIH BO3TTIABIII
JI. TI. Bepus. ['maBHBIM KOHCTPYKTOPOM aTOMHON OOMOBI OBLIT Ha3HAYCH
FOumii Bopucosny Xapuron (1904 — 1996). Hayunyro 4acTh npoekra
Bosrimasui Urops Bacumasbesnu Kypuaros (1903 — 1960). K pabote
HaJl peayu3aleil sIepHO-OpYKEHHON MporpaMMbl ObUTH TIPHBIICUCHBI
nyuyme ¢uzukun CCCP. YckopeHHio mpolecca CO3AaHHus aTOMHOM
O0MOBI CIIOCOOCTBOBAJIO TO, YTO COBETCKAas pa3BelKka CMoOIa ¢
MMOMOIIBIO  3apyOEXKHBIX  (U3MKOB  pa3foObITh  BaXKHEHIIYIO
uHpopmarmo. Ecnu  mepBoHauanpHO BpeMst pPa3pabOTKH  aTOMHOM
060MOBI orieHrBaiK B 10 JieT, co3aaHa oHa Oblla BCETO 3a YeThIpe Toja.
29 amrycra 1949rt. B paiione CemumnamaTHHCKa OBUIH TPOBEACHBI €€
WCTBITAaHUS. DTOT B3PBIB UMEN MOIIHOCTh 22 KT, KOHCTPYKIHS OOMOBI
Obula aHAJIOTMYHA aMepuKaHCKoMy «TONCTIKY», a JICKTPOHHAsI
HauMHKa OBLTa CO37aHa COBETCKUMHE YICHBIMHU.

Benmen 3a sgepHeIM  opyxkueM  (QU3MKH  pa3pabaTblBaIU
TEPMOSIICpHOE, OCHOBAaHHOE HAa PEAKI[MM aTOMOB JCHTEpUS U TPUTHUS
(m3otombl  Bozopozxa). IlepBoe  monHOMacmTabHOE  WCTIBITAHHUE
cocrosyioch Ha artoiie DHuBeTOK (MapiamioBsl octpoBa). OnHAaKo
IIPUMEHEHHOE YCTPOICTBO UMENO MacCy 62 TOHHBI U HE FOJWIOCH VIS
00eBOro MPUMEHEHUSI.

A mepBasg BonmoponHas (TepMmosiiepHas) OomOa Oblia co3gaHa U
ucneitada B 1953 r. Momnocts B3pbiBa coctaBuia 400 kt mpu KITZ He
ceoiie 20%. PykoBoauTensMu IpoekTa CTajld aKkaIeMHUK XapUTOH U
Anapeii  JImutpueBnu Caxapo (1921 — 1989), smocneacTBuu
tpwkasl 'epoit Coumanucruueckoro tpyaa, akagemuk AH CCCP u
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U3BECTHBIM AuccujeHT — jaypeaT HoOeneBckoif mpemuu Mmupa. Ilox
pykoBonctBoM CaxapoBa OBUIM CO3IAaHBI TEPMOSIAEPHBIE 3apsiabl
MPAaKTUYECKH HEOTPaHUMYEHHOH MolnHocTH. B okxtabpe 1961 rona
Coserckuii Coro3 nposen Ha HoBoii 3emiie UcCHbITaHUS TEPMOSICPHOM
OOMOBI MOIITHOCTBIO 58 MEraToHH, JOCTaBJICHHOH OOMOapIupOBIIMKOM
Ty-95. DTn wncHbITaHUS MONHOCTBIO Pa3pYIININ MHIMTAPHCTCKUE
mianel CHIA u HATO wu npenynpeaunu pasBsi3bIBaHME TpETbeit
MHpPOBOM BOWHBL. Mmup oOKazajcs TMOJ Yrpo30d  TOTAIBHOTO
YHHYTOXXEHHs, 4YTO, B KOHLE KOHLOB, IPHUBENO K IOJIUTUKE
OTPaHHUCHUS SIIEPHBIX BOOPYKEHUIN U pa3psiIKe.

OpHaKO SHEPTHI0 ATOMHOTO Apa MOKHO MCIIOIB30BATh HE TOJIBKO
B BOCHHBIX Iesisax. IlepBas B mupe atomHas anekrpoctanmus (ADC)
OIBITHO-IPOMBINICHHOTO HA3HAYEeHUs MOIMHOCThIO 5 MBT Obuia
nymeHa B CCCP 27 wuions 1954 1. B r. OGHHHCKEe. DTO cOObITHE
O3HaMCHOBAJI0O OTKPBHITHE HOBOTO HANpPABICHHUS B DHEPIECTHKE,
MONYyYMBIIETO Tpu3HaHWe Ha |- MexayHaponHoil  Hay4dHO-
TEXHUYECKOU KOH(PEPEHIIMU MO MHPHOMY HCIIOJIB30BAHUI0 aTOMHOU
sHepruu (aBryct 1955, JXKenema). 3a pyOexom mnepas ADC mpo-
MBIIIICHHOTO Ha3HAUYeHHUs MOIMHOCThI0 46 MBT Oputa BBeneHa B
skciutyaranuio B 1956 B Konaep-Xomne (Anrnus). Yepes ron BcTynuia
B ctpoit ADC momHocThi0 60 MBT B [unmuarnopte (CILIA). 3atem
ADC nagamu myckath Bo @panmmu (1959 r.), 'epmanun (1961), Kanane
(1962), HIseruu (1964) u SAnonuu (1966).

B 1958 r. Obla BBeZIeHA B AKCIITyaTaruio 1-s ouepens Cubupckoit
ADC momuOCTRIO 100 MBT (MOMTHAs TipoekTHAsT MomtHOCTE 600 MBT).
B TomM ke romy pa3BEepHYIOCh CTPOMTENBCTBO benmospckoi
npomeinuieHHoW ADC, a 26 anpenst 1964 reneparop 1-i ouepenu (610K
mormHocThi0 100 MBT) BeItan Tok B CBEP/IIOBCKYIO IHEPTOCHCTEMY, 2-
i 0sox MomHocThi0 200 MBT caH B SKCIUTyaTaIuio B OKTsOpe 1967.
OtimuurenpHas ocobeHHOCTh benospckoit ADC — meperpes napa (10
MOJY4YEHUs] HYXXHBIX MapaMeTpPOB) HEIOCPEACTBEHHO B SICPHOM
peakTope, 4TO MO3BOJNMIO NIPUMEHUTh HA HEH OOBIYHBIC COBPEMCHHBIC
TypOUHBI TOYTH 0€3 BCIKUX HEPEIEIIOK.

B centsa6pe 1964 r. 601 mymien 1-it 6ok HoBoBoponexckoit ADC
MotHocThio 210 MBT. Cebectoumocts 1 kBT 4 anexkrposHepruu (Bax-
HEHIINA YKOHOMHYECKHH MTOKA3aTeNlb PabOTHl BCIKOH 3JIEKTPOCTAHIIHN)
Ha 310 ADC cUCTEeMaTUYeCKH CHIDKalach: OHa cocrapisuia 1,24 ko
B 1965, 1,22 xon. B 1966, 1,18 xom. B 1967, 0,94 kom. B 1968 rogax.
[Tepserit 6110k HoBoBOpoHEkcKoit ADC OBIT MOCTPOEH HE TOJIBKO ISt
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MIPOMBIIIJIEHHOTO IOJTb30BaHMs, HO M KaK JEMOHCTPAlMOHHBIH OOBEKT
UL TI0Ka3a BO3MOXKHOCTEH W MPEUMYIIECTB aTOMHON JHEPTeTHKH,
HaZieX)XHOCTH M Oe3zomacHoctu pabdorel ADC. B Hos0pe 1965 B T.
Mernekecce YnbsSHOBCKOM obnactu BeTymmia B ctpoir ADC ¢ Bono-
BOJISTHBIM PEAKTOPOM «KHUIIAIIETO» ThIa MomHOCcThi0 50 MBT, peaktop
coOpaH TI0O OJHOKOHTYpHOW cXeMme, oOJeryaromeid KOMIIOHOBKY
cranuuu. B nexabpe 1969 6wt mymien Bropoit 6ok HoBoBopoHexkckon
ADC (350 MBT).

[[lupokoe oOcBoeHWE SAEPHOW SHEPrUM  CTAJ0  KIIFOYEBOU
npoOJieMoii Juis OonbIIMHCTBA cTpadH. B 1975 romy MexayHapomHoe
are’TcTBO Mo aroMmHoi sHepruu (MAI'ATD) mporHo3upoBajio, 4TO K
2000 romy cymmapnas momHOCTE ADC BO BCEM MHpPE MOCTHUTHET
ceeimre 4000 ['Bt. Yepes rom B mMmpe yxe crpousioch 44 HOBBIX
peaxkTopa — peKOpPAHOE 3a BCIO MCTOPHIO aTOMHOW 3HEPTeTHKH YHUCIIO.
ATOMHAs DJHEpPreTHKa pPa3BHBANIAaCh B OOJBIIMHCTBE MPOMEIILICHHO
paszsutsix — CCCP, CIIA, Aurmun, ®pannun, Kanane, OPT, Anonnn,
I'JIP, a Taxke kpynHbele ADC COOPYKaNUCh U B Psifie pa3BUBAIOLIMXCS
ctpad (Mupusa, [lakucran u np.). [lo ganaeiM MATATD momHOCTR
Bcex ADC B mupe k 1980 mocturna 300 I'Bt. ADC cranoBsaTcs omgHuM
U3 OCHOBHBIX ITPOU3BOAUTENCH AIIEKTPOIHEPTUHL.

Opnako B 1979 r. mpomsomna cepbe3Has aBapust Ha ADC Tpu-
Maiin-Aiinenn B8 CIHIA, mocne dero B AMepuKe MOCTEIIEHHO MPEeKpa-
TN CTPOUTEIHCTBO aTOMHBIX PEakTOpoB. K CTPOUTENHCTBY HOBBIX
saepHbIx MomHocTel CIIA BepHymuchk Tonpko B Hauyane 2000-x .
Tem ne menee, B 1984 u 1985 romax ObUIO BBENEHO B IKCIUIYaTAIUIO
PEKOPIHOE YHCIO PEaKTOpOB — IO 33 eAWHHUNBI B Kaxxaom roxy. Ha
JAJIbHEHIIIEM pa3BUTHM SIIEPHOM DHEPreTUKHM CHIIBHO CKa3ajlach Mac-
mrabHas katactpoda Ha YepHoOBUIbCKOW ADC. OHa NpPOIEMOH-
CTPHpOBaNa, KaKMe OMACHOCTH TaWT B ce0e «MHUpPHBIH aTOM» U BHI-
HyJIWJIa CIICIUAIMCTOB BCEr0 MHpa IepecMOTpeTh mpobiemy 0Oe3-
onacHoctu ADC. K xoH1y 80-X rooB TEMIIBI CTPOUTENIBCTBA AaTOMHBIX
CTaHIMH CYIIECTBEHHO 3aMemmuiich. [lon BIusHUEM YepHOOBLIHCKOM
karacTpo¢s! Mtamus nposena pedepeHayM, Ha KOTOPOM OOJIBIINHCTBO
BbICKazanock 3a 3akpbiTue ADC ctpanbl. B 1990-x rr. B cTpaHne
MOJIHOCTBIO TpekpaTuin skcruryarauuio ADC. Tem He menee, B 1996
roJy J0Jii aTOMHOM 3HEPreTHMKH BO BCEMHUPHON TI'€HEpalMd 3JIEeKTPH-
yecTBa JOCTHUIJIA cBoero nuka — 17,6 %.

Bosbuioe BiausHME Ha pa3BUTHE aTOMHOM JHEPreTHKH OKazaia U
karactpoga Ha smoHckoit ADC «®Dykycuma-1» B mapre 2011 r. OHa
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MPOU30ILJIA B pe3yJbTaTe CUILHOTO 3€MIIETPSCEHUS U MOCIIeOBaBIIETO
3a HUM ITyHaMH.

SnepHast cuioBas YCTaHOBKAa HWCIOJB3YeTCS U B CYJOCTPOSHUM.
[TepBbiMU aToMHBIME cTaiau mojBojaHble Joaku (AITT). B 1955 r.
Bonwia B cTpoil mepsast B mupe AIlJl «Hayrumyc», moctpoeHHas B
CHIA. Cnenom 3a aumu AT navanu crpouts B CCCP — nepBoii crana
K-3 «JleHuHCKMIT KOMCOMOI», MpPHUHATas Ha BOoOpyxkeHHe B 1958 r.
BenmukoOputanuss w  ®panHius oTrctaiim OT 3THX CcTpaH. llepsas
anrnuiickast AILJI Bomma B ctpoit B 1963 1., a mepBas (paniry3ckas
Haydaia HecTu 6oeByro ciyx0y B 1969 r. B 1974 r. cBoro mepsyro AILJT
BBeJ B cTpoii Kuraid.

Puc. 12.4. K-407 «HoBomockoBck» — nocieansis AILJI, moctpoeHHas B
CCCP

Ecnmu nenecoobpa3HOCTh YCTAaHOBKH SJICPHBIX JHEPreTHUECKUX
yctanoBok Ha [IJI Oblia BIOJIHE OYEBMJIHOM, TO BBITOABI IMOJI00HOMN
SHEPreTUKU JUIsl HAJIBOJIHBIX KOpabJieil mpeacTaBIsuIuCh HE CTOJIb O/IHO-
3HauHbIMU. Tem He meHee, B CLIIA B 1961 1. Obl1 BBelIeH B CTpOii Tiep-
BBIN YIApHBIN aTOMHBIN aBHaHocel « JHTEPIpai3» C sIIEPHON CHUIIOBOM
ycranoBkoit (SICY). On nmen manboupiryro (342,3 MeTpa) [HHY Cpean
0oeBbIX Kopabieit mupa. OIHON 3arpy3KH SACPHBIM TOPIOYMM XBaTallo
Ha 13 et cimykObl, 32 3T0 BpeMs Kopalib MOT MPOTH 10 1 MIIH MUJIB.
OOmuit 6oe3anac BoopyxeHuid 2520 T. 3-32 BBICOKOH CTOMMOCTH

266



MOCTPOMKA 3aIIAaHUPOBAHHBIX elle MATH Kopadiielt JaHHOTO Tula Obuia
OTMEHeHa. «DHTepIpaii3» UCKITYeH U3 coctaBa (iora B 2009 r.

Crnenyromuit aroMHblii aBuanocen «Yecrep V.Humuipy ObL1
BBElIEH B OKCIUIyaTalMlo ToJbKO B 1975r1. DtOT KOpabip cC
MaKCUMAaJILHBIM Bogon3merieHneM 10 106 ThICSY TOHH SIBISIETCA CAaMBIM
0OJIBIIUM BOCHHBIMH KopabiieM B Mupe. Bcero Oputo moctpoeno 10
AaBHAHOCIIEB 3TOT0 THMa, Nociemuuil, «/xopmk bym» Bomen crpoit
B 2009 . VYnmapHble aTOMHBIE aBHAHOCIBI IIMPOKO TNPUMEHSUTUCH B
Pa3NUYHBIX BOCHHBIX KOH(DIMKTaX, B TOM 4YHCIe BO BrerHame, B
IOrocnasun u Hpake.

Puc. 12.5. AMepukaHckuil yapHblii aTOMHBIH aBHaHOCeL « DHTEPIpai3» B
COTIPOBOKICHNH paKeTHBIX KpericepoB «beitHOpux» U «JIoHr Bray

Kpome CIHA aromubiii aBuanoceny «lllapne ge [omiab» Obin
MOCTPOEH TOJILKO BO dpannmu. D10 nepBblil (ppaHIly3cKuid HaIBOIHBIN
60eBoit kopadisb ¢ SICY u eTMHCTBEHHBIN ACHCTBYIOINN (BpaHIy3cKui
aBmaHocenl. Hapsmy c¢ aBmanmocumamu B CIIA 0Obuio mocTpoeHO
HECKOJIbKO aTOMHBIX PAaKETHBIX KpeHCepoB, HO K HACTOSIIEMY BPEMEHHU
OHM BCE€ BBIBEICHBI M3 CTPOs. EMHCTBEHHBIM HAXOIAIIUMCS B CTPOIO
HaJBOAHBIM Kopabiiem ¢ SCY sBisieTcst TsDKENbI aTOMHBIA PaKeTHBINA
kpeiicep «Ilerp Benmkuit»y — oauH U3 MOUTHEHIINX yIapHBIX Kopalmei
B Mupe. OH OCHAIICH KPbUIATBIMHU PAKETaMH, CIIOCOOHBIMH IMOPaXXaTh
1enu Ha pacctossHur 10 2500 KHMJIIOMETPOB U MMEET HEOTPAHWMUEHHYIO
JTATBHOCTD TITaBaHUSI.
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Puc. 12.6. Tsoxenbrit aTOMHBIN pakeTHBIH kpeiicep «Iletp Bemmkuii

Nl S Puc.
12.7. AtomHsIit nepokon «Smamy, Poccus, 2009 r.

SnepHas cunoBasg  YCTaHOBKAa  HCIIOJBb3yeTCs Ha  cynax
JIEIOKOJIBHOTO ~ TUMA. ATOMHBIE JIEIOKOJbl ~HAMHOTO  MOIIHEE
JU3eNbHBIX. HO THaBHBIM TNPEUMYIIECTBOM AaTOMHOTO JIEJO0KOJIa —
OTCYTCTBHE HEOOXOJMMOCTH B PETYJSPHOM J03ampaBKe TOIUIMBOM, YTO
0COOCHHO Ba)XKHO IPH IUIABAaHWU B APKTHKE, TI€ J03aIpaBKa CHIIEHO
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3arpynHeHa. [lepBblii B Mupe aTOMHBIA Jieokon <«JIeHuH» ObLI
noctpoed B CCCP B 1959r. B 1989 romy oH ObLI BBIBEACH H3
SKCIUTyaTallMM M IIOCTaBJICH B MOPTy MypMaHCKa B KadyeCTBE MYy3es.
Bnocneacteun B CCCP u Poccun 6bu10 moctpoeno emie 10 aTOMHBIX
JIeOKOJIOB. Poccust sIBIsSIeTCSl €AMHCTBEHHOW CTPaHOM, 00Namaromieit
(b7I0TOM aTOMHBIX JISJIOKOJIOB.

Puc. 12.8. Aromnuoe cynHo «CaBanna», CIIIA, 1962 r.

Puc. 12.9. ATOMHBII TUXTEpOBO3-KOHTEHHEPOBO3 «CEBMOPITYTHY.
IMocTpoeH Ha KepueHCKOM CyOCTPOUTELHOM 3aBOJIE «3IIHBY HM.
b. E. Byroms! B iepuox ¢ 01.06.82 mo 31.12.88.
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12.3. Co3nanne B CCCP pakeTHBIX BOICK CTpaTernieckoro
HazHayeHusi. Hauaio ocBoeHNs1 KOCMHY€ECKOT0 MPOCTPAHCTBA

Bropas mupoBas BolHa, Kak HUKaKas Apyras, BbI3Bajia HE TOJBKO
POCT IPOM3BOACTBA BOCHHOI TEXHWKH, HO M €€ COBEpIIEHCTBOBaHUE. B
XO0Z€ BOWHBI CO3JaBajiliCh HOBBIE BHUABI Opyxusi. K MomeHTy ee
OKOHYAHMS B pAa3NMYHBIX CTpaHaX — YYACTHHKAX OBUIM CO3IAHBI
00paslbel BOOPYXKEHUS, IpeAONpele/UBIINE HajabHENIIee pa3BUTHE
BOEHHOM TEXHMKH B HaNpaBJICHUU TOATOTOBKHM K PaKETHO-SIepHOM
BOIfHe. DTO He TOIBKO aToMHas 60M0a, KOTOPYI MPUMEHMIN IPOTUB
SIMOHCKUX TopomoB Xupocuma u Haracakum. Taxk B xome BOWHBI B
lepmannnn u AHIIMH OBUIM CO3JaHBI M CEPUHHO BBITYCKAJIHCh
peakTuBHbIE HCTpeOuTend. B SMOHMM TPUMEHSUIMCh PEaKTHUBHBIC
camoneTbl-cHapsinpl Oka-1, ympaBnsemble NHIOTaMU-CMEPTHHKAMU
«kamukamze». B T'epmaHuu BbIyCKaJdWCh KpbUIaThlie pakeTel V-1
(«Day-1») n bammucTryeckue pakeTsl V-2. B xone BoiHbI 8654 pakeTsl
V-1 u 1359 V-2 Obum WCIOJIB30BaHbI JIs oOcTpernoB JIoHmoHA H
IPYTHX aHTITHHCKUX TOPomoB. KpoMe TOro, THICSIH paKeTHBIX CHAPSIOB
ObUTH BBINyIEHBI 110 TeppuTopun Opanuuu, benbrun u [omnanaum.

B rogel Boiabl B CoBerckoM Coro3e ObUIM CO3MaHBEI MHOTHE
o0pa3ipl BOEHHOM TEXHWUKH, PABHBIX KOTOPHIM HE OBUIO HH Y
MPOTHBHUKOB, HA y COIO3HUKOB. JTO, B TEPBYIO OdYEpelb, TAHKH U
CaMOXOIHBIC AapTHUICPUIICKHE YCTAHOBKH, PEAKTUBHAS apTILICPHS,
HEKOTOpHIE O0pa3IBl CTBOJBHOW apTWUIEPHH W OOEBHIX CaMOJIETOB.
Opnnako CoBerckuit Coro3, BBIHECHIMIT Ha ce0¢ OCHOBHYIO TSDKECTb
060pb0bI ¢ ¢amucTckoii ['epmaHuel, HE MOT 3aHMMATBHCS CO3JAHHEM
BOOPYXKCHHSI Ha JalieKylo nepcrnektuBy. Cpa3y mocie OKOHYaHHS
BOMHBI pe3ko oboctpwmmch mpotuBopeunss wmexay CCCP  u
3apOKIAIOIIIMCST «COIUATTICTHYECKIM JIarepeM», C OJHOU CTOPOHBL,
Pa3BUTHIMH CTpaHamMHu 3amaga, oOpasoBaBmmMu 6010k HATO - ¢
apyroil. B IleHraroHe Ha DpOTSHDKEHHMHM KOHLIA COPOKOBBIX U B
MATUACCATHIX TOJ0B XX Beka Benach pa3paboTka TUTaHOB SACPHOM
BoiHbI npoTuB CCCP. B cBs3u ¢ 3tuMm nocne okoHuanus 11 MupoBoii
BOMHBI, B YCJIOBHUAX MPOTUBOCTOSHUS, MUP OKa3aJICs Ha MOpOre HOBOM
BOMHBL. /[l ee mpenoTBpallleHUs] M YCTAHOBJIEHHS HEKOTOPOTro
napureta B BoeHHOH obacti CoBerckomy Coro3y ObIII0 HEOOXOAMMO B
KpaTyaiIlie CpOKH CO3J1aTh CBOU paKemmno-adepuulil wjum — siiepHoe
OpY)XHeE M CPEACTBA €r0 JOCTABKH — OAJTUCTUIECKUE PAKETHI.

=
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Hecmotpst Ha mocneBoeHHyto paspyxy B CCCP, Ha co3manue
HOBBIX BUJIOB BOOPYKEHHSI OBLIH BBIICIICHBI 3HAUNTENIBHEIC CpeacTBa. B
1949 rony mepBas coBeTCKas aToMHas OomOa ObLia WCIBITAaHA Ha
nonuroHe B paifoHe CemunamatuHcka. YTo KkacaeTcs CpeacTBa
JIOCTaBKH, TO TOHAYAIy 3TO OBLI CTPATErHYECKHl OOMOapIupOBINHK
Ty-4, ckonmupoBaHHBIN ¢ amepukanckoro B-29. 1ot camoner ceirpan B
YKpEIUICHUH O0OOpOHOCIIOCOOHOCTH CTPaHbl 3HAUUTENBHYKO DOJIb.
[Teprie Ty-4 O6buH co3mansl B 1947 romy, a k koHITy 1949-ro B cocTaBe
JlanpHelt aBuanuu gmciawiock yxe Oonee 300 mamuH. Beero ke 3a
BpeMs IIPOU3BOACTBA OBLIO BBIMYIEHO okoso 1200 nanbHUX 6oMbapau-
POBIIMKOB 3TOr0 THTA. TakuM oOpazom, CILIA yTpaTHIH MOHOTIOIHIO
HE TOJIKO Ha 00JIaJlaHWe OpPY)KHEM MAacCOBOTO YHHYTOXKCHHS, HO M Ha
cpeacTBa ero AocTaBkM. OMHAKO CaMOJEThl C IOPIIHEBBIMM JBUra-
TeJISIMH UMEJH anbHOCTh mosieta 5000 KM ¥ He MOTJIM BBITIOJHSTH BCEX
CTpaTermiyeckux 3amad. B To Bpems, Korma C [ora W 3amaga B
HenocpenctBeHHONH Ommzoct oT rpanuly CCCP  pacmonaramuch
a3pOoJPOMBI, Ha KOTOPBIX 0a3HMpOBAINCH CTpaTernyeckue OoMoapaArnpoB-
mku CILIA ¢ aToMHBIM opyxueM Ha 0opTy, Tepputopus camux CIIIA
HaXoJWIach B HEIOCATaeMOCTH JUIS COBETCKOM CTpaTeTrHuecKoi
aBuanu. /[lng moanmuHHOTO paBHOBecHs cuil pykoBojactBo CCCP
CUMTANO HEOOXOMUMBIM CO3IaHHE W NPUHIATHE HA BOOPYKCHHE
OaJUTHCTUYCCKUX PaKeT OOJBIION JaTbHOCTH. PabOThI IO UX CO3IaHUIO
B KoHIle 1940-x romoB pazeepHynuch U B CCCP, u B CIIIA.

[TepBBIM JIETHINIEM COBETCKOW PaKeTHOW MPOMBIINIICHHOCTH ObLIa
OTHOCTYIIEHYATass TAKTHYECKasl OaIMCTHUeCKas pakeTa CpeaHe naib-
Hoctn P-1, cozmamnas B OKb-1 mox pykoBoactBom Cepres
IMasaoBuya KopoJsea (1906 — 1966). Kak u st mepBoit amepukan-
CKO# OAJUTMCTHYECKON pPaKeThl, OCHOBOU IS €€ CO3JIaHMs CTajla paKeTa
V-2, pa3paboTaHHAas HEMEUKUMH YYEHBIMH U WHXXEHEpaMu TI0J
pykoBoacteoM Bepuepa ¢on DBbpayna. ABTOHOMHO-MHEpLMaIbHas
cucrema ympasieHus: P-1 Oputa paspaborana xomurektusoM HUI-885
noa pykoeoactBom M. C. Pazanckoro u H. A. Ilmmoruna. B
MOCIEAYIOMEM MPAKTHUECKH €XETOAHO IUI0 OCBOEHHE MPOM3BOICTBA
anmnapaTypbl CY HOBBIX pakeT, co3aaBaBiuxcs st 06oponsl CCCP.

P-1 Oputa mpuHATa Ha BOOpYXeHHE B HOsOpe 1950 1., a 9 mas
1951 r. MUHHCTEpPCTBY BOOPY)XECHHS OBUTM NepeNaHbl TOJBKO YTO
MOCTPOCHHBI B JIHEMPONEeTpOBCKE aBTOMOOWIIBHBIA W CTPOSIIHIACS
IIMHHBIN 3aBoAbl. Ha ux 6a3e ObLI cO31aH TUTaHTCKUN PAaKETHBIA 3aBO/I,
oJIyuyuBIIMA HauMeHoBaHUE «HOKHBIH MalIMHOCTPOUTENBHBIN 3aBOIY
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(FOxxmam umu 3aBox Ne 586). Ilpu HeM Ans SKCHEPUMEHTAIBHOTO
npousBoactBa O0bu10 coznaHo OKB-586 (Kb «tOxnoe» — KBIO), a B
JuenponeTpoBckoM rocyaapctBeHHOM yHuBepcutete (1Y) oTkpsiT
(M3UKO-TEXHUUECKHH (haKyIbTeT, KOTOPHIi CTal OCHOBHBIM ITOCTABIIH-
KoM crierpanuctoB s IOxmarra u OKB-586.

Boepas gacth

U paIHOKOHTPOJIS
Il Bak stanona

bak okuciurens

Emxoctn
CXKaToro

as3oTa bak NEPEKUCU BOIOpoaa

Hacoc nogaun

Biok KOMIIOHEHTOB TOILIUBA

KaMep

3)KUTaHUS Kamepa cropanus

Puc. 12.11. Pakera P-1 Ha craproBoii mo3urum, 1948 .
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Puc. 12.12. JlocTaBka )XUAKOTO KHCIOPOIa Ha
CTapTOBYIO MO3ULMIO, 1948 T.

B 1956 roay B CLLIA nosiBunacek neppasi pakeTa, CHOCOOHasi HECTU
simepHblid 3apsan — «Penctoyn». B Coerckom Cotoze B TOM Ke TOAY
ObLTa MIPUHSTA Ha BOOpYXeHHE pakeTa P-5M, Taxke Hecylas aTOMHBIN
3apsiyl, MOIIHOCTH KOTOPOTO B HYETBIPE pa3a IPEeBbIIIaJa MOIIHOCTh
O00MOBbI, cOpomenHoit Ha Xwupocumy. Omnako CIIA OGwicTpee
HapalmBalld paKkeTHO-epHbINA apceHan. B 1958 roay y amepuxanies
MOSIBUWINCH JIBE HOBBIE pakeTHble cucteMbl — «tOmurep» u «Top»,
KoTophIe pa3mecTiii B BemukoOpuranuu, Utamnu n Typuun. Bekope B
CIIA Obulm TPUHATEI HA BOOPYXCHHE M MEKKOHTHHEHTAITBHEBIC
Oammctudeckue paketbl (MBP) — B 1959 romy — «Atnac» u B 1960-m
«TutaH-1» ¢ MATBHOCTHIO cTpebObl cBhImme 11 000 kM.

K xonmy 1956 roma B OKb-1 Oputa 3aBepmieHa pa3paboTka u
HayaThl UCMBITAaHUA JByXcTyneHuatol MBP, kotopoil Obul mpucBOeH
ungekc P-7 (I'maBHOe paKeTHo—apTHngepHﬁCKoe yrnpasienne MO
CCCP wucnomszoBano wunAekc 8K71). JlBuraremu OSTOH pakeThl
pa3paboTaHbl KOJJIEKTHBOM KOHCTpyKTOpckoro Oropo B. Il. Iiymiko;
aBTOHOMHAs cUCTeMa yIIpasiieHus nox pykosoactsoM H. A. ITumtoruna;
pa3paboTKOM cHCTeMBI paauoypasieHus pykopoamwt M. C. PszaHckwit;

“B Cogerckom Coro3e OGblTa MPUHATA ABOHHAS HyMEpAIHs OOCBBIX GATTHCTHUECKUX
pakeT — B CEKPETHOM JOKYMEHTAIMU HCII0JIb30Banach OykBa P u HoMmep pakeTsl, a B
6oJiee OTKPBITHIX, XOTS TOXE CEKPETHBIX, UCTOYHHUKAX YIMOMHHAIOCH W3eiHe C
OykBeHHO-IIMGPOBHIM HHAEKcoM. B CIIA s COBEeTCKHX pakeT MPUMEHSITH
0003HaYeHUS, HE MMEIOIIUE HUYEro OOMIEro ¢ HammMH — OYyKBBI SS m HOMep
pakKeThl, a TaKKe JaBali UMsI COOCTBEHHOE.
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rupockonuyeckux npudopos CY - B.HW. Ky3HenoB; cucremsl
TeneMeTpuueckux u3MepeHuit - A. @. boromosaoB. CrapToBBIiA
KOMILIEKC ObUT pa3paboTaH MoJ pyKOBOJCTBOM [ TaBHOTO KOHCTPYKTOpa
B. Il. BapMuHa ¥ OCTPOEH Ha MOJUTOHE BOMU3M craHuuu Tropa-Tam
(mprHE KOcMoapoM «baiikoHyp»). Pakera mmema mnuny 31,4 M, a ee
muametp Obi1 11,2 M. CTapToBas Macca cocraBisiia 283 T, U3 KOTOPBIX
250 T aTO0 Macca 3ampaBiseMBIX KOMIIOHEHTOB PaKETHOTO TOIUIMBA
(KUIKUH KUCIIOpPOJl, KEPOCHH, IEPEKHCh BOJOpOJa, ra3), a macca
OoeBoii yacth gnoxomwia 10 5400 kr. MakcuManbHas JaJbHOCTH
crpenbObl cocraimsia 8 000 kM. 20 sHBaps 1960 roma P-7 Obuia
MIPUHSATA Ha BOOPY>KCHHE.

Bckope paxery P-7 3amenwn ee ymydmieHHBINH BapuaHT — P-7A
(8K74), netHo-xoHCTpYKTOpcKHe uctbiTanus (JIKWU) xoTopoit Hadanuch
¢ 24 nexabps 1959 roga. [lpu ee co3naHuu KOHCTPYKTOPHI OTKA3aJIUCh
OT JIETKOYSI3BUMOM CHCTEMBI paJUOyIpaBICHUS U pa3paboTald HOBYIO
TOJIOBHYIO 4YacTh Maccoil 3 T., MOBBICUB JajbHOCTH Toyera g0 12 000
KM. VI3 BOCHMU HCTIBITAHHBIX PaKeT CEMb CBOIO 3a1ady BEITIOIHIUIH, U B
1964 rony pakera P-7A Oblna mpuHATa Ha BOOPYXCHUE.

3amymaHHas Kak OoeBas, pakeTa P-7 umena HaIe)KHYIO U yIAYHYIO
KOHCTPYKIIMIO, 00J1a/iajia SHEPreTHUECKUMU BO3MOKHOCTSAMHU, ITO3BOJS-
IOIUMHI BBIBECTH B KOCMOC (Ha OKOJIO3EMHYIO OpOHUTY) MOJIC3HYIO
Harpy3Ky 3HauuTelnbHOW Macchl. I103ToMy IOcCie yCHELIHBIX IyCKOB
8K71 kak OauTMCTUYECKOH pakeThl, OHAa OblIa HCIOJb30BaHa B 1957
IUTS 3aITyCKa MEPBEIX B MUPE UCKYCCTBEHHBIX cITyTHHKOB 3emin (MC3).
Takum o6pazom, P-7 mwnm, kak ee HaszpBanu, «KoponéBckas cemepkay,
cTalla OCHOBOM s co3fanus pakeT — Hocuteneit (PH), BeiBomsmmx Ha
opbuty kocmuueckue jerarenbHble ammapatbl (KJIA). B 1959 — 1963
IT. BbINycKajach Moaucpukammsa P-7— paxera 8K72, ¢ momomursio
KOTOPO# OCYIIECTBIEHBI TIEpBHIE MOJETH K JIyHe W TmepBbIe CTapTHI
KOCMOHABTOB B OJTHOMECTHBIX KOpadisix «BocToxy.

Hctopuss ocBoeHuss KocMOoca — sfpKas CTpPAaHUIA COBETCKOM
uctopuu. 12 anpens 1961 r. coctosics nepsBelii B MUpe NUIOTUPYEMBIH
KocMmudeckuii monetr. Kopabnp «BocTok-1», MUIOTHPYEMBIil COBETCKUM
kocMoHaBTOM IOpuem AusekceeBnmdem I'arapumHbIM cienan oauH
BUTOK BOKpYT 3emiu. B urone 1963 r. coBepiumia nosier nepsasi B MUpe
XKeHIIMHa-kocMoHaBT B. B. TepemkoBa, xotopas mpoOblia B rojere
71 4dac, obneTeB 3eMHOIt map 48 pas.
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Puc. 12.13. Crapt pakers! P-7.
®doto u3 mysest HITIO «Kommynap»

12 okTsi6pst 1964 1. cocTOsUICS TEpPBBIE B MHPE  IMOJIET
MHOTOMeCTHOTO Kopabist «Bocxomn-1» ¢ Tpemst KOcCMOHaBTaMH Ha OOpTY
(B. M. Komapos, K. II. ®eokrucroe u b.B.Eropos), a 18 mapra
1965 . A. A. JIeoHOB COBEpPIIWII MEPBBIN BBIXOJ B OTKPBITHIH KOCMOC.
CCCP npousBen MHOXECTBO 3aIlyCKOB HMHJIOTHUPYEMBIX KOCMHUYECKHUX
kopabueit. J{na wm3ydenmss JIyHBI M KOCMHYECKOTO NPOCTPAHCTBA B
1959 — 1976 rr. ocymiecTBieHO 24 ToNieTa aBTOMAaTHYECKUX MEXKILIa-
HeTHbIX ctaHiuil. B 1970 r. Ha JlyHy ObUT IOCTaBJICH MEPBBIA B MUpE
JIyHHBIA Be3znexoa — «JIyHoxoxa-1». Brlgarommmcs KOCMUYECKUM JKC-
MEePUMEHTOM CTajla COCThiIKOBKa 17 wronms 1975r1. coBeTckoro
aMEepHKaHCKOT0 KOCMHUYECKuX kopabieil. Ha opbute 3apabotan nepBblii
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MEXIYHApOJHbIM KocMHMUecKHuit KoMIUleKe «Coro3 — AIMOUIOH» —
mpooOpa3 OyAymInX MEXIyHApOAHBIX CTaHIWHA. BrepBbie B mcTOpUU
MIJIOTHPYEMBIX TI0JIeTOB skeHIMHa-KocMoHaBT C. E. CaBunkasa 25
utons 1984 r. BeIIIIa B OTKPBITHIM KOCMOC.

Ho mpekpacnas pakera P-7 He cmorna crate OCHOBOW co3/1aBa-
€MOr0 PAaKEeTHO-AJEPHOr0 ILIUTA, TaK KaK PAaKETHBIM KOMIUIEKC HMeEIl
HU3KYI0 60eroToBHOCTb. CTapTOBBII KOMIUIEKC pakeThl P-7 6611 TpyaHO
MacKHpPyeMBIM, CHCTEMa 3alpaBKH ObUIa YPE3BBIYAWHO CIIOXKHOH,
TpOMO3/KOIl OBITa W CHCTEMa paauoympaBieHUs. 11 MMOATOTOBKU
pakeTbl K IyCKy TpeOOBaIMCh NMOUTH CYyTKH. Takum oOpa3oMm, OHa
rOJWJIach TOJBKO JJI HAHECEHUs IPEBEHTUBHOI'O YAapa, B TO BpeMs Kak
COBETCKasg BOEHHAas [JOKTpHMHA JOIycKaja IpUMEHEHHE SAEpPHOIro
OPYKHsI COBETCKOW CTOPOHOM TOJIBKO B OTBET HA TAKOE HAIAJICHUE.

Berxon 6611 — nepexo/; Ha BEICOKOKUIISIIIIE KOMIIOHEHTHI TOIUINBA,
B YAacCTHOCTH NpPHUMEHEHHE B KayecTBE OKHUCIUTENs He IKUAKOTO
KHCIIOpOJia, @ A30THOM KHCIOTHI. Takod OKHCIMTENb, HECMOTPS Ha
BBICOKYIO XHMHYECKYIO aKTHBHOCTb, IO3BOJISIET JIEpXKaTh PaKeTy Ha
CTapTOBOMH TIOIIAIKE 3aMPABICHHOMN.

ITepBoii pakeToii, paboTaromieil Ha BBICOKOKHIALIMX KOMIIOHEHTaX
TOIUIMBA, CTaja TakThyeckas pakera P-11 (8A61), co3manHas mopg
pykoBogctBom Muxamna Kyspmuua SIareas (1911 — 1971)". P-11 u
ee Momupukamust P-11M  ycraHaBnmBamwCh Ha  CaMOXOIHBIX
yCTaHOBKaX, a Taike OHM cTaau nepBeiMH B CCCP kopabGenbHBIMU
pakeramu. 3a P-11 mocnemoBana pakera cpefHel nampbHOCTH P-12
(8K63). Dra pakera cozgaBanack yxe B OKB-586, rae moct rimaBHOTO
koHcTpykTopa 3aHsan M. K. fIurens. P-12 cranma mnepBoil B cTpaHe
CTpPAaTeTMYECKOM  pakeTol  cpeaHe  JajbHOCTH, B  KOTOPOM
HCIOJNB30BaAJIaCh IIOJIHOCTBIO aBTOHOMHAs MHEpLUaJbHAas CUCTEMa
ynpasienusa. Kpome Toro, P-12 crana camoii MaccoBO#l cTpaTeruueckou
paketoif, ¢ mpunsiTHeM ee Ha BoopyxeHue B CCCP Obumn co3maHbl
pakeTHble Boiicka crparernueckoro HazHayenus (PBCH). UmenHo atu
paketsl B 1962 romy Obutm moctaBneHsl Ha KyOy, uyeMm BbI3Bamu
YpE3BBIYAMHO HAMPSDKEHHOE TONUTHYECKOE, OUIUIOMAaTHYECKOe U
BoeHHoe mnpotuBoctostnue CCCP u CILA, Bomieniiee B UCTOPHIO Kak
«Kapubckuit kpusuc». CreneHb HaJe)KHOCTH THEMPONETPOBCKUX PAKET
ObuUla TaK BEJHMKa, YTO BOEHHOE PYKOBOACTBO pELIMJIOCH Ha

*

Bo mMHOTrHEX HCTOUHHMKAX KOHCTpYKTOpoM pakeTsl P-11 maseBaercst C. I1. Kopones.
Ha camoM pmerme oH pyKOBOIMIJI €€ MOJEpHHU3ALUEH W SBISCTCS aBTOPOM PaKeTHI
P-11M (8K11)
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OecCIpeIeICHTHYIO JEMOHCTPAIMIO CUIIBI — YeThIpe pakeThl P-12 Obutn
3amymieHsl HaJ Tepputopueit CoBerckoro Coro3a M MOpa3wiIM Medd Ha
nonurone Ha HoBoit 3emute. /IBe U3 HUX Hecau OOBIYHBIN 3apsi, a JABe
JApYTUX — SIIEPHBIH.

P-12 nHecnma cmyxOy pekopaHo amutenbHOoe Bpems — 30 JeT.
[Mocnennue pakeThl 3TOro THIA OBUIM CHATHI C BOOpYyxeHus B 1989
rogy, B coorBercTBUH ¢ JnoroBopoM wmexay CCCP u CIHA o
JMMKBUAAIMH PaKET CPEeIHEH U MaJION TaTbHOCTH.

Takum ob6pazom, B koHie 1950-x romos B CCCP, xpome P-7, He
BIIOJIHE TIPUTOAHOM JUIsi OOEBBIX IleNiel, Ha BOOPYKEHHH COCTOSIIH
paketsl P-5M (8K51) ¢ maneHOCTBIO cTpenbObl 1 200 kv 1 P-12 (8K71)
¢ manpHOCTHIO 2 000 KM, criocoOHBIE HECTH sAepHBIN 3apsia. HecmoTps
Ha JunepcTBo B fene ocBoeHus Kocmoca, Coserckuil Coro3 ycrynai
CIIA B co3manuu OOEBBIX OATMCTUYECKUX pakeT. Y aMepHUKaHIICB
Obuto OompIlle W SIIEPHBIX 3apsloB, W HocuTeneid. Curyarms
ycyryouisnace emie 1 TeM, 4YT0 aMEPUKAHCKUE PAKeThl UMETH OOJIBIIYIO
JAJIBHOCTh CTPENBOBI, 1a ¥ TOUHOCTh Y HUX ObLIa BHIIIE.

B cBs13u ¢ atum Beimio nocranosnenue Cosera Munuctpos CCCP
«O co3ganun MBP» - pakersl, koTOpas [OJKHa Oblla COCTaBHUTH
ochoBy PBCH. HoBymo pakeTy mpeanoyiarajocb OCHACTHTh
naepimanbHoil CY. 3a aro 3amanme B3sumch OKbB-1 Bo rmaBe ¢
C. I1. Koponesbim u OKB-586, kotopsim pykoBoaua M. K. SHres.

B OKbB-586 HOBBIE pakeThl CO3JaBIM Ha BBICOKOKHITSIIUX
KOMIIOHEHTax ToruikBa. B pesynbrate k 1960 romy ObIIH MOATOTOBJICHBI
paketa cpeaneit ganpHOcTH P-14 (8K65) n P-16 (8K64) —niepBas B Mupe
MEP, ucnonbs3yroniasi Takoil BUJl OKMCIUTENS KaK a30THas Kucjora. P-
l6gomkHa Obuta 005afaTh BBICOKOM CTENMEHBIO TOTOBHOCTH K
MPUMEHEHUIO W, YTO eIie Ooyiee Ba)KHO, ITOMEXO3aIIUIIEHHOCTHIO U
HEYSI3BUMOCTBIO B Iporecce 6oeBoro aexypcrsa. [lapamiensno OKbB-1
Bo rmase ¢ C. II. KoponeBsiM Havano co3manue npoekra MBP P-9, B
KOTOPO B KaueCTBE OKHCIHUTENS TMO-NPEKHEMY MPEeAroiaraaoch
HCIIOJIB30BaTh XKUAKUM kuciopos. Pakera y Koposesa He momydunnacs,
u ¢ tex nop ero OKb-1 crao 3aHMMaThCs TOJBKO KOCMUYECKOH Tema-
THUKOW, a TOJIOBHBIM pPa3pabOTINKOM OOCBBIX OATHCTHYECKHX PaKeT
ctano OKB-586 fAuremns.

B 1957 rony B neiicTBue BCTYyNWJ, CTaBUIMH B CKOPOM BPEMEHHU
TIIaBHBIM, KocMoapoM baiikonyp. B 1o Bpems maxke y CIIIA nHe ObuTO
Mo100HOTrO COBPEMEHHOTO M OCHAILEHHOTO MOJUroHa. B 3Toi ronke
munupoBan CCCP: mepBblif CHyTHHK, TepBas co0aka B KOCMOCE,

277



BeIMIIeN Ha JlyHe, otorpadus oOpaTHOI CTOPOHBI CITyTHHKa 3€MITH —
BCE 3TO TOBOPWJIO O 3HAYUTEIHHOM IPEBOCXOICTBE BOCHHOH MOIIN
Coserckoro Coro3a. OgHako, Ha caMOM JeNe, BOIPEKH IpoIaraHjie
cutyanus Obuia kputuueckas. PaketHo-saepHsie cuiibl CCCP He Mornu
IaTh OTIOP MOTEHIHATHHOMY MPOTHBHUKY, OKPYXHBIIEMY €TrO BOCH-
HBIMH MOPCKHMH, CyXONYTHHIMH ¥ aBHAlMOHHBIMH Oa3amu. Bce
HaJeXIbl HAa U3MCHEHHE CHUTyaluu ObulM BO3JIOXKEeHbl Ha MBP,
paspaborannsie B Kb Sarens.

[Tepast MBP P-16 (8K64) 6bi1a rotoBa B 1960 roay. OmHako n3-3a
CIICIIKU B NIPOBEAECHUN HCNBbITaHuil 24 okTsa0ps 1960 roxa mpu npose-
JICHUU TOATOTOBUTENBHBIX Pa0OT OBUT JOMYIICH HEJIBIA PSI OTCTY-
TUIGHUH OT YTBEP)KICHHON TEXHOJIOTHH, B Pe3yIbTaTe Yero IMPOU30IIeT
MPEXICBPEMEHHBIN 3allyCK MapLIeBOTO ABMUIATENs BTOPOH CTYIEHH,
KOTOpBIM CBOMM (DakenoM MHpoKer AHUIE Oaka OKHCIUTENs IepBOn
crymenu. [locie aToro pazpymmics 6ak TOpIOYero BTOPOH CTYIIEHH, 9TO
U TIPUBEIO K MOILIHOMY IOKapy M MOJIHOMY paspyLICHHIO pakeThl Ha
ctaptre. B orHe karactpodsl morubim 74 dYenmoBeka, M3 KOTOPBIX
001pmUHCTBO (57 denoBek) ObLTH BOeHHOCTYKamuMu. Cpeau moruo-
OIMX TpejceaTens KOMHUCCHM IO HCHBITaHMIO [MaBHBIH Mapiman
aptisepun M. M. HepenmH, 3amecTuTeNb HadalbHUKA ITOJIMTOHA MOJI-
koBHUK A. V. HocoB, HayalbHWKH YIpPaBJICHWHA TMOJIUTOHA TOAIIOJN-
koBHUKH E. U. Octames u P. M. I'puropsan. Takxke B 3T0it katactpode
MOTHONK TJIaBHBIH KOHCTPYKTOp cucTeMbl ymparieHus b. M. Kono-
IJIEB, 3aMECTUTEIH TIIaBHOTO KOHCTpYKTOpa pakeTsl B. A. Konmesoii u
JI. A. BepauH, 3aMecTHTENb TJIABHOTO KOHCTPYKTOpa JIBUTATEIS
I'. ®. ®upcor. 49 yenoBek MOIYYWIH PAHCHHUS M OXKOTH, U3 HUX 18
CKOHYAINCH B OonbHHMIIE. Beero mornbimn 92 yenoBeka.

Tem He MeHee, paOOThl OBUTH MPOJODKEHBI, W 2 (eBpans 1961
roja COCTOSUICS 3allyCK U YCIELIHbINA mosieT nepsoil B mupe MBP c
JBUraTeIsIMA Ha BBICOKOKHIIAIIEM XpaHHMMOM TOIUIMBE. BrepBeie B
CCCP sta pakera ObuIa OCHaIeHa aBTOHOMHOH CHCTEMOH YIIPaBIEHUSL.

Bcenen 3a npunstueM Ha Boopyxenue P-16 ITocranosnenuem Ilpa-
ButenbctBa CCCP ot 12 mas 1962 roga KBIO 6b10 mopy4yeHo co3aath
cTpaternueckyto pakery P-36 (8K67) Tspkenoro kiacca, crocoOHYIO
JOCTaBUTH K LIEJIM CBEPXMOILHBIA TEPMOSAECPHBIN 3apsil Ha JAIbHOCTD
10 200 xm. Dta pakera IOKHA ObLIA MPEOJIOJIEBATH MOIIHYIO CUCTEMY
npotuBopakeTHOi 06opoHsl (ITPO). 21 urong 1967 r. pakeTHbI KOoMI-
nexc P-36 6pu1 mpunar Ha Boopyxkenne PBCH. Cozmganme P-36 mo-
3BONTMIIO B 1972 I. CHATH C BOOPY>KEHHS YCTapEBIINE KOMITICKCHI P-16.
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Puc. 12.14. Cxembl 00€BBIX OAJUTUCTHYCCKUX PAKET
P-16 (cnea) u P-36. ®oto u3 mysest HIIO «XapTtpon»

Ha ocHoBe P-36 Oputa co3mana pakera 8K67I1 ¢ pasmensromieiics
TOJIOBHOM YacThlO, a Takke opoutanbHas pakera 8K69 ¢ HeorpaHudeH-
HOM JaybHOCTHIO NoJieTa. B nanbHelimem P-36 nociyxuia ocHOBOH [is
co3anus caMor MontHol B Mupe MBP, 3aHeceHHON B KHUT'Y PEKOPIOB
I'maneca. Peubr upmer o pakere, W3BECTHOM HaM I0J aMEPUKAHCKUM
HazBanmeM SS-18 «Satan» (Cartana). Ha camom pene ona wmMmena
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HanmeHoBanue P-36 2M YTTX (P-36 nBakabl MOIEpHU3HPOBAaHHAS C
VIy4YIIEHHBIMA  TAaKTHKO-TEXHHYECKHIMH  XapaKTePUCTUKAMH)  WIIH
uznenue 15A18M.

Taxkum obpasom, 50-60-e rogpr XX cronerus craau IEpHOIOM
camMoro OypHOTO pa3BUTHS KaKk KOCMHUYECKOH, TaK U OOCBOW paKeTHOH
texHuku. CoBerckomy Cor03y HE TOIBKO YIAIOCh JOOUTHCS MapUTETa B
00JIaCTH PaKETHO-SIJEPHOTO OpYXusi, HO U obokiTH CoeTuHECHHbBIC
[lItatet AMepUKH B OCBOCHHM KOCMHUYECKOTO IPOCTPAHCTBA.
HemanoBaxxHyto poibe B 3TOM Jeie CBITpad pakeThl, pas3pada-
TBIBaBIIMECS W cTpouBmmecs B JlHenponerpoBcke. OnHako Takas
Ba)KHEHIIasi COCTABJSIOMIAs PAKETHOTO OpPYXHS H  KOCMHYECKHX
JeTaTeNbHBIX amllapaToB, KaK CHCTEMBI yIpaBiieHHs, ¢ 50X TromoB
Havyaiau pa3pabaThiBaThCsi M M3TOTAaBIMBATHCS B XapbhKOBE — OJHOM M3
BEJYIIUX HAYYHBIX U MPOMBIILICHHBIX 1IeHTpoB CCCP.

12.4. Pepoaronust B 00J1aCTH OMOJIOT UM

K BBICOKMM TEXHOJIOTUSIM OTHOCATCS U OMOTEXHOJIOTUH, KOTOPHIE B
YaCTHOCTH 00ECHEUUBAIOT BO3MOXKHOCTH PE3KOT0 YBEJIHMUCHHUS 3€JICHON
OMOJIOTMYECKOH Macchl M CEIbCKOXO3AHCTBEHHOW  MPOIYKIIWH.
OcHoBaHbl OMOTEXHOJIOTMH Ha JOCTIDKCHMAX TCHETHKU — HAyKH O
3aKOHOMEPHOCTSX HACJIEACTBEHHOCTH U W3MEHUYMBOCTH. METOABI reHe-
THUKH UTPAIOT BaXXHYIO POJIb B MEIUIMHE, CEILCKOM XO35HCTBE, MUKPO-
OMOJIOTIYECKO MPOMBIIIIEHHOCTH, a TAK)KE B TEHHOU HH)KCHEPHUH.

Pepomronus B 001acT OMOJIOTHH CBSA3aHA C OTKPBITHEM HOCHUTEIS
TCHEeTHUYECKON HMH(OpManUUd — MaKpOMOJIEKYNbI, IBOWHOH CIUpan
JHK  (ne3okcupuboHykiaenHOBas Kkuciora). Korjga mIBeHIapcKHid
ouonor ®punpux Mumiep otkpbut B 1869 r. JIHK, oH He mpeanonaran,
9TO ATO U €CTh HOCHTENh TeHETHYECKOH HH(POpMAIHU, 00hEIMHSIONIHI
Bce kuBble cymectBa. Jlonroe Bpems JIHK cuutanacs xpanurtenem
tdbochopa B opranmsme. [lake B Havame XX Beka MHOTHE OHOJIOTH
cuntany, uyro mojiekynsl JIHK cnmmkom omHOOOpasHBl M HE MOTYT
COZIePXKATh 3aKOJUPOBAHHYIO HH(OPMAIIHIO.

IToctenenno ObuT0 nOKazano, uto mMenHo JIHK, a we Oenkn, kxak
CUUTAJIOCH PaHbIIE, ABISACTCS HOCHUTENEM TIeHeTHYEeCKON MH(pOpMAIHH.
B 1944 r. sxcnepumentst O. IBepu, K. Makaayna u M. MakkapTu
MIOKa3aJIi, 9TO B Pe3ynbTare 100aBIeHNs K 0e3BpeIHON KyJIbType MepT-
BBIX OOJIE3HETBOPHBIX OaKkTepwii OHa IpUOOpeTaeT OOJIC3HETBOPHBIE
CBOMCTBA. 3a 3TO OTBEYaET BblJIeJIeHHAs 13 THEBMOKOKKOB JIHK.
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Opnaxko BIioTh 10 1950-x rogoB Tounoe crpoenue JIHK u crioco6
nepeaayn HaCICACTBEHHOM HH(OpMANNM OCTAaBAIUCh HEM3BECTHBIMU.
Crpykrypa naBoitHoil cnmpanu JIHK Obuia mpemiokena PpeHcucom
Kpuxkom u JIxeiimcom YorcoHoMm B 1953 1. Ha OCHOBAaHWU PEHTTEHO-
CTPYKTYPHBIX JaHHBIX.

[Tocie ycmemHol pacmM@pPOBKH YEIOBEUECKOTO TEHOMA, s
T€HETUKH M MHOTMX COIYyTCTBYIOIIMX HAyK Hadyalcs 30JI0TOH BeK.
Pacmm¢poBka reHoma genoBexa 0003HaAUMIIA TEHACHIINIO K CMETICHHUIO
MPUOPUTETOB B PA3BUTUHU HAYKU U TEXHUKU B CTOPOHY OMOTEXHOJIOTHI
U KOHCTPYHWPOBAHHUSI OPTaHU3MOB C 33JaHHBIMH CBOMCTBaAaMHU — T'€HHOU
HWHXXEHEePUH, KIIOHUPOBAHUIO JKUBOTHBIX, OPI'aHOB YeJIOBEKa, U, B KOHIIE
KOHIIOB, IOIBITKE KJIOHHPOBAHUS CAMOT'0 YEJIOBEKa.

[IpakTHueckuM MPUMEHEHUEM TOJTYUYCHHBIX JaHHBIX CTAIH YETKHE
peKOMeHIaMK Juis OOJBIIMHCTBA JIIOJIEH, Kacalolluecs 3aHsATHH
mpodecCHOHATFHON NIesTeIbHOCTRIO, BEIOOpa MeCTa MPOKUBAHHUSA U
oOpaza xu3Hu. [lomyueHHass B pe3yibTaTe YKPYIMHEHHOTO aHallM3a
COOCTBEHHOT0 reHoMa MH(OpMaIns MO3BOIUT KOHKPETHOMY YEJIOBEKY
KUTH IONbBIIE, HACBHIIICHHEe W Oe3oIacHee, HAaKIaIbIBas Ha OIHU
YKU3HEHHBIE TTPEINOYTCHUS KECTKUE OTPAHUYCHUSA, U TIOOLIPSIs APYTHeE,
OnaronpusATHbIe U Tone3Hble. CIIOBOM MOSIBHIICS HOBBIM KOHCYJIBTaHT
0 3I0POBOMY 00pa3y KU3HHU — COOCTBEHHBI TEHOM HHIUBUAYYMA.

B TommaHmuu yxe TOCTPOCHBI (UTOTPOHBI — CBOCOOpA3HBIC
OpaH)XepeH, B KOTOPBIX MOJECPKUBAETCS OCOOBIN KiIMMAaT, Onaromaps
KOTOPOMY PacTE€HUs BBIPALIMBAIOTCS HE U3 CEMSH, a U3 KJIETOK, YTO BO
MHOTO pa3 yBEIMYMBACT WX TMPOAYKTHBHOCTh. OIHAKO (PHUTOTPOHBI
Tpe6y}0T 3HAYUTCIIbHBIX SHEPTro3aTpar, U nepea y4CHbIMU CTOUT 3a/java
TOKUCKa HOBBIX UCTOYHUKOB SHEPTUN U MUHECPAIIBHOTO ChIPbA.

Metonsl TEHHOW HWH)XKEHEPHUH CTUMYIHPYIOT pa3BUTHE (hapMako-
JIOTUU: CO3J]JaHHE COBPEMEHHBIX JIEKAPCTBEHHBIX CPEACTB C SIPKO BhIpa-
JKCHHBIM MCXaHU3MOM MOJICKYJIAPHOT'O BO3I[CI>1CTBI/I$[, KaK Ha OTACJIBHBIC
Pa3HOBUIIHOCTHU KJIETOK, TaK U Ha LIEJbIH OpPraHu3M M Jal0T OCHOBY JUIS
pa3pabOTKM HOBBIX MEIUIIMHCKUX TpenapatoB. B 1980-x rr.
3apoauiiach KOMOUHAMOPHAA XUMUA — METOJ TOMCKa OHMOJIOTHYECKH
AKTUBHBIX BEIIECTB IMYyTEM MAacCOBOIO CHUHTE3a CEpUil aHAJIOTWYHBIX
COEIMHEHUHN C Pa3IMYHBIMU 3aMECTUTENIAIMU U BBISBJICHUS UX CBOWCTB
MyTeM MacCOBOH JAMCIaHCepu3alluu. PaciiBeT KOMOMHATOPHON XMMHH,
MOBJICKIINH 32 co0OW (hapMaIleBTUICCKUI B3PHIB, B COBOKYITHOCTH C
JOCTHXKEHUSIMU T€HETHUKH, NMPUBET K CO3JaHUI0 00jiee COTHHU HOBBIX
JIEKapCTB, MO3BOJISIONINX HOPMAIU30BaTh padoTy AC(PEKTHBIX T€HOB U
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(G (GEKTHBHO H3JICUNBATh MHOTHE HACIEJCTBCHHBIC 3a00JCBaHUS.
[MapamiensHO OBLIM pa3paboOTaHBI HOBBIE CPEACTBA ITOCTAaBKHU Jie-
KapCTB HEMOCPEJACTBEHHO B KIETKY K OMPEACICHHOMY YYaCTKy T'€HO-
Ma, U JaXe K KOHKPETHOMY TeHy. [IpakTH4ecKuil OmbIT MpPUMEHEHHUSI
MEePBBIX MOJOOHBIX JEKAPCTB MO3BOJIMI 3aJI0KUTh (yHIAMEHT HOBOTO
KJacca JICKapCTB, HAMPABICHHBIX HA HOPMAIM3AIMI0 TE€HOB. OTH
mpenapaTel IUTAHUPYETCS NPUMEHATh B ONmmkaimieM Oynymiem He
TOJIBKO ISl UCTIPABJICHHUS TEHETUYECKUX BPOXKICHHBIX Je()eKTOB, HO U
IUIsL UCTIpaBiieHus JeeKTOB NPHOOPETeHHBIX, AJsI BOCCTAHOBJICHHS
GyHKOUI TKaHEH W OpPraHOB YEIIOBEYECKOro OpraHm3ma. TeXHOIOTHH
KOMOHMHATOPHO# XMMHUH B TE€YEHHE MEPBOrO [ECATHICTUS HOBOTO BeKa
MPUBENN K OOHOBICHUIO aCCOPTUMEHTA JICKAPCTBEHHbBIX MPErapaToB B
Mupe Oosee yem Ha 1Be TpeTu. HOBBIC JIEKapCTBEHHBIC MpeHapaThl
O6onee osddekTuBHB, 0e30macHbl W MPU OTOM JIEIIEBIE CBOMX
MPE/LIECTBEHHUKOB, 3a4aCTyI0 B HECKOJIBKO pas.

12.5. Pa3zBuTHE KOMNBIOTEPHBIX TEXHOJIOT Hi

JanpHeiimas SBOMIOLKSA KOMIbIOTEpa IJIa 10  CTaBIIEMY
TPaJUIAOHHBEIM 32 TIOCIEAHHUE IIONIBEKa IyTH. llpomeccopsr craHo-
BUJIUCh BCE MOIIHEEe, a MHKPOCXeMbl — BCE MMHHHUATIOpHEE.
[MoTpebnsiemass MOIIHOCTh KOMIIBIOTEPOB  YMEHbINaNach, a HX
OBICTPOACUCTBHE  YBEIMYMBANOCh.  [CHIEHIMM  KacalnCh  Kak
MIEPCOHANBHBIX KOMITBIOTEPOB, TaK U CyNepKOMIbIOTepoB. Llembio, k
KOTOPOi CTPEMUIIHCH Pa3pabOTUYUKN KOMITBIOTEPOB, OBIJIO JOCTHIKEHHE
MOIITHOCTH, CPaBHUMOH C MOIIHOCTBIO YEIIOBEUECKOTO MO3ra, M 3Ta
eJTh Ka3aloch, Obuta yxe 0nm3ka. C moMonipio poTonuTorpadpuaecKux
TEXHOJIOTHI MPOU3BOJICTBA HWHTETPAIBHBIX MHUKPOCXEM, JOBEICHHBIX
JI0O COBEPIICHCTBA, CTAJ0 BO3MOXHBIM TPOU3BOJIUTH EAMHUYHBIC
CYNEPKOMITEIOTEPHI, BBHITOJMHAIONINE IECATh B TPUHAIIATOW CTEIICHU
onepaumii B cexkyHay (10 Tepadmom). YuuThiBasg, 4TO 4eIOBEUECKUH
MO3T BBITIOJIHACT B CEKYHJy J€CATh B IISCTHAAIATON CTETIEHH — JICCATh
B CEMHAJILIATOI CTENeHU omepaiuii, Ka3anoch, YTO XKeJlaHHas 1eJib BOT-
BOT OyneT mocturHyTa. OJHAKO, YYHUTBIBAs, YTO CYNEPKOMIIBIOTEPHI
MPEACTABIISIIA COOOW HE €IMHHYHBIN MPOIECCOp, ¢ KOTOPHIM MOXHO
CPaBHUTh UYEIOBEYCCKHH MO3T, a COTHH W TBICSYH OTIEIBHBIX
MPOLIECCOPOB, BBIMOJHAIOLIMX MapalIeIbHyl0 paboTy, TO peaJbHOe
OTCTaBaHUE EIUHWYHOTO MPOLECCOPa OT MOIIHOCTH YEIOBCUECKOTO
MO3ra COCTaBIISIO A0 AECATH MUJIJIMOHOB pa3.
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Pa3BuTre KOMIBIOTEPHBIX TEXHOJOTHi, a TaKXe NOCTH)KEHHUS B
00JIaCTH DJIEKTPOHHOW MPOMBIIUICHHOCTH IIO3BOJIMUIM HM3BECTHOMY
0oJsiee MATUAECATH JIET SABJIECHHUIO TONOTpaduu MArHyTh Ha KaUeCTBEHHO
HOBBIA YpOBEHb U CTaTh B OJUH P C HOBEHIIMMM TEXHOJOTHIMH,
TaKMMHU KaK HAaHOTE€XHOJIOTUHU U F'€HHAasl UH)KEHEePUsl.

PoGoToTexHnka u Mpou3BOJACTBO POOOTOB B TEUCHHE MEPBOTO
JECATHIICTHS HOBOTO BEKa TAKXKE CIEIIANIU CYIICCTBCHHBIN IIaT BIIEPE/I.
CraBuree OOBIICHHBIM HCIIONB30BAHHE POOOTOB B TEXHOJIOTHYECKHX
IpoIleccax OXBAaTHIBAET Bce OONbBIIEe YHCIO MPOW3BOICTBEHHBIX
oTpaciieid. DTO MPOUCXOAUT HACTOJNBKO €CTECTBEHHO M OECKOH(IMKT-
HO, 4YTO OCTaeTcs HE3aMEUCHHBIM INHPOKOH OOIIECTBEHHOCTHIO.
C KaxIplM TOIOM OO0JIACTh NIPHUMEHEHHS pOOOTOB paCIIHPsIETC,
3axBaThIBas KpOME IPOM3BOJCTBA M Jpyrue chepbl UenoBeUECKOU
nesitenbHocTh. Oco0EHHO XOpoIIo poOOTHI 3apeKOMEHI0Balu cels B
mporeccax cOOpKH B CaMBIX Pa3IMYHBIX OTPACISIX MAIIHHOCTPOCHHUS.
Heyromumble  pabOTHHKHM W KOHTPOJIEPBI, IPAKTHYECKH  HE
coBeplIaIIue omuboK, OHU TpyasTca >¢p¢deKTHBHee, YeM JIIOAU U
obxonarcs s paboTomarens Ienieriie, YeM HaeMHbIe PabOTHUKH.
BONBIIMHCTBO MPUMEHSIEMBIX MPOM3BOACTBEHHBIX POOOTOB HMEIOT
JKECTKOE MpOrpaMMHOE  OOCCleUYeHUe, perjiaMeHTHPYIoIee  UX
OeSTeTbHOCTh B y3KkUX mpenmenaX. OOHakKO B HEKOTOPBIX
TEXHOJIOTHYECKUX TMpoIeccaX HAYMHAIOT TPHUMEHSATHCS pPOOOTHI C
JJIEeMEHTaMH  HCKYCCTBEHHOTO  MHTe/UeKkTa.  COOTBETCTBYMOIIEE
nporpaMMHOe O00eclieYeHHEe MO3BOJSET WM BBIIONHATH CIOXKHBIC
(yHKIIMK B MHOTO()AKTOPHOM MPOCTPAHCTBE OrpaHUYCHHUH. POOOTHI ¢
3aYaTKaMHl  WMHTEUIEKTa  KCIOJIB3YIOTCS  JUIS  KOHTPOJSL  Haj
MPOM3BOJICTBOM, OCOOCHHO B Clydyae MPUMEHEHHS «OE3JII0THBIX
TEXHOJOTH», TO €CTh B TEX MecTaX, IJ€ HeIb3s OJHO3HAYHO
NpeaAyCMOTPETh BCE BO3MOKHBIC HCTATUBHLIC CUTYaAllUH. HaHpI/IMep, B
XUMHUYECKOM IMPONU3BOJACTBC TaKHue pOGOTI)I, OCHOBBLIBAsSICh Ha
MOKA3aHUSAX TMPHOOPOB M OONIMX 3HAHUSAX O TEXHOJIOTHYECKOM
mponecce, MOoryT np€aABMUAECTbL BO3MOXXHOCTb aBapu B TOM HJIU MHOM
MECTE, BOBPEMs NMEPCKIIOYNUTHCA Ha PE3CPBHBIC MOIIHOCTU U BbI3BATh
CIEIHAIUCTOB-PEMOHTHUKOB ISl YCTPAHEHHS HEUCIPABHOCTH.

[osiBneHWEe MOMIHBIX MHKPOIIPOIIECCOPOB, a TaKXKE CO3JaHUE
Ka4YCCTBCHHBIX HCIIOJTHHUTCIIBHBIX MCXAHU3MOB ITO3BOJIMJIO KOMIIaAHUSAM,
MPOU3BOSIINM POOOTOB, COBEPIIUTE POPHIB B OBIT YETIOBEKA.
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