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[IporpammMHoOe o6ecnieyeHue

e CucremHoe
e T[lpuknagHoe (application)
e MNHCTpymeHTanbHOE

JdTansl pa3padéoOTKU NPOrpaMmsl

e [locTaHoBKa 3afauu (aHanu3 TpebosaHuin, cneunduraumns) — 20%
e [IpoeKktuposaHue — 15%

e KoauposaHue —20%

e Otnagka—20%

e TectnposaHue —25%

AHanus TpeboBaHuit M cneundmrKkauma (npumep)

3agava: pa3paboTaTb NPUNOKEHWNE, BbIYUCAAIOLLEE MACCY NOOr0O CTEPXKHSA, KOTOPbIN MOXET ObITb U3
pa3sHbIX MaTepManos.

KaK 3aaTb pasamep CTEPXKHA U B KAKMX egUHMLAX?

(R1,R2,LuanD1,D2,LunR,d,LuanD,d, L)

Kak 3agaTtb matepuan?

B Kakom BuAe BbIBECTU pe3yabTaT pacyeTa’?

IIporpamma

e McxoaHas
e BbinonHsemasn

A3BIKK NpOrpaMMHUPOBAHUA

e HW3KOro ypoBHSA (MalIMHHO-OPUEHTMPOBAHbIE): MalLMHHbIA Kod, MHEMOKOA, accembnep
(PDP-11, Intel x86, ARM, ...)
e BbicoKkoro ypoBHsa: Pascal, C/C++, C#, Python, ...

Accemonep

PDP-11
DEC — Digital Equipment Corporation, 1970-80x, MMHW- 1 MUKPO-IBM

.TITLE HELLO WORLD
.MCALL .TTYOUT, .EXIT

HELLO:: MOV #MSG,R1 ; R1 - YKA3ATENb HA TEKYWWA CMMBON
1$: MOVB (R1)+,R0 ; CMMBOJN B ROJ
BEQ DONE ; EC/IM CMMBON HOJMb, BbIXOA,
.TTYOUT ; NMEYATb CUMBONA

BR 1% ; CNEOYHWMA CUMBON
DONE: . EXIT
MSG: .ASCIZ /Hello, world!/

.END HELLO



PDP-11

; obpaboTka CUrHanos C AaT4YMKOB obbekTa ynpasfieHuA
5 3anyck Kaxable 4 mc

BUF11: .WORD ©

BUF12: .WORD ©

BUF13: .WORD ©

P1: .WORD BUF11

ST:MOV P1,R1
MOV @#160120, (R1)+
CMP R1, BUF13
BLE 1%
MOV #BUF11,R1
1$:MOV #BUF1, P1

x86
Intel 8086 - 1978

HELLO DB 'Hello, World!'
LEA DX, HELLO

MOV AH, 9

INT 21H

GET_KEY:
MOV AH,1
INT 21H
CMP AL, 'Y'
JE YES
CMP AL, 'N'
JE NO
INE GET_KEY

NO:

Accembnep
loe?
e 3JnemeHTbl OC
e Cuctembl peanbHOro BpemeHu (ynpasnstowmenporpaMmmsi)

+3¢PeKTUBHbIN Koa, (Manbii 06beM, BbICOKasi CKOPOCTb paboTbl)

- Heo6x04MMOCTb 3HaHUA aPXMUTEKTYPbI NpoLeccopa, 60blIoe KONNYECTBO KOMaHA, HU3Kas
CKOPOCTb pa3paboTku
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A3bIKU NpOo2pamMMupo8aHusi 8bICOKO20 YPOBHS

e YHuBepcanbHble: BASIC, Pascal /Delphi, C/C++, C#, Obective-C, Java, Pyhton, ...)
e CneuuansbHble (LISP, Prolog, VBA, R, JScript, VBScript, PHP, ...)

e Komnuaunpyemble: Pascal, C, C++, Obective-C, ...
e UHTtepnpetupyemble: (BASIC, Python, VBA, R, JScript, VBScript, PHP,, ...)

FORTRAN

1958

FORmula TRANslator. MHXeHepHble pacyeTbl, IBM

Algol

1958

ALOritmic Language. Algol-68

CoBOL

1960

Common Busines Oriented Language

BASIC

1963

BASIC — Beginner’s All-purpose Symbolic Instruction Code
(yHMBEpPCaNbHbIV KOA CUMBONMYECKMX MHCTPYKLMIN ann
HaumHawowmx). xkoH KemmeHun n Tomac Kypu,. B 70-x rogax
A3bIK CTa/1 OCHOBHbIM A3bIKOM A1 MUKPOKOMMbIOTEPOB.

Pascal

1968

H. BupT. AA3bIK CO34aBaCcA KaK CPeaCcTBO U3yYeHMA TEOPUN U
NPaKTUKM NporpammmpoBaHusa. MNMpu paspaboTke A3biKa HbiAK
y4TeHbl TPebOoBaHMA CTPYKTYPHOTO NPOrpaMMmUPOBaHUS.

1972

JdeHHnc Puun. Co3gaBasica Kak asibTepHaTMBa accembnepy (B
1968 roay Puumn pabotan B «benn tenedpoH nabopatopuec» u
co3aBas CBOM A3blK, HAAEA/CA, YTO OH ByZeT noseseH npu
NpPorpammmMpoOBaHNN HOBOW OMepaLUOHHON cucTeMbl « OHUKCY)

Turbo-Pascal

1983

®dunnnn KaH paspaboTan 6bICTpbIn 1 Aelwesblin (49.99S)
KoMnunAaTop A3bika Mackanb. B nepsbie gBa roga 66110 NnpoaaHo
6onee 300 TbicAY KONUM, YTO BbIBENO dUPMY «BopnaHa» B
pa3pAg OCHOBHbIX NPOM3BOAMUTENEN NPOrPAMMHOIO
obecneyeHus.

C++

1983

BbapH CTpaycTpyn. A3blK CO34aBancA M COBEPLLUEHCTBOBACA Ha
MPOTAMKEHNN HECKONIbKUX /IET KaK paclumpeHme a3bika C B
CTOPOHY 06bEKTHO-OPUEHTUPOBAHHOTO NPOrPaMMMUPOBAHMS.

Prolog

1972

An3HH KonbmepoH. Mpoaor — A3blK J0rnyeckoro
nNporpamMmmmpoBaHua. MicnonbsyeTca Aaa NnporpammmpoBaHma
33434 NPUHATUA PELUEHUN, SKCMEPTHbIX CUCTEM.

Visual Basic

A3bIK pa3paboTkn Win32 npunoxenuin ana Windows

VBA - Visual Basic
for Application

A3bIK Pa3paboTKn «0PUCHbBIX» (BCTPOEHHbIX) NPUNOKEHUN
(HapcTpoeK, MaKpocoB), pacwmnpaAoWmMX GYHKLMOHAIbHbIE
BO3MOXHOCTU 0UCHbIX NpunoxkeHuit Microsoft (Word, Excel,
PowerPoint, Outlook, Project).

Java YHuBepCanbHblIi, N1aTPOPMOHE3ABUCUMbIN A3bIK
nporpammmpoBaHua. LLinpoko ncnonwvsyetca 8 WEB
nporpammupoBaHmn. 1995, Sun Microsystems, xenmc
focnuHr.

Delphi OcHoBaH Ha A3blke Object Pascal. Mcnonb3yetcsa B cpeae Delphi

AnA paspabotkn Win32 npunoxeHuit.

VBScript, JScript,

NHTepnpeTupyemble A3bIKKM NPOrpamMmmmMpoOBaHMA OCHOBAHHbIe,
cooTtBeTcTBEHHO Ha BASIC u Java. Ucnonbaytotca 8 WEB
nporpammmpoBaHum (TexHosnormns ASP)
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VB .NET OcHoBaH Ha s3blKe Visual Basic. icnonb3yeTtca B cpeae
Microsoft Visual Basic .NET ana pa3pabotku .NET npunoxeHui

C# OcHoBaH Ha a3blke Java. Ucnonb3yetca B cpege Microsoft Visual
C# pns paspaboTku .NET npunoxkeHui. paspaboTtaH B KOMMNaHUK
Microsoft 8 1998 —2001 rogax rpynnoi UHxeHepoB Nos
pykoBoactBom AHaepca Xenncbepra

Python NHTepnpeTupyemsbin A3blK, MUHUMaJIbHbI CUHTAKCKC, 60/blLOe
Konn4ectBo 6MbIMOTEK PAa3IMYHOIO Ha3HAYeHMUA
R NHTepnpeTupyembln A3bIK U cpeaa pa3paboTku,

OPUEHTUPOBAHHbIE Ha CTaTUCTUYECKYIO 0O6PaboTKy U
npeAcTaB/ieHne JaHHbIX.

Pascal Next H. KynbTWH. YHMBEpPCaNbHbI KOMNUANPYEMbIN A3bIK
NPOrpaMmMMpPOBaHUA BbICOKOTO YPOBHA U cpesa pa3paboTku. B
OCHOBE CMHTaKCMKCa nexat A3blkn Pascal n Mogyna. PaspaboTaH
ANA pelweHna 3a8a4M obydeHna NPorpaMmmMpPOBaAHUIO.

Komnuasauus

Moaynu, 6ubnuotekn

l

Komnunatop |——p| KomnoHoswmk [—» MPOrpamma
(exe - daiin)

BbinonHaemasn
McxopgHan

nporpamma — P

CoobuweHuna ob CoobueHuna ob
owmnbKax n olwKnbKax u
npeaynpexaoeHus npeaynpexaneHus

OwnbKu
e BpemeHu KomnunAauMm (CMHTaKCHMYEecKne)
e BpemeHMU BbINONHEHMUA NN UCKNOYEHMA (HeBEPHbIE MCXOAHbIE AaHHbIe, OLMOKN anropmutma,

...)

Cpeda pazpabomku
e PepakTop Koaa
e Komnunatop
e OTnaguuk

Cpepna paspaboTku
e Microsoft Vicual Studio (C++, C#, Visual Basic)
e QT Creator (C, C++)
e Android Studio (Java)

12



e Embarcadero RAD Studio (Delphi, C++)
e Xcode (Objective-C)

HHTepnperanusa
Cpepna pa3paboTKN-BbINONHEHUSA
e PepakTop Koaa
e UHTepnpeTtatop

BoiBognporpammbl,

UcxogHan coobuieHnaob

nporpamma WUHTepnpetaTop owunbrax
>

OKHO nporpammbi

3anpoc AaHHbIX

[aHHble

Knasuarypa, AuUCK, ...

L&( pl.py - Chllsers\Mikital Docurnents\ Python\pl.py (2.7.11)
File Edit Format Run  Options Window Help

print '\nKoneepTep'

st=raw_input( USD->")
usd = float(st)

st=raw_input{ K-:")
k = float(st)

rub = usd * kurﬂ
print usd,'$ = ', rub, 'pyf.’

=]

Ln: 10 Col: 16
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| & Python 2.7.11 Shell - O X
File Edit Shell Debug Options Window Help

Python 2.7.11 (v2.7.11:6d1b6a68f775, Dec 5 2015, 208:32:19) [MSC v.1568@ 32 bit ( :J
Intel)] on win32

Type “"copyright"”, “credits" or "license()" for more information.

>0

KoHeepTep
UsD-»>1@5
K-»57.34

Traceback (most recent call last):
File "C:%Users\Nikita'\Documents'Python\pl.py", line 18, in <modulex
rub = usd * kurs
MameError: name ‘kurs’® is not defined
>3

=]

Ln: 14 Col: 4

KoMnuasinusa v MHTepnpeTanus

CuHTaKcnyeckune olwnbkn  ObHapy»KuBaloTCa B O6Hapy*KunBatoTca BO
npouecce KOMNUNALUU BPeMA BbIMNONHEHMSA
(paboTbl) Nporpammbi

BbinonHAemas Co3spaetcA He co3paetcsa
nporpamma (.exe ¢aiin)

Bo3mOXHOCTb 3anycKa N3 cpeapbl pa3paboTku TonbKo 13 cpegpbl
nporpammbl (oTnagka) nam ns pa3paboTku
OonepaLMoHHON CUCTEMDBI

TpebyeTtca cpeana HET OA
pa3paboTku ana 3anycka
nporpammbl Ha

KOMMblOTEPE
nonb3oBaTesA

CKopocTb paboTbl Bbicokas Hwn3Kkan
nporpammbil

MNMoTpebHOCTb B pecypcax Bbicokas Hwn3Kan

14



Ainroputm

AI'II'OpMTM — onuncaHue AeﬁCTBMﬁ, KOTOpble Ha4o BbINOMHUTb ANA AO0CTUXKEHUNA NoCTaBAEHHOM 3a4a4un

e MaccoBocCTb
e (OAaHO3HAYHOCTb
e Pe3ynbTaTUBHOCTL
Anroputm
e (CnosecHoe onucaHue
e broKk-cxema
e A3bIK NPOrpammmpoBaHmA
e f3bIK NPOEKTMPOBaHMA 33434

Cs108ecHoe onucaHue

Anroputm EBrkAmaa

(sapuaHT 1)

Ecnan uncna pasHbl, To HanbonbwKI 06WMIA AennTenb paBeH Atobomy us sTnx uncen. Ecam ymcna He
paBHbl, TO HAA0 U3 OA4HOIMO YMCAA BblYECTb APYroe U NPUCBOUTb NONYYEHHOE 3HAaUYeHUe 3TOMY YUCAY.
MpoJonKNUTb CPaBHMBATL U BbIYUTATL A0 TEX MOP, MOKA YMC/A HE CTAHYT PaBHbIMMU.

Anroputm EBrkamaa

(BapuaHT 2)

Ecnan uncna pasHbl, To HanbonbwK 06WMI AenuTenb - NepBoe YmMcno. Ecav ymcna He paBHbl, TO HAZO
13 6ONbLIEro YNCA BbIHECTb MEHbLUIEE YNC/IO U 3aMeEHUTb B0/ibLIEE YNCAO NOYHEHHBIM 3HAYEHUEM.
Ecan nonyyeHHble TakMM 06pa3oMmM HOBbIE 3HAYEHUA HE PaBHbI MeX Ay cOb60M, NPOAOIKUTD
CpPaBHUBATb M BbIYMTATb YMUCNA A0 TEX NOP, MOKA OHWN He CTaHYT PaBHbIMMU.

baok-cxema

e Hauano / KoHel,

e Bgopg / BbiBOA,

e [lelictBue (obpaboTKa)

e Bblbop (peweHune)

e [loanporpamma (pyHKumA)

_________________

Aeicraue Havano / Howel

MNMognporpamma Beibop

15



Anroputm EBknunpa

16




HeoaHoO3Ha4yHOCTb

u— HanpameHue, B
rl, r2 — conpotuenedHmna, Om
u rl, r2, t t - TMN CORQMHEHMUA

{0 — nocnea.; 1 — napan.)

na HeT

r=rl+r2 r=r1*r2/(ri+r2)

17



)
/

u— HanpaseHne, B

rl, r2 — conpotuenenma, Ow
rl,r2, t t- TUN COEAUHEHMA:

0-nocnea,; 1 —napan.

é_:

HeT

HEBEPHO YHa3aH
THN cCoeguMHEHWA
3NeMEHTOB

r=rl+r2 r=r1%r2/(rl+r2)

l=u/r

Fa

)

[IpaBua U306pakeHUA aJITOPUTMOB

e Bce ogHOTMMHbIE 31EMEHTbI A0/IXKHbI ObITb 0OAMHAKoBOro pasmepal!!
e CTpenku — cnpasa Haneso, CHU3Y BBEPX

e Hauano, KoHeu — HET

e [la, HeTt unwu true, false - !!!

e Toykn obbegnHeHua!!!

e Bxoa/Bbixoa B 3nemeHT [leiicTBrne cboKy — AoMnycKaeTcs.

A3k npozpammupoeaHusi
// HOL, MOJIOXKUTESIbHbIX umcen

while (a I=b)

{
if (a>b)
a=a-b;

18



AJITOpUTMUYECKHUE CTPYKTYPbI

e CnepgoBaHue
e Bblbop BapuaHTa
o Lukn

CnedosaHue

nencreme 1

Aenctene 2

AEWNCTBUE

Bwi6op

na (true) Het ( false)

ycnogue

nencrene 1 neicramne 2

19



false

YCA0BHUE

nencremne

MHoJ1cecmeeHHbI 8b160D

truE
nencremne 1

truE‘
nencreune 2

truE‘

AercTemne 3 neicrene 4

[ s

20



k1
k2

nerctene 1

neuctemne 2

nHa4e (default)

nencreme d

switch (cesiekmop)

{

case v1: uHcmpykyuu; break;
case v2: uHcmpykyuu; break;
case vk: uHcmpykyuu; break;
default: uncmpykyuu; break;

}

L

nencteme 1

nencTeme 2

CENEKTOP
k1
k2
HMHa4e

—

nercreme kn

switch (cenekmop)

{

case v1: uHcmpykuuu; break;
case v2: uHcmpykuuu; break;
case vk: uHcmpykyuu; break;

}




HuK/abI

e Cnpeagycnosuem (while)
e Cnocrycnosuem (do while)
e ®duKcnpoBaHHOe KonmyecTso nosTopeHui (for)

while

ycnoeume

neucTeme

do while

nencreme A

ycnosue

22



for

AN

AeAcTBME

N

WHULLMaNM3auma

false

ycnosue

OeHnCcTBMe

ynpasneHue

YciaoBue

YcnoBue — BblpaXKeHue JIorMyecKkoro Tmna.

Ycnosune
® npocrtoe
® C/IOXKHOe

IIpocmoe ycao8ue
onl ocon?

23



on — onepaHA,
0C — onepaTop CpaBHEHUA

oc: >, <, ==, I=,>=, <=
Cﬂoofcnoeymoeue
onl noon2

on — onepaHa, BbipaXKeHNe I0rM4ecKoro Tmna
N0 — JIOTMYECKMI1 onepaTop
no: &&, ||

lon

Mpumepsl
(x>=x1) && (x<=x2)
I((x<x1) || (x>x2))

D>=0
(b>0) || (D==0)
1(D<0)

(ch>='0") && (ch <="'9)
I((ch >="0') && (ch <="'9"))
(b>="A") && (b <="a")

CTpPyKTypHOe nNporpaMMHpOBaHHe

[Oan (O.-). Dahl), Aerikctpa (E. W. Dijkstra), Xoop (C.A.R. Hoare)
MeToza nporpammmnpoBaHua, obecneymBatowmii Co3gaHne NPorpaMm, CTPYKTYpPa KOTOPbIX ACHA U
Hepas3pbIBHO CBA3aHa CO CTPYKTYPOW peluaemoit 3a4a4um.

e CTpyKTypHOE nporpammupoBaHune

e HMKaKMX TPIOKOB M 3ayMHOr0 NPOrpaMmMmnpoBaHmsa

e MeHblie nepexonos (goto, break, exit, halt)

e Bbibop c ucnonbsosaHuem if-then-else

e [lpocToTa UMKNOB (Nepexon MOMKHO NPeacTaBUTb Kak LWKA)

e CermeHTtaums (pasbueHune 3a4a4y Ha Noa3aaaun)

e PeKypcua — pasyMHOe UCNO/Ib30BaHMe

e CopaeprkaTenbHble 0603HaYEHUSA

24



Bad!

Het

Het

Het

9
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Cool!

na

—
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CTUJIb NpOrpaMMHUpPOBaHUA

Ctnnb - COBOKYMHOCTb NPU3HaKoB U ocobeHHocTeMN.

Xopowwui CTuAb NPOrpammMmmpOBaHUA:
* limelowme CMbICNOBYIO Harpy3Kky MMeHa nepemeHHbIX, QYHKLMNA 1 Ap. 06beKToB
e KommeHTapum
e OTctynbl
e [lycTble CTPOKMU

Mpumep-bad

double p;

Console.Write("Cymma, py6. >>");

double sum = System.Convert.ToDouble(Console.ReadLine());
Console.Write("Cpok, mec. >>");

int s = System.Convert.Tolnt32(Console.ReadLing());
if (sum < 10000) p = 8.0;

else if (sum < 50000) p = 8.5;

else if (sum < 100000) p = 9.0;

else p =10.5;

double d =sum * (p /12 / 100) *s;

double total = sum + d;

Mpumep-cool

double sum; //cymma BKknaga
int period; // cpok BKnaga, mec.

double pr; // npoueHTHas cTaBKa
double profit; // noxoa
double total; // cymma B KOHLE cpoKa

Console.Write("Ooxoa\n");

Console.Write("Cymma, py6. >>");
sum = System.Convert.ToDouble(Console.ReadLine(););

Console.Write("Cpok, mec. >>");
period = System.Convert.Tolnt32(Console.ReadLine());

if (sum < 10000)

pr =8.0;
else

if (sum < 50000)

pr=8.5;
else
if (sum < 100000)
pr=9.0;
27



else
pr=10.5;

// T.K. cTaBKa NPOLLEHTOB roAo0BbIX,

// a cpoKk BKNaza B mecauax, BbIMMCANUM NPOLEHTOB B MecsL,
profit = sum * (pr /12 / 100) * period;

total = sum + profit;

A3bIK IIPOEKTUPOBAHHUA Baﬂa‘l/HCEBAOKOA

Anzopummuueckue cmpykmypbol

e (CnepoBaHue

e Bblbop
e Llnkn
Buwi6op
na (true) HeT ( false)

yCNoBue

nencrsme 1 nenctemne 2

if ycnosue then
nencremel
else
aencreme?

28



Luka c npedycaosuem

yc/10BUe

nencreme

while ycnosue do
aencreme
end

Huka c nocmycaoguem

nencTeme

ycnosue

do
nencreme
while ycnosue

29



Luka for

/N

NencTeme

S

for k=1tondo
aencreme

end

Beod, ebieod
read(cnMCcoK_nepemeHHbIX)

write(cnMcok_nepemeHHbIX)
write(coobueHune)

JaHHble

Tun AaHHbIX:

Luenoe, BELWECTB, CTPOKA, CUMBO/
nnm

int, float, string, char

MNepemeHHaa: TMN UMmA
MaccuB: TMn nms[pasmep]

float diam, wall, len; // guameTp, ToNWMHA CTEHKU, ANUHA

int n; // Kog matepunana

string mat;

float pl, v, m; // nnoTHOCTb maTepuana, 06beM 1 Macca CTEPIKHA

write (1 — Ctanb, 2 — Megpb, 3 — AnloMUHUI)
read (n) // Koa maTepuana, BBeAeHHbIN Noib30BaTeNEM
if n<1wuamn>3then
write(HeBepHO yka3aH HOMep maTtepuana)
else
read (diam, wall, len); // paamepbl cTepKHA

30



if n =1 then mat = Cranb; pl = 7856

else

if n =2 then
mat = Megb; pl = 8990

else

mat = Antomuuumi; pl = 2712
v = 3.14*(diam*wall - wall)*vall*len

m=pl*v

write(diam, wall, len, v, m)

// pacyeT MacChl NONOro CTEepPXHA
int main()

{

float diam, wall, len; // auameTp, TONWMHA CTEHKW, AONMHA

int

n; // BblbOp nonb3oBaTtena (kKoa martepuana)

char mat[12];
float pl, v, m; // nnoTHOCTL mMaTtepuana, obbem M MAcCa CTEPXHA

printf("1 - Cranb\n2 - Megb\n3 - AnwmuHuit\n");
printf(">>");
scanf("%i",&n); // Homep maTepuana, BBEAEHHbIH NONb30BaTeNeMm

if (n<1 || n>3){

}

else

{

printf("HeBepHo yka3aH Homep maTepuana");

printf("BeeauTe B MM auameTp, TONWWHY CTEHKWM WM OJMHY CTEpkHA");
scanf("%fikf%f", &diam, &wall, &len); // pa3mepbl CTepkHA
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if (n == 1) {
strcpy(mat, "Crank"); pl = 7856;

else {
if (n == 2) {
strcpy(mat, "Megs"); pl = 8998;
}
else {
strcpy(mat, "Anommania"); pl = 2712;
}
}
v = 3.14%wall*(diam - wall)/le66660060;

m=pl * v;
printf("dAvameTp: %6.3Ff MM Tonw.cTeHku: %6.3Ff mm", diam, wall);
printf("Anuua: %6.3f Matepwan: %s Macca: %6.3f wkr",

len, mat, m);

}

puts("Press any key ...");
int ch = getchar(); ch = getchar();
return 8;

static void Main(string[] args)

{

double diam, wall, len; // avameTp, TONWMHA CTEHKU, ANUHA

int n; // BbibOop nonb3oBaTens (koA maTepuana)
string mat;

double pl, v, m; // nnoTHoCcTb MaTepuana, obbem, macca

Console.Write("1 - Cranb\n2 - Mepb\n3 - AnmomuHuiA\n");
Console.Write(">>");
n = Convert.ToInt32(Console.ReadLine()); // Homep maTepuana

if ((n<1) [| (n>3))
Console.Write("HeBepHo yka3aH Homep maTepuana");
else

{

Console.Write("AuameTtp >");
diam = Convert.ToDouble(Console.ReadLine());

Console.Write("TonwmHa cTeHku >");
wall = Convert.ToDouble(Console.ReadLine());

Console.Write("AnuHa >");
len = Convert.ToDouble(Console.ReadlLine());
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if (n==1) {
mat = "Crans"; pl = 7856;

}
else

if (n == 2) {

mat = "Megw”; pl = 8990;
}
else {
mat = "Anomuruin"; pl = 2712;

}

v = 3.14 * wall * (diam - wall) * len / 1000000000;

m=pl * v;

Console.Write("Aunamerp: {0:f3} mm Tonw.ctenku: {1:f3}",
diam, wall);
Console.Write("Anuna: {0:f3} mm Martepuan: {1} Macca: {2:f3} kr",
len, mat, m);

}

Console.Write("\nPress any key ...");
Console.ReadKey();

TN JaHHBIX

CTaHAapTHble NpocTble
Uenbin
e BellecTBeHHbIN
e  CUMBONbHbIN
e CTpPOKOBbI
e Jlormuyeckui

Llenwiii

™n AnanasoH 6anT

byte -128 ... 127 1

Int32 (int) -32768 ... 32767 4

Int64 -9 223 372 036 854 775 808 ... 8
9 223 372 036 854 775 807

BeujecmeeHHblil

BelwecTBeHHbIN:
Single (float) +(3,402823x10-38 ... 3,402823x1038), 7-8 3Hau. undp, 4 6anTa
Double+(1,79769313486232x10-308 ... 1,79769313486232x10308), 14-15 3Hau. undp, 8 6ant
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Char

IOI<I1I<.'I9I <|AI<IBI '.<IZI<IaI<IbI ..<IZ|<|A|<|E| ..<IH|

e ACCI
e ANSI
o UTF-8

ASCII

ASCII - American Standard Code for Information Interchange
0-127 — ocHOBHOM Habop:

[
1-
o
-
h—
o-
6—
7-

128-
129-
136-
131-
132-
133-
134-
135-
136-
1317-
138-
139-
140-
141-
142-
143-
144-

16- »

i wie - 4R 0 T
M = =
PP

= i

[
-
|
-+ Ot b ——r] IE:

T &
]
T

14— P
145-
146-
147-
148-
149-
156-
151-
152-
153-
154-
155-
156-
157-
158-
159-
166-

DO AR WEMIDTImoO I

O T WOWTrErEE L FSLE—HD

A-128, .. A-159, a-160, ..
CneunanbHble CMMBObI

8 — Backspace
10-CR
13- LF

upcase

33- 1!

o~ s
T T
bR e cQOZSEEIE C

£~
T
|

£~
¢
D .

1606-
161-
162-
163-
164~
165-
166~
167~
168-
169-
170-
171-
172-
173-
174-
175- n
176- i

JCIZOARTIWETIRTOIDGOL

(4]
®
M-l WN @

<
>
63- ?
@

19
195- |

64— 80- 96—
69- 81- 91-
66- 82- 98-
67- 83- 99-

=]
T
LR N e ol e el B P w P R
—
=
W

-
]
|
oI RHIOoOMMOoOomIDm
(=]
°

208- 1| 224-

209- | 229~

216- 1 226~

211- 221~

- 212- | 228-

213- r| 229-

214- 230-

215- { 231-

216- T 232-

I 217- 233-

=| 218- 234-

T 219- i 235-

L 220- 236-

=| 221- 237-

206- ﬁ 222- 238-
2071- =—| 223- 239-
208- L| 224- p| 240-

n-175, p-224, .. a-239

// npeobpasoBaHmne CTPOUHbIX BYKB B NPONMUCHbIE
char* upcase(char *st)

{

inti=0;
while ( st[i] )

{

if (st[i] >="a' && st[i]<="z' || // naTuHckne
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112-
113-
114-
115-
116-
117-
118-
119-
120-
121-
122-
123-
124-
125-
126-
127-
128-

240-
241-
242~
263~
2hb-
269-
246-
267~
248-
269-
250-
251-
252-
253-
254-
255-
256-
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}

return st;

}

ANSI (Win1251)

i++;

st[i] >='a' && st[i] <="'n") // pycckune
-=32;
else if (st[i] >="p' && st[i] <="a')
st[i] -= 80;

stli]

7

0-127 — ocHOBHOM Habop:
0-48, .. 9-57, A-65, .. Z-90, a-97, b-98, .. z-122

128 - 255 — Hau,. 1 gon. cMMBO/bI:
A-192, .. A-223, a-224, .. a-255

ASCII ANSI ANSI - ASCII
A 128 192 64
A 159 223 64
a 160 224 64
n 175 233 64
p 224 240 16
A 239 255 16

// npeobpasyet ANSI ctpoky B ASCII cTpoky
char* rus(char st[])

{

char* st2 = new char|[strlen(st) + 2];

inti=0;

while (st[i] !=0)

{

unsigned char ch = st[i];

if (( ch >=192) && ( ch <= 255))

{

if ( ch < 240) // 6yksa pycckoro andasuTta

else

st2[i] = st[i] - 64;

st2[i] = st[i] - 16;
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}

else // ocTtanbHble cMMBOJIbI
st2[i] = stil;

i++;

7

st2[i] = 0;
return st2;

printf (rus("MpuseT, Bapt!"));

UTF-8

UTF - Unicode Transformation Format
Cumson — 1,2 unn 3 6ainTa

OCHOBHble cMmBoObl (0-127) — 1 6anT
6yKBbl pycckoro andasuTta — 2 6anTa

0 1 2 3 4 5 6 7 8 w2 Q! - TR Y = S N o MY o 8] 0 ol
00_82 DU__8_3 E2809A D193 | E280SE E280A8 E28040 E280A1 E282AC E2BDBU DOBQ E230B3 | DOSA DU_jBC DU_BE! DO3F
80| B | I . r s x| F T | € | %o |JB| ¢ || K| |L
~ |D192 [E28098 | E28099 | E2809C | E2809D | E280A2 | E28093 | E28094 E28442| D193 |E280BA | D194 | D19C |D19B | D1SF
L 5 T ] [ (R e | = | — | O™ ||y [B|K|RA|U
~ |c2a0| DosE | D19E | D088 | C244 | DO8Y | C246 | C2A7 | D081 | C2A9 [DO084| C24B |C24C|C2AD|C24E|DOST
A0 Y y J - r ! § E © | € « 2| - | ® (]
~ |c2po| c281 | Do86 | D196 | D291 | €285 | €286 | C2B7 | D191 |E28496(D194| C2BB [D198 [DO8S |D195|D197
=1 a1 - (T I O I O (P - - s
DOs0 | D091 D092 D033 00947 D035 DOSE DUS? DDSB 00-99 D0SA | DOSB (DOSC | DOSD | DOSE DOSF
COA| B B r | E XK 3 N M | Kl n|M[{H|O|N
~|poan| DOAT | DOAZ | DOA3 | DOA4 | DOAS | DOAG | DOAT | DOAS | DDAS |DDAA| DOAB |DDAC|DDAD|DODAE|DDAF
DO|P | C T Y (00} X L Y LU Ww| b bl | b|3|K|A
DOBO | DDB1 DoB2 | DOB3 DOB4 | DDBS | DOBE | DODBY? DoBa DOBS |DOBA| DOBB (DOBC |DOBD | DOBE | DOBF
EQ a 6 B r a e *K 3 u 7] K n M| H|o]|n
~ |[D180| D181 | D182 | D183 | D184 | D185 | D186 | D187 | D188 | D189 |D18A| D18B |D18C|D18D |D18E | DIsF
FOl p | ¢ T y b X u Y 11} w|bv| bl |[B|3|]|A
Cmpokoagblii
CH
string
C/C++
CTPOKa - MaccuB CMMBOJIOB
Jlocuueckuii
CH
bool
C/C++
bool
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IlepemeHHas

OIl1 - onepaTMBHaA NaMATb:
*  CermMeHT KoAa, CerMeHT AaHHbIX, CEBrMeHT CTeKa
° IleLIaII
IHavYeHWE NepemMeHHoR

MmA nepemeHHORN - amount
NepemeHHan 37045
kurs
78.45
first_name
Sergio on
[ ]
T™™MN NMK;
™nN nmal, umaz, umas, .. ;
TUN NUMA = 3HAYEHUE;
int t; // cnocob coegMHeHWA 3nemeHTOB: B - nocn., 1 - nap.

double u = 12.5; // HanpaxeHwe, BONLT
double rl1, r2; // conpoTuBneHwa, Om

string Name = "Bart Simpson";
string First_Name;

char ch = "y';

bool done = false;

HHCTpYKI.[I/IH INPHUCBAUBAHHUA

UMA = BblpaxKeHue;

OnepaHal Onepatop OnepaHa?2

nnu

OnepaHg,

roe: OnepaHpg, - nepemeHHasn, KOHCTaHTa, GyHKUMA UK BblpaxKeHue
Onepatopsbl: +, -, *, /

BbipaxkeHue:

® TUN
® 3Ha4yeHue
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OnepaTtop Mpumep Mcnonb3oBaHKUA DKBMBANEHTHAA MHCTPYKLMA
++ i ++ i=i+1l

- i-- i=i-1

+= n+=10 n=n+10

*= a*=b a=a*b

/= s/=n s=s/n

%= r %= 100 r=r% 100

IIpeo6pa3oBaHue TUNIOB

int sum, n;
float mean;
intk;

// C/C++
mean = (float) sum / n;
k = mean;

/] C#

mean = Convert.ToSingle(sum) / n;
k = Convert.ToInt32(mean);

BBoj / BBIBO/,

e KoOHCO/b
e dann
e [lOTOK

Be00 daHHbIXx

printf("Kon-so>");
scanf("%i",&n);

printf(" AnameTp>");
scanf("%f", &diam);

Console.Write("Kon-so>");
st = ReadLline();
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n = Convert.Tolnt32(st);
Console.Write("OQnameTp >");
st = ReadLine();

diam = Convert.ToDouble(st);

Buvisod

dyHKUMA_BbiIBOAA(CTPOKA_HOPMaTUPOBAHUSA, CMIUCOK _BbipaKeHui);
printf("Matepuan: %s\nMacca: %6.2f kr\n", mat, m);

Console.Write("Marepuan: {0\nMacca: {1:f2} kr\n", mat, m);

Hekomopvuie ghopmamuwi

dopmart npmumep dopmart npumep
Lenoe %i %i {n} {0}

%wWi %10i {n,w} {0,10}

%-wi %-10i {n,-w} {0,-10}
BewecTBeHHOE %f %f {n:f} {0:f}

%w.kf %10.2f {n:fk} {0,f3}

{n,w:fk} {0,15:f3}

%-w.kf %-10.2f {n,-w:fk} {0,-15:3}
Ctpoka %S %s {n} {0}

%WS %15s {n,w} {0,15}

%-Ws %-15 {n,-w} {0,-15}
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% {0}
%101 {0,10}
%-10i {0,-10}
%8.3f {0,10:f3}

%-8.3f {0,-10:f3}

%10s {0,10}

EHIIIIII sl

CTPYKTYpbI AAHHBIX

e Maccus
Cnuncok
dain
Lepeso
Ouepeab
Crek
CnoBapb
Konnekuus

Ap.

MaccuBbl

Maccms — coBoKynHocTb anemeHToB OMHAKOBOIO tMna
Maccus:

® OAHOMEPHbIM

® MHOrOMEpPHbIN

WinmA maccuea
density
Homep anemexTa
{MHpekc)
JNEMEHT
Maccuea

O oo~ g s W 2O
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nms[Homep_snemeHTa]

density[0]
density[i]
density[k+1]

Maccus:
e CTaTUYeCKUW
®  AMHAMUYECKUI

C/C++ - cTaTU4YECKME U ANHAMUYECKME
C# - TONbKO AMHAMNYECKme

TMN uma[pasmep];
double density[10];

t#tdefine K 10
double density[K];

mun(] ums;

double[] density;

density = new double[10];
intk=10;

density = new double[k];

OwunbKKn npu pabote c maccusamm

ObpallleHure K HecyLecTBYoLEeMy 31eMeHTY (BbIXOA MHAEKCA 33 A0NYCTUMOE 3HaUYeHue)

Onepauuu ¢ MacCUBaMH

e Bgopg / BbiBOA,

e (O6paboTKka (cymma aneMeHTOB, cpeagHee apudmeTnYecKoe, KOM-BO 3/IEMEHTOB,
YA0BNETBOPAIOLLNX YCI0BUIO, U T.4.)

e [OMCK MMHMMaNbHOTO (MaKCMMa/ibHOrO 3/1eMeHTa)

e CopTupoBsKa

e [lOWCK HYXXHOIO 3/1eMeHTa

Beod / Bvigod

// ncespokog, !1!

a[k] double

for (int i=0; i < k; i++)

{
write(i); // noackaska
read(ali]);
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for (int i=0; i < k; i++)

{
write(ali]);
}
O6pab6omka maccuea

// ncespokog !!!

a[n] double // maccus

sum double // cymma nonoxuTenbHbIX 31eMeHTOB

int positive // KOANMYECTBO NONOKUTENBHbIX 3/IEMEHTOB
mean double // cpeaHee NONOXKUTENbHbIX 31E€MEHTOB

for (int i=0; i < k; i++)

{
if (a[i] > 0) then
{
sum = sum + alil;
positive = positive + 1;
}
}

mean = sum / positive;

MuHuMabHbII 3/1eMeHm mMmaccusa
// ncespokog !!!

a[n] double // maccus

int min  // HOMep MUHUMaNbLHOro 31eMeHTa

min =0 // nycTb NepBblii 3/1eMEHT MUHMMA/bHbI
for (int i=1; i < n; i++)
{
if (a[i] < a[min] ) then
min = i;
}

// 3pecb a[min] - MMHMMaNbHbIN 31EMEHT MaccuBa

CopTHpOBKa MaccUBa

a[0] £af1]<a[2] £ ...Lalk-1] £ a[k]
a[0] 2 a[1] = a[2] = ... £alk-1] 2 a[k]

e MeTtop Bbibopa
MeToa 06meHOoB (Ny3bipbKa)
MeTog cnnaHua
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Memod nepecmaHosKu

3412211710/ 16

10122173416

10116|17 |34 |22

1016|1734 |22

101617 |34 |22

MeTopa nepecTtaHOBKMU
for(inti=0;i<k-1;i++){
// npocmaTtpuBas MaccuB C i-ro 3/1-Ta HaAMTM Min 31EMEHT
int min =i;
for (intj=i+1;j<k; j++) {
if (a[j] < a[min])
min = j;
}
// NOMeHATb mecTamum i-i n min afieMeHTbl
b = alil;
ali] = a[min];
a[min] = b;

}

’

Memood "ny3wipbka’

34 22 17 10 10
22 17 10 16 16
17 10 16 17 17
10 16 22 22 22
16 34 34 34 34

4 3 2 0

// MeTop, "ny3blpbKa"
for(inti=0;i<n-1;i++) {
for(intj=0;j<n-1;j++){
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if (afj + 1] < a[j]) {
// NOMeHATb MecTamum j-i u j+1-i an-Tol
b = aljl;
afjl=alj +1];
alj+1]=b;

}

}
}

Ilouck B MaccuBe

e [lepebop
e MeToza NoJIOBUHHOTO Ae/ieHuA

Pe3synbTaT — HOMEP UCKOMOTO 3/1eMeHTa

Memoo no/108UHHO20 de/1eHUs

10p/1 4

< 2 | 7

3 15 middle
bottom 4 23 - e
o\ S | 45
6 | 75
7| 78
8 | 95
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75

78
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middle =

{bottom - top)/2 + top

__true

A

a[middle] = e

found = true

false

bottom = middle -1

top = middle + 1

—o
A

top =0; // BepxHAA rpaHuLa
bottom =sz - 1; // HUKHAA rpaHMua

middle; // cpegHuii (o HOMepy) anemeHT
found = false;

do{
middle = (bottom - top) / 2 + top;
if (a[middle] == e)
found = true;
else {
if (e < a[middle])
// HY}KHbIM 3nemeHT Bbiwe (a0) middle
bottom = middle - 1;
else
// HY}KHbI 3nemeHT HusKe (nocne) middle
top = middle + 1;
}
} while ( 'found && top <= bottom);
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MaccuB cTpoK

string[] material ={"Gold","Bronse","Silver"};

char mat01[] = {"Gold"};
char *material[] = {"Gold","Bronse","Silver"};

JlByMepHbI MaCCUB

Chevrolet
Ford
Mazda
Renault

Bcero

C#

™mn[,] umsa; // obbvasneHune

MMA = new TUN[cTPoK, cTonbuos)]; // cozpaHue
TMN[] UMA = new TUN[CTPOK, CTON6L0B];

int[,] sales = new int[4, 13];

C/C++
™n nmalctpok][cTtonbuos]; // ctaTmyecknii maccus
int sales [4][13];

Beod deymepHo20 maccuea

/] C#
for (int row = 0; row < nRow; row++)
for (int col = 0; col < nCol; col++)

{

Console.Write("{0},{1} >", row, col);
a[row, col] = Convert.Tolnt32(Console.ReadLine());

}
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// C/C++
for (int row = 0; row < nRor; row++)
for (int col = 0; col < nCol; col++)

{
printf("a[%i,%i] >", row, col);
scanf("%i", &a[row][col]);

}

// Ncesgokoga!

data[nRow,nCol] // maccus aaHHbIX
rowName[nRow] // Ha3BaHuA pAAoB AaHHbIX
head[nCol] // 3aronosku ctonbu,08

for (int row = 0; row < nRow; row++)

{

write(rowName[row]);
for (int col = 0; col < nCol; col++)

{
write(head[col]);
read(dada[row,col]);

}
}

Copmupoeka d8yMepHO020 Maccued

e BblbpaTb KAtoYeBOE None
e MeHAaTb mectamu CTPOKU
e B KauectBe 6ydpepHOIt NnepemMeHHOM UCMNOb30BaTb A40ONOIHUTEIbHYIO CTPOKY

Cnucku

0o6v58/1€eHUE

List<type> name;
name = new List<type>();

List<type> name = new List<type>();

Mpumepbl

List<String> names = new List<Strings>();
List<Double> numbers = new List<Double>();
List<DateTime> dates = new List<DateTime>();
List<Persone> persones = new List<Persone>();

Co30aHue cnucka

cnucok.Add(obbekT);
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names.Add("MBaHoB");
names.Add(name);

cnucok.Insert(index,06bekT);
names.Insert(0,"Cnaopos");

Bui600 cnucka

Console.WriteLine(names[0]);
Console.WriteLine(names[i]);

int k = names.Count;
for (inti=0;1<k;i++)

{

Console.WriteLine(namesli]);

}

Ilouck ’3nemenma 8 cnucke

cnucok.IndexOf(O6bekT)

int p = names.IndexOf(name);

if (p!=-1)
{
// anemeHT HalaeH
}
YoasieHue 3siemeHma

cnucok.RemoveAt(nHaekc);
cnucok.Remove(o6bekrT);

Copmupoeka

cnucok.Sort();
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Buwi6opka

List<string> menfolk = new List<string>();

< names.Count; i++)

==

for (int 1 = @;
{
String tail = names[i].Substring(names[i].Length-2);
if (( tail == "o8") || (tail == "uW"))

{

menfolk.Add(names[1i]);

Ilognporpamma
Moanporpamma - 4acTb Nporpammbl, obecneymBaoLLan pelleHne HEKOTOPOM YacTm obLuei 3agaum
(noa3zapaum)

e [lpoueaypa
o  ®dyHKuMA

OyHKUMA
e CraHpapTtHaa (bubnuorteyHasn)
e [Iporpammucra

OyHKIUS NPOrpaMMHUCTA

®YHKUMA - NOANPOrPaMmMa, BbIMONHAIOWAA PELeHMEe HEKOTOPOW 3a434m

e Yay4yweHue "yntabenbHOCTU" NporpaMmsl

e [loBTOpHOE Ucnonb3oBaHMe "yaavyHoro" Koaa

e B03MOKHOCTb NapannenbHoi pa3paboTkm

e BO3MOHOCTb COBEPLUEHCTBOBAHMA YacTel NPOrpammbl

1N Uma (Tunl napametpl, TMIN2 napameTp2, ...)

{

// ob6bsaBNEHME NepemMeHHbIX

// NHCTPYKuUM

return 3Ha4yeHue;

MapameTpbl
e a5 nepeaayun MHO. B PyHKLUMUIO
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e [/1A BO3BpaTa pesy/sbTaTa

/l

// nns poctyna K sqrt u fabs no6asuts #include <math.h>
double CubeRoot(double x)
{

double e = 0.1; // ToYHOCTb BblYMUCAEHUA
double p;  // Tekywee npubnamxkeHune

p = sqrt(x); // nepsoe npnubaunxeHune

while ( fabs(p-x/ (p * p)) > e)

{
p=R*p+x/(p*p))/3;
}
return p;
}
static double CubeRoot(double x)
{
double e = 0.01; // TOYHOCTb BblMMCNEHMNA
double p; // Tekylee npubankeHune

p = Math.Sqgrt(x); // nepsoe npnbankeHme

while (Math.Abs(p - x/ (p * p)) > e)

{
p=R2*p+x/(p*p))/3;
}
return p;
}

BowinosHeHue (8b1308) hyHKYyuu

MUMSA = BblPaXKeHUe;
nma = GyHKUMA(NapameTpsbl);

cr = CubeRoot(100);
cr = CubeRoot(x);
cr = CubeRoot(a+b);

Hcnosv30e8aHue pyHKyuu

e B nporpammy
e B moaynb
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e B 6ubanoteky

// cnonb3oBaHue ¢pyHKumMm — C/C++
double CubeRoot(double x) { ... }

int main()

{

double cr = CubeRoot(x);

}

// Wcnonb3oBaHune pyHKummn — CH
class Program

{
static double CubeRoot(double x) {...}

static void Main(string[] args)

{

double cr = CubeRoot(a);

}
}

[leperpy3ka pyHKIui

static double CubeRoot(double x)
{

double e = 0.01; // TOYHOCTb BblYMCNEHMUA
double p = Math.Sqgrt(x); // nepsoe npubankeHune

while (Math.Abs(p - x/ (p * p)) > e)
p=Q2*p+x/(p*p))/3;

return p;

}
static double CubeRoot(double x, double e)
{

double p = Math.Sqrt(x);

while (Math.Abs(p - x/ (p * p)) > e)
p=Q2*p+x/(p*p))/3;

return p;

}

// Neperpy3ka ¢pyHKUNI - UICNONb30BaHMeE

cr = CubeRoor(100);
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cr = CubeRoox(100, 0.0001);

void

void - nycTo#, nyctoTa

void Ums (tTunl napametpl, TMN2 napameTp2, ...)

{
// NHCTpYKUMM
}

/] C#

static void myLine(char ch, int n)

{
for (inti=0; i<n; i++)
Console.Write(ch);
Console.WriteLine();

}

/] C/C++
void myLine(char ch, int len)

{
for (inti=1;i<len;i++)
putchar(ch);
putchar((int) '\n');
}

myLine('=', n);
myLine('-', 25);
myLine('=', 25);

MNepemeHHble
® JIOKa/bHble
e BHelwHMe (rnobanbHble, 0buime)

Pekypcusa

O6beKT Ha3bIBAETCA PEKYPCUBHBIM, ECIM OH YaCTUYHO MM NMOJHOCTBIO COCTOUT U3 0OBEKTOB
(cocTounT) aTOro TMMa, 3K3EMNNAPOM KOTOPOro OH ABAAETCA.

e ®daKtopman yncna n 3To - NpousBeaeHue uncna n Ha pakTopuman n.
e KaTanor - 3To 06bEKT, KOTOPbIM COCTOUT U3 (CoaepPKMUT) palinbl U KaTanoru.

52



daxkmopuan

1

1

2

6

24

120

720

5040

49320

362880

10 3628800

11 39916860

12 4796001660
13 6227020800
14 87178291200
15 1387674368000

(el T [ VR R W O i v

nl=1*2*3* _ *(n-1)*n
n!=((n-2)!(n-1))*n

// CH#
static Int64 factorial(int n)
{
Int64 f;
if (n>1)
f =factorial(n - 1) * n;
elsef=1;

return f;

—
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Int64 f;
for (int n = 0; n <= 15; n++)
{
f = factorial(n);
Console.WriteLine(" {0} {1}", n, f);
}

// C/C++
__int64 factorial(__int64 n)
{

__int64 f;

if (n>1)

f = factorial(n - 1) * n;
elsef=1;
return f;

}

for (long n = 0; n <= 15; n++)
{
__int64 f = factorial(n);
printf(" %i %164u\n", n, f);
}

Ilouck nymu Ha cpagpe
lpad - COBOKYMHOCTb Y3/10B M Ayr; MHOXECTBO BEPLUMH U pebep




ECTb TOYKA, B KOTOPYI MOXHO
NEPETH, HO KOTOPAA HE BKNKUEHA
B MapLpyT?

BKAOYUTE TOYRY
B MapupyT

// nouck mapuwpyta
step(0,6)

Mounck mapwpyTa (nytn)

// NCEBAOKOA, !

// mapl[,] - kapTa; road[] - nyTb;

// incl[k] == 1, ecnn TouKa k BKItoYEHa B mapwpyT

// s-oTkyaa, f - Kyaa, p - HOMep TOUYKM MapLupyTa
void step(s,f,p) {
if (s ==f) return;
for (c=0; c < N; c++) {
if ( ( map[s,c] !=0) and ( !incl[c])) {
road[p] =c;
incl[c] = true;
step(c,f,p+1);

// 34ecb NyTb HaAeH WAM TOYKa TYMMKOBas

road[p] = 0;
include[c] = false;
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void step(int s, int f, int p)

{
// count - BHELWHWI CY-K BbI30BOB/BO3BPATOB
count++;
printf("\ncall %i %i", s, f);

if (s ==f){
printf("\nPath:");
for (inti=0;i<N;i++)
if (road[i] !=-1)
printf("%i ", road[i]);
printf("\n");
}

else
for (intc=0; c<N;c++) {
if ((map[s][c] !=0) && (inRoad([c] == 0)) {
road[p] = c;
inRoad[c] = 1;

step(c, f, p + 1);

road[p] =-1;
inRoad|[c] = 0;
}
}

count--;
printf("\nret");
}
int map[N][N];
int road[N];
int inRoad[N];
int count =0;

void step(int s, int f, intp) {... }

int main()

{
int start = 2;
int finish = 6;

road[0] = start;
inRoad(start] = 1;

step(start, finish, 1);

printf("\ncount=%i", count);



return O;

}

B chusers\nikita\documentsivisual studio 2017 Projects\ ConseleApplication6\Debug\Consclefpplicationf.exe

From 2 to 6
Search...

call 2
call @
call
ret

call
call
call
call
Path:

=
a0 ;O

MO PR U W
® OO O 0O

3546

ret
ret
call 6
Path:

8
@ O

356

ret
ret

count=0
To exit press <Enter>_

Ouucmka (o6pabomka) ducka

void Clear() {
// obpaboTtaTb daibl TEKYLLLEro KaTanora

// NONYYNTb CNUCOK KaTanoros

foreach aDir in DirList {
if (aDir 1="..") && (aDir !="."){
ChDir(aDir); // BoitTu B KaTanor
Clear();
ChDir(".."); // BbIATK N3 TeKyLLEro Katanora
}
}
}

// ouncTKa gncKa
ChDir(aDir);
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Clear();

Pekypcus - uzpa Canep

o5 Canep = =R ==
Hoeaawrpa 2
1 F> 1 1 F» 3Ty KneTry
e = MFPOK OTKPEIN
1T 1 1 |2 1
Jaeck urpok
1 E OLWNBCA - OTKPEIN
KNETKY. B KOTOPOQ
S £CTE MIHA
1
1
iy
B aty knetiy
MFPOK NOCTAENA
h fnaxok
P Owmnbkal B atoi
1 KNETEE MIHEI HeT!
1
iy | i e 3TH KNEeTKH Urpok
1 OTKPEITE HE YCnen
i
-3 | =3 | 3| 3| 3|3 33|33 -3|-3
-3 9 1 H H O 0 0 H o O -3
-3 1 1 H H H 0 0 H H H -3
-3 1 2 2 1 H 0 0 1 1 1 -3
-3 1 b 5 1 H 0 0 2 9 2 -3
-3 1 2 2 1 H 0 0 2 9 3 -3
-3 0 0 H H H 0 0 2 3 9 -3
-3 0 1 2 2 1 0 0 1 9 2 -3
-3 0 2 9 9 1 0 0 1 1 1 -3
-3 0 2 9 3 1 0 0 H H H -3
-3 0 1 1 1 H 0 0 H H H -3
-3 | 3| -3 | 3| 3|3 33| -3F|-3F| 3| -3

0-8 KONMYECTBO MUH B COCEAHMX KNEeTKax
9 - MMHa
+ 100 - noctaBneH ¢pna*kok
+200 - KneTKka OoTKpbITa
-3 - rpaHunua nons
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1 1
1 1 1 |2
1
1
1 |1 |1
1
1
1 12 |2
1
1

void open(int row, int col)

{

}

if (Pole[row,col] ==0) {

}

Pole[row,col] = 100;
kletka(g, row, col, status); // oTo6pa3nTb COAEPHKUMOE KNETKM

// OTKPbITb NPUMbIKaOLLLME KNETKM CNeBa, CNPaBa, CBEPXY, CHU3Y
open(row, col-1);
open(row-1, col);
open(row, col+1);
open(row+1, col);

//npuMbiKatoLime aMaroHaabHO
open(row-1,col-1);
open(row-1,col+1);
open(row+1,col-1);
open(row+1,col+1);

else

if ((Pole[row,col] < 100) && (Pole[row,col] !=-3)) {
Pole[row,col] += 100;
kletka(g, row, col, status); // oTo6pa3nTb COAEPKMMOE KNETKM

}

Kpusble N'mnbbepTa
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BHumaHue, pekypcus!

e [lapameTpbl pekypcnBHOMN GYHKLIMK COXPaHAKOTCS B CTeKe, pasamep Kotoporo OFPAHUYEH!

e Bo3moxHo MCK/TKOYEHUE "MepenonHeHune cTeKka"

e lcnonb3oBaTtb Ans paboTbl C 06bEKTaMM M 3a4a4aMK, KOTOpbIe Mo CBOeN Npupoae
PEKYPCUBHbI

Beeaenue B OOII

MporpammuposaHue

OB6veKTHO-
OpPUEHTUPOBAHHOE

MpoueaypHoe

IIpoyedypHoe npozcpammuposaHue

"Onpeaenute, Kakme npoueaypbl BaM HY»KHbl; UCMOb3YUTE NyYllne aAropUTMbl, KOTOPbIE TONIbKO
cMmoKeTe HanTn"

065eKmMHO0-0puUeHMUpPO8aAHHOE NPO2PAMMUPOBAHUE

"OnpenenuTe, KakMe KNaccbl BAM HYXHbl; 3aroTOBbTE NOJIHbIA HABOP onepaunin Ana Kaxaoro Knacca;
Bblpa3unTe obLme cBOMCTBA ABHbIM 06pa3om, UCNONb3yHTe Haclea0BaHMe"

Knacc - aTo cnoHan CTPyKTypa AaHHbIX, onpeaenseman nonbsosatenem (Obtoxapct C., Ctapk K. )
Knacc - aTo onpeaenaemolivi nonbsosatenem tmn (Ctpayctpyn b.)

3agaya: HanucaTb nporpammy BbIMMCNEHNA MACCbI MOJION0 CTEPHKHA.

MpouenypHbI noaxoa:
dopmyna (anroputm) + cxogHble AaHHbIE

m = volume * density
len, rl, r2, density
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m = 3.14*(r12 - r22)*len *density

OOl nogxon
CBOWCTBO - XapaKTepPUCTMKA 06BEKTA

CreprKeHb:

ONMHA

AnameTp

AMaMeTp OTBepCTUA
NAOTHOCTb MaTepuana
obbem

macca

0O6s56/1€HUe Kaacca

// C++
class ma

{

// naHHble (nons)
// cBoiicTBa

// KOHCTpYKTOP

// pectpyKkTop

// meToabl

}
/] C

class Umsa
{
// BaHHbie (nons)
// cBoiicTea
// KOHCTpYKTOpP
// meToabl

}

// C++

class TRod // ctepskeHb

{
double _ext_diameter; // BHewHUn guameTtp
double _hole_diameter; // anametp oteBepcTua
double _length; // AnvHa
double density;  // nnotHocTb maTepuana
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public:
TRod(double ext_diameter, double hole_diameter,
double length, double density) { ... }

TRod(double diameter, double length, double density){ ... }

/]
double volume() { ... }
double weight() { ... }

void setLength (double length) { ... }
double getLength () { ...}

}
TRod(double ext_diameter, double hole_diameter, double length, double density) {
_ext_diameter = ext_diameter;
_hole_diameter = hole_diameter;
_length = length;
_density = density;
}

TRod(double diameter, double length, double density) {
_ext_diameter = diameter;

_hole_diameter = 0;

_length = length;

_density = density;

}

double volume() {

return 3.1415926 * (_ext_diameter * _ext_diameter - _hole_diameter* _hole_diameter) /
4000000000;
}

double weight() {
return this->volume() * _density;

}

int main()

{

TRod* rod1 = new TRod(736, 1000, 2700);

printf("Volume: %f\nWeight: %f\n", rod1->volume(),
rod1l->weight());

printf("\nTo exit press <Enter>");
int ch = getchar();

return O;
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}

/] C#
class TRod {

}

intdl; //BHewHui agnameTp

intd2; // anameTp oTBepcTUA
intlen; // pnuHa

double dens; // nnoTHOCTb maTepuana

public TRod() {d1=0;d2 =0; len =0; dens =0; }

public TRod(int ext_diameter, int hole_diameter, int length,
double density) {
d1 = ext_diameter;
d2 = hole_diameter;
len = length;
dens = density;

}

public TRod(int ext_diameter, int length, double density) { ... }

public int Diametr { get { return d1; } set { d1 = value; } }

public int Hole { get { return d2; } set { d2 = value; } }

public int Length { get { return len; } set { len = value; } }

public double Densyty { get { return dens; } set { dens = value; } }

public double Volume { get { return len * Math.PI *
Math.Pow((d1 - d2)/2, 2) / ( Math.Pow(10, 9)); } }
public double Mass { get { return this.Volume * dens; } }

static void Main(string[] args)

{

TRod rod = new TRod(25, 1500, 520); // cocHa

TRod rod2 = new TRod();

rod2.Length = 1500;

rod2.Diametr = 25;

rod2.Hole = 20;

rod2.Densyty = 2700; // antoM1HWEBDIN CNiaB

Console.WriteLine("O6bem: {0:f6} Ky6.m, Macca: {1:f3} kr", rod.Volume, rod.Mass);
Console.WriteLine("O6bem: {0:f6} ky6.m, Macca: {1:f3} kr", rod2.Volume, rod2.Mass);

Console.Write("To exit press any key ...");
Console.ReadKey();
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Cnucok 06seKmoea

class Sale

{
String ftitle;
int fvolume;
public String Title { get { return ftitle; } set { ftitle = value; } }
public int Volume { get { return fvolume; } set { fvolume = value; } }
public Sale(String title, Int32 wvolume)
{
ftitle = title;
fvolume = volume:
¥
¥
static wvoid Main(string[] args)
{
List<Sale> sales = new List<Salex();
sales.Add(new Sale("Toyota", 15488));
sales.Add(new Sale{"Mazda", 12788));
sales.Add(new Sale("Ford", 2458@));
sales.Add(new Sale("Renault™, 48388));
sales.Add(new Sale{"Hunday", 35288));
for {(int 1 = ®; 1 < sales.Count; i++)
{
Console.Writeline("{8} - {1}", sales[i].Title, sales[i].Volume);
}
¥
IIpunyunst 0011

e HacnepoBaHue
e [lonnmopodumsm
e BupTyanbHble ¢yHKUMM (MeToAbI)

CTyZLeHT 37O - NepcoHa, KOTopan YYUTbCA B YHUBEPCUTETE.
MpenoaaBaTtenb 3TO - NEPCOHA, KOTOPan AaeT (NnepeAaeT) 3HaHWA CTYAEHTY.

Mpodeccop 3To - npenogaBaTenb, MMEOLWMIA YYEHYIO CTENEHDb AOKTOPA HayK.
[loueHT 3To - NnpenogasaTtesb, MMEIOLLMIA CTENEHb KaHAMAATA TEXHUYECKMX HAYK

Hacs1edosaHue
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[NepcoHa

CrypeHT Mpodeccop

MepcoHa : uma, bamnaua, gata poxaeHUn
CTyLAeHT: uma, bamunusa, fata poxKAeHUA, y4y. rpynna
MpenoaaBaTtenb: UMA, bamMuausa, fata poxaeHua, kadeapa, yd. cTeneHb, Hayy. 3BaHue

MepcoHa : uma, pamnauna, gata poxaeHUn
CTyAeHT: NepcoHa + y4. rpynna
MpenoaasaTtenb: NepcoHa + Kapeapa, yd. cTeneHb

ﬂ,O‘-IepHMﬁ K/1aCC MOXKET UMETb 4O0CTYnN K CBOMCTBAM U MeTo4aM pPpoanUTENIbCKOro Kaacca.

Ba3oBbIN (poanTenbCKMin) Knacc
Mpoun3BoaHbIl (AoYepHUiA) Knacc

class TPersona {
string fname;
string Iname;

public TPersona(string FirstName, string LastName) {
fname = FirstName;
Iname = LastName;

}

public TPersona() { fnrame =""; Iname =""; }

public string FirstName { get { return fname; } set { fname = value; } }
public string LastName { get { return Iname; } set { Iname = value; } }
public string FullName { get { return fname +" " + Iname; } }

}

TPersonal] simpsons = new TPersonal5];

simpsons[0] = new TPersona("Bart", "Simpson");
simpsons[1] = new TPersona("Homer", "Simpson");

for (inti=0;i<5;i++){
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if (simpsons]i] != null)
Console.WriteLine("{0}", simpsonsl[i].FullName);

IIpou3eodHuwlii Kaacc
class nms : 6asoBbIN_Knacc

{
// nona
// KOHCTPYKTOpbI
// cBolicTBa
// meTtoabl
}

class TStudent : TPersona {
int group;

public TStudent(string FirstName, string LastName, int Group)
{

this.FirstName = FirstName;

this.LastName = LastName;

group = Group;

}

public int Group { get { return group; } set { group = value; } }
}

TStudent[] students = new TStudent[10];

students[0] = new TStudent("BapT", "CumncoH", 1358);
students[1] = new TStudent("Mwunxayc", "BaH XyteH", 1358);

for (inti=0;i<10;i++){
if (students]i] != null)
Console.WriteLine("{0}", students[i].FullName);
}

class TProf : TPersona {
string kafedra;

public TProf(string FirstName, string LastName, string Kafedra)
{

this.FirstName = FirstName;

this.LastName = LastName;

kafedra = Kafedra;

}

public string Kafedra { get { return kafedra; }
set { kafedra = value; } }
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TProf[] profs = new TProf[10];

profs[0] = new TProf("Tomep", "CumncoH", "dHepretTuyeckne cuctemno!");
profs[1] = new TProf("Ckpyax", "Makgak", "MupoBas sKoHOMUKA");

for (inti=0;i<10;i++) {
if (profs[i] != null)
Console.WriteLine("{0}, {1}", profs][i].FullName, profs[i].Kafedra);
}

TPersonal] persones = new TPersona[10];

persones[0] = new TStudent("Bapt", "Cumncon", 1358);

persones[1] = new TStudent("Mwunxayc", "BaH XyTten", 1358);

persones[2] = new TProf("Fomep", "Cumncon", "IHepreTnyeckune cuctemnbl");
persones[3] = new TProf("Ckpyax", "Makaak", "MupoBan skoHOMMKa");

Console.WriteLine("Persones:");
for (inti=0;i<10;i++) {
if (personesli] != null)
Console.WriteLine(persones[i].FullName);

}

Console.WriteLine("\nStudents:");
for (inti=0;i<10;i++) {
if ( (persones|i] != null) && (persones]i] is TStudent))
Console.WriteLine(personesli].FullName);

Iloaumopgu3m u aupmyaibHele PyHKYUU
Monnmopdunsm - cnocobHOCTb PyHKLMM 06pabaTbiBaTb AaHHbIE Pa3HbIX TUNOB.

Info() - BbIBOAUT MHOPMaALMIO O CTYAEHTE UM NpPenoaaBaTene, B 3aBUCMMOCTM OT TOTO, K KaKOMy
0OBbEKTY NPMMEHEH METO/,

class TStudent : TPersona {
int group;
public TStudent(string FirstName, string LastName, int Group) ...
public int Group ...

public string Info()
{

return this.FullName + ", rp. " + this.group.ToString();

}
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}

class TProf : TPersona {
string kafedra;
public TProf(string FirstName, string LastName, string Kafedra ...
public string Kafedra { ... }

public string Info()

{
return this.FullName + ", ka¢. " + this.kafedra;
}
}
TPersonal] persones = new TPersona[10];
// BAD !l
j=0;

while ((j < 10) && (persones[j] != null)) {
if ( personesli] is TProf)
WriteLine( (persones[j] as TProf).Info());
else
WriteLine((persones[j] as TStudent).Info());
I+

}

// Cool (Ottimo, ma ...)
// uT0bbI 3TO paboTano, Hago B 6a30BOM Knacce onpeaennTtb metos Info
// v nepeonpeaenntb ero B A0MEPHUX Knaccax
j=0;
while ( (j < 10) && (persones[j] = null) ) {
WriteLine(personesl[j].Info());
j++;

7’

HaciepoBanue - C# peasmsanusa
class TPersona

{

string fname;
string Iname;

public TPersona(string FirstName, string LastName) ...
public TPersona() ...

public string FirstName ...

public string LastName ...
public string FullName ...
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public virtual string Info() { return ""; }

class TStudent : TPersona {
int group;
public TStudent(string FirstName, string LastName, int Group) ...
public int Group ...

public override string Info()

{

return this.FullName + ", rp. " + this.group.ToString();

}
}

class TProf : TPersona {
string kafedra;
public TProf(string FirstName, string LastName, string Kafedra ...
public string Kafedra ...

public override string Info()

{

return this.FullName + ", kad. " + this.Kafedra;

}
}

Hacneaosanue - C++ peajusanus

class TPerson

{

char *fname;
char *Iname;

public:
TPerson() {} // utobbl UMeTb BO3MOXHOCTb CO34aTb MaccMB 06bEKTOB

TPerson(char* FirstName, char* LastName)

{

fname = new char[strlen(FirstName) + 1]; strcpy(fname, FirstName);
Iname = new char[strlen(LastName) + 1];strcpy(Iname, LastName);

}

~TPerson()

{

delete[] fname;
delete[] Iname;

}

char* FullName()
69



{
char* fullname = new char[strlen(fname) + strlen(lname) + 2];
sprintf(fullname, "%s %s", fname, Iname);
return fullname;

|7
virtual void print() {}

2
// cTynent
class TStud : public TPerson

{
int group;
public:
TStud() {};

TStud(char* FirstName, char* LastName, int Group):TPerson(FirstName,LastName)

{

group = Group;

}

~TStud()

{
}

void print() // BbIBOAUT MHPOPMaLMIO O CTyAEHTE

{
printf("%s, gr. %i\n", this->FullName(), group);

}
|5

// npodeccop
class TProf : public TPerson

{

char* kafedra;

public:
TProf() {};

TProf(char* FirstName, char* LastName, char* Kafedra)
:TPerson(FirstName, LastName)

{
kafedra =

new char[strlen(Kafedra) + 1]; strcpy(kafedra, Kafedra);

}

~TProf{()

{
delete[] kafedra;
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}

void print() // sbiBOAUT MHOPMaLMIO O Npodeccope
{

printf("%s, dep. %s\n", this->FullName(), kafedra);
}

2
int main()
{

TPerson *pers[10]; // cTyaeHTbl n npenoaasaTenu

// BHumaHue! 3HaueHune, Bo3Bpalaemoe sizeof 3aBmcuT ot
// paspagHocT nnatdopmbi!!
int K = sizeof(pers) / sizeof(TPerson*);

// vanumanmnsauma maccnsa OBA3ATE/IbHA
for (inti=0;i<K;i++)
pers[i] = NULL;

pers[0] = new TStud("Bart", "Simpson", 1358);
pers[1] = new TStud("Lisa", "Simpson", 1358);
pers[2] = new TProf("Homer", "Simpson", "Nucler Energi Systems");

inti=0;
while (persli] != NULL)
{

pers[i]->print();

i++;

’

}

// npoaonkeHne main
// utobbI typid ctana goctynHa, Haao AobasuTtb #include <typeinfo>

printf("\nStudents:\n");
i=0;
while (persl[i] '= NULL)
{
if (typeid(*pers[i]) == typeid(TStud)) {
pers[i]->print();
}

i++;

’

}

// ocBob6oanTL NnamATb!

printf("\nTo exit press <Enter>");
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int ch = getchar();
return O;

}

Owu6Ku npu pabome c 06'seKkmamu

Ob6palueHue K HecywecTsytolemy oobekTy - System.NullReferenceException

BbiBog, - MNepes, obpaleHeM K 06beKTy NpoBepuTb, 4To OH He null (NULL)!

danibl

daiin
e TeKcToBbIM
e [1BOMYHbLIN

MoTokn
® YyTeHua
e 3anucu

MNoTOK YTeHuA:
System.l0.StreamReader

MoToK 3anucu:
System.lO.StreamWriter

YmeHue u3 gaiiia

System.|O0.StreamReader sr;
sr = new System.l0.StreamReader(dain);

®ann: Nytb\uma_daiina

Application.StatrupPath — nyTb K nanke, U3 KOTopo1 3anyLeHa Nnporpamma

Manku KomnbroTepa

Environment.GetFolderPath(Environment.SpecialFolder.Desktop)
Environment.GetFolderPath(Environment.SpecialFolder.MyDocuments)
Environment.GetFolderPath(Environment.SpecialFolder.MyPictures)
Environment.GetFolderPath(Environment.SpecialFolder.ApplicationData)
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r- rrees
| usd.txt — Bnoknor l = |olEl |$J

Daiin [paska @opmat Bwg Cnpaexa

08.11.2014 »
47,8774
0/7.11.2014
45,1854
06.11. 2014
44,3993
01.11.2014
41,9627
31.10. 2014
43,3943
30.10. 2014
42,6525
29.10. 2014
42,3934
28.10. 2014
41,9497
24.10. 2014
41,8101
23.10.2014
41,4958

path = Environment.GetFolderPath(Environment.SpecialFolder.MyDocuments);
string textFile = path + Path.DirectorySeparatorChar + "usd.txt";

if ( System.IO.File.Exists(textFile))
{

System.I0.StreamReader sr = new StreamReader(textFile);
while ( ! sr.EndOfStream)

{

string st = sr.ReadlLine();
string st2 = sr.ReadlLine();
Console.WriteLine("{©} {1}",st,st2);

}

sr.Close();

¥

glse

{

Console.WriteLine("HeT ¢aiina ganHbix " + textFile);

¥

3anucs 6 gpaiin
System.lO0.StreamWrirer
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sw = new System.lO.StreamReader(dpann, mode);

mode:
e true— pgobasneHue
e false - nepesanucb

bool mode = true; // true - pobaeutb; false - nepesanucaTb
System.IO.StreamWriter sw = new StreamWriter(textFile, mode);

string st3;
int k = @;
do
{
Console.Write(">>");
st3 = Console.ReadlLine();
if ( st3.Length !=0)
{
sw.WriteLine(st3);
k++;

}

}
while (st3.Length != @);

sw.Close();

OTnagka

3Tanbl pa3paboTKM NPorpammbl:
e OCTaHOBKa 3a4a4u
® MpOEeKTUMpOoBaHue
® KogupoBaHMe
e OT/1IaJlKka U TECTUPOBaHUE
® COMpPOBOXAEHUe
OwnbKun
® CUHTaKcuyeckue
® aNropuTMMYEeckue

TecT — Habop UCXOAHbIX AAHHbIX M COOTBETCTBYIOLLMIN MM HABOP BbIXOAHbLIX AaHHbIX
Mpumep
Pacyet maccbl NO/1I0ro CTEepPKHA

NcxoaHble AaHHbIe: A/IMHA, BHELWHWI AMaMeTp, NJIOTHOCTb
UcxoaHble 3HaYyeHun: ??7?
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NcxoaHble 3HavyeHua: gavHa - 1000 mm, BHELWHUI gnameTp - 1128 mm
Pe3ynbTaT: macca YMCNEHHO paBHA NNIOTHOCTM MaTepuana - OK!

MeToABI OTJIAAKH

® O0T/1aA04YHaA nevyaTb
® Nouwarosoe BbINOJIHEHUNE

OmaadovyHass ne4yamsoy

static wvoid Main(string[] args)

1
int a = @;
int b = 8;
int c= 8;
System.Conscle.Write("a>");
a = System.Convert.ToInt32({Conscle.Readline());
System.Conscle.Write("b>");
a = System.Convert.ToInt32(Conscle.Readline());
// oTnagodHanA nedaTb
System.Conscle.Writeline("a={8} b={1}", a, b);
c=a+ b;
System.Conscle.Writeline("c={8}",c);
System.Conscle.Readkey();

1

YcaoeHas KoMmnuasayus

BrinonHaeman

WexogHan
aporpana nporpaMma
‘ Mpenpougccop ‘ Komnunstop ‘
MpomexyTouHoE
npegcragneHws

[OupeKTusbl Nnpenpoueccopy
ttdefine UMH4

#if UMA

// 30eCb MHCTPYKLMM NPOrpaMmmbl
#endif
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#define DEB

using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

using System.Threading.Tasks;

namespace ConsoleApplicationl®

1

class Program

1

static wvoid Main(string[] args)

{
int a = @;
int b = @;
int c= @;

System.Conscle.Write("a>");
a = System.Convert.ToInt32(Conscle.Readline());

System.Conscle.Write("b>");
a = System.Convert.ToInt32(Conscle.Readline());

#if DEB

System.Conscle.WriteLine("a={@} b={1}", a, b);
#endif

c=a+ b;

System.Conscle.WriteLine("c={8}",c);

System.Conscle.Readkey();
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//#define DEB

using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

using System.Threading.Tasks;

namespace ConsoleApplicationl9

1

class Program

1

static wvoid Main(string[] args)

1
int a = @3
int b = @;
int c= @;

System.Conscle.Write("a>");
a8 = System.Convert.ToInt32(Conscle.Readline()};

Ssystem.Conscle.Write("b>");
a8 = System.Convert.ToInt32(Conscle.Readline()};

#if DEB

system.Console.WritelLine("a={®8} b={1}", a, b};
#endif

c=a+ b;

system.Conscle. WriteLine("c={@8}",c};

System.Conscle.ReadKey();
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using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

using System.Threading.Tasks;

namespace ConsoleApplicationl9

1

class Program

1

static wodid Main(string[] args)

{
int a = @;
int b = @;
int c= @;

System.Conscle.Write("a>"};
a = System.Convert.TeInt32(Conscle.Readline());

System.Conscle.Write("b>"};
a = System.Convert.TeInt32(Conscle.Readline());

#if DEBUG

System.Conscle.WriteLline("a={8} b={1}", a, b);
#endif

c=a+ b;

System.Conscle . WriteLline("c={8}",c);

System.Conscle.ReadkKey();
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Ilowazoeoe 8bino/IHEHUe

TouKa ocTaHoBa
I-—using System;
using System.Collections.Generic;
using System.Ling;
using System.Text;
using System.Threading.Tasks;

—-Inamespace Consolefpplicationl®

1
- class Program
{
= static woid Main(string[] args)
1

int a = @;
int b = @;
int c= 8;

System.Console.Write("a>");
a = System.Convert.TeInt32(Consocle.Readline());

System.Console.Write("b>");
a = System.Convert.TeInt32(Consocle.Readline());

o
System.Conscle.Writeline("c={8}",c);

System.Conscle.ReadKey();

MpoponxeHne BbINOAHEHUA

e Otnagka>Mpoaonxkutb (<F5>)

e Otnagka> WWar c obxogom (<F10>)

e Otnagka> War c 3axogom (<F11>)
OcTaHoBUTb O0TNAAKY (<Shift>+<F5>)
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UcKk10o4eHUue

l=lusing system;
using System.Collections.Generic;
using System.Ling;
using System.Text;
using System.Threading.Tasks;

—Inamespace ConscleApplicationlg

{
= class Program
{ . . . . i '
-] static woid Main(string[] args) Microsoft Visual Studio Express 2013 gns Windows Desktop
{
].‘nt 2 =8; 1 HeoBpaboTanHoe noknrodedune Tuna "System. DivideByZeroException” 8 -
int b = @; H ConsoleApplicationl9.exe
int c= 8;
JononnuTeneHele ceegeHna: MNonkITka JENEHNA HA Hyb,
System.Console.Write(a>");
a = System.Convert.ToInt32(Conl
System.Console.Write("b>");
a = System.Convert.TeInt32(Con -
) c=a/ b; [] OcranoeuTE NpW BEIHMKHOBEHMK MCKAIUEHKA 3TOMO THNA
OTKpPEITE NapaMETPEI MCKAKIHEHNI
System.Console.WriteLine("c={@|
System.Console.ReadKey(); - -
| Opepeats | [ MpogonsuTs Mponyctuts
}
} —
}
NckntoueHns
e Systen.FormatException
e System.DevideByZeroException
e System.IndexOutOfRangeException
e System.NullReferenceException
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O6pab6omka UcK/4eHus

namespace ConsoleApplicationld

{

class Program

{

static wveild Main(string[] args)

{
int a = @;
int b = 8;
int c= 8;

try
1

System.Console.Write("a>");
a = System.Convert.ToInt32(Conscle.Readline());

System.Console.Write("b>");
a = System.Convert.ToInt32(Conscle.Readline());

c=a/ b;
System.Console.Writeline("c={@}",c);
b

catch (Exception aException)

1
b

Conscle.WriteLline("Ouwbra! {@}", aException.Message);

system.Conscle.Write("Press any key...");
System.Conscle.ReadKey();

-

B filei/ffcfusers/nikita/documents/visual studio 2013/Projects/Conscledpplication19/ConsoleApplication1?

a-
Owubrka! BxogHaa CTPOKA WMMena HeBepHblA dopmaT.
Press any key..._
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-

B fileyfffcfusers/nikita/doecuments/visual studio 2013/Projects/ConscleApplication19/ConsoleApplication19/k

a>10

b2

Owubka! MNonNbITKA AeneHWA Ha Hyfb.
Press any key...

Windows Forms Application

MpunoxeHune
e KOHcosbHOE
e OKOHHOe (Knaccuyeckoe)
e Windows Forms (Windows 7, Windows 8.1, Windows 10)
e WPF
e MobunbHoe (Windows Phone 7, Windows Phone 8)

UWP - Universal Windows Platform (Windows 10 Ha gecktone, cmapTdoHe, nnaHwWerTe, .... )

o' loxoa = |[E] ]S

Cymma (pyb.); 15000

Cpok(mec.): 12

Facuet

MpoueHTHaA cTaeka: 12,00%
Aoxog: 1 .800,00p.

Windows Forms Application

Windows Forms Application:
e [locTaHOBKa 3agaun
e Pa3paboTka
o Pa3spaboTka dopmbl
o CospaHue GyHKUUIN 06paboTKM CObbITMIN
e OTnagka
TecTupoBaHue
Mybankaums
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dopma

a5 floxoa =] = ]

labell — Cymma (py6.):
label2 — Cpok (mec.):
buttonl I FacueT

= = =
label3

o o

& o &

Property (cBONCTBO) — onpeaensieT BMA, U nosegeHue obbekTa.
Text, Size, Location, Enabled, Checked, Autosize,....

KomMmnoHeHmuli

Label
TextBox
Button
RadioButton
ListBox

Csolicmea
Property (cBolicTBO) — onpegensieT BUA 1 noseaeHme obbeKTa.

Text
SizelLocation
Enabled
Checked
Autosize
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CeolicTea * 0 X
Forml System Windows.Ferms.Form -
=2 /[0 £ |
Minimum&Size 0.0 -
Opacity 100%
Padding 0:0:0:0
RightToleft Mo
RightTolLeftLayout False
Showlcon True
ShowlInTaskbar True
Size 300; 300
SizelGripStyle Auto
StartPosition WindowsDefaultLoca
Tag
R oo
TopMost False
TransparencyKey |:|
UseWaitCursor False
Window5tate Mormal
-
Text
TekcT, CBA3AHHBINA C INEMEHTOM YNPABAEHHWA,

Co6vimue

e Event (cobbiTue):
e Click

e KeyPress

e TextChange

Co3daHue hyHKyuu 06pa6omku co6bimus
Ha Bknagke Events HallTu cobbiTne 1 caenatb ABOMHOM LENYOK B NOJIE PAAOM C UMEHEM CODbITUS.
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CeoicTea * 1 X

buttonl System. \Windows.Forms.Button -

SEra
(DataBindings) -
AutoSizeChanged
BackColorChangec
BackgroundImaget
Backgroundlmagel
BindingContextCh:
CausesValidationCl
ChangeUICues
=
ClientSizeChanged
ContextMenuStripd
Controlidded
ControlRemoved
CursorChanged
DockChanged
DragDrop
MranEntar

Click

BosHMKEET NpK LLEAYKE 3NEMEHTE
YNpPasneHNA,

DPyHKYus1 06pabomKu coobimus
private void buttonl_Click(object sender, EventArgs e)

{

private void button1_Click(object sender, EventArgs e)

{

double sum; // cymma
int period; //cpok

double percent; // npoueHTHas cTaBka
double profit; // noxop,

sum = Convert.ToDouble(textBox1.Text);
period = Convert.Tolnt32(textBox2.Text);

if (sum < 10000)
percent = 8.5;
else
percent = 12;

profit = sum * (percent/100/12) * period;
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label3.Text =
String.Format("MpoueHTHan ctaska:{0} "%\ndoxoa: {1}, percent, profit);

}

private void textBox1_KeyPress(object sender, KeyPressEventArgs e)

{
if ((e.KeyChar >="'0') && (e.KeyChar <="'9'"))
return;

// "MpaBunbHbIN" AeCATUYHbIN pa3aenuTens — 3anaTtas
if (e.KeyChar ==".") e.KeyChar = ,;

if (e.KeyChar==",") {
// Haxata 3anatan. 3anatas yXe ecTb B NoJjie peaakTMpoBaHus?
if ((textBox1.Text.IndexOf(',') !=-1) || (textBox1l.Text.Length ==0)) {
// 3anAaTtan y»e ecTb.
e.Handled = true;

}

return;

}

if (Char.IsControl(e.KeyChar)) {
if (e.KeyChar == (char)Keys.Enter) {
// NepemecTnTb Kypcop B none CpokK
textBox2.Focus();

}

return;

}

// ocTanbHble CMMBObI 3anpeLLeHbl
e.Handled = true;

}

private void textBox2_KeyPress(object sender, KeyPressEventArgs e)

{

// B nose CpOK MOXHO BBECTU TOJIbKO LLeN0e YNCnIo

if ((e.KeyChar >="'0') && (e.KeyChar <="'9'))
return;

if (Char.IsControl(e.KeyChar))

{
if (e.KeyChar == (char)Keys.Enter) {
// NepemecTnTb GOKYC Ha KHOMKY Pacuet
buttonl.Focus();

}

return;

}
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// ocTanbHble CMMBObI 3anpeLLeHbl
e.Handled = true;

}

private void textBox1_TextChanged(object sender, EventArgs e)

{

label3.Text =""; // ouncTnTb NONE OTOBpPaXkeHUA pesybTaTta pacyeTa

if ((textBox1.Text.Length ==0) | | (textBox2.Text.Length == 0))
// B none pegaktMpoBaHUA HET AaHHbIX.
// CoenaTb KHOMKy PacyeT HeaoCTYMnHOM
buttonl.Enabled = false;
else
// CaenaTb KHOMKy PacyeT gocTynHom
buttonl.Enabled = true;

}

public Form1()
{

InitializeComponent();

// coenatb KHONKY PacyeT He40CTYNHOM
buttonl.Enabled = false;

}

KOMIIOHEeHTBI

e RadioButton
e CheckBox
e ListBox
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RadioButton

OuwameTp (MM) | I
OnuHa (MM) l ]
Marepuan:

O anoMurmn
O crans
O natyHs
O mens
Pacuer
Property:
o Text
e Checked
Events:
e Click

e CheckChanged
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ListBox

1) Macca cTepsHsa [ S
OwameTp (M)
OnwiHa (M)
MaTepwan BNHMAHWA
cTans
NaTyHb
Melb
CHITYMHH
Pacuet
Property:
e [tems

e Selectedltem
e SelectedIndex

Events:

e SelectedIndexChanged
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ComboBox

o' Macca cTepsHa —
OwameTp (M) |
OnwiHa (M) | |
MaTepwan MEOb w
anoMUHKWA
cTans
ﬂaTEHb
CHUYMKAH
UyTYH
NoONMApONKUIeEH
NonMeTHUNEH
CTEKND
Property:
e DropDpwnStyle =DropDown | DropDownlList
e Items

e Selectedltem
e SelectedIndex

Events:
e SelectedIndexChanged

MHnumanmsauma cnucka Koae

public partial class Form1 : Form

{

string[] materaialTitle = {"noanctupon","nonnatunen"};

public Form1()
{

InitializeComponent();

comboBox1.ltems.Add("antomuunin");
comboBox1.ltems.Add("cTtanb");
comboBox1.ltems.Add("natyHb");

for (int i=0; i < materaialTitle.Length; i++)

{
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}
}

JdenoBas rpaduka

comboBox1.ltems.Add(materaialTitle[i]);

PictureBox

Omoé6padiceHue uialocmpayuti

Property

dopmuposaHue cpagpuku
paduKa — COBOKYNHOCTb rpadmn4eCcKnUx NPMMUTUBOB

KomnoHeHT - PictureBox

OTobparkeHune UANCTpaLnii
MoBepxHOCTb ANnA GOPMUPOBAHUA FPAdUKN

Image
SizeMode

CobbiTne — Paint

Graphics — rpadunyeckan NoBepPXHOCTb

-

o5 Forml

[F=N Ho[ExS

0.0

pictureBox1

private void pictureBox1_Paint(object sender, PaintEventArgs e)




// e.Gaphics — rpaduyeckan NnoBepxHOCTb, Ha KOTOPOM
// nporpamma MosKeT pucoBaTb

// meToapl 06bekTa Graphics pucytort

/ / cBoicTBa 06beKkTa Graphics onpeaenstoT Bua rpapuyecknx NpUMMTUBOB

private void pictureBoxl Paint{object sender, PaintEventirgs e)

}

1
int x, y, w, h;
int x@, y8;
wg = 18; y8 = 18;
w = 28; h = a@;
o= mB; y = ye;
e.Graphics.FillRectangle(System.
X += W;
e.graphics.FillRectangle(System.
X += W;
e.graphics.FillRectangle(System.
e.Graphics.DrawRectangle(System.
e.araphics.DrawString("WrTanua",

System.Drawing.
b

Drawing.Brushes.Green, x, y, w, h);

Drawing.Brushes.White, %, y, w, h);

Drawing.Brushes.Red, x, y, w, h);
Drawing.Pens.Black, x@, y8, w * 3, h);

this.Font,
Brushes.Black, x@, y@ + h + 18);

HocTyn K Graphics ecTb ToNbKO Y GyHKLMK 06paboTKu cobbiTua Paint!

93



public partial class Forml : Form

1
public Forml()
1
InitializeComponent();
¥
private woid flag_it(Graphics graphics, int %@, int y@, int width, int height)
1
int x, ¥, w;
o= wl; oy = ye;
w = width / 3;
graphics.FillRectangle(System.Drawing.Brushes.Green, x, y, w, height);
X += W;
graphics.FillRectangle(System.Drawing.Brushes.White, x, y, w, height);
K += wW;
graphics.FillRectangle(System.Drawing.Brushes.Red, %, y, w, height);
graphics.DrawRectangle(System.Drawing.Fens.Black, =@, yv@, w * 3, height);
graphics.DrawString("ItaliaP, this.Font, System.Drawing.Brushes.Black, x8, y8 + height + 18);
¥
private woid pictureBoxl_Paint(object sender, PaintEventirgs e)
1
flag it(e.G@raphics, 1@,18,584,68);
¥
h

I'pagpuueckue npumumuesl

Metopg, DeicrBue
DrawlLine(Pen, x1, y1, x2, y2) PucyeT nnHuio. NapameTp Pen onpepenaet ugeT,
DrawlLine(Pen, p1, p2) TO/ILLMHY U CTUAb INHUK; NapameTpbl X1, y1, x2, y2 unm

pl n p2 — KOOpAMHATbl TOYEK Hayasla U KOHUa TIMHNK

DrawRectangle(Pen, x, y, w, h) PucyeT KoHTYp npAmMmoyrosibHuKa. [MapameTp Pen
onpegenseT uBeT, TONLWMHY U CTUIb rPaHULLbI
NPAMOYrO/IbHMKA: MapameTpsbl X, Y — KOOpANHATbI
NeBOTO BEPXHEro yrna; napameTpbl W 1 h 3agatoT
pasmep NpAMOYroJibHUKa

FillRectangle(Brush, x,y, w, h) PucyeT 3aKpalueHHbIM NpAMOYroabHUK. MapameTp
Brush onpenenset ugeT u cTUNb 3aKpacku
NPAMOYrO/IbHUKA; NAaPaMeTpPbl X, Y — KOOPAUHATbI
NeBOro BEPXHEro yria; napameTpbl W 1 h 3agatoT
pa3mep NPAMOYro/ibHMKa

DraweEllipse(Pen, x, y, w, h) Pucyet annunc (KoHTyp). MapameTp Pen onpeaenset
LBET, TONLLMHY U CTUNb IMHUM SINMNCA; NAPAMETPBI X,
Y, W, h — KoopAnHaTbl NEBOro BEPXHErO yria U pasmep
NPAMOYTro/ibHWKa, BHYTPWU KOTOPOTO BblYuepUYMBAETCS
3NNUNC
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FillEllipse(Brush, x, y, w, h) Pucyet 3aKpaleHHbI anaunc. Mapametp Brush
onpeaensaeT UBET U CTU/Ib 3aKPACKN BHYTPEHHEN
obnacTu anaunca; napameTpbl X, y, w, h —
KOOPAMHATbI 1IEBOTO BEPXHErO yr/ia U pasmep
NPAMOYro/ibHWKA, BHYTPU KOTOPOTO BblYepymBaeTca
anannc

DrawPolygon(Pen, P) PucyeT KOHTYp MHOroyrosibHuKa. NMapameTp Pen
onpegenseT UBeT, TOAWMHY U CTUAb INHUU TPAHULbI
MHOFOYyro/ibHW1Ka; napameTp P (maccus Tnna Point) —
KOOPAMHATbI YTN10B MHOTOYro/IbHUKA

FillPolygon(Brush, P) PucyeT 3aKpalleHHbI MHOTOYroNbHUK. MapameTtp
Brush onpeaensert useT n cTUAb 3aKPACKM BHYTPEHHEN
061aCcTM MHOTOYro/ibHUKa; napameTp P (maccms TMna
Point) — KoopAWMHaTbI YI/10B MHOFOYro/IbHUKa

DrawsString(str,Font,Brush,x, y) BblBOAUT Ha rpaduyeckyto MOBEPXHOCTb CTPOKY TEKCTA.
MapameTp Font onpegenset wpnodT; Brush — uer
CMMBOJIOB; X My — TOYKY, OT KOTOpoWu byaeT BbiBeAeH
TEeKCT

Drawlmage(Image, x, y) BbIBOAUT Ha rpadMyecKyro NOBEPXHOCTb
nnnoctpaumio. Napametp Image onpeaenset
WNNIOCTPALMIO; X 'Y — KOOPAMHATY 1€BOTO BEPXHETO
yrna obnactv BbiBOAA UNNKOCTPALLUN

OmHocumebHble K'OOpallHambl u Macwma6upoeaHue

(xo+17d, yo—3d)

(Xo,yo—2d) ) / /O O/

(xo+10d, yo —2d) \ (xo+14d, yo)

(xo,Y0) .

I'paduk (auarpamma)
e [laHHble 3arpy*KatoTca M3 TEKCTOBOro parina B CNMcok (Maccms)
e 3arpy3Kka 1 06paboTka AaHHbIX A0XKHA BbiNoAHATbCA OOMH PA3
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e [paduK gonxeH 3aHMmaTtb BCHO o6nactb KomnoHeHTa PaintBox

CTpyKTypa nporpaMmsbl

public partial class Forml @ Form

1

J// 3pece faHHWe, 3arpyxeHHde W3 $aina

public Forml()
1

b

InitializeComponent();

private void Forml_Activated(cbject sender, Eventirgs e)

1
¥

J/ sarpyska faHHuX W3 $aina

private void drawGraph(Graphics graphics)

{
J/ nokazaTe rpaHduy KOMNOHEHTa
graphics.DrawRectangle(Fens.Black, @, 8, pictureBoxl.S5ize.Width-1, pictureBoxl.Size.Height-1});
// pucyem rpadux
}
private void pictureBoxl Paint(cbject sender, PaintEventfrgs e)
{
drawGraph(e.Graphics);
}
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3arpyska JaHHbIX

public partial class Forml : Form

{

List<string:> data;

public Forml()

1
¥

InitializeComponent();

private void Forml_Activated(object sender, Ewventirgs e)

1

data = new List<string>(};
String path = Envirenment.GetFolderPath({Envircnment.SpecialFolder.MyDocuments);
string textFile = path + Path.DirectorySeparatorChar + "report.csv”;

if (System.I0.File.Exists(textFile))

1
System.I0.S5treamReader sr = new StreamReader(textFile});
while (!sr.EndOfStream)
1
string st = sr.ReadlLine();
data.Add(st);
b
sr.Close();
b
else
1
labell.Text = "HeT daina ganHwx:" + textFile;
b

IlocTtpoeHue rpaduka

i

a<' Tpagux == ]S

-

MaMeHeHune Kypca nonnapa

38,72

38,41 3842

38
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private void drawDiagram(Graphics gr)

{ // 3aronosok
// 0bpaboTKa AaHHbIX
// noctpoeHue rpaduKa
}
3aroJioBoK

// wpndT nognucen AaHHbIX
Font dFont = new Font("Tahoma", 9);

// wpunodT 3aronosKa
Font hFont = new Font("Tahoma", 14, FontStyle.Regular);
string header = "Kypc ponnapa";

// wunpunHa obnactn oTobparkeHna TeKCTa
int w = (int)gr.MeasureString(header, hFont).Width;

int x = (pictureBox1.Width - w) / 2;

gr.DrawString(header, hFont, System.Drawing.Brushes.ForestGreen, x, 5);

06sacTh nocTpoeHUA rpadpuka

Fpacbm( CTPOUM B OTKZIOHEHUNAX OT MUHUMA/IbHOIO 3HAYEHNA pALda AdHHbIX, TakK, yTobbl OH 3aHMMan
BCto obnacTb NOCTPOEHNA.

O6nacTb NOCTPOEHUA
TopMargin (otctyn cBepxy) = 80;
BottomMargin( otctyn cHusy) = 20;
LeftMargin( otctyn cnesa) = 20;
RightMargin( otctyn cnpasa) = 20.

IIar mo X
double[] d; // naHHble

// paccToaHue mexay TouKamu rpadmka (war no X)
int dx = (int)((pictureBox1.Width — (LeftMargin + RightMargin) / (d.Length - 1));

Koopaunara Y
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paintBox1
Yi = PictureBox.Height - BottomMargin — (d[i] = min) * K

Ona d[max] :
TopMargin = PictureBox.Height - BottomMargin — (max - min)*K

K = (PictureBox.Height — BottomMargin — TopMargin) / (max — min)

// k03¢. macwrtabuposaHua

Touku oTKnagbiBaem ot
HWXHEW rpaHnLbl
obnacTv nocTpoeHus
avarpammbi
(BottomMargin).

BeicoTa obnacTu
NOCTPOEHUA Auarpammel
= paintBox1.Height —
TopMargin —
BottomMargin

OBnacTtb NOCTPOEHWA guarpaMmmbi

double K = (pictureBox1.Height - BottomMargin - TopMargin) / (max - min);

double max = d[0]; // makcumanbHbIN 31eMEHT Macc1Ba
double min = d[0]; // ecan cTponm B OTKNIOHEHUSAX

double min =0; // ecnu Bce 3Ha4YeHUA NOSIOKUTENbHBIE U XOTUM
// 0T06bpa3nTb 3HaYEHUS, @ HE OTK/IOHEHUSA

// MOUCK min 1 max anemeHToB
for (inti=1;i<d.Length; i++)
{

/] 2?77

}

// nepBas Touka
int x1 = 20;
int y1 = pictureBox1.Height - BottomMargin - (int)((d[0] - min) * K);
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// mapKep nepBoW TOYKK
g.DrawRectangle(System.Drawing.Pens.Black, x1 - 2, y1 - 2, 4, 4);

// noanucb YNCNEHHOrO 3HaYeHUA NePBOMN TOUKU
g.DrawsString(Convert.ToString(d[0]), dFont,
System.Drawing.Brushes.Black, x1 - 10, y1 - 20);

// ocTanbHble TOYKM
for (inti=1;i<d.Length; i++)
{

x2 =x1 + dx;
y2 = pictureBox1.Height - BottomMargin - (int)((d[i] - min) *K);

// MapKep TOUKM
g.DrawRectangle(System.Drawing.Pens.Black, x2 - 2,y2 - 2, 4, 4);

// coeanHUM TeKyLLyto TOYKY C NpeablayLuein
g.DrawLine(System.Drawing.Pens.Black, x1, y1, x2, y2);

// noAnncb YNCNEHHOro 3HaYEeHUA
g.DrawString(Convert.ToString(d[i]), dFont,
System.Drawing.Brushes.Black, x2 - 10, y2 - 20);

x1 =x2;
yl=y2;

ba3bl JaHHBIX
basa gaHHbIX 1 CYB/

e Microsoft SQL Server
e Oracle

e MySQL

e Microsoft Access

e SQLite

Basa faHHbIX Ha GU3NYECKOM YpOBHE:
e ®daiin (coBoKynHOCTb painos)

basa gaHHbIX Ha YPOBHE NNOTUKK:
e COBOKYMNHOCTb 3anuce
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e COBOKYMHOCTb CBA3aHHbIX Tabuu, — penaymoHHan 6a3a gaHHbix ( relation — cBs3sb,
3aBUCUMOCTD)

DB Projects

projects
| pid | title | stat | finish | managerlD |
1 lNpunoxedne Mown pacxoas 01.04 2018 4
2 ba3sa paHHeIx [NonuknuHrKa 01.05.2018 3
tasks
pojectiD | title | stat | finish | workerD |
1 lNporpammupoBaHie 1 oTrnaaka 15.04.2018 2
1 Pa3paboTtka wHTepdeiica 10.04 2018 1
1 Pa3spaboTtka cTpykTypel B[ 01.04 2018 5
2 [NporpamMmMmupoBaHne 10.05.2018 2
2 Paspabotka cTpykTypel B 05.05.2018 1
2 TecTMpoBaHue 20.05.2018 2
workers
workerlD | Name | salary
1 Homer Simpson 6000
2 Bart Simpsaon 6500
3 Lisa Simpson 7000
4 Marge Simpsaon 7000
2 Maggie Simpson 6500
DB Books
books
Title | Author
[porpammupoBaHne Ha C# KyneTiH H.E.
Microsoft Visual C# B 3aga4ax 1 npumepax KynbTuH HE.
Microsoft Visual C++ B 3agadax W npumepax KyneTiH H.E.
Delphi B 3a0a4ax u npuMepax Hukuta KynbTUH
OcHoeel nporpammmupoeanua B Delphi KyneThH Hukmta
YnpaeneHue HHHOBALMOHHEIMK NPOEKTaMM NN Tykrens, AB. CypuHa, H.B. KyneTuH
VIHCTpymMeHTEI ynpaeneHua npoekTami: Project Expert u Microsoft Project H.B KynsTuH
H3kK nporpammuposaHun C++ CtpaycTtpyn b.
[MporpammupoBaHue Ha C++ Oetoxapct C_, Ctapk K.
OcHoBel nporpammupoeanua B Microsoft Visual C++ 2010 KyneTuH H.B.
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Apxumexkmypa Kauenm-cepegep

client (aHrn.) — 3akasumk, Nosb3oBaTe/b NOKyNaTe b
service (aHrn.) — obcyKmMBaTb, 06CyKMBaHME, yCcayra

SQL komaHaa
.EI.)P —_—
(3anpoc) ¢
dann(pl) B
[aHHble
€
(pesynstart)
KnneHTt Cepeep

A3eik SQL

SQL - Structured Query Language ( A3blK CTPYKTYPUPOBaHHbIX 3aNpocoB)

e SELECT
e INSERT
e UPDATE
e DELETE

e CREATE TABLE

BA
e JlokanbHaA
e YpaneHHasn

Microsoft Access

NokanbHaa CYB/, (cuctema ynpasneHuns 6asamm gaHHbIX)
Ucnonb3ayeT agpo 6a3 aaHHbIX Microsoft Jet

.mdb
.mdbx

Co3paHue b1 B Microsoft Access
e CospgaTb davin B,
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e  OTKpbITb KOHCTPYKTOP Tabau,

e BBecTM Ha3BaHWA NONEN M 3a4aTb UX TUN (CTPOKOBbLIM UM YUC/IOBOIA)

e 3aKpbiTb OKHO KOHCTPYKTOPa (3a4aTb MmA Tabauubl)
e  OTKpbITb TabAKULY M BBECTU B HEe UHPOPMaL MO

Basic SQL commands

SELECT
INSERT
UPDATE
DELETE

_] books: Tabnuua

=N EoR =

Title

Author

norpammMupoBanue Ha C

| Microsoft Visual C# B 3aaay4ax 1 npumMepax

| |Microsoft Visual C++ B 3agavax u npumepax

| Delphi B 3agayax n npumepax

| |OcHoBeel nporpammupoBadua B Delphi

| |YnpaBneHie MHHOBALWOHHBLIMK NP OeKTaMI

|| VIHCTpymeHT! ynipaBneHusa npoekTamu: Project Expert u Microsoft Project
|| H3bIK nporpamMmupoBaHua C++

__|lporpammMupoBaHie Ha C++

OcHoBel nporpammupoeaHua B Microsoft Visual C++ 2010

[*]

Sammcs: |14 1k (MM w10

KyneTuH H.B.

KyneTH H.B.

KyneTiH H.B.

Hukura KynsTuH

KyneTuH Hukuta

.1 Tykkens, A B. CypuHa, HB. KynbTuH
H.B.KynsTuH

Ctpayctpyn B.

[etoxapct C., Ctapk K.

KyneTiH H.B.

SELECT Title, Author FROM books
WHERE Author Like 'KynbTnH H.B.'

nnm
SELECT * FROM books

WHERE Author Like 'KynabtnH H.B.'

SELECT * FROM books WHERE Author Like 'KynbTnH H.B.'

SELECT * FROM books WHERE Author Like 'KynbTur'

SELECT * FROM books WHERE Author Like '%KynbTuH%'
nnm
SELECT * FROM books WHERE Author Like '*kynbtuH*'
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wildcards in Like

Access supports two dialects of SQL: Access SQL and ANSI-92 SQL. The latter is compatible with SQL
Server; it uses % as wildcard for any number of characters, and _ for a single character, instead of *
and ? respectively.

You can specify the version to use in File > Options > Object Designers > SQL Server Compatible

Syntax (ANSI 92) in the Query design section.

SELECT * FROM books
WHERE (Title Like "*c++*') And (Author Like "*ky*')

SELECT books.* FROM books
WHERE books.Title Like '"*c++*'
ORDER BY books.Author

INSERT INTO books ( Author, Title )
VALUES ('Homer Simpson', '"How to hack')

_1 books : Tabnnua

Title

Author

Ldl lporpammipoBanne Ha C
__[Microsoft Visual C# B 3anavax n npumepax

| |Microsoft Visual C++ B 3agauvax 1 npumMepax

|| Delphi B 3agay4ax n npuMepax

|| OcHoBel nporpammuposanua B Delphi

| |YnpaBneHe MHHOBALMOHHEIMI NPOEKTaMK

| |WHCTpymeHTLI ynpaBneHnA npoekTamin: Project Expert u Microsoft Project
__|H3eK nporpammmpoBaHnA C++

___|lMporpammmupoBaHie Ha C++

| OcHoBbI nporpammuposanua B Microsoft Visual C++ 2010

| |How to hack
*

Sammce: (14 4 1k M ¥ us 11

KyneTwH H.B.

KynbTiH H.B.

KynbTH H.B.

Huknta KynbTuH
KyneTuH Huknra

M. Tykkens, A B. CypuHa, H.B. KynbTuH
H.B KynbTuH
Ctpayctpyn bB.
[etoxapct C., CTapk K.
KynbTH H.B.

Homer Simpson

UPDATE books SET Author = 'Bart Simpson'
WHERE Author="Homer Simpson'

DELETE * FROM books
WHERE (Author Like 'Bart Simpson')
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_1 books : TaGanua EI@

Title | Author
DOrpamMMUpoBaHue Ha C KyneTiH H.B.
| Microsoft Visual C# B 3aaay4ax 1 npumMepax KyneTH H.B.
| |Microsoft Visual C++ B 3agavax u npumepax KyneTiH H.B.
| Delphi B 3agayvax n npumepax Hukura KynsTuH
| OcHoBEI nporpammupoBaHua B Delphi KynbeTWH HukuTa
| |YnpaBneH1e MHHOBALMOHHLIMW NPOEKTaMM .1 Tykkens, A B. CypuHa, HB. KynbTuH
|| VIHCTpymeHT! ynipaBneHusa npoekTamu: Project Expert u Microsoft Project H.B.KynsTHH
|| 3Bk nporpaMmMupoBaHua C++ Crpayctpyn b.
__|lporpammupoBaHue Ha C++ Oetoxapct C_, Crapk K.
| |OcHoBeel nporpammupoBadusa B Microsoft Visual C++ 2010 KyneTiH H.B.
*
3ammce: |14 lil P MLIpE vz 10

TexHos102uu docmyna kK GHHbIM

e ADO (ot aHrn. ActiveX Data Objects — «06beKTbl AaHHbIX ActiveX») — nHTepdeic
NPOrpaMmMMpPOBaAHUA NPUNONKEHUI ANA A0CTYyNa K AaHHbIM

e ODBC (aHrn. Open Database Connectivity) — 3To nporpammHbiii uHTepdeiic (API) goctyna K
6a3am JaHHbIX

e OLE DB (aHrn. Object Linking and Embedding, Database) — Habop COM uHTepdeiicos,
KOTOpble NO3BONAIOT NPUIOKEHUAM YHUPULUPOBAHHO PaboTaTb C AAHHbIMU PA3HbIX
MCTOYHMUKOB U XpPaHUAULY, MHPOPMaL UM,

e [p.

KomMmnoHeHmuli

* JocTyn K 6a3e gaHHbIx obecneunsatoT KomnoHeHTbl OleDbConnection, OleDbDataAdapter n
DataSet
*  OTobpaxkeHue AaHHbIX B TabanuHon popme obecneymBaeT KomnoHeHT DataGridView
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Cepeep
(Ba3a paHHbIx)

OleDbConnection

v |

KomnoHeHTel, obecneYdsanwme

OleDbDataAdapter ACCTYN K AGHHBIM
DataSet
DataGridView KomnoHeHTsl, obecneyreakwme
oTobpameHne gaHHbIX
(o Kormarrs e =)
Hrar TenedoH 2n. noyta img
*
@;' cleDbConnectionl l, cleDbDatafdapterl dataSetl

HacTpoiika KOMIIOHEHTOB

OleDbConnection
OleDbDataAdapter
DataSet

DataSet
DataGridView
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06paboTKa COOBITUM
private void Form1_Load(object sender, EventArgs e)

{
// npountatb gaHHble 13 b
oleDbDataAdapterl.Fill(dataSet1.Tables[0]);

// MOKHO ¥ TaK:
// oleDbDataAdapterl.Fill(dataSet1.Tables["contacts"]);
}

// 3aBeplieHne paboTbl Nporpammbl
private void Form1_FormClosing(object sender, FormClosingEventArgs e)
{
oleDbDataAdapterl.Update(dataSet1.Tables[0]);
}

// nonb3oBaTenb BblAENNA CTPOKY U Haxkan <Delete>
private void dataGridView1_UserDeletingRow(object sender,
DataGridViewRowCancelEventArgs e)
{
DialogResult dr = MessageBox.Show(
"3anucb byaet yaaneHa ms 64.\nBbinonHuTs?",
"YnaneHnue 3anucu",
MessageBoxButtons.OKCancel,
MessageBoxlcon.Warning,
MessageBoxDefaultButton.Button2);
if (dr == DialogResult.Cancel)
{

e.Cancel = true;

}

IlapameTpsl SQL koMaHABI

oleDbDataAdapterl.SelectCommand.CommandText
SELECT * from contacts

oleDbDataAdapterl.InsertCommand.CommandText
INSERT INTO contacts (name, phone, email, img)
VALUES (?,?,2,?)

oleDbDataAdapterl.InsertCommand.Parameters
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o5 KoHTakTkl-2 = = [z
0 0 .o
Mran TeneooH 3n. noyta img
*
(] (]
C O ]
Halima
OleDataAdapter
CeoiicTBO 3HaueHue

SelectCommand.Connection

oleDbConnectionl

SelectCommand.CommandText

SELECT * FROM contacts WHERE name LIKE ?

SelectCommand.Parameters[0].ParameterName

name

SelectCommand.Parameters[0].SourceColumn

name

SelectCommand.Parameters[0].Value

%%

private void Form1_Load(object sender, EventArgs e)

{

// nonyuntb nHdopmaumio 13 b,

// 'Y komaHapl SELECT ecTb napameTp, KOTOPbI 3a4aeT
// KpuTepuit otbopa 3anucen, NO3TOMY HaZl0 3a[aTb €ro 3HaYeHne
oleDbDataAdapterl.SelectCommand.Parameters[0].Value = "%%";

oleDbDataAdapterl.Fill(dataSet1.Tables[0]);

// Wwenyok Ha KHonke HanTu

private void button1_Click(object sender, EventArgs e)

{

dataSet1.Clear(); // yaanutb cTapble AaHHble

// 8na nonyyeHma uHpopmaumm us 6asbl AaHHbIX
// ncnonb3syetca kKomaHaa SELECT ¢ napameTtpom:
// SELECT *FROM contacts WHERE (name Like ?)
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// rae: ? - napameTp

// 3apatb 3HauyeHMe napameTpa KomaHabl SELECT
oleDbDataAdapterl.SelectCommand.Parameters["name"].Value = "%" + textBox1.Text + "%";

// BbINONHUTL KOMaHAY
oleDbDataAdapterl.Fill(dataSet1.Tables[0]);

}
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KoHTpoOJ/IbHBIE BOIIPOCHI

e [lepeuncnuTe 3Tanbl pa3paboTkK Nporpammel

e KaKoi 13 3TanoB WM Kakume 3Tanbl pa3paboTKM NporpaMmbl ABASIOTCA, NO BalleMy MHEHMUIO,
Hamnbonee BaxkHbIMU? Mouyemy?

e Kak ybeguTbca, 4TO NporpaMmma npaBuabHAnA?

e B KaKoW MOMEHT MOXKHO CYMTaTb, YTO 3Tamn OTNALAKM 3aBEPLUEH?

e [lepeyncnumTe 3Tanbl })KU3HEHHOTO LIMKAA NPOrpPamMMmbl

e [1nA peleHuns Kakux 33434 NpUMeHaoT accembnep?

e [lpuBeauTte NPUMeEpPbI MHTEPMPETUPYEMBbIX A3bIKOB MPOrPaMMUPOBAHUS.

e [lpuBeauTe NPUMeEpPbI KOMMNUANPYEMbIX A3bIKOB MPOrPaMMUPOBAHUSA

e Korza o6HapyXMBAOTCA CUHTAKCMYECKME OWNOBKKM B Nporpamme, paspabaTtbiBaemoit Ha
MHTEPNPETUPYEMOM A3bIKE NPOrPaMMMUPOBAHNA?

e Korza obHapyXMBAOTCA CUHTAKCMYECKME OWMBKM B Mporpamme, paspabaTbiBaeMoi Ha
KOMNUANPYEMOM A3bIKE NPOrPamMmMmnpPOBaHNA?

e Hy)Ha nm cpena pa3paboTKM Ha KoMNbloTepe Nosb30BaTe s, YTO6bl OH MOT 3anycTUTb
nporpammy, CO34aHHYH Ha KOMMUIMPYEMOM fi3bIKE NMPOrPaMMMUPOBAHMUA?

e Hy)Ha 2 cpena pa3paboTKM Ha KoMNbloTepe No/b30BaTe s, YTObbl OH MOT 3anyCTUTb
Nporpammy, CO34aHHYI Ha MHTEPNPETUPYEMOM A3bIKE MPOrPamMmMmnPOBaHNA?

e [lepeuncnumTe cnocobbl NpeacTaBAEHNA aArTOPUTMOB

e Ha30BWTe OCHOBHbIE 31€MEHTbI 6/I0K-CXEM aNrOPUTMOB

e CdopmynupyiTe npaBnIO PAcCTAHOBKM CTPE/IOK Ha B/10K-CXeMeE a/iropuUTMa
e [lepeyncnmTe anropuTMUYECKMe CTPYKTYpPbI

e 3aKoH4MTe ppa3y: YCN0BUE 3TO — BbiparkeHUe ...

e 3aKOHYMTe Ppasy: NPOCTOe YC/0BME COCTOUT U3 OME... U ONe...

e 3aKoHYMTe ppasy: C/I0XKHOE YCNOBUE COCTOUT U3 ONe... U ...

e [lepeuncnmTe NornYeckne onepaTopsbl

e CdhopmynnpyinTe NPUHLUNbI CTPYKTYPHOTO NPOrpaMMmnpoBaHma

e [lepeuncnnte npasu/ia XOPOLLEro CTUASA NPOrPaMMUPOBAHUSA

e [lepeyncnmTe OCHOBHbIE TUMbl AAHHbIX

e HasoBuWTE TUMNbI, KOTOPbIE MOXHO MCNONb30BaTb A/1A NPEeACTaBAEHUA BELECTBEHHbIX
3HaYeHuM

e Kakoe Konmyectso 3Hauawmx umdp moxet umetb double 3HayeHne?

e Ha3oBWTE KOANPOBKM CUMBO/IOB

e B KakuMx KogMpoBKax CUMBO 3aHMMaET 1 6alT namaATn?

e CKONbKO BaWT MOXKET 3aHMMaTb CMMBOA B Koguposke UTF8?

e B KaKMX KOAMPOBKAX KOAbl NaTUHCKUX BYKB 0ANHAKOBbIE?

e B KaKMX KOAMPOBKAX KOAbl PYCCKNX BYKB OAMHAKOBbIE?

e KaKkoi Homep y NepBoOro aNemeHTa maccua?
e KakoW meTopa cneayeT UCNob30BaThb A5 NOUCKa B YNOPAA0YEHHOM MaccuBe?
e KakoW meToa cneayeT MCNoNb30BaThb A5 NOUCKA B HEYNOpAA0YEeHHOM maccuse?
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BewecTtBeHHbIN (double) maccus A 3aHMMaeT B NnamATU KomnbioTepa 64 6aliTa. M3 CKONbKUX
3/IEMEHTOB COCTOUT MaccmB A? B KaKoM AManasoHe MOXKeT MeHATLCA MHAEKC 3/1eMeHTOB
maccuBa A?

B uem pasHMUa mexay CTaTUYEeCKMM U AMHAaMUYECKMM MacCMBOM (KOraa Bblaenserca NnamsaTb
ANA CTaTUYECKOro N AMHAMUYECKOro MaccmBoB)?

MosKeT i1 6a30BbIi KNacc UMeTb AOCTYN K NoasM, CBOMCTBaM (MeTogam) Npon3BoaHOro
Knacca?

YT1o TaKkoe «noanmopdpusm»?

Kakaa ¢yHKLMA Ha3blBaeTCA BUPTYaibHOMN?

B KaKOM cnyvyae MaccmB MOXKET COCTOATb M3 0OBbEKTOB pa3HOro TMna’?

Mepeuncante meToabl OTAALKMU NPOrPamMM.

Owwubka 3anmcn dopmynbl (HE MHCTPYKLMK ) 3TO — KaKaA oWnbKa?

Kakune oWwnbKu yCcTpaHalTCA B NpoLecce OTAaAKku Nporpammbl?

YT10 Takoe “ycnoBHana komnunsaums”?

Mepeuncnaunte pexkmumbl Komnunaumm B Visual Studio.

Hafno nv B nporpamme npv NoMoLLLM AMPEKTUBbI Npenpoueccopy onpeaenats uma DEBUG,
4TOHbI UMETb BO3MOXKHOCTb YNpPaB/JeHMA OTAAL04YHOM NeYaTbHo.

Y710 Takoe “uckntoyeHme”?

MepeuncanTe TUMbI UCKNOYEHUI (NpUBEAUTE NPUMEPDI)

MpuBeauTe NpUMepP CUTyauUUM, B KOTOPOIM BO3MOXKHO UCKOYEHMNE
IndexOutOfRangeException.

Y70 Takoe “Tect”’?

KaKol KOMNOHEHT cneayeT UCNO/Ib30BaThb B KAYECTBE NOBEPXHOCTU A1A OTOOpaXKeHUs
rpadukmn?

PyHKUMA 06pabOoTKM KaKoro cobbITuA AonxKHa GopmMnpPoBaTb rpadumKky?

CKO/IbKO pa3 BO Bpema paboTbl NPOrpaMmbl MOXKET BO3HMKaTb cobbiTe popmbl Activate?
CKO/IbKO pa3 BO Bpema paboTbl NPOrpaMmbl MOXKET BO3HMKaTb cobbiThe Paint?

Kakoit 06bekT obecneymBaeT oTobparkeHne rpadumKkm (CBOMCTBA U METOAbl KAKOro 06beKTa
obecneumnBaloT BbIBOA rpaduKu)?

Y70 Takoe rpaduyecknin npumntne? MNMpuseguTte Nnpumepbl.

Kakoi 06beKT onpeaensaeT useT IMHUN UAWN FPaHULbI NPAMOYTONIbHMKA?

Kakoi 06beKT onpeaenseT LBET 3aKpackmn 061actu, Hanpumep, NPAMOYro/ibHUKa?
®PyHKUMA 06paboTKM KaKoro cobbITMA N KaKoro 06beKTa A0NXKHA BbIMOMHATL 3arpy3Ky 1
06paboTKy AaHHbIX, KOTOPble HaZ4O NPeACcTaBUTbL B BUAE AMarpaMmbl Man rpadpuKka’?
Mepeuncante KOMNOHEHTbI, obecneuynBatowme goctyn K b/,

Kakoi KomnoHeHT obecrneynBaeT oTOOparkeHne AaHHbIX, NOAYYEHHbIX U3 Tabanubl b?
Tabnunua books 6a3bl gaHHbIX Library coctont ns ctonbuos Author, Title n Description.
3anunwwnTte SQL KomaHAy, KoTopas BblbMpaeT u3 b nHdopmaumo o KHMrax no
nporpammmpoBaHuio Ha CH. Pe3ynbTaT BbIOOPKU A0MKeEH ObITb yNnopaa04eH no
cogepxmmomy nona Author.

B cBOMCTBO KaKOro KOMMNOHEHTa HaAo 3anmcatb SQL kKomaHAy, 4To6bl NOAYYUTb MHPOPMaLUIO
u3 b°?
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