MUHUCTEPCTBO HAVKHU 1 BBICILIET'O OBPA3OBAHMIA POCCUIICKOM ®EJEPALTNA
®ezepabHOE TOCY/IAPCTBEHHOE ABTOHOMHOE 06pa30BaTENbHOE YIPEI/ISHIE BRICIICTO o0pa3oBaHUs -
"Kasanckuit (IIpuBoDKCKHi) (GenepanbHbLi YHUBEPCHTET"
Enabysxckuit HECTHTYT ((pumman) )
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Conep:xanue

1. IlepeyeHp ITaHHPYEMBIX pPe3yJbTaTOB OOY4YEHHs IO IUCLMIUIMHE (MOIYIIO), COOTHECEHHBIX C IUIAHHPYEMBIMH
pesynsratamu ocsoerust OITOIT BO

2. Mecro nucuuruivnel (Moayins) B ctpykrype OITOIT BO

3. O0beM JUCHUIUIMHBI (MOAYIIS) B 3a4ETHBIX CIMHMIAX C YKAa3aHWEM KOJIMYECTBA YacOB, BHIJCICHHBIX HA KOHTAKTHYIO
paboty o0yuaromuxcs ¢ mpernojapareneM (1o BuaaM yueOHBIX 3aHATHI) 1 Ha CAMOCTOSTENILHYIO Pa00Ty 00yUaromiXcst

4. ConepxaHre AUCIUIUTHHBI (MOIYIA), CTPYKTYPHPOBaHHOE MO TeMaM (pa3jenaM) ¢ yKa3aHHeM OTBEICHHOTO Ha HUX
KOJIMYECTBA aKaJIeMUYECKUX YacOB M BUJOB YUeOHBIX 3aHATHH

4.1. CTpyKTypa U TeMaTHYECKHH IJIaH KOHTAKTHOM U CaMOCTOSTENBEHON paboThl 110 JUCHUILIHHE (MO/YIIIO)

4.2. CogeprkaHue OUCIUTUINHBI (MOIYIIN)

5. IlepeueHp y4eOHO-METOIUUYECKOTO OOECHEYECHHUS IJIsi CaMOCTOATENbHOM paboThl OOYYAIOMIMXCS IO JUCHUILIMHE
(Momym0)

6. @oHJI OLICHOYHBIX CPEJICTB MO TUCIUILIUHE (MOIYJIIIO)

7. Ilepedens uTepaTyphl, HEOOXOTUMOH TSI OCBOSHHS JUCIUTUINHBI (MOIYIIS)

8. IlepeueHp pecypcoB HH(DOPMAIMOHHO-TCICKOMMYHHKAIIMOHHOW cetn "HHTepHeT", HEOOXOIMMBIX HIJIsI OCBOCHHS
JUCLUIUINHBI (MOAYJIS)

9. MeToanueckue ykazaHus AJsi 00y4aronnXcs 10 OCBOCHUIO TUCLIUILTHHBI (MOJIYJIS)

10. TlepeueHb MHGOPMAIMOHHBIX TEXHOJOTUH, HCIOJB3YEMbIX MPH OCYIIECTBICHHH 00pa30BaTeNLHOrO Mpolecca Mo
JUCUUIUIAHE (MOJYJII0), BKIIOYAs MEpeueHb MPOrpaMMHOIO obOecredeHus W WH(GOPMAIMOHHBIX CIPABOYHBIX CHCTEM (Tpu
HEO0OXOIUMOCTH)

11. Onucanue MaTepUaATbHO-TEXHHUYCCKOW 0a3bl, HEOOXOMUMOM s OCYIICCTBICHUS 00pa30BaTEIBLHOIO MpoIecca Mo
JTUCIUTITAHE (MOYJIIO)

12. CpencrtBa aganrtaiy MpernojaBaHus AUCIUILTAHBI (MOIYJs) K MOTPEOHOCTSIM OOYYAIOIIMXCS MHBAIMUIOB U JIHI[ C
OTpaHUYECHHBIMH BO3MOXXHOCTSMU 3/I0POBBS

13. Ilpunoxxenue Nel. @OHJT OLIEHOUHBIX CPEJICTB
14. Ipunoxenue No2. [lepeyeHs nmurepaTypbl, HEOOXOIUMOM AJIsl OCBOCHUS JUCIUILIIMHBI (MOYJIs)

15. Mpunoxenne Ne3. IlepedyeHs WHPOPMAIMOHHBIX TEXHOJOTHH, HCIIOIB3YEMBIX JJIsI OCBOCHHS IUCIUILIMHEI (MOIYIIA),
BKJIOYast IepeyeHb IPOrpaMMHOT0 o0ecTiedeH s 1 HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM



[Iporpammy nucuumiMHbl paszpadoTan(a)(u) crapmuii npenoaasareinb, 6/c Anucumona J.C. (Kadenpa maremarnku n
NIPUKIIaAHOW MH)OPMATHKH, OT/IEICHUE MaTeMaTHKH U eCTeCTBEHHbIX Hayk), ESAnisimova@kpfu.ru

1. IlepeyeHb NJIaHUPYEMBbIX Pe3yJabTATOB 00y4eHUS MO AMCUMIJIMHE (MOIYJI0), COOTHECEHHBIX ¢ IVIAHMPYEMbIMH
pe3yiabtatamu ocBoenuss OIIOII BO

OO6yJatoniuiicsi, OCBOWBIINHA AUCITUILTHHY (MOIYIIB), JOJDKEH 00Ia1aTh CICYIONTMMH KOMICTCHITUSIMH:

HIugp Pacuiugposka
KOMIIeTEHIIUH npuodperaemMoil KOMIeTeHUMHU

CrocoOeH OCyIIECTBIIATh IOMCK, KPUTHYECKHH aHalNW3 W CHHTE3 WH(pOpManuy, NPUMEHATh CHCTEMHBIH
[TOJXO UISl PEILICHNUS TOCTABJICHHBIX 3313

VK-1.1 3HaTh mpUHIUIEI TOWCKa HH(DOPMAIIH, KPUTHYECKOTO aHAIN3a M CHHTE3a MH(POPMALNH, METOIUKH
CHCTEMHOT0 ITOJX0/a VIS PELICHUs [TOCTABICHHBIX 3a1a4

VK-1
VK-1.2 YMeTh ocymecTBIATh MOMCK, KPUTHUECKUH aHAIW3 W CHHTE3 MH(OpManuy, MPUMEHATh CHCTEMHBIA
[TOIXO ISl pEILICHNUS TOCTAaBJICHHBIX 3313

VK-1.3 Bnaneth HaBbIKAMH ITOMCKA, KPUTHYCCKOIO aHaIM3a M CHHTE3a HH()OPMAIMH, CIIOCOOHOCTHIO
[IPUMEHSITh CUCTEMHBIN TTOJIXOT JJISl PELIECHHS TOCTABICHHBIX 3314

OO0y4aroniuiicsi, OCBOUBIINNA UCITUILTHHY (MOIYIIB):

JlomkeH 3HATh:

NPUHLIUIBI 3(PEKTUBHOTO IMMOWCKA, KPUTHYECKOTO aHalM3a W CHHTe3a MH(POpPMAaluh M0 OCHOBaM MNpPOTrpPaMMHpPOBAaHUS,
METOJMKH CHCTEMHOTO IIOIX0/a K NMPOTPaMMHPOBAHMIO, BKIIOYass OOBEKTHO-OPHEHTHPOBAHHYIO, JJISl PEIICHHUS 3ajJad Ha
OBM.

JloJDKeH ymeTh:

ocymecTBIsATh 3G ()EKTUBHBINA MONCK, KPUTHUECKUH aHAIM3 M CHHTE3 MH(OPMALMH MO0 OCHOBAM ITPOTPaMMHPOBAHMS,
HCIOJIb30BaTh MCTOJUKU CHCTEMHOI'0 moAxXoJa K IIporpaMMHUpPOBAHUIO, BKJIKHOYAA 061)6KTHO-OpI/IeHTI/IpOBaHHyIO, JUISL
pemienus 3agad Ha OBM.;

JlomxeH BlaneTh:

HaBBIKAMU Y(PPEKTHBHOTO IMMOUCKA, KPUTHYSCKOIO aHAIW3a M CHHTe3a HH(POPMAIMH [0 OCHOBAM IIPOTPaMMHUPOBAHUS,
CMOCOOHOCTBIO MMPUMEHITh METOJUKN CUCTEMHOTO MOIX0/1a K POTPaMMHUPOBAHUIO, BKIIIOUasi 00bEKTHO-OPUEHTHPOBAHHYIO,
JUTst peniennst 3anad Ha OBM;

2. MecTo qucuuminnel (MoayJsi) B ctpykrype OIIOIT BO

JanHas nucrwruinHa (MOAyIs) BKitodeHa B paznen "b1.0.04 JuciummuHel (MoIyH)" OCHOBHON IpodecCHOHATBHOM
obpasoBarenbHo# nporpammser 44.03.04 "TIpodeccronansHoe 00yuenue (110 oTpacism), npoduiab (ABTroMaTH3aIHS
SHEPreTUYECKUX CHUCTEM)" M OTHOCHTCS K IUCIHILIMHAM 00513aTeIbHON YaCTH.

OcBamnBaetcs Ha 3 Kypce YCTAHOBOYHAS U 3UMHSSI CECCHU.

3. O0bemM AuCHMIUIMHBI (MOAYJIsI) B 3a4eTHBIX €JUHULAX € yYKa3aHUEM KOJMYeCTBA YacOB, BblIEJEHHbIX Ha
KOHTAKTHYI0 pa0oTy o0y4ammuxcs ¢ npenojasareeM (110 BHIAM y4eOHBbIX 3aHATHI) H HA CAMOCTOSATEIBHYI0O padoTy
o0yyarommuxcst

OO6m1ast TPyAOEeMKOCTh TUCIMIUIMHEI COCTAaBISIET 6 3a4eTHBIX(bIe) enuHnI(Bl) Ha 216 gaca(oB).

KonraktHast pabora - 24 4yaca(oB), B ToM uucie Jjekuuu - 10 uaca(oB), mpaktnueckue 3aHsTtus - 0 dvaca(os),
nabopatopHbie paboThl - 14 gaca(oB), KOHTPOJIb CAMOCTOSTENBHOM paboThI - 0 yaca(oB).

CamocrositensHas pabota - 179 gaca(os).
Kontpons (3auét / ax3amen) - 13 gaca(oB).
®dopma MPoMeKyTOUHOTO KOHTPOJISI TUCLUIIMHBL: 3a4eT 3 KypC YCTAaHOBOYHAS CECCHsl, AK3aMeH 3 Kypc 3UMH:ISI ceccusl.

4. Conep:kanne TUCHUILIAHBI (MOYJs), CTPYKTYPHPOBAHHOE MO TeMaM (pa3JeiaM) ¢ YKa3aHHEeM OTBEJCHHOI0 Ha



HHUX KOJIHYECTBA aKAACMHU4YE€CKHUX YaCOB U BUA0B y‘leﬁHBIX 3aHATHIA

4.1 CTpyKTypa M TeMaTHYeCKHUii IVIAH KOHTAKTHO! U CaMOCTOSITeIbHOM PadoThI 0 AUCHUILINHE (MOAYJII0)
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1. [Tema 1. OcHoBbI s13b1Ka C++ 5 1 0 2 30
2. |Tema 2. Yrpasistonye KOHCTPYKIMN 5 1 0 2 40
3. |Tema 3. YkazaTenu, CCBUIKH, MACCHBEI U TEKCTOBBIE CTPOKH 5 2 0 4 28
4. |Tema 4. dyHKINHT 5 2 0 2 28
5. |Tema 5. CTpyKTypbl, 00BEAUHCHHS U MIEPCUUCITICHHS 5 2 0 2 29
6. [Tema 6. Kitaccel 1 00BEKTHI 5 2 0 2 24
Mroro: 203 gac u 13 gac KOHTpOIb 10 0 14 179

4.2 CoaepkaHue JUCUMILIMHBI (MOIYJI51)

Tema 1. OcHoBbl s3b1Ka C++

CrpykrypHoe nporpamMmupoBanue B C++. Co3ganue npoctoii mporpammbl. OObsBICHHE U MHUIMAIN3AIMS IEPEMEHHOM.
bazoBble Tumbl gaHHBIX. KOHCTaHTHI M JmTepansl. Apupmerndeckue omepaTopsl. Jlormueckne omeparopsl. OmnepaTtops
cpaBHeHus. Omeparop NpHCBaWBaHUS W NPHUBEICHUE TUIOB. TepHapHbI omneparop. IloOuToBIe oOmepaTopsl M JBOWYHOE
MIPEACTABICHUE YHCEIL.

Tema 2. YnpasJsiiomiye KOHCTPYKIUH

Yrupasisromuye WHCTPYKOWU. BeTBieHus u mukibl. YcinoBHeIA omepatop IF(). BiokeHHBIE YCIOBHEIE OIEPaTOPHI.
VYcnosneiit oneparop SWITCH(). Omnepatop mukna FOR(). Omepatop mukna WHILE(). CuHTakcuc BbI30Ba OIEpaTOpOB.
Wuctpykuus 6e3ycrnoBHoro nepexosa. [IpuMeps! pemenust 3a1a4d. PeneHne ypaBHEHHS METOIOM MOCIEI0BATEIBHBIX UTEPALHiL.

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

OOBsBICHHE W WCIIONB30BAHME YyKa3aTeneil. AnpecHas apuMmeTMka M CpaBHEHHE YyKa3aTeneil. MHOroypoBHeBas
aapecaiusi. 3HAKOMCTBO €O cchlIKamu. CTaTHYeCKHEe OJHOMEpHBIE MAacCHUBBL. YKa3zaTelb Ha MaccHB. [[ByMEpHBIE MacCCHBEHI.
Wunnmanm3anusi MaccuBOB. MaccuBbl MaccuBOB. MaccuBbl ykazatenedd. Co3maHue W MHULMAIM3aIus cTpok. CTpodHble
JuTepasl. JIByMepHbIe CHMBOJIBHBIE MacCHBBI. JJHHAMHUYECKHE MACCHBBI.

Tema 4. DyHKkuuM

OObsiBIEeHHE W HUCIONB30BaHME (QYHKIMHA. MexaHW3Mbl Iepenadn aprymeHToB. [lepemada ykazaTenst apryMeHTOM
¢yakunu. [Tepenavya maccuBa aprymeHToM QyHKImU. [lepenada ctpoku aprymeHToM QyHKIUU. AprymeHTsl GyHKmr MAIN().
Apry™meHTsI 1o ymomndanuio. Bo3spammenue gyHkuuneit ykaszarens. Bo3spamenne QyHKIuelH CChIIKM. YKazaTeln Ha (YHKIHH.
Pexypcus. [leperpyska pyHkumii.

Tema 5. CTpyKTYpbI, 00beIMHEHHS U NlepeYrcaIeHus

Crpykrypsl. MaccuBsl cTpykTyp. llepemaga cTpykTyp aprymeHTamMu (yHKIWHA. YKa3aTenw Ha CTPYKTYpbl. buToBEIE
pasmepsr mons. OOvenmueHus. IlepeuncineHuss um ompeneneHue TUHOB. [IpuMepsl pemneHus 3amad: OMHaApHOE EpeBo,
KOMIUIEKCHBIE YHCIa, KOMIUIEKCHAS SKCIOHEHTA, PAacCTOSHHE MEXIy TOYKaMHM, IepecedyeHHe MPSMBIX, KOPHH KBaJPaTHOTO
YpaBHEHHUS.

Tema 6. Knaccol 1 00beKTBI

OOBEKTHO-OpHEHTHPOBAaHHOE TTporpaMmupoBanue. Kitaccel. O0bsBieHne kinacca. OTKPBITBIE M 3aKPBITHIE WICHBI Kiacca.
Crarnueckue wieHsl kiacca. Ileperpyska meronos. Ilepegada 0o0bekTOB aprymeHTamMu. BosBpalieHue pe3ysibTaToM 0OBEKTOB.
Vkazarenn Ha OOBEKTHL. YKa3aTeln Ha wWieHbl Kiacca. lcrmonp3oBaHMe CCBUIOK HAa OOBEKTH. MaccuBbl OOBEKTOB.

JpyxecTBeHHbIE (YHKIMH U KIACCHI.

5. IlepeyeHb Y4eOHO-MeTOAUYECKOI0 O0ecneyeHHs U1l CAMOCTOSITe/IbHONH padoThl 00ydalomuxcs Mo JMCUMILJIHHE
(Moay.J110)

CamocrositesnsHas paboTa 00y4JaroIUXCsl BBIIOIHSAETCS 1O 33aHUI0 M ITPH METOJANYECKOM PYKOBOJICTBE MPEIOAaBaTes,



HO 0e3 ero HemocpeacTBeHHOro ydactusi. CamocTosiTenbHas paboTa MojpasfeiseTcs Ha CaMOCTOSTENBHYIO0 paboTy Ha
AyAUTOPHBIX 3aHATHAX M HA BHEAYIUTOPHYIO CaMOCTOATENIbHYIO pabory. CamocTosiTenbpHas padoTa 00y4aromuXcsl BKIIOYAeT
KaK MOJHOCTBIO CaMOCTOSITEJIFHOE OCBOCHHE OTHEJBHBIX TeM (pa3zienoB) AWUCIMIUIMHBL, TaK M MpopaboTKy TeM (pa3aenoB),
OCBaMBaeMbIX BO BpeMs ayIUTOpHOI paboTsl. Bo Bpems camocTosTenbHOM paboThl 0Oydaronecs YUTaloT ¥ KOHCIEKTHPYIOT
y4eOHYI0, HayYHYIO ¥ CIIPaBOYHYIO JINTEPATYpPY, BHINOJHSIIOT 3aJaHus, HAlpaBJCHHbIE HA 3aKpelUIeHHE 3HAaHWH U OTpaboTKy
YMEHUH U HaBBIKOB, TOTOBATCS K TEKYIEMY U IIPOMEKYTOYHOMY KOHTPOJIIO 10 AUCIUIUINHE.

OpFaHI/I?)aIII/IH CaMOCTOSITEIbHOM pa6OTLI 06yqafoumxca PCTIIaMEHTUPYETCA HOPMATHUBHBIMU JOKYMCHTAMU, y‘{CGHO'
METOIMYCCKOM nI/ITepaTypoﬁ 1 3JICKTPOHHBIMU O6pa30BaTeJ’IbHI>IMI/I pecypcamMu, BKiIro4das:

[Nopsnok opraHU3alMy U OCYLIECTBICHHS 00pa30BaTeIbHON ASSATEILHOCTH 110 00pa30BaTeIbHEIM IPOrpaMMaM BBICIIETO
obpa3oBaHus - mporpaMMmaM OakaliaBpuara, IIporpaMMaM CHEHAIUTeTa, IPOrpaMMaM MarucTparypbl (YTBEPKACH NPUKa30M
MunncrepcTBa 00pa3oBanus u Hayku Poccuiickoit @eneparmu ot 5 anpenst 2017 roma Ne301)

[lopsimok opraHm3allMd W OCYIIECTBICHHS OOpa30BaTelbHOM AEATENbHOCTH MO 00pa3oBaTeNbHBIM IPOTrpaMMaM
BeICIIEro o0Opa3oBaHWss — HporpaMMaMm OakajgaBpuaTa, IporpaMMaM CIEHHAINTETa, I[pOrpaMMaM MarucTpaTypbl

(YTBep KAeHHBIH pruka3oM MUHHUCTEPCTBAa HAYKH U BbIciiero oOpazoBanust Poccuiickoit denepanmu ot 6 anpens 2021 roga Ne
245)

IMucemo MunnctepctBa obpasoBanus Poccuiickoit @eneparmm Nel4-55-996mn/15 ot 27 HOsOps 2002 1. "O6
AKTHUBH3AIMU CAMOCTOSTEIBHON pabOThI CTY/ICHTOB BBICIINX YYCOHBIX 3aBEICHHMA"

VYcraB (emeparbHOTO TOCYIapcTBEHHOTO aBTOHOMHOTO oOpasoBaTenmpHOTO yupekneHus "Kasauckuit (IIpmBoynkckmit)
(denepanbHBII YHHBEPCHUTET"

[IpaBuna BHYTpEHHEro pacmopsiaka (eaepalbHOro rocyAapCTBEHHOTO aBTOHOMHOIO 00pa30BaTENbHOIO YUPEKICHHS
BBICIIEro IpodeccroHanbHoro oopasosanus "Kazanckuii (IIpuBoskckuit) dpenepaibHblii yHUBepcUTeT"

JlokansHble HOpMaTHBHBIE akThl Kasanckoro (IIpuBomkckoro) ¢enepanbHOro yHUBEpPCUTETa

6. DoHJ OLIEHOYHBIX CpeaAcCTB MO IMCUMILIMHE (MOI[y.]'IlO)

DoHj OLICHOYHBIX CpCACTB MO AUCHUITIMHE (MO)Z[yJ'IIO) BKJIIOYA€T OLICHOYHBIC MAaTCpHalibl, HAIIPABJICHHBIC Ha MMPOBCPKY
OCBOCHHA KOMHCTGHHHﬁ, B TOM 4HUCJIC 3HaHHI7[, yMeHI/Iﬁ 1 HAaBBIKOB. qDOHZ[ OLCHOYHBIX CPCACTB BKIKOYACT OLICHOYHBIC CPCACTBA
TEKYLICTO KOHTPOJIA U OLICHOYHBIC CPEACTBA HpOMe)KyTO‘IHOﬁ aTTCCTAlluM.

B ¢oHze o11eHOYHBIX CPEICTB CONEPKUTCS Clieayolias HH(opManus:

- COOTBETCTBHE KOMITCTCHITUI INTAHUPYEMBIM pe3yabTaTaM 0O0ydeHH [0 JUCIUIUINHE (MOYIIIO);
- KpUTEPUH OLIEHUBaHHS CPOPMUPOBAHHOCTH KOMITETSHIIH;

- MEXaHU3M (POPMHUPOBAHUS OICHKH IO JUCIUIUIHHE (MOIYJIIO);

- OIMCaHUe MOopsiiKa MPUMEHEHHS U TPOLEAYPBl OLICHUBAHMS ISl K&KIOT0 OLEHOYHOTO CPEACTBA;
- KpUTEPHUH OIIEHUBAHMS JUIS KAXJIOTO OLIEHOYHOTO CPEJICTBA,;

- COACpIKAHMC OHLCHOYHBIX CPCACTB, BKJIIOYasd Tpe6OBaHI/IH, NpEeaBbABISICMBIE K I[eﬁCTBPI?[M O6y‘IaIOH.[I/IXC$I,
ACMOHCTPUPYCMBIM PE3YJIbTATAM, 3a1aHUS PA3JIMYHBIX THUIIOB.

®DoHJT OIIEHOYHBIX CPEJICTB IO TUCIUILTNHE HaxoauTcs B [Ipunoxkennu 1 k mporpaMMe JUCIUILTHHBI (MOJIYJITIO).

7. llepeuyeHb JUTEPATYPbl, HEOOXOAMMOM AJI51 OCBOEHUS TUCHMIUIMHBI (MOLYJIs1)

OcBoeHHE AUCHUIUIMHBL (MOJYJISl) MPEAIONAracT W3y4YeHHE OCHOBHOW M JOIOJNHMTEIBHOH Yy4eOHOH JUTepaTyphl.
Jlutreparypa MOKeT OBITH IOCTYITHA 00YYArOIIUMCS B OTHOM U3 IBYX BapHaHTOB (JTUOO B 000MX U3 HUX):

- B 2JIGKTPOHHOM BHJIE - Yepe3 3JIEKTPOHHBIE OMOIMOTEYHBIE CHCTEMBI HA OCHOBAHUH 3aKIII0YeHHBIX KDY 10r0BOPOB C
npaBooOIaiaTessIMu;

- B me4yaTHoM Buje - B Hayunoii Oubmmoteke Emalyxxckoro mactutyra KOY. OOyuaromuecs: MoiydaroT ydeOHYIO
JIUTEPATypy Ha aDOHEMEHTE 10 YNTATEIbCKMM OMJICTaM B COOTBETCTBHH C NMPABHIIAMH I10J1630BaHus Hay4HO# OHOIHOTEKOIA.

DJEeKTPOHHBIE M3JIaHMs JOCTYIHBI JUCTAaHIMOHHO M3 JIOOOH TOYKH NpH BBEIECHHM OOYYArONIMMCSI CBOETO JIOTHHA H
napois OT JIMYHOTO KaOMHeTa B cucrteMe "ONeKTpoHHbIH yHuBepcuTer'. IlpM HCIONB30BaHWM TE€YATHBIX W3LaHHN
OubmuoTedHbI (POHJ MOJDKEH OBITh YKOMILIEKTOBAH UMHU U3 pacueTa He MeHee 0,25 dK3eMInIspa Ha KakJI0ro 00yJaromerocs
W3 YHCIIa JINI, OJHOBPEMEHHO OCYIIECTBIIIIONINX OCBOCHNE TaHHON IUCIUIUINHBI (MOIYIIS).

[lepeueHb OCHOBHOW W JONOJHHUTENILHON Y4eOHOW JHMTEpaTyphl, HEOOXOAUMOHN JJIsI OCBOSHMS AMCIUIUIMHBI (MOJYJIs),
Haxoautcst B [lpumoxkennu 2 x paboueil mporpamme AMCHMIUIMHBL. OH ITOJUIEKUT OOHOBJIICHUIO NPH W3MEHEHHH YCIOBHH
noroBopoB KOV ¢ mpaBooOnamaTensMu 5JIEKTPOHHBIX HM3/aHWH W IPU M3MEHEHWHM KOMIUIEKTOBaHUS (oHnoB Hayunoii
6ubmmorexkn Enabyxckoro nacturyra KOY.

8. Ilepeyenb pecypcoB HH(POPMALUOHHO-TEIeKOMMYHUKAUMOHHON ceTu "HHTepHer', He00XO0AUMBIX Jisi
OCBOEHMSI JUCHUILTHHBI (MOAYJIs1)



OcHoBbl iporpammupoBanus Ha C++ 11 HaunHaromuX - https://purecodecpp.com/
Kypc TlponsunyTsrit C++' - https://tproger.ru/video/advanced-cpp/
Ypoku niporpammupoBanus Ha C++ ¢ Hyss - https://code-live.ru/tag/cpp-manual/

9. MeToauueckue YKazaHud QJist oﬁyqamnmxm 0 0OCBOCHMIO JUCHUIIJIMHBI (MOI[yJIﬂ)

Bup pador MeTtoanyeckue peKOMeHIALUH

JEKIUHU JIeKIMOHHBIE 3aHATHS IIPOBOASATCS C HCIIOJIb30BAHIEM HHTEPAKTUBHBIX TEXHOJIOTUH 1
MIPEATIONAraloT aKTUBHOE Y4acTHE CTYACHTOB. ISl MOATOTOBKH K 3aHATHIM
PEKOMEHIYETCS BBIISNIATH B MaTepHajie MPOOIEMHBIE BOIPOCHI, 3aTParuBacMble
IIpernojaBaTesieM B JEKIUH, U IPYNIHUPOBaTh HH(POPMAIIHIO BOKPYT HUX. JKenarensHo
BBIIENATH B HCIIOJIB3YEMOIl TUTEpaType MOCTaHOBKH BOIIPOCOB, HA KOTOPBIE Pa3HBIMU
aBTOpaM MOT'YT OBITh IaHbI pa3JInuHble OTBETHl. Ha OCHOBaHMM IMOCTAHOBKH TaKHX
BOIIPOCOB CJIEIYET COOMPATh apTyMEHTHI B M0JIb3Y Pa3IMYHBIX BAPUAHTOB PEIICHHS
TIOCTABJICHHBIX TPOOJIEM.

nabopaTopHbie paboThI JlaGopaTopHble 3aHATHS - 3TO OJIHA U3 PA3HOBHIHOCTEH MIPAKTHYECKOTO 3aHSITHS,
siBIstromascst 3G ¢exTuBHON GpOpMO yUeOHBIX 3aHATUI B OPraHU3alMy BBICIIETO
obpazoBanusl. JlJabopaTopHbIe 3aHATHI UMEIOT BEIPAKEHHYIO CIIeU(UKY B 3aBHCUMOCTH
OT y4eOHOW TUCUHUIUIUHEL, YIIyOJSIOT ¥ 3aKPeIUISIOT TeopeTHueckre 3Hanus. Ha atux
3aHATHAX CTYIICHTBI OCBAMBaIOT KOHKPETHBIC METO/IbI U3yUYCHUS TUCLUILIMHBI, 00y4aroTCs
9KCIICPUMEHTAIBHBIM CIIOCO0aM aHaIn3a, YMEHHIO paboTaTh ¢ MpudopaMu 1
COBpPEMEHHBIM 000pynoBaHHeM. JIabopaTOpHEIE 3aHATHS AAIOT HATIIAJHOE IIPEACTABICHUE
00 U3y4aeMBbIX SBICHUAX U MPOLECCAX, CTYACHTH OCBaNBAIOT IIOCTAHOBKY U BEJICHUE
9KCIICPUMEHTA, YYaTcsl yMEHUIO HAOMI0aTh, OLCHUBATh IIOJyYCHHBIC PE3yJIbTaThl, Ie1aTh
BBIBOJIBI M 0000IIIEHHS.

CaMOCTOA- CaMmocrTosTelnpHas pa60Ta CTYACHTOB I1O ,I[H,Z[aKTPI‘IeCKOﬁ CYTH MIPCACTABIISACT coboii
TCIIbHasA pa60Ta KOMIIJICKC YCHOBI/Iﬁ 06y‘I€HI/I$I, OPraHM3yCMbIX NPCIOAABATCIIEM U HAIIPABJICHHBIX Ha
CaMOIIOATOTOBKY YyYaIllUXCs. VuebHas ACATCIBbHOCTD IIPOTCKACT 0e3 HEMMOCPCACTBCHHOTO
ydacTuA npenoaaBaTesl U 3aKI0YACTC B HpOpa6OTKC JICKIIMOHHOI'O MaTepurala,
IIOATIOTOBKE K J'Ia60paT0pHLIM 3aHATUAM; U3YUCHUU y‘Ie6HOﬁ JIATEPATYPhI U3 OCHOBHOI'O
JOIIOJTHUTECIIBHOI'O CITUCKaA.

3aqer 3ayer siBisieTcst POPMOIt OLIEHKH KaueCTBa OCBOSHMS CTYIEHTOM 00pa30BaTeIbHOM
IIporpammsl 1o aucuuiuimee. [1o pesynbraTaM 3aueTa CTyJEHTY BBICTABIIIETCS OLCHKA
"3auTeHO" WM "He 3a4TeHO". 3a4eT MOXKET MMPOBOAUTECS B (POpME YCTHOTO OIpoca 1o
6uneram (Bompocam) uiu 6e3 OMIIEeTOB, C MPEIBAPUTEIIEHON MOJATOTOBKOM Min 63
HOATOTOBKH, 10 ycMoTpeHuto kadeapsl. [IpenosaBarens MOXKET NPOCTAaBUTH 3a4eT 0e3
oIIpoca WM coOeCeJOBaHUSA TeM CTYACHTaM, KOTOpble aKTUBHO yJacTBOBAJIHU Ha
a00PaTOPHBIX 3AHITHSIX.

JK3aMeH DK3aMeH 10 Kypcy IPOBOJIUTCS B BUE TECTUPOBaHUS Win 1o Omeram. [Ipu moaroroske
K OK3aMCHY H€O6XOL[I/IMO OmrpaTbCAd Ha UCTOYHHUKHU, KOTOPBIC pa3614panHCL Ha JICKIUAX B
TedeHHue cemecTpa. B kax oM Ousere IpuUCyTCTBYET MPAKTUYIECKOeE 3a1aHue (TIOMUMO 2
TEOPETUYECKUX BOIPOCOB), TAKUM 00pa3oM, 00ydaroIIuics AEMOHCTPUPYET U
HapabOTaHHbIE TPAKTUUECKHE YMEHUS U HaBBIKH.

10. Ilepeyenb MHPOPMANUOHHBIX TEXHOJIOTH, HCIOJIb3YEeMbIX IIPH OCYLIECTBJICHHH 00Pa30BATEILHOIO MpoLecca
M0 AMCHUILIMHE (MOYJII0), BKIIOYAs NepedeHb MPOrpaMMHOro obecrnevyeHnss 1 HHPOPMANUOHHBIX CIIPABOYHBIX CHCTEM
(npu Heo0X0AMMOCTH)

Ilepeuerp WHPOPMAIMOHHBIX TEXHOJOTHH, WCIIONB3YEMbBIX TIPH OCYIIECTBICHHH 00pa30BaTENILHOTO IIpoliecca II0
JUCHUIUIMHE (MOIYNIO), BKIIOYAs TIEpeueHb MPOTPAMMHOTO oO0ecriedeHnss W HMH(GOPMAIMOHHBIX CIIPABOYHBIX CHCTEM,
npeactasieH B [Ipunoxxennn 3 x pabodeld mporpaMme JUCHUIUIAHBL (MOZYJISN).

11. Onucanue MaTepUaJbHO-TEXHUYECKOIi 0a3bl, HEOOXOAUMOIi 1JIs1 OCYLIECTBIEHUSI 00Pa30BaTEJBLHOI0 Mpolecca
M0 JUCIHHUIINHE (MOIYJIIO)

VYueOHast ayquTopus AJsl NPOBEJCHUS 3aHATHH JIEKIHOHHOTO THIIA, 3aHATHH CEMHHAPCKOTO THIIA, TPYNIOBBIX H
WHAMBUIYaIbHBIX KOHCYNbTAllUH, TEKYIIEro KOHTPOJI M MPOMEXYTOUHOM aTTeCTalUM, IOMELIEHHE AN CaMOCTOSATENbHOU
paboTHlI.

Kommiexkt mebenu (mocamounsix mect) 29 mr. KommiexT mebenu (MOCAZOYHBIX MECT) JUIS IperojaBaTens | ImT.
Kommbrotepusiii kiace: Komnprorepsr intel core i5 15 wr. Monurtopsr ViewSonic 22d 15 wT. IIpoektop EPSON EB-535W 1
mt. MaTepaktuBHas gocka [QBoard DVT TNO82 1 mrt. Tpubyna 1 mt. Kongunmonep 1 mr. Hacrennsie mon xu 6 mt. Hlkag
JIBYXCTBOpYATHIA ¢ mojkamu 1 mr. Be6-kamepa 1 mt. Beixox B VIHTepHET, BHYTPUBY30BCKasi KOMIIBIOTEPHAs CETh, JOCTYI B
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ANIEKTPOHHYI HH(POPMAIIMOHHO-00pa30BaTeNibHy0 cpeay. Habop ydueOHO-HATIISAHBIX MOCOOWH: KOMIUICKT MpE3CHTAalud B
AJIEKTPOHHOM (pOpPMATE IO MPETOAaBACMOMN TUCIUILINHE 3-5 MIT.
423600, Pecriyoniuka Tarapcran, r. Ena0yra, yi. Kazanckas, a. 89 ayn. 60

12. CpencrBa aganTanMy NPeNoJaBAHUS JAMCHUIUIMHBI K MOTPEOHOCTAM 00y4YalOIIMXCSl HHBAJMIOB M JIMI €
OrpaHUYEeHHBIMHU BO3MOKHOCTSMH 310POBbS

HpI/I HeO6XO,HI/IMOCTI/I B 06pa30BaTeHLHOM Inpouecce NpuMCEHIIOTCA CICAYIOINUC METOAbI U TCXHOJIOI'UHU, 06nerqa}01111/1e
BOCIIpHUATHE I/IHCI)OpMaL[I/II/I 06y‘-Ia}OH.lI/IMI/IC}I WHBaJINJaMHU U JTULIAMHU C OTPaHUYCHHBIMA BO3MOXHOCTSIMHU 310POBBA:

- CO3/IaHHE TEKCTOBOM BEPCHH JIOOOT0 HETEKCTOBOI'O KOHTEHTA JIISL €r0 BO3MOXKHOT'O IPe00pa30BaHusl B aJIbTEPHATHBHBIC
(opMBl, yI0OHBIE ISl pa3JIMYHBIX HOJIB30BATEIIEH;

- CO3JaHHE KOHTEHTA, KOTOPHIM MOXKHO TPEICTaBUTh B PAa3IMYHBIX BUAaX O3 IMOTEpH IAHHBIX WIH CTPYKTYDBI,
MIPEAYCMOTPETh BO3MOXKHOCTh MAacIITaOMpOBAaHUs TEKCTa M M300paskeHUi Oe3 MoTepH KadecTBa, MPELyCMOTPETh TOCTYITHOCTh
YIpaBieHUS] KOHTEHTOM C KJIaBHATYPBI;

- CO3JJaHME BO3MOKHOCTEH Uil 00ydaromIMxcs BOCIPHHUMATH OJHY M Ty K€ MH(OPMAIMIO U3 Pa3HBIX HCTOYHHKOB -
HanpuMep, Tak, YTOOBI JINIA C HApYHICHUSAMH CIIyXa MOJTydain HH(GOpManuio BU3yaIbHO, C HAPYLIICHUSIMU 3PEHHS - ayJHAIBHO;

- IIPUMEHEHHE MTPOTrPaMMHBIX CPEJICTB, 00ECIEYMBAIOIINX BO3MOKHOCTh OCBOCHHUSI HABBIKOB U YMEHHUH, HOPMHUPYEMBIX
JUCUUIUIMHOM, 32 CYET aJlbTepPHATHBHBIX CIIOCOOOB, B TOM YHMCJIE BUPTYAJIbHBIX JIAOOPATOPHUI M CUMYJISILIUOHHBIX TEXHOJIOTUH;

- IPUMEHEHNE AWNCTAHIMOHHBIX 00pa30BaTENIbHBIX TEXHOJOTHH IS mepenadd MH(opManuy, opraHu3annuyl Pa3IHIHBIX
(hOpM MHTEPAKTUBHOM KOHTAKTHOH pabOTHI 00YYaIOIIerocs C MpernojaBaTesieM, B TOM 4KCiie BEOMHAPOB, KOTOPBIE MOTYT OBITH
HCTIOJB30BaHBb! I MPOBEACHHUS BUPTYAIbHBIX JICKIHH C BO3MOXHOCTBIO B3aMMOJIEHCTBHS BCEX YYaCTHUKOB JUCTAHIIMOHHOIO
0o0yd4eHusl, MPOBEJCHUSI CEMUHAPOB, BBICTYIUICHUS C JOKJIAJAaMH M 3alIUTHl BBIIOJHEHHBIX Pa0OT, MPOBEICHUS TPEHUHIOB,
OpraHU3aIK KOJIJIEKTUBHOM paboThI;

- IPUMEHEHHNE TUCTaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH ISl OpraHm3aluy (GOpM TEKYIIEro M IMPOMEKYTOYHOTO
KOHTPOJIS;

- YBEJIMUEHHE MPOJODKUTEIFHOCTH CAA4YX OOYJAIONIMMCST HMHBAIMIOM WM JMIOM C OTPAaHWYEHHBIMH BO3MOXKHOCTSIMU
30pOBBsI (HOPM MIPOMEKYTOUHOH aTTECTAIMH TI0 OTHOLICHHUIO K yCTAHOBJICHHON NMPOAOKUTEIILHOCTH UX CAAYH:

- IPOJIOJDKUTENBEHOCTH ClIauy 3a4éTa WK 9K3aMeHa, TPOBOAMMOrO B MUCbMEHHOHU (opme, - He Oosee ueM Ha 90 MUHYT;

- IPOJOJDKUTENIFHOCTH MTOJTOTOBKH O0YYAIOIIETOCsl K OTBETY Ha 3auéTe WM 3K3aMeHe, IPOBOANMOM B YCTHOH dopme, -
He Oornee yem Ha 20 MUHYT;

- IPOJIOJDKUTEIHHOCTH BBICTYIICHUST 00YYarOIIErocs Py 3allluTe KYPCOBOM pabOTHI - He Oosee ueM Ha 15 MUHYT.

ITporpamma coctaBneHa B coorBercTBuH ¢ TpeboBaHmsiMH PI'OC BO u y4eOHBIM utaHOM 1o HampasieHuio 44.03.04
"[IpodeccuonansHoe 0b6yueHue (0 0TpacisaM)" 1 IpoQUITIO MOATOTOBKH " ABTOMAaTH3aLMS SHEPTETUIECKUX CUCTEM" .
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1. CooTBeTcTBHE KOMIETEHIIMIA ILIAHUPYEMBIM pe3yJIbTaTaM 00yueHHUsl 10 TUCHUIInHE (MOIYJII0)

Kox m HamMeHoBaHHe

NHaukaTopbl A0CTHKEHUS KOMIIeTeHUMH

OneHovHbIE

cpeacTBa

TeKYIIero

KOMIIETEHIIHH AJIS1 JAHHOM JMCIUNTHHBI KOHTPOJISl M IPOMEKYTOYHOH aTTecTAlMu
YK-1 — - CoocoGen | 3Hate npuHOUIB 3((deKkTHBHOrO moucka, | Tekyuuii KOHTPOIb:

OCYIIECTBIIITH ~ HOMCK, | KpHTHYECKOTO ~ aHAIW3a W CHHTe3a | TecTHpoBaHHE IO TeMaM

KPUTHICCKUN aHauu3 W | WHPOpPMALUH o ocHoBaM | Tema 1. OcHOBHI s1361Ka C++

cUHTe3  HMHQOpMAaluH, | IPOrPaMMHUPOBAHMSA, METOAUKU cUcTeMHOro | Tema 2. YpaBisfiomue KOHCTPYKLIUH

MPUMEHSTh CHCTCMHBIH
MOAXOJ JUIsl PEeLIeHHs
IMOCTABJICHHBIX 3a7a4

MOAXO0J K TMPOrpaMMHUPOBAHHIO, BKIIOYAs
00BEKTHO-OPUEHTUPOBAHHYIO, AJISI PELICHUS
3aga4y Ha DBM.

YMeTh OCYIIECTBIATh dPPCKTHUBHBII MOUCK,
KPUTHYCCKHUN aHAIW3 M CUHTE3 MH()OpMAIHH
o OCHOBaM MPOrpaMMUPOBAHHUS,
HCIIOJIB30BaTh METOIUKHI CHCTEMHOT'O
MOIX0a K TIPOTPaMMHUPOBAHUIO, BKITFOYAs
00BEKTHO-OpPUEHTHPOBAHHYIO, UL PEIICHUS
3aga4 Ha DOBM.

Bragers HaBBIKaMHU 3()(HEKTHBHOTO TMOWCKA,

KPUTHYECKOTO0  aHamuM3a W CHHTe3a
nHdopmanuu o OCHOBaM
MIPOTPaMMHUPOBAHMUS; CIOCOOHOCTHIO

MIPUMEHITh METOAUKH CHCTEMHOIO MOAXOAa
K MPOrpaMMHPOBAHHIO, BKJIIOUYasi OOBEKTHO-
OpUEHTUPOBAHHYIO, IS pEIIeHHUs 3aJad Ha
OBM.

TEKCTOBBIEC CTPOKU
Tewma 4. OyHKUIMHN

Tema 5. CrpykTypsl,
TIepPEUUCICHUS

TEKCTOBBIE CTPOKH
Tewma 4. OyHKIIUN

Tema 5. CrpykTypsl,
MIEPEYUCIICHUS

TEKCTOBBIE CTPOKH
Tewma 4. OyHKuuu

Tema 5. CrpykTypsl,
TIEPEUUCIICHUS

3auém, sxzamen

Tema 3. Vkazatenu, CCbUIKHM, MAacCHUBBHI H

Tema 6. Knaccsl 1 00BEKTEI

JlabopatopHbie pabOTHI IO TEMaM

Tema 1. OcHoBbI s13b1Ka CH++

Tewma 2. Ynpapistomye KOHCTPYKLUN

Tema 3. Vkazarenu, CCBUIKM, MAacCCHBBI H

Tema 6. Knaccel 1 00BEKTEI
KontponsHas pabora mo temam
Tema 1. OcHOBEHI s3bIKa C++

Tewma 2. Ynpapistomye KOHCTPYKLUN
Tema 3. VYkazarenw, CCBUIKM, MAacCCHBBI H

Tema 6. Kimacchel 1 00BEKTEI

HpOMe?l(yTO‘l]—[aﬁ arrecranus:

00beqUHEHUS WU

00bEeOUHEHNUS |

00beUHEHUS WU

2. KpuTepuu oueHnBaHusi ¢(pOPMHUPOBAHHOCTH KOMIIeTeH M

OCHOBaM
MPOrPaMMHUPOBAHUS,
METOJIMKHA CUCTEMHOTO
MoAX0/a K
MPOrpaMMHUPOBAHHUIO,
BKITI0Yast 00BEKTHO-
OPUEHTUPOBAHHYIO, TS
peuienus 3anad Ha OBM

PpOrpaMMHUPOBAHUS,
METOAUKHN CUCTECMHOI'O
MOAX0JT K
MIPOrPaMMHPOBAHHIO,
MIPOrPaMMHPOBAHHIO,
BKITFOYast 00BEKTHO-
OpPUCHTUPOBAHHYIO,
JIOITyCKasi HETOYHOCTHU B
BBIOOpE METOJIUK JIJIS
pemenns 3ana4d Ha OBM.

TIPOrpaMMHUPOBAHMS,
METOJIMKH CUCTEMHBIHI
TOJX0/ K
MIPOrpaMMHUPOBAHMIO,
JIOITyCKAeT OIIMOKHU B
3HAHUU OCHOB SI3bIKA
TIPOTPaMMHPOBAHUS
BBICOKOTO ypoBHSI C++

Komner 3auTeHo He 3auTeHo
eHIus Boicokmii ypoBeHb | CpenHuii ypoBedb | Huzkuii yposenb | Huzke moporosoro
(OTJINYHO) (xopouo) (YAOBJ1€TBOPUTEIbHO) YPOBHS
(Hey10BJIETBOpPUTE

JIBHO)

VK-1 3HaeT NPUHLIMIIBI 3HaeT NPUHIIMIIBI IOUCKA, 3HaeT NPUHIMIIBI IOUCKA, He 3naer npuHuuIb
3¢ PeKTUBHOrO NOUCKa, KPUTUYECKOTO aHa/In3a 1 KPUTUYECKOTO aHaIn3a U 3¢ PEeKTUBHOTO
KPUTHUYECKOTO aHAJIN3a CUHTEe3a MHPOPMAIIH 110 CUHTE3a MHPOPMAIIH 110 TIOWCKa,

CHUHTE3a MHPOPMAITUH TI0 OCHOBaM OCHOBaM KPUTHIECKOTO

aHaJM3a M CUHTE3a
UH(POPMAITUH 10
OCHOBaM
MIPOrpaMMHPOBaHUS
, IPUMEHSTD
METO/IMKH
CUCTEMHBIH MOAX0]
K
MIPOTrPaMMHPOBaHU
10, BKITFOYAst
00BEKTHO-
OpPHEHTHUPOBAHHYIO,
JUTS pELIeHUs 33134
Ha OBM




‘YMeer ocylecTBIsATh
3¢ GexTUBHBIN TTOHCK,
KPUTUYECKUN aHAIN3 U
CHHTE3 WHPOPMALIUH 110
OCHOBaM
TIPOTPaMMHUPOBAHHUS,
HCIIOJIE30BaTh METOJUKHI
CHCTEMHBIH MMOJIX0JT K
NpOrpaMMHPOBAHUIO,
BKJIF0Yast 00bEKTHO-
OPHEHTHPOBAHHYIO, IS
penienus 3anau Ha OBM.

Ymeer OCYILECTBIISATh
MIOMCK, KPUTHYECKHUI aHAIIN3
U CHHTe3 WHPOPMAIUU O
OCHOBaM

MIPOTPaMMHPOBAHMUS,
HCII0JI30BaTh METOIUKHI
CHUCTEMHBII HOIXO0JT K
MIPOTPAMMHPOBAHHIO,
BKJTIOYAs 00BEKTHO-
OpUEHTUPOBAHHYIO,

JIOTyCKasi HETOYHOCTU MpHU
peuenuu 3aga4 Ha OBM

YMeer ocy1ecTBIsATh

3¢ hexTHBHBIN TTOUCK,
KPUTUYECKHUN aHaIU3 U
CHHTE3 HHPOPMALIUH 110
OCHOBaM
MIPOTpaMMHPOBAHHUS,
HCTIOJIB30BaTh METOIUKU
CHCTEMHBIH ITOJX0]] K
MIPOrpaMMHPOBAHUIO,
BKJIIOYast 0O BEKTHO-
OpPHEHTHPOBAHHYIO,
JIOIyCKast OUTMOKH NpH
peuenun 3a1a4 Ha OBM.

He ocymectBisith
3¢ pexTHBHBIN
TTOUCK,
KpUTHUYECKUI
aHaJN3 ¥ CUHTE3
“HPOPMALIUH TI0
OCHOBaM
IpOTPaMMHUPOBAHHS
, UCTIOJIb30BaTh
METOJIUKH
CHCTEMHBIH MOJIX0]
K
IpOTPaMMHUPOBAHH
0, BKJTFOYast
00BEKTHO-
OpPUECHTHUPOBAHHYIO,
JUTSL pEIICHNUS 3314
Ha OBM.

Brnaneer HaBBIKAMH
3¢ (eKTHBHOTO  TOWCKA,
KPUTHYECKOTO aHalu3a MU
CHHTe3a WH(OpPMALUH MO

OCHOBaM
[IPOrpaMMUPOBAHNS;
CIOCOOHOCTBIO IIPUMEHSTh
METOAUKH CHCTEMHOTO
nojaxona K
HPOrPaMMHPOBaHHIO,
BKJTIOYAs 00OBEKTHO-
OPHCHTHPOBAHHYIO, I

peuieHus 3ana4 Ha OBM.

Braneer HaBBIKaMH
3¢ deKTHBHOTO TTOWCKA,
KPUTHUYECKOTO aHaiu3a M
CHHTe3a HWH(MOpMaLUH IO
OCHOBaM

MpOrPaMMHPOBAHHS;
CIIOCOOHOCTBIO  IIPUMEHSThH
METOIHKA CHCTEMHOTO
noaxoza K
IPOrpaMMHPOBAHHIO,
BKITFOYAst 00BEKTHO-
OPHUEHTHPOBAHHYIO,

JIOITyCKass HETOYHOCTH MpHU
petenuu 3aga4 Ha OBM

HaBBIKAMH Y(PPEKTHUBHOTO
MIONCKA, KPUTHIECKOTO
aHaM3a M CUHTE3a
uH(OpMaLUK 110 OCHOBaM
HNpOrpaMMHUPOBAHMUS;
CIIOCOOHOCTBIO IPUMEHSTh
METOJIMKH CHCTEMHOTO
MOAX0a K
MIPOTPaMMHPOBAHUIO,
BKJIFO4Yast 00bEKTHO-
OPHEHTHPOBAHHYIO,
JOIyCKast OITHOKH IpH
peuienuu 3ana4 Ha OBM.

He naBpikamu

3¢ eKTHBHOTO
MTOKCKa,
KPUTUICCKOTO
aHalM3a M CUHTE3a
uHpopManuu mo
OCHOBaM
MIPOTpaMMHPOBAHUS
; CIIOCOOHOCTBIO
TIPUMEHSTh
METOIUKH
CHCTEMHOTI0
MOaX0/a K
IpOTPaMMHUPOBAHH
10, BKITIOYas
00BEKTHO-
OpPUCHTUPOBAHHYIO,
JUTSL PEIICHHUS 33134
Ha ODBM.

3. Pacnpesnesnenue oueHoOK 3a (pOpMbI TeKYIIEr0 KOHTPOJISI U POMEKYTOUYHYI0 aTTeCTALMIO

3 kypc :

Texymuii KOHTPOJIb!

TectupoBanue

Tema 1. OcHOBHI s13b1Ka C++

Tema 2. Yrpasnsronie KOHCTPYKIIUH

Tema 3. Ykazaremnu, CChUTKA, MACCUBBI U TEKCTOBBIE CTPOKHU

Tema 4. Oynkuun

Tema 5. CTpyKTYpbI, 00beTUHEHUS U TIEPEUUCITICHHS

Tema 6. Kitaccel 1 00BEKTEI

JlaboparopHsle paboThI
Tema 1. OcHoBHI s13b1Ka C++
Tema 2. Ynpasnsroniyie KOHCTPYKIUU

Tema 3. yKa3aTCJ’II/I, CCBLJIKH, MAaCCHUBBI U TCKCTOBBIC CTPOKH

Tema 4. ®yHKUMU

Tema 5. CTpyKTYpbl, 00beTUHEHUS U TIEPEUUCITICHHS

Tema 6. Kitaccel 1 00BEKTEI

Kontponsnas pabora
Tema 1. OcHOBHI s1361Ka C++
Tema 2. Yrpasnsroniie KOHCTPYKIINH

Tema 3. YKa3aTeJm, CCBLJIKH, MACCHUBBI U TEKCTOBBIC CTPOKH

Tema 4. Oynkuuu




Tema 5. CTpyKTypbl, 00bETUHEHUS U TIEPEIUCIICHUS
Tema 6. Knaccer 1 00beKTHI

BeimonHeHNEe KaXJOTO OIICHOYHOTO CPEACTBA OIEHHBACTCA MO INKale: OTIMYHO, XOPOIIO, YOBJIETBOPUTEIHHO,
HEYAOBICTBOPUTEIIBHO.
OOmas omeHKa 3a TEKyHIIMH KOHTPOJIb IPEACTAaBISIET COOOW CpemHee 3HAUYEHHE MEXAy IOTyYEeHHBIMH OIICHKAaMH 33 BCE
OLIEHOYHBIE CPEJCTBA.

I[pomMe:kyToUHAsI aTTEeCTAIINS — 324ET, SK3aMCH.

IIpomexxyTouHas aTTeCTalusl MPOBOJUTCS MOCIE 3aBEPIICHUS M3YUYCHUS AMCIUILUTMHBI WIK €¢ YacTH B (opme, ompeaensieMoi
yueOHBIM TIAHOM 00pa30BaTEIEHON MPOTPaMMBI C IIETbI0 OIICHUTH PadOTy 00YYAIOMIETroCs, CTEIICHb YCBOCHHS TEOPETHUCCKUX
3HaHUIi, yPOBEHb CPOPMUPOBAHHOCTH KOMIICTCHIIUH.

[IpemonaBaTens, TPUHIMAIONINNA 3a4eT (3K3aMeH) oOecmeunBaeT CilydaifHoe pachpeleficHHe BapHaHTOB 3a4CTHBIX 3aJaHHN
MEXIy OOYyJaroIMMUCS C TIOMOIIBI0O OWJIETOB W/WIM C TIPAMEHEHHEM KOMITBIOTEPHBIX TEXHOJIOTHH; BIIpaBe 3alaBaTh
oOygaromeMycs JONOTHUTENEHBIC BOTIPOCH U IaBaTh JOMOTHUTENBHBIC 3aJaHHsI IOMUMO TeX, KOTOPHIE YKa3aHBI B Oniere.
3ader (’K3aMeH) MpoBoIUTCA Mo Omeram. B kakmom Omyiere ABa OICHOYHBIX CPEICTBA: YCTHHIN MM MHCHMEHHBIM OTBET Ha
BOTIPOC U MPAKTHYECKOE 3aTaHNUE.

BrimonHeHue KaxI0ro 3ajaHus 32  TPOMEXKYTOUHYIO aTTECTAllMI0 OICHHWBAaeTCA IO IIKaje: OTJIMYHO, XOpOIIo,
YAOBJIETBOPUTENHHO, HEYIOBIETBOPUTEIHHO.
OO11ast OIICHKA 332 POMEKYTOUHYIO aTTECTAIIMIO MPEICTABISICT COOOM CpefHee 3HAUYCHUE MEXKy MOJYYCHHBIMH OIICHKAMH 32
BC€ OIICHOYHBIE CPEICTBA MPOMEKYTOUHON aTTeCTalIUU.
B ciy4uae HEBO3MOXKHOCTH YCTaHOBJICHUSI CPEHETO 3HAUCHUS OICHKH 32 MPOMEXKYTOUHYIO aTTEeCTAIMIO (HAPUMeEp, «XOPOIIO»
WIH «OTIUYHO»), WTOTOBas OIEHKAa BBICTABIICTCS HK3aMEHATOPOM, WCXOIs W3 MPHUHIUIIA CIPABEAJIMBOCTH H
OECIPUCTPACTHOCTH Ha OCHOBAHMHM OOINETO BIIEYATICHHS O KAadeCTBE W JOOPOCOBECTHOCTH OCBOCHHSA OOYYarOIINMCS
JUCIUTUTAHBI (MOIYJIIS).

Buas! orieHok:

Jist 3agera:

3a4yTeHo

He 3auteno

s sx3ameHa:
OTau4HO

Xopo1o

VY 10BIIETBOPUTEIBHO
He ynoBnerBopurensHo

4. OueHOYHbIE CPEACTBA, MOPSAOK HX MPUMEHEHHUs 1 KPUTEPUH OLIEHNBAHHUSA
4.1. OueHoYHbIE CPeICTBA TEKYIIEr0 KOHTPOJIS

4.1.1. TectupoBaHue

Tema 1. OcHoBblI s13b1Ka CH++

Tema 2. Yrpasnsronie KOHCTPYKIIUH

Tema 3. Ykazaremnu, CChUTKA, MACCUBBI U TEKCTOBBIE CTPOKHU

Tema 4. OyHKITUH

Tema 5. CTpyKTYpbl, 00beAUHEHHS U TIEPCUUCICHHS

Tema 6. Knaccel 1 00beKTHI

4.1.1.1. Ilopsaaok npoBeaeHuUsl.

TecTupoBaHye IPOXOJUT B MHUCHMEHHOW (pOpME WIM C HCIOJIB30BAaHHEM KOMITBIOTEPHBIX CpeAcTB. OOyJaroImuiics moayvaet
ONpe/eIEHHOe KOJIMYECTBO TECTOBBIX 3afaHWil. Ha BBIONHEHHWE BBIACISICTCS (DUKCHPOBAHHOE BpPEMsS B 3aBHCHMOCTH OT
KoJMuecTBa 3ajaHuil. OLieHKa BBHICTABIISIETCS B 3aBUCUMOCTH OT MPOLEHTa MPaBUJILHO BBINOJHEHHBIX 3aJaHuil. TectupoBaHue
MIPOBOJUTCS 10 BapuaHTaM. B kaxom Bapuante — 20 TECTOBBIX 3aJlaHUH.

Hmxe npuBeneHs! mpuMepHbIe 3a1anns. [1omHbI OaHK TECTOBBIX 3aJaHUH XPaHUTCS Ha Kadeape.

4.1.1.2. Kpurepum oneHUBaHUSA
O1eHKa «OTIMYHOY» CTABUTCH, ec/Ii o0y4yaronuiicss Hadpan:
86% TpaBUILHBIX OTBETOB U OoJIee.
O1eHKa «XOPOLI0» CTABHUTCS, ec/Ii 00yUarouuiicss HadpaJ:
Ot 71% 10 85 % npaBUIBHBEIX OTBETOB.
OueHka «y10BJIETBOPUTEIbHO» CTABUTCH, €CJIH 00yUyalomuiicss HadpaJu:
Ot 56% 1o 70% npaBUABHBIX OTBETOB.
OueHka «Hey10BJIeTBOPUTEIbHO» CTABUTCS, ecJIi 00ydalouuiicss HaopaJ:
55% npaBUIBHBIX OTBETOB U MEHEE.



4.1.1.3. Conep:xaHne OlIeHOYHOTO CPeACTBA
Tewmsr 1-6
DopMyIUpPOBKA 3a1aHUS
1. Kaacce - aro:
a) m000# TUTI TaHHBIX, OMPEIeNISIEMBIN TTOJIH30BATEIIEM
0) THII JaHHBIX, OTIPEIeIIEMBIN TTOTH30BATEIIEM U COUCTAIOMNHI B cebe mJaHHBIe M QYHKINH X 00paboTKH
B) CTPYKTypa, IJs KOTOPOH B mporpaMMe UMeroTcs pyHKIIHUU paboTHl ¢ HEIo
2. BoiOepuTe NpaBuJbHbIE YTBEPKIACHHUS:
a) 0 yMOJIYAaHHUIO YJICHBI KJIacca UMEIOT aTpuOyT private
0) Mo YMOJYaHHIO YJICHBI Kjlacca UMEIOT aTpudyT public;
B) YJIEHBI KJlacca UMEIOT JAOCTYIl TOJBKO K dJeMeHTam public;
') 2JIEMEHTHI Kilacca ¢ aTpUOyTOM private JOCTYIHBI TOJIBKO YJIEHaM Kiacca
3. [lepeonpenenenue onepanuii nMeeT BUA:
a) UMs_KJacca, KIF0YeBOe CIOBO operation, CHMBOJ OTIepainu
0) uMs_KJacca, KIIF0YeBOE CIOBO operator, CHMBOJ OMEpPAaIii, B KPYTIBIX CKOOKaX MOTYT OBITh YKa3aHBI apT YMEHTHI
B) UMS_KJ1acca, KJII0UeBOE CIOBO operator, CITUCOK apryMEHTOB
T') UMsl_KJlacca, Ba IBOCTOYHS, KIIOUEBOE CIOBO operator, CHMBOJ ONEpannn
4. O0BbeKT - 3TO
a) mepeMeHHas, coJiepkalas ykasaTeiab Ha KJIacc
0) ’K3eMILIAp Kiacca
B) KJIacC, KOTOPbIH COAEPKUT B ceOe TaHHbIE U METOJBI UX 00pabOTKH
5.Tect. Unenamu kJjacca MOTYT ObITh
a) KaK rnepeMeHHbIe, TaKk U QYHKIMH, MOTYT OBITh OOBSIBICHBI Kak private u kax public
0) TONBKO (yHKIMH, OOBSIBJICHHBIE KaK private
B) TOJIBKO MIEpEeMEHHBIC U (YHKIHH, 00BIBICHHBIC KaK private
T') TOJIBKO NepeMeHHbIe U QyHKINHU, 00BSIBICHHBIC Kak public
6. Uto Ha3pIBaeTCs KOHCTPYKTOPOM?
a) METOJ, UM KOTOPOTO COBIAJACT C NMEHEM KJlacca U KOTOPBIM BBI3BIBACTCSI aBTOMATHIECKHU MPHU CO3/TaHUH 00BEKTa
KJacca
0) MeTox, MMl KOTOPOTO COBHAJAeT C MMEHEM KJIacca M KOTOPBIH BBI3BIBACTCSA aBTOMATHUYECKHU NTPU OOBSIBICHUH
Kyacca (10 co3gaHus o0beKTa Kiiacca)
B) METO/I, UMl KOTOPOTO He00s3aTeIbHO COBIIA/aeT C UMEHEM KJIacCca M KOTOPBIH BBI3BIBAETCS MPHU CO3JIaHUH 00 beKTa
Kjlacca
T') METOJ, UM KOTOPOTO COBMAJIaeT C MMEHEM KjIacca U KOTOPHIM HEOOXOAUMO SIBHO BBI3BIBATH U3 TOJIOBHOM
MporpaMMBbl IpH 00BABICHUH 00BEKTa KiIacca
7. BbiOepuTe npaBuJibHbIEe YTBEPKIAEHUS
a) y KOHCTPYKTOpa MOTYT OBITH ITapameTphl
0) KOHCTPYKTOpP HACIEIyeTCs, HO JIOJKEH OBITH MeperpykeH
B) KOHCTPYKTOP JOJDKEH SIBHO BBI3BIBATHCS BCErja nepes oObsBICHHEM 00beKTa
I') KOHCTPYKTOP BBI3BIBACTCS aBTOMAaTHUECKHU NPU 00BSIBICHUH 00BEKTA
1) 0OBsIBICHNE KAXJO0TO Kjlacca JOJDKHO COJEpKaTh CBOM KOHCTPYKTOP
€) eCliM KOHCTPYKTOP HE CO3/IaH, KOMIHUJISTOP CO3/]aCT €r0 aBTOMATUYECKH
8. OTMeThTE NPpaBUHIIbHBIE YTBEPKIACHHUS
a) KOHCTPYKTOPHI Kilacca He HaclleIyITCs
0) KOHCTPYKTOPOB KJiacca MOXKET ObITh HECKOJIbKO, HX CHHTAKCUC OIpeJIeseTCsl IPOrpaMMHUC TOM
B) KOHCTPYKTOPOB KJIacCa MOXET OBITH HECKOJIbKO, HO UX CUHTAKCHUC JOJI’)KCH MOAUYUHATHCA MMpaBUjIaM NEPETrpy 3KU
byHKIIHII
I') KOHCTPYKTOP BO3BpallaeT yKa3aTesb Ha 00BEKT
J1) KOHCTPYKTOp HE BO3BpAIllaeT 3HAUCHHE
9. Uto Ha3bIBaeTCs AeCTPYKTOPOM?
a) METOJ, KOTOPBIH YHHUTOXKAET 00BEKT
0) MeTO/, KOTOPBIH yaansieT 00beKT
B) METOJI, KOTOPBII 0CBOOOKIaeT MaMATh, 3AaHUMAEMyI0 00BEKTOM
r) cucteMHasi QyHKIHS, KOTOpas 0CBOOOXKIaeT MaMsITh, 3aHUMAEMYI0 00BEKTOM
10. BpiOepuTe npaBuJibHbIE YTBEPIKIEHUSI
a) AECTPYKTOP - ITO METOJ Kilacca, NPUMEHSIeMBbIH JUIsl yalieHus: 00beKTa
0) IECTPYKTOp - 3TO METOJI Kjacca, MPUMEHSIEMbIH JJIsl 0CBOOOXKICHHS MaMsITH, 3aHUMAaeMOi 00bEKTOM
B) AECTPYKTOP - 3TO OTAENbHAs (YHKIHS TOJTOBHOW MPOTPAaMMBI, MPUMEHIEMas I OCBOOOXKICHHS MaMsATH,
3aHUMaeMOi 00bEKTOM
I') IECTPYKTOP HE HaclielyeTcs
J1) AECTPYKTOP HACIEAYeTCs, HO JIOJDKEH OBITH MeperpyxeH
11. Yro Ha3bIBaeTCs HACAeJOBAHUEM?



a) 9TO MEXaHU3M, ITOCPEACTBOM KOTOPOTO NMPOU3BOAHBIN KJIACC MOJIYyYaET JIEMEHTHl POJUTEIBCKOTO U MOXKET
JOTIOJIHATH JTU00 U3MEHITh UX CBOICTBA M METOMIBI

0) PTO MeXaHMU3M TIepeoTpeieIeHNus METOJ0B 0a30BOT0 Kiacca

B) 3TO MEXAaHHU3M, IIOCPEJICTBOM KOTOPOTO MPOM3BOAHBIN KJIacC MOIy4YaeT BCe Mo 0a30BOTO Kilacca

') 3TO MEXaHU3M, TOCPEACTBOM KOTOPOTO NMPOU3BOAHBIN KIACC MOTYYaET 3IEMEHTHI POJUTEIBECKOTO, MOXKET UX
JIOTIOJIHUTH, HO HE MOXET MIEPEONpEaeIUTh

12. BoiOepuTte npaBujibHOe 00bABIEHNE MPOU3BOIHOI0 KJacca

a) class MoreDetails:: Details;

0) class MoreDetails: public class Details;

B) class MoreDetails: public Details;

r) class MoreDetails: class(Details);

13. BoiOepuTe npaBUIbHbBIC YTBEPKACHHSA:

a) eCJIM AJIEMEHTHI Kjlacca 0OBSBICHBI KaK private, TO OHHM JOCTYIIHBI TOJIbKO HaclIeIHUKaM Kjacca, HO He BHE IIHUM
GyHKIHAM

0) ecim 3JIeMEHTHI Kilacca 0OBABICHBI KaK private, TO OHM HEJOCTYNHBI HU HaclIEHUKAM KjIacca, HU BHEITHUM
GyHKIHAM

B) €CIIH DJIEMEHTHI OOBSIBICHBI Kak public, TO OHM JOCTYNMHBI HaCIeTHUKAM KJlacca, HO HE BHEIIHUM (DYHKIHAM
') €CJIH 3JIEMEHTHI 00BSIBICHBI Kak public, TO OHM TOCTYIHBI ¥ HACIEJHUKAM KJlacca, I BHENIHUM (YHKIUSAM
14. Bo3Mo0OKHOCTH M c10c00 o0pameHus NPOU3BOJAHOIO KJjacca K 3JjieMeHTaM 0a30BOro omnpeaesasercs

a) KJIIouaMu goctymna: private, public, protected B Teje mpou3BOJHOIO Kiacca

0) TOJIBKO KJIIOUOM JoCTyTa protected B 3arojoBke 0OBSIBICHUS MPOU3BOIHOTO Kiacca

B) KJIOYaMH JlocTyna: private, public, protected B 3arosioBke o0bsiBIIeHHS TPOU3BOJIHOIO Kilacca

') KJIIouaMu goctymna: private, public, protected B Tene 6a3oBoro kiacca

15. BeiOepuTe npaBUJIbHBbIE COOTBETCTBHS MekKAY cnenuGpuKaTopoM 0a30BOro Kjacca, KJIHOYOM A0CTYyNa B
00bsIBJIEHHY MPOU3BOJAHOIO Kjacca U NPaBaMu JOCTYNAa MPO3BOJHOI0 Kjacca K 3JieMeHTaM 6a30BOro

a) KJIto4 joctyna - public; B 6a30BoM kiacce: private; nmpaBa JocTyla B IPOU3BOJHOM Kiiacce - protected

0) k04 nocTyma - M000i; B 6a30BOM Kiacce: private; mpaBa J0CTyla B IIPOMU3BOJHOM KJlacce - HET MpaB

B) KJIFOY AocTyma - protected mim public ; B 6a30BoM Kkiacce: protected; mpaBa gocTymna B MPOU3BOJIHOM KJlacce -
protected

') KJII0Y JTOCTyIa - private; B 6a30BoM kiacce: public; mpaBa gocTyna B mpoU3BOJAHOM Kiacce - public

1) KJII04 JocTyna — n000i; B 6a30BOoM Kiacce: public; mpaBa qocTyna B MIPpOU3BOAHOM KJIacce — TaKHE )K€, KaK KJII0Y
J0CTyTa

16. ipy:xecTBeHHass GyHKIHSA - 3TO

a) GyHKIUS APYTroro Kjacca, Cpeau apryMEHTOB KOTOPOW €CTh 2JIEMEHTHI TAaHHOTO Kjacca

0) dyukuus, o0ObsIBICHHAS B Kjacce ¢ aTpubyToMm friend, HO He ABJIAIOIIASCS YICHOM Kjacca;

B) GpyHKLHMSI, SBJISIIONIASICS YJIEHOM Kilacca U o0bsiBiieHHas ¢ atpubyrom friend;

r) GyHKIMS, KOTOpasi B IpyTrOM Kjacce 0ObsABIEHA KaK APYKECTBEHHAS JaHHOMY

17. BoiOepuTe npaBuJbHbIe YTBEPKIACHHS:

a) ojiHa QYHKIHS MOXET OBITh APYKECTBEHHON HECKOJBKUM KiaccaM

0) npyxxecTBeHHas: QYHKIIUS HE MOKET OBITh OOBIYHON (pYHKIIMEH, a TOJTBKO METOJOM IPYTroro Kiacca

B) ApyXecTBeHHass QyHKIMs OOBABISETCS BHYTPH Kilacca, K 3JIEMEHTAM KOTOPOTO i HyKeH J0CTyIl

') ApyXeCcTBeHHAas PYHKIHS HE MOXET OBITh METOJIOM APYroro Kiacca

18. Illady0H pYyHKUMHU - ITO...

a) onpenesicHue GyHKIMHU, B KOTOPOH THIy 00padaThIBACMbIX JAHHBIX MPUCBOCHO YCIOBHOE 0003HAUCHHUE

0) nporoTum GpyHKIHH, B KOTOPOM BMECTO UMEH NMapaMeTPOB YKa3aH yCJIOBHBIH THII

B) ompejenieHue GYHKIIMH, B KOTOPOM yKa3aHbl BO3MOYKHbBIE BAPUAHTHI THIIOB 00pabaThiBaeMbIX MapaMeTPOB

r) onpenesieHne GyHKIIMH, B KOTOPOM B IPOTOTHIIE YKa3aH yCJIOBHBIN THUII, a B ONIPEACIICHUH yKa3aH bl BADHAHTHI
TUIIOB 00padaThIBAEMBIX MapaMeTPOB

19. lna pocryna k 3j1eMeHTaM 00beKTa HCIOJIb3YIOTCH:

a) mpu oOpameHnn yepe3 nMs 00beKTa — TOYKa, NpU 0OpaNIeHUH Yepe3 yKa3aTelb — Olepamus «->»

0) npu oOpamieHnn 4yepes uMsl 00beKTa — J1Ba JIBOCTOUHSI, IpH 0OpallleHNH Yyepe3 yKa3aTesb — ONepaius «ToOUKa»
B) Npu oOpalieHNun Yepe3 uMsi 00beKTa — TOUKa, MPU 00palleHNH Yepe3 yKazaTeslb — JBa JIBOCTOUHS

') Ipu oOpamnieHnn yepe3 uMsa 00beKTa — J[Ba ABOCTOUHS, IPU OOpANIEHUH Yepe3 yKa3aTellb — Olepanus «->»
20. Hoaumopdusm — 3T0 :

a) CPeICTBO, MO3BOJISIONIEE UCII0Ib30BATh OJHO MMsI JUIsl 0003HAYEHHUs NeHCTBUIM, OOUIMX /I POJCTBEHHBIX KJIaCCOB
0) cpescTBO, MO3BOJISIONIEE B OJTHOM KJIACCE UCIOJIb30BATh METO/IbI C OJJMHAKOBBIMH UMEHAMH;

B) CPEJICTBO, [IO3BOJISIONIEE B OJJHOM KJIaCCE MUCITOIb30BATh METOJIbI C PA3HBIMM UMEHAMM JUIS BBITIO JIHCHHS
OJIMHAKOBBIX JIEMCTBUH

I') CPEACTBO, MMO3BOJISIIOLIEE MePerpyKarh GYHKIIMHU sl padOThI C pa3HBIMH THIIAMU MJIM PA3HBIM KOJUYECTBOM
apTYMEHTOB.

21. Honmumopdusm peajn3oBaH 4Yepe3 MEXaHU3MBbI:

a) meperpy3ku QyHKIHUH, BUPTYaJdbHbIX (YHKIHH, 1a0JI0OHOB

0) neperpy3ku GpyHKUNH, HACIEJOBAHUS METOI0B, NIA0JIOHOB;



B) HacJIeJI0BaHUsI METO/IOB, BUPTyaIbHBIX QYHKINH, 11a0JI0HOB

') neperpy3ku QyHKIHH, HACIeOBAHUS, BUPTYAIbHBIX (yHKIIHH.

22. BupTyaJIbHBIMHU HAa3bIBAKOTCH PYHKIMHK:

a) GyHKIIMH 6a30BOTO KJlacca, KOTOPBIE MOTYT OBITh MEPEONpPEAEICHB B IPOU3BOJIHOM KiIacce
0) pyaKnum 6a30BOTO Kiacca, KOTOPbIE HE UCMOJIB3YIOTCS B IIPOU3BOIHOM KJIacce;

B) GpyHKIHH 0a30BOT0 Kiacca, KOTOPbIE HE MOTYT OBITh IEPEOTPEACICHBI B 0a30BOM KJIacce;
r) GyHKIUH MIPOU3BOJIHOIO KJacca, IEPEeoNpeieIeHHbIe OTHOCUTEIBHO 0a30BOTO Kiacca

23. Honmumoppu3m B 00beKTHO-OPHEHTHUPOBAHHOM NMPOTrPAMMUPOBAHUM Peajiu3yeTcs:
a) yepe3 MEXaHU3MBbI Neperpy3ku (GyHKIUI U onepanuii), BAPTyaJbHble QYHKINH U 11a0J0HBI
0) uepe3 MeXaHHM3MBbI Neperpy3ku (GyHKIHH 1 onepanuii) u mabIoHbI;

B) uepe3 BUPTyajbHbIe QYHKIUU U MIAOIOHBI;

') 4yepe3 MeXaHU3Mbl neperpy3ku (GyHKIUN 1 onepannii) ¥ BUPTyalbHble GYHKIIMU

24. YkaxkuTe cBOIiCTBA H MeTOJbl, JOCTYIIHbIe BHEIIHUM (PYHKIHAM

a) health, armo

monstr(int he, int arm);

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

0) int color;

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

B) health, armo, color

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

r) int color;

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

Tema 1. OcHOBHI s13b1Ka C++

Tema 2. Ynpapasiouye KOHCTPYKIHUH

Tema 3. Yka3zarenu, CCBUIKH, MACCHUBBI M TEKCTOBBIE CTPOKH
Tema 4. ®yHkuUU

Tema 5. CTpyKTYpbl, 00BEINHEHHS U TIEPEUUCICHHS

Tema 6. Knaccer 1 00beKTHI

4.1.2.1. Ilopsiaox npoBeeHMsI.

JlaGopatopHbie paboThI MPOBOSATCS B YaChl ayAUTOPHON pabOTHI.
Ilepen BbIMONHEHHEM KaXI0M pabOTHI CTYIECHTHI-OakalaBphl JOJDKHBI HPOpaboTaTh COOTBETCTBYIOIIMH MaTepHal,
HCIOJIb3Yd KOHCIICKTBI TCOPECTUYCCKUX 3aH5[TPII>i, MEPUOANICCKUE U3JTaHuA, y‘Ie6HO-MeTOI[I/I‘IeCKI/Ie HOCO6I/I$I n y‘-Ie6HI/IKI/I.
ITo OKOHYaHUU 3aHATUH CTYICHTHI O(OPMIIAIOT OTYET 110 KaXKI0H paboTe, CoOII0aast CIeayomyo hopmy:
HammeHoBaHmE TEMEI,
Lenb paGoTsl;
3anmaHue U coiepKaHue BRITIOJHEHHOH paboTHI,
[MuceMeHHBIE OTBETH Ha KOHTPOJBHEIC BOTIPOCHL.
BrIBOIBI IO TIpOIEIaHHOI padoTe.
CHI/ICOK HUCIIOJIb30BAHHBIX UCTOYHUKOB.

4.1.2.2 Kputepum oueHUBAHUS

OlueHKa «OTJIUYHOY» CTABUTCS, €CJIH 00yYalomuiics:

IIpaBunbHO BBINOMHUI Bce 3ajJaHuA. IIpoJeMOHCTpUpOBal BBICOKUII ypOBEHb BIaJeHHs MaTepuanoM. IIposBieHs
MIPEBOCXO/IHBIE CIIOCOOHOCTH MPUMEHSTH 3HAHUS U YMEHHUS K BBITTOJIHEHUIO KOHKPETHBIX 3aIaHUH.

OueHka «X0pouIo» CTABUTCSH, €CJIU 00y4aAIOIIHIiCH:

[TpaBuibHO BBIOIHWI OOJNBIIYIO YacTh 3anaHuid. [IpucyTcTByloT He3HauMTenbHbIE ommOku. [IporemMoHCTpHUpOBaH XOpomMid
YPOBEHb BilaJieHns1 MatepuaioM. [IposiBieHsI cpeaHne criocOOHOCTH NIPUMEHSTh 3HAHNS M YMEHUS K BBITIOJIHEHUIO KOHKPETHBIX
3a/1aHui.

OneHKa «yA0BJIETBOPUTEIbHO» CTABUTCS, €CJIM 00ydaromuics:

3amaHus BRITOJIHMII OoJiee yeM HamoJIOoBUHY. [IpHCYTCTBYIOT cepbé3HbIe ommOKH. [IpoeMOHCTPHPOBAH yIOBICTBOPUTEIBHBIN
YPOBEHb BIaJeHHS MaTepuanoM. [IposiBieHsl HU3KHE CIIOCOOHOCTH IPUMEHSATh 3HAHUSA M YMEHHS K BBIITOJHEHNIO KOHKPETHBIX
3a/laHui.

O1eHKa «HeYAOBJIEeTBOPUTEIbHO» CTABUTCH, €CJIM 00ydarommiics:



3amaHus BHINOJIHWI MEHEE YeM HamoJOBUHY. IIpomeMOHCTpHUpOBaH HEYIOBICTBOPUTENBHEIA YPOBEHb BIIQJCHUS MAaTEPHAIIOM.
[IposiBieHBI HeTOCTaTOYHBIE CIIOCOOHOCTH IPUMEHSTh 3HAHWS M YMEHHUS K BBIITOJTHEHUIO KOHKPETHBIX 3a1aHIH.

4.1.2.3. Conep:xaHne OLlEHOYHOT'0 CPeACTBA
Tewmsl 1-6

Jlabopamopnasn paboma 1. Ocnoswt azvika C++.
1. Bemure 0603HaueHNS M OOBSBUTE MIEPEMEHHEIC X, Y, Z ¥ S. 3alUIIATE HHCTPYKIMH, KOTOPHIE IPHUCBANBAIOT IepeMEeHHOIT "X
3HadeHue -25.6, mepemenHol "y" 3HaueHne 128, a 3HaUeHHE ITepeMeHHOi1 ""Z" BBOAWUTCS C KIIaBHATYpHL. Beraucnure cymmy
3HAYCHUH TPeX BEIMYHH 10 PopMyIIe: s=X+y+z.
BriBeauTe pe3ysbTaT Ha 3KpaH B BUIE:
X=-25.6
y=128
You enter z=1
Summa: s=103.4
2. OnpenenuTs TUI 33AaHHBIX BBIPQKEHUH 1 HAWTH nX 3HaYeHUsl. COCTaBUTh CHCTEMY TECTOB M BBIYHCIIUTH MOJTYYCHHOE
BBIpa)KCHHUE 11 HECKONBKUX 3HAUYCHHH N M M, ONPEAEINTh IIPU KaKUX N 1 M BBIpaXXCHUE HE MOXET OBITh BEIYHCIEHO. [Ipn
BBINTOJTHEHNH 33/IaHUN HA CPABHEHMS, NCIIOJIb30BATh TEPHAPHYIO ONEPALIHIO.
a) k=n+(++m);
0) m-->n;
3. 3anmcats BBIpa)Ke€HHE, 3aBUCSIIEE OT KOOPIUHAT TOUKH X U Y U pH-
numaroinee 3HaueHre TRUE (t win 1), ecnu Touka npuHAAISKHUT BoiaeneHHo# obnactu ,u FALSE (f unu 0), ecnu He
MIPUHAJICIKUT. Pe3yJ'II)TaTI)I BBIYHCIICHUM BBIBECTH Ha II€UaTh. HpI/I BBITIOJTHCHUHU 3aaHUs UCII0JIB30BATh NIEPEMCHHYTO
JIOTHYECKOTO THIIA, a HE YCIOBHBII onepaTop.

Jlabopamopnas paboma 2. Ynpasnaioujue KOHCmMpyKuyuu.

Yacmy 1. Hanucath nporpaMmy, pealu3yIomyo airopuT™ (B COOTBETCTBHY C BAPHAHTOM) U3 JJabopaTopHOil paboTht No 1.
Yacmo 2. BeIOIHUTL 3a1aHUSA:

1. OowsBuTe Iepemennyro radius Tuma float, mepemennyro f Tumna float co 3HadeHneM 3,14, IepeMeHHYTO S — TUTOMANb KPyTa,
TIEpEMEHHYIO C — [UIMHA OKPYKHOCTH. 3HaueHue radius BBOJWT MOIH30BATEIb.

PaccunTath muromanp Kpyra u IIHHY OKPYKHOCTH, 3aIHCaTh B IEPEMEHHBIC C H S, BRIBECTH PE3yJIbTaT Ha DKPaH.

2. [Nomp3oBatenb BBOAUT KOA(PGHUIIMEHTH KBAAPATHOTO YpaBHEHHS: a, b U

c. PaccunraTs quckpumuHaHT d. Ecii IUCKpUMUHAHT MEHBIIE HYIIS, BRIBECTH COOOIIEHHE O TOM, YTO KOpHei HeT. Ecin
JUCKPUMHHAHT paBeH HYJII0, PACCUUTATh U BEIBECTH OAMH KOpeHb X. VIHaue paccuutats KOpHHU X1, X2.

3. IToxcuuTaTh B IIMKJIE KBaAPAThl M KyObl 4HCEN OT -5 10 5, BHIBECTH HA IKPaH.

4. Tlonp30BaTeNb BBOAUT YHKCIIA C KJIABHATYPHI 10 TEX MOP, MOKa He OyAET BBEICHO NEPBOE OTPHUIIATEILHOE YKCII0. BhiBecTr Ha
9KpaH CyMMY YHMCEJ, BBEJIEHHBIX MOJIb30BaTeNeM: a) 0€3 yueTa OTPUIATeILHOTO YnCia; 0) ¢ y4eTOM OTPUILIATENBHOTO YHCIA.
5. Ilonp30BaTens BBOIUT JBa YKCIA: X U Y U HOMEp ACUCTBUS: | — MOJACUNTATh CYMMY, 2 — IIOJICUNTATh Pa3HOCTb. Eciu BBeJeH
HEKOPPEKTHBIN HOMED JIEHCTBUS, BRIBOJAUTH MpeIynpexaaoliee coodmenue. MiHaue paccunTaTh pe3ysibTaT U BHIBECTH Ha
9KpaH.

Yacms 3

PeanmzoBaTh Ha C++ KaNbKyIATOpP C BO3MOXKHOCTHIO BEITIOTHEHUS YETHIPEX apu(YPMETHISCKUX ACUCTBHHA. Y MOIH30BATEINS
3alpanBaTh apryMEHTHI U 3HAK orepanuy (CUMBOI). [IporpaMMy «3allMKINTE)» — TIOCIE BBIBOAA Pe3yibTaTa Mpeuiarath
TOJTF30BATEIO TPOU3BECTH BEIUUCIICHHS €IIe pa3. BbIxo w3 mporpaMMel MPOU3BOANTE 110 HAXKATHIO KIABUINHU (. OCYIIECTBUTH
MIPOBEPKH:

1) neneHus Ha HOJIb (B ATOM CJIy4ae BBIBOAUTH MPEIyNPESIKIAIOIIEe COOOIICHHIE U 3aMpaliuBaTh JeIUTeIb eiie pas); 2)
KOPPEKTHOCTH BBOJIa 3HAaKa Omeparu (B 3TOM ClIydae MPOCUTh BBECTH KOPPEKTHBIN 3HAK OMEPAIHH).

ITpumep paboTHI ¢ TPOTPaMMOIi:

Bseaure nepsblii onepana: 5

Bgenure BTopoit onepana: 0

Beemute 3HaK onepanuu: /

Ha Hosb AeauTts Henn3s!

Beeaure BTOpOit onepann;: 2

Pesynbrar: 2,5

Haxxmute mr00yI0 KIIaBUITY TSI TPOAOIDKEHUS (BBIXO - (). ..

Beeaure nepsblit onepan: 3

Bgenure BTOpOii onepana: 2

Beeaure 3Hak onepanuu: %

HexoppekTHO BBeeH 3HAK onepanuu!

Beeaure 3HaK onepanuu: ?

HexoppekTHO BBeeH 3HAK onepanuu!

BBenute 3nak onepauuu: +

Pesynbrar: 5

HaxxmuTe m00yI0 KIIaBUILY ISl TPOAOIDKEHUS (BBIXO - (). ..



Jlabopamopnas padoma 3. Ykazamenu, cCblIKU, MACCUBHL U MEKCHIO8ble CIPOKUL.

VYka3zaTenu 1 MacCUBbI

B s3p1ke C/C++ ums (MAeHTHPHUKATOP) MacCHBA ABIISETCS yKa3aTeJIeM Ha ero HyJleBOH 31eMeHT. JpyriuMu clioBamMu, eciiy,
HaTpuMep, onrcaH MaccuB : int a[10]; , To ero nums a — 310 TOXKE camoe, uTo u &a[0], a eCITi IPIUMEHUTH OTIEPAITHIO
pasagpecanuu (*) K IMEHH MacCHBa, TO OJIYYIHM €0 HYJIEBOH AJIEMEHT, TO €CTh CICIYIONIHE BA BHIPaKEHHS YKBHBAJICHTHBI:
*a u a[0] Taxxke, kak u: a u &a[0].

Tak Kak aJIeMEHTBI MacCHBa BCET/Ia PACIIONIaratoTCsl B CMEXKHBIX 00JIaCTSIX MaMsITH, TO3TOMY AOCTYII K KaKAOMY 1-MY 3JIEMEHTY
MOYKHO OCYILIECTBHUTB, CMellas yKazaTelb a Ha 1 Mo3UIKH. JIpyruMu cioBaMu, 3anuch afi] MOXHO 3aMeHSTh Ha *(a+i).
AHAaJIOrN4YHO MOKHO OITMCATh YKa3aTellb, IPUCBOUTH €My aJIpec Hayajla MaccHBa U paboTaTh C MaCCUBOM 4epe3 yKa3aTelb,
cMellas ykaszaTesb Ha 1, TeM caMbIM Iepexo/is K O4epeTHOMY JIEMEHTY MacCHBa.

OTOT crOco0 MPOUILTIOCTPUPOBAH B CICAYIOIIEM IIpUMEpE.

Ho cymiecTByrOT 1 OTIHYISI MACCHBa OT yKa3aTessl: IMs MacCHBa HE MOXET HH Ha YTO yKa3bIBaTh, yKa3aTellb, B OTIHYHE OT
MacCHBa, MOXHO IIEPEHATIPAaBUTH Ha JIO0YIO APYTYIO MIEpEMEHHYIO TaKOTO JKe THIIA, & MACCHB — HET, MAaCCHB BCETa YKa3bIBACT
Ha CBOU HYJIEBOM 3JIEMEHT.

3amanne

1. Onmcats 2 yka3zarens Ha HeNbIi THI. BeIIenuTs 11 HUX JHHAMUYECKYTo MaMsATh. BBeCTH 3Ha4CHNS B BBIIEICHHYIO AMSTh C
KJIABUATYyphl. Y MEHBIINTH B 2 pa3a 1-yio NepeMeHHYIO.

2. Omnucarts 2 yKka3zarels Ha BEIECTBEHHBIN TUIL. BBIACINUTD U1l HUX IMHAMUYECKYIO MTaMsTh. BBecTH 3HaueHNs B BBIJICJICHHYIO
MaMsATh C KJIABUATYPHl. YBEIHYHUTH B 2 pasza 1-yio IepeMeHHYIO.

3. Omucatpb 3 ykaszarelisi HA CHMBOJIBHBIN TUIL. BBIAEINTH U1l HUX AMHAMUYECKYIO TTaMsITh. BBeCTH 3HaU€HHMs B BBIACICHHYIO
MaMsATh C KJIABUATYPBHI.

4. Omnncartsp 2 yka3zaress Ha JIOTHYECKUH TUIL. BBIAENINUTh U1 HUX AMHAMUYECKYIO namsITh. [IpucBonTh 3HaueHus true u false B
BEIJICIICHHYIO TIAMSITb.

5. OnmcaTp 2 ykazaTelsi Ha UeNbIid THI. BEIIennuTs IS HUX AMHAMHYECKYIO MaMsTh. [[pUCBOUTH MPON3BONBHBIC 3HAUCHUS B
BEIJICIICHHBIC SYCHKHU B OIIepaToOpe MPHUCBOCHUSI.

6. OnmcaTp 3 ykazaTelsl Ha BEIIECTBCHHBIN TUIL. BBIIENINUTh IS HUX JUHAMUYECKYIO MaMsTh. [[pUCBOUTE MPON3BOIBHEIE
3HAYCHUS B BBIICIICHHBIC STICHKH B ONIEpaTOpe MIPUCBOCHUS. Y MEHBIIIUTH B 2 pa3a 1-yio mepeMeHHYIO.

7. Ommcatp 1 ykazaTens Ha CHMBOJBHBIA THIL. BBIIEIUTS IS HETO TUHAMUYECKYIO TaMATh. [IpICBONTE POM3BOIEHOE
3HAUYEHHE B BHIJICJICHHYIO SUEHKY B OIlepaTope MPHUCBOCHHUS.

8. Onmcatp 2 ykazaTels Ha LeJbId TUIL. BeIOenuTs Ui HUX JMHAMAYECKYI0 ITaMsiTh. BBeCTH 3HaUeHHS B BBIICIICHHYIO TaMSTh C
KJIaBUaTypsbl. [JoMEHSITh MECTaMu UX 3HAYCHUSI.

9. Omucatpb 2 ykaszarelisi Ha BELIECTBEHHBII THIT. BBIIENUTD sl HUX TUHAMHYECKYIO NaMsTh. BBeCcTH 3Ha4eHUsI B BBIJICICHHYIO
NaMsTh ¢ KIaBuatypbl. [IoMeHATh MeCcTaMH UX 3HAYCHUSL.

10. Onucatp 3 ykazaTesst HA CUMBOJIBHBIH THIT. BBIIETUTD U1 HUX JUHAMHYECKYIO aMsiTh. BBeCTH 3Ha4eHUs B BBIACICHHYIO
MaMATh ¢ K1aBHATYpHI. [JOMEHATh MecTaMu 3HAYCHUS MEPBHIX 2-X MePEMEHHBIX.

11. Co3maTh qMHAMHUYECKHE MACCUBBI, HCIIONB3YS YKa3aTelld. 3alaH OJHOMEpHBIH MaccuB a (n). Haiftu xomudecTBo, Bce HOMepa
1 TIPOM3BEICHHE DIIEMEHTOB MacCHBa MEHBIITUX

12. Co3nmaTh qUHAMUYECKHE MACCUBHI, HCIIONB3Ys yKka3aTenu. Jlano 2 maccuBa x(n) ¥ y(m). CKOJNBKO pa3 BCTpedaeTcss BTOPOH
AJIEMEHT MEPBOTO MaccHBa X(n) BO BTOPOM MaccuBe y(m).

13. Co3aTh qHAMUYECKHE MACCUBHI, HCITONB3Ys YKa3aTeld. B KakoM U3 BYX MTaHHBIX MaccHBOB p (n) q(n) Oonpiie
OTPHUIATEIIBHBIX 3JIEMEHTOB?

14. Co3naTh JTUHAMUYECKHE MACCHUBHI, HCIIOB3Ys yKa3aTenu. JlaH Maccus p(n).

Kaxk1plit 11010)KUTEIIbHBIN 3JIEMEHT B HEM BO3BECTH B KBapaT. OCTalIbHBIE JJIEMEHTBI OCTABUTh IIPEKHUMHU.

15. Co3naTh TMHAMUYECKHE MAaCCHBBI, UCIIONB3YS yKa3aTeln. 3a/iaH OJTHOMEPHBINH MaccuB a (n). HaliTu HoMep mocienHero
AJIEMEHTA MEHBILIETO 33J]aHHOT0 YKcIa betta, KOJMMYeCTBO MOJOKUTEIbHBIX JIEMEHTOB U CYMMY 3JIEMEHTOB OOJIBLIMX 3.

16. Co3aTh qMHAMUYECKHE MACCUBHI, HCITONB3Ys YKa3aTeln. B kKakoM U3 BYX MTaHHBIX MaccHBOB p (n) q(n) Oonpiie
TIOJIOKUTEIBHBIX JIEMEHTOB?

17. Co3pnaTh AMHAMUYECKHE MacCHBBI, UCIIONB3Ys yKa3arenu. [lano 2 maccuBa X(n) 1 y(m). CKoIbKO pa3 BcTpedaeTcs HepBblii
AJIEMEHT MEPBOTO MaccHBa X(n) BO BTOPOM MaccuBe y(m).

18. Co3aTh AMHAMUYECKHE MacCHBBI, UCIIONB3Ys yKa3arenu. [lan maccus 1(n).

Kaxxnpiii anement paBubiit 0 B HeM 3aMeHUTh Ha 1. OcTanbHble OCTaBUTh MPEKHUMU.

19. Co3naTh THHAMUYECKHE MAaCcCHBBI, HCIIONIB3YS YKa3aTelu. 3aaH OJJTHOMEPHBIN MaccuB a (n). Halitn HoMep mocnenHero
3JIeMEHTa PaBHOTO 5 M IIEPECTaBUTH €0 C IIEPBHIM IEMEHTOM MaccuBa. Haiitu cpexnee apudpmeTnaeckoe 3IeMEHTOB MacCHBa
OoNpIMX 3a1aHHOTO Yncia alfa.

20. Co3naTh TMHAMUYECKHE MAaCCHUBBI, HCIIONIB3YS YKa3aTelu. 3aJaH OJJHOMEPHBII MaccuB a (n). Haiitn Homep mocieaHero
MTOJIOKHUTETHHOTO JIEMEHTA U IIEPECTABUTH €r0 C MEPBHIM AIEMEHTOM MaccuBa. HaliT KOJTMYECTBO M CyMMY 3JIEMEHTOB
OTPHUIATEIIbHBIX MAaCCHBA.

Jabopamopunan padboma 4. Pynkyuu.
1. danel gncna a,b,c,d. [Tomyauts x=max(a,b), y=max(c,d), z=max(x,y).
Brruncnenne max(k,m) (6onpmero u3 nsyx uncen k,m) ohpopMuTh QyHKIMEH.



2. Odpopmuth GyHKIHIO Step(X,n) OT BEMIECTBEHHOTO X H IIEJIOT0 N, BEIYHUCIAIONTYIO (Yepe3 MOCIeI0BaTeIbHOS YMHOKEHHUE) XN
U TIPOBEPHTH €€.

3. JlaHBI KOOPAWHATHI BEPIINH JBYX TPEYTOJIbHUKOB. OTpenenuTh, Kakoil U3 HUX UMeeT OOJBIIyIO TUIoNans. Beraucienue
IUTOIIA TPEYTOJIbHUKA 0 KOOpANHAaTaM 0(hOpMHUTh PyHKIHEH.

4. aHBI 9eThIpe HATYpalbHBIX yncia. Haiitn Hanmenbpmee odmee kpatHoe (HOK) ms stux getsipex gucen. [Touck HOK nByx
gricex 0POPMHTE PYHKIIHEH.

5. JlaHbl KOOPAMHATEL N TOYEK HA IJIOCKOCTU B BUAE MacuBOB X, Y.

Haiitn HanOonee 1 HanMeHee yalieHHbIEe TOYKH. BeIancieHre paccTosHIS MEX/1y napoi Touek 0opOpMUTE GYHKIUEH.

6. Jlaubt otpesku a,b,c,d. s Kax 01 TpOHKH ATUX OTPE3KOB, U3 KOTOPHIX MOYKHO TIOCTPOUTH TPEYTOJIbHUK, Halle4aTaTh
IUIOINAAb JAHHOTO TPEyrojbHUKa. BeruucieHune miomaan TpeyrojabHUKa MO 3aJJaHHBIM CTOPOHAM X,Y,Z C IPOBEPKOM
CYIIECTBOBAHMUS TAKOT'O TPEYTOJIbHUKA OPOPMUTD (QYHKIIHEH.

7. PaccunTath NOJIHYIO IOBEPXHOCTh TPEYTOIBbHOM MUpaMUAbI, 3aJaHHOM KOOpAMHATAMU CBOMX BepluH. 1 onpeneneHus
pacCTOSHUSA MEX/y TOYKaMH B IIPOCTPAHCTBE 0hOPMHUTH (PyHKIHIO.

8. lano uncio n. [Tomy4dnTs Bece MpOCThIE IENUTENHN 3TOT0 grcia. [Ipomenypy pacto3HaHMs POCTOTO Yncia 0pOpMHUTh
otaenbHO. (HamoMHMM, 9TO MPOCTHIM HAa3bIBAETCS YHCIIO, KOTOPOE HE NMEET IIEIOYHCICHHBIX ACTUTENCH, KpOME CIUHUIIBI 1
camoro ce0s).

9. CocTaBuTh IpOrpaMMy, KOTOPask 9UCIIO, 33JaHHOE B ICCATHIHON CHCTEME CUHCIICHHS, IEPEBENIET B: @) IBOMYHYIO CUCTEMY
cuncnenns; 0) BocbkMepuuHyto. [lepeBoa B KaXKayro U3 CHCTEM CUHCIECHHUS 0(OPMHUTE OTAEIBHOHN (QyHKIIHCH.

10. JIaHBI KOOpAMHATHI BEPIIMH TPEYTOJIbHUKA Ha IJIOCKOCTH M KOOPAMWHATHI TOUKU BHYTpH Hero. HaliTu MUHUMaIbHOE
paccTosHUE OT ITOM TOYKH JI0 CTOPOHBI TpeyroyibHHKa. O()OPMUTH BEIYHUCICHHE PACCTOSIHUS OT TOYKH JI0 TPSIMOi OTAEIBHON
GbyHKIEH.

11. HaifTi BEICOTHI TPEYTOIbHUKA, 3aJaHHOT0 KOOPJMHATAMH CBOMX BEPIINH. YKa3aTh HAUMEHBIIYIO U3 HUX. /|14 onpenesneHus
CTOPOHBI TPEYTOJIbHUKA O(OPMHUTH OTAEIBHYIO (DYHKIHIO.

12. Harmucats (hyHKIMIO, KOTOpast BBIYHUCIIAET CONPOTUBIICHAE [IETH, COCTOAIIEH U3 TpeX NMpOBOAHNKOB. [TapameTpamu ee
SIBIISIFOTCS 3HAYEHHS CONPOTUBIICHHH, a TAK)XKE THUIT COSMHEHHMS — TIOCIIeI0BAaTEIbHOE M MapaiensHoe (mudpavu 1 wmm 2).
[TpoBeputs ee B paboTe, HANMCAB IPOTPAMMY C €€ UCTIOIb30BAHUEM.

13. HammcaTs mporpamMmy [UIst BBIYUCIICHUS KOCHHYCA YIJIa MEXLy BEKTOPaMH, 3aJaHHBIMU CBOUMH KOOPIHUHATAMH (CKaJISIPHOE
MIPOMU3BEACHUE BEKTOPOB JCIHUTCS Ha IIPOU3BEICHUE MOYJICH 3THX BEKTOPOB). [1JIsl BBIYMCICHNUS CKAISIPHOTO ITPOU3BEICHUS U
MOJYJISI BEKTOpa OOPMHUTE OTACIBHYIO (QYHKIIHIO.

14. Haniucatp QyHKIMIO, KOTOpask BEIYUCIISET JOXO/ 110 BKIany. MICXOMHBIMH JaHHBIMU JUIS QYHKLUH SIBIISIOTCS: BEJIMUMHA
BKJIa/1a, MPOLICHTHAS CTaBKa (TOMOBBIX) M CPOK BKJIaaa (KoIu4yecTBO qHel). [IpoBeputh ee B paboTe, HaMKCaB MporpaMMmy ¢ e
HCTIOb30BaHUEM.

15. Hanucatp QyHKIHMIO, KOTOpasi BO3BpAlllaeT MPeoOpa3oBaHHYIO K BEPXHEMY PErUCTPY CTPOKY, MOJYUYEHHYIO B Ka4eCTBE
aprymeHTa (T.e. BMECTO MaJIbIX OYKB BBIBOJUT CTPOKY 3arjiaBHbIMH OykBamu). DyHKIMS NODKHA paboTaTh Kak JJisl IATHHCKHUX,
Tak U U1 pycckux OykB. IIpoBeputs ee B paboTe, HalMCaB MIPOTPaMMy C €€ HCIOIb30BAHHUEM.

16. Hartncats QyHKIMIO peneHns KBagpaTHOrO ypaBHEHHMS. VICXOJHBIMI TaHHBIMH IS TTO{IPOTPaMMBI JOJDKHBI OBITh
K03(h(hMIMEHTHI ypaBHEHHS, & BbIABATh OANIPOTpaMMa J0JDKHA COOOIIEHHE O TOM, €CTh KOPHH HIJIM HET KOPHEH, nx
KOJIMYECTBO U MX 3HaueHue. [IpoBepsTh BBOANMBIE NaHHBIE (KO3 GHUIMEHT NpH X 2 He T0JDKEH ObITh HyneM). [IpoBeputs ee B
pabore, HaIKCcaB MPOrpaMMy C €€ HCIIOJIb30BAHUEM.

17. J1aHb! yeThIpe HaTypanbHBIX gucia. Halitn Hanbompinuit oomuit nemutens (HOJ) mst stux getsipex yucen. [Tonck HOJJ
JBYX ymcel 0(pOpMHUTH (QyHKIIHCH.

18. Jlano HatypansHoe uncnio n. Cpeau uncen 1,2,...,n HaliTH Bce Te, KOTOPbIE MOKHO TPEACTaBUTh B BUE CYMMBI KBaJJpaTOB
JBYX HaTypaJbHBIX yncelnl. (OnpenenuTs GyHKIHIO, MO3BOJISIONIYIO paclio3HaBaTh MOJTHbBIE KBAIPATHL.)

19. Manb! nefictButenbHble uncna x1, yl, x2, y2,..., x10, y10. HaiiTn nepumeTp AecATUYTOIBHUKA, BEPITUHBI KOTOPOTO UMEIOT
COOTBETCTBEHHO KoopauHaTH (x1, yl), (x2, y2),..., (x10, y10). (OnpenennTs GyHKIHIO BEIYUCICHUS PACCTOSHHUSA MEXIY ABYMS
TOYKaMHU, 33 JaHHBIMH CBOMMHU KOOPIUHATAMH. )

20. laHO HaTypaIbHOE YUCIIO N. BBISICHUTE, IMEIOTCS JIM Cpeu YKcel n, n+l,..., 2n GIM3HENs!, T.€. IPOCTHIE YHCIa, pa3HOCTh
MEXIy KOTOPBIMH paBHa JBYM. (OrpenenuTs Mpoueaypy, HO3BOJSIONIYIO paclio3HaBaTh IPOCTHIE YHCIIA. )

B mstu caenyromux 3aauax noTpeGyeTcs COKpaTHTh OOBIKHOBEHHYIO JIpoOb pesynbrara. [Iponenypy cokpamieHus apoou
0(OpPMUTH B BUIE OTAEIBFHON (QPyHKINY (HATOMHHM, YTO JUIsl 3TOT'0 HY>KHO MCKaTh HANOOJIBIINI 00N JeTUTeNs JUIs
YHUCIINUTENSI U 3HAMEHATENsI IPOOH).

21. CocTaBuUTb IPOTpaMMy JUIS CIIOKEHUS IBYX OOBIKHOBEHHBIX Jpobeii a/b + c/d.

22. CocTaBuUTh POTPAMMY ISl BEIYUTAHHS IBYX OOBIKHOBEHHBIX po0eii a/b — ¢/d. -23. CocTtaButh mporpaMmy Iisl yMHOKCHHSI
JBYX OOBIKHOBEHHBIX Ipobeit a/b*c/d.

24. CocTaBUTh IPOTpaMMy IS AETCHUSA IBYX OOBIKHOBEHHBIX Apo0eii a/b:c/d.

25. CocTaBUTh MPOTPAMMY JIJIsI BO3BEJICHUS B CTETIEHb OOBIKHOBEHHOH JPOOH.

Jabopamopnas paboma 5. Cmpykmypul, 00ve0unenus u nepeuucienus.

B 3agauax 1 — 4 ogrHakoBoOe Hayauo yCcIOBU 3a4a4u:

Jan cnmcok ygamuxcs u3 10 3amuceid. Kaxxast 3amuch uMeeT modist: paMmins, UMsi, HOMep Kiacca, OyKBa Kiacca.
1. Haiitu ogHOGaMIIbIeB, 00yJarOIIUXCs B OJJHOM KJacce.

2. Haiitu Te30k (0qMHAKOBBIC IMEHA), 00yJarOIUXCS B OJJHOM KJIacce.

3. Haiitu 1ByX y4amuxcsi, y KOTOPBIX COBIAJAOT UMS U (haMITHUSL.



4. BriBecTr aMIIHIO U IEPBYIO OYKBY MIMEHH [UUISI BCEX YUEHHKOB yKa3aHHOTO M3BHE Kiacca.

B 3amauax 5 — 8 ogrHakOBOE HAYaI0 yCIOBHS 3a1a9d

Baraxx maccaxxupa xapakTepu3yeTcsl KOJHYECTBOM Belleil (IeTbIif THIT) 1 OOIINM BeCOM Bellei (BemecTBeHHBIN TrI). [Jan
CITHICOK U3 CBeNleHHI 0 Oaraxke 10 maccaxupos.

5. Haiiti Garax, cpeJHHI BEC OJHOM BEIIH, B KOTOPOM OTIH9aeTcs He O6oiee, yem Ha 0,3 KT oT 00IIero cpeaHero Beca oqHON
BEIIH 10 BCEMY CIIHCKY.

6. HaiiTi yuciio maccaxupoB, UMCIOIIUX OoJiee IBYX BEIIeH.

7. Yucno naccakupoB, KOJIMUECTBO Belllel KOTOPBIX MPEBOCXOAUT CPETHEE UHCIO BElIeH 1Mo BCEMY CITUCKY.

8. BBIACHUTB, IMEETCsI JIM MACCAXKHP, Oarax KOTOPOro COCTOUT U3 OJTHOM Belu BecoM MeHee 30 K.

B 3amauax 9-10 oguHakoBOE HAYaNO YCIOBHUS 3a1a4H:

Cnucok kHUT coctouT U3 10 3amucei. 3amuck COAEPKUT 1oJIs: pamMuiIHs aBTopa (THII string), Ha3BaHHE KHUTH (TUII CTPOKa), TOX
u3aHus (THIT TEITBIN).

9. HaiiTi Ha3BaHMS KHUT JaHHOTO aBTOpPa, M3AaHHBIX ¢ 1960 T.

10. OmpenenuTh, UMEIOTCS U KHUTH ¢ Ha3BaHUeM «H(opMaTHKay U eClu 1a, TO COOOIINTh (DaMUIINU aBTOPOB, TOJ U3JaHHS
STHX KHHT.

B 3amagax 11-16 onmHaKoBOE HA4aI0 YCIOBUS 3a1a4H:

Hana cTpykrypa, 3amaromas gaty Buaa: Struct date {int day; int month; int year;}; I1oxp3ysck TAKHM CTPYKTYPHBIM THIIOM,
COCTaBUTH MIPOTPAMMY, OTIPEICIAIONIYIO:

11. gary cnemytromero (OTHOCUTEIHHO CETOAHSIIIHETO) JIHS;

12. gaty npeapIayiero aHs;

13. naTy, KOTOpast HaCTyIMT Yepe3 m JHeil;

14. naty, koTopas Oblia 32 m JHEH JJO CErOIHSIIHErO JHS;

15. 9ucio cyToK, MPOIICANIUX OT 3aaanHo Aatel d1 1o mater d2;

16. neHp Henmenw, BRITIAAAOMINN Ha 1aty d1, eciii H3BECTHO, UTO B IEPBBIN IEHb HAIICH 3pbl OBLT MOHEACTHHHUK.

B 3agauax 17—18 onnHakoBoe Hayallo YCIOBHS 3a/1auu:

Jana cTpyKTypa, 3amaromas BpeMs, Buaa: struct time { int hour; int min; int sec;}; [Tonp3ysch TAKUM CTPYKTYPHBIM THIIOM,
COCTaBUTH MIPOTPaAMMY:

17. onpeeNsroNTyTo MPeaImIeCTBYET U BpeMst t1 BpeMeHn t2 (B mpenenax CyToK);

18. mpucBanBaronryro mapametpy tl Bpems, Ha 1 cek Oompiiee BpeMeHH t2 (Y4ecTh CMEHY CYTOK).

B 3amauax 19-20 onnHakoBo€ Ha4yallo YCIOBUS 3a/1a4H:

Han crimcok yuaniuxcs u3 10 3anuceid. Kaxxaas 3amuchk umeet nofist: paMuius, uMs, HoMep Kiacca (Tojbko 8-¢ u 10-¢ kinacchl):
19. BBIBECTH OTAEIHHO Y4EHUKOB 10-X KJIacCOB;

20. BBISICHUTB, Ha CKOJIBKO YeJIOBEK B 8-X Kjlaccax OO0JbIle, 4eM B 9-x.

B 3amauax 21-25 oquHakoBO€ HAYANO YCJIOBUS 3a]Ja4H:
Hau crimcok yuaniuxcs u3 10 3amuceit. Kaxxaas 3anuch umeeT mosisi: paMuins, UMst, HOMEp KIacca, OI[CHKH 0 TPEM
peaMeTam:
21. BBIBECTH OTACIHFHO OTIIMIHHUKOB JJIs1 YKa3aHHOTO U3BHE KJIACCA;
22. BBIBECTH OTHCIHHO IBOCYHUKOB (XOTsI OBI OJTHA JBOWKA) I YKa3aHHOTO M3BHE KJlacca;
23. BBIBECTH OTICIHHO «XOPOIIUCTOBY» (OLIEHKHU 4 ¥ 5) 1T YKa3aHHOTO U3BHE KJIacca,
24. BBIBECTH OTICIHHO «TPOCUYHUKOBY (MMEETCS XOTsI OBl OJJHAa TPOIiKa, HO HET ABOEK) IS YKa3aHHOTO M3BHE KIIacca;
25. BBIBECTH CIHCOK BCEX YICHHKOB C YKa3aHHEM CPEIHETro 0ajuia st KaXKIoTo.

Jabopamopnaa paboma 6. Knaccel u o6vexkmut ¢ C++
Heap. [Toryunts npakTHYecKie HABBIKY pean3alny KiaccoB Ha C++.

OcHoBHoOe coep:kanue padoThl.
Hanucats nporpaMmy, B KOTOPOH CO3AI0TCS U Pa3pyIIAIOTCA 0OBEKTHI, ONPEEICHHOT0 M0JIb30BaTeNeM Kilacca. BeImomHNT
HCCIICIOBAHHE BBI30BOB KOHCTPYKTOPOB H JIECTPYKTOPOB.

ITopsiok BHIMOTHEHUS] PabOTHI.

1. OnpenenuTh MOTBb30BAaTENBCKUI KJIACC B COOTBETCTBUH C BAPUAHTOM 33/1aHUS (CMOTPH IPUIIOKEHHE).

2. OmpeiesuTh B Kilacce Clieyloline KOHCTPYKTOPBI: 0e3 apaMeTpoB, ¢ mapaMeTpaMu, KOIIMPOBaHUSL.
3. Onpenenuts B KJ1acce JECTPYKTOP.

4. OrnpenenuTh B Kiacce KOMITIOHEHTHI-(QYHKIMH JUIs IPOCMOTPA U YCTAHOBKH I10JIEH JaHHBIX.

5. OnpeznenuTh yKazarellb HA KOMIIOHEHTY-(QYHKIHIO.

6. Onpenenuts yka3zarenb Ha SK3eMIUISIp Kiacca.

7. Hanncath @MOHCTPALMOHHYIO IPOTpaMMy, B KOTOPOM CO3Aa0TCS M pa3pylaroTcsi 00BbEKTHI MMOJIb30BaTEIbCKOTO Kilacca
M KaXIBbI BBI30B KOHCTPYKTOPA W AECTPYKTOPA COMPOBOXKIACTCS BBIAAYeH COOTBETCTBYIOUIETO COOOIMIEHHUS (KaKOH OOBEKT
KaKOH KOHCTPYKTOP HJIN IECTPYKTOP BBI3BAJI).

8. [Toka3aTh B mMporpaMMe MCIIOIB30BaHIE yKa3aTelsl Ha 00BEKT U yKa3aTells Ha KOMIIOHEHTY-()YHKITHIO.

Metoauueckue ykazaHusl.

1. ITpumep ompeneieHus Kjacca.



const int LNAME=25;

class STUDENT{

char name[LNAME]; I imst

int age; /l Bo3pact

float grade; /I pe#TiHT

public:

STUDENT(); // xoHCTpYKTOp 03 IMapamMeTpoB

STUDENT (char*,int,float);  // KOHCTPYKTOp C TapaMeTpamMu

STUDENT (const STUDENT&); // KOHCTpYKTOp KOTIMPOBAHHUS

~STUDENT();

char * GetName() ;

int GetAge() const;

float GetGrade() const;

void SetName(char*);

void SetAge(int);

void SetGrade(float);

void Set(char*,int,float);

void Show(); };

Boree HpOCI)eCCI/IOHaJ'ILHO OIPCACIICHNUE MTOJII Name THIIa YKa3aTCJlb:
char* name. OgHaKO B 5TOM CITy4dae peanu3alis KOMIOHEHTOB-(PYHKITHHA YCIOKHIACTCS.

2. [Ipumep peau3auiu KOHCTPYKTOPA ¢ BblAa4eil COO0LIeHUsI.

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

{

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

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

}

3. Cuexyer mnpexrycMOTpeTh B NporpaMMe BCe BO3MOMKHBIE€ CIOCOOBI BBI30BA KOHCTPYKTOpPa KONMUPOBAHWSI.
HanmomuHaeM, YTO KOHCTPYKTOP KONMHUPOBAHHS BbI3bIBAETCH:

a) TIPH UCTIONIF30BaHUN O0BEKTA ISl HHUIHAIM3AINN IPYTOro 00beKTa

[Ipumep.

STUDENT a(“MBanos”,19,50), b=a;

0) xormaa o0BEKT nepeaaeTcs PyHKIUH M0 3HAYCHUIO

IIpumep.

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

B) TP MOCTPOCHUU BPEMEHHOI'0 00BEKTa KaK BO3BPAIAEMOI0 3HAUCHHS ()YHKIIUH

IIpumep.

STUDENT NoName(STUDENT & student)

{STUDENT temp(student);

temp.SetName(“NoName”);

return temp;}

STUDENT c=NoName(a);

4. B nporpamMe He00X0AMMO NPeRyCMOTPeTh pa3MellleHHe 00beKTOB KAK B CTATHMYeCKOi, TAK U B IMHAMHYECKO
NaMATH, 2 TAK/Ke CO3aHHe MACCHBOB 00BHEKTOB.

IIpumepsl.

a) MacCHB CTYICHTOB Pa3MeIaeTcsi B CTATHYECKON TaMATH

STUDENT gruppa[3];

gruppa[0].Set(“MBanos”,19,50);

U T.1.

I

STUDENT gruppa[3]={STUDENT(“M1Banos”,19,50),
STUDENT(“TlerpoBa”,18,25.5),
STUDENT(“Cunopos”,18,45.5)};

0) MaccHB CTYJJCHTOB pa3MelaeTcs B JMHAMHUUECKOM aMsTH

STUDENT *p;

p=new STUDENT [3];

p-> Set(“WBanos”,19,50);

uT.a.



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

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

6. IlporpamMma ucnoJib3yeT Tpu (paiiaa:

* 3aroJ0BOYHBIH h-daiin ¢ onpenenenneM Kiacca,
* cpp-aiin ¢ peanmuzanueii kmacca,

* cpp-(aiiir IeMOHCTPAIMOHHOI TPOTPaMMEI.

Jli1s mpenoTBpALIEHH MHOTOKPATHOTO BKJIKOUEHHs (haiiiia-3aroioBKa CleayeT UCIob30BaTh JUPEKTUBBI IPENPOLECCOpPa
#ifndef STUDENTH

#define STUDENTH

[l moayns STUDENT.H

sendif

Coaep:xkanue oryera.

1. TUTYnBHBIN JHCT: Ha3BaHWE AWCUHUIUIMHBL, HOMEP W HaUMEHOBaHWE PaOOTHI, paMmIvs, UMs, OTUYECTBO CTYICHTA; JaTa
BBIIIOJIHEHHS.

2. IocranoBka 3amaun. CiemyeT AaTh KOHKPETHYIO IOCTaHOBKY, T.C. YKa3aTh, KaKOW KJacC JOJDKEH OBITh pealin30BaH,
KaK¥e JOJDKHBI OBITh B HEM KOHCTPYKTOPBI, KOMITOHCHTHI-(DYHKIIUH U T.1I.

3. OnpeneseHue MoJib30BaTEIBCKOTO KiTacca ¢ KOMMECHTAPHUAMH.

4. Peanu3zaiiusi KOHCTPYKTOPOB U IECTPYKTOPA.

5. dparMeHT IPOrpaMMbl, TIOKA3bIBAIONINI HCIIOIb30BAHUE YKA3aTeI HA O0BEKT M yKa3aTess Ha (YHKIUIO C O0BICHCHUEM.

6. JIucTUHr OCHOBHOHW MpOrpaMMbl, B KOTOPOM JOJDKHO OBITh YKa3aHO, B KaKOM MECTe M KaKOW KOHCTPYKTOP WU
JECTPYKTOP BBI3BIBAIOTCSI.

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

1. CTYAEHT

ums — char* 2. CIIY KA

Kypc — int umst — char* 3. KAJIPbI

ot — int(bool) BO3pact — int ums — char*
pabouwmii ctax —int  HOMep mexa — int

4. U3AEJIUE paspsia — int

ums — char* 5. BUBJIMOTEKA

umdp — char* ums — char* 6. OK3AMEH

KOJIMYECTBO — int aBTop — char* ums cryneHrta — char*
croumocth — float ~ mara — int

7. AIPEC OLIeHKa — int

nms — char* 8. TOBAP

ymuna — char*® nms — char* 9. KBUTAHLIMA

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

10. IEX cymma — float

nMms — char* 11. TIEPCOHA

HavaJbHUK — char™® nms — char* 12. ABTOMOBIJIb

KOJINYECTBO BO3pacT — int Mmapka — char*

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

croumocsk — float

13. CTPAHA

ums — char* 14. )KUBOTHOE

¢dopma nms — char* 15. KOPABJIb

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

mromans — float cpeaHuil Bec — int BOJIOM3MEILEHHE — int

Tin — char*



Jabopamopnas paboma?7. Koncmpykmopul u 0ecmpykmopbl.

eau padoTsi:

1.0cBouTh Ha MPAaKTHUKE CO3JaHUE TOIH30BATEIECKAX THIIOB.

2.BrisicHUT, Ha3HauYeHWE W NPUHIOWIB  pabOTBl  KOHCTPYKTOPOB W IECTPYKTOPOB, a  TaKXKe SKCIIEPHMEHTAIFHO
OTIPENICITUTE CUTYaIll! KOTIa OHHU BBI3BIBAIOTCSI.

3.BrrsicHATh BIUSHEE cienn(UKaTopa JOCTyIa Ha JOCTYITHOCTH MOJIEH W METOIOB BHYTPH U M3BHE KJIacca.

3amanme:

1.Co3aats knacc "CryaeHT" coaepKallyro CleIyoIIie mos:

*MM$I CTyJICHTa

*0TYECTBO CTYJEHTA

samunuro cTyseHTa

*TOJ] POXKJICHUS

sTpymma

2.0npenenuts KOHCTPYKTOp JUIA WHHULMAIM3ALUM MoJed mno ymomdanuio. OmnpenennTsb

KOHCTPYKTOp € IIapaMeTpaMu | AecTpykTop. HammcaTs TecTOBBIN puMep.

3.lo6aBuTh B Havaje Kilacca crenudukaTop noctymna private. 3amycTuTh nporpammy. Kaxme

BO3HHKJIM IIpoOsIeMbl? B KakiX HMEHHO MECTax MPOTrpaMMBbl U K YEMY 3aIpeIieH JOCTYII?

[Touemy? Kak ucrpaBuTh BO3HHUKIIIEE [OJIOXKEHHE?

4.Hanucaty uHTEepdeiicHple QYHKIMU J0CTYyNa K NOJsAM Kiacca (NONy4YUTh/331aTh 3HAUEHHE TOJIS), BHIHECS TIOJISI B CEKIMIO
private, pa3penmB AOCTYI K KOHCTPYKTOpaM, AeCTPYKTOpaM 1 HHTEep(eiCHbIM QyHKIUAM.

S5.I1poBecTy Te e NeHCTBHS, YTO U B 3aJaHU 4, HO M3MEHMB private Ha protected. B uem pasnuna mexay HUMHU?

6.BHecTH B KOHCTPYKTOPBI M JECTPYKTOpP BbLIauy COOOLICHWII Ha KpaH O TOM, Kakas (yHKIMs ObUia BbI3BaHA. B Hawane u
KOHIIC OCHOBHOW NIpOrpaMMBbl IOCTaBUTH BBIAAYY COOOLICHWH O Hadaje ¥ KOHIE  IPOrPaMMBI. Bosicaute  KOTHa
MIPOMCXOIUT BBI30BOB KOHCTPYKTOPOB U JECTPYKTOPOB.

7.100aBUTH B KJIACC CBOMCTBA JJIsI HHKATICYJISIIAN TIOJEH.

8.Pe3ynbpTatsl 1abopaTtopHOil paboThl 0POPMUTE B BUAE IPOTOKOIIA.

KoHTposbHbIe BONPOCHI:

1.Ha3zHaueHHe KOHCTPYKTOPOB U AECTPYKTOPOB.

2.Korna BBI3bIBaIOTCA KOHCTPYKTOPHI M JecTpYKTOpEL. [loueMy caenaHo TakuM o6pazom?

3.B uem omimuns Mexay crenudukaTopamu goctymna private, protected, public eciu knacc He Hacnemyercs ?
4.3ayeM HyXHbI HHTEp(EHCHbIe QYHKIIMU?

5.Ha3nauenus v npuHIMI (GyHKINOHUPOBAHHS CBOMCTB.

Jabopamopnaa paboma 8. IIpozpammuposanue na C++ ¢ ucnonvzoeanuem knaccos. Ilepezpysxa onepamopoe
Hens pa6oThi: 3HAKOMCTBO ¢ 00BEKTHO-OPHUCHTUPOBAHHEIM ITporpaMMupoBanueM B C++. M3ydeHne o0muX MOHATHI O
KJlaccax - ToJIsl Klacca, MeTobl Kiacca (KOHCTPYKTOP, IECTPYKTOP | Ipyrue Metonsl) [ 1, c. 264-289].

W3yyeHne BO3MOXKHOCTH Tieperpy3ku onepatopos B C++ [1, ¢. 294-303].

3aganne. CornacHo BapuaHTy (Ta0i.16.1) 3amanus HanucaTh porpamMmy Ha si3bike C++.

Tabnmma 16.1. BapuaHTel HCXOTIHBIX JaHHBIX IS Ta00paTOPHOI paboThI



Bapuant 1

Knace Ynenst Memoost Onepamopst nepezpy3ku
Kacea
Kommnexkcnoe | Jleficren- |Koncrpykrop, Cnosende (+), BelMMTAHHE (=),
HHCIO B TeNLHAA X || JeCTpyKTOp, meTo] |ymHomenue (*), genenne (/)
anredpanveckoil [MHHMAad ¥ | BRIYHCIEHHA MOJYH | KOMILIEKCHBIX HHCEe,
(hopme a=x+ y-i |HACTH KOMIUIEKCHOIO MHCNA W (YBEIHYEHHE HA 1 (++)
Yyuena “a . MeTo]  BeiBoja|AcHCTBHTENBHOM, MHHMOH
KOMILIEKCHOTO uHena  [4acTH

Hexoonse dannme Pezynsmams

. -k CKCHEIE b+e
a b oc d KOMILICKCHBIE| o 3
YHCIA @
YeenuunTe Ha | JelcTBHTENEHYID H MHHMYIO 9aCTh &

+b-d . HAATH MOOYIE 4HCna K.

Bapuaur 2
Krace Hnenst kiacea Memoous Onepamopst nepezpy3su
ObuxaoseHHan | Yncanrens 1 Konerpykrop, Crnomenne (+), BRIMHTAHKE
Apods SHAMEHATEN b JEeCTpyKTOp, Metod  |(-), yMHOmeHRe (*),
cokpamenue apobu, |aenenue (/) apodei
METOJ BRIBOJA JPODH

Hexodnsie dannsie Pesynsmamst
ac e gk a.c
Jans gpodu BT R T RS (e k
P bd ' f h'l g M| ﬂ——‘_Ha IKPAH BHIBECTH
e Lh 1)
f
HECOKPANIEHHYH) W COKpALLEHHYHO Apods £
Bapuanrt 3
Knace |Ynenst knacca Memoow Onepamopsi REPezpyIKu
Bektop (3 Kouerpykrop, AecTpykrop, Cnokenne (+), ckanspHoe
OPAMOYIOALH  |METO/ BRIBOJA BEKTOPA, (%) u BekTOpHOE (*)
Bl METO/ BRYHCIEHHA 1IHHBI NPOH3BEACHHA BEKTOPOE
JEKApTOBLIE BEKTOPA
KOOPAHHATEI
Hexoonwe dannse Pesyismams
a={ay,ay,a-} r=fa+b)xe; I=fa+clc
b={b. b, b} Haiiti JnMHBl HCXOOHBIX M PE3VIETHPYIOWETO BEKTOPOB
C={Cr, Cp 02/
Bapuant 4
Knace Wrennt Knacca Memoos Onepamopsi REPezpyIKu
Marpuua  |PasmepHocTs Konerpyerop, aecrpykrop, | Clrosenne (+), BRIMHTaHHE
MATPHLEL, METO/A BRIBOJAA MATPHUEL, |(-), YMHO#eHHE (*) 2-x
ANEMEHTRI METO/ BRIMHCIEHHA MAaTPHLL, YMHOKEHHE
Mﬂ'[]'llrlll.bd U]IPC,U,C_II{]'I'G.IIH }131]‘:11u.h| Ma’[plrlllh] Ha 4HCIO
Hexoonsie ditbie Pezynsmamu
A= 5 1 T C=2(A-B)(A>+ B)
=10 -2 1
Haiitu |C

o2 1)
Bapunanr 5
Kmace Hienst K1acea Memods Onepamopsi Repezpy3u

[Ipaman KoopanHate Konctpykrop, [Iposepra napaniensHOCTH
JBYX TOMER JECTPYRTOP, METO] 2* npamsix (| ), onpesenedne
fxfyf) u(x2,¥2) |BEIBOAA YpPABHEHUA YINA MEKIY 2-MA NPAMBIMH

npaMoii (%)
Hexoonete dannme Pesyiaomamm

[Ipaman AB: BrisecTH ypaBHEHHA NPAMBIX THHKI. Ecan npameie

Afxa,ya), Bixb,yb) HE NAPAUIEAbHEL TO HATH H BRIBECTH YTOI MEKLY

[lpaman CD: HHMH

Cixe.ye), Dixd, yd)

Jabopamopnas paboma 9. Hacneoosanue. Bupmyanovnvie pynkuyuu. Ionumopgpuszm
Ilens 3amanus:



1) Co3manue KOHCOJBHOIO IMPUIIOKEHHS, COCTOSIIETO U3 HECKOJIBKHMX (DAIOB B CHCTEME PpOrpaMMHUpoBanus Visual
Studio.

2) Co3znanme vepapXur KJIACCOB C MCIOIB30BAHHEM IIPOCTOTO HACIICIOBAHMUS M a0CTPAKTHOTO Kiracca.

3) Hsyuenwne nosmMopdusMa i BUPTYaITbHBIX METOJIOB.

Xo00 pabomut
3anaua

BasoBwrii kinacc:

MAIIINHA
TOproBas._Mapka - string
YHCIO_IIJIHHAPOB - iNnt
MOIIHOCTH - int
Co3nmats npomssoansiii kiacc [PY30BUK, no6aBuB B HETO XapaKTEPUCTHKY TPY30I0IbEMHOCTH Ky30Ba
THMA int.

1. Cospats mycroit mpoexr.

2. Jlo6aButs B mpoekT Kinacc Object.

3. B oaiin Object.h BBecTH cremyromee onucanue abeTpakTHoro knacca Object:

#pragma once class

Object

{

public:

Object(void); public:
~Object(void);
virtual void Show()=0;//aricTto BupTyanbHas GyHKIHS

4. ®aiin Object.cpp OCTAaBUTEH 6€3 H3MECHEHHS.

5. Jlo6asuts B mpoekT Kiacc Car, yHacjie10BaHHbI 0T Kiacca Object. B kimacce nepeonpeaenuts MeTo
Show().

6. B daiine Car.h momkHO 6HITH ClEAyIOIIEE 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();//bynkius aus mpocMoTpa aTpruOyTOB Kilacca ¢ moMolipto ykaszatesst 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,Caré&c); friend ostream&
operator<<(ostreamé&out,const Car&c);

protected:

string mark; int cyl;
int power;

7. B ¢aiine Car.cpp ZOJDKHO OBITH CIIeyIOIIEe ONpe/iesIeHne METOI0B Kilacca
#include "Car.h"

Car::Car(void)

{



mark="",
cyl=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. Jlo6asuts B nipoekT daiin Lab5_main.cpp u nposeputs padoty kiacca Car. Jljist 5TOro HyHO cO31aTh
nepeMeHHyIo kiacca Car, BBECTH M BBIBECTH 3HaYEHUs aTpHOYTOB 3TOH IIEPEMEHHOM:
#include "Object.h" #include
"Car.h" #include <string>



#include <iostream> using
namespace std; void main()

{

Car a;

cin>>a;

cout<<a<<endl;//BeIBOzI ¢ MOMOIIBIO ITEeperpykeHnoit oneparmu Object *p=&a;
p->Show();//BeiBOz ¢ TOMoIBbI0O MeToa Show() U ykaszarens

9. OTKOMHI/IHI/IpOBaTL 1 BBITNIOJIHUTB IMIPOTpaMMy.

10. J1o6aButs B mpoext kmacc Lorry, yHacnenoBanHblif ot kmacca Car. B k1acce mepeonpeneauTh MeTos
Show().

11. B ¢aiine Lorry.h nomxkHO GBITH cIeyIOIIEE OMMCAHUE KITAcCa

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

{
public:

public Car

Lorry(void); public:

protected:

~Lorry(void);

void Show();//byukius st mpocMoTpa aTprOYTOB Kilacca ¢ MOMOIIbI0 ykaszaterst Lorry(string,int,int,int);
Lorry(const Lorry &);

int Get_gruz(){return gruz;} void

Set_Gruz(int);

Lorry& operator=(const Lorry&);

friend istream& operator>>(istream&in,Lorry&l); friend ostream&

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

int gruz;

h

12. B oaiine Lorry.cpp 10mKHO GBITH Clle/yrOlIEe OMMCAHME KIacca

#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&sI)

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

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



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

ostream& operator<<(ostream&out,const Lorry&I)

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. TIpoeputs paboTy kmacca Lorry. JIas 3TOro Hy’HO CO3/1aTh MEPEMEHHYIO KiIacca Lorry, BBECTH M BHIBECTH
3HAYCHUS aTpUOyTOB STON IEPEMECHHOM:

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

Lorry b;

cin>>hb;

cout<<b<<endl;//BBIBOJI C TOMOIIIBIO TICPETPYKECHHOM onepanuu p=&b;
p->Show();//BeiBoz ¢ momMomIbio MeTona Show() 1 ykazarens

14. OtkoMnuIMPOBATH U BHINOTHUTH IPOrPAMMY.

15. 1o6aBuTs B mpoekT Kmace Vector, KOTOPHIil 6yIET cOAepkKaTh YKa3aTeIH Ha 00BEKTH aOCTPAKTHOTO
knacca Object.

16. B ¢aiin Vector.h BBecTH crenyroniee onucanue kacca Vector:
#pragma once

#include "object.h" #include
<string> #include <iostream>

using namespace std; class Vector

{
public:

public:

Vector(void);//koHcTpyKTOp 6€3 MapaMeTpoB
Vector(int);//KOHCTPYKTOp KOTHPOBAHHSI

~Vector(void);//necTpykTop
void Add(Object *);//nobaBieHne sneMeHTa B BEKTOP
friend ostreamé& operator<<(ostream&out,const Vector&);//onepauus BeiBoa private:
Object**beg;//yka3aTens Ha IEePBBIN AIeMEHT BeKTOpa iNt size;//pazmep
int cur;//Tekymas no3uus

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

#include "Vector.h"
//koHCTpYyKTOp O3 mapamerpoB Vector::Vector(void)



beg=0;

size=0;
cur=0;
}
/[nectpyxrop

Vector::~Vector(void)

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

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

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

//mo6asnenue 06beKTa, Ha KOTOPHIM yKa3bIBacT ykasarens p B Bekrop Void Vector:: Add(Object *p)

{

if(cur<size)

beg[cur]=p;
cur++;
}
}

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

{
if(v.size==0) out<<"Empty"<<endl;
Object **p=v.beg;//yka3zarens na ykazarens tuna Object for(int i=0;i<v.cur;i++)
}
return out;
}

(*p)->Show();//Bb130B MeTOa Show() (I03HEE CBA3BIBAHUE) p++;//TIepeIBUraeM yKa3aTelb Ha CIIEAYIOUHA 00bEKT

18. Mposepurs paboty kimacca Vector. {1 5TOro HY’KHO CO31aTh IEpeMEHHY0 Kinacca Vector, 106aBUT B HETO
00BEKTHI Pa3HBIX KJIACCOB U3 MOCTPOCHHON HEPAPXHU M BBIBECTH 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 anementor Car a;//00beKT
kiacca Car
cin>>a;
Lorry b;// o6bexT Kitacca Lorry cin>>b;
Object*p=&a;//cTaBuM yka3aTenb Ha 00beKT Kiacca Car
v.Add(p);//no6aBnsieM 00BEKT B BEKTOP
p=&b;//cTaBuM yKka3zatenb Ha 00beKT kiacca Lorry v.Add(p);
//mo6aBinsieM 0OBEKT B BEKTOP cOut<<v;//BBIBOJ] BEKTOpa

}

BapuanTtst

‘Ng ‘ 3aganne




BasoBsrii knacc:

ITAPA_UNCEJI (PAIR)

IMepBoe_gwmco (first) - int

Bropoe_umcio (second) — int

OmnpenennuTs METOABI N3MEHEHHSA NOJICH U cpaBHEeHUS nap (mapa pl Gompmie mapsl p2, eciu (pl.first>p?2. first) ||
(p1.first==p2.first &&pl.second>p2.second).

Co3nats nponssoansiii kiace JIPOBb (FRACTION), ¢ momsmu Llenas gacte gucna u

Jpobnas_wacth uucina. OnpeaenuTs MOJHbIH HA00p METO/IOB CPAaBHEHHS.

basosslii kacc:

I[TAPA UHCEJI (PAIR)

IMepBoe_gwmco (first) - int

Bropoe_umcio (second) — int

OrnpeenmiTh METOI6I H3MEHEHUS IOJIeH M BRIYUCIICHHS Tpou3BeeHus ynceln. Co3aath
npousBonubiii kitacc [IPAMOYI'OJIBHUK (RECTANGLE), ¢ monsmu- ctopoHamu. OTipeienuTh
METOJIbI IS BBIYUCIICHHS IUTOMIAIH 1 IIEpUMETpa NPsIMOYTOIEHHKA.

bazoBbiit kimacc:

IMAPA_YUCEIJI (PAIR)

IMepBoe uwmcno (first) - int

Bropoe_uucio (second) — int

OmnpenennTs METOABI N3MEHEHHS TOJICH 1 BRIYHUCIICHUS IIPOU3BEICHIS YrCET.

Co3znaTh NpOU3BOAHBIN Ki1acce HPHMOYFOHBHLIPI_TPEYFOHBHHK (RIGHTANGLED), ¢ mossimu-
kareTamMu. ONpeIeNnuTh METO/T BEIYUCICHUS THIIOTECHY3EI.

Bazossrii kimacc: [IAPA_UUCEJI (PAIR)

IMepBoe _uwmcno (first) - int

Bropoe_uucio (second) — int

OmnpenennuTs METOABI N3MEHEHHS TIOJICH U OTiepaIio ciuoxernus nap (a,b)+(c,d)=(a+b,c+d) Co3nats
npousBoaHbli kitacc KOMIIUUNIEKCHOE YUCJIO(COMPLEX), ¢ monsimu JleficTBUTEIbHASL 9acTh_dYHCIA U
Muumasi_yacth_uwncia. Onpenenuts onepaiuu ymuoxenus (a,b)*(c,d)= (a*c-b*d, a*d+b*c) u Beruntanus

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

bazosriii kacc:

IMTAPA YMCEJI (PAIR)

IMepBoe_uwmcio (first) - int

Bropoe uncio (second) — int

Omnpenenuts METOAbI M3MEHEHHS TI0JIei 1 onepanuio cioxxenus nap (a,b)+(c,d)=(a+b,c+d) Co3nars npon3BoHbII
ximacc IEHEXXKHASL CYMMA(MONEY), ¢ noxsimu Py6nu u Koneiiku. ITepeonpenennts onepanuio CIoKeHUI U
OIIPEACIUTD ONCpal BBIYUTAHUSA U JCJICHUA JCHC)KHBIX CYMM.

bazoBriii kacc:

IMTAPA_YHCEII (PAIR)

Ieproe uwmco (first) - int

Bropoe uncio (second) — int

Onpenenuts METOIBI U3MEHEHHSI TTOJISH U oTlepaIuio cioxkenus nap (a,b)+(c,d)=(a+b,c+d) Cozmath
npousBoHbIH kiacc JJJIMHHOE YMCIIO(LONG), ¢ monsimu Crapiiasi_dacTh_4Yucia U
Mrnammas_yvacts_yucina. [lepeornpeaenuts onepanuio cloXeHus

" ONPCACIIUTD ONCpall BEIYUTAHUA U YMHOXKCHUA.




bazosrrii kimacc:

IMTAPA _YMCEJI (PAIR)

IMepBoe_gwmco (first) - int

Bropoe_umcio (second) — int

Omnpenenuts METOIbI MPOBEPKH HA PABEHCTBO U ONEPAIMIO IEPEMHOXKEHUs moJjieil. Peann3zoBarh
olepanuio BEIYUTaHus map mo Gopmyie (a,b)-(c,d)=(a-b,c-d)

Cosnats nponssoansiit kiace [IPOCTAA JTPOBb(RATIONAL), ¢ momsmu Yncnurens u 3HaMeHATENb.
IMepeonpeeuTh ONMEPAIHIO BHIYUTAHUS U OIPEICITUTD ONEPAIUH CIIOKEHUS

U YMHOKEHHUS TIPOCTHIX IPOOEHi.

bazoBbiii kinacc:

TPOMKA YKCEJI (TRIAD)

IMepBoe_gwmco (first) - int

Bropoe_uwmcio (second) — int

Tpetse_uwmcno (third) - int

OmnpenennuTs METOABI N3MEHEHHS TOJICH U CPaBHEHUS TPUAIEI.

Co3nmats nponssoanbiii kiacc DATE ¢ monmsmu rog, mecsi u uncio. OnpeaenuTs NOTHEIH Habop oreparuit
CpaBHEHHUsI JaT.

basoBsIii knacc:

TPOMKA UHCEIJI (TRIAD)

IMepBoe uwmcno (first) - int

Bropoe_uucio (second) — int

Tpetbe_umcno (third) - int

OmnpenenuTs METOABI H3MEHEHHS NOJIeH U CpaBHEHUS TPHABI.

Co3znatb npousBoausblii kiacc TIME ¢ monsiMu yackl, MEHYTHI M ceKyHIbI. OnpeenuTh NOJIHBIH Ha0Op onepanuit
CpaBHEHHs BPEMEHHBIX IPOMEKYTKOB.

10

BazoBsiit kmacc: TPOMKA UHCEJ

(TRIAD)

IMepBoe _uwmcno (first) - int

Bropoe_uucio (second) — int

Tpetse_umcino (third) - int

OmnpenennuTs METOABI H3MEHEHHS MOJIeH U yBeIWdIeHUs moel Ha 1.

Co3nats nponssoassli kiacc DATE ¢ monsimu rof, mecs u uncio. Ilepeonpenennts MeTOAbI
yBEJIMUEHH MoJIel Ha | ¥ oIpenes T METO/I yBEJITMUEHHS JaThl Ha N JHEH.

11

basoBsIii knacc:

TPOMKA YMCEJI (TRIAD)

IMepBoe_amcio (first) - int

Bropoe umucio (second) — int

Tpetse_umcino (third) - int

OmnpenennuTs METOABI H3MEHEHHS MOJIeH U yBeIWdIeHUs noel Ha 1.

Co3nats npousBoassii kiace TIME ¢ monsimu 9acel, MUHYTHI B CeKyHIBI. [lepeonpeaennTs MeTOab! YBETHUCHHS
nojsiei Ha 1 ¥ onpeneauTs METOABI YBEIMUEHUS HA N CEKYHJ U MUHYT.

12

ba3zoBnlii k1acc:

YEJIOBEK (PERSON)

Wwms (name) — string

Bospacr (age) — int

OmnpenenanTs METOABI N3MEHEHHS MOJIECH.

Co3nmats nponssoansri kimacc STUDENT, numeromuii mosne rox o6y4enus. OnpenenuTs MeToIbI H3MEHEHNS
U YBEIMUCHHUS rojia 00yUeHUs..
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BasoBsrii knacc:

YEJIOBEK (PERSON)

Wms (name) — string

Bospacr (age) — int

Omnpenenuts METOAbI N3MEHEHHS TIOJICH.

Co3nats nponssoansiit ktacc EMPLOYEE, umeromuit o omkHOCTS — string u Oxmaz

— double. OnpenenuTh METOIBI M3MEHEHHS TIOJIeH M BEIYMCIICHUS 3apIUIaThl COTPYIHUKA IO (opMyIIe
Oxunaa+IIpemus(% ot oknana).

14

bazoBwrii kimacc:

YEJIOBEK (PERSON)

Wms (name) — string

Bospacr (age) — int

Omnpeaenuts METOAbI H3MEHEHHS TIOJIEH.

Cosnatpe nipomssoanbiii kitacc TEACHER, umerommit mosst [peamer — string u Kosmaectso gacos — int.
OmnpeneanTs METOAbI U3MEHCHHS TOJICH, a TAKXKE YBEIUYCHUS U YMEHBIIICHUS

YJacoB.

15

basoBsIii knacc:

YEJIOBEK (PERSON)

Wwms (name) — string

Bospacr (age) — int

OmnpenenauTs METOABI H3MEHEHUS MOJIeH.

Co3znartb npousBoauslii kitacc STUDENT, umetomnit noss [Ipeamer — string u Onenka — int. Onpenenntsb
METO/IbI U3MEHEHUS MOJIEH U METO/I, BBIIAIOIIUI COOOIIeHNE O

HEYJOBJIETBOPUTEILHOU OLICHKE.

KOHmpOJleble eonpocol

Kakoii xiacc HazpIBaeTcst aOCTPaKTHBIM?

Kakoit MeTo Ha3bIBaeTCSA YUCTO BUPTYaIbHBIM? UeM OH OTIMYaeTCsl OT BUPTyalbHOrO MeTosa?
Jlnis gero npenHa3HaueHbl a0CTPaKTHBIE KITACChI?

UYro Takoe nojauMopdHbie GyHKIHMU?

YeMm nonuMophu3M OTIINYAETCS OT MPUHIKIA OJCTAHOBKH?

[IpuBecT mpuMeps! HepapXuil C UCIIOIB30BaHINEM aOCTPAKTHBIX KJIACCOB.

S Uk wihE

~

[TpuBectyu nmpumeps! MOIUMOPGHBIX QYHKIIHHA.
8. B kakux ciydasx UCITIONb3yeTCS MEXaHN3M TTO3/IHETO CBSI3bIBAHNUS?

Jabopamopnaa paboma 10. Illabnonst

1. IHens 3a0anusn:

3amaua

[1- moc

1) Cosnmanne KOHCOIBHOTO MPHIIOKEHHUS, COCTOSIIETO M3 HECKOJIBbKUX (DAilyioB B CHCTEME P OrPaMMHUPOBaHHUS

Visual Studio.
2) Peammsarus mabioHa Kiacca-KOHTEHHEpa.

Xo0 pabomul

1. Kunacc- xonteiinep BEKTOP c anemenTamu tumna int. PeanisoBatsb
onepanuu:

Tyna [0 UHIEKCY;

() — onpenenenue pa3mMepa BEKTOpa;
+ 9ncino — H06ABIAET KOHCTAHTY KO BCEM JIEMEHTAM BEKTOPA;

1. Tloms3oBarenbckuii kiace Time aist pabOTHI ¢ BpeMEHHBIMH HHTEpBaslaMu. VIHTEpBan

JIOJDKEH OBITh ITPEACTaBIICH B BUJE JABYX IOJICI: MUHYTHI THIIA int U CEKYHBI THIA int.




IIPH BBIBOIE MUHYTHI OTIEISIOTCSA OT CEKYH[] IBOCTOUNEM.
1. Cozgatp mycTO! MPOEKT.

2. JloGamuts B Hero ¢aitn Vector. h.

3. B ¢aiin Vector.h tobaBuTh onmcanme napaMeTprU3UPOBAHHOTO Kilacca (mabioHa)
Bexkrop:
#include <iostream>

using namespace std;
template <class T> //T - napametp ma6ioHa

class Vector

{

public:

//KOHCTPYKTOP C TapaMeTPaMHu: BBIICISIET MAMATh TIOJT S DICMEHTOB | 3aTOJHACT WX //3HaueHueM k
Vector(int s, T Kk);

//KOHCTPYKTOp C MapaMeTpaMu

Vector(const Vector<T>&a);

//mecTpykTop

~Vector();

//omiepaTop NpUCBaBAHUS

Vector&operator=(const Vector<T>&a); //onepaliys 0CTyMa 10 HHISKCY

T&operator[](int index);
//oneparyst Ui 100aBICHNE KOHCTAHTEI
Vector operator+(const T k);
//oneparys, BO3BpaIiaomas JUINHY BEKTOpa
int operator()();
//meperpyKeHHbIC OTIepallii BBOIa-BhIBOIA
/I <> - yKka3pIBalOT Ha TO, YTO (HDYHKIIUSI SBIACTCS MAOIOHOM
friend ostream& operator<< <>(ostream& out, const Vector<T>&a); friend istream& operator>>
<>(istreamé& in, Vector<T>&a); private:

int size;//pa3zmep BekTOpa
T*data;//yx3aTenp Ha JUHAMUYECKUI MACCUB 3HAUYEHHI BEKTOpA
2

4. B aTOT %e daiin 100aBUTH ONpeieNIeHHE METOA0B ITapaMeTPU3UPOBAHHOTO Kiacca

Bexrop:
/onpeneneHne GyHKIUIH

//KOHCTPYKTOP C MapameTpaMu

template <class T>
Vector<T>::Vector(int s, T k)
{

size=s;

data=new T[size];

for(int i=0;i<size;i++)
data[i]=k;

//KOHCTPYKTOP KOTHPOBAHHSI
template <class T>
Vector<T>::Vector(const Vector&a)
{. -

size=a.size;

data=new T[size];

for(int i=0;i<size;i++)
data[i]=a.data[i];

/[nectpykrop



template <class T>
Vector<T>::~Vector()

{

delete[]data;

data=0;

}

[lonepanyist ipricBauBaHusI

template <class T>
Vector<T>&Vector<T>::operator=(const Vector<T>&a)

if(this==&a)return *this;
size=a.size;

if (data!=0) delete[]data;
data=new T[size];

for(int i=0;i<size;i++)
data[i]=a.data[i];

return *this;

}

//omiepatiyst 10CTyMa M0 UHACKCY
template <class T>
T&Vector<T>::operator[](int index)

{

if (index<size) return data[index];

else cout<<"\nError! Index>size";
}

//omepanust st 1oOaBICHUS KOHCTAHTHI
template <class T>

Vector<T> Vector<T>::operator+(const T k)//+k {

Vector<T> temp(size,k);/[ununmamnsupyem BpeMeHHbII BekTOp TH00bIM 3Ha4YeHHeM for (int i=0;i<size;++i)
temp.data[i]=data[i]+k;

return temp;

}

//onepaum{ JUIA TIOJTYYCHU S JJIMHBI BEKTOpa

template <class T>

int Vector<T>::operator ()()

{

return size;

}

//onieparuu 71 BBOJIa-BBIBOJIA

template <class T>

ostream&operator<< (ostream&out,const Vector<T>&a)
{

for(int i=0;i<a.size;++i)

out<<a.data[i]<<" ";

return out;

}

template <class T>

istream&operator>> (istream&in,Vector<T>&a)

for(int i=0;i<a.size;++i)
in>>a.data[i];
return in;

}

5. JloGaButs B mpoekt ¢aiir lab7 main().cpp ¢ GpyHKIHeHr main(), B KOTOPOH BBIIOTHUTH
TECTUPOBAaHUE NaPaMETPU3UPOBAHHOTO Kilacca Bexrop ams

CTaH):[apTHOFO THUIIa JaHHBIX.
#include "Vector.h"



#include <iostream>
using namespace std;

void main()

{

//I/IHI/IIII/IaJ'II/I?)aHI/IH, BBO/JI U1 BBIBO/] 3HAYCHUI BCKTOpa

Vector<int>A(5,0);

Cin>>A;

cout<<A<<endl;

//MHMIHaT3anus U BBIBO 3HAUEHHH BekTopa Vector <int>B(10,1);
cout<<B<<endl;

//oneparyst MprCBauBaHUS
B=A;
cout<<B<<endl;
//mocTyT o UHACKCY
cout <<A[2]<<endl;
//mony4eHue UIMHBI BEKTOpa
cout<<"size="<<A()<<endl;
//oniepariyst CII0KEHHUS ¢ KOHCTaHTOMN
B=A+10;
cout<<B<<endl;
}
6. J[lobaButh B mpoekT kiacc Time ¢ MUHIMaNbHOH (QYHKIIHOHATBHOCTHIO
(KOHCTPYKTOPBI, AECTPYKTOP, OEpalys IPUCBAaUBaHMs, OTICpAlli BBOAA-BEIBOJIA).

st atoro B ¢aitn Time.h nobasnsiem onncanue Kiacca:
#include <iostream>

using namespace std;
class Time

{

public:

Time(void);

Time(int, int);

Time(const Time&);
Time&operator=(const Time&);
//meperpyKeHHbIC OTIepaIii BBOIA-BHIBOIA

friend ostream& operator<< (ostream& out, const Time&); friend istreamé& operator>>
(istream& in, Time&); public:

virtual ~Time(void){};
private:

int min,sec;

Y

B ¢aiin Time.cpp no6aBisieM onpeesieHHe METOI0B Kilacca
#include "Time.h"

Time::Time(void)
{

min=sec=0;

}

Time::Time(int M, int S)

{

min=M;sec=S;

¥

Time:: Time(const Time&t)



t

min=t.min;

sec=t.sec;

Yoo .
Time&Time::operator =(const Time &t)
{

min=t.min;

sec=t.sec;

return*this;

}

ostream&operator<<(ostream&out, const Time&t)

{

out<<t.min<<" : "<<t.sec;

return out;

}
istream&operator>>(istream&in, Time&t)
{

cout<<"\nmin?"; in>>t.min;
cout<<"\nsec?";in>>t.sec;

return in;

}

7. B ¢ynxmmro main() 700aBUTE OlepaTOPHI A TECTHPOBaHUS Kiacca Time:
Time t;
cin>>t;

cout<<t;
8. B wiacc Time no0aBisieM METOIbI ISl peaiu3aiuy onepanuii koureitnepa. B kimacce BEKTOP onpenenena
oreparys + Yuciio, KOTopas 100aBsieT KOHCTAHTY KO BCEM dJIeMeHTaM KoHTeiiHepa. [103ToMy Heo0X01umMo
OTIPEICUTE OMEPAIUIO + YHCIIO A1 Kitacca Time. DTo MOXKHO ¢ieniaTh CAeayonuM odpa3oM. B onmcanue
kiacca Time

(daitn Time.h) mobaBuTH MeTO
Time operator+(Time k);

B ¢aiin Time.cpp 106aBUTE peann3aIiio 3TOT0 METOAA:
Time Time::operator+(Time k)

{

int t=min*60+sec;

int kt=k.min*60+k.sec;
t+=kt;

Time temp(t/60,t%60);
return temp;

}

9. [Ilporectupyem cioxenue i kinacca Time. J{ns atoro ¢pykuuro main() 1o6aBum

OIIEepaTOpPHI:
int k;

cout<<"k?";
cin>>k;
Time p;
p=t+k;

cout<<p;
10. BrINOJHAM TECTHPOBAHUE MApaMETPU3UPOBAHHOTO Kitacca BexTop s



I10JIb30BATEILCKOr0 TUITA JaHHBIX Time.

cin>>t;
cout<<t;

Vector<Time>A(5,1);
Cin>>A;
cout<<A<<endl;
Vector <Time>B(10,t);
cout<<B<<endl;

B=A,

cout<<B<<endl;
cout <<A[2]<<endl;

cout<<"size="<<A()<<endl;
B=A+t;

cout<<B<<endl;
Bapuanmoui

Neo  3anmanue
1  Kiacc- konreiinep BEKTOP ¢ anementamu tuma int.

PeanusoBaTh onepanyu:
[] — moctyna o unpgekcy;
() — onpenenenue pasmMepa BEKTOpa;

+ 9qucio — ,HO6aBJ'I$[eT KOHCTAHTY KO BCEM 3JIECMCHTAM BEKTOPA;

[Monb3oBarensckuii kiace Time ajst paboOTHI ¢ BpeMEHHBIMH HHTEpBasiaMu. VIHTepBan
JIOJDKEH OBITh NIPEJICTABIICH B BUJE ABYX IMOJICH: MUHYTBI THIIA int M CeKyHIBI TUIIA iNt.
NP BBIBOJIE MUHYTBI OTJIEJISIIOTCSL OT CEKYH/I IBOCTOYHEM.

2 Kiacc- xonteitrep BEKTOP c sanmementamu tuma int.
PeanuzoBath onepauuu:
[]- mocryna no unaekcy;
int() — onpenenenue pasmepa BEKTOPa,;

+ BEKTOp — CJIOKEHHE DJIEMEHTOB BEeKTOpOB a[i]+b[i];

Iome3oBatenbekmii kinacc Time it pabOTHI ¢ BpeMEHHBIMU HHTEpBaiaMu. MIHTepBan
JIOJDKEH OBITH MPEICTaBIeH B BUIE ABYX MOJIEH: MUHYTHI TUTIA int ¥ CEKyHJIbI THIIA int.
MIPY BBIBOJIE MUHYTHI OTAEINIAIOTCS OT CEKYH/I IBOETOUUEM.

3 Knacc- xonreitnep BEKTOP ¢ anemenTamu Trma int.
PeanuzoBate oneparuu:
[1 — nocryma mo unmgekcy;
+ BEKTOp — CJIOXKEHHE JIEMEHTOB BEKTOPOB a[i]+b[i];

+ 9ucio — 1o0aBIseT KOHCTAaHTY KO BCEM 3JIEMEHTaM BEKTOPa;

Ionb3oBarensckuit kmace Time it paboTh ¢ BpeMEHHBIMH HHTEpBaNamMu. MHTepBan
JIOJDKEH OBITH IPEICTaBIICH B BHJIE IBYX IOJIEH: MIHYTHI THIIA int ¥ CEKyHJBI THIIA int.

IpY BBIBOAC MUHYTBI OTACISIOTCA OT CCKYH/] ABOCTOYUCM.



4  Kiacc- konreiinep BEKTOP ¢ anemenramu tumna int.
PeanuzoBate onepanuu:
[] — moctyna mo unpgekcy;
() — ompenenenne pazmepa BEKTOPA;

* qucio — YMHOXKAET BCE JIEMEHTHI BEKTOPA Ha YUCIIO,

Ionb3oBarenbckuit knacce Time it paboTH ¢ BpeMEHHBIMH MHTEpBaNaMu. MHTepBan
JIOJDKEH OBITh MPEZCTaBIICH B BU/E JBYX HOJICH: MUHYTHI THIIA int U CEKyH/bI TUIA int.

NP BBIBOJIE MUHYTBI OTJIEISIOTCS OT CEKYH/I ABOCTOYHEM.
5  Kiacc- konreitnep BEKTOP ¢ anemenramu Tuna int.

PeanuzoBath onepauuu:
[] — moctyna mo unpgekcy;
int() — onpenenene pasmMepa BEKTOPa;

* BEKTOp — YMHOXEHHE 3JIEMEHTOB BeKTOpoB a[i]*b[i];

[Monb3oBarensckuii kinacc Time 1yist paboThl ¢ BpeMEHHBIME HUHTEpBaiaMu. MHTepBa
JIOJDKEH OBITh NPECTAaBIICH B BU/E BYX IOJICI: MUHYTHI THIIA int ¥ CEKyHBI THIA int.

IIpH BBIBOAC MUHYTBI OTACIISIFOTCS OT CCKYH] ABOCTOYHCM.

6 Kiacc- konreiinep MHOXKECTBO c¢ anementamu Tumna int.
Peann3oBaTh OTepaIyu:
[1 - mocryna mo umumgexcy;
() — ompeenenue pasmMepa MHOKECTBA;

+ — O6T>€,HI/IH€HI/IG MHOXXECCTB;

[Nonmp30Barenbekuii kacc Money Uit pabOTHI C IEHESKHBIMU CyMMaMU. UHCIIO TOMKHO OBITH IIPEICTABICHO ABYMS TIOJISIMU:
tuna long mis pyoseit u Tumna int s korneek. JIpoOHast yacTh YKciia IPU BBIBOJE HA 3KpaH I0/DKHA ObITH OTACICHA OT IIeJI0U
YaCTH 3aMsaToN.

7 Knacc- xonteitnep MHOXECTBO c snemenTamu tuma int.

PeanuzoBath onepanuu:
[1 — mocryma o uunekcy;
int() — onpenenenne pa3Mepa BEKTOpPa;
* — mepecedeHre MHOXKECTB,;

[Momp30Batenbekuii kaace Money Uit paboOTHI ¢ ICHE)KHBIMA CyMMaMH. UrcIo JOKHO OBITh PEACTABICHO IBYMS TOJISIMH:
tuna long s pyoneit u Tuma int 1 korneek. IpoOHast yacTh YrciIa IPH BBIBOJE Ha SKPaH AOJDKHA OBITH OTHENEHA OT LEeIoi
YaCTH 3aMsaTON.

8 Knacc- xonteitnep MHOXECTBO c snemenTramu Trima int.

PeanuzoBath onepanuu:
[1 — moctyna mo uHAEKCY;
== - IpoBEpKa Ha PaBEHCTBO;
> YHCNO — NPUHAJIEKHOCTD YKCIIa MHOXKECTBY;

[Monmp30Barenbekuii kacc Money it pabOTHI C IEHESKHBIMU CyMMaMU. UHCIIO TOMKHO OBITH IPEICTABICHO ABYMS TTOJISIMU:
tuna long s pyomneit u Tuma int s korneek. J[poOHas yacTh 4ucia Mpu BEIBOAE HA SKPaH JOJDKHA OBITH OTACICHA OT IIeJI0N
YaCcTH 3aIsaTON.

9 Knacc- xonteitnep MHOXECTBO c snemenTramu Trima int.
PeanuzoBath onepanuu:

[1 - mocryna mo uHmgexcy;
I= - npoBepKa Ha HEPABEHCTBO;



< YHCJIO — IPUHALIECKHOCTH YHUCIIa MHOXECTBY;

IMonp30oBarensckuii ki1acc Money a1t paboThI ¢ AEHEKHBIMHA CyMMaMH. UHCII0 JOIKHO OBITH IPEICTABICHO ABYMS TIOJISAMHU:
tuna long misg pyoneit u Tuma int s xkomneek. IpoOHast yacTh 4rciIa IpH BBIBOJIE Ha SKPaH AOJDKHA OBITH OTHENEHA OT LeIoit
YacTH 3alATOM.

10 Knacc- xonreitnep MHOXXECTBO c¢ 3nemenTamu Trmna int. PeanusoBats
omnepanuu:
[1 - mocryna mo uumgekcy;
() — onpenenenue pa3mMepa BEKTOpa; - — pa3HOCTh MHOKECTB;

[Monp3oBarensckuii kixacc Money 1y1st paboTBI ¢ AEHEKHBIMA CyMMaMH. UHCIIO JOIDKHO OBITh IPEICTABICHO JABYMS TIOJISIMH:
tuna long g pyoneit u Tuma int s xomeek. IpoOHas yacTh 9rciaa IpH BEIBOJC Ha SKPaH JOJDKHA OBITH OTHENEHA OT LEeoit
YacTH 3alATOM.

11 Kracc- xonreitaep CITMCOK c kmrodueBbIMH 3HAaUCHUSME THNA int. Peann3oBaTh
OIepaLyH:

[1- moctyna no ungekcy;
int() — onpenenenue pasmMepa CIUCKa;
+ BEKTOp — CIIOKCHHE JJIEMCHTOB CITUCKOB a[i]+b[i];

[Nonmp30Barenbekuii kacc Money Uit pabOTHI € IEHSKHBIMU CyMMaMU. UHCIIO TOMKHO OBITH IPEICTABICHO ABYMS TTOJISIMU:
tuna long mis pyoneit u Tuma int s komneek. IpoOHas yacTh 4rcia MpH BEIBOJE HA SKPaH JOJDKHA OBITH OTJENICHA OT IEeJIOH
YaCTH 3aIISTOH.

12 Knacc- xonreitaep CITMCOK c kimrodueBbIMH 3HAUCHUSIME THNA int. Peann3oBaTsh
oTepanuu:

[1 - mocryna mo uwmgexcy;
() — onpenenenue pa3Mepa BEKTOpa;
+ 4Kco — 100aBIIET KOHCTAHTY KO BCEM DIIEMEHTAM BEKTOPA;

Ions3oBarenbekuii knace Pair (mapa uwmcen). [lapa mo/mkHa OBITH MPEACTABICHO IBYMs MOJSIMH: THIA int JJIsi MEPBOTO
grciaa u tuna double mns BToporo. IlepBoe uWmcio mpu BBIBOJIE Ha SKpPaH JOJDKHO OBITH OTHEIICHO OT BTOPOTO YHCIA
JTIBOCTOYHEM.

13 Knacc- xonreitaep CITMCOK ¢ kmrodueBbIME 3HAUCHUSIME THNA int. PeannzoBaTh
olepanuu:
[l — nocryna no uHnekcy;
+ BEKTOp — CJIOKEHHE DJIEMEHTOB CrUCKOB a[i]+b[i];
+ 4ncIio — 100aBNISET KOHCTAHTY KO BCEM 3JIEMEHTaM CIHCKa,;

INonp3oBarenbekuii kiace Pair (mapa ducen). [Tapa mo/mkHaA OBITh MPEICTABICHO ABYMS MMOJIIMH: THIIA int JJIs TIEPBOTO YKCIIA U
tuna double st Broporo. [IepBoe uncio npu BeIBOJIE HA SKPaH JIODKHO OBITH OTIEIEHO OT BTOPOTO YKCIIA JIBOCTOYHEM.

14 Knacc- konreiinep CITMCOK c kiroueBbIMH 3HaYSHUSIMH THITA int. Peanu3oBaTsb
orepanuu:
[1 — moctyna mo uHAEKCY;
() — onpenenenune pa3Mepa CIUCKa;
* YUCIIO0 — yMHOXKAEeT BCE JIEMEHTHI CIIMCKA HA YUCIIO;

ITonb3oBarensckuii kinacc Pair (mapa uucen). [Tapa momkHa OBITH IPEICTABICHO ABYMS MOJSIMU: THIIA int JUIs IEPBOTO YKCa U
tumna double as BToporo. [lepBoe uncio mpu BeIBOJIE HA SKPaH JODKHO OBITH OT/AETICHO OT BTOPOTO YHCIA JBOCTOUHEM.

15 Kiacc- xonreiinep CITMCOK c kitoueBbIMHY 3HAUCHUSIMU TUTA int. Peanu3oBath
orepanuu:
[1 — moctyna mo uHAEKCY;
int() — onpenesneHue pasMepa CIUCKa;
* BEKTOp — YMHOXKCHHE 3JICMEHTOB CITUCKOB a[i]*b[i];



ITonb3oBarensckuii kiacc Pair (mapa guncen). [Tapa mommkHa OBITH MPEACTABICHO ABYMS MOJISIMH: THITA int ISl IEPBOTO YUCIIA H
tumna double as Broporo. [lepBoe unciio mpy BEIBOJIE HA dKPaH JOJDKHO OBITH OTAEICHO OT BTOPOTO YHCIIA TBOCTOIHEM.

KOHmprleble eonpocol

1. B yewm cMBICHT UCTIONB30BaHUs 1a0JIOHOB?
2. KaxoBBbI CHHTaKCHC/CEMAHTHKA IIA0JIOHOB (PYHKITUIT?

3. KakoBbI CHHTaKCcHC/CeMaHTHKA 1a0JIOHOB KIIacCoOB?
4. Yro Takoe napaMeTpsl madIoHa GyHKIHMN?

5. Tlepeuncnure OCHOBHBIE CBOIICTBA IMapaMeTPOB IIA0I0HA (PYHKINH.

6. Kax 3ammcriBaTh mapamerp mabiaoHa?

7. MosHO 11 eperpyxarb napaMeTpru30BaHHbIC QYHKIUN?

8. Ilepeuncnute OCHOBHBIE CBOMCTBA MapaMETPH30BAHHBIX KIIACCOB.

9. Bce 1 KOMIIOHEHTHBIE (PYHKIMU ApaMEeTPU30BAHHOTO KJIacca SIBIIAIOTCS MapaMeTPH30BaHHBIMU?

10. SIBnsitoTCS M Ipy>KECTBEHHBbIE (DYHKIIMH, OTTMCAHHBIE B TAPAMETPU30BAaHHOM KJlacce, apaMeTpU30BaHHbIMH?

11. MoryT 1 N1abJIOHBI KJIACCOB COJIEPKATh BUPTYyalbHbIE KOMIIOHEHTHbIE (DYHKIINH?

12. Kak onpenensitoTcsi KOMIIOHEHTHbIE (DYHKIIMU MapaMeTPU30BaHHBIX KJIACCOB BHE ONpeJesieHUs aboHa
Kkiacca?

13. Yro Takoe HHCTAHIMPOBAHHUE MIa0I0HA?

14. Ha xakoM 3TaIe NpoHCXOIHUT FeHEPHPOBAHHE ONPEACIICHHUS Kiacca 1Mo mabioHy?

Cooepircanue omuema

1) TlocraHoBka 3agauu (00MIast U KOHKPETHOT'O BAPHAHTA).
2) OnwucaHue napaMeTpU3NPOBAHHOTO Kilacca-KOHTEHEpa.
3) OmnpenenceHue KOMIIOHCHTHBIX (QYHKIIHH.

4) Omucanue MOIB30BATEIBCKOTO KIIACCA M €T0 KOMIIOHCHTHBIX (DYHKIIHI
5) ®ynknums main().

6) OOBbsicHeHHE PE3yIHTATOB PA0OTHI TPOTPAMMBI.

7) OrtBeThI Ha KOHTPOJIBHBIEC BOIIPOCHI.

4.1.3. KonTpoabHasi padora

Tema 1. OcHoBbI s13b1Ka CH++

Tema 2. Ynpapasiouye KOHCTPYKIHMH

Tema 3. Yka3aTenu, CCBUIKH, MACCHUBBI U TEKCTOBBIE CTPOKH
Tema 4. ®yHkuuu

Tema 5. CTpyKTypbl, 00beTUHEHUS U TIEPEUUCTCHHS

Tema 6. Knaccel 1 00beKTHI

4.1.3.1. Ilopsipox npoBeeHUs.

KoHnTponbHast paboTa mpoBOAMUTCS B Yachl ayAUTOPHON paboThl. OOydaromyecs MOJydaroT 3aJaHusl I TMPOBEPKH YCBOCHHUS
mpoiineHHoro Matepuana. PaboTa BBIONHSETCS B NHCBMEHHOM BHIE M cmaércs mpemnofaBareiro. OIEHMBAIOTCS BiIaJeHHE
MaTepUaJiOM 10 TeMe pPabOThI, aHATUTHYCCKHE CIIOCOOHOCTH, BIAJICHHE METOJAMH, YMCHHS M HaBBIKH, HCOOXOIUMBIC LIS
BBITIOJTHEHUS 3a1aHUI

4.1.3.2 Kpurepun oneHMBAHUS

OueHka «OTJIMYHO» CTABUTCH, €CJIH 00yJaIOIIUIiCs:

[IpaBuibHO BbINOJNIHUA Bce 3afaHusl. IIpoaemMoHCTpHpoOBasl BBICOKMH YPOBEHb BIaJcHUS MarepuayioM. IIposBieHsbl
IIPEBOCXOTHBIC CIIOCOOHOCTH TIPUMEHATH 3HAHUA 1 YMCHUSA K BBIIIOJTHEHUIO KOHKPETHBIX SallaHI/II)'I. .

OneHKa «X0poIIo» CTaABUTCHA, €CJIH 00yJarouiics:

[IpaBuiabHO BBHITIONHMI OONBIIYI0 YacTh 3aJaHuil. [IpHCYTCTBYIOT He3HauMTeNbHBIE OIMMOKH. [IpomemMoHCTpHpOBaH
XOpOH_II/Iﬁ YPOBEHb BJIAJICHUA MaTCPUATIOM. HpOﬂBHeHH Cpe€aHue CIIOCOOHOCTH MPUMCHATH 3HAHUA U YMCHHA K BBIIIOJTHECHHUIO
KOHKPETHBIX 3a/IaHUH.

OuneHka «yA0BIETBOPUTEIBHO» CTABUTCS, €CJIH 00y4aronmuiics:



3amaHus BBIIONHI Oojiee dYeM HamoioBuHy. IIpucyrcTByror cepné3Hble ommbOku. [IpomemoHCTpHpoBaH
YAOBJIETBOPUTEILHBIN yPOBEHb BIAaJEHUS MaTepHajoM. [IposBIEHB HH3KHE CHOCOOHOCTH NPUMEHATH 3HAHWSA W YMEHHSA K
BEITTOTHEHUIO KOHKPETHBIX 3a/IaHHH.

O1eHKa «HeYAOBJIEeTBOPUTEIbHO» CTABUTCS, €CJIN 00yYaroLIuiics:

3amaHus BBIIOJMHWI MEHEE YeM HAIoJOBHHY. I[IpOoaeMOHCTPHpOBAN HEYJOBICTBOPUTENBHBI yPOBEHb BIACHUS
MaTepuaioM. [IposiBICHBI HEJOCTATOYHBIE CIIOCOOHOCTH MIPUMEHSTh 3HAHHS U YMEHHSI K BBITIOJTHEHIIO KOHKPETHBIX 3aIaHHH.

4.1.3.3. Conep:xaHne OLIEHOYHOI'0 CPeACTBA

Tembr1 1-6

®opMynupOBKa 3a1aHUA:

1. HammrcaTs mporpamMmy Ut BRIYUCICHMS (pakToprana yucia n. Yucemno n BBOAUTCS TOJI30BATENEM C KIABHATYPHI.

2. HammucaTs mporpamMmy IS IIOMCKa HAUMEHBIIETO 3JIEMEHTa MacCHBa. MacCHB 3aMOHUTD CITyJaiHBIMH YHCIIAMU.

3. HanmcaTs nporpamMMy ISl BRIYUCICHUS CKIAPHOTO IIPON3BEACHNS ABYX BEKTOPOB. BEKTOpBI peann3yroTcsi B BUI€ MaCCHBOB,
UX Ha3BaHUs MEPENAOTCsl apryMeHTaMH (DYHKIHH.

4. Hanwucare mporpammy Ajsl peaju3alliil KOMIUIEKCHBIX 4YHCed B aireOpandeckoil (opme B BHUIE DJIEMEHTOB CTPYKTYPBI
[IpenycMoTpeTh hyHKIUH AJISI CIIOKEHNUS, BEIMUTAHUS, JEJICHUS 1 YMHOKEHHST KOMIUICKCHBIX YUCEIL.

4.2. OueHOYHbIE CPECTBA MPOMEXKYTOUHOI aTTeCTAlNU

[To mucnumanHe MpexycMOTpeH 3a4€T W 9K3aMeH B 5 cemecTpe. 3auéT (PK3aMeH) MPOXOAUT mo OmneraM. B kaxaom Oumete
OJIMH TEOPETHYECKUN BONPOC W OJHO MpaKTHUYeCKoe 3amaHue. 3a4ér (IK3aMeH) MPOBOAUTCS B YCTHOW / MHCHMEHHOU H
KOMIbIOTepHOH (hopme. OlieHHBAETCs BJAJCHHE MATEPUAIOM, €r0 CHCTEMHOE OCBOCHHE, CIOCOOHOCTh MPUMEHSTH HYXKHBIC
3HAHMS, HABBIKM M YMEHUS MIPH aHAIN3E MPOOJIEMHBIX CUTYAIMH U PEIICHUH MPAKTHUSCKHUX 3aIaHuUM.

4.2.1. YcTHbI WIM NHCbMEHHBIH 0TBET HA BONPOC

4.2.1.1. Ilopsipox npoBeeHHs.

VYeTHBIM WIM IUCBbMEHHBI OTBET HA BOIPOC HAIPaBIEH HAa IPOBEPKY 3HAHUN OCHOBHBIX pPAa3elIoOB 10 JUCLUILIIMHE
«IIporpaMmmMupoBaHue».

4.2.1.2. Kpurepuu oneHUBaHMs.

OneHka «OTJIMYHO» CTABHUTCS, €CJIM 00yUaronuiics:

B oTBeTe KadueCcTBEHHO PacKphUI cojepxkaHue TeMbl. OTBET XOPOIIO CTPYKTypupoBaH. lIpekpacHO OCBOEH MOHATHHHBIN
ammapat. [IponeMOHCTpUpOBaH BBICOKHMH ypOBEHb INOHMMaHUWS Marepuana. [IpeBocxomHoe yMmeHHe (HOpMynMpoBaTh CBOM
MBICJIH, 00CY)XKIATh TUCKYCCHOHHBIE TIOIOKCHHS.

OueHka «X0pouIo» CTABUTCS, €CJIH 00y4arouiics:

OcHOBHBIE BOIIPOCHI TeMbI packpbul. CTpyKTypa OTBeTa B LIEJIOM aJeKBaTHa TeMe. XOpOIIO OCBOEH MOHATUNHBIN ammapar.
[TponemMoHCTpHpPOBaH XOPOIINKA YPOBEHb MOHUMAHUS MaTeprasia. Xopouee yMeHne (hopMyJIMpoBaTh CBOU MBICIIH, 00CYXIaTh
JUCKYCCHOHHBIE MOJIOKEHHUS.

OneHka «yA0BJIeTBOPUTEIbHO» CTABUTCS, €CJIM 00ydaromuiics:

Temy wactnuno packpbul. OTBET cnabo cTpykTypupoBaH. [IoHATHITHBINA ammapaT ocBOeH 4acTWyHO. [loHMMaHuEe OTIEeNbHBIX
MOJIOKEHUH M3 Marepuala Mo Teme. YJIOBJIETBOPUTEIbHOE yMeHHe (DOPMYIINPOBATh CBOU MBICIH, 00CYXIaTh JUCKYCCUOHHBIE
MTOJIOKEHUS.

OueHKa «HeyAOBJIEeTBOPUTEIbHO» CTABUTCS, ecJIM 00ydarommiics:

Temy He packpbul. [TOHATHHHBIA ammapaT OCBOEGH HEYJOBIETBOpPHUTENbHO. [loHMMaHMe Martepuana (parMeHTapHOE WIH
orcyrcTByeT. Heymenue hopMyIMpoBaTh CBOM MBICIH, 00CYX/IaTh IUCKYCCHOHHBIE TTOJIOKEHUSI.

4.2.1.3. OueHo4Hble CpeAcTBAa.

Bonpocs! aJist yCTHOr0 MJIM NHCbMEHHOT0 0TBETa

3auér

. CtpykTypHOe nporpammupoBanue B C++.

. ba3oBbIe THITEI TAHHBIX.

. KoHcTaHTh! 1 uTepasl.

. AprupMeTHyecKre OnepaTopsl.

. JlJornueckue onepaTopsl.

. Omiepatopsl CpaBHEHUSI.

. OnepaTop mpuCBaNBaHMS U MPUBEICHIE THIIOB.

. TepnapHbIil onepaTop.

. [TobuTOBBIE ONIEPATOPHI M IBOMYHOE IPE/ICTABICHUE YHCEIL.

. Yrpasnsromne UHCTpYKIUU. BeTBIeHUS 1 HUKIIBL.

. Ycnosuslii oneparop IF().

. BoxeHHbIe yCIOBHBIE OIEPATOPBI.

. Ycnosusiii oneparop SWITCHY().

. Oneparop mukna FOR().

. Oneparop nukina WHILE().

. MaCcTpyK1ms 6e3ycIoBHOTO Mepexoa.

. OOBsIBIICHNE U UCTIONB30BaHNE (DYHKITUH.
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18. Ilepenaua ykazatenst apryMeHTOM (QyHKIINH.

19. Tlepenavya MaccuBa apryMeHTOM (yHKITHH.

20. ITepenava CTpOKH apryMEHTOM (DyHKITHH.

21. AprymenTsl pynkuuua MAIN().

22. Bo3Bpammenue QyHKIMEH yKa3aTes.

23. Bo3Bparmenue GyHKIHEH CCHUIKH.

24. Yxa3zarenu Ha QyHKUIUH.

25. Pekypcus.

26. [eperpyska pyHKIuA.

27. OOBsIBIICHNE U HCIIOIb30BaHUE YKa3aTeleH.

28. AnpecHast apudMeTHKa 1 CpaBHEHHUE yKa3aTeleH.
29. MHoroypoBHeBas afipecarusl.

30. CraTnueckue OJHOMEPHBIE MAaCCHBEHI.

31. Ykazarens Ha MacCuB.

32. JIByMepHBIC MacCHBHL.

33. Uannuann3aris MacCHBOB.

34.Co3nanvie M HHUIHAIH3AIHS CTPOK.

35. JInHaMuIeCcKre MaCCHBEIL.

36. CTpyKTyphl. MacCUBBI CTPYKTYP.

37. Yka3arenu Ha CTPYKTYPBI.

38. O0beauHeHus.

39. IlepeuncneHus U onpeaeIeHNe TUIIOB.

JK3aMeH

. OOBEKTHO-OPUEHTUPOBAHHOE TPOrPaMMHUPOBAHHE.
. OOBsiBNICHUE KIacca.

. OTKpBITHIE U 3aKPHITHIC YICHBI Kacca.

. Cratuueckue WwieHs! Kilacca.

. Ileperpy3ka METOIOB.

. Korctpykropsl. Co3nanne u meperpyska KOHCTPYKTOPA.
. dectpykropsl. IIpaBuna co3nanus aecrpykropa. Mcnosnb3oBaHue AeCTpyKTOPOB.
. BHemnss oneparopHast pyHKIMs It HEpeonpeielieHrs: OMHapHOTO OnepaTopa.
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. Ileperpyska omneparopHoi (yHKIIHH.

10. [epeonpenenenre yHapHBIX ONEPATOPOB BHEITHUMH (DYHKLIUSIMH.
11. ITeperpy3ka onepaTopoB METOAAMH Kiacca.

12. HacnenoBaHue KJIaCCOB M TUIIBI HACJIEIOBaHUS.

13. [lepeonpenenenne METOAOB U BUPTYaJIbHbIE (YHKIHUH.

14. MHOroypoBHEBOE HACJIEI0BaHUE.

15. Yncro BUpTyasIbHBIE METOJIBI 1 ADCTPAKTHBIE KJIACCHL.

16. O606ménnspie GpyHkun. [leperpyzka 0000MIEHHBIX () YHKITHA.

17. O606ménnsIe ki1accsl. [11a6moHsbI.

4.2.2. lIpakTUyeckoe 3aJaHue
4.2.2.1. Tlopsaaok npoBeaeHusl.
[IpennararoTcs 3a1aHus Ha TPOBEPKY MPAKTHUECKUX HABBIKOB MO AUCHUIUIHHE «IIporpaMMupoBaHue.
4.2.2.2. Kpurepuu onleHUBaHN.
OueHKa «OTIUYHO)» CTABUTCS, €CJIH 00yYAIOIIMMCS:
3aaHue BBINOJIHEHO MOJHOCTHIO U IPABUIIBHO.
OneHka «X0poIo» CTABHTCS, €CJIM 00y4aloImuMes:
3amaHue BBHIOJHEHO IMOJHOCTHIO, HO HET JOCTaTOYHOrO O0OCHOBaHUs. My mpu BEepHOM pPEHMICHWU MOIMYIIEHA OIIUOKA WIIH
HE/I0YeT, He BIUAIOMNN Ha IPABUIIBHYIO TIOCIIEA0BATEIFHOCTD PACCYKICHHUH.
O1eHKa «yA0BJIETBOPUTEIbHO» CTABUTCS, €CJIM 00yUYaIOIIUMCS:
33.}13HI/IG BBIITIOJIHECHO YaCTUYHO UJIN C q)aKTI/I‘ICCKI/IMI/I OIINOKaMH.
O1eHKa «HeYAOBJIEeTBOPUTEIbHO» CTABUTCS, €CJIM 00YYaAIOIIUMCS:
33.}13HI/IG HE BBITMIOJIHEHO WJIH BBIITOIHEHO ¢ OOJIBIINM KOJIUYECTBOM q)aKTI/I‘{eCKI/IX OIINOOK.
4.2.2.3. OueHo4YHbIe CpeACTBA.
3auér

1. HamummuTe nporpaMmy BBIYHCICHUS CYMMEBI
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10.

Brraucnenune gpakroprana ohopMUTE TIOIIPOTPAMMOM.
HanuimTe nporpaMMmy BbIYHCICHHS CYMMBI

_Z [+ 101 2?3—1)

Berruncienue pakropuana opopMHUTe MOAIPOrPAMMOIA.

Hanumure moamporpaMmy, ONpeessIONIyI0, MPHHAMIEKHUT JH TOYKAa C KOOpAMHATaMu (X,y) Kpyry pajauycaf c
LEHTPOM B TOUKe (a,b).

Hanuiure nporpaMmy BBIYUCIICHUS CYMMBI

I+2W35+ .+ n!,

HCIOJIb3Yyd NOANPOTrpaMMy BbIYHCIICHUSA (baKTOpI/IaJ'Ia.

Hanummure noamporpaMmy BBIYMCICHUS KOPHEH KBajpaTHOro ypaBHeHus. I[Iporpamma poipkHa Y4YWTHIBaTH BCe
BO3MOJKHBIE COYCTAHHS HYJICBBIX M HEHYJIEBBIX 3HAYCHHI K03 duImeHTos a, b, C.
Hammcates mporpammy mnowncka HamOoipmero obmero pnenmutens (HOJ[) nByX NONOXKHTENBHBIX IENBIX YHCEIL
[pumewanne: HOJ nmmercs mo anroputMmy EBkinaa:

IToxa x 1 y He paBHBI 0, BEITOIHATH UK

Ecnu x>y, To X=0CTaTKy OT [IeJICHHS X Ha Y

WHage y=ocTaTKy OT AENEHUS y Ha X

Komnern 1ukna

OtBer=x+y
B 3amanHom Habope koopauHat Touek (Xj, Vi), 1=1,2,...,5, HaAlTH JBE TOYKH, PACCTOSIHHC MEXIY KOTOPBHIMHU
MUHHMAaJbHO, ¥ BBIBECTH Ha MeuyaTh MX HoMepa. [l BBIUMCICHHS pPAcCTOSHUA MeXAy AByMs Toukamu (x1,yl) u
(x2,y2) o ¢popmyne

J(d-x2) +(y1-y2)

Hanmummte nporpamMy ¢hopMupoBaHus MaccuBa A TI0 IPABUITY:

- flels) =14 5-13

—_
[N ]

rac

s N
[3)= 1+32 - 1+|:|:|sj.

Jis BBIYMCICHUS f [:j I/Ig("il ) UCTIOJIB3YITE TOJIPOTPAMMBI.
Jana ¢pyHKuus

l+inlx? +1
21+

flx)=

(x)
Hammmmre nporpaMMy ¢opMupOBaHUs MacCHBa A, HCTIONb3Ys MOANPOTrPaMMY ULl BBIYUCICHUS x , TIO TIPaBHILY:

_fBferd) g ;o3
24
JaHb! 1Be QYHKIUH:
Sa)=057 4077 -2 u+045 glf)=tn;

; .
Hammmmre nporpamMmy (GopMupOBaHHMS MaccHBa A, HCIIONb3YS MOJNPOrPaMMBl s BBIYHUCICHHS x “ u g(j ), 1o
MIPaBUIY:

—
I=

ay = /1) ;:; -, =15 j-14

JK3aMeH

1.

@aiin  CcolepKHUT MacCHB  BEHICCTBEHHBbIX uuced. OmpelenuTs KOJWYECTBO YHCEN, MEHBUIMX CPEIHEro
apu(pMETHYECKOT0 3HAUSHHUS BCEX YHCEII.

Toscnenue: Peanuzoeams npocpammy obpabomru (ailnog coenacho 3a0auuro. Januvle yumaromes uz meKcmogozo
Gaiina u 8v1600Mcs HA IKPAH U/uau 8 mexcmogulil aiin. Illpoepamma npoeepsiem 603MOdACHbIE OUUOKU 8600A-6bI600U.
IIpodemoncmpuposams pabomy npocpammvl Ha OCHO8e CO30AHHO20 Mecmd.

Co3znatp Kiacc npsMOYroJIbHUKOB CO CTOPOHAMH, NapauICJIbHBIMK OCSIM KOOpAHHAT. [IperycMoTpeTs BO3MOYKHOCTD
repeMelIeHHs IPSIMOYTOJIEHUKOB Ha IUIOCKOCTH, M3MEHEHHE pa3MepoB, MOCTPOESHHE HAaUMEHBIIETO NPSIMOYTOJIbHUKA,
COJIEpIKaILeTo 1B 3aIlaHHBIX, U TPSIMOYTOJIbHUKA, SBIISIOIEroCs OOIIMM IIEpECEYEHUEM JIBYX MPSMOYTOJIBHUKOB.
®daiin comepxut (HaMuIUM CTYACHTOB M WX Bo3pacT. HameuataTh (aMWinK CTyIEHTOB, MMEIOIINX HAMMEHBIIHMA
BO3pPACT.
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Hoscnenue: Peanuzoeams npoepammy obpabomku gaunos coenacHo 3adanuro. JanHvle 4umaromcs u3 mexkcmogoco
aiina u 6v1600McA HA IKPAH u/unu 6 mexcmoswiii gpaiin. Ilpoepamma npoeepsiem 03M0NCHbIE OUUOKU 8600a-68b1800d.
Ilpodemoncmpuposame pabomy npoepammel Ha OCHO8e CO30AHHO20 MeCmd.

Co3maTte KJIacCC MHOTOWICHOB OT OJHOM TIEPEeMEHHOW, 3aJaBaeMbIX CTCIEHBI0 MHOTOWIEHAa ¥ MacCHBOM
kodpdunreHToB. [IpenycMOTpeTpr MeTOABl AU BBIYHMCICHHS 3HAUYEHUS MHOTOWICHA /ISl 3aJaHHOTO apryMEHTa,
OTIepanyy CI0KECHUS, BRIYUTAHHS M YMHOXCHHAS MHOTOYJICHOB C TIOJIYYCHHEM HOBOTO OOBEKTAa-MHOTOWICHA, BEIBOJ Ha
9KpaH omnucaHusi MHorowieHa. Hamucate mporpammy, IeMOHCTpupymoulyto pabory ¢ 3TuM Kinaccom. IIporpamma
JIOJDKHA COJIepKaTh MEHIO, TI03BOJISIONIEE OCYIIECTBUTH IPOBEPKY BCEX METOJIOB Kiacca.

Daiin copepKUT paMUIINK CTYICHTOB. BBIBECTH CITUCOK CTYJICHTOB, IMEIOLIUX CaMble AJIHHHbBIE (haMHIIHH.

Hosicnenue: Peanuzoeamv npocpammy obpabomku @aiinog coznacHo 3adanuio. /lannvie yumaromes u3 mexKcmosozo
atina u 8v1600Mcs HA IKPAH U/uau 8 mekcmoswvill gailn. Ilpozpamma nposepsiem 803mMoAHCHbIE OUUOKU 8600A-6bIB00U.
IIpodemoncmpuposams pabomy npocpammvl Ha OCHOBe CO30AHHO20 MeCmd.

Co3pmats Ki1acc «gomarmHss OndmmuoTekay. [IpexycMoTpeTh BOZMOKHOCTS pabOTHI ¢ IPOU3BOIBHBIM YHCIOM KHUT,
MTOWCKa KHUTHU TI0 KaKOMY-JTHOO0 TPH3HAKY (HAIIpUMeEp, TI0 aBTOPY WM MO TOAY U3/IaHus), 100aBICHHS KHUT B
O6uOIMOTEeKY, yIaIeHUS KHUT U3 Hee, COPTHPOBKH KHHUT 110 Pa3HBIM IIOJISIM.

@aiin comep KUT MPOU3BOIBHBIE TEKCTOBBIE CTPOKH. B BBIXOMHOM (paiiine Bce CTPOKH JOIMOIHEHBI CHMBOJIOM «*» 1O
caMOil JUIMHHOM CTPOKH.

Hoscnenue: Peanuzoeams npoepammy obpabomku gaiinos coenacHo 3adanuto. [Januvlie YUMAOMcs U3 MeKcmo8o2o
¢hatina u 6v16005mMcsL HaA IKPaH w/uau 8 mexkcmoswvill Qailn. Ilpoepamma nposepsiem 03mMoNHcHbIE OUUOKU 8600A-6bIB00U.
Ipodemoncmpuposams pabomy npocpammvl Ha OCHOBe CO30AHHO20 MeCmd.

Omnpenenuts kinacc ¢ uMeHeM Netbook, conmepikammii cienyromue Nois: Ha3BaHWEe (UPMBI M3TOTOBUTENS; pa3Mep
9KpaHa; 00beM ONEepaTHBHOW MaMSTH; IIeHA.

PeanuzoBaTth MEeTOABL:

—  BBOJ JIaHHBIX B MacCHB U3 n 3JieMeHTOB Tha Netbook;

—  YIOPSIOYUTH IO JaTaM BBITYCKa;

—  BBIBOJ MH(OPMAIIH O TOBape, pa3Mep KpaHa KOTOPOTO BBEICH MOJIE30BATEIIEM.

@aiin fl cocrouT U3 menbIX ymcen mo 6 B crpoke. [lepemucars B aiin 2 Bce momoxxuTensHble yncita u3 Qaiina f1,
OCTaBJISIsI UX B TEX )K€ CTPOKAX.
Hoscnenue: Peanuzoeams npoepammy obpabomku gaiinos coenacno 3adanuro. [anHvle 4umaromecs uz mexkcmogoco
hatina u 6v16005McsL Ha IKpaH u/unu 8 mexcmoswiil gailn. IIpoepamma nposepsem 803mModNCHbIE OUUOKU 8600A-6bIB0OU.
Ipodemoncmpuposame pabomy npocpammvl Ha OCHOBe CO30AHHO20 MeCmd.
Onpenenuts kiacc ¢ iMeHeM Home, conmeprkamiuii ciaexyronye moss: agpec A0Ma; 3TaKHOCTh; KOJHYECTBO MOABE3/I0B;
KOJIMYECTBO KBAPTHUP Ha ITaXeE.

PeanuzoBaTth MeTOABL:

—  BBOJI JIaHHBIX B MacCHB U3 N 3JieMeHTOB THna Home;

—  YIOPSIOYUTH IO YOBIBAaHHUIO STAXKHOCTH;

—  BBIBOJ MHPOpMAIUH 00 00BEKTE, KOIMYECTBO MOABE3J0B KOTOPOTO BBEICHO MOIB30BATEIIEM.



Tpunoorcenue 2
K pabouell npoepamme OUCYUNIUHBL (MOOYI5)
51.0.04.04 IIpoepammuposanue

Ilepeuensb JuTEepaTyphbl, HeOOX0AMMON /151 OCBOEHMS TUCHUILINHBI (MOLYJIs1)

Hanpasnenne moarorosku: 44.03.04 - TIpodeccronansHoe 00y4YeHue (10 0TpacisaM)

HpO(l)I/IJ'II) IIOJATrOTOBKU: ABTOMaTu3anuUs OQHCPICTUYCCKHUX CUCTEM

Ksamudukanms BEITyCKHHKA: OaKaiaBp

®dopma o0yueHust: 3a0uHas

S3pIK 0OyUeHus: pycckuit

T'on Hawana oOydeHus mo obpa3oBaTensHON porpamme: 2022
OcHoBHas JUTeparypa:

1. Beenenne B ocHoBel mporpammupoBanus Ha C / FO.A. Koctuxos, A.B. Moxkpsxos, B.1O. Ilasmos u ap. - Mocksa :
HUI] UHO®PA-M, 2015. - 32 c. ISBN 978-5-16-103253-4. - Tekcrt : anekrponHsiit. - URL: https://znanium.com/read?id=6911 -
Pexxum noctyma: mo moamucke

2. JloBek, K. BBenenue B Teopuro sA36Ik0B nporpammupoBanus / Jlosek Kb, JleBu Kan-XKak. — Mocksa : JIMK
IMpecc, 2013. — 134 c. - ISBN 978-5-94074-913-4. - Teker : anextponHsiid. - URL: https://znanium.com/read?id=34108 -
Pexxum pocrymna: o noanucke

3. MporpammupoBanue. [IpomemypHoe mporpammupoBanue: YueOHoe mocobme / Kyuynoa E.B., OmeitnukoB b.B.,
Yepeauuuenko O.M. - Kpacuosip.:COY, 2016. - 92 c. - URL: http://znanium.com/bookread2.php?book=978627 -Pexum
JOCTYTIA: TI0 MOJIINCKE

4. Hapes, P.1O. NadopmaTika u mporpaMMHpoBaHue [DIEKTPOHHBIN pecypc] : yued. mocodue / P. FO. Ilapes, A. H.
[Iymkos, B. B. Camapun, E. B. MeutsauKOBa. - KpacHosipek : Cub. dpenep. yH-T, 2014. - 132 c. - ISBN 978-5-7638-3008-8. -
Tekcr : anextponnsiit. - URL: https://znanium.com/read?id=126709 -Pexum gocTymna: Mo MOAMUCKE

Jlono/IHNTeIbHASA JIUTepaTypa:

1. 3amgaun o nmporpammuposanuio / [Tox pea. Okynos C.M., - 3-e u3z. - Mocksa :Jlaboparopus 3Hanuii, 2017. - 826 c.:
ISBN 978-5-00101-448-5. - Teker : anextponusiid. - URL: https://znanium.com/read?id=268319 -Pexum nocTyra: mo MOAMHUCKE

2. KysumHos, JI. P. KomnbtorepHsie Hayku : OCHOBBI IporpaMmupoBanusi: YueoHoe nocodue / Kypuiunos JI.P., - 2-e
u31., cTep. - Mockga :®@iunta, U3a-Bo Ypai. ya-ta, 2017. - 102 ¢. ISBN 978-5-9765-3144-4. - Tekcr : anekTponnsrit. - URL:
https://znanium.com/read?id=303926 -Pexwum 10CTyIIa: IO MOAIICKE

3. Ioakyp, M. JI. IIporpammupoBanue B cpene Borland C++ Builder ¢ matemaruueckumu 6ubnmuorekamu MATLAB
C/C++ [Dnexrponnsiii pecypc] / M. JI. oakyp, I1. H. Tloakyp, H. K. Cmonenues. - M.: IMK IIpecc, 2009. - 496 c. - URL:
http://znanium.com/bookread2.php?book=409183 -Pesxum qocTyma: 1Mo Mo mucKe

4. IlporpammupoBanue B anroputmax / OkymoB C.M., - 6-e u3n., (3:1.) - M.:JIaboparopus 3nanuii, 2017. - 386 c. - URL:
http://znanium.com/bookread?.php?book=502153 -Pesxum jgocTyma: mo moAMUcKe
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Tpunoosrcenue 3
K pabouell npozpamme OUCYUNIUHBL (MOOYIs)
51.0.04.04 IIpoepammuposanue

Ilepeyens uHGOPMANMOHHBIX TEXHOJIOTHI{, HCIIOJIb3YyEeMBIX 11 OCBOCHHS AUCHUILIUHBI (MOAYJIs), BKJIIOYast
nepeyeHb MPOrpaMMHOro odecneyeHust 1 HHYOPMALMOHHBIX CIPABOYHBIX CHCTEM

Hanpasnenne moarorosku: 44.03.04 - TIpodeccuonansHoe 00y4eHue (1o oTpacisam)

HpO(l)I/IJ'II) IIOJATrOTOBKU: ABTOMaTu3anus OQHCPICTUYCCKHUX CUCTEM

Ksamudukanms BEITyCKHHKA: OaKanaBp

®dopma o0yueHust: 3a04Has

SI3bIk 0OyUeHUs: pyccKuit

T'on Hawana oOydeHus mo odpa3oBaTensHON porpamme: 2022

[Maker oucuHoro nporpammHoro odecrieuenust Microsoft Office Professional plus 2010

MathCAD Education-University Edition

Notepad++ — cBOOOIHEIN TEKCTOBBIN PEAAKTOP C OTKPHITHIM HCXOAHBIM KogoM st Windows

GIMP (GNU Image Manipulation Program («I'umin»)) — cBoO0HO pacnpocTpaHseMblii pacTpoBbIii TpaduuecKuii
penaxkrop

Python — BEICOKOYPOBHEBBIH SI3bIK IPOTPAMMUPOBAHHUS OOIIET0 HA3HAUCHHUS

Inkscape (Mukckeiin) — cBOOOIHO paclpoCTpaHsieMblil BEKTOPHbIN rpaguuecKuii peaakTop

Lazarus — oTkpsiTas cpeia pa3pabOTKH MporpaMMHOTo odecreueHus Ha si3bike Object Pascal aist komnusitopa Free
Pascal

Y4eOHo-MeToquYecKas IUTepaTypa Ul JaHHOH AUCIMIUIMHBI MIMEETCS B HAJTMYUU B AJIEKTPOHHO-ONOINOTEYHOM
cucteme "ZNANIUM.COM", noctyn k koTopoii nmpenoctasiieH odyuatonumcs. ObC "ZNANIUM.COM" conepxut
IIPOU3BENCHUS KPYITHEUIIUX POCCUNCKUX YUEHBIX, PYKOBOAUTEIECH rOCYJapCTBEHHBIX OPraHOB, IIPEOAAaBATENCH BEAYILUX
BY30B CTPaHbl, BHICOKOKBAIU(UIMPOBAHHBIX CIIEIMAIUCTOB B Pa3IMYHBIX cpepax OuzHeca. PoHn OMOIMOTEKH cHOPMUPOBAH
C YYETOM BCeX M3MEHEHUIT 00pa30BaTeNbHBIX CTAHIAPTOB U BKIIIOYAET y4eOHUKH, yueOHbIE TOCOOUs, y1eOHO -METOAMIECKHUE
KOMIUIEKCHI, MOHOTpaduHu, aBTopedepaTsl, AUCCEPTALMHU, SHIUKIIONENH, CIIOBAPH U CIIPABOYHUKH, 3aKOHO1aTEIHHO-
HOPMaTHBHBIE IOKYMEHTBI, CTICIIHaIbHbIC IEPUOMIECKNE U3JaHUs U U3/IaHNs, BEIITyCKAaeMbIe U3/1aTeIbCTBAMHU BY30B. B
Hacrosee BpeMs DbC ZNANIUM.COM cooTBeTcTBYeT BceM TpeOOBaHMIM (heepalbHBIX TOCYIapCTBEHHBIX
00pa3oBaTeNpHBIX CTaHIApTOB BEIcIIero oopasoBanus (PI'OC BO) HOBOro MOKOICHUS.



