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CoBpeMeHHble TEXHONOrnu, MeToabl N 93 bIKU
nporpamMmmmnpoBaHng

® f3bikn c AnHammnueckon nposepkot Tnnos. ECMAScript

® Cuctembl ynpasneHus sepcusamu. Git

® PerynapHbie BoipaxxeHus. PCRE

e dyHKUMOHANbHOe nNporpammupoBaHue. Haskell

® ACNeKTHO-OpMeHTUPOBaHHOEe NporpammMupoBaHue. Aspect]
e CtpykTypupoBaHue aaHHbix. XML n ero gpy3bs

® Be6-nporpammupoBaHne. ECMAScript u ero npy3bs



[lpocTpaHCTBO U Bpems4

e 5d, 508 (K3?)
® 2 napbl B Heaesnto, 16 Heaeb
® yyTb MeHee, YEM MOJIOBMHA nap - NeKunu

® ornawleHve nHdopmaumu
® BOMPOCHI MO MUPY NAEN

® yyTh OOJlee, UeM NMOSTIOBUHA Map - CEMUHAPbI

® nopelinBaHue n cagavya 3agad
® BOMPOCHI MO MUPY BeELLEN

® https://wwwsnd.inp.nsk.su/~pugachev/nsu-prog/mtmpl/



Jlornka

® He noHan — 3agam Bonpoc

® Ha napbl CTOUT XOAUTb, 3aaUn CTOUT CAABaThb

® CnaHo BCE 1 BOBpeMs, HET MPOMYCKOB - 5

e CnaHo He BCé/HeBOBpeMsi/He OblJI0 Kakoe-To Bpemd - 2, 3, 4



A3 bIkn



[lapagnrm KpanHe MHoOro

e CTpyKTypHOe MN.: nporpamma - nuepapxusi 6;10kos

® /IMmnepatuBHOe N.: mporpamma - Habop nencTBU

® [IpouenypHoe n.: nporpamma - nepapxms npoueayp

® OO n.: nporpamma - rpad 06beKTOB 1 UX B3aUMOAENCTBUE
e dyHKUMOHANbHOE MN.: nporpamma - rpad dyHkUmni

® [leknapaTuBHOe M.: Nporpamma - onncaHue pesybrara

® Jlornueckoe n.: nporpamma - Habop normueckux npasu

® eL€e napaaurMmol...



OTKyaa pa3HooOpa3ue 3 bIKOB

® {13bIK co3aaBasCcs Noa HEKOTOpYto 06nacTb U MMeeT CpeacTBa A
paboTbl C Hel

e C n mup UNIX
® ECMAScript u mup WWW

® f13bIk co3/1aBaCsl C HAMOPOM Ha BblpaXKeHUeE MbIC/El B
onpenenéHHol popme

® C++ - yepes KJlaccbl U OOBEKTHI
® Haskell - uepe3 dpyHKkuMM 1 maTemaTuky

® fI3bIK cO3aaBasiCd NOTOMY, UTO MPeabIAYLLMIA HaJ0e

® C++ - notomy, uto Hagoen C
® TypeScript - notomy, uto Hagoen ECMAScript



Cuctema/nposepka TMNOB

e Ctporasi/cunbHas tTunmusauus: 1 + 1.0 — ounbka
® Hectporasi/cnabas tunuzauymsi: 1 + [1] = 2
® jlpHag TMnu3ayug: var x: int := 1
® HegBHag Tunmusayug: var x := 1
e Ctatnueckaa tunmudaunga: 1 + [1] - oumbka KOMIUIALIMU
e [IluHamunueckad Tunusayua: 1 + [1] - owmbka UCHONIHEHUA
® YTuHag tunusaymng:
f(x) = x+1 - forall x: defined plus(x, int)
® Tunbl Kak BlOXXeHHble MHOXecTBa: class A derives B
® ABTOMaTUUYeCK1UI BbIBOJ TUTOB:
int x = £f(2); f(x) = x+1 - f: int —> int



ECMAScript

10



JavaScript

® 1995, Brendan Eich

® ctaHaapt: ECMA-262, a3bik ECMAScript

® MynbTuUNapaaurMeHHolii (umn. n. (npou. n., OOI1, nport. n.), ®I1)
® nHaMuyeckas ciiabas HesiBHas Tunusayusg 6e3 BbiIBoga TUMOB

® aBTOMATUUECKOe yrnpaseHne namsTbo

® oHOMOTOUYHas paboTa c ynopom Ha
COOBITUIAHO-OPMEHTUPOBAHHYIO APXUTEKTYPY M aCUHXPOHHOCTb

® Kak Obl MHTepnpeTupyemblii (yxke 1aBHO HeT, B V8 mxBa
KOHMensiTopa)
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[lpumep Habopa MHCTPYMEHTOB A1 BO3HU C JS

e Notepad++ nns HanucaHus koaa

e Chrome, DevTools (F12 button) nnga ncnonHenus c rpacdukoi
® Node.js a/19 UCMNOMHEHUS B KOHCOMEUKe

® repl.it ans vrp B Bebe

12



Cdepuueckuin B Bakyyme Hello, world B
ECMAScript

throw new Error('Hello, world!"');

B ECMAScript HeT cTaHaApTHOrO YHMBepcaibHOro cnocoba BbiBOAA.
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KusHeHHbiii Hello, world B ECMAScript

console.log('Hello, world!"); // web, Node.js
alert('Hello, world!"); // web
document.write( 'Hello, world!"); // DOM (web)
WScript.Echo('Hello, world"'); // WSH

import System;
Console.WritelLine('Hello, world!"'); // JScript.Net
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OCHOBHbIE TUMNbI

e Number - HegnuHHoe Uenoe (326UT) + ¢ NnaBalLLeli TOUKO
(6461T)

©1,1.0,1.2e-3, nocTynHsbl +, —, &, ... - kKak B C, **, Math.sin(x),
Math.exp(x), ...

® typeof 1 == 'number', Number('1l') ==

e?2 / 3 == 0.6666666666666,7 / 2 | 0 ==

® String - cTpoka (Beaét cebs kak MMmMyTabenbHas; OHMKoa no
YMOJITUaHUI0)
11} mee

® 'abc', "aaa\r\n", "ixak", poctynHel +, s[1], s.slice(2, 3) u T.A.
e typeof 'ixak' == 'string'

® Boolean - nornueckoe 3HaueHue

® true, false, noctynHbl &&, ||, !, ...-kak B C
® typeof true == 'boolean',6 Boolean('false') == true
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OCHOBHbIE TUMNbI

® Undefined - BceneHckaa nyctoTa

® undefined, xpaHnTcsa Bo Bcex HEMHULMANN3NPOBAHHBIX 3HAYEHUSX
® typeof undefined == 'undefined',6 void 10 == undefined

® Object - reTeporeHHbIN accouMaTUBHbIN MacCuB

e {a: 3, b: 3}, noctynHbli o[ 'a’'], akBMBaneHTtHoe 0.a, 'a’' in owu
T.0.

® null - kak undefined

e typeof {} == 'object'

® Array - reteporeHHbln maccus (Object, B knouax KOTOporo
cTpoku 3 umndp)
® Array(10), [1, "2", true], noctynHbl a[@], a.length, a.slice(2,
3) nT.0.
® typeof [] == 'object'



OCHOBHbIE TUMNbI

e Function - ¢pyHKUUS

e function f(x) { return x+1; }, function(x){ return x+1; }, x
=> x+1
® typeof (x => x+1) == 'function',6 Function('x', 'y', 'return
X+y')
e Symbol - HEBMAMMBIN KJIOU B aCCOLlMATUBHOM MacCUBe

® Symbol('a'), noctynHbl obj[Symbol('a’') ]
e typeof Symbol('a') == 'symbol'

® BigInt - nninHHOE Lenoe

® BigInt('12342359804250'), 1234354902n, nOCTYNHbI +, —, ** ..
® typeof 123n == 'bigint'
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3HaueHus, pyHKUUY

var x = 10; // nmepemeHHasi, BUAHA BHYTPU QYHKLUHU
const v = 20; // KOHCTAQHTA4, BUAHA BHYTPU QYHKLUMU
let 1z = 30; // nepevmeHHaAs, BuJHA BHYTpPU CKObOOK

function sum (x, y) {

console. log('ha-ha, classic', x, Vv);
return x + y;

}

x = 11; // NpuUCBAMBAHUE
X += sum(y/z, z); // cuHTakcmumc B ctwie C/Java
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null ==

null ===

ABTOMaTMyeckne KacTbl

// '12" (+ KacTuT K CTpOKe, KOrJa HEe YMCIIO)

// '12'

// rrs

// 1 (yHapHbIM IJIOC KACTUT K YMUCIY)

// 3

// 1 (apugpmeTnyeckme KACTAT K YMCIIY)
// 2 (1mobuToBbie KACTAT K L€JIOMYy YUCIIY)
// 1

// 2.2 (Jlormyeckme BO3BpAUjANT 3HAYEHME)
// true (cpaBHeHME KACTUT K...)

// false (===, !== cpaBHuBawT b6€3 kacTa)
// 0

// true

undefined // true

undefined // false

Mopanb: unTaTh CTaHAAPT UK He eNaTh ABA ONepaHaa pa3Horo
Tuna 6e3 HagobHOCTMU.
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YUTto ectb ctnHa? Yto ectb N10Xb?

® |/IctTnHa - true
® Jloxpb - false

® [IpuBoautca Kk uctnne 1, [1], [ ], {}, "aaa",x => 1
® [Ipusoauntca ko mxu 0, """, null, undefined

® [IpuseneHue ocywectenswT if, !, pyHkuma Boolean
® [lpuBeneHue ocyecTBNSIOT B ryouHe aywim &&, | |
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[lepepaua no...

® Number, Boolean - sHauenuio
® String - 3HaueHuto (paKTUUECKM - MO KOHCTAHTHOM CChlJiKe)
® Array, Object, Function - ccbinke

var refX = {X: null};

function setX(rx, vx) {

rx.X = vVX;
¥

setX(refX, 1);
refX.x // 1
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BeTBnenud, ymknol

if (a || c > 100500) { aaa(); bbb(); }
else eee(); // mMoxHO omyckaTb CKObku kak B C

while (1) { console.log('Again'); }
for (var x=1, 1=2; x<i; i++) { ... }
for (var i in {a: 3, b: 5}) {

console.log(1); // 'a' or 'b’
}

for (var x of [1, 2, '"too much']) {
console.log(x); // 1, 2 or 'too much’

¥

22



function () { // {} BemyckaeTr var
// x == undefined
if (0) { var x = 2; }
// x == undefined
if (1) { var x = 3; }
// x == 3
}

function () { // QyHKLUMA He BbIIyCKAET var
// unknown x
function() { var x = 2; /* x == 2 */ }
// unknown x

}

function () { // {} He Bhimyckaer let
// unknown x
if (1) { let x=2; /#x==2 %/}
// unknown x

¥

Ckoynbl
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dyHKUMS Kak 00beKT NepBOro Kjacca

var fac

function (n) { return n > 0 ? n * fac(n-1) : 1; }
let sqr

X => X¥X;

function applyTwice (func) { // ¢. Ha Bxoge, ¢. Ha Bbixoje
// func - B 3aMmbIKaQHUU

return x => func(func(x));

}

console. log(applyTwice(sqr)(2)); // 16
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HeaBHblii aprymeHT this

function func () {
console.log(this);

}

func (); // this - rn. obvekT win null B strict mode

var obj = {aaa: func};
obj.aaa(); // this - obj
obj['aaa']l(); // this - obj

var f = obj.aaa;
f(); // CAVEAT, PYTHONER!
// this - 1. obvekT win null B strict mode

var g = obj.aaa.bind(obj);
g(); // this - obj (kak B muToHe!)
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HesiBHbIN aprymeHT this n cTpenouHas
byHKU NS

let func = () => { console.log(this); };
func (); // this - null

var obj = {aaa: func};
obj.aaa(); // this - null
objl'aaa'](); // this - null

var f = obj. :
f(); // this - null

var g = obj.aaa.bind(obj);
g(); // this - null
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AprymMeHTbl M0 yMOn4YaHuio, “-nakoBka
MaCCUBOB U OODBbEKTOB

function f(x = 10, v = 20) {
return x + v;

¥

console.log(f()); // 30
console.log(1l, 1); // 2
console.log(...[1, 21); // 3

function g({x = 10, v = 20} = {}) {
return x + vy;

}

g({x: 1, y: 2}); // 3
gO; // 30
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OO6beKTbl 1 MPOTOTU b

function cube (a) {
this.size = a; // npuHagiexuT obbEKTy
this.getSize = () => a; // npuHamiexunT 0b6bEKTy

}

cube.prototype.dim = 3; // npuHagiexuT BCeM Kybam
cube.anotherDim = 10; // npuHaQIeXuT KOHCTPYKTOPY Kyb6OB

cube.prototype.vol = function() { // npuHamgiexur BCeM Kyban
return Math.pow(this.size, this.dim);

¥

let ¢ = new cube(2);
c.size /) 2
c.getSize() // 2
c.dim // 8
c.vol() // 3
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OO6beKTbl 1 MPOTOTU b

// B Cc Jexar size wu getSize
'size' 1in cC // true
c.hasOwnProperty('size') // true
c.size = 10 // u3smMeHwM pasmep Kyba

// B ‘cube.prototype mexar dim u vol’

// ec/iM CBOJMCTBA HEeT B C, OHO bepérca m3 cube.prototype
'dim' in c // true

c.hasOwnProperty('dim') // false

c.dim = 4 // nobaBuwmm dim B C
c.dim // 4
c.hasOwnProperty('dim') // true

cube.prototype.dim // 3
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function A() {}
A.prototype.x = 1;

function B() {}

B

.prototype = new A;

function C() {}

C

.prototype = new B;

let o0 = new C;

0]
0

0]
0
0]

-hasOwnProperty('x")
.constructor

instanceof A
instanceof B
instanceof C

Llenouka npoTtoTunos

// false
// QYHKUMSA A

// true
// true
// true
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AccoyunaTUBHbBIN MacCUB UMN 00DbEKT?

N To, 1 apyroe, Npryém MO>KHO BbICTPeNIUTb ceOe B HOTY.

var o = {a: 2};

'a' 1n o // true

0.hasOwnProperty('a') // true
Object.prototype.b = 3; // coMaiIn 1n
'b' 1n o // true

0.hasOwnProperty('b") // false
"hasOwnProperty' in o // true

o.hasOwnProperty( ' hasOwnProperty') // false

o[ "hasOwnProperty'] = 4; // cnomamm hasOwnProperty
0.hasOwnProperty('a’') // oumbka: 4 — He QYHKIUA
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AccoUumaTMBHbIN MaCCUB

var o = Object.create(null); // obrexkT b6e3 mpoToTHna
0.a = 2;
Object. .b = 3;

'a' 1n o // true
'b' 1n o // false
"hasOwnProperty' in o // false

B Takom accounaTuBHOM MaccuBe CMOKOWMHO MpoBepseM Hannuue
K/toua yepes 1n.
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OOIT - O6épTka Haa NpoToTUNAMM

class cube {
constructor(a) {

this. = a;
this. = () => a;
}
vol () { return Math.pow(this. , Cube. ); }
set volume(v) { this. = Math.pow(v, 1/3); }
static dim = 3;
}
let ¢ = new cube (2);
C. /) 2
c.vol() // 8
C. = 64
C. // 4
C. // cube
C. // 3
C. .call(c)



OOIT - O6épTka Haa NpoToTUNAMM

class redcube extends cube {
constructor (a) {

super(a);
this. = 'red';
}
getColor () { return this. }

}

let rc = new redcube (2);
rc.hasOwnProperty('size') // true
rc.hasOwnProperty('color') // true

rc. . -hasOwnProperty('getColor"') // true
rc. . .hasOwnProperty('vol') // false
'vol' in rc. . // true
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Toukn c 3angrTomn

var a = 3; // xody — CTaBJIo
var b = 4 // xouy - He CTaBJilo
var ¢ = 3 + // mapcep YMHbin,
2, // OH IOUMET
return // ync... byger return undefined
5 // a 3To omeparop 5, HMKOIZA HE BbIIOJIHUTCSH
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MHOTro uTO - 0O DBEKT

2..toString() // MOXHO 3BATb METObI

new Number(2) // MOXHO 6OKCHUTD
new Number(2) instanceof Number // true
typeof new Number(2) // 'object'

Number (2) // moxHo kactoBaTb (60KCUTb M Ccpa3y AHOOKCUTD)
Number(2) instanceof Number // true
typeof Number(2) // '"number'

2..constructor.prototype.twice = function() {
return this * 2;

3

2..twice() // 4

Boolean.prototype.is = {'bool': 111111};
true.is.bool // 111111
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Reflection u T.1.

var a = {'a': 1};

Object.defineProperty(a, 'b', {
enumerable: false,
configurable: false,
writable: false,
value: 2

})s

for (var 1 in a) 1; // 'a' m Bcé; 'b' He enumerable
'b' 1n a // true

Object.keys(a) // ["a"]
Object.getOwnPropertyNames(a) // ["a", "b"]
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MeToabl Array.prototype

e slice: [1,2,3,4,5].slice(2,3) // [3]
® push: var a=[1]; a.push(2); a // [1,2]
® pop: var a=[1,2]; a.pop() // 2
® map
[1,2,3].map(x => x+1) // [2,3,4]
[1,2,3].map(x => 1) // [1,1,1]
[,, undefined].map(x => 1) // [,, 1]

® reduce
[1,2,3].reduce((x, yv) => x+y, 0) // 6
[1,2,3].reduce((x, yv) => x+y, '!'') // "1123"

o filter: [1,2,3].filter(x = x % 2) // [1,3]
® He meToA He npoToTuna length
[1,2,3].length // 3
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KoHrnmupoBaHue KonnekumsaMmm - nosie3Hoe
ymMeHune

cat text # BeCcb TeKCT
cat text | grep ololo # Tombko TO, rge ectb "ololo"
cat text | grep ololo | grep azaza # ... "ololo" m "azaza

SELECT filtered.line FROM (

SELECT line FROM text WHERE line like '%ololo%'
) as filtered
WHERE filtered.line like '%azaza%';

const fs = require('fs');
const arr = String(fs.readFileSync('text')).split('\n');
console.log(arr

filter(x => x.indexOf('ololo") >= 0)

filter(x => x.index0f('azaza') >= 0));
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reduce - yHUBepCanbHbIN LMKIT

const map = (f, xs) =>
xs.reduce((xs, x) =>
xs.concat([f(x)]), [1);

const reverse = XS =>
xs.reduce((xs, x) =>
[x].concat(xs));
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Nudopmayns

e https://developer.mozilla.org/en-US/docs/Web/JavaScript
e https://developer.mozilla.org/ru/docs/Web/JavaScript
e https://learn.javascript.ru/
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