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[1naH nekunmn

e /IcTopusa BblYNCIUTENBHBIX MEXAHWU3MOB
e brnorpadusa Yapnb3la ba366uaxa

e Pa3HOCTHaa MalLUMHa

e AHaNUTMYeckas MalluHa

e buorpadusa Aapbl JlaBnanc
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Logarithmorum
Canonis deferiptio,

Ejufque ufus, in ueraque || &8
| 7 rigonometria; ut etiam in (| g
511l omni Logiftica Mathematica,
o Awplifiint, Facillimi, &
oxpediti flinei explicacis,

il Authore ac Inventore, || |
| 10ANNENEPERO,
BaconcMerchiftonii,
& Scene.

EDINBVRGE,

Exofficind ANDREA HART |(|;
Bibliophle, €19, DCu X1y,

[xoH Henep TUTYNBbHLIN ANCT KHUMM Henepa
(Napier, John; «OnncaHune ygmBntesnbHbIX Tabnuu
1550-1617) norapugmosy, 1614 .
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orapudmmnyeckas nmHenka (2)

e Jlorapndpmmyeckas : T LB
NuHelka 1630 g] bt S
e OCcHOBaHa Ha npaBwuiax
fiorapmpmMmMpoBaHmns
Hanepa

e [Acnonb3oBanacb 4o 1970



=} Jlorapudmmyeckasn nuHenka (3)

lOg (a *b) — log a + lOg b
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CnnpanbHas
orapudmuyeckas JinHemka
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Bunbam LLnkkapa
(1592-1635)

e [lepBas paboTatoas MalumHa A
CITIOXXEHUS
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MalunHa Nackang (1623-1662)

e MHOX>XeCTBO 3yb4aThbIX KOMEC
e BolunTaHue B AOMNOSTHUTENBHOM KoAE

L/IWI?- J M“"’ //{‘0’ lemiina
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MalunHa Nackans (1623-1662)

[MackanuHa (1642 r.) Bug cnepegm
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MalunHa Nackans (1623-1662)

[NackanuHa. Bug c3agu




[NackanunHa. MexaHusm nepenavn JecCATKkoB
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) rordpua NenbHny (1646 — 1716)
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{@@chpmn Jlenbuuny, (1646 — 1716)

o MexaHM4ecKnn KanbKynsaTop,
BbINO/HAOLUM apudMUTUYECKME
NENCTBUS
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[oTdpua Jlembuuy (1646 — 1716

[Ana yMHOXeHUsa yncen
NCMONb3yeTcs Crnocob

MHOIOKPAaTHOIO CJ/TIO>KEHWHA.

CneBsa - Ha bymare u lackanuvHe,
cripaBa - Ha apudMoMeTpe
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MawunHa JlenbHuua

[1nsa mexaHmnsauum onepauum yMHOXEHUS
JlenbHuu BBEN B KOHCTPYKLNIO
BbIYUCIINTENBHOW MaLUUHbI:

v/ MexaHM3M MHOroKpaTHOro BBoAa criaraemoro
(cTyneH4aTbIv Banuvk JlenbHuua);

v/ pa3mMmelleHne MexaHM3ma BBoAa Ha NOABUXKHOM
KapeTke
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PeKOHCTPYKUMA MaLUUHDI
Jlenbxuua

ApundmomeTp JlembHuua (1673 r., peKOHCTPYKUUS). MexaHn3m
BBO/la C/laraeMbix pa3MeLLEeH cnepean Ha NoaBMXHOM KapeTKe,
ero CTyneHyaTble Ba/IMK1 BPaLLaoTCsa NpaBon PYKOSTKOMW.
CyMMMPYIOLLMA MEXaHMU3M PaCMONIOXEH C3aAu, CABUI KapeTKu
NpoOM3BOANTCS NMOBOPOTOM JIEBON PYKOSTKM
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Bcero B TeueHune XIX Beka
66110 BbINyLLEHO okos1o 2000
TOMac-MallnH. HekoTopble U3
HMUX UCNO/b30BAINCL BMNJIOTh
0o 30-x ropos XX Beka.

[TpoMbILLIIEHHOE
NPOU3BOACTBO
apuPMOMETPOB C
Ba/IMKOM JlenbHuua
6bI10 Hana>eHo BO

®paHumn Kapnom
Tomacom B 1821 r.




XIX Bek

PoBHO 4epe3 200 neT nocrne n3obpeTeHnst CTyrneH4aToro
Banuvka, B 1873 r., netepbyprckmn nobpetatens B. T. OgHep
(1845-1905) npeanoxxun 6onee npocrtoe n yaobHoe yCTPOUCTBO
NS BBOAA cnaraemMbix — Koneco OaHepa ¢ nepeMeHHbIM YNCIOM
3y6LoB



—_—
——y § On 4

e
. : ?

ApvpmomeTp OagHepa  ApucpmomeTp

Bbinycka 1876 . nayana XX Beka
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“YKenesnbin” ®enunkc

pi6 885 2 Bns
Ndaans g_pl{;;.‘;x.’.ésc g

. ’.":1'#:'. E
4 h.[’.t.t; B

[locne smurpauunm OgHepa B LBeunto B 1917 .
apUMOMOMETPbI €ro KOHCTPYKLMWN BbIMyCKaINCb Ha
3aBoae UM. [A3ep>XMHCKOro
noa Mapkon «Oennke».

B 1969 r. ux 6b1no npounsseaeHo 300 000 wi.



“YKenesnbin” ®ennkc

YcoBepLUueHCTBOBaHME MexaHU4eCcKkoro apugpmomeTpa
npoaormkanock BnnoTb Ao 70-x rogoB XX BekKa.
bbinu paspaboTaHbl MHOFOYUCNEHHbIE KOHCTPYKLUNKU C
PYYHbIM N 3NEKTPUYECKUM NPUBOLOM



OT apuMOMETPOB K
KanbKynaTopam

DNEKTPOHHbIE KaNbKyNAaTOpbl N0 CBOUM
(OYHKLUNOHANbHbIM BO3MOXXHOCTSIM COOTBETCTBOBAN
MexaHu4yeckmnM, Ho paboTtanu bbicTpee n 6ecluymHo.

OaHa 13 NepBbIX MOAENEN 3NIEKTPOHHOIO
KanbKkyngaTopa oupmel Burroughs (1970-e roapl)



Tkaukmn CtaHok XXakapaa
(1801)

e BnepBble CoOXpaHaeTcH
nporpamMmma —
MeTaNIM4yecKmne KapTbl

e [lepBbiy
MPOMBILL/TIEHHbIN
KOMMbIOTEP

e PaboTtaet oo cux nop!
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Tkaukmn CtaHok XXakapaa
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CTaHOK ynpaBnsancs
CBSAA3@aHHbLIMM B LIEMNOYKY
KapTOHHbIMU
nepokapTamm




Yapnb3 ba66uax
(1791-1871)
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Yapnb3 babbunax

e [lekabpb 26, 1791

e CbiH beHapkamMnHa Ba66uayka (JToHAOHCKOro
6aHKkMpa)

e [loctynun B Trinity College, Cambridge

e Yuynnca c [bkoHoM ['epwieneM n [bxopaxem
[TNKOKOM.
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Yapnb3 babbunax

e B 1813 nepewen B konnemx C.. lleTpa
e 1814 — 6akanasp
e 1814 — xxeHunca Ha [>xopmxun BUtmyp

e 1816 — cTaHOBUTCA YneHOM KoposieBCKoro
ObuiecTtBa JloHOOHa

e 1817 - maructp

e 1819 — npodeccop 2AMHOYprckoro
YHUBEpPCUTETA
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Yapnb3 babbunax

e B 1820 ctaHoBUTCA YneHoM KoponeBCcKoro
AcTtpoHoMunyeckoro ObuiecTtsa

e 1827 — ymepnu oTeL, XXeHa U 2 AeTen

e 1827 — cTtan npodeccopoM MaTteMaTUYeCKUX HayK B
KeMbpuaxe

e 1832 — n36paH MHOCTPAHHbLIM Y/1EHOM-
KoppecrnoHAeHToM eTepbyprckon akageMmm Hayk

e B 1839 roay ysonuncsa ortyaa U A0 KOHLA XXU3HU
3aHMMa’scs pa3paboTKoN BblYMCANTENbHbIX MALUWUH
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OCHOBHbIE pe3yNbTaThl

Co3nan BaroH-nabopatoputo 6e€30nacHOCTU ABMXEHUS
[lpuayman cnmaoMeTp U TaxXoMeTp

CKOHCTPyVpOBas NonepevyHo-CTpOranbHbIN U TOKapHO-
PEBOJ/IbBEPHbIN CTaHKM

[pnayMan METoabl U3roToBNEHUS 3ybyaTbiX Konec

[peanoXxmn HOBbIM METOA 3aTOYKM MHCTPYMEHTOB U JIUTbS
noJ AaB/EHUNEM

CopencrtsoBan pedopMUPOBAHUIO MOYTOBOWN CUCTEMDI B
AHMNK

CocTaBu/ NepBbIE HAaZEXHbIE CTPAxoBble TabnumLbl

«CpaBHUTE/bHbIN 0630p Pa3NNYHbIX CUCTEM CTPaxXOBaHUS
XU3HWU»
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A OCHOBHble pe3ynbTaThl (2)

3aHuMarncs Teopuen MGyHKLMOHAIbHOIoO aHanm3a
Bonpochb! WwWndpoBaHUs

[paMMaTHKa U C/I0Bapb MUPOBOIrO A3blKa
«Tabnmua KOHCTAHT Ans MNEKOMUTAOLLINX>
CTpyKTypHas IMHIBUCTMKaA

[IpoBepka popMyn Ans NPOCTbIX YNCEN

Mpuayman odranbMoCKon, cecMorpad, YCTPOUCTBO AN
HaBeaeHUs apTUINEPUNCKOro Opyamns

3aHMMasICa 3KCnepuMeHTanbHbIMU UCCIEA0BAHUAMM
3N1EKTPOMArHeTU3Ma

[1lpoBepka rmnoTes
[eonormns n reoPusnka
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A OCHOBHble pe3ynbTaThl (3)

YyacTBoBan B aKcneamummn Ha BeayBum, norpy>ancs Ha AHO
03epo B BOAO/1A3HOM KOJIOKOJ1e, Y4acTBOBa/ B
ApXeonornyecknx packonkax, nlydasn 3aneraHue pya,
CNYyCKasACb B LLUAXThI

KHUra «9KOHOMMKA TEXHOIOMUN U NPOV3BOACTB> 1834

CrnaxmBaHue npoTUBOPEUNI MEXAY HayKOW 1 pennrmen
(“eBsATbIN BpUAXKYOTEPCKNIN TpaKTaT” 1837)

CtaTtbs “O npuHUMNax NOCTPOEHUs Opyan ANt TOKapHOW
06paboTku 1 cTtporaHus MeTannos”

KHura “"OTpbIBKM U3 XWU3HU punocoda” 1864
Pa3HOCTHAda MalUMHaA
AHannTnyeckass MmawuHa

38



L Yapnb3 babbuaxk - 1792-1871

e PasHocTHAa MalumHa 1822
— OrpoMHbIN KanbKynsTop

e AHanuTMyeckass MallunHa
1833
— Morna coxpaHsaTb 4Yncna

— Bbiuncnutenb “MenbHuua”
NCMOJSIbO30Ba
MeTannumyeckue nepdokapThbl
A9 BBOAA

— Bbina naposoun mMalumMHon!

— ToYyHOCTb A0 6ro 3Haka nocsne
3ansaTou

39
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[MpuHUMN paboTbl pa3HOCTHOW
MaLlnHbI (1)

e MeToa KOHEYHbIX pa3HOCTEN
— Bo3bMEM andpdepeHUnanbHoe YpaBHEHNE
u'(z) = 3u(z) + 2.
— 3aMeHMM NPOM3BOAHYIO Ha KOHEYHYH pa3HOCTb
u(rx + h) —u(x)
h
— [MonyyaemM annpoKCMMUPOBAHHYIO (POpMY

ulx +h) =ulxr) 4+ h(3ul(zx) + 2).

f 7
~u(r)
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[MpuHUMN paboTbl pa3HOCTHOW

MaLUnHbI (2)
® 2XN2 —3X + 2

X f(x) Delta_f Delta™2_f
0 2

-1
1 1 4

3
2 4




[MpuHUMN paboTbl pa3HOCTHOW

MaLUnHbI (2)
® 2XN2 —3X + 2

X f(x) Delta_f Delta™2_f
0 2

-1
1 1 4

3
2 4 4
3 4
4 44




[MpuHUMN paboTbl pa3HOCTHOW

MaLUnHbI (2)
® 2XN2 —3X + 2

X f(x) Delta_f Delta”2_f

0 2
-1

1 1 4
3

2 4 4
/

3 11 4
11

4 22 45




Bexu co3agaHua (1)

e 1812 — nepBble naen noa BANSHUEM NOEN
6apoHa NpoHU 0 3 YPOBHEBLIX BbIYNCIEHUSX

e 1819 — Hauano paboT Hag Manon pa3HOCTHOM
MaLLHOW

e 1822 — OKOHYaHME ee CTpoUTENbCTBA
— 18 pa3paaos
— ToyHOCTb 8 3HaKOB MOC/IE 3anaTOM
— 3HayYeHUa MHOrO4Y/IEHOB 70U CTEMNEeHU

— 12 yneHoB nocneaoBaTeNbHOCTU B MUHYTY
46



bonblLuas
PAa3HOCTHas MallWHAa

e Ha 1827 6b1510 notpaveHo 3500, HO He
[I0CTPOEHa

e B 1830 BO306HOB/IEHO €€ COo34aHue

e K 1834 6b1n0 notpayeHo 17000 + 6000
(PYHTOB, HO NPOEKT He OblN 3aBepLUEH

e 1854 — wBen LLlonw, CTpPOUT MaLLUHY
e 1991 — Bocco3agaHue Pa3sHOCTHOM MaLUUHBI
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bonblLuas
PAa3HOCTHas MallWHAa

e 25000 pgeTtanen

e 14 TOHH

e 2,5 MeTpa BbicOTOM

e [leyaTHOE YCTPOMUCTBO BbIBOAA

e [TamaTtb 6K6 (1000 50pa3psaHbIX vncen)
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Bocco3aaHune 1991
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Pa3HOCTHad MallMHA
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ApPXUTEeKTypa aHaIMTUYECKON
CYETHOM MaLLUWHbI C TOYKM
3peHuna 4. babbupxa

\
«K »
Q OHTOpa ")

Vi

ApXUTEKTYPa aHaIMTUYECKON
MalLUnHblI B366naKa

3
:
A
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\
\ Tr
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ApXUTEKTYPa aHaIMTUYECKON
MalLUnHblI B366naKa

Memory

L Y

Input
o | Arithmetic
Control logic unit

unit v
e | Qutput

Accumulator
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Bexu co3aaHus

e 1834 — Hayvano paboTsl

e 1851 — okoH4YaHue paboT, MalumnHa HE bbina
co3/aHa

o 1888 - N'eHpn B366MmK NnocTpoun
“npoueccop”

e 1906 — I.6366MAK NOCTPOU AENUCTBYIOLLYIO
MOJEb aHA/IMTUYECKON MaLLUHbI

e BbbIIn NnoacYMTaHbl NpoU3BeAeHNs Ynucna 'nn'
Ha 4Yncna HaTypanbHOro psaa oT OAHOro Ao
32 C TOYHOCTbIO A0 29 3HaKoB!
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AHanunTnyeckasd MalluHa
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AHanntTnyeckas MalluHa
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AHanutTnyeckas MalliuHa

Anticipating y
carriage > <
3 . ) W :
picking-up | - 3
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Figure 2.8. Babbage’s Plan 16 for the Analytical Engine in August
1840. The original plan drawing of the mechanism has been
annotated to show the functional relationships of the principal
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Apa ABrycrta JlaBnauc
1815-1852

60



Apa ABrycrta JlaBnauc
(1815-1852)

e [lepBas NpPoOrpaMMUCTKa

e Hanucana nporpamMmmy ans
aHaNUTUYECKOM MalLMHbI BblYMCIEHNE
ypaBHeHUA bepHynun

e [IlpMayMana NoHATMS UMKNa, paboden
A4YenKu

e HameTuna noanporpaMmsbl u
6ubnuoTteka noanporpamm,
MOANMDUKALIMM KOMAHA N MHAEKCHbIU
PErncTp
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ba66maXx
(UHTepecHble PaKTbl)

TeHHUCOH
— Kaxkgoe MrHoeBeHue yMMUpaeT YenoBek,
— Ho KaXkayro MUHYTY YesioBEK pOXXAAEeTCH

OTBeT TeHHUCOHY
— KaXkgoe MrHoBeHue yMUPAET YenoBeK,
— Ho 1,16 yenoseka poXaaeTcs...

“becrnpourpbiliHas” cMcteMa CTaBOK Ha CKayKax
ABTOMAT ANS Urpbl B KPECTUKN-HOSTUKU
PoMaH B 3 KHuUrax

Ctumnank (bproc CtepnuHr, Yunosam 'mMbcoH
“MatumHa Paznnumn” 1990 (2001), Mankn ®nunHH
"B cTpaHe cnenbix” 1990)
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Cnacnbo 3a BHMMaHue!
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