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Conep:xanue

1. IepedeHp MIaHUPYEMbIX PE3yJIbTATOB OOYyUYEHHMS MO MUCHUILIMHE (MOIYII0), COOTHECEHHBIX C IUIAHUPYEMbIMH
pesynpraTtamu ocBoerust OITOIT BO

2. Mecro nucuuruivnel (Moayins) B ctpykrype OITOIT BO

3. O6beM AMCUUILIAHBI (MOZYIS) B 3a4YETHHIX CIWUHHUIIAX C YKa3aHWEM KOJMYECTBA YacOB, BBINCICHHBIX Ha
KOHTaKTHYIO paboTy 0oOydarommxcs ¢ mpernojgaBateieM (0 BHIaM y4eOHBIX 3aHATHH) U HA CAMOCTOSTENbHYIO paboTy
oOyJaromuxcs

4. Conep:xaHue IUCIHMIDIMHEI (MOIYIS), CTPYKTYPHPOBAaHHOE O TeMaM (pa3zenaM) C yKa3aHHeM OTBEISCHHOTO Ha
HHX KOJMYECTBA aKaJIeMUUECKUX YacOB M BUJIOB YUeOHBIX 3aHATHH

4.1. CTpyKTypa ¥ TeMaTHYECKHH IJIaH KOHTAaKTHOM U CaMOCTOSTENBHON paboThI 110 JUCHUILIHHE (MO/YIIIO)

4.2. CogeprkaHue OUCIUTUIAHBI (MOIYIIN)

5. IlepedeHs yueOHO-METOAMYECKOTO OOECTIEUCHHUS Ui CaMOCTOSATENFHON PabOTHI O0O0YJAOUIMXCS TI0 AUCIUTUINHE
(Momym0)

6. ®oHJI OLICHOYHBIX CPEJICTB MO TUCIUIUIUHE (MOIYJIIIO)

7. IlepedeHs uTepaTypbl, HEOOXOTUMOH TSI OCBOSHHS JUCIUTUINHBI (MOIYIIS)

8. IlepeueHb pecypcoB MHPOPMAIMOHHO-TEICKOMMYHUKAIIMOHHOHN ceTH "MHTepHeT", HeOOXOAUMBIX ISl OCBOCHHS
JTUCTIATUTHHBI (MOZIYIIS)

9. MeToanueckue ykazaHus AJsl 00y4aronnXxcs 110 OCBOCHUIO TUCHUILTHHBI (MOJYJIS)

10. IMepeuens HHOPMAIMOHHBIX TEXHOJIOTHH, HCIOIB3YEMBbIX [IPU OCYIIECTBICHUH 00pa30BaTEILHOTO MpOoIecca 1Mo
JUCIUIUTHHE (MOJIYJII0), BKIOYasi IEPEUCHb MPOTPAMMHOT0 00eCredeHusT U NHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM (IIpU
HEO0OXOIUMOCTH)

11. OnucaHre MaTepUaTbHO-TEXHUYCCKON 0a3bl, HEOOXOAMMOM ISl OCYIICCTBICHUS 00pPa30BaTEILHOTO MpoIecca
0 JUCUIUILTHHE (MOIYITIO)

12. CpezcTBa ajanTaiuu MpernoiaBaHisl JUCIUIUTHHBI (MOIYJIs) K MOTPEOHOCTAM 00YUArOIIUXCS MHBAIUIOB M JIHIT C
OTpaHUYECHHBIMH BO3MOXHOCTSIMU 3/IOPOBBS

13. Ilpunoxxenue Nel. @OHJT OLIEHOUHBIX CPEJICTB
14. Ipunoxenue No2. [lepeyeHs nmurepaTypbl, HEOOXOIUMOM AJIsI OCBOCHUS JUCIUILIIMHBI (MOYJIs)

15. Tlpumoxxenne Ne3. IlepedeHr MHPOPMAIMOHHBIX TEXHOJOTHH, HCHOIB3YEMBIX I OCBOCHHS TUCIIMILIHHBI
(MomyJ1st), BKIIFOUasl IepeueHb NPOrpaMMHOI0 00ecTiedeH s U NHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM



[Iporpammy aucuunianHbl pazpadoTan(a)(u) JOLEHT, KaHAUAAT (QU3NKO-MaTeMaTHUeCKHX Hayk YcmaHoB WibHyp
Tanrarosuy (Kadenpa MaTeMaTHKy 1 IPUKIAIHON HHOOPMATHKH).

1. IlepeyeHb NJAHUPYEMBIX PpPe3yJbTATOB O0y4YeHHs IO AUCHUILVIMHE (MOAYJI0), COOTHECEHHBIX ¢
IJIAHUPYeMBbIMHU pe3yabTaTamu ocsoenust OIIOII BO

OO0y4aronuiicsi, OCBOUBIINNA AUCITUILTHHY (MOIYIIB), JOIDKEH 001a1aTh CIEAYIOMIMMH KOMIIETCHIIUAMU:

Iugp Pacmiudposka
KOMIIeTeHIINN NpuoGpeTaeMoii KOMIIeTeHINH
[K-2 CriocoOeH OCyIIecTBIATh TECTHPOBAHIE KOMIIOHEHTOB HH(OPMAIIMOHHBIX CHCTEM
[K-2.1 3HATH TEXHOJIOI'MU TECTUPOBAHUS KOMIIOHEHTOB HH(POPMAIIMOHHBIX CHCTEM
[K-2.2 YMeTh 0CyIIEeCTBIISATh TECTUPOBAHIE KOMIIOHEHTOB HH()OPMALIMOHHBIX CUCTEM
[K-2.3 BriaeTs ctocOOHOCTEHIO OCYIIECTBISATh TECTHPOBAHNUE KOMIOHEHTOB HH()OPMAIOHHBIX
CHCTEM
TIK-5 CriocoOeH IPUMEHATh CHCTEMHBIH MOIX0/1 M MaTeMaTHICCKIE METOBI B (hopMann3aiui

[PEIIECHNA NTPUKIAAHBIX 3a4a4, B TOM YHCJIE€ NHTECJIJIEKTYAaJIbHBIX

TIK-5.1 3HATH OCHOBBI CHCTEMHOT0 TIOJIX0/1a ¥ MATEMAaTHUCCKUX METOOB B (JOPMATIH3AINN PEIICHUS
MPUKIIAIHBIX 33/1a9, B TOM YHCIIC HHTEIUICKTYaTbHBIX

TIK-5.2 3HATH OCHOBBI CHCTEMHOTO MIOJIX0/1a M MAaTEMAaTHUCCKUX METOJIOB B (JOPMAITH3AINN PEUICHUS
[IPUKJIAJHBIX 3a/1a4, B TOM YMCJI€ HHTEJUIEKTyalbHbIX

TIK-5.3 Braneth CHOCOOHOCTHIO MPUMEHATh CHUCTEMHBIA IMOAXOJ W MaTeMaTHYCCKHE METOIbI B
(hopMann3aIiy peICHHs IPUKIaTHBIX 33/1a4, B TOM YHCJIC HHTCIUICKTYaIbHBIX

OO0y4aroniuiicsi, OCBOUBIINNA UCITUILTHHY (MOIYIIB):

JlomkeH 3HaTh:

cucreMy mnporpammupoBanus Ha CHU-++; mpuHIUIB pa3paOOTKA HPOTpaMM; IPUHIMIE ABTOHOMHOW U
KOMIUIEKCHOH OTJIAAKH U TECTUPOBAHHS IPOTPAMM;

OCHOBBI CHCTEMHOTO TTOIX0JIa U MATEMaTHIECKIX METOJIOB MIpH IMporpaMMupoBanny Ha CHU++.

JlomkeH ymeTh:

pa3pabaTbIBaTh aNTOPUTMBI PENICHHS M NPOTrPaMMHUPOBATh 3aJadyd 0OpabOTKHM [MaHHBIX B MpPEAMETHOH
o0nacTH, pa3pabaTeIBaTh MPOEKT TECTUPOBAHUS IPOTPAMMBI;

MPUMEHATH METOJbI CUCTEMHOT'O MOAX0Ja U MaTEMATUICCKNX METOAOB IPH PECIICHUM MPUKIaJHBIX 3ajJia4.

JlomxeH BlaneTh:

HaBBIKaM# OCYIIIECTBJICHUA TECTUPOBAHUS IIPOTPAMM;

HaBbIKaMU CUCTCMHOTI'O ITOAX0Ja U MAaTEMAaTHYCCKUX MECTOJ0B B (bopManmaupm peUICHUA MPUKIIAJHBIX 3a/1a4.
2. Mecro aucuumiunsl (MoayJs) B crpykrype OIIOII BO

Jannast mucummianHa (Moaynb) BrmodueHa B pasgaen "B1.B.JIB.01.02 Hucummnuael (Momynu)" OCHOBHOH
npodeccroHanbHOM oOpazoBatenbHoi nporpammbl 09.03.03 "Ilpuknanxas uapopmatuka (IlpuknanHas uHbOpMaTHKA B
9KOHOMHKE)" M OTHOCHTCS K JAUCHMIUIMHAM TI0 BBIOOPY M 4YacTH, (OPMUPYEMOH YYacTHHKaMH 00pa3oBaTeNbHBIX
OTHOIIEHUH.

OcpauBaetcs Ha 2 Kypce B 4 cemecTpe.

3. O0beM AUCHMILUIMHBI (MOAYJISI) B 32a4eTHBIX eIMHHMIAX ¢ YKA3aHHEM KOJMYeCTBAa 4YacoB, BbIAeJEeHHBIX HA
KOHTAKTHYI0 pafoTy o0y4alomuxcsi ¢ mpemnojgasarejeM (0 BHAaAM y4eOHBIX 3aHATHI) © HA CAMOCTOSATEIbHYIO
padoTty o0y4arommxcs

OO6m1ast TPyAOEMKOCTh TUCIUITINHEI COCcTaBisIeT 4 3a4eTHBIX(bIe) enunni(sl) Ha 144 gaca(oB).

KonrakTtHast pabdora - 48 uaca(oB), B TOM uucie JieKiuu - 16 gaca(oB), mpaktudeckue 3aHstus - 0 yaca(os),
nabopaTopHbIe paboThI - 32 yaca(oB), KOHTPOIb CAMOCTOSTENEHOU PaboTHI - 0 yaca(oB).

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

d)opMa MMPOMEKYTOUYHOI'O KOHTPOJISL AUCHUITIJIMHBI: 9K3aMCH B 4 CEMECTpPE.



4. Conep:xxkanue JHUCHUILUIMHBI (MOIYJisl), CTPYKTYpPHPOBaHHOe M0 TeMaM (pa3iejiaM) ¢ YyKa3aHHeM
OTBEJIeHHOr0 HAa HUX KOJIMYeCTBA aAKa/IeMHYeCKHX YACOB M BU/IOB Y4eOHBIX 3aHATH

4.1 CTpyKTYypa H TeMaTHYeCKHUi MJIaH KOHTAKTHON U CaMOCTOSITeIbHOM PadoThl N0 AUCHUILIHHE (MOAYJIIO)
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Tema 1. TexHoMOTHS PabOTHI B BU3yabHOH cpelie
1. |mporpammupoBanus. KomnonentHas mozaens. Mutepdeiicubie | 4 4 0 8 16
KOMIIOHEHTHI
Tema 2. O6pabotka TabmmuHON nHGOpMarmm. ['paduyeckue
2. [BozmoxHocTH cpeabl Borland C++. PaboTa ¢ daitnamu. 4 4 0 8 14
O0paboTka coObITHIl. MBIIIb U KJIaBHATYpa
3 Tema 3. TexHOIOTHSI TPOEKTUPOBAHUS IPHIIOKEHUH. 4 4 0 8 14
" |B3anMoIeiCTBUSAME MIPIIIOKEHAN C 0a3aMu JaHHBIX
4 Tema 4. ConpoBOXKJI€HHE MPOrPaMMHOIO NMPOIYKTA. 4 4 0 8 16
" [lIpoexTHas nesATENEHOCTD
Mroro: 108 16 0 32 60

4.2 CoaepxxaHue TUCUMILIMHBI (MOLYJ151)

Tema 1. Texnosiormsi padoThl B BH3yaJdbHOW cpede mnporpamvupoBanusi. KoMmmoHeHTHasi MojeJib.
HNurepdeiicHbie KOMIIOHEHTHI

Crpykrypa npoekra B C++. ®aiinbl npoekra, Gopmbl u Monyms. MHCIeKTop OOBEKTOB M MHCIEKTOpP CBOWCTB
00bekToB. Pexxum npoextupoBanus nnrepdeiica. Komnonent ®opma. KomnoHeHTsI A7st BBOJa M BbIBOJA NaHHBIX: Label,
Edit, ListBox, ComboBox, CheckBox, RadioButton. Kommounent Button. Kommnonentsr TrackBar, ScrollBar, UpDown,
DataTimerPicker.

Tema 2. O0pabdorka TadauuyHoii nndopmauun. I'paduueckne Bo3mo:xkHocTu cpeabl Borland C++. Pabora ¢
paiinamu. O6padoTka co0bITHIL. MBIIIb M KIaBHATYpPA

OO6pabotka TabmmaHoi wHpopMmarmu. KommoneHT StringGrid. 3arpy3ka u300pakeHH B KOMITOHEHT Image.
Pucopanme ¢ momomrsio cBoiictB Canvas. Pabora ¢ (aiimoBoii cTpyKTypoil Ha ypOBHE OIEPAMOHHOW CHCTEMBI: MOWCK,
KOIIMPOBaHHUE, IEPENMEHOBaHNE U yayeHne (aiyios u nanok. Melub 1 knaBuatypa. [1opsaok HacTymieHus..

Tema 3. TexHoJiorusi NPOEKTHUPOBAHUA NMPUJIOKeHUii. B3aumoaeiicTBUSIMU NPUJIOKeHUI ¢ 6a3aMu TaHHBIX

ITocranoBka 3amaun. [loctpoeHne 0OBEKTHON MOJETH MPUIIOKEHUS. BhIeaeHne THIIOBBIX COOBITUH U OOBEKTOB.
Pazpabotka BusyanbpHOrO MHTEpdeiica. Mojenb AocTyna K 0a3aM JaHHBIX M3 CPellbl MporpaMMHUpoBaHUsI. KOMIOHEHTHI
Juist paboThI ¢ TabnuuaMu U 3anpocamu. OuiabTpanust JaHHbIX. BusyanbHoe 0ToOpakeHHe TaHHBIX Ha (hopMme.

Tema 4. ConpoBo:kaeHne NPOrpaMMHOro npoaykra. IlpoekrHas aesiTeJbHOCTD

JKM3HEeHHBI LUK NporpaMMHOro mnponaykra. OpraHuzanusi momomu: (aiil CcrpaBKd, KOHTEKCTHAs IMOMOIIb.
PazpaboTka WrpoBBIX M OOYdYaOIIMX NPUIOKEHHII B COOTBETCTBHM C WHAMBHAYAlIbHBIMH 3aJaHUAMHU. Pa3paboTka
npwioxkennil. Mcronp3oBanne komnoHenTa Shape. [Toctupoenne rpadukos u nuarpamm B komnoHenTe Chart. Pabota c
TEKCTOBBIMH ¥ THITN3UpOBaHHBIME (aiinamu. KomnonenT Memo. Komnonentsr OpenDialog u SaveDialog.

5. IlepedeHb y4eOHO-METOAMYECKOTO OOecIedYeHHUS] /ISl CAMOCTOATEJIbHOH padoThl 00y4YaromuXcs IO
JUCHUIIHHE (MOAYJII0)

CaMocrosiTenbHas pa0oTa OOYYAIONIMXCS BBIMONHSICTCS IO 3aJaHUI0 M IPH METOJUYECKOM PYKOBOJCTBE
mpernojaBaTens, HO ©0e3 ero HemocpeacTBeHHOro yduactus. CamocTosTenbHas paboTa Monapas3nensercss Ha
CaMOCTOSITENIbHYIO pa0OTy Ha ayTMTOPHBIX 3aHATHIX M HAa BHEAYTUTOPHYIO CaMOCTOSTEIbHYIO paboTy. CamocTosTeIbHAS
paboTa oOygaromuxcs BKIIOYAET KaK MOJHOCTHIO CAMOCTOSITETIbHOE OCBOCHHE OTACIBHBIX TeM (Pa3/elioB) ITUCIHUILUIMHEL,
Tak W MpopabOTKy TeM (paslenoB), OCBAMBAEMBIX BO BpeMsl ayIUTOpHOW paboThl. Bo BpeMsi caMOCTOSTENbHON paboThI



oOydJaromuecss 4YUTAlOT M KOHCHEKTUPYIOT y4eOHYIO, Hay4HYI0 M CHPABOYHYIO JIMTEPATypy, BBINOJHSIOT 3aJlaHus,
HarpaBJIeHHbIE Ha 3aKperyIeHHue 3HaHWH M OTPabOTKY YMEHWH M HaBBIKOB, FOTOBSTCSA K TEKYLIEMY M IPOMEKYTOYHOMY
KOHTPOJIIO 110 JUCLUILINHE.

Opranu3zanus caMOCTOSTENbHON paboThl 00yJarOMMXCsl PErIaMEHTHPYETCS] HOpPMAaTUBHBIMU JOKYMEHTaMH, Y9eOHO-
METOIUYECKOI TUTEPaTypOr U 3IIEKTPOHHBIMU 00pa30BaTENbHBIMH PECYPCaMH, BKIIIOYAS:

Iopsnok opraHW3alMM M OCYIIECTBICHUS 0Opa30BaTENbHON NEATEIBHOCTH IO 00pa30BaTeNbHBIM IPOrpaMMam
BBICIIETO O00Opa3oBaHWs - TNporpaMMaM OakajlaBpHaTa, NporpaMMaM CHEHUalINTeTa, [porpaMMaM MarucTpaTypbl
(yTBepxmeH npruka3zoM MuHKCTepcTBa 00pa3oBaHms U Hayku Poccuiickoit @enepanun ot 5 anpens 2017 roga Ne301)

IMucemo MunmcrepcTBa oOpasoBanusi Poccuiickoit ®@enepaunu Nel4-55-996un/15 ot 27 nHos6ps 2002 r. "OO
aKTHBH3AI[HU CAMOCTOSTEILHOM pabOThI CTYICHTOB BBICIINX YYCOHBIX 3aBEACHHN"

YcraB  (emepambHOTO  TOCYNAapCTBEHHOTO  aBTOHOMHOTO — oOpas3oBaTenmbHOrO — yupexkaeHus  "KazaHckuit
(ITpuBomxckmit) penepanbHbIl yHUBEpCUTET"

[lpaBmwia BHYTpEHHEro pacnopsaka (QexepasbHOr0 TOCYZapCTBEHHOIO aBTOHOMHOTO — 00pa30BaTeNbHOTO
yapexaeHns BrIcIIero npodeccruonansaoro odpasosanms "Kazanckuii (IIpuBomkckuit) penepansHbii yHUBEpCcUTET"

JlokansHble HOpMaTHBHBIE akThl Kazanckoro (IIpuBosmkckoro) ¢enepaibsHOTO yHUBEpCUTETA

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

(I)OH,I[ OLCHOYHBIX CPCACTB IO AUCHHUIIIIMHC (MO,Z[yJ'IIO) BKJIIOYACT OLCHOYHBIC MATCpHaJibl, HAIIPABJICHHBIC Ha
IIPOBCPKY OCBOCHUA KOMHGTGHHI/Iﬁ, B TOM 4YHUCIIC 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB. (DOHZ[ OLICHOYHBIX CPCACTB BKJIHOYACT
OLCHOYHBIC CPEACTBA TCKYLICI'O KOHTPOJISI U OONCHOYHBIC CPCACTBA HpOMe)KyTO‘IHOﬁ aTTCCTAalluM.

B ¢oHze o11eHOYHBIX CPEICTB CONEPKUTCS Clieayolias HH(opMaLus:

- COOTBETCTBHE KOMIICTCHIUH ITAHUPYEMBIM Pe3yJIbTaTaM 00y4eHHs 110 AUCHUILTHHE (MOAYIIIO);
- KpUTEPUH OLICHUBAaHHS CHOPMUPOBAHHOCTH KOMIICTCHIIHH;

- MeXaHMU3M (OPMHUPOBaHHS OLEHKHU 110 TUCLUUILIHHE (MOAYIIIO);

- OIMCaHUE TOPsIKA IPUMEHEHHS U IIPOLIEAYPHI OLCHUBAHUS IS KaXKI0T0 OLICHOYHOT'O CPECTBA;
- KPUTEPUH OLICHUBAHHMS JJIsl K&XKJI0T0 OIIEHOYHOTO CPEJICTBA;

- COACPIKAaHUC OLCHOYHBIX CPEACTB, BKIIIOYAA Tpe60BaHI/I$[, MNpCABABIIAICMBIC K ,Z[eﬁCTBPISIM 06yqalou_u/1xc;1,
JACMOHCTPUPYCMBIM PE3YJIbTATaM, 3aJaHUA Pa3JIMYHbBIX TUIIOB.

®DOoHA OIIEHOYHBIX CPEICTB O OUCHUIUINHE HaxoanuTcs B [Iprmoxernn 1 k mporpaMMe TUCIHIDTHHEL (MOIYITIO).

7. llepeyeHb JUTEPATYPbl, HEOOXOAUMOM JAJIsl OCBOEHUS JUCUMIIMHBI (MOTYJI51)

OcBoeHHE AMCHMIUIMHBI (MOAYJISI) TpeaIoyaraeT u3ydeHue ydeOHoW nurepaTypbl. Jluteparypa MoOXeT ObITh
JOCTYITHA O0YYAIONIMMCS B OJJHOM H3 IBYX BAPHAHTOB (JIMOO B 00OWX W3 HHX):

- B DJICKTPOHHOM BHJE - 4Yepe3 3JIEKTPOHHbIE OMOIMOTEYHBIE CHCTEMBl Ha OCHOBAaHHMHM 3aKIMIOYeHHBIX KDY
JIOTOBOPOB C IIPaBOOOJIaIaTeNsIMU;

- B TIeYaTHOM BHJE - B HayuHoii 6ubnmmnoreke Ena0yxckoro uactutyra KOY. OOyuaromuecs noay4anT yaeOHYIO
IUTepaTypy Ha aOOHEeMEHTE II0 YHTAaTeNbCKUM OHJeTaM B COOTBETCTBHM C TIpaBWJIaMHU II0JIb30BaHMs Haywnoi
OMOIMOTEKOH.

DNeKTPOHHbIE M3/IaHHsl JOCTYIHBI JUCTAaHIIMOHHO M3 JIOOOH TOYKH IPH BBEJACHUH OOYYAIOIIMMCSI CBOETO JIOTHHA
U Tapois OT JIMYHOTO KaOWHeTa B cucteMe "OIeKTpoHHBIH yHuBepcuteT'. Ilpn HMCIONB30BAaHMHM IE€YATHBIX H3TaHUN
6ubsimoTeuHslii (OHI MTODKEeH OBITh YKOMIUIEKTOBAaH HMMH M3 pacdera He MeHee 0,25 sk3eMIursipa Ha KaXAOTO
00yuaromerocs: U3 ymcia JIMil, 0OJJHOBPEMEHHO OCBAaWBAIOIINX JaHHYIO TUCIUILIHHY

Ilepeyenp nuTepaTypsl, HEOOXOIUMOMN AT OCBOGHMS IHCLUUIUIMHBI (MOIYNs), Haxomutca B [Ipumoxennn 2 K
paboueit mporpamme AUCHUIUIMHBL OH MOJJIEKUT OOHOBICHHWIO TPH H3MEHEHHH YCIOBUH 10roBopoB KDY ¢
npaBooOnafaTeNsIMA JIEKTPOHHBIX M3JaHMH WM IpH HM3MEHEHWH KoMmIuiekToBaHus (ounoB HayuHoit OubGmmorexu
Enabyxckoro nncruryra KOV.

8. Ilepeuenb pecypcoB HH(OPMAIHOHHO-TETEKOMMYHUKANIMOHHOH ceTu "WHTepHeT'", HEOOXOMUMBIX IJsl
OCBOEHUS TUCUMIJIMHBI (MOTYJIs)

Beenenue B nporpammupoBanue Ha C++ - http://cppstudio.com/post/213/

OcHoBbI mporpamMmupoBanus Ha si3bike C/C++ - https://www.intuit.ru/studies/courses/43/43/info
[porpammupoBanue Ha si3bike C++ - https://www.intuit.ru/studies/courses/626/482/info
Vuebuuk mo C++ - https://itproger.com/course/cpp

SI3pik iporpammupoBanms C++ - https://wwwe.intuit.ru/studies/courses/17/17/info



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

9. Meroanyeckue yKa3aHusl 1J1s1 00y4al0NINXCs 0 0CBOEHUIO THCHHILIMHBI (MO JIs1)

Bua padort MeToanueckue peKoMeH AU

JIEKIUU [lpn w3yyeHMHM JAWMCUMIUIMHBI CHayajla HEOOXOJMMO IO KaXJIOH TeMe JIeKIUH [pOYUTATh
PEKOMEHJOBAaHHYIO JINTEPaTypy M COCTaBUThb KPATKUH KOHCIIEKT OCHOBHBIX IIOJIOKEHHM, TEpMHHOB,
CBEIICHHH, TPEOYIOMNX 3aIOMUHAHUS | SIBISIOIIUXCSI OCHOBOIONATAIOIINMHE B 3TOH TEME [UISi OCBOCHUS
MOCNEAYIOMMUX TeM Kypca. st pacompeHust 3HaHUS 10 JUCHUILIMHE PEKOMEHIYETCS HCIIONIb30BaTh
HHTepHET-pecypchl; MPOBOAUTH MOUCKH B PAa3IMYHBIX CHCTEMaxX M HCIONB30BATh MaTEpHANIbl CalTOB,
PEKOMEHIOBaHHBIX MPETIOIaBATEIEM.

naboparopHsle | [Ipy  moarotoBke Kk J1a00OpaTOPHBIM 3aHATHAM HEOOXONMMO 3apaHee HW3YYUTb METOAUYCCKHUE

paboThI pEeKOMEeHAANNH 10 ero mposeneHmo. OOpaTUTh BHUMAHKE Ha IeNb paboThl, HA OCHOBHBIE BOTIPOCHI IS
MOATOTOBKH K paboTe, Ha collepykaHue TeMbl paboThl. JIabopaTopHOe 3aHATHE IPOXOIUT B BHIC AUAIOT,
pa3bopa OCHOBHBIX BOIPOCOB TeMBbI. Takke Ja0opaTOpHOE 3aHATHE MOXKET NPOXOIHUTh B BHIE INOKa3a
Npe3eHTalMi, JEMOHCTPATHBHOIO Marepuana (B YaCTHOCTH IUIAKAaTOB, CNAMOB), KOTOpHIE
COTIPOBOXKIAIOTCSA Oecemor mpermomaBaTensi co crymeHTamMu. CTyIeHT MOXKET CHaBaTh Ja0OpaTOPHYIO
pabory B BUJIC HalMCaHus pedepara, MOATOTOBKU cnaiinos,
Npe3eHTalMi U MOCIEAYIONIEeH 3alUThl €ro, JIM00 MOXKET HalucaTh KOHCIIEKT B TETpajad, OTBETUB Ha
BOIPOCHI IO 33}13HHOI>1 Teme. OTBETHI Ha BONPOCHI MOKHO COIPOBOXKIAATh pPUCYHKaMHU, CXEMaMu U T.A. C
MIPUBJICYEHUEM JIOTIOHUTEIBHON JINTEPATYpPbl, KOTOPYIO CICAYET yKa3aTh.

camoctos- | OOyyaroIMiCsl CaMOCTOSITENIFHO OIPEEIIsieT PEKUM CBOCH CaMOCTOSTENbHONW paboThl M Mepy TpyJaa,
TCJIbHaA pa60Ta 3aTpayruBac€MoOro Ha OBJIAJICHUC 3HAHUAMU U YMCHHUAMU IO JAUCHUIIMHE, BBITIOJIHACT BHCAYIUTOPHYIO
paboTy MO MHAUBUAYAILHOMY IUJIaHY, B 3aBHCHUMOCTH OT COOCTBEHHOW MOJITOTOBKH, OOXKETa BPEMCHH
U JApyrux ycnoBuid. EjkeZiHEBHO OOydarolIuiicsi JOJDKEH YACNATH BBINOJHEHUIO CaMOCTOSTENbHON
paboThl B cpenHeM He MeHee 3 4acoB. [Ipu BBIMOJHCHHH CaMOCTOSTEIBHOW pabOThl OOyUYarOIIUHCS
HMEeT MpaBo 00palaThCs K MPEnoJaBaTelo 3a KOHCYJIbTalUel C LIEbI0 yTOYHEHUs 3aqaHusi, GOopMbl
KOHTPOJISI BBIMIOJTHEHHOTO 33 aHusl.

9K3aMEH Jnst KOHTpOJIS YCBOGHUWS JAQHHOW JMCIMIUIMHBI TIPETyCMOTPEH O9K3aMeH, Ha KOTOPOM CTyAEHTam
HEOOXOIMMO OTBETHUTh Ha BOIIPOCHI 9K3aMEHAIIMOHHBIX OmiieToB. [Ipu oTBeTe Ha dK3aMeHe HEOOXOAUMO:
NpoxyMaTh M YETKO H3JIOKUTh MaTepuaj; JaTh OIpENeNICHHE OCHOBHBIX IOHSTHH; IaTh KpaTKOe
OIMCAHUE SIBIICHUI; NMpuBecTH NpuMepbl. OTBET CleNyeT WUIIOCTPUPOBATh CXEMaMH, PHCYHKaMH H
rpaduKamm.

10. TlepeyeHbr WH(POPMAUMOHHBLIX TEXHOJIOTHil, MCHOJbL3yeMbIX NPH OCYIIECTBJIEHHH 00pa30BaTEJILHOIO
npouecca mo AWCHUIVIMHe (MOAYJI0), BKJIKYASl MNepedyeHb NPOrPaMMHOr0 odecreyeHUs] U HHEPOPMALMOHHBIX
CIIPABOYHBIX cHCcTeM (IPU HEOOX0AUMOCTH)

[epedensr MH(OPMAMOHHBIX TEXHOJOTWH, MCIIOIb3YEMbIX IPH OCYLIECTBICHHH 0Opa3oBaTENLHOTO IIpolecca 0
JUCLUITIMHE (MOAYIIO), BKIIOYAs IepedeHb NMPOTpaMMHOr0 oOecrieueHHss ¥ MH()OPMAIMOHHBIX CIIPAaBOYHBIX CHUCTEM,
npexacTasieH B [Ipunoxxennn 3 x pabodeld mporpaMme JUCHUIUIAHBL (MO TYJIs).

11. Onucanue MaTepHAJbLHO-TEXHUYECKOl 0a3bl, HeOOXOAMMON A/l OCyLIecTBJIeHMsI 00pa30BaTelbHOIO
npouecca no AMCUUIUVINHE (MOAYJII0)

Vuebnas aymuropust Ne 60 (423600, Pecniyoauka Tarapcran, r. EnaOyra, yin. Kasanckas, 1. 89) aus nposeneHus
3aHATHH JIEKIIMOHHOTO THUIA, 3aHATHH CEMHHAPCKOTO THUIA, TPYNIIOBBIX M WHAMBHUIYAIbHBIX KOHCYJIBTAlMH, TEKYIIETO
KOHTPOJISI M TIPOMEXKYTOUHOM aTTecTalluy, MOMEIIEHHE /I CaMOCTOATEbHON paboThl. KoMIuiekT mebenu (mocamouHbix
Mmect) 29 mrt. Kommekt mebenu (rocaqounsix Mect) Juist penojasarens 1 mt. KomnbrotepHsiil kiace: Komnbrorepsr intel
core i5 15 mt. MoruTtopsl ViewSonic 22d 15 mr. [Ipoexktop EPSON EB-535W 1 mt. UaTepakTuBHas nocka [QBoard
DVT TNOS82 1 mrt. Tpubyna 1 mt. Korgunuonep 1 mr. Hactennsie on ku 6 mt. [Ikad nByxcTBopUaThIil ¢ monkamu 1
mr. Be0-xamepa 1 mT. Bbixonm B VHTepHeT, BHYTpHMBY30BCKas KOMIBIOTEpHas CETb, JOCTYH B JIJIEKTPOHHYIO
nHpopmMannoHHo-00pa3oBarenbHylo cpeny. Habop yueOHO-HArIAHbIX TOCOOHI: KOMIUIEKT MPE3eHTalUi B SJIEKTPOHHOM
(dopmarte 1o penogaBaeMoi JUCIUIUINHE 3-5 1T,

12. CpeacrBa afanranuyu NpenojaBaHus JMCUMIIMHBI K MOTPeOHOCTAM 00y4aomuxcs HHBAJINI0B M JINI €
OrpaHMYeHHBIMH BO3MOKHOCTSIMH 310POBbS

IIpn HeoOxommMocTH B 00pa30BaTENBHOM MPOIECCE TNPHMEHSIOTCS CISAYIOIIHe METOABl M TEXHOJOTHH,
obJeryaroniue BOCTIpUSTHE WHPOPMAIUK O0YUYaIONUMUCS WHBAIMIAMH ¥ JIAIIAMH C OTPAHUYECHHBIMH BO3MOXKHOCTSIMH
3II0POBBS:



- CO3daHHe TEKCTOBOM BEpcuu JII000r0 HETEKCTOBOI'O KOHTEHTA JJI1  €ro  BO3MOXXHOI'O npeo6pa3OBaHI/1$1 B
AJIBTCPHATUBHBLIC (1)0pMI>I, yHO6HLIe JJIA pa3jIndHbIX HOHL30BaTeJ’IeI7[;

- CO37aHHE KOHTEHTA, KOTOPHIH MOXKHO TPEACTAaBUTh B PA3IMYHBIX BUAAX O€3 MOTEpH JAHHBIX WIH CTPYKTYPHI,
MPEIYyCMOTPETh BO3MOXHOCTh MACIITAOMPOBAaHUS TEKCTa W HM300pakeHUH Oe3 MOTepH KauecTBa, MPEIyCMOTPETh
JIOCTYITHOCTD yNPaBIEHUS] KOHTEHTOM C KJIAaBUATYPHI;

- CO3/1aHME BO3MOJKHOCTEH JUT 00yJaroKXCsl BOCIPHHNMATE OIHY U Ty ’k€ HH()OPMAIUIO U3 PA3HBIX HCTOYHUKOB -
HalpuMep, TaK, YTOOBI JIMIA C HApyMICHWSIMH ClIyXa MOJydaln WH()OpMAanuio BU3yalbHO, C HapyLICHUSIMHU 3pPEHUS -
ayIHaNbHO;

- TpPUMEHEHHE MPOTPAMMHBIX CpPEACTB, OOECIEeUYMBAIOIIMX BO3MOXHOCTh OCBOCHHMS HAaBBIKOB M YMEHHI,
(dbopMupyeMBIX AWCHMIUIMHON, 3a CYET albTEPHATUBHBIX CIIOCOOOB, B TOM 4YHCIE BHUPTYAJIbHBIX JIaOOpaTopuil H
CHUMYJISILIMOHHBIX TEXHOJIOTHH;

- TpPUMEHEHHE [UCTAaHIMOHHBIX O00pa30oBaTENBHBIX TEXHOJOTHH JuIsi TMepenadyn WH(opManuy, OpraHu3aluu
pa3nuuHbIX (OpM MHTEPAaKTHBHOW KOHTAaKTHOH paboThl 0Oydaromierocsi ¢ NpernojaBaTeieM, B TOM 4YHCIE BEOWHApOB,
KOTOpBIE MOTYT OBITh WCIIOJIb30BAHbI Ul MPOBEJCHUS BUPTYaIbHBIX JICKIUH C BO3MOXKHOCTBIO B3aMMOJCHCTBUS BCEX
YYaCTHHKOB JTUCTAHIIMOHHOTO OOy4YeHUs], IPOBEJCHUSI CEMHUHAPOB, BBICTYIUICHHS C JOKJIQJAMH W 3alUThl BHITOJHEHHBIX
paboT, MPOBEICHUS TPEHUHT OB, OPTaHU3AINN KOJUIEKTUBHOH paboTHI;

-  HOPUMEHCHHUC JUCTAHIMOHHBIX 06pa30BaTeJ'H)HI>IX TEXHOJIOTUH U1 OpraHu3aluu (bOpM TCKYLICro U
MMPOMCIKYTOYHOTO KOHTPOJIA;

- YBENWYCHHE TNPONODKUTCIBFHOCTH CHA4Yd OOYJalomMMCS WHBAJHIOM WM JIAIOM C OTpaHHYCHHBIMH
BO3MO>KHOCTSIMH 3I0POBBsI JOPM IMPOMEKYTOUHOM aTTECTAIIUH 110 OTHOIICHUIO K YCTAHOBICHHOH MPOIOIKUTEIIEHOCTH UX
ClIavuu:

- TIPOAOJDKUTENHPHOCTH CIauM 3a4€Ta WM 9K3aMEHa, IIPOBOJMMOrO B MMMCHMEHHOHW Qopme, - He Oosee uem Ha 90
MUHYT;

- MPOAOIKUTEIBHOCTH TMOATOTOBKH OOYYaromerocss K OTBETY Ha 3a4éTe WM DK3aMEHE, MPOBOAMMOM B YCTHOM
¢dopme, - He Oonee yeM Ha 20 MUHYT;

- IPOJIOJDKUTENBHOCTH BBICTYIUICHHUS 00yHaroIIerocs py 3aluTe KypcoBOH paboTHI - He Ooiee 4eM Ha 15 MHUHYT.

IIporpamma coctaBieHa B coorBercTBuH ¢ TpeboBaHmsiME PI'OC BO u y4eOHBIM IUTAHOM IO HAIPABICHUIO
09.03.03 "IIpuxnagnas naGOpMaTHKA" U Tpod o moaroToBky "[IpuknagHas nHGOpMaTHKa B SKOHOMHUKE"'.
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1. CooTBeTCTBHE KOMIIETEHIIUI JIAHUPYEMBIM Pe3y1bTaTaM 00y4YeHHs M0 JMCIUIIIHHE

(MoyJ110)
Konx m nammeHoBanme | UHAMKATOPBI JOCTHKeHHS KoMmeTeHMil | OuneHo4YHbIe CpeacTBa TeKyLIero
KOMIIeTeHIIHU AJ151 AAHHOM AMCIMILIMHBI KOHTPOJISl M IIPOME:KYTOYHOI aTTecTalMu
[IK-2. Criocoben 3HaTh CHCTEMY IIPOTPaMMHUPOBAHNUS Ha Texymiwii KOHTPOJb:
OCYILIECTBIISITh CU++; npuHIHIIEL pa3padOTKH IIPOrpamMM; JlabopaTopHBIE PabOTHI IO TEMaM
TECTUPOBAHUE [IPUHLIUIIBI ABTOHOMHON U KOMIUIEKCHOM Tema 1. TexHonorus paboTH B BU3yaIbHOM
KOMITOHEHTOB OTJIaAKH ¥ TECTUPOBAHHS IPOTPaAMM. cpeze nporpaMMmupoBanus. KommoneHTHas
MH()OpMAIMOHHBIX Mozenb. IHTepdericHbIe KOMITOHEHTHI
CHCTEM. YmMmeTh pa3pabaTeiBaTh anropuTMEI pemreHus | Tema 2. O6paboTka TabIUIHON

Y IIPOrpaMMHpPOBATh 3a/1a4d 00padOTKH
JIaHHBIX B IIPEJMETHOI obJacTy,
pa3pabaTbIBaTh IIPOEKT TECTUPOBAHMS
MPOTPaMMBI.

Bragers HaBBIKAMH OCYILECTBICHUS
TECTUPOBAHHS IIPOTPAMM.

nndopmanuu. I'paduueckre BO3MOKHOCTH
cpenst Borland C++.. Pabota ¢ daiinamu.
O06paboTka coObITHI. MBI U KITaBUATYpa
Tema 3. TexHOJIOIHSI TPOESKTHPOBAHUS
npuiokeHu. BzanmonencteusmMu
MPWIIOKEHUH ¢ 6a3aMu TaHHBIX

Tema 4. ConpoBOXICHHE TPOTPAMMHOTO
npoxykra. IIpoexTHas 1esITenbHOCTD

[IpomexxyTouHas aTTeCTaIU:
Oxzamen

TIK-5. crocoben
MPUMEHSTH CUCTEMHBIN
MOAXO, ¥
MaTeMaTHIeCKue
METO/IBI B
(dhopmanuzauu
PeLIeHHsT PUKITATHBIX
3a7a4, B TOM YHCJIE
HHTEIUICKTYaTbHBIX.

3HaTh OCHOBBI CHCTEMHOT'O ITOJIX0/1a
MaTeMaTHYECKUX METOA0B NPU
nporpaMMupoBanuy Ha CU++

YMeTh MMPUMEHATHb METOJbI CUCTEMHOT'O
noaxoaa U MaTEMAaTHICCKUX METOJ0B ITPpU
PCUICHUM MPUKIaJHBIX 3aJ1a4.

BJ'Ia,I[eTB HaBbIKaMH CUCTCMHOT'O IIOAX0a 1
MAaTEMAaTUYCCKUX METOI0B B q)OpMaJ'II/ISaI_[I/II/I
pemIeHus NMpUKIaJHbIX 3a1a4.

Tekymuii KOHTPOJIb:

TectupoBaHue 1o Temam

Tema 1. TexHonorust paboThl B BU3yaJIbHOI
cpene nporpamMmmupoBanus. KoMnoHeHTHas
Mojenb. IHTepdelicHbIe KOMITOHEHTBI
Tema 2. O0paboTKa TaOTHIHOMN
nndopmanuu. I'paduueckre BO3MOKHOCTH
cpens! Borland C++.. Pabora ¢ daitnamu.
O06paboTtka coOpITHI. MBITIIE U KITaBHATYpa
Tema 3. TexHoI0rUsl NPOEKTUPOBAHUS
npuioXeHui. BzanmoaeiicteusiMu
MIPWIIOKEHUH ¢ 0a3aMu TaHHBIX

Tema 4. ConpoBoXXIeHHE MNPOrPaMMHOIO
npoaykta. IIpoexTHas AedATeNbHOCTD

IIpoMexyTouHas aTTecTallys:
Oxzamen

2. Kputepun oueHuBaHus ¢(pOPpMUPOBAHHOCTH KOMIETEHIHUIA

Komner 3auTeHo He 3auTeno
eHI A Bbicokuii ypoBeHb CpenHuii ypoBeHb Hu3skuii ypoBeHb Hwuxe noporosoro
(oTJIM4YHO) (xopomo) (YAOBJ1€TBOPHUTEIbHO) YPOBHS
(86-100 6as10B) (71-85 6ansoB) (56-70 6amt0B) (Hey10BJIETBOPUTEID
HO)
(0-55 pansioB)
1IK-2 3Haer cuctemy | 3HaeT cucTeMy | 3HAEeT cucTeMy He 3Haet cuctemy
MIpOrpaMMUPOBaHUS Ha | IpOrpaMMHUpPOBaHUS Ha | IpOrpaMMHUpOBaHUs Ha MIpOrpaMMHUPOBaHHUS
CU++; npuHiunel | CU++; ocHoBHbIe | CH++; oTenbHbIe Ha CU++;
pa3paboTku NporpaMM; | IPHUHIUIIBI pa3paboTKu | MPUHITUIBI pa3pabOTKH TIPUHIUIIBI
MIPUHIHUIIBI ABTOHOMHOM U | MpoTrpamMu; MPUHLUIIBI | IPOTPaMM, JOMyCKas paszpaboTku
KOMIUIEKCHOW OTJaJKU U | aBTOHOMHOM U | THIIMYHBIC OMIHOKA TIPH MIPOrpaMmM;
TECTUPOBAHHUS IPOTPaMM KOMIUIEKCHOW ~ OTJIQAKM U | OTBETE Ha BONPOC UIIU TIPUHLIAIIBI
TECTUPOBAHHUS IPOIPaMM peLIeHUH TOCTaBIEHHOM aBTOHOMHOM U
3a7a4u KOMIUIEKCHOM
OTJIAJIKU U
TECTUPOBAHUS
porpaMmm
Ywmeer paspabareiBaTh | YMeeT paspabareiBaTh | YMeeT paspabarteiBaTh | He ymeer
QITOPUTMBI  PEIIECHUS U | aJrOPUTMBI  PEIICHUS W | AITOPUTMBI pemIeHUusT | | pa3pabaThiBaTh
MpOrpaMMHpOBATh 3aJlayd | MPOTPaMMHPOBATh  3aJa4M | MPOTPaMMMPOBATh 3aJa4M | aJTOPUTMBbI
00paboTKM  JaHHBIX B | 00paboTKH JTAHHBIX B | 06pabOTKM  JAaHHBIX B | pemIeHHs U




HpeMETHON obnactu, | mpeaAMEeTHOH obnactu, | mpeaMeTHON obmactu, | MporpaMMHpOBaTh
paspabaTbIBaTh MIPOEKT | pa3pabaTbIBaTh MIPOEKT | pa3pabaTbIBaTh MPOEKT | 3a7adu oOpaboTKH
TECTUPOBAHUS IPOTPAaMMBI | TECTHPOBAHUSI IPOTPAMMBI, | TECTUPOBAHHUS JTAaHHBIX B
JIOMyCKasl HE3HAYUTENBHBIE | MPOTPaMMBI, JIOIyCKast | MPEeAMETHOH
OmMOKH TIpH OTBETe HA | THINWYHbIE OIMMOKKM Tpu | obracT,
BONIPOC ~ WJIM  DEIICHHM | OTBETE HA BONPOC WM | pa3pabaThIBaTh
[IOCTABJIEHHOW 3aJ1auK pELIEHUH  TOCTaBJIEHHOM | NMPOEKT
3a7a4yn TECTUPOBAHUS
IPOrpamMMbl
Brnaneer HaBbIKaMu | Bnaneer OocHOBHBIMU | Brageer otaenbHeIMU | He BJajeeT
OCYIIECTBIICHHS HaBBIKAMU OCYILECTBJICHHS | HABBIKAMU OCYILECTBJICHUS | HaBBIKAMH
TECTUPOBAHUSI POTPaMM TECTUPOBAaHHUS  INPOTPaMM, | TECTUPOBAHMS IIPOTPaMM, | OCYIIECTBICHHS
JIONyCKasi HEe3HaYMTeNbHbIC | JAOITycKas TUIUYHBIE | TECTHPOBAHMUS
OMOKM TpH OTBETE€ Ha | OMIMOKM IpH OTBETE Ha | MPOrpamMmm
BONIPOC ~ WM  PEHICHUH | BOIPOC WIM  PEUICHUH

MOCTaBJICHHOM 3a1a4n

MOCTaBJIECHHON 3a1a4n

IIK-5

3HaeT OCHOBBI CHCTEMHOI'O

3HAaeT OCHOBBI CUCTEMHOI'O

3HaeT OCHOBBI CHCTEMHOTO

He 3HaeT ocHOBEI

noaxonaa u MOJXO0/a U OTAENBHBIX MOJIX0/a ¥ OTAENBHBIX CUCTEMHOTO
MaTeMaTHYECKUX METONOB | MaTEMATUYECKHUX METOIOB MaTEMAaTUYECKUX METOZOB | MOAXOAA U
HIpU IPOrpaMMUPOBAHUN IpPH IPOrPaMMUPOBAHNU HAa | TIPU IPOrpaMMHUPOBAHUH MaTEMaTHYECKUX
Ha CU++ CU++, nonyckast Ha CU++, nonyckas METOJIOB IIPH
HE3HA4YMTENbHbIE OLINOKH THIUYHBIE OIIUOKHU MpH IPOrpaMMHUPOBAHUU
IIPY OTBETE HA BOIIPOC WU OTBETE Ha BONIPOC UJIU Ha CU++
pELIeHNU IOCTaBICHHOM pELICHUH [TOCTAaBICHHOU
3a1a4u 3a1a4u
‘YMeer IpUMeHATh METOAbl | YMEET IPUMEHSATh METO/bI YmMmeer npumensats Metonsl | He ymeer
CHUCTEMHOI0 OAX0/a U CHUCTEMHOT0 MOAX0Ja U CHCTEMHOI0 MOAX0a U paspabaTbIBaTh
MaTEMaTHYECKUX METONOB | OTHENIBHBIX OTJENBHBIX MPUMEHATh METOBI
IPU PELICHUN MaTeMaTHYECKUX METOIOB MaTEMAaTUYECKUX METOAOB | CUCTEMHOIO
MPUKIIAJHBIX 337124 IPY PEUICHUH NPUKIATHBIX | IPU PEIICHUH noaxonAa u
3ajad, JoIycKas MIPUKIIAJHBIX 337134, MaTEMaTHYECKUX
HE3HAYHTENbHBIE OIINOKH JOITyCKasl TUIINYHEIE METOJIOB IIpH
IIpY OTBETE HA BOIPOC WU OLIMOKH IIPU OTBETE Ha pelieHuu

peLIeHNU OCTaBICHHOMN
3a1a4u

BOHpOC nin pemeHI/m
MMOCTaBJICHHOM 3aJ1a4u

MPUKJIaJHBIX 3a1a4

Bnaneer HaBeikamu
CHCTEMHOTIO MMOAX0a U
MATEMATUYCCKUX METOI0B
B (hopMaNTM3aINH PEUICHUS
MPUKIIAIHBIX 32149

Bnaneer HaBeikamMu
CHCTEMHOTIO [MOAX0a U
OTACIIbHBIX
MaTeMaTHYECKUX METOIOB B
(hopManM3anuy penIcHus
MIPUKJIAIHBIX 33134,
JIOITyCKast HE3HAYNTEIIEHBIE
OIIUOKY TPH OTBETE HA
BOHpOC nin peI_HeHI/II/I
MOCTaBJICHHOM 3aJ1a4yu

Bnaneer HaBbIKaMu
CHCTEMHOTI0 [I0AX01a U
OTACIIBbHBIX
MaTEMaTHYECKHUX METO0B
B (hopMaM3aIiy peIcHUs
TIPUKIIATHBIX 327134,
JIOITyCKasl TUITHIHEIC
OIMOKH TIPY OTBETE Ha
BOHpOC NiIn pemeHI/m
MMOCTaBJIEHHOM 3aJ1a4u

He Braneer
HaBBIKAMH
CHCTEMHOT'O
Hnoaxona u
MaTeMaTHYECKHX
METOJIOB B
(dopmanm3anyn
penieHns
MPUKJIAIHBIX 337134

3. PacnipenesieHue OleHOK 3a (pOPMBI TEKYIIEr0 KOHTPOJISI H POMEKYTOUYHYI0O ATTECTALHIO

4 cemectp:

TekylHii KOHTPOJIb:
JlaGoparopHbie paboThI IO TEMaM
Tema 1. TexHonorus paboTH B BU3yalbHOI cpene nporpammupoBanusi. KommonentHas moxens. MHTepdeiicHbe
KOMIIOHEHTHI
Tema 2. O6paboTka Tabmuunoit nHGopmarmu. ['paduyeckre BozmoxxkHoctr cpenbl Borland C++. Pabora ¢ daitnamu.
O06paboTka coOpITHI. MBI 1 KITaBHATYpa
Tema 3. TexHOTOTHS IPOSKTHPOBAHUS MPHIIOKESHUN. B3anMoaeHCTBISIMY IPMITOXKEHUH ¢ 6a3aMu TaHHBIX
Tema 4. ConpoBoxJieHHE IPOrPAMMHOTO NPoAyKTa. IIpoeKkTHas AeATENbHOCTh
MakcumanbHoe kKoiaudecTBo 6amios o bPC - 30.




TectupoBanue

Tema 1. TexHnomorust paboTHl B BU3YIbHOH cpezie mporpaMmmupoBanus. KoMrmoHeHTHas Moaens. MHTepdelicHbie
KOMITOHCHTBI

Tema 2. O6padotka Tabmmuno# nHGopMarmu. ['padudeckne Bo3mMoxHOCTH cpenbl Borland C++. PaboTa ¢ daiimamu.
O6paboTka coObITHI. MBI 1 KJIaBHATYpa

Tema 3. TexHOTOTHS TPOSKTUPOBAHUS MIPHIIOKEHUN. B3anMoneHCTBISIME IPHIIOKEHUH ¢ 6a3aMu TaHHBIX

Tema 4. ConpoBoxJIeHHE IPOrPaMMHOT0 NpoaAyKTa. IIpoekTHas AeATeIbHOCTh

MakcumanbpHoe konudectBo Oamios o bPC - 20.

Uroro 30+20=50 Gamios

I[IpoMe:xkyTouHasi aTTecTalus - Sk3aMeH-50 0aIoB.

ITpomexyTouHass aTTecTanus MPOBOAMTCS IIOCIE 3aBEPHICHHUS H3YyYCHMS MAWUCHMIUIMHBI WM €€ dYacTh B (opMe,
ompenenieMoil ydeOHBIM IDTAHOM 0Opa30BATENBHOW MPOTPaMMBI C LENBI0 OIEHHUTh paboTy OoOydaromierocs, CTEIeHb
YCBOCHUS TEOPETHUECKHUX 3HAHNH, YPOBEHb CHOPMUPOBAHHOCTH KOMIIETCHIIUH.

[IpemomaBaTens, TPUHIMAIONIINA 3a49eT 00eCIIeUNBACT CIy4YaifHOE paclpe/ielicHne BapHaHTOB 3a4ETHBIX 3aJaHUN MEXIY
0o0yJalomuMucs C TOMOLIbI0 OWJICTOB W/WIM C IPUMEHEHHEM KOMIBIOTEPHBIX TEXHOJOTHH; BIIpaBe 3aaaBaTh
o0ydarorieMycsi JONOJIHUTEIbHbBIE BONPOCH! ¥ 1aBaTh JOIOJIHUTENBHBIE 3aJaHUsI IOMUMO TeX, KOTOpbIE YKa3aHbl B OMIeTe.
3aueT mpoBoauTCs Mo OmneraMm. B kaxmom Ounere ABa OLEHOYHBIX CPEJCTBA: YCTHBIM MM MHMCbMEHHBIN OTBET Ha BOIPOC
U NIPAKTUYECKOE 3aJaHUE.

VCTHBIN nau MUCbMEHHBIN 0TBET — 20 GasuIoB.

[paktrdeckoe 3ananue — 30 6amIoB.

Hroro 20+30=50 6amios.

Ob1ee KomudIecTBO 0AIIOB IO AUCIUILINHE 32 TEKYIIHKA KOHTPOJIb U MPOMEXKYTOUHYI0 arTectanuio: 50+50=100 6ammoB.

Buel orieHoOK:

Jas 3x3amena

86-100 — orynyHoO.

71-85 — xoporiio.

56-70 — yIOBICTBOPHUTEIBHO.
0-55 — HeYI0BIETBOPHUTEIHHO.

4. OueHoYHbIE CPEICTBA, MOPSAOK UX NPUMEHEHUS U KPUTEPUH OLCHUBAHUS
4.1. OueHo4HbIe CPEACTBA TEKYIIEr0 KOHTPOJIA
4.1.1. JIaGopaTopHbie padoThI
Tema 1. TexHoNOTHS PabOTH B BU3yaIbHOI cpelie nmporpaMmmupoBanus. KomnoHneHTHas moaens. UHTepdeiicHbIe
KOMITOHCHTBI
Tema 2. O6padoTka TabmuuHOi nHbopMarmu. ['paduueckue Bo3moxuocTu cpeabl Borland C++. PaboTa ¢ daiinamu.
O6paboTka coObITHI. MBIIIB U KITaBHATypa
Tema 3. TexHOIOTHS TPOSKTUPOBAHUS NPUIIOKEHUH. B3anmogeHcTBISIMY IPHITOKEHUI ¢ 6a3aMy TaHHBIX
Tema 4. ConpoBokieHHE TPOrPaMMHOT0 MpoIyKTa. [IpoekTHas 1esTeIbHOCTD
4.1.1.1. llopsinok npoBexeHus.
JlaGopaTopHbie pabOTHI MPOBOJATCS B HaChl Ay JUTOPHOM PaOOTHI.

Ilepen BeIMOIHEHHEM KaXKAOH paboThI CTyIEHTHI-0aKaTaBphl JOIDKHBI IpopaboTaTh COOTBETCTBYIOIIMN MaTepHa,
HCIOJIb3Yd KOHCIICKTBI TCOPCTUICCKUX 3aHﬂTHﬁ, MEPUOANYCCKUE U3JTaHNA, y‘le6HO-MeTOI[I/I‘{eCKI/Ie mnocoous u y‘-Ie6HI/IKI/I.
ITo oKOHYaHUH 3aHITUHN CTYICHTHI 0(OPMIIIOT OTYET 10 KaXKI0H padboTe, CoOoaast ClIeayomlyo Gopmy:

e HaumeHOBaHUE TEMBI;

e Ilenb paboTsr;

e 3amanue ¥ cofep)kKaHUE BHITIOTHEHHON paboTHI,
e [IucpMeHHBIE OTBETHI HA KOHTPOJILHBIE BOIPOCHI.
e  BriBozsI 10 nposienanHoii padore.

e  CHHCOK HCITOJIB30BAHHBIX HCTOYHHUKOB.

4.1.1.2 Kpurepum oueHMBaHHUS



10.

11.

12.

13.

14.

15.

16.

27-30 6a10B CTABUTCS, €CJIH 00YyUAIONIHIiCs:

IIpaBunbHO BBITIONHUI Bce 3aaHusd. [IpoeMOHCTpUpOBaJl BBICOKMU YypOBEHb BIaJeHHd MarepuaioMm. lIposBieHsl
MIPEBOCXOTHBIE CTIOCOOHOCTH PUMEHSTh 3HAHHUA M YMEHHS K BBIITOJTHEHHIO KOHKPETHBIX 3a/IaHHH.

22-26 6a,1J10B CTABUTCS, €CJIH 00yYaAIOIIHIACS:

[IpaBWIbHO BBITOJHUI OOJBIIYI0 YacTh 3amaHuil. IIpUCYTCTBYIOT HE3HAYUTENbHBIC OIMMOKH. I[IpoaeMOHCTpHUPOBaH
XOpOIIMH YpOBEHb BIAICHUS MaTepHajoM. I[IposSBIEHBI CpeIHHE CIIOCOOHOCTH NPUMEHATH 3HAHUS M YMEHHSA K
BBITTOJTHCHUEO KOHKPETHBIX 3aTaHHH.

18-21 6a/1;10B cTaBHUTCS, €CJIM 00yJaroIIHiics:

3amaHus  BBINOJMHII Oojee dYeM  HamojoBuHy. [IpucyTcTByroT cepbE3Hble ommOku. I[IpogeMoHCTpHpOBaH
YIIOBJICTBOPHUTEIIBHBIA YPOBEHB BIaJIcHHUS MaTepuaioM. [IposiBIcHBI HU3KHE CITIOCOOHOCTH NMPUMEHSATh 3HAHUS ¥ YMCHUS K
BBITTOJTHCHUEO KOHKPETHBIX 3aJTaHHH.

0-17 6a1;10B cTaBUTCS, €CJIU 00yJaIOIIMiiCS:

3amaHus BHIIOMHWI MEHEe UYeM HamoloBHHY. [IpogeMOHCTpHpOBaH HEYAOBICTBOPUTEIBHBIN YPOBEHb BIIAJACHUS
MaTtepuanoM. [IposBIeHBI HEZOCTaTOYHBIC CIIOCOOHOCTH TNPHMEHSATh 3HAHWSA W YMEHHWS K BBIIOJIHEHHIO KOHKPETHBIX
3aaHAN.

4.1.1.3. Conep:kanue OLlECHOYHOI'0 CPe/ICTBA

JlaGopaTopHas padora 1. J/IuHeiiHbIe IPOrpaMMbl
Hamummure mporpammy amnst pacdera no aByM (opmyiam. IIpenBapuTensHO MOATOTOBETE TECTOBBIE MPHMEPHI C
MOMOIIBIO KAIBKYJIATOpPA (PE3yIbTaThl BRIUKCICHHS IO 00erM (hopMynam JOIKHBI coBmaaars). Mcnons3yiite knace Math,
coaeprkamuii Maremarideckne GpyHknnu C++. MeTonbl, OTCYTCTBYIOIINE B KIIacce, BBIPA3UTE YePe3 NMEIOIIHECS.
Bapuanmur 3a0anuii:

1 1 5
zy = cosa + sina + cos3a + sin 3a; zz=Z—Esin(§rr—8a).
= DYm- (= DV Vi =R
= ; Zy = ————.
Y Vmin4+nm+m?i—m 2 m
sin 2a + sin 5a — sin 3a .
Z, = . ; z, = 2sina.
cosa +1—2sin? 2a
sin 2a + sin 5a — sin 3«
zZ, = ; z, = tg 3a.
cosa — cos 3a + cos S5a
1
z;=1-— Zsin2 2a + cos 2a; z, = cos?a + cos* a.
a 5
zy = cosa + cos2a + cosba + cos7a; zZ=4cos—*cosza*cos4a.
,(3_  a (11« V2 o«
Z1 = COS (gn—z)—cos (§n+z); 22:751n5.
1
z; = cos*x + sin?y + Zsin2 2x — 1; z, = sin(y + x) * sin(y — x).
z; = (cosa — cos )% — (sina — sin §)?; z, = —4sin? —F * cos(a + B).
. (T ) 5 3
z; = (sm (E + 3a)) /(1 —sin(3a — m)); Z, = ctg (Zn + Ea).
1—2sin’a . _1-tga
AT ¥sin2a’ 2 l+tga
_ sin4a cos2a — ot (3 )
A =1+ cos4a 1+ cos2a’ n=cEgr )
sina + cos(2f — a) 1+sin2p
= ; Zy =—————.
A cosa — sin(2f — a) 2 cos 2f3
cosa + sina
Z=——; z, = tg2a + secZa.
cosa — sina
2b +2vb? — 4 Lo
= 2= g
YU Vb —4+b+2 Vb +2
x2+2x -3+ (x+1DVx2 -9 x+3
le ’ Zz=

x2—2x—3+(x—1)VxZ—-9 x—3



J(Bm+2)2 —24m

17. 4= 2 ;
3Vm — —
vm
a+?2 a 2 Va—+2
18. 21=< - + > )
V2a V2a+2 a—+2a/ a+2
14+a+a? 1—a+a?\ "
z <2a+a2 + 2a—a2> ( )

Zyp = —Vvm.
1
Zzz—.
Va++2
4 —q?
Z2= 2 .



JlaGopaTtopHas padoTa 2. Pa3BeTB.sI01IHecs] BBIYHCIANTENbHbIE POLIECCHI
3aganne. Beruncaurs 3Hauenne pyHKknuu
Bapuanmul 3a0anui:
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3aganmue 2. [lonagaHue TOYKHU B 3aIUTPUXOBAHHYIO 00J1aCTh

Hanucats InporpamMmy, KOTOpass OHNpEAC/IACT, MomagacT JM TO4YKa C 3aJlaHHbBIMU KOOpJAWHATaAMU B 06HaCTL,

3aKpalIeHHYIO Ha PHCYHKE CEphIM I[BETOM. Pe3ynbpTaTsl paboTh IPOrpaMMBbI BBIBECTH B BHJIE TEKCTOBOTO COOOIIEHMS.
Bapuanmur 3a0anuil:

No Ob6nacTb No Ob6nactb

1




11




=-x"+2

y

13
15
17
19




JladopaTopHasi padoTa 3. Opranu3auus UKJI0B

3aganmne 1. Ta6unna 3HaueHnii pyHKOUA

BeraucinTe ¥ BBIBECTH Ha dKpaH B BHIIE TAONHIBI 3HAUYCHUS (QYHKIMH, 3aJaHHOW rpadudeckw (cMm. 3amaHue |
nabopatopHON paboThl 2), HA UHTEPBANE OT Xyaq A0 Xgon € arom dX. MHTepBam W miar 3aiaTh TaKUM 00pa3oM, 4TOOBI
MIPOBEPUTH BCE BETBH MPOrpaMMbl. Tabiuiry cHaOauTh 3aroJ0BKOM H IIAITKOM.
3aganmne 2. Cepust BBICTPEJIOB 110 MHIIEHH

Jis mecsiTH BBICTPEJIOB, KOOPIMHATHI KOTOPBIX 3aJal0TCS C KIIABHATYPHI, BBIBECTH TEKCTOBBIE COOOIICHHS O
NOTIaJIaHUU B MUIIEHB U3 337aHus 2 1abopaTopHOl paboThI 2.
3aganmne 3. Paasi Teiinopa

BBIUMCIIUTS W BBIBECTH HA 3KPaH B BUIC TaOJHIbI 3HAUCHUS (QDYHKIMH, 3aJaHHON ¢ moMonIpio psina Teitnopa, Ha
HHTEPBAIE OT Xyay 10 X € IATOM OX ¢ TOYHOCTHIO €. TaONHIly CHAOMUTE 3aTOJIOBKOM U mIankoi. Kaskmast cTpoka TabamITst
IOJDKHA COEPrKaTh 3HAYCHHUE apTyMEHTa, 3HaYCHHE (DYHKIINH B KOJIMIECTBO MPOCYMMHUPOBAHHBIX YJICHOB PsAA.
Bapuanmut 3a0anuii:

topir Z 2<1+1+1+)||>1
Mo1T (2n+1)x2"+1 x  3x3 5x5 1 '

2. L had (—1)"x™ _ X2 x3 x4
e —ZT 1—x+?—§ E_ -, x| < oo,
n=0
3. 2 X X2 x3  x*
e"=z—l—1+x+—+§+—+ |x|<oo.
n=0 '
4. e (—1)nam+t x2  x3 x4
Inx+1)= Y ~————=x——F == — 4, —1<x <L
n(x+1) Tl T T3, x
n=
5. | 1+ x , had x2n+l , +x3+x5+ <1
n = = X B —_ , |x .
1—x 02n+1 3 5
n=
6. 2 x2 3
n(l—x) 7 <x+2+3+ ) <x<
7. . n+i( 1)n+1 2+l o . x3 x5 <1
arcctex =5 T 2n+1 2 YTy s
n=
® t —”+§: O™ _n 1+ LI N
arcex =7 L @n+ DX 2 3x3 55 T X7
n=
9. 00 (_1)nx2n+1 2 x5 x7
arctg x Z 1 x 3+5 7+ |x|
n=0
10. E, 2ntl X3 5 7
arthx=zzn+1=x+?+—+—+ Jx] <1
n=0
11. = 1 1
SR S S SO S I
armx 0(2n+1)x2"+1 x+3x3+5x5+ %]
n=
arctex = 2 0(2n+1)x2”+1_ 2 x 3x3 5x° ’
n=
x < —1
13. w(_l)ann 4 46 8
—x? _ — 12 " T
e —Z - =1 x+2' TR [x] < o0
n=0
14. o (_1)nx2n x2 x4 x6
“’”:Z ool T atm e K<
n=0
15.  sinx i(_l)ann x2  x*  x6 | <
— frd — — — — — [0e)
x  LCn+ D) 51 7r X



16. | _Zi G-t x—1+(x—1)3+(x—1)5+ oo
= L @n+ D+ D7 a1 3@+ D S+ 1) e
n=
17. o (k=D x—1 (x—1? (x—1)3 1
Inx = = x>
nx 0(x+1)x"+1 x + 2x? + 3x3 + x>2
n=
18. o (—1)™(x — D+ x—1)?% (x—1)3
lnx=z( G Vi e D Gk Vi
(n+1) 2 3
n=0
O0<x<?2.

2+4.2nx(2n+1)

x3  1%3xx%> 1x3%x5%x’ 1%3*5%x7%x°

+ + + + oo
2x3  2%4%5 2%4%x6%7 2%x4%6x8%9
|x| < 1.

19. 1% 3..(2n — 1) x 12"+
arcsinx = x + Z =
n=1

=x+

20. 1 #3..(2n — 1) % x2n+1

s
———|x+ -
arccosx = — | x 2%4.2n*(2n+1)

n=1
x3  1#%3%x% 1%3%5%x” 1x3%5%x7xx°
+ + + e |,
2%x3 2%4%5 2%x4%6x%7 2%4x6%x8%9

z +
=-—|x
2

[x] < 1.
JladopaTopHas pa6ora 4. I[Ipocreiimne Kiaaccol
Kaxnpiit pa3pabarbiBaeMblii KJIacC JOJDKEH, KaK IPABHUJIO, COJACPIKATH CICAYIOUINE SJIEMEHTHI: CKPBIThIC IO,
KOHCTPYKTOpBI C TapamMeTrpaMu U 0Oe3 mapaMeTpoB, METOJbl, CBOWCTBAa. METOJbl W CBOWCTBA JOJDKHBI 00ECIEeYHBaThH
HEMPOTHBOPEUYUBBII, MOJHBIH, MUHUMANbHBIA U ynoOHBIH uHTEepdeiic kiacca. [IpH BOSHUKHOBEHHU OIMHUOOK JOJKHBI
BLIGpaCI)IBaTLC)I HUCKIKOYCHUA.

B mporpamme JI0JKHA BBITIOTHATHCS IIPOBEPKA BCEX Pa3pabOTaHHBIX 3JIEMEHTOB Kilacca.
3ananue.

Onucath KJIacc, pPealn3yroluil ACCATUYHBIH CUETYMK, KOTOPBIA MOXKET YBEIHMYHBATH HJIM YMEHbBIIATH CBOE
3HAYCHUC HAa €AMHUIY B 3aJaHHOM JIHaIlla3oHcC. Hpe)lyCMOTpeTI) MHUIUATIN3AaUI0 CYETYMKA 3HAYCHUAMUA 110 YMOJYaHUIO U
MPOU3BOJIBHBIMU 3HaueHHUsAMH. CUETUYHMK MMEET [Ba METO/A: YBEINYCHHS U YMEHBIICHHS, — U CBOWCTBO, MO3BOJISIONICE
TMOJIYYHUTH €TI0 TEKYHICEC COCTOAHUE. HpI/I BBIXO/I€ 3a I'paHUIIbI JUalla3oHa BI)I6paCI)IBaIOTCH HUCKIIFOUYCHUA.

Hanucats nporpaMmy, IeMOHCTPUPYIOIIYIO BCE pa3pab0TaHHbIE JIEMEHThI KITacca.

Bapuanmut 3a0anuii:

Bapuanr 1

OnucaTh Ki1ace «UBETHAsi TOUKay. J{Jis TOUKK 3aJat0TCsl KOOPAUHATHI U UBET. LIBET onmuChIBaeTCs ¢ IOMOIIBIO TpEX
COCTaBIISIIOMINX (KpacHbBIH, 3eNeHbli, cuHuil). [IpenycMoTpeTs pa3aiudHble METOJIbI MHUITHAN3AINN 00BEKTa ¢ MPOBEPKOU
JIOIYCTUMOCTH 3HadeHHi. JlOMyCTHMMBIM [MANa3oHOM JUlsl KakIoM cocraBisitowmed siaserca [0, 255]. B ciyuae
HEIOMYCTUMBIX 3HAYCHUH MMOJICH BRIOPACHIBAIOTCS HUCKIFOUeHHs. OMUCATh CBOWCTRBA IS MMOJYUYCHHS COCTOSIHHS 00BbEKTa U
METOJI UBMEHEHUS 1[BETA.

Hamucath nporpamMmy, 1eMOHCTPUPYIOIIYIO BCE pa3pabOTaHHBIE DIIEMEHTHI Kilacca.

Bapuanr 2

OnucaTh KJacce, peaju3yrolIuid MIeCTHAAIATEPUYHbBIN CYETYUK, KOTOPHIM MOXKET yBEJIWYHBATh WM YMEHBIIAThH
CBO€ 3HAYEHHE Ha EAMHULYY B 3aJaHHOM JAuana3zoHe. [IpenycMoTpeTb HHUIMAIW3aLMI0 CUETYMKA 3HAYCHUSIMHU IO
YMOJTIaHHIO W TPOU3BOJILHBIMY 3HaUEHUSIMU. CUETIYUK UMEET JIBa METO/IA: YBEIUICHHUS U YMEHBIIIEHUS,, — U CBOWCTBO,

MO3BOJISIIOIIEE TIONYYHUTh €ro TEKyIlee COCTOsHWE. [Ipu BBIXOAE 3a TpaHUIBl JHANa30Ha BBEIOPACHIBAIOTCS
HCKITIOUYESHHUSI.

Hanmcats nporpammy, TEMOHCTPUPYIOIIYIO BCEe pa3paOb0OTaHHBIC 3JIEMEHTHI Kiacca.

Bapuant 3

OnwmcaTe KJacC, MPEACTABISMIOIIMNA TPEYTONBHUK. [IpeaycMOTpeTh METOABI IS CO3AaHUS OOBEKTOB,
MepeMeIIeHus] Ha TUIOCKOCTH, U3MEHEHUs Pa3MepOB M BpAIICHUs Ha 3aJlaHHBIA yron. OmnucaTh CBOWCTBA IS MOJYYCHHUS
cocTostHUs 00beKTa. [Ipi HEBO3MOXKHOCTH IOCTPOCHUS TPEYTOIbHUKA BRIOPACHIBACTCS HCKITFOUCHUE.

Hamucats mporpamMmy, I€MOHCTPUPYIONIYIO BCE pa3padOoTaHHBIC DJIIEMEHTHI Kilacca.



Bapuanr 4

[TocTpouTs omucaHue Kjiacca, COJEpIKaIlero MHGOPMAIHMIO O MMOYTOBOM ajpece opraHu3auuu. IIpemycMorpers
BO3MOXKHOCTh Pa3feiIbHOTO M3MEHEHHsI COCTAaBHBIX 4YacTell ajpeca M MPOBEPKH AOIMYCTUMOCTH BBOAMMBIX 3HAa4UCHUH. B
cilyyae HeJJOIyCTHMBIX 3HaUCHUH I0JIel BBIOPAChIBAIOTCS HCKIIFOUESHUSI.

Hanmcats nporpaMmy, TIEMOHCTPHPYIOIIYIO BCe pa3pab0TaHHBIE 3JIEMEHTHI Kilacca.

Bapuanr S

CocTraBuTh ONMHMCAaHWE Kiacca U NMPEICTaBJICHHS KOMILIEKCHBIX dncen. OOecleuuTh BBINOJHEHUE OIEepannit
CJI0’KEHUS], BBIUNTAHUS M YMHOXKEHUS! KOMIUIEKCHBIX YHCE]L.

Hanmcats nporpaMmy, 1EMOHCTPHPYIOIIYIO BCe pa3pab0TaHHBIE 3JIEMEHTHI Kilacca.

Bapuant 6

CocTaBuTh ONHMCAHUE KJacca ISl BEKTOPA, 3aJJaHHOTO KOOPAMHATAMH €T0 KOHIIOB B TPEXMEPHOM IIPOCTPAHCTBE.
OOecreunTh ONEpALH CIIOKEHUS M BBIYMTAHUS BEKTOPOB C IIOJydEHHEM HOBOI'O BEKTOpa (CyMMBI WJIM DPa3HOCTH),
BBIYHCIICHUS CKAJIIPHOTO NMIPOU3BEACHNUS IBYX BEKTOPOB, IJIHHBI BEKTOPA, KOCHHYCA yTIa MEXIy BEKTOPaMH.

Hamnucats nmporpammy, JI€MOHCTPHPYIOITYIO BCe pa3paboTaHHBIE 3JIEMEHTHI KJlacca.

Bapuanr 7

CocTaBUTh ONUCaHME KJacca MPSIMOYTOJIbHUKOB €O CTOPOHAMHM, NapaljelbHBIMH OCAM KOOpAMHAT.
[TpexycMOTpeTs BO3MOXKHOCTH IEPEMEIICHHS MNPSMOYTOJIBHUKOB Ha IUIOCKOCTH, HM3MEHEHHE DPa3MEpOB, MOCTPOCHHE
HaUMCHBUICTO MPAMOYTOJIbHUKA, COACPKAIICTO [ABa 3aJJaHHBIX IPAMOYTIOJIbHHKA, W IMPAMOYTOJIbHUKA, ABJIAIOUICTOCA
o01eit gacTpio (TepeceyeHneM) IByX MpsSMOYTOIbHUKOB.

Hamnucats nporpammy, JIEMOHCTPHPYIOIIYIO BCe pa3pabOTaHHBIE SJIEMEHTHI Klacca.

Bapuanr 8

CocTaBUTh ONHUCaHME KJacca A MpeAcTaBieHUs HaThl. [IpenycMoTpeTh BO3MOXKHOCTU YCTAHOBKH JaThl U
N3MEHEHHsI €€ OTHENbHBIX IOJICH (TOX, Mecsi, JI€Hb) C NMPOBEPKOW MOIMYyCTHMOCTH BBOAMMBIX 3HaueHHWH. B ciyuae
HEAONYCTUMBIX 3HAYCHHUH MOJIeH BLIGpaCLIBaIOTC}I HUCKJIIOUCHHU . COS[[aTI) MCTOAblI HU3MCHCHHsA JaThl Ha 3aJaHHOC
KOJIMYECTBO JHEH, MECAIIEB U JIET.

Hamnucatp nporpammy, JIEMOHCTPHPYIOIIYIO BCe pa3pabOTaHHBIE SJIEMEHTHI Klacca.

Bapuanr 9

CocTaBUTh ONMCAaHKE KJacca JJI IpeAcTaBlIeHus BpeMeHH. [IperycMoTpeTs BO3MOKHOCTH YCTAaHOBKH BPEMEHH U
N3MEHEHHS €r0 OTIENbHBIX IOJICH (Jac, MHHYTa, CEKyHAa) C NMIPOBEPKON IOIyCTHMOCTH BBOAMMBIX 3HaueHuil. B ciyuae
HEAOMYCTUMBIX 3HAUYCHUH MoJIeH BLIGpaCI)IBaIOTC}I HUCKJIIOUCHHU. COSI[aTI) METOAbI M3MCHCHHA BPCMCHH Ha 3aJlaHHOC
KOJIMYECTBO YaCOB, MUHYT U CEKYHI.

HammcaTs nporpammy, IEMOHCTPUPYIOIIYIO BCE pa3paboTaHHBIE 3JIEMEHTHI Kacca.

Bapuant 10

CoCTaBUTh ONIUCAHKE KIIACCa MHOTOWIEHa BUia ax? + bx + c. [IperycMOTpeTh METO/Ibl, PEANIU3YIOIHE:

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

i OTIEPaIMIO CIIOXKEHHS, BBIYUTAHHS M YMHOXKEHHS MHOTOWICHOB C IIOJYYE€HHEM HOBOTO OOBEKTa-
MHOT'OUJIEHa;

i BBIBOJI Ha 3KpaH OIMCAHU MHOTOWICHA.

HammcaTs nporpammy, IEMOHCTPUPYIONIYIO Bce pa3paboTaHHBIE 3JIEMEHTHI Kiacca.

Bapuanr 11

Omnmcats Kiacc, NPeICTaBJIAIONMNA TpeyronbHuK. [IpegycMoTpeTs METOIBI ATl CO31aHUsI O0BEKTOB, BHIYUCICHUS
IUTOIIAAN, TIEpUMETpa W TOYKM NepecedeHus MeamaH. Omucatb CBOWCTBA IS TOJNYYEHHS cOCTOSHHA oOBekTa. I[lpm
HEBO3MOXXHOCTH IIOCTPOEHUS TPEYTONbHUKA BBIOPACHIBACTCS HCKITIOUCHHE.

Hammcats mporpamMmy, TeMOHCTPUPYIOIIYIO BCe pa3pabOTaHHBIC JIEMEHTHI Kiacca.

BapuanTt 12

Omnucarp Kjacc, NpeACTaBISIONMHA Kpyr. I[IpeaycMoTpers MeTOoabl Ul CO3/aHHMs OOBEKTOB, BBIUYMCIICHUS
IUTOINAAHN KPyTa, ITMHBI OKPYXXHOCTH W TPOBEPKH IMOMANAHMS 3aJaHHON TOYKM BHYTph Kpyra. OmmcaTh CBOMCTBa IUist
MIOJTYYSHHSI COCTOSIHUS 0OBEKTa.

Hanmcats mporpammy, 1eMOHCTPUPYIOIIYIO BCE pa3paboTaHHBIE IEMEHTHI Kiacca.

Bapnant 13



Omnncatp Kiacc Ui paboThI CO CTPOKOH, MO3BOJIAIONIEH XPaHUTh TOJIBKO ABOMYHOE YHCIO M BBINOJHATH C HUM
apudpmernyeckue onepauu. I[IpeaycMoTpeTh WHHMLMAIM3ALHUIO C IPOBEPKOM JONMYCTHMOCTH 3Ha4YeHWi. B ciyuae
HEJIOMTYyCTUMBIX 3HAUECHHUN BHIOPACHIBAIOTCS HCKIFOUCHNUS.

Hamnucats nmporpammy, JI€MOHCTPHPYIOIIYIO BCe pa3paboTaHHBIE 3JIEMEHTHI Kilacca.

Bapuant 14

Onucarts Knacc Apodel — paloHaJIbHBIX YHCE, SBISIONIMXCS OTHOIIEHHEM JBYX LenblX yncel. [IpegycMorpers
METO/IbI CIIOXKEHUSI, BBIYUTAHUS, YMHOKECHHS U JEICHUS IPOOEH.

Hamnucats nporpammy, IEMOHCTPHPYIOIITYIO BCe pa3paboTaHHBIE 3JIEMEHTHI Kilacca.

Bapuanr 15

Onucatp Kiacc «dailn», conepkamuii cBeaeHuss 00 UMEHH, Aare co3jaHus W jumHe daina. [Ipexycmorpers
MHULMANIA3AlMI0 C TPOBEPKOM [ONMYCTUMOCTU 3HayeHUl mojneil. B ciydae HeZONMyCTUMBIX 3HAa4eHU mojel
BhIOpackIBatoTCs uckioueHus. Onucath Meton nobaBiieHusi MHGOpMaIMU B KOHel| (dailla u cBOWMCTBA JJISl MOJTy4EHHS
COCTOSIHUS (aiina.

Hamnucats nmporpammy, JI€MOHCTPHPYIOITYIO BCe pa3paboTaHHBIE 3JIEMEHTHI KJlacca.

Bapuanr 16

Onucarh Kiacc «KOMHATa», COJEp)Kalluii CBEJCHUS O MeTpake, BBICOTE MOTOJKOB M KOJMYECTBE OKOH.
[TpexycMoTpeTs MHUIMANM3AIMIO C MPOBEPKON JOMYCTUMOCTH 3HA4YEHHH IMojied. B ciaydae HeZOMyCTHMBIX 3HAYCHUH
noJiei BI)I6paCI)IBaIOTCSI uckimodenus. Omnucath MCETOAbI BBIYMCICHUA IUIOIIaAW H 061,eMa KOMHATBl M CBOMCTBa JUIA
MOJTYYCHHS COCTOSHUS OOBEKTa.

Hamnucats nporpammy, JIEMOHCTPHPYIOIIYIO BCe pa3pabOTaHHBIE SJIEMEHTHI Klacca.

Bapuanr 17

Onucate Kiacc, NPENCTABIAIONINN HeIWHEHHOoe ypaBHeHHe Buaa ax — cos(x) = 0. Omucate MeTO,
BBIUMCIIAIONINN peIIeHHe TOr0 YpaBHEHHs Ha 33aJaHHOM HHTEpBajle METOIOM JejieHHs momoiaM (cM. pasmen «lluxi c
napamerpoM for») m BIOpachIBarOIIM HCKIIOYEHHE B CiIydae OTCYTCTBHS KOpHsA. Omucath CBOWCTBA Ul ITOJYYCHHUS
COCTOSTHHSI O0BEKTA.

Hanmcats nporpaMmy, IeMOHCTPHPYIOIIYIO Bce pa3paO0TaHHBIE 3JIEMEHTHI Kilacca.

Bapuanr 18

OnucaTh Kiacc, TNpeACTaBIAIOMMI KBajApaTHOe ypaBHeHMe Buaa ax?+ bx +c¢ = 0. Onucatb MeToJ,
BBIYHCIIAIONIMN PEIIEHHE ITOTO0 YPAaBHEHUsI M BHIOPACHIBAIOIIMI HMCKIIOYEHHE B Cllydae OTCYTCTBUS KopHed. Omucath
CBOMWCTBA JUIS IIOJTyYCHUS COCTOSIHUS 00BEKTA.

HammcaTs nporpammy, IEMOHCTPUPYIOIIYIO BCE pa3pabOTaHHBIE 3JIEMEHTHI Kiacca.

Bapuanr 19

OmnmcaTh KJIacc «IpOLEccopy, COAEpKAIUi CBEICHHUA, O MapKe, TAKTOBOH 4acToTe, 00beMe K3IIa U CTOMMOCTH.
[MpexycMoTpeTs MHUIMANIM3ALMIO C MPOBEPKON JOMYCTUMOCTH 3HA4eHHH mmojied. B ciaydae HeZOMyCTHMBIX 3HAYEHUH
noJieit BLI6paCBIBaIOTCSI uckirodeHus. Onucath CBOMCTBA JJIA TIOJTYUYCHHSA COCTOAHUS o0beKTa.

Omnucatp KIacc «MaTepUHCKas IJIaTa, BKIIOYAIOMIMN KJIACC «IIPOLECCOp» U 00BEM yCTaHOBJICHHON ONEepaTHBHOMN
mamsaTd. [IpenycMoTpeTs WHUIMAIM3alUI0 C MPOBEPKOH JOMYCTUMOCTH 3HAYeHWH Moyl obbeMa mamsaTtH. B cioydae
HEJIOITYCTUMBIX 3HAUEHMH 1107151 BEIOpachIBaeTcs nckitoueHue. OnucaTh CBOWCTBA JUTS OIYUSHHS! COCTOSHUS 00BEKTa.

HammcaTs nporpammy, 1€eMOHCTPUPYIONIYIO Bce pa3paboTaHHBIE 3JIEMEHTHI KIIaCCOB.

JladopaTopHasi pa6oTa 5. OgHOMepHbIe MACCUBBI

3aganmue.
B OI[HOMepHOM MacCCHBE, COCTOAIICM U3 N BEIIECTBECHHBIX OJICMCHTOB, BBIYUCIIUTD.
a CYMMY TOJIOKHUTEIBHBIX JIEMCHTOB MACCHBA;
D l'IpOPI3Be)IeHI/Ie 9JICMCHTOB MAacCCHBA, paCl'IOJ'IO)KeHHBIX Me>1<)1y MAaKCHUMAJIBHBIM I10 MO}IyH}O u

MUHHMAJbHBIM 10 MOJYJIIO 2JIEMEHTaMH.
YHopsamounTh 3IEMEHTHl MacCHBA IO YOBIBAHUIO.
Bapuanmul 3a0anuii:
Bapuanr 1
B onHOMeEpHOM MaccuBe, COCTOAIIEM U3 N BEIIECTBEHHBIX 3JIEMEHTOB, BBIYUCIUTh:
a CYMMY OTPHIIaTENbHBIX 3JIEMEHTOB MacCHBa;
(] MPOU3BEICHUE YIIEMEHTOB MACCUBA, PACTIONIOKEHHBIX MEKIY MaKCUMalbHBIM U MUHUMAIIbHBIM 3JIEMEHTaMHU.



YHOpAA0YUTS 3JIEMEHTHI MAacCHBA MO BO3PACTAHUIO.

Bapuanr 2

B omHOMEpHOM MaccHBE, COCTOAIIEM M3 N BEIIECTBECHHBIX JIEMEHTOB, BBIYHCIIUTD:

MIPON3BEICHUE NTOJIOKUTETIBHBIX YIEMEHTOB MAaCCHBA;

CYMMY 3JIEMEHTOB MACCHBa, PACIIOI0KEHHBIX O MUHIMAIBHOTO 3JIEMEHTA.

VYHOpsiIounTh MO0 BO3PACTaHUIO OTAEIBHO BJIEMEHTHI, CTOAIIME Ha YETHBIX MECTaX, U JJIEMEHTHI, CTOAIIME Ha

HCYCTHBIX MECTax.

Bapunant 3

B omHOMEpHOM MaccHBE, COCTOAIIEM M3 N [ETOYHUCICHHBIX 3JIEMEHTOB, BEIYUCIIHTH!

MPOM3BE/ICHUE YIEMEHTOB MACCHBA C YETHBIMU HOMEpaMU;

CYMMY 3JIEMEHTOB MACCHBa, PAcIIOI0KEHHBIX MEXIY IIEPBBIM U ITOCICIHUM HYJIEBBIMHU 3JIEMEHTaMH.
IIpeoOpazoBaTh MaccuB TaKUM 00pa3oM, 4YTOOBI CHAYaJIa PacIojiarajich BCE MOJI0XKUTEIbHBIE 3JIEMEHTHI, a TOTOM

— BCE€ OTPULATEIIbHBIC (BHGMGHTH, PaBHBIE HYJIIO, CUATATH HOJIO)KI/ITGJILHLIMI/I).

Bapuanr 4

B onHOMEpHOM MaccuBe, COCTOSILEM M3 N BELLIECTBEHHBIX 3JIEMEHTOB, BEIUUCIUTD:

CYMMY 3JIEMEHTOB MacCHBa C HEYETHBIMU HOMEPAMU;

CYMMY 3JIEMEHTOB MACCHBA, PACIIONIOKEHHBIX MEXAY IEPBBIM U MOCIEIHUM OTPULATEIbHBIMU JIEMEHTAMHU.
CxaTh MaccHB, YAAJIUB U3 HETO BCE DJIEMEHTHI, MOYJIb KOTOPBIX HE MPEBBIIIACT SIUHUILY.
OcBoOouBIITECS B KOHIIE MAaCCHBA 3JIEMEHTHI 3aIIOJTHHUTE HYJISIMU.

Bapuanr S

B ongHOMeEpHOM MaccuBe, COCTOSIILEM M3 N BELECTBEHHBIX 3JIEMEHTOB, BEIUUCIUTD:

MaKCHUMaJIbHBIN 3JIEMEHT MacCHUBa;

CYMMY 3JIEMEHTOB MACCHBA, PACIIONIOKEHHBIX JO MOCJIEIHETO MOJI0KUTENBHOTO 3JIEMEHTA.

CxaTh MacCCHB, YOalIWB W3 HEr0 BCE OJJIEMEHTHl, MOIYJIb KOTOPHIX HAaxXOAWTCS B HWHTepBane [a, b].

OCBO6OI[I/IBH.II/I€C$[ B KOHIIC MaCCHUBA 3JICMCHTLI 3all0OJIHUTh HYJISIMU.

Bapuant 6

B onHOMEpHOM MaccuBe, COCTOSAIIEM U3 N BEIECTBEHHBIX JIEMEHTOB, BBIYUCIIHTD:

MHHUMAJIbHBIN 3JIEMEHT MacCHBa;

CYMMY 3JIEMEHTOB MacCHBA, PACIIOI0KEHHBIX MEKTy HEPBBIM H IIOCIICAHIM IOJIOKUTSILHBIMH dJIEMEHTAMH.
IIpeoOpa3oBaTh MacCHB TaKUM OOpa3oM, YTOOBI CHauajla pacloiarajiuch BCe 3JIEMEHTHI, PaBHBIC HYIIO, a OTOM

— BCC OCTaJIbHBIC.

Bapuanr 7

B omHOMEpHOM MaccuBe, COCTOAIIEM M3 N [ETOYHUCIICHHBIX 3JIEMEHTOB, BHIYUCIIHUTH!

HOMEP MaKCHMaJIbHOT'O 3JIEMEHTa MacCUBa;

MPOM3BEACHHE 3JIEMEHTOB MacCHBa, PACTIONIOAKEHHBIX MEX/ly IEPBBIM U BTOPBIM HYJIEBEIMHU 3JIEMEHTaMH.
IIpeoOpa3oBaTh MaccHB TaKUM 0OPa3oM, YTOOBI B IEPBOH €ro MOJOBHHE PACHOJIarajuch JICMEHTHI, CTOSBIIUE B

HCYCTHBIX IMO3HUIIUAX, 4 BO BTOpOfI IIOJIOBUHE — 3JICMCHTEI, CTOABIIHUEC B YETHBIX ITO3UIHAX.

Bapuant 8

B o1HOMEpPHOM MaccuBe, COCTOSIIEM U3 N BELIECTBEHHBIX 3JIEMEHTOB, BHIYMCIIUTE!

HOMEp MUHMMAJILHOTO JJIEMEHTa MacCHBa;

CYMMY 3JIEMEHTOB MacCHBA, PACIIOJI0KESHHBIX MKy TIEPBBIM M BTOPBIM OTPHLATSIBHBIMH dJIEMEHTAMH.
[IpeoOpa3oBaTh MaccuUB TakuM 0Opa3oM, 4TOOBI CHadajla PACIOIAraluCh BCE DIEMEHTHI, MOAYJIb KOTOPBIX He

MPEBLIIIACT CANHUIY, 4 TIOTOM — BCC OCTAJIbHBIC.

Bapuant 9

B omHOMEpHOM MaccHUBe, COCTOSIIEM M3 N BEIIECTBEHHBIX JIEMEHTOB, BEIYHCIINTD:

MaKCHMAJIbHBIN 110 MOJYJIIO JIEMEHT MacCHBa;

CYMMY 2JIEMEHTOB MaCCHBa, PAcIlOI0KEHHBIX MEXY IIEPBBIM U BTOPHIM MOJIOKUTEIEHBIMH JIEMEHTAMH.
IIpeoGpazoBaTh MacCUB TaKUM 00pa30M, YTOOBI 3JIEMEHTHI, PaBHbIE HYJIIO, PacHOIarajlich OCHIE BCEX OCTAIbHBIX.
Bapuant 10

B oHOMEpHOM MacCUBe, COCTOSIIIEM M3 N EJIOYHUCICHHBIX 2JIEMEHTOB, BEIYUCIIHTS:

MHUHUMAJIBHBIN 110 MOJIYJIIO 3JIEMEHT MacCHBa;

CYMMYy MOJyJIeil SJIEeMEHTOB MacCHBa, PACIIOI0KEHHBIX IIOCIIE IEPBOTO HJIEMEHTA, PABHOT'O HYIIIO.



IIpeobpa3oBaTh MaccuB TakKUM 00pa3oM, YTOOBI B TIEPBOW €T0 MOJIOBHHE PACIIONIATAINCh 3JICMEHTHI, CTOSBIINE B
YETHBIX [TO3ULHUSAX, & BO BTOPOU MOJIOBUHE — DJIEMEHTBI, CTOSIBLINE B HEYETHBIX MO3ULIUSX.

Bapmuant 11
B onHOMEpHOM MacCUBE, COCTOSIIEM U3 N BEIICCTBCHHBIX 3JICMEHTOB, BEIYUCIHUTD:
u HOMEp MUHHMAIILHOTO MO MOJYJIIO 2JIEMEHTa MacCHBa;
u CyMMY MOJyJICH 3JIEMEHTOB MacCHBa, PACIIOJIOKEHHBIX MOCIIE IEPBOT0 OTPHUIIATEIIEHOTO DJICMEHTA.

CxaTb MAacCHB, yIOAlMB W3 HETO BCE DIICMEHTHI, BEJMYMHA KOTOPBIX HAXOOWTCS B HHTepBane [a, b].
OcBoOoUBIIKECS B KOHIIE MACCHBA 3JICMCHTBI 3alIOJTHUTh HYJISIMH.

Bapuanr 12
B onHOMEpHOM MaccuBe, COCTOAIIEM U3 N BEIIECTBEHHBIX 3JIEMEHTOB, BBIYHCIUTE:
d HOMEP MaKCHMaJIBHOTO IT0 MOYJIIO 3JIEMEHTA MacCHBa;
a CYMMY 3JIEMEHTOB MACCHBa, PACIIOIOKEHHBIX TI0CJIE IIEPBOrO MOJIOKUTENBHOTO AIEMEHTA.

IIpeoOpazoBaTh MaccHB TakuM 00pa3oM, YTOOBI CHAaYala Paclojarajich BCE AIEMEHTHI, IeNas 4acTh KOTOPBIX
nexuT B uHTepBase [a,b], a noTom — Bce ocranbHbIe.
Bapuant 13
B onHOMeEpHOM MaccuBe, COCTOSIIEM U3 N BEIIECTBEHHBIX 3JIEMEHTOB, BRIYUCIUTD:
(] KOJIMYECTBO 3JIEMEHTOB MacCHBa, JISXKAIINX B [uana3oHe ot A o B;
a CYMMY 3JIEMEHTOB MaCCHBa, PACIIOI0KEHHBIX 110CIE MAKCUMAJIBHOTO 3JIEMEHTA.
YHOpAO0YNTb 3JIEMEHTHI MacCHBa MO YOBIBAHUIO MOJTYJICH.
Bapuant 14
B omHOMEpHOM MaccHBE, COCTOAIIEM M3 N BEIIECTBEHHBIX JIEMEHTOB, BBIYHCIINTD:
a KOJINYECTBO JIEMEHTOB MAaCCHBA, PABHBIX HYIIO;
(] CYMMY 3JIEMEHTOB MACCHBa, PacIlOI0)KEHHBIX 1T0CIe MHHUMAIBHOTO 3JIEMEHTA.
YHopsAa04UTb 3JIEMEHTHl MacCHBA MO BO3PACTAHUIO MOyJICH.
Bapuanr 15
B onHOMEpHOM MaccuBe, COCTOSIIEM U3 N BEIIECTBEHHBIX 3JIEMEHTOB, BHIYUCIIUTE!
(] KOJIMYECTBO 3JIEMEHTOB MaccuBa, 6onpimux C;
a MPOU3BEACHHE 3JIEMEHTOB MacCUBa, PACIOI0KEHHBIX MOCIE MAKCUMAJIbHOTO [0 MOAYJIIO 3I€MEHTA.
IIpeobpazoBaTh MacCHB TakKMM 0Opa3oM, YTOOBI CHAaYaIa PaclojIarajJuch BCE OTPHLATEIBHBIC JIEMEHTHL, & TOTOM

— BCC ITOJIOKHUTCIIbHBIC (SHCMeHTLI, PpaBHbLIC HYJIIO, CUUTATh HOJ'IO)KI/ITGHI)HI)IMI/I).

Bapuanr 16
B OIHOMCPHOM MACCHUBE, COCTOANIEM M3 N BEIICCTBECHHBIX 3JICMEHTOB, BHIYHCIINUTD:
(] KOJIMYECTBO OTPHUIATENIBHBIX 3JIEMEHTOB MacCHBa;
a CyMMY MOJyJieli 3JIEeMEHTOB MacCHBa, PACIOJI0KEHHBIX I10CIE MUHUMAIBHOTO 0 MOJIYJIIO 3JIEMEHTA.

3aMeHUTH BCe OTPHULATCIBHBIC JJICMCHTBI MAaCCHUBA HUX KBaJApaTaMHU W YHOPAAOYUTH SJIEMEHTBI MacCCHUBaA II0

BO3PacTaHHUIO.
Bapuant 17
B OIHOMEPHOM MACCUBE, COCTOAIIEM M3 N HEJTOYNCIICHHBIX 3JICMCHTOB, BBIYHUCIIUTD:

(] KOJIMYECTBO TOJIOKUTENNBHBIX AJIEMEHTOB MacCHBa;

a CYMMY 3JIEMEHTOB MaCCHBa, PACIIOI0KEHHBIX 110CJIE TOCIIEIHETO 3JIEMEHTa, PABHOTO HYJIIO.

Hpeo6pa30BaTL MacCCHB TaKUM 06pa30M, 4yTOOBI CHaYaja pacnogarajucb BCC 3JICMCHTHI, Lej1asd YaCTb KOTOPbIX HE
MPEBLIITACT €AMHUIY, 4 TTIOTOM — BCC OCTAJILHBIC.

Bapuanr 18
B OIHOMCPHOM MACCHUBE, COCTOANIEM M3 N BEIICCTBECHHBIX 3JIECMEHTOB, BHIYUCIINTD!:
(] KOJIMYECTBO AJIEMEHTOB MaccuBa, MeHbIuX C;
a CYMMY LIEJIBIX YaCTeH 3JIEMEHTOB MacCHBa, PACIIOJIOKECHHBIX MOCIIE MTOCIEAHETO0 OTPULIATEIBHOTO JIEMEHTA.

IIpeoOpa3oBaTh MaccWB TakuM 00pa3oM, YTOOBI CHAadYalda PAcIoNarajHCh BCE 3JICMEHTHI, OTIHYAIOIIUECS OT
MaKkCHUMaJbHOro He 6osiee yueM Ha 20%, a TOTOM — BCE€ OCTaJILHBIE.

Bapuanr 19
B onHOMEpHOM MaccuBe, COCTOAIIEM U3 N BEIIECTBEHHBIX 3JIEMEHTOB, BBIYHCIUTH:
D MMPONU3BEACHUE OTPULIATEIIBHBIX DJICMECHTOB MaCCHBA,
a CYMMY MOJIOKHUTEIBHBIX 3JIEMEHTOB MAaCCHBA, PACIIOI0KEHHBIX O MAaKCHMAaJIBHOTO 3JIE€MEHTA.

H3menuThb OPAAOK CICAOBAaHUA JIEMECHTOB B MACCUBE HA O6paTHI:Iﬁ.



JladopaTopHasi pa6oTa 6. JIByMepHbIe MACCHBBI
3amanme.
Jana mpsamoyrompHas wmarpuna. OmnpemenwuTs cpenHee apu(METHIECKOE €€ JIEMEHTOB W KOJIHYECTBO
TIOJIOKUTEJIBHBIX DJIEMEHTOB B KaXKJJOH CTPOKE.
Bapuanmut 3a0anuii:

Bapuanr 1
[laHa nenovuncneHHas NpsiMOyroyibHast MaTpuma. ONpenennTh:

a KOJINYECTBO CTPOK, HE COAEPIKAIUX HU OJHOTO HYJIEBOTO JIEMEHTA;

d MaKCHMaJIbHOE U3 YHMCEN, BCTPEUAIOIINXCS B 3aJaHHON MaTpHIe 00Jee OXHOTO pasa.
Bapuanr 2

JlaHa nenodncneHHas npsIMOyroyibHas MaTpruna. ONpeaenuTs KOJIMIECTBO CTONIONOB, HE COACPIKAINX HI OJXHOTO
HYJIEBOT'O 3JIEMEHTA.

XapaKTepUCTHKOIN CTPOKM LEIOYNCICHHONH MaTpPHIBI HA30BEM CYMMY €€ IMOJOXKHUTEIBHBIX YETHBIX 3JIEMECHTOB.
IlepecTaBinsis CTPOKM 3aJJaHHOM MaTPUIIBIL, PACIIOJIOKUTH UX B COOTBETCTBUH C POCTOM XapaKTEPUCTHUK.

Bapuant 3
JlaHa nenovncneHHas NpsiMOyroyibHast MaTpuna. OnpenenuTs:
(] KOJIMYECTBO CTOJIOLIOB, COAEPKALINX XOTSA ObI OJJMH HYJIEBOH JIEMCHT;
D HOMCEp CTPOKHU, B KOTOpOﬁ HaxXoJUTCsA caMas IJIMHHas CCpUsl OAUHAKOBBIX 3JICMCHTOB.
Bapuanr 4
Jlana nienouncneHHas kBajapaTHas MaTpua. OnpeneiauTs:
(] MPOU3BEACHHE 3JIEMEHTOB B TEX CTPOKAX, KOTOPHIE HE COJEPKaT OTPUIATEIILHBIX 3JIEMEHTOB,;
D MAaKCUMYM CpCu CyMM BJICMCHTOB HHaFOHaHeﬁ, napajajieJIbHbIX rJIaBHOM AvaroHajnu MaTpulibl.
Bapuanr 5
Jlana nienouncneHHas kBajapaTHas MaTpuna. Onpeneiaurs:
(] CyMMY 3JIEMEHTOB B T€X CTOJIOIIaX, KOTOpPBIE HE COJIEPKAT OTPHLATEIBHBIX JICMEHTOB;
a MUHHMYM CpEId CyMM MOJyJIeH 3JIeMEHTOB AUaroHajei, napanieabHbIX MOO0YHOMN TuaroHaIu MaTpHUIbL.
Bapuanr 6
JlaHa nenoyncneHHas NpsiMOyroyibHast Matpua. OnpenenuTs:
(] CYMMY 3JIEMEHTOB B T€X CTPOKax, KOTOPBIE COJIEP KAT XOTsI ObI OMH OTPUIATEIBHBIH HJICMEHT;
a HOMeEpa CTPOK M CTOJIOIOB BCEX CEIOBBIX TOUEK MATPHIIBI.
NMPUMEYAHUE

ManI/I].[a A nmeer CCAJIOBYIO TOYKY A;;ecm Aij SBIIIETCS MUHAMAILHBIM 3JIEMEHTOM B i-if CTPOKC U MaKCMMaJIbHbIM — B

ij>
j-M cToJI011€.

Bapuanr 7

Jnst 3agaHHON MaTpHIBI pa3MepoM 8 X 8 HaWTH Takue K, MpH KOTOPBIX K- cTpoka MaTpHLpBI coBmamaer ¢ K-m
CTOJIOLIOM.

Haiiti cyMMy 371eMEHTOB B T€X CTPOKaX, KOTOPBIE COIEpIKaT XOTsl ObI OJJMH OTPUIATEIBHBINA 3JIEMEHT.

Bapuant 8

XapakTepuCTHKOM cTONONA [EeNOYNCICHHOW MaTpHIlbl HA30BEM CyMMY MOIYJIEH €ro OTpHIATEeNbHBIX HEYETHBIX
aneMeHTOoB. [lepecTaBiissa cTONOIBI 3a1aHHON MAaTPHIIBL, PACIIONOKHUTH X B COOTBETCTBHH C POCTOM XapaKTEPUCTHUK.

Haiiti cymMMy 351eMEHTOB B T€X CTOJIONAX, KOTOPbIE COAEp AT XOTs Obl OZMH OTPHLATEIbHBIN 3JIEMEHT.

Bapuant 9

Cocensmu snemenTa A;; B MaTpulle Ha30BeM SJIEMEHTHI Ay, tne i — 1<k <i+1,j-1<I1<j+1,(k ) #
(i,)). Onepawust criiaxuBaHUs MATPUIIBI JaeT HOBYIO MAaTPHUILy TOTO XK€ pa3Mepa, Kax/blil 2IEMEHT KOTOPOH MOJIydaeTcs
KaK cpemHee apu(pMETHIECKOe HMEIOIIUXCSA COCEIAeH COOTBETCTBYIOIIETO 3JIEMEHTa HCXOMHOW MaTpuisl. llocTpouts
pe3yNbTaT CrIAXKUBaHMS 3aJaHHON BELIeCTBEHHON MaTpHibl pasmepom 10 X 10.

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

Bapuant 10

OJeMeHT MAaTpHIBl HA3bIBAECTCS JIOKAIBHBIM MHHHMYMOM, €CIH OH CTPOTO MEHBIIE BCEX MMEIOIMMXCS Y HEro
coceneil (ompeznerneHne COCeIHUX 3JIEMEHTOB cM. B BapuaHTe 9). IlopcunmTarh KOJIMYECTBO JIOKAJBHBIX MHHHUMYMOB
3aJiaHHOi MaTpuibl pazmepom 10 X 10.



Haiitn cymmy Mopysiel 371eMEHTOB, pacIioJIOKEHHBIX BBIIIE TIaBHOM AMAaroHaH.

Bapuanr 11

KosdhpummenTsr cucTeMbl JTUHEHHBIX ypaBHEHHH 3alaHbl B BHIE NPSIMOYTOJbHONH MaTpuilbl. C MOMOIIBIO
JIOTTyCTUMBIX ITpeoOpa30oBaHUll IPUBECTU CUCTEMY K TPEYTOIBHOMY BHIY.

Haiiti komm4ecTBO CTPOK, cpenHee apu(hMETHIECKOE JIEMEHTOB KOTOPBIX MEHBIIE 3aJaHHOI BEJIMYUHEI.

Bapuant 12

YIUIOTHUTH 3aJaHHYIO MAaTPHILy, YA U3 Hee CTPOKH U CTOJIOIIEI, 3aIIOJTHCHHBIC HYJISIMH.

HaiitTi HOMep mepBoii U3 CTPOK, COAEPIKALIUX XOTsI ObI OJIMH MOJOKUTEIbHBIN JJIEMEHT.

Bapuant 13

OcCymiecTBUTh IUKJINYECKUN CABUT JIEMEHTOB MPSIMOYTOJBHOM MaTpHIBl Ha N 3JEMEHTOB BIPaBO UM BHU3 (B
3aBHCHUMOCTH OT BBEJICHHOTO PEKUMa), N MOXKET OBITH OOJIbIIE KOJTHYECTBA IIEMEHTOB B CTPOKE HIIH CTOJIOIIE.

Bapuanr 14

OcCymecTBUTh NUKIMYECKUN COBUT AJIEMEHTOB KBaJPaTHOW MAaTpPHUIlBI pazMepoM M X N BmpaBo Ha k sieMeHTOB
TakuM 00pa30M: AJIEMEHTHI IIEPBOW CTPOKM CABHTAIOTCA B TOCIECAHUN CTOJOEI] CBepXy BHH3, U3 HETO — B TOCICIHIOIO
CTPOKY CIIpaBa HalleBO, U3 Hee — B IEPBBIA CTOJIOEL CHHM3Y BBEpX, U3 HEr0O — B IIEPBYIO CTPOKY; Ul OCTaJIbHBIX
JJIEMEHTOB — aHAJIOTUIHO.

Bapuant 15

JlaHa nienmoyucieHHas mpsMOyToibHas Matpuna. OpeaeuTs HOMep MePBOro U3 CTOJIOIOB, COACPKAIINAX XOTS OB
OJIUH HYJIEBOU 3JIEMEHT.

XapaKTepuCTUKOW CTPOKU IEIOYUCICHHON MaTpHIEI Ha30BEM CYMMY €€ OTPHIATEIBHBIX UYETHBIX AJIIEMCHTOB.
IepecTaBiisis CTPOKH 3aaHHOM MATPHIIBI, PACIIONIOKUTh UX B COOTBETCTBHH C YOBIBAHHEM XapaKTCPUCTHUK.

Bapuanr 16

yHOpHI[O‘-II/ITI) CTPOKH HeJ’IO‘-IPICJ'IeHHOﬁ HpﬂMOyFOJ’IbHOﬁ MaTpulbl MO BO3pAaCTaHUIO KOJMYECTBA OJWHAKOBBLIX
AJIEMEHTOB B KaXKIOH CTPOKE.

HaiitTi HOMep mepBoro u3 cToj0I0B, HE COJEPHKAIINX HA OHOTO OTPUIATENILHOTO JJIEMEHTA.

Bapuanr 17

[TyreM mepecTaHOBKH JIEMEHTOB KBaJIPaTHOW BEIICCTBEHHON MAaTPHIEI TOOUTHCS TOTO, YTOOBI €€ MaKCUMAaIIbHBIH
9JIEMEHT HaXOJWJICS B JIEBOM BEPXHEM YTIIy, CICIYIONIMHA M0 BETUYMHE — B MO3ULIKH (2, 2), CIEAYIONUHI M0 BEIUYUHE —
B mo3unuu (3, 3) ¥ T. 1., 3aIIOJTHIB TaKUM 00pa30oM BCIO TIABHYIO THATOHAIb.

Haiitu HOMep nepBOi U3 CTPOK, HE COAEPIKAIIUX HU OQHOIO MOJOKUTEIBHOIO JIEMEHTA.

Bapuanr 18
Jlana nienoyncieHHas npsAMoyToyibHas MaTpuia. OnpenenuTh:
(] KOJIMYECTBO CTPOK, COJEPIKAIIMX XOTS OBl OZIMH HYJIEBOH SJIEMEHT;
D HOMED CTOJ'I6H8., B KOTOPOM HaxXOJUTCsA caMas NJIMHHasA CEPUsd OAUHAKOBBIX 3JIEMEHTOB.
Bapuanr 19
Jlana nienouncneHHas kBajpaTHas MaTpuia. OnpeneiauTs:
(] CYMMY 3JIEMEHTOB B T€X CTPOKaX, KOTOPbIE HE COIEPKAT OTPULATEIHHBIX JIEMEHTOB;
D MHUHUMYM CpE€Ir CYMM DJIEMECHTOB HHaFOHaHeﬁ, napajjieJIbHbIX rJIaBHOM JAuaroHajaid MaTpulbl.
Bapuant 20
JlaHa nenovncneHHas NpsiMOyroibHast Matpuia. OnpeaenuTs:
(] KOJIMYECTBO OTPHUIIATEIILHBIX 3JIEMEHTOB B T€X CTPOKAX, KOTOPBIE COZEpsKaT XOTs Obl OZMH HYJICBOI JIEMEHT;
a HOMeEpa CTPOK M CTOJNOIIOB BCEX CEIOBBIX TOUEK MATPHIIBI.
NPUMEYAHUE

Matpuiia A umeeT CeloBY0 TOUKy A;j.ecimu A;j ABISETCS MHHHMAIbHBIM 3JIEMEHTOM B I-if CcTpoke u

]7
MaKCHMAJIbHBIM — B j-M CTOJIOIIE.
JlaGopaTopHnas padora 7. CTpokn
3ananue.
Hanmcare mporpaMmy, KoTopas CUMTHIBa€T TeKCT M3 (ailla M BBIBOAUT Ha DKPAH TOJIBKO MNPEATIOKEHHS,
coJieprKalliie BBEICHHOE C KJIAaBHATYPbI CIIOBO.
Bapuanmul 3a0anuii:

Bapuanr 1



Hanucate nmporpaMmy, KOTopasi CYMTBHIBAET M3 TEKCTOBOTO (pailyia TpU MPEUIOKEHUSI U BBIBOJUT HX B OOpaTHOM
HOpSAKE.

Bapuant 2

Hamucate nmporpammy, KOTOpasi CYMTBIBAET TEKCT U3 (hailia M BHIBOJUT HA KpaH MPEIJIOKEHUs, COlepiKaline
MaKCUMalIbHOE KOJIMYECTBO 3HAKOB ITyHKTYallUH.

Bapunant 3

Hammcate nmporpammy, KOTOpasi CIMTBIBAET TEKCT U3 (aiiyia ¥ BBIBOJUT Ha 3KPaH TONBKO CTPOKH, COAEpIKaIlHe
JIBy3HAUHBIE YUCIIA.

Bapuanr 4

Hamucate mporpammy, KoTOpas CUMTHIBA€T AHIJIMACKMH TEKCT W3 (aiia W BBIBOIUT Ha DKpaH CIIOBa,
HAYMHAIOIINECS C TTIACHBIX OYKB.

Bapuanr S

Hanmcats nporpaMmy, KOTOpasi CYMTBIBACT TEKCT U3 (hailyia n BBIBOAWUT €T0O HA IKPaH, MEHSSI MECTAMHU KayKAbIE 1B
COCEIHHX CJIOBA.

Bapuanr 6

Hamucate mporpammy, KOTOpasi CUMTHIBaET TEKCT W3 (ailla ¥ BBHIBOJUT Ha 3KpaH TOJBKO IMPEAJIOKEHUs, He
coJIeprKalUe 3aMAThIX.

Bapuanr 7

Hanmcate mporpaMMy, KOTOpasi CYMTBIBAET TEKCT M3 (paiiia M ONpeaersieT, CKOJIbKO B HEM CJIOB, COCTOSIIUX HE
Oosiee 4eM M3 YeThIpeX OYKB.

Bapuanr 8

Hanucate mporpammy, KoTopas CUMTBIBaET TEKCT W3 (aila M BBIBOJUT HA JKPaH TOJBKO LIUTATHI, TO €CTh
MPEJIOKEHHS], 3aKIIIOUEHHBIE B KABBIUKH.

Bapuant 9

Hammcate mporpaMmy, KOTOpasi CUMTHIBAa€T TEKCT W3 (hailla W BBHIBOAWT HAa HKPaH TOJNBKO MPEATIOKEHHS,
COCTOSIIME U3 38aHHOTO KOJINYECTBA CJIOB.

Bapuanr 10

Hamucate mporpaMmy, KOTOpasi CUMTBIBAeT aHINIMHCKUN TEeKCT u3 (ailfla U BHIBOJUT Ha DKpaH CJIOBAa TEKCTA,
HaYMHAIOIINECS M OKAHYMBAIOIINECS HA TIACHBIE OYKBBI.

Bapuanr 11

Hanmcates nporpaMMy, KoTopasi CHMTBIBAET TEKCT U3 (paiiia ¥ BEIBOAMUT HA HKPAH TOJBKO CTPOKHU, HE COAEpIKalIre
JIBy3HAYHBIX YHCEI.

Bapuanr 12

Hamucate mporpammy, KOTopas CUUTHIBaeT TEKCT M3 (haiijla ¥ BBIBOIUT Ha JKpPaH TOJIBKO IMPEIUIOKEHHUS,
HauMHAIOIINECS C THPE, Tepe]] KOTOPEIM MOTYT HaXOIUTHCS TOJIBKO IPOOETHHBIC CHMBOJIBL.

Bapuant 13

Hanmcate mporpammy, KOTOpasi CUMTBIBACT aHTIIMHCKUNA TEKCT M3 (aiiaa W BBIBOJUT €ro Ha JKpaH, 3aMCHUB
MPONUCHON KaXKAYIO MEPBYIO OYKBY CJIOB, HAUMHAIOLIMXCS C TIIACHON OYKBBI.

Bapuanr 14

Hamnucats nporpammy, KOTOpasi CYMTHIBAET TEKCT U3 (hailyia U BBIBOJUT €ro Ha 3KpaH, 3aMeHuB udpst ot 0 10 9
CIIOBaMH «HOJIbY», KOAHHY, ..., «IE€BATbY», HAUNHAS KaXI0€ MPEJI0KEHHE C HOBOU CTPOKH.

Bapuant 15

Hanmcate mporpammy, KoTopas CUMTBHIBAET TEKCT W3 (ailina, HAXOAWT camoe JJIMHHOE CIIOBO W OIIPEAeseT,
CKOJIBKO pa3 OHO BCTPETUIIOCH B TEKCTE.

Bapuant 16

Hanmcats mporpammy, KOTopasi CYMTHIBae€T TEKCT W3 (aiiia M BEIBOAWT HA SKPaH CHavaja BONPOCHUTEIBHEBIC, a
3aTeM BOCKIMLATENbHBIE MPEII0KEHUS.

Bapuant 17

Hanucare mporpammy, KOTOpasi CUMTHIBACT TEKCT M3 (hailla M BBIBOAUT €r0 Ha D5KpaH, IOCIE KaXKI0ro
MIPEUIOKEHIST J00ABIIsAsA, CKOIBKO Pa3 BCTPETHIIOCH B HEM BBEACHHOE C KJIABUATYPHI CIOBO.

Bapunant 18



Hanucare mporpaMmy, KOTOpasi CUMTHIBAET TEKCT U3 (ailia W BBIBOAMT HA JKpaH BCE €ro MPEJIOKEHHS B
00paTHOM TMOPSJIKE.

Bapuanr 19

Hamwmcate mporpamMmy, KoTopas CUHTBIBACT TEKCT W3 (haiila W BBIBOJUT HA JKpaH CHAyala MPEJIOKCHHUS,
HAYMHAIOIINECS C OMHOOYKBEHHBIX CIIOB, & 3aTEM BCE OCTAJIbHBIC.

JlaGopaTopHas padota 8. Knaccel u onepauuu.

Kaxnplit paspabaTbiBaeMBblil KJlacC JOJDKEH, KaK MPABUIIO, COAEPIKATh CIEAYIOIINE SJIEMEHTHI: CKPBITBIE IO,
KOHCTPYKTOPBI C IapaMeTpaMu H 0€3 mapaMeTpoB, METONBI; CBOMCTBA, WHIEKCATOPHI;, NEPErpy’KEHHBIC OICpalIvy.
OyHKIMOHAIBHBIE AJIEMEHTHI Kjlacca JOJDKHBI o0OecrieunBaTh HENPOTUBOPEUMBBIN, MOJIHBIA, MUHUMAIBHBIH U YTOOHBIH
unTepdeiic kracca. [Ipy BOSHUKHOBEHHH OIIHOOK JOMKHBI BEIOPACHIBATHCS NCKITIOUEHHS.

B nporpamme 10/KHa BBITIOTHATHCS IIPOBEPKa BCEX Pa3pabOTaHHBIX 3JIEMEHTOB Kilacca.
3aganmne.

Onucare kiacc a1 pabOThl C OJHOMEPHBIM MacCHBOM HENbIX 4duced (BekropoM). ObecneuyuTs cleayromme

BO3MOXXHOCTH:

a 3aJaHUeC MPOU3BOJIbHBIX LEJbIX 'PAHULl UHACKCOB MIPU CO3JJaHNUU O6’beKTa;

a O6paH.[€HI/IC K OTACJIIBHOMY 3JICMCHTY MAaCCHUBA C KOHTPOJIEM BbIXOJa 3a IMPCACIIbI MaCCHUBA,

a BBITIIOJIHCHUC onepaumﬁ IMO3JIEMCHTHOI'0 CJIOKCHUA U BbIYMTAaHUA MACCUBOB C OJWHAKOBBIMU TI'paHULIAMH
HHACKCOB;

a BBITIOJTHCHUC onepaunﬁ YMHOKEHUA U JCJICHUA BCCX BJIEMCHTOB MaCCUBA Ha CKAJIAP,

a BBIBOJI Ha 3KpPaH 3JICMCHTA MaCCHBa 110 3aJaHHOMY MHACKCY U BCCTO MAaCCUBA.

Hamnucatp nporpammy, JIEMOHCTPHPYIOIIYIO BCe pa3pabOTaHHBIE SJIEMEHTHI Klacca.
Bapuanmut 3a0anuii:

Bapuanr 1

OmnmcaThs KIIACC «aHTIO-PYCCKHUI CIIOBAph», 00ECICUNBAIONINN BO3ZMOXKHOCTh XPaHCHHS HECKOJIBKHX BAapPHAHTOB
MepeBosia ISl KaKIO0ro ciioBa. Peann3oBarh JOCTYI MO CTPOKOBOMY HHAEKCY — aHTIHHCKOMY cioBy. OOecneuuTh
BO3MOKHOCTH BEIBOJIA BCEX 3HAUCHHUH CIIOB IO 3aJJaHHOMY TIPEQHKCY.

Bapuanr 2

Omnmcats Kiacc st paboOTHl C OHOMEPHBIM MACCHBOM CTPOK (PHMKCHPOBAHHOW JIHHEL. OOECHeUnTh CICTYOIIIe
BO3MOKHOCTH:
3aJJaHHe TIPOU3BOJIBHBIX IIEJIBIX TPAHUIl HHACKCOB IPH CO3/IaHUHN 00BEKTA;
oOpalreHre K OTAEIbHOM CTPOKE MacCHBa IO MHAEKCY ¢ KOHTPOJIEM BBIXOJa 3a MPEeebl MacCHBa;
BEITIOJTHEHHE OTIEPALlHi MO3JIECMEHTHOTO CICIUICHHUS IBYX MacCHBOB ¢ 00pa30BaHHEM HOBOTO MACCHBA;

BBITIOJIHCHHUC onepaunﬁ CJIMAHUA IBYX MAaCCUBOB C UCKITFIOYCHUEM TTOBTOPAIOMIUXCA JIEMEHTOB,

o000 D

BBIBOJ] HA 9KpaH 2JIEMEHTa MacCHBa 110 33JaHHOMY HHICKCY M BCETO MAaCcCHUBA.

Hamnucats nporpammy, J€MOHCTPHPYIOIIYIO BCe pa3paboTaHHBIE JIEMEHTHI Kilacca.

Bapuant 3

Onucarp KJacC MHOTOWIEHOB OT OJHOW II€PEMEHHOMW, 3aJaBaeMbIX CTEIEHbI0 MHOIOWIEHa ¥ MacCHBOM
ko3 unreHToB. OOCCIIEUHTH CIICAYIOMIIE BO3MOKHOCTH:

BBIYUCJICHUC 3HAYCHUS MHOT'OYJICHA JIJIA 3aIaHHOTO apryMEHTa,

OTIepaNH CIOXKCHHUS, BRIYUTAHIS U YMHOXXCHHS MHOTOWICHOB C ITOJy4CHHEM HOBOTO 00BHEKTa-MHOTOUICHA;
noJryueHne ko3P puienTa, 3aJaHHOTO M0 UHEKCY;

000D

BBIBOJI HA 9KPaH OMHMCAHHUS MHOTOWICHA.
Hanucats nporpammy, JEMOHCTPHPYIOIYIO BCE pa3pabOTaHHBIE 3IEMEHTHI Kilacca.
Bapuanr 4
Omucate Kjacc, 0OECNEUMBAIOIIMN IPEACTABICHUE MATPUIBI MPOU3BOJIBHOTO pa3Mepa C BO3MOXKHOCTBIO
W3MEHEHMsI Yuclia CTPOK M CTOJIOIIOB, BBIBOJA Ha HKPaH IMOJMATPUIIBI JII000r0 pasmMepa M BCEH MaTpHIlbl, AOCTYyIA II0
HH/IEKCaM K 3JIEMEHTY MaTpHIIBI.

Hanucats nporpaMmy, IeMOHCTPUPYIOLIYIO Bce pa3paOboTaHHbIE 3JIEMEHTHI Kilacca.

Bapuanr S

Omnucatp knacc it paboThl ¢ BOCBMEPUYHBIM UYHCIIOM, XpaHAIIMMCS B BHJE CTPOKH CHMBOJIOB. Peann3oBarh
KOHCTPYKTOPHBI, CBOHCTBA, METOMBI U CIICAYIOIINE ONePAIIHH:



oTIepanyy MPHCBANBaHU, PEATH3YIONINE 3HAUNMYIO CEMaHTHKY;
orepanuu CPaBHCHUS;

npeoOpa3oBaHie B AECATUIHOE YHCIIO;

(hopMaTHBIA BBIBOS;

Oo00D0D

JOCTYI K 3alaHHOH IM(pe Ynciia 1o MHACKCY.
Hamnucats nporpammy, IEMOHCTPHPYIOIITYIO BCe pa3paboTaHHBIE 3JIEMEHTHI Kilacca.
Bapuanr 6
Omnucats Kinace «IJoMamHss oudarorekay. [IpeqycMoTpeTs BO3MOXKHOCTD PaOOTHI C IIPOU3BOIBHBIM YUCIOM KHUT,
MTOWCKa KHUTH N0 KaKOMY-JTHOO MPU3HAKY (II0 aBTOPY, 10 TOIY H3IAHHS WIH KaTerOpuH), J00aBICHHUS KHUAT B OMOINOTEKY,
yJaJIeHns] KHUAT U3 Hee, I0CTYyIa K KHUTE 110 HOMepY.

Hanmcats nporpaMmy, IEMOHCTPUPYIOIIYIO BCE pa3pabOoTaHHbBIE HJIEMEHTHI Kilacca.

Bapuanr 7

Omncatp KJ1ace «3amicHasi KHIDKKay. [IpeaycMoTpeTs BOZMOXHOCTh pabOThI ¢ IPON3BOJIBHBIM YHCIIOM 3alliCEH,
TIOMCKa 3aIiCH 110 KaKoMYy-JIH00 NMpU3HaKy (HarmpuMmep, o GaMuinm, nate poxIeHUs WM HoMepy Tenedona), 100aBieHus
U yZaJIeHUS 3aIMCEeH, COPTHPOBKH 10 (haMHIIMHU | TOCTYIIA K 3aIIHCH 1T0 HOMEDY.

Hamnucate nmporpammy, JIEMOHCTPHPYIOIIYIO BCe pa3paboTaHHBIE 3IEMEHTHI Kilacca.

Bapuanr 8

Onucath Kllacc «CTyleH4YecKas rpymmna». [IpenycMOTpeTh BO3MOXHOCTh pPabOThl C MEPEMEHHBIM YHCIIOM
CTYZIEHTOB, TTONCKA CTY/AEHTA 10 KaKOMY-JIM0O MPHU3HAKY (HAampuMep, 1o (GpaMiiIny, UMEHH, 1aTe POXKICHUS), TOOABICHUS
" yajajJeHus 33HI/ICCI>1, COPTHUPOBKHU IO pa3HbIM IIOJIAM, JOCTYIA K 3alIlMCH 110 HOMCDY.

Hanmcats nporpaMmy, 1eMOHCTPHPYIOIIYIO Bce pa3paO0TaHHBIE 3JIEMEHTHI Kilacca.

Bapuant 9

Omnucate Kiacc, pealu3yIOIIUi THII JaHHBIX «BEIIECTBCHHAas Marpuia» W pabory ¢ HuMH. Kmacc momxeH
peaIn30BBIBATh CICAYIOIINE OTIEPALlH HaJl MATPHLIAMH:
CJIOKEHHUE, BBIYUTaHUE (KaK ¢ APYTO MAaTPUIIEH, TaK U C YHCIIOM);
KOMOWHHPOBAHHBIC OIEpPAIlUK IPUCBAUBAHUS (+=, -=);
OTiepaliy CPaBHEHHMS HA paBEHCTBO/HEPABEHCTBO;
oTepalvy BEIYUCIICHUS] 00paTHOM U TPaHCIIOHUPOBAHHOIN MaTPHILIBL;

[y Iy Sy )

JOCTYII K DJIEMEHTY 10 HHACKCAM.

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

Bapuant 10

Onucath Kiacc, peaju3yIOIIUi THUIl JAHHBIX «BELIECTBEHHAs Marpuiia» u paboty ¢ Humu. Kiacc nomken
pEaNM30BBIBATH CJICIYIOIINE ONEePALMU Hall MATPULIAMH:

YMHOXEHHUE, JieNeHne (Kak Ha APYTyIo MaTpHIly, TaK M Ha YHCIIO);

KOMOWHHPOBAaHHBIC OTIEPAIlUH MPHCBauBaHu (*=, /=);

OIepalyio BO3BEICHUS B CTEIICHB;

METO/BI BBIYMCIICHHS IETEPMUHAHTA 1 HOPMBL;

(W I Wy

JIOCTYTI K DJIEMEHTY TI0 UHJIEKCaM.

Hammcats mporpamMmy, TeMOHCTPUPYIOIIYIO BCe pa3pabOTaHHBIC 3JIEMEHTHI Kiacca.

Bapuanr 11

OmnmcaTte Kiacc, peaan3yIONINid THI IaHHBIX «BEUICCTBEHHAs MaTpuma» u paboTy ¢ HuMH. Kiacc momken
peanu30BBIBATH CIEAYIOIINE OTIEpaIluy HaJl MATPULIAMHU:

a METO/IbI, peaju3yIolie TPOBEPKY THIA MAaTPHIBl (KBajapaTHas, JHarOHAIBHAS, HyJeBas, €JIWHUYHAS,
CUMMETPHYHAS, BEPXHSISL TPEYTOJIbHAS, HU)KHSSI TPEYTOJIbHAS);

a orepaluu CPaBHEHUSI Ha PaBEHCTBO/HEPABEHCTBO;

a JIOCTYII K 3JICMEHTY 110 HHICKCaM.

Hanucats nporpaMmy, IeMOHCTPUPYIOILIYIO Bce pa3pabOTaHHbIE JIEMEHTHI Kilacca.

Bapuant 12

Omnucarh KiIacc «MHOXKECTBO», ITO3BOJLSIIONIMK BBIIIOJIHATH OCHOBHBIE OIEpallMH: JO0aBJIEHHE U yJalleHHue
JJIEMEHTa, TIepecedeHne, 00beTNHEHNE U Pa3HOCTh MHOXKECTB.

Hanucats nporpaMmy, IeMOHCTPUPYIOIIYIO Bce pa3paboTaHHBIE 3JIEMEHTHI Kilacca.

Bapuant 13



OrmucaTh KJIace «IpeJIMETHBIN yKazarenby. KaxIblii KOMITOHEHT yKa3aTems COACPKHUT CJIOBO M HOMEpa CTPaHHUII,
Ha KOTOPBIX ATO CIIOBO BCTpedaeTcst. Kom4ecTBo HOMEPOB CTPAHHUII, OTHOCSIIUXCSA K OJJHOMY CIIOBY, OT OJJHOTO JIO JICCSITH.
[IpexycMOTpeTh BO3MOKHOCTH (POPMUPOBAHHS YKa3aTells ¢ KIaBUATyphl U U3 (baiina, BIBOJA yKa3aTels, BEIBOIa HOMEPOB
CTpaHMII JJIs1 33IaHHOTO CJIOBA, YAJICHHS JJIEMEHTA U3 YKa3aTelsl.

Hanmcats mporpammy, TeMOHCTPUPYIOIIYIO BCE pa3pabOTaHHBIE JIEMEHTHI KIacca.

Bapuanr 14

OmnmcaTe KIIacC «aBTOCTOSIHKa» JUIL XpaHEHHWs CBeAeHWH 00 aBromMoOWisax. [y KakOgoro aBTOMOOWIISA
3aMUCHIBAIOTCSI TOCHOMEP, IBET, (haMHJIMs BIaJENblla M MPHU3HAK MPHUCYTCTBUS Ha CTOsHKE. OOECIeUYnTh BO3MOKHOCTH
MOWCKAa aBTOMOOWIISL TIO pa3HBIM KPHUTEPHSAM, BBIBOJA CIIMCKAa MPUCYTCTBYIOIIMX W OTCYTCTBYIONIMX Ha CTOSHKE
aBTOMOOWMIIEH, TOCTYMA K UMCIOLIMMCS CBEICHUSIM IO HOMEPY MeCTa.

Hanmcats mporpammy, TeMOHCTPUPYIOIIYIO BCE pa3pabOTaHHBIC JIEMEHTHI Kiacca.

Bapuant 15

OmnmcaTh Kiacc «KOJI0Aa KapTy, BKIIOYAIOMINI 3aKPHITHI MacCHB 3JIEMEHTOB Kilacca «kapTa». B xapre xpaHarcs
MacTh U HoMep. OOecrnednTh BO3MOXHOCTh BBIBOJIA KapThl IO HOMEPY, BBIBOAA BCEX KapT, NEPEMEIIMBAHUS KOJOJBI H
BBIJIAYX BCEX KapT U3 KOJIOIBI HOOAMHOYKE U IO 6 MITYK B CIyYalHOM MOPSIZIKE.
Hanwmcath nporpammy, TEMOHCTPUPYIOIIYIO Bce pa3pab0TaHHBIC JICMEHTHI KITaCCOB.
Bapuanr 16
Onwucath KJIacc «I0e3/», COACPIKAIIMNA CICAYIONINE 3aKPBITHIC MOJIS:
Ha3BaHME MyHKTA HA3HAYCHUS;
HOMep roe3Jia (MOXKET coAepkaTh OyKBbI U UDPHI);

000

BpeMs OTIIPABJICHHUS.

[TpenxycMoTpeTh CBOMCTBA JUIs OTYYESHHUS] COCTOSIHUS 0OBEKTa.

Ommcatp KJ1acc «BOK3all», COIEPKAMININ 3aKPBITHII MacCcHB 1oe30B. OOECIeYNTh CIIeTyIOIINe BO3ZMOKHOCTH:
BBIBOJI MH(OPMAIMH O IOE3/Ie 110 HOMEPY C MOMOUIBIO HHIEKCA;

BBIBOJI HH(OPMAIMH O TT0€3/1aX, OTIIPABIISIOMINXCS 1TOCIIE BBEICHHOTO C KJIABHATYPHI BPEMEHH;
NEPErpyKEHHYIO OIEPALUI0 CPABHEHMS], BBIIIOIHAIONIYIO CPAaBHEHUE BPEMEHU OTIIPABJICHUS JBYX II0€3/10B;

000D

BBIBOJI HH(OPMAIIMH O TT0€3/1aX, OTIPABIIAIOINXCS B 3aJaHHBIN ITyHKT Ha3HAYCHHUS.

Wudopmanmst pomkHa OBITh  OTCOPTHPOBaHa IO BpPEMEHH OTHpaBieHus. Hanmcatb  mporpammy,
JIEMOHCTPHUPYIOLIYIO BCE pa3paboTaHHBIE 3JIEMEHTHI KITACCOB.

Bapuant 17

Omnucatp KJ1acc «TOBapy», COAEPKalIUH CIEIYIOIINe 3aKPBITHIE MOJIS:

Ha3BaHUE TOBapa;

Ha3BaHUE MarasnHa, B KOTOPOM IPOAAETCS TOBAP;

00D

CTOMMOCTH TOBapa B pyOJIsix.

[pemycMoTpeTh CBOWCTBA JUIs MOTYYCHHSI COCTOSHHS 00BEKTa.

OmnucaTh KJ1ace «CKIIa», COAep KaIIUH 3aKPhIThIH MaccuB TOBapoB. OOECIIEUUTh CIEAYIOIINE BOSMOXHOCTH!
(] BBIBOJ MH(GOPMALIMK O TOBape MO HOMEPY C TIOMOLIBIO HHIIEKCA;

a BBIBOJI Ha DKpaH MH(OpMAIMU O TOBape, Ha3BaHHUE KOTOPOTO BBEJEHO C KJABHATYPBI; €CIH TAaKHX TOBAPOB HET,
BBIJIaTh COOTBETCTBYIOLIEE COOOIICHUE;

a COPTHUPOBKY TOBapoOB 110 HA3BAHWIO Mara3uHa, o HAUMEHOBAHUIO U T10 LIEHE;

(] HeperpyKeHHYIO OIEPaLUIO CIIOKEHHS TOBAPOB, BHIOIHIIOLIYIO CJIOKEHUE UX LICH.

Hamucats nporpamMmy, IeMOHCTPHPYIOLIYIO BCE Pa3pabOTaHHbIE SJIEMEHTHI KIIaCCOB.

Bapuanr 18

OmnucaTh KJ1ace «caMoJIeT», COAepKaluii Clie Iy oIie 3aKPhIThIC OJs:

Ha3BaHUE MyHKTa Ha3HAYEHUS;

LIECTU3HAYHBINA HOMED pelica;

000

BpeM OTIIPABJICHUS.

IIpemrycMoTpeTs CBOWCTBA IS OTYYECHUS COCTOSHISI OOBEKTA.

Onucare KJacc «ad’poIiopT», COAEpKAaIMH 3aKpbhITBIH  MaccHB camoieroB. (OOecneuuTs —Clenyromne
BO3MOKHOCTH:

(] BBIBOJI MH(OPMAIMK O CaMoJIeTe 10 HOMEpPY pelica ¢ IOMOIIBIO HH/IEKCa;

a BBIBOJ] HH(OPMAIIMU O CAMOJIETaX, OTIPABIIIONINXCS B TEYCHHE Yaca MOCJe BBEJCHHOTO ¢ KIIaBHATYPHl BPEMEHH;



a BBIBOJ MH(GOPMALMH O CaMOJIETaX, OTHPABIISIOIINXCS B 3aJaHHbII MyHKT Ha3HAYCHUS,
(] HEeperpyKeHHyI0 ONepaIuio CPaBHEHU, BBINOIHAIONIYI0 CPAaBHEHHE BPEMEHH OTIIPABIICHUS IBYX CAMOJIETOB.
Wudopmanms gomxkHa OBITH  OTCOPTMPOBAHA IO BPEMEHM OTHpaBieHMs. Hamumcate  mporpammy,
JEMOHCTPHUPYIOIIYIO BCE pa3paboTaHHbIE JIEMEHTHI KJIACCOB.
Bapuanr 19
OmnucaTh KJacc «3amuchy, CoAEpKaIUi clIeIyIoNue 3aKphIThle MOJIs:

d bamunus, umsi;
a HOMEp TeneoHa;
a JaTa poKaeHHS (MacCUB M3 TPEX YUCEI).
IIpemycMOTpeTh CBOWCTBA JUISt OTYUICHUS COCTOSHIS O0BCKTA.
Onucath KIacC «3alKCHas KHIKKA», COJCPIKAIUi 3aKpbIThlii MaccuB 3amuceil. OOecmeduTh CIEeIyOIINe
BO3MOYKHOCTH:
a BBIBOJI Ha 3KpaH MH(POPMAIMH O YeJIOBEKe, HOMep TeieoHa KOTOPOTo BBEJACH C KJIABUATYPHI; €CJIM TAKOTO HET,
BBIJIaTh Ha JUCIUICH COOTBETCTBYIOIIEE COOOIICHUE;
a MOUCK JIFOJICH, IEHb POXKACHHSI KOTOPBIX CETOHS MM B 3a/IaHHBIN JICHD;
a TIOUCK JIFOJICH, ICHb POXKJCHUS KOTOPBIX OyIET Ha CICAYIOIICH Heele;
a MOUCK JIFOJIeH, HoMep Tene(oHa KOTOPhIX HAUMHACTCS HA TPH 33JaHHBIX [U(PHI.

4.1.2. TectrupoBanmne

Tema 1. TexHonOTHs PabOTH B BU3yalIbHOI cpene nmporpammupoBanus. KomnoHnenTHas Monens. HTEpdeiicHbIe
KOMITOHCHTBI

Tema 2. O6padotka TabmmuHo# nHGOpMarmu. ['padudeckne Bo3moxHOCTH cpenbl Borland C++. PaboTa ¢ daitmamu.
O06paboTka coOpITHi. MBI U KJIaBHATYpa

Tema 3. TexHoJIOrHs TPOSKTUPOBAHHUS IPHIIOKEHHH. B3anMoeicTBUsIME PUIIOKEHUH ¢ 0a3aMu TaHHBIX

Tema 4. ConpoBoxIeHHE IPOTrPAMMHOT0 NPoaAyKTa. IIpoeKkTHas 1eATeNbHOCTh

4.1.2.1. Ilopsiiok mpoBeaeHUs.

TectupoBaHue NPOXOIUT B IMCBMEHHOW ()OpME HIM C HCIOIb30BAHMEM KOMIIBIOTEPHBIX cpeacTB. OOydarouiuiics
MOJTy4aeT OMNpeleNEHHOE KOJMYECTBO TECTOBBIX 3amaHui. Ha BbImosHeHHe BhIAENseTcs (PUKCHpOBaHHOE BpeMs B
3aBUCHMOCTH OT KOJHMYecTBa 3amaHuil. OLeHKa BBICTABISIETCS B 3aBUCHMOCTH OT ITPOIEHTAa NPAaBHIIBHO BBIIIOJHEHHBIX
3amaHui. TecTupoBaHMe NpPOBOAUTCS MO BapuaHTaM. B kaxnom Bapuante — 10 TecTOBBIX 3aJaHU. 3a KaKIbli
MPaBUJIBHBIN OTBET HauucseTcs 1 6amt. MToro 3a TecTUpoOBaHHE CTYIACHT MOXET 3apaboTtaTh 10 10 Oaiios.

Hwoke npuBeneHsl mpuMepHbie 3aaanus. [1oHbIH OaHK TECTOBBIX 33/laHUH XpaHUTCs Ha Kadenpe.

4.1.2.2 Kpurepnu oueHMBaHUsA
OneHKa «OTJHYHO» CTABUTCH, ecJu o0yqaromuiicss Habpas 86% IpaBUIBHBIX OTBETOB M OoJiee.
O1eHKa «XOPOII0» CTABHTCS, ec/in 00yuaromuiicss Habpan ot 71% 10 85 % mpaBUIBHBIX OTBETOB.
O1eHKa «yA0BJIETBOPUTEIBbHO» CTABHTCSH, ec/IM o0ydarommuiicss Habpai oT 56% m0 70% mpaBUITBHBIX OTBETOB.
OneHka «HeyA0BJIeTBOPUTEIbHO» CTABUTCS, ecJIM o0ydarommuiics HaOpan 55% mpaBUIIBHBIX OTBETOB U MEHEeE.
4.1.2.3. ConepxaHue OLIEHOYHOT0 CPeACTBA
Bananue 1:
COBOKYITHOCTB CPEJICTB, C TIOMOIIBI0 KOTOPBIX ITPOTPaMMBbI MMUIIYTCS, KOPPEKTUPYIOTCS, IPeoOpa3yIoTCs B MaIllIMHHBIE
KOJBI, OTTIAKUBAIOTCS U 3aIyCKAIOTCSI, HA3bIBAIOT
(OT™meThTE OMH MPABUIIBHBIN BapHAHT OTBETA.)
BapuanTt 1 o6omoukoit
BapuanT 2 nporpaMMHOM MOZEIBIO
BapwuanT 3 nuHammyeckoit maTopmoit

3ananue 2:

W3 npuBeeHHBIX HUXE 3anucei Beiaenute pynkin CLR:

(OTtBeT cunTaeTcs BepHBIM, €CJIM OTMEUYEHBI BCE MPABMILHBIE BAPUAHTHI OTBETOB. )
BapuanT 1 gByxiaroBass KOMIMIISIUS

BapuanTt 2 ynpaBieHue KoJ10M

Bapuanr 3 moandukanus JuHaMHYECKOH TI1aT(HOPMBI

3amanue 3
IpunoxeHne, HAXOAAIICECS B MPOLIECCE Pa3paObOTKH, HA3BIBACTCS



(OtmeTbTE OAMH NMPAaBUIIBEHBII BapUaHT OTBETA. )
BapuanTt 1 npoekrom

Bapmuant 2 mogynem

BapuanT 3 xoHTeiHEpOM

3amaunue 4:

Habop Tabnuil JaHHBIX, OMUCHIBAIOIINX TO, YTO ONPEACICHO B MOIYJIC, HOCUT Ha3BaHUC
(OT™MeThTE OJIMH MPABUJIBHBIN BAPHAHT OTBETA.)

BapuanTt 1 meTananusle

BapuaHT 2 KOMIUIEKCHbIE 1TaHHBIE

BapuanT 3 MonynbHbIE JaHHBIE

3ananue 5:

OCHOBHBIE YepPTHl 00BEKTA OIPEICIISIOT
(OTmeTbTE OAMH NMPaBUIIBHBII BapUaHT OTBETA. )
BapuanT 1 xnaccsl

Bapwuant 2 atpuOyTsI

BapuanT 3 Tunst

3ananue 6:

DyHKIMH, PEIHA3HAYCHHBIC 11 00paOOTKH BHYTPECHHUX JAHHBIX 00BEKTa JaHHOTO KJIacca, HOCAT Ha3BaHHE
(Ot™MeThTE OIVH MPaBUIBHBIA BapHaHT OTBETA.)

BapuanTt 1 meToas!

BapuanT 2 mapkepbl

BapuanT 3 Tunst

3amanue 7:

CHGHI/I&HBHHG OJIg JaHHBIX, € TOMOIIBIO KOTOPBIX, MOXKXHO YIIPABJIAITH MIOBCACHHUCM 00BEKTOB JAaHHOT'O KJ1acCa, HOCAT
Ha3BaHUC

(Ot™MeThTE OIVH MPaBUIBHEIN BapHAHT OTBETA.)
BapuanT 1 cBoiictBa

BapwuanT 2 ciermudukanyun

BapuanT 3 meTos!

3ananue 8:

[oposxaeHHBIH KITacC HOCUT Ha3BaHHE
(OT™MeThTE OJMH MPaBUIBHEIN BAPHAHT OTBETA.)
Bapwuant 1 pebenox

BapuanT 2 cneacteue

BapuanT 3 motomox

3ananue 9:

COBOKYITHOCTH JTOITYCTUMBIX B SI3bIKE CHMBOJIOB HOCHT Ha3BaHHE
(OT™MeThTE OMH MPaBUIIBHEIN BAPHAHT OTBETA.)

BapmnanTt 1 xonreitHep

Bapmnanr 2 andasut

BapuanT 3 metacTpoky

3ananue 10:

K tunam pannpix C++ cienyer oTHECTH

(OTtBeT cunTaeTcs BEpHBIM, €CJIM OTMEUYEHBI BCE TIPABUIILHBIE BAPUAHTHI OTBETOB.)
BapuanT 1 pasmepHble TUIIBI

BapuaHT 2 MOIyTbHBIE THIIBI

BapuaHT 3 cChIIOUHBIC TUTIBI

3ananne 11:



CLR - 310

(OTtmeTbTE OAMH NMPAaBUIIBLHBII BapHaHT OTBETA. )

Bapuanr 1 o6uies3bikoBast 00beKTHO-OPUEHTUPOBAHHAS Cpe/ia BBITOTHEHHS
BapmanT 2 nuHamudeckas matgopmMa oOpaTHOH CBA3H

BapuasT 3 MeTox KOMITIEKCHOI 00paboTKH MOTU(DHKAITMOHHBIX JaHHBIX

3ananue 12:

Crioco0 mpeAcTaBleHUs TaHHBIX HOCUT Ha3BaHUE
(OTmeTbTE OAMH MPAaBUIIBHBII BapHaHT OTBETA. )
BapuanT 1 meTon

BapuanT 2 Tun

BapuanTt 3 mapkupoBka

3aganue 13:

K tunam npunoxennit NET Framework cnenyer otHectn

(OtBeT cunTaeTcst BEpHBIM, €CJIM OTMEUEHBI BCE NPABUIIBHBIC BAPHAHTHI OTBETOB. )
BapuaHnT 1 KOHCOJIBbHBIE IPUIIOKEHUS

BapuanTt 2 makpoMeuitHble TPUIIOKEHUS

Bapuanr 3 Windows-npuitoxxenus

3ananue 14:

Kaxum s3pixom sBnsercs C++7?

(OtmeTbTE OMH NMPAaBUIIBHBII BapHaHT OTBETA. )
BapuanT 1 00beKTHO-OPHEHTHPOBAHHBIM
BapuaHsT 2 anropuTMHYecKuM

BapuaHT 3 MOIyTbHO-OpHUEHTUPOBAHHBIM

3amanne 15:

[Ipu komnunsuuu IL-koxa B MammHHbN koA CLR BhINONHSAET
(Ot™MeThTE OIVMH MPaBUIBHEIN BapHAHT OTBETA.)

Bapuanr 1 unentudukarmio

Bapuanr 2 ayreHTudukanmio

BapmuanT 3 Bepudukamnuio

3ananuel 6:

Kakwe Turb! $aiiinioB MOTyT OBITH OITHCAHBI B 3ar0yioBke PE32?

(OtBer cunTaeTcst BEpHBIM, €CJIM OTMEUEHBI BCE NPABUIIEHBIC BAPHAHTHI OTBETOB. )
Bapmant 1 CSW

Bapmant 2 DLL

Bapmant 3 GUI

Bananuel 7:

K 6a30BbIM NOHATHSAM 00BEKTHO-OPUEHTHPOBAHHOTO MPOTPAMMHPOBAHUS CIEAYET OTHECTH
(OtBeT cumnTaeTcs BEpHBIM, €CJIM OTMEUEHBI BCE MIPABUIbHbBIE BAPHAHTHI OTBETOB.)

Bapmnanr 1 xmacc

BapuaHT 2 HHKaNCyIsAIHIIo

Bapmuanrt 3 moaynb

3anannel8:

MHO0XecTBO 00BEKTOB C OAMHAKOBBIMH aTpUOYTaMH U TIOBEICHUEM HOCUT HAa3BaHUE
(Ot™meTpTE OMH MPAaBUIIBHBIN BapHAHT OTBETA.)

Bapuant 1 xnacc

Bapmuanrt 2 moayns

Bapuant 3 xonreiinep

3amanunel9:



C MexaHU3MOM BHPTYaIbHBIX METOJIOB CBSI3BIBAIOTCS ITOHATHS

(OtBer cunTaercst BEpHBIM, €CJIM OTMEUEHBI BCE MPABUIIbHBIC BADUAHTHI OTBETOB. )
BapuanTt 1 unkancynsamuu

BapmanT 2 nomdormma

BapmanT 3 nomumopguzma

3ananue20:

K mporpamMMHBIM 351eMeHTaM si3bika C++ cieqyeT OTHECTH

(OtBer cunTaeTcst BEpHBIM, €CJIM OTMEUEHBI BCE MPABUIIbHBIC BAPUAHTHI OTBETOB. )
BapuanTt 1 meTku

BapuanT 2 xnaccsl

BapuanT 3 Tunst

3aganue:21

CrtpykTypa, UCroib3yeMast Ui XpaHeHUs 3JIEMEHTOB MO MPUHIIUITY: NIEPBBIM MPHUILEI - TIOCIEAHUM YIIeI, HOCUT
Ha3BaHHE

(OTmeTbTE OAMH MPAaBUIIBHBII BapUaHT OTBETA. )

BapuanT 1 ctek

BapuanT 2 monyns

BapuanT 3 xoHTeiiHep

[MpaBunsabIe 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

TecTtupoBanue (5 cemecTp)

3aganuel:

MerTo/b1, KOTOpBIE MTO3BOJISIIOT BEIYUCIIATH 3HAYCHUSI MAaTEMaTHUECKUX (PYHKINH, COAEPIKHUT Kilacc
(Ot™meTbTE OJMH MPABUIBHBIN BapHAHT OTBETA.)

Bapuanr 1 Math

Bapuanr 2 Object

BapmuanTt 3 Scop

Bananue?:

Ecnu MeTos He Bo3BpalaeT HUKAKOTO 3HAUSHHMSI, HEOOXOANMO yKa3aTh THIT
(OtmeTbTE OAMH NMPAaBUIIBEHBII BapHaHT OTBETA. )

Bapwuanr 1 void

Bapwuanr 2 self

Bapmuanr 3 parent

3aganue3:

Omneparop nepenaun ynpasienus C++ HOCUT Ha3BaHUE
(OT™meThTE OJMH MPABUIIBHBIN BapHAHT OTBETA.)
Bapuant 1 return

BapwuanT 2 depend

Bapwuanr 3 continue

3ananued:

Hcnonp30BaHre HECKOJIBKUX METOJIOB C OAHUM U TEM K€ UMEHEM, HO Pa3JIMUHBIMU TUIIAMH U KOJIMYECTBOM MAPaAMETPOB
Ha3bIBACTCS

(OT™meThTE OJMH MPABUIIBHBIN BapHAHT OTBETA.)

BapuanT 1 neperpy3skoii MeTog0B

BapuanT 2 uMIuMkanuei MeTo10B

BapuanT 3 niukiorpaMMoit MeTo10B

3ananueS:

CooTHOLIEHNE MEX 1y YWIEHaMH MOCIeI0BATENBHOCTH, B KOTOPOM KaXKbI CIETyIOIIUIl YWIEH BBIPaXaeTCs uepes3
HECKOJIBKO MPEIbIAYIINX, HOCUT Ha3BaHUE

(OTtmeTbTE OAMH NMPAaBUIIEHBII BapHaHT OTBETA. )

BapuanTt 1 nerepmunupoBaHHOE

BapmuanT 2 pekyppeHTHOE



BapuanT 3 uMmiMkanuoHHoe

3amanne6:

MecTo XpaHEeHHUs TOYEK BO3BPATa HA3BIBACTCS
(Ot™MeThTE OVMH MPaBUIHHEIN BapHAHT OTBETA.)
BapuanT 1 ctexom Bo3Bpara

BapuanT 2 ctexom 3HaueHUI

BapuaHT 3 cTekoM BBI30BOB

3ananue’:

OOBeKT, reHepupyoLUi HHHOPMALIUIO 0 "HEOOBIYHOM IPOrPAMMHOM ITPOKCIIECTBUU", HOCUT Ha3BaHUE
(OTmeTbTE OAMH NMPaBUIIBHBII BapUaHT OTBETA. )

BapmuanT 1 ucxitouenue

BapuanT 2 TepMuHan

BapuanT 3 xoHTeliHep

3amannes:

Ecmu monmb30BaTens BBEJ BMECTO YHCIA CTPOKY, TO BOSHHKAET
(Ot™meThTE OIVH NPaBUIBHEIA BapHaHT OTBETA.)

BapuanT 1 ommbo4Has cutyarus

BapuanT 2 omubka B mporpamme

BapuanT 3 uckirountenbHas CUTyaIus

3aganue9:

B C++ uckiroueHus NpecTaBIsoTCS
(OtmeTbTE OMH NMPAaBUIIBHBII BapHaHT OTBETA. )
BapuanTt 1 meTogamu

BapuanT 2 xnaccamu

Bapwuant 3 o0bpekTamMu

Banannel0:

JIro0oli K0/, KOTOPBIH AOJKEH OBITh 0053aTEIBHO BBITIOJIHEH MPU BBIX0JE U3 OJIoKa try, moMeraercsi B 6JI0K
(Ot™meTbTE OJMH MPAaBUIBHBIM BapHAHT OTBETA.)

Bapmnanr 1 return

Bapuanr 2 catch

Bapuanr 3 finally

Bananuel 1:

Omnepatop checked MokeT IpOBEPATH

(OtBer cumnTaeTcst BEpHBIM, €CJIM OTMEYEHBI BCE NPABUIIEHBIC BAPUAHTHI OTBETOB. )
Bapwuant 1 610k HHCTpYKIHI

BapuaHT 2 KOHKpETHOE BBIpaXKEHHUE

BapmanTt 3 meton co3maHus Kiacca

3ananuel2:

MO’KHO I OJTUH try-0JIOK BIOXHUTH B IPYroii?
(OT™meThTE OJMH MPABUIIBHBIN BapHAHT OTBETA.)
BapuanT 1 HeT, Henb3s

BapuanT 2 Tonbko B Tene System

BapuanT 3 na, MoxxHO

Bananuel 3:

@DyHKIMOHAIBHBIN 3JIEMEHT KJIacca, KOTOPBI peaau3yeT BHIYUCICHUS, HOCUT Ha3BaHUE
(Ot™meTpTE OMH MPAaBUIIBHBIN BapHAHT OTBETA.)

Bapuant 1 meTon

BapuanT 2 mapkep

BapuanT 3 cBoiicTBO

3aganuel 4:

Ieperpy3ka METOJIOB SBISIETCA NPOSIBICHUEM
(OTmeTbTE OAMH NMPAaBUIIEHBII BapHaHT OTBETA. )
BapuanT 1 unkancynsuuu

Bapuanr 2 nonmumopgusma



Bapuant 3 uMmnnukanuu

3amannels5:

B kakoii pekypcun MeTo1 BBI3BIBAET ce0sI B KAUeCTBE BCIIOMOTATEIBHOTO Yepe3 APYTroil BCIIOMOTaTeNbHBIA METOL?
(Ot™MeThTE OVMH MPaBUIHHEIN BapHAHT OTBETA.)

BapuanT 1 B auHamMuyeckoit

BapuanT 2 B KOCBEHHOU

BapuanT 3 B crarnueckoit

3ananuel 6:

OO0BeKT, reHepupyronui HHHOPMALUIO 0 "HEOOBIYHOM IIPOrPAMMHOM MPOUCIIECTBUH", HOCUT Ha3BaHHE
(OTmeTbTE OAMH NMPaBUIIBHBII BapUaHT OTBETA. )

BapmuanT 1 ucxitouenue

BapuanT 2 TepMuHan

BapuanT 3 xoHTeliHep

3amannel 7:

K HCKIIOUNTENBHBIM CHTYalUsM CIEeTyeT OTHECTH

(OtBeT cunTaeTcst BEpHBIM, €CJIM OTMEUEHBI BCE NPABUIIBHBIC BAPHAHTHI OTBETOB. )
BapuanT 1 BBOJ nonb30BaTeNIeM BMECTO YHUCIIA CTPOKH

BapuaHT 2 HEXBaTKy AOCTYIHOM NaMATH

BapuaHT 3 nonbITKy OTKPBITh HECYLIECTBYIOIINI (haiin

3aganuel8:

B kakoMm npocTpaHCTBe MMeH onpeseineH knace Exception?
(OtmeTbTE OMH NMPAaBUIIBHBII BapHaHT OTBETA. )

BapuanT 1 Detect

BapuanT 2 Main

BapuanT 3 System

Bananuel9:

Yupaenenue 06padboTkoii nckioueHuii B C++ 0CHOBBIBAaETCS Ha MCIIOIb30BAaHUHU ONlepaTopa
(Ot™meTbTE OJMH MPAaBUIBHBIM BapHAHT OTBETA.)

BapmuanT 1 get

Bapmuanr 2 try

BapwuanT 3 break

Bananne20:

Kaxkas dopma onepatopa unchecked mo3BosseT ”THOPHPOBATH NEPETIONHEHHE ISl 33JaHHOTO BBIPaXKCHNUS?
(OT™MeThTE OIMH IPABUIILHBINA BapUAaHT OTBETA. )

BapuanT 1 koHCTpyKTUBHas

BapuanT 2 onepaTtopHas

Bapuant 3 MonynbHas

Bamanue2l:

K cocTaBnsromuM 9acTsaM Crucka nmapameTpoB METO/A CIeIyeT OTHECTH

(OTBet cunTaeTcs BEpHBIM, €CIIM OTMEUYEHBI BCE MPABUIIBLHBIE BAPUAHTHI OTBETOB. )
BapuanT 1 THn 1aHHBIX

BapuanT 2 meton

Bapwuant 3 unenrudukatop

Bananne2?2:

IIpu nepenade napameTpa 1Mo 3HAUYCHUIO METO MOJTydaeT
(Ot™meTpTE OMH MPAaBUIIBHBIN BapHAHT OTBETA.)
BapuanT 1 pennuku napamerpos

BapuasT 2 Momynu mapameTpoB

BapwuanT 3 xornnu mapamMeTpoB

3aganne23:

Jist reHepaIy UCKIIOUSHHUS! IIPOIPaMMHICTOM HCIIOJIB3YETCsl OTIepaTop
(OTmeTbTE OAMH NMPAaBUIIEHBII BapHaHT OTBETA. )

Bapuanr 1 depend

Bapuanr 2 throw



Bapuanr 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. OueHo4HbIe CpeacTBA MPOMEKYTOYHOH aTTeCTAluN

[To nmucuumMHe TpenycMOTpeH ODK3aMeH. DK3aMeH MPOXOJWT o Omneram. B kaxaom Ouiere oAWH TEOPETHUECKHUH
BONPOC ¥ OJHO IPAKTUYECKOE 3aJaHHe. DK3aMEH IPOBOJUTCS B YCTHOH / NMHCHMEHHOH M KOMIBIOTEPHOH (opme.
OreHuBaeTcs BJaJeHUE MaTEpHUalIOM, €r0 CHCTEMHOE OCBOCHHE, CIIOCOOHOCTH NMPUMEHSTh HYXKHbIE 3HAHMS, HABBIKU U
YMEHHS TP aHaJIM3€ NPOOJIEMHBIX CUTYallid U PELIEHUH NPAKTHYECKUX 3a1aHHH.

4.2.1. YcTHBIIi OTBET

4.2.1.1. Ilopsaaok npoBeIeHH.

ITpomexyTouHass arrecranysi HaleleHA Ha KOMIUICKCHYIO MPOBEPKY OCBOCHHS AMCHUIUTMHBEL OOydarommiics
moiy4yaeT Bompoc(bl)/3amaHue(s) W BpeMs Ha IOATOTOBKY. IIpomexyTouHas aTTrecTamus TPOBOAUTCS B YCTHOM,
MIICBMEHHON MM KOMIBIOTEpHOI (popme. OreHMBAaETCs BIAJICHUE MAaTEPHAIOM, €r0 CUCTEMHOE OCBOCHHUE, CIIOCOOHOCTh
MIPUMEHATH Hy)KHBIC 3HAHUS, HABBIKHM M yMEHHS P aHAIHM3€ IPOOIEMHBIX CUTYaIlli M PELICHNH IPAKTHIECKUX 3a/laHAH.

4.2.1.2. Kputepuu oleHUBaHMSI.

18-20 6a110B cTABHUTCS, €CITU 00YYAIOTIHIICS:

B oTBere KauecTBEHHO pacKpbUl conepikaHue TeMbl. OTBET XOPOIIO CTPYKTypHpoBaH. [IpekpacHO OCBOCH MOHSTHHHBIH
anmapat. [IpogeMOHCTpHPOBaH BHICOKMH YpOBEHb MOHMMaHUsl MaTepuaia. [IpeBocxogHoe ymeHne GopMynupoBaTh CBOH
MBICJIH, O6Cy)K[[aTb JUCKYCCHOHHBIC IMOJIOKCHU.

14-17 6anj0B cTaBUTCS, €CJIH 00YyJaAIOIIMIiCS:

OCHOBHBIE BOIIPOCHI TeMBI PacKpbll. CTpyKTypa OTBETa B LIEJIOM a/IeKBaTHA TeMe. XOpOIIO OCBOCH NMOHATHHHBIH armapar.
[TponeMoHCTpUPOBAaH XOPOIIMH ypOBEHb MOHHUMaHHA Marepuana. Xopoliee yMeHHe (OpMYIHpOBaTh CBOM MBICIH,
00CyXIaTh TUCKYCCHOHHBIE MOJT0XKEHHS.

11-13 6a/1J10B CTABUTCHA, €CJIH 00yUaAIOIIUIACS:

Temy wactmuno packpsul. OtBer cmabo cTpykTypupoBaH. [IOHATHHHBIM anmapar OCBOEH 4YacTW4HO. I[loHmmanue
OTIETBHBIX MOJOKEHUH W3 MaTephaja o TeMe. Y AOBICTBOPUTENBEHOE YMEHHE (OPMYIHPOBATh CBOM MBICIH, 00CYKAaTh
JIMCKYCCUOHHBIE TIOJIOKEHHSI.

0--10 6aJJI0B CTABUTCS, €CJIM 00YYAIOIIUIICSI:

Temy He packpbul. [IoHATHHHBII anmapaT OCBOEH HEyAOBIETBOpUTENbHO. [loHMMaHHe MaTepuana ¢parMeHTapHOE HIIH
otcyrcTByeT. Heymenue popmyupoBaTh CBOM MBICIH, 00CYKIATh TUCKYCCUOHHBIC TOJIOKCHHUS.

4.2.1.3. OueHo4HbI€e CpeACTBA.
Bonpocs! 1/ yCTHOr0 WM NHCBMEHHOI0 0TBeTa HA IK3aMeH
1. Cucrema nporpammupoBanust C++.
2. CTpyKkTypa IporpamMMmel, 3JIeMEHTHI si3bika (andapur). [IoHATHE THTIA TaAHHBIX.
3. Onepauuu (apudmernyeckue, joruueckue) Ha tunax. Crangapraeie GyHKIMH. BeipaxeHus.
4. IIponerypsl KOHCOIBFHOTO BBOJIA M BBIBOJA, YIIPABICHHE BBOIOM-BBIBOJIOM. OnepaTop
npucBauBaHus. COBMECTUMOCTD
I10 TIPUCBAUBAHHMIO.
5. YcnoBHslii onepatop. OnepaTop MHOKECTBEHHOTO BETBIIEHUS (BBIOOPA).
6. L{MKIIBL: ¢ IpeayclioBHEM, C ITOCTYCIOBUEM, C TAPAMETPOM.
7. CTpyKTYpUpOBaHHbIE TUIIBI JaHHbIX. JIMHElHbIe MaccuBbl. [Ipumepsl 3a1ay.
8. CTpyKTypupOBaHHbIE THITBI JaHHBEIX. JIByMepHbIe MaccuBbl. [IpuMeps! 3am1ad.
9. AIropuTMBbl IOMCKA B MacCHBeE.
10. AnropuT™Mbl COPTUPOBKH MacCHBOB.
11. KoMOGuHMpOBaHHEIHM THI JaHHBIX (3amucH). OnepaTop NpUCcOeIUHEHNs. 3alUCH ¢ BapUaHTaMU.
IIporpammupoBanue
TUTOBBIX aJITOPUTMOB 00pabOTKHU 3amHceit.
12. IToxmporpamMmbl. OCHOBHBIE CIIOCOOBI TIepeaur apaMeTPOB B MOANPOTPAMMY, UX CpaBHEHUE.
13. IoanporpaMmsel. O61acTh BUAUMOCTH. JIOKaJIbHBIE U II100ANIBHBIC UISHTU(DHUKATOPHI.
14. PexypcuBHble noanporpaMmbl. O61acTh UCIIOIB30BaAHHUS.
15. Moxyns. O6mas cTpykrypa MoayIist. KOMIMIISAINS ¥ IO JKITFOYCHIE MOTYIIS.
16. Yka3zarenu u 1uHaMu4eckas namsth. JJuHaMudecKue NepeMeHHBIE.
17. CBsi3aHHBIE CITUCKH.
18. Ouepenu. Creku.
19. ®aiinossle e, O0MIIHME TPOLEYPHI It paboTh ¢ daitnamu. KomrnoneHTHbIE
(TMIM3NpPOBaHHbIE) (aiIIbL.
20. TexcroBble (aiinbl. TekCT-OpHEHTHPOBAHHBIE MTPOIETyPH! ¥ PpyHKIMH. THITOBBIE 3a/1a4H.
21. TIpsMoii u mOCIenoBaTENbHBIN AOCTYN K KOMIOHeHTaM (aiina. [Iporemypbl U GyHKIIMU, OPUESHTHPOBAHHBIE Ha
MIPSIMOI TOCTYII K KOMITOHEHTaM (aiina.
22. ITouck B THNU3UPOBaHHBIX (aitnax. CopTupoBka ¢aiinoB (Ha mpuMeEpe OJHOTO M3 METOJIOB).
23. TunmsupoBanHsle ¢aitnel. aiinel 3anuceil. THIOBBIE aNITOPUTMBI 00PaOOTKH.



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

25. Crangaptabiid Moxysb Graph. CoxpaHeHne W BbIa4a H300payKEHUI Ha SKpaH.

26. OCHOBHBIE TIOHATHST 00BEKTHO-OPHEHTHPOBAHHOTO TIPOTPAMMHUPOBAHUSI.
4.2.2. IIpaKkTHYecKoOe 3aaHHe

4.2.2.1. lMopsinok npoBeIeHuUs.

[IpakTrdyeckne HABBIKKA MPOBEPSIOTCS ITyTEM BBITONHEHHS OOYJAarOIIUMICA MPAKTUYECKUX 3aJaHHH B YCIIOBHSIX,
MOJHOCTBIO WJIM YacCTUYHO TNPHOJIMDKEHHBIX K YCIOBUSAM THpodeccHoHalbHOW nesitenbHOCTH. [IpoBepsiercst 3HaHuUe
TEOPETHYECKOr0 Marepuala, HeoOX0AUMOe JUIsS MPABHILHOTO COBEPIICHUSI HEOOXOIUMBIX JNEHCTBHH, YMEHHE BBICTPOUTD
MIOCJIE/I0BATENILHOCTD JICHCTBUI, IPAKTUYECKOE BIIa/ICHUE TPHEMaMU 1 METOJJaMHU PEIIeHNUs MPOECCHOHATBHBIX 3a71ad.

4.2.2.2. Kpurepun oneHUBaHUSA
27-30 6anJ10B cTAaBUTCS, €CJIH 00y IAKOIINMCS S
3aJaHue BBIIOJIHEHO ITOJIHOCTHIO U MPABUIILHO.

22-26 6a1710B cTaBUTCH, €CJIH 00y4AIOIMMCS

3amaHue BHITIOJIHEHO MOTHOCTHIO, HO HET JOCTaTOYHOTO 000CHOBaHMsA. Wi nipu BEpHOM peIeHUH JOITyIIeHa OINOKa HITH
HE/IOYeT, He BIUAIOMNN Ha MIPAaBUIBHYIO TIOCIIEA0BATEIFHOCTD PACCYKICHHUI.

18-21 6an10B cTaBUTCSA, €CTU 00YYAIOLIMMCS:

3amaHue BRITOTHEHO YaCTHYHO I € (PaKTHYSCKUMHU OITHOKAMHU.

0-17 6ann0B cTaBUTCS, €CTH 00yYAIOIIMMCS

3ajaHue He BHIITOJIHEHO WJIH BBIMOJIHEHO C OOJBIINUM KOJIMYECTBOM (PAKTHUECKHUX OIIMOOK.

4.2.3.3. ConepsxaHne OLlECHOYHOI'0 CPeACTBa
3anaua 1
HanuimnTe KOHCONBHYIO TporpaMMy, B KOTOPYIO MOJIB30BaTelib BBOAWUT C KJIABHATYpHl JBa 4YHCiIa. A TmporpaMma
CpaBHMBAET J[Ba BBE/ICHHBIX YKCJIa ¥ BEIBOJUT Ha KOHCOJIb PE3YNIbTaT CPAaBHEHUS (JIBa YKCJIa PaBHbI, IEPBOE YUCIIO OOJIbIIIE
BTOPOTO WJIM TIEPBOE YHCIIO MEHBIIIE BTOPOTO).

Bagaua 2

Hanwmmite KOHCOJIBHYIO MIPOTPaMMy, B KOTOPYIO TIOJIB30BaTENb BBOANT C KIABHATYPHI YUCIO. ECIH 9UCIo OJHOBPEMEHHO
6ompme 5 u mensime 10, To mporpamma BeBomuT "Uumcmo Gonpmie 5 w meHeme 10". MHade mporpaMma BBIBOAWT
coobmenne "HeusBecTHOE ymciio".

3agada 3

HanunumTe KOHCOJIBHYIO POrpaMMy, B KOTOPYIO MOJIb30BaTEIb BBOAMT C KJIaBHATyphl yucio. Ecnu yucno aubo pasHo 5,
6o paBHo 10, To mporpamma BeiBoaUT "Uucio b0 paBHO S, mu6o paBHo 10". MHavye nporpaMma BBIBOAMT COOOIEHUE
"HeusBecTtHoe uncio".

3anaua 4

B GaHKe B 3aBUCHMOCTH OT CyMMBI BKJIaJ[a HAYMCIISIEMBII ITPOIIEHT MO BKJIAJy MOXKET OTJINYaThesl. Hanummre KOHCOIbHYTO
IIporpaMMy, B KOTOpPYIO MOJb30BaTelIb BBOAUT CyMMy Bkiana. Ecnu cymma Bkiama mensine 100, To Hauucnsetrcs 5%.
Ecmu cymma Briraga ot 100 go 200, To Hauucnsercs 7%. Eciu cymma Briana 6ombine 200, To Hauncnsercss 10%. B xonme
IporpaMMa J0JDKHA BEIBOAUTE CYMMY BKJIaJla C HAYHACICHHBIMU MPOIICHTaMHU.

3amaya 5

W3MennM mpensiaynnyto 3agadqy. JomycTiuM, OaHK MeprHoANYeCKH HAYHUCIISIeT TI0 BCEM BKJIaaM KpOME MPOIECHTOB OOHYCHI.
U, nonycTum, ceifuac GaHK PN TOHAYHCIHUTD IO BCEM BKJIAIaM 15 eIUHHII BHE 3aBHCHMOCTH OT UX CYMMEI. M3MeHnuTe
MporpamMMy TaKuM 00pa3oMm, 9TOOHI K (PHHATBHON CyMe TOYUCIISUTHCH OOHYCHI.

3amaya 6

Hanmmmre KOHCONBHYIO NpOTpaMMy, KOTOpas BBIBOJUT IIOJIb30BATENI0 coobmieHne "BBeante HOMep omepanuu:
1.Cnoxenne 2.Bprunrtanue 3.YMmHOkeHHe". PamoMm ¢ Ha3BaHMEM KaxIOW omepaluu yKa3aH ee HOMEp, Halpumep,
oreparys BeluuTaHust uMeetT HoMmep 2. [TycTh mosb3oBaTenb BBOJUT B MPOrpaMMy HOMEp OIEpaluH, U B 3aBUCUMOCTH OT
HOMepa OIepaliy IPorpaMMa BBIBOJUT €My Ha3BaHHE OIEpalny.

Bagaua 7

W3menute npeasiaymnyto nporpammy. [IycTs monap3oBaTenb KpoMe HOMepa Onepalii BBOANUT ABa YUCIA, H B 3aBUCHMOCTH
OT HOMepa OIEpalyy C BBEJACHHBIMU YHCIAMH BBITIOTHSIOTCS OTPEIEICHHBIC NeHCTBUA (HalpuMep, MPH BBOJE YHCIA 3
qrcia YMHOXKAIOTCS ). Pe3ynpTar onepariu BEIBOJUTHCSA Ha KOHCOJI.

3agada 8

3a Kaxaplii Mecsn 0aHK HAdMCISIeT K cyMMe BKiana 7% oT cymMMBl. HamummTe KOHCOJNBHYIO IPOTPaMMy, B KOTOPYIO
M0JIb30BATENb BBOAUT CYMMY BKJIJia M KOJMYECTBO MecCsleB. A OaHK BBIYHCISET KOHEYHYIO CYMMY BKJaJa C Y4eTOM
HAYHMCIICHUSI [TPOLIEHTOB 33 KXIbIA MecsIl.

J1J1st BBIYMCIICHUS] CyMMBI C Y4ETOM IPOLIEHTOB UCIONb3YyiTe 1uKi for. J{is BBoja CyMMBI BKIIa/Ia HCIIONIB3YHTE BBIPAKEHHE
Convert.ToDecimal(Console.ReadLine()) (cymma Bkiana Oyaet npeactaBisaTh Tam decimal).

3amaga 9

3a Kaxaplid Mecsl 0aHK HAa4YMCIsIeT K CyMMe BKiaza 7% OT cyMMbl. Hanuiimre KOHCOJbHYIO NPOrpamMMy, B KOTOPYIO
MI0JIb30BaTENb BBOAUT CyMMY BKJIQJia M KOJIMYECTBO MeCsIEB. A OaHK BBIYMCISET KOHEYHYIO CyMMY BKJaJja C Y4E€TOM
HaYMCIICHUsS [TPOLIEHTOB 32 KaXKAbIA MecsI.

Jlist BBIYMCIICHHSI CYMMBI C y4eTOM IIPOLEHTOB Hcmoib3yiTe muka while. {1 BBoja cyMMBI BKJajga HCIOJIB3YHTE
Belpaxkenne Convert.ToDecimal(Console.ReadLine()) (cymma Bkinaga Oyner npezacrasisTh Tl decimal).

3anaya 10



Hanmmure nporpaMMy, KOTOpast BBIBOAUT HA KOHCOJIb TAOJIHILy YMHOKEHUS

3amaya 11

Hanmmmute nporpamMmy, B KOTOPYIO NOJB30BAaTENb BBOAUT /BA YHCIIA W BBIBOAUT PE3yibTaT MX yMHOXeHHA. IIpm sTom
IporpamMMa J0JDKHBI 3alpalliiBaTh y MOIb30BaTENs BBOJ YHCEI, TOKa 00a BBOAUMBIX YHCIIa HE OKaXyTcs B 1uana3oHe ot 0
mo 10. Ecn BBeneHHBIE uncina okaxyres Ooipime 10 wmm menpmie 0, TO mporpaMMa IOJDKHA BBIBECTH ITOJIB30BATEIIO O
TOM, YTO BBEICHHBIC YHCJIa HEJOMYCTHMBI, M ITOBTOPHO 3alPOCHUTh Y MOJIB30BATElNsl BBOJ ABYX 4Hcell. Ecnu BBeneHHBIE
YucIa MpUHauIexkaT quanasony ot 0 1o 10, To mporpaMma BBIBOJMT pe3yibTaT YMHOKEHHUS.

Jlst opraHu3zanmu BBO/Ia YMCEIT UCTIONB3YiTe OeckoHeuHbIH uka while u omeparop break.

11. ITocTpouth cucreMy KJIaCCOB AJIsI ONMUCAHUS IUIOCKUX IeOMETpHYecKUX (uryp: Kpyra, KBajapara, IpsSMOYTOJbHHKA.
[IpexycMoTpeTs METONBI AJIsL CO3JIaHUSI OOBEKTOB, MEPEMEICHNsI Ha IUIOCKOCTH, M3MEHEHHUs! pa3MepoB M NOBOPOTa Ha
3alaHHBIN YTOJL

12. IlocTpouth ommcaHue Kjacca, cojepikaliero MHQopMmanuio 0 IHOYTOBOM ajpece opraHm3anmu. IIpemxycmoTpersb
BO3MOXKHOCTb Pa3JIeIbHOTO M3MEHEHNS COCTaBHBIX YacTeH asipeca, CO3aHUs U YHHITOKEHUS 0OBEKTOB 3TOTO Kiacca.

13. CocTaBuTh OmMMcaHME Kiacca Ui MPEICTABICHUS KOMIUICKCHBIX YHCEN C BO3MOXKHOCTBIO 33JaHHS BEIIECCTBEHHOH M
MHUMOH 9acTell kak umcinamMu TunoB double, Tak u menbiMu unciaMu. OOeCTeunTh BBITONHEHHE OMEPAIid CIIOKEHHS,
BBIYUTAHUS U YMHO)KEHHS KOMIUIEKCHBIX YHCEL.

14. CoctaBuTh OMUCaHKE Kiacca it paboThI C IEMHBIMA CITUCKaMH CTPOK (CTPOKH MPOU3BOIBHOM JJIMHEI) € OTEpalsIMU
BKIIOUCHHS B CIHCOK, yJalCHUS M3 CIHCKA 3JIEMCHTAa C 33/JaHHBIM 3HAUCHWEM NAHHOTO, yNAJICHHS BCEro CIIHCKA HIIN
KOHIIa CITMCKa, HAUWHasl C 33aHHOTO HJIEMEHTA.

15. CocraButh ommcaHue Kiacca i OOBEKTOB-BEKTOPOB, 3a/aBaEMBIX KOOpDAWHATAMU KOHIIOB B TPEXMEPHOM
npocTtpancTBe. OOeceuuTs ONepanyuy CIOKEHHUS U BBIUUTaHMSA BEKTOPOB C IOJyYEeHHMEM HOBOTO BEKTOpa (CyMMBI WM
Pa3HOCTH), BBIYMCIICHUS CKAJIIPHOTO NMPOU3BEACHNUS IBYX BEKTOPOB, AJTHHBI BEKTOpPa, KOCHHYCA YIa MEXIy BEKTOpaMH.
16. CocTaBuTh OnMcaHHue Kiacca MPsIMOYTOJILHHKOB CO CTOPOHAMHU, MapajulelbHBIMH OCsSM KoopauHat. [Ipemxycmorpersb
BO3MOXKHOCTh MEPEMEIIEHHA MPSMOYTONbHIKOB Ha IUIOCKOCTH, W3MEHEHHS pPa3MEepOB, IMOCTPOCHHS HAWMEHBILIETO
MPSMOYTOJBHUKA, COAEPXKAIIECTO JBa 33aJaHHBIX NPSIMOYTOJIFHHKA, W NPSIMOYTOJIBHHKA, SBISFOIIErOcs OOIIel 9acThio
(TIepeceyeHNEM) IBYX NPSMOYTOIBHUKOB.

17. CocraBuTh ONMHMCAaHWE Kiacca I ONPENCNICHHUS OJXHOMEPHBIX MACCHBOB LENBIX 4ncen (BekTopoB). [IpemycMorperh
BO3MOXKHOCTh OOpAIEHUSI K OTASIFHOMY 3JEMEHTY MacCHBa C KOHTPOJIEM BBIXOJA 32 MPEAENbl HHICKCOB, BO3SMOXKHOCTD
3a7aHusI IPOU3BOJIBHBIX TPAHUI] HHAEKCOB IIPH CO3/1aHUN 00BEKTa U BBINOJIHEHHS ONEPANHil TIO3JIEMEHTHOTO CIIOKECHUS U
BbIYMTaHUS MaCCUBOB C OAMHAKOBBIMU I'PaHULIaAMU UHJCKCOB, YMHOXKCHUA U JICJICHHUA BCEX DJICMCHTOB MAacCHUBa Ha CKaJIAp,
neyaty (BbIBOJIA HA 9KPaH) JIEMEHTOB MacCHBa 110 MHJIEKCAM M BCETO MacCHBa.

18. CocraBuTh ONKCAaHUE Kilacca JUIsl ONPEeNICHNs] OJJHOMEPHBIX MAaCCUBOB CTPOK (PUKCUPOBAHHOM JJTHHBIL.
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CII6:bXB-IletepOypr, 2015. - 340 c. - ISBN . - Texkcrt: SJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/939605 - Pexwum mocTyrma: Mo MO IKCKE.

6. Llapes, P.}O. Uudopmatuka 1 nporpaMmMupoBanue [DIeKTpOHHBIH pecypc] : yuebd. mocobue / P. FO. Ilapes, A.
H. Ilynkos, B. B. Camapun, E. B. MeusaEKOBA. - KpacHosipck : Cub. denep. yu-T, 2014. - 132 c. - ISBN 978-5-7638-
3008-8. - Texkcr : anexkrponnsiii. - URL: https://znanium.com/catalog/product/506203 - Pexxum gocTyma: mo MOIMUCKe.
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Tpunoosrcenue 3
K pabouell npozpamme OUCYUNIUHBL (MOOYIs)
b1.B.JIB.01.02 Ilpocpammuposanue na CHU++

Ilepeyens HHGOPMALIMOHHBIX TEXHOJIOTHI{, HCIIOJIb3YEeMBbIX /I OCBOCHHUS JUCHUIJIMHBI (MOIYJIf), BKIIOYAs
nepeyeHb MPOrpaMMHOro odecneyeHust 1 HHYOPMALMOHHBIX CIPABOYHBIX CHCTEM

Hanpasnenne moarorosku: 09.03.03 - [Npukinannas nHboOpMaTHKa

HpO(l)I/IJ'II) noarotoBku: IlpuknaaHas I/IH(bODMaTI/IKa B 9KOHOMUKC

Ksamudukamnms BEITyCKHHKA: OakaiaBp
®dopma o0yueHust: OUHOE
SI3bIk 0OyUeHUs: pyccKkuit

T'on Hawana oOydueHus mo obpa3oBaTensHON mporpamme: 2021

OcBoeHue JUCHUIIIINHBI (MOZ[yJ'Iﬂ) npeanojara€t HMCHIoJIb30BaAHUC CIACAYIOMICTO IPOIrpaMMHOTO obecIieueHuss u
I/IHq)OpMaHI/IOHHO-CHpaBO‘IHLIX CHCTCM:

Office Professional Plus 2010

GIMP

Inkscape

Notepad ++

Python

Lazarus

Onekrponnas obubnanoteunas cuctema «ZNANIUM.COM»
9J’IeKT‘pOHHa§[ OnOIIMoTEYHAS CHCTEMA HBIL&TGJ’ILCTB& «JIaHp»
9J’IeKT‘pOHHa§[ OnOIIMoTEYHAS CUCTEMA «KOHCYJ'ILT&HT CTyACHTa»



