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Conep:xanue

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

2. Mecto muctmruiuHb! (Moxyiist) B ctpykType OIIOIT BO

3. OObeM AMCUUILIMHBI (MOZYJNS) B 3a4eTHHIX CIUHULIAX C YKa3aHHEM KOJMYeCTBa YacoB, BBIIEJCHHBIX Ha
KOHTAaKTHYIO paboTy oOydJaromuxcs ¢ mperojaBareieM (0 BHAaM Y4eOHBIX 3aHATHI) M HA CAMOCTOSTEIBHYIO padoTy
o0yJarommxcs

4. CopepxaHue TUCHUIUIMHBI (MOJYJsS), CTPYKTYPHUPOBAHHOE MO TemaM (pasfenaM) ¢ yKa3aHHeM OTBEIECHHOTO Ha
HUX KOJIMYECTBA aKaJJCMHUYCCKUX YaCOB U BUJIOB YUCOHBIX 3aHATHI

4.1. CTpyKTypa U TeMaTHYECKUH TUTaH KOHTAKTHOW W CAaMOCTOSITEIILHOW PabOThI 1O TUCIUILIHHE (MOIYIIIO)

4.2. ConeprxaHue QUCIHILTAHBI (MOTYJIs)

5. IepedeHb yueOHO-METOUUYCCKOTO OOCCIICUCHHUS Il CAMOCTOSATEIFHOM PabOThl 00YYAIOUIMXCS 110 AUCIIUTLINHE
(Momyt0)

6. @OHZ OLIEHOYHBIX CPEICTB MO AUCIUILTHHE (MOIYIIIO)

7. IlepedeHs uTepaTyphl, HECOOXOIUMOM ISt OCBOCHHS JUCIUIUIAHBI (MOIYJIs)

8. IlepeueHb pecypcoB MHPOPMAIIMOHHO-TEICKOMMYHHUKAIIMOHHOHN ceTH "MHTepHeT", HeOOXOIMMBIX JJIsI OCBOCHHS
JUCIUIUTMHBI (MOIYIIS)

9. MeTtonudeckue yKa3aHusl ISl 00YUaroNIMXCs IO OCBOCHHIO TUCITUIUTAHBI (MOTYJIS)

10. ITepeuenp MHGOPMAITMOHHBIX TEXHOJIOTHH, HCIOIB3YEMBIX IIPU OCYIIECTBICHHH 00pa30BaTeIbHOrO IpolLecca 1o
JTUCLUILIMHE (MOJIYJIIO), BKIIIOYasl IEPEYeHb MPOrPaMMHOT0 o0ecneyeHus] 1 MHQOPMALMOHHBIX CHPABOYHBIX CHCTEM (IIPU
HEOOXOAUMOCTH)

11. OnucaHre MaTepUaTbHO-TEXHUYCCKON 0a3bl, HEOOXOAMMOM ISl OCYIIECTBICHUS 00pPa30BaTEILHOTO MpoIecca
[0 TUCIUTIUINHE (MOYJITIO)

12. CpexacTBa aganTauu MperofaBaHisl JUCIUTUINHBL (MOIYI) K TOTPEOHOCTAM 00YYarOIINXCsl HHBAJIMIOB U JIAIL C
OTpaHUYCHHBIMH BO3MOXHOCTSMH 3JI0OPOBBS

13. TIpunoxenne Nel. @OHA OLIEHOYHBIX CPEICTB
14. TIpunoxenne No2. [lepedeHs muTepaTyphl, HEOOXOTUMOHN ISl OCBOSHHSI JUCIUATUIAHBI (MOIYIIST)

15. Tlpumoxxenne Ne3. IlepedyeHr MHPOPMAUOHHBIX TEXHOJOTHH, HCIONB3YEMBIX UII OCBOCHHS TUCIIHIUTHHBI
(MozyJIst), BKIIFOUasl IIepeueHb NPOrpaMMHOT0 00ecTiedeH st ¥ HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM



IIporpammy nmucruruiHbel pazpabortan(a)(u) morneHT, k.H. (moment) Wobarymmu P.P. (Kadenpa marematunku u
TIPUKIaIHONW HHPOPMATHKH).

1. IlepeyeHr mNJIAHMPYEMBIX Ppe3yJIbTATOB OOyYeHUs] MO JMCUHUILIMHE (MOJYJI0), COOTHECEHHBIX ¢
IJIAHUpPYeMBbIMU pe3yabTaTamu ocsoenust OIIOII BO

O6y‘1310111HI7[CH, OCBOUBILHH JAUCHUIUIARY (MOZ[yJ'H)), JOJIDKCH O6J'IaﬂaTI) CJICAYIOIMMUMHU KOMIICTCHIIUSAMMU:

Iugp Pacumindposka
KOMIIETEeHIIHH npuodpeTaeMoii KOMIETEHIINH
[K-2 Croco0OeH OCyIIeCTBIATh TECTUPOBAHNE KOMIIOHEHTOB MH(POPMAITMOHHBIX CUCTEM
IK-2.1 3HATH TEXHOJIOTUU TSCTHPOBAHUS KOMIIOHCHTOB HH(POPMAITMOHHBIX CUCTEM
[K-2.2 'YMeTh OCYIIEeCTBIATh TECTUPOBAHHE KOMITOHEHTOB MH(POPMAITMOHHBIX CUCTEM
[K-2.3 BriaeTs ctoCOOHOCTEIO OCYIIECTBIATh TECTHPOBAaHHE KOMIOHEHTOB HH()OPMAITOHHBIX
CHCTEM
TIK-5 CriocoOeH MPUMEHSATh CUCTEMHBIH MOX0 U MaTEMaTHYCCKHE METOABI B (hopManu3aiuu

[PCIICHUA MMPUKIAAHBIX 3aaa4, B TOM YHUCJIC HHTCIIJICKTYaJIbHbIX

TIK-5.1 3HATH OCHOBBI CHCTEMHOT0 TI0JIX0/1a M MATEMAaTHUCCKUX METOOB B (JOPMAIH3AINHN PEIICHUS
[MPUKJIaTHBIX 33]1a4, B TOM YHCIIe MHTEIUIEKTYaIbHBIX

TIK-5.2 'YMeTh MPUMEHSTh CHCTEMHBIH MOAX0]] U MAaTEeMaTHYSCKUE METOIbI B (POPMAIM3AIUN PEIICHHUS
[IpUKJIAJHBIX 3a/1a4, B TOM YMCII€ NHTEJUIEKTyalbHbIX

I1K-5.3 BJ'Ia,I[eTB CIIOCOOHOCTBIO MNPUMCHATH CHCTCMHBIN noaxoa M MareMaTHYCCKHE METOIbI B
(I)OpMaJ'II/IBaLII/II/I PCIICHHUA MPUKIIAJHBIX 3a4a4, B TOM YHUCJIC MHTCIJICKTYaJIbHbBIX

OO0y4aroniuiicsi, OCBOUBIINNA AUCITUTUTHHY (MOIYIIB):

JloKeH 3HaTh:

cucreMy mporpammupoBanusi Ha CH++; npuHIUNBI pa3pabOTKH HPOTrpaMM; IPHUHIMIIEI aBTOHOMHOW H
KOMILUICKCHOH OTJIAAKH W TECTUPOBAHHS MIPOTPAMM;

OCHOBBI CHCTEMHOTO ITOIX0J]a 1 MAaTEeMaTHYECKIUX METOMIOB IPH MporpaMmupoBannn Ha CHU++.

JomxeH yMeTh:

pa3pabaThIBaTh AJTOPUTMBI PEUICHUs M TPOrPaMMHPOBATh 3aadd OOpPaOOTKM JIaHHBIX B HpEIMETHOMN
obuactu, pa3pabaTeIBaTh MIPOEKT TECTHPOBAHUS ITPOTPAMMBI;

MIPUMEHSTHh METOBI CHCTEMHOTO MOX0/a U MaTeMaTHIECKUX METOIOB ITPH PELICHNH NMPUKIAIHBIX 3a1ad.

JlomxeH BlaneTh:
HaBBIKaM¥ OCYIIECTBJICHUA TECTUPOBAHUS IIPOTPAMM;
HaBBbIKAMH CUCTECMHOTI'O IIOAX0Ja U MAaTEMAaTHYCCKUX METOJ0B B (1)0pM3HH3aHI/II/I PpeUICHUA MMPUKIIAIHBIX 3a/1a4.

2. Mecto aucuumiaunsl (MoayJs) B ctpykrype OIIOII BO

Jannas aucummauHa (Moayib) BimroueHa B pasmen "b1.B.JIB.01.02 JIucuumiwabl (MOZynH)" OCHOBHOM
mpodeccnoHanbHOI 00pazoBaTenbHOM mporpammMsl 09.03.03 "IIpuxnagnas nadopmaTtuka (IIpuxnagnas nHbopMaTHKa B
9KOHOMHKE)" W OTHOCHTCS K JWCIUIUIMHAM IO BBIOOPY W YacTH, (DOPMHpPYEMOM yJacTHHKAMH 0Opa30BaTeNbHBIX
OTHOLIEHUH.

OcBauBaetcs Ha 2 Kypce B 4 ceMecTpe.

3. O0beM AUCHMILUIMHBI (MOAYJISI) B 32a4eTHBIX eIMHHMIAX ¢ YKA3aHMeM KOJIMYeCTBAa YacoB, BblJAeJEeHHBIX HA
KOHTAKTHYI0O padoTy o0y4alomuxcsi ¢ mpemnojgasarejeM (M0 BHAAM y4eOHBIX 3aHATHI) 1 HA CaMOCTOATEIbHYIO
padoTy o0y4arommxcs

OO6mmas TpyJ0eMKOCTh JUCIUTIINHBI COCTaBIsAET 4 3a4eTHBIX(bIe) equHuI(bl) Ha 144 gaca(oB).

KonrakrHas pabdora - 48 waca(oB), B TOM uucie JieKuuu - 16 yaca(oB), npaktuieckue 3ausrus - 0 ygaca(os),
naboparopHsle paboTsl - 32 yaca(oB), KOHTPOJIb CAMOCTOSTENbHOM paboThl - 0 yaca(oB).

CamocrostensHas pabota - 60 yaca(oB).

KonTtpons (3auét / ax3amen) - 36 gaca(oB).



Dopma MPOMEKYTOYHOTO KOHTPOJIS AUCITUILINHEL: SK3aMEeH B 4 ceMecTpe.

4. Copep:xkaHue IMCHMIUIMHBI (MOAYJIsl), CTPYKTYPHPOBaHHOe IO TemaMm (pa3zejaM) ¢ YKa3aHHEM
OTBEJICHHOI0 HA HAX KOJINYeCTBA aKaJeMH4YeCKHX YaCOB M BUIOB y4eOHBIX 3aHATHH

4.1 CTpyKTypa M TeMaTHYeCKHUi IJIAH KOHTAKTHON U CaMOCTOSITeIbHOM PadoThI 0 AMCHUILINHE (MOAYJII0)
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Tema 1. TexHONOTHSA paOOTH B BU3YaIbHOI cpere
1. [mporpammupoBanus. Komnonentrnas monens. UaTepdeiicabie | 4 4 0 8 16
KOMITOHCHTBI
Tema 2. O6padotka TabmmuHOH nHGOpMarmu. ['padudeckue
2. [Bo3moxHOCTH cpensl Borland C++. PaboTa ¢ daiimamu. 4 4 0 8 14
O06paboTka coOBITHI. MBIIIb U KIaBHATYpa
3 Tema 3. TexHOIOTUsl NPOEKTUPOBAHUS IPHIIOKEHUH. 4 4 0 8 14
" |B3auMoIeiCTBUSAMY TIPUIIOKEHHH ¢ Oa3aMu JTaHHBIX
4 Tema 4. ConpoBoKJIeHHE MPOTPAMMHOTO MTPOYKTA. 4 4 0 8 16
" |lIpoekTHas AesTENbHOCTD
Htoro: 144 4. (u3 HuX 36 4. KOHTPOJIb) 16 0 32 60

4.2 CoaepxxaHue JUCHMILVIMHBI (MOIY.151)

Tema 1. TexHosiorus paGoTel B BH3YaJbHOH cpeae mnporpaMmupoBaHusi. KoMmoHeHTHas Mojesb.
HHuTtepdeiicHbIe KOMIIOHEHTbI

Crpykrypa mpoekta B C++. ®Daifmsl mpoekrta, ¢hopMbel 1 Monayis. MHcmekTop OOBEKTOB M HHCIIEKTOpP CBOMCTB
00bekToB. Pexxum npoextupoBanus nunrepdeiica. Komnonent ®opma. KomnoHeHTs! A71st BBOJIa M BBIBOJA aHHBIX: Label,
Edit, ListBox, ComboBox, CheckBox, RadioButton. Komnonent Button. Kommonents: TrackBar, ScrollBar, UpDown,
DataTimerPicker.

Tema 2. O0padorka TadauuyHoii nHdopmauun. I'paduueckne Bo3mo:xkHocTu cpeabl Borland C++. Pabora ¢
daiinamu. O6padorka codbITHii. MbIIIb U KJIABHATYpPA

Oo6paboTka Tabinunoi wuHpopmaumu. Komnonent StringGrid. 3arpyska usoOpakeHuii B kommoHeHT Image.
PucoBanme ¢ momomrsio cBoiictB Canvas. Pabora ¢ (aitmoBoii cTpyKTypoil Ha YpOBHE OIEPAMOHHOW CHCTEMBI: TOWCK,
KOIIMPOBAHHUE, IIEPENMEHOBaHNE U yaeHne (aiyioB 1 nanok. Melb U kinaBuatypa. [lopsiiok HacTyuIeHHS.

Tema 3. TexHo10rusi NPOEKTHPOBAHUA NPHUIOKeHHil. B3anmoaelicTBUIMU NPUJIOKeHUH ¢ 0a3aMH JaHHBIX

[NocranoBka 3anaun. IlocTtpoeHne 0ObEKTHOI MOAENN MPUIIOKEHNUs. Bhijenienne THIIOBBIX COOBITHI 17151 0OBEKTOB.
Pa3paboTka Bu3yanbHOro nHTEepdeiica. Mozgens nocTymna k 0a3aMm JaHHBIX M3 Cpellbl IPOrpaMMHpoBaHus. KoMmoHeHTbI
JUTA paboTHI ¢ TabmuaMu U 3anpocamu. OuiabTpanys JaHHBIX. BusyansHoe oToOpaXkeHne JaHHBIX Ha Gopme.

Tema 4. ConpoBoxkaenne NporpaMmMHoro npoaykra. Ilpoekrnas nqesareJbHOCTD

JKM3HEHHBIH LUK NPOrpaMMHOro mponaykra. OpraHuzanusi momomu: (Gaiiia CHpaBKH, KOHTEKCTHAs MOMOIIb.
Pa3paboTka WrpoBBIX W OOYYAIOIIMX MNPUIOKEHUI B COOTBETCTBUM C WHIMBHIYAJIbHBIMH 3aJaHusIMHU. Pa3zpaboTka
npuioxennii. Mcnons3oBanne kommoneHTa Shape. [loctupoenne rpagukos n aumarpamm B KommoHeHTe Chart. PaGora c
TEKCTOBBIMH M TUNTU3UPOBAHHBIMU (aitnamu. KommonenT Memo. Komnonentst OpenDialog u SaveDialog.

5. IlepedeHb y4eOHO-METOAMYECKOTO oOOecmeYeHHUs] /ISl CAMOCTOATEJbHOH padoThl 00y4Yaromuxcs IO
JUCHUIIHHE (MOAYJII0)

CamocrositenbHass paboTa OOY4YAIOIIUXCSl BBIMOJMHACTCS 10 3aJaHMI0 M IPH METOAUYECKOM PYKOBOJCTBE
npernogasatens, HO 0e3 ero HemocpeacTBeHHOro yuactus. CamocrosiTenbHas paboTa Mojpasjensercss Ha
CaMOCTOSTENIbHYIO PabOTy Ha ayJIMTOPHBIX 3aHATHSIX U HA BHEAYIUTOPHYIO CaMOCTOSTENIbHYIO paboTy. CaMocTosITeNIbHas
paboTa 00y4aroUIuXCsl BKIIIOYAET KaK MOJHOCTHIO CAMOCTOSITEIbHOE OCBOCHHE OTAECIBHBIX TeM (pa3iesiioB) AMCLMILINHGI,
TaK ¥ MpopabOTKy TeM (pa3leioB), OCBaWBaEMbIX BO BpeMs ayAHTOPHOUN paboThl. Bo Bpems caMOCTOSATEIBHON pabOThI
oOy4Jaronuecss 4YUTAIOT M KOHCHEKTUPYIOT y4eOHYIO, Hay4YHYI0 M CHpPaBOYHYIO JIMTEPATypy, BBINOJHSIOT 3aJaHusl,



HaTpaBJICHHBIC HA 3aKpeIUICHHE 3HAHWK W OTPAaOOTKYy YMEHWH M HaBBIKOB, TOTOBATCS K TEKyIIEMY M IPOMEKYTOUYHOMY
KOHTPOJIIO 110 TUCIIUILINHE.

OpFaHI/I?)aHI/I)I CaMOCTOSITETbHOU paGOTLI 06yqa1011114xc;1 PErIIaMCHTUPYETCA HOPMATUBHBIMU JOKYMCHTAMU, yqe6H0-
METOIMYCCKOM HHTepaTypOﬁ 1 3JICKTPOHHBIMU O6pa30BaTeJ'ILHLIMI/I pecypcamMu, BKIIro4as:

[opsinok opraHM3alM M OCYIIECTBJIECHHUs 00pa3oBaTENIbHON NEATENbHOCTH MO 00pa3oBaTeNIbHBIM IPOrpaMmaM
BhICIIEro o00Opa3oBaHWsl — MporpaMmaM OakajlaBpuara, IporpaMMaM CIEIHAINTeTa, IporpaMMaM MarucTpaTrypbl
(YTBepK/IeHHBIH MpHKa3oM MUHHCTEpCTBA HayKH M Bbicuiero obpaszoBanus Poccuiickoit dexepaunu ot 6 ampens 2021
roga No 245).

YcraB  ¢emepambHOTO  TOCYyNAapCTBEHHOTO  aBTOHOMHOTO — oOpasoBaTenmbHOTO — yupexkaeHus — "KazaHckuit
(ITpuBoKCKHIA) henepanbHBI YHUBEPCUTET"

[IpaBuna BHYTpPEHHEro pacHopsaka (eAepalbHOro TOCYAapCTBEHHOIO aBTOHOMHOTO — 00pa30BaTeNbHOro
YUpeXACHUS BhICIIEro mpodeccnoHamsHoro oopazoBanus "Kazanckuii (ITpuBomkckmii) dheaepanbHbIii YHUBEPCUTET"

JlokansHble HOpMaTHBHBIE akThl Kazanckoro (IIpuBosmkckoro) ¢enepaibHOTO yHUBEPCUTETA

6. DoHJ OLIEHOYHBIX CpE€ACTB 110 JTUCHUILIUHE (MOI[yJ'IlO)

(I)OH,I[ OILICHOYHBIX CPCACTB IO AUCHUIIIINHC (MO,Z[yJ'I}O) BKJIHOYAC€T OLCHOYHBIC MATCpHaAJIbl, HAIPABJICHHBIC Ha
IIPOBCPKY OCBOCHUA KOMHGTGHHI/IfI, B TOM 4YHUCIIC 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB. q)OHI[ OILICHOYHBIX CPEACTB BKIHOYACT
OLCHOYHBIC CPEACTBA TCKYIICTO KOHTPOJISA U OLICHOYHBIC CPEACTBA HpOMe)KyTO‘IHOﬁ aTTCCTAalluM.

B doHIe OLEeHOYHBIX CPEACTB COACPIKUTCS CIIeAyIoIas HHHOPMALHU:

- COOTBETCTBUE KOMIICTEHIIMH IIaHUPYEMBIM pe3yJibTaTaM 00y4eHHs 110 TUCLUUILIHHE (MOAYIIIO);
- KPUTEPUH OLICHUBAaHHS CHOPMUPOBAHHOCTH KOMIICTCHIHH;

- MeXaHu3M (OPMHUPOBAHUS OLEHKHU 110 TUCLUILTHHE (MOYJIIO);

- OMMCAHUE TOPSIKA IPUMEHEHHS U IIPOLICAYPHI OLICHUBAHUS IS KaXKIOTO OLICHOYHOTI'O CPEICTBA;
- KpUTEPUH OLICHUBAHMS JJIsl K&XK/I0T0 OIIEHOYHOTO CPEJICTBA;

- COIEp)KaHWE OIICHOYHBIX CPEICTB, BKJIIOYas TPEOOBAaHUsS, NPEABABISCMBIC K JCHCTBHAM OOYYarOIIHXCH,
JIEMOHCTPUPYEMBIM pe3yJbTaTaM, 3a/laHus Pa3InYHbIX THUIIOB.

®OoH/I OIIEHOYHBIX CPECTB MO MUCHUIUINHE HaxoauTcs B [Ipmnoxernn 1 k mporpaMMe TUCIHIDTHHBL (MOIYIIIO).

7. llepeyeHb JUTEPATYPbl, HEOOXOAMMOM AJISl OCBOEHUS AUCUMILIMHBI (MOLYJ151)

OcBoeHHE AMCHMIUIMHBI (MOAYJIS) MpeIoyaraeT u3ydeHue yuyeOHoW nurepaTypbl. Jluteparypa MoXeT ObITh
JIOCTyTIHA 00YYaIOIIMMCS B OJJTHOM M3 IBYX BapHAHTOB (JIMOO B 00OMX U3 HUX):

- B DJIGKTPOHHOM BHJIE - 4epe3 JJEKTPOHHBbIE OWOIMOTEUHbIE CHCTEMbl Ha OCHOBAaHUM 3aKIOYeHHBIX KDY
JIOTOBOPOB C IIPaBOOOIIaIaTe sIMu;

- B Ie4aTHOM BHJE - B HayuHoii 6ubnnoreke EnaOyxckoro uactutyta KOY. O0Oyuaromuecs noIy4anT yaeOHyIO
IuTepaTypy Ha aOOHEMEHTE II0 YHTAaTeNbCKUM OHJIeTaM B COOTBETCTBHM C TIpaBWJIaMHU II0JIb30BaHMs Haydnoi
ONOITMOTEKOH.

ONeKTpOHHbIE M3/IaHHs JOCTYIHBI JUCTAaHIMOHHO M3 JIOOON TOYKH IPH BBEIACHUH OOYYAIONIMMCS CBOETO JIOTHHA
W Tapoisi OT JMYHOTro KabmHera B cucreMe "DJIEeKTpOHHBIM yHHMBepcuteT". Ilpu MCIONIB30BaHMM IE€YATHBIX H3IAHUH
6ubimoTeuHblii (OHI MODKEH OBITh YKOMIUIEKTOBAaH MMM M3 pacdera He MeHee 0,25 sKk3eMIursipa Ha KaXAOTO
00yJaromerocs U3 yrcia JIUIl, 0JHOBPEMEHHO OCBaWBAIOIINX JAHHYIO THUCIUILIHHY

[lepeyenp nuTepaTyprl, HEOOXOMUMON AT OCBOCHHS IHCHUIUIMHBI (MOIYJs), HaxomuTcs B [Ipumoxxennn 2 K
pabodeit mporpamme AUCHUIUIMHBL. OH MOJIEKUT OOHOBICHHWIO TPH W3MEHEHHHM YCIOBHH 10roBopoB KDY ¢
MIpaBoOOJIAAATENIMI JJIEKTPOHHBIX M3JaHWA W TPH HW3MEHEHWH KOMIUIEKTOBaHUS ¢(oHIoB HayuHoit OmOimorexn
Emnabyxckoro uaCcTHTYTa KOV,

8. Ilepeuenb pecypcoB HH(OPMAIHOHHO-TETEKOMMYHUKANMOHHOH ceTu '"UHTepHeT'", HE0OXOMUMBIX IJs
OCBOEHUS TUCUMIJIMHBI (MOTYJIs)

Beenenne B mporpammupoBanue va C++ - http://cppstudio.com/post/213/

OcHoBBI mporpaMmupoBans Ha si3bike C/C++ - https://www.intuit.ru/studies/courses/43/43/info
[porpammupoBanue Ha si3bike C++ - https://www.intuit.ru/studies/courses/626/482/info
Vyebuuk o C++ - https://itproger.com/course/cpp

SI3bIk nporpammupoBanus C++ - https://www.intuit.ru/studies/courses/17/17/info

9. MeTouuecKue YKa3aHus 1151 00y4aronIMXcs 10 0CBOEHUIO THCHHILITMHBI (MO JIs1)

Bupn padort MeToauvecKkue peKoMeHAaluu

JICKIIUN HpI/I HU3Yy4YCHUU JUCHUIIJIMHBI CHavalla H€06X0[[I/IMO o Ka)KI[Oﬁ TEME JICKIIUMU TPOYUTATH



http://cppstudio.com/post/213/
https://www.intuit.ru/studies/courses/43/43/info
https://www.intuit.ru/studies/courses/626/482/info
https://itproger.com/course/cpp
https://www.intuit.ru/studies/courses/17/17/info

Buj pa6or MeToauyeckne peKoMeHIauu

PCKOMCHAOBAHHYIO JIUTCpATypy W COCTAaBUThb KpaTKI/Iﬁ KOHCIICKT OCHOBHBIX HOHO)KGHHﬁ,
TCPMHUHOB, CBeﬂeHHﬁ, Tpe6y}0mnx 3allOMUHAHUS U SBJISIONIMXCS OCHOBOMNOJAralOIIUMU B 3TOH
TEME U1 OCBOCHHMA IOCICAYIOUIHMX TEM Kypca. ﬂJ’IH pacliMp€HUd 3HaHUA TI0 AUCHUIIINHE
PEKOMCHAYETCS UCIIOJIb30BaTh I/IHTepHeT-pecypcm; MpOBOAUTH MOUCKHU B PA3JIMYHBIX CUCTEMAX U
HCIOJIb30BaTh MaTCpUaJibl CaﬁTOB, PCKOMCEHAOBAHHLBIX MPETIOAaBaTCIICM.

nabopaTopHbIe IIpn moaroToBke K J1a0OPATOPHBIM 3aHATHAM HEOOXOAMMO 3apaHee W3Yy4YHTh METOJMYECKHE

paboTsI PEKOMEHIAINH 110 ero MpoBeeHuto. OOpaTuTh BHUMaHKE Ha Lielib pab0Thl, HA OCHOBHBIE BOIPOCHI
JUIsL TIONTOTOBKH K paboTe, Ha cojepkaHhe TeMbl pabotel. JlaboparopHoe 3aHSATHE MPOXOIUT B
BUjIe JMajora, pasdopa OCHOBHBIX BOIPOCOB TEMBIL. Taike 1adOpaTOpHOE 3aHSITHE MOXKET
MIPOXOJUTH B BHJE MOKa3a MPe3eHTalMH, JEMOHCTPATHBHOIO MaTepraia (B YacTHOCTH IUIaKaTOB,
CITaliZIoB), KOTOPBIE COMPOBOXKAAIOTCS Oecemoil mpemomaBareist co cTyaeHTaMu. CTYIOeHT MOXKeT
coaBate JabopaTopHyro pabOTy B BHAE HamUCaHWsA pedepaTa, IMOATOTOBKH  CIAHIIOB,
Npe3eHTaMi U NOCIeAYIOMeH 3alUThl ero, JIM00 MOXET HalHucaTh KOHCIIEKT B TETPAJaU, OTBETHB
Ha BOIIPOCHI N0 3aJaHHOil TeMe. OTBETHI Ha BOIPOCHI MOYKHO CONPOBOXIATh PUCYHKAMH, CXEMaMH
U T.J. C IPUBJICYCHHEM JTOIOIHUTENBHOM INTEPATyphl, KOTOPYIO CICIYeT yKa3aTh.

CaMoCTOsI- OOGydaromuiics caMOCTOATENBHO OINpPENENAET PEXUM CBOCH CaMOCTOATENBHOM paboTHl U Mepy
TenmbHas pabota | Tpyma, 3aTpauMBaeMOro Ha OBJAJCHHWE 3HAHUSAMH M YMEHHSIMH 110 JWUCIUIUIAHE, BBIIOJHIET
BHEAYAUTOPHYIO paboTy 10 WHIMBHAyaIbHOMY IUIaHy, B 3aBHCHMOCTH OT COOCTBEHHOM
MOATOTOBKH, OFO/KETa BPEMEHH W OPYTUX YCIOBHMA. EjXKeTHEBHO 0OYJAIOIIMIACS TOJKEH YAEIATh
BBITIOJTHEHHMIO CaMOCTOSTEIBHON paboThl B cpeiHeM He MeHee 3 9acoB. [Ipd BBHIMOJHEHHH
CaMOCTOSATENILHOW pabOThl O0yYaroIIUiicss MMEeT MpaBo oOpamaThCs K MPEMoAaBaTeiio 3a
KOHcyHLTaHHeﬁ C LCJIbIO YTOUHCHUA 3aaHuA, (bOpMI)I KOHTPOJIA BBIITOJIHEHHOTI'O 3aJaHus.

9K3aMeH J1s. KOHTPOJISA YCBOCHHS JaHHOW NHUCLMIUIMHBI MPEIYyCMOTPEH 3K3aMEH, Ha KOTOPOM CTYACHTaM
HEoOXOJMMO OTBETHTh Ha BOIPOCHl JK3aMCHAIIMOHHBIX OwietoB. IIpH oTBeTe Ha JK3aMeHe
HEOOXOAMMO: MPOAYyMaTh M YETKO HM3JI0KUTh MaTepuall; JaTh ONPEJeJICHUE OCHOBHBIX MOHSTHI;
JIaTh KPaTKOE OMMCAHKE SBJICHHUI; IPUBECTH puMepbl. OTBET ClleyeT WLTIOCTPUPOBATh CXEMaMH,
PHCYHKaMH U rpauKamMu.

10. Ilepeyenb uHGPOPMALMOHHBIX TEXHOJIOIMIl, HCHOJb3yeMbIX NPH OCYLIECTBJIEHHH 00pPa30BaTeIbHOIO
npouecca Mo AWCHUIVIMHe (MOAYJI0), BKJIKOYAsl INepevyeHb MPOrPaMMHOI0 oGecreyeHMs] U HHPOPMAIMOHHBIX
CIPABOYHBIX cMCTEM (MPHU HEOOXOIUMOCTH)

[epedensr MHGOPMAIMOHHBIX TEXHOJOTWH, MCIIOIB3YEMbIX IPH OCYLIECTBICHHH 00pa3oBaTENLHOTO IIpolecca 10
JUCLUITIMHE (MOMYIII0), BKIIOYAs IepedeHb NMPOTpaMMHOr0 olecrieueHHss ¥ MH()OPMAaIMOHHBIX CIIPAaBOYHBIX CHCTEM,
npexacTasieH B [Ipunoxxennn 3 x pabodelt mporpaMme JUCHUIUTAHBL (MOIYJIS).

11. Onucanue MaTepHAJbLHO-TEXHMYeCKOil 0a3bl, He0OXOAMMOW AJs1 OCyllecTBJIeHMsI 00pa30BaTeIbHOIO
npouecca no AMCUUIUVINHE (MOAYJII0)

VuebOnas ayguropust Ne 60 (423600, PecniyOnuka Tarapcran, r. EnaOyra, yin. Kasanckas, n. 89) mis nposeneHus
3aHATHH JIEKIIMOHHOTO THIIA, 3aHATHA CEMHHAPCKOTO THIA, TPYMIOBHIX M WHAWBHIAYAJIbHBIX KOHCYJIBTAIlMH, TEKYIIETO
KOHTPOJISI 1 TIPOMEXYTOYHOH aTTECTAllMH, TIOMENICHUE I CaMOCTOSITeNbHOW paboTel. KoMiutekt mMebenn (1mocagodHbIX
Mmect) 29 mr. Kommekt MeGenu (1ocagouHbIX MecT) [uist ipenofasarens 1 mr. KomnbrotepHslit kinace: Komnbrorepsr intel
core i5 15 mt. Monutopsl ViewSonic 22d 15 mrt. IIpoekrop EPSON EB-535W 1 mr. MuTepaktuBHas nocka 1QBoard
DVT TNO82 1 wt. Tpubyna 1 mr. Konguumonep 1 mwr. Hactennsie non ku 6 mr. llIkad nByxcrBopuarsiii ¢ nonkamu 1
mr. Beb-xamepa 1 mT. Bbixom B IHTepHET, BHYTPHBY30BCKas KOMIBIOTEpHAs CEThb, JOCTYH B JIICKTPOHHYIO
nHpopmMannoHHo-00pazoBarenbHyIo cpeny. Habop yueOHO-HATIAHBIX TOCOOHI: KOMIUIEKT NMPE3eHTalUil B AJIEKTPOHHOM
(dopmare 10 IpenogaBaeMon JUCIUILTHHE 3-5 mIT.

12. CpeacrBa aganTanuy NpenoAaBaHus JUCHMILIMHBI K MOTPEOHOCTAM 00ydaloIuXxcs HHBAJINIOB M JINI €
OrpaHM4YeHHBIMH BO3MOKHOCTSIMH 3{0POBbS

IIpu HeoOxomumocTH B 00pa30BaTENIbHOM IMPOLECCE MPUMEHSIOTCS CICAYIONIMEe METOAbl M TEXHOJIOTHH,
objerdaronye BOCIpHUATHE WHPOPMAIWH OOYYArOIIUMUCS WHBANHIAMH W JIULIAMH C OTPAaHHYCHHBIMHA BO3MOXKHOCTSIMH
3II0POBBS:

- CO3JJaHHME TEKCTOBOM BEPCHH JIOOOT0 HETEKCTOBOIO KOHTEHTA [UIS €ro BO3MOXKHOTO MpeoOpa3oBaHUs B
aNbTepPHATUBHBIC (DOPMBI, yTOOHBIC TS Pa3IMYHBIX ITOJIb30BATEICH;

- CO3JJaHNC KOHTCHTA, KOTOpLIﬁ MOXHO MPEACTABUTL B PA3/IMYHBIX BUAAX 6e3 MOTCPU HAHHBIX WJIN CTPYKTYPHI,
npeayCcCMOTpEeTb BO3MOKHOCTH MaCHITa6I/IpOBaHI/I$I TCKCTa H 1/1306pa>1<eH1/1171 0e3 MOTEPU KadeCTBa, IMPCAYCMOTPETH




JIOCTYTIHOCTH YIIPABJIICHUS KOHTEHTOM C KIIaBHATYyPHI;

- CO3/1aHHE BO3MOKHOCTEH JUIsl 00YYaIOnXCsl BOCHPUHUMATD OJJHY M Ty K€ MH()OPMALUIO U3 Pa3HbIX HCTOYHUKOB -
HammpuMep, TaK, YTOOBI JIMIA C HApYMICHWSIMH ClIyXa MOJydand WHPOpManuio BU3yalbHO, C HApyLICHUSIMH 3pEHUS -
ayJUanbHO;

- [OPUMCHCHHUC TMPOrpaMMHBIX CPEIACTB, O6eCHe‘-II/IBaIOHII/IX BO3MO>XXHOCTb OCBOCHHUA HaBBIKOB H yMeHHﬁ,
(bOpMI/IpyeMI:IX ﬂHCHHHHHHOﬁ, 3a CYér AJIBTCPHATUBHBIX CHOCO6OB, B TOM YHCJIC BUPTYAJIbHBIX na6opaTop1/H‘/’1 u
CUMYJIAUOHHBIX TeXHOHOFHﬁ;

- TIPUMEHEHHE [UCTAHIMOHHBIX OOpa30BaTENPHBIX TEXHOJNOTHH JUId Iepenadyn WH(pOpManmy, OpraHH3aluH
pa3nuuHbIX (OpM MHTEpaKTHMBHOW KOHTAaKTHOH paboThl OOydaromerocs ¢ NpenojaBaTelieM, B TOM YHCJIe BEOMHApOB,
KOTOPBIE MOTYT OBbITh HCIOJB30BaHBI Il MPOBEACHUS BUPTYAJIbHBIX JEKIMH C BO3MOXKHOCTBIO B3aUMOJEHUCTBUS BCEX
YYaCTHHKOB JUCTAaHIMOHHOTO OOYUYEHHSI, IPOBEJICHNUS] CEMUHAPOB, BHICTYIUICHHS C JIOKJAJaMU M 3alMThl BHIIOJHEHHBIX
paboT, NpoBeJeHHUs TPEHUHT OB, OPraHU3aIMK KOJJIEKTUBHON paboThl;

- IPUMCHEHHWE [JUCTAaHIMOHHBIX O0Opa30BaTENbHBIX TEXHOJOTWH I oOpraHu3anud  (opM TEKyIIETo |
MIPOMEXXYTOYHOTO KOHTPOJIS;

- yBENMYCHHE TPONODKUTEIBFHOCTH CIA4YM OOYYalOUINMCS WHBAJIHIOM WM JIAIIOM C OTpaHUYCHHBIMHU
BO3MO>KHOCTSIMH 3I0POBBsI JOPM IMPOMEKYTOTHOM aTTECTAIIUH 110 OTHOIICHUIO K YCTAHOBICHHON MPOIOIKUTEIIEHOCTH UX
ClIavuu:

- TIIPOJOJKUTENBHOCTH COa4yM 3auéTa WM 9K3aMeHa, IPOBOAUMOIrO B MHMCHMEHHOH Qopme, - He Oonee yeM Ha 90
MUHYT;

- MPOIOJDKUATENFHOCTH MOATOTOBKH OOYYAIONIErocs K OTBETY Ha 3auéTe WIM 3K3aMeHE, NMPOBOIMMOM B YCTHOM
¢dopme, - He Oonee yem Ha 20 MUHYT;

- IPOJOJDKUTETHHOCTH BBICTYIICHUST 00YYAFOIIETOCs MIPH 3alllUTe KYPCOBOM PabOTHI - He Ooee ueM Ha 15 MHUHYT.

IIporpamma cocraBieHa B coorBercTBuH ¢ TpeboBaHusMH PI'OC BO u y4eOHBIM IUTAHOM IO HAIPABICHHIO
09.03.03 "TIpuxnanHas napopmarruka" u npoduito moarorosku "[IpuknagHas nHGopMaTHKa B 9KOHOMHUKE" .
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COJEPXAHUE

1. CooTBeTCTBHE KOMIETEHIMI INIAHUPYEMBIM PE3yJIbTaTaM 00yYeHHs 110 JUCUUILIMHE (MOIAYIIIO)

2. KDHTCDI/II/I OLICHHUBAHUA Cd)ODMI/IDOBaHHOCTI/I KOMIETCHILIUN

3. PacnpeneneHue OIeHOK 32 GOPMBI TEKYIIET0 KOHTPOJIS U MPOMEKYTOYHYIO aTTECTAIIUIO

4. O1ieHOYHBIE CPEJICTBA, MOPSAI0K UX MPUMEHEHHUS U KPUTECPUU OLICHUBAHUS

4.1. O1ileHOYHEIE CPEACTBA TEKYIIETO KOHTPOJIS

4.1.1. JJaboparopHble pabOThI

4.1.1.1. ITopsagoK IpOBEACHMS.

4.1.1.2 Kputepuu oLeHUBaHUS
4.1.1.3. CoxeprkaHue OLICHOYHOI'O CPEACTBA

4.1.2. TectupoBanue

4.1.2.1. TlopsIOK IPOBEICHMUSL.

4.1.2.2 Kputepuu oLeHUBaHUS
4.1.2.3. CoaeprkaHue OLCHOYHOI'O CPEACTBA

4.2. O1eHOYHEIE CPEACTBA MPOMEKYTOUHOM aTTECTAIIMH

Ok3aMeH

4.2.1. YCTHBIA WU MMCBMEHHBIA OTBET Ha BOIIPOC

4.2.1.1. IlopsimoK IPOBEACHMUSI.

4.2.1.2. Kpurepuu oLleHUBaHUSL.

4.2.1.3. O11¢HOYHEBIC CPEJICTBA.

4.2.2. llpakTHyeckoe 3ajaHue
4.2.2.1. IlopsimoK IPOBEAECHMUSI.

4.2.2.2. Kpurepuu oLleHUBaHUSL.

4.2.2.3. O11¢HOYHEBIC CPEJICTBA.




1. CooTBeTCTBHE KOMIIETEHUMH IVIAHUPYEMbIM Pe3yJibTaTaM 00y4YeHHs 10 AUCHUIJINHE

(MoayJ0)
Kon u nammenoBanue | UHnukaTopsl AocTm:Kenusi komnereHumii | OueHoyHbie cpeacTBa TEKYIero
KOMIIeTeHIINT AJIS1 AAHHOM AMCIHILIMHBI KOHTPOJISl M IPOMEKYTOYHOM aTTeCTANMH
[IK-2. Criocoben 3HaTh CUCTEMY NPOTPaMMHUPOBAHUS HA Texyuii KOHTPOb:
OCYIIECTBIISITh CH++; mpuHIMIBI pa3paboTKU IPOrpaMm; JlabopaTtopHsle paboTHI IO TeMaM
TECTUPOBaHHE MPUHIUITE aBTOHOMHOM Y KOMILJIEKCHOM Tema 1. Texnosorus paboThl B BU3yaJIbHOM
KOMITOHEHTOB OTJIaJIKK ¥ TECTUPOBAHHS POTPaMM. cpeze nporpaMMupoBanus. KomnoneHTHas
MH(OpPMaMOHHBIX MoJenb. IHTepdelicHbIe KOMITOHEHTHI
CHCTEM. YMmeTh pa3pabaTeiBaTh anropuTMHl perneHus | Tema 2. O6paboTka TaOINIHOMI

Y TIPOTpaMMHUPOBATh 337291 00paboTKH
JIAHHBIX B MPEMETHOI 0bsacTy,
pa3pabaThIBaTh MPOSKT TECTHPOBAHHMS
MPOTPaMMBI.

Bnagers HaBBIKAMHU OCYLIECTBIICHUS
TECTUPOBAHUS IIPOIPaMM.

nHpopmanuu. ['paduaeckue BOZMOKHOCTH
cpenst Borland C++.. PaboTa ¢ daitnamu.
O6paboTtka coOpITHI. MBITIIE 1 KITaBHATYpa
Tema 3. TexHONOTHS IPOSKTUPOBAHUS
pwioXeHul. B3anmoaeiictBusiMu
MPUIOKEHUH ¢ 0a3aMu TaHHBIX

Tema 4. ConpoBOXIeHHE IPOTPAMMHOTO
npoaykra. [IpoekTHas 1eaTeabHOCTh

IIpoMexyTouHas aTTecTalus:
Okzamen

TIK-5. cocoben
MNPUMEHSTh CHCTEMHBIN
MOAXOM U
MaTeMaTHYeCcKHe
METO/IbI B
(hopmanmuzanuu
pelieHHs IPUKIIATHBIX
3a/a4, B TOM 4YHCJIC
HUHTEJUICKTYaIbHBIX.

3HaTh OCHOBBI CHCTEMHOT'O ITOJIX0/1a U
MaTeMaTHYECKUX METOJI0B IIPH
nporpaMMmupoBanuu Ha CHU++

Vmers MPUMCHATH METOAbI CUCTCMHOI'O
noaxoJa U MaTeMAaTHICCKUX MCTOJA0B ITPHU
PCUICHUM MPUKIAaJHBIX 3aJ1a4.

BiiageTs HaBbIKAMM CUCTEMHOIO MOAX0A U
MaTeMaTHYeCKHX METOJIOB B (hOpMaln3aluu
pelIeHys] IPUKIAJHBIX 3a1a4.

Texymuii KOHTPOJIb:

TecTupoBaHue 10 TEMaM

Tema 1. TexHonorust paboTHl B BU3YaIBHOM
cpene nporpaMMupoBanus. KommoneHTHas
Mozenb. IHTepdelicHbIe KOMITOHEHTHI
Tema 2. O6paboTka TabIHIHOMH
nndopmanuu. I'paduueckre BO3MOKHOCTH
cpenst Borland C++.. Pabora ¢ daiinamu.
O6paboTka coOpITHI. MBIIb U KITaBHATYypa
Tema 3. TexHOIOTHS TPOSKTUPOBAHUS
npuioxxeHui. Bzanmonencteusimu
MPUIOKEHUH ¢ 0a3aMu TaHHBIX

Tema 4. ComnpoBoxJI€HHE MNPOrPaMMHOIO
npoykra. [IpoekTHas 1esITenbHOCTD

[IpomexxyTodHas aTTeCTAIU:
Oxzamen

2. Kputepuu oneHuBanus c()OpMHPOBAHHOCTH KOMIIeTeHUM I

Kommner 3auTeHo He 3auTeno
eHI A Bbicokuii ypoBeHb Cpenuuii ypoBeHb Hu3skuii ypoBeHnb Hwu:xe moporosoro
(oTIM4YHO) (xopouro) (YAOBJ1€TBOPUTEIbHO) YPOBHS
(86-100 6aJ10B) (71-85 6ai0B) (56-70 6aa10B) (Hey/10BJIETBOPHUTED
HO)
(0-55 paioB)
IIK-2 3HaeT cucreMy | 3Haer cucreMy | 3HaeT CUCTEMY He 3naer cucremy
MPOrpaMMHUPOBAHHUS Ha | MpOrpaMMHUPOBAHUS Ha | MpPOrpaMMHPOBAHUS HA [IPOrpaMMUPOBAHUS
CU++; npuHiunsl | CU+; ocHoBHbIe | CU++; oTenbHbIe Ha CU++;
pa3paboTku [pOrpaMM; | MPUHLUIIBI pa3paboTKu | MPUHIUITEI Pa3padOTKH MIPUHLIMITB
MIPUHIIAITEI aBTOHOMHOW W | MPOTpaMM; MIPUHIIAIIEL | TIPOTPaMM, JTOTyCKast pa3zpaboTku
KOMIUIEKCHOW OTJaJKH U | aBTOHOMHOM W | TUTTUYHBIE ONTHOKY MPU MIPOrpaMM;
TECTUPOBAHUS TIPOTPaMM KOMIUIEKCHOW OTJAAKH U | OTBETE Ha BOMPOC MU TIPUHIIHIIBI
TECTUPOBAHUS TIPOTpaMM pEIIeHNH TIOCTaBICHHON aBTOHOMHOM H
3a7a4n KOMILUIEKCHOM
OTJIaJIKH U
TECTUPOBAHUS
[IpOrpaMm
Ymeer pa3pabaTeiBaTh | YMeer pa3pabatbiBath | YMmeer pa3pabateiBath | He ymeer
AITOPUTMBI ~ PEICHHS ¥ | aJTOPUTMBI  PEIICHUS W | AITOPUTMBI PEIICHUS U | pa3padaThiBaTh
MpPOrpaMMUPOBATh 3aJaud | MPOrpaMMHUPOBATh  33Ja4yd | NIPOrPaMMHUPOBATH 33Ja4Yd | AITOPUTMBI
00paboTKM  JaHHBIX B | 00pabOTKH JIAHHBIX B | 0OpabOTKM  JaHHBIX B | peuieHus U




MpeIMEeTHOM o0racty, | MpeaIMETHOM o0nacty, | MPEeIMETHOM o0nactu, | MPOrpaMMHUpPOBAThH
pa3pabartbiBaTh MPOCKT | pa3pabaThiBaTh MPOEKT | pa3pabaThIBaTh MPOEKT | 3ama4yu 00pabOTKH
TECTUPOBAHUS POTPaMMBbl | TECTUPOBAHUS TPOTPAMMBI, | TECTUPOBAHUS JIaHHBIX B
JIOTyCKasi HE3HAuYUTEeNbHbIE | MPOrPaMMBI, JIOTycCKasl | IpeaMEeTHON
OmMMOKM TpPH OTBETC HA | THIHUYHBIC OIIMOKKM Tpu | 00xacTH,
BOIPOC WIA  pEIICHUM | OTBETE HAa BONPOC WM | pa3pabaThIBaTh
[IOCTABJIEHHOW 3aJ1auK pELIEHUH  IOCTaBJIEHHOM | NMPOEKT
3a7aun TEeCTHPOBAHUS
IPOrpPaMMBbl
Bnaneer HaBbIKamMu | Biageet OCHOBHBIMH | Bnaneer otaeiabHbIMHA | He BJIAJE€eT
OCYIIECTBIICHHUS HaBBIKAMH OCYIICCTBJICHUS | HABBIKAMH OCYIICCTBICHUS | HABBIKAMHU
TECTHPOBAHUS MPOTPaMM TECTHPOBaHUS  IPOTPaMM, | TECTUPOBAaHHA IPOTPaMM, | OCYIICCTBIICHHS
JIOITyCKasi HE3HAUWTENbHBIC | IOMycKas THITUYHBIE | TECTUPOBAHUSA
OmMOKM TpH OTBETC HA | OMMOKKM MPH OTBETE HA | IPOTrpPaMM
BOIPOC WIM  PEelIeHUH | BOIPOC WIM  pEHIeHUU

MOCTaBJICHHOM 3aJ1a4yu

MOCTaBJICHHOM 3aJ1a4u

1IK-5

3HaeT OCHOBBI CHCTEMHOTO

3HaeT 0OCHOBBI CHCTEMHOTO

3HaeT OCHOBBI CHCTEMHOI'O

He 3HaeT 0CHOBEI

MoJX0/a U MOJIX0/1a ¥ OT/IENBHBIX MOJX0/1a ¥ OTJCNIBHBIX CHUCTEMHOI'0
MaTeMaTHYECKUX METOOB | MaTEeMAaTHUYECKUX METOIOB MaTeMaTHYECKUX METOI0B | MOJIX0Aa U
MPY IPOTPaMMHUPOBAHUN IIPY IPOTPaMMHUPOBAHUY Ha | IPU NPOrpPaMMHPOBAHUU MaTeMaTHYECKUX
Ha CU++ CU++, nomyckast Ha CU++, nonyckas METOJIOB IIPH
HE3HAYHUTENbHBIE OIINOKH THUIUYHBIC OIIUOKHU TIpH IPOTrpaMMHPOBaHUH
IIPU OTBETE Ha BOIIPOC N OTBETE Ha BONPOC HIH Ha CU++
pELICHNH OCTaBICHHOMN pELICHNH TOCTABICHHOMH
3a1a4n 3aJa4n
YMeeT IpUMEHSATh METOBI | YMeeT IPUMEHSTh METObI Ymeer npumenaTh Metonsl | He ymeer
CHCTEMHOT0 MOJX0/1a U CHCTEMHOTO0 N0JX0/1a U CHCTEMHOTI'0 TIOAX0/1a U pa3pabaTbIBaTh
MaTeMaTHYECKUX METOOB | OTJEJIBHBIX OTJENBHBIX MIPUMEHSTH METObI
IIPY peIICHUH MaTeMaTHYECKUX METO/I0B MaTeMaTHYECKUX METOI0B | CHCTEMHOIO
MPUKJIAIHBIX 32714 IIPY PEIICHUH NPHUKJIAIHBIX | IPHU pEIIeHUH MOJIX0/1a 1
3ajad, J0ImycKas NPUKJIAIHBIX 327124, MaTeMaTHYECKUX
HEe3HAYNTEIbHBIE OMINOKI JIOITyCKas TUIIHYHbIE METOJIOB IIpH
IIPU OTBETE Ha BOIIPOC MIIN OLIMOKM IIPU OTBETE Ha peneHnn

PEIICHIH OCTABICHHON
3a1a4d

BOIIPOC WJIM PCHICHUHN
MOCTaBJICHHON 3aJa4u

MPUKJIAJHBIX 3a/1a4

Bnaneer HaBbIKamMu
CHUCTEMHOI0 OAX0J1a U
MaTeMaTHYECKUX METOI0B
B ()OpMaITM3alINH PELICHUS
MPUKJIAIHBIX 33714

Brnaneer HaBbIKaMU
CHCTEMHOT0 IT0JIX0/1a 1
OTAEIBHBIX
MaTeMaTHYECKUX METO/I0B B
(hopmanuzanumy pemeHus
MPUKJIAIHBIX 3a/1a4,
JIOITyCKast He3HAUYNTEbHBIE
OImuOKY pH OTBETE Ha
BOTIPOC WJIN PEIICHIH
TIOCTaBJIEHHOH 3a1a4n

Brnaneer HaBbIKaMH
CHCTEMHOTO 1T0JIX0J1a 1
OTAEIBHBIX
MaTeMaTH4eCKUX METOI0B
B (popMasIM3aLuy peLIeHus
NPUKJIAHBIX 337124,
JIOIyCKast TUITNYHBIE
OmMOKH TIPY OTBETE Ha
BOTIPOC WJIN PEIICHUH
TIOCTABJICHHOH 3a1a4H

He Binaneet
HaBBIKAMU
CHCTEMHOT'O
moaxoza u
MaTeEMaTHYECKUX
METOJIOB B
dbopmanuzaryu
perreHust
MPUKJIAJHBIX 32139

3. Pacnpenesienne OlleHOK 32 (POPMbI TEKYLIEr0 KOHTPOJISI M IPOMEKYTOYHYI0 aTTECTALMIO

4 cemectp:

Texkymui KOHTPOJIb:
JlaGoparopHbie paboThI IO TEMaM
Tema 1. TexHoxorus paboTH B BU3yaJIbHOI cpee mporpammupoBanus. KomnonenTHas Mmozaens. HTepdeiicHbe
KOMITOHEHTBI
Tema 2. O6paboTka Tabnmunoi nHpopmarmu. ['paduueckue BosmoxxHocTH cpensl Borland C++. Pabora ¢ daiinamu.
O06paboTka coObITHH. MBIIIL U KITaBUATypa
Tema 3. TexHosOrHsl TPOEKTUPOBAHMS TPHIIOKEHUH. B3anMoeicTBUAMY NPHIIOKEHUH ¢ 0a3aMU TaHHBIX
Tema 4. ConpoBoXieHHE TPOTPAMMHOTr0 NpoayKTa. [IpoekTHas 1esTenbHOCTD
MakcumasnbHoe koiaudecTBo 6amios o bPC - 30.

TectupoBanue
Tema 1. TexHomorust paboTHI B BU3YAIbHOH cpezie mporpaMmmupoBanus. KommonenTHas moaens. MaTepdeticHbie
KOMIIOHEHTHI




Tema 2. O6paboTka Tabnmunol uHpopmamu. ['paduueckue Bo3moxxHocTr cpensl Borland C++. Pabora ¢ daiinamu.
O06paboTka coObITHH. MBIIIL U KITaBUATypa

Tema 3. TexHomorust MPOEKTUPOBAHUS MPUIIOKEHUH. B3anMoaecTBUAMU NPUITOKEHUM ¢ Oa3aMU TaHHBIX

Tema 4. ConpoBoXIcHHE TPOrPAMMHOTO TPOAYKTa. [IpOeKTHAs NEATEILHOCTh

MakcumansHoe KonuuectBo 6amios mo BPC - 20.

Hroro 30+20=50 6ammoB

I[IpoMe:kyTouHasi aTTecTanus - dx3amMeH-50 O6amIoB.

ITpomexyTouHass aTTecTamus IPOBOAWTCA IIOCIE 3aBEPIICHUS M3YyYCHHS MAWCIMIUIMHBI WM €€ dYacTh B (opMe,
ompezesieMoll y4eOHbIM IUTaHOM 00pa30BaTENbHOM MPOTPaMMBI C IIENBI0 OLEHHUTH paboTy OO0ydYaromerocs, CTEIeHb
YCBOCHUSI TEOPETHYECKNX 3HAHUH, YPOBEHb C(QOPMHUPOBAHHOCTH KOMIIETEHIIHH.

[IpenopaBarenb, NMPUHUMAIOIIMIA DK3aMeH oOecrednBaeT CciydaiiHOEe paclpelesieHne BapUaHTOB AK3aMEHAalMOHHBIX
3aJaHUi MeXIy OOYYaloIIMMHCS C TOMOINBI0 OMJIETOB W/HMIM C IPUMEHEHHEM KOMIIBIOTEPHBIX TEXHOJIOTHI; BIpaBe
3aaBaTh 00ydaroeMycsl JOTOIHUTEIbHBIE BOIIPOCH! U JaBaTh JOMOJHUTEIbHBIC 3aJaHUS IOMUMO TeX, KOTOPHIE YKa3aHBbI
B Ouuiere.

OK3aMeH NpoBOAWTCA MO Omieram. B kakmom Omiere aBa OLCHOYHBIX CPEICTBA: YCTHBIM MJIM NHCHMEHHBIN OTBET Ha
BOIIPOC U NMPAKTHUECKOE 3aaHUE.

VCTHBIN WU MHCBMEHHBIH 0TBET — 20 6asuIoB.

[paktraeckoe 3ananue — 30 6aymmoB.

Hroro 20+30=50 6amios.

O011ee KOMMYECTBO OAJIIOB TI0 AUCIUILIMHE 33 TEKYIIUKA KOHTPOJIb U MPOMEXKYTOUHYIO arTectaiuio: 50+50=100 Oamnos.

Bunsl oneHok:

Juis 3k3amena

86-100 — oTimuHoO.

71-85 — xoporo.

56-70 — yIOBIICTBOPHUTENBHO.
0-55 — HEYIOBIETBOPUTEIBHO.

4. OIIeHO‘-leIe cpeacrea, NOpsiiok X NIPUMECHCHUA U KPUTECPUHU OLICHUBAHUSA
4.1. OueHo4HbIe CPeACTBA TEKYIIEro KOHTPOJIA
4.1.1. JlabopaTopHble padoThI
Tema 1. TexHonorus paboTsl B BU3YaIbHOI cpee nporpammupoBanusi. KomnonenTHas Monens. HTepdeiicHbIe
KOMITOHEHTBI
Tema 2. O6padotka TabamuHOH nHGOpMarmn. ['paduaeckue Bo3moxuaOCTH cpenbl Borland C++. PaboTa ¢ daitmamu.
O06paboTka coObITHI. MBI U KITaBHATYPA
Tema 3. TexHONOTHSA IPOSKTUPOBAHUS MIPHIIOKECHAN. B3anMoaeHCTBISIMH TIPHIIOKEHUH ¢ 6a3aMu TaHHBIX
Tema 4. ConpoBoXICHHE TPOTPAMMHOTO NPOAyKTa. [IpoeKTHas 1esTeNbHOCTD
4.1.1.1. llopsinok npoBeneHus.
JlaGopatopHbie pabOThI MPOBOJATCS B YaChl Ay AUTOPHOHN paOOTHI.

[epen BbIMONHEHNEM Ka)XJI0H pabOTHI CTYIEHTHI-OaKaNIaBphl JOIKHBEI MPopaboTaTh COOTBETCTBYIOIINI MaTepuall,
UCTIONb3Ysl KOHCTIEKTHI TEOPETUUECKHX 3aHATHH, IEPHOANIYECKUE U31aHHs, YI1eOHO-METOANYECKHE TIOCOOUS U YIeOHNKH.
ITo okoHYaHUM 3aHATHIT CTYAEHTHI OQOPMIISIOT OTHET 110 KaxJI0i paboTe, coOIIo1ast CIeaAyIoNyto GopMy:

e HaumeHOBaHUE TEMBI;

o Ilenp paborTsr;

e 3amanue ¥ cofiep>KaHUE BHITIOJTHEHHON paboTHI,
e [IucepMeHHBIE OTBETH HAa KOHTPOJBHBIE BOMPOCHI.
e  BrIBoaBI IO IposienaHHOM padoTe.

e  CnHCOK MCHOJB30BAHHBIX HCTOYHHUKOB.

4.1.1.2 Kpurtepnu oueHMBaHus
27-30 6anJ10B CTABUTCS, €CJIH 00yIAIOIIHIACS:



10.

11.

12.

13.

14.

15.

16.

17.

[IpaBWIbHO BHIMOJHWI Bce 3aaaHus. [IpoEMOHCTPHPOBAN BBICOKMI YpPOBEHb BIAJCHHUS MarepuaioMm. [IposBieHBI
MIPEBOCXOJIHBIC CIIOCOOHOCTU IPUMEHSTH 3HAHWS U YMCHHUS K BBIMOJIHCHUIO KOHKPETHBIX 3aTaHHH.

22-26 6aNJ10B CTABUTCS, €CJIH 00yIAIOIIHIACS:

[IpaBUJIBHO BBIMOJHWI OOJIBIIYIO YacTh 3afaHuil. [IpUCYTCTBYIOT HE3HAUMTENbHBIC OIIMOKH. [IpomeMOHCTpHpOBaH
XOpOIIMH YpPOBEHb BIAJCHUSA MaTepuajioM. I[IpOsSIBICHBI CpEIHUEC CIOCOOHOCTH NPUMCHATH 3HAHUS M YMCHHUSA K
BEITTOJTHEHHIO KOHKPETHBIX 3aIaHHH.

18-21 6a1710B cTaBUTCS, €CJIM 00yJarOIMiics:

3amaHuWs  BBIIONHII ~OojJee dYeM  HamoJoBHHY. [IpHCyTCTBYIOT cephé3Hble OmMOKH. [IpomeMOHCTpHpOBaH
YAOBJIETBOPUTEIHHEIN YPOBEHB BIaeHNU MaTepuaioM. [IposBiieHsl HU3KHE CITIOCOOHOCTH NMPUMEHSTh 3HAHHUA H YMEHUS K
BEITIOJTHEHHIO KOHKPETHBIX 3aIaHHH.

0-17 6an10B cTaBUTCSI, €CJIU O0yJarOIMiics:

3amaHus BBITIOJHWI MEHEE YEM HAlOJIOBHHY. I[IpOJEMOHCTPHPOBAH HEYAOBICTBOPUTCIBHBIN YPOBEHb BIIAJCHUS
MaTepuasoM. [IposiBIEHBI HEIOCTATOYHBIC CIIOCOOHOCTH MPHMEHSATh 3HAHWSA W YMEHHUS K BBIMOJHCHHIO KOHKPETHBIX
3aJJaHu.

4.1.1.3. ConeprkaHue OLIEHOYHOI'0 CPeICTBA

JlabopaTopHas pa6ora 1. J/IuHeliHbIe IPOrpaMmMbl
Hanumure nporpammy s pacdera 1o aByMm dopmynam. [IpeasapuresibHO HOATOTOBBTE TECTOBBIE MPUMEPHI C
MOMOIIBIO KAIBKYJIATOpPA (Pe3y IbTaThl BRIYUCICHHS 10 00erM (opMysaM NOJDKHBI coBlanath). Mcenons3yiite kiacc Math,
cojeprkaiuii Maremarindeckue GpyHkuuu C++. MeToibl, OTCYTCTBYIOLIME B KJIacce, BBIPAa3UTE Yepe3 UMEIOIIUECS.
Bapuanumut 3a0anuii:

1 1 5
zy = cosa + sina + cos3a + sin 3a; zz=Z—Esin(§rr—8a).
; (m—-1Vvm—(n—1Vn vm —+/n
= ; Zy = ——.

! vm3n+nm+m?2 —m 2 m

sin 2a + sin 5a — sin 3a .
Z; = - ; z, = 2sina.

cosa + 1 — 2sin?2a

sin 2a + sin 5a — sin 3«

zZ; = ; z, = tg 3a.

cosa — cos3a + cos5a’

1 .2 2 4
zl=1—zsm 2a + cos 2a; Z, = cos“a + cos” a.
5
7z, =cosa + cos 2a + cos 6a + cos7a; zz=4cosg*cos—a*cos4a.
— 2(3 a) 2(11 +a>_ V2 «a
7 = cos®(gm— ) —cos®(om+ o ); 7, = —-sin—.
1
7, = cos* x + sin?y + Zsin2 2x — 1; 7, = sin(y + x) * sin(y — x).
) . a—
z; = (cosa — cos B)* — (sina — sin B)?; Z, = —4sin? F * cos(a + ).
. (T ) 5 3
zZ, = (sm (E+ 3“)) /(1 - sm(3a - T[)), Zy; = Ctg (ZTE +§a>_
1—2sin?a ; _1-tga
AT vsinza’ 2T 1+tga
_ sin 4« cos 2a et (3 )
AT 1Y cosda 1+ cos2a’ =TT
_sina + cos(2f — a) _1+sin2p
Zl_cosa—sin(Z,B—a)' %2 = cos2f
cosa + sina
Z=—; z, = tg2a + sec2a.
cosa —sina
2b + 2vVb% — 4 5 = 1
7= 2 =
YU VbZ—4+b+2 Vb +2
; x2+2x—-3+(x+1DVx2 -9 x+3
= ) Zy, = .
! x2—=2x—-3+(x—-1Vx2-9 2 x—3
_J(Bm+2)2—24m
o oaym- 2 7, = —Vm.

Vm



2 a 2 )\/_—\/E;
a\/+ N * v/ a+?2
- —+V2a
® Z=< 2a+2 a :
1 1 - + a? 1—a+a2> 5 — 2a2)
1+a ¢
—a
o =(f 2a




JlaGopaTtopHas pa6ora 2. Pa3BeTBiIsIIONIMeCs BEIYACIUTEIbHBIC TPOLECCHI
3aganne. Boruucaurs 3HaueHne pyHKIUM

Bapuanmut 3a0anuii:

Ne Fpadpuku
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33[{31—[1/[6 2. Ilonaganue TOYKH B 3alITPUXOBAHHYIO o0JacTh
Hammcats nporpamMmy, KOTOpas OHNpEAC/ACT, IMOMaAacT JW TOYKa € 3aJaHHbBIMU KOOpPJAWHATAMHU B 06J'IaCTL,

3aKpallleHHyIO Ha PUCYHKE CePhIM LIBETOM. Pe3ynbTaTsl paboTH IPOTrpaMMBbI BEIBECTH B BUJE TEKCTOBOTO COOOIICHHUS.
Bapuanumut 3a0anuii:

No Ob6nacTb No Ob6nactb

1




11




=-x"+2

y

13
15
17
19




JlaGopaTopHasi pa6ora 3. Opranu3aums HUKJIOB

3aganue 1. Tabanua 3HaYeHH GyHKIHT

BbraucinTh ¥ BBIBECTH Ha 3KpaH B BUJE TaOJUIBI 3HayeHMs (QYHKLUH, 3aaHHOM rpaduuecku (cMm. 3amaHue 1
nmabopaTtopHOi paboTHl 2), HA WHTEPBAIE OT Xuay HO Xgou C Mmarom dX. VIHTepBam W mar 3aiaTh TAKAM 0Opa3oM, 4TOOBI
IIPOBEPHUTH BCE BETBU NMpOrpamMmbl. Tabnuily cHaOANTh 3ar0JIOBKOM U LIANKOM.
3aganne 2. Cepusi BBICTPEJIOB 10 MUIIIEHH

Jnst necsiTh BBICTPEJIOB, KOOPJMHATHI KOTOPBIX 3aJAI0OTCSl C KIJIABHATYPbI, BBIBECTH TEKCTOBBIE COOOIIEHUS O
MIOTIAJAHNH B MUTIICHB U3 3a/1aHus 2 1abopaTopHOil paboThI 2.
3ananmne 3. Paasl Teiinopa

BrranciuTe ¥ BBIBECTH Ha SKpaH B BHIE TaOIHIBI 3HAUCHUS (PYHKINH, 3aJaHHON ¢ oMoIisio psiaa Teitmopa, Ha
HHTEPBAJIE OT Xyau 10 Xxon € IIATOM UX ¢ TOUHOCTBIO €. Tabiuily CHAGIUTH 3aroJIOBKOM H Inankoit. Kaxkmas ctpoka Tabiuis!
JIOJDKHA COZIepKaTh 3HaYeHUE apryMeHTa, 3HadeHUe (QYHKIMH ¥ KOJMYECTBO IIPOCYMMHUPOBAHHBIX WICHOB psija.
Bapuanmut 3a0anuii:

8 m o Z —2<1+1+1+)||>1
Mo1T (2n+1)x2n+1_ x  3x3  5x5 X '
2. L it (—1)"x™ x2  x3  xt
e —ZT—l +§—§+Z—"',|X|<OO.
n=0
3 had e x2  x3  xt
X — = R P P
e —Z ! 1+x+2'+3'+4|+ , x| < oo,
n=0
4. had (_1)nxn+1 x2 x3 4
I D=) ————=x——5+7—-— -1 1
n(x+1) —— X > + 3 7 + <x<
n=0
5 1+x had x2n+1 3 45
1 2 2 —F =+, <1
T m+1 (’CJF3+5+ )le
n=0
6. ™ x? x3
ln(l—x)=—z—=— x+—+—5+ |, -1<x<L
n 2 3
7. T (- 1)n+1 2n+1 m x3 x5
tgx = — ——x xl < 1.
arcctg x 2+Z 1 =3 x + 3 z [x]
8 . S (—nHt LA S S
arcsx =5 _0(2n+1)x2"+1_2 x 3x3 5x° X
9. © (—1)"x2n+t ¥ x5 x7
tgx = Y ——— =x——+——" 4. x| <1
arctgx n+1 375 7 x|
n=0
10. © x2n+1 ¥ x5 x7
arthx T 1 x+3+5+7+ |x|
n=0
H th —i ! !
arthx = 2n + Dx2n+1  x  3x3  5x5 X '
n=0
12. . +Z (—1)n+t T 1+ 1 1 N
arctex = (n+ Dxz*1 2 x ' 3x3  5x5 ’
x < —1
13. © (—=1)"x2" 4 46 8
—x2 _ — 1 24 7 4
¢ _Z e A TR TR TR
n=0
14. had (—1)"x2" x2 x4 6
cosxzz )] ==t a 5w x| < oo
n=0
15, sinx (—1D)nx2" x? x* «x®
e
x — (2n + 1)! 31 51 7!



6. _Zi GO A € St WGk AN G O o
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17. o k- x—1 (x—-1)? (x-1)° 1
1 = = + + + x> =,
nx 0(x+1)x"+1 x 2x? 3x3 x 2
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18. o (—1)"(x — 1)™*1 x—1)% (x—1)3
I ol VPPN Lo VG Gk Vo
n+1) 2 3
n=0
0<x<?2.
19. _ 1% 3..(2n — 1) x 2"+
arcsmx_“Z 2+4.2n+x2n+1)
L
x3  1%3xx%> 1x3%x5%x’ 1%3*5%x7x%x°
=Xt 3T 2eav5 T 2vav6+7 T 2+44648:9 1"
[x] < 1.
20. 13 .. (2n — 1) % x2H1

T
———|x+ -
arccosx = —| x 2+4..2nx(2n+1)

n=1
s N x3 +1*3*x5+1*3*5*x7+1*3*5*7*x9
T2 x 2%x3 2%4x5  2%x4x6%7 2%x4x6%x8x9 )
[x] < 1.

JladopatopHas pa6ora 4. IIpocreiimne Kiaaccol
Kaxnplit pa3pabarbiBaeMblii Ki1acc HOJDKEH, KaK MPaBWIO, COAEPKAaTh CICAYIOIIME DJIEMEHTBI: CKPBIThIC IO,
KOHCTPYKTOPBI C TapaMeTpaMu W 0e3 mapaMeTpoB, METObI, CBOHCTBA. MeTOIBl W CBOWCTBA JOJDKHBI 00ECIEYHBATH
HENpOTHBOPEUUBHI, MOJHBIH, MUHUMAaJIbHBIH M yNOOHBIH MHTEepdeic knacca. [IpM BOSHUKHOBEHHWH OLIMOOK JOJDKHEI
BBIOPACHIBATHCS NCKIIIOUEHHUS.

B nporpamMMe m0iKHA BRITOTHATHCSA POBEPKa BCeX pa3pabOTaHHBIX AJIEMEHTOB KJlacca.
3aganmue.

Omnmcate Kjacc, pealu3yIoIMi IECATHYHBIH CYETYMK, KOTOPBIM MOKET yBEIHYMBATh WM YMEHBIIATh CBOE
3Ha4YeHUE Ha €MHUIlY B 33JlaHHOM AuamnasoHe. [IpegycMoTpeTs HHULIMANH3ANUI0 CYETYMKA 3HAUEHUSAMHU [0 YMOIYaHUIO U
MIPOU3BOJIGHBIMH 3HaueHMSIMU. CYETYMK MMEeT JBa METOJa: YBEIWYCHUS M YMEHBIIEHUs, — M CBOICTBO, IO3BOJIAIOIICE
TIOJIYYHUTh €T0 TeKyluee coctosiHue. [Ipn BbIXo/ie 3a TpaHHIIbI UAa30Ha BHIOPAChIBAIOTCS UCKITIOUCHHMS.

Hanucats nporpammy, JEMOHCTPHPYIOIIYIO BCE pa3pabOTaHHBIE 3IEMEHTHI Kilacca.

Bapuanmui 3a0anuii:

Bapuanr 1

Omuncathb Ki1ace «IIBE€THAs TOYKa». I[J'IH TOYKH 3a/Ial0TCA KOOPpAWHATHI U IIBET. HBGT OIMUCBIBACTCA C ITIOMOMIBIO TPEX
COCTaBJIAIONINX (KPACHBIM, 3eJIeHbIH, CHHUHN). [IpenycMOTpeTh pa3iuuHbIe METOIbI HHUIIMATU3AIMA 00BEKTa C MPOBEPKOH
JIOMYCTUMOCTH 3HadeHWi. JlOMyCTHMMBIM JHANa3oHOM JUIs KaXJIoW coctaBisttomed sBusercs [0, 255]. B cmydae
HEJIOMYCTHMBIX 3HAYCHUH MOJICH BBIOPACHIBAIOTCS UCKIIOUeHMsI. OmucaTh CBOMCTBA [UIS ITOJYYEHUsS] COCTOSHUS 00BEKTa U
METOA U3BMCHCHMUS LIBECTA.

Hammcats nporpamMmy, JeMOHCTPUPYIOIIYIO BCEe pa3pab0OTaHHBIC JIEMEHTHI Kiacca.

Bapunant 2

OnwcaTe KJIACC, PEeaTH3YIONIMN IIECTHAIIATCPUIHBIA CYCTYHK, KOTOPHIA MOXET YBEIHMYUBATH WM yYMEHBIIATh
CBOE 3HAYCHHWE HA CJMHHUIYy B 3aJ@aHHOM Juana3zoHe. [IpeqycMOTpeTh HHHUIMAIM3AIMI0 CUETYMKA 3HAUYCHHSMH 110
YMOJYaHHIO U TPOHU3BOJIBHBIMY 3HAYCHUSIMHU. CUSTYNK MMEET JIBAa METO/Ia: YBEIIMYCHUS  YMECHBIIICHUS, — U CBOWCTBO,

MO3BOJISIIOIIEE IOJYYUTh €ro TeKyllee cocTosiHue. IIpy BBIXOJE 3a TpaHMUIIbl Uana3oHa BbIOPACHIBAIOTCS
HCKJTFOUCHUS.

Hanmcats mporpammy, IeMOHCTPUPYIOIIYIO BCE pa3paboTaHHBIE 2JIEMEHTHI Kiacca.

Bapnant 3

OmnmcaTe Kiacc, MPEACTABIMIOIINN TPEYTONbHUK. lIpeaycMOTpeTh METOABl M CO3IaHHS OOBEKTOB,
MepeMeIeHNs Ha TUIOCKOCTH, U3MEHCHHS Pa3MEpOB M BpaIllCHHUS Ha 3aJaHHbIA yroi. OmucaTh CBOWCTBA IUIS MOJYYCHHS
cocTostHUS 00beKTa. [Ipi HEBO3MOXKHOCTH TIOCTPOCHHUS TPEYTOIbHNKA BEIOPACHIBACTCS HCKITIOUCHHE.

Hanmcates nporpammy, IeMOHCTPUPYIOIIYIO BCEe Pa3paOb0TaHHBIC JICMEHTHI KJIacca.



Bapuanr 4

ITocTponTs omucaHue Kiacca, COAEPXKAIETO MH(GOPMAIMIO O ITOYTOBOM ajpece opraHusanuu. IIpemycmoTpers
BO3MOYHOCTb Pa3JelbHOI0 U3MEHEHUS COCTaBHBIX 4acTed aapeca U IPOBEPKU JOILYCTHUMOCTH BBOJUMBIX 3HaueHui. B
ClTyyae HEJOIyCTHMBIX 3HAUCHMH MOJIeH BHIOPACKIBAIOTCSA NCKIFOUCHNUS.

Hamnucats nporpammy, JeMOHCTPHPYIOIIYO BCe pa3paboTaHHBIE 3IEMEHTHI Kilacca.

Bapuanr 5

CocTaBUTh OMMCaHHE Kiacca s MPEACTaBICHUS KOMIUIEKCHBIX umceld. OOecreuuTh BBINOJIHEHHE ONeparuii
CII0>KEHUS], BBIUUTAHUS M YMHOXKEHUSI KOMIUIEKCHBIX YHCEIL.

Hamnucatp nporpammy, JEMOHCTPHPYIOIIYO BCe pa3paboTaHHbIE 3JIEMEHTHI Kiacca.

Bapuanr 6

CocTaBUTh OMMCaHUE Klacca A BEKTOpa, 3aJJaHHOTO KOOPAMHATAMU €ro KOHIIOB B TPEXMEPHOM IPOCTPAHCTBE.
OOecrieunTh OMEpALMM CIIOKEHUS W BBIYUTAHMSA BEKTOPOB C IIOJ[yYEHHEM HOBOT'O BEKTOpa (CyMMBI WM Pa3HOCTH),
BBIUUCIICHUSI CKAJSIPHOTO IIPOU3BEIEHHS JBYX BEKTOPOB, [UIMHBI BEKTOPa, KOCUHYCA yTIila MEXKAY BEKTOPaMU.

Hanmcats nporpaMmy, 1eMOHCTPHPYIOLIYIO Bce pa3pabOoTaHHBIE 3JIEMEHTHI Kitacca.

Bapuanr 7

CocTaBUTh ONHCaHME KIAcCa MPSMOYTOJBHHKOB €O CTOPOHAMHM, MAapajUlebHBIMA OCSM  KOOpPJHMHAT.
IIpenycMOTpETh BO3MOXKHOCTH II€pPEMELICHUS INPSMOYIOJbHUKOB HA IIJIOCKOCTH, W3MEHEHUE DPa3sMEpPOB, IOCTPOCHUE
HaMMEHBIIErO MPSAMOYTOJIbHUKA, COAEPIKALIETO IBa 3aJaHHBIX MNPSAMOYTOIbHHMKA, M MPSIMOYTOJBHUKA, SBISIOMIETOCS
o01eit yacTpio (MepeceyeHneM) AByX MpSIMOYTOJIbHUKOB.

Hanmcats nporpaMmy, 1eMOHCTPHPYIOLIYIO Bce pa3pab0oTaHHBIE 3JIEMEHTHI Kilacca.

Bapnant 8

CocTaBuUTh ONUCaHME Kiacca AAs NpeAcTaBleHUs Oatbl. IIpemycMoTpeTh BO3MOXKHOCTH YCTAHOBKHM JaThl H
U3MEHEHMsl €€ OTAENbHBIX Moiyieil (rog, Mecsl, IeHb) C MPOBEPKOHl MOMYCTHMOCTH BBOAMMBIX 3HaueHHil. B cmydae
HEJIONyCTUMBIX 3HA4YeHWH Toseil BBIOpachiBaloTcs HCKmodeHUs. Co3maTh METOAbl W3MEHEHHs [aThl HA 3aJaHHOE
KOJINYECTBO JTHEH, MECALEB H JIET.

Hanmcats nporpaMmy, 1eMOHCTPUPYIOLIYIO Bce pa3pab0oTaHHBIE 3JIEMEHTHI Kilacca.

Bapunant 9

CocTaBuTh ONUCAHKE Kacca )i NpeAcTaBlIeHns BpeMeHU. [IperycMOTpeTh BOZMOKHOCTH YCTAHOBKU BPEMEHU U
M3MEHEHHUs ero OTAENBbHBIX MoJieil (4ac, MUHyTa, CEKyHJa) C IIPOBEPKOI JOIMyCTUMOCTH BBOJMMBIX 3HaueHHH. B ciydae
HEJIONyCTUMBIX 3HAuCHHWH IoJiel BhIOpackiBaloTcs HckitoueHHs. Co3aTh METOAbl M3MEHEHHs BPEMEHH Ha 3aJaHHOe
KOJIMYECTBO YaCOB, MUHYT U CEKYHI.

Hanmcats nporpaMmy, 1eMOHCTPHPYIOLIYIO Bce pa3pabOoTaHHBIE 3JIEMEHTHI Kilacca.

BapuanT 10

COCTaBUTh ONIMCAHHUE KJIacca MHOTOUIEHa BUa ax? + bx + ¢. TIperycMOTPETh METO/IbI, PEaTU3y IOIIHE:

i BBIYHCIICHUE 3HAYSHNSI MHOTOYJIEHA IS 3aJaHHOT'O apTyMeHTa;

i OTEpalI0 CIIOKEHHS, BBIYUTAHUS W YMHOXEHHS MHOTOYICHOB C IIOJIy4eHHEM HOBOTO OOBEKTa-
MHOTOYJIEHA;

i BBIBOJ] HA OKpaH ONFCAaHUS MHOTOWICHA.

Hammcates nporpammy, IeMOHCTPUPYIOIIYIO BCEe pa3paOb0OTaHHBIC JIEMEHTHI KiIacca.

Bapuanr 11

Omnwcats Kiace, MPeICTaBIIONIMNA TPEYroNbHUK. [IpefycMOTpeTh METOIBI sl CO3aHMsI OOBEKTOB, BEIYUCICHHUS
IIomana, nepuMeTpa U TOYKH TMEPECCUYCHUSA MEIUAaH. Omucath CBOMCTBa A TIOJTYYC€HUSA COCTOSAHUA 00BeKTa. HpI/I
HEBO3MOXHOCTH TIOCTPOCHUS TPEYTOIbHUKA BRIOPACHIBACTCS HCKITIOUYCHUE.

Hanucatp nporpaMmy, IeMOHCTPUPYIOLIYIO Bce pa3pab0oTaHHbIC 3JIEMEHTHI Kilacca.

Bapuanr 12

OnucaTth KJacc, MPeACTaBISIOMUN Kpyr. [IpemycMoTpeTh MeTOABI UIsl CO3JaHUS OOBEKTOB, BBIYWCIICHUS
IUTOIAAHN KPYTa, IUIMHBI OKPYXKHOCTH W IPOBEPKH MOMANAHKs 3aJaHHON TOYKH BHYTPH Kpyra. Omucatb CBOWCTBA LIS
MOy YCHUS COCTOSHUS 00BEKTA.

Hanmcates nporpammy, IeMOHCTPUPYIOIIYIO BCEe Pa3paOb0TaHHBIC JICMEHTHI KJIacca.

Bapuant 13



Onwcath Kiacc i paboThl CO CTPOKOH, MO3BOJISIOIICH XPAHUTh TOJBKO JBOWYHOE YUCIIO M BBHINOJHATH C HUM
apudmermdeckue omepanud. I[IpemxycMOTpeTh WHHIHAIM3AMUIO C MPOBEPKOM MOIMyCTUMOCTH 3HadeHHWH. B ciydae
HEJIOMYCTHMBIX 3HAUCHHI BEIOPACHIBAIOTCS UCKITIOUCHUS.

Hanmcats mporpammy, IeMOHCTPUPYIOIIYIO BCE pa3pabOoTaHHBIE 3JIEMEHTHI Kiacca.

Bapuanr 14

Omnmcats Ki1acc Ipodei — paIrioHABHBIX YUCETI, ABIISIOIINXCS OTHOICHUEM JBYX LENbIX dncell. [IpexycMoTpeTsh
METOJIbI CJIOKCHHS, BRIYUTAHUS, YMHOXKCHHUS U ICTICHUS TPOOCH.

Hanmcats mporpammy, IeMOHCTPUPYIOIIYIO BCE pa3pabOTaHHBIE 3JIEMEHTHI KiIacca.

Bapnant 15

Omnmcate Kiacc «daiiim», comaepKamiuii cBeeHns 00 MMEHH, JaTe co3maHus U anuHe (aiima. IIpexycmoTperh
WHULMAIA3ALUI0 C IIPOBEPKOM JOMYCTUMOCTHM 3HA4ueHUM 1moseil. B cilydyae HeJOmyCTUMBIX 3HAUYEHHM IOJIeH
BEIOpackeIBafoTCs UcKmModeHus. OmmcaTh MeToJ noOaBieHUs WH(GOpMAIMK B KOHEI[ (aiiia W CBOWUCTBA U MOIYYCHHUS
cocTostHUS (aiina.

Hammcats mporpammy, IeMOHCTPUPYIOIIYIO BCe pa3pabOTaHHBIC JIEMEHTHI KiIacca.

Bapuant 16

OnucaTh KJacC «KOMHaTa», COAEpXallUi CBENECHUS O METpPa)XKe, BBICOTE IOTOJIKOB M KOJIMYECTBE OKOH.
[IpenycmMoTpeTh MHULMANU3AUIO C MPOBEPKOW JOMYCTUMOCTH 3HAUYECHUU mosied. B ciyuyae HeaomyCTUMBIX 3HA4eHUI
moJie BHIOpAcHIBarOTCS HCKIMOYeHHs. OmucaTh METOABI BBIYHCICHHUS IDIOMIATNM W O00beMa KOMHATHI M CBOWCTBA IUIS
MOJIyYEeHHUSI COCTOSHUS 00BEKTA.

Hammcats mporpammy, IeMOHCTPUPYIOIIYIO Bce pa3pabOTaHHBIC JIEMEHTHI KiIacca.

Bapunant 17

Onucate Kiacc, NPEICTABIAIONINN HeaWHEHHOoe ypaBHeHue Buaa ax — cos(x) = 0. Omucate MeTO,
BEIYUCIIIONINNA pElIeHHe 3TOTO YpaBHEHHS Ha 3aJaHHOM WHTEpBalle METOJOM JeJeHHUs momonaM (cM. pasmen «Luki c
napametpoM fOr») u BeIOpachIBalOIIMN HCKIIOYEHHE B CIy4ae OTCYTCTBHs KOpHS. OmucaTh CBOWCTBA IS MOTydYEHHS
COCTOSIHUS O0BEKTA.

HammcaTs nporpammy, 1eMOHCTPUPYIOIIYIO Bce pa3paboTaHHBIE 3JIEMEHTHI Kiacca.

BapuanT 18

Onucath Kiacc, HPeACTABIAIOIMI KBagpaTHOe YypaBHeHMe BHAa ax?+ bx +c¢ = 0. Omnucath MeTof,
BEIYUCIIIONINNA pEIIeHNe 3TOTO YpaBHEHUS W BHIOPACHIBAIOIIMI HCKIIOYCHHE B CIlydae OTCYTCTBHUs KopHe#. Ommcatb
CBOWCTBA JIJIsI TOJIyYCHHSI COCTOSIHUS O0BEKTA.

Hammcats mporpammy, IeMOHCTPUPYIOIIYIO Bce pa3pabOTaHHBIC 3JIEMEHTHI Kiacca.

BapuanTt 19

OmnmcaTp KIIacC «IPOIECccopy, COACPIKAIINN CBEICHH, O MapKe, TAKTOBOH YacToTe, 00beMe KIIIa U CTOMMOCTH.
IIpenycmMoTpeTs MHULMANU3AIUIO C MPOBEPKOW JOMYCTHUMOCTH 3HAYE€HUW mosied. B ciydae HeIOMyCTHMBIX 3HAaY€HUU
ToJiel BEIOpachIBarOTCs UCKIoUeHH. OnucaTh CBOMCTBA IS ITOTyYSHHS COCTOSIHUS O0BEKTa.

OnmcaTs KJIacc «MaTepUHCKas IUIaTay, BKIIOYAIOIININ KJIacC «IIPOLIECCOP» U 00hEM yCTaHOBJICHHOM ONepaTHBHOI
namsat. [IpenycMoTpeTh WHUIMANH3ALUI C MPOBEPKOM JOIMYCTUMOCTH 3HAUCHHWH IO oO0beMa maMaTu. B ciydae
HEJIOMyCTHMBIX 3HAUEHUH TOJIs BRIOpackIBaeTCs uekimoueHrne. Onucarh CBOMCTBA IS MOTYUYEHUsI COCTOSTHUAS 00BEKTa.

Hanucats nporpaMmy, 1eMOHCTPUPYIOLIYIO Bce pa3pabOoTaHHbIE 3JIEMEHTHI KIIacCOB.

JlaGopaTopHasi pa6ora 5. OgHOMepHbIe MACCUBBI

3ananue.
B omHOMEpHOM MaccHBE, COCTOAIIEM U3 N BEIISCTBECHHBIX 3JICMEHTOB, BBIYHCIHUTE:
D CyMMy IOJIOKHUTCIIBHBIX 3JICMCHTOB MAaCCHBaA,
a MPOU3BE/ICHUE JJIEMEHTOB MACCHBA, PACIOJOXCHHBIX MEXIYy MAKCUMAIbHBIM [0 MOIYIO H

MHUHUMAJTBHBIM TI0 MOJYIIIO 3JIEMEHTAMH.
YHOPSIIOYUTE BIIEMEHTHI MACCHBA O yOBIBAHUIO.
Bapuanmut 3a0anuii:
Bapuanr 1
B opHOMEpHOM MaccHBe, COCTOAIIEM U3 N BEIIECTBEHHBIX 3JIEMEHTOB, BEIYHCIHUTD:
u CyMMY OTPHULATEJbHBIX 3JIEMEHTOB MAaCcCHBA;
a MIPOM3BEICHUE HIIEMEHTOB MAaCCHBA, PACTIONIOKEHHBIX MEXKIY MAaKCHMAaIbHBIM 1 MEHUMAJIEHBIM 3JIEMEHTaMH.



VYHopsIIOunTh ANIEMEHTHI MaCCHBA IO BO3PACTAHUIO.

Bapuanr 2

B onHOMEpHOM MaccHBe, COCTOAIIEM U3 N BEIIECTBEHHBIX 3JIEMEHTOB, BBIYHCIUTh:

MPOU3BEACHHE TIOJIOKUTENBHBIX JIEMEHTOB MacCHBa;

CYMMYy 3JIEMEHTOB MAaCCHBA, PACIIOIOKEHHBIX 10 MUHUMAJIBHOTO 3JIEMEHTA.

YHOpAgoYnTh MO BO3PACTAaHMIO OTAENBHO 3JIEMEHTHI, CTOSIIHME HAa YETHBIX MECTaX, M 3JIEMCHTHI, CTOSIINE HA

HCUYCTHBIX MCCTax.

Bapuant 3

B ogHOMEpHOM MaccHBe, COCTOSAIIEM M3 N LENOYHCIICHHBIX 3JIEMEHTOB, BEIYUCIIUTS!

NPOU3BEICHHE IEMEHTOB MAacCHBa C YETHBIMH HOMEPaMU;

CYMMY 3JIEMEHTOB MacCHBa, PaCIIOJI0KEHHBIX MEX/y TIEPBBIM U MOCIECIHUM HYJICBBIMU 3JIEMEHTaMH.
[IpeoOpazoBaTh MacCHB TaKMM 00pa3oM, YTOOBI CHaYaIa pacloiarajich BCe MOJIOKUTEIbHBIC JJIEMEHTHI, & IIOTOM

— BCC OTpHUIATCIbHBIC (SHGMCHTLI, PpaBHbIC HYJIIO, CHUTATh HOJ'IO)KI/ITCHLHI)IMI/I).

Bapuanr 4

B omHOMEpHOM MaccuBe, COCTOAIIEM U3 N BEIIECTBCHHBIX 3JICMEHTOB, BBIYHCIIHUTD:

CYMMY 3JIEMEHTOB MaCCHBa C HEUETHBIMU HOMEPAMH;

CyMMY 3JICMEHTOB MacCHBA, PACIIOJIOKEHHBIX MEKIY TIEPBBIM U IMOCICIHUM OTPHUIATCIBHBIMH JIEMCHTAMU.
CaTh MaccuB, yIAJIUB U3 HET'O BCE DJIEMEHTBI, MO/IYJIb KOTOPBIX HE MPEBBIIIACT ANHHUILY.
OcBo6oauBIIMECS B KOHIIE MACCHBA JIEMEHTHI 3aNIOJTHUTH HYJISIMHU.

Bapuanr 5

B omHOMEpHOM MaccuBe, COCTOAIIEM U3 N BEIIECTBCHHBIX 3JICMEHTOB, BBIYHCIIHUTh:

MaKCHMaJIbHBIN 3JIEMEHT MacCHBa,

CyMMY 3JIEMEHTOB MacCHBA, PACIIOJIOKEHHBIX JI0 MOCIIEAHET0 TOJI0KUATEILHOTO JICMEHTA.

CxaTh MacCHB, YAQIMB W3 HEro BCE OJJIEMEHTHI, MOIYJb KOTOPBIX HAaxOJWTCS B uHTepBane [a, b].

OcBo6oUBIIMECS B KOHIIE MACCHBA 3JIEMEHTHI 3aMOJHUTH HYJISIMHU.

Bapuanr 6

B OAJHOMEPHOM MACCHUBE, COCTOAIIEM U3 N BEIIECTBEHHBIX 2JIEMEHTOB, BBIYUCIIUTD:

MHHUMAJIbHBIN 3JIEMEHT MacCHBa;

CyMMY 3JIEMECHTOB MacCCUBa, PACTIOJIOKECHHBIX MEKAY MEPBLIM U MMOCJIICAHUM ITOJIOKUTECIIBHBIMU DJICMCHTAMMU.

Hpeo6pa30BaTL MacCcCHB TaKUM 06p330M, 4yTOOBI CHaYasa pacnogarajnuchb BCC 3JIEMCHTBI, paBHbIC HYJIO, @ IOTOM

— BCC OCTaJIbHBIC.

Bapuant 7

B OAJHOMEPHOM MACCHUBE, COCTOAIIEM U3 N EJTOYNCIECHHBIX DJIEMEHTOB, BEIYUCIIUTD:

HOMEp MaKCHUMaJIbHOTO 3JIEMEHTa MacCHBa;

MMPOU3BEACHUE DJICMCHTOB MAaCCHBa, PACIOJIOKCHHBIX MEXKAY NMEPBBIM U BTOPBIM HYJIEBBIMU 3JIEMCHTAMMU.

Hpeo6pa30BaTL MacCCHUB TaKUM 06pa30M, 4TOOBI B HepBOfI €ro MOJIOBUHE paCIioJarajJrchb 3JIEMEHTBI, CTOABLIINC B

HCYCTHBIX IMO3HUIUAX, 4 BO BTOpOﬁ IIOJJIOBHUHE — JJICMCHTHI, CTOSIBIIHNC B YCTHBIX ITO3UIUAX.

Bapnant 8

B OOJHOMEPHOM MACCHUBE, COCTOANIEM M3 N BEHICCTBCHHBIX 3JIECMEHTOB, BEIYUCIINTD!:

HOMEpP MUHMMAaJbHOTO 3JIEMEHTa MacCUBa;

CyMMY 2JIEMEHTOB MacCCHUBa, PACIIOJIOKECHHBIX MEXKAY MECPBBIM U BTOPBIM OTPULATCIIBHBIMU DJICMCHTAMU.

Hpe06pa3OBaTL MacCMB TaKHM 06pa30M, yTOOBI CHavaja pacnojgarajucb BCE€ DJICMCHTBI, MOAYJIb KOTOPBIX HE

MPEBRIIIACT CAMHUITY, 4 TIOTOM — BCE OCTAJIbHBIC.

Bapuant 9

B OOJHOMEPHOM MACCHUBE, COCTOANIEM M3 N BEHICCTBCHHBIX 3JIECMEHTOB, BEIYUCIINTD!:

MaKCUMAJbHBIH 10 MOJIYITIO 3JICMEHT MAaCCHBA,

CyMMY DJIEMCHTOB MacCCHUBa, PACTIOJIOKECHHBIX MEKAY IMECPBBIM U BTOPBIM MOJIOKUTEIbHBIMU 3JIECMCHTAMMU.
[IpeobpazoBaTh MaccuB TaKUM 00pa30M, YTOOBI JIEMEHTHI, PaBHBIE HYJII0, PACHOJIArAIMCh I10CJIE BCEX OCTANIbHBIX.
Bapuanr 10

B onHOMEpHOM MaccHBe, COCTOSIIEM M3 N [IEJIOUYHCIICHHBIX 3JIEMEHTOB, BEIYUCIIHTH!

MUHUMAaJIBHBIA IO MOIYJIIO 3JIEMEHT MacCHBa;

CYMMY MOJyJIel 3JIEMEHTOB MacCHBa, PacIOI0KEHHBIX I10CIIE IEPBOTO AIEMEHTA, PABHOTO HYJIIO.



Hpeo6pa3OBaTL MacCuB TaKUM 06pa30M, 4TOOBI B nepBoi/i €ro MoOJIOBUHE pacrojgarajavucb 3JIEMEHTBI, CTOABLINC B
YCTHBIX IMO3UINAX, a BO BTOpOI\/'I TIOJIOBUHE — DJICEMCHTHI, CTOSABIIHEC B HCUCTHBIX ITO3HIIHUAX.

Bapuanr 11
B ogHOMEpPHOM MaccHBE, COCTOAIIEM M3 N BEIECTBEHHBIX JIEMEHTOB, BBIYHCIIUTD:
a HOMEp MUHHMAJIBHOTO 110 MOAYJIIO 3JIEMEHTa MAaCCUBa,
d CyMMY MOZyJIel 3JIEMEHTOB MacCHBa, PACIIOI0KEHHBIX ITOCIIE IIEPBOTO OTPHULATEIBHOTO HJIEMEHTA.

CxaThb MacCuB, YyJaJlUB H3 HEro BCC€ OJJICMCHTBI, BCJIMYMHA KOTOPBIX HAXOAUTCA B HWHTCPBAJIC [a, b]
OCBO6OZ[I/IBLHI/I€CH B KOHIIE MaCCHUBa 3JIEMEHTHI 3alI0OJTHUTH HYJISIMHA.

Bapuanr 12
B ogHOMEpPHOM MaccHBe, COCTOAIIEM M3 N BEIECTBECHHBIX JIEMEHTOB, BBIYHCIINTD:
a HOMEp MaKCHUMAaJIbHOTO 110 MOYJIIO JIEMEHTa MacCHBa;
d CYyMMY 3JIEMEHTOB MaCCHBa, PACIIOJI0KEHHBIX ITOCTIE IIEPBOTO MOJI0KUTEIBHOTO 3JIEMEHTA.

IIpeobpa3oBaTh MacCHUB TaKUM 00pa30M, YTOOBI CHAayalla PAcIONIATaluCh BCE JCMEHTHI, LeNias 4acTh KOTOPBIX
JeXKHUT B uHTEpBase [a,b], a morom — Bce ocranbHbIe.
Bapnant 13
B oiHOMEpPHOM MacCHBE, COCTOSIIEM U3 N BEIECTBEHHBIX JIEMEHTOB, BBIYHCIIUTD:
a KOJIMYECTBO AJIEMEHTOB MaCcCHBa, JIGKAIIMX B Auana3one ot A no B;
a CYMMY 3JIEMEHTOB MaCCHBa, PACIIOJI0KEHHBIX MMOCIIe MAKCUMAIBHOTO 3JIEMEHTA.
YHopsaaounTh 3IEMEHTHI MACCUBA IO YOBIBAHUIO MOTYJICH.
Bapuaur 14
B OI[HOMepHOM MaCCHBC, COCTOAIICM U3 N BCIICCTBCHHBIX 3JICMCHTOB, BBIYHUCIIUTD:
a KOJIMYECTBO AJIEMEHTOB MACCHBA, PABHBIX HYIIIO;
a CyMMY 3JIEMEHTOB MaCCHBA, PACIIOJOKCHHBIX TOCJIC MUHAMAJILHOTO DJICMCHTA.
YHOpSAI0YNT IIEMEHTHI MACCHBA [0 BO3PACTAHUIO MOJIYJICH.
Bapuant 15
B 01HOMEpPHOM MacCHBE, COCTOSIIEM U3 N BEIECTBEHHBIX JIEMEHTOB, BBIYHCIIUTD:
a KOJIMYECTBO 3JIEMEHTOB MaccuBa, 6onbmux C;
a MPOU3BE/ICHHE 3JIEMEHTOB MaCCHBA, PACIIONIOKEHHBIX MOCIE MAKCHMAIILHOTO 110 MOJYJIIO 3JIEMEHTA.
IIpeoOpa3oBaTh MacCHB TaKUM OOpa30M, YTOOBI CHaYaja PACIOIaraiiuch BCE OTPUIATEIbHBIC JICMEHTHI, & TOTOM
— BCE MOJIOKHUTENbHbBIC (3JIEMEHTBI, PABHBIE HYJIIO, CYUTATH ITOJIOKHUTEILHBIMH).

BapuanT 16
B ogHOMEpHOM MaccHBe, COCTOSIIEM M3 N BEIIECTBEHHBIX JIEMEHTOB, BEIYHCIINTD:
a KOJINYECTBO OTPHIATEIFHBIX 3JIEMEHTOB MacCHBa;
(] CYMMY MOJyJIel 3JIeMEHTOB MacCHBa, PACIIOI0KEHHBIX I10CIIE MUHUMAIBHOTO TI0 MOJIYJIIO 3JIEMEHTA.

3aMeHuThL BCeE OTPHUHATCIBHBIC J3JICMCHTBI MAacCCHBa UX KBaJApaTaMU W YHOPAAOYUTH BJIEMEHTBHI MacCUBa I10

BO3PACTAHHMIO.
Bapunant 17
B onHOMEpHOM MaccHUBe, COCTOAIIEM U3 N HEIOYUCIEHHBIX JIEMEHTOB, BEIYUCIUTD:
a KOJIMYECTBO MOJIOKHUTEIBHBIX 3JIEMEHTOB MacCHBA;
(] CYMMYy 3JIEMEHTOB MACCUBA, PACTIOJIOKEHHBIX TIOCIIE IOCIEHETO AIIEMEHTA, PABHOTO HYJIIO.

IIpeobpazoBaTh MacCHB TaKUM 00pa3oM, YTOOBI CHaYalla Pacrojiarajinch BCE DJIEMEHTHI, Ieiasi YacTh KOTOPhIX HE
MIPEBHIIIACT SAUHUILY, & TOTOM — BCE OCTAJbHEIC.

BapuanT 18
B onHOMEpHOM MaccuBe, COCTOAIIEM U3 N BEIIECTBEHHBIX 3JIEMEHTOB, BBIYUCIUTD:
a KOJIMYECTBO AJIEMEHTOB MaccHBa, MeHbIux C;
(] CYMMYy LIENBIX YacTeH 3JIEMEHTOB MacCHBa, PACHIOIOKEHHBIX TOCIIE MTOCIEAHEr0 OTPULIATEILHOTO AJIEMEHTA.

IIpeo6pa3oBaTh MacCHB TakuM 0Opa3oM, 4TOOBI CHAuYala PAaCIONaraiicCh BCE 3JIEMEHTBI, OTIMYAONIHECS OT
MaKCHMAJILHOTO He Gosiee yeM Ha 20%, a MOTOM — BCE OCTaJIbHBIE.

Bapuanr 19
B oHOMEpHOM MacCHBE, COCTOSIIEM U3 N BEIECTBEHHBIX JIEMEHTOB, BEIYHCIIHTh!
a MPOU3BEICHIE OTPHUIATENILHBIX 3JIEMEHTOB MaCCHBA;
a CYMMY IIOJIOXKHTEIbHBIX 3JIEMEHTOB MacCHBa, PACIIOI0KEHHBIX 10 MAKCUMAaJIBHOTO 3JIEMEHTA.

W3MeHHTD TTOPSAIOK CIIEOBAHMS DJIEMEHTOB B MAaCCHBE Ha OOpaTHBIH.



JlaGopaTopHas padoTa 6. IByMepHbIe MaCCUBBI
3aganmne.
Jana upsmoyromeHas Marpuna. OnpenenuTh cpenHee apu(METHUECKOE €€ JJIEMEHTOB W KOJHYECTBO
MOJIO>KUTEIIBHBIX JIEMEHTOB B Ka)XKJJOH CTPOKE.
Bapuanmur 3a0anuil:

Bapuanr 1
JlaHa nienouncieHHas npsAMoyToyibHas MaTpuia. OnpenenuTs:

d KOJIMYECTBO CTPOK, HE COJEPIKAIINX HH OJHOTO HYJIEBOT'O 3JIEMEHTA;

a MaKCHMaJIbHOE U3 YHUCeJl, BCTPEYAIOIINXCS B 3aJJaHHOM MaTpHLe Oojiee OJHOTO pasa.
Bapuanr 2

JaHa niesouncinerHas npsMoyroyibHas Marpuna. OnpeaenuTh KOJIMYECTBO CTONONOB, HE COJACPIKAIMX HH OJHOTO
HYJIEBOI'O 3JIEMEHTA.

XapakTepUCTUKON CTPOKU LEJIOUUCICHHOW MATPULBI Ha30BEM CyMMY €€ IOJIOKUTEJIBHBIX YETHBIX 3JIEMEHTOB.
IepecTaBisis CTPOKH 3aJaHHOM MaTPUIIBIL, PACIIOJIOKUTh UX B COOTBETCTBUH C POCTOM XapaKTEPUCTHK.

Bapnant 3
Jlara nienoyucIeHHas IpsAMOYToNIbHas MaTpuia. OnpeaennTh:
a KOJIMYECTBO CTOJIOLIOB, COJIEPKALIMX XOTS ObI OJJUH HYJIEBOW 3JIEMEHT;
u HOMEp CTPOKH, B KOTOPOI HaXOAUTCS camasi [UIMHHASI CepUsl OJMHAKOBBIX 3JICMEHTOB.
Bapnanr 4
Jana nenouncneHHas KBaJapaTHas MaTpuia. OmnpeneianTs:
a MIPOM3BE/ICHUE IEMEHTOB B T€X CTPOKaX, KOTOPhIE HE COJepakKaT OTPULIATEIILHBIX JIEMEHTOB;
u MaKCHUMYM CpPEId CYMM 3JICMEHTOB JHATrOHaJICH, MapaieNbHBIX TTIABHOW HArOHAH MaTPHIIBL.
Bapuanr 5
Jana nenoyncieHHas KBaJapaTHas MaTpuia. OmnpeneianTs:
a CyMMY 3JIEMEHTOB B T€X CTOJIOIaX, KOTOpPBIE HE COJIEPKAT OTPHLATEIBHBIX 3JIEMEHTOB;
u MHUHHMYM CPEIId CYMM MOJYJICH JIIEMEHTOB THATOHAJICH, TTapaJUIeIbHBIX MOOOYHON THATOHATN MATPHUIIHL.
Bapunanr 6
Jlara nienovyucieHHas IpsMOyToJIbHas MaTpuia. OnpeaennTh:
a CyMMY 3JIEMEHTOB B T€X CTPOKaX, KOTOPBIE COAEPIKAT XOTs ObI OAMH OTPUIATEIbHBIHN IJIE€MEHT;
u HOMeEpa CTPOK H CTOJIOIOB BCEX CEIIOBBIX TOUEK MATPHIIEL.
MINPUMEYAHUE
Matpuna A UMeeT CeIoBYI0 TOUKy A;j,eciu A;; ABIAETCS MUHUMAJIBHBIM JIEMEHTOM B i-if CTPOKE M MaKCHMAalbHEIM — B
j-M cronbre.
Bapuant 7

Jnst 3agaHHON MaTpHIBI pa3MepoM 8 X 8 HalWTH Takue K, mpH KOTOpBIX K- CTpOKa MaTpHIpBI coBHamaer ¢ K-m
CTOIOLOM.

Haiiti cymMMy 3J1€MEHTOB B T€X CTPOKaX, KOTOPBIE COAEPIKAT XOTs ObI OAWH OTPUIATEIBHBIN IIIEMEHT.

Bapnant 8

XapaKkTepUCTHKON CTONOIA ETOYHCICHHOW MaTPHUIIBI HA30BEM CyMMY MOMYJEH ero OTpUIaTeIbHBIX HEUETHBIX
aseMeHToB. [lepecraBiisisi cTONOIBI 33 JaHHON MATPHIIBI, PACTIOI0XKUTh X B COOTBETCTBHU C POCTOM XapaKTEPHUCTHK.

HaiitTi cymMMy 3;1€MEHTOB B TeX CTOJIOIaX, KOTOPBIE COAEPIKAT XOTS OBl OAWH OTPUIATEIIHHBIN JIEMEHT.

Bapuant 9

Cocenamu seMeHTa A;; B MaTpulle Ha30BeM dJEMEHTHl Ay, e i — 1<k <i+1,j—-1<I1<j+1,(k ) #
(i,j). Onepamust criaxuBaHUs MAaTPUIIBI Jae€T HOBYIO MATPHILy TOTO K€ pa3Mepa, Kax/Iblil JIEMEHT KOTOPOH IMOIy4aeTcs
Kak cpefHee apH(METHUECKOe HMEIOIIMXCS COCelel COOTBETCTBYIOIIETrOo 3JIEeMEeHTa HMCX0aHOM Matpuipl. [locTponts
pe3yJbTaT CrIAXKUBaHUS 3aJaHHON BELIECTBEHHON MaTpHibl pazmepom 10 X 10.

B crinaxkeHHOI MaTpuLie HAWNTU CyMMY MOJYJ€EH 3JIEMEHTOB, PACIOIOKEHHBIX HUXKE [NIABHOW AUaroHau.

Bapuanr 10

OneMeHT MaTpHLbl HA3bIBAETCS JIOKAIBHBIM MUHMMYMOM, €CIM OH CTPOIO MEHBIIE BCEX HMMEIOIIMXCS Yy HEro
coceneil (OIpeneneHne COCEAHUX 3JEMEHTOB cM. B BapuaHTe 9). IlomcumTaTh KOJMYECTBO JOKAJIBHBIX MHHHUMYMOB
3aaHHO#M MaTpuIlsl pazmMepom 10 X 10.



Haiitu cymMy Moayineil 371eMEHTOB, pacloyIOKEHHBIX BBIIIE TNIAaBHOW AMaroHalu.

Bapuanr 11

KoaddunmeHTsl cucTteMbl NHHEHHBIX ypaBHEHHMH 3alaHbl B BUJE NPSIMOYTojbHOW Marpuipl. C HOMOIIBIO
JIOIYCTHMBIX IPE0Opa30BaHMil IPUBECTH CUCTEMY K TPEYTOJIBHOMY BUIY.

HaiiTi koMuecTBO CTPOK, cpeHee apu(hMETHIECKOE IIEMEHTOB KOTOPBIX MEHbIIE 3a[aHHON BEJINYHHBI.

Bapuanr 12

VYIJIOTHUTP 33JaHHYIO MaTPHILy, YA U3 Hee CTPOKH M CTOJIOLIBI, 3aIIOJTHEHHBIE HYJISAMHU.

Haiiti HOMep TiepBoii U3 CTPOK, CONEPIKAIMIUX XOTSI OBl OJMH MOJIOKHUTEIBHBIA IIEMEHT.

Bapnant 13

OcymecTBUTh IUKINYECKHH CIABHT 3JIEMEHTOB NPSIMOYTOJBHOM MaTpHIBI HA N 3JIEMEHTOB BIPAaBO WM BHH3 (B
3aBUCHMOCTH OT BBEJICHHOTO PEKHMa), N MOXKET OBITh OOJIBIIIE KOJINYECTBA 3JIEMEHTOB B CTPOKE MJIM CTOJIOLE.

Bapuant 14

OcymiecTBUTh NUKIMYECKUN COBUT AJIEMEHTOB KBaJPaTHOW MAaTpHUIlBI pazMepoM M X N BmpaBo Ha k 3ieMeHTOB
TaKUM 00pa3oM: 3JEMEHTHI NEPBOM CTPOKU CIBUTAIOTCS B MOCIEAHUI CTOJIOEN CBEpXY BHM3, U3 HETO — B MOCJICTHIONO
CTPOKy CIIpaBa HalleBO, M3 HE€ — B TEPBBIH CTOJIOCI] CHHU3Y BBEpPX, W3 HETO — B IEPBYIO CTPOKY; UL OCTaJIbHBIX
3JIEMEHTOB — AHAJIOTHYHO.

Bapuanr 15

Jana nenounciaeHHas npsiMOyroybHas Marpuia. Onpenenuts HoMep MepBOro U3 CTOJIOIOB, COACPIKAIIMX XOTS ObI
OJIUH HYJIEBOU DIIEMEHT.

XapaKTepI/ICTI/IKOﬁ CTPOKH HCHO‘II/ICHCHHOﬁ MaTpulbl Ha30BEM CYMMY €€ OTPULATC/IbHBIX YCTHBIX 3JICMCHTOB.
[epecraBinss cTPOKH 33AaHHOM MaTPHIIBI, PACIIONIOKUTE UX B COOTBETCTBUH C yOBIBAHHEM XapaKTEPHUCTHUK.

Bapuant 16

YnopsanouuTs CTPOKH LEIOYHCICHHOM MPSIMOYTOJIBHOM MaTpHIBI IO BO3PACTAHMUIO KOJIMYECTBA OJUHAKOBBIX
3JIEMEHTOB B KaXKI0H CTPOKE.

Haiiti HOMep mepBoro n3 cToa0I0B, HE COJIep KAIINX HH OJJHOTO OTPUIATENILHOTO JIEMEHTA.

Bapnant 17

ITyTem nepecTaHOBKH 3JIEMEHTOB KBaPATHOMN BEIIECTBCHHON MATPHIIBI JOOUTHCS TOTO, YTOOBI €€ MaKCHMAJIbHBIH
9JIEMEHT HaXOJWJICS B JIEBOM BEPXHEM YTy, CICAYIOIHUH 110 BEIMINHE — B MO3UINH (2, 2), CIICIYIONNI 10 BETUIYNHE —
B no3unuu (3, 3) U T. 1., 3aII0JHUB TaKUM 00pa30M BCIO TJIABHYIO IHArOHAJb.

Haiitu HOMep nepBoil U3 CTPOK, HE COAEPIKAIINUX HU OTHOTO MOJIOKUTEIBHOTO 2JIEMEHTA.

BapuanT 18
[ana nenouncneHHas npsiMOyroyibHast Matpuia. OnpenenuTh:
a KOJINYECTBO CTPOK, COJEPKANIUX XOTSI OB OJMH HYJIEBOH 3JIEMEHT;
(] HOMep cToJI011a, B KOTOPOM HAaXOANTCS camast IUTHHHAsI CepHsl OIMHAKOBBIX 3JIEMEHTOB.
BapuanTt 19
[ana nenouncnenHas kBajapatHas Matpuna. OnpeaeanTh:
a CyMMY 3JIEMEHTOB B T€X CTPOKaX, KOTOpPBIE HE COJEPKAT OTPULATEIHHBIX HIEMEHTOB,;
(] MUHHMMYM CPEIU CyMM 3JIEMEHTOB JUaroHajel, napaieabHbIX IIaBHON JuaroHaal MaTpULbL.
BapuanT 20
JlaHa nenouyncineHHas npsAMoyroybHas MaTpuia. OnpenenuTs:
a KOJINYECTBO OTPHIATEIHFHBIX 3JIEMEHTOB B T€X CTPOKAX, KOTOPBIE COAEPIKAT XOTS OBl OZMH HyJIEBOH IEMEHT;
a HOMepa CTPOK U CTOJIOIOB BCEX CEJUIOBBIX TOUEK MATPHIIBL.
NPUMEYAHUE

Matpuna A uMeeT cemioByr TOUKy A;j,eciu A;; ABIAETCA MUHHMAIbHBIM 3JIEMEHTOM B i-i cTpoke u

]’
MaKCHMAJIbHBIM — B j-M CTOJIOIIE.
JladopaTopHasi padora 7. CTpoku
3amanme.
Hammcates mporpammy, KoTopasi CUHTHIBA€T TEKCT W3 (aiila W BBIBOAWT HA JKpaH TOJBKO MPEIIOKEHUS,
CoJIepIKaIUe BBEICHHOE C KJIABHATYPHI CIIOBO.
Bapuanmut 3a0anuii:

Bapuanr 1



Hanucate nporpaMmy, KOTOpasi CYMTBIBAET M3 TEKCTOBOTO (haiiyia Tpu NMpeyIoKESHUSI U BBIBOJUT UX B OOpaTHOM
MOpSAKE.

Bapuanr 2

Hammcate mporpammy, KOTOpasi CUMTBIBAeT TEKCT M3 (pailia M BBHIBOAWUT HA 3KpaH IPEIUIOKCHUS, COAEpIKAIIHe
MaKCUMaJIbHOE KOJIMUECTBO 3HAKOB ITyHKTYyallHH.

Bapuant 3

Hamnucats mporpamMmy, KoTopas CUMTHIBAe€T TEKCT U3 (paiina M BBHIBOAMUT Ha IKPaH TOJIBKO CTPOKH, COJEpIKaIline
JIBy3HAYHBIE YUCIIA.

Bapuanr 4

Hammcates mporpamMmy, KOTOpasi CUMTHIBACT AHTIMHCKHNA TEKCT W3 (Qailla W BBEIBOOUT Ha SKpaH CJIOBA,
HaYMHAIOIINECS C TTIACHBIX OYKB.

Bapuanr 5

Hamnucatp nmporpammy, KOTOpasi C4MTHIBAET TEKCT U3 (aiiia U BEIBOAUT €ro Ha SKpaH, MEHSISI MECTaMH KaX<Ible J1Ba
COCEJJHHX CJIOBA.

Bapnanr 6

Hammcate mporpammy, KOTOpasi CUMTHIBAE€T TEKCT W3 (haiiyla M BBIBOOUT Ha A3KpaH TOJIBKO TPEIJIONKCHUS, HE
coJieprKallie 3anaThIX.

Bapuant 7

Hamnucate nmporpaMmy, KOTOpasi CYMTBIBAET TEKCT M3 (hailia u onpenenser, CKOJIbKO B HEM CJIOB, COCTOSIIIUX HE
OoJiee yeM U3 4eThIpeX OYKB.

Bapnant 8

Hammcate mporpaMmy, KOTOpas CUMTHIBAE€T TEKCT M3 (paiia M BBIBOOUT Ha SKPaH TOJIBKO HUTATHI, TO €CTh
MIPEUIOKEHHS], 3aKIIFOUEHHBIC B KABBIUKH.

Bapuanrt 9

Hamucate mporpammy, KOTOpas CUMTBIBaeT TEKCT M3 (aiijla ¥ BBIBOIUT Ha JKpPaH TOJBKO MPEIUIOKEHHS,
COCTOSIIIUE U3 33aHHOTO KOJINYECTBA CIIOB.

BapuanTt 10

Hanmcate mporpamMmy, KOoTOpas CUMTHIBAET aHTIMHUCKUHM TEKCT W3 (aiiia M BBEIBOAWUT HA 3KpaH CIIOBA TEKCTa,
HAYMHAIOIIMECS U OKAHYUBAIOIIHECS Ha ITacHbIE OyKBBI.

Bapuanr 11

Hamnucatp nporpaMmy, KoTopasi CYMTBIBAET TEKCT U3 (hailyia 1 BHIBOAUT Ha 3KPaH TOJBKO CTPOKH, HE COJIepIKaIlIne
JIBy3HAUHBIX YHCEIL.

Bapuant 12

Hammcare mporpaMmy, KoTOpasi CUMTHIBa€T TEKCT M3 (ailla M BBIBOANT Ha DKPAH TOJNBKO MPEATIOKEHHS,
HAYMHAIOIIHECS C THPE, Nepe KOTOPBIM MOTYT HaXOAUTHCS TOJIBKO MPOOEIbHBIE CHMBOJIEI.

Bapuanr 13

Hamucate mporpaMmy, KOTopasi CUYMTHIBAET aHTIMHCKUNA TEeKCT W3 (paiia W BBIBOJAMT €r0 Ha JKpaH, 3aMCHUB
MIPOTIMCHON KaXKAYIO MEPBYIO0 OYKBY CJIOB, HAUMHAIOIINXCS C TTIACHON OYKBEI.

BapuanT 14

Hanucatp nporpammy, KoTopasi CAMTBIBAET TEKCT M3 (paiiia W BEIBOAUT €TO HA 9KpaH, 3aMeHuB nudpsr oT 0 10 9
CIIOBAaMH «HOJIBY», KOIAUHY, ..., «AEBATHY, HAUMHAS KaXI0€ IIPEI0KEHNE C HOBOH CTPOKH.

Bapnant 15

Hanmcats mporpammy, KOTOpas CUMTHIBaeT TEKCT M3 (haiiia, HAXOIUT camoe UIMHHOE CJIOBO M OIpENeIserT,
CKOJIBKO pa3 OHO BCTPETHIIOCH B TEKCTE.

BapuanT 16

Hanucarte mporpammy, KOTOpasi CYMTHIBAE€T TeKCT n3 (haiiyia M BBIBOJUT Ha SKpaH CHayaia BOIPOCHTENBHBIE, a
3aTeM BOCKJIMIATEIBHBIC MPEII0KEHHUS.

Bapnant 17

Hammcate mporpammy, KOTOpasi CUMTBIBAET TEKCT M3 (ailla W BBIBOAWT €r0 Ha 3KpaH, IOCIE KaXIOTO
NpeIoKEHHs 100aBIIsis, CKOJIBKO pa3 BCTPETHIIOCH B HEM BBEJECHHOE C KJIaBUATYPHI CIOBO.

Bapmuanr 18



Hanucare mporpaMmy, KOTOpasi CUMTHIBA€T TEKCT W3 (ailla M BBIBOAMT Ha DKpaH BCE €ro INPEJIOKEHHUS B
00paTHOM TOPSIKE.

Bapnant 19

Hammcate mporpammy, KOTOpasi CUMTHIBAE€T TEKCT M3 (aiila M BBIBOAWUT HA DKpaH CHAdana MpPEATIOKCHHS,
HaAYMHAIOIINECS C OTHOOYKBEHHBIX CJIOB, @ 3aTEM BCE OCTAJIbHBIC.

JladopaTopnasi pa6ora 8. Kinaccsl u onepamnum.

Kaxnpiit paspabaTpiBaeMblil KJIacC AOJDKEH, KaK MPaBHIIO, COAEPXKATh CICAYIOIIHE JJIEMEHTHI: CKPBITHIC MO,
KOHCTPYKTOpBI C MapaMerpamMu M 0e3 mapaMeTpoB, METOJbI; CBOMCTBA, WHIEKCATOPHI; IMEPErpy’kKEHHbIC OIepalvy.
OyHKIIMOHABHBIE 3JIEMEHTHI Kilacca JOJDKHBI 00ecleurnBaTh HEMPOTHBOPEUMBEIM, MOJTHBIN, MUHIMAIBHBIN U yIOOHBIH
unrepdeiic knacca. [Ipy BOSHUKHOBEHUH OIIMOOK JJOMKHBI BEIOPACHIBATHCS UCKITIOUEHHS.

B nporpammMe 107KHA BRIIOTHATHCS IIPOBEPKA BCEX Pa3pabOTaHHBIX 3JIEMEHTOB Kilacca.
3amanme.

Omucate kiacce a1 pabOTBl ¢ OAHOMEPHBIM MAacCHBOM HENbIX duced (BekropoM). OOecneunTs cleayromue

BO3MOKHOCTH:
a 3aJ]aHue MPOU3BOJIBHBIX IIEJbIX TPAHMI] HHACKCOB MPHU CO3aHUN O0OBEKTA;

a obpalleHre K OTJeIbHOMY 3JIEMEHTY MAaCCHBa ¢ KOHTPOJIEM BBIXO/Ia 3a TPEIEIIbl MaCCHBA,;

a BBITIOJIHEHHE OMNEpaluil MOAIEMEHTHOTO CIOXEHHS W BBIYUTAHHMS MACCHBOB C OIMHAKOBBIMH TPAHUIAMHU
HHJIEKCOB;

a BBITIOJTHEHHE Oepalliil yMHOXKEHUSI U ISNICHHS] BCEX DIIEMEHTOB MAacCHBa Ha CKaJIsp;

a BBIBOJI HA 9KPaH 3JIEMEHTa MACCHBA [0 33aHHOMY MHIEKCY U BCETO MacCHUBA.

Hanucats nporpaMmy, 1eMOHCTPUPYIOIIYIO Bce pa3pab0TaHHbIC JIEMEHTHI Ki1acca.
Bapuanmur 3a0anuii:

Bapuanr 1

Onucath KJIacC «aHIJIO-PYCCKUI CIOBapby, 00eCreunBarONMi BO3MOXXHOCTh XPaHEHHs] HECKOJIBKUX BapHaHTOB
nepeBojia Ul KaXIOro cioBa. Peann3oBarh JOCTYN MO CTPOKOBOMY HHJAEKCY — aHIMHCKOMY cioBy. ObecneuunTth
BO3MOXKHOCTb BBIBOJIA BCEX 3HAYCHUIA CIIOB M0 3aIaHHOMY IIpe(HKCY.

Bapuanr 2

Onucatp Ki1acc st paboThl ¢ OJIHOMEPHBIM MAacCHBOM CTPOK (DMKCHPOBaHHOM JUIMHBL. OOeCreunTh Clienyome
BO3MOXKHOCTH:
3aJJaHue MPOU3BOJILHBIX LIEJbIX IPAHUILl HHACKCOB IIPU CO3/1aHHH 00BEKTa;
obpailieHre K OTJeTIbHOM CTPOKE MACCUBA M0 MHJIEKCY ¢ KOHTPOJIEM BBIXO/Ia 3a MPe/Ielibl MACCHBA,;
BBITIOJTHEHHE OIEPalrii MO3JIEMEHTHOTO CLEIUICHHS IByX MAacCHBOB C 00pa30BaHHEM HOBOT'O MacCHBa;
BBITIOJTHEHHE OIePallnil CIIUSIHUS IByX MACCUBOB C UCKJIIOYEHUEM TOBTOPSIOIINXCS IJIEMEHTOB;

(W I Wy

BBIBOJI Ha 9KPaH 3JIEMEHTa MacCHBa 110 33J1aHHOMY MHJEKCY U BCEr0 MacCHUBa.

Hanucats nporpaMmy, IeMOHCTPUPYIOIIYIO BCe pa3pab0TaHHbIE 3JIEMEHThI Ki1acca.

Bapunant 3

OnmcaTe KJIacC MHOTOWICHOB OT OJHOM IEPEMEHHOH, 3aJaBacMbBIX CTEICHbID MHOTOWICHA W MAaCCHBOM
koapdunmenToB. OGECTIEUNTH CICTYIOINE BO3MOKHOCTH:

BBIYUCIICHIE 3HAYCHUS] MHOTOWICHA JUISI 33JaHHOTO apTyMEHTa;

Orcpanru CIOKEHUA, BBIYUTAHUA U YMHOXKCHUA MHOTOYJICHOB C IMOJYYE€HUEM HOBOT'O O6T)CKT3-MHOFO‘IJ'I€H3.;

MoJIyyeHue KOBq)(i)I/H_II/IeHTa, 3aJaHHOI'O IO MHACKCY,

M Oy Wy

BBIBOJ] HA 9KpaH OMMCAHM MHOTOYJICHA.
Hanucats nporpaMmy, 1eMOHCTPUPYIOLIYIO Bce pa3paboTaHHBIE 3JIEMEHTHI Kilacca.
Bapunanr 4
Omnucare Kjacc, OOECIEUMBAIOIIMK IIPEACTaBICHUE MATPUIBI MPOU3BOJIBHOIO pa3Mepa C BO3MOXKHOCTBIO
M3MEHEHMsI YHCJIa CTPOK M CTOJOIOB, BRIBOJA HA JKPaH MOAMATPHILI JIOOOTO pa3Mepa M BCEH MaTpPHIIBI, TOCTyNa IO
HHJEKCaM K 2JIEMEHTY MaTpULIbL.

Hanmcats nporpaMmy, 1€MOHCTPUPYIOLIYIO BCe pa3pab0TaHHBIE 3JIEMEHTHI Ki1acca.

Bapnant S

Omnucate kmacc it pabOTBI ¢ BOCBMEPHUYHBIM UYHCIIOM, XPaHAIIMMCSA B BHJIEC CTPOKH CHMBOJIOB. Peanm3oBathb
KOHCTPYKTOPBI, CBOMCTBA, METOABI U CIIEAYIOIINE ONEePaIIH:



OIepalyu MPUCBauBaHKs, PEaI3yIOINe 3HAUNMYIO CEMaHTHKY;
oliepanyy CpaBHECHHUS;

npeoOpa3oBaHKe B JECATHYHOE YHCIIO;

(hopMaTHEIA BHIBOT;

o000 D

JOCTYII K 33/IaHHOH 1 (pe Yuciia 1o MHICKCy.
Hanmcats mporpammy, IeMOHCTPUPYIOIIYIO BCE pa3pabOTaHHBIC JIEMEHTHI KJIacca.
Bapnanr 6
Omnmcats Kacc «IoMainHssa Ondmmnorexay. [IpeaycMoTpeTs BOZMOKHOCTE pabOTHI ¢ IPON3BOIBHBIM YHCIIOM KHUT,
TIOWCKa KHUTH 110 KAKOMY-JIH00 NpU3HAKY (II0 aBTOPY, 110 TOAY M3JaHuUs WM KaTerOpuH), 100aBJICHHUs] KHUT B OMOINOTEKY,
yAaJeHUs KHUT U3 Hee, TOCTYTIa K KHHUTe TI0 HOMEpPY.

Hamnucate nporpammy, JEMOHCTPHPYIOIIYIO BCe pa3paboTaHHBIE 3JIEMEHTHI Klacca.

Bapuaunr 7

Omnucatp KJ1acc «3amucHasi KHIKKay. [IpeqycMoTpeTh BOBMOXKHOCTh pabOThl ¢ POU3BOJILHBIM YUCIIOM 3aIuceH,
MTOWCKA 3aITUCH 10 KaKOMY-TH00 MIpU3HAKY (HampuMmep, 1o (haMIuIid, JaTe pOKICHUS WM HoMepy TenedoHa), robaBieHus
U y/laJeHHs 3aIKCei, COPTUPOBKH 10 (haMHIIMHU U OCTYIIA K 3alHCH 110 HOMEPY.

Hammcats mporpammy, IeMOHCTPUPYIOIIYIO BCe pa3pabOTaHHBIC JIEMEHTHI KiIacca.

Bapnant 8

OmnmcaTe KJIacC «CTyIeHYecKas rpymma». I[IpeaycMoTpeTs BO3MOKHOCTH pabOTHI ¢ IePEeMEHHBIM YHCIIOM
CTYJICHTOB, TIOMCKA CTYJCHTA [0 KaKOMY-JIM0O MpHU3HAKY (Hampumep, Mo (paMuiny, UMCHH, aTe POKICHUS), T0OABICHUS
U yIaJeHHus 3alliCcei, COPTUPOBKH IO pa3HBIM HOJSM, JOCTYIIA K 3aIHCH 110 HOMEPY.

Hamnucatp nporpammy, JEMOHCTPHPYIOIIYIO BCe pa3pabOTaHHBIE JIEMEHTHI Klacca.

Bapuanrt 9

Onucath Kiacc, peaju3ylOIUi THUIl JaHHBIX «BEIIECTBEHHAs MaTpula» M pabdoTy ¢ HuMH. Kiacc momkeH
peaTu30BBIBATh CIEAYIONINE OTIePAiy HaJl MaTPULIAMHU:
CIIO’KEHHE, BEIYUTaHUE (KaK C Ipyroil MaTpuIel, TaK U C YUCIOM);
KOMOMHHUPOBAHHbIE OIEpaIliy NpUCBauBanus (+=, -=);
orepalu CpaBHEHUsI Ha PaBEHCTBO/HEPABEHCTBO;
oTIepanyy BEIYHACICHUS OOPaTHOM U TPAaHCTIOHUPOBAaHHON MATPHIIBL,

(W I Wy

JIOCTYII K DJIEMEHTY 0 HHJEKCaM.
Hanmcats nporpaMmy, 1eMOHCTPUPYIONIYIO Bce pa3paOd0TaHHbIE 3JIEMEHTHI Kilacca.

BapuanT 10

Omnucate Kiacc, peaju3ylOIMi THII JaHHBIX «BEIIECTBEHHas MaTpula» M padory ¢ HuMH. Kiacc momxeH
peaIM30BBIBATH CIEIYIOIINE OTIEPAIH HaJl MATPHLIAMH:

YMHOEHHE, eNeHne (Kak Ha APYTyIo MaTpHIly, TaK ¥ Ha YHCIIO);

KOMOMHHUPOBaHHbIE Ollepaluy npucBanBanus (*=, /=);

OTIepaIMIO BO3BEICHUS B CTEIICHB;

METOABI BBIYUCIICHUA JCTCPMHUHAHTA 1 HOPMBI;

000D D

JIOCTYII K 3JIEMEHTY 0 UHJIEKCaM.
Hanucats nporpaMmy, 1€MOHCTPUPYIOLIYIO BCe pa3pab0TaHHBIE 3JIEMEHTHI Kilacca.

Bapuanr 11

Omnucate Kiacc, peaqu3yrOIUi THI JaHHBIX «BEIIECTBEHHAas MaTpuia» M pabory ¢ HumH. Kmacc momxeH
peanu30BLIBaTh CIEAYIONINE ONepallii HaJl MaTPULIAMHU:

a METOZBI, peATN3yIoINe NPOBEPKY THIA MATpUIl (KBaapaTHas, AWAroHalbHAas, HyJeBasi, eIWHUYHAs,
CUMMETPHUYHAsI, BEPXHSISI TPEYTOJIbHASI, HIDKHSS TPEYrobHas);

a OTIepanyy CPaBHEHUS Ha PABEHCTBO/HEPABEHCTRO;

(] JIOCTYII K 3JIEMEHTY 110 HHICKCaM.

Hanucats nporpaMmy, 1€MOHCTPUPYIOLIYIO BCE pa3pab0TaHHBIE 3JIEMEHTHI Kilacca.

Bapuant 12

Omnncate KiIacc «MHOXKECTBO», II03BOJISIIOLIMN BBINONHATH OCHOBHBIE OINEpaluy: A00aBICHWE W yIAJICHHE
9JIEMEHTA, MepeceyeHne, 00bEANHEHUE U Pa3HOCTh MHOXKECTB.

Hanmcats nporpaMmy, 1€MOHCTPUPYIOLIYIO BCe pa3pab0TaHHBIE 3JIEMEHTHI Ki1acca.

Bapnant 13



Onucatp KJlacc «IpeIMETHBIN ykazaTenb». Kaxkplii KOMIIOHEHT yKa3aTels COJICPKUT CIIOBO M HOMEpa CTPaHHMII,
Ha KOTOPBIX 3TO CIOBO BeTpedaeTcs. KonnaecTBo HOMEPOB CTpaHMIL, OTHOCSIIUXCS K OMHOMY CIIOBY, OT OJHOTO [0 JAECSTH.
[MpexycMoTpeTh BO3MOXKHOCTH (POPMHUPOBaHMS yKa3aTelsl C KIIaBHATYphl U U3 (aiiia, BBIBOJA yKa3aTells, BEIBOJa HOMEPOB
CTpaHUI] U1 33JaHHOTO CJI0BA, yJAJICHUS JIEMEHTa U3 YKa3aTels.

Hamnucats nporpammy, JEMOHCTPHPYIOIIYIO BCe pa3paboTaHHBIE 3IEMEHTHI Kilacca.

Bapuant 14

Onucarh KjacC «aBTOCTOSHKa» JJIsI XpaHeHUs CBelIeHui 00 aBroMoOmisix. Jlst Kakaoro aBTOMOOMIISA
3aIICBIBAIOTCA TOCHOMED, LBET, (paMUIUs BIAJEIblia W IPU3HAK MPUCYTCTBUS Ha CTOsSHKE. OOecHednTh BO3MOXHOCTH
MOWCKAa aBTOMOOWJISI IO pPa3HbIM KpPHUTEPHUSM, BBIBOJA CIIMCKA IPUCYTCTBYIOIIMX W OTCYTCTBYIOIIMX Ha CTOSHKE
aBTOMOOMIIEH, OCTyTIa K NMEFOILMMCSI CBEICHHUAM 1T0 HOMEPY MECTa.

Hamnucatp nporpammy, JEMOHCTPHPYIOIIYIO BCe pa3paboTaHHBIE 3JIEMEHTHI Kilacca.

Bapuanr 15

Omnucath KilacC «K0J0/a KapT», BKIIIOYAIOIINI 3aKPBITBIE MAaCCUB AJIEMEHTOB Kilacca «kapTay. B xapTe xpaHsrTcs
MacTe U HoMep. O0ecrednTh BO3MOXKHOCTH BBIBOJIa KapThl 110 HOMEPY, BBIBOJA BCEX KapT, MEPEMEIINBAHUS KOJOABI U
BBIJIa4X BCEX KapT U3 KOJOJBI IOOJIMHOYKE U 110 6 IITYK B CIIy4alHOM HOPSIIIKE.
Hanmcats nporpaMmy, 1€MOHCTPUPYIOLIYIO BCe pa3paObO0TaHHBIE 3JIEMEHTHI KITaCCOB.
Bapuant 16
Omnmcatp KJ1ace «Ioe3», COACPKaIlIH CIIeTyIONINe 3aKPBITHIC MOJIS:
Ha3BaHHE IIYHKTA Ha3HAYCHHUS;

HOMep moe31a (MOKET COlepKaTh OYKBEI U ITU(PHI);

00D

BpeMs OTIIPABJICHUS.

[IpexycMoTpeTs cBOWCTBA /I MOTYyYCHUS COCTOSHUS OOBEKTa.

OmnucaTh KJ1ace «BOK3a», COAEPKAIIUHA 3aKPBIThIH MacCcUB 10oe3/10B. O0eceYnTh ClIeIyIOIIe BO3MOKHOCTH:
BBIBOJI HH(OPMAIMH O TTOE3/I€ 110 HOMEPY C MTOMOIIBIO HHIEKCA,;

BBIBOJ] HH(OPMAIIUHU O TI0€371aX, OTIPABIIAIONINXCS I10CIIE BBEAEHHOTO C KJIaBHATyphl BPEMEHH;
HEPErPYKEHHYIO OIEPALUI0 CPABHEHMS], BBIIIOJIHAIONIYIO CPAaBHEHUE BPEMEHU OTIIPABJICHUA JBYX I10€3/10B;

O0DDO

BBIBO/| I/IH(i)OpMaIlI/II/I 0 1mo€3J1ax, OTHPABJIAIOIINUXCS B 3aI[aHHl)Iﬁ IIYHKT Ha3HAYCHUA.

Wndopmanmss gommkHa OBITH  OTCOPTUPOBaHA MO BPEMEHM OTHpaBieHus. Hammcate  mporpammy,
JIEMOHCTPHUPYIOLIYIO BCE pa3paboTaHHbIE 3JIEMEHTHI KI1acCOB.

Bapuanr 17

Omnucats KJacc «ToBapy», COAEPKaLIUN CIeIYIOLINE 3aKPBITHIE MOJIA:

Ha3BaHHUE TOBApA;

Ha3BaHUE MarasnHa, B KOTOPOM MPOJAAETCs TOBap;

000

CTOMMOCTh TOBapa B pyOIIsX.

IIpenycmoTpeTs CBOMCTBA AJIS TIOMYyYEHHS COCTOSIHUSA OOBEKTA.

Omnucatp KJ1ace «CKIajp», CoJAep KaIlUi 3aKpbIThIH MaccHB TOBapoB. OOeCeunTh ClieIyoHe BO3MOXKHOCTH:
a BBIBOJ] HH(OPMAIIMU O TOBape M0 HOMEPY C IOMOIIBIO HHICKCA;

(] BBIBOJI Ha AKpaH MHPOPMAIMU O TOBape, Ha3BaHHWE KOTOPOTO BBEIEHO C KIIABHATYPBI; €CIIM TAaKUX TOBapOB HET,
BBIJATh COOTBETCTBYIOIIEE COOOIIEHNE;

(] COPTUPOBKY TOBapOB I10 Ha3BAHUIO Mara3uHa, N0 HAMMEHOBAHUIO U IO LIEHE;

a MeperpyKeHHYI0 ONEPAINIO CI0KEHHUS TOBAPOB, BHITIOIHAIONIYIO CIIOKEHHE UX IICH.

Hanucats nporpaMmy, 1eMOHCTPUPYIOLIYIO Bce pa3pad0TaHHbIE 3JIEMEHTHI KIacCOB.

BapuanT 18

OnucaTs KJIacc «caMmoeT», CoAepKaIluii CIeAYIOINE 3aKPIThIE MOJIS:

Ha3BaHHE yHKTA Ha3HAYCHHUS;

HIECTU3HAYHBIN HOMED pelica;

00O

BpEMs OTIIPABJICHUS.

IIpemycMOTpeTh CBOWCTBA IS IOTYYCHUS COCTOSHUS O0BEKTA.

OnmcaTe KJIacC «a’pomlopT», COXEpXKAIIU 3aKphITBIA MacCcHMB caMoiieToB. OOecneuuTh CIeayIomNIie
BO3MOXKHOCTH:

a BBIBOJ HH(OPMAIIMU O CAMOJIETE IT0 HOMEpY pefica ¢ TOMOIIBbI0 HHACKCA;

u BBIBOJ] MH(GOPMAIIUU O CAMOJICTAaX, OTIPABIIIONINXCS B TCYCHUE Yaca MOCJIe BBEJICHHOTO C KJIABHATYPhI BPEMCHH;



(] BBIBOJI MH(OPMALIMH O CaMOJIeTaX, OTIPABIISIOIINXCS B 3aaHHbII IyHKT Ha3HAYCHUS;
d Heperpy>KeHHYIO ONEPaNNIo CPABHEHMS, BBIITOIHSIIONIYI0 CPABHEHHE BPEMEHH OTIPABIICHHS IBYX CAMOJIETOB.
Wndopmanmss goikHa OBITH  OTCOPTUPOBAaHA 110 BPEMEHM OTIpaBlieHHs. HamuwcaTs  mporpammy,
JIEMOHCTPHUPYIOLIYIO BCE pa3paboTaHHBIE 3JIEMEHTHI KIIACCOB.
Bapnant 19
Ommcatp KJ1acc «3aIuchy, COAEPKAIINN CIEAYIOINE 3aKPhITHIE TOJIS:

a hamunus, ums;
u HOMep TenedoHa;
a Jiata poxJIeHus (MacCHB U3 TPEX YHCEN).
IpeaycMOTpeTs CBOMCTBA AJIS MOy YCHUS COCTOSHUSI 0OBEKTa.
OmucaTh Kiacc <«3aluCHas KHUKKA», COJCPXKAIIMi 3aKphIThiii MaccuB 3amucedd. OOecreuynTh CIEAyOIIne
BO3MOJKHOCTH:
a BBIBOJ Ha 3KpaH MH(MOPMAILIUK O YelloBeKe, HoMep TeleOoHa KOTOPOro BBEICH C KIABHATYPHI; €CITH TAKOI'O HET,
BBIJIATh HA JUCIUICH COOTBETCTBYIOLIEE COOOIICHHUE;
a MOKCK JTFOJICH, ICHb POKICHNUS KOTOPBIX CETOIHS WK B 3aJaHHbIH JICHB;
a THIOKCK JIFOICH, I€Hb POJKICHHS KOTOPBIX OYET Ha CIICAyIOLIei HeIee;
a TOKCK JTFOIeH, HOMep Tee(hoHa KOTOPHIX HAUWHACTCS Ha TPH 3aIaHHBIX IH(PHI.

4.1.2. TectupoBaHue

Tema 1. Texnonorust paboThl B BU3yalIbHOI cpeze nporpaMmupoBanus. KommnonentHas monens. MutepdeiicHbie
KOMIIOHEHTHI

Tema 2. O6paboTka Tabnnunol nHpopmanuu. ['paduueckue Bo3moxxHocTH cpensl Borland C++. Pabora ¢ daiinamu.
O06paboTka coObITHI. MBI U KITaBHATYPA

Tema 3. TexHONOTHSA TPOCKTUPOBAHUS MPIIIOKEHUN. B3anMoneicTBUSIMY TIPUIOKEHUH ¢ 0a3aMu JaHHBIX

Tema 4. ConpoBoXI€HNE TPOTPAMMHOT0 NPOayKTa. [IpoekTHas 1esTeNbHOCTD

4.1.2.1. llopsinok npoBexeHus.

TectupoBaHHe NPOXOJUT B IHUCbMEHHOH ()OpME WIM C HCIOJIB30BAHUEM KOMIBIOTEPHBIX cpeicTB. OOyuaromuiics
MOJIy4aeT ONpeAel€HHOE KOJMYECTBO TECTOBBIX 3agaHMi. Ha BeIMosHEeHWE BBIAENSCTCd (PUKCHUPOBAaHHOE BpeMs B
3aBHCHUMOCTH OT KoJHW4ecTBa 3ajaHWi. OlleHKa BBICTaBIAETCS B 3aBHCHMOCTH OT IPOIIEHTAa NPABHJIBHO BBINOJHEHHBIX
3aganuil. TectupoBaHue npoBOAMTCS NO BapuaHtaM. B kaxnom Bapuante — 10 TecTOBBIX 3alaHUi. 3a KaKIbli
NIPaBWJILHBIA OTBET Hauucnsercs | 6amt. Mtoro 3a TecTupoBaHue CTyIEHT MOXET 3apaboTats 110 10 6amios.

Hioke npuBeneHs! mpuMepHble 3aaaHus. [1omHbIH OaHK TECTOBBIX 3a1aHUH XpaHUTCS Ha Kadenape.

4.1.2.2 Kpurtepuu oueHMBaHus

17-20 6asu1oB CTaBUTCS, €CIM 00yUaromuiicss Habpan 86% mpaBUIILHBIX OTBETOB U OOJIee.
14-16 6asoB cTaBuUTCS, eciu 00yuaromuiicst Hadbpas ot 71% mo 85 % npaBUIBHBIX OTBETOB.
11-15 GannoB craBuTCs, eciiu oOyyaronmiicst Habpaix ot 56% 10 70% MpaBIIBHBIX OTBETOB.
0-10 GayutoB cTaBuTCS, ecin oOydaronuiicst Habpax 55% MpaBWIIBHBIX OTBETOB U MEHEE.

4.1.2.3. Conep:kaHue OLICHOYHOI'0 CPe/ICTBA
3anmanwue 1:

COBOKyHHOCTL CpC€ACTB, C TOMOLIBIO KOTOPBIX MPOTpaMMbl MUITYTCS, KOPPEKTUPYIOTCA, npeo6pa3y}0Tc91 B MalllMHHBIC
KOJBbI, OTJIAXKUBAIOTCA U 3aITyCKAarOTCs, HA3bIBAIOT

(OtmeTbTE OAMH NMPaBUIIEHBII BapHaHT OTBETA. )
Bapuanr 1 o6onouxoit

BapuaHT 2 nporpaMMHOi MOZAEIbIO

BapuanT 3 quHaMudeckoi miaaTgopmoit

3ananue 2:

U3 npuBeneHHBIX HIOKE 3anmuceid Beigenute Gynkmmu CLR:

(OtBeT cunTaeTcs BEpHBIM, €CIIM OTMEUCHBI BCE MPABIIIBHBIC BAPHAHTHI OTBETOB.)
BapwuanT 1 aByxmiaroast KOMITHIISIHS

BapuanT 2 ynpaBienne KoaoM

BapuanT 3 Mmoau¢pukanus TuHaMUIeCKOr TUIaT(hOpMBI

3amanue 3
[punoxenue, HaXOAAIICECs B IPOLIECCE Pa3paOdOTKU, HA3bIBACTCS



(OT™MeTbTe OIMH MPaBHILHBIA BApUAHT OTBETA. )
BapwuanT 1 mpoextom

BapuanT 2 mogynem

BapuanT 3 xoHTeitHEpoM

3ananue 4:

Habop Tabnuil gaHHBIX, ONMMCHIBAIOIINX TO, YTO OIPEACICHO B MOIYJIC, HOCUT Ha3BaHUE
(OT™MeThTE OIMH NPABIIILHBIA BapHAHT OTBETA. )

BapwuanT 1 Mmetaganubie

BapuaHT 2 KOMIUICKCHBIC JaHHBIC

BapuaHT 3 MOJy/IbHBIC JaHHBIC

3ananue 5:

OCHOBHBIC YePTHI 00BEKTA OTIPEICIAIOT
(Ot™MeThTE OMH PaBUIBHEIN BapHAHT OTBETA.)
BapwuanT 1 knaccer

BapuanTt 2 atpuOyThI

BapuanT 3 Tunst

3ananue 6:

OyHKINH, TpeAHa3HAYeHHBIE 11 00paboTKH BHYTPCHHUX JaHHBIX 00BEKTa TAHHOTO KJIAcca, HOCAT Ha3BaHUE
(Ot™MeThTE OMH PaBUIBHEIN BapHAHT OTBETA.)

BapuanTt 1 meTos

BapuanTt 2 mapkepsl

BapuanT 3 Tunst

3ananue 7:

CHGIII/I&J'IBHLIC OJIg JaHHBIX, € TOMOIIBIO KOTOPBIX, MOXKXHO YIIPABJIATH MOBCACHHUEM 00BEKTOB JAaHHOT'O KJ1acCa, HOCAT
Ha3BaHHC

(Ot™meThTE OJMH MPAaBUIIBHBIN BapHAHT OTBETA.)
BapuanT 1 cBoiicTBa

BapuanT 2 crierudukanmuu

BapuanT 3 meTos!

3ananue 8:

[TopokneHHbIH KIacc HOCUT Ha3BaHHUE
(Ot™meThTE OMH MPABUIIBHBIN BapHAHT OTBETA.)
BapmuanTt 1 pebenok

BapuanT 2 cnencteue

BapuanT 3 notoMox

3ananue 9:

COBOKYITHOCTB JIOITyCTUMBIX B SI3bIKE CHMBOJIOB HOCHUT Ha3BaHUE
(Ot™meTpTE OMH IPAaBHUIIBHBIN BApHAHT OTBETA.)

BapuanT 1 xonreiinep

Bapwuant 2 angaBut

BapuanTt 3 MetacTpoky

3ananwue 10:

K tunmam pannpix C++ ciieyeT OTHECTH

(OtBet cumnTaeTcst BEpHBIM, €CJIM OTMEUEHBI BCE NIPABUIIBHBIC BAPHAHTHI OTBETOB. )
BapuanT 1 pa3zMepHble THIIBI

BapuaHT 2 MOy IbHBIE TUIIBI

BapuaHT 3 ccbUIOUHBIE TUITBI

3amanne 11:



CLR - 3t0

(OT™MeThTE OIMH MPAaBHILHBIA BapHAHT OTBETA. )

Bapuanrt 1 001ies3bIkoBasi 00beKTHO-OPUSHTUPOBAHHAS CPE/Ia BHIMTOTHEHHS
BapuanT 2 nunamudeckas miathopma 0OpaTHOH CBA3U

BapuaHT 3 MeTOI KOMILICKCHOIN 00pab0TKH MOTU(PUKAIIMOHHBIX TaHHBIX

3amaunne 12:

Crioco06 npeicTaBiIeHHs JaHHBIX HOCUT Ha3BaHUE
(OT™MeThTE OIMH MPAaBHILHBIA BapHAHT OTBETA. )
Bapuant 1 meton

BapuanT 2 Tun

BapuanT 3 mapkupoBka

Banganue 13:

K tumam npunoxenuit NET Framework ciiegyer oTHecTH

(OtBeT cunTaeTcs BEpHBIM, €CIIM OTMCUCHBI BCE TIPAaBIIIBHBIC BAPHAHTHI OTBETOB.)
BapuaHT 1 KOHCOJIBHBIE IPUITOKEHUS

BapuanT 2 MakpoMeTuiHbIe TPUI0KEHUSA

Bapuant 3 Windows-npuitoxxeHus

Bananue 14:

KakuM s13p1k0M siBisteTcst C++?

(Ot™meTbTE OJMH MPABUIBHBIM BapHAHT OTBETA.)
BapuanT 1 00beKTHO-OpHEHTHPOBAHHBIM
BapuaHT 2 anropuTMHYecKuM

Bapunant 3 MoxyIbHO-OpPHEHTHPOBAaHHBIM

Baganue 15:

ITpu kommunsitnu IL-koxa B MammHHBIH K04 CLR BhINONHSET
(Ot™meThTE OJMH MPAaBUIIBHBIN BapHAHT OTBETA.)

Bapuanr 1 unentudukarmto

BapwuaHT 2 ayTeHTHDUKAIIIO

BapwuanT 3 Bepudukanmro

3ananuel 6:

Kakue Tumsl ¢aiisioB MoryT ObITh OnMcaHsl B 3arojioBke PE32?

(OtBer cunTaeTcsi BEpHBIM, €CJIM OTMEUEHBI BCE TIPaBHIIbHBIC BAPHAHTHI OTBETOB.)
Bapuant 1 CSW

Bapuant 2 DLL

Bapuant 3 GUI

3aganuel 7:

K 6a30BbIM MOHATHSAM 00BEKTHO-OPHUEHTUPOBAHHOTO ITPOTPAMMHPOBAHUS CIIETyeT OTHECTH
(OtBer cumnTaeTcst BEpHBIM, €CJIM OTMEYEHBI BCE NMPABUIIbHBIC BAPUAHTHI OTBETOB. )

BapuanT 1 xnacc

BapuaHT 2 HHKancy a0

BapuanT 3 Monyib

3aganuel 8:

MHOecTBO 00BEKTOB C OJTMHAKOBBIMU aTpuOyTaMH U ITOBEJCHUEM HOCHT Ha3BaHHE
(OTmeTbTE OAMH NMPAaBUIIBLHBII BapUaHT OTBETA. )

BapuanT 1 xnacc

BapuanTt 2 Mmoaynb

BapuanT 3 xoHTeitHep

3amannel9:



C MexaHU3MOM BUPTYaJbHBIX METOMOB CBSI3BIBAIOTCS MTOHITHS

(OtBeT cumnTaeTcst BEpHBIM, €CIIM OTMECUCHBI BCE TIPAaBIIBHBIC BAPHAHTHI OTBETOB.)
BapwuanT 1 nnkancynamumn

BapuanT 2 nonudonnzma

BapuanT 3 nonumopduzma

3amanne20:

K mporpamMMHBIM 351eMeHTaM si3bika C++ clenyeT OTHECTH

(OtBeT cunTaeTcst BEpHBIM, €CJIM OTMEYEHBI BCE NIPABUIIBHBIC BAPHAHTHI OTBETOB. )
Bapuant 1 metku

BapuanT 2 xnaccsl

BapuanT 3 Tumnsl

Bananue:21

CrpyKTypa, UCTIONb3yeMast ISl XPaHSHHS 3JIEMEHTOB T10 IPHHIIHITY: IEPBBIM IIPHUIIIEI - TOCIEAHNUM yIIEI, HOCHT
Ha3BaHHE

(OTmeTbTE OMH NMPABUIIBHBII BapHaHT OTBETA. )

BapuanT 1 ctex

BapuanTt 2 Mmonyib

BapuanT 3 xoHreitHep

[IpaBuibnbie oTBeTHL: 1-1, 2-1, 3-2, 4-2, 5-1, 6-2, 7-3, 8-1, 9-1, 10-2 11-2, 12-1 13-2, 14-3,15-3,16-1, 17-1, 18-1, 19-3, 20-
2,21-1

TectupoBanue (5 cemectp)

Baganuel :

Merto/b1, KOTOpBIE TO3BOJISTIOT BEIYUCIISTH 3HAYCHUS] MaTEMaTHIECKUX (pyHKINH, COTEPKHUT Kitacc
(OtmeTbTE OAMH NMPAaBUIIBEHBII BapHaHT OTBETA. )

Bapuant 1 Math

BapwuanT 2 Object

BapwuanT 3 Scop

3aganue2:

Ecnu MeTo/1 HE BO3BpAIlaeT HUKAKOTO 3HAUEHHSI, HEOOXOJUMO yKa3aTh THII
(Ot™meThTE OMH MPAaBUIIBHBIN BapHAHT OTBETA.)

BapwuanT 1 void

Bapwuanr 2 self

BapuanT 3 parent

Baganue3l:

Onepatop nepegauu ynpasieHuss C++ HOCUT Ha3BaHUE
(Ot™meTpTE OMH PAaBUIIBHBIN BaPHAHT OTBETA.)
Bapuanrt 1 return

BapmanT 2 depend

BapwmanT 3 continue

3aganues:

Hcnonp3oBaHue HECKOIBKUX METOAOB C OJHUM U TEM K€ UMEHEM, HO pa3IMYHbIMU TUIIAMH U KOJIMYECTBOM NapaMeTPOB
Ha3bIBAETCS

(OtmeTbTE OAMH NMPaBUIIEHBII BapHaHT OTBETA. )

BapuanT 1 neperpyskoit MeTo0B

BapuanT 2 uMnnukanueit MeTo10B

BapuanT 3 niukiorpaMMoit MeTo0B

3amannes:

CoOTHOIIEHNE MEKAY WICHAMH MOCIEAO0BATEILHOCTH, B KOTOPOM KaK/BIH CICAYIOIINIT WICH BBIPAXKaeTCs Yepes
HECKOJIBKO MPEIBIAYIINX, HOCUT Ha3BaHUE

(OT™MeTbTe OIMH MPAaBHILHBIA BApUAHT OTBETA. )

BapuanTt 1 nerepmuHMpoBaHHOE

BapuanT 2 pexyppeHTHOE



BapuanT 3 nMmimkannoHHOE

3ananue6:

MecTo XxpaHeHHs TOYEK BO3BpaTa Ha3bIBAETCS
(OT™MeThTE OJIMH MPABUJIBHBIN BAPHAHT OTBETA.)
BapuanT 1 ctexom Bo3Bpara

BapuanT 2 ctexom 3HaueHUH

BapuaHT 3 cTeKkoM BBI30BOB

3amanne’:

O0BeKT, reHepupyONINi HHPOopMAHIO 0 "HEOOPTHOM IIPOTPaMMHOM MPOHCIIECTBUH'", HOCUT Ha3BaHHE
(Ot™MeThTE OVMH MPAaBUIHHEIN BapHAHT OTBETA.)

Bapuanr 1 uckiarouenue

Bapuanr 2 repMunan

Bapuant 3 xonreitnep

3aganues:

Ecnu none3oBaTesns BBEJI BMECTO YHCTIa CTPOKY, TO BOSHUKAET
(OtmeTbTE OAMH NMPAaBUIIBHBIN BapHaHT OTBETA.)

BapwuanT 1 ommbouHas cutyanms

BapwuanT 2 ommbOka B mporpamme

BapunanT 3 ucKIIOUNTENbHAS CUTY IS

3aganue9:

B C++ uckiroueHus npencTaBIiIsoTCS
(Ot™meTbTE OJMH MPABUIBHBIM BapHAHT OTBETA.)
BapuanTt 1 meTogamu

BapuanT 2 xinaccamu

BapuanT 3 o0bexTamu

Banannel0:

JIro0olt K0z, KOTOPBIH JOJKEH OBITH 0053aTEIbHO BBHITIOIHEH IIPU BBIX0/E U3 OI0Ka try, moMemaercs B 610K
(OTmeTbTE OMH NMPAaBUIIBHBII BapHaHT OTBETA. )

Bapuant 1 return

BapwuanT 2 catch

Bapuanr 3 finally

Bamanuel 1:

Oneparop checked MoxeT npoBepsTh

(OTBet cunTaeTcs BEpHBIM, €CIIM OTMEUYEHBI BCE MPABUIIBLHBIE BAPUAHTHI OTBETOB. )
BapuanT 1 610K HHCTpYKIHI

BapuaHT 2 KOHKpETHOE BBIpaKEHUE

BapuanT 3 meTo[ co3nanus kiacca

3ananuel2:

Mo>kHO J11 O/1MH try-0JI0K BJIOXKHTH B APYToii?
(OtmeTbTE OAMH NMPaBUIIEHBII BapHaHT OTBETA. )
BapuanT 1 Her, Henb34

BapwuanT 2 Tonpko B Tene System

BapwuanT 3 na, MOXXHO

3ananuel 3:

@DyHKIMOHAIBHBIN 3JIEMEHT KJIacca, KOTOPBI peaau3yeT BHIYUCICHUS, HOCUT Ha3BaHUE
(OTmeTbTE OAMH MPAaBUIIEHBII BapHaHT OTBETA. )

BapuanT 1 meton

BapuanTt 2 mapkep

BapuanT 3 cBoiicTBO

3amannel4:

[leperpy3ka METOIOB ABISETCS MPOSIBICHUEM
(OT™MeTbTE OIMH MPABIIILHBIN BapUAHT OTBETA. )
BapuanT 1 unkancynamumn

BapuanT 2 nonumopduzma



BapuanT 3 umMmkanum

3ananuel5:

B xakoii pekypcuu MeTOJ1 BBI3BIBAET CE0s B KAUECTBE BCIIOMOTATENFHOTO Yepe3 IPyroi BCIOMOTaTeNIbHbIH MeTo?
(OTmeTbTE OAMH NMPAaBUIIEHBIN BapUaHT OTBETA.)

BapuanT 1 B nuHamMudeckoit

BapuanT 2 B KOCBEHHO

BapuanT 3 B cTatnueckoit

3amannel 6:

O0BeKT, reHepHpYONINi HHPOpMANHIO 0 "HEOOPYHOM IIPOTPaMMHOM IIPOUCIIECTBHH", HOCUT Ha3BaHUE
(Ot™MeThTE OVMH MPAaBUIHHEIN BapHAHT OTBETA.)

Bapuanr 1 uckiarouenue

Bapuanr 2 repMunan

Bapuant 3 xonreitnep

3aganuel 7:

K HCKITIOUNTENBHBIM CUTYAIUSAM CIIeTyeT OTHECTH

(OtBet cumnTaeTcst BEpHBIM, €CJIM OTMEUEHBI BCE NPABUIIBHBIC BAPHAHTHI OTBETOB. )
Bapuant 1 BBOz nosb30BaTeeM BMECTO YHCIIA CTPOKH

BapuaHT 2 HEXBAaTKY JOCTYNHON HNaMsTH

BapuaHT 3 HONBITKY OTKPBITH HECYIIECTBYIOMIHN (aiii

Bananuel 8:

B xakoMm mpocTpaHcTBe HMeH onpeneineH kinace Exception?
(Ot™meTbTE OJMH MPABUIBHBIM BapHAHT OTBETA.)

Bapmuant 1 Detect

Bapuant 2 Main

BapwuanT 3 System

3anannel9:

VYupasnenne 06padboTkoii nckinoueHnit B C++ 0CHOBBIBAaETCS HA MCIIOIb30BAaHUH OTIEpaToOpa
(OTmeTbTE OMH NMPAaBUIIBHBII BapHaHT OTBETA. )

BapuanT 1 get

Bapuanr 2 try

BapuanT 3 break

3aganne20:

Kakas ¢opma oneparopa unchecked mo3possier UrHOPUPOBATH NEPEIOTHEHUE TS 331aHHOTO BBIPAKCHUS?
(OT™meThTE OJMH MPABUIIBHBIN BapHAHT OTBETA.)

BapuanT 1 KoHCTpyKTHBHAs

BapuanT 2 onepatopHas

BapuanT 3 monynbHas

3ananue2l:

K cocraBnsrommmM 4acTsaM Crucka napaMeTpoB METO1a CIeNyeT OTHECTU

(OtBer cumnTaeTcst BEpHBIM, €CJIM OTMEUEHBI BCE NMPABUIIEHBIC BADUAHTHI OTBETOB. )
BapuanT 1 Tn jaHHBIX

Bapwuant 2 meton

BapuanT 3 unentudukarop

3aganne22:

IIpu nepenade napameTpa 1Mo 3HAUCHUIO METOJ] TIOJIy4aeT
(OTmeTbTE OAMH MPAaBUIIEHBII BapHaHT OTBETA. )
BapuanT 1 peruinku napameTpos

BapuanT 2 Mogynu napameTpoB

BapuanT 3 xonuu napamMeTpon

Bamanne23:

Jluist reHepaly UCKIFOUSHNUS IIPOIPAMMHICTOM HCIIOJIB3YETCsl OTepaTop
(OT™MeTbTe OJTMH TPAaBUILHBIA BApUAHT OTBETA. )

BapuanT 1 depend

BapuanT 2 throw



BapwuanT 3 conclude

[MpaBunbuble otBeTH: 1-1, 2-1, 3-2, 4-2, 5-1, 6-2, 7-3, 8-1, 9-1, 10-2 11-2, 12-1 13-2, 14-3,15-3,16-1, 17-1, 18-1, 19-3, 20-
2,21-1,22-223-1

4.2. OnleHOYHbBIE CPEACTBA MPOMEKYTOYHOM aTTeCTANUN

[Mo mucrummHe TpexycMOTpeH JK3aMeH. JK3aMeH NPOXOAHT o OmiueraM. B kaxkmom Omiere OIWH TEOPETHIECKUN
BONIPOC M OJHO TIPAKTHYECKOE 3aJaHWe. DK3aMEH INPOBOJAWTCS B YCTHOW / NHCBMEHHOM M KOMIBIOTEPHOH (opme.
OrneHuBaeTcs BIAZCHHE MAaTEpPHAlIOM, €T0 CHCTEMHOE OCBOEHHE, CIOCOOHOCTh NPHMEHSATH HY’KHBIE 3HAHHA, HABBIKH U
YMEHUSI IPU aHAIN3€ MPOOIEMHBIX CUTyaluil U PEIICHNH TPAKTHUECKUX 3aTaHHUMH.

4.2.1. YcTHBIN NIH NUCBMEHHBIH 0TBET HA BONPOC

4.2.1.1. Ilopsipox npoBeeHNs.

[MpomexyTouHass arrecralysi HalelieHa Ha KOMIUICKCHYIO IPOBEPKY OCBOEHHS AMCHMIUIMHBL OOydaroumuiics
noJydaer Bompoc(bl)/3aiaHue(s) M BpeMs Ha NOATOTOBKY. IIpoMexyTouHas aTTecTanys IPOBOAMTCS B YCTHOH,
MIICBMEHHON WJIM KOMIBbIOTEpHOI (opme. OnieHUBaeTCs BiaJeHUE MaTepHalIoOM, €ro CUCTEMHOE OCBOCHHE, CIIOCOOHOCTH
MIPUMEHSTH Hy KHBIC 3HAHUsI, HABBIKHM M yMEHHS IIPH aHAJIM3€ IPOOJIEMHBIX CUTYallMid ¥ PELIEHNH PAKTHIECKUX 3a1aHHH.

4.2.1.2. Kpurepuu oueHMBaHHS.

18-20 6an110B cTaBUTCS, €CJIM 00yJarOIIMiics:
B oTBeTe KauecTBEHHO PacKphUl colepikaHue TeMbl. OTBET XOPOIIO CTPYKTypHpoBaH. [IpekpacHO OCBOECH MOHSATHHHBIN
anmapat. [IponeMOHCTPHPOBaH BHICOKMH YPOBCHb IOHMMaHHMs Marepuaia. [IpeBocxoaHoe ymeHne GpopMyanpoBaTh CBOH
MBICJIH, 00CY>KIaTh JUCKYCCHOHHBIE TIOIOKCHNS.
14-17 6an10B cTaBUTCS, €CJIU 00ydarommiics:
OCHOBHBIE BOIIPOCHI TeMBI packpbul. CTpyKTypa OTBETa B L1€JIOM aIeKBaTHA TeMe. XOpOIIO OCBOCH MOHATUHHBIN amnmapar.
[TponeMOHCTPUPOBAaH XOPOIIWH ypOBEHb MOHHUMaHHsA Marepuana. Xopollee yMeHHe (OPMYJIHPOBaTh CBOM MBICIH,
00CykJaTh TUCKYCCHOHHBIE MTOJI0KEHHSI.
11-13 6an10B cTaBUTCS, €CJIU O0ydaromiics:
Temy uactuyHO packpbul. OTBeT cnabo CTpykTypupoBaH. [lOHATHIHBIN ammapaT OCBOEH 4YacTU4HO. [loHUMaHue
OTZIETBHBIX MOJOXKEHUH W3 MaTepHaja 1o TeMe. Y I0BICTBOPUTENBFHOE YMEHHE (POPMYIHPOBATh CBOM MBICIIH, 00CYXIaTh
JIMCKYCCHOHHBIE TIOJIOKCHHS.
0--10 6a/1;10B CTABUTCS, €CJIM 00yUYAIOLIUTACS:
Temy He packpsul. [IoHATHHHBIN ammapaT OCBOEH HeyaoBieTBOpHTeNbHO. [loHMMaHMe Matepuana ¢parMeHTapHOE HIIH
orcyTcTByeT. Heymenue ¢hopMyIMpoBaTh CBOM MBICIIH, 0OCYXIaTh AUCKYCCHOHHBIC TTOJIOKEHHS.
4.2.1.3. OueHovHble cpeacTBA.
Bonpocsl 1J1s1 yCTHOT0 MJIM MHCHMEHHOT0 0TBeTa HA IK3aMeH

1. Cucrema nporpamMmmupoBanus C++.

2. CTpyKTypa NporpaMMBl, 3JIEMEHTHI si3bIKa (ayiaBut). [loHsTHE THIIA TaHHBIX.

3. Onepannu (apudmeTndeckue, Joruueckre) Ha tunax. CtangapTHsle QyHKIUH. BipaxeHus.

4. Ilpouerypsl KOHCOJILHOTO BBOJIAa M BBIBO/IA, YIIPAaBICHNE BBOIOM-BBIBOIOM. Onieparop

npucsanBanus. COBMECTHMOCTD

T10 TIPHCBAaUBAHUIO.

5. YcnoBHsii onepatop. OnepaTop MHOKECTBEHHOTO BETBIEHUS (BHIOOPA).

6. LIUKIIBL: ¢ TIpeAyCIOBHEM, C ITOCTYCIOBHEM, C TIAPAMETPOM.

7. CTpyKTYpHUpOBaHHbBIE THIIBI JaHHBIX. JIMHElHbIe MaccuBEI. [Ipumepsl 3a1a4.

8. CTpyKTypHpOBaHHbIE THUIIBI JaHHBIX. J|ByMepHBIe MacCcUBHI. [Ipumeps! 3agay.

9. AITOPUTMBI TIOMCKA B MacCHBE.

10. AnropuT™MBI COPTUPOBKU MACCUBOB.

11. KoMOMHMpOBaHHBIH THIT TaHHBIX (3arnucy). OnepaTrop NpUCOSANHEHNUS. 3alCH ¢ BapHaHTaMHu.

IIporpammupoBaHue

THUIIOBBIX JITOPUTMOB 00pabOTKH 3ammcen.

12. IoanporpamMmsl. OCHOBHBIE CIIOCOOB! TIepeady HapaMeTpoB B IOIIPOrpaMMy, UX CPaBHEHHE.

13. Moanporpammsl. O61acTh BUunnMOCTH. JIoKalbHbIE U III00aTbHBIE HIICHTH(PUKATOPHI.

14. PexypcuBHble oAnporpaMmMbl. O0JIaCTh UCTIONH30BAHHUS.

15. Moxyns. O6mas cTpykTypa Moayiisi. KoMOumsaust ¥ o gKIIoueHHE MOIYIIS.

16. Ykazarenu u TuHaAMU4ecKas NaMsITh. JJuHaMU9IecKrne iepeMeHHBIE.

17. CBs3aHHBIEC CITUCKH.

18. Ouepenu. Crekn.

19. @aiinossie Tunbl. OOIHE TPOTIETYPHI IS pa0oThI ¢ daknamu. KoMmoHeHTHbIE

(TMNM3NpPOBaHHbIE) (aiIIbL.

20. TexcroBble daiinbl. TekcT-opHeHTHPOBaHHBIE MPOLEAYpPHl U QyHKIMH. THHOBBIE 3a1aUH.

21. IIpsiMoii M mocen0BaTEIbHBIN AOCTYIT K KOMIIOHeHTaM (aiina. [Iponenypbl u GyHKIMH, OPUSHTUPOBAHHBIE Ha

NPSIMOM JTOCTYT K KOMIIOHEHTaM (aiiia.

22. Iouck B THMU3UpOBaHHbIX (aiinax. CopTHpoBKa (aiiioB (Ha NpUMEpEe OHOTO U3 METOIOB).

23. Tunm3upoBanubie (anipl. Daiinsl 3anuceil. THUITOBBIE aaTOPUTMBI 00PaOOTKH.



24. Crangaptablii Moxyib Graph. OcCHOBHBIE IPOLEAYPbI U PYHKINH.

25. Crangaptaeiii Monyib Graph. CoxpaHeHue U Bbljada H300pakeHHI Ha dKpaH.

26. OCHOBHBIE TTOHATHS 00BEKTHO-OPUEHTUPOBAHHOTO NPOrPaMMHUPOBAHUSL.
4.2.2. [IpakTHyeckoe 3aqaHue

4.2.2.1. Ilopsipox npoBeeHNsI.

[TpakTHdeckne HaBBIKM MPOBEPSIOTCSA IyTEM BBIMOJHEHUS OOYYAIOIIMMUCS MPAaKTHIECKUX 3aJaHUH B YCIOBHSIX,
MOJTHOCTBIO WM YacTHYHO TNPHOJIDKEHHBIX K YCIOBUSIM TNpodeccHOHambHOW nestensHOCTH. IlpoBepsiercst 3HaHUE
TEOPETHUYECKOTO MaTepHasa, HeoOX0auMoe A MPAaBHUIBHOTO COBEPIICHUS HEOOXOOUMBIX JICHCTBHH, YMEHHE BBICTPOHTH
MIOCJIEI0BATENILHOCTD ACHCTBHUIH, IPAKTUYECKOE BIIAJICHAE MPUEMAMU M METOJAMH PELICHUS MPO(ECCHOHANBHBIX 33/1a4.

4.2.2.2. KpuTepuu oueHUBaHUSA
27-30 6a1710B cTAaBUTCSH, €CJIH 00yHAIOIMMCS
3aaHue BBINOJHEHO MOJHOCTBIO U NMPABUIIBHO.

22-26 6aJ10B CTABUTCS, €CJIH 00YYAKOIIHMCS S

3ajaHue BBHINOJHEHO MOJHOCTBIO, HO HET JOCTaTOYHOI0 000CHOBaHMSA. Vi npu BEpHOM pELISHHH JOIYIeHa OMINOKa W
HE/I04eT, He BIUAIOMINK Ha MPAaBUIIBHYIO MOCIIEA0BATEILHOCTD PacCy KIeHUH.

18-21 6a10B CTABUTCS, €CJIU 00YYAIOIIHMCS:

3aJaHue BBITOJIHEHO YaCTUYHO WM C (PAKTUUECKUMU OIIUOKAMH.

0-17 6ann0B cTaBUTCS, €CTU 00YYAIOLIHMCSI:

3agaHue He BBIITOJIHEHO MIIH BBIIIOIHEHO ¢ OOJIBIINM KOJIMYECTBOM (PAKTHUECKHUX OIIHOOK.

4.2.3.3. Conep:xaHue OLIECHOYHOTO CPEACTBA
Bagaua 1
HammmmTe KOHCONBHYIO TpOrpaMMy, B KOTOPYIO MONB30BaTeNIb BBOAWT C KJIABHATyphl JABa 4YHCIa. A mporpamma
CPaBHUBAET /1B BBE/ICHHBIX YHCJIA U BBIBOAUT HAa KOHCOJIb PE3yJIbTaT CPAaBHEHUS ([]Ba YUCIIA PaBHBI, IEPBOE YHCIIO OOJIBIIE
BTOPOTO WJIM TIEPBOE YHUCIIO MEHBIIIE BTOPOrO).
3agauya 2
Hanwummmre KOHCOIBHYIO IPOrpaMMy, B KOTOPYIO MOJIb30BaTENb BBOJAUT € KJIaBHATYpHI YKMci0. ECU 4HuCiIo 0JHOBPEMEHHO
Oompiie 5 u menbiie 10, To mporpamma BeiBoauT "Uwmcno Gombiie 5 u menbuie 10". MHaue mporpamMma BBIBOJIUT
coobuierue "HeusBecTHoe uncio".
3agada 3
HammmmTe KOHCOJIBHYIO IIPOTpamMMy, B KOTOPYIO IOJIb30BATENb BBOANT C KiIaBUATypsl uucio. Eciau uncno nmubo paBHO 5,
6o paBHo 10, To mporpamma BeBoAMT "Hucno mudo paBHO 5, mibo paBHO 10". MHaYe mporpaMMa BEIBOAHUT COOOIICHHE
"HeussectHoe uncno".
3agaua 4
B GaHke B 3aBUCHMOCTH OT CyMMBI BKJIaJ[a HAYMCIIIEMBII ITPOIEHT 0 BKJIAIAY MOXKET OTJINYaThesl. Hanmuimmre KOHCOIBHYIO
IIporpaMMy, B KOTOPYIO IOJIB30BaTENIb BBOJUT CyMMy Bkiana. Eciu cymma Bkiaga mensme 100, To Haumcnsercs 5%.
Ecnu cymma Bkimaga ot 100 go 200, To Hauucnsercs 7%. Eciu cymma Bkiana 6onbire 200, o Hauncmsercs 10%. B xonie
IIporpaMMa J0JDKHA BEIBOAUTH CYMMY BKJIa/la C HAYMCICHHBIMU TPOLIEHTAMHU.
3agaya 5
W3MennM npensiaynryto 3agady. Jomyctum, 6aHK MepHoAnYecKd HAa4HUCIsIeT 0 BCEM BKJIaaM KpOMe MPOIEHTOB OOHYCHI.
U, nomycruM, ceiiyac GaHK pelIn JOHAYMCIUTh 110 BCEM BKJIaJaM 15 eAnHMIl BHE 3aBUCUMOCTH OT UX CyMMBbI. M3MeHuTe
porpamMmy TakuM 00pa3oM, 4ToOBI K (pHHATIBHON CyMe TOYHCIISIINCH OOHYCHI.
3agauda 6
HammmmTe KOHCONBHYIO IPOTpaMMy, KOTOpasi BBIBOJMT IIOJIB30BATENIO cooOmIeHHMe "BBemure HOMep oOmepanuu:
1.Cnoxenue 2.Bpiuntanue 3.YMmHoxeHue". Psnom ¢ Ha3BaHHMEM KaXAOH olepalud yKa3aH e€e HOMep, Hampumep,
onepanusi BblYMTaHUs uMeeT HoMmep 2. [lycTs monp3oBarens BBOJUT B MPOrpaMMy HOMEP ONEpalMy, U B 3aBUCUMOCTH OT
HOMeEpa OTIepanyy MporpaMMa BEIBOJHUT €My Ha3BaHHE OIIEPAITHH.
3agaua 7
W3menute mpensiaynyio nporpaMmy. [1ycTs moias30BaTens KpoMe HOMEpa Onepay BBOANT ABA YHCIA, H B 3aBHCHMOCTH
OT HOMEpa OTepaly C BBEJACHHBIMU YHCIAMH BBITIOIHAIOTCS ONpE/eIeHHbIe NeHcTBUS (HampuMep, MPH BBOJE YHCIA 3
YrcIa YMHOXAIOTCS). Pe3ynpTat onepariuu BEIBOJUTHCSA Ha KOHCOIb.
3agauya §
3a Kaxabli Mecsl OaHK HAYMCIIIeT K cCyMMe BKiaza 7% OT cyMMbl. Hamummre KOHCOJNBHYIO NPOTpaMMmy, B KOTOPYIO
I0JIb30BaTENb BBOANUT CYMMY BKJIaJia M KOJIMYECTBO MecsleB. A OaHK BBIYHMCIISAET KOHEYHYIO CYMMY BKJaJa C y4eTOM
HAYUCJIEHUS MIPOLEHTOB 3a KayKABII Mecs1.

J1J1st BBIYMCIIEHUS] CyMMBI C yYETOM IPOLIEHTOB HCIoJb3yiiTe 1uki for. {1 BBoJa CyMMBI BKJIa/1a HCIOJIB3YHTE BBIPAXKEHHE
Convert.ToDecimal(Console.ReadLine()) (cymma Bkitaga Oynet npencrasisite Tul decimal).

3anaua 9

3a KakApli MecsAl 6aHK HA4YMCIIAET K CyMMe BKiaza 7% OT cyMMbl. Hamummre KOHCOJBHYIO HPOTpaMMy, B KOTOPYIO
M0JIb30BATENNb BBOAUT CyMMY BKJIafa M KOJIMYECTBO MECAIEB. A OaHK BBIUUCISIET KOHEYHYIO CyMMY BKJIAJa C Y4E€TOM
HAYHUCIICHUS IIPOLIEHTOB 32 KaXKABIA MecsI.

Jlisl BBIYMCIICHMS CYyMMBI C Y4YeTOM IIPOLCHTOB HCHONb3yWTe muka while. [l BBoma cyMMBI BKIaga HCIOJIB3YHTE
Beipakenue Convert.ToDecimal(Console.ReadLine()) (cymma Bkiaga Oyer mpenctaBisaTh Tum decimal).

3amaua 10



Hanummmre nporpaMMy, KOTOpast BBIBOJUT HA KOHCOJIb TAOJIHMILy YMHOKEHHS

3anauva 11

Hanummure nporpamMmy, B KOTOPYIO IOJIb30BaTENb BBOAUT JBa YKCIIA U BHIBOAUT pe3yjbTaT MX yMHOeHus. [Ipu stom
IporpamMma JI0OJDKHBI 3alpalivBaTh y MOJIb30BaTes BBOJ YKCEl, T0Ka 00a BBOMUMBIX YHCiIa He OKaXyTcs B 1uana3one ot 0
1o 10. Ecnu BBeneHHble yncia okaxyTcs Oonbine 10 win Menbiune 0, TO IporpamMmMa JI0JDKHA BBIBECTH IOJIB30BATENIO O
TOM, YTO BBEACHHBIEC YHCJIA HEJOMYCTHMBI, M OBTOPHO 3alPOCHUTH Y IOJIH30BaTeNs BBOJ ABYX uHcesl. Ecnn BBeneHHbIE
YHCIIa IPUHAIEeKAT quana3ony ot 0 1o 10, To mporpamma BEIBOJWUT PE3YIbTaT YMHOKEHHS.

s opranu3anyu BBO/Ia UHCEI UCTIONB3YiTe OeckoHeuHbIH ki while u omepartop break.

11. ITocTpouts cucreMy KJIAaCCOB AJISI ONMUCAHUS IUIOCKMX T€OMETPHUIECKHX (PHUTyp: Kpyra, KBajapara, MpsIMOYTOJILHHKA.
ITpexycMoTpeTh METOABI AJSI CO3JaHUSI OOBEKTOB, MEPEMEINCHNS Ha IUIOCKOCTH, M3MEHEHHUS pa3MEpOB M MOBOPOTAa Ha
3a/laHHBIN yTOJI.

12. IlocTpouth ommcaHue Kiacca, cojep)Kaliero uWHQopMmanuio O HOYTOBOM ajpece opraHum3anmu. lIpemxycmorpersb
BO3MOXKHOCTb Pa3/IeJIbHOTO M3MEHEHHUS COCTaBHBIX YacTel ajipeca, CO3JaHus U YHHYTOKEHUS! 0OBEKTOB 3TOr0O Kiacca.

13. CocTaBUTh OmMcaHUE Kiacca Uil NPEICTABICHUSI KOMIUICKCHBIX YHCEl C BOZMOYKHOCTBIO 33JaHHs BEIIECCTBEHHOH M
MHHMMOH 4acTed Kak unciamu TunoB double, Tak u 1ensiMu unciamu. OOecrieunTh BBIIONHEHNE ONEpPaIMi CIOKEHUS,
BbIYMTAaHUA U YMHOKCHUS KOMITJICKCHBIX YUCCII.

14. CocTaBuTh OomnucaHue Kiacca Jisi paboThl C HEMHBIMU CIIMCKAaMHU CTPOK (CTPOKHU IPOU3BOJIBHOW UIMHBI) C ONEpaIusiMu
BKIIIOUCHHS B CIHCOK, yJalCHUS M3 CIMCKA 3JIEMEHTa C 33/JaHHBIM 3HAUCHHEM [aHHOTO, yNAJICHHS BCEro CIIHCKA HIIN
KOHIIa CIIMCKa, HAaYMHAS C 33JaHHOTO IEMEHTA.

15. CocraBuTh oOmIHMCaHWE Kiacca U1 OOBEKTOB-BEKTOPOB, 3a/JaBAaEMBIX KOODAWHATAMH KOHIIOB B TPEXMEPHOM
npoctpancTBe. OOeceunTs ONepanuy CIOXKEHUS U BBIYUTAaHHSA BEKTOPOB C IOJyYCHHEM HOBOTO BEKTOpa (CyMMBI MIIH
Pa3sHOCTH), BBIYUCIICHUS CKAISIPHOTO IPON3BEICHHS IBYX BEKTOPOB, [UITMHBI BEKTOPA, KOCHHYCA yTJIa MEX][y BEKTOPaMH.
16. CocTaBuTh OnMcaHHe Kiacca MPsIMOYTOJILHUKOB CO CTOPOHAMHU, MapajulelbHBIMH OCsM KoopauHat. [IpemxycmorpeTsb
BO3MOXHOCTb MNEPEMCUICHUA MNPSAMOYTOJIbHUKOB Ha IIJIOCKOCTH, HU3MCHCHHUA pPAa3MEpPOB, INOCTPOCHUA HAMMCHBLIIECTO
NpAMOYTOJIbHUKA, COACPKAIICIo ABa 3aJJaHHBIX MPAMOYI'OJIbHUKA, W MNPSAMOYTOJIbHUKA, ABJIAIOIICTOCSI O6H1€I>i HacCTbIO
(mepecedyeHueM) AByX MPSIMOYTOJIbHUKOB.

17. CocraBuTh ONMMCAaHUE Kiacca Ui ONpENeNICHHUs OJHOMEPHBIX MacCHBOB LieNbIX dnces (BekTopoB). [Ipexycmorperh
BO3MOXKHOCTh OOpAIlEHHsI K OTIEIILHOMY 3JIEMEHTY MacCHMBa C KOHTPOJIEM BBIXOJa 33 MpEAENbl HHIEKCOB, BO3MOXKHOCTb
3a7aHusI IPOU3BOJIBHBIX TPAHUII HHAEKCOB IPH CO3/1aHUN 00BEKTa U BBINOJIHEHHS ONEPaNHil TIO3JIEMEHTHOTO CIIOKECHUS U
BBIYMTaHNS MacCHBOB C OJIMHAKOBBIMH I'PaHMIIAMHU MHAEKCOB, YMHOXKEHHS U JICJICHHS BCEX 3JIEMEHTOB MAcCHBa Ha CKaJIsp,
neyaty (BbIBOJIA HA SKPaH) HJIEMEHTOB MAacCHBA 110 MHJIEKCAM M BCETO MacCHBa.

18. CocraBuTh ONMCAaHUE Kilacca JUIs ONPEJIeNICHNs] OTHOMEPHBIX MaCCUBOB CTPOK (PUKCUPOBAHHOM JJTHHBL.
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OOPYM : UH®OPA-M, 2021. — 144 c. — (Bricuree oopazoBanne). - ISBN 978-5-00091-066-5. - TekcT : 371€KTpOHHBIH. -
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Ipunooicenue 3
K paboueli npocpamme OUCYUNIUHBL (MOOYJIs)
b1.B.J[B.01.02 IIpoepammuposanue na CH++

Hepeqem, HH(l)OpMaIII/IOHHI)IX TeXHOJIOFHﬁ, HCMOJIB3YEMBIX /IS OCBOCHUA JUCHHUIIJINHBI (MOI[leSI), BRJIIOYasi
nepevIeHb NMPpOrpamMmmMHOTo odecrieueHus 1 l/IH(l)OpMaIII/IOHHbIX CIIPpaBOYHbLIX CUCTEM

Hamnpasnenue noarorosku: 09.03.03 - INpuknagnas nHpopmarnka

IIpoduns nogrorosku: IpukiaaHas nHGOPMATHKA B SIKOHOMHKE

KBanugukanus BelTycKHUKA: OakagaBp
®dopma o0yyeHust: oUHOE
SI3b1K OOYYCHHUS: PYCCKUI

I'on Havana oOyueHus o odpazoBartenbHOIl nporpamme: 2025

OcBoeHne JUCHUIIIINHBI (MOI[yJ'IfI) npeanojaract MCHoJIb30BaHUC CICAYIOUICTO IMPOTPaMMHOI0O oOecreueHus u
I/IHd)OpMaHHOHHO-CHpaBO‘IHHX CHUCTCEM:

Office Professional Plus 2010

GIMP

Inkscape

Notepad ++

Python

Lazarus

Onektponnas oudauoreunas cuctema «ZNANIUM.COM»
OnekTpoHHas 6ubanoTeuHas cuctema M3narenscrBa «JlaHby
OnextpoHHas 6ubmoTeyHas cucrema «KoHCyJIbTaHT CTyACHTa»



