Metonnueckue ykazanus 1 CPC k cogep:xkaHuio KypcoBoii padoThI

1 OOmue monoKeHus

KypcoBas pabota npencrapisier coboi y4eOHO-MPAKTHUECKOE WU HAyYHO-
HKCIIEPUMEHTAJILHOE HCCJIEOBaHNEe, TPEJHA3HAYCHHOE JJIA CHCTeMaTHh3alluH,
yDIyOJieHWsT ¥ 3aKpeIyieHUs 3HaHWM, TOMYyYEeHHBIX CTYIEHTOM B IIpoOIlecce
M3Yy4YCHUS KOHKPETHOW AUCITUTUITMHBI B COOTBETCTBUU C YUCOHBIM IIJIAHOM.

CTpyKTypHBIMH JIEMEHTAMHU KypCOBOH PaOOTHI SBIISFOTCS:

— TUTYJIbHBIH JIUCT;

— 3a/laHue Ha padoTy;

— aHHOTAIlUs;

— OIJIaBJIeHUE;

— BBeJIeHHE;

— 0030p JIUTEepaTyphl U MOCTAHOBKA 33/1a4H;

— OCHOBHOM MaTepHaJI Mo CleuraJbHOH YacTH;

— 3aKJII0YEeHHE;

— OnduorpauuecKknii CMCOK;

— TIPHIOKEHUS.

OOsi3aTeNbHBIE  CTPYKTYpHBIE — DJIEMEHTHI  BBIJCICHBI  TOTY>KUPHBIM
mpudrom. [labmon TuTynpHOro nucra mpuBeneH B mnpuioxkenun A. IllaGmon
3a/1aHusl Ha padOTy MPUBE/IECH B MPUIIOKEHUH b.

AHHOTAIIMIO TOMEIIAIOT B TMOSCHUTEIIBHOM 3alucKe TOCie 3aJlaHusl.
AHHOTaLMS BKIIFOYAET:

— XapaKTEPHUCTUKY OCHOBHOM TEMBI;

— 1po0sieMbl 00bEKTA (€CIIU €CTh);

— e (1 3a7a4u) paboThI;

— pe3yabTarbl paboThlI.

OrnaBiieHHe COCTOMT M3 TEPEYHsS Pa3/leioB, INaB, MOAPA3/EIOB padOThl U
BKJIFOUAET: BBEJCHUE, HAMMEHOBAHUE BCEX PA3/esIOB M IMOMPA3/IENIOB, 3aKIII0UEHUE,
Ooubmuorpauyeckuii CIMCOK M HAMMEHOBAaHHE NPHIIOKCHHUH, IS KaXJao0ro u3
KOTOPBIX YKa3bIBAIOTCSI HOMEP CTPAHUIl, C KOTOPHIX HAUYUHAIOTCS ITH DIIEMEHTHI
KypcoBo# paboThl. OT KOHITA TEKCTA 10 HOMEPOM CTPAHUIIBI 1a€TCS OTTOYHE.

Bo BBemeHmm momkHa OBITH PacKphITa AaKTyaJdbHOCTh TEMBI KYpPCOBOM
paboThl, IPUBEICHBI 11€J1b U 33/1a4U Pa00ThI, 00BEKT U MpeAMET pabdoThl, a TaKKe
MOKa3aHa MpaKTU4YecKas MPUMEHUMOCTh TOJYYCHHBIX aBTOPOM PE3yJIbTaTOB.

3akJroueHre TOJKHO COMIePKaTh:

— KpaTKHE BBIBOJBI 10 pe3yJIbTaTaM BBIITOJIHCHHS KypCOBOW padOThl U
OLICHKY IIOJIHOThl PEIICHUH IOCTaBJIEHHBIX B paboTe 3aJad M JOCTHXKCHHS
1eIu PaboThI;

— PEKOMEHJIallui IO KOHKPETHOMY MCIIOIB30BAHUIO PE3YJIBTATOB KYpPCOBOM
paboThI;

— OIIEHKY PEe3yJbTaTUBHOCTH WX 3()(HEKTUBHOCTHU MIPEIAaraeMOro PEIICHHUS.

B ocHOBHOW yacTu KypcOBOW pabOThI NPUBOJATCS JIaHHBIE, OTPAKAIOIIUE
CYIITHOCTh, METOJNKY ¥ OCHOBHBIE PE3YJIBTAThI BHITOJIHCHHON PaOOTHI.



ConmepxaHue OCHOBHOM 4YacTH  ONpeNeiseTcs 3ajadyaMud  paboThl,
MPUBEACHHBIMA BO BBe/leHNH. OCHOBHAS YacTh JIOJDKHA CONIEPHKATh:
- IOCTAHOBKY 3a/1a4H;
- OINTMCaHUE MTPOTPAMMBI;
- MHCTPYKIIHIO 10 YCTAaHOBKE M TPEOOBAHUS K KOMITBLIOTEPY;
- PYKOBOZICTBO TIOJIb30BATEIS

B mpwiokeHuss pEeKOMEHIyeTCsS BKJIOYATh MaTepualibl, CBS3aHHBIC C
BBITIOJTHEHHOW KypCOBOM PabOTOM, KOTOPHIE MO KAaKUM-TUOO MPUYUHAM HE OBLIH
BKJTIOYCHBI B OCHOBHYIO YaCTh.

2 CopaepxaHue OCHOBHOM 4acTh
2.1 IlocranoBKka 3ama4yu

Kpatkoe onmcanue 3amaun v mpeaMeTHOM 0071acTh (OOBEKTHI U
MX TIOBEJICHUE, B3aUMOJICHCTBHE).
TpeboBanus k nporpamme (TekcT/rpadrka, MbIIIb/KJIaBUATYpa).

2.2 OnwucaHue NporpaMmel

Hcnonb3yeMbie OMOIMOTEKH U MPOTPaMMBbI IPYTUX pa3pabOTUNKOB
(B T.4. TpaHCIATOp) @hailrvl .h - 3mo e oudbruomexu!
Pazbuennie Ha MOIyIH, JI KaXKI0TO MOJTYJISl YKa3bIBACTCS:
Knaccer u ux untepdeics (Ha3HauYeHUE IEPEMEHHBIX,
Ha3HAuYCHHE U TapaMeTpbl METOJIOB Ha 1-2 CTPOKHM).
OyHKIMY (Ha3HAYCHHUE U TTapaMeTPhl) U TNIOOATbHBIC TIEPEMEHHBIE.
Hepapxus ki1accos.
[TosicHeHUS IO ATOPUTMY U OCOOCHHOCTSAM peaan3alni,
BO3MOXKHOCTAM MOAM(DUKALUU U PA3BUTHSI IPOTPAMMBbI
(T.e. Kakue BO3MOKHOCTHU €CTh B pOrpaMMe (Hanmpumep,
BUPTyaJbHbIE METO/IbI, KOHCTAHThI-MTAPAMETPHI, (Pailiibl C HACTPOMKOIA),
KOTOPbIE TTO3BOJISIIOT Pa3BUTh/U3MEHUTH TIOBE/ICHNUE, BHEIIHUN BU/,
SI3BIK OOIIEHUS C MOJIb30BaTENIEM,
HE U3MEHSISI OCHOBHOTO aJITOPUTMA U OCHOBHBIX YacTell MpOrpaMmbl)
Hcnonb3yemblie BHENTHUE daiiiabl U uX Gpopmarbl

Gatinwt .h - 5mo ne sHewnue gaiiiot!

OnuceiBaroTcs (aitsibl, HEOOXOAMUMBIE ISl paOOTHI TPOTPAMMBI,
B T.4. (hailiibl, cCO3MaBaeMbIe BO BpeMs pabOThl IPOrPaMMBI:

uMsl ¢aiina - cogepxkanue (daitna

Jlnst HecTaHAapTHBIX (TPUAYMAHHBIX TPOrPaMMUCTOM) (haiisioB
omuckIBaeTcs ux popmar (KoauyecTBo 0ATOB HA 1MOJIE, COJAEpPKaHUE TOJIs),
11t 0a3 TaHHBIX - CTPYKTYPA, JUIsl KAPTUHOK - TpeOyemble
pa3Mepbl U KOIMYECTBO 1[BETOB.



2.3 HCTpyKIHUS TIO YCTAaHOBKE U TPEOOBAHUS K KOMITBIOTEPY

TpebGoBaHUs K KOMIIBIOTEPY:
OlepalOHHasl CUCTEMA, JIOI. IPOrPaMMBbl U ApanBepHI,
HEOOXOIMMOE MECTO Ha KECTKOM JIMCKE,
MUHHUMaJbHbIE TPEOOBaHUS K OBICTPOJICUCTBHUIO MpOLIeCcopa,
O3Y, Buaeokapre,
JIOT1. YCTPOMCTBA: 3BYKOBasi KApTa, MBIIb U T.1.
Kak ycTaHOBUTH porpaMMy C IUCKEThl HA KOMITBIOTED.
(B mpocreiiieM ciyyae ""CKOMUpoBaTrh Ciaeayromue Haisbl
Ha JIMCK: program.exe, image.bmp, ..." )
Kak HacTpouTh mporpaMmy Ha TEKyIIyr0 KOHQUTYpaIrio
KOMIIBIOTEPA (TUI 3ByKOBOM KapThl, BUJACOPEKUM U T.II.)
BosMorkHbie coobmienns 06 omubKax Mpu OTCYTCTBUM HEOOXOAMMBIX
KOMIIOHEHT (HapHMep, MBIILIH).

2.4 PyKOBOACTBO MOJIb30BATEIIS

OmnuceiBaeTcst paboTa MOIB30BATENSI OT 3aITyCKa MIPOTrPaMMBI JI0

BbIxoja. (Hammpumep, mpaBuita UTPhI, CMBICIT TIOSIBJISTFOIIIMXCST COOOIIICHUH,
yrpasJstonye kiapuii. He 1omkHo ObITh: "uHTEpdeiic SBISETCS HHTYUTHBHO
MOHATHBIM M HE HYXJAaeTCs B ONMUCAHMsIX" WU "KaK paboTaTh ¢ MPOrpaMMoit
HAIMCaHO B TOJICKA3Ke, MOsBIsIONIEelcs o kinaBuiie F1, mostomy 3neck He
onuckIBaeTcs".

s 6ubruomex: onrcaHue UCTIOIB30BAHUS KJIACCOB U (DYHKITUN

OuOIMOTEeKH ¢ HEOOIBITUMU TTPUMEPAMH (TIOJTH30BATEIb - 3TO IPOTPAMMFICT).

3.1Ipunoxenus

[IpunoxeHus TOJKHBI OBITH IPEICTABIEHBI JIJIsl IPEIBAPUTENBHON OLIEHKH U Ha
3aIUTY B 3JIEKTPOHHOM BHUJIE.

[Ipunoxenue 1. MicxonHble TEKCTHI TPOrpaMMBbl B 3JIEKTPOHHOM BHU/IE
[Ipunoxenue 2. ApXuB ¢ MIpOrpaMMoi WK MHCTAJSALMOHHAs IPOrpaMma,
HOJATrOTOBJIEHHAS JUIsl YCTAHOBKHU B COOTBETCTBHH C I1.2.3.

4. ITpoBeaeHue 3aIUTHI KypCOBOM PaOOTHI



TexHHYCCKOE 3aIAHNE BLUIAETCH B

TTpoueypel NpOBEISHEA B OLE-

HUBAHMA

NEpBVIO HEACTH ceMecTpi Ja ape
HE/ICHH 10 OKDHYAHNA CCMCCTPa |
CTYICHT NEMOHCTRPHPYET H CAAET |
NPENOAABETENO NPOTPasMHLi |
npoaykT. B npougcce MEMOHCT-
PALLHK NPOrPAMMHOIND NPOIYKTL
MPORCPRCTCH: COOTBETCTRRE MPO-
MPAMME] TEXHHUSCKOMY JATAHHMKY,
padOTOCNOCOBHOCTE B PAYTHYHBIX
pewnsax. [Ipenomasarens Bel-
CTARMSCT NPEIBAPHTENLHYIO
l:lllil.'.']-]]{!." H ,ﬂ_ﬂ[r_‘r’ﬂﬂﬂ-’l" ﬂ'l'fr'."ll:HTE. K
TALIHTE.

B nocneaHion e ceMecTpa
nposoanTea 3ampma KP

Ha samuTy CTYIEHT NMPCIOCTAR-
nAeT:

1. PasgepryTOe TEXHHMICKDE -
faHme,

2. TporpaMsisii NpomOyKT.

3, NoRcHMTENRHY D 3AMICKY HA
20-25 crpasnum B OTTRYATAH-
HOM BHAS, COASPAITYI0 OnMMCa-
HHE pazpadoTKi i OTRETCT-
BYIOLLHE HMOCTPALIHH.

4. [ [porpaMsHEyIO JOKYMCHTAE-
LIHIO, YEAFAHHYHO B pasiene

w TpefoBanna K NPOrpamMMHo
AOKVMEHTRIHI TEXHHYECKOro
FAMAHMA.

JamnTa Kyporoii paborsl Bhl-
MOMHACTCH B KOMHCCHH, COCTOS-
ekl He MEHCE, McM K3 ABYX Npe-
Mo ARATE e,

Ha 3ammme cryaeHT KOpOTKO (3-3 |
MHH. | AOKIAALIBACT 0D 0CHOBHBIX
NPOCKTHRIX PCUKHHAX, TPHHATRIX
B NpoLEcce paspaboTkn, n oTse-
WACT HA BOTIPOCH LS HIOE KOMWC-

KpHTepHH oneHHBaHNE

Ouerka «OTIH4MHOD BHCTARTACTCA 33 Ky poo-
BYI0 palory, KOTOpad NOMHOCTRID COOTRCTCT-
BYET TEXHMYECKOMY 3amanmio, padorocno-
cobHa BO BOEX PERHMAY, NMOSCHUTCARHAR -
MHCKA HMEET J0THMHOE, NOCAEI0BATENEHOC
HANGECHEE MATEPHANA ¢ COOTBETCTEYIOLIHMH
BRIBOIAME H 0DOCHOBAHHEIMH TOIOEEHHAME,
[Tpn 3amure CTYASHT NOKAIWBAcT rayDoxoe
ANAHAE RONPOCOR TEME], CBOGOIHO ONEPHPYET
JIAHHEIMHE MCCASA0BANME, BHOCHT oDoCcHOBAN-
HEIE MPEINOKCHHA, JIETKD OTBEYMET WA No-
CTAETCHHEIC BﬂIIFI:l-I..‘-I:.I..

OueHka «X0poloy BLICTABNACTCA 34 KYpoo-
By pabory, KoTopas NOAHOCTRG COOTRCTCT-
BYET TEXNWYECKOMY [anaHHe,  paborocno-

 cobHa B nogasnAromes SONLIIHHACTES Peaim-

MOB, MOACHATCIRHAS JAMTHCKE HMEST MPaMoT-
HO HAIORSHHYI) TEOPETHYSCKYID rIARY, B HEl
NPEACTARICHM NOCTATO4HD noapobueil ama-
nui W KpuTHYECKHA  pasfop npakTHHcckO#
JEATENRHOCTH, NOCISTORITENEHOE HINMECHAC
MATEPHANA ¢ COOTRETCTRYHMUHMH BEIBOIAMH,
OMHAKD © He BroaHe OfOCHOBAHHBIMA TIOA0-
AenaAMu, [Ipn co 3ampre CTYAEHT NOKA3MA:-
€T IHAHHE BONPOCOB TCMBI, OTICPHPYET JaM-
HEIMH HCCASAOBAHHA, BHOCHT [NPCILNOECHIA
no TeMe HecnenoranmdA, Ge3 ocobmMx w@TPYA-
HCHMIT OTBEYMACT HA NOCTARMEHHRE BOTPOCE.
OiieHKa «Y A0RNCTROPHTEABHOD BLICTARNACTCH |
13 KYPCOBYH) padoTy. KOTOpAd HC MOTHOCTEID
COOTBETCTRYET TCXHHYCCEOMY JAJAHHID, pa-
GoTocnocoila ToNsKG B YACTH POKHMOR, N0-
HCHHTE/ILHEN JATHCKA HMOCT TCOPSTHYCCKYIO
rnany, OaIMPYETCH HA MPpAKTHUCCKOM MaTe-
PHARe, HO HMOCT NOBEPXHOCTHRIE anmAmNi, B
Hell NPOCMATPHEACTCA HENOCNEA0BATENFHOCTE
HAZIGEEHHA  MATEPHANL NPCICTARNCHEL  HE-
ofocHoBAHHMe nomomeHpd. [Ipn e sammETe
CTYACHT OPOARIAET HEVBEPEHHOCTE, NOKAYH-
paeT cnaloe THAHNC BONPOCOB TEMBL, HE BCC-
raa J4eT HeMePIH{BANIIC apryMCHTHPOBAH-
HEIE OTRETH HA 381AHHKE BOIPOCE.

Ouenka «HeyI0RNICTBOPUTENEHOY BRICTARIA-
eTCA 3a EvpeoBviy paleTy. KOTOpas He COOT-
BCTCTRYECT TEXHHHMECKOMY JA1ANMO, He pabo-
rocnocofna wan paborocnocofsa TONBED B
MATOH HACTH PEXKHMOE,  NOACHATCILHAR 33«
MICKA HE HMECT AHATHIA, HE 0TBEYAET Tpebo-




BAHHANM, HINDHCHHEIM B METOOHYECKHX pEED-
| mermannax kadeapkl, B pabore HeT BRIBOACE
|_'I|1|T:-:_'| HH HICAT _'IL'H.'Iil'FIIIIHHl‘”-l“ KApaEKTC]
| |||:||| FAlETC paﬁu:-rhl CTYIEHT IaTPY HIHEToE
| OTEEYATE HA NOCTARACHHLIC BOTIPCEl IO €6

Tese, HE IHMET TeOpHH BONPOCA, pH OTBETE
| A0 CEACT CYINMCCTECHHEBI: oumdEn

5 BapuaHTsl 7151 KypCOBBIX pabOT U pEKOMEHIAINH 110 MPOEKTUPOBAHUIO
5.1 I'enepatop apupMeTHIecKux NPUMEPOB

[Tporpamma st TeHepauy MPUMEPOB AJIs1 KOHTPOIBHBIX paboT 1Mo
apu¢metnke. Ha skpaHe HacTpoiku HE0OXOAUMO BBECTHU CJICAYIOIIME OILIUU:

KomnuectBo npumepos: [ 1]

KonunuectBo aerictBuii: [ 5]

Huanazon ucth. yucein: [-1000]..[1000] (B T.4. mpomMeXyTOUHBIE pe3yIbTaThl!)
Jomyctumeble apudmeTHdecKkre JeicTBUs

Nwms daiina qis BeiBoaa: [kontrl.txt]

3neck [X]- dnaxku (checkbox); [...] - momnst BBoja.
CreHnepupoBaHHbIE TIPUMEPBI BMECTE C OTBETaMU BBIBECTH B YKa3aHHBIN (haili,
pas3nenss ImyCcTou CTPOKOW B BUJIE:

4:(1+1)=
OtBer: 2

2+3=

OtBer: 5

[lepen u mocie 3HaKa apu(pMETUIECKOTO IEUCTBUS BBIBOAUTH | mpobet.
['eHepano MOXKHO IPOU3BOAUTD CIIELYIOIIUM 00pa3oM:

3agars ciiydyallHbIM 00pa3oM pe3yibTar B K. AUara3oHe.

1. BoiOpatrb apudmMernueckoe aeicTue
2. BeiOparb uncio B yK. Auanazone (3to 1 onepann)
3. Paccuurars 2 onepana. Ecnu 2 onepaH BHE quana3oHa K mary 1.



4. Beiopars N (0..06mYucno/leticTBuii-1) - yncio aeicTBuit

JUISL Pa3JioKEeHHUs 1-ro onepanaa, a Yuciao ACMCTBUMN IS Pa3I0KECHUS

2-ro onepanaa M=o6uHucno/leiictBuii-N- 1
5. Ecim N>0 pasnoxuts | onepan ¢ mom. pek. IpUMEHEHUS ITOTO AJITOPUTMA.
6. Eciiu M>0 pa3noxuth 2 onepanj ¢ oM. peK. IPUMEHEHUS 3TOTO AITOPUTMA.

BriBectu mpumep

1. V3nars mupuny npumepa

2. Co3parbk CTPOKY HEOOXOAMMOTO pa3Mepa
3. BeiBecTH npuUMEp B CTPOKY

4. BeiBECTH CTPOKY

5. BeiBecTu OTBET

JUtst mpeAcTaBieHus NpUMepa UCIIOJIb30BATh CIEAYIOINN KIIacC:
KOHCTPYKTOP(LIEI0€ YUCIIO)
KOHCTpPYKTOp(*11€Bast 4acTh, ACICTBUE, *MpaBas 4YacTh)
HIMPHUHA (BBIYHMCIIAETCS] PEKYPCUBHO)
JICUCTBHUE
MPUOPUTET ACUCTBUS (1711 YMEHBIIEHHS KOJIMYECTBA BRIBOAUMBIX CKOOOK)
BBIBOJI B CTpOKY(char*)
(pa3Mepsl MaccuBa ONPEEIIAIOTCS IHUPUHOI)

5.2 TeKCTOBBII pelakTop
Hamnucars knacc-pegaktop tekcta ¢ Bo3MoxHocTaMU NCEDIT
(6e3 uCcToIB30BaHUS MEHIO, BCE YIPABIECHUE C KJIaBUATYPHI).
B03MOXXHOCTH pellakTopa: MepeMeIeHre M0 TEKCTY; PEKUM BCTaBKH U
3aMEHbI; yajleHue U BCTaBKa CUMBOJIOB M CTPOK; BBIJICJICHUE CTPOK.
Odopmuth pegakrop B BUJIE Kiacca:
koHCcTpykTOp(X1,y1,Xx2,y2, 11BeT TekcTa=0x7,1BeT BhiaeIeHUI=0x70)
BBITIOJTHATH peAaKkTUpoBaHue()
paspemuTh/3anpeTuTth n3Menenusi(bool) // pexxum npocMoTpa/peIakTUPOBAHUS
KOJIMYECTBO CTPOK()
HoMep Tekytiei ctpoku() // nymeparus ¢ 0
HOMEp TEKYIIEro CUMBOJIA B CTpoKe()
nepeiT Ha cTpoKy, cuMBoJI(T, c=0)
CUMTaTh CTPOKY(r=-1) r - HOMEp CTPOKH, €CIu -1, TO TEKYIyIO
3aMeHHUTH cTpoKy(char *, r=-1)
yIaIuTh CTPOKy(r=-1)
n06aBuTh cTpoky(char *, r=-1)
n00aBUTh cUMBOJIbI(Char *) B TeKylllee MECTOMOIOXKEHUE Kypcopa
yIaauTh CUMBOJIBI(int=1) HauMHAs C TEKYIIEro
BBIJIEUTH cTpoku(nl,n2) ¢ nl-i mo n2-to,
ecnu 00a aprymeHTa = -1, yopath BblJeieHNE
YCTaHOBUTHL 00pabOTUMK Hepacro3HaHHbIX kinaBui(void (*f)(int))
HarpuMep, QyHKIMOHaNbHBIC KiaBuiu, Ctrl-, Alt- u T.Im.



1151 kinaBuil FS u F6 BRIMOMHATE KOMMUPOBaHUE U TIEPEMEIIICHUE
OJI0Ka TeKCTa

Jl1s1 BBIBOZA HA 3KpaH UCIIONB30BaTh (PYHKIMHU U3 conio.h. PucoBanue
paMoK, padoTa ¢ OKHaMH B 3TOT KJIacC HE JIOJKHbI BXOJUTH (M B TaHHOU
paboTe HE HY>KHBI).

B kauecTBe npumepa cuenarb NporpaMMy-pelakTop JiJisl BbI30Ba U3
KOMaHJTHOM CTPOKH:

edit text.txt

JoGaBuTh MoAcKa3Ky 1o GyHKIMOHAIBHBIM KIIaBHIIIaM (HE B KJIACcCe) Kak
B penakrope Far Manager: F1-nomonis F2-coxpanuts F10-Bbixon u T.1. [ToMonis
3arpyxarb
u3 (paitya, UCMONIB3Ysl HOBBIM CO3aHHBIN OOBEKT-PEIAKTOP B PEKUME
IIPOCMOTpA.

5.3 Pepgakrop 11 KOIMPOBAaHMS IPOrpaMMbl METOIOM ''CBEpXy-BHH3"

Hanucare peaktop 1 KOAUPOBAHUS MPOrPaMMbl METOJIOM ''CBEPXY-
BHU3". DTOT METOJI 3aKJIIOYAETCS B CICIYIOIIEM:

[Tumercst mporpamMma Ha sI3bIKE CBEPXBBICOKOTO YPOBHSI (€CTECTBEHHOM
A3bIKe). 3aTeM KaXKJIbIi orepaTop TaKkoW MporpaMMbl MOCTETIEHHO
pacirppoBbIBAETCS, 3aMEHSIETCS aJTOPUTMOM Ha O0JIee MPOCTOM SI3BIKE,
MOKa MpOrpaMMa HEe OKaKETCS 3aMMCAHHON Ha KaKOM-JIUOO SI3bIKE
IpPOrpaMMHPOBAHMUSL.

Hamnpumep, nporpaMmy penieHust KBaJIpaTHOTO YPaBHEHUS MOKHO
Halucarb Tak:

* ObbABUTH IIEPEMEHHBIE

* BBECTU KOOODOUIIMEHTHI YPABHEHUA

* BBIUUCJIUTDH

* BBIBECTU KOPHU YPABHEHU A

3areM MPOBAIUTHCS B ONEpaTop 2 U BBECTH €T0 OIpeIeIeHuUE:

BBECTHU KOO®DPUITMEHTHI YPABHEHM A
printf("BBenure ko3d. ypaBHeHus a, b u c:");
scanf(&a,&b,&c);

Takxe MOXKHO ONPEENIUTh oneparop 3:
BbIUNCJIUTH
* BBIUUCJIUTD d
if(d>=0)
* BBIYUCJIUTH KOPHU YPABHEHN
else
* KOPHEU HET

Takum o6pa3om, JOTKHA CYIIECTBOBATh BO3MOYKHOCTh BCTABUTh KakK
OOBIYHBIN OMEPaTOp SA3bIKA MPOTPAMMHUPOBAHUS, TAK U OMEPATOpP, KOTOPHI B



nanpHeeM OyaeT paciugppoBbIBaTHCS (B KOTOPHIA MOXKHO TIPOBATUTHCS TSI
pacmpoBKH). BI10KEHHOCTh MOXKET OBITH JOCTATOYHO OOJIBIIION.

[TepBBIM CUMBOJIOM B CTPOKE C OTIEPATOPOM CYIIEPSA3bIKa CTOUT MPU3HAK
pacuudpoBan oneparop uiau HeT (* uinu !).

Pexomennyercs cnenyromuii popmar ¢aiina s XpaHeHHs IPOrpaMMBbl:
*PACIII®POBAHHBIN OITEPATOP
'HEPACIIIM®POBAHHBII OITEPATOP
[rIpoGeit]oreparop Ha sI3bIKE IPOTrPAMMUPOBAHMS
# (koHell paciipoBKHU oneparopa)

Bo3MoxHOCTH penakropa:
[Tepemernienue mo TeKCTy (B T.4. BIITYOB)
N3MeHneHne CTpokH, yIaJeHue CTPOKH, BCTABKAa HOBOU CTPOKH,
Pasmeps1 cTpoku MOKHO orpaHnuuTh 75-80 CHMBOJIOB.

5.4 PacTpoBblii rpaduuecKkuil perakTop
Pazpaborars yrnpomieHHsIi rpadudeckuii penaktop Paint co ciepyronmmu
BO3MOXKHOCTSIMHU:
- pucoBaHHe To4YeK (CBOOOHOE PUCOBAHUE)
- pUCOBaHUE JIMHUM
- pUCOBaHUE MPSIMOYTOJILHUKOB (3aIIOJIHEHHBIX U HET)
- BBIOOp 1IBETOB PUCOBAHMS U 3amofiHeHus U3 16 wim Gornee
- YTEeHUE U 3anuch pucyHka B cranaaptaom (.BMP,.PCX,.JPG) unu codcTBeHHOM
dbopmare
[Ipu nBM>KEHMH MBIIITH BHICBEUUBATH KOOPAWHATHI 1 pa3MEpPHI.
[TpumepHsIii popmat 3kpaHa:
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Pa3BuTue TemMbl: 100aBUTh KOMMMPOBAHUE U TIOBOPOT YACTH PUCYHKA, IIPH
CO3/IaHMH 3aJaHUE Pa3MEPOB PUCYHKA, CKPOJUIMPOBAHUE PUCYHKA.

5.5 BekropHblii rpaduueckuil penakTop

Pa3paborars ynpouieHnsiil rpadpuyeckuii pegakrop Corel Draw v0.0 co
CJIETYIOUTUMU BO3MOXKHOCTSMM:

- pUCOBaHUE JIMHUM

- pUCOBaHUE NPSIMOYTOJILHUKOB (3aIIOJIHEHHBIX U HET)

- BBIOOp 1IBETOB PUCOBAHMS U 3amofiHeHus U3 16 mim Gornee

- YTEHUE U 3allUCh PUCYHKA B COOCTBEHHOM (popMaTte

- yIajaeHue oObEKTOB



[Ipu n1BUXKEHUH MBIIIY BHICBEUYMBATh KOOPAUHATHI U pa3Mephbl BCTABIISIEMOTO
00BbeKTA.
[TpumepHsIii hopmaT skpaHa:
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Pa3BuTHe TeMbI: 10OaBUTH BEICIICHHE, TIEPEMEIICHUE W KOTUPOBAHKE
00BEKTOB, M3MEHEHNE PAa3MEPOB | JIp. CBOUCTB.
5.6 Penakrop 35IEeKTpUUECKUX CXEM

Hamucares mporpamMmy ISl peJakTHPOBAHUS dJIEKTpUIECKuX cxeM. Cxema
COCTaBJISCTCS U3 Ha0Opa KOH(PUTYPUPYEMBIX SIIEMEHTOB. DJIEMEHTBI MOYKHO
IOBOPAYUBATh, COSUHATH MPOBOJAAMHU.

B ¢daiine xoHbUTrypamuu coaepKUTCs CIUCOK UMEH (aiioB ¢ AIeMEHTaMHU
(ot 8 10 20), 4yTO MO3BOJISAET HACTPAUBATHCSI HA KOHKPETHYIO IPEIMETHYIO
obacTh. Daiil ¢ AIIEMEHTOM COACPKUT CIICTYIONIYI0 HH(POPMAITUIO:
LAMP.ELM:

LAMP.ICO // uMs KapTHHKH C 3JIEMEHTOM JIJIs1 KHOIIKH

21 21 // pa3mepsl anemMenTa

C 101010 0 15 // cocTaBnsitoniye 31eMeHTa -

OKpYx)HOCTb ¢ ieHTpom (10,10) paguycom 10,
HE3aroJIHEHHAs, [IBET OCIIbII

L3317 17 15 // nunun kpect-HaKpecT, LUBET Oebli

L17331715

1010 //To4xku MOAKIIOYCHUS MTPOBOJIOB

12010

JlomycTrmel cien. KOMaHApl 1JIsl pUCOBAaHUS JIEMEHTA!
B - npsMoyronbHuK
A - nyra

PenakTop mo3BosIeT BCTaBUTh B CXEMY JIFOOOM M3 YKa3aHHBIX B CXEME
AIIEMEHTOB,
COCIMHUTD AJIEMEHTHI TTPOBOAAMH (COSAUHEHUE UIET 110 TIPSIMOMA,
MIPU COCTUHEHUH JOCTATOYHO TIOMACTh B HEOOIBITYIO OKPECTHOCTh
TOYKH ITOJKJTFOUCHHUS, K OTHOW TOYKE MOYKHO TOJAKIIOYHTH TOJIBKO OJTUH TIPOBOJI),
yOupars (pa3psiBaTh) MPOBOA, TEPEMEIIATh IEMEHTHI (ITPOBOIa IPH ATOM
JBUTAIOTCSI B COOTBETCTBUH C TOUKAMU TTOJKITFOUCHU ),
YIQISATH JIEMEHTHI (IMTOAKIIOUEHHBIE MPOBOJIA IIPU 3TOM YOUPArOTCs)
COXpPaHTh cXeMy B (a1 ¥ BOCCTaHABIMBATDH U3 (haiiia.

Jlnst cruba ¥ coeTMHEHUS MTPOBOJIOB B ONPE/ICICHHBIX KOOPAHMHATAX



PCKOMCHAYCTCA 3a4aTb ABA-TPHU BCIIOMOI'aTCIIbHBIX 3JICMCHTA.!

DJIEMEHTBI CXeMBbI MOJKHO TIPEJICTABUTH KJIACCOM-TTPOTOTHITOM:

HauMeHOBaHUe (aiina ¢ 3IeMEeHTOM

pa3Mepbl deMeHTa

KOJTUYCCTBO TOYCK TOIKITIOYCHHS

KOOPAMHATHI 1 TOUKU MOIAKITIOYCHUS

HApHUCOBATH AIIEMEHT B TOUKE (X,Y) U TOBOPOTOM
M KJIACCOM-KOHKPETHBIM 3JIEMEHTOM:

yKazaresb Ha KJIacC-IPOTOTHUI

KOOPJAMHATHI DJIEMEHTA

yTOJI TOBOPOTA

KOOPJAMHATHI 1 TOYKU TOJKITIOYCHUS C YUYETOM pa3MeIeHusI U TIOBOPOTa

DJIEMEHT™ , HOKIIOYEHHBIN K 1 TOUKE

MOAKIIOYUTH JIEMEHT™* K 1 TOUKe

paszopBarh i-10 CBS3h

HapHCOBATh
bubnuroreka /111 paboTHI ¢ MaTPUIIAMH

bubnuoreka nomxHa BKItoYarh kiacc Matrix
N3 MaTpuIiel MOXKHO BBIJICTUTH IPSAMOYTOJBHYIO YacTh - MoaMarpuily .sub(i,j,n,m),
cTpoky .row(1) u ctonoerr .col(i). C yacThi0 MaTPUIII JOJIKHBI OBITH IOy CTHMBI
T€ e OIepaIuy, YTO U ¢ MaTpHIleil; MoaubUKAIIS TOAMATPULIBI U3MEHSET
COOTBETCTBYIOIIUE 3JIEMEHTHI B 0a30BOI B MaTPHIIE.

OcHoBHBIC onepanuu +, -, *, =, +=, = *= == |= B kadecTBe
BTOPOTO OTEpaHa MOXET BBICTyIaTh MAaTPHUIIA WUIIH YUCIIO.
Omneparuu /, /= onpeaennuTh TOJbKO JJIs ONepaH/la-4Kciia Clpasa.
JlomoTHUTENbHBIE TI0JIE3HBIC (DYHKIIUW: TPAHCIIOHUPOBAHNUE, MAKCUMYM,
MUHHUMYM,
MTOMCK DJIEMEHTA, BBOJI-BBIBOJ, CIMHUYHAS U HYJICBask MaTPUIIA Pa3MEpPOM 71 U JP.
Hekotopsie GyHKIIMK 1 ONIEpAIMH JIOJDKHBI CO3/1aBaTh HOBYIO MaTPHILY.

s qocTyma K slieMeHTaM MaTpUIlbl TiepeonpeaenuTth onepanuio () : a(i,]).
Ota onepaiiys BO3BpAIIaeT CChUIKY Ha AIEMEHT, T.€. MOXKET UCIOJIb30BaThCA U
B JICBOM YaCTH orepaTopa MpUCBauBaHUA.

Jliis co3nanus moaMaTpuibl (CTPOKH, CTOIOIA) pEKOMEHIYETCSl OTIPEIETUTh
MIPUBATHBIN
KOHCTPYKTOP, KOTOPBIM HE BBIACIISIET NAMATh, a II0JIy4YaeT yKa3aTelab Ha MaTPUILy U
KaK
pacnojio’keHa noaMarpuia B Heil. TonbKo 0OBIYHBIA KOHCTPYKTOP MATPHULIBI
BBITIOJTHSIET
peanbHOe BhIJIeJIeHUE NaMsaTu. B kiacce qomkeH ObITh (UIa’koK, ONpeAeIIIIOIIHiA



BbIJIeJICHA JIU ObLIa MaMATh B KOHCTPYKTOPE WJIM UCIIOIb3YETCs MaMSITh APYTOro
00BbeKTA.

PexomenmyeTcst onpeaenuTb METO, KOTOPBIN CO3AAET KOO MATPULIBI C
BBIJICIICHHEM
coOCTBEHHOM NaMATH. Ero MOKHO MCHOIb30BaTh AJIs IEPErPY3KH TEX OINEpalui,
B KOTOPBIX HEOOXOIMMO pa30pBaTh CBSA3b MEXY NOAMATPULIEH U MaTPUILIEH,
Hanpumep:
Matrix operator+(const Matrix &a, const Matrix &b)
{ return a.copy()+=b;

}

[IpoBeputs paboty nmporpammsl Ha metoze ["aycca:
cin>>n;
Matrix a(n,n+1);
cin>>a;
// Meton I'aycca perieHus: CUCTEMbI JUHEHHBIX YPaHEHHH
for(i=0;1<a.rows();i++)
{ double u,v;
Matrix c(a.sub(i,i,a.rows()-1,1));
u=c.max(); // HalWTu HOMEep MaKCUMaJIbLHOTO
v=c.min(); // pIeMeHTa 10 MOIYJIIO B CTOJIOIE
if(fabs(v)>fabs(u)) u=v;
k=c.find(u)+i;
if(k!=1) // momeHsTH MECTAaMU CTPOKHU
{
Matrix t(1,a.cols());
t=a.row(k);
a.row(k)=a.row(i);
a.row(i)=t;
b
a.row(i)/=a(1,1); / Bemyuui 3Ie€MEeHT MPUBECTH K 1
for(j=0;j<a.rows();j++) // BBIY€CTbh 1-CTPOKY U3 BCEX APYTUX
if(j!=1) // cTpOK
{
a.row(j)-=a.row(i)*a(j,1);
b
b

// B mOCIETHEN KOJIOHKE MOIyYaeM pelleHne YpaBHEeHUS
cout<<a.col(n);
5.8 bubnuoteka kiaccoB AJig padOThI € MOJIMHOMaMU
Peanm3oBark ki1acc asist paboThI C MOJTMHOMAMH. B KauecTBe 2IIeMEHTOB
UCTIOJIB3YIOTCSI JITATUHCKUE OyKBHI 1 yrcia. [Ipumep momuHoMa:

0.1*a*b"3+x*y"4



PeanuzoBats onepanuu +, -, *, = 7uIsl TOTMHOMOB-OTIEPAH]IOB
v onepamuu +, -, *, /, rne 1 wnm 2 onepany siBisercst yuciaoM double
(n1 eneHust TOIbKO 2-0M omepaHy)

MeTto/ibl: BBIYUCIIEHUE MTOJIMHOMA MPH YKa3aHHBIX 3HAYEHUSIX HEU3BECTHBIX,
MOJICTAHOBKA BMECTO OYKBBI JIPYyroro nojimHoMa, audepeHiupoBatue mno
yK.OyKBe, BBOJI (>>), BbIBOJ (<<) B BUJI€ OJTHOI CTPOKH,

MOJIy4YUTh HA0OP HEU3BECTHBIX.

koHCTpYyKTOp(double=0)
KOHCTpYKTOp(char *MoauHOM B BUJIE CTPOKH)

5.9 bubnuoteka kiaccoB A paboThl ¢ 0azamu naHHbIX 00bekTOB (OOB/])
OmnpenenuTh KIACCHI ISl XpaHEeHUsT 00BEKTOB B (haiine.
Kitacc miist xpanuMoro o0beKTa He0OXOAUMO IIPOU3BECTH OT HEKOTOPOTO
0a30BOro abCTPaKTHOTO Kjacca U MepeonpeieIuTh BUPTYalbHbIE METO/IbI
int ReadData(FILE *f); // urenue nonei u3 gaiina
int WriteData(FILE *f); // 3anuch noneit B aitn
int Size(); // pa3mep 3amnucu (Bce 3aKuCH JJI MPOCTOTHI OMHAK. pa3Mepa)
void Recalc(); // BBIUMCIUTD HE3aUChIBAEMBIE B (paiisl mosist
TIOCJIe YTEHUS 3alucH u3 ¢aiina
MOKHO OT CO3IaHHOTO KJIacca MPOM3BECTH HOBBIN Kilacc,
B METO/Iax HOBOTO KJIacca B MEPBYIO OUEPEIh HYKHO BBI3BaTh
MeTO/IbI 0230BOT0 KJIacca, a 3aTeM IIPOU3BECTHU JACHCTBUS C
HOBBIMH TOJISIMU ATOTO KJlacca

B 6a30BoM Kj1acce JIOIDKHBI OBITH ONMPEIeICHBI METOIBI
KOHCTpYKTOp(uMsiaiina)
int Open()
int Close()
long Id() // unentuduxarop 3anucu (cMmelieHue B Qaiiie)
int Goto(long id) // nepeiiTu Ha 3anuck ¢ uaeHTUGUKaTOpoM id
int First() // nepeiitu Ha nepBylo 3anuch B (aiine
int Next() // mepeiiTu Ha cleayOITy0 3anuch B (aiiie
int Prev() // mepeiiTu Ha IpeABIAYIIYIO 3alKiCh B (paitie
int Last() / mepeiiTi Ha OCJEIHIONO 3aMKCh B (paitie
int Post() // 3anucars u3ameHeHus
int Cancel() / OTMEHUTH U3MEHEHHSI, IEPEUUTATH 3AMKCH
int Insert() // 106aBUTH HOBYIO 3aITUCh, BOUTH B PEKUM N3MCHEHUS
int Edit() // BoiiTH B pe’kxuM H3MEHEHUI
int Delete() // ynanute 3anuch
int Eof() // daiin mycT uim oOHapyskeH koHell (aitna npu BeinoaHeHuu Next()
int Bof() // ¢aiin myct nnm oOHapyxkeHo Havasio ¢aiiia npu BeinodHeHuu Prev()
long Count() // xonnuecTBO 3anmucei
METO/IBI BO3BPAIIAIOT KO/ OmMOKy min 0



Jnst gocTyna K moJisiM B MIPOU3BOJHOM KJIACCE PEKOMEHTYETCSl ONIPEACIIUTD
meronbl Setlimsa(3nauenne) u Gethmsi()

5.10 TekcToBast OKOHHasi OMOIMOTEKA
Hamnucars 6u0IMOTEKY 111 OKOHHOTO MHTEp(eiica B TEKCTOBOM peKUME.
bubnuoteka nomkHa padorars B pexkume 80x25 u 80x50. J{omKHBI onpenensiThest
CJIETyIOLIUE KIIACCHI:
-- OKHO
KOOPJIUHATHI
pa3Mepsl
BUJIUMOCTh
1BeT ¢hoHa
TEKCT 3arojIoBKa
MPOIIeypa, BEI3bIBAEMAast JIsl HEPACTIO3HAHHBIX KJIABHUII OKHA
BEpXHEEe OKHO // CBOMCTBO Kilacca
n00aBUTH(AJIEMEHT) // MeTox
-- MeTKa (HaJITUCh)
KOOPJINHATHI
BUIUMOCTh
I[BET
TEKCT METKH
-- KHOTIKa
KOOPJIUHATHI
pa3mepbl
BUJIUMOCTD
1IBET KHOIIKH
TEKCT KHOTIK!
I[BET TEKCTa
Mpoleaypa, BEI3bIBaeMast MPU HAXKATHH KHOIIKH
-- BBOJI CTPOKHU
KOOPJMHATHI
IIMPHUHA
BUJUMOCTh
I[BET MOJIs
I[BET TEKCTa
TEKCT
PexomenmyeTcst HCIONIb30BaTh aKTUBHBIE CBOMCTBA, WM ONPEACIUTh Mapy
MeTos10B setCBoiicTBo/getCBoiicTBO. PaboTa ot kiraBuarypsl. s mpumepa
paccmotpets untepderic Far Manager (Windows)/Midnight Commander (Linux).
5.11 I'padprueckast okoHHasg OMOIMOTEKA
Hanucarpe 610a1oTeKy 111 OKOHHOTO MHTEpdeiica B rpaguueckoM
pexume. bubnuoreka 1okHa paboTaTh AJIsl MPOU3BOJIBHOTO rpadUuecKoro
pexxnma, o0ecrneunBaeMoro BbIOpaHHOU rpaduueckoi OMOINOTEKOH.
JIOJDKHBI ONIPEENAThCS CIESTYIOIINE KIACCHI:
-- OKHO



KOOPJIUHAThI
pa3mepbl
BUJUMOCTD
1uBeT GoHa
TEKCT 3arojIoBKa
npoleaypa, BEI3bIBaeMast IJIsl HEpaCIO3HAHHBIX KJIABUII OKHA
BEpXHEE OKHO // CBOMCTBO Kjacca
N00aBUTH(AIEMEHT) // METO.T
-- MeTKa (HaJIUCh)
KOOpPJMHATHI
BUIUMOCTD
[BET
TEKCT METKH
-- KHOIIKa
KOOPJIUHATHI
pa3Mepsl
BUJIUIMOCTD
I[BET KHOTIKU
TEKCT KHOTIKH
I[BET TEKCTa
IpOLENYPa, BbI3bIBAEMAs IPU HAKATUHU KHOIIKU
-- BBOJI CTPOKHU
KOOPJMHATBI
HIUpUHA
BUJUMOCTD
L[BET OIS
I[BET TEKCTa
TEKCT
MaxkcumainbHble pa3Mepbl OKOH OTPaHUYECHBI Pa3MEPOM SKpaHa, MOITOMY
3aIperaeTcs UCIOIb30BaTh getimage JJIsl COXpaHeHHsI YaCTH dKpaHa.
PexomeHtyeTcs UCTIONB30BaTh aKTUBHBIE CBOMCTBA (cM. Property.cpp),
WIH OnpeieNuTh napy MetofoB setCpoiicTBo/getCBoiicTBo. PaboTa ot
kiaBuarypsl. st npumepa pacemotpers uHTepderic Windows.
5.12 AaumanronHas OnOInoTEKa
Hanwucars 6M0IMOTEKY JUIsl CO3AAHUS UTP U PA3JIMYHBIX MYJIBTUILTUKALIUH.
OOBEeKTHI XapaKTepU3yIOTCS CBONCTBAMM:
KOOPJIMHATHI HAa SKpaHEe X,y U YPOBEHb Z
(z=0 ypoBeHb PoHa, 00BEKT ¢ MAKCUMAJILHBIM Z
HAXOJUTCS HaJl BCEMU JAPYTUMHU OObEKTaMM)
BUJUMOCTD
uMs (paiisia ¢ KapTUHKOU
pa3Mepbl 00beKTa (110 YMOITYAHUIO pa3Mepbl KAPTUHKY;
UTHOpUPYEMBIi (POHOBBIN) LIBET
(TI0 YMOIJTYaHUIO IIBET MUKCETA B BEPXEM JIEBOM YTITY)
MOJIYYUTh LIBET MuKcena (1,j)) B TeK. COCTOSHUH



CBOMCTBA MOYKHO YHUTaTh (getrMsi) U UBMEHSTH (SetuMs), U3MEHEHUS
Ha 3KpaH BBIBOJSTCS MOCJIE KOMaH bl ''MOKa3aTh U3MeHEeHUs "

K 3xpany MOXHO NPUMEHUTH CIEAYIOIINE METOBI
MOKa3aTh U3MEHCHUS

OrnpenenuTsb ouepeanb COOBITHIA:

typedef int Event;

class TQueue

{

public:

TQueue(int maxsize=100);
~TQueue();
void add(int dt, Event obj); // no6aBuTh coObITHE B MOMEHT (ceriuac+dt)
Event get(int &dt); // momy4uTh coObITHE (dt- MpEeBHITIICHNE HHTEPBAJIA)
bool isReady(); // mogouLI0 BpeMs 00paboTarh K-JI COOLITHUS
bool isEmpty(); // ouepens mycra
bool isFull(); // ouepenb MojaHa

3

JIJ1s TOJTydeHus TeKYIIEro BpEeMEHH B MIJIJIUCEKYH/IaX HCITOJIb30BaTh

timeGetTime()

Paboty 6ubnaroTeku npoieMOHCTPUPOBATH HA TIPOCTOM UTpe TUIA THpA:
PULET, YIIPABIISIEMbII MBIIIbIO;

BBIOETAIOIINE BpEMs OT BPEMEHH CJIeBa UJTU CIIpaBa Bparu;

HECKOJIBKO IIPEAMETOB, 32 KOTOPBIE Bparu MOT'yT IPSATATHCSL.

Ecnu menkHyn HeHTpoM mpuiiesia Ha MUKCEN Bpara, OTIUYHbIN OT
(OHOBOTO, 3HAYUT Bpar yOuT.

5.13 bubnuorteka Kj1accoB [t pabOTHI C IEIBIMU YHCIaMU OOJBIION TOYHOCTH
Peanu3oBath kiacc a1 paObOThI ¢ ETBIMH ISCITHYHBIMU YHCIIAMH C 33 IaHHBIM
B apryMEHTE KOHCTPYKTOpA YHCIIOM HUD.

PeanuzoBark oneparuu +, -, *, +=, -=, *=, = cpaBHeHUS (6 IIT.),
BBO/Ja-BEIBOIA (<<, >>) JUIsL YUCeJl YKa3aHHOTI'0O Kjlacca,
a Takke ornepauuu +, -, *, /, +=, =, *= /= = cpaBHenus (6 mrT.),

IJIe BTOPBIM OIepaHIoM siBJsieTcs unciio long (Bce) i double (kpome /).
double ucnonp3yercs nms 3anucu yucen ¢ OOIbITUM YHCIIOM Hynel tuma 2e100

VYazepen Y. OTroasl 411 IPOrpaMMHUCTOB
Knyt JI. UckyccTBO nmporpammupoBanus 1t OBM T.2

5.14 IIporpamma juist 00y4eHHUs: OCHOBAM MPOrpaMMHUPOBAHUS

C noMoI11bI0 3TOM MPOrpaMMBbl yUalliuecs CMOTYT IIO3HAKOMUTBHCS €
OCHOBHBIMH MOHATUSIMU NPOTPaMMHUPOBAHUS:

[Iporpamma n0JKHA MTO3BOJIATE COCTABIATH IPOrPAMMY JUIsl HEKOTOPOTO



pobora (manumynstopa). [IporpamMma siBAsieTCSl CKENETOM  JJIs HAITMCAHUS
pa3TUYHBIX pOOOTOB, T.€. 0OecrieunBaeT uHTEpeElic, 3arpy3Ky 3aaaHui
u3 (haiina, HaOOP KITACCOB U B3aUMOJICHCTBUE MEXKYy HUMHU.

PoGot neiicTByeT Ha HEKOTOpOM Mosie ¢ pazmepamu 10 Ha 10,
3amadya COCTOUT B MPUBEACHUH TOJISI B HEKOTOPOE KOHEYHOE COCTOSTHUE
MOCJIE BBITIOJTHEHUS MTPOTPaMMBbl, HAMTUCAHHOW yUYaIiMCsl.

PoGoT omnpenensercst B HEKOTOPOM KjIacce MPOrPaMMBbl, YTO TTO3BOJISICT
U3MEHSTh BHEIIHUM BU U HEKOTOPbIE 0COOCHHOCTHU MOBEACHUS poOOTa
(MypaBeii, TpakTop, yOOPIIUK, FTA30HOKOCUIIBIINK), HE U3MEHSS JIOTUKY
OCHOBHOM MPOTpaMMBbI. ITO ke KacaeTcs U 00bEKTOB Ha TIOJIE.

PexomenmyroTcs creayroine BapuaHThl KIIaCCOB:

--PoGort

KOJIMYECTBO KOMaH]]
HAaWMEHOBAHUE 1-0M KOMaH/IbI
TEKYIIUEe KOOPIUHATHI
YCTAaHOBUTH KOOPIUHATHI U TIOJIC JIsl pa0OTHI
BBITIOJTHUTB 1-F0 KOMaHIy, pe3yJIbTaT=1, €CJIn KOMaH/1a YCIEITHO BBITTOJIHCHA,
nHaye 0
HapHCOBATH(X,Y)
TEKyIllee HalpaBIeHUE
COOOIIIeHHE O TPUYUHE HEYIauu
--3azianue
WHUIMATIN3UPOBATh(110J1e, POOOT)
WHUIIL. TIEPE]T BBITIOJTHEHNEM MTPOTPaMMBI(TIoIie) // ciaydaiiHOe pa3MelIeHHe
MPETSITCTBUA
3a/laHUE BBITIOJIHEHO(T10J1E, po0OT)?
HapUCOBaTh KOHEYHOE COCTOSIHUE MOJIAA(X,Y) // 111 0ObSICHEHUS 3aaHuUs
TEKCT 3aJIaHUS
MepelTy Ha CIIEeAYIOIUNA YPOBEHD (eciu TpedyeTcs
peruTh Habop 3aaHuU)
--ITone
1BET KJIETKHU(1,])
YCTAHOBUTH IBET KJIETKH(1,])
Kakoil 0ObEKT Ha KieTKe(1,])
YCTAaHOBUTH OOBEKT Ha KIETKY(1,])
HapuCcoBaTh(X,y)
--O0BeKT
THII: IPENSATCTBHUE, JIOBYIIIKA U T.1I.
Pa3HOBHUIHOCTh: CT€HA, MUHA, sIMa U T.1I.
HAaWMCHOBaHUE
HapHUCOBATh(X,Y)
[IporpamMma coctaBnsieTcs U3 KOMaH] poboTa
[Iporpamma J0KHA COCTABIIATHCS C IIOMOIIBIO BEIOOPA M3 MEHIO (CITUCKA
BapuaHTOB). MOXHO BCTABIISITh U YIAJISATh OMEPAaTOPhl MPOTPaMMBbI



BrinonHeHnue IIpOorpaMMmabl 3aKaH4YHNBACTCsA, CCIIN pO6OT HE MOXKCT BBIIIOJTHUTH
KOMaHAY W BBIBOOAUTCS COO6H_ICHI/Ie

BapuaHTbl 3a1aHUI/po00TOB (11 KaXKJI0I0 BapHaHTa COCTABIISIETCS
CBOSI MOAU(UKALIMS TIPOrPaMMBbl)
- yepenaiika-XyI0KHHK (pacKpacUTh IOJI B ONPENEIEHHBIN y30D)
- MypaBel-Tpy34uK (COKOOaH: mepeABUHYTh KOPOOKH HA MECTO)
- ypoxail (cKywarh si0JOKH, MOSBIISIONIMECS CIyYailHO 10 HAMMCaHUS
IpOrpaMMBbl )
3a/1aHus yCIOXKHSIOTCS BBEICHUEM MPEMSATCTBUM U/ WU JIOBYLIEK.
5.15 [Iporpamma miisa pasmenienus meoenu "Home design”
Me0enb, cTeHBI, ABEPU U JIp. JIEMEHTHI PEICTABISIOTCS B BUJIE
HaboOpa NMPsAMOYTOJIBHBIX OJIOKOB, KOTOPbIE MOKHO TIepeMelIaTh Ha BUIE
cBEpXy. MOXKHO yKa3aTh BBICOTY pa3MelieHus Haja mojoM. OOBbEKThI
HE J0JKHBI HAKJIabIBaThCs IPYT Ha Apyra. OObEKTHI JENITCS Ha
HECKOJIBKO TUIIOB:
1. cTeHbl, KOTOPBIM MOXHO 33/1aTh JUIMHY U BBICOTY
2. IBEepH, OKHA U JIp. OOBEKThI, KOTOPbIE OOBIYHO HAKJIAIbIBAIOTCA HAa CTEHY
TOJIIIMHA OIPEAEIIIET MECTO, I7I€ HE MOTYT OBITh Pa3MEIIEHbI IPYTue 0OOBEKTHI
3. Me0eb, CTOJIbI, CTYJbS, JTIOCTPBI, TOPILKH C LIBETAMHU

OcCHOBHBIE BO3MOXXHOCTH IIPOTPaMMBbl: BCTaBKa 00BEKTa, KOTOPBINA HYKHO
BBIOMpATh U3 HECKOJIBKUX CIHUCKOB (ompenensercs daiiiaMyu KOHPUrypamum),
MOBOPOT 00bEKTa Ha yroj KpatHelidi 90 rpagycoB, nepeABHKEHUE OObEKTA B
koopanHaTtax XY U U3MEHEHHE BBICOTHI Z,

T.€. KypcoBas paboTa CBOAUTCA K MEPEIBIKEHUIO NTapasuIeIenUIe/10B
y KOTOpBIX 3a/1aH0 HanpasiieHue (yroa nosopora 0,90,180,270)

VYpaBieHrne MOXKHO CI€NIaTh TOJIBKO KJIaBUATYPOM:
IIPOCTO CTpEJIKA - epeMernieHue mo 10 cm
Shift-ctpenka o 1 cm
[To yMomuaHuI0 OOBEKT BCTABISIETCS PSIIOM C MPEIBIIYIIMM pa3MEIIeHHbIM
00BEKTOM (CABUHYTHIM Ha LIUPHUHY MPEIbIAYLIEr0 00bEKTa U
MOBEPHYTHIM Ha TOT K€ yTOJI).

B daitnax koHpuUryparmm MoxeT cofepKaThCs cienytomas nahopMarus:
GROUPS.CFG:

walls.cfg Crensl, n1Bepu, OKHa

tables.cfg Ctomnbl

WALLS.CFG:
CTeHa, 00ou B ropoiuek: 1
nBepb 90 cm, 6enas, co cteksiom: 2 90 200 90

A\ A\

HauMEHOBaHue (J10 :) THIT 0ObEKTA



A

HIMpUHA
AN

BBICOTA

A

TOJIIIIMHA
XOJIONWJIBHUK 2-X IBEpHBIH, 3enensbiit: 3 120 160 60
MOo>kHO BCIO KOH(UTYPAIUIO XPAaHUTh B OHOM (haiie.

Pa3BuTune TemMbI:
[TocTpoenue Buaa /st JIF0O0TO yIiia U J0OaBlIeHNE MTEPCIIEKTUBHI.
5.16 Penaktop G10K-cXeM mporpaMmm

B cooTBeTCcTBMU € IPUHIIMIIAMU CTPYKTYPHOTO MPOrPAMMHUPOBAHUS
JUTSl HAITMCAHUS TPOTPaMM JIOCTATOYHO 3 TUIIOB ONEPATOPOB:
MOCJIE0BATEIbHOCTD, YCIOBHBIN OlepaTop U Oneparop IUKIIa

LE]

T
NacnegoEaTENEHOCTE HI

BCAW - TO - WH&4e EC - TO

i )

HaqanaskaHeL

aa
HET

UMK C NRERyCNoE e [ywhile)
UMERN C NOCTYCNOEMER [do-while)

HexoTtoprie 6510ku (BBOA-BBIBOJI, 3aBEPILICHUE TPOTPAMMBbl) UMEIOT
CHELUATBHYIO PAMKY.

Hanucate penakrop st 6710K-cXeM (CTPyKTYpHOTO IPOEKTUPOBAHUS
MPOrPaMMBbl ), KOTOPbIH O3BOJISLT Obl PEAAKTUPOBATH OJIOK-CXEMBI.

[lepBoHauyanbHO B cXeme ecTh OJ0KHM "Hayano" u "koHerr'".

Komanipl penakropa: BCTaBUTh OJIOK MOCHE TEKYIEro/B JIEBYIO/B MPaBYIO BETBb,
yIQIUTh TEKYIUH OJIOK, U3MEHUTD
TEKCT B OJIOKE, COXPAHUTh M CYUTATh OJIOK-CXeMY B (aiiie.

JI1st yripoleHus mporpaMMbl pEKOMEHIYETCS YIIPABIEHUE C TIOMOLIBIO
KJIABHATYPHI (IBIXKEHUE CTPEIKAMU 10 OJIOKaM: BHU3/BBEPX -
CIIeYOITUI/TIPENBIAYIINI OJIOK, BIICBO/BIIPABO - JIEBasi/IIpaBasi BETBb, €CIIU
€CTh WU CIEAYIOmUi 070K). PekoMeHayeTcss XpaHUTh yKa3aTelb Ha TeKYIIUi
OJIOK.

Jlns npeacTaBiaeHus: 6J0K-CXeMbl pEKOMEHAYETCS KJIacC CO CBOMCTBAMU

TUI OJI0Ka



TEKCT, BBIBOJIUMBIN B OJIOKE
JeBasi BeTKa // OTCYTCTBYET y NMPOCTHIX OJIOKOB
npasas BeTka // -//-
CEeIYIONIHI OJI0K
npeAbI Iy i 0J10K
070K, B KOTOPOM HAaXOAMUTCS BETKA C ITHUM OJIOKOM
BbIY. BBICOTY U300pakeHus OJI0Ka ¢ BETKAMHU
BbIY. LIUPHUHY -//-
HapUCOBaTh OJIOK M €T0 BETKH B (X,Y)
Jl1st yripoliieHus pucoBaHUsI PEKOMEHYETCsI JIEBYIO BETBb PUCOBATh
BCEI/la BHU3 M MPUHATH CTaHJIAPTHBIN pazmep Oioka.
5.17 bubnuoreka 115t MOJIETUPOBAHUS CUCTEM MacCOBOTO OOCITYKUBaHUS
Hamucars 6M61moTeKy KJ1accoB ISl MOACIUPOBAHUS BKITFOYAIOITY IO
CIIEAyIOIINe
KJIACCHI:
-- I'eneparop 00BEKTOB
THUII TEHEPUPYEMOTO 00BEKTA
(0OBEKTHI B CUCTEME TIPEACTABIISIOTCS HOMEPOM THUIIA)
CpeaHee BpeMs MOSBICHUS
THUI CITy4aifHOTO pacmpeieNICHus - pABHOMEPHOE
BKJIFOUUTB/BBIKIIIOUUTH
KOJI-BO CTEHEPUPOBAHHBIX OOBEKTOB
IpolLeypa, BbI3bIBaEMasi P reHeparui o0beKTa
-- Ouepenb 0OBEKTOB K YCTPOUCTBY 00CTY>KUBAHHUS
N00aBUTH OOBEKT
B35ITh OOBEKT
TEKyIllee YHCI0 OOBEKTOB B OUEepEaU
MaKCHUMaJIbHOE, MUHUMAaJIbHOE, CPEeTHEE
BPEMEHH OKUJaHHsI B ouepenu (pacdyeT mpyu MOJIETHPOBAHIH)
MaKCHUMaJIbHAs JUTMHA OYepeH (pacueT Mpy MOJIEIMPOBAHUN)
-- YcTpoicTBO 00CTYKUBAHUS
OCTaBUTh 0OBEKT Ha 00PaOOTKY
cpeaHee BpeMs 00paboTKu
THUII CIIy4allHOTO pacIipeieNieHus - paBHOMEPHOE
paboTraet/mpocTanBaer
K02 puIueHT 3arpy3Ku (pacyeT npu MOJETUPOBAHNUN)
KOJI-BO 00pabOTaHHBIX 00BEKTOB
MpoIIeypa, BEI3bIBaEMast MPU 3aBEPIICHUU 00pabOTKH 00bEeKTa
-- Cucrema B 11€JI0M
KOJTMYE€CTBO OOBEKTOB B CUCTEME
N00aBUTh OOBEKT B CUCTEMY
YIIAJUTh OOBEKT U3 CUCTEMBI
MHTEpBaJ MOACTUPOBAHUS
TEKyIIee BpeMsI
npoleaypa, BbI3bIBaeMasi P 3aBEPIICHUN HHTEpBasia MOJICTUPOBAHUS



-- Ouepenb COOBITHI B CHCTEME

Harnmncars mozens cneayronen CuCTeMbl:

Ha kapbepe pabotaet 2 sxckaBaropa 1 M maiuH. B HauaabHbBI MOMEHT
MAaIlIMHBI IOPOBHY JEIATCS MEXIAY OYEPENSIMU IKCKaBaTOpa. JKCKaBaTop
HaIOJIHSAET Ky30B MalluHbI 32 6-10 MUHYT (pacnpenesieHne BpeMeHn
paBHOMEpHOE). MalinHa OTBO3HUT MECOK MOTPEOUTENIO 3a 45 MUHYT
(pacnpeneneHre HOpMaJIbHOE CO CTaHIAPTHBIM OTKJIOHeHUEM 15 munyT mwin 30-60
MUHYT).

ITocne BOo3BpaleHUs CTAHOBUTCS O] 3arPy3Ky IIPOCTAaNBAOIIETO
DKCKaBaTOpa MUJIM B CaMyl0 MAJIEHbKYI0 odepelb. [IpomonenupoBars cucreMy
B TEUEHUU 8 4acoB MpH pa3ianuHbiX M u BbIOpaTh M MUHUMU3HpYIOILIEE
IIPOCTOM 3KCKABATOPOB U MAIMH.

Jlnst MofenMpoBaHus MOE3IKH MAILIMHBI K TOTPEOUTENIO MOKHO
MCIIOJIb30BaTh T€HEPATOP, KOTOPHI HEOOXOJUMO BKIIIOYATh, a MOCTIE
reHepalnuyd 00bEKTa BBIKIIIOUATh. A MOXKHO caenarb M yCTpOHCTB 00CITy>KUBaHUS .
PasButne Temsr:

J100aBUTH HOBBIE TUIIBI CITYYaHOTO PacCHpeaeICHHUS.

O renepanuu Ciy4aHbIX YUCEN, OTIIMYHOTO OT PABHOMEPHOTO PACIIPEIEICHHUS CM.
Knyt /. UckyccTBO nmporpammupoBanus 1t OBM T.2

5.18 I'padpuyeckuit penakTop i AeTei
Hanucatp penakrop, mo3BoisIONUN COCTaBIATh PUCYHOK U3 Habopa
TOTOBBIX KapTUHOK. /{7151 mpocTOTHI 0OIIIEHNE C TTOMOIIBIO HAJITUCEN JOHKHO
OBITh MUHUMU3UPOBAHO.
Penaktop 10MKEeH TO3BOIATH:
- BRIOMpATH IPYIITY KAPTUHOK;
- BBIOMpATh KAPTUHKY U3 TPYIIIbL;
- BCTaBJIATh BEIOPAHHYIO KAPTUHKY B PUCYHOK
IIPU 3TOM BUIHO KaK OHA Oy/IeT pacrojoKeHa Ha PUCYHKE;
(npu BcTaBke (DOHOBBIM LIBET KAPTUHKU UTHOPUPYETCS])
- COXPaHsATh U 3arpy’kaTh pUCYHOK B CTaHJAPTHOM
dbopmare .BMP, npeanoututenbHO MIpU OOIICHHUH C
MOJIb30BaTEJIEM BMECTO UMEHHU MCIOIB30BaTh MaJIeHbKOE U300paKeHHE
PUCYHKa, a UMsI TCHEpUPOBATh aBTOMaTUYECKHU.
[Tpumepnsiii popmar skpaHa:

Habop KHONOK +—-—++-———-———-————————————- +
C TI'pylmnaMm +—+|
KapTUHOK +-+|

|
|
M OeVCTBUAMU +—+ | |
+-+| PUCYHOK |
|
|
|



PenakTop nomkeH KoHGUTYpUPOBATHCS, B KAKOM-TO (haiisie MOKHO
yKa3aTbh UMeHa (PailyioB ¢ KapTUHKaMU, pPa30MEHUE Ha TPYIIB U UMEHA
(bhaiIoB Iy KHOTIOK C TPyTIaMHu.

5.19 I'eneparop TecToB
Hamucars HaGOp KIacCOB I TeHEPAIMHA TECTOBBIX JTAaHHBIX.
CTpyKTypa IpeaCcTaBIsSeTCs B BUIE COBOKYITHOCTH OOBEKTOB Pa3IMYHOTO KiIacca.
J1.6. xaccel 17151 BBIOOpa, LIUKIIOB U JPYTUX DJIEMEHTOB.
VY Bcex kiaccoB 11.0. MeTO/ generate, BRIBOASIIUN B (pailsl pe3yabTrar reHepaluu.
Krnacc nocnenoBarenbHOCTh Seq(), B KOTOPYHO MOKHO 100aBisaTh (.add())
CJIETYIOITUE DIIEMEHTHI:
IIEJI0€ YUCJIO, CChUIKY Ha IEPEMEHHYIO HIIU CTPOKY,
yKa3aHHOE 3HAUY€HWE BBHIBOJIUTCS MPU TeHEpaIun
0OBEKTHI KJIaCCOB
Any(cTpoxa)
P T€HEPAITUU BBIBOJUTCS CITyYalHBI CHUMBOJ U3 CTPOKHU
Per(cTpoxa)
P TeHEpaIluu BBEIBOJIUTCS CTydaliHas MePeCTaHOBKA CHUMBOJIOB CTPOKH
Format(uucio niam nepeMeHHas, CTpoka)
IIPY TeHEPaIuy BHIBOJUTCS 3HAYCHUE 110 YKa3aHHOMY (opMaTy
Rep(uienoe yucio uim nepeMeHHasi, 3J1eMeHT)
NENCTBUE TTOBTOPSETCA 3aIaHHOE YUCIIO Pa3
While(niepemennas, neMeHr)
JIEVCTBUE MOBTOPSAETCA MOKA 3HAYCHUE IEPEMEHHON HE HYJIEBOE
JPyTHE MOCIE0BATEILHOCTD WIH
Select().add(anemenT [,1ienoe yucno=1]).add(...
rpymma BeIOOpa, JIEMEHT U3 TPYIIBI BHIOUPAETCS C BEPOSTHOCTHIO
TPSIMO TPOTIOPITUOHATBHONU YUCITY
Assign(riepeMeHHas1, BIpaKEHUE)
IIPY TeHEpaIuy TIEPEMEHHON MTPUCBANBACTCS BRIPAKCHHEC
BBIPKEHUE CTPOUTCS M3 00BEKTOB
Random(1ienoe 9yuciio miim nepeMeHHast,lIeJI0e YUCII0 WA TIepEeMEHHAas )
CllyyaiiHOe 3HAuU€HUE B YKa3aHHOM JIMana3oHe
HEJbIX YUCeIl U IEPEMEHHBIX,
COCIMHSEMBIX 3HaKaMU omepanui +, -, *, /, %

Var N;

Seq s1;

sl.add(Assign(N,Random(1,100))).add(N).add("\n");

// mpucBouTh N ciydaitHoe uncio ot 1 o 100, BeiBectu N, BeiBecTr "\n"
sl.add(Rep(N,Seq().add(Rep(10,Any("ABC"))).add("\n"));

// BoIONTHUTH N pa3 BbIBOA cTpoku U3 10 cimydaiinbix cumBosioB A,B unu C
sl.generate();

// creHepupoOBaTh TECT, PE3YJIbTAT BHIBOJUTCS B cout



[IpumMep creHepupOBaHHOTO TECTA:

3

ABBACCAAAB

ACBBBACAAC

BBACCCCAAA

5.20 O6pabdoTka XML
Hamnucars knace myist pabotel ¢ XML-g0KyMeHTaMu.
Kaxnpiit XML-nokyMeHT coaepxut 1 umu 6osee 31eMeHToB B popMme:
<M DJIEMEHTA ATPUBYTbI>
COJEPXXAHUE
</MMS_SJIEMEHTA>
WA
<M DJIEMEHTA ATPUBYTHI />

ATPUBYThI paznensitoTcss cMiMBOIaMu mipooOena, TaOysiuy, iepexoaa Ha
HOBYIO CTPOKY
Y BBITJISIISIT TaK

UM ATPUBYTA="3HAYEHUE" -- B3HAYEHMUE nHe comepx’uT CMMBOJIOB "
u<

WIH

UM ATPUBYTA=3HAYEHUE' -- SHAUEHMUE He conepxut cumBoia ' 1
<

UM DJIEMEHTA unun UM ATPUBYTA naunnaercs ¢ 1aTUHCKON OyKBBI
i ' v '

3areM cienyet 0 uiam 6onee Oyks, mudp, cumBosos -, "', ' ',

COLEPXAHMUE 5T0 npon3BOIBHBINA TEKCT, HE COACPKAIINN CUMBOJIA <
Briepemeniky 0 uiau 6osiee IEMEHTOB.
TekcT BHE DJIEMEHTOB O0BEAUHIETCS

I[J'IH HEKOTOPbIX CUMBOJIOB B TCKCTC U 3HAYCHHAX anI/I6YTOB HNCIIOJIB3YIOTCA
CIICINAJIbHBIC 0003HaYECHUS:

&amp; &
&lt; <
&quot; "
&gt; >

&#4nCIo; CUMBOJ C YKa3aHHBIM KOJIOM, Hanpumep, &#39; 310 '

OcHoBHBIE MeTOABI K1acca XML:
coxpanuThb_B_(aitn(char *file name)

int KOJIMYECTBO 3JIEMEHTOB_cojiepKaHusi()
XML *>memenT conepkanusi(i)
char *ums_snemental()



char *nomyunts_TeKCT()
yCTaHOBUTH _TeKcT(char *)

int konuuecTBo_aTpulyToB()
char *ums_arpu0yra(i)
char *3nauenue_arpulyra(i)

XML *naiitu_snemeHt _conepxkanusi(char *name, char *attr, char *value)
// IO UMEHU ¥ 3HAYEHUIO OJHOTO U3 aTpuOyTOB

char *HaifTu_3HaueHue arpubyTta(char *name)

int Homep arpulOyTta(char *name)

nobaButh_arpubyt(char *attr, char *value)

// AN 3aMEHUTD, €CITN CYIIEeCTBYET
yaaJIuTh_arpuoyT(1)
XML *n0o6aButh_smeMeHT coaepxkanusi(char *name)
yIAdUTh AJIEMEHT cojepkaHus(1)



I[MTPUJIOKEHUME A
MunuctepcTBo 00pazoBaHus U Hayku PD
®IAOY BO KOXKHO-VPAJIBCKUI TOCYIAPCTBEHHbBIN YHUBEPCUTET (HUY)
WNHCTUTYT ecTeCTBEHHBIX M TOYHBIX HAYK

@DakynbTeT MaTEeMaTUKU, MEXaHUKU U KOMIIBIOTEPHBIX TEXHOJIOTUM
Kadenpa  mpukiagHON MareMaTUKy M MIPOrpaMMHUPOBAHUS

«PacTpoBbIii TpaduyecKuil peIaKTop»

TIOSICHUTEJIHA S 3AITMCKA K KYPCOBOI PABOTE
1o nucuurimHe «OObEKTHO-OPUEHTUPOBAHHOE MTPOTPAMMUPOBAHHEY

I0VpI'Y-220501.2008.313.113 KP

Pyrosooumeny,

Onenyvuxosa T.1O.
« » 2017e.
Asmop pabomul:

Cmyoeumrka epynnoi: ET— 201
Heanosa U.U.

« » 2017e.
Paboma 3awuwena c oyenxoti

« » 2017 2.

Yeasaouuck — 2017



IMTPUJIOXXKEHUE b
MunuctepcTBo 00pazoBaHus U Hayku PD
®IAOY BO KOXKHO-VPAJIBCKUI TOCYIAPCTBEHHbBIN YHUBEPCUTET (HUY)
WNHCTUTYT ecTeCTBEHHBIX M TOYHBIX HAYK

CDaKYJ'ILTCT MAaTCMAaTUuKH, MCXaHUKHU U KOMIIBIOTCPHBIX TEXHOJIOT Wit

Kadenpa  mpukiagHON MareMaTUKy M MIPOrpaMMHUPOBAHUS
Hanpasnenue 01.03.02 «IIpuknaanas marematuka 1 ”HPOPMATHKA»

YTBEPX/IAIO

3asenyrommii kadeapoi [IPUMA
A.A. 3ambinursieBa
2017 r.

3AJJAHUE
HA KypPCOBYIO pa0oTy CTyIeHTa
MBanosa 1Bana lBaHoBHYa
I'pynma  ET-201

1. JIncrurnaa O0beKmHo-opueHmupo8aHHoe NPOSPAMMUPOBAHUE

2. Tema paGoThI _ bubnmoreka g paboTel ¢ MaTpULIAME

3. Cpok cliaud CTy[ICHTOM 3aKOHUYEHHOU paboThl 25 masn 2017 2.
4. [lepeueHb BOIPOCOB, MOJUIEKAIINUX pa3paboTKe

1)
2)
3)
4)
5)

00BEKTHO-OPUCHTUPOBAHHBII aHAIN3 MTPEIMETHOM 00IaCTH;
pa3paboTtka uHTepdeiica kmaccoB Ha s3bike C++;
peanm3ais MeToI0B KJaccoB Ha sizbike C++;
TECTHPOBaHUE MTPOTrpaMMBbl (OUOIIHMOTEKN);

oopmIiieHrE OTUETA 11O KYPCOBOM padoTe.

5. KanengapHseiii miaH

OTMeTKa
0 BBLINOJTHEHHH
PYKOBOIMTEJISA

HaumeHoBaHMe pa3iesnoB Cpok BBINOJHEHNS
KyPCOBOIi paGoThI pa3nesioB padoThI

BBeneunune. [locTanoBka 3aa4uu. 01.03.2017-10.03.2017

Ornrcanne MporpaMMbl: pa3oueHue Ha 10.03.2017-01.05.2017
MOJYNH; UHTEP(EHChI KIacCcoB;
uepapxusi KJIacCcoB; pa3paboTKa aIrOPUTMOB.

WucTpykuus no yctaHoBke. Pa3paboTka 01.05.2017-10.05.2017
TECTOB JIJIsl IPOBEPKH MPOTPAMMBI.

PykoBozicTBO monb30BaTens. 10.05.2017-20.05.2017
3aKIroYeHue. 20.05.2017-25.05.2017
PyxoBoautens paboThl /
CryneHt /

(monmuce)




[MPMJIOXKEHUE B

S[IPUMEP OD®OPMIIEHNA AHHOTALIMN HA KYPCOBYIO PABOTY

AHHOTALIASA

Npanos FO.I1. Yuet 0cHOBHBIX
cpencts. — Yensabunck: OYpI'Y, ET-
314,2017. —-48 c., 3 ui., 5 tabdm.,
oubnrorpaguyeckuii cnucok — 24
HauM., 8 IpuL.

OOBEKTOM UCCIIEJOBAaHUS SBISETCS TOPSAOK OyXrajaTepckoro ydera
OCHOBHBIX CPEJICTB B KOMMEPUYECKOW OpraHU3aI[1H.

[lenp paboThl — OCBOUTH METOAMKY (DOPMHUPOBAHUSA B OyXTaJTEPCKOM yuyeTe
JIOCTOBEPHOI HHPOPMAIIMK O HATUYUH U ABMKEHUU OOBEKTOB OCHOBHBIX CPEJICTB.

B pabore paccmoTpeH ydeT 00bEKTOB OCHOBHBIX CPEICTB B COOTBETCTBUHM C
ACUCTBYIOIIMMHA Ha JaTy HalMCaHUS KypCOBOM pabOThl 3aKOHOAATEIHHO-
HOPMAaTUBHBIMU JIOKyMEHTaMu. [IpuBefeHBpl  mpaBuia  JOKYMEHTAIBHOTO
opopmieHuss  omepanmii MO  JIBMKCHHIO OOBEKTOB OCHOBHBIX CPEICTB.
PaccMoTpeHbl MOPSIAOK CUHTETHYECKOTO M aHAJUTHUYECKOro y4eTa orepauuid 1o
JIBUKEHUIO OOBEKTOB OCHOBHBIX CPEACTB, OCOOCHHOCTH dbopmMupoBaHus
uHpopMaui 00  OCHOBHBIX  CpPEIACTBAX B  YUYETHBIX  pErHCTpax W
OyXrajaTepcKkoil OTU4EeTHOCTH. BbIsBIEHBI 0COOEHHOCTH (DOPMHUPOBAHUS YUETHOU
MOJUTUKU TPUMEHUTENIIBHO K YYeTy OOBEKTOB OCHOBHBIX CpPEICTB. PackpbIT
NOPSAZOK TpoBeNeHUs, OQOPMIICHHA M OTPAXKEHHSI B Yy4eTe pe3yJbTaroB
WHBEHTApHU3aIlM OCHOBHBIX CPE/ICTB

Ha mnpumepe ycioBHOro mpeanpusTvs TOKa3aHa METOAUKA ydeTa
OCHOBHBIX CPEJICTB B KOMMEPUYECKOW OpraHU3aIIH.



[MPUJIOXXEHUME I
[TPUMEP O®OPMJIEHNA BBEJAEHU A PABOTBI

BBEJIEHUE

AKTYaJIbHOCTH TeMbl. OObEKTHO-OpPUEHTUPOBAHHBIN MOAXOJ SIBJISIETCS Haubosee
MIPOTPECCUBHOMN TEXHOJIOTHEHN pa3pabOTKX MPOTrPAMMHBIX CUCTEM, TTO3BOJISIET
paspabarbiBaTh 00JI€€ CIIOKHBIE CUCTEMBI.

Ieab padorsl — Paszpabotarh pacTpoBblii rpadudeckuil pegakrop Paint
3ajgauu padoTHhI:

- U3Y4YUTh IPUEMBI 00ObEKTHO-OPUEHTHPOBAHHOTO aHAJIN3A;

- HAy4UTbhCA pa3padarbiBaTh IPOrpaMMbl B 0ObEKTHO-OPUEHTUPOBAHHOM CTHUJIE;

- OBJIAJIETh TEXHOJOTUSIMU OOBbEKTHO-OPHUEHTUPOBAHHOTO aHAJIU3a U
MIPOEKTUPOBAHUS;

- U3YYUTh KOHILIETIINN 00bEKTHO-OPUEHTUPOBAHHOTO MPOrPaMMHUPOBAHUS; U3YUUTh
OCOOEHHOCTH OOBEKTHOM MOJENH sI3bIKa porpaMMmupoBanust C++

- HAyYNUTHCS CAMOCTOSTENBHO U TBOPYECKH MCIIOIb30BaTh 3HAHUS U MOy YCHHBIE
PAKTUYECKNE HABBIKH;

- OBJIAJIETh HABBIKAMY CAMOCTOSATEIBHOTO MOJIYUYEHUsI HOBBIX 3HAHUM 10 TEOPHUH U
MPAKTHKE 0OBEKTHOTO MOAX0/1a B IPOrpaMMHUPOBAaHUH.

O0beKT padoThl — Iporpamma JJisi pUCOBaHUS

IIpeamer padoThl — npuMeHEeHNE 00 BEKTHO-OPUEHTUPOBAHHOTO MOIX0AA TS
pa3pabOTKH MPOTPAMMBI.

Pe3yabTarhl padoThl MOXXHO HCIOIL30BaTh B IPOLIECCE MOCIEAYIOIIET0 00yYeHUS
B COOTBETCTBHH C YYCOHBIM IIJIAHOM IMOATOTOBKU OaKajaBpOB IO HAIIPABICHUIO
«IIpuknannas MareMaTuka U HHHOPMATHUKAY



I[MTPMJIOXEHUE [

[TPUMEP O®OPMJIEHU A 3AKJIIOYEHN A PABOTBI
3AKJIIOYEHHUE

B pesynprare mpoBeaeHHOM pabOTHI onpeaeneHsl tanbl co3ganus CMK
B OpraHu3alluy MPUMEHUTEIBHO K BhICIIEMY Yy4eOHOMY 3aBe/ieHHI0. M3yueH omnbIT
paspabotkn CMK B By3e U ycTaHOBIeHbl ocoOeHHOocTH co3nanuss CMK B
y4eOHOM 3aBeIcHUH B oTIn4uM oT pazpadorku CMK Ha npeanpusituu. BeisiBieHbl
npobnemsl cozaanuss CMK By3a.

OmnpeneneHsl NOPAJIOK U coiepKaHue 3TarnoB padot no cozganuto CMK
By3a. Onucan u BusyanusupoBan mnponecc «Pazpaborka CMK Byza» mpu
nomomin  IDEF-MonenupoBanus. OnpeneneHbl MOKa3aread U KOJIUYECTBEHHBIE
kputepun 3QPEKTUBHOCTH U Ppe3ysbTaTUBHOCTU Tmporecca «Pa3padorka CMK
By3a». Takum 00pa3oM, Iiesib paObOThI IOCTUTHYTA, 3314l — PEIICHBI.

Pesynbrarel paboThl peKOMEHIyEeTCsl MCIIONIb30BaTh mpu pa3zpadborke CMK
dakynereToB FOVYpl'Y. Brimonnennass pabora UMeeT MPaKTUYECKYI0 IEHHOCTh H
pexoMeH10BaHa 1 anpobanuu Ha MT-dakynsrere.



[MTPMJIOXEHUE E
[TPUMEPBI O®OPMJIEHUSI OCHOBHOM YACTH

1 IlocTanoBKa 32124
Heobxonumo pazpaboTaTh pacTpoBblil rpaduyeckuii pegaktop Paint co
CIICAYIOIINMHU BO3MOXHOCTSIMHU:
- pucoBaHue To4YeK (CBOOOHOE PUCOBAHUE);
- pUCOBaHUE JIMHUI;
- pUCOBaHUE NPSIMOYTOJILHUKOB (3aITOJIHEHHBIX U HET);
- BBIOOp LIBETOB PUCOBAHMS U 3aMOJHEHUs U3 16 uiu Ooee;
- YTE€HUE U 3anuch pucyHka B cranaaptaom (.BMP, .PCX, .JPG) unu co6cTBEHHOM
dbopmare.
[Ipu nBM>KEHUH MBIIITH BHICBEUUBATH KOOPAMHATHI.

AHanu3 npeaMeTHON 00J1aCTH BBISIBIISIET CIEAYIONINE OOBEKTHI:
- KHOTIKY yTIPaBJIEHUs, UMCIOIINE KBAAPATHYIO (POPMY U OTIIHYAIOIIHECS
n300pakeHUEM UJTH 1IBETOM;
- 00BEKT, 0OTOOpaXKAIOIINI TEKyIME [[BETa PUCOBAHMUS;
-00bEKT, 0TOOpaKaOUUi TEKYIINE KOOPAMHATHI MBI U 00€CTIeYNBAIOIINIA BBO/T
uMeHU (aiiya pu 3arpy3Ke U COXpaHCHHH,
- 00BEKT — TOoJIe 711 PUCOBAHMUSI, PEAKIINS KOTOPOTO Ha JIBM)KEHUE MBIIIH 3aBUCUT
OT TEKYIIIETO BRIOPAHHOTO 1BETA K UHCTPYMEHTA.
KHormku ynpaBieHus 110 MOBECHUIO MOXKHO Pa3JIeINTh HA 3 TPYIIIHI,
pa3InyaronIre Mo NOBEACHUIO:
- 16 kHOMOK BBIOOpA LIBETA, U3MEHSIOIINE COCTOSHUE 00BEKTA, OTOOPAKAOILETO
TEKYIIUE I[BETA PUCOBAHMSI
- 4 XKHOTIKH BBIOOpA MHCTPYMEHTA,
- 2 KHOTIKH 3arpy3KH M COXpaHEHHUs PUCYHKA.

TpeboBanus K IporpaMmme:
- I'padmuecknii unrepdeiic;
- Pabota c mbliibio

2. OnucaHue NporpaMmbl

2.1 lna pa3pabOTKH NpOrpaMMbl ObLIIN UCIOJIb30BaHBI:
- komnsitop MinGW GNU C/C++ 5.1
- bubnuoreka winbgim

2.2 [Iporpamma cOCTOUT U3 4 MOYJICH:
1 Monyns buttons (uaTepdeiicHas yactsb B daiine buttons.h, peanuzanus B

(aiine buttons.cpp) COAEPKUT CEIYIONUE KIACCHI:
class Base_Object //6a30Bbii knacc AnA BCeX 0ObLEKTOB-WHCTPYMEHTOB MpOrpammbl

{

protected:



int x, y; //KoopauHaTbl 6a30BOi TOYKM(BepXxHAS neBas To4Ka 06beKkTa)
int w, h; //pa3mepbl obbekTa
public:
virtual void draw() = ©; //pucyeT obbekT
virtual void Left_Button() = ©; //obpaboTka HaxaTuWA SIeBON KHOMKMU MbluM HA OObEKT
virtual void Right_Button() = 0; //o6bpaboTka HaxaTua MNpPaBoOi KHOMKW MbluM HA O6LEKT
Base_Object(int x, int y, int w, int h):x(x), y(y), w(w), h(h) {} // koHcTpykTOp,
nepepawTca KOOpAMHATH JIeBOro BepxHero yrna (x,y) v pasmepbl (w,h)
virtual ~Base_Object() {} // mecTpykTop
bool Check_Place(int x, int y); //nonagawT nu KoopgauHaTthl (X,y) Ha 06bEKT?

3
glass Colour_Palette:public Base_Object //nanuTpa uBeTOoB Ana BblbOpa Mpu puCOBaHUU
{
protected:
int colour; //Homep uBeTa M3 cCnucka LBETOB
public:

Colour_Palette(int x, int y, int w, int h, int colour):
Base_Object(x, y, w, h), colour(colour) {} // KOHCTpyKTOp, nepepawTcs
KOOpAMHaThl NIeBOro BepxHero yrna (X,y), pa3mepbl (w,h) u uBeT kHomnku colour
void draw(); //npopucoBKa KHOMKM
void Left_Button(); //Bbibop Tekywero upeTa
void Right_Button(); //Bbibop uBeTa 3anuBKM
void set_colour(int c) {colour = c;} //ycTaHaBnuMBaeM UBET C ANA KHOMKU

1

2.3 Uepapxus Ki1accoB

Bigint — — — —> Error

BadSize BadDiv

2.4 TosicHeHUs MO peaIn3aluu
Kiacc xpaHurt 1iesnoe 94ucio 00JbIION TOYHOCTH B BUJIC MACCUBA, TJIE

i-bIi1 BJIEMEHT COOTBETCTBYET Kod(hduuumenTy uncia npu BASE'. B nannoii pabore
BASE=10000, B ciryuae, eciau Ha int orBoautcs 2 Oaiita m BASE=100000000,
eciu int 3aHuMaeT 4 Gaiita. ITo MO3BOJSAET MOBBICUTH 3(PPEKTUBHOCTD PAOOTHI
nporpaMMbl. Kaxaplil 3JIeMeHT MacCuBa, MPEACTABISAET COOON YEThIPEX3HAUHOE
YHCJIO WM BOCBbMU3HAYHOE YUCIIO. [Ipy 3TOM 31eMEeHTHI XpaHsITCsS B 00paTHOM
MOPSIJIKE, YTO MO3BOJISET MPUJIATh peaTu3aliy aJTOPUTMOB €CTECTBCHHBIN B/,

Hanpuwmep, uucno 20! =243,2902,0081,7664,0000 npencraBnsercs mno
ocHoBannio 10000 xak

20! = 0 + 7664*BASE + 81*BASE*+ 2902*BASE’ + 243*BASE",

COOTBETCTBYIOIIUI MacCUB KO3 PHUIIMEHTOB:



Homep 0 1 2 3 4
anemeHTa

maccuBa
3HaveHue 0 7664 81 2902 243

2.5 Ucnonb3yembie BHelTHUE (ailyibl U ux hopmarbl

[Iporpamma ucnosnb3yet ¢aiiiasl B hopmare BMP:
xload.bmp — kapTUHKa JIJ1s1 pUCOBaHUs KHOIMKH 3arpy3Ku u3 (aiina
Xsave.bmp — KapTUHKa J1J11 pUCOBaHMS KHOIIKM COXpaHeHUsI B (haiii
pen.bmp — kapTUHKa Il PUCOBAHUS KHOIIKK CBOOOIHOTO PUCOBAHUS
line.bmp — KapTUHKa 1J11 pUCOBAHMS KHOIIKH JTMHUN
rect.bmp — KapTUHKa ISl pUCOBAHUS KHOIIKM HE3aKPalIEHHOTO MPSAMOYTOJIbHUKA
fillrect.bmp — kapTuUHKa JUIs1 pUCOBAaHUS KHOIKH 3aKPAIIEHHOTO MPSIMOYTOJIbLHUKA
Bce xaptunku umerot pasmep 40x40 u 24-OMTHBIN BET U JIOJDKHBI HAXOAUTHCS B
MoJIinanke buttons TekyIei mamnku.

Taxxe mnporpamMmMa MOXET B TIpollecce padOThl COXPaHATh, a IOTOM
3arpyxath ¢ainsl B BMP ¢dopmare, pasmepom 640x480, 11BeToBOE pa3pernieHue
KOTOPBIX 3aBUCHUT OT TeKyIIuX HacTpoek Windows.

3. UHCTpYKIUA N0 YCTAHOBKE M TPeOOBAHUS K MPOrpaMme
TpeOGoBaHUs K KOMIIBLIOTEPY:
[Tponieccop: Intel Pentium 4 1TT'1; wnu BeIIIe
[Tamsars: 512+ Mb
Buneoxkapra: paspemenue 1024x768 vy Boie, 24-OUTHBIN 1IBET
CBo0OoHOE MecTO Ha aucke: 15 MO
Omnepanuonnas cuctema: Windows XP jii Bbiiie
JIONOJIHUTENIBHOE YCTPOMCTBO: MBIIIb

J1J1st yCTaHOBKH CKOITUPOBATH Cieayronue (haibl Ha TUCK:
- paint.exe;
- manky buttons co BceMu (aitamu.

BapuanT qis OuOInorex:
Jlst cOopku OMOTUOTEKH HEOOXOIUM KOMITHIISITOP, TOACPKHUBAIOIIIHIA

C++11.
YcraHoBKa U HACTpOWKH He TpedyroTcs. s paboTsl HE00X0IMMO
no6aButh Qaitnel Biglnt.h, Biglnt.cpp B mpoekT, ncnonb3yomuii ITHHHBIC [IeTTbIe

qucia.

4. PyKoBOJACTBO M0JIb30BaTeJIA

IIpu 3amycke mporpaMMbl OTKPOETCS OKHO peJaKkTopa:



i Windows BGI - - - - ’ - - (= Y

X 1464 Y 203

A TaxXe KOHCOJIb:

BN C\Windows\system32icmd.exe |iﬂléj
make: Nothing to be done for "all'.
3anyCcK NporpaMMel. . .

benoe none B ieHTpe — mose st pucoBaHus. [Ipu nepeMenieHuu MbIIIH 10 TIOJTI0
B JIECBOM HUKHEM yTIIy B CTPOKE COCTOSIHHSI BEICBEUMBAIOTCS TEKYIITUE KOOPAMHATHI
Kypcopa B cuUCTeMe KoopauHaT: ocb OX HampaBiIieHa W3 BEPXHErO JIEBOTO YIJia
6emoro mosst BrpaBo, ock Oy BHK3. [Ipy mokumaanmu GEI0T0 MO KOOPAUHATH HE
0TOOpaXkaroTcs.



CneBa moinb30BaTelb BHAWT NanuTpy u3 16 nBeroB. Haxkaruem neBoit
KHOMKK MBIIIU BBIOMPAETCS UBET JIMHHUM, MPaBOW — I[BET 3aJIMBKU. JTU I[BETA
0TOOpaXXaroTcsi B MPSIMOYTOJIbHUKE HaJ[ TATUTPOA.

PaccmoTpyM 1o mOpsAIKY KHONKM HMHCTPYMEHTOB ClieBa CBEpXy CleBa
HaIlpaBO CBEPXY BHU3:

BapuadT s OuOianoTex:

KoHcTpykTop BBIZIENS€T MaMsTh MOJ KOJWYECTBO IU(P, 3aJaHHBIX B apryMEHTe
KOHCTpPYKTOpa

[Tpumep:

Biglnt A(10);

Biglnt B(10);

Brinensiercs mamsate on 10 nudp s yucen A u B.

JleCcTpyKTOp OCBOOOKIAET HCIONb3yeMble OOBEKTOM peCypchl. BbI3bIBaeTCs
KOMITHJIATOPOM aBTOMAaTHYECKHU.

Omneparop npucBaMBaHusl, MO3BOJISET OAHOMY 00beKTy Biglnt mpucBOUTH 3HAUECHUS
JPYyroro o0ObeKTa.

ITpumep:

A=B;

Ecnu tekyuniee konumuectBo uudp B oObekTe B mpeBbllaer konuuecTtBo LUGD,
3aJJaHHBIX ApryMEHTE KOHCTPYKTOpa 0OBbEKTa A, TO BO3HMKAET HCKIIOUYMUTEIbHAs
cutyanus BadSize.

Konctpykrop mpeobpazosarens long B Bigint

IIpumep:

A=BigInt(345L);

[IpeoOpa3zyet uncio 345 tuna long k unciy tuna Biglnt

Konctpyxkrop npeobpazosarens double B Biglnt

ITpumep:

A=BigInt(2e100);

[Tpeobpasyet uncno 2¢100 Tuna double k uncny Tuna Biglnt.

CnoxxeHue ¢ IpUCBavBaHUEM.

[Tpumep:

A+=B;

Uucno A ckiagplBaeTcs C 4YuCIOM B, MOMydYeHHOE 3HAYEHHWE NPUCBAUBACTCA
o0bexkTy A. Ecim Tekymee komuuectBO ILU(p B pe3ylbTare MPEBBIIAET
KOJIMYECTBO IU(p, 3aJaHHBIX apryMEHTE KOHCTPYKTOpa 00beKTa A, TO BOZHUKAET
UCKITIOUMTENbHAs cutyanus BadSize.
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