Conep:xanue

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

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

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

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

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

4.2. ConeprxaHue QUCIHILTAHBI (MOTYJIs)

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

6. @OHZ OLIEHOYHBIX CPEICTB MO AUCIUILTHHE (MOIYIIIO)

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

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

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

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

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

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

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

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



IIporpammy muctumnHbl paspadotan(a)(u) momeHT, K.H. (moment) Ycmano WM.T. (Kadempa marematnku wu
TIPUKIIATHON HHOOPMATHKH).

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

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

Mudp Pacumindposka
KOMIIeTeHIINHN npuodperaeMoii KOMNeTeHUUH
IK-2 Crioco0eH OCyIIECTBIATh TECTUPOBAHUE KOMIIOHCHTOB HH(OPMAIIMOHHBIX CHCTEM
IIK-2.1 3HATH TEXHOJIOTUU TSCTHPOBAHUS KOMIIOHCHTOB HH(POPMAITMOHHBIX CUCTEM
TIK-2.2 'YMeTb OCYIEeCTBIIATh TECTUPOBAHHE KOMITOHEHTOB MH(POPMAITMOHHBIX CUCTEM
TIK-2.3 BitazieTh CITOCOOHOCTHIO OCYIIECTRBIISITh TECTUPOBAHUE KOMIIOHEHTOB HH()OPMAIIMOHHBIX CHCTEM
TIK-5 CriocoOeH MPUMEHSATh CUCTEMHBIH MOIX01 U MATEMATHICCKHE METO/IbI B (hOpMAITU3AIHH PEIICHUS

MPUKJIaJHBIX 3a/1a4, B TOM YUCJIC MHTCJUICKTYaJIbHbIX

[IK-5.1 3HATH OCHOBBI CHCTEMHOTO TI0JIX0/1a M MAaTEMAaTHUCCKUX METOOB B (POPMAIH3AINHN PEIICHUS
MPUKJIATHBIX 337124, B TOM YHCIIe MHTEIUIEKTYaIbHBIX

TIK-5.2 'YMeTh MNPpUMCHATH CHCTCMHEBIN noaxoa 1 MaTEMaTU4ICCKUE MCTO/IBI B Q)OpMaJ'II/ISaLII/II/I peaieHus
IMPUKJIIAJHBIX 3aaa4, B TOM YHUCJIC HHTCIJICKTYaJIbHbIX

TIK-5.3 BrageTs cCIOCOOHOCTHIO MPUMEHSITH CHCTEMHBIH ITOAXO0J U MaTeMaTHYSCKHE METOIBI B (hopMann3aIiiu
pEIICHUS MPUKIIATHBIX 33134, B TOM YHCJIC HHTCIUICKTYaTIbHBIX

OO0y4aroniuiicsi, OCBOUBIINNA AUCITUTUTHHY (MOIYIIB):

JlomKeH 3HaTh:

cucreMy nporpaMMmupoBanus Ha CU++; OpuUHIUNBL pa3pabOTKH MIPOrpaMM; TPHUHIUIBI ABTOHOMHOM W
KOMIUIEKCHOU OTJIaZIKU U TECTUPOBAHUS IIPOIPaMM;

OCHOBBI CHCTEMHOTO ITOIX0J]a 1 MATEMaTHISCKIX METOJIOB IIPH MporpaMMupoBanuy Ha CH++.

JomxeH yMeTh:

pa3pabaThIBaTh aJTOPUTMBI PEIICHHS M NMPOTPaMMHPOBATh 3a7add 00pabOTKM AAaHHBIX B IPEIMETHOH 00IacTH,
pa3pabaThIBaTh MPOEKT TECTHPOBAHMS IIPOTPAMMBI;

MIPUMEHSTHh METOBI CHCTEMHOTO MOIX0/[a U MAaTEMaTUYECKUX METOJIOB IIPH PELICHUH NMPHUKJIATHBIX 3a1a4.

Z[OJ'DKCH BJIaACTh:
HaBBIKaM# OCYIIECTBJICHUA TECTUPOBAHUS IIPOTPAMM;
HaBbIKAMHU CUCTCMHOT'O ITIOAX0Aa U MATEMAaTHYCCKUX METOI0B B q)opManmauvm PpeUICHUA MTPUKIIAIHBIX 3a/1a4.

2. MecTo qucuuminnel (MoayJsi) B crpykrype OIIOII BO

JannHas puciumuimHa (MOmynb) BKIroueHa B pasgen "b1.B.JIB.03.02 ductumusabl (MOIynu)"' OCHOBHOM
npodeccronanbHON oOpa3oBatenbHON mporpammsl 09.03.03 "IIpuknanxas napopmartrka (IIpuknannas nHGOpMaTHKA B
9KOHOMHKE)" M OTHOCHTCS K JAWCLHUIUIMHAM IO BBIOOPY M 4YacTH, (HOPMHUpPYeMOW YYaCTHHKaMH 0Opa30BaTENIbHBIX
OTHOILEHUH.

OcBauBaeTcs Ha 5 Kypce B 9 cemectpe.

3. O6beM AMCHUTIMHBI (MOAYJIS) B 3a4eTHBIX eIUHHIAX € YKa3aHHEM KOJMYecTBa YacoB, BbI/IeJEHHBIX Ha
KOHTAKTHYI0 paGoTy o0y4yaloluxcsi ¢ mpemnogaBaTtejeM (M0 BHAAM Y4eOHBIX 3aHATHI) M HA CaMOCTOATEIbHYIO
padoTy o0y4aommxcst

O01mas TpyA0eMKOCTh JUCHUILIMHBI cocTaBisieT 4 3aueTHbIX(ble) enuHul(bl) Ha 144 vyaca(oB).

KonraktHass pabora - 30 waca(oB), B ToM uucie Jyekuuu - 10 gaca(oB), mpakTmdeckue 3aHsaTus - 0 gaca(o),
naboparopHbie paboThl - 20 gaca(oB), KOHTPOJb CAMOCTOSATENBHOM paboThI - 0 yaca(oB).

CamocrostensHas pabota - 105 gaca(os).



KonTpons (3auét / ax3amen) - 9 gaca(oB).
dopma MPOMEKYTOYHOTO KOHTPOJIS AUCIUILTHHEL: K3aMEeH B 9 ceMecTpe.

4. Copep:xkaHue IHCHUIUVIMHBI (MOAYJIsl), CTPYKTYPHPOBaHHOe MO TemaMm (pa3zejaM) ¢ YKa3aHHEM
OTBEJICHHOI0 Ha HUX KOJIMYeCTBa aKaJeMUYeCKHX 4YacOB M BUAOB Y4eOHbIX 3aHATH I

4.1 CTpyKTypa 4 TeMATHYECKHUIl MJIaH KOHTAKTHOW H CAMOCTOSITEJIbHOM PadoThI MO TUCHUIJIHHE (MOIYJII0)
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Tema 1. TexHosOrHs pabOTH B BU3YaIbHOM cpelie
1. |mporpammupoBanus. KomnonentHas mozaens. Mutepdeiicubie | 9 2 0 5 25
KOMITOHCHTBI
Tema 2. O6padotka TabmmuHOH nHGOpMarmu. ['padudeckne
2. [BozmoxHocTH cpeabl Borland C++. Pabota ¢ ¢aitnamu. 9 2 0 5 25
O0paboTka coObITHIl. MBIIIb U KJIaBHATYpa
3 Tema 3. TexHOIOTUsl NPOEKTUPOBAHUS IPUIIOKEHUH. 9 2 0 5 o5
" |B3auMoIeiCTBUSAMY TIPUIIOKEHHH ¢ 6a3aMu JTaHHBIX
4 Tema 4. ConpoBOXKJI€HHE MPOrPaMMHOIO MPOIYKTA. 9 4 0 5 30
" [[IpoexTHas nesTENEHOCTD
Wtoro: 144 4. (13 HUX 9 4. KOHTPOJIB) 10 0 20 105

4.2 CoaepxxaHue TUCHMILUIMHBI (MOIY.151)

Tema 1. TexHosiorus paGoThl B BH3YaJbHOH cpeae mnporpaMmupoBaHusi. KoMmoHeHTHas Mojesb.
HNurtepdeiicHble KOMIIOHEHTHI

Crpykrypa npoekta B C++. ®Daiinsl mpoekra, GopMbl U MOIy/s. MHCIEKTOP OOBEKTOB M HHCIIEKTOP CBOMCTB
00bekToB. Pexxum npoextupoBanus nunrepdeiica. Komnonent ®opma. KomnoHeHTs! Ai1st BBOJIa M BBIBOJA IaHHBIX: Label,
Edit, ListBox, ComboBox, CheckBox, RadioButton. Komnonent Button. Kommonents: TrackBar, ScrollBar, UpDown,
DataTimerPicker.

Tema 2. O0pabdorka TadauuHoii nndopmauun. I'paduueckne Bo3mo:xkHocTu cpeabl Borland C++. Pabora ¢
daiinamu. O6padoTka co0bITHIl. MBIIIB M KJIABHATYpPA

OO6pabotka TabmmaHoi wHpopMmarmu. KommoneHT StringGrid. 3arpy3ka nzoOpakeHWid B KOMIIOHEHT Image.
PucoBanne ¢ momomsio coiictB Canvas. Pabota ¢ (aiiioBoil CTpYKTYpOil Ha ypOBHE OIEPAIlMOHHON CHCTEMBI: IOWCK,
KOIIMPOBaHUE, IEpEeNMEHOBaHNE U yiasieHne (aiyioB 1 nanok. Melb U kinaBuatypa. [lopsiok HacTyuieHHs.

Tema 3. TexHo10rusi NPOEeKTHPOBAHUA NPUIOKeHHil. B3anmoaelicTBUIMU NPUJIOKeHUH ¢ 0a3aMH JaHHBIX

ITocranoBka 3amgaun. IlocTpoeHne 0OBEKTHON MOJENIN NPIIOKEHNS. BBIZeneHre TUITOBBIX COOBITHIA A1 0OBEKTOB.
Pa3zpaboTtka BusyanpHOrO MHTEpdeiica. Monmenb gocTyma K 0a3aM JaHHBIX M3 CpPelbl MPOrpaMMHUpOBaHMsI. KOMIOHEHTHI
JUTA paboTHI ¢ TabmuaMu U 3anpocamu. OuiabTpanys JaHHEIX. BusyansHoe oToOpaXkeHHe JaHHBIX Ha Gopme.

Tema 4. ConpoBoxkaenne NporpaMmMHoro npoaykra. Ilpoekrnas nqesareabHOCTD

JKu3neHHBI 1mWKI mporpammHOro mponykra. OpraHmzamusi momomu: (aiyl CHpaBKH, KOHTEKCTHAS IOMOIIb.
PazpaboTka WrpoBBIX M OOyYalOmMX NPWIOKEHHII B COOTBETCTBHM C WHAWBHAYAIbHBIMH 3aJaHUAMHU. Pa3paboTka
npwioxenunit. Mcnonp3oBanne komnoHenTa Shape. [loctupoenue rpadukoB u nquarpamM B komrnonente Chart. Padora ¢
TEKCTOBBIMH ¥ TUITN3UPOBaHHBIMHU (aiinamu. KomnonenT Memo. Komnonentsr OpenDialog u SaveDialog.

5. IlepedeHb y4eOHO-METOAMYECKOTO OOecmeYeHHUS] /ISl CAMOCTOSATEJNbHOH padoThl 00y4YaromUXcs IO
JUCHUILTAHE (MOIYJII0)

CamocrosiTenbHas pabora OOYYArONIMXCS BBINOJNHSETCA 10 3aJaHUI0O M IIPH  METOIMYECKOM PYKOBOACTBE
nperofasaTens, HO 0e3 ero HemocpeacTBeHHOro ywactus. CamocrosrtenbHas padoTa HOApasmensercs Ha
CaMOCTOSTENBHYIO Pa0d0Ty Ha ayJIUTOPHBIX 3aHATHAX W Ha BHEAYAUTOPHYIO CaMOCTOSTENbHYIO paboTy. CaMocTosTenbHas
paboTa 00yJaromMxcsl BKIIIOYAET KaK IOJHOCTBIO CAMOCTOSTENBHOE OCBOCHHE OTHEIBHBIX TeM (Pa3fesioB) NUCIMILIMHBL,



TaK ¥ MpopabOTKy TeM (pa3leioB), OCBaWBAaEMbIX BO BpeMs ayJAHTOPHOUN paboThl. Bo Bpems caMOCTOSATEIBHON pabOThI
o0y4Yaronyecss 4YUTAT W KOHCHCKTUPYIOT Yy4YeOHYIO, HAay4YHYI0 M CHpPABOYHYIO JIMTEpaTypy, BBIMOJHSIOT 3aaHusl,
HAMpaBJICHHbIC HA 3aKperyIeHUE 3HAHUI M OTPabOTKY YMEHHUIl M HABBIKOB, TOTOBSTCS K TEKYIIEMY U MPOMEKYTOUHOMY
KOHTPOJTIO 10 JUCIUILINHE.

OpraHu3anus caMOCTOSTENbHON paboThl 00yJarOMIMXCs PErTIaMEHTHPYETCSI HOPMAaTHBHBIMHU IOKYMEHTaMH, y4eOHO-
METOIUYECKOI TUTEpaTypOr U 3IIEKTPOHHBIMU 00pa30BaTENbHBIMH PECYPCAMHU, BKIIIOYAS:

Iopsinok opraHu3alMil W OCYIIECTBIICHHS OOpa30BATEIBHOW JCATEIBHOCTH MO 00pa30BaTENbHBIM IPOrpaMMamM
BBICIIICTO 00pa30BaHWs — MporpaMmaM OakajiaBpuaTa, MOPOTpaMMaM CICHUAINATETa, IPOTPaMMaM MarkCTPaTyphI
(yTBepxIeHHBIN nprka3oM MHUHHCTEPCTBA HayKH W BbICIIEro oOpa3oBanusi Poccuiickoii ®eneparmu ot 6 ampens 2021
roga No 245)

YcraB  (enepardbHOTO  TOCYJApCTBCHHOTO — aBTOHOMHOTO — oOpa3oBaTeibHOro  yupexacHus "Kazanckwuii
(ITpuBomxckwmit) penepanbHbIl yHUBEpCUTET"

IIpaBuna BHyTpeHHero pacmopsika (eaepalbHOTO TOCYyIapCTBEHHOTO aBTOHOMHOTO — 00Opa3oBaTENbHOTO
YUpex)ACHUS BBICIIEro mpodeccnoHamsHoro oopazoBanus "Kazanckuii (ITpuBomkckuii) ¢peaepanbHbIii YHUBEPCUTET"

JlokansHble HOpMaTHBHBIE akThl Kazanckoro (IIpuBosmkckoro) ¢enepaibsHOT0 yHUBEpCUTETA

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

®OHA OLEHOYHBIX CPEACTB IO AWCHUILIMHE (MOIYJI0) BKIIOYACT OIICHOYHBIE MAaTepHallbl, HAINPaBJICHHBIC Ha
MPOBEPKY OCBOEHMSI KOMIIETEHIMI, B TOM YHWCJE 3HAHWWA, YMEHUN U HABHIKOB. OHJ OLEHOYHBIX CPEJCTB BKJIIOUAET
OLIEHOYHBIE CPEACTBA TEKYIIEr0 KOHTPOJIA U OLIEHOYHbIE CPEACTBA TPOMEKYTOUHON aTTECTALUH.

B doHIe O1eHOYHBIX CPEICTB COASPIKUTCS CISAYIOMAs HHPOPMAITU:

- COOTBETCTBHE KOMITETEHIINH MJIaHUPYEMbIM pPe3yJibTaTaM 00ydeHHUs 110 TUCIUIUTHHE (MOYITIO);

- KPUTEPHUH OIICHUBAHUSA COPMUPOBAHHOCTH KOMIICTCHIIHI;

- MeXaHu3M (OPMHUPOBAHMS OLEHKHU 110 TUCLUILIHHE (MOAYIIIO);

- oNMCcaHue NOopsAJIKa IPUMEHEHUS U IPOLEIypbl OLIEHUBAHUS IJIs1 KaXKI0I0 OLIEHOYHOI'O CPEJICTBA;

- KpUTEPUH OLECHUBAHUS JIJIS1 KaX/I0T0 OLIEHOYHOTO CPE/CTBA;

- CcoJZiep)KaHWE OIICHOYHBIX CPEICTB, BKJIIOYas TpeOOBaHUs, MNPEAbABIsAEMble K JEHCTBUSAM OOyYarommxcs,
JIEMOHCTPUPYEMBIM pe3yJbTaTaM, 3a/laHus Pa3InYHbIX THUIIOB.

®oH/I OIIEHOYHBIX CPECTB MO MUCHUIUIHHE HaxoauTcs B [Iprmnoxernn 1 k mporpaMMe TUCIHIDTHHBL (MOIYIIIO).

7. llepeyeHb JUTEPATYPbl, HEOOXOIMMO JJIsl OCBOEHUS JUCUMILIMHBI (MOTYJI51)

OcBoeHNE ANCHMIUIMHEI (MOIYJIST) MpEAroaraeT U3ydYeHne OCHOBHOW M JIOTIOJHUTENBbHOW y4eOHOH JIHMTepaTyphl.
Jlureparypa MOKeT OBITh IOCTYITHA 00YYAFOIIUMCSI B OJTHOM U3 IBYX BapHAHTOB (JIH00 B 000HX U3 HUX):

- B OJJIGKTPOHHOM BHJE - 4Yepe3 3JIEKTPOHHBIC OHOIMOTEYHBIE CHCTEMBI HAa OCHOBAaHMH 3aKIIOYeHHBIX KDY
JIOTOBOPOB € TIPaBoo0IalaTesIMHy;

- B meyaTHOM Buje - B HayuHoii 6ubnunoreke Enadyxckoro uncturyta KOY. OOyuaromumecs moayJdarT yueOHy0o

JIUTepaTypy Ha ab0OHEMEHTE II0 YWTaTeJIbCKUM OwieTaM B COOTBETCTBHM C IIpaBWJIaMu TNosb30BaHus Hayunoit
OUOIOTEKOM.
OJNEeKTPOHHBIE HM3aHUS JOCTYNHBI JAWCTAHIMOHHO W3 JIIOOOW TOYKHM IPU BBEACHHHM OOYyYarOIIMMCS CBOETO JIOTHHA U
naposs OT JIMYHOTO KabuHeTra B cucTeMe "DJIeKTpoHHBIM yHuBepcuteT'. [IpuM HCIONIb30BaHMM IEYATHBIX W3AaHUN
O6ubmmoTeuHsl (OHI MOJDKEH OBITH YKOMIUIEKTOBaH MMM M3 pacuera He MeHee 0,25 sx3emmuisipa Ha KaxJoro
o0ydarolerocs U3 4rcia JInl, OJHOBPEMEHHO OCBAWBAIONINX JIAHHYIO AUCIHUIUINHY.

[epeuens yueOHOI uTEpaTyphl, HEOOXOAUMOM JUIS OCBOCHHS AUCIMIUINHBI (MOAYJIs), HaxoauTcs B [IpunoxxeHun 2
K pabouell mporpamme AMCUMIUIMHBL OH MHOAJEKUT OOHOBIEHHWIO INPH H3MEHEHHH YCIOBHH 1oroBopoB KOV c
npaBooOIaiaTesIMA  3JIEKTPOHHBIX M3AaHUM M IPM HM3MEHEHWH KOMIUIEKTOBaHWsA ¢oHnoB HaydHolf Oubimorexn
Enabysxckoro nactutyta KOV,

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

Beenenne B mporpammuposanue Ha C++ - http://cppstudio.com/post/213/

OcHoBBI porpamMmupoBanus Ha si3bike C/C++ - https://www.intuit.ru/studies/courses/43/43/info
[porpammupoBanue Ha si3bike C++ - https://wwwe.intuit.ru/studies/courses/626/482/info
Vyebnuk mo C++ - https://itproger.com/course/cpp

SI3bIk mporpammupoBanus C++ - https://www.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. MeToauyeckue yKa3aHHUs 1JIs1 00y4AIOIMXCSI 0 0CBOCHUIO THCITUTTHHBI (MOIYJIsT)

Bun padort MeToauyeckue peKoMeH aluu

hS i IIpn w3ydyeHWMHM AWCHMIUIMHBI CHadajJa HEOOXOJUMO IO KaXJOH TeMe JIeKIMH MpOYUTATh
PEKOMEHIIOBAaHHYIO JINTEPATYpPy M COCTABUTh KPAaTKMH KOHCIIEKT OCHOBHBIX IOJO)KEHWH, TEPMHHOB,
CBEIICHHH, TPEOYIOIMNX 3aIIOMUHAHUS H SBISIOIIUXCS OCHOBOIOIATAIOIIMMHE B 3TOH TE€ME JUI OCBOCHUS
MOCNIEAYIOMMX TeM Kypca. st pacoiMpeHust 3HaHUS 10 AUCHUILIMHE PEKOMEHIYETCS HCIIONIb30BaTh
HHTepHET-pecypehl; MPOBOAUTH MOUCKH B PA3IMYHBIX CHCTEMax M HCIONB30BATh MaTEpPHANbl CANWTOB,
PEKOMEHJOBaHHBIX MPENnoaBaTeIeM.

nabopatopssle | [Ippy  moxaroroBke Kk s1abopaToOpHBIM 3aHATHAM HEOOXOIMMO 3apaHee M3YUHTh METOAWIECKHUE

paboThI peKOMEeHAANH 10 ero mposeneHmo. OOpaTUTh BHUMAHKE Ha IeNb paboThI, HA OCHOBHBIE BOTIPOCHI IS
MIOJTOTOBKH K paboTe, Ha cofiepkaHne TeMbl paboThl. JIabopaTopHOE 3aHATHE IPOXOANT B BUJIE JUAJIOTa,
pa3dopa OCHOBHBIX BOIIPOCOB TeMBI. Takxke 1abopaTOpHOE 3aHATHE MOXET NPOXOAMTHh B BHUJIE MOKa3a
npe3eHTalui, JeMOHCTPAaTHBHOrO MaTepuana (B YacTHOCTHM IUIAKAaTOB, CIAWJOB), KOTOpBIE
compoBOXKIaloTCsl Oecenoil mpenonasarensi co cryneHTamu. CTYAEHT MOXET claBaTh J1IabOpaTOpHYIO
paboTy B BUJC HAaMUCAHUs pedepaTa, MOJrOTOBKU CIalJI0B, MPE3CHTAIIMN U MOCICIYIONICH 3aIUTHI €ro,
J'II/I6O MOJKCT HalMUCaTb KOHCIICKT B TETpaad, OTBETHB Ha BOIPOCHI IO SaﬂaHHOﬁ TeMme. OTBETHI Ha
BONPOCHI MOKHO COIIPOBOXJAATh PHCYHKaMH, CXEMaMW U T.O4. C HPUBJICUCHUEM ﬂOHOJ’IHI/ITCJ’IbHOﬁ
JUTEPATYPhI, KOTOPYIO CIEAYET YKa3aTh.

camocTosi- | OOy4aromuics CaMOCTOSATENILHO ONPEIEIIACT PEKUM CBOCH CaMOCTOSTEIBLHONW pabOThl M MEpy TPyAa,
TCJIbHaA pa60Ta 3aTpayruBacMoOro Ha OBJIAJICHHUC 3HAHUAMU U YMECHHUAMU IO JAUCHHUIIMHE, BBITIOJIHACT BHCAYIUTOPHYIO
paboTy MO MHAUBUAYAIBHOMY IUJIaHY, B 3aBHCHUMOCTH OT COOCTBEHHOW MOJITOTOBKH, OIOKETa BPEMCHH
U Apyrux ycuoBui. ExemHeBHO 0Oydaromuiicss MOIKEH YIENATH BHINONHCHHIO CaMOCTOSITEIBHOM
paboTel B cpemHeM He MeHee 3 9acoB. IIpu BEIIONHEHHHM CaMOCTOSTENBHOW pabOTHl 0OyYaroIIHMHCs
HMEeT MPaBoO 00paIIaThCs K MPEroJaBaTelio 3a KOHCYJNbTAIIMEH ¢ IENBI0 YTOUHCHHS 3aJaHus, (OpMEI
KOHTPOJIS BBITIOTHEHHOTO 33/IaHUSI.

9K3aMEH Jnst KOHTpOJIS YCBOGHWs JIAaHHOW AMCIMIUIMHBI IIPEIYCMOTPEH 9K3aMeH, Ha KOTOPOM CTYy/EHTaMm
HE00XOJMMO OTBETHTh Ha BOIPOCHI SK3aMEHAIIMOHHEIX OueToB. [Ipy oTBeTe Ha 9K3aMeHe HeOOXO0IUMO:
NpOAyMaTh M YETKO H3JIOKUTh MAaTepuaj; AaTh OIpeleSeHHE OCHOBHBIX MOHATHH; NaTh KpaTKOe
OIMCAHUE SIBIICHUI; NMpuBecTH npuMepbl. OTBET ClelyeT WUIIOCTPUPOBATh CXEMaMH, PHCYHKaMH H
rpaduKamm.

10. IlepeyeHb MH(OPMALMOHHBIX TEXHOJIOIHMI, HCHOJb3yeMbIX NPHU OCYLIECTBJIEHUH 00pa30BaTeIbHOIO
npouecca mo AMCHUILIMHE (MOIYJI0), BKJIOYAsi NepedyeHb NPOrPaAaMMHOr0 ofecnedyeHMss M HMH(OPMALMOHHBIX
CIPABOYHBIX cHCTeM (MPH HEOOXOAUMOCTH)

Ilepeuenp MHDOPMAIMOHHBIX TEXHOJOTHH, MCIONB3yeMbIX HMPU OCYIIECTBICHHHM 00pa30BaTEeIHHOIO Ipolecca Io
JUCLUILIMHE (MOYJII0), BKIIOYas IEpPEeYeHb MPOrpaMMHOro obecrieueHHss ¥ WH()OPMAIMOHHBIX CIIPABOYHBIX CHUCTEM,
npencrasieH B [punoxxenun 3 k pabodeit mporpamMme JUCHUTUINHBL (MOAYJIA).

11. Onucanue MaTepHAJbLHO-TEXHMYeCKOil 0a3bl, He0OXOAMMOW /sl OcCyllecTBJeHHs] 00pa30BaTeIbLHOIO
npouecca no AUCUUILVINHE (MOAYJIIO)

Vuebnas aygutopust Ne 60 (423600, Pecniybnmka Tatapcran, T. Enabyra, yn. Kazanckas, a. 89) ais npoBeneHus
3aHATHHA JIEKIIMOHHOTO THIIA, 3aHATHA CEMHHApPCKOT'O THIIA, TPYMIIOBBIX W WHAWBHAYAJIbHBIX KOHCYJIBTAIMH, TEKYIIETO
KOHTPOJISI ¥ TIPOMEXYTOYHOH aTTEeCTAllMH, TIOMENICHUE I CaMOCTOSITeNbHOW paboTel. KoMiutekt mMebenn (1mocagodHbIX
MecT) 29 mT. KommexT Mebenu (mocagovHbIX MecT) Ut npenofasarerst | mt. KommberotepHusiii kiace: Kommberoteps! intel
core i5 15 mt. Monutopsr ViewSonic 22d 15 mr. [Ipoextop EPSON EB-535W 1 mr. UaTepaktuBHas nocka [QBoard
DVT TNO82 1 wt. Tpubyna 1 mr. Konguumonep 1 mr. Hactennsie non ku 6 mr. llIkad nByxcrBopuarsiii ¢ nonkamu 1
mr. Beb-xamepa 1 mT. Bbixom B HHTepHeT, BHYTPHBY30BCKas KOMIBIOTEPHAs CETh, JOCTYI B 3JIEKTPOHHYIO
nHpopmannoHHo-00pazoBarenbHyIo cpeny. Habop yueOHO-HATIAHBIX MOCOOHI: KOMIUIEKT NMPE3eHTalUil B SJIEKTPOHHOM
(dopmare 10 penogaBaeMon JUCIUILTHHE 3-5 mIT.

12. CpencrBa aganranuy NpenogaBaHus JHCHHUILIMHBI K MOTPEOHOCTM 00y4aloIMXcsl HHBAJHIOB U JIHII C
OrpaHNYeHHbIMH BO3MOKHOCTSIMHU 3/10POBbSI

IIpn HeoOxommMocTH B 00pa30BaTENbHOM TMPOIECCe TPHMEHSIOTCS CISAYIOIMHE METOABl M TEXHOJOTHH,
obreryaromye BOCTIpUATHE WHPOPMAINH OOYJAONIMMHCS WHBAIMAAMU W JIIAMH C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
3]I0POBbS:

- CO3JaHHWe TEKCTOBOH BEpCHH JIOOOTO HETEKCTOBOIO KOHTEHTA [UIS €ro BO3MOXKHOTO MpeoOpa3oBaHUS B
aNbTepHATHBHBIE (DOPMBI, yIOOHBIE I PA3IMIHBIX IT0JIb30BaTENCH;




- CO37aHMEe KOHTEHTA, KOTOPHIH MOXKHO TPEACTaBUTH B PA3NMYHBIX BUAAX O€3 MOTEpH NAHHBIX WIH CTPYKTYPEHI,
MPEeIyCMOTPETh BO3MOXKHOCTh MACIITAaOMPOBaHUS TeKcTa W M300pakeHHWH Oe3 IMOoTepH KadecTBa, MPEIyCMOTPETh
JIOCTYTIHOCTh YIIPABJIIC€HUs KOHTEHTOM C KJIaBHATYypHI;

- CO3/1aHHME BO3MOJKHOCTEH [T 00yJalouXcsl BOCIPHHNMATE OIHY U Ty ’k€ MH(OPMAIIUIO U3 PA3HBIX HCTOYHUKOB -
HammpuMmep, Tak, YTOOBI JIMIA ¢ HAapYMICHWSIMH ClIyXa MOJydand WHPOpManuio BU3YalnbHO, C HApyLICHUSIMHU 3pPEHUS -
ayJUanbHO;

- [OPUMCHCHHUC TMPOrpaMMHBIX CPEIACTB, o6ecneanalome BO3MOJXHOCTh OCBOCHHs HABBIKOB U yMeHI/Iﬁ,
(bOpMI/IpyeMI)IX HHCHHHHHHOﬁ, 3a Cuér AJIBTCPHATUBHBIX CHOCO6OB, B TOM YHCJIC BUPTYAJIbHBIX na6opaTop1/II71 u
CUMYJTIAIUOHHBIX TeXHOHOFHﬁ;

- HNPUMCHCHHUC JUCTAHHHMOHHBIX 06pa3OBaT€J'H)HI)IX TEXHOJOTUM IS nepeaaun I/IH(I)OpMaIII/II/I, OpraHuzanun
Ppa3JINIHbIX (l)OpM I/IHTepaKTHBHOﬁ KOHTaKTHOM pa60T1,1 o6yqa}omeroc51 C mnpenoaaBaTejeM, B TOM YUCIC Be6I/IHapOB,
KOTOpbIC MOT'YT OBITh MCIIOJIb30BaHEI I TIPOBEACHUS BUPTYAJIbHBIX JIEKIIUA ¢ BO3MOXKHOCTBIO B3aUMOJCHCTBHUS BCEX
YYaCTHUKOB JUCTAHIIMOHHOTO 06y‘-IeHI/IH, MMpOBEACHUSA CEMUHAPOB, BBICTYIIJICHUA C OOKJIAAaMH U 3alllUTbl BBIITOJTHCHHBIX
pa60T, OpOBCACHUA TPECHUHI'OB, OpraHnu3annuun KOJIJIGKTUBHOM pa6OTI)I;

- TMpUMEHEHHWE JMCTAHIIMOHHBIX OO0pa30BaTEIbHBIX TEXHOJOTMH I OpraHu3amud (GOopM TEKyIIEro M
MIPOMEKYTOYHOTO KOHTPOJIS;

- yBENWYCHHE TNPONODKUTCIBFHOCTH CIA4Yd OOYYaomMMCS WHBAJHIOM WM JIAIOM C OTpaHHYCHHBIMH
BO3MOKHOCTSIMH 3I0POBBsI JOPM IMPOMEKYTOYHOM aTTECTAIIUH 110 OTHOIICHUIO K YCTAHOBICHHON MPOIOIKUTEIIEHOCTH UX
ClIavuu:

- MPOJOJKUTEILHOCTH CAAa4yM 3a4éTa WM dK3aMeHa, MPOBOIMMOr0 B MUCbMEHHOU (opme, - He Oojee yem Ha 90
MHHYT;

- TPOJOJKATEIBHOCTH TOATOTOBKH OOYYAromErocss K OTBETY Ha 3a4éTe WM DK3aMEHE, MPOBOIMMOM B YCTHOM
¢dopme, - He Oonee yeM Ha 20 MUHYT;

- IPOJOJDKUTETHHOCTH BBICTYIICHUST 00YYArOIIETOCS MIPH 3aIllUTe KYPCOBOM PabOTHI - He Ooee ueM Ha 15 MUHYT.

IIporpamma coctaBieHa B coorBercTBuH ¢ TpeboBaHmsMEH PI'OC BO u y4eOHBIM IUTAaHOM IO HAIPABICHUIO
09.03.03 "TIpuxnanHas nHpopMaTrka" u npoduirto moaroToBky "IpuKiagHas HHPOpMATHKA B IKOHOMHUKE" .
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1. CooTBeTCTBHE KOMIETCHIHIA IIAHNPYEMBIM pe3yJabTaTaM 00y4eHHus N0 JUCHUILINHE (MOAYJII0)

MIPOrPaMMHUPOBATh 3aJ1a4 00PaOOTKH JaHHBIX
B IIpeIMETHOM 00J1acTH, pa3padaThIBaTh
MPOEKT TECTUPOBAHUSI TPOTPAMMEBI.

Brnaaers HaBbIKaMH OCYIICCTBJICHUSA
TCCTUPOBAHHUA TPOIrpaMM.

Kon u nanmenoBanue | UHAMKATOPBHI JOCTH:KeHHs] KoMmmeTeHHMii | OueHOYHbIe CPeICTBA TEKYIIero KOHTPOJIS
KOMIIeTeHIINU AJIS1 AAHHOM AMCIHILIHHBI U IPOMEKYTOYHOM aTTecTAlNu

[IK-2. Criocoben 3HaTh cucteMy nporpammuposanus Ha CU++; | Texymuit KOHTPOJb:

OCYIIECTBIISITh NPUHLUIIEI pa3paboTKy MporpaMmM; npuHIuns! | JlabopaTopHsie paboThI IO TeMaM
TECTUPOBaHHE ABTOHOMHOW M KOMIUIEKCHOH OTJIaJKH U Tema 1. Texnonorust paboThl B BU3yaJIbHOM
KOMITOHEHTOB TECTUPOBAHHS IIPOTPAMM. cpeze nporpaMmupoBanusi. KommoneHTHast
MH(POPMAMOHHBIX Mozens. UaTepdeiicHple KOMITOHSHTHI
CHCTEM. YMmeTh pa3pabaTeiBaTh aNTOpUTMEI pemreHust 1 | Tema 2. O6pabdoTka TabamaHON HHOOPMAIHH.

I'padmueckue BozmoxxHOCTH cpenbl Borland
C++. Pabota ¢ daitmamu. O6paboTka
COOBITHIA. MBI U KJIaBHATypa

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

Tema 4. ConpoBoKJeHHE TPOTPAMMHOTO
npoaykra. [IpoexTHas nesaTenbHOCTh
IIpomexxyTouHas aTTecTarus:

Ox3zamen

[1K-5. ciocoden
MNPUMEHSTh CHCTEMHBIN
MOAXOM U
MaTeMaTHYeCcKHe
METO/IbI B
(hopmanmuzauu
pelieHHs PUKIIATHBIX
3a/a4, B TOM 4YHCIIC
HHTEJUICKTYaIbHBIX.

3HaTh OCHOBBI CHCTEMHOI'0 TIOJIX0/1a U
MaTeMaTHYECKUX METOI0B IIPH
nporpaMMmupoBanuu Ha CU++

Vmerh IMPUMCHATH MCTOABI CUCTCMHOT' O
noaxoJa U MaTeMAaTHICCKUX MCTOA0B ITPHU
PCHICHUM MPUKIaJHBIX 3aJ1a4.

Bnagers HaBbIKAMU CUCTEMHOIO IIOX0JA U
MaTeMaTHYECKHX METOIOB B (hOpMan3alyu
pelIeHys IPUKIAIHBIX 3a7a4.

Texyluil KOHTPOJIb:

TectupoBanue 1Mo Temam

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

Tema 2. O6paboTka TaONMUIHOI HHPOPMALIHH.
I'paduueckue Bo3mokHOCTH cpensl Borland
C++. Paborta ¢ ¢aitnamu. OdpadboTka
cOOBITHI. MBI U KJIaBHATypa

Tema 3. TexHONOTHSA NPOESKTUPOBAHUS
npuioxeHud. BzaumogeincteuamMu
MPUIIOKEHNH ¢ 6a3aMu JJaHHBIX

Tema 4. ConpoBoXJIeHHE NPOTPAMMHOIO
npoxykra. [IpoekTHas 1esTenbHOCTD
[TpomexyTouHas aTTecTanus:

Oxsamen
2. Kpurepuu oueHuBaHus c¢(pOPMHUPOBAHHOCTH KOMIIeTeH Mt
Komner 3aureHo He 3aurteno
CeHIHUS Boicoxknii ypoBenb | Cpennuii ypoBenb | Huskmii ypoBeHb | Huxe NOPOroBoOro
(OTIUYHO) (xopomo) (Y10BJ1I€ETBOPUTEIBHO) YPOBHA
(Hey/10BJIETBOPUTEJILHO)
IIK-2 3Haer cuctemy | 3Haer cucteMy | 3HaeT cUCTeMy He 3Haet cuctemy
NpOrpaMMHUpPOBaHHs  Ha | IPOrpaMMHUPOBAaHUS  Ha | IMPOrpaMMHPOBAHHS Ha MporpaMMHUpPOBaHHUs Ha
CU++; npuamunel | CU++; ocuoBHble | CU++; oTaenpHbIE CHU++; npuHIUTIBL
pa3paboTKM  TPOTpaMM; | IPUHIMIIEI  Pa3pabOTKH | MPUHIUIE pa3pabOTKH pa3paboTKH Mporpamm;
IPUHIUNBL  aBTOHOMHOHM | MpOrpaMM;  HPUHIMIBL | IPOrpamMm, JOMycKas IMPHUHIUIBI aBTOHOMHOH U
U KOMIUIEKCHOM OTJIaJKU | aBTOHOMHOM U | THOMYHBIE OMINOKH IPU KOMIUIEKCHOM OTJIAAKHU U
u TECTUPOBAHUS | KOMIUIEKCHOM OTJIAAKH YU | OTBETE HAa BOIPOC WU TECTUPOBAHUS IPOrpaMM
porpamMmm TECTUPOBAHMs IPOrpaMM | PELICHUU NOCTABICHHOU
3ajauu

Ymeer  paspabareiBaTh | YMeeT — paspabareiBaTh | YMeeT — paspabareiBaTh | He ymeer pazpabarsiBaTh
QITOPUTMBl PELIEHUS U | aNTOPUTMBI PEIIEHUs U | alTOPUTMBbl PELICHHS U | aJTOPUTMBI PEHICHUS U
MporpaMMHUpPOBATH MporpaMMHUpPOBATH MporpaMMHUpPOBAThH MIpOrpaMMHPOBATH 3a7a4u
3a1aun 00paboTku | 3amaun 0b6paboTku | 3amaun 00paboTKn | 00pabOTKH TaHHBIX B
JAHHBIX B NPEAMETHOH | JaHHBIX B TMPEIMETHOW | JAHHBIX B MPEIMETHOW | MPEIMETHOW 00JIacTH,
obmacT, paspabaTeiBaTh | 00JIacTH, pa3padaTeiBaTh | 0OJMacTH, pa3pabaThIBaTh | pa3padaThIBaTh MPOEKT
MIPOEKT TECTUPOBAHUSI | IPOEKT  TECTUPOBAHHSA | MPOEKT  TECTUPOBAHUS | TECTHPOBAHMS IPOrPAMMBI
MIPOTPaMMBI MPOTpaMMBbl,  JIOMYCKasl | MPOTPaMMBbl,  JOIMyCKas

HE3HAYHUTENIbHbIC ONTMOKY | TUMHWYHBIE OIIMOKM NpHU

IIpU OTBETE HAa BONPOC | OTBETE HA BOIPOC HIU

UIH pelIeHNH | PEelICHUH MOCTaBIEHHOU




MIOCTaBJICHHON 3a1auu 3a7a4uu
Bnaneer HaBblKaMu | Brmageer OCHOBHBIMU | Brageer ornensHeIMU | He Brageer  HaBbIKaMu
OCYIIECTBICHUS HaBBIKAMHA HaBBIKAMHA OCYIIECTBICHHS
TECTUPOBAHUS POTPaMM | OCYIIECTBICHHSA OCYIIECTBICHHS TECTUPOBAHUS IPOTPAMM

TECTUPOBAHUS MPOTPaMM, | TECTHPOBAHUS IIPOTPaAMM,

JOIyCKast JOIyCKast TUITHYIHBIC

HE3HAYUTEINIbHBIC OILHOKH
IpH OTBETE HA BOIPOC
WITH pelIeHu
MOCTaBJICHHO# 324K

ommMOKH TpHU OTBETE Ha
BOIIPOC WM  PEIICHUH
TIOCTABJICHHOH 3a1a4u

TIK-5

3HaeT OCHOBEI
CHCTEMHOI0 IIOAX01a U
MaTeMaTHYECKUX
METOJIOB TIpU
MPOrpaMMUPOBAHUH Ha
CU++

3HaeT OCHOBEI
CHCTEMHOI0 IT0X01a U
OTIEJIbHBIX
MaTeMaTHYECKHUX
METOJIOB TIpH
MIPOrpaMMHPOBaHUH Ha
CU++, nomyckast
HE3HAYUTEIbHBIE OITUOKHU
IIpU OTBETE Ha BOIIPOC
WIH PEIICHUN
MOCTaBJCHHOM 3a1auu

3HaeT OCHOBBI
CHCTEMHOIO MOAXO04a U
OTHEIbHBIX
MaTeMaTHYECKUX
METOJIOB TIpH
MIPOrpaMMHPOBAaHUH Ha
CU++, nomyckast
TUIIAYHBIE OMIAOKY TIPH
OTBETE Ha BOIIPOC FITH
peIIeHIH OCTaBICHHON
3aa4n

He 3HaeT 0CHOBEI
CHUCTEMHOIO MOAX0aa 1
MaTEMAaTHYSCKUX METOIOB
MIpU IPOrPaMMUPOBAHUH
Ha CU++

YMeer IpuUMeHsTh
METObI CHCTEMHOTO
noaxona u
MaTeMaTHYECKUX
METOJIOB P PEIIeHUH
MIPUKJIAIHBIX 3a/a4

YMeer IpuMeHsTh
METOJ[bI CHCTEMHOTO
MOJIX0a U OTAEIBHBIX
MaTeMaTHYECKUX
METOJIOB IIPU PEIIeHUH
MIPUKIIAJHBIX 337124,
JIOITyCKast
HE3HAYHUTENIbHbIC OLTHOKH
TIPY OTBETE Ha BOIIPOC
WIN PEIeHUH
TIOCTABJICHHOH 33a1a4H

YMeer npuMeHsTh
METOJBI CUCTEMHOTO
MOJX0/a ¥ OTJCNIBHBIX
MaTeMaTHYECKUX
METOJOB MPH PEIICHUH
NPUKJIaIHBIX 3a/1a4,
JOIyCKast THTNIHBIE
OLIMOKM IIPU OTBETE Ha
BOIIPOC WM PEIICHUH
TIOCTABJICHHOH 3aa4u

He ymeer pa3pabatsiBaTh
MMPUMEHATH MCTObI
CHUCTEMHOTI'0 TI0IX01a
MAaTE€MaTHYCCKUX MCTOJ0B
Ipy pCIICHUM MMPUKITIaJHBIX
3agaq

Biasieer HaBBIKAMH
CHCTEMHOTO TTOIX0/1a
MAaTEMATHYCCKUX
METOOAO0B B
(dhopmanu3ayu penieHus
MPUKIIAIHBIX 3a/1a4

Biasieer HaBBIKAMH
CHCTEMHOTO MMOIX0/1a U
OTACIIBHBIX
MAaTeMaTHYCCKUX
METOI0B B
(dhopmanu3anyy penieHus
MpUKIaJHbIX 3aJ1a4,
JIOTTy CKast
HE3HAYUTENTbHBIE OITHOKH
MIPH OTBETE Ha BOIIPOC
WK PEIICHUH
MOCTABJICHHOH 33/1a4u

Biasieer HaBbIKaMU
CHCTEMHOT'O MMOX0/1a U
OTACIIBHBIX
MAaTeMaTHYCCKUX
METO0B B
(dhopMmanu3anuy penieHus
MpUKJIaJHBIX 3ajiay,
JIOTTy CKast TUITHYHBIE
OIIMOKH TIPH OTBETE Ha
BOITIPOC I PENIEHUN
MOCTABJICHHOH 33/1a4u

He Bnaneer HaBbIKaMu
CHCTEMHOT'0 T0JIX0/1a 1
MaTeMaTHYECKHX METO/IOB
B (hopMaNTM3aIiH PELICHUS
NPUKJIAIHBIX 33134

3. Pacnipenesienne oneHOK 3a (h)OPMbI TEKYIero KOHTPOJISI H IPOMEKYTOYHYI0 aTTECTALMIO

9 cemectp:

Texkymui KOHTPOJIb:
JlaGoparopHbie paboThI IO TEMaM
Tema 1. TexHonorus paboTs B BU3YaIbHOH cpee nmporpammupoBanusi. KommonentHas moxens. HTEpdeiicHbIe
KOMIIOHEHTHI
Tema 2. O6paboTka Tabnmunoi napopmanuu. ['paduueckue BosmoxxHocTH cpensl Borland C++. Pabota c daitnamu.
O06paboTka coObITHI. MBIIIL U KITaBUATypa
Tema 3. TexHoJIOrHs TPOSKTUPOBAHMS NPHUIIOKEHUH. B3anMoaecTBUsIMH IPHIIOXKEHHH ¢ 6a3aMu TaHHBIX
Tema 4. ConpoBoxeHHE IPOrPaMMHOrO NpoaykTa. IIpoekTHas AeATeNIbHOCTh

TectupoBanue
Tema 1. TexHomorust paboTHl B BU3YAIBHOH cpefie mporpaMMmupoBanus. KoMmmoHeHTHas Mozens. MaTepdericHbe
KOMIIOHEHTHI
Tema 2. O6paboTka Tabmuuanoi nHPopMmarmu. ['paduaeckne Bo3moxkHOCTH cpenbl Borland C++. Pabota ¢ daiimamu.
O6paboTka coObITHH. MBIIIIb U KITaBUATYpa




Tema 3. TexHONOTHS TPOCKTUPOBAHUS MPHIIOKEHHA. B3auMoIeiicTBUSIME IPUIIOKECHUH ¢ Oa3aMu JaHHBIX
Tema 4. ConpoBoxJieHHE MPOrPaMMHOT0 MPoAyKTa. [IpoekTHas AesITeNbHOCTD

BrInonHeHne KaxJoro OLIEHOYHOIO CPEJACTBAa OIEHMBAETCS IO IIKaje: OTIWYHO, XOPOLIO, YIOBIETBOPUTENBHO,
HEYJOBJIETBOPUTEIIHHO.

OOmmas o1eHKa 3a TeKyIIUH KOHTPOJIb IPEICTABIACT COO0H cpeHee 3HAUCHNE MEX/y IOJYIEHHBIMH OLEHKAMH 32
BCE OIIEHOYHBIE CPEJICTBA.

IIpoMe:kyToUHasi aTTeCTALIMA — SK3aMEH.

BrimonHeHNe KaXXAO0TO 3aJaHMs 33 MPOMEKYTOYHYIO aTTECTAIMIO OIEHMBACTCA MO IIKaje: OTIUYHO, XOPOIIO,
YAOBJIETBOPUTEIHHO, HEYJOBIETBOPHUTENBHO.

OOmrast oleHKa 3a MPOMEKYTOUYHYHO aTTECTAIMIO MPECTABISIET COO0M CpenHee 3HAYCHHUE MEXKIY MOTYYCHHBIMU
OIICHKaMHU 32 BCE OLIEHOYHBIE CPEACTBA MPOMEKYTOUHOM aTTecTaIluu.

B ciy4yae HEBO3MOKHOCTH YCTAHOBJICHHUS CPEHErO 3HAUCHHUS OLICHKH 3a MPOMEKYTOYHYIO aTTECTAIUIO (HapuMep,
«XOPOUIO» WM «OTJIMYHOY»), UTOTOBasi OLIEHKA BBICTABISETCS SK3aMEHATOPOM, UCXOJS U3 MPHUHLMIA CIPABEAJTUBOCTH U
OCCIPUCTPACTHOCTH HAa OCHOBAHHMHU OOINEr0 BIEYATICHUS O KA4eCTBE U JOOPOCOBECTHOCTH OCBOCHHS OOYYarOIUMCS
JUCIUTUIUHBI (MOYJIS).

Bus! orieHok:

Jas 3x3amena
OTiu4HO.

Xopowio.

Y 10BAETBOPUTEIIBHO.
HeynosneTBoputeibsHoO.

4. OueHOYHBIE CPEACTBA, MOPSAOK UX NPUMEHEHHNs M KPUTePHH OLleHNBAHUA

4.1. OueHoYHBIE CPeICTBA TEKYLIEro KOHTPOJIS

4.1.1. JIaGopaTopHbIe padoThI

Tema 1. TexHonorus paboOTH B BU3YalIbHOI cpefe mporpammupoBanus. KommonenTHas Moxens. MHTEpdeiicHbIe
KOMITOHCHTBI

Tema 2. O6padotka TabmmuHo# HHGopMarmu. ['padudeckne Bo3moxuHOCTH cpeasl Borland C++. Padora ¢ daitnamu.
O06paboTka coObITHI. MBI U KITaBHATYPA

Tema 3. TexHONOTHS IPOSKTUPOBAHUS IPHIIOKECHAN. B3anMoaeHCTBISIMH TIPHIIOKEHUH ¢ 6a3aMu TaHHBIX

Tema 4. ConpoBoX/IeHNE TPOTPAMMHOTO NPOayKTa. [IpoekTHas 1esTenbHOCTD

4.1.1.1. Ilopsaaox NpoBeeHH.

JlaGopaTopHbie pabOTHI MPOBOJATCS B HaChl Ay JUTOPHOH PaOOTHI.

Ilepen BeIMOIHEHHEM KaXkKAOH paboThI CTyIeHTHI-0akataBphl JODKHBI IpopaboTaTh COOTBETCTBYIOIIMN MaTepHa,
HCTIONB3YS KOHCIIEKTHI TEOPETHUECKUX 3aHATHH, IEPHOANYECKIE N3JaHN, YIeOHO-METOMYECKHE TOCOOUS 1 yUeOHUKH.

ITo OKOHYaHUU 3aHATUHN CTYICHTHI O(OPMIIIIOT OTUYET MO KaXK0i paboTe, COO0Aas CIEAYIONIy0 hopMy:

e HanmMmeHOBaHHE TEMBI;
Lenb paboTsI;
3agaHue U cojiepKaHKe BBHITIOIHEHHON paboThl,
[TrceMeHHBIE OTBETHI HA KOHTPOJIBHBIE BOTIPOCHI.
Be1Bo/IBI IO IpOZIETaHHOI paboTe.

e  CHHCOK UCHOIb30BAHHBIX HCTOYHHUKOB.
4.1.1.2 Kputepum oueHUBAHUS

OneHKa «OTJIHYHO» CTABMUTCS, €CJIH 00yUYaroLuiicsl TIPOIEMOHCTPHPOBAJ BEICOKHI YPOBEHb OCBOCHHS HABBIKOB,
JTIOCTATOYHBIN JJIS1 YCHEITHOTO PEIIeHHUs 3a/1a4 PO EeCCHOHATBHOMN NesITeIbHOCTH.

O1eHKa «XOpPOIIO» CTABUTCH, €CJAU 00y4YaroUuiics TpOIeMOHCTPHUPOBAT XOPOIIHHA YPOBEHh OCBOCHHS HABBIKOB,
JIOCTATOYHBIH JIJIsl pelieHus OOJbIIeH YacTh 3a/1a4 Mpo(ecCHOHAIBHON NeATeIhHOCTH.

OneHka «yI0BJICTBOPHUTEJIBLHO» CTABUTCH, ecIH 00ydaloumiica NpoJeMOHCTPUPOBAN YAOBIETBOPUTEIIBHBIN
YPOBEHb OCBOCHUSI HABBIKOB, JIOCTATOYHBIH /ISl pELIEHHsI OTAEIBbHBIX 33134 MPO(eCCHOHANBHOMN eI TeIbHOCTH.

Ounenka «HEYJAOBJICTBOPUTEILHO» cTaBHUTCH, ecau ol0yyarommuiics IIPOAEMOHCTPUPOBAI
HEY/IOBJICTBOPUTENIBHBI ypPOBEHb OCBOCHHUS HaBBIKOB, HEIOCTATOYHBIM JUId peIIeHHs 3a1ad  IMpodecCHOHaIbHON
JIeSITEIbHOCTH.
4.1.1.3. ConepsxaHne OLEHOYHOI0 CPEACTBA

JladopaTopHasi padora 1. JIuHeiinble NpOorpaMMbl
Hanummure nporpammy uis pacuera mo asyM ¢opmynam. [IpenBapuTeIbHO MOATOTOBETE TECTOBBIC MPUMEPHI C
MOMOIIBIO KaJIbKYJIATOPa (pe3y/IbTaThl BEIYUCIEHHUS 110 00erM (opMyiaM JOJDKHBI coBnaaaTe). Mcnonssyiite kimacc Math,
conepxkanuii Matemaruueckue Gyukiun C++. MeToabl, 0TCYTCTBYIONIUE B KIIACCE, BRIPA3HUTE YePe3 UMCIOIUECS.
Bapuanmut 3a0anuii:
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JlaGopaTopHas pa6oTa 2. Pa3BeTBIsII01IMeCs] BHIYHCIUTEIbHbIC IPOLECCHI
3aganne. Boruucaurs 3HaueHne pyHKIUM

Bapuanmut 3a0anuii:
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3ananmne 2. [lomagaHue TOYKHU B 3aIITPUXOBAHHYIO 00J1aCTh

Hanucate mporpammy, KOTOpas OIMpPEACNSET, MOMAAaeT M TOYKa C 3aJaHHBIMH KOOpDAWHATAMH B 00JACTh,
3aKpaIllCHHYIO Ha PHUCYHKE CEPBIM IBETOM. Pe3ysbTaThl pabOThI IIPOTPaMMBbI BEIBECTH B BUJIE TSKCTOBOTO COOOIICHUS.
Bapuanmur 3a0anuii:
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JlaGopaTopHasi pa6ora 3. Opranu3aums HUKJIOB

3aganue 1. Tabanua 3HaYeHH GyHKIHT

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

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

BrranciuTe ¥ BBIBECTH Ha SKpaH B BHIE TaOIHIBI 3HAUCHUS (PYHKINH, 3aJaHHON ¢ oMoIisio psiaa Teitmopa, Ha
HHTEPBAJIE OT Xyau 10 Xxon € IIATOM UX ¢ TOUHOCTBIO €. Tabiuily CHAGIUTH 3aroJIOBKOM H Inankoit. Kaxkmas ctpoka Tabiuis!
JIOJDKHA COZIepKaTh 3HaYeHUE apryMeHTa, 3HadeHUe (QYHKIMH ¥ KOJMYECTBO IIPOCYMMHUPOBAHHBIX WICHOB psija.
Bapuanmut 3a0anuii:
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JladopatopHas pa6ora 4. IIpocreiimne Kiaaccol
Kaxnplit pa3pabarbiBaeMblii Ki1acc HOJDKEH, KaK MPaBWIO, COAEPKAaTh CICAYIOIIME DJIEMEHTBI: CKPBIThIC IO,
KOHCTPYKTOPBI C TapaMeTpaMu W 0e3 mapaMeTpoB, METObI, CBOHCTBA. MeTOIBl W CBOWCTBA JOJDKHBI 00ECIEYHBATH
HEMpOTHBOPEUUBHI, MOJHBIH, MUHUMAJIBHBIA U yNOOHBIA uHTepdelc knacca. [Ipu BOSHUKHOBEHHH OLIMOOK JOJKHEI
BBIOPACHIBATHCS NCKIIIOUEHHUS.

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

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

Hanucats nporpammy, JEMOHCTPHPYIOIIYIO BCE pa3pabOTaHHBIE 3IEMEHTHI Kilacca.

Bapuanmui 3a0anuii:

Bapuanr 1

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

Hammcats nporpamMmy, JeMOHCTPUPYIOIIYIO BCEe pa3pab0OTaHHBIC JIEMEHTHI Kiacca.

Bapunant 2

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

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

Hanmcats mporpammy, IeMOHCTPUPYIOIIYIO BCE pa3paboTaHHBIE 2JIEMEHTHI Kiacca.

Bapnant 3

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

Hanmcates nporpammy, IeMOHCTPUPYIOIIYIO BCEe Pa3paOb0TaHHBIC JICMEHTHI KJIacca.



Bapuanr 4

ITocTponTs ommcaHue Kiacca, COAEPXKAIET0 MH(GOPMAIMIO O IOYTOBOM ajpece opraHusanuu. IIpemycMoTpers
BO3MOYHOCTb Pa3JelbHOI0 U3MEHEHUS COCTaBHBIX 4acTed aapeca U IPOBEPKU JOILYCTHUMOCTH BBOJUMBIX 3HaueHui. B
ClTyyae HEJOIyCTHMBIX 3HAUCHMH MOJIeH BHIOPACKIBAIOTCSA NCKIFOUCHNUS.

Hamnucats nmporpammy, 1eMOHCTPHPYIOIIYIO BCe pa3paboTaHHBIE 3JIEMEHTHI Klacca.

Bapuanr 5

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

Hamnucatp nporpammy, JEMOHCTPHPYIOIIYO BCe pa3paboTaHHbIE 3JIEMEHTHI Kilacca.

Bapuanr 6

CocTaBUTh OMMCaHUE Klacca A BEKTOpa, 3aJJaHHOTO KOOPAMHATAMU €ro KOHIIOB B TPEXMEPHOM IPOCTPAHCTBE.
OOecrieunTh OMEpALMM CIIOKEHUS W BBIYUTAHMSA BEKTOPOB C IIOJ[yYEHHEM HOBOT'O BEKTOpa (CyMMBI WM Pa3HOCTH),
BBIYMCIICHUS CKAJIIPHOIO POU3BEICHUS IBYX BEKTOPOB, JUIMHBI BEKTOPA, KOCUHYCA YIJIa MEXKy BEKTOpaMHu.

Hanmcats nporpaMmy, 1eMOHCTPHPYIOLIYIO Bce pa3pabOoTaHHBIE 3JIEMEHTHI Kitacca.

Bapuanr 7

CocTaBUTh ONHCaHHME KIAcCa MPSMOYTOJBHHKOB €O CTOPOHAMH, NapalielbHbIMH OCAM KOOpAMHAT.
IIpenycMOTpETh BO3MOXKHOCTH II€pPEMELICHUS INPSMOYIOJbHUKOB HA IIJIOCKOCTH, W3MEHEHUE DPa3sMEpPOB, IOCTPOCHUE
HaMMEHBIIErO MPSAMOYTOJIbHUKA, COAEPIKALIETO IBa 3aJaHHBIX MNPSAMOYTOIbHHMKA, M MPSIMOYTOJBHUKA, SBISIOMIETOCS
o01eit yacTpio (MepeceyeHneM) IByX MpsSMOYTOJIbHUKOB.

Hanmcats nporpaMmy, 1eMOHCTPUPYIOLIYIO Bce pa3pab0OTaHHBIE 3JIEMEHTHI Kilacca.

Bapnant 8

CocTaBuUTh ONUCaHME Kiacca AAs NpeAcTaBleHUs Oatbl. IIpemycMoTpeTh BO3MOXKHOCTH YCTAHOBKHM JaThl H
U3MEHEHHs €€ OTAENBbHBIX Moiyieil (rog, Mecsl, NeHb) C MPOBEPKOHl TOMyCTHMMOCTHM BBOJMMBIX 3HaueHHH. B cimyuae
HEJIONyCTUMBIX 3HA4YeHWH Toseil BBIOpachiBaloTcs HCKmodeHUs. Co3maTh METOAbl W3MEHEHHs [aThl HA 3aJaHHOE
KOJINYECTBO JTHEH, MECALEB H JIET.

Hanmcats nporpaMmy, 1eMOHCTPUPYIOLIYIO Bce pa3pab0oTaHHBIE 3JIEMEHTHI Kilacca.

Bapunant 9

CocTaBuTh ONUCAHKE Kacca Ui NpeAcTaBIeHNs: BpeMeHu. [IpenycMoTpeTs BO3MOKHOCTH YCTAHOBKH BPEMEHU U
M3MEHEHHUs ero OTAENBbHBIX MoJieil (4ac, MUHyTa, CEKyHJa) C IIPOBEPKOI JOIMyCTUMOCTH BBOJMMBIX 3HaueHHH. B ciydae
HEJIONYCTUMBIX 3HAueHHWH Ioyiel BbeIOpachiBaloTcs HckiatoueHHs. Co3paTh METOAbl M3MEHCHMS BPEMEHHM Ha 3aJaHHOe
KOJIMYECTBO YaCOB, MUHYT U CEKYHI.

Hanmcats nporpaMmy, 1eMOHCTPHPYIOLIYIO Bce pa3pabOoTaHHBIE 3JIEMEHTHI Kilacca.

BapuanT 10

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

i BBIYHCIICHNE 3HAYSHNSI MHOTOYJIEHA IS 33/JaHHOTO apryMEHTa;

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

i BBIBOJ] HA OKpaH ONFCAaHUS MHOTOWICHA.

Hammcates nporpammy, IeMOHCTPUPYIOIIYIO BCEe pa3paOb0OTaHHBIC JIEMEHTHI KiIacca.

Bapuanr 11

Omnwcats Kiace, MPeICTaBIIONINNA TPEYToIbHUK. [IpeycMOTpeTh METOIBI IS CO3MaHMs OOBEKTOB, BEIYUCICHHS
IIomana, nepuMeTpa U TOYKH TMEPECCUYCHUSA MEIUAaH. Omucath CBOMCTBa A TIOJTYYC€HUSA COCTOSAHUA 00BeKTa. HpI/I
HEBO3MOXHOCTH TIOCTPOCHUS TPEYTOIbHUKA BHIOPACHIBACTCS UCKITFOUCHHE.

Hanucatp nporpaMmy, IeMOHCTPUPYIOLIYIO Bce pa3pab0oTaHHbIC 3JIEMEHTHI Kilacca.

Bapuanr 12

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

Hanmcates nporpammy, IeMOHCTPUPYIOIIYIO BCEe Pa3paOb0TaHHBIC JICMEHTHI KJIacca.

Bapuant 13



Onwcath Kiacc i paboThl CO CTPOKOH, MO3BOJISIOIICH XPAHUTh TOJBKO JBOWYHOE YUCIIO M BBHINOJHATH C HUM
apudmermgeckue omepanud. [IpexycMOTpeTh WHHIHANIH3ANWIO0 C IPOBEPKOH [OIMMyCTHMOCTH 3Ha4YeHWH. B ciydae
HEJIOMYCTHMBIX 3HAUCHHI BEIOPACHIBAIOTCS UCKITIOUCHUS.

Hanmcats mporpammy, IeMOHCTPUPYIOIIYIO BCE pa3pabOoTaHHBIE 3JIEMEHTHI Kiacca.

Bapuanr 14

Omnmcats Ki1acc Ipodei — paIioHABHBIX 9UCETI, ABJISIOMINXCS OTHOIIEHHEM ABYX LeNbIX yncel. [IpexycMoTpers
METOJIbI CJIOKCHHS, BRIYUTAHUS, YMHOXKCHHUS U ICTICHUS TPOOCH.

Hanmcats mporpammy, IeMOHCTPUPYIOIIYIO BCE pa3pabOTaHHBIE 3JIEMEHTHI KiIacca.

Bapnant 15

Omnmcats Kacc «daitm», coaepKamiiii cBeleHs 00 WMEHH, AaTe co3maHus u mHe ¢aibra. [Ipenycmorpers
WHULMAIA3ALUI0 C IIPOBEPKOM JOMYCTUMOCTHM 3HA4ueHUM 1moseil. B cilydyae HeJOmyCTUMBIX 3HAUYEHHM IOJIeH
BEIOpackeIBafoTCs UcKmModeHus. OmmcaTh MeToJ noOaBieHUs WH(GOpMAIMK B KOHEI[ (aiiia W CBOWUCTBA U MOIYYCHHUS
cocTostHUS (aiina.

Hammcats mporpammy, IeMOHCTPUPYIOIIYIO BCe pa3pabOTaHHBIC JIEMEHTHI Kiacca.

Bapuant 16

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

Hammcats mporpammy, IeMOHCTPUPYIOIIYIO Bce pa3pabOTaHHBIC JIEMEHTHI KiIacca.

Bapunant 17

Onucate Kiacc, NPEACTABIAIONIAN HeIWHEHHOoe ypaBHeHHe Buaa ax — cos(x) = 0. Omucate MeTO,
BEIYUCIIIONINNA pElIeHHe 3TOTO YpaBHEHHS Ha 3aJaHHOM WHTEpBalle METOJOM JeJeHHUs momonaM (cM. pasmen «Luki c
napametpoM fOr») u BeIOpachIBarOInMil MCKIIOYEHHE B CAydae OTCYTCTBHs KOpHsS. Ommcarbh CBOWCTBA ISl MOJYYEHUS
COCTOSIHUS O0BEKTA.

Hamnucats nporpammy, JEMOHCTPHPYIOIIYIO BCe pa3paboTaHHBIE JIEMEHThI Kilacca.

BapuanT 18

Onucath Kiacc, HPeACTABIAIOIMI KBagpaTHOe YypaBHeHMe BHAa ax?+ bx +c¢ = 0. Omnucath MeTof,
BEIYUCIIIONINNA pEIIeHNe 3TOTO0 YpaBHEHUS W BHIOPACHIBAIOIINK WCKIIOYCHHE B CIlydae OTCYTCTBHS KopHel. Ommcath
CBOWCTBA JIJIsI TOJIyYCHHSI COCTOSIHUS O0BEKTA.

Hammcats mporpammy, IeMOHCTPUPYIOIIYIO Bce pa3pabOTaHHBIC 3JIEMEHTHI Kiacca.

BapuanTt 19

OmnmcaTp KIIacC «IPOIECccop», COACPIKAIINN CBEICHH, O MapKe, TAKTOBOH YacTOTe, 00bheMe K3IIa W CTOMMOCTH.
IIpenycmMoTpeTs MHULMANU3AIUIO C MPOBEPKOW JOMYCTHUMOCTH 3HAYE€HUW mosied. B ciydae HeIOMyCTHMBIX 3HAaY€HUU
ToJiel BEIOpachIBarOTCs UCKIoUeHH. OnucaTh CBOMCTBA IS ITOTyYSHHS COCTOSIHUS O0BEKTa.

OnmcaTs KJIacc «MaTepUHCKas IUIaTay, BKIIOYAIOIINI KIacC «IIpoLeccop» U 00beM yCTaHOBICHHOI onepaTHBHOMN
namsat. [IpenycMoTpeTh WHUIMANH3ALUI C MPOBEPKOM JOIMYCTUMOCTH 3HAUCHHWH IO oO0beMa maMaTu. B ciydae
HEJIOMyCTHMBIX 3HAUEHUH TOJIs BRIOpackIBaeTCs uekimoueHrne. Onucarh CBOMCTBA IS MOTYUYEHUsI COCTOSTHUAS 00BEKTa.

Hanucats nporpaMmy, 1eMOHCTPUPYIOLIYIO Bce pa3paOdOTaHHbIE 3JIEMEHTHI KIacCOB.

JlaGopaTopHasi pa6ora 5. OgHOMepHbIe MACCUBBI

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

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



YHOpPSIIOYUTE DIIEMEHTHI MACCHBA IO BO3PACTAHUIO.
Bapuanr 2
B ogHOMEpHOM MacCUBE, COCTOSIIEM U3 N BEIISCTBCHHBIX 3JICMEHTOB, BEIYUCIHUTD:
U mnpousBeneHne MOJOKUTEIHHBIX 3JIEMEHTOB MacCHBA;
O cymMy 3JIeMEHTOB MAcCHBA, PACIIOIIOKEHHBIX 10 MUHUMAILHOTO JJIEMEHTA.
YHOpSI0YUTh MO BO3PACTAHUIO OTAENHHO 3JIEMEHTHI, CTOSIIHE HAa YETHBIX MECTaX, U JJEMEHTHI, CTOSIINE Ha
HEUYETHELIX MECTaX.
Bapuant 3
B oHOMEpHOM MacCHBE, COCTOSAIIEM U3 N IEIIOYUCIICHHBIX JIEMCHTOB, BEIYUCIUTD:
U mnpousBeneHne 31EMEHTOB MACCHBa C YETHBIMUA HOMEPaMHU;
O cymMy 3JIeMEHTOB MAcCUBA, PACIIOIOKEHHBIX MEK/TY MEPBBIM M MOCIEIHUM HYJIEBBIMH DJIEMEHTAMHU.
IIpeoOpa3zoBaTh MaCCUB TAKUM 0OPa30M, 4TOOBI CHaYalla PacIoIaraiich BCe MON0KUTENbHBIE JIEMEHTBI, @ TIOTOM
— BCE OTPUIIATEIbHBIC (3JICMECHTBI, PABHBIC HYJIIO, CYUTATh MOJOKHUTEITBHBIMH).
Bapuanr 4
B omHOMEpHOM MaccuBe, COCTOAIIEM U3 N BEIIECTBCHHBIX 3JICMEHTOB, BBIYHCIIHUTD:
U cymMy 35IeMEHTOB MaccuBa ¢ HEUETHBIMU HOMEPaMU;
O cymMy 3JIeMEHTOB MAacCHBA, PACIIONIOKEHHBIX MEKITY MEPBBIM M MOCIIEAHNUM OTPHUIATEILHBIMH dJIEMEHTAMH.
CaTh MaccuB, yIAJIUB U3 HET'O BCE DJIEMEHTBI, MO/IYJIb KOTOPBIX HE MPEBBIIIACT ANHHUILY.
OcBo6oauBIIMECS B KOHIIE MACCHBA JIEMEHTHI 3aNIOJTHUTH HYJISIMHU.
Bapuanr 5
B omHOMEpHOM MaccuBe, COCTOAIIEM U3 N BEIIECTBCHHBIX 3JICMEHTOB, BBIYHCIIHUTh:
U MaxkcHUMalbHEIN SJIEMEHT MacCHBa;
O cymMy 3JIeMEHTOB MacCHBA, PACIONIOKEHHBIX 0 MOCIEIHErO MOJOKUTEIBHOTO dJIEMEHTA.
CxaTh MacCHB, YAQIMB W3 HEro BCE OJJIEMEHTHI, MOIYJb KOTOPBIX HAaxOJWTCS B WHTepBaie [a, b].
OcBo6oUBIIMECS B KOHIIE MACCHBA 3JIEMEHTHI 3aMOJHUTH HYJISIMHU.
Bapuanr 6
B oHOMEpPHOM MAacCHBE, COCTOSIIEM U3 N BEIIECTBCHHBIX 3JICMEHTOB, BBIYHCIIHTD:
U MMHMMaILHBINA SJIEMEHT MAcCHBa;
O cymMMy 3JIEMEHTOB MACCHBA, PACIIOIOKEHHBIX MEXK/LY MEPBBIM M TOCIIETHUM TTOJIOKHUTETLHBIMH JIEMEHTAMH.

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

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

U HOMep MakCHMalbHOTO JIEMEHTa MacCHBa,;

D TIPOU3BEACHUEC DJIEMEHTOB MAaCCHUBA, PACIIOJIOXKCHHBIX MEXKAY NEPBLIM U BTOPHIM HYJICBBIMHA 3JIEMCHTaAMU.
[IpeobpazoBaTh MaccUB TakKMM 00pa3oM, YTOOBI B IIEPBOI €ro MOJOBHHE PacIoIarajinch 3JIEMEHTHI, CTOSBIINE B

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

U HOMep MHHMMAaJBHOTO JIEMEHTa MAaCcCHBA,;

D CyYMMY 2JIEMCHTOB MaCCHBA, PACIIOJIOKECHHBIX MEXKIY IMEPBBIM U BTOPBIM OTPULIATCIIBHBIMHU DJICMCHTAMU.
[IpeoOpa3oBaTh MaccWB TakUM 00pa3oM, YTOOBI CHa4ajga pacHoaraluch BCE DJIEMEHTBHI, MOAYJb KOTOPHIX He

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

U MakcuMalbHBIN IO MOJYJIIO 3JIEMEHT MAaCCHBa;

D CYMMY 2JIEMCHTOB MacCCHBa, paClOJIOKCHHBIX MEXIY IEPBLIM U BTOPBIM IMOJOXUTECIBHBIMHA 3JIEMECHTaMU.
[IpeobpazoBaTh MaccuB TaKUM 00pa30M, YTOOBI JIEMEHTHI, PaBHBIE HYJII0, PACHOJIArAIMCh I10CJIE BCEX OCTANIbHBIX.
Bapuanr 10
B onHOMEpHOM MaccuBe, COCTOAILIEM U3 N LIEIOYUCICHHBIX 3JIEMEHTOB, BBIYUCIUTh:

O MuHUMaNBHBIN 10 MOIYJIIO 3JIEMEHT MacCUBa;

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



[IpeoOpazoBaTh MaccUB TakMM 00pa3oM, YTOOBI B IIEPBOI €ro MOJOBHHE PacIojarajuch JIEMEHTHI, CTOSBILUE B
YETHBIX IMO3UIIHAX, & BO BTOPOU TIOJIOBUHE — AIIEMEHTHI, CTOSBIINE B HEUCTHBIX ITOZUIIHIX.
Bapuanr 11
B onHOMEpHOM MaccuBe, COCTOAIIEM M3 N BEIIECTBEHHBIX 3JIEMEHTOB, BEIUUCIIHUTD:
U HOMep MHHHMAIBHOTO IO MOIYJIO 3JIEMEHTa MAaCCHBA;
U cymmy Mojyrneit 3IeMEHTOB MacCHBa, PACHIONIOKEHHBIX MOCIIE IEPBOTO OTPUIIATEILHOTO IIEMEHTA.
CxaTh MaccuB, yOalMB W3 HEr0 BCE OJJICMEHTHI, BEJMYMHA KOTOPBIX HAXOOWTCs B HHTepBane [a, b].
OcBoOoauBIIHECs B KOHIIE MAaCCHBA 3JIEMECHTHI 3alIOJTHUTH HYJISIMH.
Bapuanr 12
B onHOMEpHOM MaccuBe, COCTOAIIEM M3 N BEIIECTBEHHBIX 3JIEMEHTOB, BEIUMCIIHUTD:
U  HOMep MakCHMAabHOTO [0 MOIYJIO 3JIEMEHTA MACCHBA,;
U cymMy 35IeMEHTOB MacCHBa, PACIIOIIOKESHHBIX MOCIIE IEPBOTO TOJIOKUTEILHOTO AIEMEHTA.
[IpeoOpazoBaTh MaccuB TakuM 00pa3oM, 4TOOBI CHayajla pacrojlarajich BCe DJIEMEHTHI, 1ieas 4acTh KOTOPBIX
JeXUT B nHTEpBase [a,b], a morom — Bce ocranbHbe.
Bapnant 13
B omHOMEpHOM MaccUBe, COCTOAIIEM U3 N BEMIECTBECHHBIX 3JIEMEHTOB, BEIYMCIIHUTD:
U  KoIuuYecTBO 3IEMEHTOB MAaCcCUBA, JIKAIIKX B Auanazode ot A 1o B;
U cymMy 3JIeMEHTOB MacCHBa, PACIOJIOKESHHBIX TOCIIE MAKCHMAIBLHOTO HJIEMEHTA.
YHopsanounTh 3JIEMEHTHI MACCUBA 1O YOBIBAHUIO MOTyJICH.
Bapuaur 14
B OOJHOMEPHOM MACCHUBE, COCTOANIEM M3 N BCHICCTBCHHBIX 3JICMEHTOB, BHIYUCIINTD!:
U Ko1MYeCTBO IEMEHTOB MAacCHBA, PAaBHBIX HYJIIO;
U cymMy BIeMEHTOB MacCHBa, PACIOI0KCHHBIX MOCIIC MUHUMAIBHOTO 3JIEMEHTA.
YIopsamo9nTh 3IEMEHTH MacCHBa IT0 BO3PACTAHUIO MOJYJICH.
Bapuant 15
B omHOMEpHOM MaccUBe, COCTOSAIIEM U3 N BEMIECTBECHHBIX 3JIEMEHTOB, BEIYUCIHUTD:
U  kommvecTBO 3IEMEHTOB MaccHBa, 6oubmx C;
U mnpousBeneHne FIEMEHTOB MACCHBA, PACIIOIOKEHHBIX MTOCIIE MAKCUMAIBHOTO TI0 MOJIYJIIO DJIEMEHTA.
[Tpeobpa3oBaTh MaccuB TakMM 0Opa3oM, YTOOBI CHaYaja paclojiarajuch BCe OTPHLATEIbHBIE DJIEMEHTHI, & TOTOM
— BCE TOJIOKUTEIbHBIC (JIIEMEHTHI, PaBHBIC HYJIIO, CYATATH MTOJIOKHUTEIHHBIMH).
BapuanT 16
B omHOMEpHOM MaccUBe, COCTOSAIIEM U3 N BEMIECTBECHHBIX 3JIEMEHTOB, BEIYUCIIHUTD:
D KOJIMYECTBO OTPULATCIIbHBIX 3JIEMCHTOB MaCCHUBAa,
O cymmy Mojyrei 31eMEHTOB MacCHBa, PACHIONIOKEHHBIX MOCIIE MUHIUMAIILHOTO [0 MOJYJIIO 3JIEMEHTA.
3aMeHHUTL BCE OTPHUHATCIBHBIC J3JICMCHTBI MAacCCHBa UX KBaJApaTaMU W YHOPAAOYUTH BJIEMEHTBHI MacCUBa I10
BO3PaCTaHHIO.
Bapunant 17
B omHOMEpHOM MaccuBe, COCTOSIIEM M3 N [IEJIOYHCIICHHBIX SJIEMEHTOB, BEIYUCIIHUTS!
D KOJIMYCCTBO ITOJIOKHUTCIIBHBIX DJICMCHTOB MAaCCHUBaA,
U  cymMmy 3eMeHTOB MacCHBa, PACIOJI0KEHHBIX MOCIIE MOCIETHEr0 AIEMEHTa, PABHOTO HYIIIO.
IIpeobpazoBaTh MacCHB TaKUM 00pa3oM, YTOOBI CHaYalla Pacloarajirch BCE JIEMEHTHI, Ieas YacTh KOTOPHIX He
MIPEBHIIIACT SAUHUILY, & TOTOM — BCE OCTAJbHEIC.
BapuanT 18
B ogHOMEpHOM MaccuBe, COCTOSIIEM M3 N BEIIECTBEHHBIX JIEMEHTOB, BEIYHCIIUTD:
U  KkomM4ecTBO 3IEMEHTOB MacCHBa, MeHbIHX C;
U cymMy IenbIX 4acTei 2IEMEHTOB MAaCCHBa, PACIIONOKEHHBIX MMOCIIE MOCIEHEr0 OTPHIIATEIBHOTO JIEMEHTA.
IIpeobpa3oBaTh MaccHB TakuM 00pa3oM, YTOOBI CHadaja pacIOJIaTajiCh BCE BJIEMEHTHI, OTIMYAIOIIHECS OT
MaKCHMaJIbHOTO He Oonee yeM Ha 20%, a TOTOM — BCE OCTaJIbHBIE.
Bapuanr 19

B OOJHOMECPHOM MAaCCHUBEC, COCTOAMEM M3 N BEMICCTBCHHBIX 3JIECMEHTOB, BEIYUCIINTD!:
a TIPOU3BECACHUEC OTPULIATECIIBHBIX 3JICMCHTOB MaCCHUBA,

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



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

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

js
j-M cronbre.

Bapuant 7

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

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

Bapnant 8

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

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

Bapuant 9

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

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

Bapuanr 10

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



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

HNPUMEYAHHUE

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

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

Bapuanr 1



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

Bapuanr 2

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

Bapuant 3

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

Bapuanr 4

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

Bapuanr 5

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

Bapnanr 6

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

Bapuant 7

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

Bapnant 8

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

Bapuanrt 9

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

BapuanTt 10

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

Bapuanr 11

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

Bapuant 12

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

Bapuanr 13

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

BapuanT 14

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

Bapnant 15

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

BapuanT 16

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

Bapnant 17

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

Bapmuanr 18



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

Bapnant 19

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

JlaGopaTopHas padora 8. Kinaccel n onepanun.

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

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

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

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

HH/IEKCOB,

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

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

Bapuanr 1

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

Bapuanr 2

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

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

Co00D

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

Bapunant 3

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

BEIYMCIICHUE 3HAYCHUST MHOTOWICHA /ISl 3aTaHHOTO apTyMCHTAa,

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

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

oooo

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

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

Bapnant S

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



olepalyy PUCBAaUBaHUsL, PEaIN3YIOIINE 3HAUNMYIO CEMaHTHKY;
olepanyy CpaBHEHHS;

npeoOpa3oBaHKe B JIECATHYHOE YHCIIO;

(hopMaTHBIN BBIBOT;

JOCTYII K 3aJlaHHON IIH(pe Yucia no HHAEKCY.

HamucaTs nporpamMmy, IeMOHCTPUPYIOIIYIO BCe pa3pabOTaHHBIC JIEMEHTHI Kilacca.

COoO00OO

Bapnanr 6

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

Hamnucate nporpammy, JEMOHCTPHPYIOIIYIO BCe pa3paboTaHHBIE 3JIEMEHTHI Klacca.

Bapuaunr 7

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

Hammcats mporpammy, IeMOHCTPUPYIOIIYIO BCe pa3pabOTaHHBIC JIEMEHTHI KiIacca.

Bapnant 8

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

Hamnucatp nporpammy, JEMOHCTPHPYIOIIYIO BCe pa3pabOTaHHBIE JIEMEHTHI Klacca.

Bapuanrt 9

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

Co00D

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

BapuanT 10

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

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

KOMOMHHUPOBaHHbIE Ollepaluy npucBanBanus (*=, /=);

OTIepaIMIO BO3BEACHUS B CTEIICHb;

METOABI BBIYUCIICHUA ACTCPMHUHAHTA U HOPMBI;

o000

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



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

Hamnucats nporpammy, JEMOHCTPHPYIOIIYIO BCe pa3paboTaHHBIE 3IEMEHTHI Kilacca.

Bapuant 14

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

Hamnucate nporpammy, JEMOHCTPHPYIOIIYIO BCe pa3paboTaHHBIE 3JIEMEHTHI Klacca.

Bapuanr 15

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

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

ooQC

BpeMsl OTIIPABIICHHUS.

[IpexycMoTpeTs CBOWCTBA /I MOTYyYCHUS COCTOSHUS OOBEKTa.

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

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

oCoo0oo

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

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

Bapuanr 17

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

Ha3BaHUE TOBAPA;

Ha3BaHUE MarasuHa, B KOTOPOM IIPOAAETCS TOBAp;

Oo0o

CTOMMOCTH TOBapa B pyOIIsiX.

IIpenycmoTpeTs CBONCTBA AJIS TIOMYYEHHUS COCTOSTHHUS O0BEKTA.

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

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

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

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

U meperpykeHHYIO OTIEPAIIHIO CIIOKEHHST TOBAPOB, BHIMOIHIONIYIO CIIOXKEHHE UX TICH.

Hanucats nporpaMmy, 1eMOHCTPUPYIOLIYIO Bce pa3paboTaHHBIE JJIEMEHTHI KJIacCOB.

BapuanT 18

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

Ha3BaHUE MTyHKTa HA3HAYCHHUS;

LIECTU3HAYHBIN HOMEp pelica;

ooo

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



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

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

U BeIBOA Ha 3KpaH HHGOPMALIUK O YETOBEKE, HOMEpP Tele(oHa KOTOPOTro BBEJCH C KIaBHATYPBL, €CIIH TAKOTO HET,
BBIJaTh Ha JUCIIIEH COOTBETCTBYIOIIEE COOOIICHNE;

U  mowuck sonei, IeHs POXKACHUSA KOTOPBIX CETOJIHS WITH B 3aJaHHbIIH ICHB;

U nowuck Joneid, JeHs POXKACHUSA KOTOPBIX OyACT Ha CICAyIoLIeH Heneme;

U mowuck momeii, Homep TeraehoHa KOTOPBIX HAYMHACTCS HA TPH 3aIaHHBIX IAPPHI.
Hanmcats nporpaMmy, 1eMOHCTPHPYIOLIYIO Bce pa3paObO0TaHHBIE 3JIEMEHTHI KITaCCOB.

4.1.2. TectupoBanue

Tema 1. Texnonorust paboThl B BU3yalIbHOI cpesie mporpaMmupoBanus. KommnoneHtHast Mmojens. MHTepdelicHbIe
KOMIIOHEHTHI

Tema 2. O6padotka TabamuHOi HHGOpMarw. ['paduaeckue Bo3moxuaOoCTH cpensbl Borland C++. PaboTa ¢ daitmamu.
O06paboTka coObITHI. MBI U KITaBHATYPA

Tema 3. TexHONOTHS IPOCKTUPOBAHUS MIPHIIOKCHAN. B3anMoneHCTBISIME TIPHIIOXKEHHUH ¢ 6a3aMu TaHHBIX

Tema 4. ConpoBoxxeHHE IPOrPaMMHOTO NpoayKTa. IIpoekTHas 1eATeNbHOCTh

4.1.2.1. llopsaaok npoBeaeHuUsl.

TectupoBaHue NPOXOMUT B INHMCHMEHHOW (OpME WM C HCIOJIB30BAHHMEM KOMIBIOTEPHBIX cpeacTtB. OOydarommiics
MOJIy4aeT ONpeAeTEHHOEe KOJMUYECTBO TECTOBBIX 3agaHMi. Ha BhIMosiHEeHHWE BBIAENACTCS (PUKCHUPOBAHHOE BpPEMs B
3aBHCHUMOCTH OT KoJHW4ecTBa 3ajaHWi. OleHKa BBICTaBIAETCS B 3aBHCHMOCTH OT IPOIEHTAa NPABHJIBHO BBHITOJHEHHBIX
3amanuii. TecTupoBaHWe NPOBOIUTCS MO BapuaHTaM. B kaxkmom BapmanTe — 10 TecTOBBIX 3alaHuil. 3a KaKIbIid
MIPaBWJIbHBIN OTBET HauuciseTcs 1 6amt. Mtoro 3a TecTupoBaHue CTYJEHT MOXeT 3apaborats 10 10 6amios.

Hmke npuBenens! mpuMmepHsie 3aganus. [lomHbIi OaHK TECTOBBIX 3aJJaHUI XpaHUTCS Ha Kadepe.

4.1.2.2 Kputepuu oueHMBaHus
OneHKa «OTJHYHO» CTABUTCH, ecJu odyqamomuiics Habpas 86% NpaBUIBHBIX OTBETOB M OoJiee.
OneHka «X0poIIo» CTABUTCS, ecJiu 00y4aromumiicst Hadpai ot 71% 110 85 % npaBHIBHBIX OTBETOB.
OneHKa «yI0BJIETBOPHTEILHO» CTABHTCS, €CIU o0ydaouuiicsa Haopan oT 56% 1o 70% npaBHIbHBIX OTBETOB.
OneHKa «Hey/10BJEeTBOPUTEIbHO» CTABUTCS, eCJIN 00yuarommiicsi Habpan 55% npaBUIIBHBIX OTBETOB U MEHEE.
4.1.2.3. ConepsxaHue OLIEHOYHOI'0 CPeACTBA
3ananue 1:
COBOKYITHOCTbB CPEJICTB, C HOMOIIBIO KOTOPBIX IIPOrPaMMBI IUIIYTCSI, KOPPEKTHPYIOTCS, Tpeo0pa3yroTCcsl B MalllMHHbIE
KOJBI, OTIaKUBAIOTCS U 3aIyCKAIOTCsI, HA3bIBAIOT
(OTmeTbTE OAMH NMPAaBUIIEHBIN BapHAHT OTBETA.)
Bapuanr 1 o6onouxoit
BapuanT 2 nmporpaMMHO# MOAETHIO
BapuanT 3 quHaMudeckoi maaTgopmoit

3ananue 2:

W3 npuBeneHHbIX HIXKE 3anucer Beiaennute pynkuun CLR:

(OtBeT cunTaeTCs BEpHBIM, €CIIM OTMEUCHBI BCE MPABIJIBHBIC BAPHAHTHI OTBETOB. )
BapuanT 1 qByximiaroBass KOMIMIISIUS

BapuanT 2 ynpaBienne KoaoM

BapuanT 3 Mmoau¢pukanus TuHaMUIeCKOH TUTaT(hOpMBI

3amanue 3
[punoxenue, HaXoAsIIEECs B IPOLIECCE Pa3paOOTKH, HA3bIBACTCS



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

BapuanT 2 mogynem

BapuanT 3 xoHTeitHEpoM

3ananue 4:

Habop Tabnuil gaHHBIX, ONMMCHIBAIOIINX TO, YTO OIPEACICHO B MOIYJIC, HOCUT Ha3BaHUE
(OT™MeThTE OTMH MPAaBHILHBIA BapHAHT OTBETA. )

BapwuanT 1 Mmetaganubie

BapuaHT 2 KOMIUICKCHBIC JJAHHBIC

BapuaHT 3 MOJy/IbHBIC JaHHBIC

3ananue 5:

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

Bapuanr 2 atpu0yTsl

BapuanT 3 Tunst

3ananue 6:

OyHKINH, TpeAHa3HaYCHHBIC 11 00pabOTKH BHYTPEHHUX JaHHBIX 00BbEKTa TAaHHOTO KJIacca, HOCAT Ha3BaHUE
(Ot™MeThTE OMH PaBUIBHEIN BapHAHT OTBETA.)

BapuanTt 1 meTos

BapuanTt 2 mapkepsl

BapuanT 3 Tunst

3ananue 7:

CHGIII/I&J'IBHLIC 1OJIg JaHHBIX, € TOMOIIBIO KOTOPBIX, MOKHO YIPABJIATH NOBSACHUEM 00BEKTOB JaHHOI'O KJiIaCCa, HOCAT
Ha3BaHHC

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

BapuanT 2 crierudukanmuu

BapuanT 3 meTos!

3ananue 8:

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

BapuanT 2 cnencteue

BapuanT 3 notoMox

3ananue 9:

COBOKYITHOCTB JIOITyCTUMBIX B SI3bIKE CHMBOJIOB HOCHUT Ha3BaHUE
(Ot™meTpTE OMH PAaBUIIBHBIN BapHAHT OTBETA.)

BapuanT 1 xoHteiinep

Bapwuant 2 angaBut

BapuanTt 3 MetacTpoky

3ananwue 10:

K tunmam pannpix C++ ciieyeT OTHECTH

(OtBet cumnTaeTcst BEpHBIM, €CJIM OTMEUEHBI BCE NIPABUIIBHBIC BAPHAHTHI OTBETOB. )
BapuanT 1 pa3zMepHble THIIBI

BapuaHT 2 MOy IbHBIE TUIIBI

BapuaHT 3 ccbUIOUHBIE TUITBI

3amanne 11:



CLR - 3t0

(OT™MeThTE OIMH MPAaBHILHBIA BapHAHT OTBETA. )

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

BapuaHT 3 MeTOI KOMILICKCHON 00pab0oTKH MOTU(BUKAIIMOHHBIX JAHHBIX

3amaunne 12:

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

BapuanT 2 Tun

BapuanT 3 mapkupoBka

Banganue 13:

K tumam npunoxenuit NET Framework ciieqyer oTHecTH

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

BapuanT 2 MakpoMeTuiHbIe TPUI0KEHUSA

Bapuant 3 Windows-npuitoxxeHus

Bananue 14:

KakuM s13p1k0M siBisteTcst C++?

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

Bapunant 3 MoxyIbHO-OpPHEHTHPOBAaHHBIM

Baganue 15:

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

Bapuanr 1 unentudukarmto

BapwuaHT 2 ayTeHTHDUKAIIIO

BapwuanT 3 Bepudukanmro

3ananuel 6:

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

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

Bapuant 2 DLL

Bapuant 3 GUI

3aganuel 7:

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

BapuanT 1 xnacc

BapuaHT 2 HHKancy a0

BapuanT 3 Monyib

3aganuel 8:

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

BapuanT 1 xnacc

BapuanTt 2 Mmoaynb

BapuanT 3 xoHTeitHep

3amannel9:



C MexaHU3MOM BUPTYaJbHBIX METOMOB CBSI3BIBAIOTCS MTOHITHS

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

BapuanT 2 nonudonnzma

BapuanT 3 nonumopduzma

3amanne20:

K mporpamMMHBIM 351eMeHTaM si3bika C++ clenyeT OTHECTH

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

BapuanT 2 xnaccsl

BapuanT 3 Tumnsl

Bananue:21

CrpyKTypa, UCTIONb3yeMast ISl XPaHSHHS 3JIEMEHTOB T10 IPHHIIHITY: IEPBBIM IIPHUIIIEI - TOCIEAHNUM yIIEI, HOCHT
Ha3BaHHE

(OTmeTbTE OMH NMPABUIIBHBII BapHaHT OTBETA. )

BapuanT 1 ctex

BapuanTt 2 Mmonyib

BapuanT 3 xoHreitHep

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

TectupoBanue (5 cemectp)

Baganuel :

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

Bapuant 1 Math

BapwuanT 2 Object

BapwuanT 3 Scop

3aganue2:

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

BapwuanT 1 void

Bapwuanr 2 self

BapuanT 3 parent

Baganue3l:

Onepatop nepegauu ynpasieHuss C++ HOCUT Ha3BaHUE
(Ot™meTpTE OMH PAaBUIIBHBIN BaPHAHT OTBETA.)
Bapuanrt 1 return

BapmanT 2 depend

BapwmanT 3 continue

3aganues:

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

(OtmeTbTE OAMH NMPaBUIIEHBII BapHaHT OTBETA. )

BapuanT 1 neperpyskoit MeTo0B

BapuanT 2 uMnnukanueit MeTo10B

BapuanT 3 niukiorpaMMoit MeTo0B

3amannes:

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

(OT™MeTbTe OIMH MPAaBHILHBIA BApUAHT OTBETA. )

BapuanTt 1 nerepmuHMpoBaHHOE

BapuanT 2 pexyppeHTHOE



BapuanT 3 nMmimkannoHHOE

3ananue6:

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

BapuanT 2 ctexom 3HaueHUH

BapuaHT 3 cTeKkoM BBI30BOB

3amanne’:

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

Bapuanr 1 uckiarouenue

Bapuanr 2 repMunan

Bapuant 3 xonreitnep

3aganues:

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

BapwuanT 1 ommbouHas cutyanms

BapwuanT 2 ommbOka B mporpamme

BapunanT 3 ucKIIOUNTENbHAS CUTY IS

3aganue9:

B C++ uckiroueHus npencTaBIiIsoTCS
(Ot™meTbTE OJMH MPABUIBHBIM BapHAHT OTBETA.)
BapuanTt 1 meTogamu

BapuanT 2 xinaccamu

BapuanT 3 o0bexTamu

Banannel0:

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

Bapuant 1 return

BapwuanT 2 catch

Bapuanr 3 finally

Bamanuel 1:

Oneparop checked MoxeT npoBepsTh

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

BapuaHT 2 KOHKpETHOE BBIpaKEHUE

BapuanT 3 meTo[ co3nanus kiacca

3ananuel2:

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

BapwuanT 2 Tonpko B Tene System

BapwuanT 3 na, MOXXHO

3ananuel 3:

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

BapuanT 1 meton

BapuanTt 2 mapkep

BapuanT 3 cBoiicTBO

3amannel4:

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

BapuanT 2 nonumopduzma



BapuanT 3 umMmkanum

3ananuel5:

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

BapuanT 1 B nuHamMudeckoit

BapuanT 2 B KOCBEHHO

BapuanT 3 B cTatnueckoit

3amannel 6:

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

Bapuanr 1 uckiarouenue

Bapuanr 2 repMunan

Bapuant 3 xonreitnep

3aganuel 7:

K HCKITIOUNTENBHBIM CUTYAIUSAM CIIeTyeT OTHECTH

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

BapuaHT 2 HEXBAaTKY JOCTYNHON HNaMsTH

BapuaHT 3 HONBITKY OTKPBITH HECYIIECTBYIOMIHN (aiii

Bananuel 8:

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

Bapmuant 1 Detect

Bapuant 2 Main

BapwuanT 3 System

3anannel9:

VYupasnenne 06padboTkoii nckinoueHnit B C++ 0CHOBBIBAaETCS HA MCIIOIb30BAaHUH OTIEpaToOpa
(OTmeTbTE OMH NMPAaBUIIBHBII BapHaHT OTBETA. )

BapuanT 1 get

Bapuanr 2 try

BapuanT 3 break

3aganne20:

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

BapuanT 1 KoHCTpyKTHBHAs

BapuanT 2 onepatopHas

BapuanT 3 monynbHas

3ananue2l:

K cocraBnsrommmM 4acTsaM Crucka napaMeTpoB METO1a CIeNyeT OTHECTU

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

Bapwuant 2 meton

BapuanT 3 unentudukarop

3aganne22:

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

BapuanT 2 Mogynu napameTpoB

BapuanT 3 xonuu napamMeTpon

Bamanne23:

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

BapuanT 1 depend

BapuanT 2 throw



BapwuanT 3 conclude

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

4.2. OueHOYHBIE CPEICTBA NPOMEKYTOYHOM aTTeCTAIUH

[To nmucuumnHe TpenycMOTpeH ODK3aMeH. DK3aMeH IMPOXOJHT o OwmneraM. B kaxaom Ouiere oAWH TEOPETUYECKHH
BOIPOC M OJHO IIPAKTUYECKOE 3aJaHHe. DK3aMEeH IPOBOJMTCS B YCTHOW / NHUCHMEHHOM M KOMIBIOTEpHOI (opme.
OreHuBaeTCs BJaJCHUE MaTEpHUalIOM, €ro0 CHCTEMHOE OCBOEHHE, CIOCOOHOCTh NPHUMEHSTH HY)KHBIE 3HAHHS, HaBBIKH U
YMEHUSI IPU aHAIIN3€ MPOOIEMHBIX CUTyaluil U PEIICHNH MTPAKTHUECKUX 3aTaHHUMH.

4.2.1. YcTHbIH 0TBeT

4.2.1.1. Ilopsigox nmpoBeaeHHs.

ITpomexyTouHass arrecTamysl HaleleHa Ha KOMIUICKCHYIO IIPOBEPKY OCBOCHHS IUCHUIUIMHBL OOydaromuiics
moiy4yaeT Bompoc(bl)/3amaHue(s) W BpeMs Ha IOATOTOBKY. IIpomexyTodHas aTTecTanus TPOBOAUTCS B YCTHOH,
MIICBMEHHON MM KOMIBIOTEpHOI (popme. OmeHnBaeTCs BIaJCHUE MAaTEPHAIOM, €T0 CHCTEMHOE OCBOCHHE, CIIOCOOHOCTD
MIPUMEHSTH Hy KHBIC 3HaHUsI, HABBIKM ¥ yMEHHS NIPU aHaJIM3e NPOOJIEMHBIX CUTYyalllii U PEIICHUH NPaKTHYECKUX 3a/1aHHH.

4.2.1.2. Kputepuu oneHuBaHMs.

KPUTEPUN UL ATTECTALIIMU B ®OPME 3K3AMEHA

OneHka «OTJIMYHO» CTaBUTCS, ecaU o0ydarommiics MPOAEMOHCTPHUPOBAN BCECTOPOHHEE, CHCTEMaTHUECKOe U
riny0okoe 3HaHuWEe Y4eOHO-IPOrPaMMHOrO Marepuajia, yMEHHE CBOOOJHO BBINOJHATH 3a/aHUsl, IMPEIyCMOTPEHHbIE
IIPOrPaMMOM, YCBOWJ OCHOBHYIO JIMTEPATYPY U 3HAKOM C JOIOJIHUTEIBHOM JIUTEPATYPOH, PEKOMEHIOBAHHOU IIPOrpaMMOi
JUCLUITIMHBI, YCBOWJ B3aUMOCBS3b OCHOBHBIX NOHATHH IUCHUIUIMHBI B UX 3HAYECHUM JUIA MpHOOpeTaeMoi Mpodeccu,
MIPOSIBUJI TBOPYECKUE CIIOCOOHOCTH B TIOHUMaHNH, U3JIOKEHUH 1 HCHIOIB30BAHUH y4eOHO-TIPOrPaMMHOTO MaTepHaa.

OneHka «X0poLIO» CTABUTCS, eCJIM 00y4aloLUiics TPOIEMOHCTPUPOBAT HOJIHOE 3HAHWE y4eOHO-TIPOrPaMMHOTO
Marepuaia, YCHEIIHO BBIMOJHWI TPEIYCMOTPEHHBIE TPOTpaMMOH 3aJaHus, YCBOMJ OCHOBHYIO JIUTEpaTypy,
PEKOMEHIOBaHHYIO NTPOTPaMMOI ANCIMIUIMHEI, TTOKa3ajl CHCTEMaTHIECKNI XapakTep 3HAaHWH MO TUCLUIUIMHE U CIIOCOOeH
K HX CaMOCTOSTCILHOMY ITOMOJHCHHIO W OOHOBJICHHIO B XOJ¢ JAajbHEHINeH y4eOHOH paboThl M TPOQECCHOHATBHON
JIeSITENTBHOCTH.

OneHka «yIOBJETBOPUTEJIbHO» CTABUTCH, €CJH O00ydalwluiicd IPOJEMOHCTPUPOBAI 3HAHHE OCHOBHOIO
y4eOHO-MPOrPAaMMHOT0 MaTepuajia B 00beMe, HEOOXOAUMOM JUIs JalbHEHINeH ydueObl W MPEACTOAIICH pPabOThl IO
npodeccuu, CpaBHiICsS C BBIIOJHEHUEM 33/IaHMH, MPEAYyCMOTPEHHBIX POrpaMMOl, 3HAKOM C OCHOBHOHM JIMTEpaTypOH,
PEKOMEHAOBAaHHON NPOTrpaMMON TUCIMIUIMHBL, JOMYCTWJI IOTPEIIHOCTH B OTBETE HA HJK3aMEHE M TIPH BHINOJHCHUU
9K3aMEHAIMOHHBIX 33/laHMH, HO o0JlazaeT HEOOXOMMMBIMH 3HAHMSAMH JUIi HMX YCTPaHEHMS II0Jl PYKOBOACTBOM
IIpernoiaBaTes.

OneHka «HeyJIO0BJIETBOPHTEIBHO» CTABHMTCS, €CJIH O00y4aloUIUiicA IPOJEMOHCTPUPOBAT 3HAHHE OCHOBHOTO
y4eOHO-TIpOrpaMMHOTO MaTepuasia B o0beMe, HEOOXOAMMOM JUI JayibHEeWIIed ydeObl W mpencrosimieid paboTsl 10
npodeccuu, crpaBHiCS C BBIIOJHEHUEM 33/IaHWH, MIPELyCMOTPEHHBIX IPOrpaMMOM, 3HAKOM C OCHOBHOHM JIMTEpaTypOH,
PEKOMEHZIOBaHHONH MNPOrpaMMOW NUCHUIUIMHBI, JOMYCTHJ IOTPELIHOCTH B OTBETE Ha 5K3aMEHE W NP BBIIOJIHEHUHU
9K3aMEHAIlMOHHBIX 3aJaHUil, HO 00JamaeT HEOOXOMMMBIMH 3HAHMAMH [UII HX YCTPAaHEHHUS TII0J PYKOBOACTBOM
IIpernoiaBaTes.
4.2.1.3. OueHo4yHbIe cpeaAcTBA.

Bonpocs! 1J1s1 yCTHOT0 MJIM MHCHMEHHOT0 0TBeTa HA IK3aMeH

1. Cucrema nporpammupoBanus Borland C++.

2. CTpyKTypa mporpaMMBbI, dJIEMEHTHI s3bika (anpasut). [loHATHE THTA JTaHHBIX.

3. Onepanun (apudmernyeckue, Jornueckue) Ha tTunax. Cranaaptasle GyHKIMH. BripaxeHus.

4. IIpouenypsl KOHCOJILHOTO BBOJA U BBIBOJA, YIIPABICHHUE BBOIOM-BBIBOJOM. OniepaTtop NpuUCBauBaHUsL.
CoBMECTUMOCTB 110 NPHCBAUBAHUIO.

5. VcnoBHsIi onepaTop. OnepaTop MHOKECTBEHHOT'O BETBIICHHS (BEIOOpA).

6. LTuKJbl: ¢ IpeaycloOBHEM, C IOCTYCIOBUEM, C TApaMETPOM.

7. CTpyKTypupOBaHHBIC TUIIBI JaHHBIX. JIMHEHbIE MaccuBhl. [IpuMepsl 3a1ad.

8. CTpyKTypHupOBaHHbBIE TUIIB JaHHBIX. J{ByMepHbIe MaccuBEL [Ipumepsr 3agay.

9. ANTOpPHUTMBI TIOUCKA B MAaCCHBE.

10. AIropuT™MBI COPTUPOBKH MaCCHBOB.

11. KoMOMHMpOBaHHBIN THI JaHHBIX (3anuck). OnepaTop NpUcoeIMHEHHS. 3allucy C BApHAHTAMH.
[MporpamMmmupoBaHuE THITOBBIX aJrOPUTMOB 00PaOOTKH 3amucei.

12. Ioanporpammsl. OCHOBHBIE CIIOCOOBI ITEPEAAYN TAPAMETPOB B ITOPOrPaMMy, UX CpaBHEHHE.
13. Ioanporpammsl. O61acTh BUAMMOCTH. JIOKaJIbHBIE U INI00ATBHBIE HICHTU(PHKATOPEI.

14. PexypcuBHbIe oanporpaMmbl. O0JIaCTh HCIIOTB30BAHHSL.

15. Moayns. O6mias cTpykTypa MOy sl. KOMIUAIIAIHNS ¥ TOAKIIOYEHNE MOTYJIS.

4.2.2. [IpakTHyeckoe 3aaHue
4.2.2.1. Tlopsanok npoBeaeHus.



[MpakTHyeckne HaBBIKM MPOBEPSIOTCS IyTEM BBHIINOJHEHUsS] 00y4arOUIMMUCS NPAKTUYECKUX 3a/laHUH B yCIOBHSX,
MOJHOCTBIO WJIM YaCTUYHO TNPHOJIMDKEHHBIX K YCIOBUSM TNpodeccHoHalbHOM nesitenbHOcTH. [IpoBepsiercst 3HaHuUe
TEOPETHYECKOTr0 MaTepHala, HeoOXOaUMOe Il IPABWILHOTO COBEPIICHHsT HEOOXOIUMBIX JEHCTBHMA, YMEHHUE BBHICTPOHUTH
MIOCJIE/I0BATENILHOCTD ICHCTBUIA, IPAKTUYECKOE BIaJICHUE MPUEMAaMHU U METOJaMH PELIeHUs MPO(eCCHOHANBHBIX 33/1a4.

4.2.2.2. Kpurepuu oeHUBAHUS

O1eHKa «OTJIHYHO» CTABHUTCSH, €CJIH 00y4YaloUUiics TPOIeMOHCTPHPOBAJ BEICOKHI YPOBEHb OCBOCHHS HABBIKOB,
JTIOCTATOYHBIN JJIsl YCHEITHOTO PEIIeHHUs 3a1a9 PO eCCHOHATBHOM NesITeIbHOCTH.

O1eHKa «XOPOIIO» CTABUTCSH, €CJIU 00yUYaIOUIUicH TPOIEMOHCTPHPOBAITT XOPOIIHHA YPOBEHh OCBOCHHS HABEBIKOB,
JTOCTATOYHBIN JJIs perIeHus OOIbIIeii yacTh 3a1a4 npo(ecCHOHATBHON JesITeTbHOCTH.

OueHka «yIO0BJETBOPUTEJIbHO» CTABUTCH, €CJAU O0y4aroUIUHCH MPOJEMOHCTPUPOBAT YyIOBIECTBOPUTEIbHBIN
YPOBEHb OCBOEHHSI HABBIKOB, TIOCTATOYHBIH IS PEIICHHUS OTACIBHBIX 33134 MPO()eCCHOHATBFHON e TeIFHOCTH.

Ouenka «HEyI0BJIETBOPUTETHHO CTaBUTCS, ecau o0yuaromuiics IIPOAEMOHCTPUPOBAI
HEY/IOBJICTBOPUTENBEHBI yPOBEHb OCBOCHUS HAaBBIKOB, HEIOCTATOUHBIA [UIl pelleHuss 3anad NpodecCHOHATbHOM
JIeSITeTTbHOCTH.

4.2.2.3. ConepsxaHne OLEHOYHOI0 CPeCTBA
3anaua 1
Hanummre KOHCOJNIBHYIO MporpamMMmy, B KOTOPYIO IOJb30BaTeNb BBOAUT C KIaBHATYpHl JBa 4YHCIa. A Tporpamma
CpaBHHBACT JIBa BBEICHHBIX YHCJIA U BBIBOAUT Ha KOHCOJIb PE3YJIbTAaT CPaBHEHUS (B YUCIIA PAaBHBI, IIEPBOE YHCIO OOJIBIIIE
BTOPOTO WM TIEPBOE YHCIIO MEHBIIIE BTOPOTO).
3agaua 2
Hanwimre KOHCOJIBHYIO MIPOTPaMMy, B KOTOPYIO TOJIB30BATENb BBOAWUT C KIABHATYPHI Yrcio. ECii 4mcio oHOBPEMEHHO
6ompme 5 u Mensme 10, To mporpamma BeBomuT "Umcnmo Gompmie 5 u meHsme 10". MHaue mporpamma BBIBOIUT
coobuierne "HeusBecTHoe uncio".
3anaya 3
HanunimTe KOHCOJIBHYIO POTpaMMy, B KOTOPYIO MOJIb30BaTENb BBOAUT C KiIaBUATyphl yKcio. Eciau uncno nubo paBHO 5,
6o paBHo 10, To nporpamma BeiBomuT "Hncno nmmbo paBHo S5, 1160 paHo 10". MHave mporpaMma BBIBOAUT COOOLICHUE
"HeusBectHoe uncio".
3anaua 4
B Oanke B 3aBHCHMOCTH OT CyMMBI BKJIaJa HAYUCISIEMBIN TIPOIICHT 10 BKJIATY MOXET OTIMYaThCsI. Hamummre KOHCONBHYTO
porpamMMmy, B KOTOPYIO IMOJH30BATENb BBOOUT CyMMy Bkiana. Eciu cymma Bkiama menbime 100, To Haumcnsercs 5%.
Ecmu cymma Briraga ot 100 go 200, To Hauucnsercs 7%. Ecnu cymma Bkiana 6ombine 200, To Hauncnsercs 10%. B xonme
IporpamMMa J0JDKHA BEIBOJUTE CYMMY BKJIaJIa C HAYHCIICHHBIMH IIPOLICHTAMHU.
3agada 5
W3Mennm mpensiayniyto 3agadqy. Jomyctum, 0aHK MeprHoANYecKH HAYHUCISIeT TI0 BCeM BKJIalaM KpOMe MPOICHTOB OOHYCHI.
U, nomycrtuM, ceiiuac GaHK peIInI JOHAYUCIUTh 10 BCEM BKJIaJgaM 15 enHMI] BHE 3aBUCUMOCTH OT MX CyMMBbL. M3mMenuTe
porpamMmy TakuM o0pa3oM, 4To0bl K pUHATIBHON CyMe JOUMCISUITUCH OOHYCHI.
3amaya 6
Hanmmmre KOHCONBHYIO NIpOTpaMMy, KOTOpas BBIBOJUT IIOJIb30BATENI0 coobuieHne "BmenuTe HOMep omepanuu:
1.Cnoxenne 2.Bpruutanue 3.YMHOeHHe". PsgoM ¢ Ha3BaHMEM KaXJIOH oOTmepaluu ykKa3zaH €€ HOMEp, Hampumep,
oreparys BeluuTaHust uMeetT HoMmep 2. ITycTh 1osib30BaTeNh BBOJUT B MPOrpaMMy HOMEp OIepaluy, U B 3aBUCUMOCTH OT
HOMeEpa OTIepalyy MporpaMMa BEIBOJHT €My Ha3BaHHE OIICPAITHHL.

Bagaua 7

W3Menute mpeasayinyo nporpaMmy. [1ycTh momp30BaTens KpoMe HoMepa OIepalliil BBOJUT B YHCIA, M B 3aBUCUIMOCTH
OT HOMepa Olepalnny C BBEJCHHBIMH YHCIAMH BBIIOJHSIOTCS OINpEe/IeHHbIE AEHCTBUS (HalpuMep, IpH BBOAE 4Hcia 3
YHCIIa YMHOXKAIOTCs ). Pe3ynbTar onepanuy BEIBOAUTHCS HA KOHCOJIb.

3amaga 8

3a Kaxaplii Mecsn 0aHK HAYMCISIET K CyMMe BKiIaaa 7% oT cyMMBL. HamummTe KOHCOJBHYIO NMPOrpamMMy, B KOTOPYIO
MIOJIb30BaTENNb BBOJAWUT CyMMY BKJIaJga W KOJMYECTBO MecsAleB. A OaHK BBIYUCIACT KOHEYHYIO CyMMY BKIaJa C y4eTOM
HAYHCIIEHUS TPOLEHTOB 32 KAYKABII MECSI.

J171 BEIMUCTICHUS CYMMBI C YYETOM IIPOIIEHTOB MCIONb3yHTe UK for. J{ist BBOga CyMMBI BKJIa/1a MCTIONIB3YITE BRIpaKEHHE
Convert. ToDecimal(Console.ReadLine()) (cymma Bkiana Oyaet npeactaBisaTh Tam decimal).

3anaua 9

3a KaxAbli Mecsl 0aHK HAYMCIAeT K cyMMe BKiaza 7% OT cyMMbl. Hamummre KOHCOJNBHYIO MPOrpamMMy, B KOTOPYIO
I0JIb30BaTENb BBOAUT CYMMY BKJIaJia M KOJIMYECTBO MecsleB. A OaHK BBIYHMCIISAET KOHEYHYIO CYMMY BKJaJa C y4eTOM
HAYMCIICHUS ITPOLIEHTOB 32 KaXKAbIA MecsI.

Jlist BBIYMCIICHHSI CYMMBI C Y4YEeTOM IPOLEHTOB Hcmoib3ylTe mukia while. Jlias BBoja cyMMBI BKJaja HCIOJIB3YHTE
Beipaxkenne Convert.ToDecimal(Console.ReadLine()) (cymma Bkiaga Oyner npenctasisite Tun decimal).

3agaga 10

Hanwmmre nporpaMMy, KOTopasi BBIBOAUT Ha KOHCOJb TaOJINIYY YMHOKCHHS

3agaga 11

Hanwmmre nporpamMmy, B KOTOPYIO MOJB30BaTENb BBOAWT JIBA YHCIA M BBIBOIAWT PE3yNbTaT MX yMHOXeHHA. [Ipu 3Tom
IIpoTrpaMMa JOJDKHEI 3aIpaliiBaTh y ITOJIb30BATENIs BBOJ] YHCEI, TOKa 00a BBOANMBIX YHCIIa HE OKaXYTCS B Tuama3oHe oT 0
1o 10. Ecnu BBeneHHble uncia okaxyrcs Oonbine 10 wian Menbine 0, TO mporpamMMa JI0JDKHA BBIBECTH I10JIb30BATENIO O



TOM, YTO BBEJCHHBIC YHCIIA HEIOIyCTUMBI, U IOBTOPHO 3alpPOCUTH Y MOJbh30BATENS BBOJ JBYX 4Hceld. Ecnu BBeICHHBIC
Yrcia MpUHAAIeKAT nuamna3ony ot 0 10 10, To mporpaMMa BEIBOJUT PE3yJIbTaT YMHOKCHUS.

Jls opraHu3zaimu BBO/Ia YMCEIT UCTIONB3YiTe OeckoHeuHbIH uka while u omeparop break.

11. TlocTpouTh CHUCTEMY KIACCOB UIS OMHUCAHMS IUIOCKHX T€OMETPUYECKUX (UTYp: Kpyra, KBajapara, MpsMOYTOJbHHKA.
[IpenycMOTpeTh METOABI IUIS CO3/aHUs OOBEKTOB, MEPEMCIEHHS HAa TUIOCKOCTH, U3MCHEHHUS pa3MEpoB W MOBOPOTA Ha
3alaHHBIN yTOJI.

12. TlocTtpouTp ommcaHHWE Kiacca, COIAESpXKAmlero WHPOPMAIWI0 O IOYTOBOM anpece opraHmsanuu. I[Ipemycmorpers
BO3MOKHOCTH Pa3e’bHOTO H3MEHEHHS COCTABHBIX YacTeil agpeca, CO3/IaHMs U YHUUTOKEHHSI 00BEKTOB 3TOTO Kilacca.

13. CoctaBuTh ONMCaHMWE KJacca IS MPEACTABICHUS KOMIUICKCHBIX YHCEN ¢ BO3MOXKHOCTBIO 3aJaHHs BEUICCTBEHHOM M
MHUMOH dacTell kak umcinamu tunoB double, Tak u memsiMu gucnamMu. OOeCIeYNTh BBHITOTHEHNE OTEpauil CIOXKCHHUS,
BEIYNTAHUS 1 YMHO)KEHHUSI KOMIUIEKCHBIX YHCEIT.

14. CocTaBuTh ONMUCAHUE Kiacca Uit paOOThI C IEMHBIMU CITUCKAMH CTPOK (CTPOKH MPOU3BOIBHOM JIIMHBI) C OTICpAIMIMU
BKITIOUCHHUS B CIIMCOK, YAAJCHUS U3 CIIMCKA DJIEMCHTA C 3aJlaHHBIM 3HAYCHHEM JaHHOTO, YJAJICHHS BCErO CIHCKa WU
KOHIIa CIIMCKA, HAYWHAS C 33IaHHOTO JJICMCHTA.

15. CocraBuTh ommcaHue Kiacca s OOBCKTOB-BEKTOPOB, 3aJaBaCMBIX KOOPJAWHATAMHU KOHIIOB B TPEXMEPHOM
npocrpancTBe. OOecleunTh Onepanny CIOXKESHUS U BIYUTAHHS BEKTOPOB C IOJYYEHHEM HOBOTO BEKTOpa (CYyMMBI HIIH
Pa3HOCTH), BBIYUCIICHUS CKAJIIPHOTO NMPOU3BEACHNUS IBYX BEKTOPOB, AJTHHBI BEKTOpPa, KOCHHYCA yIIa MEXIy BEKTOpaMH.
16. CocTtaBuTh ommcaHHe KiIacca MPSMOYTOJIBHUKOB CO CTOPOHAMH, MapaUIeNbHBIMU OCsiM KoopauHat. [Ipenycmorpers
BO3MOKHOCTh IIEPEMEIICHUS MPSIMOYTOJIGHHKOB Ha IUIOCKOCTH, H3MEHEHHWS pPa3MepoB, IMOCTPOCHHS HAMMEHBIIETO
MPSIMOYTOJIBHUKA, COACPIKAIIero JBa 3aJaHHBIX TPSMOYTOIBHHUKA, W TPSIMOYTOIBHHKA, SBIISAIOIIETOCS OOIICH YacThIO
(mepecedeHreM) ABYX MPSIMOYTOIBHUKOB.

17. CocraBuTh OmMCaHWE KiIacca IUIA OMpENeNIeHUs OJHOMEPHBIX MACCHBOB IIeJbIX dmcen (BekTopoB). [IpemycMorpers
BO3MOYKHOCTh OOpallieHust K OTACIBHOMY 3JICMEHTY MAcCHBa C KOHTPOJIEM BBIXOJ[a 3a MPE/eIibl HHACKCOB, BOZMOXKHOCTh
3aJaHus TPOU3BOJIbHBIX I'paHUIl UHACKCOB MIPU CO3AaHUN O6LeKTa U BBIIIOJIHCHU S onepaqu/'I IIO3JICMCHTHOI'O CJIOXKCHUS U
BbIYMTaHUSA MaCCUBOB C OAMHAKOBBIMU I'PaHUIaAMU UHJCKCOB, YMHOXCHUA U JICJICHUA BCEX DJICMCHTOB MaCCUBa Ha CKaJIAp,
nevaTty (BhIBOA HAa SKPaH) 3JICMCHTOB MACCHBA M0 MHAEKCAM M BCErO MacCHBa.

18. CocraBuTh ONMCaHUE Kilacca JUisl OIpeeNICHHs] OAHOMEPHBIX MAaCCUBOB CTPOK (PUKCUPOBAHHOM JJTHHBIL.
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https://e.lanbook.com/book/180057
https://e.lanbook.com/book/279680
https://znanium.ru/catalog/product/1222078
https://znanium.com/catalog/product/510946
https://znanium.com/catalog/product/948144

Ipunooicenue 3
K paboueli npoepamme OUCYUNIUHBL (MOOYJs)
b1.B.J[B.03.02 IIpoepammuposanue na CH++

Hepeqem, HH(l)OpMaIII/IOHHI)IX TeXHOJIOFHﬁ, HCMOJIB3YEMBIX /IS OCBOCHUA JUCHHUIIJINHBI (MOI[leSI), BRJIIOYasi
nepevIeHb NMPpOrpamMmmMHOTo odecrieueHus 1 l/IH(l)OpMaIII/IOHHbIX CIIPpaBOYHbLIX CUCTEM

Hamnpasienue noarorosku: 09.03.03 - INpukniagnas nHdopmarnka

IIpoduns nogrorosku: IpukiaaHas nHGOPMATHKA B SIKOHOMHKE

KBanugukanus BelTycKHUKA: OakagaBp

®dopma oOyueHus: 3a0uHas

SI3b1K OOYYCHHUS: PYCCKUI

I'on Havana oOyueHwus Mo oOpazoBaresbHOI mporpamme: 2025

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

Office Professional Plus 2010

GIMP

Inkscape

Notepad ++

Python

Lazarus

DnekTponHas oubauoteunas cuctema «ZNANIUM.COM»
DnekTpoHHas OubauoTeuHas cuctema M3narenbcrsa «JlaHby
DnekrpoHHas 6ubnnoTeyHas cucteMa « KOHCYIbTaHT CTYJCHTa»



