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1. ACIIOPT PABOYEH ITPOT'PAMMBI JJUCHUTLJIAHBI

1.1. O61acTh NpUMeHeHHs pado4eil MporpamMMsl

PabGouast mporpamma AUCIUIUIMHBI SIBISIETCS YacThl0O OCHOBHOM 00pa3oBaTeNbHOMN
nporpamMbl B cootBeTcTBHM ¢ PI'OC mns cneumansHoctu 09.02.07 HMuHpopMannoHHbIE
CHCTEMBI U TIporpaMMupoBaHue (ykpymHeHHas rpymnmna cnenuansaocta 09.00.00 MadopmaTtuka
Y BBIYUCIIUTETIbHAS TEXHUKA), IS O0YUAIOMINXCS OYHOU (hopmbl OOyUSHUS.

1.2. MecTto Yy4eOHOHl JUCUMILIMHBI B
o0pa3oBaTeIbHONM NPOTrPaMMBbI

CTPYKTYpe OCHOBHO# mpodeccHOHATbHOI

JlcuuruimHa OTHOCUTCS K 001enpodeccHoHanbHOMY HUKITY. JMCIUIUIMHA pean3yeTcs B
paMKax BapHMaTUBHOM YaCTH.

1.3. Heap u nianupyemblie pe3yJibTaThl 0CBOCHUS AUCUHUIIIMHBI:

Kon VYMmenusa 3Hanusg
OK, IIK
OK 02. ONpEAEIATh 3aJa4u IS HOMEHKJIaTypa HH(POPMAITMOHHBIX
OcymiecTBiATh NOKCKa UH(POpMALIUY; HCTOYHHUKOB, IPUMEHSIEMBIX B
MIOUCK, aHAJIN3 U OTIpeNieNATh He0OX0AUMbIE | MPO(PECCHOHATBHOM NEATEIHLHOCTH;
UHTEPIPETALHIO UCTOYHUKH HH(POPMALINY; IIPUEMBI CTPYKTYPUPOBAHUS
uHpopManuy, IUTAHUPOBATh MIPOLIECC uHpopmanuu; popmar opopMICHUS

HEOOXOAUMOM IS
BBIITOJIHCHUS 3a4a4
npodecCHOHATBHON
NCATCIIBHOCTHU

MIOUCKA; CTPYKTYPUPOBATh
HOJy4aeMyIo
WH(POPMAIINIO; BBIIEIATh
HauboJee 3HAaUMMOE B
nepevyHe nHPOpMaInH;
OIICHUBAThH MPAKTUIECKYIO
3HaYMMOCTb PE3YJIbTaTOB
NOUCKa; 0pOPMIIATH
pe3yabTaThl MOMCKA

pe3yNbTaToB MOUCKa HHGOpMaIUu

OK 09. Ucnionb3oBarthb

IIPUMEHSATH CPEICTBA

COBPEMEHHBIE CPEJICTBA U YCTPONCTBA

nH(pOpMaIMOHHBIE nH(pOpPMAITMOHHBIX nH(pOpMaTH3AINH; TTOPSTIOK UX
TEXHOJIOTHUHU B TEXHOJIOTUN AJIg pCIICHUA MNPUMCHCHUS U ITPOTrPaMMHOC
npodecCHOHAIbHON npodeCCHOHANIBHBIX 3a71a4; | o0ecredeHue B mpodeccuoHaIbHON
ACATCIIbHOCTU HUCIIOJIB30BAaTh ACATCIIbHOCTHU

COBPEMEHHOE MTPOTrPaMMHOE

obecrnieueHne
IIK 2.1. AHanu3npoBaTh Mopenu niporiecca pa3paboTKu
PazpabaTsiBaTh MPOEKTHYIO M TEXHUYECKYIO | TPOTrPAMMHOTO OOECTICUCHUSI.
TpeOoBaHUS K JIOKYMEHTAIHIO. OcHOBHbIE MPUHLHIIBI ITpoLIecca
POrPaMMHBIM Hcnonb3oBath pa3paboTKu MPOrPaMMHOTO
MOJIyJISIM Ha OCHOBE CHeraln3upoBaHHbIC obecneuenrs. OCHOBHbBIE TIOJXObI K

aHaIn3a MPOCKTHON U

rpaduvecKue cpeicTBa

MHTETPUPOBAHUIO IIPOTPAMMHBIX

TEXHUYECKON MOCTPOEHUS U aHAJIN3a MOJTyJICH.

JOKyMEHTaUHu Ha apXUTEKTYPEI Bunbl 1 BapuaHThl HHTETPALlUOHHBIX
npeaMer MPOrPaMMHBIX MPOAYKTOB. | PEIIECHUH.

B3aUMOJICUCTBUSA OpranuzoBbiBaTh 337aHHy0 | COBpEMEHHBIE TEXHOJIOTUU U
KOMITOHEHT. MHTETPaIUIo MOJTyJieH B WHCTPYMEHTHI HHTETPaIUH.
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IpOrpaMMHBIE CPE/ICTBA Ha
6a3e numeroencs
aApXUTEKTYPHI U
aBTOMAaTH3AINK OU3HEeC-
IIPOLIECCOB.

OrnpenensaTb ICTOYHUKH U
MPUEMHUKH JTAHHBIX.
IIpoBoauts
CpPaBHUTEbHBIN aHAJIN3.
BrinosiHsaTh OTHAAKY,
UCIIOJIB3YS] METO/IBI U
UHCTPYMEHTBI YCIIOBHON
KOMIWISIIUU (KIJIacChl
Debug u Trace).
OueHuBaThH pazmep
MUHUMAJIBHOTO Habopa
TECTOB.

PazpabaTsiBaTh TECTOBEIE
MAKeThl U TECTOBBIE
CLICHApUH.

BoISBISATH OMIMOKH B
CHUCTEMHBIX KOMITOHEHTax
HA OCHOBE crienu()HUKaIHiA.

OcHOBHBIE TIPOTOKOJIBI JOCTYIA K
TAaHHBIM. MeTOIBI M CLIOCOOEI
uaeHTU(OUKAITMN COOEB B OITMOOK MpH
HMHTETPALMU TPUIOKEHUI. MeTobl
OTJ1aJ0YHBIX KJIACCOB.

CranpmapTsl KauecTBa MPOrpaMMHON
JIOKYMEHTAITUH.

OCHOBBI OpraHU3alUd UHCTIEKTUPOBAHUS
1 Bepu(HKaIUH.

BceTrpoennblie 1 OCHOBHBIE
CHeIUaTu3UPOBAHHBIE HMHCTPYMEHTHI
aHaJIM3a KaueCcTBa MPOTPAMMHBIX
MPOTYKTOB.

I'paduueckue cpeacTBa MPOSKTUPOBAHUS
APXUTEKTYPHI MPOTPAMMHBIX TTPOTYKTOB.
MeTtob1 opraHu3anuu padoThI B
KOMaH/JIe pa3pad0TYHKOB.

TIK 2.2. BEITOAHATE
WHTETPALMIO MOTYJIeH
B IIPOTPaMMHOE
obecreyeHue.

Hcnonp3oBath BEIOpaHHYIO
CHUCTEMY KOHTPOJISI BEPCUU.
Hcnonb30BaTh METOIBI TSI
MOJTyYeHUs Ko/1a €
3aJJaHHOU

(G YHKIIMOHATLHOCTBIO U
CTETICHBIO Ka4eCTBa.
OpraHu30BbIBATH 33/IaHHYIO
MHTETPALMI0 MOAYJIEH B
pOrpaMMHBIE CPEe/ICTBA Ha
0a3ze umeroniencs
aApXUTEKTYPHI U
aBTOMAaTHU3alMU ON3HEC-
IIPOLIECCOB.

Hcnonp30Bath pazauyHbie
TPAHCIIOPTHBIE MPOTOKOJIBI
U CTaHJapThI
dopmaTupoBaHus
COOOIIEHUH.

BrInonHsATh TECTHpOBaHUE
UHTETpaIiH.
OpranuzoBbIBaTh
MoCTOOPabOTKY JaHHBIX.
Co3naBaTh KIacChl-
UCKJTIOYEHHS Ha OCHOBE
0a30BBIX KJIACCOB.
BbInonHTh pyyHoE U
ABTOMATU3UPOBAHHOE
TECTUPOBAHUE

Monenu nporiecca pa3paboTKu
MPOTrPaMMHOTO 00€CTICUeHUSI.
OcHOBHBIE TPUHIIUIIBI TIPOIIecCca
pa3pabOTKH MTPOTrPaMMHOTO
obecnieuenrss. OCHOBHBIE TIOJIXOIBI K
WHTETPUPOBAHUIO TIPOTPAMMHBIX
MOJYJIEH.

OcHOBBI BepHu(HUKAIIUN TIPOTPAMMHOTO
obecrniedeHusl.

CoBpeMEHHBIE TEXHOJIOTUHU U
WHCTPYMEHTHI MHTETPAIIHH.
OCHOBHBIE TIPOTOKOJIBI JOCTYIA K
JTaHHBIM. MeTOJIbI ¥ CIIOCOOBI
UACHTU(UKAIIMY COOEB U OIIUOOK pU
WHTETrpaluu npuioxkeHuid. OCHOBHBIE
METO/JIbI OTJIAIKH.

Mertoapl U cXeMbl 00pabOTKH
UCKITIOUUTENBHBIX CUTYaIUH.
OCHOBHBIC METO/IbI U BUIBI
TECTUPOBAHUS TPOTPAMMHBIX
MIPOITYKTOB.

CraHgapThl KauecTBa MPOTPAMMHOM
JTOKYMCHTAITHH.

OCHOBBI OpTaHU3AINH UHCIIEKTUPOBAHUS
1 Bepu(HKaIUH.

[Tpuembl pabOTHI C UHCTPYMEHTAIBHBIMU
CpeACTBaMU TECTUPOBAHMS U OTIAIKH.
MeTtob1 opraHu3anuu padoThI B
KOMaHJIe pa3pabOTUYNKOB.




IPOTPAMMHOTO MOJTYJISI.
BoISBISATH OIIMOKY B
CHCTEMHBIX KOMITOHEHTaxX
Ha OCHOBE crien()UKAITHIA.
Hcnonp30BaTh NpreMbl
paboThI B cUCTEMAX
KOHTPOJISI BEPCUH.

11K 2.3. BeImomHsaTs

Hcnonp3oBath BEIOpaHHYIO

Monenu nporiecca pa3paboTKu

OTHAKY CUCTEMY KOHTPOJISI BEpCUH. | MPOrpaMMHOT0 OOECIIeUeHHS.
MPOrPaMMHOTO Ncnonb3oBath MeTonbl st | OCHOBHBIC MIPUHIIMITHI TIPOIIECCa
MOJTYJISl C MOJTyYeHUs Ko/ia € pa3paboTKu MPOrpPaMMHOTO
UCTIOJIb30BaHUEM 3aJaHHOMN obecnieyeHrss. OCHOBHBIE TTOAXOJIBI K
CHENAIN3UPOBAHHBIX | (YHKIIMOHATBHOCTHIO U MHTETPUPOBAHUIO TPOTrPAMMHBIX
MPOTPaMMHBIX CTETICHBIO Ka4eCTBa. MOJTyJICH.
CPEICTB. AHanu3upoBaTh OcHoBBI BepU(PHUKAIIUU U aTTECTALIUU
NPOCKTHYIO M TEXHUYECKYIO | IIPOTPaMMHOI0 OOECTICUCHHUS.
JIOKYMEHTAIIHIO. Mertoap! 1 criocoObl HACHTHDUKAITIT
Hcnonp3oBath cO0eB 1 OMOOK MPU MHTErpaLH
UHCTPYMEHTAJIbHBIC npuiokeHnH. OCHOBHBIE METO/IbI
CpeACTBa OTIAIKU OTJIA/IKH.
MPOTrpaMMHBIX MPOAYKTOB. | MeTobl 1 cXeMbl 00pabOTKH
OnpenensiTh ICTOYHUKN U | UCKITFOUUTEIBHBIX CUTYaIlUH.
MPUEMHUKH JTaHHBIX. [Ipuembl paboThI C UHCTPYMEHTAIBHBIMU
BrINONHATE TECTHPOBaHKWE | CPEICTBAMU TECTHPOBAHUS M OTJIAKH.
WHTETpaLVH. CrangapThl KayecTBa MPOrPaMMHOM
Opranu3oBLIBaTh JOKYMEHTAIUH.
ocToOpabOTKY TaHHBIX. OCHOBBI OpraHU3alMK UHCIIEKTUPOBAHUS
Hcnonb3oBath npuemMsl U BepUPUKAIUH.
paboThI B cucTemMax BerpoeHHble 1 OCHOBHBIE
KOHTPOJISI BEPCHIA. CHeIHATM3UPOBAHHBIC HHCTPYMEHTHI
BoImonHATh 0THa1KYy, aHaJlM3a KauecTBa MPOrpaMMHBIX
UCTIONIB3YSI METOJIBI U MPOIYKTOB.
MHCTPYMEHTBI YCJIOBHOM MeTtoapl opranu3anuu padoThl B
KOMIWISIIAA. BBISIBIATH KOMaHjIe pa3paboTYHKOB.
OLIMOKU B CUCTEMHBIX
KOMIIOHEHTaX Ha OCHOBE
cnenudukanuii.
[IK 2.4. Hcnonp3oBatk BeIOpanHyto | Mozenu npoiecca pa3padoTKu
Ocy1ecTBIsTh CUCTEMY KOHTPOJISI BEpCUH. | MPOrpPaMMHOT0 OOECTIeUEHHS.

pa3paboTKy TECTOBBIX
Ha0OPOB U TECTOBBIX
CIICHApPHEB IS
IPOTPAMMHOTO
obecrieueHus.

AHanu3upoBarhb
MPOEKTHYIO U TEXHUYECKYIO
JIOKYMEHTAIHIO.
BrimonHsaTh TECTHpPOBaHKE
WHTETPaITUH.
OpraHu3oBbIBATh
ocTOOPa0dOTKY JaHHBIX.
Hcnonb30BaTh npremMbl
paboThI B cUCTEMAX
KOHTPOJISI BEPCUH.
OnenuBath pazmep
MHUHHUMaJIbHOTO Habopa
TECTOB.

OcHOBHbIE IPUHLHUIIBI ITpOLIECCA
pa3pabOTKH MTPOTrPaMMHOTO
obecneucHuss. OCHOBHBIE MTOIXOIBI K
WHTETPUPOBAHUIO MTPOTPAMMHBIX
MOJYJIEH.

OcHOBBI BepH(PHUKAIIUU B ATTECTAIIMH
MPOrPaMMHOTO OOECTICUEHUSI.
Mertoap! 1 criocoObl HACHTHDUKAITTT
cO0eB 1 OMOOK MpU MHTErPaLH
MPUIIOKEHU . METOIbI U CXEMBI
00pabOTKH UCKITIOYUTETHHBIX CUTYAIIHA.
OCHOBHBIE METOBI M BUJIBI
TCCTI/IpOBaHI/I}I HpOFpaMMHBIX




Pa3zpabartbeiBaTh TeCTOBBIE
MAKeThl U TECTOBBIE
CLICHApUU.

BrinonHaTe py4Hoe u
ABTOMATHU3UPOBAHHOE
TECTUPOBAHUE
MPOrPaMMHOTO MOJTYJISI.
BoISBISATH OIIMOKY B
CUCTEMHBIX KOMITOHEHTax
Ha OCHOBE crieu(DUKAITHA.

MPOJYKTOB.

[Tpuembl paboTHI C UHCTPYMEHTAIBHBIMU
CpeICTBaMH TECTUPOBAHUS U OTIIAIKH.
CranzmapThl KauecTBa MPOrpaMMHON
JOKYMEHTAI|H.

OCHOBBI OpraHU3alUd UHCTIEKTUPOBAHUS
1 Bepu(DHKaIUH.

BcTpoenHnblie 1 OCHOBHBIE
CrHelHalIu3upOBaHHbIC HHCTPYMEHTHI
aHaJIM3a KaueCTBa MPOTPAMMHBIX
MPOJYKTOB.

MeTtob1 opraHu3anuu padoThI B
KOMaH/Ie pa3pabOTUYNKOB.

[IK 2.5. IIpousBoautsb

Hcnonp3oBath BEIOpaHHYIO

WHCIIEKTHPOBAHHE CHCTEMY KOHTPOJISI BEPCHIA.
KOMITOHCHT Hcnonab3oBaTh METOBI TSI
IPOTPaAMMHOTO MOJTYYCHUS KOJIa C
o0ecrieyeHus Ha 3a/IaHHOM
npeaMeT (YHKIIMOHATBHOCTHIO H
COOTBETCTBUS CTETICHBIO Ka4eCTRa.
CTaHJIapTaM AHanu3npoBaTh
KOJIMPOBaHUSI. NPOCKTHYIO M TEXHUYECCKYIO
JOKYMEHTAITHIO.
OpranuzoBbIBaTh

MOCTOOPaOOTKY JaHHBIX.
[Tpuemsr paboThI B
CUCTEMAaxX KOHTPOJIS
BEpCUH.

BbIsBasTH OIMOKH B
CUCTEMHBIX KOMITOHEHTaxX
Ha OCHOBE crieUKaITHi.

Monenu npouecca pa3paboTKu
MPOTrPaMMHOTO 00€CTICUeHHUSI.
OcHOBHBIE PUHIIUIIBI IIPOIIecca
pa3pabOTKH MTPOTrPaMMHOTO
obecnieuenrss. OCHOBHBIE TIOJIXOIBI K
MHTETPUPOBAHUIO TPOTrPAMMHBIX
MOJYJIEH.

OcHoBBI BepU(PHUKAIIUU U aTTECTALIUU
MIPOrPaMMHOTO OOECTICUCHUSI.
CrangapThl KayecTBa MPOrPaMMHOM
JOKYMEHTAIUH.

OCHOBBI OpraHU3alMK UHCIIEKTUPOBAHUS
U Bepu(UKaIUH.

BcTpoenHnbie 1 OCHOBHBIE
CHeIHATM3UPOBAHHBIC MHCTPYMEHTHI
aHaJlM3a KauecTBa MPOrpaMMHBIX
MIPOIYKTOB.

MeTtob1 opranu3anuu padoThl B
KOMaH/I€ pa3pabOTYHKOB.

2. CTPYKTYPA U COAEPKAHUE JUCIHUIIJINHbI

2.1 O0beM QMCHUILUIMHBI U BUAbI Y4eOHOH padoThI

Ounas Gpopma oOyueHHS

Oovem Oovem Oovem | Odovem
. yacoe yacoe yacog uacoe,
Buo yueonoii pabomut p 5 6 ccezo
cemecmp | cemecmp | cemecmp
O0bem 00pa3zoBaTeIbHOM MPOrpaMMbl 64 88 64 216
Pabora oOyuyarommxcsi BO B3aMMOAeHCTBHH € 46 60 46 152
npenojgaBartejiemM
B TOM YHUCJIE:
JeKIuH (YPOKH) 14 16 14 44
B (opMe TPAKTHUYECKON TMOJATOTOBKHU (eciu *
MIPEAYCMOTPEHO)
MPAKTUYECKUE 3aHATUS 32 44 32 108




B (opMe mpakTUUECKOW TMOATOTOBKH (€CIH
MIPEAYCMOTPEHO)

CamocrosiTenpHass padora oOyudaromerocs: (Bcero)
(ecau npedycmompena)

18

28

10

56

Koncynwranuu (eciu npedycmompena)

[TpomexxyTounasi attectanust B (opMme umozosoi
KOHmMpObHOU pabomul 6 4 cemecmpe, 3auema c
OYeHKoU 8 5 cemecmpe U IK3ameHna 6 6 cemecmpe.




2.2. TemaTn4yecKuii MJIaH U COIEPKAHME TN CUUILTAHBI

Ounas ¢hopma 00yueHus

Oo0bem OcBanBaemble 3JIEMEHTbI
HanmeHoBaHMe pa3aejioB H .
TeM Conep:xanue yueOHOro MaTepuasa 4acoB KOMIIEeTeHIH I
1 2 3 4
Paszgen 1. OcHoBbl mporpammupoBannsi Ha C#
Conep:xaHue yueOHOro MaTepuasia 4 OK 02.; OK 09.; TIK 2.1.; TIK 2.2.; TIK
1. S3eik C# wu mnarpopma .NET. OcHoBHBIE 2.3, 1IK 2.4, 1IK 2.5.
Tema 1.1. Texnoxorusi NET | TPHHIHAIIbI 00BEKTHO-OPHUEHTUPOBAHHOTO | 2
o ) POrpPaMMHUPOBAHHSL.
2. IlpoctpancTBo umeH. Co3manne npoekra. COOpKH, 5
O6uOIMOTEKH, aTPUOYTHI, TUPEKTUBBI.
Coxep:kanne y1eGHOro MaTepuaa 8 OK 02.; OK 09.; IIK 2.1.; IIK 2.2.; TIK
= 23,;1IK24,;IIK 2.5.
1. Tunsl TaHHBIX ¥ IepeMeHHbIe. CTPYKTypa IPOCTOM 5
MIPOTrpaMMBI.
2. HrepanuoHHbIE  KOHCTPYKIMU. Y CJIOBHBIE 5
KOHCTPYKIIUU U ONEpaIiH.
3. [lonarue maccuBoB C#. CUMBOJIBHBIE U CTPOKOBBIE 5
TUTIBl JAHHBIX.
4. Knaccel: OCHOBHBIE IOHSTHS. 2
TpaKTHYeCKHE 3aHATHSI 20 OK 02.; OK 09.; IIK 2.1.; IIK 2.2.; TIK
Tema 1.2. Beenenne B C# 23, 1IK2.4,;IIK 2.5.
1. Pabota c pemenuem. Coznanue mpoeKTa. 2
2. Co3nanue KOHCOJIBHBIX MPUITOKEHUH. 2
3. Pemenue 3a7a4 ¢ IOMOIIBIO ITUKJIOB U BETBJICHUNA. | 2
4. JIutepaisbl. 2
5. Koprexu. 2
6. Co3gaHue Ki1accoB 2
7.  Omnepauuu:  apupMETHYECKHE,  JIOTUYECKHE. 5

OnepauHH Haa CTPOKOBBIMHM W  CHMBOJIBHBIMU
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JaHHBIMH.

8. CChUIOYHBIE TUITBI JJAHHBIX 2
9. Kmacc Random. Meronsl M CBOMCTBa Kijacca 5
System.Array.
10. [leperpy3ka meTo10B. PeKypcuBHbBIE METO/BI. 2
CaMmocTosiTeabHas paGora 18 OK 02.; OK 09.; IIK 2.1.; IIK 2.2.; TIK
2.3;1IK2.4.; TIK 2.5.
1. Ilepeuncnenus enum. 6
2. Ilapametrpel MeTozmoB. MaccuB mapameTpoB U 5
KJIFOUEBOE CJIOBO params.
3. Ilapamerpsl MeronoB. llepenaua mapameTrpoB 1O 5
CCBUIKE M 3HA4eHUI0. BbIX0IHBIE TApaMeTpBhl.
2.3,;1IK24.;TIK 2.5.
1. Pabota c ¢aiinamu. KoHCONBbHBIN BBOJI-BBIBOI. 2
2.3,;1IK24.;TIK 2.5.
1. Co3maHue TPUIIOKEHUS C KOHCOJBHBIM BBOJOM- 5
Tema 1.3. PaGora ¢ | BPIBOJOM.
¢paiinamu B a3bike C# 2. AcuHXpoHHBIN BBOA-BBIBOA. II0TOKM CHMBOIIOB. 2
3. Pabora c karamoramu u ¢ainamu. CoxpaHeHHUE 5
00BEKTOB.
4. PaboTa OMHapHBIMU (aiIamH. 2
5. Co3naHue 1 YTeHue cxKaTbixX (haisios. 2
6. UtoroBast KoHTpoOJbHAs paboTa 2
Bcero 3a 4 cemecTp: 64
Paszgen 2. OcHoBbI IporpammupoBanns Ha C#
Coxep:kaHune y4eGHOro MaTepuaia 8 OK 02.; OK 09.; IIK 2.1.; IIK 2.2.; TIK
2.3;1IK2.4.; 1IK 2.5.
Tema 2.1 TnaBHbIe | | [Toustue ximacca B CH. 2
KOHCTPYKIHH
nporpaMvupoBannsi Ha C# 2. Uepapxuu KJIaccoB. 2
3. UnTtepdeiice 2




4. Jleneratbl U COOBITHSI.

N

IIpakTHYeckue 3aHATHSA

~
=)

1. Co3manue Kiaccos.

2. IIporpaMMupoBaHHE KJIACCOB

3. Unkancynsmus.

4. HacnenoBanue 1 moJiuMophusm.

5. AGCTpaKTHBIE KJIaCCHI.

6. Peanu3zanus unrepdeiica.

7. MHOrONOTOYHBIE IPUIIOKECHHUS.

CcOOBITHA.

Henerarel U

8. Kmacc Object.

N[ N [N NN NN N

CamocrosiTesbHasi padora

1. Komnekmnuu B C#

2. JIamOa-BeIpaskeHUS

OK 02.; OK 09.; IIK 2.1.; IIK 2.2.; TIK
2.3,;1IK24.;1IK 2.5.

Paznen 3. Cpena pa3padorku

Visual Studio

Tema 3.1. OcHoBHOI1
¢ynxumonan Visual Studio

Conep:xanue yueOHOro MaTepuasa

1. HaBuramms no cpeae Visual Studio.

2. Obnactp penakTupoBanus koja. OKHO CBOWMCTB.

3. 3yueHre OCHOBHBIX KOMIIOHEHTOB.

4. CBsi3u MeX 1y NpOLECCAMU

NN [N | N | S

OK 02.; OK 09.; IIK 2.1.; IIK 2.2.; TIK
2.3,;1IK24,;IIK 2.5.

IIpakTHYeckue 3aHATHSA

N

8

1. Co3nanue nporpammsl B cpeae Visual Studio

2. DnemeHT «Popmay. CBoicTBa (HOPMBI.

3. Kimacc Control. DiieMeHTHI yIpaBieHHUS.

4. DnemMeHTbl YNpaBJIEHUA: Tpynmna >JIEMEHTOB

yIpaBJICHUS.

[NCTEN I NS B T B NS}

OK 02.; OK 09.; IIK 2.1.; IIK 2.2.; TIK
2.3,;1IK24,;IIK 2.5.
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5. DJeMeHTBI yInpaBJICHHS: METKA, METKa-CChUIKA. 2
6. KHonku u ABOMYHbBIC IEPEKITIOYATEH: KHOIKA.
7. KHOTIKM M JBOWYHBIC TEPEKITIOYATeNH: (PIIaXKoK, 5
MIEPEKITI0YATENb.
8. DJIEMEHT  yHpaBJICHHS c MOJJEPKKOU 5
pPEIAKTHPOBAHUS TEKCTA: TEKCTOBOE IMOJIE.
0. DJIEeMEHT  yHpaBJICHHS c MOJJEPKKOM
pEeIaKTHPOBAHUS TeKcTa! nosne BBOJIA cl|?2
(dhopmMaTUpOBAHHUEM.
10. Coucku u300pakeHUW W BCIUIBIBAIOIIHE 5
MOJICKa3KH
11. [Tone co cnuckoMm. 2
12. lepeBbsi: apeBoBUAHOE NIpeAcTaBieHue TreeView. | 2
13. CnuckoBoe nipencrapienue ListView. 2
14. 3auer ¢ onieHKOU 2
Bcero 3a 5 cemectp: 88
Pa3nea 4. Cpena paspadorku Visual Studio
Conep:xanue y4e0HOro MaTepuaJsia 14 OK 02.; OK 09.; TIK 2.1.; TIK 2.2.; TIK
2.3,;1IK24.;TIK 2.5.
1. 3y4eHne KOMIIOHEHTOB. 2
2. CBoiicTBa MpOEKTA. 2
3. O6paboTKa UCKITIOUEHUH. 2
Tema 4.1. Ocnosnoii | 4 LINQ 2
¢ynkuunonas Visual Studio | 5 Mexanusm OLE 2
6. Cozanue u MpUMEHEHHE AIeMEeHTOB ActiveX 2
7. JlnHAMHAYECKH MTOIKIIFOYacMbIe OMOTHOTEKH 2
2.3,;1IK24.;TIK 2.5.
1. PaGoTta ¢ KOMIIOHEHTaMHU MEHIO. 2

11




2. Pabora ¢ maHenssMu HHCTPYMEHTOB.

3. Pabora c¢ amamoroBeiMu okHamu. CoxpaHeHHE W
OTKpBITHE (aiina.

4. Pabora ¢ [OUAJIOrOBBIMH OKHAaMH. Y CTaHOBKa
mpudTa, 1BETA.

5. N3yueHune CBOMCTB NPOEKTA.

6. Mcnons3oBanue Taiimepa.

7. Pabota ¢ naTamMu ¥ BpeMeHEeM

8. COopka Mycopa, yIOpaBl€HHE NaMIAThIO U
yKazaTein

9. OcnoBbl LINQ

10. Cepuanuzanus

11. IToctpoenue quarpamm. Kommonent Chart.

12. PaGoTa ¢ rpadukoii.

N[N NN N NN N

13. MUcnonws3zoBanme  texumonormn OLE  mog
CBA3BIBAHHS U BHC,Z[peHI/ISI 06’beKTOB B paanqule
JIOKYMEHTBHI.

14. Pa3paboTka © WCIONB30BAHHE DIEMEHTOB
ActiveX.

15. Co3maHme ¥ UCIOJL30OBAaHUE JUHAMHYECKU
MOAKIIFOYaeMON OnOInoTeku Ha sa3bike CH.

16. WHrerpamuss ¥ HCMIOJIB30BaHHE JAMHAMUYECKHU
MOAKJIFOYaEMON OnOINOTEKHU B KJIINEHTCKOM
IIPUJIOKEHUH Ha si3bIke CH.

CamocrosiTeqbHasi padora

10

1. XML-10KyMeHTHI

10

OK 02.; OK 09.; IIK 2.1.; IIK 2.2.; TIK
2.3,;1IK24,;IIK 2.5.

KouncyabTanus

IIpomeskyTOUHAS aTTeCTALMS:

IK3aMeH

Bcero 3a 6 cemecTp:

64

Bcero

216

12




[TocnenoBarenbHOe TeMaTHYECKOE IUIAHUPOBAHUE COJEpXKaHMA pabodell MporpamMmbl AMCLUMIUIMHBL, KaJeHIApHbIE OOBEMBbI, BUIBI 3aHATHH, (OPMBI
OpraHu3alK CaMOCTOATENIBHOM paboThI TaKKe KOHKPETU3UPYIOTCS B KaJleHAapHO-TeMaTHueckoM Iuiane (IIpunoxenue 1)
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3. ®°OPMbI KOHTPOJISI U METOJUYECKHUE MATEPHAJIBI,
ONPEJAEJISIIOIIME IMMPOIIEAYPBI OIEHUBAHWS 3HAHWINA, YMEHUM,
MMPAKTHYECKOTI'O OIIBITA, XAPAKTEPU3YIOIIIUX TAITBI ®OPMUPOBAHUSI
KOMIIETEHIIUI

@®oHpn omeHouyHBIX cpeactB (mamee — DPOC) - KOMIUIGKT METOIWYECKUX M KOHTPOJBHBIX
MaTepuasoB, HCIOJb3YEeMBIX IpPU MPOBEIECHUH TEKYIIEr0 KOHTPOJIS OCBOEHHUS pPE3yJIbTaTOB
oOydenus u mpomexyrouHoit arrectamuu. @OC mpenHazHayeH ISl KOHTPOJS M YIPaBIICHUS
MPOIIECCOM TPUOOPETCHHS O0Y4YaAIOMMMUCS HEOOXOAUMBIX 3HAHWW, YMEHHH M KOMIICTCHIIHH,
onpeaeneHHbXx Bo I'OC (ITpunoxenue Ne 2).

4. YCJIOBUSA PEAJIM3ALIMN JUCIUITJIMHBI

4.1. TpeOboBaHUsI K MUHUMAJIbHOMY MAaTEPUAIbHO-TEXHUYECKOMY O0ecIeYeHH 0

Peanuzamus mporpaMmbl TUCHUIUIMHBI TpeOyeT HaAIM4Uus y4eOHbIX aynutopuii 24, 35, 36, 37 u
JIEKIIMOHHBIX ayAUTOPHUH.

O6opynoBanue yueOHOro KabuHera: Y4uebHas Mebelnb, J0CKa, MyJbTUMEIUA-TTPOCKTOP, IKPaH
HAaCTEHHBIN, KOMIIBIOTEPBI.

Aynuropuu Ui cCaMOCTOSTENbHON paboThl: Nel144 (tip. Jlenuna, 49).
O6opynoBanue yueOHOTO KaOwHeTa: YdeOHas MmeOenb, Y4YeOHO-HAIVISIIHBIE TOCOOMs,
KOMIIBIOTEpHI € 1ocTynoM k cetu «MHtepHeT» 1 DNOC Punuana.

4.2. YyeOHO-MeTOAMYeCKOEe M HH(OPMAIMOHHOE 0O0ecnedyeHue U CIUIINHBI (MO1YJIA)

4.2.1. IlepeyeHb OCHOBHOI M JOMOJHHUTEIbHOW Y4eOHOM JIUTEPATYPbl, HEOOXOAUMOM IS
OCBOECHHUS TMCUMILIUHBI (MOIYJIs1)

OcHoBHasi yueOHasi iuTepaTypa:

1. Mapreiaenko, T. B. OcHOBBI BU3yaJbHOTO IporpaMMmupoBanus B cpene Visual Studio Ha
6a3e C# : yuebnoe mocodue / T. B. Mapteinenko, B. B. Typymnanos, H. K. AnapueBckas
; moj obmi. pen. k. T. H., mpod. B. B. Typymanosa. - Mocksa ; Bonorna : Uudpa-
HNnxenepus, 2023. - 232 c. - ISBN 978-5-9729-1225-4. - Tekcr : anektpoHHbIid. - URL:
https://znanium.com/catalog/product/2096143 (mara obpamenus: 07.06.2024). — Pexxum
JOCTYTA: TI0 TIOATIHCKE.

2. Xopes, II. b. O0beKTHO-OPUEHTUPOBAHHOE MTPOrpaMMHUpOBaHUE ¢ mpuMepamu Ha C# :
yaeonoe nocodue / I1.b. XopeB. — Mocksa : ®OPYM : UHDPA-M, 2023. — 200 ¢c. —
(Cpennee mpocdeccuonansHoe oOpazoBanme). - ISBN 978-5-00091-713-8. - Tekct :
anektpoHHsid. - URL: https://znanium.com/catalog/product/1895650 (mara obpameHus:
07.06.2024). — PesxuM gocTymna: 1o MOoAIICKE.

JlonoJiHMTEIbHASL yUeOHAasl JInTepaTypa:
1. Kaszanckuu, A. A. TlporpammupoBanue Ha Visual C# : ygyeObHOE mocoOue aiisi CpeaHero

npodeccuoraibHOro obpazoBanusi / A. A. Kazanckuii. — 2-e usn., nepepad. U A0 —

MockBa :  UznmarensctBo  [Opaiir, 2024.— 192 c.—  (IIpodeccuonanpHOe

obOpazoBanme). —  ISBN 978-5-534-14130-6. —  TekcT : DJCKTPOHHBIA  //
14



O6pa3oBarenpHas maTdopma FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/538155 (mata oopamenus: 07.06.2024).

4.2.2. Ilepeyennb pecypcoB MHPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOUH ceTH «UHTepHeT»
(nasee - cerb «AHTEPHET»), HEOOXOAMMBIX /115l 0CBOEHUS TMCUMILIUHBI (MO1YJIs1)

Ne HaumeHoBaHue 3/1IeKTPOHHOH OMOIMOTEYHOH CHCTEMBbI

1. [HoroBop Ha goctyn k ObC ZNANIUM.COM wmexny YYHuT B nune maupexropa CO
YYHuT n OO0 «3nanuym»Ne 1151-36¢ ot 11.07.2023

2. HdoroBop Ha gmoctyn k DbC ZNANIUM.COM wmexny YYHuT B nune maupexropa CO
YVYHuT u OO0 «3nanmym»Ne 223/801 ot 23.08.2023 (mpemocTaBieHHE IOCTyMa K
kosutekiu DDV «DenepanbHbIil IepeueHb YIeOHNKOB u3arenbcTBa «lIpoBemenney

3. |orosop na moctym k DBC «3BC IOPAWT» (monuas komiekims) Mexay YYHuT B nune
nupextopa CO YYHuT u 000 «dnexrponnoe nsgarensctBo FOPAUT» Ne 1/24-36¢ ot
01.03.2024 r.

4. |Horosop Ha moctyn k OBC «YHuBepcuterckas OuOnuoreka onjaH» Mexay Y YHwuT
«Hexcmenua» Ne 223-1279 ot 26.09.2023

5. HoroBop Ha poctyn k ObC «Jlaub» Mexny YYHuT u uzpgarensctBom «Jlanp» Ne OI'3-
1033 ot 20.07.2023

6. |loroBop Ha JOCTYIl K 3JIEKTPOHHBIM H3JaHHSAM B cocTaBe 0a3bel maHHBIX «HAYUHAS
DJIEKTPOHHAS BUBJIMOTEKA eLIBRARY.RU» mexny YYHuT u OOO HOB Ne
0I'3-1696 ot 04.12.2023

7. Horosop Ha B/ qucceprauuii mexxny YYHuT u PI'b Ne 223-997 ot 11.07.2023

8. | Horosop o moakmroueHuu k HOb u o mpegocraBnennn gocryna k oobektam HOb mexmy
baml'V B mume mupexktopa CO bamlyV ¢ ®I'BY «PI'b» Ne 101/HDbB/1438-I1 ot
11.06.2019

JlononauTenpHOE cornamienue K qoropopy 101/HOb/1438-m ot 11.06.19 1. 006 nusmMeHenuu

CTOPOHBI OTOBOPA BCIIEJCTBUE peopraHu3anuu B ¢hopme npucoenuHeHus Mmexay Y YHuT

B juie aupekropa CO YYHuT ¢ ®I'BY «PI'b» 0114.02.2023 1.

9. | HoroBop Ha moctyn k OBC BOOK.ru (moctym k y4eOHHMKY: OCHOBBI POCCHUCKOM

roCcy/IapcTBEHHOCTH : yueOHUK / A. B. Manbko, A. A. Bunkos, B. B. I'ypseB [u ap.] ; mox

pea. A. B. Mansko. — Mocksa : KnoPyc, 2024. — 263 c. — ISBN 978-5-406-12322-5)

Mexay YYHuT B nmuue aupektopa CO YVYHuUT u OOO «KuoPyc memua» Ne 75 or

23.10.2023 r.

Ne Anapec (URL)

1. https://open-source-peace.github.io/w3schoolsrus/cs/index.html#gsc.tab=0

4.3.3. Ilepeyenb HMH(OPMANUOHHBIX TEXHOJOIrHI, MCIOJb3yeMbIX NPH OCYILIECTBJIECHUH
00pa3oBaTe/IbLHOIO MpoLecca MO0 [IWUCHUIJIMHE, BKJIYAas IepedYeHb MPOrpaMMHOIO
o0ecrieyeHUs1 1 MH(POPMAIUOHHBIX CIIPABOYHBIX cCHCTEM (IIPH HEOOXOAUMOCTH)
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HanmeHoBaHUe MPOrpaMMHOT0 odecrieyeHust

Windows 10

Office Standart 2010 RUS OLP NL Acdmc
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ITPHUJIOKEHHUE Ne 1
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30BATEJIBHOE
YUPEXEHHNE BbICIIEI'O OBPASOBAHUSA
«BAHIKMPCKUU I'OCYTAPCTBEHHbBIM YHUBEPCUTET»

CrepauramMakckuii puman

Komnemx

KanennapHo-reMmaTuyecKuil nJjiaH

110 JUCLUIUINHE OIIl].13 Ilpozpammuposanue ¢ cpeoe Visual Studio
CHEIHaTbHOCTb
09.02.07 Hughopmayuonnwvie cucmemul u npozpammuposanue
KOJ HAaUMEHOBAaHUE CHEIUAIbHOCTH
KBaTH(UKAITUS

Cneuua.zmcm no und)opmauuonnbm cucmemam

Pa3zpabotunk (cocTaBUTEINb)

Abopamosa B. A.

yucCHasd CTCIICHb, YUCHOC 3BAHNC,
karteropus, ®©.1.0.

Crepinuramak 2024
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Ounas ¢popma 0OyueHus
Kanennaphsie
Ne Haumenosanue paznenoB u | Komn-Bo Aap Homaiiinee
Cpoku m3ydeHus | Bun 3ansaTus
n/m | Tem 9acoB 3aJjaHHe
(Tutan)
4 Cemectp
Pasnen 1. OcHoBbI mporpammupoBanusi Ha C#
3k C# u mnardopma
NET. OcHOBHBIE N3yunts
1 TIPUHITUTIBI 00BEKTHO- | 2/2 STHBapb JIEKIIUSA KOHCIIEKT
OPUEHTHPOBAHHOTO JIEKIIUU
MPOrPaMMHUPOBAHUSL.
[IpoctpancTBO HMEH.
boctp N3yunts
Coznanne MPOCKTA.
2 2/4 SIHBaph JIeKIus KOHCIIEKT
CoOopxkwu, OUONINOTEKH,
JIEKIUN
aTpUOYTHI, TUPEKTUBBI.
Tuner JAHHBIX u N3yuutb
3 nepemennsie.  Crtpykrypa | 2/6 STHBapPb JIEKITHSI KOHCIIEKT
MTPOCTON MPOTPaMMBL. JICKIIUU
Utepanmonnsie N3yuuts
4 KOHCTPYKLHUH.  YCIOBHbIE | 2/8 dheBpan JIEKITHSI KOHCIIEKT
KOHCTPYKITUH U OTICPAITHUH. JICKIIUU
[lonstne wmaccuBoB CH. N3yunts
5 CHUMBOIIBHBIE M CTPOKOBbIE | 2/10 dheBpann JIEKITHSI KOHCIIEKT
THUTIB JAHHBIX. JIEKIUU
N3yuuts
Kitacesr: OCHOBHBIE i
6 2/12 (berpaipb TIeKIHS KOHCTICKT
TTOHSTHSL.
JIEKIIUU
BBITIOJTHEHHE
PaGota ¢  pemeHuem. MIPAKTHYECKOE .
7 2/14 (berpaipb MPaKTUIECKOH
Co3znmaHune poeKTa. 3aHATHE
paboThI
BBITIOJTHEHHE
Co3pnanue KOHCOJIbHBIX MPAKTHYECKOE N
8 N 2/16 MapT MPaKTHYECKOI
TIPHITIOKEHUH. 3aHATHE
paboThI
Pemenne 3amaq c BEITIOJTHCHHE
MPAKTHYECKOE N
9 TTOMOTIIBIO IIUKJIOB u|2/18 MapT PaKTUYECKON
. 3aHSITHE
BETBIICHU. paboTHI
MIPAKTHYECKOE BRITIOIHCHHE
10 JIuTepaib 2/20 MapT P PaKTUYECKON
3aHSITHE
paboTHI
MIPAKTHYECKOE BRITOTHCHHE
11 Koprexu 2/22 MapT P MPaKTUIECKOH
3aHSITHE
paboThI
MIPAKTHYECKOE BLITOTHCHHE
12 Co3naHue KiaccoB 2/24 anpesb P NPaKTHYSCKON
3aHATHE
paboThI
Omnepartyiu:
apumernueckue, BEITIOJTHEHHE
MIPAKTHYECKOE .
13 JIOTHYECKHE. Onepaiyu | 2/26 anpesb S MPAaKTUICCKOM
HaJ CTPOKOBBIMH u paboThI

CHUMBOJIbHBIMH JTaHHBIMU.
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BBITTIOJTHCHHUC

MIPAKTHYECKOE N
14 CCBUIOYHBIE THIBI JAHHBIX | 2/28 arpeb P PaKTUYECKON
3aHSITHE
paboThI
Knacc Random. Metoas! u BBIIOJTHEHUE
., MIPAKTHYECKOE .
15 CBOWCTBa Kiacca | 2/30 anpesb MPaKTHIECKOI
3aHSITHE
System.Array. paboTHI
[Ieperpy3ka METO/IOB MIPaKTUYECKOE BRIIOTHCHHE
16 perpy " 2/32 Mait P MPaKTHUYECKOM
PexypcuBHBIE METOMBI. 3aHATHE
paboThI
o N3yuuts
Pabora c (hatimamu. . i
17 N 2/34 Man JIEKITHS KOHCITEKT
KoHconsHBIN BBOA-BBIBO/L.
JICKIIUU
Coznanne TPUIOKEHHUS C BEITIOJTHEHHE
. MPAKTHYECKOE N
18 KOHCOJIbHBIM BBOJOM- | 2/36 Mai PaKTUYECKON
3aHATHE
BBIBOZIOM. paboThI
. BEITIOJTHCHHE
ACHUHXPOHHBIT BBOJI- . NPaKTHIECKOE N
19 2/38 Mai MPaKTHYECKOi
BbIBOA. [10TOKHM CIMBOJIOB. 3aHsATHE
paboThI
Pabora ¢ xaramoramu wu DAKTIICCKOE BBITIOJTHCHHE
20 (haiimamu. Coxpanenue | 2/40 HIOHB p MPaKTUYECKON
3aHSITHE
00BEKTOB. paboThI
BEITIOJTHCHHE
Pabora ¢  OuHapHBIMHU MIPAKTHYECKOE N
21 o 2/42 HIOHb IPaKTUYECKON
(aiimamu 3aHATHE
paboThI
BBITIOJTHEHHE
Coznanmne " YTeHHE MIPAKTHYECKOE .
22 . 2/44 HIOHb IPaKTUYECKON
CXKaThIX (aitioB 3aHATHE
paboThI
Urorosas KOHTPOJIbHAS MIPAKTHYECKOE
23 P 2/46 HIOHBb P
pabora 3aHATHE
5 Cemectp
Pa3nen 2. OcHoBbI NporpaMvupoBanusi Ha C#
N3yuuth
24 [TonsTue kmacca B C#. 2/48 CEHTSOPH JIEKITHSI KOHCIIEKT
JICKIIUU
N3yunts
25 Hepapxun kaccos. 2/50 CEHTSOPH JIEKIIHSI KOHCIIEKT
JIEKIUU
N3yunts
26 WuTepdeticer 2/52 CEHTSIOph JIEKIIUS KOHCIIEKT
JIEKIUN
N3yunts
27 JeneraTsl v COOBITHS. 2/54 CEHTSIOPh JIEKLHS KOHCIIEKT
JIEKIUN
MPAKTHYECKOE BIIOIHEHHE
28 Co3znanue KiIaccos. 2/56 CEHTSIOPh p MIPaKTHYECKOM
3aHATHE
paboThI
[IporpamMmmupoBanue NPaKTHIECKOE BIMOIHEHHE
29 porp p 2/58 CEHTSIOPh P MPaKTHYECKOI
KJIACCOB 3aHATHE
paboThI
MPAKTHYECKOE BBITIOJIHEHHE
30 WHKancynsms. 2/60 CEeHTSIOph P .
3aHITHE MPAKTHYECKOI

19




paboThI

BBITIOJIHEHHE
Hacnenosanue u HpaKTHIECKOEe .
31 2/62 CEHTSIOPh MIPAKTHYECKOM
ToTMMOPHU3M. 3aHATHE
paboThI
DAKTHIECKOe BBIMOJTHEHHE
32 AOCTpaKTHBIC KJIACCHI. 2/64 OKTSIOPh P MIPAKTHYECKOM
3aHATHE
paboThI
NPaKTHIECKOE BRITOHCHHE
33 Peanmuzammst uaTEpdetica. 2/66 OKTSIOPH P PaKTUYECKON
3aHATHE
paboTHI
MHOTronoTo4YHbIC BBITOJTHEHHE
NPaKTHIECKOE .
34 npuioxenust. Jleneratel u | 2/68 OKTS0Pb NPaKTHYECKON
3aHATHE
COOBITHSI. paboTHI
MPaKTHYIECKOE BIIOIHEHHE
35 Kiacc Object. 2/70 OKTS0Pb P NPaKTHYSCKON
3aHsATHE
paboThI
Pasnen 3. Cpena pa3zpa6orku Visual Studio
HaBuranus no  cpene Hsyants
36 . . 2/72 OKTSI0Ph JICKIUS KOHCTICKT
Visual Studio. p H
JICKIMN
N3yuuts
O06nacte peaaKTHPOBAHUS
37 N 2/74 OKTSIOPH JIEKITHSI KOHCIIEKT
koza. OKHO CBOWCTB.
JICKIMN
Nzyuenune OCHOBHBIX V3yduTs
38 v 2/76 OKTSIOpH TEKIUS KOHCTIEKT
KOMITOHEHTOB.
JICKIMN
N3yunts
39 Cas3u Meky npoueccamu | 2/78 HOSIOpb JIEKITHSI KOHCIIEKT
JEKIAN
Co3manne mporpamMmbl B NPaKTHIECKOE BRIMOITHCHIE
40 . porp; 2/80 HOSIOPb P NPaKTUIECKON
cpene Visual Studio 3aHSITHE
paboThI
BBITTOJTHEHHE
OneMeHT «Dopmay. NPaKTHIECKOE o
41 . 2/82 HOSIOPb NPaKTUIECKON
CaoiicTBa GOPMEL. 3aHITHE
paboThl
BBITOJTHEHHE
Knacc Control. DnemeHTHI MPaKTUYECKOE N
42 2/84 HOSIOPB MIPaKTHYECKON
YIpaBJICHUSL. 3aHsATHE
paboThl
DJeMEeHTBl  yIpaBlICHHS: BBIMTOJTHCHHE
MPaKTHYIECKOE .
43 rpyImna JIIeMeHTOB | 2/86 HOSIOpPb SAHSTIC MPaKTUYECKON
YIPaBJICHHSL. paboThI
3neMeHTHI TIpaBJICHUS: NPaKTHIECKOE BRIMOTHCHIE
44 yrp T 2/88 HOSIOPB P MIPaKTHYECKON
METKa, METKa-CChLIKA. 3aHATHE
paboThI
BBIMOJTHCHHE
KHomkm w  1BOHWYHBIC NPaKTHIECKOE o
45 2/90 HOSIOPb NPaKTUIECKON
MEPEKITIOYATEIH: KHOTIKA. 3aHATHE
paboThI
KHomkm w  1BOWYHBIC BBINTOJTHEHHE
NPaKTHIECKOE .
46 nepekmovarTenu: (aaxok, | 2/92 neKkadpb S, MPaKTHUCCKOU
MEPEKITIOYaTEb. paboThI
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OneMeHT ynpaBlIeHUsS C

HOAJIEPKKOMN MIPaKTUYECKOE BRIMOITHCHIE
47 P 2/94 nexalpb P NPaKTUIECKON
pPEIAKTUPOBAHUS ~ TEKCTa: 3aHsTHE
padoThI
TEKCTOBOE MOJIE.
OJeMEHT yIpaBjiCHHUS C
MOJIEPKKOM BBITTOJTHEHHE
HpaKTHIECKOe .
48 penakTupoBaHMs — Tekcra: | 2/96 nexabphb SAHSTHe NpaKTHYECKOU
noJse BBOJIA c paboThI
(hopmaTHpOBaHUEM.
N BBITTOJTHEHHE
Crucku  M300pakeHuil u NPaKTHIECKOE .
49 2/98 nexalpb NPaKTUIECKON
BCIUTBIBAIOIITHE TIOJICKA3KU 3aHsATHE
paboTHI
HpaKTHIECKOe BRITOJIHEHHE
50 ITone co criuckom. 2/100 nekadphb P NPaKTUIECKON
3aHsATHE
paboTh
HepeBbsi: JPEBOBUIHOE HpaKTHIECKOe BRITOJIHEHHE
51 p ’ P . 2/102 neKaopb P MIPAKTHYECKON
npencrasienue TreeView. 3aHsTHE
paboThl
CriuckoBoe Tpe/ICTaBICHUE NPaKTHIECKOE BIMOIHCHIE
52 s p 2/104 neKadpb P MIPaKTHYECKON
ListView. 3aHATHE
paboTHI
. HpaKTHIECKOe
53 3a4eT ¢ OICHKOU 2/106 neKadpb P
3aHsTHE
6 Cemectp
Pasnen 4. Cpena pa3padorku Visual Studio
N3yunts
54 H3y4eHre KOMIOHEHTOB. 2/108 SIuBapn JeKLHUS KOHCTICKT
JICKIHN
N3yuuth
55 CBolicTBa MPOEKTA. 2/110 SIuBapn JeKIUS KOHCTICKT
JICKIMH
N3yuuth
56 O0paboTKa UCKITFOUYCHUH. 2/112 SIHBAPh JICKITUS KOHCTIEKT
JICKIMN
N3yunts
57 LINQ 2/114 STHBapPb JIEKITHSI KOHCIIEKT
JICKIMN
N3yunts
58 Mexanusm OLE 2/116 DdeBpaib JIEKIIHSI KOHCIIEKT
JCKIHN
Co3nanve W TpUMEHEHUE M3yduTs
59 P 2/118 deBpaiib TeKIHS KOHCTICKT
anemMeHToB ActiveX
JICKIAN
JvnHamuuecku N3yuuts
60 MOIKJII0OYaeMbIE 2/120 deBpaiib JIEKIIUS KOHCIIEKT
OUOINOTEKH JIEKITUH
BBITTOJTHEHHE
PaGora ¢ kommoHeHTamMu HpaKTHIECKOe .
61 2/122 DdeBpainb MIPaKTUYECKOMN
MEHIO. 3aHATHE
paboThl
PaGora c MaHEeJSIMA NPaKTHIECKOE BBINOJTHEHHE
62 2/124 Maprt P .
WHCTPYMEHTOB. 3aHsTHE PaKTUIECKON
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paboTsr
PaGora ¢ amanoroBeIMH DAKTHIECKOe BBITTOJTHEHHE
63 oknamu. Coxpanenue wu | 2/126 Mapt 3211)H;1me MPaKTUYECKON
OTKpHBITHE (haiina. paboTh
Pabota ¢ AHMATOrOBBIMU DAKTHIECKOe BBIMOJTHCHHE
64 OKHaMH. VYcranoska | 2/128 Mapt 3&11)H}1TI/IG MPaKTUYECKON
mpudTa, BeTA. paboThl
N3yuenue CBOICTB MIPaKTUYECKOE BIMOITHCHIE
65 Y 2/130 Maprt P MIPaKTHYECKON
MPOCKTA., 3aHATHE
paboThI
DAKTHIECKOe BBIMOJTHCHHE
66 Hcnonb3oBanue Taimepa. 2/132 Anpenb P MPaKTHUCCKOU
3aHsATHE
paboThI
Pabota ¢ gjmatamu W MPaKTHYIECKOE BBIMOITHCHHE
67 2/134 Anpenb P NpaKTHYECKOU
BpEMEHEM 3aHsATHE
paboThl
Co6opka Mycopa, BBITIOJTHCHHE
MPaKTHYIECKOE .
68 yIpaBjieHue mnamsateio u | 2/136 Armpens SAHSTHE MIPaKTUYECKOMN
yKa3aTeau paboTEHI
MPaKTHYIECKOE BBIMOITHCHIE
69 OcHosr LINQ 2/138 Armpens P MIPaKTUYECKOMN
3aHATHE
paboThl
NPaKTHIECKOE BRIMOITHCHIE
70 Cepuanuzanus 2/140 Mait P MIPAKTHYECKON
3aHATHE
paboTHI
[Moctpoenne JarpaMmm NPaKTHIECKOE BRIMOITHCHIE
71 p PaMM- 1 >/142 Maii P NpaKTHYECKOU
KommnonenT Chart 3aHATHE
paboTHI
NPaKTHIECKOE BBIMOTHCHHE
72 Pabota c rpadukoit 2/144 Mait P NPaKTUIECKON
3aHATHE
paboThl
Hcnons3oBanue
Texgoimorun OLE g BEITIOJIHEHUE
. NPaKTHIECKOE .
73 CBSA3bIBAHUA M BHeapeHus | 2/146 Maii SaHSTHe MIPAKTHYECKOM
00BEKTOB B  pa3jHyHbIC padoTHI
JIOKYMEHTBI
Pa3pabotka u BBIMTOJTHCHHE
NPaKTHIECKOE .
74 UCIIONIb30BaHUE dJIeMEHTOB | 2/148 Hronb NpaKTHYECKOU
. 3aHATHE
ActiveX paboTHI
Coznanwne u
HCTIONb30BaHKe HDAKTHIECKOe BBIMTOJTHCHHE
75 IIMHAMHAYECKHA 2/150 UroHb P MIPAKTHYECKOM
. 3aHATHE
MOIKITIOYaeMOH padoThI
OoubaroTeku Ha s3bpike CH
Wnrerpanus u
WCTIOJIb30BaHHE
JTMHAMUYECKU NPaKTHIECKOE BRIMOITHCHIE
76 N 2/152 Uronpb P MIPaKTHYECKON
MOTKITFOUaeMOi 3aHATHE
paboThI
OMOIMOTEKN B KIMCHTCKOM
TIPUIIOKEHUH Ha si3bIke CH#
Hroro: 152
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I ITaciopT (pOHI0B OLEHOYHBIX CPEACTB
1. O0aacTh NPUMEHEHUs
®onp oueHouyHbIX cpeacTB (POC) npeaHasHaueH JUIst IPOBEPKH PE3YIbTATOB OCBOCHHUS
nucturuabl «[IporpammupoBanue B cpeae Visual Studio», Bxonsimiel B cOCTaB MpOrpamMMBbl
MOJATOTOBKM CIIELMAINCTOB CpeAHero 3BeHa mo crenuanbHoctd 09.02.07 MHpOpMannoHHbIE
CHCTEeMBl U TmporpammupoBanue. Padora oOyyamuxcs BO B3aUMOJACHCTBHH €
npenojaaBarteiem 152 yaca, Ha CaMOCTOSITENBHYIO paboTy 56 4acos.
2. O0BbeKTHI OLICHUBAHUS — Pe3YJIbTAThI 0CBOCHUS M CUMILINHBI
@®OC 103BOJIET OLEHUTH CIEAYIOIIME PE3yJAbTaThl OCBOECHUS JUCLUIUIMHBI B
coorBerctBuu ¢ DI'OC cmenmansHoctd  09.02.07 WubopmanmoHHBIE CHUCTEMBI U
porpaMMHpoOBaHue U paboueil mporpamMmoii qucuuiuinHbl «lIporpamMupoBanue B cpene Visual
Studio»:
YMEHHS:
— OMpeAensTh 3aJauu Ui MOMCcKa HHPOpMAIUH;
— OompenensTh He0OXOMMbIe HCTOYHUKH HH(POPMAIIUH;
— IUIAHHUPOBATH IIPOLIECC TIOUCKA;
— 0 OopMIIATh Pe3yNIbTaThl IIOUCKA;
— TPUMEHSATH CPECTBA MHPOPMAIMOHHBIX TEXHOJOTUH ISl pelIeHus TPOodheCcCHOHATBHBIX
3aJa4; UCTOJIb30BATh COBPEMEHHOE MPOrpaMMHOE 00ECTICUCHHE;
— aHaAJIM3HUPOBATh MPOEKTHYIO U TEXHUYECKYIO TOKYMEHTAIIHIO;
— OLIGHHMBATh pa3Mep MUHHUMAIbHOIO HabOpa TECTOB;
— pa3pabaTbIBaTh TECTOBbIEC MAKETHl M TECTOBBIC CIICHAPHH;
—  BBIIBJISITH OIIMOKH B CHCTEMHBIX KOMIIOHEHTaX HA OCHOBE CTIeIM(UKAIUI;
— OpraHu30BHIBaTh 33/IaHHYI0 MHTETPALlMI0 MOIYJeH B NMporpaMMHBIE CpeicTBa Ha 0aze
UMEIOILEHCS apXUTEKTYPhl M aBTOMATH3aI[MK OM3HEC-TIPOIIECCOB;
—  BBINOJHATH TECTUPOBAHUE UHTETPALIHH;
— oOyuaromuiicss JODKEH YMEThb NPUMEHATh HWH(OpPMAlLMOHHBIE TEXHOJOTHH IS
BBITMOJTHEHUS OTKJIAJAKH MPOTPAMMHOI0 MOJYJIS B MMPEAMETHBIX 00JIacTsIX.
3HAHHUSA:
— TpUEMBI CTPYKTYPUPOBaHUS UHPOPMAIUH;
— (Qopmar ohopMIIeHHUS PE3yNIbTATOB ONMCKA HHPOPMAITUU
— COBPEMEHHBIE CPE/ICTBA M YCTPONUCTBA HH(OPMATH3AIINY;
— TMOpAJOK HX TPUMEHEHUS M TMpOorpaMMHOE obecrieueHue B MpodhecCHOHAIbHOM
JESTEIIBHOCTH
— MOJIeNH Ipoliecca pa3padoTKH MPOrpaMMHOT0 00eceUeHNUS;
— OCHOBHBIE MTPUHIIMIIBI IIpoIiecca pa3pabOTKU MPOrpaMMHOT0 00eCIIeUeHHUS;
— OCHOBHBIE MTOAXO0/IbI K HHTETPUPOBAHUIO MPOTPAMMHBIX MOJYJIEH;
— COBpPEMEHHBIE TEXHOJIOTHMHM U HHCTPYMEHTBI HHTET ALY,
— MOJEJH Ipolecca pa3paboTKU MPOrpaMMHOT0 00ECTICUCHHUS;
— OCHOBHBIE IPUHIUIIBI TTPOLIECCa Pa3pabOTKU MPOTrPAMMHOTO 00ECTICUEHHS,
— OCHOBHBIE METO/IbI OTJIAJIKH;
— METOJIbl U CXEMBbI 00paOOTKU UCKIIIOUUTEIbHBIX CUTYalUi;
— oOyuaromuil JOMKEH 3HaTh HaBbIKH s mnpuMeHeHus WT mnpu pemeHun 3amay
peAMETHOM 00IacTH.
BrimenepeuncieHHbIe YMEHUS, 3HAHUS HAIIPABIICHBI HA (OPMUPOBAHUE Yy 00yUAIOITIXCS
CIEAYIOUMX 001X U MPOodecCHOHAIBbHBIX KOMIIETEeHIIMM:
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OK.02. Hcnonp30BaTb COBPEMEHHBIE CPEICTBA IIOMCKA, aHaJIM3a M HMHTEpPIpETaLUU
UHpOpMAaLUU U MH(POPMALMOHHbBIE TEXHOJOTMM Ui BBINOJHEHHS 3a7ad MpodeccHoHaNIbHOU
JESATEIBHOCTH

OK.09. Tlomp3oBarbcsi MpPOQECCHOHATIBHONW JTOKYMEHTAllMe Ha TOCYJapCTBEHHOM H
MHOCTPAHHOM SI3bIKax

[1K.2.1. Pa3pabaTeiBaTh TpeOOBaHUS K MPOTPAMMHBIM MOJYJSIM Ha OCHOBE aHaau3a
IIPOEKTHOM Y TEXHUYECKON JOKYMEHTALUU Ha IIPEIMET B3aUMOACUCTBUS KOMIIOHEHT.

[1K.2.2. BIMOTHATH UHTETPAIMIO MOAYJIEH B TpOrpaMMHOE 00ecrieueHueE.

[IK.2.3. BbINogHATE OTJIAAKY MOPOTPaMMHOTO  MOJYJIS C  HCIOJIb30BAHUEM
CIEeIUAIN3UPOBAaHHBIX IPOTPAMMHBIX CPEACTB.

[IK.2.4. OcymecTBiasaTh pa3pabOTKy TECTOBBIX HAOOPOB M TECTOBBIX CLIEHAPUEB IS
MIPOTrPaMMHOTO 00eCTICUeHUS.

[IK.2.5. TIpou3BOOUTh MHCIEKTUPOBAHHE KOMIIOHEHT NPOTPaMMHOrO OOecredeHus Ha
IIPEIMET COOTBETCTBHS CTaHApTaM KOAUPOBAHMSL.

3 ®opMBbI KOHTPOJISA M OLICHKH Pe3yJ1bTATOB 0CBOCHUS AUCHUILINHBI

KoHTpOIb U OLIEHKa Pe3yNnbTaTOB OCBOCHHUSI — 3TO BBISIBICHHUE, H3MEPEHUE U OLICHUBAHHE
3HaHUH, YMEHUH U (HOPMUPYIOMUXCS OOIMX U MPOPECCHOHATBHBIX KOMIETEHUIUH B paMKax
OCBOECHUS JUCLUILINHBL.

B coorBercTBuM ¢ y4eOHbIM TuiaHoM creuuanbHocTd 09.02.07 «MHpOopMannoHHbIE
CHCTEMbl H  TNPOTpaMMHpOBaHHME», pabodeit  mporpammoir  aucrurmmaer  OIIL.13.
[IporpammupoBanue B cpeae Visual Studio mpemycmarpuBaercss TEKyIIUHA U MPOMEKYTOUHBIN
KOHTPOJIb PE3YJIbTaTOB OCBOCHHUS.

3.1 ®opMBbI TeKylLIEro KOHTPOJISI

Tekymuit KOHTPOJIb YCIIEBAEMOCTH IIPEICTABIIIET COOOM MPOBEPKY YCBOCHHS y4eOHOTO
MaTepHaia, peryasipHO OCYIIECTBIIEMYIO Ha IPOTSDKEHUH Kypca 00ydeHHsI.

Texymuii KOHTPOJIb PE3yJIbTaTOB OCBOEHUS TUCLMIUIMHBI B COOTBETCTBMM C pabodei
IpOrpaMMOl M  KaJeHJApHO-TEMATUYECKUM IIJIAHOM IPOUCXOJUT TPU  HCIIOJIB30BAHUU
CIIeYIOMUX 00s3aTeNbHBIX (HOPM KOHTPOJIS:

— 6bINONIHEHUe U 3auuma npaKmuyeckux paoom,

— NPOBEPKA BbINOTHEHUS CAMOCMOAMENbHOU PAbOMbl CIMYOEeHMO8,

— NpoeepKa BbINOJIHEHUS KOHMPOIbHBIX pabom,

Bo Bpems mpoBeneHHs y4eOHBIX 3aHATUH JOMOJIHUTEIBHO HCIOJIb3YIOTCS CIEAYIOIINe
(OpMBI TEKYIIETO KOHTPOJS — YCMHbIL ONPOC, peuleHue 3a0ad, mecmuposanue no memam
OMOENbHBIX 3AHAMULL.

BbinosiHeHHe W 3alMTA MPaKTHYecKuX padot. [Ipaktuyeckue pabOTHI MPOBOAATCS C
LENbI0 YCBOGHUS W 3aKpEIUICHUs NPAKTHYECKUX YMEHHW W 3HAHWM, OBJAJCHUs
npodecCHOHATBLHBIMI KOMIIETEHIIMAMU. B X0/1e mpakTu4eckoil paboThl CTYIEHTHI IPHOOPETAIOT
YMEHUs, MpelycMOTpeHHble pabodell NporpaMMol AMCHUUIUIMHBI, YYaTcs MCIIOJIb30BaTh
dopMynbl, W TPUMEHSATh pa3IUYHBIE METOJIMKU pacyera, aHAIW3MPOBATH IOJYYECHHBIC
Pe3yJIBTAThI U JEJIaTh BBIBOJIbI, ONIMPAsCh HA TEOPETUYECKUE 3HAHUS.

Crucok mpakTU4YecKux padoT:

[IpakTuueckas padota Nel. Pabora ¢ pemenrem. Co3iaHnue mpoeKTa.

[Tpaktrueckas padota No2. Co3aHne KOHCOIBHBIX MPHIIOKEHUH.

[IpakTrueckas padota Ne3. Perenue 3a1a4 ¢ MOMOIIBIO IIUKJIOB U BETBJICHHI.
[IpakTuueckas padora Ne4. JIlurepasl.

[IpakTuueckas padora Ne5. Koprexu.

[IpakTuyeckas padora Ne6. CoznaHue KiIaccos.

[Ipaktuueckas padora Ne7. Onepauuu: apupmernueckue, jorundeckue. Onepauun Haf
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CTPOKOBBIMM U CUMBOJIBHBIMH JTaHHBIMH.
[TpakTrueckas padota Ne§. CcbUIOYHBIEC TUITBI JAHHBIX.
[IpakTuueckas padora Ne9. Kimacc Random. Metobl u cBoiicTBa kitacca System.Array.

[IpakTuueckas padora NelO.
[IpakTuueckas padora Nell.
[IpakTuueckas padora Nel2.
[IpakTuueckas padora Nel3.
[IpakTuueckas padora Nel4.
[IpakTuueckas padota Nel5.
[IpakTrueckas padota Nel6.
[IpakTrueckas padota Nel7.
[IpakTrueckas padota Nel8.
[IpakTrueckas padota Nel9.
[IpakTuueckas padora Ne20.
[IpakTuueckas pabora No21.
[IpakTuueckas pabora No22.
[IpakTuueckas pabora No23.
[IpakTuueckas pabora No24.
[IpakTuueckas pabora Ne25.
[IpakTrueckas padota Ne26.
[IpakTrueckas padota Ne27.
[IpakTrueckas padota Ne28.
[TpakTrueckas padota Ne29.
[Ipaktnueckass pabora Ne30. KHONKM ¥ JBOWYHBIE TEPEKIIOYATENH:

MEPCKI0YATCIIb.

Ileperpyska meTo10B. PeKypcuBHBIE METOABL.

Coznanue NpuioXeHHs ¢ KOHCOJIBHBIM BBOJIOM-BBIBO/IOM.
ACHHXpPOHHBIN BBOA-BBIBOA. [I0TOKM CHMBOJIOB.

Pabota ¢ katanoramu u ¢aitnamu. CoxpaHeHue 0ObeKTOB.
Pabora ¢ bunapHbIMH (aitnamu.

Co3nanne 1 YTeHUE CHKATHIX (HarIoB.

Co31aHue Kj1accoB.

[IporpammupoBanue KJIaccoB.

Nuxancynsamus.

HacnenoBanue u momumMopdusm.

AOGCTpaKTHBIE KJIACCHI.

Peanusanus untepdeiica.

MHOronoTouHsle IpUIOKeHus. Jleneratsl U COOBITHS.
Knacc Object.

Cosznanue nporpammsl B cpene Visual Studio.

OnemeHT «®opmay. CBoiCTBa (HOPMBI.

Kitace Control. DnemeHTHI ynpaBiieHus.

DJEMEHTHI YIIPaBJICHH: TPYyIIa 2JEMEHTOB YIIPABICHUS.
DJEMEHTHI YIIPAaBJICHUSA: METKA, METKA-CChUIKA.

KHONKH 1 ABOMYHBIE IEPEKITIOYATEININ: KHOIIKA.

(hmaxox,

[Ipaktuyeckass padora Ne31. DnemMeHT ymnpaBieHHS C TOAJNEPKKOM peaakTHPOBAHUS

TEKCTa: TCKCTOBOC ITI0JIC.

[Ipaktuueckass padora Ne32. DneMeHT ymHpaBieHHS C TMOAJIEPKKOM peaakTHPOBAHUS
TEKCTa: MoJie BBOJA ¢ (POpMATUPOBAHUEM.

[IpakTrueckas padota Ne33.
[IpakTrueckas padota Ne34.
[IpakTrueckas padota Ne35.
[IpakTrueckas padota Ne36.
[IpakTrueckas padota Ne37.
[IpakTrueckas padota Ne38.

Cricky n300pakeHU M BCIUTHIBAIOIITUE TIOJICKA3KH.
ITone co ciuckoMm.

JlepeBbsi: npeBOBUIHOE MpeacTaBicHue TreeView.
CnuckoBoe npencrapienue ListView.

PaboTa ¢ KOMIIOHEHTaAMHU MEHIO.

PaboTa ¢ manensMu HHCTPYMEHTOB.

[Ipaktuueckast padora Ne39. Pabora ¢ auanoroBeiMu okHamu. CoXpaHEHHE M OTKpPbITHE

daiina.

[Ipaktuueckas pabora Ned(. PaGora ¢ amasoroBpiMu OKHaMH. YCTaHOBKa Impudra,

LBETA.

[IpakTuueckas pabora Ne41.
[IpakTuueckas pabora Ne4?2.
[IpakTuueckas pabora Ne43.
[IpakTuueckas padora Ne44.
[IpakTuueckas padota No45.
[IpakTrueckas padota Ne46.
[IpakTrueckas padota Ned7.

N3yueHue CBOMCTB MIPOEKTA.

Hcnonb3oBanue Taiimepa.

Pabora ¢ naramu u BpeMeHeM.

COopka Mycopa, yrpaBlieHUE MaMsIThIO U YKa3aTelu.
Ocnossl LINQ.

Cepuanu3zanusi.

[Toctpoenue quarpamm. Kommonent Chart.
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e [IIpaktuueckas pabora Ne48. Pabota c rpadukoii.

e [Ipaktnueckas pabora Ne49. HcmonwszoBanme TtexHonoruu OLE nns cBs3bBaHUA U
BHEJpeHUs 00BEKTOB B Pa3INYHbIEC JOKYMEHTHI.

e [Ipaktuyeckas pabora Ne50. PazpaboTka u ucnoiab3oBaHue 31eMeHTOB ActiveX.

e [Ipaktuueckas padora Ne51. Co3gaHue U UCTIONB30BaHUE JUHAMUYECKU TMOIKIIOUAEeMON
Ooubnuoreku Ha si3bike CH.

e [Ipaktnueckas pabora No52. HMuTerpaumss W  HCIOJIB30BAHHE JUHAMUYECKU
MOAKTIOYaeMOM OMOIMOTEKH B KIIMEHTCKOM MPUJIOKEHUH Ha si3bike CH.

INPAKTUYECKASA PABOTA 1. PABOTA C PELHEHUEM. CO3JAHUE ITPOEKTA
N3yuyenue ocHoB npumeHenus Visual Studiollens 3ansaTus
[Tomy4unTh IpakTHYECKUE HABBIKUA CO3/IaHUS MPOEKTOB ¢ Mcmojib3oBaHue VisualStudio
[epeyens 000pyI0BaHUS U MPOTPAMMHOTO 00ECTICUCHUS
[Tepconanbhbiii kommnbioTep Microsoft Office (Word, Visio)Microsoft Visual Studio 2015
Kparkue Teopernueckue cBenenus VisualStudio
WurterpupoBannas cpena paspadorku (IntegratedDevelopmentEnvironment
— IDE) VisualStudio 2010 npemaraer psii BBICOKOYPOBHEBBIX () YHKIIHOHAIBHBIX BO3MOKHOCTEH,
KOTOpBIE BBIXOAT 32 paMKH 0230BOT0 YIPABJIEHUS KOJIOM.
Bcerpoennniii. Web-cepBep. [lns obcnyxkuBanus Web-npunoxkenus ASP.NET nHeoOxomum
Web-cepBep, mnomoOnsni IIS, xoropseiii Oymer oxkumate Web-3ampockl U  00pabaThiBaTh
COOTBETCTBYIOIIME CTPAHUIIBI. YCTaHOBHTH CBOMWeb-cepBep HECIOXKHO, HO MOXET ObITh He
coBceM ynoOoHo. Hammume B VisualStudio wuHTerpupoBanHoro Web-cepBepa m03BOISET
3amyckath Web-cailTrpsiMo U3 cpeibl IPOSKTUPOBAHMS, A TAKKE MOBBIMIAET O€30MaCHOCTD.
IMoanep:kka MHOKecTBa SI3BIKOB NMpH pa3padorke. VisualStudio mo3Bossier mucath KOoa Ha
CBOEM SI3bIKE WUJIU JTIOOBIX APYTUX MPEANOUYUTACMBIX S3bIKAX, UCTIONB3Ys BCE BPEMs OJIMH M TOT XKe
unrepdeiic (IDE).
Menbiie koma st HamucaHusi. [l co3manHust OONBIIMHCTBA MPHIOKEHUH Tpedyercs
JIOCTAaTOYHOE KOJIMYECTBO CTaHAAPTHOTrO cTepeoTunmHoro koma. B VisualStudio Takoi xop
TeHEPHPYETCS aBTOMATUIECKH.
NuryntuBHbIii cTHib koaupoBanusi. [lo ymomuanuio VisualStudio dopmarupyer xom 1o
Mepe €ro BBOJA, ABTOMATHYECKHU BCTaBJSAS HEOOXOIMMBIC OTCTYNBI U TIPUMEHSS I[BETOBOE
KOAUPOBAaHUE [UIsl BBIACNICHUS DJIEMEHTOB THUIIA KOMMEHTapHeB. Takue He3HaYUTeNbHbIe
OTIUYHSI ACNAIOT Ko/ Oosiee YAOOHBIM JJisi UTEHUSI U MEHEe TI0JIBEP)KCHHBIM oImnOkaM. MHorue
13 (QYHKIIMOHAIBHBIX BO3MOXHOCTeW VisualStudio HampaBieHbl Ha TO, YTOOBI TIOMOTATh
pa3paboT4YHKy eNiaTh CBOIO padoTy Kak MOXHO ObIcTpee. Y a00HbBIE QyHKIUHU, Bpoae GyHKIHUN
IntelliSense (koTtopasi ymeeT mepexBaThlBaTh ONIMOKM W TpeJyiaraTh MpPaBHJIbHBIC BAPUAHTHI),
(GYHKIIMM TOUCKAa M 3aMEHBI (KOTOpasi MO3BOJISIET OTHICKUBATH KITFOUEBBIE CJIOBA KaK B OJHOM
daiine, Tak ¥ BO BCEM NPOEKTe) U (DYHKIIMU aBTOMATHYECKOTO JO00ABJICHUS W yIaJCHUS
KOMMEHTapueB (KOTopas MOXKET
BPEMEHHO CKPBIBATh OJIOKH KOJIa), ITO3BOJIAIOT Pa3paboTynKy padoTath ObICTPO UI(DPEKTUBHO.
Bo3moxxHocTu otaaaku. Ilpemnnaraemsie B VisualStudio MHCTpYMEHTBI OTJIQAKHU SIBIISIOTCS
HAWIYYIIUM CpPEICTBOM JJIsi OTCICKHMBAHMS 3araJOuHbIX OIIMOOK M JAMAarHOCTUPOBAHUS
CTpaHHOTO TmoBeleHHs. Pa3paboT4MK MOXKET BBINOJHATH CBOM KOX IO CTpPOKE 3a pas,
YCTaHABJMBATh WHTEJUIEKTyalbHbIE TOYKHU IMPEPHIBAHUS, IPHU >KEIAHUM COXpaHSAs UX JUIs
UCIIONIb30BaHUs B OYAyIIeM, U B JTI000€ BpeMs MPOCMATPUBATH TEKYIIYI0 WH()OPMAIIHIO U3 TAMSITH.
Microsoft NET Framework
NET Framework — cpena s co3nanus U 3amycka npuiokeHuid. Bee mpuiokeHus He MpocTo
ucnonb3yroT ondnuoreku .NET Framework, HO ¥ BRIONHSAIOTCS IO/ yIPaBICHUEM €€ KOMITIOHEHT.
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E€ ocHOBHBIE KOMITOHEHTEI:

obmes3pikoBass  ucnoiHsomas  cpena  (CommonLanguageRuntime) — — auHaMHUYECKH
KOMIIOHEHT;

oubmmoteka kmaccoB .NET FrameworkClassLibrary — cTaTuueckuii KOMITIOHEHT.

IIpocTpancTBO MMEH

NET Framework pacmomaraer 6oabmmuM HaO0poM 1one3HbIX GyHKIni. Kaxaas n3 Hux sBiseTcs
YJIEHOM Kakoro-nuoo kiacca. Kiaccsl rpynnupyroTes o mpocTpaHCcTBaM UMEH. DTO O3HAYaeT, 4To
B o0meMm ciydae HUMS Kjlacca MOXKET HMETh CIOXKHYIO CTPYKTYpy — COCTOATH U3
MOCIIEIOBATEIHHOCTH UMEH, Pa3lIeICHHBIX MEXAy coboii Toukamu. [locrmemHee mmsi B 3TOM
MOCIIEZIOBATEIbHOCTH COOCTBEHHO M fABISETCS HMMEHeM Kiacca. Kiaccel, MMeHa KOTOpBIX
pa3IUYAOTCS  JIMINb  TOCIACAHUMH  WieHaMd  (COOCTBEHHO  WMEHAMHU  KJIACCOB)
MOCIIEA0BATENbHOCTEN, CUUTAIOTCS MPUHAUICKAIIUMU OJTHOMY MTPOCTPAHCTBY UMEH.
[Tomerienne Tuma B MPOCTPAHCTBO MMEH NMPUCBAUBAET STOMY THUIY IJIMHHOE HMsI, COCTOSIIEE U3
BCEX MPOCTPAHCTB, KaK CEPUU UX MMEH, pa3fesIeHHbIX TOUKaMHU (.) U 3aKaHYHMBAIOIIEeCs UMEHEM
Kj1acca.

Ecnu He ucnonb30BaTh onepaTop using, 1jisi KOPPEKTHOTO oOpareHus K GyHKIIUIM He0O0XOq1MMO
MUCATh MOJIHBIN MYTh KJIacCa, YTO SBIISETCS TOCTATOYHOEMKON paboTOM.

CpenctBoMm "HaBurauu' mo MpOCTpaHCTBAM HMMEH, a TOYHEE, CPEIACTBOM, KOTOPOE IMO3BOJIAET
COKpAIllaTh UMEHA KJIACCOB, SIBIISIETCS OIIEPaTOp

using<WmstlIpoctpancTeallmen>;

B mnpunoxxeHun MOXeT OOBSBISATHCS COOCTBEHHOE TMPOCTPAHCTBO HMMEH, a TAaKKEe MOTYT
HICIIOJIb30BaThCs paHee 00bsABICHHbIE POCTPAHCTRA.

Omnepatop using cam mo cebe He oOecreynBaeT JOCTylNa K MMEHAM, HaXOJSIIIUMCS B JPYTUX
npocTpaHcTBax uMeH. J[o Tex mop, Mmoka KoJ U3 MPOCTPaHCTBa MMEH He OyleT KaKUM-THOo
CrocoOOM TMPUBS3aH K HAIIEeMy MPOEKTY (HalpuMep, OMHCAH B UCXOAHOM (aiiie MmpoeKTa Win
OMKCaH B KaKOM- JINOO KOJE), MPUBSI3aHHOMY K 3TOMY INPOEKTY, Mbl HE MOJYyYUM JOCTyIa K
COJIEpXKAIIMMCS B HEM UMEHaM.

OcHoBBI hopM

BremHuit BUI IPUIIOKEHUS SBISETCS HAM IPEUMYIIECTBEHHO Yepe3 popMbl. DOpMEI SBIISIOTCS
OCHOBHBIMHM CTPOUTEIbHBIMU OsiokaMu. OHHU TNPENOCTaBISAIOT KOHTEHHEp [UIS Pa3IMyHbIX
DIIEMEHTOB YIIPABICHUSA. A MEXaHWU3M COOBITUN TMO3BOJSET 3JeMeHTaM (OPMbI OT3BIBATHCS Ha
BBOJI 110JIb30BATENs, ¥, TAKMM 00pa3oM, B3aUMO/ICHCTBOBATH C TI0JIb30BATEIIEM.

IIpu otkpeiTum mpoekta B Visual Studio B rpaduyeckoMm pemakrope MbI MOXKEM YBHICTH
BU3YaJIbHYIO 4acTh (POPMBI - Ty 4acTh, KOTOPYIO MbI BUAUM TIOCIIE 3allycKa MPUIOKEHUS U Ky/a MBI
MIEPEeHOCHM DJIEMEHThI ¢ TaHenu ymnpasineHus. Ho Ha camom nerne ¢opMa CKpHIBACT MOIIHBIN
(GYHKIIMOHA, COCTOSIIIMA W3 METOJOB, CBOMCTB, COOBITHH W Tpoyee. PaccMOTpUM OCHOBHBIC
CBOHCTBa (hOpM.

Ecnu Mbl 3amycTuM NpHiIoKeHHE, TO HaM 0ToOpa3uTcs ofHa mycTas hopma.

OnHako qaxe Takoi MPOCTOM MPOEKT C MyCTOH (hOPMOIi IMEEeT HECKOIbKO KOMITOHEHTOB:

Solution Explorer
@ e-endip|o s

Search Sclution Explorer (Ctrl+x) P~

®ann KoHburypaymm =

NPUNCMKEHKS faJ Solution 'HelloApp' (1 project)

F HelloApp
b J Properties
=B References
¥_1 App.config
Forml.cs
b ¥ Forml.Designer.cs
™ Forml.resx
P *z Forml
P ©* Program.cs

AuzaiiHep dhopmbl Ha C#
Pecypchl dropmMel

Kogn dopmel Ha C#

Touka Bxoaa B
nporpamMmy

Solution Explorer [MEETOESTLISY



HecMoTpst Ha TO, 4TO MBI BUJIUM TOJBKO (OPMY, HO CTapTOBOM TOUYKOW BXOJla B TpaduyecKoe
npUJIokKeHue aBisieTcs kKiace Program, pacrionoxxeHnslil Bdaiine Program.cs:

using System;
using System.Collections.Generic;using System.Ling;
using System.Threading. Tasks;using System.Windows.Forms;

namespace HelloApp
{

static class Program

{
[STAThread] static void Main()

{
Application.EnableVisualStyles();
Application.SetCompatibleTextRenderingDefault(false); Application.Run(new Form1());

h
}
b

CHauana mporpaMMoOil 3amyckaeTrcs JaHHBIA KIJACcC, 3aTeéM C IOMOIIBI0 BBIPAKCHUS
Application.Run(new Form1()) on 3amyckaetr popmy Forml. Eciu Bapyr MbI 3aX0TUM U3MEHUTH
CTapTOBYIO (OPMY B MPUIOKEHUH HA KaKylO- HUOYIh APYTYIO, TO HaM HAJ0 U3MEHUTH B ATOM
BbIpakeHnn Form1 Ha cooTBeTCTBYIOMNMN Ki1acC POPMEI.

Cama opma crokHa 1o coaepkanuto. OHa JENUTCS Ha Pl KOMIIOHEHTOB. Tak, B CTPYKType
npoekTa ecTh ¢aia Form1.Designer.cs, KOTOPBIA BRITJISIANT MPUMEPHO TaK:

namespace HelloApp
{

partial class Forml

{

/// <summary>

/// Required designer variable.

//l </summary>

private System.ComponentModel.IContainer components = null;

/// <summary>

/// Clean up any resources being used.

/] </summary>

/Il <param name="disposing">true if managed resources should be disposed; otherwise,
false.</param>

protected override void Dispose(bool disposing)

{

if (disposing && (components != null))

{

components.Dispose();

h
base.Dispose(disposing);
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}

#region Windows Form Designer generated code

//l <summary>

/// Required method for Designer support - do not modify

/// the contents of this method with the code editor.

//l </summary>

private void InitializeComponent()

{

this.SuspendLayout();

//

// Form1

//

this.AutoScaleDimensions = new System.Drawing.SizeF(6F, 13F); this.AutoScaleMode =
System.Windows.Forms.AutoScaleMode.Font; this.ClientSize = new System.Drawing.Size(284,
261);

this.Name = "Form1"; this.Text = "IIpuset mup!";this.ResumeLayout(false);

}

#endregion

}
b

3nech 00BsIBIIAETCS YacTUUHBIN Kiacc Gopmbl Forml, kotopas umeer nBa merona: Dispose(),
KOTOPBIA  BBIMIOJIHAET POJb  JECTpYKTOpa  00bekTa,u InitializeComponent(), KOTOPHIiA
yCTaHABIMBAECT HAYAIbHbIC 3HAYCHUS CBOMCTBOPMBIL.

[Tpu noGaBneHUH AIIEMEHTOB YIIPABJICHUS, HAIPUMEpP, KHOMOK, UX OMHCAaHUETaKX e J00aBiseTCs B
3TOT (hait.

Ho na mpaxTuke Mbl peiko OyaeM CTaJKMBAThCS C 3TUM KJIACCOM, TaK KaK OHH BBIMOJHSET B
OCHOBHOM JIM3aiiHEepCKHEe (PYHKIIUHU - YCTAaHOBKA CBOMCTB OOBEKTOB, yCTAaHOBKA MIEPEMEHHBIX.
Eme onun daitn - Forml.resx - xpanut pecypcsl hopmbl. Kak mpaBuiio, pecypchl UCIIONb3YIOTCS
JUISL CO3JIaHUS OHOOOPA3HBIX (POPM cpa3y AJIsi HECKOJIBKUX SI3BIKOBBIX KYJIBTYP.

N 6onee Baxkubiil (aitn - Forml.cs, KOTOpBIA B CTPYKTYpe MpoeKTa Ha3biBaeTcs mpocto Forml,
COJICPKHUT KOJ WJIM TIPOTPaMMHYIO JIOTHKY (OpPMBI:

using System;

using System.Collections.Generic;using System.ComponentModel; using System.Data;
using System.Drawing;using System.Ling; using System.Text;

using System.Threading. Tasks;using System.Windows.Forms;

namespace HelloApp
{

public partial class Form1 : Form

{
public Form1()
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{
InitializeComponent();
i
§
§

[To ymom4aHuIo 371€Ch €CTh TONBKO KOHCTPYKTOP (DOPMBI, B KOTOPOM IIPOCTO BBI3BIBACTCS METOJ
InitializeComponent(), o0bsBIcHHBI B  (aiine muzaitHepa Forml.Designer.cs. ImeHHO C
3TUM (aiisioM MBI 1 OyzieM Ooutblie paboTaTh.

C momompio crenuanbHoro okHa Properties (CoiictBa) Visual Studio mpenocraBnsier Ham
yI0OHbIH HHTEpQEHC U YIpaBICHUS CBOMCTBAMH >JIEMEHTA!

Properties * 1 x
Form1 System.Windows.Forms.Form A
=TI 2
(ApplicationSetting o
(DataBindings)

(Mame} Form1

AcceptButton (none)

AccessibleDescripti
AccessibleMame
AccessibleRole Default

AllowDrop False
AutoScaleMode Font
AutaScroll False

AutoScrollMargin 00 0
AutoScrollMinsize 000

AutoSize Falze
AutoSizeMode GrowOnly
AutoValidate EnablePreventFocus
BackColor |:| Control

Backgroundlmage |:| (none)
Backgroundlmagel Tile

CancelButton (none)
[ RN, I N (P R T T e i
(Name)

Indicates the name used in code to identify
the object.

BonpmMHCTBO 3THX CBOWCTB OKa3bIBaeT BIUSHUE HA BHU3yaJlbHOE OTOOpaXKeHUE (OPMBIL.
[IpoGexxumest T0 OCHOBHBIM CBOMCTBAM:

Name: ycTanaBiuBaeT uMs (POpPMEBI - TOUHEE UM KJlacca, KOTOPBIA HacieayeTcs oT kiacca Form
BackColor: ykaspiBaer Ha ¢GoHOBBINA 1mBET Gopmbl. IIlenkHYB Ha 3TO CBOWCTBO, MBI CMOXKEM
BBIOpaTh TOT LBET, KOTOPHIM HaM MOIXOIUT W3 CIKCKA TMPEIJI0KEHHBIX IIBETOB WM I[BETOBOMU
HaJTUTPbI

BackgroundImage: yka3ssiBaeT Ha (poHOBOE M300pakeHHe (OPMBI
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BackgroundlmageLayout: onpenenser, Kkak wu300pa)keHue, 3aJaHHOE B  CBOMWCTBE

BackgroundImage, Oyznet pacronaratbcs Ha hopme.

ControlBox: yka3biBaeT, oToOpakaeTcst JuM MeHIO ¢GopMmbl. B naHHOM ciyyae MoJx MEHIO

MOHMMAETCS MEHIO CaMOr0 BEPXHEro YPOBHS, 1€ HAXOJATCS MKOHKA MPHIIOKEHUS, 3ar0J0BOK

GopMBI, a Takke KHOMKM MHUHUMH3AUU (QOpPMBI U KpecTUK. Ecnu maHHOE CBOWCTBO HMMeEeT

3HaueHue false, TO MBI HE YBUIUM HHM UKOHKY, HM KpECTHKA, C MOMOIIBIO KOTOPOrO OOBIYHO

3aKpbIBaeTcs opma

Cursor: onpezenser TUNI Kypcopa, KOTOPbIH UCHONb3yeTcs Ha popme

Enabled: ecniu nanHoe cBONCTBO mMeeT 3HaueHue false, TO oHAa HE CMOXKET MOJy4aTh BBOJ OT

M0JIb30BATENs, TO €CTh MBI HE CMOKEM Ha)KaTh HA KHOMKH, BBECTH TEKCT B TEKCTOBBIE ITOJISI U T. .

Font: 3amaer mpudT 11t Bcelr GopMbI M BCeX MOMEIICHHBIX HA HEE DJIEMEHTOB YIPABICHHUS.

Opnaxo, 3a/1aB y 371€MEHTOB ()OpMbI CBOM MIPUQT, MBI MOKEM TEM CaMbIM MEPEOTIPEICTUTh €TI0

ForeColor: uset mpudTta Ha dpopme

FormBorderStyle: yka3wsiBaeT, kak OyneT oToOpa)kaTbcsi TpaHuIla (OPMBI M CTPOKA 3aroJioBKa.

VYcranaBnuBass JaHHOE CBOMCTBO B None MOXHO CO3[aBaThb BHEIIHUM BHJ NPUIOKECHUS

MPOU3BOJILHON (hOPMBI

HelpButton: yka3biBaet, oToOpa)kaeTcsi I KHOMKA CHPaBKU GOpPMBI

Icon: 3amaet UKOHKY GOPMBI

Location: onpeznenseT Nojg0KEeHUE MO OTHOUIEHUIO K BEPXHEMY JIEBOMY YIUIy DKpaHa, €CU IJIs

cBoiicTBa StartPosition yctaHoBiieHO 3HaueHre Manual

MaximizeBox: yka3piBaeT, OymeT U IOCTyIHa KHOINKA MAaKCHMHU3AllMd OKHA B 3arojiOBKE

dbopmbl

MinimizeBox: yka3biBaeT, OyneT Jin JOCTYITHA KHOIIKA MUHUMH3AI[UH OKHA

MaximumSize: 3amaer MakcumanbHbI pasmep (opmbel MinimumSize: 3agaeT MUHUMATBHBIN

pa3mep dpopmbl Opacity: 3a1aeT Ipo3pavyHOCTh POPMBI

Size: ompenenseT HavYaNbHBINA pa3Mep GOPMBI

StartPosition: yka3piBaeT Ha HayaJbHYIO TMO3UIMIO, C KOTOpoW (hopMa mosBisgeTcs Ha

JKpaHe

Text: onpezenseT 3aro10BoK GOPMbI

TopMost: ecnu n1aHHOE CBOWMCTBO MMEET 3HadyeHHUE true, To ¢opma Bceraa OyAeT HAXOIUThCS

MOBEPX JPYTUX OKOH

Visible: BHUJIUMA T dbopma, €CIM MBI  XOTHUM CKPBITh bopmy
OTIOJIL30BATENS, TO MOXKEM 331aTh JAHHOMY CBOWCTBY 3HaueHue false

WindowState: yka3piBaeT, B KakoM COCTOSTHUM ¢opma OyaeT HaxXOAUTHCS MPH 3amycke: B

HOPMaJIbHOM, MaKCUMU3UPOBAHHOM WJII MUHUMH3HPOBAHHOM

[TporpaMmMHasi HacTporiKa CBOMCTB

C nomotipto 3Ha4eHU! CBOMCTB B OKHE CBOMCTBA MBI MOYKEM M3MEHUTH MTOCBOEMY YCMOTPEHUIO

BHEIIHUH BUJ (YOPMBI, HO BCE TO e caMOe Mbl MOKEM cZeNlaTh AMHaAMHU4YecKu B Koze. [lepeiinem

K KOdYy, JJI1 3TOTO Ha)XMEM MPaBOW KHOIMKON MBIIHM Ha (OpMe M BBIOEpPEM B IOSBUBIIEMCS

koHTekcTHOM MeHIo ViewCode (ITpocmotp koma). Ilepen Hamu oTkpeiBaetcs daiin koma Forml.cs.

W3mennM ero crneayromum o0pazom:

using System;

using System.Collections.Generic;using System.ComponentModel; using System.Data;
using System.Drawing;using System.Ling; using System.Text;

using System.Threading. Tasks;using System. Windows.Forms;

namespace HelloApp
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{

public partial class Form1 : Form

{
public Form1()

{

InitializeComponent(); Text = "Hello World!";
this.BackColor = Color.Aquamarine;this. Width = 250;
this.Height =250;

}

}

}

B maHHOM ciydae MBI HACTPOMIIM HECKOJIBKO CBOWCTB OTOOpaKeHUS (POPMBI: 3aroJIOBOK, ()OHOBBIM
I[BET, LIMPUHY U BBICOTY. [IpH MCHOIb30BaHNN KOHCTPYKTOPA (hOPMBI HaZI0 YYUTHIBATh, YTO BECh
OCTAJIHOW KOJI JTOJDKEH HWATH TMocie Bbi3oBa Merona InitializeComponent(), mosToMy Bce
YCTaHOBKH CBOMCTB 3]1€Ch PACIIONIOXKEHBI ITOCIIE 3TOT0 METO/1a.

VYcraHoBKa pa3MepoB GOpPMBI

Jlns ycTaHOBKM pa3MepoB ()OpPMBI MOKHO HCIIONB30BaTh Takue cBoiictBa kak Width/Height mmm
Size. Width/Height mpuHHMalOT YMCIOBBIE 3HAYEHUS, KAaK B BBIIICTIPUBEACHHOM npumepe. [lpu
YCTaHOBKE pa3MepoB Yepe3 CBOMCTBO Size, HaM HaJI0 IPUCBOUTH CBOMCTBY OOBEKT THTA Size:

this.Size = new Size(200,150);

OObekT Size B CBOIO OYepeb MPUHUMAET B KOHCTPYKTOPE YHUCIIOBbIE 3HAUEHUS IJI YCTaHOBKHU
IIMPUHBI ¥ BEICOTHL.

HavansHoe pacnionoxenue popmbl

HauanpHoe pacmonoxenue ¢GopMbl yCTaHABIMBAECTCS C TOMOINBIO cBoicTBa StartPosition,
KOTOPOC MOXKCT IIPUHHUMATL OJJHO M3 CICAYIOLIUX 3HAYCHUH:

Manual: Tlonoxenue dopmbr ompenensercs cBorcTBoM Location CenterScreen: Ilonoxenue
dopmbl B mentpe dkpana WindowsDefaultLocation: Ilo3urs ¢dopMbel Ha dKkpaHe 3amaeTcs
CHCTEMOM

Windows, a pa3mep onpenensercs CBOMCTBOM Size
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WindowsDefaultBounds: Hauanpnas nosuims u pasmep (GopMbl Ha 3KpaHe 3a/1a€TCs CUCTEMOM
Windows

CenterParent: Ilonoxenue GopmMbl yCTaHABIMBAETCS B IIEHTPE POAUTEIHCKOIO OKHA

Bce atu 3HaueHus conepxarcs B nepeurciennn FormStartPosition, mosTomy, 4To0s1, HarpuMmep,
YCTaHOBUTH ()OPMY B IIEHTPE FKpaHa, HaM HaJl0 MPONHUCATh TaK:

this.StartPosition = FormStartPosition.CenterScreen;

®oH 1 11BeTa GOPMBI
UtoOBbI yCTaHOBUTH IBET Kak (hoHa GopMbl, Tak W mpudTa, HAM HAIO HCIOIB30BATH IIBETOBOC
3HaueHue, xpansieecs B ctpykrype Color:

this.BackColor = Color.Aquamarine;this.ForeColor = Color.Red;

Kpome toro, Mbl MoxkeM B kKadecTBe (hoHa 3amaTh u3o0pakeHue B cBoicTBe BackgroundImage,
BBIOpPAB €ro B OKHE CBOWCTB MJIM B KOJI€, YKa3aB MyThK H300PaKECHHIO:
this.Backgroundlmage = Image.FromFile("C:\\Users\\Eugene\\Pictures\\3332.jpg");

UroObl JODKHBIM 00pa3oM HACTPOMTh HY)KHOE HaMm OToOpaxkeHHe (OHOBOH KapTHHKH, HAI0
ucronb3oBaTh cBolcTBO BackgroundlmagelLayout, koTropoe MoXeT NpUHUMATh OJHO W3
CJICAYIOLMX 3HAYCHUN:

None: M3o00paxenue mnomMeniaercs B BEpXHEM JIEBOM YIily (OpMBI U COXpPaHSET CBOU
NepBOHAYANILHBIC 3HAYCHHUS

Tile: M300paxxenne pacronaraercs Ha GopMe B BUJIE MO3aUKU

Center: M300paxeHne pacrosaraercs 1o HeHTpy GopMbl

Stretch: M300pakenue pactsaruBaercs 10 pa3MepoB GopMbl 6€3 coXpaHEHUS TPOTTOPITHI

Zoom: V300paxkeHne pacTSATruBaeTCs 10 pa3MepoB (OPMBI C COXpPAaHEHUEMITPOIOPIIUIA
Hampumep, PacIoI0XKUM bopmy o HEHTPY skpana: this.StartPosition =
FormStartPosition.CenterScreen;

Hns pabotret ¢ maramu B Windows Forms wumerorcs »smementsl DateTimePicker u
MonthCalendar.

DateTimePicker

DateTimePicker mpencraBnsieT pacKpbIBAIOIIUNACSA 1O HAaXXATHIO KaJCHIAaph, B KOTOPOM MOYKHO
BBIOpaTh AaTy. COOOU JIEMEHT, KOTOPBI C TIOMOIIBIO TIepEeMEIeHHS TIOJI3yHKA TTO3BOJISET BBOIUTD
YHCIIOBBIC 3HAUYCHUSI.
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Haubonee Baxxubie coiictBa DateTimePicker:

Format: onpenenser opMaT 0TOOpaKEHHUS 1aThI B QJIEMEHTE YIIPABICHHSL.

Moser npuHuMaTh ciuenayromue 3HadeHus: Custom: Qopmar 3amaercs paspabotumkom Long:
MOJTHAS J1aTa

Short: nara B cokpamieHHOM (hopmare

Time: popmar st paboTHl ¢ BpeMeHEM

CustomFormat: 3amaet ¢popmMar OTOOpaXeHHS JaThl, eciau uIia cBoiicTBa Format
ycTaHOBJIeHO 3HaueHue Custom

MinDate: MmuHMMasbpHas AaTa, KOTOPYIO MOKHO BBIOpATh

MaxDate: HanboJblnas aaTa, KOTOPYHO MOXHO BBHIOPAThH

Value: onpenenesre texymiee BpiOpanHoe 3HadeHue B DateTimePicker

Text: mpencTaBiseT TOT TEKCT, KOTOPBI 0TOOpaXkaeTcs B 3JEMEHTE

CgoiictBo Value xpanut o0bekt DateTime, mo3TroMy ¢ HUM MOXHO paboTaTh Kak U ¢ JI000i
Ipyroi naroi. B naHHOM citydae BeIOpaHHas gaTa MpeoOpa3yeTcs B CTPOKY BPEMEHH.

Bat BoiSpanw: 22:.44:16

|22.440F

MonthCalendar
C momompio MonthCalendar Taxxe MOXHO BBIOpPATh JaTy, TONBKO B JTAHHOM CIy4ae 3TOT AJIEMEHT
NpeJICTaBIIsIeT caM KaJleH1aph, KOTOPBI He HAaJl0 PaCKpPhIBATH:
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PaccmoTpruM HEKOTOpBIE OCHOBHBIE CBOMCTBA 3JIEMEHTA.

CBoiicTBa BbIJICNICHHSI 1AT:

AnnuallyBoldedDates: conepxut Habop AaT, KOTOpble OyAyT OTMEYCHBIXHPHBIM B KaJICHIape
JUISL KaXKJI0r0 rojia

BoldedDates: conepxut HabOp 1aT, KOTOPBIE OYIYT OTMEUEHBI JKUPHBIM (TOIBKO TSI TEKYIIETO
rojaa)

MonthlyBoldedDates: coaepxut Habop nar, KOTOpbIe OyIyT OTMEYEHBDKUPHBIM JJIS KaXI0TO
Mecsa
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CoiicTBa /1715 ONpeieNIeHUs 1aT B KaJeHIape:

MinDate: ompenenser MUHUMaIbHYIO J1aTy s BbiOopa B kaneHmape MaxDate: 3amaer

HauOoMbIIyIO Maty st Beioopa B kaneHaape FirstDayOfWeek:  ompenenser neHb Henenw,
c KOTOPOTO JOJDKHA

HAuUMHATbCS HEJIETIs B KaJleHaape

SelectionRange: onpenenser nuana3oH BblAelieHHbIX Aat SelectionEnd: 3amaer koHeunyro aary

BoeieneHus SelectionStart: onpenenser HavyanbHYIO JaTy BbIIACIECHUS

ShowToday: npu 3HaueHnHU true 0TOOpaXkaeT BHU3Y KaJIeHIaps TEKYIIYIO

naTy

ShowTodayCircle: mpu 3HadueHum true Tekymas gata OyaeTr oOBeacHa

KPY>KOUKOM

TodayDate: onpenenser tekymyroo aaty. [lo yMOm4aHUIO MCIHOJIB3YyeTCs CHCTEMHas JaTa Ha

KOMITBIOTEPE, HO C MOMOIIBIO TJAHHOTO CBOMCTBA MBI MOXKEM €€ U3MEHUT.

Onement PictureBox

PictureBox mnpennasnadeH s mokasza u3oOpakeHuil. OH TO3BOJISIET OTOOpPa3WTh (ailyibl B
dopmate bmp, jpg, gif, a Takke ™meradalnbl WUIOOpaKEHUN W WKOHKU. [l yCcTaHOBKH
n300pakenus B PictureBox M0>XKHO HCTIONB30BaTh PSICBONCTB:

Image: ycranaBimuBaeT 00bekT Tumna Image

ImageL.ocation: ycranaBimBaeT myTh K H300paXKCHHIO HA JUCKE UM B UHTEPHETE

Initiallmage: HekoTOpoe HawambHOE H300pa)xKeHHE, KOTOpoe OymeT oToOpakaThCs BO BpEMs
3arpy3KH IJIaBHOT'O M300pa)KeHUsl, KOTOpOe XpaHUTCs BcBolcTBe Image

ErrorImage: n3o0paxeHnue, KOTopoe O0TOOpakaeTcsi, €ciI OCHOBHOE M300pa)keHHe He YAAIOCh
3arpy3uth B PictureBox

Uto06s! ycTaHOBUTH M300pakenue B Visual Studio, Hago B manenu CpoticT PictureBox BbIOpaTh
cBoricTBo Image. B 3TOM ciydae HaM OTKpPOETCS OKHO UMIIOPTAa U300paXKEHUS B MPOCKT, TJC MBI
COOCTBEHHO W CMOXEM BBIOpaTh HYKHOE HM300pa)keHHE Ha KOMIIBIOTEpPEe M YCTAaHOBUTH €r0 IS
PictureBox:

Resource context

(®) Local resource:

b Visual Studio

() Project resource file:

Properties\Resources.resx

Ultimate 2015 CTP

"
T
Optional features to install:
7
t Fo

OK Cancel

W 3aTem MBI cMOKeM YBHIIETh JaHHOE n3o0paxenue B PictureBox:

dq Visual Studio

Ultimate 2015 CTP

Optional features to install:




JInbo MOXHO 3arpy3uTh U300pakeHUE B KOJE:
pictureBox1.Image = Image.FromFile("C:\Users\Eugene\Pictures\12.jpg");

Pa3mep m3o0pakeHus

Hns  ycranoBku wu3oOpakeHuss B PictureBox  mcmosb3yercsicBoiictBo SizeMode, koTopoe
INPUHUMAET CIEAYIOIINE 3HAUCHUS:

Normal: n3o0paxxeHue MO3UITMOHUPYETCS B JIEBOM BepxHeM yriy PictureBox, m pazmep
n300pakenust He n3MeHsiercsa. Ecnu PictureBox Gosbiiie pazmepoB n300pakeHusi, TO 1O CIpaBa
Y CHU3Y MOSIBJIAIOTCS IYCTOTHI, €CJIM MEHBLIE - TO H300paXkeHue oope3aercs

StretchImage: n3o00pakeHue pacTsIruBaeTCsS UM C)KUMAETCS TaKUM 00paoM, 4oObl BMECTHTBCS
10 BCEH MMPHHE U BBICOTE eMeHTa PictureBox

AutoSize: snemenT PictureBox aBTOMaTHYeCKH pPaCTATUBAETCS, MOJACTPAUBAsCH IMOJ pa3MeEphI
N300paKCHUS

CenterImage: eciiu PictureBox MeHbIe n300pakeHHst, TO H300paxeHne oope3aeTcs mo Kpasm
U BBIBOJUTCA TOJIBKO €ro LieHTpanbHas yacTb. Ecin xke PictureBox Gonbiue n3o0paxeHus, T0 0HO
HO3ULOHUPYETCS IO LIEHTPY.

Zoom: u30pakeHue noJcTpanBaeTcs noj pasmepsl PictureBox, coxpanssamnpu 3ToM nponopuuu

Samanus

W3y4nTh TEOPETUYECKUE CBEICHHSI.

Co3nath cO0O0IIEHNE B KOHCOJTBHOM TPHIOKEHHU.

Co3nath npuinoxenne WindowsForms o BapHaHTY, B KOTOpOE
no6aButh KHOMKY BBIXO/I.

[TopsimoK BBITIONHEHUS PaOOTHI

3ananune 1 U3ydyenue okoH u ciay:xk0 cpeabl pa3padorku VisualStudio

ITocne Bb3oBa VisualStudio Ha sKpaHe MOSBISETCS TJIABHOE OKHO.

OCHOBHBIMU IEMEHTAMHU  SIBJISFOTCSL:

CTpOKa 3arojioBKa, coJeprKallas Ha3BaHWE NMPOrpaMMbl U UMsI OTKPBITOro(aiina, a Takke KHOIKH
CBEPTBIBAHMSI, BOCCTAHOBJIEHUS M 3aKPbITHS;

CTpOKa MEHI0, KOTOpas MPeICTaBIIAET JOCTYN KO BCEM (DYHKIUAM U KOMaHaM;

[IAHEJIb AJIEMEHTOB, COCTOALIAs M3 HECKOJBKHMX 3aKJIaJ0K, Ha KOTOPBIX paclojararTcs
BU3YaJIbHbIE KOMIIOHEHTBI, HCIIOJIb3YEMBIE ITPU CO3/IaHUU IPOTPaMM;

OKHO CBOMCTB, B KOTOPOM IIPOU3BOJUTCS HACTPOMKA OCHOBHBIX CBOWCTB BH3YaJIbHBIX
KOMIIOHEHTOB;

CIHCOK OIMOOK, COeprKaIlnii OINOKY, HalJICHHbIE TPAHCISTOPOM Ha BCEX dTarax NOCTPOCHUS
IIPOEKTA:

o0o3peBaTelnb penieHnit 00ecreynBaeT BEIOOp pelieH s, IPOeKTa, UCXOJHOTO (aiisa, CChIJIOK Ha
BHEIITHUE COOPKH M TIPOUYNX PECYPCOB, KOTOPHIE HOOPA3YIOT MPOCKT.

Visual Studio




B mento @aiin nocnenoBarensHo BeiOepuTe myHKTHl Co3nath U [IpoexT.

rQusBmsNNEnD:

g e ® e

B oGnactu Kareropun ma6mnonoB otkpoiite Visual C#, a 3atem menkauTeWindows.

B ob6nactu Ilabmonsr menkaute KoHcombHOe mpuiokenue. BBeaure mMs npoekta B mone Mwms.
Haxxmure knonky OK. B O6o3peBarene penieHuit MosSBUTCS HOBBIH MPOEKT.

Ecmu ¢aiin Program.cs He OTKPBIT B PEAAKTOpE KOJA, MICTKHHUTE MPAaBOM KHOMKOW MBIIIH
Program.cs B 0003peBartese penieHuii, a 3aTeM HaxxMuTe KHonKylIpocMoTpeTs KoI.

Jlrobas mporpamma Ha s3eike C# - 3TO HAOOp KJIaccoOB, KOTOPHIE B3aMMOJIEHCTBYIOT IPYT C
JIPYTOM.

B onHOM 13 KJ1accoB MporpaMMbl JJOMKHA HAXOAUTHCS, TAK HA3bIBas «TOYKA BXOJA» - CTATMYECKUN
metoa Main. Hannume uiny oTCyTCTBHE 3TOTO METO/IA ONPEAEISIET TUII ITOJIy4aeMOT0 pe3ybTara
KOMITHJISIIIMHA — COOPKH.

Ecnu Meroz mpucyTCTByeT — MojlydaeM UCHoHAeMyto nporpammy EXE, BIpoTuBHOM ciiydae —
ouommotexky DLL. Kiaccel MOryT OBITH BIIOKEHBI IpYyT B Apyra. Ho Touka BXoma JomKHA OBITH
TOJIBKO B OJTHOM.

Knacc onpezensercst ¢ moMoLIbI0 KIFOYEBOTo ciioBa class, mocie KoToporouzer ums kiacca. Teno
KJacca 3aKIoyaeTcs B GUrypHbie CKOOKH.

S3pik mporpammupoBaHusi C# YyBCTBUTEICH K PETHCTPY CHMBOJIOB, MOATOMY MeToh Main
JIOJKEH HaYMHATHCS ¢ 00JbInoi OykBbl. KpoMe TOTO, STOTMETOI T0JKEH OBITh ONpeeNeH Kak
static, 4YTO MO3BOJIMT BBI3BAaTH METOJ ©O€3 co3maHusd OO0OBEKTa Kiacca. 3aroJoBOK MOIKHO
0€300JIe3HEHHO YIPOCTHUTh, YIAMB apryMEHTHI, KOTOpbIE, KaK MpaBuiIo, He 3afgaroTci. OHH
UMEIOT CMBICJ, KOTJa MPOEKT BBI3BIBAETCS M3 KOMAHIHOM CTPOKH, TO3BOJSIL C IMOMOUIBIO
[IapaMeTPOB 331aTh HYKHYIO CTPATETHIO BBINOJIHEHUS IPOEKTA.

Bcrasbre cnenyronmii ko B MeTon Main Mexay GUrypHbIMHCKOOKaMHU:

Console.WriteLine("Bcem mpuset! S, <®amumus, Ums>, 31eck u pagsctpede!");
Console.ReadKey();

Haxxmure xitaBumry F5S nuis 3amycka npoekra. [10sSBaseTCst OKHO KOMaHIHOMCTPOKH, COAEpIKaLIee
CTPOKY.
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2 Cozpanue npmwioxenus WindowsForms

SAnpom Windows-tiporpamm, HamucaHHbix Ha C#, sBisercs (opma. dopma MHKANCyIupyer
OCHOBHBIC ()YHKIIMH, HEOOXOMUMBIE JUIs: 1) cO3MaHus OKHA, 2) ero OTOOpa)KeHUsI Ha dKpaHe U 3)
nosyueHus: cooOmieHuit. dopMa MOXKET MPEACTaBIATh COOON OKHO JIFOOOTO THIA, BKIIOYast
OCHOBHOE OKHO MPHJIOKEHUS,TOUSPHEE MITH JTAKE THATIOTOBOE OKHO.

[lepBoHayaabHO OKHO CO3/aeTCA IMYCTHIM. 3aTeM B HEro J00aBISAIOTCS MEHI0 M 3JIEMEHTHI
yIIpaBJICHHs, HAIIPUMEP SKpPaHHBIC KHOIKH, CIUCKH W (uaxku. Takum oOpa3oM, GopMy MOXKHO
NPEJCTaBUTh B BUJE KOHTeWHHepa s Apyrux Windows-00beKTOB.

CoObITHE — 3TO HEYTO, MHUIUHPYEMOE IEHCTBHSIMHU IOJIb30BATENs NpU paboTe ¢ OKOHHBIM
uHTEpdeiicom.

B Windows ompenenensl pa3inuyHblE THIIBI YIPABISAIOMUX 3JIEMEHTOB: SKPaHHbIE KHOIIKH,
(u1axKu, NepeKIroYaTeNn, OKHA CIIUCKOB.

HecmoTpss Ha pasnuuust MeXAy HHUMH, CHOCOOBI UX CO34aHus U 00pabOTKH IPUMEPHO
OJINHAKOBBI.

B menio ®aiin BeiOepute komanay Coznats u menkuute [Ipoekt. Beibepure 11a0JI0H
[Tpunoxenne WindowsForms, B mosie Ums BBeauTe

MyProject u Haxxmure kHonky OK.

Otkpoercsi  koHcTpykTOop WindowsForms c dbopmoit Windows. 310
TOJIb30BATEIbCKIIA HHTEP(EIC U1 CO3/1aBaeMOr0 MPUIIOKEHUSL.

HecMoTpst Ha TO, 4TO MBI BUJIUM TOJBKO (OpPMY, HO CTAPTOBOM TOUKOW BXOJa B rpaduyeckoe
npUJIokKeHue ABisieTcs Kiace Program, pacronosxeHHbId Bdaiine Program.cs:

B mento Bua menkuaute [lanens 31eMeHTOB, YTOOBI OTKPHITH CITUCOK JIEMEHTOB YIIPABICHHS.
Pa3zBepHuTe cnucok CTaHIapTHBIE DJIEMEHTHI YIPABICHUS U IEPETAIUTE IEMEHT YIIPABICHHUS
Label.

Takxe, U3 cnucka naHenu 31eMeHToB CTaHIapTHBIE AJIEMEHTHI YIIPaBJIeHHs epeTamuTe B Gopmy
KHOIIKY Button 1 moMecTure ee psaoM ¢ IMOAMUCHIO.

JIBaXIpI MIENKHUTE HOBYIO KHOTKY, YTOOBI OTKPBITh peAakTop koma. Visual C# BctaBui MeTOA C
umeneM buttonl Click, KOTOpBIi BBITONHSETCS MPU HAKATHN KHOIIKH.
M3MeHnTeMeToaCIeAY0IUMOOPa3OM.

private void buttonl Click(object sender, EventArgs e)

{
labell.Text = "Hello, World!";

}

Haxwmure xnaBumry F5 94T00bI CKOMIMIMPOBATH M 3aIyCTHTh IPUIOKEHHUE.

[lpy HaxkaTMM Ha KHONKY Tenepb OyAeT BBIBOAUTHCA TEKCTOBOE COOOLIEHHE.DIEMEHT
ynpasieHuss TextBox mo3BossieT oCyIIecTBIATH BBOJA TEKCTOBOW uH(popmanuu. Baenennoe
3HayeHue nomemaercs B textBox. Text

Jst npeoOpazoBaHust IEPEMEHHBIX B IPYroil THI BOCHIOb3yiTech MeTogoMConvert.

s BeImaum MPEAYNPEKAAONINX COOOIMEHUH  HCIIONIB3YHTE METOJ
MessageBox.Show(“Coobmienue’)

Jla BeIXoza M3 MpoeKTa ucnonb3yite meron Application.Exit(). 3nauenus progressBar u trackBar
XpaHsaTcs B cBoiicTBe Value.
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UToOBl BBIMOJHATH JACUCTBUS C 3JIeMEHTaMH (OPMBI, COJAEP)KAIIMMH YHCIIOBBIE 3HAYCHUS,
HeoOXoauMo TpeoOpa3oBaTh WX B YHCIOBON (opmar, T.K. Ha ¢popMe Bce OTOOpakaeTcs B
TEKCTOBOM  Buzae. Jlng  asTroro  HEoOXoauMoO  3amaTh  KOMaHAYy  IpeoOpa3oBaHUs
Convert. ToInt32(<rekcToBO€ 3HaUECHHE>).
Hanpumep, Convert. Tolnt32(label1.Text).

YtoOsl mpeobpa3oBaTh 3HAYCHUS BBIYHCIICHUA B TEKCTOBBIM  (hopmar,
ucnonbszyem Convert. ToSnring(<3naueHue>).
Hanpuwmep,

textBox1.Text = Convert. ToString(2 + 6 - 1);unu
textBox1.Text = (2 + 6 - 1).ToString();

Conepxanue oTyera

HazBanue paboThI

Lenb paboTbl

TexHuveckre cpeacTBa OO0 yIeHHS
3amanus (yCIoBUs 3a/1a4)
[Topsimok BITTOTHEHHST PAOOTHI
OTBeTHI HA KOHTPOJILHBIE BOIIPOCHI
BriBon

BapuanTsl 3ananmii

3aganue 3

Pa3pabotka npoekra, cogepxaiiero ¢opmy, Ha KOTOPYIO TOMEIIEHBI IBEKHOTIKH U TPU 3JIEMEHTa
ynpasienus label. Ilpu HaxaTun Ha MepBYIO KHOINKY B3JeMeHTe yrpapieHus labell Bbimaercs
Bama (pamunms, B label2 — nms, B label3 — otyecTBO, Mpu HaXKaTUK HAa BTOPYIO — HAAMUCH MEHSIOTCS
MECTaMH.

Pa3zpaboTka mpoekrta, conepxamiero (GopMmy, Ha KOTOPYIO TOMEIIeHa KHOMKAa W 3JIEMEHTHI
ynpasienus label u textBox. [Ipu HakaTMM Ha KHONKY COAEPKHUMOE DJIEMEHTA YIPaBICHUS
textBox1 BeimaeTcs B aneMeHTe ynpasieHuslabell.

PazpaboTka mpoekTa, copepkamero ¢GopMmy, Ha KOTOPYIO IOMEIIeHa KHONKAa W 3JEMEHT
ynpasieHus label, comepramuii yucioBoe 3HadeHue. [Ipu KaXaoM HaKaTUM Ha KHOIKY K
COJIEpP’)KUMOMY dJIeMeHTa yripaBienus labell moGaBnsieTcs emie enuHUIA.

Pa3zpaboTka mpoekTa, coaepskamiero (Gopmy, Ha KOTOPYIO ITOMEIeHa KHOIKa ynpasieHus, label
u 2 snemeHTa textBox. Ilpu HaxaTuy Ha KHOIIKY COJEPKUMOE 3JIEMEHTOB yIpaBieHus textBox1 u
textBox2 BeImaeTcs B aeMeHTe yrnpasieHus labell.

Pa3zpaboTka mpoekrta, conepxamiero (¢popmy, Ha KOTOPYIO MOMEUICHBI 3JIEMEHTHI YIPaBICHUS
textBox u label ¢ Tekctom «bbimo HaOpano ». [Ipu kaxkaoM n3mMeHeHWHU 3Ha4YeHHS textBox ero
conepxkuMoe nobapmnsiercs B label mocie cioB «, a 3aTem ».

Pa3paboTka mpoekrta, coiepxaiiero (opMy, Ha KOTOPYIO ITOMEIIEHbl KHOIKA, 3JIEMEHTHI
ynpasneHus textBox u label. [Ipu naxxatumn Ha kHOTIKY cogepkumMoe textBox Beiaercs B label.
Pa3paboTrka mpoekra, conepskamiero (GopMmy, Ha KOTOPYIO MOMEIIEHbI KHOIKA, JIBa 3JEMEHTa
ynpasieHus textBox, comepskammx umcna, u label. Ilpu HakaTum Ha KHOMKY COJEPKHMOE
textBox ckiagpiBaeTCst M BbIIaeTCs mocie coaepkumoro label B Bume coobmenus B MessageBox.
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Pa3zpaboTka mpoekra, comepxamiero (opmy, Ha KOTOPYIO IOMEIIEHa KHOMNKAa M 3JEMEHT
ynpaieHus label ¢ nmpou3BonbHBIM TekcToM. [Ipu HakaTUM Ha KHOMKY COJEP:KUMOE dJIEMEHTa
ynpasieHus label namensieTcs Ha Ha3BaHKE BaIEH TPYIIIIHL.

Pa3paboTka mnpoekTa, coaepxkaiiero GopMmy, Ha KOTOPYIO IOMEIIEHAa KHOMKAa M JJIEMEHT
ynpasnenus label, B koropom conepskutcs cinoBo «ceronus» u dateTimePicker. Ilpu Haxatun Ha
KHOITIKY cofiepkuMoe dnieMenTa yrpasieHus dateTimePicker no6asnsercs B label.

PazpaboTka mpoekTa, copepkaiiero (GopMmy, Ha KOTOPYIO IOMeINIeHa KHOMKa M JJIEMEHT
ynpasieHus textBox. IIpum HakaTum Ha KHONKY COAEPKHMOE 3J€MEHTa yhpaBieHus textBox
BBIZIAETCS B BHJE cooOmieHus B MessageBox.

Pa3zpaboTrka mpoekra, coaepkamiero GopMmy, Ha KOTOPYIO MOMEIIeHa KHOIMKa U JBa 3JEMEHTa
ynpasienus label. IIpu nHaxxatun Ha kHONKY B MessageBox BblaeTcs coaepKUMoe 3IEMEHTOB
ynpasnenus labell u label2.

Pa3zpaboTka mpoekra, comepxamiero (opMmy, Ha KOTOPYIO IOMEINIEHAa KHOIKAa WU 3JIEMEHTHI
ynpasineaus textBox u dateTimePicker. Ilpm Hakatmm Ha KHONKY COJEpKAMOE DIIEMEHTA
ynpasnenus dateTimePicker Bbimaercs B textBox.

Pa3zpaboTka mpoekra, conepxaimiero (GopMmy, Ha KOTOPYIO IOMEIIEHAa KHOIMKAa W 3JIEMEHTHI
ynpasineHus textBox u label, comepkamme uumcnoBele 3HaueHue. Ilpu KaxaoM HakaTHH Ha
KHOIIKY K COJEpXHMOMY 3JIeMEHTa ynpapicHus labell noGaBnsieTcss comepKuMoe dJieMeHTa
ylpasieHus textBox.

Pa3paboTka mpoekrta, coaepxkaimiero ¢opmy, Ha KOTOPYIO IIOMEIIEHAa KHOMKAa M 3JIEMEHT
ynpasieHus label, comepkammii yncioBoe 3HaueHue. lIpum KakIoM HaKaTUM HAa KHONKY K
COJIEPXKUMOMY dJIEMEHTa yrpaBieHus labell mobassieTcs erie equHuUIA.

PazpaboTka mpoekrta, copepkamiero (opMy, Ha KOTOPYIO IIOMEIEHa KHOIIKA, 3JIEMEHTHI
ynpasienus label m monthCalendar. [Ipu HakaTum Ha KHOTIKY B 2JIeMeHTe yrpaBieHus labell
BbIJIaeTCsl BEIOpaHHas f1aTa, a B label2 nenn Hemenu.

Pa3zpaboTka mpoekTa, coxaepxkamero ¢GopMy, Ha KOTOPYIO IOMEIEeHAa KHOIKA, JJIEMEHTHI
ynpasieHus label, B kotopeix momenien teket, 1 monthCalendar. Ilpu HaxxaTuu Ha KHONKY B
anemeHTe ynpaienus labell no6asnsercs Tekymas nara, a B label2 nenp Henemnm.

PazpaboTka mpoekrta, conepxkamero ¢GopMmy, Ha KOTOPYIO IIOMEIIeHa KHONKA, 3JIEMEHT
ynpasierus pictureBox. Ilpu Haxkatmm Ha KHONMKY B JJEMEHTE ympamieHHus pictureBox
nobasisieTcst u300paxkeHue u3 (Qaiina, cChlIKa Ha KOTOPbIM HaYMHAETCS C (@, a 3aTeM ClIedyeT
MOJTHBIN TTYTh K (haiiry B KaBblukax, Hampumep @"C:\Users\...\kpyr.png"

PazpaboTka mpoekra, coxaepkamero ¢GopmMy, Ha KOTOPYIO IIOMEIIEHA KHOIKA, 3JIEMEHTHI
ynpasnenus label u dateTimePickerl. Ilpu Haxkatnu Ha KHOMKY B 3yieMeHTe yrpasieHus labell
BBIJIa€TCs BEIOpaHHas fata, a B label2 nenpHeneny.

Pa3paboTka mpoekTa, coxaepkamero ¢opMy, Ha KOTOPYIO IOMEIEeHAa KHOIKA, JJIEMEHTHI
ynpasieHus label, B kotopbix nmomemieH tekct, u dateTimePickerl. IIpu HaxaTtuu Ha KHONKY B
anemeHTe ynpapnenus labell no6asnsiercs Texymas nata, a B label2 nenp Hegenm.

Pa3zpaboTka mpoekta, conepxamero ¢GopmMy, Ha KOTOPYIO IOMEIIEHAa KHOIKAa M 3JIEMEHT
ynpasienus textBox. [Ipu Haxxatnu Ha KHOTIKY MeHsieTcs 1IBeT QoHa, 1BeT (oHa B textBox u mBeT
TEKCTA.

Pa3zpaboTka npoekra, comepxkaiero (Gpopmy, Ha KOTOpPYI0 IomMelleHa KHomka. [Ipu Haxkatuu Ha
KHOIIKY B KauecTBe (poHa 00aBisieTcs n3o0paxeHue u3 Qaiisa, cCbIka Ha KOTOPBIH HAYMHACTCS C
@, a 3aTeM cieayeT MOJHBINA MyTh K (aiiny B kaBbrukax, Hanpumep @,"C:\Users\...\xpyr.png"
Pa3zpaboTka mpoekra, conepxamero (Gpopmy, Ha KOTOPYIO IMOMELICHa KHONKUA U 3JEMEHTHI
ynpasnenus label. [Ipy HaxkaTin Ha OHY KHOTIKY MEHSETCSANBET OHA, a HA IPYTYIO — [[BET TEKCTA
B label.
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Pa3pabotka mpoekrta, coaepxaiiero (opMy, Ha KOTOPYIO TIOMEIICHA KHOMKAa W AJIEMEHTHI
ynpasnenus label, B kotopom comepxwurcs cinoBo «ceroans» u dateTimePicker. Ilpu Haxatnu Ha
KkHONKY 1o BeIOpaHHOW mare B dateTimePicker B labell nmoGamsercs nenp Henenu, a B label2
TEKyIlee BpeMs.

KoHTposbHBIE BOIPOCH

Uro takoe Visual Studio?

OcHoBHble Bo3MoxHOcTH Visual Studio.

Uro Takoe Microsoft. NET Framework u ayst uero ucnons3yercsi?

JI71s1 4ero cimy’>kKUT KOHCOIBHOE MPUIIOKEHUE?

Yro Takoe Gpopma U Ui Yero mpeaHa3HaueHa?

Kaxk 3amaTh Ha3BaHue, IIBET U APYTrUe mapameTpbl GopMbl?

Jl1s dero ucmonbp3yercs 37eMeHThl yrpasnenus label, textBox, kHomka?

Jnst dero  MCIHONB3YeTCs DJIEMEHTHI ynpasneauss DateTimePicker "
MonthCalendar?

Yewm ornmmuarorest DateTimePicker u MonthCalendar?

MMPAKTUYECKASI PABOTA Ne 2 CO3JJAHUE KOHCOJIbHBIX ITPUJIOXEHHWI
Llenu:
- BBEJICHNE B KOHCOJIbHBIE MTpUII0KeHUs CH#.
3agauu:
- 0a30BBIC CBe/IeHHS O TporpammupoBanuu B cpene .NET;
- BBOJI ¥ BBIBOJ] B KOHCOJIb;
- CTPOKH U MaCCHUBBIL;
- CTPYKTYPBI U KJIacChl;
- CBEJICHUS O CUCTEME.
1.1. Konconbnoe npunoxenune Hello
I'maBHast 0COOEHHOCTH TIPU MTporpaMMupoBannn Ha C# — cHavalna co3jia- eTcs Kiace, B
KOTOPOM OTIpeiesieH CTaTHIeCKUi MeToa Main ¢ mapameTpoM uinuoe3 Hero. Ko mporpammsr
OMUCHIBAETCS BHYTPU 3TOTO METO/IA U BBIIIOJIHEHUE MPOrpaMMbl HAUMHAETCS ¢ Hero. pyras
0COOEHHOCTh — BCE €CTh 00BEKT, U HacienyeTcs oT System.Object.
Co3znanum npoekT KoHcosbHOoro npuioxenus C#, nazsanue SharpHello.
[Tocne cozmanust mpoekTa (aitn Program.cs coaepKuT MpUMEPHO CIEAYIO- IUN KOJI:
using System;
using System.Collections.Generic;using System.Linq;
using System. Text;

namespace SharpHello {class Program {
static void Main(string|[] args) {

}
}
}

Bwmecto mupextuBbl npenporieccopa #include B C# ucnonb3yercs using u

Janiee UCIoJIb3yeMble TPOCTpaHCTBa UMEeH. OCHOBHBIM IPOCTPAHCTBOM UMEH sBIIsieTCA System.
B HEM onpezeneHo MHOTO JPYTHX MPOCTPAHCTB, KOTOPHIE TOAKIIOYAIOTCS [0 Mepe
HeoOxoaumocTH. Visual Studio aBToMaTH4YecKku BKIIIO- Ya€T HEKOTOPBIE TPOCTPAHCTBA, 3TO HE
3HAYUT, YTO BCE OHU MOTPEOYIOTCH.
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UYactu koga C# pacmonararorcs B IpOCTPAHCTBAX UMEH, Ha3BaHHE KOTO- PBIX COBIAIACT C
Ha3BaHMEM IIPOEKTa, HO MOXKET U3MEHATHCS POTPAMMHCTOM.

Bechb ko pacnonaraercs BHyTpu MeToqa Main. Ceiigac 3TOT METOJT CO- AEPKHUT TOJIBKO
omeparop Bo3Bparta return 0, ecimu pyHKIUsS Main 0ObsSBIICHA Kak int, WM HUYETO HE COJACPKUT,
ecnu GpyHKIUs Main 00bsBIeHa Kak void.

Jlnst BBOAa ¥ BBIBOJIA B KOHCOJIb MCTONIb3yeTcs kinace Console u ero meto- a1 Write,
WriteLine, Read u ReadLine. MeToab! co ciioBoM Line YUTAIOT WM 3aMUCHIBAIOT KOHEI] CTPOKHU
(cumBou newline).

[lepBoe mpunoxeHne HaunHaeTcs ¢ BbiBoga crpoku Hello, World!:
class Program {
static void Main(string[] args) { Console.WriteLine(''Hello, World!");

}
}

Jnst mpoBepkwm 3amyckaeM nprioxeHue npu nomoru Ctrl+FS.
JloGaBuM B IIporpaMMmy CTaTUYECKUI METO]I, MMOJHOCTHIO COBMAAIONINI cMeToaoM Main,
3a UCKJIFOYEHUEM TOT'0, UTO Ha3BaHHME METO/1a arguments:
namespace SharpHello {class Program {
static void Main(string[] args) {arguments(args);
}
static void arguments(string[] args) { Console.WriteLine(''Hello, World!");
}
}
}

Crnenyronuii TectT — BBIBOJ NapameTpoB (pyHkimu Main. Cuctema ¢gop-Mupyer
CTPOKOBBII MacCHB TapaMETPOB, KOTOPHIH nepeaaercs GpyHkuu Main.
[TapameTpbl KOMaHHOW CTPOKH MEPEIAIOTCS KaK MAacCHB, pa3Mep MaccuBa
— 910 ero cBoiictBo Length. Jlng mepebopa 3IeMEHTOB MacCHMBa MOKHO HC-TIOJIB30BATh
mukJ foreach.
Haunewm ¢ mpoctoro, o0srqHOTrO 111K1a for:
static void arguments(string[] args) { Console.WriteLine(''Hello, World!");
for (inti=0; i < args.Length; i++) {Console.WriteLine(args|i]);
}
}

YToO6b! IpOTECTUPOBATH ATOT (PPAarMeHT KOJa, HY>KHO 3aITyCTUTh IIPUIIO- KEHHE U3
KOMaHIHOW CTPOKH, IIPU MOMOIIH, Hanpumep, FAR, n 106aBUTh pu 3TOM HECKOIBKO
rapamMeTpoB, HallpUMep:

HelloWorld first second 456

31ech B KOMaHIHOW CTpOKe Tpu napamerpa. CKOMIMIMPOBAHHOE MPUIIO- KEHHE
HaxoauTcs B karanore bin\Debug. Eciu Bece caenano npaBuibHO, TO B KOHCOIb OyeT
BBIBE/ICHO:

Hello, World!first
second456

s TecTUpOBaHUA Jydlle YCTAaHOBUTH IIApaMETpbl KOMAHIHOW CTPOKU BCBOMCTBAX
npoekTa, pazaen Debug, Command Arguments.

A terepb mpoOyeM BBINOJIHUTH TO e MpH oMoy 1ukia foreach:
foreach (string s in args) {Console.WriteLine(s);

}

1.2. Yrtenue u 3anuch B KOHCOJb
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Meton WriteLine (Write) mo3BoJIsieT BRIBOJUTH U IIEPEMEHHEBIE. [IJIst 5TOTO B TOM MecTe
CTPOKH BBIBOJIA, T/I€ TPEOYETCS BBIBECTH MIEPEMEHHYIO, CTABUTCS OJIOK {1}, T1e n — HOMEP
IIEPEMEHHOM B CIIUCKE, KOTOPBIN CIEAYET 32 CTPOKOM depes3 3anaTyr0. byemM BBIBOIUTH
napameTpbl KOMaHIHOM CTPOKH C YKa3aHUEM UX HOMeEpa:
static void arguments(string[] args) { Console.WriteLine(''Hello, World!");
for (inti = 0; i <args.Length; i++) {Console.WriteLine(args|i]);
}
foreach (string s in args) {Console.WriteLine(s);
}
for (inti=0; i <args.Length; i++) { Console.WriteLine(" Parameter {0} is {1}", i, args[i]);
}
}

Tectupyem 3Ty 4acTh Koaa. Y 0eKaaeMcsl, 4TO B KOHCOJIb BBIBOJUTCS:
Parameter 0 is first Parameter 1 is secondParameter 2 is 456
OnuceiBaeM HOBBIN crarnyeckuit Mmetoy dialog:

static void Main(string|[] args) {

//larguments(args);dialog();

}
static void dialog() {

}
Urenne xoHconu BeimonHseT MeTon ReadLine. Crauana B merone dialog
3aMpOCUM UMS TTOJIH30BATES:
static void dialog() { Console.Write("'Kak Bac Ha3pIBaTh: "');
}
3areM OOBSBISIEM MEPEMEHHYIO S THIA String U MPUHUMAaeM B HEEe TO, YTOBO3BPATUT
metoa ReadLine. [Tociie 3Toro BEIBOAMM B KOHCOJIb TPUBETCTBHE:
string s;
s = Console.ReadLine(); Console.WriteLine('IIpuser, {0}!", s);
Jlanee 3ampamuBaeM BO3pacT, MPUHUMAEM €TO U BBIBOJIUM:
Console.Write('"'Bam Bo3pacr: ");s = Console.ReadLine();
Console.WriteLine(''Bam {0} jet (roma).", s);
3amyckaeM mporpamMmy, BBOJHMM 3allpalliiBaeMble 3HaUSHUS. Y 0K 1aeMcsl, UTO 3HAYCHUS
MIEPEMEHHBIX BBIBOJISTCA.
IMPAKTUYECKAS PABOTA Ne 3. PEHHIEHUME 3AJJIAY C IOMOILIIBIO HUKJIOB 1
BETBJIEHU
YcaoBublii onepartop if

Leap padoThl: HAYYUTHCS NPUMEHAThH YCIOBHBIE BETBJICHUS NIPU pa3padOTKe JOTUKU
IPOrpamMMBl.

Onucanue nporpaMmbl

[IporpamMma mpenocTaBiiseT NOJIb30BaTENI0 BO3MOKHOCTh BBECTH JaHHBIE O ceOe B
dbopmate aHkeThI. J{71s yKa3zaHUS 1MOJIa UCIIONIb3yeTCss KOMIOHEHT comboBox, o0pazoBaHus —
radioButton, 7OTOTHUTENHHBIX HABBIKOB (3HAHKS MHOCTPAHHOTO sI3bIKa M YMEHHUsI padoTaTh 3a
KomIbioTepoM) — checkBox.

ITo pe3ynbTaTaM aHKETUPOBAHUS MOSIBISIETCSA JUATIOTOBOE OKHO C COOOIICHUEM.
[IperennenT nony4daer paboTy, €CIIH: 3TO My>KUUHA B Bo3pacte oT 25 10 50 JeT ¢ BhICIITUM
00pa3zoBaHNEM, UMEIONUH HABBIKH PA0OTHI C KOMITBIOTEPOM.
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Wutepdeiic

a5 Anketa == &

BeeauTe, noxkanyiicTa, CEOM OaHHbIE

BozpacT

Mon v

[] 3rarme nHocTpaHHoro Askika

Ofpazosanme
P [ 3nanme komneoTepa

_! Ha4YantHoe

) cpemHes
(= Beioa ul

_! BbiClUEE

YcaoBHblii oneparop switch

Leapb padoThi: HAYYUTHCS IPUMEHITH ONIEPATOP MHOKECTBEHHOTO BBHIOODA.
Onucanue nporpaMmbl

B craposimonckoM kaneHaape ObLI NMPUHAT JBEHAAUATHIECTHUN UUKI. ['01bpl BHYTpH
[IUKJIA HOCWJIA HA3BaHUS KUBOTHBIX:

KpBICHI, KOPOBBI, TUTPA, 3aiilla, IpaKoHa, 3MEH, JIOIIA, OBIbI, 00e3bsHbI, NETYXa,
c00aKHu U CBUHBH.

Hanucats nmporpammy, KoTopast O3BOJISIET BBECTH HOMED rojla U MeyaTaeT ero Ha3BaHue
M0 CTapOSATIOHCKOMY KaJeHIapro.

BBoautcs roxa, u nporpamma oToOpa)kaeT MHPOPMAIMIO O KUBOTHOM-CHUMBOJIE U
COOTBETCTBYIOIIYIO KAPTHHKY (KOMIIOHEHT pictureBox).

CgoiictBo Imagelocation XpaHUT TOJHBIN MYTh K (aiTy KapTUHKH.

UroObl HE YKa3bIBATh MOJHBIN MyTh, MANKy ¢ KAPTUHKAMU HEOOXOIUMO XPAHUTh B TOM
ke Karajore, rae daitn npunoxkenus. st otaaaky mporpammel u3 cpenbl C# manky KapTHHOK
HY>KHO IIOMECTHUTH B KaTaiyor bin\Debug cBoero mpoekra.

Cnpaska: 1996 r. — roa KpbIChl — HA4aJI0 OYEPEIHOTO IIUKIIA.

Hutepdeiic

o' Forml [E=3(Hom (X

lon

Cumeon
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Ucnoab3oBanue nukiaa B C#

Llesan padoThI: pacCMOTPETh UCTIOIB30BAHNE KIIACCHUECKOTO IHKIIA for.

Onucanue nporpaMmbl

C momoIpo IUKJIa MporpaMMa HaXxOJAUT CYMMY BCEX HATYPAJIbHBIX YHUCEN B JHANa3OHE
oT A 1o B. A u B BBOgATCS ITONB30BaTEIIEM.

B crmcke listBox mokassiBaloTCs MPOMEXKYTOYHBIC PE3YJIbTaThl CYMMHPOBAHHUS Ha
Ka)KJIOM IIare IuKia.

Unrepdeiic
(8 Linen =E)

HaiTh cyMmy BCeX HaTypanbHBX YUCEn 5=0+1

S=1+2

ot 1 oo 4 §=3+13

S=6+4

Haitm
10
uka for

Henb padoThl: HAYYNTHCS IPUMEHATH LIMKIIBI IPY PELICHUH 3a/1a4.

Onucanue nporpaMMbl

ExemecsiuHas CTUNIEHANS CTY/ICHTA COCTABISAET A pyO., a pacXo/Ibl Ha MPOKUBAHUE
MPEBBIIIAIOT CTUIIEHIUIO U COCTABIIAIOT B py0. B Mecs.
PocT 1eH exemecsauHO yBenMUnBaET pacxo bl Ha 3%.

CocTtaBbTe porpaMmy pacueTa CyMMBbI JJeHeT, KOTOPYI0 HE0OX0IUMO €IMHOBPEMEHHO
MOTPOCHTD Y POJUTENEH, YTOOBI MOYKHO OBLIO MPOKUTH yueOHbIH ro1 (10 MecsIeB), uConb3ys
TOJIBKO ATH JIEHbI'H U CTUIICH]IUIO.
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Wutepdeiic

"

|
o5l Pacuetwl cTygenTa |E@é]
Cvnenmma pyG.
Pacxogel Ha 1 mecaw pyG.
Paccuumam
Hy=Ho nonpockts pyf.

MMPAKTUYECKAS PABOTA Ne4. INTEPAJIBI
Onucanue TaHHBIX

Tunbel JaHHBIX UMEIOT OCOOCHHOE 3HaYeHHE B sI3bIKe C#, MOCKOIIBKY 3TO CTPOTO
TUMIU3UPOBAHHBIN A3bIK. DTO 03HAYAET, YTO BCE OMEPALIUU MTOIBEPIralOTCsl CTPOTOMY KOHTPOJIIO
CO CTOPOHBIKOMITHJISITOPA HA COOTBETCTBHE TUIIOB, IIPUYEM HEJIOMYCTUMBIE OTIEpallii He
KOMIWINPYIOTCS. Takas cTporasi mpoBepKa TUIIOB MO3BOJISET MPEJOTBPATUTh OUIHOKH U
NOBBICUTh HAJEKHOCTh porpaMM. J[ist obecrieueHust KOHTPOJIS TUTIOB BCE NEPEMEHHBIE,
BBIPQXCHUS U 3HAUEHUS JOJDKHBI PUHAIIEkKATh K ONPEeIeICHHOMY TUITY. Takoro MoHsTHS, KaK
"OecTunoBas" mepeMeHHasi, B JJaHHOM S3bIKE MPOrPaMMHPOBAHHUS BOOOIIE HE CYIIECTBYET.
bonee Toro, Tun 3HadeHus ONpEENsIeT TE ONepalu, KOTOPbIE pa3peraeTcs BBIMOIHITh HaJl
HuM. Oneparusi, pa3pelnieHHas i OTHOTO THITA JAHHBIX, MOKET OKa3aThCsl HETOMYCTUMOM IS
JPYToro.

B C# umerorcs 1Be 0011IMe KaTerOpUU BCTPOSHHBIX THIOBIAHHBIX: THITbI 3HAYCHUN U
CChUIOYHBIE TUIBL. OHU OTIMYAIOTCA MO COACPKUMOMY nepeMeHHoM. KoHnenTyanbHo pa3Huma
MEXy HUIMH COCTOMUT B TOM, YTO THII 3HaYeHUA (value type) XpaHUT TaHHBIC HETIOCPEICTBEHHO,
B TO BpPeMs KaK CChIJIOUHBIN THUTI (reference type) XpaHUT CChUIKY Ha 3HaUYCHHE (PUCYHOK 1).

DT TUMBI COXPAHSIOTCS B PA3HBIX MECTaX MaMsTH: TUIIBI 3HAUCHUIN COXPaHSIIOTCS B
00J1aCTH, U3BECTHOM KaK CTEK, a CChUIOYHBIC TUTIBI — B 00JIACTH, HA3bIBAEMOM YIIPABIISICMOU
Ky4eu.

Tursl aHHbBIX

[ [
Tune! 3HaueHUN CCBUIOYHEIE THUIIEI

Ilenouncnenanie
TUIIBI Maccussl

BemecrBennrie

- Crpoku
TUIIBL

CHUMBOJIBHBIHI Kiaccer

THII 47

Jlornueckuii
THII

JlecaTUIHBIN THIT




Pucynok 1 — CtpykTypa TUIIOB JaHHBIX

eable THIBI

uint, long v ulong (Tabnuma 1).
Tabnuua 1 — LlemouncieHHbBIC TUIIBI

B C# ompeneneHsl BOCeMb IIENOYHMCICHHBIX THUTIOB: byte, sbyte, short, ushort, int,

Tun Onucanue J{namazon [ Iprmepbl
0OBSBICHUI
sbyte 8-OUTOBBII 3HaKo- [128:127 sbyte val = 12;
BbII 1enbiii (1 GaiiT)
Tun Onucanue /Inamna3on [Tpumepsl
0O BSBICHUI
short 16-OUTOBBIM 3HaKo- [-32768 : 32767 short val = 12;
BBIH 11e71b1H (2 OaiiTa)
int 32-OMTOBBIN 3HaKo- -2 147 483 648 : int val = 12;
BEII 1enblii (4 Oaiita) 2 147 483 647
long 64-0MTOBBIN 3HaKo- [-9223372036854775808: long vall = 12; long val2
BbIN 1ebli (8 Oaii-roB) [9223372036854775807 = 34L;
byte 8-OUTOBBII 6e33na- [0 : 255 byte vall =12;
KOBBI eI (1
0aiiT)
ushort 16-0uToBBIN Oe33Ha-KOBBIH : 65535 ushort vall = 12;
1enbiid (20aiiTa)
uint 32- OUTOBBIM Oe33Ha- 0:4294 967 295 uint vall = 12; uint val2 =
IKOBBIN LEJIBII (4 34U;
OaiiTa)
ulong 64- OUTOBBIN Oe33Ha- 0: ulong vall = 12; ulong
KOBBII (13178 (8 |18446744073709551615 val2 = 34U; ulong val3 =
0aiTOB) S6L;
ulong val4 = 78UL,;

BelnecTBeHHbIE THIIBI

BemecTBeHHBIEC TUTIBI (THIIBI C TIJIABAOIIEH TOYKOH ) MTO3BOJISIOT MPEICTABIATH YUCIA C

npoOHOM yacThio. B C# nMeroTcs 1Be pa3HOBHIHOCTH THUTIOB JIAHHBIX C IUIABAIONICH TOUYKOMA:
float v double. OHM MPECTABIAIOT YHUCIOBBIC 3HAYCHHS C OJTMHAPHON M TBOMHOW TOYHOCTHIO
COOTBETCTBEHHO (Tabmnuima 2).
Tabmuua 2 — BemecTBeHHBIE TUITBI

Tum

Omnucanue

Jnanazon

[TpumMepsl 0OBSBICHHI
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float BentecTBeHHBIN ¢ 1ia- [SE-45 no float val = 1.23F;
BAIOIICH TOYKON C OJuHAp- 3,4E+38
HOI TOYHOCTHBIO (4 OaiiTa)

double [BemecTBeHHBIM ¢ mma- SE-324 no |double vall = 1.23; double val2
BaIOIIE TOYKOH C JIBOU- 1,7E+308 =4.56D;
HOM TOYHOCTHIO (8 OAHTOB)

JlecATHYHBIN THI JAHHBIX

JInst mpeacTaBiieHUsT YUCeN € TJ1aBatoIed TOYKOW BBICOKOMTOYHOCTH MPEyCMOTPEH
TaKXke JecATUYHbIN Tun decimal, KoTophINpeTHa3HAUEH IS IPUMEHEHHS B (PUHAHCOBBIX
BBIYHCIICHHUSIX. DTOT TUIT UMEET Pa3psAaHOCTh 128 OUT JyIsl MpeICTaBICHUS YHUCIOBBIX 3HAUCHUM
B nipeaenax ot 1E-28 no 7,9E+28. Jlns 0ObIYHBIX apu(METHUECKUX BBIYUCIICHHUH ¢ TUIaBaIoIIeH
TOUYKON XapaKTepPHbI OIIMOKN OKPYTJICHUS I€CATUYHBIX 3HAUCHUNH. DTU OLIMOKU UCKITIOYAIOTCS
IIPY UCTIONIb30BaHUM TuNa decimal, KOTOPBIi MO3BOJISET MPEACTABUTh YHCIIA C TOYHOCTHIO J10 28
(a nHOTHA M 29) MecATUYHBIX pa3psAaoB. biaarogaps stomy Tun gaHabx decimal cmocoben
MPEJICTABIISITH IECATUYHBIE 3HAUCHUS 03 OIMOOK OKPYTIICHHSI, OH OCOOCHHO YI00CH s
pacdeToB, CBsI3aHHBIX C PUHAHCAMHU
CuMBOJIBI

B C# cuMmBoIIBI IpeACTaBIEHB] HE 8-pa3psiiHBIM KOJIOM, KaK BO MHOTHX APYTUX SI3bIKaX
nporpamMmupoBanus, Haripumep C++, a 16- pa3psaHbIM KOJIOM, KOTOPBIM HAa3bIBAECTCS
toHuko1oM (Unicode). B 1onnko/ie Hab0op CHMBOJIOB TIPECTABICH HACTOIBKO IIUPOKO, YTO OH
OXBaThIBAET CUMBOJIbI IIPAKTUYECKH U3 BCEX €CTECTBEHHBIX SA3BIKOB Ha cBeTe. B C# onpeneneH
TUN char, IpeAcTaBisIomui 16-pa3psaaHbie 3HaueHHs 0e3 3Haka B npenaenax ot 0 go 65 535.
[Ipu >TOM cTaHmApTHBIN HAOOpP CUMBOJIOB B 8-paspsaHoM koae ASCII aBuseTcs
MOJAMHOKECTBOM I0OHUKOAA B mipenenax ot 0 no 127. CnenoBarenbHo, cuMBOIIbI B Koae ASCI
MO-TIPEKHEMY OCTAIOTCS NEUCTBUTEIbHBIMU B CH.

Jlornueckuii THN JaHHBIX

Tun bool mpencTaBisieT 1Ba TOTUUECKUX 3HAUYCHHS: "UCTUHA" U "TTOXKB". DTH JIOTHUECKUE
3HaueHus1 0003HavaTCst B C# 3ape3epBUPOBAHHBIME CIIOBaMH frue U false COOTBETCTBEHHO.
CnepnoBarenbHO, IEpeMEHHAas WIH BhIpayKeHUE TUIa bool OyaeT MpUHUMATh OJTHO U3 3TUX
JIOTUYECKUX 3HAYEHUN.

Crpoku

OCHOBHBIM THIIOM TIpH PabOTe CO CTPOKAMH SIBIISIETCS TUII S17ing, 330NN CTPOKU
nepeMeHHOM NuHbL. THIl string mpencTaBiIsieT MOoCIeJ0BaTeIbHOCTh U3 HYJS WiH Oonee
CHMBOJIOB B KOJHPOBKE
FOnukon. Knacc String B si3pike C# OTHOCUTCA K CChUIOYHBIM TUNaM. Han ctpokamu -
00BEKTaMHU ATOTO KJIacca - ONpeeNieH IUPOKU Haboporepalyii, COOTBETCTBYIOLIHHA
COBPEMEHHOMY IIPEJCTaBICHHUIO O TOM, KaK JI0OJKEH ObITh YCTpOEH cTpoKoBbIH THIlL. [0 cyTH,
TEKCT XPaHUTCS B BUJIE MTOCIIE0BATEILHON JOCTYIMHON TOJIBKO JJIS YTEHUS KOJUIEKIIMMOObEKTOB
Char.

PaccmoTpuM camble nomynsipHbie JaHHbIE — IEPEMEHHbIE UKOHCTaHThI. [lepeMenHast -
3TO sfYEeMKa NaMATH, KOTOPOX MIPUCBOEHO HEKOTOPOE UM M 3TO UMS UCIIOIB3YyEeTCs JUIsl 10CTyna
K JIaHHBIM, PACIIOJIOKEHHBIM B JJAHHOU A4uekike. /[ Kax1ou nepeMeHHon 3a0aETCATUI JaHHBIX
— ZMana3oH BCEX BO3MOXKHBIX 3HAYCHUH /I JaHHOH niepeMeHHOU. OOBABISIOTCS IEPEMEHHBIC
HEIMOCPEICTBEHHO B TEKCTE MporpaMmabl. JIydiie Bcero cpasy npucBOMTh UM Ha4allbHOE
3HAYCHHE C TTOMOIIBIO 3HaKa MPUCBOCHHS "=" (IepeMeHHast = 3HaUeHHUe):
int a; // Toabko 0OBsBICHUE
int b="7; // OObsaBIIeHNE N HHULIMATNU3ALHs 3HAUCHHEM
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J1J1s TOrO 4TOOBI MPUCBOUTH 3HAUEHUE CHMBOJBLHOM MEPEMEHHOM, I0CTATOYHO
3aKJIIOUUTH ATO 3HaYCHHE (T.€. CHMBOJI) B OJIMHAPHbBIE KABbIUKH:
char ch; // Toneko 0OBSBIIEHHE

char symbol ='Z'; // O6bsiBIeHNE 1 HHUITHANTH3AIW 3HaUeHrneM Hecmotpss Ha TO 4Yro  THIch:
HeHOqHCHeHHBIﬁ, cro HC cneﬂyeT HyTaTI: (610] BCEMU
OCTAJIbHBIMU

[EOYHCIICHHBIMU THITAMHU.

YacTHBIM ciTyyaeM MepeMEHHBIX SBISIOTCS KOHCTaHTbl. KOHCTAaHTHI - 3TO IEpEMEHHBIE,
3HaYeHUS KOTOPHIX HE MEHSIOTCS BIIPOLIECCE BHITIOJIHEHUS pOorpaMMbl. KoHCTaHTBI
OINMCHIBAIOTCS KaK OOBIYHAS IEpEMEHHAs!, TOJILKO C KIIFOUEBBIM CIIOBOM CONst BIepeau:
const int ¢ =5;

B C# nutepanamu Ha3bIBAIOTCSI MOCTOSTHHBIE 3HAYEHUS, TIPEICTAB-JICHHBIE B yI0OHOM
i Boctipusitus popme. Hanmpumep, uucio 100 sB- ngercs mutepasioM. Y JTUTEPAIOB TOJIKEH
OBITh TaK)KE KOHKPETHBIUTHII, TOCKOIbKY C# SBIISIETCA CTPOTO TUIMU3UPOBAHHBIM s3bIKOM. [10
YMOJTYaHUIO TUTEPAbl ¢ PUKCUPOBAHHON TOUYKOW OTHOCSTCS K THUITY int.

Jns ykazanust tuma long k nutepany npucoenuHsercs cypduxc [ niam

L. Hanpumep, 12 — 370 nutepan tuna int, a /2L — nurepan tuna long.JIng ykazanus
[IEJIOYMCIICHHOTO TUTA 0€3 3HaKa K JUTepary nmpucoeau- saercs cypburc u nmm U.
CnepnoBarenbHo, 100 — 310 nurepan tuna int, a 100U — nurepain tuna uint. A U1 yKazaHus
JUTMHHOTO TIEJIOYHC- JIGHHOTO TUIIa 03 3HaKa K JuTepaiy npucoeaunsercs cybduke ul wmm UL.
Hanpuwmep, 984375UL — st0 nutepan tuna ulong.

Kpowme Toro, nns ykazanus tuna float k mutrepany npucoeaunseT- ¢ cybduke F v f.
Hampumep, 10.19F — sto nutepan tuna float. Moxere naxe yka3aTh THIl double, IpucOeTMHNB
K nutepany cypdukc d unu D, XoTs 3To u3nuiHe. Benpb, Kak yImoMUHAIOCH BBIIIIE, TT0 YMOJI-
YaHHUIO JINTEPAJIBI C TUIABAIOIIECH TOUKOM OTHOCATCS K TUITY double.

W, nakoner, 11t ykazaHus TUIA decimal K TuTepay npucoeau- Hsaetrcs cypdukc m wim
M. Hanpumep, 9.95M — 310 necsTuuHbIN TU- Tepai Tuna decimal.

MaremaTuyeckre PyHKIHH

Jyist paboThI C TaHHBIMH MOTYT HCIIOIh30BATHCS MaTeMaTHIeCKUE( YHKITUH,
npeacTaBiIeHHbIC HIDKE (Tabmuna 3). st tpuroHoMerpude- CKuX GyHKIIUN yTOJ 3a7aeTCs B
paanaHax.

Ta6muma 3 — CtangapTHbIe MaTeMaTHYeCKue (PYHKITUN

DyHKIUA Ommucanue [ Iprmepbl
BosBparnaem abcomroTHOE YMCI0, UMEeT 7

Math.Abs Meperpy3ok, TO €CTh MeTox mpuHuMaetint i = Math.Abs(x);
[Pa3HBIC THUIBI TIEPEMEH-
HBIX.

IApkkocunyc. OmpenensieTcst yrodi,

Math.Acos KOCHUHYC KOTOpOTO paBeH ykazaH- Homydouble i =Math.Acos(0.5);
YHCITY.
ApPKCHUHYC. Onpenensercs yroJ,

Math.Asin CHHYC KOTOPOT'O paBeH YKa3aHHOMY double i = Math.Asin(0.5);
YHCITY.
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ApkTaHnreHc. BosBpaiaer yrosj, TaHTEHC

Math.Atan KOTOPOT'O paBeH yKa3aH- double i = Math.Atan(0.5);
HOMY YHCITY.
Math.Cos Bo3sBpaiiaer kocuHyc yria. double x =Math.Cos(1.4);
Math.Exp DKCIOHEHIHaTbHAsT QyHKIHs € double x = Math.Exp(2);
DyHKIUA Onucanue [ Iprumepsl
Boraucnenune morapudma. X - apryment,double y = Math.Log(X,0Osn);
Math.Log Osn - OCHOBaHUE JIOTa-
pudma.
Math.Logl0 Brruucnenue necstTuaHoroyiorapudma. Double x = Math.Log10(10)
BosBpaiaer u3 2-x 4yucen Ooibliee
Math.Max uucio. meer 11 neperpyxkensixmeronos. (Int x = Math.Max(10,20);
Bo3sBpaiaer u3 2-x 4ynces MEeHb-
Math.Min mee uucino. Mmeer 11 meperpyxensixint X = Math.Min(10,20);
METOJIOB.
Math.PI Bozspamaer yucio [1n Double pi = Math.PI;
Math.Pow BrruuciseT 4ucio, BO3BEACHHOE B double 1 = Math.Pow(a, x);
CTCIICHB: a"
Math.Sin Bo3sBpamiaer cunyc yria. double p = Math.Sin(0.5);
Math.Sqrt BosBpariaer kBaapaTHBI KOPEHb. double r = Math.Sqrt(7);
Math.Tan BosBparaer TaHreHC yriia. Double p =
Math.Tan(1.04);
BosBpamaer HaunOomnbinee wenoe uyucio,double p =
Math.Floor KOTOpO€ MeEHbIe uiu paBHO 3amanHomyMath. Floor (7.04);
YKCIy C IUIaBaroILEen Otsert : 7
3aIsITOM JBOMHON TOYHOCTH.
Bosspamiaer HauMEHBbIIIEe nenoe |double p = Math.Ceiling (7.04);
Math.Ceiling 4HCI0, KOTOpoe Oosbiie wuiaud  paBHOOTBET : 8
YKa3aHHOMY YHCITY.

Oneparop npucBanBaHus

OmnepaTop nmpucBanBaHusi 0003HaYaETCs OAMHOYHBIM 3HaKOM pa- BeHcTBa (=). B C#
orepaTop MPUCBAWBAHUS JCHCTBYET TAKUM K€ 00pa- 30M, KaK U B JPYTUX S3bIKAX
nporpammupoBanusi. Huxe npuBenena eroodmias gpopma:
HMsl_TlepeMeHHON = BhIpaKeHHe;

31ech UMsS_TIEPEMEHHON JTOJDKHO OBITh COBMECTHMO C THIIOM BBI- POKEHHS. Y orepaTopa
MPUCBAMBAHNS HMEETCS OJIHA MHTEPECHAsi 0CO- OEHHOCTh, O KOTOPOH MOJIE3HO 3HATH: OH
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MO3BOJISIET CO3/1aBaTh LIETIOYKYyoNepaluii mpucsanBanus. PaccmoTtpum cienyromuii pparmeHt
KoJa:
intx,y, z;
x =y =z=10; // npucBouth 3HauUeHHE 10 MEPEMEHHBIM X, Y U Z

B nmpuBeneHHoM BbllIe pparMeHTe KoJia OAHO U To xke 3HadeHue 10 3amaercs s
MEPEMEHHBIX X, Y U Z C IIOMOILbIO €IUHCTBEHHOTO OTlepaTopa NPUCBauBaHUs. DTO 3HAUCHUE
IIPUCBAaNBACTCs CHAYaJla Ile- PEMEHHOM Z, 3aT€M IIEPEMEHHOM y U, HAKOHELL, IEPEMEHHOM X.
Takoi crioco0 mpucBanBaHus Mo 1enovke” yao00eH i 3aJaHus 001Iero 3Ha- YeHUs 1eJI0i
CpyIIe NEPEMEHHBIX.

YkopoueHHbIe 0NlepaTOPbI NPUCBANBAHUS

B C# npenycMOTpeHbI cielalbHbIE YKOpoueHHble (COCTaBHBIE) ONepaTopsl (Tadbmuia 4)
IPUCBaMBaHMsI, YIPOIIAIOIIKE TPOrpPaMMUPO- BaHHE HEKOTOPBIX ONepaluil MprucBauBaHuUs.
OO6parumMcs cHayana K IpoCTOMY PUMEpY:
X=X +3;
// MOHO miepenucarh CIeayonmM o0pa3zoMx += 3;

[Tapa onepaTopoB += yKa3bIBaeT KOMIUJISATOPY Ha TO, YTO TIepe- MEHHON X TOJIKHO OBITh
IIPUCBOEHO €€ NIEPBOHAYAILHOE 3HAUEHHE, YBEIIMYEHHOE Ha 3.
Tabmuia 4 — YKopo4eHHBIC OTIEpPATOPhI TPUCBANBAHMS

Omnepatop IAHaJIOT

X +=1 X=X+ 1;
X -=1 X=X-1;
X *=1 Xx=x*1;
x /=1 x=x/1;
X %=1 Xx=Xx%1;
X =1 X =x|1;
X =1 Xx=x"1;

VY yKOpOUEHHBIX OIIepaTOpOB MPUCBAMBAHUS UMEIOTCS JBa IIaB- HBIX IPEUMYIIIECTBA.
Bo-niepBrix, oHM 60J1€€ KOMIIAKTHBI, YeM HX ""He- COKpallieHHbIe" SKBUBaJICHTHI. U, BO-BTOPHIX,
OHH Aat0T Oosee 3P QeK- TUBHBIN HCTIOIHAEMBIN KOJI, TOCKOJIBKY JIEBBIH ONEpaH THX OIEepaTo-
POB BBIYHUCIIAETCS TOIBKO OJUH pa3. IMEHHO 10 3TUM MPUYKUHAM CO- CTaBHbBIE ONEPaTOPhI
MPUCBAMBAHUS YaIlle BCETO MPUMEHSIOTCS B TIPO- TpaMMax, MpoPecCHOHAIBHO HAIMCAHHBIX Ha
CH.

Omneparnuu mpucBauBaHMs BO3BPAILAIOT KaK pPe3ysIbTaT MPHUCBOEH- HOE 3HAUYEHUE,
M03TOMY JOIYCKAETCs CLETIICHUE

Onepauuy MHKpeMeHTa + + U JeKpeMeHTa - -

Omneparuy HHKpeMeHTa (+ +) U JIeKpeMeHTa (- -) CBOAATCS K yBe- JIMUYCHUIO (+ +) min
YMEHBIICHUIO (- -) ONlepaH/a Ha eIMHUILY. DTH ONEPALUU BBIIOIHSIIOTCS OBICTpee, YeM 00bIYHOE
CJIOKEHHE U BbIUUTA- HUE.

Ecnu oneparyst ”HKpeMEHTa WU IEKpEeMEHTa IMOMEIIeHa Iiepe IepeMEeHHON, TOBOPSIT O
npedukcHoOM Gopme 3amucu (++n wiu - -n). Ecniu onepanus ”HKpeMeHTa Wik JICKpeMeHTa
3arycaHa mocje rnepe- MGHHOM, TO TOBOPAT O MOCT(hUKCHOW ¢opme 3amucu (n++ HiId n- -).
[Tpu npedukcHOIl popme nepeMeHHasi CHayana yBEeIMUMBAETCS WM YMEHbBIIIAETCS HA €AUHUILY,
a 3aTeM ee HOBOE 3HaueHue ucnoib3yercs. [Ipu nocrduxcHoit popme B BrIpakeHHH
HCIIOJNIb3YETCS TEKYIIee 3Ha- YeHHE MEPEMEHHOM, a Moclie ee 3HaUeHNUEe U3MEHSETCS Ha eANHHUILY.
ITpumep:
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1) int i=1; 2) inti=1;
intj=1i++*5; ntj=++i*5;
PesynbTar: Pe3ynbTart:
j=1%5=5 j=2*%5=10
1=2 1=2
PaccMmoTpum nproputeTsl oneparuii (Tabnuna 5). Tabnuia 5 — [Ipuopurers! onepanuii
[Ipuoputer |Kateropus Onepauun [Topsnox
0 [lepBuuHbIC (expr); x.y; f(x); a[x]; x++; x new;|CieBa HanpaBo
sizeof(t);
typeof(t); checked(expr);
unchecked(expr)
1 YHapHbIe + - | ~++x --x (T)x CrieBa HarpaBo
2 MynbTUIIMKAaTUBHBIE -* /% CrneBa HampaBo
(YMHOXEHHE)
3 A ITUTUBHLIE + - CrieBa HarpaBo
(Cnoxxenue)
4 CBUT << >> CrieBa HarpaBo
S OTHOLIEHMS, IpoBepKa< > <= >= is as CneBa HampaBo
TUIIOB
[Ipuoputer |Kateropus Onepauun [Topsnox
6 DKBUBAJICHTHOCTh == I= CiieBa HaIpaBo
7 Tornueckoe U & CiieBa HaIpaBo
8 Ulornueckoe A CiieBa HaIpaBo
MCKJIFOYAKOIIEee i
(XOR)
9 Tornueckoe WJIN || CneBa HampaBo
(OR)
10 Y cnosroe 1 && CrieBa HarpaBo
11 Y cnosroe MJIN I CrneBa HampaBo
12 Y ClI0BHOE BBIpaKEHHUE ? CrpaBa HaJieBO
13 [IpucBanBanue = *= /= %= += = <<= >>= CneBa HarpaBo

= N= |:

IIpumep nporpaMMHupoOBaHUsI JTMHEIHOTO AJITOPUTMA
3ananme. JlaHbl JEHCTBUTEIbHBIC YUCTA X, Y, Z.
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CocTaBuTh MpOrpamMMy BBIUMCICHUS Ui 3aaHHBIX 3HAYEHUH X, Y, zapu(METHUECKOTO
BBIPKEHUS
u = tan (x +y)’ — eyfz\/cos(xz) + sin(z?)

l. Ha pucyHke 2 — pa3zpaboTka aaropuTMa:
— BXOJHBIE IaHHBIE: X, Y, Z — JE€MCTBUTEIbHBIC YHCIIA;

— BBIXOJHBIE JAHHBIE: U— JEHCTBUTEILHOE YHCIIO.

C | )

Brruncnenue u

C )

Pucynok 2 — Cxema anropurMa pelieHus 3a1a4u

2. Ha pucynke 3 — pa3paboTka (pOpMBbL.
Pucynoxk 3 — Buennuii Bug ¢hopmbl

65 J1a6. pab. N1 Cr. rp. 740102 .. LIS

]abEI]_ Beemute sHauenne X 14 textBOX]_
]abEIZ Beegute sHauenwe Y: 0,74 textBOXZ

]ab 613 BeeowTe sHaueHwe £ 1543 tEXtBOXB
] ab e ] ‘4‘ PesyneTaT BRINONHEHWA NpOrpERMMEL:
KT ’ textBox4
Z-19.43

Pesynetat U = 2 40855707308056

-

buttonl

Jl1s BeIBO/Ia PE3yabTAaTOB PpabOTHI TPOTrPAMMBI HCTIONB3YETCS TEK- CTOBOE OKHO, KOTOPOE
IPEJICTaBJICHO 3JIEMEHTOM yIpaBieHus textBox. [locne yctanoBku cBorictBa Multiline B true
MOSIBJISIETCS BOBMOYKHOCTh PAaCTATHBATh 3JIEMEHT YIIPABIECHUS HE TOJIBKO 110 TOPU30HTANIH, HO U
M0 BEPTUKAJIH. A TOCIIe YCTAHOBKHU CBOWCTBA ScrollBars B 3HaueHne Both BOKHE TIOSBUTCS
BEPTHUKAJIbHAsI, a IPU HEOOXOJUMOCTH U TOPU30HTANIb- Hasl TIOJIOCHI MPOKPYTKHU.
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Nudopmanus, koTopasi orodpaxkaercsi HOCTPOYHO B OKHE, HAXO- TUTCSI B MACCHUBE CTPOK
Lines, kaxx1ast CTpOKa KOTOPOTo UMeeT THMl string. OAHAKO HAMPSIMYIO Helb3s 00paTUThCS K
ATOMY CBOWCTBY ISl TOOABIIEHHUSI HOBBIX CTPOK, IOCKOJIbKY pa3Mep MaccuBOB B C# orperie-
JSieTCsl B MOMEHT MX MHUIManu3auuu. [ 1o6aBieHrs HOBOTO 3jie- MEHTa UCTIONb3yeTCs
CBOMCTBO 7ext, K TEKyILEMY COJEPKHUMOMY KOTO- pOTO MOKHO JOOaBUTh HOBYIO CTPOKY:
textBox4.Text += Environment.NewLine + "I[IpuBet";

B sTOM npumepe k TeKyIeMy coIepKUMOMY OKHa 100aBIISIETCSl CHMBOJI IIepeBoJia
Kypcopa Ha HOBYIO CTPOKY (KOTOPBII MOXET OTJIU- YaThCs B Pa3HBIX ONEPAI[MOHHBIX CUCTEMAX U
MOTOMY TIPE/ICTaBIICH CBOWCTBOM Kiacca Environment) M cama HOBasi cTpoka. Eciu mo6aBiis-
€TCsl UUCIIOBOE 3HAUYEHHE, TO €ro MPEIBapUTENbHO HY)KHO IIPUBECTHU B CUMBOJIbHBIN BU]L
metonoMm ToString().

PaboTa ¢ mporpaMMoii TpOUCXOAUT CIeayroImuM oOpazoM. Ha- sxmuTe (eaKHuTe
MBIIIBIO) KHONIKY “BrinonHnuts”. B okHe textBox4 nosBusercs pe3yiabraT. MI3MeHuTe ucXoIHbIe
3HA4YEHUS X, Y, Z B OKHaX textBoxl — textBox3 v CHOBa HaKMHUTE KHOMKY ~BBINOIHUTS -
MOSIBUT- CS1 HOBBIE PE3YJIbTaTHI.

TekcT mporpaMMbl UMEET CJICTYIOIINN BU/T:
using System,;
using System.Windows.Forms;namespace MyFirstApp

{

public partial class Form1 : Form

{
public Form1()

{

InitializeComponent();

}

private void Form1 Load(object sender, EventArgs e)

{

// BBIBOJT CTPOKH B MHOTOCTpOUHBIH penaktoptextBox4.Text = "Pemenue:";

}

private void button1 Click(object sender, EventArgs e)

{

// CauThIBaHUE 3HAYCHUS X

double x = double.Parse (textBox1.Text);

// BeiBog 3HaueHus X B okHO textBox4.Text += Environment.NewLine +"X =" + x.ToString();
// CunThIBaHHE 3HAYECHUS Y

double y = double.Parse (textBox2.Text);

// BeiBoz1 3HaueHus y B okHO textBox4.Text += Environment.NewLine +"Y =" + y.ToString();
// CauThIBaHUE 3HAYCHUS Z

double z = double.Parse (textBox3.Text);

// BeiBox 3naueHus Z B okHO textBox4.Text += Environment.NewLine +"Z =" + z. ToString();

// Beruucnsem apudmernyeckoe Beipaxkenue double a = Math.Tan (x + y) * Math.Tan (x + y);
double b = Math.Exp (y - z);

double ¢ = Math.Sqrt (Math.Cos(x * x) + Math.Sin (z * z));doubleu=a-b * c;

// BeiBomum pe3ynbTar B okHO textBox4.Text += Environment.NewLine +"Pe3ynprar U =" +
u.ToString();

b
b
j
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NuauBuayaabHbIe 32 1aHUS

PemmTe aBe 3amaun U3 NEPBOTO ¥ BTOPOTO YPOBHEN CII0KHOCTH.
3agaum nepBOro ypoBHS CJI0KHOCTH

Boruncnute 3nauenus f u g, ecnu:

Bapuant f g
1 3sin(2%)+0.35x7-3.8 In(x)-x+1.8
2 0.25 x*+3x+2.5 X"* tg x-1/3
3 sin(In[x|)-cos(In|x|) tg(x/2)-ctg(x/2)+x
4 x-2+sin(1/x) 3 X
0.4x ' *+arctg( )-x
5 e *+Infx|-10 x>+3x 1-2x"-cos(3x)
6 cos(2x)-5x +1 3.6"-2.3x7-3
7 1-x" + sin x - In|1+x]| 3. 3.7x 4 x5
8 3 In (x° )+6 In|x|-6 x+3.6x-sin x’
9 x-2x*sin X-cos X 3 x
cos(1.3x)+ *In x
10 x*-In|1+x|-3 In(x*+5)-cos’x
11 x-1/(3+sin3.6x) 1/(x®+13x)-arctg x
12 0.1x"-x*Inlx| cos(arctg’x)-3
13 tg x-3tg"x+0.2tg’x 3*In(x"+2.8)-x
14 ALCCOS X~ |11 0.3x | 1/arctg x+cos x-4.2
15 3x°-41njx-3| (1-2x)/(x*+5.4)
Bapuant f g
16 cos(2/x)-2sin(1/x) arctg x-sin’x+5
17 "¢ *+5In|x-3)| 13x%+13sin x+13cosx
18 B . In 0.7x—cos’x
sin(In|x|)+
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1.2.1.

for (int j = 0; j < size; j++) { matrix|[i, j] =j + (i * size);

for (int j = 0; j <size; j++) { Console.Write(matrix|i, j|] + '"\t");

19 1 +sin’(x +y) 2+ [x2x/(1 +x°)|
20 cos”(arctg(1/y)) 2 |cos(x— /6)|
21 1/(2x) + sin(y) > x U Inx
22 v+ Xy + x/4| 3 5xlgx (182
23 51g (x° )+3.2 Igx|-2 7.2"-5x-9.8
24 3 x [ lg | X | |y5—X+Si1’1 X2 |
3 7

25 3 2x Usin | x| 5*1g(x’+9.8)—=x
26 7 305 (]| tgx’ | 2 sin(x’—  /3)|
27 DX Hx+7x/(tg’x +x7)| 5 4301 |cos® ¥ |

2 8
28 9 352 ] 3tex | lg(3x“+6x+81)—y
29 In(xy*+6™+31x)+71.5" 3 4x5 l1g|x |
30 51n (x> )+7.2 loga[x|/3 3 5505|1973 |

INPAKTUYECKASA PABOTA Ne 5. Koprexnu

MaccuBbl
Co31anue 1 BBIBOJ MAaCCUBOB

Co3anumM MpoeKT KOHCOJIbHOTO npuiiokenust C#, HazBanue SharpArrays.

Meroa Main.

Chayvana co3gaguM IpsIMOYTOJIbHBIN MacCHUB:

// pa3mep maccuBa

const int size = 5;

int[,] matrix = new int[size, size];
// 3amoJiHsieM MacCUB

for (inti=0; i <size; i++) {

}
}

// BLIBOJIMM MAaCCHUB
for (inti=0; i <size; i++) {

}
Console.WriteLine();

}

3aTeM co31aauM JOMAaHBIA MAaCCHUB:
// TIoMaHBIH MacCUB

int[][] M = new int[size][];

// co3maeM MacCHBBI
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for (int i = 0; i < M.Length; i++) {M[i] = new int[i + 1];

2.1.

}

// BLIBOAMM MaCCHBbI

for (inti=0; i <size; i++) {

Console.Write("Ctpoxa {0} : {1}:\t", i, M[i].Length);for (int j = 0; j < MJi].Length; j++) {
Console.Write(M[i][j] +" ");

}
Console.WriteLine();

}

Koprexu.

Hayuutbes ucnonp3oBaTh mpueMbl 00pabOTKHM KOPTEXKEH MPU PENICHUH MPAKTHYECKUX 3a/1ad.
X0/ BBIIOJTHEHUS Pa0OTHI:

Nel. lononmHuTe MpUBEIESHHBINA KO, TAaK YTOOBI OH BBIBEN JIEMEHTHI KOpTEXka countries, KpoMme
nepBbIX IBYX. Pe3ynbraToM BeIBOAA 0KHA OBITH cTpoka (‘Slovakia', 'Canada’, 'Slovenia', 'Italy’,
'Spain', 'Ukraine', 'Chile', 'Cameroon'). McxonHblii mporpaMmMubIit kKoa: countries = ('Russia’,
'Argentina’, 'Slovakia', 'Canada’, 'Slovenia', 'Italy', 'Spain', 'Ukraine', 'Chile', 'Cameroon')

Ne2. JlomonHuTe MpUBEACHHBIHN KOJ| TaK, 4YTOOBI IEpEMEHHast new _tuples, coseprxana Crucok
KOpTEeKell Ha OCHOBE cIucKa tuples ¢ mocieqHuM 3JIEMEHTOM Ka)XA0ro KOpTexka, 3aMEHEHHBIM
Ha yncienHoe 3Hadenne 100. Mcxonubiil mporpamMustil koa: tuples = [(10, 20, 40), (40, 50, 60),
(70, 80, 90), (10, 90), (1, 2,3,4),(5,6,10,2,1,77)] ...

Ne3. JlomonHuTe MPUBEACHHBIHN KOJ| TaK, YTOOBI OH BBIBEJ POU3BEICHUE HIEMEHTOB KOPTEKa
numbers. MicxomHbIit mporpaMMHbIid koa: numbers = (-6, 41, 43, 47, 53, 59, 61, -96, 71, 1000, -1)
... # nomxHo nonyuuthes: -646381203181632000

INPAKTUYECKAS PABOTA Ne 6. Co3nanue kiaaccos B C#
Hemu:
kiaccel C#.
3amaun:
CO3JJaHUE CTPYKTYP U KJIACCOB;
HACJIEIOBaHKE U TOTUMOP(HU3M;
- npocTpancTBa uMeH.OnopHbIE TOKYMEHTHI:
OnpeneneHue CTPyKTypPhI
Co3manum NpoeKT KOHCOJIBHOTO npuiioxenust C#.
HasBanue mpoekta — SharpStruct.

Crtpykrypsl B C# SBISIFOTCSI CTPYKTYPHBIM THUTIOM JTJAHHBIX, HO TIPU 3TOM MOTYT 00J1a1aTh
meTogamMu. OOBSBUM NEpe]] KJIacCcoM IMpOorpaMMBbI Iepeurciie- Hue TUIOB Pa0OTHUKOB:
enum emp_type : byte {
manager = 10, grunt = 1, contractor = 100, VP =9
}
3aMeTHM, UTO MbI YKa3bIBa€M THUII IaHHBIX NIEpPEUUCIIeHUs byte.

Huxe 00bSIBUM CTPYKTYPY, OIMCHIBAIONIYIO PaOOTHHKA:

struct sEmployee {

public emp_type title;public string name; public short deptID;

}

Crpykrypa C# MOKET UMETh KOHCTPYKTOP, HO TOJIBKO C apameTpamMu.OnUCbIBaeM €ro B
crtpykrype sEmployee:

// KOHCTPYKTOP

public sEmployee(emp_type et, string n, byte d) {title = et;
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name = n; deptlD =d;
}

Omnwumem MeTo[ JUTst BbIBoJa HH(popMaluu o paboTHUke (nepea Main):

void DisplaysEmloyeeStats(sEmployee e) { Console.WriteLine(" {0}: oraen {1}, Tum {2}",

2.2.

e.name, e.deptID,

Enum.Format(typeof(emp_type), e.title, "G'") +".");

}

B Main co3gaem npencraBuTeNs Kiiacca mporpaMmMbl 1 padoTHuka bill:

Program t = new Program();

sEmployee bill = new sEmployee(emp_type.VP, "Bill", 10);t.DisplaysEmloyeeStats(bill);
3armycTuM nporpammy, yoeIumcst, 4To CBEACHUS BBIBOISATCSI.

Jlns mpeoOpa3oBaHusl CTPYKTYPHOT'O THIIA B CCHUTOYHBIIN THIT HCIOJIB3YETCyMaKOBKa.
Y1akoBKa BBIIOJHAETCS MPOCTO: IPUCBOEHUEM CTPYKTYPHOTO TUIIA CCBUIOYHOMY THITY (METOJ
Main):

// ymakoBKa CTPYKTYPHOI'0 THUIIA B CCHLIOYHBbIH
object bill_inbox = bill;

OnunieM enie 0AMH METOJI KJjlacca MporpaMMbl, KOTOPBIN PAaclIaKOBBIBAET CCHUIOYHBIN THII
B CTPYKTYpHBINA Tum. PacrakoBka Tak)ke BBIMOIHIETCS MPOCTO

MPUBEJICHUEM K CTPYKTYPHOMY THITY:

void UnboxsEmployee(object o) {

// pacnmakoBbIBaeM CCbLIOYHBIH THI B CTPYKTypHbIii SEmployee e = (sEmployee)o;
DisplaysEmloyeeStats(e);

}

B ¢ynkimuun Main BeI3bIBaéM HOBBI METOJI IBAXK/IbI:

// ynakoBaHHBIH

t.UnboxsEmployee(bill inbox);

// KOMIIMJSITOP MPOU3BOAUT YIAKOBKY AaBTOMATHYECKH

t.UnboxsEmployee(bill);

Onpenenenue Kiacca
Cozmanum nMpoekT KoHcosbHOTo npuitoskenust C#, HazBanue SharpClass.
Kiacc B C# onpenensercs npuMepHO Tak ke, Kak 1 B C++:
class Employee {
// 3akpbITBIe JaHHBIEe Kaaccaprivate string fullName; private short empID; private double
currPay;
}
Ecnu B ki1acce onpeneneH KOHCTPYKTOp € IMapaMeTpaMH, ONpeleIeHHEKOHCTPYKTOopa 110
yMour4aHuio (6e3 mapaMeTpoB) SBISIETCS 00s3aTebHBIM:
/| KOHCTPYKTOP 1O YMOJTYAHHUIO
public Employee() {}
// KOHCTPYKTOP NPeodPa3oBaAHUSA

public Employee(string fullName, short empID, double currPay) {this.fullName = fullName;

this.empID = empID; this.currPay = currPay;
}

MeTo bl Ki1acca OnpeaenstoTcss 0OBIYHBIM 00pa3oM:
// MeToA NJIsl yBeJIMYeHN sl 3apPIJIaThl

public void GiveBonus(double amount) {currPay += amount;

}
59



A 3TO BUPTYyaJIbHBII METOA:
// BBIBOOMT CBeIeHH sl 0 TeKYIeM COCTOSTHUHU

public virtual void DisplayStats() { Console.WriteLine("\nUms: {0}", fullName);
Console.WriteLine('"3apmiara: {0}", currPay); Console.WriteLine('"Ta0eabHblii HOMep:
{0}", empID);
}
Kon meroma Main onpenensietr AByX COTPYIHUKOB:
static void Main(string|[] args) {
Employee e = new Employee("Bill", 100, 30000.0);e.GiveBonus(500.0);
e.DisplayStats();
}
3amyckaeM mporpammy, yoek1aeMcsi, 9To CBEJCHUS BRIBOAATCA. BTOpoii coTpynHUK:
static void Main(string|[] args) {
Employee e = new Employee(''Bill"', 100, 30000.0);e.GiveBonus(500.0);
e.DisplayStats();Employee e2;
e2 =new Employee(''Mary", 101, 36000.0);e2.GiveBonus(1000.0);
e2.DisplayStats();

}

2.3. BHyTpeHHHE KIIaCChI
HososBenenue C#, cBsizanHoe ¢ opranuzauueil .NET — BHyTpeHHUE KIacchl ¥ 3JIEMEHTBHI.
BHyTpeHHune K1acchl MOXKHO UCIOJIb30BaTh TOJIKO BHYTPUTEKYILIEH COOPKH.
Iepen kmaccom Employee onuiem onuH Takoil BHyTpeHHUH KJ1acc:
internal class EmployeeHelper {private string helpstring; public EmployeeHelper() { }
public EmployeeHelper(string hs) {helpstring = hs;
}
}

BHyTpeHHUMHU MOTYT OBITh TaK)K€ CTPYKTYpPBI, IEPEUUCIICHUS, METO/IbI U CBOICTBA.
Omnwumem B eMeHTax JaHHbIX kiacca Employee cepuiky Ha kitacc EmployeeHelper:
class Employee {
// 3akpeIThIe 1aHHBIe Kiaacca private EmployeeHelper helper;private string fullName;
}
B 3TOM HET HUKaKOro cMbICIIa, MPOCTO TAK. ..
2.4. CsoiicTBa B KIaccax
HoBbIM siBiIsIeTCs TaK)Ke BO3MOKHOCTD ONPEAEIATH HE TOJIBKO METO/bI KJIACCOB, HO
cBoricTBa. CBOMCTBO 3a7aeTcs mpoleaypamMu get (4TeHue) u set (3armuch HOBOTO 3HaueHus ). x
ellle Ha3bIBAIOT aKceccopaMu (0T access) WM XKereTTepaMu U cerrepamu. HoBoe 3HaueHue
CBOICTBa IPH 3TOM yKa3bIBaeTCACIEUaIbHBIM CI0BOM value.
Onumiem cBoiictBo Name tst kitacca Employee:
// eBoiictBo UMmst
public string Name {get {
return fullName;
}

set {
fullName = value;

}
}
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Hcnonb3yem coiictBo Name B ¢pyHKIIMU Main:

static void Main(string|[] args) {

Employee e = new Employee("Bill", 100, 30000.0);e.GiveBonus(500.0);
e.DisplayStats(); Employee e2;

e2 = new Employee('"Mary", 101, 36000.0);e2.GiveBonus(1000.0);
e2.DisplayStats();

// menoJib3yem cBOCTBO KJaccae2.Name = "Ann"; e2.DisplayStats();

}

OO6patrmM BHUMaHHE Ha OTCYTCTBHE CKOOOK () TIOC)Ie UMEHH CBOMCTBA.CaMOCTOSITEIHFHO OMUIIIEM
cBoiictBo Salary (3apmiara).
CBoiicTBa MOTYT OBITH TOJBKO ISl YTEHUS U TOJBKO TSl 3anucu. lIpumep cBOMCTBaA TOIBKO IS
YTCHUS:
/] cBOMCTBO Ta0eJIbHBIH HOMEP TOJbKO JJIs1 YTEHUS
public short ID {get {
return emplD;
}
}

(3ameTum, uTo B coBpeMeHHOM Bepcuu C# CBOWCTBA, OMMCAHHBIE MPOCTHIM CIIOCOOOM (HE
UMEIOLIIE aJITOPUTMOB), MOKHO yKa3bIBaTh TOJIHKO UMEHAMHU aK- CECCOPOB, a KOJI MOKHO HE
MUCaTh.)

B ¢ynkimun Main BRIBOIMM 3HAYCHHE CBOMCTBA JIJIs €2:
Console.WriteLine(" TabeabHnbiii Homep e2: {0}", e2.1D);
3anyCcTUM MPOTrpaMmmy.
2.5. Cratnueckuii KOHCTPYKTOP

Eme onno HoBoBBeneHne C# — cTaTMdeCKUe KOHCTPYKTOPHI. X e AMHCT-BEHHOE
Ha3HauY€HHE — 337aBaTh 3HAUCHUS CTATUYECKUM JIEMEHTaM JIJAHHBIX.

Onpenenum B ki1acce Employee crarnueckuii 31eMEHT JJaHHBIX, 3a/1al0IMiTHA3BaHUE
KOMITAaHHH:
class Employee {

// Ha3BaHUE OPpraHu3anuu
private static string company_name;
// Ha3BaHUeE OPraHU3ALNH
private static string company name;

}

Onuniem cTaTHuecKuil KOHCTPYKTOP B Kitacce Employee:
// ecTaTH4ecKUil KOHCTPYKTOP
static Employee() { company name ="OTHU MUDUN";
3
OnuieM MeTo/1, BO3BPAILIAIOIINI Ha3BaHUE OpTraHU3aIUu:
// MeTO BO3BpalIaeT Ha3BAHUE OPraHU3AUMN
public string GetCompanyName() {return company_name;
}
B MeTtone Main BbIBeieM B KOHCOJIb HA3BaHUE OPTaHU3AIIIH:
Console.WriteLine(""Metoa: {0}", e.GetCompanyName());
MpbI MOKEM TaKkKe ONPEETUTh CTAaTHIeCKOe CBOWCTBO B Kitacce Employee:
// MBOMCTBO BO3BpAalllaeT HA3BaHWE OPTraHU3ALMHU
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public static string Company {get {

1.3.
1.3.1.

1.3.2.

return company_name;

}
}

B konI1e meToa Main ucmoiabp3yeM 3TO CBOMCTBO:
Console.WriteLine(" CBoiicTso: {0}", Employee.Company);

INPAKTHYECKAS PABOTA Ne7. OIIEPALIUU: APUPMETUYECKHUE,
JJOI'MYECKHUE. OITIEPALIUU HAZL CTPOKOBbBIMUA 1 CUMBOJIBHBIMH
JAHHBIMUA

ApudmMernyeckue onepanum. 3agada; HanumuTe nporpamMmmy Ha C#, KOTOpast pacCUUTHIBACT
aOCOJTIOTHYIO Pa3HOCTh MEXKY N ¥ YrciioM 48, Tie n — 3To Jroboe 11emnoe yncio. Ecim n
Oombiie 48, TO BEpHUTE TPOHHYIO a0COTIOTHYIO Pa3HOCTb.

Jlornueckue onepanuu.

BpluucnauTe 3HaueHUE JIOTMYECKOTO BBIPAKEHUS NIPHU CIACAYIOIIMX 3HAYEHUAX JIOTHYECKUX
Beomund X, Y wu Z: X = HWeruma, Y = Hcruma, Z =  Jloxb:
a)ue Xu Y;0) Xumnue Y;B) Xwi Y u Z.

Berauciuth 3HaYeHHE JIOTMUECKOTO BBIPAKEHUS TPH CIACAYIOMMUX 3HAYEHUSX JIOTHYECKUX
Beomuun A, B wmw C: A = Hcrmma, B = Jloxs, C = Jloxs:
a) A W B u HE G; r) A u HE B W G;
0) HE A u HE B; ) A u (ne B 1581071 C);
B) He (A u C) unu B; e) A unu (ae (B u €)).

Crtpoku

dopmaTUpOBaHUE CTPOK
Co3manum MpoeKT KoHCoJIbHOTO npuiokenus: C#, Ha3Banue SharpStrings.

Jlnst BBIBOJIA JTAaHHBIX HMCIIONIB3YIOTCS (hopMaThl Mpeobpa3zoBaHuid, 0003HA-4YaeMble
OykBamu. Metoa Main.
BriBenieM B KOHCOJIb HECKOJIBKO YHCEI B pa3HBIX (hopMaTax:
static void strings() {
Console.WriteLine(“C format: {0:C}”, 99989.987); Console.WriteLine(“D9 format:
{0:D9}”, 99999); Console.WriteLine(“E format: {0:E}”, 99999.76543);
Console.WriteLine(“F format: {0:F3}”, 99999.9999); Console.WriteLine(“N format:
{0:N}”, 99999); Console.WriteLine(“X format: {0:X}”, 99999); Console.WriteLine(*“x
format: {0:x}”, 99999);
}
Hampumep, 6ykBa C o3nauaer Currency (Bamtota), D9 — neBsats uudp, E,
KaK U CJIEIOBAJIO 0KH/IaTh — 3KCIOHEHIUAIbHBIN GopMar, u T.11.

dopmaTupoBaHHEe BBIMOIHAET Takxke MeToa Format kiacca String ¢ mony-ueHHEM HOBO
CTPOKH:
string s = String.Format(“Ha cuety {0:C}”, 99989.987);Console.WriteLine(s);

B xauecTBe mapaMeTpoB CTPOKU BBIBOJA MOTYT HCIIOJIb30BAThCSI MACCUBBL, TOTJ]Aa UH]IEKChI
B OJ10Kax {} COOTBETCTBYIOT MHJIEKCAM 3JI€MEHTa MaCCHBA.
Caauana Hy»KHO CO3/1aTh MacCHB THIIa object:
object|[] stuff = { «Hi», 2.9, 1, «there», «83» };
Console.WriteLine(«stuff: {0}, {1}, {2}, {3}, {4}», stuff);

Mertoap! kacca System. String
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Crpoku B C# SBISIOTCS BCTPOSHHBIM TUIIOM JIAHHBIX, U OHU UMEIOT Kojau- poBky Unicode.
Ctpoku MpoucXoiT oT System.String, ¥ oneparuu co CTpoka- MU — 3TO METOJbI U CBOWMCTBA:
Length — Bo3Bpamaer mmHy crpoku, Concat
— o0BeauHseT nBe cTpoku B oaHy, CompareTo — cpaBHHBAET OJHY CTPOKY ¢ apyroi, Copy
— BO3BpallaeT KOMHUIO CTPOKH, U IPYTHE ...

CTpOKHU — CCBUIOYHBIN THII JaHHBIX, OHAKO IIPU UX CPABHEHUU IIPU II0- MOILIHU Ollepanuil
«==» "1 «!|=)» CpaBHUBAIOTCS 3HAYCHHS CTPOK, a HE ajjpeca 00- sacteit namsaTu. Oneparus +
NepErpykeHa Tak, YTO OHa aBTOMATHYECKHU BBI3bI- BaeT crarndeckuil meton Concat
(KOHKaTeHAIIHS).

OnucelBaeM ABE CTPOKU U CPABHUBAEM HX:
System.String strObj = “test;”;string s1 = “TEST”;
// cpaBHUBaeM 3HAYECHUS CTPOK

if (s1 == strObj) { Console.WriteLine(«OaHo 1 TO 7ke»);

} else {

Console.WriteLine(«Pa3nbie cTpokmn»);

}

Yo6exmaemcs, 4To CTPOKH pa3Hbie. KoHKaTeHaIus BBITOIHAETCS MPOCTO:

/| KOHKaTeHaAl s

string newstr = strObj + s; Console.WriteLine(“strObj + s = {0}”, newstr);
Jlnst mocTyma K 3JIeMEeHTaM CTPOKH UCIOJIb3YeTCsl HHACKcaTop, Kak B C:

// MHeKCATOP IS JOCTYNA K OT/IeJIbHOMY CUMBOJIY CTPOKH

for (int I = 0; I <s.Length; i++) { Console.WriteLine(“Char {0} is {1}”, L, s[i]);

1.3.3.

1.3.4.

1.4.

}

Ypasisionue nocae10BaTeIbHOCTH
VYnpasnsiomuye nocae10BaTeIbHOCTH MPaKTUYECKH Takue ke, Kak B C:
// ynpaBJisiloniye nocJjaea0BaTeJJbHOCTH
string a, b, ¢;
a = “IIpumenenue \”kaBbruek\””’;Console.WriteLine(a);
b = “IIpumenenne \”\\\\\” u \”\\n\” — C:\\app\n.file”;Console.WriteLine(b);
I @ OTMeHsieT  JielicTBHe  YNPABJSIOIIMX  MOCJAeJ0BaTeJbHOCTEH ¢ =
@»lIlocaenoBaresbHocTH oTMeHeHbI — C:\app\n.file»; Console.WriteLine©;
B C#, xak u B Java, 3HaueHUE CTPOKHU HEJIb3sl U3MEHUTh. METO/Ibl Kjlacca
System.String Bo3BpaIaoT KOMUU CTPOK U C ITUM HUYETO HEIb3sl CIeNaTh.
// cTPOKH He U3MEHAAIOTCS
System.String fixeds = “string-String”; Console.WriteLine(fixeds);
/I meron ToUpper Bo3Bpamaer konuio crTpoku string uppers = fixeds.ToUpper();
Console.WriteLine(uppers); Console.WriteLine(fixeds);
ITocTpourens cTpok
Jnst paboThl co cTpokamu 0e3 co3nanus Konui Hy>keH StringBuilder:
// StringBuilder padoTaer ¢ 0gHOI CTPOKOIA
StringBuilder buff = new StringBuilder(«0ydep crpoxmn»); buff. Append(«, koTopsblii cTan
aauHHee»); Console.WriteLine(buff);
[Tocne momydeHUsT HY)KHOM CTPOKM HCIOJIB3yeM MeTon ToString droObimepeBecTr
conepxumoe oowvekTa StringBuilder B 0ObIUHBIN THIT JAHHBIX string:
/I moayuum string wu3 StringBuilder string e = buff.ToString().ToUpper();
Console.WriteLinel; Console.WriteLine(buff);

[Iepeuncienus
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Co3manum NpoeKT KOHCOJIBHOTO npuiioxenust C#.
HasBanue mpoekta — SharpEnums.

BbazoBenii Tun System.Enum umeeT MeToIbl M CBOWCTBA, KOTOpPBIE MOTYTOOJIETYUTh
paboty ¢ nepedncnenussmMu. Onpeaenum cieayrouee nepeducieHue:

namespace SharpHello {enum emp {

manager =1,

grunt =10,

contractor =100,

VP =99

}

class Program {

B Main BBIBOAMM THII TaHHBIX ITEPESUUCIICHHUS:

// THTI JAHHBIX NepPeYuCIeHNs

Console.WriteLine(Enum.GetUnderlyingType(typeof(emp)));
[Tpu momomm merona Enum.Format MOXHO momyduTs HHPOPMAIIUIO O TIe-peMEHHON

MePEUYUCIICHHUS:

// uaopManus o0 NepeMeHHOI MepevncjaeHus

Console.WriteLine(«bill — {0}», Enum.Format(typeof(emp), bill, «G»));
Console.WriteLine(“bill — {0}, Enum.Format(typeof(emp), bill, “X”"));
Console.WriteLine(“bill — {0}”, Enum.Format(typeof(emp), bill, “d”));

@unar popmarupoBanusi G 03HaYAET «BBIBECTH KaK CTPOKYY.
[Tpu momommm Merona GetValues MOXHO TTOJIYYUTh MAacCHB JIEMEHTOB TE-PEUUCIICHHUS:
// uagopMmanus 00 31eMeHTAX NepeducaeHust
Array a = Enum.GetValues(typeof(emp)); Console.WriteLine(«3;1emenToB {0}.», a.Length);
inti=0;
foreach (emp e in a) {

Console.WriteLine(“Ha3Banmue 3emenra {0} — {1}”, i++,Enum.Format(typeof(emp), e, “G”));

}

CaoiictBo IsDefined:
/] onipeneJisieT HAJTMYME FJIEMEHTA MepPeYn CJIeHn s

if (Enum.IsDefined(typeof(emp), “VP1”)) {Console.WriteLine(“CymectByer.”);

1.5.

} else {
Console.WriteLine(«HeT Takoro c;ioBa B nepe4yucjaeHNN.»);

}
INPAKTUYECKASA PABOTA Ne§. CCBIVIOYHBIE TUIIBI TAHHBIX

CTpyKTYypHBIE U CCHUIOYHBIE TUITBI
Co3zganum npoekT KoHcosbHOro mpuioxenus C#, nazsanue SharpSAC.
Tunsl C# nenarcst Ha CTPYKTYPHBIE€ TUIBI U CCHIJIOYHBIEC THUIIBI.

K cTpykTypHBIM TUIIAM OTHOCSTCS YUCIIOBBIE TUIIbI, IEPEUUCICHUS U CTPYKTYpHL. [TaMsTh
JUTSL HUX BBIJENSIETCA U3 cTeka MeToja. [Ipu KonmupoBaHUU CTPYKTYpPHOTO TUIIA CO3/1aeTCs
MOoOUTOBAS KOTIHS.

K ccpu1ouHbIM THIIAM OTHOCSITCS Ki1acchl U HHTEpdeiichl (a Takxke cTpokn). [TaMarte s
HUX BblAENsieTCA U3 Kyud. [Ipy KOMpoBaHUHU CCHUIOYHOTO THIA CO3/1a€TC €Il OJIHA CChUIKA Ha
TOT %€ OOBEKT.
OnuuieM cienyromue CTpyKTypy M Kilacc:
struct sfoo {
public int x;

}
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1.6.

class cfoo {
public int x = 100;
}

[TepBoe oTnu4Ke CTPYKTYPHI OT KJlacca — B CTPYKTYpPE HEb3s MHUIHAIN- 3UPOBAThH
3JIEMEHTHI JaHHBIX, B KJIacCe MOKHO (M HYXHO). CTpYKTYpbI U Ki1acchIC# OTIMYAIOTCS TEM, UTO
KaK]IbIF 3JIEMEHT UMEET CBOM MOIU(PHUKATOP TOCTYIIA.

B Merone Main mpoBezieM TeCThI CO CTPYKTYypoi sfoo:

sfoo s1; s1.x=100;

// konus TUNA

sfoo s2 =s1;

// BoIBOAUM cTPYKTYPHI S1 1 s2 Console.WriteLine('s1.x={0} s2.x={1}", s1.x, s2.x);

// m3MeHHM $2s2.Xx = 555;

/I cnoBa BbIBOAUM CTPYKTYPHI S1 u s2 Console.WriteLine("'s1.x={0} s2.x={1}", s1.x, s2.x);
3anmyctum nporpammy. Y 6emumcest, 9To 0ObEKT S2 U3MEHUJICS.

Taxue 5ke TECThl HY>KHO BBITIOJIHUTH C K1accoM cfoo, Ha3bIBasi IEpeMEHHbIC

cluc2:

/] kaacehl

cfoo c1 = new cfoo();

// konus THNA

cfoo c2 =cl;

// BeIBOAUM cTPYKTYPHI ¢l u ¢2 Console.WriteLine("cl1.x={0} c2.x={1}", c1.x, ¢2.x);

// m3MeHHM c2c2.x = 555;

/I cnoBa BeIBOAUM CTPYKTYPHI ¢l 1 c¢2 Console.WriteLine("¢1.x={0} c2.x={1}", c1.x, ¢2.X);

Bropoe oTinuune cTpyKTyphl OT Kjlacca — CTPYKTYpPY He 00s3aTeNIbHO CO3- AaBaTh MPU
MOMOIIM NEW, a MPEICTABUTENh KJIacCa CO3/Ia€TCsl TOIBKO MPHU TI0- MOIIU NEW.

Bce ectb 00beKT
Co3manum NpoeKT KOHCOJIBHOTO npuiioxenust C#.
Hassanue mpoexta — SharpObjects.

B .NET Bce ectb 00beKT, Ipou3BoAHbINH OT System.Object, 1 Bce 00BEKTHIMMEIOT METOIbI
ToString, GetHashCode, GetType, Equals.

B Main BbIBOIUM CBOICTBA Pa3HBIX 00BEKTOB:

static void isobject() {inti = 128;

1.6.1.

Console.WriteLine("{0}", i.ToString()); Console.WriteLine(''{0}", 256.ToString());
Console.WriteLine(" {0}'", 256.GetTypeCode()); Console.WriteLine("{0}", i.GetType());
Console.WriteLine("{0}", i.GetTypeCode()); Console.WriteLine("{0}", int.MaxValue);
Console.WriteLine("'{0}", int. MinValue); Program p1 = new Program();

/| Andopmanus 06 00beKTe

Console.WriteLine("ToString: {0}", p1.ToString());

Console.WriteLine('""HashCode: {0}", p1.GetHashCode());

Console.WriteLine(" Type: {0}", p1.GetType());

/l co3maeM emie oAHy cchlIKy Ha p1Program p2 = pl;

// 006a 3K3eMILIAPA YKA3bIBAIOT HA 0HY o0JiacTh namaTu?if (p1.Equals(p2)) {
Console.WriteLine(" ToT :xe 3x3emnasip!');

}
}

3amemenune MmetoaoB SystemObject
Co31aauM NpoeKT KOHCOIBHOTO npuiioxkeHus C#.
HasBanwne npoekta — SharpObjectOverride.
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OnuceiBaeM kiacc Person:
namespace SharpObjectOverride {class Person {
public string name ="";
public string ssn=""; // HOMep cOUMAIBLHOI0 CTPAXOBAHUS
public byte age = 1;public Person() {}
public Person(string n, string s, byte a) {name = n;
ssn = s;age = a;
}
}

struct sfoo {
3amemraem B kiacce Person meromast Object:
public override string ToString() { StringBuilder sb = new StringBuilder();sb.Append(" [Name =
" + this.Name); sb.Append(" SSN =" + this.SSN); sb.Append(" Age =" + this.age + "|");
return sb.ToString();
}
public override bool Equals(object 0) {Person temp = (Person)o;
bool eq = temp.Name == this.Name;eq &= temp.SSN == this.SSN;
eq &= temp.age == this.age;if (eq) {
return true;
} else {
return false;

}
}
public override int GetHashCode() {return SSN.GetHashCode();
¥
Merox Main:
Person p1 = new Person('"'Fred", ''222-22-2222", 98);Person p2 = new Person('"Fred", '"222-
22-2222", 98);
if (p1.Equals(p2) && pl.GetHashCode() == p2.GetHashCode()){ Console.WriteLine("P1 u P2
OIUHAKOBBI");
} else {
Console.WriteLine("P1 u P2 pa3ubie");
}
// MeHsieM cocTosiHUE p2p2.age = 2;
// cpaBHUBaeM 3aHOBO
if (pl.Equals(p2) && pl.GetHashCode() == p2.GetHashCode()){ Console.WriteLine("P1 u P2
OJIMHAKOBBI'");
} else {
Console.WriteLine(''P1 u P2 pa3ubie');
}
// ucnoab3yem 3amenieHHbiii MeToa ToString:Console.WriteLine(p1.ToString());
// WriteLine Bbi3biBaeT MeTo ToString aBToMmaTnyecku
Console.WriteLine(p2);
Kpome BupTyanbHbix MeTo10B, System.Object uMeeT nBa cratuueckux me-toaa Equals n
ReferenceEquals:
/l cratnyeckne wieHbl System.Object
Person p3 = new Person(''Sally", '"333", 4);Person p4 = new Person(" Sally", 333", 4);
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1.7.

/| onuHakoBo Jin BHYTpeHHee cocrosinue p3 u p4? Jla! Console.WriteLine("P3 u P4
onuHakoBbl: {0}",
object.Equals(p3, p4));
// IpeACTABJISIOT JIX OHU OJMH M TOT ke 00beKkT B mamaTu, Her! Console.WriteLine(""P3 u
P4 oano u 1o ke: {0}",
object.ReferenceEquals(p3, p4));
3amyckaeM Iporpammy, yoexxaaemcsi, uto p3 u p4 oJMHAKOBBI, HO HE OJIHO U TO JKe.
Craruueckue MeTobI Ki1acca Environment
Co3manum NpoeKT KOHCOJIBHOTO npuiioxenust C#.
HasBanue mpoekxta — SharpEnviron.
Merton Main:
// onepanMoOHHAas cUCTEMa
Console.WriteLine("OS: {0}", Environment.OSVersion);
/] TeKyIIM#A KAaTAJI0r

Console.WriteLine("Dir: {0}", Environment.CurrentDirectory);

1.8.

AN DN B~ W

1.9.

// CHUCOK JIOTUYECKHUX TUCKOB

string|] drives = Environment.GetLogicalDrives();for (int i = 0; i < drives.Length; i++) {
Console.WriteLine("Disk {0} : {1}", i, drives[i]);

H

/I Bepeust miargopmsl NET

Console.WriteLine(".NET: {0}", Environment.Version);

KoHTposabHbIE BOIPOCH! U YITPaKHEHUS

. Onumure curHarypy metona Main.

. Kak nosyuuts 10ocTyn Kk apryMmeHTaM KOMaHJHOW CTPOKH?

. Onummre BbIBOJ ¥ (POPMATUPOBAHHBIN BBIBOJ IEPEMEHHBIX.
. [lepeuncnure CTpyKTypHBIE U CCHIIIOYHBIE TUIIBI.

. UeM CTpyKTypHBbIE TUIIbI OTJINYAIOTCS OT CCHUIOYHBIX?

. HazoBute 001mme MeTon6I BCeX 0OBEKTOB.

ITPAKTUYECKAS PABOTA Ne 9. METO/IbI KJTACCA SYSTEM.ARRAY

Ciyyalinble ynciia

Co31aauM NpOEKT KOHCOIBHOTO NpuitoxkeHus C#.
Ha3zpanue npoexra — SharpRandom.
OnuceiBaeM kinacc Teenager:

class Teenager {

/] 1JIS TeHepalMu CJIyYalHbIX YU CeJ

private Random r = new Random();

}

Omnumem meton Complain (B knacce Teenager):
public string Complain() {

string[] messages = new string|[5] {

"A s nosuxen?'", "OH nmepBblii Havau..", "I ycran...",""HenaBuky mkoay!", "Bbl Taaak
3a0Jayskaaerecn!"

¥3

return messages| GetRandomNumber(5)];

}

Onumem meton GetRandomNumber (B knacce Teenager):
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public int GetRandomNumber(int upperLimit) {
// Random.Next() Bo3BpaiaeT ciay4yaiiHoe 1ejaoe Yucjao
/' B ntmana3one ot 0 10 upperLimitreturn r.Next(upperLimit);
}
Merton Main:
Teenager mike = new Teenager();
// mike, HAYMHAH KATOBATHCS
for (inti=0; i <12; i++) { Console.WriteLine(mike.Complain());

}

Kiacc Array onpenensier MHOTO TUIe3HBIX MeToA0B: Clear — ouuIiaeTmana3oH MaccuBa,
CopyTo — komupyeT MmaccuB B Apyroi, Reverse — pac- cTaBisieT 2JIeMEHThI B 00paTHOM
nopsiake, Sort — copTupyeT MaccuB (ecnu or- peneneH unrepdeiic [Comparer), u npyrue ...

B Main co3gaem maccuB 1 IpoOyeM HAMTH SJIEMEHT:
string[] N = new string][] { "'123", "456", "189" };for (inti= 0; i < N.Length; i++) {
Console.WriteLine(N[i]);
}
// nouck
int index = Array.BinarySearch(N, '"456'"); Console.WriteLine(''Haiinen saement {0}",
index);
Pa3BopaunBaeM Maccus:
// pazBepHem MaccuB Array.Reverse(N); Console.WriteLine(''PazBepuyTo'); for (inti=0; i
< N.Length; i++) {
Console.WriteLine(N[i]);
}
CopTtupyeM Maccus:
// copTupoBKa
Array.Sort(N); Console.WriteLine('" CoprupoBano'); for (inti=0; i < N.Length; i++) {
Console.WriteLine(N[i]);
}
OunctuM ABa JIEMEHTA:
/I ouucTum 2 3s1ementa Array.Clear(N, 1, 2); Console.WriteLine(" Ouneno");
for (int i = 0; i < N.Length; i++) {Console.WriteLine(N[i]);
}
Console.WriteLine(''Pa3mep {0}'", N.Length);

IIpakTnueckas padora 10 Ileperpy3ka onepaTopoB u MeTO10B
Heasb 3ansaTus: [loayunts npakTHdecKre HaBbIKU CO3JIaHUsI TEPErPyKEHHBIX
OIIepaTOPOB U METOJIOB B KJIACCAX
Ilepeyenb 000py10BaHUS U IPOTPAMMHOIO O0ecTieYeHU s
[epconanbuslit komneioTep Microsoft Office (Word, Visio) Microsoft Visual Studio

Kpartkue Teopernyeckue cBe1eHUs
IMomumopdusm - obecrieunBacT BO3MOKHOCTD 3aJJaHUs PA3TUIHBIX pPeaTn3aruil
HEKOTOPOI'0 €AMHOI0 110 Ha3BaHUIO METO/1a JUUIS KJIACCOB PA3JIMYHBIX YPOBHEN uepapxui. S3bik
IIPOrpaMMHUPOBAHUS MOAJEPKHUBAET MOTUMOP(U3M, €CITU KIIACChl C OAMHAKOBOH
cnenruKanueil MOryT UMETh Pa3InYHYIO pPeaM3alliio — HAIPUMEp, peah3aliis KJ1acca MOKET
OBbITb U3MEHEHA B ITPOLIECCE HACIIEAOBaHUS

68



B C# nomnyckaercsi COBMECTHOE MCIOIb30BAaHUE OAHOIO U TOTO KE UMEHU ABYMS WU
0oJiee METOIaMU OJTHOTO M TOTO K€ KJlacca, MPH YCIOBUHU, UTO X apaMeTpbl OOBSABISIOTCS MO-
paszHOMY.

CymiecTBOBaHHUE B KJIACCE METOJIOB C OJJHUM U TEM K€ IMEHEM Ha3bIBAETCs MIEPErPy3KOH,
a caMu OJIHOMMEHHbIE METO/Ibl HAa3bIBAIOTCS MEpPETrpyKeHHBIMU. [leperpy3ka MeTo/10B Moie3Ha,
Korja TpedyeTcs pemniaTh o100HbIE 3a/1a4u ¢ pa3HbIM Habopom aprymeHToB. [leperpyska
METO/I0B OTHOCHUTCS K OZJHOMY M3 CIIOCOOOB peain3anuu noaumopdusma B C#.

[Teperpy3ka xapakTepHa 1 JJisl 3HAKOB OIepalii. B 3aBUCUMOCTH OT TUIIOB apTyMEHTOB,
OJIMH ¥ TOT K€ 3HaK MOXET BBITIOJIHATH (DaKTHUUECKU pa3HbIe oneparuu. Kiaccuueckum
MIPUMEPOM SBIISIETCS 3HAK OINEPALUN CIOKEHHUS «1», KOTOPBII UTPAET POJIb ONEPALNU CI0KEHHS
HE TOJBKO N5 apu(hMETUIECKUX JaHHBIX PA3HBIX TUIIOB, HO U BBITTOJIHSAET KOHKATEHAITUIO CTPOK.

[leperpy3ka TpeOyeT yTOUHEHHUS CEMaHTHKH BbI30Ba MeTojaa. Korja BcTpeuaercs BbI30B
HENEPErpy>kKEHHOI0 METO1A, TO UMsI METO/Ia B BEI30BE OJJHO3HAYHO OIPEAEISAET, TENO0 KaKOIro
METO0/1a TOJKHO BBINOJIHATHCS B TOUKE BbI30Ba. Korna e MeTos neperpy»eH, To 3HaHUSI UMEHH
HEJOCTATOYHO - OHO HE YHUKAIIBHO. Y HUKQJIbHOW XapaKTEPUCTUKOMN NIEPETPYKEHHBIX METOI0B
ABIJISIETCS] X cUTHAaTypa. [leperpyxeHHble METOABI, UM OAMHAKOBOE UM, JOJIKHBI OTIIMYATHCS
7100 YHUCIIOM apTyMEHTOB, JIN0O UX TUITAMU, JINOO KIIFOUEBBIMH CIIOBaMH (OTMETHUM: C TOYKU
3pEeHUs CUTHATYpPBI, KJIl04YeBbIe cioBa ref u out He OTIIMYAIOTCS). Y HUKAJIbHOCTh CUTHATYPBI
MO3BOJISICT BBI3BATh TPEOYEMBIi MeperpyKEHHBII METO/I.

[Teperpyska mmpoko ucmoib3yercs npu nocrpoernn oudamoreku FCL. Hampumep,
kiacc Convert, y kotoporo 16 MeTo/10B ¢ pa3HbIMU UMEHAMHU, 3aBUCAILLIMMU OT 1I€JIEBOrO THUIIA
npeoOpazoBanms. Kaxapiit u3 3Tux 16 METOIOB NEpErpyKeH, U B CBOIO OYepeib, UMeeT 16
peanu3anuii B 3aBUCUMOCTH OT TUIIA UCTOYHHKA.

[Tpumep.
Meron OyzaeT 106aBISTh ApryMEHTBI IPYT K IPYTY U BBIBOJUTH PE3YIIbTAT:
public static void AddAndDisplay(char a, char b)

{
Console.WriteLine(a. ToString() + b.ToString());

}
public static void AddAndDisplay( bool a, bool b)

{
Console.WriteLine(a || b);

}

static void Main(string[] args)

{

AddAndDisplay(5, 8); / 13 AddAndDisplay('C', '#"); // "C#" AddAndDisplay(true, false); / "C#"
Console.ReadKey();

}

ITpu BbI30BE METO/a, KOMIWJIATOP CaM pelraeT, kakoi BapuanT meroga AddAndDisplay
HEO00XOINMO BEI3BATh.

CoBepI1IeHHO HEOCTATOYHO, YTOOBI METO/bI OTIMYAIHUCH TOJIBKO THIIAMHU
BO3BpAIlaeMbIX 3HaYeHNi. OHM MOTYT TaKKe OTJIMYAThCA YHCIOM CBOMX mapameTpoB. Korma
BBI3BIBAETCS IEPETPYKAEMBIN METOI, TO BBIIIOJIHACTCS TOT €r0 BapUaHT, ITapaMeTpbl KOTOPOTO
COOTBETCTBYIOT (I10 THITY ¥ YHCITY) TIEPEIaBAEMBIM apIyMEHTaM.

IIpumep:
class GreetDemo
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{

static void Greet( )

{
Console.WriteLine("Hello");

}

static void Greet(string Name)

{

Console.WriteLine("Hello " + Name)

}

static void Main( )

{
Greet( ); Greet("Alex");

b
}

3aganus
W3yauTh TeOpeTHUSCKHE CBEICHHS 1 3aJJaHHE K paboTe
Hcnonb3ys 3ananne npakTuaeckoi paboTel 22, co3AaTh KOHCTPYKTOPHI H METOIBI KJlacca

3 B cooTrBercTBHU C BApUAaHTOM 3aJlaHud COCTABUTH OTJIA)KCHHYIO
nporpammy.

IHopsiiok BbIOJIHEHHsT pA0OTHI
N3yunth TEOpeTHYECKUE CBEICHUS U 3a/IaHKE K paboTe
B COOTBETCTBUU C  BAPHAHTOM 3ajaHus COCTaBUTh OTJIAKEHHYIO

IporpamMmy.

Conep:xanme oT4yera
HazBanue paboTsr
Lenb paboThl
TexHuueckue cpeacTBa 00yueHus
3ananus (ycJIoBHs 3a7a4)
[Mops ok BITOTHEHUS paOOTHI
JIMcTHHT OT/IaXKEHHOM MPOrpaMMbl B COOTBETCTBUH € BapUAHTOM 3aJaHUs
OTBeTbI HA KOHTPOJILHBIE BOTIPOCHI
BriBox

BapuanTsl 3axanuii
Coznath B KJacce€  METOAbl,  Pa3IMYarOLIHECs TAIIOM  BO3BpalaeMbIX
3HAYEHUI U TUITAMH apTyMEHTOB, COJIEpKalllhe IEPErPY3Ky METOIA:

Cymma (0JHOMEpPHBIE MACCHUBBI, JTOTMYECKUE 3HAYECHUS], 1IEJIbIe 3HAYCHU)
PazHocTh (MaccuBBI, CTPOKH, TI€TTbIC 3HAYCHMS )

[TpousBenenre (MaTpuIlbl, JOTHUECKUE 3HAYCHUS, 1I€TIbIE 3HAUCHMS )
[lepeceuenune (MacCUBBI, CTPOKH, TTPSIMOYTOJIGHUKH )

5. OOGbenunenue (MaccHBbI, CTPOKH, TIPAMOYTOJILHUKH)

0. Ortpuuanue (JIOrUYecKie 3HAYEHHS, CTPOKH)

7. Cymma (BeKTOpa, JJOTHYECKHE 3HAYCHHS, BEIICCTBEHHBIE 3HAYCHHS)
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8.  Pa3HOCTB (BEKTOpPA, OKPYKHOCTH, BELIIECTBEHHbIE 3HAYCHHS)

9. TIlpousseneHue (BEKTOPA, IOTHYECKHE 3HAYCHHS, BEMIECTBEHHBIE 3HAUCHHS )
10. Tlepeceuenue (oxkpyKHOCTH, TIPSIMBIE)

11. O6bemunenue (OKpyKHOCTH, CMEXKHBIE YIJIbI)

12. DxBuBaneHTHOCTH (MACCHBBIL, IOTUYECKHIE 3HAYEHHUS, CTPOKH)

13. Cymma (BekTOpa, MOrMueckye 3Ha9€HNs], BEIICCTBEHHBIE 3HAYCHHS)

14. Tlpoussencuue (BekTOpa, TOrHYECKHE 3HAYEHHS, BENIECTBEHHBIE 3HAUCHHS )
15. Tepeceuenue (okpyKHOCTH, PAMBIE)

16. PasnocTh (MaccuBbL, CTPOKY, Ie/Ible 3HAYCHHUS)

17. Tlpoussenenue (MaccHBBI, JOrMUECKUE 3HAUCHUS, IENbIE 3HAYCHMS)

18. PasHoCTE (BekTOpa, OKPY’KHOCTH, BELIECTBEHHBIE 3HAUCHHS)

19. Orpunanue (norumyeckue 3HaUEHMs, CTPOKH)

20. Tlepeceuenue (OKPYKHOCTH, PSMBIE)

21. Cymma (ogHOMEpHBIE MACCHBBI, JIOTUYECKHUE 3HAUEHHUS, 11eJIble 3HAUCHHS)
22. Pa3HOCTb (MaCCHBBI, CTPOKH, LETbIE 3HAYEHHS)

23. OObenuHenre (OKPYKHOCTH, CMEXKHBIE YIJIbI)

KoHTposibHbIE BOPOCHI

I. Yo Takoe nonmumopuzm?

2. Jiia yero npeHa3HAueHA Eperpy3Ka?

3. K xaxum anemeHTam Kiacca IpuMeHsIETCs Ieperpy3Ka?

4. Kakue XapakTepuCTHKH OKa3bIBAIOT BIMSHHE HA WICHTHU(HKAIIUIO METOJA U
MOTYT OBITh TIEPETPYKCHBI?

5. MoskHO JI1 IeperpyxaTh BCTpoeHHbIe oneparu C#?

6. O6mast hopma mieperpy3Ku oreparopa.

7. YeM oTIIMIAI0OTCS TIEPETPy3KH YHAPHOTO M OMHAPHOTO OTIEPaTOpOB?

IMPAKTUYECKAS PABOTA Nel3-15.
Kiacc FileStream
Kiacc FileStream npencraBisieT BO3MOKHOCTH TI0 CUMTHIBaHUIO U3 (haityia u 3amucu B daitir. OH
No3BOJIsieT paboTaTh Kak € TEKCTOBBIMM (paiimamu, Tak W c OuHapHbIMH. OH co3maércs
CJIEIYIOIIUM 00pa3oM:
FileStream fileStream = new FileStream(path, FileMode.Create);
31ech B KOHCTPYKTOp TepefacTcsl JBa mapaMmerpa: myTh K ¢aitny u nepeuncienue FileMode.
JlanHOE TmepednclIeHUe YKa3bIBa€T Ha pEeXHM JocTyma K ¢aily U MOXKeT NPUHUMATH
CIIEyIOIINE 3HAYEHUS:
Append: ecnu aiin cymecTByeT, TO TeKCT AoOaBisercs B KoHel (aitn. Ecnu ¢aiina Het, To oH
coznaercs. @aii OTKPBIBAETCS TOJIBKO JUIS 3AITUCH.
Create: co3zmaercs HOBbIH (haiin. Ecnu Takoi (aii y:xke CyIecTByeT, TO OH Iepe3anichiBacTCs
CreateNew: co3naercst HOBBIHN (aitn. Ecin Takoil ¢aiin yxe cymecTByeT, TO OH NPHIIOKEHHUE
BBIOpAchIBaET OIMMUOKY
Open: otkpsiBaeT (aiin. Ecnu ¢aiin He cyniecTByeT, BBIOPAChIBAECTCS UCKIIOUCHHE
OpenOrCreate: ecnu (aiis CylmecTByeT, OH OTKPBIBACTCS, €CITU HET - CO3/1a€TCS HOBBIN
Truncate: ecniu aiin cymecTByer, To OH nepe3anuceiBaercs. daiiin OTKPHIBACTCA TOJNBKO IS
3aIHCH.
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Taxxke MOKXHO UCIIOJIb30BaTh CTaTHUECKUE METOIbI Kiiacca File, Hapumep
FileStream fileStream = File.Create(path); // co3gaTs HOBBII (aiin

Win
FileStream fileStream = File.Open(path); // oTKpbITh (haiist ¢ OCTYNIOM Ha YTEHUE U 3aMKCh
s paboThI c OMHApHBIMU daitnamu IIpeHa3HaueHa napa

kiaccoB BinaryWriter u BinaryReader. OTu kiaccel TO3BOJISIIOT 4YHWTaTh M 3alMCHIBATh
TaHHBIC B ABOUYHOM (hopmare.

OcHoBHBIE MeTO1a Kitacca BinaryWriter

Close(): 3akpbIBaET MOTOK U OCBOOOXKIAET PECYPCHI

Flush(): ounmaer 6ydep, 1omucheiBas U3 HETO OCTABIINECS JaHHBIC B (haiiil

Seek(): ycTaHaB/IMBaEeT MO3ULUIO B IOTOKE

Write(): 3anuchiBacT JaHHBIE B IOTOK

O6mwexT BinaryWriter coznaéres Tak:

BinaryWriter binaryWriter = new BinaryWriter(fileStream);

J1st Toro, 94TO0bI 3aKPBITh OTOKH M OCBOOOIUTH PECYPChl MOXKHO HMCHOIb30BaTh MeTo ] Close().
Ho ynobnee ucmonap30BaTh TUPEKTUBY USIng

using (FileStream fileStream = new FileStream(path, FileMode.Create))

using (BinaryWriter binaryWriter = new BinaryWriter(fileStream))

{
b

WJIA MOYKHO COKPATHUTh 3aITHCh:
using (var binaryWriter = new BinaryWriter(File.Create(path)))

{
j

Bunapusie ¢aiinbl (3amuch)

Co3naiite METOT

static void CreateTheNewFile(string path, params int[] values)

KOTOPBI 3amuchiBacT B (aiia IenblXx 4Yucen HaO0op 3HAYCHHWH, NEPEUHCICHHBIX depes
3anaTyo. Yka3zanue EcTb pazHble BUIbI OMMOOK, IPH KOTOPOM paboTa ¢ (ailiioM HeBO3MOXKHA,
HaIrpuMep OTCYTCTBHE TIpaB IOCTyma K ¢ainy. UToObl mporpamMmma He "BhuleTana', HCIOIb3yHUTE
KOHCTPYKIIHUIO try...catch

try

{

}

catch (IOException e)

{
}

Hcnonp3yiiTe try... catch B MeToe miii moMecTuTe B OJI0K try BRI30B METO/IA.

UreHue 31eMeHTOB U3 (aiina (mociaenoBaTeabHbIi T0CTYI)

Jns  ureHuss 3HaueHMd U3 (Qaitma  ucnoiab3dyeM o0BekT THma BinaryReaderm  ero
metonel ReadBoolean(), ReadChar(), ReadDouble(), ReadInt32()u  1.n. Co3manme oObekTa
BinaryReader ananornyno co3ganuio o0bekTa kiacca BinaryWriter. [l mocnmemoBaTenbHOTO
YTEHHsI SJIEMEHTOB U3 (paiiya UCIOIb3yeM ITUKIT:

using (FileStream fileStream = File.OpenRead(path))

// 3anuch nHpOpManuu B (aitn

// 3anuck uHpOpMaIHK B (aiin

// K01, BBI3BIBAIOIIHNI OITHOKY

Console.WriteLine($"Ommubka o6padotku daiina {e.Message}");
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using (BinaryReader binaryReader = new BinaryReader(fileStream))

{
while (binaryReader.PeekChar()!=-1)
{
// 06paboTKa 3HaUECHU I
}
}

Co3naiite METOT
static void ReadFile(string path, uint n = 10, string delimiter =", ")
KOTOPBIN MPUHUMAET UMsl (haiijia 1EeIbIX YUCENT M BEIBOJAUT MX HA KOHCOJIb O N YHCel B KaXI0u
cTpoke (3HaueHue mo ymomvanuio it N = 10, N > 0). Jna mycroro ¢aiina BBHIBOAUTH
coobmenue <empty file>. (Mcnons3yem cBoiictBo Length o6nvekra FileStream)
Urenue 31eMeHTOB U3 (aiina (MpOu3BOIBHBINA JOCTY)
B derpipéx crmenyrommx 3amadax wucmoiabdyeM Merton long Seek(long offset, SeekOrigin
origin) ycTaHaBIUBAET MO3UIMIO B IMOTOKE CO CMEIICHHWEM Ha KOJHMYECTBO OAWT, YKa3aHHBIX B
napameTtpe offset. SeekOrigin - mepedncinenue ¢ Tpems 3HaYCHUSIMHU
SeekOrigin.Begin: Hauano Qaiina
SeekOrigin.End: konen daitna
SeekOrigin.Current: Texy1as mo3uius B (aiiie
CwMmernieHre MOXKeT OTpUIATENbHBIM, TOTIa KYpCOp CIIBUTAeTCsl Ha3ald, €CIU MOJOKUTENBHOE - TO
Briepe. Eciu MBIl XOTUM IpodnTaTh U3 (haiiia HeablX YUCeN TPEThE YUCIIO, MBI ITHIIEM:
using (FileStream fileStream = File.OpenRead(path))
using (BinaryReader binaryReader = new BinaryReader(fileStream))
{

fileStream.Seek(3 * sizeof(int), SeekOrigin.Begin);

Console.Write(binaryReader.ReadInt32());
}
Jan OwnHapsbid ¢aiin nenbix uncen. OOHYIUTH €ro MUHUMANbHGIU YJIEMEHT (CYUTaTh, YTO B
daiine o exuHCTBeHHBIN). Eciu daiin myct, Hu4ero He aenarh. Y kazanue. Bo-nepBbix, cienyer
HaWTH TIO3UIMI0 MHUHUMAJIBHOTO JjeMeHTa (mois3yschk Position).Bo BTOpeIX, ¢ momoIisio
metona Seek, crmemyeT mepelTH B MO3UIMI0O MHHHMAIBLHOTO JJIEMEHTAa W 3amucath B (Qaiin
MEPEMEHHYIO C HYJIEBbIM 3HaueHHeM. TecTupoBanue. B 0CHOBHOM mporpamMme sSIBHO CO3JailTe U
oOpaboTaiite yetbipe (aiina (00s3aTENBHO MPOBEPHUTH MYCTOH M (aill U3 OAHOTO DIIEMEHTA).
Jna kaxxgoro Qaiina: pacrneyaTaTb HCXOIHOE COAEPKUMOE, OOHYIUTh MUHUMAJbHBIN 3JIEMEHT,
pacrieyaraTh cojaepkumoe (Qaiiia mocie HW3MEHEHHs. YKa3aHue K TeCTHPOBAHMIO. Y JOOHO
3amucaTh UMEHa CO3JJaHHBIX (DaiJIOB B MACCHUB CTPOK U 00pabOTaTh MX B IUKIIE.
Jlan OuHapHBII (aiin uenpX yrcen. YBEIUYUTh BCE €ro AJIEMEHTHI B /1Ba paza. TectupoBanue. B
OCHOBHOW TIporpamme sIBHO co3faiiTe u oOpaboraiiTe ueThipe ¢aiina (00s3aTeIbHO MTPOBEPHUTH
nycTol U (aiia U3 OHOTO IEMEHTA).
Jan ¢aiin nensix gncen (BO3MOXKHO IycToi). UHBepTHpOBaTh €ro (TO €CTh M3MEHUTh B HEM
MOpSOK  DJJEMEHTOB Ha  oOpaTHblil).3ameuanume. He 3a0ynbre, UYTO  HCHOJIB30BaTh
BCIIOMOTATeNbHBIN  aiin sanpewaemcs. TectupoBanne. B OCHOBHOM TmporpamMme co3aaTh H
oOpaboraTh ueTblpe ¢aitna (00s3aTeNbHO NPOBEPUTH MNYCTOH, (aiim M3 OAHOTO U ABYX
3JIEMEHTORB).
Jlan OuHapHbld (aiin. YaBouTh ero pasmep, 3amucaB B KoHell (aiiia Bce ero HCXOIHbIE
3JIEMEHTHI B oopamnom nopsanke.3ameuanue. He 3a0ynbTe, 4TO UCIOJIb30BATh
BCIIOMOTATeNbHBIN (aitn 3anpewjaemcs.TectupoBanue. B 0CHOBHOM IporpamMme sIBHO CO3/1aiiTe
u oOpaboraiite Tpu ¢aiina (00s3aTebHO MycTon (aiii, (haits u3 0JHOTO MEIOTO YHCIIA).
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O06paboTka TeKCTOBBIX (hailioB
// ik mo ctpokam (aiina - mepBeIi Crocod
using (var sr = new StreamReader("a.txt"))

{
string line;
while ((line = sr.ReadLine()) != null)
Console.WriteLine(line);
b

//Iuk o cTpokam (aiina - BTopoit crmocod
using (var sr = new StreamReader("a.txt"))
{

while (!sr.EndOfStream)

Console.WriteLine(sr.ReadLine());

}
Jan TekcToBbIi aitn. BeiBecTu Bce CHMBOJBI, COJEpKamuecs B 3TOM (aiisie, ¥ UX KOJIbI
(ucnonme3yiite meton Read()) . Ilocumrtath oOIIEe KOJWYECTBO CHUMBOJOB B BBIXOJHYIO
MEPEeMEHHYIO METOJa. BBISICHHTH, Kakue KOABl y CHMBOJOB, 0003HAYAIONIMX KOHEIl CTPOKH
(OTBET yKaKuTe B BHJI€ KOMMEHTapHs). BeISICHUTE KO po0ena.
Hano 1emoe HeorpunarenbHoe uyucio Nu cumBon C. Co3maTh TEKCTOBBIM  (haid,
coaepkamuii N cTpok, nepBas U3 KOTOPBIX COCTOUT M3 OJHOr0 cuMmBoja C, BTOpas — U3 JIBYX,
TpeThst — u3 TpEX u T.1. ([Tonmp3yemcst meronamu Write() u WriteLine())
Janbl nBa TekcToBBIX (haiina. JlomwcaTth comepkumMoe BTOporo ¢aiiga B KOHEI[ TEPBOTO.
(Ucnonb3yem StreamWriter, HAWITUTE MOAXOAAIIUN KOHCTPYKTOD)
Jan TekcTtoBpId (aitl. YaganuTh W3 HEro BCE NYCThIE CTPOKHU. YKa3aHue. Bce 3amaum
HA U3MeHeHue COJEPKUMOT0  TEeKCTOBoro  (Qaitma  (kpomMe  JOMOJHEHHWs)  PEmIaloTcs
C HCMoJIb30BaHMeM BpeMeHHOro aiisna. Coznanue BpemeHHOTO (paitima oOCyKmaeTcss Ha
IaHHOU CTpaHuLe. BaMm Heo0XxoauMo0 Hamucarh BCIIOMOTaTENbHYIO
dbyakuuro MakeTempFileName nist  renepaniun  uMeHu BpeMmeHHoro (aitma. Ilepenenaiite
¢yHKLHMIO ¢ TaHHON cTpaHMLbI Ha 36K C# U nHUIManu3upyire newFileName o onucanHomy
Ha CTpaHUIE NPUHIUITY.
CpenctBa System.1O.File 11 paGoTsl ¢ TEKCTOBBIMU (aiiamu
Jlan TexctoBbiil  daiin. OnpenenuTh KOJIMYECTBO MYCTHIX CTPOK B 3TOM (haiisie, MCIOJIB3Ys
crarnueckuii Meton ReadLines kmacca System.1O.File.
Jan csv-daiin, comepxammuii nenasie uyncia. Hatu cymmy uymcen B KakaoW cTpoke daiina
(pemienre oopMHUTh B BHAE (YHKIIMH, BO3BpaLIaloOIIell MaccuB LenbIX yuced). Jns mycton
CTPOKH CJeayeT Bo3Bpamarh HoOJb. 3ameuyanue 1.Kaxnmas crpoka daiina B ghopmame
CSV (comma-separated values — 3HaueHHs, pa3AeiEHHBIC 3alATHIMU) COJACPKHUT 3HAYCHHS,
paznenéunpie 3amsaThiMH. YKa3zanue 1. Mcmons3oBare meton Split s W3BICUECHHUS] YHCEN W3
CTPOK u meton int.Parse amst npeoOpa3oBaHus ux K TUMy integer ass
cymmupoBaHus. 3ameuanue 2. 3a1a4y MOXHO pellaTh C UCHOJIb30BaHUEM SBHBIX ITUKJIOB, INOO
C UCIOJIH30BAaHUEM METO0B MOCIEA0BATEIHLHOCTEH.
Jlannas 3a0aua ne mpedyem umerust coO0epHcUMO20 Patinos.
Co3narh B TekylleM Kartanore mamky text files, co3gare TaM HECKOJIBKO TEKCTOBBIX (haiiyioB
MPOCTO «PYyKaMU», MO>KETE€ CKOITUPOBATh Ty/Ja UMeroIuecs (anbl).
BriBectn mMmeHna daiinoB katasora text files (mpomeaypa ¢ OIHUM mHapaMeTpoM — HMEHEM
KaTajora).
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[lepenmenoBaTh Bce TEKCTOBbIE (haitnbl Karanora text files, no6aBuB k uMeHam npeduxc help-.

OT0 cienyeT BBINOJHUTH B MPOLEAYpPYy C JBYMSl MapaMeTpaMH — HMEHEeM Karajora u
npeduKcom).

CHoBa BBIBECTH UMeHa (haiIoB KaTajora.

Ykazauus.

UtoObl  MONMYYUTh CHUCOK HWMEH  (ailoB  Kartajora, HCIOJB3YHTE  CTAaTUYECKHM
merox System.lO.Directory.GetFiles. TekymeMy  KaTajlory  COOTBETCTBYeT — HUMs .,
pomuTenbsckomy — ...

UroObl oTnenuTh cOOCTBEHHO HMMs (Qaitna oT Bcero myTd K aitnmy (aOCOTIOTHOTO WU
OTHOCHUTEIILHOT0) UCToyIb3yiTe crarnueckuii meton System.[O.Path.GetFileName.

s dbopmupoBaHus UMEHU daiina C yTEM o yTH U UMEHU
ucnonb3yiite System.[O.Path.Combine.

UrtoObl neperMeHoBaTh (aiii, ucnons3yire cratuueckuit merox System.[O.File.Move.

Jlano HaTypanpHOE 4uciio K B TeKCTOBBIN (aiti, conepskamuii cioBa. Co3aaTh TEKCTOBBINA (aiil
M 3amMcath B HEro BCE CIIOBa JUIMHBI K U3 HCXOAHOTO (aiija Mo OAHOMY CIIOBY B
cTpoke. Yka3zanue. Bocronb3yiiTech meroaoM System.lO.File.ReadAllText ays YTEHUS
MCXOIHOIO daiina u System.lO.File.WriteAllLines ans 3aMnucH HOBOI'O
daiina. 3ameyanue. CIOBOM cYUTaTh HAa0Op CHUMBOJIOB, HE COJAEpXAIIuil MpoOeoB, 3HAKOB
NpENUHAHUS U OTPaHUYEHHBIN poOeraMu, 3HaKaMH MPENUHAHMS UM Ha4aJIOM/KOHIIOM CTPOKH.
Ecnu ucxonmueiit (aitn HE COIEpPKUT CIOB JUIMHBI K, TO OCTaBUTh PE3yJbTHPYIOMUN (aiin
nycteiM. TectupoBanme. Co3narsy karajor input-files/task-04 u  106aBUTh TyJa HECKOJIBKO
BXOJIHBIX TEKCTOBBIX (haillloB, Ha KOTOPBIX BbI IMPOBOJUTE TECTHpPOBaHHUE. YOETUTHCS, UTO
COOTBETCTBYIOIIME PE3YIbTUPYIONIUE (PaliiIbl COAEPHKAT TO, YTO HYXKHO.

Jlan TekcToBBIA (Haiiyl, B KaKIOH CTPOKE KOTOPOTO 3alMCAHO OJHO WU HECKOJBKO CIIOB.
Co31aTb HOBBIN TEKCTOBBIN (paiii U3 OTHON CTPOKH, B KOTOPOIl uepe3 mpoOelt 3anucaHbl epBble
CJIOBa CTPOK UCXOAHOTO (haiiia, 3aKkaHYMBAIOIIHUECS HA 33aHHYIO IIOJICTPOKY.

MMPAKTUYECKAS PABOTA Nel8
uHKancyasuusa C#
1. IEJIb PABOTBI
Lenpio paboTHI SBISETCS OCBOUTH OCHOBHBIC HABBIKH PA0OTHI ¢ OOBEKTAMU U KJIACCAMH, a TaK
K€ U3YIUTh CBOMCTBA U METO/IbI HEOOXOAMMBIE IS co3AaHus mporpamm C#.
KPATKHE TEOPETUYECKUE CBEJAEHUA
Knacc B C#, xak ¥ B JIpyrux s3blKax NPOTPaMMHUPOBAHUS, — O3TO MOJIb30BATEIbCKUNA THI
nanHeix (user defined type, UDT), KOTOpBIi COCTOMT W3 JaHHBIX (YacTO HA3BIBAEMBIX
aTpulyTaMy WU CBOMCTBAMM) U (PYHKUUSAMHU ISl BBIMOJTHEHUSI C 3TUMHU JAHHBIMU Pa3IM4HbIX
neicTBuil (3TU PyHKIMKU OOBIYHO HA3BIBAIOTCS MeTofamHu). Kitaccel MO3BOJISIOT TPYNIIUPOBATH B
€MHOE 1IeJI0€ JTaHHble M (YHKIMOHATIBHOCTh, MOACTUPYS OOBEKTHl peaibHOro mupa. MimeHHo
9TO CBOMCTBO KJIACCOB M 00ECIEYMBAECT OJHO M3 HanOoJiee BAXKHBIX MPEUMYIIECTB OOBEKTHO-
OPUEHTUPOBAHHBIX S3BIKOB MPOrPaMMUPOBAHUS.
Crounmbl 00bEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHPOBAHUS
B nmro6om si3p1ke mporpammupoBanus C# peaan30BaHbl TPU BAKHEUIIIUX MTPUHITATIA — «CTOJIIA»
00BEKTHO-OPHEHTHPOBAHHOTO TIPOTPAMMHUPOBAHUSI:
* UHKATCYJISIIHS: KaK 0OBEKThI IPSYYT CBOE BHYTPEHHEE YCTPOUCTBO;
* HaclleJOBaHUE: KaK B 3TOM SI3bIKE MOJJEPKUBACTCS TOBTOPHOE UCIOJIb30BaHUE KOAA;
* MOTUMOPGU3M: KaK B 3TOM SI3bIKE peaqr3oBaHa MMoJIep>KKa BHIITOJIHEHUS HY>KHOTO IeHCTBUS B
3aBUCHUMOCTH OT THIIa MEePEeIaBaeMOro 00HEKTa
Nuxancynsamus
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[TepBeIii  «cTONM» OOBEKTHO-OPUECHTHPOBAHHOTO MPOTPAMMHUPOBAHUS — 3TO HHKATICYJIISITHS.
Tak Ha3pIBaeTCsl CHOCOOHOCTH MPSTATh JETalld pealu3allid OOBEKTOB OT MOJb30BaTesen
THX 00BEeKTOB. Hampumep, mpeanonoxuM, 4yTo Bl co3aanu kiacc ¢ umenem DBReader (mms
paboThl ¢ 6a30i1 TaHHBIX), B KOTOPOM OIpeesieHo ABa rimaBHbIX MeTona: OpenO u Close().;

// Knacc DBReader ckpbIBaeT 3a cueT MHKAICYISIUH TOAPOOHOCTH OTKPBITUS

// v 3aKkphITHS 623 TAaHHBIX

DBReader f

new DBReaderO;

f.Open("C:

\

foo.

m

df"};

// BeimomnHsieM ¢ 06a30¥ JaHHBIX HY)KHBIC HAM JEHCTBUS

f.Close()

3

2

Ham Bemvbinmenssiii k1acc DBReader nukancynmupyer BHyTpeHHHE MOAPOOHOCTH TOTO, Kak
UMEHHO OH OOHapy>XUBAaeT, 3arpy’kKaeT, BBIMOJHIET ONEpalMd U B KOHIIE KOHIIOB 3aKPbIBAET
¢aitn gaHHBIX. 3a CUET HWHKANCYISALUU HPOrPaMMHUPOBAHHE CTAHOBUTCS TPOIIE: BaM HET
HEOOXOAMMOCTH  OECIOKOUTBbCSI 00  OTPOMHOM KOJMYECTBE CTPOK  KOAQ, KOTOpPHIC
BBITIOJIHSIOT CBOIO 33/1a4y CKpBITO OT Bac. Bce, uro oT Bac TpedyeTcss — co37aTh 3K3EMILIp
HY)KHOTO KJlacca M TepenaTtbh eMy HeoOXOAMMbIe COOOIIEeHHs (THUNA «OTKPBITH (aiiil ¢ UMEHEM
foo.mdf).

HacnenoBanue: OTHOLIEHUS «OBITH» U «UMETH)

Crnenyromuii  cronn  0OBEKTHO-OPHEHTUPOBAHHOTO — MPOIPAaMMHPOBAHUS — HACIEIOBaHUE.
[Ton HMM mMOHUMAaeTCsi BO3MOXKHOCTb CO3/1aBaTh HOBBIE OIpPENEICHHS] KJIacCOB Ha OCHOBE
CYLIECTBYIOIIUX. B CyIIHOCTH, HacjelOBaHUE IIO3BOJIIET BaM pacIIUPSATh BO3MOXKHOCTH,
yHaclieZJOBaHHbIE OT 0a30BOro Kjacca, B COOCTBEHHOM MPOU3BOJAHOM KJjlacce.

OTtHomieHue «ObITh»

Kak Mb1 momHuMm, Ha BepmmHe mo0ou uepapxum B .NET Bcerma Haxomutcs 0a30BBIf
kiaacc Object. B Hamell cuTyanuuum BO3MOXKHOCTH JTOTO KJlacca BHAydajle JONOJIHSIOTCS
BO3MOXKHOCTSIMH, IPUBHECEHHBIMU KJlaccoM Shape. Peub uner o cBoiicTBax, mojsix, MeToax U
COOBITHSIX, KOTOpBIE SIBIISIOTCS OOLIMMM JJISI BCEX T'€OMETPHUYECKUX (UTYp

(shapes). Kmacc Hexagon (mecTuyroiabHUK), TPOM3BOAHBIN oT Shape, pgomoiHsET
BO3MOXXHOCTH ~TNPEABIIYIINX JBYX O0a30BBIX KJIACCOB CBOMMH COOCTBEHHBIMH YHUKAJIbHBIMH
CBOMCTBaMH.

Korpga Bamu kinaccel

CBS3BIBAIOTCA JPYr C JPYrOM OTHOILIEHUSIMU HAacleAOBaHUSA, OTO O3HA4aeT, YTO BbI
yCTAQHABJIMBAaETe MEXAY HHMU OTHOWICHHS Tuma «ObITb» (is-a). Takoil THUN OTHOIICHUI
HA3bIBACTCS TAK)KE KJIACCUYECKUM HACJIEI0BAaHUEM.

B mupe 00BEKTHO-OPHEHTHPOBAHHOTO MPOrPAMMHPOBAHHUS HCIIONB3YyeTCs emle oaHa (opma
MOBTOPHOTO MCIOJIb30BaHUA Kofa. JDTa (hopMa Ha3bIBAETCS BKIIOUEHUEM-ENIETHPOBAaHUEM (MU
OTHOILIEHHEM «UMeTh» *—has-a). [Ipu ee ucnonbp30BaHNU OMH KJIacC BKIIOYAET B CBOI cOCTaB
JIPYTroi ¥ OTKPBIBAE€T BHEUTHEMY MUPY YacTh BO3MOKHOCTEH 3TOr0 BHYTPEHHETO KJacca.
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[Momumopdu3m: KIaCCHUECKUI U 111 KOHKPETHOTO CIydast

[Tocnenuuii, TpeTHit CTOAN  OOBEKTHO-OPUEHTUPOBAHHOTO  IPOTPAMMHPOBAHHS — 3TO
noauMopdusmM. MOXKHO CKa3aTh, YTO 3TOT TEPMHUH ONpPEAEISIET BO3MOXKHOCTH, 3aJI0KEHHBIC B
A3bIKE, TI0 MHTEPIIPETAllUH CBSA3aHHBIX OOBEKTOB OAMHAKOBBIM 00pa3oM. CyilecTByeT ABe
OCHOBHBIE PA3HOBUIHOCTH MOTUMOP(HU3MA: KIACCUICCKHUI MOTUMOPPU3M U TOTUMOPHU3ZM ISt
KoHKpeTHOoro ciydas» (ad hoc). Kmaccuyeckuit monmmmopdu3M BCTpedaeTcss TOIBKO B TeX
SI3bIKAX, KOTOPBIE MOJJEPKUBAIOT KJIACCUYECKOE HACJIeI0BaHKE (B TOM YHCIe, KOHEUHO, U B C#),
[Tpu kmaccuyeckoM monuMopdu3Me Bbl MOKETE ONPEICIUTh B 0a30BOM KJlacce HaOOp YJICHOB,
KOTOpble MOTyT OBITh 3aMeUIeHbl B MPOM3BOAHOM kiacce. llpu 3amemieHnn B
MIPOM3BOJIHBIX KJIaccaX 4YIEHOB 0a30BOro Kjacca 3TH MPOU3BOJHBIE KiIacChl OYAYT MO-pa3zHOMY
pearupoBarth Ha OJIHU U T€ ke 0OpaIieHus.

Jlns mpumepa MBI BHOBb OOpaTHMCSl K Halleill MepapXxuu reoMeTpUYeCKUx Quryp.
[Ipennonoxum, 4to B Ki1acce Shape (reomerpuueckas ¢urypa) onpenenena ¢pynkuus Draw() —
pucoBaHMe, KOTOpas HE NMPUHHMAaET MapaMeTpoB M HUYEro He Bo3BpamiaeT. [Tockonbky
reoMeTpruuecKkue (GUrypsl ObIBAlOT PA3HBIMH U KaXAbIH TUI (UTYpHI TOTpeOyeTcss n300pakaTh
CBOMM COOCTBEHHBIM YHUKaJIbHBIM CIIOCOOOM, CKOpee BCEro, HaM MOTpedyeTcsl B MPOU3BOIHBIX
kimaccax (takux kak Hexagon — mectuyronbHuk u Circle — OKpyXHOCTB) C€O31aTh CBOA
cobctBeHHBIN MeTo Draw(), 3amecTuB uMm Metoa Draw() 6a3oBoro kiacca

Knaccuuecknii momumopdusm

Knaccuueckuii moauMoppu3M MO3BOJSIET ONpPENeisiTh BO3MOKHOCTH BCEX IPOU3BOAHBIX
KJIACCOB TpH co3laHuu 0a3oBoro kjiacca. Hampumep, B Haiem mnpuMmepe Bbl MOXKETE OBITh
yBepeHBI, uTO0 MeTojl Draw() B TOM WM WHOM BapuaHTE MPHUCYTCTBYET B JII0OOOM KJjacce,
npou3BogHOoM OT Shape. K g0CTOMHCTBaM KJIacCMYECKOTO MOIMMOpP(H3MA MOXKHO OTHECTH
TakK€ M TO, YTO BO MHOTHX CHUTYalUsiX Bbl CMOXKeTe€ M30eXaThb CO3JaHUS MOBTOPSIOLIMXCS
METOJIOB JUIsl BBIIONHEHUs cxoxkux onepauuid (tunma DrawCircle(), DrawRectangle(),
DrawHexagon() u T. 1.).

Bropas pa3zHoBuAHOCTH monumopduzMa — noauMophusM s KoHKpeTHoro ciydas (ad hoc
polymorphism). Dtor TuUnm mnoauMopdu3Ma TO3BOISET O0OpamaThCs CXO0XHUM 00pa3oM K
00BEKTaM, HEe CBSI3aHHBIM KJIACCUYECKUM HACTICTIOBAHUEM.

Jocturaercs 3TO O4E€Hb MPOCTO: B KAKIOM W3 TaKUX OOBEKTOB [OJKEH OBITh METOI C
OIMHAKOBOM CHUTHAaTypoil (TO €CTh OJMHAKOBBIM HMEHEM METOAa, MPUHUMACMBIMU
napaMeTpamu U TUIOM BO3BpalllaeMOro 3HaueHHUs. B s3bIkax, MOAAEPKUBAIOIINX
MOIMMOP(H3M ITOTO THITA, TPUMEHSIETCS TEXHOJIOTUS «aI103AHer0 cBs3biBanms» (late binding),
Korna TUnm OOBEKTa, K KOTOpPOMY MPOUCXOAUT oOpalleHue, CTAaHOBUTCS SICEH TOJBKO B
MPOIIECCE BHITIOJHEHUS MPOTpaMMbl. B 3aBUCHMOCTH OT TOTO, K KAKOMY THITY MBI OOparimaemcs,
BBI3bIBA€TCS HY)KHBIN MeToJ. OnuileM Kiacc Kak CTPYKTYpPy HaHHBIX, COAEPXKAILIYIO YJICHBI -
JMaHHbIe (TaKMe Kak KOHCTAaHThI W TIOJIsA), (DYHKIMOHAJIBHBIE 4YIIEHBI (METOMABI, CBOMCTBA,
COOBITHSI, WHIEKCATOPBI, OMEPATOPbI, KOHCTPYKTOPBHl U JAECTPYKTOPHI) M BIIO)KEHHBIE THIIBI.
Kraccel Takxke moanepKuBarOT HacIeI0BaHUE.

[Ipocreiimee 0OBSIBICHUE KIacca BBITIISIUT TaK:

// Knacc o0bsiBIIeHHBIN Kak public, 10CTyneH 0TOBCIOY, BKIIIOYast Jpyrue cOOpKu

// MoxHO Takxe HanmucaTh internal - kjacc OyeT JOCTyIeH TOJIBKO U3 TEKYIIEeH COOpKHU

public class HelloWorldClass

{
public void HelloWorld()

{
Console.WriteLine("Hello, world");

j
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}

MosxHo

TaKKe

crenaTh

KJ1acc

aOCTPaKTHBIM

: public abstract class AgentFactory

{
public void Writelnfo()

{

Console.WriteLine("I'm agent factory");

b
public abstract Agent CreateAgent();

}

Takue Kiacchl MOTYT COAEp)KaTh aOCTPAKTHBIE METOABI (METOIbI, KOTOpPBIC HE peaH30BaHbBI
B TEKYIIIEM KJIacce, HO JOJDKHBI OBITh PEATM30BaHbI B HEAOCTPAKTHBIX TOTOMKAX ).

AOCTpakTHBIE KJIACChI HE MOTYT OBITh WMHCTAQHIIMPOBAHBL. TO €CTh JUIS HCHOJIb30BaHHUS
3TOTO KJIacca, JOJDKEH ObITh HAIIMCAH IIOTOMOK:

public class FootballAgentFactory : AgentFactory

{
public Agent CreateAgent()

{
return new FootballAgent();
}
}

Ecin ke BBl HA00OpPOT HE XOTHTE, 4YTOOBI OT BalIero Kjacca KTO-TO HAaCJeI0BaICs,
o0BsiBUTE ero Kak sealed: pub
lic sealed class IAmTheCoolest

{
public void WhoAmlI()

{
Console.WriteLine("I am cool and I don't want any inheritance");
}

}
//

DTO MPHUBEIET K OIUOKE KOMIHIISIIUH

public class IAmMoreCoolThanTheCoolest : IAmTheCoolest
{

public void |

AmTheCoolest()

{

Console.WriteLine("I'm even cooler that the coolest");

}

}

KaK BBbI y>1<e IIOHAIH, ITOCIIC ABOCTOYUA yK%bIBaGTCSI KJjacc, OT KOTOpOFO HaCJ'Ie,Z[yCTCSI I[aHHBII‘/JI.
Hacnenoarbcs B C# MOXKHO TOJBKO OT OJIHOTO Kjacca, HO MOXHO pPEan30BbIBATH
HEecKoJIbKO nHTepdeiicos: public class Basel

{
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}

public class Base2

{

}

public interface Interfacel
{

}

public interface Interface2
{

}

// TlompITKA HACIEIOBAaHUS HECKOJIBKHUX KJIACCOB IIPUBENET K OMINOKE
public class MyClass : Basel, Base2

{

}
//

3aT0 MOKHO peaTM30BbIBATh HECKOJILKO HHTEP(EHCcOB
public class MyClass2 : Basel, Interfacel, Interface2

{
}

Ecnim wHe yka3zan HuKakoid ©0a30BBIM KJacc, TO KJIacC AaBTOMATHYECKH CUMUTACTCA
HacleHUKOM Kiacca System.Object mnm mpocto object. B Tene kiacca OOBSBISAIOTCS €ro
uiieHbl. J{aee Mbl onuIeM Bce BUIBI WICHOB Kilacca.

[Tomna

[Tone mpencraBisieT NMEPEMEHHYIO, CB3aHHYIO C JAHHBIM KIACCOM WIJIH €T0 SK3EMILISIPOM.
public class MyClass

{

// ' YKa3bpIBaeTCs 4TO 3TO MOJIE AJOCTYITHO U3 JII00O0Tro Kiacca, Jae U3 Apyroi cOOpku

/I Takke MOXHO yKa3zaTh Pro

tected

noje OyAeT IOCTYIHO TOJBKO W3 KJIACCOB-HACIICAHUKOB

// u private

JOCTYITHO TOJIBKO M3 TEKYIIETO Kilacca.

public int a;

// TlpucBanBaeM HadaIbHOE 3HAYCHHUE B KOHCTPYKTOPE

public MyClass()

{

public
class Application

{

public static void Main()

{
MyClass myClass = new MyClass();

//a=5
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Console.WriteLine("a = {0}", myClass.a);
myClass.a +=5;

//a=10

Console.WriteLine("a = {0}", myClass.a);
}

}

Taxxe MOKHO 00BHUTH 10JIe Kak readonly - 3ampenaeTcst 3anuch B 1Moje, KpoOMe Kak mpu
WHULHATMIIAIIIY TTOCPEICTBOM MHUHWHAN3aTopa Wik KOHCTpyKTopa. public class MyClass
// TlpucBarBaeM Ha4aJIbHOE 3HAYCHHE B MHUITNATIN3ATOPE

readonly inta=1;

// TlpucBanBaeM HadaIbHOE 3HAYCHHE B KOHCTPYKTOPE

public MyClass()
{

a=3;

}

public MyMethod()
{

a=>5;//

Ommoxa
KOMITWISLIMU

}

}

Ectes eme momuduxatop volatile, KoTOpeIii 3ampemaeT HEKOTOPHIC ONTHMHU3AINH, KOTOPHIE
MOT'YT IIPUBCCTU K HCHOPCACKA3YCMbIM IIOCJICACTBUAM B MHOT'OIIOTOYHBIX NPUIIOKCHHUAX.
Moaudukarop static AekiapupyeT NPHHAUICKHOCTh WIIEHA Kilacca BCeMy Kiaccy, a He
KOHKpPETHOMY 4jieHy. JIOCTyn K TaKMM YiIeHaM OCYIIECTBIISCTCS Yepe3 UMs Kilacca, a He ero
sk3eMIuIsapa. public class MyStaticMemberClass

{

public static int a = 10,

public MyMethod()

{

a=2>5;
}
}

public class Application

{

public static void Main()

{

/la=10

Console.WriteLine("a = {0}", MyStaticMemberClass.a)

MyStaticMemberClass.a = 2;

/fa=2

Console.WriteLine("a = {0}", MyStaticMemberClass.a);
b

}

MeTtoanl
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Metoapl TPEACTaBISIOT COOOM AEWCTBUS, KOTOPHIE MOKHO TPOU3BECTH B CBS3HM C JJAHHBIM
KJIACCOM.

public class MyHelper

{

private int a, b;

public MyHelper( int a, int b )

{

this.a=a;

this.b = b;

b

public int Max()

{

returna>b?a:b;

b

}

public class Application
{

public static void Main()
{

MyHelper helper = new Helper(2, 10);

/I MAX(2,10) =10

Console.WriteLine("MAX(2, 10) = {0}", helper.Max());
}

}

BosmoxHbIe MOTU(DUKATOPBI — YKE OMIHCAHHBIE

public, static, protected, abstract

u eme virtual, override, new u extern. static - To ke caMmoe, 4YTO U y ToJei. YKa3bIBaeT. 4To
METOJT MIPUHAIICKHAT KJIACCy U @ He KOHKPETHOMY JK3eMILIIPY, pad0TaTh TaKOW KJIACC MOXKET
TOJBKO CO CTATHYECKUMU YICHAMU:

public class SampleClass

{

public static int a;

public int b;

public static void DoubleA()
{

a*=2;

}

public void SetB()

{

BakHBIM MOMEHTOM 3/IeCh SIBISICTCS HMHHIMAIW3anus 0Oa3oBoro kimacca. [y BbIXoza
KOHCTpYKTOpa 0a30BOTO KJacca WCIONb3YeTCs KIII0YeBOe CIIOBO base. Bwmecro monroro
(dbopMalIbHOTO OMKCaHUs, TPOCTO TToKakeM mpumep: class BaseClass

int_a;

public int A

get
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return _a;
b

}
public
BaseClass( inta )

class InheritedClass : BaseClass

{
public InheritedClass() : base(1)
{
}
}

Cratuyeckue KOHCTPYKTOPBI - MHHMLIMAIU3UPYIOT Kiacc B 1enoM. HuUKTO He 3HaeT koraa
MPOUCXOJUT €0 BBI3OB - TAPAHTUPETCS JUIIb TO, YTO OH OYyJET BBI3BAaH JIO CO3JaHUS MEPBOTO

OK3CMILIApa KJjracca.

B xauecTBe mpHuMepa TOKaXeM HHTEPECHEHIyI0 peainu3anuio narrepHa Singleton. B
pasnene "Ilepemennbie" OBLT MMOKa3aHa CTaHIAPTHAS PeaU3aIis, KOTOPYIO JIETKO NMEPEHECTH Ha
OOJIBIIMHCTBO SI3BIKOB. 37€Ch K€ MBI TPUBEAEM BapHaHT, MCIOJIB3YIOIUNH OCOOCHHOCTH

C#.

public class Singleton

{

private static Singleton _instance;
public static Singleton Instance
{

get

{ .

return _instance;

}

}

public stati
¢ Singleton

{

_instance = new Singleton();
b

j

JecTpyKTOopsl

JlecTpyKTOp - 3TO METOJ, KOTOPBIN BBI3BIBACTCS MPH YHUUTOXKEHUU 00BbekTa. Tak kak B .NET
CLR ucnonb3yercs cOOPIIMK Mycopa, HENb3sl IBHO YAAIUTh ONPEAEICHHBIN SK3eMIUISIP.
Vianenue mNPOMCXOAUT KOIZA HHUKAKOM KOJ YK€ HE MOXKET BOCHOJIB30BAaThCA 3THUM
IK3EMILIAIPOM. [leCTpyKTOpBI ONpPENEsAOTC KaK METOJbl C UMEHEM, COBMAJAIOIIUM C UMEHEM
KJ1acca, IpeIBapeHHBIM 3HAKOM ~ (THiibaia): public class A

{
~A

{

Console.WriteLine("I'm being des



cructed");

}
b

public class Application

{

public static void Main()
{

A a=new A();

a=null;

b

}

[Iporpamma BbIBEAET

"I'm being destructed"

4. TIOPAAOK BBIITIOJIHEHU A PABOTDI

[Mopsimok BeIMOTHEHUS PAOOTHI:

1. CocrtaButh mporpamMmy, KOTOpas MPOJAEMOHCTPUPYET MO OAHOMY U3 BapUaAHTOB,
MPUBEICHHBIX B CIENyIOIIel Tabnuie. BBoauMble 3HaUSHUS U pE3yNIbTaThl  BBIBECTHU HA DKPaH
JTUCTLIIES.

Bapuantsl

Onucanue NeUCTBUM MPOrpaMMBbl

1

CoznaTh Kj1acc, BHYTpU KOTOPOTO OINPENEIUTh JIBE IEPEMEHHbIE — IIeJTyI0 M CTPOKOBOTO THUIIA, a
TaKk)Ke BIJIOKCHHBI KIJIACC C AaHAJIOTMYHBIMA TIepeMEHHBIMH. CHonap30BaTh KIAcChl IS
pHUCBaMBaHMUs HEKOTOPBHIX 3HAUYEHUU 3aJaHHOTO THIA, 3aT€M BBIBECTH HMX Ha JKpaH. XoJ
POrpaMMbl OTOOPA3UTh C KOMMEHTAPHUSIMH.

2

Hcnonp3ys cBOMCTBO HaclieAOBaHUS CO3JaTh Kiacc Uit 00paboTKu 0a3 AaHHBIX JBYX THIIOB.
Coznarp no knaccy juist kKaxaout u3 bJI. J{omro obmieit pynknuonansaoctu odbenx b/l momecTutsb
B 0a30BBIif KJIacC, a IBa IPYTUX KiIacca CAENaTh €ro MPOU3BOIHBIMU. Y KaXIOTO KJlacca JO0JKEH
OBITh peaJM30BaH COOCTBEHHBIH KOHCTPYKTOP, HE3aBUCHUMBIH OT 0a30BOT0O Kiacca. Xoj
IPOrpaMMbl OTOOPA3UTh C KOMMEHTAPHUSIMH.

3

Co3narp Kimacc, B KOTOpOM OyAeT 3 YHCIOBBIX U 3 CTPOKOBBIX MEPEMEHHBIX. 3aTeM CO31aTh
JIOYEPHUIN KJIacc, COJIep KAIIU BCe MMepeMEHHbIEe 0a30BOT0 Kjlacca, a Takke J00aBOYHbIE 000MX
tumnoB. [Ipu momomu 3aMeHBl METOJOB — M3MEHUTH | M3 MEPEMEHHBIX POAUTEIHLCKOTO Kilacca
B JlouepHeM. X0/ MporpaMMbl OTOOPa3UTh C KOMMEHTApUSIMH.

4

Coznate 0a30BBIM KjacC M MOJAKIACC C IMPOU3BOJBHBIMHU TEPEMEHHBIMH. 3aTeM 3alpEeTUTh
HACJIIOBAHWE OJHOTO U3 KIIACCOB M MPOJEMOHCTPUPOBATH pabOTy 3ampera Ha 3KpaHe.Xo.
IPOrpaMMbl OTOOPA3UTh C KOMMEHTAPUSIMH.

5

Co3narp 2 0a30BBIX Kjacca ¢ MEPEMEHHBIMH YHCIOBOTO M CTPOKOBOTO THIIOB. 3aTEM CO3/aTh
JIOYEPHUI KJIacC, KOTOPBIN OYJeT HAacIeI0BaTh YHCIOBBIC IEIble IEPEMEHHBIE OJHOTO 0a30BOTO
Kjlacca M CTpPOKOBBIE BTOporo. Ilapamerpsl MOMY4eHHOro Kiacca BBIBECTH Ha dKpaH. XOJ
POrpaMMbl OTOOPA3UTH C KOMMEHTAPHUSIMH.

6

Hcnonb3yst cBoiicTBO monumop¢du3Ma co3aaTh 0a30BBIA Kjacc, B KOTOPOM OIPEACTHUTH
BUPTYQJIbHBIA METOJ, KOTOpHI OyaeT B3auMOJCHCTBOBaTH C 2-Ms TMOJKJIacCaMH B
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3aBUCHUMOCTH OT W3MEHEHHUs MapaMeTpoOB KaXKIOTO W3 HHUX. XOJ IPOrpaMMbl OTOOPa3UTh C
KOMMEHTapHUSIMHU.

7

Co3marh 0a3zoBBIi  KjJacc W 2  HACICAYIOIIMX €ro TMOJKJIacca C  JOMOJHSIOIIMMH
NEepEMEHHBIMU. 3aTeM CO3/aTh BUPTYAJIbHBIA METOJ 3aIpeIl€HHbIA I 1-To mojkiacca u
B3aMMOJICCTBYIOIINI CO BTOPBIM. XOJ MPOrPaMMbl OTOOPA3UTh C KOMMEHTapHUSIMHU.

8

Co3nmate 0a30BBIH KjJacc, a 3aTeM BIOKEHHBIM B HEro Kjaacc. 3aTeM co3daTh Kiacc,
KOTOPBII OyJeT MbITaThesi 00paTUTCS K BIOKEHHOMY uepe3 0a30BbIi. Takke co31aTh 3K3EMILISP
BJIO’KEHHOTO TUIMA. X0 MPOorpaMMbl 0TOOPa3UTh C KOMMEHTAPHUSIMHU.

9

Co3marh 2 0a30BBIX Kjlacca M Yy KaXIOTO MO 2 JOYEPHUX Kiacca C JAOMOTHUTCIHHBIMH
MEPEeMEHHBIMH. 3aTeM HCIOJb30BaTh BUPTYAIbHBIE METOABI B KaXIOM H3 0a30BBIX KIIACCOB,
KOTOphle OyAyT B3aUMOJEHCTBOBATh C MEPEMEHHBIMU [OUYEPHHX KIJIACCOB HE CBOErO
POIUTENHCKOTO KiTacca. X0 MporpaMMbl 0TOOPA3UTh C KOMMEHTAPHUSIMHU.

10

Co3narp 6a30BbIil Ki1acc U 3 gouyepHux kiacca. ChopMupoBaTh BUPTYAIbHBIM METOJ KOTOPBIHA
Oynmer paboTaTh TOJBKO € 2-MsI M3 JAOYEPHUX METOAOB. 3-M JTIOYEPHHUM KJIacC 3alpeTUTh. XOJ
POrPpaMMbI OTOOPA3UTh KOMMEHTAPHUSIMHU.

2. Beectu mporpammy ¢ KaBUaTyphl ¢ Hcnoiib3oBanueM Visual Studio 2005.

3. OTtnaauTh OpOrpaMMy U 3allyCTUTh HA BBIIIOJTHEHUE.

5. COAEPXXAHUE OTYETA

B ordere AOMKHBI OBITH MPEJCTABICH TEKCT MPOTPaMMBI, 3HAYEHUS BBOAMMBIX BEIUYUH H
MOJTy4YE€HHBIE 3HAYEHUS BBIBOJUMBIX BEJIUYUH.

. BOITPOCHI 1151 CAMOKOHTPOJIA

. Uto Ttakoe kinaccel B C# U 17151 4ero OHU UCIOJIb3YIOTCS ?

. ChopmynupyiiTe npaBuia 0ObSIBICHUS KIIACCOB.

. Kakue cymectBytoT ocHOBHBIE «cTOJIBDY OOIT ?

. KakoB cMbICII TPUMEHEHNS CBOMCTB MHKAIICYISLUH ?

. Uto Takoe rnceBaoOMHKanCyIsius ?

. MOXHO JT1 IPOU3BOJIUTH HACIEIOBAHUE OT HECKOJIBKHX 0a30BBIX KIACCOB?

. Chopmynupyiite cyth nonmumopduszma B C#.

NN DN AW~

HNPAKTUYECKAS PABOTA Ne19. HACJIEJOBAHUE U ITOJIUMOP®U3M
2.6. HacnenoBanue u nonumopdusm PaccmMoTpum nmpruMepsl HaclieJOBaHHUSL.
OOBsIBUM HOBBIH KI1acc, Hacnenyromumii Employee:
class Manager : Employee {
/| MeHemKep T0JIKeH 3HATh KOJIN4YeCTBO ONMIIMOHOB
private ulong numberOfOpoints;
}
OnumeM B kiacce Manager cBoiictBo OptionsNumber:
// ¢BOMCTBO KOJIUY€CTBO ONIIMOHOB
public ulong OptionsNumber {get {
return numberOfOpoints;
}
set {
numberOfQOpoints = value;
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}
}

B Main co3znanum npencraBurens kiacca Manager:
Manager m = new Manager();
ToJiKy B 3TOM IOKa HET — HEJb3s 3a7aTh 3HAYEHUS 3JIEMEHTOB JaHHBIX.MI3MeHuM Tun nocrymna
K 2JIEeMEHTaM JIaHHbIX kiacca Employee:
class Employee {
// Ha3BaHHe OpraHu3aluu
protected static string company name;
/] 3akpbITbie JaHHbIe KJIacca protected EmployeeHelper helper;protected string fullName;
protected short emplD; protected double currPay;
}
B kitacce Manager onuiiemM KOHCTPYKTOPBI:
// KOHCTPYKTOP MO YMOJTYAHHIO
public Manager() {
}
/| KOHCTPYKTOP NMpeodpa3oBaHUs
public Manager(short empID) {this.empID = emplID;
}
Teneps BepHeMcs B QyHKIHIO Main ¥ U3MEHUM CO3JaHUE MPEIACTABUTEISIMEHEKEPOB:
Manager m = new Manager(102);
3HaueHHs IPYruX AJIEMEHTOB Kilacca 3a7aJ M 4epe3 CBOWCTBA, U BbIBEIEM3HAUCHUS TIPU
nomotu DisplayStats:
m.Name = ""John"; m.Salary = 60000.0;
// naopManust 0 MeHeIKepe
((Employee)m).DisplayStats();
Onpenenum emie OJAUH KOHCTPYKTOp Kjacca Manager, UCHONB3Yysl KOHCT-PYKTOP
0a3oBoro kiacca base:
// elre OIMH KOHCTPYKTOP KJjaacca Manager
public Manager(string name, short id, double pay, ulong p)
: base(name, id, pay) {numberOfOpoints = p;
}
Coznaaum HOBOTO MpecTaBUTENs Kilacca Manager ¢ UCIIOJIb30BaHUEM HO-BOTO
KOHCTPYKTOpa, KoHel pyHKiun Main:
Manager m2 = new Manager("Sam", 103, 40000.0, 20);((Employee)m2).DisplayStats();
[lepeonpenenum BuptyansHblii MeTon DisplayStats mms kimacca Manager,
HCITONIB3YsI OTIPEICIICHHBINA paHee MeTo ] 6a30Boro kiacca (base):
// BLIBOIMT CBEAE€HUSI 0 TEKYLIEM COCTOSTHUU
public override void DisplayStats() {base.DisplayStats();
Console.WriteLine("Onunonos: {0}", numberOfOpoints);
}
Ternepb BMECTO CTPOK BHUIA
((Employee)m).DisplayStats();
MO>KHO HCII0JIb30BaTh CTPOKHU BUA
m.DisplayStats();
Omnpenenum erie 0WH MPOU3BOIHBIN Ki1ace s npoaasia.llponasen 1omkeH 3HaTh 00beM
MPOJAX:
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class Salesman : Employee { private ulong numberOfSales;

}

OrnpenenuM KOHCTPYKTOPBI, aHAJIOTUUHbBIE KOHCTpYKTOpam Manager:
/| KOHCTPYKTOPBI

public Salesman() { }

public Salesman(string name, short id, double pay, ulong p)

: base(name, id, pay) {numberOfSales = p;

}

Onwumem BupTyansHeiii Mmetoa DisplayStats st npojasma:

// BBIBOAMT CBeIeHH sl 0 TEKYIeM COCTOSTHUHU

public override void DisplayStats() {base.DisplayStats();

2.7.

Console.WriteLine("IIpoxa:x: {0}'", numberOfSales);
}

B ¢pynkuuu Main cozraeM HOBOTO MPOJIaBIia U BBIBOJIUM €TI0 JaHHBIE:
Salesman s = new Salesman(''Stan'', 201, 20000, 10);s.DisplayStats();

Co3pmanum elie oJIMH Kiiacc, MPOU3BOIHBIN OT Kilacca MpojaBlia — IMpo/ia- Bell Ha
HETOJIHBINA pabounii AeHb (part-time salesman). MBI XOTHM TakXe, 4TO- ObI OT HOBOTO KJIacca
HEJb3s OBLIO Jaliee MPOoI0JDKATh HacleAoBaHre. B 3ToM cliydae Kitacc onpenesieTcst Co CIOBOM
sealed:

/] knace, 3aKAHYUBAIOIIM I LEMOYKY HACIeJ0OBAHUS

sealed class POINTSalesman : Salesman {

}

JlaHHBII KJ1acC HE MOKET BBICTYIATh B KauecTBe 0a30BOro.OnpeaenM KOHCTPYKTOPBI HOBOTO
KJ1acca:

/| KOHCTPYKTOPBI

public POINTSalesman() { }

public POINTSalesman(string name, short id, double pay, ulong
p)

: base(name, id, pay, p) {

}

B ¢dynkimu Main co3naguM mpeacTaBUTENs U BRIBEJIEM €TI0 JaHHBIC:
POINTSalesman points = new POINTSalesman('"WhoAml", 301,
10000, 8);

points.DisplayStats();

IIpocTpancTBa MeEH
Co31aauM NpOeKT KOHCOIBHOTO npuitoxkeHus C#.
Ha3zBanue npoexra — SharpNS.
ITpocTpaHCTBO MMEH — 3TO JIOTUYECKasl CTPYKTypa sl OpraHu3anuuuMer. OHu
MO3BOJIAIOT CTPYIIIMPOBATh ONPEAEIAEMBIE TUIIBI JAHHBIX.
Onpenenum Tpu IPOCTPAHCTBA UMEH:
namespace baseshapes {

}

namespace shapes {

}

namespace shapes {

}
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OO0paTtuM BHUMaHKE, YTO JBa IPOCTPAHCTBA UMEH Ha3BaHbI OJIMHAKOBO.B nepBoM mpocTpaHcTBe
UMEH pacliojlaraeM onmucaHue kiacca figure:
namespace baseshapes {class figure {

}
}

Bo BTOpOM mpocTpaHCcTBE UMEH OTpeAeIIUM Kirace circle:
namespace shapes { using baseshapes;
class circle : figure {

}
}

B TpeTbeM mpocTpaHCTBE UMEH OIPEAETUM KJIacce square.

OnumeM B kiacce figure abcTpakTHBIA METO:

class figure {

virtual public void draw() {}

}

B kmaccax circle u square onumeM peanu3anuio Metoga draw, UCIOIb3YIMOAU(UKATOD
override. HyCTB MCETOAbI BHIBOAAT B KOHCOJIb Ha3BaHUA KJIIACCOB.

B ¢dynkmum Main MOXHO co3/1aTh MpeACcCTaBUTENS Kiacca circle:

class Program {

static void Main(string|[] args) { shapes.circle ¢ = new shapes.circle();c.draw();

}
}

[Ipu momMomm using TO e caMoe clenaTh OyAeT mpoine. YKa3blBaeéM HC-TIOJIb30BAaHUE
MPOCTPAHCTBA UMEH B Ha4aje MOIYJIS:

using shapes;

B MeTtone Main MOXHO HE UCIIONIB30BaTh MPOCTPAHCTBO UMEH shapes:

class Program {

static void Main(string|[] args) { shapes.circle ¢ = new shapes.circle();c.draw();
square s = new square();s.draw();

}

}

2.8. KOHTpOIBHBIE BONPOCKHL M YIPaKHEHHS

1. YeM CTPYKTypa OTIIMYAETCS OT Kiacca?

2. UTto Ha3bIBAETCSA CTATUYECKUM KOHCTPYKTOPOM?

3. JInst 4ero HyKeH CTaTUYECKUH KOHCTPYKTOp?

4, Kak onpenensitoTcs MeTobl Kitacca?

3. Kaxk onpenensitorces cBoiicTBa kiacca?

6. YeM CBOHCTBO OTIIMYAETCS OT METO/1a?

7. Kak onpenensiercst HaciegoBaHUE KIacCOB?

8. Kaxk nepeonpeznensiercst BUpTyaabHbII METOJT Ki1acca?
INPAKTUYECKAS PABOTA Ne 20. AGcTpaKkTHBbIE KJIacChl M HHTeP(eiichbl

Hemm

abcTpakTHBIE KiIacchl U nHTepdeichl. 3anaun:

a0CTpaKTHBIC KJIACCHI;

a0CTpaKTHBIC METO/IBI;
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- HaCJIeJOBaHHE a0CTPAKTHBIX KIJIACCOB;
- HacsenoBanue nHTepdeiicoB.OnopHbIe TOKYMEHTHI:

5.1. Ba30BbIi KI1ace

Co3manum NpoeKT KOHCOJIBHOTO npuiioxenust C#.

Hassanue mpoekta — SharpShapes.

Hama mepBast 1enb — BOCIPOW3BECTH HEPAPXUI0 KJIACCOB reomerpude-ckux ¢puryp Shape
— Circle, Square.

Knacc Shape. Onuiem cieayromiye 3JIeMeHThI Kilacca:

- 3aIUINEHHOE TI0JIe hame TUIa string, 3HaueHue o ymosranuro "figure",

- KOHCTPYKTOP MO YMOJIYAHHUIO,

- KOHCTPYKTOp C IapaMeTpoM THIIa string, 3a/1aeT moje name,

- HE BUPTYyalbHbIN MeTol Draw, BRIBOIUT B KOHCOB "Shape nms"

- cBorcTBO Name.

[Tocne onpenenenus kaacca co3gaauM B MeToie Main mpenctaBuTes, BeI-30BeM MeToa Draw.
Y6enumcs, 4To B KOHCOJIb BBIBOAUTCS Ha3BaHHE Kilacca U UMs 00BEKTa.

3ameuanue 1Mo GopMHPOBAHUIO KOHCTpYKTOpa. B C# B KOHCTPYKTOpE €CTh CIIUCOK
WHULHATM3alKY, Kak 1 B C++, 0JHAaKO B HEM MO>KHO BBI3BIBaTh TOJBKO KOHCTPYKTOPBI.
KoHcTpykTop 6a30BOro Kitacca BhI3BIBACTCS MTPH MIOMOIIU KITIO- YE€BOTO ClIoBa base, Apyroi
KOHCTPYKTOP 3TOTO e KJIacca BhI3bIBACTCA MPH 10~ MOIIM KJIFOUEBOTO cioBa this.

Brl MokeTe monpoOoBaTh co3aTh KOHCTPYKTOP € MapaMeTpoM, 3aJ1al0- UM I10JIe hame,
CJIETYIOIIUM 00pa3oM:

class Shape {

public Shape(string n) : name(n) {

}

}

[Tpu sTOM KOMITUIIATOP OyneT coobmmates 06 omuodke. Tak Helb3s1.

C npyroii CTOpOHBI, BBl MOKETE OMPEACIUTH KOHCTPYKTOP € IBYMsI Iapa- MeTpaMu. [ 3Toro
no0aBbTe B Kiacce 3akpbiToe noje ID nenoro tuma, 3Haue- HUE 10 YMOTYAHUIO HYJIEBOE.
Tenepb MOXHO 3a/1aTh 1Ba CIEIYIOIUX KOHCTPYKTOpa:

public Shape(string name) {this.name = name;

}

public Shape(string name, int id) : this(name) {ID = id;

}

3nech this(name) BBI3BIBAET KOHCTPYKTOP € OJHUM HapaMeTpPOM.
5.2. AGCTpaKTHEIN KJ1acc

Cnenaem kiacc Shape abCTpaKTHBIM.

J1Jist 5TOTO K OMHUCAHMIO KJ1acca 100aBuM Moaudukarop abstract:

abstract class Shape {

Y6enumcs, 9To CO3/1aTh MPEICTABUTEINS KJIacca TeTeph Hellb3s, IO3TOMY yAanuM u3 Main
CO3/IaHME MIpeICTaBUTENsl. AOCTPAKTHBIM KJ1acc MOKET CITy- XKHUTh TOJIBKO B KauecTBe 6a30BOr0
kiacca. [ToaTromy nanee onuckiBaeM JBa Mpou3BoaAHbIX Kiacca Circle u Square. Metoast Draw
ATUX KJIACCOB BHIBOAAT B KOHCOJb "Circle nms" u "Square ums" COOTBETCTBEHHO.

3ameTnM, 4To MeTosl Draw He MOryT umeth Mojuukatop override, 3ToT MoaudUKaTOp
JOITYCTHM, TOJIbKO €CJIM COOTBETCTBYIOIIHMI MEeTO 6a30BOr0 Kilacca UMEET MOAUPUKATOP
virtual, abstract unu override.

B Main co3gaem npecTaBuTeNel KJIacCOB U BhI3bIBAEM UX METOJIbI Draw.

Yo6exmaemcsi, 4TO METO/IbI BRIBOISIT MTPABUIIBHOE Ha3BAaHUE KiTacca:
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Circle circleSquare square

Teneps monpodyeM ey Ko:

Shape fc = new Circle("circle");fc.Draw();

Shape fs = new Square("'square");fs.Draw();

Yb6enumcs, 4To B KOHCOJIb BBIBOJAATCS CTPOKU:

Circle circleSquare squareShape circle Shape square

DTOr0 M CIe0BAJI0 0XKHUAATh. Terneph BKIIOYUM MOTUMOPPHU3M.

B meton Draw 6a3oBoro kiacca qo6aBum moaudukatop virtual, B METOIbI

Draw npou3BoHBIX KJIacCOB J0o0aBUM Moaupukarop override.

Y6enumcs, 4TO BHIBOAATCS CTPOKHU:

Circle circleSquare squareCircle circleSquare square

Takum 00pa3om, nepapxus KJ1accoB (GUTyp pearn3oBaHa.

5.3. AGCTpaKTHBI METOJL

B aOGcTpakTHOM Ki1acce MOYKHO OTPEETUTh a0CTPaKTHBIN METO/I.

[Ipobyem npunucare Moaudukarop abstract k meroxy Draw 6azoBorokiiacca Shape.
Kommunsarop coobmut 06 ommoke.

Bo-nepBbIx, MeTO/I HE JOJDKEH UMETh pealln3alliu:

public abstract virtual void Draw();

Komnunsatop Bce paBHO HE JIOMYCKAET 3TOT KOJI.

Bo-BTOpBIX, a0CTPaKTHBIN METO BUPTYaJIbHBIN 110 OMpPeIeIeHHIO, I0ATO- MY HY>KHO YAaIUTh
MoaudukaTop virtual, — Moaudukarops! abstract u virtual B3auMOUCKITIOYAIOIIHE, MOKHO
WCITOJIH30BaTh JTUOO TOT, JTMOO APYTOH.

[ocne ynanenust moaudukarop virtual mporpamMmma cHoBa 3apaboTaer.

HuTepecHo Taxke y3HATh, MOXKHO JIM OIPENIEIUTh a0CTPAKTHBII METO/ B HE aOCTPAaKTHOM
6a3oBoMm kitacce. [IpoOyem ynanute mogudukarop abstract y kinacca Shape:

class Shape {

Y6eaumcst, 4TO KOMITUISITOP COMPOTHBIISIETCS.

Henb3s onpenensTh aOCTpaKkTHBIN METOA B HE aOCTPaKTHOM KJjlacce.

54. Unrepdeiics

Knacc C# MokeT HaclieqoBaTh TOJILKO OAUH 0a30BBIA KJIaCC, MHOYKECTBEH- HOE HACIEIOBAHNE
KJIaCCOB HCKJItoueHo. OHaKO pa3pelieH0 MHOKECTBEHHOE HaclieJoBaHe HHTep(hencoB.
WuTepdeiic onpenensiercs nHave, 4eM aOCTPaKTHBIN KJ1acc.

OTnuuue NposBiIsieTcs B TOM, YTO METOJIbI UHTEpdeiica ABIAI0TCS a0CT- paKTHBIMU (U
BUPTYaTbHBIMH) 110 OTPEACICHUIO, TOITOMY HUKAKHEe MOJAU(HKA- TOPHI B OMTMCAHUN METO/IOB
HEeJ0MyCTUMBI, Taxke public. Kpome MeTom0B, nH- Tepdeiic MOKET coaepKaTh TOIbKO CBOMCTBA,
COOBITUS U UH/IEKCATOPBHI.

[TepBerit mHTEpdEiic, KOTOPHINA MBI onpeaenum, 3To IDrawable.

DT1oT uHTEpdeEiic onpenenser Toapko Mmetoa Draw:

interface IDrawable {void Draw();

}

Onucanne uaTEepdEiica, Kak BUIUM, MAaKCUMaIBHO YIpoIieHo. Terneps onuchiBacM
HaclieloBaHue HHTepdeiica knaccom Shape:

abstract class Shape : IDrawable {

Y IUBUTENBHO, HO KOMITUJISITOP HE COMPOTUBIISIETCS HAIIUM JIEHCTBHUSIM.

[TonmpoOyiiTe 3akoMMeHTHPOBaTh MeTo ] Draw kiacca Shape. [y 4ucTOTBIDKCIIEpUMEHTA
HY>KHO TaK)Ke€ 3aKOMMEHTHPOBATh OMMCAHKUE MTPOU3BOIHBIXKIIACCOB U KO MeToaa Main.
Tenepb KOMOUIATOP COMPOTUBISAETCS.
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Ecnu B unTepdeiice ecth METO, B MPOU3BOAHOM a0CTPAKTHOM KJIACCE OHIOJKEH OBITh
a0CTpPaKTHBIM UM UMETh PEaTU3altIo.

AbctpakTHBIM MeTo] Draw kimacca Shape siBisiercs ceituac.[lycTb Ipon3BoIHBIE KITACCHI
OTIHCAHBI.

[TonpoGyem npunucats peanuzanuio merony Draw kiacca Shape:

public virtual void Draw() { Console.WriteLine(''Shape {0}", name);

}

Komnunstop nomyckaer Takyio GopMy METOAA.

Taxum 0Opa3oM, aOCTpaKTHBIN KiIacc, HACIEAYIOUNI HHTep(deiic, MOKET ONpeAesATh IO
aOCTpaKTHBIN, THOO0 BUPTYyaNbHBIM MeTO. Moaudukarop override B 3ToM ciydae B Kiracce
Shape HenomycTum.

Bepuem Hazan abctpakTHbIi MeTo Draw kimacca Shape:

public abstract void Draw();

Onumem untepdetic [Pointy (yrimoBarsii):

interface IPointy {

// abcTpaKTHBIN JIeMeHT HHTep(eiica

int Points();

}

OmnwuceiBaeM HaclieI0BaHUE 3TOr0 UHTEpdeiica KkiaccoMm Square, TOTOMY YTO KBaJpaT UMEET
YeThIpe yria:

class Square : Shape, [Pointy {

Teneps MBI 00513aHBI oHIcaTh MeTOT Points B kiacce Square, METOJT BO3- BpalaeT 3HaueHue 4.
Peanuzanus gomkHa OTIMYATRCS OT MeToa UHTepdeiica 00g3aTeNbHBIM HATUYHEM
MoaudukaTopa public.

OkcriepuMeHTHpyeM B Main:

Console.WriteLine("points = {0}", s.Points()); Console.WriteLine("points = {0}",
fs.Points());

BrisicHsiem, 4To BTOpasi cTpoka HeponmycTuma. OOBEKT S UMEET TUI Square,

o0wekT fs mmeer Tun Shape.

5.5. Ornpenenenve Hamuuus UHTEpdeiica

Kak y3HaTh, 4TO HEKOTOPBII 0OBEKT peannu3yeT HeKOTOPbIi nHTepheiic? EcTh HECKOIBKO
CIoco00B.

Crioco6 1. ITpobyem mpuBecTd 00beKT K THITY HHTep(detica. Ecnu npuse- n1eHre HEBO3MOXKHO,
Bo3HMKaeT uckimouenne InvalidCastException, mo3ToMyMbl JOTKHBI UCTIOIB30BATh OJIOKH try 1
catch:

IPointy ip;try {

} catch (InvalidCastException) { Console.WriteLine('"'No IPointy');

}

DTO MONHTOH IS UCTIBITAHUS.

B 6710k try BimchIBaeM cHavasia mpuBeaeHne oobekTa s k tumy [Pointy u mpoOyem nmprucBOUTh
3TO MEPEeMEHHOM ip Tuna uuTepgeiica:

ip = (IPointy)s;

Console.WriteLine('points = {0}", ip.Points());

Yo6eaumcs, uro 3ToT Pokyc yaaercs. Temneppb nmompoOyem caenarh TO K€ camoe st 00bekTa fs,
3areM Uit o0bekTa ¢ kiacca Circle. Pe3ynbrat TecTupo- BaHHS 3alTUCHIBAEM B OTUET.

Crnioco6 2. Mcrionb3yeM KirtoueBoe CIoBoO as. [1oauroH fy1st 3TOro ucIbiTa- HAsl BBITJISAUT
CIIEIYIOIIUM 00pa3zom:

ip = s as IPointy;if (ip == null) {
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Console.WriteLine(''No as [Pointy");

} else {

Console.WriteLine(''points = {0}", ip.Points());

}

TecTupoBaHue 3aKJIIOYAETCS] B HMCIOJb30BAaHUM BMECTO NEPEMEHHOW S BIPUBEICHHOM
dbparmeHTe KoJla BCEX APYrHX NEPEMEHHBIX.

Crioco6 3. Mcnone3yeM KIIIOYEBOE CIOBO iS B yclioBHH. [Ipumep kona misio0beKTa S UMEeT
CIEAYIOUIUNA BUL:

if (s is IPointy) {

Console.WriteLine("points={0}",((IPointy)s).Points());

} else {

Console.WriteLine(""No is IPointy");

}

O06parum BHUMaHUE, YTO 0OBEKT B HEKOTOPHIX CIydasx TpeOyer mpuBeae-Hus k tumy [Pointy.
B HeKkOoTOpHIX CiTydasx mpuUBeIeHUE HE 003aTEIBHO.

OnumeM emie oguH uHTEpdeiic:

public interface IDraw3D {void Draw();

}

[Tyctp knacc Square Hacienyer ABa uHTEpdEiica:

class Square : Shape, IPointy, IDraw3D

[Tockonpky Square nepeomnpezenser metoa Draw, ciieayroniuii Kol IpuBO-AUT K
JIBYCMBICIICHHOCTH:

if (s is IDraw3D) { ((IDraw3D)s).Draw();

} else {

Console.WriteLine(""No IDraw3D");

}

3neck ucnoib3yerca umeronuiics meroa Draw kiacca Square.

B sTom cnywae HyxHO mepeonpenenuTh meton uHTepdeiica [Draw3D cucmonab3oBaHremM
KBaJTM(DUKATOPA CIACAYIOIINM 00pazoM:

// IDraw3D

void IDraw3D.Draw() { Console.WriteLine("'Square3D {0}", name);

}

Tenepb BCC BbBIBOAUTCA IPABUJIBHO.

5.6. NHuTepdeiichl kak mapaMeTpbl METOO0B

VYkazarenu Ha uHTEp(EHCH MOTYT OBITH UCIIOJIb30BaHbl KaK apaMeTpbl METOA0B. Onuiiem
METO/I Il PUCOBAHUS TPEXMEPHBIX 00BEKTOB, MApaMeTp METoja — yKa3aTellb Ha HHTepdeiic
[Draw3D:

class Program {

public static void DrawShapeln3D(IDraw3D itf3d) { Console.WriteLine('***
DrawShapeln3D ***'"); itf3d.Draw();

}

Teneps B Main MOKHO BBI3BaTh 3Ty (PYHKIIUIO IS TEX 0OBEKTOB, KOTOPBICHIOIEPKUBAIOT
unrepdetic IDraw3D, nanpumep:

if (s is IDraw3D) { ((IDraw3D)s).Draw(); DrawShapeln3D((IDraw3D)s);

} else {

Console.WriteLine('"No IDraw3D");

}
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5.7. Uepapxus unTEphENCcOB

Co31aauM MpOEKT KOHCOIBHOTO npuitoxkeHus C#.

Ha3zpanue npoexkra — SharpInterfaces.

HNutepdeticel MoryT 00pa3oBbIBaTh uepapxuu. Eciu kimacc HaciemayeT oauH u3 HHTephercoB
UEepapXHH, TO OH JIOJDKEH MEePEOTPEACTUTH BCE METOIBI BCEX MHTEP(ECOB BBEPX MO HEPAPXUHU.
OnuieM uepapxuro cleayommnX HHTephencoB:

// nepapxust nuaTepgeiicon

interface IDraw {void Draw();

}

interface IDraw2 : IDraw {void DrawToPrinter();

}
interface IDraw3 : IDraw2 {void DrawToMetafile();

}

OrnuieM KJi1acc, KOTOPBIN HacleIyeT Bce MHTEp(EChl nepapXuu:

class SuperImage : IDraw3 {

}

Knacc Superlmage nomkeH onpeaensTh METOAbI Bcex nHTepdeiicoB.OnuchBacéM BCE METOIBL.
[TycTh METOIbI BEIBOJIAT CIIEIYIOIINE CTPOKU:

IDraw.Draw IDraw2.DrawToPrinter IDraw3.DrawToMetafile

B metone Main co3naem npencraBurens Superlmage, u omuchiBaeM MOTU-TOH JIJIs1 UCTTBITAHUH:
SuperImage si = new SuperImage();try {

}
catch (InvalidCastException) { Console.WriteLine(''No Interface');

}

B 61oke try mocieoBaTeNnbHO MOACTaBIIsIEM cienyomue pparmenTs! koga.dparmenr 1:

®parmeHT 2:

®parmeHT 2:
// mosryunm ccbuiky Ha uHTepdeiic IDrawlDraw idr = (IDraw)si;
idr.Draw();

/ monydum cebliky Ha uHTepdeiic IDraw2IDraw2 idr2 = (IDraw2)si; idr2.Draw();
idr2.DrawToPrinter();

// He XOTHM HCIO0Jb30BATh cChLIKY Ha uHTep(eiic IDraw3((IDraw3)si).Draw();
((IDraw3)si).DrawToPrinter(); (IDraw3)si).DrawToMetafile();

5.8. KoHTpopHBIE BOIIPOCH U YITPAKHEHUS

1. Uro o3nauaror this() u base() B criucke WHUIUAIHU3AIMHA KOHCTPYKTOpa?

2. Kaxk omrcats abcTpakTHBIN Kiacc?

3. Kaxk omucats abctpakTHbiit MeTOn?

4, Kakoii Mmomudukatop MOKEeT UMETh METOA 0a30BOro Kiacca ISl TOTO,9TOOBI METO

MIPOM3BOTHOTO KJIacca MOT IMeTh Moaudukatop override?
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3. Ecnu abcTpakTHbI Kiacc HacieayeT uMHTepdeiic, kakoe omnpeaeaeHueMeToaa
uHTepderica MOKeT ObITh B aOCTpaKTHOM KJjiacce?

6. Kak onmceiBaercs unrepdeiic?

7. Kaxkue anemMeHTs MOXKET coiepkaTh HHTEpQerc?

8. CxoJibK0 0a30BBIX KJIACCOB M MHTEP(HECOB MOKET UMETh Kiracc?

9. Kak onpenenuts Hanmuue untepgdeiica y oobexra?

10. Kak ompenenstoTcss METObI C OJMHAKOBBIM Ha3BaHUEM, HO MIPHHAJJIC-KAIIHE

pa3HbeIM uHTEpdeiicam?
INPAKTUYECKAS PABOTA Ne 21. Unrepdeiichl u ko/uteknun C#
Hemu:
- peanu3anus CUCTeMHBIX HHTepdeiicoB.3anaun:
- untepdeiicel IEnumerable n [Enumerator;
- unrepdetic ICloneable;
- unrepdeiric [Comparable;
- unrepdeiic IComparer;
- kiacc ArrayList;

OnopHble JOKYMEHTBI:

6.1. Unrtepdeiicsl mepeurcaenus

Co31aauM NpoeKT KOHCOIBHOTO npuiioxkeHus C#.

Ha3zpanue npoexra — SharpNumerable.

Microsoft .NET o6benuuser B OubamnoTexe 6a30BbIX KJIACCOB BCE JyUIlIee, YTO HAKOIIJICHO B
POrpaMMHUPOBAHUH 3a MTOCIEAHNE aecaTmieTus. [Ipu uzyde- HuM OMOIMOTEKH 6a30BBIX
KJIACCOB MO>KHO OOHAPYXHUTh MHOXECTBO KJIACCOB- 3arOTOBOK, UCIIOIB3YIOIINX OJTHU U T€ XKe
cTanaapTHbie HHTepdercel. CreayeT HaydUThCs UCIIOJIB30BATh ATH HHTEP(EHCHI, YTOOBI
CO3/1aBaTh CBOM KJIACCHI.

Onumiem knace Car (aBTOMOOHITB):

class Car {

private string name = ""'noname'" ;public Car() { }

public Car(string name) {this.name = name;

}

public string Name {

get { return name; }

}
}

Onumiem knacc Cars (cBajaka aBTOMOOMIIEH):

class Cars {

private Car|[] cars;public Cars() {

cars = new Car[4];

cars[0] = new Car("alpha'"); cars[1] = new Car("porshe");cars[2] = new Car(''nissan");
cars[3] =new Car("T'A3-13");

}

}

Bruto 661 0ueHb YI00HO HCTIONB30BaTh NUKI foreach/in st mpocMoTpa cBaliku. A AJist TOTO
HY)KHO BCETO JIMIIb onucaTh uaTepdeiic IEnumerable (ne- peuncnsiemMsrii).
[Ipexne HeoOXoMMMO yaaIuTh nocieanee cioo Generic B using:
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using System.Collections.Generic;

JIO>KHO MOTy4YUTHCS:

using System.Collections;

OmnuceiBaeM HaciieqoBanue kiacca IEnumerable:

class Cars : IEnumerable {

Tun [Enumerable umeer onun meton GetEnumerator, Bo3Bpararonuii TUI
[Enumerator. I Mbl JOJKHBI ONHCaTh ATOT METO B Kiacce Cars:
// TEnumerable

public IEnumerator GetEnumerator() {

for (inti=0; i <cars.Length; i++) {

// MHOTOKpaTHBIN BO3BpaT

yield return carsJi];

}
}

[Tepexoaum B MmeTo Main.

CozmaeM cBaJIKy aBTOMOOMIICH U TPOCMAaTPUBAEM €€:

Cars carlot = new Cars(); foreach (Car c in carlot) {

Console.WriteLine(c.Name);

}

[Tpu nacnenoBanun narepdeiica IEnumerator Hy»xHO onucath Takxe ero 3meMeHTh: void Reset
— MepeMeIIeHue K IepBoMy d1eMeHTy (MeToxa), bool MoveNext — nepemenieHue K
clemyromeMy JIeMeHTy (MeTton), object Current

— BO3BpAIAET TEKYLUH 3JIEMEHT (CBOMCTBO).
OnuceiBaeMm Haciaenosanue IEnumerator:

class Cars : IEnumerable, IEnumerator {

OnuceiBaeM WHJIEKC TEKyIIero iemMenTa (B kinacce Cars):
private int current = -1;

OnuceiBaeM peanm3anuio Mmetoaa Reset (B kimacce Cars):

// TEnumerator

public void Reset() {current = -1;

}

OnuceiBaeM peanu3anuio Metoga MoveNext (B kimacce Cars):
// TEnumerator

public bool MoveNext() {

if (current < cars.Length - 1) {current++;
return true;

} else {

return false;

}

}

OnuceiBaeM peannzanuio ceorictea Current (B kitacce Cars):
// TEnumerator

public object Current {get {

return cars[current];

}

}

B metone Main BeI3bIBacM HOBBIC MeTOIBI (TI0cie 1ukIIa foreach/in):
carlot.Reset(); carlot.MoveNext();
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Console.WriteLine(((Car)carlot.Current).Name);

Kpowme toro, onucaB metoasl u cBoiicTBa IEnumerator, Mbl MOKE€M 3HAUYHU-TEIIBHO YIIPOCTUTD
Mmeron GetEnumerator xitacca Cars:

// TEnumerable

public IEnumerator GetEnumerator() {return (IEnumerator)this;
I*/

for (inti=0; i < cars.Length; i++) {

// MHOTOKpaTHBIH BO3BPAT

yield return carsli];

3

I*/

}

6.2. BHyTpeHHMI IEPEUNCITUTEND
Co3manum NpoeKT KOHCOJIBHOTO npuiioxenust C#.
HasBanue mpoexta — SharpNuminside.

Cuoa onumem kinacc Car:

class Car {

private string name = ""noname' ;public Car() { }
public Car(string name) {this.name = name;

}

public string Name {

get { return name; }

}
}

CaoBa onnmeM knacc Cars.

[Ipu sToM co3manum BHyTpeHHMH Kiacc CarsEnumerator, kak pekomenay-er MSDN 2005.
N3mensaTh cTpoku using He Tpedyercs.Onucanue kiacca Cars:

class Cars : System.Collections.IEnumerable {private Car|[] cars;

} // konen kaacca Cars

Kounctpykrop kinacca Cars He U3MEHUJICS:

public Cars() {

cars = new Car[4];

cars[0] = new Car("alpha"); cars[1] = new Car("porshe"); cars[2] = new Car(''nissan");
cars|3] =new Car("T'A3-13");

}

O06msBuM 3akpeIThIid Kiace CarsEnumerator, KOTOpeIid Oy[eT BBITOJIHATHPOIb
nepeuncnurend. Knacc Haxogurces BHyTpH Kiacca Cars:

private class CarsEnumerator : System.Collections.IEnumerator {private int current = -1;
private Cars c;

} // konen kaacca CarsEnumerator

KonctpykTop knacca CarsEnumerator mpuHUMaeT CChUIKY Ha BHEIIHMIKIIACC:

public CarsEnumerator(Cars c) {this.c = c;

}

OcranbHas dacth kinacca CarsEnumerator ommceiBaeT He0OXoIUMBIE 3lie-MeHTHI HHTEpdetica
[Enumerator:

public void Reset() {current =-1;

}
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public bool MoveNext() {

if (current < c.cars.Length - 1) {current++;
return true;

} else {

return false;

}

}
public object Current {

get { return c.cars[current]; }
} // xonen knacca CarsEnumerator
Haxkomnerr, ommceiBaem MeTo GetEnumerator xnacca Cars:

public System.Collections.IEnumerator GetEnumerator() { return new
CarsEnumerator(this);
3

} // xonen kiaacca Cars

Y6enumcs, 9T0o MPOEKT HE COMEPKUT OLTHOOK.

B mMerone Main co3gaem cBankKy aBTOMOOmMIieH carlot m omucbiBaeM Mpo-CMOTP BCEX
00BEKTOB:

static void Main(string|[] args) { Cars carlot = new Cars(); foreach (object o in carlot) {
Console.WriteLine(((Car)o).Name);

}
}

6.3. Knonupyembie 00bEKTBI

Co3anum NpoeKT KOHCOJIBHOTO npuiioxenust C#.
Hassanue mpoekxta — SharpClonable.

Onumiem kiacc Point (Touka Ha MIOCKOCTH):
class Point {

public int x, y; public Point() { }

public Point(int x, int y) {this.x = x;

this.y =y;

}

public override string ToString() {

return "(" + x.ToString() +"," + y.ToString() +'")";

}
}

B MeTone Main ucneITbIBaeM, Kak OH paboTaer:

static void Main(string[] args) {Point p1 = new Point(2, 3);

Console.WriteLine("1: " + p1.ToString());

}

Teneps monpoOyem co3aath Komuo 00bekTa Point:

Point p2 = p1;p2.x=3;

Console.WriteLine('"2: " + p2.ToString());Console.WriteLine("1: " + p1.ToString());
[TockonbKy 0OBEKTHI KIacca SBJISIOTCS CCBUIOYHBIMHU THUIIAMH, TIPU UC-TIOIH30BaHUU ONIEpaTopa
= CO3JaeTCs HOBAs CChLIKA Ha TOT JK€ 00BEKT.

[Tpu sToM ucnonp3yercs metor MemberwizeClone mo ymoa4anuio.

UT0oOBI MOTYYUTH KOMHIO 00BEKTAa BMECTO KOMHH CCHUIKU, HY)KHO OMUCATHCIIOCO0 CO3MaHus
koruu, ucnonb3ys uaTepdeiic ICloneable.
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OnuceiBaem knacc Point2, nacnenyromuii uaTepdetric ICloneable:
class Point2 : ICloneable {public int x, y;

public Point2() {}

public Point2(int x, int y) {this.x = x;

this.y =y;

}

public override string ToString() {

return "(" + x.ToString() +"," + y.ToString() +'")";

}
}

[epeonpenensiem enuncTBeHHbI MeTo ] Clone unrepdeiica ICloneable:
// ICloneable

public object Clone() {

return new Point2(this.x, this.y);

}

HcneITeiBaeM HOBBII Ki1acc B MeToae Main:

Point2 p3 = new Point2(6, 6); Point2 p4 = (Point2)p3.Clone();p4.x = 3;
Console.WriteLine(""4: " + p4.ToString());Console.WriteLine("3: " + p3.ToString());
Yo6eaumcs, 9To B KOHCOJIb BBIBOIUTCS:

1: 2,3)

2:(3,3)

1: 3,3)

4: (3,6)

3:(6,6)

6.4. CpaBHUBaeMbIe 00BEKTEI

Co31aauM NpoeKT KOHCOIBHOTO npuiioxkeHus C#.
HasBanwne npoekra — SharpComparable.

CaoBa onnmeM kinacc Car:

class Car {

private string name = ""noname'" ;public Car() { }
public Car(string name) {this.name = name;

}

public string Name {

get { return name; }

}
}

B MmeTone Main co3gaeM U BEIBOAUM CITMCOK aBTOMOOUIIEH:

static void Main(string|[] args) {Car|[] cars = new Car[4]; cars[0] = new Car("3");
cars[1] = new Car('"2");

cars[2] =new Car("1");

cars[3] = new Car(""'4"); foreach (object ¢ in cars) {
Console.WriteLine(((Car)c).Name);

}
}
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[Tycte HaM Teneps TpeOyeTcst ynopsAA0YUTh CIIMCOK IpU IOMOIIN MeToa System.Array.Sort.
Yt0o0BI 5TO OBLIIO BO3MOXKHO CENaTh, 00BEKTHI MAaCCUBAI0JKHBI TIOIIEP)KUBATH HHTEPQEIC
IComparable (cpaBHHBaeMBbIE).

Jo6asnsiem HacnenoBanue narepdeiica IComparable B kinacc Car:

class Car : IComparable {

OnuceiBaeM B kitacce Car, Kak CpaBHUBATh 0OBEKTHI Ki1acca Car.

MBI HcTIoNb3yeM CpaBHEHUE OOBbEKTOB Ha OCHOBE MMEHHU:

// IComparable

int IComparable.CompareTo(object 0) { return name.CompareTo(((Car)o).name);

}

Teneps B MeTo1e Main MbI MOKEM OTCOPTUPOBATH MACCHB:

Array.Sort(cars); Console.WriteLine('"Sorted:");foreach (object c in cars) {
Console.WriteLine(((Car)c).Name);

}

Co31aauM NpoeKT KOHCOJIBHOTO MpuiioxeHus C#.
HasBanwne npoekra — SharpComparer.

CnoBa onumeM kiacc Car:

class Car {

private string name = ""noname'" ;public Car() { }
public Car(string name) {this.name = name;

}

public string Name {

get { return name; }

}
}

Ectb eme oaun nnTepdeiic, ucnonb3yemslit 171 cpaBHeHUs: 00beKTOB — uHTepdetic [Comparer.
OH npegHa3zHavyeH JUisl CpaBHUBAHUS KaKUX-JIH00 3Ha- YEHUH JBYX OOBEKTOB, U COCTOUT U3
merona Compare.

OnuceiBaeM KJ1acc CpaBHUBATEIA:

class SortByName : System.Collections.IComparer {public SortByName() { }

// IComparer

int  System.Collections.IComparer.Compare(object a, object b) { return
String.Compare(((Car)a).Name, ((Car)b).Name);

}
}

3aMeTHM, U4TO JaHHBIN KJIaCC OPUEHTUPOBAH Ha cpaBHEHUE TUIOB Car.
B Mmetone Main co3maem MaccuB aBTOMOOWIIEHN:

Car|] cars = new Car[4];cars[0] = new Car("'4");

cars[1] =new Car("1");

cars|2] =new Car("3");

cars[3] =new Car("2");

1 BBIBOAUM CIINCOK:

foreach (Car c in cars) { Console.WriteLine(c.Name);

}

Jlanee copTrpyeM MacCUB U BBIBOJUM €TO:

Array.Sort(cars, new SortByName()); Console.WriteLine("Sorted:"); foreach (Car c¢ in
cars) {
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Console.WriteLine(c.Name);

}

HenocraTok onrcaHHOr0 MOAX0/1a 3aKIOYAETCS B TOM, YTO MPU MPOEKTU- POBAHUH Kjlacca
MPUXOJNUTCS YYUTHIBATH BHEUTHHUE 110 OTHOILIEHHUIO K HEMY Me- ToJIbl. bbl1o Obl yioOHee BMecTo
ATOTr0 UCIOJIb30BaTh METOJ KJ1acca.

Merton Array.Sort uMeeT cienualibHO MEePEerpyKEHHbIA BapHaHT JJIs 3TOro ciydad. B kiacce
Car Hy)XHO 00BSBUTH CTaTHUECKUI MeTOoI, Bo3Bpaatonuii [Comparer:

public static System.Collections.IComparer SortByName {get {

return (System.Collections.IComparer)new SortByName();

}
}

3neck new SortByName — npencraButens kiacca SortByName.
B MeTone Main Tenepb MOKHO 3aMEHUTH BBI3OB Sort:
//Array.Sort(cars, new SortByName());Array.Sort(cars, Car.SortByName);

6.5. Komnexmuu C#

Co3manum NpoeKT KOHCOJIBHOTO npuiioxkenust C#.
Hassanue mpoekxta — SharpCollection.

Cnoga onumieM kiacc Car:

class Car {

private string name = ""noname' ;public Car() { }
public Car(string name) {this.name = name;

}

public string Name {

get { return name; }

}
}

Bcerpoennsie B Ou0amoTeKy 0a30BBIX KJIACCOB THUIIBI MpocTpaHcTBa uMeH System.Collections
npeIHa3HauYeHBI 1711 paboThl ¢ HA0OpaMU AIIEMEHTOB, U SIB- JISSFOTCSI KOHTEHHEPHBIMU KJIaCCAMHU.
WNuTepecHsl cneayromme HHTepQeico:

Knacc ICollection — omnpenenser obmue xapakrepuctiuku kotekuuii. Kiace IDictionary —
MpeJICTaBIsIeT 0OBEKT MapaMu UMs-3HaYCHHE.

Kuacc IList — mob6aBneHue, yaaneHue U WHISKCUPOBaHUE diieMeHTOB. Kpome Toro, ecTh
HECKOJIbKO TOTOBBIX KJIaCCOB-KOJIIEKIHH, HanmpumMep:Kitace ArrayList — quHaMU4YeCKHii MacCCUB
00BEKTOB.

Knacc Queue — crangapTHas o4epeb.

Knacc SortedList — anamoruuen cinoBapio, HO siBisieTcst nuHaekcupyembiM. Kiace Stack —
CTaHJIAPTHBIN CTEK.

Paccmotpum npumenenue knacca ArrayList. CHadana ucrpaBuM using:

using System.Collections;

OnuceiBaeM HOBBIH Kiacc Cars:

class Cars : IEnumerable { private ArrayList cars;public Cars() {

cars = new ArrayList();

}
}

Jlo6aBum B kimacc Cars MeTo 1 711 JOOABJICHUSI HOBOTO OOBEKTA:
public void Add(Car c) {cars.Add(c);

}
99



Crnenyroliiee CBOMCTBO BO3BpAIaeT KOJTHYECTBO OOBEKTOB:
public int Count {get {
return cars.Count;

}
}

Crienyroniuit METOJT yiajsieT Bce OOBEKTHI:

public void Clear() {cars.Clear();

3

CJIC,Z[yIOH_II/Iﬁ MCTOJ YAAIACT 3JICMCHT KOJUJICKIIHUU IO €T0 UHACKCY:
public void RemoveAt(int index) {cars.RemoveAt(index);

}

Cremyroniuii METOJT TPOBEPSICT HATUYHE SJIEMEHTA B KOJUICKITUH:
public bool Contains(Car c) {return cars.Contains(c);

}

[Mocneanuit Mmetox — MeTon nepeuncienus uarepdeiica I[IEnumerable:

// TEnumerable

public IEnumerator GetEnumerator() {return cars.GetEnumerator();
}

Tectupyem kiacc B MeToie Main.

Cnauana co3gaem mnpencraButens kiacca Cars u 100aBIIsieM 3JIEMEHTHI:

static void Main(string[] args) {Cars cars = new Cars(); cars.Add(new Car("Alpha"));
cars.Add(new Car(""RR"));

cars.Add(new Car("'117")); cars.Add(new Car("'Nissan'"));

}

3aTeM BBIBOJIUM CITHCOK:

Console.WriteLine(""We have {0} cars:", cars.Count);foreach (Car c in cars) {
Console.WriteLine(c.Name);

}

VY nansem TpeTUil JIEMEHT:

cars.RemoveAt(3);

Console.WriteLine('""We have {0} cars:", cars.Count);foreach (Car c in cars) {
Console.WriteLine(c.Name);

}

JloGaBisieM HOBBII 2JIEMEHT:

Car a = new Car(""Audil00'");cars.Add(a);

[IpoBepsiem HaIMUKE HOBOTO JIEMEHTA:

if (cars.Contains(a)) { Console.WriteLine(a.Name + " is present");

}

Haxonen, ygansem Bce:

cars.Clear();

Console.WriteLine('""We have {0} cars.", cars.Count);

WHTepecHBI BOMPOC BO3ZHUKAET — HENB3s MPOCcTO Bocmpon3Bectu Cars oTArrayList? MoxHo,
HO TOTJIa B KJIaCC MOKHO OyzieT J00aBIsITh MPOU3BOJIbHEIE 00BEKTHI. B KoHIIE MeTo1a Main
MIPOJIEMOHCTPUPYEM UCIIOJIb30BaHuEe ArrayList B TaKOM KadecTBe:

ArrayList ar = new ArrayList();ar.Add(cars);

ar.Add(new Car("abc"));

ar.Add(""Hi");ar.Add(33);

foreach (object o in ar) { Console.WriteLine(o.ToString());
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6. KoHTpos1bHBIE BOIIPOCHI U YIPAKHEHUS
[Tepeunciure meroas maTepderica IEnumerable.
[Tepeuncnure meronsl uHTEpdeiica [IEnumerator.
[Tepeuncnure meronsl uHTEpdeiica ICloneable.
[Tepeunciure metoasl naTepdeiica IComparable.
[Tepeunciure metoasl naTepderica IComparer.
[lepeuncnure meronsl kinacca ArrayList.

NN hR DD =

IIpakTuuyeckas padora Ne24 «Cozganue npocTeix mporpamm B cpene Visual Studio»
CocTaBUTh POrpaMMy € MCIIOJIb30BAaHHEM BH3YyabHBIX 3JIEMEHTOB JJIsl BBOAA-BBIBO/A JaHHBIX,
KHOMKH U T.11. OPopMUTE POPMY H BCE €€ IIEMEHTHI, HCITOJIb3YsI LIBETOBYIO TaMMYy
Hana cropona kBaaparta a. Haiitu ero nepumetp P = 4-a.

Jlana cropona kBazapata a. Halitu ero miomazns S = a2.

Jlaubl cTOpOHBI TPSAMOYTOJIbHUKA a U b. Halitu ero mmomanes S = a-b u nepumerp P =2-(a + b).
Han nuametp okpyxknoctu d. Haiitu ee qmuny L = n-d.

Jana nyvaa pebpa ky6a a. Haiitu o0beM kyba V = a3 u mioniaap ero moBepxHOCTH S = 6-a2.
Hanbl umHel pedep a, b, ¢ mpsaMoyronbHoro napamienenunena. Haiitu ero oosem V = a'b'c u
TJI0IIa s TOBEepXHOCTH S = 2-(a-b + b-c + a-c).

Haiitu nnuny okpyxHoctu L u momans kpyra S 3aganHoro paauyca R: L =2-n'R, S =n-R2.
Jansl nBa uncna a u b. Halitu ux cpeanee apudmeTndeckoe.

Jlanpl 1Ba HEOTpHIIATEIBHBIX 4HMcla a W b. HaiiTm ux cpemHee reoMeTpHueckoe, TO €CTh
KBaJPaTHBIN KOPEHb U3 UX ITPOU3BECHHUS.

Jlanbl nBa HeHyJIEeBbIX uncia. HailTu cymmy, pa3HOCTb, IPOM3BEIEHUE U YACTHOE UX KBaJpPaTOB.
JlaHbl 1Ba HEHYJIEBBIX uKcia. HailiTu cymMy, pa3HOCTh, MPOU3BEICHUE U YACTHOE UX MOJYJICH.
JlaHbI KaTeThl IPSIMOYTOJIBHOTO TPEYroJibHUKa a U b. Haiitu ero runotenysy ¢ u nepumetp P.
Janbl 1Ba kpyra ¢ obmuM neHTpom u paaumycamu R1 u R2 (R1 > R2). Haiitu mmomanu 3tux
kpyroB S1 u S2, a Taxxe miomans S3 KoJblla, BHEIIHUHA paauyc KoTtoporo paseH Rl1, a
BHyTpeHHUH paaunyc paBeH R2: S1 =n-(R1)2, S2 ==n-(R2)2, S3 =S1 - S2.

Jana nnmuna L okpyxsHoctu. Haiitu ee paguyc R u momans S kpyra, orpaHU4e€HHOTO 3TOM
OKPYXHOCTBIO, yunuThiBast, yTo L =2-1'R, S = - R2.

Jana miomans S kpyra. Haittu ero nuamerp D u iy L OKpy>KHOCTH, OrpaHUYMBAIOLIEN 3TOT
KpyT, yautbiBas, uto L = -D, S = n-D2/4.

Haiitu paccrosHue Mexay IByMs TOYKaMU C 3aJaHHBIMM KOOpAMHATaMH X1 1 X2 Ha 4MCIIOBOM
ocu: [x2 —x1].

Jans! Tpu Touku A, B, C Ha uncnosoit ocu. Haiitu nymmnsl otpeskoB AC u BC n ux cymmy.
Haubl Tpu Toukn A, B, C Ha uucnoBoil ocu. Touka C pacnonoxkeHa Mexay ToukamMu A u B.
Haiitu npoussenenue niuun orpe3koB AC u BC.

JlaHbl KOOpJAWHATHI JABYX IMPOTHBOMOJOXKHBIX BEpIIMH TpsiMoyrojbHuka: (x1, yl), (x2, y2).
CTOpoHBI NpPSMOYTOJIbHMKA MapajuledbHbl OCSIM KoopauHar. Hailtu nepumerp M 1uiomans
JAHHOTO NPSIMOYTOJIbHUKA.

Haiitu paccrosinue Mexay IByMs TOYKaMHU C 3aJaHHbIMHM KoopauHatamu (x1, yl), (x2, y2) Ha
IUIOCKOCTH.

Jansl KoopaumHaTBl Tpex BepwMH TpeyrombHuka(xl, yl), (x2, y2), (x3, y3). Haiitu ero
HEPUMETP, UCIOJB3Ys (HOPMYITy I PACCTOSHUS MEXAY IByMsI TOUKaMH Ha IJIOCKOCTH.
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[TomensaTs MecTaMu coaEpKUMOE NTepeMEHHBIX A 1 B 1 BbiBecTH HOBBIE 3HaueHus A u B.

Haunbl nepemennbie A, B, C. I3MeHUTh UX 3HaYeHUs, nepemectuB coaepxkumoe A B B, B—B C,
C — B A, ¥ BBIBECTH HOBBIE 3HaU€HUs NiepeMeHHBIX A, B, C.

Haunbl nepemennbie A, B, C. U3MeHuTh UX 3HaYeHus, nepemectun coaepxkumoe A B C, C — B B,
B — B A, 1 BeIBeCTH HOBBIE 3HaUCHUS NIepeMeHHBIX A, B, C.

Haiitu 3Havuenne GpyHKImu y = 3 xP—6x* =7 MpU JAHHOM 3HAYEHUH X.

IpakTuyeckasi padora Ne2 «Co3nanue nporpaMm U padboTa ¢ TEKCTOBBIMU (paitiammy

CocraBUTh MpOrpaMMy € MCHOJIb30BAaHUEM BU3YaJIbHBIX 3JIEMEHTOB M ONEPATOPOB SI3bIKA
nporpammupoBanusi C#. Odhopmuts GopMy U BCe €€ IIIEMEHTHI.
Hano uemnoe uncno k u aiin, comepxamuii HEOTpUIATENbHBIC 1eNble Yncia. BriBecTn K-biif
anemMeHT (aiina (3IeMeHThl HyMepyroTcs oT 1). Eciu Takoi 2J1eMeHT OTCYTCTBYET, TO BHIBECTH —
1.
Jan dain menslx 4YHcel, COIep)Kalluidi HE MEHEee YeThIPeX JJIEMEHTOB. BBIBECTH MEpBBI,
BTOPOI1, MPEATIOCIETHUN U MTOCICTHUIN STIEMEHTBI TaHHOTO (aiina.
Jlanbl uMeHa ByX (DailyioB BEIIECTBEHHBIX uncell. M3BeCTHO, YTO MEpPBBI U3 HUX CYIIECTBYET U
SIBJISIETCSl HEMYCThIM, @ BTOPOM B TEKyIeM Karajore oTcyrcrByer. Co3/aTh OTCYTCTBYIOLIUMN
daiin u 3amucaTh B HETO0 HayaJdbHBIM M KOHEUHBIM DJIEMEHTHI CylecTBYyromero (aiia (B
YKa3aHHOM MOPSAKE).
Jlanbl nMeHa IBYX (aiiyioB BellecTBEHHBIX uncen. M3BecTHO, UTO 0JIMH U3 HUX (HE 003aTeNbHO
NEPBbI) CYIIECTBYET U SBIISIETCS HEMYCThIM, a JAPYrOM B TEKYIIEM KaTajore OTCYTCTBYET.
Co3marh OTCYTCTBYIOIIHMKM (aiti M 3amucaTh B HETO KOHEYHBIH M HaYalbHBIA DSJIEMEHTHI
CYIIECTBYIOILETo (aiina (B yKa3aHHOM MOPSIKE).
Han daiin nensix yucen. Co3aaTh HOBBIN (aiii, CoAepIKalIui T€ K€ SJIEMEHTHI, UTO M UCXOTHBIN
¢aiin, HO B 0OpaTHOM MOPSAKE.
Han daitn BemecTBeHHBIX uncen. Co3marh ABa HOBBIX (pailyia, mepBbIA M3 KOTOPBIX COICPKHUT
AJIEMEHTHI UCXOAHOTO (aiina ¢ HeueTHbIMU HOMepamu (1, 3, ...), a BTopoil — ¢ ueTHBIMU (2, 4,
o).
Han daiin nenbix yucen. Co3nath Ba HOBBIX (hailyia, MEPBBIM U3 KOTOPBIX COJACPKHUT YETHBIE
yuciaa U3 MCXOAHOro (aitima, a BTOpOi — HEYeTHBIC (B TOM jKe mopsiake). Ecnu dyeTHbie mim
HEYETHBIC YKCIa B MCXOMHOM (haiiiie OTCYTCTBYIOT, TO COOTBETCTBYIOIIUN PE3yIbTUPYIOIINN
¢aiia 0oCTaBUTh MYCTHIM.
Han ¢aitn nenbix uncen. Co3maTh 1Ba HOBBIX (aiiyia, MEpBBI M3 KOTOPBIX COAEPKUT
MOJIOKUTEIBHBIE YHCIa W3 MCXogHOTo daima (B 0OpaTHOM TOpsAKE), a BTOPOH —
OTpUIaTeNIbHbIE (Takke B 0OpaTHOM mopsiike). Eciu moyioXuTenbHbIe WM OTPHUIATEIhHBIC
yuciaa B HCXOMHOM (pailyie OTCYTCTBYIOT, TO COOTBETCTBYIOIIMN pE3YIbTUPYIOMHKA hani
OCTaBUTb MYCTHIM.
Jan ¢aiin BemecTBeHHBIX uncel. HaliTu cpennee apudMeTnaeckoe ero 3JeMEHTOB.
Jan ¢aiin BemecTBeHHBIX YKcen. HailTu cyMMy €ro 3JeMEeHTOB ¢ YeTHBIMU HOMEpPaMH.
Han ¢aiin nenpx uncen. HailTu KonmdecTBO coaeprKaliuxcsi B HEM cepuil (TO ecTh HabopoB
MOCJIEIOBATEIBHO PACIIONI0KEHHBIX OJJUHAKOBBIX 3JIEMEHTOB).
Jan (aiin BemeCTBEHHBIX uMcesl. HalWTh ero mepBhlii JOKAIbHBIA MHHUMYM (JIOKaJIbHBIM
MHUHHUMYMOM Ha3bIBAETCS 3JIEMEHT, KOTOPHI MEHBIIE CBOMX COCEIEH ).
Han ¢aiin BemiecTBEHHbIX uynced. HailTu ero mocnegHuil JIOKIBHBIA MaKCUMyM (JTOKaJIbHBIM
MaKCMMYMOM Ha3bIBA€TCS 3JIEMEHT, KOTOPHI OO0JIbIIIE CBOUX COCENIEH ).
Han ¢aiin BemecTBeHHBIX uncesn. HaiiTu o01iee KOJTUYECTBO €ro JOKAIbHBIX SKCTPEMYMOB, TO
€CTh JIOKAIIbHBIX MUHUMYMOB U JIOKQJIbHBIX MaKCUMYMOB.
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Han ¢aitn BemecTBeHHbIX uncen. Co3mare Qaiiin meiblX YHcesd, COJAepXkalliuii HoMmepa Bcex
JIOKQJIbHBIX MAaKCUMYMOB MCXOJIHOTO (paiiyia B mOpsiaKe BO3pacTaHuUs.

Han ¢aitn BemecTBeHHbIX uncen. Co3mare Qaiiin LeibIX YHcesd, COJAepXkalliuii HoMmepa Bcex
JIOKAJIbHBIX SKCTPEMYMOB HCXOAHOTO ¢aiina B mopsake yObIBaHUS.

Jlan Qaiin BeniecTBEHHBIX YUCENl. 3aMEHUTh B HEM BCE PJICMEHTHI Ha UX KBaJPAaTHI.

Jlan ¢aiin BemecTBEeHHBIX YHCEN. 3aMEHUTh B (haiiyie KaxAbld AJIEMEHT, KpOME HAdaJbHOTO
KOHEYHOT'0, Ha €ro cpeHee apu(MEeTHIECKOe C IPEIBIIYIIUM U MOCIEIYIOIINM SJIEMEHTOM.

Jan ¢aiin nensix gucen, coaepkanuii 6omee 50 31eMeHTOB. YMEHBIIUTH €ro pasmep 10 S0
DIIEMEHTOB, YAaluB U3 (haiiaa HEOOXOAUMOE KOTMIECTBO KOHEUHBIX AJIEMEHTOB.

Jan ¢ain menpx 4ucen, CoASpKalluid YE€THOE KOJMYECTBO JJIEMEHTOB. YAIUTh U3 JAHHOTO
¢aitna BTOpyI0 IOJOBUHY 3JIEMEHTOB.

Han ¢aiin nensix gucen, coaeprkanuii 6osee 50 31eMeHTOB. YMEHBIIUTH €ro pasmep 10 S0
DJIEMEHTOB, YAauB U3 (haiia He0OXOAUMOE KOTMIECTBO HaUaIbHBIX 3JIEMEHTOB.

Jan daiin nensix uncei. Y 1ajluTh U3 HETO BCE JIEMEHTHI C YeTHBIMA HOMEpPaMH.

Jan ¢aiin nensix yncen. Y JaquTh U3 HEr0 BCe OTPHUIIATEIbHbIC YHCTIA.

Han daitn menbix umcen, coaepkamuii Menee 50 3JeMEHTOB. YBEIWYUTH ero pasmep a0 S0
3JIEMEHTOB, 3alKCaB B Hayaso (aiiina HeoOX0AUMOe KOJIMYECTBO HYJIEH.

Han ¢aitn BemecTBeHHBIX uncen. [IoMeHsATh B HEM MeCTaMH MUHUMAJIBHBIH U MaKCUMaJIbHBII
AJIEMEHTBHI.

IpakTnyeckas padora Ne31 «/crnonp30BaHHE AIEMEHTOB YNPABICHUSA C MOAACPKKON
peIaKTUPOBAaHUS TEKCTa U METOAO0B Ha C#»

CocraBUTh MpOrpaMMy C HCIIOJIB30BAHWEM JJIEMEHTOB YIPABICHHUS C MOAACPKKON
pelaKkTUPOBAaHUS TEKCTa M ONEPaTOpOB si3blka MporpamMmmupoBanus C#. Opopmuts Gopmy u Bce
€€ DJIEMEHTBI.

Hano nenoe ynciao N (> 0). ChopmupoBath U BBIBECTH LIEJIOYHCICHHBIM MaccuB pazmepa N,
coaep:kamuii N mepBbIX MOJ0KUTEIBHBIX HEYETHBIX uncel: 1, 3,5, ... .

Hano nenoe ynciao N (> 0). ChopmupoBath M BBIBECTH LIEJIOYHCICHHBIM MaccuB pazmepa N,
COEp KallMil CTENIEHU ABOMKH OT mepBoil 10 N-biid: 2, 4, 8, 16, ... .

Hano wnenoe ymcno N (> 1), a Takxke mnepBblii wieH A u pa3HOCTh D apudmernyeckoit
nporpeccuu. ChopMupoBaTh U BBIBECTH MaccuB pasmepa N, comepkamuii N MepBbIX WICHOB
naHHou mporpeccun: A,A+D,A+2-D,A+3:D, ....

Hano memoe uucimo N (> 1), a Takke mepBblii 4ieH A W 3HaMeHaredb D reoMeTpudeckoit
nporpeccuu. CHopMupoBaTh M BBIBECTH MacCuB paszmepa N, comepkamuii N MepBBIX UYICHOB
naHHoi nporpeccuun: A, A-D, A-D2, A-D3, ....

Hano nenoe ynciao N (> 2). ChopmupoBath M BBIBECTH LIEJIOYHCICHHBIM MaccuB pazmepa N,
comepxamuii N MmepBbIX 3JIEMEHTOB TocienoBaTeabHOCTH uncen @ubonayun FK: F1 =1, F2 =
I, FK=FK-2+FK-1,K=3,4,....

Hanwer menbie uncna N (> 2), A u B. ChopmupoBaTh U BBIBECTH IICJIOYHCICHHBIH MacCUB
pazmepa N, NepBbIi JIEMEHT KOTOPOro paBeH A, BTOpoil paBeH B, a kaxkIplil nmocieayommin
3JIEMEHT PABEH CyMME BCEX MPEIbIIYIIHX.

Jan maccuB pa3mepa N. BeiBecTu ero 3eMeHThl B 00paTHOM MOPSIIKE.

Jan nenouncneHHbld MaccuB pasmepa N. BriBecTu Bce coaepskamimecss B TaHHOM MacCHUBE
HEYETHBIC YUCIa B MOPSIKE BO3pacTaHUsI UX UHJIEKCOB, a TaK)Ke UX KoauyecTBo K.

Jan nenouncneHHbld MaccuB pasmepa N. BwiBecTu Bce copaepskamimecss B TaHHOM MacCHUBE
YETHBIE YMCIIA B MOPSJIKE YOBIBAHUS WX UHJEKCOB, a TAKXKEe X KoImuecTBo K.
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Jan nenouuncieHHeli MaccuB pasmepa N. BeiBecTu BHauasne BCe colepiKallvecss B JAaHHOM
MacCHBE YETHBIE YMCIIA B MTOPSIIKE BO3PACTAHUs UX WHJIEKCOB, a 3aT€M — BCE HEUETHBIEC YNCIIA B
nopsiike yObIBaHUS MX UHJIEKCOB.

Han maccuB A pasmepa N u memoe ynciio K (1 < K < N). BeiBecTu 371eMeHTBI MaccuBa C
nopsiikoBeiMM HOMepamu, kpateiMu K: AK, A2-K, A3-K, ... . YcnoBHbIl onepatop He
UCITOJIb30BATh.

Han maccuB A pasmepa N (N — yeTHOe uncino). BeIBecTH ero 371eMeHThI ¢ YeTHBIMH HOMEpaMHU
B MOpPsAJIKE BO3pacTaHus HOMEpOB: A2, A4, A6, ..., AN. YcIoBHBII OlepaTop HE UCTIOIb30BATh.
Jan maccuB A pasmepa N (N — HeueTHoe umucio). BbIBecTH €ro 31eMeHThl ¢ HEUYETHBIMH
HOMEpaMH B mopsiake yobiBanus HoMepoB: AN, AN-2, AN—4, ..., Al. YcioBHBIA oniepatop HE
UCIIOJIb30BaTh.

Jlan maccuB A pa3mepa N. BriBecTn BHadasie €ero 3JIeMEHTHI C YETHBIMU HOMEpaMH (B TIOPSIKE
BO3PACTaHUs HOMEPOB), a 3aT€M — OJJIEMEHTHl C HEUETHBIMH HOMEpaMH (TakKe B MOpSIKe
BO3pacTtaHuss HoMmepoB): A2, A4, A6, ..., Al, A3, A5, ... . YciuoBHbIi omeparop He
UCIIOJIb30BaTh.

Han maccuB A pasmepa N. BeiBecTu BHavasie €ro 3JIEMEHThI C HEUETHBIMU HOMEpPAaMH B MOPSJIKE
BO3PAaCTaHUs HOMEPOB, a 3aTeM — 3JEMEHThl C YETHBIMH HOMEpaMHU B TOPSIKE YObIBAHHS
HOMepoB. Al, A3, AS, ..., A6, A4, A2. YCIOBHBIN oniepaTop HE UCIIOIb30BATh.

Jan maccuB A pazmepa N. BriBecTu ero aneMeHTsl B ciieyromeM nopsaake: Al, AN, A2, AN-1,
A3, AN-2, ....

Jan maccuB A pazmepa N. BriBecTu ero aneMeHTsl B cieqyromeM nopsaake: Al, A2, AN, AN-1,
A3, A4, AN-2, AN-3, ....

Jlan maccuB A HeHyJeBBbIX L€NbIX uyMcen pasmepa 10. BriBecTr 3HaueHHE NMEPBOro U3 TEX €ro
aneMeHTOB AK, kKotopeie yaoBieTBopsitoT HepaBeHCTBY AK < A10. Eciu Takux 37€MEHTOB HET,
TO BbIBeCTH ().

Jan nenouncnenHblidi MaccuB A pa3mepa 10. BoiBecTr MOpsAIKOBBI HOMEP MOCIEAHETO U3 TEX
ero aeMeHToB AK, KOTOpbIE yJIOBIETBOPSIOT ABOMHOMY HepaBeHCTBY Al < AK < A10. Ecin
TaKUX 3JIEMEHTOB HET, TO BbIBeCTH ().

Han maccuB pazmepa N u nensie uncia K u L (1 < K < L < N). Hailftu cymmy 351eMEHTOB
MaccuBa ¢ HoMepamu oT K 10 L BKItounTeNnbHO.

Han maccuB pazmepa N u nenbie uncina K u L (1 <K <L <N). Haiftu cpennee apudmernueckoe
3JIEMEHTOB MaccuBa ¢ Homepamu oT K 10 L BKItoUuTEnbHO.

Jan maccuB pazmepa N u nensle uncna K u L (1 <K <L < N). Haiitu cymMMy Bcex 3J€MEHTOB
MacCHBa, KPOME 3JIEMEHTOB ¢ HOMepaMmu OoT K 10 L BKIIOUHUTENBHO.

Jan maccuB pasmepa N u nmensle uncia K u L (1 < K < L < N). Haiitu cpennee
apudmeTnyecKoe BCEX JJIEMEHTOB MaccHBa, KpOMe 3JeMEeHTOB ¢ Homepamu oT K mo L
BKJIIOUUTENBHO.

JaH uenmouncieHHbIi MaccuB pa3Mepa N, He colepxauuid OAMHAKOBBIX uuceln. [IpoBepuTs,
00pa3yloT JH €ro 3JeMEHTHl apu(MeThdecKkyro mporpeccuto. Eciu o0pa3yioT, TO BBIBECTH
Pa3HOCTh MPOTPECCUH, ECITU HET — BbIBECTH ().

Jlan MaccuB HEHYJNEBBIX IeNbIX uncen pasmepa N. IIpoBepurtb, 00pa3yioT JH €ro 3JIEMEHTHI
reoMeTpuuecKyro mporpeccuto. Ecnu 00pa3yioT, TO BBIBECTHM 3HAMEHATENb MPOTPECCHU, €CIH
HeT — BbiBecTH 0.

IIpakTuuyeckas padora Ne32 «/cnonp30oBaHUE JIEMEHTOB YIPABJICHUS OTOOpaXKCHHE
MAHHBIX B Ta0IMIEe U MeTonoB Ha CH»

CoctaBuTh MpOrpaMMy C HCIOJIb30BaHHWEM 3JeMeHTa ymnpasieHus DataGridView u
OTIepaTopoOB si3bika nmporpammupoBanus C#. Ohopmuts Hopmy 1 BCe €€ IJIEMEHTHI.
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10.

11.

12.

13.
14.

15.

16.

17.

Jana matpuna pazmepa M x N u nenoe uucno K (1 < K < M). Beiectu anements! K-if crpokn
JTAaHHOW MaTpUIIbI.

Jana matpuia pazmepa M X N u nenoe uncio K (1 <K < N). BriBectn anements! K-ro cronbia
JTAaHHOW MaTpUIbI.

Jana marpuna pasmepa M x N. BbIBeCTH €€ 2JI€MEHTBI, PaCIIOJIOKEHHBIE B CTPOKAaX C YETHBIMHU
Homepamu (2, 4, ...). BeiBox 37€MEHTOB MPOM3BOIUTH MO CTPOKaM, YCJIOBHBIM OIEpaTop HE
UCII0JIb30BATh.

Jana wmatpuma pasmepa M X N. BeiBecTn ee a1€MEHTBI, PacMoOJIOKEHHBIE B CTOJIONAX C
HeueTHbIME HoMmepamu (1, 3, ...). BbIBOI 31€MEHTOB MPOU3BOAUTH MO CTOJIOIAM, YCIOBHBIN
ONEPATOpP HE UCIOIB30BATh.

Jana marpuna pasmepa M x N. BbIBECTH €€ 3JIEMEHTHI B CIEAYIOIIEM NOPSAKE: IepBasi CTPOKa
CJIeBa HaIlpaBo, BTOPast CTPOKA CIpaBa HAJIEBO, TPEThSI CTPOKA CJIEBA HAIIPABO, YETBEPTAsI CTPOKA
cIipaBa HaJeBO U T. 1.

Hana matpuma pazmepa M x N. BbIBecTH €€ 3JI€MEHTHI B CIEAYIOIIEM MOPSAAKE: TEPBbIN
cTosler] cBepXy BHHU3, BTOPOM CTOJIOEI] CHU3Y BBEPX, TPETHH CTONOEI] CBEPXY BHH3, YETBEPTHIH
CTOJIOCIT CHU3Y BBEPX U T. I.

Jana xBagpaTtHas marpuna A nopsigka M. Hauunas ¢ snementa Al,l, BbIBeCTH €€ 3J1€MEHTHI
CIEeIyIOIUM 00pa3oM («yToJIKaMu»): BCE 3JEMEHTHI MEPBOM CTPOKU; 3JIEMEHTHI MOCIEIHEro
cToNOI1a, KpOME MEePBOTO (yKE BHIBEICHHOT0) JIIEMEHTA; OCTABIIIUECS JIEMEHTHI BTOPOW CTPOKH;
OCTaBILMECS AJIEMEHTHI MPEANOCIEAHEr0 CTONONAa W T. A.; MOCIEIHUM BBIBOJUTCS 3JEMEHT
AM,1.

Jana kBagpaTHas Marpunia A nopsiaka M. Hauunas ¢ snemenTta Al,l, BBIBECTH €€ BJIE€MEHTHI
CIEIYIOIUM 00pa3oM («yroJIKamMm»): BCE DJIEMEHTHI MEPBOrO CTOJIONA; DIEMEHTHl MOCIEIHEH
CTpPOKH, Kpome TmepBoro (yk€ BBIBEJICHHOIO) 3JEMEHTa; OCTaBIIMECS 3JIEMEHThI BTOPOIO
CTONOIA; OCTABIIMECS SJIEMEHTHI MPEANOCIACAHEeH CTPOKH WU T. M., MOCIEAHUM BBIBOIAUTCS
aneMenT Al,M.

Jana xBagparnas marpuna A nopsiaka M (M — HeueTHoe uncnio). Haunnas ¢ sanementa Al,l u
MEPEMEIIASICH IO YaCOBOW CTPEJIKE, BBIBECTH BCE €€ JJIEMEHThI MO CIHUPAIU: MepBas CTPOKa,
NOCJIETHUIN CTONOEI, MOCIeAHsAs CTPOKa B OOpaTHOM IOpSIKE, MEPBBIA cTosOen B 0O0paTHOM
MOPSIIKE, OCTABIIMECS 3JIEMEHTHI BTOPOM CTPOKHU U T. [I.; MOCJIEIHUM BBIBOJUTCS LIEHTPAJIbHBII
AJIEMEHT MaTpPHUIIbL.

Jana kBagparHas Marpunia A nopsaka M (M — HedetHoe uncio). Haunnas c snementa Al,1 u
nepeMeniasich MPOTUB YaCOBOM CTPEIKHU, BBIBECTH BCE €€ JJIEMEHTHl MO CHUPAIN: TMEPBBIM
cToyiberl, MOoCHAeAHsIsl CTPOKa, MOCIHEAHUN cToj0eln B oOpaTHOM TMOpsAKE, TMepBas CTpPOKa B
00paTHOM TOPSAKE, OCTABIIUECS JIEMEHTBHI BTOPOTO CTONOIA U T. M., MOCIEAHUM BBIBOJUTCS
LHEHTPAIbHBIA 3JIEMEHT MATPHUIIBL.

Jana marpuna pazmepa M x N u nenoe unciio K (1 < K < M). Haiftu cymmy u npousBeaeHue
3neMeHTOB K- CTpOKH TaHHOUW MaTpUIIbI.

Hana matpuna pasmepa M x N u nenoe yucio K (1 < K < N). Haiftu cymmy u npousBeaeHue
anemeHToB K-ro cTONO1a JaHHOM MaTpHIIHI.

[Jana matpuna pasmepa M < N. /I KaK10¥ CTPOKH MAaTPULIBI HAMTH CYMMY €€ 3JIEMEHTOB.
Hana marpuna pazmepa M X N. J[ns kaxmoro crondia MaTpHIbl HAUTH TPOU3BEICHUE €T0
AJIEMEHTOB.

Jana matpuia pazmepa M x N. JIyist Kax10# CTPOKHA MaTPHIIBI C HEYETHRIM HOMepoM (1, 3, ...)
HalTH cpeaHee apupMETUYECKOE €€ HIIEMEHTOB. Y CJIOBHBIN OIEepaTop He UCTOIb30BATh.

Jana marpuia pazmepa M X N. Jlis kaKa0oro cTosa0ma MaTpuIlkl ¢ YeTHBIM HOMepoM (2, 4, ...)
HalTU CyMMY €TI0 3JIEMEHTOB. Y CJIOBHBIN OIIEpaTOp HE UCIOJIb30BATh.

Hana matpuna pazmepa M x N. B kax10i cTpoke MaTpUIlbl HAWTH MUHUMAJIbHBIN 3JIEMEHT.
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18.
19.

20.

21.

22.

23.

24.

25.

Hana matpuna pazmepa M x N. B kaxom cTon01ie MaTpHIlbl HAWTH MaKCUMAJIbHBIN 3JIEMEHT.
Jana matpuia pazmepa M X N. Halitu HOMep €€ CTpOKM ¢ HAauOOJbIIEH CyMMOU 3JIEMEHTOB U
BBIBECTH JJAHHBIN HOMEp, a TAK)Ke 3HAYCHHE HauOOJbIICH CyMMBI.

Jana marpuna pazmepa M % N. Haiftm HOMep ee cToiOIia ¢ HAaMMEHBITUM IMPOU3BEICHUEM
AJIEMEHTOB UM BBIBECTH JIAHHBIA HOMED, a TAK)KE 3HAUCHHE HAMMEHBIIETO MTPOU3BEICHHUS.

Jana matpuna pazmepa M x N. HailTh MakCUMaJIbHBIM CpeAy MHUHUMAJbHBIX 3JIEMEHTOB €€
CTpOK.

Hana matpuna pazmepa M x N. HailTu MUHMMalIbHBIA Cpeld MaKCUMAaJbHBIX 3JIEMEHTOB €€
CTOJOIIOB.

Hana matpuna pazmepa M X N. B kaxa0il ee CTpoKe HaUTH KOJWYECTBO JIEMEHTOB, MEHBIIINX
CpeaHero apu(METHUECKOro BCEX FIEMEHTOB 3TOH CTPOKH.

Jana matpuria pazmepa M x N. B kaxaoM ee cTos011e HAUTH KOJIMYECTBO JIEMEHTOB, OOJIBIITNX
CpeaHero apu(pMETHYECKOTo BCEX HIEMEHTOB 3TOT0 CTOJIONA.

Jana matpuna pazmepa M x N. Haiftm HOMepa CTpOoKH W cTOJIONA JUIsl DJIEMEHTAa MATPHIIHI,
HanOosee OJIM3KOro K CPEeAHEMY 3HAYCHHIO BCEX €€ DJICMEHTOB.

IIpakTnueckas padora Nel6 «Coznanue kinaccoB B C#»

CocTtaBuTh  mpOrpaMMy  DJIEMEHTOB  yIpaBJICHHS U OMNEpaTOpoB  s3bIKA
nporpammupoBanusi C#. Odopmuts Gopmy u Bce ee anemeHThl. OdopmuTh (hopMy U Bce ee
3JIEMEHTBI, UCIIOJIb3Ys [IBETOBYIO TaMMYy.

1. Onucars crpykrypy ¢ umeaem GROUP, coaepxamyto momnsti: Name — GpamMuiiis ¥ MHUIHAIIBL,
DAT — nara poxxaenus (roj, mecsil, unciio), SES — ycneBaemocTh (MacCHB U3 TPEX JIEMEHTOB).
Hanucars nporpamMmy, BBITOJHSIONIYIO:

BBO/JI C KJIaBUATyphl AaHHBIX B MaccuB GRS, coctosmuii u3 10 crpykryp tunna GROUP;

— BBIBOJ, Ha DKpaH 3alucell, yNopsAIO0YEHHBIX 10 Bo3pacTaHMio nojsi SES; — BbIBOA chmcka
CTYyAEHTOB, Bo3pacT KoTopsix Ha 01.12.2010 roaa ne npesbimaet 20 Jer;

— €CII TaKMX CTYJIEHTOB HET — BBIIaTh COOOIIECHHE.

2. Omucate ctpyktypy ¢ umenem STUDENT, comepxkamnyto momst: Name — dammwius u
nHunuaiel, Kurs — kype, SES — ycrieBaeMocTh (MacCuB U3 IISITH 3JIEMEHTOB).

Hanucars nporpamMmy, BBITOJHSIONIYIO:

BBOJI C KjaBUaTtyphl maHHbIX B MaccuB STUD, cocrosmmit u3 10 ctpykryp tuma STUDENT,
3aIMCH JIOJKHBI OBITH YIOPSI04EHBI 1O andaBuTy;

— BBIBOJl Ha SKpaH 3aluceil, YMOpSIOYEeHHOIO CIHCKAa CTYIEHTOB, CpPeIHUN Oal KOTOPBIX
IpeBbIIIaeT OOIIMiA CpeHMid Oar;

— €CJIM TaKHUX CTYACHTOB HET — BBIJIaTh COOOIIEHHE.

3. Ommcarp cTpykrypy ¢ umeneM STUD, conmepxarnryto mosiss: Name — GpamMuins U1 WHUALAAIIBI,
GROUP — nazpanue rpynisl (pakymnbreT, Kypc, Homep rpymimsl), SES — ycrieBaemocts (Maccus
U3 YETBHIPEX DIIEMEHTOB).

Hanucars nporpamMmy, BBITOJHSIONIYIO:

— BBOJI C KJIaBHaTyphl JaHHbIX B MaccuB STUD1,cocrostiimmii u3z 10 cTpykTyp

tuna STUD, 3anucu 10MKHBI OBITH YIOPSA0YEHBI 10 al(aBuTy;

— BBIBOJI Ha 3KpaH JaHHBIX O CTYJEHTaX, BKIIIOUEHHBIX B MAacCHB, CpPEAHMH Oan KOTOPBIX
npeBbimaer 4,2. Cnucok ymopsaouyuTh 1O BO3pacTaHuio cpeaHero Oana. CoXpaHHTH
UH(POPMALIMIO O MOJIOKEHUU CTY/ICHTA B HCXOJAHOM CITHCKE;

— €CJIM TaKHUX CTYACHTOB HET — BBIJIaTh COOOIIEHHE.

4. Onucare ctpykrypy ¢ umenem NOTE, conepxkanryto mosst: Name — GamMuiivs 1 WHUIHAIIBI,
TELE — nomep tenedona, DATE — nata poxaeHus (Trof, MecsIl, YACIo0).

Hanucars nporpamMmy, BBITOJHSIONIYIO:
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BBOJ ¢ KinaBuaTypsl naHHbIX B MaccuB BLOCKNOTE, cocrosmmii u3 10 crpykryp tuna NOTE,
3aMyCy JOKHBI ObITh YHIOPSAOYEHBI IO BO3PACTAHUIO 1aThl POXKIACHMUS,;

— BBIBOJI HA DKPaH CBEJICHUI O YeTOBEeKe, HOMEP TenedoHa KOTOPOTO BBEJICH C KIaBUATYPHI;

— €CJIM TaKOro YeJIOBeKa HEeT — BhIJaTh COOOIICHHE.

5. Onucate cTpykrypy ¢ umeHeM NOTEL, conepxanryto momnsi: Name — pamMuius 1 MHALIAATIBI,
TELE — nomep tenedona, DATE — nara poxxaenus (Toa, Mecs1, YUCIo.

Hanucars nporpamMmy, BBITOJHSIONIIYIO:

— BBOJ ¢ KiaBuaTypbl JaHHbIX B MaccuB BLOCK, cocrosmuit u3 9 snementoB tuna NOTEI,
3aMyCy JOJKHBI ObITh YHIOPSAOYEHBI IO MHUITHATIAM;

— BBIBOJ] Ha KpaH MH(OPMALIUU O JIIOJSAX, YbH JTHU POKICHUS MPUXOASITCS HA MECSI], 3HAYCHHE
KOTOPOT'O BBEJICHO C KJIABUATYPHI; €CIIM TAKOTO YEJIOBEKAa HET — BBIATh COOOIIECHHE.

6. Onucate cTpyktypy ¢ umeHeM NOTE2, comepxanryro momnsi: Name — pamMuius 1 MHUALIAATIBI,
TELE — Homep tenedona, DATE — nara poxxaeHust (roj, Mecsll, 4uciio).

Hanucars nporpamMmy, BITOJHSIOIIYIO:

— BBOJ] ¢ Ki1aBuaTypsl nanHbix B MaccuB BLOCK2, coctosiumii u3 7 snementoB tuna NOTEI,
3aMUCH  JOJKHBI OBITH YHOPSANOYCHBI IO TEpBBIM TpeM mudpamM Homepa TenedoHa,
— BBIBOJI HAa 9KpaH WH(OpMAIIUU O YeJIOBEKe, Ubsl (haMUITUsl BBEJEHA C KIIABUATYPHI,

— €CJIM TaKOTO HET — BBIJIaTh COOOIIECHHE.

7. Onmcatb cTpykTypy ¢ uMeHeM PERSON, conepskaryto mossi: Name — ¢haMuiIus 1 MHAIHAIBI,
FAC — ¢akynbrer, GROUP — rpynmna, DATE — nata nocrymnenus B BY3 (roa, mecsil, uuco).
Hanucats nporpamMmy, BIITOJHSIOIIYIO:

— BBO/JI C KJIaBHATyphI TaHHbIX B MaccuB VUZ, coctosiiuii u3 10 3nemMeHToB

— tunia PERSON, 3anucu 10mKHBI OBITH YIOPSAOYEHBI 0 JaTe NOoCTyIuieHus B BY3;

— BBIBOJ] Ha AKpaH MH(POPMAINH O CTYACHTAaX, YIOPAIOUYEHHOM MO QaKyapTeTam, rpyImnam, 1aTe
noctyrieHus. B kaxpod rpynme daMuianu AODKHBI OBITH PAcHoOJIOKEHBl B al(aBUTHOM
HOpSJIKE.

8. Omucath cTpykTypy ¢ uMeneM ZNAK, conepskamyto nosss: Name — pamunus u umsa, ZOD —
3Hak 30auaka, DATE — nara poxxaenus (MacCUB M3 TPEX YMCEIl: TOM, MECAL, YUCIIO).

Hanucats nporpamMmy, BITOJHSIONIIYIO:

— BBOJI C KJIaBHATyphl JaHHbIX B MaccuB MASS, coctostmumii u3 10 snementoB tuna ZNAK,
3aMyCy JOJDKHBI ObITh YHOPSAAOUYEHBI IO JaTe THS POXKIACHUS,

— BBIBOJ Ha PKpaH WHGOPMAIUU O JIOASIX, POTUBIIMXCS IMOJ 3HAKOM 30/[MaKa, HAUMEHOBAHHE
KOTOPBIX BBOAUTCS C KJIaBUATYPHI;

— €CJIM TaKOTO HET — BBIJIaTh COOOIIEHHE.

9. CtpykTypa comepXuT MH(OPMAIUIO O JaTe M BPEMEHU HEKOTOPOro coObIThs: Year — rof,
Day — nenb, Hour — gacer, Minute — MmuHyTHI, Second — CEeKyHIBI.

Hanucars nporpamMmy, BBITOJHSIONIYIO:

— ompejieNieHue pa3Mepa CTPYKTYPUPOBAaHHOTO 00OBbEKTa B OaTax.

— 3aMMCHIBACT NMPEAJIOKEHHYIO CTPYKTYPY B BHJIe OUTOBOI CTPYKTYPBI U ONPENEsSeT pa3Mephl.
CpaBHUTE pe3yIbTaThl, CICTANTE BHIBO/I.

10. /JIns xpaHeHHs HaHHBIX O LBETHBIX IUCIUIEAX ONHUCaTh CTPYKTypy Buaa: display —
HAaMMEHOBAaHHME MOJCIIH, price — IeHa, X_Size — pa3Mep MO TOPU3OHTAIH, Yy Size — pa3Mmep 1o
BEPTHUKAIIH, Optr — ONTUYECKOE PA3pELICHHE.

Hamucate ¢dyHkuuto, cospmatomryro (aidn ¢ JaHHBIMH O JUCIUICSX (JaHHBIE BBOJIUTH C
KJIaBUATYyphl) U3 HE MEHEEe BOCHMU 3aIMCEH, OCYIIECTBISIONIYIO €r0 COPTUPOBKY M0 33J1aHHOMY
napamerpy (0o0s3aTeNbHBIM MapaMeTp — MPU3HAK, 33JaIOLIUH KpUTEpHil copTHpoBKH). Bce
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HEOOXO/AUMBIEC JaHHBIE A (YHKIUU JOJDKHBI IEpeaBaTbCs €l B KauyecTBEe MapaMeTpOB.
Hcnonp3oBanue rio0aibHbIX TAPAMETPOB HE TOMYCKAETCS.

11. Onucarp CTPYKTYPY c UMEHEM STUDENT, COZICpIKALIYIO TIOJISL:
dbamMuIMs 1 UHULUANBI CTYJEHTa; HOMEp IPYIIBL; YCIIEBAeMOCTh (MAacCCHB U3 YETHIPEX OLICHOK Ha
sK3aMeHax B 5-0ajbHOM CHCTEME).

Hamucatp GpyHKImm:

— CO3JIaHMs MaccHBa 7 3amuceit (CTPYKTYyp) JaHHBIX O CTYAEHTaX (BBOJ JIaHHBIX C KJIaBHATYpPHI);
— BBIUHCJICHUS CPEAHETo 0ana KaXKIoro CTY/IeHTa;

— PacmoJIOKEHUS 3aUCeil 0 YOBIBAHHIO CPETHETO Oana;

— BBIBO/Ia CBE/ICHUH O CTYIEHTaX, MMEIOLINX OLIEHKHU TOJIBKO 4 U 5;

— yJaleHus U3 CIIUCKA CTYIeHTa C MUHUMAJIbHBIM CPEIHUM OaioM.

Bce neobxoaumble naHHble Uil QYHKUMNA JTOJDKHBI MepeaBaThCcsl B Ka4eCTBE UX IapaMeTpOB.
Hcnonp3oBaHue T1y100aNbHBIX MMapaMeTpoB He pgonyckaercs. Co3maTh MPOEKT, KOTOPBIHA
JTEMOHCTPHUPYET paboTy BceX (PyHKITHIA.

12. Onucarb CTPYKTYDPY c MMEHEM TOVAR, COJZIEpKAIIYIO TI0JIA:
Ha3BaHME TOBapa; KOJUYECTBO €IMHUI] TOBApa; CTOUMOCTh TOBapa; JAaTa MOCTYIJICHUS TOBapa B
BUJIC CTPYKTYPBHI (I'0J], MECHII, JICHb).

Hamucarp GpyHKINNM:

— co3nanus mMaccuBa SPISOK ne 6osee yem u3 10 3anmceit (cTpyKTyp) JaHHBIX O TOBapax (BBOA
JAHHBIX C KIIABUATYPHI);

— BBIUHCJICHUS CPEHEN CTOMMOCTH TOBapa;

— PacHOJIOXKEHHUS 3aIMCeH MO0 BO3PACTAaHUIO CTOUMOCTH TOBApPOB;

— BBIBOJIa CBE/ICHUH O TOBapax, MocTynuBUInX 6osee 10 mMecsieB Haza.

Bce nHeobxoaumble naHHble s GYHKUUNA JTOJDKHBI MepeaBaThCcsl B Ka4ecTBE UX MapaMeTpOB.
Hcnonp3oBaHue T1y100aNbHBIX MMapaMeTpoB He jgonyckaercs. Co3maTh MPOEKT, KOTOPBIHA
JTIEMOHCTPHUPYET paboTy BceX (DyHKITHIA.

13. Onucatb CTPYKTYpY c HMEHEM MARSHRUT, COJIEPIKALLYIO MOJIA:
HOMEp MapIIpyTa; HayalbHbI MYHKT MaplIpyTa; KOHEYHBIA IyHKT Mapuipyra; JUIMHA
Mapuipyra.

Hamucatp GpyHKIMNM:

— co3zaHus MaccuBa He Oonee yeM u3 10 3ammceil (CTpyKTyp) CBeleHHUI 0 MapuipyTax (BBOJ
JAHHBIX C KIIABUATYPHI);

— OIpENIETICHNUS MapIIPyTa C MAKCUMaIbHOM JJTMHOM;

— PacHoJIOXKEHUS 3aMMCeH 10 BO3pacTaHUIO HOMEPOB MapIIPYTOB;

— BBIBOJIA CBEJCHUH O MapuipyTax, KOTOpble HAYMHAIOTCS WM 3aKaHYMBAIOTCS B IIYHKTE,
Ha3BaHME KOTOPOTO BBOJUTCS C KIaBHATYPBHI.

Bce HeoOxoaumble naHHbIC Uil QYHKUIUN JOJDKHBI MEpelaBaThbcs B KaYECTBE MX MApaMETPOB.
Hcnonp3oBaHne TIIOOATBHBIX MapaMeTpoB He nomyckaercs. (Co3maTth MPOEKT, KOTOPBIHA
JIEMOHCTPHUPYET paboTy BceX (DYHKITHA.

14. Omnucate cTpyktypy ¢ mmeHeM ABON, copepskamryro moiiss: (GamMuiius U WHULHAAIBI
aboHeHTa, HOMEp TenedoHa, Aara MOJAKIOYECHUs TenedoHa B BHUAEC CTPYKTYpHI (TOX, MECHIL,
JIeHb), HaYKMCIIEHHAasi CyMMa OILJIaThl, CyMMa Ha cueTy aODOHEHTa.

Hanwucares ¢pynkuuu:

— CO3JIaHUs MaccuBa He Oosiee yeM u3 12 3ammceil (CTPyKTyp) AaHHBIX 00 aOOHEHTax (BBOJ
JAHHBIX C KJIABUATYPHI);

— pacmoyoKeHus 3amnucei 1no andaButy (C y4eToM MHUIMATIOB JJIi A0OHEHTOB C OJJTMHAKOBBIMU
baMunuaMu;
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— n0o6aButh 20 rp. Ha cyeta aDOHEHTOB, KOTOPBIX MOAKIIOUMIN 6oee 10 ner Ha3az;

— BBIBOJIAa CBeJIcHUI 00 abOHEHTax, y KOTOPhIX CyMMa Ha CUETy OTpHIaTeIbHas MOCJe BhIUETa
HAYUCIICHUI;

— BBIBOJIA CBEJICHU 00 a00oHEHTe, HOMep TenedoHa KOTOPOTO BBOJUTCS C KJIABHATYPHI.

Bce neobxoaumble naHHble sl QYHKUMNA JTOJDKHBI MepefaBaThCcsl B Ka4eCTBE UX IapaMeTpoOB.
Hcnonb3oBanne Thn00anbHBIX TapaMeTpoB He jgomyckaercs. Co3laTh MPOEKT, KOTOPHBIMA
JTEMOHCTPHUPYET paboTy BceX (DyHKITHIA.

15. OnucaTth CTPYKTYpY, COIEpKAIIlyl0 MOJIsA: HAMMEHOBaHUE, 1IeHa, JaTa IPOU3BOJICTBA, CPOK
TFOJTHOCTH, KOJIMYECTBO, TPOU3BOIUTED.

HanucaThs ¢yHKIHH, BRITOTHSIONIUE CIEAYIONINE 3a1a4u:

BBIBOJIa CBEACHUI O TOBApax, CPOK TOJHOCTH KOTOPHIX MeHee 20-TH JTHEM.

— OTIPEENIUTh KOJIMYECTBO MPOCPOUCHHBIX TOBAPOB.

16. Omucath CTPYKTYpYy, COACpXKAIIYI TOJS: MapKa, aBTOMOOWIS, MPOU3BOIUTEIND,
TUII, TOJ1 BBITYCKA, AaTa MPOXOKICHHS TEXOCMOTpa, J1aTa perucTpaiu.

HamucaTh ¢yHKIHY, BRITOTHSIONIUE CIEAYIONINE 3a1a4u:

— BBIBOJIa CBEJICHHI O MalllMHaX, MPOLIEAIINX TEXOCMOTP MEHee rojia Ha3as.

— BBIBOJIA CBEJICHUM O MammHax, npousBeleHHbIX 10 2000-ro roma v 3aperucTPUPOBAHHBIX
MEHee rojla Haza/l.

17. Onucate CTPYKTYpY, COAEpIKaIIlyr0 TOJs: (amwimsi, aMIutya, BO3pacT, KOJUYECTBO WD,
KOJIMYECTBO T'OJIOB.

Hanucatrs pyHKIMH, BBIMOTHSIONINE CAEAYIOIINE 3a/1a4H:

— OINpeAeNuTh Jydinero GopBapa, U BEIBECTH CBEJEHUS O (PyTOOTUCTAaX, CHITPABIINX MEHEe 5-
TH UTP.

— OMpeAeNnuTh CpeaHH Bo3pacT (pyTOONMHMCTOB M BBIBECTH cBeleHUs o (yrdommcrax, BO3pacT
KOTOPBIX Oosblie 25 JeT.

18. Omnmucate CTPYKTYpy, couepkamiyro moss: damunaus, rpymma, (usuka, WHPOpMaTHKa,
UCTOPHUSL.

Hanucatrb QpyHKINMH, BBIMTOTHSIONINE CAEAYIOIINE 3a1a4H:

— ONpEeNeIuTh CPeTHUIN Oall OIEHOK MO BCEM MpeIMeTaM, U BBIBECTH CBEIC-HUS O CTY/ACHTaX,
cpemHui 6a1 KOTOPBIX OoJbIe 4.

— ONpeNeluTh CPeAHUI O0al OIEeHOK MO (HU3UKe, KOJUYECTBO CTYJAEHTOB C OILEHKOH 5 1O
WH(OPMATUKE U BHIBECTH CBEJICHUS O HUX.

19. Onucate CTPYKTYpy, COIEpX AUy IOJA: MPOJaBel], HAaMMEHOBaHWE, KOJUYECTBO, IICHA,
rOJ_BBIITYCKA, JaTa_TPOJIAXKH.

Hanucatb QpyHKIMH, BBIMOTHSIONINE CAEAYIOIINE 3a/1a4H:

— OIPEAETUTh KOJUYECTBO TOBAPOB, KOTOPHIE MPOJaHbl MEHEE TO/1a Ha3a U BHIBECTU CBEIACHUS
0 HUX.

— OIPEAETUTH KOJMYECTBO BCEX TOBAPOB, KOJUYECTBO KOTOPHIX OOJNBIIE 5 U BHIBECTU CBEACHUS
00 3TUX TOBapax.

— ONpeneNuTh OOIIYI0 CTOMMOCTh BCEX TOBAapOB, BBIMYIIEHHBIX B TEKYIIEM TOAY U BBIBECTH
CBe/IEHUS 00 3THX TOBapax.

20. Omnwucatrb CTPYKTypY, COAEpXKAllyl0 TOJds: aBTOp, KOJHMYECTBO, CTPaHUILl, THUPAK,
TOJl, M3aHMSI.

— HamucaTh (QYHKIIMH, BBITOIHSIONINE CISAYIOUINE 3a1a4u:

— BBIBECTH JIaHHBIE O KHUTAX, B KOTOPBIX KOJIMYECTBO cTpaHuIl Oombiie 150.

— BBIBECTH JIAHHBIE O KHUTaX, THpaX KOTOpbIX He npesbimaeT 10000 sx3emMIuisipos.
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21. OnucaTtbh CTPYKTYypy, COAEpXKAllyl0 I0JIA: HAUMEHOBAaHUE, MPOU3BOAMTEND, T'OJ_BBINYCKA,
KOJIMYECTBO, LIEHA.

Hamnucaths ¢yHKIHH, BRITOTHSIONIUE CIEAYIONINE 3a1a4u:

— BBIBECTH CBEJICHUS O TOBapax C IIEHOM BBIIIE CPEAHEN.

— ONpEJEeNIUTh OOINYI0 CTOMMOCTH BCEX TOBAapOB, BBIMYIIEHHBIX B TEKYIIEM TOAY U BBIBECTH
CBe/IEHUS 00 3THX TOBapax.

22. OnucaTh CTPYKTYPY, COAEPKAIILYIO TOJs: (haMUIWs, TPYIIa, TOJ POXKIACHHS, OIEHKA IO
¢du3uKe, OI[eHKa [0 MaTeMaTUKe, OLIEHKA 110 HH(OpMaTHKE.

Hanucatrb QpyHKIMH, BBIMOTHSIONINE CAEAYIOIINE 3a/1a4H:

— ONPEENIUTh KOJIMYECTBO CTYJAEHTOB cTapiue 19-Tu jeT, u HareyaTaTh BCE CBEICHUS O HUX.

— Hameyvarath ()aMUJIMHM CTYAEHTOB, KOTOPbIE CHAdl MaTeMaTUKy Ha «95», U ONpelenuTh uX
KOJIMYECTBO.

23. Ommcarb CTPYKTYpY, COIEPIKAIIYIO MOJIsI: Ha3BaHHUE, YacTOTa, 00bEM ONepaTHBHON MaMSTH,
Haymuue dvd rom, CTOUMOCTE.

HamucaTh ¢yHKIHY, BRITOTHSIONIUE CIEAYIONINE 3a1a4u:

— OMPENETUTh KOJIMYECTBO KOMIIBLIOTEPOB ¢ 00bEMOM OIepaTUBHON mamsATh Oosbine 10 rOaiT u
HaIe4aTaTh BCE CBEICHUS O HUX.

— BBIYUCIUTH CPEIHIOI0 CTOMMOCTh BCEX KOMIIBIOTEPOB M HareyaTaTb HAaUMEHOBAHMUS
KOMITBIOTEPOB U UX CPEIHIOI0 CTOUMOCTb.

— OTpeeNUTh KOMIBIOTEPHI, KOTOpbIe UMEIOT dvd rom, u HamevyaraTh Bce CBEACHUS O HHX.

24. Onucarb CTPYKTYPY, COACPXKAIIYIO TOJIsA: paMuiIus, UMs, OTYECTBO, IOJI, TOJDKHOCTD, JAaTa
POXKIEHUS.

Hanucatrbs QpyHKIMH, BBIMOTHSIONINE CAEAYIOIINE 3a/1a4H:

— BBIBECTH JaHHbIE 00 WH)KEHEpaX, MEHCHOHHOrO Bo3pacra (MyXdnHaMm Oousblie 65-TH JeT,
>keHimuHaMm 60).

— BBIBECTHU CBEJICHUS O COTPYAHMKAX, Y KOTOPBIX 3apIljiaTa BbIle cpeiHel u Bo3pact menee 30-
TH JIET.

— BBIBECTH CBEJICHUS O COTPYAHUKAX, KOTOPbIE POAUIUCH B Mae.

25. Ommcarb CTPYKTYpY, coiepskamryro mois: Ne moesna, BpeMs MpUOBITHS, BpEMs OTOBITHS,
HaTpaBlIEHUE, PACCTOSHHUE.

Hanucatrps QpyHKINMH, BBIMOTHSIONINE CAEAYIOIINE 3a/1a4H:

— BBIBECTH CPEIHIOI CKOPOCTb KaXKJI0T0 MOe3/1a.

— BBIBECTH BCE CBEJICHUS O M0e3/aX, BpeMsl MpeObIBaHUS B TyTH KOTOPBIX MPEBHIIIAET 7 YacOB.

[TPAKTUYECKUE PABOTHI T10 VISUAL STUDIO
M3YYEHUE CPEJIbI PASPABOTKH VISUAL STUDIO
L]env npakmuueckou pabomul. U3y4UTH CpeAy OBICTPOI pa3padoTku mpuioxenuit Visual Studio.
HayuuTtbcst pa3Meniate ¥ HACTpauBaTh BHEITHUN BUJI SJIEMEHTOB YIIPABIICHHSI HA OpME.
Wurerpuposannas cpefa paspadoruuka Visual Studio
Cpena Visual Studio Bu3yanbHO peaqn3yeTcsi B BUJIE OJJHOTO OKHA C HE- CKOJIbKUMH MaHEISIMH
UHCTpyMeHTOB. KonmuecTBo, pacroyiokeHHe, pa3Mep W BHJ TMaHEJeHd MOXKET MEHSIThCS
IPOTPAMMHUCTOM WIJIH CaMOW Cpesloi pa3pa- OOTKU B 3aBHCUMOCTH OT TEKYIIETO pPeXUMa PaOOTHI
Cpedbl WM TMOKeJNaHUH MPOrpaMMHCTa, YTO 3HAYUTEIHHO IOBBIIIAECT MPOU3BOJUTEIHHOCTD
paboTHI.
[Ipu 3amycke Visual Studio mosiBisieTcss HayaabHas CTPaHHWIA CO CIH- CKOM ITOCIEIHUX
IPOCKTOB, a Takxke kKoMaHaamu Cozdams npoexkm u Om- Kpbimb npoexkm. HaXMUTE CCBUIKY
Coz0amwb npoexm nnu BbiOepute B MeHIO @aiin koManay Cozoams npoekm, Ha SKpaHe MOSIBUTCS
JIMAJIOT JJIs CO3/IaHMsI HOBOTO mpoekTa (puc. 1.1).
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Cosgate npoekT Llli‘]
Coptuposats no: | Mo ymonyannme = | | YcTaHoBAEHHbIE LWAGNOHBE NONCK P |
YcraHoBnEeHHbIE WabnoHbl T S
. - Mn: 1=ua *
- E‘cﬁ Mewnncxenne Windows Forms Visual C#
Visual C# e MpoekT, 4NA CO3AaHNA NPUNCHKEHKHA C
2 = NONL30BATENLCKUM MHTEPGEACOM
Wabnore & VinTeprere fCﬂ Mpunoxeqne WPF Visual CF Windows Forms
Ecﬁ KoHconeHoe npunoxedne  Visual CF
o cﬁ BuBnnoTeka knaccoe Visual C#
Col g =
chf| Mpunoxenne oBozpesarens... Visual C#
ch| Mycroii npoext Visual C2
g Windows Forms 2.0 Visual C#
Hran: WindowsFormsApplicationl

Puc. 1.1. Jluanoe cozoanus nogoeo npoexma

CneBa B criMcke maOJIOHOB MPUBEACHBI S3bIKH MPOTPAMMHUPOBAHMS, KO- TOPHIE MOIEPKUBACT
nanHas Bepeust Visual Studio: yoenurecs, uto Tam BeizeieH pa3aen Visual C#. B cpenneit vactu
IIPUBEJICHBI THIIBI IPOEKTOB, KOTOPBIE MOXHO c03AaTh. B Hammx nabopaTtopHbix paborax Oyayt
UCIIOJIb- 30BaThCs JIBA TUIA MPOEKTOB:

Ipunoscenue Windows Forms — HNaHHBIM THII TPOEKTa TO3BOJSET CO3/aTh MOJHOIICHHOE
MPUJIOKEHUE C OKHAMH U 3JIEMEHTaMHU yIpaBiieHus (KHOMKaMU, MOJIsIMHU BBOjA U 1ip.) Takoil Bua
NpUJIOKEeHUs1 HanOoJiee MPUBHI- YeH OOJIBIIUHCTBY IOJIb30BATEIICH.

Kounconvnoe npunooswcenue — B 3TOM THIE MPOEKTa OKHO MPEACTaB- JiIeT COO0OH TEKCTOBYIO
KOHCOJIb, B KOTOPYIO MPUIIOKEHHE MOXET BBIBOAUTH TEKCTHI MM OKUAATh BBOJA MH(OpMAIUH
noJsib3oBarens. KoHconbHbIE MpU- JIOXKEHUS YaCTO UCHOJB3YIOTCS AJIsi BBIYMCIUTENBHBIX 3a]1a4,
JUIS KOTOPBIX HE TPeOYETCsI CI0KHBIM WM KPAaCHUBBIH MOJIb30BaTENILCKUI HHTEp]EC.

Bribepute B cnucke tum mpoekta «lIpmnoxenne Windows Formsy, B mone «umsi» BHH3Y
OKHa BBEJAUTE XKellaeMoe uMs mpoekta (Hanpumep, MyFirstApp) u naxmure kaonky OK. Yepes
Heckoabko cekyHa Visual Studio cozmact nmpoekT u Bol cMoskeTe yBHIETh HA dKpaHEe KapTUHKY,
o100~ HyIO MpeacTaBIeHHON Ha puc. 1.2.
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MyFirstApp - Microsoft Visual CF 2010, secnpece - pumyce.

Suin (psecs fmg Mpoegs MMocipoemse Oraagea [faewse Gopusr Cepanc Qemo Cogaesa
iU Sdd] s 08 =00 = =D b |8 copy NS Ee B ] A =

Bl Formi cs [Koncepyxrop] X v Manens sesenios

Forml System Windows Forms. Farm - E 4 Bee dopum
By o2 % Feeml === Fon x| 3 L |
Fermborderityle  Sizable 2y @ (i R
HelpButton False oAl ME
Ieen |C [ERne = e
ImeMode NeContrel || 1 " A AMERES
EMdContaines  False » @ = A8 0 =
KeyPreview False = o
Langusge Mo yusnusniss) = | = - 4
Localizable False @eNBFE90 4 =
(1] 5
alse — il
e
True
(1]
Trae
%o
100% I .
Padding [1:-2:1] L i
FightTeLeft Me 2 2o«
RightTelefeLayeun False B =
Shewlon True A
ShewinTaskbiar  True A
Suze 300; 300 CH
SizeGiripstyle Aute
SurPositien  WindowsDefaultleca
Teg
Test Farml
Tophen False 4
Text
Tercr, CERMMHIAR © 3AEMERTOM yTIPRENEHHA.

Puc. 1.2. I'nagnoe oxkno Visual Studio

B rnaBom oxHe Visual Studio mpuCyTCTBYeT HECKOJIBKO OCHOBHBIX 3JI€- MEHTOB, KOTOpBIE
OynyT moMorath Ham B padote. [Ipexae Bcero, 3To ¢popma

(1) — Oynymiee OKHO HAmIero NPWIOKEHUS, Ha KOTOPOM OyayT pa3MeIaThCsl 3JIEMEHTHI
ynpaieHus. [Ipy BoIIOTHEHUU TPOrpaMMbl IIOMEIICHHBIE 3JIEMEH- Thl YIPaBJIeHUs OyAyT UMETh
TOT K€ BUJI, YTO U HA 3TAIe IPOCKTHUPOBAHUSI.

BTtopoii mo BaKHOCTH 0OBEKT — 3TO OKHO CBOWCTB (2), B KOTOPOM TIPH- BEJICHBI BCE OCHOBHBIC
CBOWCTBA BBIJICJICHHOTO 3JIeMEHTa yIpaBieHHs Win OokHa. C MOMOIIBIO KHONKU = MOXHO
IPOCMATPHUBATh CBOMCTBA DJIEMEHTA YIPABICHHS, a KHOMKA  MEPEKII0YaeT OKHO B PEXKHM
npocMoTpa coObITH. YTOOBI ObLTO y00HEe UCKATh HY)KHBIE CBOWCTBA, MOKHO OTCOPTHUPOBAThH
WX 10 an(aBUTy C MOMOIIBIO KHOMKM =¥ ECIM 9TOro OKHA Ha SKpaHE HET, ero MOXHO
aKTHBUPOBATh B MEHIO Buod — OkHo ceoticme (MHOTIa DTOT MYHKT BJIOXKEH B MOIIYHKT /[pyeue
OKHQ).

Camu 2JIEeMEHTHI YIpPABJICHHS MOXXHO OpaTh Ha maHenu 3jieMeHTOB (3). Bce anemeHTHI
yIpaBJIeHUs pa30UTHI HA JIOTUYECKHE TPYIIIBI, YTO 00JIerdaeT MOMCK HYXHBIX 3JIeMeHTOB. Eciu
MaHEJIM HeT Ha SKpaHe, ee HYy)KHO aKTHBH- POBATh KOMaHAoU Bud — [lanenv snemenmos.
Haxkonen, o6o3peBaTens perieHuil (4) CONEpKUT CIUCOK BceX (ailyioB, BXOJAIIUX B IMPOEKT,
BKJTFOYas J00aBJIEHHBIE N300paKeHUS U CIyXeOHbIe (aiabl. AKTUBUPYETCS KOMaHIoN Buo —
0Obo3pesamens peuteHuil.

VYka3aHHbIe MaHEId MOTYT yXe MPUCYTCTBOBATh Ha JKpaHE, HO OBITh CKPBITHIMH 3a IPYTHMMHU
NaHEJSIMH UM CBEPHYTHI K OOKOBOW CTOpPOHE OKHA. B 3TOM cilyuae 10OCTaTOYHO IMIEIKHYTh Ha
COOTBETCTBYIOILIEM SIPJIbIUKE, YTO- ObI BBIBECTH MAHENb HA TIEPETHUI I1J1aH.

OKHO TEKCTa MpOrpamMMbl IpeIHa3HAUYEHO I MPOCMOTpA, HAMHCAHUS M PEIAKTUPOBAHMS
Tekcta mporpaMMmebl. [lepekmiouatbesi Mexay GOPMOM M TEKCTOM MPOrPaMMbBI MOXHO C
MOMOIIBbI0 KoMaHA Bud — Koo u Buo — Kouncmpyxmop. Ilpu nepBoHavYallbHOM 3arpy3Ke B OKHE
TEKCTa MPOrpaMMbl HaXOJUTCS TEKCT, COAEp KA MUHUMAaNIbHBIM HA0Op OnepaTopoB Jisi HOp-
MaJIbHOTO (PYHKIIMOHUpPOBaHMA IMycTo (Gopmbl B kauectBe Windows-okHa. [Ipu momemieHnn
JJIEeMEHTa YNpaBIEHUS B OKHO (OpPMBI, TEKCT MPOrpaMMbl AaBTOMATHUYECKU JIOTIOTHSETCS
ONKCAaHHEM HEOOXOJIUMBIX Ui ero padoThl OMOIMOTEK CTAaHAAPTHBIX MporpamMm (paszen using)
U TIEPEMEHHBIX JJIs 0C- TyMa K 3JIEMEHTY yNpaBjieHHs (B CKPBITON 4acTu Kiacca (OpMBbI).
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[Iporpamma Ha s3pike C# cocTaBiseTCs Kak ONMHMCAaHUE aJrOPUTMOB, KOTOpPbIE HEOOXOAMMO
BBITIOJIHATh, €CJIIM BO3HUKAET OMpENEICHHOE COOBI- THE, CBA3aHHOE ¢ (opmoil (Hampumep,
IIETYOK «MBIIIN» Ha KHOMKe — coObl- Tue Click, 3arpy3ska ¢opmer — Load). [lns kaxmgoro
obpabaTeiBaeMoro B (hopMe COOBITHSA, C MMOMOIIBI0 OKHA CBOMCTB, B TEKCTE MPOTrPaMMBbI Opra-
HU3YETCS] METOJI, B KOTOPOM IIPOTPaMMUCT 3alMChIBaeT Ha si3bike C# Tpe- OyeMblii alnropuTM.
Hacrpoiika dopmst

Hacrtpoiika ¢opmbl HaumHaeTcss ¢ HacTpoilku pasmepa (opmbl. C 1O- MOIIBIO MBIIIH,
«3axBaTbIBas» OAHY M3 KPOMOK (DOpPMBI MJIM BBIJCJICHHYIO CTPOKY 3arojioBKa, OTPEryJlupyuTe
HYXHBIE pa3Mepbl (HOpMBI.

Jlnst HacTpoiiku Oyaymiero OKHa TMPHIOKEHHUS 3a7aroTcs CBoicTBa ¢op- Mbl. s 3amanus
JT0OBIX CBOMCTB ()OPMBI U 3JEMEHTOB YIpaBJIeHHS Ha (opMe HCIONb3YyeTCsS OKHO CBOWCTB.
Hosas popma umeer onnnakossie ums (Name) u 3arooBok (Text) — Forml.

Jlnist M3MEHEeHUs 3arojoBKa IIEIKHUTE KHOMKOW MBIIIU Ha (hopMe, B OK- HE CBOIMCTB HaiauTe U
IICJIKHUTE MBIIIKOW Ha CTpOYKE ¢ Ha3BaHWeM Text. B BwimereHHOM oOkHe Habepute «/Iab.
pab. NI. Cm. ep. 7462 Heanoe A. A». JIns 3amaHusi 1BeTa OKHA HCIIOJNB3yHTE CBOHCTBO
BackColor.

Pa3smernieHne 31eMeHToB yIpaieHus Ha hopme

Jis pa3MenieHusl pa3iUYHBIX JJIEMEHTOB YIpaBleHHUS Ha (OpMe HC- MOJIb3YeTCs MaHeNb
251eMeHTOB. [laHenb 371€EMEHTOB COEP/KUT 3JIEMEHTHI YIIPABICHUS, CTPYIIIUPOBAHHBIE 110 THUITY.
Kaxxayto rpynmy 371eMeHTOB yrpaBieHUsI MOXKHO CBEPHYTh, €CJIM OHA B HACTOSAILIUN MOMEHT HE
HyXHa. JlJI1 BBIMOJHEHUS J1a0OpPaTOPHBIX Pa0OT MOTPEeOYyIOTCS AJIEMEHTHI YIpaBiie- HHUS U3
rpynnsl Cmanoapmmusie 31eMeHmol YRPasieHusl.

[lenkHuTe HA SJIEMEHTE YNPABJICHUS, KOTOPBIH XOTHTE N00aBUTh, a 3a- TEM IIEIKHUTE B
HY)KHOM MecTe (POpMBI — 3JIEMEHT MOSIBUTCS Ha (opme. Dje- MEHT MOXKHO IepeMeniath Mo
¢dopme, CXBAaTHBILUCH 32 HETO JIEBOW KHOIMKON MBIIIKK (MHOTZIa 3TO MOXHO CAENaTh JIMIIb 32
NOSIBJISIIOIIMKCA TPU HA)XaTUM Ha DJIEMEHT KBaJApaT €O CTpPEIKaMu I:E). Ecnu snement
yIpaBJICHUS MO3BOJIET U3MEHATh pa3Mephl, TO Ha COOTBETCTBYIOIIMX €r0 CTOPOHAX MOSBSTCS
Oernble KPY>KKH, YXBaTHUBIIMCH 32 KOTOPbIE M MOKHO M3MEHHMTH paszmep. [locne pas- memieHus
3JIEeMEHTa YIpaBlieHUsI Ha opMe, ero MOKHO BBLACITUTH LIEITYKOM MBIIIHU U MPU 3TOM MOTYYHUTh
JIOCTYH K €r0 CBOKMCTBAM B OKHE CBOMCTB.

Pazmemenue cTpoku BBOJA

Ecnun HeoOxonumo BBecTH M3 (OpPMBI B MPOrpaMMy WM BBIBECTH Ha (GopMy HH(OpMAIHIO,
KOTOpasi BMEUIaeTcs B OJHY CTPOKY, HMCIOJB3YIOT OK- HO OJHOCTPOYHOIO PEIaKTopa TEKCTa,
IIPEACTABIISIEMOTO DJIEMEHTOM yIpaB- jgeHus TextBox.

B nanHOif mporpaMmMe C TMOMOIIBIO OAHOCTPOYHOIO pENakTopa OyneT BBOAUTHCA HUMS
10JIb30BATE.

Bribepute Ha maHesnu 3J€MEHTOB MUKTOrpaMMy ¢ HazBaHueM TextBoXx, IIeNTKHUTE MBIIIBIO B TOM
MmecTe (POpMBI, I7ie BBl XOTUTE €€ MOCTaBUTh. 3aXBAaTHB €r0 MBIIIKOH, OTPErylIupyHTe pazmepsbl
JNIEMEHTa YIpaBJeHUsT M ero mojioxkeHue. OOpaTHTe BHHMaHHE Ha TO, YTO TeNeph B TEKCTE
IporpaMMbl MOJKHO HCIOJb30- BaThb IiepeMeHHyl0 textBoxl, koropas COOTBETCTBYIOT
J00aBJIICHHOMY 3JIEMEHTY yIpaBiieHus. B 3Toif mepemMeHHol B cBoiicTBe Text OyneT comepaThCs
CTpPOKa CUMBOJIOB (THII String) 1 0TOOpa)kaTbcsi B COOTBETCTBYIOMIEM OKHE TextBox.
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[MaHenk 3NEMEHTOB = 0 x

4 CTaHZaPTHEIE 3NEMEHTEI YTPaBNEHNA -
Rk VYkazatens
Button
CheckBox
g  CheckedListBox
=5 ComboBox
T DateTimePicker
A Label
A LinkLabel
=i ListBox
23" ListView
#-|  MaskedTextBox
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%= Notifylcon
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MumericUpDown

ot =]
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l& PictureBox
@ ProgressBar
*) RadicButton
25 RichTextBox
abll  TextBox

Lk ToolTip

iT TreeView
i_j WebBrowser

Puc. 1.3. Ilanens snemenmos

C momo1mpl0 OKHAa CBOMCTB yCTaHOBUTE MIPU(PT U pa3Mep CHMBOJIOB, OTPa)KaeéMbIX B CTPOKE
TextBox (cBoiicTBo Font).

Pasmemmenne Hagmucen

Ha ¢opme moryt pasmemiaTscsi MOsICHUTENbHBIE HAANUCH. )i HaHe- CeHUsl TaKUX HaJIUCced Ha
dbopMmy wucnosb3yercs 3jeMeHT ympabieHus Label. BwiObepute Ha maHenu 5SJIEMEHTOB
nuKTOrpamMmy c HaszBaHuem Label, menkaure Ha Heil Mpimbio. [locie 3Toro B Hy)KHOM MecTe
GbopMBl IIETKHUTE MBIIIBIO, TOSBUTCA Haanmuch labell. IllenxkHyB Ha HEW MBIIIbBIO,
OTPETYJIUPYUTE pa3sMep M, MU3MEHHB CBOMCTBO Text B OKHE CBOWCTB, BBE- IUTE CTPOKY,
HarpuMmep «Bsedume ceoe uMmsi.», a TAKKe BRIOEPUTE pa3Mep CUMBOJIOB (CBOICTBO Font).
OOpatuTe BHHMaHuE, YTO B TEKCT€ MPOTpaMMbl Teleph MOXKHO 00Opa- MAThCs K HOBOU
nepemeHHo# Tumna Label. B Helt XxpaHUTCS MOsSICHUTEIBHAS CTPOKA, KOTOPYIO MOKHO U3MEHSIThH B
npoiiecce padoThl IPOTPAMMBI.

Hammcanwe mporpammel 00paboTku coOBITHS

C KaXXIbIM 3JIEMEHTOM YIpaBJieHUs Ha popMe U ¢ caMoil (POpMOIl MOTYT POUCXOUTH COOBITHS
BO BpeMs paboThI mporpaMmbl. Hampumep, ¢ KHOI- KOH MOXKET MPOU30UTH COOBITHE — HAKATHE
KHOTKH, @ C OKHOM, KOTOpOE IPOEKTUPYETCS C TMOMOLIbI0 (OPMBI, MOXKET MPOU3OUTH PsA
COOBITHIA: CO3- JaHHE OKHA, U3MEHEHHUE pa3Mepa OKHA, IIEeTYOK MBIIM Ha OKHE U T. M. DTH
COOBITUSL MOTYT 00pabarbiBaThes B mporpamme. /s 06paboTKH TaKUX COObI- THII HEOOX0AUMO
co31aTh 00pabOTUYMKU COOBITHS — CHEIUATBHBIN Memoo. J{ns cozmanus o0paboTYrKa COOBITUS
CYIIECTBYET ABa croco0a.

[TepBerii crtocod — co3math 00padOTUUK AJISI COOBITHS TT0 YMOTYaHUIO (OOBIYHO ATO CaMO€ 4acTo
UCIIONIb3YEMOE COOBITHE JAHHOTO JJIEMEHTa ympaBieHus). Hampumep, Uis KHONKH TakuM
00pa3zoM coznaercs 00padoT- YUK COOBITHS HaXKATHS.

Hamucanue nporpammel 00paboTkn coObITHS HAKATHS KHOTIKA



ITomecture Ha (opMy KHONKY, KOTOpas OIMCBIBAETCS 3JIEMEHTOM ympasieHus Button. C
MOMOIIIbI0 OKHA CBOWCTB M3MeHUTE 3aroyioBok (Text) Ha cimoBo «lIpusem» WA OPYyroe IO
BalleMy keJaHuto. OTperyaupyiTe 1no- J05)K€HUE U pa3Mep KHOMKHU.

[Tocne 3Toro ABa pa3a MIETKHUTE MBIIIBIO HA KHOIMKE, MOSBUTCS TEKCT MPOTPAMMBL:

private void buttonl Click(object sender, EventArgs e)

{
}

DTO U €CTh 00paOOTUYMKHU COOBITHSI HAXATHUSI KHOMKU. Bl MokeTe 10- 0aBIATh CBOM KO MEKITY
ckoOkamu { }. Hampumep, HaGepure:

MessageBox.Show("IIpuser, " + textBox1.Text +"!");

Hamucanue nporpammel 00paboTkn coObITHS 3arpy3ki (GopMbI

Bropoii crioco6 co3zmanus 00paboTunKa COOBITHS 3aKIFOYACTCSl B BBIOO- p€ COOTBETCTBYIOIIETO
COOBITHUS JUIS BBIJICIIEHHOTO 3MieMeHTa Ha ¢opme. [Ipu 3TOM ncnob3yercss OKHO CBOMCTB U €ro
3aKiajaKa . PaccMoTpum 3TOT cro- co6. Beigenure Gpopmy memrakom mo Hel, 9TOOBI BOKPYT Hee
NOSBUJIACHh paM- Ka U3 TouyeK. B okHe cBoiicTB Haiinute cobbitue Load. [llenkHere mo gaHHOM
CTpPOYKE JBAXKIbI MbIIIKOW. [TosiBUTCS MeTO;:

private void Form1 Load(object sender, EventArgs e)

{
b

Mexay ckoOKamH { } BCTABUM TEKCT IPOTPaMMBI:
BackColor = Color.AntiqueWhite;

Kaxplii a11eMeHT ynpaBieHHus UMeeT CBOM Habop 00paboTYMKOB COOBI- THIA, OJHAKO HEKOTOPbIE
U3 HUX TpUCYIIM OOJBIIMHCTBY JJIEMEHTOB yIpaB- JieHusa. Haumbosee yacTo mpumeHsiemble
COOBITHSI OITUCAHBI HIKE:

Activated: ¢hopma mosrygaeT 3To coObITHE TP aKTHBAIIUH.

Load: Bo3Hukaer npu 3arpy3ke ¢opmbl. B 00paboTunke JaHHOTO COOBI- THS CIEIyeT 3a/1aBaTh
NEeICTBUS, KOTOPBIE JOKHBI TPOUCXOIUTH B MO- MEHT CO3/1aHus (OPMBbI, HAIPUMEDP yCTaHOBKA
HayaJbHbIX 3HAYCHUM.

KeyPress: Bo3HUKaeT mpu HakaTHW KHOMKW Ha kiaBuarype. [lapamerp e.KeyChar umeer tum
char u comepxuT koA Haxkaroil kinaBumu (kima- BUIIa Enter kmaBmatypsl mmeer kon #13,
kinaBuma Esc — #27 u T. 1.). OOGBIYHO 3TO COOBITHE HCIOJIB3YETCSI B TOM Ciydae, KOTra
HEo0X0uMa peakiys Ha HaKaTue OJJHOW M3 KJIABHIIL.

KeyDown: Bo3HMKaeT mpH HakaTWM KJIaBUIIM Ha kiaBuatype. OOpaboT- 4MK 3TOro cOOBITHS
nojy4aer nH(GOpPMAIMIO O HAXKATOW KJIaBUIlIe U co- crostHuu knaBu Shift, Altu Ctrl, a Takxe o
HaxaTol KHomKe MbImu. WHpopmanus o kmaBume mnepenaetcss mnapamerpom e.KeyCode,
KOTOPBII IpezcTaBisieT coboi nepeuncienne Keys ¢ kogamu Bcex KJIAaBUIIL, a HH- (hOpMAIHIO O
KnaBumax-moaudukaropax Shift u ap. MoxHO y3HaTH M3 mapamerpa e.Modifiers.

KeyUp: sBnsercs mapubiM coObitTueM s KeyDown M BO3HHMKAaeT NMpH OT- IMYCKaHUHM paHee
Ha)KaTOW KJIaBUIIU.

Click: BO3HHKaeT NpH HAXKATUU KHOIIKK MBIIIA B O0JIACTH 3JIE€MEHTA YIIPaBICHHUS.

DoubleClick: Bo3HHMKaeT mNpu ABOWHOM Ha)XaTUW KHOIMKH MBIIIM B 00- JacTH SJEMEHTa
yIpaBIeHUSI.

3amyck 1 paboTa ¢ IporpamMMoit

3amycTuTh mporpaMmy MOKHO, BbIOpaB B MeHIO Omaadxa kxoMaHny Ha- uamos omnaoky. Ilpu
TOM TPOUCXOIUT TPAHCIALMUS U, €CITU HET OIMMUOOK, KOMIIOHOBKA MPOTPaMMBI U CO3/IaHUE
€AMHOro 3arpyxaemoro Qaiina ¢ pac- mupeHueM .exe. Ha skpaHe MosBIsSETCS] aKTUBHOE OKHO
POTrpamMMBlI.
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Ecnu B nporpamMme ecth ommoOKu, To B 0kHe CIHMCOK OMMOOK MOSABATCS HalJACHHBIE OIIMOKH, a
nporpamMMa OObIUHO HE 3amyckaercs. MHorzna, ofHa- Ko, MOXeT ObITh 3allyllleHa HpeAblayInas
BEpCUsl MPOrpaMMbl, B KOTOpPOH e€Ile HeT TMOCIEAHUX W3MEHEHHH: dYToObl 3TOro He
MIPOUCXOAMIIO, HYKHO B HacTpoikax Visual Studio ycTaHOBUTH OMIIMIO TIOKa3a OKHA OIIUOOK U
3a- MPETHUTH 3allyCK MPU HAIMYUK omnooK (puc. 1.4 u 1.5).

MapameTpsl ?

MpoekTsl 1 peleHua - Pasmewenme npoexToe:

2

n VisualBasi PasmelleHne NONB30EATENBCKIX LIABNOHOE NPOEKTOR:
apameTpel VisualBasic no ymone

Mapametpel npoexkta VC++
MocTpoerne u 3anyck

a Cpeaa
Qbuwme
ABTOBOCCTaHOBNEHNE
BricTpeiii samyck
Beb-6payzep
Brnagkn u okHa
Brifop Asbika

PazmeLleHe NONE30EATENBCKNY LWABNOHOE 3NEMEHTOB!

Mokasbigats okHO OLUMBOK NPY 33BEPLUEHNN NOCTPOEHKA C oLKMGKami I

|| Orcnexmneate akTHEHBIM 2NEMEHT B 0DO3pEBATENE PELLIEHIA
lMokasbiBaTe AONOAHMTENBHEIE KOHGMIYPALIMK NOCTPOEHNA
[¥] Beerpa nokaswisats pewerne

[[] CoxpanaTs HOBBIE NPOEKTE B MOMEHT CO3AaHNA

JokymeHTe!
Janyck Mpeaynpesaate, ECM PACMOAOXKEHNE NPOEKTE HE ABNAETCA A0BEPEHHEIM
WmnopT 1 3kcnopT napameTpoe [[] Mokaskieats okHO BHIECAE MpW 33MYCKE NOCTPOSHNA
Knasnatypa ganpal.umsa'rb MEPEMMEHCEAHIME CMMBECJIDE NPU NEPEMMEHCEAHNN daiinoe
Mouck u 3ameHa &7

£ >

Puc. 1.4. Onyus noxasa coobwenuii 06 ouubKax
MapameTpsl ?

4 [NpoekThbl n peluena ~ 8 MakcumansHoe YMcne napannentHblx NOCTROEHMNIA NPOEKTOB:
Obwmne
Karanoru VCs + MpK BEINGAHEHMN NOCTPOTE TOMNBKO 3aMYCKAEMEIE NPOEKTE M 3aBUCUMOCTH

Mapamerpe VisualBasic no ymons

Mpy BbINCAHEHNN, KOT4a CxoAHbIE GEINB CTAPLUE OTKOMMMAMPOBAHHBIX:
apamMeTpbl NpoekTa Wi+

TMocTpoeHiE u 3anyck MNpeanaraTe BEINCAHWTE NOCTROEHME "]

Mpw BEINCAHEHWN, KOMAZ BOSHUKAKOT OLUMEBKN NOCTPOEHNA MK Pa3BEPTLIBAHMA:

Obwume

5 He sanyckate W
ABTOBOCCTAHOBNEHNE
Beictpeiii sanyck A HOBbIX PELLEHMM MCMOb30BaTh BbIOPAHHBIN B AaHHBIN MOMEHT NPOEKT B
Beb-Bpaysep Ka4EecTBE 3aMyCKAEMOro NPoekTa
Brnagkmn n okHa Crenere nogpobHocT cooBLUeHnid npu nocTpoeHn npoekta MSBuild:
Boibop aseica MuHumMansHele v
JokyMeHTEl
3amyex Crenene nogpobHOCTH #oypHana nocTpoeHna npoekta MSBuild:
mnopT u 3kcnopT napameTpos MuHuManeHele ~
Knaeuatypa
Mouck u 3amenHa he

< >

Puc. 1.5. Onyus omxnrouenus 3anycka npeovioyujell 6epcuu npu ouubKax nocmpoeHust

Jis 3aBepiieHust pabOThl TPOTPaMMbl M BO3BPAILICHUSI B PEKHUM MPOEK- TUPOBAHUS (HOPMBI HE
3a0yIbTe 3aKPHITh OKHO MPOTrpamMMmbl!

JluHamudeckoe U3MEHEHHE CBOICTB

CBolicTBa 3J€MEHTOB Ha OKHE MOTYT ObITh M3MEHEHBl AMHAMMYECKH BO BpPEMS BBIIIOJHEHUS
nporpaMmel. Hampumep, MOXKHO M3MEHUTH TEKCT HAAMU- CH Wi 1BeT ¢GopMbl. M3mMeHeHue
CBOMCTB TIPOMCXOJHUT BHYTPU 0O0paboTyMka COOBITHS (HampuMmep, 00paboTuMKa COOBITHA
Ha)KaTUsl Ha KHOIKY). J{Js1 3TO- ro UCTOIB3YIOT ONepaTop NPUCBOCHUS BUIA!

<HUMS PJIEMEHTa™>.<CBOMCTBO> = <3HAUCHHUC™>;

Hampumep:

labell.Text = "IIpuser";

<Hms aneMeHTa> orpeieIsieTCsl Ha dTare MPOSKTUPOBAHUS (POPMBI, IPU Pa3MEIICHUN dJIEMEHTA
ynpasierus Ha Gopme. Hanpumep, npu pasmemennun Ha Gopme psina snemeHToB TextBox, atu
aJIeMEHTHI TonydaroT uMmeHa textBoxl, textBox2, textBox3 u T. n., KOTOpble MOTYT OBITh
3aMEHEHBI B OK- HE CBOMCTB B cBoiicTBe (Name) s Tekymiero snemeHta. Jlomyckaercs wc-
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NOJIb30BAHME JIATUHCKMX WJIM PYCCKMX CHMBOJIOB, 3HaKa IMOAYEpKUBaHUA U 1udp (uudpa
HE JIOJDKHA CTOATH B Hayane uiaeHTudukaropa). COUCOK CBOWCTB Ui KOHKPETHOTO 3JEMEHTa
MOXXHO TIOCMOTPETb B OKHE CBOWCTB, a TaKkXe B INPHJIOKEHHUH K JAaHHBIM METOAWYECKHM
YKa3aHUSIM.

Ecnu Tpebyercs M3MEHUTH CBOMcTBa ()OPMBI, TO HHMKAKOE HMS JIIEMEHTa Iepe] TOYKOU
BCTaBJISTh HE HYXKHO, KaK U caMy Touky. Hampumep, yToObI 3a1aTh LIBET OPMBI, HY>KHO IIPOCTO
HaIlMCcaTh:

BackColor = Color.Green;

BoinonHenne HHAMBHAYATLHOTO 3a/1aHUSA

[To ykazaHuio mpemnojaBaTens BHIOEpUTE CBOE MHAMBHAyaJbHOE 3a/laHue. Y TOUHUTE YCIIOBUE
3aJaHMsl, KOJIMYECTBO, HAUMEHOBAHUE, TUIBI MUCXOAHBIX AaHHBIX. [Ipoutute B Ilpunoxenun 1
OTMCaHWEe CBOWMCTB M OMHCaHUE dJeMeH- ToB ympasieHus Form, Label, TextBox, Button. C
IIOMOIIIFI0 OKHA CBOMCTB yC- TaHOBUTE IEPBOHAYAIBHBIA LBET (HOPMBI, MIPUDT BHIBOIUMBIX
CHUMBOJIOB.

VHuBuIyanbHBE 3a1aHUS

Pasmectute Ha d¢opme dersipe kHomkm (Button). CpenmaiiTe Ha KHONKax CleIyrOIIue
HAJIUCH: «KPACHBINY», «3EJICHBIN», «CUHUI», «kKel- Thii». Coznaiite derslpe 0OpaboTumka
cOoOBITHSI HaXkaTHsl HAa JaHHbIE KHONKH, KOTOpble OyAyT MeHATh 1BeT (GOpMbI B
COOTBETCTBUM C TEKCTOM Ha KHOIKaX.

Pa3smectute Ha opme nBe kHomku (Button) m omny metky (Label). Caemaiite Ha KHOmMKax
CIIETYIOIINE HAIUCH: «IIPUBETY, «110 cBUAaHus». Co3zmaite 00paboTunku COOBITHS HA)XKAaTUs Ha
JaHHbIE KHOMKHU, KOTOpble Oy- AYT MEHSTh TEKCT METKM Ha CJIOBa, HANMCAHHBIC HA KHOIKaX.
Co3pmaiite 00- pabotunk coObiTHs co3nanus ¢opmbl (Load), koTopblil Oyaer ycraHaBiIMBaTh
1BeT GOPMBI U MEHSITh TEKCT METKH Ha cTpoKy «Hagano paboTei».

Pasmecture Ha hopme psan kHomok (Button) HanmpoTuB kaxaoii mo- ne BBoja (TextBox) u ogHy
MmeTky (Label). Co3nmaiite 00paboTUrKy COOBITHS Ha)XXaTUsl HA JaHHBIC KHOIKH, KOTOpbIE OyayT
MEHSTh TEKCT B METKe. TEKCT B MeTKe OepeTrcs M3 MoJIsi BBOAA HAPOTHUB HAXKUMAEMOM KHOIIKH.
Pasmectute Ha ¢opme psn kHomok (Button), m omno mone BBoma (TextBox). Coszmaiite
00pabOTYMKH COOBITHS HaXKaTHs Ha JaHHBIC KHOMKH, KOTOPbIe OyIyT MEHSTh TEKCT Ha HAXKaTOU
kHonke. TekcT Ha KHomKe OepeTcs U3 MoJisl BBOJA.

Pa3zmecture Ha dopme psa kHomok (Button) m psg metok (Label). Cosmaiite oOpaboTunku
COOBITHSI Ha)KaTUsl HA JIaHHbIE KHOMKHU, KOTOphle Oy- IyT MEHATh LBET IBYX MeTok. Co3paiite
00paboTuuk CcoOBITUS HaxkaTust KHomku Mbimu Ha Qopme (Click), xkotopsiii Oyzmer
YCTaHaBIIMBATh I[BET BCEX METOK B OEJIBIM.

Pasmecture Ha Qopme psn kHomok (Button) um psim merok (Label). Cozmaiite oOpaboTumk
cobpiTust coznanusa popmel (Load), koTopeiii Oyner nenath Bce METKHM HeBUIUMBIMU. Co3maiTe
00pabOTYMKK COOBITHSA HaKaTUsl HAa KHOIKH, KOTOpble OyIyT MEHSATh CBOMCTBO MeTKH Visible,
TEM CaMbIM JIeJIaTh KX BUIUMBIMHU.

Pasmectutre Ha (opme psan kuomok (Button), HampotuB kaxmoit mo- ne BBoaa (TextBox).
Cozmaiite 00paOOTYMKK COOBITHS Ha)XKaTHs HAa JaHHBIC KHOMKHW, KOTOpPbIE OyayT MEHSTh
3aroJI0BOK OkHa. TeKCT B 3aroyioBke O6epeT- ¢ U3 MoJisl BBOJA HAIIPOTHB HAKMMAEMOU KHOIIKH.
Pasmectute Ha opme ne kHomku (Button) m omny metky (Label). Caemaiite Ha KHOmMKax
CIIEYIOIINE HAIITUCH: «CKPBIThY, «I0Ka3aThy. Co3- maiite 00pabOTUYMKU COOBITHS Ha)KaThs Ha
JaHHbIE KHOMKH, KOTOpble OyIyT CKpbIBaTh WM MOKa3biBaThb MeTKy. Co3paiite oOpaboTuuk
coObiTus coznanust popmel (Load), koTopslii OyaeT ycTraHaBIMBaTh BET (OPMBI M MEHATH TEKCT
METKHU Ha cTpoky «Hauano paboTsi».

Pa3zmectutre Ha ¢opme Tpu kHomku (Button) u omHo mone BBoma (TextBox). Caenaiite Ha
KHOIKaxX CJIEAYIONUE HAAMUCU: «CKPBIThY», «II0Ka- 3aThy», «OUUCTUTHY. Coznaiite 00paboTuuKu
COOBITHS HAaXXATUS HA JaHHBIE KHOIKU, KOTOPBIE OYIYyT CKpPBHIBATh MJIM MOKA3bIBATh I10JIE BBOJA.
[Tpu Haxa- TUU Ha KHOTIKY «OYMCTUTB) TEKCT U3 MOJISI BBOJIA IOJKEH OBIThH YAalleH.

Pasmectutre Ha ¢opme aBe kHomku (Button) u omHo mome BBoma (TextBox). Caemaiite Ha
KHOIIKax CJIEAYIONIME HAAMKUCH: «3allOJIHUTBY, «0Ud- CTUTHY. Co3aaiite 00paboTUMKU COOBITUS
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Ha)KaTHs Ha JaHHbIE KHOIKM, KOTO- pble OYAyT OYMINATh WM 3alOJHATH TOJIE BBOJA 3HAKAMHU
rHEEREy, - Coszmaiite  o0paboTumk coObiThst co3manust (opmbr  (Load), koroperii Oyxper
yCTaHaBJIMBATh LBET (POPMBI M MEHSTH TEKCT B IIOJIE BBOJIA HA CTPOKY «+++++.
PazpabotaiiTe urpy, koTopas 3akiatoudaeTcs B ciaeayromeM. Ha ¢op- me pazMenieHbl msaTh KHOMIOK
(Button). Ilpu Ha)xaTuM Ha KHONKY HEKOTOpPbIE KHOIKHM CTaHOBSATCS BUAMMBIMHU, a JApPYrHe —
HEBUIUMBIMU. LleNb Urpbl — CKPBITH BCE KHOTKH.
Paspabotaiite urpy, KoTopas 3akiiouaerca B cieayiomeMm. Ha ¢op- mMe pasMerieHsl yeTsipe
kHonku (Button) m dersipe merku (Label). Ilpm Ha- xaTum Ha KHOMKY YacTh HaJIUACEH
CTaHOBHUTCS HEBUAMMOM, a 4yacTh, HA000- POT, CTAHOBUTCS BUAUMOM. Llenb Urpel — CKpBITH BCE
HA/MKCH.
Pasmecture Ha dopme psa kaomok (Button). Co3maiite 0OpaboT- YMKU COOBITHS HAXKAaTUS HA
JaHHbIE KHOIKHM, KOTOpble OyAyT JenaTh Heak- TUBHBIMH TeKyllylo KHoOnky. Co3maiite
00paboTumK cOOBITHS M3MeHeHus pa3mepa (opmbl (Resize), koTopblii OyneT ycTaHaBIMBATh
BCE€ KHOINKH B aKTHBHBIN PEKUM.
Pasmecture Ha dopme psa kaomok (Button). Co3maiite 0OpaboTun- KU COOBITUS HaXKaTUS HA
JaHHbIE KHOIKH, KOTOpbhle OYAYyT JejaTb HEaKTHB- HBIMU clieAyrolryio kHomky. Co3paiite
00paboTyuk coObITUA HakaTHst kHom- ku Mbimm Ha Qopme (Click), xortopeiii Oyzmer
YCTaHABIIMBATh BCE KHOIKHU B aKTUBHBIN PEKUM.
Pasmecture Ha dopme Tpu kHomku (Button) m omHO moJne BBOnA
(TextBox). CnenaiiTe Ha KHOMKAX CIAEAYIOUTUE HAMIMUACH: «**¥*¥y)  (d+++-+y),
«00000». Co3pmaiite 00paOOTYMKU COOBITHS HaXKaTWs Ha JIAaHHbIE KHOINKH, KOTO- pble OyayT
BBIBOJWTH TEKCT, HANKCAaHHBbIA Ha KHOMKax, B moje BBoja. Co3maiite 0O6pabOTUYMK COOBITHS
cozpanust ¢popmel (Load), kotopslit Oyner ycraHaBiuBaTh IBET (POPMBI U MEHSTH TEKCT B IOJE
BBOJIa Ha CTPOKY «I"0TOB K paboTe.
Pazmecture Ha dhopme psia nosneii BBoga (TextBox). Co3naiite 06- paboTUMKH COOBITHS HAKATUS
KHOIIKOM MBIIIY Ha JaHHbBIE TOJISl BBOJA, KOTO- pble OYIyT BHIBOAUTH B TEKYILEE MOJIE BBOJIA €TI0
HoMmep. Coznaiite 06paboT- unk coObITUSI U3MEeHEHHs pa3Mepa Gpopmbl (Resize), koTopsii Oyaer
OUYHMIIATh BCE IMOJI BBOJA.
Pasmecture Ha ¢dopme mome BBoma (TextBox), wmerky (Label) u xnomky (Button).
Co3zmaiite 00pabOTUMK COOBITHS Ha)XKAaTHUS HA KHOIKY, KOTOPBIM OyIeT KOMUPOBAaTh TEKCT W3
nojs BBoJa B MeTKy. Co3zmaiiTe oOpa- OOTUMK COOBITHS Ha)KaTHsl KHOIKM MBIIIKH Ha (Qopme
(Click), xoTtoperii Oy- nmeT ycTaHaBiIMBaTh HBET (OPMBI U MEHSATH TEKCT METKH Ha CTPOKY
«Havano paGoThl» 1 0UMIIATh TIOJIE BBOAA.
Pasmectute Ha ¢opme mnone BBoma (TextBox) m nBe kuomkum (Button) ¢ Haamucsmu:
«OnoKupoBaThy, «pazonokupoBaThy. Coznaiite 00- pabOTUMKHN COOBITUS Ha)XaTHs HAa KHOIIKH,
KOTOpble OyIyT nenaTh aKTUBHBIM WM HEaKTUBHBIM Tmojie BBoja. Co3maiite 00paboTUHK
coOBITUS HaxaTusi KHONKU MbIKU Ha (opme (Click), koTopslii OyneTr ycTaHaBIMBATH IIBET
(dbopMBbI U fienaTh HEBUAUMBIMU BCE 3JIEMEHTBHI.
Peanu3yiite urpy munep Ha mone 3x3 u3 kHomnok (Button). IlepBo- HadalbHO BCe KHOMKH HE
conepskat Haanucei. [lpu monbITKke HAXKAaTHA HA KHOMKY Ha HEil MO0 MOKa3bIBAETCSI KOTMYECTBO
MUH, 1100 HAAMUCh «MH- Ha!» U MEHSETCS IIBET OKHA.
Pa3mectute Ha hopme yeThipe kHONKM (Button). Hamummre mist kakmoit 00paboTINK COOBITHS,
KOTOPBIH OyJeT MEHSTh pa3Mepbl U MECTOIIO- JIOXKEHUE HAa OKHE JJPYTUX KHOIIOK.

KJACCBI U OBBEKTBI
Llenv npaxmuueckoii pabomsi: W3YYUTh OCHOBHBIC TMOHATHUS, OTHOCA- IIMECS K KiaccaM M
00BEKTaM, OCBOUTH IUHAMUYECKOE CO3JJaHie 0OBbEKTOB B IMIPOrPAMMHOM KOJIE.
Krmaccet u 00bekThI
B 00beKTHO-OPHEHTUPOBAHHOM MOJXOE CYIIECTBYIOT MOHATUS KAACC
U 00beKm.
Knacc — »10 mporpaMMHas eIuHUIA, KOTOpas 3ajaeT oOImMi 1abMoH A KOHKPETHBIX
00bekToB. Kiacc comep HUT Bce HEOOXOAMMBIE OMKCa- HUS IEPEMEHHBIX, CBOWCTB U METOJIOB,
KOTOpBIE OTHOCATCA K 0OBbekTy. [IpumepoMm kilacca B pealibHON KU3HU SIBISICTCS NOHAmMUE
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«a8momooOUIby: Kak MPaBUIIO, aBTOMOOMIIb COACPIKUT HEKOTOPOE KOJIUYECTBO KOJIEC, JIBE- PEH,
UMEET KaKoii-TO IIBET, HO 3TU KOHKPETHBIE JIETAIH B KJIACCE HE OMH- ChIBAIOTCA.

Obvexm — 3T0 3K3eMIUsip kiacca. CBoiicTBa 00BEKTa COAEp)KAaT KOH- KPETHBIE IaHHBIE,
XapaKTepHbIe i1 JAAHHOTO S3K3eMIUIsipa. B peanbHOW XH3- HU OpuUMEpoM oObekTa Oyner
KOHKPETHBIN 3K3EMILISIp aBTOMOOWIIS ¢ 4 KOJie- caMU, 5 TBEpKaMU U CHHETO 1IBETA.

Jlunamigeckoe cosaanue 00bEKTOB

Yamie Bcero i pa3MelieHuss Ha (GopMe KHONKH, TOJs BBOJA WM APY- TMX YHPABISIOMIAX
3JIEMEHTOB HCIOJIB3yeTcs au3aiiHep cpenbl Visual Studio: HYXHBIH 3J€MEHT BBIJCISICTCS B
HaHeJIN AJIEMEHTOB U pa3meniaercs Ha (op- me. OnHAKO MHOTIA CO3/1aBaTh AJIEMEHTHI HYXHO
y)K€ B TpOIECCEe BBINOJIHE- HUS Mporpammbl. [lOCKONIBKY KaKIbld 3JIEMEHT YIpaBIIEHUS
IpelcTaBisieT cO00 OTIENbHBIN KiIacc, ero MmoMenieHne Ha GopMy MPOrpaMMHBIM CIIOCO- OOM
BKJIIOUAET HECKOJIBKO I11aroB:

Coznanue sK3eMIuIsipa Kiacca.

[Tpussska ero k popme.

Hactpoiika MecTOnonoxeHus, pa3MepoB, TEKCTa U T. II.

Hanpumep, uToObl cO3/1aTh KHONKY, HYXKHO BBIIOJHUTH CIEAYIOUUNA KOA (ero cieayer
pa3mecTuTh B 00paboTunke coobmienus: Load nnm B kakom- 1100 Jpyrom MeToe):

Button b = new Button();

3nech 0OBSBISAECTCA NMEpEeMEHHas b, OTHOcsmascs K kKiaccy Button, xkak ¥ B mpeabLIyLIux
naboparopHbix padoTtax. OnHaKO Aaiblie UJIET HEYTO HO- BOE: C IIOMOUIbIO OIepaTropa new
co3laeTcs S3K3EMIULIp Kiacca Button, u cchlika Ha HEro mpucBauBaeTcs nepeMeHHoil b. [Ipu
9TOM BBINOJHSIETCS LENbI Psii TONOJHUTENbHBIX JEUCTBUN: BBIACNSIETCA MaMsTh MO OOBEKT,
MHULMAIN3UPYIOTCS BCE CBOMCTBA U IIEPEMEHHBIE.

Hanee HyxHO n00aBUTH 00BEKT Ha (opmy. [ns 3Toro cimyxuTt cBoicTBo Parent, koTtopoe
oTIpesieNIeT POAUTENILCKUI JIEMEHT, Ha KOTOPOM OyJeT pa3MelieHa KHOIKA!

b.Parent = this;

KitogeBoe croBo this OTHOCHTCS K TOMY OOBEKTY, B KOTOPOM pa3Me- LICH BBINOJIHIEMBIH B
JTaHHBIA MOMEHT MeToJl. [lockonbky Bce METOIbl B Jla- OOpPAaTOpHBIX paboTax pa3MeniaroTcs B
kiacce Gopmbl, TO U this OTHOCUTCST K 3TOMY KOHKPETHOMY SK3EMIUISIPY (POPMBL.

BmecTo ¢opMbl KHOTIKY MOKHO TIOMECTHTh Ha JIpyroi koHtelHep. Ha- mpumep, ecnmu Ha popme
€CTb AJIEMEHT yrpaBiieHus Panel, To MOJXHO ITOMec- TUTh KHOIIKY Ha HETO CIEAYIOUIMM 00pa3oM:
b.Parent = panell;

UtoObI 3a1aTh MOJIOKEHUE U pa3Mepbl KHOIIKH, HY)KHO MCII0JIb30BaTh cBoiicTBa Location u Size:

b.Location = new Point(10, 20); b.Size = new Size(200, 100);

Obparure BHMManue, yto Location m Size — 310 TOXKEe 00BEKTH. XOTS BHYTpH y Location
coJeparcs KOOpAMHATHI X M Yy, 33JalOllUe JIEBbI BepXHUU Yyroil OOBEKTa, HE MOJYUUTCS
IIOMEHATh OJIHY M3 KOOpJIMHAT, HY)KHO MEHATh LIEJTHKOM Bech 00bekT Location. To ke camoe
OTHOCHTCSI ¥ K CBOMCTBY Size.

Ha camom pnene, kaxplii pas, korjaa Ha (opMy TOMEIIAeTCsl HOBBIM 3Jie- MEHT YIpaBJICHUS WIIH
BHOCSTCS KaKHe-TO M3MEHEHHMsI B CBOMCTBA dJEMEHTOB ympamieHus, Visual Studio renepupyer
CHeUMANbHBIA CIyXKeOHBI KO, KOTO- PBIH MPOAETBIBACT NPUBEIACHHBIC BBIIIEC ONEPAllUU IO
CO3JIaHUI0O W HACTPOMKE 3JIEMEHTOB yrpamieHus. [lompoOyiite momMecTuTh Ha (OpMYy KHOTIKY,
U3MEHUTh y Hee Kakue-HHOyIb CBOWCTBA, a 3aTeM HalauTe B 00O3peBaTelie PelICHUN BET- Ky
dopmbl Forml, pasBepHuTe ee W chenaiiTe ABOWHOW miemdok mo BeTrke Forml.Designer.cs.
Otkpoertcs (aitsl ¢ TEKCTOM MporpaMMsl Ha sizbike C#, KO- TOpYIO cpeia co3/aia aBTOMaTHYECKH.
MeHATh 3TOT KOl BpY4YHYIO KpaiiHe He pekomeHayercs! OgHako MOXKHO €r0 W3y4WTb, YTOOBI
HOHSTH IPUHLIMIIBI CO3- JTAaHUS 3JIEMEHTOB YIPABJIEHUS B XO/1€ BHIITOJIHEHUS IPOTPAMMBI.

O0nacts BUAVMMOCTH

[lepemennsle, OOBSBIEHHBIE B IMpOrpamMme, MMEIOT OO0JIACTh BHUAMUMOCTH. OTO 3HAUYUT, 4YTO
NepeMeHHas, OMMCAHHAsg B OJIHOM YacTH MPOrpaMMbl, HE 00s3aTenbHO OyaeT BUIHA B IPYTOM.
Bot Haubonee 4acTo BCTpeyarouecs CUTyaluu:
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[lepemenHble, OMUCaHHBIE BHYTPH METOAA, HE OyAYT BUAHBI 3a Ipe- AeJaMU 3TOr0 METOJa.
Hanpuwmep:

void MethodA()
{

// OnuceiBaeM nepeMenHyto delta int delta = 7;

}
void MethodB()

{

// Ommbka: nepemenHas delta B 3ToM meToie Hen3BecTHa! int gamma = delta + 1;

}

[lepemeHHbIe, OMMCaHHBIE BHYTPU OJIOKA MM COCTABHOTO OIEPATO- Pa, BUAHBI TOJIBKO BHYTPHU
sToro Oyioka. Hanmpumep:

void Method()
{

if (a==7)

{
intb=a+5;

H

// Ommbka: mepemenHas b 3mech yxxe HemspectHa! MessageBox.Show(b.ToString());
[Tepemennble, OMMCaHHBIC BHYTPU KIIAcca, SIBISIFOTCS 2100a1bHbIMU
¥ JTOCTYITHBI ISl BCEX METOJIOB ATOTO KJIacca, HalpuMmep:

class Form1 : Form

{
int a = 5; void Method()

{
// TlepemeHHas a 371eCh ICUCTBUTEIHHA
MessageBox.Show(a.ToString());

}
}

Ormepamun isu as

UYacto ObIBaeT yI0OHO MEpEeMEHHBIC Pa3HBIX KJIACCOB 3aMMCATh B OJMH CIH- COK, YTOOBI OBLIO Jierde
ero oopabarsiBaTh. UTOOBI MPOBEPHUTH, K KAKOMY KJIACCY MTPUHAIICKUT KAaKOKH-IINO0 00BEKT, MOKHO
UCTIOJIB30BaTh OIEPATOp 1S: OH BO3- BpAIAeT HUCTHHY, €CIM OOBEKT MPHHAMICKHUT YKa3aHHOMY
kiaccy. [Tpumep:

Button b =new Button(); if (b is Button)

MessageBox.Show("Dto knomnka!"); else

MessageBox.Show("3to uto-To apyroe...");

Kaxk npaBmiio, B 00mux crnuckax oOBEKThl XPaHATCS B «00E3JIMUEHHOM) COCTOSIHUH, TaK, YTOOBI
y BCeX y HUX ObUI JUIIb MUHUMAJbHBIM OOMHKH I BceX HAOOp METOJ0B M CBOMCTB. {1t TOro
YTOOBI MOJYYHUTHh JOCTYI K pac- IIMPEHHBIM CBONCTBAM OOBEKTa, HYXKHO npugecmu €ro K
HCXOJIHOMY KJIACCy C TMOMOIIBIO onepayuu npueoenus as:

(someObject as Button).Text ="3T1o kHomKa!";

CrnenyeT MOMHHTbH, YTO OINEpaIys MPUBEACHUS CPAOOTAET TOIBKO B TOM CIydae, €CIM OOBEKT
M3HAYAJIbHO MPUHAJJIEKUT TOMY KJIacCy, K KOTOPOMY €ro MBITaloTCs MPUBECTU (MJIM COBMECTUM
C HUM), B IPOTUBHOM CITy4yae OIe- paTop as BHIOPOCUT UCKIIOYCHHE U OCTAHOBUT BBIIOJHEHUE
nporpammel. [ToaToMy 6osiee Oe30macHbIi MOAX0A COCTOUT B KOMOMHUPOBAHHOM MPUMe- HEHUU
OTIepaTOpOB asHW 1s: CHayaia MpPOBEPSieM COBMECTHMOCTh OOBEKTa U Kjacca, U TOJBKO MOTOM
BBITOJIHSEM OINEPALNIO IPUBEIACHHUS:
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if (someObject is Button)

(someObject as Button).Text = "DTo0 kHOMmKa!";

B kauecTBe NpakTUYECKOro MpUMEpPa HCIOIb30BAHUSI ATHX OINEpalid pacCMOTPUM MpPHUMED
MporpamMMBbl, KOTOpasi iepedupaeT Bce JIEMEHTHI yIpaBlieHus Ha ¢popMe, U Y KHOMOK (HO HE y
JPYTUX 3JIIEMEHTOB yIpaBiie- HUsl!) 3aMEHSIET TEKCT Ha IISITh 3BE3JI0UEK «***¥¥)):

private void Form1 Load(object sender, EventArgs e)

{

// Tlepebupaem Bce 37€MEHTBI YIPaBICHUS

foreach (Control ¢ in this.Controls) if (c is Button) // Knonka?

(c as Button).Text = "*#***". // Jal

}

5.5. CeneHus, nepenaBaemMble B COOBITHE

Korna npoucxonut xakoe-mbo codsitue (Hanpumep, coositue Click mpu Ha)kaTUM Ha KHOTIKY),
B 00pabOTUYHK ATOTO COOBITHS TMEPENAIOTCS J0- MOJHUTEIBHBIEC CBEICHHUS 00 3TOM COOBITUM B
napameTpe €.

Hampumep, npu medke KHOMKKY MBIITK HAa 00bekTe Bo3HUKaeT coobiTre MouseClick. Jlns aToro
COOBITHSI TapaMeTp € COACPKHUT LENbId PsA Iepe- MEHHBIX, KOTOpBIC MO3BOJISIIOT Y3HATh
nH(}pOpMaIHIO O HAKATHUU:

Button— kakast KHOIIKa ObLlIa HAXaTa;

Clicks— ckonpko pa3 Oblla Ha)kaTa U OTITYIIEHA KHOTIKA MBIIIIH;

Location — KOOpIMHATBI TOYKH, HAa KOTOPYIO YKa3bIBall Kypcop B MO- MEHT Ha)KaTusi, B BHJE
o0bekTa knacca Point;

Xu Y— Te ke KOOPAUHATHI B BUJIE OTACTHHBIX MIEPEMEHHBIX.

nauBuayanbHee 3aaHus

Ecnu B vHIUBUIyaThbHOM 3aJlaHUU UCTIONB3yeTcs 3eMeHT Panel, u3Me- HUTE €ro 1BET, YTOObI
OH BHU3yalbHO BbIACIsUICS Ha (opme. Ecnu umcmonb3y- ercs anmemeHT Label, He 3a0ynbre
MPHUCBOUTH €My KaKOW-THOO0 TeKCT, HAYe OH HE OyJeT BUACH Ha GopMe.

Pa3zpaboTaTs mporpammy, TMHAMHUYECKH TTOPOKIAAIONTYIO HA OKHE KHOTKHU. JICBBIM BEPXHHM yTroJ
KHOITIKHU OTPEJEISIETCS MECTOMOI0KEHUEM Kypcopa IpH 1ienyke. BoiBecTr HaANMKMCh HAa KHOMKE C
KOOpJIMHATaMH €€ Jie- BOTO BEpXHEro yria.

PazpaboTare mporpammy, TUHAMUYECKHA TOPOXKIAIOIIYI0O HA OKHE KHOIM- KU M TOJs BBOJA. JIeBbIid
BEPXHHUI YroJ 3JIEMEHTa YIpPaBIICHUS ONpENENSeTCs] Me- CTOIMOJIOKEHUEM Kypcopa MpH IIETuKe.
Knomnka mnopokgaercsi, eciii Kypcop Ha- XOOUTCS B JIEBOM IOJIOBMHE OKHA, B WHOM CIlyyae
MOPOXKIAETCs TI0JIe BBOJIA.

Ha ¢opme pa3menien anemenT ynpasienus Panel. Hanncats npo- rpaMmMy, KOTopast IpH LIeT4Ke
MBIIIY Ha 3JeMeHTe yrnpasieHus Panel no- 6aBnsier B Hero kHonku Button, a mpu mienyke Ha
dopme B Hee mobOaBmstOTCs OISt BBoAa TextBox.

Ha ¢dopme pasmemensr 3 manenu (dnemeHT ympaBineHnuss Panel). Ha- mumcats mporpammy,
KOTOpasi TIPH IIeTYKe MBIIITN HA TIEPBOU MaHeIH 100aB- JIsIeT BO BTOPYIO MaHelbh KHONKK Button,
MpU IIETYKEe Ha BTOPOM MaHENH J0- OaBJsIET B TPEThIO MaHENb Mojs BBoja TextBox, a mpu
IIeTYKe Ha TPEeThel MaHenu 100aBiseT Ha IepByIo naHenb Metku Label.

Hamucate mporpammy, noOapisonryto Ha ¢GopMy KHONKH. KHOMKHM 1OOABISIIOTCS B Y3JIBI
IIPSIMOYT'OJIBHOW CeTKU. PaccTOssHMS MEXy KHOIIKAMM U PACCTOSIHUS MEXAY KpalHEH KHOIKOU
U TpaHUIIe OKHA JOJDKHBI ObITh paBHBI KaK MO0 TOPU30HTANH, TaK U [0 BEPTUKAIIH.

Pa3zpaborars mporpammy, Mpu IIETYKE MBIIIN JUHAMAYECKU MOPOXK- JAIONIYI0 HA OKHE KHOMKH
Wiau nons BBojda. Kaaplii YETHBIM 3JIEMEHT YIpaB- JICHHUS SBISIETCS KHONKOW, HEYETHBIA —
noJieM BBOZA. JIeBbI BEpPXHUN Yroj KHOIIKH OIPEIEISAETCS MECTOIOJIOKEHUEM Kypcopa Ipu
mienyke. J{ist mosst BBosia mosioskeHre Kypcopa onpeiensieT KOOPAUHATHI 1paso2o HUNHCHe20 yTia.
Cozparbs mporpammy ¢ KHONKOM, METKOM W mojeMm BBoja. lIpu mienyke Ha COOTBETCTBYIOLIUMN
JMeMeHT Ha (¢dopMe JUHAMHYECKH JOJDKEH CO37aBaThCsl TMOJOOHBIM €My  3JIEMEHT.
[IpenycMoTpeTh BOZBMOXHOCTh BBIBO- J1a KOJIMYECTBA KHOIMIOK, METOK U TOJIEH BBOJIA.
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Co3natpe mporpamMmy, JOOABISIOUIYIO Pa3IMYHBIC 3JEMEHTHI yIpaB- JeHHs Ha (GOopMy M Ha
nanens Panel. Tun aeMeHTOB ynpaBieHUs: BRIOUpa- €Tcs ciaydailHbIM 00pa3om. [IpemxycmorpeTs
BO3MOXXHOCTh BBIBOJIa MH(Op- MallM¥ O KOJMYECTBE AJIEMEHTOB IO THUIIAM U MH(POPMALHUIO O
PaCIOJIOKEHUU SJIEMEHTOB.

Paszpabotare mporpammy, no0aBisIOmlyl0 Ha (opMy MocienoBa- TEIbHOCTh 3JIEMEHTOB
VIOpaBJICHUS CIIy4allHOW MJIMHBI. THI 3JIEMEHTOB YIpaBJICHUS 3a/a€TCsS CIyYalHBIM 00pa3oMm.
[IpexycMoTpeTh BO3MOXKHOCTh BBIBO/Ia HHPOPMALIMU O KOTUYECTBE FJIEMEHTOB MO THITAM.
Hanucars mporpammy, AMHAMHYECKH IMOPOXKJAIONIYI0 Ha OKHE KHOMKH HJIM MeTKU. JIeBblit
BEPXHHUI YToJI 3JIEMEHTA yNPABJICHUs ONPEAEIsA- €TCS MECTOIOIOKEHUEM Kypcopa MpH LIETUKE.
[Tpu HaxkaTHM MPaBOM KHOII- KU MBILIK Ha (popMe ¢ Hee yAalstoTCsS BCe KHOKH.

Hanucate nporpamMMmy, IMHaMUYECKH MOPOKIAIOLIYI0O HA OKHE I10- 0YEPEAHO KHOMKHU WJIU IOJIS
BBOJA. JIEBBIM BEpXHUM YroJl d3JEMEHTa yNpaB- JIEHUS OINPEIENIeTC MECTOMOJI0KEHUEM
Kypcopa npu menuke. [Ipy Haxka- THM TpaBOil KHOIKU MBIIK Ha (hopMe C Hee YAAJSIIOTCS Bce
MOPO’KJICHHBIE AIIEMEHTHI.

Paspabotare nporpamMmy ¢ aByMs KHoNkaMu Ha ¢opme. [Ipu Haka- TUM Ha TepBYIO Ha HopMy
noOasnsiercs: ogHa mnaHenb Panel. Ilpu HaxaTuu Ha BTOPYIO KHOINKY B K&yl IaHelb
no0asIIsieTcs moJje BBOJIA.

Pa3zpabotaTe nmporpamMmmy ¢ nBymsi KHonkamMu Ha dopme. [Ipu Haxka- THM Ha mepBylo Ha Gopmy
no0aBIIsieTCsl O/IHA KHOIKA WJIM Tojie BBoja. [Ipy HaxaTuu Ha BTOPYIO KHOIIKY Ka)KJ0€ IoJje
YBEJIMYUBAETCS 10 BEPTHUKA- JIU B JIBa pa3a.

Hanwucare nmporpaMMy C KHONKOM M TpeMs IOJsAMM BBOAA. IIpum Ha- aTum Ha KHOIKY
nporpaMMa aHaJIU3UPYET COACPKUMOE IEePBOTO TMOJS U TUHAMUYECKH MOPOXKIAET AJIEMEHT
ynpasieHus. Eciu B mepBoMm nose BBO-

na comepxutcs Oyka «K», To Ha ¢popmy nobasnsercs kHonka, eciu «[I» — mosie BBona, eciu
«M» — MeTka. Bo BTOpOM U TpeTbeM I10JIe BBOJA COAEPXKAT- Cs1 KOOPAMHATHI JIEBOIO BEPXHETO
yria OyayIiero 3JeMeHTa yIpaBlIeHUsI.

Paspabotare nporpammy, 100aBisIONIyI0 HA (POPMY METKU C TEK- CTOM. MECTOMNOJOXKEHUE U
pa3Mepbl METOK ONpPENENSIIOTCS B MPOrpaMMe M- HaMHUYEeCKH depe3 MmoJjis BBoAa. B 3aromoBok
OKHa, aHAJIM3UPYS pa3Mep BCEX METOK, BBIBECTH KOJUYECTBO MAJICHBKHUX M OOJBIIUX METOK.
ManeHbKkOl METKOMl cuuTaeTrcss MeTka pa3MmepoM MeHee S50 muKceneld MO TOPU3OHTAIU U
BEPTHUKAJIH.

Coznate mporpaMMmy € JIByMsl KHONKamMH Ha (opme, THHAMUYECKH MOPOXKIAIOLIYI0 Ha OKHE
METKH WM 1oyl BBoJA. [Ipy HakaTum Ha MEpBYHO KHONKY KaXAas METKA yBEIWYMBAETCS IO
TOPU30HTAIM B ABa pasza. [Ipu Haka- TUM Ha BTOPYIO KHONKY KaKJI0€ IOJie YMEHBIIAETCS 1O
BEPTHUKAJIU B J]Ba pa3a.

Pa3zpaboraTe mporpamMmy, OUHAMHUYECKH MOPOXKIAIONIYI0O Ha OKHE KHOIKHM M TOJs BBOJA.
Koopaunatsl aniemenTa yrpaBieHHs ONpeAesSIOTCs CIydaifHbIM 00pa3oM. DJIEMEHTHI YIIpaBICHUs
HE JOJDKHBI HaKIa[bIBaTbCs Jpyr Ha JApyra. Ecam HeT BO3MOXHOCTH J100AaBUTH AJIEMEHT
yIpaBiieHUs (HET MecTa JUIsl pa3MELCHHs SJIEMEHTA), TO IPEyCMOTPETh BBIBO HHPOpMALIUU 00
3TOM.

Paszpaborare mporpamMmy, JUHAMHUYECKH IOPOKIAIOIIYI0 HAa OKHE KHONKM W TOJs BBOJA.
Koopaunaatel ayeMeHTa ympaBieHUS ONPENesSIoTCs clydaiHbiM oOpa3om. [lpu HaBeneHun
Kypcopa Ha 3JIEMEHT YIpaBJICHUS OH JIOJKEH OBITh ylaleH ¢ (POpMBI.

Pa3zpaboraTe mporpammy, IMHAMUYECKH IOPOXKIAIONIYIO IMPHU IIEIYKE HAa OKHE pa3lInyHbIe
3JIEMEHTHI (TOJs1 BBOJAA, KHOMKH, METKH). THI 3JEMEHTOB OINpENeiseTcsi C MOMOIIBIO
paaIuoKHONOK. Bce aineMeHThl pacio- jgaratoTcsi TOpu30HTaNbHO B psal. [Ipy noctrkeHnnu npaBou
IPaHULbl OKHA HAUMHAETCS HOBBIM PAJI DJIIEMEHTOB.

Pa3zpaboraTe mporpamMmy, TUHAMHYECKH MOPOKIAIOLIYI0O WJIM I0JIe BBOJAA (MpU HaXKaTUU Ha
OKHE JICBOW KHOIMKON MBIIIN), UM KHOIKY (IIPU Ha- KaTHM HA OKHE MPaBOil KHOIKOH MBIIIN).
Bce snemeHTsl pacmosaraioTcs Ha- HMCKOCOK, HayMHash € JIEBOTO BEPXHEro Yyria OKHa.
PeanuzoBath 00paboTUMK COOBITHS M3MEHEHHS pa3Mepa OKHA, B KOTOPOM YIalUTh BCE
MOPOKJICHHBIE AIIEMEHTHI.
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AHUMALUS
Lenv npakmuueckoii pabomul: N3yuuTh Bo3MokHocTH Visual Studio mo co3mganuto mpocteimieit
aHuMaruu. Hammcath W OTIaaWTh MPOrpaMMy, BBIBOJSIIYI0O HAa DJKpaH aHUMAIMOHHOE
Hn300pakeHHE.
Pabora ¢ Taitmepom
Kinacc gyist pa6otsl ¢ TaiitmepoM Timer hopMUpyeT B MPUIIOKEHUN TIO- BTOPSIOMINAECS COOBITHS.
CoObITHS TOBTOPSAIOTCS C MIEPUOANYHOCTBIO, YKa- 3aHHOW B MIJUTMCEKYHJIaX B cBoiicTBe Interval.
VYcranoBka cBoiictBa Enabled B 3HaueHwue true 3amyckaet TaitmMep. Kaxxplili THK TaiiMepa mopox-
naetr cobwitue Tick, 00paOOTYMK KOTOPOTO OOBIYHO M CO3AAIOT B MpHIIOKEe- HUU. B 3ToMm
00pabOTYMKE MOTYT H3MEHSTHCS KaKHe-JIMOO BEJTMYMHBI M BBI- 3BIBATHCS MPUHYAHTEIbHAS
NEepPEepUCcoBKa OKHA. [l co3MaHus aHMMAalMKd BECh KOJ, PUCYIOMUK 4YTO-Tub0 Ha (opme,
JIOJDKEH HAaXOJIUThCS B 00paboT- unke coObiTus Paint.
Co3anne aHUMAaIUK
Jns co3gaHus mpoCTOM aHMMAIMU JOCTATOYHO HCMOJIb30BAaTh TaWMep, MPH THUKE KOTOPOTO
OyAyT H3MEHATBHCS MapaMeTpbl H300paskeHHs (HampuMmep, KOOPAMHATHI KOHIIOB OTpe3Ka) W
BBI3BIBATHCSI 00paboTunK coObITHs Paint myist pricoBaHusl 10 HOBBIM mapamerpam. [Ipu Takom
N0JX0/1e HE HaJ0 3a00TUTHCS 00 yIAJIEHUHU CTApOro M300pa’keHHs, BEIb OHO CO3JaeTCsl B OKHE
3aHOBO.
B kadecTBe mpuMepa pacCMOTPUM KOJ aHUMAITUU CEKYHTHOW CTPEITKH YacOoB:
// TnobanpHBIC TIEpeMeHHbIe private int x1, y1, X2, y2, r; private double a;
private Pen pen = new Pen(Color.DarkRed, 2);
// TlepepucoBka opMsI
private void Form1 Paint(object sender, PaintEventArgs e)
{
Graphics g = e.Graphics;
// PucyeM CEKyHIHYIO CTPENIKY
g.DrawLine(pen, x1, y1, x2, y2);
h
// levicTBus mipu 3arpy3ke (popmbl
private void Form1 Load(object sender, EventArgs e)
{
r=150; // Paguyc crpenku
a=0; // Yron moBopoTa CTpeiKH
// OnipenensiemM eHTp GOPMBI — HAYAJIO CTPEIIKU
x1 = ClientSize.Width / 2; y1 = ClientSize.Height / 2;
// Konery cTpenku
x2 =x1 + (int)(r * Math.Cos(a)); y2 = y1 - (int)(r * Math.Sin(a));
h
// JIeWicTBUS IPU OUEPETHOM «THKE» TaiiMepa
private void timerl Tick(object sender, EventArgs e)
{
a-=0.1; // Ymenbmaem yron na 0,1 paguany
// HoBble koopauHaThl KoHIA cTpesiku X2 = x1 + (int)(r * Math.Cos(a)); y2 = yl - (int)(r *
Math.Sin(a));
// TlpuHyauTENbHBIN BBI30B coObITHA Paint Invalidate();
i
JIBUKEHME 10 TPACKTOPUH
JIBIDKEHHUE 0 TPACKTOPUU PEATH3YeTCsS aHAJIIOTUYHO BBIIIEPACCMOT- PEHHOMY mpumepy. s
peaM3anyy IBHKEHUS TI0 MPSMOU HYKHO YBEJIIMYHU- BaTh TIEPEMEHHBIC, SBIISIONIUECS Y3IIOBBIMH
TOYKaMH, Ha OTpeIeIICHHbIC KOHCTAHTHI: B MPUBECHHOM BHIIIIE TPUMEPE 3TO TIEPEMEHHBIC X2 H
y2. Hns 3amanust Ooiee CIOKHOM TPAaeKTOPHUM MOXKHO UCIOIb30BaTh pa3iH4YHbIC Ta-
pamMeTpHUYeCKHe KpUBBIC.
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B cj1ydac ABUIKCHUA Ha IIJIOCKOCTU OGBI‘IHO HU3MCHCHUIO MMOABCPracT- Cs1 OJUH IIapaMcCTp.
PaccmoTpum npumep peanuzaluu ABUKEHUS OKPYXK- HOCTU O dexapmogy aucmy. JlekapToB
JIACT — OJTO IUIOCKAas KpUBasg TPETbEro IOpsAKa, YIAOBIECTBOPAIOIIAsS YPaBHEHHUIO B
MPSMOYTOJIBHOM CHUC- TeMe X+ y3 = 3-a'x'y. llapamerp 3-a omnpenensercs Kak AuUaroHaib
KBaJIpaTa, CTOPOHA KOTOPOTO paBHA HAMOOJbIIEH XOP/Ie METIIH.

ITpu nepexozie K mapaMeTpUIECKOMY BHITY ITOZyHaeM:

T O1eE

rae t=tg . 1t

v

Puc. 11.1. [lexapmos nucm

Onucanue psga MHTEPECHBIX KPUBBIX AJIA CO3JaHMS TPACKTOPUU JBU- )KEHUS MOXHO HAWTHU B
Bukunenuu B cratbe Llukiiongansaas KpI/IBaHZ.

[TporpaMMHas peanu3anusi BRIMISIIAT CIAEAYIOIMIMM 00pazoMm:

private int x1, y1, x2, y2; private double a, t, fi;

private Pen pen =new Pen(Color.DarkRed, 2);

private void Form1 Load(object sender, EventArgs e)

{
x1 = ClientSize.Width / 2; y1 = ClientSize.Height / 2; a = 150;
fi=-0.5;

t = Math.Tan(fi);

x2=x1+(nt)(B*a*t)/(1+t*t*t)),
y2=yl-(int)(B*a*t*t)/(1+t*t*t));

¥

private void Form1_ Paint(object sender, PaintEventArgs e)

{

Graphics g = e.Graphics; g.DrawEllipse(pen, x2, y2, 20, 20);
¥

private void timerl Tick(object sender, EventArgs e)

{

? https://ru.wikipedia.org/wiki/LIuKonmanbHas_KpuBast
fi+=0.01;
t = Math.Tan(fi);
x2=x1+(@{nt)(B*a*t)/ (1 +t*t*t));
y2=yl-(int)(3*a*t*t)/(1+t*t*t)); Invalidate();
}
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NupumBuyansHoe 3a1aHue
Co3spnaiite mporpaMmy, NOKa3bIBAIOILYIO MYJIbCUPYIOIIEE CEP/ILIE.
Co3paiite nmpuiiokeHHe, 0TOOpaXarollee BpalAOIMNACA BUHT Ca- MOJIETA.
Pa3paboTaiiTe mporpaMMy aHUMAIIMH JBUTAIONIETOCS YEJIOBEUKA.
CoznaiiTe mporpaMMmy, MOKa3bIBAIOLIYI0 IBM)KEHHE OKPY)KHOCTH I10 CUHYCOMJIE.
CoznaiiTe npuioxeHue, oTodopaxaroliee JABHKEHUE OKPYKHOCTH 110 CIHPAITH.
PazpaboTaiiTe mporpaMmy aHUMAaLIUU MAJACHUS CHE)KUHKH.
Co3zpnaiite mporpaMmy, NOKa3bIBAIOIIYIO CKAaYyIIUNA MAYUK.
Co3pmaiite mNpUIOXKEHHE, OTOOpaxaromiee IBM)KEHHUE OKPYKHOCTH BJOJIb TPAHMIBI OKHA.
YuTuTe BO3MOXKHOCTH U3MEHEHHUSI Pa3MEPOB OKHA.
PazpaboTaiiTe mporpaMMy aHMMaIlUH JETAIOLIEro OyMepaHra.
Co3zpaiite nporpaMMy, MOKa3bIBAOIIYIO [TaJIEHUE HECKOJIBKUX 3BE€3]1 OJTHOBPEMEHHO.
Cozpnaiite NPUIIOKEHHE, OTOOpaXkaroliee XA0TUYHOE  JIBUKEHME 3BE3/Ibl B OKHE.
Pa3zpabotaiiTe mporpaMmy aHUMamuM B3JieTa pakeThl. CTapT OCY- MIECTBISETCS MO HAXATHIO
CIELUAIILHON «KPACHOW» KHOIIKH.
Cozpnaiite mporpamMmy, MOKa3bIBAIOIIYI0 JBH)KEHHUE OKPYKHOCTH BIOJIb MHOTIOYrOJIbHHKA. Yuciio
BEPLIMH BBOJUTCS MOJIb30BATENIEM 10 AaHUMALIH.
CoznaiiTe npuioxeHue, orodpaxaroiiee OPOYHOBCKOE IBUKEHHE MOJIEKYJIbl B OKHE.
PaspabotaiiTe mporpaMmy aHUMaluu JIBHKeHUA Tu1aHeT B CollHed- HOM CHCTEME.
Coznanite IIPOrpaMMy, TOKa3bIBAIOLIYIO JBUKECHHE KBaZ[paTUKa II0 TPAECKTOPHH,
cocrosuiei u3 100 Todek, XpaHAIUXCsl B CIIELUAILHOM MacCHBE.
Co3zpaiite NpuiI0KEeHUE, UMUTHPYIOIINE MEXaHUUECKHE YaChI.
PaspaboTaiiTe mporpaMmy aHUMalW{ NaJeHUS HECKOJIBKHX JIMCT- KOB C JepeBa. [IBikeHue He
JOJI’KHO OBITH JTMHEWHBIM.
Coznaiite mporpaMMmy, IOKa3bIBAIOLIYI0 JBUKEHHE OKPYKHOCTH IO CHHUPAIU C IIJIaBHO
M3MEHSIIOLIENUCS CKOPOCTHIO.
Coznaiite  mpuiio)keHHE, OTOoOpakaroliee [BIKEHHE aBTOMOOWIS C BpallalOIIUMUCS
KOJIECaMH.

METO/IbI
Lenv npaxmuueckoti pabomvl: HayduTbcsd pabOTaThb C METOAAMM, Ha- MUCATh MPOTPaMMy C
UCIIO0JIb30BAaHUEM METOJIOB.
O0mme moHATHA
MeTton — 3TO PJIEMEHT Kiacca, KOTOPBIN COAEPKUT MPOTPaMMHBIN KOJI.
Metoa uMmeeT Ciaeayrouyo CTpyKTypy:

[aTpuOyTHI] [criennduKTOpHI | THI UM ([TTapamMeTpsi])

{

Teno merona;

}

Ampubymei — 3T0 0coOble yKa3aHUsI KOMIWISATOPY Ha CBOWCTBA METO/IA.

ATpuOYTHI HCTIONB3YIOTCS PEAKO.

Cneyuguxamopsi — 3TO KIIOUEBbIE CIIOBA, IPEAHA3HAUYECHHBIE IS pa3- HbIX IieJiel, HalpuMep:
OTIPECIISAIONINE TOCTYITHOCTh METOIA JUISI APYTUX KIIACCOB:

private— meToa OyzieT JOCTYIEH TOJIBLKO BHYTPH 3TOTO KJlacca;

protected— MeTo OyeT HOCTYIIEH TaKXe JOUYSPHUM Kilaccam;

public — meton Oyzmer gocTymneH JIF0OOMY IPYyromMy Ki1acCy, KOTO- PhIii MOXET MOJIYyYUTh JOCTYI
K JaHHOMY KJIaccy;

YKa3bIBAIOIIUE JOCTYITHOCTh METO/1a 6€3 Co3jaHus Kilacca;

3aJar01I1e TUII.

Tun ompenenser pe3yiabTaT, KOTOPBIA BO3BpallaeT METOJ: 3TO MOXKET OBITh 000 THII,
noctymnHblil B C#, a TakyKe KIF0YeBOE CIIOBO void, ecliu pe- 3yJbTar He TpedyeTcs.
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Hmsa memooa — 310 UACHTUPHUKATOP, KOTOPBIA OyAeT MCIONB30BaThCs JUIsl BhI3oBa MeTona. K
UJACHTUPHUKATOPY HNPUMEHSIOTCS T€ K€ TpeOOBaHMs, YTO U K MMEHAaM IEPEMEHHBIX: OH MOXET
COCTOATH U3 OYKB, IM(p U 3HAKA NOJUEPKUBAHMS, HO HE MOXKET HAYMHATHCS C UQPBI.
Ilapamempbl — 3TO CIUCOK MEPEMEHHBIX, KOTOPbIE MOXKHO I€pelaBaTb B METOJ NP BBI3OBE.
Kaxnplii mapamerp cOCTOMT M3 TUIIA M Ha3BaHMs nepe- MeHHOW. Ilapamerpsl paspenstorcs
3aIATON.

Teno memooa — 3T0 OOBIYHBIN MPOTPaMMHBIN KOJI, 32 UCKJIIOUEHHEM TO- TO, UTO OH HE MOXET
COJIepKaTh OMpEAETIeHUs IPYTUX METOJI0B, KJIACcCOB, IPOCTPAHCTB UMEH M T. A. Eciam meron
JIOJDKEH BO3BpalllaTh KaKOH-TO pe3yabTar, TO 00s3aTeNbHO B KOHIIE JOJDKHO MPHCYTCTBOBATH
KJIIOYEBOE CJIOBO return C BO3BpalllaeMbIM 3HadueHueM. Ecin Bo3BpalleHHE pe3ysibTaToB HE
HYXXHO, TO MCIIOJIb30BaHKE KIIIOUEBOTO CJI0Ba return He 00sA3aTENbHO, XOTS U JOIMYCKAETCsl.
[Tpumep MeTon1a, BEIUUCIIAIOIETO BBIPAKEHHUE!

public double Calc(double a, double b, double c)

{

if (a>b)

return Math.Sin(a) * Math.Cos(b); else

{

double k = Math.Tan(a * b); return k * Math.Exp(c / k);

}

}

[leperpyska MeTonoB

S3pik C# MO3BOJISIET CO3/1aBaTh HECKOJIBKO METOJIOB C OJMHAKOBBIMH MME- HaMH, HO pPa3HBIMH
napaMmerpamu. KoMOwisiTop aBTOMATHYECKHM NOAOEpeT HamOoiee MOIXOASIIUN METON Tpu
MOCTPOCHUU TIporpaMMbl. Hampumep, MOk- HO HammcaTh JIBa OTIEIBHBIX METO/A BO3BEACHUS
YHClia B CTETICHb: JUUIS LIEBIX YUCENl OYAEeT MPUMEHSITHCS OJJMH alTOPHUTM, a JIJIS BEIIECTBEHHBIX —
JIPYTOM:

/ll <summary>

/// Beruucnenue X B cTereHn Y IS LEIbIX YHCE

/Il </summary>

private int Pow(int X, int Y)

{

intb=1; while (Y !=0)

if (Y % 2==0)

{

Y /=2,

X *=X;

}

else

{

Y-

b *=X;

}

return b;

}

/ll <summary>

/// Beraucnenne X B cTeEHH Y )1 BEIIECTBEHHBIX YHCET

/ll </summary>

private double Pow(double X, double Y)

{

if (X 1=0)

return Math.Exp(Y * Math.Log(Math.Abs(X))); else if (Y == 0)

return 1; else
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return O;

}

Bei3biBaeTcss TakoW KOJA OJIMHAKOBO, pa3HUIA JUIIH B TapaMeTpax — B TEPBOM cllydae
KOMITHJISITOP BBI3OBET METOJ POW C IENOYMCIIEHHBIMU Ta- paMeTpaMH, a BO BTOPOM — C
BEIIICCTBCHHBIMHU:

Pow(3, 17);

Pow(3.0, 17.0);

[TapameTpsl 0 YMOTYaHHUIO

SAzpik C# waumnas ¢ Bepcuu 4.0 (Visual Studio 2010), mo3BonsieT 3afa- BaThb HEKOTOPHIM
napameTpam 3HaueHusi N0 yMOI4aHuio — TaK, 9TOOBI IPH BBI30BE METOAAa MOKHO OBLIO OITyCKaTh
4acTh MmapameTpoB. [l 3Toro mpu peanusalnud METoJa HYXKHBIM IapamerpaMm CleayeT
NIPUCBOMTH 3HAYCHHUE MPSIMO B CIIUCKE TApaMETPOB:

private void GetData(int Number, int Optional = 5)

{

MessageBox.Show("Number: {0}", Number);

MessageBox.Show("Optional: {0}", Optional);

}

B aTOM ciryuae BBI3BIBATH METOJT MOYKHO CIIETYIOIUM 00pa3oMm:

GetData(10,20); GetData(10);

B mepBoMm cnyuae mapametp Optional 6ymer paBen 20, Tak Kak OH SIBHO 3a/laH, a BO BTOPOM
OyZIeT paBeH 5, T. K. SBHO OH He 3aJ[aH U KOMIWISTOP Oe- peT 3HaUeHHe 110 YMOITYAHUIO.
[TapameTprl MO YMOJYAHUIO MOXHO CTaBHTh TOJBKO B IPABOM YacTH CIHCKa MapaMeTpOB,
HaIpUMep, TaKasi CHTHATYpa METO/1a KOMIUISITOPOM MIPHHSITA HE OyAeT:

private void GetData(int Optional = 5, int Number)

[lepenaya mapamMeTpoB 1o 3HAYEHHIO H IO CCHUTKE

Koraa mapameTpsl nmepenaroTcsi B METOT OOBIYHBIM 00pa3oM (0e3 10- MOTHUTEIBHBIX KITFOYEBBIX
cioB refu out), rOOBIE U3MEHEHUS MTAPAMETPOB BHYTPH METOJa HE BIUSIOT HA €r0 3HAYCHUEC B
OCHOBHOM nporpammMme. [Ipen- monoxum, y Hac €CTh CAEAYIONUA METO:

private void Calc(int Number)

{
Number = 10;

}

BunHo,uTo  BHYTPUMETOAANPOUCXOAUT HM3MEHEHUE  IMEepEeMEHHOU

Number, koTopast 6buTa IepeaHa kak mapamertp. [lormpoOyemM BbI3BaTh METO:

intn=1; Calc(n);

MessageBox.Show(n.ToString());

Ha skpane nosiButcst yncio 1, To ecTh, HECMOTPS HAa U3MEHEHHE Tepe- MeHHoU B metoze Calc,
3HAYEHUE MEPEMEHHOW B TJIABHOM MPOrpaMMe HE M3MEHUIIOCh. DTO CBA3aHO C TE€M, YTO MPH
BBI30BE METOJA CO3/1aeTCs KOnus IEPEJaHHON NEPEMEHHON, UMEHHO ee u3MeHseT meron. [lpu
3aBEPIICHUM METOJa 3HAUC€HHUE KOMHM Tepsercs. Takol cmocod mepenayd mapameTpa Ha-
3BIBACTCS nepedayell no 3HAYeHUIO.

UYtoObl METOA MOT HM3MEHSTh MEepellaHHyI0 €My NEepEeMEHHYIO, ee cliely- €T IepeaaBaTh C
KITFOYEBBIM CJIOBOM ref— OHO JOKHO OBITh KaK B CUTHATY- P€ METO/Ia, TaK U MPHU BHI3OBE:

private void Calc(ref int Number)

{
Number = 10;

}

int n = 1; Calc(refn);

MessageBox.Show(n.ToString());

B sTtoM cnydae Ha skpaHe mosiBUTCS 4yucio 10: M3MEHEHME 3HAYCHHSI B METOJAE CKa3ajloch U
Ha TJIaBHOU mporpamme. Takas mepemaya METOJa Ha- 3BIBACTCS nepedauell no cCoulike, T. €.
nepeaaeTcs y)Ke He KOMUs, a CChIJIKAa Ha PEaTbHYIO IEPEMEHHYIO B TTAMSTH.
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Ecmu MCTOJ HUCHOJIB3YCT NMCPCMCHHBIC IO CCBIJIKEC TOJILKO JI1 BO3BpaTa 3HA4YCHUN U HE HUMEET
3HAYCHUsI, YTO B HUX OBUTO M3HAYAIEHO, TO MOYKHO HE

WHULUAIIM3UPOBATh TAKUC TMCPCMCHHBIC, a IMCpcaaBaTb HUX C KIKUYCBBIM CJIO- BOM out.
KoMmunsTop moHMMaeT, 4To HadalbHOE 3HAYCHHE TIEPEMEHHOW HE BaXKHO, M HE pyraercs Ha
OTCYTCTBUC MHULUAJIN3AIIUN:

private void Calc(out int Number)

{
Number = 10;

}

int n; // Hudero ne mpucsanBaem! Calc(out n);

NupuBuyansHoe 3a1aHue

Hamucate meron min(x, y), HaXxoIAImMid MHUHHMaJIbHOE 3HadYeHWe u3 AByX uucen. C ero
MOMOIIbI0 HANTH MUHUMATBHOE 3HAYCHHE U3 YEThIpEeX 4Hcen a, b, ¢, d.

Hamucate mMerom max(x, y), HaXOIsAUMid MaKCHUMallbHOE 3HaueHuWe u3 JByx uucen. C ero
MOMOIIHIO HANTH MaKCUMAabHOE 3HAUCHUE U3 YEThIPEX Yucel a, b, ¢, d.

Hanucarh MeTo, Beraucisifornunii 3uauesrne 7/x". C ero moMoOIIbi0 BRIYHCIUTD BRIPaXKEHHE:
10

i \

. 4
) i
i1 x
Hamnucars MeTo/, BEIYMCISIONHi 3HaueHue 7n/x". C ero mOMOIIBI0 BEIYHUCIUTH BHIPaKEHHUE:

10 ;

- _

i1 X

HamucaTts MeTo1, BEIYMCISIONMI 3HaYeHre x/(n+x). C ero moMo- bl BHIYUCIHTE BBIpaKCHHUE:
10 N

O

i1 xX+1i

Hamucate wmeton, BeUHMCHAOMMN 3HaueHWe sin(x) + cos(2 * x). C ero momompio
OTIpEeICNIUTh, B KAKOH M3 TOYEK a, b WK C 3HAYCHHUE OYJEeT MUHUMAIIbHBIM.

Hammcats MeTOJ, BEIYMCIISIOIIMN 3HAYCHHE x* + yz C ero momo- HIpl0 ONPENETUTh, C KaKOH
napoit uucen (a, b) wnu (¢, d) 3HaueHne OyneT MaKCUMAaIbHBIM.

Hamucars METOJ, BHYUCISIFOLINI 3HAUCHHE X° * y3 * 4lz. C ero 1mo- MomipIo OTIPEICTUTD, C KaKOM

Tpolikoi uncen (a, b, ¢) unm (d, e, f) 3HaueHHE OyneT MAaKCUMATBHBIM.

Hammcath MeTO/, KOTOPBIH Y YETHBIX YHCEN MEHSET 3HAaK, a HeYeT- HbIe YMCIIa OCTaBJsIeT 0e3
u3MmeHeHus. C ero moMomipo o0padorate psia uu- cen ot 1 go 10.

Hammcate  MeTON,  KOTOPBIA  TOJIOKUTENLHBIE ~ YWCJIa  BO3BOJUT B KBaapar, a
oTpuuarenbHeie — B Ky0. C ero nmomorpio od6padorats psg uu- cen ot —10 go 10.

HammcaTs MeTOX, KOTOPBIH BBIYMCISECT 3HAYCHHS X =sin’(a)

1 y=cos(a). Haneuarars TabIuILy 3HAYCHHIT OT —T 10 T ¢ IIaroM /4.

Hanucare meTon, KOTOpBIM BBIYMCISAET 3HAUECHUS x=a’u y=\/a.

Haneuatatp Tabnuiy 3nauenuit ot —10 g0 10 ¢ marowm 1.

Hanucate MeTo, KOTOPBI B MEPEIAHHON CTPOKE 3aMEHSIET BCe TOUKM Ha MHorotouue. C ero
MIOMOIIIBI0 00paboTaTh MATH Pa3sHBIX CTPOK M OTOOPA3HUTh UX Ha SKpaHE.

Hanucats MeTos, KOTOpBIil B IepeJaHHON CTPOKE 3aMEHSIET BCe CTPOYHbIe OYKBbI Ha 3arjlaBHBIE,
1 Ha000poT. C ero nomoIpio 06padoTaTe MATh Pa3HBIX CTPOK U OTOOPA3UTh UX HA SKpaHE.
Hanucats MeToa, KOTOpBIN pa3zenseT NepeJaHHyl0 CTPOKY Ha JIB€ OTIEIbHBIX CTPOKH: MepBas
COJIEP/KUT UCXOJHYIO CTPOKY /10 NEPBOM TOYKH, a BTOPAs — UCXOJHYIO CTPOKY IOCJE NEPBOM
ToukHd. C ero moMomipo 00pa- 60TaTh MATH PA3HBIX CTPOK U OTOOPA3UTh PE3YIbTaThl Ha SKPaHE.
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Hamucate MeTON, KOTOPBIA MOJCYUTHIBACT KOJIWYECTBO 3HAKOB MPEMHHAHUS B TEPEIaHHON
ctpoke. C ero momoIpo 00padboTaTh MATh pa3- HBIX CTPOK U OTOOPA3UTh PE3YNIbTaThl HA DKpPaHE.
Hanucars MeToz, KOTOPBIM HAaXOIUT CYMMY 4YMCENl B IIEPENAHHON CTpOKe. YHMCIIOM cuMTaercs
HEeNpepbIBHAS OCIEA0BATENBHOCTh U(Dp, OTE- JEeHHAast OT OCTAJIbLHOTO TEKCTa MpobesiaMu Uin
pacrioyio)keHHasi B Haudaje Ju- 00 KoHIe cTpoku. Jlomyctumo wucnonb3oBaTh Meton Split
kiacca String. C mMOMOIBI0 ATOTO METOJa 00paboTaTh IMITh PA3HBIX CTPOK U OTOOPAa3UTh pe-
3y/bTATHl HA SKPaHE.
Hanucars meTon, ompenensiomui, sBIsSETCS JU NepeJaHHas CTpOKa MaJUHIPOMOM, TO €CThb
TEKCTOM, KOTOPBIH CJIeBa HApaBO U CIpaBa HAJIEBO YMTAETCS OJMHAKOBO 0e3 ydera MpoOesioB u
peructpa cumMBoJIOB. C TTOMO- IIBIO ATOTO METOAa 00paboTaTh MATh Pa3HBIX CTPOK U OTOOPA3UTh
pe3yNbTa- Thl Ha SKpaHe.
Hanucate MeToa, HaXOA4IIMil CyMMY MaTpUI] OAMHAKOBOTO pa3Me- pa U BO3BPALIAIOIINI HOBYIO
Mmatpuily. C IOMOIIBIO 3TOT0 MeTo/a 00pabo- TaTh Mapbl MATPHIL M OTOOPA3UTh PE3yNIbTaThl Ha
JKpaHe.
Hamucate mMeron, HaXOAsMMIMA CyMMY 3JIEMEHTOB, HAaXOJSIIMXCS HE HA TJIABHOW IUAroHAIH
nepeganHoi mMaTpuipl. C MOMONIBIO 3TOTO0 MeTo/a 00paboTaTh mapbl MAaTPUIl M OTOOPa3UTh
pe3yNbTaThl HAa YKpPaHe.

PEKYPCHUA
Llenv npaxmuyeckoil pabomsi: U3y4UTh PEKYPCUBHBIE METObI, HAIllU- CaTh IMPOrpaMMy C
UCIIOJIb30BaHUEM PEKYPCHH.
OOmue moHATHS
Pexypcusnvim Ha3bIBaIOT METOJI, €CIIM OH BBI3BIBAET caM cebsi B KauecTBe BcromorareiasHoro. B
OCHOBE PEKYPCHBHOTO METOJIA JISKUT TaK Ha3bIBAEMOE peKypcugHoe onpeodeneHue Kakoro-moo
noustus. Kilaccuueckum NpUMepoOM PEKYpCHBHOTO METOJA SIBISETCS METOJ, BBIYMCISIOIIUN
daxTopua.
N3 kypca martematukm wusBecTHo, uro 0!=1!=1, n!=1*2*3.  *n. C apyroii ctopoHsl n! =
(n—1)!*n. Takum 00pa3oM, U3BECTHHI JIBA YACTHBIX CIy4as apameTpa 7, a UMeHHO n=0un=1,
OpU KOTOPHIX MBI 0€3 Kakux- JUOO JOMOJHUTENbHBIX BBIYUCICHUI MOXKEM OMNpPEeeIUTh
3HaueHue (akTo- puana. Bo Bcex oCTaNbHBIX ClIydasx, TO €CTh A n > 1, 3HaueHue (hakTopua-
Jla MOKeT OBITh BHIUMCIICHO Yepe3 3HaueHue pakropuania Juis mapamerpa n—
1. Takum 06pa3oM, peKypCUBHBINA METOJT OyIeT UMETh BUI:
long F(int n)
{
// Jommm o O i 1?2 if (n==0|n==1)
// HepekypcHuBHas BETBb
return 1; else
// lar peKypCcuu: MOBTOPHBIHN BHI30B
// MeToaa ¢ APYruM mapaMeTpoM
returnn * F(n - 1);
b
// TIpumep BBI30Ba pekypcuBHOro Metoa long f = F(3); MessageBox.Show(f. ToString());
PaccmoTpuM paboTy OnmMCcaHHOTO BBIIIE PEKYPCHBHOTO METO/IA JUTsI n=3.
IlepBpiii BBI30OB METOJA OCYILECTBISIETCS K3 OCHOBHOM MpOrpaMMbl, B HAlIEM Ciydae
koMannou f= F(3). Dran BX0oXIeHUs B peKypCHI0 000- 3HAUYUM CTPEITKAMH C MOAMHUCHIO «II1ar.
OH mpopoipKaeTces 10 TeX Mop, MOKa 3HaueHHe epeMEHHOM nHe cTaHOBUTCS paBHBIM 1. Ilocie
3TOT0 HaYMHAeTCs
BBIXOJ U3 pPEKypcuu (CTpEeNnKd C TMOAMHUCHI0 «BO3BpaT»). B pe3ynbraTe BbI- YUCICHUU
nosrydaercs, uro F(3) =3 * 2 * 1.

129



1 Bbi30oB, N=3
F(3) { return 3 * F(2); }

F

war BO3BpaT

2 Bbl30B, N =2
F(2) { return 2 * F(1); }

A

war BO3BpaT

3BbI30B, Nn=1
F(1) { return 1; }

Puc. 14.1. Cmpykmypa pekypcusHvix 6130608

PaccMoTpeHHBI BUJ PEKypCHHM HA3bIBAIOT MpsiMOM. MeTon ¢ mpsMoil peKypcuer OOBIYHO
COJIEPKUT CIIEAYIOILYIO CTPYKTYpPY:

if (<ycnoBue>)

<omeparop>;

else

<BBI30B 3TOr'0 XK€ METOJla C APYTUMHU MapaMeTpaMu->;

B kauectBe <ycnoBus™> OObIYHO 3aNUCHIBAIOTCS HEKOTOpbIE T'PAaHUYHBIE CIIyd4ad MapaMeTpoB,
IepeIaBaeMbIX PEKYPCUBHOMY METOJY, IPH KOTOPBIX PE3yJbTaT ero paboThl 3apaHee U3BECTEH,
M03TOMY Jlajiee cieAyeT MPOCTOM orepaTtop Win OJIOK, a B BETBH else IPOUCXOIUT PEeKYPCUBHBIN
BBI30B JIaH- HOT'O METO/1a C IPYTUMH ITapaMeTPaMHU.

Yto HeoOXoauMo 3HaATh I peaym3anuu peKkypcuBHOro mporecca? Co BXOAOM B PEKYpPCHIO
OCYILIECTBIISICTCS BBI30OB METO/Ia, a JUISI BBIXOJa He- 00XOAMMO TIOMHHUTH TOUKY BO3BpaTa, T. €. TO
MECTO MIPOrpaMMbl, OTKyJa Mbl MPHUILIM U KyJda HaM HYXXKHO OyJIeT BO3BPATUTHCS IOCIIE
3aBepUIeHUs] MeTofa. MecTo XpaHEHMsI TOYEK BO3BpaTa Ha3bIBACTCS CHMEKOM 6bl30606, U Al
HEro BBIAEISAETCS ONpeeieHHas 001acTh ONepaTUBHON MaMsaTU. B 3ToM cTeke 3a- moMuHaroTCs
HE TOJBKO ajipeca TOYEK BO3BpaTa, HO U KOIMHU 3HAYEHHMM Bcex nmapamerpos. Ilo 3tuM komusm
BOCCTAHABIIMBAETCS MPHU BO3BpATe BbI3bIBAIO- MUK MeToi. [Ipu pa3BepThiBaHUU peKypcuu 3a
CYET CO3/IaHMUs KOMUU Mapa-

METPOB BO3MOXHO TEpPENOJHEHUE CTeKa. OTO SBJISETCS OCHOBHBIM HEIOC- TaTKOM
pekypcuBHOro Metoaa. C Apyroi CTOPOHBI, PEKYpPCUBHbIE METO/IbI TIO3BOJIIOT MEPEHTH K Ooiee
KOMIAKTHOM 3alKcH ajJropuTMa.

Crnenyer moHUMaTh, YTO JIIOOOW PEKYpCHUBHBI METOJ MOXXHO IpeoOpa- 30BaTh B OOBIYHBIN
METO] C WCIOJIb30BaHMEM IUKJIOB. W mpakTHuecku Jro- 00l METOJ MOXKHO MpeoOpa3oBaTh B
PEKYpPCUBHBIN, €CIIU BBISIBUTh PEKYP- PEHTHOE COOTHOLIEHUE MEKIY BBHIYHMCISIEMBIMH B METOE
3HAYEHUSIMHU.

PaccmoTpuM mpumep Koaa [uis co3IaHUs Habopa camonododuwix cmpykmyp. B Hamem ciydae
310 OyneT Habop yBETWUYUBAIOIIMXCS KBaapa- ToB (puc. 14.2).
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Puc. 14.2. Habop xeadpamos

[Ipn npoeKkTHpOBaHNY JAHHOH MPOTPaMMBI OBUTH CO3/1aHBI JIBA METOAA:
private void MyDraw(Graphics g, int N, int X, int y)

{

if (N==0)

return;

else

{
b
j

// OTpuCcOBKa MPSIMOYTOJIbHUKA
g.DrawRectangle(new Pen(Brushes.Blue, 2),
0,0,x,y);

// ' YBenuuenue x u'y Ha 50 x += 50;

y +=50;

N--;

// PexypCUBHBIN BBI30B C HOBBIMU TapaMeTpamMu
MyDraw(g, N, X, y);

private void Form1 Paint(object sender, PaintEventArgs e)
{

Graphics g = e.Graphics;

// TIepBBIif BEI30B METOJIa M BXOJ] B PEKYPCHIO
MyDraw(g, 7, 50, 50);

}

KOOp,Z[I/IHaTBI JICBOI'0 BECPXHETO Yyrijia BCEX NPAMOYTOJbHUKOB HCU3MCH- Hbl U HAXOAATCS B TOYKC
(0, 0). IToaTromy B mapameTrpax meroga MyDraw goc- TaTOYHO mepenaBaTh X U y JJIsl PABOTO
HIDKHEro yria. Takke B mapaMmerpax nepeaaercst N, 3HaueHUE KOTOPOW OMpeaessieT TEKYIIYIo

BJIO)KEHHOCTD pe- KypCHH (CKOJILKO BHI30BOB PEKYPCHH €IIle Oy/IeT).
GopMupoBaHue 3aePKKH C TOMOIIBIO TaiiMepa

['padmyeckue KOHCTPYKLUUU WHOTJA TpeOyeTcs paccMaTpuBaTh JUHA- MHUUYECKHU B MpPOIECCEe MX
noctpoenus. IloaToMy 3a4acTyro HCIOIB3YETCs Ta- Kask cXeMa BbIBOJia rpauku:

BriBon rpadguueckoro snemMenra.
3anepxKKa Ha N MUJUTMCEKYHI.
[ToBTOpenwue 1 u 2 sTamna A0 BEIBOAA BCeX IpaUIECKUX SJIEMEHTOB.

Peanu3arus 3a7epKKd ¢ MOMOIIBI0 TaiiMepa BO3MOXKHA CIICAYIOIIUM CIIOCOOOM:

// TnobansHoe nose flag private bool flag = false;
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// Jlanee ciaenyeT 4yacThb IPOrpaMMBbl,

// Tne He0OXO0IMMO OPraHU30BATh 3A/IEPKKY

// BxmiouaeM Taiimep

timerl.Enabled = true;

//'YcranaBnuBaeM flag B 3Hauenue true flag = true;
// Oprannzyem 6€CKOHEUHBIN LUK

while (flag);

// BBIKJTFOYaeM TaiiMep mocie BRIXOa U3 UK
timerl.Enabled = false;

// OOpaboTUYHK THKA TalimMepa

private void timerl Tick 1(object sender, EventArgs e)

{

// CopaceiBaeMm flag B 3naueHue false flag = false;

}

Wnesa naHHOro moaxoja 3akIOYaeTcsl B OpraHu3alui OeCKOHEYHOro IMK- Jia, KOTOpBId Oynaer
NpoBEpsITh 3HaueHue Hekoro ¢uara. OpHako 3HauyeHHE (¢uia- Ta MOXKET H3MEHHMThCA TIpH
HacTyruieHuH coObrtus Tick TaliMepa, TO ecTh Yepe3 3aJaHHBIA B TaiiMepe MPOMEKYTOK BPEMEHH.
Onnako OECKOHEUHBIH IMKII, ONU- CAHHBII BBIIIE, OCTAaHETCSI OECKOHEYHBIM, M TIPOrpaMMa IMpoCTo
3aBUCHET. B yem ke neno? Jleso B TOM, 4TO IPU TaKOW OpPraHU3alMU IUKJIA MporpaMmmMa He MO-
KET OMPOCUTH OUePeIb COOOIICHHH, B KOTOpPOE U OyIeT MOCTYMNaTh, B TOM YUC- Jie, i coObiThe Tick
oT Taiimepa. Tem caMbIM MBI HE TIOTaJIeM HUKOTrAa B 0Opa- O6oTtumk coOwiTus timerl Tick 1.
UroObl pemuTh AaHHYIO MpolieMy, Haao B Telne Iukia Hanucatbh Application.DoEvents(), uro
dbakTH4YecKu OyIeT 3a- CTaBJATh NMPHUJIOKECHHUE OMMpallMBaTh OYepedb COOOIICHHH W B CBOIO
ouepenb MPUBEET K cpabaTbiBaHuio 00padoTunka coobrtus timerl Tick 1.

[lepen BBIMOTHEHWEM WHIWBHIYAJIBHOTO 3aJaHUsl IO MPAKTHYECKOM pa- O0oTe paspaboTaiite
IPUJIOKEHUE, CTPOALIEE Pl YBEIMUMBAIOLIMXCS KBaapa- ToB (puc. 14.2). KBagpaTs! BeIBOIATCS
MOCIIeI0BATENBHO Yepe3 OJJHY CEKYHY.

MupuBunyansHoe 3a1aHue

Hanummure npuiioxeHne, KOTOPOe CTPOUT Pl OKpYKHOCTEN. LIeHTp OKpyKHOCTEH COBIAJAET C
LIEHTPOM 3KpaHa. YHCII0 OKPYKHOCTEH 3a- TaeTcs MpH MEPBOM BBI30BE PEKYPCHBHOTO METOJIA.
Hanumure npuioxkeHue, KOTOpOE CTPOUT psa KBaapaToB. LIeHTp KBaapaToB cOBIAJaeT ¢

4

LEHTPOM 3KpaHa. YKCIIo KBaipaToOB 33J1a€TCs MIPU IIEPBOM BBI30BE PEKYPCUBHOTO METO/IA.
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uy Forml

[]

Hanumure mnpuiokeHne, KOTOPOE CTPOMT psSA  OKPYXKHOCTeW Mo auaroHand. Yucio
OKPY’KHOCTEH 3a/1aeTcs IPU NEPBOM BBI30BE PEKYP- CUBHOI'O METO/A.

# Forml . [ ]|

Hanumure npusioxeHue, KOTOpoe CTPOUT Psii YBEIHMUMUBAIOIIUXCS OKPYKHOCTEH MO AMAaroHau.
Uucno okpykHOCTEHN 3a/1aeTcs MPU EPBOM BBI30BE PEKYPCUBHOTO METO/IA.

B T o= [
' o - b Eh

Hanummure npuiokeHue, KOTOpPOE CTPOUT psll OKPYKHOCTEH, LIEH- TPbl KOTOPBIX JIEKaT Ha
OKpYXHOCTH. UHCIIO OKpYKHOCTEN 3a/1aeTCsl MPU IIEPBOM BBI30BE PEKYPCUBHOI'O METO/IA.
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Hanummure npunoxeHue, KOTOpOE CTPOUT psI KBagpaToB, LEHTPbl KOTOPBIX JI€KaT Ha
OKpYXHOCTH. UKCIli0 KBaJpaToB 3a7aeTcs IPU IEPBOM BBI30BE PEKYPCUBHOIO METOAA.
w5 Foaml = Bﬁ‘

D .
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Hanumwure npunoxxeHue, KOTOPOE CTPOUT psA YBEIWUYMBAIOLIMXCA OKPYKHOCTEH, LIEHTPBI
KOTOPBIX JIEXKAaT Ha OKPYKHOCTH. YHCIO OKpYKHO- CTEM 3aJaeTcsi INpU IEPBOM BBI30BE
PEKYPCHBHOIO METOJA.

w5 Foml | 5] |

OOOO |

Hanummure npunoxeHue, KOTOpPO€ CTPOUT pPsA YBETUUMBAIOIIMXCSA OKPY>KHOCTEW, LIEHTPHI
KOTOPBIX JIeKAT Ha criupaiu. YUcIo OKPY>KHOCTEN 3a7aeTcsl MPU MEPBOM BBI30BE PEKYPCUBHOIO
MeTo/1a.
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BprunciaunTs, UCNIONB3Ys pEKYPCUIO, BEIPAXKEHUE:

\/6+2-\/7+3-\/8+4-m

Hanvmure npunoxeHue, KOTOPOE CTPOUT pAX OKpyKHOCTeH. Yuc- 110 OKpyKHOCTEH
yJIBauBaeTCs Ha Ka)JI0M LIare (B peKypCUBHOM METOJIE POUCXOIMT ABA PEKYPCUBHBIX BbI30BA).
LleHTpBI OKPYKHOCTEH BBIOMPAIOTCS KaXKABIH pa3 MPOU3BOJIBHO (CIy4aiiHO). JIMHUM CBSA3BIBAIOT
LEHTPBI OKPYX- HOCTEH «IIpeIKa» U «IOPOXKACHHBIX» OT Hee. Yncno pexypcuil 3amaercs Nnpu

HepBOM BBI3OBC peKprHBHOFO MeToaa.
ol Forml ==

Hamummre npunoxeHue, KOTOPOE CTPOUT psii YBEIWYMBAIOUIMXCS OK- pykHocTeil. Yucio
OKPY’KHOCTEH y/IBauBaeTCsl Ha KaXKIOM I1are (B peKypCUBHOM METOJIE€ IPOUCXOIUT JIBa PEKYPCHUBHBIX
BbI30Ba). LIEHTpBI OKpyXHOCTE BBIOMpa- FOTCA KaXIbli pa3 MPOHM3BOJBHO (CiydaiiHo). Tommmza
JUHUA TaKXke YBEIMYMBA- €Tcs. UUCIO peKypcuid 3aJaeTrcs MpU TMEPBOM BBI30BE PEKYPCHUBHOTO

METOoJa.
s Forml [EE)

O

O

O

Hanumure mnpunoxeHue, KOTOPOE CTPOUT pAl YMEHBIIAOIIUXCA OKpyXKHOCTeW. Yucio
OKpPYKHOCTEH yJBauMBaeTCs Ha KaXJOM Iare (B PEeKyp- CHBHOM METOJAE NPOMUCXOAMT JBa
PEKYpCUBHBIX BbI30Ba). Unciio pexypcuil 3a1aeTcsl Ipy IEPBOM BBI30BE PEKYPCUBHOIO METOA.
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HanumuTe npuiosxeHne, KOTOpOe CTPOUT MPUBEICHHOE HIDKE U30- OpakeHue. Yucno pexypcuii
3aJaeTcsl MPU MEPBOM BBI30BE PEKYPCHUBHOrO MeToaa. Ha KakIoMm miare 4uciio OKpy>KHOCTen

YBEIMYMBACTCSI B YEThIpe pas3a (B PEKYpPCUBHOM METO/E NPOMCXOIUT YEThIPE PEKYpPCHBHBIX
BBI30BA).

[TocTpoiite koBep CeprnUHCKOTO.

Pazpaboraiite mporpammy OCTpOeHHS TpeyroiabHuKa CepruHCKOTO.
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Peanuzyiite nporpamMmmy BU3yaau3alli MOCTPOCHUS MEPBBIX N 111a- TOB MHOXecTBa KanTopa.
PeanusyiiTe peKypCHBHBIN aJITOPUTM BBIYUCIICHUS N-ro ynciaa Ou- Gonauym.

Peanmmsyiite peKypCHBHBIN alrOpUTM BBIYHUCIICHUS N-TO (pakTopuara.

Peanu3yiiTe peKypCHUBHBIA MOJICYET CYMMBbI BCEX 3JIEMEHTOB Maccu- Ba. CymMma 3JIE€MEHTOB
MacCHBa CUUTAETCA M0 CIEAYIOIEMY aITOPUTMY: MAacCUB JECIUTCS MOIMOJaM, MOICYUTHIBAIOTCS U
CKJIAJIBIBAIOTCA CYMMBI 3JIe- MEHTOB B KaxK10il monoBuHe. CyMMa 3JIEMEHTOB B IOJOBUHE
MacCHUBa IMOJ- CYUTHIBACTCS MO TOMY K€ allTOPUTMY, TO €CTh CHOBA MyTEM JIEJICHUS MOMO- JIAM.
Jlenenuss mpoUCXOAAT, MOKAa B IOJYYMBIIMXCS KYCKax MacCHUBa HE OKaXeTCs MO OJHOMY
AJIEMEHTY Y BBIYMCIICHHUE CYMMBbI, COOTBETCTBEHHO, HE CTAHET TPUBUAIBHBIM.

Jlana MOHOTOHHAsl TMOCJIENOBATENBbHOCTb, B KOTOPOM KaXIO€ HaTy- pajbHOE uuciao Kk
BCcTpeuaeTcss poBHO k pa3z: 1, 2, 2, 3, 3, 3, 4, 4, 4, 4, ... [lo naHHOMYy HaTypajibHOMYy N
BBIBEJIUTE NIEPBBIE N WICHOB 3TOM MOCIEN0Ba- TEIBHOCTH.

IIpoBepka BBINOJHEHUSI CAMOCTOATEILHON padoTel. CamocrosiTenbHas paboTa
HaIpaBJieHa Ha CaMOCTOSITEIbHOE OCBOEHHE U 3aKperieHue OOydYaloIMMUCS MPaKTUYECKUX
YMEHHI U 3HAHUU, OBIIAJICHHE MPO(ecCHOHATbHBIMA KOMITETEHITUSIMHU.

CamMocTosTenbHass MOATOTOBKA OOydalolmuXcsi MO  JUCHHUIUIMHE IPEANoiaraeT
CIEeyIOIINe BUIBI U (DOPMBI paOOTHI:

e (Cucremarnueckass TpopadOTKa KOHCIICKTOB 3aHATHH, Yy4eOHOM U  CHEIUaIbHON
TEXHUYECKOH JINTEPATYyPHI.

e (CamocTosTeNbHOE U3YYCHHE MaTephalia U KOHCIEKTUPOBAaHWE JEKIUN MO0 y4eOHOU U
CIIELIMATIbHOM TEXHUYECKOU JINTEPATYPE.

e BrinosHeHue pacyeTHBIX 3aIaHUH.

e Pabota co cipaBOYHOM TUTEPATYPON U HOPMATUBHBIMHU MaTEpHAIaAMH.

e  OdopmiieHre 0TYETOB MO JTAOOPATOPHBIM U MPAKTHYECKUM pabdoTaM, M TMOATOTOBKA K MX
3aluTe.

IIpoBepka BBINOJHEHUS] KOHTPOJAbHBIX padot. KoHTposbHas paboTa MpoBOAMUTCS C
[EJTbI0 KOHTPOJISI YCBOCHHBIX YMEHHUN U 3HAHUN U TIOCIEAYIONIET0 aHAIM3a TUITMIHBIX OITHOOK 1
3aTpyqHEHH oOydaromuxcsi B KOHIIE M3Y4eHHs TeMbl Wiau paszzena. CorylacHo KajleHAapHO-
TEMAaTUYECKOMY IUJIaHY AUCIUIUIMHBI MPETyCMOTPEHO MPOBEACHHE CIEIYIOLIUX KOHTPOJbHBIX
pabor:

o  Kommponvuas paboma Nel no meme « Ocrhoswt npoepammuposanus Ha Cy.

Crnenudukany KOHTPOJIBHBIX pabOT MpUBEACHBI HIDKE B TaHHOM KoMiuiekte DOC.

CBoanasi TabdimMua mo nmpuMeHsieMbiM GopMaM M MeTOJAM TEKYLIEro KOHTPOJIS U
OLIEHKH Pe3yJIbTATOB 00y4YeHUsI
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Pe3yabTaTnl 00yyeHus

®opMbI M METOAbI KOHTPOJIS U OLleHKH
pe3yJabTaToB 00y4eHHs

OcBOEHHbIE YMEHUSA:

OlpeNeNaTh 3aJauyd s TIOUCKa
uHpOpMaLNH;

OIIpEIETIATh HEOoOXOIMMBIe
MCTOYHHMKH MH(OPMAIHH;
IUTAHUPOBATh MPOIECC TTOUCKA;
0(OpMIIATH pe3yabTaThI TOUCKA;
HIPUMEHSATh CpencTBa
MH()OPMAIIMOHHBIX TEXHOJIOTHH IS
pemeHust mpoecCHOHANBHBIX 3a/1a4;

VICIIOJIb30BATh COBPEMEHHOE
nporpaMMHoOe oOecrieueHue;
aHAJIN3UPOBAThH IPOCKTHYIO u

TEXHHUYECKYIO IOKYMEHTAIIHIO;
OLICHUBATh pa3Mep MHUHHUMAJILHOTO
Habopa TecToB;

pa3pabaThIBaTh TECTOBBIC MAKETHI U
TECTOBBIC CIICHApHH;

BBIABIISITh OIIMOKM B CHUCTEMHBIX

KOMITOHEHTAX Ha OCHOBE
crienuuKanmii;

OpPTraHU30BBIBATH 3aJJaHHYIO
WHTETPALIIO MOJTyJIei B
nporpaMMHBIE CpelacTBa Ha 0asze
MMEIOLIEHCS APXUTEKTYPHI u
ABTOMATH3AINH OU3HEC-TIPOIIECCOB;
BBITNOJIHATH TECTUPOBAaHUE
MHTETpaluy;

oOyyaromuicss  JOJKEH yYMETh
MPUMCHSITh nH(OpMaIMOHHBIS

TEXHOJIOTUH inie: BBITIOJTHEHUS
OTKJIaJKU IIPOrpaMMHOI0 MOAYISA B
MIPEAMETHBIX 00JIACTSIX.

BreimonHenue u 3ammTa MPaKTUYECKUX padoT
Ne 1-52

Pemenue 3amau

VYCTHBIN onmpoc BO BpeMsi 3aHATHS, JOKJIAA MO
BBIOpPaHHOMW TeMe.

KonTtponbnas pabora Nel

3a4er ¢ OLCHKOM

YcBoeHHDBIE 3HAHMA

IPUEMBI CTPYKTYPHUPOBaHUS
nHpopmanuu;

dopmatr odopmIICHUS PE3YIBTATOB
NOUCKa UHPOPMALIUU

COBpPEMECHHBIC cpencTaa "
yCTpOCTBa HH(POPMATU3ALINH;
NOPSZIOK WX NPUMEHEHUS U
IpOrpaMMHOE obecrieueHne B
po(hecCHOHATLHOM IS TEIIEHOCTH
MOJENIM  Tpolecca  pa3paboTKh
MIPOTrPaMMHOTO 00€CTICUCHHSI;
OCHOBHBIC  NPUHIMIBI  Ipolecca
pa3paboTku IIPOrPaMMHOT0
o0ecIIeueHus;

BrimontHeHNE W 3ammTa MPAKTUYECKUX padoT
Ne 1-52

Penrenue 3anau

VYerHbli  ompoc  BO  BpeMsl  3aHATHS,
TECTUPOBAHUE

KonTtponsHas padora Nel

3ayeT ¢ OIEHKOHI
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— OCHOBHEBIE MOAXOIBI K

MHTETPUPOBAHUIO MPOTPaMMHBIX
MOZYJIEH;
— COBPEMECHHBIC TEXHOJIOTHH u

MHCTPYMEHTBI UHTETpalllH;

— Momenw  mpormecca  pa3paboTKu
MPOrPaMMHOTO 00ECTICUeHUS;

— OCHOBHBIE  NIpPHUHILMIIBI  Ipoliecca
pa3paboTku MIPOTrPaMMHOTO
obecneucHus;

— OCHOBHBIE METOJIbI OTJIAJIKH;

— MeTOAbl W  CXeMBl  00paboTKH
HUCKIHOYUTCIIBbHBIX CHTyaHHﬁ;

— oOyuaromuil JOJKEeH 3HaTh HaBBIKU
nis npumenenus UT npu pemeHun
3a/1a4 MpeAMETHOMN 00IacTu.

3.2 ®opMa NpOMe:KYTOYHOM aTTeCTALMHI

[TpomexxyTounas arrectamus no aucuumuinae [Iporpammuposanue B cpeae Visual Studio
— KOHTpoJIbHas pabota B 4 cemectpe, AudPpepeHIMPOBAHHBIN 3aU€T B 5 ceMecTpe, dK3ameH 8 6
cemecmpe, cuenudUKAII KOTOPOTO CoAepKUTCs B TaHHOM KomruiekTe DOC.

Obyyarowuecss Oonyckaromca K coaue IK3AMeHAd NpU BbINOJHEHUU 6cex BUO08
CAMOCMOAMeNnbHOU pabomovl, NPAKMUYECKUX U KOHMPOJbHLIX pabom, NnpedyCMOmMpeHHbIX
paboueti npozpammo U KaaeHOapHO-memMamudecKum nAaHOM OUCYUNIUHBL.

3auem ¢ oyeHxol umoeo8as KOHMPONbHAA paboma NpoBOOUMCs 34 Cuem 6peMeHlU,
0MBe0eHH020 HA u3yyeHue oucyuniuuvl. Ilpu ycrnosuu ceoespemeHHo20 U Kauecm8eHHO20
BbINOJIHEHUSL 00YUAOUWUMCSL 8CeX U008 pabom, NpeodyCMOMPEHHbIX pabouel Npocpammou
OUCYUNTUHDL.

Hmozosas konmponvnaa paboma

1) CocTaBUTh IPOrPAMMY:
2
a) BBIYHMCIICHUS 3HAYCHUS PYHKIMH y=7X +3X+6 1pH JTF000M 3HAYCHHUH X;
2) B tpex3HauHOM umcIie X 3auepkHynu nepByto nudpy. Korna ocrapmeecs ancio

yMHOXWIX Ha 10, a mMpou3BeieHNE CIOXKIIN C TIEPBOM U(POIl Yyncia X, TO MOITYYHIIOCh YUCIIO
564. HaiiTu uucno X.

3) BbruncnanTh 3HaU€HHE JTOTMYECKOT0 BBIPAXKEHHUSI TIPHU CIEAYIOIIUX 3HAUEHUAX
norndeckux BenuuuH X, Y u Z: X = Jloxs, Y = Uctuna, Z = JIoXb:
a) Xumm Z;6) XuY;B) XuZ.

4) W3BecTHBI 1BE CKOPOCTHU: OJIHA B KUJIOMETpax B 4ac, Apyras — B METpax B
cexynny. Kakas u3 ckopocreit 60sbiie?

5) CocTaBuTh nporpammy, KOTopasi B 3aBUCUMOCTH OT ITOPSIIKOBOI'O HOMEpA JIHS
mecsina (1, 2, ..., 12) BRIBOOUT Ha SKpaH ero Ha3BaHUE (IHBAPh, PEBPaAIb, ..., 1€KaOpb).

6) Jlana HemycTas MOCJI€0BATEIbHOCTh HEOTPULIATENIBHBIX LEIBIX YUCEIL,
OKaHYMBaIOIIascs OTpULIATEIbHBIM uncioM. Haiftu cpennee apudmernueckoe Bcex uncesn
N0CJIEeI0BATENbHOCTH (0€3 yueTa OTpHIATEIbHOTO YHCTIa).

Ilepeyens BONPOCOB K 3auemy ¢ OUeHKOU
1. Yro takoe Visual Studio? a) [Iporpammuoe obGecrieuenre as rpadgudeckoro au3aitHa
6) UncTpymeHT ans penaktupoBaHus Bujeo B) MHTerpupoBanHas cpeaa paspadotku (IDE) r)
[Tpunoxenue mist 3D-monenmupoBanus OteeT: B) aTerpupoBannas cpena paspadotku (IDE)
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2. Kakue a3bIku mporpaMMupoBanus nojjaepxkusatorcst Visual Studio? a) C# u Python 6)
Java mw Ruby B) C++ wm JavaScript 1) Bce Beimenepeuncnensoe OtBer: T) Bcee
BBILIETIEPEUNCIIEHHOE

3. KakoBa ocHoBHas 1enb pegaktopa koaa Visual Studio? a) [{ns BemonHeHust koaa b)
Jliist oToOpaXkeHusl TOKyMEHTAallMu 1o Koxy ¢) s HamwcaHus, peJakTUPOBaHUs U YIPaBICHUS
ucxomnubiM komoM d) Jlms 3amycka w otriaaku mnpuiaokeHuid Oteer: c¢) s HamucaHwus,
PEAAKTUPOBAHUS U YIIPABJICHUS UCXOTHBIM KOJOM

4. Kakas ¢yakuus Visual Studio obecreunBaer 3aBepiieHHe KoAa W TOJCKA3KH TPH
BBozie? a) IntelliSense b) Live Share c) ®parmentsl xoma d) Marerpanus ¢ Git OtBer: a)
IntelliSense

5. YUro Takoe pemenue B Visual Studio? a) Ilamka, comepkamas ¢aiinsl mpoekrta 0)
Konneknus cBsizaHHBIX TPOeKTOB B) Mcmomusembiit (aiinm mpunoxeHus r) bubmmoreka nis
nu3aitHa mojb3oBarenbekoro naTepdeiica Oteer: 6) Komnekuus cBA3aHHBIX TPOEKTOB

6. Kakoit macTpymMeHnT Visual Studio ucmosb3yercss sl BBISBICHUS W YCTPaHCHHS
npobiieM ¢ komom? a) OOGo3peBarens pemenuii b) Cnucox ommbok c) Crucok 3amad d)
NuctpymenTst oinanku OTet: b) Crincok ommbok

7. dns kakod cucteMbl KOHTposst Bepcuit Visual Studio mpemocTaBisieT BCTPOCHHYIO
noanepxky? a) Subversion (SVN) b) Git ¢) Mercurial d) Perforce Oter: b) Git

8.KakoBa 1iens HemeienHoro okHa B Visual Studio? a) lnsg mpocMmoTpa crrcka ommook
u npenynpexaenuid 0) Jus BeimomHeHuss SQL-3ampocoB B) [l omeHKH BBIpaXEHHH W
BBITIOJTHEHMSI KOJIa BO BpeMs OTHaaku T) s mpocMoTpa cTeka BBI3OBOB BO BpeMsl OTIAIKH
OtBert: B) /|15 OLICHKM BBIPKEHHUI M BBITOJHEHUS KOJIa BO BPEMS OTJIAIKU

9. Kaxkoit unctpyment B Visual Studio ucmonb3yercss uisi CO3laHUs MOAKITIOYCHUNA W
3ampocoB K 0a3e maHHBIX W ympasiaeHus umu? a) SQL Server Management Studio (SSMS) b)
Ob6o3peBarenb 6a3bl JaHHBIX ¢) AHanu3arop 3amnpocoB d) Macrep noakitodeHus JaHHbIX OTBeET:
b) O60o3peBarenb 0a3pl JaHHBIX

10. Kakoe pacmupenne B Visual Studio wcmons3yercs mist  moOaBieHUs
nononHuTenbHbIX GyHKIH B IDE? a) Menemxep nomomnenuii b) Peectp miaruHoB c)
Menemxkep pacmupenuit d) Marketplace OtBet: ¢) MeHemkep pacunpeHuii

11. Visual Studio Live Share mo3Bosisier pazpaboTynkam: a) IeTUThCS CHUMKaMHU dKpaHa
CBOETO KoJa; 0) COBMECTHO pENaKTUPOBaTh KOJ B PEKUME PEaJbHOIO BPEMEHHU C JAPYTHMMHU
pa3zpaboTunkamu; B) OTCIEKUBATh Ucronb3oBanue LI n maMsaTu nmpuiiokeHus; r) pa3BepThIBaTh
npunoxkenuss B obnake. OtBeT: 6) CoBMECTHOE pEHaKTHPOBAHUE KOJa B PEXKHUME pPEaTbHOTO
BPEMEHH C APYTUMHU pa3paboTUUKaMH.

12. KakoBa 1iens manenu nuHCTpyMeHToB B Visual Studio? a) OtoOpa3uTh CIUCOK OMHO0K
u npenynpexacHuii. 6) IIpemoctaBuTe HaOOp 3JIEMEHTOB YIPaBICHUS M KOMIIOHEHTOB IS
MPOSKTUPOBAHUS TIOJTH30BATENBCKOTO UWHTepdeiica. B) YNpaBisaTh OMEpalUSIMU CHUCTEMBI
KOHTpoJisa Bepcuil. T) [IpocmoTpeTs cxemy 0a3bl naHHBIX TpriioxkeHus. Oteet: 0) [IpemocTaBuTh
HA0Op SJIEMEHTOB yMPaBICHUS ¥ KOMIIOHEHTOB. /IS AW3aiiHa MOIh30BaTeNIbCKOT0 HHTepdetica

13. Kakas ¢ynkuus Visual Studio mno3Bomsier paspaboTuukaM aHAJIM3UPOBATh
MIPOU3BOUTENLHOCTh CBOMX TpmiiokeHuit? a) [podumuposmuk 6) Otnaguuk B) IntelliTrace r)
MonwuTop npousBoauTenbHocTr OTBET: a) [IpodunupoBnk

14.KakoBa nenb KOHcosn aucrerdepa makeroB B Visual Studio? a) Hns ynpaBieHus
YCTAaHOBJICHHBIMH DPACIIUPEHUSAMH M HajcTpodkamu. b) Jlns ympasnenus maketamu NuGet u
BBITIOJTHEHHUST KOMaHJ, CBS3aHHBIX ¢ maketamu. ¢) Jns BemomHeHust SQL-3ampocoB k 0Oasze
naHHbIX TpwioxeHus. d) J{ms mpocMoTpa u ympaBieHUs KypHanamu npuioxkenus. OTBeT: b)
s ynpaBnenust naketamMu NuGet ¥ BBIOTHITh KOMaH/IbI, CBSI3AHHBIE C TAKETOM

15. KakoBa 1nienb pyHKIIMH TOYKH ocTaHOBKH B Visual Studio Bo Bpems oTmanku? a) s
OCTAHOBKH BBITIOTHEHUS TPUTIOKEHUSI U OTOOpPaKEHUS BBI3OBOB CcTeka 0) s MpHOCTaHOBKHU
BBIMOJHEHUS] MPUJIOKEHUsI MO KOy CTpOoKu c¢) [lns mpocMoTpa »KypHaioB MNPUIIOKEHUH U
yrnpaBneHuss umu d) Jlnsg momraroBoro BBITIONHEHHUST Koia oTBeTa: b) Jlis mpuocTaHOBKH
BBITMIOJTHEHUSI IPUIIOKEHHS 110 KOy CTPOKH BBI30Ba
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16. Kakoif unctpyment B Visual Studio ucmonb3yeTcss Iisi ynpaBlIeHHsS CChUIKaMHU U
3aBUCUMOCTSIMU TipoekTa? a) 3aBucumoctu Jucreruepa 6) O6o03peBaTens pemennii B) Koncoss
nucrierdyepa nakera r) ucnerdep cepiiok Otet: 6) O603peBaTenb peleHui

17. Jlna gero npenna3zHadeH o6o3peBarenb TecToB B Visual Studio? a) Jlnsa ynpasienus
MOJYJIbHBIMH TECTaMH M TPOCMOTpPA pe3yiabTaToB TecToB 0) s mpocMoTpa >KypHAJIOB
NpUIOKEeHUH u ympaBieHus wumu B) Jlns BemosiHeHmss SQL-3ampocoB kK 0aze JaHHBIX
npuioxenus T) s ananuza npousBoguTeabHOCTH OTBET MpuiIoXeHWi: a) s ynpaBieHHS
MOJIyJIbHBIMHU T€CTaMU U MPOCMOTpPA PE3YJIbTaTOB TECTOB

18. Kakas ¢pynkuus Visual Studio mo3BosisieT pazpaboTuyukamM npoCMaTpUBATh UEPAPXUIO
KJIaCCOB U METOJIOB B CBOEM KOJIe¢ M IepeMemarbes mo Hei? a) O6o3peBaTenib 00BEKTOB 0)
@parmenTsl koxa B) [lmarpamma kiaccoB T) Mepapxus BbizoBoB Otser: a) OOo3peBatelnb
00BEKTOB

19. Jlns dero mnpeaHa3sHa4eHO OKHO HemocpeacTBeHHO B Visual Studio? a) s
MPOCMOTpa CHHUCKa OMMOOK W mpeaynpexaenuit 6) st Bemonnenus SQL-3ampocoB B) s
pacueTa BhIpaKEHHUI U BBIMOJIHEHUS KOJa BO BpeMs OTJIafku r) J{s mpocMoTpa cTeKka BHI30BOB
BO BpeMs oTnaaku OTeet: B) /s pacuera BeIpa)KeHHM U BBITOIHEHHS KOJIa BO BpeMS OTIaAKH

20. Kaxoii uactpymenT B Visual Studio ucronb3yercst Al OrpaHUYEHUS U YCTPaHEHUS
npobnem ¢ komom? a) Oo6o3peBarens pemeHuit 6) Crnmcok omuOok B) CHuCcOK 3amad T)
WnctpymenTts! otnagku Oteet: 6) Criucok ommbok

21. Visual Studio obecrneunBaeT BCTPOCHHYIO TMOJICPKKY JUIsI KAKOH CHCTEMBI
koHTpossi? a) Subversion (SVN) 6) Git B) Mercurial r) Boneii-ueBosneii Otger: 6) Git

22.KakoBa menp HememieHHoro okHa B Visual Studio? a) [lns mpocMoTpa crmcka
omunOok u npexynpexaeHuii 6) ns seimonnenus SQL-3anpocoB B) it OLIEHKH BBIpaXSHUH U
BBIMOJHEHHs] KOJa BO BpeMms oTiaaku T) s mpocMoTpa cTeka BBI3OBOB BO BpeMs OTIAIKU
OrtBert: B) /{11 O1IeHKH BBIpa)KEHUI U BBITOJIHEHUS KOJa BO BPEMsI OTJIAAKH

23. Kakoit uacTpymMeHT B Visual Studio mcmonb3yercs ajis co3laHus MOAKIIOUCHUNH U
3arpocoB K 0aze maHHbIX U ympasineHus umu? a) SQL Server Management Studio (SSMS) b)
O6o3peBarens 0a3bl JTaHHBIX ¢) AHanu3aTop 3anpocoB d) Mactep moakmtoueHust 1aHHbBIX OTBET:
b) O6o3peBarens 6a3bl JAHHBIX

24, Kakoe pacmupenue B Visual Studio wucmomezyercs s 100aBICHHS
nononHUTenbHbIX ¢QyHkuuid B IDE? a) Menemkep nomonHenuit b) Peectp mmaruHoB c)
Menemxep pacmmpennit d) Marketplace OtBet: ¢) MeHemxkep paciimpeHui

25. Visual Studio Live Share no3Bossiet pa3paboTunkaM: a) JeTUTbCS CHUIMKaMHU SKpaHa
CBOEro Koja; 0) COBMECTHO PENAaKTUPOBATh KOJA B PEXKUME PEATbHOIO BPEMEHHU C APYTUMHU
pa3paboTyuKaMy; B) OTCIECKMBATh HCIOJIB30BAHME IPOLIECCOPA U MaMATH MPUIIOKEHHUEM; T)
pa3BepThIBaTh NMpuiokeHus B ooiake. Oteer: 6) CoBMECTHOE peaKTHPOBAHHUE KOJIa B PEKUME
pearbHOro BpeMeHH ¢ APYTrUMH pa3padoTINKaMU.

26. Kakona 1ieis nmanenu nHCTpyMeHToB B Visual Studio? a) OToOpa3uth ciucok ommOoK
u npeaynpexaeHuit. 6) IlpenoctaButh HaOOp 3JIEMEHTOB YIPABICHUS U KOMIIOHEHTOB JUIS
IPOEKTUPOBAHUS TOJH30BATENBCKOrO HHTepdeiica. B) VYHOpaBisATh OMNEpalUsMU CUCTEMbI
KOHTpoJIs Bepcuit. r) [IpocMoTpets cxemy 6a3bl qaHHBIX npuinoxkeHus. Oteet: 0) [IpegoctaButsb
Ha0Op 3JIEMEHTOB yNpaBJIeHHS U KOMIIOHEHTOB. JIJIsl AU3aiiHa MMoJIb30BaTeNbCKOro nHTepdeiica

27. Kakas ¢ynkuus Visual Studio mnosBomser pa3paboTuvkaM aHAIM3HPOBATH
MIPOU3BOUTENBHOCTh CBOMX mMpuiiokeHuit? a) [Ipodummposnuk 6) Otnaguuk B) IntelliTrace T)
MouuTop npousBoautensHoctd OTBet: a) [Ipodminposimk

28.KakoBa menp koHcomu aucnerdepa makeroB B Visual Studio? a) [ns ympaBienus
YCTQHOBJICHHBIMH PACIIUPEHUSMU M HajcTpoiikamu. b) Jlnst ynpasnenus nmakeramu NuGet u
BBITIOJITHEHHSI KOMaHJI, CBS3aHHBIX C makeramu. ¢) [l Bemomnenus SQL-3ampocoB k 6ase
naHHbIX npuioxkeHus. d) Jns mpocMoTpa M ympaBieHHs KypHanaMmu npuiiokeHus. OTeer: b)
Jnsa ynpaBnenus nakeramu NuGet U BBIIOTHITh KOMaH/Ibl, CBSI3aHHBIE C TAKETOM

29. KakoBa nenb (yHKIIMM TOYKH OCTaHOBAa BO BpeMsi omianku B Visual Studio? a)
OCTaHOBUTH BBIMIOJIHEHUE TMPUIIOKEHUS M OTOOpa3uTh CTeK BbI30BOB 0) IlpuocranoBuUThH
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BHITIOJTHEHUE TIPUJIOKEHUST Ha OMNpPENENICHHON CTpoke kojma B) I[IpocMOTpeTh KypHaibl
NPWIOKEHUs W ynpasisaTh uMmH T) IlomaroBoe Beimonnenue koga Oteer: 0) IlpuocranoBuUThH
BBITIOJTHEHHE MPUIIOKESHHS B ONIPEICIICHHON CTPOKE KOJIa

30. Kakoii mHCcTpymMeHT B Visual Studio ucmomb3yeTcss sl ympaBieHHUS CCBUIKAMHU H
3aBUCUMOCTSIMU mpoekTa? a) [lucneruep 3aBucumocteit b) O6o3peBatens pemieHuit ¢) Konconb
nucrieryepa maketoB d) ducnerdep ccoutok OtBeT: b) OG03peBaTenb pemeHui

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

30.
31.
32.
33.
34.
35.

36.
37.

IlepeyeHb BONPOCOB K IK3aMeHY
OCHOBHBIE TIOHATHS W OINpPEACTCHHs; EIWHBIM KapKac Cpeasl pa3paboTKu:
OMOJIMOTEKA KJIACCOB.
O Omesi3pikoBast ucnonHuTenbHas cpega CLR.
Texnonorust NET. NET Framework — kapkac cpenbl pa3paboTKH.
Bu el npoekTos.
[IpocTpaHCTBO MMEH: ONIPEACIICHUE W UCIIOIh30BaHUE.
[IpoctpanctBo umen System. O6bekT. KoHCTpyKTOD.
Omneparop new.
Pabora ¢ pemennem. Co3mganue npoekra. J[oOaBieHue B pemieHue mpoekra, Hopmel,
OMOJIMOTEKH.
HckmounTenbHBIE CUTYAIlMH U COOBITHSL.
OKHO BBIBOJA COOOIIIEHHUS.

. JlnanoroBble OKHA.

SI3p1k C#. THUmbl JaHHBIX, THITBI 3HAYEHUN U CCHUIOYHBIE THIIBL.

. SA3pik C#. Ilepemennsble. MHuMany3anys NnepeMeHHbIX 10 YMOJYaHUIO.

S3pik C#. Onepanuu: apudmeTndeckue, JOTHICCKUE.

. S3bik C#. Peanu3zanus Bernenuii (if, switch). [Ipumeps.
. S3pik C#. Oneparops! nukia. [Ipumepsi.
. SI3pik C#. Pabota ¢ maccuBamu. OnrcaHue OJHOMEPHBIX U MHOTOMEPHBIX MacCHBOB.

Wuunuanu3anus MacCUBOB.

Mertonsl u cBoiicTBa Kilacca System.Array.

SI3eik C#. Pabora ¢ CUMBOJIBHBIMU TaHHBIMU.

MeTtonb! u cBolicTBa kitacca System.Char.

S3p1k C#. PabGoTa co CTpOKOBBIMU JaHHBIMHU.

Mertozsl 1 cBOMCTBA Ki1acca System.String.

S3eik C#. Pabora ¢ daitnamu: kiaccsl File, FileInfo.

SAzpik C#. Pabora ¢ daitnamu: knacesl StreamReader, StreamWriter.

S3bik C#. Knaccel nonb3oBatens. OcHOBHbIE OHATHA. OnKcaHue Kiacca.

Azpik C#. Knaccsl: mosist 1 KoHcTaHThL. [Ipumeps! onucanus.

S3pix C#. Kimacesl: Buzibl MeTo10B. [IpuMepsl onucanus.

Onement «Popmay. CBoiicTBa GOpMEI.

Kiacc Control. Dnements! ynpasnenus. O030p 3JEMEHTOB YIPABICHUS: POJUTEIU U
MOTOMKH, (DOKYC, BUAUMOCTD U OTKJIHMK, PACTIOJIOKEHUE U pa3Mep, MPUQTHI U IIBET.
DJIeMEHThI yIpaBlIeHUs: Tpymma 3jeMeHToB ympasieHus (kimacc GroupBox), meTka
(xmacc Label).

KHonkun u paBowWuHBIE TMepekitodarenu: KHomka (kiacc Button), dmaxkok (kimace
CheckBox), nepekmouarens (kaacc RadioButton).

DONEeMEeHT YIpaBieHUs] C MOAJIEPKKOM pEeIaKTHPOBAaHUS TEKCTa: TEKCTOBOE IT0JIE
(xnacc TextBox), mone BBona ¢ popmatuposanuem (kiaacc RichTextBox).

Crucoku: crimcok (kmace ListBox).

[Mose co ciuckoMm (kmacc ComboBox). Kiace Panel.

Pa6ota ¢ komnoneHTamu MeHIo: kiaccel MenuStrip, ContextMenuStrip.

Pabora ¢ nanensimu nHCTpyMeHTOB: Kiacchl, ToolStrip, ToolStripContainer.

Pa6ota ¢ nuanoroBeiMu okHamu. CoxXpaHeHHE U OTKpBITHE (haiia.
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38. Pabora ¢ AuanoroBeIMU OKHaMHU. Y CTAaHOBKA MIPUQTA, IIBETA.

4 Cucrema oneHuBanus kKomiuiekTa ®OC Tekymero KOHTpOJsi 1 MPOMeKyTOYHO
aTTrecTaluu

Heobxo0umo pacnucamuv cucmemy oyeHUBanUs Kaxcoo2o euda pabom.

[Ipu oneHUBAaHUU NPAKMUYUECKOU U CAMOCMOAMENbHOU pabompl CTYACHTA YUUTHIBACTCA
W) (913% {011 (SH

- Kauecmeo 8blNOJIHeHUs NPAKMUYecKol yacmu pabomol,

- Kayecmeo ogopmaeHus omuema no pabome;

- Kauecmaeo YCMHbIX 0MEemos Ha KOHMPOJIbHbLE GONPOCHL NPU 3aujume padomol.

Kaxxapiii BUJ pabOThI OIEHUBAETCSI 110 MATH OaThbHON HIKaJIE.

«5» (OTIIMYHO) — 3a TIIyOOKOE U MOJHOE OBJIAJICHHE COJIepKaHUEM Yy4eOHOro Marepuana,
B KOTOPOM OOYyYaromuiicss CBOOOJHO M YBEPEHHO OPUEHTHPYETCS; 32 YMEHHUE MPAKTHUECKU
MPUMEHSTh TEOPETUUECKIE 3HAHUS, BBICKAa3bIBaTh 1 OOOCHOBBIBAThH CBOM CyxAeHHs. OueHka «5»
(OTJIMYHO) TIpeIoiaraeT IPaMOTHOE U JIOTUYHOE U3JI0KEHUE OTBETA.

«» (xopomio) — eciau OOyYaroIIUiCsS TOJHO OCBOWJI Y4YeOHBIM MaTepual, BIaieceT
HAyYHO-TIOHATHIHBIM ~ammapaToM, OPHUEHTHPYETCS B M3YUYCHHOM MarepHualie, OCO3HaHHO
MPUMEHSIET TEOPETUUYECKHE 3HAHUS Ha MPAaKTUKE, TPAMOTHO M3JIaraeT OTBET, HO COJEep)KaHUE U
¢dbopMa oTBEeTa UMEIOT OTJEIbHBIE HETOYHOCTH.

«3» (yIOBIETBOPHUTEIBHO) — €CIIM OOYYArOIINICA OOHAPY)KMBAET 3HAHWE W TIOHMMaHHUE
OCHOBHBIX TIOJIOKEHUH yd4eOHOro MaTepuala, HO M3JIaraeT €ro HEMOJIHO, HEMOCIeA0BaTeIbHO,
JOTTYCKaeT HETOYHOCTH, B MPUMEHEHMHU TEOPETUYECKUX 3HAHWU TNpPU OTBETE Ha MPAKTUKO-
OpPUEHTUPOBAHHBIE BOMPOCHL, HE YMEET J0Ka3aTeIbHO 00OCHOBATh COOCTBEHHBIC CYXKICHHSI.

«2»  (HEyIOBIETBOPUTEIBHO) — €CIM OOyYalOIIMICId HMEET pa3po3HEHHEIE,
OeccucTeMHBIC 3HAHMS, OMYCKAeT OIMMOKUA B OMPENEICHUH O0a30BBIX MOHSTHIA, MCKAXKACT HX
CMBICJI; HE MOXKET MPaKTUYECKH MPUMEHSATh TEOPETUYECKUE 3HAHUS.

Tecm oyenusaemcs no namu OAILHOU WKALe CAEOVIOWUM 00PA30M: CMOUMOCHb
Kaxcooeo eonpoca 1 bann. 3a npasunvhsiii omeem cmyoewm noaydaem 1 6ann. 3a Hesephbiil
omeem unu e2o omcymemaeue 6aiibl He Ha4UCIAI0mcs.

Oyenka «5» coomeemcmeyem 86% — 100% npagunvhbix omeemos.

Oyenka «4» coomeemcmeyem 73% — 85% npasunvHulx omeemos.

Oyenka «3» coomeemcmeyem 53% — 72% npasunivHulx 0meemos.

Oyenka «2» coomeemcmeyem 0% — 52% npasunbHvix 0meemos.

KpuTtepun oneHuBaHNs KOHTPOJIBHOM PadoThI

3agaHue K KOHTPOJIBHOM paboTe COCTOMT M3 INECTH 3a/4ad, Kaxaas M3 KOTOPBIX
OLICHMBAETCS MaKCHUMAJIbHO OLEHKON «5» (ornmuHo). Ilo pesynpTaTaMm OLIEHMBaHUS pELLIECHUS
JBYX 3aJa4 OLICHKA COOTBETCTBYET CPEIHEM.

Kpurepun oueHuBaHMs 0TBETOB 110 3K3aMEHALMOHHBIM OMJIeTaM.
OTBeT 1o PK3aMEHAIIMOHHOMY OUJIETY OI[EHMBAETCSI MAKCUMAJIBHO OI[EHKOU «5» (OTJIMYHO).
[TepBbIit BOPOC MaKCUMaIBHO OIEHUBAETCS OLIEHKOU «5» (OTIUYHO).
Bropoii Bonpoc MakCUMaJIbHO OLIEHUBAETCS OLEHKOHN «5» (OTIMYHO).
3ajaua OI[eHUBAETCA MAKCUMAJILHO OIIEHKOM «5» (OTJIIMYHO).
ITo pe3ynbraTram OLIEHUBAaHUS BCEX TPEX BOIIPOCOB OLIEHKA COOTBETCTBYET CPEIHEHN.
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