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Abak (1)

*KoCcTAWKM Ha NpyTbaX ANA BblYUCMEHUN
*‘Icnonbayetca B Asnun!
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orapmdmmyeckaa nmHenka (1)

Logarithmorum
Canonis deferiptio, .
Ejulque ufus, in uccaque | &
‘]j'r_:' onometria ; Kt etian in
omni Logiltica Mathcmatica,
AAwiplifiind, Facibims, o
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]|l Authore ac Inventore, ||}
il LOANMNENEPERD, &
BareneMerchiftonii,
ore. Scares

[>xoH Henep TUTYNbHLIM NINCT KHUTM Henepa
(Napier, John; «OnucaHne yaneuTenbHbIX Tabnuu
1550-1617) norapudcdomoBy, 1614 r.



Norapundpmunyeckas
JlnHenka 1630

OcHoBaHa Ha npasunax

norapudomMmnpoBaHuns
Hanepa

Ilcnonb3oBanacb 40
1970



k- Norapudmnyeckasa nuHenka (3)

0 . o

log (a*b) =log a + log b
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L£E Norapudmuueckme JNuHenku
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LinnnHapuyeckas
Norapndomumnyeckasa JinHenka
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CnupanbHas
Norapndomumnyeckasa JinHenka
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Bunbam LLnkkapa
(1592-1635)

* [lepBas paboTtatoLiaa mawimHa ans
CITOXKeHUs
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MawwuHa [lackans
(1623-1662)

* MHOXecCTBO 3yb4aTbIX KOJieC
* BbluntaHme B JOMONMHUTENBHOM KOOEe
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MawwuHa [lackans
(1623-1662)
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[MackanuHa (1642 r.) Bug cnepean
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MawwnHa [Nackans
(1623-1662)

[NackanuHa. Bug c3agu




MawwuHa [lackansa
(1 6237____1 662)
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[TackanunHa. MexaHn3m nepegavn ECATKOB
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ﬂ@mﬂbpm JNlendHunu (1646 — 1716)

* MexaHun4eckmn KanbKynaTop,
BbINONHAOLWNNA apuPMUTUNYECKNE
nencTBug
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['oTdopug Jlenbuuny (1646 — 1716

[na yMHOXeHUS Yncern 1526
ncnosb3yeTcs cnocob * 312
MHOroKpaTHoro crnoxesumda.

CneBa - Ha bymare u NMackanuHe, + 1526
cnpasa - Ha apudmomeTpe  _ ...

= 3052
————— -> CIOBUI' KapeTKu

1526 3052
* 312 + 1526

1526 = 18312
+ i%5%26¢  ——=——=== -> COBUT KapeTKu
+ 1526 <-
+ 1526 <- 18312
+ 1526 + 1526
+ 1526 + 1526
======= + 1526
= 476112 =======

= 476112



MawunHa JlenbHuya

[Ona mexaHusaymm onepaunum YyMHOXKEHUS
JlenbHuy, BBES B KOHCTPYKLUIO
BbIYUCMUTENBHOW MaLUNHBbI:

v’ MexaH13M MHOroKpaTHOro BBoa criaraemoro
(cTyneH4aTbin Banuk JlenbHuua);

v’ pasmelLeHne MexaHu3amMa BBoJa Ha NoaBMKHOM
KapeTke



a 72 B

CTyneH4yaTtbi Banuk JlenbHuua
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PeKoHCTpyKUMA MaLLUUHBI
JlenbHunua

ApndpmomeTp JlendHuua (1673 r., pekoHCTpyKums). MexaHnam
BBOAaA CllaraemMbiX pa3MeLLleH criepean Ha noaBuKHOM KapeTke,
ero cTyneH4yaTble Banuky BpaLlaloTCcda npaBon PYKOATKOW.
CyMMUPYIOLLIMA MEXaHN3M PacroroXeH c3aan, CABUM KapeTKun

NPON3BOAUTCA MOBOPOTOM JIEBOWN PYKOSITKU

4D
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Bcero B TeueHne XIX Beka
6bIs10 BhINyLeHo okosio 2000
TOMac-mMaluunH. HekoTopble
N3 HUX UCMONb30BannUCh
BnfoTb Ao 30-x rogoB XX
BEKa.
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[TpoMbILLNEHHOE
NpoOn3BOACTBO
apudpmomeTpoB C
Banukom JlenbHuua
OblNI0 HanNa)XeHo BO
dpaHunm Kaprnom
Tomacom B 1821 .




XIX Bek

PoBHO 4epe3 200 neT nocrne n3obpeteHnst CTyneH4yaToro
Banuka, B 1873 r., netepbyprckuin nsobpetatens B. T. OgHep
(1845-1905) npennoxun 6onee npocTtoe U yaobHoe
YCTPOWMCTBO ANs BBOoAa cnaraemblx — kosieco OagHepa ¢
nepeMeHHbIM Yncriom 3ybLoBs



ApndomomeTpbl OaHepa
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ApudpmomeTp OgHepa ApudpmomeTp
Bbinycka 1876 . pauana XX Beka
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“HKene3Hbin” Penunkc

[Mocne amurpaummn OgHepa B LLBeuunto B 1917 .
apumMomMeTpbl ero KOHCTPYKLNKU BbiNyCKarinchb Ha
3aBoe UM. [13ep>XMHCKOro
noa Mmapkon «Peninkey.

B 1969 r. nx obirno nponsseaeHo 300 000 wi.



“HKene3ubin’ Pennkc

YcoBepLUeHCTBOBaAHME MEXAaHNYECKOIro apndmMoMeTpa
npopgosnkanock Bnnotb Ao 70-x rogoB XX BekKa.
Bbinn paspaboTaHbl MHOrOYMCIIEHHbLIE KOHCTPYKLUMK C

PYYHbIM N 3J1EKTPUNYHECKUM NMPNBOOOM
28



OT apnPMOMETPOB K
KanbKynsaTopam

=
’!&I.!

ONEKTPOHHbIE KanbKyNnsaATOPbI NO CBOUM
doyHKLUMOHAaNbHLIM BO3MOXHOCTSIM COOTBETCTBOBANU
MeXaHU4eCcKknM, Ho paboTanu beicTpee n becLlyMHO.

OHa 13 nepBbIX MoAeNen 3aNeKTPOHHOro
Kanbkynatopa dounpmbel Burroughs (1970-e rogbl)



Tkaukmm CtaHok >Kakapaa
(1801)

* BnepBble coxpaHseTcs
nporpamMmma —
MeTannyeckme KapThbl

* [lepBbIn
NPOMbILLSTEHHbLIN
KOMMbIOTEP

* PaboTaeT Oo cux nop!
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Tkaukmun CtaHok )Xakapaa
(1801)
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CTaHoK ynpasnsrscs
CBA3aHHbLIMU B LLEMNOYKY
KapTOHHbIMU
nepdgokapTamu




Yapnb3 babounox
(1791-1871)
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Uapnb3 babounox

* [lekabpb 26, 1791

* CbiH beHagxamnHa babbuaxa (JToHgoHckoro
6aHknpa)

* [loctynun B Trinity College, Cambridge

* Yyunca c [bxoHom ['epluenem n xopaxem
[TukokoM.
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Uapnb3 babounox

* B 1813 nepewen B konnegx C.. [leTpa
* 1814 — bakanaBp
* 1814 — xxeHunca Ha xopaxun BUutmyp

* 1816 — cTaHOBUTCS YNneHoM KoporieBcKoro
ObuwecTBa JloHOoHa

* 1817 - maructp

* 1819 — npodeccop SANHOYprckoro
YHUBEpCUTEeTa

34



Uapnb3 babounox

B 1820 ctaHoBUTCA YneHomMm KoponeBCcKoro
AcTtpoHommyeckoro ObLlecTBa

1827 — ymepnun oTeu, XXeHa n 2 geTteun

1827 — cTan npodeccopomMm MateMaTUYECKNX HAYK B
Kembpugxe

1832 — n3bpaH MHOCTPAHHbLIM YNEHOM-
KoppecrnoHaeHToM [leTepbyprckon akagemMmmm Hayk

B 1839 rogy ysonunca ottyga n 40 KOHLA XXU3HU
3aHUMancst pa3paboTKon BbIYUCTIUTENbHbIX MaLUWH

35



\\

(

©®

£ OcHosHble pe3ynbTaThl

Co3pgan BaroH-nabopatoputo 6e30nacHOCTU OABMXKEHUSA
[Mpuayman cnugomMeTp n TaxoMeTp

CKOHCTpymnpoBan nonepeyHo-cTporasnbHbi U TOKapHO-
PEBONbBEPHbIN CTaHKN

an/I,El,yMaJ'I MeTOoAbl N3roToOBJ1IEHUA 3y6‘-IaTbIX KOJiecC

[1peanoXxun HoBbIN MeTO 3aTOYKU MHCTPYMEHTOB U NUTHLA
noa OaBrieHnem

CopnencrBoBan pedopMnpoBaHUIO MNOYTOBON CUCTEMBI B
AHMMnn

CocTaBun nepBble HaJeXHble CTpaxoBble Tabnuubl
«CpaBHUTENbHbLIN 0030p Pa3NMYHbIX CUCTEM CTPaxoBaHUS
XKNIHN»
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¥ OcHosHbIe pe3ynbTaThbl (2)

3aHumancsa Teopmen PyHKUMOHarNbHOro aHanumsa
Bonpochk! wudppoBaHuga

[ pammaTuKa n cnoBapb MUPOBOIO SA3biKa
«Tabnuua KOHCTaHT Ans MIIeKONUTaoLWNX»
CTpyKTypHasa NMHrBucTUKa

[TpoBepka dpopmyn Ans NPOCTbIX YNCES

[Tlpngyman optanbmMmockon, cencmorpadd, yCTpoUCTBO ANA
HaBeOeHUs apTUNNePUNCKOro opyans

3aHmnmarncs IKCNnepmnmeHTaribHbiIMnn UcCcrenoBaHNAMN
ANIEKTpOMarHeTn3ma

[1lpoBepka rnnortes

[‘eonorua v reodpmnsnka
37
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¥ OcHosHbIe pe3ynbTaTbl (3)

YyacTtBoBan B aKkcneamuum Ha BesyBuin, norpykancs Ha AHO
03€epo B BOAOIA3HOM KOOKOre, ydacTBoBal B
apXxeonorMyecknx packonkax, udyyan saneraHve pya,
CMycKasiCb B LUAXThI

KHura « OkoHoOMUuKa TeXHosrormm un nponssoacte» 1834

CrnaxmsaHue nNpoTUBOPEYNUN MeXOY HayKOU N penuruen
(“OeBaTbin bpuakyoTepcknn TpaktaTt 1837)

Ctatbsa “O npuHumMnax nocTpoeHns opyamn anst TokapHom
0b6paboTKn N cTporaHnst MmeTannos”

KHura “OT1pbiBKM 13 Xn3Hu dounocodoa” 1864
PasHocTHaa mawlunHa
AHanuTnyeckasa mallumHa

38



— OrpoMHbIN KarnbKynsaTop

* PasHocTHas MawwuHa 1822 AH nwmq- Ka MEW"H;

AHanuntndyeckaa MawunHa
1833
— Morna coxpaHsaTb Yncna

— Bbluncnurtenbs “menbHunua’
NCNONbO30Barl
MeTannunyeckme nepdokapThbl
ans Beoaa

— bbina naposon mawumHoun!

— TOYHOCTb OO0 6ro 3Haka rnocne 39
3aN9TOU




Pa3HocTHaga MawunHa

40



- e i -.I ..
E a iah i
g8 oS -l
" e E :!. :"ll :




[MpuHuMn paboTbl pa3HOCTHOW
MaLUuHbI (1)

* MeToa KOHEYHbIX pa3HOCTeN
— Bosbmem andpdepeHymansHoe ypaBHeHNE
u'(r) = 3u(x) + 2.

— 3aMeHuM Npon3BoaOHYH Ha KOHEYHYIO pa3HOCTb

ulr+ h) —ul(x) ;
. ~u(x)

— [Nony4yaem annpoKCUMUPOBAHHYIO (OPMY

ulr+h) =ulr) 4+ h(3ulx) 4+ 2).

42



e 2xN2 —3x+ 2

[MpuHuMn paboTbl pa3HOCTHOW
MaLUWHbI (2)

X

f(X)

Delta f

Delta”®2_f

0

2

-1

43




[MpuHuMn paboTbl pa3HOCTHOW
MaLUUHbI (2)

¢ 2xM2 —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
MaLUUHbI (2)

¢ 2xM2 —3x+ 2
X f(x) Delta_f Delta?2_f
0 2
-1
1 1 4
3
2 4 4
14
3 11 4
11
4 22 -




Bexu co3gaHuns (1)

* 1812 — nepBble ngen nog BNUAHUEM NOEN
b6apoHa lNpoHn 0 3 ypOBHEBLIX BbIYUCIIEHUAX

* 1819 — Havyano paboT Hag Manow
PA3HOCTHOW MaLLNHOW

* 1822 — OKOH4YaHWNE €€ CTPOUTESNBLCTBA
— 18 paspsaaos
— To4HOCTL 8 3HaKOB Nocre 3andTou
— 3Ha4YeHMNss MHOro4NeHoB 701 CTENEHM
— 12 yneHoB nocrnegoBaTeNbHOCTU B MUHYTY y



bonbLuas
PA3HOCTHaAA MallMHa

* Ha 1827 6bino notpayveHo 3500, HO He
OOCTPOEHa

* B 1830 BO30OHOBNEHO €€ co3aaHue

* K 1834 6bino notpaveHo 17000 + 6000
yHTOB, HO NPOEKT HE OblN 3aBEepLUEH

* 1854 — wBep Wony ctpont malumHy
* 1991 — Bocco3anaHne Pa3HOCTHOM MaLUUHBbI

47



bonbLuas
PA3HOCTHaAA MallMHa

¢ 25000 peTanen

* 14 TOHH

* 2,5 MeTpa BbICOTOU

* [leyaTHOE yCTPOMCTBO BbiBOAA

* [MamaTtb 6K6 (1000 50pa3psaaHbIx
yucen)

48



Pa3HocTHaga MawunHa
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Pa3HocTHaga MawunHa




BoccozgaHune 1991
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Pa3HocTHasa malumHa
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ApPXUTEKTypa aHa/IMTU4ECKON
CYETHOW MaLUWHbBI C TOYKWN
3peHua 4. babbuaxa

(« KOHTOpaD

AV

/F

APXUTEKTYpa aHanuTn4eckou
MaLLlHbl Babbuaxa

{

7
« CKJ'I »
L ag

T

S

"\\
«Menbﬂnua;
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APXUTEKTYpa aHanuTn4eckou

MaLLlHbl Babbuaxa

Memory
A A
! . Y_ Input
> | Arithmetic
Con’g{ol logic unit
uni
i A | Output

Accumulator
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Bexu co3noaHus

1834 — Hayano paboThbl

1851 — okoH4YaHue paboT, mawmHa HE Obina
co3gaHa

1888 - 'eHpn Babbunmx nocTpoun
“npoueccop”

1906 — [.BabbunaK NnocTpoun OeNCTBYIOLLYIO
MoAeNb aHanNnUTUYECKOW MaLLUNHbI

bbinn nogcynTaHbl Nnpon3BeaeHnsa Yymcna "nn’
Ha Yyncna HaTtypanbHOro paga oT ogHoro o
32 C TOYHOCTbIO A0 29 3HaKoB!
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AHannTnyeckaga MawumnHa




B Ananutuyeckas MawuvHa
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AHanuntnyeckasa MalumnHa

. 0

CarTiage

Ficking—up =
sectors ‘.‘-, ™
R s R
= f(_u .Lnnq Fini‘éu ""‘-
LG g =a
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e IANGL ik
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Reducing
Apparatus o) i) . -
o L ] o/ _g}'* o Store Axes
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v fa po & wony
al Engine in August

Figure 2.8. Babbage’s Plan 16 for the Analytic
1840. The original plan drawing of the mechanism has been
annotated to show the functional relationships of the principal
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% Aaa Asrycta JlaBnauc
i (1815-1852)

)

©




4 Apa Asrycta JlaBnamnc
b (1815-1852)

* [lepBaga nporpaMmmMmunucTka

* Hanwucana nporpammy ons
aHanMTN4yeckou MalluHbl BblYMUCTIEHNE
ypaBHeHUA bepHynnu

* [lpnaymana noHATUS umkna, paboyen
AYEUNKU

* HameTmna nognporpamMmmbl u
bnbnnoTeka nognporpamm,
Moandumkaumm komaHa N UHOEKCHbLIN
PETNCTP

61



Ba00ounax
(MHTEepeCHble paKTbl)

* TeHHUCOoH
— Kaxgoe MrHoBeHue ymumpaeT YenoBekK,
— Ho kaxgyo MUHYTY YernoBek poXxaaeTcd

* OTBeT TEeHHUCOHY
— Kaxgoe MrHoBeHne yMUpaeT YerioBeK,
— Ho 1,16 4yenoBeka poxgaeTcs...

* “becnpourpblliHaa” CMCTEMA CTaBOK Ha cKayvkax
* ABTOMAT ANA Urpbl B KPECTUKN-HOJTUKA
* PomaH B 3 KHurax

* CtumnaHk (bptoc CtepnuHr, Yunesam ['mbcoH
“Mawwuna Pasnuunin” 1990 (2001), Mankn dnnHH
‘B cTtpaHe cnenbix” 1990)
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Cnacnoo 3a BHUMMmaHue!
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UCTOPUSA NPUKNAOHON MATEMATUKN 9BM

Nekuuma 9:
Pa3zeumue ebivucnumenbHbIx cpedcme.
Buozpaghusi u docmuxkeHusi Yapnb3a 6366udxa

BMuK MI'Y um. M.B. lNlomoHocoBa, Kacdegpa ACBK
DoueHT Briacos B.K,,
AccucteHT Bonkanos [.1O.



[1naH nekummn

MCTOpMFl BbIYUCITUTETIbHbIX
MeXaHN3MOB

Buorpadua Yapnbsa babbugxa
PasHocTHas malunHa
AHanuTnyeckasa malmHa
Buorpadgua Al JlaBnanc
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%@E A6ak (1)

*KOCTAWKN Ha NPYTbAX AN BblYNCNEHUN
*Vicnonb3yetcsa B Asuu!
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Pycckune cueTbl

KuTanckmne cyethbl -
«CyaHbMnaHb»




EQBTOFBDMCDMW-IGCKaH nuHerika (1)

Logarichmorum
Canonis deferiptio,

‘i Logiltica Mathematica,
m':nplﬁm{,:m#w,d-m
ifimi aplicasie,

¥l Authore ac Inventore, | |
BN 10 ANNE NEPERD,
~ BaroneMerchiflonii,

i . Scare.
T EDINEURGY,
oficind AND B E HAR
ibliopte, €17 pci xiv,

IxoH Henep TuTynbHBLIV IMCT KHUrM Henepa
(Napier, John; «OnucaHne yamBuTenbHbIX Tabnuy,
1550-1617) norapucgpmosy», 1614 r.



@B‘Iorapmcbmmqecmﬂ nvHerika (2)

Norapuemyeckan Nuneia -

* Jlorapudmunyeckas b e e }
JInnenka 1630 =

* OcHoBaHa Ha npasunax
norapngmmpoBaHunsa
Hanepa

* lcnonb3oBanacb oo
1970



@E‘ Jlorapnpmmyeckasn nuHenka (3)

log (a*b) =log a + log b

Jlorapugpmmyeckas
nuHerka




@E Jlorapudpmmyeckne JinHenku
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Llnnunagpundeckasd
Norapudpmuyeckas JInHenka




CnupanbHag
Norapudpmunyeckas JInHeunka




%@E Bunbam LUnkkapa
(1592-16395)

* [lepBasi paboTatollas MalunHa ang
CNOXeHuns




£ Bres Nackans (1623-1662)




2@5 MawwnHa lNackansa
(1623-1662)

* MHOXecCTBO 3ybyaTbIX KOSEC
* BbluntaHme B 4ONONHUTENBHOM KOAe
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5@5 MawwnHa lNackansa
(1623-1662)

MackanuHa (1642 r.) Bua cnepegnm
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MawwnHa lNackansa
(1623-1662)

Mackanuna. Bug c3agn
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MawwnHa lNackansa
(1623-1662)

Py bt
ey

MackanuHa. MexaHuam nepenavn 0ecATkos



£F rordpun Neitbri (1646 — 1716)




fordpun NeitbHmL (1646 — 1716)

* MexaHn4YecKuin KanbKynaTop,
BbINOSHAKOLLNI apupmMnTnyeckme
aencTeuns




£ rordpun Neitbry (1646 — 1716]

[na ymHOXeHus vnucen 1526
ncnonb3yeTcs cnocob * 312
MHOFOKpaTHOro criokenusa.  —_

CneBa - Ha Gymare u lNackanune, + 1526
cnpaea - Ha apucdomomeTpe . .

= 3052
————— -> CIHBUI' KapeTKu
1526 3052
* 312 + 1526
1526 = 18312
+ 52 T ===== —-> CHOBUI' KapeTKU
+ 1526 <-
+ 1526 <- 18312
+ 1526 + 1526
+ 1526 + 1526
======= + 1526
= 476112 =======

= 476112



MawwuHa JlenbrHuua

[ns mexaHm3auun onepaumm yMHOXEHUS
JlenbHuy, BBEN B KOHCTPYKLMIO
BbIYMCNUTENBHOW MALUUHBI:

v/ MexaH13M MHOTOKpaTHOro BBOJA CriaraemMoro
(ctynenyaTbIv Banuk JlenbHuua);

v pasmelleHe MexaH13Ma BBOAa Ha NoABMKHOM
KapeTke



é}f CTyneHyaTtbin Banuk JlenbHuua
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PekOHCTpYyKUMSA MaLlUHbI
NenbHnua

ApndpmomeTp NenbHnua (1673 r., pekoHCTPyKUMSA). MexaHnam
BBO/A CrnaraemblX pa3MeLLEeH cnepeamn Ha NOABWKHOM KapeTke,
ero CTyneH4aTble Basfivku BpaLLaTCcs NPaBOi PyKOSATKON.
CyMMMpYHOLLMIA MEXAHN3M PacOSOXKeH c3aau, COBUM KapeTku

NPOU3BOANTCSA NOBOPOTOM JIEBOW PYKOATKA

ponl



XIX Bek
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IMpombliLLneHHoe
NpPOM3BOACTBO
apudmMoMeTpoB C
Banvkom JlenbnHuua
ObIITO HanaXxeHo BO
®paHumm Kapnom
Tomacom B 1821 r.

Semanodovnse
rpucnocodaeue

e an e

Bcero B TeueHune XIX Beka
6bIno BbinyLeHo okono 2000
TOoMac-MalumH. HekoTtopeble
N3 HUX UCMNONb30BaNuchb
BnnoTb Ao 30-x ropoB XX
Beka.




XIX Bek

PoBHo yepes 200 net nocne n3obpeTeHnsi CTyneH4aToro
Banuka, B 1873 r., netepbyprckuii usobpetartens B. T. OgHep
(1845-1905) npegnoxun 6onee npoctoe n ygobHoe
YCTPOWCTBO ANA BBOAA cnaraemMbix — koneco OagHepa ¢
nepemMeHHbIM 4YMcriom 3yoLoB



5@5 ApndmomeTpbl OgHepa

ApudpmomeTtp OfHepa  ApucbmomeTp
Bbinycka 1876 1. nauana XX seka



“HKenesubin’” denuvkc

Mocne amurpauun OgHepa B LWeeumnto B 1917 T.
apMdPMOMETpPbI ero KOHCTPYKLUKN BbIMyCKanucb Ha
3aBoge UM. [13ep>XMHCKOro
noa Mmapkon «Penmkey.

B 1969 r. nx 6bino nponssegeHo 300 000 wr.



5@5 “WKenesubin” denukc

YcoBepLUeHCTBOBaHNE MEXaHNYECKOro apudmomeTpa
npogoskanock BnioTb Ao 70-x rogoB XX Beka.
Bbinu paspaboTaHbl MHOrOYMCIIEHHbIE KOHCTPYKUUK C

PYYHbIM U 3NEKTPNU4eCKMM npmnBoaom
28



;@5 OT apudMOMETPOB K
KanbKynaTopam

i

BHEE

ONEKTPOHHbIE KarnbKyNnATOPbI MO CBOUM
PYHKLMOHaNbHLIM BO3MOXHOCTSIM COOTBETCTBOBAIM
MeXaHW4ecKknm, Ho paboTanu 6eicTpee n 6ecLymHo.

OpHa 13 nepBbIx MoAenemn 3NeKTPOHHOIro
Kanbkynatopa dpupmbl Burroughs (1970-e roabl)



Tkauknn CtaHok XKakapaa
£ (1801)

* Bnepsble coxpaHsaeTcs
nporpamma —
MeTannuyeckue KapTbl

* [NepBbIn
MNPOMbILLNEHHbIN
KOMMbIOTEP

* Pabotaet go cux nop!

30



Tkauknn CtaHok XKakapaa

CraHok ynpasnsancs
CBSAA3aHHBIMU B LIEMOYKY

KapTOHHbIMU
nepgokapTamm



Yapnb3 babbunox
(1791-1871)

32



Yapnb3 babouax

Hekabpb 26, 1791

CblH beHpxamnHa baboungxa (JlToHaoHcKoro
GaHkupa)

* [octynun B Trinity College, Cambridge

Yuunca c [)xoHom [Nepienem n [xopoxem
[TnKokomM.
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Yapnb3 babouax

B 1813 nepeweéen B konnegx Ca. lNeTpa
1814 — 6akanaBp
1814 — xeHuncs Ha [xopmxun Butmyp

1816 — cTaHoBUTCA YneHoMm KoponeBckoro
ObuwecTtBa JloHOoOHa

1817 - marucTp

1819 — npodheccop BanHBYpPrckoro
YHUBEpCUTETA

34



;@5 Yapnb3 babouax

B 1820 ctaHoBuTCcs yneHom Koponesckoro
ActpoHomundeckoro ObLiecTsa

* 1827 — ymepnu oteu, xeHa u 2 geteun

* 1827 — ctan npodgeccopomMm MaTteMaTUYECKNX HAYK B
Kembpuoxe

* 1832 — n3bpaH MHOCTPaAHHLIM YfIEHOM-
KoppecnoHaeHToMm [NeTepbyprckon akagemmm Hayk

* B 1839 rogy yBonunca oTtyga v 40 KOHUA XXU3HU
3aHMMancsa paspaboTkon BblYUCIINTESbHbLIX MaLUWH
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;@5 OCHOBHbIE pe3ynbTaThl

* Cospgan BaroH-nabopatoputo 6€30nacHOCTU ABMXKEHUSA
* [Mpuayman cnuaoMeTp 1 TaxomeTp

* CKOHCTpYyupoBarn nonepeyHo-CcTporanbHbIi 1 TOKapHO-
PEBONbBEPHbIN CTaHKK

b I'Ipm,qyman MeTOadbl N3roTOBJIEHNA 3y6anb|x Konec

* [Npeanoxun HOBbIA METOA 3aTOYKN NHCTPYMEHTOB U NUTbS
noa AaBneHnem

* CopencrtsoBan pedopMUpPOBaHNIO NOYTOBOW CUCTEMbI B
AHrnunu

* CocTtaBun nepsble HagEXHbIE CTpaxoBble Tabnuubl
* «CpaBHuUTEnNbHbLIN 0030p Pa3nMYHbIX CUCTEM CTPaxOBaHUSA
XKU3HN»

36



@EOCHOBHHG pe3ynbTaThl (2)

* 3aHunmancs Teopuen (PyHKLMOHaNbHOro aHanusa
* Bonpocsl wuposaHus

* ['pammaTurka n crnoBapb MUPOBOIO A3blKa

* «Tabnuua KOHCTaHT AN MNeKonUTaKLWnX»

* CTpyKTypHas NMHrBMCTMKA

* [Mposepka popmyn Ansa NpocTbIX YMcen

* [Npugyman opTanbmMockon, celcmorpad, yCTpoMCTBO As
HaBeJeHUs apTUNNepumncKoro opyans

¢ 3aHumancs QKCNnepmnMeHTalribHbIMWN NCCriegoBaHNAMU
ANeKTpoMarHeTnu3ma

* [lpoBepka runotes

* [eonormna n reoguanka
37



@EOCHOBHHG pe3ynbTathbl (3)

* YyacTBOBan B aKcnegmuumn Ha Besysuii, norpyxancs Ha gHo
03epo B BOAOA3HOM KOJIOKOS1e, y4acTBoBan B
apXeoriorMyeckmMx packonkax, nyyan saneraHue pya,
cnyckasicb B LUAXTbl

* KHura «9koHOMMKa TexHornorum n nponssoacTts» 1834

* CrnaxunBaHne NnpoTUBOPEYNiA MeXay HayKon 1 penurnen
(“OeBsaToin 6pnoxyoTepckm Tpaktat” 1837)

* Crtatba “O npuHuMnax NnocTpoeHnss oOpyaun Anst TOKapHOW
0bpaboTkn n ctporaHnsa metannos”

* Knura “OTpbiBKM 13 X1n3HM hprnnocoda” 1864
* Pas3HocTHaa malumHa
* AHanutu4yeckas malumHa

38



;@;qapnbs B3a66uax - 1792-1871

* PasHocTHas MawwwuHa 1822 AHaHMTquCKaﬂ MaMMHa

— OrpomMHbI KanbkynsaTop

* AHanutmnyeckaa MawwuHa
1833
— Morna coxpaHsaTb 4Yncna

— Bbluucniutens “menbhHuua’
ncrnosnibo3oBan
MeTannmyeckme nepdokapThbl
Ans BBOAa

— bbina naposon matumHown!

— TovHOCTb 40 6ro 3Haka nocne 39
3anaTon




é}é PasHocTHaa MalwuvHa

i
@Enqﬁmas To SEiance Museum pry==—n
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QE PasHocTHasa MalnHa




[MpuHUKMN paboTbl pa3HOCTHOW
MaLnHbl (1)

* MeTo4 KOHEYHbIX pa3HOCTEN
— Bosbmém gudpepeHumnansHoe ypaBHeHe
u'(z) = 3u(zr) + 2.
— 3ameHUM NpPoM3BOAHYHO Ha KOHEYHYHO pa3HOCTb
u(r+h) —ulzr)
3 S

— lNonyyaem annpoKCMMUPOBaAHHYO hopmy

ulr+h) =ulx)+ h(3u(xr)+ 2).

u'(z)

4



[MpuHUKMN paboTbl pa3HOCTHOW

MaLLUuHbI (2)

e 2xM2 —3x+2
X f(x) Delta_f Delta*2_f
0 2
-1
1 1 4
3
2 4
3
4 43




[MpuHUKMN paboTbl pa3HOCTHOW

MaLUuHbI (2)

e 2xM2 —-3x+2
X f(x) Delta_f Delta*2_f
0 2
-1
1 1 4
3
2 4 4
3 4
4 44




[MpuHUKMN paboTbl pa3HOCTHOW

MaLUWHbI (2)

* 2xM2 —-3x+ 2
X f(x) Delta_f Delta?2_f
0 2
-1
1 1 4
3
2 4 4
7
3 11 4
11
4 22 =




Bexu coszganua (1)

* 1812 — nepBble naen noa BAUSHNUEM NOEN
6apoHa NpoHn 0 3 YpOBHEBBLIX BbIYNCNEHNAX
* 1819 — Hayano paboT Hag manown
Pa3HOCTHOW MaLUMHOW
* 1822 — okoH4YaHMe e€ cTpouTenbCcTBa
— 18 paspsigoB
— To4HOCTb 8 3HaKOB Mocne 3ansTon
— 3HaYeHUsA MHOro4NeHOB 70N CTENEHMN
— 12 yneHoB nocregoBaTeNbHOCTU B MUHYTY y



Bonbluas
pa3HOCTHasA MalluHa

* Ha 1827 6bino notpayveHo 3500, HO He
AOCTpOeHa

* B 1830 B0o30OHOBNEHO €€ co3aaHune

* K 1834 6bi1510 notpadeHo 17000 + 6000
dyHTOB, HO NPOEKT He BbIN 3aBepLUEH

* 1854 — weep LWowny cTpouT MaLLnHy
* 1991 — Bocco3aaHme Pa3HoCTHOM MaLLUHbI
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Bonbluas
pa3HOCTHasA MalluHa

* 25000 peTanen

* 14 TOHH

* 2,5 MeTpa BbICOTOM

* [leyaTHOE YCTPOWUCTBO BbIBOAA

* [MamaTtb 6KO (1000 50pa3psaaHbIx
4yucen)
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é}é PasHocTHaa MalwuvHa

i
@Enqﬁmas To SEiance Museum pry==—n
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QE PasHocTHasa MalnHa




PasHocTHaa MawwuHa

51



8

Bocco3naHne 1991
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8

Pa3HocTHaa malumHa
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ApXUTEKTYypa aHanUTUYeCKoU
MaLlnHbl Babbunoka

ApxuTeKTypa aHaIMTU4EeCcKon
CHYETHOM MaLUMHBbI C TONKMU
3penunn 4. babbuaxa

«MenbHuua»
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ApXUTEKTYypa aHanUTUYeCKoU
MaLlnHbl Babbunoka

Memory

\ Y

Input
Arithmetic
Control logic unit
unit
~ | I > Qutput

Y

Accumulator



Q@E Bexn co3naHus

* 1834 — Havano paboThbl

* 1851 — okoH4aHuMe paboT, mawmnHa HE 6bina
co3faHa

* 1888 - 'eHpKn B3ab6uK nocTpomn
“npoueccop”

* 1906 — I'.BabOMaX NoCcTpoun AENCTBYIOLLYIO
MoJenb aHaNUTUYECKON MaLUUHBbI

* bbinn nogcunTaHbl nponssegeHna Yucna "nn'
Ha Yncna HaTypanbHOro psga ot O4HOro 4o
32 ¢ TOYHOCTbIO Ao 29 3Hakos!
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;@; AHanuTudeckas MawwuHa
i
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Q@E AHanntndyeckaa MawunHa
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Fig. & Flan of Sawlylival Engine with 7rid laros, 1855 Bodrawie



AHanutnyeckaa MawnHa

M W

jﬁ%

Figure 2.8. Babbage’s Plan 16 for the Analytical Engine in August
1840, The original plan drawing of the mechanism has been
A g

d to show the fi hips of the principal
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Apa A
{%@E (

Brycta JlaBnaunc
1815-1852)
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;@5 Apga Aerycta JlaBnauc
(1815-1852)

* [lepBas nporpaMmmucTKa

* Hanwucana nporpammy ans
aHaNMUTMYEeCKON MalLUVHbl BblYMCIIEHNE
ypaBHeHus BepHynnu

* lMpunaymana noHaTus yukna, paboyen
a4Yenku

* HameTuna nognporpammbi 1
6ubnuoTeka nognporpamm,
MoandrKaunumn KoMaHg U UHOEKCHbIN
perncTp
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;@5 Ba6bunax
(MHTepecHble hakKTbl)

* TeHHuCOH
3 Ka>|<p,oe MrHOBEHNE yMunpaeT YEeJl0OBeEK,
— Ho kaxayo MUHYTY YenoBek poxaaeTtcs
* OtBeT TeHHUCOHY
- Ka>|<p,oe MrHOBEHUE yMunpaeT YeIl0OBeK,
— Ho 1,16 4enoBeka poxgaetcs...
* “becnpovrpbilHas” cMcteMa CTaBOK Ha CKaykax
* ABTOMAT 41151 UrPbl B KPECTUKN-HOMNNKN
* PomaH B 3 kHurax
* CtumnaHk (bptoc CtepnuHr, Yunosm M'mbcoH

“‘Mawmuna Pasnuunn” 1990 (2001), Mankn ®nuvHH
“B ctpaHe cnenbix” 1990)
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Cnacunbo 3a BHUMaHue!
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