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Conep:xanue

1. IlepedeHb IIAHUPYEMBIX PE3YNbTaTOB OOYYEHHS IO TUCHUIIMHE (MOIYJIO), COOTHECCHHBIX C IUIAHHPYCMbBIMU
pesynbratamu ocBoeHust OITOIT BO

2. Mecto muctmuiuHb! (Moxyiist) B ctpykType OITOIT BO

3. O0beM muCHMIUIMHBI (MOAYJS) B 3aYCTHBIX EAMHHUIAX C YyKa3aHHEM KOJIMYECTBA YacOB, BBIICICHHBIX HA
KOHTAaKTHYIO paboTy oOydaromuxcs ¢ mperojaBareieM (M0 BHAAM YYEeOHBIX 3aHATHI) W Ha CaMOCTOSITEIBHYIO paboTy
o0yJarommxcs

4. ConepxaHne TUCHUIUIMHBI (MOIYJIS), CTPYKTYPHUPOBAHHOE 10 TeMaM (pa3jieiaM) ¢ yKa3aHHeM OTBEICHHOTO Ha
HHUX KOJINYECTBA aKaJEeMUYECKUX YaCOB U BHJOB YICOHBIX 3aHATHH

4.1. CTpyKTypa U TeMaTHYECKHH IUIaH KOHTAKTHOM U CaMOCTOSITEJILHOM pabOTHI 10 JUCHHUILTHHE (MOIYIIIO)

4.2. Conep:xaHue JUCLUIUINHBI (MOAYJIS)

5. IlepeueHp yueOHO-METOJMYECKOTO 0OECIIEUEHHs Ul CaMOCTOSTEIbHONW paboThl 00yYaIOMUXCsl MO JTUCIUIIIMHE
(Momyt0)

6. @OHJT OLICHOYHBIX CPENICTB MO JUCIUILTUHE (MOIYIIIO)

7. IlepedeHs nuTepaTypbl, HEOOXOJUMOMN I OCBOCHHS AUCIIMILUINHBI (MOIYJIN)

8. IlepedeHs pecypcoB HHGOPMAIIMOHHO-TEICKOMMYHHUKAIIMOHHOH cetn "MHTepHET", HEOOXOMUMBIX IS OCBOCHUS
JUCITUTUTHHBI (MOTYJIST)

9. MeTtoandeckue ykazaHHs A 00yJaromuXcs 10 OCBOCHUIO TUCIUILTHHBI (MOIYJI)

10. TlepeyeHp HHPOPMAIIMOHHBIX TEXHOIOTHH, UCTIONB3YEMBIX MPU OCYIIECTBICHNH 00pa30BaTeIbHOTO MPOoIiecca 1Mo
JTUCLUITIMHE (MOIYJII0), BKIIOYas EpeYeHb MPOrpaMMHOTO obecriedeHns M WHPOPMaNNOHHBIX CIIPAaBOYHBIX CHCTEM (IpU
HEO0OXOIUMOCTH)

11. Onmcanne MaTepHanbHO-TEXHUIECKON 0a3bl, HEOOXOMMON AJISI OCYIIECTBICHHS 00pa30BaTEIbHOTO Ipolecca 110
JUCITUTUTHHE (MOJYITIO)

12. CpenctBa ajjanrtanyy npernojaBaHus TUCIUILTHHBI (MOIYIIs) K MOTPEOHOCTSIM 00y4alomuXcsi MHBAIHUAOB U JIHLL C
OTPaHUICHHBIMH BO3MOKHOCTSIMH 3[JOPOBBSI

13. TIIpunoxenue Nel. @oHA OLIEHOYHBIX CPEICTB

14. Ipunoxenue No2. [lepeueHs nmurepaTypbl, HEOOXOIUMOI ISl OCBOCHUS JUCIUITIIMHBI (MOJYJIs)

15. Tlpunoxenune Ne3. Ilepeuerp WHGOPMAIMOHHBIX TEXHOJIOTHHA, HCIONB3YyEMBIX IJISI OCBOCHHUS JUCIUTUIHHBI
(MozyJist), BKIIFOUasl IepeueHb NPOrpaMMHOI0 00ecredeH s U NHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM



IIporpammy mucruiuimHbl paspabotan(a)(u) noueHt, kK.H. (moment) YcmanoB W.T. (Kadenpa martematukm u
MPUKIIATHOW HHPOPMATUKH).

1. Ilepeyenr NJIAHUPYEMBIX pe3yJbTATOB OO0y4YeHHs MO AUCHUILUIMHE (MOIYJI0), COOTHECEHHBIX ¢
IJIaHUPYeMbIMHU pe3yjbTaTamu ocBoenuss OIIOII BO

06yqa}om1/1171c>1, OCBOUBILHH JAUCHUIUIARY (MOZ[yJ'H)), JOJIDKCH O6J'IaﬂaTI) CJICAYIOIMMUMHU KOMIICTCHIIUSAMMU:

Iugp Pacumindposka
KOMIIeTeHIINHI npuodperaemMoii KOMIeTeHIMHU
IK-2 Crioco0eH OCyIIeCTBIATh TECTUPOBAHUE KOMIIOHCHTOB HH(OPMAIIMOHHBIX CHCTEM
IIK-2.1 3HATH TEXHOJIOTUU TSCTHPOBAHUS KOMIIOHCHTOB HH(POPMAITMOHHBIX CUCTEM
TIK-2.2 [YMeTh 0CyIeCTBIATh TECTUPOBAHHE KOMIIOHEHTOB MH(POPMAITMOHHBIX CUCTEM
TIK-2.3 BitageTh CITOCOOHOCTHIO OCYIIECTRBIISITh TECTUPOBAHUE KOMIIOHEHTOB HH()OPMAIIMOHHBIX CHCTEM
I1K-5 CriocoOeH MPUMEHSATh CUCTEMHBIH IMOIX0 U MATEMAaTHICCKHE METO/IbI B (hOPMAITU3AI[HH PEIICHHUS

MPUKJIaJHBIX 3a/1a4, B TOM YUCJIC HHTCJUICKTYaJIbHbIX

[IK-5.1 3HATH OCHOBBI CHCTEMHOT0 TI0JIX0/1a 1 MAaTEMAaTHUCCKUX METOOB B (JOPMAIH3AINHN PEIICHUS
MPUKJIATHBIX 337124, B TOM YHCIIe MHTEIUIEKTYaIbHBIX

TIK-5.2 YMeTh MNPpUMCHATH CHCTCMHBIN noaxoa 1 MaTEMaTU4CCKUE MCTO/IBI B Q)OpMaJ'II/ISaLII/II/I peaieHus
MMPUKIAJHBIX 3aaa4, B TOM YHUCJIC HHTCIUICKTYaJlbHbIX

TIK-5.3 Bragets CcHOCOOHOCTBIO TPHUMEHATH CHCTEMHBI TOOXOX W MaTeMaTHYeCKHe METOIBl B
(hopManm3aIiy pemeHns MPUKIAIHBIX 3a/1a9, B TOM YUCIIE HHTEIUICKTYalbHBIX

OO0y4aroniuiicsi, OCBOUBIINNA AUCITUTUTHHY (MOIYIIB):

JlomkeH 3HaTh:

cucreMy mnporpammupoBanus Ha [EJIOU; npuHIme pa3paboTKA TpOrpaMM; MPHUHIMIEI aBTOHOMHOH H
KOMIUTIEKCHOH OTJIaJKH U TECTUPOBAHUS MPOTPaMM;

OCHOBBI CHCTEMHOT'O T10JIX0/1a ¥ MaTeMaTHYECKUX METO/I0B IpH nporpammuposanun Ha JJEJIOU.

JloJDKeH yMmeTh:

pa3pabaTbIBaTh AJITOPUTMBI PEIICHUS W MPOrPAMMHUPOBATh 331aud OOpabOTKH JaHHBIX B MPEIMETHOI 00JacTH,
pa3pabaTbIBaTh IPOEKT TECTUPOBAHUS IIPOIPaMMEI;

MPUMEHATH METOJbI CUCTEMHOT'O IMOAXO0Aa U MaTEMATUICCKUX METOAOB IIPU PCIICHUM MPUKIIaJIHBIX 3ajJ1a4.

JlomkeH BlaieTh:
HaBBIKaM# OCYIIECTBJICHUA TECTUPOBAHUS IIPOTPAMM;
HaBBbIKAMH CUCTECMHOTI'O IIOAX0Ja U MAaTEMAaTHYCCKUX METOI0B B (1)0pM3HH3aHI/II/I PEeUICHUA MTPUKIIAIHBIX 3a/1a4.

2. MecTo qucuumuinnel (MoayJsi) B crpykrype OIIOII BO

Jannas mucnuiuinHa (Moxynb) BkimroueHa B pasgen "B1.B.JIB.03.01 Jucrmrmiweel (MOmynmu)" OCHOBHOM
npodeccronansHON 00paszoBarensHOi mporpammbl 09.03.03 "[puknagnas uapopMatuka (I[Ipukinagnas uHpOpMaTHKa B
9KOHOMHKE)" W OTHOCHTCS K JWCHUIUIAHAM TI0 BBIOOPY M 9acTd, (GOpMHUPYEMOil ydYaCTHHKaMH OOpa30BaTEIbHBIX
OTHOLIEHUH.

OcBanBaetcs Ha 5 Kypce B 9 cemectpe.

3. O0bemM QMCUMIIMHBI (MOYJIsI) B 3aYeTHBIX €IMHUIAX C YKa3aHHeM KOJHYeCTBA YaCOB, BbIIeJE€HHBIX Ha
KOHTAKTHYI0 padoTy 00y4yaromuxcsi ¢ npenojaaBaTtesieM (M0 BHAAM Y4eOHBIX 3aHATHI) M HA CAMOCTOSITEJLHYIO
padoTy o0y4aommxcst

O01mas TpyA0eMKOCTh JUCHUILIMHBI cocTaBisieT 4 3aueTHbIX(ble) enuHul(bl) Ha 144 vyaca(oB).
Konrakrnas pabdora - 30 waca(oB), B ToM umciie jekumu - 10 yaca(oB), mpaktuueckue 3ansatus - 0 ugaca(oB),
naboparopHsie paboTsl - 20 yaca(oB), KOHTPOJIb CAMOCTOSTENbHOM paboThl - 0 yaca(oB).



CamocrostenbHas padora - 105 gaca(oB).
KonTpomas (3auét / ax3amen) - 9 gaca(oB).
dopma MPOMEKYTOUHOTO KOHTPOJIS TUCLIUILIMHBL: 3K3aMeH B 9 cemecTpe.

4. Coaep:xanue TUCHMILIAHBI (MOAYJIS1), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3fesaM) ¢ yKa3aHHEM OTBEICHHOI'0
Ha HUX KOJINYeCTBA aKa/IeMHYeCKUX YaCOB U BHIOB YUeOHbIX 3aHATHI

4.1 CTpyKTypa M TeMaTH4YeCKHi NJIAH KOHTAKTHON M CaMOCTOAITEJIbLHON PadoThI 10 AMCHUIIMHE (MO1YJII0)

Buabl 1 yacel
KOHTAKTHOH padoThl,

Ce HMX TPYJ10€MKOCTh Camoct

0ATEJIbH

N Pa3nenn! AucHMILUINHBI / e RSN .
MOayJis T

Jy P Jlexn Mpakru | Jladopa padora

YeCKHue TOPHbIC

HH
3aHATUA | PabdoThI

Tewma 1. TexHOMOTHSA paOOTH B BU3YaIbHOI cpere
1. |mporpammmupoBanus. KoMmoHeHTHasS MOIETIb. 9 4 0 5 25
HTepdeiicHbIe KOMITOHEHTHI

Tema 2. O6paboTka Tabnuunol nHpopmanmu. ['paduueckue
2. |Bosmoxknoctu cpenst Borland Delphi. O6pabotka coObITHIA. 9 2 0 5 30
MBbIib U KIIaBHaTypa

3 Tema 3. TexHONOTHS MPOESKTUPOBAHUS IPUIIOKECHUH.

. 9 9 2 0 5 25
B3anmoaeicTBUsIMY IPUIIOKEHHI ¢ 6a3aMy JaHHBIX
4 Tema 4. ConpoBoX/I€HHE IPOTrPAMMHOI0 IIPOTYKTA. 9 2 0 5 25
[IpoexTHast 1eATEeIbHOCTD
Wtoro: 144 (w3 HUX 9 4. KOHTPOJIb) 10 0 20 105

4.2 CoaepxxaHue TUCHMILVIMHBI (MOIY.J151)

Tema 1. TexHojorus padoTbl B BH3YaJbHOH cpele mnporpaMmMmupoBaHus. KoMmoHeHTHas Moaenb.
HNHuTtepdeiicHbIe KOMIIOHEHTbI

Crpykrypa mpoekra B Delphi. ®aiiner mpoekra, Gopmbl 1 Moayns. MHCIEKTOP OOBEKTOB M HHCIEKTOpP CBOMCTB
00BbekTOB. Pexxum mpoektupoBanus uHTepdheiica. Kommonent ®opma. KoMmoneHTs! [i1st BBOAa U BhIBoA jJaHHBIX: Label,
Edit, ListBox, ComboBox, CheckBox, RadioButton. Komnonent Button. Komnonentsr TrackBar, ScrollBar, UpDown,
DataTimerPicker.

Tema 2. OOpaGorka Ta6auyHoii uHdpopmauuu. I'padpuueckne Bo3moxHocTH cpeabl Borland Delphi.
Oo0padoTka co0bITHii. MBIIIb U KJIaBHATYPA

O6pabotka TabmuuHo#t wuHpopmarmu. Kommowent StringGrid. 3arpyska wn3oOpaxeHuii B KoMmmoHeHT |mage.
PucoBanne ¢ nomouipto cBoiictB Canvas. Pabora ¢ ¢aiinoBoil CTPYKTYpOil Ha YpOBHE OINEPAalMOHHON CHCTEMBI: MOWCK,
KOIIMPOBaHHUE, IEpeMMEHOBaHIE U yAaJeHne GaiiioB U manok. MeIs 1 K1aBuatypa. [Topsmgok HaCcTyIIeHHUS.

Tema 3. TexHoJ10rusi NPOEKTHUPOBAHUA MPUIO:KeHN. B3anmMoaeiicTBUAMY MPUIIOKEHUH ¢ 6a3aMH TaHHBIX

ITocTanoBka 3amaun. [TocTpoeHue 0OBEKTHONW MOJETH TPUIIOKEHHSI. BhIfeieHne TUIOBBIX COOBITHI ISl 0OBEKTOB.
Pa3paboTtka BusyanbsHOTO MHTEpdeiica.Moenp gocTyma k 6a3aM JaHHBIX U3 CPellbl MporpaMMUpoBaHisl. KOMITIOHEHTHI 1J1st
paboTsl ¢ Tabnuamu 1 3anpocaMu. PuITbTpaIus TaHHBIX. Bu3yanbHoe 0ToOpakeHne TaHHBIX Ha hopMe.

Tema 4. ConpoBo:k1eHne MPOrpaMMHOro npoaykra. IIpoekTHas aesaTebHOCTD

JKu3HeHHBI WK MporpaMMHOrO mponaykra. Opranm3anuss moMomu: ¢aiyl CIpaBKH, KOHTEKCTHAS ITOMOIIb.
PazpaboTka HWrpoBBIX W OOy4YalOmMX IPHIOKECHUH B COOTBETCTBMH C WHAWBHAYaIbHBIMH 3aJaHUSAMH. Pa3paboTka
npunokennit. Vcmonp3oBanue kommonenta Shape. IMocrpoenne rpadukoB u amarpamm B kommonente Chart. PaGora ¢
TEKCTOBBIMH M THUIHU3UPOBaHHBIMHE (aiinamu. Komnonent Memo. Komnonentsr OpenDialog u SaveDialog.

5. IlepeyeHb Yy4eOHO-MeTOAMYECKOr0 oOecmevyeHHs] [JIsI CAMOCTOSITEIbHOW PpadoThl o0ydaromuxcst 10
JMCUMILIUHE (MOAYJII0)

CamocrosiTenbHass paboTa OOYYAIOMIMXCS BBIIOJMHICTCS IO 3aJaHUI0 W TOPU  METOJUYECKOM PYKOBOJICTBE
mpernoaBaTens, Ho 0e3 ero HemocpeACTBEHHOTo yyacTus. CaMoCTosTeIbHAsS padoTa Moapa3ieiiaeTCs Ha CaMOCTOSTEIBHYIO
paboTy Ha aymUTOPHBIX 3aHATHAX KM HA BHEAYAUTOPHYIO CaMOCTOSTENbHYH pabory. CamocrosTenpHas pabora
00y4arouuxcsi BKIOYAET KaK MOJHOCTHIO CAMOCTOSTENIbHOE OCBOCHHE OTACIBHBIX TeM (pa3/ieNioB) AWUCLUMIUIUHBL, Tak U
popaboTKy TeM (pa3leNioB), OCBAaMBAEMBIX BO BpeMs ayIUTOPHOW paboThl. Bo BpeMs caMOCTOSATENbHOW paboThI



oOydJaromuecss YUTAlOT M KOHCHEKTHUPYIOT Yy4eOHYI0, HAy4HYI0 M CIPAaBOYHYIO JIUTEPATYPYy, BBINONHAIOT 3aJaHHS,
HafpaBJIeHHbIE Ha 3aKpeIlJIeHUe 3HAaHUU U OTpaOOTKYy yMEHHUIl U HaBBIKOB, TOTOBSTCS K TEKYLIEMY U NPOMEXKYTOYHOMY
KOHTPOJIIO 110 TUCLUILIMHE.

OpraHu3anus caMOCTOATENHHON pabOThl 00yJarONIMXCS PErIaMeHTHPYETCS HOPMAaTUBHBIMU JOKyMEHTaMH, YIeOHO-
METOIUYECKOI IUTEepaTypol U JIEKTPOHHBIMU 00pa30BaTeNbHBIMH PECYPCaAMHU, BKIIIOYAS:

[Topsimok opraHu3annMy M OCYIIECTBICHHUS OOpa30BaTEIbHON IEATENHHOCTH IO 00pa30BaTEIBHBIM IIPOTpPaMMaM
BBICIIET0 O00pa3oBaHMs — TIporpaMMam OakajmaBphara, NpOrpaMMaM CHENHAINTETa, HpOorpaMMaM MAarucTpaTypsl
(YTBEpKIEHHBIH MpHKa3oM MuHHCTEpCTBa HAyKu M BbIcuiero obpasoBanusi Poccuiickoit Menepanuu ot 6 ampens 2021
roga No 245)

YcraB  QemepanbHOTO  TOCYyIapCcTBEHHOTO — aBTOHOMHOTO — oOpasoBatenmpHOro — yupexzaeHus "Kazanckuit
(ITpuBomxckmit) penepanbHbIl yHUBEpCUTET"

[IpaBuia BHyTpEeHHETO pacnopsaaka (heaepatbHOro Tocy1apCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEKACHUS
BBICIIEro IpodeccronanbHoro oopasosanus "Kazanckuii (IIpuBoinkckuit) GpenepaibHblii yHUBEpCUTET"

JlokansHble HOpMaTHBHBIE akThl Kasanckoro (IIpuBomkckoro) ¢enepanrsHOTO YHUBEPCUTETA

6. @oH/I OLIEHOYHBIX CPEACTB MO JUCHUILIUHE (MOYJII0)

®DOHJT OIIEHOYHBIX CPEACTB MO AUCHUIUIMHE (MOJYJI0) BKIIOYAET OIEHOYHBIE MaTepHasbl, HalpaBlieHHbIE Ha
MPOBEPKY OCBOECHHUS KOMIIETEHLIMM, B TOM 4YHCII€ 3HAaHUM, YMEHUH U HaBBIKOB. @OHJ OLEHOYHBIX CPEICTB BKIIOYAET
OLIEHOYHbIE CPEACTBA TEKYIIEr0 KOHTPOJIA U OLIEHOYHbIE CPEACTBA MPOMEKYTOUHON aTTECTallUU.

B ¢doHJe OIICHOUHBIX CPENICTB COACPIKUTCS CICAYIONIAs HHPOPMALIU:

- COOTBETCTBHE KOMITETEHIINH MJIAaHUPYEMBIM pe3yJbTaTaM 00ydeHHUs 110 TUCIUIUTHHE (MOYIIIO);

- KPUTEPHUH OICHUBAHUSA COPMUPOBAHHOCTH KOMIICTCHIIHI;

- MeXaHU3M (HOPMHUPOBAHUS OICHKH IO JUCIMILTHHE (MOAYIIIO);

- OTHCaHUEe TIOPsJIKa MPUMEHEHHUS U TIPOLICTyPhl OIIEHUBAHMS JIJIs1 K&KIOTO OIIEHOYHOT'O CPEJICTBA;

- KpUTEPUH OLICHUBAHUSA JJIs1 Ka)KIOT0 OLIEHOYHOTO CPE/ICTBA;

- COAEp)KaHHE OIICHOYHBIX CPENCTB, BKIIOYas TPEOOBaHUs, MPEAbIBISCMbIC K [CHCTBUAM OOYYarOIIUXCH,
JIEMOHCTPUPYEMBIM pe3yJIbTaTaM, 3a/1aHHsl pa3JIMYHbIX TUIIOB.

®DOHJT OIIEHOYHBIX CPEJICTB IO TUCIHUILTHHE HaxoauTcs B [Ipunoxkennu 1 k mporpaMMe JUCIUILTAHBI (MOJYJIIIO).

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

OcBoeHHE ANCHMIUIMHEI (MOIYJIST) TpEIoiaracT U3yuYeHHe OCHOBHOW M JIOTIOJHUTEIBHOW Y4eOHOW JIMTEpaTypHl.
Jluteparypa MOKeT OBITh TOCTYITHA 00YYArOIIUMCS B OTHOM U3 IBYX BapHaHTOB (JTUOO B 000WX M3 HUX):

- B OJJIGKTPOHHOM BHJE - 4Yepe3 3JIEKTPOHHBIC OHOJMOTEYHBIE CHCTEMBI HAa OCHOBAaHMH 3aKIIOYeHHBIX KDY
JIOTOBOPOB € IIPaBo00JIa/IaTeNIsIMK;

- B mIeyaTHOM BuIe - B HayuHoit 6ubmmoteke EmaOyxckoro mHcTHTyTa KOY. OOyUaromuecs moiydaroT yIeOHYIO
JIUTepaTypy Ha ab0OHEMEHTE II0 YHTATEelNbCKUM OWiIeTaM B COOTBETCTBUM C NpaBWIaMHU II0Jb30BaHMA HaydHoi
OUOIOTEKOM.

DNeKTPOHHBIE M3/IaHMs JOCTYIIHBI JUCTAHIMOHHO U3 JI000H TOUKH IPH BBEJICHNH O0YYAIOIMMCS CBOETO JIOTHHA U
napoys OT JIMYHOTO KabuHeTa B cucTeMe "DJIeKTpOHHBIA yHuBepcuteT". IIpM HMCHOIB30BaHMM NEYaTHBIX H3JIAaHWUH
O6ubmmoTeuHbl  (GOHI MOJDKEH OBITh YKOMIUIEKTOBAaH MMM M3 pacuera He MeHee 0,25 bsK3eMmIunsipa Ha KaXIOTro
o0yyatolierocs U3 4rcia JInl, OJHOBPEMEHHO OCBAWBAIONINX JIAHHYIO AUCIHUILUINHY.

[epeuens yueOHO nuTEpaTyphl, HEOOXOAMMOH JUISI OCBOEHHS AUCIMIUIMHBI (MOIYJIs), HaxoauTces B [Ipunoxxennn 2
K pabouell mporpamme AMCUMIUIMHBL OH MOAJEKUT OOHOBJIEHHIO IIPH W3MEHEHWH YCIoBHil poroBopoB KDY ¢
npaBooOIaiaTesIMA  3JIEKTPOHHBIX M3AaHUM M IIPpM HM3MEHEHHWH KOMIUIEKTOBaHMsA ¢oHnoB HaydHolf Oubimorexn
Enabysxckoro nactutyTa KOV,

8. Ilepeuennb pecypcoB HHPOPMALUMOHHO-TEJIEKOMMYHUKANMOHHOH ceTn "WHTepHeT", HEOOXOAMMBIX JIsl
OCBOEHHS IMCUMIIJIMHBI (MOAYJISA)

Beenenne B mporpammuposane Ha Delphi - http://www.intuit.ru/studies/courses/941/246/info
VYpoku ajst HoBuuKoB - http://thedelphi.ru/lessons.php
VYuebnuk mo Delphi - http://delphidevelop.ru/publ/28/

9. MeToauyeckue yKazaHus AJ1s1 00y4al0MXCsl 0 OCBOEHUIO TUCHUIITUHBI (MOAYJIsT)


http://www.intuit.ru/studies/courses/941/246/info
http://thedelphi.ru/lessons.php
http://delphidevelop.ru/publ/28/

Buj pa6or MeToauyeckne peKoMeHIauu

JICKIIUN HpI/I HU3Yy4YCHUU JUCHUIUIMHBI CHadalla HeO6XO,HI/IMO Mo KaxXAoH TeMe JCKIUH IpovUTaTh
PEKOMCHAOBAHHYIO JIUTECPATYPY U COCTABUTH KpaTKI/Iﬁ KOHCIICKT OCHOBHBIX HOHO)KCHHﬁ, TCPMUHOB,
CBCL[eHP[fI, Tpe6y101111/1x 3alIOMUHAHMS U SBISIOIIMXCS OCHOBOIIOJIATAIOIIMMHU B 3TOM TEME JIJII OCBOCHHUS
nocjeayronmux TeEM Kypca. Z[J'IH pacliMp€HUd 3HAHUA 1O AUCHUINIMHEC PCKOMCEHAYCTCA HCIOJIB30BAaTh
I/IHTepHeT-pecypcm; MPOBOAUTH MOUCKHU B PA3JIMYHBIX CUCTEMAX M HCIIOJb30BATH MAaTCpHAJIbI CaﬁTOB,
PEKOMCHAOBAHHLIX MPETIOAaBaATCIIEM.

nabopartophsle | [Ipy  moxaroroBke Kk J1abopaToOpHBIM —3aHATHAM HEOOXOIMMO 3apaHee W3YYHTb METOAMYECKHUe

paboTsI PEKOMEHIALMH 110 ero NpoBeieHui0. OOpaTUTh BHUMAaHUE Ha LeJIb PadOTHI, HA OCHOBHBIE BOTIPOCHI IS
MIOJITOTOBKHU K paboTe, Ha cojiep:kaHne TeMbl paboThl. JIabopaTopHOe 3aHsATHE IPOXOAUT B BUJIE JUAJIOTa,
pa3dopa OCHOBHBIX BOIIPOCOB TeMBI. Takxke 1abOpaTOpHOE 3aHATHE MOXET NPOXOAMTH B BHUJIE NOKa3a
Npe3eHTalMi, JEMOHCTPATHBHOIO Marepuana (B YaCTHOCTH IUIAKAaTOB, CNAMIOB), KOTOpHIE
COTIPOBOXKIAIOTCSA Oecemol mpermogaBaTensi co crymeHTamMu. CTyIeHT MOXKET CHaBaTh Ja0OpaTOPHYIO
paboTy B Buje HanucaHUs pedepara, MOATOTOBKH CIIAWI0B, IPE3CHTALMI U MOCIEIYIOMEeH 3alUTHI €ro,
00 MOXKET HalMcaTh KOHCIEKT B TETPaad, OTBETHB Ha BONPOCH IO 3aJaHHOI Teme. OTBETH Ha
BOIIPOCHl MOYKHO COIPOBOXKIATh PUCYHKAMH, CXEMaMH M T.0. C HPUBICYCHHEM JONOJHHTEIBHON
JHTEPATYPBI, KOTOPYIO CIIEYeT YKa3aTh.

camoctosd- | OOydaromuiicsi caMOCTOSITENIFHO OIpPEJENsIeT PEKUM CBOEH CaMOCTOATENbHOW pabOTHI M Mepy Tpyaa,
TenbpHas paboTa| 3aTpauMBaeMOro Ha OBJAJICHWE 3HAHMSAMH M YMCHMSAMH IO JUCIHILUIMHE, BBIIOJHIECT BHEAYAUTOPHYIO
paboTy 1o MHAMBHIYaJILHOMY IUIaHY, B 3aBHCHMOCTH OT COOCTBEHHOI MOATOTOBKH, OFO/DKETa BPEMEHHU
U Apyrux ycnoBud. ExkeHeBHO 0OOydaroImWicsl MOIDKEH YACNATH BBINOJHEHHIO CAaMOCTOSTEIbHON
paboTel B cpemHeM He MeHee 3 uacoB. [IpM  BBINOJHEHHHM CaMOCTOSITEIBHOW  PabOTHI
oOyyJarouuiicss UMeeT NpaBo OOpalaThCs K IPENoJaBaTeNio 32 KOHCYJIbTAlMeH C HENbI0 YTOYHEHHUS
3a7aHust, POPMbI KOHTPOJISI BBIOTHEHHOTO 3a1aHHS.

9K3aMEH Jnst KOHTpOJNS YCBOGHHWS [AQHHOW IWCIMIUIMHBI TPETYCMOTPEH 35K3aMEH, Ha KOTOPOM CTyAEHTaM
HEOOXOAMMO OTBETHUTh Ha BOIIPOCHI IK3aMEHAIIMOHHBIX OmiieToB. [Ipu 0TBeTe Ha 3K3aMeHe HEOOXOANMO:
MpoAyMaTh M UYETKO W3JOXKHUTh MaTepuai, IaTh OIpEAETICHHE OCHOBHBIX IOHATHUMH; JaTh KpaTKOe
ONMCaHHEe SBJICHMH; NMpuBecTH NpuMepsl. OTBET ClleAyeT WLTIOCTPUPOBATH CXEMaMH, PUCYHKaMHU H
rpaduKamH.

10. IlepeyeHb WH(OPMALMOHHBLIX TEXHOJOIHMi, MCHOJb3yeMbIX NPH OCYLIECTBJIEHMH 00pa30BaTeJbLHOI0
npounecca no JMCUMIUVIMHE (MOAYJI0), BKJKIOYas IepedeHb MNPOrpaMMHOr0 ofecrnedyeHHs W HMH(OPMALUOHHBIX
CIPABOYHBIX cHCTeM (MPH HEOOXOAUMOCTH)

[Tepeuenp MHQPOPMALMOHHBIX TEXHOJIOTHH, MCIOJIb3YEMBIX IPU OCYLIECTBICHWH 00pa30BaTENBbHOIO Mpolecca Mo
JUCLUILIMHE (MOJYJII0), BKIIIOYAsh NEpPEeYeHb MPOrPAaMMHOIO oOecrieueHus] ¥ MH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM,
npencrasieH B [punoxxenun 3 k pabodeit mporpamMme JUCHUTUIMHBL (MOAYJIA).

11. Onucanue MaTepuUaJbLHO-TEXHHYECKOi 0a3bl, HeOOXOAMMON I OCYIIeCTBJIEeHHS 00pPa30BaATEJLHOIO
npouecca no JUCHUILUINHE (MOIYJIIO)

VYuebHas aynutopust Ne 60 (423600, Peciybnuka Tarapcran, r. Enabyra, yn. Kasanckas, n. 89) s npoBeneHus
3aHATUI JIEKIMOHHOTO THIIA, 3aHATHI CEMHHApCKOTO THUIA, TPYNNOBBIX M HHAMBUAYaJbHBIX KOHCYJBTALUM, TEKYLIEro
KOHTPOJISI U TMPOMEXYTOYHOW aTTECTAllMH, TIOMEIIEHHE IS CaMOCTOATeNIbHOW paboTel. KommiexT mebenn (mocagodHbIx
mect) 29 mrr. Komrexkt mebenu (mocamounsix Mect) st npernogasarestst 1 mr. Kommsrotepssiii kiace: Kommerotepsr intel
core i5 15 mrr. Monutopsr ViewSonic 22d 15 . [Ipoekrop EPSON EB-535W 1 tt. UnaTepaktuBHas mocka |QBoard DVT
TNOS82 1 mr. Tpubyna 1 mwt. Konaumonep | mr. Hactenusie mon ku 6 mr. lIkad nByxcTBopdaThiii ¢ moakamu 1 mT. Be6-
kamepa 1 mr. Beixon B VHTepHET, BHYTPMBY30BCKas KOMITBIOTEpHAsI CETh, AOCTYH B 3JIEKTPOHHYIO HH(POPMAIMOHHO-
oOpazoBarenbHyt0 cpeny. HaGop y4eOHO-HarIAOHBIX IOCOOWIT: KOMIUIEKT NpE3eHTaluii B 3JIEKTPOHHOM Qopmare 1o
[penojaBaeMon JUCHUILTMHE 3-5 wIT.

12. CpeacTBa aganTanuy NpenojaBaHus JMCHHUILIMHBI K NOTPEOHOCTAM 00y4aloIuXcs WHBATUAOB U JIHI C
OrpaHMYeHHBIMH BO3MOKHOCTSMH 30POBbS

IIpz HeoOXommMocTH B 00pa30BATENBHOM TPOIECCe MPHUMEHSIOTCS CIEAYIOIIHE METOABl M TEXHOJOTHH,
objerdaromue BOCHPHUATHE HH(POpMAIMH OO0YYarONMMICS HHBAJIHIAMH ¥ JIHIAMH C OTPAaHUYECHHBIMH BO3MOXHOCTSIMHU
3]I0POBbS:

- CO3IaHMe TEKCTOBOW BEPCHHM JIOOOTO HETEKCTOBOTO KOHTEHTa Ui €ro BO3MOXKHOTO MpeoOpa3oBaHUS B



IbTEPHATHBHBIE (OPMBI, YIOOHBIE JUIS Pa3IMYHBIX II0JIL30BaTEICH;

- CcO3JaHHe KOHTEHTa, KOTOPHIH MOXKHO IPEACTABHTh B PA3IMYHBIX BHIAaX Oe3 MOTEPH AAHHBIX WIH CTPYKTYpBHI,
IPEeIyCMOTPETh BO3MOXHOCTH MAacIITa0MPOBaHMS TEKCTa ¥ H300paKeHHH Oe3 IOTepH KadecTBa, HPEIyCMOTPETh
JOCTYITHOCTb YIIPABJICHUS KOHTEHTOM C KJIaBHATYPHI;

- CO3/IaHUE BO3MOXKHOCTEH JUIs 00YyJaromuXcsl BOCIIPUHUMATD OIHY M Ty e HHPOPMALHUIO U3 Pa3HBIX HCTOYHHKOB -
HalpuMep, TaK, YTOOBI JIMIA C HapyLNICHHSAMH CIIyXa IOJy4ald HHGOPMAIHUIO BH3YaJbHO, C HAPYLICHHUSAMH 3pPECHUS -
ayanabHO;

- TpPUMEHEHHE IPOTrPAaMMHBIX CpEICTB, OOECIICUMBAIOIINX BO3MOXKHOCTH OCBOCHHS HABBIKOB M YMEHHIA,
(GOpMHUPYEMBIX AWCLUIUIMHOMW, 3a CYET aJbTEePHATHBHBIX CHOCOOOB, B TOM YHCIE BUPTYaJbHBIX JIAOOpaTOpUi U
CHMYJIALIMOHHBIX TEXHOJIOTHUI;

- TIpPUMCHCHHE JAWCTAHIMOHHBIX O0OpA30BaTENIbHBIX TEXHONOTMH I Nepefadyd WHGOPMAIUH, OpTraHHU3aluH
pa3MUYIHBIX (OPM HMHTCPAKTUBHON KOHTAKTHOH paboThl oOydaromierocs C IIperojaBaTelieM, B TOM YHCIE BEOWHApOB,
KOTOpBIE MOTYT OBITh HCIIOJBb30BaHbI JJIS MPOBEICHHS BUPTYAIBHBIX JICKIMH C BO3MOXXHOCTBIO B3aMMOJCWUCTBHS BCEX
YYaCTHHKOB JWCTAHIIMOHHOTO OOYYeHUs, MPOBEJICHUS CEMUHAPOB, BBICTYIUICHHS C JIOKJIaJaMU W 3aIlUTHl BBIIOJIHEHHBIX
paboT, IpoBeIeHHS TPSHUHIOB, OPraHU3aIMK KOJJICKTUBHOM padoThI;

-  TMNPUMCEHCHUC JUCTAHIMOHHBIX O6pa3OBaTeJ'H)HI)IX TEXHOJIOTUH AJId OpraHu3anuun (bOpM TCKYyIIEro u
MIPOMEKYTOYHOTO KOHTPOJIS;

- yYBeNMYEHHE NPOMOJDKUTEIBHOCTH CHAa4d OOYYarolIMMCS WHBAIUIOM WIH JIMIOM C OrPaHHMYCHHBIMH
BO3MOXKHOCTSIMH 37I0pOBbsI (JOPM ITPOMEKYTOUHOM aTTeCTallMy O OTHOLICHUIO K YCTaHOBJICHHOM MPOAOJIKUTEILHOCTH UX
chavu:

- IPOAOJDKUTEIBHOCTH ClAYM 3a4éTa WM dK3aMeHa, NPOBOJMMOTO B IHMCBMEHHOH (opme, - He Ooinee dyem Ha 90
MUHYT;

- TPOJODKHUTEIBHOCTH HOATOTOBKM OOyYarolIerocs K OTBETYy HAa 3a4é€Te WIM JK3aMeHe, IPOBOAUMOM B YCTHOM
(dopme, - He 6osee yeM Ha 20 MUHYT;

- IPOJOJDKUTENILHOCTH BBICTYIUICHHUSI 00YYarOLIErocs Py 3alluTe KypcoBoil paboThl - He Oojee 4eM Ha 15 MUHYT.

[Tporpamma cocraBnena B coorBercTBHU ¢ TpeboBanusiMu ®I'OC BO u yueOHbIM rtaHOM 1o Hanpaeienuto 09.03.03
"Ipuknagnas napopmaTuka" u npoduiro noaroroBku "lpuknaanas nHpopMaTuka B 9KOHOMHUKE' .
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1. CooTBeTCTBHE KOMIETECHIHIA IJIAHUPYEMBIM pe3yJbTaTaM 00y4YeHHUs 0 NUCHUILINHE (MOAYJII0)

KOII U HANUMCHOBAHHC

HNHankaTopbl TOCTHKEHHS] KOMIETEHIHIT

OIIeHO‘lHI)le CpeacTBa TEKYIIEro KOHTPOJIsA

1 IPOTpaMMHUPOBATh 3a7a9i 00paboTKH
JIAHHBIX B MPEJMETHOI 00acTy,
pa3pabaTbIBaTh MPOCKT TECTUPOBAHHUS
MPOTPaMMBI.

Biageer HaBbIKAMHU OCYLIECTBIICHUS
TECTUPOBAHUS IIPOIPaAMM.

KOMIIETeHIIUH JJISl JAHHOM TUCIMILTHHBI U NPOMEKYTOYHOM aTTecTalu

[1K-2. Cniocoben 3HaeT cUCTeMy NPOrpaMMHUPOBAHUS HA Texymuit KOHTPOJB:

OCYIIECTBIIATD JEJI®OUW; npuHiunel pa3padoTku nporpamm; | JlaboparopHble paboThI 110 TEMam
TECTUPOBAaHUE IIPUHIUIBI ABTOHOMHOM ¥ KOMIUICKCHOM Tema 1. Texnonorust paboThl B BU3yaJIbHOM
KOMIIOHEHTOB OTJIaJIKU U TECTUPOBAHUS MPOTPaAMM. cpeze mporpaMMmupoBaHust. KommnoHneHTHas
nH(pOpPMAINOHHBIX Mozenb. MHTepdericHbIe KOMITOHEHTHI
CHCTEM. Ymeer pa3pabaTeiBaTh adropuTMEI pemeHns | Tema 2. O6paboTka TabIUIHOW HHPOPMAIIIH.

I'padmueckie Bo3amMoxHOCTH cpenst Borland
DELPHI. Pa6ora ¢ ¢aitmamu. O6paboTka
COOBITHIA. MBI U KJIaBHATypa

Tewma 3. TexHOIOTUS TPOEKTUPOBAHUS
npuiokeHul. BzanmoencTsusamu
TIPUIIOKEHNUH ¢ 6a3aMM TaHHBIX

Tema 4. ConpoBoKJeHHE TPOTPAMMHOTO
npoaykra. [IpoexTHas nesaTenbHOCTh

IIpomexyToUHast aTTECTAIIMS:
Oxzamen

IIK-5. crocoben
MIPUMEHSTh CHCTEMHBIN
MOOXOL U
MaTeMaTHYECKUE
METOIEI B
(dhopmanuzanyu
PELIeHUs! TPUKITAHBIX
3a7a4, B TOM YHCIIE
HHTEJUICKTYaIbHBIX.

3HaeT OCHOBBI CHCTEMHOT'O ITOJIX0/1a 1
MaTeMaTHYeCKHX METO/I0B IIPH
nporpammupoBanuu Ha JJEJIOU

Vmeer IMPUMCHATH MCTOABI CUCTCMHOT'O
noaxoJa 1 MaTeMaTUICCKUX MECTOJIOB ITPpU
PCUICHUY MMPUKIIAJHBIX 3a/1a4.

Bnageetr HaBbIKAMU CUCTEMHOIO IIOAX0JA U
MaTeMaTHYECKUX METOAOB B (pOopMaIH3aluu
peuleHus IPUKIAHbIX 3a1a4.

Texylmuil KOHTPOJIb:

TectupoBanue 1Mo Temam

Tema 1. Texaomorus paboTHl B BU3YAIbHOM
cpene nporpaMmupoBanusi. KommoneHTHast
Mozenb. MHTepdericHbIe KOMITOHEHTHI

Tema 2. O6paboTka TabNUIHON HHPOPMAIIHH.
I'paduueckie BoamoxHOCTH cpensl Borland
DELPHI. Pa6ora ¢ ¢aiinamu. O6padboTka
cOOBITHI. MBI U KJIaBHATypa

Tema 3. TexHONOTHS TPOESKTUPOBAHUS
npuioxeHu. BzaumoaeincteuamMu
TIPUIIOKeHNH ¢ 6a3aMM TaHHBIX

Tema 4. ConpoBoXIeHHE NPOTrPAMMHOIO
npoxykra. [IpoekTHast 1esTenbHOCTD
[TpomexyTouHas aTTecTanus:

Oxzamen

2. Kpurepuu oueHuBaHus c(pOPMHUPOBAHHOCTH KOMIIeTeH Mt

Komner 3auteHo He 3auTeHo
CHIHA Bbicokuii ypoBeHb Cpennmii ypoBeHb Hu3skuii ypoeHb Huske noporosoro
(0TJINYHO) (xopouo) (YAOBJ1eTBOPHUTEIBHO) YpPOBHSHA
(Hey10BJIETBOPHUTEJILHO)
IIK-2 3HaeT OTIIMYHO CHCTEMY | 3HaeT cucteMy | 3HaeT cuctemy He 3Haet cuctemy
MpOrpaMMHUpPOBaHHAs  Ha | IPOrPaMMHUPOBAHUS Ha | IpOrpaMMHMpOBaHUA Ha NporpaMMHUPOBaHHs Ha
JEJIDU; npuHiunel | JEJIOU; ocHoBHbIe | IEJI®U; oTnenbHbIE JAEJIOU; npuHIUIIBI
pa3paboTKu  TporpaMM; | MPUHINIIBI pa3paboTKu | MPHUHIMIBI pa3paboTKu pa3paboTKu Mporpamm;
MPUHIUIIEI  aBTOHOMHOMW | IPOrpamM; MPUHIUIBI | IPOrpamM, JOMycKas MPUHIUIBI aBTOHOMHOH U
U KOMIUIEKCHOM OTIajgKu | aBTOHOMHOM W | TUIWYHBIC OIIMOKU NPH KOMIUIEKCHOM OTJIAAKH U
u TECTUPOBaHUsS | KOMIUIEKCHOM OTJaAKM M | OTBETE HA BOIIPOC MU TECTUPOBAHUS IPOrpaMM
porpamMmm TECTUPOBAHUS IPOrpaMM pelIeHNH NOCTaBIEHHON
3aJauu
Ymeer  paspabaTbiBaTh | YMeeT paspabaTbiBaTh | YMmeer paspabateiBath | He ymeer pazpabarsiBaTh
AJITOPUTMBI  PEHICHUA U AJITOPUTMBI peuICcHuA )5 AJITOPUTMBI  PCHICHUA H AJITOPUTMBI PEHICHUA U
MporpaMMHUpPOBATh MporpaMMHUpPOBAaTh  3aJa4d | IPOrpaMMHUPOBATh 3aJa4dd | IIPOrpaMMHUPOBATH 3a1a4K
3a1aun 00paboTkn | 0OpabOTKM  JaHHBIX B | 00pabOTKM  JaHHBIX B | 00pabOTKM JaHHBIX B
JMAHHBIX B TPEIMETHOW | MpeaMETHOM obnacTu, | MpeaMeTHOM obyacTH, | MpeaMeTHOU 00JacTH,
obmacTtu, paspabareiBaTh | pa3padaTbIBaTh MPOEKT | pa3pabaThiBaTh MPOEKT | pa3pabaThiBaTh MPOEKT
MPOEKT  TECTUPOBAHMS | TECTUPOBAHMS IPOTPAMMBI, | TECTHPOBAHUS TECTHPOBAHUS IIPOTPAMMBI
IIPOrpaMMBbl JIOITycKass HE3HA4YMTENbHbIE | IPOrPAMMEIL, JommycKas
OUIMOKM TpU OTBETe HA | TUNMYHBIE OIIMOKH IIpH
BOIPOC  MAM _ pEIIEHHM | OTBETE HA BONPOC HIH




MIOCTaBJICHHON 3a1a4u pellleHuH  IOCTaBJIEHHOM
3aauu

Bnaneer HaBblkaMu | Bmageer OCHOBHbIMU | Brmaneer ornensHeIMU | He BrajeeTr HaBBIKaMu
OCYIIECTBICHUS HaBBIKAMH OCYIIECTBIICHUS | HABBIKAMU OCYIIECTBIICHHS
TECTUPOBAHUS IPOTPAaMM | TECTUPOBAaHHWA  NPOTPaMM, | OCYLIECTBICHHUS TECTUPOBAHUS IPOTPAMM

JOIyCKasi HE3HAYUTENbHBIE | TECTUPOBAHMS IPOTPaMM,

OmMOKM TP OTBETE Ha | JOIMycKas TUIHYHBIC

BONIPOC ~ WM  PCIICHWH | OMMOKH TpH OTBETE Ha

TIOCTABJICHHOH 3a7a4H BONIPOC WM  PEIHICHUH

MOCTaBJICHHOM 3a1a4um

IIK-5

3HaeT OTVINYHO OCHOBBI
CHUCTEMHOI0 IIOX0Ja U
MaTeMaTHYECKHUX
METOJIOB IIpH
IPOrpaMMHUPOBAHUU HA
JEJIOU

3HAeT OCHOBLI CUCTEMHOI'O
MOAXO04a U OTAEIbHBIX
MaTeMaTHYECKUX METOLOB
MIPH IPOTrPaMMHUPOBAHUH Ha
JAEJI®U, nonyckas
HE3HAUYUTEIbHBIE OIIUOKHU
TIPU OTBETE Ha BOIIPOC HIIH
peIIeHIH MOCTaBICHHON
3aa4

3HaeT 0OCHOBBI CHCTEMHOTO
[OIXO0/a U OTAEJIBHBIX
MaTeMaTHYECKUX METOIOB
MPU IPOTPAMMHUPOBAHUT
Ha JIEJI®U, nonyckas
THUIIUYHBIC OHII/IGKI/I HpI/I
OTBETE Ha BOIIPOC HIIN
pEIICHIH OCTABICHHON
3a1a4ud

He 3HaeT 0CHOBEI
CHCTEMHOIO IIOAX0/1a K
MaTEMAaTHYSCKUX METOIOB
MIpU IPOrPaMMUPOBAHUH
Ha JIEJI®OUN

YMeeT npuMeHsTh
METOJIBI CHCTEMHOTO
noaxona u
MaTeMaTHYECKHUX
METOJI0B IIPU PEUICHUU
TIPUKJIAJHBIX 3aa4

YMeeT npuMeHATh METOIBI
CHCTEMHOI'0 MOAXO01a U
OTHENbHBIX
MaTeMaTHYECKUX METOI0B
MIPU PEUICHUN TPUKIIATHBIX
3a/1a4, IOMycKas
HE3HAYHUTENBHBIE OIIMOKU
IIPHU OTBETE HA BOIMPOC HJIH
pELlIEeHNH TOCTaBICHHON
3a71a4

YMeeT MpUMEeHSITh METOIbI
CHCTEMHOT'0 IT0IX0/1a 1
OTHEITbHBIX
MaTeMaTHYECKUX METO/I0B
IIPU pEIIeHUN
MIPUKJIAIHBIX 3a/1a4,
JIoITycKast THITMYHBIE
OIIMOKM IMPU OTBETE Ha
BOTIPOC WU pEIICHHH
TIOCTABJIEHHOH 3a1a4n

He ymeer pa3pabatsiBaTh
MIPUMEHSTH METOJIbI
CHUCTEMHOI'0 IOJX0Ja U
MaTeMaTHYeCKUX METOJIOB
MIPU PEIICHUN
MPUKJIATHBIX 3a7a4

Brnaneer HaBBIKaMH
CHCTEMHOT'0 TT0/IX0/1a 1
MaTeMaTHIeCKUX
METO/IOB B
(bopManu3anum pemeHus
TIPUKIIAHBIX 33724

Brnaneer HaBBIKaMH
CHCTEMHOTO 1TOJIX0/1a 1
OTAENBHBIX
MaTeMaTH4eCKNX METO/IOB B
(opManu3anyu pemeHuns
TIPUKIIaAHBIX 3a]a4,
JIOITyCKasl He3HAYNTEIbHbBIE
OLINOKM IPU OTBETE Ha
BOTIPOC WU PEIICHUH
NIOCTaBJICHHOM 3aJ1aul

Bnanmeer HaBeIKaMu
CHCTEMHOIO MOJIX0/1a U
OTHENBbHBIX
MaTeMaTHYEeCKUX METOIOB
B (hopMaITU3aINH PEIICHHUS
MIPUKIIAIHBIX 33134,
JIOTTyCKasi THITUYHbIE
OIMOKY MPU OTBETE Ha
BOMPOC WU PEIIeHUN
MOCTaBJIEHHON 3aJa4u

He Bnageer HaBbIKaMH
CHCTEMHOT'0 IT0/IX0/1a 1
MaTeMaTHYECKHX METO/I0B
B (OpMaIIM3alNH PELICHUS
TPUKJIAIHBIX 33739

3. Pacnipenesienne oneHOK 32 GOPMBI TEKYIEro KOHTPOJISI U IIPOMEKYTOYHYIO aTTECTAIHIO

9 cemectp:

Tekylmuii KOHTPOJIb:

JlabopaTopHbIe pabOTHI IO TEMaM

Tema 1. Texnonorus paboTsl B BU3yalIbHOM cpese nporpamMmmupoBanus. Kommnonentnast monens. MHTepdeiicHbie
KOMIIOHEHTEI

Tema 2. O6paboTka Tabmuuanoi nHPopmaruu. [ padpuaeckne Bozmoxkaoctr cpenbl Borland DELPHI. Pa6ota ¢ daitnamu.
O06paboTka coOpITHI. MBI 1 KITaBHATYPa

Tema 3. TexHOIOTHS TPOSKTUPOBAHMS IPUIIOKEHNUH. B3anMoaeHCTBISIMI TIPMITOXKEHUH ¢ 6a3aMu TaHHBIX

Tema 4. ConpoBo/IeHHE IPOTPAMMHOTO POAYKTa. IIpoeKTHas 1eATeTbHOCTh

TectupoBanue

Tema 1. Texnonorus paboTsl B BU3yallbHOM cpese nporpaMmmupoBanns. KommnoneHTHast mojens. MHTepdeticHbie
KOMITOHEHTBI

Tema 2. O6paboTka Tabnmunol nHpopmarmu. ['paduueckue Bo3moxxHocTn cpeasl Borland DELPHI. Pa6ora ¢ daiinamu.
O06paboTka coObITHH. MBIIIL U KITaBUATypa

Tema 3. TexHosOrusl TPOSKTUPOBAHMUS NIPHIIOKEHUH. B3anMoaecTBUsIMH IPHIIOXKEHHH ¢ 6a3aMu TaHHBIX

Tema 4. ConpoBoxeHHE IPOrPaMMHOrO NpoaykTa. IIpoekTHas AeATeNIbHOCTh

BrimonHeHne KakJOro OIEHOYHOTO CPEICTBAa OICHWBASTCS IO INKaje: OTIMIHO, XOPOIIO, yIOBIECTBOPHTEIBHO,
HEYJOBJICTBOPUTEIHHO.



061112151 OIICHKa 3a TCKyHII/Iﬁ KOHTPOJIb ONPEACTABJIACT coboit Cp€aHCC 3HAYCHUC MCIKAY IMOJTYUYCHHBIMU OLICHKAMU 3a
BC€ OLICHOYHBIC CPEACTBA.

IIpomexxyTounas aTTecTanus — SK3aMeH.

BeinosiHeHNe KaXIO0To 3afaHus 3a MPOMEXYTOUHYIO aTTECTAllMI0 OIEHUBAETCS IO IIKaJle: OTIMYHO, XOpOLIO,
YOBIETBOPHUTEIHHO, HEYAOBIECTBOPUTEIIBHO.

OOmas omeHKa 3a MPOMEXYTOUHYIO aTTECTALUIO MPEACTABISIET cOOON CpemHee 3HAUCHHWE MEXIY MOIyYCHHBIMU
OILIEHKAaMU 3a BCE OLIEHOYHBIE CPEJICTBA MPOMEKYTOUHON aTTECTALIUH.

B cirygae HEBO3MOXHOCTH yCTAaHOBJICHHSI CPEIHETO 3HAUCHMS OLICHKH 32 IIPOMEKYTOIHYIO aTTECTALMIO (HAaIIpuMep,
«XOPOIIOY» WM «OTJIMYHO»), HTOTOBasl OIICHKA BBICTABILSIETCS 3K3aMEHATOPOM, MCXOJs M3 MPUHILUIA CHPABEUIMBOCTH H
OeCIpUCTPACTHOCTH HAa OCHOBAHHWH OOINETO BIIEYATICHUS O KAa4eCTBE W JOOPOCOBECTHOCTH OCBOCHHSA OOYJarOIINMCS
JUCIUIUIUHBI (MOIYJIS).

Buns! oneHok:

Jas 3k3amena
OTiau4HO.

Xopouio.

Y I0BIETBOPUTENBHO.
HeynosnerBopurenbsHo.

4. OueHO4YHBIE CPEACTBA, MOPSAOK HX NPUMEHEHHS U KPUTEPHH OLICHHBAHUA

4.1. OueHo4HbIE CPEICTBA TEKYLIEro KOHTPOJIS

4.1.1. JIaGopaTopHbIe padoThI

Tema 1. Texnonorust paboThl B BU3yalIbHOI cpejie mporpaMmupoBanus. KommnoneHTHast mojens. MHTepdelicHbIe
KOMIIOHEHTHI

Tema 2. O6paboTka TabnuuHol nHpopmMarmu. ['paduueckue Bo3moxxHoctu cpensl Borland DELPHI. PaGora ¢ daiinamu.
O0paboTka coObITHH. MBIIIL U KITaBUATypa

Tema 3. TexHosIOrHsl TPOSKTUPOBAHMUS MPHIIOKEHUH. B3anMoaecTBUsIMH IPHIIOKEHHI ¢ 6a3aMu TaHHBIX

Tema 4. ConpoBoxkeHHE IPOrPAMMHOTO NpoayKTa. IIpoeKkTHas AeATENbHOCTh

4.1.1.1. Ilopsaaok npoBeIeHN.

JlaboparopHsle pabOThI TPOBOJATCS B Yachl ay AUTOPHON paboOTHI.

[epen BbIMONHEHNEM Ka)XJ0H pabOTHI CTYIEHTHI-0AaKaIaBPhI JOJDKHBEI POopadoTaTh COOTBETCTBYIOIINM MaTepual,
UCTIONb3Ysl KOHCTIEKTHl TEOPETHUECKHUX 3aHATHH, MEPHOANYECKUE U3/1aHHs, YIeOHO-METOANIECKHE TI0COOns M yIeOHNKH.

ITo okoHUYaHUM 3aHATHIT CTYAECHTHI 0QOPMIISIOT OTHET 110 KaxJ10i paboTe, coOIIo1ast CIeAyIoNyIo hopMy:

e HaumMeHOBaHHE TEMBI;
Hens paboTsr,
3anaHue U coiep>KaHue BRITIOJIHEHHOH padoThI,
[TuceMeHHBIE OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.
BrIBoBI IO TIpOIENIaHHOM paboTe.

e  CIIHCOK HCTOIb30BaHHBIX HCTOYHUKOB.
4.1.1.2 Kputepuu oueHMBaHus

OneHka «OTJIHYHO» CTABHUTCH, €CJIH 00y4aloIUIics TPOJEMOHCTPHPOBAI BEICOKUI YPOBEHb OCBOEHHSI HAaBBIKOB,
JIOCTATOYHBIN JUIS YCHEUTHOTO PEIIeHHs 3a/1ad TPo(eCcCHOHATLHON AeATETbHOCTH.

OneHka «X0pomo» CTABUTCH, €CIH 00y4Yalomuiics IpoJeMOHCTPUPOBAl XOPOUINH YPOBEHb OCBOCHHS HAaBBIKOB,
JIOCTATOYHBIN JUIA PEIIeHHs O0JIbIeH YacTH 3a/1a4 NPoeCcCHOHATILHOM AeSTeIbHOCTH.

OneHka «yI0BJIETBOPUTEJBHO» CTABUTCSH, €CJAH 00ydaroummiics NPOJeMOHCTPHPOBAT YIOBIETBOPHUTEIBHBIN
YPOBEHb OCBOEHHSI HABBIKOB, TOCTATOYHBIH IS PEIICHUS OTACIBHBIX 33134 MPO(EeCCHOHATBHOMN 1A TeTEHOCTH.

Ounenka «HeYJA0BJIETBOPUTEIbHO» cTaBUTCS, ecau o0yuyarommiics MIPOAEMOHCTPHUPOBAI
HEYJOBJICTBOPUTEIFHBIA YPOBEHb OCBOCHHS HABBIKOB, HEJAOCTATOYHBINA ISl pemeHus 3axad MpodeccHoHaIbHON
JIeSITETTBHOCTH.
4.1.1.3. ConepsxaHue OLIEHOYHOI'0 CPeACTBA

JlaGopaTopHnas padora 1. JIuHeiiHbIe IPOrpaMMbI
Hanmmute nporpammy Ui pacdeTa mo aAByM ¢opmynaM. [IpenBapuTebHO MOATOTOBETE TECTOBBIE NMPUMEPHI C
TIOMOIIBIO KAIBKYJITOpa (pe3ybTaThl BEIYUCICHUS 10 00enM (GopMyiiaM JOIDKHBI cOoBNaiaTh). Mcenonesyiite kinacc Math,
conepxanuii Matemarinaeckue Gyskun DELPHI. Metoabl, oTcyTcTBYIONIHE B KIacce, BRIPA3UTe Yepe3 UMEIOIHECH.
Bapuanumut 3a0anuii:
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JlaGopaTtopHas pa6ora 2. Pa3BeTBiIsIIONIMeCs BEIYACIUTEIbHBIC TPOLECCHI
3aganne. Boruucaurs 3HaueHne pyHKIUM
Bapuanmur 3a0anuil:
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3ananmne 2. [lonmagaHue TOYKHA B 3aIITPUXOBAHHYIO 00J1aCTh

Hanucate mporpammy, KOTOpas OIMpPEACNSET, MOMAAaeT M TOYKa C 3aJaHHBIMH KOOpDAWHATAMH B 00JACTh,
3aKpaIllCHHYIO Ha PHUCYHKE CEPBIM IBETOM. Pe3ysbTaThl pabOThI IIPOTPaMMBbI BEIBECTH B BUJIE TSKCTOBOTO COOOIICHUS.
Bapuanmur 3a0anuii:
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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 CHaOIUTh 3aroJIOBKOM U IIAINKOM.
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 TaOJHMIBI 3HAUCHUS (YHKIIUH, 3aJaHHON ¢ TIoMomIsio psiaa Tefinopa, Ha
HHTEPBAJIE OT Xyau 10 Xxon € IIATOM UX ¢ TOUHOCTBIO €. Tabiuily CHAGIUTH 3aroJIOBKOM H Inankoit. Kaxkmas ctpoka Tabiuis!
JIOJDKHA COZIepKaTh 3HaYeHUE apryMeHTa, 3HadeHUe (QYHKIIMH M KOJIMYECTBO IIPOCYMMHUPOBAHHBIX WICHOB Psija.

Bapuanmut 3a0anuii:
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JladopaTopHas pa6ora 4. I[IpocTeiimime Kiaaccsl

—(x+

NI

Kaxpiit pa3pabarbiBaeMblii KJ1acC MOJKEH, KaK MPaBHIO, COJCPKATh CICAYIOIIUE JJIEMEHTBI: CKPBIThIC MO,
KOHCTPYKTOpBI C TapamMeTpaMu M 0Oe3 mapamMeTpoB, METOHbl, CBOWCTBAa. MeTonabsl M CBOICTBA IOJKHBI 00ECHEYMBATH
HEMPOTHBOPEUYUBBIH, MOJHBIH, MUHUMAIbHBIA U ymoOHBIH uHTepdeiic knacca. [IpH BOSHUKHOBEHHUH OLIMOOK OJKHEI
BLIGpaCI)IBaTLC)I HCKJIKOYCHUS.

B nporpamme 10/KHA BBITIOJTHATHCS TIPOBEPKA BCeX Pa3pabOTaHHBIX 3JIEMEHTOB KiIacca.
3ananue.

Onucath KJIacc, pPealnu3yroluil ACCATHYHBIA CUETYMK, KOTOPBIA MOXKET YBEIHMYHBATH HJIM YMEHBIIATH CBOE
3HAYCHHUEC HA eI[I/IHI/IHy B 3aJaHHOM Oualla30HE. HpeHyCMOTpeTB UHUIHUAJIIN3AIIUK0 CYCTYUKA 3HAYCHUAMU I10 yMonanmo u
MPOU3BOJIbHBIMU 3HaueHHUsAMH. CUETUYHK MMEET [BA METO/A: YBEJIMYCHUS U YMEHBIICHUS, — U CBOWCTBO, MO3BOJISIONICE
HOHy‘II/ITL €ro TeKyulee COCTOSAHHUC. HpI/I BBIXO/C 3a I'paHI/IIH)I JuariadoHa BBI6paCBIBaIOTC§[ HUCKJIIFOUCHUA.

Hanucats nporpaMmy, IeMOHCTPUPYIOIIYIO BCe pa3pab0TaHHbIE JIEMEHTHI KI1acca.

Bapuanumut 3a0anuii:

BapuanT 1

OnucaTth Ki1acce «1BEeTHast Touka». st TOUKK 3aJat0TCsl KOOPAUHATHI U LBET. LIBET onmuchIBaeTcs ¢ HOMOIIbIO TpEX
COCTaBIISAIOMUX (KpacHBIH, 3eNeHblid, cuHuil). [IpenycMoTpeTh pa3nuyHbie METObl HHUIMATN3AIUN 00bEeKTa C MPOBEPKOI
JIOIYCTUMOCTH 3HadeHWi. JlOmyCTHMMBIM [Hana3oHOM Ul KaxJIol coctapmsomend seuasercs [0, 255]. B ciyuae
HEJIOMYCTUMBIX 3HAYeHHH TOJIeil BEIOpachIBaOTCs UCKIIOUeHHs. OnrcaTh CBOWCTBA JIJIs TTOJyYEHHUsT COCTOSHUS 00BEKTa U
METOJI UBMEHEHUS 1IBETA.

Hamnucats nporpammy, JI€eMOHCTPHPYIONIYIO BCE Pa3pabOTaHHBIE SJIEMEHTHI Kilacca.

Bapuanr 2

OnucaTh Kiace, peaju3yrolui MIeCTHAAIATEPUIHBI CUYETYNK, KOTOPHIA MOXKET YBEJIMYUBATh WM YMEHBIIAThH
CBO€ 3HAYCHHE Ha EAMHHUIy B 3aJaHHOM JAuamnaizoHe. [IpexycMoTpeTb MHMLIMAIU3ALUI0 CYETYHMKA 3HAYEHUSAMH II0
YMOJTYaHHIO W TPOU3BOJILHBIMY 3HaUEHUSIMU. CUETIYUK UMEET JIBa METO/IA: YBEIMUESHHS M YMEHBIIICHUS, — U CBOWCTBO,

MO3BOJISIIOIIEE TIONYYHUTh €ro TEKyllee CcocTosiHe. [Ipu BBIXOJE 3a TPaHUIBI JHANa30HAa BBHIOPACHIBAIOTCS
HCKITIOYESHHUSI.

Hanmcats nporpammy, IeMOHCTPUPYIOIIYIO BCEe pa3paOb0TaHHBIC JIECMEHTHI KiIacca.

Bapunant 3

OnwmcaTe KJIAcC, MPENCTABISIOIIMNA TPEYroidbHUK. IIpeaycMOTpeTh METOIbI Il CO3JaHusi OOBEKTOB,
MepeMeIeHusT Ha TUIOCKOCTH, U3MEHEHUS Pa3MepOB M BpAIllCHHUs HA 3aJlaHHBIA yroi. OmucaTh CBOMCTBA ISl TIOMyUSHUS
cocTostHUs 00beKTa. [Ipi HEBO3MOXKHOCTH OCTPOCHUS TPEYTOJIbHUKA BBIOPACHIBACTCS UCKITFOUCHUE.

Hanmcats mporpammy, IeMOHCTPUPYIOIIYIO BCE pa3paboTaHHBIE 3JIEMEHTHI Kiacca.

Bapuanr 4

ITocTpouTs ommcaHue Kiacca, COIEpXKAmero WHPOPMALIHKIO O IOYTOBOM ajgpece opraHm3anuu. lIpemycMoTpeTsh
BO3MOXHOCTh Pa3/ieIbHOI0 U3MEHEHHUSl COCTAaBHBIX YacTed ajapeca W MPOBEPKU AOMYCTHUMOCTH BBOJUMBIX 3HaueHUil. B
ciTy4ae HeJJOITyCTUMBIX 3HAUCHHUH MOJICH BEIOPACHIBAIOTCS NCKITIOUCHHS.



Hanucats nporpaMmy, 1eMOHCTPUPYIOLIYIO Bce pa3pab0oTaHHBIE 3JIEMEHTHI Kilacca.

Bapuanr 5

CocTaBUTh OMMCaHHE Kiacca s MPEACTaBICHUS KOMIUIEKCHBIX umceld. OOecneuuTh BBINOJIHEHHE ONeparyii
CII0>KEHUS], BBIUUTAHNS U YMHOXKEHHUS KOMIUIEKCHBIX YUCEIL.

Hamnucats nporpammy, JEMOHCTPHPYIOIIYIO BCe pa3paboTaHHBIE 3IEMEHTHI Kilacca.

Bapuanr 6

CocTaBUTh OMNMCaHUE Kacca A BEKTOpa, 3aJJaHHOTO KOOPAMHATAMU €T0 KOHIIOB B TPEXMEPHOM IPOCTPAHCTBE.
OOecrieunTh OMEpALMM CIIOKEHUS W BBYUTAaHHA BEKTOPOB C IOJyYCHHEM HOBOTO BEKTOpa (CyMMBI MM Pa3HOCTH),
BBIYMCIICHUS CKAJIIPHOIO IIPOU3BEACHHUS IBYX BEKTOPOB, JUIMHBI BEKTOPA, KOCUHYCA yIJla MEKIY BEKTOPAMU.

Hanmcats nporpaMmy, 1€MOHCTPHPYIOLIYIO Bce pa3pab0TaHHBIE 3JIEMEHTHI Kilacca.

Bapuanr 7

CocraBuTh ONHMCaHWE KiIacca MPSIMOYTOJIbHHUKOB CO CTOPOHAMH, NApaUICHBHBIMH OCSAM KOOPAWHAT.
IIpenycMOTpeTh BO3MOXKHOCTH II€PEMELICHUS INPSMOYIOJbHUKOB HA IIJIOCKOCTH, H3MEHEHUE pPa3sMEpPOB, IMOCTPOCHUE
HaMMEHBIIErO MPSAMOYTOJIBHUKA, COJAEPXKALIET0 ABAa 3aJaHHBIX MPSIMOYTOIbHHMKA, M HPSAMOYTIONbHHKA, SBISIOLIETOCS
o01eit yacTpio (MepeceyeHneM) IByX MpsSMOYTOJIbHUKOB.

Hanmcats nporpaMmy, 1eMOHCTPHPYIOLIYIO Bce pa3pab0oTaHHBIE 3JIEMEHTHI Kilacca.

Bapnant 8

CocTaBuTh ONUCaHME Kiacca Ais NpeAcTaBleHUs Oathl. IIpemycMOTpeTh BO3MOXKHOCTH YCTAHOBKH JaThl H
U3MEHEHHs €€ OTACNBbHBIX Moiyiell (roj, Mecsl, JIeHb) C MPOBEPKO MOMyCTHMMOCTH BBOAUMBIX 3HaueHHH. B ciydae
HEJIONyCTUMBIX 3HAa4YeHWH Toseil BBIOpackiBaloTcs HCKmodeHUs. Co3mgaTh METOAbl W3MEHEHHS [aThl HA 3aJaHHOE
KOJINYECTBO JHEH, MECALEB U JIET.

Hanmcats nporpaMmy, 1eMOHCTPUPYIOLIYIO Bce pa3paO0TaHHbIE 3JIEMEHTHI Kilacca.

Bapnant 9

CocTaBuUTh ONUCAHKE KIacca AJI NpeACTaBlIeHUs BpeMeHH. [IpelycMOTpETh BOZMOKHOCTH YCTAHOBKU BPEMEHH H
HM3MEHEHHUs ero OTAENBbHBIX MoJiel (4ac, MHHYTa, CEKyHJa) C MPOBEPKOIl TOIMyCTUMOCTH BBOJIMMBIX 3HaYeHHH. B ciyudae
HEJIONyCTUMBIX 3HAUCHHWH IoJiel BBIOpachiBaloTcs HCKitoueHHs. Co3paTh METOJbl M3MEHEHHS BPEMEHHM Ha 33/laHHOe
KOJIMYECTBO YaCOB, MUHYT U CEKYHI.

Hanmcats nporpaMmy, 1eMOHCTPUPYIOLIYIO Bce pa3pab0oTaHHBIE 3JIEMEHTHI Kilacca.

BapuanTt 10

COCTaBUTh ONIMCAHHUE KJIacca MHOTOUIEHa BUaa ax? + bx + ¢. TIperycMOTPETh METO/IbI, PEaU3y IOIIHE:

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

i OTIEpalMIO CIIOXKEHHS, BBIYUTAHWA M YMHOXXEHHS MHOTOWICHOB C TIOJy4eHHEM HOBOTO OOBEKTa-
MHOTOUJICHA;

i BBIBOJ] HA 3KPaH ONHCAaHUS MHOTOUJIEHA.

Hammcats mporpammy, JeMOHCTPUPYIOIIYIO BCe pa3pabOTaHHBIC 3JIEMEHTHI Kiacca.

Bapuanr 11

Omnwcats Kiace, MPeICcTaBIIONIMNA TPEYroIbHUK. [IpefycMOTpeTh METOIBI sl CO3aHMsI OOBEKTOB, BEIYUCICHHS
IIomaa, nepuMeTpa U TOYKH TMECPECCUYCHUSA MEIUAH. Omuncath CBOMCTBa A TIOJTYYCHUSL COCTOSIHUA 00BEKTA. le/l
HEBO3MOXHOCTH TIOCTPOCHUS TPEYTOIBHUKA BRIOPACHIBACTCS UCKITFOUCHHE.

Hanmcats nporpammy, IeMOHCTPUPYIOIIYIO BCE pa3paboTaHHBIE 3JIEMEHTHI Kiacca.

Bapuanr 12

OnucaTth KJIacc, MPeACTaBISIOMUNA Kpyr. [IpemycMoTpeTh METOABl sl CO3JaHUS OOBEKTOB, BBIUYMCIICHHS
Iouaau Kpyra, JJIMHBl OKPY>KHOCTH W NPOBEPKU NONajaHUs 3aJaHHOM TOYKM BHYTpb Kpyra. Omucatb CBOMCTBa AJIs
MIOJIy9IEHHUSI COCTOSTHUS 0O0BEKTA.

Hammcates nporpammy, IeMOHCTPUPYIOIIYIO BCEe pa3paOb0OTaHHBIC JIEMEHTHI KiIacca.

Bapuant 13

Onwcats Kiacc s pabOTBI CO CTPOKOH, IMO3BOJIAIONICH XPAHUTh TOJIBKO JBOMYHOE YHCIIO M BBIIOIHSATH C HUM
apudpMeTHIecKue ormepanuu. [IpeaycMoTpeTh WHHIMATU3ANWI0 C TPOBEPKOM OMyCTUMOCTH 3HadeHWi. B cimydae
HEJIOMYCTHMBIX 3HAUCHHI BEIOPACHIBAIOTCS UCKITFOUCHUS.

Hanmcats mporpammy, IeMOHCTPUPYIOIIYIO BCE pa3pabOTaHHBIEC HIIEMEHTHI Kilacca.

Bapuaur 14



Onucartsp Knacc apodel — paloHaIbHBIX YKCEl, SIBJSIONIMXCS OTHOIICHHEM JIBYX LIEJBIX yKcel. [IpenycmoTpers
METO/IbI CIIOXKEHUSI, BBIYUTAHUS, YMHOXKEHHS U JICTICHUS JPOOEH.

Hamnucats nporpammy, JEMOHCTPHPYIOIIYO BCe pa3paboTaHHBIE 3JIEMEHTHI Klacca.

Bapuanr 15

Onucate Kiacc «dailin», conepkamuii cBeaeHus o0 UMEHH, Aare co3jaHus W jumHe daina. [Ipexycmorpers
MHULMANIA3AlMI0 C TPOBEPKOW [ONMYyCTUMOCTU 3HadyeHUM mojieil. B cilydae HeoomyCTHMMBIX 3HA4Y€HUH MoJied
BhIOpackIBatoTCs uckimoueHus. Onucath Meton no0aBiieHHs MHGOPMALMK B KOHELl (aina M CBOMCTBA JUIsl IOJIyYCHUS
COCTOSIHUS (aiiia.

Hamnucats nmporpammy, JEMOHCTPHPYIOIIYO BCe pa3paboTaHHBIE 3IEMEHTHI Klacca.

Bapuanr 16

OnucaTh Kilacc «KOMHATay, COJAEpKallUil CBEAEHUs O MeTpake, BBICOTE IOTOJIKOB M KOJIMYECTBE OKOH.
[IpenycMOTpeTs MHULMANIHU3ALMIO C IPOBEPKONW AOMYCTHUMOCTH 3HAYEHUH Mosied. B cimyyae HENOMyCTUMBIX 3Hau€HUH
nojiel BbIOpachIBarOTCsl MCKModeHus. OnucaTh METO/ABI BBIYMCICHMS IUIOIAIM W OObeMa KOMHATBl W CBOWMCTBA IS
MIOJTyYeHHSI COCTOSHUS 00BEKTa.

HanucaTs nporpammy, 1eMOHCTPUPYIOIIYIO BCE pa3paboTaHHBIE 3JIEMEHTHI Kacca.

Bapuanr 17

OmucaTh Kilacc, TPEACTABISIONINK HETMHEWHOE ypaBHeHMe Buaa ax —cos cos (x) = 0. Omwmcats MeTof,
BBIUMCIIAIONINN peIIeHHe TOr0 YpaBHEHHs Ha 33aJaHHOM HHTEpBaJleé METOJOM JeJleHHus momonaMm (cM. pasgen «lluki c
nmapaMmerpoM for») M BRIOpachIBalOIIMi MCKIIOYEHHE B CIydae OTCYTCTBHSA KOpHs. OmmcaTh CBOWCTBA AJISL MOJYYEHUS
COCTOSTHHSI OOBEKTA.

Hanmcats nporpaMmy, 1eMOHCTPHPYIOLIYIO Bce pa3pabOoTaHHBIE 3JIEMEHTHI Kilacca.

BapunanT 18

OnucaTh Kiacc, TPEACTABISAIONMI KBaApaTHOEe ypaBHeHMe Buaa ax” + bx +c¢ =0. Omucats MeTon,
BBIYHCIISAIONIMN pPEIIeHHe 3TOTO0 YPaBHEHUsI M BHIOPACHIBAIONIMH HCKIIOYEHHE B Clydae OTCYTCTBUs KOpHeil. Omucarb
CBOMCTBA JUIS TIOJTyYCHHUS COCTOSIHUSI 00BEKTa.

Hamnucats nporpammy, JEMOHCTPHPYIOIIYIO BCe pa3paboTaHHBIE JIEMEHTHI Kilacca.

Bapuaur 19

OmnmcaTh KJIacc «IpOLEeccopy, COAEPIKAIINil CBEICHHUA, O MapKe, TAKTOBOH 4acToTe, 00beMe K3IIa U CTOMMOCTH.
[MpexycMoTpeTh MHUIMANIM3ALMIO C NPOBEPKON JOIMYCTUMOCTH 3HAa4eHHH mojied. B ciydae HenOmyCTHMBIX 3HAYECHUH
noJieit BI)I6paCBIBaIOTCSI uckiodyenus. OnucaTh CBOMCTBA JJIA IOJTYUYE€HUST COCTOSTHUA o0beKTa.

Omnucatp KIacc «MaTepHUHCKas IIaTay, BKIIOYAIONIMI KJIACC «IIPOIECCOp» M 00BEM YCTaHOBICHHON ONEepaTUBHOMN
mamsaty. [IpengycMoTpeTs MHHUIMAIM3AaLMI0 C TPOBEPKON MOIMYCTUMOCTH 3HAueHHH mons obObema maMatu. B ciydae
HEJIOITYyCTUMBIX 3HAUEHMH I10JIs1 BRIOpachkIBaeTCs HCKMoYeHue. Onucarh CBOWCTBA ISl MOTYUYEHHS COCTOSIHUS 0OBEKTa.

Hamnucats nporpammy, JeMOHCTPHPYIOIIYIO BCe pa3pabOTaHHBIE JIEMEHTBI KJIACCOB.

JladopaTopHasi pa6oTta 5. OgHOMepHbIe MACCUBBI
3aganne.
B OOJHOMECPHOM MACCHUBE, COCTOANIEM M3 N BEHICCTBCHHBIX 3JIECMEHTOB, BBIYUCIINUTD:
(] CYMMY TIOJIOKHMTENBHBIX 3JIEMEHTOB MacCHBa;
a IIPOU3BEACHUEC DJIEMCHTOB MACCHBAa, PACIIOJOKCHHBIX MEXIY MAaKCUMaJIbHBIM II0 MOAYJIIO U
MHUHHAMAJIBHBIM 110 MOJTYJIIO 3JIEMEHTAMHU.
yHOpH}]O‘II/ITB JJIEMEHTBI MacCuBa I10 y6I)IBaHI/I}O.
Bapuanmul 3a0anuii:
Bapuanr 1
B onHOMEpHOM MaccHBe, COCTOSIIEM M3 N BEIIECTBEHHBIX JIEMEHTOB, BEIYHCIINTD:
U cymMy OTpUIATENIBHBIX 3JIEMEHTOB MacCHBa;
U mnpousBeneHne 31€MEHTOB MACCHBa, PACIIOIOKEHHBIX MEXIY MAaKCUMAIBHBIM U MUHUMAJILHBIM 3JIEMEHTaMHU.
YIopsagounTh 3IEMEHTH MacCHBa IT0 BO3PACTaHHIO.
Bapuanr 2
B omHOMEpHOM MaccuBe, COCTOAIIEM M3 N BEIIECTBEHHBIX 3JIEMEHTOB, BEIYUCIHUTD:
U mnpousBeneHHE MOJOKUTEIBHBIX 2JIEMEHTOB MacCHBa;

a CYMMY 3JICMCHTOB MacCHBa, paClOJIOKCHHBIX 10 MUHUMAJIbHOT'O 3JICMCHTA.



VYHOpSIIOYUTE MO0 BO3PACTAHUIO OTACIBHO 3JICMCHTHI, CTOSIIME HA YCTHBIX MECTaX, W IJIEMCHTHI, CTOSIIUC Ha
HEYETHBIX MECTaX.
Bapnant 3
B omHOMEpHOM MaccHBe, COCTOAIIEM U3 N [IETOYNCICHHBIX 3JIEMEHTOB, BEIIHCIUTD:
U npowusBeneHUE 3IEMEHTOB MacCHBA C YETHBIMU HOMEpaMH;
U cyMMy 3JIeMEHTOB MacCUBa, PACIIOIOKCHHBIX MY MEPBBIM U MOCICTHUM HYJICBBIMU 3JICMEHTAMH.
IIpeobpa3oBaTh MaccuB TaKUM 00pa3oM, YTOOBI CHaYaIa Paclojarairuch BCE MOJIOKUTEIBHBIE SJIEMEHTHI, a TOTOM
— BCE OTPUIIATEIbHBIC (3JICMEHTBI, PABHBIC HYJIIO, CYUUTATh MOJOKHUTEITBHBIMH).
Bapuanr 4
B ogHOMEpHOM MaccHBe, COCTOSIIEM U3 N BEIECTBEHHBIX JIEMEHTOB, BBIYHCIIUTD:
U cymMy 3JIeMEHTOB MaccuBa ¢ HEYETHBIMU HOMEPaMU;
U cyMMy 3JIeMEHTOB MacCUBa, PACIIONOKCHHBIX MY MEPBBIM U MOCICIHIUM OTPHUIATEIEHBIMU JICMCHTAMH.
CyxaTh MacCHB, YJAJUB M3 HErO BCE AIEMEHTHI, MOIYJIh KOTOPHIX HE MPEBHIIIACT CIUHHUILY.
OcBo6oaMBIIMECS B KOHIIE MACCHBA JIEMEHTHI 3aNI0JIHUThH HYJISIMU.
Bapuanr 5
B OOJHOMEPHOM MACCHUBE, COCTOANIEM M3 N BCHICCTBCHHBIX 3JICMCHTOB, BHIYUCI/INTD!:
U MakcHMabHBIA 2JIEMEHT MacCHBa;
U cymMy 2JIeMEHTOB MaccuBa, PacIoJIOKEHHBIX A0 MMOCIEIHEro MOJ0KUTEIBHOTO AIIEMEHTA.
CxaTh MacCHB, yJalWB W3 HEro BCE DJCMEHTH, MOAYJIb KOTOPBIX HAaxXOIWTCS B UHTepBane [a, b].
OCBO60}II/IBIHI/ICC§I B KOHIIC MaCCUBa 3JIECMCHTLI 3aIlI0OJIHUTH HYJIAMU.
Bapuanr 6
B OAHOMEPHOM MACCHUBE, COCTOANIEM M3 N BCHICCTBECHHBIX 3JICMCHTOB, BHIYUCI/INTD!:
U MUHMMAaNBHBIH JIEMEHT MacCHBa;
D CYMMY 2JIEMCHTOB MacCCHBa, PACIIOJIOKECHHBIX MEXKIY MEPBBIM U IMOCICIHUM MOJIOKUTECIbHBIMU 3JICMCHTAMH.
IIpeoOpa3oBaTh MaccUB TakKuM 00pa3oM, YTOOBI CHadala pacrojaraiich BCe 3JIEMEHTHI, paBHBIC HYIIO, a TIOTOM
— BCE OCTaJIbHBIE.
Bapuant 7
B OAHOMEPHOM MACCHUBE, COCTOAIIEM M3 N HECJIOYNCIICHHBIX 3JICMCHTOB, BBIYHUCIIUTD:
U HOMEp MaKCHMAaIBHOTO 3JIEMEHTa MACCHBA;
D TIPOU3BEACHUEC DJIEMEHTOB MAaCCHUBA, PACIIOJIOKCHHBIX MEXKAY NNEPBLIM U BTOPBIM HYJICBBIMH 3JIEMCHTaAMU.
IIpeobpa3oBate MaccUB TakuM 00pa3oM, YTOOBI B TIEPBOM €T0 MOJIOBHHE PACIIONIATAJIICh JJIEMEHTHI, CTOSBIINE B
HCUYCTHBIX IMO3HUIIUAX, 4 BO BTOpOﬁ IIOJIOBUHEC — 3JICMCHTHI, CTOSIBIIHNC B UCTHBIX ITO3ULHUAX.
Bapuanr 8
B OOJHOMEPHOM MACCHUBE, COCTOANIEM M3 N BCHICCTBECHHBIX 3JIECMEHTOB, BHIYUCIINTD!:
U HOMEp MHHHMAIBHOTO AJIEMEHTa MacCHBa;
U cymMMy 3JIeMEHTOB MacCUBa, PACIIONOKCHHBIX MEKIY TIEPBBIM U BTOPHIM OTPHIATECIFHBIMU 3JIEMECHTAMU.
IIpeobpazoBaTh MaccuB TakuM 00pa3oM, 4TOOBI CHayama pacrojiarajuch BCE DJIEMEHTHI, MOIYJbh KOTOPBIX HE
MPEBEIIIACT SAUHUILY, & TOTOM — BCE OCTAJIbHEIC.
Bapunant 9
B ogHOMEpHOM MaccHUBe, COCTOSAIIEM U3 N BEMIECTBCHHBIX 3JICMEHTOB, BEIYUCIHUTE:
U MakcCHMaabHBIH 10 MOIYJIIO 3JIEMEHT MacCHBa,
U cyMMy 3JIeMEHTOB MAacCUBa, PACIIONOKCHHBIX MY IIEPBBIM M BTOPHIM MOJI0KHUTEIIEHBIMU 3JICMEHTAMH.

IIpeoGpazoBaTh MaccuB TaKUM 00pa30M, YTOOBI 3JIEMEHTEI, PaBHBIE HYJI0, PACHOIATAIHCh IT0CIIE BCEX OCTAlbHbIX.
Bapnant 10

B OOAHOMECPHOM MACCHUBE, COCTOAMIEM M3 N HECJIOYNCIICHHBIX 3JICMCHTOB, BEIYUCIINTD!:
U MHHHMaJIBHBII IO MOYJIIO 3JIEMEHT MAaCCHBA;
U cymmy Momyneil 5JIeMEHTOB MacCHBa, PACIIOI0KEHHBIX I10CIIE IEPBOTO AJIEMEHTa, PABHOTO HYIIIO.
[IpeoOpazoBaTh MaccUB TakMM 00pa3oM, YTOOBI B IIEPBOI €ro MOJOBHHE PacIoIarajuch JIEMEHTHI, CTOSBIIUE B
YETHBIX ITO3UINUAX, @ BO BTOPOH MOJIOBHHE — 3JIEMEHTBHI, CTOSABIINE B HEUCTHBIX MO3UIMAX.
Bapuanr 11

B OOJHOMECPHOM MAaCCHUBEC, COCTOAMEM M3 N BEMICCTBCHHBIX 3JIECMEHTOB, BEIYUCIINTD:



a HOMCP MUHUMAJIBHOT'O IO MOAYJIIO 3JIECMEHTA MAaCCUBA,

U cymMy Mojyrneii 2IeMEHTOB MacCcHBa, PACIOJIOKEHHBIX MOCIIE TIEPBOTO OTPULIATEIILHOTO JIEMEHTA.
CxaTh MacCWB, yIalWB W3 HETO BCE DJJIEMCHTHI, BEIMYMHA KOTOPHIX HAXOOWUTCS B HWHTepBasie [a, b].
OcBoGoUBIIHMECS B KOHIIE MAaCCHBA 3JIEMEHTHI 3aII0JIHUTh HYJISIMH.
Bapuanr 12
B ogHOMEpHOM MaccHBe, COCTOSIIEM M3 N BEIIECTBEHHBIX JIEMEHTOB, BEIYUCIIHTh!
U  HOMep MakCHMaJIbHOTO IO MOJYIIIO SIEMEHTa MacCHBa;
U cymMy 2JIeMEHTOB MaccHBa, PACIOJIOKEHHBIX HOCIIE IEPBOTO TOJIOKUTEIFHOTO AJIEMEHTA.
IIpeoOpazoBaTh MaccuB TakuM 00pa3oM, YTOOBI CHawaja Paclojlarajich BCE HIIEMEHTHI, IIeNas 4acTh KOTOPBIX
JISKHUT B HHTEpBaJe [a,b], a moTOM — Bce OcTalIbHEIE.
Bapuant 13
B ogHOMEpHOM MaccHBe, COCTOSIIEM M3 N BEIECTBEHHBIX JIEMEHTOB, BBIYHCIIUTD:
U KonM4ecTBO 3IEMEHTOB MACCHBA, JISKAIINX B AUana3oHe oT A 1o B;
U cymMy 3IeMEHTOB MacCHBa, PACIIOI0KEHHBIX I10CJIE MAKCUMAIbHOTO 3JIEMEHTA.
YHOpAI0YNTb 3JIEMEHTHI MaccuBa MO YOBIBAHHIO MOTYJICH.
Bapunant 14
B ogHOMEpHOM MaccHBe, COCTOAIIEM M3 N BEIIECTBEHHBIX JIEMEHTOB, BEIYHCIINTD:
U KkOJMYeCTBO JIEMEHTOB MAacCUBA, PABHBIX HYIIIO;
U  cymMy 3JIeMEHTOB MaccuBa, PACIOJIOKEHHBIX IOCIIC MUHUMAIIBHOTO 3JIEMEHTA.
YIopsa04uTh 31EMEHThI MaCCHBA M0 BO3PACTAHUIO MOIYJIEil.
Bapuanr 15
B OAHOMEPHOM MACCHUBE, COCTOANIEM M3 N BCHICCTBCHHBIX 3JICMCHTOB, BHIYUCJINTD!:

U Koau4ecTBO 3JIEMEHTOB MacCCHuBa, OOJIBIINX C;

U npousBeneHHe 31€MEHTOB MACCHBA, PACHIONIOKEHHBIX [OCIE MAKCHMAIBLHOTO 110 MOJYJIIO 3JI€MEHTA.
[IpeoOpa3oBaTh MacCHB TaKUM 0Opa3oM, YTOOBI CHaYajIa paclojarajuch BCe OTPULIATEIbHbIE JIEMEHTHI, a IOTOM
— BCE TOJIOKHUTENIbHBIE (3JIEMEHTHI, paBHBIE HYJIIO, CYUTATh ITOJIOKHUTEILHBIMA).
BapuanT 16
B onHOMEpHOM MaccuBe, COCTOSAIIEM U3 N BEIIECTBEHHBIX 3JIEMEHTOB, BRIYUCIHUTD:

U  xoxuuecTBO OTPpHULATCIbHBIX 3JIEMCHTOB MAaCCUBA,

U  cymmy Mozyrneit 5IeMEHTOB MacCHBa, PACHIONIOKEHHBIX MOCJIE MUHIMAJIBHOTO 110 MOYJIIO 3JIEMEHTA.
3aMeHHUTh BCE OTpHUIATEIbHBIE AJIEMEHTHl MAacCHBa HMX KBaJIpaTaMH M YIOPSAOYUTH JIEMEHTHl MacCHBa IO
BO3PACTAHHMIO.
Bapnant 17
B omHOMEpHOM MaccHBE, COCTOSIIEM H3 N [EJIOYHCIICHHBIX 3JIEMEHTOB, BEIYUCIIHTh:

U  KOIMYECTBO MOJOKHUTEILHEIX DJIEMEHTOB MacCCHBa,

U cyMMy 3JIeMEHTOB MAacCHBa, PACIIONOKCHHBIX ITOCIIE TIOCIEAHEr0 3JIECMEHTa, PABHOTO HYITIO.
IIpeobpazoBaTh MacCHB TaKUM 00pa3oM, YTOOBI CHaYala Pacrojarajinch BCE DJIIEMEHTHI, Ieflas 4aCTh KOTOPBIX HE
MPEBBIIACT SAUHUILY, & TOTOM — BCE OCTAJbHEIC.
BapuanT 18
B omHOMEpHOM MaccUBe, COCTOSAIIEM U3 N BEMIECTBCHHBIX 3JICMEHTOB, BEIYUCIHUTE:

U  koamuecTBO dJIEMEHTOB MaccuBa, MeHbUX C;

U cymMy LenbIX 4acTei 2JIEMEHTOB MAaCCHBa, PACHONIOKEHHBIX MTOCIIE TIOCIIEHETO OTPULIATEILHOTO AJIEMEHTA.
IIpeoOpa3oBaTh MaccMB TakuM 0O0pa3oM, YTOOBI CHaudalla pacloiarajuch BCE 3JIEMEHTHl, OTIMYAIOIIUECS OT
MaKCHMaJIbHOTO He Oonee yeM Ha 20%, a MOTOM — BCe OCTaJIbHBIE.
BapuanTt 19
B ogHOMEpHOM MaccHBe, COCTOAIIEM U3 N BEIIECTBEHHBIX 3JIEMEHTOB, BEIUUCIIUTD:
U npousBeneHue OTPHLIATENIBHBIX JIEMCHTOB MacCHBa,;
U cymMMy HOJIOXKHTENBHBIX JIEMEHTOB MAaCCHBa, PACHIOJIOKEHHBIX 10 MAKCHMAJILHOTO JJICMEHTA.
W3MeHNTh NOPAIOK CIEIOBAHKA 3JIEMEHTOB B MACCHBE Ha OOPATHBIN.

JladopaTopHasi padora 6. JIByMepHbIe MACCHBBI



3amanme.
Jana mnpsmoyrompHas wMarpuna. OmnpenenuTs cpenHee apuMETHYECKOe €€ JJIEMEHTOB W KOJHYECTBO
MOJIOKHUTEIBHBIX 3JIEMEHTOB B KaX 10U CTpOKe.
Bapuanmut 3a0anuii:
Bapuanr 1
Jlana nienoyncieHHas npsAMoyToibHas MaTpura. OnpenennTs:
U KonMYecTBO CTPOK, HE COAEPIKAIMX HU OJHOTO HYJICBOTO JIEMEHTa;
U MakcuManbHOE M3 YHCell, BCTPEUAIOIMXCsl B 3alaHHOM MaTpulle 6oJiee 0JTHOTO pasa.
Bapuanr 2
JaHa niesouncineHHas npsMoyroyibHas Marpuna. OnpeaenuTh KOJIMYECTBO CTONONOB, HE COJACPIKAIMX HH OJHOTO
HYJICBOTO 3JIECMEHTA.
XapaKkTepuCTUKOW CTPOKH IEJIOUUCICHHON MaTpHUIbl HA30BEM CYMMY €€ IOJIOKUTEIbHBIX YETHBIX AJIEMEHTOB.
[epecTaBisis CTPOKH 3aJaHHOW MaTPHIIBI, PACIIONIOKUTH UX B COOTBETCTBHH C POCTOM XapaKTEPUCTHK.
Bapnant 3
Jlara nienoyucieHHas IpsAMOYToNIbHas MaTpuia. OnpeaennTh:
U xonuyecTBO CTONOIOB, COACPIKAIIMX XOTS OBl OMH HYJIEBOH DJIEMEHT;
U  HOMEp CTPOKH, B KOTOPOH HAXOIUTCS camas JUIMHHAS CEpUs OJUHAKOBBIX SJIEMEHTOB.
Bapnanr 4
Jana nenouncneHHas KBaJapaTHas MaTpuia. OmnpeneianTs:
U mnpousBeneHue IEMEHTOB B T€X CTPOKaX, KOTOPHIE HE COAEPKAT OTPHLIATEIbHBIX 3JIEMEHTOB;
U makcmMyM cpenu CyMM 3J€MEHTOB IHarOHaJIeH, TapaieIbHBIX TTIAaBHOH THArOHAIH MATPHUIIBL.
Bapuanr 5
Jana nenoyncneHHas KBaJapaTHas MaTpuia. OmnpeneianTs:
U cymMy 2JIeMEHTOB B Te€X CTOJIONAX, KOTOPBIE HE COEPKAT OTPULATENLHBIX 3JIEMEHTOB;
U MuHEMYM cpemu CyMM MOJIYJICH 3IIEMEHTOB THArOHAJEH, MapauIeIbHBIX TOOOYHOM HAarOHAINA MAaTPHIIEL.
Bapunanr 6
Jlara nienoyucieHHas IpsMOyToJIbHas MaTpuia. OnpeaennTh:
U cymMy 2JIEMEHTOB B T€X CTPOKAaX, KOTOPBIE COJIEPKAT XOTsl Obl OJJMH OTPULIATEIbHBIN 3JIEMEHT;
U HOMepa CTPOK M CTOJIOIOB BCEX CEIIOBBIX TOUEK MATPHIIEL.
MINPUMEYAHUE
Marpuna A umeeT ceIoByI0 TOUKY A;;,eci A;; ABIAETCS MUHMMAILHBIM JIEMEHTOM B i-i CTPOKE M MaKCUMAallbHBIM — B
j-M cToJI011€.
Bapuanr 7
st 3amanHHON Matpuipl pa3mepoM 8 X 8 Haiitu Takue K, mpu KoTopbix k-si cTpoka MaTpuibl coBnamaer ¢ k-m
CTOJIOIIOM.
Haiitu cyMMy 371eMEHTOB B T€X CTPOKaX, KOTOPBIE COEPIKaT XOTsl Obl OJJMH OTPULATEIbHBINA 3JIEMEHT.
Bapunanr 8
XapakTepuCTHKOM CcTONONA NETOYNCICHHOW MaTpHIbl HA30BEM CyMMY MOJYJIEH €ro OTpHUIATEeNbHBIX HEYETHBIX
aneMeHTOoB. [lepecTaBiisis CTONOIBI 3aJaHHON MATPHIIBL, PACHIOIO0KHUTE UX B COOTBETCTBHHU C POCTOM XapaKTEPHCTHK.
Haiitu cymMMy 351eMEHTOB B T€X CTOJIONAX, KOTOPbIE COAep KaT XOTs Obl OZIMH OTPHLATEIbHBIN IEMEHT.
Bapunant 9
Cocensamu snemenTa A;; B MaTpulle Ha30BeM SJIEMEHTBI Ay, tne i — 1<k <i+1,j-1<I1<j+1,(k D) #
(i,)). Onepamust crita)XxMBaHHUS MAaTPUIIBI JaeT HOBYIO MaTpHUILy TOTO K€ pa3Mepa, KaXKJblil SJIEMEHT KOTOPOH MOIydaeTcs
Kak cpefHee apH(METHUECKOe HMEIOIIMXCS COCelell COOTBETCTBYIOIIEro 3J€MEHTa HMCXOAHOW Marpuisl. IlocTpouts
pe3yJbTaT CrIaXKUBaHMS 3aJaHHON BELIECTBEHHON MaTpHibl pazmepom 10 X 10.
B crimaxxeHHOIt MaTpuIle HAllTH CyMMy MOJIYJIEH 3JIEMEHTOB, PACHOJIOKEHHBIX HIDKE TJIaBHOM AMaroHalu.
Bapuanr 10
OneMeHT MAaTpHLbl HA3bIBAETCS JIOKAIBHBIM MUHMMYMOM, €CIM OH CTPOrO MEHBIIE BCEX UMEIOIUXCS y HEro
coceriell (oTpeeleHNe COCeIHUX JJIEMEHTOB CM. B BapuaHte 9). [lomcumTarh KOJTHYECTBO JIOKATBHBIX MHHHMYMOB
3aaHHO# MaTpuIlsl pazmMepom 10 X 10.
Haiitin cymmy Mopyiieid 371eMEeHTOB, paclOJIOKEHHBIX BBIIIE TIaBHOM AHAaroHau.



Bapuanr 11
KoadpduumenTs cucTteMbl NTHHEHHBIX ypaBHEHHH 3aJaHBl B BHAE MPSIMOYTOJIbHOW Marpuipl. C HOMOIIBIO
JIONYCTHMBIX IPE0Opa30BaHUi IPUBECTU CUCTEMY K TPEYTOJIbHOMY BUJLY.
Haiiti komm4ecTBO CTPOK, cpemHee apu(pMETHIECKOE JIEMEHTOB KOTOPBIX MEHBIIE 3aJaHHOI BEIIMYUHEI.
Bapuant 12
YIUIOTHUTH 3aJaHHYIO MAaTPHILy, YAAIAS U3 HEe CTPOKH U CTOJIOIIBI, 3aIIOTHCHHBIEC HYJIISIMH.
HaiitTi HOMep mepBoii U3 CTPOK, COAEPIKALIUX XOTsI ObI OJIMH MOJOKUTEIBHBIN 3JIEMEHT.
Bapuant 13
OcyliecTBUTh IUKJINYECKUN CABUT JIEMEHTOB MPSAMOYTOJBHOM MATpHIBl HAa N 3JIEMEHTOB BIIPABO WM BHU3 (B
3aBHCHUMOCTH OT BBEJICHHOTO PEKMMa), N MOXKET OBITH OOJIBIIE KOIMIECTBA 3JICMEHTOB B CTPOKE MIIH CTOJIOIIE.
Bapuanr 14
OcyIecTBUTh UKIMYECKUI CIBHUT 3JIEMEHTOB KBaJIpaTHOIM MaTpuibl pazmepoM M X N BrpaBo Ha k aieMeHTOB
TakuM 00pa30M: AJIEMEHTHI IIEPBOW CTPOKM CABHTAIOTCA B TOCIEAHUN CTOJOEIl CBEPXY BHH3, M3 HETO — B TIOCICIHIOIO
CTPOKYy CIIpaBa HalleBO, M3 Hee — B IEpPBbIA CTOJIOCL CHH3Yy BBEpX, U3 HEr0 — B IIEPBYIO CTPOKY; UL OCTaJIbHBIX
3JIEMEHTOB — AHAJIOTUYHO.
Bapnant 15
Jlana nenoyucieHHas IpsMoyToibHas Matpuna. OnpenenuTs HOMep IIePBOr0 U3 CTOJIOIOB, CONCPIKALINX XOTS OBl
OJIUH HYJIEBOU 3JIEMEHT.
XapakTepUCTUKONW CTPOKH IIEJIOUHUCICHHOM MAaTPHULBI HA30BEM CyMMY €€ OTPHLATEIbHBIX YETHBIX 3JIEMEHTOB.
[MepecraBisisi CTPOKH 331aHHOI MAaTPHIIBI, PACIIONIOKHUTh UX B COOTBETCTBUH C YOBIBAHHEM XapaKTEPUCTHUK.
Bapuanr 16
YHopsaaounTh CTPOKU IEIOYUCICHHON NpsIMOYTOJbHON MAaTpHIBl MO BO3PACTAHMIO KOJIMYECTBA OJUHAKOBBIX
3JIEMEHTOB B KaX10H CTPOKE.
HaiitTi HOMep mepBoro u3 cToj0IOB, HE COJEPHKAIIUX HA OHOTO OTPUIATENILHOTO AJIEMEHTA.
Bapuanr 17
[TyTem mepecTaHOBKH 3JIEMEHTOB KBaJAPaTHOW BEIIECTBEHHON MAaTPHUIIBI TOOUTHCS TOTO, YTOOBI €€ MaKCUMAaJIbHBII
9JIEMEHT HaXOJIWJICS B JIEBOM BEPXHEM YTIy, CIEIYIONINA 10 BEITUUYUHE — B MO3ULIKH (2, 2), CIEAYIOMUHN M0 BEIUYUHE —
B mo3unud (3, 3) ¥ T. 1., 3aIIOTHUB TaKUM 00pa30M BCIO TTIABHYIO THATOHAIb.
HaiiTu HOMep NepBoii U3 CTPOK, HE COAEPKAIINX HU OJHOIO MOJIOKUTEIBHOIO JJIEMEHTA.
Bapuanr 18
Jlana nienouncieHHas npsAMoyToyibHas MaTpuia. OnpenennTh:
U KOIMYecTBO CTPOK, COMEPIKANIUX XOTsI OBl OJIFH HYJIEBOH 3JICMEHT;
U  nsOMep cTon0I11a, B KOTOPOM HAXOAMTCS caMasl [UTHHHAS CepPHs OJJMHAKOBBIX JIEMEHTOB.
BapuanTt 19
Jana uenouuncinenHas kBajapaTHas Matpuia. OnpeneauTb:
U cymMy 2JIeMEHTOB B T€X CTPOKAaX, KOTOPbIE HE COJEPIKAT OTPUIATENBHBIX 3JIEMEHTOB;
U MHHHMYM cpeny CyMM 3JIEMEHTOB IMaroHaliei, apaieJbHbIX [IAaBHOHM AMAaroHa Nl MaTPHIIbL.
BapuanT 20
JlaHa nenouncineHHas npsMoyroybHas MaTpuna. Onpenenurs:
U KoJMYecTBO OTPHLATEIBHBIX JIEMEHTOB B TEX CTPOKAX, KOTOPBIE COJEPIKAT XOTs Obl OJTUH HYJIEBOH JJIEMEHT;

a HOMEpA CTPOK U CTOJ'I6IIOB BCEX CCJIOBBIX TOYCK MaTpHUIbI.

HNPUMEYAHHUE

Marpua A HMMEET CeWIOBYIO TOuKy A;j,eciu A;j ABIAETCS MMHMMAIBHBIM 3JIEMEHTOM B i-H CTpoke H

]’
MaKCHUMaIbHBIM — B j-M CTOJIOLIE.
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 KOJMUECTBO 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 (hailla M BBIBOJUT Ha SKpaH TOJIBKO TPEIJIOKCHHUS, HE
coJieprKallie 3anaThIX.

Bapuant 7

Hamnucate nmporpaMmy, KOTOpasi CYMTBIBAET TEKCT M3 (hailia u onpenenser, CKOJIbKO B HEM CJIOB, COCTOSIIIUX HE
OoJiee yeM H3 YeThIpeX OYKB.

Bapnant 8

Hammcate mporpaMmy, KOTOpas CUMTHIBAET TEKCT M3 (paiia M BBIBOOUT Ha SKPaH TOJBKO 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, KOTOpas CUMTHIBAET AHTIMHCKHH TEKCT M3 (aina M BBHIBOAWT Ha 3KpaH CJIOBA 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 CUMTHIBaeT TEKCT W3 (hailla W BBHIBOAWT Ha HKPaH TOJIBKO IPEAJIOKEHHS,
HAYMHAIOIIHECS C THPE, Nepe KOTOPBIM MOTYT HaXOAUTHCS TOJIBKO MPOOEIbHBIE CHMBOJIEI.

Bapuanr 13

Hamucate mporpaMmy, KOTopasi CYMTHIBAET aHTIMHCKAN TEeKCT w3 (alia W BBIBOAWUT €ro Ha DKpaH, 3aMEHHUB
MIPOTIMCHOM KaXKAYIO NEPBYIO OYKBY CIIOB, HAUMHAIOLIMXCS C IJIACHON OYKBBI.

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€ MIPEI0KEHIE C HOBOW 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 CHayala BONPOCHTENBHBIE, 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 W BBHIBOAMT Ha JKpaH BCE €ro INPEJIOKEHHUsS B
00paTHOM TOPSIKE.

Bapnant 19

Hammcate mporpammy, KOTOpasi CUMTHIBAE€T TEKCT M3 (aiila M BBIBOAWUT HA DKpaH CHAdana MpPEATIOKCHHS,
HaYMHAIOIINECS C OTHOOYKBEHHBIX CIIOB, a 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.
OyHKIIMOHAIBHBIE 3JIEMEHTHI Kilacca JOJDKHBI 00ecleurnBaTh HEMPOTHBOPEUHBEIM, MOJIHBIN, MUHIMAIBHBIN U yIOOHBIH
unrepdeiic knacca. [Ipy BOSHUKHOBEHUH OIIMOOK JJOMKHBI BEIOPACHIBATHCS UCKITIOUEHHS.

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

Omucate kiacce a8 pabOTBl ¢ OJAHOMEPHBIM MacCHBOM HENbIX duced (BekropoM). OOecneunTs cleayrommne
BO3MOKHOCTH:

U  3amaHne Mpou3BOJILHBIX IEJBIX TPAHHUI HHICKCOB IIPU CO3/1aHUN O0BEKTA;
U oOpaiieHue K OT/ACIFHOMY 3JIEMEHTY MacCHBa C KOHTPOJIEM BBIXO/a 3a IIPEEibl MaCCUBA;
a BBITIIOJIHCHHUC onepaunﬁ TMO3JIEMCHTHOI'0 CJIOKC€HUA W BBIYUTAHUSA MACCUBOB C OJWHAKOBBIMH TI'paHUlaMU

HHJICKCOB,;

U BbInoyHEHWE onepalyii YMHOKEHHS U JJICHUsI BCEX 3JIEMEHTOB MacCHBa Ha CKaJIsIp;
U BbIBOZ Ha HKpaH JIEMEHTA MacCHBa 10 3aJaHHOMY MHJICKCY M BCETO MAacCHBA.

HanucaTs nporpammy, 1eMOHCTPUPYIOIIYIO Bce pa3paboTaHHBIE 3JIEMEHTHI Kacca.
Bapuanmut 3a0anuii:

BapunanT 1

Omnucatp KilacC «aHTIIO-pPyCCKHH CIOBapb», 00ecIeunBarOmi BO3MOXHOCTh XPAHEHHsI HECKOJIBKHX BapHaHTOB
mepeBoJia sl KaXJ0ro cjioBa. Peanu3oBaTh OCTYN MO CTPOKOBOMY HMHJEKCY — aHTAHiiCKoMy cioBy. OOecneduTsb
BO3MOXXHOCTb BBIBOJIa BCEX 3HAYECHUH CIIOB M0 33JaHHOMY IIpe(HKCy.

Bapnant 2

Omnucatp Kiace st paboThl ¢ OTHOMEPHBIM MacCHBOM CTPOK (DMKCHPOBaHHOHM JUTMHBEL. OOecreunTs clenyonme
BO3MO>KHOCTH:

U 3amaHne Mpou3BOJILHBIX IIEJIBIX TPAHUIl HHIEKCOB IIPU CO3aHUH 00BEKTa;
oOpaliieHne K OTJeNIbHOM CTPOKE MacCcHBa 10 WHJIEKCY C KOHTPOJIEM BBIX0JIa 3a IPEIeNIbl MacCHBa;
BBINTOJTHEHHE OTlepanuii O3JIEMEHTHOTO CIEIUICHHS IByX MacCHBOB C 00pa3oBaHHEM HOBOT'O MacCHBA;

BBITIIOJIHCHHUC onepaunﬁ CJIMAHUA IBYX MAaCCHUBOB C UCKITFOYCHUEM MTOBTOPAIOIIUXCA 3JICMCHTOB,

UOuUJJduo

BBIBOJI Ha 3KpaH 3JIEMEHTa MacCHBa I10 33JJaHHOMY MHIEKCY U BCEr0 MaccuBa.
Hanucats nporpaMmy, 1€MOHCTPUPYIOLIYIO BCe pa3paO0TaHHBIE 3JIEMEHTHI Ki1acca.
Bapnanr 3
OmnmcaTe KJIacC MHOTOWICHOB OT OJHOM IEpEeMEHHOH, 3aJaBacMbIX CTENEHbI0 MHOTOWIEHA M MAacCHBOM
k03(punmenToB. OGecreunTsb ClieTyIoNIe BO3MOXHOCTH:

a BBIYHCJICHUEC 3HAYCHUA MHOTOYJICHA IJIA 3aITaHHOTO apryMEHTa,
OTIepaIiy CJI0KEHHS, BBIYUTAHUS 1 YMHOKEHNSI MHOTOYJIEHOB C ITOJy4€HHEM HOBOTO 00bEKTa-MHOTI0OYJICHa,;

NOJIyuCHUC KOS(b(l)I/IL[I/IeHTa, 3aJaHHOI'0 IO UHJCKCY

U o0 Od

BBIBOJ] HA 3KpaH ONHCAaHUSI MHOTOYWIEHA.
Hanucats nporpaMmy, 1eMOHCTPUPYIOLIYIO Bce pa3paboTaHHBIE 3JIEMEHTHI Kilacca.

Bapunanr 4

Omnucare Kjacc, OOECIEUMBAIOIIMK IIPEACTaBICHUE MATPUIBI MPOU3BOJIBHOIO pa3Mepa C BO3MOXKHOCTBIO
W3MEHEHMsI YHCIIa CTPOK M CTOJOIOB, BHIBOJA HA SKpaH MOAMATPHUIIBI JIOOOTO pa3Mepa M BCeil MAaTpHIBI, JOCTyMa IO
HHJEKCaM K 2JIEMEHTY MaTpULIbL.

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

Bapnant S



Onucartp knacc it paboThl ¢ BOCBMEPHUYHBIM UYHCIIOM, XpaHSAIIMMCS B BHJIE CTPOKH CHMBOJIOB. Peann3oBarh
KOHCTPYKTOPBI, CBOHCTBA, METOABI U CIEAYIOIINE ONEPALNN:
U onepauuy npucBanBaHMUs, peaIn3yONIe 3HAYUMYI0 CEMaHTHKY;
oreparyy CpaBHEHHUS;
peoOpa3oBaHKe B JECATHIHOE YHCIIO;

(opMaTHBIH BBIBOJ;

OouJdouo

JOCTYTI K 3a/JaHHOH IH()pe YuCIIa Mo MHAEKCY.
Hamnucats nmporpammy, IeMOHCTPUPYIOIIYIO BCe pa3paboTaHHBIE 3JIEMEHTHI Kilacca.
Bapuanr 6
Onucatp Kiacce «JIoMamHsst ondarorekay. [IpeqycMoTpeTs BO3MOKHOCTE pabOTHI C MIPOU3BOJILHBIM YHCIIOM KHUT,
MTOWCKa KHUTH N0 KaKOMY-JTHOO MPU3HAKY (II0 aBTOPY, IO TOAY M3IAaHUS WM KaTeropuu), 100aBICHUS KHUT B ONOINOTEKY,
yJIaJICHUs] KHUT U3 Hee, 0CTYyIa K KHUTE 110 HOMeEpY.

Hanmcats nporpaMmy, 1eMOHCTPHPYIOLIYIO Bce pa3pabOoTaHHBIE 3JIEMEHTHI Kiacca.

Bapuanr 7

Omucath KJ1ace «3alicHasi KHIDKKay. [IpenycMoTpeTh BOBMOXHOCTh padOThl ¢ IPON3BOIBHBIM YHCIIOM 3aIliCceH,
MIOMCKa 3aIiCH TI0 KaKoMy-JIH00 NpU3HaKy (HarmpuMmep, o GaMuinm, nate poxIeHUs WM HoMepy Tenedona), 1o0aBieHus
U yaJIeHUS 3aIHCeH, COPTHPOBKH 1O ()aMIIIMH U TOCTYIIA K 3alHCH 110 HOMEPY.

Hanucats nporpaMmy, JeMOHCTPUPYIOLIYIO BCe pa3pabOTaHHbIE 3JI€MEHTHI Kilacca.

Bapuanr 8

Onucath Kllacc «CTyJeH4YecKas rpymmna». lIpenycMOTperh BO3MOXHOCTh pPabOThl C MEPEMEHHBIM YHCIOM
CTYZAEHTOB, TTONCKA CTYACHTA M0 KaKOMY-JIM0O MPHU3HAKY (HAampuMep, 1o (GpaMiIny, UMEHH, 1aTe POXKICHUS), TOOABICHUS
" yaaJleHus 38HI/ICCI>1, COPTHUPOBKHU MO Pa3HbIM IIOJIAM, JOCTYIIA K 3allMCU 10 HOMEPY.

Hanmcats nporpaMmy, 1eMOHCTPHPYIOLIYIO Bce pa3pab0oTaHHBIE 3JIEMEHTHI Kitacca.

Bapnant 9

Omnucate Kiacc, peaju3yloIMi THII JaHHBIX «BEIIECTBEHHas MaTpuia» M padory ¢ HuMH. Kiacc momxeH
peaIM30BBIBATH CIEIYIOIINE OTIEPAIH HaJl MATPHLIAMH:

U crnoxenue, BEIYUTAHHUE (KaK C JPYTOH MaTPHIEH, TaK U C YUCIIOM);

KOMOWHHUPOBaHHBIE OTIEpaIliy PUCBanBaHusI (+=, -=);
oTIepaIy CpaBHEHHS Ha PaBEHCTBO/HEPABEHCTBO;

oTepanyy BEIYUCICHUS 00paTHON U TPaHCIIOHMPOBAHHOW MaTPHIIbI;

UOuUJJduo

JOCTYTI K 3JIEMEHTY TI0 HHAEKCaM.
Hanucats nporpammy, JEMOHCTPHUPYIOIIYIO BCE pa3paboTaHHbIE 3JIEMEHTBI Kilacca.
Bapuant 10
Omnucate Kiacc, peaqu3yroIUi THUI JaHHBIX «BEIIECTBEHHas MaTpula» U pabory ¢ HumH. Kiacc momxeH
peaIn30BHIBATh CIEAYIOIINE OTIEPAH HaJl MATPHLIAMH:
U ymHOxeHue, neeHue (Kak Ha PYrylo MaTpuIly, TaK U Ha YUCIIO);
KOMOWHHUPOBAHHBIE OTIEPALINH NPHCBanBaHus (*=, /=);
OIepaluIo BO3BEICHUS B CTEIEHB;

METOABI BBIYUCIICHUA ACTCPMHUHAHTA U HOPMBI;

(I i W

JOCTYII K 3JIEMEHTY IO UHJEKCaM.
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:
U wMerompl, peanu3yroliye IMPOBEPKY THIA Marpuipl (KBaJpaTHas, AWaroHalbHas, HyJeBas, eJAWHUYHAs,
CUMMETPHUYHAsI, BEPXHsISI TPEYTOJIbHASL, HIDKHSASA TPEYrobHas);
U omepamuu cpaBHEHHs Ha paBEHCTBO/HEPaBEHCTBO;
U mocTyn K ByIeMEHTY 0 MHIEKCaM.
Hanmcats nporpaMmy, 1€MOHCTPUPYIOLIYIO BCe pa3pab0TaHHBIE 3JIEMEHTHI Kilacca.
Bapuant 12



Onucare KiIacCc «MHOXXECTBO», IO3BOJISIIOLIMK BBINOJHATH OCHOBHBIE OINEpaluy: A00aBIeHHE W yIajeHHE
3JIEMEHTA, TIepeceyeHne, 00bEANHEHUE U PAa3HOCTh MHOXKECTB.

Hamnucats nporpammy, JEMOHCTPHPYIOIIYO BCe pa3paboTaHHBIE 3JIEMEHTHI Klacca.

Bapuant 13

Omnucatp KJlacc «IpeIMETHBIN ykazaTenb». Kaxk/plii KOMIIOHEHT yKa3aTels COJIEPKUT CIIOBO U HOMEpa CTPaHHMII,
Ha KOTOPBIX 3TO CIOBO BeTpedaeTcs. KonnaecTBo HOMEPOB CTpaHMIL, OTHOCSIIUXCS K OMHOMY CIIOBY, OT OJHOTO [0 AECSTH.
[MpexycMoTpeTh BO3MOXKHOCTH (POPMHUPOBAHMS yKa3aTelsl C KIIaBHATyphl U U3 (aiiia, BBIBOJA yKa3aTells, BEIBOJa HOMEPOB
CTpaHUI] IS 33JaHHOTO CJIOBA, yJAJICHUS SJIEMEHTA U3 YKa3aTels.

Hamnucats nmporpammy, JEMOHCTPHPYIOIIYO BCe pa3paboTaHHBIE 3IEMEHTHI Klacca.

Bapuant 14

Onucath KjacC «aBTOCTOSHKa» MJIsI XpaHEHUs CBelIeHui 00 aBroMoOmisx. Jlmst Kakaoro aBTOMOOMIISA
3aIICBIBAIOTCA TOCHOMED, LBET, (paMUIUs BIaJelblia W IPU3HAK NPUCYTCTBHA Ha CTOsTHKE. OOecIeunTh BO3ZMOKHOCTH
MOWCKAa aBTOMOOWJISI 1O pPa3HBIM KpPHUTEPHUSIM, BBIBOJA CIIMCKA IPUCYTCTBYIOUIMX W OTCYTCTBYIOIIMX Ha CTOSHKE
aBTOMOOMIIEH, OCTyTIa K NMEFOLMMCS CBEICHHUSAM IO HOMEPY MECTa.

Hanucats nporpaMmy, JeMOHCTPUPYIOLIYIO BCe pa3pabOTaHHbIE 3JI€MEHTHI Kilacca.

Bapuanr 15

Onucath KilacC «KO0J0/a KapT», BKIIIOYAIOIINI 3aKPHITBI MACCUB AJIEMEHTOB Kilacca «kapTay. B xapTe xpaHsrcs
MacTe 1 HoMep. O0ecrednTh BO3MOXKHOCTH BBIBOJIa KapThl 110 HOMEPY, BBIBOJA BCEX KapT, MEPEMEIIMBAHUS KOJOABI U
BbIJa41 BCEX KapT U3 KOJIOJAblI IOOAMHOYKE U 11O 6 IOTYK B CHy‘IaﬁHOM TopsAaKe.

Hanmcats nporpaMmy, 1€MOHCTPUPYIOLIYIO Bce pa3paOb0TaHHBIE 3JIEMEHTHI KITaCCOB.

Bapuant 16

Omnucatp KJ1ace «Ioe3», COAESPKAIINH CIIeTyIONINE 3aKPBITHIEC MOJIS:

U wmassanue ITYHKTa Ha3HAYCHU,

U  =OMep moe3nma (MOXKET coliepKaTh OYKBHI U IUQPHI);

U

BpeMsI OTIIPABIICHHUS.

IIpenycmoTpeTs CBOMCTBA AJIS TIOTYyYEHHS COCTOSIHUSA OOBEKTA.

Omnucatp Ki1ace «BOK3all», COJIEPKAIINI 3aKPBITHII MacCcUB 1oe310B. O0eCeUnTh CIIeAyIOIHe BO3MOKHOCTH:
BBIBOJI HH(OPMALMH O TI0€3/Ie 110 HOMEPY C MOMOIIbI0 HHIIEKCa;

BBIBOJI MH(OPMALMH O TI0€3/1aX, OTIPABILIFOLINXCS TOCIIE BBEIEHHOTO C KJIAaBHATYPHl BPEMEHH;

TIEPETrPYKEHHYIO ON€paliuio CpaBHCHMSA, BBINIOJIHAONYIO CPDABHEHUE BPEMEHU OTIIPABJICHUSA JABYX ITOE3/10B;

UOuUJJduo

BBIBOJI HH(OPMAIIMH O TT0€3/1aX, OTIPABJIAIONINXCS B 3aJaHHBIN ITyHKT HA3HAYCHUSI.
Wudopmanus gomkHAa OBITH  OTCOPTHPOBaHAa II0 BpPEeMEHM OTHpaBieHus. HammcaTes mporpammy,
JIEMOHCTPHUPYIONIYIO BCE pa3paboTaHHBIE 3JIEMEHTHI KIIACCOB.
Bapnant 17
Omnucatp KJ1acc «TOBapy», COAEPIKaIINi CIIeIyIOIINe 3aKPBITHIE MOJIS:
U wasBaHme TOBapa;
U Ha3zBaHMe MarasuHa, B KOTOPOM IPOJAETCs TOBap;
U croumocTs TOBapa B pyOIIsiX.
[IpexycMoTpeTh CBOWCTBA /I OyUSHHUS! COCTOSTHUSI OOBEKTa.
OmnmcaTs KJIacc «CKIamy, COACPIKAIINi 3aKPHITHIH MacCHB ToBapoB. OOeCeynTh CIeyIONnIie BO3ZMOKHOCTH:
U  BoBog mHQOpManNM 0 TOBapE 110 HOMEPY C MIOMOIIBIO HHJIEKCA;
U BbIBoA Ha dKpaH MH(GOPMAIMH O TOBape, Ha3BaHHWE KOTOPOTO BBEJCHO C KJIABHATYPBI, €CIIM TaKUX TOBapOB HET,
BBIJIaTh COOTBETCTBYIOIEE COOOIICHHE;
U copTupoBKy TOBapOB IO Ha3BaHHIO Mara3uHa, 0 HAMMEHOBAHHIO U 110 IICHE;
U mneperpyXeHHYIO ONEpAaIHIO CIOKESHHUS TOBAPOB, BHIMIOJIHSIOIIYIO CIIOKEHUE X 1ICH.
Hanucats nporpaMmy, 1eMOHCTPUPYIOLIYIO BCE pa3padOTaHHbIE JIEMEHTHI KJIacCOB.
Bapmuanr 18
OnucaTh KJIacc «caMmoeT», CoAep KaIluii CIeAyIOIUe 3aKPbIThIE MOJIS:
U Ha3BaHMe IyHKTA Ha3HAYCHHUS;
U mecru3Ha4HBIA HOMEp peiica;

U Bpems oTIIpaBiICHHUS.



[IpenycMoTpeTh CBOWCTBA /I OyUSHHUS! COCTOSIHUSL OOBEKTa.
Ommcate Kiacc «adpomopT», COACPKAIIMHA 3aKpBITBIH  MaccHB camoieroB. OOecmednTs —CIexyroIne
BO3MOKHOCTH:

U BeBOX MH(pOPMALUK O CaMOJIETE IO HOMEPY pelica ¢ MOMOIIBIO HHACKCA;
BBIBOJ MH(OPMALIUK O CaMOJIeTaX, OTHPABIIAIOIINXCS B TSYSHHUE Yaca I0CJIe BBEICHHOT'O ¢ KJIABUATYPhI BPeMEHH;

BBIBO/] I/IH(l)OpMaIlI/II/I 0 CaMOJICTax, OTHPABJIAIOIINUXCS B 3aJlaHHBIN ITYHKT Ha3HAYCHUA;

[

MEPETPY>KCHHYIO ONEPAINIO CPAaBHEHHUS, BBITIOJIHSIONIYI0 CPAaBHEHHE BPEMEHH OTIIPABJICHHS ABYX CaAMOJIETOB.
WUndopmanmst pomkHa OBITh  OTCOPTHPOBaHa IO BpPEMEHH OTHpaBieHus. Hammcats  mporpammy,
JIEMOHCTPHUPYIOLIYIO BCE pa3pabOTaHHBIE 3JIEMEHTHI KITacCOB.
Bapnant 19
Ommcath KJ1acc «3aIuchy, COAEPKAIINN CIEAYIOINE 3aKPhITHIE TOJIS:
U  damunus, ums;
U  nHOMep TenmedoHa;
U nmara poxxneHus: (MaCCUB M3 TPEX YUCEN).
[IpexycMoTpeTs CBOWCTBA /I MOTYyYCHUS COCTOSHUS OOBEKTa.
Onucath KJIacc «3amKCHas KHIDKKa», COJEpXKAIUi 3aKpbIThIi MaccuB 3amuceil. OOecnedyuTh Clenyromne
BO3MOXKHOCTH:

U BBIBOA Ha KpaH MHPOPMALUHU O YEIOBEKE, HOMEP Telie)OHA KOTOPOTO BBEACH C KIIABHATYPHI, €CJIA TAKOT'O HET,
BBIJIaTh Ha JIUCIUICH COOTBETCTBYIOIIEE COOOIICHHUE;

U  mnowuck mofaeit, AeHb POXKICHUS KOTOPBIX CETOHS WM B 3aaHHBIN JICHB;

U mowuck mopaeit, AeHs poXKICHUS KOTOPHIX OyIeT Ha CIeAyolei Heene,

U  mowuck soneit, Homep TenedoHa KOTOPBIX HAYMHACTCS HA TPH 331aHHBIX IU(PHI.

4.1.2. TectupoBaHue

Tema 1. TexHONOTHSA paObOTH B BU3YaIbHOI cpejie mporpammupoBanus. KomnoneHTHas monens. MHTepdeiicHbIe
KOMITOHCHTBI

Tema 2. O6padotka Tabmmuno# nHbBopMarmu. ['padudeckne Bo3moxHOCTH cpenbl Borland DELPHI. PaboTa ¢ daiimamu.
O06paboTka coObITHI. MBI U KITaBHATYPA

Tema 3. TexHONOTHS IPOSKTUPOBAHMS MPUIIOKEHUH. B3anmMo qeficTBUAME MPUIIOKEHUH ¢ 6a3aMu JaHHBIX

Tema 4. ConpoBo:xIeHHE IPOTPAMMHOTO POAyKTa. IIpoeKkTHas 1eATeTbHOCTh

4.1.2.1. Ilopsiaox npoBeaeHMsI.

TectupoBaHue NPOXOIUT B INHCHMEHHOW ()OpME WM C MCIOJIB30BAHHEM KOMIBIOTEPHBIX cpeacTB. OOydvarommics
MOJy4aeT ONpelel€HHOe KOJMYECTBO TECTOBBIX 3ajaHuil. Ha BbiNonHeHue BbiAesseTcs (UKCUpOBaHHOE BpeMs B
3aBHCHUMOCTH OT KoJHW4ecTBa 3ajaHWi. OleHKa BBICTaBIIAETCS B 3aBHCHMOCTH OT IPOIIEHTAa NPABHJIBHO BBITIOJHEHHBIX
3anaHuil. TectupoBaHue NpoOBOAUTCS NO BapuaHTaM. B kaxaom Bapuante — 10 TecToBBIX 3amaHuil. 3a KaKIblid
NIPaBWJILHBIA OTBET Hauucnsercs | 6amt. Mtoro 3a TecTupoBaHue CTyIeHT MOXET 3apaboTats 110 10 6amios.

Hwoke npuBeieHs! mpuMepHble 3aaanHus. [1omHbIH OaHK TECTOBBIX 3a1aHUH XpaHUTCS Ha Kadeape.

4.1.2.2 Kpurepun oneHHBAHUS
OneHKa «OTJIUYHO» CTABUTCH, eCJIM 00yUarommiicst Habpay 86% NpaBUIBHBIX OTBETOB M OoJiee.
O1eHKa «XOPOLI0» CTABUTCS, ecsiM o0yyaromuiicsa HaOpan ot 71% 10 85 % mpaBUIBHBIX OTBETOB.
OueHKa «y10BJIETBOPUTETbHO» CTABUTCS, €CJIM o0yuawmuiicst Habpan ot 56% 10 70% mpaBUIIBHBIX OTBETOB.
OleHKa «HEYT0BJIE€TBOPUTEIbHO» CTABUTCS, €CJIM 00y4yarmuiicss Habpas 55% mpaBUIBHBIX OTBETOB U MEHEE.
4.1.2.3. ConepixaHue OLIEHOYHOI'0 CPeACTBA
3agaHue 1:

COBOKYMHOCTb CPeACTB, C MOMOLLbI0 KOTOPbIX MPOrPamMbl MULWYTCA, KOPPEKTUPYIOTCA, NPeobpasyoTcs B MallMHHbIe
KOAbl, OTNIa’KMBAOTCA W 3aMyCKatoTcs, Ha3bIBalOT

(OTmeTbTe 04MH NPaBU/IbHbLIM BapuaHT OTBETa.)
BapwuaHT 1 0605104KOM

BapwuaHT 2 nporpamMmHoIt Moaesbio

BapwuaHT 3 guHamuyeckoi nnatpopmon

3apgaHue 2:
M3 npuBegeHHbIX HUXKe 3anucel Boiaennte pyHKkumm CLR:
(OTBeT cunTaeTCcA BEpPHbLIM, €C/IM OTMEYEHbI BCE NPaBU/IbHblE BApPUaHTbI OTBETOB.)



BapuaHT 1 agyxwarosasa KOMnNuUAauma
BapuaHT 2 ynpasneHue Kogom
BapuaHT 3 moandukaLma guHamuyeckon naathopmol

3apaHue 3

MpunoxeHune, Haxogaleeca B npouecce pa3paboTku, HasbiBaeTcA
(OTmeTbTe 0AMH NpPaBU/bHBIN BapuUaHT OTBETA.)

BapuaHT 1 npoektom

BapwaHT 2 moaynem

BapuaHT 3 KoHTelHepom

3agaHue 4:

Habop Tabnunu, AaHHbIX, ONUCIBAIOLWMX TO, YTO ONpeAeNeHo B MOAy/e, HOCUT Ha3BaHWe
(OTmeTbTe 0AMH NpaBUbHBIN BapuaHT oTeeTa.)

BapwaHT 1 meTagaHHble

BapunaHT 2 KomnnekcHble AaHHble

BapuaHT 3 moaynbHble AaHHble

3agaHue 5:

OcHoBHble YepTbl 06BEKTA ONpeaenaoT
(OTmeTbTe 0AMH NPaBWUIbHBIN BapuaHT OTBETA.)
BapuaHT 1 Knaccbl

BapuaHT 2 aTpubyTbl

BapwaHT 3 Tunsl

3apaHue 6:

dyHKUMK, NpegHasHavYeHHble Ana 06paboTKM BHYTPEHHUX AaHHbIX 06bEeKTa aHHOTO K/lacca, HOCAT HasBaHue
(OTmeTbTe 0AMH NPaBWUIbHBIN BapuaHT OTBETA.)

BapwuaHT 1 meTtozbl

BapwuaHT 2 mapKepbl

BapuaHT 3 Tnnbl

3apgaHue 7:

CneuuanbHble NONA AAaHHbIX, C MOMOLLBIO KOTOPbIX, MOXKHO YNpPaBaATb NOBeAeHUEM 0b6beKToB AAHHOTO Kn1iacca, HOCAT
Ha3BaHue

(OTMeTbTe 0AMH NPaBWUAbHBIN BapuaHT OTBETa.)
BapwuaHT 1 cBOMCTBA

BapwuaHT 2 cneundmrKaymm

BapuaHT 3 metoabl

3apgaHue 8:

MopoKAeHHbIM KNacc HOCUT Ha3BaHWe
(OTmeTbTe 04MH NpPaBUNbHbLIA BapMaHT oTBeTa.)
BapuaHT 1 pebeHok

BapwuaHT 2 cheacteue

BapuaHT 3 noTomok

3agaHne 9:

COBOKYNHOCTb AOMYCTUMbIX B A3bIKE CUMBOJ/IOB HOCUT Ha3BaHWe
(OTmeTbTe 04MH NPaBUbHbLIA BapMaHT OTBeTa.)

BapuaHT 1 KoHTeNHep

BapwuaHT 2 andasut

BapuaHT 3 meTacTpoKy



3apanue 10:

K Tnam gaHHbix DELPHI chepyet oTHecTn

(OTBeT cunTaeTcA BEPHbIM, EC/IM OTMEUYEHbI BCE NPABU/bHbIE BAPMAHTbLI OTBETOB.)
BapuaHT 1 pasmepHblie TUnbI

BapuaHT 2 moaynibHble TUMbI

BapuaHT 3 ccblnoyHble TUMbI

3apgaHue 11:

CLR - a10

(OTmeTbTe 04MH NPaBU/bHbLIM BapuaHT OTBETA.)

BapunaHT 1 0611en3bIkoBas 06bEKTHO-OPUEHTMPOBAHHAA CPEAA BbINOJHEHUSA
BapuaHT 2 AMHammu4yeckas naatdopma obpaTHOM cBA3M

BapuaHT 3 meToa KOMNAEKCHOM 06paboTKM MOANDUKALLMOHHDBIX AAHHbIX

3apgaHue 12:

Cnocob npeactaBneHNA AaHHbIX HOCUT Ha3BaHWe
(OTmeTbTe 0AMH NPaBWUbHBIN BapuaHT OTBETA.)
BapuaHT 1 meTog,

BapuaHT 2 Tmn

BapunaHT 3 mapKnpoBKa

3apaHue 13:

K tnam npunoxenunin .NET Framework cnegyet oTHecTu

(OTBET CUMTaeTCs BEPHBIM, €C/IM OTMEYEHbI BCE NMPAaBU/IbHbIE BAPMAHTbI OTBETOB.)
BapunaHT 1 KOHCONbHbIE NPUIONKEHNA

BapunaHT 2 makpomeaunitHble MPUIOKEHUA

BapuaHTt 3 Windows-npunoxeHus

3aaaHue 14:

Kakum asbikom asnaetca DELPHI?

(OTmeTbTe 0AMH NPaBWUIbHBIN BapuaHT OTBETA.)
BapuaHT 1 06bEKTHO-OPMEHTUPOBAHHbBIM
BapunaHT 2 anropuTMmnyecknum

BapunaHT 3 MmoAyNbHO-OPUEHTUPOBAHHbLIM

3agaHue 15:

Mpu Komnunaumm IL-Koga B MalwmHHbIN Kog CLR BbinonHsaeT
(OTmeTbTe 04MH NpaBUNbHbIA BapMaHT oTBeTa.)

BapwuaHT 1 naeHtuomKaymio

BapwuaHT 2 ayteHTUdMKaLMIO

BapwuaHT 3 Bepudukaumio

3apaHmnel6:

Kakue Tunbl paiinoB moryT 6bITb ONMCaHbl B 3aronoBke PE327?

(OTBeET cuMTaeTCA BEPHbLIM, €C/IM OTMEYEHbI BCE NPaBU/IbHbIE BAPWMAHTLI OTBETOB.)
BapunaHt 1 CSW

BapuaHTt 2 DLL

BapuaHTt 3 GUI

3apaHunel7:
K 6a30BbIM NOHATUAM 06 BEKTHO-OPUEHTUPOBAHHOTO NPOrPAaMMUPOBAHUSA CedyeT OTHECTU
(OTBeT cunTaeTca BEpHbIM, EC/IM OTMEYEHbI BCE MPABU/bHbIE BAPMAHTbI OTBETOB.)



BapwuaHT 1 Knacc
BapuaHT 2 nHkancynaumio
BapuaHTt 3 moaynb

3apaHmnels8:

MHOXecTBO 06EKTOB C OANHAKOBLIMM aTPpMBYyTammn 1 NoBeAeHMEM HOCUT Ha3BaHMe
(OTmeTbTe 0AMH NpPaBU/bHBIN BapuUaHT OTBETA.)

BapuaHT 1 Knacc

BapwaHTt 2 moaynb

BapuaHT 3 KoHTelHep

3apaHmnel9:

C mexaHW3MOM BUPTYa/IbHbIX METO/0B CBA3bIBAIOTCA NOHATUA

(OTBeET cuMTaeTCA BEPHBIM, €C/IM OTMEYEHbI BCE NPaBU/bHblE BapUaHTbl OTBETOB.)
BapwaHT 1 nHkancynauum

BapuaHT 2 nonmdoHnsma

BapwuaHT 3 noammopdusma

3apaHmne20:

K nporpammubim anemeHTam asbika DELPHI cnegyet oTHecTH

(OTBeET cuMTaEeTCA BEPHDLIM, €C/TIM OTMEYEHbI BCE NPaBU/IbHblE BAPWMAHTLI OTBETOB.)
BapuaHT 1 meTku

BapuaHT 2 Knacchol

BapwaHT 3 Tunsl

3apgaHue:21

CTpyKTypa, UCnonb3yemasn A XpaHeHUA 3/1eMeHTOB MO NPUHLUMMY: NePBbIM NpULWeN - NOCAeSHUM yLwen, HOCUT
Ha3BaHue

(OTMeTbTe 0AMH NPaBWUAbHBIN BapuaHT OTBETa.)

BapuaHT 1 cTek

BapuaHT 2 moaynb

BapwuaHT 3 KoHTelHep

MpaBunbHble oTBeTHI: 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

TectupoBaHue (5 cemectp)

3apgaHunel:

MeTogbl, KOTOPbIe NO3BONAIOT BbIYUCAATL 3HAYEHUS MAaTEMATUUYECKUX QYHKLIUIA, COLEPIKUT KNacc
(OTmeTbTe 04MH NpaBUNbHbIA BapMaHT oTBeTa.)

BapwuaHTt 1 Math

BapwuaHT 2 Object

BapwuaHT 3 Scop

3apgaHne2:

Ecam meToz He BO3BPALLLAET HUKAKOro 3HaYeHuA, HeobX04MMO YKasaTb TMN
(OTmeTbTe 04MH NpaBUNbHbIA BapMaHT oTBeTa.)

BapwuaHT 1 void

BapwuaHT 2 self

BapuaHT 3 parent

3agaHune3:

OnepaTop nepeaaym ynpasaeHna DELPHI HocuT Ha3BaHue
(OTmeTbTe 04MH NPaBUbHbLIN BapMaHT OTBeTa.)

BapuaHT 1 return



BapwuaHT 2 depend
BapwuaHT 3 continue

3apgaHnes:

Mcnonb3oBaHMe HECKOIbKMX METOZ0B C OAHUM U TEM KE UMEHEM, HO Pa3/IMYHbIMM TUNAMU U KOJIMYECTBOM MApameTpoB
Ha3sblBaeTcA

(OTmeTbTe 04MH NPaBU/bHbLI BapMaHT OTBETA.)

BapuaHT 1 neperpyskon metToaoB

BapuaHT 2 MMNAMKaumein metTogos

BapuaHT 3 LMKAOorpammon MeTooB

3apaHunes:

CooTHOLEeHMEe MeXKayY YeHamMU NOCNef0BaTEIbHOCTY, B KOTOPOM KaK bl ClefyIoLmiA YieH BbipaxkaeTca yepes
HEeCKO/IbKO NnpeablayLwunx, HOCUT Ha3BaHue

(OTmeTbTe 0AMH NpaBUbHBIN BapUaHT oTBeTa.)

BapwaHT 1 getepmumHmnpoBaHHoe

BapwaHT 2 pekyppeHTHOe

BapunaHT 3 umnankaumMoHHoe

3aaaHunesb:

MecTo xpaHeHWA ToYeK BO3BpaTa Ha3blBaeTcA
(OTmeTbTe 0AMH NpaBUbHBIN BapuaHT oTeeTa.)
BapwaHT 1 ctekom BO3BpaTa

BapunaHT 2 cTeKOM 3HaYeHuM

BapwuaHT 3 cTekom BbI30BOB

3apaHune’:

O6beKT, reHepupyoLWNn MHPopMaLmto 0 "HeobbIYHOM NPOrPaMMHOM NPOUCLLECTBUN", HOCUT Ha3BaHUe
(OTmeTbTe 0AMH NPaBWUIbHBIN BapuaHT OTBETA.)

BapuaHT 1 uckntoyeHme

BapwaHT 2 TepmuHan

BapunaHT 3 KoHTelHep

3apaHmnes:

Ecnv nonb3oBaTenb BBEN BMECTO YMCNA CTPOKY, TO BOSHUKAET
(OTmeTbTe 0AMH NPaBWUIbHBIN BapuaHT OTBETA.)

BapuaHT 1 owmnboYHan cuTyaumn

BapwuaHT 2 owmnbKa B nporpamme

BapuaHT 3 ucknountenbHaa cutyauma

3apgaHnes:

B DELPHI uckntovyeHmna npeacraBnaroTCcA
(OTmeTbTe 04MH NpPaBUNbHbLIA BapMaHT oTBeTa.)
BapuaHT 1 meTogamu

BapwuaHT 2 Knaccamm

BapuaHT 3 obbekTamu

3apanmnelO:

Noboit Koa, KoTopbIn AoMKeH BbiTb 06A3aTeNbHO BbINOAHEH NPU Bbixoae U3 610Ka try, nomewiaerca B 610K
(OTmeTbTe 04MH NpPaBUNbHbLIA BapMaHT oTBeTa.)

BapuaHT 1 return

BapuaHT 2 catch

BapwaHT 3 finally

3apaHunell:

OnepaTop checked moxeT npoBepATb

(OTBeET cuMTaeTCA BEpPHbLIM, €C/TIM OTMEYEHbI BCE NPaBU/IbHbIE BAPMAHTLI OTBETOB.)
BapuaHT 1 610K MHCTPYKUUI

BapuaHT 2 KOHKpEeTHOE BblparkeHne



BapwuaHT 3 meTog co3aaHmsa Kaacca

3apaHunel2:

MOHO 1M 0AMH try-610K BNOXKUTL B APYrOn?
(OTmeTbTE 04MH NPaBU/bHbLIM BapMaHT OTBETA.)
BapuaHT 1 HeT, Henb3A

BapuaHT 2 TonbKo B Tene System

BapuaHT 3 ga, MoXKHO

3apaHunel3:

PYHKUMOHANbHBIN 3/1EMEHT Kaacca, KOTOPbIN peasnn3yeT BbIYMCNEHUA, HOCUT Ha3BaHMWe
(OTmeTbTE 04MH NPaBU/bHbLI BapuaHT OTBETA.)

BapuaHT 1 meTog,

BapuaHT 2 mapkep

BapwuaHT 3 cBolicTBO

3apaHuels:

MNeperpy3ka meTof0B ABNAETCA NPOABIEHNEM
(OTmeTbTe 0AMH NPaBWUIbHBIN BapuaHT OTBETA.)
BapuaHT 1 nHkancynaummn

BapuaHT 2 noammopoumsma

BapuaHT 3 umnamkaummn

3apgaHunels:

B KaKkoI pekypcun meToz, Bbi3biBaeT ceba B KauecTBe BCMOMOraTe/IbHOro Yepes Apyroin BCNOMOoraTebHblA MeToA,?
(OTmeTbTe 0AMH NPaBUAbHbIM BapuaHT OTBETA.)

BapwaHT 1 B gMHammyeckomn

BapwuaHT 2 B KOCBEHHOM

BapwuaHT 3 B cTaTMyecKom

3apaHuel6:

O6beKT, reHepupyroLWmin nHPopmaumto o "HeobbIMHOM NPOrPaMMHOM NpoucecTsmm”, HOCUT HasBaHWe
(OTMeTbTe 0AMH NPaBUAbHBIN BapuaHT OTBETa.)

BapuaHT 1 uckntoyeHue

BapuaHT 2 TepMmuHan

BapuaHT 3 KoHTelHep

3apaHuel7:

K MCKAOUMTENBHBIM CUTYaLMAM CAedyeT OTHeCTH

(OTBeT cuMTaeTCA BEpPHbIM, €C/IM OTMEYEHbI BCE NPaBU/bHble BapMaHTbl OTBETOB.)
BapwuaHT 1 BBOA N0Nb30BaTE/IEM BMECTO YMC/A CTPOKM

BapwuaHT 2 HexBaTKy AOCTYNHON NamATh

BapuaHT 3 nonbITKY OTKPbITb HECYLLEeCTBYOLWMNI dain

3apaHmnels8:

B Kakom npocTpaHCTBE MMeH onpeaeneH Knacc Exception?
(OTmeTbTe 04MH NPaBU/IbHbLIM BapuaHT OTBETA.)

BapwaHT 1 Detect

BapuaHT 2 Main

BapuaHT 3 System

3apaHmnel9:

YnpasneHue o6paboTkoi nckntoueHuii B DELPHI ocHoBbIBaeTca Ha MCMO/1b30BaHMM onepaTopa
(OTmeTbTe 04MH NPaBU/bHbLIM BapuaHT OTBETA.)

BapuaHT 1 get

BapuaHT 2 try

BapwuaHT 3 break

3apgaHne20:



Kakas ¢opma onepatopa unchecked nossosseT UrHopnpoBaTb NepenoaHeHne ansa 3a4aHHOro BbipaxKeHua?
(OTmeTbTe 0AMH NpPaBU/bHBIN BapuUaHT oTBETa.)

BapunaHT 1 KOHCTPYKTUBHaA

BapwaHT 2 onepatopHas

BapuaHT 3 moaynbHaa

3apaHmne2l:

K cocTaBnamoLWwmm 4acTam CNUcKa NnapameTpoB MeToda cieayeT OTHeCTH

(OTBET CUMTaETCA BEPHBIM, €C/IM OTMEYEHbI BCE MPABU/IbHbIE BAPUaHTbI OTBETOB.)
BapuaHT 1 TMn gaHHbIX

BapwuaHT 2 meTog,

BapwaHT 3 ngeHtneoumkartop

3apaHune2:

Mpu nepepaye napameTpa Mo 3HAaYEHUIO METOA, NoslyYaeT
(OTmeTbTe 0AMH NPaBWUIbHBIN BapuaHT OTBETA.)

BapwaHT 1 pennnku napameTpos

BapuaHT 2 moaynu napameTpos

BapwnaHT 3 KOonuu napameTpos

3apaHune23:

[nA reHepaLmm UCKNOYEHUS NPOrPaMMUCTOM UCMONb3YEeTCA onepaTop
(OTmeTbTe 0AMH NPaBWUIbHBIN BapuaHT OTBETA.)

BapwuaHT 1 depend

BapuaHT 2 throw

BapuaHT 3 conclude

IIpaBunbnbie 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-
2,21-1,22-2 23-1

4.2. OueHoYHbIE CPeCTBA MPOMEKYTOUYHOMH aTTecCTALMHU

[Mo oucuumiuHEe MPEeoyCMOTPEH JK3aMeH. DK3aMeH IPOXOAWT Mo OmieTaM. B kakmom OwmireTe OAWH TEOPETHYCCKHMA
BOTIPOC ¥ OJHO IPAKTHYECKOE 3aJaHWe. JK3aMEH IPOBOAUTCS B YCTHOW / MUCBMEHHOW WM KOMITBIOTEpHOU (opme.
OrneHUBaeTCs BIIAJICHUE MAaTEPHAIOM, €TO CHCTEMHOE OCBOCHHE, CIIOCOOHOCTH NMPHUMEHSTh HY)KHBIC 3HAHUS, HABBIKH H
YMEHHUSI TIPU aHAJN3€ MPOOIIEMHBIX CUTYallUH U PEIICHUN MTPAKTHUECKHUX 3aaHHM.

4.2.1. YCcTHBII OTBET

4.2.1.1. Ilopsiaox npoBeIeHMs.

IIpomexxyToduHast arTecTarysl HaleleHa Ha KOMIUIEKCHYIO TNPOBEPKY OCBOCHHS TUCIHHUIUIMHBL OOydarouiuiics
moiy4yaer Bomnpoc(bl)/3amanue(st) W Bpemsi Ha MOATOTOBKY. IIpoMexyToduHas aTTeCTalus MPOBOAUTCS B YCTHOH,
MMCbMEHHOW WM KoMIbloTepHOU (popme. OreHHBaeTCs BIaJieHHE MATEPUAIOM, €r0 CUCTEMHOE OCBOEHHE, CITIOCOOHOCTH
MIPUMEHSTH HY>KHBIE 3HAHWS, HABBIKU M YMEHUS TIPH aHAIIN3E TPOOIIEMHBIX CUTYAIHH U PEIICHIH MPAKTUICCKAX 33 JaHHH.

4.2.1.2. Kpurepuu oueHUBaHUS.

OneHKa «OTJIWYHO» CTABHUTCS, €CJIU O0YyYaIHMiicsd MPOJAEMOHCTPUPOBAI BCECTOPOHHEE, CHCTEMATHYCCKOE U
riryOokoe 3HaHUE Y4eOHO-TIPOTPaMMHOTO MaTepualia, yMEHHE CBOOOJHO BBIMONHATH 3aJaHUs, IPEIyCMOTPCHHEIC
MIPOTrpaMMO¥i, YCBOMJI OCHOBHYIO JINTEPATypPy ¥ 3HAKOM C JIOMIOJHUTEIBHOM TNTEpaTypoil, peKOMEHIOBAHHOI IPOrpaMMoii
JUCHUIUIMHBI, YCBOUJI B3aUMOCBA3b OCHOBHBIX MMOHATHI JUCHUIUIMHBI B UX 3HAYCHUU AJIA an/Io6peTaeM01‘/'I npoq)eccml,
IIPOABUII TBOPUECCKUEC CHOCO6HOCTI/I B ITIOHUMAaHHUH, U3JI0OKCHHUU U UCIIOJIb30BaHUN yqe6Ho-np0rpaMMHoro Mare€puaia.

O1eHKa «X0poII0» CTABUTCA, €CJIM 00ydalomMiica MpoAEeMOHCTPUPOBAI OJTHOE 3HAHUE YIeOHO-IIPOTPaAMMHOTO
Marepuana, YCHIEIIHO BBIIOJHWI IPEIyCMOTPEHHbIE IPOTPaMMOM 3aJaHus, YCBOWI OCHOBHYIO JIMTEpaTypy,
PEKOMEHAOBAaHHYIO ITPOrPaMMOH JUCIUIUIMHEI, TOKa3aJl CHCTEMAaTHIECKU XapakTep 3HAHUH MO JAUCIHIUINHE U CIIOCOOCH
K UX CaMOCTOSTCIFHOMY ITOMOJHCHHIO W OOHOBJICHUIO B XOJI¢ NAJIbHEWINeH ydeOHOW paboThl M mpodeccHoHaTbHON
JIESITEIBHOCTH.

OmneHKa «yIOBJETBOPUTEIbHO» CTABHTCS, €CJAH OOYYAKINHIiCA NPOJESMOHCTPUPOBAI 3HAHHE OCHOBHOTO
Y4eOHO-TIPOTPaMMHOTO MaTepHaia B O0beMe, HEOOXOIUMOM I JalbHEHIed ydeObl M TIpeAcTosmieil paboThl Mo
npog)eCCru, CIPaBHICS C BBHITOJHCHHEM 3aJaHUM, MPEIyCMOTPEHHBIX MPOrPaMMOM, 3HAKOM C OCHOBHOM JIUTEpPATYpOH,
PEKOMEHZIOBAaHHON NPOTPaMMOW NUCIMIUIMHBI, OMYCTUJ MOTPEITHOCTH B OTBETE HA HSK3aMCHE M TPU BBIMOJHCHUH
9K3aMEHAIMOHHBIX 3aJaHUi, HO 00Jamaer HEOOXOAWMBIMH 3HAHWSAMH IJIsI WX YCTPAaHEHUS TOA PYKOBOICTBOM
MIpero1aBaTes.

OneHKka «Hey/I0BJIeTBOPHUTENbHO» CTABUTCH, €CJM O00y4YaIOLIMiicsl TPOJAEMOHCTPHUPOBAI 3HAHWE OCHOBHOTO
y4eOHO-TIpOTPAaMMHOTI0 MaTepuaja B o0beMe, HEOOXOIUMOM Ui JalbHEWIed ydeObl W mpeacrosmeid padoTel 1o
npodeccuu, CpaBHiICS C BBIMOJIHEHHWEM 3aTaHHM, MPETyCMOTPEHHBIX MPOTPAMMOM, 3HAKOM C OCHOBHOH JINTEpaTypoH,



PEKOMEHJ0BAaHHOI NPOTrpaMMON IUCIMIUIMHBL, JOMYCTUN MOTPEIIHOCTH B OTBETE€ HA HK3aMEHE U IPU BBINOJIHEHUU
9K3aMEHAIMOHHBIX 33/IaHMH, HO o00JlajaeT HEOOXOJMMBIMU 3HAaHMSAMH [UII HMX YCTPAaHEHUs NOA PYKOBOJCTBOM
IpernoaBaTens.
4.2.1.3. OneHo4HEIE CPeCTBA.
Bonpocs! 1J1s1 yCTHOT0 MJIM MHCBMEHHOT0 0TBETAa HA 9K3aMeH
1. Cuctema nporpammupoBarus DELPHI.
2. CTpyKTypa IporpamMMEbl, SIeMEHTHI s13b1Ka (andasur). [loHATHE THTIA TAHHBIX.
3. Onepannu (apudmernueckue, Jorndeckre) Ha Tamax. CtaHnaptHsie GyHKIHUH. BeipaxeHns.
4. Ilpouerypsl KOHCOJILHOTO BBOJIA U BBIBOAIA, YIIPABICHNE BBOJOM-BBIBOJOM. Onieparop
npucsanBaiusi. COBMECTIMOCTb
10 TIPHICBaUBAHUIO.
5. YcnosHslii oneparop. OnepaTtop MHOKECTBEHHOTO BETBJICHUS (BBIOOPA).
6. LIuKIIBL: ¢ IpeaycIOBHUEM, C IOCTYCIOBUEM, C TAPAMETPOM.
7. CTpyKTypHpOBaHHbIE TUIIBI JaHHbIX. JInHelHbIe MaccuBL. [IpuMepsr 3a1ay.
8. CTpyKTypHpOBaHHbIE TUIIBI AaHHBIX. J[ByMepHBbIe MaccuBEL. [Ipumepsl 3amau.
9. AITOpUTMBI IOMCKA B MacCHBeE.
10. AnropuTMBI COPTUPOBKH MACCUBOB.
11. KomOuHMpOBaHHBIN THIT JaHHBIX (3amucu). OnepaTop MpUCcOeInHEHU. 3allUCH C BapUaHTaMHU.
ITporpammupoBanne
THUIIOBBIX aJITOPUTMOB 00pabOTKH 3ammcen.
12. INoamporpammel. OCHOBHBIE CIIOCOOBI TEPEAAYN TAPAMETPOB B MOJNPOTPAMMY, HX CPaBHEHHE.
13. oxmporpammel. O6macTs BUIUMOCTH. JIOKaNbHBIC U TII00aTbHBIC HACHTH(PUKATOPEL.
14. PexypcuBHble noanporpaMmsl. O61acTh UCTIOIB30BAHHUS.
15. Moayne. Obmias crpykTypa Moxyiast. KoMImisust v moAKiIroueHue MOIyJIs.
16. Yka3zarenu u tuHaMu4eckas namsTh. J[uHaMHudeckue nepeMeHHBIE.
17. CBs3aHHBIE CITUCKH.
18. Ouepenu. Creku.
19. daiinossie Tumbl. OOIIKE TPOLIEAYPHI I PabOThI ¢ (aiimamu. KoMmoHeHTHBIE
(TUTU3UpPOBaHHEIC) (aITBL
20. TexcroBble (afinbl. TekcT-opHeHTHPOBAHHEIE MTPOIETYPHI ¥ QpyHKIwH. THITOBBIC 3a1a9H.
21. IlpsMoii 1 TOCIeOBATENBHBIA JOCTYI K KOMIOHeHTaM (aitna. [Ipouenypsl U (pyHKINH, OpUEHTHPOBAaHHBIE Ha
TIPSIMOM JTOCTYTI K KOMIIOHEHTaM (aiiia.
22. ITouck B THOM3UPOBAHHBIX (aitnax. CopTUpoBKa (ailyioB (Ha mpUMepe OJHOTO U3 METOJIOB).
23. TunmsuposanHbie ¢aitner. Daiinel 3amuceil. THIIOBBIE aNITOPUTMBI 00PaOOTKH.
24. Crangaptabiii Monyiib Graph. OcHOBHBIE IPOLEAYPbI U PYHKIINH.
25. Cranpapthbiit Mogynb Graph. CoxpaHeHue U BblZjada H300pakeHH Ha dKpaH.
26. OCHOBHBIE TIOHATHS 00BEKTHO-OPUEHTUPOBAHHOTO MPOrPAaMMHUPOBAHHUSL.
4.2.2. [IpakTHYecKoe 3aJaHue

4.2.2.1. Ilopsiaox npoBeeHMsI.

[IpakTHdyeckne HaBBIKM MPOBEPSIOTCS ITyTEM BBITOJHEHHSA OOYUYAIOMIMMUCS MPAKTHYECKUX 3aJaHUI B yCIIOBHSAX,
MOJTHOCTBIO WJIM YAaCTHYHO TNPHOJIVDKEHHBIX K YCIOBHSM TNpogeccHoHalNbHOW nesitensHOCTH. IlpoBepsiercst 3HaHue
TEOPETHYECKOT0 MaTepHala, HeoOXOAUMOe I MIPABUIILHOTO COBEPIICHUS HEOOXOJUMBIX JICHCTBHH, YMEHHE BBICTPOHTD
MIOCJIE/I0BATENILHOCTD ICHCTBUH, IIPAKTUYECKOE BIIaJICHAE TPUEMAMU M METOJAMH PELICHUs MPO(ECCHOHANBHBIX 33/1a4.

4.2.2.2. Kpurepuu oneHUBaHUS

OneHka «OTJIHYHO» CTABHTCH, €CJIH 00y4al0IUIiCs TPOJEMOHCTPHPOBAI BEICOKUI YPOBEHb OCBOEHHS HAaBBIKOB,
JTIOCTAaTOYHBIN JJIS1 YCHENTHOTO PENIeHHUs 3a/1a4 MPO(HEeCCHOHATBHOMN e TeTbHOCTH.

O1eHKa «XOpPOIIO0» CTABUTCH, €CIU 00y4Yarouuiics IpoIeMOHCTPHUPOBAIT XOPOITHHA YPOBEHb OCBOCHHS HABBIKOB,
JIOCTAaTOYHBIN JJIs peIIeHus 0oJbIeii yacTH 3a1a4 MPOo(hecCHOHATBFHON AEATEIEHOCTH.

OneHka «yI0BJIETBOPUTEJIBHO» CTABUTCSH, €CJAH O00YyYalOLIUiCH TNPOJISMOHCTPHPOBAT YAOBICTBOPUTEIBLHBIN
YPOBEHb OCBOEHHSI HABBIKOB, IOCTATOYHBIH ISl PEIICHHUS OTAEIBHBIX 33134 NPO(EeCCHOHATBHOMN 1A TeIFHOCTH.

Ounenka «HeYJA0BJIETBOPUTEIbHO» cTaBUTCS, ecau o0yuyarommiics MIPOAEMOHCTPHUPOBAI
HEY/IOBJICTBOPUTEIBHBI yPOBEHb OCBOCHHUS HaBBIKOB, HEJOCTATOYHBIA JUIS pEIIeHHWs 3a7a4 HpodeccroHaIbHON
JIeSITEIbHOCTH.

4.2.2.3. Conep:xanue OlIeHOYHOTO CPeACTBA
3anaua 1
Hanummre KOHCONBHYIO MporpamMmy, B KOTOPYIO MOIb30BaTeNb BBOAMUT C KIABUATyphl JBa uucia. A MHporpamMma
CPaBHMBACT J[Ba BBE/ICHHBIX YHCJIa ¥ BEIBOAUT HA KOHCOJIb pe3yJIbTaT CpaBHEHUS (J1Ba YKCia PaBHBI, IEPBOE YUCIIO OOJIbINE
BTOPOTO WJIM NIEPBOE YNCIIO MEHBIIIE BTOPOTO).
3agaua 2
HanmmmTe KOHCOMBHYIO POrpaMMy, B KOTOPYIO MOJIb30BATENb BBOAUT C KJIABHATYPhI YUCIO. Ecin 4nCiio OAHOBPEMEHHO
oonpmie 5 w menpme 10, To mporpamma BbBomuT "Umcnmo Oosbme 5 m menbme 10". MHade mporpamma BBIBOJIUT
cooOmenne "HensBectHoe uncio".
3amauya 3



Hanwuimmre KOHCOJMBHYIO MPOrpaMMy, B KOTOPYIO MOJIh30BATENb BBOJUT C KIaBHATYPhI Ynclio. Eciu uncio aubo paBHO 5,
6o paBHo 10, To nmporpamma BeiBoguT "Hucino aubo paBHO S, 6o paBHo 10". MHaye nporpaMma BBIBOJHUT COOOIICHHE
"HeusBectHoe uncino".

3anaya 4

B 0aHke B 3aBUCUMOCTH OT CyMMBI BKJIaIa HAYUCIIICMBIH MPOIIEHT IO BKJIAAY MOXET OTIMYaThCs. HamumuTe KOHCOIBHYIO
porpamMMmy, B KOTOPYIO IIOJIb30BaTeNbh BBOJUT CyMMy BKianga. Ecim cymma Bkmama mensme 100, To Haumcmsercs 5%.
Ecmu cymma Briraga ot 100 go 200, To Hauucnsercs 7%. Eciu cymma Bkiana 6ombine 200, o Hagncnsercs 10%. B xonme
IporpaMMa JO0JDKHA BEIBOAUTE CYMMY BKJIa/la C HAYHMCIICHHBIMH MPOIICHTaMHU.

3amaya 5

W3MennM npensiaynryto 3amady. Jomyctum, 0aHK IIepHOANYECKH HAYUCISIET TI0 BCEM BKJIaIaM KPOMe IIPOLEHTOB OOHYCHI.
W, nonycTiM, ceiiuac OaHK peIIniI JOHAYHCINTD 1T0 BCEM BKJIaZaM 15 eIuHHIl BHE 3aBHCHMOCTH OT UX CyMMBL V3MeHuTe
MpOorpamMMy TakKuM 00pa3oM, 4TOOBI K (PHHAITBLHON CYyME TOYHCISUTACH OOHYCHI.

3anaya 6

Hanwimmite KOHCOJNBHYHO NpPOTpaMMy, KOTOpask BBIBOJUT IIOJIb30BATENIO0 cooOuicHue "BBemuTe HOMep omepanuu:
1.Cnoxenue 2.Bpruntanue 3.YMmHokeHue". Pamom c Ha3BaHHMEM KaXIOH omepaluy yKa3zaH €€ HOMep, Hampumep,
ormepanys BeluuTaHus umMeeT Homep 2. IIycTh moab30BaTesb BBOAUT B MPOrpaMMy HOMEp OMNCpAIMU, U B 3aBUCUMOCTH OT
HOMeEpa OTepaIiy MporpaMma BEIBOJUT €My Ha3BaHHE OTIEpaIliu.

Bagaua 7

W3mMenute mpeasiayinyio nporpaMmy. [1ycTs momp30BaTens KpoMe HOMepa Onepalid BBOANUT ABa YUCIIA, H B 3aBUCHMOCTH
OT HOMEpa OIEPallii C BBEJCHHBIMH YHCIAMH BBITIOJHSIOTCS OIpEACICHHBIC NEHCTBUS (HampuMep, MpH BBOJE YHCIA 3
Yrcia YMHOXAIOTCS ). Pe3ynbpTar omnepariy BEIBOJUTHCSA Ha KOHCOJb.

Bagauda 8

3a Kaxaplii Mecsi 0aHK HAYMCIIECT K CyMMe BKiaaa 7% OT cyMMmbl. HamuimuTe KOHCONBHYHO MPOrpamMMmy, B KOTOPYIO
MOJIb30BATEIb BBOJUT CYMMY BKJIaJa M KOJHUYECTBO MECSAIEB. A OaHK BBIYHCISACT KOHCUHYIO CYMMY BKIIaJa C Y4ETOM
Ha4HCIIEHUS TPOIICHTOB 33 KaXKIbIA MECSII.

JI5ist BEIYUCTICHHS CYMMBI C YYETOM IIPOIICHTOB UCIOBb3yHTe nuki for. J[is BBoa CyMMBI BKJIa1a HCIIOJIB3YHTE BRIPAIKCHHE
Convert. ToDecimal(Console.ReadLine()) (cymma Bkinaaa 6yaer npeacrasisth taum decimal).

3anaya 9

3a Kaxaplii Mecsn 0aHK HAYMCIAEeT K cCyMMe BKiaza 7% oT cyMMBL. HamummTe KOHCONBHYIO MPOTpamMMmy, B KOTOPYIO
MOJIb30BaTENh BBOJUT CYMMY BKJIaga W KOJNUYECTBO MecsleB. A OaHK BBIYHCIIACT KOHEYHYIO CYMMY BKJIaJa C Y4ETOM
HAYHCIICHUS TPOLCHTOB 32 KaXKIBIH MECSIL.

JIiss BBIYMCIIEHUS CYMMBI C Y4YETOM IIPOIICHTOB HCHONB3yHTe nuka while. [[ns BBOga cyMMBI BKJaIa HCIIONB3YHTE
Beipakenue Convert.ToDecimal(Console.ReadLine()) (cymma Bkiana OyneT npenctaBisats Tam decimal).

Bagauva 10

Hanwuiire nporpaMMy, KOTOpasi BBIBOJUT Ha KOHCOJIb TAOJIUILY YMHOKCHHS

3anmauga 11

Hanwuimire nporpammy, B KOTOPYIO IMOJb30BATENIb BBOJHUT JIBa YKCJA W BBIBOJUT PE3yJIbTAT MX YMHOKEHUs. IIpu 3TOM
MporpaMMa JOJHKHBI 3aMpalliuBaTh y MOJIb30BaTENs BBOJ YU CEIN, TOKa 00a BBOAUMBIX YHCIIa HE OKaXyTcs B [uana3one ot 0
1o 10. Ecnu BBeneHHbIe uncia okaxyTes Oonbmie 10 uan mensine 0, TO mporpaMma JOJDKHA BBIBECTH MOJIb30BATENO O
TOM, YTO BBEJICHHBIC YWCJIa HEJOMYCTUMBI, U MOBTOPHO 3aMpPOCUTh y TOJB30BATENs BBOJ JIByX uucen. Eciau BBeleHHBIE
qricia MpUHAAIeKAT nuamna3ony ot 0 1o 10, To mporpaMMa BEIBOJUT Pe3yIbTaT YMHOKCHUS.

Jlis opraHu3anyu BBO/Ia YHCEI UCTIONB3YiTe OeckoHeuHbIH ki while u omepartop break.

11. IocTpouTh CHUCTEMY KJIACCOB UIS OMMCAHMS IUIOCKHX TEOMETPHUYECKUX (QUTYp: Kpyra, KBajpaTa, IpsSMOYTOJbEHHUKA.
[IpenycMOTpeTh METOABI IUIA CO3JaHUs OOBEKTOB, MEPEMEIEHHS Ha IUIOCKOCTH, M3MCHEHHUS pa3MEpoB M IMOBOPOTA Ha
3a/laHHBIN yTOJL.

12. TloctpouTp ommcaHHMe Kiacca, cojepiamiero WHGOPMAIWI0 O TOYTOBOM anpece opranmzanuu. IIpemycmorpers
BO3MOHOCTh Pa3/IeIbHOTO U3MEHEHHSI COCTaBHBIX YacCTel ajapeca, CO3AaHNs U YHHITOXKEHHUSI 00BEKTOB ATOTO KJiacca.

13. CocraBuTh OmucaHWe Kiacca i MPEACTABICHUS KOMIUIEKCHBIX YWCENT C BO3MOKHOCTBIO 3aJaHHS BEIIECTBEHHOU U
MHHMOM YacTeld kak yuciamu TuroB double, Tak u mensiMu unciamu. OOGECTIEUNTh BBIMOJHEHUE OTNEPAIMA CIIOKECHHUS,
BBIYHUTAHUS M YMHO)KEHHUS KOMIUIEKCHBIX YHCEII.

14. CocTaBuTh ONMCaHKE Ki1acca A paboThl ¢ IEMHBIMHU CITUCKAaMU CTPOK (CTPOKH MPOU3BOJIBHOMN JIMHBI) C OTIEpaIlUsIMHU
BKITFOUCHHUS B CIIHCOK, YAAJCHUS U3 CIIHCKA JJIEMEHTA C 3aJlaHHBIM 3HAYCHHEM NAaHHOTO, YAAJICHUS BCETO CIHCKA HIIH
KOHIIa CIIFICKa, HAYMHAS C 33JaHHOTO 3JICMCHTA.

15. CocraBuTh ommcaHue Kiacca s OOBEKTOB-BEKTOPOB, 3a7aBaEMBIX KOOPAWHATAMH KOHIIOB B TPEXMEPHOM
npoctpancTBe. OOECIEYNTh ONEpAIy CIOKCHHUS M BBHIYUTAHUSA BEKTOPOB C MOJIYYCHHEM HOBOT'O BEKTOPa (CYMMBI WIIH
Pa3HOCTH), BBIYHCIICHUS CKAIIIPHOTO NMPOU3BEACHUS IBYX BEKTOPOB, JUTMHEI BEKTOpPa, KOCHHYCA yIiia MEXy BEKTOPaMH.
16. CocTaBuTh ONHCaHHE KiIacca MPSIMOYTOJIBHHUKOB CO CTOPOHAMH, MapauiebHBIMU OCsIM KoopauHat. [Ipenycmorpers
BO3MOKHOCTh IIEPEMEIICHHS IPSMOYTOJHHUKOB Ha INIOCKOCTH, H3MEHEHHS pPa3MepOB, IOCTPOCHHS HAMMEHBIIETO
MIPSIMOYTOJIBHMKA, COACPIKAIlero JBa 3aJaHHBIX INPSAMOYTOJNBHHWKA, M TPSIMOYTOJBHHKA, SBISIOMETOCS OOIMIeH YacThio
(mepeceveHrneM) IBYX MPSMOYTOJIHHHKOB.

17. CocTaBuTh OmMHMCaHWE KJiacca JJIsl OMpeAeNieHUs] OJHOMEPHBIX MAacCHBOB IIENBIX udncen (BeKTopoB). IIpeaycMoTpeTsh
BO3MOKHOCTH OOpaIeHust K OTAEIbHOMY 3JIEMEHTY MAacCHBa C KOHTPOJIEM BBIXOJa 3a MpeeNbl HHACKCOB, BO3MOXKHOCTh
3aJJaHMs POU3BOJIBHBIX TPAHUI] HHJCKCOB MPU CO3IAaHUH O0BEKTA U BBITIOJIHCHUS OMEPalUil MOAIEMEHTHOTO CIOXKCHUS U



BbIYMTaHUS MAaCCUBOB C OAMHAKOBBIMU I'PaHULIAMU UHJACKCOB, YMHOXCHUA U ICJICHUA BCCX 3JICMCHTOB MAaCCHUBA HAa CKaJIAp,
neyaTu (BLIBO,Ha Ha 3KpaH) 9JICMCHTOB MacCCHBa 110 UHACKCaAM U BCCI'0 MaCCHUBa.
18. CocTaBuTh ONMCaHKE Kilacca JJIA OMIPEACJICHUA OJHOMEPHBIX MAaCCUBOB CTPOK q)HKCHpOBaHHOﬁ JJIUHBI.
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2. Aranpnos, B. II. Ba3er manHbIX : y4eOHUK : B 2 kHurax. Kamra 1. Jlokanpabple 0a3bl maHHBIX / B.II. AramsmoB. —
Mocksa : ©@OPYM : UHOPA-M, 2025. — 352 c. : mn. — (Bricmree obpazoBanme). - ISBN 978-5-8199-0377-3. - Tekcr :
anektpouHblit. - URL: https://znanium.ru/catalog/product/2162084 (nmata obparuenus: 10.02.2025). — Pexxum moctyna: mo
TIOATINCKE.
3. Benos, B. B. Anroputmsl u cTpyKTypbl JaHHbIX : yueOHuk / B.B. Benos, B.U. YucrakoBa. — Mocksa : KYPC :
NUH®PA-M, 2023. — 240 c. — (bakanaBpuat). - ISBN 978-5-906818-25-6. - Tekcr : snextponHbiii. - URL:
https://znanium.ru/catalog/product/2110058 (mata o6pamenus: 10.02.2025). — Pexxum mocTymna: mo momucke.

JlonoiHNTEeIbHAA JIUTEpaTypa:
1. Diignuna, I'. M. Delphi: nporpamMmmupoBanue B npumepax M 3anadax. [Ipaktukym : yueOHoe nocodue / I'. M. Diianuna,
K. A. Munopazos. - 2-¢ uzn. - Mocksa : PUOP : UTH®PA-M, 2019. - 138 c. - (Beicuiee oopa3osanue). - ISBN 978-5-369-
01768-5. - Tekcr : anmextponnsiii. - URL: https://znanium.ru/catalog/product/980129 (mata obpamenus: 10.02.2025). —
Pexxnm ocTyna: mo mojmcke.
2. bynakos, II. 1O. IIpaktukym mo pemenuto 3amad Ha DBM B cpexe Delphi : yue6. mocobue / I1.1O. Bynakos, A.K.
JlomatuH. — MockBa : ®OPYM : MHOPA-M, 2018. — 304 c. — (Bwicmee oOpa3oBanue: bakamaBpmar). —
www.dx.doi.org/10.12737/textbook_597aef1a80e830.74777545. - ISBN 978-5-00091-481-6. - TekcT : 3J1EKTPOHHBIH. -
URL.: https://znanium.com/catalog/product/939812 (mara obpamenus: 10.02.2025). — Pesxxum 10CTyma: MO MOJITUCKE.
3. Bap¢onomeesa, T.H. JlabopaTopHblii MPakTUKYM 110 00bEKTHO-OPUEHTUPOBAHHOMY IPOrPAMMHUPOBAHHUIO : MPAKTHKYM /
T.H. Bapdonomeena, I1.10. Ebumosa. — 3-¢ u3g., ctep. — Mocksa : ®JIMHTA, 2019. — 74 c. - ISBN 978-5-9765-2042-
4. - Texcr : anexrponnsiit. - URL: https://znanium.com/catalog/product/1065537 (mata obpamenus: 10.02.2025). — Pesxum
JIOCTYIA: TIO MOJIITHUCKE.
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Ipunooicenue 3
K paboueli npocpamme OUCYUNIUHBL (MOOYJIs)
b1.B.JIB.03.01 Ilpoepammuposanue na JJEJIOU

Hepeqeﬂb l/IH(l)OpMaIIHOHHBIX TeXHOJIOFHﬁ, HCHOJb3YyEMBIX 1JI1 OCBOCHUS TUCHUIITHHBI (MO)]yJIﬂ), BRJIIOYasd
nepevIeHb NMPpOrpamMmmMHoOro odecrevyeHHs 1 l/IHq)OpMaIII/IOHHbIX CIIPpaBOYHbLIX CUCTEM

Hamnpasienue noarorosku: 09.03.03 - INpukniagnas nHdopmarnka
IIpoduns nogrorosku: IpukiaaHas nHGOPMATHKA B SIKOHOMHKE
Kpanudukarus BelTyckHUKA: OakagaBp

®dopma oOydueHus: 3a09Has

SI3bIK 00yUeHUS: pyCcCKUi

I'on Havana oOyueHus Mo odpazoBarenbHOI mporpamme: 2025

OcBoeHME TUCIHUIUIMHBI (MOIYJIA) TpeArojiaraeT HCHOJIb30BaHUE CIEAYIOUIEr0 MNpOorpaMMHOro obecredeHus u
nH(pOpPMALMOHHO-CIIPaBOYHBIX CUCTEM:
Office Professional Plus 2010
GIMP
Inkscape
Notepad ++
Python
Lazarus
DnexTponHas OubmmoTeunas cuctema «ZNANIUM.COM»
DnexTponHas OnbmuoTeuHas cucrtema M3narenscrBa «JlaHb)
DnexTpoHHas OnbmuoTedHas cuctema «KOHCYIBTaHT CTyICHTa



