Anu 1-10
BblyunTb NepmMeHHble, KOHCTaTbl,
MacCMBbI, CTPOKM, BbIDaXXEHWA,

DYHKUMM...

52,

Oun 11-21

BblyunTb NOTOKM, yKaszaTenu,
CCbINKM, KNaccbl, 06beKTbI,
HacnefoBaHWe, NONMMOPGU3M...
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Oxn 22 - 697

MHoro nporpaMmmvnpoBaTtb Ana
cebn. Vluoma B3NnambiBaTb YTO-TO,
HO BCE BPEMA YUMTCA Ha OILIMGKaX.

—

[nn 698 - 3648

D6uiatbea ¢ ApyruMi
nporpammucramu. Pabotats Hag
NPOEKTaMM C HUMU. YUNTLCA Y HUX.

@@

4

JAuu 3649 - 7781

BblyunTb NPOABUHYTYIO TEOPUTI-
yeckyr ¢pn3mnKy 1 chopmynmpo-
BaTb TEOPMIO KBAHTOBOW rpaB1Ta-
ymn.

DHm 7782 - 14611
Bbiyuntb Groxummio,
MOneKynApHyIo Guonoruio,
TeHETHKY...

[exb 14611
Mcnonb3oBaTth 3HaHUA No
6uonorum ana cospaHna
OMONaXuBalolero 3enbs.

Dlexb 14611

Wcnonb3oBaTb 3HaHWA Mo du3NKe
ANA CO30aHNUA NOTOYHOrO KOHAEH-
CaTopa M BePHYTLCA B feHb 21,

e

Nexb 21
3ameHuTb ceba-v3-npownoro.

[ v -

(*) Ha cnaiige ectb onedatka

Hackonbko A 3Halo,
3T0 Camblii NpocToi cnocob

"Bblyuntb C++ 3a 21 geHb".



BeepgerHue B OOI, nukancynsauuns
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HemHoro OprMmMomeHTOB



OprmomeHTbI

e CemecTp nocBsAWEH ODBEKTHO-OPNEHTUPOBAHHOMY

nporpammupoBaHuto Boobuie n Ha C++ B 4acTHoCTM.

e [naeHasi Knura Cemectpa: Ctueen [lpaTa - A3bik
nporpammupoBatus C++. Jlekunn n ynpakHeruns. - 2012.

[] Eyp,eT OAHa KOHTPOJIbHasA. BepOHTHO, B KOHUE anpens.



Nocnecnosue npowwsioro cemecTtpa



YT1o cTont 3anomMHuUTL U3 npowsnoro cemMmecTpa

BeuHble LeHHOCTY M3 NpOLLNIOro ceMecTpa:

e AcCMMNTOTUYECKAA CIOXKHOCTb aJIrOpUTMOB

e YcTpoiicTBo NamsTu n paboTta ¢ Heli

A ewg Ham npuroanTcst 6asobili cuHTakenc C++, xoTs Mbl €ro

CNJIbHO pacllmpum B 3TOM CEMECTpPE.



Y1o nuwyTt Ha CH++

BctpauBaembie cuctemsl (B Tom dmncie bopTtosblie) — Hanpumep,
astonunot Curiosity

N

v C++ on Mars

Incorporating C++ into Mars
2 Rover Flight Software &

Mark Maimone
JetPropulsion Laboratory
California Institute of Technology

CppCon 2014




Y1o nuwyTt Ha CH++

ObpaboTka gaHHbIx bonblmx skcnepumenTos (Hanpumep 8 CERN),

MogenunposaHne usnkn (NOBCEMECTHO)

s Event (shower) | selacted Track | stanetis | PG Tabls |

Zoom Forwerd Zoom Backward

[ pone - Total particies : 5612 - waiting for next smulation Particle = e+, E = 3.503¢-002




Y1o nuwyTt Ha CH++

«Mosruy cucrem, KpUTUYHBIX KO BPEMEHU BbIMONHEHNS (B CaMbIX
pa3HbIx obnacTsix)




Y1o nuwyTt Ha CH++

«Tsxénsle» npunoxenust — CAD-cuctemsbl, obpaboTka Braeo,
bpaysepbl 1 T.4.

DeE g 11

310 14




Y1o nuwyTt Ha CH++

Wrpbl, cneusddbekTbl, Npounii peHaepuHr




Yto HE nuwyT Ha C++

e Beb-npusioxeHusi — B TeOpUM 3TO MOXKHO, HO B CPELHEM OYeHb
HeyzobHO

e BusHec-noruky KopnopaTuBHbIX CUCTEM — eCTb bonee
3aTOYEHHbIE HA 3TO SA3bIKM

e [lpoToTunbl Yero 6ul TO HK BbINO — NUCATL NPUIOXKEHUE HA

C++ B cpeagHem HebbicTpo



MoxxHo caenaTtb BCE. Ho Asist 3TOro Hy>XKHO 3HaTb OY€Hb MHOTO.

MMpryém He TONBKO A3bIK, HO 1 BNDANOTEKN K HEMY.




3avem BoobOuwe npuaymann OOTI




OTkyaa BCé B3s10Cb

LUens OOT: HopManbHO opraHM30BaTh KOf, KOrga ero MHOro

THE LIFE OF A SofTWARE
ENGINEER .

MUCH LATER...

CLEAN) SLATE. SoLib
FounNDATIONS. THIS TiME
T will BUILD THINGS THE
RUGHT whY.

Done

OH MmY. 1’VE

HAVENT T 7

T AGAIN,




HroaHcbl

BoamoxHbie npobnembl npu ctonkHoseruu ¢ OOTT:

e CoBceM Apyroii B3rfisif No CPaBHEHMIO C NPOLEAYPHbLIM
MporpamMMmnpoBaHNEM

e llHorpa npuAértcs npuHMMaTh Ha Bepy, HTO «TakK npaBga
yaobHO, Korga Koga y>xe MHOro»



OOIn: nepBoe gemo




MepBbIi Npumep

Disclaimer: lMpumep HanucaH MecTaMu y>XacHO pagu NpoCTOTbl
U3JIOKEHNST Ha JaHHOM nekuun. [he NMEHHO yXKac, 1 Kak ero

NOMNPaBMUTb — CTAHET ACHO B XOA4e AaNbHENLNX NEKLNIA.

[MonHblii KOO K 3TOI Nekuuu:

https://github.com/avasyukov/oop-2nd-
term /tree/master/2020/lection01


https://github.com/avasyukov/oop-2nd-term/tree/master/2020/lection01
https://github.com/avasyukov/oop-2nd-term/tree/master/2020/lection01

Bbino B npoueaypHom ctune

// TpeacTaBnenune creka B namstu
struct stack handle

{

int size; // Pa3smep cTeka
intx data; // YkasaTenb Ha AaHHbie
int top; // BepxHnii snemeHt

+

// ®PyHkuum ansi paboTsl co cTeKOM

void init(struct stack handlex s, int size);
void finalize(struct stack handlex s);

void push(struct stack handlex s, int a);
int pop(struct stack handlex s);

void clear(struct stack handlex s);



Bbino B npoueaypHom ctune

Hy Tak un npekpacHo:

{

struct stack handle

init(&sl, 10);
push(&sl, 1);
push(&sl, 2);
push(&sl, 3);

cout << pop(&
cout << pop(&
cout << pop(&
finalize(&sl);

sl:
// VHnT cTeka Ha 10 anemeHTOB
// Yero-nnbyab cnoxum B cTek

endl; // Tenepb poctaHem
endl;

endl;

// 3aBepLueHne paboTol



Bbino B npoueaypHom ctune

A ecnn Tak?

{
struct stack handle s2;
init(&s2, 10);
push(&s2, 1);
push(&s2, 2);
push(&s2, 3);
cout << pop(&s2) << endl;
s2.top = 1; // Oooops

cout << pop(&s2) << endl;
finalize(&s2);



Bbino B npoueaypHom ctune

KTo ckasan «Tak HeyecTHO»?



Mpobnemsbl

OHeBVIp,HbIe HEMPUATHOCTIU:

e BoizbiBatoumnii kog MoxeT BCE cioMaThb

e BroizbiBatowmii Kog 0bsizaH 3HaTb BHYTPEHHIOKO JIOTUKY — Kak
MUHUMYM, BbI3bIBaTh init u finalize, koTopbie Bpoge kak
BHYTPEHHEE [eNo CTeKa

e BoizbiBatowmii Kog 3a4eM-TO [OJSIXKEH 3HATb NPO YCTPOACTBO
struct stack handle co Bcemn ero nonsiMn, xoTs nornyeckn

XO4YEeT BUAETb NPOCTO CTEK



CraHeT B 00bLEKTHOM cTune

class stack
{
public:
stack(int size);
“stack ();
void push(int a);
int pop();
void clear ();
private:
int size;
intx data;
int top;



Hemuoro tepmunos (1/3)

e Knacc — noruyeckas CylHOCTb, cogepXuT B cebe nonsi u
MEeTOAbI

e [onst — paHHble (NepeMeHHble, MacCuBbI, MPOYeE) «BHYTPU»
Knacca, NpYMepHO Kak B CTPYKType

o MeTtonbl — pyHKLMM, «NOTMHECKN MPULENIIEHHbIEY K KIacCy

(«Bxogsiwme» B Kacc)



Hemuoro tepmunos (2/3)

e KOHCTPYKTOP — C/y»KebOHbIA METOZ, BbI3bIBAETCS «KAK-TO
CaM» Npu CO3JaHMMN 3K3eMMsipa Kjacca, oTBevaeT 3a
MHULMANN3aLMo BCEro

[] ﬂ,eCprKTOp - CJ'Iy)Ke6HbII7I METO/[, BbI3blBA€TCA KKaK-TO CaM>»
npn yganaeHNn sK3emMnadapa Knacca, oTBe€4HaeT 3a O4HUCTKY BCEro

e this — cnyxebHblli ykasaTenb, 4OCTyNeH B MeTomdax,
NOKa3bIBaeT Ha TeKyLluii 3K3eMnasipa Kaacca, 4j1si KOTOpPOro

BbI3BaH METO[



Hemuoro tepmunos (3/3)

[ rly6J'|I/I‘-IHb|e METOAbl N NMONA — T€, K KOTOPbIM MOXXET
O6paTI/ITbC$I KoA, BHELLUHWU MO OTHOLLEHUIO K Ksaccy

[ rlpl/IBaTHble METOAbl N NMOoNsA — T€, KOTOPbIE AOCTYMNHbI TOJIbKO

n3 METOO40B CaMOro Knacca



CraHeT B 00bLEKTHOM cTune

class stack

{

// Tlybanunble MeTogpbl Knacca, K HUM MOXHO ObpalLaTbCs N3BHE

public:
stack (int size); // Konctpyktop
“stack (); // DectpykTop
void push(int a); /] <-
int pop(); /] <—|- Metogpi
void clear (); /] <

// TlpuBaTHble nonsi knacca, HeT AOCTyna U3BHE

private:
int size; // Pa3mep cTeka
intx data; // YkazaTenb Ha paHHble
int top; // BepxHnii anemenT



CraHeT B 00bLEKTHOM cTune

KOHCTPYKTOp, MHMLMANN3MPYET NOJS Kiacca Npu ero Co3AaHuu:

stack ::stack(int stack size)

{
this—>top = 0;
this—>size = stack size;
this—>data = new int[stack size];



CraHeT B 00bLEKTHOM cTune

LecTpykTop, YMCTUT NamsATb NpU yAAJIEHUN CTEKA:

stack:: 7 stack ()

{

delete [] this—>data;



CraHeT B 00bLEKTHOM cTune

ﬂpmmep METOoAa, CKAaAbIBAaET HOBbIi 9N1EMEHT B CTEK:

void stack ::push(int a)
{
if (this—>top == this—>size)
{
cout << "Stack overflow!" << endl;
return;
}
this—>data[this—>top] = a;
this—>top++;



CraHeT B 00bLEKTHOM cTune

Mo>xxHo 1 He nucaTb this, ecnu 370 He BbI3bIBaeT npobnem ¢

NMEHaMIN MONEN N NTOKaJSIbHbIX NEepPEMEHHbIX:

void stack::push(int a)
{
if (top = size)
{
cout << "Stackoverflow!" << endl;
return ;
}
data[top] = a;
top++;



CraHeT B 00bLEKTHOM cTune

{
stack s1(10); // VnT creka Ha 10 anemeHToB
sl.push(1); /] YHero-unbyab cnoxum B cTek
sl.push(2);
sl.push(3);
cout << sl.pop() << endl; // Tenepb poctaHem

cout << sl.pop() << endl;



CraHeT B 00bLEKTHOM cTune

stack s2(10);

s2.push(1);

s2.push (2);

s2.push(3);

cout << s2.pop() << endl;

s2.top = 1; // Tak Tenepb Henb3s
cout << s2.pop() << endl;



Yero mbl gobunuce:

e BuisbiBatownii kog He MOXET HUYEro CAOMaTh (no KpaliHen
Mepe, O4eBUAHLIM 0bpasom)

e Ananorn init un finalize cpabaTbiBatoT «kak-HMbyAb camuy B

HY>XHbl€ MOMEHTbI

[ Bbl3blBafOLIJ,Vlﬁ KO, HE AOJIKEH 3HATb NMPO N3HAHKY peann3aumnnm
(I/I 3a04HO CTAHOBUTCA HULLE N L|I/ITE3€M€€)



NHukancynauna




MNukancynauyns

«[MepBoe rnaeHoe cnoBo», oauH u3 bazosbix npuHuunos OOI.

BapVIaHTbI onpeaeneHnsa N TpakKToOBKI:

e VYnakoBKa AaHHbIX N PYHKUWI A5t paboTbl C HUMMW B €AUHbIN
KOMMOHEHT.

o CkpbiTue getaneli peannsauun, orpaHnyeHre oCTyna OfHMX

KOMMOHEHTOB K APYTrnM.

B Pa3HbIX Cny4dadaxX MOryT UMETb B BUAY TOJIbKO MEPBOE, TOJIbKO
BTOpPOE nnn oba NYHKTa BMECTE.



MNukancynauyns

Baz0BbIii NpuMmep: CTek, KOTOPbLIV Mbl TOJILKO Y4TO pa3obpanu.

TexHuyeckn Haw obBEKTHbIN KOA (Knacc cTeka):

e VYnakoBan gaHHble N PYHKLMUN CTEKA B OAHY CYLUHOCTb.

L] CI'IpFITaJ'I N3HAaHKY p€ann3aunmn OT BbI3biBAOLLErO.

JTo u ecTb NHKaNCynAaunms.



MdunHanbHble pemapku




YT1o cTont 3anomMHuUTL U3 nekuymnn

e OOI Bo3HMKaeT Toraa, KorAa Koga CTaHOBUTCA MHOrO.

e ObbekTHBIR Kog cTpouTCcs U3 Knaccoe. Knacc — noruyeckas
CYLWHOCTb, COAEPXKMUT B cebe monist n MeToabl.

e VlHKkancynauus — 3To KOrAa BCs JIOTMKA HEKOTOPOIi CYLLHOCTU

3aMNakKOBbIBAETCA BHYTpPb 3TOI camoim CyLHOCTW.



Fne cemuuapb?

e [pynna 931 (KopotuH) — 806 KIMM

e [pynna 932 (Buptokos) — 324a JIK

e [pynna 933 (JlaBpuHerko) — 319 JIK

e [pynna 934 (Bactokos) — 706 KIMM

e [pynna 935 (Babuyes) — 804 KIMM

e [pynna 936 (Beksnembiwesa) — 705 KIMM
e [pynna 939 (Kynues) — 807 KINM
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TO BE CONTINUED...
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