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1. BBenenue

B yuebOHO-mMeTommuyeckoM TOCOOMM K TMpakTHKymMy 10 Kypcy «lIpoextmpoBanue u paspaboTka
MH(POPMALIMOHHBIX CUCTEM» M3JI0’KEHBI CBEACHUS, HEOOXOJUMBbIE /ISl YCHEIIHOTO BHIMOIHEHUS MPAaKTHYECKUX
3aHATHH 1O JaHHOMY Kypcy. Ommcan nmporecc paboThl ¢ HHCTPYMEHTapueM, IPUMEHSEMBIM Ha TPAKTHUECKUX
3aHATHUSAX, IPEACTABIEH PsJl TUIIMYHBIX 33734 M MOAXObI K UX peteHuto. [Ipaktuueckne 3aHATHS TOCBSILIEHbBI
yIIyOJIEHHOMY 3HAKOMCTBY OOYy4alOIIMXCsl C YIpaBJICHHEM Ipolecca pa3pabOTKH NPUIOKEHUH C
HCIOJIb30BAHUEM MHCTPYMEHTAJIBHBIX CPEACTB; oOecreueHneM cOopa JaHHbBIX JJIs aHAJIu3a UCIOJIb30BaHUS U
(YHKIMOHUPOBAaHUS MH()OPMAIIMOHHON CHUCTEMBI; NMPOrPAaMMHPOBAHHEM B COOTBETCTBHH C TPeOOBAHUAMHU
TEXHUYECKOT0 3aJaHMs; MCIOJIb30BaHUEM KPUTEPHEB OLICHKH KauecTBa M HAJEKHOCTU (PYHKLHOHHUPOBAHUS
WHPOPMALIMOHHON CHCTEMBI; MPUMEHEHHEM METOJUKH TECTUPOBAHHUS pa3padaThIBAEMbIX IMPUIIOKEHUIH;
OIpeJieJIeHueM cocTaBa 00OpYJIOBaHUS M MPOTPAMMHBIX CPEICTB pa3pabOTKM MH(OPMAIMOHHON CHCTEMBI;
pa3paboTKO JOKYMEHTAIIUH T10 SKCIUTyaTallud HH(OOPMAIIMOHHON CHCTEMBI; TPOBE/ICHHEM OLIEHKH KadyecTBa
U DKOHOMMYECKOH 3(PQPEKTUBHOCTH HMH(MOPMAIMOHHOM CHCTEMBl B paMKaX CBOE€H KOMIIETEHIMH;
Mo UKl OTACTBHBIX MOy el HH)OPMAIIHOHHON CHCTEMBI..

Ienp HacToALIEr0 MOCOOUS — HOMOYb OOYYAIOUIMMCS MPH BBINOJIHEHUH MPAKTHUECKUX PabOT, BBITOIHAEMbIX
JUISL 3aKPETUICHUS] 3HAHUH MO TEOPETHYECKUM OCHOBAM M TOJYYECHHs NMPAKTHUYECKUX HABBIKOB Pa0OTHI Ha
KOMIIbIOTEpAX.

OOyuJaromuiicss JTOJDKEH 3HaTh: OCHOBHBIE BHJBI U MPOLEAYPHI 00paboTKN MH(GOpPMAIMK, MOJCTH U METOIBI
pemieHus 3a1a4 00paboTKU MH(POPMALIMU; OCHOBHBIE IUIATGOPMBI AJIS CO3JaHUs, UCIIOIHEHHS U YIIPABICHUS
MH(POPMALIMOHHON CHUCTEMOI; OCHOBHBIE MPOLIECCH YIPABICHHUS MPOEKTOM pa3pabOTKH; OCHOBHBIE MOJCIH
MOCTPOCHUST MH(DOPMAIMOHHBIX CHCTEM, UX CTPYKTYpY, OCOOCHHOCTHM M 00JacTH NMPUMEHEHMS; METOIbl U
CpeAcTBa MPOEKTHUPOBAHMSA, pPa3padOTKM W  TECTUPOBAHHS HMH(POPMAIMOHHBIX  CHCTEM; CHCTEMY
CTaHJAPTH3ALMHU, CEPTU(PUKALNN U CUCTEMY OOeCIIeYeHUs] KauecTBa MPOJYKIIHH.

OOyuaronuiicss JOJDKEH yMETh: OCYIIECTBIJIATH MOCTAHOBKY 3a1ad Mo oOpaboTke WHGpOpManuu; MPOBOIAUTH
aHaJIU3 TpPeAMETHON 00JIACTH; OCYIIECTBIIATh BBIOOP MOJEIM U CPEACTBA IMOCTPOCHUS HH(DOPMAIMOHHON
CHCTEMBl W TIPOTPAMMHBIX CPEJIICTB; HCIIOJIB30BaTh AJITOPUTMBI O00pabOTKH HH(OpMAIH UIS Pa3InYHbIX
NPUIOKEHNH; peIlaTh NPHUKIAJHbIE BOIPOCH MPOrPaMMHUPOBAHMSA M s3bIKAa CIIEHApUEB MJIS CO3IaHUsA
nporpamMm; paspabaTbiBaTh rpaduueckuil nHTepeiic NPUIIOKEHUs; CO3AaBaTh W YHPABIATH IMPOEKTOM IO
pa3paboTke MpPUIOKEHUS; NPOEKTUPOBaTh M pa3pabaThiBaTh CUCTEMY [0 3aJaHHBIM TpEOOBaHUSIM H
CHCTIM(PUKAIUSIM.

JlaHHO€E yueOHO-MeTouuecKoe ocodue npeAHa3HaueHo It oOyJaromuxcs 3 u 4 Kypcos.

2. HpaBI/ma BBIINNIOJTHCHUSA MMPAKTHYCCKUX 3aHATHH

[IpakTuyeckre 3aHATHS BBIMONHSIOTCS KaKIbIM OOYYaIOUIMMCS CaMOCTOSITEIHbHO B IOJHOM 00beMe H
COTJIACHO COJIEP’KaHUI0 METOIUYECKHUX YKa3aHUMH.

Ilepen BbIMOTHEHHEM OOyYarOIIMKCA JOJDKEH OTUYMTAThCS TMepeld MpernojaBaTesieM 3a BBIIIOJHEHHE
MPEeABIYIIETo 3aHATHS (CaTh OTUYET).

OOyuyaronuiics 10JKEH Ha YpOBHE MOHMMAHHS M BOCIIPOM3BEICHUS MPEIBAPUTENHLHO YCBOUTH HEOOXOIUMYIO
JUTSI BBITIOJTHEHUS TIPAKTUICCKUX 3aHITHIA TEOPETUICCKYIO U HHPOPMAITHIO.

OO0yyaronuiics, TOTYYUBIIHA MOJOKUTENBHYIO OLIEHKY M CAABIIMN OTYET MO MPEABIAYIIEMY MPaKTUYECKOMY
3aHATHUIO, JOMYCKACTCS K BBHITIOJIHEHHIO CJIETYIONIEMY 3aHATHIO.

OO0yuaronuiics, TPOMYCTUBIINA MPAKTHUECKOE 3aHITHE N0 YBAKUTEIBHON JHOO0 HEYBAKUTENBHOMN MPUUKHE,
3aKpBIBACT 33JJ0JPKEHHOCTH B IIPOIIECCE BBHIMOTHEHHS TTOCIETYIONTNX MPAKTUUECKUX 3aHATUH.



3. IIpakTuyeckue padoThI MO AMCHMIIJIAHE
M/K.05.02 Pazpabdorka koga uHGOPMALMOHHBIX CUCTEM

MarepuajibHO TEXHHUYECKOE o0ecreueHne NPaKTUHYeCKUX pador
Peanmzanus pabodeid mporpaMMBl IpenosaraeT HaTnIre KOMITBIOTEPHOTO Ki1acca.
Ob6opynoBanue yueOHOro kabuHeTa 1 pabounuX MEcCT:

1) pabGouee MecTo Jisl IPETNO1aBaTEeIs;

2) cTombl, CTYJbs Ha 25-30 oOy4aromuxcs;

TexHHUeCcKue cpencTBa 00yIeHus:

1) ITpoexkrop / BENQ MX506, skpan muis npoektopa / CACTUS Wallscreen CS-PSW-206x274,274x206
cM,4:3, HaCTEHHO-TIOTOJIOYHBIH, OeNbIi

2) IlepcoHanbHble KOMIIBIOTEPHI C TPOrPAaMMHBIM 00eCTIeYeHHEM:

0 7-Zip 1602

Adobe PDF Reader 11.0

Google Chrome

Notepad++ 6.9.2

OpenOftice

Openproj 1.4

VirtualBox 5.1.12

Microsoft Office Pro 2016

Windows 10
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HPAKTHYECKAS PABOTA Ne 1

INOCTPOEHUE JTUAT'PAMMbI BAPUAHTOB
HUCIOJIb30BAHUS U JTUATPAMMBI IOCJAEJTOBATEJIBHOCTHU U TEHEPALIUASI KOJA

He.JIb paﬁoTbI: 03HAKOMHTHCS C METOJIOJIOTHEH MOJETMpPOBaHMUs WH()OPMAITMOHHBIX CHCTEM Ha OCHOBE
s3pika UML.

Pabouee 3a1anue

—BBbIIIOJTHUTD 3aaHHUCEC,

—II0Ka3aTh MPETo1aBaTelo;

—OTBETUTH Ha BOTIPOCHI MTPETIOIaBATEIIs.
Bpems BbInosiHeHus1: 2 4

Teopernveckasi yacTb
YHuBepcanbHbIi 361K MogenupoBanus UML. [lonsaTre quarpaMMsl.
Buael nnarpamm.
OCHOBHBIE 3JIEMEHTHI AMArPaMMbl BAPUAHTOB UCNOJIb30BaHUS. OCHOBHBIE AJIEMEHTHI JUarpaMMbl
IIOCJIE0BATEIBHOCTH.

Iopsinok BeIMOIHEHNsI padOThI

3ananme Ne 1. O3HaKOMHUTBCA ¢ METOJIOJIOTHEN MOCTPOEHUS JUarpaMMbl BapMaHTOB MCIIOJIb30BAaHUS OCHOBE
a3pika UML.

3ananue Ne 2. [Ipoananusupyiite npumep MOCTPOCHUS JUarpaMMbl BAPUAHTOB UCIIOJIb30BaHUS.

[Ipumep. Marasun BUACONPOAYKIIMU

Marasun nponaer BuzaeokacceTsl, DVD-nucku, ayauokaccersl, CD-gucku M T.A., a Takke Npeayaract
HIMPOKOI my0Oinke rmpokat Bujgeokaccet 1 DVD-auckoB.

ToBapel NOCTAaBJIAIOTCS. HECKOJIBKUMH MOCTaBIIMKaMU. Kaykas nmapTus ToBapa IpeiBapuTENbHO 3aKa3bIBaeTCs
MarasguHOM y HEKOTOPOTO MOCTaBLIMKA M JIOCTABIISETCS IOCJE OIUIaThl cueTa. BHOBb MOCTYMUBIIMIT TOBap
MapKHUPYeTCs, 3aHOCUTCS B 0a3y NaHHBIX U 3aT€M PacCIpeesieTCsl B TOPrOBBIN 3a1 WM MPOKAT.
Buneonocurenu BbeIgaroTcsa B IpoKaT Ha cpok OoT | 1o 7 nHel. IIpu nmpokare ¢ KIMeHTa B3UMAeTCs 3aJI0T0Bast
CTOMMOCTh BHeOoHOcuTend. IIpu BO3BpaTe BHIEOHOCHUTENS BO3BpAIA€TCsl 3aJ0roBas CTOMMOCTb MHUHYC
cyMMa 3a mpokatr. Eciu Bo3Bpar 3aziepaH MeHee 4ueM Ha 2 JIHf, B3UMaeTcs wmTpad B pazMepe CyMMBI 3a
npokaT 3a 1 neHp™ kon-Bo aHel 3anepxkku. Ilpu 3amepxke Bo3Bpara Oojiee ueM Ha 2 #HS — 3aJ]0roBas
cymma He Bo3Bpamaercsa. KIMeHT MoXKeT B3sTh OJHOBPEMEHHO 10 4 BHJICOHOCHTENEH (mpokar-3akas). Ha
KaX/IbIil BUJICOHOCUTENH O()OPMITSIETCIKBUTAHIINS.

KiuenTsl MOTyT cTaTh wieHaMu BUAEO-KIy0a M MOJY4YUTh IJIACTHKOBBIE KapTouku. C uileHOB Kiyba He
Oepercs 3a10T (32 UCKITIOUEHHEM ClTydasi OMMCAHHOTO HIJKE), YCTAaHABIIMBACTCS CKHUJIKA HAa CTaBKY MpOKaTa U
MOKYTNKY TOBapoB. UieHbl Ki1yba MOTYT AeNaTh MpeABapUTeIbHbIE 3aKa3bl HA TOJ00P BUAEOMATEPUANIOB IS
IIPOKATa WK MOKYIKH.

Kaxxpiii unen kiny6a umeet HeKoTophbli cTyTyc. [lepBonavanbHo — "HOBHUOK". [IpH Bo3BpaTe BCpOK 5 mpokat-
3aKa30B, cTaTyc MeHseTrcs Ha "HaaexHbIi". [Ipu 3anepixke X0oTa ObI OHOTO BUIACOHOCUTENS OoJyiee yeM Ha 2
IHSA, craryc "HOBMYOK" wWim "HajgexxHbIA' MEHseTcsl Ha '"HEHaJeKHbIM' W KIMEHTY BBICBUIACTCS
npenymnpexaenue. IIpu mOBTOpHOM HapyIIEHHH MPaBUII CTaTyC MEHsAeTCs Ha "Hapymmrens'. YineHsl kiryba co
cTarycoM "HaJeXHbIM" MOryT OpaTh 10 8 BUICOHOCHUTENEH €AMHOBPEMEHHO, Bce ocTalbHble — 4. C 4iieHOB
Kiy6a co craTycoM "HapymmTens' Oepercs 3aI0roBasi CyMMa.

KineHTs! pu MOKyIIKe ToOBapa WK MOJyYeHUU BUJCOHOCHUTENS B MPOKAT MOTYT pacIladyMBaThCsl HATUYHBIMU
WU KPEAUTHOU KapTOMH.

[IpokaTHbIE BUACOHOCUTEIH Yepe3 ONpeIeICHHOE KOJIMYECTBO JTHEH MpoKaTa CIUCHIBAIOTCSA U YTUIU3UPYIOTCS
1o akTy. CIUCBIBAIOTCS TaK)KEe TOBApPbI U POKATHBIE BUJICOHOCUTENH, Y KOTOPBIX OOHApYKUJICS Opak.

Ha pucynke | mpuBeseHa auarpamMma IpeleieHTOB JJsi paccMaTpuBaeMoro mpumepa. B stom npumepe
MO>KHO BBIJICJIUTH CIIEIYIOIINE CYOBEKThl U COOTBETCTBYIOILINE UM MPEIIEICHTHI:
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Pucynok 1

Menemkep M3ydaeT PBIHOK BHUICONMPOIYKIMH, aHAIM3UPYET Mpojaxu (mpeueneHT "3ampoc cBeaeHuit'"),
paboTaeT ¢ MOCTAaBIIMKAMH: COCTAaBIIAET 3asBKM Ha MOCTAaBKU ToBapa (mpeueneHt "OdopmiieHue 3akasza'),
olmjlauMBaeT M InpuHUMaer ToBap (mpeueneHt "llpuem ToBapa"), chnuceiBaeT TOBap (MpeUEAEHT
"CnucanueroBapa').

[Ipomasern — paboTaeT ¢ kMeHTaMu: mpoaaet ToBap (mpereaeHt "[Ipogaxa Buaeo"), ohopmIIIeT YWICHCTBO B
kiy6e (mpeuenent "CompoBoxkIeHHE KIHEHTOB"), pe3epBupyeT (mpeueneHT '"PesepBupoBanue Buauo'),
BbIIaeT B mpokar (mpeueaeHt "llpokar Buaeo") u mpuHUMaeT Haszaja BuaeoHocutenu (npeueneHt "Bosspar
BHJIe0"), OTBEYAET Ha BOMPOCHI KIIMEHTA (TpeeaeHT "3anpoc cBeAcHuiA").

[TocTaBmuk — oopmisieT JOKYMEHTHI JJIsl O1uiaThl ToBapa (mpeneneHt "OdopmieHue 3akasa'), MOCTaBISIET
toBap (mpeueaeHt "[Ipuem ToBapa"))

Kmuenr — mokynaer(npeuenent "llpomaka Buzmeo"), OepeT Ha MpOKaT M BO3BPAIIAECT BUICOHOCUTETH
(npeuenentsl "llpokar Bumeo" u "Bosppar Bumeo"), Bcrymaer B kiay0 (mpeneneHT "CompoBoXkIeHUE
KJIIMEHTOB"), 3a71a€T BOMPOCHI (MpereAeHT "3anpoc cBeneHuit").

Ilocnennue nBa cyoOwekta IloctaBmmk u KiumeHt He OyayT HMETh HEMOCPEICTBEHHOIO JOCTyHa K
pa3pabaTeiBaeMOil cucTteMe (BTOPOCTENICHHBIE CYOBEKTBI), OJHAKO HMMEHHO OHH SBIISIOTCS OCHOBHBIM
HCTOYHHUKOM COOBITUN, MHUITUATU3UPYIOIIMX MPELEICHTHI, U MOIy4aTeNIIMU pe3yJibTaTa paboThl IPELEACHTOB
Ot mpenenenta "[Ipokat Bumeo" k npenenenty "[IpegynpexaeHus" yCTaHOBICHO OTHOIICHHE BKJIFOYCHHS Ha
TOM OCHOBAaHUH, YTO KaXX/Iblil BBIJAHHBIM BUICOHOCUTEIb JOJDKEH OBITh NPOBEPEH HAa CBOEBPEMEHHBIN
BO3BpAT U, B CIy4yae HEOOXOAUMOCTH, BBIIAHO MPEAYIIPEKICHUE KIUEHTY.

JlanbHeliee pa3BUTHE MOJENU MTOBEIEHHUs CUCTEMbI MpeIoaraeT cneunuKanuio npeueaeHTos. s atoro
TPaJIUIMOHHO MCIIONB3YIOT JBa crocoba. [lepBrlil — onMcaHue ¢ MOMOUIbIO TEKCTOBOTO JIOKyMeHTa. Takoi
JOKYMEHT OIMCBHIBAET, YTO JOJDKHA JAejaTh CUCTEMA, KOrja CyOBbeKT MHHUIUMHPOBAN HpeueieHT. TunuyHoe
OIHMCAaHUE COJAEPKUT CIEAYIOLIUE Pa3/ieibl:

— KpPaTKOEOIMCaHMUE;

— Y4aCTBYIOUINECYOBEKTHI;

— IpeIyCIoBUs, HEOOXOAUMBIE I MHULIMUPOBAHUATIPELICACHTA;

— MOTOK COOBITHI (OCHOBHOM U, BO3MOKHO, ITOANOTOKH,aIbTePHATUBHBIN);

— IIOCTYCJIOBUS, ONIPEAEISAIONINE COCTOSHUE CUCTEMBI, 110 JOCTH)KEHUN KOTOPOTO MPELEIEHT

Conpoeo®neHHe
EAHEHTOE

“ Mposaeey,

3aBEPIIACTCS.
OnucarenpHas crienudukanus npeneneHta "[Ipokar Bugeo"
Pa3nen Onucanue
Kparkoeonucanue KiineHT xenaer B34Th Ha MPOKAT BUIEOKACCETY WU IUCK, KOTOPbIE CHUMAIOTCS

C TIOJIKM Mara3WHa WM OBUIM TMPEIBAaPHUTEIBHO 3ape3epBUPOBAHBI KIIMEHTOM.
[Tpu ycrmoBuM, 4TO y KIUEHTA HET HEBO3BPAILEHHBIX B CPOK BUICOHOCHUTEICH,
cpa3y TOcCie BHeceHHWs TIuiaThl (WIBM  BbIaeTcsl  Hampokar. Ecmy
HEBO3BPAIICHHBIE B CPOK BUACOHOCHUTEIH €CTh, KIIMEHTY BBIIAETCS
HAIIOMHUHAHUE O TIPOCPOYCHHOM BO3BpaTe

CyOBbeKThI [Tponaserr, Kinuent




[IpenycinoBus B Hanuuue HMMEOTCA BUICOKACCETbl WM JUCKH, KOTOPBIE MOXKHO B3AThb
Harpokar. Y KIHEHTOB €CTh KIyOHBbIE KapTOUKH. YCTPOWCTBO CKaHWPOBAHHS
paloTtaeT npaBuibHO. PaOOTHHKYM 32 IPUIIAaBKOM 3HAIOT, Kak oOparaTbes ¢
CUCTEMOH

OCHOBHONIIOTOK KimeHT MoKeT Ha3BaTh HOMEp 3aKa3a WIM B3ATb BHUJEOHOCUTENb C IIOJIKH.
BuneoHocuTenb M WiIEHCKas KapToyka CKAaHHPYHOTCA, W IPOAABLY HeE
coOOIIaeTCs] HUKAaKUX CBEJCHUN O 3a/Iep’KKax, TaK, YTO OH HE 3a7aeT KIUEHTY
COOTBETCTBYIOLIMX BOINPOCOB. ECIM KIMEHT MMEET CTaTyC <HAAEKHBIII™>, OH
MOJKET B3SITh 10 8 BUJEOHOCUTENIEH, BO BCEX OCTAJIbHBIX caydasx — A0 4-x. Ecnu
CTaTyC KJIMEHTA OIpPEACNICH KaK <HApyLIUTENb>, €ro MPOCIT BHECTH 3aJaTOK.
KnueHnT pacmiiauvBaeTcss HaJIMYHBIMM WM KPEAUTHOM KapTOil. ITocne
[OJly4eHUsI CyMMBbI, HH(OpManus O HaJIWYUK (UIBMOB OOHOBISETCA H
BUJICOHOCUTENN IEPENAIOTCS KIMEHTY BMECTE C KBUTAaHLMAMM Ha mpokar. O
[IPOKATE Ka)XOTr0 BUICOHOCUTENS JAENIAeTCA OTACNIbHAs 3aIllUCh C yKa3aHUEM
MICHTU(QUKAIIMOHHOTO HOMEpa KIMEeHTa, JaThl IpoKara, JaThl BO3BparTa,
MACHTU()UKAIIMIOHHOTO HOMEPA MPOJaBLa, MTOTYyYEeHHONCYMMBI.

[IpeneneHT renepupyer NpeaynpexRacHs O MIPOCPOYCHHOM BO3BpATE KIUEHTY,
ecyii BUeo(puIbM He ObUT BO3BpAIIICH B TEUEHUE JIBYX JHEH 110 UCTEUEHUH J1aThl
BO3BpaTa U U3MEHSET CTAaTyC KJIMEHTa Ha <HEHaJeKHBII> (IlepBOE HapyILIeHUE)
WK <HAPYIIUTENb> (IOBTOPHOE HAPYLICHUE)

AJBTEDHATUBHBIMIIOTOK [Y  KJIMEHTAa HET WIEHCKOM KapTouku. B 3TOM ciydae mpeuneneHT
<CoIpoBOXACHNE KIIMEHTa> MOXET ObITh aKTUBU3UPOBAH JJIs1 BbIIa4l HOBOI
KapTOYKHU.

BuieopuiibMbl He BBIAAIOTCS, TOCKOJIBKY Y KIIMEHTa €CTh HEBO3BPAILICHHBIE B
CPOK BUICOHOCUTEIIH.

[lonpiTKa B35Th HAIPOKAT CJIMIIKOM MHOT'O BUJIEOHOCUTEIIEH.

BueoHOCUTENb MU KPEUTHAS KapTa HE MOTYT ObITh OTCKAHUPOBAHBI M3-32 UX

MTOBPEXKICHHS
Y KIIMEHTa He XBAaTWJIO HAJUYHBIX WIH IUIATEX M0 KPEAUTHOM KapTe OTKJIOHEH

[TocTycnoBus BuneopunbMbl cjaHbl HAIPOKAT, U 06a3a JaHHBIX COOTBETCTBYIOLIMM 00pa3oM
0OHOBJIEHA

3ananue Ne 3. Iloctpoiite IUarpaMMy — BapHaHTOB  MCIIONB30BaHMS Ui BBIOpaHHOM

nH(pOpMAITMOHHOM cHCcTeMBbI (TTpakTudeckas padora Nell).
3ananue Ne 4. O3HAKOMUTBCS C METOOJIOTHEH MMOCTPOCHHUSI TUArPaMMBbI ITOCJICIOBATEILHOCTA OCHOBE SI3bIKA
UML.

3amanue Ne S. [Ipoananusupyiite mpuMep NOCTPOSHUS AUATrPaMMBbl I10CIIE0BATENBHOCTH (PUCYHOK 2).

Beifop eapwaxTa 3akaza } ‘ Dopma geranei zakasa

'K' 3awaz Ne1234 ‘

Lifelinel: Mpogasey

11 Cozats HOBbIA 3aK3

2 : OrkpeiTe dhopmy =

3: BaecTi HOMep 3aKa33, 3aKAIUMKA M YMCNO 3aKA3LIBAEMBIX NPEgMETos

4 : CoxpanuTs 3axas

i

5 Cosgars nycTod 3akas |

6 : Beectu HOMED 3aKA3A, 3AKAIYMKA M YWCND Si"i;’CBb-BaEF.'hI X npegMeTos

-

Coxpaxure 3akas

Pucynok 2



ITpumep
BBopasakasa.
[[eHCTBy}omee mno«IIpoaaserny. CoolOuieHus:
CO3/1aTh HOBBIH3aKas3;
— OTKPBIThHOPMY;
— BBECTH HOMEp 3aKa3a, 3aKa34MKa U YHCJIO 3aKa3bIBAEMbIXIIPEAMETOB;
- COXpaHUTbh3aKa3;
- CO3/1aTh MyCTOM3aKas;
- BBECTH HOMEp 3aKa3a, 3aKa3uMKa U YUCIIO 3aKa3bIBAEMBIXIIPEAMETOB;
— COXPAaHMUTH3AKa3.
Tenepb HyX HO 1103a00TUTHCS 00 yHpPaBIAOIIUX 00BbEKTAaX U O B3auMOJeHcTBUU ¢ 0a30i naHHbIX. Kak BuIHO
u3 nuarpamMmel, o0bekT Popma Jleraneil 3aka3a MMeeT MHOXKECTBO OTBETCTBEHHOCTEH, C KOTOPBIMH JIydIlle
BCEr0 MOT OBl CIIPABUTHCS yHpaBisiomuil 00bekT. Kpome Toro, HOBBIH 3aka3 JOJKEH COXpaHATh cels B Oase
JIAHHBIX caM. BeposTHO, 3Ty 0053aHHOCTB Jy4llle ObUTO OBl IEPENIOKUTH HA APYTOUOOBEKT.
OxoHuaTeIbHbIN BUJI AUAarpaMMBbI I1OCIIEA0BATEIbHOCTH MTPEJICTABICH HAa PUCYHKE 3.
3aganue Ne 6. [locTpoiite AuarpamMmy MOCIIeI0BaTEILHOCTH ISl BHIOPAaHHOM MH(OPMAIIMOHHON CHCTEMBI
(mpakTudeckas padora Ne 11).
3apanue Ne 7. Odopmure oT4eT.

: nponssey

1: comnams( )

3: meecm anep S3KESE, SAKEIIMKE W UACNG ISCATLESEUL NpRAMETE] |
1

& coxganime 3axaa( )

5 coXpaniTe 3aKES] |
COZQST: HOBLIA 33KA3(|)
7: s Howep sanass, savauma 1 o 2ekausseuss npeameros) )
it aakaal |

B W o mse:v

10: copabims vdnpsauel )

Pucynox 3

KoHTpoJibHBIE BONIPOCHI

1. Kakue ocHoBHBIE ArarpaMMbl UML HCTIONB3YIOTCS PU MOAETHUPOBAHUH WH(OPMAIIIOHHBIX CUCTEM?

2. KakoBo HazHadueHue nuarpaMMbl kiaaccoB B UML mpu MomenupoBaHny HHHOPMAITMOHHBIX CHCTEM?

3. Kakue cymHOCTH U CBSI3U OMKCHIBAIOTCS HA quarpaMmme kiaccoB UML?

4. Yto Takoe quarpaMmma BapuaHTOB Hcnoib3oBaHust UML 1 kak oHa moMoraeT npu MOJAeTUPOBaHNN HH(POPMALTUOHHBIX
cucrem?

5. B gem 3axiouaetcs poib quarpamMMel nocienosareabHocTH UML npu MopenipoBaHuy WHGOPMAIIOHHBIX CUCTEM?
6. Kakue nquarpammel UML ucmions3yroTes Al ONMCaHus NOBEACHUS HHPOPMALMOHHBIX CHCTEM?

7. Uto takoe quarpamma coctosiauid UML 1 kak oHa MpUMEHSIETCs IPH MOJCITUPOBAHUN HH(POPMALMOHHBIX CHCTEM?
8. Kakue nuarpammbel UML nomorarot onucars cTpyKTypy 0a3bl JaHHBIX B HUHPOPMAIIMOHHOM cucTemMe?

9. Uem oTiHMyaloTCs [uarpaMma KOMIOHEHTOB U auarpamma pa3sépteiBanust B UML u B 4€M cOCTOUT UX POJb MPU
MOJIEJIUPOBAHNH HH(POPMALMOHHBIX CHCTEM?

10. Kakum o6pazom UML nognepkuBaet MojennpoBaHie HHOOPMAITMOHHBIX CHCTEM BPEMEHH BBHITTOTHEHHS ?



MPAKTUYECKASI PABOTA Ne 2
IUE IMATPAMMBbI KOONTEPALIMM U IMATPAMMBI PA3BEPTBIBAHMS 1
TEHEPALIUSIKOJIA

Ieab padoOThI: 03HAKOMHTHCS C METOAOJIOTUEN MOJENUPOBaHUA MHMOPMALMOHHBIX CHCTEM HA OCHOBE
si3p1ka UML.

PabGouee 3ananue

—BBINOJIHUTH 3aJaHUCE,

—TI0Ka3aTh MPernoaBaTelio;

—OTBETHUTH HA BOIIPOCHI ITPETIOaBaTEIIS.

Bpems BoinosiHeHus: 2 4

Teopernveckas yacTb
YHuBepcanbHbIi 361K MogenupoBanus UML. [lonsaTHe quarpaMMsl.
Buaer nnarpamm.
OCHOBHBIE 3JIEMEHTHI AMArpaMMbl Koorniepaniii. OCHOBHBIE JIEMEHTBI AUAarpaMMbl Pa3BEPTHIBAHUS.
IopsiioK BBINOJHEHUS PAdOTHI
3aganue Ne 1. O3HaKOMUTBHCSA C METOAOJOTHEN TTOCTPOCHUS TUarpaMMbl Koorepauu ocHoBe sa3bika UML.
3aganue Ne 2. [Ipoananusupyiite npumep MOCTPOCHUS JUarpaMMbl KOOIEpaluu (PUCYHOK 4).

Pucynok 4

|Buiop BapHaHTa dakasa :
Bui60p 3aKasa

2: ompbie{ )

4: COXpaHMTS 3aKa3( )
—

(opma neTaned 3akasa :

-
/\ 3aKa3 feranei

M
Ay

\ \6: coanam Hoabst 3aKas( )

YNpABNAH0LLL A 3aKaBAMH !
Ynp_3akasamu

3apanue Ne 3. [loctpoiiTe quarpamMmy KooIepaluy sl BBIOpaHHON HHGOPMAIIMOHHONW CHCTEMBI
(npaktuyeckas pabora Ne 11).

3aganue Ne 4. O3HAaKOMHUTBCS ¢ METOJOJIOTHEH TTOCTPOCHUS AUAarpaMMbl pa3BepThIBaHMUS OCHOBE si3bika UML.
3ananue Ne 5. [Ipoananusupyiite npumep MOCTPOCHUS JUarpaMMbl pa3BepThIBaHUS.

[Ipumepsl MOCTpOEHUSI TUarpaMM pa3BepPThHIBAHUS

@parmMeHT JuarpamMmbl pa3BepTbIBaHUS C COCIUHEHUSIMHU MEXKIY y3/1aMU [TOKa3aH Ha PUCYHKE 5.

<<proCessor-:- =<f@l>> <<PIOCESS0r>>
: Cepaep Ba3si €eTh | T : Paboyan
JanHbix CTAHUNA

[Peanuacearts Ha
ONTOBONOKOHHOM
TEXHONOTHK}

PucyHok 5



Jlnarpamma pa3BepThIBaHUS C OTHOIIEHHUEM 3aBUCHUMOCTH MEXKIY y3JI0M M pa3BepHYTHIMH Ha HEM
KOMITOHEHTaMH MPUBEJICHA HA PUCYHKE 6.

: Pa6oyasa
CraHuus
¥ P
control.exe editor.exe

Pucynox 6

Juarpamma pa3BepThIBaHUS ISl CHCTEMBI MOOMIIBHOTO JTOCTYIa K KOPIIOPAaTUBHOM 0aze JaHHBIX M300pakeHa

Ha PUCYHKE 7.
{Cranpapr GSM}

s>

<<processor=:>
: Cepaep Basbl
Oanmsix

<<MobGUNbHBIR TEnedoH>>

: MoGnnbHBIR
KNHEHT

Pucynox 7

3aganue Ne 6. [Toctpoiite quarpaMmy pa3BepThIBaHUS JJIs BEIOpaHHON WH(POPMAITMOHHON CHCTEMBI
(mpakTudeckas padora Nell).
3ananue Ne 7. Odopmure oT4eT.

KoHTpoJibHBIE BOIPOCHI

1. Kakoe mecto 3annMaer UML B MeTOI0JOTHSIX MOJETUPOBaHUS HH(POPMALIMOHHBIX CHCTEM?

2. Kakue tumnsl muarpamm UML Hanbomnee 4acTo MpUMEHSIOTCS TIPH MOJICITHPOBAHNT HH()OPMAIIHOHHBIX
cucreM?

3. Kakum o6pazom nuarpamma xiraccoB UML moMoraeT onucars CTpYKTypy HH(GOPMAITMOHHON CHCTEMBI?
4. Kakue OCHOBHBIE 2JIEMEHTBI U CBS3M UCIIOJIB3YIOTCA HA AMarpaMMe nocienosarenbHocty UML i
MOJICTTUPOBAHUS pabOTAOIIEH CHCTEMBI?

5. Kak nuarpamma ciydaeB ucnosib3oBanust UML nmomoraer onucars (pyHKIMOHAIbHbIE TPEOOBAHUS
MH(OPMALIMOHHON CUCTEMBI?

6. B uem 3akirouaeTcs poib guarpaMmel aktuBHocTet UML mpu MonienupoBaHiy OM3HEC-POIIECCOB B
nH(pOpMaLlMOHHOHN cucteme?

7. Kak quarpamma komnoneHToB UML nomoraer onucaTtb apXuTekTypy HH()OPMAIIMOHHON CHCTEMBbI?

8. Uto Ttakoe nuarpamma pasBeptbiBaHus UML 1 kak oHa mpuMeHsieTcsl Ipy MOJIEIMPOBaHUH
MH(POPMALIMOHHBIX CUCTEM?

9. Kakum o6pa3zom auarpamma coctostauii UML momoraeT MoJempoBaTth MoOBeICHNE 00BEKTOB B
MHPOPMALMOHHOM cucteme?

10. Kakue nHCTpYMEHTHI U Cpelibl pa3paboTKu MoaAepKUBatOT ucnoiib3oanue UML npu MmoaenupoBanun
MH(POPMALMOHHBIX CUCTEM?



INPAKTUYECKAS PABOTA Ne3
IMocTpoenne nuarpammsl JdesitesbHocTH, Anarpammbl CocTosinuii u quarpammbl KiiaccoB u renepanusi
Ko/a

Heﬂb paﬁoTbl: HAYYUTHCA CTPOUTDH JUArpaMMy BAPUAHTOB MCITIOJIb30BAHHWA.

Pabouee 3a1anue

—BBIINOJIHUTH 3aJaHUCE,

—II0Ka3aTh MPETo/1aBaTelio;

—OTBETUTH Ha BOTIPOCHI MTPETIOIaBATEIIS.
Bpemst BoinostHeHusi: 2 4

Teopernueckasi 4acTh;

Busyansnoe mogenupoBanre B UML MOXHO IpeACTaBUTh KaK HEKOTOPBIN MIPOLIECC IIOYPOBHEBOI'O CIIyCKa OT
HanOoJiee 001Iel 1 aOCTPAKTHON KOHIENTYaIbHOW MOJCIIA UCXOTHON CUCTEMBI K JIOTHYECKOH, a 3aTeM U K
¢u3nUecKoil Mo/IeH COOTBETCTBYIOIIEH MPOTrPaMMHON CHCTEMBI. J[Jsl TOCTHKEHUs! 3TUX 1eNiell BHavyase
CTPOUTCS MOJIENh B (hOpME TaK Ha3bIBAEMOU JAHarpaMMbl BApHAaHTOB MCIOJb30BaHUs (usecasediagram),
KOTOpast ONMUCHIBAET (PYHKIMOHATBHOE Ha3HAYEHUE CUCTEMBI HITH, IPYTUMH CJIOBAMH, TO, YTO CUCTEMa OyJeT
JienaTh B IIpoliecce CBOEro GyHKIMOHUPOBaHUs. /lnarpaMma BapuaHTOB MCIIOJIb30BAHUS SIBJISIETCS UCXOIHBIM
KOHLENTYaJIbHBIM IIPEICTABICHUEM MJIM KOHLENTYaJIbHOW MOJEIIBIO CUCTEMBI B IIPOLIECCE €€ TPOESKTUPOBAHUS
1 pa3pabOTKH.

PazpaboTtka quarpaMMbl BAPHAHTOB MCTIOIB30BAHUS MPECIEAYET LEINH:

. Omnpenenuth 00IIME TPAHUIIBI U KOHTEKCT MOJCTHPYEMO MPEIMETHOM 00IaCTH Ha HAYaIbHBIX dTanax
NPOEKTUPOBAHUS CUCTEMBI.

. CdopmynupoBath 001me TpeOoBaHUs K (PYHKITMOHATBHOMY TIOBEACHHIO TPOCKTUPYEMON CHCTEMBI.

° Pa3paboraTh UCXOAHYIO KOHIIENTYATbHYIO MOJEIh CUCTEMBI JIJIsl €€ MOCJIEAY OISl eTaan3aiuu B
(dhopme ornueckux u PU3NIECKUX MOJIeIIeH.

° HOI[I‘OTOBI/ITB HCXOAHYIO JOKYMCHTAIWUIO IJId B3aHMOI[eﬁCTBHﬂ pa?)paGOT‘H/IKOB CHUCTEMBI C €€

3aKa34MKaMu U MOJIb30BATEISIMU.

CyTb JaHHOM IUarpaMMbl COCTOUT B CJIEIYIOLIEM: TPOCKTUPYEMasl CCTeMa MPECTaBISETCS B BU/IE
MHO’KECTBA CYIIHOCTEN MJIM aKT€POB, B3aUMOJICHCTBYIOIINX C CUCTEMON C IOMOIIIbIO TaK Ha3bIBAEMBIX
BapUAHTOB MCIONB30BaHus. [Ipu 3TOM akTepoM (actor) Wiu AEWCTBYIOIINM JIUIIOM Ha3bIBAETCs JIt00ast
CYIIHOCTh, B3aMMOJICUCTBYIOIIAsI C CHCTEMON W3BHE. JTO MOXKET OBITh YEJIOBEK, TEXHHUECKOE YCTPOUCTBO,
MporpaMMa WiH Jro0ast Ipyrasi CHCTeMa, KOTOpasi MOXKET CIYXKUTh HCTOYHUKOM BO3JCHCTBHS HA
MOJIETTUPYEMYIO CUCTEMY TaK, KaK OIMpeleIuT caM pa3paboTyuk. B cBoro ouepenp, BapuaHT UCTIOIb30BaHUS
(usecase) CITy»UT AJI1 ONUCAHUSI CEPBUCOB, KOTOPHIE CUCTEMA MIPEIOCTABISIET akTepy. Jpyrumu cioBamu,
Ka)KJIbIi BapUaHT MCIIOJIb30BaHUS OTPEIEIseT HEKOTOPhIN HAOOp ACHCTBUHN, COBEPIIIAEMbIN CUCTEMOU TpH
uaore ¢ aktepom. [Ipu 3ToM HUYETro He TOBOPUTCS O TOM, KAKUM 00pa3oM OYyJeT pearn30BaHO
B3aUMOJIEVCTBUE AKTEPOB C CUCTEMOIA.

CocraB nuarpammsl UseCase

JlnarpaMma BapuaHTOB HCIIOJIB30BAHUS COCTOUT U3 aKTEPOB, AJIsi KOTOPBIX CHCTEMa IPOU3BOIUT JEHCTBUE U
cobctBenHo neiictBust UseCase, KOTOPOE OMUCHIBAET TO, YTO AKTEP XOUET MOJYyYUTh OT CUCTEMBL. AKTEp
o0o03HavaeTcsi 3HaYKOM uesioBeuka, a UseCase - oBasioM. [I0MONHUTENBHO B AUArPAMMBI MOTYT OBITh
n00aBiieHbl KOMMEHTapHUH.

Buasl B3aumMoaecTBUi

Mexny akTepaMu U BapUaHTAMU UCTIOIB30BaHUS MOTYT OBITh pa3IMYHbIC BUABI B3auMoAeicTBUsS. OCHOBHBIS
BU/IbI B3aUMO/JICHCTBUS ClIETYIOIIHNE:

. IIpocTas acconmanusi - OTpaKaeTcs JIMHUEH MEX]Ty aKT€pOM M BapUAHTOM UCTOIb30BaHUs (0e3
cTpenku). OTpakaeT CBsA3b aKTepa U BapuaHTa Hcnoib3oBanus. Ha pucynke mexmay

aKTepOM aJIMUHHUCTPATOP ¥ BaPHUAHTOM HCIIOIb30BAHUSIIPOCMATPUBATD 3aKa3.



. HanpagiieHHasi acconuanusi - TO K€ YTO U NPOCTast aCCOLUAIIMs, HO OKa3bIBAET, YTO BapUAHT
UCTIOJIb30BAHUS MHULIMAIN3UpYeTCs akTepoM. O003HadaeTcs: CTPEIIKOM.

. HacJ/ienoBanue - moka3bpIBaeT, YTO MOTOMOK HAcIeAyeT aTpUOYThI U IOBEJIEHUE CBOETO MPSIMOTO
npeaka. MoxeT MpUMEHSTHCS Kak JIJIsl aKkTepPOB, TaK JJII BAPUAHTOB HCIIOIH30BAHUS.
. Pacmmpenne (extend) - moka3bpIBaeT, YTO BapHAHT UCIIOJIB30BAHUS PACIIUPIET Oa30BYIO

MOCIIEI0BATEIHHOCTh ACHCTBHI U BCTABJISIET COOCTBEHHYIO TIOCTIEIOBATEIBHOCTD. [Ipy 3TOM B OT/IHYME OT
THUITa OTHOIICHHH "BKJIFOUEHHE" pacIIupeHHasl MOCIeI0BATEILHOCTh MOXKET OCYIIECTBISATHCS B 3aBUCUMOCTH
OT OIIPE/EIICHHBIX YCIOBUM.

. Bkirouenue (include) - moka3pIBaeT, 4TO BapuaHT UCIOJIB30BAHUS BKIIFOYACTCS B 0a30BYIO
MIOCJIEZI0BATEIBHOCTD U BBINIOJIHSAETCS BCEr/ia (Ha pUCYHKE HE MTOKa3aH).

CyIecTBYIOT ¥ IpyTUE BUIbI B3aUMOJICHCTBHS, HO OHA MEHEE BAXKHBI U PEXKE MPUMEHSFOTCSL.

ITopsiiok BbINOJHEHHUS PadOThI

3aganue 1. [TocTpouth nuarpaMMy BapuaHTOB HCIIOJIb30BAHUS MOCI BAPHAHTOB MCIIOIH30BAHUS
OGaHKoMara.

BrinosiauTe cnepyronme qeiCTBUS:

1. Jlo6aBuTh akTepa ¢ umMeHeM KimeHT 6ankomara.
2. JloGaBuThH BapuaHT UCHOIb30BaHusl CHATHE HAIMYHBIX 110 KPEAUTHOU KapTe
3. Jl06aBUTh HaNpaBJIEHHYIO accolualnio oT ousHec-akrepa Kinent bankomara k BapuanTy

ucnosb3oBaHusl CHATHE HAIMYHBIX 110 KPEIUTHOM KapTe
Jlo6aBuTh BapuaHT ucnosab3oBanus [Iposepka [TMH-kona.

EHEE
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5 Jlo6aBuTh akTepa ¢ uMmeHeM baHK.

6. Jlo6GaBuThH BapuaHT UCHOIb30BaHus [loyueHue cipaBku 0 COCTOSIHUU CUETA.

7 Jl06aBUTh BapUaHT UCHOJIBb30BaHUs biIOKHpOBaHUE KPEAUTHON KapPTOUKH.

8. Jlo6GaBuTH HampaBICHHYIO accolMalnio oT OusHec-akrepa Kinent bankomara k Bapuanty
ncnosb3oBanus [loydeHne cupaBku 0 COCTOSTHUM CUETA.

9. J106aBUTH HANIPABJICHHYIO aCCOLMAIIMIO OT BapUaHTA UCTIONH30BaHUs CHATHE HAJTUYHBIX IO KPEIUTHOM
KapTOuKe K cepBucy baHk.

10.  /loGaBUTH HampaBJIEHHYIO aCCOLMAIIMIO OT BapHaHTa UCHoab30BaHus [lomyuenue cpaBku o
COCTOSIHMM cueTa K cepBUCYy baHK.

11. J106aBUTH OTHOIIEHUE 3aBUCUMOCTH CO CTEPEOTUTIOM «includey, HampaBieHHOE OT BapruaHTa
ucnonb3oBanus CHATHE HAIMYHBIX M0 KPEIUTHOM KapTe K BapHaHTy ucnoib3oBanus [Iposepka ITun-kona.
12. J106aBUTH OTHOIICHUE 3aBUCUMOCTH CO CTEPEOTUIIOM «includey, HampaBieHHOE OT BapruaHTa
ncnosp3oBanus [loydeHne cipaBku 0 COCTOSTHMM cUeTa K BapUaHTy HUcrosib3oBanus [Iposepka [InH-koxa.
13. J106aBUTH OTHOILIEHUE 3aBUCUMOCTH CO CTEPEOTUIIOM «eXxtend», HalpaBiIeHHOE OT BapHaHTa

HUCIIOJIBb30BaHUA BJ'IOKI/IPOBaHI/IC er,[[I/ITHOI\/’I KapTO4YKH K BAPUAHTY HUCIIOJIb30BAHUA HpOBepKa IIun-xona.

3ananme 2. [Toctpouts quarpaMMy BapHaHTOB HCHOJIb30BAHUS.

NmeroTcs cienyomue JaHHbIE:

. yeThlpe neicTByromux auna: Kinuenra 6anka, bank, Kaccupa u Oneparopa,

. IITh BApHAHTOB UCHOJIb30BaHus: CHATh HaMYHbIE, [lepeBecTu nenbru co cuera, [1oa0kuTh 1eHbr1
Ha cuet, [lononnnTs 3anac aexer u [loaTBepauTh Nnosb30BaTEN,

. TPU 3aBUCUMOCTH, U OTHOLICHUSI MEXKAY AEHCTBYIOIIMMHU JIMLAMU M BapUaHTaMH HCIIOJIb30BAHMUS.



BapuanTts! ucnonpzoBanusi: CHATh HanuuHble, [lepeBectu geHbru co cuera, [1om0XKuUTh I€HBIH HA CYET -
TpeOYIOT BKITIOUCHHS HICHTH(PUKAIIUN KIHNCHTA B CUCTEME. DTO MOBEJICHIE MOXKET OBITh BBIICTICHO B HOBBIN
BapHaHT UCIIOJIB30BaHUs BKIIIOUEHUS, Ha3bIBaeMblil [loaTBepauTh mosap30BaTens. basoBbie BapuaHThI
WCIOJIb30BaHUs HE 3aBUCUMBI OT METO/1a, UCTIOIB3YeMOTo JUTsl uiaeHTHUKauu. [loaToMmy oH
WHKAIICyIHUpyeTcs (CKpPbhIBAeTCs) B BApUAHTE MCIIONb30BaHUsI BKIIOUeHHA. C TOUKH 3peHusi 6a30BBIX
BapHAHTOB UCTIOJIL30BAHUS HE MMEET 3HAUCHHE MTPOU3BOTUTCS JIM UIACHTU(UKAINS C TTIOMOIIHI0 MAarHUTHOM
KapThl WM CKAHUPOBAHHEM ceT4aTkH ria3a. OHM TOJIBKO 3aBUCAT OT Pe3yJibTaTa BBIIOJIHEHUSI BapHaHTa
ucrnonb3oBanus [loaTBepAnTh KIUEHTA.

3ananue A5 caMOCTOSITeJIbHON padoThl: [locTponTts AUarpaMmy BapuaHTOB UCIIOJIb30BAaHUS HA OCHOBE
BepOaIbHON MoeIH HH(POPMAIIMOHHON cucTeMbl «KOMMIBIOTEPHBIN KITy0»

KoHTpoJibHBbIE BOIPOCHI:

Kakue nenu npecnenyer pazpaboTka AuMarpaMMbl HCTIOJIb30BaHUS?

Jl51g yero HyXHa TuarpaMma BapHaHTOB MCTIOIb30BaHUS?

N3 gero coctonT nuarpamma BapuaHTOB UCIOJIb30BAHUS?

Bunbl B3auMo1eHCTBUS UCTIOIB3yEeMbIE B AMArpaMMe BApUAHTOB HUCIIOIb30BaHMUsA?
N3 gero coctouT co3panHas BaMu guarpamma’?

M



ITPAKTUYECKAS PABOTA Ne 4
“TPOEHHUE JUAT'PAMMbI KOMIIOHEHTOB U 'EHEPALIUA KOJA

He.JIb paﬁoTbl: 03HAKOMHUTHCSI C METOIOJIOTHEH MOIETUPOBaHMs HHGOPMAIIMOHHBIX CHCTEM Ha OCHOBE
s3pika UML.

Pabouee 3a1anue:

—BBbIIIOJTHUTD 3aaHHUCEC,

—II0Ka3aTh MPETo1aBaTelo;

—OTBETUTH Ha BOTIPOCHI MTPETIOIaBATEIIs.
Bpems BbInosiHeHus1: 2 4

Teopernveckas yacTb

YHuBepcanbHbIi 361K MogenupoBanus UML. [lonsaTre nuarpaMMsl.
Buael nnarpamm.
OCHOBHBIE 3JIEMEHTBI AMArPAMMBI KOMIIOHEHTOB. OCHOBHBIE 2JIEMEHTBI JUarpaMMbl Pa3BEPTHIBAHUS.
IHopsinok BbINOTHEHHS PAadOTHI
3apanue Ne 1. O3HaKOMHUTBCS C METOJIOJIOTHEN TOCTPOEHUS AUarpaMMbl KOMITOHEHTOB OCHOBE s13pikaUML.
3ananue Ne 2. [Ipoananusupyiite npumep MOCTPOCHUS JuarpaMMbl KOMIIOHEHTOB. BbIiesieM KOMIIOHEHTHI,
0TOOpakaeM 3aBUCUMOCTHU MEX]Ty HUMH.
@parmMeHT quarpamMmbl KOMIIOHEHTOB C OTHOLIEHUSMH 3aBUCUMOCTHU U pean3aliy M0Ka3aH Ha PUCYHKeS.
I'padmueckoe n300pakeHNEe OTHOLLIEHUS 3aBUCUMOCTH MEX 1y KOMIIOHEHTaMH MPUBEICHO HA PUCYHKEI.
Ha pucynke 10 nokazano rpapudeckoe n300pakeHHe 3aBUCUMOCTH MEKIy KOMIIOHEHTOM U KJIACCaMH.

Control DataBase

IDialog

BTHB!.LI'B‘HHé 38BUCHMMOCTH  OTHOLLIBHHE peanyaalitH

Pucynok8
Pucynox9
Library.dll Control.cpp
———
| —
.."'](:ontml.exc =
Home.html . - Search.hlp
——
.. — /3
a = =
= =
| R —

Pucynok 10

3ananme Ne 3. [locTpoiite AuarpaMmy KOMIIOHEHTOB I BBIOpaHHOW MH(POPMALIMOHHOM CUCTEMBI
(mpakTudeckas padora Ne 11).

3ananue Ne 4. Odopmure oT4yeT.

KonTpoabHBIE BONPOCHI

1. Kakum o6pazom nuarpamma kommoHeHToB UML momoraeT onucatb apXuTeKTypy HHOOPMAITMOHHON
CUCTEMBI?

2. Kakue 371eMeHTBI U CBSI3M UCIIOJIB3YIOTCS Ha TuarpaMme koMmrnoneHtoB UML?



3. Kakue TUIbl KOMIIOHEHTOB MOTYT OBIThH Mpe/ICTaBJICHbI Ha nuarpamme komnonentos UML?

4. Kak nuarpamMMa komnoHeHToB UML nomoraet BU3yaau3upoBaTh 3aBUCUMOCTH M B3aUMOJICHCTBUS MEXTY
KOMIIOHEHTaMH CUCTEMBI?

5. Kakue nononHutenbHble apTeaKkThl U CBOMCTBA MOTYT OBITh IIPEJCTABIICHBI HA JUarpaMMe KOMIIOHEHTOB
UML?

6. B guem cocTout ponb apredakToB Ha quarpamme komnoHeHToB UML u kak OHH CBsI3aHBI ¢ KOMIIOHEHTaMH?
7. Kakum 00pa3oM MOKHO MPEACTaBUTh 3aBUCUMOCTH U CBSI3U MEKy KOMIIOHEHTaMHU Ha JAMarpaMmMe
koMioHeHToB UML?

8. Kakue nHCTpyMEHTHI U Cpefibl pa3pabOTKH MOAEPKUBAIOT CO3/IaHUE M BU3yalU3allMI0 JUarpaMmm
koMioHeHToB UML?

9. Kakue npeumy1iecTBa 1 HEJOCTATKH CYLIECTBYIOT ITPH UCIOJIb30BaHUM AuarpamMm kKoMrnoHeHToB UML s
OTIMCAHMS APXUTEKTYPbl HH()OPMAIITHOHHON CHUCTEMBI?

10. Kak BxitounTh HHPOpMAIHMIO 0 HHTEpdeiicax 1 UCIOIb30BAHUN KOMIIOHEHTOB B AMarpaMMy KOMIIOHEHTOB
UML?

IIpakTHyeckas padora NeS
OBOCHOBAHMUE BbIBOPA TEXHHYECKUX CPEJICTB

He.ﬂb paﬁoTbI:HayLII/ITI)CH ONpeCacisiThL H606XO,Z[I/IMI>I€ TEXHUYCCKHUE CPCACTBA.

Pabouee 3amanue:

—BBINOJIHUTE 3aJaHUE;

—TI0Ka3aTh MPEIO0/IaBaTelo;

—OTBETUTH HA BOMPOCHI IPENOIABATEIIS.

Bpems BhInosiHenusi: 2 4

Teopernyeckasi 4acTh

Ha BBIOOp KOMIUIEKCa TEXHHUYECKHUX CPEICTB pPa3pabOTaHHOW CHUCTeMBbI BIUSET €€ (YHKIHMOHAIBHOCTh W
METOBI XpaHEeHHS HH(HOPMAITUH.

Ha pucynke | npuBeneH mpumep AuarpaMmbl MojayJied ((pparMeHT) Al CUCTEMBI COCTABIICHHS JIMHEHHOTO
KpoccBopaa. B tabGnuie 1 mpuBeneHo onrcaHue MOIyJIeH.

I emepHpOBaHHE PaboTa co Safia
Kpoccgopaa  |TTTTTTTTTOC > coBapeM croEapa
*.dist
v P -l
P 49 - -
- v -
- 1y Tl
\‘ =~
CocTagneHHe/ PasragrEaHHEE
—————— Dafin ——————
TaKTHPOBaHHE KpoccBopIa
ped il EpoccEopaa P P
KpoccBOpIa £

Pucynok 1 — Jlmarpamma momyieit cuctemsl ((hparMeHr)

Tabmuua 1 — Onucanue Mmoayneit cuctemsl (pparmenT)

HazBanue MoayJist Ha3zBaunue ¢aiiyia Ha3nauenue Hoacucrema
I'enepupoBanue Generation.c OtBeuaer 3a [Toncucrema
KpoccBopaa ABTOMATHYECKOE T'eHEPUPOBAHUS




COCTaBJICHUE KPOCCBOpA
IIPU 33JaHHBIX ITapaMeTpax

KpOCCBOpAA

PaGorta co cioBapem

Dict.c

OrtBeyvaer 3a
peIaKTUPOBAHUE CIIOBAPSI C
HOHATHUSIMA U UX

[Moacucrema paboTel cO

clIoBapeM

OlpeAeIeHUIMA
CocraBnenue/ Rewrite Cross.c OtBeuaer 3a [Toncucrema pyyHoro
penaKTUpOBaHUE penaKkTUpoOBaHUE COCTaBJICHHS
KpOCCBOpJ1a KpOCCBOp/Jia
PasranpiBanue Unravel.c OrtBeyaet 3a pasragsiBanue | [logcucremapasraabiBaHus
KpOCCBOpJIa KpOCCBOpJia KpOCCBOp/Jia

[lepudepuiinas TexHHKa HEOOXOAMMAS MJs PEIICHUS 3a7ad, IOCTABICHHBIX MEpe] CUCTEMOH, IOJDKHA
BBITIOJIHAThH CIICAYIONTNE (QYyHKIIUN:

- BBOJI JaHHBIX C KJIABUATYPBI;

- YIIPABJIEHUE KYPCOPOM MAHUITYJIATOPOM THUIIA «MBIIIbY;

- BBIBOJI MTH(GOpMAIIMH Ha TUCIIJICH U Ha TIeYaTh;

- nepenada uadopmanuu B b/I.

IMopsiiok BbINOJHEHHUS PadOThI

CoryacHO BBIIIETIEPEUUCICHHBIM TPEOOBAHUSIM U PE3YJIbTaTaM PACUYETOB OBICTPOJCHCTBUS U PECYPCOB IS
HOPMaJIBHOTO (PYHKITMOHHUPOBAHMSI CUCTEMbI COCTABUTD MePEUCHh HEOOXOIUMBIX TEXHUUECKHUX CPE/ICTB.
KOHTpOJII)HLIe BOIIPOCHI

1. Kakast poip UrpaeT MeTo0I0THsI 000CHOBAaHUS BRIOOPA TEXHUYECKUX CPEACTB IPH CO3AAHUN MHPOPMAIMOHHOMN
CUCTEMBI?

2. Kakue ocHOBHBIE 3Talbl BKIIOYACT MPOIecC 0OOCHOBAHMUS BHIOOPA TEXHUYECKUX CPEACTB ATl HHPOPMALTMOHHON
CUCTEMBI?

3. Kakue kpuTepuu clielyeT YUUThIBATh IIPH BRIOOPE TEXHHUYECKHUX CPEJCTB JJisi HH()OPMAIIMOHHONW CHCTEMBbI?

4. Kak npoBOANTCSI CPaBHUTEIBHBIN aHATIM3 Pa3JIMUHBIX TEXHUUYECKUX CPEICTB HA OCHOBE 3aJaHHBIX KPUTEPHEB?

5. Kakum 06pa3omM OIIeHMBAIOTCS 3aTPaThl HA BHEIPEHUE U MTOAIEPIKKY BHIOPAHHBIX TEXHHUECKUX CPEICTB?

6. Kakue prcku MOTYT BOHUKHYTbH IIPH BEIOOPE U HCTIOJIb30BAHUH ONPEIEIIEHHBIX TEXHUYECKUX CPECTB?

7. Kak BusitoT TpeOoBaHMs K 0€30IMaCHOCTH Ha BEIOOP TEXHUYECKUX CPEACTB sl HHPOPMALTHOHHON CHCTEMBI?

8. Kakue dakTops ciieryeT yYUThIBaTh MPH OIEHKE COBMECTHMOCTH BBEIOPAHHBIX TEXHUYECKHX CPEACTB C
CYIIECTBYIOIIEeH HHPPACTPYKTYpPOit?

9. Kakum 00pa3oM poOBOAUTCS OlIEHKA JIOCTHKUMOCTH 3a/IaHHBIX IIeJIeH U TpeOOBaHUH ¢ NCTIOJIh30BAaHUEM BhIOPAHHBIX
TEXHUYECKHX CPENCTB?

10. Kakim 00pa3oM TOKyMEHTHPYETCS 1 000CHOBBIBAETCST BEIOOP TEXHUICCKUX CPEACTB IS MHPOPMAITHOHHOM

IIpakTuueckas padora Ne6
OcHoBbl patdoTsl B cpeae Microsoft Visual Studio

eab padoThl: 3HAKOMCTBO C SI3BIKOM IporpammupoBanHusi C# u cuctemoil
MS Visual Studio.

Teopernuyeckasi 4acThb

KoHconb — COBOKYMHOCTh CTaHAApPTHBIX YCTPOICTB BBOZAA-BbIBOJAA (KJIaBHa-
Typa, MOHHUTOD). st paboThl ¢ KOHCONBIO TMpeaHasHadeH kimacc Console B mpoct-

paHcTBe uMeH System. OcHoBHble MeToabl: Console. Write, Console. WriteLine,
Console.Read, Console.ReadLine.
[lycTe, B mporpamme 3aaansl: int d = 48; double y = 5.7412; string s = "out",
B HpOCTeﬁmeM BbIBOJIC HA KOHCOJIb MO’KHO UCIIOJIb30BaTh KOHKATCHAIIUIO, HAIIPUMEP:
Console.WriteLine("d = " + d +

byner BeiBeieHO: d = 48 6ut y = 5,7412

+s + y =



3aMeTHM, 4TO B KOJE NMPOrpaMMbl pe3AeiHTeNeM LeNod M APOOHOM yacTh Aecsi- THYHOH ApOOU SIBISETCS
TOYKA, a TIPH BBOJAE M BBHIBOJC DPA3JCIMTENb ONpPEACIACTCS JIO- Kalu3alued OINEeparMOHHOW CHCTEMBI, T. €. JUIL
pycudunmposanusix OC — 3ansTas!

@®opMaTHBIN BBIBOJ — HCIOJIB30BAHUE B CTPOKE BBIBOJA MECTO3AIOJHUTENEH

(placeholder), koTOpBIC BKIIOYAIOT MapaMeTpbl (hopMaTa U YIPaBJISIONIUE CHMBOJIBL:
{ Homep [, k-BO mo3uuwmii | [ : popmar | }

Homepa 351eMEHTOB B CIUCKE BBIBOJIA MOT'YT HITH HE MO MOPSAAKY U MOBTOPSITh- cs1. KOMUUeCTBO MO3UIHIA MO
BBIBOAMMOC 3HAUYCHHUE MOXET HMMCTH 3HAK «MHHYC», TOrga OHO BBIPABHMUBACTCA BHYTPU OTBECACHHOIO MECTa IIO
JIEBOMY Kpalo, WHa4de — 1o mpaBoMmy. Dopmar BeIBOJIa 0003HAYACTCS JIATUHCKUMH OyKBamu, Hampumep: F wmu f —
KOJIMYECTBO JIECATHYHBIX Iudp ApoOHON vacTu umcna (f2 — nmBe). B cTpoke BBIBOJA MOTYT HCIONB30BATHCS
YIPaBJISAIONINE CHMBOIIBI (OHH MIPEABAPSIIOTCS KOCOM YePTOii - ClielieM), HarmpuMep: \1n — mepexo/] Ha HOBYIO CTPOKY, \f
— Talynsmusa. 3aMeTHM, YTO BBIBOJUMYIO CTPOKY B KaBBIUKaX pa3pblBaTh HENb3s, a CIIHCOK IEPEMEHHBIX MOCie
3aKPBIBAIOIINX KaBbIUEK MOYKHO 3aITUCHIBATH B HOBOU CTPOKE:

Console.WriteLine("d = {o0,6} {1,-8} y = {2} \n d = {e,-6} {1,-8}

y = {2:f2} ", d, s, y);
byner BeiBeaeHO: d = 48 6uUT y = 5,7412
d = 48 ouT y = 5,74

Hauunast ¢ Bepcuu 6.0 C# mis BeIBOJA JAHHBIX MOXKHO HCIOJB30BATH UHMEPNO- JIAYUIO CMPOK, Pa3Merias
HWMEHa TIepPEeMEHHBIX TPSMO B CTPOKE, MIPEBApUB €¢ CUM- BOJIOM $, Hanpumep:

Console.WriteLine($"d = {d} y = {s} \nd = {d} v = {y}");

Jlns cOBMECTHMOCTH ¢ 0oJiee CTapbIMH BEPCHUSIMH BO BCEX MpHMEpax JaHHOTO MOCOOWS HCIHONb3yeTCs
(hopMaTHBIN BBHIBO/I.

I[HSI BBOJIa ITAHHBIX C KOHCOJIX UCTIOJIB3YIOT MCTO/bI:

ReadLine — Bo3Bpamaer cTpoky tuna string u Read — Bo3Bpamaer koa cumBoda. /s ganpHeiimel padoTh

TpebyeTcs mpeodpa3oBaHue B HYKHBIHN THIT!

Jnst 3TOro MCHONB3YIOT: MeToji Parse, koTopblli BhIMONHSET pa30OpKy (Map- CUHT) CTPOKHM WM  KIace
Convert, KOTOPBIH COJAECPKUT METOIBI MPEeOOPa3OBaHMs B TPEOYEMBbIii THII.

char ¢ = (char)Console.Read(); // BBOJ KOJIa ¥ MpeoOpa3oBaHKe B CHMBOJI
string st = Console.ReadlLine(); // BBOJ CTpPOKHU

int k = int.Parse(st); wuam int m = Convert.ToInt32(st); // mpeoOpazoBaHue B
1esoe

Console.WriteLine("cTpoka st={@} uucno k={1} m={2}", st, k, m); // BBIBOJZI
double x = double.Parse(st); // mpeobpazoBaHKe B BEIIECTBEHHBIN THIT double
y = Convert.ToDouble(st); // mpeoOpa3oBaHUE B BEIIECTBEHHbBIN THUII

Console.WriteLine("cTpoka st={@} umucno x={1} y={2}", st, x, y); // BeIBOX
3anuch HEKOTOPBIX apuPMEeTHUeCKuX omepanuid B s3bike C# OTIMYaeTcs OT MPUHATON B MaTeMaTHWKe: *
YMHOXKEHHE, / ieneHne, % OCTAaTOK OT IEJ0UYUCICHHOTO JSIICHUS.

Ipumep 1

IIpocmetiuiee npunodsicenue: 661600 HA KOHCOIb NPUBEHICMBUSL.

1) 3anyctum MS Visual Studio.

2) Ha mosiBuBIIeiics ctapToBoii ctpanuiie Beioepem Co3aath npoekt (New Project).

3) Ha cnenyromeii crtpanmme BwiOepem tum mnpuwioxeHus Koncosabnoe (Console
Application) u ma6mnon Visual C#.

4) B none BBoma Pacmosio:kenme (Location) BeiOepeM wuid 3aiaiuM pabodyro
nanky, B KOTOpOH OyJeT COXpaHIThCS MIPOEKT, HanpuMmep, \rabota.

5) Beenem ums nipoekta u Pemenus (Solution), Hampumep, con01.

6) OTKpOETCSl OKHO MPOrPaMMHOI0 KOja ¢ a0JIOHOM. B HeM ¢ TOMOIIBIO KITHO- YEBBIX
CIIOB using OOBSBICHBI MPOCTPAHCTBA HUMEH, W3 KOTOPBIX MOXHO HCIOJb30- BaTh
CTaHJApPTHBIE KJIACCHI HEMOCPEACTBEHHO, 0€3 yKa3aHUsi MMEHHM IPOCTPAHCTBA (B HaIIEM
MpUMEPE HUCIOJIb3YETCs] MPOCTPaHCTBO MMeH System). C MOMOINBIO KO- YEBOTO CJIOBA
namespace c03/1aHO COOCTBEHHOE MPOCTPAHCTBO UMEH, UMSI KOTOPOT'O COBMAAAET C UMEHEM
npoekrta con(1.

7) Ans ympoineHus 1mabjioHa MOXKHO Cpa3y VAQIUTh <(JIMIIHHUE» CTPOKH U BBI-
pakeHusi, KOTOpbie HE OyAyT HCIOJIb30BaThCS B HAICW MporpamMme, HampuMmep, He-



UCIIOJIb3yeMble MapameTpsl MeToaa Main() u mpocTpaHCTBAa UMEH.

8) B Tene metona Main ma6ioHa HaGepeM KO/ MPOTpaMMBI:
using System; class

Program
{
static void Main()
{
Console.Write("BBeante uma: "); // BBIBOJI MPUTJIAIIICHUS String
ham = Console.ReadLine(); // BBOJI UIMEHH, THII String
Console.WriteLine("MpuBeT, " + nam + "!"); // BBIBOJ NPHUBETCTBUS

// B kOHeIl obasisieM cTpoky ¢ MeTojioM ReadKey,
// KOTOPBIi 3aCTABIISIET MPOrPAMMY OXKHIATh HAXKATHUS JIFOOOH KIIABUIIH

Console.ReadKey();

}
}

9) Ilocnie Habopa KoAa mporpamma 00s13aTeNbHO TecTupyercs (MeHo OTaaaka
(Debug) nmm knmaBuma F£5). [Ipu sTom Oyner co3man ucnonusembrit PE-daiin (Portable Executable) ¢ pacumupennem
.exe ¥ nomenieH B nanky \bin\Debug\ nmpoek- ta. Ero Mo>kHO nepeHOCHTh B JPyroe MECTO M 3alycKaTh 0€3 CHCTEMBI
Visual Studio nmpu Hanmuuuu BUPTYaJIbHON MamiHbl — o0mes3bikoBol cpeapl ucnoiaHeHuss CLR (Common Language
Runtime) mnardpopmsr .NET Framework.

10) IIpoTtectupyem nporpamMmmy. B okHE BBIBOJIA TTOTYUHM:

BeeguvTe HHMA: ﬁama
NpuveeT, HMawa!

11) Moauduuupyem mnporpammy, 100aBUB YCJIOBHE: €CIM HE BBEICHO WM, TO

BBIBOJIUTCS CTPOKA «HEU3BECTHBIMN
if (nam == "") nam = "Heu3BeCTHbIN"; // mpoBepKa yCJIOBUS
12) IIpoTectupyem okoHYATETbHBINA BapraHT. Temneps 0€3 BBO/Ia UMEHU TOTYUYUM:

BeegrTte HMA:
NpuBeT, HeWZBECTHbIM!

Ipumeuanue. CBONCTBa OKHA BbIBO/A (LIBET pOHA, MIPU(T...) MOKHO HACT- PaUBaTh.
IIpumep 2
Ipunoowcenue, komopoe no 66e0eHHOMY paouycy 8bIMUCIAEN U 8bIBOOUM HA KOHCOIb
ONIUHY OKPYHCHOCU U NIOWAOb Kpyea
1) Cozmagum npoekT ¢ umeHem con2.
2) B tene merona Main HaGepeM KOJI TPOTPaMMBbI:
static void Main()

{
Console.Write("BBeaute paguyc: ");

// BBOA M mpeoOpa3oBaHue THMA string B int
int r = int.Parse(Console.ReadlLine());
double p = 2 * Math.PI*r; double s = Math.PI*r*r;

// popMaTHBIN BBIBOA — TPHU JACCATUYHBIX 3HAKa
Console.WriteLine("AnuHa okpyxHocTu {0:f3}, nnowagb kpyra {1:f3}", p, s);
Console.ReadKey();

}
3) IIporectupyem nporpammy (F5). [Ipu HEOOXOAUMOCTH OTKOPPEKTUPYEM TTIPO-
I‘paMMHBIﬁ KOI. Pe3ym,TaT MOKET BBITJISIACTH TAK:
Beseaute paguyc: 4
OnnHa okpyxHocTm 25,133 , naowadb Kpyra 50,265
IopsiioK BbINOJIHEHUS PadOThI
C03,I[af/‘IT6 KOHCOJIBHBIC ITPUIIOKCHHA, KOTOPBIC BEIYUCIIAIOT U BEIBOJAT:

PabGouee 3aganue



1. Cpennee apudmerndeckoe sred IByX BBEJACHHBIX YUCEI a U b.

2. [Inomans s ¥ nepumMeTp p NPSIMOYTOJIbHUKA TIO CTOPOHAM a | b.

3. ITnomaas MOBEPXHOCTH s = 4 1 7* M 00beM mapa v = 4/3 1 1 110 paguycy 7.

4. 3nauenne QyHKIMU z =x" +x y —)* (BBOL X U )).

5. CTouMoCTh TOBapa B TpPEX BAIIOTaX MO €ro CTOMMOCTH B Oenl. pyOmisx (Kypchbl
BBOJISITCS C KJIABUATYPHI).

6. CTOMMOCTh MOE3JKU Ha aBTOMOOMIIE (BBOJ: § — paccTosHHe, b — pacxo] OeH- 3uHa
Ha 100 kM, ¢ - nieHa 6eH3uHa 3a 1 auTp).

7. CMemIeHre OT TIOJIOKCHHS PAaBHOBECHUS TOYKH, COBEPIIAMOIICH TapMOHWYE- CKUE
Kojebanus x = A sin(w, t) (BBOJA: aMIUIUTyAa A, yrjioBasi 4acToTa w, BpeMms f).

8. Pacxom martepuana s Uil M3TOTOBJICHHS JeTaIM TO YepTexy. Macmrad: 1
KJIeTKa = 4 cMm.

KoHTpoJibHBIE BONIPOCHI

1
2
3
4
5
6.
7
8
9
1

. Kak 00BbsBUTH 1 MHULIMAIN3UPOBATH NepeMeHHY10 B C#?

. Kak 00bsBuTh KOHCTAaHTY B C#?

. Kak 00bsBuTh QpyHkumio (Mmeron) B C#?

. Kak Bb3BaTh QpyHkuuto (Meron) B C#?

. Kak umnoprupoBath npoctpancTBo uMEH (namespace) B C#?

Kak co3nate HOBBIN nipoekT B MS Visual Studio?

. Kak no6aBute HOBBI (aiin B mpoexT B MS Visual Studio?

. Kak ucrionb3oBars omiramquuk (debugger) B MS Visual Studio?

. Kak 3amyctuts nporpammy B pexume otinaaku (debug mode) 8 MS Visual Studio?

0. Kakx ckoMmuinpoBaTh ¥ BEIIOIHATE TiporpamMmy B MS Visual Studio?

IIpakTHueckas padora Ne7
JITOPUTMHUYECKAsi KOHCTPYKIUSI «BETBJICHHE»

]_[e.JIb paﬁoTbI: (hopMHPOBaHHE HABBIKOB PEaM3allui aJIrOPUTMOB BETBICHHUS.

Teopernyeckast yacrTb
AJITOpUTMHUYECKAs KOHCTPYKIMS BeTBJEHHE HCIOJB3yeTcs ISl BHIOOpa OJHOW W3 JABYX (pa3BUIIKA) WU
HECKOJBLKHUX ATbTEPHATUB (TIEPEKITIOYATENH ).
PazBuika peanusyercs ¢ moMouipio yclioBHOTo oneparopa if: if (ycmosue) { Omok 1

}
[ else { Omox 2 } ]

CHauana npoBepsieTcs ycioBue. Eciiu 0HO BepHO, BBITIONHACTCS OJ0K 1, MHAYE BBIMONHACTCS OJIOK 2.

B ycnoBusIX HCIONB3YIOT ONEPALMU CPpaBHEHUS, KOTOpbIe B si3bike C# 3amHCHI- BAlOTCS Tak: = = paBHO, != He
paBHoO, <, >, <=, >=; a TaKXKe JIoruueckue oneparuu && “u”, || “nnu”, ! oTpunianue “ue”.

bnoku Moryt conepxath (parMeHThl KOJa, 3aKIIOYCHHBIC B UIYPHBIC CKOOKH, KOTOPBIC MOXHO OIYCTHTb,
ecii (pparMeHT COCTOUT U3 OJJHOTO BBIPAKEHHUSL.

B cllydasax BI)I60pa 1 MpUCBAWBAHUA TOJBKO OAHOI'O 3HAUCHHA U3 ABYX aJIbTCP- HATUBHBIX BAPpUAHTOB BMCECTO
KoHCTpyKIuH if...else y100HO MCIIOIB30BaTh TEPHAP- HEI ONIEpaTOP YCIOBHOTO MpHCBauBaHus (= ? : ):

= (ycaoBue) ? Bapuanrl : Bapuanr?2 ;

ITpu HEOOXOOMMOCTH BHIOOpPA M3 HECKOJIHKHX BapHAHTOB HCIONB3yeTCS KOH- CTpyKIus switch ...case
(omrepaTop BEIOOpA WITH TIEPEKITFOTATENH )



switch (BbipaxeHue)

{

case BblpaxeHue 1: ©6nok _1;  break;
case BblpaxeHne 2: 6nok 2 ; break;

case BblpaxeHue_n: 6nok_n ; break; [
default: 6nokm_ XXX; ]

}

[Tpu oTnaake MporpamMM 4acTo HCIOJB3YIOT clydaiHble yhciaa. MeToapl X r'e- Hepallud ONKCaHbl B Kiacce
System.Random. /[ monydeHUs TCEBIOCITyYIalHON
MIOCJICTOBATEIPHOCTH YMCEN CHadalla co3/maeTcs dk3eMiuiip kiacca Random, 3atem merogom Next(nl,n2)
reHepupyeTcs 4ucio B quanasoHe [nl, n2], Hanpumep:

Random rnd = new Random(); int n = rnd.Next(-20, 70);

Ipumep 1

HUcnonvzosanue koncmpykyuu if ... else 011 nposepku 3Haxka ciyuaiHo2o yucia u
mepHapHo20 onepamopa Ojisi NPOBEPKU YemHOCHU.

1. Co3panum npoext conll1. B Tene meroga Main HaGepem KO IPOrpaMMBbI:
string mesl = "", mes2 = ""; /! OOBSIBIICHHE ¥ MHUIIMAJIA3AIIHAS
Random rnd = new Random(); // cozmaem sK3eMInIsAp kitacca Random
int n = rnd.Next(-40, 40); // renepupyeM ciaydaitHoe uuciio ot —40 no 40
if (n>=0) mesl ="nonoxuTenbHoe"; // ucrionb3dyem KoHCTpykiwmio if...else

else mesl = "oTpuuyatenbHoe";

// KICTIOJIb3yEeM TEpPHAPHBIN ONepaTop

string mes2 = (n % 2 == @) ? "4yeTHoe" : "He4deTHoe"; Console.WritelLine("4ucno
{0} {1} {2}", n, mesl, mes2); Console.ReadKey();

2. [Iporectupyem nporpamMmmy. OTKOPPEKTHUPYEM IIPOTPAMMHBIN KO/I.
IIpumep 2
HUcnonvzosanue kxoncmpykyuu evioopa switch...case.

1) Co3aamum npoekt conl12. HaGepem Koy mporpaMmel B Tenne MeToa Main:
string mes;
Console.WritelLine("BBeanTte peHb Hepenu: MH, BT, Cp, YT, N1, C6, BC");
string day = Console.ReadlLine();
switch (day)

{ case "C6": mes = "WUpy B roctu"; break; case
"Bc": mes = "Otabixaw"; break; default:
mes = "PaboTaw"; break;
}

Console.WritelLine(mes);
Console.ReadKey();
2. Ilporectupyem nporpamMmy. OTKOppEKTUPYEM MPOTrPaMMHBIN KOJI.

IIpumep 3
Ilpoeepka nocuna u napons, 66e0eHHbIX C KIAGUANYPbI.
HyCTL OTAJIOHHBIC JIOT'HH Il.]'H/IHOf/i He MEHBIIE 6 CHMBOJIOB H napoJib XpaHATCA B CTPOKOBBIX NEPEMEHHBIX

myLog 1 myPas B xone nmporpammel. CHadana mpoBepsi- €M IJIFHY U COBIAICHHE BBEIEHHOTO JIOTHHA C 3aJaHHBIM.
B ciydae mpaBUIBbHOCTH JIOTHHA TIPOBEPSIEM COBIAJICHHE TTAPOIIS

1. Co3zpanum npoekt conl13. HabepeMm koa nporpammsl B Tee metoaa Main:



// 3aacM 3TaJIOHHBIC JIOTUH U MapOJib, d TAKIKEC BHIBOJAUMBIC COO6H_ICHI/I$I
string myLog = "qwerty", myPas = "asdf";

string mes = "", mesYes = "[lobpo noxanosaTtb!", mesNo = "Bxop BocnpeweH!";
Console.Write("BBeauTe NOruH: ");
string log = Console.ReadlLine(); // BBOJIMM JIOTHH
// IpoBepsieM [UTHHY W COBIaJIEHHE JIOTHHA
if (log.Length < 6) mes = "JloruH o4deHb KopoTkuit!\n" + mesNo; else
if (log != myLog) mes = "HeBepHblt noruH!\n" + mesNo;
else
// B cilyyae HCTHHHOCTH JIOTWHA BBOAMM M MIPOBEPSEM MApOIIb
{ Console.Write("BBeauTte naposb: ")
string pas = Console.ReadLine(); // BBOIUM TIapOJIb
mes = (pas == myPas) ? mesYes : "HeBepHbi1 naponb!\n" + mesNo;
}
Console.WritelLine(mes); // BBIBOIUM COOOIIEHUS

Console.ReadKey();
2. IlporectupyeM nporpammy. OTKOPPEKTUPYEM MPOTPAMMHBIN KOJ.

Ipumep 4
Ilpocmetiwuti kanvkynamop na 4 oeticmausl.

1. Co3nagum npoekt conl14. HaGepem ko mporpaMmsl B Tesie MeToia Main:

// ATHUITMATTU3UPYEM TIepeMEHHBIE res U oK. double A,
B, res = 0; bool ok = true;

Console.Write("BBegute 4ncno A: ");
A = double.Parse(Console.ReadLine()); // BBOA CTPOKH U TIpeoOpa3oBaHue
Console.Write("BBegute 4ucno B: "); B =

double.Parse(Console.ReadLine());
Console.Write("BBegute 3Hak onepauumn (+-*/) "); string
op = Console.ReadlLine();
switch (op)
{ case "+": res = A + B; break; case
"-": res = A - B; break; case "*":
res = A * B; break; case "/": res
= A / B; break; default: ok =
false; break;}
if (ok)
Console.WriteLine("{@} {1} {2} = {3}", A, op, B, res); //BeIBOJ else
Console.WriteLine("Hemonyctumasa onepauus"); Console.ReadKey();
2. Ilporectupyem nporpammy. OTKOPPEKTUPYEM MTPOTPAMMHBIN KOJ.
B paccmoTpeHHOM mpuMepe HpOCTEHIIEero KalbKyJsTopa 4 MOJE3HO MPOU3BO- AUTH MPOBEPKY BBOAUMBIX
JAaHHBIX U, €CJIM BBCACHO HC YHCJIO, IPUCBANBATL 3HAYC- HUC 11O YMOJIYAHHUIO, HAIIPUMED 1.
OparMeHT koJia ¢ MPOBEPKOi U MpeoOpa3oBaHUEM CTPOKU B YUCIIO MPUMET BUJ:
if (!double.TryParse(Console.ReadlLine(), out A))
{ Console.WriteLine("He uucno!"); A =1; }
if (!double.TryParse(Console.ReadLine(), out B))
{ Console.WriteLine("He uucno!"); B =1; }

3. IIpoTecTupyeM OKOHYATEIbHbBINA BApUAHT.

Iopsiiok BbINOJHEHHUS PadOThI
COBZ[EII‘/'ITC KOHCOJIBHBIC HpI/IJ'IO)KCHI/ISI, B KOTOpLIX BBITIOJTHAKOTCSA 3a1aHHBIC ﬂeﬁ— CTBUA.

Padouee 3aganue



1. HpOBepHCTCH ACJIIMMOCTDh BBCICHHOI'O IICJIO0Iro 4ucjia N Ha d (BBO,ZI: qucCiao n,
nenutens d; oneparop if).

2. ITo BBeAEHHOMY HOMEpPY MECSAIA BBIBOJIUTCS HAa3BAHHWE MOpPHI rojaa (3uma, BEC- Ha,
JIETO, OCEHb) U COOOIIEHNE: CeCCusl, KaHUKYIIbI, 1 cemectp, 2 cemectp (if).

3. IIpoBepsieTcst COOTBETCTBHE Beca M pocTa (BBOA POCT M BEC; BBIBOJ OJHOIO W3
coobmennii «Hopmay, «Hyxno mnoxyaets», «HyxHo mnompaButbcs», omnepatop if).
Hopmanwhsiit Bec (B k1) = (poct (B cMm) — 100) £+ 10 %.

4. BoiBoauTCs Ha3BaHUE MpeaMeTa MO BBEIEHHOW mepBoil Oykse: ¢ — ¢usuka, M —
MaTeMaTuKa, U — UCTOpus, T — reorpadusi, 0 — ouonorus (oneparop switch).

5. BeiBoaMTCS Ha3BaHHWE CTpaHbl U €€ CTOJIMIIBI 1O BBEJIECHHOW MepBoil OykBe: O —
benapych, Munck, p — Poccust, Mocksa, 11 — JIutea, Bunbnioc (switch).

6. BeiBoaUTCS HAa3BaHUE JTHS HEJIENIM 1O BBEJeHHOMY HOMepy (1 —mH, 2 — BT, ...)
co0O0IIeHNE «PaboUMii IEHB» WIN «BBIXOAHOI (ormeparopsl switch, if).

7. Beenennas mudpa (ot 0 10 5) BEIBOAUTCS MPONUCKIO (omiepatop switch).

8. ITpoBepseTcs MpaBUIBHOCTH JIOTHHA CTPOTO U3 5 OYKB U IapoJis

KoHTpoJbHBIE Bompock
1. Kak peanusoBats ycinoBHOe BeipakeHue if-else B C#?
2. Kak peann3oBath MHOXKECTBEHHbIH BbIOOD (switch) B C#?
3. Kak cpaBHUTH /iBa 3HAUYEHUS U POBEPUTH UX paBEHCTBO B C#?
4. Kak cpaBHUTb J1Ba 3HAUEHUS U IIPOBEPUTH, YTO OJJHO Oosiblie apyroro, B C#?
5. Kak npoBepuTh, BBIIIOJIHAIOTCS JIM Cpa3y HECKOJIbKO yciaoBuil (toruueckoe 1) B C#?
6. Kak npoBepuTh, BBIMOIHAETCS JIM XOTs Obl OIHO U3 HECKOJbKUX ycioBuid (Jioruueckoe UJIN) B C#?
7. Kak peanmnszoBath ycinoBHOe BeipakeHue if-else-if B C#?
8. Kak nucrosp30BaTh TEpHAPHBIN ONEpaTOp AJIS pealu3aluy NpOCThIX BeTBiIeHU B CH#?
9. Kak npoBepuTh, sABIsETCS M 3HaUeHue nepemenHon null B C#?
10. Kak ucnonp3oBath 610K try-catch ams 00paboTku HckitodeHni BeTBieHus B C#?

IIpakTnueckas padora Ne§
lﬂropnTMquCKaﬂ KOHCTPYKIHUSA «ITHKJD»

Ilem. paﬁon: (hOopMHUPOBAHNE HABBIKOB PEAIN3alluH [IUKIHUYECCKUX aJIrOPUTMOB.

Teopernveckasi yacTb

[Tpr HE0OXOAMMOCTH MHOTOKPATHOTO MCIIOIB30BaHUS (hparMeHTa MporpaMMHO- TO KOJ1a UCTIONB3YIOT
ANTOPUTMHYECKYIO KOHCTPYKIIMIO IMKJI (TIOBTOpEHHE).
B03M0KHBI HECKOJIBKO BApHAaHTOB pean3allii [IUKIIOB:

— ¢ mpeaycJaoBHeM — ¢ ToMoIIbI0 onepatopa while;
— € MOCTYCJI0OBHMEM — C TTIOMOIIIbIO ornieparopa do ... while;
— ¢ mMapaMeTpoM — ¢ IOMOLIbI0 oneparopa for;

— nepedopa >JIeMEHTOB MacCHBa — C IOMOIIbIO oniepaTopa foreach ... in.

[Tpu peanu3anuy MUKIOB YaCTO UCTIONB3YIOT CIICAYIOLINE ONICPAIIHH:

++ UHKPEMEHT, — — JICKpEeMEHT (YBEJIMYCHUE U yMEHbBIIICHHE Ha 1); MpUCBaWBa- HUE C OMEPANUSIMH +=, — =,
*= /=, Hanpumep, k++ o3mauaer k = k + 1, a BMecTo z =z — 5 mumyT z — = 5 (6€3 IpoOeTa Mexay — u = ).

Hcrnosb3yroTest Takke ONepaTophl epeiauu yIpaBieHHs:

— break npepbIBaeT BHINIOJHEHKE [IUKIIA U MHUIIMKUPYET BBIXO]T U3 OJIOKa;

— continue BBITIOJHSET MEPEXO0/I K CIEAYIONIEH UTEpaly BHYTPY LIUKJIA;

— return 3aBepIiaeT BHIMOIHEHNE QYHKIIMK U TIEpeIaeT yIpaBiIeHUE B TOUKY €€
BBI30BA;



— goto BBHITIOJTHAET OE3YCIOBHYIO Mepeiady yIpaBiIcHU.
IMpumep 1

Hcnonvzosanue yuxia for 051 8bl4UCAEHUS CYMMbL U NPOU3BEOCeHUsT B HAM)-
PANbHBLX YUcel.

1. Co3ganum mpoekt conl21. HaGepem kox mporpammsel B Tesie Metoaa Main:
Console.Write("BBegute uenoe 4ucnao (ot 3 po 9) ");

// BBOJ cTpOKH, ipeoOpa3oBaHue B int
int n = int.Parse(Console.ReadLine());
// 3aJaHHUC Ha4YaJIbHBbIX 3HAUEHUI sum u Ppro nepea T€JIoM nrKiIa
int sum = 9; int pro = 1; for
(int i=1; i<=n; i++)
{ sum += i; pro *= i;
// T€no NUKIAa: BBIYUCIECHUS U BBIBOI
Console.WriteLine("war={0} cymva = {1} npou3Begenne = {2}", i, sum, pro);
}
Console.ReadKey();
2. ITpotectupyem nporpammy. OTKOPPEKTUPYEM ITPOTPAMMHBINA KOJI.
Ipumep 2

Hcnonvzosanue yuxkia while. 3a 00un oenv yposenvb paouayuu ymenbuiaemcs Ha 5
%. 3a ckonbko OHell OH YMeHbuumcs 808oe?

1. Cozmagum mpoekt conl22. HabGepem kox mporpamMMmbl B Tene meTtoga Main:
Console.Write("BBeguTe Ha4vanbHbii ypoBeHb paavauun(100 — 800 eauHuuy:"); double
rade = double.Parse(Console.ReadLine());

// 3ajjaHne HavYaIbHBIX 3HaueHnH rad u day mepen TeJIoM IUKiIa
double rad=rado@; int day=0;
while (rad>rade/2) // IpoBepKa yCIOBUSI YMEHBIIICHUS paguallii BABOEC

{ rad *= 0.95; day++; // ©)XeTHEeBHOE YMEHBILICHHE paauanuu Ha 5 %
Console.WriteLine("feHb {©}, paguauma = {1}", day, rad);
}

Console.ReadKey();
2. IIporectupyem nporpammy. OTKOPPEKTUPYEM NMPOTPAMMHBIN KOJI.
IIpumep 3
Ucnonvsosanue yuknos while u do...while ons mooenuposanus osudsxxcenus me- Ja.
Teno bpoweno 6epmuKkanbHo 88epx ¢ HauwanbHou ckopocmoio Vo. Hatimu maxcu- manbHyto

evlcomy noovema u epemMs nojiema.

Bynem cuutath TEeno MaTepHaJbHOW TOYKOW, HE YYHTHIBATH COINPOTHBIICHHE BO3JyXa W TpeHeOperarth
HW3MEHEHUEM YCKOpPEHHs CBOOOJHOTO TaJieHUsl ¢ BHICOTOW. BpiOepem Hauanmo BepTHKaNbHOM ocu koopauHat 0Y B
Touke Opocanus tena. CBsi- XKeM Hayallo 0TCYeTa BpEMEHU C MOMEHTOM OpOCaHusl.

VYpaBHEHHUSI ABWKEHUS B IPOEKIMH Ha BEIOPAHHYIO OCh UMEIOT B!

y=Vot-gt/2; V=Vo-gt.

AJTOPUTM pEUICHUS 3aJjaull 3aKI0YacTCsl B MCIOJIb30BAHIHM MCXOJHBIX ypaBHE- HHU JBIKEHHS B IMKIAX C
JIOCTaTOYHO MaJlbM IIIaroM H3MEHEeHHs BpeMeHHu, Hampu- mep, t += 0.001. MakcumanbHas BBICOTa MOABEMA
ompenesnsieTcs B ukie while npu ycinoBum, uro ckopocts V >= 0, a Bpems nosieta B 1ukiie do ... while, KoTopslii BbI-
MOJIHSIETCS O TeX MOp, MoKa KoopanHara y > 0.

1. Co3nanum npoekt conl23. HabepeMm koa nporpamMmsl B Tene Metona Main:

Console.Write("BBeauTe HayvanbHyw ckopocTb Vo (oT 12 pgo 40) m/c : ");
double Vo = double.Parse(Console.ReadLine()); // BBOA M ipeoOpa3oBaHUE
double t =0, y =0, V=Vo, g = 9.81 ; // 3agaHne HAYaJIbHBIX yCJIOBUI

// pacuer MaKCHUMaJIbHOHN BBICOTHI noabeMa Tejia B HUKIIC C TPEAYyCIIOBUEM
while (V >= 0)
{
V.= Vo - g*t; y = Vo*t - g*t*t/2; t += 0.001;
}

Console.WriteLine("Bpema = {0:f2} c, makc Bbicota = {1:f2} m", t, y);



// pacder BpeMEHH IMOJIeTa Tejla B IUKIIE C TOCTYCIOBHEM
do {

t += 0.001; y = Vo*t - g*t*t/2;

}

while (y > 0);
Console.WriteLine("Bpema noneta = {0:f2} c", t);
Console.ReadKey();

2. Ilporectupyem nporpammy. OTKOPPEKTUPYEM MPOTPAMMHBIN KOJ.

MHorue 3amaund TpeOylT MHOTOKPAaTHOTO BBOJA NAHHBIX. [ 3TOro MOXKHO HCHONIB30BaTh OECKOHEUHBIN
uuki while(true), BbIXOJ W3 KOTOPOro BBINOJHSIETCS B pE3yibTaTe MPOBEPKU BBOJIUMBIX TAHHBIX onepaTtopoM if B
Tene uukia, wii ki do...while() ¢ mpoBepkoii B ero mocrycioBun. CpaBHUM 3TH CHOCOOBI Ha IPUMEPE BBOJIA H
CyMMHUpPOBaHus uncen. JlJis 3aBepieHust BBOIUTCS OykBa «Q».

IIpumep 4
Peanuzayus mnocokpamnoeo 66ooa: beckoneunviii yuxi while.

1. Cozmanum mipoekT conl24. HaGepem koa mporpamMmsl B Teje MeToa Main:
// 0OBSIBIISIEM U MHUIATH3UPYEM TTEPEMEHHBIC

double n = @, sum = @; string s = "";
while (true) // 6eckoHeuHbIi UK While
{Console.Wr‘ite("BBenMTe yucno: ");
s = Console.ReadLine(); // BBOJI
if (s == "Q") break; // BBIXOJ M3 LIUKJIA TI0 YCIOBHUIO
if (double.TryParse(s, out n)) // mpeobpazoBanue B double
{ sum += n; // cyMMUpOBaHUE YUCET
Console.WritelLine("cymma = " + sum); }
}

2. Ilporectupyem nporpammy. OTKOPPEKTUPYEM MTPOTPAMMHBIN KOJ.
Hpumep 5
Peanuzayus mnocoxpamnoeo 66ooa: yuxn do...while.

1. Cozmaaum npoexT conl25. HaGepem ko mporpammsl B Tese Metoa Main:
// 0OBSBISIEM U HHULMATIH3UPYEM IIEPEMEHHBIE

double n = @, sum = @; string s = ""; do
{ Console.Write("BBegute 4ucno: ");
s = Console.ReadlLine(); // BBOI
if (double.TryParse(s, out n)) // mpeobpa3zoBanue B double
{ sum += n; // cyMMUupOBaHUE YUCET
Console.WriteLine("cymma = " + sum); }
// IOBTOpPSIEM BBOJ JIO TEX TIOP, TIOKA HE BBEICH CUMBOJI «Q»
} while (s!="Q"); // BBIXOJ U3 LIUKJIA TIO YCIOBHUIO

2. Ilporectupyem nporpammy. OTKOPPEKTUPYEM TPOrPAMMHBIN KOJ.
IIpumep 6
Bxnaowl 6 bankax ¢ npocmuimu u crodxcHulMu npoyenmamu (yuxa while).

1. Co3panum npoekt conl26. HabGepem kox mporpammel B Tesie Meroaa Main:



Console.Write("BBeauTe Ha4danbHbil BkAag (oT 100 po 500 py6: ");
double vklad = double.Parse(Console.ReadLine());
Console.Write("BBeauTe npoueHTHyw cTaBky (oT 10 po 30): "); double
proc = double.Parse(Console.ReadlLine());

// 3ajaeM HaYalIbHbIC 3HAYCHUS

double suml=vklad, sum2=vklad; int god=0;
while (suml < 2*vklad) // ycrioBue - yABOEHUSI CYMMBI

{ // BBITIOJTHSAEM BBIUUCIICHUS] HAKOTIJIEHHBIX CYMM U 3aJ1aéM IIpUpAIIeHUE Toa suml
+= proc*vklad/100; sum2 *= (1l+proc/100); god++; Console.WriteLine("rog {0},
6aHkl = {1}, 6ank2 = {2}", god, suml, sum2);

}
Console.ReadKey();

[Iporectupyem nporpamMmy. OTKOPPEKTUPYEM IIPOTPaMMHBIN KOJI.

IHopsinok BeIMOIHEHHSI PadOTHI
COBﬂaﬁTe KOHCOJIBHBIC ITPUJIOKCHU A, B KOTOPBIX BBINIOJIHAKOTCA 3aJaHHBIC ,Z[eﬁCTBHH:

Pabouee 3aganue
1. Beruucnsiercst cyMmma Bcex HedeTHbIX uncen oT nl 1o n2 (BBog nl, n2, nukin for).

2. BeraucnseTcs cymma KBaJpaToOB h HATypaJIbHBIX uncell, HaunHas ¢ K (BBox k
u n, K for).

3. TloBTOpSIIOTCSA BBIUMCICHMS TUIOIIAM Kpyra Mo BBOJMMOMY Pajuycy r A0 TeX Iop,
MOKa HE BBeJIcHA OyKBa Z Uiu Z.

4. 'enepupyetcs 8 ciaydailHbeix uncen B unteppaiie (—30, 30). BoiBogarcst 5Tu uucia u
COOOIIEHUSI: OTPUIIATEIHFHOE — MOJOXKUTENbHOE, UeTHOe — HeueTHoe (for, if).

5. T'enepupyetcst 10 ciaydaitapix uncen B untepBaiie (— 20, 20). BeiBoasTCS TOIB- KO
MOJIOKUTEINIbHBIE YKCIIa U cCOOOIIeHUs: YeTHOe — HeueTHoe (for, if).

6. 'enepupytorcst cinydaitnble uucina B uHTepBasie (—40, 40) no Tex mop, moka
ouepeaHoe yncio He npesbimaeT 30. BrIBOAATCS TOJNBKO HEYETHBIE YUCIA U COO0- IICHUS:
OTpHIIATEIBFHOE — MOJOXKHUTENbHOE (While, if).

7. T'enepupytorcs ciiydaiinele uncia B uHTepBaie (0, 20) 1o Tex mop, moka ux cymMma
HE MPEBBICUT S (BBOAUTCS € KiaBHaTypbl). HyMepyloTcsi U BBIBOJSTCS ATH YHUCIA U UX
cymma (mmkn while).

8. EsxxeTHEBHO KOJIMYECTBO OakTepuil yBenuuuBaeTcs Ha p %. Yepe3 CKONbKO IHEN
KOJIMYECTBO OAKTEpUl YBEJIMYUTCS B N i.

KoHTpo/bHBIE BONIPOCHI

1. Kak peanuzoBats 1k for B C#?

2. Kak peanuszoats 1uki while B C#?

3. Kak peanuzoBats 1uki do-while B C#?

4. Kak BbIITH U3 IIMKJIA paHbIlIe C TOMOIIBIO KIIFOYEBOTo ciioBa break B C#?

5. Kak mporycTuTh TEKYIIYyIO UTEPAIHIO IUKIIA U TICPEHTH K CIICAYIONIEH C ITOMOIIBIO KITFOUEBOTO CIIOBA
continue B C#?

6. Kak peann3oBaTh BIOKCHHBIC ITUKIIBI (UK BHYTPpH 1TMKIa) B C#?

7. Kak peann3oBaTh OECKOHEUHBIH IUKII C TTOMOIIBIO KIIF0oueBOTo cioBa while(true) B C#?

8. Kak peasmmzoBath 1k foreach miis mepebopa 371eMEHTOB B KOJIJIEKIMH (Harpumep, maccuse) B C#?

9. Kak BBIATH M3 BHEIIHETO [UKJIA U3 BJIOKEHHOTO IUKJIA C IIOMOIIBIO KITF0UeBOTo cioBa break B C#?

10. Kak oprann3oBath MUKIMYECKYIO JOTHKY C UCIIOJIb30BaHUEM peKypcuu B C#?



IIpakTuueckas padora Ne9
PabGora ¢ maccuBamu

]_[e.JIb paﬁoTbI: (opMypoOBaHIE HABBIKOB PabOTHI C OJHOMEPHBIMU MaccuBamu B CH.

TeopeTuquKaﬂ qacTb

MaccuB — VMEHOBaHHAs YMOPAJOUYEHHAsl MOCIENOBAaTENbHOCTh OJHOTHUIHBIX 3JIEMEHTOB, K KaXAOMY U3
KOTOPBIX MOXXHO OOpaTHTbCs MO MHAEKCY. s oOpamieHus K 3JeMEHTY MaccHBa IOCIE €ro UMEHH YKa3bIBaeTcs
WHAEKC dJeMEHTa B KBaApaTHBIX CKoOKkax: w[4], z[i]. Bo MHOrux ciy4asx WMHIEKC MOXXHO CYHTATh MOPSIKOBBIM
HOMe- poMm dieMenTa. B C# nagansHbIil nHIEeKC = 0 (3IEMEHTH HyMEPYIOTCS C HyJIS).

Bunsr maccuBoB B C#: omHOMEpHBIE, MHOTOMEpPHBIC (HApUMEp, ABYMEPHbIE, NPSIMOYTOJbHBIE), MacCHUBBI
MaccuBOB (jagged — UCHONB3YIOTCS TEPMHUHBL: CTYIIEHYa- ThIe, U3PE3aHHBIE U JIP.).

MaccuB OTHOCHUTCS K CCBUIOYHBIM THIIAM JaHHBIX (pacIojlaraeTcsi B XHIIE), MO- ITOMY CO3JaHHE MaccHBa
HAYMHAIOT C BBIJICICHHS IAMSTH TI0J] €T0 JJIEMEHTBI. DJie- MeHTAMH MacCHBa MOTYT OBITh BEJIMYHMHBI KaK 3HAYMMBIX,
TaK ¥ CCHUIOYHBIX THUIIOB (B TOM YHCJIC MACCHBBI), HAIPHUMED:

int[] w = new int[10]; // maccuB u3 10 1eIbIX Yncen;

string[] z = new string[1e0]; // maccuB u3 100 cTpoK;

Car[] s = new Car[5]; /l maccuB m3 5 o0BekToB THIa Car;
double[,] tb = new double[2, 10]; // mpsiMoyroabHBIN MaccuB 2 x 10; int[][] a =
new int[2][]; // MacCUB MacCHUBOB.

DIeMEHTH MACCHBOB 3HAYNMBIX THIIOB XpaHiAT 3Ha4YCHUA, MAaCCHUBBI CCbULIOYHBIX THIIOB — CCBUIKHW Ha 3JICMCHTBI.
[Ipu oOBsiBIEHNM MaccuBa €ro 3JEMEHTaM IPUCBaH- BAIOTCS 3HAYEHHS MO yMojdaHHio: 0 A 3HAYMMBIX TUIOB U
null I CCHUTOYHBIX.

PasmepHOCTh MaccuBa (KOTMUECTBO DIIEMEHTOB B MacCHBE) 3a/1a€Tcsl MPH 00b- SBJICHUH (BBIACICHUH MaMSTH)
1 HEe MOKeT 6I>ITI) HU3MCHCHA BIIOCJICACTBHU.

Pa3zMepHOCTh MOKET 3aaBaThCs YUUCIOM MM BBIPAXKEHUEM, HAIIPUMED:
int n = 5; string[] z = new string[2*n + 1].

BapuanTsl 1 npuMephl ONMCAHUS! OJHOMEPHOTO MACCHBA!
int[] a; // oOBsBIEHA TOJBKO CCHLJIKA HA MAacCHUB, IIaMATh IOJI SJICMEHThI HE BEHICIICHA;

int[] b = new int[4]; // 4 snemeHTa, 3HaUeHUs paBHbI 0;
int[] ¢ = { 61, 2, 5, -9 }; // pa3MepHOCTh BBIYUCIISCTCS;
int[] e = new int[4] { 61, 2, 5, -9 }; // ©30BITOYHOE OMHUCAHUE.

C sjeMeHTaMH MacCHBa MOKHO JIeJIaTh BCE, YTO JOMYCTHMO JUISl IEPEMEHHBIX TOTrO ke Tuma. [Ipu paboTte ¢
MacCHBOM aBTOMATHYECKH BBIMOJIHSAETCS KOHTPOJIb BbI- XO/Ia 332 €ro TPAaHMIIBI: €CIIM 3HAYCHHE WHCKCA BBIXOIHUT 3a
IpaHUIlBl MacCHBa, TeHe- pupyetcs uckimodenne IndexOutOfRangeException (cMm. padory 1.6).

Hawubonee pacnpocTpaHeHHbIC 33724k pabOThI C MACCHBAMHU:

— OMCK MHJAEKCAa W 3HAYEHUM 3aJaHHOTO JJIEMEHTa (HampuMmep, MepBOro, Io-
CJIEIHETO, MOJOXKUTEIHHOTO, OTPUIATEIBHOT0, MAaKCUMAJILHOTO U T. 11.);

— OTIpEJICJICHHE KOJIMYECTBA, CYMMBI, MPOU3BEACHHS, CPEIHEro apudMeTHuecKo- To
3a/IaHHBIX JIEMEHTOB (HAPUMEP, MOJI0KUTEIbHBIX, OTPULATEIbHBIX, OT 2 A0 §);

— COPTHUPOBKAa M aHAJIU3 BO3MOXHBIX BApUAHTOB PACIOJIOXKEHUS 3JieMeHTOB. [lpu

pa60Te C MaCCMBaMHM MCIIOJIB3YHOTCA HHUKIIbI. MHorue AeHUCTBUS C MacCH-
BaMH YTIPOIIAIOTCS MIPH UCTIOB30BAHUH aITOPUTMUUECKON KOHCTPYKIMH Tepedopa 3JEMEHTOB MacCHBa:

foreach (mun nepem in ums_maccuea)

{ Teno nukia }
rIe nepem — UM JIOKAIBHOM TEepEeMEHHOM IMKJIa, KOTopas M0 OYeped MPUHUMAET BCE 3HAUCHHMS 3JIEMEHTOB
MaccCHBa.
Hampumep s maccuBa:
int[] mas = {24, 50, 18, 3, 16,-7,9, -1 };
foreach (int x in mas) Console.WriteLine( x );
OyayT MoCieJ0BaTeIbHO BHIBEICHBI BCE YHCIIA.



Bce maccuBsl B C# nmMeroT oOmmii 6a30BbIi Ki1ace Array, ONpeelICHHBIN B PO- CTPAHCTBE UMEH System.
Hekoropsle cBoiicTBa 1 METOABI Klacca Array:

— Length (cBOICTBO) — KOJIMYECTBO 3JIEMEHTOB MaccuBa (M0 BCEM pa3Mep- HOCTSM);

— IndexOf (LastIndexOf) (cratuueckuii MeTO/I) — MOUCK MEpPBOro (MocieaHe-
T'0) BXOXKIICHHUS DJIIEMEHTA B OJJHOMEPHBIN MACCHB;

— Sort (cTaTMuecKuil METOJ) — yHOPAIOYMBAHUE 3JIEMEHTOB OJHOMEPHOI'O MAaCCHBA;
— Reverse — n3MeHeHUE NOpsJIKa CIIEJOBAaHUS AJIEMEHTOB Ha OOPATHBIN.
IHpumep 1

CDOpMUpO@ClHue U 861600 MACCUBOS HUCEIL.

1. Cozmaaum npoexT con131. HaGepem ko mporpammsl B Tene Mmetoaa Main:
Console.Write("BBeaute pa3MepHoOCTb MaccuBoB (oT 5 go 20) "); int n =
int.Parse(Console.ReadlLine());

int[] a = new int[n]; dint[] b = new int[n]; // 0OBSABICHHE MAaCCHBOB
for (int i = @; i < n; i++)
{
a[i] = i; b[i] = a[i]*a[i]; // 3aII0JITHEHUE MAaCCHBOB
Console.WriteLine("a[{0}] = {1}, b[{e}] = {2}", i, a[i], b[i] );
}

Console.ReadKey();
2. Ilporectupyem nporpammy. OTKOPPEKTUPYEM TPOrPAMMHBIN KOJ.
Ipumep 2

Dopmuposanue u b1600 MACCUBA CHPOK.

1. Cozmanum npoekT conl32. HaGepeM ko1 mporpaMmsl B Tesie MeToaa Main:
// OOBSBIIIEM M 3aIOJHAEM MACCUB JHEH HEIeIn
string[] dw = {"Bc","Mu","BT","Cp","Yt","NT","C6"};
// BBIBOJIUM pabovme JHH ¢ TIOMOIIKIO 1ukia for
for (int i = 1; i < dw.Length - 1; i++) Console.WritelLine(i +
" pabouuit peHb " + dw[i]);
// mepeOupaeM 1 BRIBOJUM BCE 3JIEMEHTHI ¢ TOMOINBI0 1ukia foreach
foreach (string day in dw)
Console.WritelLine(day);
// cHayasa TOJILKO OOBABIIEM MAaCCUB MECANCB, 3aTCM 3aIllOJIHACM ABa 3JICMCHTA
string[] ms = new string[12]; ms[6] =
"Mionb"; ms[7] = "ABrycTt"; int j = 0;
// mepeOupaeM U BBIBOAKUM DJIEMEHTHI C MOMOIIIbI0 1uKIIa foreach
foreach (string m in ms) Console.Write("{0}-{1}
Y, ++, m);
Console.ReadKey();
2. Ilporectupyem nporpammy. [Ipoananusupyem pe3ybTar.

IIpumep 3
Ceolicmea u memoouvl Knacca Array.

1. Co3zpanum npoekt conl33. HabepeM koa nporpamMmsl B Tene metoaa Main:
Console.Write("BBeaute pa3mMepHoOCcTb MaccuBoB (oT 5 go 20) "); int n =
int.Parse(Console.ReadlLine());

Random r = new Random();
// co3ganue sk3eMIusIpa kinacca Random



int[] a = new int[n]; // 0OBSBIICHHE MacCUBa
for (int i = 0; 1 < n; i++)

{
a[i] = r.Next(-20, 20); //3amOJIHEHUE MACCHBa CIIy4allHBIMU YUCJIaMU
Console.Write("{0,4}", a[i]); // BBIBOJI HCXOJTHOT'O MacCHBa
}
// noACYCT CYMMBI U KOJIMYECTBA OTPULATCIIBHBIX YUCCIT
int sum = @, num = ©; // 3ajanne HaYaJbHBIX 3HAUCHUH

foreach (int x in a)
if (x < @) { sum += x; num++; }
Console.WriteLine("\n Cymma oTpuuaTenbHbix = {0}, k-Bo = {1}", sum, num);

int max = a[@]; // TOMCK MaKCUMAJIBHOT'O AJIEMEHTA
foreach (int x in a) if (x > max) max = X;

Console.WriteLine("max = " + max);

Array.Sort(a); // COPTUPOBKA JIEMEHTOB MacCHUBa

foreach (int x in a) Console.Write("{0,4}", Xx);
Console.WriteLine();

Array.Reverse(a); // I3MEHEHUE TIOPSAKA CIICIOBAHMS
foreach (int x in a) Console.Write("{0,4}", x);
Console.ReadKey();

2. [Ipotectupyem nporpammy. CpaBHUM BBIBOJI SJIEMEHTOB JIByMs CIIOCOOAMH.

ITopsiiok BbINOJHEHHUS PadOThHI
C03,I[af/‘IT6 KOHCOJIBHBIC HpI/IJ'IO)KCHI/IH, B KOTOpI)IX BBIITOJIHAKOTCS 3a1aHHBIC HeﬁCTBHﬂZ

Pabdouee 3aganue

1. ITo BBeneHHOMY TOPSJIKOBOMY HOMEPY BBIBOJWTCS Ha3BaHWE JHS HEAETU U
KOJIMUEeCTBO JHEH J0 Be.

2. Ilo BBeaeHHOMY O003HAYEHHMIO TPAHCIOPTHOIO CPEACTBAa (a — aBTOMOOWIb, V —
BEJIOCHUIIE]l, M — MOTOILIMKII, P — MOE3/, S — CAMOJIET) BBIBOJIUTCS €r0 Ha3BAHUE U CPEIHSS
CKOPOCTb.

3. 3amanbl AMaroHaau MOHUTOPOB B aronMmax: 10.1; 11.6; 14; 15.6; 17; 19; 24; 27.
dopMupyeTcs U BEIBOAUTCS TaOJIHIIA TIEPEBOAA THATOHAJICH B CAHTUMETPHI.

4. ®opmupyeTcsl MacCHB M3 7 HATypaJbHBIX HEUYETHBIX YHUCEN. BBIBOASTCA 4uhc- Ja
KpaTHbIE 3.

5. @opmupyeTca MacCHB W3 7 LEJbIX ciaydaiHbix yucen oT 10 go 99. BeiBogsar- cs
YETHBIC YHCIIA U UX KOJINYECTBO.

6. @opmupyeTcsa MAcCUB U3 # LEJbIX ciydailHbiX yucesl oT —40 mo 40. BeiBo- nsTcs
HEYETHBIE OTPULIATENIBHBIE YHCIIA U UX KOJIUYECTBO.

7. @opMuUpyeTCd MacCUB M3 1 LEJIbIX CiaydailHbix umcen or —50 mo 50. Maccusn
yHOPSIOUMBACTCS: a) BBIBOJUTCS CyMMa U KOJHUYECTBO TOJIOKHUTEIBHBIX YHCEN;, 0)
BriBomsarcs uncia ot —20 mo +20.

8. *Ilo BBeAeHHOMY MOPSAIKOBOMY HOMEpPY Mecslla W JlaTeé BBIBOJUTCS: HAa3BaHUE
Mecsla, KOJIUYECTBO JHEW B HEM, KOJMYECTBO JHEH, OCTABIIMXCA JO KOHIA TEKyIIe- TO
Mecsla, Ha3BaHUE CIEAYIOLIEro MeCALA.

KOHTpOJII)Hl)Ie BOIIPOCHI

1. Kak 0OBsBUTh M1 MHULIMATU3UPOBATH OJJHOMEPHBIN MaccuB B C#?

2. Kak nonmyuuts JUIMHY (KOJIMYECTBO 3JIEMEHTOB) OJIHOMEPHOro MaccuBa B C#?

3. Kak noiy4yuts 3HaueHHuEe KOHKPETHOTO 3JIEMEHTa B OJJHOMEPHOM MAacCHUBE M0 YKa3aHHOMY MHJEKCY B
C#?

4. Kak n3MeHUTh 3HaU€HUE KOHKPETHOI'O JIEMEHTAa B OJJHOMEPHOM MAacCUBE N0 YKa3aHHOMY HMHIEKCY B
C#?



5. Kak nepebpaTh Bce 37IeMEHTHI OJJTHOMEPHOTO MacCHBa C TIOMOIIbIO ukIiIa B C#?

6. Kak HaliTu MUHMMAaJIbHOE WJIM MaKCUMaJIbHOE 3HaU€HHE B OJJHOMEPHOM MaccuBe B C#?
7. Kak oTcopTUpOBaTh OTHOMEPHBIN MaccuB B C#?

8. Kak npoBepuTh HaJIM4KME ONPEIEICHHOr0O 3Ha4€HUs B OJHOMEPHOM Maccuse B C#?

9. Kak ckonupoBaTh OJHOMEPHBIN MacCcHUB B pyroi maccus B C#?

10. Kak npeobpazoBath o1HOMEpHBII MaccuB B criucok (List) B C#?

IIpakruueckas padora Nel(
Pabora ¢ AByMepHBIMH MacCUBAMU

]_[e.JIb paﬁoTbI: (opMHupOBaHUE HABBIKOB pabOTHI C IBYMEPHBIMH MaccUBaMu B CH.

TeopeTuquKaﬂ HacTb

B s3eike C# pasnuyaroT JABYMEPHBIE MACCHUBBI JBYX BUJOB. NPSIMOYTOJbHbIE (Tabiuiia ¢ OJUHAKOBBIM
KOJMYECTBOM DJIEMEHTOB B CTPOKax) M CTymeHdYartele. lIpu- Mepsl ommcaHus NPSAMOYTOJbHBIX JIBYMEPHBIX
MacCHBOB:

int[,] a; // 0OBABIEHA TONBKO CCHUIKA, IAMATH [0 2JIEMEHTHI HE BBIJEICHA;
int[,] b = new int[2, 3]; // 2 ctpoku, 3 cTonbna, anemMeHThl paBHbl 0 int[,] ¢ =
{ {1, 2, 3}, {4, 5, 6} }; // pa3MEpHOCTH BBIYHCIIACTCS

int[,] d = new int[2,3] { {1, 2, 3}, {4, 5, 6} }; // M30BITOYHOE OIHCAHUE.
K snemeHty aBymMepHOro MaccuBa OOpaIlaioTCs, yKas3blBash HOMEpP CTPOKHM M CTOJNOIA, Ha IEepecedeHUH
KOTOpBIX OH pacnoinoxeH b[i,j]. [lepBblil HHAEKC Bceraa BOCIPUHUMAETCS KOMIMIATOPOM, KaK HOMEP CTPOKH.

Ipumep 1
Dopmuposanue u 861600 08YMEPHO20 MACCUBA 3A0AHHBIX YUCE.

1. Coznanum nipoext conl41. HaGepem ko mporpammel B Tese Metoga Main:
// bopMHpyeM MPSIMOYTONBHBIA MaCCHB YMCEN U3 ABYX CTPOK
int[,] ar = { { 11,12,13,14,15 }, { 21,22,23,24,25 } };
// ¢ momomkto foreach Bce aIeMEHTHI BHIBOAATCS B OJIHY CTPOKY
foreach (int x in ar) Console.Write("{0,4}", x);
Console.WriteLine();
// BBIBOAUM YHCIIa TIOCTPOUHO (B popMe TaOIHUIIbI)
for (int i = 0; 1 < 2; i++)
{
for (int j = @; j < 5; j++) Console.Write("{@,4}", ar[i,j]); //j-a cTpoka
Console.WriteLine(); // mepexo]1 Ha CIEYIOUIYI0 CTPOKY

}
Console.ReadKey();

2. Ilporectupyem nporpammy. OTKOPPEKTUPYEM TPOrPAMMHBIN KOJ.
Ipumep 2
Dopmuposanue u 861600 MabAUYbL YUCEI.

1. Coznanum npoekT conl42. HaGepeMm ko1 mporpaMmsl B Tesie MeToaa Main:
Console.Write("BBeaute konuyectBo cTpok (n<9): "); int n =
int.Parse(Console.ReadLine()); Console.Write("BBeguTte



KoanyecTBo cTonbuoB (m<9): "); int m =
int.Parse(Console.ReadLine());
// OOBSABISIEM MAaCCUB YHCEN U3 N CTPOK U M CTOJIOIOB
int[,] mas = new int[n, m];
// MOCTPOYHO 3aIOJIHSAEM MAaCCUB IIEIBIMH YUCIIAMHU
for (int 1 = 0; 1 < n; i++)
{

for (int j = @; j < m; j++) mas[i,j] = 10*i + j; // 1-s1 CTpOKa

// MOCTPOYHO BBIBOIUM 3JIEMEHTHI MaccuBa (B (hopMe TaOIHIIbI)
for (int i = 0; 1 < n; i++)

{
for (int j = 0; j < m; j++)
Console.Write("{0,4}", mas[i,j]); // BBIBOJ JIEMEHTOB 1-1 CTPOKH
Console.WritelLine(); // Iepexo Ha CIeAYIOIIYI0 CTPOKY
}

Console.ReadKey();

2. IIporectupyem nporpammy. OTKOPPEKTUPYEM NMPOTPAMMHBIN KOJI.

B CTYNICHYATBIX MacCcCHBaX KOJIMYECTBO JJICMCHTOB B PAa3HBIX CTPOKaX MOXET
pas3nvyaTbCA. B mnamstu XpaHuTcCAa CTyHCH‘IaTI)II\/II MacCCMB HHA4€, 4YEM HpﬂMOerHBHBII\/'I — B BHJC HCCKOJIBKHX
BHYTPCHHUX MACCHUBOB, Ka)KI[LII‘/'I H3 KOTOPBIX HMMCCT CBOH pasMep (MaCCI/IB MaCCI/IBOB). KpOMC TOT'O, BBIACIIACTCSA
oTAeNnbHAs 00JIACTh TAMSATH IS Xpa- HEHHS CCHUIOK Ha KaXIbI M3 BHYTPEHHHX MAacCHBOB. [lom Kakmbrii u3
MaCCHUBOB, CO- CTaBJIAIOIIINX CTyrIeH‘IaTBIfI MacCCHuB, INIaMsTh Tpe6yeTcsl BBIJCIISATH SIBHBIM 06p2130M.

HpI/IMepBI OMMUCaHuA CTYIICHYATBIX ABYMCPHBIX MAaCCUBOB:

int[]1[] a = new int[3][]; // BblAC/ICHHUE IAMSTH MO CCHIIIKHA Ha 3 CTPOKH
a[@] = new int[5]; // Beiienenne namatu moa 0-ro cTpoxy (5 smemMeHToB) a[1] =
new int[3]; // BBIIENIEHUE TIaMsITH TOJ 1-10 cTpoky (3 anemeHTa) a[2] = new

int[4]; // BBIAENEHUE MaMATH MO 2-10 CTPOKY (4 DJIeMEHTa)
Coxkpamennbsiii BapuanT: int[][] a = { new int[5], new int[3], new int[4] };
OO6pammenue k daeMedTaM crynendaroro maccuBa:  a[0][3], a[1][2], a[i][j].

IIpumep 3
@opMupoeaHue U 861600 cmyneHdamoco maccuea vucei.

1. Co3nagum npoekt conl43. HaGepem ko mporpaMmsl B Tesie MeToia Main:

// TIOCTPOYHO OOBSBIIIEM W 3aIOJTHSIEM MAaCCHB U3 3-X OJTHOMEPHBIX MaCCHBOB
int[][] jag = new int[3][]

{ new int[] {3,7,9,5,12}, new int[] {2,4}, new int[] {1,3,5} };

// TOCTPOYHO BBIBOJMM TPH BHYTPEHHUX OJTHOMEPHBIX MacCHBa

foreach (int[] arr in jag)

{ foreach (int a in arr) Console.Write("{0,4}", a);

Console.WriteLine();

}
Console.ReadKey();

2. Ilporectupyem nporpammy. OTKOPPEKTUPYEM TPOrPAMMHBIN KOJ.

Iopsinok BeINOIHEHNsI padOThI
C03I[aﬁTe KOHCOJIBHBIC ITPUJIOKEHUA, B KOTOPBIX BBIIIOJHAIOTCA 3aJaHHBIC Z[eI\/'ICTBI/ISI:

Pabouee 3ananue

1. ®opMupyeTCs U BEIBOJAUTCS MPSIMOYTOIBHBIN MacCHB (5 CTPOK M 6 CTOJIOIIOB) HEITBIX
cinyyaiiHeix yncen oT —40 no 40. Beruucnsercs U BBIBOJUTCS: a) CyMMa YHCENl B KaXJI0H
cTpoke; 0) cpeaHee apuhMETHUECKOE YUCEN B KAXKJIONH CTPOKE;

2. ®opMmupyeTcss U BBIBOJUTCA MNPSAMOYTOJIbHBIM MAaccuB (n CTPOK M M CTOJIO- 1IOB)



HeNnbIX ciaydaHbix gucen oT —50 mo 50. BerumcnsieTcss ¥ BBIBOOUTCS: a) CpelHee
apu(pMETUYECKOE OTPUILIATEIbHBIX YHCEI B KaXJOHW CTPOKE; B) CyMMa M CpeaHee
apu(pMETUIECKOE TOJIOKUTEIBHBIX YETHBIX YUCET B KaXJIOW CTPOKE; /1) CYMMa M CpeJHee
apu(pMETHIECKOE BCEX YUCET.

3. ®opMupyETCS U BBIBOJUTCS MPSIMOYTOIBHBI MAacCHUB — Ta0JIMIIA YMHOXEHUS JBYX
yucen ot 1 go 10.

Tabnuua YMHOXEHWA
3 4 5 b T 8 9 18
& g 10 12 14 16 18 20
9 12 15 18 21 24 27 30
12 16 20 24 28 32 36 40
15 20 25 30 35 40 45 50

W=
oo dh M

4. ®opMupyeTcst U BEIBOAUTCS NMPSAMOYTOJIbHBIM MaccuB (6 CTPOK U 8 CTOJIOLOB) IETBIX
ciydaiHbIx yucen oT —70 10 70. Beruucnsercst ¥ BBIBOAUTCS: a) MAKCUMAaJIb- HBIM 2JIEMEHT B
Ka)KOM CTpoKe; 0) MUHUMAJIbHBIN MOJOKUTEIbHBIN 3JIEMEHT B KaXK- JOM CTPOKE.

5. ®opMupyeTCS U BBIBOJUTCSA MPSIMOYTOJIBHBIM MacCuB (# CTPOK M m CTOJNO- 110B)
LEebIX cydaiHbIX yncen oT —90 no 90. Beruucnsercs u BBIBOAUTCS: a) MUHU- MaJbHbBIN U3
BCEX OTPHUIIATEIBHBIX MIEMEHTOB; 0) MaKCUMAaJIbHBIN U3 MOYyJIEH BCEX JIIEMEHTOB MAaCCHBA.

6. *dopMupyeTcst U BBIBOAUTCS MPSAMOYTOIBHBIA MacCUB (7 CTPOK W m CTOJO- 1IOB)
HenbiX caydaHbix uncen oT —80 1o 80. Beiuncnsercs: v BBIBOJUTCS: a) B KaXK- JIOM CTPOKE
HaXOJUTCSI MUHUMAJIBHBINA AJIEMEHT U 3aMEHSETCS HyJieM; 0) B KaXKJIOM CTOJ0IIe HaXOAUTCS
MAaKCHUMAaJIbHBIN 3JIEMEHT U 3aMEHSIETCS €IMHULICH.

7. ®opMupyeTcss MAacCUB U BBIBOJIUTCS TPEyrojibHas TabOiuila, 3amoJIHEHHAs: a)

HULIaMU; 0) HYJISAMHU.

[ I —
—
0000000
00000
[oNoRoNoNo]
o000
000
o o]

—t ok el ok —h
-t ok ok -k
—
—

KoHTpoJibHBIE BONIPOCHI

. Kak 00BbsIBUTh M HHULIMAIU3UPOBATH IByMEpHbIN MaccuB B C#?

. Kak mosry4uTh KOMM4YecTBO CTPOK M CTOJIOIOB B IBYMEpHOM MaccuBe B C#?

. Kak noiyuuts 3HaueHuEe KOHKPETHOTO 3JIEMEHTA B IBYMEPHOM MacCHUBE 110 YKa3aHHbIM uHAekcam B C#?
. Kak u3meHuTh 3HaueHne KOHKPETHOTO 3JIEMEHTa B IBYMEPHOM MacCHBe 110 YKa3aHHBIM uHAekcam B C#?
. Kak nepebpaTh Bce 371€eMEHTHI ABYMEPHOI'O MAacCUBa C MIOMOILBIO BJIOKEHHBIX IUKIOB B C#?

. Kak ckonupoBarth OJIMH IBYMEPHBIN MaccuB B apyroi B C#?

. Kak npoBeputh Hajinumue OnpeieIeHHOr0 3HaY€HMsI B IBYMEPHOM MAacCHUBE U IOJIYYUTh €r0 UHAEKCHI B
C#?
. Kak orcopTrpoBath CTpOKH MM CTOJOLBI B AByMEPHOM Maccuse B C#?
. Kak mpeoOpa3oBarh 1ByMepHBI MacCHB B OAHOMEpHBIN B C#?

10. Kak co3natp "pBanbiit” (jagged) maccuB B C# 1 Kak UM HOJIB30BATHCS ?

oo™ a9 s W —



IIpakTuueckas padora Nell
O0pabdoTka UCKIIOYEHH N

Hean padoTei: popMupoBaHUEe HABHIKOB 00PAOOTKU UCKITIOUCHUM.
TeopeTnueckast 4acTh

BaxxupiM mokazareneM 3(PQPEKTUBHOCTH KOMIIBIOTEPHBIX MPOTpPaMM SBISETCA 3amurta oT cOoeB. [lis
MOBBIIICHHUS HAJIGKHOCTH HEOOXOJUMO MPEIYCMOTPETh 00pa- OOTKY KPUTHUYECKHX CUTYAIMH, KOTOPBIE MOTYT
BBI3BIBATH OIMMOKH B pab0OTe MPHIIO- JKeHUH. [lepedncinmM OCHOBHEIE CIIOCOOBI 3alTUTHI OT COOCB.

— Kontponb (hopMata BBOAUMBIX JaHHBIX — «yMHbI» napcuHr (meron TryParse): int
a; if (lint.TryParse(Console.ReadLine(), out a) )
Console.WriteLine("Hesepnbiit dbopmar");
Console.WriteLine(a);
— KOHTponb [IOMyCTUMBIX 3HAYEHWW BBOJMMBIX JAHHBIX, HAlpuMep, MpPU HWHKaI-
CYJIALIMU TOJIeH ¢ MOMOIIIBbIO «YMHBIX)» CBOMCTB (set — get).
— KonTpones omnepamuii u pe3ynbTaroB, HAaNpUMeEp, MYTEM JIOKAJbHOW IIPOBEPKHU
MCIIOJIb30BaHUsI BCTPOCHHBIX METOJOB C TOMOIIIBIO YCIOBUM, HAIIPUMED:
if (a<0) Console.WriteLine("Hesepnoe 3nauenue < 0");
— KoHTpons kpuThueckux (4acTo HENpEeABUICHHBIX) curyauuil. VckirounTenbHas

curtyanusa, N HCKJIKYECHUE — 53TO BOBHUKHOBCHHUC COGBITI/UI,
(yacTo HempenBUACHHOTO WJIHM aBapUIHOT0), KOTOPOE MOPOXKIAETCS HEKOPPEKTHBIM MCIOJIb30BaHUEM KOMAaH WIN
anmapatypsl. Hanpumep: neneHvie Ha HOJIb, OOpaleHHe 10 HeCYIIECTBYIOIIEMY aapecy MaMsTH, TOIMBITKA IPOYUTATh
HeCyIecTBYyomumi (aitn. Mcnomp30Banne MeXaHH3Ma HUCKITIOUCHHH TO3BOJISET JTOTUICCKU Pa3/ICITUTh BBI-
YUCIMTEIBHBIA TPOIIECC Ha JBE YaCTH — OOHApY)KCHHWE aBapUUHON CUTyallMd W €€
00paboTKy. TUUYHBIN CHHTAKCHUC:

try { KOHTpoJIMpyeMblii OJIOK }
catch { 6ok oOpaboTku uckimodenus } finally
{ Onoxk 3aBepiieHus }
B koHTpOnmpyeMmblil OJIOK try BKIIIOYAIOTCS TOTEHIMAIbHO ONacHble ()parMeH- Thl MpOrpaMMHOro kona. Bee
CI)YHKI_II/II/I, IIPAMO HUJIM KOCBECHHO BBI3BIBAEMBIC U3 3TOT'O 6.]'[01(3, TaKXKC CUHUTAIOTCA €EMY IMPUHALJIC)KAIITNMU.

B omHoM wmnm HeckodpKMX OiloKax oOpaboTKM HWCKIoUeHuil catch ommceiBaercsi, Kak 0oOpabaThIBarOTCS
OKOKU pa3IMYHbIX THIIOB:

catch (Tum ums1) { oOpaboTka KOHKpeTHOM oImKMOKY } catch
(tunm) { oOpaboTka ommOKM 3a7aHHoro TUMa } catch §{

o0paboTka 1t000#, 4acTO HEM3BECTHOU OMIMOKHU }
HeoOs3arenbubiii 610k 3aBepumieHust finally BbIMonHsETCS HE3aBUCHMO OT TOTO, BO3HMKJA JIM OIIMOKa B
KOHTpOJIHpyeMoM Osioke uin HeT. COOCTBEHHBIE HCKIIOUYE- HUSI MOXKHO CO3/aBaTh onepaTtopoM throw.
Mexaau3M 00pabOTKN UCKITIOUCHIH:

— (pyHKIMSI MM oniepalys, B KOTOPOM BO3HUKIIA OIIMOKA, TEHEPUPYET UCKITFOUEHHE;

— BBITIOJTHEHUE TEKYIIEro 0JIoKa MpeKpallaeTcsi, UIETCs COOTBETCTBYIOMIMM 00-
pabOTUYUK UCKIIIOUECHHS U €My NepeAaeTCsl yIpaBIeHUE;

— eclii 00pabOTUMK HE HAMJIeH, BBI3BIBAECTCSA CTaHAPTHBIA 00padOTUHK;

— HaKoOHel, BeInojHseTcs 0ok finally, eciiv oH mpuUcyTCTBYeT.
Just paboThl ¢ WCKITIOUeHMsIMU TipeHa3zHaueH kinace Exception. IIpuBeneM He- KoTOpbIe CTaHAapTHBIC
HUCKIIIOUCHU A



— FormatException — nomnbITka niepegate B METO/1 apryMEeHT HEBEpHOro (hopmara;

— InvalidCastException — omu6ka nmpeoOpa3oBaHus THIIA;

— ArithmeticException — omm0ka apudmeTrdeckux oneparuii wim npeoodpa-
30BaHU;

— DivideByZeroException — nonbITka JieJIeHUs] Ha HOJIb;

— OverFlowException — nepenoiHeHe BbINOTHEHUS apUPMETHUECKUX OTIEPALIHif;

— IndexOutOfRangeException — nHIeKC MaccuBa BBIXOJWT 3a T'PAHULBI THA-
a30Ha;

— OutOfMemoryException — HeJOCTaTOYHO MaMATH JJIsl CO3JaHUsI HOBOT'O OOBEKTA;

— StackOverFlowException — nepenoyjiHeHe CTEKA;
[TpumMep TUITUYHOI MOCIIEIOBATENBHOCTH 00PAOOTKH HCKITIOUSHHIA:

try { KOHTpoJupyemblil OJIOK }

catch ( DivideByZeroException ) { obpabotka nenenns Ha 0 } catch (
OverflowException ) { o0OpaboTKa MepernoyHEeHUS }

catch (IndexOutOfRangeException) { obpaboTka HeBepHOTrO WHAEKCcAa MaccuBa } catch
(FormatException) { oOpabotka HeBepHOTO (hopmaTa }

catch { 00OpaboTKa BCEX OCTAbHBIX UCKITFOUCHUM }

HekoTtopsle BaxkHbIe cBOlcTBa Kilacca Exception:

— Message — TEKCTOBO€ OIMCAaHKE OMMOKH (TOJBKO JIJISl YTCHHUS);

— Source — nMs 00BEKTA, CTCHEPUPOBABIIIETO OIIHUOKY;

— TargetSite — meTo1, CreHEpUpPOBaBUINII OLLINOKY;

— InnerException — ccpuika Ha HUCKITIOYEHUE, TOCTYKUBIIEE TPUUMHON TEKYIIETO.

Ipumep 1
Obuapyacenue u obpabomxa owubra oenerus Ha 0.

1. Cozmanum mipoekT conl51. HaGepem ko mporpammsl B Tene Metoaa Main:

Console.Write("BBegute penumoe ");
int a = int.Parse(Console.ReadLine());
Console.Write("BBegute penutenb "); int b =
int.Parse(Console.ReadLine());
// B HpOBepHCMLII;'I 6J'IOK BKJIFOYHM OII€pannro ACJICHUA U BBIBOJ pE3yJibTaTa
try { Console.WritelLine(a / b); }

// obpaboTka ormmbku AeneHus Ha 0 U BBIBOJ CUCTEMHOTO COOOIICHHUS

catch (DivideByZeroException e)
{ Console.WriteLine(e.Message); }

// 06paboTKa HEONO3HAHHOM OIMMOKH, BEIBOJ COOCTBEHHOI'O COOOIICHHS catch
{ Console.WriteLine("Mpou3owna ownbka"); } Console.ReadKey();

2. IIporectupyem mnporpammy. CpaBHUM pe3yJibTaTbl OOpaOOTKM HUCKIIOUEHUN MpU
BBO/IE PA3JINYHBIX LENbIX yucen u 0.

3. 3akommeHTUpYyeM nepBbii 0510k catch. CpaBHUM pe3ynbTaThl B ATOM CIlIydae.

4. CHuMEeM KOMMEHTHUpOBaHUE. byieM 1moodyepeHo U3MEHSATh TUI TTIEPEMEHHBIX
au b Ha double: double a = double.Parse(Console.ReadLine());

5. CpaBHHM pe3yibTaThl 00PaOOTKH UCKITFOUCHHM.

IIpumep 2
3a0an cmpokoswlii maccug oOueti Hedeau. Cocmaeum npozpammy, KOmopas Hno
66COCHHOMY HOMEpPY 6bl8OOUM HA36aHUe OH Hedelu U Koauuyecmeo OHell 0o Bc, a
makaice obpabamvieaem owmudKU hopmama 66004 U 8bIX00ad UHOEKCA 34 2PAHUYBL MACCUBA.

1. Co3ganum mpoekt conl52. HaGepem kox mporpammsel B Tenie Metoaa Main:
// co3manuM MaccHB JTHEH HeJeH



Str‘ing[] dW - { lchll, III-IHII, llBTll, Ilcpll’ llLlTll, III-IT") IIC6II };

Console.Write("BBeante Homep AHA Hepenn (O - 6) ");
// B IpOBepsieMbIil OJI0K BKIIFOUUM BBOJI HOMEPA U BHIBOJ] COOOIICHUS
try {

int i = int.Parse(Console.ReadLine()); Console.WriteLine("{0},
fo Bc {1} pHen", dw[i], 6 - i);
}

/I 06paboTKa OMmMOKN BBIX0/1a MH/IEKCA 3a TPAHUIIBI THana30Ha
catch (IndexOutOfRangeException e)
{ Console.WritelLine(e.Message); }
/I obpaboTka ommbku hopmaTa BBOJIA
catch (FormatException e)
{ Console.WritelLine(e.Message); }
// 00pabOTKa HEONO3HAHHOM OIUOKH
catch { Console.WriteLine("Ouwnbka"); }
Console.ReadKey();
2. Ilporectupyem nporpammy. OTKOPPEKTUPYEM MPOrPAMMHBIN KOJ.
3. CpaBHHM pe3yabTaThl 00paOOTKH MCKITFOUCHUIA MPU BBOJIE Yncel > 6 1 OyKB.
4. Uccnenyem, Kak BIMSET MNOPSAOK ciegoBaHus OnokoB catch Ha o0paboTky

UCKJIIOYEHUHN OT OJIHOTO OJI0Ka try.

IIpumep 3
Cocmagum npozpammy, 6 Komopou 0opabamvleaemcs OuudOKa nepenoaIHeHus.

1. Co3panum npoekt con153. HabepeMm ko mporpaMmsl B Tesne Mmetoga Main:
// B IpoBepsieMblIii 0JI0K try BKIFOYMM BBIYMCIICHHE U BBIBOJI,
// mpoBepsieMoe BbIpakeHHe 3akiarounM B checked
int a = 1000; int b = 3000; try {
int pro = checked (a*a*b);
Console.WriteLine("Mpou3sepenne = {0}", pro);

}

// 06paboTKa OMHOKA MEPEOTHEHHS
catch(OverflowException e)
{ Console.WriteLine(e.Message); }

// 0O0paboTKa HEOMO3HAHHON OIUOKH catch {
Console.WriteLine("Ouwunbka"); }
Console.ReadKey();

2. IlpotectupyeM nporpammy. OTKOPPEKTUPYEM MPOTPAMMHBIN KOJ.
3. Ynanum checked. CpaBHUM pe3ynbTaT B 3TOM CIydae.

IHopsinok BeINOIHEHNSI padOThI
COBHaﬁTe KOHCOJIBHBIC IIPHUJIOXKCHUS, B KOTOPBIX BBINIOJIHAKOTCA 3a1aHHBIC ueﬁ— CTBHA U 06pa6aTLIBaI-OTC$I
HUCKIIIOUYCHUA .

PabGouee 3ananue

1. Beiuncnsiercsa cuia TOKa I = u/r 1O BBEJICHHBIM 3HAUYCHUSAM HANPSOKEHUS U
conpoTuBiIeHUs (TUM int):

2. PaccTosuug no 38e3q1 a =5 u b = 8000 CBETOBBIX JIET BEIYUCIIAETCSI B KM U M
sa =a*365%24*3600*300 000 (xkm).

3. IIpoBepsieTcss MPaBUIBHOCTh BBOJA JIOTMHA M MapoJisl, COCTOAIIMX TOJBKO H3
u@p.

4. 3agaH CTpPOKOBBIM MaccuB MecsueB. [lo BBeAEHHOMY MOPSAKOBOMY HOMEPY
Mecs1ia BEIBOJUTCS Ha3BaHHUE MECSIla U KOJIUUECTBO JHEH B HEM.

5. Boruucnstores 3HaueHust PyHKIUN OT LETOYUCIEHHBIX apIyMEHTOB:



a) y=x+5)/(x-7) 6600 X
B) z= (X—Y)/cos(x) 6600 X Ny
6. 3ajan cTpOKOBBIN MaccuB ropofos: bpect, Burebdck, ['omens, Munck, [Tonork. ITo
BBEJICHHOI NIEpBOI OYKBE MIJIM HOMEPY BBIBOJIUTCS Ha3BaHUE rop-.
KoHTpoJIbHBIE BONIPOCHI
1. Uto Takoe uckitouenure B C# 1 3a4eM OHO UCIIONIb3YETCs?
2. Kak 006paboTath HCKIIOUEHHUE C TOMOIIBI0 OJ0Ka try-catch B C#?
3. Yto Takoe 610k finally u kak oH cBsi3aH ¢ 06paboTKoi uckiItoueHuid B C#?
4. Kak co3maTte COOCTBEHHOE IT10JIb30BaTEIbCKOE UCKITOUeHue B CH?
5. Kax BeIOpocuts uckimtouerne B C# ¢ UCIoIb30BaHNEM KITIOYEBOTO cioBa throw?
6. Kak M0oxHO 00paboTaTh HECKOIBKO Pa3HBIX TUIIOB UCKIIOUYECHHUH B 0JTHOM OJtoke catch B C#?
7. Kak ucnionb3oBath 010K try-finally /uist BRIIOJTHEHUS KOJ1a HE3aBUCUMO OT BO3HUKHOBEHUS UCKITFOUCHUIN
B C#?
8. Kak nonyuuts nH(GOpMAINIO O BO3HUKILEM HCKIIOYEHUH (TUII, COOOIIEHHE, CTEK BHI30BOB) B C#?
9. Kak ucnonb3oBathb 0110k using B C# AJ11 aBTOMaTUYECKOTO OCBOOOXKICHUSI PECYPCOB MIPU
BO3HMKHOBEHUH MCKIIFOYECHUIT?
10. Kak nepexBatuth u 00padboTaTh HeoOpaboTaHHOE UCKITIoUeHue B C#?

IIpakTn4yeckas padora Nel2
Pabora ¢ cumBos1aMu

Ilenv pabomur: GopMupoBaHUE HaBBIKOB pa0OTHI ¢ cUMBOJIaMu B CH#.

Teopernyeckasi 4acThb
Jus paboTel ¢ cuMBoaMu npenHasHadeH Tan char. EMy cooTBeTcTtByer 6a30- BbIil kinacc System.Char. B
maMsTH TepeMeHHas Tuma char mpeacraBisiercs 4mciao- BBIM KOIOM CHMBOJa. TpeOyercs mpeoOpa3oBaHue B
CUMBOJ:

char ch = 'A"; // B mepemeHnHou ch kox 65

int k = 100; ¢ = (char)k; // mpeobpazoBanue B cumBos “d’ ¢ kogom 100

[Ipu BBOJIE CMMBOJIA C KiIaBuaTyphl MeTosioM Read() u Haxkatuu knasuiu Enter B Oydep momnanaer ero ko, a
Tarke Kojbl Haxatus kiapumm (13) u konna crpoku (10). int k = Console.Read(); // B mepemenHol Ko
cumBosia +13+10

char ch = (char) Console.Read(); //BmnepemeHHou cumBoa +10+13

Jlyume ucnons3oBarh MeToslT ReadLine() u pazbopky cTpoku:
char s = char.Parse(Console.ReadLine()); // B TEpEeMEHHOM TOJHKO CHUMBOJ

Hexkotopseie meroas! knacca Char:

— IsDigit(s), IsLetter(s), IsLower(s), IsUpper(s), IsPunctuation(s), IsCon- trol(s)
BO3BpAILalOT true, eCii CUMBOJ § ABJISIETCS COOTBETCTBEHHO: U (PPOii, OyK- BOM, CTPOUHOM,
3arjaaBHOM OYKBOM, 3HAKOM ITyHKTYalllH, YIIPABJISIOIIUM CUMBOJIOM;

— GetNumericValue(s) Bo3Bpallaer 41ciioBO€ 3HaUEHHE, €CIIM CUMBOJI § LU(Dpa;

— ToLower(s), ToUpper(s) u3MeHsII0T perucTp OyKB (B CTPOUYHBIE WJIM 3arjlaBHbIE);

— ToCharArray(str) npeoOpa3ytoT CTPOKY B MAaCCUB CUMBOJIOB.

Ipumep 1
Onpeodenenue kame2opuu 66e0eHHO20 CUMBOIA.

1. Cozmanum nipoekt conl61. HabGepem koj nporpammel B Tene Metoga Main: int k;

char ch; string mes = ""; //00BsBIIEHUE MEPEMEHHBIX do {
// MTOBTOpEHKE BBOJIA B IIMKJIE C TIOCTYCIIOBHEM
Console.WritelLine("BBeaguTe cumBon: ");

k = Console.Read(); ch = (char)k; //BBoA U npeoOpa3oBaHKE KOJAa B CUMBOII
// MpoBepKa KaTeropuu CHMBOJIA



if (char.IsLetter(ch)) mes = "6bykBa"; else if
(char.IsDigit(ch)) mes = "uudpa";
else if (char.IsPunctuation(ch)) mes = "3Hak nyHkTyauun"; else
mes = "ynpasnawwun cumson";
Console.WriteLine("BeegeH cumBon {0}, ero kog {1}, ato {2}", ch, k, mes);
} while (ch != 'Q"); // 3aBeplIeHNuE UKJIA TIPU BBOJIe OYKBBI Q
Console.ReadKey();

2. IIporectupyem nporpamMmmy. OTKOPPEKTUPYEM ITPOTPAMMHBIN KOJ.
Ipumep 2
Iloocuem konuyecmea u cyMmul 6cex cOOEPHCAUUXCS 8 CIMPOKe YUPp.

3ameTnM, uyTo cuMBosiaM LUdp oT 0 10 9 cOOTBETCTBYIOT KOIBI OT 48 10 57.
1. Co3gagum npoekt conl62. HaGepem ko mporpaMmsl B Tesie MeToia Main:

Console.WriteLine("Beegute CTpOKy: ");
string str = Console.ReadLine(); // BBOJ CTPOKH
intk =0, sum = 0; // 3amanne HavYalbHBIX 3HAYEHHUI
foreach (char s in str) // mepebop Bcex CUMBOJIOB CTPOKU
{
if (char.IsDigit(s)) //ecnu ouepeaHON cuMBOI IUdpa,
{ k++; sum += s-48; //cauTaeM K-BO U CyMMY H}P
Console.Write(s +" "); //BBIBOJUM LU PBI
}
¥

Console.WriteLine("\nB cTpoke {0} uudp, ux cymma = {1}", k, sum);
Console.ReadKey();
2. Ilporectupyem nporpammy. OTKOPPEKTUPYEM MPOTPAMMHBIN KOJ.
IIpumep 3
Ilepecmanoska coceOHUX CUMB0OI08 CIPOKLU.

1. Cozpanum npoekt conl63. HabepeMm koa nporpamMmsl B Tene metoaa Main:
Console.WritelLine("BBeaute cTpoky: ");
string str = Console.ReadlLine();

int k = str.Length-1; // onipeneneHue JJIMHBI CTPOKH

string str2 = ""; // 00BSBIICHHE HOBOM IyCTOM CTPOKH
/I chopMupyeM CTPOKY str2 ¢ TepecTaBICHHBIMUA COCETHIMH CUMBOJIAMHU
for (int i =0; 1 < k ; i += 2)
{ str2 += str[i+l]; str2 += str[i]; }
// n06aBUM PUHAIBLHBIA HEYETHBIA CUMBOJI (C YETHBIM HHJIIEKCOM)
if (k % 2 == @) str2 += str[k];
Console.WritelLine(str2); //BBIBOJ CTPOKH Str2
Console.ReadKey();
2. IIporectupyem nporpammy. OTKOPPEKTUPYEM ITPOTPAMMHBIN KOJ.
IIpumep 4
Paboma c maccueom cumeonos. Hcnonvzosanue memooos kiacca Array.

1. Cozmaaum npoexT con164. HaGepem ko mporpammsl B Tene Mmetoqa Main:
Console.WritelLine("BBeauTe cTpoky: ");
string str = Console.ReadlLine(); // BBOJT CTPOKH

// mpeoOpa3oBaHKe CTPOKU B MAaCCHB CHMBOJIOB
char[] ch = str.ToCharArray();



Array.Reverse(ch); Console.WriteLine(ch); // peBepCUpOBaHUE U BBIBOJT

Array.Sort(ch); Console.WriteLine(ch); // COPTUPOBKA U BHIBOJ
Console.ReadKey();

2. IIporectupyem nporpamMmmy. OTKOPPEKTUPYEM ITPOTPAMMHBIN KOJ.

IHopsinok BbINOIHEHHSI PadOTHI
COSI[aﬁTe KOHCOJIBHBIC NIPHUJIOKCHHNA, B KOTOPBIX BBIIIOJHAIOTCA 3aJJlaHHBIC IlefICT- BUA HaJd CMMBOJIaMHU
BBCJICHHBIX CTPOK:

Pa0ouee 3aganue

1. [TogcuuThiBaeTCA KOJMWYECTBO CTPOUHBIX, 3arjaBHBIX OyKB, 3HAKOB IPENUHAHUS B
CTpPOKE.

2. IlogcunThiBaeTCA KOJTMYECTBO BXOXKACHUN 3aJaHHON OYKBBI (IIU(PBHI).

3. 3agaHHbIe CTPOYHBIE JJATHHCKUE OYKBBI IPE0OPa3yrOTCs B 3arjiaBHBIE.

4. IIpoBepsieTcst, UMEIOTCS JIU B CTPOKE PSAOM CTOSIIIUE YIBOCHHBIE CUMBOJIBI.

5. BeIBoJsATCA BCE MOBTOPSAIOIIMECS B CTPOKE OYKBBI M IOJICYUTHIBAETCS KOJUYE- CTBO
KaKJ0M U3 HUX.

6. HO,HC‘H/ITBIBaCTCSI KOJIMYECTBO U CyMMa BCCX COACPIKAMIUXCSA B CTPOKE YCTHBIX
(aeueTHBIX) THP.

7. IlepBbie CTpOYHBIE OYKBBI CIIOB CTPOKHU MTPEoOPa3yIOTCs B 3arjlaBHbIC.
8. *Conepxaruecs B cTpoke udpsl 0—5 3aMEHAIOTCS HA CJIOBA «HOJBY. .. «IISTHY.
KonTpoabHbIe BONPOCHI

Pabora co ctrpokamu

Hens pabomur: hopMupoBaHre HAaBBIKOB paOOThI CO CTPOKAMU.
Teopernveckast yacTb

Jnst paboThl co cTpokamu mnpeaHasHaueHbl kiaccel String u StringBuilder. Ctpoku tuna string 8 C# —
HeU3MeHsIeMbli THUIl JaHHBIX. MeToAbl, H3MEHSIOINE CONEPKUMOE CTPOKHM, Ha CaMOM JIeJie CO3Ja0T HOBYIO KOIHIO
CTPOKH, & HEHCIIOJIb3Y- EMbIE «CTapbie) KOIMH aBTOMATHIECKU YAAJSIIOTCS COOPIIMKOM Mycopa.

ITpumeps! co3gaHus CTPOK:

string s; // mepemMeHHas 00bsIBIICHA, HHUITHATIU3AIUS OTIOKCHA,
string st = "cTpoka"; // MTHULIMANI3a1s CTPOKOBBIM JIUTEPATIOM; string
u = new string(“ “, 20); //co3gaHue c MOMOIIBIO KOHCTPYKTOpa; char[] a = { 'e',
'n', 'd'" }; // co3maHue MaccuBa CHMBOJIOB;
string v = new string( a ); // cTpOKa M3 MacCHBa CUMBOJIOB.

OcHOBHEIE onepanuu AJisa pa6OTI>I CO CTpOKaMu: MPUCBAWUBAHUEC = § MNPOBEPKA Ha PAaBCHCTBO = =; Ha

HEPaBEHCTBO !=; clieluieHue (KOHKATEHAIMsA) CTPOK +; oOpallleHue K CHMBOJIY CTPOKH 10 uHekey | K |.
CTpOoKH paBHBI, €CITH UMEIOT OJIMHAKOBOE KOJMYECTBO CHMBOJIOB M COBHAJAIOT IMOCHMBOJIBHO. OOpamaThes K
OTZEJIBHOMY CUMBOJIY CTPOKH MO MHAEKCY MOKHO TOJBKO JJIsl HOJyYE€HHS 3HAUECHUS, HO HE JUISl €T0 U3MEHEHUS.

JUtnHa CTpOKHM (KOJMYECTBO CHUMBOJIOB) ompeaeinserca cBorictBoM Length. Ily- cras
CTpOKa — 3K3EMILIAP Kiacca String, conepxamuii 0 cumBooB: string s ="".

[IpuBenem HEKOTOPBIE METOMBI Kilacca System.String:

— Compare, CompareTo — cpaBHEHUE CTPOK;

— Concat — koHKaTeHalus (CUEIIEHUE) CTPOK;

— Copy — co31aHue KOMY CTPOKU;

— IndexOf(s), LastIndexOf(s) — onpezenenue no3unuu neporo (MociaeaHero)
BXOXICHUA ITOACTPOKH UM CUMBOJIA S;

— Substring(k1, k2) — Beienienne noactpoku ¢ nosunuu k1 no k2;



— Replace(s,z) — 3aMeHa BceX BXOXKACHUM MOJACTPOKH S HOBOM MOJCTPOKOU WU
CHUMBOJIOM Z;

— Insert(k) — BcTaBKa MOJACTPOKHK ¢ TO3ULMH K;

— Remove (k,n) — y1ajieHre n CHMBOJIOB C TIO3UIIHH K;

— Trim(), TrimStart(),TrimEnd() — ynaneHne KoHIIEBbIX TPOOEIOB;

— Split(d) — paznmeneHue CTPOKM B MAaCCHB CTPOK IO CHMBOJY-pazaenutento d (vmm
MacCHBY CUMBOJIOB);

— Join(d, mas) — ciusiHue MaccuBa CTPOK Mas B €IMHYIO CTPOKY C pazje- jurtesiem d;

— Format — popmarupoBanue ¢ 3ajjanHHbIMU crieniipukaropamu Gopmara.

HexoTtopsie cnenudukaropsl popmaTa CTPOK:

— C um ¢ BBIBOJ] 3HAUCHUM B JIeHE)KHOM (currency) dhopmare;

— F unu f BeIBOJ 3HaueHU# ¢ GUKCUPOBAHHON TOYHOCTBIO;

— G nnmu g popmat oliero Buaa;

— P unu p BBIBOJ umMciia B IPOLIGHTHOM (opmare.

Ipumep 1
Hcnonvzosanue memodos knacca String.

1. Co3naaum npoekt conl71. HaGepem ko mporpaMmsl B Tesie MeToia Main:
/I mcxoHas CTpOKa 3aMMCTBOBaHa M3 rmocoown [1]
string str = "npekpacHaa koponeBa"; Console.WritelLine(str);

// BBIBOJI
//BBIAETAEM TIOACTPOKY Str2, yaanseM CUMBOJBL “Jie”
string str2 = str.Substring(3).Remove(12, 2);

Console.WritelLine(str2); // BBIBOJ: KpacHasi KOpOBa
// pacmieriieM CTpOKy Str B MacCHB CJIOB mas (pa3IeuTeNb — Ipooei)
string[] mas = str.Split("' ');
// BBIBOJUIM BCE CJIOBA S MaCCHBA Mas
foreach (string s in mas) Console.WritelLine(s);

Array.Sort(mas); // copTUpyeM ciioBa MaccUBa mas 1o aadaBuTy
foreach (string s in mas) Console.WritelLine(s); // BBIBOJ,
// coepuHsieM CIOBa MAaccHBa Mas B OJHY CTPOKY str3
string str3 = string.Join(" !!! mosa ", mas);
Console.WriteLine(str3); // BBIBOJ: KOpoJieBa !!! Mosi npekpacHas
string str4 = str3.Replace("!", "?"); // 3ameHsiem Bce ! Ha ?
Console.WriteLine(str4); // BBIBOJ: KOpoOJieBa ??? Mosl IpeKpacHasi

// onpepensieM MO3UINIO K BXOXKIEHUS TIOACTPOKH MOSI
int k = str4.IndexOf("moa");
//y,I[a.]'IﬂCM n3 CTPOKH str4 cuMBOJIBI HaunHas ¢ k-ro J0 KOHIIa
string str5 = str4.Remove(k);
Console.WriteLine(str5); // BBIBOJ: KOpoOJieBa ???

Console.ReadKey();

2. IIporectupyem nporpammy. OTKOPPEKTUPYEM NMPOTPAMMHBIN KOJI.

Jnst co3nanus u3MEHsIeMBbIX CTPOK MpeaHazHadyeH kiacce StringBuilder, koTo- prlif onpenenaeH B IpOCTPAHCTBE

nmen System.Text. TpeOyer cozmanusi skzemiuisipa!l [lo3BossieT M3MEHSITH 3HAYCHHE CBOMX JK3eMIULIpoB. [Ipu
CO3JJaHMH PK3EMIUISIpa 0053aTeIbHO UCTIONB30BATh NEW U KOHCTPYKTOP, HApUMeEp:

— StringBuilder a = new StringBuilder();

— StringBuilder b = new StringBuilder("Privet");

— StringBuilder d = new StringBuilder("Privet", 10).
Hexkotopseie meToas! knacca StringBuilder:

— Append(s) — no0aBieHrEe B KOHEIl CTPOKH;



— AppendFormat(...) — no6aBienue popMaTupoOBaHHON CTPOKH;

— Insert(k) — BcTaBka moAcTpoku ¢ no3uiuu K;

— Remove (k, n) — yrajieHre n CMUMBOJIOB C TTO3uLMH K;

— Replace(s, z) — 3ameHa BceX BXOXICHUM MNOJACTPOKHA § HOBOW NOACTPOKOW WIIU
CHUMBOJIOM Z;

— ToString() — npeoOpa3oBaHue B CTPOKY THMa String;.

— Capacity — nonyudeHue uiM ycTaHOBKa eMkocTu Oydepa. Eciu ycranaBinuBa- emoe
3HAQYEHUE MEHbBIIE TEKYIIEeH JJIMHBI CTPOKH WU O0O0JIbIIE MAKCUMAJILHOTO, T€HE- pUPYETCS
uckimouenue ArgumentOutOfRangeException;

— MaxCapacity — MmakcuMalibHBIN pazmep Oydepa.

Ipumep 2
HUcnonvzosanue memooos knacca StringBuilder.

1. Co3manum npoekt conl72. HabepeMm koa nporpamMmsl B Tene metona Main:
using System;

using System.Text; // moaKIIIOYeHUE MPOCTpaHCcTBa UMeH System. Text
class Program
{static void Main()
{Console.WPite("BBeAMTe 3apnnaTty: ");
double zar = double.Parse(Console.ReadlLine());
StringBuilder str = new StringBuilder(); // co3nanue o0beKTa
str.Append("3apnnata ");
// noGaBnsgeM CTPOKY B JeHE)KHOM (hopMaTe (THIC U MITH OTJIENAIOTCS)
str.AppendFormat("{0,6:C} - 3a rog {1,6:C}", zar, zar*12);
Console.WriteLine(str); // BEIBOJI
str.Replace("p.", "$."); // 3aMeHa p. Ha $
Console.WriteLine("A 6b10 6bl Nyqwe: " + str); // BEIBOJI
Console.ReadKey();
}
}

2. [IpoTecTrpyemM U OTKOPPEKTUPYEM MPOTPAMMY .

Iopsinok BeInoIHEHNsI padOThI

CO3Z[3ﬁTe KOHCOJIBHBIC IIPUJIOKCHHA, B KOTOPBIX BBIIIOJHAIOTCA 3alaHHBIC neﬁ- CTBHUA HaJ BBCACHHBIMU
CTpOKaMHu:

Pabouee 3a1anue

. Bce mpoGenbl B CTpoke 3aMEHSIOTCSI Ha CUMBOJIBI TOTYCPKUBAHUS
Crosiuye psiioM JBE TOUYKH 3aMEHSIOTCS Ha TPU 3BE3JIOUKH ***,

N3 cTpoku ynanseTcs 3aJaHHOE CIIOBO.

Bo BBeieHHOM CTPOKE 3aJaHHOE CJIOBO 3aMEHSETCS HA IPYTOE.
BriBoguTcst oACTPOKA, pacloIOKEHHAs 10 IMOCIEAHEN 3alATOM.
BriBoguTcst noACTPOKA, pacloIOKEHHAs MOCIE IEPBOTO ABOECTOUYUS.
BriBoguTcs mepBoe v mocieaHee ciioBa CTPOKH.

[TomcunThIBaETCS KOJIUYECTBO CIOB B CTPOKE.
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9. IloncunThIBaeTCS KOJMYECTBO CJIOB B CTPOKE, HAYMHAIOUIMXCS C 3aJaHHOU
OYKBBI.

10. MeHsieTcss MECTaMH COCEJIHUE CJIOBA.

11. BeiBoasiTCs Ci10Ba, 3aKIIFOUEHHBIE B KaBBIYKU « » (B YTIIOBBIE CKOOKH < >).

12. BoiBogsITCS BCE CITOBA, HAUMHAIOIIMECS C 3aJ]aHHON OYKBBHI.

KOHTpOJIle)Ie BOIIPOCHI
1. Kak 00BsIBUTH M MHUIIUATU3UPOBATH CTPOKOBYIO IEpeMeHHY10 B C#?
2. Kak nonyuuts ninuny ctpoku B C#?
3. Kak o6benuuuth 18€ cTpoku B C#?
4. Kak pa3nenuTtb CTpOKY Ha MOACTPOKH C MTOMOIIBI0 pa3aenutens B C#?
5. Kak mpoBepuThb, COACPIKUT JIM CTPOKA ONPEICTCHHYIO MOACTPOKY B C#?
6. Kak 3aMeHUTbh BCE BXOXKIEHHUS ONPEICTCHHON MOJICTPOKHA B CTPOKE HA IPYTYIO CTPOKY B C#?
7. Kak npeoOpa3oBaTh CTPOKY B BEpXHUI WM HUKHUM peructp B C#?
8. Kak ouncTuTh mumHue npoOennpl B HaYaine | KoHIle CTpoku B C#?
9. Kak npoBepuTs, ABISIETCS U CTPOKA YUCIIOM (YHCIOBBIM 3HaUeHHneM) B C#?
10. Kak npeoOpa3oBaTh YMCIOBOE 3HaUEHUE B CTPOKY B C#?

IIpakTuueckas padora Nel3
Hcnosb30BaHue peryasipHbIX BbIPaKeHUH

He./lb paéombl: (hopMHPOBaHHE HABBIKOB MCIIOJIB30BAHUS PETYJIPHBIX BhIpaxke- HUH B CH#.

Teopernveckasi 4acThb
Peryasipnoe BbIpa:xkenue (regular expression) — 1abJOH, MO KOTOPOMY BBI-

MOJIHSETCS MOUCK COOTBETCTBYIOIIETO €My (pparMeHTa TEKCTa.

PerynsipHbie BblpaskeHHs NpeIHAa3HAYCHBI U MOMCKAa B TEKCTE (ParMeHTOB
(cMMBOJIOB, CTPOK) 10 3aJaHHOMY IIA0JIOHY C LENbI0 AanbHeimei 00padoTKu.

SI3pIK OMHMCaHUsI PErYJISAPHBIX BBIPAKEHUI COJCPKUT CHUMBOJIBI JIBYX BHJIOB: OOBIYHBIE W METACHMBOJIBIL.
OOBIYHBI CUMBOJI TIPEICTABIISAET B I1a0IoHe caM ceds. MeTacuMBOJI TIPEICTABIISICT: Kiace CUMBOJIOB (Hampumep, \d
obo3HavyaeT 1UQpy), YTOUHSIOMIMA CHMBON WM KBaHTHQHKarop (Hampumep, A{3} ozHagaer, yTo OYyKBY A
HEOOXOOUMO IMOBTOPUTH TPU pa3a). UTOOBI OAWHOYHBIM METAaCMMBOJ B IIAOJIOHE MPEACTaBIAI caM ce0s, ero
HEOOXOAMMO JKPaHHPOBAaThH OOpaTHBEIM cliiereM “\”, a 1memoe BBIpAKCHHE — CHMBOJIOM (@, Hampumep: \\
BOCIIPUHUMAETCS KaK OJIUH CIICIIL.

[TpuBeaeM mpUMEphI YACTO UCTIONB3YEMbIX METACHMBOJIOB. MeTaCHMBOJIBI

OPE/ICTABNSIONINE KIACC CHMBOIIOB:
. (TouKa) MO6OH CUMBOIT,;

[ ] nmr060ii 0ounouHwbIzi ciMBOI U3 HAOOpa BHYTPU KBAJAPATHBIX CKOOOK;

[*] nr000# 0O0unOUHbIE CUMBOIL, HE BXOASIINN B HAOOP BHYTPH CKOOOK;

\w 110001 asndaBuTHO-IU(POBOI CUMBOJI, TO €CTh OYKBa WM JSCATUYHAS [IU(Pa;

\W 110601 He andaBuTHO-1IMPOBOIT CUMBOII, TO €CTh KpoMe OYKB 1 1H(D;

\s r0060i#i MpoOeNBHBI CUMBOJI, TO ecTh mpobern, Tadbymsims (\t, \v), mepeBoxa cTpoku (\n, \r), HOBas
ctpanuta (\f);

\S 11060if He TIPOGETBHEIN CHMBOT;

\d mro6as mecsarnunas mudpa;

\D 1100011 cCUMBOJI, HE SBJISIOIIUICS NeCATUYHON U poit. Y TOUHSIONNE METACUMBOJIBI

A HCKaTh TOJBKO C HaYaaa CTPOKH, $ wucKaTh ¢ KOHIIA CTPOKH;

\b BCTpeuaercst TONBKO B Havale MWIH KOHIlE ciioBa; \B Tonbko BHYTpH Cll0Ba.

KBanTH(hUKaTOpHI (330aF0T KOJWMYECTBO MOBTOPESHUH IPEIbL €ro JIEMEHTA):

* () i 6oJee MOBTOPCHHIA; ? 0 wim oHO; +  omHO WM 0oJiee TIOBTOPEHUN;

{n} pOBHO n MOBTOpEHUIi; {Nn,M} OT N 0 M NOBTOPEHMUII.

[Tpu 3amanuu KBaHTU(HHUKATOPOB IJIS TIOCIIEIOBATEIILHOCTH MPUMEHSIETCS TPYI- MHPOBAHUE C TOMOIIBIO
KPYTIJIBIX CKOOOK.




[Tpumeps! IpOCTHIX MIA0IOHOB IS MOUCKA: CEMU3HAYHOT'O HOMEpa
tenedonra Buaa NNN-NN-NN:

[0-9]{3}-[0-9]{2}-[0-9]{2} wm \d{3}-\d{2}-\d{2} ;

HOMepa aBToMoOmis (4 udpsl, 2 OykBel, Aeduc, mudpa ot 1 10 7):

\d{4}|[ABEIKMHOPCTX]{2}-[1-7] ;

Perymspubie Boipakenuss B .NET peanu3yrorcsi HECKOJIBKMMH KjaccaMHd MPOCT- PpPaHCTBA HWMEH
System.Text.RegularExpressions. OcHoBHoii k1acc Regex. Bo3amox- HBI aBa criocoba o0paboTku TekcTa: 1)
BBI30B CTATHYCCKHX METOJOB Kilacca Regex c mepenadeii B kauecTBe MapaMeTpOB UCXOHOM CTPOKH U 1MIa0JoHa; 2)
co3manue o0bexTa Regex ¢ mepenadeii mabiioHa B KOHCTPYKTOP Kiiacca.

Hekotopsle meToas! knacca Regex.

IsMatch(str, reg) — mMouck BXOXJEHHUS MOJCTPOKH C IIAOJOHOM reg B CTPOKY Str;
Split(text) — pa3OueHue Tekcta text Ha MAacCHUB CTPOK MO IAOJIOHY-pa3IeluTeNIo;

Match nwimn Matches — n3Bieuenne U3 TekcTa OJTHOIO MJIM BCEX BXOKICHUMN.

Merton Match Bo3Bparniaer ogHoMMeHHBIH 00bekT Match ¢ nHpopMmanueit o cos- nmagenun. Merox Matches
Bo3BpamaeT kowteknuio MatchCollection, B koTopyro Bxo- 14T 00OBeKTHI Match nmius Bcex COBHaJCHHWHA B
MIPOAHATU3UPOBAHHOM TEKCTE.

IMpumep 1
IIposepxa meneghonnozo nomepa euoa NNN-NN-NN.

1. Co3panum npoekt conl81. HaGepem ko nporpaMmsl:
using System;
// moaxroyaem npoctpaHcTBO UMeH System.Text.RegularExpressions
using System.Text.RegularExpressions; class
Program

{

static void Main()
{
Console.WritelLine("BBeante Homep TenedoHa");
String str= Console.ReadlLine();
// co3aaeM 11a0JIOH PEryJIsIPHOTO BBIPAXKCHHS
String reg = @"~\d{3}-\d{2}-\d{2}$";
// mpoBepsieM COBIa/ICHNE BBEJCHHON CTPOKHU C Ia0JIOHOM
if (Regex.IsMatch(str, reg))
Console.WriteLine("{@} noxoxe", str);
else Console.WritelLine("{0@} owubka", str);
Console.ReadKey();

}
}

2. IIporectupyem nporpammy. OTKOPPEKTUPYEM NMPOTPAMMHBIN KOJI.
3. Mogudumupyem mabiioH s ompejesieHuss HoMepa TeleoHa C pa3eieHU- eM

rpynn uudp npodenoM uim aegucom
String reg = @""\d{3}[ -1\d{2}[ -1\d{2}%$";

IHpumep 2
Pasbuenue mexcma na cnosa.

1. Co3ganum npoekt conl182. Habepem koa mporpamMmsl B Tee meTona Main:
// 3aaeM HCXOAHYIO CTPOKY U IIa0JIOH pa3ienuTens
string text = " canat - 4 py6, 6opw - 10 py6, 4Ham - 1 py6."; string
reg = "[-,.]+";
Regex r = new Regex(reg); // cozmaem 00BEKT Kilacca Regex



// pa3buBaeM CTPOKY Ha CJIOBa I10 MIA0JIOHY
string[] words = r.Split(text); foreach
( string wrd in words )

Console.WriteLine(wrd);
Console.ReadKey();

2. Ilporectupyem nporpammy. OTKOPPEKTUPYEM MPOTPAMMHBIN KOJ.

IIpumep 3
3amena ¢hpacmenmos mexcma.

1. Cozmanum npoekT conl83. HabepeM ko nmporpamMmel B Tese MeToAa Main:
// 3alaeM HCXOIHYIO CTPOKY W HIa0JIOHBI

string text = "Tene¢oH 400 pb6, 4Yacbl 120 rpH, KomnbwTep 560 $"; string
reg = "p6|rpH|\\$"; // 1aGJI0H IJIs TIOUCKa
string zam = "py6"; // ITabnoH IS 3aMEHBI

// BBITIOJIHSIEM TIOMCK M 3aMEHY O 1abJIoHaM U Cpa3y BBIBOJ]
Console.WriteLine(Regex.Replace(text, reg, zam));
Console.ReadKey();

2. Ilporectupyem nporpammy. OTKOPPEKTUPYEM MPOTPAMMHBIN KOJ.

IHopsinok BeINOIHEHNSI padOThI

CozpnaiiTe KOHCOIBHBIE MPUIIOKEHUS, B KOTOPHIX BBIMIOJHAIOTCS 3aJ[aHHbIE JIeii- CTBUS HaJl BBEICHHBIMHU
CTpOKaMHU:

Pabouee 3ananue

1. [IpoBepsieTcs, ecTh JM B CTPOKE 3a/IaHHOE CIIOBO (B JII0OOM pErucTpe).

2. IIpoBepsieTcs, eCTh K B CTPOKE CI0BO U3 N OyKB.

3. IIpoBepsieTcs, COAEPKUT Jik CTPoKa unciio u3 N mudp.

4. IlpoBepsiercs, COAEPIKUT JIHM CTPOKA HUPPBI (3HAKH MPENHUHAHUS, TOJIBKO OYKBBI).

5. Bce npobenbl B CTpOKe 3aMEHSIOTCS Ha JBa CUMBOJIA OTUYEPKUBAHUS ___

6. Bce 3naku npenuHanus (. , 3 : ? !) B TEKCTe 3aMEHSAIOTCS Ha CHUMBOJI 3BE3-
ToyKa*.

7. IlogcuuThiBaeTCA KOJIUYECTBO CTPOUHBIX (MPOMUCHBIX) OYKB.

8. [logcunThIBaETCS KOJTUYECTBO YABOCHHBIX COTJIACHBIX (TJIACHBIX).

9. BrIBoIATCA TOJBKO CJIOBA, KOTOPHIE COJIEPKAT 3aJaHHOE KOJTUYECTBO OYKB.

10. BoiBoasiTCS €10Ba, KOTOpBIE COJEPKAT HE MEHEE 3a/JaHHOTI0 KOJIM4ecTBa OyKB.

11. Ctpoka pa3buBaeTcs Ha CJIOBa, KOTOPHIE BHIBOAATCS B OOPATHOM IOPSIIKE.

12. TIpoBepsieTcss KOPPEKTHOCTH BBOJA HOMEPa aBTOMOOHIIS.

13. IIpoBepsieTcsi, COAEPKUT JM BBEACHHBIA JOTMH HE MEHee h OyKB, a MapoJib He
MeHee m nudp.

14. *IIpoBepsieTcsi KOPPEKTHOCTH BBOJIA aJIpeca JIEKTPOHHOM MOYTHI.

15. *IIpoBepsieTcss KoppeKTHOCTH [P-aapeca.

16. *TloacunThiBaeTCA KOJIMYECTBO U CYMMa BCEX COZEPIKAIIUXCS B _

KoHTpobHBIE BONPOCHI

1. Kak ncrnonp3oBath perysipHble BBIPQKEHUS ISl IPOBEPKH COOTBETCTBHSI CTPOKH OIPEIECTICHHOMY
mabsony B C#?

2. Kak HaiiTu Bce BXOXKICHUS OTPEICIICHHOTO Ia0JIOHA B CTPOKE C MTOMOIIBIO PETYJISIPHBIX BBIPAKCHUI B
C#?

3. Kak u3Bneus onpenesieHHbIe YacTH CTPOKH, COOTBETCTBYIOIINE OTNPEICIICHHBIM Ia0JI0HAM, C TOMOIIBIO
peryJsipHbIX BblpaxeHuil B C#?

4. Kak 3aMEHUTH BCE BXOXICHHA OIPEACTICHHOI'O 1ma0bJjioHa B CTPOKC C IIOMOIIBIO PECTYIIAPHBIX BI)Ipa)KeHI/Iﬁ
B C#?



5. Kak ucrnonb30Bath cCrienalibHble CHMBOJIBI U METACHUMBOJIBI B PETYIISIPHBIX BhIpaKeHUsAX B CH#?

6. Kak ncnonb3oBath KBaHTU(QHUKATOPHI (Hanpumep, *, +, 7) s ykazaHUsl KOJIMYECTBA TIOBTOPEHUI B
perysisipHoM BbipaxkeHuu B C#?

7. Kak ucronb30BaTh rpynIHUpPOBKY U OOpaTHBIE CCHIJIKU B PETYJISPHBIX BhIpaskeHMUsIX B CH?

8. Kak ucmosp30BaTh CHMBOJIBHBIC KiIacchl (Hampumep, \d, \w, \s) /U1 cormocTaBIeHUS KaTeropuid
CHUMBOJIOB B PETYJISIPHBIX BbIpakeHUsAX B C#?

9. Kak ucnonb3oBaTh aqbTepHATUBHI (|) A1 yKa3aHUS HECKOJIBKUX BO3MOKHBIX BAPHAHTOB B PETYJIAPHOM
BbIpaxkeHUH B C#?

10. Kak ncnonp3oBath MoguduKaTopsl (Harpumep, *, $, \b) ais ykazaHusi O3UIUH B PETYISIPHOM
BbIpaxkeHuu B C#?

IIpakTnueckas padbora Nel4
Pabora ¢ daitsiamu

ILlenv pabomwi: hopMupoBaHUEC HABBIKOB PaOOTHI C (haliyIaMH.
Teopernveckasi yacTb

OOMeH TaHHBIMU ¢ ycTpoicTBamu B C# BBIITOJHSASTCS C TIOMOIIBIO MOACUCTeMBI BBoa-BhiBoza (I0) 1 kmaccos
oubmotexn .NET. Peanm3syercst ¢ TOMOIIBIO TOTOKOB.

IloTok (stream) — abOCTpakTHOE TOHSTHE, OTHOCSIIEECSd K JIOOOMY MEpeHOCYy NaHHBIX OT HMCTOYHUKA K
MIPUEeMHUKY W HaoOopoT. [loTok ompenensieTcs kKak Mocie- JOBATEIBHOCTh OAMTOB M HE 3aBHCUT OT KOHKPETHOTO
YCTPOWCTBA, ¢ KOTOPBIM Tpo- u3BoauTcs oOMeH. [loroku obecrieunBaroT enuHOOOpasue mpu padoTe CO CTaHIApT-
HBIMU TUITAMH JaHHBIX U ¢ TUIIAMH, ONIPEACISIEMBIMH MOJib30BaTeieM. OOMEH C 1M0- TOKOM JIJIsl TIOBBIIICHUS CKOPOCTH
niepe/auu JIAHHBIX MPOU3BOUTCS, KaK MPAaBHIIO, uepe3 0ydep, KOTOPBIH BBIICISICTCS I KaXI0T0 OTKPBITOrO (haiiia.

Yrtenue (BBOA — input) — mepenada JaHHBIX C BHEIIHETO YCTPOWCTBA B Olepa- TUBHYIO MaMsTh, OOpaTHBIN
Tporiecc — 3amuch (BBIBOA — output).

Hnst paboThl ¢ moTokamu ¥ ¢aitnamu HeoOXOAMMO MOAKIIOYaTh NpocTpaHcTBO MMeH System.lQ. BeimonHsTh
00MEH C BHEITHIUMH YCTPOMCTBAMU MOXHO Ha YPOBHE:

— IBOMYHOTO TIPEJICTaBICHUS JaHHBIX — Ki1acckl BinaryReader, BinaryWriter;
— OaiiToB — kiacc FileStream;

— TeKcTa (CTpoK) — kiaccsl StreamWriter, StreamReader.
Hocrym k aiinam MOKET OBITh:

— MOCJIEI0BATEIbHBIM — OYEPEIHON AJIEMEHT MOXHO MPOYUTaTh (3amucaTh) TOJIb- KO
MOCJI€ MPEABITYIIETO AIEMEHTA;
— MIPOU3BOJILHBIM WJIM TIPSIMBIM — BBITIOJIHSICTCS. YTEHHE (3aIlMCh) MPOU3BOJIBHO- TO

QJICMCHTA I10 3aIaHHOMY aAapeCy.

[Ipsamoii mocTynm mpH OTCYTCTBHM JAaNbHEHIIMX mpeoOpa3oBaHMil oOecreuuBaeT Ooiee BBICOKYIO CKOpPOCTB
MOJIy4eHUsl HyXHOM uHpopManuu. B nBOMYHBIX M OaHTOBBIX MOTOKAaX MOXKHO HMCIOJB30BaTh 00a METola AOCTYIA.
JL1st TEKCTOBBIX (haifIoB BO3MO- KEH TOJIBKO ITOCIIET0BATEIHHBIA TOCTYII.

Hns oTkpeiTHs (aiina Ha 3amKMCh TEKCTa CO3JaeTcsl MOTOK — 00BeKT kiacca StreamWriter. [lapamerpamu
KOHCTpYKTOpa ciry>kaT uMms ¢aiina imf n pexum 3anucu (true — no3anucs, false — mepesamnucs):

StreamWriter fw = new StreamWriter( imf, true);.

3aMeTHM, 4TO CHMBOJIBI, KOTOPBIE MOYKHO OIIMOOYHO MPUHATH 3a YIpaBJIfonIre, B UMeHHU (aiina HeoOXoaumMo
9KpaHUpOBaTh, Hampumep, ciemamu "D:\\work\\my.txt", nnm Bce MM LEIMKOM C IOMOLIBIO CHMBOJIA «coOaka»
@'"D:\work\my.txt".

s nanbHelmen paboThl UCMONB3YETCS UMS (IECKPUIITOP) CO3/ITAHHOTO 00BEKTa
fw 1 cranmapTHBIN METO/ BBIBOJIA CTPOKH, HallpUMeEp:

fw.WriteLine("3anucs B (aiin");
Ilo 3aBepiiernto paboOTHI TOTOK BBIBOA 3aKkphiBaeTcst fw.Close();
Jns otkpeiTHs (aiiyia Ha YTEHHE CO3MAeTCsd IIOTOK — OOBEKT Kiacca
StreamReader:
StreamReader fr =new StreamReader(imf);
Tekcr ¢aiina MOXXHO YUTaTh B CTPOKOBYIO NEPEMEHHYIO S LIEJIUKOM (OJHOH CTPOKOM):
string s = fr.ReadToEnd(); wmu string s = fr.ReadAllText(imf);

a TaKKe IOCTPOYHO, U Cpa3y BHIBOAUTH Ha KOHCOJIB: string s; inti=0;



while ( (s = fr.ReadLine() ) !=null ) Console.WriteLine( "{0} : {1}", ++i, s);
Mo>XHO TakKe YUTaTh CTpOKH (1)3.171.]'[3 B MaCCHB JIA ﬂaﬂbHeﬁUlCFO BbIBOJA, HAITPUMCECD:

string[] stroki = fr.Read AllLines(imf);
foreach (string s in stroki) Console.WriteLine(s);
35ech BaXKHO OTMETHTbh, YTO NMPH YTCHUHU-3AITUCH MOTYT BO3HHKATh KPUTHUECKHE OIHMOKH, MMOITOMY CIIEIyET
00pabaThIBaTh UCKIFOUCHUS, TOMEIasi COOTBETCTBYIOIUE (hparMeHTHI KoJia B OJI0K try, Hampumep:

try { StreamReader frr =new StreamReader(imf);
string s = frr.ReadToEnd(); Console.WriteLine(s);
frr.Close(); }

catch( FileNotFoundException ex ) {

Console.WriteLine( ex.Message ); Console.WriteLine( "[IpoBepbTe ums
¢aitnal!"); return; }

[IpoctpanctBo umen System.IO coxepxut kinaccel File, FileInfo; Directory,
Directorylnfo myis paGotel ¢ daitiamu u katasoramu (mankamu), HampuMmep: co3la- HUE,

YOAJIICHUC, IICPCMCIICHUC (I)aﬁHOB H KaTaJIOT'OB, ITOJIYYCHHC CBOMCTB.
IIpuBenemM npuMepbl HEKOTOPBIX METO/IOB!

— Create, CreateSubDirectory — co3nare katajor (mojakaTajor) Mo yKa3aHHO- MY
nyTH;

— MoveTo — nnepeMecTUTh KaTaJlor U BCE €0 COJIEPKMUMOE Ha HOBBIN aJIpec;

— Delete — ynanuTe KkaTanaor co BCEM €r0 COJAECPKUMBIM;

— GetFiles — monmyunth (aiiapl TEKyIIEro Karajaora, Kak MacCMB OOBEKTOB
Filelnfo;

— GetDirectories — 1oJy4uTh MacCHB MOJKATAIOTOB.

Ipumep 1

3anucey 6 mexcmoguwiti gatin my.txt u ymerue Cmpox.

1. Cozmanum npoekt conl91. HaGepem ko mporpaMmet:
using System;
using System.IO; // moJKJIr0YaeM MpoCcTpaHcTBO UMeH System.l1O
class Program
{ static void Main()
{ string s1 = "Mpueet"; int a = 15; int b = 12;
// coznaem 00BeKT Kitacca StreamWriter, oTkpbiBaeM (haiisl Ha 103aMMKUCh
StreamWriter fw = new StreamWriter(@"D:\work\my.txt", true);
// 3ancbiBaeM CTPOKH 1 u 2
fw.WriteLine("1: PaboTta c dannom"); fw.WriteLine("2: "+ sl);
// mob6asnsgeM cTpoku 3, 4, 5

fw.Write("3: a = " + a); fw.WriteLine(", b = " + b); // ctpoka 3

fw.WriteLine("4: 'a + b' =" + a + b); // cTpoka 4

fw.WriteLine("5: a + b = " + (a + b)); // cTpoka 5
fw.Close(); // 3aKpbIBaEM 3alCaHHbBIN (hani

/I coznaeM 00beKT kiacca StreamReader — oTkpbiBaeM (ailsl Ha UTeHME
StreamReader fr = new StreamReader("D:\\work\\my.txt");
string str; int 1 = 0;
while ( (str = fr.ReadlLine()) != null) Console.WriteLine("{0} -
{1} ", ++i, str );
fr.Close(); // 3aKpbIBa€M NMpPOYUTAHHBIN (ailn
Console.ReadKey();
}
}

2. Ilporectupyem nporpammy. CpaBHAM BapUaHTHI BEIBOJA.



Ipumep 2

Cocmasums npocpammy, KOMOpas HNOOCUUMbIEAem, 6blgOOUM HA KOHCONb U 3a-
nucvieaem 8 ¢haun money.txt (nanka Data) edxcemecaumnsviii 6anranc. /{oxoovl 6800am- cs
excenedenvbHo (4 pasza 3a mecsy), a KOAU4ecmeo UCHMOYHUKOB pacxo0d Heu3eecmHo (0
3a6epuieHusi 6600UMb MPU HYs).

1. Co3manum npoekt con192. Habepem kon mporpamMmsl B Tene meTona Main:
// co3paem 00bekT kiacca Directorylnfo
DirectoryInfo di = new DirectoryInfo("Data");
// eciu mranka YK€ CYLICCTBYCT, yAaIsI€M €€ BMCCTC C COACPKMMBIM
if (di.Exists) di.Delete(true);
// coznaem HOBYIO manky Data B Texyiel ¢ exe-daiinom namnke ( ..bin/debug/)
di.Create();
// coznaem (aitl money.txt B nmanke Data (sxkpaHupyem ciierr)
StreamWriter sw= File.CreateText("Data\\money.txt");
int sumD = 9; // Ha"4aJIbHOE 3HAYEHHUE CYMMBI JI0XOJIOB 32 MECHII
// BBOIMIM JTOXOJIBI 32 KAKAYIO U3 4-X HEJellb MecsIa
for (int i = 1; 1 < 5; i++)
{ Console.Write("BBeagute poxop 3a {0} Hepenio:
debit = Console.ReadlLine();
sumD += int.Parse(debit);
}

Console.WritelLine("===
sw.WriteLine("===
Console.WriteLine();
int sumR = @; string credit = ""; // Ha4aJbHOE 3HAYEHHE CYMMBI PACX0JIOB
// opraHn3yeM MHOTOKPATHBIH BBOJ pacxo0B (1oka He BBeneHo Tpu Hyist 000)
while (credit != "@00")
{ Console.Write("BBegute pacxopg "); credit =
Console.ReadLine();
sumR += int.Parse(credit);

, 1); string

+ sumD); // BEIBOJ Ha KOHCOJIb
+ sumD); // 3anuch B aiin

oxoJ4 3a MecAu:
oX0f4 3a MecAl:

i}
A

}

Console.WriteLine("=== CymmapHbili pacxoa: " + sumR); // BLIBOJ Ha KOHCOJb

sw.WriteLine("=== CymmapHbii pacxog: " + sumR); // 3amuch B (haiin
Console.WritelLine();
int balans = sumD - sumR; // pacuet u BBIBOJI OajaHca
string mes = (balans >= @) ? "xopowo" : "nnoxo"; Console.WritelLine("===
BanaHc: {@}. 3710 {1}!", balans.ToString(), mes);

sw.WriteLine("=== banaHc: {0}. 3710 {1}!", balans.ToString(), mes);

sw.Close(); //3akpbiBaeM (haili money.txt

Console.ReadKey();
2. ITpotectupyem nporpammy. [Ipoananusupyem BbIBOJ JaX0JA0B U PACXO0B.

Pabouee 3aganue
BI)IHOJIHI/ITI) I/IHCprKL[I/II/I HpHBeI[eHHBIe HHMKEC

IHopsinok BeINoIHEHNSI padOThI

1. Momuduuupyiite nporpammy conl92 Ttak, 4ToObl B (pailn 3anuChIBaJIUCh BCE
JIOXO/Ibl ¥l PACXO/IBI.

2. CocTtaBbTe MporpamMmy, KoTopas IOMHUCHIBaeT B (ailn spis.txt gamunuio, ums u
BO3pacCT CTYJICHTA.



3. CocraBbTe IPOrpaMmy, KOTOpasi BBIBOJUT HA KOHCOJIb M 3alKMCHIBAET B (haiii
week.txt 1eHb Heenu, MecsIl U Tol.

4. CoctaBpTe TpOrpaMMmy, KOTOpas CUMThIBaeT u3 (paitna stroki.txt v BBHIBOAUT Ha
KOHCOJIb CJIYYalHYIO IMOCJIOBHILY.

5. CocraBbTe IPOrpaMmy, KOTOpasi BRIBOJUT HA KOHCOJIb M 3aMHCHIBACT B (haiii
tab.txt TabnuIry yMHOKEHUSI.

6. *JlobaBpTe 00paOOTKY HCKIIOYEHUH B mporpamMmy comnl92 (BbIBoAHMTCS €O00-
nieHue «IloBropuTe BBOI», €CJIM BBEICHO HE YUCIIO).

7. CocTtaBbTe IporpaMmy, KOTOpas CUMTHIBACT W3 CIKCKa B daiine citata.txt
" BBIBOAWT Ha KOHCOJIb HUTATYy AHS 11O YKA3aHHOMY HOMCEpPY.

.*I[o6aBbTe 00pabOTKy HUCKJIIOYEHUW B Mporpammy 3ajaHusi 7 (BBIBOJUT CO00-
HICHUE ((HOBTOpI/ITe», €CJIM BBCJICH HOMCEP 6OJILHJ€, YEM KOJIMYECTBO LIUTAT B

KoHTpobHBIE BONIPOCHI
. Kak OTKpBITh U IPOYUTATH COACPIKUMOE TEKCTOBOTO (haiisia B C#?
. Kak co3nmaTe HOBBIN TEKCTOBBIN (aiin u 3anmucarh B Hero JaHHbie B CH#?
. Kak mpoBeputh cymiectBoBanue (aiisia mepea ero OTKpbITUEM WM uTeHneM B CH#?
. Kak ynanuts ¢aiin ¢ momompro C#?
. Kak mepeumenoBats (aiin ¢ momoipro C#?
. Kak cxornupoBats ¢aiin ¢ momorsto C#?
. Kak mepemectuts (aiin ¢ momornrsto C#?
. Kak momyunts nnpopmanuto o ¢aiiie (Harpumep, UM, pasmep, JaTa CO31aHUs 1 U3MEHEHHUS) C
nomoipro C#?
9. Kak paboraTh ¢ TUpEKTOPUAMU (CO3aHKe, yAalIeHHEe, IEpeMEeIIeHIE) ¢ ToMOIIbio C#?
10. Kak 3anucarp nannbie B ¢aiin B popmare CSV (pa3aeneHHble 3ansaThIMH 3HAYCHHS ) C ToMoIbio C#?

03N DN W

IpakTn4yeckas padora NelS
Pa3padorka npuinoxenuit Windows Forms
Ilenw pa60mbt: (hopMUpPOBaHUE HABBIKOB co3/lanus npuiioxkennii Windows Forms.

Teopernyeckasi 4acThb
Cucrema Microsoft Visual Studio comepxur yaoOHBIC CpeACTBa BU3yallbHOW pa3paboTku Windows-
NPWIOKEHHH, KOTOpPBIE MO3BOJISIIOT B WHTEPAKTHBHOM PEXHME KOHCTPYHPOBATh INPOTpaMMBbI C Tpaduieckum
uHTEepdElicoM, HCIOB3Ys TOTOBbIE KOMIIOHGHTHI M IA0JOHBL B mpoiecce pa3paboTKH BBIACISIOT JBa OCHOBHBIX
JTamna:

— BusyajibHOe NpPOEKTHPOBAHME — CO3JaHUE BHEIIHEro OOJMKA MPUIIOKECHHUS,
KOTOPOE 3aKJII0YAETCsl B IOMEIICHUH Ha (pOpMYy KOMIOHEHTOB (3JIEMEHTOB YIIpaBjie- HUs) U
3aJlaHUM UX CBOMCTB, a TAKKE CBOMCTB caMOil (pOPMBI.

— IIporpaMmMupoBaHue JOTHKH Pad0ThI IIPWIOKEHUS IIyTEM HAlMCaHUS Me- TOJOB

00pabOTKH COOBITHH.
PaccmoTpum mozmpobHee dTarmsl pa3paboTky U CTPYKTYpy Windows-pritoskeHusI.

— I[locne 3anycka MS Visual Studio BeiOupaercs tun [puinoxenue Windows Forms
(Windows Forms Application) u mabnon Visual C#. 3amaercss uMs U pacmo- JOKEHHUE
IPOCKTa M pelicHus, HarpuMep, my Win.

— B pesynbrare oTKpbIBaeTcsi OKHO ¢ ¢hopmoil B pexxnMe KoHCTpykTopa (Design) (puc.
3.1). CneBa mo ymomyanuto pacnosaraercs Ilaneanb 3aementoB (Toolbox), a crnpasa
Oo0o3peBartenn pemenunii (Solution Explorer). Ilpu oTcyTcTBMM HMX MOXXHO BBI3BAaTh C
nomoIipio MeHio Bua (View).



[MaHenb 3neMEHTOE MU Forml.cs [KoucTpykropl* X OBo3peeaTtent peleHmi > 1x

> Bee dopmel Windows Forms = [ D EIE R

» CTaHAAPTHLIE 31EMEHTHI YNPAE... - Forml E@ —J Pewenme “myWin" (npoextos: 1)
[» KoHTeRHepb! 4 [ myWin

[» MeHH W NaHeNn MHCTPYMEHTOB =il Properties

[> flaHHEle » = Coblnkm

[> KOMMOHEHTHI 4 [E]Formlcs

[> Meuath %) Form1.Designer.cs

[» AManoroesle okHa ) Forml.resx

I Bsawmogeiicteme WPF o & Program.cs

Puc. 3.1. OkHo ¢ ¢popMoii B perkrMe KOHCTPYKTOpa

— TpebGyemblie 31eMeHTHI (HAIpUMEp, KHOMKA) NepeTackuBatoTcs Mblbio ¢ [lane- jgm
eMeHTOB Ha (dopmy (puc. 3.2). Koppekrtupyercss ux pacnonoxxeHue u pasmepbl. Ha
nanenu CBOMCTBA 33/alOTCAd WX XapaKTEPUCTUKHU (KMMsI, BHEIIHUN BHUJ, IMOBEAC- HHUE).
Heobxoaumbie 3HaUEHUS BBOJSATCS WJIM BBIOMPAIOTCS W3 MMCIOIIUXCS B CIIUCKE BAPUAHTOB.
3HAYOK » OKOJIO MMEHHU CBOMCTBA O3HAYAET, YTO 3TO CBOMCTBO COJEp- XKUT JpYyTrue,
KOTOPBIE CTAHOBSITCSI IOCTYITHBIMU TIOCJIE IeTuKa Ha 3Hauke. [Ipu pa3- MeleHuu 31eMeHTa

Ha ¢opMe aBTOMATUYECKH CO3/aeTCsl IK3EMIUISIP COOTBETCTBY- IOIIETO Kjacca W 1Ia0JIOH
IPOTPAaMMHOI0 KOJa.

[MaHenb 3nemeHToB CeolcTea

Lt Sl IR o .-A. buttonl System.Windows.Forms.Button -
4 CTaHAapTHbIE HNEMEHTI Y. | | a2 Forml E@ cHBA: =

R Ykasatens | ! WLl

| > FlatAppearance -

2on =5 9 ? FlatStyle Standard

ChecBax | 4 button1 & . Font Arial; 12pt

Bl CheckedListBox [ 5 5 FareColor . ContralText

E¥ ComboBox GenerateMember True

T DateTimePicker Image D (oTcyTcTByeT)

A Label ImageAlign MiddleCenter

Puc. 3.2. YcraHoBKa 351eMeHTa yIIPaBIICHUS U 3aJJaHUE CBOMCTB

IMpoext Windows-mipuioxkeHust BkiaodaeT psan ¢aiioB. Ero crpyktypa oToOpa- >kaeTcs Ha TaHEIU
O0o3peBaTesb pelIeHUN.

— @aiin Program.cs conepxut kiaacc Program. Ero meton Main sBisieTcss TOYKOU
BXo/a, oOecrieunBaeT 3amyck mpwioxeHuss Application.Run(new Forml()) u 3amaer

BU3yallbHBIN cTwib (puc. 3.3). Jlnga apyrux uenedl mpu BU3YaJIbHOM MPOEK- TUPOBAHUU
Windows-nipuiioskeHus ero 0ObIYHO He HCIIONb3YIOT.



Form1l.cs [KoHcTpykTop]* Program.cs®  EEelipliNed Form1.Designer.cs* O6ospesatens pewennii ¥ 1 X

% myWin.Program ~| 2% Main() A= | (2] | El &
Husing System; =+ -4 Pewenve "myWin" (NpoexToE:
using System.Windows.Forms; i = = myWin

> [= Properties
> =1 Coblnkm

{ 4 [ElFormlcs
= static class Program ¥ Form1.Designer.cs

—Inamespace mylWin

{ /// ThaeHaa Todyka Bxofa ANA NMPUNOKEHWA. 9 Forml.resx
[STAThread] = 4 Program.cs
= static void Main()
{

Application.EnableVisualStyles();
Application.SetCompatibleTextRenderingDefault(false);
Application.Run(new Forml{)};

Puc. 3.3. Oxna ¢ kogoMm kiacca Program

OCHOBHOH TPOTPaMMHBIH KOJI C OITMCAHHUEM HCIOJIb3YEMbIX KOMIIOHEHTOB, 00b- €KTOB, METOJOB, a TaKXkKe
00paboTUYMKOB coOBITHIT HaxoauTcs B kiacce Form1, ko- Topeiit A7t y100cTBa MpOrpaMMUPOBAHHUS Pa3JielicH Ha JBE
yactd (Moaudukatop partial — yacTuuHBIN).

— ®@aitn Forml.cs coaepxut yacth kinacca Forml — KOHCTpYKTOp C BBI30BOM METOAA
yHunranu3anuu komnoHeHToB InitializeComponent() 1 oGpabotunku co- ObITHH (pHC.
3.4). Umenno B 06paboTurKax COOBITUN TPOTrPAMMUPYETCS JIOTUKA pa- OOTHI NPUITOKEHHUS.
Form1l.cs [KoHcTpykTOp]* bl Forml.Designer.cs® ~ O6o3peeatens pelwenmii ¥ § X
2 2EIEE K
[-d Pewenwve "myWin" (npoektos:

4 myWin
- = Properties

Program.cs* Forml.cs*

“I¥ myWin.Forml vl ¥ Form1()

—lusing System;
using System.Windows.Forms;

|+ [4p]

—Inamespace myllin

> = Cobinkm
{ 4 [El Forml.cs
= public partial class Forml : Form ) Form1l.Designer.cs
= { public Forml() // woncTpykTOp ] Form1.resx
{ InitializeComponent(}; // WHMUMENM3EUMA KOMMOHEHTOB = ] Program.cs
¥
[l - 3peck byayT obpaboTumkum cobbiTUid ------------
¥
¥

Puc. 3.4. OkHo ¢ mporpamMmMupyemMoii yacThio koja kiacca Forml
— @aitn Form1.Designer.cs B o6iactu #region ... #endregion comepX uT KO METO/a
InitializeComponent(), aBTOMaTHYEeCKH CO3[aBaeMblii KOHCTPYKTOpoM (opM mpu
YCTAHOBKE 2JIEMEHTOB U PETUCTPAIIUU COOBITHH (puc. 3.5).

Forml.cs [KoHcTpykTop]?* Program.cs* Forml.cs* Forml.Designer.cs®* Obo3peBaTent peleHni > 0 x
43 myWin.Form1 vlg’outtonl - = :_’tﬂ | =] i‘t
“Inamespace myWin =+ o Pewenve "myWin" {npoektos: 1)
{ - 4 [ myWin
= partial class Forml b > [=d Properties
{ /// <summary> - [ Cobinkm
Ex |..f'..f'..f' TpebyeTca NepemeHHas KOHCTPYKTOpa. . . | 4 [E Forml.cs
private System.ComponentModel.IContainer components = null; ] Form1.Designer.cs
| <summary> .. | = 4 Formlresx
+ protected override void Dispose(bool disposing)D i ] Program.cs

#region Koa, aBTOMaTM4YECKM CO3fAaHHbil KOHCTpykTOopom dopm Windows
|..f'..f'.f' <summary> .. |
private void Ini‘tializeComponent{)D

#endregion

private System.Windows.Forms.Button buttonl;




Puc. 3.5. OkHO ¢ aBTOMaTH4yecKku co3iaBaeMbIM Koj1oM kiacca Forml

Jlormka pabotrel Windows-npniioKeHHss OCHOBaHAa Ha O0BEKTHO-cOOBLITHIiHON Mmoaenu. OmpeneneHve
MOBEZICHUSI OOBEKTOB HAYMHACTCS C MPUHATHSA PELICHUH, Ka- KUe JCHCTBHUS JOJKHBI BBIIONHATHCS NPU HaXaTHUH
KHOIIKH, BBOJIC TEKCTa, IlEpeMe- IEHUH Kypcopa MBIIIH, BIOOpPE MYHKTOB MEHIO, T. €. [0 KaKUM COOBITHAM OyAyT
BBIMIOJTHATBCS JIEHCTBUS, pealu3ylomye (pyHKIHMOHAIBHOCTh MpOorpaMMbl. J[Jisl Kax- JOro Kiacca omnpejesieH CBOW
Ha0op CcOOBITHIL, Ha KOTOpBIE OH MOXKET pearupoBaTh. HyskHoe coOBITHE Ui BBHIOPAaHHOIO OOBEKTa CHayaia
HEOOXOAMMO 3aperucTpupo- Bath B Mmerone InitializeComponent() (daiin Forml.Designer.cs) wim naxe Hero-
CPEACTBEHHO B KOHCTpyKTOpe ¢opmbl (daiin Forml.cs), a 3arem 3amporpaMMupo- BaThb OTBETHBIE ICHCTBHUS B
00paboTUHKE ITOTO COOBITHSI.

Peructpanmio coObiTusi (MOANMCKY Ha cOOBITHE) BHIMONHAIOT Ha Bkimagke Co- Obitus (Events) manenn
CpojicTBa ABOMHBIM LIETYKOM MBIIIM Ha I10JIE, PACIIONIO- JKEHHOM CIIpaBa OT MMEHH COOTBETCTBYIOLIETO COOBITHS
(puc. 3.6).

Forml.cs [KoncTpykTop]* X

CeoAcTBA * X

p . buttonl System.Windows.Forms.Button =
a5 Forml (o == F=ENE s
» {DataBindings) o

r

button’ button1 Click |~ |

0 u] MouseCaptureChanged
MauseClick

il

KeuDirwn

Puc. 3.6. Peructpanus coObrtust HaxaTtus kuonku Click

B meroze InitializeComponent() (daitn Form1.Designer.cs) nosiBasieTcst CTpoKa:
this.buttonl.Click += new System.EventHandler(this.buttonl Click);
B (aitne Forml.cs aBTomMaTmuecku co3maeTcsl MIa0JOH COOTBETCTBYIOIIETO METOAA — 00padoTyHMKa (Ero ums
(dopmupyeTcs u3 UIMEH 00BbEKTa U COOBITHS ), B KOTOPBIN MPEIONaraeTcsi BBOAUTH HEOOXOIUMBII TPOrpaMMHBIN KOJI.
O6paboTurKy Tepeaa- I0TCA Ba MapaMmeTpa — 0OBEKT-UCTOYHUK COOBITHS U THIT COOBITHSI.
private void buttonl Click(object sender, EventArgs e)

{ ... }
Urak, paspabotka Windows-nipuioxkenuit B cucteme MS Visual Studio cBoaur- ¢ K BU3yallbHOMY
KOHCTPYHPOBaHUIO rpaduyeckoro nHTepdelica B MHTEPAKTHBHOM PEXHME W HPOTPAaMMHPOBAHUE JIOTHKH PabOTHI
MIPHJIOKEHUS ITyTeM HAITUCAHUS Me- TOAO0B 00pabOTKY COOBITHIA
Bbubnuoteka knacco .NET BrirouaeT npoctpancTBo uMeH System.Win- dows.Forms, conepxaiiiee orpoMHoe
KOJIMYECTBO TUIIOB CTPOUTENBHBIX 0710k0B Windows-mipunoxenuii. [IpuBeaeM uis HauO0JIee YacTo UCTIOIb3yEeMBbIC
C yKa3a- HUeM HEKOTOPBIX CBONCTB M COOBITHIA:

—Form - dQopma, CiIy>XUT KOHTEHHEpPOM, Ha KOTOPBIH YCTAaHABJIMBAIOTCS BCE
3JICMCHTHI,

— Button — xHonka; Label — Hannuce (MeTka) ciy>XKUT AJ1s1 BRIBO/IA TEKCTA,

— TextBox — nosie BBo/1a-BbIBO/Ia TeKkcTa; CBOMCTBO Text, coObiTe TextChanged;

— CheckBox — dnaxok, Bxmoyatenb; cBorictBo Checked, cooritue Checked-
Changed;

— RadioButton — nepekitoyaresns, BHIOOp OJTHOTO BapHaHTa U3 HECKOJIBKUX; CBOMCTBO
Checked, coonsiTrie CheckedChanged;

— PictureBox — koHnreitHep mist mzoOpaxenuit (bmp, jpg, gif, png...); cBoiicTBa:
Image — oO6bexT Thma Image, Visible — Bugumocts (true — false), SizeMode — mo3umm-

onupoBanue (Normal, Stretchlmage, Zoom, AutoSize).
bazoBeIM KmaccoM (TIpeaKkoM) TS BCEX DJIEMEHTOB yIIpaBieHus sBisieTcs kiace Control, KOTOpEIi TO3BOJISAET
3a4aBaTb 061].[66 IIOBCACHUEC U CBOiicTBa 11000ro 00b- eKTa Fpa(i)I/IIIeCKOI‘O I/IHTep(beﬁca MMOJIb30BAaTECJIsA, HAIPUMCP!

— BackColor, ForeColor — 11BeT ¢oHa u niepeHero iaHa;

— BackgroundImage — ¢ oHOBBI PUCYHOK;

— Text — TeKCT (CTPOKOBBIEC JTAaHHBIE, ACCOLIMUPOBAHHBIE ¢ AieMeHTOM); Font —
mpudT;

— Cursor — BUJl Kypcopa HaJ 2JIEMEHTOM;



— Enabled, Focused, Visible — coctossaue anementa (true — false);

— Opacity — npo3paunocts s1emenTa (0.0 npo3paunsiii, 1.0 HEMPO3payHbIii).

OcHOBHbIE COOBITHS PJIEMEHTOB YIIPABIICHUS:

— Click, DoubleClick — onuHapHbIi WK JBOMHOMN IETYKU MBIIIBIO;

— MouseDown, MouseUp — Ha)xaTtue uiau OTITyCKaHUE KHOIIKH MBIIIIH;

— MouseMove — nepemenienne moin; MouseHover — MbIb Haj 3JIEMEHTOM;

— MouseEnter, MouseLeave — MbIIlIb BXOAUT WIH IMOKAJAET HEKOTOPYIO 00JIACTh;

— KeyDown, KeyUp — HaxxaTue win OTIycKaHue 0001 KIIaBUIIIN;

— KeyPress — naxxatue knapumu, umeromeit ASCII-kon;

— DragDrop, DragEnter, Dragleave, DragOver — coObITHS IEpeTaCKUBAHUS.

[TonoxkeHue, pasMepbl U MOBEACHUE 3JIEMEHTOB OTHOCUTEIBHO KOHTEWHEPOB,
B KOTOpBbIe OHM BJIOKeHbI (Hanpumep, Form, Panel, GroupBox, PictureBox), 3ana- eTcs
CBOMCTBaMHU MO3UIIMOHMPOBaHuA. Hanbomnee BaxkHbIC U3 HUX:

— Location, Top, Left, Bottom, Right — nonoxxenue s1eMeHTa;

— Size, Width, Height — pa3mepsl 31eMeHTa;

— Anchor — mpuBsi3Ka CTOPOHBI 3JIEMEHTa K CTOpPOHaM KOHTeHHepa. Ecim pacrs-
TUBaTh KOHTEHHEP, TO BMECTE C HUM OYyJI€T PaCTATHUBATHCS U BIOKCHHBIN deMeHT (puc. 3.7,
a). I1lo ymonuanuto 310 cBoiicTBO paBHO Top, Left.

— Dock — mpukperienne anemeHTf K ONpeneNeHHOW CTOPOHE KOHTEHepa
(puc. 3.7, 6). Ilo ymomganuio uMeeT 3HadeHne None.

Properties - 0 X Properties * @ X
button1 Systemn.Windows.Forms.Button - button1 System.Windows.Forms.Button -
Bs: |
a2 |||y =:
== | F 0|0
(DataBindings) - . "
(Name) buttond DialogResult Mone
AccessibleDescriptio m Mone hd
AccessibleMame Enabled
AccessibleRole Default FlatAppearance
AllowDrop False FlatStyle
T Top, Left v Font
AutoEllipsis
AntoSie ForeColor :
AutoSizeMode [ - GenerateMember | None
BackColor Image | [none]
Backgroundlmage Imagedlign MiddleCenter
Backgroundlmagela Tile Imagelndex I:l (none)
CausesValidation True e [T P, v
Puc. 3.7. IIpumep 3aganus coiictB Anchor (@) u Dock (6) nnst kHoniku Button
Ipumep 1

Cozoamv Windows-npunosicenue, komopoe npuenauiaem 66ecCmu 6 21eMeHm
TextBox umsa u no Haxcamuro KHONKU 6b1600um 6 snemenm Label npusemcmaue.

1. 3anmyctum MS Visual Studio. Co3zmagyum HOBBINM MPOEKT.

2. Bribepem tun npunoxenust Windows Forms u ma6ion Visual C#.

3. B nmone BBoja Pacmouio:kenue (Location) 3amagum paGouyio mamnky, B KOTO- poi
OyJIeT coxpaHsThCs MPOeKT. BBeneM ums npoekra, Hanpumep: wi311.

4. Otkpoercs okHO ¢ popmoii Form1 B pexxume koHCTpyKTOpa. [lo ymMondanuio crieBa
pacnionaraercsi Ilanenan 3jiementoB (Toolbox), a cmpaBa (O0o3peBaTesib pe- HIeHHH
(Solution Explorer).

5. Mbisto nieperamium ¢ Ilanean 3nemenToB Ha (opmy nBe Haamucu Label, mone
BBoJa Tekcra TextBox m kHomky Button. Ilpu 3toM OyayT co3naHbl 3K3eMI- JSIPbI
00BEKTOB, KOTOPHIM 10 YMOJYAHHUIO TPUCBAUBAIOTCS UMEHA COOTBETCTBYIO- IIMX KJIACCOB (C
Mmanoi 0ykBbl) ¢ HoMepamu: labell, label2, textBox1, buttonl.



6. I1o oucpCan BLIACIICM YCTAHOBJICHHBIC 3JICMCHTBI M HA ITAHCIIN CaoiicTBa
HW3MEHsIeM TpeAjiaraeMbple M0 YMOJYaHHMIO 3Ha4yeHHUs CBOMcTBa text: y dopmbl Ha

«IIpuBeTcTBHMe», y Haanucu | Ha «BBeauTe umMs», y kHonku Ha «Hammure» (puc. 3.8).
[Tonbepem paszmepst mpudTa (cBoiictea Font 10—12 mit.).

ERSIEV N o] B Wl Form1.cs [Konctpyktop]* X CeoficTea v B x
Bce gopmel Windows Fo.. .

labell System.Windows.Forms.Label o

-

4 CTaHfapTHbIe 3NeMEHTbL... [

| o,
k  Yxazatens i o2l Mpusercrave |£”£”£| o= 2 | 8 |'__i
Button 15‘ ............................................................. ImageKey D (otgyrcreyer)  *
' el filne Dl | Imagelist (HeT)
, et | RightToLeft No
EY  CheckedListBox
i Boegnte wma ||
s SomboBox TextAlign Topleft

Puc. 3.8. 3amanue cBOICTB 211IeMEHTOB (OPMBI
7. 3apeructpupyeM COOBITHE Ha)KaTusi KHONKW. JJis 3TOro BBIJACIUM KHOIKY U Ha
Biagke CoobiTus (Events) manenu cBoiictB Bbibepem Click. 3ametum, uro pe-
TUCTPUPOBATH COOBITHS, CBSI3aHHBIE C AJIEMEHTAMHU 10 YMOJYaHUIO, MOKHO M JIBOH- HBIM
IETYKOM MBIIIIH 110 BEIOPAHHOMY DJIEMEHTY.
8. Otkpoetcs okHo Forml.cs, B KOTOpOM aBTOMAaTHYECKH OyIET CO3MaH IIad- JIOH

oOpaboTurika. BBeneM B HEro Koj:
private void buttonl_Click(object sender, EventArgs e)
{ 1label2.Text = "MpuseT, " + textBoxl.Text;

}

9. IIporectupyem mnporpammy. PesynpTaT MOXeT BbIISIIETH Tak (puc. 3.9, a).
OTKOppEeKTUPYEM MTPOrPAMMHBIN KOJI M CBOMCTBA AJIEMEHTOB (HAIPUMED, 3a/1a]TUM KEITHIN
¢on BackColor nagnucu 2).

10. Momudumupyem Ham npoekt. Pazmectum Ha popme snement pictureBox1 (puc.
3.9, 6). Umnoptupyem uzoOpaxkenue (coiictBo Image) u3 daiina hacker.jpg. [Tonbepem
pa3mepsl U ycTaHoBUM 3HaueHusi cBoilcTB Visible = false (B ucxomnom
cocTOssHUM Hu300paxeHue HeBuaumo) u SizeMode = StretchImage (pactsruBaercs 1o
pasmepy KoHTelHepa).

Beeonte uma Bana Beeoute uma Bans

SR i

Beegute uma Baca

Puc. 3.9. Monudukarus naTepdeiica mpritoKeHHs

11. B 00paboTurK COOBITHSI KHOIIKU JOOABUM KOJ:
pictureBox1l.Visible = true;

12. IIporectupyem mnporpammy. Temnepp Ipu BBOJAE HMEHH W HAXATHUU KHOIKHU
HOSIBJISIETCS] IPUBETCTBUE U U300pAKEHUE.

13. Eme pa3 moauduuupyeM mpoeKT Tak, YTOObI MO MIETYKY MBIINIKA Ha picture- Box1



TO H300paK€HUE HCYe3ano, a TNosBisuIach HoBoe u3 (haitna buratino.gif, u Hagnuck
«I1puBet ,» 3amensiack Ha «Ilpomaii ,» (puc. 3.9, 6).

14. Paamectum Ha ¢opme 3ieMeHT pictureBox2 u ummnoptupyem B HEro u300-
paxenue buratino.gif. Hactpoum pa3meps! u cBoiicTBa.

15. 3apeructpupyem coowitie MouseClick (mmemuok mbimm) Ha pictureBoxl.
B co3nannbIii ma0da0H 00paboTYMKa BBEAEM KOJI:
private void pictureBoxl MouseClick(object sender, MouseEventArgs e)
{ label2.Text = "Mpowan, " + textBoxl.Text;
pictureBox1l.Visible = false;
pictureBox2.Visible = true;

}

16. IIporectupyem nporpamMmy. OTKOPPEKTUPYEM KOJ U CBOMCTBA 3JIEMEHTOB.
Ipumep 2

Ilpocmetiwuti mecm ¢ ucnonvsosanuem d1emenmos radioButton. Bvibop eoun-
CMBEHHO20 8EPHO2O OMBEMd.

1. Co3nagum HOBBIN npoekT w312 Tuna Windows Forms.
2. Pazmectum Ha Qopme Haamuch labell ¢ Bompocom: «UTo Takoe KOMIbIOTEp- HBIN

BUpyc?», Tpu 3neMeHTa radioButton ¢ oTBetamu «BpeaHblili mporpaMmMucT,
«BpenoHnocHas nporpammay, «KuByImii B KOMIIBIOTEPE MUKPOO», a TaKKe KHOIKY
button1 «otBeT» u noJie textBox1 1751 BeiBosa pesyibTara (puc. 3.10).

g5l Tect E‘E-a_hj

UTo Takoe KOMMbOTEepHbIA BUpYC?
BpeaHblin nporpaMmucT
BpegoHocHanA nporpamma

@  Xueywwmii B KOMNBHOTEPE MUKPOG

ountie

e

Puc. 3.10. UnTepdetic Tecta ¢ snmementamu radioButton

3. 3apeructpupyemM coObITHE HakaTHsi KHOMKW. B mabinoH o0paboTunka BBe- JeM

KOJI:

private void buttonl Click(object sender, EventArgs e)

{ textBoxl.Text = (radioButton2.Checked) ? "BepHo" : "owubka";
}

IIpumep 3
Tecm c ucnonvzosanuem snemenmos checkBox. Bvibop neckonbKux 6epHbix omeemos.
1. Cozmamum HOBBIHM npoekT w313 tuma Windows Forms.
2. Pasmectum Ha dopme Haamuch labell «YcrpoiicTBa BBOAA:», YETHIPE 3Jie- MEHTA
checkBox c TekcTaMu OTBETOB «KIJIABHATYPA», «PYKa», «MBIIIbY, «KOIIKa», KHOIIKY «OTBET»
u Haanuch labell2 nnst BeiBosa pesynbrara (puc. 3.11).
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Puc. 3.11. Untepdeiic Tecta ¢ anementamu checkBox

3. 3apeructpupyeM coObITHE HAXKATHU KHONKU. B mabion o0paboTunka BBe- €M KOJ:
private void buttonl Click(object sender, EventArgs e)
{ 1label2.Text = (checkBoxl.Checked && checkBox3.Checked &&
IcheckBox2.Checked && !checkBox4.Checked) ? "BepHo" : "ouwnbka";

}

IHopsinok BbINOIHEHNSI padOThI
Coznaiire Windows-nipriioxXeHns, B KOTOPBIX BBITIOTHIOTCS CIEAYIOIIHNE JeHCTBUS.

PabGouee 3aganue

1. Ilpu menuke MbIIKM 1O (QopMe IMOKA3bIBACTCS H300pakeHHE aBTOMOOWIIS
avto.gif. Iller4ox MBIIIBIO IO M300pa’KEHUIO CKPBIBAET €TO0.

2. Ilpu HaBeneHun ykazaTensl MBI Ha (Gopmy mBET ee (oHAa CTAHOBUTCS KEJI- THIM.
[Tpu yBOme yKazaresns MBITH ¢ POPMBI €€ IIBET CTAHOBHUTCS CEPHIM.

3. Ilpu Haxxatuu U yJaep>KaHUU JIEBOM KHOIKU MBIIIK Ha (JopMe €€ LIBET CTaHO- BUTCS
po30BbIM. OTIyCKaHWE KHOMKH MBIIIA U3MEHSIET 1[BET (POoHA Ha roayOoH.

4. ITo HaXaTUIO KHOIKHU IMPOBEPSAETCS MPABWIBHOCTh BBEJACHHOTO B TEKCTOBOE IOJIE
napoiis. [Ipu coBmajgeHuu C 3aJaHHBIM KJIOUOM BBIBOAUTCS «Jl0Opo mokanmo- BaTh» U
nosiBiisieTcsi u3obpaxkenne bypatuHo (aitn buratino.gif), mpu HecoBMmaJeHUH BBIBOJAUTCS
«Bxon 3amnpernien» u nuzoopaxenue nomyras (dain popugai.gif).

5. Boiuucnsiercs cpennee apudmerndeckoe sred IByX BBEJICHHBIX yucen a U b.
BBOI[ B TCKCTOBbLIC I10JIs1, BBIBO/J 110 HAXKATHIO KHOIIKHW B HAAIIHUCH.

6. Beruucnsiercs miomaab s ¥ IEpUMETp p MPsIMOYTOJIbHUKA IO CTOpOHaM a u b.
BBOI[ B TCKCTOBBIC I10JIsA, BBIBO/ ITO HAXKAaTHIO KHOIIKHW B HAAITHCH.

7. Beruucnsercs COIIPOTHUBJIICHUC TIIPHU IOCJICAOBATCIbHOM HWJIM IMapaJJICJIbHOM
COCIMHCHUHN PE3NUCTOPOB. BBOI[ U BBIBOJ B TCKCTOBBIC ITOJIAA I10 HAXKATHUIO KHOIIOK.

PacueT CONPOTHENEHWA =nel
F1= |15 RZ=

Mocnen |

8. *Co3maiiTe KaJbKYJISATOP, BBIMOIHSIONMUN 5 neiicTBuil. BBOA 1 BBIBOJ B TEKC- TOBBIE
- Cuer 1o Ha)KaTUIO KHOIIOK.

]
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KoHTpoJIbHBIE BONIPOCHI



1. Uto takoe Windows Forms u kakyto poiib OHU UTPAIOT B pa3pabOTKe MPUIIOKEHUN Ha Tu1aTdhopme
Windows?

2. Kaxk coznate HOBBIHM nipoekT Windows Forms B Visual Studio ¢ ucnons3oBanuem C#?

3. Kak 1006aBuTh 3JIEMEHT yrpaBiieHHs (HapuMep, KHOIIKY WJIH TEKCTOBOE MoJie) Ha popmy B
npunoxennn Windows Forms?

4. Kak cBsi3aTh COOBITHE KJIMKA HA KHOMKY C BBITIOJIHEHUEM OIPEICIIEHHOTO JeHCTBUS (METO/a) B KOJIE
C#?

5. Kak u3MeHHUTh CBOMCTBA AJIEMEHTA yIIpaBJieHus (Hampumep, pasmep, 1BeT ¢oHa) B koge C#
npunoxenus Windows Forms?

6. Kak 106aBUTh ¥ HACTPOUTH MeHIO B mpuioxeHnn Windows Forms?

7. Kak 106aBUTh U UCTIOJIB30BATh AMAJIOTOBbIE OKHA (HAIIPUMeEp, OKHO OTKPBITHA (paiina uim coodiieHue
00 ommoke) B npwioxkeann Windows Forms?

8. Kak oOpabartbiBaTh BBOJ MOJIb30BATENS (HAllpUMep, HasKaTUs KJIABUII UM BBOJI TEKCTA) B MPUIIOKEHUN
Windows Forms?

9. Kak pabortaTh ¢ MHOTOOKOHHBIMU TpuioxeHussMu B Windows Forms (Hanpumep, co31aTh HOBOE OKHO
WJTU TIEPEKITI0YATHCS MEXIY OKHaMu)?

10. Kak pa3BepHyTh U pacpocTpaHuTh npuioxenue Windows Forms a1 ucrons30BaHus Ha IPYTUX
KOMITbIOTepax?

IIpakruueckas padora Nel6
NuTepakTuBHOE YNIpaBjeHHe NapaMeTpaMy NPHJI0KEHU N

Ilenv pabomwl: Qopmuposanne HaBbikOB co3nanus Windows-NpuinoxkeHuii ¢ HHTEPAKTHBHBIM
yIIpaBJICHHEM ITapaMeTpaMu.

Teopernuyeckasi 4acThb

bubmuorteka knaccoB .NET comepKUT dleMEHTBI, KOTOPBIE MOXKHO HCIIONB30- BaTh JUIS yNPaBICHUS
napamerpamMu Windows-puiaoKeHuil B MHTEpaKTUBHOM pe- >KuMme 0e3 TekcToBoro Beopa. [IpuBenem mpumepsl
TaKUX 3JIEMEHTOB U COOBITUH, NO3BOJIAIOLINX OTCIEKUBATh U3MEHEHHSI UX CBOWCTB.

OnemeHnT TrackBar mo3BosseT ¢ MOMOIIBIO MOJI3YHKA U3MEHATh YHCIOBBIE 3HA- YeHHs cBolcTBa Value Tuma
int u3 nuamazona Minimum, Maximum. CoOsrtre Scroll.

NumerickUpDown mno3Bomnsier u3meHsTh 3HaueHue Value umcrmoBoro tumna decimal (necstuunas npo0n c
paszenuTeneM, 3aJaHHBIM JIOKAJIH3aIlel OlepanroH- HOW CHUCTEMBI, HampuMmep, 3amsitas B pycckosa3sldHbix OC).
CoOritne ValueChanged. Ilpupamenue Increment MoXeT Kak LeENbIM, Tak M ApoOHBIM. OToOpakaeMoe KOJH-
YeCTBO JIECATUYHBIX 3HAKOB 3aaaercs DecimalPlaces (o ymonuanuio 0).

Crnenyromiye Tpy dJIeMeHTa NpeIHa3HaYeHbI 7151 BBIOOpa U3 CITUCKOB.

— DomainUpDown Bo3Bparaet ctpoky (cBoiictBa Text Tumna string). CoObiTue
TextChanged.
— ListBox (cniucok) 1 ComboBox (mose ¢ BeimajaroyMM CIKUCKOM) BO3Bpallia- 0T
unjekc (croiictBo SelectedIndex). CoOniTe SelectedIndexChanged.
IHpumep 1
Buvruucnenue nnowaou xpyea. Hcnonvsosanue snemenma trackBar.
1. Coznanum npoekt wf321 tuna Windows Forms.



2. PazmectuM Ha popMe nBe Haamucu ¢ Tekcramu “R =" u “S = nBa TEKCTO- BBIX
noJia u 3neMeHT trackBar (puc. 3.12). YcranoBum ero coiictBa Minimum = 10, Maximum
= 80.
g+ Mnowaab Kpyra |i@$]

B =20
S= 1256,63706143592

B

Puc. 3.12. UnTepdeiic npunoxerus c anementamu label, textBox u trackBar
3. Beinenum snemenT trackBar. 3apeructpupyeM coObITHE MEpeMENIeHUs MO~ 3yHKa
Scroll. B mabnon 06padoTunka BBEIEM KOJI:
private void trackBarl_Scroll(object sender, EventArgs e)
{ int r = trackBarl.Value; textBoxl.Text =
Convert.ToString(r);
textBox2.Text = Convert.ToString(Math.PI*r*r);

}

4. IIpotectupyem nporpammy. OTKOPPEKTUPYEM KOJI U CBOMCTBA IJIEMEHTOB.
Ipumep 2

Pacuem cunvt moka. Hcnonvzosarnue snemenma numericUpDown.

Hanpsiorcenue u conpomusnenue 6yoem 3aoasams 21emenmamu numericUpDown, cuny
moka eviyucaams no gopmyne I = U/R u 6b18600umv 6 mexcmogoe noje no Ha- HCamuio
KHONKLU.

1. Cozpamum npoekt wf322 tuna Windows Forms.

2. PasmectuMm Ha dopme ase Haanucu ¢ Tekctamu “U = ” u “R = 7, kHonky “I = 7,
TEKCTOBOE MoJie 1 ABa 3ieMenta numericUpDown (puc. 3.13). YcraHoBUM uX CBOM- cTBa
Minimum = 1, Maximum = 20, Increment = 1.

3.

@' PacueT cunbl Toka @E&J

Puc. 3.13. UnTepdeiic mpuitoxeHus: ¢ KHONKON u 3inemMeHTamMu numericUpDown

4. 3apeructpupyem coObITHE HaXKaTusl KHONIKK. B 1madion o6paboTurka BBe- €M KO/
private void buttonl Click(object sender, EventArgs e)
{ decimal U = numericUpDownl.Value; decimal R = numericUpDown2.Value;
textBox1l.Text = Convert.ToString(U/R);

}

5. IIporectupyem mporpammy, uzMmeHsisi HanpspkeHue U u comporusiieHue R.
3ametnm, uto x0T mapameTpbl U u R 3amatorcs snmementom numericUpDown, pac- 4eT u BBIBOJ pe3yibTaTa
BBITIOIHSIETCS IO HAXKATUIO KHOTIKH.

Bo MHOrMX NMpakTHYECKUX 3a7a4aX BBIYHCICHHS U BBIBOJ PE3YJIBTATOB IOJIE3HO BBIITOJIHATH HEMIOCPEICTBEHHO
IIpY M3MEHEHWH BXOAHBIX MapamMeTpoB. i 3TOT0 MC- MOJB3YIOT COOBITHS, OTCICKUBAIOIINE U3MEHEHHsI CBOWCTB
anemenToB. Tak, B mpu- mepe 1 ucnosib3oBaHo coObitue Scroll anementa trackBar. PaccMoTrpum ucmons3o- BaHue
nByx coosiTuii ValueChanged snemenToB numericUpDown.

Ipumep 3



Pacuem conpomuenenus npu napaiieibHoOM COeOUHeHUuu pesucmopos. Hcnonb-
308aHue coovimuil 08yx snemenmos numericUpDown.

Ilpu napannenvHom coeOuneHuU pe3ucmopos CKIa0bl8aAdMCs GeIUUUHBI, 00pam- Hole
ux conpomueénenusim 1I/R = 1I/R1 + 1/R2.

1. Cozmamum npoekt wf323 Tuna Windows Forms.

2. PazmectuMm Ha opme Tpu Haamucu “R1 =7, “R2 =7, “R = ”, TekcTOBOE MO- JIE¢ U
nea oneMeHta numericUpDown (puc. 3.14). VcranoBum cBoiictBa: Minimum = 1,
Maximum = 80, Increment = 0,1, DecimalPlaces = 1.

-

.
8- PacuyeT CONPOTUBAEHWA NPW MNapanneNbHOM COSAMHEHUM | = | = |%J

Ri—25 [ F2—015 [ R= 0,9375

r

Puc. 3.14. UnTepdetic npunoxxenus ¢ anemeHTamu numericUpDown
3. 3apeructpupyem coobiTusi ValueChanged nByx snementoB numericUpDown.
4. B ma6soHbl 00pabOTUMKOB BBeAEM KOABL. JIJIsi UX ymnpolieHusl BHE 00paboT- YUKOB
OOBSIBIICHBI M WHUIMAIM3UPOBAHBI 1O 1 W 12, a BBIUYMCIEHHUE W BBIBOJ BbI- HECEHBI B
MeTos ShowR(), KoTOpsIi BeI3bIBaeTCS B 00paboTUMKAX.
public decimal rl = 1; public decimal r2 = 1; public
void ShowR()
{ textBoxl.Text = Convert.ToString(1/(1/rl1 + 1/r2)); }

private void numericUpDownl_ValueChanged(object sender, EventArgs e)
{ rl1 = numericUpDownl.Value; ShowR(); }

private void numericUpDown2_ValueChanged(object sender, EventArgs e)
{ r2 = numericUpDown2.Value; ShowR(); }

5. [Iporectupyem mporpammy. Temepp mnpu JOOOM H3MEHECHUH CONPOTHBICHUN
PE3UCTOPOB PE3YJIHTAT CPA3Y KE MEPECUUTHIBACTCS.

IHopsinok BeIMOIHEHNSI PadOTHI
Cosnaiire npunoxenus Windows Forms, KOTOpbie BBIYUCIISIOT U BBIBOJSAT:
PaGouee 3a1anue
1. ConpoTuBieHue TpU TOCIEAOBATEIHLHOM (MapaJlJIEIbHOM) COEAUHEHUU PE3H-
ctopoB. BeiBoa B Haanucu no coositusim Scroll anementos trackBar.

PacueT conpoTWENeHMA =neRCx)

ST L J

Rz =12

R =27

2. Ilnomans MOBEPXHOCTU § W 00BEM Iapa vV 1Mo paauycy r. BBoa U BBIBOA B
TEeKCTOBBIC T0JIs 10 coObITHs Scroll anemenTa trackBar.

3. Bricoty h = V*/2g nogsema Ms4a, GpOIIEHHOTO BEPTHKAILHO BBEPX C Ha- YalbHON
ckopocThio V (3amaercs anmemeHToM trackBar). BeiBo1 B HAAMKCh 110 Ha- )KaTHUIO KHOTIKH.

4. IMorennmanpuyto sHepruto E = mgh xamus maccoit m (BBoJ B TEKCTOBOE T10- JI€) HA
BbicoTE h (3amaercs anemenToM trackBar). BeiBoa B HaAMUCh 10 HA)KaTUIO KHOMKHU.



5.Ilyte s = v*t, mpoiineHublii aBToMoOmieM 3a Bpems t. CKOpOCTh V BBOJMUTCS B
TekcToBoe nojie, Bpems t (10 — 40) 3amaercs snementoM trackBar. BeiBog B HajI- much 1o
cobbrtuio Scroll snementa trackBar.

6. Omnaty 3a sneKkTpodHepruto = tapud * pacxon. BriBoj B HaAMMCH MO COOBI- THIO
Scroll. Tapud (B py6 3a 1 kBT u) 3agaercs snemenrom numericUpDown. Pac- xon B kBt u
(ot 0 1o 400) 3agaercs anemenToM trackBar,

7. CTOMMOCTB MOE3JKH Ha aBTOMOOMIIE (6600: s — paccTosiHue, b — pacxon OeH- 3uHa
Ha 100 kM, ¢ — ieHa 6en3una 3a 1 autp). BeiBoa B Haanuck no coositust Scroll anementa
trackBar.

BlCronmocts ToBapa B Tpex BamOTax mo ero cTomMocTH B Oen. pyOmsx. Beox B

textBox (Oen. py©6.), BbIBOJ 0 HaXaTHIO KHONKHU B Haanucu. Kypcel BamoT 3aga- roTcs
AIIEMEHTaMU

KoHTpoJibHBIE BONPOCHI

1. Kak co3naTh OKHO NPUITOKEHUS C MHTEPAKTUBHBIMU AJIEMEHTaMU yIipaBiieHus B C#?

2. Kak 100aBUTh KHOTIKY B OKHO TPHJIOKEHHSI U CBSI3aTh €€ C ONpeeNIeHHBIM MeTo1oM B C#?

3. Kak co3zaTh TekcTOBOE 10JI€, YTOOBI OJIH30BATENb MOT BBOJIUTh 3HAUECHHUSI IApAaMETPOB B OKHE
npuioxkenus B C#?

4. Kak cBs3aTh 3JIEMEHTHI YIPaBJIECHUS C IEPEMEHHBIMH, YTOObI H3MEHEHHSI I10JIb30BATEIbCKUX
MapaMeTpoB OTpaXkainuch B koge C#?

5. Kak 1006aBUTh MOJI3YHOK JUIsl BEIOOpA YMCIIOBOIO 3HAYEHUS TApaMETPOB B OKHE NpuiioxkeHus B C#?

6. Kak 100aBHUTh BBINIAAAIONINI CITUCOK ISl BRIOOpA OMpEIETICHHBIX 3HAU€HUH apaMeTpOB B OKHE
npunoxenus B C#?

7. Kak co3maTh 4eKOOKCHI JUIsl BKIFOUEHUS/OTKITIOUECHHUS ONIPEISIIEHHBIX MTapaMEeTPOB B OKHE MPHIIOKEHHS
B C#?

8. Kak coznaTh rpymniy paaoKHOIOK /1j1sl BBIOOpa OJTHOTO 3HAUYEHUS U3 HECKOJIBKUX B OKHE IIPUIIOKEHUS B
C#?

9. Kak o0pabatbIBaTh COOBITHSI B3aUMOJICHCTBUS TIOJIB30BATENIS C SJIEMEHTAMHU YTIPABJICHUS B OKHE
npunoxenus B C#?

10. Kak ucrionp30BaTh 3Ha4€HUS TapaMETPOB, BEIOpaHHBIE TTOJIB30BATENIEM, B KO puioxeHus B C#?

IpakTn4yeckas padora Nel7
HUcnoab3oBanue TaiiMepa. AHUMALMS

Ienn paﬁombl: (dopMHpOBaHe HABBLIKOB HMCIIONB30BAHUS TaiiMepa M CO3[aHusl MPOCTEHIIeH aHuMAaluu
JIBUYKEHUSL.

Teopernueckasi 4acTb

HeotoOpakaemslit Ha Gopme komnoHeHT Timer npenHa3Ha4deH AN 3alycKa NMEPUOAMYECKUA TOBTOPSIOMIMXCS
nericteuii. CoiictBo Interval 3amaet nepuoa (B MuiI- TMCEKyHAAX), ¢ KOTOpBIM OyaeT moBTopsiThesi coobitue Tick.
IIpu ycranoBke cBoii- cTBa Enabled = true taiiMep BKIIIOYaeTcs BMECTE C 3aIlyCKOM TpmiokeHus. Merox Start()
3amyckaet, a Stop() ocTaHaBIMBAaET TalMep.

TunuuHble MPUMEPHl WCHONB30BAaHHUA TaiiMepa — Yachl M CEKyHAOMEp (BBIBOA BpPEMEHH M JaThl), a TaKkke
aHUManys (MMUTALUS IJIAaBHOTO U3MEHEHUS MOJIOKEHHUS, Pa3MEPOB U (POPMBI OOBEKTOB).

Hpumep 1

Ilpocmuie uacwi. Bbl6o0 épemenu u oamul no maimepy.



1. Cozmanum HOBBINM npoekT w331 tunma Windows Forms.

2. Pazmectum Ha popme pazmepom 540 x 230 qBe HAAMUCHU U 33aMM UX CBOWCTBA:

—labell nnsa BeiBona Bpemenu (cBoiictBa: BackColor = Green, ForeColor =
= Yellow, Text = 00:00:00, pazmep mpudta Font = 72);

— label2 n1s BeiBoga natel (ForeColor = Olive, Text = nara, Font = 16).

3. 13 kareropuu Kommonentnl (Components) MaHelIW SJIEMEHTOB IE€peTalluM Ha
dopmy Timer. Ero 3Hauok otoOpasutcs B HuxkHel yactu okHa Koncerpykrop (puc. 3.15).
3amagum ero ceoiictBa: Enabled = true, Interval = 100.

Forml.cs [KoHcTpykTOp]* X ~ Ceoncrea
- timerl System.Windows.Forms.Timer -
oS fata v Bpema = =nE =

+ (ApplicationSetti

{Name) timerl
[} [ ] Enabled True

GenerateMembe True N
m ™ Interval 100 i

Modifiers Private
Tag

noaTta

| & timerl |
Puc. 3.15. Hactpoiika snemMeHToB (popMBbI U TaliMepa

4. 3apeructpupyem coositue Tick Taitmepa. B madiaon 06paboTurka BBEEM KO/
private void timerl Tick(object sender, EventArgs e)

{ 1labell.Text = DateTime.Now.TolLongTimeString(); // BBIBOJT BpEMEHU

label2.Text = DateTime.Now.TolLongDateString(); // BBIBOJ, JATBI
}

5. I[Ipotectupyem nporpammy (puc. 3.16, a). IIpu HE0OXO0IUMOCTH OTKOPPEKTHU-

pyeM CBOMCTBA KOMIIOHEHTOB U TPOTrPaMMHBIN KO/I.

o) [lata v pema l == éj ol Cexynaomep |ﬂ|

12 anpensa 2018 . [ Cron || C6poc

Puc. 3.16. Ilpocteie vack! (a) u cexkynaomep (0)

IIpumep 2
Cexynoomep. Bvi6o0 munym u cexyHo.

1. Co3gaaum HOBBIHM nTpoekT WE332 tTuna Windows Forms.

2. PasmectuMm Ha ¢popme pazmepom 380x200 maanuch labell (cBoiictBa BackColor =
Green, ForeColor = Yellow, Text = 0:0.0, Font = 60) u n18e kHonku CtapTt u Copoc (puc.
3.16, 0).

3. [leperammum Ha popmy Timer (coiictBa Enabled = false, Interval = 100).

4. 3apeructpupyem cobbitusi Tick Taiimepa, a Takxe Haxkatuit kHOmok Click.

B mra6oub1 06pab0TINKOB BBEIEM KOJIBI:
private int m, s, ms; // 0OBIBIIEHHE TOJIEH

// naxxarne kHonku Crapt/CTomn

private void buttonl_Click(object sender, EventArgs e)
{ if (timerl.Enabled)
{ timerl.Stop(); buttonl.Text = "Crapt"; } // ocTaHOBKa TaliMepa



else { timerl.Start(); buttonl.Text = "Crton"; } //3amyck Taiimepa

}
// naxxarne kHomku COpoc, OOHyJeHNEe 3HAYeHUH
private void button2_Click(object sender, EventArgs e)
{ m=0; s =0; ms =0; labell.Text = "0:0.0"; }
// cuet u BBIBOA 110 coObITHIO Tick Tafimepa
private void timerl Tick(object sender, EventArgs e)
{ ms++; s =ms/10; m = s/60;
labell.Text =m + ":" + s%60 + "." + ms%10;
}

5. IIporectupyem nporpamMmmy. OTKOPPEKTUPYEM KOJ U CBOMCTBA KOMITIOHEHTOB.
Ipumep 3

lIpocmeriwasn anumayus 08udx*CeHUs.

Cosznanum HoBbIH npoekT w333 tuna Windows Forms.
Pasmectum Ha (opme pasmepom 580 x 200 mBe xHomku Crtapt m Crtom, a Takke smeMeHT PictureBox
pasmepom 140 x 100. Ummoptupyem B Hero nzobpaxkenue u3 ¢aiina beg.gif (puc. 3.17, a).

05 AHMMALMA JBUKEHMA = 85 AHMMaLWA ABVKEHWA =REl X

Crapt ‘ | Cron Craprt | [ Cron l

___________________________________

Puc. 3.17. HauanbHas (a) u npoMmexyTouyHast (as3sl aHuMaiuu (0)

3. [leperammm Ha popmy Timer (cBoiictBa Enabled = false, Interval = 20).

4. 3apeructpupyem cobbitusi Tick Tatimepa, a Takxe Haxkatuii kHomok Click.
B mra6oub1 06pab0TINKOB BBEIEM KOJIBI:
// mepeMeriieHre MO THKaM TaiiMepa BIpaBo Ha 4px, eciu Left <520, nHaue B Havaso
private void timerl_Tick(object sender, EventArgs e)
{ if (pictureBoxl.Left < 520) pictureBoxl.Left += 4; else
pictureBoxl.Left = 8; }
private void buttonl Click(object sender, EventArgs e)

{ timerl.Enabled = true; } // crapt
private void button2_Click(object sender, EventArgs e)
{ timerl.Enabled = false; } // cTon

5. IIporectupyem mporpammy.

Pabouee 3aganue
BI)IHOJIHI/ITI) I/IHCprKL[I/II/I HpHBeI[eHHBIe HHMKEC

IHopsinok BeINOIHEHNsI padOThI

1. Cozpmaiite cekyHmoMep ¢ OJHOW KHONKOM COpoc, KOTOpBIM 3aIlyCKAaeTcs H
OCTaHABJIMBAETCS MIETYKOM MBIIIHU IO (popMe.

2. Co3paiite TpWIOKEHHUE, KOTOpOE MO BBEACHHOM mgare (rod, Mecsll U YHUCIO)
ITOKA3bIBAET JIEHb HEJICIIH.

3. Coznaiite yachl, KOTOpbIE MOKa3bIBAIOT, CKOJIHKO JHEH (4acoB, MHHYT) OCTa- JIOCh
HACTYIUJIEHHS HOBOTO TO/I1a.

4. Co3paiite NPWIOKEHUE, B KOTOPOM AHUMHUPYETCS NPSMOJUHEHHOE JBH)KEHUE



cnyTHuKa sputnik.jpg Ha pone 3Be3qHOTO HeOa sky.gif.

5. Co3paiite mpuioxkeHue, B KOTOPOM aHUMHpYeETCs najzeHue siomoka apple.gif
c GamHu tower.jpg.

6. Co3maiite TpUIOKEHUE, B KOTOPOM IO MIETYKY MBIIIBI0 MO0 U300Pa’KEHUIO COBBI
sOva.jpg OHO HAYMHAET YBEJIUYUBATHCS 1O JOCTHXKEHUsS JIBYKpaTHOro pasmepa. lllemdox
MBIIIU TI0 YBEIMYEHHOMY HU300pa’KEHHIO BBI3bIBAET €TI0 YMEHBIICHUE JI0 MEPBOHAYAIBHBIX
pa3MepoB.

7. Co3maiTe TNpUIOKEHUE, B KOTOPOM aHUMHpyeTcs JBHkeHue Msua football.gif,
6p01HCHHOFO nmoa yriiomM K ropu3oHTy Ha (1)OHC ACPCBLCB trees.gif. TpaeKTopI/Iﬂ ABH- KCHUA
napaboa.

8. Coznaiite mpuioKeHUe, B KOTOpOM aHuMupyercs AsvwxkeHue JIynsl luna.gif
BOKpYT 3eMiIH Zem.gif 10 3/IMNTHYECKON TPaeKTOPUH.

KonTponbHbIe BOPOCH

1. Kak co3nate u ucnionb3oBath TaiiMep B C# 11 BBIIOJHEHUS OIIPEIEIEHHBIX JEHCTBUM ¢ ONPENEeIEHHOM
3a1€PIKKOIN?

2. Kakoii kj1acc Hy>KHO UCHOJIB30BATh JJIs paboTHI ¢ TaiimepoM B C#?

3. Kak HacTpouTth uHTEpBaN paboTHI Taiimepa B C#?

4. Kak cBs3aTh COOBITHE CpabaThIBaHUA TaiiMepa ¢ orpeieIeHHBIM MeTo10M B C#?

5. Kak co3gaTh NpoCTEHIIYI0 aHUMALIMIO IBMOKEHUS C UCII0JIb30BaHUEM Taiimepa B C#?

6. Kak m3MeHATh KOOPAUHATHI 00BEKTa IS CO3JaHMs aHUMAIlUU JABMKEeHUs B CH?

7. Kak ucrnons30BaTh TakMep B UKIIE JI4 CO3aHUS IJIABHOM aHUMAIMU OBUKEHUS B CH?

8. Kak 3a/1aTh CKOpOCTh ¥ HaIlpaBJICHUE ABMKCHUS 00BEKTa B aHUMAIIUH C UCIIOJb30BaHUEM TaiiMepa B
C#?

9. Kak octaHoBHTH 1 BO30OHOBUTH paboTy Taiimepa B C#?

10. Kak o6pabaTsiBaTh COOBITHS Havajla U OKOHYaHUS aHUMaIuu B C#?

IpakTn4yeckas padora Nel8
Hcnoab3oBanue MeHIO U ANAJIOIrOBbIX OKOH

l[eJlb pa6omb1: (hopMHpOBaHE HABBIKOB CO3/1aHHUSI MEHIO U AUAJIIOTOBBIX OKOH.
Teopernveckasi yacTb

bubmuoreka .NET comepXUT KOMITOHEHTHI TO3BOJISIONIME MPOCKTHPOBATH MPH- JIOKEHUS C PAa3BUTHIM
rpaduyeckuM UHTEPQEHCOM, BKIIIOYAIONIMM MEHIO, TaHEIM HWHCTPYMEHTOB, Pa3HOOOpa3HbIC IUANIOTOBBIC OKHA.
HekoTopble 13 HEX cpa3y 0TOO- paXkaroTcs Ha POpMe, APYTUe MOTYT BhI3BIBATHCS.

OCHOBHBIE KOMIIOHECHTBI JJIS1 [IOCTPOCHUS MEHIO:

ToolStrip — manenp nHCTpYMEHTOB (0a30BbIN Kacc — KOHTelHep). Ha
Hel pazMenaroT aneMeHTsl — 00bekThl ToolStripltem.
Hacnennuk ToolStrip — nosiocka MmeHto MenuStrip.

StatusStrip — cTpoka (1moJIocKa) COCTOSIHHUSL.
OCHOBHBIE CBOMCTBa JJIEMEHTOB MEHIO: BHI, pa3Mepsl, nosunuoHupoBanue (Dock, LayoutStyle), BuguMocTsb
(ShowltemToolTips). OcHoBHBIE COOBITHS CBS3aHBI C BBI- OOPOM KOHKPETHOTO MYHKTa MEHIO INETYKOM MBIIIH U
MMEIOT CHHTAKCHUC:

nyHkTToolStripMenultem_Click.

Baxmueiimeit ocodenHocThI0 Windows-IpUIIOKEHHUH SBISAETCS OKOHHBINA MH- Tepdeiic, BKIOYAIOMM OKHA
pa3HoOro THIA, UMEIOIIKME CBOE Ha3HaueHWe, (PyHKIMO- HaJ W BHEIIHWHA BuA. Kaxkmoe mpuinoxeHue MMeeT OJHO
ri1aBHoe OKHO. HamoMmHuM, 4TO Kiacc IVIABHOI'O OKHA IPUIIOKEHUS COLEPKHUT TOUKY BXOJAa B IIPUIIOKEHHE (CTa-
Trdyeckuit Merox Main). [1pu 3akpbITHM T1aBHOTO OKHA MpUIIOKeHHE 3aBeplinaercs. MoaaibHOe OKHO HE TI03BOJISIET
I0JIb30BATEIII0 MIEPEKITIOYaThCsl Ha IPYrHe OKHA TOTO JKe MPUIIOKEHHs, [T0Ka He OyeT 3aBeplueHa paboTa ¢ TeKyIIuM
okHOM. Hemoa/ib- Hoe OKHO 1TO3BOJISIET NIEPEKIIIOUAThCs HA APYrHe OKHA. B BuIe MomanbHBIX 00BIYHO O(OPMIIAIOT
JAUAJIOrOBbIe OKHA, TPEOYIOIINE OT MOJIb30BaTeNsl BBOA KaKOW-IMO0 MHGOpMALMK HITH MOATBEP)KICHUSI.



Haubonee yacto ucnonb3ytor OkHo coodmennii (kiacc MessageBox), koTo- poe
BbI3bIBacTCsl MeTo/1I0M Show() 1 MoXKeT MpuHUMATh psia mapameTpoB (puc 3.18): text — TekcT
BBIBOJIMMOTO COOOIIIEHNUs, caption — TEKCT 3arojoBKa OKHA COOOIIEHUS, icon — 3HAaYOK OKHA
coobmienHus, buttons — UCMoONb3yeMbIe KHOTIKH.

. .
uHpOpMaLua [ﬁ ONacHoCTb Li_hJ

'0. [NpocToe cooblueHme 'Q/ Mpoaonxkuts paboty?

| —— —

b

Puc. 3.18. Bun aunanoroBoro okHa coo6mennii MessageBox

310 OKHO MOXeT uMmeTs oT 1 10 3 xHomok (puc. 3.18). KonmnyectBo M HazHaue- HHE 3a4acTcs 3HAUCHHEM
cBoiictBa MessageBoxButtons: OK — omna kaonka OK; OKCancel — ase kaonku (OK u Otmena); YesNo — nBe
kaonku ([la m Hert); YesNoCancel — tpu xnomku (/la, Her, Otmena). Metonq Show() BosBpamaer 0OBEKT
DialogResult, mo3Bonstomuii y3HaTh, Kakasg KHOINKa B OKHE Oblla HaxkaTta. Bua 3Ha4- KOB B COOTBETCTBUH C
coJiep)KaHMEeM COOOINEHUS MOXHO 3aJaBaTh 3HaueHHeM CBOi- cTBa MessageBoxIcon: Information — OykBa i B
Kkpyxke; Error — Oenplit 3Hak «X» B KpacHOM Kpyre; Warning — BOCKJIMIIATEIbHBINA 3HAK B JKEJITOM TPEYTOJILHUKE;
Question — BonmpocuTeIbHBIHN 3HAK B KPYTe.

BrimosnHeHHe  MHOTOIIArOBBIX — ONEpalMid  3HAYUTENBHO  yNpOIIaeTcs  Onarojaps  MCIOJIB30BaHMIO
CHeUAJIM3UPOBAHHBIX THAJIOTOBBIX OKOH (WJIM NMPOCTO AMAIOTOB), UMEIOIIMX HA00p TpeOyeMBbIX CBOMCTB, METOIOB
1 cOOBITHI. DTH OKHa 0TOOpaxaroT- cs MetogoM ShowDialog(). [IpuBenem npuMepsl TAKUX JTUAJIOTOB.

— ColorDialog — Be160p 118eta (puc. 3.19, a). Bo3BparaeT BoIOpaHHBIH 1IBET:
colorDialogl.ShowDialog(); this.BackColor = colorDialog1.Color;

— FontDialog — Bei6op mpudra (puc. 3.19, 6). Bozpamaet BeiOpaHHbIi mIpUPT:
fontDialogl.ShowDialog(); textBox1.Font = fontDialogl.Font;

Lieet @ Wpwnpt M
OcHoEHbIE UBETa ‘ WpugpT: HauepTaHue: Pazmep:
’_ ’_ l_ l_ - l_ l_ Microsoft Sans Serif Kypcve [ oK I
... O cosottigr | ETEEE— 0
oM ft YaH n =
- ’7 - - - - - - o M:ggzgﬁYiaE:; = ::E:::n Kypcwe e
- - - - - - - - gmmg::!ﬁ HKSCS i
ingLil_|
HENEEEENEN O MingLiU_HKSCS-ExtB ~ o
EEENNTE
BuoonzMeHeHne O6pasey,
NononHuTensHsie useTa: "] 3auepkryTein
’7 ’7 ’7 ,7 ,7 ,7 ,7 ,7 — [C1NoauepkHyToiA AaBbEé'@d)
OtreHok 160 Kpachwit: 240
’_ ’_ ’_ ’_ ’_ ’_ ’_ ’_ Kontpact: 0 Senenwit: 240 HaGop cumeonos
OnpenesmTs useT >> LEegiSaayExd AprocTe: 226 Cmmi: 240 Kipnmauiecrni T

Puc. 3.19. Bun nuanorossix okoH ColorDialog (a) u FontDialog (0)

Huanorun OpenFileDialog (otkpeiTue (aiina) u SaveFileDialog (coxpanenue daiina)
BO3BpAIAIOT JECKPUTITOPHI BEIOpAHHOTO (haiina, HampumMep:
string fn = openFileDialogl.FileName; nmm string fn = saveFileDialogl.FileName;

IIpumep 1
Co30anue npocmeiiueco mexcmosozo pedaxmopa. Lllpugpm u yeem mexcma
UBMEHAEMCsl C NOMOUWbIO MEHIO.
1. Coznanum HoBbIM npoekT w341 tuna Windows Forms.
2. Pazmectum Ha Gopme pazmepoM 480x360 TexcroBoe noie textBox1 (cBoiicTa:
Multiline = true, ScrollBars = Vertical, Anchor = Top, Bottom, Left, Right).
3. Ilepetamum Ha dhopmy komrioHeHTHI ColorDialog, FontDialog 1 MenuStrip.



4. Beinenum xkomnoneHT MenuStrip. [lonp3ysce mojckaskamu, co3gajuM JBa
MyHKTa MEHIO: BUJ (C MOAMYHKTamMu puT, BeT) 1 cnpaska (puc 3.20).

| Bua | cnpaeka [zon
wprdT
uBeT

Puc. 3.20. Co3ganue MeHIO
5. IloouepeaHo BbIENSIEM CO3AaHHbIE MYHKTHI U peructpupyem coObitus Click.
6. B ma010Hb1 00pabOTYMKOB BHIOOPA MMYHKTOB MEHIO MIPH(T U IBET BBEAEM KOJBbI,
BBI3BIBAIOIIME TUATIOTH 3aJjaHus MIpUdTa U 1[BeTa TeKCTa:
private void wpudTToolStripMenuItem Click(object sender, EventArgs e)
{ fontDialogl.ShowDialog(); //' BBI30OB AMaiora 3aJaHus mpudra
textBox1l.Font = fontDialogl.Font;

}
private void ueTToolStripMenuItem Click(object sender, EventArgs e)
{ colorbialogl.ShowDialog(); // BBI30OB IHMajora 3aJaHus [IBETa
textBox1l.ForeColor = colorDialogl.Color;
}

7. B mab6non o6paboTunka BeIOOpa MyHKTa MeHIO CripaBKa BBEJEM KOJ BhI30Ba

okHa coobmenuit MessageBox:
private void cnpaBkaToolStripMenuItem Click(object sender, EventArgs e)
{ MessageBox.Show("TekcToBbiii pegakTop \n pa3pabotan: cTyaeHT");

}

8. IIporecTupyem mporpammy, BBOJAS TEKCT U U3MEHSS IBET U mpUQT. Pe3ynb- Tar
MOKET BBHITJIAAETh Tak (puc. 3.21, a, 6).

B TekcToBbLIA peaakTop |ﬂ|1 .
BMA CMpaEka BbIXOA , | . NPEAYNPEXAEHNE [—J
| <
[Tpuser!

" ?
TEKCTOBLIA PeaakTop ! ' 3aBEPWAUTL PaboTy?

paspaboTan: CTyAeHT

(2 J[ e |

Puc. 3.21. Bug penakropa (a) u okoH coobuienuii CripaBka (6) u Beixon (s)

9. JoGaBuM NYHKT MeHIO BbIXOA. 3apeructpupyeM coobiTue Click. B mabion
0o0paboTunka BBEAEM KOJ BbI30Ba OKHa cooOueHuid ¢ aByms kHonkamu (/la — Her) u
UKOHKOU mpeaynpexaenus (puc. 3.21, 6):
private void BbixogToolStripMenuItem Click(object sender, EventArgs e)

{ DialogResult res = MessageBox.Show("3aBepunTb paboTy?", "npeaynpexaeHue",
MessageBoxButtons.YesNo, MessageBoxIcon.Warning);
if (res == DialogResult.Yes) Application.Exit();

10. IIporecTupyeM OKOHYATEIbHBIN BApUAHT.
Ipumep 2
Omxkpvimue u coxpanenue mexkcmosuvlx (ainos.

1. IlpopomxkuM MOAUPUIMPOBATh NPOCTEHIINI TEKCTOBBIA peAaKTOp (MPOEKT
wf341). Jlo6aBUM BO3MOXHOCTh OTKPBIBATH U COXPAHITh TEKCTOBBIE (haillb.

2. Jlns aToro B Hauane ¢aina ¢ mporpaMMHbBIM kojgoM Forml.cs moaximtounm
npocTpancTBO UMeH System.10.



3. [leperammum Ha ¢dopmy kommoHeHTH: openFileDialog (oTkpeiTHE) WH
SaveFileDialog (coxpanenue (aiina).

4. Jlo6aBuM B MEHIO TTyHKT (haiiJi ¢ MOAMYHKTAMU OTKPBITh U COXPAHUTD U 3a-
peructpupyem st Hux coowitus Click.
5. B ma6monb1 00pabOTYMKOB BBEJAEM KOJIBI BBI30Ba JHAIOTOB OTKPBITHS U CO-
XpaHEeHHs! (paiioB:
private void oTkpbiITbToolStripMenuItem Click(object sender, EventArgs e)
{ openFileDialogl.FileName = string.Empty;
if (openFileDialogl.ShowDialog() == DialogResult.OK)
{ string fn = openFileDialogl.FileName; this.Text
= "oTKpbIT dann " + fn;
try { StreamReader sr = new StreamReader(fn); textBoxl.Text
= sr.ReadToEnd(); sr.Close();
}

catch (Exception ex)
{ MessageBox.Show("Ounbka 4TeHna \n" + ex.ToString()); }
}

}

private void coxpaHuTbToolStripMenuItem Click(object sender, EventArgs e)
{ 1if (saveFileDialogl.ShowDialog() == DialogResult.OK)
{ string fn = saveFileDialogl.FileName; this.Text
= "coxpaHeH davn " + fn;
if (fn != string.Empty)
{ FileInfo fi = new FileInfo(fn);

try { StreamWriter sw = fi.CreateText(); sw.Write(textBoxl.Text);
sw.Close();
}

catch (Exception ex)
{ MessageBox.Show("Ouwnbka 3ammcu \n" + ex.ToString()); }

}

6. [Iporectupyem nporpammy. OTkpoem TekcT u3 Qaiina stroki.txt (puc. 3.22, a).

[ a5 otkpeiT Gann Chwork\stroki.bx l = | =l ‘i&r [ a5 oTkpwIT dain Chwork\stroki.txt l = | =) ‘ﬁr

haiin  BMA cnpaBka  BLIXOL hafin  BMA CMpaBKa  BbIXOA

A BO2 W HBIHE TAM. - HOCJTOGUl{bJ' -
A NapuWK NpoCTO OTKPLIBANCA.

ANNeTWT NpUXDAMT B0 BpEMA efkl. Heno macmepa boumcs.

1
11

DNapeHoMy KOHW B 2YGLl HE CMOTPAT. ﬂeny 8peMsi, momexe 4Yac.
DNena wayT, KOHTOpa NMWET. ’

[leno macTepa GOMTCA. Mup He bes dobpbix nroded.

Neny epema, noTexe yac. @aMunugl
Mup He Ge= noGpeix NOeA.

Puc. 3.22. ®parmeHT TekcTa 710 (@) ¥ Mocie pelakTUpoBaHus (0)

7. Otpenaktupyem u 0OpMHUM TEKCT: YJAJIUM MEpPBbIe 5 CTPOK, BCTABUM 3aro- JIOBOK
«ITocnoButel», a B KOHIE cBOIO pamumnnio; mpudt Arial, 12 0T, Kypcus, 1IBET CUHUH (puUc.
3.22, 6). Coxpanum ¢aiin mog umeHeM stroki2.txt.

Paoouee 3aganue
BbINOIHUTS MHCTPYKLIMY IIPUBEICHHBIC HUKE



IMopsiiok BbINOJTHEHNSI PA0OTHI

1. Co3pmaiite TNpUIOKEHUE, B KOTOPOM JBOMHBIM IIETYKOM MBI Ha (OpME BbI-
3bpIBaeTca KoMrnoHeHT colorDialog, mo3Bossronuii H3MEHATH BET (POPMBI.

2. Coznaiite mpUiloKeHUE, B KOTOPOM MO HAKATUIO KHOIKHU BBI3BIBAETCS KOM- MOHEHT
openFileDialog, mo3Bonstomuii BeIOMpaTh W 3arpyxath B pictureBox n300- paxenue u3
daiina.

3. Co3naiiTe perucTpaliioHHyl0 (opMy, B KOTOPYIO BBOAMUTCS UMS M ropojl. JlaHHbie
MOXHO 3aMKChIBaTh B Paiiin sam3.txt 1 YuTaTh MO HAKATUIO KHOTIOK.

3anuck B paHJa H YTEeHHE

uma: MeaH
Beenute uma Baca KJIacc: 9 @ 10 11
Beemute ropom MuHck TIpeaMeT: hu3mnka -
[ 3anucaTb H OTmeHa H MpounTaTth | l 3anucaTthb ” OTMeHa || [NpoynTaTe |

4. *Coznmaiite perucTparoHHyr0 (HopMy, B KOTOPOW BBOJUTCS WM, C TTOMOIIBIO
radioButton BeiOMpaeTcst kiacc, u3 cnucka comboBox BweiOupaercs npeamet (pusu- Ka,
MaTeMaTuka, uHpopmaTuka). JlaHHble MOKHO 3amuChiBaTh B (aill reg.txt U 4yu- TaTh U3
daiina Mo HaXaTHIO KHOIOK.

5. *CozpaiiTe perucTpallioHHy0 (opMy, B KOTOPOl B TEKCTOBBIC IOJISI BBOIST MM,
JIOTHH, nmapojb u e-mail. KoppexkTHOCTh BBOAA MPOBEPSIETCS C MOMONIBIO pe- TYJSIPHBIX
BbIpakeHU. Eciau BBelleHbI BepHBbIE JaHHbIC, OHU coxpaHstorcs B (aiine log.txt, nHaue
BBIBOUTCS coobiienue «IloBTopure BBOIY.

KoHTpoJbHBIE BOIPOCHI
1. Kak co3mats rimaBHOe MeHr0 B C# ¢ ucnons3oBagueM Windows Forms?
2. Kak 106aBUTh MOAMEHIO M ITyHKTHI MEHIO B TJIaBHOE MEHIO B C#?
3. Kak cBsi3aTh 00pabOTUMKH COOBITHI C MyHKTaMH MeHI0 B C#?
4. Kak co3/1aTh KOHTEKCTHOE MeHIO B C# 11 paboThI € 3JIEMEHTaMH yIpaBICHUS ?
5. Kak oTo6pa3uTh JuaoroBoe OKHO COOOIIEHUS ¢ IPEAYyPEKICHUEM WA TOATBEpKaAeHnEeM B CH#?
6. Kak co31ath 1101630BaTeIbCKOE JUAIOrOBOE OKHO B C#?
7. Kak nepenath JaHHBIC U3 TUAJIOTOBOTO OKHA 0OpAaTHO B OCHOBHOE TMpHiioxeHue B C#?
8. Kak co3znaTh nuanoroBoe okHO BbIOOpa (aiina wiu nanku B C#?
9. Kak moka3aTbh MOJajJIbHOE JUAJIOTOBOE OKHO B C#?
10. Kak 100aBUTh KaCTOMHBIE CTHJIM U TEMBI K JUAIOTOBLEIM OKHAM U MeHIO B C#?

IIpakTn4yeckas padora Nel9
Pa6ora ¢ rpa¢puxoin GDI+

Ienn paﬁombl: (hopmupoBaHrEe HABBEIKOB PaboTHI ¢ Tpadukoii B cpeae MS Visual Studio.

Teopernyeckas 4acTb

s pabotrer ¢ rtpadukoit B cpeme .NET mpemnasnauen kimacc Graphics mpo- cTpaHcTBa WMEH
System.Drawing. [Ins BeiBoja Tpaduyeckux NMPUMUTHBOB (JIMHHUH, T€OMETPUYECKUX (QHUTYp), TEKCTa, PaCTPOBBIX
n3o0paxxeHnit Heo0XoaAUMO co3laTh 00beKT Kinacca Graphics, Hanpumep, meronom CreateGraphics:

Graphics g = this.CreateGraphics();



ITocne coznanusi oObekra Tuma Graphics MOXXHO NpUMEHSTH ero cBoWCTBa W MeTobl. Hambosee gacto
WCTIONB3YIOTCSI OOBEKTHI W MeToAbl KiaccoB Pen (puco- Banme nwHUH W TeoMeTpudeckux ¢uryp), Brush
(3ammontaeHne obmacteit), Font (pa- 6ota ¢ TekcroMm), Color (pabota ¢ 11BeTOM).

JUis MHTEpaKTUBHOTO YNpPaBJICHHUS CBOMCTBAMHU TrpapuyecKux OOBEKTOB YI00- HO
UCIOJIb30BaTh ~ MaHUMyJATOp Mblb. CoObitua Mbiin  MouseDown, MouseUp,
MouseMove u apyrue padoratot B couetanuu ¢ neneratom MouseEventHandler.

Hanpumep, npu peructpauuu coObITUS IBUKEHUS MBIIIU 10 (popmMe B METOJIE
InitializeComponent() (B daiine Form1.Designer.cs) mosiBisieTcst ctpoka: MouseMove +=

new MouseEventHandler(Forml MouseMove);

IMpu stoM B ¢Qaiine koma Forml.cs co3maercs mabioH MeToAa-o0paboTUMKa, KOTOPOMY IEepeNaroTcs IBa
napamerpa: 0OBbEeKT-MCTOYHHK COOBITHS W 00BeKT kiacca MouseEventArgs, KOTOpbIi coaepkuT HHGOOPMALHUIO O
coObrTrH, HantpuMep: X U Y — KOOPJMHATH yKa3aTelns Mbplmn; Button — HaxkaTas kHomnka (jeBast, npasas); Clicks —
KOJIMYECTBO HAXKATHI U OTITyCKaHWH KHONKU MbITH; Delta — cueTdnk (co 3HAKOM) MIEITIKOB MOBOPOTA KOJIECHKA.

3Ty nHPOPMALIUIO MOXXHO HCIIOJIb30BaTh B 00pa0OTUMKE, HANIPUMEp, AJs BBIBO- Ja KOOPAWHAT B 3aroJIOBOK
¢dhopmsI:
public void Forml_MouseMove(object sender, MouseEventArgs e)

{ Text = string.Format("koopauHaTtb: x={0}, y={1}", e.X, e.Y);
}

Jnst ynpaieHus: rpaduuecKuMu 00bEKTaMH HEPEAKO HCIONB3YIOT M KiaBhary- py. CoOBITHS KiaBHATYpHI
KeyUp, KeyDown pa6orator B couetanuu ¢ generarom KeyEventHandler.

Hanpumep, nipu perucTparmy COOBITHS HAKAaTHS KIIABUIIH 3alMCHIBAETCS CTPOKA
KeyDown += new KeyEventHandler(Forml KeyUp);

Co3naercst mabiaoH MeToa-00padoTUMKa, KOTOPOMY MepenaloTcs: OOBEKT-UCTOY- HUK COOBITHS M OOBEKT
kimacca KeyEventArgs, xKoTopslii comepkxuT uHpopmaruio o coosrtiuu, Hanmpumep: KeyCode — Ko KIaBuIH IS
coorrruit KeyDown mmu KeyUp; Modifiers — xakne momndunmpyromme xmaBumm (Shift, Alt, Control) Obumm
Haxatbl; Handled — 6bu10 1M COOBITHE TOTHOCTBIO 00pabOTaHO.

Oty uHGOpPMAIHMIO MOKHO HCIIONB30BaTh B 00padoTUHKe, HAIIPUMED:
private void Forml_KeyDown (object sender, KeyEventArgs e)

{ MessageBox.Show(e.KeyCode.ToString(), “knaBuwa HaxaTta!");

}
Ipumep 1

Bwv1600 epaguueckux npumumugos na gpopmy.

1. Co3panum HOBbIM TpoekT WI351 tuna Windows Forms.

2. ITopxmrounM npocTpaHcTBO MMeH System.Drawing.

3. Pasamectum Ha ¢gopme mnone Beibopa co cnuckoMm listBox1. B mynkre Item ox- Ha
CBOMCTB BBejeM cnucok rpaduueckux npumutuBoB: Line, Rectangle, FillRec- tangle,
Ellipse, FillEllipse, Pie, FillPie (puc. 3.23).

@' [paduueckre NPUMUTHUBEI |ﬂ£‘&]

Line
Rectangle
FillRectangle
Ellipse

FiIIEIIise

FillPie

A

Puc. 3.23. BeiGop u prcoBaHue rpaduuecKux MpUMUTHBOB Ha Gpopme

4. 3apeructpupyeM cooniTre BbiOOpa u3 cnucka SelectedIndexChanged. B ma6- non

o0OpaboTurKa BBEJIeM KOJ1 BBIOOpa M BbIBOJA MPUMHUTHUBOB Ha (hopMYy:
private void listBoxl SelectedIndexChanged(object sender, EventArgs e)



{ Graphics g = this.CreateGraphics(); // co3manue rpadudeckoro o0beKTa

Pen pn = new Pen(Color.Red,4); // co3nanue nepa

Brush br = new SolidBrush(Color.Green); // co3maHue KUCTH
g.Clear(SystemColors.Control); // ouncTka 0bsacTu BETOM (HOPMBI
switch (listBox1.SelectedIndex) // BBIOOp U pHUCOBaHHE TPUMHUTHBA

{ case 0: g.DrawLine(pn, 150,40, 350,180); break;

case 1: g.DrawRectangle(pn, 150,30, 250,150); break;
case 2: g.FillRectangle(br, 150, 30, 250, 150); break;
case 3: g.DrawEllipse(pn, 150,30, 250,150); break;

case 4: g.FillEllipse(br, 150, 30, 250, 150); break;
case 5: g.DrawPie(pn, 150,30, 200,200, 180,225); break;
case 6: g.FillPie(br, 150,30, 150,150, 0,45); break;

}

5. IIporectupyem nporpamMmmy. OTKOPPEKTUPYEM CBOHCTBA KOMITIOHEHTOB U KOJI.
Ipumep 2
Ilpocmeriwuti epaguueckuti peoakmop. Pucosanue muluivio.
1. Coznanum HOBBINM npoekT w352 tuna Windows Forms.
2. PazmectuM Ha popMe KHOTIKY Il OUMCTKHU (puc. 3.24, a).
3. 3apeructpupyeM Tpu coObiTusi Mbim i Gopmel (MouseDown, MouseUp,
MouseMove) u cobObitie Haxkatus kHomku Click. BBegem koawsl B mabmoHbl 00Opa-

OOTYHKOB COOBITHIA:
// MHUTIATTU3aIus: TIEpO TIOIHATO, IIBET YEPHBIH, TONIHHA 4 pX
bool ris = false; Color clr = Color.Black; int w = 4;
// 0OpabOTUMKU COOBITUI MBITIIH
private void Forml_MouseDown(object sender, MouseEventArgs e)

{ ris = true; } // Iepo OmyIIeHo
private void Forml_MouseUp(object sender, MouseEventArgs e)
{ ris = false; } // mepo MOJHSTO

// JABUKXCHUEC MBIIIH, BEIBOJ €€ KOOPAWHAT B 3ar0JIOBOK (bOpMBI
private void Forml_MouseMove(object sender, MouseEventArgs e)
{ this.Text = "x =" +e. X+ " y ="+ e.VY;
if (ris) // ecli Ha)kaTa KHOIIKA MBIIIIH

{ Graphics g = CreateGraphics(); //pucyem 3akpalieHHbIM KBaJpaToM
g.FillRectangle(new SolidBrush(clr), e.X, e.Y, w, w);
}
}

private void buttonl_Click(object sender, EventArgs e)

{ Graphics g = CreateGraphics();
g.Clear(SystemColors.Control);

}
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Puc. 3.24. Bapuantsl uHTEpdEiica rpaguueckoro perakropa
4. IIporectupyem nporpammy. [Ipu HEOOXOAMMOCTH OTKOPPEKTUPYEM CBOMCTBA
QJIEMCHTOB U KO/I.




Ipumep 3
Bwvi6o0 mexcma 6 epaghuxe.
1. Co3nanum HOBBIN TTpoekT WE353 turna Windows Forms.
2. PazmectuM Ha hopme HAAMKCH, TTOJI€ BBO/IA TEKCTA M TPU KHOIKH JJIsl BRIOOpA
mpudTa, IIBETa M BBIBOAA TeKcTa (puc. 3.25).

Beegute TexkcT

| Font || Color | | Brieog

Puc. 3.25. Unrepdeiic npunoxenus wilds3

3. 3apeructpupyeM coObITUSI HaXaTusi KHOMIOK. BBeaem koxa B 1m1adiaoHbl oOpa-

OOTKH:

// AHATIHATTU3UPYEM TIO0JIS, 3a7aeM IIBET TEKCTa M MIPUQPT MO YMOITIAHHIO
Color clr = Color.Black;
Font fnt = new Font("Times New Roman", 14);

// BBI30B nanora Beibopa mpudTa
private void buttonl Click(object sender, EventArgs e)
{ FontDialog fntDia = new FontDialog();

fntDia.ShowDialog(); fnt = fntDia.Font;

}
// BBI30B nanora BeIOOpa BETa TEKCTA
private void button2_Click(object sender, EventArgs e)
{ ColorDialog colDia = new ColorDialog();
colDia.ShowDialog(); clr = colDia.Color;

}
// BBOJ M PUCOBaHUE TEKCTA
private void button3_Click(object sender, EventArgs e)

{ string s = textBoxl.Text; // BBOJ TEKCTa
Graphics g = CreateGraphics();
g.Clear(SystemColors.Control); Brush
br = new SolidBrush(clr);

g.DrawString(s, fnt, br, 20, 100); // BLIBOJI TEKCTA

4. IlpotectupyeM nporpammy. IIpr HEOOXOIMMOCTH OTKOPPEKTHUPYEM CBOMCTBA
OJICMCHTOB U KOJ.

PabGouee 3aganue
BI)IHOJ'IHI/ITI) I/IHCTp}IKIII/II/I HpI/IBCILGHHble HHMKEC

IopsiioK BBINOJIHEHUS PadOTHI

1. Moaudunupyiire npumep 1, no6aBuB BeIOOp 1BeTa nepa u kuctu (Red, Green,
Blue) ¢ momorsto radioButton u Tonmuae nepa ¢ momoisio numericUpDown.

2. Momudunupyiire nmpumep 2, nobaBuB BeiOOp 1BeTa niepa (Red, Green, Blue) ¢
MOMOILBIO KHOMOK Y TOJIIHMHBI NIepa ¢ noMoibio kiaasuil Up u Down.

3. Co3paiite NpuIoKEeHNUE, BBIBOJSILEE B YKa3aHHOE IIETYKOM MBIIIH MECTO (POPMBI
3aKpall€HHbBINA KPYXKOK.

4. Moauduuupyite npumep 3, 100aBUB BBIBOJ TEKCTa B YKa3aHHOE IIETYKOM MBIIITN
MecTo (coobiTe MouseDown).

5. Co3paiite npuioxxeHue, BeiBosIee Ha popmy N 3akpalieHHbIX KBaJpaTUKOB CO
CIIy4allHBIMH KOOPJVH

KoHTpoJibHBIE BONPOCHI



1. Kakast TeXHOIOTHS UCTIONB3YeTCs 11 paboThl ¢ rpadukoit B C# B cpeae MS Visual Studio?
2. Kak co3math HOBBIHM IPOEKT 1st paboThl ¢ Tpadukoit B C# B MS Visual Studio?

3. Kak 100aBuTh 37€MEHT yIpaBieHus Al oToOpaskeHus TpauKu B OKHO MPUIIOKeHUs B cpere MS Visual
Studio?

4. Kak co3naTh rpaduk ¢ UCIIOJIb30BAaHUEM dJIeMEHTa yrpaBieHus B C#?

5. Kak no6aButh nanneie Ha rpaduk B C#?

6. Kak usMeHnTh BHEIIHUH BUJI Tpaduka (HarpuMep, 1BET JUHUH, PUPT oceit) B CH?

7. Kak mo0aBuTh MeTKH Ha ocu rpaduka B C#?

8. Kak mo6aBuTh serenay k rpaduky B C#?

9. Kak coxpanuTh rpauk Kak u300pakxeHue Win nevarars ero B C#?

10. Kak 0OHOBHTH M IepepucoBaTh rpaduk B peaabHOM BpeMeHH B CH#?

IpakTuueckas padora Ne2(
Co3nanue kiaacca u o0bekra. Meroabl. KOHCTpYKTOPBI

IleJlb paﬁombt: (hopMupoBaHUE HABBIKOB CO3JIaHUS Kilacca, OOBEKTa, METOJIOB.
Co3nanue 1 UCIOJIb30BaHUE KOHCTPYKTOPOB.

Teopernyeckas 4acTb

Kaxpuprii 00beKT peaqpHOr0 MUpa 00JalaeT CBOWCTBAMH M TOBEIEHHMEM — Ha0O- pPOM CTaTUYECKHX U
TUHAMUYICCKUX XapakTeprucTuK. [loBeaeHne 00beKTa 3aBUCUT OT €ro COCTOSHUS M BHEITHUX Bo3aeucTBuid. [loHsTHE
00BbEeKTa B MPOrpaMMHUPOBAHHUH MTOXO0XKE Ha OOBIIEHHBIA CMBICI 3TOT0 cJioBa. O0BbEKT — COBOKYIHOCTh JIaHHBIX, Xa-
PAKTEPUBYIOLIUX €r0 COCTOSIHUE, U METOAO0B, MOACIUPYIOIINX €r0 MOBEACHUE.

B o0nexTHO-OpHeHTHpOoBaHHOM TporpammupoBarnu (OOII) mpenMerHas 00- 7TacTh MpPEICTaBISETCS Kak
COBOKYITHOCTh B3aUMOJICHCTBYIOIIUX OOBEKTOB. Peain3y- ercsi coOBITHHHAS MOAE]Nb B3aUMOJCHCTBUS: OOBEKTHI
0OMEHUBAIOTCS COOOIICHUS- MU U, pearupys Ha HUX, BBITIOJHSIOT ONPE/ICIICHHBIC JCHCTBUS.

Ocnosabie npuHIunbl QOIL: aGcTparnpoBanue, HHKACYISLKS, TOMAMOP(H3M, HaclIeZOBaHHUE.

AOcTparupoBaHue — BBIJICJICHHE CYIICCTBCHHBIX I JAHHOW 3amadyd XapakTe- PHUCTHK OOBEKTa |
0oTOpachiBaHHE BTOPOCTENCHHBIX. JIF000H mporpaMMHBIA 00BEKT — 3TO abcrpakius. Jleranu peanusanuu oO0bEKTa,
KaK MPaBUIIO, CKPBITHI, OHH UCTIOb- 3YIOTCS Yepe3 ero HHTepdeiic — COBOKYITHOCTh MPaBUI JIOCTYIIA.

HNukancynsuus — COKpbITUE AeTalien peanuzanuu. [103BoSET NPEACTaBUTh MIPOTPaMMYy B YKPYITHEHHOM BHJIE
M 3aIIUTUTH OT HEXKeJIaTeILHBIX BMEIIATEIbCTB.

[Mommmop¢du3m — ncnoap30BaHUE OJHOTO HMEHHU (METOJIOB, OTiepalnii, 00beK- TOB) /ISl PEIICHUS HECKOIBLKUX
CXOXHX 3a7ay WM Jis oOpamieHuss K o0beKTaM pa3- Horo Ttuma. Mmes mommmopdusma — «oamH uHTepdelic,
MHOKECTBO METOJ0B». B03- MOXHBI pa3jivuHble CIOCOOBI peanu3aliy MojJuMopdu3Ma: meperpy3ka MeTOOB, Iie-
perpy3ka onepaiuii, BUpTyajibHbIE METO/IbI, IEPEONPEICTIEHUE METOI0B, TapaMETPU- 30BaHHbIE Kacchl. Yaile BCero
MTOHATHE TOIMMOP(H3Ma CBSI3BIBAIOT C MEXaHIU3MOM BHPTYaIbHBIX METOJIOB.

HacyiemoBaHue — 3TO TIPOIIECC, MMOCPEICTBOM KOTOPOTO OJWH OOBEKT MOXKET NMPHOOpPETaTh CBOMCTBA IPYTOTO.
Iy 00beKTa MOYKHO ONPECIUTh IOTOMKOB, KOTO- PbIC HACJICAYIOT, KOPPEKTUPYIOT WM JOMOJHSIOT €ro OBEICHHE.
Hacnenosanue gaet BO3MOKHOCTh MHOTOKPAaTHOT'O MCHOJIb30BAaHUS NPOrPAMMHOIO KOJA.

Kiaace — 060011eHHOE MOHSTHE, OMUCHIBAIOIIEE XaPaKTEPUCTHKH U MOBEJCHUE MHOXKECTBA CXOJHBIX OOBEKTOB
(Ha3pIBaeMBIX JK3eMIUISIpAMH WIM TIpOCTO O0O0BEKTa- MM JTOro Kiacca). B mporpamme kiacc sBisieTcs
MOJIb30BATEIILCKUM THIIOM JAAHHBIX M IPEACTaBISICT COO0H OJIOK KOza, B KOTOPOM ONHCHIBABAETCA OJHA CYIIHOCTb,
Ha- TIpUMep, MOJENb peabHOTO 00beKTa Miau mporecca. OCHOBHBIMHU JJIEMEHTaMH KJlac- ca SIBISIOTCS JaHHbIE U
METOIbI UX 00pPabOTKH.

3aroy0BOK ONMHUCAHUS Kiacca 00s3aTeNIbHO COMEPXKUT CiryxkeOHoe cioBo class u Mmsi, koTopoe 1o mpaBHiIaMm
s3pika C# HauMHaeTcs ¢ 3ariaaBHON OYKBEL B Tene kimacca B UTypHBIX CKOOKAX { ... } OIMCBHIBAIOTCS €TO JJIEMEHTHI.
Teno MoeT OBITh MYCTHIM.

[ Momudukaroper | class Ums [ : mpenkw |

{ Teso ki1acca }

Ilepen 3aronoBkoM Kiacca MOTYT YyKasbiBaThesi Moaupukaropbl (modifier), ko- TOpble ONpENeNsoT
HEKOTOpble 00IIMe cBOicTBa Kiacca, a TaKkXe JOCTYMHOCTh UIA JAPYTHX BJIEMEHTOB Nporpammsl: internal —
BHYTPEHHHH (3aaeTcs MO yMOJNYaHHWIO, MOXXHO He mucarh); public — oOmenocTymHbI; private — 3aKpBITHIN;
protected — 3a- IIUIIEHHBIN (3aKPBIT IS MOCTOPOHHUX, HO JOCTYIIEH JJI HACICIHUKOB); static — cTaTHYeCKUil;
abstract — aGctpakTHbIi; sealed — 3aneyataHHbIi (MK OECIUIOAHBINA, HE MOXKET UMETh HACIICAHUKOB).

Kiacc Mmoxket conepxath ciemyromue GyHKIIHOHAIBHBIE JIIEMEHTHI (members):

— IIOJIAA — IICPCMCHHLIC KJIaCCa,



— CBOIicTBa — 00ECNIEYMBAIOT «yMHBII JOCTYI K MOJISIM;

— MeTO/IbI — OTIPEICIISAIOT MOBEICHHUE KIIacca;

— KOHCTPYKTOPBI — CITY>KaT JIJIs1 HHUITUAIN3AIUH 00bEKTOB (9K3EMILISIPOB Kilacca);

— UCKJIKOYEHHSI — UCTIONB3YIOTCS 1711 00paOOTKHM UCKITIOYUTENHHBIX CUTYAIIHH;

— HaOOp onmepaumii, MO3BOJISIONIUX MPOU3BOUTE pa3IndHbIe AecTBuUs. [IpocTeimuii

puMep — ONucaHue o0IIeIOCTYTHOTO KJlacca C OJTHUM METO/IOM:
public class Computer
{ public void ShowInfo()
{ Console.WriteLine( "RAM = 8 Tl6ant" ); }
}

Bce wxmaccet .NET wmmeror obmero mpeaka — kiacc object, u opraHu3oBaHBI
B CAMHYI0 HEPapXUYECKYI CTPYKTYpy. Kiacchl JOrMYecKd TpYNIMPYIOTCS B MPOCT- PAHCTBA WMEH, KOTOPBIC
CIIy’KaT Jis YNOPSIOYUBAHUS MMEH KJIAcCOB U NPEAOT- BPAIlICHHS KOH(MJIMKTOB MMEH: B Pa3HBIX MPOCTPAHCTBAX
“MEeHa MOTYyT coBMaiath. lIpocTpaHcTBa MMEH MOTYT OBITH BIIOKEHHBIMHU. JIfobas mporpaMma HCIIONB3yeT Mpo-
CTpaHCTBO HMMeH System, B KOTOPOM COOpaHO MHOXKECTBO CTaHIAPTHBIX KJIACCOB M METOJOB (CMOTpPH pasfiel
1).

PaccmoTpuMm Temeps omucaHMe 3K3eMIUIApa Kiacca. HamomHMM, 4YTO Klacc sB- JiseTcs 0O0OOIIEHHBIM
MOHATHUEM, OIPCACIAIOINM XapaKTCPUCTUKU W MOBCACHHUC MHO- XECTBAa KOHKPCTHBIX O6’BCKTOB, Ha3bIBACMBIX
IK3eMILISIpaMHU (WK MPOCTO 00BEKTa- MH) 3TOro Kiacca. Kiacchl cO3Mal0TCsS MPOTPAMMHUCTOM JIO BBITIOJIHEHUS
MIPOrpaMMBL. DK3EMIUBIPHI Kilacca (0OBEKTHI) CO3MAIOTCS CUCTEMOM BO BpeMs BBINMONHEHUs. [Ipo- rpammucT 3amaer
CO3/laHWe »HK3EeMIUIIpa Kiacca C TIOMOIIbI0 HHCTPYKIUH new, Ha- mnpumep: Computer compl = new
Computer(“Asus”, 2048) wim Computer comp2 =
= new Computer(“IBM”, 4096). [Ipu 3ToM IS KaXKAOrO O0OBEKTA BBIJICISACTCS OT- JClbHAs 00JacTh MaMSTH JJIs
XpaHeHHUs ero JaHHbIX. Kiacc MOXeT coiepkaTh Tak- K€ M CTaTHYECKHE DJIEMEHTHI, KOTOpBIE CYIIECTBYIOT B
€MHCTBEHHOM DK3EeMIIISIpE.

Coxeprkamiecss B Kiacce JaHHbIC MOTYT OBITh NEPEMEHHBIMH WM KOHCTaHTamu. OIUCaHHBIE B KIlacce
TIepeMEHHBIC HAa3bIBAOTCSA MOJAMH Kjacca. [Ipu onucanuu mo- neil 00s3aTebHO YKa3bIBAIOT THI M HMS (KOTOpPOE
HaYMHACTCS C MaJloil OYKBHI).

[ MomubuKaTOpsl | THN MMSA [ = HA4YaJbHOE 3HAYCHUE |

MoxHO TakXke yKa3blBaTh MOIUGUKATOPHI, ONPEIEISIONINe TOCTYIMHOCTh, a TakK- K€ 3aJaBaTh HadalbHOE
3HauYeHHeE (T. €. HHUIUAIU3UPOBATH II0JIE).

Bce mons B C# cHayaya aBTOMAaTHYECKH WHUIMATHU3UPYIOTCS HYJIEM COOTBETCT- BYrOIero Tuma. Hampumep,
noisiM Tuna int npucBanBaercs 0, momsim tuna double — 0.0, a ccbimkam Ha 00bekTHl — 3HaueHue null). [locne atoro
TIOJTIO TIPHCBaNBaeTCs 3HaUe- HHUE, 33JaHHOE TIPH €T0 SBHOW WHUIHATU3AIIH.

MeTton — WMEHOBaHHBIA (PYHKIMOHAIBHBIA SJIEMEHT KIIACCa, BBIMONHSIONIMA BBI- YHCIEHUS W ApYyTHE
JeiictBusa. MeToj ompejieiseT MOBEACHUE Kiacca. B mporpamme Meron mpeiacTtaBiser co0oit OJok koja,
coJiepKaIllui Psii WHCTPYKIUH, K KOTOPOMY MOXHO o0OpaTuThcs 1o uMmeHn. OH ONWCHIBAaeTCS OJWH pa3, a
BBI3BIBATHCSA MOKET MHOTOKPATHO 110 HEOOXOIUMOCTH.

Ilpu ommcanuu MeToJa B 3arojiOBKe O0s3aTE/IbHO YKa3bIBAIOT €ro THMN (KOTOPBI COOTBETCTBYET THITY
BO3BpaIacMoro MetofoM 3HaueHus) u Ums (¢ 3arnaBHOM OyK- BbI). B Kpyribix cKoOKaxX Mocie UMEHHU YKa3bIBAIOT
rapaMeTpbl METO/1a, KOTOPBIX MOKET U He ObITh, HO CKOOKH 00sI3aTEIbHBI.

[ momudukaTopsl | Tun Umsa( [mapameTpsl] )
{ Tes0o MeTONA }

B Teme mMeroma B GUTYpHBIX CKOOKax { ... } ONMHCHIBAIOTCS BBITIOJNHSEMBIE 3THM METOIOM AcHCTBUA. Teno
METOJa MOXKET OLITH ITyCTBIM.

JIOCTYITHOCTh M IpyTHE XapaKTePUCTUKH METOJIa 3aal0Tcsl MOau(pUKaTOpaMu (CMBICIT
KOTOpBbIX OyZIeT pacKpbIBaThCs MO Mepe BBINOIHEHUS paboT): public, private, protected,
internal, abstract, virtual, override, new, static, sealed. MeTtob! k1ac- ca UMEIOT JTOCTYII
K €ro moJisiM HEMOCPEJICTBEHHO WJIM uepe3 cBoMcTBa (set — get). [locKoJbKYy MOJIST XpaHsT
JaHHBIC, @ METOAbI BEITIOJHSIOT ACHUCTBHS, I OOJCTYCHHMS YTCHHS W IIOHMMAHUS KOJa
MPOTrpaMMbl PEKOMEHIYETCS TI0JIsl HA3bIBAaTh CYIIECTBU- TEIbHBIMHU, @ METO/IbI TJ1arOJIaMH.

l'[apaMeprl MeToAa ONpCAC/IAIOT MHOKECTBO 3HaYECHUU ApPTYMEHTOB, KOTOPBIC MOXXHO NE€pE€aaBaTb B MCTOM.
Jna xaxxgoro mapaMmerpa o0si3aTeNbHO 33JaBaTh €ro THMN ¥ UMA. [lepemaBaemble B METOA apTyMEHTHI JOJDKHBI
COOTBETCTBOBATH 06’LSIB— JICHHBIM IapamMeTpaM MO KOJUYCCTBY, TUIIAM M MNOPAAKY. Nmsa METOAa BMECTE C KO-
JIMYCCTBOM U TUIIaMH €T0 MapaMETPOB COCTABJIACT CUTHATYPY METOJA. B CUTHaTypy HC BXOAUT THII BO3BPAIIacMOIo

METOJIOM 3HAadYeHHSA. MeToabl pa3an4aroT 6nar0x[ap${ CUTrHaTypam. B xmacce He HOMKHO OBITH METOA0OB C
OJWHAKOBBIMHU CUTHATYPAMMU.



B s3pike C# BO3MOXHBI YETBIPE THUIA TAapaMETPOB: MapaMeTphI-3HAYEHHS, Ta- pameTpbl-cchulkH (ref),
BBIXO/IHBIE ITapaMeTphl (out), mapaMeTpeI-MacCHUBHI (params).

IIpu BBI3OBE MeTOAAa CHayayia BBIAENSETCS MaMATh MOA ero mnapameTpbl. Kaxmo- My ©3 mapameTpoB
COIIOCTABIISIETCA COOTBETCTBYIOIIMM apryMmeHT. [IpoBepsieTcs co- OTBETCTBHE THUIIOB apryMEHTOB M NapaMeTpoB, U
MPOM3BOASATCS HEOOXOAMMBIE Mpe- 00pa3oBaHMsI TUIOB (WJIKM BhIIAETCSl cOOOIIEHHe 0 HeBo3MOkHOCTH). Ilocie atoro
BBIMOJTHSIOTCS. BBIYMCIICHHUS W/WJIM JPYTHEe NEeWCTBHs (Teno Merona). B pesynbrare 3HaueHHE 3asBICHHOTO THIIA
nepegaeTcsd B TOUKY BbI30Ba MeTona. Eciam MeTtony 3a- AaH Tum void, OH HHYEro He BO3Bpamiaer (T. €. SBISETCS
npouenypoil B tepmuHono- ruu Pascal). Ilocne BelmonHeHus: MeTona ymnpaBiIeHHE NepefaeTcs Ha BBIPaKEHHE,
CJIEAYIOIIEe IOCIIe €r0 BhI30BA.

Mertonsl peanu3yroT (pyHKIHMOHANI Ki1acca. XOpoIlo CHPOSKTUPOBAHHBIA METOJ JOJDKEH PElIaTh TOJIBKO OTHY
3aja4y, a He Bce cpaszy. HeoOXommmo 4eTko mpeacTaB- JsiTh, KaKue MmapaMeTphl JOJDKEH MOTy4aTh METOJ, U KaKue
pe3yibTaThl BblaBaTh. HeoOXommmo cTpeMHUTbCS K MAaKCHUMAaJIbHOMY COKPALICHUIO O0JacTH AEHCTBUS KaK- JIOH
MepeMeHHON. DTO yIpoIIaeT OTAaAKy IPOTPaMMBl, IIOCKOJIBKY OTpaHHYMBAET 00JacTh MOUCKA OIIHOKH.

3aMeTHM, YTO 3JEeMEHTHI (TOJis, METOABI), XapaKTepU3YIOLIME KJIacC B IIEJOM, CIedyeT OIUCHIBATh Kak
craruyeckue. Cratnueckuil MeToa (¢ MOAM(DHUKATOPOM Sfatic) MOXKET OOpallaThbCcs TONBKO K CTATUYECKUM IOJISIM
kiacca. CTaTHUeCKUid METO BBI- 3bIBAETCS Yepe3 UM Kilacca, a OOBIYHBIN — Yepe3 UMl dK3eMILIAPA.

Koncrpykrop — 0coOblii BHI MeTona, IMpeJHAa3HAYCHHBIH /Jsi HHUIHAIH3alUK O00BEeKTa (KOHCTPYKTOP
9K3EMIUIpa) WM Kiacca (CTaTW4ecKuil KOHCTpYKTOp). KoH- cTpykTop 00BEKTa BBI3BIBACTCS NIPU CO3MAHHUU
9K3EMIULIpa Kiacca C MOMOINBIO KIFO- 4eBOro cioBa new. MMs KOHCTpykTopa coBmajgaeT ¢ HMMEHEM Kiacca.
KoHcTpykTOp HE HMEeT HUKaKoro THMa, gaxe void.

Knacc MoxeT MMeTh HECKOJIBKO KOHCTPYKTOPOB C pa3HbIMH IlapaMeTpaMu JUIsl pa3HbIX BapHaHTOB
uHUOuanu3anuy. Eciou He yka3aHO HM OJHOTO KOHCTPYKTOpA WJIM HEKOTOPHIE MOJIS He ObUIM MHUIMAIM3HPOBAHbI,
MOJISIM  3HAYMMBIX THIOB TpucBamBa- ercss HOub (0 wmm 0.0), momsaIM CCBUIOYHBIX THIIOB — 3HadeHue null.
KoncTpykTop, BBI- 36IBacMBIi O3 MapaMeTpoB, HA3BIBACTCS KOHCIMPYKIMOPOM HO YMOTUAHUIO.

Ipumep 1
Coszoanue knacca u oovexma. Cozoarnue u 8vi308 memooa. Koncmpyxmopeoi.

1. Cozmagum npoekt con211.

2. B equHom npocTpaHcTBe MMEH namespace con211 ¢ madionom kiacca Pro- gram
co3gaauMm kiacc Build (mpoext crpoenwmsi). [lo ymomyanwio oH mMeeT Moau- (UKATOP
nocTyna internal.

3. B aToMm knacce oObsIBUM Tpu 10JIs1 name (uMmsi), area (roioiaib), kvo (koiaude- cTBo
KUIBIOB) ¢ Mojupukaropamu noctyna public. Coznagum meroa Showlnfo(), ko- Topbiii
BBIYMCIISET TUIOIIAb Ha OJIHOTO KWJIbIla U BRIBOAUT UH(OPMAIIHIO O CTpOEHUH. class Build
{ public string name; public double area; public int kvo;

public void ShowInfo()

{ Console.WriteLine("B pome {0} nnowagbto {1} xuBeT {2} 4en, Ha yenoseka {3:f2}",
name, area, kvo, area/kvo);

}
}
4. B merone Main() xnacca Program cozmagnm o0bexT doml kmacca Build,
(T. e. moctponM noMm mo mpoekty Build), ucmonp3ys KOHCTpyKTOp Mo ymonuaHuio (6e3 mapaMmeTpoB). 3amaanm
3Ha4YeHUs moJiel (mapameTpsl Hamero goma). Beizosem meton Showlnfo().
class Program
{ static void Main()

{ Build doml = new Build(); // coznanne oobekTa doml
doml.name="[laya"; doml.area=30; doml.kvo=4; // THUIIAATIN3a1As
doml.ShowInfo(); // BBI30B MeTOJ1a

Console.ReadKey();

}
}

5. IlporectupyemM mporpammy, U3MeHsia napameTpbl oObekTa doml. 3ameTum,
YTO IMPU UCHIOJB30BAHUN KOHCTPYKTOpPA IO YMOJYAaHWUIO 3HAYCHUSA roJieit 3aJaBaTb HC COBCEM y,I[O6HO.

6. Mogudurmupyem mnporpammy. Coszmanum B kjacce Build coOGcTBeHHBIN KOH-
CTPYKTOp C Tpems mapameTpamu (nm, ar, k). Konctpykrop mo ymonuanuio (6e3 ma-
paMeTpoB) TeIephb TOKE HEOOXOAMMO 3amucaTh B SBHOM BHJIE.
public Build() { } // KOHCTPYKTOp O€3 MmapaMmeTpoB



public Build(string nm, double ar, int k) // KOHCTPYKTOD C ImapameTpamu
{ this.name = nm; this.area = ar; this.kvo = k; }

CnyxebHoe cioBo this HCHONB3yrOT IS yKa3aHUS Ha KOHKPETHBIA 3K3EMIUIAP OOBEKTa, a TaKKe IS
YCTpaHCHUA HCOAHO3HAYHOCTH MCEXKAY MOJSIMA W JIOKAJbHBIMU TICPEMEHHBIMU WJIH IapaMeTpamMu METOHOB.
Hanpumep, 4To0bI HE TUIOAUTH OOJBIIOE KOJIMYECTBO MMEH, MOJISM (T. €. MEPEMEHHBIM KIJIacca) W HCTIONB3YyEeMbIM
BHYTpU MC- TOAa JIOKAJIbHBIM MCPEMCHHBIM (3Ha‘-ICHI/ISI KOTOPBIX TIICPEAArOTCA YCPE3 COOTBETCT- BYIOLIUC
nmapaMeTpsl), OOBIYHO AAI0T OAMHAKOBbIE MMEHA. [Ipu 3TOM KOHCTPYKTOp C mapameTrpamu OyJeT BBITISACTH TakK:
public Build(string name, double area, int kvo)

{ this.name = name; this.area = area; this.kvo = kvo; }

Cyxe0Hoe citoBo this ykaspiBaet Ha mmoiis kiacca Build (BBIzeeHBI OTYKHUP- HBIM), KOTOPBIM IIPH CO3TAHIH
O6’beKTa 6YIIYT IMPUCBOCHLI 3HAYCHUSA JIOKAJIBbHBIX IIC- PEMCHHBIX, NMEPCAAHHBIC YCPE3 OJHOMMCHHBIC IMapaMETpPhI
(BBIIEIIEHBI KYPCHBOM).

B mampHelieM MBI Toke OyIeM TTPHACPKUBATHCS TaKOH MPAKTHKH 3aaHUs UMEH.

7. B metone Main() kiacca Program co3gaaum o0bekt dom2 kiacca Build, (T. e.
MOCTPOUM HOBBIM JIOM 1O TOMy ke npoekTy Build), ucrnons3ys tenepb KOHCT- PYKTOp C
napamerpamu. CHOBa BbeI30BeM MeTo1 ShowlInfo().

Build dom2 = new Build("KoTTeax", 80, 6);
dom2.ShowInfo();
8. [IpoTecTupyem mnporpamMmy, uU3MeHsis mapameTpbl oObekTa dom2. 3amMeTrum, 4TO

HCIIOJIb30BaHUE COOCTBEHHOTO KOHCTPYKTOpPa ropasao y,Z[O6HCC.

Pabouee 3aganue
BI)IHOJIHI/ITI) I/IHCprKL[I/II/I HpHBeI[eHHBIe HHMKEC

IMopsaok BbINoOTHEHNUSI pAdOTHI

1. Mogudumupyiite nporpammy mnpumepa 1 (con211), no6aBuB mone floor (xo-
audectBo dTaxkei). Cospmaiite nBa oObekra Tuna Build ¢ pa3HeiMu mapamerpamu u
crocobamu nHuIManu3anuu. Co3maiTe MPUIOKEHUS, B KOTOPBIX OMPENEISIOTCS KIIACCHI,
0JIs1, KOHCTPYKTOPBI, METO/Ibl, CO3/IAIOTCS U MHULIMATIU3UPYIOTCS 2—3 00BEKTA.

2. Kimacc Student. Meton ShowInfo BeiBoguT amumnmto, ums, Kypc, BO3pact.

3. Kitacc Computer. Metoz Info BeiBonut monens (IBM, Asus, Sony) u napa- MeTpbl
KoMIibroTepa (00beM O3V U KEeCTKOro IHUCKa).

4. Knacc Tovar. Meron Kupi BEIBOAUT Ha3BaHue (TE€Tpadb, KHUra, pydKa), Le- HY,
HaJIM4ue Ha ckiajae (€CTh, HET), KOJUYECTRBO.

5. Knacec Pogoda. Meton Show BeiBoaut roposa (Munck, bpect, 'omens), Tem-
nepaTrypy, ocajku (SCHO, MaCMypPHO, Tp03a), HalpaBJICHUE U CKOPOCTh BETPA.

6. Knacc Transport. Meton ShowInfo BeIBOgUT mapamMeTpbl TpaHCIOPTHOIO
cpencrtsa: Tyl (aBTOMOOUITb, MOTOLIMKII, BEJIOCUIIEN), IIBET, CKOPOCTh, Macca.

7. Knacc Animal. Meroa Golos BeiBoauT BUJ (KOIKa, co0aka, MOMyrain), uMs
(Mypka, lllapuk, Kema), ronoc (Msty, raB, ppp).

8. Knacc Figura. Meton ShowArea BoIBOIUT Ha3BaHUE (KBapaT, MPSIMOYTOJIb- HUK)
U mapaMeTpbl GUrypsl (OCHOBaHHUE, BBICOTY ), BHIYHUCIISIECT U BHIBOIUT ﬁ

KoHTpoJibHBIE BONIPOCHI
1. Yro takoe knacc B C# 1 Kak OH OTJIHYAETCs OT 00BeKTa?
. Kak 00bsBuTh kimace B C#?
. Kak coznmate 00bekT kinacca B C#?
. Kak 00bs1BUTH MeTO BHYTpH Kilacca B C#?
. Kak BwI3BaTh MeTO1 00BeKTa Kitacca B CH#?
. Uto Takoe KoHCTpYKTOp B C# M 3a4€M OH HYKEH?
. Kak 00BsBUTH KOHCTPYKTOp BHYTpH Kilacca B C#?
. Kak ncmonp30BaTh KOHCTPYKTOP JUTsI HHUITHAIM3AIUH TT0JIeH 00bekTa Kiacca B C#?

. MOHO 111 0OBSIBUTH HECKOJILKO KOHCTPYKTOPOB BHYTpH Kitacca B C#? Kak xkomMmnmiaTop onpeaenur,
KaKoW KOHCTPYKTOP BBI3bIBATH?

10. MosHo 11 nepeaaBaTh napaMeTpsl B KOHCTpyKTop Kinacca B C#? Ecnu 1a, To KakuM o6pazom?

O 0 IO DN = W



IIpakTnueckas padora Ne21
Ileperpy3ka MeTo10B

lIeJlb pa6omb1: (hopMHpOBaHIE HABHIKOB CO3/IaHUsI IIEPErPYKEHHBIX METOJIOB.

Teopernveckasi yacTb

Ileperpy3koii MeTonoB (overloading) Ha3bpIBaeTCS WCIIOJIB30BAaHUE METOJOB C OJHUM H TEM XE UMCHEM,
HO pPAa3JIMYHbBIM KOJMYECTBOM W THIIAMH IapaMETpPOB. KOMHI/IJIHTOp o THUuIly q)aKTI/I‘IeCKI/IX napamMeTpoB caMm
OTpeeNsaeT, Kakol UMEHHO METOJ TpeOyeTcsi BbI3BaTh. DTO HA3bIBACTCs pa3peuieHneM (resolution) meperpysKH.
Ieperpy3ka MeTOZOB — OJHA W3 MpOCTEHIUX peanusanuii noauMopdusma. IIIUpoko HCMONB3yeTCs TaKxkKe
neperpy3ka KOHCTPYKTOPOB.

BonpmmHCTBO CTaHAAaPTHBIX onepam/lﬁ TOXC MOXHO MCEPCONpeaACIsATb, 4YTO II03- BOJILACT MCIOJb30BAaATh
00BEKTHI CBOUX THIIOB B COCTaBE BBIPAKCHHUH aHAJIOTMYHO I1e- PEMEHHBIM CTaHIaPTHBIX THIIOB.

Hpumep 1
Hcnonvsosanue nepecpysku memooos. Bviuucnenue nepumempos pasHulx gueyp.
1. Cozpagum npoext con221.
2. B xitacce Program co3nainM TpH CTaTHYECKUX METO/IA C OJUHAKOBBIM UMEHEM

Perim, Ho pa3HbiMu curHatypamu. B meroge Main OyziemM BbI3bIBaTh 3TH METO/IBI. class
Program

{
static void Perim(int a, int b) // nBa mapameTpa
{ Console.WriteLine("MepumeTp npsmoyronbHuka = {@}", 2*a+2*b);
}
static void Perim(int a, int b, int d ) // Tpu mapameTpa
{ Console.WriteLine("MepumeTp TpeyronbHuka = {0}", a+b+d);
}
static void Perim(params int[] ar) // IepeMeHHOe YUCIIO TTapaMeTPOB
{ int p = 9; foreach (int x in ar) p += x; Console.WriteLine("MNepumeTp
{0}-yronbHuka = {1}", ar.Length, p);
}
static void Main()
{ Perim(10,20); Perim(3,4,5); Perim(2,3,4,5,6,7,9);
Console.ReadKey();
}
}

3. [IporectupyemM mporpammy, BbI3biBas MeTo]l Perim ¢ pa3HbIMU NapaMeTpa-
MH. O6paTI/IM BHMMAHHWC HA BApHUAHT MCETOJa C ICPEMCHHBIM YUCJIOM ITapaMCTPOB.

IHpumep 2
3axaz nomepos 6 cocmunuye. Mcnonvsoganue nepezpysku KOHCMPYKMOPOS.
1. Cozmaaum npoexT con222.
2. B equHOM mpocTpaHCTBE UMEH con222 ¢ kiaccoMm Program co3nanum kiacc Zakaz
¢ nonsimu fam (damunus), size (konudectBo MecT B HoMepe), comfort (koM- GOpPTHOCTS),
MerogoM Show (Toka3aTh 3aKa3) M YETHIPbMS KOHCTPYKTOPAMH C pa3- HbIM YHUCIOM U

THUIIaMU ITapaMETPOB.
class Zakaz
{
private string fam; private int size; private string comfort;
/ / co31aEM quLIpe KOHCprKTOpa



public Zakaz(string fm, int sz, string cmf) // 3 mapameTpa

{ fam = fm; size = sz; comfort = cmf; }

public Zakaz(string fm, int sz) // 2 mapamerpa

{ fam = fm; size = sz; comfort = "cTaHmapt"; }

public Zakaz(string fm) // ' 1-napametp

{ fam = fm; size = 3; comfort = "cTanmapTt"; }

public Zakaz() // 6e3 mapaMeTpoB
{ fam = "HeusBecTHbn"; size = 6; comfort = "obwexutne"; }

public void Show()
{ Console.WritelLine("{@} 3abpoHupoBan {1} MecTHblhi Homep knacca {2}",
fam, size, comfort); } }
3. B metone Main knacca Program Oyjaem co3nmaBaTh 00BEKTHI Kilacca Zakaz

C pa3HbIMHU MMapaMeTPaMH U BbI3bIBaTh OJIUH U TOT Ke MeTo] Show.
class Program
{ static void Main()

{ Zakaz z1 = new Zakaz("WBaHoB", 1, "/wkc"); zl.Show(); Zakaz

z2 = new Zakaz("MNeTpoB", 2); z2.Show(); Zakaz z3 = new
Zakaz("CugopoB"); z3.Show();
Zakaz z4 = new Zakaz(); z4.Show();

Console.ReadKey(); }

4. TlpotecTupyem nporpammy, Bbi3biBast MeTo]] Zakaz ¢ pa3HbIMU ITapaMeTpamu.

Pabouee 3aganue
BI)IHOJIHI/ITI) I/IHCprKL[I/II/I HpHBeI[eHHBIe HHMKEC

IHopsinok BbINOIHEHNsI PadOThI

1. Monudurupyiite nporpammy npumepa 1 (con221), no6aBuB BapuaHT Iepe-
rpy3ku Mmetona Perim s onpeneneHust nepuMerpa KBaapara o ero CTopose: 4*a.

2. Mogudunupyiite nporpammy mnpumepa 2 (con222), 1006aBUB BO3MOXXHOCTH
MHOTOKpPAaTHOTO BBOJIa 3aKa3a C KIJIaBHATYphl ((haMuivs, KOJUYECTBO MECT B HOMeEpeE,
koMmdopr). 3aBeprieHue BBoga — cuMBoll Q. Co3galiTe NPUIOKEHHS, B KOTOPBIX OII-
pEeNeNsoTCs KIAcChl, MO, KOHCTPYKTOPBI, METO/IbI, CO3/IAI0TCA U MHUIUATU3HU- PYIOTCS 2—
3 oObeKTa.

3. Knacc Figura. Meron ShowArea neperpyxeH. B 3aBUcCMMOCTH OT KOJIWYE- CTBa
BBEJICHHBIX MapaMeTPOB BBHIBOJUTCS Ha3BaHHWE (UTYpHI (OJMH MapaMeTp — KBaj- pat, JBa —
IPSIMOYTOJBHUK, TPU — TPATELNs), BBIYUCIACTCS U BHIBOJUTCS IUIONIAb.

Knacc Tour. Meron TourCale neperpyxen. CTOMMOCTb Typa BBIYMCISIETCS B
3aBUCUMOCTH OT KOJIMYECTBA U TUIA BBEJEHHBIX MapamMeTpoB: 0e3 mapameTpoB — MuHckoe
Mope, OecriaTHO; OJuH mapameTrp (ctpaHa) — 1 nenb, 50 py0; nBa mapa- meTpa (CTpaHna,
KOJIMYECTBO JHEW N) — CTOUMOCTD =

KoHTpoJibHBIE BONIPOCHI

1. Yro Takoe neperpyska MetooB B C# U JUIs UEro OHa UCIOJIb3yeTCs?

2. Kak 00bsaBUTH TIeperpykeHHbINH MeTo ] B CH?

3. Kakum o6pazom komnusitop C# pa3nudaeT neperpykeHHbIe METOIbI?

4. MOXHO JI1 Ieperpy3uTh METO/IbI TOJIBKO 110 TUIIAM MapaMEeTPOB MM MOKHO UCIOJIb30BaTh U JpyTrue
Kputepun?

5. Kakoii T BO3BpaniaeMoro 3Ha4€HHsI MOKET UMETh MIEPErpyKeHHbI MeTo1 B C#?

6. MOKHO 111 ieperpyskaTb METO/Ibl, MEHSS TOJIBKO THUIIBI IAPAMETPOB MECTAMM?

7. MOHO JI1 OCHOBBIBATbCSl HA TUMAX MapaMeTPOB IPU MEeperpy3Ke METOJ0B, UMEIOLIUX Pa3IuuHbIe
Mo upUKaTOPHI focTyna?



8. Kakoit MeTox OyzieT BBI3BIBATHCS, €CIIM TIEPeaTh B IEPErpyKEHHBIN METO 3HAUNMBIIl THII, KOTOPBIH TOYHO
COOTBETCTBYET JIBYM IE€PETPYKEHHBIM MeTO1aM?

9. MO’KHO I B OJTHOM KJIacC€ MMETh MePerpy>KEHHbIE METO/IbI C OIMHAKOBBIMU HMEHAMH, HO Pa3HBIMU

Mo upUKaTOpaMu goctyna?

10. Kakoe mpaBuJio ciietyeT coOIro1aTh IpH Meperpy3ke MeTo10B, 4TOOBI H30€KaTh HEOAHO3HAYHOCTH ?

IIpakT4ueckas padora Noe22
Nukancyasinus. CokpbITHE M0JIEH, CO31aHHEe CBOMCTB

Ilenv pabomwi: HopMUpPOBaHNE HABBIKOB YIIPABIEHUS JOCTYIIOM K HOJISM.
Teopernueckasi 4acThb

JIist 3aIMTHI OT HEXKENATeIbHBIX BMEIIATEIBCTB JIOCTYIT K TIOJISIM M METOJIaM KJIACCOB MPUXOJMTCS 3aKPhIBATH
WIN OTPaHUYIMBAThH (HAIIPUMED, C TTOMOINBI0 MOAN- (UKATOpOB private, protected). s opraHu3anuy yrpaBICHHS
JIOCTYTIOM K TIOJISIM KJlacca CIIy’KaTr cBoiicTBa (properties). Kak mpaBuiio, CBOMCTBO ompeenseT METOAbl TOCTyna K
3aKpBITOMY TOJI0 U UIMEET CICAYIOUINA CUHTAKCUC:

[ Momudukaropsl] THn HUmst

{

{ get xom_moctyma } // IoITydeHue 3Ha9eHUs
{ set xom_mocryma } // ycTaHOBKA 3HAYEHUS

}

B C# cBoiicTBO UMeeT TO K€ MMSl, YTO M COOTBETCTBYIOLIEE CKPHITOE IMOJIe, TOJIBKO TepBas OyKBa 3arjaBHasl,
HampuMep: moJie private int age, cBoiictBo public int Age.

I[Ipn oOpameHny K CBOWCTBY aBTOMATHUYECKU BBI3BIBAIOTCS yKa3aHHBIE B HEM OJIOKM YTEHHS get M YCTaHOBKH
set. MokeT OTCyTCTBOBaTh MO0 YacTh get, MO0 set, HO He 00e oxHOBpeMeHHO. Ecim oTcyTCTBYeT set, CBOHCTBO
JOCTYIHO TOJIBKO [uis uTeHus (read only), ecii OTCyTCTBYET get — TOJIBKO IS 3anucu (write only).

Hpumep 1
Cokpwimue noneti, co30anue c80UCMS.

1. Cozpagum npoekt con231.
2. B enuaoM mpocTtpancTBe uMeH con231 ¢ mabimoHoM kiacca Program cosnma- aum
kiacc Student. B atom knacce 00bsaBuM iBa noss fam (pamumnust) u kurs (kypc). Coznaaum

KOHCTpYKTOpBI U MeToa ShowInfo(), KoTOpsIit BEIBOAUT HHMOP- MAIIUIO O CTYJEHTE.
Buumanue! Jlns ynobctBa OTIaAKM MpOTrpaMMBI BCe TIONS UM METOZIBI CHadaia oOwsBiseM public
(oOmenocrynueie). MMena noseit BBoauM ¢ manenskoi 0yksol! class Student

{
public string fam; //mons cHavana public
public int kurs;
public Student() { } // KOHCTpYKTOp O€3 TapaMeTpoB
public Student(string fam, int kurs) // KOHCTPYKTOp € apamMeTpamu
{ this.fam = fam; this.kurs = kurs; // fam u kurs cHauana ¢ MajabIx OyKB
}
public void ShowInfo() // meTon ShowInfo
{ Console.WriteLine("CtyneHT {©} kypca {1}", kurs, fam);
}
}

[lepBoHavanbHast OOIIEOCTYITHOCTH TOJIEH W METOAOB Kiacca Student mo3Bo-
JSeT TIpU OTJIajike mporpaMmbl B MeTosie Main() kiacca Program co3jgaBath 0OBbEK- Thl
kjacca Student, (T. €. ONKUCHIBaTh KOHKPETHBIX CTYJIEHTOB MO 111a0J0HY Kiacca Student), a

Takke BbI3bIBaTh MeTo1 ShowlInfo().
class Program



{ static void Main()
{ Student stl = new Student("MBaHoB", 3); stl.ShowInfo();
Student st2 = new Student("", -7); st2.ShowInfo();
Console.ReadKey();

3. I[IpoTectupyem nporpammy ¢ pa3HbiMu napamerpamu. CyliecTBEHHBIN HEl0-
CTAaTOK — HE3AIIUIIEHHOCTh OT BBOJA aOCYpAHBIX JAHHBIX (HampHMep, MOXKHO BBECTH, YTO CTYJCHT St2 HE MMeeT
(bamMuIMK ¥ yIUTCS HA OTPULIATENIEHOM Kypce —7.

4. UakancyaupyeM JaHHble (CKpOEM W 3alIUTUM IMOJs1), CO3[aB CBOMCTBA C Me-
TomaMHu set v get /IS yrpaBlieHus AocTynoM K mossiM. Cucrema Visual Studio mo3- Bosser
aBTOMATU3UPOBATH ATOT IMPOIIECC.

5. lns 3TOro ycTaHaBlIMBaeM Kypcop Ha HMs_mnoJs (Hanpumep, fam), B MeHIo
Pepaxropunr (Refactoring) BriOupaem nynkt HukancyaumpoBatb moJje (Incapsulate
field), B myHkTe o0OHOBJIeHHe CChLIOK yKa3biBaeM Bee u Haxkumaem OK. B mosiBuB- memcs
muanorooM okHO IIpocMOTp HM3MeHeHHWil CCBLJIOK, TOKa3bIBAIOTCSA TMpeJyiara- eMble
3aMEHBI MOJIEH Ha CBOWCTBA (KakK MPAaBWIO, 9TO BCE METOABI U OOBEKTHI, UCIIOJb- 3YIOIIHE
3Ha4YeHUs1 MoJiel, KpoMme KOHCTpYKTOpoB!). CornamaemMcs C MpEeUIOKEHHEM, HaKUMas
Ipumenurs. loctyn k nomto fam OyaeT uaMeHeH Ha private (3akpbIThlil) 1 MmetogoM Fam
CreHEpHUPOBaH I1a0J0H OOLIEAOCTYIHOrO cBoicTBa ¢ uMeHeM Fam (¢ Gosbiiol OyKBBI),
KOTOpOE M OyJET MCIOIB30BaThCSI TEEph BMECTO mostst fam.

6. Co3naauM CBOU TpaBwiia gocTyna. s aToro OyneM BBOAUTh HEOOXOIUMBINH KO B
aBTOMATHUYECKU CreHepHpOBaHHbIC 11a00HBI set u get. Hanmpumep, Bce pamu- nmum Oyaem
XpaHUTh OOJIBIIMMHU OyKBamMu (mpeoOpazoBaHue 3a1aauM B Oyioke set). A eciau dhamuius
He BBeJieHa (mosie fam mycrtoe), To 6110k get OyaeT BO3BpalllaTh 3HAYEHUE «HEU3BECTHBII.
N3meHeHHBINH GpparMeHT Koja OyIeT BBITJIAAETh TaK:

private string fam; // MoJIe cTajao 3aKphITHIM
public string Fam // creHeHPUPOBAHO CBOMCTBO
{
get { return (fam != "") ? fam : "HeusBecTHbit"; } // MOJIydeHUE 3HAYCHUS
set { fam = value.ToUpper(); } // ycTaHOBKA 3HAYCHHUSI
}

7. AHanornyHBIM 00pa30M MHKAmcCyaupyem mose kurs. 3amuTum ero ot BBoja
U XpaHeHHs1 abcypAHbIX 3HaueHnd. Hanpumep, npu BBoze uncen <1 wimu >4 B none Kurs Oyaet coxpaHneHo
3nauenue 0 (ocTynmai Ha TOArOTOBUTENBHBIN Kypc!). private int kurs;
public int Kurs
{

get { return kurs; }
set { kurs = (value<l || value>4) ? @ : value; } //ycTaHOBKa 3HaY€HUS

8. Ha 3aBepiaromiem 3tane 3aMEHHM B KOHCTPYKTOPE MMEHAa CKPbIBaeMbIX
noJieii (¢ Masoit OykBbI) HA HMEHA OTKPBITHIX CBOMCTB (C OOJBIION OyKBHI):
public Student(string fam, int kurs)
{ this.Fam = fam; this.Kurs = kurs;

ABTOMAaTHUYECKH Takas 3aMcHa B KOHCTPYKTOPE HE IMPOU3ZBOJUTCS, IMOCKOJIBKY OKOHYATCIHbHOC PEIICHUC O
npaBax JOCTYyIa JOJDKCH IIPUHUMATh IPOTPaMMMUCT.

9. [IpotrecTupyem OKOHUYATEIBHBIN BApUAHT C Pa3HBIMU MapaMETPaAMHU.

Pabouee 3a1anue
BrmomHuts HHCTPYKIOHU IIPUBCACHHBIC HUKC

Iopsiiok BbINOJHEHHUS PadOThHI



1. Moaudumupyiite nporpammy npumepal (con231).

2. lo6aBbTe emie aBa MoJyisi: UMsi name U Bo3pacT age. MHkancynupyite ux, BBeIs
orpaHu4eHusi Ha Bo3pacT OoT 15 go 35 mer. [lo6aBbTe KOHCTPYKTOpP C YETHIPbMS
napamerpamu: public Student(string fam, string name, int kurs, int age).

IIporectupyiite nporpamMmy, U3MeEHsIsl IapaMeTpbl MHULUAIU3ALNU, HAIPUMED;

Student st3 = new Student("MetpoB", "Metp", -7, 120); st3.ShowInfo();

3. Co3paiiTe moAcYeT Kour4decTBa BbI30BOB MeTona Showlnfo st kaxaoro cryneHra.
Jlns sToro nmo6aBbTe mosie id U 3amaiiTe MeTo ] JOCTyMa K HEMY TOJIBKO JUIsl YTeHUs (€CTh
TOJIBKO get):
private int id = 300;
public int Id { get { return id++; } }

IIpoTecTupyiiTe OKOHYATENBHBIN BapHaHT, HIOBTOPAS HHULMATU3ALMIO.

4. CozpaliTe MPUIOKEHUS, B KOTOPBIX ONPEIEIAIOTCS KJIACCHI, MOJIsl, KOHCTPYK- TOPBI,
CO3/IAl0TCS U MHULIHAIU3UpPYyIOTCa 2—3 oObekrta. [lons mukancymupyrotcs. Mudopmarms
BBIBOJUTCA METOIOM Show.

5. Coznaercs kinacc Avto ¢ monsmu: Mapka apromoousis brand, nset color, cko- pocTh
skor. [Tomnst uHKanCymupyroTCs ¢ orpanunueHusIMu (ckopocthb oT 20 10 120 km/4).

6. Coznaercs kiacc Kadry ¢ momsmu: damunus fam, Bo3pact age, nomxHocTh dol,
ctax staj. [lonst nHKanCynupyroTcs ¢ orpaHudeHus MU (Bo3pact ot 16 go 60, ctax ot 0 1o
45).

7. Co3naerca kiacc Computer ¢ nonsmu: mozaeib model, oosem O3Y ram wu
xectkoro aucka hdd. Ilons nakancynupyrotcs ¢ orpannyeHusiMu (oovem O3Y ot 2 go 32
I'6aiiT, s)xectkoro aucka ot 200 mo 2000 I'GaiiT.

.*COSJIaeTCSI kiacc Tovar ¢ monsiMu: Ha3BaHWE name, II€Ha price, KOJIM4ecTBO kvo.
[Tons unkancynupytorcs ¢ orpanndyeHusimu (uexHa ot 1 go 20, konamuectBo ot 0 mo 10).
Beruncnsercst CTouMOCTh 3aKa3aHHOTO TOBApA KAXKAOTO BUIA U BCETO
KoHTpoJibHBIE BOIPOCHI
1. Yro Takoe mocTym K moJisiM kiacca B C# 1 3a4eM OH HyKeH?

2. Kakue ypoBHHM JoCcTyna MOXKHO 3aJaTh JUIs nojeu kiacca B C#?

3. Kak 00BsIBUTH MOJIE KJIacca € IOCTYIIOM TOJIBKO BHYTpPHU camoro kinacca B C#?

4. Kak 00BSBUTH T0JIE KJTacca ¢ TOCTYIOM U3 JIF000Tro MecTa B TeKylei coopke B C#?

5. Kak 00baBUTH MOJIE KI1acca ¢ JOCTYIIOM U3 MTPOU3BOIHBIX KiaccoB B C#?

6. Kak 00bs1BUTH T0JIE KJIacca ¢ JOCTYIIOM U3 JII000TO MecTa B rporpamme B C#?

7. Kakue MoauguKkaTopsl OCTya MOXKHO UCIIONIB30BaTh AJis moJieit kinacca B C#?

8. UTo Takoe MHKAICYIIAIMS B KOHTEKCTE JOCTyNa K MmoJisiM kinacca B C#?

9. Kakue npuHIMIBI U TPAKTUKH ClIeAyeT coOI0IaTh MIPH yIPaBIEHUH JOCTYIIOM K MoJisM Kiacca B CH#?
10. Kak BbIOpaTh NOAXOAAIINN yPOBEHB IOCTYIIA K MOJISIM KJlacca B KOHKPETHOM cuTyauun?

IIpakTnueckas padora Ne23

II/I3yaJII)HOC IMPOCKTUPOBAHUE KJIACCOB
lleﬂb paﬁombt: (opMHpOBaHNE HABBIKOB BH3YAJILHOTO MTPOCKTUPOBAHUS KJIACCOB.

Teopernyeckasi 4acThb

TexHOMOTUN BHU3YaNbHOTO OOBEKTHO-OPUCHTHPOBAHHOTO MPOCKTUPOBAHMS MpPO- TpaMM OCHOBAaHBI Ha
WCTIONB30BaHUH TIPUHIIMIIOB yHH(pHUIMpOoBaHHOTO si3bika Moje- nupoBaHuss UML (Unified Modeling Language),
KOTOPBII PEICTABIACT COOOH A3BIK rpaUIECKOro OMMUCAHUS MOEIH IIPOSKTHPYEMON CHCTEMBI.

[Mogo6HO TOMY, Kak anrOpUTMHUYECKHE KOHCTPYKIMH MPEACTABISIOTCS C MOMO- ILIbI0 OJOK-CXeM, IS
n300paKeHus1 KJIacCOB, a TAKXKE CBI3CH MEXIy HUMH HCIHOJNb- 3YIOT AMarpamMmbl kjaaccoB (class diagrams).
JlnarpamMma KJIaccoB IMPEACTABIAET CTaTHYECKYIO MOJIENb CHCTEMBI, ee CTpyKTypy. OHa He ONMCHIBaET MOBEICHHE
CHC- TEeMBI WJI MEXaHNU3MBI B3aNMOACHCTBHS YK3eMIUIIPOB KiIaccoB. OCHOBHAS LeJIb — MOKA3aTh KIIACChI, X COCTaB U
OTHOLICHUS MEXIy HUMH.



OcHOBHBIE 3JIEMEHTHl Ha JUarpaMMax KJIacCoB H300paXkaloTCsl MPAMOYTOJNbHHM- KaMH, a MX OTHOILICHUS —
mmansmy.  CTpenka, Hampumep, un3o0paxkaeT HacienoBanue. [IpsmMoyrompHuK (Kjacc) CONEPKUT —CEKITHH,
oTpaxarorue ero cocraB. Ciueayer moj- 4epkHyTh, 9uT0 UML — 3T0 abCTpaKTHEIN SI3BIK ONMHUCAHUA U TpaduaecKkoro
npeacras- JeHus cucteMsbl. Ero peannzanust B Microsoft Visual Studio ucnonb3yeT mpuBbIYHBIC AT TPOrPaMMHUCTa
o0o3HaueHus u TepMuHbL. Ha puc. 2.1 npuBenen npuMep aua- TpaMMbl IPOCTEHIINX KitaccoB B cpene Visual Studio u
onmcanus kmacca Computer Ha si3p1ke CH.

' Computer 2] |
i ' Notebook 2) |
2 Nona i'ass class Computer
et { private int ram = 1024;

& ram _ public void ShowInfo()
= Mona

MeTtoakl {

% Showlnfo | & ves . Console.Writeline("MNamaTe {0} MB", ram);
: y )

Puc. 2.1. lnarpamma kj1accoB U onucaHue Ha si3bike C#

Cucrema Visual Studio mo3Boisier aBTOMaTH3MPOBATh MPOIIECC MPOEKTUPOBa- HUS KiaccoB. OHA CONMEPIKUT
HabOp MHCTPYMEHTOB BH3YallbHOTO KOHCTPYHPOBAHHS KJIAcCOB B MHTEPAKTUBHOM pekuMme. Tak, I co3maHus U
0TOOpaXEHUS! KJIACCOB Pa3HBIX THIIOB MpeJHa3HAaYeHbl rpauuecKue MabIoOHbl — CTEPEOTUIIBI, KOTOPBIE OT-
JMYAIOTCSl HE TONBKO BU3yalbHO, HO M (PYHKIHMOHAJIBHO (KJIacc, aOCTpaKTHBIN Kiacc, nHTepdeiic). DIeMeHTsl Kiacca
(Toys1, CBOMCTBA, METOABI) M IX MOIU(DHUKATOPHI TT0- MEYCHBI Pa3HBIMH 3HAYKAMHU M OTIUYAFOTCS 110 IIBETY.

IHpumep 1

Busyanvnoe npoekmuposanue knacca Computer.

1. CopoextupyeM kiacc Computer, KOTOpbIit coaepxuT nojiss model (Mozens) ¥ ram
(omepaTuBHAas MaMsTh), a Takke MeTo bl Start (BkitoueHue) U End (BbI- KiTtoueHue).

2. CozpgaguMm HOBBIH TIpoeKT con241. [To ymonuanuio oH umeet kiiacc Program.

3. B aTOM ke mpocTpaHCTBE UMEH B OTAEIbHOM (aiiie co3gaaum kiacc Com- puter c
nomolikio BuzyanbHoro Konerpykropa kiaccos (Class Designer).

4. lns ero Be13oBa B okHe OQ0Go3peBaresb pemeHuii (Solution Explorer) Beime- num
HMA NpoeKTa U 1eiakHeM 1o 3Hauky IlepeTi Kk cxeme kJiaaccoB (puc 2.2, a). OTkpoercs
okHO Cxema kJjaccoB (ClassDiagrams) ¢ co3gaHHbIM 10 yMOT4aHHiO kiaccom Program,
cozepkammmm madioH Mmeroaa Main (puc 2.2, 6).

O6os3pesaTtens pelervi v I x
- Program A
= al (]| &5
2 j - Class
- Pelenue "d MepeiTi K CXemMe KNaccos
4 | con241 5 M
=d| Properties ETOABI
== Coblnkm &% Main
#] Program.cs \

Puc 2.2. Oxno O603peBaTennb pemennii (a) u usoOpaxenue kiacca Program (0)
5. C nomomnipio KoHTeKCTHOr0 MeHIO /lo6aBuTh ninu Ilanean 3j1eMeHTOB J00a- BUM
Ha cxeMy kiacc Computer. JIjis 3Toro Ha maHead MHCTPYMEHTOB BbIOepeM mMyHKT Kiace
(puc 2.3, @) v iepeTalM MbIIIbI0 B OkHO CxeMa KjaccoB. B oT- KpbIBIIEMCS 1MaI0TOBOM
okHe HoBwlii kiaacc BeBemem mmsi Computer (puc. 2.3, 6). [lo ymomuanuio B Hamiem
npoekTe Oynmer co3mad HOBBIM (aitn Computer.cs ¢ aBTO- MAaTHYECKH CTEHEPHPOBAHHBIM
mabsioHoM Kojia kiacca Computer.



MaHenb anemMeHTOB v 1 x HoBbif Knace (B S

4 KOHCTpYKTOP KAaccoB

WA knacca:

k VYkasaTeno

Computer
=l Knacc .
Hoctyn:
C NMepeuncnerwe public -
I MuTepdeic Mms daiina:
©21 ABCTpaKTHBbIA Knacc @) Cospats HOBWIA daiin

Computer.cs

Crpyktypa
,ﬂ,EﬂeraT () No6aBuTb B CYLLLECTBYROLMWIA daian

Accouwauma [ oK H OtmeHa ]
KommeHTapwi

=l
| il
‘= Hacneaoeanwe
«
=

h

Puc. 2.3. [1anens snemMeHnToB (a) u quanoroBoe okHo HoBblit kinace (0)

6. CipoekTupyeM Ternepb €ro 3JIEeMEHTHI (M0Jsl, KOHCTPYKTOPBI, METO/bI, CBOM- CTBA).
Boigenum Ha puarpamme wuzoOpakeHue kiacca. [IpaBoli KHONKOM MBIIIM BbI- 30BEM
KoHTeKcTHOe MeHIo JlobaBuTh (puc. 2.4, a) u BeiOepeM TpeOyeMblid 3JIEMEHT, Hampumep,
Ilone. Beenem ero nmms model Ha m3o0pakenun kinacca (puc. 2.4, 6). MoxHO Takxke
BOCITOJIb30BaThCs MaHeNbio CBoiicTBa (puc. 2.4, 8).

M CeoACTEa * O X
710
v A model MNMone =
il CeoWcTBO 2= s1|=
Adoctyn private
7 [lone model
4 Ty Vima dardna Computer.cs
7  CobeiTve %
Cnmputer ~ HauanbHoe 3HaueH
KoHCTDVETO Class Mons30BaTeNbokre
v Py P MpumeyaHwa
v ﬂ.ECTp}FKTDp = MNons PazHoBWAHOCTE KOF HeT
_ Ceoaka
KoHcTanTa #* |model CTaTHMUeckKmiA False
. . Twn int

Puc. 2.4. [Tanens snemeHTOB (a), n300pakeHue kiacca (0) u nanens CBoicTBa (8)
7. Ha manenm CBOHCTBA MOXHO 33JaBaTh XapaKTEPUCTHUKH KaXKJOrO SJIEMEHTA.
Opnnako yaoOHee UCob30BaTh OKHO CBeleHHusl 0 Kjaccax, B KOTOpOM B (popMe TaOJIULIbI
3a/1aI0TCS UMsI, TUII, MOAU(UKATOp M Jpyrue mapaMeTpbl cpasy BCeX 3Jie- MEHTOB Kiacca
(puc. 2.5, a).

Bynem co3naBate HeoOXoauMble 3JeMeHTHl Kiacca Computer B COOTBETCTBHHU C pucC. 2.5, 6 W 33aJaBaTh HX
napamMeTpsl B COOTBETCTBHHM C puc. 2.5, a. PekomeHayem cHauana 3amaBaTh BCE IIOJS, 3aTeM METOABI M
KOHCTPYKTOPBI. HarmtoMuuM, uTo B 513b1- K¢ C# KOHCTPYKTOpP SIBISICTCS OCOOBIM METOJOM C TEM K€ HMEHEM, YTO
n xiacc (B Hamewm npuMmepe Computer), HO He IMEIOIIUM HUKAKoro Thma (naxe void)!



>

' Computer

Class
CeegeHna o knaccax - Computer
W T | Hma Tun MoaudmkaTtop = Nonsa
ﬂ'kf ¥ Meroa _ #7 model
e W Computer public @
A W Computer public 5° ram
# % End void public = CBOWCTBA
L Start- void public j‘ Model
W <p0BaBNTE MeTog> .
v Ceoicrea = Ram
Z Model string public = MeTtoabl
ﬁ‘ Ram nt public W Computer (+ 1 neperpy»xeH)
E5' < p0BaBEnTe cEORCTED™ !
v Mons ¥ End
¥ model string  private W Start
“* ram int private \

Puc. 2.5. Koneunslii Bua okHa CBeeHust o kiaaccax (a) u kiaacca Computer (0)

B pesynbrare BH3yaJdbHOTO NMPOSKTHPOBAHUS B OKHE MPOTPAMMBI aBTOMAaTHYECKH TCHEPUPYIOTCS INAOIOHEI
3JIEMEHTOB, B KOTOpBIE OyeM BBOJHUTH IPOrpaMMHBIN Kol Ha mepBom srame menecooOpa3sHO Bce MO 3aj1aBaTh
obmenoctynHeiMu  (public), n nuib yOenUBIIMCH B OTCYTCTBHH OINMOOK, HHKANCYJIUPOBAThH IO, HACTPOHUB Orpa-
HUYCHUS JOCTYyIa B MeToax set — get. OKOHYATEIbHBIN BHU IPOTPAMMBI:
public class Computer

{
private string model; private int ram; // CKpPBITBIE IO
public string Model // 00IIEIOCTYTIHBIE CBOMCTBA
{ get { return model ; }
set { model = (value!="") ? value : "noName"; }
}

public int Ram
{ get { return ram; }
set { ram = (value < 500) ? 640 : value; }

}
public Computer() { } // KOHCTPYKTOp 0€3 mapaMeTpoB
public Computer(string model, int ram) // ¢ mapaMeTpaMu
{ this.Model = model; this.Ram = ram; }
public void Start() // obmenoCTyHbBIN MeTo T Start
{ Console.WriteLine("{@} pabotaeT, namatb = {1}", Model, Ram); }
public void End() // obmenoctymHbid MeTo1 End

{ Console.WriteLine("{@} BbikaKw4aeTca", Model); }

}

class Program
{ static void Main()
{ Computer comp = new Computer("IBM", 2048);
comp.Start(); comp.End(); Console.ReadKey();

}

9. IIpoTecTupyeM nporpamMmmy, U3MEHsIsl MapaMeTphl.

Iopsinok BeInoIHEHNsI padOThI

Hcnonp3yst HHCTPYMEHTHI M METO/IbI BU3YAJIBHOTO MPOEKTHPOBAHUS, CO3/JaliTe MPHIIOKEHUS, B KOTOPBIX OMPEAENIAIOTCS
KJIacChl, TIOJIs1, KOHCTPYKTOPHI, cBoiicTBa. MHMopmanus BeiBonuTcs MeronoM Show. B merone Main kiacca Program



COo3Ja- FOTCA U MHUIIUATIU3UPYIOTCA 2—3 O6’bCKTa. I[eMOHCTpI/IpyeTCSI OrpaHUYCHHUC HEAOITY- CTUMBIX 3Ha‘ICHHI>i.
Pabouee 3aganue

1. Co3maercsa kmacc Avto ¢ moasmu: Mozaenb aBTomoOmirs model, uBer color, cko-
poctb skor. [losnst nHKaNCynupyroTCs ¢ orpaHudeHus MU (CKopocTh oT 60 10 150 km/1).

2. Cozpnaercs kinace Student ¢ nonsimu: Gamunus fam, Bospact age, kypc kurs.
[ons mHKANICYIMPYIOTCS ¢ OTpaHUYeHHAMH (Bo3pacT oT 16 mo 24, kypc 2-5).

3. Coznaercs knacc Sotrudnik ¢ nonsmu: pamunus fam, crax staj, 3apruiara zar.
[Tons nHKANICYMHMPYIOTCS C OTpaHUYCHUAMH (CTaX OT 3 JeT, 3apruiata ot 500 pyo).

4. Coznaercs kiacc Build ¢ monsmu: Ha3Banue name, miomanbs area (ot 10 mo
200), konnuecTBO KMWIbIOB kvo (0T 2 10 9). Ilosist HHKANCYIUPYIOTCS C Orpa- HUYEHUSIMH.

.*COBI[aeTC}I kiacc Tovar ¢ nonssmu: Ha3BaHKWE name, lIeHa price, koynue- cTBO Kvo.
[Tonst mHKancyaupyroTcst ¢ orpanndeHusiMu (ueHa ot 1 o 10 py0, xonuue- ctBo ot 0 10
10). Boruucnsiercst CTOMMOCTh 3aKa3aHHOTO h

KoHTpo/bHBIE BONIPOCHI
1. Kak co3nmate HOBBIH TipoekT B Microsoft Visual Studio ans pazpabotku kimaccoB Ha C#?
. Kak no6aButh HOBBII kiacc B poekT B Microsoft Visual Studio?
. Kak usmenuts ums kiacca B Microsoft Visual Studio?
. Kak no6aButs cBoiicTBa (I10J151) B KJIacc MU BU3yaJIbHOM IpoekTHpoBaHuu B Microsoft Visual Studio?
. Kak 106aButh MeTo1bI B KJIacc U BU3YyaJIbHOM IpoekTupoBanuu B Microsoft Visual Studio?
. Kak 106aBUTh KOHCTPYKTOp B KJIACC MPH BU3YaIbHOM MpoeKkTUpoBaHuu B Microsoft Visual Studio?
. Kak co3naTte HacnenoBanne mexy kiaccamu B Microsoft Visual Studio?
. Kak no6asute unrepdeiic k kinaccy B Microsoft Visual Studio?
. Kak 106aBuTh KOMMEHTapuu K KOy KJjlacca Mpu BU3yalbHOM IpoeKkTupoBanuu B Microsoft Visual
Studio?
10. Kak ncnonb3oBath Auarpammy kiaccoB B Microsoft Visual Studio mis Bu3yanuzanuu cBsizeil Mexay
KJ1accamu?

O 0 1N DN K~ W
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HaciaenoBanue

Llenv pabomwi: HopMHrpoBaHUE HABBIKOB peajnu3allii HACcIeAOBaHUS.

Teopernveckast yacTb
HacnenoBanme (inheritance) — 310 mporecc NpruoOpPETEHUSI COCTOSIHUS U TTOBE- JICHUS
OJIHOTO KJjacca (Ha3bpIBaeMOro 0a30BBIM WM MPEAKOM) IPYTUM KilacCcoM (Ha3bIBAa€MbIM
NMPOU3BOJAHBIM, HACJETHUKOM WM MOTOMKOM). /{7151 mo0oro kimacca, Kpome OecIiioTHOTO
(MogudukaTop sealed), MOXHO 3a7aTh KJIACCHI-HACIEAHUKH, B KOTOPHIX TOBTOPSETCS U

AOITIOJIHACTCA COCTOAHUC U ITIOBCACHUC IIPCAKA.
CuHTakcuc oOBSBICHUS TPOM3BOJHOTO Kilacca (TIOTOMKA):

[ Mogudukaropsl | class Ums : kiacc-npeaok, mHTepgeiichl...

{ TeJyo kyaacca }

Knacc B C# MmoxeT UMeTh MPOM3BOJILHOE KOJIMYECTBO MOTOMKOB M TOJIBKO OJUH KJIacc-TpeaoK. B To ke Bpems,
KIacC MOXKET HAaclIeIoBaThCsl OT TPOM3BOJIFHOTO KO- JdecTBa wuHTepdeiicoB. HacnmemoBanme mno3Bomser
MHOTOKPAaTHO HCIOJb30BaTh MNpPO- TPAMMHBIH KOJ, HWCKIIOYATh M3 TPOTPaMMbl MOBTOPSIOIINECS (parMeHTEHI,
yrnpouiaer MOIU(PHKALUIO MPOrpaMM MW CO3JaHME HOBBIX KIJIAcCOB Ha OCHOBE CyLIeCTBYIOUIMX. biaromaps
HaCJIeIOBAHUIO MOXKHO, HallPUMeEp, UCIIOJB30BaTh OOBEKTHI, HCXOAHBIH KOl KOTOPBIX HEAOCTYIEH, HO B IOBEICHHE
KOTOPBIX TpeOyeTcsl BHECTH U3MEHEHHUSL.

HacnenoBanne mo3BoJIIET CTPOUTH MEpapXuu 00beKTOB. OHH MPENCTaBISIETCS B BUIC IEPEBHEB, B KOTOPHIX
Oosee oOmue OOBEKTHI (IIPEKH) pacIoiararoTcst OJIMKe K KOPHIO, a Ooliee CrelUaan3upOBaHHbIe (TIOTOMKH) — Ha
BETBSIX U JINCTHAX (pHC. 2.6).



- Computer " Animal

Class Class
A
|
" Notebook ¥ " Netbook ¥ Cat ¥'| | Dog ¥
Class <] Class Class Class
< Computer + Notebook <+ Animal =+ Animal
Puc. 2.6. Uepapxuu kitaccoB B okHe Cxema KJIaccoB
@parMeHThl IPOrPaMMHOTI0 KOAA JUISl 3TUX UEPAPXUMI:
class Computer { ... } // 6a30BBIN KI1acc class Animal { ... }
class Notebook : Computer // TOTOMKH class Cat : Animal
{ oo } { oo }
class Netbook : Notebook class Dog : Animal

{0} £}

Bo3MoxHEI Pa3IMYHBIC CTPATETUHN KIIACCUYECKOI'0O HACJICAOBaHUA:
— (YHKIIMOHAJ IIOTOMKA OCTAeTCs HEU3MECHHBIM;
— (YHKIIMOHAT METOAOB 0a30BOT0 Kjacca CKpBIBACTCS M 3aMEIIaeTcss B IPOU3-
BOJTHOM KJ1acca (Mou(uKaTop new);
— (yHKIIMOHAJI METOIOB 6a30BOT0 KJIacca, Ha3bIBAEMBIX BUPTYAJIbHBIMHU (MOTH-

(dukatop virtual), mepeomnpeaenseTcss B IPON3BOIHOM Kitacce (MomuduKaTop override).

OTMeTHM BaxXHBIE 0COOEHHOCTH KJIACCHYECKOTO HACTIETOBAHMS:

— Hacnenyrorest mosist, METOZIBI M CBOMCTBA KJIacca.

— Konctpyktopsl He Hacnenyrores! Kiacc — mOTOMOK JAOJXKEH UMETh COOCTBEH- HbIE
KOHCTPYKTOPBHI.

— O0bekTy 0a30BOro Kjacca MOXKHO TPHUCBOUTH OOBEKT MPOM3BOJHOTO, HAIpUMED:

public class Notebook : Computer { ... }
Computer comp = new Notebook( ... );

Taxkum 06p2130M, METOJIbI, KOTOPBIC Y NOTOMKOB JOJIXKHBI PCAJIM30BBIBATHCA I10- PAa3sHOMY, IPHU OIMKMCAHUU
0a30BBIX KIIACCOB CJEIYeT ONpEACiiaTh BUPTyaIbHBIMU. Ec- 1M BO BceX KiaccaX HepapXxwd MeToll OyneT
BBIMOJIHATBCS OJMHAKOBO, €r0 JIy4llle ONpEAeNUTh KaKk OObIYHBIA MeTon. BupTyanbHble MeToasl 0a30BOro kiacca
3aJIaI0T MOBEICHUE BCEH MEpapXuH, KOTOPOE MOMKET U3MEHSTHCS U JOMOIHATHCS B MMOTOMKAX 3a CYeT M00aBICHHUS
HOBBIX BUPTYaJIbHBIX METOIOB. C IMOMOMIBIO BUPTYAJIBHBIX ME- TOAOB PCaIM3yC€TCd OAMH M3 OCHOBHBIX IMPUHIIUIIOB
OOII — nomumopdusm.

OTMeTHM, 9TO 3JEMEHTHI 0a30BOTO Kilacca ¢ MOAM(HKATOPOM private B Kiacce- HACIEIHUKE HEIOCTYITHBI,
IUTS HUX CIIeAyeT MCTI0Ih30BaTh Moaudukatop protected, a 1 camoro 6a3oBoro kiiacca public wimm internal.

Crpoektupyem knacc Notebook, xotopsiii umeer aBa mois model (Mozaens) U ram (onepaTHBHAs MaMsATh), a
Taroke Metonsl Start (Bkirouenue) u End (Boikirouenue). Panee Mol yxxe coznanu knacc Computer ¢ TaKUMH MOJSIMA
u Metogamu. Mimeer cmbich cumntath kinacc Notebook moromkom kimacca Computer, KOTOPBIH HACIEAYET OTH MOJISA U
Meton Start 6e3 m3MeHeHHs (NP BKIIOYEHUH OHU PabOTaloT onuHAKoBO). OcoOeH- HOCTh HOYTOyKa — HaJIHdHe
Oatapen, KOTOpasi MOXKET 3apsDKaThCsl U TOCTIe BHIKIIIOUeHMsT HOyTOyKa. [losTomy B kimacc Notebook Hamo 106aBUTH
noJie time (Tpebyemoe BpeMsi 3apsaku OaTapen) u nepeonpeaeianTs Merox End, 4To0bl OH moKa3bIBall 3TO BpeMsl.

Ipumep 1

Peanuzayus nacneoosanusl.

1. Otkpoem panee co3nanHbii TpoekT con241 ¢ kiaccamu Program u Computer.

2. C moMoIIp0 BU3YaJbHOIO KOHCTPYKTOpA KJIAacCOB B TOM K€ MPOCTPAHCTBE UMEH
B OT/ICNIbHOM (haiisie co3nanaum kiacc Notebook.

3. lns 3amaHusi OTHOIICHUS HacienHUK-ipeok Ha IlaHenu 3neMeHTOB BhIOE- pem
nyHKT HacjieqioBaHMe ¥ MBIIIBIO C HAXXATOM JIEBOW KHOIIKOM IIPOTALMM CTpPEN- Ky OT



npsimoyroJibHUKa Kiacca Notebook 1o kinacca Computer (puc 2.7).
4. C nomouipto okHa CBeeHHsI 0 KJIaccax 3aJauM IOJs U METOAbI Kiacca

Notebook B cooTBeTcTBUU C pucC. 2.7.

| Computer 2 ' Notebook 2l Ceenenws o knaccax - Notebook
Class Class 1
- b Computer : w ™ | WA Tun  Moawdwkatop
= MNons = v |4 MeToabl
47 model ? f | > =% End void public
] . ._]‘ time —a] -
2 fam O B 5 > “% MNotebook public
= i : = CoiAcTBa i A .
CBoWCcTBa . &, > % Notebook public
Zr' Model & ST aF ¥ <N063EUTE METOA >
el - P | = Metoabl i .
%' Ram ; A 4 CpoiicTBa
- ¥ End i . . )
Merenn! & Ficiohiodicis Tl = Time int public
9 L g i . -
Computer (+ 1... B <n06aBWTh CBOWRCTBO >
¥ End n
|
W Start ond
#* time int private

Puc. 2.7. IIpoektupoBanue kinacca Notebook
5. BBemeMm B aBTOMAaTHYECKH CTreHEPHPOBAHHBIC ITAOJIOHBI JIEMEHTOB Kjacca

Notebook nporpammuslil koa. MHkancyivpyem nose time.
public class Notebook : Computer
{
private int time;
public int Time
{ get { return time; }
set { time = (value < 10) ? 15 : value; } }
// KOHCTpYKTOpBI HE HACJICAYIOTCS, a BhI3bIBAtOTCsI! [103TOMY MX HYXKHO CO3/1aBaTh
// B Ka)K70M KJ1acce-noToMke. [Ipu 3ToM MOKHO cchllaThesl Ha 0a30BbIN Kiacce
// v TUIIb TOOABIIATH HOBBIC ITApaMETPHI.
public Notebook() { }
public Notebook(string model, int ram, int time) : base(model,ram)
{ this.Time = time; }
// Co3mamum HOBBI Meton End kinacca — HacienHrka ¢ MogudukaTtopoM override.
public override void End()
{ Console.WriteLine("{@} Bbiknw4aeTtcs, 3apsas {1} muH", Model, Time);

}
}

// YTOOBI OH CMOT NepeonpeaAcinTb O,[[HOI/IMCHHI:Ifl METOA 6a30Boro KJj1acca,
// 3amanmuMm Tomy B Kkiacce — npeake Computer moaudukarop virtual.
6. [Iporectupyem nporpammy, 100aBuB B Kiacc Program co3gaHue dK3eMILIs-
poB knacca Notebook 1 BEI30BbI METOJIOB:
Notebook nb = new Notebook("Asus", 1024, 120);
nb.Start(); nb.End();
Computer comp2 = new Notebook("Dell", 4096, 30);
comp2.Start(); comp2.End();
7. OOpatiM BHUMaHWE Ha BaXXHOE MPOSBICHUE NPHHIMMNA TOIUMOpdu3Ma: 0OBEKT
comp?2 umeeT Tun Computer, HO BeJleT ce0s KaK HOYTOYK, MOCKOJIbKY UHU- IUATU3UPYETCS

C IIOMOIIIBbIO KOHCTpYKTOpa Notebook.

Pabouee 3aganue
BBIHOJ'IHI/ITB I/IHCTp}/'I(I_II/II/I HpHBe,I[eHHLIe HHMKEC

Ilopsiiok BeINOJTHEHUST PAadOTHI
1. Mogudumupyiite npumep 1 (con241): no6asus public class Netbook — mo- ToMok
Notebook. B Hem onpenenute nose mas (Macca). [lepeonpenenure meron Start, 106aBuB



uHpopmariuio o macce. [IporecTupyiite, M3MeHssI MapaMeTpPhI.

2. Ucnionb3yss MHCTPYMEHTBI M METOJbl BH3YaJIbHOTO MPOEKTUPOBAHUA, CO3/ai- Te
KJIACChl C HACJIEIHUKAMH, COJEpKalllhe YKa3aHHbIE MMOJIS, KOHCTPYKTOPBHl U METO- Nbl. B
kiacce Program co3naioTcs U MHUIMATTM3UPYIOTCS 2—3 00beKTa M YKa3aHHbI- MU METOJIaMU
BbIBOUTCS mHpopManus. [IpogeMoHCcTpupyiTe pe3ybTaThl, H3MEHSS TTapaMETPHI.

3. Copoextupyiite knacc Transport ¢ nonsimu model (Moznens), speed (Cko- pocTs),
mas (macca) u Merogamu Start, Stop, ShowlInfo. Hacnenyiite or Hero kmac- cel Avto
(aBTOMOOMIB), Moto (MoTonuki), Velo (Benocunen).

4. Cripoextupyite kiaacc Animal ¢ monsmu name (ums), ves (Bec), col (uBeT) u
meronamu Run (6erats), Sleep(cnate), Golos (ronoc). Hacnenyiite ot Hero kmac- cbl Cat
(Kot) u Dog (Cobaka). Ilepeonpenenure metosr Golos st Kak10T0 )KUBOT- HOTO (MSIy-MsIy
U raB-raB).

.CnpoeKTprﬁTe kiacc Tovar ¢ monsimu name (Ha3zBaHue), price (1ieHa) U Me- TOAOM
Calc (pacuer u nedatb croumoctn). Hacnenyiite ot Hero kinaccel Book (kuuru) ¢ momem
kvo (konuuectBo), Pen (pyuku) ¢ mosem kvo m Candy (xoHbetrbl) ¢ mosiem ves (Bec).
[Tepeonpenenute meron Cale aJist pacuera CTOUMOCTH KaxXJ0T0O “

KOHTpOJIle)Ie BOIIPOCHI
1. Uto Ttakoe HacienoBanue B C# U I 4ero OHO UCTIONB3YeTCs?
. Kak 00BsBUTH Ki1acc-HacneHUK B C# 1 Kakue KITFOUEBBIC CIIOBA CIIETYET UCTIONIb30BaTh?
. Kak yHacnenoBaTh METO/BI M CBOMCTBA OT 0a30BOT0 KJlacca B Kiacc-HacieqHuke B C#?
. MOXHO 1 yHacIeIoBaTh HECKOJIBKO KJIacCOB ojiHOBpeMeHHO B C#? Ecnu HeT, To moyemy?
. Kakue ocHOBHBIEC IPUHIIMITBI HACJIEIOBAHUS CIIEYET COONIOAaTh MpU pa3padoTke kiaccoB B C#?
. UTo Takoe KOHCTPYKTOPHI B KJlaccax-HACIEAHUKAX U KaK OHH B3aUMOJICHCTBYIOT C 6a30BBIM KJIACCOM B

AN AW

C#?

. Kak nmepeonpenenuts MeTO pOIUTENBCKOTO Kilacca B Kiacce-Hacnequuke B C#?

. Uro Takoe kimrodeBoe cioBo "base" B C# 1 kak OHO UCTIONB3YETCsI PU HACIICAOBAHUN?
. Kak obOpamaTbcs k uieHam 0a30BOTO Kjacca U3 Kiiacca-Hacineaauka B C#?

0. Kakue moryT ObITh TpoOIeMBI ¢ HacleaoBanueM B C# U kak uxX u30exaTh?

— O 0

IIpakTn4yeckas padora Ne25
AOcTpakTHbIe Kiaaccbl. UHTepdenchl

ll ejib paﬁombt: (opMHpOBaHHE HABBIKOB CO3JIaHMs a0CTPAKTHBIX KJIACCOB M MHTEPQEHCOB.

Teopernyeckasi 4acThb

AOcTpakTHble (abstract) Kiaccel TIpeAHA3HAYeHBl JUIS TPEACTAaBICHHS OOMIMX TOHATHH, KOTOPBIE
IpernoaracTcs KOHKPETH3HPOBaTh B MPOU3BOAHBIX KiaccaX. AOGCTpakTHBIN Kilacc 3aJaeT oOlee MOBEAECHUE IS
BCEll MepapXuu, MpU 3TOM €ro METOABl MOTYT HE BBINONHATH HUKAKuX AedcTBUM. Takue MeTonsl Ha3bIBalOTCA aod-
CTPaKTHBIMH, OHH UMEIOT ITyCTOE TEJIO U OOBSBILIIOTCA ¢ MoAuduKkaTopom abstract.

AOCTpPaKTHBIIi MeTOA — 3TO BUPTYaJIbHBIA MeTON 0e3 peanm3anud. AOCTpaKT- HBIH METOH JO/DKCH OBITh
nepeorpeesicH B JII00OM HeaOCTPaKTHOM MPOU3BOIHOM Kiacce. Ecnu B kiiacce ecTh XOTst Obl OAWH aOCTpaKTHBIHI
METOJ, BECh KJIACC TAKXKE JOJDKEH OBITh OOBsIBIIEH KakK aOCTpakTHBINM. AOCTpakTHBIM KiIacC MOXKET COIepXkaThb U
TTOJTHOCTRIO OTIPEIeIICHHBIC METOIBI (B OTIMYHE OT HHTEp(etica).

AOGCTpakTHBIA KJIacC HE pa3pemiaeT CO3[aBaTh CBOM JSK3eMIULAPbl. OH CIYXHUT TONBKO IS TIOPOXKIEHUS
notoMKoB. Kak mpaBuio, B HeM JIMIIb OOBSIBIISIOTCSI METO- /b, KOTOpPBIE KQXKIBIH U3 MOTOMKOB OyIET peaan30BbIBATh
Mo-CBOEMY. DTO ObIBaeT MOJIE3HBIM, €CIHM HCIIOIB30BATh MEPEONpeeieHIEe METOI0B 0a30BOr0 Kilacca B IMO- TOMKax
3aTpyIHUTEIBHO Wi HedpekTnBHO. Hanpumep, nmeer cmbicit 00bsiBUTh Kitacc Tovar abctpakTHeIM. B HeMm 3a1ath
obmye Iuis BceX TOBapoB Mois: name (Ha3BaHue), price (1eHa), summa (CTOUMOCTBb). A BOT KOHKDETHBIC
XapakTepuc- TUKU IS KaXKIOTO BHIAa TOBApOB M COOTBETCTBYIOIIMX WM KIIACCOB-TIOTOMKOB OYAyT pPa3HbIE: IS
kimacca Book (kHurm) 3T0 KONHUEecTBO 3K3eMIUIIpoB (mone kvo), mams kimacca Candy (koH(peTs) — 3TO TpamMMBbI



(mone ves), mia xnacca Tkany (tkanu) — 310 MeTpwl (noie dlina). Meron Cale (pacyer) Oymer amst KaxIoro
ToBapa cBoi. [loaTromy B 6a30BOM Kjacce ero Halo OOBSIBUTH aOCTPAaKTHHIM (W3-3a 4ero u kiacc Tovar mpuxomuTcs
Jlenath abCTPaKTHBIM), a Y KaXI0TO TIOTOMKa peann30BaTh Mo- cBoeMy. B To e BpeMs 6a30BBIif aOCTpaKTHBIN Kiacc
MOJKET COJlepkaTh U OOBIYHBIE MeToAbl, HanpuMep PrintSum (meyatb cymMMebl), KOTOPBIH HAaclIeoyIOTCSl BCEMH IO-
TOMKaMU 0e3 U3MEHEHHI.

Hnrepdeiic — xpaiHuil ciaydail abCTpakTHOTO Kiacca, y KOTOPOrO HET MOJed M HU OJUH METOJ He
peanu3oBaH. B HeMm OOBABISIIOTCS TONBKO a0CTPaKTHBIE METOIBI, KOTOpPhIE JOJDKHBI OBITh peEalu30BaHBl B
MTPOM3BOIHBIX KJIACCaX.

CunTakcuc nHTEpdeiica aHATOTHYEH CHHTAKCHCY KiTacca!

[ Mogudukaropsl | interface Ums [ : mpeaku |

{ Tes10_uHTepdeiica }

Teno unTepdeiica COCTaBIAIOT TOJBKO a0CTPAKTHBIC METO/IbI, IIIA0JIOHBI CBOWCTB, a TAKIKE COOBITHSI. DJIEMEHTHI
unTepdeiica Mo ymomyanuio oduienoctynHel. MHTEp- (eiic He MOKET UMETh OOBIYHBIX METOJOB — BCE JJIIEMEHTEHI
nHTepdelica TOMKHBI OBITh A0CTPAKTHBIMU.

B s3p1K6 C# pazpemreHo OMMHOYHOE HACTEAOBAHHE IS KJIACCOB M MHOYKECTBEH- HOE — JJIs HHTEpdeicoB. ITO
MO3BOJIET MPHUIATh TMPOU3BOJHOMY KIJIAcCy CBOWMCTBAa HECKOJNBKMX HHTEp(EicoB, pealm3yss HX IO-CBOEMY.
CurHaTypbl METO/IOB B MHTEp- (elice U peaar3aluyl JOJDKHBI MOJTHOCTBIO COBMAAaTh. [ peann3yeMbIx 3I€MEHTOB
nHTepdeiica B Kilacce ClleqyeT yKa3bIBaTh crenudukaTop public. K aTum snemMenTaM MOXXKHO oOparmathes Kak depe3
00BEKT KJTacca, TaK U Yepe3 00BEKT THIIA COOTBET- CTBYIOMIETO HHTEpdeiica.

WnTtepdeiic MOKHO MPEACTABISTH KaK «KOHTPAKT» O pean3alud OOBSBICHHBIX METOIOB MIOTOMKaMH. TakuM
oOpazom, HacieoBaHME HHTepdeiica 3akimovaeTcs B ero peajmsanuu (implementation) moromkamu. OcHOBHas
ujesl UCIONb30BaHUs HHTep(eiica COCTOUT B TOM, YTOOBI K O0BEKTaM Pa3HBIX KJIACCOB MOXKHO OBLIO 00- pamarbest
OJIMHAKOBBIM 00pa3oM. Kaxkaplii Kiacc MOKET ONpeAersiTh 3JIeMEHTHl UH- Tepdeiica mo-cBoemy. Tak peanusyercs
noaMMOp(hU3M: 00BEKTHI PA3HBIX KJIACCOB IO-Pa3sHOMY pearupyroT Ha BBI30BBI OJHOIO U TOTO K€ METoJa. 3aMeTuM,
yro B Oub- nmorteke kinaccoB .NET ompeneneHo MHOXKECTBO CTaHAApPTHBIX HHTEp(ENCOB, OEeKia- PUPYIOLINX
KeJlaeMoe MOBEZICHNE OO BEKTOB.

IIpumep 1
Peanuzayua abcmpaxmuvix knaccos u unmepgeticos.

1. Co3gaguM HOBBIM NPOEKT con241.

2. C moMoIpl0 BU3yaJIbHOTO KOHCTPYKTOpa KJIACCOB CHPOEKTHPYEM B OTHAEIb- HOM
daiine abctpakTHbI Kiacc Avto, u B 3ToM ke (aiie kimaccel-notomMku Vaz u Maz, a
takke uarepdericel ITurbo u IEco B cootBercTBHM C puc. 2.8.

| Program # Avto & E IEco | IEco ®)
Class : Abstract Class [/ Vaz @ Interface
i - Class
= MeTogpl i B Mona > Avto = Metoapl
&% GetAvto * dop [ TTurbo % Eco
3% Main |+ model ( Maz @ = Metoap! —
e ——— ** speed Class % Drive " - @)
| @ MeTozpl L, bl y Interface
: =g i
i e = Metogpl
i % Show { 2 MeTtoasl
i ] % Drive °
% Turbo v Turbo
N

Puc. 2.8. lnarpamma kinaccoB

3. BBenem B creHeprpoOBaHHBIC aBTOMATHUECKH ITA0JIOHBI TPOTPAMMHBIN KO/
public abstract class Avto

{

// 0OBsBIISIEM OIS ¢ MOIU(UKATOPOM protected, TOCTYITHBIE B KJIacCax-MOTOMKAX
protected string model; protected int speed;
protected string dop;

public abstract void Drive(); // oOBsBIsIEM abCcTpakTHBIM MeToT Drive



public void Show() // 0OBsIBIsIEM 00BIUHBIM MeTOT Show
{ Console.WriteLine("momens {0}, ckopocTb {1}, peuratenp {2}",
model, speed, dop); }

}
interface ITurbo { void Turbo(); } /I 00BsBIISIEM UHTEPDEHCHI
interface IEco { void Eco(); }

// knacc Maz HacnenyeT kiacc Avto u peanuzyet uatepdeiic I'Turbo
public class Maz : Avto, ITurbo
{ public override void Drive() // mepeonipenensieM meto Drive
{ model = "Maz200"; speed = 90; Turbo(); }
public void Turbo() { dop="Typ6o"; } // peanuzyem untepdeiic Turbo

}
// knacc Vaz Hacnenyet kinacc Avto u peanusyet unrepgeiic IEco
public class Vaz : Avto, IEco
{ public override void Drive()// mepeonpenaensem meron Drive
{ model = "vaz2107"; speed = 70; Eco(); }
public void Eco() { dop = "akonoruunwii"; } // peanuszyem unrepderic Eco

}

class Program

{

static void Main()

{ Avto myAvto = GetAvto(); // cozmanue oobekTa myAvto
myAvto.Drive(); myAvto.Show(); // BBI30OB METOI0B
Console.ReadKey();

}

static Avto GetAvto() // MeTol1 BBIOOpa aBTOMOOMIIS

{ Console.Write("BBeguTe mapky aBTomobuna (Vaz, Maz): "); string
mod = Console.ReadlLine();
switch (mod)
{ case "Vaz": return new Vaz(); case
"Maz": return new Maz(); default:
return new Maz();

4. IIporectTupyem nporpammy, U3MEHSS MAPAMETPBHI.

Pabouee 3aganue
BLIHOJ'IHI/ITI) I/IHCTp}IKIII/II/I HpI/IBe)l'eHHI)IC HUKE

IHopsinok BbINOIHEHNSI padOThI

1. Momudunupyiite npoexkt con241, noGaBuB emie OAMH Kiacc-notoMok BMV
(uarepdeiicel Turbo, Eco) u mapameTrpbl aBTOMOOMIIEH (MOITHOCTDh BUTATENsl, pac- X0
TOIUIMBA). VIcnoap3yss MHCTPYMEHTBI M METOJbl BU3YyaJIbHOI'O MPOEKTUPOBAHUS, CO3/AWTE
KJIACChI C TOTOMKaMHU, COJIep Kalllie YKa3aHHbIE M0JIsI, KOHCTPYKTOPBI U Me- Tojbl. B kiacce
Program co3paoTcs W MHULMAIH3UPYIOTCA 2—3 O0BEKTa M yKa3aH- HBIMH METOJaMU
BbIBOAMTCS MHpopManus. [IporeMoHCTpupyiTe pe3yibTaThl, U3Me- Hssd MapaMeTphl.

2. Cnpoektupyiite abcTpakTHbli Kiacc Animal ¢ nonsmu (name, rost, ves) u
kinaccel-motomkn Cats u Dogs. AOctpaktbiii Meton Golos mepeomnpeaensieTcss st
Ka)KJI0r0 BUJA (Msy-Msy U T'aB-TaB).

3. Copoektupyiite abctpakTHbiii kiacc Figura u ximaccei-motromku: Rectangle
(mpsimoyronbHUK) U Circle (kpyr). AOCTpakTHBI METOJ BBIYHMCICHHS IUIOMIAAu Area



nepeornpeaeseTcs s KaKI0i GUryph.

4. Cnpoextupyite abcrpaktHbii kiacc Tovar u kimaccel-motoMku: Obuv (00yBb),
Odejda (omexna), Posuda (mocyna). 3amaiite oOmmue (Ha3BaHHE, II€HA) U OCOOCHHBIC
(komuuecTBO, pa3Mep, macca, IBET) mojis u cBoiictBa. B kmacce Tovar 3amaiite abct-
paktHbii Meton CaleSum (pacuer crommoctn) m OObuHBIN Print (BeIBOj Bcell WH-
dopmarn). AbcrpakTHbiit Meto CaleSum nepeornpenensiercs s KaXI0To ToBapa.

KOHTpOJIl)Hl)Ie BOIIPOCHI

. Urto Takoe abcTpakTHbIN Kiacc B C# U [UId 4ero OH UCHOIb3yeTcs?

. Kak 00bsBUTH abcTpakTHBIN Kiace B C# 1 Kakue KII0UEBbIE CII0BA CIEyeT UCTIONIb30BaTh?
. MoHO 71 co3AaTh 3K3eMIUIAp abcTpakTHOro Kiaacca B C#? [louemy?

. Kakas pasHuna mexay aOcTpakTHBIM KiaccoM U uHTepdeiicom B CH#?

. Kak 00bsBuTh uHTEpdEiic B C# 1 Kakue KIIIOUeBbIE CJI0BA CIEAYEeT UCIOIb30BaTh?

. MOXHO JIn yHacne10BaTh a0OCTPaKTHBIHM KJIacC OT Apyroro abcrpakTHoro kinacca B C#?

. Kakue moryT ObITh uieHbl abcTpakTHOro kiacca B C#?

. MOXHO 1Tn peain3oBaTh HECKOJIbKO UHTep(eiicoB B C# B onHoM kiacce? Eciu na, To Kak?
9. Kakue ocHOBHbIE IPEUMYILIECTBA UCIIOIb30BaHus UHTEp(eiicoB B CH#?

10. Korna cnenyer ucnosb30BaTh a0CTpaKTHBIE KJIACCHI, a Koraa untepgeiicsl B C#? Kakoe pemienue BbIOpaTh
B KOHKpPETHOU cUTyauuu?

OO\ LN W —

-Kanecmaﬂ padora Ne26
CTOMMOCTHAS OLIEHKA ITPOEKTA

Hesab padoThI:HayuuThCSA ONPENENSTH CTOMMOCTHYIO OIIEHKY IPOEKTA M ONPEAETIUTh CPOKH OKYIIAEMOCTH
BHeApseMoil IC nipu yka3aHHBIX 3aTpaTax Ha IPOEKT BHEJIPEHHUS.

ITopsaoK BbINOJHEHUSI PAa0OTHI:

—BBIIIOJIHUTH 33JJaHUE;

—TI0Ka3aTh MPETOaBaTeIO;

—OTBETUTH HA BOIIPOCHI IIPETIOaBaATEIS.

Bpems BbinosiHenus: 2 4

Teopernueckast 4acThb:
Paspa60TaHHa;1 CHUCTEMaA npeaHa3HavYacTCAd JJIA  HMCIIOJIB30BaHUA 3aMCCTUTCIIEM

nupektopa mKonbl 1o AXY MyHUIIMOAnbHOTO oOpasoBaTenbHOro yupexaeHus «CeBepoJBUHCKAS
o0meobpaszoBaTenbHast mKosa Ne23».

OCHOBHBIMH 3aJJa4aMU CTOMMOCTHOHW OICHKH SIBJISIFOTCS pacueT MeproJia OKYIaeMOCTH 3aTpaT Ha BHEIpPEHHE,
pa3paboTKy aBTOMAaTU3UPOBAHHOM CHCTEMBI U OLIEHKA 3KOHOMHUYECKOTo 3¢ (dekra, 0KUIaeMoro B pe3yibraTe
BHEJPEHUS pa3pabOTaHHOTO IPOEKTA.

Pesynbrarom BHEApEHHWS aBTOMATU3UPOBAHHOM CHCTEMBI MOJXKET OBITh TPSAMOW WM  KOCBEHHBIN
skoHOMHYecKui 3P dekT. [log npsMeiM SKOHOMUYECKUM IPHEKTOM MOHUMAETCS MOJIOKUTEIBHBINA pe3yabTaT
OT BHEAPCHMsI, BBIPAKEHHBI B TMOJTYYECHUU MPUOBLIN (pEabHBIX JICHET), Yalle JOCTHTaeMbId 3a CUeT
(haKTUYECKOro0 COKpalleHHs TMepcoHana, T. K. KOMIUIEKC paloT, BbIMONHsAEeMbI Ha DBM, mo3BomsieT
OTKAa3aThCsl OT IOMOJIHUTEIBHOIO YBEIMYEHUS IITaTa COTPYAHUKOB.



KocBeHHbIil (WM yCITOBHBIN) AKOHOMUYECKUN 3PGdeKT - 3T0 3(h(]eKT, momyyaeMblii 3a CUET BHEAPEHUS
MPOTPaMMHBIX CPEJICTB, KOTOPBIE M3MEHSIIOT COJep)aHHe paboThl MepcoHAlla B CTOPOHY ONEPATUBHOCTH U
HAJIKHOCTH, HO HE MPHUBOAT K 0053aTEIIbHOMY (PaKTHYECKOMY COKPAIICHHUIO IITaTa COTPYTHUKOB.

MoskeT Takke HaONIONaThCs COIMAIBHBIN 3 dekT (T.e. Kak CKaXeTcs BHEAPEHHE aBTOMATHU3MPOBAHHOU
CHUCTEMBbl Ha paboTy 3aMmecTHTeNs JupekTopa MmKoidbl mo AXY ¢ mepcoHasioM, ¢ OpraHu3alUsIMH —
MOAPSAYMKAMHU U T.A.) U XapaKTEepPHBINA Ui aBTOMATH3UPOBAHHBIX CHUCTEM TeXHOJOTru4deckuit addekrt (T.e.
CHIDKCHUE TPYJOEMKOCTH 3a CUYET YCKOPCHHS TPOICAYpPHI MOMCKa HEOOXOIUMOW MH(OPMAIIUH, TTOBHIIICHNE
KauecTBa MPUHUMAEMBIX PEUICHHI 3a CYET aBTOMATH3aIlUU PacYeTOB, IPOU3BOANMBIX paHEE BPYUHYIO).

B naHHO# MeTOAMKE OIICHKU MPEACTABICHBI CIACAYIOIINE PACUCTHI:

1) Pacder Tpynoemkoctr peanuzanuu GyHKIUH 10 1 nocie BHeapeHus UC;
2) Pacuer 3arpat Ha peanuzanuto pyukiuit UC;

3) Pacuer 3aTpaT Ha IPOEKTUPOBAHKUE U BHEJPEHNE CUCTEMBbI

4) Pacuer nepuosia okynaeMocTH ¥ 3aTpat Ha BHeapeHue u pazpadborky UC.

BHCI[peHI/IC JAaHHOT'O IMPOCKTA JaCT BO3MOKXHOCTb 3HAYUTCIIbHO CHU3UTDb TPYA03aTPaThl U
CYHICCTBCHHO MMOBBICUTH KAQYCCTBO pa60TH.

[Tokazarenem skoHOMHYECKOH 3((eKTHBHOCTH TpW BHEAPEHUHM ABTOMATH3MPOBAHHOTO pabovero Mecra
3aMECTUTENs JAWPEKTOpa INKOJIBl 10 aJAMHUHHCTPAaTHBHO-XO3SMCTBEHHOW YacTH SBISETCS TOJOBOMN
HKOHOMHYECKHUH 3 (HEKT U CPoK OKynaeMocTH (00paTHBIN TTOKA3aTeNb).

I'onoBoit 3xoHOMUYECKHd ((HEKT OT UCTOIB30BAHUS AANITUPOBAHHOW CHUCTEMBI

orpeensercs o Gopmye: 2 =(31-32)- AK*EH, (5.1

31, 32 — rexymue 3aTpaTbl Ha 00padOTKY SKOHOMUYECKOH nH(popMaIy o 6a30BOMY U HOBOMY BapHaHTaM,

pyo.;
EH — HopMaTuBHBIH K03 UIEHT 3P PEKTUBHOCTH KaTUTAIBHBIX BIOXKCHUH.

e K — kanuranbHbIe OMOTHUTENIbHBIC BIOKESHUS TPEINIPUSATHS, CBSI3aHHBIE C BHEAPEHUEM
PE3yJIbTaTOB IUIIJIOMHOTO MPOEKTa, pyoO.

CHayvana paccuuTBIBa€M TPYAOEMKOCTh peaau3alud (QYHKUMH 10 BHEAPEHUs U Iocie BHEAPEHHUs
WHPOPMALIMOHHON cUCTeMBbI. Pacdyer TpymoeMKOCTH peann3anui QyHKIUH 10 BHEAPEHUS MHPOPMAIMOHHON

CHCTEMEI CBeleH B TadmuIe 5.1

Tabmuma 5.1 - «Ctoumocth paboT 110 3xcruryaranun MCy»

[Iar mpomecca (hyHKIH) Tpynoe- [ToBTOpS- Tpynoe- Tpynoe-
MKOCTb €MOCTh B MKOCTh B | MKOCTB B
(uen-muH) rojt rof roJ
(uen- (uen-
MUH) JTHEH )
BHeceHre MaHHBIX O TOCTYNMUBIINX/ 0,5 630 315 0,7875
BBIIAHHBIX MaTePUATHHBIX IICHHOCTSIX B
KHHUTY CKJIaAcKoro ydera (1 crpoka)
PerucTpaiiyisi TOBapHBIX HAKJIQIHBIX 0,5 65 32,5 0,08125
BHeceHue HaHHBIX 0  TOCTYNMUBIIUX] 0,5 10 5 0,0125
MaTepUaIbHBIX IIEHHOCTSIX
(crieriofiex1a)BKypHATyIeTa
CITeII0 1K IbI
CocTaBiieHHE €KEMECIIHON BEJOMOCTHU 60 12 720 1,8




Bbl1aun M1 Ha HYX/IbI YUpEXKACHUS
3arnonHeHue pazznena MHBEHTapHOM 25 15 375 0,9375
KAPTOYKHU ocC "UnauBuayanbHas
XapaKTepUCTHKA"
3arnosHeHue pazaena WHBEHTApPHOM| 20 20 400 1
KapTOYKHU OoC "CBenenns o
nepemMenieHus X"
3arnonHeHne paszena VHBEHTApHOH 20 140 2800 7
kaprouku OC "Pemont/™Monepau3anus'
Buecenue JAHHBIX ~ MaTepHAJIbHBIX 5 30 150 0,375
LICHHOCTEM B ITACIIOPT NOMEUICHUS
CocTaBieHUE oO1eit 3aBKU H4 40 1 40 0,1
BaKyTKy MaTEepUAIbHBIX [ICHHOCTEH OT
COTPYJIHUKOB
CocraBiieHue aKTa Ha CIIMCaHUE 20 24 480 1,2
MSTKOTO U XO35HCTBEHHOTO HHBEHTAPS
CocraBneHue aKTOB  Ha CIIHCAHUE 40 10 400 1
OCHOBHBIX CPEJICTB
CocTaBjieHue akTa 0 60e, JJOMe MOCY bl 20 12 240 0,6
CocraBieHue CIIHCKa (dhaKkTHUeCKuX 90 4 360 0,9
OCTaTKOB 110 Kareropuu MI{
CocraBieHue CIIHCKA (haKkTHIeCKuX 120 1 120 0,3
ocTaTkoB 110 BceM MII, Haxoasiuxcs B

YPEKICHUU
BHecenue 3ammcu 0 MIPOXOKICHUH 0,2 120 24 0,06
MHCTPYKTaKa COTPYTHUKOM IIKOJIBI
Brinucka COTPY/IHUKOB, HY 30 2 60 0,15
[TPOIIIETIITIX UHCTPYKTaX (o
[pa3TIMYHBIM NPUYHHAM)
3anoaHeHHEe/KOPPEKTHPOBKA KapThl 30 5 150 0,375
aTTecTaly pabovyero Mecrta
CocTaBiieHue CIIUCKA COTPYIHUKOB JIJIst 0,5 1 0,5 0,00125
TPOXOXKICHUSI METOCMOTpPa
CocraBieHue rpaduka 0CMOTpA 30 6 180 0,45
[MOMEILICHUI
3anuch B JKypHayse pabOT O 3aJaHHH 5 60 300 0,75
17151 COTPYIHUKA B IEPHOJT KAHUKYJI
OTClIe)KMBAHUE  BBITTOJTHEHUSA paboTHI 20 60 1200 3
MepCcoHAIOM (C TMPUBEICHUEM HCIIOI.
ML)
OTcieXKUBaHKE JIOTOBOPOB, 15 20 300 0,75
BAKIIOYEHHBIX  C NOAPATYMKAMHA U]
AKTOB BBIIOJIHEHHBIX PabOT
TOrO B 4€JI0BEKO-THAX 21,63

[Tpumeuanue: Ilpu pacyere TPyIOEMKOCTH BBIIOJIHEHUS (YHKIMU B T'OJ] B UEIOBEKO-4acax CIeAyeT UCXOAUTh
W3 HOPMATUBHOM MPOJIOJDKUTEILHOCTH padodero aHs 480 MUHYT

&% TmepephiBOB B pabote mo 10 MuHyT mocie Kaxapix S0-tu MuHyT paboTel Ha OBM (yka3aHHBIE HOPMATHUBBI
MEPEPHIBOB MPEAYCMOTPEHBI JCHCTBYIONUMHU CAHUTAPHO-TUTUEHUIECKIUME HOpMaMHu). Takum o0pa3oM, BpeMst
peanapHOM paboThl YesloBeKa B AeHb cocTaBisieT 400 MUHYT.



Bce ¢yHkumu npuBeneHHble B Tabnuile 5.1 BBIMOMHSET 3aMECTUTENb IUpEKTopa IKoiabl mo AXY, 4ro
cocraBusier 21,63 w/m B roa. DTH (YHKIUH SBISIOTCS TOJBKO HEOONBIION YaCThIO €r0 JOJIKHOCTHBIX
00s13aHHOCTE — OHM CBSI3aHBI, B OCHOBHOM, C MaT€pHAILHO-TEXHUYECKUM OOecledeHre yueOHoro mpoiecca.
Kpome stux ¢yHKuuit B 0053aHHOCTH 3aMECTUTENS TUpeKkTopa mKoiabl 1o AXY BXOAWT: TEKyIIMHA KOHTPOJIb
32 CaHUTAPHO-TUTHEHUYECKUM COCTOSHUEM 3JaHHs, Ta30BOM KOTEIbHOH, COOPY>KEHHU, KIAcCOB, YUEOHBIX
KaOMHETOB, MaCTEPCKUX, CIOPTUBHOM IJIOMIAJKU U MIKOJBHOTO CTaJJUOHA, MHOTO UMYIIIECTBA LLIKOJIbI, a TAKKE
OydeTa B COOTBETCTBHH C TPEOOBAHUSIMU

HOPM W  TpaBWI  0E30MacCHOCTH KU3HEACSITETbHOCTH; MOUCK U

3aKJIIOUEHUENPEIBAPUTEIBHBIX JOTOBOPOB C OPraHM3aUIMU, KOTOpbIE MOTYT NocTaBiaTh ML min
MIPEIOCTABIIATH YCIYyTH 00Jiee KaueCTBEHHO WUJIH JIeHIeBIe, KOHTPOJIUPYET BHIMOIHEHHE 00S3aTEBLCTB CO
CTOPOHBI OpTraHu3aluii KOMMYHAJIBHOTO X0351CTBa, pyKOBOJIUT paboTaMu MO 0JIaroyCTpoMCTBY, 03€JIE€HEHUIO
1 yOOpKe TeppUTOPHUH IIKOJBI (JIETOM); BEJIET y4eT pabodyero BpeMeH! TEXHUYECKOTO U 00CTYKUBAIOIIETO
MIepCOHAJIA UIKOJIBI U T.JI.

Pacuer TpymoemkocTy peanuzanun QyHKIUH yCOBEPIICHCTBOBAHHON WH()OPMAIIMOHHON CUCTEMBI TTPUBEICH B
Tadsuiie 5.2.

Tabnuma 5.2 - Pacuer Tpya0oeMKOCTH peanu3anuu pyHKIUNA yCOBEPIIEHCTBOBAHHON
nuc

[Iar mpomecca (hyHKIHS) Tpynoe- [TosTops- [Tpymnoe- Tpynoe-
MKOCTb eMOCTh B [MKOCTH B MKOCTB B TOJ
(4en-mMuH) roJ roJ (uen-aHeil)

(4en-MuH)

3anuch cripaBoYHOI MH(OpMAIMK B 0,1 30 3 0,0075

b/1

BHeceHne JaHHBIX O MTOCTYTHBIITNX/ 0,1 630 63 0,1575

BBIJTAHHBIX MaTepHaJIbHBIX

[IEHHOCTSIX B 0a3y JaHHbIX

Peructpaiiyisi TOBapHbIX HAKJIaJHBIX 0,1 65 6,5 0,01625

BHeceHre MaHHBIX O MOCTYMHUBIINX 0,1 10 1 0,0025

MaTepuaTbHBIX [IEHHOCTSIX

(cieniorexaa) B 6a3y NaHHBIX

CocTaBiieHHE €XKEMECIIHOM 0,2 12 2.4 0,006

BeIOMOCTH Bbliau ML Ha HyX7bl

YUpEKICHUS

3amonHeHue — pasnena UHBEHTApPHOMU 5 15 75 0,1875

kaprouku OC "UnnuBuayansHasy

xapakrepucTtuka' B BJ|

3amonHeHue  pasnena WHBEHTAPHOMU 2 20 40 0,1

KapTOYKH oC "CBeneHus o

nepemenieHusix" b/{

3anoHeHne — paszjena WHBEHTAPHOM 2 140 280 0,7

KapTOUYKH (010

"Pemont/Monepau3anus" b1

BHecenne HaHHBIX MaTepuaIbHbIX 10 30 300 0,75

LIEHHOCTEH B IIACIOPT IIOMELICHUS U

B b/

BBox aHHBIX 3asiBOK  OT] 0,2 20 4 0,01

cOTpyTHUKOB B b/

CocTaBiieHHe oOmIei 3a9BKH  HA 0,2 1 0,2 0,0005

BAKYNKY MaTepUadbHbIX LIEHHOCTEH

OT COTPY/IHUKOB




CocTaBjieHHE aKTa Ha CITMCAHUE 20 24 480 1,2
MSITKOTO u X035HCTBEHHOT'O)
MHBEHTAPS

CocTaBlicHHUE aKTOB Ha CIIHCAHUG 5 10 50 0,125
OCHOBHBIX CPEJICTB
CocraBiieHue akta o 0Ooe, JoMe 5 12 60 0,15
MOCY JIbI
CocTaBlieHHE  CIIMCKa (hakTHYeCKuX 0,2 4 0,8 0,002

0CTaTKOB 10 KaTteropuu MI|
CocraBiieHHE  CIIHCKa (hakTHYeCKuX 0,2 1 0,2 0,0005
OCTAaTKOB o BCEM MII,
HaXOSIIUXCS B YUPEKIECHUU

BHecenue 3amucu o IIPOXO0KJICHUH 0,1 120 12 0,03

MHCTPYKTa)Ka COTPYTHUKOM IIKOJIBI
Breimrcka COTPYIHHKOB, HE 0,2 2 0,4 0,001
[TPOLLIE IINX MHCTPYKTaX (o

A3JTUYHBIM PUIMHAM)
3arosHeHNE/KOPPEKTUPOBKA KapThl 30 5 150 0,375
aTTecTalu pabouero MecTa
CocTraBlieHHEe  CIIHCKa COTPYIHHKOB 0,1 1 0,1 0,00025
17151 IPOXOKJIEHUSI MEIOCMOTpa
CocraBnenue  rpaduka 0CMOTpa 15 6 90 0,225
[TOMEILICHUI
3anuck B KypHase padoT O 3alaHuN 5,5 60 330 0,825
117151 COTPYIHUKA B IEPUO]T KAHUKYJI
uBb /|
OTCe)KMBAaHNE BBITIOJIHEHHS paOOThI 3 60 180 0,45
[EPCOHAJIOM
OTclieKUBaHue JIOTOBOPOB, 0,5 20 10 0,025
3aKIIFOUEHHBIX C MOAPATYUKAMH U]
AKTOB BBITIOJTHEHHBIX pa0boOT
ITOro B 4eI0BEKO-THAX 5,339

[IpoananusupoBaB Tabmunsl 5.1 U 5.2, yKe MOXHO CAeNIaTh BBIBOJ O TOM, YTO TOJOBas TPYAOEMKOCTh
BBINIOJTHEHUS] (DYHKUMH YMEHBIIMTCS 3a CYeT CHWIKEHHMsSI BpPEMEHH, 3aTpayuBaeMOro Ha COCTaBJICHUE
IIPOM3BOJHBIX OTYETOB (B OCHOBHOM, 3a CUET aBTOMAaTH3allMM pPacdyeTOB OCTAaTKOB, HO M 3a CUET JAPYIHX
OTYETOB: CIMCOK COTPYJHHUKOB, HE MPOLIEAIINX UHCTPYKTAXK, HA MEJOCMOTp, obuiel 3asBku Ha ML) u Takux
JIOKYMEHTOB, BEIOMOCTb BBbIJAYM MATE€pUAIbHBIX LIEHHOCTEH HAa HYXKIbl YUYPEKICHHUsA, AKTOB CIIHCAHUSA
(pazHoro tumna), T.K. 3TH JTOKyMEHTbI ()OPMUPYIOTCS Ha OCHOBAHUU PaHEE BHECEHHBIX JaHHBIX MPAKTUYECKU
aBTOMAaTUYECKHU, & BEOMOCTb II0JTHOCTbI0 aBTOMaTU3UPOBAHA.

Takum 00pa3oMm, aBTOMATU3aIMsI HEKOTOPHIX IPOLIECCOB MO3BOJIUT 3aMECTUTEINIO JUpPEKTopa mKoja no AXY
0osee ObICTPO pelIaTh MOCTaBJIEHHbIE Mepea HUM 3afaud. Hampumep, pemieHus o 3aKynkax MaTepuaabHbIX
LIEHHOCTEH, OCTATKH KOTOPBIX MPHUONMKAIOTCA K KPUTUYECKUM, WIM KOTOpble HEOOXOAMMBI ceidac Jyis
o0ecrnieueHrsl HEMPEPbHIBHOCTU YYEOHOTO IpoLecca, OJyuyeHUs] MTHOBEHHON MH(pOpMalluu O 3arpaiiiBaeMoM
Oyxrantepueil OCHOBHOM CpPEZCTBE, PEIIEHUs] O CIIMCAHUM OCHOBHBIX CPEACTB BCIIEJCTBUE PA3HBIX MPUYUH U

T.I.

[Ipu pacuere TPyJOEMKOCTH peanu3aluuu (QYHKIHUN I0Cie BHEIPEHHS AaBTOMAaTHU3UPOBAHHOM CHCTEMBI
YUUTBIBAETCS BBOJI CIIPABOYHOM MH(POPMALIMU B CUCTEMY, KOTOPOIl He OyAeT XBaTaTh MOCIIE NIePBOHAYAIBHOM
3arpy3KH JIaHHBIX.



Ha cnenyromem stane He0OXOAMMO NMPOU3BECTH pacueT 3aTpaT Ha peanu3anuio GyHKIUN CIPOEeKTHPOBAHHOM
CHUCTEMBI, UCXOJSl U3 TPYyAO3aTpaT A0 U TMOCIE BHEAPEHHS CHCTEMbI, a TaK K€ W3 CPEAHEro KOJIMYecTBa
pabouunx aHEH B Mecste (22) u cpeaHero okaaa 3aMecTUTeNs JupeKTopa mkoisl mo AXY - 8250.

Pacuer 3aTpat Ha peanu3anuo QyHKIHIA CUCTEMBI IIPEJICTaBICH B Tabnuie 5.3.

Tabmuna 5.3 - «Pacder 3aTpar Ha peanm3aiuio GyHkimi UCy»

3arparsl 10 3arparsl mocie
CraThsl 3aTpar BHeApeHus (pyo.) BHeapeHus (pyo.)
Pacxopl 10 oriaTe TpyAa, B T.4. 19061,44 4704,99
-OcHOBHas 3/111 8111,25 2002,13
-JlonoyHUTEBHAS 3/TU1, B T.4. 10950,19 2702,87
Ulvecomul kpauinezo cesepa 80% 6489,00 1601,70
Pationnsiii koadhduyuenm 40% 3244,50 800,85
[Bosznaepasicoenue 3a pabomy
(cmumynupyrowue Haobasku)15% 1216,69 300,32
Haurcnenus Ha 3apabOTHYIO TUIATy
30% Kk cymMMe pacxo/ioB Ha OIUIaTy
Tpyna (craths 1) 5718,43 1411,50
M TOTI'O Texymmux 3atpar (3, u 3,
COOTBETCTBEHHO): 24779,87 6116,49

Hauncnenus na 3apabornyro miary B 2013 roxy cocraBusitor 30%, U, MO CyTH, SBISIOTCS CTPaXxOBBIMU
B3HOCAMH BO BHEOIO/pKeTHbIE (oHIBL. DTa CcymMMmMa pacrpenensercss Mexay (OHIAMH, COTJIAaCHO
YCTQHOBJICHHOTO NMPOLEHTHOTO COOTHOIICHUS:

1. B [lencuonnsiii ponn Poccuiickoit @eneparnun ymiaunBaeTcst 22 NpoIECHTa;

2. B ®onn coumanbHOro crpaxoBanus Poccuiickoit @enepanuu - 2,9 npoueHra;

3. B ®enepanbHblil (HOH 0053aTEIPHOTO MEUIIMHCKOTO CTpaxoBaHus - 3,1 MpoIIeHTa;

4. B TePPUTOPHATBHBIC (POHIBI 00A3aTEILHOIO MEIUIIMHCKOTO CTpaxoBaHus - 2,0 IPOIIeHTA.

Cormacno 4. 1 ct. 58.2 3akona N 212-®3 nganusiii Tapud npumensercs B tedenue 2012 - 2013 rr. B 2012 1.
B3HOCHI B YKa3aHHOM pa3Mepe NEpEeUUCIIAIoTCs 3a KaK10ro pabOTHHKA Ha CyMMBI BBIIUIAT, HE MIPEBBIILIAIOLINE
512 000 py6. (IlocranoBnenue IlpaButensctBa P® ot 24.11.2011 N 974), koropas wucUUCIAETCS
HapacTarolllMM UTOTOM C Hayala KajieH1apHoro roja (4. 4 cr. 8 3akona N 212-03).

[TyTem KanbKyJsSIUM 3aTpaT, HANPABJISEMbIX HA BHEPEHUE CUCTEMbI, PACCUUTHIBAEM

l.Tabmune 5.4 MOMONHUTENIBHBIC KAaUTANbHBIEC BIOXKeHUs yupexaeHus (AK).

Tabnuua 5.4 - «PacueT 1ONOIHUTEIBHBIX 3aTPAT TPEATPHITHSD)

Nen/m  |HamMeHOBaHHE CTaThH Cymma (pyo0)
3aTpaThl HA MPUOOPETEHUE U MOHTAX 000PYI0OBaHUS,
1 BCErO B T.4. 0
3aTpaThl HA MPOrPaMMHOE 0OECTICUCHHE 0

3aTpaThl HA OIUIATY BPEMEHU pabOTHI
BBEIYMCIIUTEIBHBIX U KOMMYHHUKAIMOHHBIX PECYPCOB,

3 BCEro B T.4. 7400
MaIIMHHOE BPEMsI 6400
Bpemsi paboThI B Internet 1 000

4 3aTpaThl Ha O0YYECHHE MEPCOHANA, BCETO B T.4. 3750

5 Pacxozpl 10 oriaTe TpyAaa NPOEKTUPOBIIMKA B T.4. 30 500

OcHoBHas 3apab0THas IIaTa 12 200




OnoJHUTENbHAs 3apaboTHas miara (120%), B T.4.
- ¢ yuetoM JeroT Kpaiinero cesepa(80%)

- ¢ yueToM paitoHHoro kodddurmenta (40%) 14 640
Hauncnenus Ha 3apabotHyio miaty (30%) 3660
NTOI'O: 41 650
IIpumeuanue:
u 3arpaThl Ha MPHOOpPETEHHUE M MOHTaXX OO0OpYIOBaHUS, HAa MpOrpaMMHOE oOecreueHue HyJIeBBIE,

Tak Kak B ceHTs10pe 2012 roga B kabuHete AupekTopa mKoja mo AXY Obul yCTaHOBICH HOBBIH KOMITBIOTED
(croumocTh cocraBmiia 29850 py0.) ¢ JOCTATOUHO BBHICOKHMH 3KCILTYaTallMOHHBIMHM XapaKTEPUCTUKAMU U CO
BCEM HEOOXOAMMBIM MTPOTPAMMHBIM 00€CTIeYeHHEM COTJIACHO MPUOOPETEHHOH JINIICH3HH.

u 3aTpaThl Ha OIUIATy BPEMEHU BBIYHUCIUTEIBHBIX PECYPCOB CKIAABIBAIOTCA M3 (AKTUUECKU
3aTpayeHHOro BPEMEHM Ha pa3paboTKy mpoekTa: 2 Mecsia (4 Hepenu B KaxaoM) * 5 nHeil B Hegemto * 8 yacoB
= 320 JacoB ¥ CTOMMOCTH Yaca MamMHHOTO BpemeHu 20 pyOreii, a Tak e BpeMeHH paboThl B cetu Internet —
40 vacoB no 25 pyOneii (MIHTepHET MCNONB30BAJICSA, B OCHOBHOM, Ul Pa3pabOTKH aHAJUTUYECKOTO pasjerna
MIPOEKTa, UCTIONB3YyeTCs pacuenku MHTepHeT Kade).

u 3arpaTsl Ha 00yueHue IepcoHala ONpeAesA0TCI UCXO0 U3 TOTO, YTO CTOMMOCTh yaca 00yueHus Ha
KoMIptoTepe cocTtaBisieT 250 py6. Bpems, TpedyeMoe st 00yueHus: 3aMecTUTeNsT JUPEeKTopa mKobl o AXY
111 paboThI ¢ MHOOPMAIIMOHHON CHCTEMOM COCTABIISIET MATH JHEH 1Mo 3 Jaca.

4, Pacxo/pl Ha oruiaTy TpyZJa NpoeKkThpoBiirKa. OcHOBHas 3apaboTHAas IJ1aTa MPOEKTHPOBIIMKA 3a 2 Mecsla
coctaBuT 30500 pyO. (mo oxnaxy 6100 pyO. mIroc Bce HAUNCICHU).
[Tocne mpon3BeeHNs PaCYETOB:

3,=124779,87 3,=6116,49, AK = 41650, EH pasnsiii 0,15, T.e. 15% (nanHbIe MOTyYEHBI C TOMOIIBIO
cnpaBovHOM cucTeMbl «KoHcynmbranT [lmocy).

[ToxcraBuB Bee Mosyd4eHHbIE 3HaUeHUs B (hopMyity 5.1, MoyduM CyMMy TOJ0BOTO SKOHOMUYecKoro 3ddexTa
OT BHEIPEHUS aJIalITUPOBAHHON CUCTEMBI:

0 =(24779,87 -6116,49) —-41650* 0,15 = 12415,88 (py0.)

Tak kak He MJIAHUPYCETCA JOMMOJHUTCIIBHO 3aKyIIKa TCXHUYCCKOIO U IMMPOrpaMMHOT0 O6€CHG‘-I€HI/I$I, TO CyMMa
e>1<eroz[H0171 aMopTHU3al HC paCCUYHUTBIBACTCA.

JInst pacyera nepuojia OKYmaeMOCTH HYKHO BBIYHUCIIUTD MTOKA3aTelb - HHICKC JOXOIHOCTH, KOTOPBIH
paccuuThIBaeTCs 1Mo Gpopmyie:

uHaeke poxoanoctu = JIT/ UC (5.2),

rae JAI1 — cymMMa JeHEeKHOTO IMOTOKA (B HACTOSIIEH CTOMMOCTH) 32 BECh TIEPHO]T IKCIDTyaTaI[il IPOTPAMMHOTO
MPOoIyKTa (70 Havaaa HHBECTHUITUH);
NC - cyMMa WHBECTHIIMOHHBIX CPEJICTB, HAMPABISICMBIX HA PEATU3aIlIO MPOCKTA;

B KaueCTBC CYMM JCHCKHOI'O IIOTOKAa MOXKCT CIYXWUThb II0KAa3aTClib TOJ0BOr0 3KOHOMHYCCKOTO
B(b(beKTa, IPUBCACHHOI'O K HaCTOHIHeﬁ CTOUMOCTH ITYTEM JUCKOHTHPOBAHUA.

Ecnn 3HaueHne MHAEKCA NOXOJHOCTH MEHBILIE WIM PaBHO |, MPOEKT HE MPUHECET IOMOJIHUTEIBLHOIO J0X0/a
WHBECTOPY B TEKYIEM TOJy M TOJBKO KOTJIa WHAEKC JOXOJHOCTH CTAaHOBUTCS Oousblie 1, ¢ 3TOro mepuoxaa
Ha4YMHAET [IOCTYNaTh JOXOJ OT MHBECTULIMH.



Hoxon ot BHenpenuss AC 3TO HaKOIUJICHHBIH TOJIOBOM IKOHOMHUYECKHI 3((eKT 3a MUHYCOM OCTaTOYHOM
CYMMBI 3aTpar, 3TO a0COITIOTHOE BBIPAKEHHE CYMM JI0X0/1a WIH YOBITKOB, ITOJyYaeMbIX MPEANPUATHEM B 1 —M
rony skcruryaraunu AC.

Pacuer noxoma oT BHEIPEHUS CUCTEMBI MPE/ICTABIIEH B Ta0HIe 5.5.

Tabmuna 5.5 - «Pacder 10xoa OT BHEIPEHHUS CHCTEMBI

I'ox >xcnuyatanuu UC 1 2 3 4 5
OcraTodHasi cyMMa 3aTpart (ThIC.
y0.) 41,65 41,65 41,65 41,65 41,65
CyMMa eXeroJHOM aMOpPTHU3aIUN Ha
obopynosanue u [10 0,00 0,00 0,00 0,00 0,00,
HakomieHHbi roqoBou
PKOHOMUYECKUM dPdexT 12,42 46,82 81,22 115,62 150,02
MHgexc 10X0IHOCTH 29.81%| 112,40% 195,00% 277,59%| 360,18%)
oxoJ1 oT BHeapenus UTY -29,23 5,17 39,57 73,97 108,37
OkynaemocTtb UC
120,00
100,00 4 108,37
80,00 3.97
2 60,00

|

3 20,00

S e,

2 0,00 e . . . |
82000 | 2 3 4 5

729,23

lop akcnnyaTaymm

Puc.5.1 - I'paduk okynaemoctu 3aTpar

Hcxons u3 pacueroB, cucTeMa OKYNHUTCS Ha BTOpPOW roj skcruryatanuu. Ilpu (uHaHCOBO-7KOHOMHUYECKUX
pacuerax, CBS3aHHBIX C MHBECTUPOBAaHUEM CPEICTB, NPOLIECCHl HAPALIEHWS U JTUCKOHTHUPOBAHUS CTOMMOCTH
MOTYT OCYIIECTBIIATHCS Kak Mo (OopMylie MPOCTHIX, TaK M MO (OPMYJIe CIOXKHBIX MPOIEHTOB. [1OCKOIBKY
MHBECTHPOBAaHUE JAHHOTO MPOEKTa MEHee TpeX JIeT, JUIsl pacueTa CyMMBbl JIUCKOHTA MpHUMEHseTcs (Gopmya
MIPOCTHIX MPOLEHTOB.

Pacuer JAUCKOHTHUPOBAHHBIX CYMM I10 IPOCTBIM MPOLUCHTAM OCYHICCTBJIIACTCA 110 q)OpMy.]'ICI
D=D/(1+n*i) (5.3)

rzae O — rojl0Boi SKOHOMHYECKHUH 3 pexT;
B — IPOAOKUTENBHOCTh NHBECTUPOBAHUS (T0J1 AKCILUTyaTallH);

1 — pukcupoBaHHas craBka peuHAHCHPOBaHUS, paBHas 8,25% (BenmuunHa CTaBKH IMOJTydeHa Ha caiite LlenTpa
HKOHOMHMUECKOTO aHalln3a U sKkcneptusbl. CaiT - http://www.assessor.ru/forum/index.php?t=1599).

Pacuer CYMMBI JUCKOHTA IO MPOCTBIM IIPOLCHTAM HIPCACTABJICH B Ta6J'II/II_Ie 5.6.

Tabnuna 5.6 - «CyMMa AMCKOHTA IO MPOCTHIM MPOLIEHTaM

"o sxcrimyaTtanuu MC 1 2 3 4 5 6
OcrtaTo4dHast cyMMa
3aTpar

41,65 41,65 41,65 41,65 41,65 35,90,




CyMMa eKeroJiHoi
aMOpPTHU3aIIUU

0,00

0,00

0,00

0,00

0,00

0,00

/{[ucKOHTUPOBaHHAs
CyMMa €KEeTrOJJHON
AMOPTHU3AINH

0,00

0,00

0,00

0,00,

0,00

0,00

CyMMa JACHC)KHOT'O
ITOTOKaA

12,42,

12,42

12,42,

12,42

12,42,

12,42,

I[I/ICKOHTI/IpOBaHHaH
CyMMa JCHCIKHOIO
IIOTOKa

11,47

12,41

12,42

12,42

12,42

12,42,

HaxormmenHas
IMCKOHTUPOBAHHAS
CyMMa JICHEKHOTO
MOTOKA

11,47

23,88

36,30

48,72

61,14

73,56

NHaexkc JOXOLHOCTH

27,54%

57,33%)

87,15%

116,97%

146,79%

204,90%

oxon ot BHenpeHust UC

-30,18

-17,77

-5,35

7,07

19,49

37,66

I'padux okynaemocTu 3aTpaT NpeACTaBIeH Ha PUCYHKE 2.

OkynaeMocTe MC co CTaBKOW AWCKOHTMpOBaHMA 8,25%

50,00

40,00
oy 37,68
© 30,00 Pk i
& 20,00 4
Q , T
£ 10,00 07/-
E 0,00 =i
e 1 2 a5 4 5 -
£ 20,00 I TT
£ 30,00 e
&'-40,00

Mo akcnnyatauyun

Pucynok 2 - I'paduk okynmaemoctu MC ¢ yueToM AUCKOHTHPOBAHUS MPOCTHIM MPOLIEHTOM

Taxum 06pa3oM, ro10BOM IKOHOMHUYECKH 3P PEKT OT BHEIpEHUs cucTeMbl (), UCXOJI U3 pacue€TOB COCTABUII
12415,88 py6uneii. ABTOMaTH3MpOBaHHAs CHUCTEMa OKYIAeTCsl Ha BTOPOW roj AKcIutyaTanuu (0e3 mpuBeneHus
JICHEKHOT'O TOTOKAa K HACTOSIIEH CTOMMOCTH) W Ha TPETUH TroJl MpH pacdyeTe HACTOALIeH CTOMMOCTH IO
(hopMyIie MPOCTHIX MPOLIEHTOB.

[TomyuenHbIi S5KOHOMUYECKHH d(PPEKT ABIAETCI KOCBEHHBIM, TaK KaK YBOJBHEHHE TEPCOHANIA B IIIKOJIC HE
npenmnonaraercs, U dpQeKT BbIpaxkaeTcs HE KOHKPETHOM CYMMON NpPHUOBLIH, a CHI)KCHHEM TPYI0EMKOCTH
BBITIOJTHEHHS pa00unX (hyHKITHIHA.

Texnonornyeckuit 3Q¢pexT oT BHEAPEHUs pa3pabaTbIBa€MOM CHCTEMBI COCTOMT B 3aMETHOM COKpAIleHUU
BpeMEHHU Ha (POPMUPOBAHME BBIXOJHBIX JOKYMEHTOB: BEOMOCTH Bbllaun ML] Ha HY>XAbI yUpex/IeHus, aKTOB
CIIMCaHWs, WHBEHTapHOM KapTOYKH, CIIMCKOB. 3aMECTHUTEN0 aupekrtopa mkoyibl o AXY He mnpuaercs
3aTpayMBaTh 3HAYMTEIbHOE BpeMs Ha (HOPMUpPOBAHMS CIUCKOB OCTATKOB JJsl pasHbIX Kareropuid MLl u
oOmiero cmmucka octatkoB MIl B yupexeHuu — BCE 3TO pe3ylbTaTUBHO CHENaeT aBTOMAaTU3HpPOBaHHAs
crcTeMa C OTCYTCTBHEM OIIMOOK Ha OCHOBE 3apaHee BBEJICHHBIX JaHHbIX. JlaHHbIE BBOASTCS B CUCTEMY depe3
sKkpaHHbIe (Hopmbl (TIpritokeHue E). 1utst ObICTPOTH 1 y100CTBA MOIB30BATENS TPUMEHSIIOTCS MACKHA BBOJIA IS
JaT Ha BceX Takux moisix. [lpu ¢dopmMupoBaHMHM TEKyIIMX JOKYMEHTOB JaThl MX COCTaBJICHUS WM BBOJA
3anuceid B TaOJIMYHBIE YAaCTU ASTHUX JOKYMEHTOB IPOCTABJISIOTCS aBTOMATHUECKH, MPUMEHsS (QYyHKIUIO
TEKyIel IaThl (JIMCTBI KHUTM CKJIAJCKOTO ydeTa, )KypHajla ydeTa CHELOJAeX/bl, akThl Ha crucanue). Jlms
yCTpaHEHUs! OIMOOK TaKke B AKpPaHHBIX (opMax NMPUMEHSIOTCS MOJIA CO CHUCKaMU ((UKCHPOBAHHBIMH —



Hampumep, Iojie BUJA MOMENIEHUs B 3KpaHHOW (gopme «CIUCOK MOMEIEHH», U Ha OCHOBE CIPaBOYHBIX
JAHHBIX — HampuMep, mnoyie «MarepuanbHas HEHHOCTb» B SKpaHHOW ¢opme «CIUCOK MaTepuatbHBIX
LIEHHOCTEH K yUeTy»).

Tak xe obecrneynBaeTcs 3aliuTa I/IH(bOpMaI_[I/II/I. Ecaun paHbLIC XpaHAIMKUCCA TOJIBKO Ha 6YMa)KHOM HOCHTCIIC
JTaHHbIE MOIJVIM OBITh YTEPSHbl WM MO NPOIIECTBUM BPEMEHM (M3-32 BHECEHMsI M3MEHEHUMH, HEOPEKHOTO
06pameHH>1) CTaThb He‘lI/ITa6eJ'IBHBIMI/I, TO XpPaHCHHC I/IH(1)OpMaI_II/II/I B JJICKTPOHHOM BHAC CaMO IIO cebe
YCTPAHUT TAKOI'0 poaa HpO6JICMI>I.

[Ipu BHeapeHMHM TpoeKkTa OYyJIeT MOJyYeH M CONHAIbHBIA 3P¢deKT (B MaHHOM clydae I 3aMECTHUTENs
JUPEKTOPA LIKOJIBI B BHUJIE TIOBBIIIEHNS MTPOU3BOJUTENBHOCTH TPpyJa), COCTOSIIIUNA B TOM, YTO OTBETCTBEHHOE
3da MaTCpHUaAIbHO-TCXHHUYCCKOC obecrneyeHue yqe6Hor0 mnmponoecca JIMIoO, 3aTpaTUB MCHBIICC KOJIHMYCCTBO
BpeMEHH Ha OQOpMIIEHHE JOKYMEHTOB, CMOXXET OoJiee KadyeCTBEHHO BBIIIOJHUTH CBOM OOS3aHHOCTH.
BricBoOOaMBIICECS BpeMsi MOXKET OBITh Iepepaclpee/ieH0 Ha BBIMOJTHEHHE JAPYTHX (QYHKIWHA 110
JOJKHOCTHBIM MHCTPYKUUSAM paOOTHHKA.

KoHTpoJibHBIE BONPOCHI

1. Kak onpenenutb CTOMMOCTHBIE 3aTpaThl Ha IPOEKT BHEAPeHUs nHpopmannoHHoit cuctemsl (MC)?

2. Kakue (axTopsl ciieyeT yuecTh IIpH pacueTe CTOMMOCTel npoekTa BHeaperus MC?

3. Kaxk ompenenuTs cpoKH OKynaeMocTu npoekra BHenpenus UC?

4. Kakue MeTo/pI pacueTa CTOMMOCTH M CPOKOB OKYIaeMOCTH TipoekTa BHeApeHus: C cymecTByoT?

5. Kakum 00pazoM MOKHO y4ecTh BO3MOXKHEIE PHCKH U HEOTIPEIEICHHOCTH TIPH PacyeTe CTOMMOCTEN M CPOKOB OKYIIAEMOCTH
mpoekTa BHeApeHust UC?

6. Kak BIMSIOT MI3MEHEHUsI B ICXOIHBIX JaHHBIX, HAIIPUMEP, CTOMMOCTD HJIM 00BEMBI ITPO/IaXK, Ha pacyeThl CTOMMOCTH U CPOKOB
OKYyIaeMoCTH IpoekTa BHeapeHus UC?

7. Kak oueHUTh 3G eKTUBHOCTH TpoekTa BHeApeHus MC Ha OCHOBE CTOMMOCTHBIX MoKa3zaresei, Takux kak ROI (Return on
Investment) i NPV (Net Present Value)?

8. Kakum 06pa3oM MOXKHO y4eCTh IOTOIHUTEIBHBIC BRITO/IbI, TAKHE KaK MOBBIIICHUE 3((HEeKTUBHOCTH PaOOThI WIIH yIy4IICHHE
KayecTBa yCIyT, IIPU pacuyeTe CTOMMOCTEH U CPOKOB OKYIIaeMOCTH ITpoekTa BHeaperus UC?

9. Kakne mHCTpYMEHTHI M METOJMKH MOTYT ITOMOYb B IIPOBEICHUN CTOMMOCTHOM OIIeHKH TpoekTa BHeapenus MC u pacyere CpoKoB
OKyITaeMocTH?

10. Kakue akTopsl ciieayeT y4ecTb IpH MPOrHO3UPOBAHUH Oy IyIIUX N3MEHEHHH CTOMMOCTEH M CPOKOB OKYNaeMOCTH BHEPEHHUS
nucr

pabota Ne27
NE TUATPAMM ITIOTOKOB JAHHBIX U TEHEPAILIUS KOJA

HeJIb paﬁoTbI: IIOJIy4YCHHC HABBIKOB IIOCTPOCHMS JHUarpamMm II0TOKOB JaHHBIX.

IopsiioK BBINOJHEHUS PAdOTHI
—BBITOJIHUTH 3a/1aHUE;

—TI0Ka3aTh MPENOJaBaTelo;

—OTBETUTH Ha BONPOCHI MIPETO1aBaTels.
Bpemst BbinosiHeHusi: 2 4

Teopernveckas yacTb
[TonsTre [uarpamMmsbl IOTOKOB JAHHBIX. DJIEMEHTHI AUAarpaMMbl IIOTOKOB JTAHHBIX. XPaHWINIIAIaHHBIX.
IToTokuynpasiieHuUs.
Pa0ouee 3a1aHue
3ananue Ne 1. O3HaKOMUTBCS C METOAOJIOTHEN MOCTPOEHUSI IMarpaMM MOTOKOB JIaHHBIX.
Huarpammbl motokoB aaHHbiX (DataFlowDiagrams — DFD) wucnonb3yroTcss nsi ONUCAHUS JABMKEHUS
JTOKYMEHTOB U 00paboTku mHpopmanuu kak nononHenue k IDEF0. B ortmmume ot IDEFO, rme cucrema
paccMaTpuBaeTCs Kak B3aUMOCBsA3aHHbIE PaboThl, cTpenku B DFD moka3piBaloT JMIIb TO, Kak OOBEKTHI
(BKITIOUAst JaHHBIC) ABIDKYTCSA OT OAHOM paboThl K apyroil. DFD orpaxaer (QyHKIMOHAIBHBIE 3aBHCUMOCTH
3HAYEHUH, BBIYUCIIIEMBIX B CHCTEME, BKIIIOYAas BXOJHBIC 3HAUEHUS, BBIXOJHBIEC 3HAUYCHHS M BHYTPECHHHE



xpanwiuina ganHbix. DFD — 310 rpad, Ha KOTOpoM MoKka3aHo ABM)KEHHE 3HAYSHUH TaHHBIX OT UX UCTOYHHUKOB
gepes MpeoOpa3yoIre UX MPOIECcChl K UX MOTPEOUTENSIM B IPYTHX 00BEKTaX.

DFD coaepxuT npoiiecchl, KOTOpble MpeoOpa3yroT JaHHbIE, MOTOKH JaHHBIX, KOTOPbIE MEPEHOCAT JaHHBIE,
AKTHUBHBIC O6’beKTI>I, KOTOPBIC NPOU3BOJAT U HOTp€6JI$IIOT JAaHHBIC, U XpaHWJINIIA JAHHBIX, KOTOPBLIC ITACCUBHO
XpaHsT JaHHBIE.

JnarpaMmMa noTOKOB JAHHBIX COJICPKHUT:

. MIPOLIECCHI, KOTOPBIE MTPE0Opa3yOTIaHHbBIE;

. MOTOKU JaHHBIX, IEPEHOCAIIUETaHHBIC,

. AKTUBHBIE OOBEKTHI, KOTOPHIE MPOU3BOAAT U MOTPEOIAIOTIAHHbIE;
. XpaHWIKIIA JAHHBIX, KOTOPBIE MTACCUBHO XpaHSATIAaHHBIC.

[Ipouecc DFD npeobpa3yeT 3HaueHus JaHHBIX U U300pakaeTcs B BUJIE DJUIUIICA, BHYTPU KOTOPOTO
rnomeniaeTcs uMs mpoiecca (pucyHok 11).

Pucynox 11
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[ToTok maHHBIX COENMHSET BBIXOJ OOBEKTa (MM MpOoIecca) ¢ BXOJOM APYroro o0bekTa (Wid mpolecca) u
MPEACTABIISIET COO0M MPOMEKYTOUHBIE JaHHBIC BHIYUCICHHUM. [10TOK MaHHBIX M300pa)kaeTcsi B BUAC CTPEIKU
MEX/1y MPOU3BOJIUTENEM U MOTPEOUTENEM JaHHBIX, TOMEUYEHHOW MMEHAMH COOTBETCTBYIOIIMX AaHHBIX. Jyru
MOTYT Pa3BETBIIATHCA WJIM CIMBATHCA, YTO O3HAYAET COOTBETCTBEHHO pa3/ICJICHUE MOTOKA JAaHHBIX HA YacCTH
1100 cnusHuEe 0OOHEKTOB.

AKTUBHBIM OOBEKTOM SBJISIETCS OOBEKT, KOTOPBIA 00€CIeUrMBaeT MBM)KCHHE JTAHHBIX, IOCTABIISISL WIIH
noTpebnsas ux. XpaHWIHIE JaHHBIX — OSTO IMACCHUBHBIM 00BEKT B coctaBe DFD, B KOTOpoM naHHBIE
COXPaHSIOTCS IS MTOCJIEIYIONIEro JOCTyMa (PUCYHOK 12).
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Pucynok 12
XpaHwinma JaHHbIX. XPaHWIUIIE JaHHBIX — 3TO MAacCCUBHBIN 00BEKT B coctaBe DFD, B KoTOpOoM maHHBIE
COXpPaHSIOTCS ISl MOCJEAYIOIIEro A0CTyna. XpaHWIUIIE AAaHHBIX JIOMYCKAeT JIOCTYN K XPAaHUMBIM B HEM
JAHHBIM B TIOPAJZIKE, OTJIMYHOM OT TOTO, B KOTOPOM OHHU OBUIM TyJa MOMENICHBI. ATperaTHble XpaHUIUIIA
JAHHBIX, KaK, HAIPUMEp, CIIMCKHU U TaOJIHIIbI, 00ECTIEYMBAIOT HOCTYI K JaHHBIM B MOPSAIKE UX MOCTYIUICHUS,
au60 1o KiIroyaM (pucyHok 13).
Horoxkn ynpasiaenusi. DFD mnokasbiBaeT Bce NMyTH BBIYUCIICHMS 3HAUEHHUI, HO HE IOKa3bIBa€T, B KAKOM
TIOPSIIKE 3HAYCHUS BBIYUCISIOTCS. PereHust o mopsike BHIYMCICHUN CBSI3aHBI C YIPABICHUEM MPOTPaMMOi,
KOTOpOE OTpa)kaeTcsi B JWHAMHUYECKOW MOJAENU. OTU pelleHus, BbIpadaThiBaeMble CHENHUAIbHBIMU
GYyHKIMSIMU, WIH PEUKAaTaMH, OMPEACIIIOT, OyACT JIM BBIIIOJIHEH TOT WIM HHOW IMPOIIECC, HO TIPH 3TOM HE
MepealT MPOoLecCy HUKAKUX JaHHBIX, TaK YTO MX BKIIOYEHHE BQYHKIIMOHAIBHYIO MOJENIb HEe0Os3aTeNbHO.
Tem He MeHee, MHOr/a ObIBAaET IMOJIE3HO BKIIOYATh YKa3aHHbIE MPEAUKAThl B (DPYHKIHOHAJIBHYIO MOJEIb,
YTOOBI B HEH OBUIHM OTPa)KEHBI YCIOBUS BHIMIOJIHEHHUS COOTBETCTBYIOIIETO Mporiecca. OyHKIHs, MPUHIUMAIOIIAs
perieHue o 3amycke mpoiiecca, Oyayun BkiatodeHHod B DFD, mopoknaer B quarpaMMe MOTOK YIPaBJICHUS U
n3o0pakaeTcs MMyHKTUPHOH cTpenkoil (pucyHok 14).

Pucynok13

i PAHHIHIIE JAHHER
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Pucynok14

[lepBbM m1arom npu noctpoenuu uepapxuu DFD sBnsercs mocTpoeHue KOHTEKCTHBIX Auarpamm. OObIYHO
P TPOEKTUPOBAHWU OTHOCUTENBHO TMPOCTHIX HMH(POPMAIMOHHBIX CHUCTEM CTPOUTCS €IUHCTBEHHAS
KOHTEKCTHAs JluarpaMMa co 3Be37000pa3HOM TOMOJIOTHEH, B IIEHTpEe KOTOPOH HAaXOAMUTCS TaK Ha3bIBa€MBIN
TJIaBHBIN TpoliecC, COeAMHEHHBIN ¢ MPUEeMHUKaMU UM MCTOYHHMKAMM MH(OpPMalUH, MOCPEICTBOM KOTOPBIX C
CUCTEMOM B3aMMOJIECHUCTBYIOT I10JIb30BATEIN U APYIUE BHEIIHUE CUCTEMBI.

Ecnu sxe 1st ClOXKHOW CHCTEMBl OTPAHUYUTHCS €IMHCTBEHHON KOHTEKCTHOM AMarpaMMoi, To oHa Oyjer
COJIepKaTh CIUIIKOM OOJbIIOE KOJIWYECTBO HCTOYHHKOB M IMPUEMHHUKOB HMH(OpMAIMM, KOTOPHIE TPYIHO
PacmojoXKuTh Ha JIucTe OymMaru HopMalbHOro (hopmara, U, KpoMe TOTO, IJIaBHbII €MHCTBEHHBIN Mpoliecc He
PaCKpBIBAET CTPYKTYPBI PACIPEACIICHHON CUCTEMBI.

Jis  cnoXHBIX WH(POPMAIMOHHBIX CHUCTEM CTPOMUTCS Hepapxusi KOHTEKCTHbIX nuarpamm. Ilpu sTom
KOHTEKCTHAsl JuarpaMMa BEpPXHETr0 YpPOBHSA COACP)KUT HE TIJIaBHBIA €IUHCTBEHHBIH Iporecc, a Habop
MOICCTEM, COEITMHEHHBIX IIOTOKaMHU JaHHbIX. KOHTEKCTHBIE TUarpaMMsl CIEAYIOIIETO YPOBHS AETAIU3UPYIOT
KOHTEKCT U CTPYKTYpPY ITOJACUCTEM.

[Ipu noctpoenun nepapxun DFD nepexoauTts K JeTanu3aiyy MpoLeccoB CIEAYET TOIbKO MOCIE ONPEIeTICHUS
COJIepKaHUA BCEX IOTOKOB M HAKOIMTENIEH JAaHHBIX, KOTOPOE ONMCBIBACTCS IPU IOMOILM CTPYKTYpP JAHHBIX.
CTpyKTypbl TaHHBIX KOHCTPYHPYIOTCS U3 3JIEMEHTOB JIAaHHBIX U MOTYT COJIEpKaTbaJbTEPHATHUBBI, YCIOBHBIC
BXOXKJICHMS U UTEpalMHU. Y CIOBHOE BXOXKICHHE O3HAYACT, UTO JAHHBIM KOMIIOHEHT MOKET OTCYTCTBOBAThb B
CTPYKType. AJIbTEpHAaTHBA 03HAYAET, YTO B CTPYKTYPY MOXKET BXOAUTH OJUH M3 NEPEUHUCICHHBIX JIEMEHTOB.
Wtepanust o3HayaeT BXOXKJIEHHE JTI00O0T0 YKCIa 3IEMEHTOB B YKa3aHHOM Juarna3zoHe. J{Js KaXk10ro sJ1eMeHTa
JTAaHHBIX MOXKET YKa3bIBaTbCs €ro TUIl (HEMPEpbIBHBIE WM JAUCKPETHBIE AaHHbIE). J{1s HENpephIBHBIX JaHHBIX
MOJKET yKa3blBaThCsl €AMHUIIA U3MEpPEHUs (KT, CM M T.II.), Mara30H 3HaYeHUH, TOYHOCTh MpPEJCTABICHUS U
dbopma  ¢Pusmueckoro kogupoBaHus. Jlg  OUCKPETHBIX  JAaHHBIX MOXKET yKa3bIBaThCs  Tabiuia
JIOITY CTUMBIX3HAYEHUN.

3aganue Ne 2. [IpoaHanuzupyiiTe npuMep MOCTPOSHUSI THarpaMMBbl IOTOKOB JaHHBIX (PUCYHOK 15).
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Pucynok 15



3apanue Ne 3. [loctpoiiTe nuarpaMmMy MOTOKOB JJAHHBIX ISl BEBIOpaHHON MH(GOPMAIIMOHHON CHCTEMBI
(npaktnueckas padora Nell).
3apanue Ne 4. OdopmuTe OTYET.

KOHTpOJIle)Ie BOIIPOCHI
e quarpaMmma notokoB JanHbIX (DFD) u kakyro poJib OHa UTpaeT B aHAJM3E U
IIPOEKTUPOBAHUN CUCTEM?
CHOBHBIC KOMITOHEHTHI BKJIFOUAET B c€0s TMarpamMma MoTOKOB JaHHBIX ?
0Opa3oM OMPEEIAIOTCS U MPEICTABISIOTCSA MOTOKU JaHHBIX HA JuarpaMmme?
3HAYAKOTCS MPOIIECCHI WK (PYHKIIMY HA JUarpamMme MOTOKOB JaHHBIX?
IMBOJIBI UCTIOJNIB3YIOTCS JIsl 0003HAUCHMS XPAHUJIUII JAHHBIX HA JUarpaMmMe?
LIBAFOTCS KOMITIOHEHTHI Ha IMarpamMMe MOTOKOB JaHHBIX, YTOOBI ITOKa3aTh OTOKHU
JAHHBIX MEX]y HUMU?
0pa3oM MOKHO TMPEJICTAaBUTh pa3HbIe YPOBHU JIeTAU3AIIUM HA JUarpaMMe MOTOKOB
JAHHBIX ?
0JIb30BATh JMarpaMMbl TOTOKOB JAHHBIX JJIS1 BBISIBICHUS TOTEHIIMATIBHBIX MTPOOJIEM WIN
yIIY4YIIEHUH B cUCTEME?
0pa3oM JuarpaMMbl MOTOKOB JAHHBIX MOTYT ObITh UCIIOJIb30BAHBI JJIsl JOKYMEHTAIUU U
KOMMYHHKAIMH C 3aMHTEPECOBAHHBIMUA CTOPOHAMH ?
TPYMEHTBI WJIM TPOTpaMMHOE 00eCTieYeHHe MOTYT IMMOMOYb B TIOCTPOCHUH JHarpaMm
MOTOKOB JTAHHBIX ?

pabota Ne28
A 1 HACTPOUKA CUCTEMBI KOHTPOJISA BEPCUU C PABSTPAHUYEHUEM
POJIEA

Hean paﬁoTbI: [I0JIyYE€HNUE HABBIKOB YCTAHOBKU M HACTPOMKHU CUCTEMBI KOHTPOJISI BEPCHM.

ITopsinoK BbINOJHEHUSI PA0OTHI
—BBITIOJIHUTH 33]aHKE;

—TI0Ka3aTh MPETI0IaBaTeIo;

—OTBETUTH HA BOMPOCHI MIPEToJaBaTes.
Bpems BbInosiHeHus: 2 4



4acTb

[Tonsitue cucremsr koHTpOs Bepcuit (CKB), pemaembie 3anaun.

OcnoBuble noHsATuss CKB M uX OTHOIIEHMs: XpaHWIUILE, commit, UCTOpHs, pabodas komus. OTinuus
neHTpanu3oBaHHbIX U AeneHTpanu3oBaHHbiXx CKB. Ilpumepsr CKB kaxnoro Bupa. [eiictBus ¢ CKB mpu
€IMHOJIMYHON paboTe ¢ XpaHUIUILEM.

[Mopsimok paboTeI ¢ 0OIUM XpaHWIHIIEM B IieHTpanu3oBanHoi CKB.

Pa0ouee 3axanue

Baganme Ne 1. HM3yuure cucteMy KOHTpOJS BEpCHUH, YCTAHOBJICHHYI0 Ha KOMIbIOTEpe (Hampumep,
TortoiseSVN). Ilpu HE0oOXOAMMOCTH YCTaHOBUTE cuUcTeMy KOHTpojis Bepcuid TortoiseSVN. Onwumure
OCHOBHBIE BO3MOXXHOCTH CUCTEMBI KOHTPOJISL BEPCUM.

3aganue Ne 2. Co3naiite HOBbIM NpoekT. Co3/aiTe JOKaIbHbIA PEMO3UTOPUN IJI CBOETO MPOEKTA.

VY nanure co3aHHbIM MPOEKT Ha CBOEM KOMIIbIOTEpPE U OOHOBUTE MPOEKT U3 PEHO3UTOPUSI.

3aganue Ne 3. BHecute u3mMeHeHUs B ailiiax ¢ UCXOJHBIMU KOJAMH M COXPAHUTE U3MEHEHUSI B PEIIO3UTOPHH.
OOHoBUTE (aiibl ¢ UCXOAHBIMU KOJAaMM M3 perno3utopusi. BHecute u3meHeHus B (ailnax ¢ MCXOIHBIMU
KOJaMH TakuM 00pa3oM, YTOObl Y JIBYX YYaCTHHKOB MPOEKTa U3MEHEHHs ObLIM B OJHOM M TOM e (aiiie.
[lompITaliTech COXpaHUTh H3MEHEHUS B PENO3UTOPUU. YCTpaHUTE OOHAPYKEHHblE KOH(IMKTBI BEpCHil.
[ToBTOpHO CoXxpanuTe U3MeHeHus B penozutopun. Co3naiite OTAENbHYIO BETKY IIpoekTa. BHecure usmeHenus
B (hailyibl ¢ UCXOTHBIMUKOIAMH.

3ananue Ne 4, O0beIMHATE CO3/IaHHYIO HA MPEIBIIYIIEM IIIare BETKY ¢ OCHOBHOM BETKOHW MpoekTa. BeiBeauTe
Ha 9KpaH JJaHHbIC U3MEHEeHUH (aiina, B KOTOpOM ObUIO HauOoJbIIee KOIMYecTBO u3MeHeHuid. OtoOpa3ure Ha
9KpaHe cpaBHEHHE (aia 10 U MO0CjIe BHECEHUS OJHOTO U3 U3MEHEHUH.

3ananue Ne S. Co3zpnaiite peno3urapuil B cetd MHTepHeT. Y nanure co3gaHHbIi IPOEKT HA CBOEM KOMIIBIOTEpE
u OOHOBUTE MPOEKT U3 perno3uTopus. Buecute uzmeHeHus B ¢ailiax ¢ HUCXOJHBIMH KOJAMHU U COXPAaHUTE
u3MeHeHus B peno3utropuu. OOHoBUTE (hailyibl C HCXOJHBIMHU KOJIAMH U3 perno3utopus. BHecute u3mMeHeHus B
¢aitnax c UCXOHBIMHU KOJaMu TaKUM oOpazom, YTOOBI y JBYX Y4aCTHUKOB
MIPOEKTau3MEHEHUAObUTNBOTHOMUTOMXKe(aiine.[lonbITaliTechbcOXpaHUTEU3MEHEHUSBPETIO3UTOPUH.
YcrpanuTte o6HapykeHHble KOHQUIUKTHI Bepcuil. [loBTopHO coxpaHuTe n3MeHeHus B perno3utopuu. Coznaiite
OT/ENbHYIO BETKY IpoeKkTa. BHecuTe naMeHeHus B (ailsibl ¢ HCXOJHBIMU KOJJAMH.

3aganue Ne 6. Opopmure oTuerT.

KoHTpoJIbHBIE BOIIPOCHI

e cuctema KoHTpoJis Bepcuii (Version Control System, VCS) u 115 yero ona
UCTIOJIb3YEeTCS?

CHOBHBIE BHJIbI CUCTEM KOHTPOJISI BEPCUM CYIIECTBYIOT U B YEM UX OTJIMYUSA?

\HOBUTbH CUCTEMY KOHTPOJISI BEPCUM HA CBOM KOMITBIOTED?

AIJIBI Y MTANKHA HY’KHO UCKJIFOUHUTh U3 KOHTPOJISI BEPCHIA?

[aTh HOBBIA PENO3UTOPUIN B CUCTEME KOHTPOJISI BEPCUIA?

[POUTH OCHOBHBIE TAPAMETPBI CUCTEMBI KOHTPOJISI BEPCUN, TAKUE KAK UMS MOJIb30BATEIIS
U aJIpecC JIEKTPOHHOM MOYTHI?

ABUTH (Dailyibl B pEO3UTOPUN U CIEJIATh IEPBBIA KOMMMUT?

1aTh HOBYIO BETKY (branch) B cucteMe KOHTpOJISI BEpCUI U NIEPEKIIOUUTHCS HaA Hee?

O0TATh C Pa3IUYHBIMU BEPCUSAMH (HaMJIOB, OTMEHSATh M3BMEHEHHS U BOCCTAaHABIIUBATD
OPEIBIIYyIIAE BEPCUU ]

[HAYATh C IPYTUMHU pa3pabOTUYMKaMU 1 OOMEHUBATHCS U3MEHEHUSIMU C TIOMOIIBIO

CUCTEMBbI KOHTPOJISI BEPCHIA?



[IpakTrueckas padora No29
EKTUPOBAHUE U PASPABOTKA MUHTEP®ENCATIOJIB30BATEJIS

eab padoThI: nonydyenne HaBBIKOB IIPOEKTUPOBAHKS U PaspaboTKu MHTEpdeca Moab30BaTEN.

ITopsioK BbINOJHEHHUS PadOThI:
—BBbIIIOJTHUTD 3aaHHUCEC,

—TI0Ka3aThb MPECIogaBaTeIItO,

—OTBCTUTH HAa BOIIPOCHI IMPEIIogaBaTeClIA.
Bpems BbInosiHeHus1: 2 4

Teopernveckas yacTb
[TonsaTue nosp30BaTeNbCKOro HHTEpdEiica. Buabl mosib30BaTeNbCKUX HHTEP(EHCOB.
OcHOBHBIE 3JIEMEHTHI II0JIb30BaTENbCKOT0 UHTEpPeiica. TpeboBaHus K pa3pabOTKE MOJIb30BATEIBCKOTO
uHTepdeiica.
Pabouee 3a1anue
3apanue Ne 1. Hactpouts cpeny paspabotku VisualStudio. Co3zmate npunoxenue ais Windows, koTopoe
UMHUTHPYET WIPOBOH aBTOMAT CO «CYACTIIMBBIMM» uHuciaamu. [Iporpamma pokHa HUMETh CIEAYIOMIMN
unrepdeiic (pucyHok 16).
[Tpu HaxkaTuu Ha KHONKY «KpyTUTB» IOJIKHBI FeHEPHPOBATHCS TPH CiydailHbIX yrcaa oT 0 1o 9. Ecnu xots
OBl OJTHO W3 HUX PaBHO CeMH, Ha ()OpME JOIDKHBI MOSBIATHCS HAANMUCH «CUacTiIiBasi ceMepKa» W KapTHHKA C
n300pakeHHEeM 4eJIOBeKa, IJIATALIEr0 UIPOKY IeHbrH Mpu BeiMrpeime.llpuHaxatun Ha kHomke «Bbixom»
nporpaMma J0JDKHA 3aBepIIaTh padoTy. Pemenne coXpaHuTh MoJ1 IMEHEM
«HUrpay. Co3aaTe UCTIONHAEMBIN (ailil IPUIIOKEHHS.

8 Form1 Q@@

Cyactnmeas
ceMepKa

Pucynok 16



3ananue Ne 2. J[06aBuTh B CO3MaHHYIO (JOpPMY METKY M OpPTaHM30BaTh OTOOpaKCHHE Ha HEH
MIPOLIEHTA BBIUTPHIIICH IO OTHOIICHUIO K OOIIeMY YHUCITY HAXKaTUW HA KHOMKY «KpyTUTBY.
3ananue Ne 3. J[o6aButh B mporpammy omnepatop Randomize nist Toro, 9ro6sl mporpamMma mpu
Ka)KJIOM 3aIlyCKe BbIJIaBajia HOBYIO MOCIIEA0BATEIHbHOCTh CIIyYalHbBIX YHCET.
3ananue Ne 4, Cozmare npunoxenne aiss Windows «lIpomaxku oH-1aifH», KOTOpOE MO3BOJSET
BBIOpATh 7S 3aKa3a KOMITbIOTEP, OPHCHYIO TEXHUKY U TiepudepHuitHble yCTPONWCTBA C BHIBOJIOM B
dhopmy m300paxkeHus: BRBIOpAaHHOTO 000PY/IOBaHUS, YKa3aTh CIOCOO OTUIATHI U YKEJIAeMYI0 JaTy
nmoctaBku. Bo3moskHbie criocoObl omnatel: pyomu, momutapel CIIA, anrmuiickue ¢yHThL [IpH
BBIOOpE cmoco0a OmIaThl JIOJDKHO —TIOSIBISTBCS €r0  CHMBOJHYECKOE  HM300pakeHHe.
[Tonb3oBarenb, BBHIOpAaB TOBapbl MJIs 3aKa3a, BBOJUT Ha3BaHWe (HUpPMbL. PekoMeHmayeMblii
uHTepdelic MpuiIoKeHus MpUBeIeH Ha pucyHke 17.

Pucynok 17
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Pemenue coxpanuts noa umeneM «lIpogaxxkn». Co3aate UCTIONHAEMBIN (ailsl TPUIIOKEHUSL.
3apanue Ne 5. JloGaBuTh B ciucOK ohucHON TeXHUKH «MDPVY» u 1006aBUTH elie OJUH OOBEKT

PictureBox mms ortoOpaxenuss pucynka MOY. CooTBeTCTBYIOIIMM 00pa3oM H3MEHUTh
MPOTPAMMHBIN KO/I.

3aganme Ne 6. J1o0aBUTE B cCriocOOBI OIIaThl «Uek».
KouTposbHbIe BOnpochl

aKre OCHOBHBIE MPUHITUITBI TPOCKTUPOBaHUS UHTEpdeiica OIb30BaTENs CAEAYET
YUYUTHIBATh MPU pa3pad0TKe NpriiokeHuil Ha C#?

aK cO3/1aTh MoJb30BaTeNbckuil uHTepPeiic B C# ¢ ncnons3oBanueM Windows Forms
unu WPE?

aKue JIEMEHTHI yrpasieHus (controls) noctynasl B C# 17151 co3naHus
WHTEPAKTUBHOTO MHTep(eiica moap30BaTes?

aKkuM 00pa3oM MOXKHO HACTPOUTH BHEIIHUHN BHUJI DJICMEHTOB YIIPABIICHUS U CTUIICH B
C#?

ak 00pabaTbIBaTh COOBITHS (events) uHTepdeiica monb3oBarens B C#?

aK 00ecreunTh BAJIUIAIMIO BBOJIA JAHHBIX B HHTEpdeiice monb3oBaTens Ha CH?

aKoM MOJIXOJ UCIIOJIB30BaTh JIJIsl CO3/IaHUsI MHOTOIIOTOYHOTO UHTEpdeiica
nonp3oBarens B C#?

aK UHTETPUPOBATh PA3JIMYHBIC TUIBI MyJIbTUMEINA (HATpUMEp, U300paKEeHUs, 3BYK,
BHJI€0) B uHTepdeiic monb3oBaTens Ha C#?

aKuM 00pa3oM MOXKHO YJYYIIUTh HABUTAIMIO M TIOTOK paOOThI MOJIL30BaTENICH B



untepdeiice C#?
OpraHu30BaTh TECTUPOBAHUE U OTIAIKy MHTepdeiica monap3oBarens B C# as
obOecrieueHus KauecTBa U y00CTBa UCTIOJIb30BAHUS?

IIpakTuueckas padora Ne30
EAJINBAIIUS AJITOPUTMOB OBPABOTKHA YNCJIOBBIX JIAHHBbIX.
OTJAAKA NPNJIOXKEHUSA

]_[e.ﬂb paﬁoTbI: MOJTyYEHUE HAaBBIKOB pean3aliy aJrOpUTMOB 00pabOTKU YHCIIOBBIX IaHHBIX,
OTJIaIKHU NPUIIOKECHHUMN.

IHopsiioK BbINOJIHEHUS PadOThI:
—BBIIIOJIHUTH 3aaHHUC,

—IIO0Ka3aThb IPCIoaaBaTCIIro;

—OTBCTUTH HA BOIIPOCHI MPCIIOaBaTCIIA.
Bpemsi BoInoJsiHeHus1: 2 4

Teopernveckasi yacTb
ONEeMEHTHI yYHpaBJICHUS, UCIIOJIB3YEMbIC IJIA 06pa6OTKI/I YHUCJIOBBIX1aHHBIX.

PaGouee 3ananue

3apanme Ne 1. Pa3paborats npunoxxenue Windows, KOToOpoe 10 33 aHHBIM 3HAYEHUSM: L[CHbI
MOKYTIKH, CyMMbI IE€pBOHAYAJIBHOIO IUIaTEXka, FOJOBOM MPOIEHTHON CTaBKM U CpOKa KpeauTa
paccuuThIBaET pasMeEpP €XKEMECSIUHBIX BBIILIAT 10 KPEAUTY, a TAKKE CTPOUT CXEMY IIIaTekel 3a
KOKIBIH mepuos (Mecsll) ¢ pa3/ieleHHEeM Ha OCHOBHbBIC IUIATEXKHU M IUIATEXU 10 MPOLEHTaM.
PaccuuTarh Takke CyMMy BCEX OCHOBHBIX IIaTeXel (s KOHTPOJS) U CyMMY ILUIaTexei Mo
npoueHTaMm (pasMmep neperarbl). PexomeHayemblii HHTEpdeic NpUIOkKEHUs IOoKa3zaH Ha
pucyHkel8.

Pemenne coxpanute moa umeHem «llimarexu no KpeauTy».

3ananue Ne 2. BHecuTe U3MEeHEHUs B IPOrpaMMHBIN KOJI Tak, 4TOOBI B cXeMe IiaTexeil B 4-om
cTOJIOIE 0OTOOpakaIack 00IIas CyMMa TIaTeka 3a KaxIblid ePHUOI.

3ananue Ne 3. BHecure u3meHeHus B opMy U NMpOrpaMMHBIN KOJ TakK, 4TOOBI IUIATEKHU I10
KpPEAUTY OCYIIECTBIISUIUCH HE €XKEMECAYHO, a €XKEKBapTaIbHO.

3aganue Ne 4. [IpenycMoTpuTe BO3MOXHOCTD IEPECMOTPA CXEMBI ILIATEKEN HA OCTaBLIMECS
MIEPHOIbI, €CJIM B HEKOTOPBIN MEPHO/I BHECEH TUIATEXK OoJIbIe TpeOyemoit cyMMbl. PaccMoTpeTh
TaKyl0 CXEMy IOTallleHus1, IPU KOTOPOU HE YMEHBIIAETCS CPOK MOTallleHUs] KPEANTA, a
YMEHBIIIAETCS CyMMa MEPUOAMUECKOro IUIaTexka B MOCIEIYIOMINX IePUoIax.
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Lena moxyrma 300000

[Mepnomayamuni nuarex 45000
Cpox (aeT) 3

{ MponesTHas craexa (Ya) 16

EMEMECHMHELT B965.04 cremy
TIaTeR TaTeeit

Bermcmms | ‘ Tocrponts ‘
Mepon OcrosHod nnatex Mnatex no %
5565.04 3400.00 =
5635.24 3325.80

571443 3250.61

1
2

3

4 5790.63 3174 42
5 5867.83 3097.21
3 584607 3018.97
7 602535 293969

8 610569 2859.35
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Pucynok 18

IbHBIC BOIIPOCHI

aKMe METO/bl M aJITOPUTMBI HCHOJIB3YIOTCS JJIs1 COPTUPOBKH YUCIOBBIX JTAHHBIX ?

TO TAKO€ MOMCK B MACCUBE M KAKUE METOJIbl U AJITOPUTMBI UCIIOJIB3YIOTCS JJIsl €T0
peanuzanuu’?

aKMe aJropuTMbl MPUMEHSFOTCS JJIsI TIOMCKAa MUHUMYMa U MaKCUMyMa B YHCJIOBBIX
JTAHHBIX?

aKhe aJITOPUTMbI U METOJIbl UCTIOJIB3YIOTCS JIsl 00paOOTKU YUCTOBBIX JaHHBIX B
dbopmaTe MaTPHI] UK TaOIUII?

aKUe aJIrOPUTMbI IPUMEHSIFOTCS JJIs1 BBIYUCIICHUSI CYMMbI WJIM CPETHETO 3HAUYCHUS
YHCJIOBBIX JAHHBIX?

aK peajn30BaTh ONepalvu MOUCKa, 100aBICHUS, yAaICHUS U OOHOBJICHUS JIEMEHTOB
B IMHAMHUYECKON CTPYKTYPE JaHHBIX, TAKOW KaK CIIMCOK WJIU
JepeBO?

aKMe aJrOpUTMbI UCIIOJIB3YIOTCS JIJI PEIICHUS 3aa4 alllpOKCUMALINHU U
MHTEPIOJISILINY YUCIOBBIX TAHHBIX ?

aKMe METO/Ibl IPUMEHSIOTCS IS aHAIM3a U (DMIIBTPAllMi BPEMEHHBIX PSII0B WM
CUTHAJIOB?

aK peaJn30BaTh aJIrOPUTMBI IOUCKA MATTEPHOB WA COBITAJICHUN B YHCIIOBBIX
TaHHBIX ?

WCITOJIB30BaTh AJITOPUTMBI MAIIMHHOTO O0YYEHUS U HCKYCCTBEHHOT'O MHTEIIICKTA IS

aHajan3a u 00pabOTKH YUCTOBBIX JaHHBIX?



IIpakTuuyeckas padora Ne31
EAJINBAIIUS AJITOPUTMOB ITIOUCKA. OTJAAKA NPUJIOXKXEHUSA

eab padoThI: nosydyeHne HABBIKOB PEATM3ALMH AJITOPUTMOB TTOMCKA JaHHBIX, OTJIAIKH
MIPUIIOKEHUN.

IMopsiioK BbINOJIHEHUS PadOTHI:

—BBIIIOJIHUTH 33JaHHUE;

—TI0Ka3aTh MIPENOJaBaTellto;

—OTBETUTh HAa BOIIPOCHI IIPETIOAABATENS.

Bpemst BoinosHeHus: 2 4

TeopeTl/lquKaﬂ qacTb AJITOpI/ITMBI INOHCKa B TCKCTC. AHFOpI/ITMLI IIOKMCKa B MaCCHBax.

Pabouee 3aganne
3apanue Ne 1. Hammcats mporpammy «Pesymbratel ceccum», KoTopast Ui BBIOpAaHHOH W3
CMHCKa TPYIIIBI 3allpallMBaeT BBOJ:— CHHCKA TPYIIbI;— KOJMYECTBA W HAa3BaHWW NPEIMETOB,
MOKOTOPBIM
JaHHAs TPyIIa cJaBajia 3K3aMEHBI B MTOCIIEIHIOI CECCUIO; — OLIEHOK CTYJICHTOB IO IPEAMETaM.
[Tporpamma goimKHa TakxKe:
- oToOpaXkaTh pe3yJIbTaThl CECCUU IO JAHHOWUTPYTIIE;
- BBIYHCIIATh KayeCTBO 3HAaHWH (IIPOLEHT CTYIEHTOB, YCIIEBAIOIIMX HA «XOPOIIO»
UOTIMYHO»);
- BBIYHCIIATH MPOICHT YCIIEBAEMOCTH B IpyTie (IPOLEHT CTYACHTOB, CAABIINXCECCHIO);
- OTIPEIeNIATh KOJIMYECTBO CTYJCHTOB, YCIIEBAIOIINX HAKOTIHYHO.
Brruncienue kaduecTBa 3HaHUM, MPOIEHTA YCIEBAEMOCTH M KOJIMYECTBA OTIIMYHUKOB O()OPMHUTH
B BHJIE COOTBETCTBYIOIIUX Mpoueayp — ¢pynkuuii. [lo utoram ceccun nobkHA OBITH paccyMTaHa
cruneHaus. Pa3Mepbl MHHUMAJIbHOW M TIOBBIIIEHHOH CTHIICHINHM BBOIATCS C KJIABHATYPHI.
MUHMMaNBHYIO CTUTICHIUIO TIOTYYal0T CTYACHTHI, CIABIIME CECCUIO Ha «XOPOIIO» UKOTIHIHO.
B mporpamme n1omkHBI OBITH co31aHbl 3 GpopMbl: raBHas Gopma «Pe3ynapTaTel ceccum U pacyer
CTUNEHIMW», (QopMa sl OTOOpaKeHUsI pe3ynbTaToB ceccuu U (opma «Pasmep cruneHanm»
(pucynku 19, 20, 21, 22, 23, 24, 25, 26).

Pucynok 19
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INpynna -

| Beon cnmcka rpynne

| Beon cnvcka npeameToB

| Beon oueHOK CTYOAEHTOR

I MNokazaTh pPeE3YNLTATH CECCHM

| PaccuMTarh cTANeHomn




Pucynoxk 20

B D
i _'{:- FAIMED CTANCHgR :
MuHMManeHan cTunesans 1200

MoskiveHHans cTuneHows 2500

[ Poccumrats crvmenmn |

Fpynna nAre-111

K= Parmunun MO, PaaMep cTuneHamm -
1 Meaxos MB. 2500

2 K B.C. 1200

13 MetposBA. 1]

4 ImAnN 0

5 MaxP I 1200

Pucynok22

Pucynok2




Pucynoxk 24

f Bsoa nassanui npeameTos &J
Mpeamer 1 — 0K ]
Omvena |
i
Wetopus
Pucynox25

Beog ousHok cTyaesTos no npeamety Mcropua

Cryest Kam B.N

Pucynok26
3aganue Ne 2. HamucaTth mporpammsl, WUTIOCTPUPYIOLINE NPUMEHEHHE METOJO0B JIMHEHHOTrO
IIOMCKA, ITIOMCKA JEJICHUEM II0I10JIaM, a TAKXKE PAa3JIMYHbIE METObI COPTUPOBKU MaCCUBOB.

IbHBIC BOIIPOCHI

AK€ OCHOBHBIE aJITOPUTMBI IOMCKA UCTIOIB3YIOTCS JUIsl IOMCKA JAHHBIX B MACCHUBE
WJIU CIIHCKE?

aK peajan30BaTh AITOPUTM OMHAPHOTO MOUCKA ISl OBICTPOrO MOMCKA JTAHHBIX B
OTCOPTUPOBAHHOM MAaCCHUBE?

aKoM aJlrOpUTM UCIIOIb30BaTh JJIs MOMCKA MOJACTPOKH WK IA0JIOHA B CTPOKE WIIU
TeKcTe?

aKye aJiTOPUTMbI MOTYT OBITh UCIIOJIb30BAHBI ISl TOMCKA MTYTH UM ONITUMATIBLHOTO
nyTH B rpade win ceTu?

aK peajan30BaTh AJITOPUTM MOUCKA HAWITYUILIETO COBIAAECHUS NN Hauboiee
MOAXOIAIIETO 3JIEMEHTA C UCIIOJIb30BAHUEM aJITOPUTMA
HauMeHbINX kBajpaToB (Least Squares)?

aKHe aJIrOPUTMBI MOYKHO UCIOJIB30BATH JJISI IOMCKA ONPENEIIEHHON CTPYKTYPBI
JTaHHBIX, TAKOW KaK JIepeBO WU Tpad, B APYyroi CTPyKType TaHHBIX ?

aKuM 00pa3oM MOXKHO Peajin30BaTh aJITOPUTMBI TOKCKA C UCIIOIb30BAaHUEM XDIII-
GyHKIMI 1 X311-Tadaui?

aKye aJTOPUTMbl MOKHO MPUMEHSTH VIS aHATN3a U KiIacCU(UKAIIUU JAHHBIX C
UCIIOJIb30BAHUEM MAITMHHOIO O0YUYEHHUS WJIM UHTEIIEKTYJIbHBIX
aJITOPUTMOB?

aK peain30BaTh AJITOPUTMbI BEPOSITHOCTHOI'O MOKUCKA JIJI IOUCKA ONTHUMAJIbHBIX
penieHui uimn nepedopa 3HaueHU B OOJIBIIOM IPOCTPAHCTBE
noucka?

1€ aJITOPUTMBI MOKHO MCIIOJIB30BaTh JJIs MOMCKa U QUIBTPAIlMU JAHHBIX B PEKUME

pEeaIbHOr0 BPEMEHH, HAIIPUMED, B TOTOKOBBIX JAHHBIX MJIW OHJIANH-



cucremax?

IIpakTuuyeckas padora Ne32
PEAJIMBAIIUSA OBPABOTKHU TABJIMYHBIX JTAHHBIX. OTJAJKA
IHPUJIOXEHUSA

eab padoThI: nonyyeHne HABBIKOB 0OPAOOTKH TAOIUYHBIX JAHHBIX, OTIAJIKH TPUIOKEHHUH.

IopsiioK BbINOJIHEHUS PadOTHI:
—BBITIOJIHUTH 33/1aHUE;

—TI0Ka3aTh MPET0IaBaTelIo;

—OTBETHUTh Ha BOIPOCHI MIperogaBaTes.
Bpemsi BbInoJiHeHus: 2 4

TeopeaneCKaﬂ 4acTb

O0paboTka TaOJMYHBIX JAHHBIX B MPUIOKEHUSIX.

Pabouee 3aganne

3aganme Ne 1. OpranuzoBate pabory c¢ 06a3oif naHHbIX CTynEHTHI, KOTOpas XpaHUTbCA B
TekcToBoM (aitne. [1pu Bei6ope B ciicke ComboBox onpenenenHoii rpynns! Ha opme Crrcku
rpyni oToopasut B cetke JaHHbIX DataGridView Tosibko haMmiinm CTyJ€HTOB JaHHOW TPYIIIbI.
PexoMenayemslil uuTEpdEiic MpuiIoKeHNs N300pakeH Ha pUCYHKe 27.

3anganme Ne 2. Cozfats 3arpoc, KOTopblil OyaeT oTouparth u3 6assl JaHHBIX CTyAEHTHI haMuInu
CTYIEHTOB 33/IaHHOTO Kypca, 3allUChIBATh X BMECTE C HA3BAaHHEM TPYIIIbI BO BPEMEHHBIN (aiii
CrynentsiBpem u oTobpaxkaTs Ha (hopme ¢ moMoliso sementa DataGridView.

@y Cnuckm rpynn C=Tres
Mpynna: Cryaenmoil pynns
BriSop rpynne nMniz1
Hosas Parmnua A0 | | 3anucats
|| KoaCrynesita Pammnin A0 Ipynna
| » _ Kipos AC. VUTC121
| 16 Muporos AC YWUTC121
17 K B.O YUTC131
18 Hexpacosa 0.0. |YWUTC131
19 Tayrian TP YUTC131
4 T »
| Penextposars | [ Coxpanmrs
Pucynok 27

KonTpoJbHBIE BONIPOCHI

|

aK cO3/1aTh U UHUIMATU3UPOBATH TaOIUIly TaHHBIX B C#?

aK 100aBUTh HOBBIC CTPOKH M CTOJIOIBI B TAOIMIy HJaHHBIX B C#?

akuM 00pa3oM MOKHO oOpalaThCs K JaHHBIM B TaOJIUIIE K U3MEHATh UX 3HAYCHUS B



C#?

aKk OTUIBTPOBATh U COPTUPOBATH TaHHBIC B TaOuUIlEe JaHHBIX B C#?

aK peain30BaTh MOUCK U BEIOOPKY JAHHBIX MO ONPEICICHHBIM KPUTEPUSIM UITU
YCJIOBUSM B TaONuIle TaHHBIX B C#?

aKuM 00pa3oM MOXKHO OOBEIUHATD, PA3EIATh UK MPEOOPa30BLIBATH TAOIUIbI
na"HabeIxX B C#?

aK BBIMIOJIHAThH arperaiyio U BBIYMCICHUE CTATUCTUYECKUX 3HAYCHHI (HarpuMmep,
CyMMa, cpeJiHee, MAKCUMYM) B TaOsuIle JaHHBIX B CH#?

aK peajin30BaTh CBA3b U OTHOILICHUSI MEXK1y TaOaullaMu JaHHbIX B C#?

aKUM 00pa3oM MOXKHO IKCIIOPTUPOBATH U UMIIOPTUPOBATH TAOIHUIIBI JAHHBIX U3
paznuuHbiX Gpopmaros (Hanpumep, CSV, Excel) B C#?

oOpabaTbIBaTh OIMIMOKK U 00€CTICYUTh KOHTPOJIb IIEJIOCTHOCTHU JAHHBIX IIPU padoTe C

tabnuamMu naHHeIX B CH#?

IlpakTHyeckasi padora Ne33
3PABOTKA U OTJIAAKA 'EHEPATOPA CJOYYAUHBIX CUMBOJIOB

I_[e.ub paﬁoTLI: IIOJIyYEHUE HABBIKOB pa3pabOTKU U OTJIAJIKU FeHepaTopa CllydyalHbIX
CHMBOJIOB.

IHopsinok BeIMOJIHEHNsI padoThI

—BBIIIOJIHUTH 3aJaHHE;

—II0Ka3aTh MPENOAABATEIIO;

—OTBETHUTBH Ha BOIIPOCHI IIPEIIOJABATEIIA.

Bpemst BbInoJiHeHUs1: 2 4

Teopernyeckast yacTb
[lonsiTe reHeparopa Cily4aiiHbIX CUMBOJIOB. Y IPaBJIEHNE F€HEPATOPOM CIIyHYalHBIX CUMBOJIOB.

PaGouee 3a1anue

3aganue Ne 1. Pa3zpaborats reHepaTop clydyailHbIX YHCE.

Crnyuaiinble yncia B si3bIKe IporpamMmmupoBanusi C++ MOryT ObITh CreHepUpOBaHbl (PyHKIUEH
rand() u3 crannaptaoi 6ubmorexku C++. Oynknusarand() reaepupyerdncia B nuanazone ot 0
10

RAND MAX. RAND MAX - st0 KoHCTaHTa, omnpenenéHHas B Oubmmoreke <cstdlib>. s
MVS RAND MAX = 32767, HO OHO MOXXET OBITh M OOJIbIIIC, B 3aBUCHUMOCTH OT KOMITHJISATOPA.
Hwxe mokaszana mpocrasi mporpaMMKa, UCTIOIB3YOIIasi TeHepaTop ciry4aiHbix gucenrand():
#include "stdafx.h" #include<iostream>usingnamespacestd;

int main(intargc, char* argv[])

{

cout<< "RAND MAX =" <<RAND MAX <<endl; / koHCTaHTa, XpaHAIIas MaKCUMaIbHBII
IpeJien U3 UHTEepBaia CIIy4YaiHbIX Yucell



cout<< "random number =" << rand() <<endl; // 3armyckrenepaTopaciyyaiHbIXqH1CeI
system("pause");

return 0;

}

MaxkcuManbHOE Clly4ailHOE 4uClIo B mpuMmepe — 310 32767. 3adacTylo, HaM HE HY’KEH TaKou
6010 nuanazoH uncen ot 0 1o RAND MAX. Hampumep, B urpe «Hamepctkun» HeoOXo1umMo
0Trajiath, MOJ KaKUM U3 TPEX HANEPCTKOB CIPATaH IIAPHK, TO €CTh MEHEepalus 4ucel A0JDKHA
BBITIOJHATHCS B npezene ot 1 1o 3-x. bpocas MOHETy, MOXET BOBHUKHYTh TOJIBKO JIBa CilydYas,
KOIZla MOHEeTa ynaa€T «OpjoM» WM «pPELIKON» BBEpPX, HYKHBIM MHTEpBal — OoT 1 10 2.
BozHukaer moTpeOHOCTh B MacITaOMPOBAHUM MHTEpBaja T€HEpaluu ClIy4alHbIX uucen. [ms
TOr0 YTOOBI MacIITaOMPOBATh UHTEPBAJ F€HEPALIMU YHCEN HY)KHO BOCIIONB30BaThCs, Onepanueit
HAXO0XJICHUS OCTaTKa OT JeIeHUI«Yo»:

// mpuMep MaciTabupoBaHMs JUana3oHa reHepanuu cirydaitHsix uucen rand() % 3 +1 //
JIMaIa3oH paBeH oT 1 10 3 BKIOYUTEIBHO

Yucno 3 sBisgercss macmrabupyembiM koddduuumentom. To ectb, kakoe Obl HE BBIJAI YHCIO
re’epaTop ciaydaiiabix uncen rand() 3anuch rand() % 3 B UTOre BBIIACT YMCIIO U3 JMANa3oHa OT
0 mo 2. /lnga Toro 4roObl CMECTUTHh JMANa30H, Mbl MpHUOaBIIIEM €IWHUILY, TOTAA IHAINa3oH
M3MEHHUTCS Ha TaKOH — OT 1 10 3 BKIFOUMTENLHO.

3aganue Ne 2. PazpaboraTh nporpamMmy, HCIIOJIB3YIOIIYI0 MacIITaOUPyEMBbIi TeHEepaTop
ciy4aiHbIX yrcen. Hike moka3aH Ko/ MporpaMMbl, KOTOpasi HECKOJIBKO pa3 3aIycKaeT
¢yskuuto rand().

// rand_ost.cpp: onpeAenseT TOYKY BXO/a JAJIsI KOHCOJIBHOTO TIPHIIOKCHHUS.

#include "stdafx.h" #include <iostream> using namespace std;

int main(intargc, char* argv(])

{

cout<< "l-random number =" << 1 + rand() % 3 <<endl; // nepBsIii 3ammyck reaepaTopa
CIIy4aiHbIX YU CEI

cout<< "2-random number =" << 1 + rand() % 3 <<endl; // BTopoii 3amyck reseparopa
CIIy4aiHbIX YHCEIl

cout<< "3-random number =" << 1 + rand() % 3 <<endl; // TpeTuii 3amyck remeparopa
CIIy4aiHBIX YU CEIl

cout<< "4-random number =" << 1 + rand() % 3 <<endl; // 4eTBEPTHIi 3ammycK reHepaTopa ciIyJalHbIX
qucen

cout<< "5-random number =" << 1 + rand() % 3 <<endl; // nATHI 3amyck reHepaTOpa CIyYaHBIX YHCET
cout<< "6-random number =" << 1 + rand() % 3 <<endl; // mecToii 3ammyck reHepaTropa CirydaitHbIX
YHCCIT

cout<< "7-random number =" << 1 + rand() % 3 <<endl; // cenpMoli 3amyck reHeparopa ciy4aiHbIX
YHUCCII

cout<< "8-random number =" << 1 + rand() % 3 <<endl; // BocsmoO¥i 3aITycK reHepaTopa CIy4JaiHbIX
qHcen

system("pause"); return 0;

}

[Ipy MOBTOPHOM 3amycKe HpPOTrpaMMBbl, MeuyaTaoTcs Te ke camble uucia. CyTb B TOM, 4YTO
¢bynkus rand() oouH pa3 reHepupyeT ciaydailHble Yuclia, a MpU MOCIEAYIOIIUX 3alycKax
IIPOTpaMMBbl BCETO JIMIIL OTOOpa)kaeT CreHepupoBaHHbIE MEPBBIN pa3 urcia. Takas 0cOOEHHOCTb
¢bynkun rand() Hy>XHa 715 TOTO, YTOOBI MOKHO OBUIO MPaBUJIBHO OTJIAAUTH pa3padaThiBaeMyro
nporpamMy. Ilpu oTnaake mporpamMMmbl, BHECS KakWe-TO H3MEHEHHs, HEO0OXOJUMO
YAOCTOBEPUTHCS, YTO MpOrpaMMa cpadaThIBaeT MPAaBHIBHO, a 3TO BO3MOXKHO, €CJIM BXOJHbBIE
JaHHbIE OCTAJIUCh T€ K€, TO €CTh CreHepHpoBaHHbIE uyMcia. Korma mporpamMma ycHemHo
OTJIa)K€Ha, HY’KHO, YTOOBI MPHU Ka)JOM BBIIOJHEHUH MPOTrpaMMbl T€HEPUPOBAINCH CITydailHbIE
yucia. [t aToro HyHO Bocnonb3oBaThes pyHkmen srand() u3 ctangaptHoi Oubmmorexku C+
+. @ysknus srand() MoJy4UB LENbIH MOJTOKUTEIbHBIA apryMeHT Tumna unsigned uinu unsignedint



(6e3 3HAKOBOE 11€710€) BBIMOIHIET PAaHAOMHU3AIINIO, TAKUM 00pa3oM, 4TOOBI TIPU KaXKIOM 3aITyCKe
nporpamMMmbl GyHKIUs srand() TeHepupoBana ciydailHele uncia. [Iporpamma, ucnonb3yromas
¢bynkuio srand() U1 paHIOMHU3aIMU TeHepaTopa ciydaiHbix yucen rand():

// srand.cpp: onpenensieT TOUKy BXOJAa JIJIsi KOHCOJIBHOTO MPUIIOKECHHUS.

#include "stdafx.h" #include <iostream> using namespace std;

int main(intarge, char* argv[])

{

unsigned rand_value = 11;

srand(rand_value); / pangoMuzanusreHepaTopaciydaiapixuncencout<< "rand value ="
<<rand value<<endl,

cout<< "l-random number =" << 1 + rand() % 10 <<endl; // mepBbIii 3amycKreHeparopa
CIIy4alHBIX YUCET

cout<< "2-random number =" << 1 + rand() % 10 <<endl; // BTOpoOIii 3amyck reHepaTopa
CIIy4alHBIX YUCET

system("pause"); return 0;

J

3aganue Ne 3. PazpaboraTs 0000MIEHHBIN TPUMEDP HCTIONH30BAHHS aBTOMATHYECKOTO
re’HepaTopa cilydailHbIX yHces ¢ MacuTadupoBanueM. [Ipumep paboThl mporpaMmsl:

// srand_time.cpp: omnpesenseT TOUuKy BXoJa JiIsl KOHCONbHOTO punoskeHus. #include "stdafx.h"
#include <iostream>

#include <ctime> using namespace std;

int main(intarge, char* argv[])

{

srand( time( 0 ) ); // aBTomaTHueckasgpanaoMuzanusicout<< "rand value =" <<'1 + rand() % 10
<<endl; system("pause");

return O;

}

Teneps ipu KaXKa0M cpabaTBIBAHUH MTPOTPAMMEBI Oy IyT T€HEPHPOBATHCS COBEPIIICHHO
clly4aifHble yucia B uHTepBaie ot 1 1o 10, BKIIOYUTENbHO.

3aganue Ne 4. Pa3pabotats reHepaTop ciydyaifHbIX cUMBOJIOB. COpMUPOBATH CIIy4aiHYIO
CHUMBOJIbHYIO TIOCJIEIOBATEIEHOCTD.

KouTpoJsbHbIe Bonpocsl

aK co3JaTh T€HEPATOP CIIYyYaHBIX CHMBOJIOB B BELIOPAHHOM SI3BIKE
MPOrPaMMUPOBAHUA?

aK CTeHEpHUPOBATh CIy4allHBI CUMBOJ U3 OINPEICICHHOTr0 Habopa CHUMBOJIOB?

aK yOeIuThCs, YTO CTCHEPUPOBAHHBIA CUMBOJI SIBJISIETCS YHUKAJIbHBIM WJIN HE
MOBTOPSAETCS B MPEBIAYIINX T€HEPALUIX ?

aK CO3/1aTh T'€HEPATOP CIYUYalHON CTPOKH U3 CUMBOJIOB OMIPEACICHHOMN JTUHBI?

aK 00eCIeunTh HACTPOMKY BEPOSITHOCTU MOSIBICHUS OMIPEACICHHBIX CUMBOJIOB MPH
Tr€HEpalu CIIy4alHbIX CUMBOJIOB?

aKnuM 00pa3oM MOYKHO OTJIQKHUBATh TEHEPATOP CIIYUYAMHBIX CHMBOJIOB U MPOBEPSTH
MPaBWIHLHOCTH €0 PadoTHI?

aK co3AaTh (PYHKIMIO JJIsl TEHEpalMK CIIy4ailHOM TOCIe0BaTEIbHOCTH CUMBOJIOB
3aJaHHOW JJIMHBI?

aKkiuM 00pa3oM MOXKHO 00pabaThIBaTh BO3MOKHBIE OIIMOKH U UCKITIOUEHUS MPU
Tr€HEpaly CIIy4alHbIX CUMBOJIOB?

aK MPOBEPUTH PABHOMEPHOCTH PaCIpe/ICTICHHS CITy9aiiHbIX CHMBOJIOB, YTOOBI



n30eKaTh MPEB3ITOCTH WU CMEIIECHUS B pe3yJIbTaTe reHepaun?
peanr30BaTh reHEPaTOp CAyYalHBIX CHMBOJIOB C 3aJITaHHBIMU TTapaMeTpaMu, TAKUMHU
KakK JIJTMHA CTPOKH, JOMYCTUMBIE CUMBOJIBI M OCOOBIE YCIOBUS
(HampuMep, YHUKAJIbHOCTh CUMBOJIOB)?

IIpakTuueckas padora Ne34
HUHTET'PAIIUA MOAYJISI BUHOPOPMAIIMOHHYIO CUCTEMY

He.m; paﬁoTLI: MOJy4YEeHUE HABBIKOB HHTETPALIUN MOIYJIel B HH)OPMALIMOHHYIO CHCTEMY.

IopsiioK BbINOJIHEHUS PadOThI
—BBINOJIHUTH 3aJaHNC;

—TI0Ka3aTh MIPENOJaBaTelo;

—OTBETHUTh Ha BOIIPOCHI MIpenoaBaTes.
Bpemst BoinosiHeHus: 2 4

Teopernveckasi yacTb
ITonsTe Mmomyns.
VYrpasnenue MOLYISIMU.

Pa0ouee 3ananue

3aoanue Ne 1. Co3nats aiin, comepaliuii CBeACHUS 0 cliave cTyaeHTamu ceccun. CTpyKTypa 3alucu:

HWHACKC I'PYIIIEGL, q)aMI/IJ'II/IH CTYACHTA C €ro nHulajgIaMu, OLCHKHA 11O YETHIPEM 3K3aMCHAM U IIATH 3a4€TaM

(«3» 03HAYaeT 3a4eT, «H» — He3aueT). DK3aMeHBI M 3a4eThl HyMepoBath Iudppamu. KonudecTBo 3anwuceii B

(haiine HE MEHEE TBAIIIATH.

IIpu pazpaboTke NpUI0KEHUS UCTIOIb30BaTh CTAHIAPTHBIE MOAYIIH.

3aoanue Ne 2. Pazpabortath mporpamMmy, MHTETPUPYIOLIYIO MOJIYJIH U3
MPUJIOKEHNUs, pa3paboTaHHOTO B paMKax 3amaHust Nel, BBIBOASIIYIO

CIIeAYIOLTYIOMH(pOPMALIHIO:

— (bamMIITIH HEeYCIIEBAIOIINX CTYICHTOB C YKa3aHUEM WHAECKCOB TPYII U

BHJa3a]J0JDKEHHOCTH;

— (bamMIITUH CTYICHTOB, CIABIINX BCE 3a4€ThI U MOJIYYHBIINE HA 9K3aMEHAX YETBEPKU

UISATEPKH;

— cpeaHuit 6aj, MOIYYSHHBIH KaXKIBIMCTYIEHTOM.

IbHBIC BOIIPOCHI

aKuM 00pa3oM MOKHO MHTETPUPOBATH MOJIYJIM B CYIIECTBYIOIIYI0 HH(DOPMAIIUOHHYIO
cucremy?

AK€ METOJIbI WUIM MPOTOKOJIBI MOXKHO MCIIOJIB30BATh VISl CBSI3U U OOMEHA JaHHBIMU
MEXy MOJIYJISIMUA B MH(OPMAITMOHHOM cucteme?

aK peajan30BaTh MEXaHU3M aBTOMATHYCCKOT'O0 OOHAPYKCHHS M PETUCTPAIIUA MOTYJICH
MIPU MHTETPALKU B UHPOPMALIUOHHYIO CUCTEMY ?

aKnuM 00pa3oM MOYKHO 0OECITeUNTh O€30ITaCHOCTh M ayTeHTH(UKAIINIO TPU 0OMEHE
JaHHBIMU MEXy MOJYJISIMU B UH(OPMAIMOHHOU cucteme?

aK peajqn30BaTh MEXaHU3M ITyOIUKAIIMKN U TIOAMUCKNA Ha COOBITHS MEXKIY MOIYJISIMU B



uH(popMalMOHHOU cucTeme?

aK yIpaBJISITh 3aBUCUMOCTSAMH U BEPCUSIMH MOAYJICH MPU UX UHTETPAIliU B
MH(POPMAIMOHHYIO CUCTEMY?

aKuM 00pa3oM MOXHO MOHUTOPUTH U OTCIICKUBATH pabOTy MHTETPUPOBAHHBIX
MoAayJiel B UH(pOpMaIlMOHHOUN cucteme?

aK peain30BaTh MEXaHW3M KOH(UTypallui U HACTPONKHU apaMeTpOB
WHTETPUPOBAHHBIX MOAYJIeH B HHGOPMAITMOHHOM cucteme?

aK 00ecreuYnTh MacIITAOMPYEMOCTh U THOKOCTh B MHTETPALIMU MOJYJICH B
MH(POPMAIMOHHYIO CUCTEMY JIJII BOBMOKHOCTH JOOABJICHUS HOBBIX
MoOJlyJiel B OyayiiemM?

OLICHUTD M YIYUIIUTh MPOU3BOIUTEIBHOCTh U 3 (PEKTUBHOCTh MHTETPAIIUA MOYJIEH

B UH(OPMAIIUOHHOU cucTeMe?

IlpakTHyeckas padora Ne3S
PABOTKA INIPUJIOXEHUU IJIs1 MOIAEJIUPOBAHUSA ITPOIIECCOB U
SIBJIEHUH. OTJAJIKA IPUJIOKEHUS

He.ﬂb paﬁoTbI: MOJTyYEeHHE HABBIKOB Pa3paOO0TKH U OTIAAKH MPUIOKEHUH AJ1s1 MOJEIMPOBAHUS
MPOLIECCOB U SIBJICHUH.

IHopsinok BbINMOTHEHHS PAdOTHI:

—BBIIIOJIHUTH 3aJ]aHUE;

—IMO0Ka3aTh IIPEnoJaBaTelio,

—OTBETHUTH Ha BOIPOCHI IIPENOJaBaTeIs.

Bpems BbinosiHeHus: 2 4

Teopernyeckast yacTb
TTousatue moaenu.
MoaenupoBaHue MPOLIECCOB U SBJICHU.
TexHOIOTMU MOAETUPOBAHYS IIPOLIECCOB U SBJICHUH B MPUIOKECHUAX.

Pa0ouee 3a1anue

3aoanue Ne 1. PazpaboraTh (QH3MKO-MAaTEMaTHUECKYIO MOJENb CHCTEMBI IIPH COOOJHOM IaJCHUH
¢usnueckoro tena, OPOIIEHHOTO € BBICOTHI h M majaromero cBOOOAHO B TeueHWE t BpeMeHH. [Ipu
MOCTPOSHUH MO TPHHSATH CIEIYIOIINE THIIOTE3bI:

1) najIeHue MPOUCXOJUT B BaKyyMe (TO ecTh KOA((OULIMEHT COMPOTUBIICHHS BO3/1yXa
PaBEHHYJIIO);

2) BETPAHET;

3) Macca TeJaHEM3MEHHa;

4) TEJO ABMXKETCS C OJJUHAKOBBIM ITOCTOSIHHBIM YCKOPEHHEM g B IIOOOWTOUKE.

nn

CnoBo "monens" (;1at. modelium) o3HauaeT "mMepa", "crmoco0", "CX0ACTBO C KAKOW-TO BEIIbIO".
[Ipobnema MoIenTUpOBaHUSI COCTOUT M3 TPEX B3aMMOCBA3AaHHBIX 3aJay: MOCTPOCHUE HOBOW (azamTarus
W3BECTHOM) MOJENH; HCCIENOBaHUE Mozaenu (pa3paboTka MeToAa HCCIEJOBaHUS WIN aJanTaiys,
MIPUMEHEHHNE U3BECTHOTO); UCTIOIb30BaHNE (Ha MPAKTUKE WM TEOPETHUYECKH ) MOJEIH.



Cxema mocTpoeHuss Moaeian M cucteMbl S ¢ BXOJHBIMH CHUTHalaMHd X W BBIXOJHBIMHU CHUTHajdaMH Y
n300pakeHa Ha pucyHKe 28.

~G

Hecaeoveawa cricimesma Mooeas M

Pucynox 28

Ecnn Ha BXoa M nocTynaroT curuaisl 13 X ¥ Ha BXOJE MOSBIISIIOTCSA CUTHAJBI U3 Y, TO 3aJaH 3aKOH,
mpaBwio f GYHKIMOHUPOBAHUS MOJIENH, CHCTEMBI.

Knaccudukanuio Mozaesnel IpoBOAAT 1O Pa3IUYHbIM KPHUTEPHUSIM.

Mogens — craTudecKkas, eCiy Cpeid MapaMeTpoB OMKCAHUs MOAETH HET (SIBHO) BPEMEHHOTO MapaMeTpa.
Monens — TMHaMUYEeCKasi, €CJIU CPEeH TapaMeTPOB MOEIH SIBHO BbIJEICH BPEMEHHO IapameTp.
Moens — TUCKpEeTHAs!, €CIIN OITUCHIBACT MOBE/ICHIE OPUTHHANIA JIUIIb JUCKPETHO, HAITPUMED, B
JMCKPETHBIE MOMEHTHI BpeMEHH (JUI AMHAMHYECKON MOJIENN).

Mozens — HenpepbIBHASL, €CIIM OIMCHIBAET MOBEACHUE OPUTMHAJIA HA BCEM MPOMEXYTKE BPEMEHH.
Mojenb — JeTepMUHUPOBAHHAS, €CIH JJISl KaXKJIOW JOMYCTHUMOW COBOKYITHOCTU BXOJHBIX NapameTpoB
OHA TMO3BOJISIET ONPEAENATh OJHO3HAYHO HAOOP BBIXOTHBIX MTAPAMETPOB; B MPOTHBHOM CIIydae — MOJEIb
HeeTepPMUHUPOBAHHAs, CTOXAaCTHUYEeCKas (BEpOATHOCTHAS).

Mozens — pyHKIMOHATIbHAS, €CIIM IPEACTaBUMa CUCTEMOM (DYHKLIMOHAIBHBIX COOTHOLIECHUH (HapuMep,
ypaBHEHU).

MOI[CHL — TCEOPCTUKO-MHOKCCTBCHHAs, €Ciin  MnpeacTraBuMa HEKOTOPLIMU
MHOXCCTBaMH 1 OTHOIICHUAMH UX U UXBJICMCHTOB.

MOZ[CJ'IB — JIOTU4YCCKasd, €CIIn npeacraBuMa npe€anKaTaMu, JJIOTHYCCKUMU
q)YHKLII/IﬂMI/I U OTHOLICHUAMMU.

Monenb — nH)OPMAIMOHHO-JIOTHYECKasl, €CITM OHa MpeIcTaBUMa HH(OPMAITUEH O COCTABHBIX DIIEMEHTAX,
MOJIMOJIETISIX, & TAK)KE JIOTHYECKHMMHU OTHOIICHUSIMU MEXTy HUMH.

Mojens — HTpoBasi, €CIIM OHA OMKCHIBAET, PEATTH3YET HEKOTOPYIO UTPOBYIO CUTYAIIUIO MEKITY
a51eMeHTaMH (00BbEKTaMU U CyOBEKTaMH UTPHI).

Mojenb — anropuTMHUIECKasi, €CJIM OHA OMUCAHA HEKOTOPBIM aIrOPUTMOM UITH KOMIUIEKCOM JITOPUTMOB,
ONIpENIeTSIOIUM  e¢  (YHKIMOHHpPOBaHWE, pa3BUTHE. BBemeHWe Takoro, Ha TEpPBBIH  B3IIIAL,
HETPUBBIYHOTO THITA MOJIENEH (AeHCTBUTENBHO, KAXKETCSI, YTO JII00ast MOJIENTb MOKET OBITh MpecTaBIeHa
AITOPUTMOM €€ WCCIICJIOBAHMUs), Ha HAll B3MJIA[, BIOJHE O0OOCHOBAHO, TaK KaK HE BCE MOJECIUA MOTYT
OBITh UCCIICIOBAHBI WU PEATH30BAHBIAITOPUTMHYCCKH.

Mogens — rpadoBasi, eciiu OHa MpeacTaBuMa rpad)oM (OTHOILICHHSIMH BEPILUH U COSIUHSIOINX X
pebep) wim rpadaMu U OTHOIICHUSIMU MEXTy HUMHU.

Mopens — nepapxudeckas (IpeBOBHIHAS), €CITH OHA MIPEICTaBIMa HePaXHIECKON CTPYKTY POl (JIepeBom).
Mojenb — s3bIKOBasi, JHHIBHCTUYECKAs, €CJIM OHA IPEJCTAaBIICcHa HEKOTOPHIM JIMHTBUCTHYCCKAM
00BEKTOM, (hOPMAIU30BAHHON S3BIKOBOW CHUCTEMOM WIIM CTPYKTYypoi. MHOTa Takue MOAETH Ha3bIBAIOT
BepOATbHBIMH, CHHTAKCHUYSCKHMU U T.II.

Mogens — BU3yallbHas, €CIM OHA IO3BOJISIET BH3YAIM3UPOBATh OTHOIICHHUS W CBS3H MOJCIHPYEMOU
CHCTEMBI, OCOOEHHO B TMHAMUKE.

Mojens — HaTypHas, €CJIM OHA eCTh MaTepHajIbHAs KOIUS OPUTHHATIA.

Mojens — reoMeTpuyeckas, €Cd OHAa TPEJCTABMMAa T'€OMETPUYCCKUMH 00pazaMH W OTHONICHUSAMHU
MEX]ly HUMHU.

Mogenb — WMHTAI[MOHHAS, €CJIM OHA IOCTPOCHA JUIS MCIBITAHUS WU W3YYCHUs, MPOUTPHIBAHUS
BO3MOXHBIX MYTEH pa3BUTHS M TOBEICHHS OOBEKTA IyTEM BapbHPOBAaHHS HEKOTOPHIX WIIM BCEX
napamMeTpoB MOJICIIH.

3aoanue Ne 2. Pa3pabotaTh cTaTuveckasi MOJENb IBM)KECHHs Tella M0 HAaKJIOHHOW miockoctd F = am.
Junamudeckass Mmojenb Turna 3akoHa Herortona: F(t) = a(t)m(t) wium, eme Ooiiee TOYHO W ITydIlle,
F(t)=s"(t)m(t). Ecan paccmarpuBath Toapko t = 0.1, 0.2, ..., 1 (c¢), To Momens St = gt2/2 wim yucnoBas
nocienoBatenbHocTh SO = 0, S1 = 0.01g/2, S2 = 0.04g, ..., S10 = g/2 MOXeT CIYXHTh TUCKPETHOM



MOJIENIBIO IBMKEHUSI cBOOOMHO majaromiero tena. Mogens S = gt2/2, 0 < t < 10 HenpepbiBHa Ha
npomesicymxe epemenu (0;10).

3aoanue Ne 3. PazpaboTtarh Mojenb TOMYJSALIWN PHIO, W3 KOTOPOW B TEKYIIHMH MOMEHT BpPEMEHHU
W3BIMAETCs HEKOTOPOE KOJIMYECTBO 0cOOer (MAET JIOB pbIObI). IMHAMHKA TaKOH CHCTEMBI OIpeAemseTcs
Mogenslo Buaa: xi + 1 = xi + axi — kxi, X0 = ¢, rae k — koadPuueHt BbUIOBa (CKOPOCTh U3BATHSA
ocobeit). CToMMOCTh OJTHOH IMOHMaHHOM PBIORI paBHa b py0. Llems MomenrpoBaHus — IPOTHO3 MPHOBLITH
MpY 33J]aHHOW KBOTE BBLIOBA. J[JIsl 3TOW MOJENN MOKHO MPOBOJUTH MMUTAIMOHHBIC BBIYHCIHTEIHLHBIC
SKCTIIEPUMEHTHI U Aajiee MOAU(UIIMPOBATH MOJIENb, HAIPUMED CIIEIYIOIIIM 00pa3oM.

OxkcnepuMenT 1. [[ns 3amaHHBIX MapaMeTpoB a, ¢ U3MEHsAS mapamerp K, onpeaenuts ero HauOojbliee
3HAYEHUE, IPU KOTOPOM IOIYJISIHS HE BEIMHUPAET.

OkcnepumeHT 2. s 3amaHHBIX mapaMeTpoB c, k M3MeHssl mapameTrp a, ONpeAeiuTh ero HauboJbliee
3HaYCHHUE, TIPH KOTOPOM TOMYJISALHS BBIMHPAET.

Momndukanus 1. YUuTbIBaeM €CTeCTBEHHYO THOEIb MOMYJISIIUY (32 CYET HEXBATKH ITHIIH, HAIIPHMED) C
ko3 uenToM cMepTHOCTH, paBHBIM, b: xi + 1 =xi+ axi — (k + b)xi, x0 =c .

Momudukamuss 2. YuuTbiBaeM 3aBUCHUMOCTh kKod(p¢uiuenta k o or x (mampumep, k = dx):

Ny =X+ O, —dxl:}‘_. Xg=c

IbHBIC BOIIPOCHI

aK BBIOpaTh MOJAXOAAIIYIO TEXHOJIOTHIO JUIS pa3paObO0TKH IIPHIIOKEHHUS
MOJICIIMPOBAHMSI TIPOLIECCOB U SIBJICHUM ?

aKuM 00pa3oM MOXKHO CO37aTh MOJEIb MPOIECCa UK SBJICHUS B IPUIIOKEHUH JIJIs
MOJEIUPOBAHUS ?

aK peajqn30BaTh BU3YATU3AIUI0 MOJICTUPOBAHUS MTPOIICCCOB U SIBJICHUM B
MPUII0KEHUN?

aKiM 00pa3oM MOKHO CUMYJIMPOBATh BPEMEHHBIE TTapaMeTPhl U TUHAMHUKY B
MPUIOKEHUH MOJICTTUPOBAHUS?

aK 00paboTaTh BXOAHBIC IAaHHBIC U MTApaMETPhI IJI1 MOJEITUPOBAHUS MTPOIIECCOB U
SIBJICHUH B TIPUIIOKESHUN?

aKUM 00pa3oM MOXKHO OTJIAKUBATh U MPOBEPATH MPABUILHOCTH PAOOTHI
MOJCIUPOBAHUS B TIPUIIOKECHUU?

aK peajan30BaTh BO3MOXXHOCTh HACTPOMKH U M3MEHEHHMSI TapaMeTPOB MOJICTUPOBAHUS
B MIPUJI0KEHUU ]

aKuM 00pa3oM MOKHO 00pabaThIBaTh U MPEACTABIATH PE3YIbTAThl MOJICTUPOBAHUS
IIPOIIECCOB U SIBJICHUW B MPUIIOKCHUH ?

aK OIEeHUTDb d(PPEKTUBHOCTH U TOYHOCTHh MOJICTUPOBAHUS B MPUIIOKEHUHU U TTPOBECTHU
€ro BaJIUIaIHio?

peaIn30BaTh BO3MOXKHOCTh B3aUMOJICHCTBHS M MHTETPALIMH C IPYTUMH CUCTEMaMH H

CEpPBUCAMHU B MIPHUIJIOKEHUN MOJICITUPOBAHUS TTPOIIECCOB U SIBJICHUNA?

IIpakTnyeckasi padora Ne36
"PAMMHNPOBAHUE OBMEHA COOBLHIEHUAMU MEXAY MOAYJISIMUA



He.ﬂb paﬁoTbI: MTOJTy9ICHIE HaBBIKOB IMPOTPAMMHUPOBAHHS 0OMEHa COOOIEHUIMI MEXTY MOIYIISIMH.

IopsiioK BbINOJIHEHUS PadOTHI:
—BBITIOJIHUTH 33/I1aHUE;

—TI0Ka3aTh MPETI0IaBaTEeIIO;

—OTBETHUTh Ha BOIPOCHI MIpeTogaBaTes.
Bpemsi BbInoJiHeHus: 2 4

Teopernveckasi yacTb
[onsitre u cTpykTypa cooduierns. OOMeH COOOIIEHHIMA MEX Ty MOTYIISIMU.

Pabouee 3a1anue

3aoanue Ne 1. CocTaBUTh TNPOrpaMMy, TOMOTAIOIIYI0 COTPYAHMKaM ['ocyqapCTBEHHOM HMHCIEKLIUU
6e3onacHocT gopokHoro aBwkeHus (IMB/J]) oOpaboTare cienyromue JaHHBIEC: PETUCTPALMOHHBIN
HOMEp aBTOMOOMIIS, MapKa aBTOMOOMJISL, LIBET aBTOMOOMJISL, 'Ol BBILYCKa, aapec Buagenbua. [Iporpamma
JOJDKHA TI0 TPeOOBaHMUIO MOJTF30BATENS BBIIABATh CIIeIYIOINE CBEACHUS:

. ajipeca BJaJIeNblIeB aBTOMOOMIICH 3alaHHON MapKu, ONPEIeICHHOT OIIBETA;
. BCE JIaHHbIe 00 aBTOMOOWUJIE C 3aJJaHHBIM PETUCTPALIMOHHBIMHOMEPOM;
. 6ce 0anubie 06 aBMoOMOOUNAX C U3BECTNHOU YUPDPOBOLL HaACMbIO

pecucmpayuoHHO2oHoOMepa.

3aoanue Ne 2. Ilporpammy, pazpabotannyro B 3amanud Nel, pa3duts Ha moxymu. Hampumep, co3naTsb
TaKkue MOJIYJHM, KaK TJaBHbIA (conmepxammid QyHKOuo main()), dyreHus u3 (aina B MacCUB CTPYKTYP,
BBIBOJI Ha DKPaH COAEPKMMOTO MACCHBA CTPYKTYp, COPTUPOBKA JAHHBIX (IIPU HEOOXOJMMOCTH), MEHIO,
(dbopMupoBaHUE TOKyMEHTOB UT.JI.

3aoanue Ne 3. Pa3zpaboTtaTh CXeMy MEXMOIYJIbHBIX BBI30BOB.

3aoanue N 4. TlpoaHanu3upoBaTh CcHocoObl Tepeaud  apryMEHTOB MEXIy QYHKUIMSIMH |
11e71eC000Pa3HOCTb UCHONb30BAHUS ITI00ANBHBIX JaHHBIX

KonTpoJibHBIE BONIPOCHI

1. Kakum 06pa3oM MOKHO peaTi30BaTh 0OMEH COOOIICHUSMU MEXy MOIYJISIMHU TIPH TIOMOIITA
TEXHOJIOTHH TIPOTPAMMHPOBAHUS?

2. Kak BbIOpaTh MOAXOAAIINN IPOTOKOJI 0OMEHA COOOIIEHUSIMU JIJIST B3aUMOJICHCTBUS MEKIY MOAYIISIMU?
3. Kak peanu3oBaTh MEXaHU3M OTIIPABKH U MOIyYEHHS COOOMICHUH MEXIAY MOAYIISIMH B Iporpamme?

4. Kak obecrieunTh CHHXPOHHU3AINIO U MapaJuIeIbHY0 00paboTKy COOOMIEHHH MEXKTy MOIYIISIMA?

5. Kak ympaBnsaTe odepenapio COOOIMEeHNH 1 IPHOPUTETAMH 00pa0OTKH B3aUMOICHCTBUS MEXKITY
MoyJIsIMuU?

6. Kaknum 00pa3oM MOKHO peain30BaTh CEPHAIM3ALMIO U ACCEPUATN3AIII0 COOOLICHUH U1 Tepeadn
JAHHBIX MEXY MOIYJISIMU?

7. Kak 06paboTaTh OMMOKHN 1 UCKITIOUEHHUS TP OOMEHE COOOIIEHUSIMI MEXITY MOIYIISIMH?

8. Kak peann3oBaTh MeXaHU3M TOITUCKH H PACCHUTKA COOOIEHUH MEXKTy MOIYJISIMU I BO3SMOXKHOCTH
peaxIuy Ha OTpeIelIeHHbIe COOBITHS?

9. Kakum 06pa3oM MOKHO 00eCIieYnTh 0€30MaCHOCTh M ayTeHTU(HUKAIMIO TP OOMEHE COOOIICHUIMH
MEXJLy MOAYJIAMU?

10. Kax o1ieHUTh IPON3BOAUTEIHHOCTH U 3P (EKTUBHOCTH 0OMEHA COOOIIEHUSIMI MEXITY MOIYJISIMH B
MporpaMMe | TIPOBECTH €TI0 ONTUMHU3AIUIO?

[TpakTuueckas padora No37
OPTAHU3ALIUS ®ANJIOBOIO BBOJA-BBIBOJIA IAHHBIX



a 7.1

eab padOThI: noTyYUTL NPAKTUYECKUE HABBIKK IPOrPAMMHUPOBAHHMS 3a/1a4 BBOJIA-BBIBOJIA C
UCTIONIb30BaHueEM (haiioB.

IHopsinok BbINMOTHEHHS PAdOTHI:

—BBITOJIHATH 33/IaHUC;

—II0Ka3aTh MPET01aBaTeIIo;

—OTBETUTH Ha BOIPOCHI MIPEIIOIaBATEIIS.

Bpems BoinosiHeHus: 2 4

Teopernyeckasi yacTb

Opranuszanust BBoaa U BbiBoaa. MailsioBasi cucrema
Omnepanuu BBOJIa/BBIBO/IA B s13bIKe C OCYIIECTBISIOTCS Yepe3 MOTOKH. [10mox - 3TO JIOTHYECKOE
YCTPOWCTBO, BBIJAIOIIEE W TPUHUMAROIIEE HH)OPMAIIHIO.
C TOTOKOM CBSI3aHO TOHSTHE BHYTPEHHETO YyKasarensl, KOTOPBIM OMpeeNsieT MO3UINI0, C
KOTOPOH HA4MHACTCS CIICAYIONIas OINepanusi YTCHHs WM 3amucu. [Ipw Kaxmoi omepanuu
YTCHUS WM 3aIFCH MPOUCXOTUT aBTOMATHIECKOE TIEPEeMEIICHHIE YKa3aTes.
B s3pike C (C++) popmar cranmapTHBIX (aiiiioB BBOJIa/BBIBOJIA OMKMCAH B 3ar0JIOBOYHOM (aiiie
stdio.h. mena cranmapTHeIX (haiinoB BBoga/BeiBoAa /s si3bika C (C++) mpencTaBiieHbl B Ta0M.
7.1. B MOMEHT Hauayia BBIIOJHEHHUs nporpamMMmbel Ha s3bike C (C++) aBTOMaTHYECKH
OTKpBIBAIOTCS TpH moToka: stdin, stdout, stderr.

IloToxu, onpenessiemblie B sizbike C u C++

Wms cTaniapTHOTO Onucanue
(haiina

stdaux ITocnemoBaTenbHBIN BBOJI/BBIBOJ,

stderr BuIxogH0I TOTOK OIIHOOK

stdin CTtaHapTHBIN BBOJ

stdout CtaHJIapTHBIN BBIBOJT

stdprn BrIBO/1 HA IpUHTEP

C++ momnepkuBaeT BCIO CHUCTeMy BBOJAa/BbiBoJa C M 100aBiseT K HEH JOMOTHHUTEIbHBIC
BO3MOJKHOCTH, CBSI3aHHBIE B OCHOBHOM C BBOJIOM/BBIBOJIOM OOBEKTOB. OmHcCaHUE CPEACTB IS
co3iaHusi MOTokoB B C++ mpeacTaBieHO B 3arojoBoYHOM daiine iostream.h. Korga naunnaer
pabortath nporpamma Ha C++, OTKpPBIBAIOTCS MTOTOKH, IPUBEACHHBIC B Ta0. 7.2.

Tabnuua 7.2
IloToxn, onpenessiemble B si3pike C++
WNwms cranpapTHOTO Ormucanne
(aiina
cin CraHgapTHBIN BBOJ - KJIaBUATypa
cout CtaHJapTHBINA BBIBOJI - 9KpaH
cerr CrangapTHas ommoka - YKpaH
clog bydepuzoBannas Bepcus cerr - SKpaH

daiinosas cucrema sa36IK0B C 1 C++ cOCTOHUT Kak OBl U3 IBYX YPOBHEH: JIOTHYECKUX (PaiiIoB U
¢usndeckux (aiaoB, c KOTOPHIMH JIOTHUECKUE (Paiiiibl BCETAa CBA3aHBI.

Jlornueckuii ¢aiin onmchBaeTcs Kak yka3aTeldb Ha OTKpeiBaeMblii moTok FILE * m cmyxwur
CPEACTBOM B3auMOJIEHCTBUA C (uszndyeckuM daitmom. MMs usnueckoro ¢aiina nosisisercs B
IporpaMMe BCEro OJAMH pa3, B TOT MOMEHT, KOIJla IPOUCXOJUT OTKphITHE (haiina,
ocymuectsisieMoe ¢pyHkuueit fopen() 1 0THOBPEMEHHO €0 CBSI3bIBAHUE C JJOTMUYECKUM (haiiiom.
OCHOBHBIMU JICHCTBUSMU, MPOU3BOJAUMBIMU HaJl (ailjlamMu, SIBISIOTCS UX OTKPbITHE, 00paboTKa
u 3akpbiTHe. OOpaboTka (haillIoB MOXKET 3aKIIH0YAThCS B CYUTHIBAHUM OJI0Ka JTaHHBIX U3 IIOTOKA B



OINEPAaTUBHYIO MaMATh, 3aMUCh OJIOKA JAHHBIX U3 ONEPATUBHOW MAaMATH B MOTOK, CUUTHIBAHHE
OTIpEICIIEHHON 3alMCH JIaHHBIX U3 TIOTOKA, 3aHECCHUE OIPEeIICHHOHN 3aliCH TaHHBIX B TIOTOK.
IIpu 3TOM HEOOXOAMMO MOMHMTH, YTO TOHATHE (aiina B mamatu OBM He ompeneneHo, u
MPUOOPETAET CMBICI TOJILKO MOCTIE €T0 CBSI3U C BHEIIHUM (PU3HUYECKUM (hailioM.

TexcroBble (ailiibl
Tun FILE ompenensercs B 3arojoBouyHoM (aitsie stdio.h m oObuHO mpencrtaBisieT cobOoi
CTPYKTYpY, COJEpJKallyl0 MapaMeTpbl peaju3allMd I0TOKa, Takue Kak anpeca Oy¢epos,
yKa3aTelu TMO3UINIA MOTOKAa, MapKephl OIMOOK TOTOKA U T.1I.
[Tpu pabGote ¢ TUCKOBBIMHU (aillaMM B MOMEHT MX OTKPBITHS CIEAYET 3a/laTh PEXUM JOCTYyIa,
9TOOBI ONPEACTUTh, K KaKoMy (hailiry OCyIIecTBISIETCS JOCTYIT: K TEKCTOBOMY HJIH IBOMYHOMY, a
TaKXKe CIoco0 JOoCTyna: 4YTeHHe WM 3amuch. Bce 3To BhImomHsercs ¢ynkmuen fopen(),
AMEIOIIENH CHHTAKCHC:

fopen("ums_daiiaa", "pexum_gocryna")

Pexxumel noctyna k daitnam g ¢dynkuun fopen() npruseneHs! B Tadi. 7.3.

Tao6smna 7.3
Pexxumbl 1octyna K gaiiiam
Pexn Onucanue
M

r |OTkpeITh (alim TONBKO IS YTCHUS, MOIU(DUKAINAN
(haiina 3anpenieHsbl.
w |Co3mate HOBBIA ¢aitn Toimpko i 3anucu. I[lpu
MOTBITKE OTKPBITH TaKUM CHOCOOOM CYIIECTBYIOIIUI
(aiin mpoucxoauT nepe3anuch (aiina. UYteHne TaHHBIX
u3 ¢aiisia 3anperieHo.
a |OtkpeiTh dabin g posanmucu. Ecmm  daiima ¢
YKa3aHHbIM UMEHEM HE CYLIECTBYET, OH OYJIET CO3/1aH.
r+ |OTKpBITh CymecTBYOMUN (a1 Jyisi YTeHUs U 3aIUCH.
w+ |Co31aTh HOBBIN (haiJT )1t YUTEHUS U 3aITHCH.
at |OTKpBITh CyIIECTBYIOLIMI Qailn ans Jo3amucu |
YTCHUSL.
Takum 006pa3om, 4TOOBI OTKPBITH TEKCTOBBIN (Daiisl, HATPUMED, JUIsl UTEHHUS, HYKHO MPOU3BECTH
cleyIoIne AeCTBUSA:
FILE *ft; // 0OBSABHUIN yKa3aTelb Ha (PAIOBBINA TOTOK
ft = fopen("inp_f.txt","r"); // orkpbuin ¢aiin inp_f.txt
[Tpu MOMBITKE OTKPBITH CYIIECTBYIOMIMI (ailll MOKHO JOIMYCTUTh OMIMOKY B €ro UMEHU WIH B
YKa3aHUU MYTH K HY)KHOMY (aiiimy. DTo BBI3bIBACT OMIMOKY HCIOIHEHUS MporpaMMebl. Cremayer
MPEIBUETh TMOJOOHBIE CUTYalldd W TIPOBOJUTH IMPOBEPKY BO3MOXKHOCTH OTKPBITHS (haiina.
Takyro mpoBepKy OCYHIECTBHTH JOBOJIBHO JieTKO, Tak Kak ¢yHkius fopen() Bo3Bpaiaer
3HAYEHUE yKa3aTelsd B ClIydae YCIEHIHOIO ero OTKpbITusA WU 3HaueHue NULL, ecim moctynm k
¢aitny HeBo3MOkeH. [1oaTOMy 10CTaTOYHO HAMKMCATh:
if (ft = fopen("inp_f.txt","r") = NULL)
{ // obpabotka (aiina

}
TexcToBo# (haiim COCTOMT W3 MOCIEAOBATEIHLHOCTH CHUMBOJIOB, Pa3OMTONl Ha CTPOKU IMyTeM
WCTIOJIB30BaHUs YNPABIAIONIETO CUMBOJNA \n. Ha 1mucke TEKCTOBBIE (ailiibl XpaHSATCS B BHIE
CIUIOIIHOM TOCJEeI0BAaTEIbHOCTH CUMBOJIOB, U UX JIEJICHHE HA CTPOKU CTAHOBUTCS 3aMETHBIM
JUIIF B MOMEHT BBIBOJIa HA IKpaH WJIM I€4YaTh, TaK KaK UMEHHO IMPHU BHIBOJC YIPaBISIONINE
CHUMBOJIBI HAUMHAIOT BBIMONHATH CBOM (GYHKIMH. TeKcToBbie (pailyibl JIETKO MEPEHOCSTCS C
OJIHOTO TUIIAa KOMIIbIOTEpA Ha APYTOH JUIb B CIIydasx, KOIJIa OHU COJIEPKaT TOJIBKO CUMBOJIBI,
MpHUHAJIeKAIINE CTaHAapTHOMY HabOpy CUMBOJIOB.
ITpu pabote ¢ TeKCTOBBIMHU (haililaMu BO3MOXKHA MX TIOCUMBOJIbHAS WIIM TIOCTPOUYHAst 00paboTKa.

OcHOBHBIE MeTOIbI 00PA0OTKH TEKCTOBBIX (pailioB




daiinosele ¢(yHkiMu BBojaa/BbiBoga fprintf() u fscanf() paGoratoT anamornyHo ¢yHKUUSM
printf() m scanf(), HO HMMeIOT JOMOJHUTENBHBIN AapryMEHT, SIBJISIOIIMNCS yKa3aTelleM Ha
(bailnoBblil MOTOK.
Ipumep 7.1.YteHue ogHoro A1emMeHTa U3 ¢aiina, 00paboTKa 1 3aIUCh pe3yIbTaTa B TEKCTOBBIM
daiin.
#include <stdio.h>
#include <conio.h>
#include <stdlib.h>
void main()
{ FILE *f;
int dig;
if (f = (fopen("inp_£","r")) ==NULL)  // oTKpbIThhainassaTeHus
{ printf("HeBo3moxHO OTKpHITH (paiin!\n");

exit(0);
}
fscanf(f, "%d", &dig); // cantaTh 3HaueHue dig u3 daiina
fclose(?); // 3aKpBITH (aiin
f=fopen("out f","w"); // OTKPBITH (haiiyl 7S 3aIUCH
fprintf(f, "MsI npountanu yucio %d", dig);
fclose(f); // 3aKpbITH (ailn
}

MpbI uCmob30BaIl OJMH M TOT K€ yKas3aTellb Ha (DailJIOBBIN MOTOK JIBAXKIbI, TAK KaK TMPEK/IE,
geMm 0o0pamiatbCs K HEMY BTOPUYHO, 3aKPBUIM CBSI3aHHBIA C HUM (aili 1 0CBOOOAMIN, TaKUM
o0pa3oM, yKasaTelb.

B npuenennom npumepe uMms Qaiinia ObLIO 3aMMCaHO HEMOCPEACTBEHHO B ONIEPAaTOpPE OTKPHITHS
¢aitna. Ho MOXHO cooOluTh MM OTKphIBaeMoro ¢aiiia, BBeIs €ro C KJIaBHATypbl MU
MOJIb3YSICh APTyMEHTAaMU KOMaH/IHOM CTPOKH.

IIpumep 7.2.Hanucate mnporpammy, KOTOpas CKMMaeT cojaepkumoe (haiina, 3amucbiBas B
BBIXOHOM (hailsl UMb KaXKABIH TPETU CUMBOJ M3 BXOJHOTO (haiina.

#include <stdio.h>

#include <conio.h>

#include <stdlib.h>

#include <string.h>

void main(intargc, char *argv[])

{ FILE *f in, *f out;

intch;

char *name; // uMaBXomHOTO(aiIa
int count = 0; /| CAETUMKITIEMEHTOB

if (arge<2) // B KOMaHJHOM CTPOKE HET UMEHH
{ printf("BBeaure ums BxonHoro daiina');
gets(name);

}

elsename = argv[1]; // B3SITh UMSI M3 KOMAaHTHOW CTPOKH
if ((f_in = fopen(name, "r")) != NULL)
{ strcat(name, ".out"); // noGaBisieT paciMpeHue .out

/I x umeHnu (aiina
f out = fopen(name, "W"); // oTkpbIBaeT Qaiin A 3anucu
while((ch = fgetc(f in)) != EOF)
if (count++ % 3 ==0)
fputc(ch, f out); // BBIBOJIUT Ka)/IbIi TPETHUI CUMBOJI
fclose(f in);
fclose(f out);



3aJjaHue

}

elseprintf("HeBo3MoxHO OTKpHITH (haiim\n ");

}

[Ipu pabote ¢ TekcTOBbIMU (haiilaMu BO3MOXHA HE TOJIKO IMO3JIEMEHTHasi 00paboTka (ailnos,
HO U TIOCTPOYHas.

IIpumep 7.3.Iloctpounoe ureHue HHPOPMAIMK U3 BXOAHOTO (haiiia U BBIBOJI €€ Ha SKpaH Kak Ha
CTaHJApTHOE YCTPOMCTBO BHIBOJIA.

#include <stdio.h>

#include <conio.h>

#include <stdlib.h>

#include <string.h>

void main(intargc, char *argv[])

{ FILE *f in;
charbuffer[256]; // MakcuMasbHas JTMHA CTPOKH - 255 CUMBOJIOB
char *name; // ums BxogHOrO Qaiina
if (arge<2) // B KOMaHAHOU CTPOKE HET UMEHU
{ printf("BBeaure ums BxoaHoro daiina'");
gets(name);
b
elsename = argv[1]; // B3SITh UMSI U3 KOMaHTHOM CTPOKH

if ((f_in = fopen(name, "r")) = NULL)
{ while (fgets(buffer,255,f in)) != NULL)
{ fputs(buffer, stdout);
fputc("\n', stdout);
}
fclose(f in);
}
else printf("HeBo3mMoxHOOTKpHITH(DaMI\n ");
}
B mukne while mpucyrctByroT aBe ¢aiinoBeie (QyHKIIMH pabOTBI co cTpokamu: fgets() mus
YTEeHUs CTPOKHU CUMBOJIOB B Oydep u fputs() - mst 3anucu copepxkumoro Oydepa B daiin.
3akpeITh (haili HE MEHee Ba)KHO, YeM OTKpBITh €ro, TaK KaKk B 3TOT MOMEHT HPOHCXOUT
3all0JTHEeHHE STYEHKH TaOMUIbI pa3MelieHus (ailioB 3HaUeHUEM, KOTOPOE SBJISIETCS MPU3HAKOM
3aBepuieHUs (aiiyia 1 ycTaHOBKa aTpuOyTOB (aiina.
Kpowme Toro, BeIBOJI TekcToBOrO (haiina OydepuszoBaH. ITO 3HAYMUT, YTO B TOT MOMEHT, KOTJa
pabotaet ornepaTop 3amucy B (aiti, pakTudeckas 3amuch MOKET M HE MMPOUCXOIUTH, TOCKOIBKY
peanbHO CHayajga IPOUCXOIUT 3aloJIHCHHE JaHHBIMU TeKcToBoro Oydepa, a moTom ero
COJZIEP)KMMOE 3aIMChIBACTCSl HAa JWCK. 3amuch Oydepa MPOMCXOIUT KaK TOJIBKO OH OKaXeTcs
MOJTHOCTBIO 3aTOJIHEHHBIM WJIM TPU BBINOJHEHUM CHEIMAIbHBIX KOMAaH] MPUHYIUTEIbHOM
3amuc Ha Juck. llpomecc 3ammcu  Hemo3amoilHEHHOTO Oydepa Ha HCK Ha3bIBaeTCs
@mowuposanuem W OObIMHO BbIMONHAETCS ¢ nomoursto  ¢yakmmu  fflush(f out). Ilpu
HEOOXOJMMOCTH 3aBEpIIMTh PAa0OTy Cpa3y CO BCEMH OTKPHITHIMH (hailaMu TIOJB3YIOTCS
¢yukuueii flushall().
3akpbiTHe (Qaitna nocpeactBsom  ¢yukiun - fclose(f out) Takxke BKIIOWaeT —mporecc
(IIMpoBaHus, TO €CTh NepeHoc nHpopmanuu u3 Oydepa Ha JAUCK.
JIOCTyn K 2J€MEHTaM TEKCTOBBIX (hailJIoB BO3ZMOYKEH TOJBKO B TMOCJIEIOBATEIIEHOM PEXUME Kak
Ipu 3anucHu (aiina, Tak U Ipu ero YTeHUH.

Hanummure nporpammy cornacHo Bamemy BapuaHTy 3aaHus.
BapuanTsl 3a1aHuii

Howmep 3amanue
BapuaHTa




1, 14 Cry4aifHbIM oOpa3om cO3/1aTh Tabnuiry nap
LIEIOYHCIICHHBIX 3HA4YeHUI M 3amucaTth €€ B TEKCTOBBIN
(aiin B BUIE:
XY
5 1
2 8
12 3
Cuutarh u3 (paiina mapsl 3HaYCHUH U B TeX U3 HUX, TJe
X>Y , noMeHATh 3HaueHus X U Y Mectamu. Pesynbrar
3anucaTh B JPYyrOdl TEKCTOBBIM (ailyi Takoro xe
dbopmara.
2,15 Bectun c KJIaBUATYyPbI IIOIIApHO 3HAYCHUSA
BEIIECTBEHHOTO TUIIA U 3aITMCAaTh UX B TEKCTOBBIN (aiii B
BUZE TaONHUIIBI Cleayomero gopmara:
XY
2.1 3.7
6.2 54
Cuutare w3 (aifla TOJTydeHHbIE MMaphl 3HAYCHHHA U
CO311aTh U3 HUX ApYroi ¢aiin Buja:
sin(x) :cos(y)
3HaveHune sin(2.1) : 3rauenne cos(3.7)
Howmep 3amanue
BapuaHTa
3,16 Cry4aitHpIM 00pa3oM co3laTh TaONHWIly Map 3HAYCHUH U
3anmcarh €€ B TEKCTOBEIN (haillr B BUE:
n * c
5 * m
7 * a
3 * q
Cuutarp u3 (haiinma mapsl 3HAYSHWH W CO3MIaTh U3 HUX
JPYyTOi TEKCTOBBIH (haiin BuIa
mmmmm
aaaaaaa
999
4,17 Cry4aitHpIM 00pa3oM co3aTh TaOIUILy map
LIEIOYHCIIEHHBIX 3HAYEHNUH U 3aMcaTh €€ B TEKCTOBBIN
¢aiin B BUAE:
XY
51
2 8
12 3
Cunrats u3 (aiiya mapsl 3HaAYCHUH U B TEX U3 HUX, TAe X
KpateH Y , IOMETHTb CTPOKY TaOJIMIIbL:
XY
5 1 kskosk
2 8
B TOM ke (parize.
5,18 CrydaitHpIM 00pa3oM cO3/1aTh TAOJHWIly Map 3HAYCHUHA U




3anucaTh €€ B TeKCTOBBIN (Daiiyl B BUJIC:
abc

5.2 4.6 2.5 MOJKHO
1.2 8.9 2.3

Cuutarp u3 (aiiya 3amMcaHHbIC JaHHBIC M ONPEACIHTD,
MOXXHO JIH TOCTPOMTH TPEYTrOJbHHUK C  TaKUMHU
ctopoHamu. [lOMETUTh  COOTBETCTBYIOIIUE  CTPOKHU
TaOIUIBI (B TOM Xe daiine).

Howmep
BapHaHTa

3aganue

6, 19

Coznatp TEKCTOBBII ¢aiin, coaepKalum
LIEJIOYHCIICHHBIE 3HAUSHHUSI, CIIeYIOMEro ¢popmara

5 21 4 37 52 9...0upenenuth, ABISIOTCS JIUA
3HAYCHHS, HaXOAsIMecs B (aiiie, ynopsaoueHHBIMHU 110
BO3PACTaHUIO.

7,20

Co3maTh TEKCTOBBIN (aiis, comeprKaliii BEIeCTBEHHBIE
3HAYCHWS, CIeIyIoNero opMara

53 214 374 526 9.2 ... Cuurars u3 daiina
3allMCaHHbIE JIaHHBIE M ONIPEJEIUTh MaKCHMaJIbHOE
3HaueHHe. Ecau OHO HaxoAuTcsd B NEpPBOHM IIOJIOBHHE
¢aira, 3aMEHUTh €r0 CyMMOH  MOCTEIyIOIINX
3JIEMEHTOB, €CJIM BO BTOPOM — CyMMOW NIpeIbLAYLINX
JJIEMEHTOB.

8,21

CrnygaitHpiM ~ oOpa3oM  co3mare  Tabnmimy — map
LEJIOYNCICHHBIX 3HAYEHUN M 3amucaTrbh €€ B TEKCTOBBIN
¢aiin B BUIE:
XY

5 25

1 3

49 7
Cuwnrath 13 (aiina mapel 3HaYCHUH U B T€X U3 HUX, e X
SIBJIIETCSL TOYHBIM KBaJpaToM Y MM HAaoOOpOT, HailTH
cymmy 3HadeHuil X wuY. Pe3ynbrar 3anucaTts B Apyrou
TEKCTOBBIH (haii1 B BHIC

X Y sum
5 25 30

1 3

49 7 56

9,22

CrnyvaliHeIM 00pa3oM co37aTh TAOIHUILY Tap
[ETOYMCIIEHHBIX 3HAYEHHUI U 3aIKCaTh €€ B TEKCTOBEIM
¢aiin B BUC:
XY

5

2

12

W o0 —

Cuwnrath u3 ¢aiina napbl 3HAYCHUH U B TEX U3 HUX, T Y
KpateH X, a X — YeTHOE, IOMETUTh CTPOKY TaOJHIIBL:
XY .
510
2 8 sk
12 3




B TOM e (ariie.

10, 23 CrnyvaiiHeIM 00pa3oM co3faTh TaOJNWIy Map 3HAaYeHUi u
3amucarh €€ B TEKCTOBBIN (aiin B BUAE:
abc
5.2 4.6 2.5 MO’KHO
1.2 8.9 23

Cuutath u3 (aiija 3amMCaHHbBIC JaHHBIC M ONPEACIHT,
MOXHO JIn IMOCTPOUTH TPECYTroJIbHUK C TaKUMH
cTopoHamMu. B coOoTBeTCTBYIOMMX CTpOoKax (Te MOXKHO),
yKazaTh IUIOMAJb MOJNYYCHHOTO TpeyroibHuKa (B
Japyrom oaiine).

11,24 Coznmath  TEKCTOBBIH  (paiin, colepKamuid — IeJbie
3Ha4YeHHs, CIEAYIOMEero popmara

5 3 21 4 37 52 9 2...Cuurarh u3 daitna
3aMMCaHHbIC JAHHBIE M  OMNPEACIUTh MUHUMAIBHOE
3HaueHne. Ecii OHO KpaTHO TpeM, 3aMEeHHTH KakIoe
TpeTbe 3HaueHue (aiiya HyleM, ecid KpaTHO ISTH —
3aMEHUTh €ro CYMMOH TIEpBOTO U  IOCJIEIHEro
3JIEMCHTOB.

12,25 CrnyvaiiHeIM 00pa3oM co3faTh TaOJUIy Hap 3HAaYeHUi u
3anucaTh €€ B TEKCTOBBIN (haiiyl B BUIC:

n * c
5 * m
7 * a
3 * q

[IpeobpazoBaTh 3Ty TabNHIy IO CleayromeMy o0pasily
(mpeobpazoBaHus MPOU3BOANTH B HCXOTHOM (haiiie)
n * c #

5 * m mmmimm

7 aaaaaaa

3 * qqqq

[

Ecnn nepBoe 3HaueHMe He SABISETCS YHUCIOM, TO B
TPEThEeM CTOJIOIE CTOUT OJIMH CHMBOJI #

Howmep 3anaHue
BapUaHTa

13,26 BBectu ¢ knaBuaTypbl 3HaUCHHS BEIIECTBEHHOTO THIA U
3anMcaTh WX B TEKCTOBBIM (haiim B BuAC TaOIMIIBI
crienyroiero gopmara:

XY : Z
2.1 : 37 : 09
62 54 : 42

Cuutats u3 (paiina morydeHHbIe 3HAYEHUS W CO3/IaTh U3
HUX IPYyTO# (aitr Bua:

sin(max{X,Y,Z}) : cos(min{X,Y,Z})

3Hauyenwue sin(3.7) : 3nadenue cos(0.9)

KonTpoJibHBbIE BONIPOCHI

1. Kakum 00pa3oM MOKHO OTKPBITh U 3aKPBITh (halil JJis BBIMOJIHEHUS OTNIEpalliii BBOIa-BhIBO/IA B
nporpamme?

2. Kak nmpountats gansbie u3 (haiiina B mporpaMmy IIpHA OMOIIX TEXHOJIOTHH IMPOTPaMMHUPOBAHUS?



3. Kak 3anucarb gaHHBIE U3 TPOTPAMMBI B (aiiil MPpH TOMOIIH TEXHOJIOTHUH ITPOTPaMMHUPOBaHHS?

4. Kak 00paboTaTh OIMOKY MPU YTCHUU WJIH 3alIUCH AaHHBIX B (aii Mpyu HOMOIIM TEXHOIOTUI
MpOrpaMMHUPOBAHUA?

5. Kakum 00pa3oM MOKHO TiepeMeniaThest o (ailly 1 YuTaTh ero AaHHbIE MOPIMOHHO B IporpaMme?

6. Kak peanu3oBaTth oToOpaskeHue (aiiyia B maMATh U pabOTy C HUM KaK C MAaCCUBOM JIaHHBIX B
nporpamme?

7. Kak 06pabaTsiBaTh TEKCTOBBIE (aidiIbl M BHITIOMHSATH OTIEPAIlH YTEHUS U 3aIFICH B HUX B IIporpamme?
8. Kakum o06pazom MoxHO paboTaTh ¢ ABOMYHBIME (haillaMH U POU3BOIUTH ONEPALIUH YTSHUS U 3aIIHCH
OMHApHBIX JaHHBIX B Iporpamme?

9. Kak peanuzoBath padoty ¢ daiinamMy Ha yJJalICHHBIX cepBepax WM B CETH IPH TOMOIIU TEXHOJIOTHH
MIpOrpaMMHUPOBAHUS?

10. Kak oueHUTh IPOU3BOANUTENBHOCTD U 3((EKTUBHOCTE Olepalvii BBOJAa-BbIBOAA ¢ (paiinamu B
[IPOrpaMMe U IPOBECTH UX ONTUMM3ALIUIO?

[IpakTrueckas padora No38
PA3PABOTKA MOJYJIEW 3KCIIEPTHOM CUCTEMBI

I_Ie.]]]) paﬁoTbI: OCBOCHHEC TCXHOJIOTUH U METOJAUKH NNTOCTPOCHUSA SKCIICPTHBIX CUCTEM Ha
npuMepe pa3padoTaHHOW YIeOHOM SKCIIEPTHON CUCTEMBI

Iopsiiok BhINOJIHEHUSI PA0OTHI:
—BBITIOJIHUTH 33/I1aHUE;

—TI0Ka3aTh MPETI0IaBaTEeIIO;

—OTBETHUTh Ha BOIPOCHI MIPemogaBaTes.
Bpemsi BbInoJiHeHus: 2 4

Teopernveckasi yacTb
IkcnepTHas 000109ka EsWin
OBIIHUE MMOJIOKEHUSA
ESWinv. 1.0 - nporpammHuast 060504Ka Juist paboThl ¢ IPOLyKIIHOHHO-(PEeHMOBBIMU
AKCIEPTHBIMHU CHUCTEMaMH C BO3MOKHOCTBIO MCIIOJIb30BAHMSI IMHTBUCTHYECKUX TIEPEMEHHBIX.
OmnuceiBaeMasi mporpaMMHasi 000J104Ka MpeJHa3HaueHa Ui PEeLIeHUs 3a1a4 METOJIOM
00paTHOTO JIOTHYECKOTO BHIBO/Ia HA OCHOBE HHTEPIIPETAIMH ITPABHII-TIPOTYKIIUH C
UCIOJIb30BaHUEM (PpeiiMOB KaK CTPYKTYp JaHHBIX, BKJIFOYAIOIIUX B c€0s B YaCTHOCTH
JMHTBUCTUYECKHE TIEPEMEHHEIE.
BA3A 3HAHUI
baza 3nanwuii coctout 3 Habopa ppeiiMoB U MpaBMWII-NIPOAYKIHH. POopMaT BHEIIHETO
Mpe/IcTaBiICHNUs 0a3bl 3HAHUH (B TEKCTOBOM (paiiie) BBITTISIUT CIASAYIOUIIM 00pa3oM:
TITLE = <Ha3BaHuE KCIIEPTHOU CUCTEMBI>
COMPANY = <Ha3BaHH€ NPEATIPUATHSI>
FRAME I/ ppeiim
<omnucanue (ppeiima>



ENDF

FRAME /' bpeiim

<ommcanue ppeiima>

ENDF

RULE // TpaBUIIO-TIPOTY KNS
<OIMCaHUE YCIOBUM IpaBUIa™>

DO

<OIIMCaHUE 3aKI0YEHUN IIpaBuiIa™>

ENDR

RULE // TpaBUIIO-TIPOTY KNS
<OIMCaHUE YCIOBUM IpaBUIa™>

DO

<OIIMCaHUE 3aKI0YEHUN IIpaBuiIa™>

ENDR

ba3a 3HaHMI COCTOUT U3 JABYX YacTeil: MOCTOAHHOI U nepeMeHHol. [lepemenHas yacTh 6a3bl
3HAHWH Ha3bIBaeTCsl 6a30i1 TaHHBIX U COCTOUT U3 (PaKTOB, MOJTYUCHHBIX B pe3yJibTaTe
JIOTUYECKOro BbIBO/Ia. DakThl B 0a3e JaHHBIX HE SIBJISIFOTCS MOCTOSIHHBIMU. VX KOJIMYeCTBO U
3HAYEHME 3aBUCUT OT MPOIIECCa U PE3YJIbTATOB JJOTHUYECKOIO BBIBO/IA.

Mo Hauana paboTHI C HKCIIEPTHOM 000JI0UKOI 0a3a 3HAHUI HAXOAUTCS B TEKCTOBOM (aiine. B
¢aiine ¢ pacumpenneM *.klb (KnowLedgeBase) xpausatcs ¢peiiMbl 1 npaBuiIa-npoayKIuu
(6a3a 3nanwmif). [Ipu Havane paboOThI ¢ MpOorpaMMHOI 000JI0YKON HATMYKME TaHHOTO (haiina
00s13aTeNbHO. DTOT (aiil co3aeTcs MOIb30BATENIEM C TOMOIIBIO CHEIMATBHOTO PEAAKTOpa HITH
BpyuHyto. B daiine ¢ pacimupennem *.dtb (DaTaBase) xpanstcst paxTsl, MoTydeHHBIC B
npoliecce JIOTHYecKOro BeIBoIa (0a3a naHHbIX). [Ipu Havyane paboThl ¢ MporpaMMHOM 00605104KO
HaJIM4Yue 1aHHoro (Qaiina HeoOs3arenbHO. Daiin ¢ 6230l JaHHBIX CO3/1a€TCs MPOrPaMMHOM
000JI04YKO#i B TIpoIIecCce JIOTHYECKOro BbIBOJIA. [lepBble yacTh MMEH THX JIBYX (ailyioB
COBMAJIAIOT.

[Ipu pabore ¢ mporpaMMHOI 0605104KO#1 (ITOCTIE 3arpy3KU B ONEPATUBHYIO MaMSTh 0a3)
(dbpeiiMbl B paBUIIa-MIPOTYyKIIUU, HaxoauBImuecs B daiiie ¢ paciumupernem *.Kklb, ocrarorcs
Hen3MeHHbIMU. DaKThl, HaXoAUBIIMECS B Qaiiie ¢ pacimmpenueM *.dtb, MOTyT u3MeHAThCA B
MIPOLIECCE JIOTUYECKOTO BHIBOAA (MOSIBISTHCS, YAAISATHCS UM MEHSTh CBOE 3HAaUCHHE B
pe3yibTare cpabaThIBaHUS MPABMII-IPOTYKIMHA WIM JUAJIora ¢ MOJIb30BATEIIEM).

[Tpumep 6a3bl 3HaHUM:

TITLE = nns BeiOOpa MeTOa MPEACTaBICHUS 3HAHUHT

FRAME = llenb
Meroa npeacraBieHust 3HaHU: ()
ENDF
FRAME = Tun
Pemaemble 3amaun: (IMarHOCTHKA; TPOCKTUPOBAHHE)
ENDF

FRAME = O6nactp
[Tpumenenue [KakoBa o06nacth mpuMeHeHus?]: (MeIUIIMHA,;
BBIYUCIIUTEIbHAS TEXHUKA)

ENDF

FRAME = [IelicTBue



Coobmenue: ()
ENDF

RULE 1
= (Obnacts.lIpumeHeHne; METUITTHA)
= (Tun.Pemaemble 3ajaun; THarHOCTUKA)
DO
= (Metox npeacrasnenus 3Hanuil; [IpaBuna-npogyKiuu c
NpeJCTaBICHUEM HEUeTKHX 3HaHMi) 90
ENDR

RULE 2
= (O6nacts.IIpuMeHeHNe; BEIYUCIUTENIbHAS TEXHUKA)
= (Tun.Pemaemsle 3a1aun; MPOEKTUPOBAHHE)
DO
= (Mertox npexacrasnenus 3uanuii; Opeiimer) 100
= (Meron npencraBieHus 3HaHui; [IpaBuna-npogyKium ¢
Mpe/ICTaBJIeHUEM HeYeTKUX 3HaHui) 70
= (Meron npencrasnenus 3Hanui; Cemantuueckue cetu) 70
MS (HeiictBue.Coobmenne; Jlokazano mpaBmio 4)
ENDR

®PENMBI
@peliMbl UCTIONB3YIOTCS B 0a3e 3HaHUH JJIsl ONMHMCcaHusl 00BEKTOB, COOBITUH, CUTYalUH, TPOUHX
MOHSTUH U B3aUMOCBS3eH Mex Ay HUMH. PpeliM - 3TO CTPYKTypa JaHHBIX, COCTOAIIAS U3 CIOTOB
(moneit). opmar BHELIHETO NpeAcTaBieHus: GpperMoB (B TEKCTOBOM (haiisie) BBITISAUT
CIICAYIOIIUM 00pa3oM:
FRAME (<tun ¢peiima>) = <ums ¢ppeitma>
PARENT: <ums ¢peiima-poauresns>
OWNER: <ums ¢dpeiima-Brnaaenpia>
<ums ciota 1> (<tum ciota>) [<Bompoc cinota>?]: (<3HaueHue 1>;
<3HaueHwue 2>; ... ;
<3HaueHue k>)
<mMms ciioTa 2> (<Tun cioTa>) [<Bompoc cinoTa>?]: (<3HaueHue 1>;
<3HadeHue 2>; ... ;
<3HaueHue 1>)

<mMms ciioTa n> (<TUN cioTa>) [<Borpoc cinoTa>?]: (<3HaueHue 1>;
<3HadeHue 2>; ... ;

<3HaueHue m>)

ENDF

OpeitM MOKET PUHAJUIEKATH K OTHOMY U3 TpeX TUIOB (hpeiiMoB: ppeiim-kiacce (Tur
OIHCHIBAETCS 3ape3epBUPOBAHHBIM CIIOBOM "Kjacc"), ppelM-111a010H (TUIT OTUCHIBAETCS
3ape3epBUPOBAHHBIM CIIOBOM "mIa050H"), PperdM-dK3eMITIsp (THI OMUCHIBACTCS
3ape3epBUPOBAHHBIM CIIOBOM "sK3eMIuisip"). B 6aze 3HaHU comepxkaTcs GpeiMbI-KIacChl U
¢petimbi-madnonsl. [Ipu co3nannu 6a3el 3HaHUM TN PpeiimMa-KiIacca MOXKHO HE ONUCHIBATH,
3TOT THUM (PpeiiMa MOHUMAETCs 0 YMOIYaHUIO. SIBHO ClieZlyeT ONMUChIBaTh TOJIBKO TUI (peiima-
mabJoHa.

B 6a3e maHHBIX XpaHATCS TOJIBKO PpelMbI-3K3eMIUIAphL. Tak Kak 11t XpaHeHus ppeitMos-



9K3EMIUIAPOB UCTIONB3YETCs CIICLHATIbHBIN (aiin ¢ pacmmpernueM *.dtb, IBHO UX THII B 7TOM
(aiine TakkKe MOYXKHO He onuchIBaTh. (OnucaHue TUIOB GperiMOB-KIaccoB U pperMoB-
HK3EMIUIAPOB UCTOJIB3YETCs 10 MPEUMYIECTBY BO BHYTPEHHEM IpeACTaBICHUH 0a3bl 3HAHUH U
0a3bl JaHHBIX).

UM ®PEMMA, ®PPEMMA-POJUTEJISL, DPEMMA-BJAIEJBIIA, CJIOTA

Nwmena dpeiima, pperima-ponurens, ppeitma-Biaaaenbiia, cIoTa - 3TO MOCIeI0BATeILHOCTh
CHMBOJIOB (PYCCKUE W/MIIHM JTATUHCKUE OYKBBI, IU(PBI, TPoOeIbl, 3HAKU NOJYEPKUBAHNSA).

Twun ciora

Tun cnora MOKeT NpUHAJIEKATh K OJHOMY U3 TPEX TUIIOB: CUMBOJIbHBIH, YMCIEHHBIH,
JUHTBHCTHYEeCcKUi. OnrcaHue TUIA CI0Ta ONpPeAesSseT TUIl BOZMOKHBIX 3HAUEHUH CIIOTA.
O0s3aTenbHBIM ABJISETCS ONKMCAHUE THIIOB CIIOTOB YUCIIEHHOTO (OIHMCHIBACTCS
3ape3epBUPOBAHHBIM CJIOBOM "YMCIICHHBIN'") M IMHTBUCTUYECKOTO (OMTUCHIBACTCS
3ape3epBUpOBaHHBIM ciioBoM "nm'"). CioT 6e3 onvcaHus THITA TOHUMAETCs KaKk CHMBOJIBHBIN O
YMOJYaHHUIO.

Bompoc ciora

Bomnpoc cnota - nmo0ast mocneaoBaTelbHOCTh CUMBOJIOB. Bompoc cioTa He sBisercs
o0s3aTenbHBIM. B TakoM ciydae, B mpoliecce JJOrHUecKoro BbIBOA, IPYU BO3SHUKHOBEHUH
HEO0OXOIUMOCTH 33aJ]aTh BOIIPOC IMOJIb30BATENI0, KACAIOIIUICS ONPE/IeNIeHNs] 3HaYSHUSI TaHHOTO
CIIOTa, TOJIb30BaTeN0 OyAeT npeanoxkeHa GopmynupoBka: "Beibepure 3nauenue” unu "Beeaure
3Ha4eHue'".
3HayeHMe cioTa

3HaueHue cioTa - Jito0ask MoCIe0BaTEIbHOCTh CUMBOJIOB. 3HAUEHUS CIIOTa pa3JIeIsIFOTCs
TOYKaMHU C 3araThiMU. CIIMCOK 3HAUEHHH CII0Ta HE 00s13aTeIeH, OH MOXKET OTCYTCTBOBATh, B
TaKOM CJIy4ae MycThle KpyTJible CKOOKU HeoOs3aTenbHbl. Bo gpeliMe-ak3eMIUIspe y KaxkJ10To
CJIOTa MOXeET OBITh TOJILKO €IMHCTBEHHOE 3HAaUEHUE, BO (Ppeiimax-kiaccax u ppeiimax-
11a0JI0HaX YMCIIO 3HAaYEHHUH CJI0TOB HE OIPaHUYEHO.

C noMo1IbI0 CrienualIbHBIX CJIOTOB parent U owner (hpeiMbl MOTYT OOBETUHSITHCS B I€PEBbSL.
Kpowme toro, mexay ¢peiimamMu MOTYT CyIIIECTBOBATh U IIPOU3BOJIbHBIE CBSI3U Yepe3 OObIYHbBIE
CJIOTHI (3HAYEHHUEM CJIOTa B 3TOM CIIydae sIBIISIETCS UMS Ipyroro ¢peima).

[Tpumeps! ppeiitmoB:

FRAME = llenb

Meton npeacraBiieHus 3HaHU: ()

ENDF

FRAME = Tun

Pemraemble 3a1aun: (AMarHOCTHKA; IPOSKTUPOBAHUE)
ENDF

FRAME = O6nacts

[Ipumenenue [KakoBa o0nacth npuMeHeHus?]: (MeIULIMHA; BEIUUCIUTEIbHAS TEXHUKA)
ENDF

FRAME = KonungectBo

UYucno npaBui B 6a3e 3HaHUH (YUCICHHBIN): ()

Uwuciio 00bekToB B 6a3e 3HaHU (YUCICHHBIN): ()

ENDF

FRAME = [IelicTBue

Coobmenue: ()

ENDF

INPABUJIA-ITPOAYKIUU (ITPABUJIA)

[IpaBuna ucnomnp3yroTcs B 6a3e 3HaHUH U1 ONKUCAHKUS OTHOILICHUH MEXly 0OBEKTaMH,
COOBITUAMH, CUTYalIUSIMU U IPOYMMU TOHATUSAMU. Ha OCHOBE OTHOLICHMI, 3a/1aBaeMBbIX B
[IpaBUJIaX, BBIITOIHACTCS JIOTUYECKUI BBIBOJ. B yCIIOBUAX U 3aKIIFOUECHUSX ITPABUII
MPUCYTCTBYIOT CCHUIKM Ha (hpeiMbl U uX ciI0Thl. DopMaT BHEUTHETO MpeACTaBIeHUS IPaBU (B



TEKCTOBOM (paiisie) BBIMIIAIUT CIETYIOIIM 00pa3oM:
RULE <nomep npasuna>

<ycnosue 1>

<ycnoBue 2>

<ycJIOBHE m>
DO
<zakirodycHue 1>
<3aKjIroucHue 2>

<3aKJIFOYEHHUE N>
ENDR

Homep npasuia

Howmep npasuna - nienoe uncio. Hayano Hymepauuu 1 nopsiiok HyMepauuu MOXeT ObITh
MIPOU3BOJIBHBIM, HO U3 COOOPaXKEHUI 11e71ecCO00pa3HOCTH JIydllle HyMepOoBaTh paBHiia Mo
NOPS/IKY M HAYMHATh HyMEpaluio ¢ €ANHUIIBI.
YcioBue U 3aK/II0YEeHHE

dopmar 3anKcu yCIOBUN U 3aKIIFOYSHUN OJJUHAKOB U UMEET CIIeYIOIINI BUI:

<OTHOUIEHHE™> (<UMsI CJI0Ta™>; <3HAYEHHUE CJI0Ta>) <KOIPPHUIIMEHT JOCTOBEPHOCTH>
OTtHomeHne

OTHolIEHHS B YCIOBUSX M 3aKI04eHUIX MoryT ObITh EQ/= (paBno), LT/< (menbiue), GT/>
(6onpe), EX (3amyck BHenIHel nporpamMmel), MS (Beigaua cooOmienusi), FR (BeiBoa dpeiima-
sK3eMILIsIpa). B 3aKiroueHusx nmpaBui UCIONB3YIOTCS TOJIbKO oTHOIIeHHs EQ/= (paBHo), EX
(3amyck BHemIHel nporpammsl), MS (Bbrgaua coobmienusi) u FR (BeiBoa dpeiima-sx3emiuispa).
JJ1s CTPOKOBBIX 3HAYEHHM CJI0TOB MOTYT HMCIOJIBb30BaThCs TONIbKO oTHOMeHUs: EQ/= (paBHo), EX
(3amyck BHemIHel nporpammsl), MS (Bbrgaua coobmienus), FR (BeiBoa dpeiima-sx3emruisipa).
JI71st CIIOTOB TMHTBUCTHYECKOTO THITA JOMYCTUMBI BCE OTHOIIICHHS, TaK KaK C HUIMH CBSI3aHBI KaK
CTPOKOBBIE, TaK U YHCJICHHBIEC 3HAUCHUSI.
HNms ciora

Wms cota MOXKeT ObITh JIOKAJIBHBIM UJIH IN100aNbHBIM. JIOKaJIbHOE UMS CIIOTA - UMH,
COOTBETCTBYIOIIEE UMEHH CJI0Ta B HEKOTOpOoM (peiime. ['mobanbHOE nMs cioTa - ums ¢peiima,
KOTOPOMY HPUHAJICKUT CJIOT U COOCTBEHHO MM$ CJIOTA, pa3esIeHHbIC TOUKOM.

[Ipumep nokanbHOTO UMEHU clloTa: [lpumenenue

[Tpumep rnobanbHOro UMeHH cinota: Qonacms.lIpumenenue
3Ha4yeHHe C10TA

3HavyeHue cioTa - CTPOKa UJIM YKCIIO0, B 3aBUCMOCTHU OT THIIA ciioTa. Eciu B kayecTBe
3HAYEHUsI CJIOTA UCTIOJIb3YyeTCs UMs (pperiMa-11a0iioHa, TO B IPOIEcCce JOTHYECKOr0 BHIBOIA
BBITOJIHSACTCS OJTHOBPEMEHHOE ONpeieNICHHEe 3HAaUeHUH JUIsl BCceX CIOTOB JJAHHOTO (ppeiima.
Ko3¢ppuumenr nocropepHocTu

Koadduuuent nocroBeproctu - uucio ot 0 1o 100. Koadduuuent noctoBepHocTu B
3aKITIOYCHUH HCIIONB3YeTCsl IPpU (POPMHUPOBAHNY 3HAUCHHS CII0Ta (PpeiiMa-IK3eMIuIsIpa mpH
cpabaThIBaHUU MpaBUIIA.

[Tpumeps! paBuI:
RULE 1
= (O6nacts.lIpumenenune; MmeauITHA)
= (Tun.Pemaemsble 3a1aun; AMarHOCTHUKA)
DO




= (Merop npencrasiieHus 3HaHuH; [IpaBuia-npoyKIuy ¢ MpeICcTaBIeHUEeM HEUETKUX 3HAHUH)
90

ENDR

RULE 2

= (O6nacts.IIpuMeHeHNe; BEIYUCIUTENIbHAS TEXHUKA)

= (Tun.Pemaewmsbie 3a1a4n; MPOEKTUPOBAHUE)

DO

= (Mertox npexacrasnenus 3uanuii; Opeiimer) 100

= (Merop npencrasiieHus 3HaHUH; [IpaBuia-npoIyKIMK ¢ MpeICTaBIeHUEM HEUETKUX 3HAHUH)
70

= (Meron npencrasnenus 3Hanui; Cemantuueckue cetu) 70

MS (Heiictue.Coobmenne; Jlokazano npaBmio 4)

ENDR

UHTEPIIPETALIMSA IPABWI-IIPOAYKIIAH

WuTepriperanys npaBuil HAYMHAETCS ¢ BBIOOpA 1EJIM JJOTHYECKOro BbIBoIa. B kauecTBe 1enu
JIOTHYECKOTO BBIBOJIA HCIIOJIB3YIOTCS IIeJIEBBIE CIIOTHI, COJIEpKaIuecs BO ppeiime-Kiacce co
crienrabHBIM uMeHeM "Llens".

Janee onpenensieTcss NpaBUIIo, B 3aKJIIOYEHUN KOTOPOTO MPUCYTCTBYET BEIOPAHHBIN 1IeTIEBOM
CJIOT.

[Tocne onpeneneHus nmpaBuia HAYWHAETCS €r0 MHTepIpeTalys (mepedop u npoBepka
ycnosuii). [Ipu mpoBepke yCIoBUs UIIETCS COOTBETCTBYIOMIMMA cIIOT. [lepBOHAaYaBHBIN MTOUCK
BBITOJIHSACTCS B Oa3e JaHHbIX. EcM 0T UMeeT 3HaYeHue, TO OHO UCTIONIb3YeTCsl IPH MTPOBEPKe
ycnoBus. Eciiv 3Ha4€HHs HET, TO 3HAaYEHHUE CJIOTa 3alpalluBaeTCs y MOJIb30BaTEIs, C
HCIOJIb30BaHUEM MEHIO BBIOOpa CUMBOJIBHBIX 3HAYCHUH, T OKHA JUTSl BBOJA YMCICHHOTO
3HAYEHUsI, UM TOTO U JIPYToro B CIy4yae ClIoTa JUHTBUCTUYECKOro Tuma. CI0T B YCIOBUHM MOXKET
YKa3bIBaThCSl CBOMM JIOKAJIbHBIM HMEHEM MJIH INI00abHBIM (C yKazaHueMm uMeHu ¢peiimon). [1pu
JIOKaJIbHOM MMEHH CJI0Ta MOUCK HauMHaeTcs ¢ (peiimMa, HCIOIb30BaHHOTrO MOCIEIHUM TpU
JoruyeckoM BeiBozie. Takoit ¢peiim cuntaercs TekymuM. MM Texymiero ¢peiima xpanurcs B
KayecTBE 3HAUYEHHUS CJI0Ta CHEeHaIbHOrO (ppeiima, OMUCHIBAIOIIET0 KOHTEKCT Auajiora. JTOT
¢bpeiim Bceraa JOCTYIEH I IPOBEPKU YCIOBHS B IIPAaBUIIAX.

[Tpu BBOJE MOIB30BATENEM 3HAUEHHMSI CIIOTA JIMHTBUCTUYECKOTO TUIIA, POPMHUpPYETCS
YHCICHHOE 3HaYeHUe C KOA(PUIIMEHTOM JOCTOBEpHOCTH paBHBIM 100, eciiu monb30BaTelb BBEI
YHCII0, €CJIH M0JIb30BaTeNh BIOpall CUMBOJILHOE 3HaUEHUE, OPMUPYETCS] CUMBOJILHOE 3HaUCHHE
¢ koadpdunmentToM goctoBepHocty paBHbIM 100. Ecniu 3HaueHue cinoTa B mpaBuie ObLI0
CHUMBOJIbHBIM, a TIOJIb30BaTENIEM ObLJIO BBEJIEHO YHCIIEHHOE 3HaUEHHUE, TO KO3PPHUIIHEHT
JOCTOBEPHOCTH (hOPMHUPYETCS KaK 3HAUeHUE (PYHKIUH MPHUHAIICKHOCTH JTMHIBUCTUYECKOM
MEPEMEHHO (BBEIEHHOE MOJIH30BATEIEM YHCIIO UCIIOIB3YETCS B KaUeCTBE apryMeHTa (pyHKINUN
IIPUHA/JIEKHOCTH).

Koaddunuent nocroBepHocti Habopa ycaoBHUil BIYUCIAETCS Kak K03 puireHT
JOCTOBEPHOCTH KOHBIOHKIINY (MUHUMAJIbHOE 3HAUCHHUE U3 3HaUeHUH K03()(HUIIMEHTOB
JIOCTOBEPHOCTH YCIIOBUH).

Koadduuuent nocroBepHocTH ciaoTa ppeiima-skzeMIuispa, (OpMUPYEMOTro Ha OCHOBE
3aKJIIOUEHUS], BBIYUCIISAETCS KaK Mpou3BeeHre Ko (OULIMEHT JO0CTOBEPHOCTH HAbopa yCIOBUN 1
Ko uIMeHTa JOCTOBEPHOCTH 3aKitoueHus. Ecim Takoit cioT Bo gpeiime-sK3eMIuIspe yxe
€CTb, TO €ro KO3((ULHUEHT T0CTOBEPHOCTH MEHSETCS Ha HOBOE 3HaYCHHE, BHIYUCIISIEMOE T10
bopmye:

K,}Ipezynbrupymmuﬁ = Kﬂucxmmom cJI0Ta + K,Ilﬂaﬁopa ycJaoBHii ® (I'Kﬂucxoaﬂoro cnom)

Pabouee 3aganune

BBITNIOIHUTE HHCTPYKIMH NPUBEJICHHBIC HIKE _
HOPAJOK PABOTHI C IPOI'PAMMHOUN OBOJIOYKOU



HcnonaseMslil MOlyTb MporpaMMHON 0007104KH HaxoauTcs B daitne ESWin.exe.
OOmwmit Buj OKHA Tpe/ICTaBlIeH Ha puc. 1.

3KCnepTHas CUCTeMa =13

dain  Pewedwe 7

[ =

Peaynerares:

f o

B cTpoxke 3arosioBka okHa Ipu paboTe ¢ KOHKPETHOW 0a30i 3HaHHM (IKCTIEPTHON CHCTEMOHN)
BBIBOJIUTCSI Ha3BaHHE HKCIIEPTHOM CUCTEMBI (CTpOKa, 3a/1aBaeMas B 6a3e 3HaHUM
3apeszepupoBaHHbIM ciioBoM TITLE).

Crpoka MeHI0 coCcTOUT U3 NMyHKTOB: "®aia", "Pemenne" n "?".

Pabora ¢ koHKpeTHOM 0a30ii 3HaHUI HAUMHAETCS ¢ ee 3arpy3Ku. JlJig 3TOro NCrob3yeTcst
NyHKT MeHio "@aiin"/"3arpy3urs 0a3y 3nHanumii". baza 3HaHuil HaxonuTcs B (haite
pacmmmpennem *.klb. Ecnu B 3arpykeHHol 0a3e 3HaHUI BO QpeiiMax-Kiiaccax UCMOJIb3YIOTCS
CJIOTBI IMHTBUCTUYECKOTO THIIA, TO (aii ¢ OnmucaHNeM JIMHIBUCTUYECKUX ITEPEMEHHBIX
3arpy»aercs aBTOMaTHYECKU.

[Tpu HEOOXOIMMOCTH MOXKHO 3arpy3uTh 0a3y JaHHBIX U3 OJJHOMMEHHOTO (aiina ¢
pacmpennemM *.dtb. st aToro ncnonp3yercs myHKT MeHIo "®aiia"/"3arpy3urs 6a3y
AAHHBIX".

[Tocne 3arpy3ku ¢peiimbl 1 paBuiia 6a3bl 3HAHUN OTOOPAXKAIOTCS B BEPXHEH 4aCTH OCHOBHOTO
OKHa (pHc. 2)




JKCNepTHanA cucTeMa AnA BbiDopa MeToaa npeAcTaBneH...
daiin  Pewenne 7
|isﬂe=,q,m prIGopa MeTOTA M e QCTARN AHIA IHAMIGY -

Lom

Frame=1]em
Metog npegcrapnernom snamor)
EndF

Frame=Tmm
Peurassmie J8a50500(ATHO CTHES, [TPOSKTHD OB AHHE)
EndF

Frame=OBnscrs
MTprmeertermie[Iaxora ofmacTs mpioenerna? | (Me QRN EEMICIHTAME AT TEXHHES) =
b I

L]

Pesynetatar:

s ot

Jl1s Havana JIOrM4ecKoro BhIBOJIA MCIIONb3yeTcsl MyHKT MeHIO "Pemenne"/" Tlouck
pemrenusi". Ilocie BEIOOpa 3TOro MyHKTa MEHIO Ha dKpaHe MosBiseTcs okHO "Bbidop 3amaun” ¢
MepEeYHEM IIeJiel JIOTUYECKOTO BBIBOJIA, OJHY M3 KOTOPBIX TpedyeTcs BhIOpaTh (pHc. 3).
[Tepeuens 1erneil JIOrMUECKOTO BBIBOJIA OMUCKHIBACTCS BO (peiliMe-kiacce ¢ nmeHeM "Llesn".

BbIEOP 3AAYM X]

EEIEEPHTE A TATY:

MeTog mpegcTaRTEIO THAIDG

ok I DrmieHa I

B mporiecce siornveckoro BpIBO/IA, B KAYECTBE OTBETOB Ha BOIIPOCHI, 33/1aBaeMbIe
IIPOTPaMMHOM 000JI0UKOM, TOJIB30BATEINIO MPEIaraeTcsi BBIOMPATh OJHO U3 CUMBOJIBHBIX
3HAYCHUM WY BBOJIUTH YUCIICHHOE 3HaUeHHE (puc. 4).




BbIBEOP 3HAYEHUA Ed|eBon 3HAYEHMA E3

ObnacTe Konmueceo

Mpnsenense Uncno npannn B Gxve snanmi
Kaxoma obmacte npumerenna’ BEEJHTE SHAYEHHE

nte s |1E.|]

BRIH TR HAA Te0gal

0| ovema | 0k | Oveesa |

B citydae ¢ TMHrBUCTHYECKON TIEPEMEHHOM B OTHOM OKHE OYyJIeT MPeI0KEeHO BBIOpaTh OJTHO
U3 CUMBOJIBHBIX 3HAYEHUI WM BBECTH YHCICHHOE 3HAYCHHUE.

Pe3ynbTaThl IOTH4ECKOT0 BBIBOJIA OTOOPAXKAIOTCS B HIDKHEH YaCTH OCHOBHOTO OKHA C
KOMMEHTapUsIMH, KaKUM 00pa3oM ObUIO MOJIyYEHO PELIeHHe: B pe3yJibTaTe J0Ka3aTesIbCTBa
KaKoro-aubo mpaBuia win ¢ppeiiMa-sk3eMiuisipa (puc. 5).

AKcnepTHaA cMcTeMa Ans BbiGopa meToaa npeactasneH... M= E3
daiin Pewenne 7

|tit:|a~ A BE100pA METOTA TP & JCTANT SHET THAMIGE -

Frame=1]em
MeTon np eACTABNEMILT THAMIITT)
EndF

Frame=Tmm
Permasmie sagqaene arsocTime;, 0 SETHY OB AHIE)
EndF

Frame=0bmnacTe
[pioaerernie [Karose obnacte npimdetersn? | (MepopEns, SpRECTHTEIBHAT TEEHES) o I
F

1]

Peaynetatsl:

LEJTE >> hetog mps JCTARTEMELE THAMIGT

PELLIEHHE:

[(Tpasnmo 4)

Metog mpegcTasnerno spargt pernae ¢ xa 100 %

Merog npegcrapmerns snarmgr: [Tpapmns-mpogyrane: ¢ MpeACTARTEHMeM HeueTrRo: 3Harmat ¢ xg 100 %
MeTog mpeacTARTEHIA THARMIT CeManTIechIe coTH ¢ B 100 %

Heficrsue Cooburere: Joxssano mpassno 4 ¢ gy 100 %

4 Ny

Jl1s mpocMOTpa MOoCie10BaTeIbHOCTH 111ar0B, BBIIOJIHEHHBIX IPOrPAMMHOM 000JI0UKOH B
npoliecce JIOTHYeCKOT0 BbIBOJIA, MOXKHO BOCIIOJIb30BATHCS ITyHKTOM MEHIO
"Pemenne"/"TpaccupoBka". [Ipn HEOOXOIMMOCTH MOYKHO pacrevararh Win yAAIUTh
pe3yJabTaThl TPACCUPOBKH (pHC. 6).



B Tpaccuposka MEE|

EEEEEEEEES EEE EEE BTN EE N EEEEEEEEEEEEEEESE EEEEEEEEEEEE ‘
LENE »» MeToq npeacTasnerien 2-aHME —
Mpaewno 3

A0 A36IBSETCA SanoveHHe L ens MeToa npeacTasneqia sHanui=lNpaEunanNpodysL C NPELcT SENEHHEN
HEYETE.HE SHAHMHE
Aok A3sBaeTea yenoeue DoaacTe. [pledeHsrE=ra LR
HE OOKAZAHD yonoewe Uene. D prrsHeHMes s uLHS
Mpaeuno 3 HE O0KA3AHD
Mpaewno 4
A0¥33bIB3ETCA 3aknveHie L ens Meron npeacT seneHun sHaHui="F palikikl
Aoxa3pieaeTcA yonoere DanacTe. [IpHeveHeme=EoMHC AMTENBHERA TEXHHES
HaRLEH BaET D6030TE. [ DHMEHEHHE SBEIBAC T ENEHAR TENHIE &
A0KS38H0 YCAoBHE Ll enk. [ pmeneHuesBe MUC IHT BNEHAR TEXHWES
A0¥ A3 BaeTCA yonoeus Tun Pewsense 3a0auusnposk THDOBSHME
Mpaewno 1
A0 a3kIEaETCA SaknoveHte Tun Peliastiie Sa0amisaMarHocTHE 3 i
A0KA36IBAETCA YonoBHe KommecTeo Yucno npasun B 6a3e 3HaHHT: 50
Aoka3aH0 yeaosue T Yucno npasun B 6a38 sHakiicS0
A0KA3IBSETCA YoNoeue Kom4ecTao, Yucno npasun & 6838 ananui: 100
HARGEH $aKT KOmMecTEo. Yucnd npasun & 6a3e suamibie]50[rumber)
HE NOFAISHD yonosme Tin Yucno npasun & Ga3e 3xanmi: ] 00
Mpaesino 1 HE O0KA3AHO
Mpaesno 2
A0 A3LIBAETCA 35K N0NeHME Tun Peliastikie 3513 8i=NpoeKTHROBSHUE
A0KAIBIBAETCA YonoBKe KomeecTeo Yucno npasun B 6838 sHammie 100
HERAGEH $AET KONMECTED. SHEn0 NpaBun & Gase suamibie] S0[rumber)
Aowa3ano yenosue Tn Hucno npasun B Gaze sHanmil 100

EoEEEEEE LA EEmE ILm mmmIEE = ampizzme s iz as ails zicmze = Moz =iiz:

a0

Jns mpocMoTpa GppeiiMOB-3K3EMILIAPOB, MOIYUYEHHBIX B PE3YJIbTaTEe BHIBOJIA MOXKHO
BOCIIOJIb30BaThCs MyHKTOM MeHIO "Pemenue"/" IlpocmoTp 0a3bl fanubix" (puc. 7) win
IIPOCMOTPETh cojepkumoe ¢aiina ¢ pacmpenreM *.dtb (3ot ¢ailn nocTosHHO 0OHOBISETCS B
IIpoLecCe JIOTHYECKOro BbIBOAA). [Ipu HE00X0MMOCTH MOKHO YAAJIUTh OTIENIBbHBIHN CJI0T BO
bpelime-3K3eMInIsIpe, MOJHOCThIO (BpedM-3K3eMILIIp, Bce PpeiiMbI-aKk3eMIUsIphl. Bee ati
M3MEHEHUs cpasy ke coxpaHstorcs B (aiiie ¢ pacmupenueM *.dtb.



ElBaza aanHbIX |

[ e e e O
MNpsreHeHHe=EEMUCIMTENEHEA TexmHka ka=T00% [13.02.00 22:15:53)
Fomectso [13.02.00 22-20:40)
Yucno npagun B G338 aHaHEi e nesHei)=1 50 kg=1000 (13.02 00 22 20:24)
Yucno ofeerros B Ga3e 3namit{ypcnennes =50 wa=100% [13.0200 22:20:24)
Tun [13.0200 22.20:40]
Pewaemese 2agaum=npoerxTuposanve ra=1005 [13.02.00 22-20:40)
Uene (130200 22 20:40)
MeTon NpeacTaBnEHMA SHaHWR=CamaHTHYeckHe cemd ka=70% 1302 00 22 20:40)

Uganurk | Ypanurk BCE Drmena |

[TynkT menio "Pemenne"/"QuucTka 06a3bl JAaHHBIX" UCTIONB3YETCS IS YAAJIEHUS BCEX
(hpeMOB-IK3EMILISIPOB U3 3arpyKEHHOU 0a3bl MaHHBIX. T0 e JAelicTBHE MOKHO MPOJIENaTh U C
nomolbio myHkra MeHio "Pemenue"/" IIpocMmoTp 6a3bl aHHbIX" (KHOTKA "Y 1a1UTH Bee").

[TynkTer MeHto "?"/"Bbi3oB cipaBku" u "?"/"O nporpamMme" UCIIOIB3YIOTCS JUTSI IOy ICHUS
CIpPaBOYHON MH(POPMAIH U CBEJICHHUI O Iporpamme.

Jlyist 3aBepiieHust padoThI ¢ TporpaMMHOM 000109k0ii ESWin ncronib3yercst myHKT MEHIO
"Daiin"/"Beixona".

CeMaHTHYECKHE CETH
TepMuH cemMaHTHYeCKas O3HAYaeT CMBICIIOBAs, a caMa CEMaHTHKAa - 3TO HayKa, yCTaHaBIMBAroOLIas
OTHOIICHUS] MEXJY CHMBOJIAMH M OOBEKTaMH, KOTOpbIE OHM O003HAyaroT, T.€. HayKa, ONpeAeisromast
CMBICIT 3HAaKOB,
CemaHTHYECKAS CETh- 3TO OPHEHTUPOBAHHBIN rpad), BEPIIMHEI KOTOPOTO - MOHATHS, a IYTH - OTHOIICHHS
MEXJTy HAMHU.
[TonsATHSAMH OOBIYHO BBICTYINAIOT a0CTPAaKTHBIC MM KOHKPETHBIE OOBEKTHI, & OTHOLICHHS - 3TO CBSI3U
tuna: "ato" ("is"), "umeer yacteio” ("haspart"), "npunamiexur”, "mobut". XapakTepHoi 0COOCHHOCTHIO
CEMaHTHUYECKHX CeTel SBIIsIeTCS 0053aTeNIbHOE HAIMYHE TPEX TUIIOB OTHOIICHUI:
KJIacC - IEMEHT KJ1acca;
CBOICTBO - 3HAYCHUE;
TpUMep dIIEeMEeHTa Kilacca.

MoOXHO BBECTH HECKOJBKO KiaccH(UKAIHM ceMaHTHYeCKHX ceTeil. Hampumep, mo KoJiM4ecTBY THNOB
OTHOIICHMIA:

OTHOPOJHBIC (C EAMHCTBECHHBIM THIIOM OTHOIIECHHUH);

HEOAHOPOIHBIE (C PA3INYHBIMU TUIIAMH OTHOIICHUH).

ITo THmaM OTHOLIECHUI:
OuHapHbIe (B KOTOPBIX OTHOIICHHUS CBSI3BIBAIOT JIBA OOBEKTA);
napHbie (B KOTOPBIX €CTh CHENUAIbHBIC OTHOIICHHS, CBSI3bIBAIOIINE 00Jiee ABYX MOHSITHIA).



Hawnbonee yacTo B CEMaHTHUECKUX CETIX HCIOJIB3YIOTCS CIICAYIONINC OTHOLICHUS:

nn

CBs13M THIA "dacTh-1enoe" ("Kimacc-noakiacc”, "3JIeMeHT-MHOKECTBO" 1 T.11.);
(yHKUMOHAIBHBIE CBSA3H (OnpeaessieMble OOBIYHO rarojiamu "mpousBoaut”, "Buusier"...);
KOJINUECTBEHHBIE (0OJIbIIIe, MEHBIIIE, PAaBHO...);

MIPOCTPaHCTBEHHBIE (JAJIEKO OT, OJIM3KO OT, 3a, O, HA...);

BpEMEHHEbIE (paHblIle, TO3KE, B TEUCHHE. .. );

aTpuOyTUBHBIC CBSA3H (MMETh CBOWCTBO, HIMETh 3HAYEHHE...);

JIOTUYECKHE CBSI3U (W, WU, HE) U JIP.

[Ipobnema moucka pemieHust B 0a3e 3HAHWI THIIA CEMAaHTHYECKOM CETH CBOAMTCS K 3aaade MOUCKa
(hparMeHTa ceTH, COOTBETCTBYIOIIETO HEKOTOPOH MOACETH, COOTBETCTBYIOIIEH TOCTABIEHHOMY BOIIPOCY.

Ilpumep. Ha pucynke m3oOpa)keHa ceMaHTHUYecKas ceThb. B KadecTBe BeplIMH MOHATHs: YenoBek,
WBanos, Boxnra. Asromo6mib, Bua tpancnopra. [IBuraresns.

Epacuni Iexratens

E
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Heanoe S — Henopex

Puc. Cemanmuuecxas cems.

OcHOBHOe NpPeUMYIIECTBO JTOH MOJETH - B COOTBETCTBUM COBPEMEHHBIM IIPEICTABICHUSM 00
OpraHU3alluy I0JITOBPEMEHHOM NMaMsATH YEIOBEKa.

HemocraTok MoJienU - CI0KHOCTE IIOMCKA BBIBOJA HAa CEMAHTHYECKOU CETH.

1 peanuzanuyd CEMaHTHUYECKUX CETE€H CYLIECTBYIOT CIELMalbHbIE ceTeBble A3bIKM, HanpuMmep NET u
Ap. H_[I/IpOKO H3BCECTHLBI 3KCIICPTHBIC CUCTEMBbI, UCIIOJIB3YIONIUE CEMAHTUYCCKUEC CCTH B KAaUCCTBC sA3bIKA
npeacrasnenus 3Hanuil - PROSPECTOR, CASNBT, TORUS.

[Ipu popmanuzanuu co3gaHHON CEMaHTUYECKOM CETH KaK MPaBUIIO UCIOIb3YETCs €€ MaTpUYHOE
(unu TabaMYHOE) OTOOpaXKEHHE.

KoHTpoJsbHbIe BONpochI

1. Kak BBIOpaTh MOIXOSAIILYIO TEXHOJIOTHIO JIJIs1 pPa3paboTKH y4eOHOU IKCTIEPTHON CUCTEMBI?

2. KakuM 006pa3zom Obliia CIIpOSKTHPOBAHA CTPYKTYpa U apXUTEKTypa yueOHOM SKCIIepTHON
CUCTEMBI?

3. Kakoif MeToJ1 uiau moIXo/ K MHXEHEPUHU 3HAaHUH ObUT MCIIOJIb30BaH NpH pa3paboTke yueOHOM
SKCHEPTHON CUCTEMBI?

4. Kakoe 60a30Boe 3HaHME U MpaBuiia ObUTH ONpeeNeHbI s Y4eOHOM 3KCIIepTHOM CUCTEMBI?

5. Kakum 06pa3zom 66Ut coOpaHbl M CTPYKTYPUPOBAHBI JaHHBIE I 00y4eHus: yueOHOU
9KCIIEPTHON CUCTEMBI?

6. Kak mpoBounacek Bepudukaius 1 Baauganus yaeOHOM SKCIEPTHOW CUCTEMBI?

7. Kakum 00pa3zoMm MoJib30BaTeId MOTIIM B3aUMO/IEHCTBOBATh ¢ y4eOHOM SKCIEPTHON CUCTEMOM?
8. Kak peanu3oBaHa cucteMa BbIBOJIa M MHTEPIPETALUU PE3YIbTaTOB B yUeOHON HKCIIEPTHOM
cucreme?



9. Kak peann3oBaH MexaHH3M OOHOBIICHUS U MOJICP>KaHUS 3HAHUN B y4eOHOU IKCIIEPTHOM
cucreme?

10. Kak MOXHO OlIEeHUTH 3PPEKTUBHOCTD U MPAKTHUECKYIO [IEHHOCTh YUeOHON IKCIIEPTHOM
CUCTEMBI M IPOBECTH €€ arpoOaInio B peaabHo# cpene?

[TpakTuueckasa padora Ne39
CO3JIAHHUE CETEBOI'O CEPBEPA Y CETEBOT'O KJIMEHTA

Hean paﬁoTbI: Nzyuenue npotokonon cemeiictea TCP/IP, hynkuunii 1 MeTOIOB cTaHAapTa
WINSOCK, onpenemnstoriero ceteBoi nHTepdeiic s mporpaMMupoBanus cokeToB B OC
MicrosoftWindows. Pa3paboTka mporpaMMBI-KJIHEHTA B apXUTEKTYPE B3aUMOICHCTBUS ““KIUEHT-cepBep”
C “cHoib30BaHueM ceMeiictBa npotokosioB TCP/IP.Pa3paboTka nporpammel-cepBepa B apXUTEKType
B3aMMOJICHCTBUS “KIMEHT-CEpBEp” C UCIONb30BaHuEM ceMeiicTBa npoTokosoB TCP/IP n 6ubnmorexku
WinSock.

HOpﬂI[OK BBINOJIHCHHUSA paﬁoTLI:

—BBIIOJIHUTD 3aJaHHC;

—IMOKa3aThb IIpEeNnoJaBaTeliio;

—OTBCTUTbH Ha BOIIPOCHI IPENOAaBATCIIA.

Bpemsi BbinoJiHeHUs1: 2 4

Pabouee 3aJaHHue: Pa3paboraTs nporpaMMmy KIHEHTa, KOTOpas TOJDKHA!
— 3amIpaluBaTh y MOIb30BATEIL agpeC MPOrpaMMBI-CEPBEPA;
— YCTaHaABIMUBATh COCAWHEHHUE C CEPBEPOM,

— TIIepefaBaTh Ha CEPBEP JaHHBIC,

— IIPHUHHUMATH OTBET OT CEPBEPA U BBIBOJIUTH €T0 Ha DKpaH;

— 3aKpBIBaTh COEAUHEHHE C CEPBEPOM.

Teopernyeckasi yacTb

Jnst Toro 4roOBl YCTAaHOBHUTH CBSI3b C IPOLIECCOM, BBIMOJHAIOLIMMCSA Ha apyroii OBM, kinueHTckas
mporpaMma J0JDKHA co3/1aTh cokeT. COKeT B JIF0O0H COBPEMEHHON CHCTEME MPEICTaBIsIEeT COO0H 0COOBII
BUA (Qaiiina, U3 KOTOPOTO MOXXHO YUTaTh W B KOTOPOH MOXHO 3alMCHIBATH JBOWYHBIC JaHHBIC. [Ipu
ornepanusx 0OMeHa ¢ COKETOM HET HUKAaKOTO KOHTDOJISL THUIIOB, 3Ta 3a/la4ya BO3J1araeTcsl Ha IPUIIOKCHHUS.
Ha cxeme anroputma (cm. Error: Reference source not found) 6mox “Co3manue cokera’” moapazymMeBaeT
BbI30B (pyHKIMHU socket, KOTOPBIA B cilydae ycliexa CO3/1aeT COKET — MOTOKOBOE WIIH JACHTarpaMMHOE — U
CEeMEHCTBO TMPOTOKOJIOB. B JaHHOM ciydae co3fgaeTcsi HOTOKOBBIM COKET M HCIONB3YeTCsl CeMEHCTBO
rpotokosoB TCP/IP.

VYcTaHOBKA COCJMHEHHS C JIPYTHM TPOIECCOM 3aKIIoYaeTcsi B OOMEHE CIelMalbHbIMU TIaKeTaMH U
BO3MOXHO TOJBKO TOTJA, KOTZA TOT MPOLIECC OXKHIAET NpHeMa COeIUHEeHWi. B mpoTuBHOM cityuae
pe3yiabTaT omnepauuu OyAeT HeyJauyHbIM U OyIeT MOJIy4eHO COOOIIEHHE O TOM, YTO-IHO0 HE yAaloCh
YCTaHOBUThH COEIWHEHWE, OO0 OHO OBUIO pa3opBaHO (3aBHCUT OT peanuzanmu). s ycTaHOBKU
coeauHeHus Tpedyercs ykasaTh OBM mo [P-aapecy miam mo 1OMEHHOMY MMEHH, KOTOPOE 00s3aTe/IbHO
IODKHO OBITh TpeoOpazoBaHo B [P-ampec, m mpomecc Ha »stoii OBM (MO 1enodncieHHOMY
naeHTH(UKaTOpY, Ha3bIBAEMOMY MOpTOM). Bee 310 peanmmsyercs npu nomomu ¢(yHkumu connect. Ecnun
COE/IMHEHNE YCIIEIHO YCTaHOBJICHO, TO cpa3y IOcjie BBI30Ba 3TOW (PYHKIMH MOXHO BECTH OOMEH C
rapaHTUPOBAHHOW TOCTABKOW MakeTOB. B mpoTHBHOM ciiydae paboTa HEBO3MOXKHA.

[lepenaya u mpuem HaHHBIX, TO €CTb OOMEH C COKETOM, IIPOM3BOAMTCS BCEMU IOCTYIHBIMH B CUCTEME
cpemctBamMu oOMeHa ¢ (aitilamu, Hampumep, cucTeMHble BBI3OBHI read m write B UNIX u Windows,
oubnmuoreunsie ¢ynkuuu fprintf, fgets u 1. a. Ilepen ocymecTBieHneM mepenaddl NaHHBIE, €CIU 3TO



HEO0XOAMMO, MUPPYIOTCS KaKUM-TH00 airoputMoM. Ha mpuHUMaroiei cTopoHe MoJIydeHHBIC JaHHBIC
nemudpyroTes, U onpeaensercs (MM ONPOBEPraeTcs) WX MOJUIMHHOCTh, OT pe3yjibTaTa 4ero 3aBUCHT
JanbHenIIas padoTa ¢ STHM KIHEHTOM.

Pa3me COCAMHCHUS 03HA4YacT 06MCH CIICUAJIbHBIMU MMAKETAMH U MOXKCET MPOU3BOAUTHCA IIPU IMOMOIIHA
cucteMHOro BbI30Ba close. ®DyHkius close yYHHUYTOXKAEeT COKET, Jeias ero HENPUTOJHBIM K
WCITOJIB30BaHMIO (JIIo0ast onepanus ¢ HUM OyIeT 3aKaHIUBaThCA Heyaaueii).

3ananue 2: Pazpaborarh mporpaMmy cepBepa, KOTopas JoJKHa:

— OXHIATh 3allpOCOB OT NpOrpaMM KIMCHTOB Ha COCANHCHUC,

— YCTaHaBJIMBAaTh COCOMHEHHE C KIIMCHTAMU; IPUHUMATh JaHHbIE OT KIMEHTOB U BBIIIOJIHSITH UX
00paboTKy;

— TepechuIaTh pe3ysbTaT 00paOOTKH KIUEHTY.

OcHoBHBIE CBEiCHUS:

OCHOBHOI 3aJ1aueli CepBEPHON YaCTH sIBJILETCS 00padoTka. OOMEH TaHHBIMU C KIIMEHTCKUMHU
MpoleccaMy ecTh BasKHasi COCTABIISIONIAs YaCTh ATOH 3a7aui.

Jli1st TOro 4T00BI MPOLECCHI-KJIMEHTHI MOTJIN CBA3ATHCS C CEPBEPOM, CEPBEP CO3AAET COKET AJIsl OOMeHa
naaabiMi. Ha cxeme anropurMma (cM. Error: Reference source not found) ato npencrasieno 6:1o0kom
“Co3pnanue cokera”. [Ipon3BoanTCs Tak ke, Kak U B KITMEHTCKON IporpamMmme.

Crnenytrommuii 610k — “TlonydyeHune JTOKanbHOTO ajpeca’ — IPUHIUIHAIBHO BaxkeH. OH CIYKUT IS TOTO,
4TOOBI BCE 3aMPOCH HA COSANHEHNUS, IPUXOJISIINE Ha TaHHy0 DBM 1 oOpamiaromiyecs: K ykazaHHOMY
MOPTY, OTEPalMOHHAs CHCTEMa HAIMpaBIlsuia JaHHOMY Tporeccy. Onepaius TpOU3BOAUTCS OCPEICTBOM
CHCTEMHOTO BbI30Ba bind, B KOTOpOM yKa3bIBaeTCs CO3/IaHHBIN paHee cokeT, [P—anpec DBM (kak
paBuiIo, 3To KoHcTaHTa 0) 1 naeHTHduKaTop mpoecca, T. €. mopt. Ilocne 3toro, B ciaydae ycrnexa,
mporpaMma cepBepa BbI3bIBaeT (QYHKIUIO listen, KOTOpasi TOBOPHUT ONEPAIIMOHHOM CHCTEME O TOM, YTO
MPOLIECC OXKUAAET MOCTYIJICHHUS 3alPOCOB HAa COCMHEHHE K JaHHOMY COKETY M, UTO 3TH 3alPOChI HY’KHO
CTaBUTH B 0OYepeb YKa3aHHOU UIMHHI (B MITyKaX).

ITony4enue 3ampoca Ha COEMHEHHE IPOUCXOANT TOrAA, KOrla KIMEHTCKUI Ipoliece Boulel B 010K
“YcraHoBKa coelMHEHUs’, T. €. BbI3Bal pyHKIuIo connect. OC cepBepa MpH 3TOM CO3/AaeT KOTHIO
COKeTa, 4YTOOBI MporpaMMa MOTJIa Ha TIEPBOM 3K3eMIUISIpE MPOAOJDKHUTE paboTy, a Ha APYTOM — BECTH
00MeH ¢ MOAKITIoYUBIINMCS KireHToM. Crenyromuii 610k — “Co3aHue HOBOTO MOTOKa” —
MoJ[pa3yMeBaeT MOPOXKICHHSI HOBOW MapauIeIbHOW BETKH ITPOTPaMMBI, KOTopast OyZeT BecTH 00paboTKy
naHHbIX. B cucremax Windows 310 00b1uHO HUTH (thread), coznaBaemas rpu moMomy QyHKITHH
_beginthread, B UNIX-cucremax 310 HOBBIH Ipouecc, co3aaBaeMblid IpH oMoy Bbi3osa fork.
[epenava u npuem NaHHBIX, T. €. 0OMEH C COKETOM, TPOU3BOUTCS BCEMH JIOCTYITHBIMHU B CHCTEME
cpeacTBamMu oOMeHa ¢ (aitnamu, HarpuMmep: cucTeMHbIe BbI30BBI read u write B UNIX u Windows,
oubmmoTeunsle ¢pynknun fprintf, fgets u . m.Ilocne nmprema JaHHBIX OHU AECTTHUPPYIOTCS C TENBI0, BO-
HEPBBIX, NOJIYYUTh OTKPBITHIA TEKCT U, BO-BTOPBIX, YTOOBI ONPEAEIUTh IOUIMHHOCTD JAHHBIX. 3aTeM
€CIIM YCTAHOBJICHA MOAJIMHHOCTD JAHHBIX M TIOIY4€H KOPPEKTHBIH OTKPBITBIN TEKCT, TPOU3BOAUTCS
00paboTka qaHHBIX. [lepen oTHpaBKOi KIMEHTY pe3yabTaTOB padOTHI JaHHBIE CHOBA IU(PPYIOTCS.

KonTpoJibHBbIE BONIPOCHI

1. Yro npexacrasisietr coboit cemericTBo mpoTokosioB TCP/IP u kakue npoTOKOJIBI OHO
BKJIIOYAET?

2. KakuMm o6pa3zom ycTanoBiuBaeTcs U pazpbiBaetcs TCP-coeqnnenne Mex 1y KIMEeHTOM U
cepBepom?

3. Kakum 00pa3zom rapanTupyercs 1ocTaBKa JaHHBIX B mpoTokosne TCP?

4. Kakue ¢pynkuuu u metosl npenoctasister ctanaapT WINSOCK ans nporpamMmmupoBanus
cokeros B OC?

5. Kak peann3oBaTh CO3aHUE COKETA U €0 CBA3b C KOHKPETHBIM IIOPTOM IPH MOMOIIN
cragnapra WINSOCK?

6. Kak peanu3oBath OTHpaBKy U IpHUeM JaHHBIX Yepe3 COKET MpU MOMOIUIH CTaHAapTa
WINSOCK?

7. Kakum o6pa3om oOpabaTeiBaTh OMIMOKH U UCKIIOYEHHS, BOZHUKAIOIIKE TP paboTe ¢
cokeramu B ctanaapre WINSOCK?



8. Kakum o6pa3om peann3oBaHa MyJIbTUIUIEKCUPOBAHHE U 00pabOTKa HECKOJIBKUX COKETOB
OJIHOBpPEMEHHO pu nomouu cranaapra WINSOCK?

9. Kakum 00pa3zoM ynpaBisTh yPOBHEM HCIIOJIb30BAaHMS MTPOIMYCKHOM CIIOCOOHOCTH U
HacTpoWKaMu COKeToB Ipu nomouu ctanaapra WINSOCK?

10. Kak orieHUTh IpOU3BOJUTEIBHOCTD U 3PPEKTUBHOCTH PAOOTHI C COKETAaMH MPH MTOMOIIN
cranaapra WINSOCK u npoBecTH ONTUMHU3ALMIO CETEBOIO B3aUMOJACHCTBUS B porpaMmme?
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	​ 4. Как выйти из цикла раньше с помощью ключевого слова break в C#?
	​ 5. Как пропустить текущую итерацию цикла и перейти к следующей с помощью ключевого слова continue в C#?
	​ 6. Как реализовать вложенные циклы (цикл внутри цикла) в C#?
	​ 7. Как реализовать бесконечный цикл с помощью ключевого слова while(true) в C#?
	​ 8. Как реализовать цикл foreach для перебора элементов в коллекции (например, массиве) в C#?
	​ 9. Как выйти из внешнего цикла из вложенного цикла с помощью ключевого слова break в C#?
	​ 10. Как организовать циклическую логику с использованием рекурсии в C#?
	​ Практическая работа №9
	​ Работа с массивами
	​ Контрольные вопросы
	​ 1. Как объявить и инициализировать одномерный массив в C#?
	​ 2. Как получить длину (количество элементов) одномерного массива в C#?
	​ 3. Как получить значение конкретного элемента в одномерном массиве по указанному индексу в C#?
	​ 4. Как изменить значение конкретного элемента в одномерном массиве по указанному индексу в C#?
	​ 5. Как перебрать все элементы одномерного массива с помощью цикла в C#?
	​ 6. Как найти минимальное или максимальное значение в одномерном массиве в C#?
	​ 7. Как отсортировать одномерный массив в C#?
	​ 8. Как проверить наличие определенного значения в одномерном массиве в C#?
	​ 9. Как скопировать одномерный массив в другой массив в C#?
	​ 10. Как преобразовать одномерный массив в список (List) в C#?
	​ Практическая работа №10
	​ Работа с двумерными массивами
	​ 1. Как объявить и инициализировать двумерный массив в C#?
	​ 2. Как получить количество строк и столбцов в двумерном массиве в C#?
	​ 3. Как получить значение конкретного элемента в двумерном массиве по указанным индексам в C#?
	​ 4. Как изменить значение конкретного элемента в двумерном массиве по указанным индексам в C#?
	​ 5. Как перебрать все элементы двумерного массива с помощью вложенных циклов в C#?
	​ 6. Как скопировать один двумерный массив в другой в C#?
	​ 7. Как проверить наличие определенного значения в двумерном массиве и получить его индексы в C#?
	​ 8. Как отсортировать строки или столбцы в двумерном массиве в C#?
	​ 9. Как преобразовать двумерный массив в одномерный в C#?
	​ 10. Как создать "рваный" (jagged) массив в C# и как им пользоваться?
	​ Практическая работа №11
	​ Обработка исключений
	​ Контрольные вопросы
	​ 1. Что такое исключение в C# и зачем оно используется?
	​ 2. Как обработать исключение с помощью блока try-catch в C#?
	​ 3. Что такое блок finally и как он связан с обработкой исключений в C#?
	​ 4. Как создать собственное пользовательское исключение в C#?
	​ 5. Как выбросить исключение в C# с использованием ключевого слова throw?
	​ 6. Как можно обработать несколько разных типов исключений в одном блоке catch в C#?
	​ 7. Как использовать блок try-finally для выполнения кода независимо от возникновения исключений в C#?
	​ 8. Как получить информацию о возникшем исключении (тип, сообщение, стек вызовов) в C#?
	​ 9. Как использовать блок using в C# для автоматического освобождения ресурсов при возникновении исключений?
	​ 10. Как перехватить и обработать необработанное исключение в C#?
	​ Практическая работа №12
	​ Работа с символами
	​ 1. Как объявить и инициализировать строковую переменную в C#?
	​ 2. Как получить длину строки в C#?
	​ 3. Как объединить две строки в C#?
	​ 4. Как разделить строку на подстроки с помощью разделителя в C#?
	​ 5. Как проверить, содержит ли строка определенную подстроку в C#?
	​ 6. Как заменить все вхождения определенной подстроки в строке на другую строку в C#?
	​ 7. Как преобразовать строку в верхний или нижний регистр в C#?
	​ 8. Как очистить лишние пробелы в начале и конце строки в C#?
	​ 9. Как проверить, является ли строка числом (числовым значением) в C#?
	​ 10. Как преобразовать числовое значение в строку в C#?
	​ Практическая работа №13
	​ Использование регулярных выражений
	​ 1. Как использовать регулярные выражения для проверки соответствия строки определенному шаблону в C#?
	​ 2. Как найти все вхождения определенного шаблона в строке с помощью регулярных выражений в C#?
	​ 3. Как извлечь определенные части строки, соответствующие определенным шаблонам, с помощью регулярных выражений в C#?
	​ 4. Как заменить все вхождения определенного шаблона в строке с помощью регулярных выражений в C#?
	​ 5. Как использовать специальные символы и метасимволы в регулярных выражениях в C#?
	​ 6. Как использовать квантификаторы (например, *, +, ?) для указания количества повторений в регулярном выражении в C#?
	​ 7. Как использовать группировку и обратные ссылки в регулярных выражениях в C#?
	​ 8. Как использовать символьные классы (например, d, w, s) для сопоставления категорий символов в регулярных выражениях в C#?
	​ 9. Как использовать альтернативы (|) для указания нескольких возможных вариантов в регулярном выражении в C#?
	​ 10. Как использовать модификаторы (например, ^, $, b) для указания позиции в регулярном выражении в C#?
	​ Практическая работа №14
	​ Работа с файлами
	​ Контрольные вопросы
	​ 1. Как открыть и прочитать содержимое текстового файла в C#?
	​ 2. Как создать новый текстовый файл и записать в него данные в C#?
	​ 3. Как проверить существование файла перед его открытием или чтением в C#?
	​ 4. Как удалить файл с помощью C#?
	​ 5. Как переименовать файл с помощью C#?
	​ 6. Как скопировать файл с помощью C#?
	​ 7. Как переместить файл с помощью C#?
	​ 8. Как получить информацию о файле (например, имя, размер, дата создания и изменения) с помощью C#?
	​ 9. Как работать с директориями (создание, удаление, перемещение) с помощью C#?
	​ 10. Как записать данные в файл в формате CSV (разделенные запятыми значения) с помощью C#?
	​ Практическая работа №15
	​ Разработка приложений Windows Forms
	​ 1. Что такое Windows Forms и какую роль они играют в разработке приложений на платформе Windows?
	​ 2. Как создать новый проект Windows Forms в Visual Studio с использованием C#?
	​ 3. Как добавить элемент управления (например, кнопку или текстовое поле) на форму в приложении Windows Forms?
	​ 4. Как связать событие клика на кнопку с выполнением определенного действия (метода) в коде C#?
	​ 5. Как изменить свойства элемента управления (например, размер, цвет фона) в коде C# приложения Windows Forms?
	​ 6. Как добавить и настроить меню в приложении Windows Forms?
	​ 7. Как добавить и использовать диалоговые окна (например, окно открытия файла или сообщение об ошибке) в приложении Windows Forms?
	​ 8. Как обрабатывать ввод пользователя (например, нажатия клавиш или ввод текста) в приложении Windows Forms?
	​ 9. Как работать с многооконными приложениями в Windows Forms (например, создать новое окно или переключаться между окнами)?
	​ 10. Как развернуть и распространить приложение Windows Forms для использования на других компьютерах?
	​ Практическая работа №16
	​ Интерактивное управление параметрами приложений
	​ Контрольные вопросы
	​ 1. Как создать окно приложения с интерактивными элементами управления в C#?
	​ 2. Как добавить кнопку в окно приложения и связать ее с определенным методом в C#?
	​ 3. Как создать текстовое поле, чтобы пользователь мог вводить значения параметров в окне приложения в C#?
	​ 4. Как связать элементы управления с переменными, чтобы изменения пользовательских параметров отражались в коде C#?
	​ 5. Как добавить ползунок для выбора числового значения параметров в окне приложения в C#?
	​ 6. Как добавить выпадающий список для выбора определенных значений параметров в окне приложения в C#?
	​ 7. Как создать чекбоксы для включения/отключения определенных параметров в окне приложения в C#?
	​ 8. Как создать группу радиокнопок для выбора одного значения из нескольких в окне приложения в C#?
	​ 9. Как обрабатывать события взаимодействия пользователя с элементами управления в окне приложения в C#?
	​ 10. Как использовать значения параметров, выбранные пользователем, в коде приложения в C#?
	​ Практическая работа №17
	​ Использование таймера. Анимация
	​ 1. Как создать и использовать таймер в C# для выполнения определенных действий с определенной задержкой?
	​ 2. Какой класс нужно использовать для работы с таймером в C#?
	​ 3. Как настроить интервал работы таймера в C#?
	​ 4. Как связать событие срабатывания таймера с определенным методом в C#?
	​ 5. Как создать простейшую анимацию движения с использованием таймера в C#?
	​ 6. Как изменять координаты объекта для создания анимации движения в C#?
	​ 7. Как использовать таймер в цикле для создания плавной анимации движения в C#?
	​ 8. Как задать скорость и направление движения объекта в анимации с использованием таймера в C#?
	​ 9. Как остановить и возобновить работу таймера в C#?
	​ 10. Как обрабатывать события начала и окончания анимации в C#?
	​ Практическая работа №18
	​ Использование меню и диалоговых окон
	​ 1. Как создать главное меню в C# с использованием Windows Forms?
	​ 2. Как добавить подменю и пункты меню в главное меню в C#?
	​ 3. Как связать обработчики событий с пунктами меню в C#?
	​ 4. Как создать контекстное меню в C# для работы с элементами управления?
	​ 5. Как отобразить диалоговое окно сообщения с предупреждением или подтверждением в C#?
	​ 6. Как создать пользовательское диалоговое окно в C#?
	​ 7. Как передать данные из диалогового окна обратно в основное приложение в C#?
	​ 8. Как создать диалоговое окно выбора файла или папки в C#?
	​ 9. Как показать модальное диалоговое окно в C#?
	​ 10. Как добавить кастомные стили и темы к диалоговым окнам и меню в C#?
	​ Практическая работа №19
	​ Работа с графикой GDI+
	​ Контрольные вопросы
	​ Создание класса и объекта. Методы. Конструкторы
	​ 1. Что такое класс в C# и как он отличается от объекта?
	​ 2. Как объявить класс в C#?
	​ 3. Как создать объект класса в C#?
	​ 4. Как объявить метод внутри класса в C#?
	​ 5. Как вызвать метод объекта класса в C#?
	​ 6. Что такое конструктор в C# и зачем он нужен?
	​ 7. Как объявить конструктор внутри класса в C#?
	​ 8. Как использовать конструктор для инициализации полей объекта класса в C#?
	​ 9. Можно ли объявить несколько конструкторов внутри класса в C#? Как компилятор определит, какой конструктор вызывать?
	​ 10. Можно ли передавать параметры в конструктор класса в C#? Если да, то каким образом?
	​ Практическая работа №21
	​ Перегрузка методов
	​ 1. Что такое доступ к полям класса в C# и зачем он нужен?
	​ 2. Какие уровни доступа можно задать для полей класса в C#?
	​ 3. Как объявить поле класса с доступом только внутри самого класса в C#?
	​ 4. Как объявить поле класса с доступом из любого места в текущей сборке в C#?
	​ 5. Как объявить поле класса с доступом из производных классов в C#?
	​ 6. Как объявить поле класса с доступом из любого места в программе в C#?
	​ 7. Какие модификаторы доступа можно использовать для полей класса в C#?
	​ 8. Что такое инкапсуляция в контексте доступа к полям класса в C#?
	​ 9. Какие принципы и практики следует соблюдать при управлении доступом к полям класса в C#?
	​ 10. Как выбрать подходящий уровень доступа к полям класса в конкретной ситуации?
	​ 1. Как создать новый проект в Microsoft Visual Studio для разработки классов на C#?
	​ 2. Как добавить новый класс в проект в Microsoft Visual Studio?
	​ 3. Как изменить имя класса в Microsoft Visual Studio?
	​ 4. Как добавить свойства (поля) в класс при визуальном проектировании в Microsoft Visual Studio?
	​ 5. Как добавить методы в класс при визуальном проектировании в Microsoft Visual Studio?
	​ 6. Как добавить конструктор в класс при визуальном проектировании в Microsoft Visual Studio?
	​ 7. Как создать наследование между классами в Microsoft Visual Studio?
	​ 8. Как добавить интерфейс к классу в Microsoft Visual Studio?
	​ 9. Как добавить комментарии к коду класса при визуальном проектировании в Microsoft Visual Studio?
	​ 10. Как использовать диаграмму классов в Microsoft Visual Studio для визуализации связей между классами?
	​ Практическая работа №24
	​ Наследование
	​ 1. Что такое наследование в C# и для чего оно используется?
	​ 2. Как объявить класс-наследник в C# и какие ключевые слова следует использовать?
	​ 3. Как унаследовать методы и свойства от базового класса в класс-наследнике в C#?
	​ 4. Можно ли унаследовать несколько классов одновременно в C#? Если нет, то почему?
	​ 5. Какие основные принципы наследования следует соблюдать при разработке классов в C#?
	​ 6. Что такое конструкторы в классах-наследниках и как они взаимодействуют с базовым классом в C#?
	​ 7. Как переопределить метод родительского класса в классе-наследнике в C#?
	​ 8. Что такое ключевое слово "base" в C# и как оно используется при наследовании?
	​ 9. Как обращаться к членам базового класса из класса-наследника в C#?
	​ 10. Какие могут быть проблемы с наследованием в C# и как их избежать?

	Практическая работа №27
	ПОСТРОЕНИЕ ДИАГРАММ ПОТОКОВ ДАННЫХ И ГЕНЕРАЦИЯ КОДА
	Теоретическая часть

	1. Что такое диаграмма потоков данных (DFD) и какую роль она играет в анализе и проектировании систем?
	2. Какие основные компоненты включает в себя диаграмма потоков данных?
	3. Каким образом определяются и представляются потоки данных на диаграмме?
	4. Как обозначаются процессы или функции на диаграмме потоков данных?
	5. Какие символы используются для обозначения хранилищ данных на диаграмме?
	6. Как связываются компоненты на диаграмме потоков данных, чтобы показать потоки данных между ними?
	7. Каким образом можно представить разные уровни детализации на диаграмме потоков данных?
	8. Как использовать диаграммы потоков данных для выявления потенциальных проблем или улучшений в системе?
	9. Каким образом диаграммы потоков данных могут быть использованы для документации и коммуникации с заинтересованными сторонами?
	10. Какие инструменты или программное обеспечение могут помочь в построении диаграмм потоков данных?
	Практическая работа №28
	УСТАНОВКА И НАСТРОЙКА СИСТЕМЫ КОНТРОЛЯ ВЕРСИЙ С РАЗГРАНИЧЕНИЕМ РОЛЕЙ
	Теоретическая часть
	1. Что такое система контроля версий (Version Control System, VCS) и для чего она используется?
	2. Какие основные виды систем контроля версий существуют и в чем их отличия?
	3. Как установить систему контроля версий на свой компьютер?
	4. Какие файлы и папки нужно исключить из контроля версий?
	5. Как создать новый репозиторий в системе контроля версий?
	6. Как настроить основные параметры системы контроля версий, такие как имя пользователя и адрес электронной почты?
	7. Как добавить файлы в репозиторий и сделать первый коммит?
	8. Как создать новую ветку (branch) в системе контроля версий и переключиться на нее?
	9. Как работать с различными версиями файлов, отменять изменения и восстанавливать предыдущие версии?
	10. Как сотрудничать с другими разработчиками и обмениваться изменениями с помощью системы контроля версий?
	Практическая работа №29
	ПРОЕКТИРОВАНИЕ И РАЗРАБОТКА ИНТЕРФЕЙСАПОЛЬЗОВАТЕЛЯ
	Теоретическая часть

	1. Какие основные принципы проектирования интерфейса пользователя следует учитывать при разработке приложений на C#?
	2. Как создать пользовательский интерфейс в C# с использованием Windows Forms или WPF?
	3. Какие элементы управления (controls) доступны в C# для создания интерактивного интерфейса пользователя?
	4. Каким образом можно настроить внешний вид элементов управления и стилей в C#?
	5. Как обрабатывать события (events) интерфейса пользователя в C#?
	6. Как обеспечить валидацию ввода данных в интерфейсе пользователя на C#?
	7. Какой подход использовать для создания многопоточного интерфейса пользователя в C#?
	8. Как интегрировать различные типы мультимедиа (например, изображения, звук, видео) в интерфейс пользователя на C#?
	9. Каким образом можно улучшить навигацию и поток работы пользователей в интерфейсе C#?
	10. Как организовать тестирование и отладку интерфейса пользователя в C# для обеспечения качества и удобства использования?
	Практическая работа №30
	РЕАЛИЗАЦИЯ АЛГОРИТМОВ ОБРАБОТКИ ЧИСЛОВЫХ ДАННЫХ. ОТЛАДКА ПРИЛОЖЕНИЯ
	Теоретическая часть

	Контрольные вопросы
	1. Какие методы и алгоритмы используются для сортировки числовых данных?
	2. Что такое поиск в массиве и какие методы и алгоритмы используются для его реализации?
	3. Какие алгоритмы применяются для поиска минимума и максимума в числовых данных?
	4. Какие алгоритмы и методы используются для обработки числовых данных в формате матриц или таблиц?
	5. Какие алгоритмы применяются для вычисления суммы или среднего значения числовых данных?
	6. Как реализовать операции поиска, добавления, удаления и обновления элементов в динамической структуре данных, такой как список или дерево?
	7. Какие алгоритмы используются для решения задач аппроксимации и интерполяции числовых данных?
	8. Какие методы применяются для анализа и фильтрации временных рядов или сигналов?
	9. Как реализовать алгоритмы поиска паттернов или совпадений в числовых данных?
	10. Как использовать алгоритмы машинного обучения и искусственного интеллекта для анализа и обработки числовых данных?
	Практическая работа №31
	РЕАЛИЗАЦИЯ АЛГОРИТМОВ ПОИСКА. ОТЛАДКА ПРИЛОЖЕНИЯ
	Контрольные вопросы
	1. Какие основные алгоритмы поиска используются для поиска данных в массиве или списке?
	2. Как реализовать алгоритм бинарного поиска для быстрого поиска данных в отсортированном массиве?
	3. Какой алгоритм использовать для поиска подстроки или шаблона в строке или тексте?
	4. Какие алгоритмы могут быть использованы для поиска пути или оптимального пути в графе или сети?
	5. Как реализовать алгоритм поиска наилучшего совпадения или наиболее подходящего элемента с использованием алгоритма наименьших квадратов (Least Squares)?
	6. Какие алгоритмы можно использовать для поиска определенной структуры данных, такой как дерево или граф, в другой структуре данных?
	7. Каким образом можно реализовать алгоритмы поиска с использованием хэш-функций и хэш-таблиц?
	8. Какие алгоритмы можно применять для анализа и классификации данных с использованием машинного обучения или интеллектуальных алгоритмов?
	9. Как реализовать алгоритмы вероятностного поиска для поиска оптимальных решений или перебора значений в большом пространстве поиска?
	10. Какие алгоритмы можно использовать для поиска и фильтрации данных в режиме реального времени, например, в потоковых данных или онлайн-системах?
	Практическая работа №32
	РЕАЛИЗАЦИЯ ОБРАБОТКИ ТАБЛИЧНЫХ ДАННЫХ. ОТЛАДКА ПРИЛОЖЕНИЯ
	Теоретическая часть

	1. Как создать и инициализировать таблицу данных в C#?
	2. Как добавить новые строки и столбцы в таблицу данных в C#?
	3. Каким образом можно обращаться к данным в таблице и изменять их значения в C#?
	4. Как отфильтровать и сортировать данные в таблице данных в C#?
	5. Как реализовать поиск и выборку данных по определенным критериям или условиям в таблице данных в C#?
	6. Каким образом можно объединять, разделять или преобразовывать таблицы данных в C#?
	7. Как выполнять агрегацию и вычисление статистических значений (например, сумма, среднее, максимум) в таблице данных в C#?
	8. Как реализовать связь и отношения между таблицами данных в C#?
	9. Каким образом можно экспортировать и импортировать таблицы данных из различных форматов (например, CSV, Excel) в C#?
	10. Как обрабатывать ошибки и обеспечить контроль целостности данных при работе с таблицами данных в C#?
	Практическая работа №33
	РАЗРАБОТКА И ОТЛАДКА ГЕНЕРАТОРА СЛУЧАЙНЫХ СИМВОЛОВ
	Теоретическая часть

	1. Как создать генератор случайных символов в выбранном языке программирования?
	2. Как сгенерировать случайный символ из определенного набора символов?
	3. Как убедиться, что сгенерированный символ является уникальным или не повторяется в предыдущих генерациях?
	4. Как создать генератор случайной строки из символов определенной длины?
	5. Как обеспечить настройку вероятности появления определенных символов при генерации случайных символов?
	6. Каким образом можно отлаживать генератор случайных символов и проверять правильность его работы?
	7. Как создать функцию для генерации случайной последовательности символов заданной длины?
	8. Каким образом можно обрабатывать возможные ошибки и исключения при генерации случайных символов?
	9. Как проверить равномерность распределения случайных символов, чтобы избежать предвзятости или смещения в результате генерации?
	10. Как реализовать генератор случайных символов с заданными параметрами, такими как длина строки, допустимые символы и особые условия (например, уникальность символов)?
	Практическая работа №34
	ИНТЕГРАЦИЯ МОДУЛЯ В ИНФОРМАЦИОННУЮ СИСТЕМУ
	Теоретическая часть

	Контрольные вопросы
	1. Каким образом можно интегрировать модули в существующую информационную систему?
	2. Какие методы или протоколы можно использовать для связи и обмена данными между модулями в информационной системе?
	3. Как реализовать механизм автоматического обнаружения и регистрации модулей при интеграции в информационную систему?
	4. Каким образом можно обеспечить безопасность и аутентификацию при обмене данными между модулями в информационной системе?
	5. Как реализовать механизм публикации и подписки на события между модулями в информационной системе?
	6. Как управлять зависимостями и версиями модулей при их интеграции в информационную систему?
	7. Каким образом можно мониторить и отслеживать работу интегрированных модулей в информационной системе?
	8. Как реализовать механизм конфигурации и настройки параметров интегрированных модулей в информационной системе?
	9. Как обеспечить масштабируемость и гибкость в интеграции модулей в информационную систему для возможности добавления новых модулей в будущем?
	10. Как оценить и улучшить производительность и эффективность интеграции модулей в информационной системе?
	Практическая работа №35
	РАЗРАБОТКА ПРИЛОЖЕНИЙ ДЛЯ МОДЕЛИРОВАНИЯ ПРОЦЕССОВ И ЯВЛЕНИЙ. ОТЛАДКА ПРИЛОЖЕНИЯ
	Теоретическая часть

	Контрольные вопросы
	1. Как выбрать подходящую технологию для разработки приложения моделирования процессов и явлений?
	2. Каким образом можно создать модель процесса или явления в приложении для моделирования?
	3. Как реализовать визуализацию моделирования процессов и явлений в приложении?
	4. Каким образом можно симулировать временные параметры и динамику в приложении моделирования?
	5. Как обработать входные данные и параметры для моделирования процессов и явлений в приложении?
	6. Каким образом можно отлаживать и проверять правильность работы моделирования в приложении?
	7. Как реализовать возможность настройки и изменения параметров моделирования в приложении?
	8. Каким образом можно обрабатывать и представлять результаты моделирования процессов и явлений в приложении?
	9. Как оценить эффективность и точность моделирования в приложении и провести его валидацию?
	10. Как реализовать возможность взаимодействия и интеграции с другими системами и сервисами в приложении моделирования процессов и явлений?
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	Теоретическая часть
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