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1 YKA3BAHUSA K CAMOCTOSATEJBbHOU PABOTE

CamocTosTenbpHast paboTa CTyIeHTOB 10 fuciumuiiae «OO0beKTHO-OpHEH-
TUPOBAHHOE MMPOTPAMMHUPOBAHUE» BKITIOYAET B CEOS:
—  TEOPETHUYECKYIO MOATOTOBKY (M3y4YeHHE KOHCIIEKTa JIEKIIMA M JOTIOJI-
HUTEJIBHOU JTUTEPATYPHI);
—  TPaKTUYECKYI IIOJATOTOBKY (COCTaBJieHWE IporpaMM Ha s3bIKax
00BEKTHO-OpPUEHTUPOBaHHOTO TporpammupoBanus Object-Pascal u Turbo-
C+t).
YpoBeHb MPAKTUYECKON MOJATOTOBKH OILIEHUBAETCS BBIMOJIHEHUEM J1a00-
PATOPHBIX U KOHTPOJIBHBIX padOT, TEOPETUUECKONU — YCTHBIMU OTIPOCAMU U IK3a-
MEHOM.

1.1 Teopernueckasi IOAr0TOBKA

[TockoJibKy AMCIUILUIMHA COCTOUT U3 JIBYX TeM («OO0bekTHass MOAElb U
00BEKTHO-OPUEHTUPOBAHHBIN MOAX01» M «OO0BEKTHO-OPUEHTUPOBAHHOE MPO-
rpaMMupoBaHue Ha si3bike C++»), KOHCIIEKT JieKIui [1] comepkuT 1Ba OTHOCH-
TEJIbHO HE3aBUCHUMBIX pa3Jiena.

B nepBom paccMaTpuBarOTCs OCHOBHBIE MOHATHS OOBEKTHO-OPUEHTHUPO-
BAaHHOI'O MOAXOJA: ONpECICHUEe U MperuMyllecTBa OOBEKTHOM MOJENH, Nepe-
YeHb €€ IJIaBHBIX U JIOTMOJHUTEIBHBIX 3JIEMEHTOB, omnpeneineHus 4ROUPcoB u
00BEKTOB, UX COCTOSIHHS, MOBEJICHUS U HIACHTUYHOCTH, PA3HOBUIHOCTH OTHO-
MICHUH MEXIy KJaccaMH M MEXIy OOBEKTaMH, MOIXOJbl K Kiaccu(ukanuu
3HaHWHN U K OOBEKTHO-OPUEHTUPOBAHHOMY aHaMHM3y. PekomMeHayeMas JOmoTHH-
TeJbHAs JIUTEpaTypa K epBoMy paszzaeny — [2-3].

Bompocsl a1 caMOkoHTposss no TemMe «OOBEKTHO-OpPUEHTUPOBAHHBIM
MOJXO0»:

1. Meronosioruss NMporpaMMHUpPOBaHUs, OCHOBAaHHAs Ha NPEACTABIECHUU IIPO-
rpaMMBbI B BUJI€ COBOKYITHOCTH OOBEKTOB, KOKJIBIA M3 KOTOPBIX SIBJISIETCS K-
3EMIUISIPOM ONPEIECIIEHHOrO KJIacca, Ha3bIBaeTCA. ..

2. MeTtononorusi mpoeKTUPOBaHUs, COSAUHSIIONIAs B cede mpoiiecc 00BEKTHON
JEKOMITO3UIIUU U TIPUEMBI IPEJICTABICHUS JTOTHYECKON 1 (PU3NUECKOM, a TaK-
YK€ CTaTUYECKON U TUHAMHUYECKOW MOJIEIIEN TPOEKTUPYEMOM CUCTEMBI, HAa3bI-
BaCTCH. ..

3. Metononorus, mpu KOTOPOr TpeOOBaHUS K CUCTEME BOCIIPUHUMAIOTCS C TOU-
KW 3PSHHS KJIACCOB U OOBEKTOB, BHISIBJICHHBIX B MPEIMETHON 00J1aCTH, HA3bI-
BAETCH. ..

4. AOCTparupoBaHHE OTHOCHUTCSH K...

5. MHKancynsuus OTHOCHUTCS K...

6. MoayJIbHOCTh OTHOCUTCS K. ..

7. HMepapxus OTHOCHUTCH K. ..

8. Tunuzanust OTHOCUTCS K...

9. Ilapamnenusm OTHOCUTCS K...

10.  CoxpaHsieMOCTb OTHOCUTCS K...



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

OTHOILIEHHE «iS a» HA3bIBAETCA. ..

OtHoteHue «part ofy Ha3bIBaerTcs. ..

Omnepartusi, KOTOpasi UBMEHSIET COCTOSIHUE 00BEKTA, Ha3bIBACTCH. . .

Omnepatiusi, KOTOpasi CYUTHIBAET COCTOSTHUE OOBEKTa, HO HE MEHSIET €ro,
Ha3bIBAETCH. ..

Omnepanusi, KoTopas MO3BOJSET OPraHU30BaTh JOCTYN KO BCEM YacTsIM
00BEKTa B CTPOr0 OIPEIETICHHOMN MOCIE10BATEIbHOCTH, HAa3bIBACTCH. ..

Mex 1ty 00beKTaMu MOTYT ObITh TaKM€ OTHOIIEHHUS (yKa3aTb BCE BapHaH-
ThI)...

Mex 1ty Ki1accaMu MOTYT OBITh TaKue OTHOILIEHUS (YKa3aTh BCE BAPUAHTHI)

Ecnu oTHOIIEHHE MEXIYy KJIaCCAMHM XapaKTEepU3yeTCs MOIIHOCTBIO OTHO-
IIEHUS], TO OHO Ha3bIBAETCH. ..

Ecnu oTHOlIEHHE MexXay KiaccamMu H300pakaeTcsl MPOCThIM OTPE3KOM
IIPSIMOM JIMHUU, TO OHO Ha3bIBACTCH. ..

Ecnu oTHOIIEHHE MEXIy KilaccaMy M300pa)aeTcsi OTPE3KOM IPsIMOM JIH -
HUU C OOBIYHOM CTPENKON, TO OHO HA3bIBAETCH. . .

Ecnu oTHOLIEHNE MEXIy KilaccaMU M300pa)kaeTcsi OTPE3KOM IPSIMOM JIH -
HUU C 3aKPALICHHBIM KPY>KKOM, TO OHO Ha3bIBAETCH. . .

Ecnu oTHOIIEHNE MEXTy KilaccaMu M300pa)kaeTcsi OTPE3KOM MIPSIMOM JIH -
HUY C HE3aKPALIEHHBIM KPY’KKOM, TO OHO HAa3bIBAECTCH. . .

[Toaxomamu k uaeHTHUPUKAIIUKA KIACCOB M OOBEKTOB SBISIOTCS (yKa3aTh
BCE BO3MOXHBIE BAPUAHTHI). ..

[Toaxoxa k aHAIM3y OOBEKTHO-OPUEHTUPOBAHHBIX CUCTEM, OCHOBAaHHBII Ha
KJIACCUYECKOM KaTeropu3aliu, Ha3bIBaeTCs. . .

[Toaxoxa k aHaNM3y 0OBEKTHO-OPUEHTUPOBAHHBIX CUCTEM, pACCMaTPUBaIO-
M MOBEJIEHNE KaK IEPBOMCTOYHUK KJIACCOB U OOBEKTOB, HAa3bIBAETCH. . .

[Toaxoxa k aHaNM3y OOBEKTHO-OPUEHTUPOBAHHBIX CUCTEM, OCHOBAaHHBII Ha
MHEHHUH HKCIIEPTOB MPEIMETHON 00JIaCTH, HA3bIBACTCH. . .

[Toaxoxa x aHaNM3y 0OBEKTHO-OPUEHTUPOBAHHBIX CHCTEM, OCHOBAaHHBIN Ha
nepebope ClieHapHeB KJIACCHUYECKHUX IOJXOJI0B, MOBEACHUS W TMPEIMETHOM
00y1acTH, Ha3bIBACTCH. ..

[Tonxon x aHaIM3y 00BEKTHO-OPUEHTUPOBAHHBIX CUCTEM, OCHOBAHHBIHN Ha
«PYYHOM» BBICTpaMBaHUU MEPAPXHUH KJIACCOB B BUJIE KAPTOUEK CIICIIMATBLHO-
ro BHJIa, HA3bIBAETCA. ..

[Toaxoxa k aHAIM3y OOBEKTHO-OPUEHTUPOBAHHBIX CUCTEM, OCHOBAaHHBII Ha
ONMMCAHUM 337a4l OOBIYHBIM SI3BIKOM C MOJYEPKUBAHUEM CYIIECTBUTEIBHBIX
(Oyaymmx KJIaCCOB) U IJ1aroJioB (OyaylIux onepaiiuii), Ha3bIBaeTcs. . .

[Toaxoxa k aHaNM3y OOBEKTHO-OPUEHTUPOBAHHBIX CUCTEM, OCHOBAaHHBII Ha
pacCHIMPEHUH UMEIOILENCs MOJENH, OMMCAHHOW AuarpaMMaMH MOTOKOB JIaH-
HBIX ¥ HEKOTOPBIMH JIPYTHMH, HA3bIBACTCH. ..

Bo BrOopoM pazznene u3zyuyaercsi 0ObEKTHO-OPHEHTHPOBAHHOE MPOrpam-

MupoBaHue B cpene CH++: MoHsATHE Kiacca KaK pacUIMpEeHUsl MOHATHS CTPYKTY-
PbI, KOMIIOHEHTHbBIE JJAHHBIE M KOMITIOHEHTHBIE (DYHKIIMU, KOHCTPYKTOPHI U JIE-
CTPYKTOpBI, YPOBHU AOCTYNMHOCTH (BUIMMOCTH) KOMIIOHEHT KJacca, IpyKe-



CTBEHHbIE (DYHKIMU, paCIIMPEHHUE ACHCTBUS (Meperpy3Ka) CTaHJapTHBIX OoIepa-

i 1 QyHKUUH, ykazaTtenb this, MHOXECTBEHHOE HAClIeJOBaHUE U BUPTYyalb-

Hble 0a30BbI€ KJIACCHI, BUPTyallbHble ()YHKUIHUUA U aOCTPAKTHBIE KJIACCHI, JOKAJb-

Hbie 6ROUPCEI. PexoMenyemMast JONOJIHUTENbHAS JTUTEepaTypa KO BTOPOMY pa3-

neny — [4-7].

Bompocsl 111 camokoHTpodisi o TeMe «OO0BEeKTHO-OpPUEHTUPOBAHHOE

IpOorpaMMHUpPOBaHUE Ha s3bIKe CH+y»:

1. 3aganue gaHHBIX BMeCTE ¢ PYHKIMAMU UX 00paOOTKH, UTO MPEBPAIIAET UX B
HOBBIN THIT JAHHBIX «KJIACC», Ha3bIBAETCH. ..

2. Onucanue Kjacca C JANbHEHIIMM €ro MCIOJIb30BAaHUEM JUISl MOPOKIACHUS
UEPAPXUU KJIACCOB C HACIEAOBAHUEM JOCTyIA KAXKJOTO M3 HUX K KOOy H
JAHHBIM MPEJKa, HA3bIBACTCA. . .

3. 3amaHue NEHCTBUIO OJHOTO UMEHU, KOTOPOE MEPENAETCS BBEPX WIN BHU3 10

UepapXuu KJIacCoB, MPUYEM CIOCO0 pealu3aluu JEUCTBUU IS Pa3HbBIX

KJIACCOB IO UEPAPXUU MOXKET OTINYATHCS, HA3BIBACTCH. . .

JlaHHBIE KJ1acca Ha3bIBAKOTCA. . .

OyHKIMHU KJ1acca Ha3bIBAKOTCH. ..

Ecnu kinacc o0bsiBisieTcst BHE J11000r0 0J10Ka, OH Ha3bIBAETCH. ..

Ecnu kinacc o0bsIBiIsIeTCs] BHYTPU KaKOT0-1M00 OJI0Ka, OH Ha3bIBACTCH. ..

Ecnu Teno Metoaa onpeesieHo BHyTPH KJ1acca, TO 3TOT METOJT Ha3bIBAETCH. ..

Merton, UMsi KOTOPOr'O COBIAAAET C UMEHEM KJlacca, U KOTOPBIN BBI3BIBAETCS

ABTOMATHUYECKH IPU CO3AaHUU 00BEKTa KIacca, Ha3bIBAeTCH. ..

10.Meton, uMs1 KOTOPOro COAECPKUT UMsI KIJIacca, U KOTOPBI BBI3bIBAETCS aBTO-
MaTUYECKHU MPH JINKBUAALMN OOBEKTA KJIacca, Ha3bIBAETCA. . .

11.IlepeMeHHbIE THIIA «KJIACC» HA3bIBAIOTCS (IIEPEUHCINUTH BCE BOZMOXKHBIE Ba-
PHUAHTHI). ..

12.]In5 ccbUIOK Ha 3J€MEHThl 00BEKTa BHYTPH METOJA HMCIOJIB3YETCsS yKaza-
TENb. ..

13.MoeT 11 KOHCTPYKTOp BO3BpallaTh 3HAYECHUS?

14.MoxeT 11 KJ1acC UMETh HECKOJIbKO KOHCTPYKTOPOB C pa3HbIMU NapaMeTpa-
MU ISl Pa3HbIX BUJIOB MHUIIMATU3ALINU?

15.MoxeT 1 JeCTPYKTOP UMETh apIyMEHThI M BO3BpAIllaTh 3HAYEHUA?

16.21emMeHTHI Kilacca, JOCTYITHBIE TOJIBKO B MpeEeNax 3TOro Kiacca, 3aJatoTcs ¢
MOMOIIbIO crienu(uKaTOpa I0CTyIa. ..

17.OnemenTsl Kacca, JOCTYIIHBIE B MPEAENIax 3TOr0 Kjacca U €ro MOTOMKOB,
3aJJal0TCs C TIOMOIIBIO crienuduKaTopa 10cTyna. ..

18.0061men0CcTyHbIE 3JIEMEHTHI KJIacca 3aJIal0TCs C MOMOIIBIO0 CrienudukaTopa
JOCTyIaA. ..

19.HacnenoBanue, npu KOTOPOM MPOU3BOIHBIN KIACC UMEET OJIHOTO POJUTEIIS,
Ha3bIBAETCA. ..

20.HacnenoBanue, npyu KOTOPOM MPOU3BOHBIN Kilacc uMeeT Oosee 0AHOro po-
JUTENS, Ha3bIBACTCA. ..

21.Kak onuchIBaeTCsl YUCTHIM BUPTYAJIbHBIN METO?

22.Knacc, coaepkamiuii XoTst Obl OJIMH YHUCTO BUPTYaJIbHBIA METO]I, Ha3bIBACT-
col...

RNk



1.2 IIlpakTH4eckas MOAr0TOBKA

[IpakTryeckass MOATOTOBKA 3aKJIFOYAETCS B COCTABJICHHH IMPOTpaMM Ha
SI3bIKaX OOBEKTHO-OpPUEHTUPOBaHHOTO MporpammupoBanus (Object-Pascal u
Turbo-C++). CTyieHT caMOCTOSITENIBHO TOJIKEH COCTaBUTh BCE MPOTPAMMBI CO-
TJIACHO WHAMBHUIYAIBHOMY 3aJaHHUI0, PYKOBOJCTBYSCH PUMEpaMHU W3 JaHHBIX
MeTOAMYEeCKNX yKa3zanuil. J{nsa co3manus npunoxkeHuit B cpene Borland-Delphi
(Lazarus) ucnosnb3yroTcsi MaTepHUalibl MPEIbIIYIIETO MOJTYJIS.

2 3AJAHUA K TJABOPATOPHBIM PABOTAM

Tema 1. O0bekTHast MO€eJb U 00bEeKTHO-OPUEHTHPOBAHHBIH MOAX0/
JlabopaTopHasi padora Ne 1. O0bexkTHast MOeJIb

Iean padoThl: 3aKpEeNHUTh HABBIKUA CO3/IaHUS TTPHIIOKCHHUH B CpeJic BU3Y-
albHOTO MpPOrpaMMUpPOBaHMs, OCHOBaHHOM Ha s3bike Object-Pascal (Bor-
land-Delphi nnu Lazarus).

3ananue Kk padore

1. Co3maTh TEKCTOBBIN (ailyl, comepxKaluil TaHHbIE MO CTYJICHTaM B CIEIYI0-
meM Buae: Pamwmnusa Ums I'pynna I'ox poxaenus R1 R2 R3 R4 RS
(Hanpumep: Usanos Mean MC-063T 1989 90 68 57 75 82), rme R1 .. RS —
PEUTHHTH TI0 TISATH MIPEAMETAM.

2. Pazpaborats monHOoyHKIIMOHATEHOE WindOWS-TIpUIIOKEHHUE B CpeJie BU3Y-
anpHOTO TIporpammupoBanus Delphi (Lazarus), koropoe Obl CYUTHIBAIO WH-
dopmarnuio u3 (aiiga B MaCCHUB TUIA «3aMKCh» M OCYIIECTBISLIO €r0 00pa-
0otky. Ilporpamma noiKHa colepkaTb, KaK MUHUMYM, TJIABHOE MEHIO
(«BbIBOA maHHBIX Ha dKpaH», «BBIBOJ JaHHBIX B TEKCTOBBIA (aiiiny, «Pac-
YeT JAOMOJHUTENBHOTO NMoJis», «COpTUpOBKa JaHHBIX IO 33JaHHOMY ITOJIOY,
«IlocTpoenue nuarpammy», «Bbeixom»), memo-moJie A BbIBOJA pe3yJIbTaToOB
U CIICIaJIbHAass KOMITOHEHTA JUIS IOCTPOCHMsS JuarpaMMm. BO3MOXKHO Ha-
JUYME JPYTUX KOMIIOHEHT IS YJIydlleHusi uHTepdenca NpUiokKeHus
(HampuMep, NOMOJIHUTEIbHBIE MYyHKTHI MEHIO Win KHOmNkH «[ledarh nua-
rpamMmm» U «Iledats TabnuIl pe3yabTaToOB»).

3. HMwmeHna (aiinioB juisi 3arpy3Ku/COXpaHEHUs JAHHBIX JOJDKHBI 3a7aBaThCs C
MpUMEHEHUEM CTaHJApTHBIX AuanoroBeix kommoHeHT (OpenDialog,
SaveDialog). BeiBog maHHBIX mpezmnoiaraeTcsl Kak Ha dKpaH, TaK U B TEK-
CTOBBIH (pailn (1o BEIOOPY MOJIB30BATENSA).

4. J1omOJHUTENBHOE MOJIE BBIYUCIISIETCS] COTJIACHO MHAMBUTYAIbBHOMY 33JJaHUIO
(Tabu.1). MaccuB 3amnuceit copTupyeTcs 1o 3aaHHOMY TOJIIO 33JIaHHBIM Me-
TojoM (Tabm.2).

5. Cronbuaras quarpaMma JIOJKHA OTPpaKaTh CPAaBHEHHE PEUTHUHIOB MO 3a/1aH-
HoMmy mpeamety u RS (RM) st kaxaoro cryneHta (Homepa HpeaIMeToB
npuBeACHBI B Ta0J. 1, Ha3BaHUS MPUIYMaTh CAMOCTOSTENBHO). [IpumepHbIit
BUJ| AMarpaMMebl npuBesieH Ha puc. . [locTpoenue nuarpaMm BO3MOKHO JIIO-



ObIM crocoOoM (mpu oMoy KomnoHeHtsl Chart, mpu moMomnM cCBOMCTBA
Canvas xomnoHeHThl PaintBox, myTem pa3menieHusi HECKOJIBKHUX KOMIIO-

HEHT Shape ¢ aBTOMaTUYECKUM BBIYMCICHHEM Pa3MEPOB U T.I1.)

Tabnuya 1 — Bapuanmul 015 pacuema 0OnoIHUMENbHO20 NOJIA

Bap. YcaoBue
0.8 Haittn makcumanensiili peutuar RM o BceM npenmeram y
KaXJ0T0 CTYJICHTA
9.16 Havitn munumansHbeiid pedtuar RM no Bcem mpeaMeram y
KKJ0ro CTYJICHTa
17.27 Haiitu cpennuii pedtunr RS no Bcem npenMeram y KaxzIo-
r'o CTYy/ICHTa

Tabauya 2 — Bapuanmul 3a0anuil

IHoJie nis Howmep
Bap. AJITOPUTM COPTHPOBKH
COPTHPOBKH npeaMera
0,1 | ®amunus CopTtupoBka oOMeHaMu YeTBepThlii
2 | Nwms CopTHupoBKa BCTaBKaMU [IsaTbii
3 |I'pynna CopTtupoBKa BEIOOPOM [TepBbiit
4 | Tox poxnenus bricTpas coptupoBka Xoopa | Bropou
5 | Cpennuii peirtunr | [lupamuna Yunbsimca-®roiiaa | Tpetuit
6 | Cpennuii peiituar | CopTupoBKa 0OMEHaAMH UeTBepThiit
7 | Pamunus CopTHupoBKa BCTaBKaMU [IsTBII
8 | Hwms CoptupoBka BeIOOpOM [lepBbiit
9 |I'pynna beicTpas coprupoBka Xoopa | Bropou
10 | I'ox poxaeHus ITupamuga Yunesamca-®nonga | Tperun
11 | Tox poxaeHus CoptrpoBka oOMeHaMu YerBepTslii
12 | Cpennuii peittunr | CopTUpOBKa BCTABKAMHU [IsTII
13 | ®amunus CoptupoBka BeIOOpOM [TepBb1i
14 | Ums bricTpas coptupoBka Xoopa Bropou
15 |I'pynna ITupamuga Yunesamca-®nonga | Tperun
16 | I'pynna CoptrpoBka oOMeHaMu YeTrBepTolii
17 | Tox poxaeHus CopTupoBKa BCTaBKaMH ITsaThIi
18 | Cpennuii peiituar | CopTUpoBKa BEIOOPOM [lepBb1i
19 | ®amunus bricTpas coptupoBka Xoopa | Bropon
20 | Nms [Tupamuga Yunesamca-®nonga | Tperun
21 | Nms CopTtupoBka oOMeHaMu YerBepThlii
22 | I'pynna CopTupoBKa BCTaBKaMH [IsaTeI11
23 | T'og poxneHus CoptupoBKka BRIOOpOM [lepBb1i
24 | Cpennutii pertunr | beictpasi coptupoBka Xoopa | Bropoi
25 | Gamunus [Tupamuna Yunssamca-®nonga | Tpetun
26 | Ums CopTHupoBKa BCTaBKaMU [IsaThIii
27 |I'pynna CopTtupoBKka BEIOOPOM [lepBblit
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Pucynox 1 — IlpumepHhsiii 6u0 pe3yiomamos pacuemos

JlaGoparopHasi pabora Ne 2. Kinacchl 1 00beKThbI

Heab padorbl: 3akpenuTh 3HaHUS 00 OOBEKTHOM MOJENH, Kiaccax U
00BEKTaX MyTEM MOCTPOCHUSI OCHOBHOW CTPYKTYPHOM JUarpaMMbl — JUarpam-
MBI KJIACCOB.

3aganue Kk padore: M NPUIIOKEHMsS], pa3paboTaHHOTO B Xoje jabopa-
TOpHOM paboThl Nel, MOCTPOUTH qUarpaMMmy KJaccos.

Tema 2. O0beKTHO-OPHMEHTHPOBAHHOE MPOrPaAMMHPOBaHNe HA A3bIKe C++
JlabopaTopHnas padora Ne 3. IIlporpammupoBanue Ha sa3bike C
Henb padoTbl: BOCCTAHOBIIEHUE HABBIKOB CO3/IaHUS MTPOTPaMM Ha SI3bIKE
nporpamMmmupoBanus C.
3aganue Kk padore: co3gaTh MPOrpamMMbl JJId PELIECHUs 337a4 COrJIacHO

WHJMBHUIYyaTbHOMY 33J1aHuio (Tab1.3).

Tabauya 3 — Bapuanmul 3a0anuti

Bap. 3ananue
1 2

F
o 1

Hcnonp3ys LUKI ¢ TPEAYCIOBUEM, HAUTH CYMMY Y =2 -,
2

rae a<x<b, x MeHsercd ¢ maroMm h = c.
Fi: 243 sin x> Fa: x*2x’x;a=0.3; b=3.12; ¢ =0.15

F
) 1
Wcrionb3yst UK C IOCTYCIIOBUEM, HATH CYyMMY Y =Z -,
2 2
rme a<x<b, x MeHseTcs c maroMm h = c.

Fi: X>-Inx; Fo: x*-x**a=12:b=134;¢=0.6




Ilpooonocenue mabauywl 3

2

Hcnonp3yst HUKIT ¢ TapaMeTpoOM, HAUTU CYMMY y =z

CIE

rac a<x<b, X MeHsaeTcs ¢ marom h =c.
Fi: x3+2x2-2;F; x* '+ cosx;a=3.6;b=72;c=02

OF,(x),eciu x< a;
Boruucnute Tabnuity 3Hauennit pynkauu Y = [1
0F, (x),ecau x> a,

JUTSl 3HAYEHUH apryMeHTa X B MHTepBasie oT xn 10 xk ¢ marom hx.

;X =23;x=89;h,=04;a=54

. X 5
Fi:arcsiny ;s Fo: ‘lnx

f1(x), ecomm x <O,
H

Hana pynkmus V = OJf2(x), ecim 0 x<1,
HB (x), ecitm x>1,

MeTtonom niepedbopa HaTH SKCTPEeMyMbl JaHHOW (DYHKIIMM Ha OTpe3Ke.
HavanbHoe M KOHEYHOE 3HA4YEHUs OTpe3Ka, a TaKXKe Iar TalyJsiuu

3a7aBaTh IPOU3BOJBHO. Fi: xsctg2x3; F: In(x+ 1); Fi:

e Y - 3/x

fl1(x), ecim x <O,
O

Jana pynkmua ¥V = H2(x), ecim 0< x<1,
HB (x), ecitm x >1,

MeTtoniom nepedbopa HalTH 3KCTPEMYMbl JAaHHOW (DYHKIIMM Ha OTpE3KeE.

HavanbHOe M KOHEYHOE 3HAayYeHUs OTpe3Ka, a TAKXKE Iar TalyJsalHuH

sanasath ponsBonbHO. Fii ctg(3x - 1)%; Fa: 2 + ye ¥ Fii gin® x2

HailTu CymMMBl YETHBIX MOJIOKUTENBHBIX 3JIEMEHTOB KaXKJIOW CTPOKH
Matpuilbl A(3,3) U COXpaHUTh UX B OJITHOMEPHOM MaccuBe B

Haiitii cyMMBI HEUETHBIX OTPUIATEIBHBIX JJIEMEHTOB KaXJI0TO CTOJI01Ia
matpulibl A(3,3) U COXpaHHUTh UX B OJIHOMEPHOM MaccuBe B

CoctaBuTh  mporpamMmy ¢ 0Of3aTE€NIbHBIM  HCIOJIb30BAHUEM
MOANPOTPAMMBI ISl BBOJIa MaTPHUIIBI C dKpaHa, ee 00pabOTKH U BBIBOAA
Ha 3KpaH. 3aJaHue: U3 Kaxaoro sjaeMeHta matpuubl A(3,3) BhIUECTb
CYMMY €€ HEYETHBIX MOJ0XKUTEIbHBIX 3JIEMEHTOB

CocraBuTh  mporpamMmy ¢ 00s3aTElIbHBIM  HCHOJb30BAaHUEM
MOANPOrpaMMBbl [ BBOJIa MAaTPUIILI C DKpaHa, €€ 00pabOTKH U BBIBOJIA
Ha JKpaH. 3aJlaHue: KaxkJbli aemMeHT Marpullbl A(3,3) pa3aenuth Ha
CYMMY €€ YETHBIX MOJIOKUTEIIbHBIX AJIEMEHTOB

IIpooonsicenue mabauyol 3
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2

11

CoctaBuTh  mporpamMmy  C  OOs3aT€NIbHBIM  HCIIOJIb30BAaHUEM
MOJMPOTPaMMBI JUIsl BBOJIa MATPHUIIBI C dKpaHa, €€ 00pabOTKU U BHIBOIA
Ha JKpaH. 3aJaHue: KaxKIblil 3neMeHT Matpulibl A(3,3) pa3nenurb Ha
MIPOU3BEICHUE €€ HEUETHBIX OTPULIATEIIbHBIX DJIEMEHTOB

12

CoctaBuTh IpOrpaMmy, KOTOpas BBOJUT CTPOKY CHMBOJIOB, BBITTOJHSET
ee 00pabOTKy B COOTBETCTBMM C 3aJaHUEM U BBIBOJAUT PE3YJIbTAThI.
3ajaHue: yAaIuTh BCE CUMBOJIBI, HE ABJISIIOIIMECS ITUbpaMu

13

CocTaBUTh POTpaMMy, KOTOpasi BBOJAWT CTPOKY CUMBOJIOB, BBITIOJHSCT
ee 00pabOTKy B COOTBETCTBHH C 3aJlaHUEM M BBIBOAWT PE3yJIbTATHI.
3amaHue: 3aMEHUTh BCE BOCKJIMIIATENIbHBIC 3HAKHU («!») HA CUMBOI «*»,
a CUMBOJI «TOUYKa» («.») — MHOTOTOUYHEM (TPH TOUKH «...»)

14

CocTaBuTh [nporpamMmy, KOTopas BBOOUT CTPOKY CHMMBOJIOB, BBIIIOJHACT
cC 06p360TKy B COOTBCTCTBHH C 3aJJaHUCM MW BBIBOAWUT PC3YJIbTATHI.
BaI[aHI/IeI YAaJuTb M3 CTPOKHM BCC CJIABOCHHBLIC, CTPOCHHBLIC MW T.H.
CHMBOJIBI

15

CoctaBuTh IpOrpaMmy, KOTOpasi BBOJUT CTPOKY CHMBOJIOB, BBITIOJHSET
ee 00pabOTKy B COOTBETCTBUHU C 3aJaHUEM U BBIBOJAUT PE3YJIbTAThI.
3amaHue: BCTaBUTHh MPOOENT MOCie KaKIOTO0 CUMBONA «.» «» «!» wim
«?», ecnu 3a STUMH CHMBOJIAMH HE cjelnyeT mpobOen (T.e. ciexyer
71000 CHMBOJI, KpOME MpooOera)

16

ChopmupoBars daiin w3 MOAyJed LEIbIX YHCEN, HAUTH CyMMY
KBaJIPAaTOB YETHBIX KOMIIOHEHTOB

17

[IpuHsAB, YTO KOOPAMHATHI TOYEK HA TUIOCKOCTH 3aJAl0TCS JBYMSI
YUCJIAaMH X U Y, COCTaBUTh MPOTPaMMy, KOTOpasi BBOJUT C KIIaBHATYPHI
KOOPJIMHATHI TOYEK W 3alUChIBACT WX IOCIEIOBATEIBRHO B (hailn:
cHadaja X, a 3atem Y. [locie 3aBepiieHHs BBOJAa OCYIIECTBIISAETCS
npocMoTp (daiina u ero o0paboTKa: HANTH CYMMY PacCTOSTHUN Ka) 0
TOYKH OT IIEHTPa KOOPAMHAT

18

CdopmupoBars  ¢aiin  u3 qucen MOCJIeI0BATEILHOCTH (-
1)**#0.2"/k. Halitu Han6GonbIumii 13 KOMIOHEHTOB (aiina

19

Coznmate (aitn, comepKamuidi CIEAYIONUYI0 CTPYKTYpy JTaHHBIX:
«@ammus cryaeHrta; HawmmeHoBanue rpynnbl; MecTo KUTEIbCTBA;
Mecto poxnenusi; KonmnuectBo OpatheB u cectep». BeiOpats u3 ¢aiina
U BBIJIATh HA DKpaH CHHUCOK CTYJCHTOB, MPOKUBAIOIIUX HE TaM, TJie
POAMINCH (CMEHHUBIITHUX MECTO JKMTEIbCTBA)

20

Coznate (Qaiin, colepKalluid CIEIYIOUYI0 CTPYKTYpY JaHHBIX:
«@ammust  ctygeHta; HaummenoBanue rpynnbel; Jlata poxaeHus;
Cpenuuii peritunry. BpiOpath u3 (Qaiia v BbIaTh HAa DKpPaH CIUCOK
CTYJIEHTOB 33JIAHHOM T'PYNIbI, UMEIOIIUX CPETHUI PEUTHUHT HE HUXKE 4,5

21

Cosznate (daitn, coaepkamuii cleayoyo CTpyKTypy AaHHbix: «Homep
kauru (kon, mudp); Pamunus aBropa; HammenoBanwe kuuru; ['ox
u3nanus; KonwdectBo crtpanmmy. BwiOpats 3 (aitia 1 BbIgaTh Ha
DKPAaH CIUCOK KHUT, U3IAHHBIX paHee 3aJaHHOr0 roja

11




Ilpooonocenue mabauywl 3

1 2

C wucnonb3oBaHUEM MOyl pabOThl C TpapUKOd COCTaBUTH

nporpamMmy 11 OTPUCOBKH M300pakeHus:
¥
1

W N
<

-1

C wucnonb3oBaHUEM MOyl pabOThl C TpapuKOd COCTaBUTH

IPOrpaMMy JJIsl OTPUCOBKU U300paKeHHUS:
by
1

23

71X
%

-1

Cdopmupoats auHamudeckuit cnucok «Ctex» (LIFO) ctpykryp (He
MeHee 5), conepiKalluil TaHHbBIE MO CTYJIEHTaM B CIEAYIOIIEM BHUJE:
24 | «Damunusa Umsa I'pynna TP RS», rne I'P — roxg poxnenus, RS —
CpenHuil peHTHHr. BriBecTn Ha 3KpaH JaHHBIE 000 BCEX CTYICHTAX,
YbU MMEHA HAYMHAIOTCS ¢ OYKBBI «H»

CdopmupoBars nuHamuueckuil crucok «Ouepeasy» (FIFO) ctpykryp
(He MeHee 5), couepaliuil JaHHbIE MO CTYJACHTaM B CIEAYIOIIEM
25 | Buge: «Damunus Umsa 'pynma ['P RS», rae I'P — rox poxkaenusi, RS —
CpeIHUN pedTUHTr. BhIBecTH Ha SKpaH JaHHBIE 000 BCEX CTYACHTax
crapuie 18 ner

Ilpumepot 6vinonnenus 3a0anuil

8 Haiitu skcTpeMyMBbl PYHKITUU
_ Oysin(x) + 1,ecau x 2 0;

0x”+ 2x+ 3,eciu x< 0

Ha MHTCPBAJIC UIBMCHCHHUA apIryMCcHTa OT —t 1O TT.
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#include <stdio.h>
#include <math.h>
void main()
{
float Pi=M_PI;
float x,y,xn=-P1,xk=P1,xh=P1/3,min=1E+10,max=-1E+10,xmin,xmax;
printf(“‘\n = X Y\n”);
for (x=xn;x <= xk;x+=xh)
{
if (x <0) {y=pow(x,2)+2*x+3;} else {y=sqrt(sin(x)+1);}
printf(“%8.5f %8.5f\n” x,y);
if (y > max) {max=y; xmax=x;}
if (y <min) {min=y; xmin=Xx;}
§
printf(“Munumym= %8.5f mpu x=%8.5f\n”,min,xmin);
printf(“Makcumym= %8.5f mpu x=%38.5f\n”’,max,xmax);

}

2 HaliTu MUHUMAaJIbHBIC 3JIEMEHTHI Kaka0ro ctoyiona matpuilsl A(3,3) u
COXpaHUTh UX B OJHOMEPHOM Maccure B

#include <stdio.h>

#include <math.h>

void main()

{

int min,l,j,b[3];

int a[3][3]={4,3,1,6,2,7,1,9,3};
printf(«Vcxoqnas matpuna:\n»);

for (i=0;i<3;i++) {

for (j=0;)<3;j++) {printf(«%3i»,a[1][j]);}
printf(«\n»);}

for (j=0;j<3;j++) { min=a[0][j];

for (i=1;1<3;i++) {min=a[i][j]<min?a[1][j]:min;}
b[j]=min;}

printf(«\nPe3ynbTat:\n»);

for (j=0;j<3;j++) {printf(«%31»,b[j]);} printf(«\n»);
b

3 K xaxzaomy anementy Matpuisl M(3,3) npruOaBUTh CyMMY €€ HEYETHBIX
OTPULIATEIbHBIX AJIEMEHTOB.

#include <stdio.h>
#include <conio.h>
void vvod(int a[3][3])
{

13



printf(“Beaute matpuity:\n”);

for (int 1=0;1<3;1++) {for (int j=0;)<3;j++) {scanf(“%1”,&a[1][j]);} }
)

void vyvod(int a[3][3])

{

for (int 1=0;1<3;1++) {

for (int j=0;j<3;j++) {printf(“%41”,a[1][]]);}
printf(“‘\n”);}

}

int summa(int a[3][3])

{

int sum=0;

for (int 1=0;1<3;1++) {

for (int j=05<3;j++) {

if ((a[1][j] < 0) && (a[i][j]%2!=0)) {sum+=a[i][j];}
Iy

return sum;

J
void work(int s,int a[3][3])

{

for (int 1=0;1<3;i1++) {

for (int j=0;j<3;j++) {a[i][j]+=s;} }

)
void main()

{

int m[3][3];

clrscr(); vvod(m);

printf(‘“\nMcxonnas matpuna:\n”); vyvod(m);
int s=summa(m);

printf(*“\nCymma = %31\n”,s); work(s,m);
printf(‘“‘\nPe3ynpsTar:\n”); vyvod(m);
getch();
b

4 'V nanuTh U3 33IaHHON CTPOKH CUMBOJIOB BCE IU(PHI.

#include <stdio.h>

#include <conio.h>

#include <string.h>

void main()

{

int Lk;char *st=""";

clrscer();

printf(“Beaure crpoky cumBoiioB:\n”); scanf(“%s”,st);
printf(‘“\nMcxomnas ctpoka:\n%s\n”,st); i=0;

14



while (i<strlen(st)) {

if ((*(st+1)>="0") & & (*(st+1)<="9")) {
for (k=I;k<=strlen(st);k++) {
#(strk)=*(strk+1);} )

else {i++;}

b

printf(“Pe3ynprat:\n%s\n”,st); getch();

}

5 ChopmupoBath (Daitnn u3 MOIyJIEeH TENbIX YHCEN, HAUTH CyMMY YETHBIX
KOMITOHEHTOB (haiina. BeIBo pe3ybTaToB MpoIyOaupoBaTh B TEKCTOBBIN (haii.

#include <stdio.h>

#include <conio.h>

#include <math.h>

void main(void)

{

FILE *f,*g;

// 3anuCh

f=fopen(«lab8.dat»,»w»);

printf(«BBouTe 11enpie yncna, mpu3Hak konia — 0:\n»);

int k;

do { scanf(«%i»,&k); if (k!=0) {fwrite(&k,sizeof(k),1,f);}} while (k);
fclose(f);

// uTeHue

printf(«Coaepxumoe ¢aiina:\ny);

if ((f=fopen(«lab8.dat» ,»r»))==NULL) {

printf(«Ommbka npu yteHuu ¢ainal\n»);return;}
g=fopen(«lab8.txt»,»w»);

fprintf(g,»Conepxxumoe daiina:\n»);

int s=0;

do { fread(&k,sizeof(k),1,f);

if (feof(f)) {printf(«%4i»,k);fprintf(g,»%41»,k);if (1(k%?2)) {s+=k;}}
}+ while (!feof(f));

printf(«\nCymma = %i\n»,s);fprintf(g,»\nCymma = %i\n»,s);
fclose(f);fclose(g);getch();

b

6 ChopmupoBaTh (haiisl «CIMUCOK CTYJAEHTOBY» (popMaToOM «pamMuIus-rpyI-
1a-TOJl_POXKICHHUS-5 PEUTUHIOB», NPEABAPUTEIBLHO BBIYMCIUB JONOJHUTEIb-
HOE T0JIe — MAKCUMAaJIbHBIM pedTHUHT. BhIBECTH Ha HKpaH U B TEKCTOBBIN (haiin
CIIMCOK CTYJICHTOB 3aJaHHOM I'PYIIIIHIL.

#include <stdio.h>
#include <conio.h>

15



#include <string.h>
void main(void)

{

struct stud {char fam[10],gr[10]; int year,rt[5],max;};

stud ek[3]={{“NBanoB”,”2K-03-1",1986,{70,55,55,60,75} },
{«ITerpoB»,»2K-03-2»,1986,{61,62,63,74,55} },
{«CunopoB»,»IK-03-2»,1986,{98,99,97,90,91}} }, sl;

// villleM MaKCUMaJIbHbIA PEUTHHT

int I,j,max;

for (i=0;1<3;i++) { max=ek][i].rt[1];

for (j=0;)<5;3++) { if (ek[i].rt[j] > max) {max=ek[i].rt[j];}}

ek[1].max=max;}

FILE *f,*g;

// 3anuch B (haidn

f=fopen(«rgr2.daty,»w»);

for (1=0;1<3;1++) { fwrite(&ek][1],sizeof(stud),1,f);} fclose(f);

// uTeHue

printf(«Conepxxumoe daitna:\n»);

if ((f=fopen(“rgr2.dat”,”’r’))==NULL) {

printf(«OmmOka npu yreHun ¢ainal\ny);return;}

g=fopen(«rgr2.txt»,»w»); fprintf(g,»Conepxxumoe daiina:\n»);

do { fread(&sl1,sizeof(stud),1,f);

if (!feof(f)) {

printf(“%12s%12s%61 “,s1.fam,s1.gr,s1.year);

fprintf(g,”%12s%12s5%61 “,s1.fam,sl.gr,sl.year);

for (j=0;5<5;3++) {printf(“%31”,s1.rt[j]);fprintf(g,”%31”,s1.1t[j]);}

printf(“%61\n”,s1.max);fprintf(g,”%31\n”,s1.max);

++ while (!feof(f));

// 9TeHHEe C MOUCKOM

char 16ROUP[10];

printf(«BBenute rpymiry ais nmoucka:\ny»); scanf(«%s»,&group);

printf(“Ctynentsl rpymnmsl %s:\n”,group);

fprintf(g,”Cryaentsi rpymimsl %s:\n”,group); fseek(f,0L,SEEK SET);

do { fread(&sl1,sizeof(stud), 1,f);

if ((!feof(f))&&(!stremp(sl.gr,group))) {

printf(“%12s%12s%61 “,sl.fam,s1.gr,sl.year);

fprintf(g,”%125%12s5%61 “,s1.fam,sl.gr,s1.year);

for (j=0;3<5;3++) {printf(“%31”,s1.rt[j]);fprintf(g,”%31”,s1.1t[j]);}

printf(“%61\n”,s1.max);fprintf(g,”%31\n”,s1.max);

++ while (!feof(f));

//printf(*\nCymma = %i\n”,s); fprintf(g,”\nCymma = %i\n”,s);

fclose(f);fclose(g);getch();

b
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7 HapucoBaTb n3o0paxeHue

™

#include <stdio.h>

#include <conio.h>

#include <graphics.h>

void axes(int xc, int yc)

{

line(xc-100,yc,xc+100,yc); line(xc+100,yc,xc+95,yc-2);
line(xc+100,yc,xc+95,yc+2); line(xc,yc-100,xc,yc+100);
line(xc,yc-100,xc-2,yc-95); line(xc,yc-100,xc+2,yc-95);

}

void main()

{

int xc,yc,*gd,*gm,;

*gd=0;

initgraph(gd,gm,»»);

if (graphresult() !=0 ) {printf(«Error!'»);}
xc=200;yc=200;axes(xc,yc); setfillstyle(3,getmaxcolor());
pieslice(xc,yc,0,90,50); pieslice(xc,yc,270,360,50);
line(xc,yc-50,xc-50,yc);floodfill(xc-2,yc-2,getmaxcolor());
line(xc-50,yc,xc,yc+50);floodfill(xc-2,yc+2,getmaxcolor());
getch(); closegraph();

}

8 CdopmMupoBaTh CBS3HBIA CIUCOK CTPYKTYp, COJAEPKAIIUN JaHHBIC IO
CTylleHTaM. BbIBeCTH Ha JKpaH CHHCOK CTYACHTOB, y KOTOPBIX (hamuiuu
HauMHAIOTCA Ha OyKBY A.

#include <stdio.h>
#include <conio.h>
#include <math.h>
struct stud { char fam[10],name[10],group[10]; int gr,rs;};
struct dstud {
stud data;
dstud *pPrior;
dstud *pNext;

55
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void sread(stud &s)

{

printf(“Family: \n”);scanf(*“%s”,&s.fam);
if (s.fam[0] != “**) {

printf(“Name: \n”);scanf(“%s”,&s.name);
printf(“Group: \n’);scanf(“%s”,&s.group);
printf(*“Year: \n”");scanf(“%1”,&s.gr);
printf(“Rating: \n”");scanf(“%1”,&s.rs);

g

void main(void)

{

dstud *pBegin=NULL,*pEnd=NULL,*pList=NULL;
stud s;

int k=0;

// Co3naHue cucka

clrscr();

pList=new(dstud);
(*pList).pPrior=NULL;
(*pList).pNext=NULL;
sread(s);(*pList).data=s;

pBegin=pList;

// JlobaBneHNEe TaHHBIX

while (s.fam[0] != “*’) {

sread(s);

if (s.fam[0] 1= “*") {

pEnd=new(dstud);

(*pEnd).pPrior=pList;
(*pEnd).pNext=NULL;

(*pEnd).data=s;

(*pList).pNext=pEnd;

pList=pEnd;

g

printf(“Becs ciucok:\n”);

pList=pBegin;

while (pList) {

printf(“F=%s N=%s G=%s Y=%1 Rs=%i\n”,(*pList).data.fam,
(*pList).data.name,(*pList).data.group,(*pList).data.gr,(*pList).data.rs);
pList=(*pList).pNext;

b

printf(“Tpebyemblie cTyeHTHI:\n"’);
pList=pBegin,;

while (pList) {

if ((*pList).data.fam[0]=="A") {

k++;

18



printf(“F=%s N=%s G=%s Y=%1 Rs=%i1\n”,(*pList).data.fam,
(*pList).data.name,(*pList).data.group,(*pList).data.gr,(*pList).data.rs);

}
pList=(*pList).pNext;

}

printf(“Bcero naitneno %i cryaenTos.” k);

}

JlabopaTopHasi padora Ne 4. Ileperpy3ka ¢pyHKuuii

Henb padoThl: W3YyYUTh TAaKOE MOHATHE OOBEKTHO-OPUEHTHPOBAHHOIO

IPOrpaMMHUPOBAHHUS, KaK «IIeperpy3Kka (pyHKIUD.

3amanue Kk padore: CO3IaTh MOANPOrPaMMY-(YHKIIHIO, TO3BOJISIOIIYIO

BBITIOJTHATH JICUCTBUS COTJIACHO MHAMBUyaIbHOMY 3aiaHuio (Tadi. 4). Bo Bcex
ciydasix, Te He00X0IMMO, HCTIOIb30BaTh MEePErpy3Ky QyHKITUH.

Tabauya 4 — Bapuanmul 3a0anuti

3aganue

2

H&XO)KI[CHI/IG CYMMBEI TPEX HOCIIBIX YHMCCII WIN IBYX BCIICCTBCHHBIX

HaXO}KILGHI/IC CYMMBI TPECX LCJIbIX YUCCII WJIIN PA3HOCTHU IBYX BCIICCTBCH-
HBIX

HaXO)KI[eHI/IC CYMMEBI 4YCTBIPCX LCJIbIX YHUCCII WK IIPOU3BCACHHA TPCX BC-
MCCTBCHHBIX

Haxonc,ueHHe MPOMU3BCACHHU TPCX IECJIbIX YUCCI MJIN ABYX BCIICCTBCHHBIX

H&XO)KI[GHI/IG MMPOU3BCACHHA TPCX LECJbIX YUCCII WX CYMMBI JIBYX BCIIC-
CTBCHHBIX

HaXO)KJIGHI/IC CYMMBEI TPEX HOCIIBIX YHMCCJI MM PA3HOCTH JIBYX

HaXO}KILGHI/IC CYMMBI YCTHIPCX MOCIILIX YHCCII WJIN IIPOU3BCACHUA TPCX

HaXO)KI[eHI/IC IMPOMU3BCACHU TPCX HECJIBIX YUCCII NI CYMMEI JIBYX

Haxoxnenue cpemnero apupMeTHIeCKOT0 TPeX MEbIX YUCE WA CYMMBbI
JIBYX BEIIECTBEHHBIX

Haxoxpaenue cpenHero apupmMeTuueckoro Tpex IEebIX YUCEN U CYMMBI
JIBYX BEIIECTBEHHBIX

HaXO)K)ICHI/IC cpeaHero apI/I(i)MGTI/I‘ICCKOFO ABYX HOECJIBIX YUCCI WJIN IIPOU3-
BCACHMA TPCX BCIICCTBCHHLIX

12

Haxosxnenue cpennero apu(pMeTH4ecKoro AByX LENbIX YUCEN WK MPOou3-
BEJICHUS TPEX BELIECTBEHHBIX

13

Haxoxcz[eHHe CpeaAHCTO ICOMCTPHUICCKOTIO TPEX HCIIbIX YHUCCI WU CYMMBbI
ABYX BCIICCTBCHHEIX

14

H&XO)KI[GHI/Ie CPpEAHCTO TCOMCTPHUUCCKOI'O TPECX MLEJIbIX YHUCCII WU IIPOU3-
BCACHM JBYX BCIICCTBCHHEIX

IIpooondcenue mabnuyol 4
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2

HaxoxnaeHue cpegHero reoMeTpuyeckoro TpexX LENbIX YUCEN WIH CYMMBI

15 JIBYX BEIIECTBEHHBIX

16 Haxoxienne cpelHero reOMETPUYECKOTO TPEX IEIbIX YMCET WU IPOU3-
BEJICHUS JIBYX BEIIECTBCHHBIX

17 | HaxoxieHne CyMMBbI POU3BOJIHLHOTO HAOOPA MEJIbIX YUCE

18 | HaxoxkieHne cyMMBbI MPOU3BOIBLHOTO HA0Opa BEMIECTBEHHBIX YUCE

19 | HaxoxaeHue npou3BeIeHUs MPOU3BOJBHOr0 Habopa 1EeIbIX Yucel

20 HaxoxaeHnue mpou3BeeHUs] MPOU3BOJBHOIO HAOOpa BEIIECTBEHHBIX YH-
cen

71 Haxoxnaenue cpeaHero apudMeTHIECKOro mporu3BOJILHOTO Habopa IeJbIX
qucell

2 Haxoxxnenue cpeanero apumMeTnaeckoro mpou3BOJILHOTO Habopa Bellle-
CTBEHHBIX YUCEI

23 Haxoxxnenue cpeaHero reoMeTpuueckoro Mpou3BOIBHOTO HAOOpa IMEbIX
quceln

24 HaxoxaeHue cpeaHero reoMeTpuiyeckoro Mmpou3BOJILHOTO Habopa Belle-
CTBEHHBIX YMCET

25 | HaxoxJieHre CyMMBI IPOU3BOJILHOTO HA0O0PA 1EJIBIX YHUCEeT

Ilpumepuol 6vinonnenus 3a0anuil

1 CO3I[aTB (byHKHI/IIO IJII HAXOXKACHUS MHHUMAJIBHOTO M3 TPEX HCJIbIX

9uceNl WIM MaKCUMaJIbHOTO W3 JIBYX BEIIECTBEHHBIX (C MCIOJIb30BAaHUEM
«IEPETPY3KU»).

#include <stdio.h>

int minimax(int a, int b, int ¢)
{

nt m;

m=a<b?a:b;

m=m<c?m:c;

return m;

}

float minimax(float a, float b)

{

float m;
m=a>b?a:b;
return m;

}

void main()

{
it k;
k=minimax(6,1,9);
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printf("MunumansHoe nenoe = %i\n" k);

float x;

Xx=minimax(6.27,5.98);

printf("MaxcumanpHO€ BeriecTBeHHOe = %5.2f\n" x);

}

2 Co3gath (GYHKIHIO IS HAaXOXKJCHUS IPOM3BEIACHUS IPOM3BOIBHOTO
Habopa IEJIbIX YHCEIL.

#include <stdio.h>
int proizv1(int a,...)
//' 0 - mpU3HAK OKOHYAHMSI CIIHCKA [TapaMeTpPOB

{
int pr=1,*p=&a;
while (*p) {pr*="*(p++);}
return pr;
}
int proizv2(int a,...)
// TlepBbIil MapaMeTp - YUCIIO MapaMeTPOB

{

int pr=1,*p=&a;

while (a--) {pr*=*(++p);}

return pr;

b

void main()

{

int pl=proizv1(2,3,4,0),p2=proizv2(3,2,3,4);
printf("P1= %1\nP2= %i\n",p1,p2);

b

JlabopaTopHasi padora Ne 5. IlepenBukenue rpapuuecknx 00beKTOB HA
si3bike C++

Heab padoTbl: U3y4YUTh OCHOBHBIE OINpEEIeHUsS 00bEKTHO-OPUEHTUPO-
BAaHHOT'O MPOTPAMMHUPOBAHUS Ha MpUMEpe MPOTpamMMbl ISl IEpEeMEIICHUs Tpa-
(puyeckux 0OBEKTOB

3aganume K padoTe: COCTaBUTH MNPOrpamMMy U PELICHHs 3aJa4yu
(tabm. 5). IlporpamMma nomxHA coJep>kaTh HOBBIE KJIAcChl (BKJIOUYas aOCTPAKT-

HbIE), KOHCTPYKTOPBI U ACCTPYKTOPHI, MOJIEPKUBATh HACIEIOBAHHE, TTOJTUMOP-
¢GbY3M U BUIUMOCTh KOMITOHEHT.

21



Tabnuya 5 — Bapuanmwi 3a0anuii

Bap. 3ananue

1 2

1 | HapucoBath Ha SKpaHe AECATh KOHIIEHTPUUECKUX OKPYKHOCTEN

) HapuncoBats B ieHTpe 3KpaHa IeCATh BIOKEHHBIX IPYT B Apyra MpsSMOyIoJib-
HUKOB

3 [lepenenare nmporpamMmy «KpyroB Ha BoJie» (CM. MpUMEp) TaK, YTOOBI KPYTH
CHayaJla pacXOWJINCh U3 OJIHOM TOYKH, & TOTOM OOpaTHO B HEE CXOMINCH

4 [Iepememiars Kpyr 1o TOPU30HTANIM C 3aJaHHBIM IIaroM U 3aJEPKKON B OAHY
CEKYHIY

5 [lepemeniaTe Kpyr MO BEPTUKAIM C 33JJaHHBIM IIAroM M 3aJEp>KKOW B OIHY
CEeKYHIy

6 [lepememiate NpSIMOYTOJNIBHUK IO TOPU3OHTAIA C 3aJaHHBIM IIaroM M 3a-
JIEPAKKOUN B OJHY CEKYHIY

7 [Iepememiath TPAMOYTOJIBHUK MO BEPTUKAIM C 3aJJaHHBIM IIarOM U 3aJepiK-
KO B OJTHY CEKYHIY

2 [lepenenars mporpaMmy «KpyroB Ha BoJie» (CM. IPUMEDP), 3aMEHUB KPYTH HA
PSIMOYTOJIbHUKHU

9 IlepemeniaTe Kpyr o AMArOHAJIM C 3a/IaHHBIM IIArOM M 3aJI€PKKOH B MOJITO-
PBI CEKYH/JIbI

10 HePeMemaTb IIPSAMOYTOJIBHUK IT0 AUArOHAIN C 3aJaHHBIM IIaroM W 3aJepxK-
KOM B ITOJITOPBI CEKYH/IbI

1 PazMecTuTh Ha DKpaHE [BE pPACIOJIOKEHHBIE PSIOM «IIEPEMUTHBAIOLIAECS
OKPY>KHOCTH

12 [Iepememars Kpyr, BanUaHHLII?I B IIPSIMOYTOJIBHUK, [0 TOPU30HTAJIM C 3a/1aH-
HbIM IIarOM M 33J€P>KKOM B OHY CEKYHIY

13 [lepememars Kpyr, BHI/ISaHHHﬁ B IPSIMOYTOJIBHUK, 110 BEPTUKAIU C 3a/1aH-
HBIM [IarOM M 3aJIEPKKOHM B OJIHY CEKYHIY

14 [lepememars Kpyr, BHH(iaHHLHZ B NPSMOYTOJIbHUK, IO JAArOHAIN C 3aJaH-
HBIM [IarOM U 33/IEPKKOHM B IIOJITOPHI CEKYH/IbI

15 [Iepememars Kpyr 0 MEPUMETPY PACIIOIOKEHHOTO B IEHTPE dKpaHa MpsSMO-
YTOJIbHUKA

16 [Iepememiars Kpyr Mo BEPIIMHAM PACIIOIOKEHHOTO B LIEHTPE SKpaHa MpsSMO-
YTOJIbHHKA

17 HapucoBaTh TpeyroiabHUK IPOU3BOIBHON (POPMBI U IIEpEeMEIIaTh KPyT MO €ro
IEPUMETPY

18 HapucoBaTh TpeyrojbHUK IPOU3BOJIBHON (DOPMBI U EpEMEIIATh KPYT 10 €ro
BEpIIMHAM

19 HePeMemaTb TPEYTOJBHUK 10 TOPU3OHTAIN C 3aJaHHBIM IIArOM W 3aAepiK-
KO B OJTHY CEKYHIY

20 [Iepemeniats TpEYrobHUK MO BEPTUKAIIN C 3aJJaHHBIM I11arOM U 3aJ€PKKOMl B
OJIHY CEKYHAY

71 IlepemeniaTe TPEYrOJAbHUK 110 JUATOHAIM C 33JaHHBIM [IarOM M 3a/1€PKKOM B

ITOJITOPBI CEKYHIbI
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IIpooondcenue mabauyol 5

1 2

22 | IlepemeniaTh Kpyr 10 3KpaHy cliydyallHbIM 00pa3oM

23 | Ilepemenmiath NpsIMOYTOJIBHUK I10 DKPAaHY CIYYalHBIM 00pa3oM

24 | IlepememnaTh TPEYroJIbHUK 10 SKPaHy CIyYalHBIM 00pa3oM

75 Cnenathb Tak, 4TOoOBI Ha SKpaHE IOOYEPETHO BO3HUKAIM M HCYE3aTU
KPYT, IPSIMOYTOJIbBHUK Y TPEYTOJIbHUK

Ilpumep évinonnenus 3ad0anusn

N300pa3uth Ha 3KpaHE pacXOAsIIuecss KOHIEHTPUYECKHE OKPY>KHOCTH
(«KpyTH Ha BOJEY).

#include <stdio.h>
#include <conio.h>
#include <stdlib.h>
#include <graphics.h>
class gr init
{
public:
gr init(int driver=0)
{
*gd=driver;
initgraph(gd,gm,"");
if (graphresult() !=0 ) {printf("Error!"");abort();}
i
~gr_init()
{
closegraph();
} .
private:
int *gd,*gm;
55
class gr obj
{
public:
gr obj(int col=7)
{ color=col;}
virtual void draw()=0;
int color()

{

return _color;

b
public:
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void show()

{

setcolor(color()); draw();

}
void hide()

{

cback=getcolor(); setcolor(getbkcolor()); draw(); setcolor(color());
b
private:
int _color,cback;
s
class point: public gr obj
{
public:
point(int xp=0, int yp=0, int col=7): gr obj(col)
{setpx(xp); setpy(yp); show();
~point()
{
hide();
b
void draw/()
{
putpixel(x,y,color());
h
int getpx()
{
return Xx;
b
void setpx(int px)
{
X=pX;
h
int getpy()
{

return y;

b
void setpy(int py)

1
Y=PY;
b

private:
int X,y;

3
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class krug: public point
{
public:
krug(int xc=0, int yc=0, int rad=0, int col=7): point(xc,yc,col)
{r=rad; show();}
~krug()
{
hide();
§
void draw()
{
circle(getpx(),getpy(),getrad());
§
void move(int newx, int newy, int newr)
{
hide();
setpx(newx); setpy(newy); setrad(newr);
show();

h
int getrad()

{

return r;

}

void setrad(int rad)
{
r=rad;
h
private:
int r;
%
void main()
{
gr init gr(0);
krug kr(300,200,100);
for (int i=1; i<=10; i++) {
kr.move(300,200,10+i*15); delay(200); }
getch();

}
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JlaGoparopuasi pabora Ne 6. [loctpoenune 1uarpaMmbl KJIaccoB

Heab padoTbl: HAYYUTHCA MPOBEACHUIO OOBEKTHO-OPUEHTHUPOBAHHOTO
aHajM3a ¥ 3aKpEeNuTh HaBBIKU MTOCTPOCHUS JUATPaMMBbI KJIACCOB.

3aganue k padoTe: MPOBECTH 0OBEKTHO-OPUECHTUPOBAHHBIN aHAIU3 3a-
Ja4u U3 J1abopaTopHOU padboThl No 5 ¥ MOCTPOUTH VISl HEE AUarpaMMy KJ1acCoB.

Ilpumep evinoanenus 3a0anus

1 Odvekmno-opuenmupogannvlii aHAIU3 300a4U

B paccmarpuBaemoii 00671aCTH MOKHO BBIICTIUTH CIEAYIONINUE KIIACCHI:

1 I'paduueckuii pe:xxkum. CroiicTa: rpadudeckuii npaisep (gd), rpadu-
yeckuil pexuM (gm). MeToabl: OTKphITHE (KOHCTPYKTOP), 3aKpbITHE (IECTPYK-
TOD).

2 I'pa¢puuecknii o0bekT. CBOMCTBA: LIBET JIMHUM, LBET PoHA. MeToabI:
BO3BpalllcHUE IIBETa JIMHUM, HApUCOBATh OOBEKT, MOKa3aTh OOBEKT, CKPHITh
00bekT. «HapucoBarb 00bEKT» — UUCTO BUPTyadbHast (QYHKIHS, TOUHOE COJEP-
KaHuEe KOTOpou OyJeT omnpeeneHo B HacaeqHuKax kiacca. «[loka3atb 00beKT»
yCTaHaBJIMBaeT 1BET JWUHUNU U BbI3bIBaeT «HapucoBaTh 00bekT»; «CKpBITH
00BEKT» yCTaHABIMBAET I[BET JIMHUI MICHTUYHBIM IBETY (POHA U OMSTh BBI3bI-
BaeT «HapucoBate 00bekT». [10CKOIBKY MaHHBIN KJIacC CIY>KUT OCHOBOM s
CO3/1aHUs HepapXuu rpaduyecKuX KJIacCoOB, €r0 MOKHO CUHUTaTh aOCTPaKTHBIM
(1300paxaeTcsi KypcuBOM).

3 Touka (macnmemnuk «I'paduueckoro obObekTa»). HoBwle cBoiicTBa:
KoopauHaThl. HOBbIE METO/IBI: BO3BPAILEHNE U YCTAHOBKA 3HAYEHU KOOPAHUHAT,
HapHuCcoBaTh OOBEKT.

4 Kpyr (nacnegnuk «Touku»). HoBoe cBoiicTBo: paguyc. HoBbie meTo-
JIbl: BO3BpAIICHHE U YCTAaHOBKA 3HAYEHUI pajiyca, HApUCOBATh OOBEKT.

2 Ilocmpoenue ouazpammul K1accoe

I[I/IaI‘paMMa KJIACCOB IIPCACTAaBJICHA Ha PUC. 2.
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