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[lpy NpoeKTnpoBaHUM AHAINTNYECKON MALLUMNHbI B
1836-1848 ropax ba66buax dakTnyeckn 3agan
HanpaB/lIeHWe BCEMY nocneayouwemMy pasBuTuio
OBM. lNpoeKT co3aaHns aHaIMTUYECKOW MallUHbI
npeaycMmaTpuean uesnbln psa MeXaHU3MOB,
NPUCYLNX HblIHEWHUM DBM:

1.Tex ke naTn KoMNoHeHT (apudmeTmnyeckoe
YCTPOWUCTBO, YCTPOMUCTBO NaMsTU, yrnpaBJieHnd,
BBOJA W BblBO/A)

2.B uncno onepaunn, NnOMMMO YeTbipex
apundmMeTmnyeckmnx, bolsia BKIKOYEHA onepauuns
YCNOBHOIMO nepexoga v onepaunmm C KogamMm KomaHAa

3.Bce nporpamMmbl BblYMCNEHNIN 3aNNCbIBA/INCb Ha
nepdokapTax NnpobnBkamu



Aana JlaBnewuc:

e co34anla nMnepBble B MUpe TeopeTUyecknme OCHOBbI
NporpaMMmMpPoOBaAHUS

* Hanucana nepBbli YYebHUK MO MPOrpamMMmMpPOBaAHUIO
« BOLWIA B UCTOPUIO KaK «repBasi NpoOrpaMMUCTKa».

NMMeHHO JlaBnenc npuHaanexuT wuaesd WCnosib30BaHuUs Ans
noAayn Ha BXO[ MalWlMHbI ABYX MOTOKOB nepdoKapT, KOTopble
6blnn  Ha3BaHbl OMEpPaAUMOHHbIMWM  KapTaMnM W KapTamu
NepeMeHHbIX: nepBble YynpaBnsaamM npoueccom 06paboTku
NAaHHbIX, KOTOpble 6bISIN 3anncaHbl HA BTOPbIX.

NMHpopMaumsa 3aHocunacb Ha nepgokapTbl NyTeM NpobMBKMU
oTBepcTun. N3 onepaumoHHbIX KapT MOXHO 6blJI0O COCTaBUTb
bubnuoteky dyHkumn. Nommmo atoro, Analytical Engine, no
3aMbICNy aBTopa, A0/1KHA 6blsla coaepxaTb YCTPOMUCTBO nedaTu
N YCTPOWUCTBO BbIBOAA pe3y/ibTAaTOB Ha Mnep@okKapTbl A5
nocneayruwero UCnosib30BaHUA.



NMPUNYNHbI HEYAAYUN BOBBUXA

OcHoBHasa npuymHa: babbuaox 4encTBUTENBHO CINLLKOM NPEB30LLESNT CBOE
BpeMsi (B KOHLIE XW3HW OH cKasaln:. «s rotoB oTaaTb rnocnegHve roawl
CBOEN XN3HW 3a TO, YTODObLI NPOXNUTL TPU aHA Yepes 150 neT, u YToObI MHE
noapobHO 0OBbACHUN NPUHUKMN pabdoTbl ByayLKMx MalnH» ). babbnox He
COMHeBarica B OyayLiem pasBuTUM BbIYUCIIUTESTbHOU TEXHUKN.

* HeBO3MOXHOCTb B TO BpemMs obOpabaTbiBaTb MeTansi C BbICOKOM
CTeneHb TOYHOCTU (B TO BPEMA KaK Ans peanus3aumm rpoekTa

AHanMTUYeCcKonM MalunHbl TOSIbKO 3yb4aTbiX Korec noTpeboBanoch 6Obl
HEeCKOmNbKO ThicAY!)

« ®duHaHcoBaa npobnema. Ecnn noHadany pasnuyHble HaydHble
obuwecTtBa c 3HTy3MasMoM nogaepxmeann babbugka, TO COBCEM CKOpPO
OHW Oxnagenu K 3aTpaTHOMY NPOEKTY C pa3mbiTbiMU Lenamu. B 1851 roay
Babbuoxk c ropeybto 3adaBnAn, 4TO BCE, CBSI3aHHOE C MalUWUHOW, OH
caenan 3a cobcTBeHHbIE AeHbrN. I3BECTHO, YTO YYEHLIN B LENAX 400bIUN
MaTepuarnbHbIX CPeACTB Hanucan pomMaH, nbitanca wu3bpatbcss B
[TapnameHT bputaHckon nmnepuun, gaxe ogHO BpemMs urpars B notepelto.
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A3blkn nporpammmpoBaHua 8 CCCP

Mwuxann PomaHoBuy LLypa-bypa n A.l'. EpwioB — co3pgartenu nepsbix
OTEeYECTBEHHbIX CUCTEM aBTOMaTU3aLUumM NporpaMmMmmnpoBaHns ans
OBM «BOCM» n «Ctpena»

(1954-1956 roab!)




A3bIKKM U cucTeMbl nporpammupoBaHmnsa B 1960-e
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Hanbonee akTuBHbLIN Nepuos,
pa3paboTKn SA3bIKOB U CUCTEM
nporpaMmmMmpoBaHuns

npuxoantca Ha 1960-e roasbl.

3a 3TO JecaATuneTne B mmpe
poaunock bonee TbicAYN
pasHOObpasHbIX SI3bIKOB, KakK
YHUBEpPCAnbHbIX, TaK U
cneunannusnpoBaHHbIX, HO
BbKUIN 1 gopocnu ao XXI
BeKa AOXUITN HEMHOIMe, B TOM
yucne 6eccmepTHble Fotran,
Basic, Algol, Cobol, Simula,
Lisp 1 nx nOTOMKW.

Ha pucyHke: «BaBUnoHcKas
BalHA» A3bIKOB NporpamMmmu-
poBaHuA, co3gaHHbix B 1960-e
rogpl




PopocnoBHast OCHOBHbIX BbICOKOYPOBHEBBIX AA3bIKOB
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beccmepTHbIN Fortran

Fortran Fortran-1V Fortran-77
>e b p  Fortran
Basic
Algol-60
] ] ] i ]
1960 1970 1980 1990 2000

Fortran = FORmula TRANSslator

2 [TepBbI BbICOKOYPOBHEBLIN A3bIK

| nporpaMmMmupoBaHus Fortran 6bin
paspaboTtaH B pmpme IBM nog
pykoBoacteom [xoHa bakyca (Backus,
John; p. 1924).

Pabota Haa s3blkoMm Havanack B 1954 .,
nepsas peanusaunsa anga IBM 704 B
BbironHeHa B 1957 r.




C

dparmeHT nporpamMmmbl Ha A3blke Fortran
MAIN PROGRAM
101FORMAT (208)
102FORMAT (//'N=",15, 5X, '"R=’, 15
1//6X, "M’, 5X, PROB)
103 FORMAT (18, F14.10)
201lREAD(1,101) N, IR
WRITE (3,102) N, IR
IF(N) 202, 202, 203
202STOP
203TIF (IR) 202, 202, 204
204M=0
P=COMBF (N, M) *COMBF (IR-1,N-M-1)
1/COMBF (N+IR-1,IR) ...



Basic — 93bIk 4ng Ha4YMHaoLWmX

Fortran Fortran-IV
> .
_ _ _ Visual
\B}asm Altair-Basic Basic
® & @

i
1960

BASIC = Beginners All-purpuse Symbolic Instruction Code

A3bIk Basic Obin paspabotaH B 1964 r. B [lapMyTCKOM Konnemxe B
r. XaHoBepe (Darmouth College, Hanover), wtat Heto-Xemnwmnp



[1lpocTeniuasa nporpaMmma Ha A3blke Basic

Ahhkhhhhhhhhhik

The Original

IR R AR R R R BN B
from the inventors
Thomas E. Kurtz of BASIC

& John G. Kemeny

ABTOpbI A3blka Basic.

Ctout [XoH KemeHu
(Kemeny, John G.; 1926-1993),
cuagut Tomac Kypu

(Kurtz, Thomas E.; p. 1928)

10 dim A(5)
20fori=1to 5

30 input A(i)

40 next i

50 if i=5 then goto 140
60 if A(i)<=A(i+1) then goto 90
70 i=i+1

80 goto 130

90 z=A(i)

100 A(i)=A(i+1)

110 A(i+1)=z

120 i=1

130 goto 50

140 fori=1to 5

150 print A(i)

160 next i



Basic 4 Mlcrosoft

B -

byaoywwne cosgatenun Microsoft Non AnneH (Allen, Paul; p. 1954) u bunn lNentc
(Gates, William; p. 1955) no3Hakomununce ¢ bancukom, pabotas B
KOMMbOTEPHOM Knacce wkoribl B Cuatre (CcHMMOoK 1968 r.)



Hauas ¢ bancuka, komnaHua Microsoft
npespaTunack B KPYMHEWLLYO
codpTBEPHYIO nmneputo, a bunn rentc —
cTan cambiM 6oraTbiM YesIOBEKOM Ha

nraHeTe

LLTab - kBapTupa
kopnopauun Microsoft B
PeomoHae (npuropos,
Cwuatna)




Visual Basic ot Microsoft

#. Bobot_t - Microsoft Visual Basic [design]
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Fhere pl
pe = arm up/down position

p3 = hand open/close position

= rotate po3ition

Ha npoTtskeHunn Heckonbkux gecatuneTtmn Visual Basic octaBanca pupmMeHHbIN
A3blkoM komnaHun Microsoft. B Havyane 1990-x roqoB oH cTan 0ObeKTHbIM U
npuobpen cpeacTsa BM3yaribHOIo NPOEKTUPOBaHUSA




Cobol — a3bik ansa byxrantepos

po >o ] p Visual FoxPro
Cobol / Cobol-85
® b# p  Cobol
\ sQL
e > SQL
i i i i i
1960 1970 1980 1990 2000

COBOL = COmmon
Business-Oriented
Language

Ha doT1o: paspaboTumku
a3bika Cobol y wyTtoyHoro
obenucka, NpucnaHHoro B
NX agpec B KayecTBe
Hameka Ha be3HaaexHo
MeaneHHyo paborTy,
CNOCOBOHYI0 MOXOPOHUTb
camy ngeto. Cnpasa BHU3Y
— ['penc Xonnep




Cobol — asbik anga dyxrantepos

OcHoBHble cBoncTBa A3blka Cobol:
* HE3aBUCMMOCTb Mporpamm ot obopyaoBaHus;
* HE3aBNCUMOCTb NPOrpamMm OT AaHHbIX;
* CINIOXKHble CTPYKTYpPbl AaHHbIX;

* CMHTaKCUC, NPUBIMKEHHBIN
K €CTECTBEHHOMY aHITIMNCKOMY SA3bIKY.



[Tpnmep nporpammel Ha A3bike COBOL
1010 IDENTIFICATION DIVISION. Mporpamma Ha KoGone
1020 PROGRAM-ID “EXAMPLE”. (Havano)
1030 ENVIROMENT DIVISION.
1040 INPUT-OUTPUT SECTION.
1050 FILE-CONTROL.
1060 SELECT CD ASSIGN TO “SYS010” UNIT-RECORD 2540R.
1070 SELECT TT ASSIGN TO “SYS009” UTILITY 2400.
1080 DATA DIVISION.
1090 FILE SECTION.
1100 FD CD DATA RECORD IS C
1110 LABEL RECORDS ARE OMITTED.
1120 01 C.
1130 02 C1 PICTURE 9(4).
1140 02 C2 PICTURE 9.
1150 02 C3 PICTURE X(70).



[Tporpamma Ha Kobore (oOKOH4YaHue)

1290 PROCEDURE DIVISION.
1300 P1. OPEN INPUT CD, OUTPUT TT.
1310 P2. READ CD, AT END GO TO P3.

1320 MOVE C1 TO D1.

1330 MONE C2 TO D2.

1340 MOVE C3 TO D3.

1350 ADD C1, C2, GIVING D4.
1360 WRITE T FROM D.

1370 GO TO P2.

1380 P3. CLOSE SD, TT.
1390 STOP RUN.



Fortran 3.2. A3bIKM U cUCTEMbI NPOorpaMmmMnpoBaHnS
Algol n ero BnuaHne Ha A3blkKU NporpamMMmMpoBaHng

Algol-68

> e >

Pascal

Algol-

Simula
@ —p Simula-67

B C

1960 1970
ALGOL = ALGOritmic Language

B 1958 rogy B Litopuxe (LUBenuapunsa) coctoanacb mexayHapoaHasi KoHdepeHuums,
npeasioxmelLLlasl NPOEKT HOBOIO YHMBEPCANbHOIO MeXayHapoa4HOro A3blka
nporpammupoBaHua Algol-58. B 1960 rogy Ha napmxckon KoHdepeHuumn bbina
NPUHATA OKOHYaTenbHas Bepcua nog HassaHunewm Algol-60.

Ha cHuMKe: y4aCcTHUKM NapuXcKkon KoHdpepeHummn rosiocytoT 3a Anron-60.



Algol u ero BnuaHne Ha A3blku
nporpaMmmMmnpoBaHnS

OcHoBHbIe cBoncTBa A3blka Algol-60:
* MaLLUMHHAsA HE3AaBUCUMOCTb;
* QoopMarnbHbI CUHTAKCUC;
* ONMcaHme nNepeMeHHbIX 1 briodHasa CTPYKTypa;
* pEKypCuS
HopmanbHaa popma bakyca-Haypa (BH®)
<undppa>::= 1|2|3|4|5|6|7|8|9|0

<uenoe 6e3 3Haka>::= <uyudpa>| <umndpa> <uenoe 6e3
3Haka>



AJMTOJ1 n ero BnnsaHme Ha sa3blku
nporpaMmmMmpoBaHng

begin
integer i, n;
real s;

real array x[1:n];
s:=0;

for i:=1 step 1 to ndo
s:=s+X[i];
s:=s/n
end

[TpocTenasn nporpamma Ha Anrone-60, BbluMcnsaowaa cpegHee
apupmeTnyeckoe n 4ucen.

CuHTtakcuc Anrona-60 cpopmumpoBan ctaHgapT Ana BceX Nocrneayrowmnx a3blKos
NporpamMmmmnpoBaHus
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B pesynbrate MHoronetHen nepepabotkn Anrona-60 komutetom IFIP nosasunca
a3blk Anron-68 (nepecmoTpeHHoe coobulieHre noa ped. A. BaH BenHraapaeHa (A.
van Wijngaarden) n gp. onybnmkosaHo B 1975T.)




Pascal n ero notomku

Algol-68 Modula
Algol-60 @— > P Modula
Pascal Delphi
& P Delphi
P Ada
Smallteili/

i i i i
1960 1970 1980 1990

UneH komuteTta no Anrony-68 Huknayc Bupt (Wirth, Niklaus;
p. 1934) 661 NPOTUB MPUHATUS NEPEYCITOXKHEHHOTO
cTaHfaprTa.

B 3Hak gokasaTenbCcTBa CBOeUW NpaBoOTbl OH pa3paboTan B
1971 r. NpoCTON 1 ACHbIA anrononoAodHbIN A3bIK, |
npeaHasHadYeHHbIV npexae Bcero ans obyyeHnsi CTyOEeHTOB B |
denepanbHOM TEXHMYECKOM yHMBepcuTeTe B LLBenuyapun. B
4YeCTb M3obpeTaTensa NepBon BblYUCTTUTENBHOM MaLUUHbI

BupTt HasBan a3bik [lackanem.




[1lporpamma Ha ['lackane, BbluucnaoLlas
cpegHee apnPMETNYECKOE N Yuncen

var
I, N: integer,;
s: float;
X: array[1..n] of real;
begin
s:=0;
fori:=1tondo
s:=s+X([i];
s:=s/n

end.
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Huknayc BupTt (Niklaus Wirth) - wBenyapckmin y4eHbIN, OOUH N3
N3BECTHENLLUNX TEOPETUKOB B 0bracTn pa3padboTkm A3bIKOB
nporpamMmmpoBaHmng, npodeccop KoMnbloTepHbIX Hayk (ETH), Jlaype
npemun TetopuHra 1984 ropa. Paspabotan: lNackanb, Monyna—2‘
O6epoH.




PASCAL

The Ultimate Pascal Development Environment,

HoByo XXn3Hb A3blky Pascal gan dununn
Kan (Kahn, Philippe; p. 1938) —
cospatenb komnunatopa Turbo Pascal
ansa IBM PC n ocHoBaTenb KoMnaHuUu
Borland (1984 r.)

VERSION 30




Delphi - notomok Pascal

Borland

B otnnumne ot yyebHoro NMackans, A3bIK
nporpammmpoBaHna Modula-2, npegnoXXeHHble
Huknaycom BupTtom, naHavanbHO npegHasHavancs
ana npodeccnoHanbHoro NpMMeHeHud

Cpena paspaboTtkn Delphi gompmbl Borland
obbeanHuna nepenoBble JOCTUMXKEHUS TEXHOSTOMMN
NporpamMmMmpoBaHuns: 06beKTHOE pacLUuMpeHne
Aa3blka Pascal, Bu3yanbHo- cobbITUNHOE
NPOEKTUpPOBaHNE, MOAYIbHOE CTPYKTYpPUPOBaHME U
pasgenbHas KOMIUIIAaUus.




Pascal n ero notomku

B 1975 rooy MmnHuctepcTtBo
06opoHbl CLLUA npuHAano pelwieHue
pa3paboTtaTb cTaHOAPTHbLIN A3bIK
Onga nporpaMMmnpoBaHnNS CROXHbIX U
OTBETCTBEHHbIX BOEHHbIX
NPUNOXeHUN. bbin 0ObABIEH
LLUMPOKNN MeXOYHaPOLHbIN KOHKYPC,
B KOTOPOM MNPUHANKN y4actne 15
rpynn paspaboTtymkoB. B pesynbsrarte
HecKonbkux Typos B Mae 1979 roga
BbIABUINCA nobegutens —
dopaHuy3sckas dupma C.1.1.,
pykoBoauTens npoekta >KaH Mxbna
(Ichbiah, Jean).

CHumok cagenaH Ha |l koHtbepeHumn
MO UCTOPUUN A3LIKOB
nporpammunpoBanmnsa, 1993 r.




Cynepasbik PL/1 — cambin

Cobol CITOXKHbIN A3bIK

Algol-60

\ PL/M

i i
1960 1970

PL/1 = Programming Language One

A3bik PL/1 Obin yacTbio
ambuumosHoro npoekta IBM

S/360, oH co3pgaBarncsa B cneLuke u

npeacrasnan cooou
MeXaHMU4YeCKyro cCMeCb naeu us
MHOIMX A3bIKOB. KpUTUKK
CpaBHMBamnm ero ¢ efnkomn co
MHOXECTBOM YyKpaLUeHUH.

EXAMPLE: PROCEDURE OPTIONS (MAIN);
ON ENDFILE (SYSIN) GO TO ENDING:
. GETLIST (A, B, C);

D = B*B — 4*A*C;
= —B/(A+A);
IF D<0 THEN DO:
X1, X2 = E;
Y1 = SQRT(—D)/(A+A);
END:;
ELSE DO;
R = SQRT(D)/(A+A);

Y1=0;

END;

Y2 =—Y1,

PUT LIST (X1, Y1, X2, Y2);
GO TO P1,

ENDING:;
END EXAMPLE;



Simula n Smalltalk — pesontoumsa B nporpammmpoBaHum —
ObbekTHO-OpUeHTNpoBaHHOE NPOrpaMMnUpPOBaHME

Visual Basic
Algol-60
Object Pascal
Smalltalk
Simula-67 P»  Smalltalk
Simula - Simula
\C++
i f f f i
1960 1970 1980 1990 2000

SR Simula = SIMULAIation

~  3a paspabpTky a3bika Simula KpucteH Huropg
(Nygaard, Kristen; 1926-2002), Ha cHUMKe cneBa, U
One-Woxan Oan (Dahl, Ole-Johan; 1931-2002)
ObINN YyOOCTOEHDI BbICLLEW Harpaabl KOMNbLIOTEPHOIO
coobulecTBa — meganu TblopuHra




[lpocTenwiasa nporpamMmma Ha
Smalltalk

|l

a := Array new: 5.

1to: 5do: [:i|aat:iput:

(Prompter prompt: '‘BBeante anemeHT
mMaccuea’) asNumber].

a := a asSortedCollection.

a do: [:i | Transcript putAll: i printString].

AnaH Ken

lNMpocTtenwan nporpamma Ha Smalltalk,
BblyUcnsawwas cpegHee apudpmeTnyeckoe nATH
yucen




C — a3bIK Anst npodpeccnoHanos

Algol-60 Smalltalk
PL/M
Java Java
B C C++ Visual C++
o Pﬁ P Visual C++
1 $|360 1 570 1 9;30 1 9|90 2000

A3bik Cn (C) 6b1n co3gaH leHHncom Puyn
(Ritchie, Dennis M.; p. 1941) B 1973 roay B
Bell Labs B xoaoe pa3paboTkn onepayuoHHOM
cuctembl UNIX. OH passnBan a3bik bu (B),
KOTOPbIM OCHOBbIBaricA Ha Co34aHHOM B
Kembpunokckom yHnBepcutete asbike BCPL
(ot Basic Combined Programming
Language), KoTopblI B CBOIO o4yepenb Dbl
NOTOMKOM

N \\ { Anrona-60




TekcT Ha a3blke C oTnnyaeTcst NTakKOHUYHOCTbIO

float A[9];
for(int i=0;i<5;i++)scanf("%f",&A][i]);
1=0;
while(i<4){
If(A[i]<=A[i+1])i++;
else{
z=A[l];
AliII=A[I+1];
Ali+1]:=z;
1=0;
}
3
for(i=0;i<5;i++)printf("%f\n",AJi]);



C — a3bIK Anst npogpeccnoHanos

BIARNE

STROUSTRUP

The Creator of C+

boapH Ctpayctpyn (Stroustrup, Bjarne; p. 1950) Been B A3bik C
0ObeKkThl 1 npespatun ero B C++



Java — QuTa nHTepHeTa

g

.

S———
JAVA

B 1995 r. dupma Sun Microsystems
npegcrtaBuna A3blk Java ans
NporpamMMmpoBaHnNA B UHTEPHETE.

OH BO3HUK B X04€e peanusaumm
npoekta Oak («[y6»), uenbto
KOTOpPOro ObIfio co3gaHmne CUCTEMbI
nporpamMMmMpoBaHns BbITOBbLIX
MUKPOMPOLIECCOPHbIX YCTPONCTB.

- xerimc TocnmHr (Gosling, James)
- — aBTop Java.




Java-annnetsl

KnueHT * Cepsep
BuptyanbHas
Java-malumHa 4 E==lniernet 77N _ Balit-kopg
JVM
KomnunaTtop
Web-0payaep

. UcXxoaHbIN
TEKCT Ha
Java

r
M. L L R L L
oo NN N N
oo o o N N
A A A A e e e )

Java - TexHonorus




class test

{

inti, n;

float s;

float x[n];

public static void main( String args|[] )

{

}

n=10;

s =0;

for( i=1; i<=n; i++)

{

}

s =s + X[i-1];

s=s/n;

A3bik Java ocHoBaH Ha C++

Java un C#

hv:

.....

F
L

G[;

| Hutkonah Cekynos

P e San s E—

—_DpMnDXeNMi

Visual Studio.NET |

[ s G o— |
mu'

| _fomwyce| |
e ]
__pacnpepcncHinx |

NPHUNOXeNNIR

TepBsti KOMMONCNTHO-OPHOHTHPDOBINNWR
RIBLK IPOTPAMMMDOBAHNN

B ka4yectBe ansrepHaTmBbl Java

kopnopauust Microsoft npegnoxuna a3bik
C# (Cun-wwapn)




[onroxuntens Lisp — MUHCTPYMEHT (PYHKLIMOHANbHOIo
nporpamMmmMmnpoBaHng

Lisp

P Lisp
Mog

i i i 1 |
1960 1970 1980 1990 2000

Lisp = LISt Processing

A3bIK Lisp co3gaH B 1960 roay [>koHOM
MakkapTtu (McCarthy, John; p. 1927 ) B
Macca4yyceTCKOM TEXHOOMNM-4eCKoMm
NHCTUTYTE Ha TEOPETNYECKOM
dbyHOameHTe nambaa-ncumcneHns, npea-
noxeHHoro ewe B 1930 rogy n3BeCTHLIM
aMepuKaHCKUM formkom AnoHso Yepuem.

k. Makkaptn n A.l'. Epwios
CHMMOK 1975 T.



[Mpnmep nporpammebl Ha LISP

(setgL (8 513 11 10))
(defun sum (L)
(cond ((null L) '0)
(t (add (car L) (sum (cdr L))))

)

)

(div (sum L) '5)

lMpumumuensil:

cond — ycrnoBHaga yHKUKUSA, NpoBepstoLLada ¢ NnoMoLlbio dyHKUum null nyctoTy
CMNunCKa,

add — cymmmpoBaHne aprymMeHToB;
car — n3BJieYeHne NepBoro afieMeHTa n3 Crmcka,;

cdr — n3BreyeHne octatka cnucka (6es nepBoro arieMeHTa).

[Mporpamma Ha Lisp nmeet cneunduyveckuin Bua ns-3a obunmsi ckobok. 3a ato
cTyaeHTsl nposeann ero «Lots of Infuriating & Silly Parenthesis» - «MHoxecTBo
pasgpa)karoLmx 1 rnynbiX CKOOOK»



Scheme - 1975 roa

OyHKUMOHANbHbIN A3bIK MPOrpaMMmMpoBaHnsl, oaAnH
M3 AByX Hambonee nonyndapHbIX B HalUWX AHU
ananekToB fA3blKa Jlncn (apyron nonynsapHbIN
ananekt — 31o Common Lisp). ABTOpbI AA3biKa
Scheme — Nan Ctun (aHrn. Guy L. Steele) w
Nxepanbg CaccMmeH (aHrn. Gerald Jay Sussman) u3
MaccauyCceTCcKoro TeXHON0rM4Yeckoro MHCTUTyTa —
co3ganu ero B cepeanHe 1970-x roaos.

[MpoponxeHus - continuation

COCTOSAHME MporpamMmbl B onpeaenéHHbIN MOMEHT, KOTOpPOE
MOXET 6bITb COXPAaHEHO U MCMNOJIb30BAHO A1 NeEpexoaa B 3TO
cocTosdHue. MNMpoaomkeHnsa coaepxxaT BCO MHPOopMaUnto, YToObl
NPOAOJ/IKUTb BbIMOIHEHUS NPOrpaMMbl C ONpPeaenéHHOM TOUKMN.



Prolog — HecocToaBluasaca medta OBM V nokoneHusa

Lisp
\ Prolog
—Ppo » Prolog
i i i i .
1960 1970 1980 1990 2000

Prolog = PROgramming for LOGic

TeopeTnyeckne oCHOBbI A3blka ObINn pa3paboTaHsbl
PobepTtom KoBanbcknum (Kowalski, Robert) B 3anHbyprckom
yHuBepcuTteTe (Llotnanans) B koHue 1960-x rogos

[lepBas npakTuyeckasa peannsayms a3blka
ocyuwecTterneHa AneHom Konbmapu (Colmerauer,

Alain ) B Mapcenbckom yHusepcutete (PpaHumsa)
B 1972,




Pakmebi:

MYyX (neTs), MyX (BaHS),

MYX (KOJs1), XeH (TaH4), keH (MaLua),
MaTb (BaHS, TaHs), oTey, (BaHs, neTs),
oTel (MaLua, BaHs), oTel, (Kons, BaHs).
lMpasuna ebisooda:

poautens (X, Y) :— otew (X, Y)

poautens (X, Y) :(— matb (X, Y)

nen (X, Y) .— poautens (X, Z), oteu (Z, Y)

6pat (X, Y) :— myx (Y), pogutens (X, Z),
pogutensb (Y, Z), X<>Y

lMpumepsbi duarnoeza:

GOAL> pep (konsa, X) Kmo 0ed Konu?

X =Tletd

GOAL> 6pat (mawa, X) Kmo bpam Mawu?

X = Kons

TaHs [leTq

0 BaHsa

Mawa Kons

OnucaHne npegmMeTHOn
obnacTtn ceMenHbIX
OTHOLLEHUN Ha A3blke Prolog



9BM V nokoneHus
KoHuenTtyanbHble otnnumna 3BM V nokoneHus:

* HOBad TEXHOJ10NNA Npon3BoacTBa MUKPOCXEM,
3HaMeHYLad nepexon ot KpeMHUA K apceHngy rajsijind, m
Aarasd BO3SMOXXHOCTb Ha MNMOopAAOK NOBLICUTb
6bICTpO,EI,el7ICTBI/Ie OCHOBHbIX JTOTUYECKUX 3J1EMEHTOB,

* HOBada apxuTtekTypa (He poH-HeEMMaHOBCKas);

* HOBble crnocobbl BBOOA-BbiBOAA MHAOPMaLIMN —
pacrno3HaBaHWe U CUHTE3 pedn N 0bpasos;

* OTKa3 OT TPaaULUMNOHHbIX anropuTMUYECKUX A3bIKOB
nporpammupoBanmna (PopTpaH, Anrosn 1 T. n.) B NONb3y
OeKIapaTUBHbIX;

* OPUEHTALMA Ha 33341 NCKYCCTBEHHOIO MHTENNEKTA C
aBTOMaTM4YECKMM MOUCKOM pELLEeHNS Ha OCHOBE NMOrMYecKoro
BbIBOAA.



Ctpyktypa 3BM V nokoneHus

O
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B kayecTBe 0CHOBHOIO A3blka OBM V nokoneHus
npengnonaranocb ucnonb3oBaTtk Prolog

TIPO/AOT

Jx.Jdoope
A.P. Penntaienn
C.Bajepa

PHHAHCHN
H CTATHCTHRA




Logo — A3bIK A4 CaMbIX MaJiIeEHbKUX

Lisp
Logo
@ e Logo

| | f i f
1960 1970 1980 1990 2000

Asbik Logo, n3obpeteH B 1967 1. B
MIT BblgarowMMca MaTeMaTUKOM U
negnarorom Cenmypom lNenneptom
(Papert, Seymour; p. 1928).

[Mennept B 1958-1963 rogax
paboTan B JKeHeBe Yy 3HAMEHUTOro
ncuxosora >KaHa lNuaxe (Piaget,
Jean), rae 3aHuUMarncs AeTbMu U
NpUpPoaON UX MbILLNEHNS.

VioeiHon ocHoBow Logo siBnseTcs Ha dpoto: Ceiimyp lennept nonyyaet
a3blIK Lisp cTeneHb no4veTtHoro Agoktopa Coduiickoro

yHuBepcuteta (1999 r.)



3.2. A3blKM U cUCTEMbI MPOrpaMmmMmnpoBaHNS
LOQO — A3bIK AJ14 CaMbIX MaJ1IeHbKUX

Lukn

9TO Ayra war 4uncno_uaros

MOBTOPM (4MCIO_LLIAroB

[Bnepen :war Hanpaso 10]

KoHel,

JTO Cnunparib war

ecnu :war < 1 [cTon]

ayra :war 18 —Tpouenypa c
napameTpom

cnvparnb :war/ 2

KOHEed

NMporpamma Ha Logo ynpaBnseT YyepenaLuKkou,
ocTtaBnsawoweun suammbin cnen. C noMmowbo

Pekypcus 3puUTeNbHbIX 0OPa3o0B UHTEPNPETUPYIOTCA BCe ‘

0a3oBble CTPYKTYpPbI NPOrpaMMMUpOBaHUS




LOQO — A3bIK OJ14 CaMbIX Malt€HbKNX

KoHuenuua Logo yunTeiBaeT 4eTCKYH
NCUXOMOrnI0 U paccymTaHa Ha
00yYeHMe LWKOSTIbHNUKOB, HA4YNHasA C
MnagLlnx knaccos | §

Ha cHumMmKe: rpynna oHbIX NPOrpaMmMnUCcTOB Ha pakynbsTeTe
NHdopmaTkn TOMCKOro rocyqapCcTtBeHHOro yHMBepcuTeTa.
3aHaTtne Beget goueHT T.H. NoaayoHas (2002 r.)

Hoeenwmne peannsauumn Logo

MCNOSb3YT NPUHLNNMbI
OOBbEKTHO-OPUEHTUPOBAHHOIO
NpPorpaMMmMpoOBaHuNS.

B nporpamme KOnun Mapgkux, 9
=4 neT, Yyepenallka B dpopme
nedenqa nnasaeT Mo 03epy.




AOPAKOH

ApyxentobHbiu

Pycckuu
ArizopummuyecKul S3bIK
Komopsbiu
Obecrieyusaem
HaznsoHocmb

Co3sgaH B paMkax kocMumyeckon nporpammbl bypaH (paspaboTtka HavaTa B
1986 r.). B pa3paboTke s3blka NnpuHMUManu ydactme OegeparnsHoe
kocmuyeckoe areHTcTBoCo3gaH B paMKkax KOCMUYECKOW NporpamMmbl
bypaH (pa3paboTka Hayata B 1986 r.). B paspaboTke A3bika npuHUManu
ydacTtne denepanbHoe Kocmuyeckoe areHTcTBo (HILL asTomatnkm n

npmnbopoctpoeHuns um. akan. H.A. MNunoruHa, . MockeaCo3aaH B pamMkax
KocmMmuueckou nnornammkl BvDad (Da2na607ka HAaYAaTA R 1986 r) R




[Mapagurmbl nporpaMmmMmMpoBaHnS
OCHOBHbIe NapaganrMmbl NPOrpaMMUpPOBAHUSA:

* MporpaMMmnpoBaHme B MalLUMHHbIX Kogax (Assembler);

* NpouenypHoe nporpammmnpoBanmne (Fortran, Basic,
Cobol, Algol, Pascal, Ada, C, Logo, FoxPro);

* 0ObEKTHO-OPUEHTUPOBAHHOE NPOrpaMmMnpoBaHne
(Simula, Smalltalk, Object Pascal, C++, Java, C#);

* BU3yaribHO-CObObLITUNHOE nporpammmpoBaHue (Visual
Basic, Delphi, Visual C++, Visual Java, Visual FoxPro);

* QyHKLUMOHanbHoe nporpammupoBaHmne (Lisp);

e florndeckoe nporpammmpoBaHune (Prolog).

* aCMeKTHO-OPNUEHTUPOBAHHOE NporpaMMmnpoBaHme.

* NpeaMeTHO-OPMEHTUPOBAHHOE NporpamMmmmpoBaHue.

* CyObEKTHO-OPUEHTUPOBAHHOE NPOorpaMmMmMpoBaHne.



TIOBE

SOFTWARE

THE COMNG STANDRROS COMRLNY

Position

Position

Ratings

Delta

Oct 2010 | Oct 2009 Delta in Position | Programming Language Oct 2010 | Oct 2009 Status
1 1 Java 18.166% | -0.48% A
2 2 c 17177% | +0.33% | A
3 4 [ ] C++ 9.802% | -0.08% | A
4 3 | | PHP 8323% | 2.03% | A
5 5 (Visual) Basic 5650% | -3.04% | A
6 6 c# 4963% | +055% | A
7 7 Python 4860% | +0.96% | A
8 12 i1t Objective-C 3706% | +254% | A
9 8 ] Perl 2310% | -145% | A

10 10 Ruby 1.941% | -051% | A
11 9 11} JavaScript 1659% | -137% | A
12 11 | Delphi 1558% | -058% | A
13 17 111t Lisp 1.084% | +048% | A-
14 24 | TEEEEE1E1 T | Transact-saL 0.820% | +0.42% | A-
15 15 Pascal 0.771% | +0.10% | A-
16 18 1t RPG (0S/400) 0.708% | +0.12% | A-
17 20 |TEEERE111T | Aca 0.704% | +0.40% | A-—
18 14 Hu SAS 0.664% | 0.14% | B
19 19 MATLAB 0627% | +0.05% | B
20 - [T IT | co 0.626% | +063% | B




http://lang-index.sourceforge.net/

Mecto HasBanue [IporieHT
1 Java 17.751%
2 C 16.110%
3 PHP 10.351%
4 C++ 8.154%
5 Basic 6.230%
6 Python 5.339%
7 C# 5.026%
8 Perl 2.412%
9 Delphi 2.305%
10 Ruby 1.924%
11 Objective-C  1.895%

—
)

JavaScript 1.808%



BusyanbHoe (rpagpuyeckoe) nporpaMmmmnpoBaHue

A Project1 - Borland Developer Studio 2006 - DEMOBASE.DEPT

File Edit Search View Refactor Project Table Run  Component Tools StarTeam Oracle Window Help a
D% PhH-888 A& b-INE|ssde | € - €
Rl RBEED EHE 8 % Idemobase.ORAlDZU ~ 28
'__,' *31 Project Explorer - ... & X ﬂwslcome Page @Umtl . DEMOBASE.DEPT ' v &3 '~l Database Explorer... & X
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o = iy demobase.ORA1020 H i g - ] “’G‘ -Z = i
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= | [+ Procedures e @ [[2) Procedures
‘: B0 Sequences Primary . Mame | Type Allow nulls Default Comment @[ Functions
g | & 0@ Tables |DEPTNO | NUMBER i 24 Triggers
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[+ Sequences .Messages _Q Error List | i {Data - demobase. ORA1020 - DEMOBASE. DEPTI 1 ob]ect selected Y
ettt ———————————————————— =




Pa3zpaboTtumnk Delphi n C#

AHpepc XeuncObepr



C#

0OBbEKTHO-OPNEHTUPOBAHHBLIN A3bIK
nporpammmpoBaHusd. PaspabotaH B 1998-2001
rogax rpynrnomn nHXeHepoB nod PyKoBOACTBOM
AHpepca Xeurncbepra B komnaHuu Microsoft kak
OCHOBHOM S13bIK pa3paboTKM NPUNOXEHUN AN
nnatdgopmbl Microsoft. NET. Komnunatop ¢ C#
BXOOUT B CTaHOAPTHYH ycTaHoBKY camon NET,
NO3TOMY NMporpamMmmbl Ha HEM MOXHO co34aBaTb U
KOMMOUMMpoBaTb Aaxe 0e3 NHCTPYMEHTAaSbHbIX
cpencts, Bpoae Visual Studio.

[lepeHsaB MHOroe OT CBOUX NMpeaLecTBEHHUKOB -
a3blkoB C++, Java, Delphi, Moayna n Smalltalk -
C# He noggep>XMBaeT MHOXECTBEHHOE
HacrnegoBaHue Knaccos (B otnn4due ot C++).



Google Go = Python + C++

/___::: The Go Programming Language

Llenb: noBbicuTb CKOpoCTb Python 3a cuér
cTaTuyeckon tmnmsauum C++ npm 3TOM COXpPaHUB
BbICOKUW YPOBEHb $13blKa

GO - KOMNUNNPYEMbIA, MHOFOMOTOYHbIN A3bIK MPOrPaMMNPOBaHMS

Hauano paspabotkn: ceHTs6pb 2007 roaa.

http://golang.org/




[Tapannenuam - oTnn4nTenbHasi ocobeHHoCTb An3anHa Go.

A3bIk BBOOAUT NOHATKE "goroutines” — meToabl, KOTopble
BbIMOJSTHATCA OAHOBPEMEHHO. JTtobasa dyHKUUA MOXKET ObITb
BbIMOMHEHa Kak "goroutine” ¢ noMoLL b YKasaHUAa B
npeduKce BbI3oBa PYHKLNM KIMHOYEBOro criosa "go".

A3blk peanuayeT "channel” MexaHn3m, KOTOPbIN MOXET ObITb
Ncnonb3oBaH Ansg 6esonacHoro oomeHa AaHHbIMU C
"goroutines”.

Check it out!

Install Go now, or try it right here in your browser: [How does this work?]
package main

import "fmt"

func main() ¢

fmt.Println("Hello, HH™)
}

Examples: Hello, World! \»| @ Pop Out [ COMPILE & RUN |




™

Pyton @@, oython

TekcT dpounococpum:

» KpacuBoe nyuiie, 4em ypoasimBoe.

» AABHOE ny4llue, YeM HedBHOeE.

* [lpocToe ny4ylue, Yem CIIOXHOE.

« CrnoXHoe ny4ule, 4Yem 3anyTaHHoe.

* [1nockoe ny4ue, YemM BITIOXKEHHOE.

» PaspexeHHoe nydule, 4em NrioTHoe.

* UntaemMoCTb MMeEeT 3HaveHune.

* Ocobble cry4dam He HacTornbKo ocobble, YTOOLI HapyLwaTb nNpasuna.

* [1pn 9TOM NPaAKTUYHOCTb BaxxHee 6e3ynpeyHOCTH.

* OWKnBKM HMKOraa He AOMKHbI 3aManymMBaTbCA.

« Ecnn He 3amanuuBaloTCca ABHO.

« BcTpetnB ABYCMbICIIEHHOCTb, OTOPOCH UCKYLLEHNE YyraaaTb.

 [lormxeH cyuiectBoBaTb OOAUH — W, XenaTenbHO, MOJIbKO OANH — OYeBUAHbIN
crnocob caenaTtb 3TO.

« XOTH OH NoHa4yarny MoXeT ObITb U HE O4YEBUAEH, €CINN Bbl HE ronnaHaeL
« Cenvac ny4we, 4em Hukoraga.

« XOTSA HUKOrga 3a4acTylo nyyule, Yem rnpsmMo cendac.

« Ecnn peannsauuio crioxxHo 06bACHUTL — naesa nroxa.

« Ecnn peannsauuio nerko o6 bACHNUTL — naesi, B03MOXXHO, XOpoLLa.

* [MpocTpaHcTBa UMEH — oTNMYHaga wTtyka! byaoem genatb nx nobonsuie!



BnusaHue apyrux sisbikoB Ha Python
[MosBuBLUMCE CpaBHUTENBLHO NO3aHO, Python co3gaBanca noa BNnMAHMEM MHOXeCTBa
S13bIKOB NPOrpaMmMmnpoBaHUS:

. ABC (aHrr.) — OoTCTynbl 4N rpynnnMpoBKN ONepaTopoB, BbICOKOYPOBHEBLIE
CTPYKTYpbI AaHHbIX (map) (paktnyeckn, Python cosgaBanca kak nonbiTka ncnpaBuTb
owmnbkun, gonyLweHHble Npu npoektupoBaHnn ABC);

* Modula-3 — nakeTbl, MOy, UCMNOSb30BaHNE el se COBMECTHO C try U except,
MMEHOBaHHbIe apryMeHTbl PyHKUMI (Ha 3TO Takke nosnman Common Lisp);

* Cn, C++ — HEKOTOpble CUHTAKCUYEeCKME KOHCTPYKLNK (KaK NULWET cam [ Bnao BaH
Poccym — OH ucnonb3oBan Hanbornee HeENPOTUBOPEUNBLIE KOHCTPYKUUK 13 C, 4ToObI
He Bbl3BaTb HENPUA3Hb Yy Cn-nporpammucTos K Python);

« Smalltalk — 06beKkTHO-OPUEHTUPOBAHHOE NMPOrpaMMUPOBaAHUE;

» Lisp — otaenbHble YepThbl PYHKLUNOHANBLHOIO nNporpamMmmmpoBadms (lambda, map,
reduce, filter ungpyrue);

_Fortran — cpe3bl MaccuBoOB, KOMMSIEKCHas apndPMeTHUKa;

 Miranda — cMcoYHbl€ BbIPpaXXEHUS;

»_Java — moaynu logging, unittest, threading (4acTb BO3MOXXHOCTEN OpPUrMHANbHOIO
MOAyNsi He peanu3oBaHa), xml.sax ctaHgapTHOWM GUONNMOTEKN, COBMECTHOE
ncnonb3oBaHue finally n except npu obpaboTke NUCKMOYEHMN, NCMOfb30BaHME @ Ans
[EeKopaTopoB.;

* |con — redHepaTopsil.

Bornblwas yacte apyrnx BoamoxHocTten Python (Hanpumep, 6anT-komMnmnaumns
NCXOOHOro Koaa) Takke bbina peanusoBaHa paHee B ApYrnx A3blkax.




>>> print ("3zopascTeyM, Ss!" % "Mup")
SapascTByM, Mup!

1 <= a < 10 and 1 <= b < 20

JleHnBble onepaumn

(a < b) and "meHbme" or "OoJabme MIM paBHO"

"crpoka" + 'crpoka' """rToxe crpoka""" u"lHMkom-cTpoka'"
True or False # OyJIEBE JIMTEPAJIE]

3.14 # umcsio Cc naBammey 3arsToM

012 + OXA # umciia B BOCBMEPUYHOM M MEeCTHaAIlaTepPUUHON
cucrTeMax CUMCIIEHMUS

1 + 27 # memoe 4ymMcyio M MHMUMOE UMCJIO
[1, 2, "a"] # chnwucox

(1, 2, "a") # kopTex

{'a': 1, 'b': 'B'} # cuoioBaps ‘

lambda x: x**2 # HenMeHOBAHHAS QYHKIMSI




Koauposka
# —-*- coding: utf-8 -*-

Pexxnm kanbkyndaropa
>>> 2 ** 100 # BoBBegeHMe 2 B CTEHEeHE

100
1267650600228229401496703205376L
>>> from math import * # mMmopT MaTeMaTHUUeCKUX

OYVHKIINI

>>> sin(pi * 0.5) # BEIUMCJIEHME CHMHYCa OT
[TOJIOBMHEI I

1.0

>>> help(sorted) # IIOMOIE ITO QYHKLIMM
sorted

Help on built-in function sorted in module
~ builtin
sorted(...)

sorted(1terable, cmp=None, key=None,
reverse=False) —--> new sorted list




# IIaH MaccmuB UuCeJl.
npou3BelleHe KOTOPHX
# MakxcuMaJibHO.
b= 1[-2,3,4,-48]
max = b[0]*b[1]
for x 1in b:
for y 1in b:
1f x!=y and x*y > max:

max = X*y

print max

HavTtut 2 pasHBIX BJIEMEeHTa,

# MoxHo 1f x==y:
# pass

# else:




# CcopTUpPOBKA IIY3HPLKOM
b = 12,3,4,5,6,7,10,3,4]
for 1,vl 1n enumerate (b) :
for j,v] 1n enumerate (b):
if b[j] > b[i]:
bli],b[]J] = blJ],bl1]

print b



# IaH MaccCuMB CJIOB, BHBeCcTM B Buige cjoBapsa 10

CaMBEIX BCTpEeUarmmMXCHd GYKB

b=['fall', 'winter', 'summer',6 'defenestrate',
'"compilation']

d={}

max=0

for word in b:
for letter 1in word:
if d.has key(letter):
dlletter]+=1

else:

d[letter]|=1




# JIan cromcok (list), BeEBeCcTM BCe 3BJIEMEHTH yYMHOXEHHEEe Ha
2 (c nmomoumpbion I'EHEPATOPA)

# Hanpumep:

# b=102,3,4,5,6]

b= [2,3,4,5,06]

h=tuple (x*2 for x in Db)

print "h =", h

k=tuple(x for x in b if x%2 == 0) # Bce pmemngmmecs Ha 2
(moGaBmIM YyCJIOBUE)

print "k = ", k

kl=tuple (x*x for x in b if x%2 == 0) # KBampaTe BCeX

Iejdammxcd Ha 2

print "kl =", k1l
k2=tuple (x*x for x in b if (x+13) % 10 == 5)# mMoxerT 6I:>ITI:>‘
YyCJIOBUe Jiobom cJioxHocTym (1f...)




