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Conep:xanue
1. [epeveHs MIAHUPYEMBIX PE3YJIBTATOB OOYYCHHS MO JUCIUILIMHE (MOMYIIIO), COOTHECECHHBIX C IUIAHUPYSMBIMH
pe3ynbratamu ocBoenust OIIOIT BO

2. Mecro nucuuruivnel (Moayins) B ctpykrype OITOIT BO

3. O0beM OUCIMIUTHHBI (MOAYJS) B 3aUETHBIX EIMHWIAX C YKa3aHHEM KOJMYECTBA YacOB, BBINCICHHBIX Ha
KOHTaKTHYIO paboTy 00ydYaroIuxcsi ¢ mpernojaBaTeieM (M0 BUAaM Y4eOHBIX 3aHATHH) M HA CaMOCTOSITENBHYIO paboTy
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-METOANYIECKOTO OOECTICUCHHS ISl CAMOCTOSATENFHON PabOTHl 00YJArOIIUXCS M0 AUCIUTUINHE
(Momym0)

6. @OH OLIEHOYHBIX CPEACTB MO AUCIUILTHHE (MOIYIIO)

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

8. Ilepeyens pecypcoB MH(YOPMAIMOHHO-TEIEKOMMYHHKAIMOHHOM ceT "MHTepHeT", HeOOXOUMBIX Il OCBOCHHS
JTUCIUTILTAHBL (MOJLYJIS)

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

10. Iepedens HHPOPMAITHOHHBIX TEXHOJIOTHH, HCIIOIB3yEMBIX MIPU OCYIIECTBICHUH 00pa30BaTEIBHOTO IpoIiecca o
JUCUMIUIMHE (MOJYJII0), BKIIIOYAs EPEeYeHb MMPOrpaMMHOr0 oOecneyeHus] 1 MHOOPMALMOHHBIX CIPABOYHBIX CUCTEM (TIpH
HE00X0IMMOCTH)

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

12. CpenctBa aganTanud MpernofaBaHus JUCIHATUIAHBI (MOIYIISI) K MOTPEOHOCTAM 00YJarOIIUXCsl MHBATUIOB U JIUI] C
OTPaHUYCHHBIMU BO3MOKHOCTSIMH 310POBBSI

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
(Momyst), BKITFOYast IEpeYeHb MPOTPaMMHOTO 00eCTIedeHUs 1 HH(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

OO6yJaronuiicsi, OCBOUBIINHA AUCITUILTHHY (MOIYIIB), JOJDKEH 00Ia1aTh CIISYIONTIMHI KOMIETCHITHSIMH:

HIugp Pacmiudposka
KOMIIETeHIIUH npuodperaemMoil KOMIeTeHUHH
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
IIK-2.3 BriageTs crtocOOHOCTHIO OCYIIECTBISATh TECTHPOBAHNE KOMIIOHEHTOB HH()OPMAIIOHHBIX 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 mnporpammupoBanuss Ha JEJIOW; npunimmel pa3paboTKM NporpamMM; HPUHLUIBI aBTOHOMHOH U
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 aucuumiunsl (MoayJs) B crpykrype OIIOII BO

Jannast mgucrumiuuHa (Momynb) Biirouena B pasgen "b1.B.JIB.03.01 ductuumiauasl (Moaynu)" 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 3aHATHSA - 0 gaca(oB),
nabopaTtopHbie paboTsl - 20 yaca(oB), KOHTPOJIb CAMOCTOSTENBbHOU 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 TUCHUILUIUHBI (MOAYJISI), CTPYKTYPHPOBAHHOE M0 TeMaM (pa3jesiaM) ¢ yKa3aHUEM OTBe/le HHOTO
Ha HHUX KOJIMYeCTBA aKa/leMHYeCKUX 4YacOB 1 BUAOB Y4eOHBIX 3aHATHH

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

Buabl u yacel
KOHTAKTHOI padoThl,

Camocrt
Ce HX TPYA0EMKOCTH
osITeJIbH
N Pasgens! AMCHMILUIMHBI / Mec (B 9acax) as
MOZIYJIsl T IlpakTn Jlabopa
Y P Jlekn P dop pabora
n yecKue TOPHBIE

3AHATHA paﬁon,l

Tema 1. TexHOoNOTHSA PaOOTH B BU3yaJIbHOH 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 padoTrsl B BH3YaJIbHOH cpele mnporpaMmmupoBaHusi. KoMnoHeHTHasi Moaelib.
HNurepdeiicHbie KOMIIOHEHTHI

Crpykrypa mpoekra B Delphi. ®aitnelr mpoekTa, ¢popmbel U Monyis. VHCIEKTOp OOBEKTOB W WMHCIIEKTOP CBOWCTB
00bekToB. Pexxum npoextupoBanus nnrepgeiica. Kommnonent ®@opma. KommoneHTs! 171 BBoJa U BEIBO/A 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.
Oo0paboTka co0bITHI. MBI U KJIaBHATYpPA

OO6pabotka TabmmyHOi wHpopMmanuu. KommoneHnT StringGrid. 3arpy3ka m300pakeHHI B KOMIIOHEHT Image.
PucoBanue ¢ momompro cBoiicTB Canvas. Pabora ¢ ¢aitnoBoii cTpyKTypoil Ha ypOBHE OIEPAallMOHHONW CHCTEMEBI: ITOWCK,
KOIIMPOBaHHUE, IEPENMEHOBaHNE U yayieHne (aiyioB U nanok. Mele 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 noctyna kK 6a3aM TaHHBIX U3 Cpebl IPorpaMMupoBaHus. KoMITOHEHTH! 11
paboTsl ¢ Tabumiamu 1 3anpocaMu. OuiIbTpalys 1aHHBIX. BusyansHoe oToOpaxeHne faHHBIX Ha GopMe.

Tema 4. ConpoBo:kaeHne NPOrpaMMHOro npoaykra. IlpoekrHas aesiTeJbHOCTD

JKu3HeHHBI MK MpOrpaMMHOTO mpoxaykTa. OpraHu3anus moMomu: (ailn crIpaBKH, KOHTEKCTHAs ITOMOIIb.
Pa3zpaboTka WrpoBEIX M OOydYalOmMX IPWIOKEHWH B COOTBETCTBHMHM C HHAWBUAYaJbHBIMH 3aJaHMAMH. Pazpaborka
npwioxkenunit. Mcnonp3oBanne komnonenta Shape. Iloctpoenune rpagukoB u auarpamm B komnoneHte Chart. Pabora c
TEKCTOBBIMH ¥ TUITN3UPOBaHHBIMH (ainamu. 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 JUCIUILINHE.

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  "Kaszanckwii
(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, HEOOXOAMMOM AJISl OCBOEHUS JUCUMIIMHBI (MOIYJI51)

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 IIcyaTHOM BuIe - B HayuHoit 6ubmmoteke EmaOyxckoro mactutyTa KOV. OOyuarommuecs moirydaroT yaeOHYIO
JIUTEpaTypy Ha aOOHEMEHTEe II0 YMTaTeIbCKHUM OmiIeTaM B COOTBETCTBHMM C MIpaBWIaMH Nojib30BaHUS HaydHoii
6UOINOTEKOM.

DNEeKTPOHHBIE M3/IaHMs JOCTYIIHBI JUCTaHIMOHHO U3 JII000H TOYKH NPH BBEJICHUH O0YYaAIOIIMMCS CBOETO JIOTWHA H
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 pabodueil mporpamMMme IUCHMIUIMHBL. OH MOJUIEKHT OOHOBIEGHHIO IIPH WM3MEHEHHHM YCIOBHHM moroBopoB KOV ¢
npaBooOnaiaTeNsIMA  3JIEKTPOHHBIX HM3JaHUM W IIPpU W3MEHEHMH KOoMIUIeKToBaHus (oHZoB Hay4noit OubmmoTexkn
Enabyxckoro uacturyra 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

JIEKIUHU Ilpn w3yyeHMM AMCUMIUIMHBI CHayajJa HEOOXOJMMO [0 KaXJIOW TeMe JIeKUMH [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 PA3NIMYHBIX CHCTEMax M HCIONB30BATh MaTEpHalbl CalTOB,
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 collep kaHue TeMbl paboThl. JIabopaTopHOe 3aHATHE IPOXOIUT B BHIC AUANIOT,
pa3bopa OCHOBHBIX BOIIPOCOB TeMbI. Takke Ja0opaTOpHOE 3aHATHE MOXKET NPOXOIHUTh B BHIE NOKa3a
Npe3eHTalMi, JEMOHCTPATHBHOIO Marepuana (B YaCTHOCTH IUIAKAaTOB, CNAMOB), KOTOpHIE
COIPOBOXKJAIOTCA Oecenol mpemnofasarens 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 CIEAYET 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 TEXHOJIOIMii, HCHOJb3yeMbIX NpPU OCYLIeCTBJEHHMU 00pPa30BaTeJbLHOr0
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 aTTecTalliy, TIOMEIIEHHE JUIl CaMOCTOSTENbHON padoThl. Kommekr mebenn (mocaJodHbIX
MecT) 29 mr. Komroiekt Mebenn (mocaJogHbIX MecT) Aiis mpenogasareis 1 mr. KommerorepHslit kinacc: KoMmerotepsr intel
core 15 15 mt. MoruTopsr ViewSonic 22d 15 mr. [Ipoekrop EPSON EB-535W 1 mt. MHTepakTrBHAs nocka [QBoard 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/laHME TEKCTOBOW BEpCHM JIO00r0 HETEKCTOBOTO KOHTEHTA [UIsl €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 BO3MOXHOCTh MAclITaOUPOBAHUS TEKCTa M U300pakeHHil Oe3 MOTepd 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 JIEKIIMHA C BO3MOXHOCTBHIO B3aMMOJICUCTBHS 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
TPOMEKYTOYHOTO KOHTPOJIS;

- yBelIMYEHHE TMPOAOJDKUTEIBHOCTH CJa4d OOy4Yarolm[MMCS HWHBAJIMIOM WJIH JIMIOM C OrPaHUYEHHBIMHU
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;

- TPOJOJDKMTEILHOCTH MOJATOTOBKA OOYYarolmierocss K OTBETY Ha 3a4éTe WM 3K3aMeHe, MPOBOJAUMOM B YCTHOMN
¢dopme, - He Oonee yem Ha 20 MUHYT;

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

IIporpamma cocraBieHa B coorBercTBud ¢ TpedoBarmsaMu @I'OC BO u yuebHpIM mTaHoM 1o HanpasieHuto 09.03.03
"[Mpuknagaas nHGOpMaTHKa" U podiuto noarotoBku "[IpuknanHas nHGopMaTHKa B SKOHOMHUKE'.
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1. CooTBeTcTBHE KOMIETEHIIMIA ILIAHUPYEMBIM pe3yJIbTaTaM 00yueHHUsl 10 TUCHUIInHE (MOIYJII0)

Koax m HamMmeHoBaHmHe

I/IHZ[l/ll(aTﬂpbl JOCTHKEHUs] KOMIIeTeHIHi

OneHo4HbIe CpeacTBa TEKYIIEro KOHTPOJIsA

W IPOTPaMMHPOBATh 33/1a4l 00pabOTKU
JIaHHBIX B NIPEJMETHOH 00sacTy,
pa3pabaThIBaTh MPOEKT TECTUPOBAHMS
IIPOrpaMMBl.

Brnaneer HaBBIKaMH OCYIIIECTBIICHHS
TECTUPOBAHHSI IPOTPAMM.

KOMIeTeHIInH A5 AAHHOM AMCIMILIHHBI U IPOMEKYTOYHOM aTTecTallnu

[IK-2. Cnocoben 3HaeT cucTeMy IpOrpaMMHUPOBAHUS Ha Texymmuit KOHTPOJb:

OCYIIECTBIIATH JAEJI®U; npuHOHIE pa3paboTku nporpamy; | JlabopaTopHbie paboTHI IO TeMaM
TECTUPOBAaHUE MIPUHLIUIIBI ABTOHOMHOW U KOMIUIEKCHOM Tema 1. Texaomnorust paboTHl B BU3YaIbHOM
KOMITOHCHTOB OTJIAKH ¥ TECTUPOBAHMS IIPOTPAMM. cpene nporpaMmupoBanus. KommoneHTHas
nH(pOpMaIMOHHBIX Mozenb. MHTepdericHbIe KOMITOHEHTHI
CHUCTEM. VYmeet pa3pabarbiBaTh alnropuT™el peteHus | Tema 2. O6paboTka TaOMUYHON HHPOPMALHK.

I'paduueckue Bo3mMokHOCTH cpenbl Borland
DELPHI. Pa6ota c ¢aitnamu. O6padoTka
coObITHil. MBIIIb U KJIaBHATYypa

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

Tema 4. ConpoBoKIeHNE IPOTPaMMHOTO
npoaykra. [IpoekTHas neaTenbHOCTD

[IpomexxyTodHas aTTecTaIus:
Oxzamen

TIK-5. criocoben
MPUMEHATH CUCTEMHBIN
MOJXOM 1
MaTeMaTHYECKUE
METOJLI B
(dhopmanuzanyu
PELICHUSI TPUKIIAHBIX
3a7a4, B TOM YHCIIE
MHTEIJICKTYalbHBIX.

3HaeT OCHOBBI CUCTEMHOI'0 IOAX0a U
MaTeMaTH4EeCKUX METOJIOB MIPU
nporpamMmmupoBanuu Ha JJEJIOU

VYmMmeer MPUMEHATH MCTOJAbI CUCTEMHOT'O
noaxoJa 1 MaTeMaTU4CCKUX METOJOB IIPpU
PpeUICHUHA MTPUKIIAAHBIX 3a4a4.

Brnaneer HaBEIKaMH CHCTEMHOTO noaxojaa nu
MaTEMaTUYCCKUX METO0OB B q)OpMaJ'II/ISaLlI/II/I
peuicHus NMpUKIAAHbIX 3a4a4.

Texylmuil KOHTPOJIb:

TectupoBaHue o TeMam

Tema 1. Texnonorus paboTs! B BU3YyalbHOM
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
NpuI0KeHUd. B3anmoaeiicteusmMu
TIPUIIOKEHNH ¢ 6a3aMM TaHHBIX

Tema 4. ConpoBoXIeHHE NPOTPAMMHOIO
npoaykta. IIpoekTHas 1esTenbHOCTh
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 | Tporpamwm; MPUHIUIBI | IPOrpamMM, JOIMycKas MIPUHIUIIBEI ABTOHOMHOM U
1 KOMIUIEKCHOHM OTJIagKH | aBTOHOMHOM 1 | TUIIUYHBIE OMIMOKH IpU KOMIUIEKCHOH OTJIQAKH U
u TECTUPOBAaHUS | KOMIUIEKCHOH OTJaJKH M | OTBETE Ha BOIIPOC MIIH 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 JIOITyCKas HE3HA4YMTENbHbIE | IPOTrPAMMEIL, JloIycKas
ommOKM TIpH OTBETe HA | THIUYHBIE OMMOKH TpH
BOIPOC WM  pEIICHHH | OTBETE HA BOINPOC WIH




MOCTAaBJICHHOM 3a1a9u pElIeHUH  TOCTaBJICHHOM
3a1a4un

Bnageer HaBbIKamMu | Bianeer OCHOBHBIMH | Biageet oTaelbHBIMU | He Brazeer HaBBIKAMH
OCYIIECTBIICHUS HaBBIKAMH OCYIIECTBIICHHUS | 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 3a1a4un

IIK-5

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

3HaeT OCHOBBI CHCTEMHOI'O
MOIX0a U OTAENbHBIX
MaTEMaTHYECKHUX METOI0B
MIPH IPOTPaMMHUPOBAHUH Ha
JEJI®OU, nonyckas
HE3HAYMUTEIbHBIE OITHOKHI
TIPHU OTBETE HA BOIIPOC HIIH
pelIeHUH TOCTaBICHHOM
3a7a4yn

3HaeT OCHOBBI CHCTEMHOTO
MMOIX0/Ja U OTAENbHBIX
MaTEMaTHYECKUX METOI0B
TIPH IPOTPAMMHUPOBAHHUN
Ha JIEJIOU, nonmyckas
TUIUYHBIE OIIHOKU TIPU
OTBETE Ha BOTIPOC FIIN
pEIICHUH OCTABJICHHON
3a7a4u

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 THITNYHBIC
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
MAaTEMAaTHUYCCKUX
METOOAOB B
(dhopmanu3anyy penicHus
MPUKIIAIHBIX 3a/1a4

Birageer HaBBIKAMH
CHCTEMHOT'O MMOX0/1a U
OTACIIbHBIX
MaTEMATHUYCCKUX METOJO0B B
(dhopmanu3anyy penicHus
MpUKIaJHbIX 3aj1a4,
JOITyCKass HE3HAYUTCIIbHBIC
OIIMOKH TIPH OTBETE Ha
BOIIPOC HMIJIH PENIEHUN
MOCTABJICHHOM 3a/1auu

Brangeer HaBblkamMu
CHCTEMHOTO MOJIX0/1a
OT/ICNTBHBIX
MaTeMaTHYECKUX METO/IOB
B (hopMalIu3alyy peLIeHUs
TPHUKIIIHBIX 33714,
JIOTTyCKasi THITHYHbIE
OIIMOKH MIPU OTBETE Ha
BOIPOC HJIU PEIICHAN
HOCTABICHHOM 3a/1a4H

He Biameer HaBbIKaMu
CHCTEMHOTO MOX0/a 1
MaTeMaTHYECKUX METO/IOB
B (hopManu3alyy peieHus
TPHUKIAIHBIX 33719

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

9 cemectp:

Texylmuii KOHTPOJIb:

JlaGopatopHble paboThI IO TEMaM

Tema 1. Texnousorus paboThl B BU3yallbHOII cpeze nporpaMmupoBanus. Kommnonentras mozens. MuTepdeiicHbie
KOMIIOHEHTHI

Tema 2. O6padoTtka TadmuHOi nHbpopMarmu. ['paduueckue Bo3moxuoctu cpeabl Borland DELPHI. Pa6ota ¢ daitnamu.
O06paboTtka coOBITHI. MBIIb U KIIaBHATYpA

Tema 3. TexHONOTHS TPOSKTUPOBAHUS MIPHIIOKCHUN. B3anMoaeHCTBIUSAMA IPHITOKEHUH ¢ 6a3aMu TaHHBIX

Tema 4. ConpoBox/ieHHE IPOrPaMMHOTO NPoAyKTa. IIpoeKkTHas AeATeNbHOCTh

TectupoBanue

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

Tema 2. O6paboTka Tabnuuanoi nHPopMmaruu. ['padpuueckne BozmoxHocTu cpesl 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,
HEYAOBJICTBOPUTCIILHO.



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 CHPABEIIUBOCTH H
OCCIPUCTPACTHOCTH HAa OCHOBAHHWHU OOIIETrO BIICYATICHUS O KAUeCTBE U JTOOPOCOBECTHOCTH OCBOCHHS OOYYarOIUMCS
JUCIHUTIUTAHBL (MOILYJIS).

Bunpl orieHok:

Jas 3x3amena
OT1in4HO.

Xopoio.

Y 10BIETBOPUTENBHO.
HeynoBnerBoputensHo.

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 TabamuHOi nHGOpMarmu. ['paduaeckre Bo3moxkHocTr 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)xJ0W pabOTHI CTYIEHTBI-0aKalaBphbl JOIKHBI MPOopaboTaTh COOTBETCTBYIOIIUI MaTepual,
UCIIOJIb3Ysl KOHCTIEKTHl TEOPETUUECKHUX 3aHATHH, IEPHOANIYECKUE U3AaHHs, Y1eOHO-METOINYECKHIE TIOCOOUs U YIEOHUKH.

ITo oxOHYaHUU 3aHITUN CTYIECHTHI O(OPMIIIOT OTYET IO KaXKIOH padboTe, coOIoaast Claeayouryo Gopmy:

e HaumMeHoBaHHE TEMBI;
Lenb paGoTsI;
3anaHue U coiep>KaHue BRITIOJIHEHHOH padoThI,
ITuceMeHHBIE OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.
BrIBOTBI IO TIpOIENTaHHOM padoTe.

e  CIIHCOK HMCTOIb30BaHHBIX HCTOYHUKOB.
4.1.1.2 Kputepun oueHUBaHUS

OneHKka «OTJUYHO» CTABMTCSH, €CJH 00yUYaroLuiicsl TIPOIEMOHCTPHPOBAJ BEICOKHI yPOBEHb OCBOCHHS HABBIKOB,
JOCTATOYHBIN JUIsl YCIIEIIHOTO PEIIeHHMS 3a/1a4d MPopeCcCHOHATBHON A TeIbHOCTH.

OneHka «X0poUIo» CTABUTCS, €CJIM 00y4YaIOLIMIics TIPOAEMOHCTPUPOBAI XOPOLIH YPOBEHb OCBOCHHS HABBIKOB,
JOCTATOYHBIN JUIsl peIIeHNs OOJbIIeH YacT 3a1a4 NpoecCHOHATBHON e TEIbHOCTH.

OneHka «yJIOBJIeTBOPHUTEIBHO» CTABMTCS, €CJIM O0YyYAIOMIUiiCA TPOJEMOHCTPHPOBAN YIOBIECTBOPUTEIBHBIN
YPOBEHb OCBOCHUSI HAaBBIKOB, JIOCTATOYHBIN JJIs pELIEHHs OTAEIbHBIX 337134 MPO(eCCHOHANBHOMN e TeIbHOCTH.

Ouenka «HeyI0BJIETBOPUTEIbHO CTaBUTCS, ecsIn o0yuarommiicst IIPOJIEMOHCTPHPOBAI
HEY/IOBJICTBOPUTENIbHBI YPOBEHb OCBOCHHWSI HAaBBIKOB, HEIOCTATOYHBIA JUIsl pelleHHs 3anad  npodeccHOHAIbHON
JeSITeTbHOCTH.
4.1.1.3. ConepsxaHune OLlEHOYHOI'0 CpPeACTBA

JladopaTopHasi pa6ota 1. JIuneiinble NporpaMmbl
Hanmummre nporpammy aist pacuera no AByM Qopmysam. IIpenBapuTensHO MOATOTOBETE TECTOBBIE IPHUMEPHI C
MTOMOIIBIO KaJIbKYIATOpa (Pe3yNbTaThl BEIYUCICHHS TTI0 00enuM (GopMyraM JODKHBI coBmanarte). Mcmons3yiite kiace Math,
coneprkammii Mmaremarndeckne Gyakunun DELPHI. Metossl, oTCyTCTBYIONIME 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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3aganmue 2. [lonagaHue TOYKHU B 3aIITPUXOBAHHYIO 00JIaCTh
Hamucate mporpamMmy, KOTOpas ONpenessieT, MomajJacT JM TO4YKa C 3aJaHHBIMH KOOpIMHATaMH B 00JIACTh,
3aKpalleHHYIO Ha PUCYHKE CEpBIM [IBETOM. Pe3ybTaTsl paboThl IPOrpaMMbl BBIBECTH B BUJIE TEKCTOBOTO COOOLICHHSI.

Bapuanmui 3a0anuii:

Ne O0iacth Ne ObmacTth
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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 UHTEPBAIE OT Xuaq MO Xeoq C miarom dX. MHTepBam u miar 3ajath TakKuM 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 COZIepIKaTh 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 nporpamMmy, IeMOHCTPUPYIOLIYIO BCe pa3pabOTaHHbIE 3JI€MEHTHI 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 CJUHUIYYy B 3aJlaHHOM JuanazoHe. [IpenycMOTpeTh HHHUIMANM3AIMI0 CUETYMKA 3HAUYCHHSMH 110
YMOJTYAHUIO U TPOU3BOJIBHBIME 3HAUeHUSIMH. CUSTYNK MMEET [BAa METO/[a: YBEINICHUS I YMEHBIICHUS, — WU CBOWCTBO,

MO3BOJISIIOILEE TMOJYYUTh €ro TeKyllee cocTosiHue. [IpM BbIXO/E 3a TpaHHIBl JHUana3oHa 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
cilydae HeJOITyCTUMBIX 3HAYCHUH MOJICH BRIOPACHIBAIOTCS HCKIIFOUCHUS.



Hanmcats nporpaMmy, 1EMOHCTPHPYIOIIYIO BCE pa3pab0TaHHBIE 3JIEMEHTHI Kilacca.

Bapnant 5

CocTraBuTh ONMHMCAaHWE Kiacca Ul NMPEICTaBICHHS KOMILIEKCHBIX dncen. OOecleuuTh BBINOJHEHUE OIEpanuit
CJIOKEHUS], BRIYUTaHUSI M YMHOKEHHS KOMIUIEKCHBIX YHCEL.

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

CocraBuTh ONKMCaHHE Kilacca MPSIMOYTOJIBHUKOB CO CTOPDOHAaMH, IapaJUIEIbHBIMH OCSIM  KOOD/HHAT.
IIpexycMoTpeTs BO3MOXKHOCTH IEPEMEIICHHS MNPSMOYTOJIBHUKOB Ha IUIOCKOCTH, W3MEHEHHE pa3MEpOB, IOCTPOCHUE
HaMMEHBLIEr0 IPSIMOYTOJbHUKA, COJEPXKAIIEro JBa 3a/JaHHBIX MNPSMOYIOJbHUKA, M NPSIMOYTOJIBHHKA, SIBIISIOIETOCS
0011ei 4acThio (TIepeceueHreM) IBYX IPSIMOYTOIEHUKOB.

Hamnucate nmporpammy, JIEMOHCTPHPYIOIIYIO BCe pa3paboTaHHBIE 3IEMEHTHI Kilacca.

Bapuanr 8

CocraBuTh OINKMCaHHE Kiacca JUIs IMpeACTaBlieHHs HaThl. IIpenrycMOTpeTh BO3MOXKHOCTH YCTAHOBKH JAaThl U
U3MEHEHHS €€ OTHENbHBIX IOJIeH (TOX, Mecsi, JeHb) C NMPOBEPKOH IOMYCTHMOCTH BBOJMMBIX 3HAa4eHHH. B cimydae
HEAOMYCTUMBIX 3HAYCHHUH MoyeH BbI6paCLIBaIOTC§I HUCKJIIOUCHMU . COSI[aTI) MCTOAblI HU3MCHCHHsA JaThl Ha 3aJaHHOC
KOJIMYECTBO JHEH, MECAIIEB U JIET.

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

Bapuanrt 9

CocraBuTh ONKMCaHKE Kiacca JUIs TPeJICTaBIeHHs BpeMeHH. [IperycMOTpeTh BO3SMOKHOCTH YCTAHOBKH BPEMEHH U
N3MEHEHHS €Tr0 OTIENbHBIX IOJICH (Jac, MHHYTa, CEKyHAa) C NMIPOBEPKON MOMyCTHMOCTH BBOAMMBIX 3HaueHWil. B ciyuae
HEAOMYCTUMBIX 3HAUYCHMH moyei BLI6paCI:-IBaIOTC§I HUCKJIIOUCHHU. COS[[aTI) METOAbI M3MCHCHHA BPECMCHH Ha 3aJIlaHHOC
KOJINYECTBO YaCOB, MUHYT U CEKYyHI.

Hanmcats nporpaMmy, IeMOHCTPUPYIOLIYIO BCe pa3pabOTaHHbIE 3JI€MEHTHI Kilacca.

Bapuanr 10

CoCTaBUTh ONIUCAHKE KIIACCa MHOTOWIEHa BUa ax? + bx + c. [IperycMOTpeTh METO/Ibl, PEANIU3YIOIIHE:

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 BBIOPACHIBAETCS HCKITIOUECHHE.

Hanmcats nporpaMmy, IeMOHCTPUPYIOIIYIO Bce pa3paboTaHHBIE 3JIEMEHTHI Kilacca.

Bapuant 12

Omnucare Kiacc, NPeACTABISIIONMKA Kpyr. I[IpeaycMoTpeTs MeTOmbl Ul CO3/1aHHMs 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 — paIrioHAIBHBIX YHCET, SBIISIOMNXCS OTHOIICHUEM JIBYX ENbIX 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 TPOBEPKON JOMYCTUMOCTH 3HAYCHHWH moJsield. B cinyyae HeJOMyCTUMBIX 3HAUYCHMIA
moJie BBIOpachIBarOTCs HCKIMtoYeHHs. OmmcaTh METOABI BBIYMCICHHUS IUIOMIAANM W O0beMa KOMHATHI M CBOWCTBA IS
MOJTyYCHHUSI COCTOSHUS O0OBEKTA.

Hanmcats mporpammy, TeMOHCTPUPYIOIIYIO BCE pa3paboTaHHBIC JIEMEHTHI KJacca.

Bapuant 17

OmmcaTh Kilacc, TPEACTABISIONINN HETMHEHHOE 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») W BBIOPACHIBAIOLIMI HMCKIIOYECHUE B Clydae OTCYTCTBHsS KOpHsS. OmMUCaTh CBOWMCTBA SIS IOJIYYCHHS
COCTOSIHUS O0BEKTA.

Hamnucatp nporpammy, JIEMOHCTPHPYIOIIYIO BCe pa3pabOTaHHBIE SJIEMEHTHI Klacca.

Bapuanr 18

OnucaTh Kiacc, TNpeACTaBIAIOMMI KBajApaTHOe ypaBHeHMe 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

OmnmcaTs KIIacc «IpoIeccopy, COAepKaIlnil CBEICHH, O MapKe, TAKTOBOH YacTOTe, 00beMe K3IIa U CTOMM OCTH.
IIpenycMoTpeTs MHULMANU3AUIO C MPOBEPKOW JOMYCTHUMOCTH 3HAYE€HUW mosied. B ciydae HemomycTHMMBIX 3HaY€HUU
ToJiel BEIOpachIBarOTCs UCKIoUeHH. OmrcaTh CBOMCTBA IS TOTyYSHHS COCTOSTHUS O0BEKTa.

OrnucaTh Kacce «MaTepUHCKAs TUIaTay, BKITIOYAIOIIAN 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 IIOJIOXKUTEJILHBIX DJIEMEHTOB MacCHBa,
Q MPOM3BEJICHUE JJIEMEHTOB MACCHBA, PACIOJIOXEHHBIX MEXKIY MaKCHMAIbHBIM 110 MOAYIO U

MHUHHAMAJIBHBIM 10 MOJTYJTIO DJIEMEHTAMH.
YHopsaaounTh 3MEMEHTHI MaCCHBA IO YOBIBAHUIO.
Bapuanumul 3a0anuii:
Bapuanr 1
B opHOMeEpHOM MaccuBe, COCTOAIIEM U3 N BEIIECTBEHHBIX 3JIEMEHTOB, BBIYUCIUTD:
U cymMy OTpHLATEIbHBIX JJIEMEHTOB MacCHBa,;
O  npousBeseHUE DIEMEHTOB MACCHBA, PACIIONOKEHHBIX MEXIY MAKCUMAIIbHBIM 1 MUHUMAJIbHBIM dJIEMEHTAMH.
VYHOpsIIOunTh 3NIEMEHTHI MACCHBA IO BO3PACTAHUIO.
Bapuanr 2
B onHOMEpHOM MaccuBe, COCTOAIIEM U3 N BEIIECTBEHHBIX 3JIEMEHTOB, BBIYUCIUTD:
W npowusBeseHHE MOJOKHUTENbHBIX JJIEMEHTOB MacCHBa,;

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



YHOpAAoYNTh MO BO3PACTAHMIO OTAENBHO 3JIEMEHTHI, CTOSIINE HAa YETHBIX MECTaX, M 3JIEMCHTHI, CTOSIINE HA
HEYETHBIX MECTaXx.

Bapuanr 3

B opHOMEpHOM MaccuBe, COCTOAIIEM U3 N IIETOYNCICHHBIX 3JIEMEHTOB, BEIUUCIIUTD:

U npowusBeseHHE 3JIEMEHTOB MacCHBa C YETHBIMU HOMEPAMH;

O cyMMy 3JIeMEHTOB MacCHBa, PACTIONIOKEHHBIX MEXK/IY MEPBBIM U MOCICTHAM HYJICBBIMHU JJIEMEHTaMH.
IIpeoOpazoBaTh MaccuB TaKUM 00pa3oM, YTOOBI CHAYaJIa PacIOaraaich BCE MOJI0KUTEIbHBIE 3JIEMEHTHI, a TOTOM

— BC€ OTpULaTeNIbHbIE (3JIEMEHTHI, PaBHbIE HYIIO, CUUTATh MOJIO0XKHUTEIbHBIMH).
Bapuanr 4
B onHOMeEpHOM MaccuBe, COCTOAIIEM U3 N BEIIECTBEHHBIX 3JIEMEHTOB, BEIYUCIUTh:

O cyMMy 2JIeMEHTOB MacCHBa C HEYETHBIMH HOMEPAMU;

U cyMMy 2JIeMEHTOB MacCHBa, PACHOJIOKEHHBIX MEXIY IIEPBBIM U MOCIEIHUM OTPULATESIBHBIMH 3JIEMEHTAMH.
CxxaTb MaccUB, yJJaJIUB U3 HErO BCE IEMEHThI, MOIYJIb KOTOPBIX HE NMPEBBIIIACT CIUHHUILY.

OcBoOouBIINECS B KOHIIE MACCHBA 3JIEMEHTHI 3aII0JTHUTh HYJISIMH.
Bapuanr S
B omHOMEpHOM MaccHUBe, COCTOAIIEM M3 N BEIIECTBEHHBIX JIEMEHTOB, BBIYHCIINTD:

U MaxcuManbHBIN 3JIEMEHT MacCHBA;

U cyMMy 3JIeMEHTOB MaCcCHBa, PACIIONIOKEHHBIX 0 MOCICIHETO MOIOKUTEIFHOTO JIEMEHTA.

CxaTh MaccHB, YAaINB M3 HETO BCE OJJIEMEHTH, MOIYNb KOTOPBIX HAaXOAWTCA B HHTepBaine [a, b].
OcBoOoaMBIIMECS B KOHIIE MAaCCHBA AJIEMEHTHI 3aII0JHUTh HYJISIMU.

Bapuanr 6

B onHOMEpHOM MaccuBe, COCTOSIIEM U3 N BEIIECTBEHHBIX 3JIEMEHTOB, BHIYUCIINTE!

U  MHHHMAaIbHBIN 3JIEMEHT MAaCCHBAa;

U cyMMy 2JIeMEHTOB MacCHBa, PACIOJIOKESHHBIX MEXY IIEPBBIM U MOCIESIHAM MOJIOKHUTEIbHBIMU JIEMEHTaMU.
[TpeoOpa3oBaTh MacCHB TaKMM 00pa30M, 4TOOBI CHayajla pacHoyarajiuch BCE 3JIEMEHTHI, paBHbIC HYIIIO, 4 IOTOM

— BCE OCTAJIbHBIE.
Bapuanr 7
B omHOMEpHOM MaccHBE, COCTOAIIEM M3 N IIETIOYNCICHHBIX JJIEMEHTOB, BEIYHCIIHTh:

U HOMep MaKCHMAaJbHOTO 3JIEMEHTA MAaCCHBA;

U  mpowusBeseHHE DIIEMEHTOB MACCHBA, PACIIONOKEHHBIX MEXIY MEPBBIM M BTOPBIM HYJICBBIMH DJICMCHTAMHU.
[IpeobpazoBaTh MaccUB TakKMM 00pa3oM, YTOOBI B IIEPBOI €ro MOJOBHHE PacIoIarajinch 3JIEMEHTHI, CTOSBIINE B

HEYETHBIX MO3HIHUAX, @ BO BTOPOH IMOJIOBHHE — 3JIEMEHTHI, CTOSIBIINE B YETHBIX IMO3UIIHIX.
Bapuanr 8
B oxHOMEpHOM MaccuBe, COCTOAIIEM U3 N BEIIECTBEHHBIX 3JIEMEHTOB, BEIYUCIUTD:

U HOMep MUHMMAIILHOTO JJIEMEHTA MacCHUBa;

U cyMMy 2JIeMEHTOB MacCHBa, PACIOJIOKEHHBIX MKy IEPBBIM U BTOPBIM OTPULATEILHBIMHU IEMEHTAMU.
[TpeoOpa3oBaTh MacCMB TaKUM 00pa3oM, 4TOOBI CHayaya Pacloiarajiich BCE AJIEMEHTHI, MOJYJb KOTOPBIX HE

TIPEBBIIIACT SIMHHMILY,  TOTOM — BCE OCTAJbHBIE.
Bapuant 9
B omHOMEpHOM MaccHBe, COCTOSIIEM M3 N BEIECTBEHHBIX JIEMEHTOB, BEIYHCIINTD:

U MakcHMaJbHBIH O MOJYITIO JIEMEHT MacCHBa,;

U cyMMmy 3JIeMEHTOB MacCHBa, PACIIONIOKEHHBIX MEX/TY TIEPBBIM U BTOPHIM MOJOKUTEIBHBIMH 3JIEMEHTAMH.
[IpeobpazoBaTh MaccuB TaKUM 00pa3oM, YTOOBI AJIEMEHTHI, paBHBIE HYJIIO, PAcloarajiuch Iocje BCEX OCTAIbHBIX.
BapuanTt 10
B onHOMepHOM MaccuBe, COCTOAIIEM U3 N LEIOYHCIEHHBIX 3JIEMEHTOB, BBIYHCIHTE!

U MHHHUMaJBHBIN 10 MOJYJIIO DJIEMEHT MAacCHUBa;

W  cymmy MojyJiei 9JeMEeHTOB MacCHBa, PacoOKEHHBIX MOCJIe IEPBOro 3JIEMEHTa, PABHOTO HYJIIO.

[IpeoOpazoBaTh MaccUB TakMM 00pa3oM, YTOOBI B IIEPBOI €ro MOJOBHHE PacIojarajiuch 3JIEMEHTHI, CTOSBIINE B
YETHBIX MO3UINSX, & BO BTOPOU IOJIOBUHE — JIEMEHTBHI, CTOSIBIINE B HEUETHBIX MTO3ZUIIHSIX.

Bapuanr 11

B oxHOMEpHOM MaccuBe, COCTOAIIEM U3 N BEIIECTBEHHBIX 3JIEMEHTOB, BEIYHCIHUTD:

d HOMCEP MUHUMAJIBHOT'O 11O MOAYJIIO 3JIEMEHTA MAaCCHUBA;



U cymmy Moaysieii 3J1eMEHTOB MacCHBa, PACIIONIOKEHHBIX ITOCTIC ITEPBOT0 OTPHUIATEIIBHOTO JIEMEHTA.
CxaTh MacCUB, yJallMB W3 HErO BCE OJJIEMCHTHI, BEJIMYMHA KOTOPHIX HAXOMUTCS B HWHTEpBaie [a, b].
OcBoboauBIIHECs B KOHIIE MAaCCHBa 3JIEMEHTHI 3alIOJHUTE HYJISIMH.
Bapuant 12
B ogHOMEpHOM MaccHBeE, COCTOAIIEM M3 N BEMIECTBEHHBIX 3JIEMEHTOB, BEIYUCIHUTD:
U HOMep MaKCUMAIbHOTO IO MOJYJIIO 3JIEMEHTA MACCHBA,;
U cymMy 2JIeMEHTOB MacCHBa, PaCOI0KEHHBIX MOCIIE MEPBOTO MOJI0KUTEIBHOTO IIEMEHTA.
IIpeobpa3oBaTh MacCHB TakUM 00pa30M, YTOOBI CHAayalla PACIIONaTaIMCh BCE SJICMEHTHI, IleNas JacTh KOTOPBIX
JISKUT B HHTEPBAJIE [a,b], a MOTOM — BCE OCTaJIBHBIC.
Bapuant 13
B omHOMEpHOM MaccHBe, COCTOSIIEM U3 N BEIICCTBEHHBIX 3JIEMCHTOB, BRIYHCIIHTH:
U KOoJIMYECTBO DIIEMEHTOB MACCUBA, JEXKAIIUX B JUana3oHe oT A 10 B;
U cymMMy 31eMEHTOB MacCHBa, PaCIoOJI0KEHHBIX MMOCIIe MAKCUMAIBLHOTO dJIEMEHTA.
YHOPSITOYUTE BIIEMEHTHI MACCHBA MO YOBIBAHUIO MOJTYJICH.
Bapuant 14
B OILHOMepHOM MaCCHBC, COCTOAIICM M3 N BEIICCTBCHHBIX 3JICMCHTOB, BBIYHUCIIUTD:
U KOJMYECTBO AJIEMEHTOB MAacCHBA, PABHBIX HYIIIO;
U cymMy 21eMEHTOB MacCHBa, PacloJI0KEHHbIX MOCIe MUHUMAIBHOTO 3JIEMEHTA.
YIopsanounTh 3IEMEHTHI MACCUBA T10 BO3PACTAHUIO MOIYJIEH.
Bapuanr 15
B OILHOMepHOM MacCCHBC, COCTOAIICM M3 N BEIICCTBCHHBIX 3JICMCHTOB, BBIYHUCIIUTD:
U KoNMYecTBO 3IEMEHTOB MaccuBa, Oomsmux C;
U npowusBeseHHe 3JEMEHTOB MacCHBA, PACIIONOXKEHHBIX TOCIE MAKCUMATLHOTO M0 MOAYIIIO 3JIEMEHTA.
IIpeoOpa3oBaTh MaccuB TakuM 00pa30M, 4TOOBI CHaYa a PacIoIarajich BCe OTPHUIATEIBHBIC 3JIEMEHTHI, a TIOTOM
— BCE TOJIOKUTEIBHBIC (AIIEMEHTHI, PaBHBIC HYIIIO, CYUTATH ITOJIOKUTEITHHBIMH).
Bapuant 16
B ogHOMEpHOM MaccHBE, COCTOAIIEM U3 N BEMIECTBECHHBIX 3JIEMEHTOB, BEIYUCIIHUTD:
D KOJIMYCCTBO OTpI/ILIaTeJ'H)HbIX 9JICMCHTOB MacCCHBa,
U cymmy MoayJieil 3J1eMEHTOB MacCHBa, PACIIOI0KEHHBIX MOCTIe MUHUMAIBHOTO TI0 MOJYJTIO DJICMEHTA.
3aMEHUTH BCE OTpHUIATEIbHBIC DIIEMEHTHI MAacCHBa WX KBaIpaTaMH M YIOPSAOYUATH SJIEMEHTH MacCHBa IIO
BO3pAaCTaHHIO.
Bapuant 17
B OI[HOMepHOM MaCCHBE, COCTOAIICM U3 N LNCJIOYHUCICHHBIX 3JICMCHTOB, BBIYHUCIIUTD:
U KONMHMYECTBO MOJIOKUTEIBHBIX JIEMEHTOB MACCHBA;
U cymMMy 21eMEHTOB MacCHBa, PaCIoJI0KEHHBIX MOCIIE MOCIIEAHETO IIEMEHTA, PABHOTO HYJIIO.
IIpeoOpa3oBaTh MaccuB TaKUM 00pa3oM, YTOOBI CHavYaIa Pacloarajuch BCE JJIEMEHTEI, 11e1ast 4aCTh KOTOPBIX HE
MIPEBHIIIACT SANHUILY, a TOTOM — BCE OCTAJIbHEIC.
BapuanT 18
B ogHOMEpHOM MaccHBE, COCTOAIIEM U3 N BEIIECTBCHHBIX 3JICMEHTOB, BEIYUCIIUTD:
U KoJAMYECTBO JEMEHTOB MaccuBa, MEHbIINX C;
U cymMy menbix 4acTeid 3JIeMEHTOB MacCHBa, PACIIONOKEHHBIX TTOCIE MOCIIEAHEr0 OTPULIATEILHOTO HIEMEHTA.
[IpeoOpa3oBaTh MaccWB TakuM 00Opa3oM, YTOOBI CHadala PAcIoNarajHCh BCE 3JEMEHTHI, OTIHYAIOIIUECS OT
MaKkcHUMaJIbHOro He 6osiee yeM Ha 20%, a TOTOM — BCE€ OCTaJILHBIE.
Bapuant 19
B ogHOMEpHOM MaccUBE, COCTOSAIIEM U3 N BEIICCTBCHHBIX 3JIEMEHTOB, BEIYUCIHUTD:
U npowusBejieHIEe OTPHUIATENILHBIX JIEMEHTOB MacCHBa;
U cymMMy MOJIOKHUTEIBHBIX 3JIEMEHTOB MaCCHBA, PACTIONOKEHHBIX 0 MAKCUMAIIBHOTO 3JIEMEHTA.
W3MeHHTh MOPSAIOK CIIEJIOBAHMS DJIEMEHTOB B MAaCCHBE Ha 0OpaTHBIH.

JladopaTopHasi paGoTa 6. JIByMepHbIe MACCHBBI
3ananue.
Jlana mnpsimoyroibHas wmarpuna. Onpemenuts cpemHee apuMETHYECKOE €€ JJIEMEHTOB H  KOJIHYECTBO
MTOJIOXKUTEIBHBIX 3JICMEHTOB B Ka)JIOW CTPOKE.



Bapuanmut 3a0anuii:
Bapuanr 1
[laHa nenovmcneHHas NpsiMOyrosibHast MaTpuma. OnpenenuTs:
O KONHYECTBO CTPOK, HE COACPIKAIIMX HH OJHOTO HYJICBOTO AIICMEHTA;
U MakcHMaJbHOE U3 YHCell, BCTPEUAIOIIMXCS B 3aIlaHHOI MaTpune 0osee 0JHOTO pasa.
Bapuanr 2
JlaHa nienodncneHHas npsIMOyroyibHast MaTpuna. ONpenennTs KOJMIECTBO CTOIOIOB, HE COACPIKAIINX HU OJHOTO
HYJICBOTO 3JIEMEHTA.
XapaKTepUCTHKON CTPOKM LEIOYNCICHHON MaTpHIBl HA30BEM CYMMY €€ MOJOXKHTEIBbHBIX YETHBIX 3JIEMEHTOB.
IlepecTaBinsis CTPOKM 3aJJaHHOM MaTPUIIBI, PACIIONIOKHUTh UX B COOTBETCTBHH C POCTOM XapaKTEPUCTHK.
Bapunant 3
[laHa nenovucneHHas NpsIMOyTrosibHast MaTpuma. ONpenennTh:
O KoNMYeCTBO CTONOLOB, COACPKAIIUX XOTS Obl OUH HYJICBOH 3JICMEHT;
O HOMEp CTPOKH, B KOTOPOIl HAXOIUTCS camasi JUIMHHAS CepPHsl ONMHAKOBBIX 3JIEMEHTOB.
Bapuanr 4
[lana nenouncnenHas KBaaparHas Marpuia. Onpenenurs:
U mpowusBeseHHE DIIEMEHTOB B TEX CTPOKAX, KOTOPBIC HE COMIEPIKAT OTPHIATEIBHBIX JICMCHTOB;
0 MakcHMyM Cpely CyMM 3JIEMEHTOB IHAarOHANCH, MapauleIbHbIX TIaBHOM HArOHATH MATPHUIIBL.
Bapuanr 5
JlaHa nienouncneHHas kBajapaTHas MaTpuma. OnpeneiauTs:
O cyMMy 2JIEMEHTOB B TeX CTONOAX, KOTOPBIE HE COCPIKAT OTPHLATEIBHBIX JIEMEHTOB,;
U MHHHMYM Cpeu CyMM MOJIYJICH 3JEMEHTOB AHaroHajeH, mapaulelIbHbIX MOOOYHOH THaroHaId MaTPHILIBL.
Bapuant 6
[lana nenovrcneHHas npsiMOyroyibHast Matpuia. OnpeaenuTs:
U cyMMy 3JIeMEHTOB B TEX CTPOKax, KOTOPBIC COJEPIKAT XOTs OBl OJUH OTPHIATEIIHHBIN HICMEHT;
U HOMepa CTPOK U CTONGIOB BCEX CEUTOBBIX TOYEK MATPHIIBL.
NNPUMEYAHUE

ManI/II_Ia A nmeer CCAJIOBYIO TOYKY A;;ecim Aij SIBJISICTCS. MHHUMAJIbHBIM 3JIEMEHTOM B 1-H CTPOKC U MaKCUMaJIbHbIM — B

ij>
J-M cToJI0I11€.

Bapuanr 7

Jus 3amaHHON Matpuipl pasmepoM 8 X 8 HailTi Takue K, mpu KOTOpbIx k-si cTpoka MaTpHibl coBmanaer ¢ k-m
CTONOIOM.

Haiiti cyMMy 351eMEHTOB B T€X CTPOKaX, KOTOPBIE COIEpIKaT XOTsl ObI OJJMH OTPUNATEIBHBINA 3JIEMEHT.

Bapuant 8

XapakTepUCTHKOM CTONOIA HEeTOYNCICHHOW MaTpHIbl HA30BEM CyMMY MOJYJEH €ro OTPUIATEeNbHBIX HEYETHBIX
aneMeHTOoB. [lepecTaBiiss cTONOIBI 3aJaHHON MATPHIIBL, PACHIOIO0KHUTH UX B COOTBETCTBHU C POCTOM XapaKTEPHUCTHK.

Haiiti cymMMy 371eMEHTOB B T€X CTOJIONAX, KOTOPbIE COAEp AT XOTs Obl OZMH OTPHLATEIbHBIN 3JIEMEHT.

Bapuant 9

Cocensamu snemenTta A;; B MaTpUle Ha3oBeM dJeMeHThl Ay, tne i — 1<k <i+1,j—-1<1<j+1,(k 1) #
(i,j). Onepawyst criiaxMBaHUs MATPUIIBI JaeT HOBYIO MaTpHUIy TOTO XK€ pa3Mepa, Kax/blil DJIEMEHT KOTOPOH MOJIydaeTcs
KaKk cpeaHee apH(METHUECKOe HMEIOIIMXCS COCeleld COOTBETCTBYIOUIErO 3JIEMEHTAa HCXOAHOW Marpuipsl. [locTpouth
Ppe3yJbTaT CriIaXKUBaHUs 3aJaHHON BELIECTBEHHOM MaTpHibl pasmepom 10 X 10.

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

BapuanTt 10

OneMeHT MaTpHLbl HA3bIBAETCS JIOKAIBHBIM MUHHUMYMOM, €CIH OH CTPOrO MEHBIIE BCEX MMEIOLIUXCS Y HEro
cocenell (ompezeieHue COCEIHUX JJIEMEHTOB CM. B BapuaHTe 9). [logcuuTarh KOJIMYECTBO JIOKAJIBHBIX MHUHHUMYMOB
3aJaHHOl MaTpuLbl pazmepom 10 X 10.

Haiitu cymMMy Moyneil 21eMeHTOB, pacloIOKEHHBIX BBIIIE MTaBHOW AMarOHaH.

Bapuanr 11

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

Haiiti xosmuecTBo CTPOK, cpestHee apru(MeTHIecKoe 3JIeMEHTOB KOTOPBIX MEHBIIE 3a/JaHHON BEJTMYHMHBI.



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
OcymecTBUTh IUKINYECKUH CIABHT 3JEMEHTOB NPSIMOYTOJBHOM MaTpPHUIBI HA N JIEMEHTOB BIPAaBO WM 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: 3JEMEHTHl EPBOW CTPOKU CIBUTAIOTCS B MOCIEAHUI CTOJOEI CBEPXY BHH3, U3 HETO — B IOCIIECTHIONO
CTPOKY CIIpaBa HalleBO, M3 HE€ — B TEPBBIH CTOJIOCI] CHHU3Y BBEpPX, W3 HETO — B TIEPBYIO CTPOKY; UL OCTaJIbHBIX
JJIEMEHTOB — AHAJIOTUYHO.
Bapuanr 15
Jlana nenounciaeHHas npsMoOyroyibHast Marpuna. OnpeaenuTs HoMep NePBOro U3 CTOJIOIOB, COAEPIKALIUX XOTS OBl
OJIMH HYJIEBOH 3JIEMEHT.
XapaKkTepuCTUKOW CTPOKHU IEIOYNCICHHON MAaTpUIlbl Ha30BEM CYMMY €€ OTPHULATENIbHBIX UETHBIX JIEMEHTOB.
IepecraBisist cTPOKH 33AaHHOI MaTPHIIBI, PACHIOIOKUTH UX B COOTBETCTBUH C YOBIBAHHEM XapaKTEPHCTHK.
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
[Tyrem mepecTaHOBKH 3J€MEHTOB KBAaJPaTHON BEIIECTBCHHOW MAaTPHIIBI JOOUTHCS TOTO, YTOOBI €6 MaKCHMalIbHbIN
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 TJIABHYIO THAarOHAIb.
Haiitu HOMep NepBOi U3 CTPOK, HE COAEPIKAIIUX HU OAHOIO MOJOKUTEIBHOIO JIEMEHTA.
Bapuanr 18
JlaHa nenovyncineHHas npsAMoyroybHas MaTpuia. OnpenenuTs:
U KOJNHYECTBO CTPOK, COACPHKAIINX XOTS ObI OUH HYJICBOM 3JIEMCHT;
O HOMep cTondua, B KOTOPOM HaXOJUTCS caMasi JUTMHHAS CePHs OAUHAKOBBIX 3JIEMEHTOB.
BapuanTt 19
Jlana nenouncneHHas kBajgpaTHas maTpuna. Onpenenaurs:
U cyMMy 2JIeMEHTOB B TEX CTPOKAX, KOTOPBIC HE COIEPIKAT OTPHIIATEIBHBIX DIICMEHTOB;
U MHHHMYM Cpe CYMM 3JIEMEHTOB THATOHAJICH, MapaIeIbHBIX TIIABHOW THATOHAIH MATPHIIBL.
BapuanT 20
Jlana nienouyncieHHas npsAMoyToyibHas MaTpuia. OnpenenuThb:
O KONMYECTBO OTPULATEIBHBIX IEMEHTOB B TEX CTPOKAaX, KOTOPBIE COAEPIKAT XOTS OBl OIMH HYJICBOW JIEMEHT;
O HOMepa CTPOK M CTOJIOLOB BCEX CEUIOBBIX TOYEK MATPHIIBL.

OPUMEYAHUE

Marpua A HMMEET CEMIOBYIO TOUKy A;j,eciii A;j ABISAETCS MHHMMAIBHBIM DJIEMEHTOM B i-H CTpoke
MaKCHMAaIbHBIM — B j-M CTOJIOILIE.

JladopaTopHas padora 7. CTpoku

3ananue.

Hanmcats mporpamMmy, KOTOpash CYHMTHIBAET TEKCT W3 (aiila W BBIBOAUT Ha JKPaH TOJBKO MPEIIOKEHUS,
coJieprKalie BBECHHOE C KIIABHATYPHI CIIOBO.
Bapuanumwi 3a0anuii:

Bapuanr 1

Hanucats mporpamMmy, KOTOpasi CYUTHIBAET W3 TEKCTOBOTO (hailyia TPH MPEUIOKEHHUS M BBIBOAWT UX B OOpaTHOM
TOPSIIKE.

Bapuanr 2

Hammcats mporpammy, KOTOpasl CYATHIBAET TEKCT W3 (paiifla U BHIBOIUT HA SKPaH MPEIIIOKCHUSA, COICpIKAIIUC
MaKCHMaJIbHOE KOJHYECTBO 3HAKOB MyHKTYAIIHH.



Bapuant 3

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

Bapuanr 4

Hammcates mporpaMmy, KOTOpasi CUMTHIBACT AHTIMICKANA TEKCT W3 (aiilla M BBEIBOOUT Ha OHKpaH CIIOBA,
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 BBIBOJUT Ha 3KpaH TOJBKO IPEIUIOKCHHUS, HE
coJieprKallie 3ansaThIX.

Bapuanr 7

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

Bapuant 8

Hammcate mporpaMmy, KOTOpas CUMTHIBAET TEKCT M3 (aiia M BBIBOOUT Ha SKPAaH TOJBKO IUTAaThl, 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, KOTOpas CUMTHIBAET AHTIMHUCKUI TEKCT M3 (paiina M BBEIBOAWT HA 3KpaH CIIOBA 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

Hammcate mporpaMmy, KOTOpasi CUMTHIBAa€T TEKCT M3 (hailla M BHIBOAWT HAa HKPAH TOJNBKO MPEATIOKEHHS,
HAYMHAIOIINECS C THPE, TIepe]] KOTOPBIM MOTYT HaXOIUTHCS TOJIBKO IPOOETbHBIE CUMBOJIBL.

Bapuant 13

HamucaTte mporpamMmy, KOTOpasl CUMTHIBAET AHTIMHCKUN TEKCT u3 (¢aiiina ¥ BBIBOJUT €ro Ha JKpaH, 3aMEHUB
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
CIIOBaMH «HOJIbY», KOAUHY, ..., «IE€BAThY», HAUNHAS KaXI0€ MPeI0KEHHE C HOBOH 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

Hanmcate mporpammy, KOTopasi CUMTHIBaE€T TeKCT u3 (haiiia M BBIBOJUT Ha SKpaH CHayasla BONPOCHTENBHBIE, a
3aTeM BOCKJIMLATEIbHBIC MPEII0KEHNUS.

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 W3 (ailla W BBIBOAMT Ha JKpaH BCE €ro INPEJIOKEHHUS B
00paTHOM TOPsIIKE.

Bapuanr 19

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



JladopaTopnasi pa6ota 8. Knaccsl u onepamnum.

Kaxpprit pa3zpabarbiBacMblil KlIacC JOJDKEH, KaK IMPABUIIO, COACPKATh CICAYIOUINE SJIEMEHTHI: CKPBITHIC IO,
KOHCTPYKTOpPHI C TapamMeTrpaMu W 0e3 mapaMeTpoB, METOJIBI; CBOWCTBA, HWHICKCATOPHI, IMEPErpy>KCHHBIC OICPAIlHH.
OyHKIIMOHAIBHBIC 3JICMEHTHI KJlacca JOJDKHBI 00ECleUrnBaTh HEMPOTHBOPCUYHBHIN, MOJHBIN, MUHHUMATIBHBIN U yIOOHBIN
uHTepdeiic kaacca. [Ipr BOSHUKHOBEHUH OIIHOOK JODKHBI BRIOPACHIBATHCS NCKITFOUCHHSL.

B nporpamme /10/KHa BBITIOJTHATHCS IIPOBEPKa BCEX Pa3pabOTaHHBIX 3JIEMEHTOB Kilacca.
3agaunmne.

Onucare kiacc a1 pabOThl C OJHOMEPHBIM MacCHBOM HENbIX 4duced (BekropoM). ObecneuyuTs cieayrommne
BO3MOKHOCTH:

U 3amaHue NPOM3BOJIBHBIX LENBIX TPAHUI] HHIEKCOB MPH CO3J[aHUHN 00BEKTa;
U oOpaieHue K OTASIBHOMY JIEMEHTY MacCHBa ¢ KOHTPOJIEM BBIXO/Ia 3a MPe/eibl MAaCCHBA;
U  BbINOJHEHHE OMNEPAalUil MOAIEMEHTHOrO CJOXKEHHS M BBIYMTAHWS MACCHBOB C OJMHAKOBBIMU TpaHHIAMU

HH/IEKCOB,

U BhINOJIHEHHE ONEPALUil YMHOXKEHUSI U JISNICHNS] BCEX DJIEMEHTOB MacCHBa Ha CKaJIsIp;
O BBIBOJ HA YKPaAH dJIEMEHTa MAaCCHBA 110 33JaHHOMY HHCKCY U BCETO MacCHBA.

HanumcaTs nporpammy, 1EMOHCTPUPYIOILYIO BCE pa3pabOTaHHBIE 3JIEMEHTHI Kiacca.
Bapuanumul 3a0anuii:

Bapuanr 1

OmnmcaThs KIIACC «aHTIIO-PYCCKHUI CIIOBAph», 00ECICUNBAIONINN BO3ZMOXKHOCTh XPaHCHHS HECKOJIBKHX BApPHAHTOB
nepeBoJia sl KaXJOoro cjioBa. Peann3oBaTh NOCTYN MO CTPOKOBOMY HHJEKCY — aHTIHiickoMmy cioBy. OOecreduTsb
BO3MOKHOCTH BEIBOJIA BCEX 3HAUCHHUH CIIOB IO 3aJJAHHOMY TIPEHKCY.

Bapuanr 2

Omnmcats KIacc it pabOTHl C OHOMEPHBIM MAaCCHBOM CTPOK (PMKCHPOBAHHOW JIHHEL. OOECHeUnTh CICTYOIIIe
BO3MO>KHOCTH:

U 3amaHue NPOM3BOJIBHBIX LENIBIX IPAHUI] HHAEKCOB MPH CO3JaHUHN 00BEKTA;
oOpalieHue K OTJeNbHOM CTPOKE MacCHBa 10 WHJIEKCY C KOHTPOJIEM BBIXOJIa 32 MpeJIesibl MacCHBa;
BBINOJIHEHHE ONIepalliii TO3JIEMEHTHOI'O CIEIICHHUS IBYX MacCUBOB ¢ 00pa30BaHHEM HOBOTO MacCCHBa;
BEITIOJTHEHNE OTIEPANlAil CITUSHUS ABYX MACCHBOB C HCKIFOUCHUEM MTOBTOPSIOIINXCS SJICMEHTOB;

O00O0

BBIBOJI Ha 3KpaH 3JIEMEHTA MacCHBa 110 33JJaHHOMY HHIEKCY U BCETO MaccHBa.
Hanucats nporpammy, JEMOHCTPHPYIOIYIO BCE pa3pabOTaHHBIE 3IEMEHTHI Kilacca.

Bapuant 3

Omnucate KJacC MHOTOWICHOB OT OJHOW IEPEMEHHOW, 3aJaBaeMbIX CTCNEHbIO MHOTOWIEHa U MAacCHBOM
k03 punmentos. OGecrieunTdh CIIAYIONINE BOSMOXKHOCTH:

BBIYHCJICHUEC 3HAYCHUA MHOTOYJICHA JI 3a/TaHHOTO apryMEHTa,

Ooniepannu CIOKEHUA, BBIYUTAHUA U YMHOXKCHUA MHOTOYJICHOB C IMOJTYYE€HUEM HOBOT'O O6’beKTa-MHOF0‘IHeHa;

NOJIy4YCHHUC KOS(I)(l)I/IL[I/IeHTa, 3aJaHHOI'O IO UHACKCY,

O00O0

BBIBOJI Ha 3KpaH OITMCAHMsI MHOTOWIEHA.
Hanucats nporpammy, JEMOHCTPHPYIOIYIO BCE pa3pabOTaHHBIE 3IEMEHTHI Kilacca.
Bapuanr 4
Omnucate Kjacc, 0OecCNeUMBAIOIIUM IPEACTABICHUE MATPUIBI MPOU3BOJIBHOIO pPa3Mepa C BO3MOXKHOCTBIO
W3MEHEHMs] YuClia CTPOK M CTOJIOIOB, BBIBOJA Ha 3KpaH IOJMATPHUIIBI JIFOO0TO pa3Mepa W BCeil MaTpHIBI, JOCTYIA IO
HHJIEKCaM K 3JIEMEHTY MaTpHIII.

Hanucats nporpaMmy, IeMOHCTPUPYIOIIYIO Bce pa3paboTaHHBIE 3JIEMEHTHI Kilacca.

Bapuanr S

Omnucatp knacc it paboThl ¢ BOCBMEPHUYHBIM UYHCIOM, XpaHAIIMMCS B BHJE CTPOKH CHMBOJIOB. Peann3oBath
KOHCTPYKTOPHBI, CBOHCTBA, METOABI U CIIEAYIOIINE ONIEPaIlHH:
onepanuu NpUCBaUBaHUs, PEATM3YIOLINE 3HAUNMYI0 CEMaHTHUKY;
onepanuu CpaBHEHUS;
peoOpa3oBaHKe B JECATHIHOE YHCIIO;

(hopMaTHBIN BBIBOT;

[ R Wy WAy

JOCTYII K 3a/IaHHOM IM(pe Ynciia 1o UHIEKCY.
Hanucats nporpaMmy, IeMOHCTPUPYIOILIYIO BCE pa3padOTaHHbIE JIEMEHTHI Kilacca.



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 3aIiCH TI0 KaKoMYy-JIH00 NMpU3HaKy (HampuMmep, o GamMuinm, 1ate poxkIeHHs 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, TIEMOHCTPHPYIOIIYIO BCe pa3pab0TaHHBIE 3JIEMEHTHI Kilacca.

Bapuant 9

Omnucate Kiacc, peaqu3yIOIUi THII JaHHBIX «BEIICCTBEHHAs MaTpuma» W padory ¢ HuMH. Kiacc momxeH
peaM30BBIBATh CICAYIOIINE OTIEPALH HaJl MATPHLIAMH:

O crioxeHue, BEIMUTaHNE (KaK C IPYroil MaTpHULCH, TaK B C YUCIIOM);

KOMOWHHUPOBaHHBIE ONepaliy PUCBauBaHust (+=, -=);
olepaly CpaBHEHHsI Ha PaBEHCTBO/HEPABEHCTBO;
oTIepary BEIYUCICHNS 0OPATHOM 1 TPAHCIIOHWPOBAHHON MaTpHIIBL;

O00O0

JOCTYH K 3JIEMEHTY 10 HHACKCAM.
Hamucats nporpaMmy, IeMOHCTPHPYIOLIYIO BCe pa3pabOTaHHbIE 3JIEMEHTHI Kiacca.
Bapuanr 10
Onucath Kiacc, peaju3yIOIIUi THUIl JaHHBIX «BELICCTBEHHAs MaTpulla» M paboTy ¢ HuMH. Kiacc momkeH
pEaNTn30BBIBATE CIICTYIOIINE ONIEPALIMU Hall MATPHLIAMH:
Q  ymHOXeHHe, AeneHne (Kak Ha APYTYIO MaTpUIly, TaK U Ha YHCIO);
KOMOWHHUPOBAHHBIC OTIEPALINH NPUCBanBaHUs (*=, /=);
OIepaLyioO BO3BE/ICHUS B CTCIICHB;

METOABI BBIYUCIICHUA ACTCPMUHAHTA U HOPMBI;

0000

JOCTYTI K 3JIEMEHTY 110 HHJIEKCaM.
Hammcats mporpamMmy, TeMOHCTPUPYIOIIYIO BCe pa3pabOTaHHBIC JIEMEHTHI Kiacca.
Bapuanr 11
OmnmcaTte Kiacc, peaau3yIONINid THI IaHHBIX «BEIICCTBEHHAas MaTpuila» W pabory ¢ HuMHU. Kiacc nomkeH
pear30BBIBATH CIEAYIONINE OTepalii HaJl MaTPULIAMH:
U Merompl, peanu3yiolde MPOBEPKY THIA MaTpHibl (KBajgpaTHas, [UAaroHaibHAs, HyJeBas, eIUHUYHAS,
CUMMETPHYHAsI, BEPXHSISI TPEYTOJIbHAS, HIDKHSS TPEYTOJIbHAs);
U omneparmu cpaBHEHHUS HA PaBEHCTBO/HEPABEHCTRO;
U JocTym K 3JIeMEHTY [0 HHACKCAM.
Hammcats mporpaMmmy, TeMOHCTPUPYIOIIYIO BCe pa3pabOTaHHBIC JIEMEHTHI KiIacca.
Bapuant 12
Omnucarp Kiacc «MHOXKECTBO», ITO3BOJISIIONIMH BBIIIOJIHATH OCHOBHBIE OIEpallMH: J00aBJIEHHE U yJalleHHue
JJIEMEHTa, TIepecedeHne, 00beIMHEHNE U Pa3HOCTh MHOKECTB.
Hanucats nporpaMmy, IeMOHCTPUPYIOIIYIO Bce pa3pab0oTaHHBIE 3JIEMEHTHI Kilacca.
Bapuant 13
Onucats Kilacc «IIpeaMETHBIHN yka3aTenby. Kaxablil KOMIOHEHT yKa3aTens COAEPKUT CIOBO U HOMEpA CTPaHHUII,
Ha KOTOPBIX 3TO CIIOBO BCTpedaeTcst. KoimdecTBo HOMEpOB CTPaHHUII, OTHOCAIINXCS K OTHOMY CJIOBY, OT OJTHOTO O JECSTH.
[MpexycMoTpeTs BO3MOXKHOCTH (POPMHUPOBAHMS yKa3aTelsl C KIIaBUATYphl U U3 (aiiia, BIBOJa yKa3arTells, BBIBOJa HOMEPOB
CTpaHUII IS 33/TaHHOTO 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.

(]

0O000O

Hamnucats nporpammy, JEMOHCTPHPYIOIIYIO BCEe pa3pabOTaHHBIE SJIEMEHTHI KJIACCOB.

Bapuanr 16

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

Ha3BaHMUE ITyHKTa HA3HAYCHUS,

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

BpEMs1 OTIIPABJICHUSL.

[IpexycMoTpeTh CBOWCTBA AJIS MOTYYCHHSI COCTOSIHUS 00BEKTA.

OmnucaTh KJ1ace «BOK3al», COAEPKAIIUHA 3aKPBITHIH MacCUB 10e3/10B. OOeCceYnTh CIISIYIOIIIE BO3MOKHOCTH:
BBIBOJI HH(OPMALIMH O TI0€3/1€ TT0 HOMEPY C ITOMOIIBIO HHIEKCA;

BBIBO/J] I/IH(I)OpMaHI/II/I 0 noe3ax, OTHPaBJIAIOINXCA MTOCJIC BBEACHHOI'O C KJIaBUAaTyPhl BDEMCHU;
NEPErpy’KEHHYIO ON€paliuio CpaBHCHMSA, BBINIOJIHAONYIO CPDABHEHUE BPEMEHU OTIIPABJICHUSA ABYX MMOC310B;
BBIBOJ MH(OPMAIIMH O TT0€3/1aX, OTIIPABIIAIONINXCS B 3aJaHHBIN ITyHKT HA3HAYCHNUS.

Wndopmanms momkHa OBITH  OTCOPTMPOBaHA IO BPEMEHM OTHpaBieHMs . Hamumcath  mporpammy,

JIEMOHCTPHPYIOIIYIO BCE pa3paboTaHHbIC HIEMEHTHI KJIacCOB.

Bapuanr 17
Omnucatb KJacc «ToBap», COAEPKaLIUN CIeTYIOINe 3aKPBIThIC MOTIA:

O Ha3BaHHWe TOBapa;
U Ha3BaHWe MarasuHa, B KOTOPOM IIPOJAETCS TOBAp;
U cromMocTh TOBapa B pyOJIsX.
[IpexycMoTpeTh CBOWCTBA IS MOTYUCHUS COCTOSHUS OOBEKTA.
OmnmcaTs KJIacc «CKIaay, COAEPKaIInii 3aKphIThII MacCHB ToBapoB. O6ecneyuTs ClIeayonIie BO3MOKHOCTH:
O BbIBOA MH(OPMALMHU O TOBape IO HOMEPY € MMOMOILIIBIO HHICKCA;
O BbIBOxX HA 9KpaH WHGOPMALMHU O TOBAape, Ha3BaHHE KOTOPOTO BBEACHO C KIIABHATYPHI; €CIIM TAKUX TOBAPOB HET,
BBIJIaTh COOTBETCTBYIOIEE COOOIIIECHHE;
O copTHUpPOBKY TOBAapOB [0 HA3BAHHUIO Mara3uHa, 0 HAHMEHOBAHHUIO U IO 1ICHE;
O neperpyXeHHYI ONEPALHIO CJI0XKEHHUS TOBAPOB, BBHITOIHSIOIIYIO CIIOKEHHE HX LICH.
HammcaTs nporpammy, TEMOHCTPHUPYIONIYIO Bce pa3paboTaHHBIE 3JIEMEHTHI KIIaCcCOB.
Bapuanr 18
OmnmcaTh KJIacc «CaMoJIeT», COACPXKAINN CIIeAYIOMNe 3aKPhIThIE MOJIS:
U Ha3BaHWe IyHKTa HA3HAYCHUS;
U urecTu3HauHBI HOMEp peiica;
U BpeMs OTIIPaBICHHUSL.
IIpenycMoTpeTs CBOMCTBA AJIS TTOMYUEHHS COCTOSIHUSA OOBEKTA.
Onucarh KJacc «ad’poIiopT», COAEpKAlMi 3aKphITBIH  MaccuB camojeroB. (OOecreunTb —Cleayronme
BO3MOKHOCTH:
O BbIBOA MH(OPMALMHK O CaMOJIETe 10 HOMEpPY pefica ¢ MOMOLIBIO HHIIEKCA,
W BeIBOJ MH(OPMAIMK O CaMOJIeTax, OTHPABIISIOIIMXCS B TEYSHUE Yaca M0Cje BBEICHHOTO C KJIaBUATyphl BPEMEHH;
W BBIBOJ HHOpPMAIIMH O CAMOJIETAX, OTIPABIISIIOIIMXCS B 33/IaHHBIN TYHKT HA3HAYCHUS;
a

NIEPETPYKEHHYIO OIIEPALUI0 CPABHEHM S, BBIIIOJIHAIOLYI0 CPABHEHUE BPEMEHHU OTIIPABJICHUs IBYX CaMOJIETOB.
Wudopmammss momxHa OBITH OTCOPTHpPOBaHa IO BpEeMEHHM OTHpaBieHusA. Hammcats mporpammy,

JEMOHCTPHPYIOIILYIO BCE pa3paboTaHHbIC JJIEMEHTHI KJIacCOB.

Bapuanr 19
Omnucats KJ1acc «3aIuchy», COAEPKALIMN CIEAYIOIINE 3aKPhIThIE TOJIS:



O damunms, ums;

(]

HOMep Tene(oHa;
U nara pokaeHust (MaCCHB U3 TPEX YHCEIN).
IIpemycMoTpeTh CBOWCTBA IS IOTYICHUS COCTOSHIS OOBEKTA.
Omnucarh KJIacc <«3amKCHas KHIDKKa», COJEpIKAIUi 3aKpbITHI MaccuB 3amuceidl. OOecneyuTh Cleayrolue
BO3MOKHOCTH:
O BbIBOA Ha dKpaH MHPOPMAIMK O YeNOBEKe, HOMep TeedOHa KOTOPOTO BBE/ICH C KIABHATYPHI; €CITH TAKOrO HET,
BBIJIaTh Ha JUCIUICH COOTBETCTBYIOIIEE COOOIICHHE;
O mowck Jr0/IeH, AeHb POXKICHHUS KOTOPBIX CETOIHS MM B 331aHHBIN JICHb;
U nowuck Jrojiei, 1eHb POKIAEHHUs KOTOPBIX OY/IET Ha CIIEAYIOIICH Heaee;
W nowuck Jroaeit, Homep TenedoHa KOTOPBIX HAYMHACTCS HA TPHU 3aJaHHBIX [H(PHI.

4.1.2. TectupoBanue

Tema 1. TexHonorHs paboOTH B BU3yalIbHOI! cpee nmporpammupoBanus. KomnonentHas monens. HTEpdeiicHbIe
KOMITOHCHTBI

Tema 2. O6padotka Tabmmuno# nHbGOopMarmu. ['padhuaeckne Bo3moxuaocTr cpenbl Borland DELPHI. Pa6ota ¢ daitnamu.
O0paboTka coObITHil. MBIIIb U KJIaBHATYypa

Tema 3. TexHoJIOTHS TPOSKTUPOBAHHMS IPUIIOKEHHH. B3anMoqeicTBUsIME NPUIIOKEHUH ¢ 0a3aMu TaHHBIX

Tema 4. ConpoBoxIeHHE IPOTPAMMHOTO NPOAYyKTa. IIpoeKkTHas NeATeTbHOCTh

4.1.2.1. Ilopsipox npoBeeHHsI.

TectupoBaHue NPOXOIUT B INHMCHMEHHOH ()OpME HIM C HCIOJIB30BAHHMEM KOMIBIOTEPHBIX cpenctB. OOydwarommics
MOJTy4aeT ONpeeNéHHOE KOJIMYECTBO TECTOBBIX 3alaHui. Ha BhINONHEHWE BBIAETSETCS (PUKCHPOBAaHHOE BpeMs B
3aBUCHMOCTH OT KOJHMYECTBa 3afaHui. OLeHKa BBICTaBISIETCS B 3aBUCHMOCTH OT NPOIEHTAa NMPABIJIBHO BBIIIOJIHEHHBIX
3amaHuil. TecTupoBaHMe NpPOBOIUTCS MO BapuaHTaM. B kaxnom Bapuante — 10 TecTOBBIX 3alaHUi. 3a KaKIbli
TIPaBWJIBHBIA OTBET Hauucnsercs | 6amn. Mtoro 3a TecTupoBaHne CTYAECHT MOXeET 3apaborats 10 10 Oamios.

Hwoke mpuBeneHsl mpuMepHbIe 3aaanus. [1omHbIH OaHK TECTOBBIX 33laHUH XpaHUTCS Ha Kadeape.

4.1.2.2 Kputepun oneHMBAHUS
OneHKa «OTJHYHO» CTABUTCS, €CJIU o0yuaromuiicss Habpas 86% NpaBUIBHBIX OTBETOB M OoJiee.
OueHka «X0pouIo» CTABUTCS, eciu o0yuaromuiicss Habpain ot 71% 10 85 % npaBHIBLHBIX OTBETOB.
O1eHKA «YT0BJIETBOPHUTEIBHO» CTABHTCS, €CJIM o0ydarommuiicss Habpai oT 56% 10 70% mpaBUIbHBIX OTBETOB.
OneHKa «Hey/I0BJIETBOPUTEIbHO» CTABUTCS, €CJIN 00y4yaromuiicst HaOpan 55% npaBUIIbHBIX OTBETOB U MEHEE.
4.1.2.3. ConepsxaHne OLlEHOYHOI'0 CPeACTBA
3ananue 1:
COBOKYITHOCTB CPEJCTB, C MOMOIIBIO KOTOPBIX IPOTPaMMBI TUIITYTCS, KOPPEKTHPYIOTCA, IPE0Opa3yroTca B MalllHHHbIE
KOJbI, OTJIAXKUBAIOTCA U 3aIlyCKArOTCs, HA3bIBAIOT
(Ot™meThTE OMH NPaBUIBHBIM BapHaHT OTBETA.)
BapuanTt 1 o6omoukoit
BapuanT 2 nporpaMMHOI MOZEIBIO
Bapwuant 3 nuHammudeckoit miatdopmoit

3aganue 2:

W3 npuBeeHHbIX HUXe 3anucei Beiaenute ¢pynkiun CLR:

(OtBet cunTaeTcs BEpHBIM, €CJIM OTMEUYEHBI BCE NIPABUIbHBIE BAPHAHTHI OTBETOB.)
Bapmuant 1 aByxniaroas KOMIHISLHS

BapuanT 2 ynpaBienue Kogom

Bapuanr 3 Moandukanus JHHaAMHYECKON TI1aT(hOPMBbI

3amanne 3

[Tpunoxenne, HaxoAAIIeeCs B IpoLIecce Pa3pabOTKH, HA3bIBAETCS
(OrmeTbTE OAMH NMPAaBUIIEHBII BapHaHT OTBETA. )

Bapmuant 1 npoexrom

Bapuanrt 2 mogynem

BapmuanTt 3 xoHTeitHEpOM

3amanue 4:
Habop Tabnuil JaHHBIX, OMUCHIBAIOIINX TO, YTO OIPEACICHO B MOYJIC, HOCUT Ha3BaHUE



(OT™MeThTE OJIMH MPABUIIBHEII BAPHAHT OTBETA.)
BapuanTt 1 meTanannble

BapuaHT 2 KOMIUIEKCHbIE TaHHBIE

BapuanT 3 MonynbHbIE JaHHBIE

3amanue 5:

OcHOBHBIE YepTbl 00bEKTa ONPEIEISIIOT
(OTmeTbTE OAMH NMPaBUIIEHBII BapUaHT OTBETA. )
BapmuanT 1 xnaccst

Bapmant 2 atpuOyTsI

BapuanT 3 Tunst

3ananue 6:

®OyHKuMK, NpeTHa3HaYeHHbIE A1 00pa00TKM BHYTPEHHUX JTaHHBIX 00BEKTa JAHHOTO KJlacca, HOCSAT Ha3BaHHE
(OTMeTbTE OAMH NMPAaBUIIBEHBII BapUaHT OTBETA. )

BapuanTt 1 meToas!

BapuanT 2 mapkepbl

BapuanT 3 Tunst

3ananue 7:

CneuuanbHble OIS ITaHHBIX, C TIOMOLIBI0 KOTOPBIX, MOKHO YIPABIIATh MOBEICHHEM 00BEKTOB IaHHOTO Kilacca, HOCST
Ha3BaHHE

(Ot™MeTbTE OMH MPABUIIBHBIN BapHAHT OTBETA.)

BapuanT 1 cBoiictBa

BapwuanT 2 criermudukanyn

BapuanT 3 meToas!

3ananue 8:

ITopoxneHHBIN KJIaCC HOCUT Ha3BaHUE
(OtmeTbTE OAMH NMPAaBUIIBHBIN BapHaHT OTBETA. )
BapmuanT 1 pebernox

BapuanT 2 cnencteue

BapuanT 3 nmoromox

3aganue 9:

COBOKYITHOCTB JIOITyCTHMBIX B SI3bIKE€ CHMBOJIOB HOCUT Ha3BaHHUE
(OrmeTbTE OAMH NMPAaBUIIEHBIN BapHaHT OTBETA. )

BapuanT 1 xoHreiinep

Bapuanr 2 andasut

BapuanT 3 meTacTpoky

Banganue 10:

K tunam nanneix DELPHI cnenyet otHecTH

(OtBet cunTaeTcs BEpHBIM, €CIIM OTMECUESHBI BCE MIPABIIIBHBIC BAPHAHTHI OTBETOB.)
BapnanT 1 pa3MepHbIe THITBI

BapuaHT 2 MOyTbHBIE THTIBI

BapuaHT 3 cChIIOYHBIC TUTIBI

3ananue 11:

CLR - 310

(OtMmeTpTE OVMH MPaBUIBHBIN BapHAaHT OTBETA.)

BapuanT 1 o6mes3pikoBas 00bEKTHO-OPUEHTHPOBAHHAS CPE/ia BBITTIOTHEHHS
Bapuant 2 nuHamudeckas matdopma oOpaTHOH CBA3H

BapuasT 3 MeTox KOMITTIEKCHOH 00paboTKH MOTU(DUKAITMOHHBIX JAHHBIX

3ananne 12:



Cnoco0 npesicTaBiIeHUs JaHHBIX HOCUT Ha3BaHHE
(OrmeTbTE OAMH NMPAaBUIIEHBII BapHaHT OTBETA. )
Bapmnanr 1 meton

BapuanT 2 tun

BapuanT 3 mapkupoBka

3ananue 13:

K tunam npunoxennit NET Framework cnenyer otnectn

(OtBer cunTaeTcst BEpHBIM, €CJIM OTMEUEHBI BCE MPABUIIbHBIC BAPHAHTHI OTBETOB.)
BapuanT 1 KoHCOIBHBIE IPUIIOKEHUS

BapuanT 2 MmakpoMeIuiiHble IPUIIOKEHUS

BapuanT 3 Windows-nipritoskeHus

3ananue 14:

Kaxum s13p1xoM sBngercss DELPHI?

(Ot™meThTE OMH MPAaBUIBHBIN BapHAHT OTBETA.)
BapuanT 1 00beKTHO-OPHEHTHPOBAHHBIM
BapuanT 2 anropuTMudecKum

BapuaHT 3 MOIy1bHO-OpUEHTUPOBAHHBIM

3ananue 15:

IIpu komnunsuuu 1L-koxa B MammHHbIN koA CLR BhINONHSAET
(OT™MeThTE OVH MPAaBUIBHEIN BapHAHT OTBETA.)

Bapuant 1 nnenrudukanmto

Bapuanr 2 ayreHTHdUKannIO

Bapuanr 3 Bepudukanmio

Bananuel 6:

Kakwe Tumb! ¢aiiinoB MoryT OBITE OIICAaHBI B 3arosioBke PE32?

(OtBer cunTaeTcst BEpHBIM, €CJIM OTMEUEHBI BCE NPABUIIBHBIC BAPDHAHTHI OTBETOB. )
Bapmant 1 CSW

Bapmant 2 DLL

Bapmnant 3 GUI

Bananuel 7:

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

Bapmnanr 1 xmacc

BapuaHT 2 HHKancysAIuo

Bapmuanr 3 Mmonyns

Bananuel 8:

MHOecTBO 00BEKTOB C OJJMHAKOBBIMU aTpHOYTaMH M TIOBEJICHHEM HOCHT Ha3BaHHE
(O1™MeThTE OMH ITPABUIIBHBIN BapHAHT OTBETA.)

BapmanT 1 ximacc

Bapmuant 2 monynb

Bapuanr 3 xonreitHep

3ananuel9:

C MexaHM3MOM BUPTYaIbHBIX METOJIOB CBA3BIBAIOTCS MTOHATHS

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

Bapuanr 2 nonmudonnzma

Bapuanr 3 nonmumopgusma

3amanne20:



K mporpammubiM anementam si3esika DELPHI cnenyer otHecTu

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

BapuanT 2 xnaccsl

BapuanT 3 Tunst

3ananue:21

CrpykTypa, UcTIONb3yeMas I XpaHEHHs 3JIEMEHTOB 110 IPUHIIMITY: NEPBBIM IIPUIIEN - TOCASIHUM YILed, HOCUT
Ha3BaHHE

(OTmeTbTE OAMH NMPaBUIIEHBII BapHaHT OTBETA. )

BapuanT 1 ctek

BapuanT 2 monyns

BapuanT 3 xoHTeliHep

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

TecTupoBanue (5 cemectp)

3aganuel:

MeTo/ipl, KOTOpBIE MO3BOJISIIOT BEIUYUCIISTH 3HAYCHHUSI MAaTEMaTHUECKUX (YHKINH, COAEPIKHUT KI1acc
(Ot™MeTbTE OMH MPABUIIBHBIN BapHAHT OTBETA.)

Bapuanr 1 Math

Bapmuant 2 Object

BapuanT 3 Scop

Bananue?2:

Ecmm MeTon He BO3BpaIaeT HUKAKOTO 3HAUCHHSI, HEOOXOIUMO yKa3aTh THII
(Ot™MeThTE OVH MPAaBUIBHEIN BapHAHT OTBETA.)

Bapuanr 1 void

Bapwuanr 2 self

Bapmuanr 3 parent

3aganue3:

Oneparop nepenaun ynpasiaenuss DELPHI Hocut Ha3zBaHue
(OrmeTbTE OMH NMPaBUIIBHBIN BapHaHT OTBETA. )

BapuanT 1 return

BapwuanT 2 depend

BapwuanT 3 continue

3ananues:

Hcnonp30BaHNe HECKOJIBKUX METOOB C OHUM M TeM ke UMEHEM, HO Pa3IMYHBIMH TUIIAMH U KOJIMYECTBOM NapaMeTpoB
Ha3bIBAETCS

(OT™MeThTE OMH MTPAaBUIIBHBIN BapHAHT OTBETA.)

BapmuanTt 1 neperpy3koit MeTo10B

BapnasT 2 nMnimukanueit MeTo10B

BapuanT 3 nukiorpaMMoil METOA0B

3aganues:

CooTHolIeHNE MEX/Ty WICHAMH HOCIIEI0BATEILHOCTH, B KOTOPOM KaX/IbIi CIIEAYIOIIHMH YJIeH BHIPAKAETCS yepes
HECKOJIbKO MPEbIAYIINX, HOCUT Ha3BaHUE

(OrmeTbTE OAMH NMPAaBUIIEHBII BapHaHT OTBETA. )

Bapuant 1 nerepmuHHpOBaHHOE

BapmuanT 2 pekyppeHTHOE

BapuaHT 3 nMIIMKannoHHOE

3amanne6:

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

BapuanTt 2 crekoM 3HaueHHI

BapuaHT 3 cTekoM BBEI30BOB



3ananue’:

OO0bekT, TeHepupyronuii HHGOpPMAIHIO 0 "HEOOBITHOM MTPOTPAMMHOM MPOUCIIECTBUH'', HOCUT Ha3BaHUE
(Ot™meThTE OMH MPAaBUIBHEIN BapHAHT OTBETA.)

BapuanT 1 uckmouenue

BapuanT 2 TepMuHan

BapuanT 3 xoHTeliHep

3ananues:

Ecnu none3oBaTens BBEJ BMECTO YHCIIA CTPOKY, TO BOSHUKAET
(OTmeTbTE OAMH NMPaBUIIEHBII BapUaHT OTBETA. )

Bapuanr 1 ommbouHas curyanus

Bapuanr 2 ommbka B mporpamme

BapuanT 3 uckinrouurenbHas CUTyalust

3amanne9:

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

BapuanT 2 xnaccamu

Bapuant 3 o0bekTaMu

3aganuel0:

JIro0oli K0/, KOTOPBIH AOJKEH OBITh 0053aTEIBHO BBINIOJIHEH MIPU BBIXOJE U3 OJI0Ka try, moMeraercsi B 6JI0K
(Ot™meTbTE OMH NPaBUIBHBIM BapuaHT OTBETA.)

BapuanT 1 return

Bapwuanr 2 catch

Bapmuanr 3 finally

Baganuel 1:

Omneparop checked MoxeT mpoBepsTH

(OtBer cunTaeTcsi BEpHBIM, €CJIM OTMEUEHBI BCE MPABUIIbHBIC BADUAHTHI OTBETOB. )
Bapuanr 1 0110k HHCTpYKIMH

BapuaHT 2 KOHKPETHOE BBIpa)KEHHUE

BapmuanTt 3 meton co3nanus Kiacca

Bananuel2:

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

BapuanT 2 Tonbko B Tene System

BapuanT 3 ga, MoxHO

3aganuel 3:

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

Bapmuanrt 1 meton

BapuanT 2 mapxkep

BapuanT 3 cBoiicTBO

3anannel4:

[Ieperpy3ka MeTOJ0B SIBJIIETCS IPOSIBICHUEM
(OT™MeThTE OJIMH MPABHUIBHEIN BAPHAHT OTBETA.)
BapuanT 1 unkancynsnuu

BapuanT 2 nonumopduzma

BapuanT 3 ummmkanun

3amaunels5:

B kakoit pekypcun MeTo/ BEI3BIBAaET ce0s B KaUeCTBE BCIIOMOTATEIBHOTO Yepe3 APYroil BCIIOMOTaTeNbHBIA MeTO?
(OrmeTbTE OAMH NMPAaBUIIEHBIN BapHAHT OTBETA.)

BapuanT 1 B auHamMuyeckoit

Bapuanrt 2 B kocBeHHOHI

Bapuanrt 3 B craTHueckoi



3ananuel 6:

OO0bekT, TeHepupyronuii HHGOpPMAIHIO 0 "HEOOBITHOM MTPOTPAMMHOM MPOUCIIECTBUH'', HOCUT Ha3BaHUE
(Ot™meThTE OMH MPAaBUIBHEIN BapHAHT OTBETA.)

BapuanT 1 uckmouenue

BapuanT 2 TepMuHan

BapuanT 3 xoHTeliHep

3ananuel 7:

K uckIrounTeNpHBIM CUTYaIUsAM CIIelyeT OTHECTU

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

BapuaHT 2 HeXBaTKy AOCTYIHON MaMsATH

BapuaHT 3 HONBITKY OTKPHITH HECYIIECTBYIOIIHN (haiin

Bamannel 8:

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

BapuanT 1 Detect

Bapwuant 2 Main

Bapmuanrt 3 System

3aganuel9:

VYnpaenenue o6padotkoii nckimouenuii B DELPHI ocHOBBIBaeTCs Ha MCIIOJIB30BaHUH OTlEpaTOpa
(Ot™MeTbTE OUH MPABUIIBHBIN BapHAHT OTBETA.)

BapuanT 1 get

Bapuanrt 2 try

Bapmuanr 3 break

Bananne20:

Kaxkas dopma onepatopa unchecked mo3BonsieT ”THOPUPOBATH HEPETIOTHEHUE AJIS 33JAHHOTO BBIPKEHHUSA?
(Ot™MeTbTE OMH MPABUIIBHBIN BapHAHT OTBETA.)

Bapnast 1 KoHCTpyKTHBHAs

Bapmuanr 2 oneparopHas

Bapuant 3 MmonynbHas

Bananue2l:

K cocraBnsronimM 9acTsM CIUCKa ITapaMeTpoB METOIA CIIEAYET OTHECTH

(OtBet cunTaeTcs BEpHBIM, €CIIM OTMECUESHBI BCE TIPAaBIIIHHBIC BAPHAHTHI OTBETOB.)
BapuanT 1 Tun naHHbIxX

BapuanT 2 meton

Bapwuanr 3 unenrudukatop

3aganune2?:

[Ipu nepenade mapameTpa 1o 3HAYCHUIO METOJ MOJTydaeT
(OT™MeThTE OMH MTPAaBUIIBHBIN BapHAHT OTBETA.)
Bapmanrt 1 perunku napameTpos

BapuasT 2 Mogynu napameTpoB

BapuanT 3 xonuu napameTpoB

3ananue23:

Jlnst reHepayn UCKITIOYEHUS! TPOTrPaMMHCTOM HCTIONB3YETCs OllepaTop
(OrmeTbTE OAMH NMPAaBUIIEHBIN BapHaHT OTBETA. )

BapmanTt 1 depend

BapmuanT 2 throw

Bapwuanr 3 conclude

IIpaBunbnbie oTBeTH: 1-1, 2-1, 3-2, 4-2, 5-1, 6-2, 7-3, 8-1, 9-1, 10-2 11-2, 12-1 13-2, 14-3,15-3,16-1, 17-1, 18-1, 19-3, 20-
2,21-1,22-2 23-1

4.2. OueHOYHBIE CPEICTBA MPOMEXKYTOUHOI aTTeCTAlNU

ITo mucruIuIMHE TPETyCMOTPEH dK3aMeH. DK3aMeH MPOXOAWT Mo OwmiertaM. B kaxmom Owsere OAWH TEOPETHUECKUN
BOIIPOC M OJHO MPAKTHYECKOE 3aJaHre. JK3aMEH IPOBOJAUTCS B YCTHOW / MUCBMEHHOW WM KOMITBIOTEpHOU (opme.



OueHnBaeTcsl BIAACHHE MaTepUaloM, €0 CHCTEMHOE OCBOCHHE, CIIOCOOHOCTb MPUMEHSTHh HYXXHBIC 3HAHHA, HABBIKH U
YMEHUSI IPU aHAIN3€ MPOOIEMHBIX CUTYaluil U PEIICHNH MPAKTHUECKUX 3aTaHHUMH.

4.2.1. YcTHBIH 0TBeT

4.2.1.1. Ilopsigox nmpoBeaeHHs.

ITpomexyTouHass arrecTanysi HaleJIeHA Ha KOMIUICKCHYIO MPOBEPKY OCBOCHHS AWUCHUIUTMHBEL OOydarommiics
moimy4yaeT Bompoc(bl)/3amaHue(s) W BpeMs Ha TOATOTOBKY. [IpoMexyTodHas aTTecTamus IIPOBOAWUTCS B YCTHOM,
MIMCBMEHHON WJIM KOMIBIOTEpHOI (popme. OneHNBaeTCs BIaJeHUE MaTEpPHAIOM, €r0 CUCTEMHOE OCBOCHHE, CIIOCOOHOCTH
TIPUMEHSTH HY)KHBIC 3HaHUsI, HABBIKM ¥ YMEHHS IIPU aHaJIM3€ IPOOJIEMHBIX CUTYalui U PEIICHUH MPAKTHYECKHUX 3adaHHH.

4.2.1.2. Kpurepuu oneHuBaHus.

OneHka «OTJIHYHO» CTABUTCH, ecad O0ydawoluuiics MPOAEMOHCTPHUPOBAI BCECTOPOHHEE, CUCTEMAaTHUYECKOe U
riy0okoe 3HaHWE Y4eOHO-IPOrPaMMHOrO Marepualia, yMEHHE CBOOOJHO BBINOJHATH 3aJaHusl, IPELyCMOTPEHHBIC
MIPOrpaMMOM, YCBOMJI OCHOBHYIO JINTEPATYPY U 3HAKOM C JOIOJIHUTENBHOMN JUTEPATYPOH, pEKOMEHIOBAHHON MPOrpaMMoin
JVCIUTUIMHBI, YCBOWJI B3aMMOCBSA3b OCHOBHBIX MOHSTHH IUCHUIUIMHBI B MX 3HAUEHWHU Ul mpuoOpeTaeMoi mpodeccun,
MIPOSIBAJI TBOPYECKUE CIOCOOHOCTH B TIOHUMAaHHH, U3JI0KEHUHU M MCIIOIb30BaHNH y4eOHO-TIPOrPaMMHOTO MaTepHaa.

OneHka «X0poLIo» CTABUTCS, eCJIM 00y4aloLuiics TpoAeMOHCTPUPOBAT HOJIHOE 3HAHUE y4eOHO-TIPOrPaMMHOTO
MaTepraia, YCHEIIHO BBINOJHWI TPEIYCMOTPEHHBIC IPOTpaMMOW 3aJaHus, YCBOWJ OCHOBHYIO JHTEpaTrypy,
PEKOMEHIIOBaHHYIO NIPOTPAMMON AWUCIMIUIMHEL, TTOKa3all CHCTEMAaTHYECKNI XapaKkTep 3HAaHWH M0 JTUCLIUILIMHE U CIIOCOOeH
K UX CaMOCTOSTEJFHOMY IIOTIOJHEHUIO W OOHOBJICHHIO B XOJ€ AalbHeWIIeld yueOHOH paboThl M THpodheccCHOHATHHOM
JeSITeTbHOCTH.

OneHka «yIOBJETBOPUTEJIbHO» CTABHUTCH, €CJH O0y4aromuiicsl MPOJAEMOHCTPUPOBAI 3HAHHE OCHOBHOIO
y4eOHO-POrPAaMMHOT0 MaTepuajia B 00beMe, HEOOXOAUMOM JUIs JalbHEHINeH ydueObl WM TMPEACTOSAIICH pPabOThHl MO
npodeccuu, CrpaBuiCsS C BBIMOJHEHUEM 3a/laHU, MPEAyCMOTPEHHBIX MPOrPaMMOM, 3HAKOM C OCHOBHOH JIHMTEpaTypow,
PEKOMEHIIOBAaHHOH MPOTPaMMOW JUCHUIUIMHBI, JOMYCTHJ IOTPEHIHOCTH B OTBETE HAa 5K3aMEHE W IPH BBHIIOIHCHUH
9K3aMCHAIlMOHHBIX 3a/JaHWH, HO o0JazaeT HEOOXOOMMBIMH 3HAaHMAMH [UII WX YCTPAaHEHUs NOJ PYKOBOJCTBOM
IIPEroAaBaTeIs.

OueHka «HeyJIO0BJIETBOPHTEIBHO» CTABHMTCS, €CJIM O00Yy4aloUIUiics MPOAEMOHCTPUPOBAT 3HAHHE OCHOBHOTO
y4eOHO-TIpOTpaMMHOTO MaTepuasna B 00beMe, HeOOXOAMMOM Ul JalbHEHIIed ydeObl W mpencrosmieid paboTsel 10
npodeccuu, CrpaBHiCS C BBINOJHEHHEM 3a/laHHi, MPEAyCMOTPEHHBIX MPOTPaMMOM, 3HAaKOM C OCHOBHOH JHTEpaTypoH,
PEKOMEHJOBAaHHON NpPOTrpaMMON AWCIMIIMHBI, JOIMYCTHI IOTPEIIHOCTH B OTBETE€ Ha SK3aMEHE U IPU BBINOIHEHHH
9K3aMCHAIIMOHHBIX 3a/laHMH, HO o0JlazaeT HEOOXOJMMBIMH 3HAaHMSAMHU JUIi HMX YCTPAaHEHUs MOA PYKOBOJCTBOM
IpernoiaBaTes.
4.2.1.3. OueHo4yHblIe CpeaACcTBA.

Bonpocs! 1J1s1 yCTHOr0 MJIM NHCHMEHHOT0 0TBETa HA IK3aMeH
1. Cuctema nporpamMmupoBaaus DELPHI.
2. CTpyKTypa IporpaMMBl, 3JIEMEHTHI si3bIKa (ayipaBut). [loHsTHE THIIA TaHHBIX.
3. Onepannu (apudmeTndeckue, Joruueckrue) Ha tumnax. Crannaptaele GyHKIMH. BoipakeHus.
4. Ipouetypsl KOHCOJIHLHOTO BBOJA M BBIBO/IA, YIIPABICHNE BBOIOM-BBIBOJOM. Omeparop
npucsanBanus. COBMECTHMOCTD
T10 TIPHCBAaUBAHUIO.
5. YcnosHslit oneparop. OnepaTtop MHOXKECTBEHHOTO BETBIICHUS (BBIOOPA).
6. LIUKIIBL: ¢ TIpeAyCIOBHUEM, C IOCTYCIOBUEM, C TAPAMETPOM.
7. CTpyKTypUpOBaHHbBIE TUIIBI JaHHBIX. JIMHElHbIe MaccuBEI. [Ipumepsl 3a1a4.
8. CTpyKTypHpOBaHHbIE TUIIBI JaHHbBIX. [IByMepHble MaccuBbl. [IpuMepsl 3a1a4.
9. AITOpUTMBI TIOUCKA B MacCHBE.
10. ATropuTMBI COPTHPOBKH MACCHUBOB.
11. KoMOMHNpOBaHHEIH TN JaHHEIX (3amucH). OrepaTtop MpuCOeAHMHEHHS. 3allUCH C BApHaHTaMU.
ITporpammupoBanne
THUIIOBBIX aJITOPUTMOB 00PAOOTKH 3aIMCEH.
12. IoanporpaMmsl. OCHOBHBIE CITOCOOB! TIepeady MapaMeTpoB B IOIPOrpaMMy, UX CPAaBHEHHE.
13. [oanporpaMmsel. O61acTh BUANMOCTH. JIOKaJIbHBIE U II100ANIBHBIE UIEHTU(HHUKATOPHI.
14. PexypcuBHble noanporpaMmsl. O61acTh NCTIOIB30BAHMS.
15. Moxyns. O6mas cTpykrypa Moay . KoMOusus 1 NogKIIouYeHIe MOy IS,
16. Ykazarenu u TMHaAMU4ecKas NaMsITh. JJuHaMU9YecKrne iepeMeHHBIE.
17. CBs3aHHBIE CITUCKH.
18. Ouepenu. Crekn.
19. @aiinossie Tunbl. OOITHE TPOTIETYPHI IS padbOTHI ¢ daiinamu. KoMmoHeHTHbIE
(TUnIU3UpOBaHHEIE) (BaIIbL.
20. TexcroBble ¢aiinbl. TekcT-opHeHTHPOBaHHBIE MPOLEeAYpPHl U GyHKIUK. THHOBBIE 38124,
21. IIpsiMoii M TocIe0BaTENbHBIN AOCTYIT K KOMIIOHeHTaM (aiiia. [Iponenypsl n GyHKIMH, OPUESHTUPOBAHHBIE HA
NIPSIMOM JTOCTYT K KOMIIOHEHTaM (aiiia.
22. Iounck B TuMU3upoBaHHEIX (aiax. CopTrpoBka (GaiiioB (Ha MpUMepe OJJHOTO U3 METOOB).
23. TunmsupoBaHHbIe (aiiibl. Daitiiel 3anuceil. TUIIOBBIE aNTrOpUTMBI 00PaOOTKH.



24, Crangaptaeiid Moaysb Graph. OCHOBHBIE IpOLIEYPHI U (HYHKITHH.

25. Crangaptaeiid Moayib Graph. CoxpaHeHne U BbIlada H300paKEHUH Ha dKpaH.

26. OCHOBHBIE TIOHATHS 00BEKTHO-OPHUEHTHPOBAHHOTO TPOTPAMMHUPOBAHUSI.
4.2.2. IIpakTH4YecKOe 3a1aHHe

4.2.2.1. Ilopsigox nmpoBeaeHHs.

[TpakTHdyeckne HaBBIKM TPOBEPSIOTCS IYyTEM BBIMOJHEHUS OOYJaIOMIMMUCA MPAKTUYECKUX 3aJaHUH B yCIOBHSX,
MOJHOCTBIO WJIM YacCTHYHO TNPHOJNVKEHHBIX K YCIOBUSM NpodeccHOHaNBHON aesTenbHOCTH. I[IpoBepsieTcsi 3HaHME
TEOPETHYECKOTr0 Marepuala, HeoOX0AUMOe JUIsS MPAaBUIILHOTO COBEPILICHUSI HEOOXOIUMBIX NEHCTBUH, YMEHHE BBICTPOUTD
MIOCJIEI0BATENILHOCTD ICHCTBUI, IPAKTUYECKOE BIaJICHNE MPUEMAaMHU U METOJaMH PELICHUs MPO(ECCHOHANBHBIX 33/1a4.

4.2.2.2. Kpurepun oneHUBaHUSA

OneHkKa «OTJIMYHO» CTABUTCS, €CJIM 00YYAIOIIMIACS TPOIEMOHCTPUPOBAJ BBICOKUI YPOBEHb OCBOCHHS HABBIKOB,
JOCTATOYHBIN JUIsl YCIIEIIHOTO PEeIleHHUs 3a1a4 NPoPeCcCUOHATBLHON AesSTeIbHOCTH.

OueHka «XOpoIIO» CTABMTCS, €CJIM 00yYaIoLHUiics TPOJEMOHCTPUPOBAI XOPOLINM YPOBEHb OCBOCHMSI HABBIKOB,
JOCTaTOYHBIN JJIS peIIeH st OOMbIIeH YacTH 3a1a4 PO eCCHOHATBHOM esSTeTHHOCTH.

OueHka «yIO0BJETBOPHUTEJIbHO» CTABUTCH, €CJAU O0y4aloUIMICA MPOJEMOHCTPUPOBAT YIOBIECTBOPUTEIbHBIN
YPOBEHb OCBOCHUSI HABBIKOB, TOCTATOYHBIHA AJISI PELICHUS OTACIbHBIX 3a4a4 NPOPEeCCHOHATBHON e TEIbHOCTH.

Ouenka «HEeyI0BJETBOPUTEIbHO» CTaBUTCH, ecJIu o0yyarommiics IIPOJIEMOHCTPUPOBAIL
HEYAOBJICTBOPUTENIBHBI ypPOBEHb OCBOCHHS HAaBBIKOB, HEIOCTATOYHBIA [UIl pEIICHHS 3anad MNpodecCHOHATHHOU
JeATETLHOCTH.

4.2.2.3. ConepsxaHne OLIECHOYHOI0 cpecTBA
3anaya 1
Hanummre KOHCOJNIBHYIO IporpamMMmy, B KOTOPYIO IOJb30BaTeNlb BBOAUT C KIaBHATYyphl JBa 4ucia. A mporpaMma
CpPaBHUBAET J[Ba BBEICHHBIX YHCJIA U BBIBOAUT HAa KOHCOJIb PE3YNbTaT CPAaBHEHUS ([]Ba YUCIIA PAaBHBI, IEPBOE YUCIIO OOJIBINE
BTOPOTO WJIM TIEPBOE YHCIIO MEHBIIIE BTOPOTO).

Bagauva 2

HammmmTe KOHCOMBHYIO IPOrpaMMy, B KOTOPYIO ITOJI30BaTENb BBOAUT C KJIABHATYpPhI YUCi0. Ecin 4nucino ogHOBpeMEHHO
6ompme 5 u mensme 10, To mporpamma BeBomuT "Umcnmo Gompmie 5 u meHsme 10". MHaue mporpaMma BBIBOIUT
coobmenne "HeusBecTtHoe uncio'.

3agaua 3

HanunimTe KOHCOJIBHYIO IPOrpaMMy, B KOTOPYIO MOJIb30BaTeb BBOAMT C KJIaBHATYphl yucio. Ecnu yucno aubo pasHo 5,
6o paBHo 10, To nmporpamma BeiBomuT "Hucno nmmbo paBHo S5, 1160 paBHo 10". MHave mporpaMma BBIBOAUT COOOLICHUE
"HeusBecTHoe uncio".

3anaua 4

B Oanke B 3aBUCUMOCTH OT CYMMEBI BKJIaga Ha4YHCJIIEMBINA MPOUECHT 10 BKJIIAAY MOXKET OTJIMYAThCA. Hanumure KOHCOJIbHYIO
IIporpaMMy, B KOTOPYIO IMOJB30BaTENb BBOJUT CyMMy Bkiazna. Ecim cymma Bkiaga mensie 100, To Haumcnsercs 5%.
Ecmu cymma Briraga ot 100 go 200, To Hauucisetcs 7%. Ecnu cymma Briaga 6ombine 200, To Hagucnseres 10%. B koHie
IIporpamMma J0JDKHA BEIBOJUTH CYMMY BKJIa/Ia ¢ HAYMCIIEHHBIMHU TIPOIICHTaMHU.

Bagada 5

W3mennm npenpiayniyto 3agady. JomyctuM, 6aHK MepHOIUUECKH HAYUCISIET 110 BCEM BKJIaJaM KPOME HPOLEHTOB OOHYCHI.
W, nomycTuM, ceifyac GaHK peIIni JOHAYMCIUTh 0 BCEM BKJIaJaM 15 eMHMIl BHE 3aBUCUMOCTH OT UX CyMMBI. M3MeHuTe
IIpOrpamMMy TakHM 00pa3oM, 4ToObI K (pUHATIBHON CyMe JOUNCIISUTUCH OOHYCHI.

3anayda 6

Hanwmmre KOHCOJBHYIO NpOTpaMMy, KOTOpas BBIBOJMT IIONB30BaTeNi0 coobuieHue "BBegute HOMeEp OIEpariuu:
1.Cnoxenne 2.Brruntanue 3.YMHOxeHWe". PamoMm ¢ Ha3BaHMEM KaIOW omepaluu yKa3aH ee HOMEp, Halpumep,
onepanurs BbIYUTAHUA UMEECT HOMED 2. HyCTL TMOJI30BATE/Ib BBOJAUT B IpOrpaMmMy HOMEpP OIi€palnnu, 1 B 3aBUCUMOCTU OT
HOMCECpa orepanru nporpaMmma BEIBOAUT €EMY Ha3BaHUEC OICpaluu.

Bagaua 7

W3mennTe npeaplymnyro nporpaMmy. IlycTs moss30BaTenh KpoMe HOMepa OIepaliiy BBOJUT ABA YHCIA, U B 3aBUCHMOCTH
OT HOMEpa OIepaluy C BBEJCHHBIMH YHCIIAMHU BBIIOJHSIOTCS ONpEJeNeHHbIE ACHCTBUS (HampuMep, IpH BBOJAE 4Hcia 3
YHCIIa YMHOXKAIOTCs ). Pe3ynbrar onepanny BEIBOAUTHCS Ha KOHCOJb.

3anaua 8

3a Kaxabli Mecsl OaHK HAYMCIAET K CyMMe BKJIaza 7% OT cyMMbl. Hanwmmre KOHCOJBHYIO HPOTpamMMy, B KOTOPYIO
TIOJIB30BATEIb BBOAUT CyMMY BKJIaJa U KOJHNYECCTBO MECAILECB. A 0aHK BBIYHCIISIET KOHCYHYIO CYMMY BKJIaga C Y4E€TOM
HAYUCJICHUA ITPOLICHTOB 3a Ka)K}IBIﬁ MeECs.

JIy1st BBIYHCTIEHUS] CYMMBI C YU9€TOM MPOIIEHTOB MUCTIOB3yiTe UK for. /Iy BBoJa CyMMBbI BKJIaia UCTIONB3YHTE BRIpOKEHUE
Convert.ToDecimal(Console.ReadLine()) (cymma Bkiiaga Oyaet npenctasisaTh Tum decimal).

3amaya 9

3a KaXIbli Mecsl 0OaHK HAYMUCISET K cymMMe BkIaaa 7% oOT cyMmMMbl. HamuimuTe KOHCONBHYIO MPOTpaMMy, B KOTOPYIO
I0JIb30BaTENb BBOAUT CyMMY BKJIQJa M KOJIMYECTBO MecsleB. A OaHK BBIYHMCISAET KOHEYHYIO CYMMY BKJaJa C Y4ETOM
HAYMCIICHUS ITPOLIEHTOB 32 KXKIBIA MecsI.

Jlnst BBIUMCIICHUS CyMMBI C Y4€TOM MpPOLEHTOB Hcmoib3yiTe muka while. J1s BBoja cyMMBI BKJajga HCIOJIB3YHTE
BeipaxkeHne Convert.ToDecimal(Console.ReadLine()) (cymma Bkinaga Oynet npeactasisite Tun decimal).

3anaya 10



HanmmuTe nporpaMMy, KOTOpast BBIBOAUT HA KOHCOJIb TAOJIHILy YMHOXKEHUS

3amaya 11

Hammmute nporpaMmy, B KOTOPYIO NOJb30BATEIb BBOAWT JABA UHCIIA W BBIBOAWT PE3ylbTaT MX yMHOXxeHHA. Ilpu sTom
IIporpamMMa JOJDKHBI 3alpalINBaTh y MOIb30BATEINs BBOJ, YHCEI, TOKa 00a BBOJMUMBIX YHCIIA HE OKaXYTcs B fuana3oHe ot 0
1o 10. Ecnn BBenmeHHBIe uncia okaxytces Oonpmie 10 mmm menpine 0, TO mporpaMma JOJDKHA BBIBECTH ITOJB30BATEIIO O
TOM, YTO BBEACHHBIEC YHCJIA HEJOMYCTHMBI, H ITOBTOPHO 3alPOCHTh Y IONB30BaTElNsl BBOJ IBYX uducel. Eciaym BBeAeHHbIE
Yuca npuHauIexar quanasony ot 0 1o 10, To mporpaMma BBIBOJUT pe3yiIbTaT yMHOKEHHUSL.

Jlyis opraHu3aiuy BBOJIa YHUCEI UCIONB3yiTe OecKOHeUHbIH nnki while u onepaTtop break.

11. ITocTpouTh cUCTEMY KJIACCOB ISl ONMUCAHUS IUIOCKUX T€OMETPHYECKUX (QUIYyp: Kpyra, KBajapaTa, IpsIMOYTOJbHHKA.
[IpexycMoTpeTh METOMBI AJIsI CO3aHUSI OOBEKTOB, MEpEMEIICHHs Ha IUIOCKOCTH, U3MEHEHHMsl pa3MepoB M IIOBOpOTa Ha
3alaHHBIN YTOJL

12. IlocTpouth ommcaHue Kiacca, cojepikaiiero uHQopMmanuio 0 HOYTOBOM ajpece opraHusanmu. IIpemycmorpersb
BO3MOXKHOCTb Pa3JieIbHOTO M3MEHEHHMS COCTaBHBIX YacTeH afipeca, CO3AaHUsI U YHHITOKEHUS OOBEKTOB 3TOTO Kiacca.

13. CocTaBuTh OmMMCaHME Kiacca Ul MPEACTaBICHUS KOMIUIEKCHBIX YHCEN ¢ BO3MOKHOCTBIO 3aIaHUs BEUICCTBEHHON U
MHHUMOH YacTell kak umcinamu TunoB double, Tak u memsiMu guciamu. OOecTIeYNTh BBITOTHEHHE OTEpPAUi CIIOXKCHHUS,
BBIYUTaHNS U YMHOKEHHS KOMIUIEKCHBIX YHCEL.

14. CoctaBuTh ONMUCAaHKE Kiacca st paboTHI ¢ HEHBIMA CITUCKAaMH CTPOK (CTPOKH MPOU3BOIBHOM IJIMHEI) € OTIEpalusIMU
BKIIOUCHHS B CIIHCOK, yJaJCHUS M3 CIMCKA 3JIEMEHTAa C 33JaHHBIM 3HAYCHHWEM MAaHHOTO, yOAJCHUS BCETO CIHCKA HIIH
KOHIIa CITMCKa, HAUYWHAs C 33aHHOTO AJIEMEHTA.

15. CocraButh ommcaHue Kiacca Jisi OOBEKTOB-BEKTOPOB, 3a/JaBaEMBbIX KOOpPAWHATAMU KOHIIOB B TPEXMEPHOM
npocrpancTBe. OOeCeunTh Onepanny CIOXKEHUS U BBIYUTAHHS BEKTOPOB C MOJYYEHHEM HOBOTO BEKTOpa (CYyMMBI HIIH
Pa3HOCTH), BBIYMCIICHUS CKAJIIPHOTO NMPOU3BEACHNUS IBYX BEKTOPOB, AJIHHBI BEKTOPA, KOCHHYCA yIa MEXAY BEKTOpaMHu.
16. CocTaBuTh OnMcaHHUe Kiacca MPsIMOYT'OJILHUKOB CO CTOPOHAMHU, MapajuielbHBIMH OCsSM KoopauHat. [IpemxycMorpersb
BO3MOXKHOCTh MEPEMEIIEHHUA MPSMOYTONbHUKOB Ha IUIOCKOCTH, W3MEHEHHS pPa3MEepOB, IOCTPOCHHS HAaWMEHBILIETO
MIPSMOYTOJIBHUKA, COAEPXKAIIETO J(Ba 3aaHHBIX HPSMOYTOJNBHHWKA, W IPSIMOYTOJBHHKA, SBISFOIMIETOCS OOIIel 9acThio
(mepeceyeHNEM) IBYX NPSAMOYTOIBHUKOB.

17. CocTaBuTh ONMHMCaHHWE Kiacca A ONpPEAETICHUs OJHOMEPHBIX MAacCHBOB IIEbIX ducen (BekTopoB). IIpemycmoTpers
BO3MOXKHOCTh OOpAIeHHsI K OTAEIFHOMY 3JIEMEHTY MacCHBa C KOHTPOJIEM BBIXO/A 3a MPEZCIbl HHAEKCOB, BO3MOXHOCTh
3aJaHusl IPOU3BOJIBHBIX TPAHUII HHAEKCOB IIPH CO3/1aHUN 00BEKTa M BBIOJIHCHHUS ONEPAIM MTOIEMEHTHOTO CIIOXKEHHS U
BbIYHMTaHUA MaCCUBOB C OAMHAKOBBIMU I'PpaHUIIaMU UHACKCOB, YMHOXCHUA U JCJICHUA BCEX DJICMCHTOB MaCCHUBa Ha CKaJip,
neyaty (BbIBOJIA HA 9KPaH) HJIEMEHTOB MacCHBa 110 MHJIEKCaM M BCETO MacCHBa.

18. CocraBuTh ONMCcaHue Kilacca JUisl OIpeeNICHHs] OAHOMEPHBIX MaCCUBOB CTPOK (PUKCUPOBAHHOM JJTHHBIL.
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Tpunoorcenue 3
K paboueli npozpamme OUCYUNTUHBL (MOOYIs)
b1.B.JIB.03.01 IIpoepammuposanue na JIEJIOU

Ilepeyenb HH(OPMALIMOHHBIX TEXHOJIOIMii, HCNIOJb3YeMbIX /ISl OCBOCHHMS AUCHUILIMHBI (MOAYJIS), BKJIIOYAs
nepeyeHb MPOrpaMMHOro odecnevyeHust 1 HHYOPMALMOHHBIX 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 obpa3oBaTensHON Mporpamme: 2023

OcBoeHHE IUCHOUIUIMHBI (MOIYIS) MpPEAIoaraeT HCIONb30BaHUE CIEAYIOMIEr0 MPOTrPaMMHOTO OOecledeHus U
nH(pOPMAIMOHHO-CIIPABOYHBIX CUCTEM:
Office Professional Plus 2010
GIMP
Inkscape
Notepad ++
Python
Lazarus
OnektponHas 6ubaroTeuHas cucrema «ZNANIUM.COM»
OnekTpoHHas 6ubaroTeuHas cucreMa M3narenscTBa «JIaHb»
OnexTpoHHas 6ubmoTeyHas cucreMa « KOHCYJIbTaHT CTY/AECHTa



