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OLEHOYHBIE MATEPUAJIbI

1o qucuuiuinie OCHOBBI 00bEKTHO-OPHEHTHPOBAHHOIO POIPAMMHUPOBAHMS

NEPEYEHb KOMIIETEHIUHI C YKAZAHUEM PE3YJIbTATOB OBYYE-
HUA U ITAITIOB UX ®OPMUPOBAHUSA 1O INCIHUAIIVINHE

dopmMupyemblie
KOMIIETEHI[HH

(Koa 1 HAaMMEHO-

BaHHUEC KOMIICTCH-

105049

Nuaukaropsl 10-
CTHKEHHSI KOMIIe-
TEeHIH I
(Ko ¥ HAMMECHOBA-
HUE WHIUKATOPA)

Pe3yabTarnl 00yyeHus (3HaHuUS,
YMEHMUS)

HaunmenoBanue
KOHTPOJIMPYEeMbIX
pa3aesioB U TeM

OIIK-7. Cnoco-
OcH pa3pabarbl-
BaTh AJITOPHUTMbIL
Y TIPOTPAMMBI,
MPUTOHBIE IS
MPaKTUIECKOTO
MPUMCHCHUSA

OIIK-7.1. Pa3paba-
TBIBAET U peaIn3yeT
3 PEKTUBHBIE AJIT0-
PUTMBI U IPOTpaM-
MBI C UCIIOJIb30BAHU-
€M COBPEMEHHBIX
TEXHOJIOTUH U SI3bI-
KOB IPOTrPaMMUpPO-
BaHUS

OIIK-7.1. 3-2. 3HaeT OCHOBHBLIC
SI3BIKA  TIPOTPAMMHPOBAHHS U CO-
BPEMEHHBIE TPOTPAMMHBIC CPEIIbI
pa3paboTk MHGOPMAIIMOHHBIX CH-
CTEM U TEXHOJIOTHH

OIIK-7.1. 3-3. 3HaeT COBpEMEHHbIE
METOJIbI pa3pabOTKH M peann3aiun
QITOPUTMOB PEIICHUS MPUKIATHBIX
3a/lad ¢ WCIOJIb30BAHUEM pa3JIHy-
HBIX SI3IKOB ITPOTPAaMMHUPOBAHUS
OIIK-7.1. 3-4. 3HaeT TEXHOJOTUIO
pa3pabOTKH U OTJIAJKH MPOTPaMM
OIIK-7.1. 3-5. 3HaeT CHHTaKCHC U
CEMAHTHUKY S3BIKOB MPOTPAMMHUPO-
BaHMS, BHOLl BBIYHUCIUTEILHBIX
MIPOIIECCOB, TUIIHI JAHHBIX

OIIK-7.1. V-1. YMeeT BpIOUpaTh U
IIPUMEHATh COBPEMEHHBIE  S3BIKH
IIPOrpaMMUPOBAHUS Ul peanu3a-
WU QITOPUTMOB M HaIMCaHUs
MPUKJIAJHBIX MpPOrpaMM B 3aBUCH-
MOCTH OT THIa NPUKIAIHON 3aja-
9K

OIIK-7.1. Y-2. YMeeTt nporpaMmu-
pOoBaTh NPUIIOKEHUS U CO3AaBATh
IIPOrPaMMHBIE TPOTOTUIIBI PELIe-
HUS IPUKJIAJHBIX 3a7a4

OIIK-7.1. ¥-3. Ymeer pa3pabarbl-
BaTh IPOI'PaMMHBIN KOJI B COBpE-
MEHHOM cpezie IPOrpaMMUPOBAHH,
aHAJIN3UPOBATh U aJalITUPOBATh
IIOJ HY)KIbI 3aKa34MKa

Tema 1. Knacc kax
aOCTpPaKTHBIN THII.
KoHcTpykTops! u ne-
CTPYKTOPBI

Tewma 2. Unens! knac-
ca, CTaTHYECKHUHU 110-
auMopduzm

Tewma 3. OTHOMIEHUS
MEXTy KIaccaMu
Tema 4. Jlunamude-
CKUIl monuMophu3M,
MEXaHHU3M BUPTYyallb-
HBIX QyHKIMi. Cpen-
cTBa 00pabOTKH
OIMOOK U UCKITIOUe-
1305078

Tema 5. MHOXxe-
CTBEHHOE HaclleJ]0Ba-
HUE, UHTEepQEiichl,
IUHAMHYEcKas UH-
dbopmanus o tTurne,
MapaMeTPUIECKUI
MOTUMOPPHU3M

Tema 6. bubnuorexa
YHUBEPCATBHBIX
11abJI0HOB




METOINYECKHUE MATEPHUAJIbI, XAPAKTEPU3YIOIIUE 3TAIIbI
®OPMHUPOBAHUSI KOMIIETEHIIAM

IlepeyeHb y4eOHBIX 3aJaHNIi HA Ay IUTOPHBIX 3AHATHSAX

Bonpocs! 1J1s1 npoBeeHNs ONPOca BO BpeMsl ayAUTOPHBIX 3aHATHH

Tema 1. Knmacc kak abcTpakTHbIN THIT. KOHCTPYKTOPHI M IECTPYKTOPEI
o Smmsercs nu s3bik Cu++ YUCTO 0OBEKTHO-OPHEHTUPOBAHHBIM SI3LIKOM MTPOTPAMMUPOBAHHUS?
[lepeuncnute OCHOBHBIE MEXaHU3MBI 00BEKTHO-OPUEHTHPOBAHHOTO MOIX 0.
J11st uero HyKHbI IPOCTPAHCTBA UMEH?
Kakwue Buzbl 1ocTymna K 4jieHaM KJ1acCoB BO3MOXKHBI B Cu++?
B ueM cocTouT OTIIMYME UCTIOIB30BAHMS CTPYKTYPBI BMECTO Kilacca?
Uem ABAAIOTCS KOHCTPYKTOP U IECTPYKTOP MO OTHOLIEHUIO K Ki1accy?
Kakue BUIIbI KOHCTPYKTOPOB BO3MOXHBI B Cu++?
Jnst yero npuMeHseTcst AECTPYKTOp?

B03MOXHO 7M1 MCHIOTB30BaHNE KOHCTPYKTOpA C MapamMeTpaMH B KadyecTBE KOHCTPYKTOpa IO
YMOJTYaHUIO?

e Jlns yero ucnonp3yercs cneruduratop explicit?

Tema 2. Unensl Ki1acca, CTaTHYECKHA TTOTUMOPHH3M

e KakuMm o0pa3oM HHULHMATU3UPYIOTCS CTATUYECKUE YJICHBI Kilacca?
MoryT 1 cTaTuuecKue 4ieHbl Kiaacca ObITh inline-pyHKIusamu?
B ueM cocTout ocHOBHAsi 0COOCHHOCTh APYKECTBEHHBIX (QYHKITUN?
J{nst 9yero ucnosib3yeTcs neperpyska onepanuii?
JItst Kakux 1eiel OCYIIECTBISETCS eperpy3ka QyHKIIUNU U METOH0B?

Tema 4. Tunamuueckuit moauMop(u3M, MEXaHU3M BUPTyanbHEIX GyHKIHiA. CpemcTBa 06pabOTKH OIHOOK H
HUCKIIFOYCHUU
¢  YT0 MpOUCXOIUT IIPH BHI30BE BUPTYaATbHON (YHKIIMH Yepe3 MOTMMOP(HBINH 00BEKT?
B kakux cimyyasx IeCTpyKTOp cilienyeT OOBbSABISATh BUPTYAIbHBIM?
Urto Takoe TabnuIiia BUPTYaIbHBIX METOOB?
Kaxk o0bsiBisieTcst uncrasi BUpTyaiabHas QyHKIUs?
Urto Takoe abCTPaKTHBIN Kiacc?

Tema 5. MHOXecTBeHHOE Hacle0BaHUE, MHTEP(EUCH, IMHAMUYecKast HH()OPMAIHs O THIIE, TTapaMeTpude-
CKUil monmuMophu3mM

e [loueMy mpu MHOXECTBEHHOM HAcCJI€ZJOBAHUM MOKET BO3HHMKATh MpobjemMa HEOJHO3HAYHO-
ctu?

Kakyro npo6iemy pemiaeTt UCoIp30BaHUE BUPTYaTbHOTO 06a30BOro Kiacca?

Kakum 06pazom uHTEpPEiic MOKET pemnuTh MpodJieMy HEOTHO3HAYHOCTH?

Uro BKIIOYAET B ceOs1 MEXaHU3M 0€30MacHOTO TPeoOpa3oBaHus 0OHEKTOB?

Hoctynen nu mexauu3m RTTI no ymonmuanuio?



Bonpocs! 1J1s1 npoBeeHNs IPYNIOBOH JUCKYCCHHM BO BpeMs ayIMTOPHBIX 3aHATHIA

Tema 3. OTHOIICHHS MEX Ty KTacCaMH
e JloctymHoCTh WwieHOB 6a30BOr0 Kilacca U MOAU(DHUKATOPBI AOCTYIIA TP HACICIOBAHUU.
Crnyuau, B KOTOPBIX MOKET TOTPEOOBATHCS HACIICIOBAHHE.
Kakue xoMmoHeHThI 6a30BOT0O Klacca MPUCYTCTBYIOT B TPOU3BOTHOM Kitacce?
Kaxkue metoap! 6a30BOro Kilacca He HACIETyHOTCs ?
Kakum 00pa3zom MOKHO HCTIOIB30BaTh KOHCTPYKTOP 0a30Boro Kiacca?
UTO IpOUCXOANT MPHU HACICTOBAHHH, €CJIM B 0a30BOM KJIACCE €CTh METO]] TAKOW Ke KaK U B
MPOU3BOAHOM?
e Kaxkoe nmpuBeneHNe TUTIA SBISETCS 0€30MacCHBIM?

Tema 6. Bubnroreka yHHBEpCaIbHBIX IA0IOHOB
e UYem STL myure uim xyxe Ipyrux OnOInoTex?
e EcCTh I CMBICK MHCATh CBOM KJ1acc JJIsi pabOTHI C IEPEBBIMH, €CITU OH yxke ecTh B STL?
e Kakue ocHOBHBIE KOMITOHEHTHI BXOIAT B cocTaB Oudimorexu STL?
e [lepeuncnure OCHOBHBIE BUJIbI KOHTEHHEPOB.
Kakue ocHOBHBIE omepaluu MO>KHO peain30BaTh C OMOILIBIO UTEPATOPOB?
[Toyemy anropuTMbl HE BKIIFOUEHBI HEMOCPECTBEHHO B KOHTEUHEPHI?
e B yewm cocrosT gocrouHcTBa u Hepoctatku STL nmoaxoxa?

3agaHus 119 TEKyLIero KOHTPOJIs
KoMIIeKT TecTOB/TEeCTOBBIX 3aJaHUN

Nuauxkaropsl nocruxenus: OIK-7.1

TecToBbIE 3aJaHUA 3aKPBITOr0 THIIA

1. Tecmosoe 3a0anue 3aKpbimo20 muna ¢ 8bl00POM 00HO20 NPABUTLHO20 OMEemd

1.1.Yto Ha3bIBaeTCS KOHCTPYKTOPOM?

a) METOJI, UMsI KOTOPOT'O COBIA/IaeT C MMEHEM KJIacca M KOTOPBIH BBI3BIBACTCS aBTOMATHUYCCKU TIPH
co3/1aHuu 00BEKTa Kacca

0) MeTOJT, IMsI KOTOPOT'O COBITaJIaeT C UMEHEM KJIacca M KOTOPBIM BBI3BIBACTCS aBTOMATUYCCKH TIPH
OO0BSIBICHHUH KJIacca (10 co3aHusl 00BEKTa Kiracca)

B) METOJ, UMsI KOTOPOTO HEOO0sA3aTeIbHO COBMAIAaeT C MMEHEM KJlacca M KOTOPBIA BBI3BIBACTCS MPH
co3/1aHnu 00BEKTa Kacca

') METOJI, UMSI KOTOPOT'O COBIAIaeT C MMEHEM KJIacca M KOTOPbI HEOOXOIUMO SIBHO BBI3BIBATH U3
TOJIOBHOW IIPOTPaMMBI ITpHU 00BSABICHUN 00BEKTa Kilacca

1.2. OGBeKT - 3TO

a) IepeMeHHas, CozieprKalliasi yKka3zaTellb Ha Kilacc

0) sK3eMILIIp Kilacca

B) KJIacc, KOTOPBIN COIEPKUT B ceOe JaHHBIE U METO/IbI UX 00pabOTKU

1.3. BriGepute npaBuiibHOE 00BSBIEHUE MPOU3BOAHOIO Kilacca
a) classMoreDetails::Details;

0) class MoreDetails: public class Details;

B) class MoreDetails: public Details;

r) classMoreDetails: class(Details)



1.4. BO3MOXHOCTB ¥ ClIOCO0 0OpalieH s IPOrU3BOIHOTO Ki1acca K dJIEeMEHTaM 0a30BOTO OIMPEIeIIsIeT-
cst

a) KJIroYaMu Jocrtyna: private, public, protected B Tene mpou3BoAHOTO Ki1acca

0) TONMBKO KITIOYOM J0CTyMa protected B 3aroyioBke 00bBICHUS TPOU3BOJHOTO Kilacca

B) KJIFOYaMH JIOCTyTIa: private, public, protected B 3aroioBke 00BsBICHUS MPOU3BOTHOTO KiIacca

I) KJII0YaMu Joctyma: private, public, protected B Tene 6a3oBoro kiacca

1.5. Apy*ecTBeHHast GYHKIHUSA - 3TO

a) (GyHKIMA APYroro Kiacca, Cpean apryMEHTOB KOTOPOH €CTh AJIEMEHTHI IaHHOTO Kilacca
0) pynkuus, oObsABICHHAS B KiIacce ¢ aTpuOyToM friend, HO He SBJISIOIIASACS WICHOM KJIAcca;
B) OyHKIIMS, SIBJISIOMIASCS YICHOM Kjlacca M 00bsBIIEHHas ¢ aTpuOyToMm friend;

r) GyHKIMA, KOTOpasi B IPYrOM Ki1acce 0ObsBICHA KaK JPYKECTBCHHAsI JAHHOMY

1.6. Ilepeonpenenenue onepannii UMEET BUJL:

a)uMs_KJacca, KJII0UeBOe CIIOBO operation, CHMBOJI OTIEpaIiif

0) uMs_Kiacca, KIII0YEBOE CJIOBO operator, CHMBOJI ONIEPALliH, B KPYIJIBIX CKOOKaX MOTYT OBITh yKa-
3aHBI APTYMEHTHI

B)UMsI_KJIacca, KJIII0UEBOE CIIOBO Operator, CIIMCOK apryMEeHTOB

T)UMS_KJ1acca, JIBa JBOCTOUHS, KIIFOUEBOE CIIOBO Operator, CHMBOJI OTIepPaIiu

1.7. CymectByeT 11 B C++ roToBbIii HA0Op MIA0JIOHOB:
a) HeT

0) na,cymecTByeT crenuainbaas ouonamoreka STL

B) 3aBUCHUT OT BEPCUM KOMIWISATOpA

1.8. Beibepute npaBUIIbHBIN BapUaHT BIICICHUS TUHAMUYECKON MaMSITH IO IEPEMEHHYI0 X THIa
float:

a) float *ptr = new float; X = *ptr;

0) float &ptr = new float; X = &ptr;

B) float * ptr = &X; X = new float;

1.9. lano onpezaeneHue Kiacca
classmonstr {
int health, armo;
monstr(int he, int arm);
public:
monstr(int he=50, int arm=10);
intcolor;
}
VYkaxuTe CBOUCTBA U METOBI, TOCTYITHBIC BHEITHUM (PYHKITUSIM
a) health, armo
monstr(int he, int arm);
monstr(int he=50, int arm=10);
0) intcolor;
monstr(int he=50, int arm=10);
B) health, armo, color
monstr(int he=50, int arm=10);
r)intcolor;
monstr(int he, int arm);

1.10. Kakoe 3HaueHue BO3BpallaeT 1ecTpykTop?



a) 0/1
0) true/false
B) HUKAKOI'0

2. Tecmosoe 3a0anue 3aKpulmo20 muna ¢ 8b100POM HECKONbKUX NPABUTILHBIX OMBEMO08
2.1. Ynenamu kjiacca MOTYT OBITH

a) TOJILKO TIEPEeMEHHEBIE, 00BSBICHHBIC KaK private

0) TonbKO GYHKIIMH, OOBSIBICHHBIC Kak public

B) TIepeMeHHbIe, O0BSBICHHBIC KaK private

r) pyHKIIMH, OOBSBIICHHBIE KaK private

1) TOJBKO MepeMeHHbIE U (YHKIINHU, OOBABICHHbIE KaK private

€) mepeMeHHbIe U (QYHKINH, 00BsBIEHHBIE Kak public

2.2. OTMeTbhTE NPABUIILHBIEC YTBEPKIACHUS

a) KOHCTPYKTOPHI KJlacca He HACIEIYIOTCS

0) KOHCTPYKTOPOB KJ1acca MOXKET ObITh HECKOJIBKO, MX CHHTAKCHUC OIPeIeseTCsl IPOrpaMMHUCTOM
B) KOHCTPYKTOPOB KJIacca MOXeET ObITh HECKOJIBKO, HO UX CHHTAKCHC JIOJDKEH MOAYMHSITHCS TIPaBU-
J1aM Tieperpy3ku QyHKIIHNA

I') KOHCTPYKTOP BO3BPAIIAET YKa3aTeslb Ha OOBEKT

I)KOHCTPYKTOP HE BO3BpAIIaeT 3HAYCHHE

2.3. Kakue KI104eBble C10Ba HCIOJIB3YIOTCS IS CO3/1aHusl B 00pabOTKH NCKITIOUUTENBHBIX CUTYa-
uun?

a) try

0) delete

B) catch

r) return

1) throw

2.4. Beibepute nMpaBUIIbHBIE YTBEPIKICHUS

a) IECTPYKTOP - 3TO METOJI KJlacca, MPUMEHSIEMBIN IS yIaJIeHHs 00beKTa

0) IECTPYKTOP - 3TO METOJI KJIacca, MPUMEHSIEMBIN JIsl OCBOOOKICHUSI TaMSITH, 3aHUMaeMOl 00beK-
TOM

B) IECTPYKTOP - 3TO OTJeNbHAs (PYHKIIHS FOJTOBHON IPOrpaMMBbl, TPUMEHsIeMast JUIsl OCBOOOXKIEHUS
MaMsTH, 3aHUMAaeMOH 00BEKTOM

T') IECTPYKTOp HE HACIIETYETCS

1) IECTPYKTOP HACIEAYeTCs, HO JOJDKEH OBITh TIEperpyKeH

2.5. BeiOepure npaBuIIbHBIEC YTBEPKIACHUS:

a)eciIH 3JIEMEHTHI Kilacca 0ObSBIIEHBI KakK private, TO OHU JOCTYITHBI TOJIBKO HAclIeIHUKaM KJlacca, HO
HE BHELITHUM (DYHKIHSIM

0) ecu 2JIEMEHTHI KJ1acca OOBSBIICHBI KaK private, TO OHU HEJOCTYITHBI HM HACJICTHUKAM KJlacca, HU
BHEIIHUM (YHKLHUAM

B)ECJIM DJIEMEHTHI OOBSBIICHBI Kak public, TO OHU JOCTYIHBI HaCIEIHUKAM KJlacca, HO HE BHEITHUM

GbyHKIUSAM
T') €U DJIEMEHTHI 0OBSIBIICHBI KakK public, To OHM JOCTYITHBI M HACJICTHUKAM KJIacca, ¥ BHEITHUM

GbyHKIUSAM

2.6. Boibepure npaBUIIbHBIE COOTBETCTBUS MEXKAY CrIeU(pUKATOPOM 0a30BOr0 Kiacca, KIII0UOM J0-
cTyna B 0OBSIBICHUH IMPOU3BOJHOTO KJIacca U IPaBaMU JIOCTYIIA TIPO3BOIHOTO Kilacca K JIEMEHTaM
6a30BOro

a)KJIrou jocrtyna - public; B 6a30BoM Kjacce: private; mpasa JoCTyIa B MPOU3BOIHOM KJIACCe -
protected



0) Ki1r04 AOCTYyMa - JII000M; B 6a30BOM Kilacce: private; mpaBa JOCTyIa B IPOU3BOAHOM KJIAcCe - HET
npaB

B) KJII0Y JTocTyna - protected nmm public ; B 6a3oBoM kiacce: protected; mpaBa JOCTyIa B MPOU3BOI-
HOM KJiacce - protected

I') K04 JOCTyHa - private; B 6a30BoM kiacce: public; mpaBa gocTymna B MpOM3BOAHOM Kitacce - public
1) KJIFOY JIOCTyMa — JIr000#; B 6a30BoM Kjiacce: public; mpaBa JocTyma B MPOU3BOIHOM KJIacce — Ta-
KM€ Ke, KaK K04 JOCTyma

2.7. BeiOepure npaBUIIbHBIE YTBEPKIACHUS:

a)ogHa (PYHKIMS MOKET OBITh IPY>KECTBEHHOM HECKOJIBKUM KJlaccaM

0) npyxecTBeHHast PyHKIUS HE MOXKET ObITh OOBIYHOM (PYHKIMEH, @ TOJIBKO METOJIOM APYroro Kiac-
ca

B) JpyKecTBEeHHast PyHKIUS 0OBSBISETCS BHYTPHU Kilacca, K 3JIeMEHTaM KOTOPOTO €if Hy>KeH JIOCTYII
T) Ipy>KecTBeHHas QYHKIHS HE MOXKET OBITh METOZIOM JIPYroTo Kjacca

2.8. BeiOepuTe npaBUIIbHBIE YTBEPKICHUS:

a) 0 YMOJYaHHIO YWICHBI KJacca UMEIOT aTpuOyT private

0) 10 YMOJTYaHHIO WICHBI KJlacca UMEIOT aTpuOyT public;

B) WIEHBI KJIACCa UMEIOT JOCTYI TOJBKO K 3JieMeHTaM public;

I') 3JIEMEHTHI KJ1acca ¢ aTpu0yToOM private TOCTYITHBI TOJIHKO WIEHaM KJiacca

2.9. [Tomumophu3M peasin30BaH Yepe3 MEXaHU3MBI:

a) meperpy3Ku QyHKIui,

0) HaciIeq0BaHUSI METO/IOB, MA0JIOHOB;

B) HAClIeZIOBAHUS METOJIOB, BUPTYAIbHBIX (DYHKIIUH, MIA0JIOHOB

T') epe3arpy3kd BUPTYaIbHbIX (DYHKIINH, 11a0JI0HOB

1) - Ieperpy3ku QyHKIIUN, HACTICAOBAHMS, BUPTYATbHBIX (DYHKITHI.

2.10. Kakue MeTOo/Ibl MPUCYTCTBYIOT B JIIO0OOM Kjacce?
a) BBOJIa

0) BBIBOJIA

B) HUKaKHe METOJIbI HE SBIISIOTCS 00s3aTeIbHBIMU

') KOHCTPYKTOP

1) 1ECTPYKTOP

TecToBbIE 3aJaHUS OTKPBITOI0 THIIA

3. Tecmogvle 3a0anus OMKpPbIMO20 MUNA, m.e. ¢ YKa3anuem omeemos

3.1. CBOWCTBO s3BIKa TPOTPAMMHUPOBAHUS, TIO3BOJISIONIEE OOBEAMHUTH U 3AIMUTUTE TaHHBIC U KOJ| B
00BEKTE M CKPBITh pealn3alliio 00BEKTa OT MOJIB30BATENS ITO ....(Omeem 3anucame c1080m 8 ume-
HUmMenbHoOM naoedxice)

3.2.B03MOKHOCTh OOBEKTOB C OJJUHAKOBOM ClielU(UKAUEH UMETh PA3TUIHYIO PEATU3AIUIO ITO ....

3.3.... - 9TO TUN JAaHHBIX, OIPEENAEMBbIH ITOIb30BATEIIEM H COUCTAIONINI B cebe JaHHbIe U PYHKIUU
ux 00paboTKH

3.4.... — 9TO METO/1, KOTOPBIA OCBOOOXKIACT MaMSTh, 3aHUMAEMYI0 OO0 BEKTOM

3.5.... - 3TO MeXaHU3M, [TOCPEJCTBOM KOTOPOTO MPOU3BOAHBIN KJIacC MOJy4aeT JIEMEHThI POJUTEIb-
CKOTO ¥l MOXET JIOTIOTHSTH TUOO0 U3MEHSTh UX CBOMCTBA U METO/IbI

3.6.... hyHKIIMM — 3TO ompeesieHue PyHKINH, B KOTOPOi TUIly 00pabaTbiBaeMbIX JaHHBIX IPUCBOE-
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HO YCJIOBHOE 0003HauUEHUE

3.7. ®ynakuu 6a30BOTO Kacca, KOTOPhIE MOTYT OBITh MEPEOIPEICTICHBI B TPOU3BOJHOM KIIACCE ITO
... byHKIIIHI

3.8. B kakoii cTpoke B KOJICTIPEACTABICHHOM Ha KapTHHKE OOBSBIICTCS YK3EMILISIP Kilacca
MyClass?

#tinclude "stdafx.h"

#include <iostream:

std;

MyClass

showi()

cout << "TecT Ha 3HaHWe knaccos B C++";

main(int argc, * argv[])

MyClass mc;
mc.show();

system({"pause");
0;

3.9.Ha u300pakeHnu MpeCcTaBIeH OTPHIBOK KOJa, B KOTOPOM OOBSBIISIETCS Kiacc policeman. Yka-
KHUTE UMs KJIacCa-HACTICTHUKA

Hinclude "worker.h"

#include <string>

policeman : worker {

policeman(
string name,
string second_name,
hours
> human(
name,
second_name

3.10. TIIporpammucT Hamucaa IPOCTYIO TPOrpamMmy, IPUBEICHHYIO Ha W300pakeHUH, HO 3a0bLT J10-
IMCaTh CTPOUKY, KOTOPasi BBIBOAUT CYMMY Ha 3KpaH. YTo HYKHO Hanucath B 25 cTpoke?



#include <conio.h:
#include <iostream.h>

summsa

XY

get_xy()
{
cout << "Beegmrte X: ";
cin >>x;
cout << "Beegute Y: ";
cin »> v,

1
I
sum_xy()

X+y,

main()
I
1
summa s1;
sl.get_xy();

3.11. JlanHbIC, XapaKTEPHUIYIOIIHUE COCTOSTHUE 00BEKTA HA3BIBAIOTCH - ... 00BEKTA
3.12. H3meHeHwne cOCTOSIHUS 00BEKTA B OTBET HA KaKOE-I100 IeHCTBUE ITO ...
3.13. JleiicTBUE, KOTOPOE MOKET BBITTOJIHUTH OOBEKT 3TO ...
3.14. XapakTepucTuky oObeKTa ONHCHIBACT ...
3.15. Kakoii OyneT pe3yabTar BBITIOJHEHUS CIEAYIONIEro Koaa?
class A {public:

inty;

intinc(int x) { return ++y; };
intinc(short X) { return x +y; };};

Aobj;
inty=>5;
obj.y = 6;

cout<<obj.inc(y);

3.16. C xakum Moau(UKATOPOM JOCTYyIMA JTOHKHBI OBITH ONMKMCAHBI WICHBI KJacca, YTOOBI K HUM
HUMEJH JTOCTYT TOJIBKO 0OBEKTHI CaMoro Kiacca?

3.17. C kakum Moau(UKATOPOM JOCTYyIA JTOHKHBI OBITh OMKUCAHBI WICHBI KJacca, YTOOBI K HUM
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HUMCJIN JOCTYII TOJIBKO 00BEKTHI CAMOI0 KJIacca U 00BEKTHI KJacca MOTOMKa?

3.18. C xakum Moau(UKATOPOM JOCTYMA TOJKHBI OBITH OMUCAHBI WICHBI KJIacca, YTOOBI K HUM
HMMEJTH JOCTYII JIFOObIe 0OBEKTHI?

3.19. Yro Oyner HamevaTaHo B pe3yJibTaTe padoThl IPOrpaMMBbI:
class A { public: A()
{ cout<< “A”;
¥
virtual A* new_A()
{ return new A();
}
¥
class B : public A { public: B()
{cout<< “B”;
§5
A* new A()
{ return new B();
}
IR
void fun(A* pl, A* p2) { A* p3 =pl->new_A();
A* p4 =p2->new_A();

}

int main()

{A* pl =new A;
B* p2 =new B;
fun(pl,p2);

}

3.20. IIIabmoH A u ero crienuaniu3aiuy OObSIBICHBI CIEAYIOIIUM 00pa3oM:
template <class T>
class A{ public: A()
{ printf(“1”);
h
}s
template <>
class A<int>
{ public: A()
{ printf(*2”);
h
}s
template <>
class A<char*>
{ public: A()
{printf(*3”);
h
}s
Kakoii Oynet pe3ynbrar mocie BBIIIOJHEHUS KOaa
A<int>a;
A<char> al;
A<long> a2;



3.21. Kakoii pe3ynbTaT OyA€T 1ocie BBIITOTHEHUS TPOrpaMMBbl?
int main()

{ try

{ try

{ try

{ throw 1;

}

catch (int) { cout<< “Exception 1”; }

}

catch (int) { cout<< “Exception 2”; }
h

catch (int){ cout<< ”Exception 3”; }
return 0;

}

3.22. Yto OyneT BBIBEICHO HA SKPaH B PE3YJIbTATE BHIMTOIHEHHSI POTPAMMBI?
template <class T>
class A
{ public : T x1;
T x2;
T func(T x3)
{x3 +=x1+x2;
return x3;
}
B
int main()
{
A <int> Al,;
Alxl=3;
Al.x2=10;
cout<< Al.func(1); ....

}

3.23. Kakoii pe3ynbTaT Oy€T Y CIEIYIOIEr0 BEIpKEHU?
int main()

{ try

{ try

{ try

{ throw 1;

}

catch (float) { cout << "Exception 1"; }

}

catch (int) { cout << "Exception 2"; }
}

catch (int){ cout << "Exception 3"; }
return 0;

}

3.24. ]laHO omMcaHuE Kjacca U IepeMeHHON A
class A { public: int a; };
A obj;
Kak npaBuibHO 00paTuThCs K IEpEMEHHOM a?

12



3.25. Kakoe ki1049eBo€ CJI0BO HEOOXOIMMO TTOCTaBUTh Ha MECTO «??7) B MPUBEICHHOM IIPUMEpE TaK,
4yTo0BbI Ki1acc C He UMeN 10CTymna K HEOTKPBIThIM (non-public) uinenam kiacca A?

class A {};

class B :

77?7 A {};

class C:

public B {};

3.26. Uto BBIBEIETCS HA DKpaH B pPE3yJIbTaTe pabOTHI CIETYIOIIETo Koaa?
class Base

{ public: Base(int x =10){x=_x;}
void f()

{cout<<x*2<<endl;}

protected: int X;

|5

class Derived:

public Base

{ public: void ()
{cout<<x/2<<endl;}

IR

int main()

{

Derived d;

Base* pB= &d;

pB->1();

return O;

h

3.27. Kakoii ypoBeHb JIOCTyIIa UMEET IIepEMEHHas «X» U3 kKiacca «derived» B MpUBEICHHOM IIpUME-
pe?

class basex

{ protected: int x;

s

class derived :

private basex {};

3.28. Uro BeIBeneTCs Ha dKpaH B pe3yabTaTe padOoThI CIEAYIOMIEro Kofa?
class Base

{ public: Base(int _x=10)
{x=_x;}

virtual void f()
{cout<<x*2<<endl;}
protected: int X;};

class Derived: public Base
{ public: void ()
{cout<<x/2<<endl;}

s

int main()

{

Derived d;

Base™* pB= &d;
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pB->1();
return O;

h

3.29. Kakoe OTHOIIEHHE MEXIY KJIacCaMH PeaJu30BaHO B JAHHOM (pparMeHTe MporpamMmbl?
class A
{ public: A() {a=0; };
virtual int ()
{ return a;
.}
nt a;
5
class B: public A
{ public: B()

{a=1;

|5

virtual int ()
{ return a;

§

|5

3.30. Kak Ha3bIBaeTCs BbIICIICHUE CYIIIECTBEHHBIX XapaKTEPUCTHK O0HEKTA, OTINYAIOIINX €TI0 OT
JIPYTUX BUJOB OOBEKTOB?

OTBeThI (K/JI104H) HA TECTOBBIE 3aaHUsI PEACTABUTH B oopMe TaOIHLBI

Howmep Bo- BapuanTsl Howmep Bo- Bapuantsl Howmep Bo- BapuanTsl

npoca OTBETA npoca OTBETA npoca OTBETA

1.1 a 1.2 0 1.3 B

1.4 B 1.5 0 1.6 0

1.7 0 1.8 a 1.9 0

1.10 B

2.1 B,re 2.2 A,B,1 2.3 AB,11

2.4 b,r 2.5 b,r 2.6 b,B,1

2.7 A,B 2.8 A,r 2.9 Arr

2.10 I'.n

3.1 MHKancyasnus | 3.2 noaumopdusm | 3.3 KJIacC

3.4 JECTPYKTOP 3.5 HacienoBanue | 3.6 mabJIoH

3.7 BUpTYyanbHblEe | 3.8 16 3.9 Policeman

3.10 cout&lt; &lt; 3.11 aTpuOyTHI 3.12 coObITHE
sl.sum xy();

3.13 METOJ 3.14 CBOMCTBO 3.15 7

3.16 private 3.17 protected 3.18 public

3.19 AABAAB 3.20 211 3.21 Exception 1

3.22 14 3.23 Exception 2 3.24 obj.a

3.25 private 3.26 20 3.27 private

3.28 5 3.29 Hacienosanue | 3.30 abcTpakIus




KommuekT 3aganmii 11 KOHTPOJILHOH padoThI
Nuaukaropsl gocruxenns: OIK-7.1

3adanue 1

Pa3paborats kiacc 11t pucoBaHusl rpauueckux MPUMUTUBOB ¢ Ha3BaHueM Canvas.

B KOHCTpYKTOpE KJlacca TOJDKEH CO3/1aBaThCsl CBA3HBIN CITUCOK (MOYKHO MCIIOIB30BaTh Kitace Vector
u3 STL), B KOTOpBIN OyIyT M00ABIATHCS OOBEKTHI KIACCOB rpa)MuECKUX MPUMUTHBOB U UX THIT
Touka

OTtpesok

Onnunc (+ CBOMCTBO 3aKpallieH/He 3aKpallieH )

[IpssMoyronbHUK (+ CBOWCTBO 3aKpallleH/HE 3aKpaIlieH)

AN e

MHOroyroiapHUK (+ CBOWCTBO 3aKpallleH/HE 3aKpaIlieH )

DJUTHTIC ¥ TPSAMOYTOJIBHUK 33/1al0TCS KOOPIMHATAMH JICBOTO BEPXHETO U MTPABOTO HUIKHETO YTIIOB
(my1st snuTAIICa — 3TO MIPSMOYTOJIBHUK B KOTOPBIA OH BITUCAH)
KoopauHaTsl HaUMHAIOTCS B JICBOM BEPXHEM YTITy.
B nectpykTope crucok 0ObeKTOB JOIKEH YHUUTOXKATHCS.
MeTtoapl:
1. JloGaBineHne 00BEKTa B CIIUCOK

Vnanenne oObeKTa U3 CIIHUCKA

Oumncrka crmcka

BriBog naopmarum 06 00beKTaX HAXOASIIINXCS B CITHCKE

Meroa Show it mocTpoeHus N300paykeHus U3 00BEKTOB crHcKa (OyAeT clenaH B KOHIIE pe-
aNM3aluy Kjiacca)

Aol o

JJis KaXK0ro MPUMHUTHBA JTOJKEH OBITh pa3paboTaH COOTBETCTBYIOIIHIA KJIacc.

Bce kmaccrl (kpome Ki1acca Touka) JOJDKHBI MCTIOJIb30BaTh KIIACC TOYKA JIJISl XPaHEHHsI KOOPIUHAT
TOUYEK.

Omnucanue kiaccoB caenarth B ¢aiine Canvas.h

Peanu3anuio MeTo10B Ki1accoB cuenath B Qaitne Canvas.cpp

B ocHoBHOM (haiine moakmrounTh Moayns Canvas.h u co3matb 0OBEKTHI.

3aoanue 2

Pa3paboraTs Kacc onucaHusi KHUTH.
Ilons:

1. HazBanue

2. ABTop(bI)

3. I'ox n3manus

4. I31aTensCTBO

5. KonnuecTBo cTpanuil

Ha ocHoBe kiacca onvcanusi KHUTH (C IIOMOIIBIO HACIIEIOBAHMS ) pa3paboTaTh Kilacc
OMOJIMOTEYHOT0 KaTajora KHUT, JOMOJHUTEIbHEIC ITOJIS:

1. Ob11ee KONMUYECTBO IK3EMILISIPOB

2. KonnyecTBo 3K3eMIUISIPOB B HAUTMYHH

3. Cniucok ymuTartesnei, B3sBIUINX KHUTY C JaTOW BbIIaYl

MeTtonstr:

1. Co3nanue/ynaneHue KHATH

2. lo6aBienne/ynaaeHue KHATH B KaTaJIOT

3. BeiBo mH(GOpMAIIUY IO KHUTE W YUTATEIISIM, B3SIBIIUM KHUTY 110 UJICHTU(DUKATOPY
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4. TTouck KHUTHU B KaTaJIOTe MO0 Ha3BaHUIO U 110 aBTOPY C BhIIA4YeH HACHTH(PUKATOpPA
5. Brimaua KHUTH YUTATEITIO

6. Bo3zBpaT kHUTH

7. BeIBO ciMCKa YMTATENEH, HE BEpHYBIIMX KHUTH B TEYEHUE roja

Ha ocHoBe kiacca 6mOIMOTEYHOTO KaTaiora pa3padoTaTh IporpaMmy OHOIMOTEYHOTO KaTajaora

3adanue 3

CosznaTh 1Ba Kilacca: BEKTOp U Marpuiia. OnpeaenuTb KOHCTPYKTOPHI (TI0 yMOTYAHUIO, C ITapaMeT-
paMu, KOITUPOBAHUS ), TECTPYKTOPHI.

[TaMsTh MO BEKTOP ¥ MATPHUILY BBIACISIETCS JUHAMUYECKHU.

Onpenenuth PyHKITUIO YMHOKECHHUST MATPHUIIBI HA BEKTOP KaK APYKECTBEHHYIO.

3adanue 4

PazpaboTtars nepapxuro KJIaCCOB JJIsl HAXOXKACHUS KOPHEH KBapaTHOro ypaBHeHHs ax2 + bx + ¢ =0
A - 0a30BbIN Ki1ace s knacca B, B 6a3oBbi mig kimacca C.

Komnonents! kiaccoB A,B,C - ko3¢ duuuents! a,b,c. Kopau ypaBHEHHS 1 METO/IbI PEILICHHS HAXO-
nsTes B kitacce C.

3adanue 5

3anats kiace Point2D ¢ monsimu X,y 1 KOHCTPYKTOPOM C TTapamMeTpamu

3agaTh Ki1acc Z ¢ moJIEM Z U KOHCTPYKTOPOM € IMapaMeTPOM

3anatp kiace Point3D Hacnemyrommii knacesl Point2D u Z, onpeaenuTs KOHCTPYKTOP /IS 3a1aHUS
TpeX KOOPAUHAT U METOJ IS BBIBOJIA MH(OpMAIIMK O KOOPMHATAX.

Kpurepun ouenku (B 0asiax):
- 9-10 6amioB BBICTaBISETCS OOYdYaIOLIEMYCs, €CJIM BBIOJHEHBI 5 3aJaHUN, a TaKXKe CTYICHT
3HaeT BEPHO M B MOJIHOM 00beMe: OCHOBHBIE S3bIKM IPOTPAMMHUPOBAHUS U COBPEMEHHBIE ITPO-
rpaMMHBIE cpellbl pa3padoTKu MH(POPMALIMOHHBIX CUCTEM M TEXHOJOTUN; COBPEMEHHBIE METObI
pa3paboTKU U peanu3aliy alrOPUTMOB PEIIEHUs MPUKIIAJHBIX 33a4 C UCIOJIb30BaHUEM Pa3iIny-
HBIX SI3bIKOB IPOTPAMMHPOBAHUS; TEXHOJIOTHIO Pa3pabOTKU M OTJIAZKU MPOTPaMM; CHHTAKCUC U
CEMAaHTHKY $3bIKOB IIPOIrPaMMHUPOBAHHUS, BU/IbI BBIYNCIUTENIBHBIX MPOLIECCOB, TUIIbI JaHHBIX.
- 6-8 OaiIoB BHICTABISAETCS OOYUYAIOLIEMYCsI, €CJIM BBIMOJHEHB! 3 WK 4 3a/1aHus, a TAKXKe CTYJCHT
3HaeT C He3HAYUTEJIbHBIMH 3aMEeYAHUSIMH: OCHOBHBIE SI3bIKH NIPOIPaMMHPOBAHUS U COBPEMEHHBIE
IpOrpaMMHBIE Cpebl pa3paboTKH MHPOPMAIIMOHHBIX CUCTEM M TEXHOJIOTHI; COBPEMEHHbIE METObI
pa3paboTKU U peaan3aliy alrOPUTMOB PELICHUS MPUKIAJHBIX 3a/1a4 C UCIOJIb30BAHUEM PA3IUYHBIX
S3BIKOB IPOTPAMMHUPOBAHUS; TEXHOJOTHIO pa3pabOTKU U OTIAAKH MIPOrPaMM; CHHTAKCUC M CEMaHTH-
KY SI3bIKOB IIPOTPAMMHUPOBAHMSI, BUbl BBIYMCIUTEIbHBIX IIPOLIECCOB, THIIBI JaHHBIX.

-3-5 Oamna BBICTABISIETCS OOYYArOIIEMYCsl, €CJIM BBITIOJIHEHBI 2 WJIM 3 3aJaHus, a TaKXKe CTYJICHT
3HaeT Ha 0a30BOM YPOBHe, ¢ OIIMOKAMM: OCHOBHBIC SI3bIKM MPOTPAMMHUPOBAHUSA U COBPEMEHHBIC
MPOrpaMMHBIE Cpelibl pa3paboTKU MHPOPMAIIMOHHBIX CUCTEM U TEXHOJOTUM; COBPEMEHHBIE METObI
pa3paboTKu U pean3aliy alTOPUTMOB PEIICHUS MPUKIIAJIHBIX 33/1a4 C UCIOJIB30BAHUEM PA3THUHBIX
SI3BIKOB MPOTPAaMMHUPOBAHUS; TEXHOJIOTHIO Pa3pabOTKU U OTIAJAKH IPOrpaMM; CHHTAKCUC U CEMaHTH-
KY S13bIKOB IPOrPAMMHUPOBAHUS, BUAbI BHIYMCIUTEIbHBIX MPOLECCOB, TUIbI JAHHBIX.

- 0-2 Ganna BeICTaBIIsIeTCS OOyUaromemMycs, eciii BeimosiHeHo 0 win 1 3amaHue, a TakKe CTY/ICHT He
3HaeT Ha 0a30BOM YPOBHe: OCHOBHBIC A3BIKM IPOrPaMMHUPOBAHUS M COBPEMEHHBIE MPOTrpaMMHbIE
cpensl pa3paboTKu MHGOPMAITMOHHBIX CUCTEM M TEXHOJOTHH; COBPEMEHHBIE METOJIbI Pa3pabOTKu U
peaM3aluy alropuTMOB pEIIeHHs MPUKIIAJIHbBIX 337]a4 C MCIOIb30BaHUEM Pa3IMYHBIX S3BIKOB MPO-
IrPaMMUPOBAHHUS;, TEXHOJIOTHUIO pa3paOdOTKH M OTIAJKH MPOTPaMM; CHHTAKCUC U CEMAHTHKY SI3bIKOB
MIPOrPaMMHUPOBAHHSL, BUJIbI BEIYUCIUTENbHBIX TPOLECCOB, TUIIBI JAHHBIX.
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3agaHus 119 TBOPYECKOI0 pedTHHIa
TeMbl HHAUBUAYAJIBHBIX IPOEKTOB

Nuauxkaropsel nocruxenusi: OIK-7.1

3ananme 1.

Pazpaborats kiacc "CoTpyaHuk" ¢ 3aKpbITEIMU HH)OPMAITMOHHBIMH YJICHAMHU.

HNudopmanmonHbie dieHsl kiacca: Mecto pabotsl, JlomkHocth, Ctax, Jluunsie manusie (O.N.0,
T10J1, BO3pacT), 3apaboTHas 1uiata (HaKOIJIEHWEe Ha CYeTe, COTPYIHUK €€ HE CHUMAET)

JlelicTBUS Ha/l 0OBEKTAMH KJacca: MoJydyeHne nH(OpMaIKi O MecTe paboThl, 3aHUMAEMOM JT0JIKHO-
CTH, CTaxke paboThI, 3apabOTHOM TUIaTe; M3MEHEHHE JTOJDKHOCTH; HAYUCIICHHE 3apabOTHOM TUIATHI;
BBIBOJI JIMYHBIX JAHHBIX; ONIEPallii CPABHEHUS 0OBEKTOB; IPHCBANBAHHE.

Craruueckuiit ”HGOPMAIIMOHHBINA WiIEH Kiiacca: KoimmuecTBo COTpyIHUKOB.

Cratunueckuit meroa: [lonydyeHne konuuecTBa COTpYJHUKOB

Ha ocnoBe kiacca co3gath MacCuB U3 00BEKTOB (0T 2 710 5), 3aMOTHUTH U BBIBECTH WH(OOPMAITHIO O
KOJIMYECTBE OOBEKTOB M O KAXKJIOM B OTACILHOCTH.

3ananue 2.
PazpaOotats ki1acc ais pucoBaHus rpaduueckix NpUMHUTHBOB ¢ HazBaHueM Canvas.
B KkoHCTpyKTOpe Kiacca IOJKEH CO3/1aBaThCs CBSA3HBIM, B KOTOPBIM OyAyT 10OaBIATHCS OOBEKTHI
KJIaCCOB Irpa)uuecKuX NPUMUTHBOB U UX TUI
1. Touxa

2. Ortpe3ok
3. Dmnurc (+ cBOWCTBO 3aKpallleH/He 3aKpalleH)
4. TIpsMoyroibHUK (+ CBOMCTBO 3aKpallicH/HE 3aKpallIeH)
5. MHOroyroibHUK (+ CBOWCTBO 3aKpallleH/He 3aKpalleH)
DNIUNC ¥ NPSMOYTOJBHUK 33Jal0TCd KOOPIMHATAMH JIEBOI'O BEPXHET0 U MPaBOrO HUXKHETO YIJIOB
(Ju1st BIIIMIICA — TO MPSAMOYTOJIHUK B KOTOPBIN OH BIIMCAH)
KoopanHaTsl HAYMHAIOTCS B JIEGBOM BEPXHEM YTIIY.
B nectpykrope crnucok 00beKTOB TOKEH YHUUTOXKATHCSL.
Meronst:
1. JloGaBineHne 00bEKTa B CIIUCOK

VY nanenue o0bEKTa U3 CIUCKA
Ouncrka crucka
BriBog nadopmariyn 06 00beKTax HAXOJAIMINXCS B CIIHCKE

kW

Metoxa Show ais mocTpoeHust u300paxeHus: U3 00bEKTOB crucka (OyaeT caenaH B KOHIIE pe-
aJM3aliy Kjtacca)

Jlnst KaXJ0ro MpUMHUTHBA JOJDKEH OBITh pa3paboTaH COOTBETCTBYIOIIMHI Kiacc. Bee kimaccel (kpome
KJ1acca TOYKa) JOJKHBI UCIIOJIB30BaTh KJIACC TOUKA U1l XpPaHEHUsI KOOPIUHAT TOYEK.

Omnwucanue kiaccoB caenarth B ¢aitne Canvas.h

Peanuzaruio MeTo0B Ki1accoB caenath B ¢aiine Canvas.cpp

B ocHoBHOM (aiine noaxiounts Moayas Canvas.h u co3aate 0ObEKTHI.

3ananue 3.
Pa3paborats kacc onucaHusi KHUTH
Ilons
1. Ha3manue
ABTOP(BI)
TI'ox n3manus
H3narenscTBO

Sl
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5. KonuuecTtBo cTpaHuIl
Ha ocHoBe kiacca onucanus KHUTH (C TIOMOIIBIO HACIEIOBaHMS) pa3padoTaTh Kiacc OMOIMOTEYHOTO
KaTajiora KHHT.
JonoiHUTEnbHbIC OIS
1. OG6iee KOIMIECTBO HK3EMILIAPOB.
2. Koau4ecTBO 3K3eMILTIPOB B HATTMYHUH.
3. Chucok umratesieil B3IBIIMX KHUTY C IaTOW BbIIAYH.
Mertobl
1. Cosnanue/ynaneHne KHHUH.
JloGapneHne/yjaneHne KHUTY B KaTaJor.
BbIBO MH(OPMAIIHH 110 KHUTE U YHUTATEIISAM, B3SIBITUM KHUTY 1O UIACHTH(PHUKATODY.
[Nowck KHUTH B KaTayore 1o Ha3BaHUIO M 110 aBTOPY C BbIAauel naeHTudukaropa.
BbI1aua KHUTH YUTATEIO.
BosBpart kHuru.
BrIBOJI criicka unTaTeneid, He BEpHYBIINX KHUTH B TEUCHHE TOJIA.
PazpaboraTts mporpammy OHOIMOTEYHOTO KaTajora.

Nownkwd

3ananue 4.

PazpaboTtars nepapxuro KJIacCOB JJIsl HAXOXKACHUS KOPHEH KBaJlpaTHOro ypaBHeHHs ax2 + bx + ¢ =0
A - 0a30BbIN Ki1ace 1 knacca B, B 6a3oBb1i mig kimacca C.

Komnonents! kiaccoB A,B,C - koapdunments! a,b,c. KopHu ypaBHeHUS 1 METOABI pelIEHUs] HAaXO0-
nsaTes B kitacce C.

3ananue 5.

Pazpabotats kinacc Point2D ¢ monsiMu X,y ¥ KOHCTPYKTOPOM C IapaMeTpaMu

Pa3zpaborats kiacc Z ¢ mojemM z 1 KOHCTPYKTOPOM C ITapaMeTpoM

Pazpabotats kiacc Point3D nacnenyromuit kiiaccesl Point2D u Z, onpeaenuts KOHCTPYKTOp Ui 3a-
JAHUS TPeX KOOPAUHAT U METOA U1 BbIBOAA MH(POPMALIUU O KOOPANHATAX.

3aganmne 6.

Peanu3zyiite mporpaMmy, UCHOIB3YIOUIYI0 KOHTEHMHEP Map i cO31aHus CJIOBApsl COOTBETCTBUS aH-
INIMACKUX U pycckuX ciioB. C MOMOIIBIO JaHHOTO CIIOBaps MONpoOyHTe OCYIIECTBUTH aBTOMaTHue-
CKMI IIEpEBOJ] aHTJIMKHCKOTO TEKCTa HA PYCCKUM S3bIK.

Kputepun onenku (B 0aj1ax):

- 16-20 6an10B BBICTABISAETCS 00YJAIOMIEMYCSI, €CIIH BBITOJIHEHBI 6 3a/IaHUM, a TAK)KE CTYICHT YMeeT
BEPHO M B MOJHOM 00beMe: BHIOMPATh U IPUMEHATh COBPEMEHHBIE SA3BIKU MPOTPAMMHUPOBAHHUS JUIS
peaM3aliyy aNropuTMOB U HAMMCAHUS MPUKIAIHBIX TPOrPaMM B 3aBUCUMOCTH OT THIA MPUKIIATHON
3aa4yu, IporpaMMupoOBaTh MPUIIOKCHUA U CO31aBaTh MPOTrPaMMHBIC ITPOTOTUIIBI PCIIICHUA MPUKJIIA-
HBIX 3a/1a4; pa3padaTbiBaTh MPOrPAMMHBII KO/ B COBPEMEHHOMU cpeie MPOorpaMMHUPOBAaHMS, aHATTU3U-
POBATH U aJalITUPOBATH IO HYXK/bI 3aKa34HKa.

- 11-15 GanoB BeICTAaBISIETCS OOYJAIOIIEMYCSI, €CJIM BBIMIOJTHEHBI 4 WIIA 5 3a/IaHNi, a TAKXKE CTYJICHT
yMeeT ¢ He3HAYMTEJbHbIMH 3aMeYAHUSIMU: BHIOMPATh U MPUMEHSATH COBPEMEHHBIC SI3BIKH TIPO-
TPaMMHPOBAHHMS ISl PEATM3allii AJITOPUTMOB M HAITUCAHMS TTPUKIIATHBIX MPOTPaMM B 3aBUCHMOCTH
OT TUIIA IPUKJIAAHON 3a7a4d; IIPOrPaAMMHUPOBATH IIPUIOKEHUS U CO3/1aBaTh IIPOrPAMMHBIE IPOTOTH-
MBI PeIIeHUs MPUKIIATHBIX 3a7a4; pa3padaThiBaTh MPOTPAMMHBIN KOJ B COBPEMEHHOW Cpeie Mpo-
rpaMMUpPOBaHUs, aHAJIM3UPOBATh U aJallTUPOBATE 11O HYXKBI 3aKa34HKa.

- 5-10 GanIoB BBICTABISAETCS O00YYaIOMIEMYCs, €CJIM BBITTOJTHEHBI 2 WM 3 3aJjaHus, a TaKKe CTYICHT
yMeeT Ha 6a30BOM YPOBHeE, ¢ OIIMOKAMM: BHIOUPATh U MPUMEHSATH COBPEMECHHBIE SI3BIKU MPOTPAM-
MUPOBAaHUA JIJISl peaju3aliy aJrOpUTMOB W HAIlMCAHUS MPHUKIAIHBIX MPOrPaMM B 3aBUCHMOCTH OT
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TUIA NPUKIAAHON 3aJauu; IpOrpaMMHUpPOBATh MPUIIOKEHHS U CO3[1aBaTh MPOTrPaMMHbBIE TPOTOTHUIIBI
peleHys IPUKIaJHbIX 3aja4; pa3padaTbiBaTh MPOTrPaMMHBIA KOJ B COBPEMEHHOM Cpelie Mporpam-
MHUPOBaHHUs, aHAIU3UPOBATh U aJallTUPOBATh MO HYK/Ibl 3aKa3UHKa.

- 0-4 6anna BeICTaBIIsIETCS OOyUJaroMeMycs, eciid BeimoiaHeHo 0-1 3amanue, a TakKe CTYJICHT He yMe-
eT Ha 0a30BOM YPOBHe: BbIOUPATh U MPUMEHATh COBPEMEHHBIE S3bIKM TPOrPaMMHUPOBAHUS IS pea-
JU3alyy aJlTOPUTMOB M HANMCaHUS MPUKIATHBIX MPOTpaMM B 3aBHCHUMOCTH OT THIIA MPUKIIATHON
3aavyu, IporpaMMupoOBaTh MPUIIOKCHUA U CO31aBaTh MPOTrPaMMHBIC ITPOTOTUIIBI PCIICHUA TPUKJIIA-
HBIX 3a/1a4; pa3padaTbiBaTh MPOrPAMMHBII KO/ B COBPEMEHHOMU cpeie MPOorpaMMHUPOBAaHMS, aHATTU3U-
POBATh U aJalITUPOBATH IO HYXKbI 3aKa34HKa.

METOINYECKHUE MATEPHUAJIbI, XAPAKTEPU3YIOIIUE 3TAIIbI
®OPMUPOBAHUS KOMIIETEHIIUI BO BPEMS ITPOBEJIEHUS ITPO-
MEXYTOUYHOM ATTECTAIIUN

CTpykKTypa 3K3aMEeHALMOHHOT0 OnJjieTa

Haumenoeanue oyenounozo cpedcmea Maxkcumanwvnoe Konuye-
Cmeo 04106
Bonpoc 1 13
Bonpoc 2 13
Ilpakxmuyeckoe 3a0anue 14

3anaHus, BKJIKOYaeMble B 9K3aMEeHAIIMOHHBIH OMJ1eT

Hepeueub B6ONPOCO6 K IK3AMEH):

Beenenne B OOII, ocHOBHBIEC ITOHATHSA.
AOcTpakTHBIE TUITBI JaHHBIX; [IpocTpancTBa MMeH, oneparius “::”.
CuHTakcuc onucaHus Kiacca. YIpaBleHre JOCTYIOM K WieHaM Kiacca.
Knace kak o61acte BuaumMoctu; OOBsBICHUE U ONIpeIeIeHue METOIOB Kilacca.
KoncTpykTops! u nectpyktopbl; KOHCTpYKTOp yMOTUaHUS
KonctpykTop npeoOpa3oBaHus U KOHCTPYKTOPHI € ABYMsI U OoJiee mapaMeTpamu
Konctpykrop kommpoBanust; Crienudukarop explicit
KoHcTpykTop KOMpOBaHUs U Orniepaius NpUCBauBaAHU
ABTOMaTHuecKas reHepaius KOHCTPYKTOPOB U JECTPYKTOPOB

. Cnncok nunnmanusanuy; [1opsiok BbI130Ba KOHCTPYKTOPOB U AECTPYKTOPOB.

. Crarnueckue uieHsl kjacca. KoHcTaHTHBIE YIeHBI KJacca.

. Moauduxarop const.

. Jpy>XeCTBEHHBIE KJIACCHI.

. Cratnueckuii monumoppusm.

. Ileperpy3ka OMHApHBIX OMEpaAIIA.

. Ileperpy3ka yHapHBIX Oll€palUi.

. Ileperpy3ka ¢pyHKIHiA.

. Accounanus. ER-auarpamMmsl.

. OnuHOYHOE HACJIEIOBAHUE.

. IIpaBuna HacmenoOBaHUS.

. IIpeobpa3zoBanus ykazaresne.

AU

DO DN = = = = = = = = = \©
—_— O 00 IO NP W —= O
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22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
38.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

IIpaBuiia BUAUMOCTH IIPU HACJIEI0BAaHUU.
3aKkpbITOE HACIIEIOBAHUE.

IIepexpeiTrie UMEH.

HacnenoBanue u MOBTOPHOE UCIIOJIB30BaHUE KOAA.
BuptyanbHble 1ECTPYKTOPBHI.

Peanuzarus BUpTyanbHBIX QYHKIINN;
AOCTpaKkTHBIE KJIACCHI.

Yuctele BUpTYyaIbHbIE (DYHKINMY;

[IpaBuma BeIOOpa 00pabOTUMKA UCKITIOUECHUS;
CraHgapTHBIE HCKITIOUEHUS.

ITocnenoBaTenbHOCTh ACHUCTBUN TP BOZHUKHOBEHUYU UCKIIIOUUTEIBHON CUTYallUH.

BuaumocTs npy MHOKECTBEHHOM HaCJICIOBAHUH.
BUPTYalbHBIE 0A30BbIE KIACCHI;
Hutepdeiicer; RTTI;

Junamuueckoe npuBeneHue tumna (dynamic cast);
[TapameTpsl mabdiioHa;

[abmoubI QyHKITHIA;

Crnenmanu3anus 1madbJIoHHON (YHKITUH;
[11aGOHHBIE KIACCHI;

DKBUBAJICHTHOCTD THIIOB.

Konreitnepsr;

Pacnpengenurenu namstu;

STL: koHTElHEPDI

STL: ureparopsl

STL: anroput™msl

HocrounnctBa u Hegoctatku STL-mmoaxoxa.
Knaccel u ctpykTypst Cut++

VYka3arens this

VYkazaTenb Ha WieH Kiacca

KoHcTpykTop ymonuanus

KonctpykTop npeobpazoBanus
KoHcTpykTOp KOnupoBaHus

COucoK MHHUIIMATU3aIin

JlecTpyKTOpBI, IOPSAAOK BbI30Ba KOHCTPYKTOPOB U IECTPYKTOPOB

Cratuyeckue 4ieHbl Kiacca

KoHcTaHTHBIE YIeHBI KJIacca

JpyXeCTBEHHBIE KJIaCChI

[Teperpy3ka onepauuii

[IpaBuna HacinegoBaHus

[TpaBwiia BUTUMOCTH TIPHU HACIIEIOBAaHUHT
[lepexpbITHE UMEH NP HACIEIOBAaHUU
BuptyansHbie GyHKINN

BupTtyanbHbie 1ecTpyKTOpHI

AOGCTpaKTHBIE KJIACChl, YUCTHIC BUPTYAIbHBIE (PYHKITUN
O06paboTKa UCKITFOYCHUI

Bupryansabie 6a30BbIe KIIACCHI

BunumMocTts npu MHOXECTBEHHOM HaclIeZJOBaHUU
Wutepodeiicot

Junamuueckas nHhopManus o TUIe

[Habmoub! QyHKIHIHA

[ITa6i0HHBIE KITACCHI
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Ilpakmuueckue 3a0anusn 011 IK3ameHa:

1.

10.

11.

12.

13.

CosznaTth CTpYKTYpy, KOTOpasi OyJeT colepKaTh NaHHBIE O CTYACHTaX MHCTUTYTA ((haMumus,
uMs, Tpynmna, cpeaanit 6amt). C momompio (yHKITMU-1IeHa Kilacca He0OXO0AMMO BBIBECTH HA
9KpaH (amMuIInio, UMs CTYICHTa U HoMep rpyIibl. Co3/1aTh aHAIOTHYHBIN KITACC.

CoznaTth CTPYKTYpy, KOTOpasi OyAeT coiepaTh JaHHbIE O KHUTre (Ha3BaHUE, U3JATeNIbCTBO,
aBTOp, KOJIMYECTBO CTPAHULL).

C nomompio (hyHKIMU-YIEHA Kjacca HEOOXOJUMO BBIBECTH HA 3KpaH Ha3BaHUE, WU3/aTellb-
CTBO U aBTOpa KHUTH. CO3/1aTh aHAIOTUYHBIN KIIACC.

Hanucats mporpaMMy, BBIUKCISIIONIYIO C TOMOIIbIO (PYHKIIMM YJieHa Kjacca CpeqHuil Oat
CTy/eHTa 3a ceccHio. KonnyecTBo 9K3aMEHOB SIBJISIETCSI BEJTMUMHON NIEPEMEHHOM U 3a7aeTcst
nosib3oBareseM. CIHUCOK CTyIeHTOB 00pabaThIBaeTCsl Kak Kiiacc.

Hanucath nporpaMMy, BEIYUCISIONIYIO C MTOMOIIBI0 (YHKITUH YJIeHA KJIacca CYMMapHYIO Be-
JUYHMHY TPOAaXK KHIKHOTO MarasuHa. KommdecTBo mpojax sIBISETCS BETMYMHON MEpeMeH-
HOM M 3azaeTcs nosub3oBaTeneM. CIHCOK BCeX MPOJax, COCTOSIIMI U3 ToBapa U IEHbI, 00pa-
OaTbIBaeTCs Kak Kjacc.

Co3pnatp Kiacc, onepupyomuil nHpopManuein 0 COTpyIHUKE GUPMBI, U COACPKAIIUN HUMS,
(haMHUITHIO, OTYECTBO, TAOCIHHBIM HOMEP, KOJIMYECTBO OTPAOOTAHHBIX YaCOB 332 MECSII, ITOYa-
coBoii Tapud. Pabouee Bpems cBbitie 144 yacoB cuuTacTCA CBEPXYPOUHBIM M OIUIAYMBACTCS B
nBoMHOM paszMepe. C momoInpio (yHKIMH-YIeHA KJIacca BRIBECTH pa3Mep 3apabOTHOM IJIaThI
KaX/I0TO COTPYIHUKA (PUPMBI 32 BHIYETOM IOJIOXOJIHOTO HAJOTa, KOTOpBIA coctaBiseT 12%
OT CYMMBI 3apaboTKa.

CosznaTh Kacc ajst XpaHeHus: MH(GOpMaIUU O CTYJSHTaX WHCTUTYTA ((paMuIus, UM, TPyIIa,
cpenanii 6amt). Heo6xoaumMo BeIBECTH Ha dKpaH (pamMiuinio, UMs CTYACHTA M CPEeIHUN Oaju
CTYJICHTOB OJIHOH TPYIIIBI, OTCOPTHPOBAHHBIX 1O a(paBUTY.

Ha cknan urpymek xpaHstcs urpymku. Urpymiku uMerotr Ha3BaHHe, apTUKYJ, UMsI QUPMBI,
[IEHY W KOJIMYEeCTBO JHEH XpaHeHus Ha ckiazge. Co3aarh Kiace IS XpaHEHUS BhIIICIIEpEeUrC-
neHHoW mHpopManuu ¢ pyHKUIHEH-4JIeHOM, KOTOpasi BHIBOAMT Ha MeuYaTh CIHCOK WUIPYILIEK
(Ha3BaHME UTPYIIKH, apTHKYJI, UMs pupmbl, eny — 20% 1 KOIM4YecTBO JAHEH XpaHEHHs Ha
CKJIaJie), XpaHsamuecs Ha ckiane Oompiie 20 gHed. CIUCOK J0HKEH OBITh OTCOPTHUPOBAH B
MOPSJIKE YMEHBIIICHUS KOJIMYECTBA THEH XpaHEHUS Ha CKIIAJC.

CocTaBuTh ONMMCaHKE KJIacca MPSIMOYTOJIbHUKOB CO CTOPOHAMU, NapaJuIeIbHBIMU OCSM KOOP-
nuHat. [IpenrycMoTpeTh BO3MOKHOCTh MEPEMENICHUS MPSMOYTOJIHHIUKOB Ha TUIOCKOCTH, W3-
MEHEHHUE Pa3MepOB C MOMOIIBI0 METOJIOB Kiacca.

CocraBuTh OmMcaHUE Kjacca TPEYTOJIbLHUKOB B JEKapTOBOHM cucreme koopauHat. Ilpemy-
CMOTPETh BO3MOKHOCTh BpallleHHE TPEYroJIbHUKA BOKPYT Hayala KOOpAMHAT Ha 3a/laHHBIN
yroJl C MOMOIIIBIO METOIOB KJlacca.

Hanummure nporpammy, KoTopas MepecUUThIBACT LEHTHl B AKBUBAJIEHTHYIO CYMMY, COCTOS-
IIYI0 U3 MOHET Pa3IMYHOTO JH0cTOMHCTBA (25, 10, 5 1eHToB U 1 1EeHTOB). DK3EeMIUISPhI Kilac-
COB HEOOXO/IMMO CO3/1aBaTh JMHAMHYECKH.

Hanucate mporpammy, KoTopas CO3[JaeT M HHHUIMATU3UPYET 2 00BeKTa pa3padOTaHHOTO
KJIacca, BBIYUCIISIET M BBIBOJUT 3HAUEHUS IJIOLIAAeH OCHOBaHUS, OOKOBOM U MOJHOM MOBEpX-
Hocteil. Paspaborare kmacc Parallel, koTopblil TomKeH comep)kaTh 3aKphITHIE MEpeMEHHbIC
(private), a, b — cTOpoHBI OCHOBaHUS NMPsAMOYroibHUKa, H — BeicoTa mapamnenenunena. Kimace
JOJDKEH COJepKaTh KOHCTPYKTOP HMHHUIMATU3UPYIONIUN yKa3aHHBIC TEPEMEHHBIC, a TaKXKe
METO/IbI, BRIUMCIISIONINE W BO3BpAIIAlONIe 3HAYCHUS TUIOIIaae ocHoBaHuUs getSo(), 6oko-
Boit getSb() u momHoi getSp().

Hanucate mporpammy, KoTopas cO3JaeT M MHULIMATIU3UPYET 2 00beKTa pa3pabOTaHHOTO
KJIacca, BBIYUCIISIET M BBIBOJIUT 3HAUCHUS ILJIOMIAACH OCHOBaHUS, OOKOBOI U MOJHOM MOBEpPX-
HocTel. JIyist co3manus M BBITIOJIHEHHSI BTOPOTO OOBEKTa MCIONB3YyHTEe yKazaTenb. Pa3pabo-
TaTh Kiacc Prisma (mpsiMasi mpu3Ma, B OCHOBAaHWU — MPABUIBHBINA MIECTUYTOJILHUK, BITHCAH-
HBII B OKPY>KHOCTB), KOTOPBIH JTODKEH COIEpkKaTh 3aKphIThIe TIepeMeHHbIe (private), R — pa-
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

JINyC OTMMCAHHON OKpYXHOCTH, H — BbicoTa mpu3mel. Kitacc gomkeH coiepkatb KOHCTPYKTOP
MHUIHATH3UPYIONNI yKa3aHHbBIC TIEPEMEHHBIC, & TaK)KE METOJIbI, BRIYMCIISIIOIINE U BO3BPa-
IIArOIINe 3HAYEHUS TUIoImaaeii ocHoBanus getSo(), 6okoBoit getSb() u monHOM getSp().
Hanwmcates nporpammy, KoTopasi CO3aeT U MHHIHAIA3HPYET 2 00BbeKTa Kilacca MPSIMOYTOJIb-
HUKOB CO CTOPOHAMH, TapauIeTbHBIMUA OCSIM KoopauHaT. [IpeaycMoTpeTh BO3MOXKHOCTD Tie-
peMeNICHUs PSMOYTOJIFHUKOB Ha IJIOCKOCTH, U3MEHEHHE pa3MepoB, pacueT IUIOIMAAH | Tie-
pUMETpa C TOMOIIIBIO METOJIOB Kitacca. Mcnonp30BaHuEe KOHCTPYKTOPOB M IECTPYKTOPOB 0051~
3aTeNbHO. DK3EMIUISIPBI KIIACCOB HEOOXOIMMO CO3/1aBaTh TUHAMHYECKH.

Hanucate mporpammy, KOTOpasi cO3/1a€T ¥ MHULUATH3UPYET 2 00BEKTa Kiacca TPeyrodbHU-
KOB B JICKapTOBON cHcTeMe KoopauHat. [IpeaycMoTpeTs BO3MOKHOCTh BPAIICHUE TPEYTOJIb-
HUKa BOKPYT Hadalla KOOPAWHAT Ha 3aJIaHHBIA yroll, pacyeT IUIOIIAIu U MIEPUMETpa ¢ TIOMO-
IBI0 METOJIOB Kiacca. Mcnonap30oBaHWE KOHCTPYKTOPOB M JIECTPYKTOPOB 00s3aTENbHO. K-
3eMILISPBI KJIACCOB HEOOXOIMMO CO3/1aBaTh JMHAMUYECKHU.

OnpenenuTh ONTUMAIBHBIN MOA00P OAHKHOT JUIS BBIAAYH 33/1aBAEMON CyMMBI B pyOJIsIX st
6ankomara (kymtopsl -1000, 5000, 10000, 20000, 50000). Ncnonb30BaHne KOHCTPYKTOPOB U
JIECTPYKTOPOB 00513aTENBHO. DK3EMILIAPHI KIIACCOB HEOOXOAMMO CO3AaBaTh JUHAMHUYCCKH.
Hanucats mporpammy, KoTopasi Co3/1aeT U MHUIHATU3UPYET 2 00bEKTa Ki1acca, COJAEPIKaIIero
WHGPOPMAIIHIO O TTOYTOBOM aJ[pece OpraHU3aIliH, BKIIOYAIOIIEM WHACKC, CTpaHy, TOPOJ, YIIu-
1y, goM. [IpexycMoTpeTs BO3MOXKHOCTh pa3/IeIbHOIO U3MEHEHHUSI COCTaBHBIX YacTel ajapeca,
CO3IIaHMsI U YHUYTOXXEHHUSI OOBEKTOB ITOTO Kiacca. Vcrmonbp30oBaHWE KOHCTPYKTOPOB U Jie-
CTPYKTOPOB 00s13aTE€IbHO. DK3EMIUISIPBI KJIACCOB HEOOXOIMMO

CO3/1aBaTh TUHAMHUYCCKH.

CocTaBUTh OMHMCAHKE KJIacca JJIsl MPEJCTABICHUs KOMIUIEKCHBIX YHCEN ¢ BO3MOXKHOCTBIO 3a-
JaHWS BEIIECTBCHHON M MHIUMOM YacTel Kak yrciaamMu THIOB double, Tak ¥ ETbIMHA YHCIIaMH.
OO0ecrieynTh BBITIONHEHUE ONEpPAlUN CIIOKEHUS, BBIYUTAHHUS W YMHOXKEHHUS KOMIUIEKCHBIX
yrcen. Mcmonb30BaHne KOHCTPYKTOPOB M IECTPYKTOPOB 00SI3aTEIBHO.

CocraBuTh OmMHCcaHUE Kiacca Uik 00bEKTOB-BEKTOPOB, 32/1aBAEMbIX KOOPIUHATAMHU KOHIIOB B
TpeXMEpPHOM TIpocTpaHcTBe. OOECIEUNTh ONEPAIMH CII0KECHHUS M BBIYUTAHUS BEKTOPOB C TI0-
Jy4eHHEM HOBOTO BEKTOpa (CyMMBI MM Pa3HOCTH), BRIYMCIICHUS CKAJISIPHOTO MPOU3BEICHUS
JIBYX BEKTOPOB, JJIWHBI BEKTOpa, KOCHHYCa yria MEXIy BekTopamu. Vcronbp3oBaHHe KOH-
CTPYKTOPOB H JIECTPYKTOPOB 00sI3aTEIBHO.

CocTaBuTh omucaHue Kiacca sl OMpPEeeNIeHUsT OJHOMEPHBIX MAaCCHBOB IIENIBIX YHUCEN (BEK-
TopoB). [IpemycMOTpeTh BO3MOXKHOCTH OOpaIieHust K OTACTLHOMY 3JIEMEHTY MacCHBa C KOH-
TPOJIEM BBIXOJA 3a MpEAeibl MHACKCOB, BO3MOXKHOCTh 3a/IaHUSl MPOU3BOJILHBIX TPAHUI] MH-
JIEKCOB TIPH CO3J]aHNN O0BEKTA M BBHITIOJIHEHUS OTEPALUi TOAIEMEHTHOTO CIIOKEHHS M BBIYH-
TaHUs MACCHBOB C OJMHAKOBBIMU TPAHHMIIAMHU WHACKCOB, YMHOXXCHUS U JICICHUS BCEX dIIie-
MEHTOB MacCHBa Ha CKaJsip, Mevyatu (BBIBOJA HA SKpaH) 3JIEMEHTOB MacCHBa MO MHIEKCAM U
BCEro MaccuBa. Vcrnonp30BaHNEe KOHCTPYKTOPOB U AECTPYKTOPOB 00SI3aTENIBHO.

Hanwmcate mporpammy, KOTOpasi HCIIOJIB3YeT MEeperpy3Ky METOIIOB Kjlacca: JUIs IeNbIX JaH-
HBIX BBIUUCISIETCS KyO Uncia, Ui JEHCTBUTENBHBIX (C MIaBAIOIIeH TOUYKOW) — CHHYC yTJa.
CocraBuTh OmMHCaHUE Kiacca Uik 00bEKTOB-BEKTOPOB, 3a/1aBAEMbIX KOOPJIUHATAMHU KOHIIOB B
TpeXMEpHOM TpocTpaHcTBe. OOECIEUNTh ONEPAIMK CII0KEHHUS M BBIYUTAHUS BEKTOPOB C TI0-
Jy4eHHEM HOBOTO BEKTOpa (CyMMBI MM Pa3HOCTH), BEIYMCIICHUS CKAJISIPHOTO MPOU3BEIACHUS
JIBYX BEKTOPOB, UIMHBI BEKTOpa, KOCHHYCA yIJia MEXy BekTopamu. Onepanuu peain3oBaTh
gepe3 Meperpy3Ky ornepaTopos.

CocTaBuTh omucaHue Kiacca JJisi OMpPEeeNIeHUsT OJHOMEPHBIX MAaCCHBOB IIENIBIX YHUCEN (BEK-
TopoB). [IpemycMOTpeTh BO3MOXKHOCTH OOpalieHust K OTACTLHOMY 3JIEMEHTY MacCHBa C KOH-
TPOJIEM BBIXOJA 3a MpeAeibl MHACKCOB, BO3MOKHOCTh 3a/IaHUSl MPOU3BOJILHBIX TPAHUI] MH-
JIEKCOB TIPH CO3J]aHUN O0BEKTA M BBITIOJIHEHUS OTEPALUi TOAIEMEHTHOTO CIIOKEHHS ¥ BBIYH-
TaHUs MAacCHBOB C OJMHAKOBBIMU TPAHHUIIAMHU WHACKCOB, YMHOXXCHUS W JICICHUS BCEX dIIie-
MEHTOB MacCHBa Ha CKaJsip, Mevyatu (BBIBOJA HA SKpaH) 3JIEMEHTOB MacCHBa MO MHIEKCAM U
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25.

26.

27.

28.

29.

30.

31.

BCEro maccuBa. Vcmonp3oBaHHE KOHCTPYKTOPOB M JECTPYKTOPOB 00s3aTenbHO. Onepanuun
pealin30BaTh Yepes Meperpy3Ky onepaTopos.

Hamnucars nmporpamMmy, BBINOJTHSIONIYIO MEPErPYy3Ky OMepaluil JJis MOATOTOBKH PEIEHTOB,
€CJIM BeC 3aJ]aeTcsl B KWJIorpaMMmax, rpaMMax, MAJUIUTPaMMaXx.

Hanucars nporpamMmmy, WITIOCTPUPYIOIIYIO MEPETPY3KY ABYX METOIOB Kjacca, KoTopas mo3-
BOJISIET BBOJUTH 3HAUCHHUE yTila B JAECATHYHOM dopmare uiau B opmare "Tpaaychl/MUHYTHI/
cexkyHnbl". OIMH METOJ Kjacca moiiydaeT aaHHblie Tumna double, a apyroil — Tuma crpoka.
[IporpamMmMa Bo3BpalliaeT 3Ha4eHUs CUHYCa, KOCUHYCa M TaHI€HCa U KOTaHIeHCa JTaHHBIX YT-
JIOB.

[IporpaMMa BBIUKCISET U BBIBOAUT HA IKpPaH CyMMY JBYX YIJIOB B JIECATUYHOM (dopMmare, a
noToM B (hopMmaTte "rpaaychl/MUHYTbI/ CEKYHIBI".

Hammmcatp cBo# Kitace, peaqu3yronmuid paboTy ¢ KOMIUIEKCHBIMU unciaMu. Onepannun Clioxe-
HUE, BBIYMTAHHE, JCTICHHEC U YMHOXXCHHUE JOJDKHBI OBITh PEain30BaHbI MPU IMOMOIIU Tepe-
IPY3KH COOTBETCTBYIOIIMX OTEPAaTOPOB.

Hanwmcare cBO# Kiacc, peanu3yroumuil MaTpuyHyto apupmeruky. Omnepanuu CIOXEHHS U
YMHOKEHUSI MaTPUI] JOJKHBI ObITh Peau30BaHbl Uepe3 Meperpy3ky COOTBETCTBYIOUIUX OIle-
paTopoB.

Hammcarp cBoil knmacc, peanusyronuidi MaTpudHyto apudmeruky. Omnepanuu CIOXKEHUS U
YMHOXXEHHSI MAaTPUII, & TAK)KE CIIOKEHHUSI MAaTPHULIbI C YUCIOM U YMHOKEHUSI MATPUIIbI HA YHC-
JI0 TOJIKHBI OBITH peaIn30BaHbl B BUJE MEPETPYKEHHBIX METOJIOB Kiacca.

CocraBUTh ONMUCaHUE KJAacCa MHOTOYJIEHOB OT OJHOW NEPEMEHHOM, 3a/1aBaeMbIX CTEIECHBIO
MHOTOYJIEHa M MacCUBOM K03 uirenToB. [IperycMoTpeTs METOAbI AJi BHIYMCICHUS 3HAaYe-
HUSI MHOTOWIEHA JIJIsl 33JaHHOTO apryMEHTa, ONEPALK CIO0KEHHUS, BBIUUTAHUS M YMHOKEHUS
MHOTOYJICHOB C IIOJy4€HHEM HOBOT'O 00BEKTa-MHOTOUJIeHA, TTeYaTh (BBIBOJ] HA SKpaH) OIuca-
HUs MHOTOWIeHa. Onepanuu CIOKEeHHsI, BBIYUTAHUS U YMHOXKEHUS JOJDKHBI OBITH pean3o-
BaHbI Yepe3 Meperpy3Ky COOTBETCTBYIOLIUX ONEPATOPOB.

Temamuxka Kypcoevix npoeKkmos:

1.

e A e

9.

10.
11.
12.
13.
14.
15.
16.

OOBEKTHO-OPHUEHTUPOBAHHBIN MOIXO0/ K Pa300py M BBHIUUCICHUIO apu(PMETHUECKUX BhIpake-
HUU.

OOBEKTHO-OPHUEHTUPOBAHHBIH 1OAX0]] K pazdoopy u oopadorke XML.

3agaya koMMuBOsDKepa. Peanuzanus 3agaun ¢ npumenenuem OOIL.

Bekropuslii rpaduueckuii penakrop ¢ npumenenuem OOIL.

Peanuzarus KOMIBIOTEPHON UTPBI, OCHOBAHHON Ha 00BEKTaX.

Peanuzanus reHeTHYECKOT0 AJITOPUTMA HAa IPUMEPE UTPHI «OKU3HBY ¢ mpuMenenneM OOIN.
Knacc st ocyiectBieHus onepanuii HaJ MaTpULIAMH.

Knace asst paboThl ¢ BEKTOpaMHU B TPEXMEPHOM MPOCTPAHCTBE.

Cucrema yrnpaBiieHUs1 MecTaMu B rocTuHHIE ¢ ipuMeHenrnem OOIT.

Cucrema yyera nanueHToB 00iabHHIEI ¢ TpuMeHeHnem OOIT.

Cucrema yrmpaBiieHUs CKJ1aJoM anTeku ¢ mpuMenenueM OOIL.

Cucrema ydera 3aKka30oB KJIMEHTOB pecTopaHa ¢ npuMmeHenneM OOIL.

[TocTpoenue rpadukoB pyukiuii ¢ npumeHeauem OOIT.

OOBEKTHO-OPHUEHTUPOBAHHAS MOJIENIb AKBapHyMa.

3agayva [Tpuma-Kpackaina.

Mopenb coaHeuHo cucteMsbl, Ha ocHoBe OOIT.

KypcoBast paboTa (KypcoBOi IMPOEKT) OLIEHUBAETCSI B COOTBETCTBUU ¢ [lonoxkeHuneM o Kypco-

BBIX paboTax (mpoekTax) B ¢eaepallbHOM TOCyAapCTBEHHOM OFOKETHOM 00pa3oBaTEbHOM yupe-
KJIEHUH BbICIIET0 oOpa3oBaHus «Poccuiickuil s3koHOMHYecKHi yHuBepcuteT umenu [.B. [lnexano-

Bay.
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Iloka3aTejin U KPUTEPHUHU OLIEHUBAHNS MJIAHMPYEMBIX Pe3yJIbTATOB OCBOEHUS

KOMIIETEHIIUI ¥ Pe3yJIbTATOB 00y4YeHHUsl, KA OlleHMBAHUA

HNupukartop YpoBeHb ocBOE-
Ilkaja oneHnBaHUS @opmupyewre JDOCTHKEHUS Kpurepun HHSI KOMIIeTeH-
KOMIIeTeHIInN OlleHHBaHUSA N
KOMIIeTeHIIHU i
OIIK-7. Cno- OIIK-7.1. 3HaeT BepHO U B MOTHOM o0beme: | IIpoaBUHYTBIN
cobeH pa3paba- Pazpabarsl- OCHOBHBIC SI3BIKH NPOIPaMMHpPOBa-
TBIBATh aJIr0- BAaeT ¥ pealu- | HUsI U COBPEMEHHBIE NPOrpaMMHbIE
PUTMBI U TIPO- 3yer apdex- | cpempl paspaboTku MHPOpMaNMOH-
TpaMMBL, IPU- | TUBHBIE AJITO- | HBIX CUCTEM M TEXHOJIOTHH; COBpe-
TOIHBIC JUIA PHUTMBI U MEHHBIE METOJB! Pa3pabOTKU U pe-
HNPaKTHIECKOTO | MPOTPaMMBbI C | alU3aldd  aJITOPUTMOB  PEIICHUA
MIPUMEHCHHUS WCIIONB30Ba- | TPHUKIAJHBIX 3a/ad C HCIOIb30Ba-
HHEM COBpEe- | HHEM pa3IMYHBIX S3BIKOB IIPO-
MCHHBIX TCX- TpaMMUpPOBaHUs; TCXHOJIOTUIO pas-
HOJIOTUU U paboOTKM ¥ OTJIAgKU IIPOTrPaMM;
SI3BIKOB ITPO- CUHTAKCUC HW CEMAHTUKY SA3BIKOB
rpaMMHpPOBa- | MPOrPaMMHUPOBAHMS, BUIBI BBLIUKC-
85 - 100 HHUS JIMTCJIbHBIX MPOUECCOB, THUIIBI JaH-
6a;n03 «OTJIUYHO» HBIX.
YMeeT BepHO U B NMOJHOM 00be-
Me: BBIOMpaTh W MPUMEHSITH COBpE-
MEHHBIE SI3BIKH TIPOrPaMMHUPOBAHUS
JUIL  peanu3alid  aIrOPUTMOB U
HalMCaHUsI MPHUKIAJHBIX MPOrpaMM
B 3aBHCHMOCTH OT THIa NPHKIAJI-
HOM  3ajayd; NPOrpaMMHUPOBATH
NPWIOKEHUST ¥ CO37aBaTh IpO-
TpaMMHBIC HOPOTOTUIIBI PCIICHUA
MPUKJIAJHBIX 3a]a4; pa3pabaTeIBaTh
IIPOrPaMMHBIM KOJ B COBPEMEHHOU
cpesie TpOrpaMMHUpPOBAHMS, aHAJHU-
3UpoBaTh M AJaNTHPOBaTh MOJ
HYXK[bI 3aKa39HKa.
OIIK-7. Cniocoben| OIIK-7.1. Pa3- | 3HaeT ¢ He3HauMTedbHbIMH 3a- | [loBBILIEHHBII
pa3pabatbiBaTh | pabaThIBaeT U | MeYaHHMSAMU:
JITOPUTMBI U TIPO-| peann3yeT 3¢- | OCHOBHBIE SI3BIKU IIPOTPAMMHPOBA-
TpaMMBl, IPUTOA- | (EKTUBHBIE all- | HHUA U COBPEMEHHBIE ITPOTPAMMHBIE
HBIE JUIS IPAKTH- |TOPUTMBI U IIPO-| cpeasl pa3paboTku MHGPOPMAIMOH-
YECKOTo IPUMe- | TPAMMBI C UC- | HBIX CHCTEM M TEXHOJIOTHI; COBpE-
HEHUs MOJIb30BaHUEM | MEHHBIE METOJbI Pa3pabOTKU U pe-
COBPEMEHHBIX | ajM3allii aJrOPUTMOB PpEIICHUS
TEXHOJIOTMHA ¥ | TPHUKIAJHBIX 3a/ad C HCHOJIb30Ba-
S3BIKOB IIPO- | HHMEM pa3iU4YHBIX S3BIKOB  IIPO-
rPaMMUPOBAHUsA | TPaMMHUPOBAHUA; TEXHOJIOTHUIO pa3-
pabOTKM ® OTIAAKH TPOTPAMM;
70— 84 CHHTaKCHC W CEMaHTHUKYy S3BIKOB
6aJ1_.1101; «X0poIIo» NPOTPaMMHPOBAHUS, BUIBI BBIYHC-

JUTENBHBIX MPOLECCOB, THIIbI JaH-
HBIX.

YMeer ¢ He3HAYMTEJIHLHBIMH 3a-
MeYaHUsIMU:

BBIOMPATh U NPUMEHSTH COBPEMEH-
HBIE S3BIKH ITPOTPaMMHUPOBAHUS JUIS
peanu3anuy alropuTMOB M Haruca-
HUS TIPUKJIAJHBIX TPOrpaMM B 3a-
BUCHMOCTH OT THIIA IPUKIAIHON
3a[a4i; MPOTrPaMMHUPOBATH MPHJIIO-
JKCHUsI ¥ CO3/1aBaTh MPOrPaMMHbIC
MPOTOTHUIIBI PEUICHUs] TPUKITAIHBIX
3aja4; pas3pabarbiBaTh MPOrpaMM-
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HbIIl KOJ B COBPEMEHHOUH cpene
IPOTPAMMHPOBAHHS,  aHAIU3HPO-
BaTh W QJalTHPOBATH TOA HYKIBI
3aKa34HKa.

50 -69
0aJs1I0B

«Y[OBJICTBOPH-
TeJIbHO»

OIIK-7. Ciocoben
paszpabaTbIBaTh
AJITOPUTMBI H [IPO-
IpaMMBbl, IPUTOI-
HBIC JIJIS IPAKTH-
YECKOT0 TIpUMe-
HEHHUS

OIIK-7.1. Pa3-
pabaTeIBacT U
peamusyert 3¢-
(eKxTHUBHBIE aN-
TOPUTMBI U TIPO-
IpaMMBbI C UC-
MOJIb30BAHUEM
COBPEMCHHBIX
TEXHOJIOTHH U
SI3BIKOB TIPO-
TpaMMHUPOBAHHUS

3Haer Ha 0a30BOM YpPOBHe, C
omuoKaMm:

OCHOBHBIE SI3BIKM ITPOTPaMMHPOBa-
HUS U COBPEMEHHBIE NPOrpaMMHbIE
cpeabl pa3paboTki MH(OpMannoH-
HBIX CHUCTEM M TEXHOJOTHUI; cCoBpe-
MEHHBIE METOJbl Pa3pabOTKU U pe-
IU3aliy  aJrOPUTMOB  PEIICHHS
MIPUKIIAAHBIX 3a/1a4 C HCIOJB30Ba-
HHEM pa3IH4YHBIX S3BIKOB  IIPO-
TPaMMHUPOBAHMUS; TEXHOJOTHIO Pa3-
paboOTKM ® OTIAAKH TPOTPAMM;
CHHTAaKCHC W CEMAHTHKY S3BIKOB
POTPAMMHUPOBAHUSI, BUIBI BBIYHC-
JIMTCJIbHBIX MPOUECCOB, THUIIBI JaH-
HBIX.

YMeer Ha 0a30BOM YpOBHe, C
omuOKaMm:

BBIOMPATh U NPUMEHSTH COBPEMEH-
HBIC S3bIKH MPOTrPAMMHUPOBAHUS JIJIS
peanu3anuy arOpUTMOB M HaITHCa-
HUS TPHUKIAJHBIX TPOTpaMM B 3a-
BUCHUMOCTH OT THIIA TIPUKIATHON
3a/1a4n; MPOTPaMMHUPOBAThH IIPHUIIO-
JKEHHS W CO3[aBaTh IPOTPaMMHBIC
MIPOTOTHUIBI PEIICHHUS MPHUKIIATHBIX
3aja4; paspabarbiBaTh IPOrpaMM-
HbIII KOJI B COBPEMEHHOH cpeje
NPOTPaMMHPOBAHUS,  AHAJIM3HPO-
BaTb W aAalTUPOBATH MOA HYXKIbI
3aKa34yMKa.

ba3oBblii

meHee 50
0aJs1I0B

«HEYAOBJIETBO-
PpUTEJIBHO»

OIIK-7. Cnocoben
paspabaTeIBaTh
QITOPUTMBI U [PO-
rpaMMBl, IIPHIOJI-
HBIE JUIS TIPaKTH-
YeCKOro IpuMe-
HEHUS

OIIK-7.1. Pa3z-
pabatbiBaeT u
peanuzyer 3¢-
(hekTHBHBIE aIT-
TOPUTMBI U TIPO-
TpaMMBI C HC-
MTOJIF30BAHNEM
COBPEMEHHBIX
TEXHOJIOTUH U
SI3BIKOB IIPO-
rpaMMHUPOBaHUs

He 3naet Ha 6a30BOM ypOBHe:
OCHOBHBIC SI3BIKH NPOIPaMMHPOBa-
HUS U COBPEMEHHBIE NPOrpaMMHbIE
cpenbl pa3paboTKd WHGPOPMAIUOH-
HBIX CHCTEM M TEXHOJIOTHH; COBpe-
MEHHBIC METOJBI pa3paboTKu U pe-
aNy3alil  aITOPUTMOB  PEIICHUS
MIPUKIIAAHBIX 33/1a49 C HCIOJB30Ba-
HHEM pa3lIMYHBIX SI3BIKOB IIPO-
TPaMMHUPOBAHUS; TEXHOJOTHIO pas-
paboOTKM ¥ OTJIAgKU IIPOrPaMM;
CUHTAKCUC HW CEMAHTUKY SA3BIKOB
MporpaMMupOBaHus, BUAbl BBIYUC-
JIMTCJIbHBIX MPOUECCOB, THUIIBI JaH-
HBIX.

He ymeer Ha 62a30BOM ypoBHe:
BBIOMpATh W MPHUMEHSATh COBPEMEH-
HBIE SI3BIKH MPOTPAaMMHUPOBAHUS IS
peanu3aniy arOpUTMOB M HaITHCA-
HUS TPHUKIAJHBIX TPOTPaMM B 3a-
BUCHMOCTH OT THIIA IPUKIATHON
3aJa4y; MPOrpaMMHUPOBATh IMPHIIO-
JKEHUsI ¥ CO37aBaTh IPOrpaMMHBIE
NPOTOTHUIEl PEIICHHs TPHUKIIAJHBIX
3aja4; paspabarblBaTh IPOrpaMM-
HbIII KOJI B COBPEMEHHOH cpeJe
POTPAMMHPOBAHUSL,  aHAIHM3HPO-

KomMmnerennum He
copmMupoBaHbI
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BaTb W aJalnTUPOBATH 1104 HYXKIBI
3aKa3uHuKa.

KOMIUIEKT TECTOB
JJIA JUATHOCTHYECKOTI'O TECTUPOBAHU A

Nuaukarop komnerenunu OIK-7.1
Tectbl no IucHUINHE «OCHOBBI 00bEKTHO-OPHEHTHPOBAHHOI0 POrPAMMMPOBAHUS,

TecToBbIE 3aJaHUA 3aAKPBITOr0 THIIA

1. Tecmosoe 3a0anue 3aKpbimo2o muna ¢ 8b100poM 00HO20 NPABUTLHO20 OMEemda

1.1.Yto Ha3bIBaeTCSI KOHCTPYKTOPOM?

a) METOoJl, UMl KOTOPOI'O COBMA/IaeT C UMEHEM KJIacca M KOTOPBII BbI3bIBAETCS aBTOMATUYECKU TIPU
co3/1aHUU 00BEKTa Kiacca

0) MeTOoJI, UMsI KOTOPOI'O COBIIAJIa€T C UMEHEM KJIacca U KOTOPBIH BBI3BIBAETCS aBTOMATUYECKH MPHU
0OBSIBICHHUH KJIacca (10 co3aHusl 00BEKTa Kiracca)

B) METOJ], UMsI KOTOPOTO HEOO0S3aTeIbHO COBMAIaeT C UMEHEM KJlacca U KOTOPBIH BBI3BIBACTCS MPU
co3/1aHnu 00BEKTa Kacca

') METO/JI, UMsI KOTOPOT'O COBMA/IaeT C UMEHEM KJlacca U KOTOPbIil HE0OXOAUMO SIBHO BBI3BIBATh U3
TOJIOBHOW IIPOTPaMMBI ITpHU 00BSABIEHUN 00BEKTa Kilacca

1.2. OOBEKT - 3TO

a) IepeMeHHas1, CoepKaliasi yKazaTellb Ha Kilacc

0) sK3eMIUIIp Kilacca

B) KJIacC, KOTOPBIN COEPKUT B ceO€ TaHHBIE U METOJIBI UX 00pabOTKH

1.3. Beibepure npaBuiibHOE 00BSABICHHUE TPOU3BOIHOTO Kilacca
a) classMoreDetails::Details;

0) class MoreDetails: public class Details;

B) class MoreDetails: public Details;

r) classMoreDetails: class(Details)

1.4. BO3MOXHOCTB ¥ CIOCO0 0OpalieHus MPOrU3BOIHOTO Ki1acca K dJIEeMEHTaM 0a30BOTO OIPEIeIIseT-
cst

a) KJIroYaMu Jocrtyna: private, public, protected B Tene mpou3BOAHOTO Kitacca

0) TOJIBKO KIIFOUOM JlocTyma protected B 3arooBke 00OBSIBICHUS MPOU3BOJHOTO Kilacca

B) KJIFOYAaMH JIOCTYyTIA: private, public, protected B 3aroioBke 00BsBICHUS MPOU3BOTHOTO Kilacca

I) KJIF0YaMu Joctyma: private, public, protected B Tene 6a3oBoro kiacca

1.5. ApyxecTBeHHast GYHKIHUSA - 3TO

a) (yHKIMS APYroro Kiacca, Cpean apryMEHTOB KOTOPOH €CTh JIEMEHTHI ITaHHOTO Kilacca
0) pynkuus, oObsABICHHAS B Kiacce ¢ aTpudyToM friend, HO He SBJISIOIIASCS WICHOM KJIAcCa;
B) OyHKIIMS, SIBJISIOMIASCS YJICHOM Kjlacca M 00bsBIIeHHas ¢ aTpuOyToMm friend;

r) GyHKIMSA, KOTOpasi B IPYrOM Ki1acce 0ObsBICHA KaK JPYKECTBCHHAs! JAHHOMY

1.6. Ilepeonpenenenue onepannii UMEET BUJL:
a)UMs_KJacca, KJII0UeBOe CIIOBO operation, CHMBOJI OTIEpaIiiu
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0) uMs_Kiacca, KII0YEBOE CJIOBO operator, CHMBOJI ONIEPALIUH, B KPYIJIBIX CKOOKaX MOTYT OBITh yKa-
3aHBI APTYMEHTHI

B)UMsI_KJIacca, KJIII0UEBOE CIIOBO Operator, CIIMCOK apryMEeHTOB

r)UMsI_KJ1acca, J1Ba IBOETOUHS, KITI0YEBOE CIIOBO Operator, CHMBOJI OTIepaiui

1.7. CymectByeT 11 B C++ roToBblii HA0Op MIA0JIOHOB:
a) HeT

0) na,cymecTByeT crenuainbaas oubmmoreka STL

B) 3aBUCHUT OT BEPCUM KOMIWJISTOpA

1.8. BeiOepuTe npaBMIIbHBINA BapUaHT BBIACICHUS JUHAMUYECKON MaMATH MOJ IIEPEMEHHYI0 X THIIA
float:

a) float *ptr = new float; X = *ptr;

0) float &ptr = new float; X = &ptr;

B) float * ptr = &X; X = new float;

1.9. lano onpenenenue kiacca
classmonstr {
int health, armo;
monstr(int he, int arm);
public:
monstr(int he=50, int arm=10);
intcolor;
b
YKaKuTe CBOWCTBA U METO/IBI, JOCTYITHBIC BHEIIHUM () YHKITUSM
a) health, armo
monstr(int he, int arm);
monstr(int he=50, int arm=10);
0) intcolor;
monstr(int he=50, int arm=10);
B) health, armo, color
monstr(int he=50, int arm=10);
r)intcolor;
monstr(int he, int arm);

1.10. Kakoe 3HaueHue BO3BpallaeT 1ecTpykTop?
a) 0/1

0) true/false

B) HUKAKOTO

2. Tecmogoe 3a0anue 3aKpvlmo2o muna ¢ 8b100POM HeCKOIbKUX NPABUTbHBIX OMEenos
2.1. Ynenamu Kinacca MOTYT OBITh

a) TOJIBKO TIEpEMEHHBIC, OOBSIBICHHBIC KaK private

6) TonbKO (DyHKIIMHU, OOBSBICHHBIE KaK public

B) IIepeMEHHBIE, 0OBSIBICHHBIC KaK private

r) GyHKIMH, OOBSBICHHbBIE KaK private

1) TOJIBKO TIepeMeHHbIC U (PYHKITUHU, OOBSBICHHBIE KaK private

€) mepeMeHHbIe U (YHKINU, 00bIBICHHbBIE Kak public

2.2. OT™MeTbTE IPABUIIBHBIE YTBEPKICHUS
a) KOHCTPYKTOPBI KJlacca HE HACJIEoYIOTCS
0) KOHCTPYKTOPOB KJIacca MOYKET OBITh HECKOJIBKO, X CHHTAKCHUC OMPEAEISIETCS IPOrPAMMHUCTOM
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B) KOHCTPYKTOPOB KJIacca MOXET ObITh HECKOJIBKO, HO UX CHHTAKCHC JIOJDKEH MOAYUHSATHCS TIPaBU-
J1aM Tieperpy3ku QyHKIIHNA

I') KOHCTPYKTOP BO3BPAIIAET YKa3aTeslb Ha 0OBEKT

I)KOHCTPYKTOP HE BO3BpAILaeT 3HAYCHHE

2.3. Kakue Ki1t04eBble C10Ba HCIOJIb3YIOTCS I CO3/1aHusl B 00pabOTKH NCKITIOUUTENBHBIX CUTYa-
uui?

a) try

0) delete

B) catch

r) return

n) throw

2.4. BoiOepure npaBUIIbHBIE YTBEPKICHUS

a) IECTPYKTOP - 3TO METOJ KJlacca, MPUMEHSIEMbIN Ui yajdeHusl 00beKTa

0) AECTPYKTOP - 3TO METOJI KJlacca, MPUMEHSIEMbIH I OCBOOOKICHHUS MTAMSTH, 3aHUMAeMOi 00beK-
TOM

B) JIECTPYKTOD - 3TO OTJIENIbHAs (PYHKLIUS TOJIOBHOM MPOTrPaMMBI, IPUMEHsIEMast 17151 OCBOOOKACHUS
MaMsITH, 3aHUMaeMoi 00BEKTOM

I') JECTPYKTOP HE HACIENyeTCs

1) TECTPYKTOP HACJIEAYeTCs, HO JOHKEH OBITh IEPETPYyKEH

2.5. BeibepuTe npaBUIbHBIE YTBEPKICHUS:

a)eCIIH JIEMEHTHI KJlacca OOBSIBIICHBI KaK private, TO OHU JOCTYITHBI TOJIBKO HACIETHUKAM Kllacca, HO
HE BHEIIHUM (PYHKLIHAM

0) ecyu IeMEHTHI Ki1acca OOBSBICHBI KaK private, TO OHH HEJOCTYITHBI HU HACJIEIHUKAM KJ1acca, HH
BHEIIHUM (PYHKITUSM

B)ECJIM DJIEMEHTHI OOBSBIICHBI Kak public, TO OHU JOCTYIHBI HACIEIHUKAM Kjlacca, HO HEe BHEITHUM
GbyHKIUSM

T') €CJIU DJIEMEHTHI 0OBSIBIICHBI KakK public, To OHM JOCTYITHBI M HACJICTHUKAM KJIacca, ¥ BHEITHUM
byHKIUSAM

2.6. Boibepure npaBUIIbHBIE COOTBETCTBUS MEXKAY CIIeU(PUKATOPOM 0a30BOr0O Kilacca, KIII0UOM J0-
cTyna B 0OBSIBICHUH IMPOU3BOJHOTO KJIacca U IPaBaMH JIOCTYIIA TIPO3BOIHOTO KJlacca K JIEMEHTaM
6a30B0Oro

a)KJIrou gocrtyna - public; B 6a30BoM Kjacce: private; mpaBa JoCcTyIa B MPOU3BOIHOM KJIAcCe -
protected

0) KJIFOY JTOCTYyTIA - JTF0OOM; B 6a30BOM KJjlacce: private; mpaBa JoCTyIa B MPOU3BOTHOM KJIAacCe - HET
npaB

B) KJItOY JocTyTa - protected wmm public ; B 6a30BoM kinacce: protected; mpaBa 10ocTymna B IPOU3BOI-
HOM KJacce - protected

T') KJIFOY JIOCTYTIA - private; B 6a30BoM Kiacce: public; mpaBa goctymna B IpOU3BOIHOM Kjacce - public
1) KJII04 JIOCTyna — Jito0oii; B 6a30BoM kiacce: public; mpaBa gocTyna B IpOM3BOJAHOM Kilacce — Ta-
KHe )Ke, KaK K04 JOCTyIa

2.7. BeibepuTe npaBUIIbHBIE YTBEPKICHUS:

a)oiHa (PYHKIIUS MOXKET OBITh IPY>KECTBEHHON HECKOJIBKUM KilaccaM

0) npyxecTBeHHas! QyHKIHS HE MOYKET OBITh OOBIMHOM (PYHKITHEH, a TOJILKO METOJOM JIPYroro Kiac-
ca

B) JpykecTBeHHas (GyHKIUs 0OBSABISETCS BHYTPH KJlacca, K 3JIEMEHTaM KOTOPOro €il Hy)KeH TOCTyI
I') Apy>XEeCTBEHHAs! (PYHKIIMS HE MOKET ObITh METO/IOM JPYToro Kjacca

2.8. BeiOepure npaBuIIbHBIE YTBEPKIACHUS:
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a) O YMOJYaHUIO YWICHBI KJacca UMEIOT aTpuOyT private

0) 1Mo YMOJTYaHHIO WICHBI KJlacca UMEIOT aTpuOyT public;

B) WIEHBI KJIACCa UMEIOT JOCTYI TOJBKO K 3JieMeHTaM public;

T') BJIEMEHTHI KJ1acca ¢ aTpu0yToOM private TOCTYITHBI TOJIBKO WiIeHaM Kiiacca

2.9. [Nomumophu3M peain30BaH Yepe3 MEXaHU3MBI:

a) meperpy3Ku QyHKIui,

0) HaclIeq0BaHUSI METO/IOB, MAOJIOHOB;

B) HAClIeZIOBAHUS METOJIOB, BUPTYAIbHBIX (DYHKIIUH, MIA0JIOHOB

T') mepe3arpy3ku BUPTYaIbHbIX (DYHKIIHH, 11a0JI0HOB

1) - meperpy3ku (pyHKIUN, HACTIEAOBAHUS, BUPTYAIbHBIX ()YHKIIHA.

2.10. Kakue MeTo1pI IPUCYTCTBYIOT B JIFOOOM Kjacce?
a) BBOJIA

0) BBIBOJIA

B) HUKaKHE METO/IbI HE SABISIOTCS 003aTeNIbHBIMU

I') KOHCTPYKTOP

1) TECTPYKTOP

TecToBble 3a1aHNUsI OTKPBLITOI0 THIIA

3. Tecmogvle 3a0anusi OMKpvbIMO20 MUna, m.e. ¢ yKazanuem omeemos

3.1. CBOHCTBO sI3bIKa TPOTPAMMHUPOBAHUS, TIO3BOJISIOIIEE OOBEIUHUTH U 3alIUTUTh JAaHHBIC U KO B
O00BEKTE U CKPBITh pean3alui0 00BEKTa OT MOJIB30BATENS 3TO ....(Omeem 3anucams Cl080M 8 ume-
HUMeNbHOM naoexice)

3.2.B03MOKHOCTh 00BEKTOB ¢ OAMHAKOBOM crieln(uKaImeld UMeTh Pa3InIHyI0 peau3aluio 37O ....

3.3.... - 9TO TUN JAaHHBIX, OIPEIENAEMBbIH ITOIb30BATEIIEM H COUETAIONINI B cebe JaHHbIe U PYHKIUU
ux 00paboTKH

3.4.... — 9TO METO/1, KOTOPBIA OCBOOOXKIACT MaMSTh, 3aHUMAEMYyI0 00 BEKTOM

3.5.... - 3TO MeXaHU3M, [TOCPEJCTBOM KOTOPOTO MPOU3BOAHBIN KJIacC MOJy4aeT 3JIEMEHThI POJUTEIb-
CKOTO ¥l MOXET JOTIOTHSTH TUOO0 U3MEHSTh UX CBOMCTBA U METO/IbI

3.6.... GyHKIIMM — 3TO orpeesieHue (PyHKIMH, B KOTOPOi TUIly 00pabaTbiBaeMbIX JaHHBIX PUCBOE-
HO YCJIOBHOE 0003HaYEHNE

3.7.®yukiuu 6a30BOTO Kiiacca, KOTOPhIe MOTYT OBITh TIEpEONPE/ICIICHbI B TPOMU3BOTHOM KIIacCe 3TO
... QyHKITIHI

3.8. B kaxoii cTpoke B KOJETPEICTaBICHHOM Ha KapTHHKE OOBSABISIETCS K3EMILISIP Kilacca
MyClass?
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#include "stdafx.h"
#include <iostream:

std;

MyClass

showi()

cout << "TecT Ha 3HaHWe knaccos B C++";

main(int argc,

MyClass mc;

mc.show();

system({"pause");
0;

3.9.Ha u300paskeHnu MpeCcTaBIeH OTPHIBOK KOJa, B KOTOPOM OOBSBIISIETCS Kiacc policeman. Yka-

KUTE UMS KJIacCca-HaCIeTHUKA
Hinclude "worker.h"
#include <string>

policeman : worker {

policeman(
string name,
string second_name,
hours

> human(

name,
second_name

3.10. TIIporpammucT Hamucaa IpOCTYIO IPOrpamMmy, MIPUBEICHHYIO Ha W300pakeHUH, HO 3a0bLT J10-

IMCaTh CTPOUKY, KOTOPasi BBIBOAUT CYMMY Ha 3KpaH. YTo HYKHO Hanucath B 25 cTpoke?
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#include <conio.h:
#include <iostream.h>

summsa

XY,

get_xy()
{
cout << "Beeamre X: ";
cin >>Xx;
cout << "Beegure Y: ";
cin >> ¥;

1
I
sum_xy()

X+y;

main()
I
L
summa s1;
sl.get xy();

3.11. [lanHble, XapaKTEPU3YIOIIUE COCTOSTHHE 00BEKTa HA3BIBAIOTCS - ... 00BEKTA
3.12. V3meHeHHuE cOCTOSHHS OOBEKTa B OTBET Ha KaKoe-JIN0O AEHCTBHUE ITO ...
3.13. ]leiicTBHE, KOTOPOE MOXKET BBIMOIHUTH OOBEKT 3TO ...
3.14. XapakTepuCTHKY OOBEKTa ONHUCHIBAET ...
3.15. Kakoii OyaeT pe3ynbTar BBITOJHEHUS CIEAYIOIIEro Koaa?
class A {public:

inty;

intinc(int X) { return ++y; };
intinc(short x) { return x +y; };};

Aobj;
inty=>5;
obj.y = 6;

cout<<obj.inc(y);

3.16. C xakum MOAM(UKATOPOM JOCTYIA TOJKHBI OBITH OMUCAHBI WICHBI KJIacca, YTOOBI K HUM
MMEIU I0CTYII TOJIBKO OOBEKTHI CaMOro kiacca?

3.17. C kakum Moau(UKATOPOM JOCTYyIA JTOHKHBI OBITh OMKUCAHBI WICHBI KJacca, YTOOBI K HUM
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HUMCJIN JOCTYII TOJIBKO 00BEKTHI CAMOI0 KJIacca U 00BEKTHI KJacca MOTOMKa?

3.18. C xakum Moau(UKATOPOM JOCTYMA TOJKHBI OBITH OMUCAHBI WICHBI KJIacca, YTOOBI K HUM
HMMEJTH JOCTYII JIFOObIe 0OBEKTHI?

3.19. Yro Oyner HamevaTaHo B pe3yJibTaTe paboThl IPOrpaMMBbI:
class A { public: A()
{ cout<< “A”;
¥
virtual A* new_A()
{ return new A();
}
¥
class B : public A { public: B()
{cout<< “B”;
§5
A* new A()
{ return new B();
}
IR
void fun(A* pl, A* p2) { A* p3 =pl->new_A();
A* p4 =p2->new_A();

}

int main()

{A* pl =new A;
B* p2 =new B;
fun(pl,p2);

}

3.20. IIIabmoH A u ero crienuanu3aiuy OObSIBICHBI CIEAYIOIIUM 00pa3oM:
template <class T>
class A{ public: A()
{ printf(“1”);
h
}s
template <>
class A<int>
{ public: A()
{ printf(*2”);
h
}s
template <>
class A<char*>
{ public: A()
{printf(*3”);
h
}s
Kakoii Oynet pe3ynbrar mocie BBIIIOJHEHUS KOaa
A<int>a;
A<char> al;
A<long> a2;



3.21. Kakoii pe3ynbTaT OyA€T 1ocie BBIITOTHEHUS TPOrpaMMBbl?
int main()

{ try

{ try

{ try

{ throw 1;

}

catch (int) { cout<< “Exception 1”; }

}

catch (int) { cout<< “Exception 2”; }
h

catch (int){ cout<< ”Exception 3”; }
return 0;

}

3.22. Yto OyneT BBIBEICHO HA SKPaH B PE3YJIbTATE BHIMTOIHEHHSI POTPAMMBI?
template <class T>
class A
{ public : T x1;
T x2;
T func(T x3)
{x3 +=x1+x2;
return x3;
}
B
int main()
{
A <int> Al,;
Alxl=3;
Al.x2=10;
cout<< Al.func(1); ....

}

3.23. Kakoii pe3ynbTaT Oy€T Y CIEIYIOIEr0 BEIpKEHU?
int main()

{ try

{ try

{ try

{ throw 1;

}

catch (float) { cout << "Exception 1"; }

}

catch (int) { cout << "Exception 2"; }
}

catch (int){ cout << "Exception 3"; }
return 0;

}

3.24. ]laHO onMcaHUE Kjacca U IepeMeHHON A
class A { public: int a; };
A obj;
Kak npaBuibHO 00paTuThCs K IEPEMEHHOM a?
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3.25. Kakoe k1049eBo€ CJI0BO HEOOXOMMO TTOCTaBUTh Ha MECTO «??7) B MPUBEICHHOM IIPUMEpE TaK,
4yTo0BbI Ki1acc C He UMeN I0CTymna K HEOTKPBIThIM (non-public) uienam kiacca A?

class A {};

class B :

77?7 A {};

class C:

public B {};

3.26. Uto BBIBEJETCS HAa DKpPaH B PE3yJIbTaTe pabOTHI CIETYIONIETo Koaa?
class Base

{ public: Base(int x =10){x=_x;}
void f()

{cout<<x*2<<endl;}

protected: int X;

|5

class Derived:

public Base

{ public: void ()
{cout<<x/2<<endl;}

IR

int main()

{

Derived d;

Base* pB= &d;

pB->1();

return O;

h

3.27. Kakoii ypoBeHb JIOCTyIIa UMEET IIepEMEHHas «X» U3 kKiacca «derived» B MpUBEICHHOM IIpUME-
pe?

class basex

{ protected: int x;

s

class derived :

private basex {};

3.28. Uro BeIBeneTCs Ha dKpaH B pe3yabTaTe padOoThI CIEAYIOMIEro Kofa?
class Base

{ public: Base(int _x=10)
{x=_x;}

virtual void f()
{cout<<x*2<<endl;}
protected: int X;};

class Derived: public Base
{ public: void ()
{cout<<x/2<<endl;}

s

int main()

{

Derived d;

Base™* pB= &d;
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pB->1();
return O;

h

3.29. Kakoe OTHOIIEHHE MEXIY KJIacCaMH PeaJu30BaHO B JAHHOM (pparMeHTe MporpamMmbl?
class A
{ public: A() {a=0; };
virtual int ()
{ return a;
.}
nt a;
5
class B: public A
{ public: B()

{a=1;

|5

virtual int ()
{ return a;

§

|5

3.30. Kak Ha3bIBaeTCs BbIICTICHUE CYIIIECTBEHHBIX XapaKTEPUCTHK O0BEKTA, OTIIMYAIOIINX €ro OT
JIPYTUX BUJOB OOBEKTOB?

OTBeThI (K/JI104H) HA TECTOBBIE 3aaHUsI PEACTABUTH B oopMe TaOIHLBI

Howmep Bo- BapuanTsl Howmep Bo- Bapuantsl Howmep Bo- BapuanTsl

npoca OTBETA npoca OTBETA npoca OTBETA

1.1 a 1.2 0 1.3 B

1.4 B 1.5 0 1.6 0

1.7 0 1.8 a 1.9 0

1.10 B

2.1 B,re 2.2 A,B,1 2.3 AB,11

2.4 b,r 2.5 b,r 2.6 b,B,1

2.7 A,B 2.8 A,r 2.9 Arr

2.10 I'.n

3.1 MHKancyasnus | 3.2 noaumopdusm | 3.3 KJIacC

3.4 JECTPYKTOP 3.5 HacienoBanue | 3.6 mabJIoH

3.7 BUpTYyanbHblEe | 3.8 16 3.9 Policeman

3.10 cout&lt; &lt; 3.11 aTpuOyTHI 3.12 coObITHE
sl.sum xy();

3.13 METOJ 3.14 CBOMCTBO 3.15 7

3.16 private 3.17 protected 3.18 public

3.19 AABAAB 3.20 211 3.21 Exception 1

3.22 14 3.23 Exception 2 3.24 obj.a

3.25 private 3.26 20 3.27 private

3.28 5 3.29 Hacienosanue | 3.30 abcTpakIus




Kpurepun o1ieHKH 0CBOEHHS] KOMIIETEHIIUH:

YPOBGHB OCBOCHUS KOMIICTCHIIUH

[TporieHT 6a710B MAKCHUMAITBHOTO KOJIMYECTBA

Komnerenmus copmupoBana

50% u BrILIE

Kommerenmus He chopMupoBaHa

menee 50%
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