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Coaep:xanue

1. IlepedyeHb IIaHUPYEMBIX PE3yNBTATOB OOYYEHHS MO TUCLUILIMHE (MOJYIIO), COOTHECEHHBIX C IUIAHUPYEMBIMHU
pesynbratamu ocBoenust OIIOIT BO

2. Mecto nucuumuzsl (Moayns) B crpykrype OITIOII BO

3. O0beM muCHMIUTMHBI (MOAYJs) B 3aYCTHBIX CAMHHUNAX C YKa3aHMEM KOJIMYECTBA YacCOB, BBIACICHHBIX Ha
KOHTaKTHYIO padOTy O0ydaromuxcsi ¢ IpernojaBaTeieM (110 BUAaM Y4eOHBIX 3aHATHH) M Ha CaMOCTOSTENBHYIO padoTy
oOyJaromuxcs

4. ConepxaHne TUCIUIUIMHBI (MOIYJIS), CTPYKTYPHPOBAHHOE IO TeMaM (pa3ieiaM) ¢ yKa3aHHEeM OTBEISCHHOTO Ha
HUX KOJINYECTBA aKaJeMUYECKUX YacOB U BHJIOB YYEOHBIX 3aHATHI

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

4.2. CogeprkaHue OUCIUTUIMHBI (MOIYIIN)

5. Ilepeuerp y4eOHO-METOANIECKOTO OOECTICUCHHS TSI CAMOCTOSATEIFHON PabOTHl OOYJArOIIUXCS IO AUCIIUTUINHE
(Momym0)

6. @OH OLIEHOYHBIX CPEACTB MO AUCIUILTHHE (MOIYIIO)

7. [lepeveHs TUTEpaTyphl, HECOOXOTUMOM JIJIsI OCBOCHUS JUCIUIUIAHBI (MOIYJIIS)

8. Ilepeuens pecypcoB HHGOPMAIMOHHO-TEICKOMMYHUKAIIHOHHOMN cetn "MHTepHET", HEOOXOUMBIX I OCBOCHHS
JUCITUTUIUHBI (MOTYJIST)

9. MeToanieckue ykazaHus AJsl 00y4aronnXcs 10 OCBOCHUIO TUCLIUILTHHBI (MOJTYJIS)

10. ITepedens HHPOPMAITMOHHBIX TEXHOJIOTHH, HCIIOIB3yEMBIX MIPU OCYIIECTBICHUH 00pa30BaTEIBHOTO IpoIiecca Mo
JUCLUILIMHE (MOAYIIIO), BKIIIOYAsl MePEeYeHb MPOrpaMMHOT0 obecrieueHHs: 1 MH(GOPMALMOHHBIX CIIPaBOYHBIX CUCTEM (IpU
HE0OXOTUMOCTH)

11. Ommcanne MaTepuaIbHO-TEXHHICCKOH 0a3bl, HEOOXOMUMOMN AJIS OCYIIECTBICHUS 00pa30BaTEIHHOTO IPOIIecca Mo
JUCIUIUTMHE (MOYJITIO)

12. CpenctBa aganTanud MpernofaBaHus JUCIHATUIAHBI (MOIYIISI) K MOTPEOHOCTAM 00YJarOIIUXCsl MHBATUIOB U JIUI] C
OTPaHUICHHBIMU BO3MOXKHOCTSIMH 3I0POBBS

13. Ilpunoxxenue Nel. @OHJT OLIEHOUHBIX CPEJICTB

14. TIpunoxenne Ne2. [lepedeHs muTepaTyphl, HEOOXOIUMOMN IJIsI OCBOCHHS JUCIUATUTHHBI (MO TyJIs)

15. Tpunoxenue Ne3. IlepeueHb HHGOPMAIMOHHBIX TEXHOJIOTHH, HCIOJIB3YEMBIX ISl OCBOCHHUS TUCIMILIMHBI
(MomyIist), BKITFOYAsI IEPEYCHb MPOTPAMMHOTO 00eCTIedeHUS 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM



IIporpammy mucuuruinHbl paspaboran(a)(u) moueHt, k.H. (mouent) Ycmano W.T. (Kadempa marematuku wu
MIPUKIIaAHOW MHPOPMATHKH).

1. Ilepeyenr NIaHHMPYeMBIX pPe3yJbTATOB OOy4eHMsI @O0 AUCHUILUIMHE (MOIYJI0), COOTHECEHHBIX ¢
IUIAHUPYeMBbIMH pe3yabTaTamu ocsoenust OIIOII BO

OO6yJatomniuiicsi, OCBOUBIINHA AUCITUILTHHY (MOIYIIB), JOJDKEH 00Ia1aTh CIICYIONTIMHI KOMIECTCHIMSIMHU:

HIugp Pacmiudposka
KOMIIETeHIIUH npuodperaemMoil KOMIeTeHUHMH
IIK-2 CriocoOeH OCymIecTBIATh TECTHPOBAHIE KOMIIOHEHTOB HH(OPMAIIMOHHBIX CHCTEM
IK-2.1 3HATH TEXHOJIOTUH TECTHPOBAHUS KOMIIOHEHTOB HH(POPMAITMOHHBIX CHCTEM
I1K-2.2 YMeTh OCyIIECTBIISATh TECTUPOBAHIE KOMIIOHEHTOB HH()OPMALIMOHHBIX CUCTEM
[K-2.3 BnaneTs criocOOHOCTBIO OCYIIECTBIISITh TECTUPOBAHNE KOMIIOHEHTOB HH()OPMAIIMOHHBIX CHCTEM
[K-5 CriocoOeH MPUMEHSATh CUCTEMHBIH MOAX0A M MaTeMaTHYEeCKHE METO/IBI B (DOpMaM3aIK PEIICHHS

MMPUKJIAAHBIX 3a/1a4, B TOM YHCJIC HHTCIUICKTYaJIbHbIX

[IK-5.1 3HATH OCHOBBI CHCTEMHOT0 TI0JIX0/1a ¥ MATEMAaTHUCCKUX METOOB B (POPMAIH3AINHN PEIICHUS
MPUKIIAIHBIX 33/1a9, B TOM YHCJIC HHTCIUICKTYaTbHBIX

I1K-5.2 [YMeTh MPUMEHSTh CHCTEMHBIHN MOAX0/] K MAaTEMaTHYCCKUE METOIbI B (POPMATH3AIIUN PELICHUS
[IPUKJIAJHBIX 3a/1a4, B TOM YMCJI€ HHTEJUIEKTyalbHbIX

IT1K-5.3 Brnagetb CHOCOOHOCTBIO TMPUMEHSATH CHCTEMHBIM TMOAXOJN M MaTeMaTHYeCKue METOJbl B
(hopMau3aIy peicHus IPUKIaIHBIX 33/1a4, B TOM YHCJIC HHTCIUICKTYaIbHBIX

OO0yuaronuiicsi, OCBOUBIINN AUCIUIIUHY (MOIYJIIB):

JlomkeH 3HATh:

cucremy mnporpammupoBanus Ha [EJIOU; npuHmumel pa3paOoTKM HpOrpaMM; IPHUHIUIBI ABTOHOMHON H
KOMIUIEKCHOU OTJIaZIKU U TECTUPOBAHUS IIPOIPaMM;

OCHOBBI CUCTEMHOT0 IIOJX0/a U MaTEMaTHYECKUX METOAOB IIPU IporpaMmupoBanuy Ha JIEJIOU.

JloibKeH ymeTh:

pa3pabaThIBaTh AITOPUTMBI PEUIEHHs M MPOTrPaMMHpPOBaTh 3aJaudl 00pabOTKM JAaHHBIX B MPEIMETHOH 001acTH,
pa3pabaThIBaTh MPOEKT TECTHPOBAHMS IPOTPAMMBI;

MIPUMEHSATH METO/IBI CHCTEMHOTO ITOJIX0/a M MAaTEMaTHYECKIX METOAOB IIPU PEIICHNH MTPUKIAIHBIX 3a1a4.

HOJ'DKCH BJIaACTh:
HAaBBbIKaMH OCYIICCTBJICHUA TECTUPOBAHUS IIPOTPAMM;
HaBbIKaMHU CUCTCMHOI'O ITIOAX0Ja U MaTEMAaTHYCCKUX METOJ0B B Q)OpMaHI/ISaLII/II/I peHICHUs MPUKIIAHBIX 3a/4a4.

2. Mecro gucuumiaunsl (MoayJs) B crpykrype OIIOII BO

Jannas mgucruminHa (Momynb) Bkiaouena B pasgen "B1.B.JIB.03.01 Jucuumiawael (Momynm)" OCHOBHOM
npodeccnoHanbHOI 0bpa3oBarensHoi mporpamMmel 09.03.03 "Ilpuximagnas uadopmartuka (IIpukmagnas mHGOpMaTHKa B
9KOHOMHKE)" W OTHOCHTCS K JWCHUIUIAHAM TI0 BBIOOPY ¥ 9acTh, (GOpMHUPYEMON YIaCTHHKaMH OOpa30BaTENBHBIX
OTHOILEHUH.

OcBauBaetcst Ha 5 Kypce B 9 cemecTpe.

3. O0beM QUCHHMIIMHBI (MOXYJs) B 3a4eTHBIX €IUHHMIAX ¢ YKAa3aHHEM KOJUYECTBA YACOB, BbIJAEJEHHBIX HA
KOHTAKTHYK padoTy ofyyawmuxcs ¢ npenogaBarejeM (0 BHAAM Y4YeOHBIX 3aHSTHII) H HA CAMOCTOSITEIbHYIO
padoty o0yuaommuxcst

OO6mrast TPyAOEMKOCTh TUCIUITINHBI COCTaBIsIeT 4 3aueTHBIX(bIe) enquani(sl) Ha 144 gaca(oB).

KontaktHas pabota - 30 uwaca(oB), B ToM uucie jekiuu - 10 dgaca(oB), mpaktuueckue 3aHATHS - 0 daca(oB),
nabopaTopHbie paboTsl - 20 yaca(oB), KOHTPOJIb CAMOCTOSTENBbHOM PaboTHI - 0 yaca(oB).



CamocrositensHas pabota - 105 gaca(oB).
Konrpois (3auét / ax3ameHn) - 9 yaca(oB).
dopma MpoMeKyTOUHOTO KOHTPOJIS TUCLUIIIMHBL: 3K3aMeH B 9 cemectpe.

4. Coaep:kaHue TUCHUILUIAHBI (MOAYJIS1), CTPYKTYPHPOBAHHOE M0 TeMaM (pa3jesaM) ¢ yKa3aHHEM OTBeIe HHOTO
Ha HHUX KOJIMYeCTBA aKa/leMHYeCKUX 4YacOB 1 BUAOB Y4eOHBIX 3aHATHH

4.1 CTpyKTypa M TeMaTHYeCKHUi IVIAH KOHTAKTHON U CaMOCTOSITeIbHOM PadoThI 0 AUCHUILINHE (MOAYJII0)

Buapl 1 yacel
KOHTAKTHOI padoThl,

Camocrt
Ce HX TPYI0EMKOCTH
OSITEJIbH
N Pasgens! AMCHMILUIMHBI / Mec (B 4acax) as
MOZIYJIsl T IIpakTn Jlabopa
Y P Jlekn P dop pabora
n yecKue TOPHBIE

3aHATHA paﬁOT])l

Tema 1. TexHONOTHA PaOOTH B BU3yaJbHOMH cpele
1. |nporpammupoBanust. KoMIoHEHTHas MOJIEIb. 9 4 0 5 25
utepdeiicHble KOMITOHEHTHI

Tema 2. O6padotka TabnmuHOi nHGOpMarmu. ['paduaeckue
2. [Bo3amoxkHOCTH cpensl Borland Delphi. O6paboTka COOBITHIA. 9 2 0 5 30
MbIIb U KJ1aBUATypa

Tema 3. TexHOJIOTHSI TPOEKTUPOBAHUS IPHIIOKEHUH.

3. . . 9 2 0 5 25
B3anmozaeicTBUsIMY IPHIIOKEHHH ¢ 6a3aMu JaHHBIX

4 Tema 4. ConpoBOXKJI€HHE NPOrPaMMHOIO MIPOIYKTA. 9 2 0 5 o5
[TpoekTHast AEATETHHOCTH
VToro: 144 (u3 HUX 9 4. KOHTPOJIb) 10 0 20 105

4.2 Copep:kanue JUCHUIIMHBI (MOIYJIs1)

Tema 1. TexHosorus padoTsl B BH3YaJdbHOH cpeae mnporpamMmmupoBaHusi. KoMnoHeHTHasi Moaeib.
HNurepdeiicHbie KOMIIOHEHTHI

Crpykrypa mpoekra B Delphi. ®aitnelr mpoekTa, ¢popmbel U Monyis. VHCIEKTOp OOBEKTOB W WMHCIIEKTOP CBOWCTB
00bekToB. Pexxnm nmpoextupoBanus nnrepgeiica. Kommnonent ®@opma. KommoneHTs! 171 BBoJa U BEIBOJA JaHHBIX: Label,
Edit, ListBox, ComboBox, CheckBox, RadioButton. Komnonent Button. Komnonentst TrackBar, ScrollBar, UpDown,
DataTimerPicker.

Tema 2. OOpaGorka TabauyHoil uHpopmauumn. I'paduyeckue Bo3Mo:kHocTH cpeasl Borland Delphi.
Oo0padoTka coObITHi. MBI U KJIAaBHATYpPA

OO6pabotka TabmmyHOi wHpopMmanuu. KommoneHnT StringGrid. 3arpy3ka m300pakeHHI B KOMIIOHEHT Image.
PucoBanue ¢ momompro cBoiictB Canvas. Pabora ¢ ¢aitioBoil CTpyKTypoil Ha ypOBHE OINEPAaIHOHHOW CHCTEMEBI: ITOWCK,
KOIIMPOBaHHUE, IEPEeNMEHOBaHNE U yayeHne (aiyios u nanok. Melb 1 knaBuatypa. [1opsaok HacTymIeHus..

Tema 3. TexHoJI0THSI NPOEKTUPOBAHUSA NPUJIOKeHUI. B3aumoaeiicTBUSIMU NPUJI0KeHUI ¢ 0a3aMM JaHHBIX

INocranoBka 3amaun. [locTtpoenne 0ObEKTHOM MOZEIHN NPHIIOKEHUs. BriaeneHne THITOBBIX COOBITHI 1151 0OBEKTOB.
PazpaboTka Bu3yanpHOTO MHTEp(eiica.Moaens 1ocTyna k 6a3aM JaHHBIX U3 CPEAbl NpOrpaMMHpOBaHusl. KOMIIOHEHTHI [u1st
paboTsl ¢ Tabumamu u 3anpocaMu. OuibTpaiys 1aHHEIX. BusyansHoe oToOpaxkeHue faHHBIX Ha GopMe.

Tema 4. ConpoBoxkaeHne NporpaMmMHoOro npoaykra. Ilpoekrnas nesTeJbHOCTD

JKu3HeHHBI WK MporpaMMHOro mponaykra. Oprarm3anuss moMomu: ¢aiyl CIpaBKH, KOHTEKCTHAS ITOMOIIb.
Pa3zpaboTka WrpoBEIX M OO0ydYalOIMX IPWIOKEHWH B COOTBETCTBUHM C WHAMBUAYaJIbHBIMH 3aJaHMAMH. Paspaborka
npwioxkeHuil. Mcnonp3oBanne kommonenra Shape. Iloctpoenne rpagukoB u auarpaMmm B kommnoHente Chart. PabGora ¢
TEKCTOBBIMH ¥ THITN3UpOBaHHBIMU (aiinamu. KomnonenT Memo. Komnonentsr OpenDialog u SaveDialog.

5. TlepeueHb Y4eOHO-METOAUYECKOTO0 oOOecleYeHHUsl s CaMOCTOSITEJIbHOW PpadoThl 00yyalomuxcsl 1o
JMCUMILIUHE (MOAYJII0)

CamocrosiTenbHas paboTa OOYYAIOIIMXCS BBIOJHSIETCS 110 3aJaHHI0 W OPU METOJHYECKOM PYKOBOJICTBE
npernojaaBaTes, Ho 0e3 ero HermocpeACTBEHHOro yyacTs. CaMoCTosITeNIbHasE paboTa MOoApa3eNsieTcs] Ha CAaMOCTOSATEIbHYIO
paboTy Ha aygUTOPHBIX 3aHATHUSAX KM Ha BHEAYAUTOPHYIO CaMOCTOATENbHYIO pabory. CamocrosiTenbHas pabora
00yJaroIIUXCsl BKIIOYAET KaK MOJHOCTBIO CAMOCTOSTEIILHOE OCBOCHHME OTICIBHBIX TeM (pa3iesioB) MUCIMIUIMHBI, TaK W
mpopaboTKy TeM (pa3/esoB), OCBAaMBAacMBIX BO BpeMs ayaUTOpHOW paboTel. Bo BpeMs caMOCTOSITENBHON paOOTHI



oOydJaromuecss YUTAlOT M KOHCHEKTUPYIOT Y4eOHYI0, HAay4HYI0 M CIHPABOYHYIO JIMTEPATYpYy, BBIIOJHSIOT 3aJaHusl,
HarpaBsJIeHHbIE Ha 3aKpEIUICHWE 3HAHMH M OTPabOTKYy YMEHHI M HaBBIKOB, FOTOBSTCA K TEKYIIEMY M IPOMEKYTOYHOMY
KOHTPOJIIO 110 JHUCIUIUINHE.

OpFaHI/I?)aIII/IH CaMOCTOSTEILHOM paGOTLI o6yqa101unxcsl PErIaMCHTUPYETCA HOPMATUBHBIMU JOKYMCHTAMHU, yqe6Ho-
METOIMYCCKOM nI/ITepaTypoﬁ 1 3JICKTPOHHBIMU O6pa30BaTeJ’IbHHMI/I pecypcamMu, BKiIro4das:

[opsinok opraHu3anyMy ¥ OCYIIECTBJIECHHUS 00pa30BaTeNbHON AEATEIBHOCTH 10 00pa3oBaTelIbHBIM MHpOrpamMMaM
BBICIIEr0 00pa3oBaHMsi — TIporpaMMam OakajaBpuara, NporpaMMmaM CIHEUUaJUTeTa, IporpaMMaM MarucTparypbl
(YTBepK/IeHHBIH MpHKa3oM MuHHCTEpCTBa HAyKu M BbIcuiero obpasoBanusi Poccuiickoit denepanum ot 6 ampens 2021
roma Ne 245)

YcraB  depepanbHOro  rocyJapcTBEHHOTO — aBTOHOMHOTO — oOpasoBaTenbHOro  yupexzaeHus "Kazanckwii
(ITpuBomxckuii) penepanbHbIl yHUBEpCUTET"

[IpaBuiia BHyTpeHHETO pacnopsaka (eaepatbHOro rocy1apCTBEHHOTO aBTOHOMHOTO 00pa30BaTelIbHOTO YUPEkKICHUS
BBICHIETo ITpodeccroHanbHoro oopasoBanus "Kazanckuii (IIpuBosnkckuit) GpenepaibHblii yHUBEpCUTET"

JlokansHbele HOpMaTHBHBIE akThl Kazanckoro (IIpuBosmkckoro) ¢enepalbHOTO yHUBEPCUTETA

6. @oH/I OLIEHOYHBIX CPEACTB MO JUCHUILIUHE (MOAYJII0)

(I)OH,I[ OLCHOYHBIX CpPCACTB IO AUCHUIIIIMHC (MOZ[yJ'IIO) BKJIIOYACT OHLCHOYHBIC MATCpHaAJibl, HAIPABJICHHBIC Ha
IIPOBEPKY OCBOCHUSA KOMHGTGHHHﬁ, B TOM YHCIJIC 3HaHI/II>‘I, yMeHHI;'I 1 HaBBIKOB. (I)OHI[ OLCHOYHBIX CPEACTB BKIIOYACT
OIICHOYHBIC CPEACTBA TCKYLICTI'O KOHTPOJISI U ONCHOYHBIC CPCACTBA HpOMe)KyTO‘IHOI\/'I aTTCCTAlluH.

B ¢oHIe OLeHOYHBIX CPEACTB COACPIKUTCS CIIeAyIoIIas HHHOPMALIHU:

- COOTBETCTBHE KOMITCTCHIUH IUTaHUPYEMBIM Pe3yJIbTaTaM 00y4eHHs 110 AUCHUILTHHE (MOAYIIO);
- KpUTEPUH OLIEHUBAHHS CPOPMUPOBAHHOCTH KOMIIETSHIHH;

- MeXaHMU3M (OPMHUPOBaHHS OLEHKHU 110 JUCLUUILIHHE (MOAYJIIO);

- ONMCAaHUEe NMOPSKa MPUMEHEHHS ¥ POLIEAYPHI OLIEHUBAHUS [UISl KAXKJO0T0 OLIEHOYHOT'O CPEJICTBA;
- KpUTEPUH OLICHUBAHHUS JUTS KaXXJIOr0 OLCHOYHOTO CPE/ICTBA;

- COACpKAHHUE OLCHOYHBIX CPCACTB, BKJIIOYasA Tpe6OBaHI/IH, NIPEABABIACMBIC K ﬂeﬁCTBHﬂM 06yqa}0m1/1xc;1,
ACMOHCTPUPYCMBIM PE3YJIbTATAM, 3a1aHU PA3JIMYHBIX THUIIOB.

®OoHA OIIEHOYHBIX CPEICTB MO0 TUCHUTUIAHE HaxoauTcs B [Ipumoxernn 1 k mporpaMMe AUCIUIDINHEL (MOIYIIO).
7. llepeyeHb JUTEPATYPbl, HEOOXOAUMOM JJIsl OCBOEHUS JUCUMILIMHBI (MOTYJI51)

OcBoeHNE AUCIUILTHHBI (MOIYJIS) MPEAnoaraeT M3yuyeHHe OCHOBHOH M JIOTIOJHHUTEIBHON y4eOHOH nuTepaTyphl.
Jluteparypa MokeT OBITh JOCTYIHA 00YYarOIINMCS B OTHOM U3 ABYX BapHaHTOB (JI00 B 000X U3 HUX):

- B DJIGKTPOHHOM BHJIE - 4epe3 DJIEKTPOHHbIE OMOIMOTEYHBIE CUCTEMBI HAa OCHOBAHHH 3aKIIOUYEHHBIX KDY
JIOTOBOPOB C IIPaBOO0JIAATENIMU;

- B IIeyaTHOM Bue - B HayuHoit 6ubmmoteke EmaOyxckoro macturyta KOV. OOyuarommuecs moirydaroT yIeOHYIO
JIUTEpaTypy Ha aOOHEMEHTEe II0 YMTaTeIbCKHUM OmiIeTaM B COOTBETCTBHMM C MIpaBWIaMH Nojib30BaHUS HaydHoii
6UOINOTEKOM.

DNeKTpOHHBIE M3/IaHMs JOCTYIIHBI JUCTAaHIIMOHHO U3 JI000H TOYKM NPH BBEJICHUH O0YUYaIOIIMMCSl CBOETO JIOTHHA U
mapoyisi OT JMYHOrO KaOmHeTa B cucTeMe "ONeKTpoHHBIH yHHBepcuTeT". IIpm HMCNONB30BaHMM TE€YATHBIX W3TaHHUN
OoubmuoTeynpli (GOHI JOJKEH OBITh YKOMIUIEKTOBAaH MMHU M3 pacueta He MeHee 0,25 sk3emIuispa Ha KaxJIoro
00yuJaromerocst U3 4rcia Juil, OJHOBPEMEHHO OCBAaUBAIOIINX JAHHYIO AUCIUIUINHY.

Iepeyensb yueOHOM TUTEPATYPHI, HEOOXOAUMOM IJIs1 OCBOCHUS AUCIUILTHHBI (MOIYJIs), HaXoauTcs B [IpunoskeHun 2
K paboueil mporpamMme IUCHMIUIMHBEL. OH MOUIEKUT OOHOBICHHIO IIPH W3MEHEHHH YCIOBHH moroBopoB KDY ¢
MPaBOO0JIAIaTEIIMI  DJICKTPOHHBIX H3JaHUN WM TpPH W3MEHEHWH KOMIUIEKTOBaHUS (oHmoB HayuHoit Oubnmorexn
Enabyxckoro nacturyra KOVY.

8. Ilepeuennb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAMOHHOH ceTH "UHTepHer", HeoOXOAMMBIX JIsi
OCBOEHMSI JMCHUILTUHBI (MOAYJIs1)

Beenenue B mporpammupoBanue Ha Delphi - http://www.intuit.ru/studies/courses/941/246/info
VYpoku asst HoBUUKOB - http://thedelphi.ru/lessons.php
VYuebnuk mo Delphi - http://delphidevelop.ru/publ/28/

9. MeToanyeckue yKa3aHus /sl 00y4al0mMXcsl M0 OCBOEHUIO THCIUITHHBI (MOIYJIsT)


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

Bupn pabor MeTtoanyecKue peKOMeHIANUH

JIEKIUU [lpn wu3yyeHMM JAWMCUMIUIMHBI CHayajla HEOOXOJMMO IO KaXJOH TeMe JIeKIUH [pOYUTATh
PEKOMEHIIOBAaHHYIO JINTEPATYypy M COCTaBUTh KPAaTKUH KOHCIIEKT OCHOBHBIX IOJO)KEHHWH, TEPMHHOB,
CBEIICHHH, TPEOYIOMNX 3aIOMUHAHUS | SIBISIOIIUXCSI OCHOBOIONATAIOIINMHE B 3TOH TEME [UISi OCBOCHUS
MOCNIEAYIOMNX TeM Kypca. st pacoimpeHust 3HaHUS 10 JUCHUILIMHE PEKOMEHIYETCS HCIIONIb30BaTh
HHTepHET-pecypchl; MPOBOAUTL MOUCKH B PAa3IMYHBIX CHCTEMaxX M HCIOIB30BATh MaTEpHAIbl CaWTOB,
PEKOMEHIIOBaHHBIX MPETIOIaBATENIEM.

naboparopHsle | [Ipp  moarotoBke Kk J1a00OpaTOPHBIM  3aHATHAM HEOOXONMMO 3apaHee HW3YYUTb METOANYCCKHUE

paboThI peKOMEeHAANH o ero mposeneHmo. OOpaTUTh BHUMAHKE HA IeNb paboThl, HA OCHOBHBIE BOTIPOCHI IS
MOATOTOBKH K paboTe, Ha collepykaHue TeMbl paboThl. JIabopaTopHOe 3aHATHE IPOXOIUT B BHIC AUAIOT,
pa3bopa OCHOBHBIX BOIIPOCOB TeMbI. Takke Ja0opaTOpHOE 3aHATHE MOXKET NPOXOIHUTh B BHIE NOKa3a
Npe3eHTalMi, JEMOHCTPATHBHOIO Marepuana (B YaCTHOCTH IUIAKAaTOB, CNAMOB), KOTOpHIE
COIPOBOXKJAIOTCA Oecenoi mpemofasarens co cryaeHTamu. CTyIEHT MOXET CAaBaTh JaOOPaTOPHYIO
paboty B Buze HamucaHus pedepara, MOJArOTOBKH CIali0B, IPE3EHTALMH U OCIIEAYIOLIeH 3aIIUThI ero,
00 MOXKET HamucaTh KOHCIIEKT B TETPaJu, OTBETHB Ha BONPOCH MO 3aJaHHON Teme. OTBETH Ha
BOINPOCHI MOXHO COIPOBOXK/AaTh PHCYHKAaMH, CXeMaMH W T.J. C IPHUBICYCHUEM JOIOJIHUTEIbHOU
JIUTEPATYphl, KOTOPYIO CIIEAyeT yKa3aTh.

camoctos- | OOyyarolMiicsl cCaMOCTOSITENIFHO OINPEEIsieT PEKUM CBOECH CaMOCTOSTENbHONW paboThl M Mepy Tpyaa,
TeNnbHas paboTa| 3aTpauMBacMOro Ha OBJAJICHHE 3HAHUAMU M YMEHHSIMM IO JUCIMILIMHE, BBHITIONHAET BHEAYTUTOPHYIO
paboTy 1o MHIUBHUIYAILHOMY ILIaHy, B 3aBHCUMOCTH OT COOCTBEHHOM IOJTrOTOBKH, OOJKETa BPEMEHU
U Jpyrux ycnoBuid. EjkeZiHEBHO OOydarolIuicsi JOJDKEH YAENATh BBINOJHEHUIO CaMOCTOSTENbHON
paboTel B cpemHeM He MeHee 3 uacoB. [IpM  BBINOJIHEHHHM CaMOCTOSTEIBHOW  PabOTHI
oOygarommuiicss IMeeT MpaBO OOpaIIaThCs K MPEMoJaBaTelll0 32 KOHCYJNBTAIlMEeH C IENbI0 YTOYHEHUS
3amaHus, GOPMBI KOHTPOIIS BBIITOTHEHHOTO 33 JaHHS.

9K3aMEH Jnst KOHTpOJIS YCBOGHUWS JQHHOW JMCIMIUIMHBI TIPETYyCMOTPEH O5K3aMEH, Ha KOTOPOM CTyAEHTam
HEOOXOMMO OTBETHUTh Ha BOIIPOCHI 9K3aMEHAIIMOHHBIX OmieToB. [Ipy oTBeTE Ha SK3aMeHe HEOOXOAUMO:
OpOAyMaTh M YETKO M3JIOKUTH MAaTepual; AaTb OIpeleseHHE OCHOBHBIX MOHATHH; NaTh KpaTKoe
OIMCAHUE SIBIICHUI; NMpuBecTH NpuMepbl. OTBET CleNyeT WUIIOCTPUPOBATh CXEMaMH, PHCYHKaMH H
rpaduKamm.

10. IlepeyeHb HMH(OPMALUOHHBIX TEXHOJOIMii, HCHOJb3yeMbIX NPU OCYUIeCTBJEHHMU 00pa30BaTeJIbLHOI0
npouecca no AUCHMIVIMHE (MOAYJI0), BKJIIOYAs IepedyeHb NPOrPaMMHOr0 odecrnedeHusi U HMHGOPMALUOHHBIX
CIPABOYHBIX cHCTeM (MPH HEOOXOAUMOCTH)

[lepedenp MHPOPMAIIMOHHBIX TEXHOJIOTHH, HCIIOJIB3YyEMBIX NPH OCYLIECTBICHHH 00pa3oBaTEIbHOTO Ipolecca Mo
JUCUUIUIMHE (MOIYIII0), BKIIIOYas IepedeHb IPOrpaMMHOTrO OOecHedeHUs: W WH(QOPMAIMOHHBIX CHPABOYHBIX CHCTEM,
npeacTasieH B [Ipunoxxennn 3 x pabodelt mporpaMme JUCHUIUIAHBL (MOZYJIS).

11. Onucanue MaTepHAJbHO-TEXHHYECKOH 0a3bl, He0OXOAMMON I OCYILIEeCTBJIEeHHMS O00pa30BaTEJLHOIO
npouecca no AMCUUIUINHE (MOAYJIIO)

Yuebnas ayautopus Ne 60 (423600, Pecniy6nuka Tartapcran, r. Enabyra, yn. Kazanckas, n. 89) nns mpoBeneHus
3aHATHH JIEKIIMOHHOTO THWIIA, 3aHATHH CEMHUHAPCKOTO THIA, I'PYNIOBBIX M HMHAWBUAYAIBHBIX KOHCYJIBTAIlMH, TEKYIETO
KOHTpOJISI M MPOMEXYTOYHOH aTTecTalyy, IOMEIIEHHEe JUIsl CaMOCTOSTEIbHON padoThl. Kommiekr mebenn (mocaJodHbIX
Mmect) 29 mt. Kommiekt me6enu (rmocanoyasix MecT) aist npenogasatenst 1 mt. KommbsroTepHslit kinacc: Komnbrorepsr intel
core i5 15 mr. Monutops! ViewSonic 22d 15 . ITpoektop EPSON EB-535W 1 wt. UnTepaktnBHas gocka IQBoard DVT
TNO82 1 . Tpubyna 1 mr. Konpunmonep 1 wt. Hacrennsie mon ku 6 . lllkad nyxcrBopuarsiii ¢ nosikamu 1 mr. Beb-
kamepa | mr. Beixon B VHTepHET, BHYTPHBY30BCKash KOMIIBIOTEPHASI CETh, JOCTYI B DJIEKTPOHHYIO MH(OPMAIMOHHO-
oOpazoBarenbHyI0 cpeny. HaGop y4eOHO-HArIsAgHBIX IOCOOWI: KOMIUIEKT NpE3eHTaluii B 3JIEKTPOHHOM Qopmare 1o
IIperoiaBaeMoil TUCIIUIUIMHE 3-5 MIT.

12. CpenacrBa aganTanuy NpenofaBaHus AMUCHUILNIMHBI K MOTPEOHOCTAM 00y4aloliuxcsl HHBAJIHUIOB M JIHUI C
OrpaHUYEeHHBIMH BO3MOKHOCTSIMH 310POBbS

IIpu HEOOXOAMMOCTH B 00pa30BATEILHOM MPOIECCE TNPHUMEHSIOTCS CIEAYIOIIHE METOAbl U TEXHOJIOTHH,
oberyaroniue BoChpusiThe UH(POpMANUK OOYYArOIUMHUCS WHBAIUAAMHU M JIUIIAMH C OrPAHUYEHHBIMH BO3MOXKHOCTSMH
3JI0pOBBSI:

- CO3/aHME TEKCTOBOW BEpCHM JIO00r0 HETEKCTOBOTO KOHTEHTA [UIs €ro BO3MOXHOTO MNpeoOpa3oBaHus B



abTepHATHBHBIE (POPMBI, yIOOHBIE ISl PA3IHYHBIX MMOJIB30BATEICH;

- CO3/1aHME KOHTEHTA, KOTOPBIA MOYKHO MPEJCTABUTH B Pa3lIMUHBIX BUAAX 0€3 MOTEPU JAHHBIX WIH CTPYKTYPHI,
MPEAYCMOTPETh BO3MOMHOCTh MAcIITAOUPOBAHUS TEKCTa M H300pakeHHt Oe3 MOTepH KauyecTBa, IMPELyCMOTPETh
JOCTYIHOCTb yIPaBJIEHHsI KOHTEHTOM C KJIaBUATYPHI;

- CO3/1aHHEe BO3MOXHOCTEH JJIsi 00YYAIOIIUXCS BOCIPUHUMATD OJHY U TY K€ MH()OPMALIUIO U3 PAa3HBIX UCTOUYHHKOB -
HAmpUMep, TakK, 4TOOBI JHIA ¢ HAPYIICHUAMH CIyXa MOJydald HH()OPMAIHUI0 BHU3YyalbHO, C HAPYIICHUSMH 3pEHHS -
aynabHo;

- TOpPUMEHEHHWE MPOTPAMMHBIX CPEJACTB, O0ECIEYMBAIOIINX BO3MOXHOCTh OCBOCHHS HABBIKOB M yMEHWH,
(OpMUPYEMBIX JTUCIHUILIMHON, 32 CYET aJbTEPHATUBHBIX CIIOCOOOB, B TOM YHCIE BHPTyalbHBIX Jabopartopuil u
CHUMYIISIIMOHHBIX TEXHOJIOTHIA;

- MNpUMEHEHHWE UCTAaHIMOHHBIX O0pa30BaTENbHBIX TEXHOJOTHH Ui mepefaadd HH(OOPMAIlUH, OpraHU3aiuu
pasUYHBIX (OPM HMHTEPAKTUBHON KOHTAKTHOW pabOThl 0OYYAIOIIErocs C MpEMojaBaTeieM, B TOM YHCIE BEOMHAPOB,
KOTOpBIE MOTYT OBITh HCIIOJB30BAHbI JJIsi MPOBEACHHS BUPTYANbHBIX JIEKIIMH C BO3MOXKHOCTBIO B3aMMOJCUCTBHS BCEX
YYaCTHHUKOB JHUCTAHI[HOHHOTO OOYYEHMs, IPOBEACHHUS CEMHHAPOB, BBICTYIUICHHUS C JOKJIAJaMH ¥ 3alllAThl BBITOJIHCHHBIX
paboT, MpOBEACHHS TPEHUHTOB, OPTaHHU3AINH KOJJIEKTUBHON paboTHI;

- MpUMEHEHHE JHMCTAHI[MOHHBIX O00pa30BATENLHBIX TEXHOJNOTMH JJIsi OpraHu3anuu  (OpM TEKylIero u
TIPOMEKYTOYHOTO KOHTPOJIS;

- YBCJIMYCHUC TMPOAOLKUTCIBHOCTU CAa4du 06yqa}01111/1Mc;1 HWHBaJIMAOM WKW JIMIOM C OrpaHUYCHHBIMU
BO3MOKHOCTSIMH 3710POBbsI (DOPM MPOMEKYTOUHOW aTTECTAIMHU MO OTHOIICHHUIO K YCTAHOBICHHOH MPOJOJKUTEIBHOCTUA UX
ClIauu:

- TPOJODKUTEIBHOCTH CAYM 3auéra WM JK3aMEHa, MPOBOJMMOTO B MHUCbMEHHO# dopme, - He Gomee yem Ha 90
MUHYT;

- TPOJOJDKMTENLHOCTH IMOJATOTOBKM OOYYaromIerocss K OTBETY Ha 3a4éTe WIM dK3aMeHe, MMPOBOAUMOM B YCTHOM
¢dopme, - He Oonee yem Ha 20 MUHYT;

- IPOJIOJKUTEILHOCTH BRICTYIUICHUS 00YUarOIerocs pH 3allkTe KypCcoBOM paboThI - He OoJice ueM Ha 15 MHUHYT.

IIporpamma cocraBieHa B cootBercTBHH ¢ TpeboBarmsMu @I'OC BO u yuebHpIM 1mmanoM 1o Hampasiernto 09.03.03
"[Mpuknagaas naGOpMaTHKa" U ipoduto noarotoBku "[IpuknanHas nHGopMaTHKa B SKOHOMHUKE' .
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1. CooTBeTcTBHE KOMIETEHIIMIA ILIAHUPYEMBIM pe3yJIbTaTaM 00yueHHUsl 10 TUCHUIInHE (MOIYJII0)

Koax um HamMmeHoBaHMe

HH}]HKaTOle JOCTHKEHUsI KOMIIeTeHIui

OneHo4HbIe CpeacTBa TEKYIIEro KOHTPOJIsA

U MIPOTPaMMHPOBATh 33/1a41 00pabOTKH
JIAaHHBIX B TIPeIMETHOM 001acTH,
pa3pabaThIBaTh MPOEKT TECTUPOBAHMS
MIPOTPaMMBL.

BrameeT HaBBIKAMH OCYIIIECTBICHHS
TECTHPOBAHUS IIPOTPaAMM.

KOMIeTeHIMH AJ151 AAHHOM AU CHMILIUHBI U IPOMEKYTOYHOM aTTecTaluu

[IK-2. Cnocoben 3HaeT cucTeMy MPOrpaMMHUPOBAHUS Ha Texymuit KOHTPOJb:

OCYIIECTBIIATH JAEJI®U; npuHOHIE pa3paboTku mporpamy; | JlabopaTopHbie pabOTHI IO TeMaM
TECTUPOBAHUE NIPUHLIUIIBI ABTOHOMHON U KOMIUIEKCHON Tema 1. Texaomnorust paboTHl B BU3YaIbHOM
KOMITOHEHTOB OTJAIKH ¥ TECTUPOBAHUS MPOTPAMM. cpene nporpaMmupoBanus. KommoneHTHas
nH(pOpMaMOHHBIX Mozenb. MHTepdericHbIe KOMITOHEHTHI
CHUCTEM. Ymeet pa3pabarbiBaTh aNropuT™el petieHus | Tema 2. O6paboTka TaOMMYHON HHPOPMALHK.

I'paduueckue Bo3mMokHOCTH cpeasl Borland
DELPHI. Pab6ota c daitnamu. O6paboTka
coObITHil. MBIIIb U KJIaBHATYypa

Tema 3. TexHonorus NpoeKTUPOBAHUS
npuioxeHuil. BzanmoencTeusmu
TIPUIIOKEHNH ¢ 0a3aMM TaHHBIX

Tema 4. ConpoBoKIeHNE IPOTPaMMHOTO
npoxykra. [IpoekTHas KesTeNbHOCTD

[IpomexyTodHas aTTeCcTaIHs:
Oxzamen

IIK-5. crocoben
MPUMEHATH CUCTEMHBIN
MOAX0M 1
MaTeMaTHYECKUE
METO/LI B
(dopmanuzanyu
PELICHUSI TPUKITAIHBIX
3aa4, B TOM YHCIIE
MHTEIICKTYalbHbBIX.

3HaeT OCHOBBI CUCTEMHOTI'0 IOAX0a U
MaTeMaTH4YEeCKUX METOJIOB IIPU
nporpamMmmupoBanuu Ha JIEJIOU

VYmeer MPpUMCEHATHb METOJAbI CUCTEMHOT'O
noaxoJa u MaTeMaTUICCKUX METOJ0B IIPHU
PpeUICHUHA MMPUKIIAAHBIX 3a4a4.

BJ'IaZ[eCT HaBbIKaMH CUCTEMHOI'O ITOoAXoaa 1
MAaTEMATUYCCKUX METOI0OB B Q)opManmauI/m
peuicHus NMpUKIaAgHbIX 3a4a4.

Texylmuil KOHTPOJIb:

TectupoBaHue o TeMam

Tema 1. Texnonorus paboTs! B BU3yalbHOU
cpene nporpamMmmupoBanus. KomnoneHTHas
Moenb. HTepdelicHble KOMITOHEHTHI

Tema 2. O6paboTka TabNUIHON HHPOPMAIIHH.
I'padmueckue BozmoxxkHOCTH cpensl Borland
DELPHI. Pa6ora ¢ ¢aitmamu. O6padotka
COOBITHIL. MBI U KIIaBHATYpa

Tema 3. TexHONIOTUS NPOEKTUPOBAHUS
NpuI0KeHU. B3anmopeiictusamu
TIPUIIOKEHNH ¢ 6a3aMu JaHHBIX

Tema 4. ConpoBOoXIeHHE NPOTPAMMHOTO
npoaykta. IIpoekTHas 1eATenbHOCTh
IIpomexxyTouHas aTTecTaIus:

Ox3zamen

2. Kpurtepuu ouennBanus c(popMHUPOBAHHOCTH KOMIeTeHIMIi

Kommner 3aureHo He 3aureno
eHIUS Bbicokuii ypoBeHb Cpennmii ypoBeHb Hu3skuii ypoeHb Huske noporosoro
(OTJIMYHO) (xopouo) (YAOBJ1€TBOPUTEIBHO) YPOBHS
(Hey10BJ1eTBOPUTEJIBLHO)
1IK-2 3HaeT OTIMYHO CHCTEMY | 3HaeT cucteMy | 3HaeT CUCTEMY He 3naet cucremy
IPOrpaMMHpPOBaHUsl  HA | IPOTrPaMMUPOBAHHUS Ha | MPOrpaMMHPOBAHUS Ha IpOrpaMMHpPOBaHUsS Ha
JEJI®U; npuHiuns! | JAEJIOU; ocHoBHbie | JIEJI®OU; oTnenbHbIC JEJIOU; npuHIMIb
pa3paboTKW  TporpaMM; | MPUHIINIIBI pa3paboTKy | MPHUHIMIBI pa3paboTKu pa3paboTKu Mporpamm;
MIPUHIUIIEI  aBTOHOMHOH | TpOTrpamm; MIPHUHIUIIEL | TIPOTpaMM, JOITyCcKast MIPUHIUITE aBTOHOMHOH |
1 KOMIUIEKCHOM OTJIagK{ | aBTOHOMHOM 1 | THIIUYHBIE OMINOKA TpH KOMIUIEKCHOH OTJIAIKH U
u TECTHPOBAaHUS | KOMIUIEKCHOH OTJaJKH H | OTBETE HA BOIIPOC HIIN TECTHPOBAHUS MPOTPaMM
IIpoTrpamMm TECTHPOBAHUS IIPOTPaMM pEIIeHIH OCTABJICHHON
3a/1a4n
Ymeer  paspabateiBaTth | YMeeT pa3pabateiBaTth | Ymeer paspabarteiBath | He ymeer pazpabaTeIBaTh
QITOPUTMBI pEIICHUS M | aJTOPUTMBI  PEIICHHS W | QITOPUTMBI PEIIeHHS | | alrOPUTMBI PEIICHUS U
IIPOrpaMMHPOBATh IIpOrpaMMHpOBaTh  3aJa4M | IPOrpaMMUpPOBATh 3aJa4yd | IPOrpaMMUpPOBATh 3a7auu
3a1auu 00paboTku | 0OpaOOTKM  HaHHBIX B | 00pabOTKM  JaHHBIX B | 0OpaOOTKH JaHHBIX B
JAHHBIX B NPEAMETHON | MpeAMETHOH obyactu, | mpeaMeTHOH obnactu, | mpenrMeTHOH 001acTH,
obmactu, paspabarbiBaTh | pa3pabaThIBaTh NPOEKT | pa3pabaTbiBaTh NPOEKT | pa3pabaTbIBaTh MIPOEKT
IPOEKT  TECTUPOBAHUS | TECTUPOBAHUSA MPOTPAMMBI, | TECTUPOBAHUS TECTUPOBAHUS IPOrPaMMBbI
IIPOrpaMMBbl JIOITyCKass HE3HA4YMTENbHbIE | IPOrPAMMEIL, JloIycKas
ommOKM TIpH OTBETE HA | THIWYHBIE OMMOKH ™pHU
BOIPOC WM  pEIICHHH | OTBETE HA BOIPOC WIH




MOCTAaBJICHHOM 3a1a9u pELIeHUH  TOCTaBJIEHHOM
3a1a4un

Bnageer HaBbIKamMu | Bianeer OCHOBHBIMH | Biageet oTaelbHBIMU | He Brazeer HaBBIKAMH
OCYIIECTBIICHUS HaBBIKAMH OCYIICCTBIICHHUS | HaBBIKAMHU OCYIIIECTBIICHUS
TECTUPOBAHUS MPOTPaMM | TECTUPOBAHMUSI  MPOTPaMM, | OCYIIECTBICHUS TECTUPOBAHUS IPOrpaMMm

JIOTyCKasi He3HAUMTETIbHBbIE | TECTUPOBAHUS MPOrPaMM,

OmMOKM TIPU OTBETC Ha | JOMyCKas TUIIUYHEIE

BOIPOC WA pelieHuM | OMUOKM TPH OTBETE Ha

MOCTAaBJICHHOM 3a1a9u BONPOC WU  PElICHUU

MOCTaBJICHHOM 3a1auu

IIK-5

3HaeT OTJINYHO OCHOBBI
CHCTEMHOTO TTI0OIX0/1a
MaTeMaTHIECKUX
METOZI0B NPH
MPOTrpaMMHPOBAHUH Ha
JEJIOU

3HaeT OCHOBBI CHCTEMHOTO
MOAX0J1a ¥ OTAEIBHBIX
MaTeMaTHYECKUX METOJOB
IIpY IPOTrPaMMHUPOBAHUU Ha
JEJI®OU, nonyckas
HEe3HAYNTEIbHBIE OMIHOKH
IIpH OTBETE HAa BOIPOC WU
pELlIEeHNH TOCTaBICHHON
3a7a4u

3HAaeT OCHOBBI CUCTEMHOI'O
MMOIX0/Ja U OTAENbHBIX
MaTEMaTHYECKUX METOI0B
TIPH IPOTPAMMHUPOBAHHUN
Ha JIEJIOU, nonmyckas
TUIUYHBIE OIIHOKU TIPU
OTBETE Ha BOTIPOC HIIN
pelLIeHNU TOCTaBIECHHON
3a1a4u

He 3HaeT 0CHOBEI
CHCTEMHOIO ITOAX01a K
MaTEMaTHYECKHX METOI0B
TIPH IPOTPAMMHUPOBAHHUN
Ha JIEJI®OU

YMeer npuMeHsTh
METOBI CHCTEMHOTO
HoAXoa U
MaTeMaTHYECKUX
METOJIOB NP PELICHUH
MIPUKITIHBIX 33734

YmMmeer MMPUMEHATH MCTObI
CUCTCMHOTO ITOAX0Ja 1
OTACIBbHBIX
MaTeMaTUYCCKUX MCTOI0B
pyu pCHICHUH MTPUKITIAAHBIX
3a4a4, AOITyCKas
He3HAYUTEIIbHBIC OITHOKU
IIpu OTBETC Ha BOIIPOC HUIIHN
peuicHun IIOCTABJICHHOMN
3aJa4n

YMeeT NpUMEHSATh METOIbI
CHUCTEMHOTI'0 IIOJX0/1a U
OTJIENIBHBIX
MaTeMaTHYECKUX METO/I0B
IIPU PELICHUH
MPUKJIAIHBIX 3371ad,
JIOIyCKast THITNIHBIC
OIIMOKH NPU OTBETE Ha
BOIIPOC WJIN PELICHUH
MIOCTABJICHHOH 3a1a4n

He ymeer pa3pabaTsiBaTh
MMPUMEHATH MCTO/bI
CHUCTEMHOT'0 TTOJIX0a 1
MAaTEMAaTHYCCKUX MECTOJ0B
TIPH pEIICHUN
MIPUKIIAIHBIX 3229

Bianeer HaBBIKAMH
CHCTEMHOTO TTOIX0/1a
MAaTEMATHYCCKUX
METOOAOB B
(dbopmanuzanyy penieHus
MPUKIIAIHBIX 3a/1a4

Birageer HaBBIKAMH
CHCTEMHOT'O MMOX0/1a U
OTACIIBHBIX
MaTeMaTH4YCCKUX METO/10B B
(dhopmanu3anyy penieHus
MpUKIaJHbIX 3aj1a4,
JOITyCKass HE3HAYUTCIIbHBIC
OIIMOKH TIPH OTBETE Ha
BOIIPOC HMIJIH PENIEHUN
MOCTABJICHHOM 3a/1aum

Buaseer HaBbIKaMU
CHCTEMHOT'0 TT0JIX0/1a
OTJEJBHBIX
MaTeMaTHYECKHX METO/IOB
B (hopMaNTM3aINH PELICHUS
MPUKJIAJIHBIX 337134,
JIOTyCKast THITUYHBIE
OLIMOKH IPU OTBETE Ha
BOIPOC MK PELICHUH
NIOCTaBJICHHOM 3a1a4u

He Biameer HaBbIKaMu
CHCTEMHOTO MOX0/a 1
MaTeMaTHIECKUX METO/IOB
B (hopMaNu3alry peieHus
TPHUKIAIHBIX 33/1a9

3. Pacnpesnesnenue oueHoOK 3a (pOpMbI TeKYILIEr0 KOHTPOJISI U POMEKYTOUYHYI0 aTTeCTALMIO

9 cemectp:

Texylmuii KOHTPOJIb:

JlaGopatopHble paboThI IO TEMaM

Tema 1. TexHosiorus paboTsl B BU3yalbHOI! cpene nporpammupoBanusi. KomnonenTHas Mmozaens. MHTepdeiicHbIe
KOMIIOHEHTHI

Tema 2. O6paboTka Tabnuunoi nHPopMmaruu. [ paduueckne BozmoxkaocTr cpenbl Borland DELPHI. Pa6ora ¢ daitiamu.
O06paboTka coObITHil. MBIIIb 1 KJIaBHATYpa

Tema 3. TexHoJIOTHS TPOSKTUPOBAHHMS NIPUIIOKEHUH. B3anMoaeicTBUsIMY PUIIOKEHUH ¢ 0a3aMu TaHHBIX

Tema 4. ConpoBox/eHHE IPOrPAMMHOTO NPOAYyKTa. IIpoeKkTHas 1eATeNTbHOCTh

TectupoBanue

Tema 1. Texuosorus paboThl B BU3yallbHOI cpeze nporpaMmupoBanus. KommonentHas moaens. MaTepdeiicHbie
KOMIIOHEHTHI

Tema 2. O6paboTka Tabnuunoit nHGopmarmu. ['padpuyeckne Bozmoxknoctu cpensl Borland DELPHI. Pa6oTa ¢ daiimamu.
O6paboTtka coOBITHI. MBIIb U KITaBHATYpa

Tema 3. TexHOTOTHS IPOSKTHPOBAHUS MPUIIOKEHUN. B3anMoaeHCTBISIMY IPHITOXKEHHUH ¢ 6a3aMu TaHHBIX

Tema 4. ConpoBok/IeHHE IPOTPAMMHOTO POAYKTa. [IpoeKTHas 1eATeIEHOCTh

Brimonnenne KaXJ0ro OUHCHOYHOr'o CpeACTBa OLCHUBACTCA IO MIKAJIE: OTIMYHO, XOPOLIO, YAOBJICTBOPUTEIILHO,
HCYAOBJICTBOPUTCIILHO.



OOm1as oreHKa 3a TEKYIIN KOHTPOIb MPEICTaBIsAET cO00il cpeHee 3HaUCHNE MEXY TTOTyYCHHBIME OICHKAMH 32
BCE OILICHOYHBIE CPEICTBA.

I[IpoMe:kyToOUHAsI aTTECTALUSA — DK3aMEH.

BrImonHeHNEe KaXA0TO 3aJaHMs 33 MPOMEKYTOYHYIO aTTECTAIMIO OIEHMBACTCA MO IIKaje: OTIUYHO, XOPOIIO,
YIOBJIETBOPUTEIHHO, HEYTOBIETBOPHUTEIBHO.

OOmrast OIleHKa 3a MPOMEKYTOUYHYIO aTTECTAIMIO MPECTABISIET COO0M cpeqHee 3HAYCHHUE MEXKIY MOTYYCHHBIMU
OIICHKaMHU 32 BCE OLIEHOYHBIE CPEICTBA IPOMEKYTOUHOM aTTEeCTAINH.

B ciiyuae HEBO3MOXKHOCTH YCTAHOBJIEHUSI CPETHEr0 3HAYEHUS OLICHKH 32 MPOMEKYTOUHYIO aTTeCTalUIO (HaIpUMep,
«XOPOIIIO» WM «OTIUYHOY), HTOTOBAs OI[CHKA BBICTABIIACTCS 3K3aMCHATOPOM, MCXOJS W3 MPHUHIIUIA CHPABSIIUBOCTH H
OCCIPUCTPACTHOCTH HAa OCHOBAHHWHU OOIIETrO BIICYATICHUS O KAUeCTBE U JTOOPOCOBECTHOCTH OCBOCHHS OOYYarOIUMCS
JUCIHUTIUTAHBL (MOILYJIS).

Bunpl orieHok:

Jas 3x3amena
OTtmu4HO.

Xopoio.

Y 10BIETBOPUTEIBHO.
HeynosnerBopureibsHo.

4. OueHOYHBIE CPEICTBA, MOPSAOK HX NPUMEHEHUs W KPUTEPHHU OLleHNBAHUSA

4.1. OueHoYHBIE CPeICTBA TEKYLIEro KOHTPOJIS

4.1.1. JIa6opaTopHbIe padoThI

Tema 1. TexHomOTHS PabOTH B BU3yalIbHOI cpelie mporpammupoBanusi. KomnoneHTHas Mmonens. HTEpdeiicHbIe
KOMITOHCHTBI

Tema 2. O6padotka TabmmuHOi nHGOpMarmu. ['paduaeckre BozmoxkHocTH cpeapl Borland DELPHI. Pa6ora ¢ daitnamu.
O06paboTtka coOBITHI. MBIIb U KIIaBHATYpa

Tema 3. TexHOTOTHS TIPOSKTHPOBAHUS MPIIIOKCHUN. B3anMoaeHCTBISIME TIPHIIOKEHUH ¢ 0a3aMu JaHHBIX

Tema 4. ConpoBoXxIeHHE TPOTPAMMHOTO NPOayKTa. IIpoeKTHas 1esSTEeTbHOCTD

4.1.1.1. Ilopsipox npoBeeHH.

JlabopaTopHbie pabOThI IPOBOJATCS B YaChl Ay TUTOPHOM PaOOTHL.

[epen BbINONHEHNEM Ka)J0W pabOTHI CTYIEHThI-0aKaNIaBpbl JOJKHBI MPopaboTaTh COOTBETCTBYIOIIUI Marepual,
HCTIONB3Ys KOHCIIEKTHI TEOPETHUECKUX 3aHATHH, IEPHOAMIECKUE N3JaHN, YIeOHO-METOANYECKHE TOCOOUS U yUeOHUKH.

ITo oKOHYaHUU 3aHITUHN CTYIECHTHI O(OPMIIIOT OTYET IO KaXXKI0H padboTe, Co0oaast Ciaeayomyo Gopmy:

e HawumMeHOBaHHE TEMBI;
Lenb paGoTHI;
3agaHue U cojiepKaHKe BBHITIOIHEHHON paboThl,
[TrceMeHHBIE OTBETHI HA KOHTPOJIBHBIE BOTIPOCHI.
BrIBoTBI IO TIpOIETaHHOM padoTe.

e  CnuCOK UCIIOJIb30BaHHBIX HCTOYHHKOB.
4.1.1.2 Kpurepuu oueHuBaHus

OneHKa «OTJUYHO» CTABMTCSH, €CJH 00yUYaroLuiicsl TIPOIEMOHCTPHPOBAI BEICOKHI yPOBEHb OCBOCHHS HABBIKOB,
JOCTaTOYHBIN JJIS1 YCTIEUTHOTO PeIIeHus 3a/1a4 Mpo¢eCCHOHATBHON NesITeIbHOCTH.

O1eHKka «X0poUIo» CTABUTCSH, €CJIN 00y4Yarouuiicsi IPOIEMOHCTPHUPOBAI XOPOIINH YPOBEHb OCBOCHHS HABBIKOB,
JIOCTaTOYHBIN 7S pemieHust 00JbIIeH YacTH 3a1a4 MPoheCCHOHATIBHOM e TeTbHOCTH.

OneHka «yI0BJIETBOPUTEJBHO» CTABUTCSH, eCJAU O00ydaroummuiics NpOoJeMOHCTPUPOBAT yAOBIETBOPUTEIbHBIN
YPOBEHb OCBOCHUSI HAaBBIKOB, JIOCTATOYHBIH JJIs pELIEHHsI OTAEIbHBIX 3a1a4 MPO(eCCHOHANBEHOMN eI TeIbHOCTH.

Ounenka «HEYJAOBJICTBOPHUTEIbHO» cTaBHUTCH, ecau o0yuyarommiics IPOAEMOHCTPUPOBAI
HEYIOBJICTBOPUTENIBEHBI ypPOBEHb OCBOCHHWS HAaBBIKOB, HEIOCTATOYHBIA JUId peIIeHHs 3a1ad IMpodecCHOHaIbHON
JESITeNbHOCTH.
4.1.1.3. Conep:xaHue OLIEHOYHOTO CPeACTBA

JladopaTopHasi pa6ora 1. JIuHeiinble NporpaMmbl
Hanmummre nporpammy aist pacuera no AByM Qopmyiam. IIpenBapuTensHO MOATOTOBETE TECTOBBIE IPHMEPHI €
MTOMOIIBIO KaJIbKYIATOpa (Pe3yNbTaThl BEIYUCICHHS TTI0 00enuM GopMyraM JODKHBI coBmanarte). Mcmons3yiite kimace Math,
coneprkamuii Mmaremarndeckne Gpyakunun DELPHI. MeTtossl, 0TCyTCTBYIONIME B KJIacce, BEIPa3UTe Yepe3 HMEIOIINECH.
Bapuanumwi 3a0anuii:
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JlaGopaTtopHas paboTa 2. Pa3BeTBJsII0LIHeCs] BBIYUCTUTEIbHbIE NPOLECChI
3aganne. Beruucauts 3HaueHne pyHKIuH
Bapuanumut 3a0anuii:
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3aganue 2. [lonagaHue TOYKHU B 3aIITPUXOBAHHYIO 00JIaCTh
Hamucate mporpamMmy, KOTOpas ONpenessieT, MomajJacT JM TO4YKa C 3aJaHHBIMH KOOpIMHATaMH B 00JIACTh,
3aKpaIlCHHYIO Ha PUCYHKE CEpBIM [IBETOM. Pe3ybTaThl paboThl MPOrpaMMbl BBIBECTH B BUJIE TEKCTOBOTO COOOLICHHSI.

Bapuanmui 3a0anuii:

Ne O0iacth Ne ObmacTth

1 2 Yk




11




13
15
17
19




JladopaTopHasi padoTa 3. Opranu3auus UKJI0B

3aganmne 1. Ta6imna 3HaveHnii pyHKIHUA

BrruncnuTe W BRIBECTH HA KpaH B BHUAE TAONHUIIEI 3HAYCHHS (QYyHKINH, 3aJaHHON rpadudeckd (cM. 3amaHue |
11a60paTopHOi paboThl 2), HA UHTEPBANE OT Xyaq MO Xeoq C Hiarom dX. MHTepBam u miar 3ajath TaKUM 00pa3oM, YTOOBI
MIPOBEPUTH BCE BETBH MpOrpamMMbl. Tabiuiry cHaOauTh 3ar0JI0BKOM H IIAITKOM.
3aganmne 2. Cepusi BBICTPEJIOB 110 MHIIIEHH

Jis mecsiTH BBICTPEJIOB, KOOPIMHATHI KOTOPBIX 3aJal0TCS C KIIABHATYPHI, BBIBECTH TEKCTOBBIE COOOIICHHS O
MOMAa[AHNU B MUIICHB U3 3a/1aHUs 2 Tab0paTOpHOI paboTHI 2.
3aganue 3. Paasi Teiiaopa

BBIUMCIINTD W BBIBECTH HA 3KpaH B BUJC TaOIHILI 3HAUCHUS (DYHKIMH, 3aJaHHON ¢ moMoIibio psina Teiopa, Ha
HHTEPBAIIE OT Xyaq 10 X € IATOM OX ¢ TOUYHOCTHIO €. TaONHIly CHAGMUTE 3aTOJIOBKOM U mIanmkoi. Kaskmast cTpoka TabamITst
JOJDKHA COZIepKaTh 3HAYCHHE apryMEHTa, 3HaUCHNE QYHKIIUHN U KOJMYECTBO IPOCYMMHUPOBAHHBIX WICHOB Psia.

Bapuanmul 3a0anui:
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JladopaTopHas pa6ora 4. Ilpocreiimine Kiaaccol
Kaxnplit pa3pabarbiBaeMblii Ki1acc IOJDKEH, KaK MPaBWIO, COAEPKAaTh CICAYIOIIME DJIEMEHTBI: CKPBIThIC IO,
KOHCTPYKTOPBI C IapaMeTpaMu K 0e3 mapaMeTpoB, METOIbI, CBOWCTBA. MeTOIbl M CBOMCTBA AOJDKHBI OOECIICUMBATH
HENPOTHBOPEUUBHIH, MOJHBIH, MUHUMAJbHBIA U yNOOHBIH MHTEepdeic knacca. [IpM BOSHUKHOBEHHMH OLIMOOK JOJKHEI
BBIOPACHIBATHCS NCKIIIOUEHHS.

B nporpamme 107KHA BBIIOJHSATHCS IPOBEPKA BCEX Pa3pabOTaHHBIX 3JIEMEHTOB Kilacca.
3aganmne.

Omnucate Kjacc, peaqu3yIoIMid IEeCSITUYHBIM CUETYMK, KOTOPBIH MOXKET yBEIMYMBATh WJIM YMEHBIIATh CBOE
3Ha4YeHUE Ha €IMHUILY B 33JJaHHOM AHanasoHe. IIpeaycMoTpeTs HHULINAIN3aIUI0 CYeTYNKA 3HAYEHUAMHU [0 YMOIYAHHUIO U
IIPOU3BOJIBHBIMH 3HauCHMSIMU. CUHETYMK MMEeT ABa METOJa: YBEIWYCHUS U yMEHBIIEHUs, — U CBOICTBO, MO3BOJIAIOIICE
MIOJTYYUTh €To TeKylnee cocTosiHue. [Ipn BhIX0e 3a TpaHHIBI AUaa30Ha BHIOPACKIBAIOTCS UCKITIOUCHHS.

Hanucats nporpammy, JEMOHCTPHPYIOIYIO BCE pa3pabOTaHHBIE 3IEMEHTHI Kilacca.

Bapuanmui 3a0anuii:

Bapuanr 1

Omuncathb KJi1ace «IIBETHAs TOYKa). I[J'If[ TOYKH 3a/Ia0TCA KOOPJAUHATHI U IBET. HBeT OIMUCBIBACTCA C TIOMOIIBIO TPEX
COCTaBJIAIONINX (KPAacCHBIH, 3eJIeHbIH, CHHUMN). [IpenycMOTpeTh pa3mudHbIe METOIbI HHUIIMATN3AINNA 00bEKTa C MMPOBEPKOH
JIOMYCTUMOCTH 3HA4YeHUU. JlOMyCTUMBIM JWama3oHOM i KaxaoW cocraBistonieit smiusercs [0, 255]. B ciyuae
HEIOMYCTHMBIX 3HAYCHUH IMOJICH BBIOPACHIBAIOTCS UCKIIOUeHHA. OMUCAaTh CBOMCTBA JUIS MOJyYSHHS COCTOSHIS 00BEKTa U
METOA UBMCHCHU 1IBETA.

Hammcats mporpamMmy, TeMOHCTPUPYIOIIYIO BCe pa3pabOTaHHBIC JIEMEHTHI Kacca.

Bapuant 2

OmnmcaTpe KJIACC, PeaTH3yIONINH IIECTHAAIATSPUIHBIA CYETYNK, KOTOPBIA MOXET yBEIUYMWBATh WIH YMEHBIIATH
CBOE 3HAYCHHWE HA CJUHHUIYYy B 3aJlaHHOM Juana3zoHe. [IpenycMOTpeTh HHHUIMANM3AIMI0 CUETYMKA 3HAUYCHHSMH 110
YMOJTYaHHIO U TIPOU3BOJIEHBIMA 3HaUCHUsIMH. CUETUHK UMEET JBa METOA: YBEIUYCHH U YMEHBIIICHHSI, — U CBOMHCTBO,

MO3BOJISIIOIIEE TMOJYYUTh €ro TeKyllee COCTosiHue. [Ipu BbIXO/E 3a TpaHHIbl JUana3oHa BbIOPachIBAIOTCS
HCKJTFOUCHUSL.

Hanucatp nporpaMmy, IeMOHCTPUPYIOLIYIO Bce pa3paO0TaHHbIE 3JIEMEHTHI Kilacca.

Bapunant 3

OnmcaTe KJacc, MPEACTABIAIOMIMK TPEYroNbHUK. lIpeaycMOTpeTp MeTOAsl /i CO3MaHHS OOBEKTOB,
MepeMeIIeHIs Ha TUIOCKOCTH, U3MEHCHHS Pa3MEpPOB U BPAILICHUS Ha 3alaHHBIN yrou. OmnmcaTh CBOMCTBA JUIA MOMYYCHHUS
cocTOsTHNS 00beKTa. [Ipi HEBO3MOXKXHOCTH OCTPOCHHUS TPEYTOIbHNKA BRIOPACHIBAETCSI HCKITFOUEHHE.

Hanucats nporpaMmy, IeMOHCTPUPYIOIIYIO Bce pa3paboTaHHbIE 3JIEMEHTHI Kilacca.

Bapuant 4

IMocTpouTh ommcaHue Kiacca, COIEPKAMETO WHPOPMALHUIO O IMOYTOBOM aapece opraHu3anuu. [IpexycMoTpeTh
BO3MOYHOCTb Pa3/i€lbHOIO0 M3MEHEHUS COCTaBHBIX YacTel ajpeca U INPOBEPKU JOIYCTUMOCTH BBOJUMBIX 3HaueHui. B
cilyyae HeJJOIyCTHMBIX 3HAUCHHH 10JIeH BHIOPAChIBAIOTCS UCKITIOUCHHS.



Hanmcats nporpaMmy, 1EMOHCTPHPYIOIIYIO BCE pa3pab0TaHHBIE 3JIEMEHTHI Kilacca.

Bapnant 5

CocTraBuTh ONMHMCAaHWE Kiacca Ul NMPEICTaBICHHS KOMILIEKCHBIX dncen. OOecleuuTh BBINOJHEHUE OIEpanuit
CJI0’KEHUS], BHIUUTAHUS M YMHOXKEHUS KOMIUIEKCHBIX YUCEIL.

Hanmcats nporpaMmy, 1eMOHCTPHPYIOIIYIO BCe pa3paO0TaHHBIE 3JIEMEHTHI Kilacca.

Bapuant 6

CocraBuTh ONHMCAHUE KIacca AT BEKTOPA, 3aJaHHOTO KOOPJMHATAMH €T0 KOHIIOB B TPEXMEPHOM IIPOCTPAHCTBE.
OOecrieunTh ONEpaIy CIOXEHUs W BBIYUTAHUS BEKTOPOB C IIOJYYEHHEM HOBOTO BEKTOpa (CyMMBl WM Pa3HOCTH),
BBIYHCIICHUS CKAJIIPHOTO NMIPOU3BEICHNUS JIBYX BEKTOPOB, JUTMHBI BEKTOPa, KOCHHYCA yTJia MEX/y BEKTOPaMH.

Hamnucats nporpammy, IEMOHCTPHPYIOIITYIO BCe pa3paboTaHHBIE 3IEMEHTHI Kilacca.

Bapuanr 7

CocTaBUTh ONHCaHME KJacca MPSIMOYTOJBHUKOB €O CTOPOHAMHM, HAapajuleIbHBIMU OCSIM  KOOpJHMHAT.
IIpexycMoTpeTs BO3MOXKHOCTH IEPEMEIICHHS MNPSMOYTOJIBHUKOB Ha IUIOCKOCTH, W3MEHEHHE pa3MEpOB, IOCTPOCHUE
HaNMEHBIIIETO MPSAMOYTOJIbHUKA, COJACPXKAILIETO IBa 3aJaHHBIX NPSMOYTOJbHHMKA, M MPSIMOYTOJbHUKA, SBISIOIIETOCS
o01meit gacTpio (TIepeceyeHneM) IByX MpSIMOYTOJIbHUKOB.

Hanucats nporpamMmy, IeMOHCTPUPYIOLIYIO BCe pa3pabOTaHHbIE 3JI€MEHTHI Kilacca.

Bapuanr 8

CocTaBUTh ONHCaHME KJacca A TpeAcTaBieHUs Hatel. IIpenycMoTpeTh BO3MOXKHOCTU YCTAHOBKH JaThl U
U3MEHEHHS €€ OTHENbHBIX IOJIeH (TOX, Mecsi, JeHb) C NMPOBEPKOH IOMYCTHMOCTH BBOJMMBIX 3HAa4eHHH. B cimydae
HEAOMYCTUMBIX 3HAYCHHUH MoyeH BLI6paCLIBaIOTCH HUCKJIIOUCHMU . COSI[aTI) MCTOAblI HU3MCHCHHsA JaThl Ha 3aJaHHOC
KOJIMYECTBO JHEH, MECAIIEB U JIET.

Hanucats nporpamMmy, IeMOHCTPUPYIOLIYIO BCe pa3pabOTaHHbIE 3JI€MEHTHI Kilacca.

Bapuanrt 9

CocTaBUTh ONUCAaHKE KJacca JJIs NpeACcTaBlIeHns BpeMeHH. [IpenycMoTpeTh BO3MOKHOCTH YCTAHOBKU BPEMEHH U
N3MEHEHHS €Tr0 OTIENbHBIX IOJICH (Jac, MHHYTa, CEKyHAa) C NMIPOBEPKON MOMyCTHMOCTH BBOAMMBIX 3HaueHWil. B ciyuae
HEAOMYCTUMBIX 3HAUYCHMH moyei BI)I6paCI>IBaIOTC§I HUCKJIIOUCHHU. COS[[aTI) METOAbI M3MCHCHHA BPECMCHH Ha 3aJIlaHHOC
KOJINYECTBO YaCOB, MUHYT U CEKYyHI.

Hamnucats nporpammy, JEMOHCTPHPYIOIYIO BCE pa3pabOTaHHBIE 3IEMEHTHI Kilacca.

Bapuant 10

CoCTaBUTh ONIUCAHKE KIIACCa MHOTOWIEHa BUa ax? + bx + c. [IperycMOTpeTh METO/Ibl, PEANIU3YHOIHE:

O BBIYHCJICHUEC 3HAYCHUA MHOTOYJICHA JI 3a/TaHHOTO apryMEHTa,

i OTIEPaIMIO CIOXKEHHS, BBIYMTAaHHUS W YMHOXEHHUs MHOTOWICHOB C IIOJIyYeHHEM HOBOTO OOBEKTa-
MHOT'OUJICHa;

i BBIBOJI Ha 3KpaH OIMCAHUS MHOTOWICHA.

HammcaTs nporpammy, IEMOHCTPUPYIONIYIO Bce pa3paboTaHHBIE 3JIEMEHTHI Kiacca.

Bapuanr 11

Omnmcats Kiacc, NPeICTaBISIONMNA TpeyronbHUK. [IpegycMoTpeTs METOIBI IS CO3/IaHHUsI OOBEKTOB, BEIYUCICHHS
IUTOIIA M, TepUMeTpa W TOUYKM IepecedeHns: MeamaH. Ommcarh CBOMCTBa Ul IOJIydEHHUs] COCTOSHHSA oObekTa. Ilpm
HEBO3MOXXHOCTH IIOCTPOCHUS TPEYTOIbHIUKA BBIOPACBIBAETCS HCKITIOUEHHE.

Hanucats nporpaMmy, IeMOHCTPUPYIOIIYIO Bce pa3pab0oTaHHBIE 3JIEMEHTHI Kilacca.

Bapuant 12

Omnucare Kjacc, NpeACTaBISIONMHA Kpyr. I[IpeaycMoTpers MeTOmbl Uil CO3/aHHMs OOBEKTOB, BBIUYMCIICHUS
IUTOINAAN KpyTa, UTMHBI OKPYXXKHOCTH W HPOBEPKH IOMANaHUS 3aJaHHON TOYKHM BHYTphH Kpyra. Ommcatb CBOWCTBA IS
TIOJTY4SHHSI COCTOSIHUSI 00BEKTa.

Hanmcats nporpammy, 1eMOHCTPUPYIOIIYIO BCE pa3paboTaHHBIE 3JIEMEHTHI Kiacca.

Bapnant 13

Omnwmcats Kiacc s pabOTHI CO CTPOKOH, MO3BOJISAIOMIEH XPAHUTh TOJNBKO ABOWYHOE YUCIIO W BBINONHATH C HAM
apupmMerndeckue omepanuu. [IpexycMoTpeTs WHHIMAIM3ALMIO C IPOBEPKOM JOIMYCTHMOCTH 3HadeHWi. B ciyuae
HE/IOIYCTHMBIX 3HAUYE€HUHA BEIOPACHIBAIOTCS UCKITIOUCHNS.

Hanucatp nporpaMmy, IeMOHCTPUPYIOIIYIO Bce pa3pab0oTaHHBIE 3JIEMEHTHI Kilacca.

Bapuant 14



Omnmcats Kinacc Ipodel — parioHAIBHBIX YHCETI, SBISIOMNXCS OTHOIICHUEM JIBYX IENbIX uncel. [IpexycMoTpeTs
METOJIbI CJIOKCHHUS, BRIYUTAHUS, YMHOKCHHUSI U JICTICHUS IPOOCH.

Hanmcats mporpammy, TeMOHCTPUPYIOIIYIO BCE pa3pabOTaHHBIC JIEMEHTHI Kiacca.

Bapuant 15

Omnmcats Kiace «daitm», comaepkamiuii cBeleHns o0 WMEHH, Aare co3maHus U anuHe (aiima. [IpexycmoTperh
WHULMAIA3ALUI0 C IPOBEPKOM JOMYCTUMOCTHM 3HAueHUM 1moseil. B ciydae HeJomyCTHMBIX 3HAUYEHMM MOJIed
BEIOpacheIBaroTCs UCKMoueHns. OmmcaTh MeToJ noOaBieHUs wH(popManuyd B KOHEI[ (aifa W CBOHCTBA U MOIYYCHHS
cocTOsTHUS (paiina.

Hanmcats mporpammy, TeMOHCTPUPYIOIIYIO BCE pa3paboTaHHBIE JIEMEHTHI KJacca.

Bapuant 16

OmnmcaTe Kilacc «KOMHATa», COJEPKAIIUil CBEJICHUS O METpake, BBICOTE IIOTOJIKOB WM KOJHYECTBE OKOH.
[IpenycMOTpeTh MHUIUANHU3ALMIO C TPOBEPKOW JOMYCTUMOCTH 3HA4YCHHWH moJsield. B cinyyae HeqOMyCTUMBIX 3HAUYECHMIA
moJie BBIOpachIBarOTCs HCKIMtoYeHHs. OmmcaTh METOABI BBIYMCICHHUS IUIOMIAANM W O0beMa KOMHATHI M CBOWCTBA IS
MOJTyYCHHUSI COCTOSHUS O0OBEKTA.

Hammcats mporpammy, TeMOHCTPUPYIOIIYIO BCe pa3pabOTaHHBIC 3JIEMEHTHI Kiacca.

Bapuant 17

OmmcaTh Kilacc, TPEACTABISIONINN HEIMHEHHOE ypaBHEHHe Buaa ax —cos cos (x) = 0. Omwmcats MeTof,
BEIYUCITIONINNA pEIIeHHe 3TOTO YpaBHEHHS Ha 33aJaHHOM WHTEpBaJle METOJOM JeJCeHHUs momoiaM (cM. pasmen «{uki c
napameTpoM for») U BBIOPACHIBAIOLIMI HMCKIIOYECHUE B Clydae OTCYTCTBHsS KOpHsS. OmMUCaTh CBOWMCTBA SIS TOJIYYCHHS
COCTOSIHUS O0BEKTA.

Hamnucatp nporpammy, JIEMOHCTPHPYIOIIYIO BCe pa3pabOTaHHBIE SJIEMEHTHI Klacca.

Bapuanr 18

OnucaTh Kiacc, TNpeACTaBIAIOMMI KBajApaTHOe YypaBHeHMe Buaa ax’+ bx +c¢=0. Onucatb MeToJ,
BEIYUCIIIONINNA pEIIeHNe 3TOTO YpaBHEHUS W BHIOPACHIBAIONINK HCKIIOYCHHE B CIIydae OTCYTCTBHUS KopHei. Ommcarthb
CBOWCTBA JIJIsI TOJYYCHHS COCTOSIHAS O0BEKTA.

Hammcats mporpammy, TeMOHCTPUPYIOIIYIO BCe pa3pabOTaHHBIC JIEMEHTHI Kiacca.

Bapuant 19

OmnmcaTp KIIacC «IpoIeccopy, COAepKaIInil CBEICHHS, O MapKe, TAKTOBOH YacTOTe, 00beMe K3IIa U CTOMM OCTH.
IIpenycMoTpers MHULMANU3AIMIO C MPOBEPKOW JOMYCTHMOCTH 3HAYE€HUW mosied. B ciydae HemomycTHMBIX 3HaY€HUN
ToJiel BEIOpachIBarOTCs UCKIoUeHH. OmrcaTh CBOMCTBA IS TOTyYSHHS COCTOSTHUS O0BEKTa.

OrnucaTh Kacc «MaTepUHCKAs TUIaTay, BKITIOYAIOIINAN KIIACC «IPOIeccop» U 00beM YCTaHOBIEHHOW ONepaTUBHOMN
mamsata. [IpenycMoTpeTs WHUIHAIH3AalHI0 C TPOBEPKON OIMMyCTUMOCTH 3HAUCHHWH IONA oO0beMa THaMaTH. B ciydae
HEIOIYCTUMBIX 3HAUCHHIA MOJIS BRIOpachIBacTCs HCKItOYeHne. OnucaTh CBOUCTBA IS IOJYYCHUS COCTOSHUS 00BEKTA.

Hanmcats nporpaMmy, IeMOHCTPUPYIOLIYIO Bce pa3paOOTaHHbIE 3JIEMEHTHI KIacCOB.

JlaGopaTopHasi pabora 5. OgHOMepHbIe MACCUBBI

3ananue.
B 0lHOMEpPHOM MacCHUBE, COCTOSIIEM U3 N BEIIECTBEHHBIX JIEMEHTOB, BBIYHCIIUTD:
Q CYMMY IOJIOKHATENBHBIX 3JIEMEHTOB MaCcCHBa;
a MIPOU3BEICHUE DJIEMCHTOB MACCHBA, PACIIOJIOKEHHBIX MEXAY MAKCUMAIbHBIM IO MOIYJII U

MUHHAMAJIbHBIM 110 MOJTYJIIO DJIEMEHTAMHU.
VYTIOpsI0YUTh 3JIEMEHTHI MaCCHBA IO YOBIBAHHIO.
Bapuanumwi 3a0anuii:
Bapuanr 1
B olHOMEpPHOM MacCUBe, COCTOSIIEM U3 N BEIECTBEHHBIX JIEMEHTOB, BBIYHCIIUTD:
O cyMMy OTpHULATEIBHBIX 3JIEMEHTOB MaCcCHBa,;
U npowusBeseHHE 3JIEMEHTOB MacCHBa, PACIIONIOKEHHBIX MKy MAKCUMAIIbHBIM U MUHUMAaJIbHBIM 3JIEMEHTaMH.
VYIIOpsI0YUTh 3JIEMEHTHI MacCHBA 10 BO3PACTAHUIO.
Bapuanr 2
B oHOMEpHOM MaccHBe, COCTOSIIEM M3 N BEIIECTBEHHBIX JIEMEHTOB, BBIYHCIINTD:
W npowusBeseHHE MOJIOKHUTENbHBIX JIEMEHTOB MacCHBa;

d CYMMY 3JIEMEHTOB MacCHUBa, pACIOJIOKCHHBIX 10 MUHUMAJIbHOI'O 3JICMCHTA.



YHopsamgounTs MO BO3PACTAHUIO OTHCIBHO AJIEMEHTHI, CTOAIINE HA YETHBIX MECTaX, W JJIEMEHTHI, CTOAIINE Ha
HEYETHBIX MECTaX.

Bapuanr 3

B opHOMEpPHOM MacCUBE, COCTOSIIEM U3 N IICIOYUCIICHHBIX JICMCHTOB, BEIYUCIUTD:

U npowusBeieHHE 3JIEMEHTOB MacCHBa C YETHBIMU HOMEPAMH;

U cymMy 21eMEHTOB MacCHBa, PacoI0KEHHBIX MEKY TIEPBBIM U MTOCIEAHAM HYJIEBBIMHU JIEMEHTAMHU.
IIpeobpa3oBaTh MaccHB TaKUM 00pa3oM, YTOOBI CHaYaIa Pacojarairuch BCE IMOJIOKUTEIBHBIC YJIEMEHTHL, a TIOTOM

— BCE OTPUIIATEIIbHBIC (3JICMECHTBI, PABHBIC HYJIIO, CUUTATh MOJOKHUTEITBHBIMH).
Bapuanr 4
B onHOMEpHOM MacCUBE, COCTOSIIEM U3 N BEIICCTBCHHBIX 3JICMEHTOB, BEIYUCIHUTD:

U cymMy 3JI€MEHTOB MacCHBAa C HEUCTHBIMU HOMEPAMH;

U cymMy 31eMEHTOB MacCHBa, PaCIOIOKEHHBIX MEX/TY TIEPBBIM U MOCIEIHAM OTPHUIIATEIbHBIMHU JIEMEHTAMHU.
CxaTh MacCHB, YJAJIUB M3 HETO BCE AIEMEHTHI, MOIYJIh KOTOPHIX HE MPEBHIIIACT CIUHHUITY.

OcBoOOUBIIKECS B KOHIIE MACCHBA 3JICMCHTBI 3aII0OJTHHUTh HYJISIMU.
Bapuanr S
B OOIHOMCPHOM MACCHUBEC, COCTOAIIEM M3 N BEIICCTBCHHBIX 3JIEMEHTOB, BBIYUCINUTD:

U MakcuManbHBIH JIEMEHT MacCHUBa;

U cyMMy 3JIeMEHTOB MacCHBa, PACIIOIIOKEHHBIX 0 MOCICIHETO MOIOKUTEIFHOTO JIEMEHTA.

CxaTh MacCHB, yJalWB W3 HEro BCE DJCMEHTH, MOAYJIb KOTOPHIX HAXOAWUTCS B WHTepBaie [a, b].
OCBO6OZ[I/IBIIII/IeCH B KOHIIC MaCCHUBa 3JICMCHTLI 3alIOJIHUTh HYJIAMU.

Bapuanr 6

B OOIHOMCPHOM MACCHUBEC, COCTOAIIEM M3 N BEIICCTBCHHBIX 3JICMCHTOB, BHIYUCJINTD!:

U MHHUMAaIBHBIN 3JIEMEHT MACCHBa;

D CYMMY 3JIEMCHTOB MacCCHUBa, PACIIOJIOKCHHBIX MEKAY IMCPBBIM U MNOCICAHUM MOJIOKUTCIIbHBIMU 3JICMCHTAMU.
IIpeobpa3oBath MaccuB TakuM 00pa30M, YTOOBI CHAYaja PACIONaraiiCh BCE AIIEMEHTHI, PaBHBIC HYJIO, a TIOTOM

— BCE OCTaJIbHBIE.
Bapuanr 7
B OIHOMCPHOM MACCHUBE, COCTOAIIEM M3 N HEJIOYNCIICHHBIX 3JICMCHTOB, BBIYHUCIIUTD:

U HOMep MaKCUMAIBbHOTO JIEMEHTa MAaCCHBA,;

D TIPOU3BEACHUEC DJIEMEHTOB MAaCCHUBA, PACIIOJIOXKCHHBIX MEXKIY NEPBLIM U BTOPBIM HYJICBBIMU DJIEMCHTAMU.
IIpeoOpa3oBate MaccUB TakuM 00pa3oM, YTOOBI B TIEPBOM €T0 MOJIOBHHE PACIIONIATaJICh JJIEMEHTHI, CTOSBIINE B

HCUYCTHBIX IMO3HUIIUAX, 4 BO BTOpOﬁ IIOJIOBUHC — 3JICMCHTHI, CTOSIBIINC B YCTHBIX ITO3ULUAX.
Bapuanr 8
B OIHOMCPHOM MACCHUBE, COCTOAIIEM M3 N BECHICCTBCHHBIX 3JIEMEHTOB, BEIYUCINTD:

U HOMep MUHMMAIILHOT'O JJIEMEHTA MacCHUBa;

D CYMMY 2JIEMEHTOB MaCCHUBa, PACTIOJIOKECHHBIX MEXKIY IMECPBBIM U BTOPBIM OTPULIATCIIBHBIMU 3JICMCHTAMU.
IIpeoOpa3oBaTh MaccHB TaKUM 00pa3oM, YTOOBI CHadalla PacIoarajiich BCE AJIEMEHTHI, MOAYJb KOTOPBIX HE

MPEBINIACT €AMHUIY, 4 TIOTOM — BCC OCTAJIbHBIC.
Bapuanr 9
B OIHOMEPHOM MACCHUBE, COCTOAIIEM M3 N BEIIECTBCHHBIX 3JIECMEHTOB, BEIYUCIINTD!:

U MakcHMabHBIH 0 MOJYJIIO JJIEMEHT MAcCHBa;

a CYMMY 2JIEMECHTOB MacCCHUBa, PACIIOJIOKECHHBIX MEKIY IMEPBBIM U BTOPBIM MOJIOKUTEIIBHBIMU 3JICMCHTAMU.
IIpeoOpa3oBatk MaccuB TakuM 00Pa30M, YTOOBI FJIEMEHTHI, PABHBIC HYJIIO, PACIIOJIATATHChH TIOCIIE BCEX OCTABHBIX.
BapuanTt 10
B ogHOMEpPHOM MacCHUBE, COCTOSIIEM U3 N IEIOYHCICHHBIX 3JIEMEHTOB, BBIYHCIIHTH:

U MHUHHUMaJBHBIN 10 MOJYJIIO DJIEMEHT MacCHUBa;

U cymmy MojyJieil 9J1eMEHTOB MacCUBa, PACIIOIOKEHHBIX ITOCIIE EPBOTO IEMEHTA, PABHOTO HYJIIO.

IIpeobpazoBaTh MaccMB TakuM 00pa3oM, YTOOBI B TIEPBOM €r0 MOJIOBUHE PACIOaraiuch 3JIEMEHTHI, CTOSBIIHE B
YETHBIX IMO3UIIHSX, & BO BTOPOU IOJIOBUHE — IIEMEHTBHI, CTOSBIIAE B HEYCTHBIX IMO3UIIHSIX.
Bapuanr 11
B ogHOMEpHOM MaccHBE, COCTOSAIIEM U3 N BEIIECTBCHHBIX 3JIEMEHTOB, BEIYUCIHUTE:
U  HOMEp MHUHHUMAJIBHOTO 10 MOIYJIIO JJIEMEHTA MacCHBa,;



U  cymmy MojyJieil 3J1eMeHTOB MacCUBa, PACIION0KEHHBIX ITOCIIE EPBOr0 OTPHULIATEILHOIO 3JIEMEHTA.
CxaThb MaccuB, yJalliB M3 HEro BCE OJJIEMEHTHI, BEJIMYMHA KOTOPHIX HAaXOJWTCS B MHTepBaje [a, b].
OcBoboauBHIHecs B KOHIIE MAaCCHBA 3JIEMEHTHI 3alIOJHUTE HYJISIMH.
Bapuant 12
B oxgHOMEpHOM MaccHBE, COCTOAIIEM M3 N BEIIECTBEHHBIX 3JIEMEHTOB, BEIUMCIIHUTD:
O HOMep MaKCHMAJBHOTO IO MOYIIIO JIEMEHTAa MaCCHBa;
U cymMMy 2JIeMEHTOB MacCHBa, PACIOI0KEHHBIX MMOCIIE EPBOT0 MOJ0KUTESIBHOTO dJIEMEHTA.
[IpeoOpazoBaTh MaccuB TakuM 00pa3oM, 4TOOBI CHayajla pacrojlarajich BCE DJIEMEHTHI, 1ieas 4acTh KOTOPBIX
JISKUT B HHTEpBaJIE [a,b], a MOTOM — BCE OCTaJIbHBIC.
Bapuant 13
B oxgHOMEpHOM MaccuBe, COCTOAIIEM U3 N BEIIECTBCHHBIX 3JIEMEHTOB, BEIUHCIIHUTD:
O KOJNMYECTBO 3IEMEHTOB MAaCCHBA, JICKAIINX B AUANa3oHe OT A 10 B;
U cymMMy 3JIeMEHTOB MacCHBa, PaCIOI0KEHHBIX MMOCIe MAKCUMAIILHOTO HJIEMEHTA.
VYHOpSIOUUTh AJIEMEHTHI MAaCCHBA MO YOBIBAHUIO MOTYJIEH.
Bapuanr 14
B OIHOMCPHOM MACCHUBEC, COCTOAIIEM M3 N BEIICCTBCHHBIX 3JIEMEHTOB, BBIYUCINUTD:
U KOJMYECTBO 3JIEMEHTOB MacCHBA, PABHBIX HYIIIO;
U cyMMy 2JIeMEHTOB MacCHBa, PACHOIIOKEHHBIX TI0CTIe MUHUMAIBHOTO JJIEMEHTA.
YIopsamounTh SIEMEHTH MacCHBa IO BO3PACTAaHHUIO MOTYJICH.
Bapuant 15
B oxgHOMEpHOM MaccHBE, COCTOAIIEM U3 N BEIIECTBCHHBIX 3JICMEHTOB, BEIYUCIIHUTD:
U xonM4ecTBO 3IEMEHTOB MaccuBa, 6oabmnx C;
U npowusBeieHHE 3JEMEHTOB MAacCHBA, PACIIONIOKEHHBIX TOCIE MAKCUMAIIBHOTO [0 MOAYITIO 3JIEMEHTA.
[Tpeobpa3oBaTh MaccuB TakMM 00pa3oM, 4TOOBI CHAYasa PacIoyiaraiuch BCe OTPHULATENbHBIE 3JIEMEHTHI, @ TIOTOM
— BCE TOJIOKUTEIBHBIC (AIIEMEHTHI, PaBHBIC HYJIO, CIUTATh MOJIOKUTEIHHBIMH).
Bapuant 16
B ogHOMEpHOM MaccuBe, COCTOAIIEM U3 N BEIIECTBECHHBIX 3JIEMEHTOB, BEIYUCIIHUTD:
d KOJIMYECTBO OTPULATCIIbHBIX 3JIEMECHTOB MaCCUBA,
U cymmy MojyJieil 9JIeMEHTOB MacCUBa, PACIIOI0KEHHBIX TTOCIE MUHUMAIBHOTO 10 MOJIYJIIO SJIEMEHTA.
3aMeHHUTL BCE OTPHUHATCIBHBIC JJICMCHTBI MAacCCHBa UX KBaJpaTaMU W YIHOPAAOYUTH BJIEMEHTBHI MacCUBa I10
BO3PACTaHHIO.
Bapuant 17
B ogHOMEpHOM MaccUBe, COCTOAIIEM U3 N IEOYHCICHHBIX JIEMEHTOB, BEIYHCIIHTH:
d KOJIMYCCTBO ITOJIOKHUTCIIBHBIX 3JICMCHTOB MAaCCHBaA,
U cymMy 3J1eMEHTOB MacCHBa, PaClOI0KEHHBIX MMOCIe MOCIEHEr0 IEMEHTa, PABHOTO HYITIO.
[TpeoOpa3oBaTh MaccuB TaKMM 00pa3oM, 4TOOBI CHaYasa PacIiojlaraliuch BCe DJIEMEHTHI, Leliasi 4acTh KOTOPBIX He
MIPEBHIIIACT SAWHUILY, a TOTOM — BCE OCTAJIbHEIC.
BapuanT 18
B ogHOMEpHOM MaccHBE, COCTOAIIEM M3 N BEIIECTBEHHBIX 3JICMEHTOB, BRIYHCIIHTE:
U KoJMYecTBO DJIEMEHTOB MaccuBa, MeHbIINX C;
O cyMMy LenbIX YacTel 3IeMEHTOB MAaCCHBa, PACHIONIOKEHHBIX T0CTIE TOCIIEAHEr0 OTPULATEIBHOTO JJICMEHTA.
IIpeobpa3oBaTte MaccuB TakuM 00pa3oM, 4TOOBI CHadana pPacIojlarajiCh BCE JJIEMEHTHI, OTIMYAIOIINECS OT
MaKCHMaJILHOTO He Oonee yeM Ha 20%, a TOTOM — BCE OCTaJIbHBIE.

BapuanTt 19
B oxHOMEpHOM MaccuBe, COCTOAIIEM U3 N BEIIECTBEHHBIX 3JIEMEHTOB, BEIYUCIHUTD:
O mpousBeseHHE OTPULIATENBHBIX JIEMEHTOB MAaCCHBA;

d CYMMY IOJIOKUTCIIbHBIX 3JIEMEHTOB MaCCUBaA, pACHOJIOKCHHBIX 1O MAaKCUMAJIbHOT'O 3JICMCHTA.
Nsmenuts TMOPAAOK CJICOAOBAHUA 3JICMCHTOB B MAaCCHUBC Ha 06paTHBIﬁ.

JladopaTopHasi paGoTa 6. JIByMepHbIe MACCHBBI
3ananue.
Jlana mnpsimoyroibHas wmarpuna. Onpemenuts cpemHee apuMETHYECKOE €€ JJIEMEHTOB U KOJIHYECTBO
MOJIOKUTEIIBHBIX JICMCHTOB B KaX/I0# CTPOKE.



Bapuanmut 3a0anuii:
Bapuanr 1
[laHa nenovmcneHHas NpsiMOyrosibHast MaTpuma. OnpenenuTs:
O KOJNHYECTBO CTPOK, HE COACPIKAIIMX HH OHOTO HYJICBOTO DIICMEHTA;
U MakcHMaJbHOE U3 YHCell, BCTPEUAIOIIMXCS B 3aIlaHHOM MaTpue 6osee 0JHOTO pasa.
Bapuanr 2
JlaHa nieodncieHHas npsiMOyroyibHas MaTpuna. ONpeaenuTs KOJMIECTBO CTONONOB, HE COACPKAINX HI OZHOTO
HYJICBOTO 3JIEMEHTA.
XapaKTepUCTHKON CTPOKM LEIOYNCICHHON MaTpHIBl HA30BEM CYMMY €€ MOJOXKHUTEIBHBIX YETHBIX 3JIEMEHTOB.
IlepecTaBisis CTPOKM 3aJJaHHOM MaTPUIIBI, PACTIOJIOKUTH UX B COOTBETCTBUU C POCTOM XapaKTEPUCTHK.
Bapuanr 3
JlaHa nienouncieHHas npsAMoyroyibHas MaTpuia. OnpenenuTs:
U KOoJMYECTBO CTOJIOLOB, COACPIKAIIUX XOTSA Obl OANH HYJICBOH 3JIEMEHT;
O HOMep CTPOKH, B KOTOPOil HAXOMUTCS camast AUHHAs CePUsi OUHAKOBBIX 3JIEMEHTOB.
Bapuanr 4
Jlana nienouncneHHas kBajpaTHas MaTpuma. OnpeneiauTs:
U mpousBeeHHE DIIEMEHTOB B TEX CTPOKAX, KOTOPBIE HE COACPIKAT OTPHLATEIIBHBIX JICMCHTOB;
0 MakcHMyM Cpely CyMM 3JIEMEHTOB IHAarOHANCH, MapauleIbHbIX TIaBHOM HArOHATH MATPHUIIBL.
Bapuanr 5
Jlana nienouncneHHas kBajapaTHas MaTpuia. OnpenenuTs:
O cyMMy 2JIEMEHTOB B TeX CTOJIOLAX, KOTOPBIE HE COACPIKAT OTPULATEIBHEIX HJICMEHTOB;
U MHHEMYM Cpey CyMM MOJyJICH 3JIEMEHTOB AUATrOHAJEH, TapalIebHbIX MOOOYHOM THATOHATH MATPHIIBL.
Bapuanr 6
JlaHa nienouyncieHHas npsAMoyToyibHas MaTpuia. OnpenenuThb:
O cyMMy 2JIEMEHTOB B TEX CTPOKax, KOTOPBIC COAEPKAT XOTs OBl ONMH OTPHLATEIBHBII JJICMEHT;
U HOMepa CTPOK U CTONGIOB BCEX CEUTOBBIX TOYEK MATPHIIBL.
MNPUMEYAHUE

ManI/II_Ia A nmeer CCJIOBYIO TOYKY A;;ecm Aij SIBJISICTCS. MHHUMAJIbHBIM 3JIEMEHTOM B 1-i CTPOKC U MaKCUMaJIbHbIM — B

ij>
j-M cToJI011€.

Bapuanr 7

s 3amaHHON Matpuipl pa3mepoM 8 X 8 HaiTu Takue K, mpu KOTOpbIx k-si cTpoka MaTpuiel coBmanaer ¢ k-m
CTOJIOIIOM.

Haiit cymMy 371IeMEHTOB B T€X CTPOKax, KOTOPBIE COAEPIKAT XOTS ObI OAMH OTPUIATEIbHBIN AIEMEHT.

Bapuanr 8

XapakTepucTHKO# cTOJOIA EeNOYUCICHHOH MaTPHIIBl HA30BEM CyMMY MOJYJEH ero OTpUIATEeNbHbIX HEYeTHBIX
asemMeHToB. [lepecraBiisist cTONOIBI 3aJaHHON MATPHIIBL, PACTIONOXHUTh X B COOTBETCTBHHU C POCTOM XapaKTEPHUCTHK.

Haiitu cymMmy 351eMEHTOB B TeX CTOJIONAX, KOTOPbIE COAEp KaT XOTs ObI OJJMH OTPHLATEIBHBIH HJIEMEHT.

Bapuant 9

Cocensamu semenTa A;; B MaTpUle Ha30BeM dJeMeHThl Ay, tne i — 1<k <i+1,j—-1<1<j+1,(k 1) #
(i,)). Onepamust crita)XMBaHUS MAaTPUIIBI JaeT HOBYIO MaTpHUILy TOTO K€ pa3Mepa, KaXKblil SJIEMEHT KOTOPOH MOIydaeTcs
KaK cpefHee apu(pMETHIeCKOe HMEIOIIUXCS COCENeH COOTBETCTBYIOIIErO 3JIEMEHTa HCXOJHOW MaTpuilsl. IlocTpoutsh
pe3yNbTaT CIIIAXKNBaHMS 3aJaHHON BEUIeCTBEHHON MaTpHibl pasmepom 10 X 10.

B criaskeHHOM MaTpulie HAUTH CYMMY MOAYJIEH 3JIEMEHTOB, PACIIOJIOKEHHBIX HUXKE [VIaBHOM AMaroHau.

Bapuant 10

OJeMeHT MAaTpHIBl HA3hIBAECTCS JIOKAIBHBIM MHHHMYMOM, €CIH OH CTPOTO MEHBIIE BCEX MMEIOIIMXCS Y HEro
coceneil (orpezneneHne COCeJHUX 3JIEMEHTOB cM. B BapuaHTe 9). [loncumraTh KONMYECTBO JIOKAJIBHBIX MHUHHMYMOB
3aJiaHHOl MaTpHuiibl pazmepom 10 X 10.

Haiitu cymMMy Moyneil 21eMeHTOB, pacloNOKEHHBIX BBIILIE T1aBHOM JUAarOHaNN.

Bapuanr 11

Koaddunmentsl cucteMbl NHHEHHBIX ypaBHEHMH 3allaHbl B BHJE NPSIMOYrojbHOW Marpuipl. C HOMOIIBIO
JIOITyCTUMBIX TIPe0o0pa30BaHM IPUBECTH CUCTEMY K TPEYTOJIEHOMY BHIY.

Haiitu kosmuecTBo CTpOK, cpentHee aprudpMeTHIeCKOe 3JIEMEHTOB KOTOPBIX MEHbIIE 33/1aHHOM BEJIMUNHBI.



Bapuanr 12
VYIJIOTHUTP 33JaHHYIO MaTPHILy, YAAJIAS U3 HEe CTPOKH U CTOJIOLIBI, 3aII0JTHEHHbIEC HYJISIMU.
Hatiiti HOMep TIepBOii U3 CTPOK, CONEPIKAMINX XOTSI OBl OIMH MOJIOKHUTEIEHBIA IIEMEHT.
Bapuant 13
OcyImecTBUTh IUKINYECKUH CABHUT 3JIEMEHTOB NPSIMOYTOJIFHON MaTpHUIIBI Ha N 3JEMEHTOB BIPABO HIIM BHU3 (B
3aBUCHMOCTH OT BBEJICHHOT'O PEKUMa), N MOXKET OBITH OOJIbIIIE KOJIMYECTBA 3JIEMEHTOB B CTPOKE MM CTOJIOIE.
Bapuant 14
OcyIecTBUTh UKIMYECKUI CIBHUT 3JIEMEHTOB KBaJIpaTHOI Marpuibl pazmepoM M X N BrpaBo Ha k aieMeHTOB
TaKUM 00pa3oM: 3JEMEHTHI NEPBOM CTPOKM CIBUTAIOTCS B MOCIEAHUH CTOJOEI CBEpXY BHM3, U3 HErO — B IOCJICTHIONO
CTPOKY CIIpaBa HalleBO, M3 HEE — B TEPBBIH CTOJIOCI] CHHU3Y BBEpPX, W3 HETO — B TEPBYIO CTPOKY; UL OCTalIbHBIX
JJIEMEHTOB — AHAJIOTUYHO.
Bapuanr 15
[lana nenounciaeHHas npsiMOyronbHas Marpua. OnpenenuTs HoMep MepBOro U3 CTOJIOIOB, COAEPIKALINX XOTS OBl
OJIMH HYJIEBOH 3JIEMEHT.
XapaKTepuCTUKOW CTPOKHU IIEIOYHCICHHON MAaTpHIlbl Ha30BEM CYMMY €€ OTPHLATEIbHBIX UETHBIX JIEMEHTOB.
[epecraBisist CTPOKH 33AaHHOM MaTPHIIBI, PACHIONOKUTE UX B COOTBETCTBUH C YOBIBAHUEM XapaKTCPHUCTHK.
Bapuant 16
YHopsanounTs CTPOKH LEIOYUCIEHHOH MPSIMOYrOJABbHOM MAaTpHIBI MO BO3PACTAHHIO KONMYECTBA OJUHAKOBBIX
3JIEMEHTOB B KaXKIOH CTPOKE.
Haiiti HOMep mepBoro 13 cTONA0IOB, HE COJIEP KAIINX HH OJHOTO OTPUIATEILHOTO HJIEMEHTA.
Bapuant 17
[TyTem mepecTaHOBKH 3JIEMEHTOB KBAaJpPaTHON BEIIECTBEHHOW MAaTPHIIBI JOOUTHCS TOTO, YTOOBI €€ MaKCHMalIbHBINA
9JIEMEHT HaXOJWJICS B JIEBOM BEPXHEM YTIIYy, CIEIYIONIMIA M0 BETUYUHE — B MO3ULIKH (2, 2), CIIEAYIONUHI M0 BEIUYUHE —
B no3unuu (3, 3) u T. 1., 3aI0JIHUB TAKMM 00pa3oM BCIO TIIaBHYIO AUArOHaIb.
Haiitu HOMep NepBOi U3 CTPOK, HE COAEPIKAIIUX HU OAHOIO MOJOKUTEIBHOIO JIEMEHTA.
Bapuanr 18
JlaHa nenovyncineHHas npsAMoyroybHas MaTpuia. OnpenenuTs:
U KOJMYECTBO CTPOK, COACPHKAIINX XOTS OBl OJUH HYJICBOM SJIEMCHT;
O HoMep cTondLa, B KOTOPOM HAXOIUTCS camasi JUIMHHAsI CEPUs ONMHAKOBBIX 3JIEMEHTOB.
BapuanTt 19
Jlana nenouncneHHas kBajgpaTHas MaTpuna. Onpenenaurs:
U cyMMy 2JIeMEHTOB B TEX CTPOKAX, KOTOPBIC HE COIEPIKAT OTPHIIATEIBHBIX DIICMEHTOB;
U MHUHHMYM CpeIH CYMM 3JIEMEHTOB IMAarOHAJICH, MapauieNIbHBIX TIIABHOHW TUAarOHAJIM MAaTPHLBL.
Bapuant 20
JlaHa nenouyncneHHas npsMoyroybHas MaTpuia. Onpenenurs:
U KOJMYECTBO OTPHUIIATEIBHBIX JIEMEHTOB B TEX CTPOKAX, KOTOPBIE COJCPIKAT XOTS OBl OIMH HYJICBOU 3JIEMEHT;
O HOMepa CTPOK M CTOJIOLOB BCEX CEUIOBBIX TOUYEK MATPHIIBL.

OPUMEYAHUE

Marpuna A HMMEET CeWIOBYI0 TOUKy A;j,eciu A;j ABIAETCS MHMHMMAIBHBIM 3JIEMEHTOM B i-H CTpoke H
MaKCHUMAallbHBIM — B j-M CTOJIOLIE.

JladopaTopHasi padora 7. CTpoku

3ananue.

Hanmcats mporpamMmy, KOTOpash CYHMTHIBAET TEKCT W3 (aiiia W BBIBOAUT HA JKPaH TOJBKO MPEIIOKEHUS,
CoJlepIKalie BBEICHHOE C KJIABHATYPHI CIIOBO.
Bapuanumwi 3a0anuii:

Bapuanr 1

Hanucats mporpamMmy, KOTOpasi CYUTHIBAET U3 TEKCTOBOTO (hailia TPH MPEUIOKEHHUS M BBIBOAWT UX B 0OpaTHOM
TOPSIIKE.

Bapuanr 2

Hammcats mporpammy, KOTOpasl CYATHIBAET TEKCT W3 (ailfia U BHIBOIUT HA SKPaH IMPEIUIOKEHUS, COICpIKaIIHe

MAaKCUMaJIbHOC KOJIMYECTBO 3HAKOB ITYHKTYallUH.



Bapuant 3

Hanucare nporpammy, KOTopasi CYMTBIBAET TEKCT U3 (paiiiaa W BBIBOJUT Ha 9KpaH TOJIBKO CTPOKH, COAEpIKallne
JBY3HAa4YHbIEC YHCIIA.

Bapuanr 4

Hammcates mporpamMmy, KOTOpasi CUMTHIBACT AHTIMMCKHNA TEeKCT W3 (aiia W BBHIBOAUT HA DJKpaH CJIOBA,
HaYMHAIOIINECS C TTIACHBIX OYKB.

Bapuanr S

Hamnucatp nporpammy, KOTopasi CdMTBIBAET TEKCT U3 (aiiia U BEIBOAUT €ro Ha SKpaH, MEHSsI MECTaMH KaX</Ible J1Ba
COCEJTHHX CJIOBA.

Bapuant 6

Hammcate mporpammy, KOTopasi CUMTBIBAE€T TEKCT W3 (hailla M BBIBOAUT HA DKPaH TONBKO IPEUIOKCHUS, HE
coJieprKallie 3ansaThIX.

Bapuanr 7

Hamnucats nporpaMmy, KOTopasi CYMTBHIBAECT TEKCT M3 (aiiia U omnpenesnser, CKOJIbKO B HEM CJIOB, COCTOSIIINX HE
OoJee yeM H3 YeThIpeX OYKB.

Bapuant 8

Hammcate mporpaMmy, KOTOpas CUMTHIBAET TEKCT M3 (aiila M BBIBOAWT HA 3KpaH TOJBKO IIMTAaThl, TO €CTh
MIPEUI0KEHHS], 3aKIIFOUEHHBIC B KABBIUKH.

Bapuanrt 9

Hamucate mporpammy, KOTOpas CUUTBIBaE€T TEKCT M3 (hailla M BBIBOIUT Ha JKpPaH TOJIBKO TMPEIUIOKEHNUS,
COCTOSIIIUE U3 3aJAHHOTO KOJIMYECTBA CIIOB.

Bapuant 10

Hammcate mporpamMMy, KOoTOpas CUMTHIBACT AHTIMHCKHHM TeKCT M3 (paila M BBIBOAWT Ha SKpaH CIOBA TEKCTA,
HAYMHAIOIIMEC ¥ OKAHYUBAOIIMECs Ha ITIacHbIE OYKBBI.

Bapuanr 11

Hanucatp nporpaMmy, KOTOpasi CYMTHIBAET TEKCT U3 (baiiyia 1 BEIBOAUT Ha 3KPaH TOJBKO CTPOKH, HE COJIEpIKaIIne
JBY3HAYHBIX YHCEIL

Bapuant 12

Hammcare mporpaMmy, KoTopasi CUMTHIBa€T TEKCT M3 (ailla M BBIBOAUT Ha DKPAH TOJNBKO MPEATIOKEHHS,
HAYMHAIOIINECS C THPE, TIepe]] KOTOPBIM MOTYT HaXOIUTHCS TOJIBKO IPOOETbHBIE CUMBOJIBL.

Bapuant 13

HamucaTte mporpamMmy, KOTOpasl CUMTHIBAET AHTIMHCKUN TeKCT u3 (¢aiia W BBHIBOAUT €r0 Ha DKpaH, 3aMEHHB
MIPONIMCHON KaXKAYIO TIEPBYIO OYKBY CJIOB, HAUMHAIOLINXCS C TJIACHON OYKBBI.

Bapuant 14

Hanmcatp nporpammy, KOTOpasi CAMTHIBAET TEKCT M3 (paiia W BEIBOAUT €TO Ha 3KpaH, 3aMeHHuB nudpsr ot 0 10 9
CJIIOBaMH «HOJIbY», KOAUHY, ..., «IE€BAThY», HAUMHAS KaXX0€ MPEATI0KEHNE C HOBOM CTPOKH.

Bapuanr 15

Hamucate mporpammy, KOTOpasi CUMTHIBA€T TEKCT W3 (ailyia, HAXOAUT caMoe JJIMHHOE CJIIOBO U OIPEIEIIsET,
CKOJIBKO pa3 OHO BCTPETUIIOCH B TEKCTE.

BapuanT 16

Hanucarte mporpammy, KOTopasi CYMTHIBAE€T TeKCT n3 (haiiyia M BBIBOJUT Ha HKpaH CHayaja BONPOCHTENIBHBIE, a
3aTeM BOCKJIMLATEIbHBIC IPEII0KEHNUS.

Bapunant 17

Hammcates mporpammy, KoTopasi CUMTBIBACT TEKCT M3 (aifjla M BBIBOAUT €r0 Ha JKpaH, IOCIE KaXIOTO
MIPeIoKEHHs 100aBIIsis, CKOJIBKO pa3 BCTPETHIOCH B HEM BBEJCHHOE C KIIaBUATypHI CIIOBO.

BapuanT 18

Hanucare mporpaMmy, KOTOpasi CUMTHIBa€T TEKCT M3 (ailla W BBIBOAMT Ha JKpaH BCE €ro INPEJIOKEHHs B
00paTHOM TOPsIIKE.

Bapuanr 19

Hammcate mporpamMmy, KoTopasi CUMTBIBaeT TEKCT W3 (ailla W BBHIBOOUT HA JKpaH CHayajga MpPeIOKEHHS,
HayMHAIOIINECs C OTHOOYKBEHHBIX CJIOB, @ 3aTEM BCE OCTaJIbHBIE.



JladopaTopnasi pa6ota 8. Knaccsl u onepamnum.

Kaxpprit pa3zpabarbiBacMblil KlIacC JOJDKEH, KaK IMPABUIIO, COACPKATh CICAYIOUINE SJIEMEHTHI: CKPBITHIC IO,
KOHCTPYKTOpPHI C TapaMeTpaMu W 0e3 IMapaMeTpoB, METOJBI; CBOWCTBA, HMHICKCATOPHI, IEperpyKeHHBIC OTEPaIny.
OyHKIIMOHAIFHBIC 3JIEMEHTHI Kacca JOJDKHBI 00eCleurnBaTh HEMPOTHBOPCUYMBEIM, MOJHBIN, MUHUMATIBHBIN U yIOOHBIN
uHTepdeiic kaacca. [Ipr BOSHUKHOBEHUH OIIHOOK JODKHBI BRIOPACHIBATHCS NCKITFOUCHHSL.

B nporpamme 10/KHa BBITIOTHATHCS TIPOBEPKa BCeX pa3pabOTaHHBIX AIIEMEHTOB Kilacca.
3agaunmne.

Onucare kiacc a8 pabOThl C OJHOMEPHBIM MacCHBOM HENbIX 4duced (BekropoM). ObecneuyuTs cleayromme
BO3MOKHOCTH:

U 3amaHue NPOM3BOJIBHBIX LENBIX TPAHUI] HHIEKCOB MPH CO3/[aHUHM 00BEKTA;
U oOpaieHue K OTAEIbHOMY JIEMEHTY MacCHBa ¢ KOHTPOJIEM BBIXOJIa 33 MPE/Iesibl MACCHBA;
O BbIMOJHEHHE OMNEpalMil MOXIEMEHTHOrO CIIOKEHHS W BBIYUTAHHS MACCHBOB C OJWHAKOBBIMH TPaHHIAMH

HH/ICKCOB,

U BHIMOJHEHHUE OTIEPALIN YMHOKCHHS H ICICHHUSI BCEX DJIEMCHTOB MacCHBa Ha CKAJsp;
U BBIBOJ HA IKPaH 3JIEMEHTa MACCHBA M0 33JaHHOMY HHJIEKCY U BCETO MacCHBA.

Hamnucatb nporpammy, IEMOHCTPHPYIOIIYIO BCe pa3pabOTaHHBIE JIEMEHTHI Kilacca.
Bapuanumut 3a0anuii:

Bapuanr 1

OmnmcaThs KIIACC «aHTIIO-PYCCKHUI CIIOBAph», 00ECICUNBAIONINN BO3MOXKHOCTh XPaHCHHS HECKOJIBKIX BAapPHAHTOB
MepeBo/ia ISl KaKIOoro ciioBa. Peamn3oBarh JOCTYI MO CTPOKOBOMY HHAEKCY — aHTIHICKOMY cioBy. OOecneuuTh
BO3MOKHOCTH BEIBOJIA BCEX 3HAUCHHUH CIIOB IO 3aJJAHHOMY TIPEQHKCY.

Bapuant 2

Omnwcats KIacc st pabOTHl C OHOMEPHBIM MAaCCHBOM CTPOK (PMKCHPOBAHHOW JIHHEL. OOECHeUnTh CICTYOIIIe
BO3MO>KHOCTH:
3a[JaHHe TPOU3BOIBHBIX IIEJIBIX TPAaHHUIl HHACKCOB IIPH CO3TaHUU 0OBEKTA;
oOpalieHne K OTJeNIbHOM CTPOKE MacCcHBa 10 WHJIEKCY ¢ KOHTPOJIEM BBIXOJIa 32 MpeJIesibl MacCHBa;

BEITIOJTHEHHE OTIEPaNlil IIO3JIEMEHTHOTO CIICIUICHHUS IBYX MacCHBOB ¢ 00pa30BaHMEM HOBOTO MacCHBa;

BBITITOJIHCHHUEC onepaunﬁ CJIMAHUA IBYX MaCCUBOB C UCKITFOYECHUEM MTOBTOPAIOIINUXCA 3JICMCHTOB,

Iy IR W

BBIBOJI Ha 3KpaH 3JIEMEHTa MacCHBa 10 3aJaHHOMY HHIEKCY ¥ BCETO MacCHBa.
Hamucats nmporpamMmy, I€MOHCTPHPYIOLIYIO BCe pa3pabOTaHHbIE 3JIEMEHTHI Kiacca.

Bapuant 3

Omucath KIIacC MHOTOWICHOB OT OJHOM IMEpPEeMEHHOMW, 3a/JaBaeMbIX CTEIEHbI0 MHOTOWICHA W MAacCHBOM
k03 uireHToB. OGECIEUNTH CIIELYIOIINE BO3MOKHOCTH:

BBIYHCIICHUE 3HAYCHUS MHOTOUWICHA ISl 3aJTAHHOTO apTyMEHTa;

OTepaIy CJI0KEHHUS, BHIYUTAHUS U YMHOKEHNS MHOTOUIEHOB C TTOJTYYEHHEM HOBOTO 00BhEKTa-MHOTOWIEHA;
mosiydeHue ko3¢ UIHeHTa, 3aJaHHOTO 10 HHCKCY;

(I I W

BBIBOJI Ha 3KpaH OITMCAHHU MHOTOWICHA.
Hanucats nporpammy, JEMOHCTPHPYIOIYIO BCE pa3pabOTaHHBIE 3IEMEHTHI Kilacca.
Bapuanr 4
Omucate Kjacc, 0OECNEUMBAIOIIMN IPEACTABICHUE MATPUIBI MPOU3BOJIBHOTO pa3Mepa C BO3MOXKHOCTBIO
W3MEHEHMs] Yuclia CTPOK M CTOJIOIOB, BBIBOJA Ha JKpaH IMOJMATPHUIIBI JIIOOOro pasMepa M BCeil MaTpHIBI, JOCTYNa II0
HHJIEKCaM K 3JIEMEHTY MaTpHIIHL.

Hanucats nporpaMmy, IeMOHCTPUPYIOIIYIO Bce pa3paboTaHHBIE 3JIEMEHTHI Kilacca.

Bapuanr S

Omnucatp knacc it paboThl ¢ BOCBMEPHUYHBIM UYHCIOM, XpaHAIIMMCS B BHJE CTPOKH CHMBOJIOB. Peann3oBath
KOHCTPYKTOPHBI, CBOHCTBA, METOBI U CIIEAYIOIINE ONEPAIIH:
onepauuu NpUCBaUBaHUs, PEATM3YIOLINE 3HAUNMYI0 CEMaHTHUKY;
oTepanyy CpaBHEHHUS;
npeoOpa3oBaHKe B JIECITHYHOE YHCIIO;

(opMaTHBIN BBIBOT;

oco0oo

JOCTYII K 3a/IaHHOM IU(pe Ynciia 1o UHIEKCY.
Hanucats nporpammy, JIEMOHCTPHPYIOIIYIO BCE pa3paboTaHHbIE 3JIEMEHTHI Kiacca.



Bapuanr 6

Onucats Kinace «I1oMansss 6ndarorekay. [IpeqycMoTpeTs BO3MOKHOCTE pabOTHI C MIPOU3BOJILHBIM YHCIIOM KHHT,
MTOWCKa KHUTH N0 KaKOMY-JTHOO MPU3HAKY (II0 aBTOPY, 10 TOIY H3IAHUS WIH KaTerOpuH), J00aBICHHUS KHUAT B OMOINOTEKY,
yJaJIeHNs] KHAT U3 Hee, I0CTYyTa K KHUTE 110 HOMEpY.

Hanmcats nporpaMmy, TIEMOHCTPHPYIOIIYIO BCe pa3pab0TaHHBIE 3JIEMEHTHI Kilacca.

Bapuanr 7

Omncatp Kilace «3amucHasi KHIDKKay. [IpeaycMoTpeTs BO3MOXHOCTh pabOThI ¢ IPON3BOIBHBIM YHCIIOM 3alliCEH,
TIOUCKa 3aIliCH TI0 KaKoMY-JIH00 NMpU3HaKy (HampuMep, 1o GamMuinm, 1ate poskIeHHs WM HoMepy TenedoHa), 100aBIeHus
U yAaJIeHUS 3alUCeH, COPTHPOBKH 10 ()aMHIIMH M TOCTYIA K 3alHCH 110 HOMEDY.

Hamnucats nporpammy, IEMOHCTPHPYIOIITYIO BCe pa3paboTaHHBIE 3IEMEHTHI Kilacca.

Bapuanr 8

Omnucare Kilacc «cCTyJeHYecKas rpynma». lIpenycMoTpeTb BO3MOXHOCTh pPa0OTBI C MEPEMEHHBIM YHCIOM
CTYICHTOB, TIONCKA CTYICHTA IO KaKOMY-JIN0O MPHU3HAKY (HampuMmep, N0 (paMmiIny, UMEHH, aTe POKICHNUS), T0OaBICHUSA
U yZaJleHHs 3alHCcei, COPTUPOBKH 10 PA3HBIM IIOJISIM, IOCTYIIA K 3aIHCH 110 HOMEDY.

Hanmcats nporpaMmy, T1eMOHCTPHPYIOIIYIO Bce pa3pabOTaHHBIE 3JIEMEHTHI Kilacca.

Bapuant 9

Omnucate Kiacc, peaqu3yIOIUi THII JaHHBIX «BEIICCTBEHHAs MaTpuma» W padory ¢ HuMH. Kiacc momxeH
peaM30BBIBATh CICAYIOIINE OTIEPALH HaJl MATPHLIAMH:
CJIO’KCHHNE, BEIYUTaHUE (KaK C APYTOH MaTpUIEH, TaK U C YUCIIOM);
KOMOWHHUPOBaHHBIE ONepaliy IPUCBauBanust (+=, -=);
oTIepary CpaBHEHHS Ha PaBEHCTBO/HEPABEHCTBO;
orepanyy BRIYUCICHUS 00paTHON U TPaHCIIOHMPOBAHHOW MaTPHIIbI;

OO000O

JOCTYH K 3JIEMEHTY 10 HHICKCAM.
Hamucats nporpaMmy, IeMOHCTPHPYIOLIYIO BCe pa3pabOTaHHbIE 3JIEMEHTHI Kiacca.

Bapuanr 10

Onucath Kiacc, peaju3yIOIUi THUIl JaHHBIX «BELICCTBEHHAs MaTpulla» M paboTy ¢ HuMH. Kiacc momkeH
pEaNn30BBIBATE CIICAYIOIIUE ONIEPALIMU Hall MATPHLIAMH:

YMHOXEHHUeE, JieieHHne (Kak Ha APYTI'YI0 MaTpHILy, TaK M Ha YHCIIO);

KOMOWHUPOBAHHBIC OTIEPALlUH NPUCBaNBaHUA (*=, /=);

OIeparyio BO3BEICHUS B CTEIICHb;

METO/Ibl BBIYUCIICHHS ISTEPMUHAHTA 1 HOPMBI;

(I Wy Iy Wy

JIOCTYTI K 3JIEMEHTY 110 HHJIEKCaM.
Hanmcats nporpaMmy, IeMOHCTPUPYIOIIYIO Bce pa3paboTaHHBIE 3JIEMEHTHI Kilacca.
Bapuanr 11
Omnucare Kiacc, peaju3yIOIUi THII JaHHBIX «BEIIECTBEHHass Marpuia» u pabory ¢ Humu. Kiace nomken
pean30BBIBATH CIEAYIONINE OTIEpallii HaJl MaTPULIAMH:
O MeToxmbl, peaNM3yIOLIME MPOBEPKY THIA MATpHIBl (KBajJpaTHas, JIWaroHAJIbHAas, HyJeBas, CIMHUYHAS,
CUMMETPHYHAsI, BEPXHSSI TPEYTOJIbHAS, HIDKHSSA TPEYTrobHas);
O omnepaimu cpaBHEHHUS HA PaBEHCTBO/HEPABEHCTRO;
W 1ocTym K 3J€MEHTY 1O HHACKCAM.
Hanucats nporpaMmy, IeMOHCTPUPYIOIIYIO Bce pa3paboTaHHBIE 3JIEMEHTHI Kilacca.
Bapuant 12
Omnucarh KiIacc «MHOXKECTBO», ITO3BOJLSIIONIMK BBIIIOJIHATH OCHOBHBIE OIEpallMH: JO0aBJIEHHE U yJalleHHue
JJIEMEHTa, TIepecedeHne, 00beIMHEHNE U Pa3HOCTh MHOKECTB.
Hanucats nporpaMmy, IeMOHCTPUPYIOIIYIO Bce pa3paboTaHHBIE 3JIEMEHTHI Kilacca.
Bapuant 13
Omnucats Kilacc «IIpeaMETHBIHN yka3aTenby. Kaxablil KOMIOHEHT yKa3aTens COAEP>KUT CIOBO U HOMEpA CTPaHHUII,
Ha KOTOPBIX 3TO CIIOBO BCTpedaeTcs. KoimdecTBo HOMEpOB CTPaHHUII, OTHOCAIINXCS K OHOMY CJIOBY, OT OJTHOTO IO JECSTH.
[IpexycMoTpeTs BO3MOKHOCTH (POPMHUPOBAHMS yKa3aTelsl ¢ KIaBUATYphl U U3 (aiiia, BIBOJa yKa3arTells, BHIBOJa HOMEPOB
CTpaHUII JUIs 33TaHHOTO CJIOBA, yAAJICHHS YJIEMEHTa U3 YKa3aTels.
Hanucate nporpaMmy, IeMOHCTPUPYIOLIYIO Bce pa3paboTaHHbIE 3JIEMEHTHI Kilacca.
Bapuant 14



OmucaTh KJIacC «aBTOCTOSIHKA» JJISi XpaHEHHS CBEAeHHH 00 aBTOMOOWIAX. JIJIg KaKAOro aBTOMOOWIIS

3allMCbIBAIOTCA T'OCHOMEpP, LBCT, q)aMI/IJ'II/Iﬂ BJjlaJc/iblila U HPU3HAK MPUCYTCTBUA Ha CTOSHKE. O6ecmeunuTs BO3MOKHOCTD

MIONCKAa aBTOMOOWJIS 1O pPa3HBIM KpPHUTEPHSAM, BBIBOJA CIHCKa IPUCYTCTBYIOIIMX M OTCYTCTBYIOIIMX Ha CTOSHKE

aBTOMO6HJ’IefI, JA0CTyNa K UMCHOIMIMUMCA CBCACHHUAM 10 HOMEPY MCCTaA.

Hanmcats nporpaMmy, TIEMOHCTPHPYIOIIYIO BCe pa3pab0TaHHBIE 3JIEMEHTHI Kilacca.
Bapuant 15
Ommcatp Kiacc «KOJ0/a KapT», BKJIIOYAIOIINI 3aKPBITEI MAacCHB 3JIEMEHTOB Kilacca «kapTay». B xapTe xpaHsTCs

MacTb U HOMCD. O0ecreunTs BO3MOKHOCTE BbIBOJIa KapThl IO HOMCPY, BbIBOJAa BCCX KapT, NEPEMCUIMBAHUA KOJOABI U

BBIIaYM BCEX KapT U3 KOJIOABI TOOAUHOYKE U 110 6 HITYK B CHy‘IaﬁHOM TMOpAOKE.

000
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Hamnucats nporpammy, JEMOHCTPHPYIOIIYIO BCEe pa3pabOTaHHBIE SJIEMEHTHI KJIACCOB.

Bapuanr 16

Onucatp KJ1ace «Ioe311», COJACPIKaIUi CleTyIOHe 3aKPBIThIE MOJIS:

Ha3BaHHUE ITyHKTa HA3HAYCHUS,

HOMep 1oe3z1a (MOXKET coJiepKaTh OYKBBI M LU(PHI);

BpEMsI OTIIPABIICHUSL.

[TpenycMoTpeTh CBOMCTBA JUIsl IOJTYYEHHUS] COCTOSIHHUS O0BEKTa.

Omncath KJ1acc «BOK3all», COIEPKAINI 3aKPBITHII MacCHB 1oe30B. OOECIeUNTh CIEAYIOINE BO3MOKHOCTH:
BBIBOJI HH(GOPMAIIMH O TI0€3/1e 10 HOMEPY C TOMOLIBIO UHJIEKCA;

BBIBOJI MH(OPMALMH O TI0€3/1aX, OTIPABIISIONINXCS TIOCIE BBEACHHOTO C KJIaBHATYPhl BDEMEHH;
NIEPErpy’KEHHYIO ON€paliuio CpaBHCHMA, BBINIOJIHAONYIO CPDABHEHUE BPEMEHU OTIIPABJICHUSA ABYX IMOC310B;
BBIBOJ MH(OPMAIIMH O TI0€3/1aX, OTIIPABIIAIONINXCS B 3aJaHHBIN ITyHKT HA3HAYCHNUS.

Wndopmaumst pommkHa OBITh  OTCOPTHPOBaHa IO BpPEMEHH OTHpaBieHus. Hanmwcatb  mporpamwy,

ACMOHCTPUPYIOIIYIO BCE pa3pa60TaHHLIe OJICMCHTBI KJIaCCOB.

Bapuant 17
Omnmcats Kacc «ToBap», COAEPIKAILUN CIeTyIOIUE 3aKPIThIE MOIS:
U na3Banue TOBapa;
O Ha3zBaHWe MarasuHa, B KOTOPOM IIPOJAETCs TOBap;
U cromMocTh TOBapa B pyOJIsX.
[IpexycMoTpeTh CBOWCTBA /IS OIYYSHUSI COCTOSHUSI 0OBEKTA.
OmnmcaTs KJacc «CKIagy, COAEPKAIINii 3aKpHIThII MacCHB ToBapoB. O6eceuuTh ClIeyonIiue BO3MOKHOCTH:
O BbIBOA MH(OPMALIMHU O TOBape IO HOMEPY € MOMOILIBIO HHICKCA;
U BBIBOAX HA 9KpaH WH(OPMAIMHU O TOBAape, Ha3BAHHE KOTOPOTO BBEACHO C KJIABHATYPHI; €CITH TAKUX TOBAPOB HET,
BBIJJaTh COOTBETCTBYIOIIEE COOOIICHNE;
U copTHpOBKY TOBapOB IO HA3BAHUIO Mara3uHa, 0 HAMMEHOBAHHUIO U IO IICHE;
O meperpyXeHHYI ONEPALHIO CJI0KEHHUS TOBAPOB, BBHITOIHSIOIIYIO CIIOKEHHE HX LICH.
HammcaTs nporpammy, TEMOHCTPUPYIONIYIO Bce pa3paboTaHHBIE 3JIEMEHTHI KIIaCCOB.
Bapuanr 18
OmnmcaTh KJIacc «CaMoJIeT», COACPXKAINN CIIeAYIONE 3aKPhIThIE MOJIS:
U Ha3BaHWe MYHKTA HA3HAYCHHS,
U  miecTU3HAYHBIN HOMED pelica;
O BpeMs OTIPaBICHUSL.
IIpemrycMoTpeTs CBOWCTBA IS OTYYECHUS COCTOSHISI OOBEKTA.
Onucarh KJacc «ad’poIiopT», COAEpKAalMi 3aKphITBIH  MaccuB camojieroB. (OOecreunTbh —Cleayronme
BO3MOKHOCTH:
O BbIBOA MH(OPMALIMHK O CaMOJIETe 10 HOMEpPY pefica ¢ MOMOLIBIO HHIIEKCA,
W BeIBOJ MH(OPMAIMK O CaMOJIeTax, OTHPABIISIOIIMNXCS B TEYSHUE Yaca M0Cje BBEICHHOTO C KJIaBUATypbl BPEMEHH;
O BeIBOJ HH(MOPMAIIMH O CAMOJIETAX, OTHPABJIAIOIINXCS B 3aJaHHBIN MyHKT HA3HAYCHUS;
d

Meperpy>KeHHYIO ONEPAIIIO CPABHEHNS, BEITIONHSIONIYIO CpaBHEHHIE BPEMEHH OTIIPABIICHUS IBYX CAMOJIETOB.
Wudopmanmss gomkHa OBITH  OTCOPTUPOBaHA IO BpPEMEHM OTHpaBiieHMs . Hamucath  mporpammy,

JEMOHCTPHPYIOIILYIO BCE pa3pabOTaHHbIE JJIEMEHTHI KJIacCOB.

Bapuanr 19
Omnucats KJ1acc «3aruchy», COAEPKALIMN CIEIYIOIINE 3aKPbIThIE TOJIS:



bamMumust, uMms;
HOMep Tene(oHa;

000

JaTa poXKIeHUs (MacCHB U3 TPEX JUCE).
IIpemycMOTpeTh CBOWCTBA JUIS IOTYICHUS COCTOSHIS O0BCKTA.
OmnmcaTe Kacc «3aliCHAas KHIDKKA», COJEpXKAIIUi 3aKpBITHI MaccuB 3ammceil. OOecneduTh Cleayromune
BO3MOXHOCTH:
U BbIBOJ Ha 9KpaH MHPOPMAIMU O YEJIOBEKe, HOMep TelieoHa KOTOPOIro BBEJCH C KIABHATYPBI; €CIIU TAKOTO HET,
BBIJIaTh Ha JIUCIUICH COOTBETCTBYIOIIEE COOOIICHUE;
U nouck Jro/ei, 1eHb POKACHHS KOTOPBIX CETO/IHS UK B 3aIaHHBIN [ICHb;
U nouck Jrojiei, 1eHb POKIAEHHU KOTOPBIX OY/IET Ha CIEAYIOIIEH Heaee;
W nowuck Jroaeit, Homep TenedoHa KOTOPBIX HAYMHACTCS HA TPU 3aJaHHBIX (DI

4.1.2. TectrupoBanue

Tema 1. Texnosorus paboThl B BU3yallbHOI cpezie mporpaMmupoBanus. KommnoneHtHas moaens. MaTepdeiicHbie
KOMIIOHEHTHI

Tema 2. O6paboTka Tabnuunoi uHpopmanuu. ['padudeckue Bozmoxxnoctu cpensl Borland DELPHI. PaGora ¢ daiinamu.
O0paboTka coObITHil. MBIIIb U KJIaBHATYypa

Tema 3. TexHOTOTHS TPOSKTHPOBAHUS MPIIIOKCHUN. B3anMoneiCcTBISIME TIPHIIOKEHUH ¢ 0a3aMu JaHHBIX

Tema 4. ConpoBoXxIeHNE TPOTPAMMHOTO MPOAYKTa. [IpOeKTHAS NesTEeNbHOCTD

4.1.2.1. Ilopsaaok npoBeaeHuUsl.

TectupoBaHue NPOXOIUT B NHMCHMEHHOW ()OpME WM C HCIOJIB30BAHHEM KOMIBIOTEPHBIX cpencTB. OOydwarommiics
MOJTy4aeT OINpeneNéHHOE KOJNMYECTBO TECTOBBIX 3aiaHui. Ha BbImonHeHne BhiAenseTcs (PUKCHpOBaHHOE BpeMs B
3aBHCHUMOCTH OT KoJHM4ecTBa 3aJaHui. OlleHKa BBICTaBIAETCS B 3aBHCHUMOCTH OT IPOILIEHTAa NPaBWJIBHO BBINOJHEHHBIX
3ananuil. TecTupoBaHue NPOBOIUTCS MO BapuaHTaM. B kaxmom Bapuante — 10 TecTOBBIX 3alaHUi. 3a KaXKIbIi
MIPaBUJIBHBIN OTBET HauuciseTcs 1 6amt. MIToro 3a TecTUpOBaHUE CTYICHT MOXKET 3apaborath 10 10 OasioB.

Hwke mpuBeneHbl mpuMepHbie 3aaanus. [1omHbIi OaHK TECTOBBIX 33/laHUi XpaHUTCS Ha Kadeape.

4.1.2.2 Kputepun oneHMBAHUS
O1eHKa «OTJIMYHO» CTABHUTCS, eCJIN 00yuaronuiicss Habpan 86% MpaBUIBHBIX OTBETOB U Oolee.
OneHKa «XOpOII0» CTABUTCH, ec/iM 00y4arommiicss Habpar ot 71% 1o 85 % npaBHIBHBIX OTBETOB.
OneHKa «yI0BJIETBOPHTEILHO» CTABHTCS, ecIU o0ydaouuiics Hadbpan or 56% 1o 70% npaBHIbHBIX OTBETOB.
OneHKa «Hey/10BJEeTBOPUTEIbHO» CTABUTCS, eCJIN 00y4aromuiicst Habpan 55% npaBUIIbHBIX OTBETOB U MEHEE.
4.1.2.3. Conep:xaHue OLIEHOYHOT0 CPeACTBA
Bananue 1:

COBOKYITHOCTB CPEJICTB, C IOMOIIIBIO KOTOPBIX MPOTPaMMBI ITUIITYTCS, KOPPEKTHPYIOTCS, TPeoOpa3yloTcs B MalllMHHbIE
KOJIBI, OTJIQKUBAIOTCSI U 3aITyCKAIOTCS, Ha3bIBAIOT

(OT™MeThTE OJVH NPaBUIBHEIA BapHaHT OTBETA.)
BapuanTt 1 o6omoukoit

BapuasT 2 nporpaMMHO MOZETIBIO

Bapuant 3 auHamMuueckod miaThopMoi

Bananue 2:

U3 npuBeneHHBIX HIOKE 3amuceid Beigenute Gyakmnmn CLR:

(OTBeT cunTaeTcs BEpHBIM, €CJIM OTMEUYEHBI BCE NPABIIILHBIC BAPUAHTHI OTBETOB. )
BapuanT 1 aByxmraroBasi KOMITHJISITAS

BapmuanT 2 ynpasieHne K0JI0M

Bapuanr 3 Moandukanus JHHaAMHYECKON TI1aT(hOpMbI

3ananue 3

[Tpunosxenne, HaxoasIIeecs B Ipolecce pa3pab0TKU, Ha3bIBAETCS
(Ot™meThTE OMH MPABUIIBHBIN BaPHAHT OTBETA.)

Bapmuant 1 npoekrom

BapmanTt 2 Mmogynem

Bapuant 3 xoHTeitHepoM

3ananue 4:
Ha60p TaGJ’[HH JaHHBIX, OIMUCBIBAIONIUX TO, YTO ONPECACICHO B MOJAYJIC, HOCUT HA3BAHUC
(OT™MeTbTE OIMH MPABHILHBIA BApUAHT OTBETA. )



BapuanT 1 meTananssle
BapuaHT 2 KOMIUIEKCHbIE TaHHBIE
BapuanT 3 MonynbHbIE JaHHBIE

3amanue 5:

OCHOBHBIE UYepTHI 00BEKTA OTPEICIAIOT
(OTmeTbTE OAMH NMPaBUIIEHBII BapHaHT OTBETA. )
BapmuanT 1 xnaccst

Bapuanr 2 atpu0yTs

BapuanT 3 Tunst

3amanue 6:

®OyHKuMK, NpeTHa3HaYeHHbIE A1l 00paOd0TKKM BHYTPEHHUX JTaHHBIX 00BEKTa JAHHOTO KJlacca, HOCSAT Ha3BaHHE
(OTmeTbTE OAMH NMPaBUIIEHBII BapUaHT OTBETA. )

Bapuant 1 metonsl

BapuanTt 2 mapkepbl

BapuanT 3 Tunst

3amanue 7:

CHeHHaHLHHe IOJIA AaHHBIX, C MIOMOIIBIO KOTOPBIX, MOKHO YIPAaBJIATH MOBEACHUCM 00BLEKTOB JAaHHOT'O KJji1acca, HOCAT
Ha3BaHHC

(Ot™MeTbTE OUH MPABUIIBHBIN BapHAHT OTBETA.)
BapuanT 1 cBoiicTBa

BapwuanT 2 ciermudukanyn

BapuanTt 3 meToas!

3aganue 8:

ITopoxneHHBIN KJIaCC HOCUT Ha3BaHUE
(OT™MeThTE OMH MTPABUIIBHBIN BapHAHT OTBETA.)
Bapwuanrt 1 pebenox

BapuanT 2 cnencteue

BapuanT 3 noromok

3aganue 9:

COBOKYITHOCTb JOIYCTUMBIX B SI3bIKE CHMBOJIOB HOCHT Ha3BaHHUE
(OrmeTbTE OAMH NMPaBUIIEHBIN BapHaHT OTBETA. )

BapuanT 1 xonreiinep

Bapwuanr 2 andaBut

BapuanT 3 meTacTpoky

3ananwue 10:

K tunam nanneix DELPHI cnenyet otHecTH

(OtBeT cumnTaeTCs BEpHBIM, €CIIM OTMECUCHBI BCE MIPABIIIBHBIC BAPHAHTHI OTBETOB.)
BapmuanTt 1 pazMepHble THIIBI

BapuaHT 2 MOIyTbHBIE THTIBI

BapuaHT 3 cChIIOUHBIC TUTIBI

3ananue 11:

CLR - 310

(OrmeTbTE OAMH NMPAaBUIIEHBIN BapHAHT OTBETA. )

BapuanT 1 o6mes3pikoBas 00bEKTHO-OPUEHTHPOBAHHAS CPE/ia BHITIOITHEHHS
BapuanT 2 nunamudeckas miatdopmMa oOpaTHOH CBA3H

BapuasT 3 MeTox KOMITTIEKCHOI 00paboTKH MOTU(DUKAIIMOHHBIX JAHHBIX

3ananne 12:
Crioco0 npeicTaBICHUs TaHHBIX HOCUT Ha3BaHUE



(OrmeTbTE OAMH NMPAaBUIIEHBII BapHaHT OTBETA. )
Bapuant 1 meton

Bapmuanrt 2 Tun

BapuanTt 3 mapkupoBka

3amanne 13:

K tunam npunoxennit NET Framework cnenyer otnectn

(OtBer cunTaeTcsi BEpHBIM, €CJIM OTMEUEHBI BCE MPABUIIbHBIC BAPUAHTHI OTBETOB.)
BapuaHT 1 KOHCOJIBHBIE IPUITOKEHUS

BapuanT 2 MmakpoMeIuiiHble IPUIIOKEHUS

BapuanT 3 Windows-nipriioskeHus

3ananue 14:

Kakum s3p1koMm siBiissiercss DELPHI?

(OT™MeThTE OJTMH MPABUJIBHBII BAPHAHT OTBETA.)
BapuaHT 1 00beKTHO-OpHEHTHPOBAHHBIM
BapuanT 2 anropuTMudecKum

BapuaHT 3 MOIyTEHO-OpHUEHTHPOBAHHBIM

3ananue 15:

ITpu kommunsiiuu [L-koxa B MammHHbIH K04 CLR BhINMONHSET
(OT™MeThTE OVH MPAaBUIBHEIN BapHAHT OTBETA.)

Bapuant 1 nnenrudukanmto

BapuaHT 2 ayTeHTHDUKAIIIO

Bapuanr 3 Bepudukanmio

3aganuel 6:

Kakwue Turb! ¢aiiinoB MOryT OBITH OIICaHHI B 3arosioBke PE32?

(OtBer cunTaeTcst BEpHBIM, €CJIM OTMEUEHBI BCE NPABUIIbHBIC BAPDUAHTHI OTBETOB. )
Bapuant 1 CSW

Bapmant 2 DLL

Bapmuant 3 GUI

3aganuel 7:

K 6a30BbIM MOHATHAM 00BEKTHO-OPUEHTHPOBAHHOTO MIPOTPaMMHPOBAHUS CIEAYET OTHECTH
(OtBer cunTaeTcst BEpHBIM, €CJIM OTMEUEHBI BCE NMPABUIIBHBIC BAPUAHTHI OTBETOB. )

BapuanT 1 knacc

BapuaHT 2 HHKanCysAIuo

Bapmuanr 3 Mmonyns

Bananuel 8:

MHOecTBO 00BEKTOB C OJJMHAKOBBIMU aTpHOYTaMH M TIOBEJICHUEM HOCHT Ha3BaHHE
(OrmeTbTE OAMH NMPAaBUIIEHBIN BapHaHT OTBETA. )

Bapmanr 1 ximacc

Bapmuant 2 Mmonynb

Bapmuant 3 xonTeitHep

3ananuel9:

C MexaHM3MOM BUPTYalbHBIX METOIOB CBA3BIBAIOTCS MOHATUS

(OtBet cumnTaeTcs BEpHBIM, €CIIM OTMEUEHBI BCE ITPABUIIHHBIE BAPHAHTHI OTBETOB.)
BapuanT 1 nHKancynsammm

BapmuanTt 2 nomudormnsma

Bapuanr 3 nonmumopgusma

3ananune20:
K nporpammubim snementam sizbika DELPHI crienyeT otHecTn



(OtBer cunTaeTcst BEpHBIM, €CJIM OTMEUEHBI BCE NPABUIIbHBIC BAPHAHTHI OTBETOB.)
Bapuanr 1 metku

BapuanT 2 xnaccsl

BapuanT 3 Tunst

3amanne:21

CrpykTypa, UcTIONb3yeMas I XpaHEHHs 3JIEMEHTOB 110 IPUHIIMITY: NEPBHIM IIPUIIEN - IOCASIHUM YILed, HOCUT
Ha3BaHHE

(OTMeTbTE OAMH NMPAaBUIIBEHBII BapUaHT OTBETA. )

Bapmnanr 1 crek

BapuanT 2 monyns

BapuanT 3 xoHTeliHep

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

TecTupoBanue (5 cemectp)

3ananuel:

Meto/1bl, KOTOpBIE MO3BOJISIIOT BEIUUCISTH 3HAYCHHUSI MAaTEMaTH4ECKUX (YHKINH, COAEPIKHUT KI1acc
(OrmeTbTE OMH NMPAaBUIIBHBIN BapHaHT OTBETA. )

Bapuant 1 Math

Bapmuant 2 Object

BapuanT 3 Scop

Bananue?:

Ecnu Metos He BO3BpalllaeT HUKAKOTO 3HAUEHHMs, HEOOXOAMMO yKa3aTh THUII
(Ot™MeTbTE OMH MPABUIIBHBIN BapHAHT OTBETA.)

Bapuanr 1 void

Bapwuanr 2 self

Bapmuanr 3 parent

Baganue3l:

Oneparop nepenaun ynpasiaenuss DELPHI Hocut Ha3zBaHue
(OrmeTbTE OAMH NMPaBUIIEHBIN BapHaHT OTBETA. )

BapuanT 1 return

Bapwuanr 2 depend

Bapuanr 3 continue

3amanued:

Hcnonb30BaHne HECKOJILKUX METOJIOB C OHUM U TeM K€ UMEHEM, HO Pa3IMYHBIMH TUIIAMHU U KOJMYECTBOM NapaMeTpOB
Ha3bIBAETCS

(OT™MeTbTE OMH ITPABUIIBHBIN BAPHAHT OTBETA.)

BapuanT 1 neperpyskoi MeTo10B

BapuanT 2 umruinkauuein MeTo10B

BapuanT 3 nukiorpaMMoi METOA0B

3ananues:

CooTHOIIEHUE MEXy WIEHAMH MOCIEJ0BATENbHOCTH, B KOTOPOM KaXIbIil CIETyIONUIl WIEH BBIPAaXKaeTCs uepes3
HECKOJIBKO MPEIBIAYIINX, HOCUT Ha3BaHUE

(Ot™meThTE OMH MPABUIIBHBIN BapHAHT OTBETA.)

Bapuant 1 nerepmuHHpOBaHHOE

Bapmant 2 pekyppeHTHOE

BapuaHT 3 nMIIMKannoHHOE

3ananue6:

MecTto xpaHeHHs TOYEK BO3BpaTa Ha3bIBAETCS
(OrmeTbTE OAMH NMPAaBUIIEHBII BapHaHT OTBETA. )
Bapmuanrt 1 crekom Bo3Bparta

BapuanTt 2 crekoM 3HaueHHI

BapmaHT 3 cTekoM BEI30BOB



3ananue’7:

OOBEKT, FeHePUPYIOLIHI HHPOPMALIUIO O "HEOOBIYHOM MPOrPAMMHOM MPOUCIIECTBHU", HOCUT HA3BaHUC
(Ot™meThTE OMH MPAaBUIBHBIN BapHAHT OTBETA.)

BapuanT 1 uckmouenue

BapuanT 2 TepMuHan

BapuanT 3 xoHTeliHep

3amannes:

Ecnu monb3oBaTens BBEJ BMECTO YHCIIA CTPOKY, TO BOSHUKAET
(OT™MeThTE OJTMH MPABUIIBHBII BAPHAHT OTBETA.)

BapwuanTt 1 ommboyHast cutyarus

BapwuanT 2 ommbka B mporpamme

BapuaHT 3 uCKIIIOYUTEIbHAS CUTYAIIHS

3amanne9:

B DELPHI uckmrouenus npeacTaBisitoTcst
(Ot™meThTE OVH MPAaBUIBHBIN BapHAHT OTBETA.)
BapuanTt 1 meTonamu

BapuanT 2 xnaccamu

Bapuant 3 o0bekTaMu

3aganuel0:

JIro0oli K0/, KOTOPBIH AOKEH OBITh 0053aTEIBHO BBINIOJIHEH MIPU BBIX0JE U3 OJIoKa try, moMeraercsi B 6JI0K
(Ot™meTbTE OMH NPaBUIBHBIM BapuaHT OTBETA.)

Bapmuanr 1 return

Bapwuanr 2 catch

Bapmuanr 3 finally

Baganuel 1:

Omneparop checked MoxxeT mpoBepsTH

(OtBer cunTaeTcst BEpHBIM, €CJIM OTMEUEHBI BCE MPABUIIBHBIC BAPHAHTHI OTBETOB. )
Bapuanr 1 0110k HHCTpYKIMH

BapuaHT 2 KOHKPETHOE BBIpa)KEHHUE

BapuanTt 3 meton co3nanus Kiacca

3aganuel2:

MOKHO I OIWH try-OJI0K BJIOXHTH B IPYTOH?
(OrmeTbTE OMH NMPaBUIIBHBIN BapHaHT OTBETA. )
BapuanT 1 Her, Henb3s

BapuanT 2 Tonbko B Tene System

BapuanT 3 na, MoxHO

3ananuel 3:

OyHKIMOHAIBHBIN 3JIEMEHT KJIacca, KOTOPBII peanu3yeT BEIYUCICHUS], HOCUT Ha3BaHUE
(OT™MeThTE OMH MTPABUIIBHBIN BApHAHT OTBETA.)

Bapmuanrt 1 meton

BapuanT 2 mapxkep

BapuanT 3 cBoiicTBO

3ananuel4:

[leperpy3ka MeTOJ0B SBJIIETCS IPOSIBICHUEM
(OT™MeThTE OJMH MPABHUIBHEIN BAPHAHT OTBETA.)
Bapmuant 1 unkancynsamuu

BapuanT 2 nonumopduzma

BapuanT 3 umrkanun

3amaunels5:

B kakoit pekypcun MeTo/ BBI3BIBAaET ce0s B KaUeCTBE BCIIOMOTATEIBHOTO Yepe3 APYroil BCIIOMOTaTeNbHBIA MeTOA?
(OtMmeTpTE OOVMH MPaBUIBHBIA BapHaHT OTBETA.)

BapuanT 1 B auHamMuyeckoit

Bapuanrt 2 B kocBeHHOHI

Bapuanrt 3 B craTHueckoi



3ananuel 6:

OOBEKT, FeHePUPYIOLIHI HHPOPMALIUIO O "HEOOBIYHOM MPOrPAMMHOM MPOUCIIECTBHU", HOCUT HA3BaHUC
(Ot™meThTE OMH MPAaBUIBHBIN BapHAHT OTBETA.)

BapuanT 1 uckmouenue

BapuanT 2 TepMuHan

BapuanT 3 xoHTeliHep

Bamaunel 7:

K ucki1rounTensHbIM CUTYaIUsAM clelyeT OTHECTU

(OtBer cunTaeTcst BEpHBIM, €CJIM OTMEUEHBI BCE MPABUIIbHBIC BADUAHTHI OTBETOB. )
BapuanTt 1 BBoJ nonb30BaTeeM BMECTO YHUCHIA CTPOKH

BapuaHT 2 HexXBaTKy AOCTYIHON MaMsATH

BapuaHT 3 nonbITKy OTKPBITH HECYLIECTBYIOMINI (haiin

Samannel 8:

B kaxom mpocTpaHCTBE UMEH ompeeieH kiacc Exception?
(Ot™meThTE OVH MPAaBUIBHBIN BapHAHT OTBETA.)

BapuanT 1 Detect

Bapuant 2 Main

Bapmuanrt 3 System

3aganuel9:

VYnpaenenue o6padotkoii nckimouenuii B DELPHI ocHOBBIBaeTCs Ha HCIIOJIB30BaHUH OllEpaTOpa
(Ot™MeTbTE OMH MPABUIIBHBIN BapHAHT OTBETA.)

BapmnanT 1 get

Bapuanrt 2 try

Bapmuanr 3 break

Bananne20:

Kaxkas dopma onepatopa unchecked mo3BomnsieT ”THOPUPOBATH IEPETIOTHEHUE AJIS 33JAHHOTO BBIPKEHHUSA?
(OtmeTbTE OMH NMPAaBUIIBHBIN BapHaHT OTBETA. )

Bapuast 1 KoHCTpyKTHBHas

Bapmnanr 2 oneparopHas

Bapuant 3 MmonynbHas

3amanue2l:

K cocraBnsronimM 9acTsaM CIUCKa ITapaMeTpoB METOIa CIIEAYET OTHECTH

(OtBet cunTaeTcs BEpHBIM, €CIIM OTMECUCHBI BCE TIPAaBIIIBHBIC BAPHAHTHI OTBETOB.)
BapuanT 1 THn naHHbIX

BapuanT 2 meton

Bapwuanr 3 unenrudukatop

3aganune2?:

[Ipu nepenade mapameTpa 1o 3HAYCHUIO METOJ MTOJTydaeT
(OT™MeThTE OMH MTPABUIIBHBIN BApHAHT OTBETA.)
Bapmuanrt 1 perunku napameTpos

BapuasT 2 Mogynu napameTpoB

BapmanT 3 xornnu mapamMeTpoB

3ananue23:

JUis reHepany UCKITIOUEHHS IPOrPaMMHUCTOM HCIIOIb3YETCsl ONEPaTop
(OrmeTbTE OAMH NMPAaBUIIEHBII BapHaHT OTBETA. )

Bapuanr 1 depend

BapmuanT 2 throw

Bapwuanr 3 conclude

IIpaBuibnbie oTBeTHE: 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 CPEICTBA MPOMEXKYTOUHOI aTTeCTAlNU

ITo mucruIuIMHE TPETyCMOTPEH dK3aMeH. DK3aMeH MPOXOAWT Mo OwieraM. B kaxmom OuieTe OJAMH TEOPETHUECKUM
BOTIPOC M OJHO IIPAKTHYECKOE 3aJaHWe. JK3aMEH INPOBOAWTCS B YCTHOM / NMHUCBMEHHOW M KOMITBIOTEpHOU (opme.
OueHuBaeTcsl BIaJACHHE MaTepualoM, €ro CHCTEMHOE OCBOCHHE, CIIOCOOHOCTb NMPUMEHSTh HYXXHBIE 3HAHWS, HaBBIKU U

YMCEHU IPpU aHAJIU3C HpOGJ’IeMHLIX chyauHﬁ 1 pCHICHUU NPAKTUYICCKUX 3aua}mﬁ.



4.2.1. YcTHBIH OTBeT

4.2.1.1. Tlopsaaok npoBeaeHuUsl.

ITpomexyTouHass arrecTanysi HaleJeHA Ha KOMIUICKCHYIO MPOBEPKY OCBOCHHS AWUCHUILUTHHBEL OOydarommiics
moiy4yaeT Bompoc(bl)/3amaHue(s) W BpeMs Ha TOATOTOBKY. I[IpoMexyTouHas aTTecTamisl IPOBOIWTCS B YCTHOM,
MIICBMEHHON M KOMIBIOTEpHOI (popme. OmeHnBaeTCs BIaJEHUE MAaTEPHAIOM, €70 CHCTEMHOE OCBOECHHE, CIIOCOOHOCTD
MIPUMEHSATH Hy KHBIC 3HAHUSI, HABBIKM ¥ YMEHHS IIPH aHAJIM3€ NPOOJICMHBIX CUTYyallli ¥ PEIICHUH NPaKTHICCKUX 3aJaHui.

4.2.1.2. Kpurepuu oneHuBaHus.

OneHka «OTJIHYHO» CTABUTCH, ecad O0ydawoluiics MPOAEMOHCTPHUPOBAN BCECTOPOHHEE, CUCTEMAaTHUYECKOe U
riy0okoe 3HaHWE Y4eOHO-IPOrPaMMHOIO Marepuaja, yMEHHE CBOOOJHO BBINOJHATH 3aJaHusi, MPEayCMOTPECHHbIE
IIPOrpaMMOii, YCBOUJI OCHOBHYIO JINTEPATYpy U 3HAKOM C JIOTIOJIHUTEIbHOH INTepaTypoil, peKOMEH0BaHHOM IIpOrpaMMoi
JMCUUIUIMHBI, YCBOWJI B3aMMOCBSI3b OCHOBHBIX MOHSATHH JUCHHMIUIMHBI B MX 3HAU€HHWHU Uil mpuoOperaeMoi npodeccun,
MIPOSIBAJI TBOPYECKUE CIOCOOHOCTH B IOHUMAaHNH, U3JIOKCHUH 1 HCIOIB30BAHNH Y9€OHO-TIPOIrPaMMHOTO MaTepHaa.

OneHka «X0poLIo» CTABUTCS, eCJIM 00y4aloLuiics TpoAeMOHCTPUPOBAT HOJIHOE 3HAHUE y4eOHO-TIPOrPaMMHOTO
MaTeprana, YCHEIIHO BBINOJHWI TPEIYCMOTPEHHBIC IPOTpaMMOW 3aJaHus, YCBOMJ OCHOBHYIO JHUTEpaTrypy,
PEKOMEHIOBaHHYIO NTPOTPAMMOH AUCIMIUIMHBI, TIOKa3aJl CHCTEMAaTHUECKUH XapaKkTep 3HAHUH 10 AUCIUIUIMHE U CIIOCOOCH
K WX CaMOCTOSTEIIFHOMY IOIIOJIHEHHIO W OOHOBJIIGHHIO B XOJ€ NalbHeHmed ydeOHOW paboTel M mpodeccrHoHaTsHON
JCATETLHOCTH.

OneHka «yIOBJETBOPUTEJIbHO» CTABHUTCH, ecJH OOydalwluiicd MpPOJAEMOHCTPUPOBAI 3HAHHE OCHOBHOIO
y4eOHO-MIPOrPAaMMHOT0 MaTepuajia B 00beMe, HEOOXOAUMOM JUIs JajbHEHINeH ydueObl M MPEACTOSAIICH pPabOTHl MO
npodeccuu, CrpaBUiCS C BBIMOJHEHUEM 3aJlaHU, MPEIyCMOTPEHHBIX MPOrPaMMOM, 3HAKOM C OCHOBHOH JIMTEpaTypow,
PEKOMEHAOBAaHHON NpOrpaMMON TUCIMIUIMHBL, JOIYCTHUI IOTPEIIHOCTH B OTBETE Ha SK3aMEHE U IPU BBINOJIHEHUU
9K3aMCHAIIMOHHBIX 3a/laHMH, HO o0JlazaeT HEOOXOMMMBIMH 3HAaHMSAMHU JUIi HMX YCTPAaHEHUs NOJ PYKOBOJCTBOM
IIPEroAaBaTeIs.

OueHka «HeyJIO0BJIETBOPHTEIBHO» CTABHMTCS, €CJIM O00YyYaloUIUics IMPOAEMOHCTPUPOBAT 3HAHHE OCHOBHOTO
y4eOHO-TIpOrpaMMHOTO MaTepuana B 00beMe, HeOOXOAMMOM JUI JalbHEeHIIed ydeObl W mpenacrosimieid paboTsel 10
npodeccuu, CIpaBHiCS C BBIOJHEHHEM 3a/laHUi, MPEAyCMOTPEHHBIX NPOTPaMMOM, 3HAaKOM C OCHOBHOH JHTEpaTypoH,
PEKOMEHIIOBAaHHONH MPOTpaMMOW JUCIUIUIMHBI, JOMYCTHJ IOTPELNIHOCTH B OTBETE HA HK3aMEHE M IIPHU BBHIOJHEHUH
9K3aMCHAIlMOHHBIX 3a/JaHWH, HO o0NazaeT HEOOXOJMMBIMH 3HAaHHAMH [UII WX YCTPAaHEHUs MOJ PYKOBOJCTBOM
IpernoiaBaTes.
4.2.1.3. OueHo4yHbIe CpeACcTBA.

Bonpocs! 1J1s1 yCTHOr0 MJIM MHCBMEHHOI0 0TBETa HA IK3aMeH
1. Cuctema nporpammupoBanust DELPHI.
2. CTpyKTypa IporpaMMBbl, JJIeMEHTHI si3bika (asiasut). [loHaTHE THMA TaHHBIX.
3. Onepauuu (apudmerndeckue, joruueckue) Ha tunax. Crannaptaeie GyHKIMH. BoipaxxeHus.
4. Ipouetypsl KOHCOJIHLHOTO BBOJIA M BBIBO/IA, YIIPABICHNE BBOJIOM-BBIBOJOM. OmeparTop
npucsanBanus. COBMECTHMOCTh
T10 TIPHCBAaUBAHUIO.
5. YcnosHslit oneparop. OnepaTtop MHOXKECTBEHHOTO BETBIICHUS (BBIOOPA).
6. L{MKIIBL: ¢ IpeayclioBHEM, C ITOCTYCIOBUEM, C TAPAMETPOM.
7. CTpyKTYpUpOBaHHbIE TUIIBI JaHHbIX. JIMHElHbIe MaccuBbl. [Ipumepsl 3a1ay.
8. CTpyKTypHpOBaHHbIE TUIIBI JaHHBIX. J[BymMepHbIe MaccuBbl. [Ipumepsr 3agay.
9. AITOpUTMBI TIOMCKA B MacCHBeE.
10. ATropuTMBI COPTHPOBKH MAaCCHUBOB.
11. KoMOuHMpOBaHHBIHM THI JaHHBIX (3anucH). OnepaTop MpHUCOeANHEHHS. 3allUCH C BapHaHTaMHU.
IIporpammupoBanue
THUIIOBBIX aJITOPUTMOB 00pabOTKH 3ammcen.
12. IoanporpaMmsl. OCHOBHBIE CIIOCOOBI TIEpejady MapaMeTpoB B IIOANPOIPaMMY, NX CPaBHEHHE.
13. [oanporpaMmsel. O61acTh BUANMOCTH. JIOKaJIbHBIE U II100AJIBHBIE UIEHTU(HHUKATOPHI.
14. PexypcuBHble noanporpaMmsl. O61acTh NCTIOIB30BAHMS.
15. Mogyns. Obmmas ctpykTypa Moyiis. KOMIMIsIus 1 MOAKIFOUYEHNE MOJTYJIS.
16. Yka3zarenu u 1uHaMu4eckas namsth. JJuHaMudeckue NepeMeHHBIE.
17. CBs3aHHBIE CITUCKH.
18. Ouepenu. Crekn.
19. @aiinossie Tunbl. OOITHE TPOTIETYPHI IS pabOTHI ¢ daiinamu. KoMmoHeHTHbIE
(TUnIU3UpOBaHHEIE) (BaIIbL.
20. TexcroBble (aiinbl. TeKCT-OpHEHTHPOBAHHBIE MTPOIEAYPH M QYHKINH. THITOBBIE 3a1aUH.
21. TIpsiMoii u mOCIeNOBaTENBHBIN AOCTYN K KOMIOHeHTaM (aiina. [Iporemypbl U GyHKIIMU, OPUESHTHPOBAHHBIE Ha
NIPSIMOM JTOCTYT K KOMIIOHEHTaM (aiiia.
22. Iounck B THMU3UpOBaHHbIX (aitnax. CopTHpoBKa (GaiiioB (Ha NpUMEpe OHOTO U3 METOIOB).
23. TunusupoBaHHbIe (aiiibl. Daitrel 3anuceil. TUNoBbIe aNropuTMBI 00PaOOTKH.
24. Crangaptaeiii Moxtyb Graph. OcCHOBHBIE IPOLIEYPHI U QYHKINH.
25. Crangaptaeiit Monyib Graph. CoxpaHeHue U Bbljada H300paKeHHH Ha dKpaH.



26. OCHOBHBIE TIOHATHST 00BEKTHO-OPHEHTHPOBAHHOTO TPOTPAaMMHUPOBAHUSI.
4.2.2. lIpakTHYeckoe 3a1aHue

4.2.2.1. Ilopsigox npoBeaeHHs.

[TpakTHdeckne HaBBIKK MPOBEPSIOTCS IyTEM BBIMOJHEHUS OOYJaIOMIMMUCA MPAKTHYECKUX 33JaHUH B YCIOBHUSIX,
MOJTHOCTBIO HWJIM YaCTHYHO NPHONMKEHHBIX K YCIOBUSM TNpogeccHoHambHOW nesitenpHOCTH. IIpoBepsiercst 3HaHUE
TEOPETHYECKOTO MaTepraa, HeoOXoAUMOe I MPAaBIIBHOTO COBEPIICHUSI HEOOXOANMBIX NEHCTBHN, YMEHHE BBICTPOWTH
MIOCJIEI0BATENILHOCTD JICHCTBUIL, IPAKTUYECKOE BIaJIcHHE MPUEMAaMU M METOJJAMH PELICHUS MTPOPEeCCHOHATIBHBIX 3a/1a4.

4.2.2.2. Kpurepun oneHUBaHUSA

OneHka «OTJUYHO» CTABHTCH, €CJIH 00yYaIOLIUIiCcs IPOJIEMOHCTPHPOBAI BEICOKUI yPOBEHb OCBOEHHSI HABBIKOB,
JOCTATOYHBIN JUIsl YCIIEIIHOTO PEeIeHNUs 3a4a4 MPOopeCcCHOHATBHON A TeIbHOCTH.

OneHka «X0pomo» CTABUTCS, €CJIH 00y4alomuiics: IPOJIEMOHCTPUPOBA XOPOLIMH YPOBEHb OCBOCHHS HABBIKOB,
JOCTaTOYHBIN JUIsl pelieHns 0oJIbIIeH YacTy 3a1a4 NpoecCUOHATIBHON e TEIbHOCTH.

OueHkKa «yI0BJETBOPHUTEJIbHO» CTABUTCH, €CJAU O0yYarOUIMIiCA MPOJEMOHCTPUPOBAT YAOBJIETBOPUTEIbHBIN
YPOBEHb OCBOCHUSI HABBIKOB, TOCTATOYHBIN AT PELICHHUS OTACIBbHBIX 3aa4 MPO(ECCHOHANBHOMN NeITEIFHOCTH.

Ouenka «HEeyI0BJETBOPUTEIbHO» CTaBUTCH, ecJIu o0yyarommiics IIPOJIEMOHCTPUPOBAII
HEYZOBICTBOPUTEIBHBII yPOBEHb OCBOCHHUS HAaBBIKOB, HEIOCTATOYHBIA M pEIIEHWA 3a7ad4 MpodeccroHaNIbHON
JEATETbHOCTH.

4.2.2.3. Conep:xaHue OLIEHOYHOI0 CPeACTBA
3agauva 1
Hanummre KOHCOJNIBHYIO IpOrpamMMmy, B KOTOPYIO MOJb30BaTeNb BBOAUT C KIaBHATYyphl JBa 4ucia. A mporpaMma
CpaBHHMBAET J[Ba BBE/ICHHBIX YKCJIa ¥ BEIBOJUT Ha KOHCOJIb pE3yJIbTaT CpaBHEHUs (J1Ba YHUCIIa PaBHbI, IEPBOE YUCIIO OOJIbIIE
BTOPOTO WJIM TIEPBOE YHUCIIO MEHBIIIE BTOPOrO).
3agaua 2
HammmmTe KOHCOMBHYIO IPOrpaMMy, B KOTOPYIO ITOJI30BAaTENb BBOAUT C KJIABHATYpPhI YUci0. Ecin 4nucino ogHOBpeMEHHO
6ompme 5 u mensime 10, To mporpamma BeBomuT "Umcimo Oombime 5 w menpmie 10". MHaue mporpamMma BEIBOIHT
coobmenne "HeusBecTHOE Yncio'.
3agada 3
HammmmTe KOHCONBHYIO IIPOrpaMMy, B KOTOPYIO ITOJIb30BATENb BBOAMT C KIaBHATypsl uucio. Ecnn umcno aubo pasHoO 5,
6o paBHO 10, To mporpamma BeBoAMT "Uucno mudo paBHO 5, mubo paBHO 10". MHaue mporpaMMa BEIBOJUT COOOIICHHE
"HeusBecTHoe uncio".
3agaua 4
B Ganxe B 3aBUCHMOCTH OT CyMMBI BKJIaJla HAUMCIIAEMBIH IPOLEHT M0 BKJIATY MOXET OTIM4YaThcs. Hamumure KOHCOIbHYIO
IIporpamMMy, B KOTOPYIO MOJB30BaTeNb BBOAUT CyMMy Bkiaaa. Ecim cymma Bkiaga meneine 100, To Hauncnsercs 5%.
Ecmu cymma Biimaga ot 100 go 200, To Hauucnsercs 7%. Eciu cymma Bkiana 6onbine 200, o Hauncnsercs 10%. B xonie
IIporpamMmMa J0JDKHA BEIBOJAUTE CYMMY BKJIaJIa C HAUHCIEHHBIMHU NPOLICHTaMHU.

Bagada 5

W3mennm npenpiayniyo 3agauy. Jlomyctum, 6aHK NepHOANYECKH HAUNCISET 0 BCEM BKJIaJaM KpOMe IIPOIEHTOB OOHYCHI.
W, nomryctuM, ceifuac 6aHK peIImI JOHAYHCINTh 110 BCEM BKJIagaM 15 eMHMIl BHE 3aBUCUMOCTH OT X CyMMBI. M3MeHuTe
IIpOrpamMMy TakHM 00pa3oM, 4ToOBI K (pUHATIBHON CyMe JOUNCISUTUCH OOHYCEHI.

3agauda 6

HammmmTe KOHCONBHYIO IpPOTpaMMy, KOTOpash BBIBOJWT IIOJIB30BATENIO cooOmieHne "BBeanTe HOMep omepanuu:
1.Cnoxenne 2.Brruntanue 3.YMHOxeHHe". PamoMm ¢ Ha3BaHHMEM KaIOW omepalyy yKa3aH ee HOMEp, Halpumep,
orepanys BeIYUTaHUS UMeeT HoMmep 2. IIycTh monp30BaTeNlb BBOJUT B IPOrpaMMy HOMEP ONEpaIfy, U B 3aBUCUMOCTH OT
HOMepa OIlepanyy NporpaMMa BEIBOJUT €My Ha3BaHHUE OIIEPAITUH.

3agaua 7

W3menute mpensiayinyto nporpaMMy. [IycTe monp3oBaTens KpoMe HOMEpa Onepaliyi BBOAUT ABA YHCIA, U B 3aBHCHUMOCTH
OT HOMEpa Olepaluy C BBEJCHHBIMHM YHCIAMH BBIIIOJHSIOTCS ONpEJeNICHHbIE AeHCTBUS (HanpuUMep, IIpu BBOJE 4yHcia 3
YHCIa YMHOXKAIOTCS ). Pe3ynbrar onepanny BEIBOANUTHCS HA KOHCOJIb.

3anaua 8

3a Kaxabli Mecsl OaHK HAYMCIIET K CyMMe BKJIaza 7% OT cyMMbl. Hanummre KOHCOJBHYIO NPOrpamMMy, B KOTOPYIO
MI0JIb30BaTENIb BBOAUT CyMMY BKJIaJa M KOJMYECTBO MecCsleB. A OaHK BBIYHCIIET KOHEYHYIO CyMMY BKJaJa C Y4e€TOM
HAYMCIICHUS ITPOLIEHTOB 32 KXKIBIA MecsI.

Jis BBIYHCTICHNS CYMMBI C Y9€TOM MPOIIEHTOB MCHOIB3yiTe UK for. [l BBoIa CyMMBI BKJIa[a HCIIOIB3YHTE BRIPAXKCHIE
Convert.ToDecimal(Console.ReadLine()) (cymma Bkinana Oyaer npeacrasists Tl decimal).

3amaya 9

3a Kaxapli Mecsn 0aHK HAa4MCIIEeT K CyMMe BKiIaaa 7% oT cymMMmbl. HamumuTe KOHCONBHYIO NMPOTpamMMmy, B KOTOPYIO
MIOJIF30BaTENh BBOAWUT CYMMY BKJIaJa W KOJMYECTBO MecAleB. A OaHK BBIYUCISET KOHEYHYIO CyMMY BKJaJa C Y4eTOM
HAYHCIICHUS TPOLIEHTOB 32 KaXKIBII MECSI.

Jnst BBIYMCIICHUS CyMMBI C Y4eTOM IIPOLEHTOB Hcroib3ydTe Iuka while. J[i1s BBoja cyMMBI BKJajga HCIOJIB3YHTE
BeipaxkeHne Convert.ToDecimal(Console.ReadLine()) (cymma Bkinaga Oynet npeactasisite Tun decimal).

3amaua 10

HanmmmTe nporpaMMy, KOTOpast BBIBOJHUT Ha KOHCOJIb TAOJIHILy YMHOXEHUS

3anaua 11



Hammmute nporpaMmy, B KOTOPYIO NOJb30BATENb BBOAMT /BA YHCIIA W BBIBOAWT PE3yibTaT WX yMHOXeHHA. IIpm sTom
IporpamMMa J0JDKHBI 3alpallIMBaTh y MOIb30BATEINS BBOJ YHCEI, TOKAa 00a BBOJMMBIX YHCIa HE OKaXKyTCs B Auamnazone ot 0
1o 10. Ecnn BBenmeHHBIe uncia okaxytcs Oonpmie 10 mmm menbine 0, To mporpaMma JOJDKHA BEIBECTH IOJB30BATEIIO O
TOM, YTO BBEACHHBIEC YHCJIA HEJOMYCTHMBI, H ITOBTOPHO 3alPOCHTh Y IONB30BATElNsl BBOJ IBYX uucel. Eciaym BBeAeHHbIE
qHcIa MpUHAIeKaT quana3zony ot 0 1o 10, To mporpaMma BEIBOJUT Pe3yIbTaT yMHOKEHHUS.

Jis opraHm3anyy BBOJIA YUCEI HCITONB3yHTe OeckoHewHbIH ki while n onepaTop break.

11. ITocTpouTh cUCTEMY KJIACCOB IJIsl ONMUCAHUS IUIOCKUX T€OMETPHYECKUX (QUIYyp: Kpyra, KBajapaTa, IpsIMOYTOJbHHKA.
[IpexycMoTpeTh METOMBI AJIsl CO3/aHUSI OOBEKTOB, MEpPEMEIIEHHsT Ha IUIOCKOCTH, U3MEHEHHsl pa3MepoB M MOBOPOTa Ha
3alaHHBIN YTOJL

12. IlocTpouth ommcaHue Kiacca, cojepiaiiero uH@opmanuio 0 HOYTOBOM ajpece opraHusanmu. IIpemxycmorpersb
BO3MOXKHOCTb Pa3/IeJIbHOTO M3MEHEHHUS COCTaBHBIX YacTell ajpeca, CO3aHus U YHHUYTOXKEHHSI OOBEKTOB 3TOT0 Kilacca.

13. CocTaBuTh OmMMCaHME Kiacca JUisl MPEICTABICHUSI KOMIUIEKCHBIX YHCENl C BOBMOYKHOCTBIO 33JaHHs BEIIECTBEHHOH M
MHUMOH 4acTell kak umciaamu TunoB double, Tak u memsiMu gnciamMu. OOecIeYUTh BBHIITOMHEHHUE ONEpAIfid CI0KEHUS,
BBIYUTaHNS U YMHOKEHHS KOMIUIEKCHBIX YHCEL.

14. CoctaBuTh OIMUCaHKe Kiacca it paboThl C IEMHBIMA CITUCKaMH CTPOK (CTPOKH IMPOU3BOIBHOM JJIMHEI) C OIEpalsIMU
BKIIOUCHHS B CIIHCOK, yJalCHMS W3 CHHCKA 3JEMCHTA C 33JaHHBIM 3HAUYCHHWEM IAHHOTO, yJAalleHWUS BCETO CIHMCKA WIH
KOHIIA CIIFCKa, HAYMHAA C 33JaHHOTO JIEMEHTA.

15. CocraBuTh omnmcaHHMe Kiacca Al OOBEKTOB-BEKTOPOB, 3aJaBaEMbIX KOOpPAMHATAMH KOHIIOB B TPEXMEPHOM
npocrpancTBe. OOeCeunTh Onepanny CIOXKEHUS U BBIYUTAaHHS BEKTOPOB C IOJYYEHHEM HOBOTO BEKTOpa (CYMMBI HIIH
Pa3HOCTH), BBIYUCIICHUS CKAJIIPHOTO NMPOU3BEICHNUS ABYX BEKTOPOB, JJIUHBI BEKTOPa, KOCHHYCA YIIa MEXy BEKTOpaMH.
16. CocTaBuTh OnMcaHHue Kiacca MPsIMOYT'OJILHUKOB CO CTOPOHAMHU, MapajuielbHBIMH OCsM KoopauHat. [IpemxycMorpersb
BO3MOXXHOCTb MHNEPEMCIICHUA MNPSAMOYTOJIbHUKOB Ha IIJIOCKOCTH, HU3MCHCHHA PasMCEPOB, MOCTPOCHUSA HAWMMCHBIICTO
NpAMOYTOJIbHUKA, COACpKAIICro ABa 3aJaHHBIX MPAMOYTOJIbHUKA, W MPAMOYTOJIbHUKA, SABJIAIOIICTOCI 061116171 HacCTbhbIO
(mepeceyeHNEM) IBYX NPSAMOYTOIBHUKOB.

17. CocTtaBuTh ONHMCaHHWE Kiacca OIS ONpPEIETICHUs OJHOMEPHBIX MAacCHBOB IIEJbIX ducen (BekTopos). [Ipemycmorperh
BO3MOXKHOCTh OOpAIeHHsI K OTAEIFHOMY 3JIEMEHTY MacCHBa ¢ KOHTPOJIEM BBIXOJA 33 MPEAENbl HHIEKCOB, BO3SMOXKHOCTD
3aJaHusl IPOU3BOJIBHBIX TPAHUII HHAEKCOB IIPH CO3/1aHUN 00BEKTa M BBIIOJIHCHHUS ONEPAIM MTOIEMEHTHOTO CIOXKEHHS U
BBIYMTaHNS MacCHBOB C OJIMHAKOBBIMY I'DaHNIIAMHU MHIECKCOB, YMHOXKEHHS 1 JCICHHUS BCEX 3JIEMEHTOB MaccHBa Ha CKaJlsp,
neyaTy (BbIBOJIA HA SKPaH) HJIEMEHTOB MAaCCHBA 110 HHIEKCAM M BCETO MacCHBA.

18. CocraBuTh ONMCcaHUe Kiacca JUis OIpeeNIeHHs] OAHOMEPHBIX MAaCCUBOB CTPOK (PUKCUPOBAHHOM JJTHHBIL.
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babymkuna, C. M. OkynoB. — 5-e uzn. — Mocksa : JlabopaTopus 3Hanui, 2020. — 369 c¢. — ISBN 978-5-00101-780-6.
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Tpunoosrcenue 3
K pabouell npozpamme OUCYUNIUHBL (MOOYIs)
51.B.J[B.03.01 IIpoepammuposanue na JJEJIOU

Ilepeyenb HH(OPMALIMOHHBIX TEXHOJIOIMii, HCNIOJb3YeMbIX /ISl OCBOCHHMS AUCHUILIMHBI (MOAYJIS), BKJIIOYAs
nepeyeHb NPOrpaMMHOro odecnevyeHus # HHYOPMALUOHHBIX CIPABOYHBIX CHCTEM

Hamnpasienue noarorosku: 09.03.03 - [Npuknagnas nadopmarnka

Ipoduine noarorosku: [IpuknanHas nHGopMaTHKa B IKOHOMHKE
KBanu¢ukauus BbITyCKHUKA: OaKanaBp

®opma 00ydeHHS: 3a09HAS

S3pIK 0OyUeHus: pycckuit

T'on Hawana oOydeHus mo obpasoBarensHON porpamme: 2024

OcBoeHHE OUCHUIUIMHBI (MOIYIS) MpPEIIoiaraeT HCIONb30BaHME CIEIYIOIIETO MPOrPaMMHOTO OOeCHeUeHHS U
nH(pOPMAIMOHHO-CIIPABOYHBIX CUCTEM:
Office Professional Plus 2010
GIMP
Inkscape
Notepad ++
Python
Lazarus
OnektponHas 6ubanoTeunas cucrema «ZNANIUM.COM»
OnekTpoHHas 6ubaroTeuHas cucreMa M3narenscTBa «JIaHb»
OnexTpoHHas 6ubaroTedHas cucreMa «KOHCYJIbTaHT CTy/IEHTa



