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Conep: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
(Momyr0)

6. @OH OLIEHOYHBIX CPEACTB MO AUCIUTUTHHE (MOIYIIO)

7. Ilepevyens nurepaTypbl, HEOOXOUMOMN JIUISI OCBOCHHS AUCIIMIUINHBI (MOYJIs)

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 3I0POBBS

13. TIpunoxenue Nel. @oHA OLIEHOYHBIX CPEICTB
14. TIpunoxenne Ne2. [lepedeHs muTepaTyphl, HEOOXOIUMOMN IJIsI OCBOCHHS JUCIUATUTHHBI (MOITYJIS)

15. Tlpunoxenue Ne3. IlepeueHb HHPOPMAIMOHHBIX TEXHOJIOTHH, HCIOJB3YEMbIX I OCBOCHHS TUCIIUIUIAHBI
(MomyIist), BKITFOYAsI IEPEYCHb MPOTPAMMHOTO 00ECIIedCHUS 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM



[Iporpammy aucumiuinHel paspaboran(a)(m) k.H. AnucumoBa J.C. (Kadenpa maremarnku W TOpUKIAAHOU
uH(MOPMATHKH, OTCICHIE 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
KOMIIeTEHIIUU npuodperaemMoil KOMIeTeHUHH
OIIK-9 CriocoOeH MOHUMATh MPUHITAIIEI Pa0OTHl COBPEMEHHBIX MH(MOPMAIIHOHHBIX TEXHOJIOTHI H MCIIOIB30BATh

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  [YMmeTp mpUMeHSTH NMPHHIUIB PA0OTH COBPEMEHHBIX HHPOPMAMOHHBIX TEXHOJIOTHI U MCIIOIB30BaTh UX
U1t peIeHus 3a1a4d Mpo(eCCHOHANBHOM ASSATEILHOCTH

OIIK-9.3 Bnanets moHMMaHUEM PUHLUIIOB Pa0OTH COBPEMEHHBIX HH(OPMAIIIOHHBIX TEXHOJIOTHH Y 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.

JoyxeH yMeTb:

MNPUMCHATH OCHOBHBIC NPUHIHIIBL pa6OTLI COBPCMCHHBIX I/IH(i)OpMa]_II/IOHHLIX TEXHOJIOTHH M HCITOIL30BaTh MX IS
peuICHUA CTaHAAPTHBIX 3a4a4 110 IpOorpaMMHUpPOBaHUIO.

I[OJ'DKGH 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
npodeccroHaabHOi  oOpasoBarenbHOi mporpammbl  44.03.01 "Ilemarorudeckoe oOpasoBanue (TexHonorus wu
poboTtoTexHnuka)" u OTHOCHUTCS K 00513aTeIbHBIM JNACLMIUIMHAM.
OcBanBaetcst Ha 2 Kypce B 4 ceMecTpe.

3. O6bem auCHUTIMHBI (MOAYJISI) B 3a4eTHBIX ¢IMHHIAX € YKa3aHHEM KOJMYeCTBa YacCOB, BbIAEJEHHBIX Ha
KOHTAKTHYI0 PadoTy 00yvyalolmxcsi ¢ npemnogasareieM (o0 BHUAAM Y4eOHBIX 3aHATHI) M HA CAMOCTOSTEJbHYIO
padory o0y4arommxcst

OO0mast TpyAOEeMKOCTh TUCIHIDIMHEI cocTaBiseT 5 3adeTHbIX(bIe) enuani(s) 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 (3auér / 3x3ameH) - 36 yaca(oB).

Dopma MPOMEKYyTOYHOTO KOHTPOJIS AUCITUILIHHEL: SK3aMeH B 4 cemecTpe.



4. Copep:xkaHue IHCHMILUIMHBI (MOAYJIsl), CTPYKTYPHPOBaHHOe M0 TemaMm (pa3zejlaM) ¢ YKazaHHEM
OTBE/ICHHOT0 HA HAX KOJINYeCTBA aKaJeMHYeCKHX YaCOB U BU/I0B y4eOHBIX 3aHATHI

4.1 CTpyKTypa M TeMaTHYeCKHUii IVIAH KOHTAKTHO! U CaMOCTOSITeIbHOM PadoThI 0 AUCHUILINHE (MOAYJII0)
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1. |Tema 1. OcHOBBHI s13b1Ka CH++ 4 4 0 4 4
2. (Tema 2. YnpaBisiomue KOHCTPYKLIUH 4 4 0 4 4
3. [Tema 3. Yka3zarenu, CCBUTKH, MACCUBBI M TEKCTOBEIE CTPOKHU 4 4 0 4 4
4. |Tema 4. OyHKIHUH 4 4 0 3 3
5. [Tema 5. CTpyKTYpHbI, O0ObEIUHEHUS 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 ()yHKLIUH 4 4 0 10 10
Wroro: 180 gacoB (n3 HUX 36 9acOB KOHTPOIIB) 36 0 54 54

4.2 CoaepkaHue JUCUMILIMHBI (MOIYJI51)

Tema 1. OcHoBBI A3bIKa C++

CrpykrypHoe mnporpammupoBanne B C++. Cosmanme mnpoctoil mporpammbl. OOBSBICHHE W WHHIMATH3ALI
nepeMeHHOH. ba3zoBble THmbI naHHBIX. KOHCTaHTHI M nuTepansl. ApudMeTHdecKrue onepaTopsl. JIormuecknue onepaTopsl.
Omneparops! cpaBHeHHA. OniepaTop NMPHCBaNBaHUs U MPHUBEACHHE TUIOB. TepHapHBIil oneparop. [1oOuToBbIe onepaTopsl U
JIBOMYHOE MPENCTABICHUE YHCEI.

Tema 2. YnpasJsiiomiye KOHCTPYKIUH

Ynpasisromue HHCTpYKIUH. BeTBiaenus u muxuiel. YcnoBHbl onepatop IF(). BiokeHHbIe yClOBHBIE OmepaTopEI.
VYcnosaeiit oneparop SWITCH(). Oneparop mukina FOR(). Onepatop mukiaa WHILE(). CuHTakcuc BbI30Ba ONEPaTOpPOB.
Wuctpykuusa Oe3ycrnoBHOTO mepexofa. llpumepsl pemieHus 3amad. PermneHne ypaBHEHHS METOIOM IIOCIEI0BATEIbHBIX
UTEPALUN.

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

OOBsBICHNE M HCIOIB30BAHME yKaszaTelned. AnpecHass apuMeTHKa U CpaBHEHHE yKa3aTeled. MHOroypoBHeBas
aapecanus. 3HAKOMCTBO €O ccblIkamMu. CTaTHYECKUE OJHOMEPHBIE MACCUBBL. YKa3aTelb Ha MacCHUB. J[ByMEpHBIE MACCUBEI.
Wunnmanuszanus maccuBoB. MaccuBbl MaccuBOB. MaccuBbl ykaszareneid. Co3gaHue W mHMLIManu3anus cTpok. CTpouHsle
JUTepansl. J[ByMepHble CHUMBOJIBHBIE MACCUBBI. JJUHAMUYECKHE MACCUBBIL.

Tema 4. DyHKIUHU

OObsiBIEHHE W WCIIOJIb30BaHME (QYHKIMH. MexaHW3MBl Tepeqadn apryMeHToB. Ilepenadya ykaszaTemnst apryMEHTOM
¢yukiuu. [lepenaua maccuBa aprymeHToM (yHkuuu. Ilepenaya cTpoku apryMeHTOM (DYHKUMH. ApPryMeHThl (QyHKLIUH
MAIN(). AprymeHTsl 1o ymondanuro. Bo3spaiienue ¢yHnkuueii ykasarens. Bo3spaiienue GpyHkuuei ccbiik. Ykazarenu
Ha (yHkuun. Pexypcust. [leperpyska dyHKImi.

Tema 5. CTpyKTYpbI, 00beIMHEHHS U NlepeYrcaIeHus

Crpykrypsl. MaccuBsl cTpykTyp. Ilepenada cTpykryp aprymenTamMu QyHKIUI. YKa3aTenn Ha CTPYKTYpsl. butoBbie
pasmepsr mons. O6wenuueHus. Ilepedncrnenus u ompenencHue THIOB. [IpuMepsl pemeHus 3amad: OMHApHOE IIEPEBO,
KOMIUIEKCHBIE YHCIIA, KOMILIEKCHAs SKCIIOHEHTA, PACCTOSHUE MEXIY TOUKaMHU, NEPEeceUeHUe NMPSIMBIX, KOPHU KBaJpaTHOTO
YpaBHEHHUS.

Tema 6. Ki1accbl M 00bEKThI

OO0BEKTHO-OPHEHTHPOBaHHOE TporpammupoBanue. Kiaccel. OObsiBieHue kiacca. OTKPBITBIC W 3aKPBITHIC WICHBI
kimacca. CraTmyeckue 4WWiIeHBl Kiacca. lleperpy3ska weromoB. Ilepemaua oOBEKTOB apryMmeHTamu. BosBpaieHue
pe3yapTaToM OOBEKTOB. YKa3arenu Ha OOBCKTHL. YKa3aTell Ha WICHBl Kiacca. Vcrmoik30BaHHE CCBUIOK Ha OOBEKTHI
MaccuBsl 00beKTOB. J[py’KeCTBeHHBIE (DYHKIIMU U KJIACCHI.



Tema 7. KOHCTPYKTOPBI U 1eCTPYKTOPHI

Konctpykroper. Co3manne © meperpyska KoHcTpykropa. Hectpykropsl. IlpaBmia co3maHus [gecTpyKTopa.
Hcnons3oBanue nectpyktopoB. Bpi3oB koHcTpykTropa. KoncTtpykTrop co3manust komwmu. Ilpumepsl perieHust 3amad:
CO3/1aHUE OMHAPHOTO JIEPeBa, PS I SKCIIOHCHTHI, M0JIe-00BEKT, T0JIe-MacCHB 00BEKTOB, BHI30B B KOHCTPYKTOPE METO/IA.

Tema 8. Ileperpyska oneparopos

Buemnsas omepatopHas QyHKuus s nepeomnpexneieHus OuHapHOro omepatopa. Ileperpyska omnepaTopHOM
¢ynkimu. [lepeonpeneneHre yHapHBIX ONepaTopoB BHEMIHUMH (GyHKIMAMU. [leperpys3ka omnepaTopoB MeTOAaMH Kiacca.
Ileperpy3ka oneparopa npucBauBaHus. IIpumepsl pemeHus 3aAad: HHICKCUPOBaHUE OOBEKTOB, CKaNIPHOE U BEKTOPHOE
MIPOU3BEICHUE BEKTOPOB.

Tema 9. HacsienoBanmne 1 BUpTyaibHble (PYHKIMT

HacnenoBanwe knaccoB W TuIbl HacieloBaHus. llepeompenencHue METOJOB W BUPTyasbHbIE (DYHKIUH.
MHoroypoBHeBoe HacienoBaHHe. KOHCTPYKTOPBI M JECTPYKTOPBI MPU HACIEAOBAaHWH. UMCTO BHPTyalbHBIE METOIBI U
abcTpakTHBIE Kiacchl. CyIecTBYOMME M HECYIIECTBYIONINE WICHBI Kiacca. IIpumepsl pemieHns 3a1ad: KOMIUIEKCHBIE
YHCIIa, HAacJIeJOBaHHUE ONEPaTOPHBIX (PyHKIMiL, TpeodpazoBanne Oypse.

5. IlepedyeHb y4eOHO-METOAMYECKOT0 oOOecmeYeHHUs] /ISl CAMOCTOSATEJbHOH padoThl 00y4Yaromuxcsi IO
AUCHHILTAHE (MOYJIIO)

CamocTosTenbHas padoTa 00y4aroIInXCsl BBIIOIHACTCS 0 33AaHUI0 U MPH METOJMYECKOM PYKOBOJCTBE IIperojaBares,
HO 0€3 ero HemocpelnCTBEHHOTo ydacTus. CamocTosiTenbHas paboTa MojpasiessieTcs Ha CaMOCTOSTENbHYI0 paboTy Ha
ayIUTOPHBIX 3aHATHAX WM Ha BHEAYAWUTOPHYIO CaMOCTOSATENbHYIO paboTy. CamocTosTenbHas pabora oOydarommxcs
BKJIIOYAET KaK MOJHOCTHIO CaMOCTOSITEIbHOE OCBOCHHE OTAEIBHBIX TeM (Pa3[enioB) NUCLHUIUIMHBI, TaK U MPOpabOTKy TeM
(pa3zenoB), OcBaMBaEMBIX BO BpeMs ayIMTOPHOH paboTel. Bo Bpemst caMocTOATENbHONM pabOThl 00yJaromuecs YUTAOT U
KOHCHEKTUPYIOT y4eOHYI0, HAyYHYIO M CHPaBOYHYIO JIUTEPATypy, BHINOIHSIOT 3a/laHKs, HAlPABJICHHBIC Ha 3aKpCIUICHUE
3HAHMH U OTPAOOTKY YMEHHH M HABBIKOB, TOTOBATCS K TEKYIIEMY H IIPOMEKXYTOYHOMY KOHTPOJIIO 110 JUCIHUILIIMHE.
OpraHuzainys CaMOCTOSATEILHOW PabOThl OOYYAIONIMXCS PErJaMEHTHPYETCS HOPMATHUBHBIMH JIOKYMEHTAMH, y4eOHO-
METOIMYECKOI IUTEpaTypOl U JIEKTPOHHBIMU 00pa30BaTeNbHBIMU PECYPCaMH, BKIIIOYAS:

[Topsimox opraHu3aIii U OCYILECTBIICHHS 00pa30BaTENbHON JEsTeNbHOCTH MO 00pa30BaTENbHBIM IPOTrpaMMaM BBICIIETO
oOpazoBaHust — mporpaMmamM OakajiaBpuaTa, MporpaMmamM CIEHUalMTeTa, MporpaMMaM MarucTpaTypbl (YTBEp KICHHBII
IIpHUKa3oM MuHHCTEpCTBa HAyKHU U Beiciiero oOpasoBanus Poccuiickoit @enepariuu ot 6 anpens 2021 roga Ne 245)

VYcraB QenepanbHOTO TOCYAapCTBEHHOI'O aBTOHOMHOTO oOpa3zoBaTenmbHOTO yupexaeHus "Kazanckuit (IIpuBomkckwmii)
(denepanbHBI yHUBEpCHTET"

[IpaBuna BHYTpEHHETO pacmopsaka (eaepaabHOTO TOCYIapCTBEHHOTO aBTOHOMHOTO OOpa30BaTENbHOTO YUPEXKICHHS
BEICIIIETO TIpodeccroHambHOTO 00pa3oBanus "Kazanckuit ([IpuBomkckuii) ¢penepanbHBIi yHUBEpCHTET"

JlokansHble HOpMaTHBHBIE akThl Kasanckoro ([IpuBomkckoro) ¢enepasbHOro yHUBEpCUTETA

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

(DOH,I[ OLCHOYHBIX CPEACTB IO AUCHUIIIMHE (MO,I[y.]'IIO) BKJIIOYAC€T OLCHOYHBIC MATCpHaJibl, HAIIPABJICHHBIC Ha
IIPOBEPKY OCBOCHUA KOMHCTGHHHﬁ, B TOM 4YHUCIIC 3HaHPII>i, yMCHI/Iﬁ 1 HaBBIKOB. (DOHZ[ OLICHOYHBIX CPEJACTB BKJIIHOYACT
OLICHOYHBIC CPEACTBA TCKYLICTI'O KOHTPOJIA U OHCHOYHBIC CPCACTBA HpOMe)KyTO‘IHOfI aTTCCTAlluH.

B (oHIe OLEHOYHBIX CPEACTB COACPKUTCS CIIeAyIoIIas NHHOpMALUS:

- COOTBETCTBUE KOMIIETEHIINH IUIaHUPYEMBIM pe3yJibTaTaM 00y4eHHs 110 TUCLHUILIHHE (MOAYIIIO);
- KpUTEPUH OLICHUBAaHHS CHOPMUPOBAHHOCTH KOMIICTCHIHH;

- ME€XaHU3M (OPMHUPOBAHUS OIEHKH M0 JUCHUIUINHE (MOIYIIIO);

- OIMCaHUE TOPSIKA IPUMEHEHHS U TIPOLIEAYPHI OLICHUBAHUS IS KaXKIOT0 OLICHOYHOT'O CPEICTBA;
- KpUTEPUH OLCHUBAHUS JUTS KaXJIOr0 OLEHOYHOTO CPE/ICTBA;

- CcoIepaHWE OIICHOYHBIX CPENCTB, BKJIIOYas TpeOOBaHUS, TNPEAbABIsAEMble K IEHCTBUSAM OO0yJarommxcs,
JIEMOHCTPUPYEMBIM pe3yJIbTaTaM, 3a/1aHUsl pa3JIMYHbIX TUIIOB.

®OoHI OIIEHOYHBIX CPECTB MO MUCHUIUINHE HaxoanuTcs B [Iprmnoxernn 1 k mporpaMMe TUCIHIDIHHEL (MOIYITIO).

7. IlepeyeHb JINTEPATyPbl, HEOOGXOIUMO¥i /IJIsl OCBOEHMSI THCHUTIHHBI (MO/TYJIs)
OcBoeHHe IUCHMIUIMHBI (MOJIyJIs) IpeanojaraeT W3ydeHHe ydeOHoil nmTeparyphl. Jluteparypa MoxeT OBITH
JIOCTYITHA O0YYAIOIINMCS B OJJTHOM H3 JIBYX BAPHAHTOB (JIHOO B 00OWX U3 HHX):

- B DJJIEKTPOHHOM BHJE - 4epe3 DJIEKTPOHHBbIE OWOIMOTEUHBIE CHUCTEMBI Ha OCHOBAHWW 3aKIOUYEeHHBIX KDY
JIOTOBOPOB C ITPABOOOIATATEISIMU;

- B Ile4aTHOM Buze - B Hayunoit 6ubnmoreke Enabyxckoro uncturyra KOY. OOyuatomuecs noiry4aoT y4eOHYO
IUTepaTypy Ha aOOHEMEHTE IO YHMTAaTeJbCKUM OMileTaM B COOTBETCTBHM C IpaBWIAMM I10Jb30BaHMs HayuHo#
OUOIMOTEKOMH.

QHGKTpOHHLIC n3aaHus JOCTYIHbI JUCTAHIMOHHO U3 JII000H TOYKH Ipu BBCJACHUU 06y‘laIOIIII/IMC$I CBOCTO JIOTMHA U



napojis OT JMYHOro KaOuHera B cucreMe "DJeKTpoHHBIH yHuBepcureT". Ilpnm HCroNIb30BaHMM TEYATHBIX M3JAHUM
O6ubnuoreuHsli (OHI JOJKEH OBITH YKOMIUIEKTOBAaH MMM M3 pacdera He MeHee 0,25 sk3eMmIuiipa Ha Kakaoro
oOyyarolierocs U3 4ucia JInL, 0JJHOBPEMEHHO OCBaWBAIOIIUX JIAHHYIO AUCLUILINHY.

[epedenp yueOHOM IUTEpATYpPhl, HEOOXOIUMOM ISl OCBOSHHUS TUCIUIUTUHEL (MOAYJIs), HaxoauTcs B [Ipunoxenun 2
K paboueil mporpamme IUCHUILIMHBL OH TOMIEKHUT OOHOBJICHUIO NPH HM3MEHEHHWH YCIoBHH noroBopo KDY ¢
npaBooOnafaTeNsiMA DJICKTPOHHBIX M3JAaHWH M IpU HM3MEHEHWH KoMmIuiekToBaHus (ounoB HayuHoit Oubmmorexu
Enabyxckoro nncruryra KOV.

8. Ilepeuenb pecypcoB HH(OPMAIHOHHO-TEJEKOMMYHUKAUMOHHON ceTn ""UHTepHeT'", He0OXOAUMBIX AJs
OCBOCHHS IMCUMILIMHBI (MOAYJISA)

TapBapackwuii kype CS50 - https://tproger.ru/sponsored/cs50/
HUHTYUT. OcHoBsl nporpammupoBanus Ha si3bike C - https://www.intuit.ru/studies/courses/43/43/info
OO6yueHHe cicTeMaM YIpaBieHHs U MeXaTpoHuke - http://www.ni.com

9. Meroanyeckue yka3aHus 1/ 00y4aoUIUXCs 10 0CBOCHUIO TUCHUILINHBI (MOXYJISA)

Bun pador Metoauyeckue peKoMeH AU

JIEKLIIUU B xone NEKUMOHHBIX 3aHATHH ClielyeT BECTH KOHCIIEKTHpOBaHHME ydeOHoro marepuaia. OOpamatb
BHUMaHHE Ha KaTeropuu, (HOpMyJIMPOBKH, PACKPHIBAIOLINE COJACP)KAHUE TEMBbl, HAy4YHbIC BBIBOABI U
IIpaKTHYEeCKHEe peKoMeHaauy. JKenaTeapHO OCTaBUTh B pabOYNX KOHCIIEKTaX MOJIs, Ha KOTOPBIX JeNaTh
IIOMETKHU U3 PEKOMEHIOBAHHON JTUTEPATYPhl, JOMOIHSIIOIINE MaTepHall IPOCITYIIAHHON JEKI1H, a TAKKE
MMOTYEePKUBAIOIIAE OCOOYI0 BaXKHOCTb TEX WM MHBIX TEOPETHUSCKUX ITOJIOKEHHWA. 3amaBaTh
MPENoAaBaTeNl0 YTOUHSIOMIME BONPOCHL C LIEIbI0 YSICHEHUS TEOPETUUECKUX MOJIOKEHUHN, MPAKTUYECKUX
peKOMEeHAANui, pa3peneHns] IpoOIeMHBIX CHTyalnuii. B Xo[e MOATOTOBKH K JIGKIHOHHBIM 3aHSATHIM
MTOBTOPUTHh HW3JI0KCHHBIA paHee Y4eOHBIH MaTepHai, 03HAKOMHUTBHCS C OCHOBHOHM W IOIOJHHUTEIBHOU
nuTepaTypoid, WHQopManueil W3 PEKOMEHAOBaHHBIX HTepHET-pecypcoB IO H3YyYEHHOW TeMe.
JlopabaTbIBaTh CBOM KOHCIIEKT JICKIMH, JIeJIasi B HEM COOTBETCTBYIOILME 3allUCH U3 PEKOMEH/IOBaHHOM
OCHOBHOU U JIOTIOJTHUTEIBHOU JUTepaTypsl, MHTEpHET-pecypcoB MO MPOOIEMHBIM BOIIPOCAM.

nmabopaTopHbIe | BeimonmHeHne mabopaTOpHBIX paboT HAmpaBlIeHO Ha O00O0OIIEHWe, CHCTEMAaTH3aINio, YIriTyOieHue

paboTh TEOPETHUYECCKUX 3HAHWIA; (OpPMHpOBAaHHE YMEHWH NPUMEHATH IMOJIYYCHHBIC 3HAHUS B NPAKTUICCKOU
NeSITCIIPHOCTY; PA3BUTHE AHATUTHYCCKUX, MPOCKTHPOBOYHBIX, KOHCTPYKTUBHBIX yYMEHHUH;, BBIPAOOTKY
CaMOCTOSATEIILHOCTH, OTBETCTBEHHOCTH U TBOPYECKOM MHUIMATUBEL. B X0/1¢ BBIMOJHEHUS 1a00paTOpHOM
paboThl CTYAEHT JOJKEH TMPOSBUTH YMEHHE CaMOCTOSITENIbHO paloTaTh ¢ y4eOHOW U HaydHOM
nutepatypol, WHTepHeT-pecypcamu, NpPOAEMOHCTPUPOBATh HAaBBIKA BIAJEHHUS KOMIIBIOTEPHOM
TEXHUKON U MakeTaMy MPUKIATHBIX MPOTPaMM COOTBETCTBYIONIETO HazHaueHMs. KOHTPONIbHON TOUYKOM
mabopaTOPHOI PaOOTHI SABISETCS €€ 3alluTa. 3alluTa IIPOBOIMUTCS B YCTHOW (popMe: CTYyNSHT JOJDKCH
yMeTb O0BSICHUTh H 000CHOBATH KaKIBII BBITOTHCHHBIH ATAIl PaOOTHI.

camoctod- | CamocrosTenpHas paboTa Mo JaHHON AUCHUIUIMHE BKIIOYAET: IOBTOPEHHE TEOPETHYECKOT0 MaTepHaa,
TCJIbHas1 pa60Ta MOATOTOBKAa K TMPAaKTUYECKUM 3aHATHAM, PCHICHUC 3aJiad, BBIJJAHHBIX Ha TMPAKTUYCCKUX 3aHATHAX]
MOATOTOBKAa K MHUCHhMEHHBIM paboTaM, MOATOTOBKA K dSk3ameHaMm. Jlobas (opma camocTosITenbHOM
paboThl HadyWHACTCS C W3YYCHHWs KOHCIIEKTa JIEKI[UH, COOTBETCTBYIONICH YUeOHOM W Hay4IHOH
JUTEpaTypel, a Takke WHPOPMAIUU W3 PEKOMEHIOBaHHBIX HHTepHEeT-pecypcoB. Bo Bcex
PEKOMEHAYeMBbIX yYeOHHMKAaX W Y4eOHBIX IOCOOHMAX COJAEPIKATCS KOHTPOJBHBIC BOMPOCH, KOTOPHIE
ITOMOTAIOT TOBTOPHTH KIIFOUEBBIE MOMEHTHI COOTBETCTBYIOIIEH TeMBI, M NpPAKTUYCCKHC 3aJaHMUS,
HAIICTICHHBIC Ha BBISBICHUE JIOTHYECKIX B3aUMOCBSI3CH.

9K3aMeH DK3aMeH NPOBOAMTCS B YCTHOH (opme mo Omieram, B KOTOPBIX COAEPKATCSA BOIPOCH! (3aIaHUS) IO
BCeMy pazzeny AUCUUIUIMHBL. OLIEHMBAaeTCs BJa/J€HUE TEOPETHMYECKUM MAaTepuajioM, €ro CHUCTEMHOE
OCBOCHHE, B3aUMOCBSI3b OCHOBHBIX MOHSTHH JHUCIUILIHHEI, CIOCOOHOCTh MPUMEHSTH 3HAHUS U YMEHUS
IpU pEIICHHW TPAKTHYSCKUX 3aJaHWH, NMPHOOpPETEeHHE HABBIKOB CaMOCTOSATENFHOW paboThl. Jlis
MTOJITOTOBKH K 9K3aMEHY PEKOMEHIyeTCs MOBTOPUTH BECh YUCOHBII MaTepHal Mo AUCITUILINHE, a TaKKe
HCTIONB30BaTh OCHOBHYIO U JOIOJMHHUTENBHYIO JIUTEPaTypy, HHQOPMALUI0 W3 PEKOMEHIOBAaHHBIX
HurepHeT-pecypcos.

10. Tlepeyenr WH(OPMANMOHHBLIX TEXHOJIOTHi, MCHOJb3yeMBbIX NPH OCYUIECTBJICHHH 00pPa30BATEIbHOIO
npomecca mo AWCHUILINHE (MOAYJII0), BKJIKYAs MNepedyeHb NPOrPAMMHOrO obecredeHusi U HHPOPMAIMOHHBIX
CIPaBOYHBIX cUCTeM (MPH HEOOXOAUMOCTH)

[lepeuerp MHPOPMAMOHHBIX TEXHOJIOTHH, HCHOIB3YEMBIX NPH OCYIIECTBJIECHHH 00pa30BaTENFHOIO MHpoIecca Io
JTUCHHIUIMHE (MOMYIIO), BKIIIOYAsl MEpedeHb MPOTrpaMMHOro obecreueHHs W HH()OPMAIMOHHBIX CHPAaBOYHBIX CHCTEM,
npencrasieH B [punoxkenun 3 k pabodeit mporpamMme JUCIUATUIMHBI (MOIYIIA).



https://tproger.ru/sponsored/cs50/
https://www.intuit.ru/studies/courses/43/43/info
http://www.ni.com/

11. OnucaHue MaTepUHAJLHO-TEXHUYECKOIl 0a3bl, HeOOXOAMMOHN AJsl OCylIecTBJIeHHMs] 00pa30BaTeIbHOIO
npouecca no JMCHUIIuHe (MOIYJII0)

Yuebnas ayauropust Ne 60 (423600, Peciydnmka Tarapcran, r. EnaOyra, yin. Kazanckas, a. 89) mns mposeneHus
3aHATHI JICKIIMOHHOTO THIA, 3aHATHH CEMHHAPCKOTO THIA, TPYIIOBBIX W WHIMBHIYAJIbHBIX KOHCYIbTalWH, TEKYIIEro
KOHTPOJISL ¥ IPOMEXYTOUHON aTTeCTallMH, MMOMEIICHNE ATl CAMOCTOSTeNbHOH padoTel. KoMmuiekT Mebenn (IocagodHbIX
MecT) 29 mT. KomrmexT Mebenu (mocagovyHbIX MecT) i npernonaBarens | mt. KommnerotepHsrit kitacc: Kommsrotepsr intel
core i5 15 mwt. Monutopsl ViewSonic 22d 15 wrt. IIpoekrop EPSON EB-535W 1 mr. MuTepaktuBHas nocka 1QBoard
DVT TNOS82 1 wr. Tpudyna 1 mr. Konguuuonep 1 mwr. Hacrennsie non ku 6 . lllkad nByxcrBopuatslii ¢ nonkamu 1
mr. Be0O-xamepa 1 mT. Bbixon B IHTepHET, BHYTPHBY30BCKas KOMIBIOTEpHAs CETh, JOCTYH B JIJIEKTPOHHYIO
nHpopMannoHHo-00pa3oBarenbHylo cpeny. Habop yueOHO-HaArIAHbIX MTOCOOHI: KOMIUIEKT NPE3CHTAUI B AIEKTPOHHOM
(dopmare 1o npenogaBaeMoil JUCIUILUIMHE 3-5 1T,

YuebHas aymuropus Ne 27 (423600, Pecnyonuka Tarapcran, r. Enabyra, yn. Kasanckas, 1. 89) mis nposeneHust
3aHATHI CEMHHApPCKOTO THUIIA, TPYNIOBBIX W MHAWBUAYAIbHBIX KOHCYNBTAIMH, TEKYIIEro KOHTPOJII M HPOMEXYTOUHOH
aTTEeCTAalll{, MMOMEMICHHUE [UII CaMOCTOSTEeNhbHOH paborel. Kommiekr mebemn (mocamodnpix mect) 24 mr. Komrmiext
Mebenn (TIocamouHBIX MecT) A npernogaBatensi | mr. Kommerotepssrii kimace: kommbioteps! Intel(R)Core(TM)i3 9 mir.
Momnnutopsr Acer 21,5"" 9 mr. UnTepaktuBHas mocka 1 mr. [Mapter 8 mr. Ilkad ¢ momoukamu 1 mr. MemoBas mocka
nepenBwkHas | mr. Beixonq B MHTepHET, BHYTPHBY30BCKasi KOMIIBIOTEpHAs CETb, JOCTYI B BICKTPOHHYIO
nHPOPMAINOHHO-00Pa30BaTENFHYIO CPELy.

VYuebHas aynutopust Ne28 (423600, Pecnybnuka Tarapcran, r. Enabyra, yn. Kazanckas, n. 89) s nposeneHus
3aHATUI CEMHMHApPCKOTO THUIA, TPYNIOBBIX W MHAMBUAYAJIBHBIX KOHCYJIBTALMHA, TEKYLIETO KOHTPOJIS U MPOMEKYTOUHON
aTTeCTaluy, IOMEILEHHE JUIs CaMOCTOsATeIbHON paboThl. Kommekt Mebenu (nocagounsix Mect) 13 mr. Kommiekt mebenu
(mocamounbix Mect) aus mpenogasatenss 1 mr. KommnbrorepHsiit knmacc: xomnbtotepsl Intel(R)Core(TM)iS 10 1.
Mownutopsr Acer 21,5"" 10 mr. Ilapra 1 mrt. lkad ¢ momkamu 2 mr. MapkepHas aocka mepeaBrkHas 1 mt. TymoOa
3aKpbITas ¢ AByMA ABepuamu 1 mr. Beixon B MHTEpHET, BHYTPHUBY30BCKask KOMIIBIOTEPHAs CETh, JOCTYI B 3JIEKTPOHHYIO
nH(pOpManMOHHO-00pa30BaTENBHYIO CPELY.

Yuebnas aymguropus Ne23 (423600, Pecriyommka TatapcraH, T. Emabyra, yn. Kazanckas, a. 89) mis nmpoBeneHus
3aHATHI CEMHHApCKOTO THIA, TPYNIOBBIX W MHAWBUAYAIbHBIX KOHCYNBTAIMH, TEKYIIEro KOHTPOJII M HPOMEXYTOYHOH
aTTeCTallNy, MOMEIICHNE ISl caMoCTosATeNbHOW paboThl. Kommiekr mebenmm (mocamowneix mect) 13 mT.  Komrurexr
Mebenn (TmocamouHbIX MecT) U npenogaBarens | mr. KommeioTepHslit kiace: kommbioTeps! Intel(R)Core(TM)i5 10 mrt.
Momnurops! Acer 21,5"" 10 mr. [Tapra 1 wr. [lepensmknas gocka 6enas marautHas 1 wt. Hlkad 3akpsiteiii 1 mr. [kad ¢
nosyioukamu 1 mrt. Beixox B MHTEpHET, BHYTPUBY30BCKasi KOMIIBIOTEPHASI CETh, JOCTYII B AJIEKTPOHHYIO HH()OPMALMOHHO-
00pa30BaTEeNBHYIO CPEy.

12. CpeacrBa aganrauvu npenoJaBaHus AUCUMILIMHBI K NOTPEOHOCTAM 00y4aroluxcs MHBAJMIOB U JHI €
OrpaHHYeHHBIMH BO3MOKHOCTSIMH 3I0POBbS

[lpu HeoOXOAMMOCTH B 00pa30BaTEIbHOM IPOLECCE TNPHUMEHSIOTCS CIEAYIOIINEe METOAbl W  TEXHOJOIHWH,
obneryaroniyue BOCTIpUsITHE WHPOPMAIUK OOYYAIOIMIMMUCS WHBAIUAaMH M JIMI[AMU C OTPAaHHMYEHHBIMH BO3MOXHOCTSMU
3]I0POBBS:

- CO3IaHHuec TEKCTOBOM BEepcuu I000r0 HETEKCTOBOI'O KOHTEHTA JJId  €ro  BO3MOXXHOI'O npeo6pa3013aHH$1 B
AJIbTCPHATUBHBIC (I)OpMLI, yI[O6HLIe JJIA pa3iInYHbIX HOHBBOBaTeJ’Ieﬁ;

- CO37aHHE KOHTEHTa, KOTOPHIH MOXKHO IPEACTAaBUTHh B Pa3NWYHBIX BUAAX 0€3 MOTEpH AAHHBIX WIH CTPYKTYPBI,
MIPEAYCMOTPETh BO3MOXKHOCTh MAacIITaOMPOBaHUS TEKCTa W H300paxkeHHH Oe3 IoTepH KadecTBa, HPEerLycCMOTPETh
JIOCTYIIHOCTD YIPaBJICHUS KOHTEHTOM C KJIAaBUATYpBI;

- CO3/1aHHe BO3MOXKHOCTEH Il 00y4aroInXCcsi BOCOPUHUMATh OJIHY M TY K€ MH()OpMALUIO 13 pa3HbIX HCTOYHUKOB -
HarpuMep, Tak, YTOObI JIMIA C HapyIICHUS MM CilyXa MOJydald WH(OpMAlWI0 BU3yalbHO, C HApYyLICHUSMHU 3pPEHUS -
ayJMaibHO;

- TpUMEHEHHE MPOTPAMMHBIX CpPEIACTB, OOECIECUYMBAIONINX BO3MOXKHOCTH OCBOCHMS HABBIKOB M yMEHHH,
(dbopMUpYyEeMBIX AMCLMIUIMHOM, 3a CYET aJbTEPHATUBHBIX CIIOCOOOB, B TOM WYHCJIE BUPTYAIbHBIX JIabopaTtopuii u
CUMYJIILIUOHHBIX TEXHOJIOTUI;

- TpUMEHCHHE IUCTAHIIMOHHBIX OOpa30BaTEIbHBIX TEXHOJNIOTHUH I TIepenadyd WHGOPMAIWH, OpPTaHU3AIUH
Pa3THYHBIX (OPM HHTEPAKTUBHOW KOHTAKTHOW pabOTHI 0OYYArOIIErocs C IperojaBaTelieM, B TOM 4YHCJIe BEOWHApOB,
KOTOPBIE MOTYT OBITh WCHIOJB30BAaHBI JUISA MPOBEACHUS BUPTYaJIbHBIX JICKIIMHA C BO3MOXHOCTBHIO B3aUMOJCHCTBHUS BCEX
YYaCTHUKOB JTUCTAHIIMOHHOTO OOy4YEHUS, TIPOBEACHHUS CEMHHAPOB, BBICTYIUICHHUS C JOKJIAAAMH W 3aIIUTHI BBITIOJTHEHHBIX
paboT, MPOBEACHUS TPSHUHT'OB, OPTaHU3AIUH KOJIJIEKTUBHOM PaboTHI;

-  HOPUMEHCHHUEC JUCTAHIMOHHBIX O6paSOBaT€J'ILHLIX TEXHOJIOTHH U OpraHU3alu (bOpM TCKYyLIEro U
MIPOMEIKYTOYHOT'O KOHTPOJIA;

- YBCIWYECHHUE TIPOJOJDKUTCIBHOCTU CHa4Yu 06y'—IaIOH_II/IMC$I WHBAJIUIAOM WX JHUIOOM C OrpaHUYCHHBIMU
BO3MOXXHOCTAMM 3J0POBbA q)OpM HpOMe)KyTO‘IHOﬁ aTTECTAlluU 110 OTHOICHUIO K yCTaHOBHeHHOﬁ TPOAOJIKHUTEIIBHOCTU UX
caadyu:



- TIPOAOJKUTENHLHOCTH Cllauu 3a4€Ta WM 9K3aMeHa, IIPOBOJMMOr0 B IMHMCHMEHHOH ¢opme, - He Oosiee uem Ha 90
MUHYT;

- MPOIOJIKUATENFHOCTH MOATOTOBKM OOYYArOmerocss K OTBETY Ha 3auéTe WJIM 3K3aMCHE, MPOBOJMMOM B YCTHOM
¢dopwme, - He Oonee yem Ha 20 MUHYT;

- IPOJIOIDKUTENBHOCTH BBICTYIUICHHUS 00y4aroIIerocst pu 3aluTe KypcoBOi paboTHI - He Ooiiee 4eM Ha 15 MHUHYT.

IIporpamma coctaBiaeHa B coorBercTBuu ¢ TpeboBaHmsMu PI'OC BO n y4eOHBIM IUIAaHOM IO HANpaBJICHUIO
44.03.01 "ITegarorugeckoe obpazoBanue)" u npodmiro moarotoBku "TexHOIOTHS U poOOTOTEXHUKA" .
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1. CooTBeTcTBHE KOMIETEHIMIA ILIAHHPYEMBIM pe3yJIbTaTaM 00yueHHUs M0 TUCHUTInHE (MOYJII0)

Koax u HamMeHoBaHMe
KOMIIETCHIIMHA

IIpoBepsieMble pe3yJbTAaThl 00yUeHUs] 115
JAHHO TUCHUTNINHBI

OneHoYHbIe  CpeACTBa  TeKYLIEro
KOHTPOJIS | MPOMEKYTOYHOM
aTTecTaluu

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

3HaTh OCHOBHBIC TIPUHITUITEI PabOTHI
COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOT Ui ¥ CIIOCOOBI NX MCIOJIB30BaHUS
IUISL PEIeHUs] CTAaHOAPTHBIX 33734 10
IPOrpaMMHPOBAHUIO.

VYMeTh IPUMEHSTh OCHOBHBIC TIPHHIIUTIBI
paboThl COBPEMEHHBIX HH(POPMAIIHOHHBIX
TEXHOJIOTHiT ¥ UCTIOB30BaTh UX IS
pelIeHHs CTAHAAPTHBIX 32124 10
POrPaMMHPOBAHHIO.

Bnanets noHMMaHNEM OCHOBHBIX
MIPUHIOUIIOB pabOTHI COBPEMEHHBIX
nH(pOPMANMOHHBIX TEXHOJIOTHI U HABBIKAMH
UX UCTONB30BaHUS JUI PELICHUS
CTaHJapTHBIX [0 IPOTPAaMMUPOBAHHIO.

Tekymuil KOHTPOJIb:

TecTupoBaHue 10 TEMaM

Tema 1. OcHOBHI si3bIKa C++

Tema 2. Ynpapnstoniye KOHCTPYKLHUH
Tema 3. Ykazarenu, CCbIJIKH, MaCCHBBI U
TEKCTOBBIE CTPOKHU

Tema 4. ®yHkuun

Tema 5. CTpyKTyphl, OOBCAMHCHHUS U
NepeYCICHUs

Tema 6. Kiaccel 1 00bEKTHI

Tema 7. KOHCTPYKTOPBI U 1€CTPYKTOPHI
Tewma 8. [leperpyska omepaTtopoB

Tema 9. HacnenoBanue u BUpTyaJlbHBIE

¢byHKIAN

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. Ileperpyska onepaTopoB

Tema 9. HacnenoBanue u BUpTyalbHbIE
GbyHKIUN

KontposbHas paboTa no remam

Tema 1. OcHOBHI si3pIKa C++

Tema 2. Ynpasnstonie KOHCTPYKIIUI
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. Ileperpyska onepaTopoB

Tema 9. HacnenoBanue u BUpPTyaJbHBIE
byHKITUN

IIpomexxkyTouHas aTTecCTALMA:
Oxzamen

2. Kputepun oueHuBaHUS ¢()OPMHPOBAHHOCTH KOMIIETEHIIHI

Kommne 3aureHo He 3aureno
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 6ajI0B)
OIIK-9 | 3HaeT OCHOBHBIC NPHHIHUIIBI | 3HACT OCHOBHBIC 3Haer otaelbHble | He 3HaeT OCHOBHBIE
paboTs! COBPEMEHHBIX | MPUHIUIIBI PAaOOTHI [IPUHLIMIIBL paboThHl | MPUHINIIBI paboTsl
HHPOPMATMOHHBIX COBPEMEHHBIX COBPEMEHHBIX COBPEMEHHBIX
TEXHOJIOTUH W CIOCOOB HMX | MH(OPMAIOHHBIX HHPOPMALTMOHHBIX HHPOPMAMOHHBIX
HCTIOB30BaHUS JUISI PEIICHHsI | TEXHOJIOTHH M CIIOCOOBI MX | TEXHOJIOTHH M CIIOCOOBI | TEXHOJOTHH M CIIOCOOBI




Komme
TEeHIHs

3auTeHo He 3auTeHo
Boicoknii ypoBeHb Cpennnii ypoBeHb Hu3kmii ypoBeHns Hwu:xe moporosoro
(OTJIAMYHO) (xopo1o) (Y10BJIETBOPUTEJIbHO) YPOBHSA
(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
POrpaMMHPOBAHUIO,
JIONYCKaeT THIUYHBIE

OILHOKHU pu OTBETC Ha
BONpOC WM PCUHICHUHN
MOCTaBJICHHOH 3aJaun

UX WCTIONB30BAHUSA IS
pELICHUs] CTaHIapTHBIX
3amaq 1o
IIPOrpaMMUPOBAHUIO

YMeeT NpUMEHSATh OCHOBHBIE | YMeEeT IPUMEHSTh Ymeer npuMmeHsaTh | He ymeer mnpuMmeHsTH
TPUHIHIIBL paboTHl | OCHOBHBIE IPHHIMUIIEL OCHOBHBIC IPHHIMIBI | OCHOBHBIC IPHHIIUIIEI
COBpPEMEHHBIX paboTHI COBPEMEHHBIX paboTBl COBpPEMEHHBIX | PabOTHI COBPEMEHHBIX
WHPOPMATNOHHBIX HHPOPMAINOHHBIX HHPOPMAITMOHHBIX HHPOPMATNOHHBIX
TEXHOJIOTUIl ¥ HCIONB30BATh | TEXHOJIOTHI U TEXHOJIOT Uil U | TEXHOJOTHH u
ux Ut pELICHHs | UCIIOIB30BaTh UX IS UCTIONB30BaTh HX Ui | UCHONB30BaTh HX I
CTaHAapTHBIX 3aga4 o | peHICHUA CTaHAapTHBIX peuIicHusA CTaHAAPTHBIX | PCIICHUA CTAaHIAPTHBIX
MPOrpaMMHPOBAHHUIO 3aa4 110 3amad no | 3amau 1o

POrpaMMUPOBAHUIO, POrpaMMHPOBAHUIO, POrpaMMHUPOBAHUIO

JOIMyCKaeT JOIMYCKAaCeT TUIIUYHBIC

HC3HAYUTCIIBHBIC OIlII/I6KI/I OIINOKU Ipu OTBETEC HaA

IIPHU OTBETE HA BONIPOC WIIM | BOIIPOC HJIM PEIIECHUU

pelLICHAY OCTaBICHHOM MIOCTaBJICHHOM 3a1a4n

3a/1a9u
Brageet moHUMaHuEM Brnageetr moHnMaHueM Brnaneer monnmannem | He Bnageer
OCHOBHBIX IPHHIIUIIOB OCHOBHBIX IIPHHIIUTIOB OCHOBHBIX IIPHHIIMIIOB | HOHUMaHHEM

paboTBI COBPEMEHHBIX
nH(pOpMaIMOHHBIX
TEXHOJIOTHI 1 HaBBIKAMH UX
HCTIONB30BaHU IS PELICHUS
CTaHJapTHBIX 337a4 0
IIPOrPaMMHPOBAHHUIO

paboTHI COBPEMEHHBIX
MH()OPMALTMOHHBIX

TEXHOJIOTHI 1 HaBBIKAMU

UX MCIHOJIb30BaHUS ISl
peLIeHUsI CTaHAAPTHBIX
3aj]a4 1o
MPOrpaMMUPOBAHUIO,
JIOIyCKaeT

HE3HAYNUTEILHBIE OITNOKH
TIPH OTBETE Ha BOIIPOC HJIH

PEIICHIH TOCTABICHHON
3aa49d

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

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

3. Pacnpesnesnenue oueHOK 3a (pOpMbI TeKYLIEr0 KOHTPOJISI U POMEKYTOUYHYI0 aTTeCTALMIO
4 cemecTp:

Tekymuii KOHTPOJIb:
TectupoBanue

Tema 1.
Tema 2.
Tema 3.
Tema 4.
Tewma 5.
Tewma 6.
Tema 7.
Tema 8.
Tema 9.

OcHoBHI s13b1Ka C++
VYpasisoomue KOHCTPYKIUU
'YkazaTenu, CChIIKH, MAaCCUBBI U TEKCTOBBIE CTPOKH
DyHKINUU
CTpyKTypbl, 00bEANHEHUS U TIEPEUHUCIICHHS
Knaccel 1 00BeKTHI
KoHcTpyKTOpBI B 1ECTPYKTOPEI
Ileperpy3ka onepaTopoB
Hacnenosanue u BUpTyaibHble GYHKIUH

MakcumanbHoe KonuuectBo 6amios o BPC - 10.
JlaGopatopHbie paboThI

Tema 1. OcHoBsl s13b1ka C++

Tema 2. Yrpasnsioniie KOHCTPYKIIUT
Tema 3. Ykazarenu, CChUTKHA, MACCUBBI U TEKCTOBBIE CTPOKH
Tema 4. OyHKITMH




Tema 5. CTpyKTypbl, 0ObSTUHEHUS U ITEPSUUCTCHHS
Tema 6. Knaccel 1 00beKTHI

Tema 7. KOHCTPYKTOPHI U I€CTPYKTOPHI

Tema 8. [leperpy3ka onepatopoB

Tema 9. HacnenoBanune u BUpPTyalbHBIE (DYHKITIH
MaxkcumanpHoe KomdecTtBo OamioB o BPC - 30.

KonrponbHas padora

Tema 1. OcHoBHI s13b1Ka C++

Tema 2. Ynpasnsroliyie KOHCTPYKIUU

Tema 3. Yka3zarenu, CCBUIKH, MAaCCUBBI H TEKCTOBBIE CTPOKH
Tema 4. @ynkuuu

Tema 5. CTpyKTYpbl, 00BEINHEHHS U TIEPEUNCICHAS
Tema 6. Knaccel 1 OOBEKTHI

Tema 7. KOHCTPYKTOpPBI U 1€CTPYKTOPBI

Tema 8. [leperpyska oneparopos

Tema 9. HacnenoBanune u BUpTyalbHBIE (DYHKIIH
MakcumanbpHOe KonmdecTBo 6amios o bPC - 10.

Hroro 10+30+10=50 Gamios

IIpoMeskyTouHasi aTTecTanus — 3x3aMeH — 50 6asIoB.

HpOMe)KyTO’-IHaH aTTeCTalysd IMPOBOJUTCA TIIOCJIC 3aBCPUHICHUA H3YUYCHUSA JUCHUIIJIMHBI WKW €€ YaCTu B (bopMe,
ompenensieMoil y4eOHBIM IUIAHOM O00pa30BaTeNbHOM MPOrpaMMbl € LENbI0 OLECHHTh paboTy OOydYaromerocs, CTEHCHb
YCBOGHHS TEOPETUYCSCKUX 3HAHHH, YPOBEHb CHOPMUPOBAHHOCTH KOMIICTECHIIUH.

[IpenogaBares, NPUHAMAIOIINN 3K3aMeH o0ecliedrBaeT ClyJaifHoe pacnpeeeHie BAPUAHTOB 3aYETHBIX 3aJaHHH MEXIY
O0yJaromIMMHCS C IOMOIUBI0 OHJIETOB W/WIM C NPUMEHEHHEM KOMIBIOTEPHBIX TEXHOJIOTMH; BIpaBe 3alaBaTh
o0y4aroneMycs JOMOJIHUTEIILHEIC BOIIPOCH! U IABATh JOIOJHHUTEIBHBIC 331aHNS IOMUMO TeX, KOTOPbIE YKa3aHbl B OuieTe.
Dk3aMeH NpOBOJMTCA Mo OwietaM. B kakaoM Ouiere JBa OLCHOYHBIX CPENCTBA: YCTHBIM WM IHMCBMEHHBIH OTBET Ha
BOIIPOC U NPAaKTHYECKOE 3a/laHueE.

VY CTHBIH WM THChMEHHBIH 0TBET — 20 0asToB.

[MpakTryeckoe 3ananue — 30 6asoB.

Hroro 20+30=50 6ayuioB.

Oo11ee KOMMYECTBO OAJIIOB TI0 AUCIUILIHMHE 33 TEKYIIIUKA KOHTPOJIb U MPOMEXKYTOUHYIO arTectaiuio: 50+50=100 6amios.

CooTBeTcTBUE OAJIOB U OIIEHOK:
Jos 3k3amena

86-100 — orimgHO.

71-85 — xoporo.

56-70 — yIoBIETBOPHUTENBHO.
0-55 — HeyI0BJIETBOPUTEIIHHO.

4. OueHOYHBIE CPEACTBA, MOPSAOK UX NPUMEHEHHUS M KPUTEePHH OLleHUBAHUSA
4.1. OueHoYHbIE CPeICTBA TEKYLEro KOHTPOJIsS

4.1.1. TectupoBaHue

Tema 1. OcHoBbI s13b1Ka CH++

Tema 2. Ynpapasiouye KOHCTPYKLHUH

Tema 3. Yka3zarenu, CCHUIKH, MaCCHUBBI I TEKCTOBBIE CTPOKH
Tema 4. ®yHkuun

Tema 5. CTpyKTYpbl, 00BEINHEHHS U TIEPEUUCICHHS

Tema 6. Kimaccel 1 00BEKTHI

Tema 7. KOHCTPYKTOpPBI U 1€CTPYKTOPBI

Tewma 8. [leperpy3ka onepaTopoB

Tema 9. HacnenoBanue u BUPTyaJIbHBIE (QYHKIINH.

4.1.1.1 Iopsaaok npoBeeHUs U MPOLEAYPA OLleHUBAHUS

TectupoBaHue NPOXOAWT B TMHCHMEHHOW (opMe WIM C HCIMOJb30BaHHEM KOMITBIOTEPHBIX cpeAcTB. OOydaromuics
MoJIy4aeT ONpeAelEHHOEe KOJMYSCTBO TECTOBHIX 3ajaHuidl. Ha BEINONIHEHWE BBIACHSACTCS (QUKCHPOBAaHHOE BpeMs B
3aBUCHUMOCTH OT KOJHuecTBa 3ajaHui. OlleHKa BBICTABJSETCS B 3aBHCUMOCTU OT IPOLIEHTA MPABHJIBHO BBIMOJIHEHHBIX
3ananuil. TecTupoBaHue NPOBOAUTCS MO BapuaHTaM. B kaxkqom Bapuante — 20 TECTOBBIX 3aJaHUM.

Hwxe npuBenens! npuMmepHbie 3a1anus. [1omHbIN OaHK TECTOBBIX 3aaHUN XpaHUTCS Ha Kadepe.



4.1.1.2. Kputepuu ouieHUBaAaHHUS
9-10 6anu10B cTaBUTCS, ec/IU OfydaroLuiics Hadpa:
86% TpaBUIBHBIX OTBETOB H OoOJIEE.
7-8 0aJ710B cTaBUTCS, ec/IM 00yyaommiics HadpaJ:
Ot 71% 1o 85 % mpaBUIBHBIX OTBETOB.
5-6 0aJ1710B cTaBUTCSH, ec/IM 00yyaomuiics HadpaJ:
Ot 56% 10 70% mpaBUIILHBIX OTBETOB.
0-4 6an1a craBUTCSA, ecJIM 00yUarOMMiicss HAOpa:
55% npaBUIBHBIX OTBETOB U MEHEE.

4.1.1.3. ConepsxaHne OLECHOYHOI'0 CPeACTBA

Tema 1. OcHoBBI A3bIKka C++

Tema 2. Ynpapisiiomue KOHCTPYKIMHT

Tema 3. Yka3aTe/H, cCbLIKH, MACCHBbI H TEKCTOBbIE CTPOKHU
Tema 4. DyHKuUN

Tema 5. CTpyKTYpbI, 00beJUHEHHUS U MepeYncIeHus

1. @yHKIUSI BEIYHUCIIACT IPOU3BEACHUE ABYX uncel. McxonHble 1aHHBIE BBOAATCS ¢ KiaBHaTyphl. Kakue nposepkn
1esIecoo0pa3Ho BBECTH B ITPOTpAMME:

a) IPOBEPKa, YTO MCXO/HbIC JAHHBIC SBISIOTCS YHCIAMH

0) MPOBEPKH HE HYKHBI, BCE BO3MOXKHBIE OIIMOKU OTIOBUT KOMITHIISITOD

B) MPOBEPKa MCXO/HBIX JJAHHBIX Ha PABEHCTBO HYIIIO

2. Jlis 4ero nmpeaHa3zHa4yeH onepaTop namespace:

a) ISl NCTIOJIb30BAHMSI KJIACCOB, MEPEMEHHBIX M (YHKIMH U3 IPYTHX MOJIYyJIeH porpaMMbl 0€3 NCIOIb30BaHUS
3aroJIOBOYHBIX (aiiiioB

0) JUIs 3aKIJIFOUEHUSI B TPYIITY OOBSBICHHUH KIIaCCOB, IEPEMEHHBIX M ()YHKIMH B OTJEIBHBIH KOHTEKCT CO CBOUM HMEHEM
B) JUIS 3aKJIOUEHHS B TPYIITYy OOBSBICHHUN KIIACCOB, IEPEMEHHBIX M (DYHKIMH JIUI UCTIOIB30BAHMS TOJIBKO B TEKYIIIEM
MOy

3. Kakoii n3 KOMIIOHEHTOB MOKET BXOIUTH B MHTETPUPOBAHHYIO CPEy IIPOrPaMMHUPOBAHMS:

a) HaJaIuuK

0) T10BOTUHK

B) OTIAYUK

4. Kako# 13 KOMIOHEHTOB MOXKET BXOJUTh B HHTETPUPOBAHHYIO CPEY IPOrPaMMHUPOBAHMSI:

a) TeKCTOBBIH PeaKTop

0) TEKCTOBBII TUPEKTOP

B) TEKCTOBBIH MOAEPATOP

5. Kakoil n3 KOMIIOHEHTOB MOKET BXONUTh B MHTETPUPOBAHHYIO CPE/Y IPOrPaMMHUPOBAHMSI:

a) perysTop

0) ToMHHATOP

B) KOMITHIIATOP

6. Ecin onpenenena onepanus BEIYUTAHWS /UL ABYX OOBEKTOB Kilacca A, a oriepanysi mpeoOpa3oBaHus K int He
orpe/iesieHa, 4To OylIeT BbI3BaHO TPH:

A al,a2,a3=5;

a3 =al —-az;

a) TOJILKO OTIepalMsl BHIYUTAHUS

0) mpousoiaeT omuoKa

B) IpeoOpazoBaHUE K IIETIOMY

7. Kaxoit 3 HaOOpOB IMepevrCcsIeMbIX 3HAUCHUH 3aITUCaH MPaBUIBHO:

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

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

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

8. B uem paszimdre UCIIONIb30BaHMS CIIETYIONUX BeIpakeHmi #include <...> u #include «...»:

a) paznyre 3aKIF0YaeTCsl B METO/Ie IOMCKa MPEIPOLECCOPOM BKITFoUaeMoro (aiiia

0) B pa3iIM4YMy KCIOIb30BAHMUS 3ar0JIOBOYHBIX U UCXOIHBIX (ailiioB

B) HET pa3IH4Iui

9. Uemy OyJieT paBeH pe3yJibTaT BEIUMCIEHUS BeIpakeHus: int d=5; bool b = true, c; ¢ = (!b||(d>3)):

a) OmmbKa KOMIIIIATOPa

0) false

B) true

10. Ecniu B apuMeTnieckoM BBIPQKEHUN YYaCTBYIOT IIEJIbIil M BEIIECTBEHHBIH ONEpaH/Ibl, TO:

a) oImMOKa KOMITHIISILIN

0) weJIblid THI IPUBOJUTCS K BEIIECTBEHHOMY

B) BEIIECTBEHHBIH THIT IPUBOIUTCS K LIEIOMY



11. Ykaxkure B KaKOM BBIPAKXCHUH NPONU30H/ET OTEPS 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. Ecnm mocie BBIpayKeHHsI CTOUT TOYKa C 3aIATOH, TO:

a) BBIPaKEHUE BBIYHCIIACTCA, @ €T0 3HAUCHNE 3aIIOMHUHACTCS B CIICIIMAIBHOI IEPEMEHHO, KOTOPYIO MOKHO HCIIOJIb30BATh
B CIIEJIyIOIIEM OIlepaTope

0) 9TO Omneparop-BbIpaKeHNE, JCUCTBUE KOTOPOTO 3aK/II0YAETCS B BHIUNCICHUHU BBIPAKCHUS
B) BBIPQ)KCHHE BBIUUCISIETCSI TOJIBKO €CIIU IIEPBOH CTOMUT OIepalys MpUCBAaUBaHMS
13. Yro u3 cebs npeacTaBisieT AMHAMUYECKOE BBIICIICHHUE TTaMSITH:

a) maMsTh 0] 00BEKT (epPEeMEHHYI0) MOXKET BBIJICIISTHCS HE Cpa3y, a B IIPOIecce padboThl MPOrpaMMbl, OCBOOOXKICHUE
MaMSITH IPOU3BOJIUTCS BPYUHYIO

0) maMATh oA 0OBEKT (MIEPEMEHHYI0) MOKET BBIICIISTHCS HE Cpasy, a B TIporiecce paboThI IPOrpaMMEI, OCBOOOKICHIE
MaMATH MPOU3BOIUTCS aBTOMATHIECKH 110CTIE 3aBEPIICHMS IIPOTPAMMBI

B) MaMSATH 1O/ 00BEKT (TIEPEMEHHYIO) BBIACIACTCS KaXIbIi pa3 MpH 00panieHnH K IepeMeHHON
14. OT™MeThTE HCTHHHOE BBICKA3bIBAHHE:

a) epeMeHHass HHUIHAIA3HPYETCS, IOTOM OOBSIBIIACTCS

0) mepeMeHHas 00BABISIETCS, TIOTOM HHUITHATM3UPYETCS U U3MEHICTCS

B) NepeMeHHast O0BSBISICTCS, [IOTOM U3MEHSIETCS

15. Kakue onepaiiuu noj1atoTcs neperpysKe:

a) yHapHbIC 1 OMHApHBIC

0) ToJIBKO OMHApHBIE

B) TOJBKO YHApHbBIE

16. Ilepemennast Tuna signed char MokeT IpUHUMATH 3HAYCHUS:

a) TOJIBKO CHMBOJIOB aHIIIMICKOTO anaBuTa, (P ¥ CHMBOJIA TOAYCPKHUBAHUS

0) U3 IepBOii TTOJIOBUHBI KOJIOBOI TaOIUITBI

B) TOJIBKO 13 andaBura si3pika C++

17. Ilepemennas Tuna signed char Mo’keT MPUHUMATH 3HAYCHHUSL:

a) TonpKO m3 andaswura si3pika C++

0) TOJILKO CUMBOJIOB aHTJIMHCKOTO ajdaBuTa, LU(pp U CUMBOJIA MOAYEPKUBAHUS

B) oT -128 o 127

18. B nepemenHoii Tuna unsigned char MOXHO XpaHUTb YHCIIO:

a) -213

0) 213

B) 1213

19. B mepemenHoit Tuma unsigned char MOXHO XpaHUTh YHCIIO:

a) -13

6) 1213

B) 13

20. Yemy paBHO YHCIIOBOE 3HAUCHHE BRIpakeHUs e/2*a-abs(e)*1e0 mpu e =4, a = 2:
a)3

6)0

B) |

21. Bribepute npaBUIIbHOE YTBEPKACHHUE:

a) 1eNI0 MePeMEeHHON MOYKHO MTPUCBOUTH BEIIECTBEHHYIO KOHCTAHTY

0) 11e710i KOHCTaHTE MOXHO MPUCBOUTH LIENYIO IIEPEMEHHY IO

B) [1€JIOW KOHCTAHTE MO>KHO TIPHCBOWTH BEMIECTBEHHYIO IEPEMEHHYIO

22. Bribepute npaBUIIbHOE YTBEPKACHHUE:

a) [eJI0N KOHCTaHTEe MOYKHO NPHUCBOUTD IEIYI0 TIEPEMEHHYIO

0) 1eJoii mepeMeHHOH MOKHO IPUCBOMUTH LEJTYIO KOHCTAHTY

B) [1€JION KOHCTAHTE MOKHO IIPHCBOUTH BEIIECTBEHHYIO MIEPEMEHHYIO

23. Uemy paBHO 3HaueHHE BeIpakeHHs (a && ! b || ¢), rae a, b u ¢ -BemuunHb THIIA bool, nMeronue 3HaueHU false, true u
true COOTBETCTBEHHO:

a) false

0) yes

B) true

24. Kakoe BeIpaKE€HHE HE COJIEPKaT CHHTAKCHYECKHUX OIMNOOK:

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

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

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

25. Kakoe BbIpakeHHE HE CO/IepKaT CHHTAKCHUECKHX OIIHOOK:

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



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

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

26. YeMy paBHO YHCJIOBOE 3HAUCHHWE BhIpaXeHHS Sqrt(4)+142/20%2:

a)5

0) 16

B)9

27. Kakas u3 cnegyrouux onepanui sizbika C BBITOTHIETCS clipaBa HaJIEBO:
a)=

0) ->

B) []

28. Kakoe BbIpa)KeHHE HE COICPIKUT CUHTAKCUUECKHUX OLITHOOK:

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. Ipu ucnonp3oBanuy B mporpamme (Gynkimn scanf TpeOyeTcs pa3fessiTe YUCIOBbIC 3HAUCHNS BEJHMYHMH IIPH BBOJE MIPU
TIOMOIIIH:

a) Haxxatws kraBum TAB wim ENTER

0) KIaBUII Kypcopa

B) rpodera UM 3amsTon

30. I1pu ucnonp3oBanuy B rporpamme GyHkuu scanf TpedyeTcst pa3aesisaTh YUCIOBbIC 3HAYCHHS BEJIMUUH MPU BBOJIE TIPH
TTOMOIIH:

a) nmpo0ena Wix 3arsToi

0) o kpaiiHeil Mepe 0JJHOro podena

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. Knaccbl 1 00beKTBI

Tema 7. KOHCTPYKTOPBI U 1eCTPYKTOPbI

Tema 8. Ileperpy3ka onepaTopos

Tema 9. HaciienoBanue u BUPTYaJibHble QyHKINHU

1. Kaacce - aro:

a) m000# THI TaHHBIX, OMIPEAesIeMbIi MOJb30BaATEIEM

0) THUII JaHHBIX, ONpEIeIsIeMbIH TOIB30BATEIEM U COUETAIONINN B cebe JaHHbIe U PYyHKIIUU UX 00paboTKu
B) CTPYKTypa, IJg KOTOPOH B MporpaMMe UMeIoTcsl pyHKIMU paboTHl ¢ HEIO

2. BoiOepuTe nNpaBuJbHbIe YTBEPIKACHHUS:

a) Mo YMOJITYaHHIO YIEHBI KJIacca UMEIOT aTpuOyT private

0) M0 yMOJYAHHIO YJICHBI Kjacca UMEIT aTpudyT public;

B) YJIEHBI KJlacca UMEIOT JOCTYII TOJIBKO K 3JeMeHTam public;

') 2JIEMEHTHI KJlacca ¢ aTpuOyTOM private JOCTYITHBI TOJBKO WIEHaM KJlacca

3. IlepeonpeneieHue onepauuii uMeeT BU/:

a) UMsI_KJjacca, KI9YeBOe CJIOBO operation, CHMBOJI ONEPALNH

0) uMs_KJlacca, KJIIOUEBOE CIOBO operator, CHMBOJ OI€palui, B KPYTJIBIX CKOOKaX MOTYT OBITh yKa3aHBI
apryMEHTBI

B) UMS_KJlacca, KJII0UeBOE CJIOBO operator, CIIMCOK apryMeHTOB

I') UMsi_KJiacca, /1Ba JIBOCTOUHMsI, KJIIOUEBOE CIOBO Operator, CAMBOJI OTepauu

4. O0beKT - 3TO

a) mepeMeHHasi, coJiepKalias ykasaresb Ha Kiacc

0) PK3eMIIsAp Kiacca

B) KJIacC, KOTOPBII COJEPKUT B ceOe JaHHBIE U METOIBI HX 00paboTKu

5.Tect. Unenamu KJjacca MOTYT OBbITh

a) KakK IepeMeHHble, TaKk U QYHKIMH, MOTYT OBITH OOBSABICHBI Kak private u xak public

6) TONbKO (yHKIHMH, OOBSIBICHHBIE KaK private

B) TOJIbKO TIepeMeHHble U QyHKIUHU, 00BsABICHHBIE KaK private

') TOJIBKO NepeMeHHbIe U (QYyHKIINH, 0ObsIBICHHbBIE KakK public

6. Uto Ha3pIBaeTCd KOHCTPYKTOpPOM?

a) METOJI, UMsI KOTOPOTO COBIA/IaeT C MMEHEM KJlacca U KOTOPBIH BBI3BIBACTCSI aBTOMATUYECKHU IPU CO3JIaHUH
00BeKTa Kjacca

0) MeTO/1, UMsl KOTOPOTO COBMAJAET C UMEHEM KJIacca M KOTOPbIH BbI3bIBAETCS aBTOMAT MUECKHU MPU 00BSIBICHUH
Kiacca (10 co3maHug o0beKTa Kiacca)



B) METOJI, UMl KOTOPOTO HE00s3aTeIbHO COBIAAaeT C UMEHEM Kilacca U KOTOPBII BBI3BIBACTCS NPU CO3JAaHUU
o0beKTa Kjacca

T') METOM, UM KOTOPOT'O COBMAJAET C MMEHEM KjIacca M KOTOPbIH HEOOXOIMMO SBHO BBI3BIBATH U3 T'OJIOBHOU
MporpaMMBbI IpH 00BABICHUH 00BEKTa KiIacca

7. BbiOepuTe NnpaBHJIbHbIC YTBEPKIACHUS

a) Y KOHCTPYKTOpa MOTYT OBITH IMapaMeTphl

0) KOHCTPYKTOp HacCleIyeTcs, HO JOJDKEH OBITH MeperpyKeH

B) KOHCTPYKTOP JOJIKECH SIBHO BBI3BIBATHCS BCErJa mepes oObsBICHNEM 00BbeKTa

I') KOHCTPYKTOP BBI3BIBACTCSI aBTOMAaTHUYECKU NMPHU 00BSIBICHUH 00bEKTa

J1) 00BSIBICHHE KaXKJJOTO Kjlacca JOJDKHO COAEPKATh CBOW KOHCTPYKTOP

€) eciM KOHCTPYKTOP HE CO3/JjaH, KOMIMJISTOP CO3JaCT €T0 aBTOMATHYECKH

8. OTMeTbTe NpaBHJIABHBIE YTBEPKAEHUS

a) KOHCTPYKTOPBHI KJlacca HE HacJIeNyITCs

0) KOHCTPYKTOPOB KJIacca MOXKET OBITh HECKOJIBKO, HX CHHTAKCUC OINPEJEIAETCSI IPOTPAaMMHUCTOM

B) KOHCTPYKTOPOB KJlacca MOXKET OBITh HECKOJIBKO, HO MX CHHTAKCHUC JOJKEH IO JIUHATHCS MPABUIAM NEPErpy3KH
byHKIHII

I') KOHCTPYKTOP BO3BpaIIacT yKa3aTeldb Ha 00BEKT

1) KOHCTPYKTOP HE BO3BpPAINACT 3HAUCHHE

9. Uto Ha3pIBaeTCsl IECTPYKTOPOM?

a) METOJ, KOTOPBIM YHUUTOXKAET 00BEKT

0) MeTOJI, KOTOPBIH yaalsIeT 00BEKT

B) METOJI, KOTOPBI OCBOOOXK/IaeT NaMsTh, 3aHUMAEMYI0 00BEKTOM

r) cucTeMHas QyHKIMsI, KOTOpasi 0CBOOOXKIaCT MaMsATh, 3aHUMAEMyI0 0 0bEKTOM

10. BoiOepuTe npaBuJbHbIE YTBEPKACHUS

a) JeCTPYKTOP - 9TO METOJ] Kjlacca, IPUMEHSIEMBbIH Ui yaleHust 00beKTa

0) IeCTPYKTOp - 3TO METOJ Kjacca, MPUMEHSIEMbIN Il 0CBOOOXKICHHS MaMsITH, 3aHUMAEMOH 00BEKTOM

B) IECTPYKTOP - 3TO OT/JeJbHasi GyHKIHS IOJOBHOM MPOrpaMMBbl, IPUMEHsIEMast JJIst 0CBOOOXKCHNS TaMsTH,
3aHUMaeMOi 00BEKTOM

T') IECTPYKTOP HE HaclelyeTcs

J1) JECTPYKTOP HACIEIYETCs, HO TOJKEH OBITh IEPEeTpykKeH

11. Yto Ha3bIBaeTcs Hacjeg0oBaHueM?

a) 9TO MEXaHM3M, IMOCPEJCTBOM KOTOPOI'0 MPOMU3BOJIHBII KJlacC MOJIy4aeT JIEMEHTBI POJUT €IHCKOI0 U MOXKET
JIOTIOJTHSITH MO0 U3MEHSTh UX CBOIMCTBA M METOMIBI

0) 9TO MEXaHU3M IepeoTnpeiesIeHHs] METO0B 0a30BOro Kiacca

B) 9TO MEXaHH3M, IIOCPEJICTBOM KOTOPOTO MPOU3BOJIHBIN KJIaCC MOJIy4YaeT BCe MoJjsi 0a30BOTO Kiacca

I') 9TO MEXaHU3M, TOCPEJACTBOM KOTOPOTO NMPOU3BOJAHBIM KJIACC MOJIYYaeT DJIEMEHTB POJUTEIHCKOT0, MOXKET UX
JIOTIOJTHUTH, HO HE MOJET IepeornpeIenTh

12. BeiOepuTe npaBUjIbHOE 00bSABIEHNE MPOU3BOTHOIO KiIacca

a) class MoreDetails:: Details;

0) class MoreDetails: public class Details;

B) class MoreDetails: public Details;

r) class MoreDetails: class(Details);

13. BoiOepuTe npaBUIbHbIC YTBEPKACHUSA:

a) eclid DJIEMEHTHI Kjlacca 00bsIBICHBI KaK private, To OHM JOCTYIHBI TOJIbKO HACJIEJAHUKAM Kjacca, HO He
BHEIIHUM (yHKIIHIM

0) eciii 3JIEMEHTHI KJiacca 0OBSIBICHBI Kak private, TO OHH HEJAOCTYIIHbI HM HACJEIHUKAM Kjacca, HU BHCIIHUM
GyHKIHASIM

B) €CJIM 2JIEMEHTHI 00BsIBJICHBI Kak public, TO OHM AOCTYIHBI HACJIEIHUKAM KJIacca, HO He BHEIIHUM (QYHKIUIM
') €CJIU 3JIEeMEHTHI 00BsIBICHBI Kak public, TO OHM TOCTYIHBI ¥ HACJIEHUKAM Kjlacca, U BHENIHUM (YHKIUSM
14. Bo3Mo:KHOCTBb U c10c00 o0pamieHusi NPOM3BOAHOIO KJaacca K 3jeMeHTaM 0a30BOro onpejeJsercs

a) KJIYaMu noctyma: private, public, protected B Tere mpou3BOJHOTO Kilacca

0) TOJNBKO KJIIOUOM JoCTyma protected B 3arojgoBke 0OBSABICHUS MPOU3BOIHOTO Kilacca

B) KJI0YaMH JlocTyna: private, public, protected B 3arosoBke 0ObsBICHHUS TPOU3BOJLHOTO Kilacca

I') KJII0YaMu JT0cTyma: private, public, protected B Tesie 6a30Boro kKjacca

15. BoiOepuTe npaBuJIbHbIE COOTBETCTBHS MekKAY cnenuGpuKaTopoM 6a30BOro Kjaacca, KJIH0YOM A0CTyNa B
00bSIBJIEHMH NPOM3BOJAHOI0 KJacca H NpaBaMM J0CTYIa MPO3BOJHOIO0 KJjiacca K 3JieMeHTaM 0a30BOro

a) KJII0Y jocryma - public; B 6a30BOM KJjacce: private; mpasa JoCTyIa B IIPOU3BOJHOM Kilacce - protected

0) k049 JocTymna - 11000H; B 6a30BOM KJlacce: private; mpaBa JocTyna B IPOU3BOJHOM KJacce - HET MpaB

B) KJIIOY jocTymna - protected mium public ; B 6a30BoM kiacce: protected; mpaBa gocTyna B IpoOM3BOJHOM Kiacce -
protected

) KJII04Y TOCTyma - private; B 6a3oBoM kiacce: public; mpaBa qoctyna B mpou3BoaHOM kiacce - public

J1) KJIIOY jlocTymna — Jo0oi; B 6a3oBoM Kitacce: public; mpaBa jocTyna B IpOM3BOJIHOM Kilacce — TakKHe XKe, KaK
KJIIOY JIOCTyna



16. IpyxecTBeHHAast QYHKIHS - 3TO

a) GyHKIUs Apyroro kjiacca, Cpeay apryMeHTOB KOTOPOIl €CTh 2JIEMEHTHI JaHHOTO KJlacca

0) ynknms, oObsABICHHAS B KJlacce ¢ aTpubyrtom friend, HO He ABIAIOMIASICS YIEHOM Kjacca;

B) QYHKIUS, IBIAIOMIAsACS YICHOM Kilacca u 00bsBIeHHAs ¢ aTpubyToMm friend;

r) QyHKIOHA, KOTOpas B IPYroM Kjacce 00BsABICHA KaK Py KECTBEHHAS JAaHHOMY

17. BoiOepuTe NnpaBUIbHbIE YTBEPKACHUSA:

a) omHa QYHKIHS MOXET OBITh JPYKECTBEHHON HECKOJIBKHUM KJlaccaM

0) npyxkecTBeHHass PYHKIIUI HE MOXKET OBITH OOBIYHON (PYHKITHEH, a TOJTBKO METOJAOM JPYTOTo Kiacca

B) IpyXecTBeHHasi QYHKIUs 00BSBISIETCS BHYTPH Kilacca, K dJIEeMEHTaM KOTOPOTO €l HY)KEH JI0CTyN

') Apy>XeCTBeHHass QYHKIHS HE MOXET ObITh METOJOM APYroro Kiacca

18. llla610H pyHKIHUH - ITO...

a) onpejeneHue QYHKIUU, B KOTOPOH Ty 00pabaThiBaeMbIX JaHHBIX MPHCBOCHO YCIOBHOE 0003HAUYCHUE
0) mporoTun GpyHKINH, B KOTOPOM BMECTO UMEH MapaMeTPOB YKa3aH yCIOBHBIH THI

B) ompeneneHne QYHKINH, B KOTOPOM yKa3aHBI BO3MOXHBIE BAPUAHTHI TUIIOB 00pabaThIBaAEMbIX MTap aMeTPOB
) ompeneneHne GyHKIUHN, B KOTOPOM B IPOTOTHIIE YKA3aH yCIOBHBIM THI, a B OTIPEACICHUH yKa3aHbl BApUAHTHI
THIIOB 00pabaTeIBaeMBIX TapaMETPOB

19. lng noctyna K 3JeMeHTaM 00beKTa HCHOJIb3YIOTCH:

a) mpu oOpameHnn Yepe3 uMs 00beKTa — TOUKa, MPHU 0OpaIIeHNun yepe3 yKa3aTedb — OTePaus «->»

0) mpu oOpameHnu 4yepe3 UM 00BEeKTa — J[Ba JBOCTOUMSA, IPU OOpaIIeHUH Yepe3 yKa3aTedb — ONeparus «TOUKay
B) npu oOpalieHuu depe3 uMsi 00beKTa — TOUKa, MPU 00palleHNH Yepe3 yKa3aTelb — JBa JIBOCTOUMS

') npu oOpalieHny yepe3 uMs 00beKTa — J1Ba ABOCTOUHS, IPU OOpAIEHUH Yepe3 yKa3aTellb — OTepalus «->»
20. ITorumopdusm — 310

a) CpeJCTBO, MO3BOJISIIONIEE HCII0JIB30BAThH OJHO MM JUIsl 0003HAYEHUS NeHCTBUM, OOIIMX /I POJCTBEHHBIX
KJIAaCCOB

0) cpencTBO, MO3BOJISIONIEE B OJJHOM KJIACCE UCIOJIb30BATh METOJbI C OAMHAKOBBIMH HUMEHAMH;

B) CPEJICTBO, IO3BOJIAIOIIEE B OJJHOM KJIaCCE MUCITOIB30BaTh METOJIBI C PA3HBIMM UMEHAMH JUUISI BBITTOJIHEHHUS
OJIMHAKOBBIX JEeHCTBUMN

') CPEACTBO, MO3BOJISIIONIEE MTEPErpyKaTh GYHKIUH JJIsI paOOTHI ¢ pa3HBIMH THIAMHU MJIM PA3HBIM KOJIHYECTBOM
apryMEHTOB.

21. lTonumoppusm peanu3oBaH yepe3 MeXaHU3MbI:

a) meperpy3ku QyHKIUN, BUPTYaIbHBIX QYHKIHH, ITa0I0HOB

0) meperpy3ku GyHKIHI, HACICJOBAHUS METOIOB, IIa0JI0HOB;

B) HAcCJIeJI0BaHUsI METOJIOB, BUPTYaIbHBIX (PYHKIHMH, 11a0J0HOB

') neperpy3ku QyHKIHH, HACAeAOBAHUS, BUPTYATbHBIX (YyHKIHMH.

22. BUpTyaJbHBIMH Ha3bIBAaIOTCS QYHKIMU:

a) pyHKIMU 0a30BOTO KJ1acca, KOTOPBIC MOTYT OBITh IEPEOIPEICIICHBI B MPOU3BOIHOM Kilacce

0) pynknum 6a30BOro Kiacca, KOTOPbIe HE UCMOJB3YIOTCS B IIPON3BOIHOM KJlacce;

B) pyHKIMH 06a30BOT0 Kiacca, KOTOPbIE HE MOTYT OBITH IIEpeonpe/iesieHbl B 0a30BOM KJlacce;

') GyHKIMY TPOU3BOJIHOTO KJIacca, IepeornpeielIeHHbIe OTHOCUTENBHO 0a30BOTO Kilacca

23. lTonumoppu3m B 00beKTHO-OPMEHTHPOBAHHOM NPOrPAMMHMPOBAHMHU peaiu3yercs:

a) yepe3 MEXaHU3MBI eperpy3ku (PYHKIUHA U oTlepaluii), BUPTyaIbHbIe QYHKIINU U IIa0IOHBI

0) uepe3 MeXaHU3MBI Ieperpy3ku (PyHKIIUN U OTepanuii) u madIoHb,

B) Uepe3 BUPTyalbHbIe QYHKIIUH U MIA0TOHBI;

') 4yepe3 MeXaHU3Mbl Ieperpy3ku (QyHKIMI 1 onepanuii) 1 BUPTyalbHble QYHKIIHH

24. YkaKuTe CBOiCTBA H METO/ABI, JOCTYNHbIe BHEITHUM (QYHKIHUSIM

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. JIaGopaTopHbie padoThI

Tema 1. OcHoBbI s13b1Ka C++

Tema 2. Yrpasnsioniie KOHCTPYKIIUT

Tema 3. Ykazaremnu, CChITKHA, MACCUBBI U TEKCTOBBIE CTPOKH



Tema 4. dyHkIuN
Tema 5. CTpyKTypbl, 00bSTUHEHUS U ITEPSUUCTCHHS
Tema 6. Knaccsl n 00beKTBI
Tema 7. KOHCTPYKTOpPBI U 1€CTPYKTOPBI
Tema 8. [leperpy3ka onepatopoB
Tema 9. HacnenoBanue u BUpTyalbHBIE (PYHKITIH
4.1.2.1. Ilopsipox npoBeaeHHsI.

JIaGopaTopHble pabOTHI MPOBOJSTCS B Yachl ayIUTOPHOM pabOTHI.

[epen BbIMONHEHNEM Ka)xJ0H pabOTHI CTYIEHTHI-0aKaNaBphl JOJKHBI IPOpaboTaTh COOTBETCTBYIOIIMI MaTepHall,
UCIIONIb3Ysl KOHCTIEKTHl TEOPETUUECKHUX 3aHATHH, EPHOANYECKUE U3aHHs, YIeOHO-METOINYECKHE TIOCOOUS U yIeOHUKH.

[To okoH4YaHUM 3aHATHIT CTYAEHTHI OQOPMIISIOT OTUET IO Ka)JJ0H paboTe, COOIIOIast CIEAYIOMYI0 GopMy:

e HaumeHoBaHUE TeMBI;
Lemb paGoTHI;
3amaHue U coiepkaHue BRITIOJHEHHOM paboThI,
[TuceMeHHBIE OTBETHI HA KOHTPOJIBHBIE BOTIPOCHI.
BrIBoIBI IO TIpOIETaHHOI padoTe.
e  CHHCOK HCIOJIb30BAHHBIX HCTOYHUKOB.

4.1.2.2 Kputepuy OneHUBAHUS
26-30 6a1J10B cCTABUTCS, €CJIH 00yYAKOIIHIiCA:
IIpaBunbHO BBINOJHUI Bce 3aAaHud. IIpomeMOHCTpUpOBall BBICOKUI YpPOBEHb BilaJeHUs MarepuanoM. lIposBieHsl
MIPEBOCXO/IHBIE CIIOCOOHOCTH MPUMEHSTh 3HAHUS U YMEHHUS K BBINOJHEHUIO KOHKPETHBIX 3aIaHUH.
21-25 6ajJI0B CTABUTCS, €CJIH 00yYAIOIIUIics:
[IpaBUIBHO BBIMOJHWI OOJIBIIYIO YacTh 3adaHuil. [IpUCYTCTBYIOT HE3HAUUTENbHBIC OIMIMOKU. [IpomeMOHCTpUpPOBaH
XOpOIIMH YPOBEHb BIAJCHHSA MaTepuaioM. IIposBieHBI cpenHHe CIOCOOHOCTH TNPHMEHATh 3HAHUSA W YMEHHUS K
BBIITOJTHEHHUIO KOHKPETHBIX 3a/1aHHH.
17-20 6a/1J10B CTABUTCSH, €CJIH 00yJaAIOIIHIiCS:
3agaHus  BBIMOJNIHWI Oonmee 4yeM  HamonoBWHY. llpucyrcTByloT cepbé3Hble ommbOku. IIpomemMoHCTpHpOBaH
YIIOBIIETBOPHUTENIBHBIN YPOBEHB BIAJCHUS MaTepraioM. [IposBiIeHbI HU3KHE CIOCOOHOCTH MPUMEHSTh 3HAHHUS U YMEHUS K
BBITTOJIHEHHIO KOHKPETHBIX 3aJIaHUH.
0-16 6a110B cTAaBUTCS, €CTH 00yYAIOTIHIICS:
3amaHus BBIIOJHWI MEHEE YeM HaloJIOBHHY. [IpoJeMOHCTpHpOBaH HEYAOBICTBOPUTEIBHBIN YPOBEHb BIAJCHUA
MarepuasioM. [IposiBieHBI HEZOCTATOUHBIE CIIOCOOHOCTH NPHMEHSATh 3HAHUSI MU YMEHHS K BBINOJHEHHIO KOHKPETHBIX
3alaHul.
4.1.2.3. ConepsxaHne OLlECHOYHOI'0 CpPeACTBa
Tema 1. OcHoBbI A3bIKa C++
Tema 2. Ynpapjsiioniue KOHCTPYKUMH
Tema 3. Yka3zareJim, CChIJIKH, MACCMBBI M TeKCTOBbIE CTPOKHU
Tema 4. @yHkuuM
Tema 5. CTpyKTYpBbI, 00beIMHEHUS U NepevncIeHus

Jabopamopnasa paboma 1. Ocnogwl azvika C++.
1. BBenute 0003HaYeHUS ¥ OOBSBHUTE IIEPEMEHHBIC X, Y, Z U S. 3alUIINTE HHCTPYKIUH, KOTOPbIE IPHUCBAUBAIOT
nepemMeHHol "X" 3nauenue -25.6, nepeMmenHoi "y" 3Hauenue 128, a 3HaueHue nepeMeHHoM "Z" BBOAUTCS C KIIaBUATYPBI.
Brruncnnrte cymMMy 3Ha4€HHH TpeX BEIMUHH 10 Gopmyre: s=x+y+z.
BriBenuTe pe3ynbpTaT Ha 9KpaH B BUJE:
X=-25.6
y=128
You enter z=1
Summa: s=103.4
2. OnpenenuTh TUII 331aHHBIX BBIPKEHUH W HAWTH X 3Ha4eHUs.. COCTaBHTh CUCTEMY TECTOB U BBIYMCIIHUTH ITOJyIEHHOE
BBIpayKEHHUE ISl HECKOJIBKMX 3HAUCHHUH N M M, ONPEAEINTh IPU KaKuX N U M BeIpaXEHUE HE MOXET OBITh BBIYHCIIEHO. [Ipn
BBITTOJTHEHHUH 33/IaHUH HA CPAaBHEHMSI, HCTIOJIb30BATh TEPHAPHYIO OTIEPALHIO.
a) k=n+(++m);
0) m-->n;
3. 3anucats BeIpakeHHe, 3aBUcsIIee oT koopauHaT Touk X 1 Y n npuauMatomiee 3HaueHne TRUE (t wiwm 1), ecii Touka
MPUHAUTIEKAUT BbIaeneHHo# obmactu ,u FALSE (f wm 0), ecrni He nprHAUTEKUT. Pe3ynbTaThl BHIYMCIICHH BBIBECTH Ha
nedats. [Ipy BeIMONTHEHNHN 3a1aHUS HCIIOIB30BATh IEPEMEHHYIO JIOTHYECKOT0 THIIA, a He YCIIOBHBIHN OmIeparop.

Jlabopamopnas paboma 2. Ynpasnaioujue KOHCmMpPyKuuu.

Yacmo 1. Hanmcats porpaMmy, peaiu3yIonlyro anropuT™ (B COOTBETCTBHH ¢ BapUaHTOM) U3 JabopaTopHOi paboTer Ne 1.
Yacmp 2. BEITOTHUTH 334aHUS:

1. O6bsaBuTe nepemennyro radius Tuna float, nepemennyio f tuna float co 3Hauenuem 3,14, nepeMeHHYIO s — IIOMIAb
Kpyra, IIepeMeHHYIO ¢ — JUIMHA OKPY>KHOCTH. 3HaueHHe radius BBOAUT MOJIb30BATEINb.



PaccunTath Tutomanp Kpyra u JIHHY OKPYKHOCTH, 3aIIACaTh B IEPEMEHHBIC C H S, BBIBECTH PE3yJIbTaT Ha DKPaH.

2. [Tonp3oBaTens BBOAUT KOADGHUITUEHTH KBaIPATHOTO ypaBHEHUS: a, b 1

c. Paccunrats quckpumuHanT d. Ecin IUCKpHMUHAHT MEHBIIE HYIIS, BRIBECTH COOOIIEHHE 0 TOM, YTO KopHe# HeT. Ecin
TUCKPUMHUHAHT paBeH HYIIIO, PACCUNTATH M BEIBECTH OJMH KOpeHb X. MlHaue paccunTath KOpHU X1, X2.

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

4. Tlonmp30BaTeNb BBOAUT YUCIIA C KJIABHATYPHI 10 TEX IIOP, ITOKa He OyIeT BBEICHO IEPBOE OTPHUIATEIHHOE YHCIIO.
BriBecTH Ha 3KpaH CyMMY 4HCell, BBEJCHHBIX MOJIb30BaTENIeM: a) 0e3 ydeTa OTpHLATEIbHOTO Yucia; 0) ¢ y4eToM
OTPUIIATEIILHOTO YHCIIA.

5. Ilonp30BaTens BBOUT JIBA YUCIA: X M Y U HOMEP JACUCTBUS: | — MOJCYUTATH CYMMY, 2 — MOJICUUTATh Pa3HOCTh. Eciu
BBEJ/ICH HEKOPPEKTHBIA HOMEp AEHCTBUS, BRIBOIUTH TIpelyIpexiaroliee coodenue. MlHaue paccuurarh pe3yinbrar u
BBIBECTH Ha JKpaH.

Yacms 3

PeanmzoBath Ha C++ KaNbKyIATOp C BO3MOKHOCTHIO BBITIOTHEHUS YETHIpEX apu()hMETHISCKIX ACHCTBHHA. Y MOIH30BATEIS
3aIpanIuBaTh aprYMEHTHI U 3HAK orepanui (CUMBOIM). [IporpaMMy «3alMKIINTE» — TOCIE BBIBOAA PE3yNbTaTa Mpeuiarath
TOJI30BATEIIO TIPON3BECTH BEIUUCIICHHS eIIe pa3. BbIXoa U3 mporpaMMbl IPOU3BOANTH 110 HAXKATHIO KITABHIIH (.
OCyIIecTBUTH IPOBEPKH:

1) neneHns Ha HOJIb (B ATOM CIy4ae BBIBOAUTH IPEIyNpeKIaromiee COOOMEeHNE U 3aNpallliBaTh IEIATEIb elle pa3); 2)
KOPPEKTHOCTH BBOJIa 3HAKA OTIEpAINH (B TOM CITydae MPOCUTH BBECTH KOPPEKTHEIH 3HAK OIEPaInn).

[Tpumep paboOTHI ¢ IPOrpaMMON:

Bseaure nepsblil onepann: 5

Baenure BTOpoOit onepana: 0

BBemute 3HaK onepanuu: /

Ha Honp nenuth HENMb3s!

Bseaure Bropoil onepann: 2

Pesynbrar: 2,5

HaxxmuTe m00y10 KIaBUITY TSI TPOJOIDKSHHUS (BBIXOJ - (). ..

Bseaure nepsblii onepana: 3

Bseaure Bropoil onepann: 2

BBeaure 3Hak onepauuu: %

HexoppekTHO BBe/ieH 3HaK onepanuu!

Beeaure 3Hak onepanuu: ?

HekoppekTHO BBeJIeH 3HaK orepanun!

Bsenute 3nak onepauuu: +

Pesynbrar: 5

Haxmute m100y10 KIIABUIIY TSI TPOAOJDKCHHUS (BBIXOJ - (). ..

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

VYka3zaresiu 1 MacCHUBBI

B s3p1ke C/C++ umst (MaeHTHHUKATOP) MacCHBa SIBISIETCS yYKa3aTeJIeM Ha ero HyJICBOH 3J1eMeHT. [IpyruMu CII0BaMH, €CIIy,
HaTpuMep, ONHcaH MaccuB : int a[ 10]; , To ero uMms a — 3TO TOXE camoe, 4To u &a[0], a eCITi IPUMEHUTH OTIEPAIIHIO
pazanpecanu (*) K IMEHH MacCHBa, TO IOJIYYHUM €ro HyJIEBOI JIEMEHT, TO €CTb CJICYIOIIHE JIBa BHIPA)KECHUS
SKBUBaJICHTHBL: *a u a[0] Takxke, kak u: a u &a[0].

Tak Kak 3JIeMEHTBI MacCHBa BCET/A PACIOIAraloTCs B CMEKHBIX 00IaCTAX MaMATH, MO3TOMY JIOCTYI K KaXJIOMY 1-My
JJIEMEHTY MOKHO OCYILIECTBUTh, CMEIIas yKa3arelib a Ha 1 mo3unuit. J{pyrumu ciioBamu, 3amnuch afi] MOXXHO 3aMEHSATh Ha
*(at+i). AHaJIOrMYHO MOXHO OIKMCATh YKa3aTellb, IPUCBOUTH MY aJIpec Havaja MacCHBa U paboTaTh C MACCHBOM Yepes3
yKa3aTellb, CMelllasl yKa3aTelb Ha 1, TeM caMbIM Mepexos K OUepeaHOMY dJIEMEHTY MacCHBa.

OTOT cnoco06 MPOUILTIOCTPUPOBAH B CIIEIYIOIIEM IIPUMEpE.

Ho cymecTByOT 1 OTJIIMYMS MAacCHBa OT yKa3aTeJsi: MMsl MacCHBA HE MOKET HH Ha YTO yKa3bIBaTh, yKa3aTellb, B OTIMYHE
OT MaccHBa, MOKHO ITEPEHAIIPABUTh Ha JIIOOYIO IPYTYIO IIEPEMEHHYIO TAKOTO e THIIa, 8 MaCCUB — HET, MaCCUB BCETa
YKa3bIBaeT Ha CBOI HYJIEBOW 3JIEMEHT.

3ananue

1. Onwmcats 2 ykazaTenst Ha LeJIbIH TUIL. BRIIEIUTS U1 HUX IMHAMAYECKYIO TaMATh. BBeCTH 3HAaUEHHS B BBIICICHHYTO
MaMsTh C KJIAaBHATYPhl. Y MEHBIITUTH B 2 pa3za 1-yro mepeMeHHyIo.

2. Onmcats 2 yKa3arens Ha BeIIeCTBEHHBIH THI. BeienuTs Al HUX TUHAMUYECKYIo MaMsATh. BBecTn 3HaUeHHS B
BBIJICIICHHYIO TAMSITh C KJIABUATYpPhI. YBEINYNTH B 2 pa3a |-y MepeMeHHyIo.

3. Onmcats 3 ykazaTens Ha CHMBOJIBHBIHN TUI. BBIIeNNUTh 715 HUX AMHAMHUYECKYTO TaMsATh. BBecTH 3HaYeHNS B
BBIJICIICHHYIO MTAaMSTh C KIaBUATYPHI.

4. Onmcats 2 yka3zarens Ha JJOTHYECKUH THUI. BBIIenuTs U1 HUX JTUHaMUYecKyro mamMsaTh. [IpucBonTs 3HadeHus true u
false B BBIJICIICHHYIO TAMSTh.

5. Omucatp 2 ykasareis Ha LEJbIA THIL. BBIIEnUTs Uil HUX JUHAMUYECKYI0 NaMsATh. [IpHCBOUTH ITPOU3BOJIEHBIE 3HAUCHHS
B BBIJICJICHHBIE SIUEHKH B OIIepaToOpe MPUCBOCHMUSL.

6. Omucatp 3 ykaszarelst HA BEIIECTBEHHBIHN THIT. BbiennTs 1711 HUX TMHAMUUYECKYIO aMsITh. [IpruCBONTH IPON3BOJIBHEIE
3HA4YEHUS B BbIICICHHBIE TUYEUKH B ONIEPAaTOPE MIPUCBOEHUS. Y MEHBIIUTS B 2 pa3a 1-yio nepeMeHHy1o.



7. Omnucath 1 ykazaTenb Ha CUMBOJILHBIA TUII. BBIIENHUTE IS HETO AMHAMUYECKYIO TaMsTh. [[pUCBOUTH POU3BOIEHOE
3HAa4YCHUE B BBIICJICHHYIO STUCHKY B OIlepaTope MPHUCBOCHUS.

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

9. OmmcaTtp 2 ykazaTels Ha BEIIECTBESHHBIH THI. BEIIenuTh M1 HUX AMHAMUYECKYTO TaMsATh. BBecTH 3HaUeHUS B
BEIJICIICHHYIO TIAMSTh C KJIaBUATYpPHIL. [IoMeHATh MeCcTaMu X 3HAUYCHMUS.

10. Onucare 3 ykaszaTesnss HA CUMBOJIBHBINA TUI. BeIaenuTh 111 HUX JUHAMHUYECKYIO MaMsiTh. BBecTH 3HaUeHUs B
BBIICJICHHYIO MaMATh C KJIaBUaTyphl. [loMEHATh MeCcTaMu 3HAUEHHUS MIEPBBIX 2-X MEPEMEHHbIX.

11. Co3nmaTh TMHAMUYECKHEC MACCHUBBI, HCIIOB3Ys YKa3aTeIH. 3aaH OTHOMEPHBIN MaccuB a (n). HalTi konuyecTBo, BCe
HOMEpa U NPOU3BEJCHHUE SJIEMEHTOB MAaCCHBA MEHBIIIUX

12. Co3nmaTh qMHAMHUYECKHE MACCUBBI, HCIIONB3Ysl yKa3zaTenu. Jlano 2 maccuBa x(n) u y(m). CkoabKo pa3 BCcTpeyaeTcs
BTOPOI 3JIEMEHT IIEPBOr0 MaccuBa X(1n) BO BTOPOM MacCUBe y(m).

13. Co3nmaTh qHAMUYECKHE MAaCCUBHI, HCIIONB3YsI yKa3aTenn. B kakoM U3 IBYX MTaHHBIX MaccuBOB p (n) q(n) OoimbIre
OTPHUIATEIFHBIX SIIEMEHTOB?

14. Co3naTh qUHAMUYECKHE MAaCCUBHI, HCIIONB3Ys yKa3aTenu. JlaH Maccus p(n).

Kaxp1if oJI0KUTEIBHBIA 2JIEMEHT B HEM BO3BECTH B KBaapaT. OCTaIbHBIC AIIEMEHTHI OCTABUTh MPEKHUMH.

15. Co3nmaTh qHAMUYECKHE MAaCCUBHI, HCITONB3YsI YKa3aTelH. 3aJaH OMHOMEPHEIH MaccuB a (n). Haiitu HoMep mocienHero
3JIeMEHTa MEHBIIETO 3aJaHHOTO YHcia betta, KOTUIEeCTBO MOJI0KHUTEIBHBIX 3JIEMEHTOB H CYMMY 3JICMEHTOB OOJBIINX 3.
16. Co3aTh AMHAMUYECKHE MAaCCHBBI, UCIIOJB3YS yKa3arenu. B kakoM U3 JByX JaHHBIX MaccuBOB p (n) q(n) Gosblre
MIOJIOKUTEIILHBIX 2JIEMEHTOB?

17. Co3naTh TUHAMUYECKHE MACCUBHI, UCIIONB3Ys yKa3zaTenu. JlaHo 2 maccuBa x(n) u y(m). CKoJbKO pa3 BCTpedaeTcs
MIEPBBIN AJIEMEHT NIEPBOro MaccuBa X(1n) BO BTOPOM MaccuBe y(m).

18. Co3naTh TUHAMUYECKHE MACCUBHI, UCIIONIB3Ys yKa3aTenu. JlaH Maccus r(n).

Kaxxapiii anemeHT paBHbiil 0 B HeM 3aMeHUTh Ha 1. OcTanbHble OCTaBUTh NPEKHUMMU.

19. Co3nmaTh qHAMUYECKHE MACCUBHI, HCIIONB3YS YKa3aTelH. 3aJaH OHOMEPHEI MaccuB a (n). HaiiTu HoMep mociieHero
AJIeMEHTa PaBHOTO 5 U TIEPECTaBUTh €T0 C MEPBBIM AIEMEHTOM MaccuBa. HaifTu cpeHee apudmeTnieckoe IIeMEHTOB
MaccuBa OOJIBINHX 3aJaHHOTO Yncia alfa.

20. Co3aTh qMHAMHYECKHE MACCUBHI, HCIIONB3YsI YKa3aTelH. 3aJaH OJHOMEPHEIH MaccuB a (n). HaiiTu HoMep mociie IHero
MTOJIOKHUTETHHOTO AJIEMEHTA U TIEPECTABUTh €r0 C MEPBEIM IEMEHTOM MaccuBa. HaiTh KOMYECTBO 1 CyMMY 3JI€MEHTOB
OTpHUIIATENbHBIX MACCUBA.

Jabopamopnas paboma 4. @ynxkyuu.

1. lans! yucna a,b,c,d. [Toxyuuts x=max(a,b), y=max(c,d), z=max(x,y).

Beruncnenue max(k,m) (6onpmiero u3 apyx uricen k,m) opopMuth GyHKIHCH.

2. OdopmMuTh GyHKIHUIO step(X,n) OT BEMIECTBEHHOT'O X U LIEJIOT0 N, BBIYUCISIONIYIO (Yepe3 MoCIeI0BaTeIbHOe
YMHOKEHHUE) XN U IIPOBEPHTH €e.

3. JlaHbI KOOPJMHATHI BEPIINH JBYX TPEYTOJILHUKOB. ONpenenuTh, Kakoil N3 HUX UMEeT OOJIBIIYIO TUIoa b. BeraucieHue
IUTOIIAIN TPEYTOJIbHUKA 10 KOOpANHATaM 0(hOpMHUTH (PyHKIHEH.

4. laHBI 9eThIpe HATYpambHBIX yrcna. Haiitn Hanmenbpmee odmiee kpatHoe (HOK) mms stux gersipex gucen. [Touck HOK
IIBYX gucel 0QOpMUTH (QYHKITHEH.

5. JlaHBI KOOPAMHATHI N TOYEK HA IUIOCKOCTHU B BUJE MacuBOB X, Y.

Haiiti Hanbonee 1 HanMeHee yJalieHHbIe TOYKHU. BeIYuciIeHHe pacCcTOSHUA MEX/1y Mapoi Touek 0popMHUTh (PyHKIIUEH.

6. Jlanb! otpesku a,b,c,d. st Kax 0l TPOHKH 3TUX OTPE3KOB, M3 KOTOPHIX MOXHO MOCTPOUTH TPEYTOJIHUK, HAalleyaTaTh
IUTOINAAb JAHHOTO TPEYroJbHHUKA. BhuucieHue miomaan TpeyrojabHUKa Mo 3aJJaHHBIM CTOPOHAM X,Y,Z C TPOBEPKOM
CYIIECTBOBAHUS TAKOT'O TPEYTrOJIbHUKA OOPMUTH (HYHKIHEH.

7. PaccuuTats MOJIHYIO MTOBEPXHOCTH TPEYTONBHOM MUPAaMU/IBI, 3aJaHHOW KOOpIMHATAMHU CBOMX BepIIHH. [{ns
OTIpEJICTICHUsI PACCTOSIHUS MEX/y TOYKaMH B IIPOCTPAHCTBE O(OPMHUTH (DYHKIIHIO.

8. lano uyncno n. ITosryquTts Bce MPOCThIE ACNMUTENH 3TOro Yncia. [Iporenypy pacnmo3HaHus IPOCTOro yucia opopMuTh
otaenbHo. (HamoMHMM, 9TO IPOCTHIM Ha3bIBAETCS YHCIIO, KOTOPOE HE NMEET LIEJIOYNCIICHHBIX JISTUTENEH, KpOMe €IMHHIIBI
U camoro ce0s).

9. CocTaBuTh IpOrpaMMy, KOTOPast YUCII0, 33JJaHHOE B AECATUYHON CHCTEME CUHCIICHHMS, IEPEBEIET B: a) ABOMUHYIO
crcTeMy cunciieHHsT; 0) BocbMepuuHyto. [lepeBos B KaXkKayro U3 CHCTEM CUHCIEHHUS 0pOPMHUTE OT/IENbHOM (QyHKINEH.

10. JIaHbI KOOpAMHATHI BEPIIMH TPEYTOJIbHNUKA Ha IIIIOCKOCTH M KOOPAWHATHI TOUKK BHYTpH Hero. HaiiTn MuHNMansHOE
paccTosiHKe OT 3TOW TOYKH JI0 CTOPOHBI TPEYTroidbHUKA. OPOPMHUTE BEIYHCICHNE PACCTOSHHSA OT TOUYKH 10 IPSIMOH
OTHETHHOU (QYHKITUEH.

11. HaiiTi BEICOTBI TPEYTOIBHUKA, 32JaHHOTO KOOPAMHATAMH CBOMX BEPIIMH. YKa3aTh HAMMEHBIIYIO U3 HUX. s
OTIpEJICJICHHS] CTOPOHBI TPEYTOJILHUKA O(OPMUTH OTACIBHYIO (YHKITHIO.

12. Hammucats yHKINIO, KOTOPAsi BRIYHCISET CONPOTHUBIICHNE IIETTH, COCTOSIIEH U3 TpeX MpoBOIHHUKOB. [lapamerpamu ee
SIBIISIFOTCS] 3HAYEHHSI COIIPOTHUBIICHUH, a TaK)Ke TUI COSAMHEHNS — TI0CIIeI0BaTeIbHOE MITH NapajutensHoe (udpamu 1 nm
2). IIpoBeputs ee B paboTe, HAIKCAB IPOrPaMMy C €€ UCTIOJIb30BAHUEM.

13. Hamucats nporpammy AJist BBIYMCIECHUS. KOCUHYCA YIIIa MEXAY BEKTOpaMU, 3aJaHHBIMH CBOUMU KOOPJHUHATAMHU
(ckasipHOE NPON3BE/ICHUE BEKTOPOB JICINTCS HAa IPON3BEACHHE MOYJIEH 3TUX BEKTOPOB). JIJIsl BEIYMCIIEHUS CKAJISIPHOTO
MIPOM3BEACHUS U MOJYJII BEKTOPa 0(OPMUTH OTAEIBHYIO (DYHKIHIO.



14. Hanncats pyHKIMIO, KOTOpasi BEIYUCIAET JOXO/ 110 BKIaxy. MICXOMHBIMY JaHHBIMHA AT DYHKIUH SIBIISIOTCA:
BEJMYHMHA BKJIAJa, MPOIICHTHAS CTaBKa (TOOBBIX) M CPOK BKJIa/a (KOJUIECTBO JHEH). [[poBepuTh ee B paboTe, HamMcaB
MPOrpamMMy C €€ HCIIOIb30BaHNUEM.

15. Hancats yHKINIO, KOTOpasi BO3BPAINAET IPEOOPA30BAHHYIO K BEPXHEMY PETHCTPY CTPOKY, MOTYICHHYIO B KAYECTBE
apryMeHTa (T.e. BMECTO MaJIbIX OyKB BBIBOJIUT CTPOKY 3ariiaBHBIMU OykBamu). OyHKIHS JODKHA pabOTaTh KaK IS
JATUHCKUX, TaK U U1 pycckux OykB. [IpoBepuTh ee B paboTe, HanmMcaB NporpaMMy € €€ HCIOJIb30BAHUEM.

16. Haniucatp QyHKIMIO penieHns: KBagpaTHOTO ypaBHeHHUs. VICXOJHBIMU TaHHBIMU IS TTOIIPOTPaMMBI JOJKHBI OBITh
K03(h(pUIMEHTHI ypaBHEHNS, a BbIABATh MOANIPOrpaMMa J0JDKHA COOOIIEHHE O TOM, €CTh KOPHH WJIM HET KOpHEH, nx
KOJIMYECTBO U MX 3HaueHue. [IpoBepsTh BBOAMMBIE qaHHbIE (KO3 GHUIMEHT NpH X 2 He J0JDKEH ObITh HyneM). [IpoBeputhb
ee B paboTe, HAMKCaB MPOrpaMMy C €€ HCIIOJIb30BaHUEM.

17. anbl ueTbipe HaTypaibHbIX yKcia. Haiitn Hanbonbmmii oomwmii genurens (HO/) nnst atux uersipex yucen. [lounck
HO/I nByx uncen opopMuTh QyHKIHEH.

18. Jlano HatypamsHOe uncio n. Cpean uncen 1,2,....,n HaliTH Bce Te, KOTOPBIE MOYKHO MPEJICTABUTH B BHJIC CYMMEI
KBaJIpaToB JBYX HAaTypalbHBIX yncel. (Onpenenuts GpyHKINIO, MO3BOIISIOTYIO PACIIO3HABATH ITOJTHBIE KBAAPATHI.)

19. Jlans! nefictBurtensHble uncna X1, yl, x2, y2,..., x10, y10. Haiitn nepumeTtp necsTuyroibHIKA, BEPUIHHBI KOTOPOTO
HUMEIOT COOTBETCTBEHHO KOoOpauHATH (X1, yl), (X2, y2),..., (x10, y10). (OnpenenuTs QyHKINIO BEIYACICHUS PACCTOSHAS
MEXAY JBYMS TOUKaMH, 3aJaHHBIMHA CBOUMH KOOPAWHATAMH. )

20. JIaHO HaTypasbHOE YHCIIO N. BRIICHUTH, IMEIOTCS JIM CPEeTU 9Uced n, n+1,..., 2n GIM3HENHI, T.€. MPOCTHIC YHCa,
Pa3sHOCTh MEXY KOTOPBIMHU paBHa AByM. (OmpeaenuTs Ipoueypy, NO3BOJISIONIYIO PACIIO3HABATh MPOCTHIE YHCIIA. )

B sty caenyromux 3amadax noTpedyeTcs COKpaTUTh OOBIKHOBEHHYIO ApO0b pesyibraTa. [Iponenypy cokpaiieHus qpoou
0(pOpPMHTH B BHJIC OTACIBHON QYHKIMK (HATOMHHUM, YTO IS TOr'0 HY)KHO MCKaTh HAUOOJIBIIINN OOIIUI EIUTEIh IS
YHCTUTENISI ¥ 3HAMCHATEIIS IPOOH).

21. CocraBuTh MPOTpaMMy IUIS CIIOKEHUS IBYX OOBIKHOBEHHBIX qpobeii a/b + c/d.

22. CocTaBuTh MPOTPaMMYy ISl BBIYUTAHUS IBYX OOBIKHOBEHHBIX Jpobeii a/b — ¢/d. -23. CocTaButh nporpamMmy st
YMHOKEHHS IBYX OOBIKHOBEHHBIX Jpo0eit a/b*c/d.

24. CocTaBUTh IPOTpaMMy IS ACJCHUS IBYX OOBIKHOBEHHBIX Apo0eit a/b:c/d.

25. CocTaBHUTh MPOTPaMMYy JUIS BO3BEICHUS B CTETICHb OOBIKHOBEHHON IpoOH.

Jabopamopnaa paboma 5. Cmpykmyput, 00ve0unenun u nepeuucieHusn.

B 3agauax | — 4 oguHaKoBOe Hayaso yCIOBUSA 3aa4H:

Jan criucox yuamuxcs u3 10 3anuceit. Kaxxnas 3anuce nmeet nodist: pammius, UMsi, HOMep Kiiacca, OyKBa Kiacca.

1. Haiiti ogHOpaMuIIbIieB, 00yUYarOIMXCsi B OJJHOM Ki1acce.

2. Haiitu Te30k (0AMHAKOBBIE UMEHA), 00yUaIOIIUXCs B OJTHOM Kjacce.

3. Haiitn nByx yyammxcsi, y KOTOPbIX COBIAIAIOT UMS M (haMHUIIusl.

4. BeiBecTn paMIIIHIO U NEPBYIO OYKBY UMEHH JJIsl BCEX YUCHHKOB YKa3aHHOTO U3BHE Kiacca.

B 3agauax 5 — 8 ogrHakoBOE Hayano ycloBUs 3a4a4u

Barax maccakxupa XxapakTepu3yeTcsl KOIMYECTBOM Bellei (IeTbIid THIT) H OOIIIMM BECOM Bellei (BelecTBeHHBIN TrI). [Jan
CIIICOK U3 CBeJIeHHI 0 Oarake 10 maccakupos.

5. Haiitu Garax, cpeJHHUI BEC OJHOM BEIIH, B KOTOPOM OTIIHYaeTcs He Ooiee, ueM Ha 0,3 KT OT 00mIero cpeHero Beca
OJTHOW BEIIH TI0 BCEMY CITUCKY.

6. Haiiti 9yuciio maccaxupoB, MMEIOIIUX OoJiee IBYX BeIlleH.

7. Yncno naccaxxupos, KOJIMUYECTBO BEILEH KOTOPBIX IPEBOCXOAUT CPEIHEE YUCIIO BEUIEH 110 BCEMY CIIUCKY.

8. BBISICHUTB, IMEETCS JIU MacCcaxup, 6arax KOTOPOro COCTOUT M3 OAHOM Bemu BecoM MeHee 30 Kr.

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

Criucok KHUT cocTouT U3 10 3anuceid. 3amuck CoAEpIKUT MoJist: paMuiiist aBTopa (THII string), Ha3BaHHE KHUTH (THII
CTpOKa), TOA U3AAHUSA (TUI LETbIIN).

9. HaiiTi Ha3BaHUsI KHUT JaHHOTO aBTOpa, U3AaHHbIX ¢ 1960 T.

10. OmpenenmuTh, UMEIOTCS JIM KHUTH ¢ HazBaHUeM «H(QOpMaTHKay U €CIU J1a, TO COOOIIUTH (DaMIIINU aBTOPOB, TOL
W3JJAHUS YTHX KHHT.

B 3agayax 11-16 onuHakoBoe Ha4yallo YCJIOBUS 3aJlauM:

Jana cTpykTypa, 3amaronias qary Buga: Struct date {int day; int month; int year;}; [Tonp3ysick TaKUM CTPYKTYPHBIM THIIOM,
COCTaBUTH MIPOTPAMMY, OTIPEIEISIONIYIO:

11. gary cnemyromero (OTHOCUTEIBHO CETOMHSIIHETO) JIHS;

12. naty npeapIaymero aHs;

13. naTy, KOTOpast HaCTYIHT Yepe3 m JTHEH;

14. naty, xoTopas OblIa 32 M JTHEH 10 CETOIHAITHETO JTHS;

15. urcno cyTok, mpONIeAIMX OT 3aJaHHoK AaTkl d1 1o mater d2;

16. neHb HeAenu, BRIMAAAIONIMIA Ha AaTy d1, ecu U3BECTHO, UTO B MEPBBINA JeHb HAIIEH 3pbl ObLT MOHEACTBLHUK.

B 3agauax 17-18 onvHakoBoe Hayano ycjaoBHs 3aaUu:

[Jana cTpykTypa, 3aiatomas Bpems, Buza: struct time { int hour; int min; int sec; }; [Tonb3ysich TaKMM CTPYKTYPHBIM
THUIIOM, COCTaBUTh IIPOTPaMMYy:

17. onpenensontyo MpemecTByeT a1 Bpems t1 Bpemenn t2 (B npenenax CyTok);

18. mpucBaunBaronrylo mapamerpy tl Bpems, Ha 1 cek Ooibiiee BpeMeHH t2 (y4ecTb CMEHY CYTOK).



B 3amauax 19-20 onmrHaKoBOE HAYANIO YCIIOBUS 3aJIa4H:

Jlan ciimcok yuanuxcs u3 10 3ammceii. Kaxknas 3anuch umeeT mosist: Gpamuiiust, uMsi, HoMep kiacca (Toibko 8- u 10-¢
KJIACChI):

19. BbIBECTH OTZEIBHO yUEHUKOB 10-X KJIacCOB,

20. BBIICHUTH, Ha CKOJILKO YEJIOBEK B 8-X Kiaccax OoJIbIIe, YeEM B 9-X.

B 3amagax 21-25 oxnHaKOBOE HAYaJIO yCIOBHUS 3a/1aUH:

Jan cricok yyanuxcs u3 10 3anuceit. Kaxknast 3anucey uMeeT moiist: hamMuiusi, ©Ms, HOMep KJiacca, OLCHKH M0 TPEeM
peaMeTam:

21. BBIBECTH OTICIHHO OTIIMYHUKOB JJIsl YKa3aHHOT'O U3BHE KJIacca;

22. BBIBECTH OTICIHHO JBOCUHUKOB (XOTsI OBI OJTHA JBOWKA) JUIS YKAa3aHHOTO M3BHE KJlacca;

23. BBIBECTH OTHEIBHO «XOPOIIUCTOBY (OLIEHKH 4 U 5) ISl yKa3aHHOTO U3BHE KJIacca;

24. BBIBECTH OTICIHHO «TPOCUYHUKOBY (MMEETCS XOTs OBl OJTHA TPOiiKa, HO HET JBOCK) JJIs YKA3aHHOTO M3BHE KJlacca;
25. BBIBECTH CIIHCOK BCEX YICHHKOB C YKa3aHHEM CpPEIHET0 Oama It KaxIoro.

Tema 6. Knaccol 1 00beKThI

Tema 7. KOHCTPYKTOPBI U 1eCTPYKTOPbI

Tema 8. Ileperpy3ka onepaTropos

Tema 9. Haciienosanue 1 BUPTYaJbHble GyHKIUH
Tema 10. [IIad10HBI

Jabopamopnaa paboma 6. Knaccet u o6vekmot ¢ C++
Hesp. [ToxyunTs npakTHYeCKHe HABBIKY Pean3alny KiaccoB Ha C++.

OcHOBHOE coJep:kaHue padoThl.
HamwmcaTs mporpammy, B KOTOPO# CO3al0TCS M Pa3pylIalOTCst 00BEKTHI, OMPEACICHHOTO MOJIh30BaTeIeM Kiacca.
BbINOJIHUTB MCCIIEN0BAHNE BBI30BOB KOHCTPYKTOPOB U I€CTPYKTOPOB.

Iopsigok BeIMOJHEHHS PAGOTHI.
1. OnpenenuTs MONB30BATENBCKUI KJIaCC B COOTBETCTBUH C BAPUAHTOM 3aJlaHUs (CMOTPH MPHIIOKECHHE).
2. OnpenenuTs B KJIacce CIEIYIONINe KOHCTPYKTOPHI: 6€3 apaMeTpoB, ¢ MapaMeTpaMu, KOMUPOBAHUS.

3. OmpenenuTh B KiIacce AECTPYKTOP.

4. OnpenienuTh B KIAacCe KOMIIOHEHTH ~QYyHKLUNMM IJIS IPOCMOTPAa M yCTaHOBKH HOJEH JaHHBIX.

5. OnpenenuTh yKa3arellb Ha KOMIIOHEHTY-()YHKIIHIO.

6. OnpenenuTh yKa3aTelb Ha SK3eMIUIIp Kilacca.

7. Hammcate JEMOHCTPallMOHHYIO IpPOTpaMMy, B KOTOpOW CO3MAlOTCd M pa3pymaroTcsi OOBEKTHI
MOJIb30BATEIECKOTO KJIACCa M KAaXIEM BHBOB KOHCTPYKTOPA M JECTPYKTOPA CONPOBOXKAACTCS BHOAUEN
COOTBETCTBYNIETO COOOmEHNUS (KaKoi 00BEKT KaKOil KOHCTPYKTOP WM IECTPYKTOP BBI3BAII).

8. Ilokazatp B mporpaMme HCIONB30BAHME yKasaTess Ha OOBEeKT M yKas3aTelnd Ha KOMIOHEHTY-
GbyHKIHIO.

Meroaudeckue yKa3aHusl.

1. Ilpumep onpeaesienus KJjaacca.
const int LNAME=25;
class STUDENT{

char name[LNAME]; /] umst

int age; /l Bo3pact

float grade; /I peiituHr

public:

STUDENT(); // KOHCTpYKTOp 0€3 IapaMeTpoB

STUDENT(char*,int,float);  // koHCTpyKTOp € TapameTpaMu
STUDENT (const STUDENT&); // KOHCTpYKTOp KOITUPOBaHHMS
~STUDENTY();

char * GetName() ;

int GetAge() const;

float GetGrade() const;

void SetName(char*);

void SetAge(int);

void SetGrade(float);

void Set(char*,int,float);

void Show(); };

Bbonee HpO(l)eCCI/IOHaJ'IBHO OIIPCACIICHNUE MTOJIA Nname TUIla YKa3aTeJb:



char* name. OHaKo B 3TOM Clly4ae peasin3alms KOMIIOHEHTOB-(QYHKLMIA yCIOKHICTCS.
2. IIpumep peau3anuu KOHCTPYKTOPA ¢ BblJaueil coo0IeH s,
STUDENT::STUDENT(char*NAME,int AGE,float GRADE)
{
strcpy(name,NAME); age=AGE; grade=GRADE;
cout<< \nKoHcTpyKTOp C mapaMeTpamu BBI3BaH LI 0OHEKTA

<<this<<endl;

}

3. Cunenyer mnpemxycMOTpeTh B NporpaMMe BCe BOSBMOXHEE CIOCO6H BH30BAa KOHCTPYKTOpPa
konupoBaHusi. HanoMmHaeM, 4YTO KOHCTPYKTOP KOMMPOBAHHUS BHI3BIBAETCH:

a) MIPH UCIIONIF30BAHUN 00BEKTA JIJIs HHUIHAJIM3AIHN IPYToro 00beKTa

[Ipumep.

STUDENT a(“MBanos”,19,50), b=a;

0) xoraa o0BEeKT nepenaeTcs (pyHKIHH 0 3HAYCHUIO

[Ipumep.

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

B) TP MOCTPOCHUH BPEMEHHOT'O 00BEKTa KaK BO3BPAIIAEMOr0 3HAYCHUS (DYHKIHH

IIpumep.

STUDENT NoName(STUDENT & student)

{STUDENT temp(student);

temp.SetName(‘“NoName”);

return temp;}

STUDENT c=NoName(a);

4. B nporpamMe He00X0AMMO NPeAYCMOTPeTh pa3MellleHHe 00beKTOB KaK B CTATHYECKOH, Tak U B
JMHAMHYECKOH MaMsTH, a TAKKe CO3JaHHe MACCHBOB 00beKTOB.

Ipumepsl.

a) MacCcHB CTYICHTOB pa3MelaeTcsl B CTATHYCCKON MaMATH

STUDENT gruppa[3];

gruppa[0].Set(“Msanos”,19,50);

U T.1.

HIIN

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

0) MaccHB CTYICHTOB pa3MEIIAeTCs B TMHAMHUYCCKON MaMSITH

STUDENT *p;

p=new STUDENT [3];

p-> Set(“MBanor”,19,50);

HT.O.

5. Ilpumep UCNOJIbL30BAHUSA YKA3aTeJsl HA KOMIIOHEHTHYI0 (DYHKIIUIO
void (STUDENT ::*pf)();
pf=&STUDENT::Show;

(p[1].*ph0);

6. [Iporpamma ucnoJb3yer Tpu daiina:

* 3ar0JIOBOYHBIH h-(haiin ¢ onpeneneHneM kiacca,
* cpp-aiin ¢ peanmuszanuei kmacca,

* cpp-aiii IeMOHCTPAIMOHHOH TPOTPaMMEI.

Jlis  mpenoTBpamieHds MHOTOKPAaTHOTO BKJIIOYEHHs (Daiijia-3arojioBKa  CJIEAYET HCIOJIb30BaTh JAMPEKTHUBEI
npenporeccopa

#ifndef STUDENTH

#define STUDENTH

[l moayns STUDENT.H

sendif



Conep:xkaHue oT4eTa.

1. TUTYJBHBIIA JIUCT: HA3BaHUE AUCUMILJIVHEL; HOMEP M HaMMeHOBaHue paloThl; PaMUIHs, UMs, OTYCCTBO
CTYICHTA; 1aTa BHITIOITHEHHS.

2. IlocranoBka 3amaun. CienyeT maTh KOHKPETHYI I[OCTAHOBKY, T.e. YyKasarh, KaKOH KJIAacc NOJDKEH
OBITh PCaNIM30BaH, KAaKMEe IOJIKHEL OHTb B HEM KOHCTPYKTOPBI, KOMIIOHEHTHI-()YHKIIUYU H T.]I.

3. OnpenerneHue Mob30BaTEIbCKOTO KiTacca ¢ KOMMEHTapHsIMI.

4. Peanu3zanusi KOHCTPYKTOPOB U IECTPYKTOPA.

5. dparMeHT MpOrpaMMebl, MOKAa3bIBAIONIMN HCIONB30BAHUE YKa3aTelsd HAa OOBEKT W yKaszaress Ha (YHKIHUIO C
00BACHEHUEM.

6. JIucTUHT OCHOBHOW MPOTrPaMMBI, B KOTOPOM JOJDKHO OBITh YKa3aHO, B KAKOM MECTE M KaKOW KOHCTPYKTOP WA
JECTPYKTOP BBI3BIBAIOTCS.

Ipunoxkenune. BapuanrTsl 3a1aHuii.
OmnucaHus YJeHOB - JaHHBIX M0JIb30BATEIbCKHX KJIACCOB

1. CTYAEHT

ums — char* 2. CIIY KA

Kypc — int ums — char* 3. KAJIPBI

ot — int(bool) Bo3pacT — int ums — char*
pabouwmii ctax —int  HOMep mexa — int

4. U3AEJIUE paspsia — int

umsi — char* 5. BUBJIMOTEKA

umdp — char* ums — char* 6. DOK3AMEH

KOJIMYECTBO — int aBTop — char* ums cryneHrta — char*
crommocts — float  mara —int

7. AIPEC OLIeHKa — int

nms — char* 8. TOBAP

ynuna — char*® nmsA — char* 9. KBUTAHLIMA

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

10. IEX cymma — float

ums — char* 11. IEPCOHA

HavyajgpHUK — char®*  ums — char* 12. ABTOMOBUJIb

KOJIMYECTBO BO3pacT — int Mmapka — char*

paboTarommx — int ot — int(bool) MOIIHOCTH — int

croumocs — float

13. CTPAHA

ums — char* 14. )KUBOTHOE

¢dopma uMs — char* 15. KOPABJIb

npasnenus — char*  kiacc — char* uMs — char*

rromiaas — float cpemuuii Bec —int  Bojom3MmenieHue — int

T™n — char*

Jabopamopnasa paboma?7. Koncmpykmopuol u decmpykmopbi.

Henu padoTsl:

1.0cBouTh HA MPAKTHUKE CO3JaHNUE MOIH30BATEIECKUX THIIOB.

2.BBIICHUTH Ha3HauYe€HHWE M NPUHIMNBI PabOTBl KOHCTPYKTOPOB U JECTPYKTOPOB, a TaKKe HKCHEPUMEHTAIBHO
OTIPENIEIUTh CUTYalllH KOT/Ia OHU BBI3BIBAIOTCS.

3.BersicHUTh BIUSHHE cienn(uKaTopa JOCTyIa Ha JOCTYITHOCTh MOJIed M METOIOB BHYTPH U M3BHE KJlacca.

3ananmne:

1.Cozpats knacc "CryneHT" cofepKallyro CleAyOIIne MOs:

*MMSI CTyJICHTa

*0TYECTBO CTYEHTA

samunuro cTy/IeHTa

*TOJ] POXKJECHUS

erpymmna

2.0mpenenuTh KOHCTPYKTOP IS WHUIMATW3AINH TOJIed 1o ymormdauwuioo. OmNpenenuTsh
KOHCTPYKTOp C IapaMeTpaMu U AecTpykTop. HammcaTs TecToBBIN pumep.

3.Jlo6aBuTh B Havajie Kjacca cuenuukaTop JocTyna private. 3amyctuTs nporpammy. Kaxue



BO3HUKIHX TIpo0IeMbI? B KakuxX IMEHHO MecTax IPOTrPaMMBI U K 4eMY 3alpeIieH JOCTyII?

[Touemy? Kak ncnpaBuTh BO3HHKIIIEE TIOJIOKEHUE?

4 Hanmmcats wHTEpQeHcHBIe (YHKIIMU TOCTyNa K TMOJsIM Kiacca (TIOMy4YUTh/3a7aTh 3HAYCHHE TIOJIS), BBIHECS MO B
CEeKITHIO private, pa3pemuB TOCTYIl K KOHCTPYKTOpaM, IECTPYKTOpaM U HHTEPPEUCHBIM (HYHKIUSIM.

5.IIpoBectu Te e ACHCTBUS, YTO U B 33JaHAU 4, HO HI3MEHUB private Ha protected. B uem pasauiia Mexmxy HUMHU?
6.BHecTH B KOHCTPYKTOPHI U JECTPYKTOP BBIAaYy COOOIICHHI Ha SKpaH O TOM, Kakas pyHKIs Oblia BeI3BaHA. B Hawane u
KOHIIE OCHOBHOM IPOrpaMMBbI IIOCTaBUTh BBIAAYy COOOLICHWH O Hayale ¥ KOHIE IporpaMMbl.  BpIscHHTH Koraa
MIPOMCXOJUT BBI30OBOB KOHCTPYKTOPOB U JECTPYKTOPOB.

7.J106aBuTH B Kiacc CBOWCTBA JJIsl MHKATICYJISLIUH TOJICH.

8.Pe3ynbrarel nabopaTopHOi paboThl 0(OPMHUTH B BUJIE TPOTOKOIA.

KonrtpoabHsbie Bonpocsr:

1.Ha3HaueHue KOHCTPYKTOPOB U JECTPYKTOPOB.

2.Kora BBI3BIBAIOTCS KOHCTPYKTOPHI M JeCTPYKTOPEL. [loueMy caenmaHo TakuM oopazom?

3.B yeMm omimunst MeXIy criermdukaropamu goctyna private, protected, public ecim xnace ve Hacnemyeres ?
4.3aueM HyXHBI HHTeppEHCHBIC GYHKINU?

5.Haznauenus v npuHIMI GYHKIHOHUPOBAHUS CBOMCTB.

Jlabopamopnas paboma 8. Ilpozpammuposanue na C++ c ucnonvzosanuem knaccos. llepezpyska onepamopos
Llean pa6oTsi: 3HAKOMCTBO ¢ 00BEKTHO-OPHEHTHPOBAHHBIM ITporpammupoBanreM B C++. V3ydeHue oOIuX MOHATHIHA O
KJIaccax - TOJIs KJlacca, METO/IbI Kiacca (KOHCTPYKTOP, IECTPYKTOP | Apyrue MeToasl) [1, ¢. 264-289].

W3yyeHne BO3MOKHOCTH Teperpysku onepatopos B C++ [1, ¢. 294-303].

3aganne. CornacHo BapuanTy (Ta0i1.16.1) 3amanus HanucaTh nporpamMmy Ha sizbike C++.

Tabnwma 16.1. BapuaHTsI HCXOTHBIX JaHHBIX UL 1a00PaTOPHOH pabOTHI

Bapuant 1
Knace Ynens Memods Onepamopst nepezpyiku
Knacea
KoMmiekcHoe Heiicten-  |Konctpykrop, Cnosenue (+), selMuTaHue (-),
HHCNO B TENbHAA X ¥ | IECTPYKTOP, MeToa | yMHOomeHue (*), aenenmne (/)
anrefpanveckoil |MHHMAA ¥ |BBYHCOEHHA — MOAY/IHA | KOMIUIEKCHBIX HHCEN,
Ehl)}‘]ﬂ,lc &= x+ y-i |9acTH KOMILUIEKCHOMD YHCIa H _\-'Iic_lli‘iLEHllc Ha 1 f_.]
YyHCaa @, mMetol BeiBoja|ACTICTBHTENRHOM, MHHMO#
KOMILIEKCHOD WHena  |4acTH
Hexoduwsie daninsie Pesyasmambl
g — ¥ CEC = b+e =
a, boe d KOMILICKCHBIC | o _ 3y +b-d . Haiitn mogyie yncna K.
qHCna a
Yeenuuurs Ha 1 eACTBHTENEHYI H MHHMYH) 4acTh R

Bapuanr 2
Krace Hnenn kracea Memopow Onepamopst nepezpyixu
ObrikHoseHHan | YncanTens 1 Konerpykrop, Cnomenne (+), BRIMATAHHE
npodhb JHAMEeHATeNL  |JecTpyKTop, MeTod  |(-), ymHOmeHHe (*),
cokpatieHne apodu, |aenenne () apodeii
METOJ BRIBOJAA JAPODH
Hexodnsie dannsie Pesynsmamu
ac e gk a ¢
Hanw gpodH BT R T R (e &k
P b'd [ h'l z=4 d [5 —‘l_'Ha IKPAH BEIBECTH
e \h J
f

HECOKPALIEHHYHY 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
baszosslii kacc:
MAIINHA
TOproBasi_Mapka - String
YHCIIO_IMIMHAPOB - iNnt
MOIIIHOCTH - int
Co3nats nponssoaskiii kiace [PY30BUK, no6aBuB B HETO XapaKTEepUCTHKY TPY30TIOABEMHOCTH
Ky30Ba THMA int.
1. Cosnars mycToii npoexr.
2. JloGaButs B npoekT Kinacc Object.
3. B o¢aiin Object.h BBecTH creyromee onucanue abeTpakTHOro Kinacca Object:
#pragma once
class Object
{
public:
Object(void); public:
~Object(void);
virtual void Show()=0;//aricTto BupTyanbpHast GyHKIHS



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();//pyukius i1t mpocMoTpa aTprHOYTOB Kitacca ¢ TIoMoIbio ykasatess 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 JOKHO OBITH CIEAyIOLIEE ONpeeIcHIE METOI0B 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;//BeIBOJ C MOMOIIIBIO TIEperpykeHHoi onepaimu Object *p=&a;
p->Show();//BeiBoz ¢ oMoIIbI0 MeToa Show() 1 ykaszarens

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

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

Mmerox Show().

11. B ¢aiine Lorry.h nomxkHo GbITH cileayOIIEE OMMCAHUE KIIacca

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

{
public:

public Car



Lorry(void); public:
~Lorry(void);
void Show();//byukims aus mpocMoTpa aTpruOyTOB Kilacca ¢ MoMOLIbo ykaszaTens 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>>l.power;
cout<<"\nCyl:";in>>l.cyl;
cout<<"\nGruz:";in>>l.gruz; return in;

}

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

{
out<<"\nMARK : "<<l.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>>b;
cout<<b<<endl;//BBIBOJI C TOMOIIIEIO TIEPETPYKECHHOM onepanuu p=&b;
p->Show();//BeiBoz ¢ oMoIIbI0 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 mapaMeTpoB
Vector(int);//KOHCTPYKTOp KOMHUPOBAHUS
public:

~Vector(void);//nectpykrop
void Add(Object *);//nobaBienue seMeHTa B BEKTOP
friend ostream& operator<<(ostream&out,const Vector&);//onepauus BeiBoza private:
Object**beg;//yka3arens Ha nepBblii 37IeMeHT BekTopa int size;//pazmep
int cur;//Texymast no3uuus

17. B ¢aiin Vector.cpp BBecTH clieftyiolee onpesieeHHe METo10B 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 ¢ apameTpamu Vector::Vector(int n)

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



size=n;
}

//moGaBiieHre 00beKTa, Ha KOTOPBIM yKa3bIBaeT yKaszarels p B Bektop Void Vector::Add(Object

*p)

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

[/loneparust BeIBOIA
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 HIIEMEHTOB 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
knacca Car
cin>>a;
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

}

BapuanTsi

Ne 3aganue

1 BazoBbrit ki1acc:

IMTAPA YMCEJI (PAIR)

IMepBoe uwmcno (first) - int

Bropoe_uucio (second) — int

Omnpenennuts METOBI N3MEHEHHS TIOJICH U cpaBHEeHUs nap (mapa pl Gombie mapsl p2, eciu (pl.first>p?2. 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)

IepBoe_awmco (first) - int

Bropoe umcio (second) — int

OrnpeenmiTh METOI6I H3MEHEHUS IOJIEH M BRIYUCIICHHS Ipor3BeAeHus yncen. Co3naTh
npousBonubiii kitacc [IPAMOYI'OJIBHUK (RECTANGLE), ¢ monsmu- ctopoHamu. OnipeienuTh
METOJIbI I BBIYUCIICHHS IUIOMAIH 1 IIepUMETpa NPSIMOYTOIbHHKA.

bazoBbiii kinacc:

IMTAPA _YUCEJI (PAIR)

IMepBoe_awmco (first) - int

Bropoe_umcio (second) — int

Omnpenenuts METObI N3MEHEHHS TIOJICH U BBIYMCIICHUS TPOU3BEICHNUS YHCEL.

Co3maTe IPON3BOAHBIN Kitacc HPHMOYFOJ'IBHBIPI_TPEYFOHBHI/IK (RIGHTANGLED), ¢ mossimu-
katetamu. ONpeAeInTh METO/I BBIYMCICHHUS TUIIOTEHY3bI.

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:

I[TAPA YHCEJI (PAIR)

IMepBoe uwmcno (first) - int

Bropoe uucio (second) — int

Omnpenenuts METOABI N3MEHEHHS TI0JIeH 1 onepanuio cioxkenus nap (a,b)+(c,d)=(a+b,c+d) Co3nars npon3BoHbIIA
ximace JEHEXXKHASL CYMMA(MONEY), ¢ noxsimu Py6nu u Koneiiku. IlepeonpenenuTs oneparyio CI0XKeHUs U
OIPEJCTUTh OTIEPALIUH BBIYUTAHUS U JICICHHS JCHEKHBIX CYMM.

bazoBriii kacc:

[NAPA_YUCEII (PAIR)

IMepBoe _uwmcno (first) - int

Bropoe_uucio (second) — int

OmnpenenauTts METOIbI U3MEHEHHS MOJICH U onepaluio ciaoxenus nap (a,b)+(c,d)=(atb,c+d) Coznats
npousBoHbIN kinacc JIIMHHOE YMCIIO(LONG), ¢ monsimu Crapiiasi_4acTh_4ucia U
Mrnammas_yacts_yucna. [lepeonpeaenurs onepanuio ciloXeHus

" OMNPCACIIUTDL ON€pall BbIYUTAHNUA U YMHOXKCHU .

bazoBriii kacc:

IMTAPA YMCEJI (PAIR)

IMepBoe_umcio (first) - int

Bropoe uncio (second) — int

Omnpeenuts METObI TPOBEPKH HA PABEHCTBO U ONEPALIMIO IEPEMHOXKEHUsI roJiell. Peann3oBath
orepario 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

1 YMHOKEHHS TIPOCTHIX JPOOEH.




bazosrrii kimacc:

TPOMKA YMCEJI (TRIAD)

IepBoe_awmco (first) - int

Bropoe umcio (second) — int

Tpertse_umcno (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_umcno (third) - int

Omnpenenuts METOAbI N3MEHEHHS TIOJICH U CPABHEHHUS TPHAIbIL.

Co3znatb npousBousblii kiacc TIME ¢ mosnsiMu yackl, MUHYTHI M ceKyHIb. OnpeienuTh NOJIHBIH Habop onepanunit
CpaBHEHUs BPEMEHHBIX IPOMEXKYTKOB.

10

BazoBsiit kmacc: TPOMKA UHCEJ

(TRIAD)

IMepBoe uwmcno (first) - int

Bropoe_uucio (second) — int

Tpetbe_umcno (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

basoBsrii knacc:

TPOMKA UHCEJI (TRIAD)

IepBoe_awmco (first) - int

Bropoe uucio (second) — int

Tpetse_umcno (third) - int

OmnpenenuTts METOABI H3MEHEHHS MOJIeH U yBenUdeHus noiel Ha 1.

Co3nats npousBoassii kiace TIME ¢ momsimu gackl, MUHYTHI M CeKyHIbL. [lepeonpenennTs METOAB! YBEIUICHUS
moJiel Ha 1 ¥ ompeneIMTh METO/IbI YBETUUEHHUS HA N CEKYH U MUHYT.

12

bazosriii knacc:

YEJIOBEK (PERSON)

Wwms (name) — string

Bospacr (age) — int

OmnpenenauTs METOABI H3MEHEHHS MOJIeH.

Co3nats npoussoassiil ktacc STUDENT, numeromuit mose rox o0y4denus. OnpenenuTs METO bl H3MEHEHUS
U YBEIMUCHHUS ToJa 00yIEHHS.

13

BazoBwrii kimacc:

YEJIOBEK (PERSON)

Wwms (name) — string

Bospacr (age) — int

OnpenenuTb METOIbI U3MEHEHHUSI TIOJIEH.

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

HEY/IOBJICTBOPUTEIBLHON OICHKE.

Konmponsusie 6onpocul

Kakoii xiracc HazpIBaeTcst aOCTPaKTHBIM?

Kaxkoii MmeTos Ha3bIBAaE€TCS YMCTO BUPTYyaIbHBIM? UeM OH OTIMYaeTCs OT BUPTYaIbHOTO MEeToaa?
Jlnst 9ero npegHa3HaueHbl a0CTPaKTHBIE KIacchl?

UYro Takoe noauMopdHbie GyHKIHUU?

YeMm monuMophu3M OTINYAETCS OT MPUHIKIA OJCTAHOBKH?

[TpuBecTu nmpuMepsl HEPAPXHii C UCTIOIB30BAHHEM a0CTPAKTHBIX KJIACCOB.

[TpuBectu npumeps! TOIUMOPGHBIX QYHKIIHH.

B kakux ciydasx UCIONIb3YEeTCs MEXaHU3M MO3/JHETO CBS3bIBAHUS?

Nk~ wWNE

4.1.3. KonTpoJabHasi pabora

Tema 1. OcHoBbI f13bIka C++

Tema 2. Ynpapasiioniue KOHCTPYKIMH

Tema 3. Yka3zaTeJil, CCbLIIKH, MACCHBBI M TEKCTOBbIE CTPOKHU

Tema 4. @PyHkuumn

Tema S. CTpyKTYypbl, 00beANHEHUS U NEePeYHCIeHH

Tema 6. Knaccebl 4 00beKTHI

Tema 7. KOHCTPYKTOPHI U 1eCTPYKTOPBI

Tema 8. Ileperpy3ka onepaTopon

Tema 9. HaciienoBanue 1 BUPTyaabHble (PYHKIMHU

Tema 10. llla6n10Hb1

4.1.3.1. llopsaaok npoBeaeHuUsl.

KontponpHass paboTa HpOBOAWTCA B Yachl ayauTOpHOW paboThl. OOydarommecs IONydYaroT 3alaHds Ui TPOBEPKU
YCBOGHUS MPOHMICHHOTO MaTepuaia. PaboTa BEIMONHSETCS B MUCBMEHHOM BHJE U cIaéTcs npenojasareiro. OneHUBarOTCS
BIIAJICHHEC MaTepUAIIOM IO TeMe pabOThl, aHATUTHYECKHE CIIOCOOHOCTH, BIIAJICHWE METOJaMH, YMCHHS W HaBBIKH,
HEOOXOIUMBIC JIJIsI BEITIOTHEHUS 3alaHIH

4.1.3.2 Kputepuu oueHUBaHUsI

9-10 6a/10B CTABUTCS, €CJIM 00YYAIONIUICSI:

IIpaBuibHO BBINOIHWI Bee 3ajaHus. [IponeMoHCTpUpOBan BBICOKUN ypOBEHb BialeHUs MarepuanoM. IIposBieHbl
IMPEBOCXOAHBIC CIIOCOOHOCTH MPUMEHATH 3HAHUA U YMCHUS K BBIIIOJTHEHUIO KOHKPETHBIX 3aﬂaHHﬁ. )

7-8 6a1710B cTAaBUTCS, €CJIU 00yUaroMiics:

[TpaBuIbHO BBIMOIHMII OOJBIIYIO YacTh 3afaHuid. [IpucyTcTBYIOT He3HauuTeNnbHble omnOKK. [IposeMoHCcTpUpoBaH
XOpOIIMH YPOBEHb BIIaJieHHs MarepuaioM. IlposBieHbl cpenHHE CIOCOOHOCTH NPUMEHATh 3HAHUS W YMEHHUS K
BBITTOJTHCHUEO KOHKPETHBIX 3aJTaHHH.

5-6 6aJJI0B cTAaBUTCS, €CJIH 00yYarOIIHiiC:

3agaHus BBINOJHWI Ooiee 4eM HamosioBuHY. IIpucyTcTBYIOT cepbé3Hble ommOku. I[IpomemoHCTpupOBaH
YIOBIIETBOPHUTEINILHBIN YPOBEHB BJIaJCHUS MaTtepuaioM. [IposiBiIeHbI HU3KHE CIOCOOHOCTH NPUMEHSTH 3HAHUS U YMEHUS K
BBITTOJTHCHUEO KOHKPETHBIX 32 JTaHHH.

0-4 6ajs1a CTaBUTCS, €CJIHM 00yYaAKOIIUiics:

3amaHus BBINOJIHWI MEHEe 4eM HaIoJoBHHY. [IpoIeMOHCTpHpOBaN HEYAOBIETBOPUTEIHHBIN YPOBEHb BIIaJCHUS
MaTepuaiom. HpOHBHeHBI HEIO0CTAaTOYHBbIC CIIOCOOHOCTH IMPUMEHATh 3HAHUA W YMCHHSA K BBIIIOJJHECHUIO KOHKPETHBIX
3aaHAN.



4.1.3.3. ConepsxaHne OCHOYHOI 0 CPEACTBA
Tema 1. OcHoBBI s13b1Ka C++
Tema 2. Ynpasnsroliyie KOHCTPYKIUU
Tema 3. Ykazarenu, CCbUTKA, MACCUBBI U TEKCTOBBIE CTPOKU
Tema 4. ®yHkuun
Tema 5. CTpyKTYpbI, 00BCIUHCHHS U ICPCUUCICHHUS
3aoanus:
1. HanmcaTs porpamMmy 1t BEIAUCIIEHUS (pakTopraa grcia n. Yucio n BBOAXUTCS MOJIB30BATEIEM C KIIaBHATYPHI.
2. HanmcaTs mporpamMmy Ist TOMCKa HAMMEHBIIIETO 3JIeMEeHTa MacCHBa. MacCHB 3aIl0THUTH CITy9aliHBIMU YHCIIAMH.
3. HammcaTp mporpamMmy A BBIYHCICHUS CKAISPHOTO IPOM3BEICHHS IBYX BEKTOPOB. BEKTOPHI peann3yroTcst B BHIE
MacCCHBOB, HX HAa3BaHUS IEPENAIOTCS apryMEeHTaM: (QyHKIINH.
4. HammcaTh mporpaMMy Uil peayin3aliii KOMIDICKCHBIX YHCell B aidredpanmdeckoil popMe B BHAE IIEMEHTOB CTPYKTYPHI.
[IpenycMoTpeTs GYHKIUU [UIS CIIOKCHUS, BRIYUTAHUS, ICIICHHUS 1 YMHOKCHHS KOMILICKCHBIX YHCEI.
Tema 6. Kiaccbl 1 00beKTBI
Tema 7. KOHCTpYKTOPBI U AECTPYKTOPHI
Tema 8. Ileperpy3ka onepatopoB
Tema 9. HacnenoBanue v BUPTyalbHBIC (DYHKIUH
3aoanus:

1. HammucaTh mporpamMmy AJisi BEIYUCICHHSI MOAYJISI BEKTOPA B TPEXMEPHOM JIEKapTOBOM IPOCTpaHCTBE. Bektop
peanu3oBaTh B BIIE 00BEKTa Kiacca, MO KOTOPOTO SBISIOTCS dJIeMEHTaMH (KOOpAWHATaMi) BekTopa. 1 BEIYHCICHUS
MOAYJISI BEKTOpa CO3/1aTh CIELMAIbHBIA METO.

2. HanmcaTh mporpamMmy IUIst CO3/aHusl, HA OCHOBE KOHCTPYKTOPa, TPHAPHOTO JiepeBa 00beKTOB. B Takoit cTpykType
KBl 00BEKT CChITACTCS Ha TPU 00BEKTa TaKOTO ke Thma. KaxIplif n3 3THX 00BEKTOB, B CBOIO OUEpelb, CCHUTACTCS Ha
Tpu 0OBEKTA U T.1.

3. HamrcaTp nporpammy ¢ KJlaccaMH AJIsl peajin3aluy MOJIMHOMOB cTeneHH n 1 2n . [IyTem neperpy3ku onepatopos
HPEeNyCMOTPETh BO3MOXKHOCTB IPeoOpa3oBaHus (TOUHEE, CO31aHUs Ha OCHOBE) 00BEKTa JUIsl MOJMHOMA CTEIICHH N B
0OBEKT JUTA TIOJIMHOMA CTeIICHHM 21 . Peann3oBath mpolecc BEMMHUCICHUS IPOU3BEICHHS IBYX IOJMHOMOB CTECIICHU N
(pe3ymbTaT MOJIMHOM CTETICHH 21 ).

4. Hamucatp nporpamMmy € KjIacCoM I pean3aliuid KOMIIJICKCHBIX YHUCCII. HpeZ[YCMOTpeTB BO3MOXHOCTb
CKJIaAbIBaTh, BbIYUTATh U YMHOKATh KOMIIJICKCHBIC YUCJIA. COB,Z[aTL HpOPISBOI[HBIfI KJ1acC U1 peain3ali KBaApaTHbIX
MaTpul ¢ KOMIIJICKCHBIMUA 3JICMCHTAMU. DJIEMEHTHI MaTpHulbl 3aHOCATCS B ,I[ByMCpHLIﬁ MacCCHB. HpeZ[YCMOTpeTL
BO3MOXHOCTb HHACKCUPOBAHUSA 00BEKTOB U YMHOKCHUA MATPUIIL.

4.2. OueHoYHbIE CPeICTBA MPOMEKYTOYHON ATTECTAIUH

[lo oucnumiuHEe MPEeoyCMOTPEH JK3aMeH. DK3aMeH IMPOXOAWT Mo OmreTaM. B kakmoM Owiere OAWH TEOPETHYCCKHMA
BOTIPOC M OJHO IPAKTHYECKOE 3aJaHHe. ODK3aMeH IPOBOAMTCS B YCTHON / NMHCBMEHHOM M KOMIIBIOTEPHOH (opme.
OrieHuBaeTCs BJaJICHUE MATEpPHAJIOM, €r0 CHCTEMHOE OCBOCHHE, CIIOCOOHOCTh NMPUMEHSTh HY)KHbIC 3HAHMsS, HABBIKU M
yMEHHS TIPH aHaJIM3€ IPOOJIEMHBIX CUTYallUid U PELICHUH NPAKTHYECKUX 3a/IaHHH.

4.2.1. YcTHBII WIM NUCbMEHHBIH 0TBET HA BONPOC

4.2.1.1. Ilopsinox npoBeeHHs] U NMpoLeIypa OLeHUBAHMA.

VYCTHBI WM THCEMEHHBI OTBET Ha BOIPOC HAINpaBIIeH Ha TPOBEPKY 3HAHUM OCHOBHBIX PAa3lENIOB IO TUCIUIUIHHE
«[IporpammupoBaHue».

4.2.1.2. Kpurepuu oueHUBaHMS.

17-20 6an110B CTaBUTCSI, €CJIU 00yUaIOIIHIiCSI:

B oTBeTe KadecTBEHHO PACKpBUI coaepikaHue TeMbl. OTBET XOPOMIO CTPYKTypHpoBaH. [IpekpacHO OCBOCH MOHATHHHBIN
ammapar. [IpogeMoHCTpUpOBaH BRICOKHH YPOBEHBb IIOHMMAaHHUS MaTepuana. [IpeBocxoqHoe yMeHHe (GOpMYIHPOBATh CBOU
MBICJIH, O6Cy)KI[aTb JUCKYCCHOHHBIC IMOJIOKCHUS.

14-16 6a1J10B CTABUTCS, €CJIH 00yYAIOIIHIiCS:

OCHOBHBIE BOIIPOCKHI TeMBbI packpbil. CTpyKTypa OTBETA B LI€JIOM aJIeKBaTHA TeMe. XOPOIIIO OCBOCH MOHATHIHBIN anmapar.
[TpoeMOHCTPUPOBAaH XOPOIIWI ypOBEHb MOHUMaHHsS Marepuana. Xopollee yMeHHe (OpPMYJIHpPOBaTh CBOM MBICIIH,
00CYXJaTh TUCKYCCUOHHbIE MTOJIOKEHHSI.

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

Temy uactnuno packpsul. OtBer cnmabo cTpykTypupoBaH. [IOHATHHHBIM anmapar OCBOeH 4YacTW4HO. [loHmmanue
OTJETbHBIX MOJOKEHUH U3 MaTepHaja 1o TeMe. Y I0BIETBOPUTENBEHOE YMEHHE (OPMYIHPOBaTh CBOM MBICIIH, 00CYXK/1aTh
JIMCKYCCHOHHBIE TIOJIOKEHHSI.

0-10 6a10B cTaBUTCS, €CJIM O0yYAKOIIHIAC:

Temy He packpbul. [IoHATHHHBIN ammapaT OCBOEH HeyaoBIETBOpUTENbHO. [loHMMaHNe Matepuana ¢parMeHTapHOEe WIIH
orcytcTByeT. Heymenue popMyIMpoBaTh CBOM MBICIIH, 00CYX/IaTh IUCKYCCHOHHBIE ITOJIOKEHHS.

4.2.1.3. OueHo4yHbIe CpeACTBA.

Bonpocs! 1J1s1 yCTHOT0 WY MHCLMEHHOTO OTBETa

1. CrpykTypHOe nporpammupoBanue B C++.



2. ba3oBble THIIBI TaHHBIX.
3. KoHCTaHTBI ¥ TUTEpaJIbl.
4. ApudpmMeTHdecKre onepaTopsbl.
5. Jlornueckue onepaTopsl.
6. OmepaTopbl CpaBHEHHS.
7. OmnepaTop NpuUCBaMBaHMA U IIPUBEICHHUE TUIIOB.
8. TepHapHsIil onepaTop.

9. IToOuToBHIE ONEPATOPHI M JBOUYHOE MIPEACTABICHNE YHCEIL.

10. Ynpasnsroniyie HHCTPYKUUH. BeTBIeHUs 1 IUKIIBL.

11. Ycnosusiii onepatop IF().

12. Bno>keHHBIE YCIIOBHBIE OIIEPATOPHI.

13. Ycnosusiit onepatop SWITCH().

14. Omreparop mmkia FOR().

15. Omreparop mukna WHILE().

16. MHCTpYKIHS O€3YCIOBHOTO TIEpEX0Ia.

17. OObsiBNCHHE U UCTIONIB30BAHNE (PYHKITHIL.

18. Tlepenada ykazartens apryMeHTOM (DYHKITHH.

19. ITepenada MaccuBa apryMeHTOM (yHKIIHH.

20. [lepenada cTpOKH apryMEHTOM ()yHKIIUH.

21. AprymenTsl pyakuun MAIN().

22. Bo3BpaiueHue GpyHKIueH ykazaTens.

23. Bo3BpaiueHue QyHKIUEH CChUIKH.

24. Yka3zarenu Ha (yHKIHUH.

25. Pexypcus.

26. ITeperpy3ka QpyHKIHI.

27. O0ObsIBICHHUE U UCIIOJH30BAHNE YKa3aTeleH.

28. AnpecHas apuMeTHKa U CpaBHEHHE yKa3aTeleH.

29. MHoroypoBHeBas agpecanusl.

30. CraTueckue OTHOMEPHBIE MACCUBBI.

31. Ykazarens Ha Maccus.

32. JIByMEpHbIE MacCHBBI.

33. MHunuanu3anus MacCHUBOB.

34.Co3aHue M MHUIMATIH3alHs CTPOK.

35. JluHaMHUYEeCKHE MACCHUBHI.

36. CTpyKTyphl. MacCUBBI CTPYKTYP.

37. Ykazarenu Ha CTPYKTYpBL.

38. O0ObeaUHEHNS.

39. Ilepeuncienus 1 ONpeeIeHUe TUIIOB.

40. OOBEKTHO-OPUEHTUPOBAHHOE ITPOrPAMMHPOBAHKE.

41. OObsBIICHHE K1acca.

42. OTKpBITHIE U 3aKPBITHIE WIEHBI Ki1acca.

43. CtaTuuecKue 4JIeHbI Kacca.

44. Tleperpy3ka METO/IOB.

45. Koncrpykropsl. Co3aHue 1 eperpy3Kka KOHCTPYKTOpa.

46. [lectpykropsl. [IpaBuia co3nanus nectpykropa. Mcrnonp3oBaHne 1ecTpyKTOPOB.
47. BHemHss ontepaTopHast GyHKIHS IS IepeonpeiesieHst OMHapHOTO orepaTopa.
48. Tleperpy3ka orepaTopHOH (PYHKITUH.

49. TepeonpeeneHne YHApHBIX ONEPaTOPOB BHEITHUMH (DYHKLIUSIMH.

50. [Teperpy3ka onepaTopoB METOAMHU KJlacca.

51. HacnegoBaHue KJIacCOB M THITBI HACIEIOBAHHUSL.

52. IlepeonpeneneHne METOIOB U BUPTYyaJibHbIE (PYHKIINH.

53. MHOroypoBHEBOE Hacje/[0BaHHE.

54. Yucro BUpTYaIbHbIE METO/IBI M aOCTPAKTHBIE KIIACCHI.

55. O606mEnnsle pynkunu. Ileperpyzka 0000MIEHHBIX HYHKIHH.

4.2.2. [IpakTHYeckoe 3a1aHue
4.2.2.1. Ilopsiaox npoBeaeHHsI.

Hpezlnara}oTcsf 3aJaHuA Ha IMPOBEPKY MPAKTUYCCKUX HABBIKOB IO JUCHUIITIUNHE «I'IporpaManOBaHHe».

4.2.2.2. Kputepuu onieHuBaHMA.
26-30 6a1710B cTAaBUTCSH, €CJIH 00y IAOIIMMCS:
3aaHue BHIIIOIHEHO ITOJIHOCTHIO M IPABUIILHO.



21-25 6anjI0B CTAaBUTCS, €CJIH 00y YAOIIMMCS:

3amaHue BBIMOJIHEHO MOJHOCTHIO, HO HET JOCTATOYHOr0 000CHOBaHMs. VT NPy BEPHOM PEIICHUH JOIYIICHA OIIHOKA MK
HEIOYET, HE BIMAIOINK Ha IPABUIBHYIO TIOCIICA0BATEILHOCT PACCYKICHHUI.

17-20 6an10B cTaBUTCS, €CJTU 00YYAIOIMMCS:

3amaHue BHITOTHEHO YaCTHYHO I € (PaKTHYSCKUMH OITHOKAMHU.

0-16 6an10B cTaBUTCH, €CJIH 00yYAIOIMMCS:

3amaHue He BBITIOJIHCHO WIH BBIIOJHEHO C OOJIBIIIMM KOJUYECTBOM (haKTHUCCKUX OLTHOOK.

4.2.2.3. OneHo4HEIE CpeCTBA.

1.

10.

Hanwuimure nporpaMmy BbIYUCJICHUSA CYMMbI

20 1
) Ek![ZkH)

Brrancnenne akropuana ohopMuTe OIIPOTPAMMOH.
HamummTe nporpaMMy BBIYUCICHHS CyMMEI

_Z EX| 25-2—1)

Brrancnenne akropuana ohopMuTe IOIIPOTPAMMOH.
Hanummmre noamnporpaMmy, onpenesnsionyto, IpHHAIICKHT JIM TOUYKa ¢ KOOpAWHaTaMu (X,y) Kpyry panuyca f c
LEHTPOM B TOUKe (a,b).
Hamnumure nporpaMMy BBIYUCIIEHHUS CYyMMBbI
I+2H3+ +nl

UCTIONIB3Ysl TIOANPOrpaMMYy BBIUHCICHUs (haKTopuaa.

Hanummre noanporpaMmy BBIUMCIIEHHS KOpHEH KBaapaTHOTO ypaBHeHus. IIporpamMma JMojpKHA yUMTHIBATH BCE
BO3MOXHBIC COUCTAHHS HYJICBBIX M HEHYJICBBIX 3HAUCHUH K0d(duimeHTos a, b, C.
Hamucate nporpammy noucka Haubospuiero obGmero aenutens (HOJI) nByx NONOKUTENBHBIX LENBIX YHCEI.
[Ipumeuanue: HOJI umetcs no anroputMmy EBkimna:

IToka x 1 y He paBHBI 0, BBINOIHATH LUKJI

Ecmu x>y, To X=0CTaTKy OT JeNeHNs X Ha Y

Wnaue y=ocTaTKy OT Jel€HHs y Ha X

Kouwner nukia

OtBeT=x+y
B 3amannom Habope koopauHaT TOouek (X, Yi), i=1,2,...,5, HAWTH 1BE TOYKH, PACCTOSIHUE MEXIY KOTOPHIMH
MUHHMAJIBHO, U BBIBECTH Ha Ie€4aTh UX HOMepa. [ BEIYMCICHHUS PAacCTOSHUS MEXIy IByMs Toukamu (x1,yl) u

(x2,y2) mo hopmyie
JOa-x2J +(y1-y2)

Hanuumre nporpamMy hopMupoBaHusi MaccuBa A 110 IpaBuily:

= fladelsl =14 j=13

rue
ot

: sin 3 A
6= 24 gly) oo

7l elil

Jlns BeruMcieHus 3 UCIIOJb3YUTE NOANPOrPAMMBL.
HNana dpyHkuus

l+inlx? +1
Flx)=
21+
Hamumure o ﬂixj
porpamMmmy (OpPMHUpPOBAaHHS MacCHBAa A, HCIONB3YS MOINPOrpaMMy Ul BBIYUCICHHS , II0
TIpaBUITY:
i+ fli+ — —

2if
Hansl 18Be QyHKINH:
FE=05 w072 -2+ 045 gli)l=m

Hammmmre nporpaMMy ¢GopMupOBaHUs MaccHBa A, WCIOJNB3Yys HOANPOTPAMMBI ISl BEIYUCICHUS
TI0 TIPaBHITY:



ty = fl) =, i=15 ;=14
ITE

11. aiin coumepkUT MaccUB BELIECTBEHHBIX uuced. ONpenenuTs KOJIMYEeCTBO YHCEN, MEHBIIMX CPEIHEro

apu(pMETHYECKOro 3HAUSHHUS BCEX YHCEIT.

IHosacnenue: Peanuzoeamv npozpammy obpabomxu ¢aiinos coznacno 3adanuio. Jlannvie yumaiomcs u3
MeKcmogo2o @aiina u 6vb1800AMCA HA IKPAH u/unu 6 mexcmosbvlii gaiin. [Ipoepamma nposepsem 603modxcHbvIe
owubKU 6800a-661600a. IIpodemoncmpuposams pabomy NPoSPamMmsl Ha4 OCHO8E CO30AHHO20 MeCmd.

12. Coszmatp Kimacc NPSMOYTOJBHHKOB CO CTOPOHAMH, HapalIelbHBIMH OCSIM KoopnauHat. [Ipemycmorpersb

BO3MOXKHOCTB IEPEMEIICHUS NPSIMOYTOJIbHAKOB Ha IUIOCKOCTH, M3MEHEHHE pPa3sMepoB, MOCTPOCHHE HAMMEHBIIETO

IPSIMOYTOJIEHHUKA, COAEPIKAIero ABA 3aJaHHBIX, M IPSIMOYTONbHHKA, SBIIIONIErocs OOMIMM IepeceYeHHeM IBYX

HPSMOYTOJIEHHKOB.

13. daiin copepxuT GaMUIIUKM CTYACHTOB M UX Bo3pacT. HameuaTats aMuiny CTYJIEHTOB, UMEIOLIIMX HAUMEHBIIHN

BO3pAcT.

IHosacnenue: Peanuzoeamv npozpammy obpabomxu ¢aiinos coznacho 3adanuio. Jlannvie yumaiomcs u3
MeKcmogo2o aiina u 6vb1800AMCA HA IKPAH u/uiu 6 mekcmosbill gaiin. [Ipoepamma nposepsem 603MOdiCHbIE
owubKU 6600a-6b1600a. IIpodemoncmpuposams pabomy npoepammsl Ha OCHO8e CO30AHHO20 MeCHId.

14. Cozgare Kjacc MHOTOYIEHOB OT OJHOM MEpEeMEHHOH, 3alaBaeMbIX CTENEHbIO MHOTOWIEHa U MacCHBOM

ko3¢ durmenToB. IIpexycMoTpeTs MeTOABI Uil BBIYMCICHHS 3HAYCHHs MHOTOWIEHa Ui 3aJaHHOTO apryMEHTa,

OIepaniy CII0KSHHUS, BBIYUTAHNSA H YMHOKECHHS MHOTOYWICHOB C ITOJYYCHHEM HOBOTO 00BEKTa-MHOTOUJICHA, BBIBOJ Ha

9KpaH ONHWCaHMsi MHOrowileHa. HamucaTe mporpaMmy, IEeMOHCTpUPYIOIIYIO paboTy ¢ 3THM KiaccoM. IIporpamma

JI0JDKHA COJIeprKaTh MEHIO, MO3BOJIAIOIIEE OCYIIECTBUTh IPOBEPKY BCEX METOJOB Kiacca.

15. ®aiin conepkuT HaMUINK CTYACHTOB. BBIBECTH CIIMCOK CTYACHTOB, HMEIOIIUX CaMBbIe JUTHHHBIC (haMUIIHH.
Hoscnenue: Peanuzoeamv npocpammy obpabomxu ¢gaiinos coenacHo 3adanuto. [lanHble uyumaromcs u3
MeKCcmo8o2o Paiina u 6b1800AMCs HA IKPAH U/uau 6 mekcmosuili gaiin. Ilpoepamma nposepsem 603mModxCHbLIE
owubKU 8600a-6v1600a. IIpodemoncmpuposams pabomy npospammsl Ha OCHO8e CO30AHHO20 Mmecma.

16. Cozpnats kiace «gomariHsis oudnnorexka». [IpeaycMoTpeTh BO3MOXKHOCTD PabOThI C MPOU3BOJIBHBIM YHCIOM KHHUT,

MIOUCKA KHUTH 110 KAKOMY-JIH0O0 MPHU3HAKY (HalpuMep, 10 aBTOPY WX 110 TOAY U3JaHus), 100aBICHUS KHUT B

OMOIMOTEKY, yIaJCHUs] KHUT U3 Hee, COPTHPOBKU KHHT MO Pa3HBIM IOJISIM.

17. ®aiin conepKHUT NPOU3BOIBHBIE TEKCTOBBIC CTPOKH. B BEIXOTHOM (aiisie Bce CTPOKH TOIOJHEHBI CHMBOJIOM «*)

JI0 caMOl IJIMHHOM CTPOKH.

Hoscnenue: Peanuzoeamv npocpammy obpabomxu ¢aiinos coenacHo 3adanuto. [lanHble uyumaromcs u3
MeKCMo6oco haiina u 6bl8OOSAMCS HA IKPAH u/uiu 8 mekcmosylil ¢aiin. [Ipoepamma nposepsiem 603MONiCHbLE
owubKu 6800a-6v18600a. IIpodemoncmpuposams pabomy NPoSpamMmsl Ha OCHO8e CO30AHHO20 Mecmd.

18. Ompenenuts knace ¢ uMeHeM Netbook, comepxainuii cieayomue nojis: Ha3BaHHe GUPMBI H3TOTOBUTEIIS; pa3Mep

9KpaHa; 00beM ONEepaTHBHOW MaMSTH; IICHA.

PeannszoBaTh METOBI:

—  BBOJI JIaHHBIX B MacCHB U3 n 3JieMeHTOB THmna Netbook;

—  YIOPSI0YUTS 10 JJaTaM BBIITYCKa;

—  BbIBOJI HH()OPMALIMH O TOBape, pa3Mep dKpaHa KOTOPOTO BBEJICH OJIb30BATEIIEM.
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Ilepeuensb JuTEepaTyphbl, HeOOX0AMMON /151 OCBOEHMS TUCHUILINHBI (MOLYJIs1)

Hanpasnenne moarorosku: 44.03.01 - [lenarorudeckoe oOpa3oBaHue

HpO(l)I/IJ'II) MOArOTOBKHU: TEeXHOJIOTHS U DOGOTOTGXHI/IKa

Ksamudukanms BEITyCKHHKA: OaKaiaBp

®dopma o0yueHust: ouHas

S3pIK 0OyUeHus: pycckuit

T'on Hawana oOydeHus mo obpa3oBaTensHON porpamme: 2025

OcHoBHas JuTEpaTypa:

1. Hasbinosa, H. A. TIporpammupoBanue : yae6Hoe nocodue / H. A. JlaBbiioa, E. B. Boposckas. — 5-¢
u3n. (31.). — Mockea : JlaGopatopus 3nauuit, 2025. — 241 ¢. — ISBN 978-5-93208-831-9. — Tekcr : 31eKTpoHHBIH //
Jlaup : anexTpoHHO-OMbGNHOTeyHast cuctema. — URL: https://e.lanbook.com/book/451607 — Pexum noctyma: ajst
aBTOPU3. MIOJIH30BATENCH.

2. Hemuoga, T. U. [IporpaMmMupoBanue Ha A3bIKE BBICOKOTIO ypoBHs. [IporpammupoBanue Ha si3bike C++ :
yaebnoe mocodue / T.M. Hemmona, C.}O. 'omoBa, A.W. TepentseB ; mox pen. JI.I'. [Narapunoit. — Mocksa : ®DOPYM :
HNHOPA-M, 2024. — 512 c. + [Jom. matepuansl [ InekTpoHHBIN pecypc]. — (Cpennee npodeccroHamsHOE 00pa3oBaHue).
- ISBN 978-5-8199-0699-6. - Texkcr : amextponnsiit. - URL: https://znanium.com/catalog/product/2083383 — Pesxim
JIOCTYTIA: 110 TTOATIHCKE.

3. Hewmrogra, T. U. [IporpammupoBaHue Ha si3bIKe BEICOKOTO ypoBHs. [IporpammupoBanue Ha si3pike Object
Pascal : yueonoe noco6ue / T. Y. Hemioa, C. 0. T'omosa, 1. B. A6pamosa ; mox pex. JI. I'. Tarapunoit. — Mockga :
OOPYM : UHDOPA-M, 2023. — 496 c. — (IIpodeccuonanpuoe obpasosanue). - ISBN 978-5-8199-0753-5. - Tekcr :
anektporHbIit. - URL: https://znanium.com/catalog/product/1916203 . — PexxiM mocTyma: Mo momucKe.

4, Py6anosa, H. A. MaremaTnueckoe porpaMMupoBaHue : yueoHoe mocooue ais By3oB / H. A. PybanoBa.
— Camnkr-Tlerepoypr : Jlanp, 2024. — 104 c¢. — ISBN 978-5-507-49033-2. — Tekcr : anekrponnsiii // Jlaup :
3NEeKTpOHHO-OubnoTeunast cucrema. — URL: https://e.lanbook.com/book/401135  — Pexum moctyma: 1Jisi aBTOPH3.
HOJIb30BAaTENEH.

5. Ceepmiios, C. 3. SI3bIkM IPOrpaMMHUPOBAHUS ¥ METOJBI TPAHCISLUY : ydeOHoe nocodue it By3oB / C.
3. CeepmioB. — 5-e m3n., crep. — Cankt-IlerepOypr : Jlans, 2025. — 564 ¢. — ISBN 978-5-507-50570-8. — Tekcr :
ANEKTPOHHbIH // JlaHb : 3nekTpoHHO-OMOMUoTeuHas cucrema. — URL: https://e.lanbook.com/book/447398 — Pexum

JIOCTYTIA: JIIsI aBTOPH3. MTOJIB30BaTEICH.
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Ilepeyens uHGOPMANMOHHBIX TEXHOJIOTHI{, HCIIOJIb3YyeMBIX 11 0CBOCHHS AMCHUILIMHBI (MOAYJIs), BKJIIOYast
nepeyeHb MPOrpaMMHOro odecneyeHust 1 HHYOPMALMOHHBIX CIPABOYHBIX CHCTEM

Hanpasnenne moarorosku: 44.03.01 - [lenarorudeckoe oOpa3oBaHue

HpO(l)I/IJ'II) MOArOTOBKHU: TEeXHOJIOTHS U DOGOTOTGXHI/IKa

Ksamudukamnms BEITyCKHHKA: OakaiaBp

®dopma o0yueHust: ouHas

SI3bIk 0OyUeHUs: pyccKkuit

T'on Hawana oOydeHus mo obpa3oBaTensHON porpamme: 2025

OcBoenune JUCHUIIIINHBI (MOZ[}/J'IH) npeanojara€t MCHoOJIb30BaHUEC CICAYIOLICro IMpOorpaMMHOTO obecneuyeHns u
I/IH(lJOpMaHI/IOHHO-CHpaBO‘IHLIX CHUCTEM:

Microsoft office professional plus 2010

Kaspersky Endpoint Security s Windows

DnekTponHas oudauoteunas cuctema «ZNANIUM.COM»

3J‘I€KTp0HHa$I OnOIMoTEYHAs CUCTEMA I/ISZ[aTeJ'IBCTBa «Jlaapy

3J‘I€KTp0HHa$I OnOIMoTEYHAs CUCTEMA «KOHCYJ'IBTEIHT CTYACHTa»
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