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Copep:xanue

1. IlepeueHp TIIAHUPYEMBIX PE3YJIBTATOB OOYYCHHUS MO JUCIHUILIHHE (MOIYJIIO), COOTHECCHHBIX C IUIAHUPYESMBIMH
pesynbratamu ocBoenust OIIOIT BO

2. Mecro nucnumuinHb! (Moayis) B ctpykrype OIIOIT BO

3. O0beM AMCUMIUIMHBI (MOAYJS) B 3a4ETHBIX EAMHMIAX C YKa3aHHEM KOJIMYECTBA YacOB, BBIICJICHHBIX Ha
KOHTaKTHYIO paboTy oOydJaromuxcs ¢ mpenojaBareiieM (IO BHIAM Y4eOHBIX 3aHATHI) M HA CAMOCTOSTEIBHYIO paboTy
oOygaromuxcs

4. CopepxaHue TUCUUIUIMHBI (MOIYJsS), CTPYKTYPUPOBAaHHOE MO TemaM (pasfienaM) ¢ yKa3aHHeM OTBEIEHHOTO Ha
HUX KOJIMYECTBA aKaJJCMHUYCCKUX YaCOB U BHJIOB YUCOHBIX 3aHATHH

4.1. CTpyKTypa B TeMaTH4YECKHH IIaH KOHTAKTHOW M CaMOCTOSITEIBHOM PabOTHI IO JUCIUIUINHE (MOIYIIIO)

4.2. ConeprkaHue JUCLUILUINHBI (MOAYJIA)

5. IlepeyeHb y4eOHO-METOIMUYECKOTO OOECTIeYeHHs ISl CaMOCTOSTENBEHON paboThl 00yJaromuxcs N0 JAUCIUILUINHE
(Momymio)

6. ®oHI OLIEHOYHBIX CPENICTB MO AUCIUIUTHHE (MOIYITIO)

7. IlepevyeHs nuTepaTypbl, HEOOXOUMOMW JIJIS OCBOCHHS AUCIMIUINHBI (MOZYJIs)

8. IlepeueHs pecypcoB WHPOPMAIMOHHO-TEICKOMMYHHUKAIIMOHHOH ceT "MHTepHeT", HeOOXOAUMBIX IS OCBOCHHS
JUCITUTUTUHBI (MOTYJIST)

9. Meronnveckne ykazaHUS ISl 00YJAIOMIUXCS IO OCBOSHHIO TUCTIATUIAHBI (MOIYJIIS)

10. ITepeuenp MHGOPMAITMOHHBIX TEXHOJIOTHH, HCIIOIBb3YEMBIX MIPU OCYIIECTBICHUH 00pa30BaTeIbHOTO Mpoliecca Mo
JTUCLUILIMHE (MOJIYJII0), BKIIOUYasi EpeYeHb MMPOrpaMMHOro obecredeHust 1 MHYOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM (TIpH
HEOOXOIUMOCTH)

11. Omnucanne MaTepuaibHO-TEXHHUYECKOI 0a3bl, HEOOXOMUMOI IS OCYIIECTBICHHS 00pa30BaTEILHOIO Mpolecca
10 TUCIUTUINHE (MOJYIIIO)

12. CpezncTBa amanTauy MperogaBaHus JUCIHIUIAHBI (MOAYIISA) K ITOTPEOHOCTSM O0YJarOIINXCSl HHBAIMIOB U JIAI] C
OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 3/I0POBBS

13. TIpunoxenne Nel. @OHA OLIEHOYHBIX CPECTB
14. TIpunoxenne Ne2. [lepedeHs muTepaTyphl, HEOOXOIUMOMN ISl OCBOCHHS TUCIUATUTHHBI (MOJTYJIS)

15. Tlpunoxenue Ne3. IlepeueHb HUHPOPMAIMOHHBIX TEXHOJIOTHH, HCIOJB3YEMbIX JIi OCBOCHHS TUCIIUIUIAHBI
(MomyIIsT), BKITFOYAsSI IEPEYCHb IPOTPAMMHOTO 00eCIIeYeHUS 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM



[Iporpammy aucumiuinHel paspaboran(a)(m) k.H. AnucumoBa J.C. (Kadenpa maremarnku W TOpUKIAAHOU
uH(MOPMATHKH, OTJCICHIE MATEMATHKU M €CTECTBEHHBIX HayK), ES Anisimova@kpfu.ru)

1. IlepeyeHb NJAHUPYEMBIX PpPe3yJbTATOB O0y4YeHHs IO AUCHUILVIMHE (MOAYJI0), COOTHECEHHBIX ¢
IJIAHUPYeMBbIMHU pe3yabTaTamu ocsoenust OIIOII BO

OO0y4aronuiicsi, OCBOUBIINNA AUCITUILTHHY (MOIYIIB), JOIDKEH 001a1aTh CIEAYIOMIMMH KOMIIETCHIIUAMU:

HIngp Pacmiudposka
KOMIIeTEHIIUH npuodperaemMoil KOMIeTeHUHHU
OIIK-9 CriocoOeH MOHUMATh MPUHITAIIEI Pa0OTHl COBPEMEHHBIX MH(MOPMAIIHOHHBIX TEXHOJIOTHI H MCIIOB30BATh

X JUTS peIICHUs 3a/1a4 PO eCCHOHATBHOM NesTeIbHOCTH

OIIK-9.1  [3HaTe NPUHOHUITEI PAOOTHI COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHUH 1 CIOCOOBI MX MCIIOIIB30BAHUS
U1t peIeHust 3a1a4d Mpo(eCCHOHANBHOM ASSATEILHOCTH

OIIK-9.2  |YMeTb IpUMEHATH NPHUHIMIIEL PA0OTHI COBPEMEHHBIX HH()OPMAMOHHBIX TEXHOJIOTHI M HCIOJIB30BATh MX
1St peteHus 3a1a4 MpoQecCHOHANBHON eI TENbHOCTH

OIIK-9.3 Bnanets moHMMaHUEM PUHLUIIOB Pa0OTH COBPEMEHHBIX HH(OPMAIIIOHHBIX TEXHOJIOTHH U HaBBIKAMU
MX MCIIOJIb30BAHMS JUTS PEIeHHs 3a/1au MPOdeCCHOHATILHOM AeSTeIbHOCTH

OO0y4aroniuiicsi, OCBOUBIINNA UCITUILTHHY (MOIYIIB):
JlomxeH 3HaTh:

OCHOBHBIC ITPUHIMUIIBI pa6OTBI COBPCMCHHBIX I/IH(bOpMaLII/IOHHLIX TEXHOJIOTHI U CHOCOOBI UX HCIIOJIb30BAHUS JUJIA
peHIcHuA CTaHAapTHBIX 3a4a4 10 IPOrpaMMHUPOBAHUIO.

JoixeH ymeTb:

MNPUMEHATH OCHOBHBIC NPUHIHIIBL pa6OTI>I COBPEMCHHBIX I/IH(I)OpMa]_II/IOHHBIX TEXHOJIOTUH M HMCIIOJIb30BaTh MX JJIA
peUICHUA CTaHAAPTHBIX 3a4a4 IO IPpOorpaMMHUpPOBaHUIO.

I[OJ'DKCH BJIaaCTh:

IMMOHUMAHUEM OCHOBHBLIX TIPUHIIUIIOB pa6OTBI COBPEMEHHBIX HH(bOpMaHHOHHLIX TEXHOJIOTUM M HaBBIKAMH HX
HCIOJIB30BaHUA U1 PEIICHUA CTAHAAPTHBIX IO MPOTPpaMMUPOBAHUIO.

2. Mecro gucuumiunsl (MoayJs) B crpykrype OIIOII BO

Hannas pgucruminHa (Moaynis) Brmouena B pasgen  "B1.0.08.03  Iucrmmimsbl  (Momgysu)"  OCHOBHOM
npodeccuoHanbsHOM  oOpasoBarenbHONM mporpammbl  44.03.01 "Tlemarormueckoe obpaszoBanue (TexHomorust w
poboToTexHuka)" u OTHOCHTCS K 00s3aTeTEHBIM JACHIMIUIMHAM.
OcBauBaetcs Ha 3 Kypce B 4 cemecTpe.

3. O6bemM AMCHUIUIMHBI (MOAYJIS]) B 3a4eTHBIX eIMHUIAX € YKa3aHHEM KOJMYeCTBA YacoB, BbIAeJEHHBIX Ha
KOHTAKTHYI0 pafoTy o0y4alomuxcsi ¢ mpemnojgasarejeM (0 BHAaAM y4eOHBIX 3aHATHI) © HA CAMOCTOSATEIbHYIO
padoty o0y4arommuxcs

OO0mast TpPyA0EMKOCTh TUCIMIDIMHBI cocTaBiseT 5 3aueTHbIx(bie) enuani(bsl) Ha 180 gaca(oB).

KonrakTtHast padora - 90 uaca(oB), B ToM umucie Jiekiuu - 36 yaca(oB), mpaktudeckue 3aHsaTus - 0 uvaca(os),
nabopaTopHbIe paboThI - 54 yaca(oB), KOHTPOIb CAMOCTOSTENEHOU PaboTHI - 0 yaca(oB).

CamocrosTenbHas paboTa - 54 gaca(oB).
KonTtpoms (3a4ér / 3x3ameH) - 36 yaca(oB).

Dopma MPOMEKYyTOYHOTO KOHTPOJIST AUCITUILTIHEL: SK3aMeH B 4 cemecTpe.

4. Conep:xxkanue JUCHUILUIMHBI (MOIYJisl), CTPYKTYpPHPOBaHHOe M0 TeMaMm (pa3iejiaM) ¢ YyKa3aHHeM
OTBEJEHHOT0 HA HUX KOJIMYeCTBA aKaeMUYECKHX YACOB H BU/I0OB YUeOHBIX 3aHATHIi




4.1 CTpyKTypa M TeMaTHYeCKHUi VIAH KOHTAKTHON U CaMOCTOSITeIbHOM PadoThI 0 AUCHUILINHE (MOAYJII0)
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1. |Tema 1. OcHOBSHI s13b1Ka CH++ 4 4 0 4 4
2. [Tema 2. YnpaBisiolmue KOHCTPYKLIUH 4 4 0 4 4
3. [Tema 3. Ykazarenu, CCbUIKU, MACCUBBI U TEKCTOBBIC CTPOKHU 4 4 0 4 4
4. |Tema 4. OyHKIUH 4 4 0 3 3
5. [Tema 5. CTpyKTYpHbI, 00bEIUHEHUS U IEPEUNUCIICHUS 4 4 0 3 3
6. [Tema 6. Knaccel 1 00beKTHI 4 4 0 10 10
7. [Tema 7. KOHCTPYKTOPHI U AECTPYKTOPHI 4 4 0 8 8
8. [Tema 8. Ileperpy3ka omepaTopoB 4 4 0 8 8
9. [Tema 9. HacnenoBanue v BUpTyanbHble ()yHKIUH 4 4 0 10 10
Hroro: 180 yacoB (13 HUX 36 4YaCOB KOHTPOJIb) 36 0 54 54

4.2 CoaepxxaHue TUCUMILIMHBI (MOLYJ151)

Tema 1. OcHoBbl s13bIka C++

CrpykrypHoe mporpammupoBanue B C++. Co3manue npoctoil mporpamMMmbl. OOBSBICHHE W HHHUIHATH3AIHS
nepeMeHHO#. ba3oBeie Tumel maHHBIX. KOHCTaHTH U nuTepaisl. ApudMeTHdeckue onepatopsl. Jlornaeckrue ormepaTopsl.
OmnepaTopsl cpaBHeHUs. OriepaTop MPUCBAaUBaHUS U MPHUBEICHIE TUIIOB. TepHapHBIi omepatop. [IoONTOBBIE OmepaTopsl U
JIBOUYHOE NPEACTABICHUE YHCEN.

Tema 2. Ynpapasiioniue KOHCTPYKUMHU

Ynpasistromue HHCTpYKIUH. BeTBiaenus u muxuiel. YcnoBHbIM onepatop IF(). BiokeHHbIe yClOBHBIE OmEepaToOpEHI.
VYcnosneiit oneparop SWITCH(). Oneparop mukina FOR(). Oneparop nukna WHILE(). CuHTakcuc BbI30Ba ONEepaTopoB.
Wuctpykuus 6e3ycrnoBHoro mepexoxaa. Ilpumepsl pemieHus 3anad. PeleHune ypaBHEHHS METOJIOM IOCIEN0BATENbHBIX
UTEPALUN.

Tema 3. Yka3zare/u, CCbIIIKH, MACCHUBBI U TEKCTOBbIE CTPOKHU

OOBsBICHHE W HCIOJB30BAHME YyKaszaTened. AnpecHas apu(MeTHKa M CpaBHEHHE yKaszarened. MHOroypoBHeBas
ajpecanusi. 3HAKOMCTBO €O cchlikaMy. CTaTudyeckue OJHOMEpPHbIE MACCUBBL. YKa3aTelb Ha MacCHUB. J[ByMepHbIE MaCCHBBIL.
WNunnmanuzanus maccuBoB. MaccuBbl MaccuBOB. MaccuBbl ykazareneil. Co3zganue M uHUIManu3anus ctpok. CTpouyHble
JuTepanbl. J[ByMepHble CUMBOJIbHBIE MacCUBBI. JIluHaMUUeCK1e MaCCUBBL.

Tema 4. DyHKIUHU

OOBsBICHNE W HCIOJB30BaHME (QYHKIMI. MexaHM3MbI nepeqadu apryMeHToB. [lepemada ykaszaTens apryMEeHTOM
¢yakunu. Ilepemada maccuBa aprymeHToM ¢yHKIuH. [lepemada cTpokm apryMeHTOM (YHKIHUH. ApPryMeHTH (yHKIHUU
MAIN(). AprymeHTsI o yMosr4aHuio. Bo3Bpamenne GpyHkimel ykazarens. Bo3ppamenne GyHKIIHEH CCBUIKH. YKazaTenn
Ha Qynkiun. Pexypcus. [leperpyska ¢yHKITHIA.

Tema 5. CTpyKTYpBI, 00beIMHEHNS U NepevyucJieHust

Crpykrypsl. Maccussl cTpyktyp. Ilepenada cTpykryp aprymenTamMu QyHKIUI. YKa3aTenn Ha CTPYKTYpsl. butoBbie
pasmepsl noid. O0wvenuHenus. [lepeuncrnennss u onpenesneHue TUNOB. [IpuMepbl perieHHs 3a1ad: OMHApHOE JEpeBO,
KOMIIIEKCHBIE YHUCJIa, KOMIUIEKCHAs DKCIIOHEHTa, PACCTOSHUE MEXAY TOUKAMHU, [IEPECEUEHUE IIPSAMBIX, KOPHU KBAaJIPaTHOIO
YpaBHEHHUS.

Tema 6. Kitaccbl M 00bEKThI

OOBEKTHO-OpUEHTUPOBaHHOE MporpammupoBanue. Kiaccel. OObsiBneHne kiacca. OTKPBITHIE U 3aKPBITHIE YICHBI
knacca. Crarndeckue wieHbl Kiacca. Ileperpyska wmeronoB. Ilepemaua oOBekTOB aprymeHTtamu. BosBpainenne
pe3ysIbTaTOM OOBEKTOB. YKa3aTenu Ha OOBEKTHl. YKa3zaTelM Ha 4JCHBI Kiacca. VICIoyib30BaHHE CCBUIOK Ha OOBEKTHI.
MaccuBbl 00bEKTOB. J[pykecTBEHHBIE (DYHKIINHU U KJIACCHI.

Tema 7. KOHCTPYKTOPBI U 1eCTPYKTOPHI

Koncrpykropsl. Co3manne u meperpyska KoHcTpykropa. JlecTpykropsl. IlpaBuma co3maHmst IecTpyKTopa.



Hcnonb3oBanue ACCTPYKTOPOB. Br1zoB KOHCTPYKTOpA. KOHCprKTOp CO3JaHus KOIIUU. HpI/IMepLI peuicHusd 3aJady:
CO3a1aHHuC 6I/IHapHOFO ACPCBa, psAd A1l SKCIIOHCHTHI, HOJ'IC-O6’LCKT, 110Jic-MacCuB 06’I)CKTOB, BbI30B B KOHCTPYKTOPEC METOAA.

Tema 8. Ileperpy3ka onepaTtopoB

BHremHss omeparopHas (yHKIMSA JUId IepeonpelesieHHs OWHapHOro omeparopa. Ileperpyska omepaTopHOI
¢yukun. [lepeonpenenenne yHapHBIX ONepaTopoB BHEMIHMMH (yHKIusAMH. [leperpyska omnepatopoB MeToAaMH Kiacca.
[Teperpyska omeparopa mpucBauBaHus. [IpuMepsl pelieHns 3a1a4: HHACKCHPOBaHUE OOBEKTOB, CKAJIPHOE U BEKTOPHOE
NPOU3BEICHHE BEKTOPOB.

Tema 9. HacsienoBanmne u BUpTyaibHble (PyHKIMHT

HacnenoBanme kmaccoB ® Tumbl HacieloBaHus. llepeompeneneHue METONOB M BHPTyalbHbIE (DYHKIUH.
MHoroypoBHeBoe HacienoBaHue. KOHCTPYKTOpPBI M IECTPYKTOPHI NpH HAcleloBaHUU. UHCTO BUPTyalbHblE METOIBI U
abcTpakTHbIe Kiacchl. CylecTBYOIIME M HECYIIECTBYIOIIME YEeHBI Kiacca. [Ipumepsl pemieHus 3a1ad: KOMIUICKCHBIE
YHCIla, HacJeJOBaHHE ONepaTopHBIX GpyHKIMH, npeodpa3oBanue Dypoe.

5. IlepedyeHb y4eOHO-METOAMYECKOrO oOecmeYeHHS] /ISl CAMOCTOSATEJbHOH padoThl 00y4YaromuXcs IO
JUCHUITHHE (MOYJII0)

CaMmocrosiTenbHass pabdoTa OOYYAOUIMXCS BBITIONHICTCS IO 3aMaHUI0 M TPH METOJUYECKOM PYKOBOJICTBE
mpemonaBaTensi, HO ©Oe3 ero HemocpeAcTBeHHOro ydyactus. CamocTosTenpHas paboTa Monapas3liensercss Ha
CaMOCTOATENFHYI0 padOTy Ha ayOUTOPHBIX 3aHATHSIX M Ha BHEAYAUTOPHYIO CAMOCTOSTENBHYIO0 padoTy. CaMocTosTeIhbHAS
pabora oOy4aronuxcs BKJIFOYACT KaK IOJHOCTBIO CAMOCTOSITEIbHOE OCBOCHUE OTAEIBHBIX TeM (Pa3/elioB) TUCLUILIHHBIL,
TaKk ¥ IpopaboOTKy TeM (pa3leiioB), OCBAUBACMBIX BO BpeMs ayJIUTOPHOU paboThl. Bo BpeMs caMOCTOSTEIbHON pabOThI
00yUaromuecss YUTAOT U KOHCICKTHPYIOT YYeOHYIO, HAYYHYI0 W CIPABOYHYIO JIUTEPATypPy, BBIMONHSIOT 3aJaHHs,
HaTPaBJICHHBIC HA 3aKpPEIUICHHE 3HAHWNA M OTPAaOOTKYy YMEHHHA M HAaBBIKOB, TOTOBATCS K TEKYIIEMY M IPOMEKYTOYHOMY
KOHTPOJIIO 110 TUCIUILIMHE.

OpraHu3anus caMOCTOSTENbHON paboThl 00yYaIOLIMXCsl PErJIaMeHTHPYETCsl HOpPMAaTUBHBIMU JJOKYMEHTaMHU, Y4eOHO-
METOIMYECKOI JIUTEpaTypOl U JIEKTPOHHBIMU 00pa30BaTeIbHBIMU PECYPCaMH, BKIIIOYAS:

[opsinok opraHM3alii M OCYIIECTBICHHS 00pa30BaTENbHON HEATENHHOCTH MO 00pa30BaTENBHBIM MpOrpaMMaM
BBICIIEr0 00pa3oBaHMs — MporpaMmaM OakajaBpuara, MpPOrpaMMaM CIICHHAINTETa, HpOorpaMMaM MAarucTpaTypbl
(yTBepkIeHHBIN nprka3oM MUHHCTEpCTBA HayKd W BBICIIEro oOpasoBanus Poccuiickoit @exepannu ot 6 ampens 2021
roja Ne 245)

IMucemo MuHauctepctBa obOpasoBanust Poccuiickoit @enepanmu Nel4-55-996un/15 ot 27 mHosOps 2002 r. "OO6
AKTHBH3AL[MU CAMOCTOSITEIILHOM pabOThI CTYICHTOB BBICIINX YYSOHBIX 3aBEACHUN"

YcraB  ¢emepanbHOrO  rocymapCTBEHHOTO — aBTOHOMHOTO — 00pa3oBaTeNbHOrO  yupekaeHus  "KaszaHCKuii
(ITpuBomxckwmii) peaepanbHbIl yHUBEpCUTET"

[IpaBuia BHYTpPEHHEro pacHopsaka (eAepalbHOro TOCYIapCTBEHHOTO aBTOHOMHOTO — 00pa3oBaTesIbHOTO
YUpeXAeHUs BICIIEro npodeccruonansHoro odpasosanus "Kazanckuii (IIpuBomkckuit) penepansHpii yHUBEpCUTET"

JlokansHble HOpMaTHBHBIE akThl Kasanckoro (IIpuBoimkckoro) ¢enepaibHOTO YHUBEPCUTETA

6. DoH OLIEHOYHBIX CpeaACTB MO AMCUHMIIINHE (MOZ[y.]'Il{))

(DOH,I[ OLCHOYHBIX CPEACTB IO AUCIHHUIIIIMHC (MOZ[yJ'IIO) BKJIHOYA€T OLCHOYHBIC MaTCpHaJibl, HAIIPABJICHHBIC Ha
IIPOBEPKY OCBOCHUSA KOMHCTGHHHﬁ, B TOM 4YHUCIIC 3HaHPII>i, yMCHI/Iﬁ 1 HaBBIKOB. (DOH)_I OILICHOYHBIX CPEIACTB BKIIOYACT
OLICHOYHBIC CPEACTBA TCKYLICT'O KOHTPOJIA U OHCHOYHBIC CPEACTBA HpOMC)KyTO‘{HOI\/’I aTTCCTAlluu.

B (oHze OLIeHOYHBIX CPEJICTB COACPIKUTCS CIeAyolas HHPpOpMAaIus:

- COOTBETCTBUE KOMIIETEHIINH IUIAHUPYEMBIM Pe3yJsibTaTaM 00y4eHHs 110 TUCLHUILTHHE (MOAYIIIO);
- KpUTEPUH OLIEHUBAHUS CPOPMUPOBAHHOCTH KOMITETEHIINH;

- MEXaHU3M (POPMHUPOBAHUS OIEHKH 10 JUCHUIUINHE (MOIYIIIO);

- ONMCaHUe MOpPSIKa IPUMEHEHHS U POLEAYPHl OLICHUBAHMUS JUIsl K&XKIO0TO OLIEHOYHOTO CPEJICTBA;
- KPUTEPUH OLIEHUBAHMS JJIsl K&XKJI0TO OIIEHOYHOTO CPEJICTBA;

- COJepXaHWe OIICHOYHBIX CPEACTB, BKIIOYas TPeOOBaHWS, NpPEABABISAEMble K JAEHCTBHAM OO0yJarouImxcs,
JIEMOHCTPUPYEMBIM PE3yJIbTaTaM, 3alaHusl Pa3INYHbIX TUIIOB.

(DOHIL OLICHOYHBIX CPCACTB IO JUCHUIIJIMHEC HAXOJAUTCS B HpI/IJ'IO)KeHI/II/I 1 x nporpamme JUCHUTIIIUHBI (MOI[yJ'I}O).

7. llepeyeHb JUTEPATYPbl, HEOOXOAUMOM AJISl OCBOEHUS JUCUHUIIMHBI (MOTYJI5)

OcBoeHME MHUCHUIUIMHBI (MOJyJs) TpeanoyiaraeT HW3ydeHue y4eOHOW mnmreparypbl. Jluteparypa MOXeT OBITh
JIOCTYITHA 00YYaIOIIMMCSI B OJJHOM U3 JIBYX BapHAHTOB (JINOO B 000MX U3 HUX):

- B JJIGKTPOHHOM BHJE - Yepe3 JIIEKTPOHHBIE OMOIMOTEYHBIE CHCTEMBI HAa OCHOBAaHWH 3aKIIOYeHHBIX KDY
JIOTOBOPOB C MIPABOOOIATATEIISIMU;



- B Ie4aTHOM BuJe - B Hayunoit 6ubnnoreke Enadyxckoro uacturyra KOVY. Oby4aronyecs noiay4anT y4yeOHYO
JUTEepaTypy Ha a0OHEMCHTE II0 YUTATEIBCKMM OWJIeTaM B COOTBETCTBHHM C MpaBWIAMH I0JIb30BaHMs HaydHoii
OUOITMOTEKOI.

DJeKTpOHHBIE U3AaHKS TOCTYIHBI IUCTAaHIIMOHHO U3 JII00O0H TOYKHM HPH BBEICHUN 00YYaIOIIUMCS CBOETO JIOTHHA H
napojst OT JMYHOro KaOuHera B cucreMe "DIEKTpoHHBIA yHHBepcuteT". [IpyM HCIONB30BaHUM IEYATHBIX W3AaHHUN
OubnroTeuHsli (GOHJ AOJKEH OBITH YKOMIUIEKTOBAaH MMM M3 pacyera He Menee 0,25 sk3eMmmusipa Ha KaKAOTo
oOyyarolerocs U3 4ucia JInL, 0JJHOBPEMEHHO OCBaWBAIOIIUX JIAHHYO AUCLUILINHY.

[lepeuens yuebHOI TUTEpaTypHl, HEOOXOIUMOM IJIsI OCBOCHUS TUCIMIDINHBI (MOIYI ), HaxoauTcs B [IpunoxeHnn 2
K pabodeid mporpamme AIUCHUIUTHHBI. OH MOUIEKHUT OOHOBJICHHIO TNPH HW3MEHEHHH YCIOBHH 1oroBopoB KDY ¢
npaBooOnafaTeNsIMA DJICKTPOHHBIX M3JAaHWH M IpU HM3MEHEHWH KoMmIuiekToBaHus (ounoB HayuHoit Oubmmortexu
Enabyxckoro nncruryra KOV.

8. Ilepeyenb pecypcoB MH(OPMAIHOHHO-TEIEKOMMYHUKANMOHHOW ceTu '"UHTepHer'", HEOOXOAUMBIX IS
OCBOEHHS TMCUMIIJIMHBI (MOIYJIfA)

OcHoBbI porpammupoBanus Ha C++ s HaunHaromwmx - https://purecodecpp.com/
Kypc Tlponsunytsiii C++' - https://tproger.ru/video/advanced-cpp/
Ypoxku nporpammupoBanust Ha C++ ¢ Hynst - https://code-live.ru/tag/cpp-manual/

9. Meroanyeckue yKa3aHus AJ1sl 00y4al0MXCsl 10 OCBOCHUIO TUCHUILIUHBI (MOAYJIsT)

Bun pador MeToauyeckue peKoMeH AU

JIEKIIUU B xoje JEKIMOHHBIX 3aHATHI CIEAYeT BECTH KOHCICKTHpPOBaHHE ydeOHOro marepuana. OOpamiath
BHUMAaHHUC Ha KaTCTOPHUH, (HOPMYIHPOBKH, PACKPHIBAIOIINE COACPIKAHHE TEMbI, HAYYHBIC BBIBOIBI H
MpaKTU4ecKre pekoMeHaauu. JKenaTeapHo OCTaBUTh B pa0OUMX KOHCIEKTAX IMOJIsA, HA KOTOPBIX JIeNaTh
IIOMETKHU U3 PEKOMEHIOBAHHOW JTUTEPATYPhl, JOMOIHSIOIINE MaTEpHall IPOCITYIIAHHOMN JIEKIUH, a TAKXKE
MMOTYEePKUBAIOIIAE OCOOYI0 BaXKHOCTb TEX WM MHBIX TEOPETHUSCKUX IOJIOKEHWHA. 3amaBaTh
MPENoAaBaTel0 YTOUHSIOMINE BONPOCHL C LIEIbI0 YSICHEHUS! TEOPETUUECKUX MOJIOKEHUHN, MPAKTUYECKUX
peKOMeHAanui, pa3peneHnss IpoOIeMHBIX CHTyanuii. B Xo[e MOATOTOBKH K JIGKIMOHHBIM 3aHSATHIM
MTOBTOPUTHh HW3JI0KCHHBIA paHee Y4eOHBI MaTepuai, 03HAKOMHUTBCS C OCHOBHOHM W JOIOJIHHUTEIBHON
muTeparypoi, WH(opMaimeid W3 pPEeKOMEHIOBAaHHBIX VHTEpHET-pecypcoB II0 HW3YYEHHOH TeMe.
JlopabaTbIBaTh CBOM KOHCIEKT JICKITUH, Jiejasi B HEM COOTBETCTBYIOIIHME 3aITUCH U3 PEKOMEHIOBAHHOM
OCHOBHOU U JIOTIOJTHUTEIBHOU JUTEpaTyphl, MHTEpHET-pecypcoB MO MPOOIEMHBIM BOITPOCAM.

nmabopaTopHble | BeimomHeHne mabopaTOpHBIX paboOT HAmpaBlIeHO Ha OO0OOIIEHWe, CHCTEMAaTH3aIiio, YriTyOieHue

paboThI TEOPETHUYECCKUX 3HAHW; (OpPMHUpOBAHHE YMEHWH NPUMCHATH IMOJYYCHHBIC 3HAHUS B MPAKTUICCKOU
NeSITeIbHOCTH; Pa3BUTHE aHATUTHYECKUX, MPOCKTHPOBOYHBIX, KOHCTPYKTUBHBIX yMEHHI; BBIPAOOTKY
CaMOCTOSTENILHOCTH, OTBETCTBEHHOCTH M TBOPYECKOH MHUIIMATUBBI. B X0/ BBINOIHEHUs 1a00OpaTOPHOI
paboThl CTyNEHT JOJDKEH IPOSBUTH YMEHHE CaMOCTOATENBFHO paboTaTh ¢ y4dyeOHOM M HaydHOU
nutepatypol, WHTepHeT-pecypcamMu, NpPOAEMOHCTPUPOBATh HAaBBIKA BIIAJICHUS KOMIIBIOTEPHOM
TEXHUKOHM M MakeTaMu NMPHUKIATHBIX IPOTpaMM COOTBETCTBYIOIIETO HazHaueHHs. KOHTPOIbHOM TOUKOM
nabopaTopHOi paboThl SBISIETCS €€ 3al[uTa. 3alluTa MPOBOJUTCS B YCTHOM (hOpMe: CTYACHT JOJDKEH
yMeTb OOBSICHUTh H 000CHOBATH KaKIBII BBITOTHCHHBIH ATAIl PaOOTHI.

camoctosa- | CamocrosTenpHas paboTa Mo JaHHON AMCHUIUIMHE BKIIOYAET: IOBTOPEHUE TEOPETHIECKOTO MaTepHaa,
TCJIbHas1 pa60Ta IOATOTOBKA K MPAaKTUYECKUM 3aHATHAM, PEHICHUC 3aJia4, BBIJJAHHBIX Ha TMPAKTUYCCKUX 3aHATHAX]
MOJTOTOBKA K MHUCHhMEHHBIM paboTaM, MOATOTOBKA K dSk3ameHam. Jltobas dopma camocTosITenbHOM
paboThl HavYMHACTCS C W3YYCHHs KOHCIICKTa JICKIUH, COOTBETCTBYIONICH YUeOHOM ©W HAay4YHOH
JUTEpaTypel, a TakkKe WHPOpPMANUU W3 PEKOMEHIOBaHHBIX HHTepHeT-pecypcoB. Bo Bcex
PEKOMEHAYeMBIX yYeOHHKAX W Y4YEOHBIX IOCOOHMSX COJAEPIKATCS KOHTPOJBHBIC BOMPOCH, KOTOPBIE
[IOMOTAIOT TIOBTOPUTH KIIOUEBbIE MOMEHTBHI COOTBETCTBYIOIEH TEMbl, M MNPAKTUYECKUE 3aJaHMUs,
HalleJICHHbIE Ha BBISIBJICHUE JIOTUYECKUX B3aUMOCBS3EH.

9K3aMeH DK3aMEH MPOBOJUTCS B YCTHOH (opme Mo OmjeraM, B KOTOPBIX COJEpIKATCS BOMIPOCH! (33aHUs) IO
BCeMy pazlieny AUCUUIUIMHBL. OLIeHMBAaeTCs BJaJIeHUE TEOPETHMYECKUM MaTepuajioM, €ro CUCTEMHOE
OCBOCHHE, B3aUMOCBSI3b OCHOBHBIX MOHSTHN JUCIUILTHHEI, CIOCOOHOCTh MPUMCHSTH 3HAHUS W YMEHUS
IpU PEUICHUW TPAKTHYSCKUX 3aJaHUM, NPHOOpPETEHHE HABBIKOB CaMOCTOSATENHFHOW paboThl. Jlis
MOJITOTOBKH K 9K3aMEHY PEKOMCHIyeTCs MOBTOPUTH BECh YUCOHBII MaTepHal Mo AUCIUILINHE, a TAKXKe
HCTIOB30BaTh OCHOBHYIO W JONOJHHUTENBHYIO JHTEpaTypy, HH(POpPMAIMio U3 PEKOMEHIOBAaHHBIX
Hurepuer-pecypcos.

10. Tlepeyenr WH(POPMANMOHHBLIX TEXHOJIOTHi{, MCHOJb3yeMbIX NPH OCYIIECTBJICHHH 00pPa30BATEIbHOIO



https://purecodecpp.com/
https://tproger.ru/video/advanced-cpp/
https://code-live.ru/tag/cpp-manual/

npouecca mo AUCHMILIAHe (MOAYJII0), BKJIWYAsA IepevyeHb NPOrpaMMHOr0 odecrnevyeHHss M HMH(OPMANUOHHBIX
CIPaBOYHBIX cHCTeM (MPH HEOOXOTUMOCTH)

[epeyeHp MHGPOPMALMOHHBIX TEXHOJIOTHH, HUCHOJB3YEMbIX HMPH OCYIIECTBICHUH 00pa30BaTEIbHOTO Hpolecca I10
JUCLMIUTMHE (MOIYIIO), BKIIOYAs IIEPeYeHb IMPOrPaMMHOI0 obecredeHHs W MHGOPMALMOHHBIX CHPaBOYHBIX CHCTEM,
npencrasicH B [punokenun 3 k pabodeil mporpaMme TUCIUATUIAHBL (MOIYIIA).

11. Onucanune MaTepHAJILHO-TeXHHYECKOH 0a3bl, HeOOXOAUMOW A OCYLIeCTBJIEHHs 00pa30BaTeJLHOI0
npouecca no JAUCUUIVINHe (MOAYJII0)

VYuebHas aymuropus Ne 60 (423600, Peciyonuka Tartapcran, r. EnaOyra, yn. Kazanckas, a. 89) nus npoBeneHus
3aHATUI JIEKIIMOHHOTO THIA, 3aHSATHH CEMHHAPCKOTO THIIA, TPYINOBBIX M WHIMBHIYaJIbHBIX KOHCYJIbTAlUH, TEKYIIEro
KOHTPOJISL ¥ TIPOMEXYTOUHON aTTeCTallMy, MOMEIIECHHE sl CaMOCTOSTeNbHON padoTel. KoMruiekT Mebenn (mocagouHbIX
Mmect) 29 mrt. Kommekt me6enu (ocagouHsix Mect) Juist penogasarens 1 mr. KomnblorepHsiil kiace: Komnbrotepsr intel
core i5 15 mt. Monutopsl ViewSonic 22d 15 wrt. IIpoekrop EPSON EB-535W 1 mr. MuTepaktuBHas nocka 1QBoard
DVT TNOS82 1 mrt. Tpubyna 1 mt. Korgununonep 1 mr. Hactennsie on ku 6 mt. lIkad nByxcTBopuaTslii ¢ monkamu 1
mrt. Beb-kamepa 1 mr. Brixom B UWHTepHEeT, BHYTPHBY30BCKas KOMITBIOTEpHas CETh, JOCTYI B 3JIEKTPOHHYIO
nHpopMannoHHO-00pazoBaTenbHyIo cpeny. Habop y4eOHO-HATIAIHBIX MOCOOHI: KOMIUIEKT MPE3CHTANI B JJIEKTPOHHOM
(dopmare 1o penogaBaeMon JUCHUIUIRHE 3-5 mmT.

YuebHas ayauropust Ne 27 (423600, Pecrryonmka Tarapcran, r. Ena0Oyra, yi. Ka3zanckas, 1. 89) anms mpoBeneHus
3aHATHI CEMHHApCKOTO THIA, TPYNIOBBIX W MHAWBUAYAIbHBIX KOHCYJBTAIMH, TEKYIIEro KOHTPOJII M HPOMEXYTOUHOH
aTTecTalMy, MOMEINIEHUE JJIsl caMOoCTOosATeNbHOW paboTel. Komrmiekt mebenn (mocanounsix MmecT) 24 mr.  Kommiekr
MeOenu (mocaJouHbIX MecT) s mpenogasatens 1 mr. Kommbrorepusiii knacce: komnbtoreps! Intel(R)Core(TM)i3 9 .
Mownutopsr Acer 21,5"" 9 mr. UurepaktuBHas gocka 1 wr. [Mapter 8 mr. lkad ¢ monouxkamu 1 mr. MenoBas gocka
nepenBmkHast 1 mrT. Brixonq B VHTepHeT, BHYTPHMBY30BCKas KOMIBIOTEpHas CETh, JOCTYIl B 3JIEKTPOHHYIO
HHPOPMAIMOHHO-00Pa30BaATEIILHYIO CPEY.

VYuebnas aymguropus Ne28 (423600, PecriyOommka TatapcraH, T. Ema0Oyra, yn. Kazauckas, a. 89) mis nmpoBeneHus
3aHATHI CEMHHApCKOTO THUIA, TPYNIIOBBIX W MHAMBUAYAIbHBIX KOHCYJBTALUH, TEKYIIETO KOHTPOIS M MPOMEXYTOUYHON
aTTeCTAINH, TOMEIICHNE JUI CaMOCTOATeIbHON paboTel. Kommekt Mebenu (mocagounsix Mect) 13 mr. Kommiekt mebenn
(mocamounbx MecT) I mpenopasarens | mT. KommbrotepHbiii kimacc: kommbtorepsl Intel(R)Core(TM)iS 10 .
MomnuTopsr Acer 21,5"" 10 mr. Ilapra 1 mt. lkad ¢ momkamu 2 mrt. MapkepHas mocka mepeapmkHas 1 mt. Tymba
3aKpbITas ¢ AByMs ABepuamu 1 mr. Beixon B MHTEpHET, BHYTpHUBY30BCKass KOMIIBIOTEPHAs CETh, JOCTYI B 3JIEKTPOHHYIO
HHPOPMAIHOHHO-00Pa30BaATEIILHYIO CPEY.

VYuebnas ayautopust Ne23 (423600, Pecriybnuka Tarapcran, r. EnabGyra, yn. Kazanckas, a. 89) nns mpoBeneHus
3aHATHH CEMHHAPCKOTO THIA, TPYMIIOBBIX M WHAWBUAYAIBHBIX KOHCYJIBTAI[UH, TEKYIIETO KOHTPOJS M MPOMEXYTOUYHOU
aTTeCTalluy, MOMELICHHE U1 CaMOCTOSTenbHON paboTel. KommekT mebenu (mocamounsix mect) 13 mT. Kommekr
Mebenu (1ocafouHbIX MecT) i npenogaBaress 1 mrt. Komnerotepusiid kiace: komnbiotepsl Intel(R)Core(TM)iS 10 .
Mownurops Acer 21,5"" 10 mr. [Tapra 1 wr. [lepensrknas gocka 6enas marautaas 1 wt. Hlkad 3akpsiteiii 1 mr. kad ¢
nosyoukamu 1 mr. Beixox B HTEpHET, BHYTPUBY30BCKasi KOMIIBIOTEPHASI CETh, JOCTYII B JICKTPOHHYIO HH()OpMaMOHHO-
00pazoBaTeNbHYIO Cpeay.

12. Cpeucn;a aJjanrTanvu npenojaBanvs JUCHUINJIMHBI K HOTpeﬁHOCTﬂM oﬁyqamumxcn HHBAJIMJI0B U JIMI C
OrpaHU4Y€HHBIMU BO3MOKHOCTAMH 3/10POBbS

IIpn HeoOxommMocTH B 00pa30BAaTENbHOM MPOIECCE TNPHMEHSIOTCS CISAYIOIIHE METOABl M TEXHOJOTHH,
oOJervaroniyie BOCIPUATHE WHPOPMANUH O0YYarOIIUMUCS WHBAIHIAMH U JIMIAMH C OTPAaHHYCHHBIMHA BO3MOXHOCTSIMH
3JI0POBBS:

- CO3JaHHME TEKCTOBOH BEpCHM JIIOOOTO HETEKCTOBOIO KOHTEHTA JUIi €ro BO3MOXHOIO NpeoOpa3oBaHUS B
aNbTepHATHBHBIE (DOPMBI, yIOOHBIE [T PA3IMIHBIX ITOJIb30BaTENeH;

- CO37aHHC KOHTEHTA, KOTOPBIA MOXXHO NPEACTABUTh B PA3IMYHBIX BUAAX O€3 MOTEpU JAHHBIX WIH CTPYKTYPEHI,
MIPEAYCMOTPETh BO3MOXKHOCTh MACIITAOMPOBAHUS TEKCTa W H300pakeHWH Oe3 ToTepu KadecTBa, NPEAYyCMOTPETh
JIOCTYITHOCTb YIIPaBJIE€HUS KOHTEHTOM C KJIaBUATYphlI;

- CO3/1aHHME BO3MOKHOCTEH [T 00y4aloMXCcsl BOCHPUHUMATh OJJHY H Ty K€ HH()OpMAaLnIo U3 pa3HbIX HCTOYHUKOB -
HarpuMmep, Tak, YTOOBI JIMIA ¢ HapyLIIEHWSMH CiIyXa NOJIydasd WH(OpManuio BU3yalbHO, C HapyLIEHUSMH 3pEHUS -
ayJMabHO;

- TNPHUMCHCHHUE TMPOrpaMMHBIX CpPCICTB, OGCCHG‘II/IBa}OH_II/IX BO3MOXHOCTb OCBOCHHUA HABBIKOB H yMeHI/II)'I,
(bOpMI/IpyeMBIX HHCHHHHHHOﬁ, 3a CUér AJIBTCPHATUBHBIX CHOCO60B, B TOM YHCJIE BHUPTYAJIbHBIX na60paT0pI/H71 u
CUMYJIAIUOHHBIX TCXHOHOFI/Iﬁ;

- TpPUMEHEHHE [UCTAHIMOHHBIX O00pa30BaTENbHBIX TEXHOJNOTHI [UIsd Mepenadyn WH(pOpMaluK, OpraHU3aluu
Pa3IMYHBIX (OPM HHTEPAKTUBHOW KOHTAKTHON pabOTHl OOydaromerocs ¢ MpernojaBaTesieM, B TOM YHCIIE BEOMHApOB,
KOTOpBIE MOTYT OBITh HCIOJb30BaHbI Ui MPOBEJCHUS BUPTYaIbHBIX JEKIUH C BO3MOXXHOCTBIO B3aUMOJCHCTBHUSI BCEX
YYaCTHHKOB JUCTAHIIMOHHOTO OOYUY€HHsI, POBEICHHSI CEMUHAPOB, BBICTYIUICHHS C JOKJIAJaMH U 3AIUThl BBIIOJIHEHHBIX
paboT, NpoBeIeHNS TPSHUHIOB, OPraHU3aIMH KOJJICKTHBHOM paboThI;



-  HOPUMCHCHHUC JUCTAHLHMOHHBIX OGpaSOBaTeJ'H)HLIX TEXHOJIOTHH A OpraHu3alu (bOpM TCKYLICIo U
MIPOMCIKYTOYHOT'O KOHTPOJIA;

- yBEIWYEHHE MPOJOJLKUATENFHOCTH CHAYd  OOYYArOIMMCS WHBAINAOM WM JIAIOM C OTPaHWYCHHBIMH
BO3MOYKHOCTSIMH 3710pOBbsi ()OPM MTPOMEKYTOUHOMN aTTECTAIUH 10 OTHOLIEHUIO K YCTAHOBJIEHHOHN MPOJIOIKUTETBHOCTH HX
cauu:

- MPOIOJDKUTENLHOCTH CHa4yM 3a4éTa WM SK3aMeHa, TPOBOANMOTO B MHUCBMEHHOM (opme, - He Gosee geM Ha 90
MUHYT;

- MPOAOIKUTEIHHOCTH TMOJATOTOBKH OOYdaromerocs K OTBETY Ha 3a4éTe WM DK3aMEHE, MPOBOAMMOM B YCTHOM
¢dopwme, - He Oonee yem Ha 20 MUHYT;

- IPOJAOPKUTCIIBHOCTU BBICTYIIJICHUA 06yqa10111eroc;1 IIpy 3a1uTe KprOBOﬁ pa60T1,1 - He Oosee ueM Ha 15 MUHYT.

IIporpamma coctaBieHa B coorBercTBuu ¢ TpeboBaHmsiME PI'OC BO n y4eOHBIM IUTAHOM IO HAIMPABICHUIO
44.03.01 "ITegarorugeckoe obpasoBanue)" u npodmiro moarotoBku "TexHOIOTHS U pOOOTOTEXHUKA" .
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1. CooTBeTcTBHE KOMIETEHIMIA ILIAHHPYEMBIM pe3yJIbTaTaM 00yueHHUs M0 TUCHUTIInHE (MOYJII0)

Koax u HamMeHoBaHMe
KOMIIETCHIIMHA

IIpoBepsieMble pe3yJibTAThI 00yUeHHsI 11
JAHHOM TUCHUTIHHBI

OneHoyHble  CcpeAcTBa  TeKyLIero
KOHTPOJIs " NPOMEKYTOYHOM
aTTecTalluu

OIIK-9 Cmocoben
TTOHUMATP TTPHUHITUITEL
paboTHI COBpEMEHHBIX
WHPOPMANOHHBIX
TEXHOJIOTUH U
UCIIONIb30BaTh UX JUIA
pereHus 3ana4d
poheCCHOHATBHOM
JEATEILHOCTH

3HaTh OCHOBHBIC TIPUHITUITEI PabOTHI
COBPEMEHHBIX HH()OPMALOHHBIX
TEXHOJIOTUIT ¥ CIIOCOOBI HX MCIOJIB30BAHUS
IUISL PELCHUs] CTAaHJAPTHBIX 3aJa4 1O
MIPOrPaMMHPOBAHUIO.

YMeTh IPUMEHSTh OCHOBHBIC TIPHHIIUTIBI
paboThI COBPEMEHHBIX HH(POPMALIHOHHBIX
TEXHOJIOTHI M UCTIONB30BATh UX IS
pelIeHHs CTAHAAPTHBIX 3a/1a4 110
POrPaMMHPOBAHHIO.

Bnanets noHMMaHUEM OCHOBHBIX
MIPUHIXIIOB pabOTHI COBPEMEHHBIX
nH(pOPMAIMOHHBIX TEXHOJIOTHI U HABBIKAMH
HX MCIIONb30BAHMs 71 PELICHUS
CTaHAAPTHBIX 10 IPOrPaMMHUPOBAHUIO.

Tekymuil KOHTPOJIb:

TecTupoBaHue 10 TEMaM

Tema 1. OcHoBBI A3bIKa CH++

Tema 2. Yrpasstoniie KOHCTPYKIIUT
Tema 3. Ykazarenu, CCbIJIKH, MaCCHBBI U
TEKCTOBBIE CTPOKHU

Tema 4. ®yHkuun

Tema 5. CTpyKTyphl, OOBCAMHCHHUS U
NepeYCICHUs

Tema 6. Kiaccel 1 0OBEKTHI

Tema 7. KOHCTPYKTOPBI U 1€CTPYKTOPHI
Tema 8. Ileperpy3ka oneparopoB

Tema 9. HacnenoBanue u BUpTyaibHbIE

GbyHKIAN

JlabopaTopHBIE PabOTHI IO TEMaM

Tema 1. OcHOBHI s13b1Ka C++

Tema 2. Ynpasnstone KOHCTPYKIIUI
Tema 3. Ykazarenu, CCbIIIKH, MaCCHBBI U
TEKCTOBBIE CTPOKHU

Tema 4. ®ynkuun

Tema 5. CTpyKTyphl, OOBCOWHEHHUS U
MIePEUHNCICHUS

Tema 6. Kiaccel 1 OOBEKTEI

Tema 7. KOHCTPYKTOPBI U 1€CTPYKTOPHI
Tema 8. Ileperpy3ka onepaTopoB

Tema 9. HacnenoBanue u BUpTyalbHbIe
byHKITUN

KontpospHas paboTa no remam

Tema 1. OcHOBHI s13b1Ka C++

Tema 2. Yrpasnstomiie KOHCTPYKIIUT
Tema 3. Ykazarenu, CCbIJIKH, MAaCCHBBI U
TEKCTOBBIE CTPOKH

Tema 4. ®yHkuun

Tema 5. CTpyKTyphl, OOBCOWHEHHUS U
TIepeUNCICHUS

Tema 6. Kimaccel 1 00BEKTHI

Tema 7. KOHCTpYKTOPHI B JeCTPYKTOPHI
Tema 8. Ileperpy3ka onepaTopoB

Tema 9. HacnenoBanue u BUpTyaJbHBIE

byHKITUN

IIpomesxkyTouHas aTTeCTALMA:
Dx3zamen

2. Kpurepun onennBanus c(popMHPOBAHHOCTH KOMITETEHIMI

Komne 3auTeHo He 3auTeHo
TeHLHA Boicoknii ypoBeHb Cpennnii ypoBeHb Hu3skmii ypoBens Hwuxe moporosoro
(OTIUYHO) (xopoo) (YAOBJ1€TBOPUTEIbHO) YPOBHS
(86-100 6an;10B) (71-85 6ansoB) (56-70 6ansoB) (Hey10BJIETBOPHUTEb
HO)
(0-55 6aj10B)
OIIK-9 | 3HaeT OCHOBHBIC NPHHIHUIIEI | 3HACT OCHOBHBIC 3Haer ornensHele | He 3Haer OCHOBHEBIE
paboThI COBPEMEHHBIX | MPUHITUIIBI pabOTHI TTPUHIIHAITBI paboThI | TPUHITUTIBI paboThI
WHPOPMAINOHHBIX COBPEMEHHBIX COBPEMEHHBIX COBPEMEHHBIX
TEXHOJIOTUH ¥ CIIOCOOBI WX | WHPOPMAITMOHHBIX MHPOPMAITMOHHBIX MHPOPMAITHOHHBIX
HCTIONB30BAaHUS JUISI PEIICHHSI | TEXHOJIOTHH M CIIOCOOBI MX | TEXHOJIOTHH M CIIOCOOBI | TEXHOJOTHHA M CIIOCOOBI




Komme
TEeHIHs

3auTeHo He 3auTeHo
Boicoknii ypoBeHb Cpennnii ypoBeHb Hu3kmii ypoBeHns Hwu:xe moporosoro
(0TJIMYHO) (xopouo) (YAOBJIETBOPUTEIBHO) YPOBHS
(86-100 6an10B) (71-85 6ann10B) (56-70 6a10B) (Hey10BJIETBOPHUTEIIH
HO)

(0-55 6aj0B)

CTaHOApTHBIX  3aga4y  II0
HPOrPaMMHPOBAHHIO

WCTIONB30BaHMS IS
pELICHUs CTAaHAAPTHBIX
3ajad 1o
IPOTpaMMUPOBAHHUIO,
JIOTTyCKaeT

HE3HAYHTENILHBIE OIIMOKU
IIpyu OTBETEC HA BOIIPOC HUJIN

peuicHun MOCTaBJICHHOM
3aJauyu

UX WCTIONBb30BAHMSA IS
pELICHUs] CTaHIapTHBIX

3amadq 1o
NPOrpaMMHPOBAHUIO,
JIONYCKaeT THIUYHBIE

OILHOKHU pu OTBETC Ha
BONpOC WM PCUHICHUHN
MOCTaBJICHHOH 3aJaun

UX WCTIONB30BAHUSA IS
pELICHUs] CTaHIapTHBIX
3amaq o
IIPOrpaMMUPOBAHUIO

YMeeT NpUMEHATh OCHOBHBIE | YMEET IPUMEHSATh YmMmeer npuMeHaTs | He ymeer npumeHsaTs
IIPUHIUIIBL paboTHI | OCHOBHBIC PUHIUIIBI OCHOBHBIE IPHHIUMBI | OCHOBHBIE IPUHIIMIIBI
COBPEMEHHBIX paboTHI COBPEMEHHBIX paboTBl COBpEMEHHBIX | pabOTBI COBPEMEHHBIX
nH(pOpMaMOHHBIX MH()OPMALTMOHHBIX MH()OPMATMOHHBIX nH(pOpMaMOHHBIX
TEXHOJIOTUII M HUCTONB30BaTh | TEXHOJIOTUH H TEXHOJIOTHI U | TEXHOJOTHH u
ux Juis pellleHus | UCHOIb30BaTh UX AJIS UCTIONB30BaTh WX AN | MCIONIB30BaTh HUX JUIA
CTaHAAPTHBIX  3aJad IO | peUIeHMs CTaHIAPTHBIX pelICHUs] CTAaHIAPTHBIX | PEUICHHs CTaHIAapPTHBIX
IIPOrPaMMHPOBAHUIO 3a1a4 110 3aj1a4 no | 3agay 1o

IIPOrPaMMHUPOBAHHUIO, IIPOrPaMMHUPOBAHHUIO, IPOrpaMMUPOBAHUIO

JIOITyCKAeT JIOIyCKaeT THUIIMYHBIC

HE3HA4YMTENbHbIC OMIMOKH | OIIMOKM IpU OTBETE Ha

IIPY OTBETE HA BOIIPOC WK | BOIPOC WIH PELICHUU

pElIeHNH NOCTABIEHHON MOCTaBJIEHHOMU 3a1a4K

3aJauu
Brnaneer nonnmanueM Bnageer nonnmanuem Bnaneer nonnmanuem | He Boageer
OCHOBHBIX IIPUHIUIIOB OCHOBHBIX IPUHIIUIIOB OCHOBHBIX IPUHIIUIOB | OHUMaHUEM

paboTBI COBPEMEHHBIX
nH(pOpMaMOHHBIX
TEXHOJIOTHI 1 HaBBIKAMH UX
HCTIOBb30BaHUS JUIS PELICHUS
CTaHJapTHBIX 337a4 M0
IIPOrPaMMHPOBAHHUIO

paboTHI COBPEMEHHBIX
MH()OPMALIMOHHBIX

TEXHOJIOTHI 1 HaBBIKAMU

MX MCIOJIb30BaHUS ISl
peLIeHUsI CTaHAAPTHBIX
3aj]a4 1o
NPOrpaMMUPOBAHUIO,
JIOIyCKaeT

HE3HAYNUTEILHBIE OITNOKH
TIPH OTBETE Ha BOIIPOC HJIH

PEIICHIH TOCTABICHHON
3aa49d

paboTHI COBPEMEHHBIX
HHPOPMAIMOHHBIX
TEXHOJIOTUHA U
HaBBIKAMHU UX
HCITOJIb30BaHUS IS
pelIeHus] CTaHAapTHBIX
3a7a4 110
MPOrPaMMHUPOBAHHUIO,
JIOTTYCKaeT TUITHYHBIE
OIIUOKY MPH OTBETE HA
BOTIPOC WITH PEIICHIH
IIOCTaBJIEHHON 3a0a4l

OCHOBHBIX IPUHLIUIIOB
paboTHI COBPEMEHHBIX
HHPOPMAIMOHHBIX
TEXHOJOTUH 1
HaBBIKAMH UX
HMCIIOJIL30BAHUS JIJIST
pellIeHus: CTaHIapTHBIX
3a11a4 1o
MIPOTPaMMHUPOBAHUIO

3. Pacnipenesienne oneHOK 3a (hOPMbI TEKYyIIEro KOHTPOJISI U IPOMEKYTOYHYI0 aTTeCTALMI0
4 cemecTp:

Tekymuii KOHTPOJIb:
Tekymuii KOHTPOJIb:
TectupoBanue

Tema 1. OcHoBHI s1361Ka C++

Tema 2.
Tema 3.
Tewma 4.
Tewma 5.
Tewma 6.
Tema 7.
Tewma 8.
Tema 9.

VYpasndoomue KOHCTPYKIUU
YkazaTenu, CCBIIKH, MAaCCHBEI M TEKCTOBBIE CTPOKH
OyHKIUH
CTpyKTypbl, 00bEANHEHUS U TIEPEUHUCIICHHS
Knaccel 1 00BeKTHI
KoHncTpykTOps! U 1ECTPYKTOPEI
Ileperpy3ka onepaTopoB
Hacnenosanue u BUpTyaibHble GYHKIMH

MaxkcnMaabHOe KomruecTBO 6asmos o BPC - 10.
JlaGopatopHbie paboThI

Tema 1. OcHoBbI s13b1Ka C++

Tema 2. Ynpapusioniie KOHCTPYKITHH
Tema 3. Ykazarenu, CChUTKHA, MACCUBBI U TEKCTOBBIE CTPOKHU




Tema 4. dyHkIuN

Tema 5. CTpyKTypbl, 00bSTUHEHUS U ITEPSUUCTCHHS
Tema 6. Knaccer 1 00beKTHI

Tema 7. KOHCTPYKTOpPBI U 1€CTPYKTOPBI

Tema 8. [leperpy3ka onepatopoB

Tema 9. HacnenoBanue u BUpTyalbHBIE (PYHKITIH

MaxkcumansHoe konudectso 0aimios o bPC - 30.

KonrponbHas padora

Tema 1. OcHoBHI s13b1Ka C++

Tema 2. Ynpasnsroliie KOHCTPYKIIUU

Tema 3. Ykazarenu, CChIIIKA, MAaCCUBBI U TEKCTOBBIE CTPOKHU
Tema 4. OyHKITIH

Tema 5. CTpyKTYpBl, 00BEINHEHHS U TTEPEUNCICHAS

Tema 6. Knaccel 1 OOBEKTHI

Tema 7. KOHCTpYKTOpPBI U I€CTPYKTOPBI

Tema 8. [leperpy3ka onepatopoB

Tema 9. HacnenoBanue u BUPTyasbHbIe (GYHKIHH

MakcumansHoe konudectso 0amos no bPC - 10.
Hroro 10+30+10=50 Gamios

I[IpomMe:xkyTouHasi aTTecTanus — 3K3aMeH — 50 6asoB.

ITpomexyTouHass aTTecTalys INPOBOAMTCS IIOCIE 3aBEPUICHHUS HW3YyYCHMS MAWUCHMIUIMHBI WIM €€ dYacTh B (opMe,
ompenensieMoll y4eOHBIM IUTaHOM 00pa30BaTENbHOM MPOTPaMMBI C IIENBIO OLECHHUTH paboTy O0O0ydaromerocs, CTEIEHb
YCBOCHHS TEOPETHUECKHUX 3HAHUH, YPOBEHb COPMUPOBAHHOCTH KOMITETCHINH.

[TpenoxaBarenb, MPUHUMAIOIINI 3K3aMeH 00eCIIeunBaeT CllydaiiHOe pacrpe/ie]IeHHE BapUaHTOB 3a4ETHBIX 3alaHUH MEXIy
o0ydJalomuMKcss C TOMOILIbI0 OWIETOB W/WJIM C IPUMEHEHHEM KOMIBIOTEPHBIX TEXHOJIOTHH; BIIpaBe 3a/1aBaTh
06y‘IaIOHIeMyCH JOMOJIHUTEJIbHBIC BOIIPOCHI U AaBATh AOTOJHUTECIIbHBIC 3aJaHUs IOMHUMO TEX, KOTOPBIC YKa3aHbI B ouiere.
DK3aMeH MpOBOAUTCA O Ouieram. B kaxkgom Omnere /1Ba OLEHOYHBIX CPEACTBA: YCTHBIN MM IHUCBMEHHBIH OTBET Ha
BOIIPOC U NPAKTUUECKOE 3aJaHUE.

VCTHBIN Uau MUCbMEHHBIN 0TBET — 20 GasuIoB.

[paktnueckoe 3ananue — 30 6amIoB.

Hroro 20+30=50 6amios.

Ob1ee KorIecTBO OAIIOB TI0 AUCIUILINHE 32 TEKYIIHHA KOHTPOJIb U MPOMEXYTOUHYI0 arTectaruio: 50+50=100 damnos.

CooTBeTcTBUE OAJIOB U OIIEHOK:
Jos 3k3amena

86-100 — orynyHoO.

71-85 — xoporio.

56-70 — yIOBICTBOPHUTENBHO.
0-55 — HeyI0BIETBOPUTEIIHHO.

4. OueHOYHBIE CPEACTBA, MOPSIAOK HX MPUMEHEHHS U KPUTEPHH ONEHHBAHUS
4.1. OueHoYHbIE CPECTBA TEKYIIEr0 KOHTPOJIS

4.1.1. TectrupoBanue

Tema 1. OcHoBbI s13b1Ka CH++

Tema 2. Ynpasnsrouiyie KOHCTPYKIUU

Tema 3. Yka3aTenu, CCBUIKH, MACCHUBBI U TEKCTOBBIE CTPOKH
Tema 4. OyHKIIH

Tema 5. CTpyKTypbl, 00beTUHEHUS U TTEPSUUCITCHHS

Tema 6. Knaccel 1 00beKTHI

Tema 7. KOHCTPYKTOpPBI U 1€CTPYKTOPHI

Tewma 8. [leperpy3ka onepaTopoB

Tema 9. HaciienoBanue u BUpTyaIbHbBIC (DYHKIIHH.

4.1.1.1 IopsAaaok NpoBeieHUs H MPOLEAYPA OLeHUBAHUS
TectupoBaHue NPOXOIUT B INHMCHMEHHOW ()OPME WM C HCIOJIB30BAHHEM KOMIBIOTEPHBIX cpencTB. OOywarommics
NOJIy4aeT OINpeleNEHHOE KOJMYECTBO TECTOBBIX 3anaHuil. Ha BblnosiHeHne Bhlaensercs (QUKCUpOBaHHOE BpeMs B



3aBUCHMOCTH OT KOJHMYeCTBa 3afaHuil. OLeHKa BBICTABISIETCS B 3aBUCHMOCTH OT HPOLIEHTA MPABHIBHO BBITOTHEHHBIX
3ananuii. TecTupoBaHue MPOBOAUTCS 1O BapuaHTaM. B kakmom Bapuante — 20 TECTOBBIX 3aaHHUM.
Hwxe npuBenens! npumepHsie 3ananus. [lomHbIH OaHK TECTOBBIX 3aaHUI XpaHUTCS Ha Kadepe.

4.1.1.2. Kputepuu oueHUBaHUS
9-10 6any10B cTaBHUTCH, ec/IU 00yUaroLuiicss Habpax:
86% TpaBHIBHBIX OTBETOB H OoJiee.
7-8 6aJJI0B cTaBUTCSI, €CJIH 00yYatonuiica HadpaJ:
Ot 71% 1o 85 % mpaBUIBHBIX OTBETOB.
5-6 6a/510B cTaBUTCSI, €CJIM 00yYatonIuiica HadpaJ:
Ot 56% 10 70% mpaBUIILHBIX OTBETOB.
0-4 6aJu1a CTABHTCH, €CJIN 00yYAIOLIHIICST HAGpA:
55% mpaBUIBHBIX OTBETOB M MEHEE.

4.1.1.3. Conepsxanune OlEHOYHOT0 CPeACTBA

Tema 1. OcHoBbI a3bIKa C++

Tema 2. Ynpapasiioniue KOHCTPYKIMH

Tema 3. Yka3zareJi, CCbIJIKH, MACCMBBI M TeKCTOBbIE CTPOKHU
Tema 4. DyHKIIUM

Tema 5. CTpyKTYpBbI, 00beIMHEHNS U TePeYUcIeHus!

1. dyHKIUs BEIYKUCIIAET TPOU3BECHUE ABYX unces. McxoaHble naHHbIe BBOAATCS ¢ KilaBHaTypbl. Kakue npoBepku
11eJ1ec000pa3Ho BBECTH B IIPOTpaMMe:

a) IPOBEPKA, YTO MUCXOTHbIC JAHHBIC SBISIOTCS YUCIAMH

0) MpOBEPKHU HE HY>KHBI, BCE BO3MOXKHBIE OITHOKH OTIOBUT KOMITMIISITOP

B) MPOBEPKA NCXOHBIX JTAHHBIX HA PABEHCTBO HYJIO

2. Jlis "yero nmpeaHa3zHadueH onepaTop namespace:

a) 7L UCTIONb30BAHMS KJIACCOB, MEPEMEHHBIX U (QYHKIMH U3 APYTUX MOJYJIEH MPpOrpaMMbl O3 NCTIOIb30BAHMS
3aroJIOBOYHBIX (aiiiioB

0) JuIsl 3aKJIFOUEHUSI B TPYIITY OOBSBICHHUI KJIACCOB, IEPEMEHHBIX M (DYHKIUH B OT/IENIBHBII KOHTEKCT CO CBOMM HMEHEM
B) JUIs 3aKIIFOUSHHMS B IPYIIY OOBSBICHUN KJIACCOB, TIEPEMEHHBIX U (DYHKIHMH JUIsi HCIIOJIb30BAHUS TOJBKO B TEKYIIEM
MOJyJe

3. Kakoil u3 KOMIIOHEHTOB MOKET BXOJUTh B MHTETPUPOBAHHYIO CPEY IPOrPAMMHUPOBAHHUSL:

a) HaJaIuuK

0) TOBOTUHK

B) OTJIATYUK

4. Kaxo# 13 KOMIOHEHTOB MOXKET BXOJNTh B HHTETPUPOBAHHYIO CPEy IPOrpPaMMHUPOBAHMS:

a) TeKCTOBBIN pe/laKTop

0) TEKCTOBBIN TUPEKTOP

B) TEKCTOBBII MOJIEPATOP

5. Kakoii n3 KOMIIOHEHTOB MOKET BXO/UTh B HHTETPUPOBAHHYIO CPEY IPOTPAMMUPOBAHHMSL:

a) perymsaTop

6) noMHHATOP

B) KOMITHJIATOP

6. Eciir onpenienena onepariyst BRIMUTAHUS IS IBYX 00BEKTOB KJlacca A, a oreparus mpeodpa3oBaHus K int He
oTpeieNieHa, yTo Oy/1eT BRI3BAHO MpH:

Aal,a2,a3=5;

a3 =al —az;

a) TOJIBKO OTIepaIHs BIYNTAHUS

0) mpowm3oiieT onmoKa

B) MpeoOpa3zoBaHue K IEIOMY

7. Kakoii n3 HabopoB nepeuncisieMblX 3HaUCHUH 3aIUcaH MPaBUIILHO!

a)enum {a,b=3,c=4,3};

06)enum {a,b,3,4};

B) enum {a,b=3,c,d };

8. B "em pa3znnune UCTIONB30BaHMS CIEAYIONINX BeIpakeHni #include <...> u #include «...»:

a) pa3uydre 3aKII0YaeTCs B METO e TIOMCKA MPETpOIecCOpOM BKITIO9aeMoro (aiina

0) B pa3iM4yKy MCIOIb30BAHMUS 3ar0JIOBOYHBIX U UCXOHBIX (hailiioB

B) HET pa3auuuii

9. Uemy OyneT paBeH pe3yJibTaT BbIUMCICHUS BhIpaskeHus: int d=5; bool b = true, c; ¢ = (!b||(d>3)):

a) Ommbka KoM TOpa

0) false

B) true



10. Eciiu B apu)MeTn4ecKoM BBIPKEHUN YJaCTBYIOT IIETbIi U BEIIECTBEHHBIH ONEPaH/IbI, TO:
a) omMOKa KOMITHJISITH

0) TeTIBIN THIT TIPUBOIUTCS K BEIICCTBCHHOMY

B) BEIIECTBEHHBIH THIT IPUBOIUTCS K LIEIOMY

11. VkaxuTte B KAKOM BBIPAKEHUU MPOU30IIET NOTEPS] TOUHOCTH:

a) int i; float x =2.134, y =3.14; i = x/y;

0) short i = 0x3; float x =2.7, v; v=1+X;

B) float M = 235.2; double Z=3; Z *= M;

12. Ecnii mociie BEIpayKeHUsI CTOUT TOYKA C 3aIlsITOMH, TO:

a) BBIP@KCHUE BBIYHCIISICTCS, @ €r0 3HAUYCHUE 3aIIOMUHACTCS B CIICIMAILHOM MepeMEHHOI, KOTOPYIO MOYKHO HCIIOJIb30BATh
B CJIEAYIOIIEM OIllepaTope

0) 9TO OmepaTop-BhIpaKEHNE, JCUCTBHE KOTOPOTO 3aK/II0YACTCS B BHIUNCICHUHU BBIPAYKCHUS
B) BBIP@)KCHNE BBIUUCIISIETCSI TOIBKO €CJIU NIEPBOH CTOMT OTIEpALsl IPUCBANBAHUS

13. Yro u3 cebs mpeacTaBiseT JMHAMUIECKOE BBIICICHHUE TTAMSTH!

a) MaMsATh MOJT 00BEKT (TIEPEeMEHHYI0) MOKET BBIICIATHCSA HE cpa3y, a B Iporiecce paboThl MPOrpaMMBbl, OCBOOOKICHHE
MAMATH IPOU3BOIUTCS BPYUHYIO

0) maMATh 0 00BEKT (IEPEMEHHYI0) MOXKET BBIJICIATHCS HE Cpasy, a B Iporecce padoThl MPOrpaMMbI, OCBOOOKICHIE
MaMATH POU3BOIUTCS aBTOMATHIECKH 110CTIE 3aBEPIICHHMS IIPOTPaMMBI

B) MaMsITh 10J1 O0BEKT (TIEPEMEHHYI0) BBIJIECISETCS KaXK/IbIH pa3 MpH 0OpalleHnH K epeMEHHOM
14. OT™MeTBTE HCTHHHOE BBICKA3bIBAHNUE!

a) epeMeHHasi HHUIMAIN3UPYETCs, TOTOM OObBSBIISIETCS

0) nepeMeHHast 0OBSBISIETCS, TOTOM WHUIUATM3UPYETCSI U U3MEHSIETCS

B) NepeMeHHast O0BSBISICTCS, [IOTOM U3MEHSIETCS

15. Kakue onepanuu noJatTcs neperpysKe:

a) YHapHbBIC 1 OMHAPHEIC

0) ToNBEKO OWHApHBIC

B) TOJIBKO YHApHbIC

16. Ilepemennas Tuna signed char MokeT MPUHUMATH 3HAYCHUS:

a) TOJIBKO CHMBOJIOB aHIIIMICKOTO anaBuTa, (P U CUMBOIA TOAYCPKHUBAHUS

0) 13 MepBOIi MOJIOBUHBI KOJOBOH TaOIHIIBI

B) TOJIbKO M3 andasura si3bika C++

17. Ilepemennast tuna signed char MOXeT IPUHUMATH 3HAUCHHS

a) TonpKO 13 andasuta s361ka CH++

0) TOJILKO CUMBOJIOB aHTJIMUACKOTO ajdaBuTa, HUp 1 CUMBOJIA MO YEPKUBAHUS

B) oT -128 mo 127

18. B mepemenHoit Trma unsigned char MOXHO XpaHUTh YHCIIO:

a) -213

6) 213

B) 1213

19. B nmepemenHoit Tuma unsigned char MOXHO XpaHUTh YHCIIO:

a) -13

0) 1213

B) 13

20. YeMy paBHO YHCIIOBOE 3HAUYCHUE BhIpaxkeHUs e/2*a-abs(e)*le0 npue =4, a=2:

a)3

6)0

B) 1

21. BeiOepure npaBmIIbHOE YTBEPIKACHHE!

a) LeJI0N epeMEHHOI MOYKHO ITPUCBOUTD BEIIECTBEHHYIO KOHCTAHTY

0) 1eJoii KOHCTaHTE MOXKHO IIPUCBOMTH LIEIYIO IEPEMEHHYIO

B) [1€JIOW KOHCTAHTE MOKHO TIPUCBOMTH BELIECTBEHHYIO TIEPEMEHHYIO

22. BeiOepure npaBmIIbHOE YTBEPIKICHHE!

a) [eNoif KOHCTaHTEe MOKHO MPHUCBOUTH IIETYI0 IEPEMEHHYIO

0) 1en0l MIepeMEeHHOW MOYKHO TIPUCBOUTH LETYI0 KOHCTAHTY

B) LIEJIOW KOHCTAHTE MOKHO TIPUCBOUTH BEHIECTBEHHYIO IEPEMEHHYIO

23. Yemy paBHO 3HaueHHE BeIpakeHus (a && ! b || ¢), rae a, b u ¢ -Benmmuunns! THIA bool, nMetomue 3HaueHus false, true u
true COOTBETCTBEHHO:

a) false

0) yes

B) true

24. Kakoe BbIpa)KEHHE HE CO/IEPIKAT CHHTAKCUUECKHX OIIHOOK:

a) sin(abs(0.6(e*3))



0) ((cos(3*a+1.*abs(x))))

B) a*exp(t)\(2t)

25. Kakoe BeIpa’keHHE HE COJIepKaT CHHTaKCHIECKHUX OIMNOOK:

a) a*exp(t)\(2t)

0) sin(abs(0.6(e*3))

B) 0XCCO00*.34E-4/_do/k-2

26. Yemy paBHO YHCIIOBOE 3HAUCHHE BBIpKEHHUs sqrt(4)+142/20%2:
a)5

0) 16

B)9

27. Kakas u3 cneayrolux onepanuii sizbika C BBIMOTHIETCS ClIpaBa HaJIEBO:
a)=

0) ->

B) ]

28. Kakoe BbIpa)KE€HHE HE COAEPKHUT CHHTAKCHUECKHUX OITHOOK:

a) (-0.18)*a)/(r-0.2*t)

0) (-0.18)*a)\(r-0.2*t))

B) -0.18%*a/r-0.2*t

29. [pu ucnonszoBanuu B mporpamme Gynkiun scanf Tpedyercs pa3aessiTh YUCIOBbIC 3HAYCHUSI BEIMYMH [IPU BBOJE TIPH
TIOMOIIIH:

a) Haxxatus kaaBuil TAB nmn ENTER

0) KJIaBHII Kypcopa

B) mpo0esa Ui 3amaToi

30. Ilpu ncionp3oBanuyu B mporpamme (GyHKIuK scanf TpedyeTcs pa3AeiaTh YHCIOBbIC 3HAUCHHS BEJIMUUH PU BBOJIE TIPH
TTOMOIIIH:

a) mpobera Wi 3amAToi

0) mo KpaifHeil Mepe oHOTO Tpodera

B) KJIABHII Kypcop

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
a 0 B a B 0 B a B 0 a 0 a B B
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
0 B 0 B 0 a 0 B 0 B 0 a B a 0

Tema 6. Knaccobl 1 00beKTBI

Tema 7. KOHCTPYKTOPHI U AeCTPYKTOPBI

Tema 8. Ileperpy3ka onepaTopon

Tema 9. HaciienoBanue 1 BUPTyaabHble (PYHKIMHU

1. Kaace - 370:

a) mo0O0# THI TaHHBIX, OMIPEAEIIeMbIA MOJb30BaATEIEM

0) THUII JaHHBIX, ONpPEIeIsIeMbIH TTOIB30BATEIEM U COUETAIONINN B cebe JaHHbIe U PYyHKIIUN UX 00paboTku
B) CTPYKTypa, IJs KOTOPOH B mMporpaMMe UMeroTcsl pyHKIIUU paboTHl ¢ HEIO

2. BoiOepuTe npaBujibHble YTBEP KICHUSA:

a) 10 yMOJIYaHMIO WICHBI Kjacca UMEIOT aTpulyT private

0) MO YMOJYaHUIO YJEHBI Kjlacca UMEIoT aTpuoyT public;

B) WICHBI KJIaCCa UMEIOT JOCTYII TOJBKO K 3JIeMeHTaM public;

') 2JIEMEHTHI KJlacca ¢ aTpuOyTOM private JJOCTYIHBI TOJIBKO WiIeHaM Kiiacca

3. [lepeonpeneneHue onepanuii UMeeT BH/I:

a) UMs_KJjacca, KJII0UYeBOe CIOBO operation, CHMBOJI OTIepaIuu

0) UMs_KJiacca, KJII0UeBOe CJIOBO operator, CHMBOJ OIlepaluu, B KPYTJIbIX CKOOKaX MOTYT OBbITh yKa3aHbI
apryMeHTBI

B) UMS_KJlacca, KJII0UeBOE CJIOBO operator, CIUCOK apryMEHTOB

I') UMsl_KJiacca, 1Ba JIBOCTOUHMS, KJIIOUYEBOE CIOBO Operator, CHMBOJ OTepaIuu

4. O0BbeKT - 3TO

a) mepeMeHHas, coJiepKalas ykasaresb Ha Kiacc

0) sK3eMILIsIp Kilacca

B) KJIaccC, KOTOPBIH COAEPKUT B ceOe TaHHBIE U METOBI UX 00paboTKH

5.Tect. UnenaMu Kjaacca MOTYyT ObITh

a) KaK MmepeMeHHbIe, TaK U QYHKIIMH, MOTYT OBITh OOBSBIICHBI Kak private u kak public
0) ToJIbKO (DYHKIIMH, OOBSABICHHBIE KaK private

B) TOJIBKO TIepeMEHHbBIC U QYHKIIUU, OOBSIBICHHBIC KaK private

I') TOJIBKO MEpEMEHHBIE U QYHKIMH, 00bsIBICHHBIE Kak public

6. Uto Ha3pIBaeTCd KOHCTPYKTOpPOM?



a) METOJI, UMsI KOTOPOTO COBIAJAacT C UMEHEM KJlacca U KOTOPBIH BBI3BIBACTCSI aBTOMATHYECKH PHU CO3JIaHUH
o0beKTa Kjacca

0) MeTox, M1 KOTOPOTO COBHAJAET C MMEHEM KJlacca M KOTOPBIH BBI3BIBACTCSA aBTOMATHUECKHU MIPU OOBSIBICHUH
kjacca (10 co3aHus 00beKTa Kilacca)

B) METOJI, UMl KOTOPOTO HEOOA3aTEIbHO COBMAAAET C UMEHEM Kilacca U KOTOPBII BBI3BIBACTCS MPU CO3TaHUN
00BeKTa Kacca

I') METOM, UM KOTOPOT'O COBIAJAET C HMEHEM KJIacca M KOTOPBIH HEOOXOANMO SIBHO BBI3BIBATh U3 I'OJIOBHOU
MpOTpaMMBI IPH 00BABICHUH 00BEKTa KiIacca

7. BoiOepuTe NpaBuJbHbIE YTBEPKACHUS

a) y KOHCTPYKTOpa MOT'YT OBITH ITapamMeTphl

0) KOHCTPYKTOpP HACIEyeTCs, HO JIOJDKEH OBITh MEeperpykeH

B) KOHCTPYKTOP JOJDKEH SIBHO BBI3BIBATHCS BCErja nepej oO0bsBIeHUEM 00beKTa

I') KOHCTPYKTOP BBI3BIBACTCS aBTOMATHYECKH IPH OOBSBICHUU 00bEKTa

1) 0OBSBICHHUE KAXKJOTO Kjlacca JOJIKHO COAEPHKATh CBOW KOHCTPYKTOP

€) ecu KOHCTPYKTOP HE CO3/1aH, KOMIIHUIATOP CO3/1aCT €ro aBTOMAaTHUECKHU

8. OTmMeTbTe NpaBHJbHBbIC YTBEPKACHUS

a) KOHCTPYKTOPBHI KJIacca HE HACIEAYIOTCS

0) KOHCTPYKTOPOB KJIacca MOXET OBITh HECKOJIBKO, UX CHHTAKCHC ONpeaesieTcs] IPOTPAMMHUCTOM

B) KOHCTPYKTOPOB KJlacca MOXKET OBITh HECKOJIBKO, HO MX CHHTAKCHUC JOJIKEH IO JIUHATHCS NMPABUIAM NEPErpy3KH
byHKIHI

I') KOHCTPYKTOP BO3BpallaeT yKa3aresb Ha 00BEKT

1) KOHCTPYKTOp HE BO3BpalllaeT 3HAUCHHE

9. Urto Ha3bIBaeTcs AeCTPYKTOPOM?

a) MEeTOJ, KOTOPBIM YHUUTOXKAET 00BEKT

0) MeTOJI, KOTOPBIH yIalsIeT 00BEKT

B) METOJI, KOTOPBIH OCBOOOXKIAET NaMsATh, 3aHUMAEMYIO0 00BEKTOM

I') cucTeMHas PYHKIUsS, KOTOPast OCBOOOKIAET MaMsITh, 3aHUMAeMyI0 00bEKTOM

10. BriGepuTe npaBu/IbHbIE YTBEePKIACHUSA

a) JECTPYKTOP - 3TO METOJ KJlacca, IPUMEHIEMBIH A yadeHnust 00beKTa

0) 1eCTPYKTOp - 3TO METOJ Kjacca, IPUMEHSIEMbIH ISl 0CBOOOXKICHHS MaMsITH, 3aHUMAEMOH 00BEKTOM

B) JIECTPYKTOP - 3TO OT/JeJbHas (yHKIHS TOJOBHOW MPOrpaMMBbl, IpUMEHseMast Il OCBOOOXKICHHS MaM ATH,
3aHUMaeMOM 00bEKTOM

I') IECTPYKTOp HE HACIEYeTCs

J1) JECTPYKTOP HACIEYETCs, HO JIOJDKEH OBITh IeperpyxkeH

11. Yro Ha3bIBaeTCsl HACTEeAOBAHUEM?

a) 9TO MEXaHM3M, IMOCPEJCTBOM KOTOPOI'0 MPOU3BOIHBII KJIACC MOJyYaeT 3JIEMEHTBI POJUTEIBCKOTO U MOXKET
JIOTIOJTHSITh TN00 U3MEHSTh UX CBOHCTBA U METOIbI

0) 9TO MEXaHU3M IepeoTpeiesIeHHsI METOA0B 0a30BOTO Kjlacca

B) 9TO MEXaHH3M, IIOCPEJICTBOM KOTOPOTO MPOM3BOIHBIN KJIacC MOJIy4YaeT BCe MoJjsi 0a30BOTO Kiacca

') 3TO MEXaHU3M, TOCPEACTBOM KOTOPOTO NMPOU3BOIHBIN KIACC MOJTYYAET IEMEHTHI POJUTEIBCK OT0, MOKET MX
JIOTIOJTHUTH, HO HE MOXET IepeornpeIenTh

12. BoiOepuTe npaBUjIbHOE 00bABIECHHE MPOU3BOTHOIO KiIacca

a) class MoreDetails:: Detalils;

0) class MoreDetails: public class Details;

B) class MoreDetails: public Details;

r) class MoreDetails: class(Details);

13. BoiOepuTe npaBUIbHbIe YTBEPKACHUSA:

a) eclid AJIEMEHTHI Kjlacca 00bsIBICHBI KaK private, To OHM JOCTYIHBI TOJIbKO HACIEJAHUKAM KJacca, HO He
BHEIIHUM (yHKIHSIM

0) eciu 2JIeMEHTHI Kilacca 0OBbSBICHBI KaK private, TO OHM HEJIOCTYNHBI HU HaclleJHUKAM Kjlacca, HU BHEIIHUM
GyHKIHASIM

B) €CJIM 2JIEMEHTHI 00BsIBJICHBI Kak public, To OHM AOCTYIHBI HACJIEIHUKAM KJIacca, HO He BHEITHUM (QYHKIUAM
') €CJIM AJIEeMEHTHI 00bsIBICHBI Kak public, TO OHM TOCTYIHBI ¥ HACJIEJHUKAM KJjlacca, U BHENIHUM (QYHKIUSM
14. Bo3MOKHOCTH ¥ CII0CO0 00paleHusi MPOM3BOHOI0 Kjacca K 3J1eMeHTaM 6a30BOro onpejessieTcs

a) KIoYaMu goctyma: private, public, protected B Tesne mpou3BOgHOTO Kitacca

0) TOTBKO KJIIOYOM JOCTyIa protected B 3arosioBke 0OBABICHUS MPOU3BOJHOTO KiIacca

B) KJIIOYaMHM JOCTyna: private, public, protected B 3arogoBke 00BABICHHS MPONU3BOJIHOTO Kiacca

I') KJII0YaMu TocTyma: private, public, protected B Tesie 6a30Boro kKiacca

15. BeiOepuTe npaBuJIbHbIE COOTBETCTBHSA MekAYy cenudukaTopom 0a30BOro Kjaacca, KJIHWYOM A0CTyNa B
00bSABJIEHNH MPOM3BOAHOIO0 KJacca H MPaBaMHu J0CTYNa NPO3BOJAHOIO Kjacca K 3jieMeHTaM 06a30BOro

a) K04 gocTyna - public; B 6a30BoM Kiacce: private; mpaBa 10CTyna B IPOU3BOIHOM Kjacce - protected

0) k04 ocTymna - a1000i; B 0a30BOM Kjacce: private; mpaBa J0CTyla B IIPOHU3BOJHOM KJlacce - HET MpaB

B) K104 gocTyma - protected unu public ; B 6a3oBoM kiacce: protected; nmpaBa qocTyna B IpOU3BOJAHOM Kjacce -



protected

) KJII04Y IOCTyma - private; B 6a3oBoM kiacce: public; mpaBa qoctyna B mpou3BoaHOM kiacce - public
II) K04 TocTyna — 00oii; B 6a3oBoM Kiracce: public; mpaBa mocTyma B MpOM3BOJHOM KJlacce — TaKHe XKe, KaK

KJIIOY JIOCTyHa
16. IpyxecTBeHHasi pyHKUUSA - ITO

a) GyHKIUS Jpyroro Kiacca, CpeiH apryMEeHTOB KOTOPOW eCTh 3JIEMEHTH! JaHHOTO Kiacca
0) dyHKIHA, 00BABICHHAS B KJacce ¢ aTpudyToM friend, HO He ABIAIOIIASNCS WICHOM KJacca;

B) GYHKIHS, IBISIONMIAICS YICHOM Kiacca U 00bsABICHHAS ¢ aTpuOyToM friend;
r) GyHKIUS, KOTOpas B IpYroMm Kiacce 0O0bsIBICHA KaK APYKECTBEHHAs JaHHOMY
17. BeidepuTe npaBUJIbHbIE YTBEPIKACHUSI:

a) ogHa (QYHKIUS MOXKET OBITh APYKECTBEHHON HECKOJBKHUM KilaccaM

0) npyxecTBeHHass QYHKIUS HE MOXET OBITh OOBIYHON (PYHKIIMEH, a TOJBKO METOJOM JIPYyroro Kjiacca
B) IpyXecTBeHHasi QYHKIUs 00BSBISIETCS BHYTPH Kilacca, K dJIEMEHTaM KOTOPOTO el HY)KEH JI0CTyI

T') Ipy’XeCTBEHHAs PyHKIUA HE MOKET OBITH METOJOM JIPYTOTO Kiacca
18. lla610H pyHKOHUH - ITO...

a) ompezaencHue GpyHKINU, B KOTOPOH THUITy 00pabaThIBaeMBbIX JaHHBIX IPUCBOCHO yCIOBHOE 0003HAUCHUE

0) mporoTun GpyHKINH, B KOTOPOM BMECTO UMEH MapaMEeTPOB yKa3aH yCIOBHBIH THII

B) onpeaciicHue q)yHKI_[I/II/I, B KOTOPOM YKa3aHbl BO3MOJXHbBIC BAPHUAHTHI TUIIOB O6pa6aTBIBaCMHX nmapamMeTpoB
F) onpeaciIcHue (I)yHKL[I/II/I, B KOTOPOM B IPOTOTHUIIC YKA3aH YCJIOBHBIﬁ THUII, a B OOIPCACIICHUHN YKAa3aHbl BApUAHTBI

THIIOB 00pabaThIBaeMbIX [TapaMeTpPOB
19. Ins gocTyna K 3j1eMeHTaM 00beKTa HCIO0Ib3YI0TCS:

a) npu oOpalleHnu Yepe3 UMsi 00beKTa — TOUKa, PU OOpAIEHUH Yepe3 yKa3aTellb — Olepaius «->»

0) npu oOpamieHnn Yyepes uMsi 00beKTa — JiBa JIBOCTOUHSI, IPU 0OpallleHUH Yepe3 yKa3aTelb — ONMepaius «TouKa»
B) npu oOpalieHuu Yepe3 uMsi 00beKTa — TOUKa, MPU 00palleHNH Yepe3 yKa3aTelb — JBa JBOCTOUMS
I') Ipu oOpalieHnn yepe3 uMs 00beKTa — J1Ba ABOCTOUHMS, IPU OOpalEeHNH Yepe3 yKa3aTelb — Olepaus «->»

20. [Tonumoppusm — 310 :

a) CpeACTBO, MO3BOJISIONICE HCIIOIB30BATh OJJHO UM i1 0003HAUYCHUS ACHCTBUM, OOMIMX JJIS POIACTBECHHBIX

KJIaCcCOB

6) CpCACTBO, NO3BOJIAOIICC B OAHOM KJIACCE UCIIOJIb30BATh METOAbBI C OAMHAKOBbIMU UMCHAMMU,

B) CpeACTBO, MO3BOJIAONICC B OJHOM KJIACCE UCIIOJIb30BATh METOAbBI C PA3HBIMU UMEHAMU JJI BbIIIOJHCHUA

OJMHAKOBBIX JEeHCTBUHN

T') CpeJCTBO, MO3BOJISIONIEE MEePErpy)aTh QYHKIUU JJIsl paOOThHI ¢ Pa3HBIMU TUIIAMH UM PA3HBIM KOJTUYECTBOM

apryMeHTOB.
21. lMonumMoppu3mM peaan3oBaH Yyepe3 MeXaHU3MBbI:

a) neperpy3ku QyHKIUH, BUPTYalbHBIX QYHKIIUH, 11a0JIOHOB

0) neperpysku GyHKIHI, HACICJOBAHUS METOI0B, I1a0JI0HOB;

B) HACIIEIOBAHHS METOJOB, BUPTYAIbHBIX (YHKINH, IIA0TOHOB
') meperpy3ku QYHKIHH, HACIEOBAHUS, BUPTYaIbHBIX (DYHKIIUH.
22. BupTyajibHbIMH HA3BIBAKOTCH (PYHKIMH !

a) q)yHKHI/II/I 06a30BOTO KJacca, KOTOpPbIC MOTYT OBITH nepeonpeaciiCHbl B IPOM3BOJHOM KJjacce

6) q)yHKI_[I/II/I 06a30BOTO Kj1acca, KOTOPbIC HE UCIIOJB3YIOTCA B HPOU3BOJHOM KJIACCC;

B) pyHKIMH 0a30BOT0 Kiacca, KOTOPbIE HE MOTYT OBITH IIEpeoNpeiesieHbl B 0a30BOM Kiacce;

r) GyHKIMHY IPOU3BOJHOIO Kilacca, HepeonpeieieHHble OTHOCUTENIBHO 0a30BOr0 Kiacca

23. Monumoppu3m B 00beKTHO-OPUEHTHPOBAHHOM NMPOrPAaMMHPOBAHUHU pPeasiu3yeTcsi:

a) yepe3 MEXaHU3MBI Meperpy3ku (GyHKIUHA U oneparuii), BUpTyaJIbHbIe QYHKINH U IMIa0IOHBI

0) uepe3 MEeXaHU3MBI MepeTpy3KH (PYyHKIINNA U omepanuii) U mabIoHb;
B) Uepe3 BUPTyalbHbIe QYHKIINH U MIA0TOHBI;

') 9epe3 MeXaHU3MBbI eperpy3ku (PyHKIIUN U onepanuii) 1 BUPTyalbHble QYHKIHH
24. YKkaxuTe CBOICTBA M MeTO/Ibl, JOCTYNHbIe BHEIIHUM PYHKUUAM
a) health, armo

monstr(int he, int arm);

monstr(int he=50, int arm=10);

0) int color;

monstr(int he=50, int arm=10);

B) health, armo, color

monstr(int he=50, int arm=10);

r) int color;

monstr(int he, int arm);
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4.1.2. JIaGopaTopHble padoThI

Tema 1. OcHoBHI s1361Ka C++

Tema 2. Ynpapasiouiye KOHCTPYKIHUH

Tema 3. Ykazarenu, CChIIIKA, MAaCCUBBI U TEKCTOBBIE CTPOKHU
Tema 4. OyHKITIH

Tema 5. CTpyKTYpBl, 00BEINHEHHS U TTEPEUNCICHAS

Tema 6. Knaccel 1 00bEKTHI

Tema 7. KOHCTPYKTOPBI U IECTPYKTOPHI

Tema 8. [leperpy3ka onepatopoB

Tema 9. HacnenoBanue v BUPTyalbHBIC (DYHKIHH

4.1.2.1. Ilopsipox npoBeaeHHsI.

JlabopaTopHbIe pabOTHI IPOBOJATCS B YaChl Ay JUTOPHON PaOOTHL
[epen BBIOJMHEHHEM KaKHOH pabOTHI CTYISHTHI-0aKalaBphl JODKHBI IPOpabOTaTh COOTBETCTBYIOIIMHA MaTepHall,
UCIIONB3Ys KOHCIIEKTHI TEOPETHISCKUX 3aHATHH, IIEPUOANYSCKHE N3AHUS, YIeOHO-METOANYSCKUE TOCOOUS ¥ yISOHUKH.
ITo oxoHYaHWH 3aHATHII CTYyJSHTHI OQOPMIIIOT OTYET IO KaXKA0H paboTe, coOMroaas Caeayouywo Gopmy:
e HauMeHOBaHHE TEMBI;
Ienb paboThI;
3ajaHue U coliepkaHue BBHITIOJHEHHOW paboThI,
IInceMeHHBIE OTBETHI HA KOHTPOJIbHBIC BOIIPOCHI.
BrIBosibI O IpOZIEITaHHOI padoTe.
CHuCcOK UCIIOJIb30BAHHBIX HCTOUYHUKOB.

4.1.2.2 Kpurepuu oueHuBaHus

26-30 6a,1J10B CTABUTCS, €CJIH 00yYaIONIHiics:

[IpaBWiIbHO BHIONHWI Bce 3amaHUs. [IpomeMOHCTpHpOBaN BHICOKMI ypPOBEHB BIAJCHHUS MarepuaioM. [IposBieHBI
IMPEBOCXOAHBIC CHOCO6HOCTI/I MPUMCEHATH 3HAHUA U YMCHUS K BBIIIOJTHCHUIO KOHKPCTHBIX 33}13HI/II>1.

21-25 6ajJI0B CTABUTCS, €CJIH 00yUaloONIuiics:

[IpaBuiabHO BBHIMONHWUI OOJIBIIYI0 YacTh 3amaHuil. IIpHCYTCTBYIOT He3HauWTeNlbHBIE OIMMOKH. IIponeMoHCTpupoBaH
XOpOIIMH YpOBEHb BIIQACHUS MaTepuajoM. I[IposBIEHBI cpenHHE CIIOCOOHOCTH NPUMEHATh 3HAHUS M yMEHHUS K
BBITIOJTHEHUIO KOHKPETHBIX 3aHaHHﬁ.

17-20 6anJ10B CTABUTCSH, €CJIH 00yYAIOIIHIACS

3amaHus  BBIIONHII ~OojJiee dYeM  HamoJOBHHY. [IpHCYTCTBYIOT cephé3HBIe OMMOKH. [IpomeMOHCTpHpOBaH
YIOBJICTBOPUTEIBHBIN YPOBEHB BIaIeHUS MaTepuaioM. [IposBIeHB HU3KHE CITIOCOOHOCTU NMPUMEHATh 3HAHHUS H YMEHHS K
BEITTOJTHEHUIO KOHKPETHBIX 32 IaHHH.

0-16 6a110B cTaBUTCS, €CJIM O0yYAKOIIHIAC:

3amaHus BBIIOJNHWI MEHEE 4YeM HaloJOBHHY. [IpOJeMOHCTPHPOBAH HEYAOBICTBOPUTCIBHBIN YPOBEHb BIAICHUS
MaTepuaioM. [IposBIIeHBI HEZOCTATOYHBIC CIIOCOOHOCTH MPHMEHSATh 3HAHWSA W yYMEHHUS K BBHIOJHEHHIO KOHKPETHBIX
3a/laHui.

4.1.2.3. ConepsxaHne OLlECHOYHOI'0 CpPeACTBa
4 cemecTp:
Tema 1. OcHoBbI s3bika C++
Tema 2. YnpasJsiioniyue KOHCTPYKIUH
Tema 3. Yka3zareJim, CChIJIKH, MACCMBBI M TeKCTOBbIE CTPOKHU
Tema 4. DyHkUM
Tema 5. CTpyKTYpBbI, 00beIMHEHUS U NepevncaeHus
Jlabopamopnas paboma 1. Ocnogwl azvika C++.
1. BBeniure 0003Ha4YeHUS U OOBSBUTE IIEPEMEHHBIE X, Y, Z U S. 3alUIINTE HHCTPYKIMH, KOTOPbIE IPHCBAaUBAIOT
nepeMeHHOi! "X" 3HaueHue -25.6, nepeMenHon "y" 3HaueHue 128, a 3HaueHNe nepeMeHHOi "Z" BBOAUTCS C KJIaBUATYPBHI.
Brruncnnrte cymMmy 3Ha4€HUH TpeX BEMYMH 10 Gopmyrte: s=x+y+z.
BriBenuTe pe3ysbTaT Ha 3KpaH B BHIE:
X=-25.6
y=128
You enter z=1
Summa: s=103.4
2. OnpenenuTs TUI 33AaHHBIX BBIPAKEHUN M HAWTH UX 3Ha4eHUs.. COCTAaBHTH CUCTEMY TECTOB U BBIYMCIIHUTH ITOIyICHHOE
BBIPa)KCHHUE ISl HECKOJIBKUX 3HAUYCHMH N ¥ M, ONPEAEINTh IPU KaKUX N 1 M BBIpaXXCHUE HE MOXKET OBITh BEIYHCIEHO. [Ipn
BBITIOJTHEHHUH 33/IaHUH HA CPABHEHMS, HCII0JIb30BATh TEPHAPHYIO ONEPALHIO.
a) k=n+(+-+m);



6) m-->n;

3. 3anmcath BhIpaxeHue, 3aBUCSINEe OT KOOPAUHAT ToUkH X U Y | MpH-

numaroinee 3HadeHne TRUE (t win 1), ecnu Touka npuHAAISKHUT BbiieneHHo# oonactu ,u FALSE (f unu 0), ecnu He
MPUHAJICKUT. Pe3ybTaThl BBIYUCICHUIH BEIBECTH Ha NeyaTh. [Ipy BHIIIONHEHNUH 33JaHUsI UCIIOJIb30BATh IEPEMEHHYIO
JIOTHYECKOT0 THIIA, & HE YCIOBHBIH OmepaTop.

Jabopamopnas paboma 2. Ynpasnaioujue KOHCmMpyKyuu.

Yacme 1. HancaTh nporpamMMy, peaii3yIollyo alrOPUTM (B COOTBETCTBUH C BApPHAHTOM) M3 J1abopaTopHOi paboTsl Ne 1.
Yacmo 2. BEITIOJIHUTE 3a1aHU:

1. O6bsaBuTe nepemennyro radius Tuna float, nepemennyro f tuna float co 3Hauenuem 3,14, nepeMeHHYIO s — IUIOMIAAb
Kpyra, IepeMEHHYIO C — JUIMHA OKPY>KHOCTU. 3HaueHHe radius BBOAUT MOJIb30BATEIIb.

Paccunrarh miomanpb Kpyra ¥ JUIMHY OKPY)KHOCTH, 3aIIMCaTh B IEPEMEHHBIE C U S, BRIBECTH PE3yJIbTaT Ha IKpaH.

2. [Nonmp3oBartens BBOAUT KOA(PGHUIIMEHTH KBAAPATHOTO YPaBHEHHS: a, b 1

c. Paccunrars auckpumuHasT d. Ecnu AMCKpUMHHAHT MEHBINE HYJIISI, BBIBECTH COOOIIEHHE O TOM, 9TO KopHeH HeT. Ecin
JUCKPHIMHUHAHT PaBeH HYJIO, PACCUUTATh U BEIBECTH OJMH KOpEHb X. MlHade paccunrtats KopHH X1, X2.

3. IlogcuutaTts B IUKJIE KBaIPATHl M KyOBI 9HCEI OT -5 10 5, BEIBECTH Ha DKpaH.

4. Ilonp30BaTenb BBOAUT YHCIIA C KIIABUATYPHI 10 TEX MOP, OKA He OyJeT BBEACHO MEPBOE OTPHIATEIFHOE YHCIIO.
BriBecTr Ha 3KpaH CyMMY 4HCEl, BBEJCHHBIX MOIB30BaTENIEM: a) Oe3 ydeTa OTpHLATEIbHOTO YnCia; 0) ¢ yueToM
OTPHUILATEIBHOTO YHCTA.

5. Ilonp30BaTens BBOJUT J[Ba YUCIA: X U 'y U HOMEp ACUCTBHUS: | — MOJACUUTATh CYMMY, 2 — OJCUUTATh Pa3HOCTb. Eciu
BBEJICH HEKOPPEKTHBIA HOMEp ASHCTBH, BEIBOAUTH IpeayNpexaaroee coodmenne. Haue paccuutaTh pe3yabTaT U
BBIBECTH Ha 3KpaH.

Yacms 3

Peanmm3oBath Ha C++ KaJIBKYJISATOP ¢ BO3MOYKHOCTBIO BBINOJHEHHUS YETHIPEX apu(METHIECKUX AEHCTBUH. Y MONb30BaTeIs
3ampalnBaTh apryMEHTHI M 3HaK onepanuy (cuMBod). [IporpaMMy «3alMKINTEY — MOCKIE BRIBOAA PE3yIbTaTa IpeIarath
TIOJTb30BATEIIO IIPOM3BECTH BBIUUCIICHHUS €Ilie pa3. BbIxos n3 mporpaMMsl IPON3BOJNUTH IO HAXKATUIO KJIABHIIH (.
OcymecTBUTh IPOBEPKH:

1) nenennst Ha HOJIb (B 3TOM CIIydae BBIBOJMTH NMPEAYIPEKAAIOIIee COOOIIEHNE U 3alpalluBaTh JISIUTENb elle pas); 2)
KOPPEKTHOCTH BBO/IA 3HAKA OIEpalyy (B 3TOM CIydae IIPOCUTHh BBECTH KOPPEKTHBIN 3HAK OICPAIINN).

ITpumep paboTHI ¢ MPOTrPaMMOIi:

Bseaure nepsblil onepana: 5

Beenure BTOpOit onepana: 0

BBenute 3HaK onepanuu: /

Ha HONMB nenuTh Henmb34!

Beenure BTOpOIt onepan: 2

Pesynbrar: 2,5

Haxxmute mr00y10 KIaBUIIY TSI TPOJOIDKSHHUS (BBIXOJ - (). ..

BBeaure nepsblit onepan: 3

Bseaure Bropoil onepana: 2

BBeaure 3Hak onepauuu: %

HexoppekTHo BBe/ieH 3HaK onepanu!

BBeaure 3Hak onepanuu: ?

HexoppexTHo BBeJieH 3HaK onepanuu!

BBenute 3nak onepauuu: +

Pesynbrar: 5

HaxxMuTe mr00y10 KIaBUITY TSI TPOJOIDKEHHUS (BBIXOJ - (). ..

Jabopamopnasa paboma 3. Yrazamenu, ccoliKu, MACCUGHL U MEKCHOGbLE CMPOKU.

YkazaTenu u MaCCHBEI

B si3p1ke C/C++ ums (MISHTH(PHUKATOP) MacCHBa SIBIISETCS yKa3aTeJIeM Ha ero HyJIeBOH 3J1eMeHT. JIpyriuMu CIoBaMH, €CIIH,
HaTpUMep, ONKCaH MaccuB : int a[ 10]; , To ero uMs a — 3To TOke camoe, 4To u &a[0], a eCITi MPUMEHUTH OTIEPAIIHIO
pasaapecanuu (*) K IMEHU MacCUBa, TO OJIYYHM €0 HYJIEBOW 3JIEMEHT, TO €CTh CIICAYIOIINE 1Ba BBIPAKCHHUS
SKBHBaJCHTHHI: *a u a[0] Takxke, kak u: a u &a[0].

Taxk kKak 3JIeMEHTBI MacCHBa BCETAA PACIIOIATalOTCS B CMEKHBIX 00IaCTAX MaMATH, MMO3TOMY JIOCTYII K KaXIOMY 1-My
3JIEMEHTY MO>KHO OCYIIIECTBHUTH, CMEIIast yKa3aTelb a Ha 1 MO3UIUi. JIpyrumMu cI10BaMu, 3amrch a[i] MOXKHO 3aMEHSTh Ha
*(a+i). AHaJIOTUYHO MOYKHO OTIMCATh YKa3aTelb, IPUCBOUTH MY aJpec Havyajla MacChBa M paboTaTh ¢ MACCUBOM Uepe3
yKa3aTellb, CMeIlas yKa3aTesib Ha 1, TeM caMbIM Mepexoas K OUepeaHOMY dJIEMEHTY MacCHBa.

DTOT croco0 MPOWLIIOCTPUPOBAH B CISAYIONIEM TIPUMEPE.

Ho cymiecTBYrOT 1 OTIHYHSI MACCHBA OT yKa3aTelsl: MMs MacCHBA HE MOXKET HU Ha YTO YKAa3bIBaTh; YKA3aTellb, B OTIUYUE
OT MaCCHBa, MOXXHO IIEPEHAIPABUTH HA JIIO0YIO APYTYI0 IEPEMCHHYIO TAKOTO JKE THUIIA, 8 MACCUB — HET, MAaCCUB BCETIa
YKa3bIBaCT HA CBOU HYJICBOH 2JICMECHT.

3amanue



1. Omnncath 2 ykasatesst Ha 1eNbli THIL. BBIASTUTh 11 HUX JUHAMHYECKYIO TaMATh. BBECTH 3HaUCHWUS B BHIICICHHYIO
MaMsTh C KJIABHATYPhl. Y MEHBITUTH B 2 pa3a 1-yro mepeMeHHyIo.

2. Onmcats 2 yKka3zarens Ha BeIICCTBEHHBIN THI. BrienuTs A HUX JUHAMUYECKYIO TaMATh. BBecTr 3HaueHNS B
BBIJICIICHHYIO TIAMSITh C KIIABUATYpPHI. YBEIWYHTH B 2 pa3a 1-yro mepeMeHHyIo.

3. Ommcatp 3 ykazaTenss HA CHMBOJIBHBIHN TUI. BEIIeMHUTh 1715 HUX AHHAMHUYECKYTO ITaMsATh. BBecTH 3HaUeHUS B
BEIJICIICHHYIO MTAMSTh C KIIaBUATYPEL.

4. Onucath 2 ykazaress Ha JOTHYECKU TUTI. BeIIenuTh 111 HUX TUHAMUYECKYI0 aMsTh. [[prucBouTh 3HaUeHus true u
false B BBIICIICHHYIO TAMSITh.

5. Onucathb 2 ykazaTens Ha LeNblil TUMl. BeiaeauTs 1j1si HUX AMHAMUYeCKYI0 maMsTh. [[prucBOUTH MPOU3BOIbHBIE 3HAUCHUS
B BbIJICJICHHBIC STYEHKHU B ONepaTope MPUCBOCHHUS.

6. OnmcaTh 3 ykasaTels Ha BENICCTBECHHBIHN TUI. BBINENINUTh 17151 HUX JMHAMUYCCKYIO MaMsTh. [I[pHCBOUTH POU3BOIBHEIC
3HAuEHUS B BBIJICJICHHbIE STUEHKH B OTlepaToOpe MPUCBOEHUS. Y MEHBIIUTH B 2 pa3a 1-yio nepeMeHHy1o.

7. Ommcatp 1 ykazaTens Ha CHMBOJBHBIA THIL. BBIIEITNUTS I HETO TUHAMHYIECKYIO TaMATh. [[pHCBONTH MTPOU3BOIFHOE
3HAa4YCHUE B BBIICJICHHYIO STUCHKY B OIlepaTope MPHUCBOCHUS.

8. OmmcaTp 2 ykazaTelns Ha HENbId THIL. BRIISTUTS U1 HUX AHHAMHYECKYIO TaMsITh. BBeCTH 3Ha4eHUS B BEIICICHHYIO
aMATh ¢ KI1aBAATYpHl. [JOMEHATh MecTaMH MX 3HAYCHUS.

9. OnmcaTp 2 ykazaTels Ha BEIICCTBCHHBIN TUIL. BBIIENINTh TSI HUX AHHAMIYECKYIO MaMATh. BBecTH 3HaUeHNUS B
BEIJICIICHHYIO TIAMSITh C KJIaBUATYpPHI. [IoMeHATh MeCcTaMu X 3HAYCHUS.

10. Onucate 3 ykazaTens HA CHMBOJBHBINA TUI. BBIASIUTS A1 HUX JTUHAMHUYECKYIO TaMsTh. BBecTu 3HaUeHus B
BBIICJICHHYIO MTaMATh C KJIaBUaTyphl. [IOMEHATh MeCTaM¥ 3HAUEHHUS TIEPBBIX 2-X MEPEMEHHBIX.

11. Co3znaTh TMHAMUYECKHE MAaCCUBBI, UCMONB3YS yKa3aTelu. 3a/laH OJJHOMEPHBIA MaccuB a (n). HaliTu konudecTBo, Bce
HOMEpa U TPOU3BEJCHIE PJIEMEHTOB MAaCCHBA MEHBIIINX

12. CoznaTh TMHAMUYECKHE MAaCCUBBI, UCTIONB3YA yKa3zarenn. Jlano 2 maccuBa x(n) 1 y(m). CKOJIBKO pa3 BcTpedaeTcs
BTOPOM AJIEMEHT IIEPBOTO MaccrBa X(1) BO BTOPOM MacCHBE y(m).

13. Co3nmaTh qHAMUYECKHE MAaCCUBHI, HCIIONB3YsI YKa3aTeld. B kakoM U3 IBYX MTaHHBIX MaccuBOB p (n) q(n) OoibIre
OTPHUIATEIEHBIX SIIEMEHTOB?

14. Co3maTh qHAMHYECKHE MAaCCHBHI, HCIIONB3Ys yKa3aTenn. JlaH Maccus p(n).

Kaxp1if oI0KUTEIBHEIA SJIEMEHT B HEM BO3BECTH B KBaapaT. OCTaldbHEIC SIEMEHTHI OCTABHTH MPEKHUMH.

15. Co3maTh qHAMUYECKHE MACCUBHI, HCITONB3YsI YKa3aTel . 3aJaH OJHOMEPHBIH MaccuB a (n). Haiitu HoMep mocienHero
9JIEMEHTa MEHBIIIETO 33/IaHHOTO YMCIIa betta, KOJTUUECTBO MOJI0KHUTENbHBIX JIEMEHTOB U CYMMY 2JIEMEHTOB O0JIbIITUX 3.
16. Co3naTh TMHAMUYECKHE MACCUBHI, HCIIONB3Ys yKa3aTeau. B kakoMm U3 IBYX JaHHBIX MaccuBOB p (n) q(n) OosbIe
MOJIOKUTEJIBHBIX DJIEMEHTOB?

17. Co3naTh TUHAMUYECKHE MAaCCUBHI, HCIIONIB3Ys yKa3aTenu. Jlano 2 MaccuBa x(n) u y(m). CKOIbKO pa3 BCTpedaeTcst
MIEPBBIN AJIEMEHT NIEPBOr0 MaccuBa X(1n) BO BTOPOM MaccuBe y(m).

18. Co3aaTh AMHAMHUYECKHE MACCHBBI, HCTIONB3YsI yKasarend. Jlan maccus r(n).

Kaxxapiii anemenT paBubii 0 B HeM 3aMeHUTh Ha 1. OcTanbHble OCTaBUTh IPEKHUMU.

19. Co3naTh qHAMUYECKHE MACCUBHI, HCITONB3Ys YKa3aTeH. 3aJaH OJTHOMEPHEIH MaccuB a (n). HaiiTu HoMep Ioclie IHEro
JJIeMEHTa PaBHOTO 5 U TIEPECTABUTh €ro C MEPBBIM AIEMEHTOM MaccuBa. HaifTu cpemqHee apupMeTHIecKoe 3JIeMEHTOB
MaccuBa OOJIBIIMX 3aJJaHHOTO yucia alfa.

20. Co3aTh qUHAMHYECKHE MACCUBHI, HCITONB3YsI YKa3aTelH. 3aaH OJHOMEPHEIH MaccuB a (n). HaiiTu HoMep mociie IHero
MTOJIOKHUTEIHHOTO AJIEMEHTA U TIEPECTABUTh €r0 C MEPBEIM AIEMEHTOM MaccuBa. HaliTH KOIMYIEeCTBO U CyMMY 3JIEMEHTOB
OTpHUIIATENbHBIX MACCUBA.

Jabopamopnas paboma 4. @ynxyuu.

1. Jans! yncna a,b,c,d. [Tomyuuts x=max(a,b), y=max(c,d), z=max(x,y).

Brrancrenne max(k,m) (6onpmero n3 apyx uucen k,m) opopMuTh QyHKITHEH.

2. Odopmuts GyHKIHUIO step(X,n) OT BEMIECTBEHHOT'O X U LEJIOT0 N, BRIYUCISIONIYIO (Yepe3 MOCIe10BaTeIbHOe
YMHOEHHE) XN U ITPOBEPUTH €e.

3. JlaHbI KOOPJMHATHI BEPIINH JBYX TPEYTOJILHUKOB. ONpenenuTh, Kakoil N3 HUX UMeeT OOJIBIIYIO TUIoa b. BerancieHue
IUTONIA M TPEYTOJIbHUKA 10 KOOpANHAaTaM 0(hOpMHUTH (PyHKIMEH.

4. Jlaubl 4eThIpe HaTypalbHBIX yncia. Haiitn Hanmenbee oomee kpatHoe (HOK) nist aTux uersipex uncen. [Tonck HOK
JIBYX 4nces 0pOPMUTD (HYHKIHEH.

5. JlaHbI KOOPJIMHATHI N TOYEK Ha IUIOCKOCTH B BUJE MacuBOB X, Y.

Haiitn Hanbonee 1 HanMeHee yJaJleHHbIe TOUYKH. Brrancienne pacCcTOSHIS MeX Ty apoi Touek 0popMUTh (HyHKIHEH.

6. lansr oTpesku a,b,c,d. s kax 1ol TpOHKHM STHX OTPE3KOB, M3 KOTOPBIX MOYKHO OCTPOHTH TPEYTOJIbHUK, HAIlEYaTaTh
IUTOINAAb JAHHOTO TPEYroJbHUKA. BhaucieHue miomaan TpeyrojapHUKa Mo 3aJJaHHBIM CTOPOHAM X,Y,Z C TPOBEPKOH
CYIIIECTBOBAHMSA TAKOTO TPEYTOJIbHUKA O(POPMHUTE (PYHKITHEH.

7. PaccunTaTh MOJHYIO MMOBEPXHOCTh TPEYTOJIHbHON MUPaMHUIbI, 33JaHHON KOOpIMHATAMH CBOMX BepIIuH. J{is
OIIpEJICTICHUSI PACCTOSIHUS MEX/y TOUKaMH B IPOCTPAHCTBE OOPMHUTH (DYHKIIHIO.

8. Jano uucno n. [Tosyuuts Bce MPOCThIE AETUTENHN 3TOro yncia. [Ipoueaypy pacrno3HaHus IPOCTOro Yucia 0hOpMHUTh
otaenbHo. (HamoMHUM, 94TO IPOCTHIM Ha3bIBAETCS YHCIIO, KOTOPOE HE UMEET LICJIOYUCIICHHBIX JICIIUTENEH, KpOME eIMHHIIbI
U caMoro cebs).



9. CocTaBuTh IpOrpaMMy, KOTOPask YUCIIO, 3aJaHHOE B JCCATHIHON CHCTEME CUUCIICHUS, IEPEBEET B: &) JBOUIHYIO
CHCTEMY CUHCIIEHUS; 0) BOChbMepHIHYIO. [IepeBoT B KaXKIyI0 U3 CHCTEM CUUCIICHHS O(OPMHUTH OTICIBHON (QYHKITHEH.

10. laHbI KOOpAMHATHI BEPILKH TPEYTOJbHUKA HA IUIOCKOCTH U KOOPJAUHATHI TOYKU BHYTpHU Hero. HaliTu MUHMManbHOE
pacCTOSTHHE OT ITOH TOYKH 0 CTOPOHBI TPeYTroibHUKA. O(OPMUTH BEIMHCICHHE PACCTOSHUS OT TOUKH 10 TIPSIMOH
OTIENFHON (hyHKIHEH.

11. HaiiTu BBICOTBI TPEYTOJBbHUKA, 3aJaHHOI'O KOOPAMHATAMH CBOMX BEPIIMH. YKa3aTh HAUMEHBIIYIO U3 HUX. g
OIIpeJIeTICHUs CTOPOHBI TPEYTOJIbHUKA 0()OPMHTH OTIEIbHYIO (PYHKIUIO.

12. Hanucatp QyHKIMIO, KOTOpasi BEIYKUCIISIET COMPOTUBIICHHE 1IN, COCTOSIIIEH 13 TpeX NpoBoaHUKOB. [TapameTpamu ee
SIBJISIFOTCS 3HAYEHHSI COIIPOTHUBIICHUH, a TaK)Ke TUI COSAMHEHNUS — II0CIIeI0BaTeIbHOE MITH NapajuiensHoe (mudpamu 1 nm
2). [IpoBeputs ee B paboTe, HAIKCAB IPOrPaMMy C €€ UCIIOJIb30BAHUEM.

13. Hanucatp nmporpammy Juisi BBIYHUCIICHHST KOCHHYCa YIila MEKAY BEKTOpPaMH, 3alaHHBIMU CBOMMH KOOPJIMHATAMHU
(ckaisipHOE POM3BE/ICHUE BEKTOPOB JICIUTCS Ha IPOU3BEACHHE MOAYJIEH 3TUX BEKTOPOB). IJIsl BEIYMCIICHUS CKAJISIPHOTO
MIPOM3BEACHUS U MOIYJIs BEKTOPa 0()OPMUTH OTAEIBHYIO (QYHKIIHIO.

14. Hanncats yHKIMIO, KOTOpast BEIYUCIAET JOXO/ 110 BKIaxy. MICXOMHBIMY JaHHBIMHA AT (DYHKIIUH SIBISIOTCS:
BEJIMYMHA BKJIa/1a, IPOIICHTHAS CTaBKa (TOOBHIX) M CPOK BKJIaa (KommdecTBo qHel). [IpoBepuTs ee B paboTe, HammcaB
MPOTpamMMy C €€ HCIIOIb30BaHNUEM.

15. Harucats yHKINIO, KOTOpasi BO3BpAIaeT MPeoOpa3oBaHHYIO K BEPXHEMY PETUCTPY CTPOKY, MOJIYYECHHYIO B KAUECTBE
apryMeHTa (T.e. BMECTO MaJbIX OyKB BBIBOJIUT CTPOKY 3ariaBHBIMHU OykBamu). DyHKIMS TOJDKHA PabOTaTh KaK JJIs
JIATUHCKUX, TaK ¥ JUIsl pycckux OykB. [IpoBepuTh ee B paboTe, HalMcaB MpOrpaMMy C €€ UCIIO0JIb30BaHHEM.

16. Haniucatp QyHKIMIO penieHus: KBagpaTHOTO ypaBHeHUs. VICXOHBIMU TAaHHBIMU IS TTOIIPOTPaMMBI JOJKHBI OBITh
K03(h(ULIKMEHTHI ypaBHEHHS, & BbAABATh MOANIPOrpaMMa J0JDKHA COOOIIEHHE O TOM, €CTh KOPHU MJIM HET KOpHEH, NX
KOJIMYECTBO U MX 3HaueHue. [IpoBepsTh BBOAMMBIE NaHHbIE (KOG GHULIUEHT pH X 2 He T0JDKEH ObITh HyneM). [IpoBeputhb
ee B paboTe, HAIKCaB IPOrPaMMy C €€ UCIIOIb30BAHUEM.

17. J1aHb! yeThIpe HaTypanbHIX gucia. Haiitn HanOompimuit ooumii nemurens (HOJI) ams stux wersipex uucen. [lowmck
HOJI nByx umcen opopMHUTE PYHKITUCH.

18. Hano HarypanbpHOe uucio n. Cpenu uncen 1,2,...,n HAWTU BCe T€, KOTOPbIE MOKHO MPEACTABUTH B BUJIE CYMMBI
KBapaToB JBYX HATypadbHBIX yncel. (Onpenenuts GyHKINIO, MO3BOJISIONIYIO PACTIO3HABATH MOJTHBIE KBAPATHI. )

19. ans! peiictBuTenbHble yncna x1, yl, x2, y2,..., x10, y10. HaiiTu nepumeTp AecsTHYrOJIbHUKA, BEPLIIMHBI KOTOPOTO
HMEIOT COOTBETCTBEHHO KOOpAMHATHI (X1, yl), (X2, y2),..., (x10, y10). (Onpenenuts QyHKIHIO BRIYACICHUS PACCTOSHUS
MEXAY JBYMS TOYKaMH, 3aJ]laHHBIMH CBOUMH KOOPJMHATAMH. )

20. laHo HaTypadbHOE YUCIIO N. BBISICHUTH, UMEIOTCS JIU CPEIU Yncend n, n+1,..., 2n OJIU3HEIHI, T.€. IPOCTHIE Ynca,
Pa3HOCTh MEXIY KOTOPBIMH paBHa ABYM. (OmpeneauTs Ipoueaypy, MO3BOJISIONIYI0 PACTIO3HABATH MIPOCTHIE YHCTIA. )

B st cienyromux 3a1a4ax notTpedyeTcst COKpaTHTh OOBIKHOBEHHYIO Ipo0b pe3ysbrara. [Iporenypy cokpamieHus 1poou
0(OpMUTH B BUJIE OTENIbHON QYyHKIMH (HATIOMHHM, YTO JJIsl 9TOr0 HYXHO UCKAaTh HAUOOIBIIHUI OOLIUH 1EIUTENb IS
YUCIUTES 1 3HAMEHATEIIS IPOOH).

21. CocTaBuTh IpOrpaMMy IJIs CIIOKEHHS TBYX OOBIKHOBEHHBIX pobeit a/b + c/d.

22. CocTaBuTh IPOTPAMMY JUISL BBIYUTAHUS IBYX OOBIKHOBEHHBIX Jpo0eii a/b — ¢/d. -23. CocTaButh nporpamMmy st
YMHOKEHHS IBYX OOBIKHOBEHHBIX Jpobeit a/b*c/d.

24. CocTaBUTh IpOTpaMMy IS ICJCHHUS IBYX OOBIKHOBEHHBIX apo0eii a/b:c/d.

25. CocraBuTh MPOrpaMMYy [UIsl BO3BEACHHS B CTETIEHb OOBIKHOBEHHOM APOOH.

Jabopamopnas paboma 5. Cmpykmypol, 00beOuHeHUsA U NEPpeUUCIeHUs.

B 3amauax | — 4 oguHaKoBOE HaYalo yCIOBHSA 3aa4H:

Jan cnucok ygamuxcs u3 10 3amuced. Kaxxnast 3anmces uMeeT modist: paMmins, UMsI, HOMep Kilacca, OyKBa Kiacca.

1. Haiitu ogHOQaMuiibiieB, 00ydaronuxcs B OHOM Kiacce.

2. Haiitu Te30k (0/MHAKOBBIE UMEHA), 00yUAIONIUXCS B OJTHOM Kjlacce.

3. Haiitn n1ByX yyammxcs, y KOTOPBIX COBIAIAIOT UMS M (haMIInsl.

4. BeiBecTu paMuIIHIO U NIEPBYIO OYKBY UMEHH JJIsl BCEX YUEHHUKOB YKa3aHHOT'O U3BHE Kiacca.

B 3agauax 5 — 8 ogrHakoBOE Hayano ycloBUs 3a4a4u

Barax naccaxupa xapakTepHu3yeTcsi KOJIMUECTBOM Bellei (1iesIblii THIT) ¥ 00IIMM BECOM Beliel (BemecTBeHHbIN Tu). [lan
CIMCOK U3 CBeIeHMH o O6araxe 10 maccaxupos.

5. Haiitu Garax, cpeqHuit BeC OHOHN BEIIM, B KOTOPOM OTJIM4YaeTcst He Oosee, yeM Ha 0,3 Kr oT 00I1Iero cpeaHero Beca
OJTHOM BEIIW TI0 BCEMY CITUCKY.

6. HaiiTi gncio maccaxupoB, UMEIOIUX OoJiee IBYX Belel.

7. Uucno naccaxupoB, KOJIMYECTBO BeIlleld KOTOPBIX MPEBOCXOIUT CPEIHEE YMCIIO BEILIeH 110 BCEMY CIHUCKY.

8. BBISICHUTH, IMEETCS JIU TTaCCaXKHp, 0araxk KOTOPOTo COCTOUT M3 OJHOM Bely BecoM MeHee 30 K.

B 3agauax 9—-10 oguHakoBOe Havajao yCIOBUS 3a7auu:

Crincok kHAT coctonT U3 10 3ammceil. 3amuch coepKUT Mo paMmins aBTopa (THII string), Ha3BaHNE KHUTH (THIT
CTpOKa), TOJ U3J1aHMs (THII LETIbIH).

9. HaiiTu Ha3BaHUS KHUT JaHHOTO aBTOPA, U3AaHHbIX ¢ 1960 T.

10. Onpenenuts, UMEIOTCS I KHUTH ¢ Ha3BaHUeM «lH(popMaTHKa» 1 eciu J1a, TO COOOUIHUTh (PaMHUIIMK aBTOPOB, TOJ
W3aHUS OTUX KHHT.

B 3anmauax 11-16 onnHaKOBOE HAYAJI0 YCIOBUS 3a/1a4H:



Jlana cTpykTypa, 3anatomas aatry Buaa: Struct date {int day; int month; int year;}; [Tons3ysch TakuM CTPYKTYpHBIM THIIOM,
COCTaBUTH MIPOTPAMMY, OTIPEIEIAIONTYIO:

11. maTy cnemyromero (OTHOCUTEEHO CETOMHSAIIHETO) THS,

12. maTy mpenpIIymero TH;

13. maTy, KOTOpast HACTYIIHT Yepe3 m JTHEH;

14. naTy, KoTOpast ObUIa 32 M JHEH 0 CErOAHAIIHETO JTHS;

15. 9ucno cyToK, MPOIIEANINX OT 3aaanHou nathl d1 10 gater d2;

16. neHp HeemH, BBIMAAAIONIMIA Ha naTy d1, eClTu U3BECTHO, YTO B TICPBBIN JICHB HAIICH 3PbI ObUT MOHEICIEHUK.

B 3agauax 17-18 onuHakoBoe Hayaslo yCIOBHS 3a/1a4uH:

Jana cTpykTypa, 3anatomas Bpems, Buza: struct time { int hour; int min; int sec;}; [1oab3ysich TaKMM CTPYKTYPHBIM
TUTIOM, COCTaBHUTh MPOTPaAMMY:

17. onpenensrouyto MpeanecTByeT i1 Bpemst t1 Bpemenu t2 (B mpenenax CyTok);

18. mpucBanBaromIyio mapamerpy t1 Bpems, Ha 1 cex Oornpiee BpeMeHH t2 (y4ecTs CMEHY CYTOK).

B 3amagax 19-20 onmHaKoBOE HA4aI0 YCIOBHUS 3a1a4H:

Han crimcok ygamuxcs u3 10 3amuceit. Kaxknas 3anmces mMeeT mosst: paMuist, uMs, HoMep kiacca (Tonsko 8-¢ u 10-e
KJIACCHI):

19. BbIBECTH OTZEIBHO YyUeHUKOB 10-X KJIaccoB,

20. BBISICHHUTB, Ha CKOJIBKO YETIOBEK B 8-X KJIaccax OoIbIIe, 4eM B 9-X.

B 3amayax 21-25 oquHakoBO€ HAYANO YCJIOBUS 3aJa4u:

Jan crircok yyantuxcs u3 10 3amuceii. Kakaast 3anuch uMeeT mosisi: (haMuIvs, UMs, HOMEp KJiacca, OLCHKH 10 TPeM
IpeaMeram:

21. BBIBECTH OTZIETIHHO OTIUYHHUKOB JJIsl YKa3aHHOTO U3BHE KJacca,

22. BBIBECTH OTICIHHO JBOCUHUKOB (XOTsI OBl OJTHA JBOWKA) JUI YKA3aHHOTO M3BHE KJlacca;

23. BBIBECTH OTHCIHHO «XOPOIIUCTOBY (OLEHKHU 4 ¥ 5) 1T yKa3aHHOTO W3BHE Kilacca;

24. BBIBECTH OTHCIHHO «TPOCYHUKOBY (AMEETCs XOTS OBl OJJHA TPO¥Ka, HO HET ABOEK) U YKa3aHHOTO M3BHE Kilacca;
25. BBIBECTH CIIHCOK BCEX YICHHKOB C YKa3aHHEM CpPEIHETO Oana Uit KaxIoro.

4 cemecTp:

Tema 6. Knaccbl 1 00beKTBI

Tema 7. KOHCTPYKTOPHI M 1eCTPYKTOPbI

Tema 8. Ileperpy3ka onepaTopon

Tema 9. HaciienoBanue 1 BUPTyaibHble (PYHKIMHU
Tema 10. [IIad10HBI

Jabopamopnasa paboma 6. Knaccet u o6vekmot ¢ C++
Ieas. [TonyunTs NpakTUYECKHE HABBIKK PeaTU3alii Kj1accoB Ha C++.

OcHOBHOE cojiep:kaHue padoThl.
HamnwmcaTs mporpammy, B KOTOPO# CO3al0TCS M Pa3pylIAlOTCs 00BEKTHI, OMPEACICHHOrO MOJIL30BaTEIeM Kiacca.
BbINOJIHUTE MCCIIEN0BaHUE BBI30BOB KOHCTPYKTOPOB U IECTPYKTOPOB.

[opsiaok BbINOJIHEHUs PadOTHI.
1. OnpenenuTh NOJIb30BATENbCKUH KIaCC B COOTBETCTBUH C BAPUAHTOM 33/1aHHS (CMOTPH ITPUIIOKEHHUE).
2. OmpenienuTh B KJIacce CIEMYONNe KOHCTPYKTOPBL: 0€3 apaMeTpoB, ¢ HapaMeTpaMu, KOIMPOBAHUSL.

3. Onpenenuts B KJ1acce JECTPYKTOP.

4. OnpenennTh B KJIacCe KOMIOHEHTEI-GYyHKIMY LJIs [NPOCMOTPAa M yCTAaHOBKH IOJIEH JaHHBIX.

5. OnpenenuTh yKazarellb HA KOMIIOHEHTY-(QYHKIHIO.

6. Onpenenuts ykazarenb Ha SK3eMIUISIp Kiacca.

7. Hammcate JEMOHCTPAallMOHHYIO IpPOrpaMMy, B KOTOPOHW CO3MalOTCs M paspymaroTcsi OOBEKTHI
MOJIB30BATENBCKOTO KJIACCa M KaXIEM BEISOB KOHCTPYKTOpPA M AECTPYKTOPA CONPOBOKAAETCS BEIIAUEM
COOTBETCTBYNIETO COOOWEHNUS (KaKoi 00BEKT KaKoil KOHCTPYKTOP WIIH IECTPYKTOP BBI3BAII).

8. IlokazaTe B IporpamMMe HCIOJB30BaHME yKasaTesiss Ha OOBeKT u yKasz3aTelnsi Ha KOMIOHEHTY-
(byHKIHIO.

MeTtoandeckue yKa3aHuUs.

1. ITpumep ompeneieHus Kiacca.

const int LNAME=25;

class STUDENT{
char name[LNAME]; Il umst
int age; /I Bo3pact

float grade; /I peiTuHr



public:

STUDENT(); // KoHCTpYKTOp 0€3 mapaMeTpoB

STUDENT(char*,int,float);  // KOHCTpYKTOp ¢ mapameTpamu

STUDENT (const STUDENT&); // KOHCTpYKTOp KOIMTUPOBaHHUS

~STUDENT();

char * GetName() ;

int GetAge() const;

float GetGrade() const;

void SetName(char*);

void SetAge(int);

void SetGrade(float);

void Set(char*,int,float);

void Show(); };

Bonee npodeccronansHO onpeieneHne Mojisi name THIIA YKa3aTelb:
char* name. OjHaKo B 3TOM Clly4ae peasin3alms KOMIOHEHTOB-(QYHKUMIA yCIOKHICTCS.

2. [Ipumep peanu3auiiu KOHCTPYKTOPA C Bblauyeil coo0LeHus.

STUDENT::STUDENT (char*NAME,int AGE,float GRADE)

{

strcpy(name,NAME); age=AGE; grade=GRADE;

cout<< \nKoHCTpyKTOp ¢ mapaMeTpaMu BbI3BaH AJIs1 00bEeKTa
<<this<<endl;

}

3. Caeayer mnpeaycMoTpeTb B IporpaMMe BCe BOSMOXHEE CHOCOGH BBI30BA KOHCTPYKTOpa
KonupoBaHus. HanomMuHaeM, uTO KOHCTPYKTOP KONMPOBAHMS BHI3bIBAETCH:

a) TP UCTIOJIb30BAaHUN OOBEKTA ISl MHUIIUAIM3ALNH APYTOTr0 00bEeKTa

[Ipumep.

STUDENT a(“MBanos”,19,50), b=a;

0) xorma o0beKT nepenaeTes PyHKIMH O 3HAYCHUIO

IIpumep.

void View(STUDENT a){a.Show;}

B) P TOCTPOEHUH BPEMEHHOT0 00bEKTa KaK BO3BPAIIAeMOr0 3HAYCHUS (DYyHKIHH

IIpumep.

STUDENT NoName(STUDENT & student)

{STUDENT temp(student);

temp.SetName(“NoName”);

return temp;}

STUDENT c=NoName(a);

4. B mporpamMe Heo0X0AMMO NpeIyCMOTPeTh pa3MellleHHMe 00BEKTOB KaK B CTaTHYeCKOW, Tak M B
AMHAMHYECKOii MaMsITH, a TAK)Ke CO3aHHE MACCHBOB 00BEKTOB.

IIpumepsl.

a) MacCHB CTY/ICHTOB Pa3MeEIAeTCsl B CTATHYECKO MaMsTH

STUDENT gruppa[3];

gruppa[0].Set(“MBanos”,19,50);

U T.J.

WA

STUDENT gruppa[3]={STUDENT(“MBanos”,19,50),
STUDENT (“I[Ierpora”,18,25.5),
STUDENT(“Cunopos”,18,45.5)};

0) MaccuB CTYJCHTOB pa3MeNIaeTcsl B JMHAMUYECKON MaMsTH

STUDENT *p;

p=new STUDENT [3];

p-> Set(“1eanos”,19,50);

U T

5. Ilpumep MCHOJIL30BAHNUA YKA3aTeNIs HA KOMIOHEHTHYIO (DYHKIMIO
void (STUDENT::*pf)();
pf=&STUDENT::Show;

(p[1]-*pH)0);



6. IlporpamMma ucnoJb3yeT Tpu paiiaa:

* 3aroJIOBOYHBIH h-(aiin ¢ onpeneneHueM kiacca,
* cpp-(aiin ¢ peanusanueii kacca,

* cpp-Gaiia JeMOHCTPalMOHHO IPOrpaMMBI.

Jlns TpenoTBpaIleHUs MHOTOKPATHOTO BKIIOYEHMs (Daiija-3aroioBKa  CIEAYET KCIONB30BATh JUPEKTHBEI
npenpoieccopa

#ifndef STUDENTH

#define STUDENTH

I/ momyms STUDENT.H

#endif

Conep:xkanue oT4eTa.

1. TUTynbHBINA JUCT: Ha3BaHUE AUCUMILJIMHEL; HOMEP ¥ HaMMeHOBaHMe paloThl; GhaMuiIHs, UM, OTYECTBO
CTYIECHTA; 1aTa BBIMOIHEHHS.

2. IloctanoBka 3amaun. CrnenyeT naTh KOHKPETHYI IIOCTAHOBKY, T.€. YyKajsaTk, KaKOH KJIacc JOJKEH
OBITh pealM30BaH, KaKyMe IOJIKHEL OHTb B HEM KOHCTPYKTOPHI, KOMIOHEHTHI-(pYHKINH U T. 1.

3. OnpenesneHue Nojb30BaTEIbCKOTO Kilacca ¢ KOMMEHTapUsAMH.

4. Peanuzaiust KOHCTPYKTOPOB U JECTPYKTOpA.

5. dparMeHT NpOrpaMMBbl, MMOKa3bIBAIOLUIMN HCIIOJIb30BaHUE yKas3aTens Ha OOBEKT M yKa3arelss Ha (YHKIHIO C
00BSICHEHUEM.

6. JINCTHHT OCHOBHOW NPOTPaMMBbI, B KOTOPOM JIOJDKHO OBITh yKa3aHO, B KAKOM MECTE M KaKOW KOHCTPYKTOP HIIH
JECTPYKTOP BBI3BIBAIOTCS.

Ipunoxkenune. BapuanrTsl 3aganuii.
OmnucaHus 4JeHOB - JAHHBIX M0JIb30BATEIbCKHX KJIACCOB

1. CTYJIEHT

ums — char* 2. CIIY KA

Kypc — int ums — char* 3. KAJIPbI

ot — int(bool) BO3pact — int ums — char*
pabounii ctaxx —int ~ HOMep mexa — int

4. U3AEJIME paspsa — int

nms — char* 5. BUBJIMOTEKA

umdp — char* ums — char* 6. OK3AMEH

KOJIMYECTBO — int aBTop — char* ums cryneHrta — char*
croumocts — float  nmara —int

7. AAPEC oreHka — int

nms — char* 8. TOBAP

ynwuma — char* nums — char* 9. KBUTAHIIA

HOMeEp JoMa — int KOJIMYECTBO — int HOMep — int
croumocts — float  mara —int

10. IEX cymma — float

ums — char* 11. TIEPCOHA

HavaJbpHUK — char™® umst — char* 12. ABTOMOBEUJIb

KOJINYECTBO BO3pacT — int Mmapka — char*

paboTaromux — int mox — int(bool) MOIIHOCTH — Nt

croumocs — float

13. CTPAHA

umst — char* 14. KNUBOTHOE

dhopma uMms — char* 15. KOPABJIb

npasnenus — char*  kiacc — char* umst — char*

mromans — float cpenHui Bec — int BOJIOM3MEILIEHHE — int

U — char*

Jabopamopnas paboma?7. Koncmpykmopwl u 0ecmpykmopbl.
esan padoThI:
1.0cBouTh Ha MPAKTUKE CO3JaHUE TOIH30BATEIECKUX THIIOB.



2.BrIsiCHUT Ha3HauYe€HWE W NPUHIWUIBI PabOTHl KOHCTPYKTOPOB M JECTPYKTOPOB, a TaKKe HKCIEPUMEHTAIBHO
OTIPENICIIUTE CUTYaIlll! KOTIa OHHU BBI3BIBAIOTCS.
3.BrericHuTh BIUsSHEE cienn(UKaTOpa JOCTyIa Ha JOCTYITHOCTh MOJIEH U METOIOB BHYTPH U M3BHE KIlacca.

3agaunme:

1.Cozmats kiacce "CryaeHT" coAepiKamlyIo CIeAyIOIIHe OIS

*MMSI CTyJICHTa

*0TYECTBO CTYJEHTA

spamunuro cTyneHTa

*TOJ] POXKICHUS

rpymmna

2.0npenenuts KOHCTPYKTOP JUIA WHHLMAIM3aUUM Mojed mno ymomyanuio. Onpenenutsb

KOHCTPYKTOp € TTapaMeTpaMu M AecTpykTop. HammcaTs TecTOBBIN puMep.

3.lo6aBuTh B Hauajie Kilacca cnenu(uKaTop JocTyna private. 3amycTuTh mporpammy. Kaxue

BO3HUKJIH IIpoOsIeMbl? B KakiuxX IMEHHO MECTax MPOTPaMMBI U K YEMY 3alpeIieH JOCTYyT?

[Mouemy? Kak ucripaBUTh BO3HHUKIIIEE MOJIOKECHHE?

4. Hammcars mHTepdeiicHble (QYHKIMM JOCTYHa K HOMAM Kiacca (TOJMy4WTh/3aJaTh 3HAYCHHUE IIOJI), BBIHECS IIOJIS B
CEeKIMIO private, pa3pennB JOCTYI K KOHCTPYKTOpaM, JECTPyKTopaM M HHTEP(EHCHBIM (QyHKINAM.

5.I1poBectu Te e NEHCTBHS, YTO U B 3aJjaHuM 4, HO U3MEHUB private Ha protected. B yem pasuuia mexxay HUMH?
6.BHecTH B KOHCTPYKTOPBI M IECTPYKTOP BbLAA4y COOOLICHUI Ha 9KpaH O TOM, Kakas (yHkuus Oblia BeI3BaHa. B Havyane u
KOHIIC OCHOBHOI1 IIporpaMMbl IMOCTaBUTh BbIAAYY COO6H16HHﬁ O HavaJic¢ W KOHLE TMpOoTrpaMMBbI. BrisicauTh Koraga
MPOMCXOJUT BBHI30OBOB KOHCTPYKTOPOB U JIECTPYKTOPOB.

7.J106aBuTH B KJacC CBOWCTBA JJIsl MHKATICYJISLUH TOJICH.

8.Pe3ynbpTatel mabopaTopHO# paboTh 0(OPMHUTH B BUJIE TPOTOKOIA.

KonTposabHbie BOnpochi:

1.Ha3na4eHune KOHCTPYKTOPOB U ASCTPYKTOPOB.

2.Korna BbI3bIBAIOTCS KOHCTPYKTOPBI U IeCTPYKTOPBL. [louemy caenano Takum oopazom?

3.B uem omiuuns Mexay crerudukaropamu goctyna private, protected, public eciu knacc He Hacnemyercst ?
4.3ayeM Hy>XHbI HHTEep]EHCHbIE QYHKIMU?

5.Ha3nauenust u mpuHIMI (GYHKINOHUPOBAHHS CBOMCTB.

Jlabopamopnasn paéoma 8. Ilpozpammuposanue na C++ ¢ ucnonv3osanuem knaccos. Ilepezpyzxa onepamopos
eab padoThi: 3HAKOMCTBO C 00BEKTHO-OPHUEHTUPOBAHHBIM ITpOrpaMMHupoBaHieM B C++. M3ydeHne oOmux HOHATHIA 0
KJIaccax - TOJIs Kilacca, METO/IbI Kitacca (KOHCTPYKTOP, IECTPYKTOP | Apyrue MeToas) [1, ¢. 264-289].

W3yyeHne BO3MOXKHOCTH Tieperpy3ku oneparopos B C++ [1, c. 294-303].

3aganne. CornacHo BapuaHTy (Ta0i.16.1) 3amanus HanucaTh MporpamMmy Ha sizbike C++.

Tabnwma 16.1. BapuaHTeI HCXOTHBIX JaHHBIX TSI 1a00PaTOPHON pabOTHI

Bapuaunt 1
Knaee Ynenn Memoos Onepamopst nepezpy3su
Knacea
KoMmnekcHoe Heiicten-  |Konctpykrop, Cnomenne (+), BelMHTaHHE (-),
YHCIO B TENBHAS X H | JeCTPYKETOR, MeToa | YMHOoweHue (*), aenenne (/)
anrefpanyveckoi |[MHHMAR ¥ |BRIMHCIOEHHA  MOJY/IH | KOMILIEKCHBIX YHCen,
(hopme a=x+ y-i |HACTH KOMIUIEKCHOIO YHCNIA H|YBEIHYMEHHE — HA 1 (++)
YyHCaa @, mMetol BeiBoja|ACTICTBHTENRHOM, MHHMO#
KOMILIEKCHOD WHena  |4acTH
Hexodusle dannse Pesynsmamsi
) I — a b+e -
a, b oc d KOMILIEKCHRIS| ¥y - 2% b4 . Halitn MOIYIL YHcna K
4Hena a
Yeenuuurs Ha 1 eACTBHTENEHYI H MHHMYH) 4acTh R
Bapuanr 2
Knace Haenst knacea Memoowm Onepamopn nepezpy3su
ObeikHoBeHHan  |Uncanrens u Koncrpykrop, Chnosenne (+), BHMHTaHHE
1pods JHAMEHATENE  |JeCTPYKTOP, MeTon  [(-), yMHOKeHHE (*),
cokpawende apobn, |aenenune () apodei
METOJ BRIBOJAA JAPODH
Hexoonsie dannsie Pesyaemamm
ac e gk a o«
Jaunk apodn BT R T BT e &Yy
b'd fh'l |y b d[E K

|Ha akpan srsecTH
e \h )

HECOKPALEHHYH) H COKPALIEHHYIO Apods £




Bapuant 3

Knace |Yrnenst knacea Memodut Onepamopsi REpepyIKu
Bextop (3 Kouctpykrop, aectpykrop, Chnokenne (+), ckalspHoe
OPAMOYTONBH | METO/ BRIBOJA BEKTOPA, (%) u BexTOpHOE (*)
Bl METO/] BEIMHCIEHHS [UTHHEL NPOHIBEACHHA BEKTOPOR
JeKapToBLIE  |BEKTOpa
KOOPAHHATEL

Hexoonwe dannse Pesyasmamst
a={ay,dy,az r=fa+b)xe; t=fa+c)c
b={b. b, b} Haiiti AnHHEI HCXOOHBIX H PE3VILTHRPYIOWETD BEKTOPOB
c={tx, 0y, 0z}
Bapuant 4
Knace Waenst Knacca Memoos Onepamopsi REPepyIKu
Marpuua | PasmepHocTs Kounctpykrop, aecrpyktop, | Ciosenne (+), BBIMATAHHE
MATPHLLL, METOJ BBIBOJAA MATPHULL, | (-), yMHOKeHHe (*) 2-X
AEMEHTEI METO BRIMHCIIEHHA MATPHL, YMHOKEHHE
MATPHLLL ONPEeIeIHTeId MATPHLLL | MATPHLBL HA YHCAO
Hexoduvie dantisie Pesyiabmamot
A 51 T) C=2(A-B)(A” + B)
10 -2 1
Haiitu |C
L0 1 2)
B=(2 4 1)
i1 0 ‘
\, 2 17
Bapuanr 5
Knace Haenwt k1acca Memodu Onepamopsl nepezpy3xu
[pamasn KoopanHare: Koncrpykrop, [Iposepka napaniensHOCTH
HIBYX TOYEK IECTPYETOP, METOJL 2* npameix (| ), onpenenenune
el vl) wx2,y2) |BelBOAA YpABHEHHA YITIA MEAY 2-MA NPAMBIMH
npaMoii (%)
Hexoonwe dannse Pesyaromamm
[pamas AB: BrisecTH ypasHEeHHA NPAMBIX THHUI. Ecan npaveie
Afxaya), Bixbyb) HE NAPAIeIbHL]L, TO HARTH H BRIBECTH YI0JI MERKIY
[paman CD: HHMH
Crxe,ye), Dixd,yd)

Jlabopamopnas paboma 9. Hacneoosanue. Bupmyanvnote pynxyuu. Illonumoppusm
Llens 3amanus:
1) Co3nanue KOHCOJIBHOTO MPUIIOKEHHUS, COCTOSIIErO U3 HECKOJIBKUX (aiijioB B CHCTEMe IporpaMMupoBanus Visual
Studio.
2) Co3pnaHue uepapxuu KJIACCOB C MCIOJIb30BAHUEM IIPOCTOrO HACIE0BAHHS H aOCTPAKTHOTO Kiacca.
3) MUsyuenue noiumopdusMa u BUPTYaIbHBIX METOJIOB.

Xo00 pabomut
3amaya
basoBerii knacc:
MAIINHA
TOproBasi_Mapka - String
YHCIIO_IHIMH/POB - int
MOIIIHOCTH - int
Co3znatb npousBouslii kitacc [PY30BHUK, n106aBuB B HEro XapakTepHCTHKY IPy30H0ABEMHOCTH
Ky30Ba TUIa int.

1. Cosnars mycToii npoexr.
2. JloGaButs B npoekT Kinacc Object.
3. B ¢aiin Object.h BBecTH creyromee onucanue aGcTpakTHOro kiacca Object:
#pragma once
class Object
{
public:
Obiject(void); public:
~Object(void);
virtual void Show()=0;//auicTo BupTyabHast QyHKITHS



4. ®aiin Object.cpp ocTaBUTh 6€3 H3MEHEHHS.
5

JobGasuts B mpoekT kinacc Car, yHaclieZoBaHHEIH oT kiacca Object. B xitacce mepeonpenennth

MeTo 1 Show().
6. B daiine Car.h 1omkHO 6HITH ClIEyIONIEE OMHCAHKE KIacca
#pragma once
#include "object.h" #include
<string> #include
<iostream> using namespace
std; class Car:
public Object
{

public:
Car(void); public:
virtual ~Car(void);

void Show();//byukius amst mpocMoTpa aTprOYTOB Kilacca ¢ moMolipto ykaszartesnst Car(string,int,int);

Car(const Car&);

string Get_mark(){return mark;} int

Get_cyl(){return cyl;}

int Get_power(){return power;} void

Set_mark(string);

void Set_cyl(int); void

Set_power(int);

Car& operator=(const Car&);

friend istream& operator>>(istreamé&in,Car&c); friend ostream&

operator<<(ostreamé&out,const Car&c);
protected:

string mark; int

cyl;

int power;

7. B daiine Car.cpp ZOKHO OBITH CIEAYIOLIEe ONpeneIeHIE METO0B KIacca
#include "Car.h"

Car::Car(void)

{
mark="
c'yI=0;
power=
0;
}
Car::~Car(void)
{
}
Car::Car(string M,int C,int P)
{
mark=
M;
cyl=C;
power=
P;
}
Car::Car(const Car& car)
{

mark=car.mark;
cyl=car.cyl;
power=car.power;

}
void Car::Set_cyl(int C)



cyl=C;

void Car::Set_mark(string M)

{

mark=M;

void Car::Set_power(int P)

{
¥

power=P;

Car& Car::operator=(const Car&c)

{

if(&c==this)return *this;
mark=c.mark; power=c.power;
cyl=c.cyl;

return *this;

istream& operator>>(istream&in,Car&c)

cout<<"\nMark:"; in>>c.mark;
cout<<"\nPower:";in>>c.power;
cout<<"\nCyl:";in>>c.cyl; return in;

ostreamé& operator<<(ostream&out,const Car&c)

out<<"\nMARK : "<<c.mark;
out<<™\nCYL : "<<c.cyl,
out<<"\nPOWER : "<<c.power;
out<<"\n";

return out;

void Car::Show()

cout<<"\nMARK : "<<mark;
cout<<"\nCYL : "<<cyl;
cout<<"\nPOWER : "<<power;
cout<<™\n";

8. Jlo6aButs B mpoekT (aiin Lab5_ main.cpp u nposeputs paboty knacca Car. J{jist 5TOro HYKHO cO31aTh
nepeMeHHyIo knacca Car, BBECTH M BHIBECTH 3HAUCHHS aTPUOYTOB ATOI TepeMeHHOM:

#include "Object.h" #include
"Car.h" #include <string>
#include <iostream> using
namespace std; void main()

{

Car a;
cin>>
a;

cout<<a<<endl;//BBIBOJ] ¢ MOMOIIIBIO TIEpETpYy)eHHOH omneparu Object *p=~&a;
p->Show();//BeIBoa ¢ moMoIIbIO MeToa Show() 1 ykazaTens

9. OTKOMHI/IHI/IpOBaTI) 1 BBITIOJTHUTH IIPOTpaMMy.

10. o6asuts B mpoekT kimacc Lorry, yHacneoBanHbIi oT Ki1acca Car. B kiacce nepeonpeesuTh

Mmerox Show().

11. B ¢aitne Lorry.h momkHO GBITH CTEAyIONIEE OMMCAHKE KIacca

#pragma once #include
"car.h" class Lorry :

{
public:

public Car



Lorry(void); public:
~Lorry(void);
void Show();//pyukius st mpocMoTpa aTprHOYTOB Kitacca ¢ TIOMOIIbIo yKaszaterst Lorry(string,int,int,int);
Lorry(const Lorry & );
int Get_gruz(){return gruz;} void
Set_Gruz(int);
Lorry& operator=(const Lorry&);
friend istream& operator>>(istream&in,Lorry&l); friend ostream&
operator<<(ostream&out,const Lorry&l);
protected:
int gruz;

I3

12. B ¢aiine Lorry.cpp D0mKHO GBITH CIIEIyIOIIEe OMMCAHNE KIIacca
#include "Lorry.h"
Lorry::Lorry(void):Car()
{

gruz=0;

}

Lorry::~Lorry(void)

{

}

Lorry::Lorry(string M, int C, int P, int G):Car(M,C,P)
gruz=G;

}

Lorry::Lorry(const Lorry &L)
mark=L.mark;
cyl=L.cyl;
power=L.power;
gruz=L.gruz;

}

void Lorry::Set_Gruz(int G)

{
gruz=G;

}

Lorry& Lorry::operator=(const Lorry&l)

{
if(&l==this)return *this;
mark=I.mark; power=l.power;
cyl=l.cyl,
return *this;

}

istream& operator>>(istream&in,Lorry&l)

{
cout<<"\nMark:"; in>>l.mark;
cout<<"\nPower:";in>>1.power;
cout<<"\nCyl:";in>>l.cyl;
cout<<"\nGruz:";in>>l.gruz; return in;

}

ostreamé& operator<<(ostream&out,const Lorry&l)

{
out<<"\nMARK : "<<|.mark;
out<<"\nCYL : "<<l.cyl,
out<<"\nPOWER : "<<l.power;
out<<"\nGRUZ : "<<l.gruz;
out<<"\n";
return out;

}

void Lorry::Show()
{



cout<<"\nMARK : "<<mark;
cout<<"\nCYL : "<<cyl,
cout<<"\nPOWER : "<<power;
cout<<"\nGRUZ : "<<gruz;
cout<<™n";

13. IIposeputs paboTty kinacca Lorry. [Iyis 3TOoro Hy>xHO c03/1aTh IEPEMEHHYIO Kiacca Lorry, BBecTr U
BBIBECTH 3HAUYCHUA anI/I6yTOB 3TOU HepeMeHHOﬁZ
#include "Object.h" #include
"Car.h" #include <string>
#include <iostream> using
namespace std; void main()

{
Lorry b;
cin>>hb;
cout<<b<<endl;//BBIBOJI C TOMOIIIBIO TICPETPYKECHHOM onepanuu p=&b;
p->Show();//BeiBoz ¢ IoMoIIbI0 MeTona Show() U ykaszarens
}

14. OtkoMnumMPOBATH U BHIMOIHUTH MPOTPAMMY.

15. Jlo6aButs B mpoexT Kimacc Vector, KOTOpEI GyieT coepsKaTh yKa3aTel Ha 00bEKTHI
abctpaktHoro kiacca Object.
16. B ¢aiin Vector.h BeecTH crenyroniee onucanue kacca Vector:
#pragma once
#include "object.h"”
#include <string> #include
<iostream>

using namespace std; class

Vector

{

public:
Vector(void);//korcTpykTop 6e3 mapaMmeTpoB
Vector(int);//KOHCTPYKTOP KOTIUPOBAHHUSI

public:
~Vector(void);//nectpykrop
void Add(Object *);//nobaBienue seMeHTa B BEKTOP

friend ostream& operator<<(ostream&out,const VVector&);//onepanus BeiBoza private:

Object**beg;//yka3arens Ha nepBblii 37IeMeHT BekTopa int size;//pazmep
int cur;//Texymast no3uuus

Y

17. B ¢aiin Vector.cpp BBecTH cliefiyiolee onpesieJeHne MeToI0B Kiacca Vector:

#include "Vector.h"
//koHCTpYyKTOp O€3 mapamerpoB Vector::Vector(void)

beg=0
size=0
cur=0;
}
/[nectpykrop

Vector::~Vector(void)

if(beg!=0)delete [] beg; beg=0;
}

//koHCTpYKTOp ¢ mapameTpamu Vector::Vector(int n)

beg=new Object*[n];
cur=0;



size=n;
}

//no6asinenme 06beKTa, HA KOTOPHIM yKa3bIBaeT yKasarens p B Bekrop Void Vector::Add(Object

*p)

{
if(cur<size)
beg[cur]=p;
cur++;
}
}

/loneparust BBIBO 1A
ostreamé& operator<<(ostream&out,const Vector&v)

{
if(v.size==0) out<<"Empty"<<endl;
Object **p=v.beg;//ykazatens Ha ykazarenp Tuma Object for(int i=0;i<v.cur;i++)
{
}
return out;
}

(*p)->Show();//Bp130B MeToa Show() (mo3nHee cBs3bIBaHME) p++;//IepeABUracM yKazaTesb Ha CICAYIOMNi 00beKT

18. Mposepurs paboty kmacca Vector. {1 3TOro HY’KHO CO3aaTh EpeMeHHYI0 kKnacca Vector, 106aBUTE B
HEero 0OBEKTHI Pa3HbIX KJIACCOB U3 MIOCTPOCHHON HEPAPXHUU U BHIBECTH 3HAYCHUS IJIEMEHTOB BEKTOpA.
#include "Object.h™ #include
"Car.h" #include "Lorry.h"
#include "Vector.h" #include
<string> #include
<iostream> using namespace
std; void main()
{
Vector v(5);//BexTop u3 5 anmementoB Car a;//00beKT
kiacca Car
cin>>g;
Lorry b;/l o6wexT Kkiacca Lorry cin>>b;
Object*p=&a;//cTaBuM yKa3aTenb Ha 00BEKT Kiacca Car
v.Add(p);//no6aBnsieM 00BEKT B BEKTOP
p=&b;//cTaBuM ykazarenb Ha 00beKT Kiacca Lorry v.Add(p);
//mobaBiisieM 00BEKT B BEKTOP COUt<<v;//BBIBOJl BEKTOpa

}

BapuanTst

Ne 3ananue

1 basoBsIii knacc:

IMTAPA YMCEJI (PAIR)

IMepBoe umucino (first) - int

Bropoe_uucio (second) — int

Omnpenenuts METOAbI N3MEHEHHS ToIei 1 cpaBHeHMs nap (mapa pl Gonblue napsr p2, ecau (pl.first>p2.first) ||
(p1.first==p2.first &&pl.second>p2.second).

Co3nats nponssoansiii kiace JIPOBb (FRACTION), ¢ monsimu Lenas gacte umncna u
Hpobnasi_vacth_uucna. OnpeennTh MOJHbIH HA00p METO/IOB CPAaBHEHHS.




BasoBsrii knacc:

ITAPA_UNCEJI (PAIR)

IMepBoe_gwmco (first) - int

Bropoe umcio (second) — int

OrnpeenmiTh METOI6I H3MEHEHUS I0JIeH M BRIYUCIICHHS Tpor3BeaeHus yncen. Co3naTh
npousBonubiii kitacc [IPAMOYI'OJIBHUK (RECTANGLE), ¢ monsmu- ctopoHamu. OnipeienuTh
METOJIbI I BBIYUCIICHHS IUIOMAIH 1 IIepUMETpa NPSIMOYTOIbHHKA.

bazoBbiii kinacc:

I[TAPA_YUCEIJI (PAIR)

IMepBoe_gwmco (first) - int

Bropoe_umcio (second) — int

OmnpenennTs METOABI N3MEHEHHS TOJICH 1 BRIYHUCIICHUS IIPOU3BEICHHS YHCEI.

CoznaTh NpOU3BOAHBIN Ki1acce HPHMOYFOHBHLIPI_TPEYFOHBHHK (RIGHTANGLED), ¢ mosissmu-
kareTamMu. ONpeIeNuTh METO/T BEIYHCICHUS THIIOTECHY3EI.

Bazoserii kimacc: [IAPA _UHCEJI (PAIR)

IMepBoe uwmcno (first) - int

Bropoe_uucio (second) — int

OmnpenennuTs METOABI N3MEHEHHS TOJICH U OTiepanuio cioxeHus map (a,b)+(c,d)=(a+b,c+d) Cozmatsp
npousBoaHbIi Kitacc KOMIIUUNIEKCHOE YMCJIO(COMPLEX), ¢ monsimu JleficTBUTENbHAS 9acTh_ YUCIA U
Muunmas_yacts_vucia. OnpeaenuTs onepaiun ymMmaoxenus (a,b)*(c,d)= (a*c-b*d, a*d+b*c) u Berunranus

(a,b)-(c,d)= (a-b, c-d)

bazosriii kacc:

IMTAPA YMCEJI (PAIR)

IMepBoe _uwmcno (first) - int

Bropoe_uncio (second) — int

Omnpenenuts METOAbI M3MEHEHHS TI0JIei U onepaiuio cioxkenus nap (a,b)+(c,d)=(a+b,c+d) Co3nars npon3BoHbII
ximacc IEHEXXKHASL CYMMA(MONEY), ¢ noxsimu Py6nu u Koneiixu. [lepeonpenennTs onepamuio CI0XXeHUs H
OIIPEJECIIUTh OTIEPALUH BBIYUTAHUS U JICTICHHS JCHEKHBIX CYMM.

bazoBriii kacc:

[NAPA_YUCEII (PAIR)

IMepBoe _uwmcno (first) - int

Bropoe_uucio (second) — int

Onpenenuts METOIBI I3MEHEHHSI TTOJISH U oTiepanuio cioxkenus nap (a,b)+(c,d)=(a+b,c+d) Co3nats
npousBoaHbIH kiacc JJIMHHOE YMCIIO(LONG), ¢ monsimu Crapiiasi_dacTh_4Yucia U
Mrnammas_yacts_yucina. [lepeornpeaenuts onepanuio cloXeHus

" ONPCACIIUTD ON€pall BBIYUTAHNUA U YMHOXKCHUA.

bazoBriii kacc:

ITAPA_YHCEJI (PAIR)

IepBoe uwmco (first) - int

Bropoe uncio (second) — int

Omnpeenuts METObI TPOBEPKH HA PABEHCTBO U ONEPALIMIO IEPEMHOXKEHUsI roJiell. Peann3oBath
oTIeparMio BeIYUTaHus map 1o gopmyite (a,b)-(c,d)=(a-b,c-d)

Co3nats nponssoansiii kiace [IPOCTAA JTPOBb(RATIONAL), ¢ nomsimu Yucnutens 1 3HaMEHATEINb.
[lepeonpenenuTh onepannio BHIYUTAHHUS U OTIPEIEIUTH ONEpauy CIOKESHUS

U YMHOXCHHS TPOCTHIX JPOOEH.




bazosrrii kimacc:

TPOMKA YMCEJI (TRIAD)

IMepBoe_gwmco (first) - int

Bropoe umcio (second) — int

Tpertse_uwmcno (third) - int

Omnpenenuts METOIbI N3MEHEHHS TIOJICH U CPABHEHHUS TPHAIBI.

Co3pmats nponsBoansiii kiacc DATE ¢ monsimu rox, mecsin u unciio. OnpeaenuTs NOTHbIH Habop onepartuit
CpaBHEHHUS JaT.

basoBsrii knacc:

TPOMKA YKCEJI (TRIAD)

IMepBoe_gwmco (first) - int

Bropoe_umcio (second) — int

Tpertse_uwmcno (third) - int

Omnpenenuts METOAbI N3MEHEHHS TIOJICH U CPABHEHHUS TPHAIbIL.

Co3znatb npousBoausblii kiacc TIME ¢ monsiMu yackl, MEHYTHI M ceKyHIbI. OnpeenuTh NOJIHBIH HabOp onepanuunit
CpaBHEHHs BPEMEHHBIX IPOMEKYTKOB.

10

BazoBsiit kmacc: TPOMKA YHCEJ

(TRIAD)

IMepBoe uwmcno (first) - int

Bropoe_uucio (second) — int

Tpetbe_uwmcno (third) - int

OmnpenenuTs METOABI H3MEHEHMS MOJIeH U yBeNUdYeHus nosnel Ha 1.

Co3nats npoussoassii kiacc DATE ¢ nonsmu rof, mecsi 1 uucino. [lepeonpenenuts MeTOIbI
yBEJIMYEHHS MoJieH Ha | ¥ onpenenuTh METOo | YBEIMUEHHUS 1aThl Ha N THEH.

11

basoBsIii knacc:

TPOMKA UHCEJI (TRIAD)

IMepBoe_awmcio (first) - int

Bropoe uucio (second) — int

Tpetse_umcio (third) - int

OmnpenennuTs METOABI H3MEHEHHS MOJIeH U yBeNWYIeHUs moel Ha 1.

Co3pats npousBoassli kiace TIME ¢ monsimu gackl, MUHYTHI M CeKyH/IBL. [lepeonpenennTs METOAB! YBEIUICHUS
moJiel Ha 1 ¥ ompeneIMTh METO/IbI YBETUUEHHUS HA N CEKYH U MUHYT.

12

bazossrii kimacc:

YEJIOBEK (PERSON)

Wwms (name) — string

Bospacr (age) — int

OnpenenuTs METOIbI H3MEHEHHUS TTOJICH.

Cosznats npousBoanblil kitacc STUDENT, uMeromuiit ose rox ooydenus. OnpeaenuTs METO bl U3MEHEHUS
U YBEJIMUYCHHS TO1a O0yUCHHS.

13

BazoBurrii knnacc:

YEJIOBEK (PERSON)

Wwms (name) — string

Bospacr (age) — int

Onpenenuts METOIbI H3MEHEHHUSI TTOJICH.

Cosznats npousBoanbiii knacc EMPLOYEE, umerommii mosst JIomkHOCTS — string u Okiazg

— double. OnpenenuTh METOIBI U3MEHEHUS TIOJICH M BEIYMCIICHUS 3apIUIaThl COTPYAHUKA IO (opMyIie
Oxmag-+IIpemusi(% ot oknana).




14 | Ba3oBsblii Ki1acc:

YEJIOBEK (PERSON)

Wms (name) — string

Bospacr (age) — int

Omnpeaenuts METOAbI H3MEHEHHS TIOJIEH.

Cosnatpe nipomssoanbiii kitacc TEACHER, umerommit mosst [peamer — string u Kosmaectso gacos — int.
Omnpenenuts METOIbI N3MEHEHHS TIOJICH, a TAK)KE YBEITUUCHUS U YMEHBIICHUS

4acoB.

15 | BazoBblif Kiacc:

YEJIOBEK (PERSON)

Wms (name) — string

Bospacr (age) — int

OmnpeeuTh METOIb H3MEHEHUS HOJICH.

Co3nmats nponssoansiii kimacc STUDENT, numeromuii moinst [Ipeamert — string n Onenka — int. OnpenenuTsb
METO/IbI U3MEHEHUS MOJIEH U METO/I, BBIIAIOIIUI COOOIIEHNE O

HEYJOBJIETBOPUTEILHON OLICHKE.

Konmponsusie 6onpocul

Kakoii xiracc HazpIBaeTcst aOCTPaKTHBIM?

Kaxkoii MmeTos Ha3bIBAaE€TCS YMCTO BUPTYyaIbHBIM? UeM OH OTIMYaeTCs OT BUPTYaIbHOTO MEeToaa?
Jlnis gero npenHa3HaueHbl aOCTPAaKTHBIE KIACChI?

UYro Takoe noauMopdHbie GyHKIHUU?

YeMm monuMophu3M OTINYAETCS OT MPUHIKIA OJCTAHOBKH?

IIpuBecT mpuMeps! HepapXuil ¢ HCIOIb30BaHUEM aOCTPAKTHBIX KJIACCOB.

o Uk LN

~

[TpuBectu nmpumeps! TOIUMOPGHBIX QYHKIIHH.
8. B KakmX Ciyd4asix UCIOJIb3yeTCS MEXaHU3M MO3IHETO CBS3bIBAHUA?

4.1.3. KonTpoabHasi pabora

4 cemecTp:

Tema 1. OcHoBbI f13bIka C++

Tema 2. Ynpapasiioniue KOHCTPYKUMHU

Tema 3. Yka3zaTesd, CCbIJIKH, MACCHBBI U TEKCTOBbIE CTPOKH
Tema 4. DyHKIIUH

Tema 5. CTpyKTYpBbI, 00beIMHEHHS U NepedncIeHus

4 cemecTp:

Tema 6. Knaccobl 1 00beKTBI

Tema 7. KOHCTPYKTOPBI U 1€CTPYKTOPbI

Tema 8. Ileperpy3ka onepaTopos

Tema 9. HaciienoBanue 1 BUPTyaJbHble pyHKINH
Tema 10. [IIadn0HBI

4.1.3.1. ITopsinox npoBeaeHHsI.

KonTponbHast paboTa MpoOBOAUTCS B Yachkl ayAMTOpPHON paboTel. OOydaromuyecs MOMy4YaroT 3adaHus I IPOBEPKH
YCBOCHWMSI IPOHACHHOTO MaTeprasia. PaboTa BBIMTOJHAETCS B MUCHbMEHHOM BHJIE M CIAaéTCs mpenoaaBarento. OmeHUBaIOTCs
BIIQJICHHE MATEPHAIIOM IO TeMe padoThl, aHATUTHYECKHE CIIOCOOHOCTH, BIAJCHHE METOJAMH, YMEHHUS W HaBBIKH,

HQOGXO)II/IMI)IG JUUIS BBITIOJTHCHUA 3a11aHnﬁ
4.1.3.2 Kpurepun oneHUBAHUS

9-10 6a)I0B CTABHUTCH, €CJIH 00yJAKOIIHIAC:

HpaBI/IJ'II)HO BBITIOJIHUWII BCC 3aJlaHUs. HpOﬂeMOHCTpI/IpOBELH BBICOKHIA YPOBEHb BJIaACHUSA MATCPUAIIOM. HpOHBJ’IeHI)I

MIPEBOCXOTHBIC CIIOCOOHOCTU PUMCHSTH 3HAHHS U YMCHHS K BHIIIOJIHCHUIO KOHKPETHBIX 3aJIJaHHH. .
7-8 6a1J10B CTABUTCSL, €CJIH 00yUAIOIIHTCS:

[IpaBUIbHO BBIONHWI OONBIIYIO YacTh 3adaHui. [IpHCyTCTBYIOT He3HAYUTEIbHBIC OMMOKH. [IpogeMoHCTpHpOBaH
XOpOIIMH YpOBEHb BIIAACHUS MaTepuajoM. I[IposBICHBI cpenHHe CIIOCOOHOCTH NPUMEHATh 3HAHUS W yMEHHS K

BBITTOJHEHHIO KOHKPETHbBIX 3a/IaHHH.
5-6 6aJ1J10B CTABUTCS, €CJIU 00yUaromuiics:



3amaHusi BBIMOJHHII 0OJice YEeM HAMOJIOBHHY. IIPHCYTCTBYIOT CEphE3HBIC OMMMOKH. IIpOaEeMOHCTPHUPOBAH
YIOBJICTBOPUTEIBHBIN YPOBEHB BIaACHUS MaTepraaoM. IIposiBIeHBI HU3KHE CIIOCOOHOCTH MPUMEHATH 3HAHMS M YMEHHUS K
BBIMTOJTHEHHIO KOHKPETHBIX 3a/IaHHH.

0-4 6a71a cTAaBUTCSL, €CJIM 00YYAKOLIMACS:

3amaHus BBIIOJHHI MCHEE YeM HaIoJOBHHY. [IpOIeMOHCTPHPOBA HEYAOBICTBOPUTEIBHBIN YPOBEHb BIIAICHHUS
MarepuasioM. [IposiBIIeHbI HEAOCTATOYHBIE CIIOCOOHOCTH MPHUMEHSATh 3HAHUSI M YMEHHS K BBIOJHEHHIO KOHKPETHBIX
3aIaHui.

4.1.3.3. Conep:xanue OlEHOYHOT0 CPeACTBA

Tema 1. OcHoBBI s13b1Ka C++

Tema 2. Ynpapusiouye KOHCTPYKIUH

Tema 3. Ykazarenu, CChIIIKA, MAaCCUBBI U TEKCTOBBIE CTPOKHU

Tema 4. OyHKITIH

Tema 5. CTpyKTYpbI, 00BCIUHCHHUS U ICPCUUCICHHUS

3aoanus:

1. HammucaTh nporpammy Jist BBIYMCICHUS hakTopraia yuciaa n. Yucino n BBOIUTCS MOJIb30BATEIEM C KIIaBUATYPHI.

2. HarmcaTl) nporpaMMy JJISI TIOUCKA HAMMCECHBIICTO DJICMCHTA MaCCUBa. Macan 3aIl10JIHUTH CHy‘IaﬁHLIMPI qucCJIaMH.

3. HanucaTps mporpamMmy Ajis BBIYMCICHHS CKalIPHOTO MPOU3BEICHHS IBYX BEKTOPOB. BEKTOpHI peann3yroTcs B BHJE
MacCHBOB, X Ha3BaHU MEPENAIOTCS apryMEHTaMH (YHKIHH.

4. HammcaTp mporpaMMy IJIsl peasii3aliiii KOMIDICKCHBIX YHCell B aireOpamdeckoil popMe B BHIE IIEMEHTOB CTPYKTYPHI.
[IpenycmoTpeTs GYHKINH IS CIOKEHUS, BBIYUTAHUS, ISIICHIS 1 YMHOKCHHUS KOMILICKCHBIX YHCEI.

Tema 6. Knaccbl 1 00beKTBI

Tema 7. KOHCTpYKTOPHBI U IECTPYKTOPHI

Tema 8. Ileperpy3ka onepaTopoB

Tema 9. HacnenoBanue u BUPTyasibHbIe (GYHKIHH
3aoanus:

1. HaniucaTs porpamMmy JUIst BEIYHCICHHUS. MOy BEKTOPA B TPEXMEPHOM JIEKapTOBOM IPOCTpaHCTBE. BekTop
peanu3oBaTh B BHIEe 00bEKTa Kiacca, HOJsl KOTOPOTo SBJIAIOTCS 3JIeMEHTaMM (KOOpAuHaTaMH) BekTopa. [l BRIYUCICHUS
MOJTyJIsl BEKTOpPA CO3/aTh CHEIIMATbHBIA METO.

2. HanmcaTs mporpammy JUIsL CO3/1aHUs], HA OCHOBE KOHCTPYKTOpa, TPHApHOTO JiepeBa 00beKToB. B Takoit cTpykType
KaX[blil 00BEKT CChIIaeTCs Ha TPU 00BEKTa TAKOTo JKe TUMa. Kax/blil 3 3TUX 00BEKTOB, B CBOIO O4€Pelb, CChIIACTCS Ha
TpHu 00BEKTa U T.1.

3. HanmcaTs mporpamMmy ¢ KilaccaMy JUIS peaji3alyy ITOJIMHOMOB CTENeHH n U 2n . [IyTeM meperpys3ku onepaTopos
MIPEIYyCMOTPETh BO3MOXKHOCTh IIpeo0pa3oBaHus (TOUHEe, CO3/AaHUsI Ha OCHOBE) 00BEKTa JUIs OJMHOMA CTETIeHH N B
00BEKT JJIA TIOJIMHOMA CTCIICHHU 2n . PeanusoBath IMPOUECC BEIYUCIICHUA MPOU3BEACHUS IBYX IMOJMHOMOB CTCIICHHU N
(pe3ynbTar MOJMHOM CTENEHH 21 ).

4. HanircaTh porpaMMy C KJIACCOM TSI peajii3aliy KOMITJIEKCHBIX dncell. [IpenycMoTpeTs BO3MOXKHOCTh
CKJIaAbIBATh, BBIYUTATHh U YMHOXAaTh KOMIIJICKCHBIC YUCJIa. CO3HaTB HpOHSBOZ[HBIﬁ KJ1acC Jid pe€ain3anu KBaaApaTHbIX
MaTpul ¢ KOMIIJIEKCHBIMU 3JIEMCHTAMU. DIeMEHTBI MaTpHulbl 3aHOCATCSA B }IByMepHLIﬁ MacCCUB. HpeﬂyCMOTpeTL
BO3MOXKHOCTh MHJEKCHPOBAHUS 00BEKTOB M YMHOXKESHHUS MATPHIL.

4.2. OueHoOYHBIE CPEICTBA MPOMEKYTOYHON aTTeCTALINN

[Mo mucnumIMHE NMPEeAyCMOTPEH SK3aMeH. DK3aMeH NPOXOAMT mo Owieram. B kaxkiom OwiieTe OMH TeOpeTHYECKUI
BONPOC M OJHO TPAaKTUYECKOE 3aJaHhe. DK3aMEeH IPOBOJMUTCS B YCTHOH / NMHCBMEHHOH M KOMIbIOTEpPHOH (opMme.
OrneHuBaeTcs BiaJeHUE MaTEpHalIOM, €r0 CHCTEMHOE OCBOCHHE, CIIOCOOHOCTH NPUMEHSTh HYXKHbIE 3HAHMS, HABBIKU U
YMEHHS TIPU aHAIHU3€ MTPOOJIEMHBIX CUTYallnil M PEIICHUH MPaKTHYECKUX 3aJaHHH.

4.2.1. YcTHBII WIM MUCBMEHHBIH 0TBET HAa BONPOC

4.2.1.1. Tlopsaaok npoBeeHUsI U MPoLeTyPa OLEHUBAHUSL.

VYCTHBIA WM NMUCBMEHHBIM OTBET Ha BOIPOC HANpaBIEH Ha IIPOBEPKY 3HAHMI OCHOBHBIX pa3[elIOB IO JUCLMILIMHE
«IIporpaMmmupoBaHUeE».

4.2.1.2. Kpurepuu oneHuBaHMus.

17-20 6a110B CTABUTCS, €CJIU 00yJaIOIIHTiCs:

B oTBeTe kaueCTBEHHO PACKpBLI cojepkaHue TeMbl. OTBET XOPOIIO CTPYKTypHpoBaH. IIpekpacHO OCBOEH MOHATHHHBIN
anmnapat. [IpogeMOHCTpHPOBaH BHICOKMH YpOBEHb MOHMMaHUsl MaTepuaia. [IpeBocxogHoe ymenne GopMynupoBaTh CBOM
MBICJIY, 00CYXIaTh TUCKYCCHOHHBIE TIOJIOKEHHSI.

14-16 6a110B CTABUTCSI, €CJIU 00yJAIOIIHTiCS:

OCHOBHBIE BOIPOCHI TEMBI packpbul. CTPyKTypa OTBETa B IEJIOM aJeKBaTHA TeMe. XOPOIIO OCBOCH IMOHATHHHBIN ammapar.
[IpogeMoHCTpPUPOBAaH XOPOWIMH YpPOBEHb IMOHWMAaHHS MaTepuaya. Xopolree yMeHue (OpMyIHpOBaTh CBOM MEICIH,
00CyXIaTh TUCKYCCHOHHBIC TIOJIOKEHUS.



11-13 6anj10B CTABUTCSH, €CJIH 00yYAIONIHIACS:

Temy wactruHo packpbil. OTBeT ciabo CTpyKTypupoBaH. [IOHATHHHBIA ammapar OCBOGH dYacTWdHO. [loHmMaHue
OTJENFHBIX TTOJIOKEHUH M3 MaTephala 1o TeMe. Y IOBICTBOPUTEIBHOE YMEHHE (OPMYIHPOBATh CBOM MBICIIH, 00CYXIaTh
JTUCKYCCHUOHHBIE TTOJIOKEHS.

0-10 6a10B cTAaBUTCSI, €CJIM 00YYAKOLIMIACS:

Temy He packpbul. [IoHATHIHBIN ammapaT OCBOSH HEYJOBIETBOpUTENbHO. [loHMMaHue MaTepHaia (parMeHTapHOE WIH
orcytcTByeT. Heymenue (hopMyIupoBaTh CBOU MBICIH, 00CYK/IaTh AUCKYCCHOHHBIE TTOJIOKEHUS.
4.2.1.3. OneHo4HEBIE CpeCTBA.

Bonpocs! 1J1s1 yCTHOT0 WM MHCBMEHHOTO OTBETa

. CtpykTypHOe nporpammuposanue B C++.

. bazoBble THIIBI TaHHBIX.

. KoHcranTe! u murepasbl.

. AprupMeTHyecKue orepaTopsl.

. JlJornueckue onepaTopsl.

. OnepaTopsl cpaBHEHUS.

. OnepaTop mpuCBaBaHUS U PUBEICHIE THITOB.

. TepHapHbIii onepaTop.

. [TobuToBEIE OMIEPaTOPHI 1 JBOMYHOE MPEICTABICHIE YHCEL.
. YrpasJistoniue MHCTPYKIMK. BeTBICHHS 1 LIUKIIBI.

. Yenosubriit onepatop IF().

. BoxeHHBIe yCIIOBHBIC OIIEPAaTOPHI.

. Ycnosasiit oneparop SWITCHY().

. Oneparop nukia FOR().

. Onepatop nuxima WHILE().

. MaCcTpyKIMs O6e3yCcIOBHOTO Mepexoa.

. OOBsBJICHUE U UCTIONB30BaHNE () YHKITHIA.

. [lepenaua yka3zaTens apryMeHTOM ()YHKIIHH.

. [lepegaua MaccuBa apryMeHTOM (PYHKITHH.

. [lepenaua cTpoku apryMeHTOM (yHKIIHH.

. Aprymentsl ¢pynkuun MAIN().

. Bo3Bpamenue ¢pyHkiueit ykasartess.

. Bo3Bpaienue GpyHKIue# CChUIKH.

. Ykazarenu Ha QyHKIUH.

. Pexypcust.

. [Teperpy3ka GyHKIHA.

. OOBsBJICHUE U UCTIONB30BaHIE YKa3aTeICH.

. AzpecHast apupMeTHKa U CpaBHCHUE YKa3aTeleH.

. MHOTOYpOBHEBAs aapecalys.

30. CraTrueckue 0OIHOMEPHbIE MACCHBBI.

31. Yka3arenb Ha MaccHB.

32. JIByMEpHbIE MacCHBBI.

33. Maunmanm3aiusi MacCHBOB.

34.Co3iannie M MHUIMATIH3aIHs CTPOK.

35. IluHaMHUYEeCKHE MacCHUBBI.

36. CTpyKTypBl. MacCUBHBI CTPYKTYP.

37. Ykazarenu Ha CTPYKTYPBI.

38. O0bequHEHHS.

39. IlepeuncieHus 1 oNpeeIeHne TUIIOB.

40. OOBEKTHO-OPUEHTUPOBAHHOE ITPOrPaAMMHUPOBAHHE.
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41. O0bsiBIIEHME KJacca.

42. OTKPBITBIC ¥ 3aKPBITHIC WICHEI KJlacca.

43. CtaTuveckue 4JIeHbI Kiacca.

44. Tleperpy3ka METOJIOB.

45. KoucTpyktopsl. Co3aaHue u eperpy3ka KOHCTPYKTOpa.

46. lectpykropsl. [IpaBuia co3nanus gectpykropa. Mcrnonp30BaHue 1eCTpyKTOPOB.
47. BaemHsis oniepatopHas GyHKIHS IS TIepeoripeieeHusl OMHApHOTO orepaTopa.
48. Tleperpy3ka orepaTopHOi (PYHKITUH.

49. TepeonpeeneHne YHAPHBIX ONEPATOPOB BHEIITHUMH (DYHKIUSIMH.

50. [Teperpy3ka onepaTopoB METOAMHU KJiacca.

51. HaciemoBanue Ki1acCOB M THIIBI HACJIELOBAHMS.

52. TlepeonpeaeaeHne METOOB W BUPTYaIbHbIC ()YHKIIHH.



53. MHOroypoBHEBOE HacjeJ0BaHHUE.
54. YucTo BUPTyaIbHBIE METOBI U a0CTPAKTHBIE KIIACCHI.
55. O606ménnsie pyaxmuu. [Teperpy3zka 0000MEHHBIX () YHKITHHA.

4.2.2. IIpakTH4YecKoe 3a1aHHe
4.2.2.1. Ilopsigox nmpoBeaeHHsI.
[Ipenmaratorcs 3aaHus Ha TPOBEPKY MPAKTUIESCKUX HABBIKOB MO AUCIUILTHHE «[IporpaMMupoBaHue».
4.2.2.2. Kputepuu onleHUBaHHS.
26-30 6aJ1J10B CTABUTCSI, €CJIH 00yJAIOIIMMCS:
3aaHue BBIMOJIHEHO TIOJIHOCTHIO U MPABIIBHO.
21-25 pansioB cTaBUTCSH, €CJIH 00yIAKOIIMMCS:
3aaHre BBIMOJIHEHO MOTHOCTHIO, HO HET JOCTATOYHOrO 000CHOBaHUs. VTH Ipy BEPHOM pEIICHUH JOMYIICHA OIMUOKA HITH
HEJIOYET, HE BIUAIONINN Ha MPABUIBHYIO TOCIICAOBATCILHOCTD PACCYKICHUM.
17-20 6ann10B cTaBUTCS, €CITH 00YIAOIIUMCS
3amaHue BRITOTHEHO YaCTHYHO I € (PaKTHYSCKUMH OITHOKAMHU.
0-16 6an10B cTaBUTCSH, €CTTH 00YYAIOIIMMCS:
3amaHue He BHITIONHEHO WIIH BBITOJIHEHO C OOJBIINM KOJIUIECTBOM (PaKTHUSCKUX OUTHOOK.
4.2.2.3. OueHo4Hble cpeAcTBAa.
1. Hanwmure mporpaMMy BBIYHCICHUS CYMMEBI

20 1
) Ek![%ﬂ)

Brruncienue paxkropuana ohopMuTe MOIIPOrpaMMON.
2. Hanummute nporpaMMy BBIYHCIICHHST CYMMBI

_Z[»‘Hl)[zﬂ—l)

Beruncienue pakropuana oGopMuUTe MOIIPOrpaMMON.
3. Hamumumure noAnporpammy, Onpenelisiolnlyto, IPHHAICKHT JIK TOUKA C KOOpAUHATaMU (X,y) Kpyry pamuyca f ¢
LEHTPOM B TOUKe (a,b).
4. HanwummTe nporpaMMy BBIYHCICHUSI CYMMBbI
U+2H3+ .+ nl ,

UCTIONB3Ys TIOANPOTPaMMY BEIUHCIECHUS (haKkTopuaa.

5. Hamummute moamporpaMMy BBIYHCICHHS KOpHEH KBagpaTHOTO ypaBHeHHs. [Iporpamma JOIDKHA YYHTHIBATH BCE
BO3MOJKHBIE COYETAHMS HYJIEBBIX M HEHYJIEBBIX 3HAYEHUH K03 (QUIIMEHTOR &, b, C.
6. Hamucars nporpammy noucka HaubGosbuiero obmero aenutens (HOJ) nByX MOJNOKHUTENBHBIX LENbIX YHCEI.
IIpumevanue: HOJ/I ummetcs no anroputMmy EBkimna:
[Toka x u y He paBHbI 0, BBIOJHATh [TUKI
Ecnu x>y, To X=0CTaTKy OT JieieHUs X Ha y
WNHade y=ocTaTKy OT JIeIeHUs Y Ha X
Kouwner nukia
OtBeT=x+y
7. B 3amanHOM Habope KoopauHAT ToueK (Xj, Vi), i=1,2,...,5, HAlTH OBE TOYKH, PACCTOSHHE MEXKIY KOTOPBIMH
MUHHMAJbHO, U BEIBECTH Ha Ie4YaTh MX HOMepa. J{JIsl BEIYUCICHHS PAaCCTOSHUS MEKIY IByMs Toukamu (x1,yl) u
(x2,y2) o opmyne

J(x1-x2) +(y1-y2y

8. Hammmute nporpaMmy popMUpOBaHUs MaccuBa A T10 IIPaBUITY:
- el =14 ;=13
rae
_ 7
st : g
f)=1 ) ———
1434 1+ cos j

7l gli)

JLsist BBIYHCITEHUSE " UCTIOJIB3YUTE HOAMPOTPAMMEI.
9. Jlana hyHKIHS

l+inlx? +1
21+

Flx)=



Flx)

Hanwmmre mporpammy ¢GopMHpOBaHHS MaccuBa A, HCHONB3yd MOANPOTPAMMY ISl BBIYHCICHUS , TI0

MIPaBUITY:
P ‘fI[I-:I 3 IFF:I - -
dy = —23j . i=14, =173

10. [lansl nBe GyHKIMM:
FE=05 w072 -2+ 045 glil=l

Hammmmre nporpaMmMy ¢GOpMHUpPOBAaHUS MacCHBa A, WCIONB3ysS HOANPOTPAMMBI ISl BEIYUCICHUS
TI0 TIPaBHITY:

@y = fil——t—, i=15 j=14
I-E

11. ®aiin comepkuT MaccuB BEHIECTBEHHBIX dnced. ONpenenuTs KOJIWYECTBO UHCEN, MEHBIINX CPEIHEro

apu(pMETHIECKOr0 3HAUYCHNS BCEX YHCEIL.

Tosicnenue: Peanuzoéams npocpammy obpabomku @aiinos cozanacHo 3a0anuio. Jlanuvle yYumaiwomcs us
MeKCmo8o2o ¢haiina u 6bl6OOAMCA HA IKPAH W/unu 6 mexkcmogwll ¢aiin. Ilpoepamma nposepsiem 603MOMICHbIE
owubKU 6600a-6b1600a. IIpodemoncmpuposams pabomy npozpammsl Ha OCHOBE CO30AHHO20 MeCcma.

12. Co3pmatp Kkiacc NPSMOYTOJILHHKOB CO CTOPOHaMH, NapalielbHBIMU OcCsiM KoopauHaT. [IpegycMorperh

BO3MOXKHOCTh TI€PEMEIEHUsI MPSIMOYTOJbHUKOB Ha IUIOCKOCTH, M3MEHEHHE DPa3MepOB, MMOCTPOCHHE HAWMEHBILETO

NPSIMOYTOJIbHUKA, COAEPIKALIero ABa 3aJaHHBIX, W NPSIMOYTOJIbHHKA, SBIISIOIIETOCsS OOIIMM MNEpEeceYeHHEM JIBYX

MPSIMOYTOJIEHUKOB.

13. daiin copepxuT GpaMUIIUKM CTYACHTOB U UX Bo3pacT. HamedaTats GpaMuium CTy/AEHTOB, UMEIOIINX HAWMEHBIINH

BO3pACT.

THosicnenue: Peanuzoéams npocpammy obpabomku @aiinos cozanacHo 3a0anuio. Jlanuvle Yumaiwomcs us
MeKCmo8o2o ¢hatina u 6bl8OOAMCA HA IKPAH W/unu 6 mekcmogwll ¢aiin. Ilpoepamma nposepsem 603MOMICHbIE
owubKu 6800a-6618600a. IIpodemoncmpuposams pabomy NPoSpamMmsl Ha OCHOBe CO30AHHO20 MeCmd.

14. Cozgate Kkjacc MHOTOYJIEHOB OT OJHOM IIEPEMEHHOH, 3a/aBaéMbIX CTEIECHBIO MHOTOYIEHA W MAacCHBOM

ko3(punrenros. IlpeaycMoTpers MeTONBI Ul BBIYMCICHUS 3HAYEHHS MHOTOWIEHA /IS 3aJlaHHOTO apryMeHTa,

OIepaIiy CJIOKEHUsI, BBIMUTAHUS U YMHOKEHHSI MHOTOWIECHOB C MOJY4YE€HHEM HOBOTO 00BbEKTa-MHOTOUJIEHA, BHIBOJ Ha

9KpaH oInucaHus MHorowieHa. Hamumcarh mporpammy, JE€MOHCTPHPYIOIIYIO paboTy C¢ 3TUM KiaccoMm. [Iporpamma

JIOJKHA COJIEPKAaTh MEHIO, TI03BOJISIONIEE OCYIIECTBUTh IPOBEPKY BCEX METOJIOB Kilacca.

15. daiin conepkuT hamMHUIMK CTYJCHTOB. BBIBECTH CIIMCOK CTY/IEHTOB, UMEIOIINX CaMble JUIMHHBIEC (haMUIIUH.
Tosacnenue: Peanuzoeamv npocpammy obpabomku @aiinog coenacho 3a0auuto. J{annvie yumamomcs us
MeKcmo8o2o ¢hatina u 6bl6OOAMCS HA IKPAH W/unu 6 mekcmogwll ¢aiin. Ilpoepamma nposepsiem 603MOMNCHbIE
owubKu 6800a-6v18600a. [Ipodemoncmpuposams pabomy nPoeSpamMmsl Ha OCHOBe CO30AHHO20 MeCmd.

16. Coznats kiace «gomarssis Oudianoreka». [IpeaycMoTpeTs BO3MOXKHOCT PA0OTHI ¢ MPON3BOIBHBIM YHCIIOM KHUT,

TIONCKa KHUTH 110 KAKOMY-JIH0O0 NPHU3HAKY (HalpHMep, 110 aBTOPY WIIN 10 TOAYy W3aHus), 10OaBICHUS KHUT B

O6nOIMOTEKY, yOaJICHUs] KHUT U3 Hee, COPTHPOBKU KHHUT 10 Pa3HBIM IOJISIM.

17. daiin conep>XuT NPONU3BOJILHBIE TEKCTOBBIE CTPOKH. B BBIXOJHOM (haiisie Bce CTPOKHM JIOMIOJTHEHBI CUMBOJIOM «*»

JI0 caMO JUIMHHOM CTPOKHU.

THosacnenue: Peanuzoeamv npocpammy obpabomxu aiinos coznacno 3aoanuio. [lannvie yumaiomcs u3
MeKCcmoB8o2o Paiina u 6vi800AMCA HA IKPAH U/Uiu 8 mexcmoswvii gatin. Ilpoepamma npogepsiem B03MONCHbIE
oumubdKU 6800a-6v1600a. Ilpodemoncmpuposams pabomy npPocpammsbl Ha OCHOBe CO30AHHO20 MeCcmd.

18. Ompenenuts kiaace ¢ umeHeM Netbook, comeprkamuii CieayroNKe mMoJist: Ha3BaHue (UPMbI U3TOTOBUTEIIS; pasMep

9KpaHa; 00beM OINEPaTHBHON MaMATH; LIEHA.

PeanusoBath MeTopI:

—  BBOJI IaHHBIX B MacCHB U3 n 3JieMeHTOB THMa Netbook;

—  YIOPSIOYUTS 110 JJaTaM BBIITYCKa;

—  BBIBOJI MH()OPMALIMH O TOBape, pa3Mep 3KpaHa KOTOPOTO BBEJICH MOJIE30BATEIIEM.
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