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Conep:xanue

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

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

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

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

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

4.2. ConeprxaHue QUCIHILTAHBI (MOTYJIs)

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

6. @OHZ OLIEHOYHBIX CPEICTB MO AUCIUILTHHE (MOIYIIIO)

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

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

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

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

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

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

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

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



IIporpammy aucuuIUMHEI paspabotan(a)(n) momeHt, k.¢pus.-maT.H. YcmanoB W.T. (Kadempa marematnkn u
TIPUKIaIHONW HHPOPMATHKH).

1. IlepeyeHr mNJIAHMPYEMBIX Ppe3yJIbTATOB OOy4YeHUS] MO JMCUHUILIMHE (MOJYJI0), COOTHECEHHBIX ¢
IJIaHUPYeMbIMHU pe3yJjbTaTamu ocBoenuss OIIOII BO

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

HIngp Pacmugposka
KOMIIeTEHIIUH npuodpeTaeMoil KOMIETEeHIMHU
IK-2 CriocoOeH OCYIIECTBISTh TECTUPOBAHUE KOMIIOHCHTOB HH(POPMAIIMOHHBIX CHCTEM
K-2.1 3HATH TEXHOJOTHH TECTUPOBAHNS KOMITIOHEHTOB HHPOPMAITUOHHBIX CUCTEM
[K-2.2 [YMeTh OCcyIIecTBIATh TECTUPOBAHNE KOMIIOHEHTOB HHPOPMAITIOHHBIX CUCTEM
IK-2.3 BrasieTh Cl10COOHOCTHIO OCYIIECTBIATh TSCTUPOBAHHE KOMIIOHCHTOB HH()OPMAIIMOHHBIX CHCTEM
I1K-5 CriocoOeH MPUMEHSATh CUCTEMHBIH MOIX0 U MATEMAaTUICCKUE METOIbI B (hOPMAITU3AIIHH PCIICHHUS

ITPUKJIAIHBIX 3a/1a4, B TOM YHCJIC MHTCJUICKTYaJIbHbIX

IIK-5.1 3HATH OCHOBEI CHCTEMHOTI'O noaxoaa 1 MaT€MaTU4CCKUX METO0OB B (1)OpMaJ'II/ISaI_[I/II/I pemeHun
ITPUKJIAIHBIX 3a/1a4, B TOM YHCJIC MHTCJUICKTYaJIbHbIX

IK-5.2 YMeTh MIPUMEHATh CHCTEMHBIN ITOJIX0l K MaTEMAaTHYECKHE METOBI B (POPMaIN3aliy PEIICHUS
MIPUKITaAHBIX 3371a4, B TOM YHCJIC HHTEIUIEKTYaIbHBIX

TIK-5.3 Brnageth CcHOCOOHOCTBIO TPHMEHSATh CHCTEMHBIH IMOIXOA ¥ MaTeMaTHYSCKHE METOABI B
(hopManmu3aIuy pelieHus MPUKIAIHBIX 3a7a9, B TOM YUCIIE HHTESIUICKTYaTbHBIX

OO0yuyaromnuiics, OCBOMBIINHN JUCIUTUIHHY (MOIYJIb):

JlomKeH 3HaTh:

cucremy mnporpammupoBanus Ha JEJIOU; npuHmMIB pa3paboTKH MpOTrpaMM; NpPUHIMIEI aBTOHOMHOH H
KOMIUIEKCHOH OTIAJKH U TECTUPOBAHUS IIPOTPaMM;

OCHOBBI CHCTEMHOT'0 ITOJIX0/1a U MaTEMaTHYECKMUX METOJI0B NpH IporpaMMuposanuy Ha JJEJION.

JoixeH ymeTb:

pa3pabaTbhIBaTh alNrOpUTMbI PEHICHUS M MPOrpaMMHpPOBATh 3aJadll 0OpabOTKM NaHHBIX B MPEAMETHOH 007acTH,
pa3pabaThIBaTh MPOEKT TECTUPOBAHMS IIPOTPAMMBI;

MPUMEHSTH METOABI CHCTEMHOTO ITOJIX0Aa M MAaTEMAaTHYECKUX METOJI0OB IPU PEIICHUH PUKIAJIHBIX 3a/1a4.

JlomxeH BIaieTh:

HaBBIKAMU OCYIIECTBICHUS TECTUPOBAHUS IIPOTPAMM;

HaBBIKAMHU CHCTEMHOTO MOJX0/a ¥ MaTeMaTUIECKUX METOJI0B B (hOpMaNIM3AIIK PELICHNS IPUKIATHBIX 3a1ay.

2. Mecro aucuumiaunsl (MoayJs) B crpykrype OIIOII BO

Jannas aucummauHa (Moayib) BimoueHa B pasmen "b1.B.JIB.01.01 Jucuumiwabl (MOgynu)" OCHOBHOM
nmpodeccrnoHanbHOI o0pazoBaTenbHOM mporpammsl 09.03.03 "Ilpukmagnas madopmaTtuka ([Ipuxnagnas nHDOpMaTHKa B
9KOHOMHKE)" M OTHOCHUTCA K AWCIUIUIMHAM II0 BBIOOPY M dYacTH, (OpPMHPYEMOH yYacTHHKaMU 0Opa30BaTEeIbHBIX
OTHOLIEHMH.

OcBaunBaeTcst Ha 2 Kypce B 4 cemecTpe.

3. O0beM AUCHMILUIMHBI (MOAYJISI) B 32a4€THBIX €IMHMIAX C YKA3aHMEM KOJIHYeCTBA YacOB, BblJAEJEHHBIX HA
KOHTAKTHYI0 padoTy o0y4yalomuxcsi ¢ mpemnojgasarejeM (M0 BHAAM y4eOHBIX 3aHATHI) 1 HA CAaMOCTOATEIbHYIO
padoty o0y4arommxcs

OO6m1ast TPyAOEMKOCTh TUCIMIUIMHEI COCTaBIAeT 4 3aueTHHIX(bIe) enuanl(pl) Ha 144 gaca(oB).

KonrakrtHast pabdora - 48 waca(oB), B TOM uHcie JieKnuu - 16 yaca(oB), nmpaktudeckue 3auitust - 0 gaca(oB),
nabopaTopHbIe paboThI - 32 yaca(oB), KOHTPOIb CAMOCTOSTENEHOUW PaboTHI - 0 yaca(oB).

CamocrostenbHas pabota - 60 gaca(oB).
KonTtpoms (3a4ér / 3x3ameH) - 36 yaca(oB).

CDopMa MPOMEKYTOYHOT'O KOHTPOJISL AUCHUITIJIMHBI: 9K3aMCH B 4 CCMECCTpPE.

4. Copep:xkaHue IMCHMILUIMHBI (MOAYJIsl), CTPYKTYPHPOBaHHOe M0 TemaMm (pa3zejaM) ¢ YKa3aHHEM
OTBEJICHHOI0 HA HAX KOJINYeCTBA aKaJeMHYeCKHX YaCOB U BH/A0B Y4eOHBIX 3aHATHI



4.1 CTpyKTypa 4 TeMATHYECKHUIl MJIaH KOHTAKTHOW H CAMOCTOSITEJIbHOI PadoThI MO TUCHUNJIHHE (MOIYJTI0)
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Tema 1. TexHoMOTHS pabOTH B BU3YabHOH cpelie
1. |mporpammupoBanus. KomnonenrHas mozpens. Mutepdeiicubie | 4 4 0 8 16
KOMITOHCHTBI
Tema 2. O6paboTka TabnuuHol nHpopmanmu. ['paduueckue
2. [Bo3moxHocTH cpeabl Borland C++. Pabota ¢ ¢aitnamu. 4 4 0 8 14
OOpaboTka coObITHIl. MBIIIb U KJIaBHATYpa
3 Tema 3. TexHONOTHS MPOESKTUPOBAHUS IPUIIOKECHUH. 4 4 0 8 14
" |B3auMOIeCTBUAMU MPIIIOKCHUN C Oa3aMul JaHHBIX
4 Tema 4. ConpoBOXKJI€HHE MPOrPaMMHOIO MPOIYKTA. 4 4 0 8 16
" [lIpoexTHas nesTENBHOCTD
rtoro: 144 4. (u3 HUX 36 9. KOHTPOJIb) 16 0 32 60

4.2 CoaepkaHue TUCHMILUIMHBI (MOIYJI51)

Tema 1. TexnoJsorusi padoTbl B BH3YaJbHOH cpeae mnporpaMMupoBanusi. KoMimoHeHTHass MoJeib.
HUnrepdeiicHbie KOMIOHEHTHI

Crpykrypa mpoekta B Delphi. ®aiinel npoekra, Gpopmbl 1 MOaysst. MHCIEKTOp OOBEKTOB M UHCIIEKTOP CBOMCTB
0o0bekToB. Pexxum npoextupoBanus nHrepdeiica. Kommonent ®opma. KomnoHeHTHI A7t BBOJA M BBIBOJA JaHHBIX: Label,
Edit, ListBox, ComboBox, CheckBox, RadioButton. Komnonent Button. Kommnonents: TrackBar, ScrollBar, UpDown,
DataTimerPicker.

Tema 2. OOpaborka TabauyHoii uHpopmanuu. I'paduyeckue Bo3Mo:kHOCTH cpeabl Borland Delphi.
Oo0padoTka co0biTHii. MBIIIb U KJIaBHATYPA

OO6pabotka TabmmuHo# wHpopMmarmu. KommoneHT StringGrid. 3arpy3ka n3oOpakeHWiA B KOMIIOHEHT Image.
PucoBanune ¢ nmomoursio cBoiictB Canvas. Pabota ¢ (aiiioBoil CTpYKTYpOil Ha ypOBHE OIEpPAllMOHHON CHCTEMBI: MOWCK,
KOIIMPOBaHHUE, IEpeNMEHOBaHNE U yAaJeHne GaiioB U manok. Mk 1 k1aBuatypa. [lopsamgok HacTymiIeHus.

Tema 3. TexHoJ10rusi NPOEKTUPOBAHUSA NPUJIOKeHUI. B3aumoaeiicTBUSIMU NPUJIOKeHUH ¢ 0a3aMM JaHHBIX

ITocranoBka 3amaun. [locTpoeHne 00BEKTHOI MOJENN MIPUIIOKEHUS. BhIeIeHne THIIOBBIX COOBITHI I OOBEKTOB.
Pazpabotka Bu3yansHOro uHTEpdeiica.Mojens qocTyna kK 6a3aM TaHHBIX U3 Cpellbl MPOrpaMMHUpoBaHusl. KoMIOHEHTHI 115
paboThl ¢ Tabiuamu 1 3anpocamu. OuibTpalys JaHHbIX. BusyansHoe oToOpa)keHue NaHHbIX Ha GopMe.

Tema 4. Conponomaeﬂne NMporpaMmMHoOro npoaykra. HpoeKTHaﬂ JeATEJIBHOCTD

JKM3HEHHBIH LUK TNPOrpaMMHOTO Ipoxaykra. OpraHuzanust moMomy: (aiia crnpaBKH, KOHTEKCTHAas MOMOILI.
Pa3paboTka WIpoBBIX W OOYYAIOMIMX NPWIOKEHUI B COOTBETCTBUM C WHJIMBHIYAJIBHBIMH 3aJaHUsAMH. Pa3zpaboTka
npwioxkeHuil. McnonezoBanue kommnonenta Shape. Iloctpoenue rpagukoB n quarpamMm B kommoneHte Chart. PaGota ¢
TEKCTOBBIMH ¥ THITN3UPOBaHHBIMHU (aiinamu. KomnonenT Memo. Komnonentsr OpenDialog u SaveDialog.

5. IlepeyeHb y4eOHO-MeTOAMYECKOro o0ecmeyeHUs] /ISl CAMOCTOATEJbHOH padoThl o0yvyaromuxcsi Mo
JMCUMILIHHE (MOAYJII0)

CaMocrosiTenbHas pa0oTa OOYYAIOUIMXCS BBIMONHSIETCS IO 3aJaHUI0 M INPH METOJUYECKOM PYKOBOJCTBE
mperojaBaTens, HO 0e3 ero HemocpeACTBEHHOTO ydactus. CaMmocTosTenpHas paboTa [MOApa3eiseTcs Ha
CaMOCTOSATENIFHYI0 pabOTy Ha ayJUTOPHBIX 3aHATHSIX M Ha BHEAYAHTOPHYIO CAMOCTOSTENBbHYIO padoty. CaMocTosTenbpHAs
paboTa 00ydaromuxcs BKIIIOYACT KaK MOJHOCTHIO CAMOCTOSTEIbHOE OCBOCHUE OTACIBHBIX TeM (Pa3/IeioB) MUCIIMILUIHHBL,
Tak U mMpopabOTKy TeM (pa3lesioB), OCBaWBaEeMbIX BO BpeMs ayAHTOPHOUN paboTel. Bo Bpems caMoCTOSATENBHON paboOThI
oOydJaromuecss YUTAIOT W KOHCIEKTHPYIOT Y4eOHYI0, HAYYHYIO M CIPaBOYHYIO JINTEPATYpPY, BBITIOJNHIIOT 3alaHus,
HaTpaBJICHHBIC HA 3aKpeIUICHHE 3HAHWK W OTPAaOOTKYy YMEHWH M HaBBIKOB, TOTOBATCS K TEKyIIEMY M HPOMEXKYTOUHOMY
KOHTPOJIIO 110 TUCIIUILINHE.

Opranuzanusi caMOCTOSITENbHON paboThl 00yYarONIMXCsl PErJIaMEHTUPYETCsl HOPMAaTHBHBIMU JIOKYMEHTaMH, yuyeOHO-
METOIMUECKOI JIUTepaTypol U JIEKTPOHHBIMU 00pa30BaTeIbHBIMU PECYPCAMHU, BKIIIOYAS:

HOpﬂILOK Oopranuzaniui U OCYUICCTBJICHUS 06pa30BaTeJ’ILHOI7[ JACATCIBbHOCTU 110 O6paBOBaTCJ’IbHLIM nporpamMmmam



BBICIIET0 00Opa3oBaHWs — MporpaMMmaM OakalaBpuara, IPOrpaMMaM CIEIHAJINTETa, IPOrpaMMaM MarucTpaTypbl
(yTBepxIeHHBIN nprkazoM MUHHCTEpCTBa HayKd W BbIcIIero obOpasoBanms Poccuiickoit @enepammu ot 6 ampens 2021
roga No 245).

YcraB  ¢emepambHOTO  TOCYyNAapCTBEHHOTO  aBTOHOMHOTO — oOpasoBaTenmpHOTO — yupexkaeHus — "KazaHckuit
(ITpuBowKCKHIA) henepanbHBI YHUBEPCUTET"

[IpaBuia BHyTpeHHEro pacHopsiaka (eaepalbHOro TOCYJapCTBEHHOTO aBTOHOMHOTO — 00pa30BaTeNbHOTo
YUpEXKICHUS BBICIIEro npodeccuoHaibHoro oopasosanus "Kazaunckuii (IIpuBomkckuil) dpenepaibHblil yHuBepcuret”

JlokanpHbIe HOpMaTHBHBIE akTH Kazanckoro (IIpuBomkcKoro) dhenepaabHOTO YHHBEPCUTETA

6. ®oH/1 OLIEHOYHBIX CPEICTB MO JUCHHUILINHE (MOIYJIIO)

@DOHJ OLEHOYHBIX CPEACTB IO AUCLUILIMHE (MOMYJI0) BKIIOYAET OLICHOUHBbIE MaTepuallbl, HAlpaBJCHHbBIE Ha
MIPOBEPKY OCBOCHHUS KOMIIETCHIMH, B TOM 4YHCJIE 3HAaHWH, YMCHHH M HaBBIKOB. (DOHA OICHOYHBIX CPEICTB BKIIIOYACT
OILIEHOYHBIE CPEZICTBA TEKYIIEr0 KOHTPOJIS M OLICHOYHBIE CPECTBA IPOMEKYTOUHOH aTTECTAIIH.

B ¢oHze o11eHOYHBIX CPEICTB CONEPKUTCS Clieayolias HH(opMaLus:

- COOTBETCTBHE KOMITCTCHITUI IUTAHUPYEMBIM pe3ybTaTaM 00ydeHH [0 JUCIUIUINHE (MOIYJIO);
- KpUTEPHUH OIICHUBaHKs C(HOPMUPOBAHHOCTH KOMITCTCHIIU;

- ME€XaHU3M (POPMHUPOBAHUS OICHKH IO JUCHUIUINHE (MOIYIIIO);

- OMHCaHUe MOPSAKA IPUMEHEHHS U MPOIIEAYPHI OIICHUBAHUS U KQXKIOTO OIIEHOYHOTO CPE/ICTBA;
- KpUTEPHUH OLICHUBAHUS JUI KaXJIOTO OLIEHOYHOT'O CPEJICTRA;

- COACpIKAaHUC OLCHOYHBIX CPEACTB, BKJIIOYasd TpC6OBaHI/I$I, NpEeABABIIACMBIC K HeﬁCTBHﬂM 06yqaloumxca,
JACMOHCTPUPYEMBIM pE3YJIbTaTaM, 3alaHUA PA3JIMYHBIX TUIIOB.

®DOHJT OLIEHOYHBIX CPEJICTB MO TUCHUILTNHE HaxoauTcs B [Ipunoskenuu 1 k mporpaMMe JUCIHUILTAHBI (MOJYIIIO).

7. Ilepeyensb auTepaTypbl, HOOXOAMMOI 1JIs1 OCBOEHUS TUCHUIJIMHBI (MOYJIs1)

OcBoeHne AMCHMIUIMHBI (MOAYJISl) IpenamnonaraeT u3ydeHue ydeOHoW sureparypbl. JlurepaTypa MoKeT OBITH
JIOCTyTIHA 00Y4YaIOIIMMCS B OJJTHOM M3 IBYX BapHAHTOB (JIMOO B 00OMX U3 HUX):

- B DJIGKTPOHHOM BHJIE - Yepe3 DJEKTPOHHBbIE OWOIMOTEUHbIE CHCTEMbl Ha OCHOBAaHUM 3aKIOYeHHBIX KDY
JIOTOBOPOB C ITPaBOOOIAAATEISIMU;

- B mieyaTHOM Bu/e - B Hayunoit 6ubnuorexe Enadyxckoro uactutyra KOY. O0yuaromimecs noay4anT yueOHy o
JuTepatypy Ha aOOHEMEHTe II0 YHTAaTelIbCKMM OWIeTaM B COOTBETCTBHM C MpaBIJIaMH II0Jb30BaHHS HaydHoii
OUOIHOTEKOM.

DNeKTpOHHBIE M3/IaHHs JOCTYIHBI JUCTAaHIMOHHO M3 000N TOYKH MPH BBEJICHUH O0YYaIOIINMCS CBOETO JIOTHHA
U Mapois OT JIMYHOTO KaOWHeTa B cuUcTeMe "JJNeKTpOHHBIH yHHBepcuteT'. IIpH HCIONB30BAaHWU IEYATHBIX H3JAHHN
O6nbnroreunslii (OHI AODKEH OBITH YKOMIUIEKTOBAaH MMM M3 pacyera He Menee 0,25 sk3emmsipa Ha KaKaoro
o0yyJaromierocst 3 4ucia Jnl, 0JJHOBPEMEHHO OCBaMBAIOIINX JAAHHYIO JUCIUIUINHY

[lepeuens auTepaTyphl, HEOOXOIUMOW IJIsI OCBOCHMS JAWCHMIUIMHBI (MOZyIst), Haxomurcst B [Ipunoxkennu 2
pabodeit mporpamme AMCHUILTHHBEL. OH MOIUIEKUT OOHOBICHHWIO TP HM3MEHEHHH YCIOBHH 1OroBopoB KDY ¢
npaBooONaaTeNs MU DJIEKTPOHHBIX M3JAaHMH M IIPpU HM3MEHEHHWH KoMIUiekToBaHus (ounoB HayuHoit Oubnmorexu
Emnabyxckoro uaCcTHTYTa KOV,

8. Ilepeyenb pecypcoB MH(OPMALHOHHO-TEIeKOMMYHUKALMOHHOW ceTu 'UHTepHer'", He0OXO0AUMBIX AJs
OCBOEHHS IMCUMIIJIMHBI (MOAYJIf)

Beenenne B mporpammupoBanue Ha Delphi - http://www.intuit.ru/studies/courses/941/246/info
VYpoxku st HoBUuKoB - http://thedelphi.ru/lessons.php
VYue6nux mo Delphi - http://delphidevelop.ru/publ/28/

9. MeToanyeckue yKazaHus AJ1si 00y4al0MXCcsi 0 0CBOECHMIO M CUMIIJIMHBI (MOLYJI51)

Bupn pador MeToauyeckue peKoMeHAaluu

JEKIUU I[Ipn w3ydeHMHM JOUCHUIUIMHBI CHavala HeOoOXOJAWMO T0 KaXXJAoH TeMe JIEKIUW MPOYUTaATh
PEKOMEHIOBaHHYIO JINTEPATYPY W COCTAaBUTh KPATKWUH KOHCIIEKT OCHOBHBIX ITOJOXEHHWH, TEPMHHOB,
CBEACHUH, TPEOYIOMNX 3aTIOMUHAHUS W SBIISIOMIMXCSI OCHOBOIOJIATAIOIINMHE B 3TOH Te€Me JJISI OCBOCHHS
NOCJIEAYIOIUX TEM Kypca. s paciiupeHus 3HaHUS N0 JUCLMIUIMHE PEKOMEHIYETCS HCIOJIb30BaTh
WurepHer-pecypcbl;  MNPOBOAUTH  TMOUCKM B pa3jMYHBIX  CHCTEMax M HCHOJb30BaTh
MaTepHalbl CAlTOB, PEKOMEHIOBAaHHBIX MPEIO01aBATEIEM.

nmabopatopusie | [Ipy  moaroroBke Kk mabOpaTOPHBIM 3aHATHAM HEOOXOAMMO 3apaHee M3YYUTb METOIUYECKHUE



http://www.intuit.ru/studies/courses/941/246/info
http://cppstudio.com/post/213/
http://thedelphi.ru/lessons.php
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Buj pa6or MeToauyeckne peKoMeHIauu

paboThI PEKOMEHIANMH 10 ero mposeneHn. OOpaTUTh BHUMAHUE HA IeJIb paOOTHI, HA OCHOBHBIC BOTIPOCHI JIJISI
MOJITOTOBKH K PabOTe, HA COJIepIKaHNe TeMbI paboThl. JIabopaTopHOE 3aHATHE MPOXOAUT B BUJC TUAJIOTA,
pa3bopa OCHOBHBIX BOMPOCOB TeMBI. Takike JIaOOpPAaTOPHOE 3aHATHE MOXKET MPOXOIWTH B BUJIEC MOKa3a
Mpe3eHTalHi, JIEMOHCTPATUBHOTO MaTepuaia (B YaCTHOCTH TUIAKaTOB, CITaifioB),
KOTOPBIC COTPOBOXKIAIOTCA Oecefoil mpemopaBatenss co cryaeHTamu. CTYACHT MOXET CIaBaTh
nabopaTopHylo paboTy B BUAC HamucaHus pedeparta, TOATOTOBKH CHAWIOB, MPE3CHTAIUA U
TocIe Ty FoIeit 3aITUTHI ero, 00 MOJXKET HammcaTh KOHCTIEKT B
TeTpagW, OTBETUB Ha BOMPOCH MO 3agaHHOW Teme. OTBETHI Ha BOIPOCHI MOXHO COIPOBOXIATH
PHCYHKaMH, CXeMaMH H T.J. C IPUBIICUEHNEM JOMIOTHUTEIBHOMN JTUTEPaTyphl, KOTOPYIO CIEAyeT YKa3aTh.

camoctos- | OOyyaromuiicsi caMOCTOSITENIFHO OIpPEJENsieT PEKUM CBOEH CaMOCTOSTENbHOW paboThl U Mepy Tpyaa,
TenpHas paboTa| 3aTpauMBaeMOro Ha OBJAJCHUE 3HAHMSAMH M YMCHHSAMH IO JUCIHIUIMHE, BBITOJIHICT BHEAYAUTOPHYIO
paboTy 1o MHAMBHUIYaJIFHOMY IUIaHY, B 3aBHCHMOCTH OT COOCTBEHHOH ITOJTOTOBKH, OOKETa BPEMEHU
U Opyrux ycuoBuil. ExenHeBHO oOydaromuiicss NOJKEH YAENATH BBHIONHEHHIO CaMOCTOSITEIBHOM
paboTel B cpemHeM He MeHee 3 4acoB. [IpM  BBINOJHEHHHM CaMOCTOSATENBHOW  PabOTHI
oOyJaromuicss UMeeT IpaBo OOpamaThCsl K MPENoJaBaTeNio 3a KOHCYJNbTAlMEH C IEIbI0 YTOUYHECHUS
3a7aHust, HOPMBI KOHTPOJISI BBEITOJTHEHHOTO 3a1aHHS.

9K3aMeH JUIs KOHTPOJISL YCBOCHHS MaHHOW MUCLUIUIMHBI HPEIYCMOTPEH 5K3aMEH, Ha KOTOPOM CTyICHTaM
HEo0XOJMMO OTBETHTh Ha BOIIPOCHI SK3aMEHAIIMOHHBIX OueToB. [Ipy oTBeTe Ha 9K3aMeHe He0OXOIUMO:
OpoAyMaTh M YETKO W3JIOKUTH MAaTepual; AaTbh OIpeleleHHEe OCHOBHBIX MOHATHH; NaTh KpaTKoe
OIMCAHUE SIBIICHU; NpuBecTH NpuMepbl. OTBET CleNyeT WUIIOCTPUPOBATh CXEMaMH, PHCYHKaMH H
rpadukamu.

10. IlepeyeHb MH(POPMANUOHHBIX TEXHOJIOTHIl, HCHOJbB3YyeMbIX NPHU OCYLIECTBJIEHHH 00pPa30BaTEIbLHOTO
npouecca Mo AMCHUIUIMHE (MOIYJI0), BKJIOYAsi NMepeyeHb NPOrPaMMHOro odecneyeHuss U HH(OPMAIUOHHBIX
CIPaBOYHBIX cHCTeM (MPH HEOOXOUMOCTH)

[lepedenp MHGOPMAIMOHHBIX TEXHOJOTWH, MCIOIb3YEMBIX IPH OCYIIECTBICHHH OOpa30BaTENFHOTO IpoIecca Mo
JUCLUITIMHE (MOMYIII0), BKIIOYAs IepedeHb MPOTrpaMMHOro oOecrieueHHss ¥ MH()OPMAaIMOHHBIX CIIPAaBOYHBIX CHCTEM,
npeacTasieH B [Ipunoxxennn 3 x pabodelt mporpaMme JUCHUIUTAHBL (MOIYJIS).

11. Onucanue MaTepHAJbLHO-TEXHMYeCKOil 0a3bl, He0OXOAMMOHN AJsl OCylIecTBJIeHMsI 00pa30BaTeIbHOIO
npouecca no AMCUUIUINHE (MOAYJII0)

Vuebnas ayguropust Ne 60 (423600, PecniyOnuka Tarapcran, r. EnaOyra, yin. Kasanckas, n. 89) mis nposeneHus
3aHATHH JIEKIIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOIO THUIA, TPYIIIOBBIX M HWHIMBHIYaJbHBIX KOHCYJNBTAIMH, TEKYIETO
KOHTPOJISL ¥ TMPOMEXKYTOUYHON aTTECTAlMH, MOMEIIEHHE JJIsl CaMOCTOsTENbHON padoTel. KoMruiekT mebenn (IocajouHbIX
Mmect) 29 mt. Kommiekt Mebenu (rocaqounsix Mect) st npenoasatens 1 mr. KomneiotepHsiii kiacc: Kommsroteps! intel
core i5 15 mt. MoruTtopsl ViewSonic 22d 15 mr. [Ipoexktop EPSON EB-535W 1 mr. UaTepaktuBHas nocka [QBoard
DVT TNO082 1 mr. Tpubyna 1 mt. Korgununonep 1 mr. Hactennsie on ku 6 mt. [Ikad nByxcTBOpUaTHIi ¢ monkamu 1
mrt. Beb-xamepa 1 mr. Beixom B UMHTEepHET, BHYTPUBY30BCKas KOMITBIOTEpHAs CE€Th, JOCTYIl B 3JICKTPOHHYIO
HHPOPMaMOHHO-00pa30BaTeNbHYI0 cpeay. Habop yueOHO-HATSIIHBIX TOCOOMH: KOMIUICKT MPE3CHTANUI B 3JCKTPOHHOM
(dopmare 10 IpenogaBaeMon JUCIUILTHHE 3-5 mIT.

12. CpencrBa aganTanuy NpenoAaBaHus AHCHMUILIMHBI K MOTPEOHOCTAM 00y4YalOMIUXCsl HHBAJTUAOB U JIUI ¢
OrpaHMYeHHBIMH BO3MOKHOCTSIMH 3{0POBbS

IIpn HeoOxommMocTH B 00pa30BAaTENBHOM MPOIECCE TNPHMEHSIOTCS CIEAYIOIMHE METOABl M TEXHOJOTHH,
obJeryaroniue BOCTIpUSTHE HWHPOPMAIUK OO0yUYaIONUMUCS WHBAIMIAMU W JUIAMH C OTPAHUYCHHBIMU BO3MOYKHOCTSIMH
3II0POBBS:

- CO3J1aHuec TEKCTOBOI BEepcuu JII000r0 HETEKCTOBOI'O KOHTEHTA JJI1  €ro  BO3MOXXHOI'O npe06pa3OBaHI/1$1 B
AJIbTCPHATUBHBLIC (1)OpMI)I, yHO6HLIC JUJTA pa3iInYHbIX HOHL30BaTCJ’[CI71;

- CO3J1aHMC KOHTCHTA, KOTOpLIﬁ MOXXHO IMPCACTAaBUTL B pa3IMYHBIX BHUAAX 0e3 NOTEPU JAaHHBIX WJIN CTPYKTYPBbI,
npeayCcCMOTpETL BO3MOKHOCTDH MaCIHTa6I/IpOBaHI/I$I TEKCTa H 1/1306pa>1<eH1/H71 0e3 MOTEePU KayeCTBa, IMPCAYCMOTPETH
JOCTYINNHOCTb YIIPABJICHUSA KOHTCHTOM C KJIIAaBUATYPbI;

- CO3JaHKe BO3MOXXHOCTEH Il 00yJaromuXcss BOCIIPHHUMATH OAHY H Ty K€ MH(POPMAITHIo U3 Pa3HbIX UCTOYHUKOB -
HaTpuUMep, Tak, YTOOBI JIMIA ¢ HAPYLICHHWSAMH CIIyXa IONydald WH(GOPMAIMIO BU3yaJdbHO, C HAPYIICHUSIMH 3PEHUS -
ayIuanbsHo;

- TpUMEHEHHE MPOTPAMMHBEIX CPEICTB, OOECIICYMBAIONINX BO3MOXKHOCTH OCBOCHHS HAaBBIKOB W YMCHUH,
(opMHUpyEMBIX AWUCIMIUIMHON, 3a CYET aJbTEPHATHBHBIX CIIOCOOOB, B TOM 4HCJIE BHUPTYAJIBHBIX JabopaTopuid
CHUMYJISIIIMOHHBIX TEXHOJIOTHH;



- TIPUMEHEHHWE IHMCTAHLMOHHBIX O0Opa30BaTeNbHBIX TEXHOJNOTHH Ui Iepenadd HHQOpMaIMy, OpraHU3aLUH
pa3IUYHBIX (OPM HHTEPAKTHBHOW KOHTAKTHOH paboThl 00ydaromerocs ¢ IperojaBaTelieM, B TOM 4YHcjie BeOWHApOB,
KOTOpBIE MOTYT OBITH MCIIOJIb30BAHbI Ul MPOBEACHUS BUPTYaJbHBIX JICKIUH C BO3MOXKHOCTBIO B3aMMOJCHCTBUS BCEX
YYaCTHHKOB JUCTAaHIMOHHOTO OOY4YE€HHS, TPOBEJICHNUS] CEMUHAPOB, BHICTYIUICHHS C JOKJIQJIAMH W 3alUThl BHITOTHEHHBIX
paboT, NpoBeJeHHUs TPEHUHT OB, OPraHU3aIM1 KOJJIEKTHBHON paboThl;

- IPUMCHEHHWE [JUCTAaHIMOHHBIX O0O0pa30BaTENFHBIX TEXHOJNOTWH I oOpraHum3anud  (opM TEKyIIETo |
MIPOMEXKYTOYHOTO KOHTPOJIS;

- yBEIMUYEHHE MNPOJODKUTENBPHOCTH CJaud OO0ydYarolmuMcs WHBAIMJIOM MM JIMIOM C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMH 30pPOBbs ()OPM IIPOMEKYTOUHOH aTTECTANNH 110 OTHOLICHHUIO K YCTAHOBJIEHHOM NMPOAODKUTEIBHOCTH HX
chavm:

- TPOJIOJDKUTENLHOCTH ClIauu 3a4éTa MM JK3aMeHa, IIPOBOJMMOro B IIMCbMEHHOH Qopme, - He Oomee yem Ha 90
MUHYT;

- TPOJOIDKUTEIBHOCTH MOATOTOBKH OOYdarolerocss K OTBETY Ha 3a4ére WM SK3aMEHE, MPOBOJMMOM B YCTHOM
¢dbopme, - He 6osee yeM Ha 20 MUHYT;

- IPOJOJDKUTETHHOCTH BBICTYIICHUST 00YYAFOIIETOCS MIPH 3aIlIUTe KYPCOBOM PaOOTHI - He Ooee ueM Ha 15 MHUHYT.

[Iporpamma coctaBieHa B cooTBeTcTBuuM ¢ TpeboBaHusMu PI'OC BO u y4eOHBIM IUIAHOM TIO HAIPaBJICHUIO
09.03.03 "TIpukinagnas uapopmaTuka" u npoduiro noarorosku "[lpukinanHas nHGOpMaTHKa B IKOHOMHKE' .
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1. CooTBeTCTBHE KOMIIETEHUNH IVIAHUPYEMbIM Pe3yJibTaTaM 00y4YeHHs 10 IUCHUIJINHE

(MoayJ0)
Kon m nHammenoBanme | IHIMKaTOpBI AOCTH:KeHMs KommeTeHHui | OneHOYHBbIE cpeacTBa TeKyLIero
KOMIIeTCeHIIUH AJI JAHHOM W CHMILTAHBI KOHTPOJISl H NPOMEKYTOYHOI aTTecTAlMH
[IK-2. Criocoben 3HaeT cucTeMy NPOrpaMMHUPOBAHUS Ha Texyuii KOHTPOb:
OCYILECTBIIATh JEJI®U; npuniunet pa3paboTku nmporpamy; | JlabopaTopHble pabOTHI 10 TEMaM
TECTUPOBaHUE MPUHIUIBI aBTOHOMHOI M KOMIIJIEKCHOM Tema 1. Texnonorust paboThl B BU3yaJIbHOM
KOMIIOHEHTOB OTJaJKU ¥ TECTUPOBAHUS NPOrPaMM. cpene nporpamMmupoBanus. KomnoHeHTHas
MH(OpPMaMOHHBIX MoJenb. IHTepdelicHbIe KOMITOHEHTHI
CHCTEM. Ymeer pa3pabateiBaTh anropuTMbl pemreHust | Tema 2. O6paboTka TaOINIHOM

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

Bnageer HaBbIKaMU OCYIIECTBICHUS
TECTUPOBAHUS IIPOIPaMM.

nHpopmanuu. ['paduaeckue BOZMOKHOCTH
cpenst Borland DELPHI. Pa6ora ¢
¢aitmamu. O6pabdoTka coOsITHI. MBITIE U
KJIaBHATypa

Tewma 3. TexHONOTHS IPOCSKTHPOBAHHS
npuioxeHui. BzanmonencteusimMu
MPUIOKEHUH ¢ 0a3aMu JTaHHBIX

Tewma 4. ConpoBOXIeHHE IPOTPAMMHOTO
npoaykra. [IpoekTHas 1eaTeqbHOCTh

[IpomexxyTodHas aTTeCTAIU:
Oxzamen

TIK-5. crocoben
IPUMEHSTH CHCTEMHBII
OAXOM 1
MaTeMaTUu4eCKue
METOIbI B
(dhopmanuzaruu
PELIEHHsT IPUKIIATHBIX
3a7a4, B TOM YHCJIE
HHTEJUICKTYaIbHBIX.

3HaeT OCHOBBI CHCTEMHOTO IT0IX0/1a U
MaTeMaTHYECKUX METOI0B IIPH
nporpamMmMmupoBanuu Ha JEJIOU

Vmeer OPUMCEHATH METOAbI CHCTCMHOI'O
noaxoJa u MaTEMaTHICCKUX METOJ0B ITPpU
pCHICHUM MPUKIAJHBIX 3ajiad.

Bilageer HaBbIKaMU CUCTEMHOI'O IOJIX0JA U
MaTeMaTHYeCKHX METOJIOB B (hOpMaln3aluu
pelIeHys] IPUKIAIHBIX 3aa4.

Texymuid KOHTPOJIb:

TectupoBaHue 10 TEMaM

Tema 1. TexHonorust paboTHl B BU3YaIbHOM
cpene nporpaMMupoBanus. KommoneHTHas
Mozenb. IHTepdericHbIe KOMITOHEHTHI
Tema 2. O0paboTKa TaOIMYHON
nndopmanuu. I'paduueckre BO3MOKHOCTH
cpenst Borland DELPHI. Pa6ora ¢
¢aiimamu. O6paboTka coObITHI. MBIIE U
KJIaBHATypa

Tema 3. TexHOIOTHS TPOEKTUPOBAHUS
npuioxxeHu. Bzanmopeiicteusimu
MIPWIIOKEHUH ¢ 0a3aMu TaHHBIX

Tema 4. ConpoBoXXI€HHE NPOrPaMMHOIO
npoykra. [IpoekTHast 1esTenbHOCTD

[MpoMexyTOoUuHast aTTECTALUS:
Okzamen

2. Kpurtepuu oneHnBanus c(pOPMHPOBAHHOCTH KOMIIETCHIM I

Komner 3aurteHo He 3aureno
eHIHS Bricokuii ypoBeHb Cpennnii ypoBeHb Huskuii ypoBeHnb Huske noporosoro
(oTIM4YHO) (xopouro) (YAOBJ1€TBOPUTEIbHO) YPOBHS
(86-100 GaJ10B) (71-85 6ami0B) (56-70 6aa10B) (Hey/10BJIeTBOPHUTED
HO)
(0-55 6as1oB)
IIK-2 3HaeT OTJIUYHO CHUCTeMy | 3HaeT cucteMy | 3HaeT CUCTEMY He 3naer cucremy
[IPOrpaMMHPOBAHUS Ha | IpOrpaMMHUpPOBaHUS Ha | IpOrpaMMHpPOBaHUs Ha MIPOrpaMMHPOBaHUsA
JAEJIOU; npunuunsl | JAEJIOU; ocHoBHbIe | [IEJIDU; otnensHbIe Ha JIEJI®U;
pa3paboTku MporpaMM; | MPHUHIUIIBI pa3paboTKu | MPUHITUITBI pa3pabOTKH TIPUHIIUTIIBI
MPUHIMIIBI aBTOHOMHOM U | Mporpamu; MPUHIUIIBI | IPOTPaMM, JOMyCKas pa3zpaboTku
KOMIUIEKCHOM OTJaJKW W | aBTOHOMHOM W | TUTTUYHBIE ONTUOKY MPU Mporpamm;
TECTUPOBAHUS POTPAMM KOMIUIEKCHOM OTJIaIKU | | OTBETE Ha BONPOC UIIU TIPUHIIUTIIBI
TECTUPOBAHHUS IPOIPaMM peLIeHUH TOCTaBIEHHOM aBTOHOMHOM U
3a7a4u KOMIUIEKCHOM
OTJIAJIKU U
TECTUPOBAHUS
porpaMmm
Ymeer pa3pabaTeiBaTh | YMeer pa3pabatbiBath | YMmeer pa3pabateiBath | He ymeer
AITOPUTMBI ~ PEICHHS ¥ | aJTOPUTMBI  PEIICHUS W | AITOPUTMBI PEIICHUS U | pa3padaThiBaTh




NpOrpaMMHUpPOBATh 33J1a4d | MPOrpaMMHUPOBATh  3aJaudl | MPOrpaMMMPOBATh 33/1a4d | aJrOPUTMBI
00paboTKM  JaHHBIX B | 00pabOTKH JTAaHHBIX B | 0OpabOTKM  JaHHBIX B | PELICHHS U
MpeaMETHON obnactu, | mpeaAMEeTHOH obnactu, | mpeaMEeTHOU obmactu, | MporpaMMHpOBaTh
paspadaTbIBaTh NPOEKT | pa3pabaThIBaTh MIPOEKT | pa3pabaThiBaTh MPOEKT | 3a/1a4¥ 00paboTKH
TECTHPOBAHUS NMPOrpaMMBbl | TECTUPOBAHUSA IPOrpaMMBbl, | TECTUPOBAHUS JIaHHBIX B
JIONTyCcKasi HE3HAUMUTEJIbHBbIE | MPOTPaMMBI, JlolycKast | peIMeTHOM
OmMOKH TIpH OTBETe HA | THINWYHbIE OIMMOKKM Tpu | obracT,
BONIPOC ~ WJIM  DEIICHHM | OTBETE HA BONPOC WM | pa3pabaThIBaTh
[IOCTABJIEHHOW 3aJ1auu pELIEHUN  IOCTaBJIEHHOM | NMPOEKT
3a7a4n TECTUPOBAHUSA
POrpPaMMBbl
Bnaneer HaBbIKamMu | Biapgeet OCHOBHBIMH | Bnaneer otaeiabHBIMHA | He BJIAJ€eeT
OCYIIECTBICHHS HaBBIKAMU OCYIIECTBICHHS | HaBBIKAMH OCYILECTBICHHSA | HaBBIKAMU
TECTUPOBAHUS NPOrpaMM TECTUPOBAaHUS  IPOTrpaMM, | TECTUPOBAHHUS MPOrpamM, | OCYIIECTBIICHHS
JIOTTycKasi HE3HAuMTeNIbHBIE | JOMycKas TUIINYHBIE | TECTUPOBAHUSA
OMOKM TMpU OTBETEe Ha | OMIMOKM INpH OTBETE Ha | MPOrpamm
BOIPOC WA pELICHUU | BOMPOC MM  PELIEHUH

MOCTaBJICHHOM 3aJ1a4yu

MOCTaBJICHHOM 3aJ1a4u

1IK-5

3HaeT OTIIMYHO OCHOBEI

3HaeT OCHOBBI CHCTEMHOTO

3HaeT OCHOBBI CHCTEMHOI'O

He 3HaeT 0CHOBEI

CHCTEMHOTI0 MOIX0/1a U MOAX0Ja U OTACIBHBIX MOAX0/a M OTACIBHBIX CHCTEMHOT0
MaTEeMaTHYECKUX METOAOB | MaTeMaTHISCKUX METOJIOB MaTEeMaTHICCKUX METOIOB | MOAXO0Ja U
MIpU IPOrPaMMHUPOBAHUU [IpYU IPOTPAMMHPOBAHUM HA | IPU MIPOrPaMMUPOBAHUU MaTEeMaTHICCKUX
Ha JIEJIOUN JEJIOU, nonyckast Ha JIEJI®U, nomyckas METOJI0B IIPH
HE3HAYHUTEJIbHBIC OIIMOKU TUIIAYHBIE OMIAOKH TIPH [IPOrpaMMHpPOBaHUH
IIpU OTBETE HAa BOIPOC WU OTBETE Ha BONPOC UIIU Ha JIEJION
pELIeHNU IOCTaBICHHOM pELICHUH [TOCTAaBICHHOU
3a]1a4u 3a71a4un
YMeeT npuMeHSITh METOAbL | YMeeT NPUMEHATh METObI Ywmeet npumenaTs meToasl | He ymeer
CHCTEMHOTIO MOIX0/1a U CHCTEMHOTI0 MOJIX0/1a U CHCTEMHOT0 MOJX0J1a U pa3pabaTbIBaTh
MaTeMaTHUYEeCKUX METOJIOB | OTACIBbHBIX OT/ICJIbHBIX MIPUMEHSITh METO/IbI
MIPY PENICHUN MaTeMaTHUYEeCKUX METOJIOB MaTeMaTHUYEeCKUX METOJIOB | CHCTEMHOIO
MPUKJIATHBIX 3a7a4 MIPY PENICHUN TIPUKIIATHBIX MIPH PEIICHUN MOJX0/1a U
3az1a4, JOIyCKas MPUKIAJIHBIX 3a]a4, MaTEeMaTHICCKUX
HE3HAYHUTENIbHBIE OIIHMOKU JIOIyCKasi TUITUYHbIE METOJIOB IPH
IIpU OTBETE Ha BOIPOC WU OIMOKH TIPY OTBETE Ha pelieHun

PEIICHIH OCTABICHHON
3a1a4d

BOIIPOC WJIM PCHICHUHN
MOCTaBJICHHOMN 3aJa4u

MPUKJIAJHBIX 3a/1a4

Brnajeer HaBbIKaMU
CHCTEMHOT'0 MO[X0/1a U
MaTeMaTHYECKUX METOI0B
B (hopmanuzanuu peneHus
MPUKJIAIHBIX 32139

Brnajeer HaBbIKaMu
CHCTEMHOTI'0 TOIX0/1a U
OTACJIIbHBIX
MaTE€MaTHYCCKUX METOJ0B B
(hopmanuzanuu pemeHus
IMMPpUKJIaJHBIX 3aJ1a4,
JOITyCKas HE3HAYUTEIIbHBIC
OIIUOKH MPH OTBETE HA
BOIIPOC WK PEIICHUH
MOCTABJICHHOU 3a1a4H

Braneer HaBbIKaMK
CHCTEMHOT0 [O/IX0/Ia H
OT/IENTBHBIX
MaTeMaTHYeCKUX METOJIOB
B (JopMasIM3aLuy peLIeHHs
MPHUKIaTHBIX 337124,

JIOTTY CKasl THITHYHBIC
OLIMOKH MPHU OTBETE HA
BOIPOC HJIM PELICHUU
MOCTAaBJICHHOI 3a1auH

He Bimaneet
HaBBIKAMU
CHCTEMHOT'O
nmojaxona u
MaTEeMaTHYECKUX
METOJIOB B
dhopmanmzanuu
pelreHus
MPUKIIATHBIX 32129

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

4 cemectp:

Tekylmuii KOHTPOJIb:
JlabopaTopHbIe pabOTHI IO TEMaM
Tema 1. Texnonorus paboTsl B BU3yalIbHOI cpese nporpaMMmupoBanus. KommnonenTnas monens. urepdeiicHbie
KOMITOHEHTBI
Tema 2. O6paboTka Tabnmunoi uapopmanuu. ['paduueckue BosmoxxHoctu cpensl Borland DELPHI. Pa6ora ¢ daitnamu.
O06paboTka coObITHH. MBIIIL U KITaBUATypa
Tema 3. TexHOIOTHS IPOSKTUPOBAHUS MPIIIOKEHNN. B3anMo IeHCTBUSIMU MPUITOKEHHH ¢ 0a3aMu TaHHBIX
Tema 4. ConpoBoXxI€HNE TPOTPAMMHOTO NpoayKTa. I[IpoexTHas fesTenbHOCTD
MaxkcumanbHoe konmmdecTBo 6amios o bPC - 30.




TectupoBanue

Tema 1. Texnonorus paboThl B BU3yaJIbHOM cpesie nmporpaMmmupoBanus. KommnoneHtHas monens. MHTepdeiicHbie
KOMITOHEHTBI

Tema 2. O6paboTka Tabnmunol nHpopmanuu. ['paduueckue BosmoxxHoctu cpensl Borland DELPHI. Pa6ora ¢ daitnamu.
O06paboTka coObITHH. MBIIIL U KITaBUATypa

Tema 3. TexHONOTHS IPOSKTUPOBAHIS IPHIIOKECHAN. B3anMoneHCTBISIMU TIPHIIOXKEHHUH ¢ 6a3aMu TaHHBIX

Tema 4. ConpoBoXxIe€HNE TPOTPAMMHOTO MPOayKTa. [IpoekTHas HesTeTbHOCTD

MakcumanbHOe KonudecTso 6amios o bPC - 20.

Hroro 30+20=50 6ammoB

I[IpomMe:xkyTouHasi aTTecTaMs - Yk3aMeH-50 0aIoB.

[IpomexxyTodHast aTTECTAalMs MPOBOAUTCS TIOCIC 3aBEPIICHMs HM3YYCHHs TUCIMIUIMHBI WM €€ 4YacTH B (dopme,
OTpeNeIsIeMOil yUYeOHBIM IIAHOM OOpa30BaTENILHOW MPOTPaMMBI C LENBI0 OICHUTh PabOTy O0OYyYaromerocs, CTEIeHb
YCBOCHHS TEOPETUUCCKUX 3HAHUH, YPOBEHb CPOPMHUPOBAHHOCTH KOMITCTCHIIHH.

[IpemomaBaTenb, MPUHUMAIONIUA HSK3aMEH O0CCIEUMBACT CIy4allHOE paCIpe/C/CHHE BapUAHTOB 3K3aMCHAI[HOHHBIX
3aJ[aHUil MEXy OOYYAaIOIIMMUCS C TOMOIINBI0 OHICTOB W/HIM C MPUMEHEHHEM KOMIBIOTEPHBIX TEXHOJIOTHIA; BIpaBe
3aJ1aBaTh 00y4aroIEeMyCs IOMOIHUTEIbHBIC BOIPOCHI U 1aBaTh JOMOJHUTENbHBIC 3aIaHHsI TOMHMO T€X, KOTOPBIE YKA3aHbI
B OmIIeTe.

DK3aMeH NpPOBOAUTCS MO OuieramM. B kakaom Owiere [Ba OLIEHOYHBIX CPEJICTBA: YCTHBIH MM MHCHMEHHBIH OTBET Ha
BOIPOC U MPAKTUYECKOE 3aIaHUE.

VCTHBIN WM MTHChMEHHBIH 0TBET — 20 0asToB.

[MpakTryeckoe 3ananue — 30 GaymioB.

Hroro 20+30=50 GayioB.

Ob11ee KOMMYECTBO OAJIIOB TI0 AUCIUILTHHE 33 TCKYIIHA KOHTPOJIb U IMPOMEXYTOUHYIO arTecTaiuio: 50+50=100 6asmios.

Bubl orieHOK:

Jos 3x3amena

86-100 — ormgHO.

71-85 — xoporo.

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

4. OneHo4YHbIe CPEACTBA, NOPSAA0K HX IPUMEHEHHS U KPUTEPUH OLCHNBAHUS
4.1. OueHo4HbIe CpecTBA TEKYLIero KOHTPOJIA
4.1.1. JIaGopaTopHbie padoThI

Tema 1. TexHoNOTHA pabOTH B BU3YaIBbHOI cpefe mporpammupoBanus. KomnonenTHas Monens. MHTEpdeiicHbIe
KOMITOHCHTBI
Tema 2. O6padotka Tabmmuno# nHbBopMarmu. ['padudeckne Bo3moxaOoCcTH cpeasl Borland DELPHI. Pa6ora ¢ daitnamu.
O0paboTka coObITHI. MBI U KITaBHATYPA
Tema 3. TexHOIOTHS TPOSKTUPOBAHKS IPUIIOKESHNUH. B3anMoaeHCTBISIMI TIPHITOXKEHHUH ¢ 6a3aMu TaHHBIX
Tema 4. ConpoBoxIeHHE IPOTPAMMHOTO POAYKTa. IIpoeKTHas IeATeTFHOCTh
4.1.1.1. ITopsiaok npoBeIeHM.
JlaboparopHsle pabOThI TPOBOJATCS B Yachl ay AUTOPHON paboOTHI.

[epen BbIMONHEHNEM Ka)XJ0H pabOTHI CTYIEHTHI-OaKaNIaBphl JOIKHBEI MPopadoTaTh COOTBETCTBYIOIIUM MaTepuall,
UCTIONb3Ysl KOHCTIEKTHl TEOPETUUECKHUX 3aHATHH, NEPHOANYECKUE U3/1aHHs, YI1eOHO-METOANYECKHEe TIOCOOUs U YIEOHNKH.
ITo okoHYaHUM 3aHATHIT CTYAECHTHI OQOPMIIIOT OTHET 10 KaxJI0i paboTe, coOIro1ast CIeaAyIonyto GopMy:

HanmenoBanme TeMbI;

ens paboThr,

3anaHue U coiep’kaHue BRITIOJHEHHOH padoThI,
[TuceMeHHBIE OTBETHI HA KOHTPOJIBHBIE BOTIPOCHI.
BriBoBI IO TIpOIETaHHOM padoTe.

e  CHHCOK UCHOJIBb30BAHHBIX HCTOYHHUKOB.

4.1.1.2 Kputepuu olleHUBAaHUS

27-30 6a1J10B CTABUTCS, €CJIH 00yJAIOIIMIACS:

IIpaBunbHO BBITIONHUI Bce 3aaHus. [IpoeMOHCTpUpOBal BHICOKMW YpPOBEHb BIaJeHHs MarepuaioM. [IposiBiaeHsbI
MIPEBOCXOIHBIE CTIOCOOHOCTH MPUMEHSTh 3HAHUS U YMEHUS K BBITIOJTHEHUIO KOHKPETHBIX 3a/IaHUI.

22-26 6a1J10B CTABUTCS, €CJIH 00yYAIOIIMIACS:

[IpaBuiabHO BEIMONHWI OOJBIIYI0 YacTh 3amaHuil. IIpHCYTCTBYIOT He3HAuWTENbHBIE OIMOKH. lIpomeMOHCTpHpOBaH



10.

11.

12.

13.

14.

15.

16.

17.

18.

XOpOIIMH YPOBEHb BIAJCHUS MarepuaioM. [IpOSBICHBI CpPEIHUC CIIOCOOHOCTH NPUMCHITH 3HAHUS M YMCHHS K
BBITTOJTHCHUEO KOHKPETHBIX 3aJTaHHH.

18-21 6an10B cTABHUTCS, €CIIU 00YIAIOTIHIACS:

3ajgaHus  BBINOJIHWI ~Oojlee 4yeM  HamoyoBUHy. [IpuCyTCTBYIOT — cepbé3Hble ommOku. IIpomemoHCTpHpOBaH
YJIOBJICTBOPHUTEIIBHBIA YPOBEHb BIaJICHHUS MaTepUaioM. [IposiBICHBI HU3KHE CIIOCOOHOCTH MPUMEHATh 3HAHUS M YMEHUS K
BEITTOJTHEHHIO KOHKPETHBIX 3aIaHHH.

0-17 6a110B cTaBUTCSI, €CJIU O0yJaroIMiics:

3amaHus BHITIOMHWI MEHEE YeM HaloJIOBHHY. I[IpoJeMOHCTpHpPOBaH HEYAOBICTBOPUTEIHHBIN YPOBEHb BIIAJCHUS
MaTepuasoM. [IposBIeHBI HEZOCTaTOYHBIC CIIOCOOHOCTH NMPUMEHATh 3HAHUSA M YMEHHS K BBINIOJTHEHUIO KOHKPETHBIX
3aJaHuH.

4.1.1.3. Conep:kaHue OLIECHOYHOI'0 CPe/ICTBA

JlaGopatopHas padora 1. J/IuHeiiHbIe IPOrpaMMbl
Hamummute mporpammy aist pacdera no aByM ¢opmyinam. IIpenBapuTensHO MOATOTOBETE TECTOBBIE MPHMEPHI C
MOMOIIBIO KAIBKYJIATOPA (PE3y IbTaThl BRIYMCICHHS IO 00erM (opMysiaM JOJDKHBI coBmanarth). Mcnomb3yiite kmacec Math,
conepxamuii MaTemarudeckue Gyukun DELPHI. MeTozpl, oTcyTcTByIOmNE B KJIacce, BBIPa3UTE Yepe3 HMEIOMIECS.
Bapuanmur 3a0anuii:

. : 1 1 5
zy =cosa +sina + cos3a + sin3a; Z, =Z—Esin(§n—8a).
__m-Dym-(-1Vn Jm = n
= ; Z, = :
Y VmPn+nm4m2-m 2 m
sin 2a + sin 5a — sin 3« .
zZ, = . Z, = 2sina.

cosa + 1 — 2sin?2a
sin 2a + sin 5a — sin 3«
Zy = ; z, = tg 3a.
cosa — cos3a + cos 5a

1. 2 4
zl=1—Zsm 2a + cos 2a; Z, = €0s“ a + cos* a.
a 5
z; = cosa + cos 2a + cosb6a + cos7a; ZZ=4COSE*COSEQ*COS4C('
—cos* (3= D) - cos? (B 4.9) N
7z =cos® (gm— ) —cos®(m+ o ); z; = —-sin.
1
z; = cos*x + sin?y + Zsin2 2x — 1; z, = sin(y + x) * sin(y — x).
_ 2 ; . 2 L, a—B
7z, = (cosa — cos ) — (sina — sin §)*; z, = —4sin * cos(a + ).
T 5 3
zZ, = (sin (E + 3a)) /(1 —sin(3a — m)); z, = ctg (Zn + §a>'
_1-2sin’a : _1-tga
AT ¥sinza’ 2T 1+tga
_ sin4a cos2a — ot (3 )
AT 1Y cos4a 1+ cos2a’ AR AV
sina + cos(28 — a) 1 +sin2p
zZ, = ; Zy = ———.

" cosa —sin(2B —a)’
cosa + sina

Z=——; Z, = tg2a + sec2a.
cosa —sina
2b+2VbZ -4 2 = 1
Z. =—; —_ .
"VbZ—4+b+2 Vb +2
, _xP+2x-3+(x+DVx2-9 x+3
! x2—2x—3+(x—1)VxZ—9 2= i—3
J(Bm+2)2 — 24m
Zy = 2 ) VA =—m
3Vvm —— 2 '
m=
(a+2 a_ . 2 )\/_—\/7 = 1
Z; = - ; , =———.
! V2a V2a+2 a—+2a/ a+?2 Va++2
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1+a+a?

2a + a?
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2a — a?

>_ (5 —2a?




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

Bapuanmut 3a0anuii:
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33[{31—[1/[6 2. Ilonaganue TOYKH B 3alITPUXOBAHHYIO o0JacTh
Hammcats nporpamMmy, KOTOpas OHNpEAC/ACT, IMOMaAacT JW TOYKa € 3aJaHHbBIMU KOOpPJAWHATAMHU B 06J'IaCTL,

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

No Ob6nacTb No Ob6nactb

1




11




=-x"+2

y

13
15
17
19




JlaGopaTopHasi pa6ora 3. Opranu3aums HUKJIOB

3aganue 1. Tabanua 3HaYeHH GyHKIHT

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

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

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

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



6. _Zi GO A € St WGk AN G O o
= @n D@+ D7 a1 3G+ 17 5+ 1)7 e
n=
17. o k- x—1 (x—-1)? (x-1)° 1
1 = = + + + x> =,
nx 0(x+1)x"+1 x 2x? 3x3 x 2
n=
18. o (—1)"(x — 1)™*1 x—1)% (x—1)3
I ol VPPN Lo VG Gk Vo
n+1) 2 3
n=0
0<x<?2.
19. _ 1% 3..(2n — 1) x 2"+
arcsmx_“Z 2+4.2n+x2n+1)
L
x3  1%3xx%> 1x3%x5%x’ 1%3*5%x7x%x°
=Xt 3T 2eav5 T 2vav6+7 T 2+44648:9 1"
[x] < 1.
20. 13 .. (2n — 1) % x2H1

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

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

JladopatopHas pa6ora 4. IIpocreiimne Kiaaccol
Kaxnplit pa3pabarbiBaeMblii Ki1acc HOJDKEH, KaK MPaBWIO, COAEPKAaTh CICAYIOIIME DJIEMEHTBI: CKPBIThIC IO,
KOHCTPYKTOPBI C TapaMeTpaMu W 0e3 mapaMeTpoB, METObI, CBOHCTBA. MeTOIBl W CBOWCTBA JOJDKHBI 00ECIEYHBATH
HEMpOTHBOPEUUBHI, MOJHBIH, MUHUMAJIBHBIA U yNOOHBIA uHTepdelc knacca. [Ipu BOSHUKHOBEHHH OLIMOOK JOJKHEI
BBIOPACHIBATHCS NCKIIIOUEHHUS.

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

Omnmcate Kjacc, pealu3yIoIMid IECATHYHBIH CYETYMK, KOTOPBIM MOKET YBEIMYHBATH WIM YMEHBIIATh CBOE
3Ha4YeHUE Ha €MHUIlY B 33JlaHHOM AuamnasoHe. [IpegycMoTpeTs HHULIMANH3ANUI0 CYETYMKA 3HAUEHUSAMHU [0 YMOIYaHUIO U
MIPOU3BOJIGHBIMH 3HaueHMSIMU. CYETYMK MMEeT JBa METOJa: YBEIWYCHUS M YMEHBIIEHUs, — M CBOICTBO, IO3BOJIAIOIICE
TIOJIYYHUTh €T0 TeKyluee cocTosiHue. [Ipn BbIX0/Ie 32 TpaHUIbI JUaa30Ha BEIOPAChIBAIOTCS NCKITIOUYEHHMS.

Hanucats nporpammy, JEMOHCTPHPYIOIIYIO BCE pa3pabOTaHHBIE 3IEMEHTHI Kilacca.

Bapuanmui 3a0anuii:

Bapuanr 1

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

Hammcats nporpamMmy, JeMOHCTPUPYIOIIYIO BCEe pa3pab0OTaHHBIC JIEMEHTHI Kiacca.

Bapunant 2

OnwcaTte KJIACC, PeaTH3YIONIMN IIECTHAIIIATCPUIHBIA CYCTYHK, KOTOPHIA MOXET YBEIHMYUBATH WM YMCHBIIATH
CBOE 3HAYCHHWE HA CJMHHUIYYy B 3aJlaHHOM JMamazoHe. [IpeqycMOTpeTh HHHUIMANM3AIMI0 CUETYMKA 3HAYECHHSIMHU 110
YMOJYaHHIO U TPOHU3BOJIBHBIMY 3HAYCHUSIMHU. CUSTYNK MMEET JIBAa METO/Ia: YBEIIMYCHUS  YMECHBIIICHUS, — U CBOWCTBO,

MO3BOJISIIOIIEE IOJYYUTh €ro TeKyllee cocTosHue. [Ipu BbIXOAE 3a TpaHMUIbl Uana3oHa BbIOPACHIBAIOTCS
HCKJTFOUCHUS.

Hanmcats mporpammy, IeMOHCTPUPYIOIIYIO BCE pa3paboTaHHBIE 2JIEMEHTHI Kiacca.

Bapnant 3

OmnmcaTe Kiacc, MPEACTABIMIOIINN TPEYTONbHUK. lIpeaycMOTpeTh METOABl M CO3IaHHS OOBEKTOB,
MepeMEIeHHs Ha TUIOCKOCTH, U3MEHCHHS Pa3MEpPOB M BpallleHHs HA 3aJaHHBbIA yroji. Omucath CBOWCTBA IS MOJTyYCHHS
cocTostHUS 00beKTa. [Ipi HEBO3MOXKHOCTH TIOCTPOCHHUS TPEYTOIbHNKA BEIOPACHIBACTCS HCKITIOUCHHE.

Hanmcates nporpammy, IeMOHCTPUPYIOIIYIO BCEe Pa3paOb0TaHHBIC JICMEHTHI KJIacca.



Bapuanr 4

ITocTponTs ommcaHue Kiacca, COAEpPXKaIeTo MH(OPMAIMIO O TTOYTOBOM ajpece opraHuzanuu. lIpemycMoTpers
BO3MOYHOCTb Pa3JelbHOI0 U3MEHEHUS COCTaBHBIX 4acTed aapeca U IPOBEPKU JOILYCTHUMOCTH BBOJUMBIX 3HaueHui. B
ClTyyae HEJOIyCTHMBIX 3HAUCHMH MOJIeH BHIOPACKIBAIOTCSA NCKIFOUCHNUS.

Hamnucats nmporpammy, JeMOHCTPUPYIOIIYIO BCe pa3paboTaHHbIE 3JIEMEHTHI Kilacca.

Bapuanr 5

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

Hamnucatp nporpammy, JEMOHCTPHPYIOIIYO BCe pa3paboTaHHBIE 3JIEMEHTHI Kilacca.

Bapuanr 6

CocTaBUTh OMMCaHUE Klacca A BEKTOpa, 3aJJaHHOTO KOOPAMHATAMU €ro KOHIIOB B TPEXMEPHOM IPOCTPAHCTBE.
OOecrieunTh OMEpALMM CIIOKEHUS W BBIYUTAHMSA BEKTOPOB C IIOJ[yYEHHEM HOBOT'O BEKTOpa (CyMMBI WM Pa3HOCTH),
BBIUUCIICHUSI CKAJISIPHOTO IIPOU3BEICHUS BYX BEKTOPOB, [UIMHBI BEKTOpA, KOCHHYCA yIila MEXIY BEKTOPAMHU.

Hanmcats nporpaMmy, 1eMOHCTPHPYIOLIYIO Bce pa3pabOoTaHHBIE 3JIEMEHTHI Kitacca.

Bapuanr 7

CocTaBUTh ONHCaHME KIACCa MPSMOYTOJBHHKOB €O CTOPOHAMHM, MapajyIelbHBIMH OCAM KOOPIUHAT.
IIpenycMOTpETh BO3MOXKHOCTH II€pPEMELICHUS INPSMOYIOJbHUKOB HA IIJIOCKOCTH, W3MEHEHUE DPa3sMEpPOB, IOCTPOCHUE
HaMMEHBIIErO MPSAMOYTOJIbHUKA, COAEPIKALIETO IBa 3aJaHHBIX MNPSAMOYTOIbHHMKA, M MPSIMOYTOJBHUKA, SBISIOMIETOCS
o01eit yacTpio (mepeceyeHneM) IByX MpsIMOyTOJIbHUKOB.

Hanmcats nporpaMmy, 1eMOHCTPHPYIOLIYIO Bce pa3pab0oTaHHBIE 3JIEMEHTHI Kilacca.

Bapnant 8

CocTaBuUTh ONUCaHME Kiacca AAs NpeAcTaBleHUs Oatbl. IIpemycMoTpeTh BO3MOXKHOCTH YCTAHOBKHM JaThl H
U3MEHEHMsl €€ OTAENbHBIX Moiyieil (ro, Mecsl, NeHb) C MPOBEPKOIl TOMyCTHMMOCTHM BBOJMUMBIX 3HaueHuil. B cmyuae
HEJIONyCTUMBIX 3HA4YeHWH Toseil BBIOpachiBaloTcs HCKmodeHUs. Co3maTh METOAbl W3MEHEHHs [aThl HA 3aJaHHOE
KOJINYECTBO JTHEH, MECALEB H JIET.

Hanmcats nporpaMmy, 1eMOHCTPUPYIOLIYIO Bce pa3pab0oTaHHBIE 3JIEMEHTHI Kilacca.

Bapunant 9

CocTaBuTh ONUCAHKE Kacca Ui MpeAcTaBIeHNs BpeMeHu. [IpenycMoTpeTs BO3MOKHOCTH YCTAHOBKY BPEMEHU U
M3MEHEHHUs ero OTAENBbHBIX MoJieil (4ac, MUHyTa, CEKyHJa) C IIPOBEPKOI JOIMyCTUMOCTH BBOJMMBIX 3HaueHHH. B ciydae
HEJIONyCTUMBIX 3HAueHHWH Ioyiel BeIOpachiBaloTcs HckiatoueHHs. Co3paTh METOAbl M3MEHEHHsS BPEMEHH Ha 3aJaHHOe
KOJIMYECTBO YaCOB, MUHYT U CEKYHI.

Hanmcats nporpaMmy, 1eMOHCTPHPYIOLIYIO Bce pa3pabOoTaHHBIE 3JIEMEHTHI Kilacca.

BapuanT 10

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

i BBIYKCIICHNE 3HAYSHNSI MHOTOYJICHA JUISl 33JJaHHOTO apryMEHTa;

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

i BBIBOJ] HA OKpaH ONFCAaHUS MHOTOWICHA.

Hammcates nporpammy, IeMOHCTPUPYIOIIYIO BCEe pa3paOb0OTaHHBIC JIEMEHTHI KiIacca.

Bapuanr 11

Omnwcats Kiacce, MPeICcTaBIIONIMNA TPEYroNbHUK. [IpefycMOTpeTh METOIBI sl CO3MaHMsI O0BEKTOB, BEIYUCICHHUS
IIomana, nepuMeTpa U TOYKH TMEPECCUYCHUSA MEIUAaH. Omucath CBOMCTBa A TIOJTYYC€HUSA COCTOSAHUA 00BeKTa. HpI/I
HEBO3MOXHOCTH TIOCTPOCHUS TPEYTOIbHUKA BHIOPACHIBACTCS UCKITFOUCHHE.

Hanucatp nporpaMmy, IeMOHCTPUPYIOLIYIO Bce pa3paboTaHHbIC 3JIEMEHTHI Kilacca.

Bapuanr 12

OnucaTth KJacc, MPeACTaBISIOMUN Kpyr. [IpemycMoTpeTh MeTOABI UIsl CO3JaHUS OOBEKTOB, BBIYWCIICHUS
IUTOIAAHN KPYTa, ITUHBI OKPYXXKHOCTH W IPOBEPKH IOMAJaHHs 33JaHHOW TOYKM BHYTph Kpyra. Omucatb CBOWCTBA JUIS
MOy YCHUS COCTOSHUS 00BEKTA.

Hanmcates nporpammy, IeMOHCTPUPYIOIIYIO BCEe Pa3paOb0TaHHBIC JICMEHTHI KJIacca.

Bapuant 13



Onwcath Kiacc i paboThl CO CTPOKOH, MO3BOJISIOIICH XPAHUTh TOJBKO JBOWYHOE YUCIIO M BBHINOJHATH C HUM
apudmermdeckue omepanud. [IpemrycMOTpeTh WHHIHANIH3AIWIO0 C IPOBEPKOH [OIMyCTHMOCTH 3HadeHWH. B ciydae
HEJIOMYCTHMBIX 3HAUCHHI BEIOPACHIBAIOTCS UCKITIOUCHUS.

Hanmcats mporpammy, IeMOHCTPUPYIOIIYIO BCE pa3pabOoTaHHBIE 3JIEMEHTHI Kiacca.

Bapuanr 14

Omnmcats Kiacc Ipodel — paIrioHABHBIX 9UCETI, ABIISIOMINXCS OTHOIIEHHEM ABYX LeNbIX yncel. [IpexycMoTpeTh
METOJIbI CJIOKCHHS, BRIYUTAHUS, YMHOXKCHHUS U ICTICHUS TPOOCH.

Hanmcats mporpammy, IeMOHCTPUPYIOIIYIO BCE pa3pabOTaHHBIE 3JIEMEHTHI KiIacca.

Bapnant 15

Omnmcats Kiacc «daiiim», comepKamiuii cBefeHns o0 WMeHH, Aare co3maHus U anuHe (aiima. [Ipemycmorpers
WHULMAIA3ALUI0 C IIPOBEPKOM JOMYCTUMOCTHM 3HA4ueHUM 1moseil. B cilydyae HeJOmyCTUMBIX 3HAUYEHHM IOJIeH
BEIOpackeIBafoTCs UcKmModeHus. OmmcaTh MeToJ noOaBieHUs WH(GOpMAIMK B KOHEI[ (aiiia W CBOWUCTBA U MOIYYCHHUS
cocTostHUS (aiina.

Hammcats mporpammy, IeMOHCTPUPYIOIIYIO BCe pa3pabOTaHHBIC JIEMEHTHI KiIacca.

Bapuant 16

OnucaTh KJacC «KOMHaTa», COAEpXallUi CBENECHUS O METpPa)XKe, BBICOTE IOTOJIKOB M KOJIMYECTBE OKOH.
[IpenycmoTpeTh MHMLMANU3AIUIO C MPOBEPKOW JOMYCTUMOCTH 3HAUCHHUU mosiel. B ciydyae HenomycTHMBIX 3HaYeHUH
moJie BHIOpAcHIBarOTCS HCKIMOYeHHs. OmucaTh METOABI BBIYHCICHHUS IDIOMIATNM W O00beMa KOMHATHI M CBOWCTBA IUIS
MOJIyYEeHHUSI COCTOSHUS 00BEKTA.

Hammcats mporpammy, IeMOHCTPUPYIOIIYIO Bce pa3pabOTaHHBIC JIEMEHTHI KiIacca.

Bapunant 17

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

Hamnucats nporpammy, JEMOHCTPHPYIOIIYIO BCe pa3paboTaHHBIE JIEMEHThI Kilacca.

BapuanT 18

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

Hammcats mporpammy, IeMOHCTPUPYIOIIYIO Bce pa3pabOTaHHBIC 3JIEMEHTHI Kiacca.

BapuanTt 19

OmnmcaTp KIIacC «IpOIeccopy, COAEpIKalInil CBEICHH, O MapKe, TAKTOBON YacToTe, 00beMe K3IIa U CTOMMOCTH.
IIpenycmMoTpeTs MHULMANU3AIUIO C MPOBEPKOW JOMYCTHUMOCTH 3HAYE€HUW mosied. B ciydae HeIOMyCTHMBIX 3HAaY€HUU
ToJiel BEIOpachIBarOTCs UCKIoUeHH. OnucaTh CBOMCTBA IS ITOTyYSHHS COCTOSIHUS O0BEKTa.

Onucatp KJIacc «MaTepUHCKas IJ1aTay, BKIIOYAIOUIMN KIIAacC «IIPOLECCOop» U 00beM yCTaHOBJICHHOW ONepaTHBHON
namsat. [IpenycMoTpeTh WHUIMANH3ALUI C MPOBEPKOM JOIMYCTUMOCTH 3HAUCHHWH IO oO0beMa maMaTu. B ciydae
HEJIOMyCTHMBIX 3HAUEHUH TOJIs BRIOpackIBaeTCs uekimoueHrne. Onucarh CBOMCTBA IS MOTYUYEHUsI COCTOSTHUAS 00BEKTa.

Hanucate nporpaMmy, 1eMOHCTPUPYIOLIYIO Bce pa3paObOoTaHHbIE 3JIEMEHTHI KIIacCOB.

JlaGopaTopHasi pa6ora 5. OgHOMepHbIe MACCUBBI

3ananue.
B omHOMEpHOM MaccHBE, COCTOAIIEM U3 N BEIISCTBECHHBIX 3JICMEHTOB, BBIYHCIHUTE:
D CyMMy IOJIOKHUTCIIBHBIX 3JICMCHTOB MAaCCHBaA,
a MPOU3BE/ICHUE JJIEMEHTOB MAacCHBA, PACIOJOXKCHHBIX MEXIYy MAaKCHMAIbHBIM 110 MOAYIIIO U

MHUHUMAJTBHBIM TI0 MOJYIIIO 3JIEMEHTAMH.
YHOPSIIOYUTE BIIEMEHTHI MACCHBA O yOBIBAHUIO.
Bapuanmut 3a0anuii:
Bapuanr 1
B opHOMEpHOM MaccHBe, COCTOAIIEM U3 N BEIIECTBEHHBIX 3JIEMEHTOB, BEIYHCIHUTD:
O cymMy OTpUIATENILHBIX 3JIEMEHTOB MacCHBa;
U npousBeeHue 3J1EMEHTOB MACCHBA, PACTIONIOKEHHBIX MKy MAKCHMATIBHBIM U MUHHUMAIBHBIM DJICMEHTaMH.



YHOpPSIIOYUTE DIIEMEHTHI MACCHBA IO BO3PACTAHUIO.
Bapuanr 2
B oHOMEpHOM MacCHBE, COCTOSIIEM U3 N BEIIECTBCHHBIX 3JICMEHTOB, BBIYHCIIHUTh:
U mnpousBeneHue MOJOKUTEIHHBIX 3JIEMEHTOB MaCCHBa;
O cymMy 3JIeMEHTOB MAcCHBA, PACIIOIIOKEHHBIX 10 MUHUMAILHOTO JJIEMEHTA.
YHOpSI0YUTh MO BO3PACTAHUIO OTAENHHO 3JIEMEHTHI, CTOSIIHE HAa YETHBIX MECTaX, U JJEMEHTHI, CTOSIINE Ha
HEYETHBIX MeCTaX.
Bapuant 3
B oHOMEpHOM MacCHBE, COCTOSAIIEM U3 N IEIIOYUCIICHHBIX JIEMCHTOB, BEIYUCIUTD:
U mnpousBeneHne 31EMEHTOB MACCHBa C YETHBIMUA HOMEPaMHU;
O cymMy 3JIeMEHTOB MAcCUBA, PACIIOIOKEHHBIX MEK/TY MEPBBIM M MOCIEIHUM HYJIEBBIMH DJIEMEHTAMHU.
IIpeoOpa3zoBaTh MACCHUB TAKUM 00pa30M, YTOOBI CHAYAA PACIIONATAIUCH BCE MMOJIOKUTEIbHBIC JIEMEHTBI, @ TIOTOM
— BCE OTPUIIATEIbHBIC (3JICMECHTBI, PABHBIC HYJIIO, CYUTATh MOJOKHUTEITBHBIMH).
Bapuanr 4
B omHOMEpHOM MaccuBe, COCTOAIIEM U3 N BEIIECTBCHHBIX 3JICMEHTOB, BBIYHCIIHUTD:
U cymMy 35IeMEHTOB MaccuBa ¢ HEYETHBIMH HOMEPaMHU;
O cymMy 3JIeMEHTOB MAacCHBA, PACIIONIOKEHHBIX MEKTY MEPBBIM M MOCIEIHUM OTPHUIATEILHBIMU 3JIEMEHTAMH.
CaTh MaccuB, yIAJIUB U3 HET'O BCE DJIEMEHTBI, MO/IYJIb KOTOPBIX HE MPEBBIIIACT ANHHUILY.
OcBo6oauBIIMECS B KOHIIE MACCHBA JIEMEHTHI 3aNIOJTHUTH HYJISIMHU.
Bapuanr 5
B omHOMEpHOM MaccuBe, COCTOAIIEM U3 N BEIIECTBCHHBIX 3JICMEHTOB, BBIYHCIIHUTh:
U MaxkcHUMalbHEIN SJIEMEHT MacCHBa;
O cymMy 3JIeMEHTOB MacCHBA, PACIONIOKEHHBIX 0 MOCIEIHErO MOJOKUTEIBHOTO dJIEMEHTA.
CxaTh MacCHB, YAQIMB W3 HEro BCE OJJIEMEHTHI, MOIYJb KOTOPBIX HAaxOJWTCS B uHTepBane [a, b].
OcBo6oUBIIMECS B KOHIIE MACCHBA 3JIEMEHTHI 3aMOJHUTH HYJISIMHU.
Bapuanr 6
B oHOMEpPHOM MAacCHBE, COCTOSIIEM U3 N BEIIECTBCHHBIX 3JICMEHTOB, BBIYHCIIHTD:
U MMHMMaILHBINA SJIEMEHT MAcCHBa;
O cymMy 3JIEMEHTOB MACcCHBA, PACIIOIOKEHHBIX MEXK/LY MEPBBIM M TOCIIETHUM TTOJIOKUTETLHBIMH JIEMEHTAMH.

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

Bapuant 7
B OAJHOMEPHOM MACCHUBE, COCTOAIIEM U3 N EJTOYNCIECHHBIX DJIEMEHTOB, BEIYUCIIUTD:

U HOMep MakCHMalbHOTO JIeMEHTa MacCHBa,;

D TIPOU3BEACHUEC DJIEMEHTOB MAaCCHUBA, PACIIOJIOKCHHBIX MEXKAY NNEPBLIM U BTOPBIM HYJICBBIMH 3JIEMCHTaAMU.
[IpeobpazoBaTh MaccUB TakKMM 00pa3oM, YTOOBI B IIEPBOI €ro MOJOBHHE PacIoIarajinch 3JIEMEHTHI, CTOSBIINE B

HCYCTHBIX IMO3HUIUAX, 4 BO BTOpOﬁ IIOJJIOBHUHE — JJICMCHTHI, CTOSIBIIHNC B YCTHBIX ITO3UIUAX.
Bapnant 8
B OOJHOMEPHOM MACCHUBE, COCTOANIEM M3 N BEHICCTBCHHBIX 3JIECMEHTOB, BEIYUCIINTD!:

U HOMep MHHMMAaJBHOTO JIEMEHTa MAaCcCHBA,;

D CyYMMY 2JIEMCHTOB MaCCHBA, PACIIOJIOKECHHBIX MEXKIY IMEPBBIM U BTOPBIM OTPULIATCIIBHBIMHU DJICMCHTAMU.
[IpeoOpa3oBaTh MaccWB TakUM 00pa3oM, YTOOBI CHa4ajga PacHONAralnuCh BCE 3JIEMEHTHI, MOAYJIb KOTOPHIX HE

MPEBRIIIACT CAMHUITY, 4 TIOTOM — BCE OCTAJIbHBIC.
Bapuant 9
B OOJHOMEPHOM MACCHUBE, COCTOANIEM M3 N BEHICCTBCHHBIX 3JIECMEHTOB, BEIYUCIINTD!:

U MakcuMalbHBIN IO MOJYJIIO 3JIEMEHT MAaCCHBa;

D CYMMY 2JIEMCHTOB MAaCCHBA, PACIIOJIOKCHHBIX MEXKIY IEPBBIM U BTOPBIM MOJIOKUTECIIBHBIMHA 3JIEMEHTAMU.
[IpeobpazoBaTh MaccuB TaKUM 00pa30M, YTOOBI JIEMEHTHI, PaBHBIE HYJII0, PACHOJIArAIMCh I10CJIE BCEX OCTANIbHBIX.
Bapuanr 10
B onHOMEpHOM MaccuBe, COCTOAILIEM U3 N LIEIOYUCICHHBIX 3JIEMEHTOB, BBIYUCIUTh:

O MuHUMaNBHBIN 10 MOIYJIIO 3JIEMEHT MacCUBa;

a CyMMYy Mo,uyneﬁ DJICMCHTOB MACCHBa, PACIOJIOKCHHBIX IMOCJIC MEPBOro 3JIEMCHTA, PABHOI'O HYJIIO.



[IpeoOpazoBaTh MaccUB TakMM 00pa3oM, YTOOBI B IIEPBOI €ro MOJOBHHE PacIojarajuch JIEMEHTHI, CTOSBILUE B
YETHBIX IMO3UIIHSAX, & BO BTOPOH MOJIOBUHE — AIIEMEHTHI, CTOSBIINE B HEUCTHBIX TTOZUIIHIX.
Bapuanr 11
B onHOMEpHOM MaccuBe, COCTOAIIEM M3 N BEIIECTBEHHBIX 3JIEMEHTOB, BEIUUCIIHUTD:
U HOMep MHHHMAIBHOTO IO MOIYJIO 3JIEMEHTa MAaCCHBA;
O cymmy Mojyrneit 31eMeHTOB MacCcHBa, PACIONIOKEHHBIX MOCIIE IEPBOT0 OTPHUIIATEILHOTO AIEMEHTA.
CxaTh MaccuB, yOalMB W3 HEr0 BCE OJJICMEHTHI, BEJMYMHA KOTOPBIX HAXOOWTCs B HHTepBane [a, b].
OcBoOoauBIIHECs B KOHIIE MAaCCHBA 3JIEMECHTHI 3alIOJTHUTH HYJISIMH.
Bapuanr 12
B onHOMEpHOM MaccuBe, COCTOAIIEM M3 N BEIIECTBEHHBIX 3JIEMEHTOB, BEIUMCIIHUTD:
U  HOMep MakCHMAIIbHOTO [0 MOJYJIO 3JIEMEHTa MAcCHBa,;
U cymMy 35IeMEHTOB MacCHBa, PACIIOIIOKESHHBIX MOCIIE IEPBOTO TOJIOKUTEILHOTO AIEMEHTA.
[IpeoOpazoBaTh MaccuB TakuM 00pa3oM, 4TOOBI CHayajla pacrojlarajich BCe DJIEMEHTHI, 1ieas 4acTh KOTOPBIX
JeXKHUT B uHTEpBase [a,b], a morom — Bce ocranbHbIe.
Bapnant 13
B omHOMEpHOM MaccUBe, COCTOAIIEM U3 N BEMIECTBECHHBIX 3JIEMEHTOB, BEIYMCIIHUTD:
U  KoIuuYecTBO 3IEMEHTOB MAaCcCUBA, JIKAIIKX B Auanazode ot A 1o B;
U cymMy 3JIeMEHTOB MacCHBa, PACIOJIOKESHHBIX TOCIIE MAKCHMAIBLHOTO HJIEMEHTA.
YHopsaaounTh 3IEMEHTHI MACCHBA IO YOBIBAHUIO MOTYJICH.
Bapuaur 14
B OOJHOMEPHOM MACCHUBE, COCTOANIEM M3 N BCHICCTBCHHBIX 3JICMEHTOB, BHIYUCIINTD!:
U Ko1MYeCTBO IEMEHTOB MAacCHBA, PAaBHBIX HYJIIO;
U cymMy BIeMEHTOB MacCHBa, PACIOI0KCHHBIX MOCIIC MUHUMAIBHOTO 3JIEMEHTA.
YIopsamo9uTh 3IEMEHTH MacCHBa IT0 BO3PACTAHUIO MOIYJICH.
Bapuant 15
B omHOMEpHOM MaccUBe, COCTOSAIIEM U3 N BEMIECTBECHHBIX 3JIEMEHTOB, BEIYUCIHUTD:
U  kommvecTBO 3IEMEHTOB MaccHBa, 6oubmx C;
U mnpousBeneHne FIEMEHTOB MACCHBA, PACIIOIOKEHHBIX MTOCIIE MAKCUMAIBHOTO TI0 MOJIYJIIO DJIEMEHTA.
[TpeoOpa3oBaTh MaccHB TakMM 00pa3oM, YTOOBI CHAaYaja pacloarajiuch BCe OTPHLATEIbHBIE DJIEMEHTHI, & IOTOM
— BCE TOJIOKUTEIbHBIC (JIIEMEHTHI, PaBHBIC HYJIIO, CYATATH MTOJIOKHUTEIHHBIMH).
BapuanT 16
B omHOMEpHOM MaccUBe, COCTOSAIIEM U3 N BEMIECTBECHHBIX 3JIEMEHTOB, BEIYUCIIHUTD:
D KOJIMYECTBO OTPULATCIIbHBIX 3JIEMCHTOB MaCCUBA,
O cymmy Mojyrei 31eMEHTOB MacCHBa, PACHIONIOKEHHBIX MOCIIE MUHIUMAIILHOTO [0 MOJYJIIO 3JIEMEHTA.
3aMeHHUTL BCE OTPHUHATCIBHBIC J3JICMCHTBI MAacCCHBa UX KBaJApaTaMU W YHOPAAOYUTH BJIEMEHTBHI MacCUBa I10
BO3PaCTaHHIO.
Bapunant 17
B omHOMEpHOM MaccuBe, COCTOSIIEM M3 N LEIOYHUCICHHBIX 3JIEMEHTOB, BEIYUCIIHTS:
D KOJIMYCCTBO ITOJIOKHUTCIIBHBIX DJICMCHTOB MAaCCHUBaA,
U  cymMmy 3eMeHTOB MacCHBa, PACIOJI0KEHHBIX MOCIIE MOCIETHEr0 AIEMEHTa, PABHOTO HYIIIO.
IIpeobpazoBaTh MacCHB TaKUM 00pa3oM, YTOOBI CHaYalla Pacrojarajinch BCE JIEMEHTHI, Ieiask YacTh KOTOPBIX HE
MIPEBHIIIACT SAUHUILY, & TOTOM — BCE OCTAJbHEIC.
BapuanT 18
B ogHOMEpHOM MaccuBe, COCTOSIIEM M3 N BEIIECTBEHHBIX JIEMEHTOB, BEIYHCIIUTD:
U  KkomM4ecTBO 3IEMEHTOB MacCHBa, MeHbIHX C;
U cymMy HesbIx 4acTeil 2IeMeHTOB MacCHBa, PACIOIOKEHHBIX MOCIIE MOCISTHEr0 OTPULIATEIBHOTO JIEMEHTA.
IIpeoOpa3zoBaTh MaccMB TakuM 00pa3oM, 4TOOBI CHayalla pacrojarajuch BCE DJIEMEHTBI, OTIHYAIOIIUECS OT
MaKCHMaJIbHOTO He Oonee yeM Ha 20%, a TOTOM — BCE OCTaJIbHBIE.
Bapuanr 19

B OOJHOMCPHOM MAaCCHUBEC, COCTOAMEM M3 N BEHICCTBCHHBIX 3JIECMEHTOB, BBIYUCINTD:
a TIPOU3BECACHUEC OTPULIATECIIBHBIX 3JICMCHTOB MaCCHUBA,

O cymMMy [OJOXHUTENBHBIX JIEMEHTOB MACCHBA, PACIIOJIOKEHHBIX 0 MAKCUMAIILHOTO DJIEMEHTA.
W3MeHHTD TTOPSAIOK CIIEOBAHMS DJIEMEHTOB B MAaCCHBE Ha OOpaTHBIH.



JlabopaTopHasi paGora 6. JIByMepHble MACCHBBI
3aganmne.
Jana upsmoyromeHas Marpuna. OnpenenuTh cpenHee apu(METHUECKOE €€ JJIEMEHTOB W KOJHYECTBO
MTOJIOKHUTEIHHBIX 3JIEMEHTOB B KaXKIIOW CTPOKE.
Bapuanmut 3a0anuii:
Bapuanr 1
JlaHa nienouncieHHas npsAMoyToyibHas MaTpuia. OnpenenuTs:
U  KonM4ecTBO CTPOK, HE COACPIKAIIMX HU OJHOTO HYJIEBOTO JIEMEHTA;
U makcuManbHOE U3 YHCE, BCTPEUYAIOIIUXCS B 33JaHHON MaTpuIie 60Jiee 0THOTO pasa.
Bapuanr 2
JaHa niesouncinerHas npsMoyroyibHas Marpuna. OnpeaenuTh KOJIMYECTBO CTONONOB, HE COJACPIKAIMX HH OJHOTO
HYJICBOTO 3JIECMEHTA.
XapaKkTepuCTUKOW CTPOKH IEJIOUUCICHHON MaTpPHUIbl HA30BEM CYMMY €€ IOJIOKUTEIBHBIX YETHBIX 3JIEMEHTOB.
[epecTaBisis CTPOKH 3aJaHHOW MaTPHIIBI, PACIIONIOKUTH UX B COOTBETCTBHH C POCTOM XapaKTEPUCTHK.
Bapnant 3
Jlara nienoyucIeHHas IpsAMOYToNIbHas MaTpuia. OnpeaennTh:
U konmvecTBO CTOJIGIIOB, COMEPKANIUX XOTS ObI OJIMH HYJIEBOU JJICMEHT;
U HOMep CTPOKH, B KOTOPOI HAXOJUTCSI caMasi JUIMHHAS CEPUSl OJMHAKOBBIX DJIEMEHTOB.
Bapnanr 4
Jana nenouncneHHas KBaJapaTHas MaTpuia. OmnpeneianTs:
U npousBeseHue 3J1eMEHTOB B TEX CTPOKaX, KOTOPBIE HE COJCPKAT OTPUIIATEIBHBIX 3IEMEHTOB;
U MakcuMyM Cpeiiu CyMM 3JIEMEHTOB AHAroHael, napaielibHbIX TIIaBHON THATOHATH MAaTPULBL.
Bapuanr 5
Jana nenoyncieHHas KBaJapaTHas MaTpuia. OmnpeneianTs:
U cymmy BIeMeHTOB B TeX CTOJONAX, KOTOPBIE HE COJEPKAT OTPUIIATETbHBIX 3JIEMEHTOB;
U MuHHMYM Cpelid CyMM MOJIyJIei 3JIeMEHTOB JAMArOHAIIEH, Tapaslie/IbHBIX TOO0YHOM IHArOHAIN MATPHUIIbL.
Bapunanr 6
Jlara nienovyucieHHas IpsMOyToJIbHas MaTpuia. OnpeaennTh:
U cymMy BIeMEHTOB B T€X CTPOKaX, KOTOPBIC COIEPIKAT XOTS ObI OJIMH OTPHUIIATENbHBIH 3JIEMEHT;
U HoMepa CTPOK u CTOJOIOB BCEX CEAJIOBBIX TOYECK MATPHUIIBL.
MINPUMEYAHUE

Matpuna A UMeeT CeIoBYI0 TOUKy A;j,eciu A;; ABIAETCS MUHUMAJIBHBIM JIEMEHTOM B i-if CTPOKE M MaKCHMAalbHEIM — B

js
j-M cronbre.

Bapuant 7

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

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

Bapnant 8

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

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

Bapuant 9

Cocenamu seMeHTa A;; B MaTpulle Ha30BeM dJEMEHTHl Ay, e i — 1<k <i+1,j—-1<I1<j+1,(k ) #
(i,j). Onepatust criaxuBaHUs MATPUIIBI JaET HOBYIO MAaTPHUILy TOTO XK€ pa3Mepa, Kax/blil 2IEMEHT KOTOPOH MOIydaeTcs
Kak cpefHee apH(METHUECKOe HMEIOIIMXCS COCelel COOTBETCTBYIOIIETrOo 3JIEeMEeHTa HMCX0aHOM Matpuipl. [locTponts
pe3yJsbTaT CrIAXKUBAHMS 3a/JaHHON BEeLIeCTBEHHON MaTpHubl pasmepom 10 X 10.

B crinaxkeHHOI MaTpuLie HAWNTH CyMMY MOJYJEH 3JIEMEHTOB, PACIOIOKEHHBIX HUXKE [NIABHOW AUaroHau.

Bapuanr 10

OneMeHT MaTpHLbl HA3bIBAETCS JIOKAIBHBIM MUHMMYMOM, €CIM OH CTPOIO MEHBIIE BCEX HMMEIOIIMXCS Yy HEro
cocenieil (OmpeneneHne COCEAHUX 3JIEMEHTOB cM. B BapuaHte 9). IlomcumraTh KONMMYECTBO JIOKAIBHBIX MHUHHMYMOB
3aaHHO#M MaTpuIlsl pazmMepom 10 X 10.



Haiitu cymMy Moayineil 371eMEHTOB, pacloyIOKEHHBIX BBIIIE TNIAaBHOW AMaroHalu.
Bapuanr 11
KoaddunmeHTsl cucTteMbl NHHEHHBIX ypaBHEHMH 3aJaHbl B BUJAE MNPSIMOYrojbHOW Marpuipbl. C MOMOLIBIO
JIOIYCTHMBIX IPE0Opa30BaHMil IPUBECTH CUCTEMY K TPEYTOJIBHOMY BUIY.
HaiiTi koMuecTBO CTPOK, cpeHee apu(hMETHIECKOE IIEMEHTOB KOTOPBIX MEHbIIE 3a[aHHON BEJINYHHBI.
Bapuanr 12
VYIJIOTHUTP 33JaHHYIO MaTPHILy, YA U3 Hee CTPOKH M CTOJIOLIBI, 3aII0JIHEHHBIE HYJISIMU.
Haiiti HOMep TIepBoii U3 CTPOK, CONEPIKAMINX XOTSI OBl OIMH MOJIOKHUTEIEHBIA IIEMEHT.
Bapnant 13
OcymecTBUTh IUKINYECKHH CIABHT 3JIEMEHTOB NPSIMOYTOJBHOM MaTpHIBI HA N 3JIEMEHTOB BIPAaBO WM BHH3 (B
3aBUCHMOCTH OT BBEJICHHOTO PEKUMa), N MOXKET OBITH OOJIbIIIE KOJIMYECTBA 3JIEMEHTOB B CTPOKE MM CTOJIOIE.
Bapuant 14
OcymiecTBUTh NUKIMYECKUN COBUT AJIEMEHTOB KBaJPaTHOW MAaTpHUIlBI pazMepoM M X N BmpaBo Ha k 3ieMeHTOB
TaKUM 00pa3oM: 3JEMEHTHI NEPBOM CTPOKU CIBUTAIOTCS B MOCIEAHUI CTOJIOEN CBEpXY BHU3, M3 HETO — B MOCJICTHIONO
CTPOKy CIIpaBa HalleBO, M3 HE€ — B TEPBBIH CTOJIOCI] CHHU3Y BBEpPX, W3 HETO — B IEPBYIO CTPOKY; UL OCTaJIbHBIX
3JIEMEHTOB — AHAJIOTHYHO.
Bapuanr 15
[aHna nenouncieHHas npsiMOyrosbHas Marpuia. OnpeneauTs HoMep NEPBOro U3 CTONOLOB, COAEPIKALIUX XOTs ObI
OJIUH HYJIEBOU DIIEMEHT.
XapaKkTepUCTUKON CTPOKH IICJIOUHUCICHHOM MAaTPHULIBI HA30BEM CyMMY €€ OTPHLATEIbHBIX YETHBIX 3JIEMEHTOB.
[epecraBinss cTPOKH 33AaHHOM MaTPHIIBI, PACIIONIOKUTE UX B COOTBETCTBUH C yOBIBAHHEM XapaKTEPHUCTHUK.
Bapuant 16
YHopsanounTs CTPOKH LEIOYUCIEHHON MNPSIMOYTOJbHOM MATPHIBI MO BO3PACTAHHIO KOJIMYECTBA OJUHAKOBBIX
3JIEMEHTOB B KaXKI0H CTPOKE.
Haiiti HOMep mepBoro n3 cToa0I0B, HE COJIep KAIINX HH OJJHOTO OTPUIATENILHOTO JIEMEHTA.
Bapnant 17
[TyTem mepecTaHOBKH 3JIEMEHTOB KBaPATHON BEIIECTBCHHON MATPHIIBI JOOUTHCS TOTO, YTOOBI €€ MaKCUMAIIbHBIN
9JIEMEHT HaXOJWJICS B JIEBOM BEpXHEM YIJIy, CICAYIOIIHUH 110 BEIUMIHHE — B TO3UINH (2, 2), CIIETYIONINI 10 BETUIYNHE —
B no3unuu (3, 3) U T. 1., 3aII0JHUB TaKUM 00pa30M BCIO TJIABHYIO IHArOHAJb.
Haiitu HOMep nepBoil U3 CTPOK, HE COAEPIKAIIHUX HU OJHOTO MOJI0KUTEIBHOIO AJIEMEHTA.
BapuanT 18
JlaHa nenouyncneHHas npsMoyroybHas MaTpuia. OnpenenuTs:
O KOJMYECTBO CTPOK, COAEPIKALIMX XOTSI ObI OUH HYJIEBOU 3JIEMEHT;
O  HOMep cTonbLa, B KOTOPOM HAXOAMTCS caMasi JJIMHHAS CepHsl OJMHAKOBBIX JIEMEHTOB.
BapuanTt 19
Jlana nenouncneHHas kBajpaTHas MaTpuna. Onpenenaurs:
D CYMMY DJIEMCHTOB B TEX CTPOKAX, KOTOPBIC HE COACPKAT OTPULATCIIbHBIX 3JIEMEHTOB,
U  MHHUMYM Cpeau CyMM BJIEMEHTOB JHAroHajeH, NapaienbHbIX IIABHON JHArOHAIH MATPHILIBL.
BapuanT 20
JlaHa nenouncineHHas npsMoyroybHas MaTpuna. OnpenenuTs:
D KOJIMYECTBO OTPULATECIILHBIX 3JIEMECHTOB B TEX CTPOKAX, KOTOPBIC COACPIKAT XOTA OBI OJVUH HyJ'[eBOﬁ DJICMCHT,
U HOMepa CTPOK U CTONOLOB BCEX CEIUIOBBIX TOUSK MATPHIIBL.

HNPUMEYAHHUE

Matpuna A uMeeT cemioByr TOUKY A;j,eciu A;; ABIAETCS MUHHUMAIbHBIM 3JIEMEHTOM B i-H cTpoke u

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

Bapuanr 1



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

Bapuanr 2

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

Bapuant 3

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

Bapuanr 4

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

Bapuanr 5

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

Bapnanr 6

Hammcate mporpammy, KOTOpasi CUMTHIBAE€T TEKCT M3 (pailla M BBIBOJUT HAa 3KPaH TOJNBKO IPEUIOKECHUS, HE
coJieprKallie 3amsaThIX.

Bapuant 7

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

Bapnant 8

Hammcate mporpaMmy, KOTOpasi CUMTHIBAE€T TEKCT W3 (aiila M BBIBOJUT HAa 3KpaH TOJBKO IIMTAaThl, TO €CTh
MIPEUIOKEHHS], 3aKIIIOUEHHBIC B KABBIYKH.

Bapuanrt 9

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

BapuanTt 10

Hanmcate mporpamMMy, KOoTOpas CUMTHIBAET AHTIMHCKHH TeKCcT W3 (aiyla ¥ BBHIBOAWT Ha DKpaH CJIOBA TEKCTa,
HAYMHAIOIIMECS U OKAHYUBAIOIIHECS Ha ITacHbIE OyKBBI.

Bapuanr 11

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

Bapuant 12

Hammcare mporpaMmy, KoTOpasi CUMTHIBa€T TEKCT W3 (aila M BBIBOAMT HAa HKPaH TOJBKO IPEIIONKEHUS,
HAYMHAIOIIHECS C THPE, Nepe KOTOPBIM MOTYT HaXOAUTHCS TOJIBKO MPOOEIbHBIE CHMBOJIEI.

Bapuanr 13

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

BapuanT 14

Hanucatp nporpammy, KoTopasi CAMTBIBAET TEKCT M3 (paiiia W BEIBOAUT €TO HA 9KpaH, 3aMeHuB nudpsr oT 0 10 9
CIIOBAaMH «HOJIBY», KOIAUHY, ..., «AEBATHY, HAUMHAS KaXI0€ MIPEI0KEHIE C HOBOW CTPOKH.

Bapnant 15

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

BapuanT 16

Hanucate mporpammy, KOTOpasi CUMTHIBAE€T TEKCT n3 (haiiia M BBIBOJUT Ha 3KpaH CHayajla BOIIPOCHUTEIbHBIC, a
3aTeM BOCKJIMIATEIbHBIE IPEII0KEHNUS.

Bapnant 17

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

Bapmuanr 18



Hanucare mporpaMmy, KOTOpasi CUMTBIBACT TEKCT W3 (ailia ¥ BBIBOJUT HA JKpaH BCE €ro INPEUIOKEHUS B
00paTHOM TOPSIKE.

Bapnant 19

Hammcate mporpammy, KOTOpasi CUMTHIBAE€T TEKCT M3 (aiila M BBIBOAWUT HA DKpaH CHAdana MpPEATIOKCHHS,
HaYMHAIOIINECS C OTHOOYKBEHHBIX CIIOB, a 3aTEM BCE OCTAJIbHBIE.

JlaGopaTopHas padora 8. Kinaccel n onepanun.

Kaxnpiit paspabaTpiBaeMblil KJIacC AOJDKEH, KaK MPaBHIIO, COAEPXKATh CICAYIOIIHE JJIEMEHTHI: CKPBITHIC MO,
KOHCTPYKTOpBI C MapaMerpamMu M 0e3 mapaMeTpoB, METOJbI; CBOMCTBA, WHIEKCATOPHI; IMEPErpy’kKEHHbIC OIepalvy.
OyHKIIMOHABHBIE 3JIEMEHTH Kiacca JOJDKHBI 00ecIeYrBaTh HEIPOTHBOPECUUBHIH, IMONHBINA, MUHUMAIBHBIA U yIXOOHBIH
unrepdeiic knacca. [Ipy BOSHUKHOBEHUH OIIMOOK JJOMKHBI BEIOPACHIBATHCS UCKITIOUEHHS.

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

Omucate kiacce a8 pabOTBl ¢ OZHOMEPHBIM MAacCHBOM LENBIX 4ncen (BekTopoM). OOecreuuTs cienyromme
BO3MOKHOCTH:

U 3amaHue NpOW3BOJIBHBIX LETBIX FPAHUL] HHACKCOB IIPU CO3JaHUU 00BEKTA;
U o6parmienne K OTACIFHOMY DJIEMEHTY MacCHBa C KOHTPOJIEM BBIXO/Ia 3a MPEICIbI MACCHBA;
U BeMONHEHHE oONepanuii IOJIEMEHTHOTO CIOXEHHS W BBIYUTAHHMS MAacCHBOB C OAWHAKOBBIMH TI'PAaHHUIAMH

HH/IEKCOB,

U  BemoOJMHEHHE ONepalyii yMHOXKCHUS U JIGICHHS BCEX JIEMEHTOB MacCHBa Ha CKaJsIp;
U  BBIBOJ HA 3KpaH dJIeMEHTa MACCHBA M0 3aJAHHOMY HHJIEKCY M BCEr0 MacCHBa.

Hanmcats nporpaMmy, 1eMOHCTPUPYIOLIYIO Bce pa3paOd0TaHHbIE JIEMEHTHI Ki1acca.
Bapuanmur 3a0anuii:

Bapuanr 1

OmnmcaTh KJIacC «aHTJIO-PYCCKHM CIIOBAph», 00ECIEUNBAIONIMNA BO3MOXKHOCTh XPAaHEHHS HECKOJIBKHX BAPHAHTOB
nepeBofa JUIl KaXIOro ciioBa. Peann3oBaTh JOCTYN MO CTPOKOBOMY HHJIEKCY — aHIIIMHCKOMY cioBy. OGecneuuTsb
BO3MOXKHOCTb BBIBOJIA BCEX 3HAYCHUIA CIIOB M0 3aIaHHOMY IIpe(HKCY.

Bapuanr 2

Onucatp Ki1acc st paboThl ¢ OJIHOMEPHBIM MAacCHBOM CTPOK (DMKCHPOBaHHOM JUIMHBL. OOeCreunTh Clienyome
BO3MOXKHOCTH:
3aJlaHue TPOU3BOJIbHBIX LIEJIBIX TPAHUI] HHACKCOB MPU CO3TaHUU 00BEKTA;
oOpareHne K OTJeNbHOM CTPOKE MacCHBa 110 WHJIEKCY ¢ KOHTPOJIEM BBIX0/1a 3a IIPE/IeIbl MacCHBa;

BBITTOJIHEHHE OTIepallnii TO3JIEMEHTHOTO CIEIICHHUS IBYyX MacCHBOB ¢ 00pa30BaHHEM HOBOTO MacCCHBa;
BBINTOJTHEHHE OTNlepanuii CIUSHUS IByX MaCCHBOB C HCKIIIOUCHHUEM TIOBTOPSIIOLINXCS 3JIEMEHTOB;

Co00D

BBIBOJI Ha 3KpaH dJIEeMEHTa MacCHBa 110 33J]laHHOMY MHIEKCY U BCEr0 MaccuBa.
Hanucats nporpaMmy, IeMOHCTPUPYIOIIYIO BCe pa3pab0TaHHbIE 3JIEMEHThI Ki1acca.

Bapunant 3

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

BEIYMCIICHUE 3HAYCHUST MHOTOWICHA /ISl 3aTaHHOTO apTyMCHTAa,

Ooriepanru CIOKECHUA, BBIYUTAHUA U YMHOXKCHUA MHOTOYJICHOB C IMMOJIYYCHUEM HOBOT'O O6’beKTa-MHOF0‘[HeHa;

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

oooo

BBIBOJ] HA 3KpaH ONFCAaHUS MHOTOUYICHA.
Hanucats nporpaMmy, 1eMOHCTPUPYIOLIYIO Bce pa3paboTaHHBIE 3JIEMEHTHI Kilacca.
Bapunanr 4
Omnucare Kjacc, OOECIEUMBAIOIIMK IIPEACTaBICHUE MATPUIBI MPOU3BOJIBHOIO pa3Mepa C BO3MOXKHOCTBIO
W3MEHEHHsI YHCJIa CTPOK M CTOJOIOB, BBIBOJA HA IKpaH MOIAMATPHIBI JIOOOT0 pa3Mepa M BCel MAaTpHIBI, JOCTyHa IO
HHJEKCaM K 2JIEMEHTY MaTpULIbL.

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

Bapnant S

Omnucate knmacc st pabOTBI ¢ BOCBMEPHWYHBIM UYHCIOM, XPaHAIIMMCSA B BHJIC CTPOKH CHMBOJIOB. Peann3oBarh
KOHCTPYKTOPBI, CBOMCTBA, METOABI U CIEAYIOIIHE ONEePaIUH:



olepalyy PUCBAaUBaHUsL, PEaIN3YIOIINE 3HAUNMYIO CEMaHTHKY;
olepanyy CpaBHEHHS;

npeoOpa3oBaHKe B JIECATHYHOE YHCIIO;

(hopMaTHBIN BBIBOT;

JOCTYII K 3aJlaHHON IIH(pe Yucia no HHAEKCY.

HamucaTs nporpamMmy, IeMOHCTPUPYIOIIYIO BCe pa3pabOTaHHBIC JIEMEHTHI Kilacca.

COoO00OO

Bapnanr 6

Omnmcats Kacc «IoMainHssa Ondmmnorexay. [IpeaycMoTpeTs BOZMOKHOCTE pabOTHI ¢ IPON3BOIBHBIM YHCIIOM KHUT,
MIOWCKa KHUTH 110 KAKOMY-JIH00 NPU3HAKY (II0 aBTOPY, 110 TOAY M3JaHUs WM KaTerOpuH), 100aBJIeHUsS] KHUT B OMOINOTEKY,
yAaJeHUs KHUT U3 Hee, TOCTYTIa K KHHUTe TI0 HOMEpPY.

Hamnucate nporpammy, JEMOHCTPHPYIOIIYIO BCe pa3paboTaHHBIE 3JIEMEHTHI Klacca.

Bapuaunr 7

Omnucatp KJ1acc «3amucHasi KHIKKay. [IpeqycMoTpeTh BOBMOXKHOCTh pabOThl ¢ POU3BOJILHBIM YUCIIOM 3aIuceH,
MTOWCKA 3aITHCH 10 KaKOMY-JHO00 MIpH3HAKY (HampuMmep, 1o (GaMIuTiH, JaTe pOKICHUS WM HoMepy TenedoHa), robaBieHus
U y/laJeHHs 3aIKCei, COPTUPOBKH 10 (haMHIIMHU U OCTYIIA K 3alHCH 110 HOMEPY.

Hammcats mporpammy, IeMOHCTPUPYIOIIYIO BCe pa3pabOTaHHBIC JIEMEHTHI KiIacca.

Bapnant 8

OmnmcaTe KJIacC «CTyneHYecKas rpymma». [IpeaycMoTpeTs BO3MOKHOCTH pabOTBI ¢ IePEeMEHHBIM YHCIIOM
CTYJICHTOB, TIOMCKA CTYJCHTA [0 KaKOMY-JIM0O MpHU3HAKY (Hampumep, Mo (paMuiny, UMCHH, aTe POKICHUS), T0OABICHUS
U yIaJeHHus 3alliCcel, COPTUPOBKH IO pa3HBIM HOJSM, JIOCTYTa K 3aIllUCH [0 HOMEPY.

Hamnucatp nporpammy, JEMOHCTPHPYIOIIYIO BCe pa3pabOTaHHBIE JIEMEHTHI Klacca.

Bapuanrt 9

Onucath Kiacc, peaju3ylOIUi THUIl JaHHBIX «BEIIECTBEHHAs MaTpula» M pabdoTy ¢ HuMH. Kiacc momkeH
peaTu30BBIBATh CIEAYIONINE OTIePAiy HaJl MaTPULIAMHU:
CJI0’KeHHUe, BRIYUTAaHNE (KaK ¢ APYroi MaTpuleH, TaK U C YHUCIOM);
KOMOMHHPOBAHHbIE OTIEpallMU NPUCBauBaHus (+=, -=);
orepaly CpaBHEHHsI Ha PaBEHCTBO/HEPABEHCTBO;
oTepanyy BEIYUCICHUS 00OpaTHON U TPaHCIIOHMPOBAHHOW MaTPHIIEI,

Co00D

JIOCTYII K 3JIEMEHTY 10 HHAEKCaM.
Hanmcats nporpaMmy, 1eMOHCTPUPYIOLIYIO Bce pa3padOTaHHbIE JIEMEHTHI Kilacca.

BapuanT 10

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

YMHOKEHHE, AeeHHe (KaK Ha IPYTylo MaTpHIly, TaK ¥ Ha YHCIO);

KOMOMHHUPOBaHHbIE Ollepaluy npucBanBanus (*=, /=);

OTIepaIMIO BO3BEACHUS B CTEIICHb;

METOABI BBIYUCIICHUA ACTCPMHUHAHTA U HOPMBI;

o000

JOCTYII K 3JIEMEHTY IO UHJEKCaM.
Hanucats nporpaMmy, 1€MOHCTPUPYIOLIYIO BCe pa3pab0TaHHBIE 3JIEMEHTHI Kilacca.
Bapuanr 11
Omnmcate Kiacc, peajn3yIONIUi THIT JaHHBIX «BEIIECTBEHHas MaTpuma» M paboty ¢ HumH. Kiacc momken
peanu30BLIBaTh CIEAYIONINE ONepallii HaJl MaTPULIAMHU:
O wMeroapl, peanm3yrolide TPOBEPKY THNA MAarpuIlbl (KBajpaTHas, JAWArOHajbHAs, HyJeBas, EAWHUIHAS,
CUMMETPHYHAs1, BEPXHSS TPEYTOJIbHAS, HYDKHSIS TPEYTOJIbHAS);
U omepamuu cpaBHEHHS HA PaBEHCTBO/HEPABEHCTRO;
U 1ocTyn K 3J€MEHTY MO HHASKCAM.
Hanucats nporpaMmy, 1€MOHCTPUPYIOLIYIO BCE pa3pab0TaHHBIE 3JIEMEHTHI Kilacca.
Bapuant 12
Omucate KIacc «MHOXKECTBO», IO3BOJLSIIOIIMK BBIOJTHATH OCHOBHBIC OIEpAllMH: IOOABICHHE U yJalCHUE
9JIEMEHTA, NepeceyeHne, 00bEeANHEHNE U Pa3HOCTh MHOXKECTB.
Hanmcats nporpaMmy, 1€MOHCTPUPYIOLIYIO BCe pa3pab0TaHHBIE 3JIEMEHTHI Ki1acca.
Bapnant 13



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

Hamnucats nporpammy, JEMOHCTPHPYIOIIYIO BCe pa3paboTaHHBIE 3IEMEHTHI Kilacca.

Bapuant 14

Onucarh KjacC «aBTOCTOSHKa» JJIsI XpaHeHUs CBelIeHui 00 aBroMoOmisix. Jlst Kakaoro aBTOMOOMIISA
3aIICBIBAIOTCA TOCHOMED, LBET, (paMUIUs BIAJeIblia W IPU3HAK NPUCYTCTBHA Ha CTOSTHKE. OOECIeunTh BO3MOKHOCTB
MOWCKAa aBTOMOOWJISI IO pPa3HbIM KpPHUTEPHUSM, BBIBOJA CIIMCKA IPUCYTCTBYIOIIMX W OTCYTCTBYIOIIMX Ha CTOSHKE
aBTOMOOMIIEH, OCTyTIa K NMEFOILMMCSI CBEICHHUAM 1T0 HOMEPY MECTa.

Hamnucate nporpammy, JEMOHCTPHPYIOIIYIO BCe pa3paboTaHHBIE 3JIEMEHTHI Klacca.

Bapuanr 15

Omnucath KilacC «K0J0/a KapT», BKIIIOYAIOIINI 3aKPBITBIE MAaCCUB AJIEMEHTOB Kilacca «kapTay. B xapTe xpaHsrTcs
MacTe U HoMep. O0ecrednTh BO3MOXKHOCTH BBIBOJIa KapThl 110 HOMEPY, BBIBOJA BCEX KapT, MEPEMEIINBAHUS KOJOABI U
BBIJIa4X BCEX KapT U3 KOJOJBI MOOIUHOYKE U 10 6 ITYK B CIIy4alHOM MOPSIKE.
Hanmcats nporpaMmy, 1€MOHCTPUPYIOLIYIO BCe pa3paObO0TaHHBIE 3JIEMEHTHI KITaCCOB.
Bapuant 16
Omnmcatp KJ1ace «Ioe3», COACPKaIlIH CIIeTyIONINe 3aKPBITHIC MOJIS:
Ha3BaHHE [TyHKTa Ha3HAYCHHUS;

HOMep Imoe3/1a (MOXKET CoiepKaTh OYKBHI H ITU(PHI);

ooQC

BpeMsl OTIIPABIICHHUS.

[IpexycMoTpeTs CBOWCTBA /I MOTYyYCHUS COCTOSHUS OOBEKTa.

OmnucaTh KJ1ace «BOK3a», COAEPKAIIUHA 3aKPBIThIH MacCcUB 10oe3/10B. O0eceYnTh ClIeIyIOIIe BO3MOKHOCTH:
BBIBOJI MH(OPMALIMH O TIOE3/1¢ TT0 HOMEPY C MMOMOIIBIO HHEKCA;

BBIBOJI HH(OPMAILMH O TI0€3/1aX, OTIPABJISIOLIMXCS 10CIIE BBEACHHOTO C KIaBUATYPhl BDEMEHH;
NIEPETPYKEHHYIO OIIEPALUI0 CPABHEHM S, BBIIIOJIHAIOLYI0 CPABHEHUE BPEMEHHU OTIIPABJICHUs JBYX IIOE3/0B;

oCoo0oo

BBIBO/J] HHCbOpMaL[HI/I 0 oe3zax, OTHPaBJIAIOIINXCA B Sa}IaHHLIﬁ IIYHKT Ha3HAYCHU.

Wndopmanms gommkHa OBITH  OTCOPTMPOBAHA 110 BPEMEHM OTHpaBlieHHMs. HammcaTe  mporpammy,
JIEMOHCTPHUPYIOLIYIO BCE pa3paboTaHHbIE 3JIEMEHTHI KI1acCOB.

Bapuanr 17

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

Ha3BaHUE TOBAPA;

Ha3BaHUE MarasuHa, B KOTOPOM IIPOAAETCS TOBAp;

Oo0o

CTOMMOCTH TOBapa B pyOIIsiX.

IIpenycmoTpeTs CBONCTBA AJIS TIOMYYEHHUS COCTOSTHHUS O0BEKTA.

Omnucatp KJ1ace «CKIajp», CoJAep KaIlUi 3aKpbIThIH MaccHB TOBapoB. OOeCeunTh ClieIyoHe BO3MOXKHOCTH:

O  BeBOA HH(MOPMAIIHK O TOBAPE IT0 HOMEPY C IOMOIIBIO HHICKCA;

U BBIBOA Ha 3KpaH MHPOPMALMK O TOBape, Ha3BaHHE KOTOPOTO BBEICHO C KIIABHATYPBI; €CJIH TaKUX TOBAapOB HET,
BBIJaTh COOTBETCTBYIOIIEE COOOIIEHNUE;

U  copTupoBKy TOBapOB M0 HA3BaHHIO Mara3MHa, 10 HANMEHOBAHUIO U MO LICHE;

U meperpykeHHYIO OTIEPAIIHIO CIIOKEHHST TOBAPOB, BHIMOIHIONIYIO CIIOXKEHHE UX TICH.

Hanucats nporpaMmy, 1eMOHCTPUPYIOLIYIO Bce pa3paboTaHHBIE JJIEMEHTHI KJIacCOB.

BapuanT 18

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

Ha3BaHUE MTyHKTa HA3HAYCHHUS;

LIECTU3HAYHBIN HOMEp pelica;

ooo

BpeMsI OTIIPABJICHHS.
IIpemycMOTpeTh CBOWCTBA IS IOTYYCHUS COCTOSHUS O0BEKTA.
OnmcaTe KJIacC «a’pomlopT», COAEpKAIIWN 3aKphITBIi MaccHB camoneToB. OOecmeunTh CIexyronue
BO3MOXKHOCTH:
O BeBOA HH(DOPMAIIHH O CAMOJIETE IO HOMEPY pelica ¢ TOMOIIBIO HHIEKC A,
O BbBOA MH(OpPMAIINK O CAMOJIETAX, OTIPABISIIONIMXCS B TEUEHHE Yaca MOCJIe BBEJCHHOIO C KIABUATYPHI BPEMEHH;



O BbIBOA HHpOpPMALIMK O CAMOJIETAX, OTIPABIISIONIMKCS B 33IaHHbBII yHKT HA3HAYCHHUS;
U neperpyxeHHYIO OIlepaliio CPaBHCHUS, BBITOIHSIOIIYIO CPaBHEHHE BPEMEHH OTIIPABIICHHS JBYX CAMOJICTOB.
Wudopmanmss gomkHa OBITH  OTCOPTUPOBaHA IO BPEMEHHM OTHpaBiieHHMs . Hamucath  mporpammy,
JIEMOHCTPHUPYIOLIYIO BCE pa3pabOTaHHBIE 3JIEMEHTHI KITaCCOB.
Bapnant 19
Ommcatp KJ1acc «3aIuchy, COAEPKAIINN CIEAYIOINE 3aKPhITHIE TOJIS:

Q damunus, ums;
U somep Tenedona;
O nara posxaeHus (MACCUB M3 TPEX YUCEN).
[pemycMOTpETh CBOMCTBA [UIS TOTYUYCHHSI COCTOSHHS 0OBEKTA.
Onucath KIacC «3aluCHas KHUKKa», COJEPIKAIUi 3aKphIThI MaccuB 3amuceil. OOecmeduTh CIleIyIOIIne
BO3MOKHOCTH:

O BbIBOA Ha 3KpaH MH(OPMALUH O YeTOBEKe, HOMEpP Tele()OHA KOTOPOro BBEICH C KIaBHATYPBI;, €CJIM TaKOTO HET,
BBIJIaTh Ha JIUCIUICH COOTBETCTBYIOIICE COOOIICHHUE;

O mowck ofel, IeHb POXKIACHUS KOTOPBIX CErOHS WM B 3a[aHHBIN JIEHb;

U mowck oz, IeHb POXKICHUS KOTOPBIX OY/IET Ha CIeayIolIeii Heierne;

O mowck sozei, Homep TeneoHa KOTOPHIX HAYMHAECTCS HA TPY 3aJaHHBIX [U(PHI.

4.1.2. TectupoBaHue

Tema 1. Texnonorust paboThl B BU3yalIbHOI cpesie nporpamMmmupoBanust. KomnonenTnas mozens. utepdeiicHbie
KOMIIOHEHTHI

Tema 2. O6paboTka Tabnuunol nHpopmanuu. ['paduueckue BosmoxxHoctu cpensl Borland DELPHI. Pa6ora ¢ daitnamu.
O06paboTka coObITHI. MBI U KITaBHATYPA

Tema 3. TexHONOTHSA TPOCKTUPOBAHUS IPHIIOKCHAN. B3anMoqeicTBUSME MPHUIIOKECHUH ¢ 0a3aMu JaHHBIX

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

4.1.2.1. llopsinok npoBexeHus.

TectupoBaHHe NPOXOIUT B INHCHMEHHOW ()OpME WM C MCIOJIB30BAHHUEM KOMIBIOTEPHBIX cpeacTB. OOydwarommics
MOJy4aeT ONpeleléHHOE KOJIMYECTBO TECTOBBIX 3ajaHuil. Ha BbilonHeHue BbiAesseTcs (UKCUpOBaHHOE BpeMs B
3aBHCHUMOCTH OT KoJHW4ecTBa 3ajaHWi. OlleHKa BBICTaBIAETCS B 3aBHCHMOCTH OT IPOIIEHTAa NPABHJIBHO BBINOJHEHHBIX
3anaHuil. TectupoBaHue NpoOBOAMTCS MO BapuaHTaM. B kaxnom Bapuante — 10 TecTOBBIX 3aiaHui. 3a KaKIbli
NIPaBWJILHBIA OTBET Hauucnsercs | 6amt. Mtoro 3a TecTupoBaHue CTyIEHT MOXET 3apaboTats 110 10 6amios.

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

4.1.2.2 Kpurtepuu oueHMBaHus

17-20 6asu1oB CTaBUTCS, €CIM 00yUaromuiicss Habpan 86% mpaBUIILHBIX OTBETOB U OOJIee.
14-16 6asoB cTaBuUTCS, eciu 00yuaromuiicst Hadbpas ot 71% mo 85 % npaBUIBHBIX OTBETOB.
11-15 GannoB craBuTCs, eciii o0yyaronmiicst Habpai ot 56% 10 70% MpaBHUIIBHBIX OTBETOB.
0-10 GayutoB cTaBUTCS, ecin oOyyaronuicst Habpax 55% MpaBWIBHBIX OTBETOB U MEHEE.

4.1.2.3. Conep:xxaHue OLIEHOYHOI'0 CPEACTBA

3aganue 1:

COBOKYITHOCTb CPEJICTB, C IOMOIIBIO KOTOPBIX IPOrPaMMBbI MHUIIYTCS, KOPPEKTHPYIOTCS, TPe00pa3yroTCs B MalllMHHbBIE
KOJBI, OTIIAKUBAIOTCS U 3aIyCKAIOTCS, HA3bIBAIOT

(OtmeTbTE OAMH NMPaBUIIEHBII BapHaHT OTBETA. )

Bapuanr 1 o6onouxoit

BapuaHT 2 nporpaMMHOi MOZEIbIO

BapwuanT 3 nuHammdeckod miaTgopmoit

3amanue 2:

W3 npuBeaeHHBIX HMXe 3anucei Beiaenute pynkiun CLR:

(OtBeT cunTaeTcs BEpHBIM, €CIIM OTMEUCHBI BCE MPABIIIBHBIC BAPHAHTHI OTBETOB.)
BapuanT 1 aByxiaroBast KOMIHISIUS

BapuanT 2 ynpasieHue KoJ1oM

BapuanT 3 Mmoau¢pukanus TuHaMUIeCKON TUIaT(hOpMBI

3amanue 3
[punoxenue, HaXoAsAIICECs B IMPOLIECCE Pa3paOOTKH, HA3bIBACTCS



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

BapuanT 2 mogynem

BapuanT 3 xoHTeitHEpoM

3ananue 4:

Habop Tabnuil gaHHBIX, ONMMCHIBAIOIINX TO, YTO OIPEACICHO B MOIYJIC, HOCUT Ha3BaHUE
(OT™MeThTe OJTMH TPAaBUILHBIA BapHAHT OTBETA. )

BapwuanT 1 Mmetaganubie

BapuaHT 2 KOMIUICKCHBIC JaHHBIC

BapuaHT 3 MOJy/IbHBIC JaHHBIC

3ananue 5:

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

Bapuanr 2 atpu0yTsl

BapuanT 3 Tunst

3ananue 6:

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

BapuanTt 1 meTos

BapuanTt 2 mapkepsl

BapuanT 3 Tunst

3ananue 7:

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

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

BapuanT 2 crierudukanmuu

BapuanT 3 meTos!

3ananue 8:

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

BapuanT 2 cnencteue

BapuanT 3 notoMox

3ananue 9:

COBOKYITHOCTB JIOITyCTUMBIX B SI3bIKE CHMBOJIOB HOCHUT Ha3BaHUE
(OtMmeTpTE OOVMH NPaBUIBHBIA BapHaHT OTBETA.)

BapuanT 1 xonreiinep

Bapwuant 2 angaBut

BapuanTt 3 MetacTpoky

3ananwue 10:

K tunam gannsix DELPHI cneayer otHecTn

(OtBeT cunTaeTcst BEpHBIM, €CIIM OTMECUECHBI BCE IPABIIBHBIC BAPHAHTHI OTBETOB.)
BapuanT 1 pa3zMepHble THIIBI

BapuaHT 2 MOy IbHBIE TUIIBI

BapuanT 3 ccpiiouHbIE TUIIBI

3amanne 11:



CLR - 3t0

(OT™MeThTE OIMH MPAaBHILHBIA BapHAHT OTBETA. )

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

BapuaHT 3 MeTOI KOMILICKCHOIN 00pab0TKH MOTU(PUKAIIMOHHBIX TaHHBIX

3amaunne 12:

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

BapuanT 2 Tun

BapuanT 3 mapkupoBka

Banganue 13:

K tumam npunoxenuit NET Framework ciiegyer oTHecTH

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

BapuanT 2 MakpoMeTuiHbIe TPUI0KEHUSA

Bapuant 3 Windows-npuitoxxeHus

Bananue 14:

Kaxkum s13p1xoM sBisercss DELPHI?

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

Bapunant 3 MoxyIbHO-OpPHEHTHPOBAaHHBIM

Baganue 15:

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

Bapuanr 1 unentudukarmto

BapwuaHT 2 ayTeHTHDUKAIIIO

BapwuanT 3 Bepudukanmro

3ananuel 6:

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

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

Bapuant 2 DLL

Bapuant 3 GUI

3aganuel 7:

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

BapuanT 1 xnacc

BapuaHT 2 HHKancy a0

BapuanT 3 Monyib

3aganuel 8:

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

BapuanT 1 xnacc

BapuanTt 2 Mmoaynb

BapuanT 3 xoHTeitHep

3amannel9:



C MexaHU3MOM BUPTYaJbHBIX METOMOB CBSI3BIBAIOTCS MTOHITHS

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

BapuanT 2 nonudonnzma

BapuanT 3 nonumopduzma

3amanne20:

K nporpammusim snementam si3bika DELPHI cnenyeT otHecTn

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

BapuanT 2 xnaccsl

BapuanT 3 Tumnsl

Bananue:21

CrpyKTypa, UCIIOIb3yeMast JUTs XPaHSHHM s 3JIEMEHTOB TI0 MPHHIIHITY: TIEPBBIM MIPHUILEI - TOCIEAHNUM yIIEI, HOCHT
Ha3BaHHE

(OTmeTbTE OMH NMPABUIIBHBII BapHaHT OTBETA. )

BapuanT 1 ctex

BapuanTt 2 Mmonyib

BapuanT 3 xoHreitHep

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

TectupoBanue (5 cemectp)

Baganuel :

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

Bapuant 1 Math

BapwuanT 2 Object

BapwuanT 3 Scop

3aganue2:

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

BapwuanT 1 void

Bapwuanr 2 self

BapuanT 3 parent

Baganue3l:

Onepatop nepenauu ynpasienuss DELPHI HocuT HazBaHue
(Ot™meTpTE OMH PAaBUIIBHBIN BaPHAHT OTBETA.)

Bapuanrt 1 return

BapmanT 2 depend

BapwmanT 3 continue

3aganues:

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

(OtmeTbTE OAMH NMPaBUIIEHBII BapHaHT OTBETA. )

BapuanT 1 neperpyskoit MeTo0B

BapuanT 2 uMnnukanueil METon0B

BapuanT 3 niukiorpaMMoit MeTo0B

3amannes:

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

(OT™MeTbTe OIMH MPAaBHILHBIA BApUAHT OTBETA. )

BapuanTt 1 nerepmuHMpoBaHHOE

BapuanT 2 pexyppeHTHOE



BapuanT 3 nMmimkannoHHOE

3ananue6:

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

BapuanT 2 ctexom 3HaueHUH

BapuaHT 3 cTeKkoM BBI30BOB

3amanne’:

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

Bapuanr 1 uckiarouenue

Bapuanr 2 repMunan

Bapuant 3 xonreitnep

3aganues:

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

BapwuanT 1 ommbouHas cutyanms

BapwuanT 2 ommbOka B mporpamme

BapunanT 3 ucKIIOUNTENbHAS CUTY IS

3aganue9:

B DELPHI uckitouenus npeacTaBisioTCs
(Ot™meTbTE OJMH MPABUIBHBIM BapHAHT OTBETA.)
BapuanTt 1 meTogamu

BapuanT 2 knaccamu

BapuanT 3 o0bexTamu

Banannel0:

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

Bapuant 1 return

BapwuanT 2 catch

Bapuanr 3 finally

Bamanuel 1:

Oneparop checked MoxeT npoBepsTh

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

BapuaHT 2 KOHKpETHOE BBIpaKEHUE

BapuanT 3 meTo[ co3nanus kiacca

3ananuel2:

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

BapwuanT 2 Tonpko B Tene System

BapwuanT 3 na, MOXXHO

3ananuel 3:

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

BapuanT 1 meton

BapuanTt 2 mapkep

BapuanT 3 cBoiicTBO

3amannel4:

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

BapuanT 2 nonumopduzma



BapuanT 3 umMmkanum

3ananuel5:

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

BapuanT 1 B nuHamMudeckoit

BapuanT 2 B KOCBEHHO

BapuanT 3 B cTatnueckoit

3amannel 6:

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

Bapuanr 1 uckiarouenue

Bapuanr 2 repMunan

Bapuant 3 xonreitnep

3aganuel 7:

K HCKITIOUNTENBHBIM CUTYAIUSAM CIIeTyeT OTHECTH

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

BapuaHT 2 HEXBAaTKY JOCTYNHON HNaMsTH

BapuaHT 3 HONBITKY OTKPBITH HECYIIECTBYIOMIHN (aiii

Bananuel 8:

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

Bapmuant 1 Detect

Bapuant 2 Main

BapwuanT 3 System

3anannel9:

VYnpasnernue obpadotkoit uckmoueHuit B DELPHI ocHOBEIBaeTCs Ha UCIIOIB30BaHHUH OIIEpaTopa
(OTmeTbTE OMH NMPAaBUIIBHBII BapHaHT OTBETA. )

BapuanT 1 get

Bapuanr 2 try

BapuanT 3 break

3ananne20:

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

BapuanT 1 KoHCTpyKTHBHAs

BapuanT 2 onepatopHas

BapuanT 3 monynbHas

3ananue2l:

K cocraBnsrommmM 4acTsaM Crucka napaMeTpoB METO1a CIeNyeT OTHECTU

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

Bapwuant 2 meton

BapuanT 3 unentudukarop

3aganne22:

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

BapuanT 2 Mogynu napameTpoB

BapuanT 3 xonuu napamMeTpon

Bamanne23:

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

BapuanT 1 depend

BapuanT 2 throw



BapwuanT 3 conclude

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

4.2. OnleHOYHbBIE CPEACTBA MPOMEKYTOYHOM aTTeCTANUN

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

4.2.1. YcTHBIN NIH NUCBMEHHBIH 0TBET HA BONPOC

4.2.1.1. Ilopsipox npoBeeHNs.

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

4.2.1.2. Kpurepuu oueHMBaHHS.

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

1. Cucrema nporpammupoBanus DELPHI.

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

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

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

npucsanBanus. COBMECTHMOCTD

T10 TIPHCBAaUBAHUIO.

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

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

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

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

9. AITOPUTMBI TIOMCKA B MacCHBE.

10. AnropuT™MBI COPTUPOBKU MACCUBOB.

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

IIporpammupoBaHue

THUIIOBBIX JITOPUTMOB 00pabOTKH 3ammcen.

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

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

14. PexypcuBHble oAnporpaMmMbl. O0JIaCTh UCTIONH30BAHHUS.

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

16. Ykazarenu u TuHaAMU4ecKas NaMsITh. JJuHaMU9IecKrne iepeMeHHBIE.

17. CBs3aHHBIEC CITUCKH.

18. Ouepenu. Crekn.

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

(TMNM3NpPOBaHHbIE) (aiIIbL.

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

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

NPSIMOM JTOCTYT K KOMIIOHEHTaM (aiiia.

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

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



24. Crangaptablii Moxyib Graph. OcCHOBHBIE IPOLEAYPbI U PYHKINH.

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

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

4.2.2.1. Ilopsipox npoBeeHNsI.

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

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

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

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

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

3aJaHue BBITOJIHEHO YaCTUYHO WM C (PAKTUUECKUMU OIIUOKAMH.

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

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

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

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

3anaua 9

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

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

3amaua 10



Hanummmre nporpaMMy, KOTOpast BBIBOJUT HA KOHCOJIb TAOJIHMILy YMHOKEHHS

3anauva 11

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

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

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

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

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

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

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

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

18. CocraBuTh ONMCAaHUE Kilacca JUIs ONPEJIeNICHNs] OTHOMEPHBIX MaCCUBOB CTPOK (PUKCUPOBAHHOM JJTHHBL.
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www.dx.doi.org/10.12737/textbook_597aef1a80e830.74777545. - ISBN 978-5-00091-481-6. - TekcT : 3J1EKTPOHHBIH. -
URL.: https://znanium.com/catalog/product/939812 (mara obpamienus: 10.02.2025). — Pesxxum 0CTymAa: 1O MOJITUCKE.
3. Bapdonomeera, T.H. JlaGopaTopHbIi NPaKTHKYM MO 00BEKTHO-OPUEHTUPOBAHHOMY IPOIPAMMHUPOBAHUIO : MPAKTUKYM /
T.H. Bapdonomeesa, I1.10. Epumosa. — 3-e uzn., ctep. — Mocksa : ®JIMHTA, 2019. — 74 c. - ISBN 978-5-9765-2042-
4. - Texcr : anextponnbiit. - URL: https://znanium.com/catalog/product/1065537 (mata obpamenus: 10.02.2025). — Pesxxum
JIOCTYTA: TIO MOJIITHUCKE.
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Ipunooicenue 3
K paboueli npocpamme OUCYUNIUHBL (MOOYJIs)
b1.B.JIB.01.01 Ilpoepammuposanue na JJEJIOU

Hepeqem, HH(l)OpMaIII/IOHHI)IX TeXHOJIOFHﬁ, HCMOJIB3YEMBIX /IS OCBOCHUA JUCHHUIIJINHBI (MOI[leSI), BRJIIOYasi
nepevIeHb MPpOorpaMmmMHoOro odecrevyeHus 1 l/IH(l)OpMalIl/IOHH])IX CIIpaBOYHbLIX CUCTEM

Hamnpasienue noarorosku: 09.03.03 - INpukniagnas nHdopmarnka

IIpoduns nogrorosku: IpukiaaHas nHGOPMATHKA B SIKOHOMHKE

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

I'on Havana oOy4ueHus o oOpaszoBaresbHOM mporpamme: 2025

OcBoeHue JAUCHUITIINHBI (MOI[yJ'ISI) npeanojaract HCIoJb30BaHUC CICAYIOLICTO MPOrpaMMHOIO o0ecrieueHHs U
I/IHd)OpMaHHOHHO-CHpaBO‘IHHX CHUCTCEM:

Office Professional Plus 2010,

GIMP,

Inkscape,

Notepad ++,

Python,

Lazarus

OnextponHas 6ubdanorednas cucreMa «ZNANIUM.COM»

DnekTpoHHas OubauoTeuHas cuctema M3narenscrBa «JlaHby

OnektpoHHast oubimoTeyHas cucteMa « KOHCYJIbTaHT CTyAeHTa»



