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Conep:xanue

1. IlepedeHb IUIAaHUPYEMBIX PE3YJILTATOB OOYYEHUS IO JUCLUIUIMHE (MOMYJIO), COOTHECEHHBIX C IUTAHHPYEMBIMH
pesynsratamu ocsoerust OITOIT BO

2. Mecro nucuuruivnel (Moayins) B ctpykrype OITOIT BO

3. O6beM AMCUUILIAHBI (MOZYIS) B 3a4YEeTHHIX CIWUHHUIIAX C YKa3aHWEM KOJMYECTBA YacCOB, BBIICICHHBIX Ha
KOHTaKTHYIO pa0oTy 00ydarommxcs ¢ mpenogaBateieM (M0 BHIaM y4eOHBIX 3aHATHH) U HAa CaMOCTOSTENbHYIO paboTy
oOyJaromuxcs

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

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

4.2. CogeprkaHue OUCIUTUIAHBI (MOIYIIN)

5. IlepedeHs yueOHO-METOAMYECKOTO OOECTICUCHHUS TSI CAMOCTOSATENFHON PabOTHI O0OYJArOUIIXCS IO AUCIUTUINHE
(Momym0)

6. ®oHJI OLICHOYHBIX CPEJICTB MO TUCIUIUIUHE (MOIYJIIIO)

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

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

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

10. IMepeuens HHOPMAIMOHHBIX TEXHOJIOTHH, HCIOIB3YEMBbIX [IPU OCYIIECTBICHUH 00pa30BaTEILHOTO MpOoIecca 1Mo
JMCUUIUIAHE (MOJYJI0), BKJIIOYAsl MePeYeHb MPOrpaMMHOT0 obOecrieueHrsl U HHOOPMAIMOHHBIX CIPABOYHBIX CHCTEM (IpU
HEO0OXOTUMOCTH)

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

12. Cpencrsa aganTaiyy NpernoiaBaHus TUCUUILTHHBI (MOIYJIsl) K MOTPEOHOCTSM 00YYarOIMXCsl MHBAJIM/IOB | JIUL] C
OTPaHUYEHHBIMU BO3MO)KHOCTSIMH 310POBBS

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

15. Tlpumoxxenne Ne3. IlepedeHr HMHPOPMAIMOHHBIX TEXHOJOTHH, HCHOIB3YyEMBIX IS OCBOCHHS ITUCIHILIHHBI
(MozyJ1s), BKIIFOUasi IepeueHb NPOrpaMMHOI0 00ecriedeH s U MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM



[Iporpammy mucuumumeel paspaboran(a)(n) moueHt, K.H. (nouenr) Mo6arymmmn P.P. (Kapenpa maremaruku n
NPHUKIaJHONW HHPOPMATHKH).

1. IlepeyeHb NJAHUPYEMBIX Ppe3yJbTATOB O0y4YeHHs] IO AUCHUILVIMHE (MOAYJI0), COOTHECEHHBIX €
IUIAHUPYeMBbIMH pe3yabsTaTamu ocsoenust OIIOII BO

OO0yJaronuiicsi, OCBOUBIINNA AUCITUILTHHY (MOIYIIB), JOJDKEH 001a1aTh CIEeAYIOMIMMA KOMIIETCHIIAAMHU:

Hugp Pacmiudposka
KOMIIETeHIIUH npuodperaemMoil KOMIeTeHUHH
[K-2 CriocoOeH OCyIIecTBIATh TECTUPOBAHIE KOMIIOHEHTOB HH(OPMAIIMOHHBIX CHCTEM
[K-2.1 3HATH TEXHOJIOTUH TECTHPOBAHUS KOMIIOHEHTOB HH(POPMAITMOHHBIX CUCTEM
[K-2.2 YMeTh OCyIIeCTBIISITh TECTUPOBAHIE KOMIIOHEHTOB HH()OPMALMOHHBIX CUCTEM
[K-2.3 BianeTs ciocOOHOCTBIO OCYIIECTBIISATH TECTUPOBAHHE KOMIIOHEHTOB MH(OPMAIIHOHHBIX
crcTeM
TIK-5 CrtocoOeH IPUMEHATh CHCTEMHBIH MTOIX0/1 U MaTeMaTHISCKIe METOABI B (hopMann3aiiui

[PCIICHU MMPUKIIAHBIX 3a/1a4, B TOM YHCJIC MHTCIUICKTYaJIbHbIX

IIK-5.1 3HATH OCHOBBI CHCTEMHOTO noaxoJga 1 MaT€MaTHYCCKUX METOI0B B q)OpMaJ'II/ISaHI/II/I peaicHus
IIPUKJIAAHBIX 3a/1a4, B TOM YHUCJIC UHTCIUICKTYAJIbHbIX

IK-5.2 YMeTh MPUMEHSTh CUCTEMHBIN MOJIX0]1 U MaTeMaTHYECKHE METOABI B ()OpMaln3aliy peleHus
[IPUKJIaIHBIX 3a7a4, B TOM YMCJI€ HHTECIUIEKTYaIbHbIX

TIK-5.3 Braneth CHOCOOHOCTHIO MPUMEHATh CHUCTEMHBIA TOAXOJ M MaTEMaTHYCCKHE METONIbI B
hopManu3aIiy pelieHus IPUKIaIHBIX 3314, B TOM YHCJIC HHTCIUICKTYaIbHBIX

OO0yuaronuiicsi, OCBOUBLINN AUCIUIIUHY (MOIYJIB):

JlomkeH 3HaTh:

cucreMy mnporpammupoBanus Ha CH-++; npuHIWNB pa3paOOTKH TpOTpaMM; HPUHIMIEI aBTOHOMHOW W
KOMIUIEKCHOH OTJIAAKH U TECTUPOBAHHS MIPOTPAMM;

OCHOBBI CUCTEMHOTO MOJIX0/1a U MaTEMAaTHYECKUX METOAOB MpH MporpaMmupoBannu Ha CU++.

JloipKeH ymeTh:

pa3pabaTbIBaTh aNTOPUTMBI PEIICHUS WM MPOTPaMMHUPOBATh 3ajadyd 0OpabOTKH MaHHBIX B IPEIMETHOI
o0acTy, pa3pabaTeIBaTh MPOEKT TECTUPOBAHUS IPOTPAMMEBL;

MPUMEHATH METOJbI CUCTEMHOT'O MOAX0Ja U MaTEMATUICCKUX METOAOB IPH PECIICHUU MPUKIAJHBIX 3aJ1a4.

JlomxeH BlaneTh:
HaBBIKAMH OCYIIECTBICHUS TECTUPOBAHUS TIPOTPAMM;
HaBBIKAMH CHCTEMHOTO ITOIX0Ja U MaTeMaTHYECKIX METOIOB B (hOpMaNn3aIliy pelIeHUs IPUKIIaIHBIX 3a1ad.

2. Mecto qucuuminnel (MoayJsi) B ctpykrype OIIOII BO

JanHas pucrumumHa (Momynb) BKIodueHa B pasgen "B1.B.JIB.01.02 ducrummusabl (MOIynH)" OCHOBHOM
npogeccHoHaNbHOI 00pa3zoBaTenbHOM mporpammbl 09.03.03 "Ipuknamxas mapopmartuka ([IpukinamHas mHpOpMaTHKA B
9KOHOMHKE)" M OTHOCHTCS K JAWUCHUIUIMHAM IO BBIOOpY M YacTH, (OpPMHUpPYEeMOH YYacCTHHKAaMH 00pa3oBaTeNbHBIX
OTHOULIEHHH.

OcBauBaeTtcs Ha 2 Kypce B 4 cemecTpe.

3. O0beM AMCHUILUIMHBI (MOAYJIs]) B 3a4eTHBIX eIHHUIAX ¢ YKAa3aHHEM KOJMYECTBA YacCOB, BbIJAEJEHHBIX HA
KOHTAKTHYK) PadoTy 00ydYaromuxcsi ¢ mpenogaBarejeM (M0 BHAAM Y4eOHBIX 3aHATHI) U HA CAMOCTOSITEIbHYIO
padoty o0yuarommuxcst

OO0mast TPyAO0EMKOCTh TUCIMIDIHHBI COCTABISCT 4 3a4eTHBIX(bIe) enuani(bl) Ha 144 yaca(oB).

KonrakthHas pabora - 48 gaca(oB), B TOM uymcie JIeKIMH - 16 daca(oB), mpakTthdeckue 3aHsaTus - 0 daca(oB),
nabopatopHblie paboThI - 32 yaca(oB), KOHTPOJb CAMOCTOSATENBHOM paboThl - 0 yaca(oB).

CamocrostensHas pabota - 60 gaca(oB).

KonTtpoms (3a4ér / 3x3ameH) - 36 yaca(oB).




CDopMa MPOMEKYTOYHOI'O KOHTPOJISL AUCHUITIJIMHBI: 9K3aMCH B 4 CEMECTpPE.

4. Copep:kaHue IHCHMILUIMHBI (MOAYJIsl), CTPYKTYPHPOBaHHOe IO TemaM (pa3zejaM) ¢ YKa3aHHEM
OTBE/ICHHOI'0 HA HUX KOJHYeCTBa aKaJeMHUYeCKHX YaCOB U BU/I0B Y4eOHbIX 3aHATHI

4.1 CTpyKTYypa U TeMaTHYeCKHUi MJIAaH KOHTAKTHON U CaMOCTOSITeIbHOM PadoThI N0 AUCHUILIHHE (MOAYJIIO)
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Tema 1. TexHoMOTHS PabOTH B BU3yabHOH cpelie
1. |mporpammupoBanus. KomnonentHas mozaens. Mutepdeiicubie | 4 4 0 8 16
KOMIIOHEHTBI
Tema 2. O0paboTka TabanuHON nHbOpMarmu. ['padudeckue
2. [BozmoxHocTH cpeabl Borland C++. Pa6ora ¢ daitnamu. 4 4 0 8 14
O0paboTka coObITHIl. MBIIIb U KJIaBHATYypa
3 Tema 3. TexHOIOTHS TPOSKTUPOBAHUS IPUIIOKECHHUH. 4 4 0 8 14
" |B3auMoIcHICTBUAMU MPHIIOKCHUN C Oa3aMul JaHHBIX
4 Tema 4. ConpoBOXKJI€HHE MPOrPaMMHOIO MPOIYKTA. 4 4 0 8 16
" [[IpoekTHas AEATEIHHOCTH
Mtoro: 144 4. (u3 HUX 36 4. KOHTPOIIB) 16 0 32 60

4.2 CoaepkaHue JUCUMILIMHBI (MOIYJIs1)

Tema 1. Texnosorusi padorsl B BH3YaJbHOH cpeae mnporpammupoBanus. KomMmnoHeHTHasi Mojesb.
HNurepdeiicHble KOMIIOHEHTBI

Crpykrypa npoekra B C++. ®aiinbl npoekra, GpopMbl U Monyis. VHCIEKTOp OOBEKTOB M WHCIEKTOP CBOWCTB
00bekToB. Pexxum npoextrpoBanus nunrepdeiica. Komnonent ®opma. KoMmnoHeHTs! AJ1st BBOJa M BBIBOJIA aHHBIX: Label,
Edit, ListBox, ComboBox, CheckBox, RadioButton. Kommonenatr Button. Kommonentsr TrackBar, ScrollBar, UpDown,
DataTimerPicker.

Tema 2. O6paboTka Tadau4yHoii unpopmamuu. I'paduyeckue Bo3mMokHocTH cpeasl Borland C++. Padora c
paiinamu. O6padoTka co0bITHIL. MBIIIb M KIaBHATYpPA

OO6pabotka TabmmaHoi wHpopMmarmu. KommoneHT StringGrid. 3arpy3ka wn3zoOpakeHuWii B KOMIIOHEHT Image.
PucoBanmne ¢ momomnsio cBoiictB Canvas. Pabora ¢ (aiimoBoii cTpyKTypoil Ha ypOBHE OIEPAMOHHOW CHCTEMBI: MOWCK,
KOIIMPOBaHHUE, IEPEeUMEHOBaHNE U ynayieHne (aiyioB u nanok. Mblb 1 KnaBuatypa. [1opsaok HacTymeHus..

Tema 3. TexHoJ10rUsl NPOEKTUPOBAHMS NPUIIOKeHHI. B3anmMoaeiicTBUAMM NPUIOKeHUH ¢ 0a3aMM JaAHHBIX

ITocranoBka 3amaun. [loctpoeHne 0O0BEKTHON MOJETH MPUIIOKEHUS. BhIeaeHne THIIOBBIX COOBITUH /U OOBEKTOB.
Pazpabotka BusyanbHOrO MHTEpdeiica. Moaens AocTyna K 6azaM JaHHBIX U3 Cpelbl MporpaMMupoBaHus. KOMIOHEHTHI
JU1st paboThl ¢ TabIMIIaMU U 3anpocaMu. OuibTpanys AaHHbIX. BusyaibHoe 0TOOpaXkeHHe NaHHBIX Ha hopMe.

Tema 4. Conponome}me NMporpaMMHOIo nmpoaykKra. HpOeKTHaﬂ AeATECJIbHOCTD

JKM3HEHHBIA UK TPOrpaMMHOrO mpoxaykra. OpraHuzanus moMomiu: ¢aiia CHpaBKH, KOHTEKCTHAS ITOMOIIb.
Pa3zpaboTka WIpoBBIX W OOY4YalOIIMX NPWIOKEHUI B COOTBETCTBUM C WHIMBHIYaJIbHBIMH 3agaHusIMH. PazpaboTka
npwitoxkeHuit. Mcnonbp3oBanne xomnoHeHnTa Shape. I[loctupoenue rpadukoB u auarpamM B komnoHeHnTte Chart. Pabora c
TEKCTOBBIMH ¥ TUIN3UPOBaHHBIMH (aiinamu. Komnonent Memo. Komnonentst OpenDialog u SaveDialog.

5. TlepeyeHb Y4eOHO-MeTOAUYECKOr0 o0ecmeyeHHs JJIsl CaAMOCTOSITEIbHOIH padoThl o0yyalomuxcsi MO
JMCUMILIUHE (MOAYJII0)

CamocrosiTenpHasi paboTa OOYYAIONIMXCSl BBITONHACTCS MO 3aJaHUI0 M TPH METOJUYECKOM PYKOBOJICTBE
npenogasaTens, HO 0e3 ero HemocpeacTBeHHoro yuactus. CamocrosrtenbHas paboTa MojpasjersieTcss Ha
CaMOCTOSATENILHYIO PadOTy Ha ayAWTOPHBIX 3aHATHSX U HA BHEAYIUTOPHYIO CaMOCTOSTENIbHYIO padoTy. CamocTosTenbHas
pabora oOyyaronuxcs BKIIOYAeT KaK ITOJIHOCTBIO CAMOCTOSITENIbHOE OCBOCHHE OTAEIBHBIX TeM (Pa3/elioB) TUCLUILIMHEL,
TaKk W npopaboTKy TeM (pa3zienoB), OCBaMBAEMbIX BO BpeMs ayAUTOpPHOW paboThl. Bo Bpems caMocCTOSTENbHON paboTh
oOydJaromuecss 4YUTAlOT W KOHCHEKTUPYIOT y4YeOHYI0, HAay4YHYIO M CIPABOYHYIO JIMTEPaTypy, BBINOJHAIOT 3aJlaHus,



HanpaBJICHHbIC Ha 3aKPCIJICHUC 3HAHUH U OTpa6OTKy yMeHI/Iﬁ 1 HABLIKOB, TOTOBATCA K TCKYWIEMY U HNPOMCKYTOUYHOMY
KOHTPOJIIO IO JUCHUIIIIUHEC.

OpraHu3anus caMOCTOSTENEHON paboThl 00yJarOMMXCsl PEriaMEeHTUPYETCSI HOPMATHBHBIMU TOKYMEHTaMH, Y4eOHO-
METOIUYECKOI TUTEpaTypOr U 3NMEKTPOHHBIMU 00pa30BaTENbHBIME PECYPCAMH, BKIIFOYAS:

[Nopsinok opraHM3alii M OCYIIECTBJIEHHs 00pa30BaTENbHOM AEATENHHOCTH M0 00pa3oBaTeNbHBIM MpOrpaMMaM
BEICIIEr0 00Opa3oBaHMs — MporpaMMmaM OakajaBpuata, NPOTpaMMaM CIEIHAJINTETa, MPOrpaMMaM MarucTpaTypbl
(yTBepkIeHHBIN nprkazoM MUHHCTEpCTBa HayKd W BBICIIEro oOpasoBanus Poccuiickoit @exepannmu ot 6 ampens 2021
roma Ne 245).

YcraB  ¢enepanbHOrO  rocyJapcTBEHHOTO — aBTOHOMHOTO — oOpa3oBaTenbHOro — yupexxaeHus —"Kazanckuit
(ITpuBomxckuii) penepanbHbI yHUBEpCUTET"

[IpaBuna BHYTpPEHHETO pacmopsaka (heAepansbHOrO TOCYIapCTBEHHOTO aBTOHOMHOTO — 00pa3oBaTelbHOTO
yUpEeXIEeHUs BEICIIEro nmpodeccruoHanbHoro oopasosanus "Kazaunckuii (I1puBosnkckuil) dpenepaibHblil yHuBepcuTeT"

JlokansHble HOpMaTHBHBIE akThl Kasanckoro (IIpuBomkckoro) denepansHOro yHUBEpCUTETA

6. ®oH/1 OLICHOYHBIX CPECTB 110 AUCHHMILINHE (MOLYJII0)

®DOH/I OLEHOYHBIX CPEICTB IO AUCIUILTHHE (MOJIYIIO) BKIIOYAET OIICHOUHBIC MAaTCpHAIlbl, HAIMPABICHHBIC Ha
MPOBEPKY OCBOEHMSI KOMIIETEHIMI, B TOM YHCJIE 3HAHWW, YMEHUH U HaBBHIKOB. DOHJ OLIECHOYHBIX CPEACTB BKJIIOYAET
OLIEHOYHbIE CPEACTBA TEKYLIET0 KOHTPOJIA U OLIEHOYHbIE CPEACTBA IPOMEKYTOUHON aTTECTAllUHU.

B ¢onze o1eHOYHBIX CPEACTB COACPIKUTCS CIIeAyomIast HH(POPMAIIHS:

- COOTBETCTBHE KOMITCTCHITUI ITAHUPYEMBIM pe3yabTaTaM 0O0ydeHH [0 JUCIUIUINHE (MOIYIIO);
- KpUTEPHUH OIICHUBaHKsI C(HOPMUPOBAHHOCTH KOMITCTCHIIU,

- MEXaHU3M (POPMHUPOBAHUS OICHKH IO JUCIUILIHHE (MOIYIIIO);

- OIMCaHUe MOopsiiKa MPUMEHEHHSI U TIPOLEAYPhl OLIEHUBAHUS IS K&KIOTO OIEHOYHOTO CPEICTBRA;
- KPUTEPUH OLCHUBAHUS JJIs1 KAXKI0T0 OLIEHOYHOTO CPE/CTBA;

- COACPIKAaHUC ONLCHOYHBIX CPEACTB, BKJIIOYasd Tpe60BaHI/I)I, NpEABABIIACMBIC K NCHCTBUAM o6yqa}oumxc;1,
ACMOHCTPUPYCMBIM PE3YJIbTATAM, 3a1aHU PA3JIUMYHBIX THUIIOB.

®DOHJT OLIEHOYHBIX CPEJICTB MO TUCIHUILTHHE HaxoauTcs B [Ipunoskenuu 1 k mporpaMMe JUCIUILTAHBI (MOJIYITIO).

7. llepeyeHb JUTEPATYPbl, HEOOXOAMMOM JJIsl OCBOEHUS JUCUMIIMHBI (MOIYJI51)

OcBoeHne AMCHMIUIMHBI (MOAYJIS) MpeaIoyaraeT u3ydeHue ydeOHoW nurepaTypsl. Jluteparypa MOXeT OBITH
JOCTYITHA 00YYAIOMIMMCS B OTHOM U3 JIBYX BapHaHTOB (JINOO B 00OMX M3 HUX):

- B DJICKTPOHHOM BHJE - 4Yepe3 3JIEKTPOHHbIE OMOIMOTEYHBIE CHCTEMBl Ha OCHOBAaHHMHM 3aKITIOYeHHBIX KDY
JIOTOBOPOB C TIPaBo00IIagaTeNIsIMHu;

- B TIeYaTHOM Buje - B HayuHoii 6ubnuoreke Enabyxckoro uacturyra KOY. OOyuaromuecs: moaydarT yaeOHYO
JUTEepaTypy Ha abOHEMEHTE II0 YWTATeNbCKMM OMJIeTaM B COOTBETCTBHHM C TpaBWJIaMH Tonb30BaHus HaydHoii
OubINOTEKOH.

DNeKTPOHHbIE M3/IaHHsl JOCTYIHBI JUCTAaHIIMOHHO U3 JIOOOH TOYKH IPH BBEJACHUH OOYYAIOIIMMCSI CBOETO JIOTHHA
U Mapois OT JMYHOTO KaOWHeTa B cucrteMe "OIeKTpoHHBIH yHuBepcuteT'. Ilpn HMCIONB30BaHMM TNEYATHBIX H3TaHUN
OubnuoTeuHsld (GOHI JOMKEH OBbITh YKOMIUIEKTOBAaH MMM M3 pacuera He Menee 0,25 sk3eMmiuisipa Ha KakAoTo
oOydarorierocs U3 4ucia JIML, OJHOBPEMEHHO OCBANBAIONINX JIJAHHYIO AUCIUIUINHY

[lepeuens auTepaTypsl, HEOOXOOUMOW AJISI OCBOCHMS JAWCHMIUIMHBI (MOZyisi), Haxoautcst B [Ipunoxkennu 2 x
pabodeii mporpamme AUCHUILTHHBEL. OH MOIJIEKUT OOHOBICHHIO TPH HM3MEHEHHH YCIOBHH 1OroBopoB KDY ¢
npaBooONaaTeNsIMA JICKTPOHHBIX M3JaHWH W IIpH HM3MEHEHWH KoMmIuiekToBaHus (ounoB HayuHoit OubGmmorexu
Ena0yxckoro maCcTHTYTa KOV,

8. Ilepeyenb pecypcoB MH(OPMAIMOHHO-TEIeKOMMYHUKANMOHHOU ceTu 'UHTepHer", HEOOXOAUMBIX AJs
OCBOEHMSI JUCHUILTHHBI (MOAYJIs1)

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

OcHoBbI iporpammupoBanus Ha si3bike C/C++ - https://www.intuit.ru/studies/courses/43/43/info
IporpammupoBanue Ha sizsike C++ - https://www.intuit.ru/studies/courses/626/482/info
VYuebnuk no C++ - https://itproger.com/course/cpp

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

9. Meroanyeckue yKazaHus AJ1s1 00y4al0MXcsi 0 OCBOEHUIO TUCHUILTUHBI (MOAYJIsT)

Bua pador MeToanyeckue peKoMeHIaluu
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Bupn pador MeTtoanyecKkue peKOMeHIANUH

JIEKIUHU [lpn w3y4eHUM IUCLMIUIMHBI CHadajlla HEOOXOIMMO MO KaXJIOH TeMe JIEKUUH IPOYUTATh
PEKOMEHIIOBAaHHYIO JIUTEPAaTypy W COCTaBHTh KPAaTKUH KOHCIEKT OCHOBHBIX ITOJIOKECHUH,
TEPMHUHOB, CBEICHHH, TPEOYIOIINX 3allOMHHAHMSA W SIBIAIOMINXCS OCHOBOIIOJATAIOUIMMHU B 3TOH
TeME Ui OCBOCHHUS IOCIHECIYIOIMX TeM Kypca. Jlius pacmmpeHus 3HaHUS 1O AWCIMIUINHE
PEKOMEHIYETCSI HCIONb30BaTh MHTEpHET-pecypChl; MPOBOIUTE MOMCKH B PA3IMYHBIX CUCTEMAX H
UCTIONIB30BaTh MaTEPUaIIbl CAHTOB, PEKOMEHAOBAHHBIX IPETIOIaBATENICM.

nabopaTopHbIe Ilpy moaroToBke K J1aOOpPaTOPHBIM 3aHATHAM HEOOXOAMMO 3apaHee H3YyYHTh METOIMYECKHe

paboThI PEKOMEHAANNH TI0 eTo mpoBeneHnio. OOpaTuTh BHUMaHUE Ha [eNb Pa0OTHI, HA OCHOBHBIE BOIIPOCH
JUI TIOATOTOBKM K paboTe, HA CoAepikaHHe TeMbl paboThl. JlabopaTopHOE 3aHATHE NPOXOIWT B
BUIIe Jauajora, pa3dopa OCHOBHBIX BONPOCOB TeMBL Takxke 1a0bopaTOpHOE 3aHATHE MOXKET
NPOXOIUTh B BHJE ITOKA3a IPE3eHTalil, JeMOHCTPATHBHOTO MaTepHana (B 4aCTHOCTH ILIAKATOB,
craiiioB), KOTOpBIE CONMPOBOXKAAIOTCS Oecelol ImpemnojaBaTesst co cryqeHTaMu. CTYIEHT MOXKET
chaBath JaboparopHylo paboOTy B BHAe HamucaHus pedepara, IOJATOTOBKH  CIAHIOB,
Npe3eHTalMi U MOCIeYIOIIeH 3alnuThl ero, JIM00 MOXKET HalucaTh KOHCIIEKT B TETpPaI, OTBETUB
Ha BOIPOCHI MO 3a7aHHOM TeMe. OTBETH Ha BOIPOCHI MOYXKHO COIIPOBOK/IATh PUCYHKAMH, CXEMaMHU
U T.JI. C IPUBJICYCHUEM JJOTIOIHUTEIBHON JIUTEPATYPhl, KOTOPYIO CIEAYeT yKa3aTh.

€aMOCTOsI- OOy4arouuiicsi CaMOCTOSITENILHO OIPEJEISIET PEKUM CBOECH CaMOCTOATENBHOW paboThl U Mepy
TesbHas paboTta TpyJa, 3aTpPayuBacMOro Ha OBJAJEHUEC 3HAHUSAMU M YMEHUSAMHU IO JUCLUIUIMHE, BBIIOJIHAET
BHEAyIUTOPHYIO pPa0OTy 1O WHIMBHIyaJbHOMY IUIaHYy, B 3aBHCHMOCTH OT COOCTBEHHOM
MOJIrOTOBKH, OIO/KETa BPEMEHH U JIPYruX ycJIoBHH. ExxenHEeBHO 0Oy4arolMHCs JOMKEH YAETSTh
BBIIIOJTHEHHIO CaMOCTOSITENILHONH paboThl B cpeqHeM He MeHee 3 4vacoB. [lpu BbImonHEeHHH
CaMOCTOATENIFHOW paboThl o0ydJaromuiicss WMeeT MpaBo oOpamaTtbcs K IPEIoAaBaTeNio 3a
KOHCYJBTAIMEeH C IEIbI0 YTOYHEHUS 3aJaHus, (POPMBI KOHTPOJIS BBIITOJIHEHHOTO 3aJaHHS.

9K3aMEH 11 KOHTpOJIA yCBOCHHUS JAaHHOM JUCLMIUIMHBI IIPELyCMOTPEH 3K3aMEH, HA KOTOPOM CTYyIEHTaM
HEOOXOJMMO OTBETHTh Ha BOINPOCHI JK3aMEHAUMOHHBIX OuieroB. Ilpu oTBere Ha SK3aMeHe
HEOOXOANMO: TPOAYMaTh M YETKO M3JI0XKHTh MaTepHall; AaTh ONpPEAEICHHE OCHOBHBIX NMOHATHH;
JaTh KpaTKO€ ONKCaHKE ABICHUN; MPUBECTH NpuUMepsl. OTBET cleqyeT WIITIOCTPHPOBATh CXEMaMH,
PHCYHKaMH U rpaKaMu.

10. IlepeyeHbr WH(OPMAUMOHHBLIX TEXHOJIOTHil, MCHOJb3yeMBIX NPH OCYIIECTBJEHHH 00pa30BATEIbLHOIO
npouecca mo AMCHUIIMHEe (MOIYJI0), BKJIOYasi NepeyeHb NPOrPaMMHOr0 ofecneyeHMss U HMH(OPMAIMOHHBIX
CIPABOYHBIX cHCTeM (MPH HEOOXOAUMOCTH)

Ilepeuenp MHGOPMAIMOHHBIX TEXHOJOTHH, MCIIONB3YEMBIX MPHU OCYHIECTBICHHHM 00pa30BaTEIbHOIO Ipolecca Mo
JUCUMIUIMHE (MOAYJIIO), BKIIIOYAsi MEpeYeHb MPOTrpaMMHOro obecrieueHuss U MH()OPMALMOHHBIX CIIPABOYHBIX CHUCTEM,
npencrasieH B [punoxenun 3 k pabodeit mporpamMme JUCHUTUINHBL (MOAYJIA).

11. OnucaHue MaTepUAIbLHO-TEXHUYECKOI 0a3bl, HeOOXOAMMOWN /IJs1 OCylIecTBJIeHHs] 00pa30BaTeIbHOIO
npoiuecca no AMCUUIIMHE (MOAYJII0)

VYuebnast aymuropust Ne 60 (423600, Pecriyonuka Tarapcran, r. Enabyra, yn. Kasanckas, 1. 89) anst npoBeeHus
3aHATUH JIEKIUOHHOTO THIA, 3aHATHH CEMHUHAPCKOrO TUIMA, TPYNIOBBIX M WHIAMBHIYalIbHBIX KOHCYJNBTAILUH, TEKYLIETO
KOHTPOJISL ¥ TIPOMEXYTOUHON aTTeCTallly, MMOMEIICHHE ISl CaMOCTOSsTeNbHOH padoTel. KoMruiekT Mebenn (IocagouHbIX
mect) 29 mr. Komrutekt mebenu (rocamounsix MecT) s mpernonasatess 1 mr. Kommbrotepusiil kinace: Kommerotepsr intel
core i5 15 wr. Monutopsl ViewSonic 22d 15 wrT. [Ipoekrop EPSON EB-535W 1 wr. MuTepaktuBHas nocka 1QBoard
DVT TNOS82 1 wr. Tpubyna 1 mr. Konguuuonep 1 wr. Hacrennsie non ku 6 wr. lllkad aByxcrBopuaTslii ¢ nonkamu 1
mr. Beb-kamepa 1 mr. Brixom B VHTepHeT, BHYTPHUBY30BCKas KOMITBIOTEpHAs CETh, JOCTYH B 3JIEKTPOHHYIO
nHpOpMannoHHO-00pa3oBaTeNbHyI0 cpexy. Habop ydeOHO-HATSIAHBIX TOCOONH: KOMIUIEKT NMPE3eHTALNI B 3JICKTPOHHOM
(dhopmare To penogaBacMon AUCIUTITNHE 3-5 TIT.

12. CpeZICTBa aJjanTanvu npenojgaBanvus JUCHUINJIHHBI K HOTpeﬁHOCTﬂM oﬁyqaloumxcn HMHBAJINJ10B U JIMI C
OIrpaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbS

Ipu HE0OXOMUMOCTH B 00pa30BATENLHOM TMPOIECCE MPHUMEHSIOTCS CIEAYIOIIME METOAbBl W TEXHOJIOTHH,
obJieryaroniye BOCIPHUIATHE WHPOPMAIMU OOYUYAIOIUMHUCS MHBAIUIAMH U JIUIIAMH C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMHU
3JI0pOBBSI:

- CO3JaHME TEKCTOBOH BEpCHM JIIOOOTO HETEKCTOBOIO KOHTEHTA JUIi €ro BO3MOXHOIO NpeoOpa3oBaHUS B
aIbTepHAaTHBHBIE (POPMBI, YIOOHbIE IS PA3TUYHBIX IT0JIE30BATEICH;

- CO37aHHE KOHTEHTA, KOTOPHIH MOXKHO IPEACTAaBUTh B PA3NWYHBIX BUAAX 0€3 MOTepH AAHHBIX WIH CTPYKTYPEHI,




npeayCMOTpETL BO3MOXKHOCTDH MaCHITa6I/IpOBaHI/I$I TCKCTa H H306pa)K€HPII>i 0e3 MOTEepU KadeCTBa, IMPCAYCMOTPETH
AOCTYIHOCTD YIIPABJICHUS KOHTCHTOM C KJIaBUATYPhI;

- CO3/1aHME BO3MOKHOCTEH [T 00yJaroIMXCcsl BOCOPUHUMATh OJHY H Ty K€ HH()OPMALUIO U3 Pa3HbIX HCTOYHUKOB -
HarpuMmep, Tak, YTOOBI JIMIA C HapyLIICHUSIMH ClIyXa MOJydald WHQOpMalWio BU3yaJbHO, C HApyLICHUSMHU 3pPEHUS -
ayJauaabHo;

- TPUMEHEHHE TIPOTPAMMHBIX CpPEACTB, OOECIEYMBAIOIIMX BO3MOXKHOCTh OCBOCHHS HABBIKOB W yMEHHH,
(dbopMupyeMBIX AWCIMIUIMHON, 3a CYET aIbTEPHATHUBHBIX CIIOCOOOB, B TOM 4YHCJIE BHUPTYalbHBIX JabopaTropuil H
CHUMYJISIIIMOHHBIX TEXHOJIOTHH;

- TpPUMEHEHHE [UCTAaHIMOHHBIX O00pa30oBaTENBHBIX TEXHOJNOTHH JuIsd TMepenadyn WH(opManuy, OpraHU3aluu
pa3IHYHBIX (OPM HHTEPAKTUBHOW KOHTAaKTHOW pabOTHI 00ydaromierocs ¢ IperojaBaTelieM, B TOM 4YHCiIe BeOWHApOB,
KOTOpBbIe MOTYT OBITH HMCIHOJIB30BaHBI JJIs NPOBEICHUS BUPTYaJbHBIX JICKIHI C BO3MOXKHOCTBIO B3aHMMOJIEHCTBHS BCEX
YYaCTHUKOB TUCTAHIIMOHHOTO OOY4YEHUs, IIPOBEICHHS CEMHHAPOB, BRICTYIUICHUS C JAOKJIaJaMH U 3alIUTHl BBITOJHEHHBIX
padoT, MPOBEACHHS TPEHUHIOB, OPTaHU3ALUH KOJJIEKTHBHOM paboTHI;

-  HOPUMEHCHHUC JUCTAHIMOHHBIX 06pa30BaTeJ'H)HI>IX TEXHOJIOTUM IS Oopranmnzanuun (bOpM TCKYLICro U
MIPOMCIKYTOYHOT'O KOHTPOJIA;

- YBCIWYCHHUEC TMPOAOJLKUTCIBHOCTU CAa4Yu OGy‘IaIOHII/IMCH HWHBAJIUAOM UK JHUOOM C OIpaHUYCHHBIMU
BO3MOXHOCTSAMU 3J0POBbsA (l)OpM l'IpOMe)KyTO‘-IHOIjl aTTCCTAalluM 110 OTHOLICHUIO K yCTaHOBJ’IeHHOﬁ IPOAOJDKUTCIIBHOCTHU UX
caadu:

- TIPOAOJDKHUTENHHOCTH CIaud 3a4€Ta WM 9K3aMEHa, IIPOBOJMMOrO B NMMCHMEHHOH (opme, - He Oosee yem Ha 90
MUHYT;

- NPOAOJDKUTEIHHOCTH IOJTOTOBKH OOYYarolIerocsi K OTBETYy Ha 3a4€Te WM JK3aMeHe, NMPOBOIAMMOM B YCTHOM
¢dopwme, - He Oonee yem Ha 20 MUHYT;

- IPOJIOJDKUTENBEHOCTH BBICTYILICHHUS 00y4aroLIerocs py 3aluTe KypcoBoi paboThl - He OoJiee 4eM Ha 15 MHUHYT.

IIporpamma cocraBieHa B coorBercTBuH ¢ TpeboBanusiMu PI'OC BO u yd4eOHBIM IUTAHOM IO HAIMPABICHHIO
09.03.03 "Ipuknanuas uapopMaTrka" u npoduIo noAroToBky "[IpukianHas nHpopMATHKA B SKOHOMHUKE' .
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1. CooTBeTcTBHE KOMNIETCHIIHI JIAHUPYEMBIM Pe3yJ1bTaTaM 00y4YeHHs M0 JMCIHUIIIHHE

(MoyJ110)
Kox m naumenoBanue | UHaukaTopsl AocTH:KeHus] KoMmreTeHnmii | OueHoyHbIe cpeacTBa TeKylIero
KOMIIeTeHIIHU AJ151 AAHHOM AMCIMILIMHBI KOHTPOJISl M IIPOME:KYTOYHOI aTTecTalMu
[IK-2. Criocoben 3HaTh CHCTEMY IIPOTPaMMHUPOBAHUS Ha Texymiwii KOHTPOJb:
OCYILIECTBIISITh CU++; npuHIHIIEL pa3padOTKH IIPOrpamMM; JlabopaTopHBIE PabOTHI IO TEMaM
TECTUPOBAHUE [IPUHLIUIIBI ABTOHOMHON U KOMIUIEKCHOM Tema 1. TexHonorHst pabOTH B BU3yaIbHOI
KOMITOHEHTOB OTJIaAKH ¥ TECTUPOBAHHS IPOTPaAMM. cpeze nporpaMMmupoBanus. KommoneHTHas
MH()OpMAIMOHHBIX Mozenb. IHTepdericHbIe KOMITOHEHTHI
CHCTEM. YmeTs pa3padaTeiBaTh anropuTMel permreHus | Tema 2. O6paboTka TabIUIHON

Y IIPOrpaMMHpPOBATh 3a/1a4d 00padOTKH
JIaHHBIX B IIPEJMETHOI obJacTy,
pa3pabaThIBaTh MPOEKT TECTHPOBAHHMS
MPOTPaMMBI.

Bragers HaBBIKAMH OCYILECTBICHUS
TECTUPOBAHHS IIPOTPAMM.

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

Tema 4. ConpoBOXXICHHE TPOTPAMMHOTO
npoxykra. IIpoexTHas 1esITenbHOCTD

[IpomexxyTouHas aTTeCTaIU:
Oxzamen

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

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

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

BJ'Ia,I[eTB HaBbIKaMH CUCTCMHOT'O IIOAX0Ja 1
MAaTEMAaTUYCCKUX METOI0B B q)OpMaJ'II/ISaI_[I/II/I
pemIeHus NMpUKIaJHbIX 3a1a4.

Tekymuii KOHTPOJIb:

TectupoBaHue 1Mo Temam

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

Tema 4. ComnpoBoxIEHHE IPOrPaMMHOIO
npoaykta. [IpoexTHas nedATeNbHOCTD

IIpoMexyTouHas aTTecTallys:
Oxzamen

2. Kpurepuu oneHuBanus c(pOPMHPOBAHHOCTH KOMIIETCHIM I

Komner 3auTeHo He 3auTeno
eHI A Bbicokuii ypoBeHb CpenHuii ypoBeHb Hu3kuii ypoBeHb Hwuxe noporosoro
(oTJIM4YHO) (xopomo) (YAOBJ1€TBOPHUTEIbHO) YPOBHS
(86-100 6as10B) (71-85 6ansoB) (56-70 6annoB) (Hey10BJIETBOPUTEID
HO)
(0-55 pansioB)
1IK-2 3Haer cuctemy | 3HaeT cUCTeMy | 3HAET cUCTEMY He 3Haet cuctemy
MIpOrpaMMUPOBaHUS Ha | IpOrpaMMHUpPOBaHUS Ha | IpOrpaMMHUpOBaHUs Ha MIpOrpaMMHUpPOBaHUSA
CU++; npuHiunel | CU++; ocHoBHbIe | CH++; oTenbHbIe Ha CU++;
pa3paboTku NporpaMM; | IPHUHIUIIBI pa3paboTKu | MPUHITUIBI pa3pabOTKH TIPUHIUIIBI
MPUHIMIIBI ABTOHOMHOM U | Mporpamu; MPUHIUIIBI | IPOTPaMM, JOMyCKas pa3zpaboTku
KOMIUIEKCHOW OTJaJKU U | aBTOHOMHOM U | THIIUYHBIC OMIHOKA TIPU IIpOrpamu;
TECTUPOBAHHUS IPOTPaMM KOMIUIEKCHOW ~ OTJIQAKU U | OTBETE HAa BONPOC UIIU TIPUHLIAIIBI
TECTUPOBAHHUS IPOIPaMM peLIeHUH TOCTaBIEHHOM aBTOHOMHOM U
3a7a4u KOMIUIEKCHOM
OTJIAJIKU U
TECTUPOBAHUS
porpaMmm
Ywmeer paspabareiBaTh | YMeeT paspabareiBaTh | YMeeT paspabarteiBaTh | He ymeer
QITOPUTMBI  PEIIECHUS U | aJrOPUTMBI  PEIICHUS W | AITOPUTMBI pelIeHusT | | pa3pabaThiBaTh
MpOrpaMMHpOBATh 3aJlayd | MPOTPaMMHPOBATh  3aJa4M | MPOTPaMMMPOBATh 3aJa4M | aJTOPUTMBbI
00paboTKM  JaHHBIX B | 00paboTKH JTAHHBIX B | 06pabOTKM  JAaHHBIX B | pemIeHHs U




HpeMETHON obnactu, | mpeaAMEeTHOH obnactu, | mpeaMeTHON obmactu, | MporpaMMHpOBaTh
paspabaTbIBaTh MIPOEKT | pa3pabaTbIBaTh MPOEKT | pa3padaTbIBaTh MPOEKT | 3a7adu oOpaboTKH
TECTUPOBAHUS IPOTPAaMMBI | TECTHPOBAHUSI IPOTPAMMBI, | TECTUPOBAHHUS JTAaHHBIX B
JIOMyCKasl HE3HAYUTENBHBIE | MPOTPaMMBI, JIOIyCKast | MPEeAMETHOH
OmMOKH TIpH OTBETe HA | THINWYHbIE OIMMOKKM Tpu | obracT,
BONIPOC ~ WJIM  DEIICHHM | OTBETE HA BONPOC WM | pa3pabaThIBaTh
[IOCTABJIEHHOW 3aJ1auK pELIEHUH  TOCTaBJIEHHOM | NMPOEKT
3a7a4yn TECTUPOBAHUS
IPOrpamMMbl
Brnaneer HaBbIKaMHu | Bnaneer OocHOBHBIMU | Brageer otaenbHeIMU | He BJajeeT
OCYIIECTBIICHHS HaBBIKAMU OCYILECTBJICHHS | HABBIKAMU OCYILECTBJICHUS | HaBBIKAMH
TECTUPOBAHUSI POTPaMM TECTUPOBaHHUs  NPOTPaMM, | TECTUPOBAHMS TIPOTPaMM, | OCYIIECTBICHHS
JIONyCKasi HEe3HaYMTeNbHbIC | JAOITycKas TUIUYHBIE | TECTHPOBAHMUS
OMOKM TpH OTBETE Ha | OMIMOKM IpH OTBETE Ha | MPOrpamm
BONIPOC ~ WM  PEHICHUH | BOIPOC WIM  PEUICHUH

MOCTaBJICHHOM 3a1a4n

MOCTaBJIECHHON 3a1a4n

IIK-5

3HaeT OCHOBBI CHCTEMHOI'O

3HAaeT OCHOBBI CUCTEMHOI'O

3HaeT OCHOBBI CHCTEMHOTO

He 3HaeT ocHOBEI

noaxonaa u MOJXO0/a ¥ OTAENBHBIX MOJIX0/a ¥ OTAENBHBIX CUCTEMHOTO
MaTEMaTHYECKUX METOAOB | MaTEMATUYECKUX METOIOB MaTEMAaTUYECKUX METOAOB | MOAXOAA U
HIpU IPOrpaMMUPOBAHUN IpPH IPOrPaMMUPOBAHNU HAa | TIPU IPOrpaMMHUPOBAHUH MaTEMaTHYECKUX
Ha CU++ CU++, nonyckast Ha CU++, nonyckas METOJIOB IIPH
HE3HA4YMTENbHbIE OLINOKH THIUYHBIE OIIUOKHU MpH IPOrpaMMHUPOBAHUU
IIPY OTBETE HA BOIIPOC WU OTBETE Ha BONIPOC UJIU Ha CU++
pELIeHNU IOCTaBICHHOM pELICHUH [TOCTAaBICHHOU
3a1a4u 3a1a4u
‘YMeer IpUMeHATb METOAbl | YMEET IPUMEHSATh METO/bI YmMmeer npumensats Metogsl | He ymeer
CUCTEMHOI0 IIOAX01a U CUCTEMHOIO IIOAX01a U CUCTEMHOI'0 IIOX0Ja U pa3pabaTbIBaTh
MaTEMaTHYECKUX METONOB | OTHENIBHBIX OTJENBHBIX MPUMEHATh METOBI
IpPU PELICHUN MaTeMaTHYECKUX METOIOB MaTEMAaTUYECKUX METOAOB | CUCTEMHOIO
MPUKIIAJHBIX 337124 IPY PELICHUH NPUKIATHBIX | IPU PEIICHUH noaxonAa u
3ajad, JoMycKas MIPUKIIAJHBIX 337134, MaTEMaTHYECKUX
HE3HAYHUTENbHBIE OIINOKH JOITyCKasl TUIINYHEIE METOJIOB IIpH
IPH OTBETE HAa BOIIPOC UIH OLIMOKM IIPH OTBETE Ha pelIeHnH

peLIeHNU MOCTaBIECHHOMN
3a/1a4u

BOHpOC nin pemeHI/m
MMOCTaBJICHHOM 3aJ1a4u

MPUKJIAJHBIX 3a/1a4

Bnaneer HaBblkamu
CHUCTEMHOTI'0 TI0X0/1a
MaTeMaTHYECKUX METOI0B
B (hopmanuzanuu peneHus
MPUKJIAIHBIX 32139

Bnaneer HaBbIKamMu
CHCTEMHOIO MOAX0a U
OTACIIBHBIX
MAaTEMAaTHUYCCKHUX METOI0B B
(hopmanuzanumy pemeHus
MIPUKJIAIHBIX 33134,
JIOITyCKast HE3HAYNTEIEHBIS
OIUOKH MPH OTBETE HA
BOIIPOC WITH PEIICHUH
[IOCTaBJICHHON 3aJauu

Bunageer HaBbIKaMu
CHCTEMHOTO MOJX0/1a 1
OT/IENTBHBIX
MaTeMaTHYeCKUX METOIOB
B (popMasIM3aLny peLIeHus
NPHUKJIATHBIX 3313,
JOMyCKas THIIMYIHBIE
OIIMOKHY [PH OTBETE HA
BOIPOC WX PEIICHHN
MOCTABJICHHOM 3a/1a49H

He Braneer
HaBBIKAMH
CHCTEMHOT'O
MOJX0Ma U
MaTeMaTHYeCKHX
METOJIOB B
(dopmanu3anym
penieHns
NPUKIAIHBIX 3371249

3. PacnipenesieHue OLEeHOK 3a (pOpMBI TEKYIEr0o KOHTPOJISI H MIPOMEKYTOYHYIO aTTECTALUIO

4 cemectp:

Tekymuii KOHTPOJIb:
JlabopaTopHbIe pabOTHI IO TEMaM
Tema 1. Texnosorus paboTsl B BU3yalIbHOI cpeze nporpaMMmupoBanus. KommnonenTnas monens. MurepdeiicHbie
KOMIIOHEHTEI
Tema 2. O6paboTka Tabmuunoit nHGopmarmu. ['padpuyeckne Bozmoxxknoctu cpensbl Borland C++. PaboTa ¢ daiinamu.
O6paboTtka coOBITHI. MBIIB U KITaBHATYpa
Tema 3. TexHOTOTHS TPOSKTHPOBAHUS IPUIIOKESHNH. B3anMoaeicTBUSIME IPHUIIOKEHUH ¢ 6a3aMu JaHHBIX
Tema 4. ConpoBo/IeHHE IPOTPAMMHOTO POAYKTa. [IpoeKTHas IeATeIFHOCTh
MakcumasbHoe koiaudecTBo 0amios o bPC - 30.

TectupoBanue
Tema 1. Texuosorus paboThl B BU3yaJIbHOI cpeze nporpaMmupoBanus. Kommnonentras monens. MatepdeiicHbe
KOMIIOHEHTEI




Tema 2. O6paboTka Tadbmuuanoi nHGopmaruu. ['padpuyeckne Bo3moxkHoctr cpenbl Borland C++. PaboTa ¢ daiinamu.
OO6paboTka coObITHI. MBIIIL U KIaBUATYPA

Tema 3. TexHOIOTHS IPOSKTUPOBAHUS TIPHIIOKESHUN. B3anMoaeicTBHSMY MPHIIOKESHNN ¢ 0a3aMH TAHHBIX

Tema 4. ConpoBoxkIeHHE IPOTPAMMHOTO IPOIyKTa. [I[poekTHas 1eATeTFHOCTD

MaxkcumanbpHoe KomdecTBo OamioB o bPC - 20.

Uroro 30+20=50 Gawios

I[IpomMe:kyToUHAsI aTTeCTAINSA - SK3aMeH-50 0aIoB.

[IpomMexxyTouHass aTTeCTalMs MPOBOAUTCS TIOCIC 3aBEpINCHHsS M3Y4YCHHs TUCIHMIUIMHBI WM €€ 4YacTh B (opme,
OTpeNeIsIeMOil YUeOHBIM ITAHOM OOpa30BaTENLHOW MPOrpaMMBI C LENBI0 OICHUTh PabOTy O0YyYaromerocs, CTEIeHb
YCBOCHHS TEOPETHUECKHUX 3HAHUH, YPOBEHb CPOPMUPOBAHHOCTH KOMITETCHIHIA.

[IpenopaBaresb, MPUHUMAIOIIKA HK3aMeH oOeclednBaeT ClIydailHOe paclpe[esieHHe BapUaHTOB 3K3aMEHAIMOHHBIX
3aJ[aHUi MEXIy OOYYAaIOIIUMHUCS C TOMOIIBI0 OHIETOB W/HIM C MPUMEHEHHEM KOMIIBIOTEPHBIX TEXHOJIOTHIL; BIpaBe
3aJ1aBaTh 00y4aroIEMYyCs IOMONHUTENbHBIE BOIPOCHI U IaBaTh JOMOJHUTENbHBIC 33/IJaHUsI IOMHMO TeX, KOTOPhIE YKa3aHbI
B OmteTe.

Dk3aMeH NpPOBOIUTCS MO Ouieram. B kaxmoM Owiiere /1Ba OIECHOYHBIX CPEJCTBA: YCTHBIM WIIM MHUCHMEHHBIM OTBET Ha
BOMPOC U MPAKTHYCCKOE 3a/TaHUC.

VYCTHBIN WM nMcbMEHHBIH 0TBeT — 20 0ayuIoB.

[pakTryeckoe 3aganue — 30 6GaymuioB.

Hroro 20+30=50 6anios.

Oomiee KOMIeCcTBO OAIUIOB IO TUCIHUILIMHE 32 TEKYIIHH KOHTPOIb M MMPOMEXKYTOUHYIO aTTecTanuro: 50+50=100 6amios.

Bunae! orieHok:

Jns 3x3amena

86-100 — oTimuHO.

71-85 — xoporo.

56-70 — yIOBICTBOPHUTENBHO.
0-55 — HeyIOBIETBOPUTEIBHHO.

4. OueHo4YHbIE CPEICTBA, MOPSAOK UX IPUMEHEHHUS U KPUTEPUU OLlCHUBAHUS
4.1. OueHo4HbIe CPeACTBA TEKYLIEro KOHTPOJIA
4.1.1. JIaGopaTopHbie padoThI
Tema 1. TexHonOTHS PaOOTH B BU3yalIbHOI cpefe nmporpammupoBanusi. KomnoneHTHas monens. HTEpdeiicHbIe
KOMITOHCHTBI
Tema 2. O6padotka TabamuHOH HHGOpMarw. ["paduueckre Bo3moxkHOCTH cpepl Borland C++. Pabora ¢ ¢aitmamm.
O0paboTka coObITHil. MBIIIb U KJIaBHATYypa
Tema 3. TexHoJIOTHS TPOSKTUPOBAHHUS IPUIIOKEHHH. B3anMoieicTBUIME NPUIIOKEHUH ¢ 0a3aMu TaHHBIX
Tema 4. ConpoBoxieHHE TPOTPaAMMHOT0 NpoyKTa. [IpoeKTHas 1esTeIbHOCTD
4.1.1.1. llopsiaok npoBeIeHUsl.
JlaboparopHsle pabOTBI TPOBOJATCS B Yachl ayAUTOPHON paboTHI.

[epen BbIMONHEHNEM Ka)XJ0H pabOTHI CTYIEHTHI-0aKaIaBPhI JOIDKHBEI POopadoTaTh COOTBETCTBYIOIINI MaTepuall,
UCIIOJIb3Ysl KOHCTIEKThl TEOPETUUECKHUX 3aHATHH, IEPUOANYECKUE U3aHHs, y4eOHO-METOINYECKHEe TIOCOOUs U YIEOHUKH.
ITo OKOHYaHUU 3aHITUHN CTYICHTHI 0(OPMIIIOT OTYET IO KaXXKI0H padboTe, Co0oaast Ciaeayomyo Gopmy:

e HaumeHOBaHUE TEMBI;

e Ilenp paboTsr;

e 3amanue U cofiep>kKaHUE BHITIOTHEHHON paboTHI,
e [IucepMeHHBIE OTBETH HA KOHTPOJIBHBIE BOMPOCHI.
e  BrIiBozbI 10 IposienaHHOM padoTe.

e  CnHCOK HCIOJIB30BAHHBIX HCTOYHHUKOB.

4.1.1.2 Kpurepum oueHMBaHHUS
27-30 6a1J10B CTABUTCS, €CJIH 00yYAIOIIMIICS:



10.

11.

12.

13.

14.

15.

16.

IIpaBunbHO BBITIONHUI Bce 3agaHusA. [IpoleMOHCTpUpOBaNl BBICOKMU YpPOBEHb BIaJieHHUs MarepuaioM. [IposiBieHsb
MIPEBOCXOTHBIE CTIOCOOHOCTH MPUMEHSTh 3HAHHUS M YMEHHS K BBITOJIHEHHIO KOHKPETHBIX 3aIaHHH.

22-26 6aJ1J10B CTABUTCS, €CJIH 00yUYaloNIniics:

[IpaBWIbHO BBITOJHUI OOJBIIYI0 YacTh 3amaHuil. [IpUCYTCTBYIOT HE3HAYUTENbHbIC OIMMOKU. I[IpoaeMOHCTpHUpOBaH
XOpOIINH YpPOBEHb BIAACHUS MarephajoM. I[IposSBICHBI CpeiHWE CIIOCOOHOCTH NPUMEHATh 3HAHUS W YMEHHS K
BEITTOTHEHUIO KOHKPETHBIX 3a/IaHHH.

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

3amaHuss  BBINONHWI Oojiee dYeM  HamoJoBuUHY. [IpHCYTCTBYHOT cephEé3Hble  OIMOKH. [IpoaeMOHCTpHpOBaH
YIIOBJICTBOPUTEIBHBIA YPOBEHB BIaJICHHUS MaTepruaioM. [IposiBICHBI HU3KKHE CITIOCOOHOCTH MPUMEHSTh 3HAHHS M YMCHHUSI K
BBITIOJTHEHUIO KOHKPETHBIX 3a/IaHuM.

0-17 6a/1510B CTABHTCS, €CJIN 00YYAIONIUIACSI:

3ajaHus BBIIOJHWI MEHEe 4YeM HamoJoBUHY. [IpoJeMOHCTpUPOBaH HEYAOBIETBOPUTENLHBIM YPOBEHb BJaJICHUS
MaTtepuasoM. [IposiBIeHBI HEZOCTATOYHBIC CIIOCOOHOCTH INPHMEHSATh 3HAHWSA W yYMEHHUS K BBHIIOJIHEHHIO KOHKPETHBIX
3aaHAN.

4.1.1.3. Conep:xanue OLlECHOYHOI0 CPEACTBA

JlaGopaTopHas padora 1. J/IuHeiiHbIe NPOrpaMMsI
Hamummure mporpammy amnst pacdera no aByM (opmyiam. IIpenBapuTensHO MOATOTOBETE TECTOBBIE MPHMEPHI C
MOMOIIBIO KAIBKYJIATOpPA (PE3yIbTaThl BRIYKCICHHS TI0 00eHM (opMysaM JOJDKHBI coBmanarh). Mcnomb3yiite kimacc Math,
cofeprkamuii Maremarideckne GpyHknnn C++. MeToabl, OTCYTCTBYIOIINE B KIACCE, BRIPA3UTE YePe3 NMEIOIIHECS.
Bapuanmui 3a0anuii:

1 1 5
zy = cosa + sina + cos3a + sin 3a; Zz=Z—§Sin(§7T—8“)-
Z (m—1)Vm—(n—-1vn Vm —+/n
= ; Z, = ————.
Y Vmn+nm+m? —m z m
sin 2a + sin 5a — sin 3« .
Z; = - ; z, = 2sina.
cosa +1—2sin? 2a
sin 2a + sin 5a — sin 3«
Z, = ; z, = tg 3a.
cos @ — cos 3a + cos 5a
1
z;=1-— Zsin2 2a + cos 2a; z, = cos?a + cos* a.
a 5
zy =cosa + cos2a + cosba + cos7a; Zz=4C05—*Cos§a*cos4a.
_ 2(3 a) 2(11 +a) N
7z =cos® (gm— ) —cos®(m+ o ); z; = —-sin.
1
z, = cos*x +siny + Zsin2 2x — 1; z; = sin(y + x) *sin(y — x).
_ _ 2 _ (e — cin @2 _ _L,a—p
7z, = (cosa — cos ) — (sina — sin §)*; 7z, = —4sin * cos(a + f3).
T 5 3
z; = (sin (E + 3a)) /(1 —sin(3a — m)); z, = ctg (Zﬂ + Ea).
1—2sin’a . _1-tga
AT +sinza’ 2T 1+tga
_ sin4a cos2a — ot (3 )
A1+ cos4a 1+ cos2a’ n=cEgr )
_sina + cos(2f — a) _1+sin2p
Zl_cosa—sin(Z,B—a)' %2 = cos2fB
cosa + sina
A e Z, = tg2a + sec2a.
cosa — sina
2b+2VbZ -4 4o
= 2 .
VB —d+b+2 Vb +2
x24+2x -3+ (x+1DVx2-9 x+3
Zl ;

= ; Zy = .
x2—=2x—-3+(x—-1Vx2-9 2 x—3



J(Bm+2)2 —24m

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

Zyp = —Vvm.
1
Zzz—.
Va++v2
4 —q?
Z2= 2 .



JlaGopaTtopHas padoTa 2. Pa3BeTB.sI01IHecs] BBIYHCIANTENbHbIE POLIECCHI
3aganne. Beruucauts 3HaueHne pyHKIuH
Bapuanumut 3a0anuii:
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3aganmue 2. [lonagaHue TOYKHU B 3aIUITPUXOBAHHYIO 00J1aCTh

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

3aKpalleHHYI0 Ha PUCYHKE CePhIM [[BETOM. Pe3ynbTaThl paboThl IPOrpaMMBbl BBIBECTH B BUJIE TEKCTOBOI'O COOOIICHHS.
Bapuanmui 3a0anuii:

Ne Ob6nacTb No Ob6nactb

1
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JladopaTopHasi padoTa 3. Opranu3auus UKJI0B

3aganmne 1. Ta6imna 3HaveHnii pyHKIHUA

BrruncnuTe W BRIBECTH HA KpaH B BHUAE TAONHUIIEI 3HAYCHHS (QYyHKINH, 3aJaHHON rpadudeckd (cM. 3amaHue |
11a60paTopHOi paboThl 2), HA UHTEPBAIE OT Xuaq MO Xeoq C miarom dX. MHTepBam u miar 3ajath TakKuM 00pa3oM, YTOOBI
MIPOBEPUTH BCE BETBH MpOrpamMMbl. Tabiuiry cHaOauTh 3aroJ0BKOM H IIAITKOM.
3aganmne 2. Cepusi BBICTPEJIOB 110 MHIIIEHH

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

BBIUMCIIUTS W BBIBECTH HA 3KPaH B BUIC TaOJHIbI 3HAUCHUS (QDYHKIMH, 3aJaHHON ¢ moMonIpio psina Teitnopa, Ha
HHTEPBAIIE OT Xyaq 10 X € IATOM OX ¢ TOUYHOCTHIO €. TaONHIly CHAGMUTE 3aTOJIOBKOM U mIanmkoi. Kaskmast cTpoka TabamITst
JOJDKHA COZIepIKaTh 3HAYCHNE apryMEHTa, 3HaUCHNE QYHKIIUHN U KOJMYECTBO IIPOCYMMHIPOBAHHBIX YWICHOB Psa.
Bapuanmut 3a0anuii:

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

2. L had (—1)"x™ B X2 x3 x4
e —ZT 1—x+?—§ E_ -, x| < oo,
n=0
3. 2 X x2  x3  x*
e"=z—l—1+x+—+§+—+ |x|<oo.
n=0 '
4, e (—1)nam+t x2  x3 x4
Inx+1)= Y —————=x——F == — 4, —1<x <L
n(x+1) Tl T T3 T x
n=
5. | 1+ x , had x2n+1 , +x3+x5+ <1
n = = X B —_ , |x .
1—x 02n+1 3 5
n=
6. 2 x2 3
n(l—x) e <x+2+3+ ) <x<
7. . _n+i( 1)n+1 2n+1_n. +x3 x5 | |<1
arcctex =5 12 ST
n=
> t —”+§: O™« 1+ L N
arcex =7 L @n+ Dx? T 2 3x3 5x5 T X7
n=
9. 00 (_1)nx2n+1 3 x5 x7
arctg x Z 1 x 3+5 7+ |x|
n=0
10. E, 2ntl X3 5 7
arthx=zzn+1=x+?+—+—+ Jxl <1
n=0
11. = 1 1
SO S S SO S I
armx 0(2n+1)x2"+1 x+3x3+5x5+ I«
n=
arctex = 2 0(2n+1)x2"+1_ 2 x 3x3 5x° ’
n=
x < —1
13. w(_l)ann 4 46 8
—x? _ — 124 " T
e —Z - =1 x+2' TR [x] < o0
n=0
14. o (_1)nx2n x2 x4 x6
“’”:Z ool T atm e K<
n=0
15, sinx i(_l)ann x2  x*  x6 | <
— frd — — — — — o0
x  LCn+ D) TR



16. | _Zi G-t x—1+(x—1)3+(x—1)5+ oo
= L @n+ D+ D7 a1 3@+ D S+ 1) X
n=
17. o (x—1D™" x—1 (x—1)% (x—1)3 1
Inx = - x>
nx 0(x+1)x”+1 x + 2x? + 3x3 + x>2
n=

18. _ N\ DT x-1? G-1°
lnx—z m+D =@x-1)— > + R

n=0

0<x<?2.

19. 1% 3. (20 — 1) x 12+
arcsinx = x + Z =
n=1

2+4.2nx(2n+1)

x3  1%3%xx%> 1x3%x5%x’ 1%3*%5%x7x%x°

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

=x+

20. 1% 3..(2n — 1) * x2+1

V3
———|x+ -
arccos x = x 2%4..2n%(2n+1)

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

z +
=-—|x
2

[x] < 1.
JladopaTopHas pa6ora 4. I[Ipocreiimne Kiaaccol
Kaxnpiit pa3pabarbiBaeMblii KJIacC JOJDKEH, KaK IPABHUJIO, COJACPIKATH CICAYIOUINE SJIEMEHTHI: CKPBIThIC IO,
KOHCTPYKTOpBI C TapaMeTpaMu M 0Oe3 mapaMeTpoB, METOJbl, CBOWCTBAa. METOJbl U CBOWCTBA JOJDKHBI 00ECHeYHBaTh
HEMPOTHBOPCYUBBIH, MOJTHBIH, MUHUMANbHBIA U ymoOHBIH uHTEepdeiic kinacca. [Ipu BOSHUKHOBEHUH OIMHUOOK JIOJKHBI
BLI6paCLIBaTI>CSI HUCKIIIOYCHUA.

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

Onucath KJIacc, pPealn3yroluil ACCATUYHBIH CUETYMK, KOTOPBIA MOXKET YBEIHMYHBATH HJIM YMEHbBIIATH CBOE
3HAYCHUC HAa €AMHUIY B 3alaHHOM JIHaIlla3oHc. Hpe)lyCMOTpeTI) MHUIUATIN3AaUI0 CYETYMKA 3HAYCHUAMUA 110 YMOJYaHUIO U
MPOU3BOJILHBIMU 3HaueHHUsAMH. CUETUMK UMEET [[BAa METO/A: YBEIUYEHHS W YMEHBIICHHS, — U CBOWCTBO, MO3BOJISIONICE
TOJIYYHUTDb €TI0 TEKYHICEC COCTOAHUE. HpI/I BBIXO/JI€ 3a I'paHUIIbI JJUaria3oHa BI)I6paCI)IBaIOTC$[ HUCKIIFOUYCHUA.

Hanucats nporpaMmy, IeMOHCTPUPYIOIIYIO BCE pa3pab0TaHHbIE JIEMEHThI KITacca.

Bapuanumul 3a0anuii:

Bapuanr 1

OnucaTh Ki1ace «UBETHAsi TOUKay. J{Jis TOUKK 3aJat0TCsl KOOPAUHATHI U UBET. LIBET onmuChIBaeTCs ¢ IOMOIIBIO TpEX
COCTaBIISIIOMIUX (KpacHbBIH, 3eNeHbli, cuHuii). [IpenycMoTpeTs pa3audHble METOIbI MHUITHAN3AINN 00BEKTa ¢ MPOBEPKOU
JOMYCTUMOCTH 3HaueHUW. JlOmycTHMBIM JMana3oHOM il Kaxaod cocraBistouleil ssiusercs [0, 255]. B ciyuae
HEIOIYCTUMBIX 3HAYCHUH MMOJICH BRIOPACHIBAIOTCS HUCKIIIOUeHHs. ONMUCATh CBOWCTBA IS MOJYUYCHHS COCTOSIHHS 00BbEKTa U
METOJI U3BMEHEHUS LIBETA.

Hamucath nporpamMmy, 1eMOHCTPUPYIOIIYIO BCE pa3pabOTaHHBIE DIIEMEHTHI Kilacca.

Bapuanr 2

OnucaTh Kiace, peaju3yrolui MIeCTHAAIATEPUIHBIN CYETINK, KOTOPHIH MOXKET yBEJIMYUBATh WM YMEHBIIATH
CBO€ 3HAYEHHE Ha EAMHULY B 3aJaHHOM JAuanazoHe. [IpenycMoOTpeTh WHUIMAIW3ALMI0 CUETYMKA 3HAYEHUSIMHU IO
YMOJTYaHHIO W TPOU3BOJILHBIMY 3HAUEHUSIMU. CUETIYUK UMEET JIBa METOJA: YBEINICHHUS U YMEHBIIIEHUSI, — U CBOWCTBO,

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

Hanmcats nporpammy, TEMOHCTPUPYIOIIYIO BCEe pa3paOb0OTaHHBIC 3JIEMEHTHI Kiacca.

Bapuant 3

OnwmcaTe KJacC, MPEACTABISMIOIIMNA TPEYTONBHUK. [IpeaycMOTpeTh METOABI IS CO3AaHUS OOBEKTOB,
MepeMeIeHus] Ha TUIOCKOCTH, U3MEHEHHUs Pa3MepOB M BpAIICHUs Ha 3aJlaHHBIA yron. OmnucaTh CBOWCTBA I MOJYYCHUS
cocTostHUs 00beKTa. [Ipi HEBO3MOXKHOCTH IIOCTPOCHUS TPEYTOIBHUKA BRIOPACHIBACTCS HCKITFOUCHUE.

Hamucats mporpamMmy, I€MOHCTPUPYIONIYIO BCE pa3padOoTaHHBIC DJIIEMEHTHI Kilacca.



Bapuanr 4

[TocTpouTs omucaHue Kiiacca, COJEpIKalero MHGOPMAaIHMIO O MOYTOBOM ajpece opraHu3auuu. IIpemycMoTpers
BO3MOXKHOCTh Pa3feiIbHOTO M3MEHEHHsI COCTaBHBIX YacTell ajpeca M NMPOBEPKH JOIMYCTUMOCTH BBOAMMBIX 3HAa4UCHUH. B
cilyyae HeJJOIYCTHMBIX 3HAUCHUH 10JIel BHIOPAChIBAIOTCS NCKIIFOUSHHUSI.

Hanmcats nporpaMmy, TIEMOHCTPHPYIOIIYIO BCe pa3pab0TaHHBIE 3JIEMEHTHI Kilacca.

Bapuanr S

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

Hanmcats nporpaMmy, 1EMOHCTPHPYIOIIYIO BCe pa3pab0TaHHBIE 3JIEMEHTHI Kilacca.

Bapuant 6

CocTaBuTh ONHMCAHUE KJAacca IJIsl BEKTOPA, 3aJaHHOTO KOOPAMHATAMH €r0 KOHIIOB B TPEXMEPHOM IIPOCTPAHCTBE.
OOecrieunTh OMNEpaIy CIOXEHUs W BBIYUTAHUS BEKTOPOB C IOJYYEHHEM HOBOTO BEKTOpa (CyMMBI WJIM Pa3HOCTH),
BBIYHCIICHUS CKAJIIPHOTO MIPOU3BEACHNUS IBYX BEKTOPOB, IIMHBI BEKTOPA, KOCHHYCA yTIa MKy BEKTOPaMH.

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

Bapuanr 7

CocTaBUTh ONUCaHME KJacca MPSIMOYTOJIbHUKOB €O CTOPOHAMHM, NapaljelbHBIMH OCAM KOOpAMHAT.
[IpexycMoTpeTs BO3MOXKHOCTH IEPEMENICHHUS MPSMOYTOJIBHUKOB Ha IUIOCKOCTH, HM3MEHEHHE pa3MEpoB, IMOCTPOCHHE
HaUMCHBUICTO MPAMOYTOJIbHUKA, COACPIKALICTO [Ba 3aJaHHBIX IPAMOYIOJIbHHUKA, W IPAMOYTOJIbHUKA, ABJIAIOUICTOCA
o01meit gacTpio (epeceyeHneM) IByX MpSIMOYTOIbHUKOB.

Hamnucats nporpammy, JIEMOHCTPHPYIOIIYIO BCe pa3pabOTaHHBIE SJIEMEHTHI Klacca.

Bapuanr 8

CocTaBUTh ONHUCaHME KJacca A MpeAcTaBieHUs HaThl. [IpenycMoTpeTh BO3MOXKHOCTU YCTAHOBKH JaThl U
N3MEHEHHSI €€ OTHENbHBIX IOJICH (TOX, Mecsi, JI€Hb) C NMPOBEPKOW MOIMyCTUMOCTH BBOAMMBIX 3HaueHHH. B ciyuae
HEAOMYCTUMBIX 3HAQYCHHUH MoJeH BLI6paCLIBaIOTC§I HUCKJIIOUCHMU . COS[[aTI) MCTOAblI HU3MCHCHHsA JaThl Ha 3aJaHHOC
KOJIMYECTBO JHEH, MECAIIEB U JIET.

Hamnucatp nporpammy, JIEMOHCTPHPYIOIIYIO BCe pa3pabOTaHHBIE SJIEMEHTHI Klacca.

Bapuanr 9

CocTaBUTh ONMCAaHKE KJacca JJI IpeAcTaBlIeHus BpeMeHH. [IperycMoTpeTs BO3MOKHOCTH YCTAaHOBKH BPEMEHH U
N3MEHEHHS €r0 OTIENbHBIX IOJICH (Jac, MHHYTa, CEKyHAa) C NMIPOBEPKON MOIyCTHMOCTH BBOAMMBIX 3HaueHWil. B ciyuae
HEIOMMYCTUMBIX 3HAYCHHUH MoJIeH BI)I6paCI>IBaIOTC$[ HUCKJIIOUCHH. COSI[aTI) METOAbl U3MCHCHUSA BPECMCHHU Ha 3aJaHHOC
KOJINYECTBO 4aCOB, MUHYT U CEKYH]I.

HammcaTs nporpammy, IEMOHCTPUPYIOIIYIO BCE pa3paboTaHHBIE 3JIEMEHTHI Kacca.

Bapuant 10

CoCTaBUTh ONIUCAHKE KIIACCa MHOTOWIEHa BUia ax? + bx + c. [IperycMOTpeTh METO/Ibl, PEATIU3YIOIHE:

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

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

i BBIBOJI Ha 3KpaH OIMCAHU MHOTOWICHA.

HammcaTs nporpammy, IEMOHCTPUPYIONIYIO Bce pa3paboTaHHBIE 3JIEMEHTHI Kiacca.

Bapuanr 11

Omnmcats Kiacc, NPeICTaBJIAIONIMNA TpeyronbHuK. [IpeqycMoTpeTs METOIBI ATl CO31aHUsI O0BEKTOB, BEIYMCICHUS
IUTOIIAAN, TIEpUMETpa W TOYKH NepeceueHus MeawaH. OmmcaTth CBOWCTBA IS IOJNYYEHHUS cOCTOSHHA 0O0BekTa. I[lpm
HEBO3MOXXHOCTH IIOCTPOCHUS TPEYTOIbHNKA BBIOPACHIBACTCS HCKITFOUEHHE.

Hanucats nporpaMmy, IeMOHCTPUPYIOIIYIO Bce pa3paboTaHHBIE 3JIEMEHTHI Kilacca.

BapuanTt 12

Omnucarp Kjacc, NpeACTaBISIONMHA Kpyr. I[IpeaycMoTpers MeTOoabl Ul CO3/aHHMs OOBEKTOB, BBIUYMCIICHUS
IUTOIAAN KPyTa, UTMHBI OKPYXXHOCTH W TPOBEPKH MOMANaHMS 3aJlaHHON TOYKM BHYTph Kpyra. OmmcaTh CBOHCTBa IUis
TIOJIY4SHHSI COCTOSIHUSI 00BEKTa.

Hanmcats mporpammy, 1eMOHCTPUPYIOIIYIO BCE pa3paboTaHHBIE IEMEHTHI Kiacca.

Bapnant 13



Omnncatp Kiacc Ui paboThI CO CTPOKOH, MO3BOJIAIONIEH XPaHUTh TOJIBKO ABOMYHOE YHCIO M BBINOJHATH C HUM
apudmernyeckue omepauu. [IpexycMoTpeTs WHHIMAIM3ALMIO C IPOBEPKOH NOIYCTHMOCTH 3HadeHWil. B ciyuae
HEJIOITyCTUMBIX 3HAUECHHUHN BHIOPACHIBAIOTCS HCKIFOUCHNUS.

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

Bapuant 14

Onucarts Knacc Apodel — paloHaJIbHBIX YHCE, SBISIONIMXCS OTHOIIEHHEM JBYX LenblX yncel. [Ipegycmorpers
METO/IBI CIIOKEHUS, BBIYNTAHUS, YMHOXKECHHS U JEICHUS IPOOEH.

Hamnucats nporpammy, IEMOHCTPHPYIOIITYIO BCe pa3paboTaHHBIE 3JIEMEHTHI Kilacca.

Bapuanr 15

Onucatp Kiacc «dailn», conepkamuii cBeaeHuss 00 UMEHH, Aare co3jaHus W jumHe daina. [Ipexycmorpers
MHULMAIW3AlMI0 C TPOBEPKOW JONMYCTUMOCTM 3HadeHU mnosiel. B ciiyyae HeENONMyCTHUMBIX 3HAUeHMHM Monel
BhIOpackIBatoTCs uckimoueHus. Onucath MeTon nobaBiieHHsi MHGOpPMaMU B KoHel| (daiiia u cBOWMCTBA ISl MOJTY4EHHS
COCTOSIHUS (paiiia.

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

Bapuanr 16

Onucarh Kiacc «KOMHATa», COJEp)Kalluii CBEJCHUS O MeTpake, BBICOTE MOTOJKOB M KOJMYECTBE OKOH.
[MpexycMoTpeTs MHUIMANM3AIMIO C MPOBEPKOH JOIMYCTHMOCTH 3HA4EHHH mojied. B ciaydae HEZOMyCTHMBIX 3HAYCHUH
noJiei BLI6paCI)IBaIOTC)I uckmouenusd. OmnucaTh MCTOAbI BBIYMCICHUA IUIOIIAAW H 061,eMa KOMHATBl M CBOMCTBa JUIA
MIOJTYYSHHSI COCTOSIHUSI 00BEKTa.

Hamnucats nporpammy, JIEMOHCTPHPYIOIIYIO BCe pa3pabOTaHHBIE SJIEMEHTHI Klacca.

Bapuanr 17

Onucate Kiacc, NPENCTABIAIONINN HeIWHEHHOoe ypaBHeHHe Buaa ax — cos(x) = 0. Omucate MeTO,
BBIUNCIIAIONINN pEIIeHHe TOr0 YpaBHEHHs Ha 3aJaHHOM HHTEpBaje METOIOM JelieHHsa mHomoiaM (cM. pasmen «Lluxi c
napamerpoM for») m BIOpachIBarOIIM HCKIIOYECHHE B CiIy4ae OTCYTCTBHS KOpHsA. Omucath CBOWCTBA Ul ITOJYYCHHUS
COCTOSTHHSI O0BEKTA.

Hanmcats nporpaMmy, IeMOHCTPHPYIOIIYIO Bce pa3paO0TaHHBIE 3JIEMEHTHI Kilacca.

Bapuanr 18

OnucaTh Kiacc, TNpeACTaBIAIOMMI KBajApaTHOe ypaBHeHMe Buaa ax?+ bx+c¢=0. OnucaTb MeToJ,
BBIYHCIISIONIMN PEIIEHHE 3TOTO0 YPAaBHEHUsI M BHIOPACHIBAIOIIMI HMCKIIOYEHHE B Cllydae OTCYTCTBUS KopHed. Omucath
CBOMCTBA JUISL OJTyYCHHUS COCTOSIHUSI 00BEKTa.

HammcaTs nporpammy, IEMOHCTPUPYIOIIYIO BCE pa3pabOTaHHBIE 3JIEMEHTHI Kiacca.

Bapuanr 19

OmnmcaTh KJIacc «IpOLEccopy, COAEpKAIUi CBEICHHUA, O MapKe, TAKTOBOH 4acToTe, 00beMe K3IIa U CTOMMOCTH.
[MpexycMoTpeTs MHUIMANM3AIMIO C MPOBEPKOH JOIMYCTHMOCTH 3HAa4e€HHH mojied. B ciydae HEJONMyCTHMBIX 3HAYECHUH
noJiei BLI6paCLIBaIOTC$[ uckiodenus. OnucaTh CBOMCTBA JJI IOJTYUYCHHSA COCTOSAHUS o0beKTa.

Omnucatp KIacc «MaTepUHCKas IJIaTa, BKIIOYAIOMIMN KJIACC «IIPOLECCOp» U 00BEM yCTaHOBJICHHON ONEepaTHBHOMN
namaTi. [IpenycMoTpeTs MHUIMAIM3alMI0 C MPOBEPKOH JOIMYyCTUMOCTH 3HAYeHWH mosii obbeMa mamsaTth. B cioydae
HEJIOITyCTUMBIX 3HAUEHHH 1101151 BEIOpachIBaeTcs nckioyeHue. OnucaTh CBOWCTBA JUIS HOIYUSHHSI COCTOSHUS 00BEKTa.

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

JladopaTopHasi pa6oTa 5. OgHOMepHbIe MACCUBBI

3aganmne.
B OJIHOMepHOM MacCCHBE, COCTOAIICM U3 N BEIIECTBEHHBIX OJICMCHTOB, BBIYUCIINTD.
a CYMMY TOJIOKUTEJIbHBIX 3JIEMEHTOB MacCHBa,
D l'IpOPI3Be)IeHI/Ie 9JICMCHTOB MAacCCHBA, paCl'IOJ'IO)KeHHBIX Me>1<)1y MAaKCHUMAJIBHBIM I10 MO}IyH}O u

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



YHOpAA0YUTS 3JIEMEHTHI MAacCHBA MO BO3PACTAHUIO.

Bapuanr 2

B omHOMEpHOM MaccUBE, COCTOAIIEM M3 N BEIIECTBECHHBIX JIEMEHTOB, BBIYHCIINTD:

MIPON3BEICHUE NTOJIOKUTETIBHBIX YIEMEHTOB MAaCCHBA;

CYMMY 3JIEMEHTOB MACCHBa, PACIIOI0KEHHBIX O MUHIMAIBHOTO 3JIEMEHTA.

VYHopsiIounTh MO0 BO3PACTaHUIO OTAEIBHO BJIEMEHTHI, CTOAIIME HAa YETHBIX MECTaX, U JJIEMEHTHI, CTOAIINE Ha

HCYCTHBIX MECTax.

Bapunant 3

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

MPOM3BE/ICHUE YIEMEHTOB MACCHBA C YETHBIMU HOMEpaMU;

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

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

Bapuanr 4

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

CYMMY 3JIEMEHTOB MacCHBa C HEYETHBIMU HOMEPAMU;

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

Bapuanr S

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

MaKCHUMaJIbHBIN 3JIEMEHT MacCHUBa;

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

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

OCBO6OZ[I/IBH.H/ICC$[ B KOHIIC MaCCHUBA 3JICMCHTLI 3aIlI0JIHUTh HYJISIMU.

Bapuant 6

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

MHHUMAJIbHBIN 3JIEMEHT MacCHBa;

CYMMY 3JIEMEHTOB MacCHBA, PACIIOI0KEHHBIX MEKTy HEPBBIM H IIOCIICAHIM IOJIOKUTSILHBIMH dJIEMEHTAMH.
[IpeoOpa3oBaTh MacCHB TaKUM OOpa3oM, YTOOBI CHauaja pacloiarajiuch BCE 3JIEMEHTHI, PaBHBIC HYIIO, a OTOM

— BCC OCTaJIbHBIC.

Bapuanr 7

B omHOMEpHOM MaccHBe, COCTOSAIIEM M3 N [EOYUCICHHBIX 3JIEMEHTOB, BHIYNCIIHUTH!

HOMEP MaKCHMaJIbHOT'O 3JIEMEHTa MacCUBa;

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

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

Bapuant 8

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

HOMEp MUHMMAJILHOTO JJIEMEHTa MacCHBa;

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

MPEBLIIACT €ANHUIY, 4 TIOTOM — BCC OCTAJIbHBIC.

Bapuant 9

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

MaKCHMAJIbHBIN 110 MOJYJIIO JIEMEHT MacCHBa;

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

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

MHUHUMAJIBHBIN 110 MOJIYJIIO 3JIEMEHT MacCHBa;

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



IIpeobpa3oBaTh MaccuB TakKUM 00pa3oM, YTOOBI B TIEPBOW €T0 MOJIOBHHE PACIIONIATAINCh 3JICMEHTHI, CTOSBIINE B
YETHBIX MMO3ULHUAX, & BO BTOPOW MOJOBUHE — DJIEMEHTBI, CTOSIBLINE B HEYETHBIX MO3ULIUSAX.

Bapuanr 11
B onHOMeEpHOM MaccuBe, COCTOSIIEM U3 N BEIIECTBEHHBIX 3JIEMEHTOB, BRIYUCIUTD:
a HOMEP MUHHMAJILHOTO MO MOAYJIIO 3JIEMEHTa MacCHBa;
a CyMMy MOJyJIeH 3IeMEHTOB MacCHBa, PacloIOKEHHBIX MOCIIE IEPBOro OTPHLIATEIILHOTO HJIEMEHTA.

CxaTb MacCHB, yIOAlMB W3 HETO0 BCE DIICMEHTHI, BEJMYMHA KOTOPBIX HAXOOWTCS B HHTepBane [a, b].
OcBoOOMBIIIHECS B KOHIIE MAaCCHBa 3JICMECHTHI 3aMIOJHHUTh HYJISIMH.

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

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

— BCC ITOJIOKHUTCIIbHBIC (3H6M6HTI)I, PaBHBLIC HYJIIO, CUUTATh HOHO)KI/ITeHI)HI)IMI/I).

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

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

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

a KOJIMYECTBO TOJIOKUTENNBHBIX AJIEMEHTOB MacCHBa;

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

Hpeo6pa30BaTL MacCCHB TaKUM 06pa30M, 4yTOOBI CHaYaja pacnogarajucb BCC 3JICMCHTHI, Lej1asd YaCTb KOTOPbIX HE
MPEBBIIACT €AMHUIY, 4 TIOTOM — BCC OCTAJIbHBIC.

Bapunant 18
B OIHOMEPHOM MACCHUBE, COCTOAIIEM M3 N BEIIECTBCHHBIX 3JIECMEHTOB, BEIYUCIINTD!:
a KOJIMYECTBO AJIEMEHTOB MaccuBa, MeHbInX C;
a CYMMY LIEJIBIX YaCTeH 3JIEMEHTOB MacCHBa, PACIIOJIOKECHHBIX MOCIIE MTOCIEAHETO0 OTPULIATEIBHOTO JIEMEHTA.

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

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

H3meHuTh MOpAAOK CJICAOBAHUA 3JICMCHTOB B MACCHUBC Ha 06paTHBIﬁ.



JladopaTopHasi pa6oTa 6. JIByMepHbIe MACCHBBI
3amanme.
Jana mpsamoyrompHas wmarpuna. OmnpemenwuTs cpenHee apu(METHIECKOE €€ JIEMEHTOB W KOJIHYECTBO
MTOJIOXKUTEIIBHBIX 3JICMCHTOB B KaXJIOH CTPOKE.
Bapuanumul 3a0anuii:

Bapuanr 1
[laHa nenovuncneHHas NpsiMOyroyibHast MaTpuma. ONpenennTh:

a KOJINYECTBO CTPOK, HE COAEPIKAIMX HU OJHOTO HYJIEBOTO JIEMEHTA;

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

JlaHa nenodncneHHas npsIMOyroyibHas MaTpruna. ONpeaenuTs KOJIMIECTBO CTONIONOB, HE COACPIKAINX HI OJXHOTO
HYJICBOTO 3JIEMEHTA.

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

Bapuant 3
JlaHa nenovncneHHas NpsiMOyroyibHast MaTpuna. OnpenenuTs:
a KOJIMYECTBO CTOJIOLIOB, COAEPIKALINX XOTS ObI OJIMH HYJIEBOH 3JIEMEHT;
D HOMCEp CTPOKHU, B KOTOpOﬁ HaxXoJUTCsA caMas IJIMHHas CCpUsl OAUHAKOBBIX 3JICMCHTOB.
Bapuanr 4
Jlana nienouncneHHas kBajapaTHas MaTpua. OnpeneiauTs:
a MPOU3BEACHHE 3JIEMEHTOB B TEX CTPOKAX, KOTOPHIE HE COJEPKaT OTPUIATEIILHBIX 3JIEMEHTOB,;
D MAaKCUMYM CpCu CyMM BJICMCHTOB HHaFOHaHeﬁ, napajajieJIbHbIX rJIaBHOM AvaroHajnu MaTpulibl.
Bapuanr 5
Jlana nienouncneHHas kBajapaTHas MaTpuna. Onpeneiaurs:
a CyMMY 3JIEMEHTOB B T€X CTOJIOIIaX, KOTOpPBIE HE COJIEPKAT OTPHLATEIBHBIX JICMEHTOB;
a MUHHMYM CpEId CyMM MOJyJIeH 3JIeMEHTOB AUaroHajei, napanieabHbIX MOO0YHOMN TuaroHaIu MaTpHUIbL.
Bapuanr 6
JlaHa nenoyncneHHas NpsiMOyroyibHast Matpua. OnpenenuTs:
a CYMMY 3JIEMEHTOB B T€X CTPOKax, KOTOPBIE COJIEPKAT XOTsI ObI OIMH OTPUIATEIILHBIH HJIEMEHT;
Q HOMeEpa CTPOK M CTOJIOIOB BCEX CEIOBBIX TOUEK MATPHIIHI.
MNPUMEYAHUE

ManI/II_Ia A nmeer CCAJIOBYIO TOYKY A;;ecm Aij SBJIIETCS MUHAMAIBHBIM JJIEMEHTOM B i-if CTPOKC U MaKCUMaJIbHbIM — B

ij>
j-M cToJI011€.

Bapuanr 7

Jnst 3agaHHON MaTpHIBI pa3MepoM 8 X 8 HaWTH Takue K, MpH KOTOPBIX K- cTpoka MaTpHLBI coBmazaer ¢ K-m
CTONIOIOM.

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

Bapuant 8

XapakTepuCTHKOM cTONONA [EeNOYNCICHHOW MaTpHIlbl HA30BEM CyMMY MOIYJIEH €ro OTpHIATEeNbHBIX HEYETHBIX
aneMeHTOoB. [lepecTaBiisas cTONOIBI 3aJaHHON MAaTPHIIBI, PACIIONOXKHUTH X B COOTBETCTBHH C POCTOM XapaKTEPUCTHUK.

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

Bapuant 9

Cocensamu snemenTa A;; B MaTpulle Ha30BeM SJEMEHTBI Ay, tne i — 1<k <i+1,j-1<1<j+1,(k1]) #
(i,)). Onepawust criia)xuBaHUs MATPUIIBI JaeT HOBYIO MAaTPHUILy TOTO XK€ pa3Mepa, Kax/blil 2IEMEHT KOTOPOH MOJIydaeTcs
KaK cpefHee apu(pMETHIECKOe HMEIOIIUXCS COCEIeH COOTBETCTBYIOIIETO JJIEMEHTAa HCXOIHOW MaTpuisl. IlocTpouts
pe3yNbTaT CrIIAXKNBaHMS 3aJaHHON BENIeCTBEHHON MaTpHibl pasmepom 10 X 10.

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

Bapuant 10

OJeMeHT MAaTpHIBl HA3bIBAECTCS JIOKAIBHBIM MHHHMYMOM, €CIH OH CTPOTO MEHBIIE BCEX MMEIOIMMXCS Y HEro
coceneil (ormpeneneHne COCeJHUX 3JIEMEHTOB cM. B BapuaHTe 9). IlopcunmTarh KOJIMYECTBO JIOKAJIBHBIX MHHHUMYMOB
3aJiaHHOl MaTpuiibl pazmepom 10 X 10.



Haiitn cymmy Mopysiel 371eMEHTOB, pacIioJIOKEHHBIX BBIIIE TIaBHOM AMAaroHaH.

Bapuanr 11

KoadpduumenTsl cucTeMpl JIHHEHHBIX ypaBHEHWH 3aJaHBl B BHAE MNPAMOYroNbHOW MaTpuipl. C MOMOIIBIO
JOIYCTUMBIX TIPpe0Opa3oBaHuil PUBECTH CUCTEMY K TPEYTOJIEHOMY BHUIY.

Haiiti konmaecTBO CTPOK, cpetHee apru(pMETHIECKOE 3TIEMEHTOB KOTOPBIX MEHBINE 3aJaHHON BEITMIHMHBI.

Bapuant 12

YIIOTHATH 33JaHHYIO MaTPUILy, yAAJsisl U3 Hee CTPOKH U CTOJOIIBI, 3aII0JIHEHHBIC HYJISIMU.

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

Bapuant 13

OcCymiecTBUTh IUKJINYECKUN CABUT JIEMEHTOB MPSIMOYTOJBHOM MaTpHIBl Ha N 3JEMEHTOB BIPAaBO WM BHU3 (B
3aBHCHUMOCTH OT BBEJICHHOTO PEKMMa), N MOXKET OBITH OOJIbIIE KOJTMYECTBA YIIEMEHTOB B CTPOKE HIIH CTOJIOIIE.

Bapuanr 14

OcCymecTBUTh NUKIMYECKUN COBUT AJIEMEHTOB KBaJIPAaTHOW MAaTpPHUIlBI pazMepoM M X N BmpaBo Ha k 3ieMeHTOB
TaKUM 00pa3oM: 3JIEMEHTHI NEPBON CTPOKM CIBUTAIOTCS B MOCIEAHUH CTOIOEI CBEPXY BHM3, U3 HETO — B IOCIIETHIOIO
CTPOKY CIIpaBa HalleBO, U3 Hee — B IEPBBIH CTOJIOEL CHHM3Y BBEpX, U3 HEr0O — B IIEPBYIO CTPOKY; JUIS OCTaJIbHBIX
3JIEMEHTOB — aHAJIOTHIHO.

Bapuant 15

[lana nenounciaeHHas IpsMOyroybHas MaTpua. OnpenenuTs HoMep MEPBOToO U3 CTOJIONOB, COAEPIKALIUX XOTS OBl
OJIUH HYJIEBOU 3JIEMEHT.

XapaKTepUCTHKON CTPOKH LEJIOYHCICHHON MaTpHIBl HAa30BEM CYMMY €€ OTPHIIATEIbHBIX YETHBIX 3JIEMCHTOB.
IlepecTaBinsis CTPOKH 3aJaHHOM MaTPHIIbI, PACTIONIOKUThH UX B COOTBETCTBUU C YOBIBAHUEM XapaKTEPUCTHUK.

Bapuanr 16

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

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

Bapuanr 17

[TyTem mepecTaHOBKH 3JI€MEHTOB KBaZpPATHON BEIIECTBEHHOW MAaTPHIIBI JOOUTHCS TOTO, YTOOBI €€ MaKCHMalIbHBINA
9JIEMEHT HaXOJWJICS B JIEBOM BEPXHEM YTIIy, CIECIYIONIMMA M0 BETUYMHE — B MO3ULIKU (2, 2), CIIEAYIONUHI M0 BEIUYUHE —
B no3unuu (3, 3) u T. 1., 3aII0JIHUB TAKMM 00Pa3oM BCIO TJIABHYIO THAarOHAIIb.

HaiiTu HOMEp NepBOii U3 CTPOK, HE COAEPIKAIIMUX HU OQHOIO MOJIOKUTEIBHOIO JIEMEHTA.

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

Matpuiia A uMeeT CelIoBY0 TOUKy A;j.ecimu A;j ABISETCS MHHHMAIbHBIM 3JIEMEHTOM B I-if CcTpoke u

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

Bapuanr 1



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

Bapuanr 2

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

Bapunant 3

Hammcate nmporpamMmy, KOTOpasi CIMTBHIBAET TEKCT W3 (aiiyia ¥ BBIBOJUT HAa 3KPaH TONBKO CTPOKH, COZIEpIKaIHe
JIBy3HA4YHbIE YHCTA.

Bapuanr 4

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

Bapuanr S

Hanmcats nporpaMmy, KOTOpasi CYMTBIBACT TEKCT U3 (haiiia 1 BRIBOAWT €TI0 HA 3KPaH, MEHSSI MECTAMU KayKAbIC B
COCEJTHHX CJIOBA.

Bapuanr 6

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

Bapuanr 7

Hanmcate mporpaMMy, KOTOpasi CUMTBIBAET TEKCT U3 (paiina M ONpeemsieT, CKOJIbKO B HEM CJIOB, COCTOSIIUX HE
Ooiiee 4eM M3 YeThIpeXx OYKB.

Bapuanr 8

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

Bapuant 9

Hammcate mporpaMmy, KOTOpasi CUMTHIBAa€T TEKCT W3 (haiila W BBIBOAWT Ha HKPaH TOJNBKO IPEATIOKEHHS,
COCTOSILIUE U3 387AHHOTO KOJIMYECTBA CIIOB.

Bapuanr 10

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

Bapuanr 11

Hanmcates nporpaMMy, KoTopasi CHMTBIBAET TEKCT U3 (paiiia ¥ BEIBOAMUT HA HKPAH TOJBKO CTPOKHU, HE COAEpIKalIre
JIBY3HAYHBIX YHCEIL.

Bapuanr 12

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

Bapuant 13

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

Bapuanr 14

Hamnucats nporpammy, KOTOpasi CYMTHIBAET TEKCT U3 (hailyia U BBIBOJUT €ro Ha 3KpaH, 3aMeHuB udpst ot 0 10 9
CIIOBaMH «HOJIbY», KOAHHY, ..., «IE€BATbY», HAUMHAS KaXI0€ MPEUI0KEHHE C HOBOU CTPOKH.

Bapuant 15

Hanucare mporpammy, KoTopas CUMTBHIBAET TEKCT M3 (pailina, HAXOAUT camoe JJIMHHOE CIIOBO W OIpEAeIseT,
CKOJIBKO pa3 OHO BCTPETHIIOCH B TEKCTE.

Bapuant 16

Hanmcats mporpammy, KOTopasi CYMTHIBae€T TEKCT W3 (aiiia M BEIBOAWT HA SKPaH CHavaja BONPOCHUTEIBHEBIC, a
3aTeM BOCKIMLATEIbHBIE MPEIT0KEHUS.

Bapuant 17

Hanucare mporpammy, KOTOpasi CUMTHIBACT TEKCT M3 (hailla M BBIBOAUT €r0 Ha D5KpaH, IOCIE KaXKI0ro
MIPeATI0KEHHs 100aBIIsis, CKOJIBKO pa3 BCTPETHIOCH B HEM BBEJCHHOE C KIIaBUATYPHI CIOBO.

Bapunant 18



Hammcate mporpaMmy, KOTOpasi CUMTBIBAET TEKCT U3 (pailla M BBIBOAMT HA JKPaH BCE €r0 INPEIVIOKEHHUS B
00paTHOM HOpSIIKE.

Bapuanr 19

Hamucate mporpammy, KOTOpas CUMTBIBaeT TEKCT M3 (aiilia M BBIBOJUT Ha JKpaH CHayala MpeJUIoKeHHs,
HaYMHAIOIINECS C OHOOYKBEHHBIX CJIOB, @ 3aTEM BCE OCTAIIbHBIE.

JlaGopaTopHas padota 8. Knaccel u onepauuu.

Kaxnplit paspabaTbiBaeMblil KJlacC JOJDKEH, KaK IMPaBUIIO, COAEPIKATh CIEIYIOIINE 3JIEMEHTBI: CKPBITBIE IO,
KOHCTPYKTOPBI C IapaMeTpaMu H 0€3 mapaMeTpoB, METONBI; CBOICTBA, WHIEKCATOPHI; NEPErpy’KEHHBIC OIEpaIHy.
@OyHKIMOHABHBIE 3JIEMEHTHI Kjlacca JOJDKHBI 00ecleuynBaTh HEHPOTUBOPEUMBBIN, MOJIHBIA, MUHUMAIBHBIH U YIXOOHBIH
unTepdeiic kracca. [Ipy BOSHUKHOBEHHH OIIHOOK JOIKHBI BEIOPACHIBATHCS MCKITIOUEHHS.

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

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

BO3MOXXHOCTH:

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

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

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

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

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

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

Bapuanr 1

OmnmcaThs KIIACC «aHTIO-PYCCKHUI CIIOBAph», 00ECICUNBAIONINN BO3MOXKHOCTh XPaHCHHS HECKOJIBKHX BapHAHTOB
nepeBoJia sl KaXJOoro cjioBa. Peann3oBaTh OCTYN MO CTPOKOBOMY HHJEKCY — aHTIHiCKoMy ciioBy. OOecneduThb
BO3MOKHOCTH BEIBOJIA BCEX 3HAUCHHUH CIIOB IO 3aJJaAHHOMY TIPEQUKCY.

Bapuanr 2

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

BBITIOJIHCHHUC onepaunﬁ CJIMAHUA IBYX MAaCCUBOB C UCKITFIOYCHUEM TTOBTOPAIOMIUXCA JIEMEHTOB,

I Wy Ry Wy

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

Hamnucats nporpammy, J€MOHCTPHPYIOIIYIO BCe pa3paboTaHHBIE JIEMEHTHI Kilacca.

Bapuant 3

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

BBIYUCJICHUC 3HAYCHUS MHOT'OYJICHA JIJIA 3aJaHHOTO apryMEHTa,

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

COo0O

BBIBOJ| HA 9KpaH OMHUCaHH MHOTOUJICHA.
Hanucats nporpaMmy, 1EMOHCTPUPYIOIIYIO BCE pa3paO0TaHHBIE 3JIEMEHTHI Kilacca.
Bapuanr 4
Omucate Kjacc, 0OECNEUMBAIOIIMN IPEACTABICHUE MATPUIBI MPOU3BOJIBHOTO pa3Mepa C BO3MOXKHOCTBIO
W3MEHEHMs] YuClia CTPOK M CTOJIOIIOB, BBIBOJA Ha IKpaH IOJMATPHUIIBI JIFOOOTO pa3Mepa M BCEH MaTpHIbl, JAOCTYIa IO
HHJIEKCaM K 3JIEMEHTY MaTpHIIHL.

Hanucats nporpaMmy, IeMOHCTPUPYIOLIYIO Bce pa3paOboTaHHbIE 3JIEMEHTHI Kilacca.

Bapuanr S

Omnucatp knacc it paboThl ¢ BOCBMEPUYHBIM UYHCIIOM, XpaHAIIMMCS B BHJE CTPOKH CHMBOJIOB. Peann3oBarh
KOHCTPYKTOPHBI, CBOHCTBA, METOABI U CIIEAYIOIINE ONEPAIIH:



OTiepalyy MPUCBaNBaHKS, PEATH3YIOIINE 3HAYNMYIO CEMAHTHKY;
oIepalyy CpaBHEHNUS;

npeoOpa3oBaHKe B JECATHIHOE THCIIO;

(hopMaTHBIH BBIBOJ;

I Wy Ry Wy

JOCTYI K 3alaHHOH IM(pe Ynciia 1o MHACKCY.
Hamnucats nporpammy, IEMOHCTPHPYIOIITYIO BCe pa3paboTaHHBIE 3JIEMEHTHI Kilacca.
Bapuanr 6
Omnucats Kinace «IJoMamHss oudarorekay. [IpeqycMoTpeTs BO3MOXKHOCTD PaOOTHI C IIPOU3BOIBHBIM YUCIOM KHUT,
MTOWCKa KHUTH N0 KaKOMY-JTHOO MPU3HAKY (II0 aBTOPY, 10 TOIY H3IAHUS WIH KaTerOpuH), J00aBICHHUS KHUAT B OMOIHOTEKY,
yJlaJIeHNs] KHAT U3 Hee, I0CTYyTa K KHUTE 110 HOMeEpY.

Hanmcats nporpaMmy, IEMOHCTPUPYIOIIYIO BCE pa3pabOoTaHHbBIE HJIEMEHTHI Kilacca.

Bapuanr 7

Omncatp KJ1ace «3amicHasi KHIDKKay. [IpeaycMoTpeTs BOZMOXHOCTh pabOThI ¢ IPON3BOJIBHBIM YHCIIOM 3alliCEH,
TIOUCKa 3aIiCH TI0 KaKoMy-JIH00 NMpU3HaKy (HarmpuMmep, o GamMuinm, 1ate poxkIeHHs WM HoMepy TenedoHa), 100aBiIeHus
U yAaJIeHHS 3alUCeH, COPTHPOBKH 10 (haMHIIMHU | TOCTYIIA K 3aIIHCH 1T0 HOMEDY.

Hamnucate nmporpammy, JIEMOHCTPHPYIOIIYIO BCe pa3paboTaHHBIE 3IEMEHTHI Kilacca.

Bapuanr 8

Onucath Kllacc «CTyleH4YecKas rpymmna». [IpenycMOTpeTh BO3MOXHOCTh pPabOThl C MEPEMEHHBIM YHCIIOM
CTYZIEHTOB, TIONCKA CTYAEHTA 10 KaKOMY-JIM0O0 MPHU3HAKY (HAaIpuMep, 1o (GpaMuiIny, UMEHH, 1aTe POXKICHUS), TOOABICHUS
" ygajaceHus 38.HI/ICCI71, COPTHUPOBKU IO PA3HBIM IIOJIAM, JOCTYIIA K 3allUCH 110 HOMCDY.

Hanmcats nporpaMmy, 1eMOHCTPHPYIOIIYIO Bce pa3paO0TaHHBIE 3JIEMEHTHI Kilacca.

Bapuant 9

Omnucatp Kiacc, pealu3yIOIIUi THI JaHHBIX «BCIIECTBCHHAs Marpuia» u pabory ¢ HuMH. Kmace nomxen
peaNn30BBIBATH CIICIYIONIUE ONEePAIMU HaJl MATPULIAMH:
CJIOJKEHUE, BBIYUTaHUE (KaK ¢ APYrOd MaTPUIIEH, TaK U C YHCIIOM);
KOMOWHHPOBAHHBIC OEpPAIlUK IPUCBAUBAHUS (+=, -=);
OTiepaliy CPaBHEHHMS HA paBEHCTBO/HEPABEHCTBO;
oTepalvy BEIYUCIICHUS] 00paTHOM U TPaHCIIOHUPOBAHHOIN MaTPHILIBL;

ODCOo0O00O0

JOCTYII K DJIEMEHTY 10 HHACKCAM.

Hamnucats nporpaMmy, IeMOHCTPHPYIOLIYIO BCe pa3pabOTaHHbIE 3JI€MEHTHI Kilacca.

Bapuant 10

Onucath Kiacc, peaju3yIOIIUi THUIl JAHHBIX «BEIIECTBEHHAs Marpulia» M paboty ¢ Humu. Kiacc nosmkeH
peaNn30BBIBATE CIICAYIOIINE ONEPALMU HaJl MATPULIAMH:

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

KOMOWHHPOBAaHHBIC OTIEPAIlUH MPHCBauBaHu (*=, /=);

OIepalyio BO3BEICHUS B CTEIICHB;

METO/BI BBIYMCIICHHS IETEPMUHAHTA 1 HOPMBL;

Co00D

JIOCTYTI K DJIEMEHTY TI0 UHJIEKCaM.

Hammcats mporpamMmy, TeMOHCTPUPYIOIIYIO BCe pa3pabOTaHHBIC 3JIEMEHTHI Kiacca.

Bapuanr 11

OmnmcaTte Kiacc, peaan3yIONINid THI IaHHBIX «BEUICCTBEHHAs MaTpuma» u paboTy ¢ HuMH. Kiacc momken
peann30BBIBATH CIEAYIONINE OTIEpallii HaJl MaTPULIAMH:

a METOJIbl, peaTM3yIOIHe MPOBEPKY THMA MAaTpUIbl (KBaJpaTHas, [IMArOHANbHAs, HYyJeBas, EIAUHUYHAsI,
CUMMETPHYHAS, BEPXHsISI TPEYTOJIbHAS, HHKHSS TPEYTOJIbHAs);

a orepaluu CPaBHEHUSI Ha PaBEHCTBO/HEPABEHCTBO;

a JIOCTYII K 3JICMEHTY 110 HHICKCaM.

Hanucats nporpaMmy, IeMOHCTPUPYIOIIYIO Bce pa3padOTaHHbIE JIEMEHTHI Kilacca.

Bapuant 12

Omnucarh KiIacc «MHOXKECTBO», ITO3BOJLSIIONIMK BBIIIOJIHATH OCHOBHBIE OIEpallMH: JO0aBJIEHHE U yJalleHHue
JJIEMEHTa, TIepecedeHne, 00beTMHEHNE M Pa3HOCTh MHOKECTB.

Hanucats nporpaMmy, IeMOHCTPUPYIOIIYIO Bce pa3paboTaHHBIE 3JIEMEHTHI Kilacca.

Bapuant 13



OrmucaTh KJIace «IpeJIMETHBIN yKazarenby. KaxIblii KOMITOHEHT yKa3aTems COACPKHUT CJIOBO M HOMEpa CTPaHHUII,
Ha KOTOPBIX ATO CIIOBO BCTpevaeTcst. KoM4ecTBO HOMEPOB CTPAHHUII, OTHOCSIIUXCSA K OJJHOMY CJIOBY, OT OJJHOTO JIO JICCSITH.
[IpexycMoTpeTs BO3MOXKHOCTH (POPMHUPOBAHUS yKa3aTels ¢ KIABUATYpPhI U U3 (aiiia, BEIBOJA yKa3aTelrsl, BRIBOAa HOMEPOB
CTpaHMUII JJIs1 33IaHHOTO CIIOBA, YIAJIICHHS JJIEMEHTA U3 YKa3aTels.

Hanmcats mporpammy, TeMOHCTPUPYIOIIYIO BCE pa3pabOTaHHBIE JIEMEHTHI KIacca.

Bapuanr 14

OmnmcaTe KIIacC «aBTOCTOSIHKa» JUIL XpaHEHHs CBeJCHUH 00 aBTOMOOWIAX. I KaXKAoro aBTOMOOWIIA
3aMUCHIBAIOTCS TOCHOMEP, IBET, (haMIJIUs BIaJCiblia M MPU3HAK MPHUCYTCTBUS Ha CTOsHKE. OOCCIEeYnTh BO3MOKHOCTH
IOWCKAa aBTOMOOWIIS TIO pa3HBIM KPHTEPHSM, BBIBOJA CIHMCKA NPUCYTCTBYIOIIMX M OTCYTCTBYIOIIUX Ha CTOSHKE
AaBTOMOOMIICH, JOCTYIA K MMEIOIMMCS CBEICHHUSIM [0 HOMEPY MECTa.

Hanmcats mporpammy, TeMOHCTPUPYIOIIYIO BCE pa3pabOTaHHBIC JIEMEHTHI Kiacca.

Bapuant 15

OmnmcaTh KlIacc «KOJOAa KapTy, BKIIOYAIOMINI 3aKPHITEI MacCHB 3JIEMEHTOB Kilacca «kapTa». B kapTe xpaHATCS
MacTh U HoMep. ObecneynTh BO3MOXKHOCTh BBIBOJIA KapThI IO HOMEPY, BBIBOJIA BCEX KapT, MEPEMEIIMBAHUS KOJOIBI U
BBIJIAYX BCEX KapT U3 KOJIOIBI HOOJAWHOYKE U IO 6 MITYK B CIyYaHOM MOPSIZIKE.
HanwmcaTh nporpammy, IEMOHCTPUPYIOIIYIO BCE pa3pab0TaHHBIC 3JICMEHTHI KIACCOB.
Bapuanr 16
Onucath KJIacc «I0e3/y, COACPIKAIINN CIICAYIOINAE 3aKPBITHIC MMOJIS:
Ha3BaHME MyHKTA HA3HAYCHUS;
HOMep roe3Jia (MOXKET coAepkaTh OyKBbI U UDPHI);

Oo0o

BpeMs OTIIPABJICHHUS.

[TpenxycMoTpeTh CBOMCTBA JUIs OTYYESHHUS] COCTOSIHUS 0OBEKTa.

Omucatp KJ1ace «BOK3all», COAEPKAIINN 3aKPBITHII MaccuB 1oe30B. O0ECIeYTh CIeayIONe BO3SMO)KHOCTH:
BBIBOJI MH(OPMAIMH O IOE3/Ie 110 HOMEPY C MOMOUIBIO HHIEKCA;

BBIBOJI HH(OPMAIMH O TT0€3/1aX, OTIIPABIISIOMINXCS 1TOCIIE BBEICHHOTO C KJIABHATYPHI BPEMEHH;
HEPErpyKEHHYIO OIEPALUI0 CPABHEHMS], BBIIIOJIHAIONIYIO CPABHEHUE BPEMEHHU OTIIPABJICHUS IBYX [IOE370B;

Oo000O

BBIBOJI HH(OPMAIMH O TT0€3/1aX, OTIPABIIAIOINXCS B 3aJaHHBIN ITyHKT HA3HAYCHHUS.

Wudopmanmst pomkHa OBITh  OTCOPTHPOBaHa IO BpPEMEHH OTHpaBieHus. Hanmcatb  mporpammy,
JEMOHCTPHPYIOIIYIO BCE pa3pabOTaHHBIC 3IEMEHTHI KJIACCOB.

Bapuant 17

Omnucatp KJ1acc «ToBapy», COAEPIKaIINi CIeyIOIINe 3aKPBITHIE MOJIS:

Ha3BaHUE TOBapa;

Ha3BaHUE MarasnHa, B KOTOPOM IPOAAETCS TOBAP;

ooo

CTOMMOCTH TOBapa B pyOJIsix.

[pemycMoTpeTh CBOWCTBA JUIs MOTYYCHHSI COCTOSHHS 00BEKTa.

OmnucaTh KJace «CKIIag», COAep KaIIUH 3aKPhIThIH MacCcHB TOBapoB. OGeceunThb CIeoyIONe BO3MOKHOCTH:
a BBIBOJ MH(GOPMALIMK O TOBape MO HOMEPY C TIOMOLIBIO HHIIEKCA;

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

a COPTUPOBKY TOBapOB 10 HA3BaHUIO MarasrHa, 110 HAMMEHOBAHHUIO U 110 1IEHE;

a HeperpyKeHHYIO OIEPaLUIO CIIOKEHHS TOBAPOB, BHIOIHIIOLIYIO CJIOKEHUE UX LICH.

Hamucats nporpamMmy, IeMOHCTPHPYIOLIYIO BCE Pa3pabOTaHHbIE SJIEMEHTHI KIIaCCOB.

Bapunant 18

OmnmcaTh KJIace «caMoJIeT», COEePIKalnil ClIe Iy OIie 3aKPBIThIC MOJIA:

Ha3BaHUE MyHKTa Ha3HAYEHUS;

LIECTU3HAYHBINA HOMED peiica;

Coo

BpeM OTIIPABJICHUS.

IIpemrycMoTpeTs CBOWCTBA IS OTYYECHUS COCTOSHISI OOBEKTA.

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

a BBIBOJI HH(OPMAIMH O CaMOJIETE 110 HOMEPY peiica ¢ IOMOIIBIO HHAEKCa;

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



Q BBIBOJ MH(GOPMALMH O CaMOJIETaX, OTHPABIISIOIINXCS B 3aJaHHbII MyHKT Ha3HAYCHUS,
a HEePErpyKEeHHYI0 ONEPAIUI0 CPABHEHUS, BBINOIHAIONIYIO0 CPAaBHEHHE BPEMEHU OTIPABJICHUS IBYX CAMOJIETOB.
Wndopmanns momxkHa OBITH OTCOPTMPOBAHA IO BPEMEHM OTHpaBieHMs . Hamucate  mporpammy,
JEMOHCTPHPYIOLIYIO BCEe pa3pabOTaHHbIE 3JEMEHTHI KJIaCCOB.
Bapuanr 19
OmnucaTh KJIacc «3amuchy, CoJepKalluil claeyolHe 3aKphIThle MO

(| bamunus, umsi;
a HOMEp TeneoHa;
a JaTa poKaeHHS (MacCUB M3 TPEX YUCEI).
IIpemycMOTpeTh CBOWCTBA JUISt OTYUICHUS COCTOSHIS O0BCKTA.
Onucath KIacC «3alKCHas KHIKKA», COJCPIKAIUi 3aKpbIThlii MaccuB 3amuceil. OOecmeduTh CIEeIyOIINe
BO3MOYKHOCTH:
a BBIBOJI Ha 3KpaH MHPOPMAIUH O YeOBeKe, HoMep Teie()oHa KOTOPOro BBEJCH C KIABHATYPHI; €CJIH TAKOTO HET,
BBIJIaTh Ha JIUCIUICH COOTBETCTBYIOIIEE COOOIICHUE;
a MOUCK JIFOJICH, IEHb POXKACHHSI KOTOPBIX CETOHS MM B 3a/IaHHBIN JICHD;
a TIOUCK JIFOJICH, ICHb POXKJCHUS KOTOPBIX OyIET Ha CICAYIOIICH Heele;
a MOUCK JFOJIeH, HoMep TelieoHa KOTOPBIX HAYMHACTCS HA TPU 3aIaHHBIX [U(PHI.

4.1.2. TectrupoBanme

Tema 1. TexHonOTHs PabOTH B BU3yalIbHOI cpelie mporpammupoBaHusi. KommoneHTHas Monens. HTEpdeiicHbIe
KOMITOHCHTBI

Tema 2. O6padotka TabamuHOi nHGOpMarmu. ['padudaeckue Bo3moxuaocTH cpeasl Borland C++. Pabora ¢ daitnamu.
O06paboTtka coOBITHI. MBIIb U KIIaBHATYpa

Tema 3. TexHoJIOTHs TPOSKTUPOBAHHMS IPUIIOKEHHH. B3anMoeicTBUsIME NPUIIOKEHUH ¢ 0a3aMu TaHHBIX

Tema 4. ConpoBox/IeHHE IPOrPaMMHOTO MPoAyKTa. IIpoeKkTHas AeATeNbHOCTh

4.1.2.1. Ilopsiiok nNpoBeaeHUS.

TectupoBaHue NPOXOIUT B IHMCHMEHHOW ()OpME WM C HCIOJIB30BAHHEM KOMIBIOTEPHBIX cpencTB. OOywarommiics
MIOJTy4aeT ONpeleNéHHOe KOJNMYECTBO TECTOBBIX 3afaHui. Ha BbImosHeHne BhIAenseTcs (PUKCHpOBAaHHOE BpeMs B
3aBUCHMOCTH OT KOJHMYECTBa 3afaHui. OLeHKa BBICTaBISIETCS B 3aBUCHMOCTH OT NPOIEHTAa NMPABIJIBHO BBIIIOJIHEHHBIX
3agaHuil. TecTupoBaHMe NpPOBOIUTCS MO BapuaHTaM. B kaxnom BapuanTe — 10 TecTOBBIX 3alaHui. 3a KaKIbli
MPaBUJIBHBIN OTBET HauuciseTcs 1 6amt. MIToro 3a TeCTUpOBaHHE CTYIACHT MOXET 3apaboTtaTh 10 10 Oaios.

Hwoke npuBeieHbl mpuMepHbie 3aaanus. [1oHbIi OaHK TECTOBBIX 33/laHUi XpaHUTCS Ha Kadeape.

4.1.2.2 Kpurepuu oueHMBaHUsA

17-20 GannoB craBuTCs, eciii oOyJaromuiicst Habpan 86% MpaBUILHBIX OTBETOB U Oosree.
14-16 Gannos craButcs, eciiu oOydarommiicst Habpaix ot 71% 10 85 % npaBUIBHBIX OTBETOB.
11-15 GannoB craBuTcs, ecii oOydarommiicst Habpai ot 56% 10 70% MpaBHUIIBHBIX OTBETOB.
0-10 6anIoB cTaBUTCS, eciu o0yJaronuiicss Hadbpa 55% npaBHIbLHBIX OTBETOB U MEHEE.
4.1.2.3. ConepxaHue OLEHOYHOT0 CPeACTBA

Bananue 1:

COBOKYITHOCTb CPEJICTB, C IOMOIIIBIO KOTOPBIX MPOrPaMMBbl MUILYTCS, KOPPEKTUPYIOTCS, TPeo0pa3ytoTcsi B MalllMHHbIE
KOJIbI, OTJIQKUBAIOTCSI U 3aITyCKAIOTCS, HA3bIBAIOT

(O1™MeThTE OMH ITPABUIIBHBIN BapHAHT OTBETA.)

BapuanTt 1 o6omoukoit

BapuanT 2 nporpaMMHO# MOZEINBIO

Bapuanr 3 nunamuueckoii miatdopmoit

3ananue 2:

W3 npuBeneHHbIX HUXE 3anucei Beiaenute pyakiun CLR:

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

Bapmuanrt 2 ynpaBineHue KoJ1oM

Bapuanr 3 Moandukanus JTMHaAMHYECKON TI1aT(hOPMbI

3amanue 3
[punoxeHne, HAXOASAIICECS B IPOLIECCE Pa3pabOTKH, HA3bIBACTCS



(OrmeTbTE OAMH NMPAaBUIIEHBIN BapHaHT OTBETA. )
Bapuanrt 1 npoexrom

Bapuanrt 2 mogynem

BapuanT 3 koHTeiiHEpOM

3amanue 4:

Habop TabnuIil JaHHBIX, OMUCHIBAIOIINX TO, YTO ONPEACICHO B MOYJIC, HOCUT Ha3BaHUE
(OT™MeThTE OJTMH MPABUIIBHEII BAPHAHT OTBETA.)

BapuanTt 1 meTananHsie

BapuaHT 2 KOMIUIEKCHBIE TaHHBIE

BapuanT 3 MmonynbHbIE JaHHBIE

3aganue 5:

OcHOBHBIE YepTbl 00BbEKTa ONPEEISIIOT
(OTMeTbTE OAMH NMPAaBUIIBEHBII BapUaHT OTBETA. )
BapuanT 1 xnaccsl

Bapwuant 2 atpuOyTsI

BapuanT 3 Tunst

3anaHue 6:

OyHKIUK, TPeAHA3HAYCHHBIC J1JIs1 00paOOTKKM BHYTPSHHUX JAHHBIX 00BEKTa TAHHOTO KJIAcca, HOCAT Ha3BaHUE
(OT™MeThTE OVH MPAaBUIBHEIN BapHAHT OTBETA.)

BapuanTt 1 meToas!

BapuanT 2 mapkepbl

BapuanT 3 Tunst

3amanue 7:

CHeI_[I/IaHBHLIC 10JIg JaHHBIX, € TOMOIIBIO KOTOPBIX, MOKHO YIIPABJIATH NOBSACHUECM 00BEKTOB JaHHOI'O KJIaCCa, HOCAT
Ha3BaHUC

(OT™MeThTE OMH MPAaBUIBHEIN BapHAHT OTBETA.)
BapuanT 1 cBoiictBa

BapwuanT 2 criermudukanyn

BapuanT 3 meTos1

3ananue 8:

[oposxaeHHBIH KITacC HOCUT Ha3BaHHE
(OT™MeThTE OJMH MPABHUIIBHEIN BaAPHAHT OTBETA.)
Bapwuanrt 1 pebenox

BapuanT 2 cnencteue

BapuanT 3 motomox

3ananue 9:

COBOKYITHOCTP JOMTYCTUMBIX B SI3bIKE CHMBOJIOB HOCUT Ha3BaHUC
(OT™MeThTE OMH MPAaBUIIBHEIN BAPHAHT OTBETA.)

Bapmnanrt 1 xonreitHep

Bapmuanr 2 andasut

BapuanT 3 meTtacTpoky

3ananue 10:

K tunam gannpix C++ cienyer oTHECTH

(OTBeT cunTaeTcs BEpHBIM, €CJIM OTMEUEHBI BCE NPABIILHBIC BAPUAHTHI OTBETOB.)
BapuanT 1 pazMepHbIe THITEI

BapuaHT 2 MOIyTbHBIE THTIBI

BapuaHT 3 cChIIOUHBIC TUTIBI

3ananne 11:



CLR - 310

(OT™MeThTE OJIMH MPABUIIBHBII BAPHAHT OTBETA.)

BapwuanT 1 0061es3bik0Bas 00bEKTHO-OPUCHTUPOBAHHAS CPE/Ia BBITIOTHCHUS
BapuanT 2 nuHamudeckas miatdopMa oOpaTHOI CBS3H

BapuasT 3 MeTox KOMITIEKCHOH 00paboTKi MOIU(DUKAITMOHHBIX JaHHBIX

3ananue 12:

Cnoco0 npescTaBICHUs JaHHBIX HOCUT Ha3BaHHE
(OTMmeTbTE OAMH NMPaBUIILHBII BapUaHT OTBETA.)
BapuanTt 1 meTon

BapuanT 2 Tun

BapuanTt 3 mapkupoBka

3aganue 13:

K tunam npunoxennit NET Framework cnenyer otnectn

(OtBeT cunTaeTcst BEPHBIM, €CIIM OTMEUEHBI BCE NIPABUIIBHBIC BAPHAHTHI OTBETOB. )
BapuaHT 1 KOHCOIIBHBIE IPUITOKEHHS

BapuanT 2 MmakpoMeuitHble IPUIIOKEHUS

Bapuanr 3 Windows-npuitosxxeHus

3ananue 14:

Kaxum si3pixom siBnsercs C++7?

(OrmeTbTE OMH NMPAaBUIIBHBIN BapHaHT OTBETA. )
BapuaHT 1 00bEKTHO-OPHEHTHPOBAHHBIM
BapuaHT 2 anropuTMHYecKUM

BapuaHT 3 MOIyTbHO-OpHUEHTUPOBAHHBIM

Bananue 15:

IIpu komnunsuuu IL-koxa B MammHHbIN koA CLR BhINONHSAET
(OT™MeThTE OMH MPAaBUIBHEIN BapHAHT OTBETA.)

Bapuanr 1 unenrudukarmio

Bapuanr 2 ayrenTuduKanmio

Bapuanr 3 Bepudukanmio

Bananuel 6:

Kakwe Ture! ¢aiiinoB MOryT OBITE OIICaHBI B 3aroioBke PE32?

(OtBer cunTaeTcst BEpHBIM, €CJIM OTMEUEHBI BCE NMPABUIIBHBIC BAPUAHTHI OTBETOB. )
Bapmant 1 CSW

Bapmant 2 DLL

Bapmnant 3 GUI

Bananuel 7:

K 6a30BbIM MOHATHAM 00BEKTHO-OPUEHTHPOBAHHOTO MIPOTPaMMHPOBAHUS CIEAYET OTHECTH
(OtBet cunTaeTcs BEpHBIM, €CJIM OTMEUYEHBI BCE IPABUIbHBIE BAPHAHTHI OTBETOB.)

BapmanT 1 ximacc

BapuaHT 2 HHKanCyIsAIIio

Bapmuanr 3 moayns

3anannel8:

MHOXecTBO 00BEKTOB C OAMHAKOBBIMH aTpHOYTaMH U TIOBEICHHEM HOCUT Ha3BaHUE
(Ot™meThTE OMH MPABUIIBHBIN BapHAHT OTBETA.)

Bapmanr 1 ximacc

Bapuanr 2 moaynb

Bapmuanrt 3 xoHreiiHep

3amanunel9:



C MexaHM3MOM BUPTYAJIbHBIX METOJIOB CBS3bIBAIOTCS OHSATHS

(OtBer cunTaercst BEpHBIM, €CJIM OTMEUEHBI BCE NPABUIIEHBIC BADUAHTHI OTBETOB. )
Bapuanr 1 unkancynsnuu

BapmuanT 2 nomdormsma

BapmanT 3 nommmopduzma

3ananue20:

K mporpamMMHBIM 351eMeHTaM s3bika C++ cieayeT oTHECTH

(OtBer cunTaeTcsi BEpHBIM, €CJIM OTMEUEHBI BCE NPaBHIIbHBIC BAPHAHTHI OTBETOB. )
BapuanTt 1 meTku

BapuanT 2 xnaccsl

BapuanT 3 Tunst

3aganue:21

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

(OTrmeTbTE OAMH NMPAaBUIIEHBIN BApPUAHT OTBETA.)

BapuanT 1 ctek

BapuanT 2 monyns

BapuanT 3 xoHTeiinep

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

TecTupoBanue (5 cemectp)

3aganuel:

MeTo/1pl, KOTOpBIE MO3BOJISIIOT BEIUYUCISTH 3HAYCHHUSI MATEMaTH4ECKUX (YHKINH, COAEPIKHUT KI1acc
(Ot™MeTbTE OUH MPABUIIBHBIN BapHAHT OTBETA.)

Bapuanr 1 Math

Bapuanr 2 Object

BapmuanTt 3 Scop

Bananue?2:

Ecnu MeTos1 He BO3BpalllaeT HUKAKOTO 3HAUYEHHMsI, HEOOXOAMMO yKa3aTh THUII
(OrmeTbTE OMH NMPaBUIIEHBIN BapHaHT OTBETA. )

Bapwuasr 1 void

Bapwuanr 2 self

Bapmnanr 3 parent

3aganue3:

Omneparop nepenaun ynpasieHus C++ HOCUT Ha3BaHUE
(OT™MeTbTE OMH ITPABUIIBHBIN BAPHAHT OTBETA.)
BapuanT 1 return

BapwuanT 2 depend

BapwuanT 3 continue

Bananued:

Hcnonp30BaHre HECKOJIBKUX METOJIOB C OAHUM U TEM K€ UMEHEM, HO Pa3IMYHbIMU TUIIAMU U KOJIMYECTBOM IapaMeTPOB
Ha3bIBACTCS

(Ot™meThTE OMH MIPABUIIBHBIN BapHAHT OTBETA.)

BapmanTt 1 neperpy3koit MeTo10B

BapuanT 2 uMIuMkamnuei MeTo10B

BapuanT 3 niukiorpaMMoit MeTo0B

3ananues:

CooTHOIIEHUE MEX 1y WIEHAMH MOCIE0BATENbHOCTH, B KOTOPOM KaXbIil CIETyIONUI YWIEH BBIPaXaeTCs uepes3
HECKOJIbKO MPEbIAYIINX, HOCUT Ha3BaHUE

(OrmeTbTE OAMH NMPAaBUIIEHBIN BapHaHT OTBETA. )

Bapuant 1 nerepmuHupoBaHHOE

BapmanT 2 pekyppeHTHOE



BapuanT 3 uMmiukanoHHoe

3amanne6:

MecTo XpaHEeHHUs TOUEK BO3BPATa HA3BIBACTCS
(Ot™MeThTE OVH MPAaBUIBHEIN BapHAHT OTBETA.)
BapuanT 1 ctexom Bo3Bpara

BapuanT 2 ctexom 3HaueHUI

BapuanT 3 cTekoM BBEI30BOB

3ananue’:

OOBeKT, reHepupyoLIHi HHPOPMAIHIO 0 "HEOOBIYHOM ITPOrPaMMHOM IPOUCIIECTBHH", HOCUT Ha3BaHHE
(OTMeTbTE OAMH NMPaBUIIBHBII BapUaHT OTBETA.)

Bapmnanr 1 ucxitouenue

BapuanT 2 TepMuHan

BapuanT 3 xoHTeliHep

3amannes:

Ecnu nonb30Bates BBEJI BMECTO YHCIIA CTPOKY, TO BO3HUKAET
(OTMeTbTe OIMH MPAaBUIILHBII BaApUAHT OTBETA.)

BapwuanTt 1 onmboyHast cutyarms

Bapwuanr 2 ombka B mporpamme

BapuaHT 3 UCKIIIOYUTEIIbHAS CUTYAIIUs

3aganue9:

B C++ uckiroueHus npencTaBIsIoTCs
(OrmeTbTE OAMH NMPaBUIIBHBIN BapHaHT OTBETA. )
BapuanTt 1 meTonamu

BapuanT 2 xnaccamu

Bapuant 3 o0bpekTamMu

Banannel 0:

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

Bapmuanr 1 return

BapmuanT 2 catch

Bapuanr 3 finally

Bananuel 1:

Omneparop checked MoxeT mpoBepsTH

(OtBer cunTaeTcst BEpHBIM, €CJIM OTMEUEHBI BCE NMPABUIIBHBIC BAPUAHTHI OTBETOB. )
Bapwuant 1 610k HHCTpYKIHI

BapuaHT 2 KOHKpETHOE BBIpaKEHHUE

BapmnanTt 3 meton co3nanus Kiacca

3ananuel2:

MO>KHO I OJTUH try-0JIOK BIOXHUTH B IPYroii?
(OT™MeTbTE OMH MTPABUIIBHBIN BApHAHT OTBETA.)
BapuanT 1 HeT, Henb3s

BapuanT 2 Tonbko B Tene System

BapuanT 3 ga, MoxHO

3ananuel 3:

OyHKIMOHAIBHBIN 3JIEMEHT KJIacca, KOTOPBIM peanu3yeT BHIYUCICHUS, HOCUT Ha3BaHUE
(Ot™meThTE OMH MIPABUIIBHBIN BaPHAHT OTBETA.)

Bapmuanrt 1 meton

BapuanT 2 mapxkep

BapuanT 3 cBoiicTBO

3amaunel4:

Ieperpy3ka MeTOIOB ABISETCA NPOSIBICHUEM
(OrmeTbTE OAMH NMPAaBUIIEHBIN BapHAHT OTBETA. )
BapuanT 1 unkancynsuuu

Bapuanr 2 nonmumop¢usma



BapuanT 3 umminkauuu

3amannel5:

B kakoii pekypcun MeTo/1 BBI3BIBAaET ce0sI B KaUeCTBE BCIIOMOTATEIBHOTO Yepe3 APYroil BCIIOMOTaTeNbHBIA METO?
(Ot™MeThTE OJVMH MPaBUIBHBIA BapHaHT OTBETA.)

BapuanT 1 B auHaMuyeckoit

BapuanT 2 B KOCBEHHOMU

BapuanT 3 B cTatnueckoit

3ananuel 6:

OOBeKT, reHepupyoLIHi HHPOPMAIHIO 0 "HEOOBIYHOM ITPOrPaMMHOM IPOUCIIECTBHH", HOCUT Ha3BaHHE
(OTMeTbTE OAMH NMPaBUIIBHBII BapUaHT OTBETA.)

Bapmnanr 1 ucxitouenue

BapuanT 2 TepMuHan

BapuanT 3 xoHTeliHep

Bamaunel 7:

K HCKIIOUNTENBHBIM CHTYalUsM CIEyeT OTHECTH

(OtBer cunTaeTcst BEpHBIM, €CJIM OTMEUEHBI BCE NPABUIIBHBIC BAPHAHTHI OTBETOB. )
BapuasT 1 BBOJ monb30BaTeNIeM BMECTO YHCIIA CTPOKH

BapuaHT 2 HeXBaTKy AOCTYIHOM MaMATH

BapuaHT 3 nonbITKy OTKpBITH HECYLIECTBYIOIINI (haiin

3aganuel 8:

B kakoM npocTpaHCTBe MMeH omnpejeinieH kinacc Exception?
(OrmeTbTE OAMH NMPaBUIIBHBIN BapHaHT OTBETA. )

BapuanT 1 Detect

Bapuant 2 Main

BapuanT 3 System

Banannel9:

VYnpasnenue 00padboTkoit nckimoueHuii B C++ 0CHOBBIBAaETCSl Ha MCIIOJIb30BAaHUH ONEpaToOpa
(Ot™MeTbTE OMH MPABUIIBHBIN BapHAHT OTBETA.)

BapmnanT 1 get

Bapmuanr 2 try

Bapwuanr 3 break

Bananne20:

Kaxkas dopma oneparopa unchecked mo3BosnsieT ”THOPUPOBATH MEPETIOTHEHUE IS 33JAHHOTO BBIPAXKEHNUS?
(OrmeTbTE OAMH NMPAaBUIIEHBIN BapHaHT OTBETA. )

BapuanT 1 koHCTpyKTHUBHAs

BapuanT 2 onepaTtopHas

Bapuant 3 MmonynbHas

3amanue2l:

K cocTaBnsiromuM 9acTsaM Crucka napameTpoB MEeTOa CIAeIyeT OTHECTH

(OTBeT cunTaeTcs BEpHBIM, €CJIM OTMEUYEHBI BCE MPABIIbLHBIE BAPUAHTHI OTBETOB. )
BapuanT 1 THn naHHBIX

BapuanT 2 meton

Bapwuanr 3 unenrudukatop

3ananue22:

IIpu nepenade napameTpa 1Mo 3HAUYCHUIO METOJ MOJTydaeT
(Ot™meThTE OMH MIPABUIIBHBIN BaPHAHT OTBETA.)
BapmanTt 1 perunnkn nmapameTpoB

BapuasT 2 Mogynu nmapameTpoB

BapmanT 3 xornnu mapamMeTpoB

Samanne23:

JAnst reHepayn UCKITIOYEHUS! TPOrPaMMHCTOM HCTIONB3YETCs OIlepaTop
(OrmeTbTE OAMH NMPAaBUIIEHBIN BapHaHT OTBETA. )

Bapuanr 1 depend

Bapuanr 2 throw



Bapwuant 3 conclude

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

4.2. OueHo4HbIe CpPeACTBA MPOMEKYTOYHOH aTTeCTAluN

[To nmucuuminHe TpexycMOTpeH DK3aMeH. DK3aMeH IPOXOIUT 1o OmneraM. B KaxaoM Ouiere OJMH TEOpeTHYECKUi
BONPOC M OJHO IIPAKTUYECKOE 3aJaHue. DJK3aMEeH IPOBOJMTCS B YCTHOW / NHUCHbMEHHOM M KOMIBIOTEPHOH (opme.
OueHnBaeTCsl BIaJACHHE MaTepUalioM, €ro CHCTEMHOE OCBOCHHE, CIIOCOOHOCTb MPUMEHSTh HYXXKHBIE 3HAHUS, HaBBIKU U
yYMEHHUS TIPU aHaJIM3€ NPOOJIEMHBIX CUTYallUi U PEICHUH NPAKTHYECKUX 3a/1aHHH.

4.2.1. YcTHBIH NIH NUCHMEHHBIH 0TBET HA BONPOC

4.2.1.1. Ilopsigox nmpoBeaeHHs.

ITpomexyTouHass arrecranysi HaleleHA Ha KOMIUICKCHYIO MPOBEPKY OCBOCHHS AMCHUIUTMHBEL OOydarommiics
moiy4yaeT Bompoc(bl)/3amaHue(s) W BpeMs Ha TOATOTOBKY. [IpoMexyTodHass aTTecTalys IIPOBOAWUTCS B YCTHOM,
MIICBMEHHON M KOMIBIOTEpHOI (popme. OmeHnBaeTcs BIaJEHUE MAaTEPHAIOM, €70 CHCTEMHOE OCBOECHHE, CIIOCOOHOCTD
MIPUMEHSATH Hy KHBIC 3HAHUSI, HABBIKHM ¥ YMEHHS IIPH aHAIM3€ NPOOJICMHBIX CUTYallni M PEIICHUHU NTPAKTHUECKUX 3aaHUH.

4.2.1.2. Kputepuu oleHUBaHMSI.

18-20 6a10B cTABHUTCS, €CITU 00YYAIOTIHIICS:

B oTBere KauecTBEHHO pacKpbUl colepikaHue TeMbl. OTBET XOPOIIO CTPYKTypHpoBaH. [IpekpacHO OCBOECH MOHSTHHHBIN
armapart. [IpoeMOHCTpUpOBaH BHICOKHI YPOBEHb IIOHMMaHUsl MaTepuana. [IpeBocxonHoe ymeHune GopMynupoBaTh CBOH
MBICJIH, O6Cy)K[[aTb JUCKYCCHOHHBIC ITOJIOKCHUS.

14-17 6an10B cCTaBUTCS, €CJIH 00yYaAIOIINIACS:

OCHOBHBIE BOIIPOCHI TeMBI packpbll. CTPyKTypa OTBETa B IIETIOM aJIeKBaTHA TeMe. XOPOIIO OCBOCH MOHATUIHBIN anmapar.
[TponemMoHCTpUPOBAaH XOPOIIMH ypOBEHb IMOHHUMAaHHA Marepuana. Xopolee yMeHHe (OpPMYIHpPOBaTh CBOM MBICIH,
00CyXJaTh TUCKYCCHOHHBIE MTOJI0KEHHS.

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

Temy wactmuno packpsul. OtBer cmabo cTpykTypupoBaH. [IOHATHHHBIM ammapar OCBOeH 4YacTW4HO. [loHmmanue
OTJIETBHBIX MOJOKEHUH W3 MaTephajia Mo TeMe. Y AOBICTBOPUTENBEHOE YMEHHE (OPMYIHPOBATh CBOM MBICIH, 00CYXAaTh
JICKYCCUOHHBIE TTOJIOXKECHUSL.

0--10 6a/JI0B CTABUTCS, €CJIH 00yJarOIIuiics:

Temy He packpbul. [IoHATHHHBIN anmapaT OCBOEH HeyAOBIETBOpUTENbHO. [loHMMaHNe MaTepuana QparMeHTapHOE HIIH
otcyrcTByeT. Heymenue GpopMynnpoBaTh CBOM MBICIH, 00CYKIaTh TUCKYCCUOHHBIE TOJIOKCHUS.

4.2.1.3. OueHo4HbIe CpeACTBA.
Bonpocs! 1J151 yCTHOr0 WM NHCBMEHHOI0 OTBETa HA IK3aMeH
1. Cucrema nporpammupoBanust C++.
2. CTpyKTypa nporpaMMBbl, 2JIeMEHTHI si3bika (asiasut). [loHaTHE THMA TaHHBIX.
3. Onepauuu (apudmernyeckue, joruueckue) Ha tunax. Crangapraeie GyHkunu. Beipaxkenus.
4. IIponerypsl KOHCOIBFHOTO BBOJIA M BBIBOJA, YIIPABICHHE BBOIOM-BBIBOJIOM. OnepaTop
npucBauBaHus. COBMECTUMOCTD
I10 TIPUCBAUBAHHMIO.
5. YcnoBHslii onepatop. OnepaTop MHOKECTBEHHOTO BETBIIEHUS (BBIOOPA).
6. L{uKIIBL: ¢ IpeyclioBUEM, C TOCTYCIOBHEM, C TIAPAMETPOM.
7. CTpyKTYpUpOBaHHbIE TUIIBI JaHHbIX. JIMHElHbIe MaccuBbl. [Ipumepsl 3a1ay.
8. CTpyKTypupOBaHHbIE THITBI JaHHBEIX. JIByMepHbIe MaccuBbl. [IpuMeps! 3am1ad.
9. AIropuTMBbl IOMCKA B MacCHBeE.
10. AnropuT™Mbl COPTUPOBKH MacCHBOB.
11. KoMOGuHMpOBaHHEIHM THI JaHHBIX (3amucH). OnepaTop NpucoeMHEHHs. 3alUCH ¢ BapUaHTaMU.
IIporpammupoBanue
TUTOBBIX aJITOPUTMOB 00pabOTKHU 3amHceit.
12. IToxmporpamMmbl. OCHOBHBIE CIIOCOOBI TIepeaur apaMeTPOB B MOANPOTPAMMY, UX CpaBHEHUE.
13. IoanporpaMmsel. O61acTh BUAUMOCTH. JIOKaJIbHBIE U II100ANIBHBIC UISHTU(DHUKATOPHI.
14. PexypcuBHble moanporpaMMbl. O61acTh UCTIOIB30BAHMS.
15. Mogyas. Obmas ctpykTypa Motyiis. KoMmmisiust 1 moiKiIroueHne MOIyJIs.
16. Yka3zarenu u 1uHaMu4eckas namsth. JJuHaMudecKue NepeMeHHBIE.
17. CBsi3aHHBIE CITUCKH.
18. Ouepenu. Creku.
19. ®aiinossle s, O0MIIME TPOLETYPHI U1 paboTh ¢ daitnamu. KomrnoneHTHbIE
(TMIM3NpPOBaHHbIE) (aiIIbL.
20. TexcroBble (aiinbl. TekCT-OpHEHTHPOBAHHBIE MTPOIETyPH! ¥ PpyHKIMH. THITOBBIE 3a/1a4H.
21. TIpsMoii u mOCIenoBaTENbHBIN AOCTYN K KOMIOHeHTaM (aiina. [Iporemypbl U GyHKIIMU, OPUESHTHPOBAHHBIE Ha
MIPSIMOI TOCTYII K KOMITOHEHTaM (aiina.
22. ITouck B THNU3UPOBaHHBIX (aitnax. CopTupoBka ¢aiinoB (Ha mpuMeEpe OJHOTO M3 METOJIOB).
23. TunmsupoBanHsle ¢aitnel. aiinel 3anuceil. THIOBBIE aNITOPUTMBI 00PaOOTKH.



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

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

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

4.2.2.1. lMopsinok npoBeIeHuUs.

[IpakTHdyeckne HABBHIKA MPOBEPSIOTCS ITyTEM BBHIOJHEHHS OOYJAIOIIUMIICA NMPAKTHYECKUX 3aJaHUI B YCIIOBHSAX,
MOJHOCTBIO WJIM YacTHYHO NPHOJVDKEHHBIX K YCIOBUSM TNpodeccHoHalbHOM nesitenbHOCTH. [IpoBepsiercst 3HaHuUe
TEOPETHYECKOTr0 Marepuala, HeoOX0AUMOe JUIsS MPAaBUIILHOTO COBEPILICHUSI HEOOXOIUMBIX NEHCTBUH, YMEHHE BBICTPOUTD
TIOCJIEI0BATENILHOCTD JICHCTBUIL, IPAKTUYECKOE BIaJIcHUE MPUEMAMU M METOJJAMH PELICHUS MPOPEeCCHOHATBHBIX 3a/1a4.

4.2.2.2. Kpurepun oneHUBaHUSA
27-30 6anJ10B cTAaBUTCS, €CJIH 00y IAKOIIIMCS S
3aJjaHue BBIIIOJIHEHO TTOJIHOCTHIO U MIPABUIILHO.

22-26 6a1710B cTaBUTCH, €CJIH 00yHAIOIMMCS

3amaHue BHIIOIHEHO MOTHOCTHIO, HO HET AOCTATOYHOTO 000CHOBaHWS. VTN Iipy BEpHOM pEIIeHUH JOITyIIeHa OIINOKa HITH
HE/I0YeT, He BIUAIOMNUN Ha IPABHIIBHYIO TIOCIIEA0BATSIFHOCTD PACCYKICHHUIA.

18-21 6an110B cTaBUTCS, €CTU 00YYAIOLIMMCS:

3amaHue BHITOIHEHO YaCTHYHO FITH C (PaKTHYECKUMH OITHOKAMU.

0-17 6an/10B CTABHMTCS, €CJIH 00YUAIOIIUMCS:

3aaHue He BHIITOJIHEHO WJIH BBIMOJIHEHO C OOJIBIIUM KOJIMYECTBOM (PaKTHUECKHUX OIIMOOK.

4.2.3.3. ConepsxaHne OLlECHOYHOI'0 CPeACTBa
3anaya 1
HanuimuTe KOHCONBHYIO TpOrpamMMy, B KOTOPYKO IIOJIb30BaTellb BBOAUT C KIIABHATYpbl JBa 4YHCNIA. A Iporpamma
CpaBHHMBAET JIBa BBE/ICHHBIX YKCJIa ¥ BEIBOAUT Ha KOHCOJIb PE3YJIbTAaT CPAaBHEHHUS (J1Ba YKCIIa PaBHbI, IEPBOE YUCIIO OOJbIIe
BTOPOTO WJIM TIEPBOE YHCIIO MEHBIIIE BTOPOTO).

Bagauva 2

Hanwmmre KOHCOMIBHYIO MPOTpaMMy, B KOTOPYIO TOJIh30BaTENb BBOIWT C KJIABHATYPHI YHACIO. ECIH 4nciI0 0OTHOBPEMEHHO
6ompme 5 u mensme 10, To mporpamma BeBomuT "Umcnmo Gompmie 5 u meHsme 10". MHaue mporpaMma BBIBOIUT
coobmenne "HeusBecTHOE Yncio'.

3agaua 3

HanunimTe KOHCOJIBHYIO IPOTpaMMy, B KOTOPYIO MOJIb30BaTENb BBOAUT C KIaBUATYpHl yKcio. Ecnu yucno mmbo paBHO 5,
6o paBHo 10, To nmporpamma BeiBomuT "Hucno nmmbo paBHo S5, 1160 paBHo 10". MHave mporpaMma BBIBOAUT COOOLICHUE
"HeusBecTHoe uncio".

3anaua 4

B GaHke B 3aBUCHMOCTH OT CyMMBI BKJIaJla HAYHCIIIEMbI ITPOIICHT M0 BKJIAAY MOXET OTJINYaThesl. HanuimTe KOHCOIbHYIO
IIporpaMMy, B KOTOPYIO IOJB30BaTENb BBOJUT CyMMy Bkiana. Ecim cymma Bkiaga mensine 100, To Haumcmserca 5%.
Ecmu cymma Briraga ot 100 go 200, To Hauucnsetcs 7%. Eciu cymma Bkiaga 6ombine 200, To Hauncnsercs 10%. B xonme
IporpamMMa J0JDKHA BEIBOIUTE CYMMY BKJIa/Ia C HAYACICHHBIMH TIPOIICHTAMH.

Bagada 5

W3MennM mpensiaynnyto 3agaqy. JomycTiuM, OaHK MeprHoAnIecKd HAaYHUCIISIeT TI0 BCeM BKJIaaM KpOME MPOICHTOB OOHYCHI.
U, monycTum, ceifuac GaHK pEIIMII TOHAYHCIUTD 10 BCEM BKJIanaM 15 eIWHUIl BHE 3aBUCHMOCTH OT X CYMMBI. V3MeHuTE
MporpamMMy TaKuM 00pa3zoMm, 9ToOBI K (PHHATBFHON CyMe JOYHCISUIUCH OOHYCHI.

3anayda 6

Hanmmmre KOHCOJBHYIO NpOTpaMMy, KOTOpas BBIBOJUT IIOJIb30BATEN0 coobuieHue "BBeauTe HOMep onepanuu:
1.Cnoxenne 2.Brruuranue 3.YMHOxeHue". Psmom c Ha3zBaHHMEM KaXJIOW oOmepaluu yKa3zaH ee HOMep, Hampumep,
oreparys BbluuTaHust uMeeT HoMep 2. [TycTh monb3oBaTes b BBOAMT B MPOrpaMMy HOMED ONEpaldH, U B 3aBUCUMOCTH OT
HOMepa OIepaly IporpaMMa BEIBOAUT MY Ha3BaHHE OIepalny.

Bagaua 7

Wzmenute mpeasiaymryto nporpammy. [1ycTs moip30BaTenb KpoMe HOMEpa ONepalii BBOANUT ABa YUCIIA, H B 3aBUCHMOCTH
OT HOMEpa OIEpalil C BBEACHHBIMU YHCIAMH BBITIOJTHSIOTCS OTPENEICHHBIC NeHCTBUS (HAallpuMep, MPH BBOJE YHCIA 3
qrcia YMHOXKAIOTCS ). Pe3ynbTar ormepanui BEIBOIUTHCS Ha KOHCOJb.

3anaua 8

3a Kaxabli Mecsl OaHK HAYMCIAET K CyMMe BKJIaza 7% OT cyMMbl. Hanwmmre KOHCOJBHYIO HPOTpamMMy, B KOTOPYIO
M0JIb30BaTENIb BBOAUT CyMMY BKJIJla M KOJMYECTBO MeCsleB. A OaHK BBIYHCISET KOHEYHYIO CYMMY BKJaJa C Y4eTOM
HAYHUCIICHUSI [TPOLICHTOB 33 KXKIbIH MECSII.

J171st BBIYMCIICHUSI CYMMBI C Y4E€TOM IIPOLIEHTOB HCOb3yiiTe nuki for. J{yis BBOAa CyMMBbI BKJIaa UCTIONb3yHTE BBIPAKEHHUE
Convert.ToDecimal(Console.ReadLine()) (cymma Bkiiaga Oyaet npenctasisaTh Tum decimal).

3amaya 9

3a KaxAblii Mecsl 0aHK HAa4YMCIsIeT K cyMMe Bkiaia 7% OT cyMMbl. Hamumimre KOHCOJIBHYIO MPOrpammy, B KOTOPYIO
I0JIb30BaTENb BBOAUT CyMMY BKJIQJa M KOJIMYECTBO MecsleB. A OaHK BBIYHMCISAET KOHEYHYIO CYMMY BKJaJa C Y4ETOM
HAYMCIICHUS ITPOLIEHTOB 32 KXKIBIA MecsI.

Jnst BBIYMCIICHUS CyMMBI C Y4€TOM IPOLEHTOB HcIoib3yiite mmka while. st BBoja CyMMbl BKJIaja HMCHONB3YHTE
BeipaxkeHne Convert.ToDecimal(Console.ReadLine()) (cymma Bkinaga Oynet npeactasisite Tun decimal).

3anaya 10



HanmmuTe nporpaMMy, KOTOpast BBIBOAUT HA KOHCOJIb TAOJIHILy YMHOXKEHUS

3amaya 11

Hammmute nporpaMmy, B KOTOPYIO NOJb30BaTElb BBOAWT IBA YHCIA M BBHIBOAWUT PE3yNbTaT MX yMHOXeHUs. [Ipu sTom
IIporpamMMa JOJDKHBI 3alpalINBaTh y MOIb30BATEINs BBOJ, YHCEI, TOKa 00a BBOJMUMBIX YHCIIA HE OKaXYTcs B fuana3oHe ot 0
1o 10. Ecnu BBenmeHHbIe uncia okaxytcs Oompmie 10 wnm mersine 0, ToO mporpaMma JOJDKHA BBEIBECTH ITOJIB30BATEIIO O
TOM, YTO BBEACHHBIEC YHCJIA HEJOMYCTHMBI, H ITOBTOPHO 3alPOCHTh Y IONB30BaTElNsl BBOJ IBYX uducel. Eciaym BBeAeHHbIE
Yuca npuHauIexar quanasony ot 0 1o 10, To mporpaMma BBIBOJUT pe3yiIbTaT yMHOKEHHUSL.

Jyis opraHu3aiuy BBOJIAa YUCEI HCIIONb3yiiTe OeckoHeUHbIH uka while u omeparop break.

11. ITocTpouTh cUCTEMY KJIACCOB ISl ONMUCAHUS IUIOCKUX T€OMETPHYECKUX (QUIYyp: Kpyra, KBajapaTa, IpsIMOYTOJbHHKA.
[IpexycMoTpeTs METONBI AJISI CO3JaHUSI OOBEKTOB, MEpPEMEIIEHNsI Ha IUIOCKOCTH, M3MEHEHHUs! pa3MepoB M MOBOPOTa Ha
3alaHHBIN YTOJL

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

13. CocTaBuTh OMMCaHME Kiacca Ui MPEACTABICHUS KOMIUIEKCHBIX YHCENI C BO3MOXKHOCTBIO 3a[JaHUS BEIIECTBCHHOW U
MHHUMOH YacTell kak umcinamu TunoB double, Tak u memsiMu guciamu. OOecTIeYNTh BBITOTHEHHE OTEpPAUi CIIOXKCHHUS,
BBIYUTaHNS U YMHOKEHHS KOMIUIEKCHBIX YHCEL.

14. CoctaBuTh OIMUCaHKE Kiacca st paboThl C IIETTHBIMU CITUCKAMH CTPOK (CTPOKHU MPOM3BOIBHOM JIMHEI) C ONEpPaIIsIMA
BKIIOUCHHS B CIIHCOK, yJaJCHUS M3 CIMCKA 3JIEMEHTAa C 33JaHHBIM 3HAYCHHWEM MAaHHOTO, yOAJCHUS BCETO CIHCKA HIIH
KOHIIa CITMCKa, HAUYWHAs C 33aHHOTO AJIEMEHTA.

15. CocraButh omucaHue Kiacca i OOBEKTOB-BEKTOPOB, 33/aBa€MbIX KOOpPAMHATAMHM KOHIIOB B TPEXMEPHOM
npocrpancTBe. OOeCeunTh Onepanny CIOXKEHUS U BBIYUTAHHS BEKTOPOB C MOJYYEHHEM HOBOTO BEKTOpa (CYyMMBI HIIH
Pa3HOCTH), BBIYMCIICHUS CKAJIIPHOTO NMPOU3BEACHNUS IBYX BEKTOPOB, AJIHHBI BEKTOpPa, KOCHHYCA YIa MEXy BEKTOpaMH.
16. CocTaBuTh ONKMCaHHE Kiacca NPSIMOYTOJILHUKOB CO CTOPOHAMHU, MapajuieJIbHBIMU OCsAM KoopauHat. [IpemxycMorpersb
BO3MOXKHOCTh MEPEMEIIEHHUA MPSMOYTONbHUKOB Ha IUIOCKOCTH, W3MEHEHHS pPa3MEepOB, IOCTPOCHHS HAaWMEHBILIETO
MIPSIMOYTOJBHUKA, COAEPXKAIIETO JBa 33JaHHBIX NPSMOYIOJBHHKA, W NPSIMOYTONbHUKA, SBISIOMIETOCS OOLel 4JacThio
(mepeceyeHNEM) IBYX NPSAMOYTOIBHUKOB.

17. CocTaBuTh ONMHMCaHHWE Kiacca A ONpPEAETICHUs OJHOMEPHBIX MAacCHBOB IIEbIX ducen (BekTopoB). IIpemycmoTpers
BO3MOXKHOCTH OOpaIleHHsI K OTAEIFHOMY 3JIEMEHTY MaccHBa ¢ KOHTPOJEM BBIXOJa 3a MPEAEIbl HHAECKCOB, BO3MOKHOCTh
3aJaHusl IPOU3BOJIBHBIX TPAHUII HHAEKCOB IIPH CO3/1aHUN 00BEKTa M BBIOJIHCHHUS ONEPAIM MTOIEMEHTHOTO CIIOXKEHHS U
BbIYMTaHUA MAaCCUBOB C OAMHAKOBBIMU I'PpaHUIIaMU UHACKCOB, YMHOXKCHUA U JICJICHUA BCEX DJICMCHTOB MaCCHUBa Ha CKaJIAp,
neyaty (BbIBOJIA HA 9KPaH) AJIIEMEHTOB MAaCCHBa 110 HH/IEKCaM M BCETO0 MacCHBa.

18. CocraBuTh ONMCcaHue Kilacca JUisl OIpeeNICHHs] OAHOMEPHBIX MaCCUBOB CTPOK (PUKCUPOBAHHOM JJTHHBIL.
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Tpunoorcenue 3
K paboueli npozpamme OUCYUNTUHBL (MOOYIs)
b1.B.JIB.01.02 Ilpocpammuposanue na CHU++

Ilepeyens uHGOPMANMOHHBIX TEXHOJIOTHI{, HCIIOJIb3YyeMBIX 11 0CBOCHHS AMCHUILIMHBI (MOAYJIs), BKJIIOYast
nepeyeHb MPOrpaMMHOro odecneyeHust 1 HHYOPMALMOHHBIX CIPABOYHBIX CHCTEM

Hanpasnenne moarorosku: 09.03.03 - [NpukinanHas nHGOpMaTHKA

HpO(l)I/IJ'II) noarotoBku: Ilpuknannas I/IHd)ODMaTI/IKa B 5KOHOMUKC

Ksamudukamnms BEITyCKHHKA: OakaiaBp
®dopma o0yueHust: oUHOE
SI3bIk 0OyUeHUs: pyccKuit

T'on Hawana oOydeHus mo obpa3oBaTenpHON mporpamme: 2023

OcBoeHue JUCHUIIIINHBI (MOZ[yJ'Iﬂ) npeanojgara€t HCHIoJIb30BaHUC CICAYIOUICTO IMPOTrpaMMHOT0 obecreueHus u
I/IHq)OpMaHI/IOHHO-CHpaBO‘IHLIX CHCTCM:

Office Professional Plus 2010

GIMP

Inkscape

Notepad ++

Python

Lazarus

Onekrponnas bubanoteunas cuctema «ZNANIUM.COM»
QHGKTPOHHaS[ OMOIMOTEYHAs CUCTEMA HSI{&TGJ’ILCTB& «JIaHB)»
QHGKTPOHHaS[ OMOIMOTEYHAs CHCTEMA «KOHCYJ'ILT&HT CTyACHTa»



