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Conep:xanue

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

2. Mecro nucuuruivnel (Moayins) B ctpykrype OITOIT BO

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

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

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

4.2. CogeprkaHue OUCIUTUIAHBI (MOIYIIN)

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

6. ®oHJI OLICHOYHBIX CPEJICTB MO TUCIUIUIUHE (MOIYJIIIO)

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

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

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

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

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

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

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

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



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

1. TlepeyeHb IUIAHHUPYEMBIX pe3yJbTATOB OOy4YeHHsI IO JTUCHUINJIMHE (MOIYJI0), COOTHECEHHBIX C
IJIAHUPYeMBbIMHU pe3yabTaTamu ocsoenust OIIOII BO
OO0y4aronuiicsi, OCBOUBIINNA AUCITUILTHHY (MOIYIIB), JOIDKEH 001a1aTh CIEAYIOMIMMH KOMIIETCHIIUAMU:
Mudp Pacimiudposka
KOMIETeHIINH npuoGpeTaeMoii KOMIEeTeHINH
IIK-2 Crioco0eH OCYIIEeCTBIATh TECTHPOBAHHE KOMIIOHEHTOB HH(POPMAIIMOHHBIX CHCTEM
[K-2.1 3HATH TEXHOJIOTHH TECTHPOBAHUSI KOMIIOHEHTOB HH(OPMAIIMOHHBIX CUCTEM
[1K-2.2 YMeTh oCyIIeCTBISATh TECTUPOBAHHE KOMIOHEHTOB HH(OPMAIIOHHBIX CUCTEM
[K-2.3 BrageTs crtocOOHOCTHIO OCYIIECTBIATH TECTUPOBAHIE KOMIIOHEHTOB HH(OPMAIIHOHHBIX CHCTEM
IIK-5 CriocoOeH MPUMEHSATh CHCTEMHBIH MOIX0/ M MaTEMAaTHIECKHE METOBI B (POpMAITN3AIIH PEIICHHUS
MIPUKITaAHBIX 337a4, B TOM YHCIIE HHTEIUICKTYalIbHBIX
TIK-5.1 3HATH OCHOBBI CHCTEMHOTO MOX0/1a 1 MAaTEMAaTHYCCKUX METOJIOB B (hOPMATH3AINN PEIICHUS
ITPUKJIAIHBIX 3a/1a4, B TOM YHCJIC MHTCJUICKTYaJIbHbIX
TIK-5.2 3HATH OCHOBBI CHCTEMHOTO IOIX0/1a ¥ MaTEMAaTHYECKUAX METOJIOB B (hopMalTU3aIMK PEIICHHS
ITPUKJIAIHBIX 3a/1a4, B TOM YHCJIC MHTCJUICKTYaJIbHbIX
IK-5.3 Bnaners CHOCOOHOCTBIO TPUMEHATH CHCTEMHBIH TIOAXOA W MaTeMaTHYeCKHMe METOABl B

(bOpMaJ'II/ISaHI/II/I PEeUICHUA MPUKIIAAHBIX 3a74a4, B TOM YHCJIC MHTCIUICKTYaJIbHBIX

OO0y4aroniuiicsi, OCBOUBIINNA AUCITUILTHHY (MOIYIIB):
JlomxeH 3HaTh:

cucremy mnporpammupoBanus Ha JEJI®U; npuHIMIE pa3pabOTKA MPOTrpaMM; NPUHIMIEI aBTOHOMHON H

KOMITICKCHOM OTJIagKH 1 TECTUPOBAHUS [IPOTPAMM;
OCHOBBI CUCTEMHOTI'O IMMOAXO0Aa U MATEMATHYICCKUX MCTOJAO0B ITPU NPOrpaMMHUPOBAHUUN Ha HEH‘DI/I

JoyxeH yMeTb:

pa3pabaTbIBaTh alNrOPUTMbI PEHICHUS M MPOrpaMMHpPOBATh 3aJadll 0OpabOTKM NAaHHBIX B IPEIMETHOH 001acTH,

pa3pabaTbIBaTh NPOEKT TECTUPOBAHUS NPOTPAMMBI;
MPUMEHSTH METOABI CHCTEMHOTO ITOJIX0/1a ¥ MaTEMAaTHYECKUX METOJIOB IIPH PEIIeHUH IPUKIIAJHBIX 3a/1a4.

JlomxeH BIaieTh:
HaBbIKaMH OCYIICCTBJICHUA TCCTUPOBAHUA IPOTrpaMM;
HaBbIKaMH CUCTEMHOI'O IIOAX04a U MAaTEMAaTHYCCKUX METOI0OB B (I)OpMaHI/I?;aHI/II/I peuieHuA NMpUKJIaJHbIX 3a1a4.

2. Mecro aucuumiunsl (MoayJs) B crpykrype OIIOII BO

HanHas pucrumummHa (Momynb) BKIroueHa B pasgen "B1.B.JIB.01.01 [Jucnurummasl (Momymn)"
npodeccronansHOM oOpazoBatenbHoi mporpammbl 09.03.03 "Ilpuknannas uapopmatrka (IIpuknanHas uHbOpMaTHKA B
9KOHOMHKE)" M OTHOCHTCS K JAUCHMIUIMHAM TI0 BBIOOPY M 4YacTH, (OPMUPYEMOH YyYacTHHKaMH 00Opa3oBaTelbHBIX

OTHOIIIEHUH.

OcBaunBaeTcs Ha 2 Kypce B 4 cemecTpe.

3. O6bemM AMCHUIUIMHBI (MOAYJIS]) B 3a4eTHBIX eIMHULAX € YKa3aHHEM KOJIMYeCTBA YacoB, BbIAeJEHHBIX Ha
KOHTAKTHYI0 pafoTy o0y4yalomuxcsi ¢ mpemnogaBarejeM (M0 BHAAM Y4eOHBIX 3aHATHI) U HA CaMOCTOSATEIbHYIO

padoTty o0y4arommxcs

O01mas Tpy10eMKOCTh JUCHUILIMHBI cocTaBisieT 4 3aueTHbIX(ble) eaunun(sl) Ha 144 gaca(oB).

KonraktHast pabora - 48 uwaca(oB), B TOM uucie Jiekiuu - 16 gaca(oB), mpakTmueckue 3aHsaTus - 0 gaca(o),

nabopatopHbie paboThI - 32 yaca(oB), KOHTPOJb CAMOCTOSATENBHOM paboThl - 0 yaca(oB).

CamocrostensHas pabota - 60 gaca(oB).

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

Dopma MPOMEKYTOYHOTO KOHTPOJIS AUCIUIINHEL: 3K3aMeH B 4 ceMecTpe.

OCHOBHOM




4. Conep:xxkanue JHUCHUILUIMHBI (MOIYJisl), CTPYKTYpPHPOBaHHOe M0 TeMaM (pa3iejiaM) ¢ YyKa3aHHeM
OTBEJEHHOT0 HA HUX KOJIMYeCTBA aKaeMHYECKHX YaCOB H BU/I0B YUeOHBIX 3aHATHIi

4.1 CTpyKTYypa H TeMaTHYeCKHUi MJIaH KOHTAKTHON U CaMOCTOSITeIbHOM PadoThl N0 AUCHUILIHHE (MOAYJIIO)
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Tema 1. TexHoMOTHS PabOTHI B BU3yabHOH cpelie
1. |mporpammupoBanus. KomnonentHas moznens. Mutepdeticubie | 4 4 0 8 16
KOMIIOHEHTHI
Tema 2. O6padotka TabiamuHOi nHGOpMarmu. ['paduaeckue
2. [BozmoxHocTH cpeabl Borland C++. PaboTa ¢ daitnamu. 4 4 0 8 14
O0paboTka coObITHIl. MBIIIb U KJIaBHATYpa
3 Tema 3. TexHOJIOTHS TPOEKTUPOBAHUS PUIIOKEHUM. 4 4 0 8 14
" |B3anMoIeiCTBUSAME MIPIIIOKEHAN C 0a3aMu JaHHBIX
4 Tema 4. ConpoBOXKJI€HHE MPOrPaMMHOIO MTPOIYKTA. 4 4 0 8 16
" [lIpoexTHas nesATENEHOCTD
Mroro: 108 16 0 32 60

4.2 CoaepxxaHue TUCUMILIMHBI (MOLYJ151)

Tema 1. Texnosormsi paGoThl B BH3YaJbHOIHl cpene mnporpamvupoBanus. KommnoHeHTHass Mojelb.
HNurepdeiicHbie KOMIIOHEHTHI

Crpykrypa npoekra B Delphi. ®aiinbl npoekra, ¢popMbl ¥ MoAyns. VHCIIEKTOp OOBEKTOB M MHCIEKTOpP CBOWCTB
00bekToB. Pexxum npoextupoBanus nHrepdeiica. Komnonent ®opma. KommnoneHTs! 115 BBoJia ¥ BbIBOJA JaHHBIX: Label,
Edit, ListBox, ComboBox, CheckBox, RadioButton. Kommonent Button. Kommonents: TrackBar, ScrollBar, UpDown,
DataTimerPicker.

Tema 2. OOpaGorka Tadauunoii uHpopmanuu. I'paduyeckue Bo3MoxkHOocTH cpeabl Borland Delphi.
Oo0padoTka co0bITHii. MBIIIbL U KJIaBHATYpPa

OO6pabotka TabmuaHoi wHpopMmarmu. KommoneHT StringGrid. 3arpy3ka wu3o0pakeHWd B KOMIOHEHT Image.
Pucopanme ¢ momomrsio cBoiictB Canvas. Pabora ¢ (aiimoBoii cTpyKTypoil Ha ypOBHE OIEPAMOHHOW CHCTEMBI: MOWCK,
KOIIMPOBaHHUE, IIEPENMEHOBAaHNE U yaieHne (aiiioB u manok. MeIb 1 Ki1aBuatypa. [lopsaok HacTymiieHus.

Tema 3. TexHoJiorusi NPOEKTUPOBAHUS NMPUJIOKeHUIi. B3aumoaeiicTBUSIMU NPUJI0KeHUI ¢ 6a3aMH JaHHBIX

ITocranoBka 3amaun. [loctpoeHne 0OBEKTHON MOJETH MPUIIOKEHUS. BhIeaeHne THIIOBBIX COOBITUH U OOBEKTOB.
Pa3zpabotka Bu3yansHOro uHTEpdeiica.Mozaens AocTyna k 6a3aM TaHHBIX U3 CPEbl MPOrpaMMHUpOBaHust. KOMIIOHEHTHI st
paboThl ¢ Tabiuiamu 1 3anpocamu. OuibTpalys JaHHbIX. BusyansHoe oToOpa)keHue JaHHbBIX Ha GopMe.

Tema 4. ConpoBo:kaeHne NIPOrpaMMHOro npoaykra. IlpoekrHas 1esiTeIbHOCTH

JKM3HEeHHBI LMK NporpaMMHOro mnponykra. OpraHuzanust momouiu: ¢aiiin CHpaBKH, KOHTEKCTHAs IOMOIIb.
PazpaboTka WrpoBBIX M OOYdYaOIIMX NPUIOKEHHII B COOTBETCTBHM C WHAMBHAYAlIbHBIMH 3aJaHUAMHU. Pa3paboTka
npwioxkeHnil. McnonezoBanue xkomnonenta Shape. [loctpoenune rpagukoB u nuarpamMm B komrnoneHnte Chart. Pabora ¢
TEKCTOBBIMH ¥ THITN3UPOBaHHBIMU (aiimamu. KomnonenT Memo. Komnonentsr OpenDialog u SaveDialog.

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

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



oOydJaromuecss 4YUTAlOT M KOHCHEKTUPYIOT y4eOHYI0, Hay4HYI0 M CHpPABOYHYIO JIMTEPATypy, BBINOJHSIOT 3allaHusl,
HarpaBJIeHHbIE Ha 3aKperyIeHHue 3HaHWH M OTPabOTKY YMEHWH M HaBBIKOB, FOTOBSTCSA K TEKYLIEMY M IPOMEKYTOYHOMY
KOHTPOJIIO 110 JUCLUILINHE.

Oprazu3zanus caMOCTOSTENbHON paboThl 00yJarOMMXCs PErIaMEHTHPYETCS] HOpPMAaTUBHBIMU JOKYMEHTaMH, y9eOHO-
METOIUYECKOI TUTEPaTypOr U 3IIEKTPOHHBIMU 00pa30BaTENbHBIMH PECYPCaMH, BKIIIOYAS:

Iopsnok opraHW3alMM M OCYIIECTBICHUS 0Opa30BaTENbHON NEATEIBHOCTH IO 00pa30BaTeNbHBIM IPOrpaMMam
BBICIIETO O00Opa3oBaHUs - TNporpaMMaMm OakajaBpHaTa, HPOrpaMMaM CHELHAIUTETa, NporpaMMaM MarucTpaTypbl
(yTBepxmeH npruka3zoM MuHKCTepcTBa 00pa3oBaHms U Hayku Poccuiickoit @enepanun ot 5 anpens 2017 roga Ne301)

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

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

[lpaBmwia BHYTpEHHEro pacnopsaka (QexepasbHOr0 TrOCYZapCTBEHHOI'O aBTOHOMHOTO — 00pa30BaTEeNbHOTO
yapexaeHns BrIcIIero npodeccruonansaoro odpasosanms "Kazanckuii (IIpuBomkckuit) penepansHbii yHUBEpCcUTET"

JlokansHble HOpMaTHBHBIE akThl Kazanckoro (IIpuBosmkckoro) ¢enepaibsHOTO yHUBEpCUTETA

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

@DOH OLICHOYHBIX CPEACTB 10 IUCLMIUIMHE (MOIYJIO) BKIIOYAeT OLICHOYHBIC MATepPHAIBl, HAIPABICHHBIC Ha
NPOBEPKY OCBOCHHUSI KOMIICTCHLM, B TOM YHCIE 3HAHMI, yMEHUH W HaBBIKOB. DOHJ OLICHOYHBIX CPEACTB BKIFOYACT
OLIEHOYHBIE CPEJICTBA TEKYIIEr0 KOHTPOJIS M OLIEHOUHBIE CPEJICTBA TPOMEKYTOUHOMN aTTECTALUH.

B ¢oHIe OLeHOYHBIX CPEACTB COACPIKUTCS CIIeAyIoIIas HHHOPMALHU:

- COOTBETCTBUE KOMIIETEHIIMH IIaHUPYEMBIM pe3yJibTaTaM 00y4eHHs 10 TUCLUUILIHHE (MOAYIIIO);

- KpUTEpUH OLICHUBAaHHS CHOPMUPOBAHHOCTH KOMIICTCHIIH;

- MeXaHMU3M (OPMHUPOBaHHS OLEHKHU 110 TUCLUUILIHHE (MOAYIIIO);

- OIIMCaHUE TOPsIKA IPUMEHEHHS U IIPOLIEAYPHI OLCHUBAHUS IS KaXKIOT0 OLICHOYHOT'O CPECTBA;

- KpUTEPUH OLICHUBAHHS JUTS KaXXJIOr0 OLCHOYHOTO CPE/ICTBA;

- CONepXKaHUE OIICHOYHBIX CPEICTB, BKJIIOYas TPEOOBAHHUsA, MPEIABABISACMBIC K JACHCTBHSIM OOYJarOIIUXCH,
JIEMOHCTPUPYEMBIM pe3yJIbTaTaM, 3a/laHus Pa3InYHbIX THUIIOB.

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

7. llepeyeHb JUTEPATYPbl, HEOOXOAMMOM AJISl OCBOEHUS AUCUMILIMHBI (MOLYJ151)

OcBoeHHE AMCHMIUIMHBI (MOAYJISI) TpeIoyaraeT u3ydeHue ydeOHoW nurepaTypbl. Jluteparypa MoOXeT ObITh
JIOCTyTIHA 00YYaIOIIMMCS B OJJTHOM M3 IBYX BapHAHTOB (JIMOO B 000OMX M3 HHX):

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

- B TIeYaTHOM BHJE - B HayuHoii 6ubnmmnoreke EnaOyxckoro uactutyra KOY. OOyuaromuecs noIy4anT yaeOHYIO
IUTepaTypy Ha aOOHEMEHTE II0 YHMTAaTeNbCKUM OHMJeTaM B COOTBETCTBHM C TIpaBWIaMHU II0JIb30BaHMs Haywnoi
ONOIMOTEKOMH.

ONeKTpOHHbIE M3/IaHHs JOCTYIHBI JUCTAaHIMOHHO M3 JIOOON TOYKH IPH BBEIACHUH OOYUYAIONIMMCSI CBOETO JIOTHHA
U Tapois OT JIMYHOTO KaOuHeTa B cucteMe "OIeKTpoHHBIH yHuBepcuteT'. Ilpn HMCIONB30BAaHMHM IE€YATHBIX H3JaHUN
6ubsimoTeuHslii (OHA MODKEeH OBITh YKOMIUIEKTOBAaH MMM M3 pacdera He MeHee 0,25 sKk3eMIursipa Ha KaXKAOTO
00ydJaroIerocs U3 4ucia JIML, 0JHOBPEMEHHO OCBAUBAIOIIUX JaHHYIO AUCIUIUINHY

Ilepeyenp nuTepaTypsl, HEOOXOMUMOMN AJISI OCBOGHMS IUCLUUIUIMHBI (MOIYNs), Haxomutca B [Ipumoxennn 2 K
paboueit mporpamme AUCHUILIMHBL OH MOJJIEKUT OOHOBICHHWIO TPH HM3MEHEHHHM YCIOBHH 1oroBopoB KDY ¢
IIpaBoOOJIAAAaTENIMI AJIEKTPOHHBIX H3JaHMH W TpPH H3MEHEHMH KOMIUIeKTOBaHUS ¢oHIoB HayuHoit OuGimorexn
Enabyxckoro mHCTHTYTa KOV,

8. Ilepeuenb pecypcoB HH(POPMAIHOHHO-TETEKOMMYHUKANIMOHHOW ceTu '"WHTepHeT", HEOOXOMUMBIX sl
OCBOEHUS TUCUMIJIMHBI (MOTYJIsA)

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

OcHoBbI mporpamMmupoBanus Ha si3bike C/C++ - https://www.intuit.ru/studies/courses/43/43/info
[porpammupoBanue Ha s3bike C++ - https://www.intuit.ru/studies/courses/626/482/info
Vyebnuk no C++ - https://itproger.com/course/cpp

SI3pik iporpammupoBanuns C++ - https://www.intuit.ru/studies/courses/17/17/info



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

9. MeTronnueckune yKa3aHus J1J1s 00yJAIOLIHXCS 110 0CBOECHUIO TUCHUILUINHBI (MOXYJIS)

Buj pa6or MeTtoauyeckne peKoMeHAaAIUN

JIEKIIAHA [Ipy w3y4YeHWM [OUCIWIDIMHBEI CHadajla HEOOXOOMMO MO0 KaXKAOH TeMe JIeKIHH [POYHTATh
PEKOMEHIOBAaHHYIO JINTEPATYpPy U COCTAaBUTh KPATKUH KOHCIEKT OCHOBHBIX IOJOXEHHWH, TEPMHHOB,
CBCJICHUH, TPEOYIOINX 3aTIOMUHAHUS U SBISIONIMXCSI OCHOBOMOIATAKIIUME B 3TOH TEME JIJIsl OCBOCHHUS
MOCNIEAYIOMUX TeM Kypca. s paciiupeHus 3HaHUS M0 JUCIHMILIMHE PEKOMEHIyeTCs HCIOIb30BaTh
HHuTepHeT-pecypcesl; TIPOBOJUTH MMOUCKHU B Pa3lUYHBIX CUCTEMAX it HCII0Jb30BaTh
MaTepHalbl CAiTOB, PEKOMEHIOBAHHBIX MPEINOIaBaTEIEM.

nabopatophsie | [Ipy  moxroroBke Kk J1abopaToOpHBIM —3aHSATHSAM HEOOXOIMMO 3apaHee M3YYUTh METOANYECKHE

paboTsI PEKOMEHIALNH 110 ero MpoBeieHui0. OOpaTUTh BHUMAaHUE Ha LeJIb PadOThI, HA OCHOBHBIE BOTIPOCHI IS
MIOJITOTOBKHM K paboTe, Ha cojiep:kaHne TeMbl paboThl. JIabopaTopHOe 3aHsATHE IPOXOAUT B BUJIE JUAJIOTa,
pa3dopa OCHOBHBIX BOIIPOCOB TeMBbl. Takxe 1abOpaTOpHOE 3aHATHE MOXET NMPOXOAMTH B BUJIE MOKa3a
TIpe3eHTaIHH, JEMOHCTPATUBHOTO Mmarepuana (B YaCTHOCTH TUIAKaToB, cnaiinos),
KOTOpbIE CONPOBOXIAIOTCA Oecenoil mpenomaBaresisi co cryneHTamu. CTyIZEHT MOXeET ClaBaTh
nmabopaTopHylo paboTy B BHAE HamWCaHWsA pedepaTa, NOATOTOBKM CIAWIOB, TPE3CHTAMA U
nocnenyromen 3aIUTHI ero, 1mbo MOXET HanucaTb KOHCIICKT B
TeTpaau, OTBETHB Ha BONPOCH IO 3aJaHHOH Teme. OTBETHl Ha BONPOCHI MOXKHO CONPOBOXIAThH
PHUCYHKaMH, CXeMaMH U T.JI. C IPUBJICYECHHEM TOIOIHUTEIBHOM INTEpaTyphl, KOTOPYIO CIEIYeT yKa3aTb.

camoctos- | OOydaromuiicsi caMOCTOSITENIFHO OINPENEISeT PEKUM CBOCH CaMOCTOSATENbHOW pabOTHI M Mepy Tpyaa,
TenbHas paboTa| 3aTpauMBaeMOro Ha OBJAJICHWE 3HAHMSAMH M YMEHMSAMH IO JUCIUILUIMHE, BBIIOJHIET BHEAYAUTOPHYIO
paboTy 1o MHAMBHIYaJILHOMY IUIaHY, B 3aBHCUMOCTH OT COOCTBEHHOI MOATOTOBKH, OFO/DKETa BPEMEHH
U Apyrux ycnoBud. EkeaHeBHO 0OOydaromuicsi MOIDKEH YACNATH BBINOJHEHHIO CAaMOCTOSTEIbHON
paboTel B cpemHeM He MeHee 3 4acoB. [IpW BBIOJHEHHHM CaMOCTOSATENBHOW  PabOTHI
00y4Jaromuicss UMeeT NpaBo OOpalaThCs K IPENoJaBaTeNio 32 KOHCYJIbTAlMEeH C HENbI0 YTOUYHEHHUS
3a7aHust, POPMbI KOHTPOJISI BBIOJIHEHHOTO 3aaHHS.

9K3aMeH JUIs KOHTPOJIS YCBOCHMS MaHHOW MUCLUIUIMHBI NPEIYyCMOTPEH 5K3aMeH, Ha KOTOPOM CTyAEHTaM
HEo0XOMMO OTBETHTh Ha BOIIPOCHI SK3aMEHAIIMOHHBIX OMeToB. [Ipu oTBeTe Ha HK3aMeHe HEOOXOAUMO:
OpOAyMaTh M YETKO W3JIOKUTH MAaTepuaj; AaTbh OIpeleleHHE OCHOBHBIX MOHATHH; NaTh KpaTKoe
OmnMcaHHe SBJICHUH; mpuBecTH mnpuMmepsl. OTBeT clenyeT WIITIOCTPHUPOBATH CXEMaMM, PUCYHKAMH H
rpadukamu.

10. IlepeyeHb HMH(OPMALMOHHBIX TEXHOJOIUH, HCIOJIb3yeMbIX NPH OCYUIeCTBJEHHU 00Pa30BATENbHOIO
npouecca mo AMCHUILIMHEe (MOIYJI0), BKJIOYasi NepedyeHb NPOrPaAaMMHOr0 ofecnedyeHMss M HMH(OPMALMOHHBIX
CIPABOYHBIX cUCTeM (MPH HEOOXOAUMOCTH)

Ilepeuenp MHGOPMAIIMOHHBIX TEXHOJOTHH, MCIIOIB3YEMBIX MPHU OCYHIECTBICHHH 00pa30BaTEIbHOIO Ipolecca Mo
JUCLUILIMHE (MOZYIIIO), BKIIOYas IEepPEeYeHb MPOrpaMMHOro obecrieueHHss ¥ MH()OPMALMOHHBIX CIIPAaBOYHBIX CUCTEM,
npencrasieH B [punoxxenun 3 k pabodeit mporpamMme JUCHUTUIMHBL (MOIYJIA).

11. OnucaHue MaTepUAJbLHO-TEXHUYECKOI 0a3bl, HeOOXOAMMOWN /sl OCylecTBJIeHHs] 00pPa30BaTeIbHOIO
npouecca no AMCHUNINHE (MOAYJII0)

VYuebnast aymuropust Ne 60 (423600, Pecriyonuka Tarapcran, r. Enabyra, yn. Kazanckas, 1. 89) mnst nposeneHus
3aHATHI JISKIIMOHHOTO THIA, 3aHSATUH CEMHHApCKOTO THIIA, TPYIIOBBIX M WHIWUBHIYAJIbHBIX KOHCYJIbTallMH, TEKYIIEro
KOHTPOJISL ¥ TIPOMEXYTOUHON aTTeCTalllH, MMOMEIICHHE sl CAMOCTOSTeNbHOM padoTel. KoMmuiekT mebenn (IocagodHbIX
mect) 29 mr. Komrutekt mebenn (rocamounsix MecT) uist npenoaasatens 1 mt. Kommproteprsiit kimace: KommberoTepsr intel
core i5 15 wr. Monutopsl ViewSonic 22d 15 wr. IIpoekrop EPSON EB-535W 1 wr. MuTepaktuBHas nocka 1QBoard
DVT TNOS82 1 wr. Tpubyna 1 mr. Konguuuonep 1 wr. Hacrennsie non ku 6 wr. lllkad aByxcrBopuartslii ¢ nonkamu 1
mr. BebG-xkamepa | mr. Beixom B VHTepHeT, BHYTPHUBY30BCKas KOMIIBIOTEpHAas CeTh, AOCTYI B 3JEKTPOHHYIO
nHpOpMannoHHO-00pa3oBaTeNbHyI0 cpexy. Habop ydeOHO-HATISIAHBIX TOCOONH: KOMIUIEKT NMPE3eHTAINIl B 3JICKTPOHHOM
(dhopmare 1o penogaBaeMon AUCIUTIINHE 3-5 TIT.

12. CpeZICTBa aJjanTanvu npenojgaBanvs JUCHUINIHHBI K HOTpeﬁHOCTflM oﬁyqaloumxcn HHBAJINJI0B U JIMII C
OrpaHU4Y€HHBIMHA BO3MOKHOCTAMM 3/10POBbS

HpI/I HCO6XO,HI/IMOCTI/I B 06paSOBaT€J'ILHOM nponecce MPUMEHAKOTCA CIACAyroniyMe METOoAbl W TEXHOJIOTHH,
06.]161"‘{3}01111/16 BOCIIpUATHE I/IH(i)OpMaIII/II/I O6y‘laIOHII/IMI/ICH HWHBAJIMAAMHM U JIMIIAMU C OIPAHUYCHHBIMU BO3MOXKHOCTIMH
310POBbA:

- CO3JdaHUE TEKCTOBOM BEPCUHN JII000T0 HETEKCTOBOI'O KOHTEHTA JUISI €r0 BO3MOXKHOTO Hp606paSOBaHI/I$[ B




AJIBTCPHATUBHLIC (1)0pMI>I, yHO6HLIe JJIA pa3jIndHbIX HOHL30BaTeJ’Ieﬁ;

- CO37aHHE KOHTEHTA, KOTOPHIH MOXKHO TPEACTaBUTHh B PA3IMYHBIX BUAAX O€3 MOTEpH JAHHBIX WIH CTPYKTYPHI,
MIPEIYyCMOTPETh BO3MOXHOCTh MACIITAOMPOBAaHUS TEKCTa W HM300pakeHHWH Oe3 IMOTepH KadecTBa, MPEIyCMOTPETh
JIOCTYITHOCTD yNPaBIEHUSI KOHTEHTOM C KJIaBUATYPHI;

- CO3/1aHHME BO3MOKHOCTEH JUT 00yJaroKXCsl BOCIPHHNMATE OIHY U Ty ’k€ HH()OPMAIIUIO U3 Pa3HBIX HCTOYHUKOB -
HalpuMmep, TaK, YTOOBI JIMIA C HApYMICHWSIMH CIyXa MOJydald HH()OpMAanuio BU3yalbHO, C HApyLICHUSIMHU 3pPEHUS -
ayIHUaNbHO;

- HOPUMCHCHHUC TMPOrpaMMHBIX CpPCIACTB, o6ecneanalome BO3MOJXHOCTh OCBOCHHsS HABBIKOB U yMeHHﬁ,
(IJOpMI/IpyeMI)IX Z[I/ICHI/IHJ'IPIHOﬁ, 3a Cuér AJIBTCPHATUBHBIX CHOCO6OB, B TOM YHCJIC BUPTYAJIbHBIX na60paTop1/H71 u
CUMYIIAUOHHBIX TeXHOHOFHﬁ;

- HOPUMCHCHHUC JIUCTAHIHMOHHBIX O6pa30BaTeJ’ILHLIX TEXHOJIOTHI U epeaadn I/IH(i)OpMaHI/II/I, OpraHmuzanuun
Ppa3JIMIHbIX (l)OpM I/IHTepaKTHBHOﬁ KOHTaKTHOM pa6OTI>I o6yqa}0meroc51 C mnpenoaaBaTejeM, B TOM YUCIC BC6I/IHapOB,
KOTOpPbIC MOT'YT OBLITH HCITOL30BaHEI I TIPOBEACHUSL BUPTYAJIbHBIX JICKIIUA ¢ BO3MOYKHOCTBIO B3aPIMOL[eI7[CTBPIH BCEX
YYaCTHUKOB JUCTAHIIMOHHOTO 06y‘~IeHI/IH, MIpOBEACHUA CEMUHAPOB, BBICTYIJICHUA C JOKJIaJaMW U 3allIUTHI BBITOJTHECHHBIX
pa60T, OpOBCACHUA TPECHUHI'OB, OpraHnu3annuun KOJUUIEKTUBHOM pa6OTLI;

-  HOPUMEHCHHUC JUCTAHIMOHHBIX 06pa30BaTeJ'H)HI>IX TEXHOJIOTUH Ui OpraHu3aluu (bOpM TCKYIIEro H
MMPOMCIKYTOYHOT'O KOHTPOJIA;

- yBEINMYCHHE TPOIODKUTENBFHOCTH CHA4Yd OOYJaomMMCS WHBAJHIOM WM JIAIIOM C OTpaHHYCHHBIMH
BO3MOKHOCTSIMH 3I0POBBsI JOPM IMPOMEKYTOUHOM aTTECTAIIUH 110 OTHOIICHUIO K YCTAHOBICHHOH MPOMOIKUTEIIEHOCTH UX
Cllavuu:

- IPOJIOJKUTENBHOCTY COa4yM 3a4éTa WIM 5K3aMeHa, IPOBOAUMOrO B IHCHMEHHOU (opme, - He Oosiee yeM Ha 90
MUHYT;

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

- IPOJIOJDKUTENBHOCTH BBICTYIUICHHUS 00yUaroerocs Ipy 3alliTe KypcoBOH paboThI - He Ooiee 4eM Ha 15 MHUHYT.

IIporpamma coctaBieHa B coorBercTBuH ¢ TpeboBaHmsMEH PI'OC BO u y4eOHBIM IUTAHOM IO HAIPABICHUIO
09.03.03 "IIpuxnagnas naGOpMaTHKA" U TpodmTo moaroToBky "[IpukiagHas HHPOPMATHKA B SKOHOMHUKE"'.
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1. CooTBeTCTBHE KOMIIETEHIIHH MJIAHUPYEMBbIM pe3y/ibTaTaM 00y4eHHs 10 JMCIUIIIHHE

(MoyJ110)
Kox m nHammenoBanme | UHAMKATOpBI AOCTH:KeHHMs KoMIleTeHIUil | OneHOYHBIE CpeacTBa TeKyLIero
KOMIeTeHIMH AJI51 AAHHOM AMCIMILIHHBI KOHTPOJISl M POMEKYTOUYHOIi aTTecTaluu
[IK-2. Cnocoben 3HaeT cucTeMy MpPOrpaMMHUPOBAHHUS Ha Texymmuit KOHTPOJb:
OCYIIECTBIIATH JAEJI®U; npuHOHIEL pa3paboTku mporpamy; | JlabopaTopHbie pabOTHI IO TeMaM
TECTUPOBAaHUE MIPUHLIUIIBI ABTOHOMHON U KOMIUIEKCHOM Tema 1. Texaomnorust paboTHl B BU3YAIbHOM
KOMITOHEHTOB OTJAIKH ¥ TECTUPOBAHUS MPOTPAMM. cpene nporpaMmupoBaHusi. KommoHeHTHas
nH(pOpMaMOHHBIX Mozenb. MHTepdericHbIe KOMITOHEHTHI

CHUCTEM.

YMeeT pa3pabaTeIBaTh aITOPUTMBI PEIICHHS
U MIPOTPaMMHPOBATh 331a4n 00pabOTKH
JIAaHHBIX B TIPeIMETHOM 001acTH,
pa3pabaThIBaTh MPOEKT TECTUPOBAHMS
MIPOTPaMMBL.

BrnaneeTr HaBBIKAMU OCYIIECTBICHUS
TECTUPOBAHHSI IPOTPaMM.

KjlaBuaTtypa

Oxzamen

Tema 2. O6paboTka TaOMHIHO
nHdopmanmu. ['paduueckre BO3MOKHOCTH
cpenst Borland DELPHI. Pa6ora ¢
¢aitnamu. O6padoTka coObITHi. MBIIb 1

Tema 3. TexHoNOTUS TPOSKTUPOBAHUS
npuioxeHul. Bzanmoencteusmu
MIPUJIOKCHUH ¢ 0a3aMH JaHHBIX

Tema 4. ConpoBoXKIeHNE IPOTPaMMHOTO
nponykra. [IpoekTHast IesTENbHOCTh

HpOMe)KyTO‘IHa?[ aTTeCTanus:

IIK-5. ciocoben
HpI/IMeH}ITI) CI/ICTCMHBIﬁ
NoaX0J 1
MaTreMaTHYECKHE
METO/bI B
(dhopmanuzanyu
PpeNIeHns TPUKIIATHBIX
3a/1a4, B TOM YHUCIIE
HHTEJUIEKTYATBHbIX.

3HaeT OCHOBHI CHCTEMHOTO MOIX0/a U
MaTeMaTH4YEeCKUX METOJIOB IIPU
nporpamMmmupoBanuu Ha JIEJIOU

VYmeer MPUMCHATb METOJbI CUCTEMHOTO
noaxoJa 1 MaTeMaTU4ICCKUX METOJOB IIPpU
PpeUICHUHA MMPUKIIAAHBIX 3a4a4.

BJ'IaZ[eCT HaBbIKaMH CUCTEMHOI'O IMoAXoaa 1
MaT€MaTHU4YCCKUX METO/J0B B Q)opManne»auI/m
peuicHus NMpUKIaAgHbIX 3a4a4.

Texyluil KOHTPOJIb:
TectupoBaHue o TeMam

KJIaBHaTypa

Oxzamen

Tema 1. TexHonorus paboTsl B BU3yalbHOU
cpene nporpamMmmupoBanus. KomnoneHTHast
Mozenb. HTepdelicHbIe KOMITIOHEHTBI
Tema 2. O6paboTka TaOIUIHOM
nHdopmanuu. I"paduueckre BOZMOKHOCTH
cpexnst Borland DELPHI. Pa6ora ¢
¢aitmamu. O6paboTka coOBITHI. MBIIE 1

Tema 3. TexHONIOTUS NPOEKTUPOBAHUS
NpuI0KeHUd. B3anmopeiictusamu
MPUIIOKEHUH ¢ 6a3aMu JaHHBIX

Tema 4. ComnpoBOoXJeHHE NPOrPaMMHOTO
npoaykra. [IpoekTHas AesiTenbHOCTD

IIpomesxyTouHas aTTecTanys:

2. Kputepuu oneHuBanus c(pOpMHPOBAHHOCTH KOMIIeTEeHIM I

Kommner 3auteHo He 3auTeHo
eHIusA Bbicokuii ypoBeHb Cpennuii ypoBeHnb Huskuii yposenn Hwuxe noporosoro
(OTJIMYHO) (xopomuio) (YA0BJ1€TBOPHTEIBLHO) YPOBHS
(86-100 6a10B) (71-85 6an10B) (56-70 6an0B) (Hey10BJIETBOPUTENH
HO)
(0-55 6asioB)
1IK-2 3HaeT OTIMYHO CHUCTeMYy | 3HaeT cuctemMy | 3HaeT cucteMy He 3Haet cuctemy
MPOrpaMMHPOBaHUSA Ha | MPOrpaMMHUPOBAHUS Ha | IpOrpaMMHUpPOBAaHUS Ha MIpOrpaMMHUpPOBaHUSA
JEJIDU; npuHuunel | JAEJIOU; ocHoBHbIe | JIEJIDU; oTnenbHbIE Ha JIEJI®U;
pa3paboTku MpOTrpaMM; | IMPUHLMUIIBI pa3paboTKu | MPHUHIUITEI Pa3padOTKU TIPUHIIATIBL
MPUHLIMIIEI aBTOHOMHOW U | MPOrpaMM; MIPUHLMIIBL | POTPaMM, JOIycKas pa3paboTku
KOMIUIEKCHOM OTJaJKU W | aBTOHOMHOM U | THIUYHBIC OMTUOKH TIPU MporpamMm;
TECTUPOBAaHMS MPOIPAMM KOMIUIEKCHOW OTJIAIKKW U | OTBETE Ha BOMPOC WU MIPUHIAIIBL
TECTUPOBAHHUSI IPOIPaMM pELIeHNH TOCTaBJIEHHOU aBTOHOMHOM U
3a/1a4M KOMIUIEKCHOM
OTJIAJIKU U
TECTUPOBAHUS
porpaMmm
Ywmeer paszpabateiBaTh | YMeer paszpabateiBaTh | YMeeT paspabareiBath | He ymeer
QITOPUTMBI  PEUICHHs] W | aITOPUTMBI  PEIICHUS ¥ | aTOPUTMBI peUIeHUs] | | pa3padaTbiBaTh




NPOrpaMMHpPOBaTh 33Ja4yM | IMPOrpaMMHUPOBATH  3aJaudl | MPOrpaMMHPOBATh 33/1a4d | aJrOPUTMBI
00paboTKM  JaHHBIX B | 00pabOTKH JTAHHBIX B | 0OOpabOTKM  JaHHBIX B | peUICHHS U
MIpeMETHO M obnactH, | MpeaMeTHOM obnacTH, | MpeaMeTHOMN obnacTH, | mMporpaMMHUpOBaTh
pa3pabaTeIBaTh MIPOEKT | pa3padaThIBaTh MPOEKT | pa3pabaThIBaTH MPOEKT | 3a1a4d 00padOTKH
TECTUPOBAHHA IIPOTPAaMMBI | TECTHPOBAaHHS IPOrPaMMEL, | TECTHPOBaHHS JaHHBIX B
JOITyCKass He3HaYUTeNbHBIC | MPOrPaMMBL, JOITyCKas | IPEeIMETHOMN
OmMOKK TIPH OTBET€ Ha | THIWYHbIC OMMOKKH Tpu | oOiacTw,
BONIPOC ~ WJIM  DPELICHUM | OTBETE Ha BONPOC WM | pa3pabaThiBaTh
TIOCTABJICHHOH 3aa4u pPELICHUH  IOCTaBJICHHOW | MPOEKT
3a7a4n TECTUPOBAHUS
POrpamMMBbl
Bnaneer HaBblkamu | Buaneer OocHOBHBIMH | Bianeer otaenbHeIMU | He BJIaJiceT
OCYIIECTBIICHHS HaBBIKAMH OCYILECTBJICHHS | HaBBIKAMHU OCYIIECTBJICHUS | HaBBIKAMU
TECTUPOBAHUS MPOTPaMM | TECTHPOBaHUSI ~ NPOTPaMM, | TECTUPOBAHUS IPOTPaMM, | OCYLIECTBICHUS
JOITyCKasi HEe3HayMTeNbHBIC | AOIyCKas TUITUYHBIE | TECTHPOBAHUS
OmMOKM TpH OTBETe HA | OMHOKA IIPH OTBETE Ha | IPOTpaMM
BOIIPOC ~ WM  PELICHHU | BOIPOC WIM  PEIICHUH

MOCTaBJICHHON 3a1a4n

MOCTaBJICHHOM 3a1a4n

ITK-5

3HaeT OTVINYHO OCHOBBI 3HaeT OCHOBBI CHCTEMHOIO 3HaeT 0CHOBBI cucTeMHOro | He 3HaeT 0CHOBEI
CHUCTEMHOTI'0 IOAX0a U MOJX0/1a U OTAEIBHBIX MOJXO0Ma U OTAENBHBIX CHUCTEMHOIO
MaTeMaTHYECKUX METOJOB | MaTeMaTHYECKUX METOJOB MaTeMaTUYECKUX METOJOB | MOAX0Ja U
IIpY IPOTrPaMMUPOBAHUU IIpY IPOTrPAMMUPOBAHUM HA | IIPU IPOIPaMMUPOBAHUU MaTeMaTUYECKHUX
Ha JIEJI®OU JAEJI®U, nonyckas Ha JIEJI®U, nonyckas METOJIOB IIPU
HE3HAUUTENIbHBIC OIINOKU TUIINYHBIE OIIMOKU NPU IPOrpaMMHUPOBaHUU
IIPU OTBETE Ha BOIPOC UIU OTBETE Ha BOIIPOC UIIU Ha JIEJION
pellIeHNH NOCTaBIECHHON pElIeHNH NOCTABIEHHON
3a1a4u 3aJauu
YMeeT npUMEHSTh METOABI | YMEET IPUMEHATh METOBI Ymeer npumensTs Metoasl | He ymeer
CHUCTEMHOTI'0 IOAX0a U CHUCTEMHOTI0 IOAX0a U CHUCTEMHOT0 MIOAX0Ja U pa3pabaTbIBaTh
MaTEMaTUYECKUX METOAOB | OTAENBHBIX OTJENBHBIX MPHUMEHATh METOBI
IIPH PELUICHUU MaTEMaTHYECKUX METONOB MaTEMaTHYECKUX METOAOB | CUCTEMHOIO
NIPUKJIAHBIX 3a7a4 IIpYU PELICHUU NIPUKJIAIHBIX | IIPU PELIEHUU OAX0Ja 1
3a/1a4, JOIyCKas IIPUKJIAJHBIX 3a7a4, MaTeMaTUYECKUX
HE3HAUUTENIbHBIC OIINOKU JIOITyCKasl TUIIUYHBIE METOJIOB IIpH
IIpY OTBETE HA BOIIPOC WU OIMOKY IPU OTBETE Ha pelieHun

pElleHNH TOCTaBIECHHON
3a/1a41

BOHpOC niin peIJ_IeHI/II/I
MOCTaBJICHHOM 3aJ1a4yu

MPUKJIaJHBIX 3aJla4

Bianeer HaBRIKaMu Baneer HaBBIKaMK Birangeet HaBBIKaMH He Bnageer

CHUCTEMHOTO I10JIX04a U CHUCTEMHOTO I10JIX04a U CHUCTEMHOTI0 I0JIX04a U HaBBIKAMU

MaTeMaTHYEeCKUX METOJIOB | OTHESJIbHBIX OTACIBbHBIX CHUCTEMHOTO

B (hopMaIM3aIiK PEIICHAST | MaTEMAaTHIeCKAX METOJIOB B | MAaTEeMaTHYECKUX METOAOB | MOIX0MAa U

TIPUKJIAHBIX 3a1a4 (dhopManm3anyy penieHus B (hopMaNTM3aIiH PEIICHUS | MAaTEeMaTHUECKUX
MPUKJIaIHBIX 3a7a4, MPUKJIAJHbIX 3a/a4, METOJIOB B
JIOTyCKasi He3HAYUTEJIbHbIE JIoIycKasi TUIIMYHbIE dbopmanuzanuu
OIIUOKH ITPH OTBETE HA OmMOKY U OTBETE HA peleHus

BOHpOC Nin peH_IeHI/II/I
MOCTaBJICHHOM 3a/1aun

BOHpOC nin peI_HeHI/II/I
MOCTaBJICHHOM 3aJ1a4yu

MPUKJIaJHBIX 3aJ1a4

3. PacnipenesieHne OLleHOK 32 (DOPMBbI TEKYIIEr0 KOHTPOJISI M IPOMEKYTOYHYI0 aTTECTALMIO

4 cemectp:

Tekyumuii KOHTPOJIb:

JlaGoparopHbie paboThI IO TEMaM

Tema 1. TexHonorus paboTs B BU3yalbHOI cpee mporpammupoBanus. KomnonenTHas monens. HTepdeiicHbe
KOMIIOHEHTHI

Tema 2. O6paboTka Tabnmunoi napopmanmu. ['paduueckue BosmoxxHoctr cpensl Borland DELPHI. Pa6ora ¢ daitnamu.
O06paboTka coObITHI. MBIIIL U KITaBUATypa

Tema 3. TexHOJIOTHS TPOSKTUPOBAHMS NIPUIIOKEHUH. B3anMoaelcTBUsAMM PHIIOKEHHH ¢ O0a3aMu JaHHBIX



Tema 4. ConpoBOXKIEHHE MPOTPAMMHOTO NPOAYKTa. IIpOEKTHAS AEATETHHOCTD
MakcumansHoe konruectBo 6amios o BPC - 30.

TectupoBanue

Tema 1. TexHonorus paboTH B BU3yalbHOI cpee nmporpammupoBanus. KomnonentHas monens. MHTEpdeiicHbIe
KOMIIOHEHTBI

Tema 2. O6paboTka Tabnuunoi nHpopmarmu. I'padudeckne Bosmoxxnoctu cpensl Borland DELPHI. PaGora ¢ daiinamu.
O06paboTka coObITHH. MBIIIL U KITaBUATypa

Tema 3. TexHoJIOTHS TPOSKTUPOBAHMS IPHIIOKEHUH. B3anMoaecTBUsIME IPUIIOKEHUH ¢ 0a3aMu TaHHBIX

Tema 4. ConpoBoxxeHHE IPOTPAMMHOI0 NPoayKTa. IIpoeKkTHas AeATeIbHOCTh

MakcumasnbHoe KoiaudecTBo 6amioB o bPC - 20.

Hroro 30+20=50 6ammoB

I[IpoMe:xkyTouHasi aTTecTanus - 3k3aMeH-50 OamioB.

ITpomexyTouHass aTTecTanus MPOBOAMTCS IIOCIE 3aBEPIICHHUS H3YyYCHMS MAWUCHMIUIMHBI WM €€ dYacTh B (opMe,
ompenenieMoil yu4eOHBIM IDTAHOM 00pa30BATENBHOW MPOTPaMMBI C LENBI0 OIEHHUTh paboTy oOydaromerocs, CTEIeHb
YCBOGHUSI TEOPETHIECKUX 3HAHUI, YPOBEHb C(OOPMHUPOBAHHOCTH KOMITETECHIIMH.

[IpenopaBarenb, MPUHUMAIONIMK 3a4eT o0ecreunBacT CilyyaiiHOe paclpe/ieieHHe BapUaHTOB 3aYETHBIX 3allaHUN MEXIy
o0yJalomuMucs C TOMOLIbI0 OWIETOB W/WIM C IPUMEHEHHEM KOMIBIOTEPHBIX TEXHOJIOTHH; BIIpaBe 3a1aBaTh
06y*1a}omeMycsl JOMOJIHUTCJIbHBIC BOIIPOCHI U AaBATh JOMOJTHUTECIIbHBIC 3aJaHU IOMHUMO TEX, KOTOPHIC YKa3aHbI B 6I/IHeTe.
3aueT mpoBoauTCs no OmneraMm. B kaxmom Ounere ABa OLEHOYHBIX CPEJCTBA: YCTHBIM MM MHCbMEHHBIN OTBET Ha BONPOC
U TIPAKTHYECKOE 3aJaHueE.

VY CTHBIN WM TUChMEHHBIN 0TBeT — 20 0aoB.

[paktrueckoe 3amanue — 30 6aymIoB.

Hroro 20+30=50 6amos.

Oob1ee KomudIecTBO 0AIIOB IO AUCIUILINHE 32 TEKYIIHHA KOHTPOJIb U MPOMEXKYTOUHYI0 arTectanuio: 50+50=100 6ammos.

Buns! oneHok:

Juis 3k3amena

86-100 — orynyHoO.

71-85 — xoporiio.

56-70 — yIOBICTBOPHUTENIBHO.
0-55 — HEeYIOBIETBOPUTEIHHO.

4, OIIeHO‘IHbIe cpeacrea, NOpsAiOK UX NPUMECHCHUA U KPUTECPUHU OLCHUBAHUSA
4.1. OueHo4HbIE CPEACTBA TEKYLIEr0 KOHTPOJISA
4.1.1. JlabopaTopHble padoThI
Tema 1. Texnonorust paboThl B BU3yallbHOII cpeie nmporpaMmmupoBanus. KommnonentHas mojens. MHTepdeiicHbie
KOMITOHEHTBI
Tema 2. O6paboTka Tabnuunoi nHbopmaiuu. I'padudeckne Bozmoxxnoctu cpensl Borland DELPHI. PaGora ¢ daiinamu.
O06paboTka coObITHI. MBI U KITaBHATYpa
Tema 3. TexHOTOTHSA TPOSKTHPOBAHUS MPHIIOKCHUN. B3anMoneicTBISIME TIPHIIOKEHUH ¢ 6a3aMu TaHHBIX
Tema 4. ConpoBoX/IeHNE TPOTPAMMHOTO TPOAyKTa. [IpoeKTHas 1esSTEeTbHOCTD
4.1.1.1. llopsinok npoBeneHus.
JlaGopatopHbie pabOThI MPOBOSATCS B YaChl ayAUTOPHOMN paOOTHI.

[epen BbINONHEHNEM Ka)XJOW pabOThI CTYIEHTBI-0aKaNIaBphbl JOJKHBI POopaboTaTh COOTBETCTBYIOIUI Marepual,
UCIIOJIb3Ysl KOHCTIEKThl TEOPETUUECKHUX 3aHSITHH, EPUOANIECKUE U3aHUs, YIeOHO-METOINUECKHE TIOCOOUS U YIEOHUKH.
ITo okoHYaHUM 3aHATHIT CTYAEHTHI OOPMIIIOT OTUET IO Ka)JJ0i paboTe, COOIIO1ast CIEAYIONIYI0 GopMy:

e HawmmeHoBaHUE TEMBI;

e Ilenb paboTsr;

e 3ajaHue U coJiep>KaHHe BBIIIOJIHEHHON paboThI,

e [IuceMeHHBIE OTBETHI HA KOHTPOJIBHBIE BOIPOCHI.
e  BrIBoaBI 110 Ipo/IeTaHHON paboTe.

° CHOuCcOK MCITOJIb30BAHHBIX HCTOYHUKOB.



10.

11.

12.

13.

14.

15.

16.

4.1.1.2 Kpurepnu oueHMBaHUs

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

[IpaBWIBHO BHIMOJHWI Bce 3aaaHus. [IpoJEMOHCTPHPOBAN BBICOKMI ypPOBEHb BIAJCHUS MarepuaioMm. [IposBieHBI
MIPEBOCXOTHBIC CTIOCOOHOCTU IPUMEHSTh 3HAHWS U YMCHHUS K BBIMOJIHCHUIO KOHKPETHBIX 3aJTaHHH.

22-26 6aJ1JI0B CTABUTCS, €CJIH 00yYaIOIIniics:

[IpaBUIBHO BBIMOJHWI OOJBIIYI0 YacTh 3adaHuil. [IpUCYTCTBYIOT HE3HAUMTENbHBIC OIIMOKH. [IpomeMOHCTpHpPOBaH
XOPOIIUH YPOBEHb BIIAJCHUSA MarepuajoM. I[IpOsSBICHBI CpPEIHUEC CIIOCOOHOCTH NPUMCHSATh 3HAHWS W YMEHHUS K
BBIMTOJHEHHIO KOHKPETHBIX 3a/IaHHH.

18-21 6aj10B CTABUTCHA, €CJIH 00yYaAIOIIUIACS:

3amaHuss  BBITOJHKI 0Ojee dYeM  HamoJOBHHY. IIpHCYTCTBYIOT  CephEé3HBIE  OIMOKH. IIpOaeMOHCTPHpPOBAH
YIOBIICTBOPHUTENIHBIN YPOBEHD BJIaJCHUSI MaTepuaioM. [IposiBieHbl HU3KHE CIOCOOHOCTH TPUMEHSTh 3HAHHS U YMEHHS K
BBIMTOJTHEHHIO KOHKPETHBIX 3a/IaHHH.

0-17 6a/1;10B CTABHUTCS, €CJIM 00YYAKOLIMACS:

3amaHus BBITIOJHWI MEHEE YeM HAamoJIOBHHY. I[IpOJeMOHCTPHPOBAH HEYAOBICTBOPUTCIBHBIN YPOBEHb BIIAJCHUS
MaTepuanoM. [IposiBIieHBI HEIOCTATOYHBIC CIIOCOOHOCTH MPHUMCHSTH 3HAHWSA W yYMEHHUS K BBIMOJIHCHHIO KOHKPETHBIX
3aIaHui.

4.1.1.3. ConepskaHue OLIEHOYHOTO CPeICTBA

JlabopaTopHas padora 1. JIuHeliHbIe IpOrpaMmbl
Hanumure nporpammy s pacdera 1o aByM dopmynam. [IpeasapuresibHO HOATOTOBBTE TECTOBBIE MPUMEPHI C
MOMOIIBIO KAIBKYJIATOpA (Pe3y IbTaThl BRIYMCICHHS 10 00erM (opMynaM NOJDKHBI coBraziars). Mcnone3yiite knace Math,
coaeprkaiuii Maremarndeckrue Gpynkunun DELPHI. MeTonbl, 0TCyTCTBYIOIIUE B Klacce, BEIPA3UTE Yepe3 HMEFOLIHECS.
Bapuanmut 3a0anuii:

. . 1 1 5
zy =cosa +sina + cos 3a + sin3a; ZZZZ_ESin(Eﬂ_Ba)'
__(m-Dym-(n-Dyn Vi =V
= ; Z, = —,

! vm3in+nm+m?2—m 2 m

sin 2a + sin 5a — sin 3a .
Z; = - ; z, = 2sina.

cosa + 1 — 2sin?2a

sin 2a + sin 5a — sin 3«

Z, = : z, = tg 3a.

cosa — cos3a + cos5a’

1 .2 2 4
zl=1—Zsm 2a + cos 2a; Z, = cos“a + cos™ a.
a 5
z, = cosa + cos2a + cos 6a + cos 7a; zz=4cosE*cosEa*cos4a.
_ 2(3 ) 2<11 +9) V2«
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1 ) .
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— 2 ; ; 2, L,a—p
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. (T . 5 3
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A= 1 ¥ cosda 1+ cos2a’ =AY
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JlaGopaTtopHas padoTa 2. Pa3BeTB.sI01IHecs] BBIYHCIANTENbHbIE POLIECCHI
3aganne. Beruncaurs 3Hauenne pyHKknuu
Bapuanmul 3a0anui:
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3aganmue 2. [lonagaHue TOYKHU B 3aIUTPUXOBAHHYIO 00J1aCTh

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

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

No Ob6nacTb No Ob6nactb

1




11




=-x"+2

y

13
15
17
19




JladopaTopHasi padoTa 3. Opranu3auus UKJI0B

3aganmne 1. Ta6unna 3HaueHnii pyHKOUA

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

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

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

topir Z 2<1+1+1+)||>1
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JladopaTopHas pa6ora 4. I[Ipocreiimne Kiaaccol
Kaxnpiit pa3pabarbiBaeMblii KJIacC JOJDKEH, KaK IPABHUJIO, COJACPIKATH CICAYIOUINE SJIEMEHTHI: CKPBIThIC IO,
KOHCTPYKTOpBI C TapamMeTrpaMu U 0Oe3 mapaMeTpoB, METOJbl, CBOWCTBAa. METOJbl W CBOWCTBA JOJDKHBI 00ECIEeYHBaThH
HEMPOTHBOPEUYUBBII, MOJHBIH, MUHUMANbHBIA U ynoOHBIH uHTEepdeiic kiacca. [IpH BOSHUKHOBEHHU OIMHUOOK JOJKHBI
BLIGpaCI)IBaTLC)I HUCKIKOYCHUA.

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

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

Hanucats nporpaMmy, IeMOHCTPUPYIOIIYIO BCE pa3pab0TaHHbIE JIEMEHThI KITacca.

Bapuanmut 3a0anuii:

Bapuanr 1

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

Hamucath nporpamMmy, 1eMOHCTPUPYIOIIYIO BCE pa3pabOTaHHBIE DIIEMEHTHI Kilacca.

Bapuanr 2

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

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

Hanmcats nporpammy, TEMOHCTPUPYIOIIYIO BCEe pa3paOb0OTaHHBIC 3JIEMEHTHI Kiacca.

Bapuant 3

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

Hamucats mporpamMmy, I€MOHCTPUPYIONIYIO BCE pa3padOoTaHHBIC DJIIEMEHTHI Kilacca.



Bapuanr 4

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

Hanmcats nporpaMmy, TIEMOHCTPHPYIOIIYIO BCe pa3pab0TaHHBIE 3JIEMEHTHI Kilacca.

Bapuanr S

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

Hanmcats nporpaMmy, 1EMOHCTPHPYIOIIYIO BCe pa3pab0TaHHBIE 3JIEMEHTHI Kilacca.

Bapuant 6

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

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

Bapuanr 7

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

Hamnucats nporpammy, JIEMOHCTPHPYIOIIYIO BCe pa3pabOTaHHBIE SJIEMEHTHI Klacca.

Bapuanr 8

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

Hamnucatp nporpammy, JIEMOHCTPHPYIOIIYIO BCe pa3pabOTaHHBIE SJIEMEHTHI Klacca.

Bapuanr 9

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

HammcaTs nporpammy, IEMOHCTPUPYIOIIYIO BCE pa3paboTaHHBIE 3JIEMEHTHI Kacca.

Bapuant 10

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

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

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

i BBIBOJI Ha 3KpaH OIMCAHU MHOTOWICHA.

HammcaTs nporpammy, IEMOHCTPUPYIONIYIO Bce pa3paboTaHHBIE 3JIEMEHTHI Kiacca.

Bapuanr 11

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

Hammcats mporpamMmy, TeMOHCTPUPYIOIIYIO BCe pa3pabOTaHHBIC JIEMEHTHI Kiacca.

BapuanTt 12

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

Hanmcats mporpammy, 1eMOHCTPUPYIOIIYIO BCE pa3paboTaHHBIE IEMEHTHI Kiacca.

Bapnant 13



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

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

Bapuant 14

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

Hamnucats nporpammy, IEMOHCTPHPYIOIITYIO BCe pa3paboTaHHBIE 3JIEMEHTHI Kilacca.

Bapuanr 15

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

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

Bapuanr 16

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

Hamnucats nporpammy, JIEMOHCTPHPYIOIIYIO BCe pa3pabOTaHHBIE SJIEMEHTHI Klacca.

Bapuanr 17

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

Hanmcats nporpaMmy, IeMOHCTPHPYIOIIYIO Bce pa3paO0TaHHBIE 3JIEMEHTHI Kilacca.

Bapuanr 18

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

HammcaTs nporpammy, IEMOHCTPUPYIOIIYIO BCE pa3pabOTaHHBIE 3JIEMEHTHI Kiacca.

Bapuanr 19

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

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

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

JladopaTopHasi pa6oTa 5. OgHOMepHbIe MACCUBBI

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

MUHHMAJbHBIM 10 MOJYJIIO 2JIEMEHTaMH.
YHopsamounTh 3IEMEHTHl MacCHBA IO YOBIBAHUIO.
Bapuanmul 3a0anuii:
Bapuanr 1
B onHOMeEpHOM MaccuBe, COCTOAIIEM U3 N BEIIECTBEHHBIX 3JIEMEHTOB, BBIYUCIUTh:
U cymMy OTpHIATENBHBIX DIIEMEHTOB MacCHBa;
U npousBeneHue 3JIEMEHTOB MACCHBA, PACTIONIOKEHHBIX MEXKY MAKCUMAJIbHBIM M MUHHUMAIIbHBIM JJIEMEHTAMHU.



YHOpAA0YUTS 3JIEMEHTHI MAacCHBA MO BO3PACTAHUIO.

Bapuanr 2

B omHOMEpHOM MaccHBE, COCTOAIIEM M3 N BEIIECTBECHHBIX JIEMEHTOB, BBIYHCIIUTD:
U npousBeqeHHe MOIOXKUTEIBHBIX JIEMEHTOB MAcCHBA,;
U cymMmy pIeMEHTOB MacCHBa, PACIIOIOKEHHBIX 10 MUHUMAJIBHOTO JJIEMCHTA.

yHOpHZ[O‘II/ITI) MO BO3PACTAaHUIO OTACJIBbHO BJICMCHTBI, CTOAINMEC HA YCTHBIX MECTaX, U JJICMCHTBI, CTOSAIIUE Ha
HCYCTHBIX MECTax.

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

U npousBeneHue 371€MEHTOB MACCHBA C YETHBIMH HOMEPAMU;

U cymMmy pIeMEHTOB MaccHBa, PACcIIOIOKEHHBIX MEKTY IEPBBIM M IIOCIECAHUM HYyJIEBBIMH dJIEMCHTAMH.
IIpeoOpazoBaTh MaccuB TaKUM 00pa3oM, 4YTOOBI CHAYaJIa PacIojiarajich BCE MOJI0XKUTEIbHBIE 3JIEMEHTHI, a TOTOM

— BCE OTPUIATEIbHbIC (3JIEMEHTHI, PaBHBIC HYJII0, CIUTATh ITOJOXHUTEIBHBIMA).
Bapuanr 4
B omHOMEpPHOM MaccHBE, COCTOAIIEM M3 N BEIECTBEHHBIX JJIEMEHTOB, BEIYHCIIHTh:

U cymMmy 3IeMEHTOB MacCHBa ¢ HEYCTHBIMH HOMEpaMH;

U cymMmy pIeMEHTOB MacCHBa, PACIIOIOKEHHBIX MEXITY NEPBBIM H IIOCIECAHIM OTPHLATEIBHBIMH dJIEMEHTAMH.
CaTh MaccuB, yJIaJIUB U3 HET'O BCE DJIEMEHTHI, MO/YJIb KOTOPBIX HE MPEBBIIACT €ANHHUILY.
OcBoOouBIINECS B KOHIIE MACCHBA 3JIEMEHTHI 3aIIOJTHUTh HYJISIMH.

Bapuanr S
B omHOMEpHOM MaccHBE, COCTOAIIEM M3 N BEIIECTBEHHBIX JJIEMEHTOB, BEIYHCIIHTb:
0  MaxkcUMaNbHBIN 3JIEMEHT MacCUBa;
U cymMmy pJIeMEHTOB MaccHBa, PACIIOIOKEHHBIX O MOCIIEIHETO MOJI0KUTEIBHOTO JIEMEHTA.
CxaTh MacCHB, YJalWB W3 HEr0 BCE OJJIEMEHTH, MOJAYJIb KOTOPBIX HaxOmWTCs B wWHTepBane [a, b].
OcBobGoauBIINECS B KOHIIE MACCHBA 3JIEMECHTHI 3aII0JIHUTh HYJISIMH.
Bapuant 6
B omHOMEpHOM MaccHBE, COCTOAIIEM M3 N BEIIECTBEHHBIX JJIEMEHTOB, BEIYHCIIHTb:
U MUHUMAaIBHBIN SIEMEHT MAaCCHBA;
U cymMmy pIeMEHTOB MaccHBa, PACIIOIOKEHHBIX MEXKTY HEPBBIM H ITOCIICIHUM MOJ0KUTEIBHBIMH dJIEMEHTAMH.

[TpeoOpa3oBaTh MaccHB TaKMM 00pa30M, 4TOOBI CHavyala pacloyiarajluch BCE JIEMEHTHI, paBHbIE HYJIO, & IOTOM
— BCE OCTaJbHBIE.

Bapuanr 7
B omHOMEpHOM MaccuBe, COCTOAIIEM M3 N [ETOYHUCIICHHBIX 3JIEMEHTOB, BHIYUCIIHUTH!

U HOMep MakCHMabHOTO JJIEMEHTa MACCHBA,

U npousBeneHHe 3J1EMEHTOB MACCHBA, PACIIONOKESHHBIX MEXKTY IIEPBBIM U BTOPHIM HYJICBBIMH JIEMEHTAMH.
IIpeoOpa3oBaTh MaccHB TaKUM 0OPa3oM, YTOOBI B IEPBOH €ro MOJOBHHE PACHOJIarajuch JICMEHTHI, CTOSBIIUE B

HEUYCTHBIX MO3UIHAX, @ BO BTOPOH ITOJIOBUHE — 3JIEMEHTHI, CTOSIBILINE B YSTHBIX MO3UIHAX.
Bapuant 8
B omHOMEpHOM MaccHBe, COCTOSIIEM M3 N BEIIECTBEHHBIX JIEMEHTOB, BBIYHCIINTD:

U HOMep MHHMMATBHOTO DJIEMEHTA MACCHBA,

U cymMy pJIeMEHTOB MaccHBa, PACIIOI0KEHHBIX MEX/Ty HEPBBIM H BTOPBIM OTPULIATEILHBIMH SJIEMEHTAMHU.
[IpeoOpa3oBaTh MaccuUB TakuM 0Opa3oM, 4TOOBI CHadajla PACIOIAraluCh BCE DIEMEHTHI, MOAYJIb KOTOPBIX He

MIPEBBIIIACT SIMHHMILY,  TOTOM — BCE OCTAJbHBIEC.
Bapuant 9
B omHOMEpHOM MaccHUBe, COCTOSIIEM M3 N BEIIECTBEHHBIX JIEMEHTOB, BEIYHCIINTD:

U MakcHMabHBIN 10 MOJIYITIO 3JIEMEHT MacCHBa;

U cymMmy BIeMEHTOB MaccHBa, PACIOI0KEHHBIX MEK/IY HEPBBIM H BTOPBIM TTOJIOXUTEILHBIMHU JIEMEHTAMH.
IIpeoGpazoBaTh MacCUB TaKUM 00pa30M, YTOOBI 3JIEMEHTHI, PaBHbIE HYJIIO, PacHOIarajlich OCHIE BCEX OCTAIbHBIX.
Bapuant 10
B oHOMEpHOM MaccuBe, COCTOSIIEM M3 N [EJIOYHUCICHHBIX AJIEMEHTOB, BEIYUCIIHTH:

U MUHUMAIBHBIN [0 MOIYIIIO 2JIEMEHT MAaCCUBA;

O cymmy Momyrneii 2IeMEHTOB MacCHBa, PACIIOIOKEHHBIX ITOCIIE IIEPBOTO IEMEHTa, PABHOTO HYIIIO.



IIpeobpa3oBaTh MaccuB TakUM 00pa3oM, YTOOBI B TIEPBOH €T0 MOJIOBHHE PACIHOIATAINCH 3JIEMEHTHI, CTOSBIINE B
YETHBIX ITO3ULNUAX, 3 BO BTOPOH IIOJIOBUHE — 3JIEMEHTBI, CTOSBIINE B HEYETHBIX MOZUIHAX.
Bapmuant 11
B oHOMEpHOM MaccUBE, COCTOSIIEM M3 N BEIIECTBEHHBIX JIEMEHTOB, BBIYHCIIUTD:
U HoOMep MHHHUMAJIBHOIO 10 MOJYIIO DJIEMEHTa MaCCHBa,;
O cymmy MoayJieit SIeMEHTOB MacCHBa, PACIIONOKEHHBIX TTOCTIE IEPBOTO OTPUIIATEIFHOTO JIEMEHTA.
CxaTb MAacCHB, yIOAlMB W3 HETO BCE DIICMEHTHI, BEJMYMHA KOTOPBIX HAXOOWTCS B HHTepBane [a, b].
OcBoGoaUBIIMECS B KOHIIE MAaCCHBA 3JIEMEHTHI 3aII0JIHUTh HYJISIMH.
Bapuanr 12
B omHOMEpHOM MaccUBe, COCTOSIIEM M3 N BEIIECTBEHHBIX JJIEMEHTOB, BEIYHCIIUTD:
U HOMep MakcCHMaIbHOTO 0 MOJIYJIIO JIEMEHTA MacCHBa;
U cymMmy 3IeMEHTOB MacCHBa, PACIOI0KEHHBIX MOCIIE MEPBOTO MOIOKUTEILHOTO JIEMEHTA.
IIpeobpa3oBate MaccuB TakuM 00pa3oM, YTOOBI CHa4alla PAacIoNaralinCh BCE SJEMEHTHI, Iejas 9acTh KOTOPBIX
nexuT B uHTepBase [a,b], a noTom — Bce ocranbHbIe.
Bapuant 13
B oHOMEpHOM MaccUBe, COCTOSIIEM M3 N BEIIECTBEHHBIX JIEMEHTOB, BBIYHCIIUTD:
U KonMYecTBO IEMEHTOB MAacCHBa, JISKAIUX B Auana3oHe ot A 1o B;
U cymMmy 3IeMEHTOB MacCHBa, PACIIOIOKCHHBIX MOCIIE MAKCHMATBHOTO JJICMCHTA.
YIopsamounTh AIEMEHTH MacCHBa IO YOBIBAHUIO MOYJICH.
Bapuant 14
B oxgHOMEpHOM MaccuBe, COCTOAIIEM U3 N BEMIECTBECHHBIX 3JIEMEHTOB, BEIYMCIIHUTD:
O KOoJMYeCTBO IEMEHTOB MAaCCHBA, PABHBIX HYJIIO;
U cymMy 31eMEHTOB MacCHBa, PACIOIIOKESHHBIX OCIE MUHUMAIBLHOTO JIEMEHTA.
YHOpSAA0YUTD dIIEMEHTHI MacCHBa MO BO3PACTaHUIO MOJYJICH.
Bapuanr 15
B OOIHOMCPHOM MACCHUBEC, COCTOAIIEM M3 N BEIIECTBCHHBIX 3JICMCHTOB, BHIYUCJINTD!:
U KonM4ecTBO 3IEMEHTOB MaccuBa, 6ospumx C;
U npousBeneHue 3J1eMEHTOB MaCCHBA, PACIIONOKEHHBIX MOCIC MAKCUMATBLHOTO TI0 MOAYJIIO 3JIEMEHTA.
IIpeobpa3oBaTh MacCHB TaKHUM 00pa30M, YTOOBI CHadYajia pacIoIaraliuch BCE OTPHUIATEIbHBIC JIEMEHTHI, a TOTOM
— BCC IIOJIOXKUTCIIbHBIC (3J'IeMeHTI>I, PpaBHbLIC HYJIIO, CUUTATh HOJ'IO)KI/ITGHI)HI)IMI/I).
Bapuanr 16
B OIHOMCPHOM MACCHUBE, COCTOAIIEM M3 N BEHICCTBCHHBIX 3JIEMEHTOB, BBIYUCINUTD:
U KonM4ecTBO OTPHIATEIBHBIX HIEMEHTOB MACCHBA,;
O cymmy mMomyJieit 2IeMEHTOB MacCHBA, PACIIONIOKEHHBIX TTOCTIE MUHUMAILHOTO TI0 MOJIYJIIO DJICMEHTA.
3aMEHUTh BCE OTpHUIATEIbHBIC DJIEMEHTHI MacCHBa WX KBaJIpaTaMH M YIOPSAOYUTH JJIEMEHTHI MacCHBa IO
BO3PACTaHHIO.
Bapuant 17
B OIHOMEPHOM MACCUBE, COCTOAIIEM M3 N HEJTOYNCIICHHBIX 3JICMCHTOB, BBIYHUCIIUTD:
U  Ko1MYeCTBO MOJOKUTEIHHBIX IJTEMEHTOB MACCHBA;
O cymmy sIeMeHTOB MacCHBa, PACIIOI0KEHHBIX MOCIIE MOCIESTHEr0 DIIEMEHTa, PABHOTO HYITIO.
IIpeoOpa3oBaTh MacCHB TaKUM 00pa30M, YTOOBI CHaYaa pacIoIaraich BCe 3JIEMEHTHI, eJlash YacTh KOTOPBIX HE
NPEBBIIIAET SIUHUILY, & TOTOM — BCE OCTaJIbHBIE.
Bapuanr 18
B OIHOMCPHOM MACCHUBE, COCTOANIEM M3 N BEIICCTBECHHBIX 3JIECMEHTOB, BHIYUCIINTD!:
U KkonM4ecTBO BIEMEHTOB MacCHBa, MeHbIIHX C;
O cymmy 1esbix 9acTei SIeMeHTOB MACCHBa, PACTIONOKEHHBIX TTOCIIE TTOCIIEIHET0 OTPUIIATEILHOTO IIEMEHTA.
[IpeoOpa3zoBaTh MaccuB TakuM 00pa3oM, YTOOBI CHaydalla paclojarajich BCE DJIEMEHTHI, OTJIMYAIOIIUecs OT
MaKkCHUMaJbHOro He 6osiee yueM Ha 20%, a TOTOM — BCE€ OCTaJILHBIE.

Bapuanr 19
B opHOMeEpHOM MaccuBe, COCTOSIIEM U3 N BEIIECTBEHHBIX 3JIEMEHTOB, BEIYUCIUTD:
D TTPOU3BEACHUEC OTPULIATEIILHBIX DJICMCHTOB MaCCHBA,
U  cymMMy MOJIOXKHTENBHBIX 3JIEMEHTOB MAaCCHBA, PACTIOIOKEHHBIX IO MAKCHMAIIBHOTO 3JIEMEHTA.
W3MeHnTh NOPAIOK CIIeIOBAaHHS 3JIEMEHTOB B MacCHBE Ha OOpaTHBIN.



JladopaTopHasi padora 6. JIByMepHbIe MACCHBBI
3amanme.
Jana mnpsmoyromsHas Marpuna. OmnpeaennTs cpegHee apuMETHUECKOE €€ 3IIEMEHTOB M KOIMYECTBO
MOJIOKUTEIBHBIX 3JIEMEHTOB B KaXJI0M CTpOKe.
Bapuanmut 3a0anuii:
Bapuanr 1
[laHa nenovuncneHHas NpsiMOyroyibHast MaTpuma. ONpenennTh:
U  KOIMYeCTBO CTPOK, HE COACPIKALINX HU OJHOTO HYJICBOTO 3JIEMEHTA,;
U makcuMabHOE M3 YHCeI, BCTPEYaloUXCs B 3aJaHHON MaTpuIie 0o0j1ee 0JHOro pasa.
Bapuanr 2
JlaHa nenodncneHHas npsIMOyroyibHas MaTpruna. ONpeaenuTs KOJIMIECTBO CTONIONOB, HE COACPIKAINX HI OJXHOTO
HYJIEBOTO 3JIEMEHTA.
XapaKTepUCTHKON CTPOKM LEIOYNCICHHON MaTpHIBl HA30BEM CYMMY €€ MOJOXKHUTEIBHBIX YETHBIX 3JIEMEHTOB.
IlepecTaBinsis CTPOKM 3aJJaHHOM MaTPUIIBIL, PACIIOJIOKUTH UX B COOTBETCTBUH C POCTOM XapaKTEPUCTHUK.
Bapuant 3
JlaHa nienoyncieHHas npsAMoyroyibHas MaTpuia. OnpenenuThb:
U konmvecTBO CTOJIOLOB, COOEPKALINX XOTS OBl OJJMH HYJICBOH JJICMEHT;
D HOMCD CTPOKHU, B KOTOpOfI HaxoquTcCAa caMas JJIMHHasg CECpUusd OAMHAKOBBIX 3JIEMCHTOB.
Bapuanr 4
Jlana nienouncneHHas kBajapaTHas MaTpua. OnpeneiauTs:
U npousBeneHHe 2JIEMEHTOB B TEX CTPOKAX, KOTOPBIE HE COJEPIKAT OTPHLATEIBHBIX 3JIEMCHTOB;
D MakCUMYM CpCiu CYMM BJICMCHTOB ]II/IaFOHaHCﬁ, napajJjICIbHbIX rJIaBHOM JAuaroHajid MaTpulbl.
Bapuanr 5
Jlana nienouncneHHas kBajapaTHas MaTpuna. Onpeneiaurs:
U cymMy BIeMEHTOB B TeX CTOJIOLAX, KOTOPBIE HE COJAEPKAT OTPULIATEIBLHBIX SJIEMEHTOB;
U MHHHMYM Cpeau CyMM MOJYJICH SIICMEHTOB THaroHaleH, mapauieIbHbIX TOO0YHO AUArOHATA MATPHIIBL.
Bapuanr 6
Jlana nienouyncieHHas npsAMoyroyibHas MaTpuia. OnpenennThb:
U cymMy BIeMEHTOB B Te€X CTPOKaX, KOTOPBIE COZlepKaT XOTs Obl OJJHH OTPULIATEIEHBIA 3JIEMEHT;
U HOMepa CTPOK U CTONOIOB BCEX CEUIOBBIX TOUCK MATPHUIIBL.
NMPUMEYAHUE

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

ij>
j-M cToJI011€.

Bapuanr 7

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

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

Bapuant 8

XapakTepuCTHKOM CTONOIA NETOYNCICHHOW MaTpHIbl HA30BEM CyMMY MOAYJICH €ro OTpHUIATEeNIbHBIX HEYETHBIX
aneMeHTOB. [lepecTaBiisis CTONOIBI 3aJaHHON MATPHIIBL, PACHIOIO0KHUTH UX B COOTBETCTBHU C POCTOM XapaKTEPHUCTHK.

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

Bapuant 9

Cocensmu snemenTa A;; B MaTpulle Ha30BeM SJIEMEHTHI Ay, tne i — 1<k <i+1,j-1<I1<j+1,(k ) #
(i,)). Onepawust criiaxuBaHUs MATPUIIBI JaeT HOBYIO MAaTPHUILy TOTO XK€ pa3Mepa, Kax/blil 2IEMEHT KOTOPOH MOJIydaeTcs
KaK cpenHee apu(pMETHIECKOe HMEIOIIUXCS COCEACW COOTBETCTBYIOMIETO 3JIEMEHTa HCXOAHOW MaTpuilsl. IlocTpoutsh
pe3yNbTaT CrIIAXKUBaHMS 3aJaHHON BELIeCTBEHHON MaTpHibl pasmepom 10 X 10.

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

Bapuant 10

DOJeMeHT MAaTpHIBl HA3hIBACTCS JOKAIBHBIM MHHHMYMOM, €CIH OH CTPOIO MEHBIIE BCEX MMEIONIUXCS y HETo
coceneil (orpeneneHne COCeHUX 3JIEMEHTOB cM. B BapuaHte 9). [lomcuuraTh KONMYECTBO JIOKAJIBHBIX MHUHHMYMOB
3aJiaHHOi MaTpuibl pazmepom 10 X 10.



Haiitn cymmy Mopysiel 371eMEHTOB, pacIioJIOKEHHBIX BBIIIE TIaBHOM AMAaroHaH.
Bapuanr 11
KoadpummeHnTsr cucTeMbl JTHHEHHBIX ypaBHEHHH 3alaHbl B BHIE NPSIMOYTrOJbHON MaTpuilkl. C TIOMOIIBIO
JIOTTyCTUMBIX ITpeoOpa30oBaHUll IPUBECTU CUCTEMY K TPEYTOIBHOMY BHIY.
Haiiti komm4ecTBO CTPOK, cpenHee apu(hMETHIECKOE JIEMEHTOB KOTOPBIX MEHBIIE 3aJaHHOI BEJIMYUHEI.
Bapuant 12
YIUIOTHUTH 3aJaHHYIO MAaTPHILy, OIS U3 HEe CTPOKH U CTOJIOIIEI, 3aIIOJTHCHHBIC HYJISIMH.
HaiitTi HOMep mepBoii U3 CTPOK, COAEPIKALIUX XOTsI ObI OJIMH MOJIOKUTEIBHBIN 3JIEMEHT.
Bapuant 13
OcCymecTBUTh IUKINYECKUN CABUT JIEMEHTOB MPSAMOYTOJBHOM MaTpHLbl Ha N 3JEMEHTOB BIPAaBO WM BHU3 (B
3aBHCHUMOCTH OT BBEJICHHOTO PEKUMa), N MOXKET OBITH OOJIBIIE KOJTHIESCTBA JIEMEHTOB B CTPOKE HIIH CTOJIOIIE.
Bapuanr 14
OcCymecTBUTh NUKIMYECKUN COBUT AJIEMEHTOB KBaJPaTHOW MAaTpPHUIlBI pazMepoM M X N BmpaBo Ha k sieMeHTOB
TakuM 00pa30M: AJIEMEHTHI IIEPBOW CTPOKM CABHTAIOTCS B MOCIETHHUNA CTONOCIl CBEPXY BHH3, U3 HETO — B TIOCIEIHIOIO
CTPOKY CIIpaBa HalleBO, M3 HEe — B IEPBBIA CTOJIOEL CHHM3Y BBEpX, U3 HET0O — B IIEPBYIO CTPOKY; Ul OCTaJIbHBIX
JJIEMEHTOB — aHAJIOTUIHO.
Bapuant 15
JlaHa nienmoyucieHHast mpsMOYToibHas MaTpuna. ONpeneuTs HOMep IepBOro U3 CTOJIOIOB, CONSPIKAIIX XOTS OB
OJIUH HYJIEBOU 3JIEMEHT.
XapaKTepUCTUKOW CTPOKHU ICIOYNCICHHON MATPHIBI Ha30BEM CYMMY €€ OTPHLATEIBHBIX USTHBIX HJIEMCHTOB.
IepecTaBiisis CTPOKH 3aaHHOM MATPHIIBI, PACIIONIOKUTh UX B COOTBETCTBHH C YOBIBAHHEM XapaKTCPUCTHUK.
BapuanT 16
yHOpHI[O‘-II/ITI) CTPOKH HeJ’IO‘-IPICIIeHHOﬁ HpﬂMOyFOJ’IbHOﬁ MaTpulbl MO BO3pAaCTaHHUIO KOJHMYCCTBA OAMHAKOBBIX
AJIEMEHTOB B KaXKIOH CTPOKE.
HaiitTi HOMep mepBoro u3 cToj0I0B, HE COJEPHKAIINX HA OHOTO OTPUIATENILHOTO JJIEMEHTA.
Bapuanr 17
IIyreM mepecTaHOBKH JICMEHTOB KBaJIPATHOW BEIIECTBEHHONW MAaTPHUIIBI JOOUTHCS TOTO, YTOOBI €€ MaKCHMAaIIbHBIN
9JIEMEHT HaXOJWJICS B JIEBOM BEPXHEM YTIIy, CIEIYIONIMIA M0 BETUUYUHE — B MO3ULIUU (2, 2), CIIEAYIONUHI M0 BEIUYUHE —
B mo3unuu (3, 3) ¥ T. 1., 3aIIOJTHIB TaKUM 00pa30oM BCIO TIABHYIO THATOHAIb.
Haiitu HOMep nepBOi U3 CTPOK, HE COJEPKAIINX HU OJHOIO MOJIOKUTEIBHOIO DJIEMEHTA.
Bapuanr 18
Jlana nienouyncieHHas npsAMoyToyibHas MaTpuia. OnpenaenuThb:
U  KonMYecTBO CTPOK, COAEPIKALIMX XOTSI ObI OJTUH HYJIEBOU 3JIEMEHT;
D HOMCED CTOH6Ha, B KOTOPOM HaXOJUTCA caMas NJIMHHasg CEPUA OAMHAKOBBIX 3JIEMEHTOB.
Bapuanr 19
Jlana nienouncneHHas kBajpaTHas MaTpuia. OnpeneiauTs:
U cymMy 2JIeMEHTOB B TeX CTPOKAX, KOTOPBIE HE COJIEPIKAT OTPUIATENILHBIX 3JIEMEHTOB;
D MHUHUMYM CpECIU CYMM DJICMCHTOB }Z[I/IaFOHaIIeI\/'I, napajajieJIbHbIX rJIaBHOM AaroHajnu MaTpulibl.
Bapuant 20
Jlana nienovyncieHHas npsAMoyroyibHas MaTpuia. OnpenenuTh:
U  KoNMYeCTBO OTPHIATEIBHBIX JIEMEHTOB B TEX CTPOKAX, KOTOPBIE COJEPIKAT XOTS Obl OJTUH HYJIEBOM JJIEMEHT;
U HOMepa CTPOK U CTONOIOB BCEX CEUTOBBIX TOUCK MATPHIIBL.

INPUMEYAHUE

Matpuiia A umeeT CelIoBYr0 TOUKy A;j.ecimu A;j ABISETCS MHHHMAIbHBIM 3JIEMEHTOM B I-if CcTpoke u

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

Bapuanr 1



Hanucate nmporpaMmy, KOTOpasi CYMTHIBAET M3 TEKCTOBOTO (hailla Tpu MpeIoKEeHUs] U BBIBOJUT UX B OOpaTHOM
HOpSAKE.

Bapuant 2

Hamucate nmporpammy, KOTOpasi CYMTBIBAET TEKCT U3 (hailia M BHIBOJUT HA KpaH MPEIJIOKEHUs, COlepiKaline
MaKCHUMalIbHOE KOJMYECTBO 3HAKOB ITyHKTYAllHH.

Bapunant 3

Hammcate nmporpammy, KOTOpasi CIMTBHIBAET TEKCT U3 (aiiiaa W BBIBOJUT Ha 3KPaH TOJIBKO CTPOKH, COAEPIKAIINE
JIBy3HAUHBIE YUCIIA.

Bapuanr 4

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

Bapuanr S

Hanmcats nporpaMmy, KOTOpasi CYMTBIBAET TEKCT U3 (aiiiaa U BEIBOAUT €r0 Ha 9KPaH, MCHSA MECTAMH KaXIbIe /1B
COCEIHHX CJIOBA.

Bapuanr 6

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

Bapuanr 7

Hanmcate mporpaMMy, KOTOpasi CUMTBIBACT TEKCT U3 (haiiia M ONpeAeNseT, CKOIbKO B HEM CJIOB, COCTOSIIINX HE
Oosiee 4eM M3 YeThIpeX OYKB.

Bapuanr 8

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

Bapuant 9

Hammcate mporpaMmy, KOTOpasi CUMTHIBa€T TEKCT M3 (ailla M BBIBOAUT HAa HKPAH TONBKO MPEATIOKEHHS,
COCTOSIIME U3 38aHHOTO KOJINYECTBA CJIOB.

Bapuanr 10

Hamnucate mporpaMmy, KOTOpasi CUMTBIBAeT aHINIMHCKUN TEeKCT M3 (aiifla M BBIBOJUT Ha DKPaH CJIOBA TEKCTa,
HaYMHAIOIINECS 1 OKAHYHMBAIOIINECS Ha TIIaCHbIC OYKBHI.

Bapuanr 11

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

Bapuanr 12

Hammcate mporpammy, KoTopas CYMTBIBa€T TeKCT M3 (aiiia M BBIBOAUT HA 3KpaH TOJBKO MPEIOKEHUS,
HaYMHAIOIINECS C THPE, TIepe]] KOTOPHIM MOTYT HAXOIUTHCS TOJIBKO IPOOETbHBIE CHMBOJIBL.

Bapuant 13

Hanmcate mporpammy, KOTOpasi CUMTBIBACT aHTIIMHCKUNA TEKCT M3 (aiiaa W BBIBOJUT €ro Ha JKpaH, 3aMCHUB
MIPOIMCHOM KaXyo MEepBYI0 OYKBY CIIOB, HAYMHAIOILINXCS C TJIACHOH OYKBEI.

Bapuanr 14

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

Bapuant 15

Hammcate mporpammy, KOTopas CUHTBHIBAET TEKCT W3 (paiiia, HAXOAWT CaMoe JUIMHHOE CJIOBO W OIpENeIserT,
CKOJIBKO pa3 OHO BCTPETUIIOCH B TEKCTE.

Bapuant 16

Hanmcats mporpammy, KOTopasi CYMTHIBae€T TEKCT W3 (aiiia M BEIBOAWT HA SKPaH CHavaja BONPOCHUTEIBHEBIC, a
3aTeM BOCKIMLATEIbHBIE PEAT0KEHUS.

Bapuant 17

Hanucare mporpammy, KOTOpasi CUMTBIBAET TEKCT W3 (ailla M BBIBOAWUT €ro Ha SKpaH, IOCe KaXIOTro
MIPEUIOKEHIST J00ABIIsAsA, CKOIBKO Pa3 BCTPETHIIOCH B HEM BBEACHHOE C KJIABUATYPHI CIOBO.

Bapunant 18



Hanucare mporpaMmy, KOTOpasi CUMTBHIBACT TEKCT M3 (ailiia ¥ BBIBOJUT HA JKPAaH BCE €ro IMPEJIOKEHUS B
00paTHOM TOPSIZIKE.

Bapuanr 19

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

JladopaTopHasi padora 8. Knaccsl u onepauum.

Kaxnplit paspabaTbiBaeMblil KJlacC JOJDKEH, KaK MPaBHJIO, COAEPXKATh CIEAYIOIIUE SJIEMEHTHI: CKPBITHIC MOJIS,
KOHCTPYKTOPBI C IapaMeTpaMu H 0€3 mapaMeTpoB, METONBI; CBOMCTBA, WHIEKCATOPHI;, NEPErpy’KEHHBIC OICpalIvy.
OyHKIMOHAIBHBIE AJIEMEHTHI Kjlacca JOJDKHBI 00ecreurBaTh HENPOTHBOPEYMBBIH, MOJMHBIA, MUHHUMAIBHBIA U YAOOHBII
unTrepdeiic knacca. [Ipy BOSHUKHOBEHHH OIINOOK JJOMKHBI BEIOPAChIBATHCS MCKITIOUEHHS.

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

Onucare kiacc a1 pabOThl C OJZHOMEPHBIM MAacCHBOM LENbIX duced (BekTopoM). OOecreuuTs clienyromnme
BO3MOXKHOCTH:

U 3amaHue MpOM3BONBHBIX LEBIX TPAHHUII HHACKCOB MPH CO3JaHHU OOBEKTA;
U oOpamieHue K OTACIBHOMY 3JIEMEHTY MacCHBa ¢ KOHTPOJIEM BBIXOJA 3a MPEICIIbl MACCUBA;
D BBITIIOJIHCHHC onepaumﬁ TOBJICMCHTHOTO CJIOKCHHUA W BbIYMTaHHA MACCHBOB C OJWMHAKOBBIMU TI'paHUIAMH

HHJICKCOB;

U  BeImoNHEHHE OMEpalnii yMHOXKCHUI U JICTICHHST BCEX JIEMEHTOB MacCHBa Ha CKasIp;
U BBIBOJ Ha 3KpaH JJIEMEHTa MacCHBa IO 3aJaHHOMY UHJICKCY M BCEr0 MacCHBa.

Hamnucatp nporpammy, JIEMOHCTPHPYIOIIYIO BCe pa3paboTaHHbIE 3JIEMEHTHI Kiacca.
Bapuanmut 3a0anuii:

Bapuanr 1

Omnucath Kilacc «aHTIO-PYCCKUH CIOBaph», 00€CIIeUnBAIONMKA BO3MOXHOCTh XPAHCHHSI HECKOJIBKHX BapHaHTOB
MepeBosia ISl KaKIO0ro ciioBa. Peann3oBarh JOCTYI MO CTPOKOBOMY HHAEKCY — aHTIHHCKOMY cioBy. OOecneuuTh
BO3MOXKHOCTbH BBIBOJIa BCEX 3HAUCHHUH CIIOB MO 33laHHOMY Ipe(HKCy.

Bapuanr 2

Omucatp Kiace At pabOThI ¢ OXHOMEPHBIM MacCHBOM CTPOK (DMKCHPOBaHHOHN JUIMHBL. OOECIeunTsh Clenyonme
BO3MOKHOCTH:
3aJjaHue PON3BOJILHBIX [EJIBIX IPAHMI] HHAEKCOB P CO3/IaHNU 00BEKTa;
oOpalieHne K OT/IelIbHOM CTPOKE MacCHBa 10 WHJIEKCY C KOHTPOJIEM BBIXOJIa 33 IPEJIeNIbl MacCHBa;

BBINTOJTHEHHE OTlepanuii O3JIEMEHTHOTO CIEIUICHHS IByX MAacCHBOB C 00pa3oBaHHEM HOBOT'O MAacCHBA;

BBITIIOJIHCHHUC onepaunﬁ CJIMAHUA IBYX MaCCUBOB C UCKITFOYCHUEM MMOBTOPAOIUXCA DJIEMEHTOB,

I Wy Ry Wy

BBIBOJI Ha 3KpaH 3JIEMEHTa MacCHBa IO 3aJaHHOMY HHIEKCY ¥ BCETO MacCHBa.
Hammcats mporpamMmy, I€MOHCTPHPYIOLIYIO BCe pa3pabOTaHHbIE 3JEMEHTHI Kiacca.

Bapuant 3

Omucath KilacC MHOTOWICHOB OT OHOW TEPEeMEHHOM, 3alaBacMbIX CTEIEHBI0 MHOTOYIEHA M MAaCCHBOM
k03 durreHToB. OGECIEUNTH CIIETYOIIHE BO3SMOKHOCTH:

BBIYHCIICHUE 3HAYCHUS MHOTOUWICHA ISl 3aJTAHHOTO apTyMEHTa;

OTepaIy CJI0KEHHUS, BHIYUTAHUS U YMHOKEHNS MHOTOWIEHOB C TTOJIYYEHHEM HOBOTO 00hEKTa-MHOTOWIEHA;
nosiydeHue ko3¢ UIHeHTa, 33 JaHHOTO 10 UHCKCY;

(I Wy Wy

BBIBOJI Ha 3KpaH OIMCAHU MHOTOWICHA.
Hanucats nporpammy, IEMOHCTPHPYIOIYIO BCE pa3pabOTaHHBIE 3IEMEHTHI Kilacca.
Bapuanr 4
Omucate Kjacc, 0OECNEUMBAIOIIMN IPEACTABICHUE MATPUIBI MPOU3BOJIBHOTO pa3Mepa C BO3MOXKHOCTBIO
W3MEHEHMs] YuClia CTPOK M CTOJIOIIOB, BBIBOJA Ha HKPaH IOJMATPUIIBI JIFOO0TO pasMepa M BCEH MaTpHIIbI, IOCTyHa MO
HH/IEKCaM K 3JIEMEHTY MaTpHIIBI.

Hanucats nporpaMmy, IeMOHCTPUPYIOIIYIO Bce pa3paboTaHHBIE 3JIEMEHTHI Kilacca.

Bapuanr S

Omnucatp knacc it paboThl ¢ BOCBMEPUYHBIM UYHCIIOM, XpaHAIIMMCS B BHJE CTPOKH CHMBOJIOB. Peann3oBarh
KOHCTPYKTOPHI, CBOHCTBA, METOBI U CIIEAYIOIINE OTIEPAIIHH:



oTepanyy NPUCBaNBaHU, PEATM3YIONINE 3HAUNMYIO CEMaHTHKY;
oTepalyy CpaBHCHUS;

mpeoOpa3oBaHue B ACCATUIHOE YHCIIO;

(hopMaTHBIN BBIBOT;

I Wy Ry Wy

JOCTYII K 3alaHHOH II(pe dnciia 1Mo HHAEKCY.
Hamnucats nporpammy, IEMOHCTPHPYIOIITYIO BCe pa3paboTaHHBIE 3JIEMEHTHI Kilacca.
Bapuanr 6
Onucats Kiace «IoManHss ondarorekay. [IpeqycMoTpeTs BO3MOKHOCTE pabOTHI C MIPOU3BOJILHBIM YHCIIOM KHHT,
MTOWCKa KHUTH N0 KaKOMY-JTHOO MPU3HAKY (II0 aBTOPY, 10 TOIY H3IAHHS WIH KaTerOpuH), J00aBICHHUS KHUAT B OMOINOTEKY,
yJaJIeHNs] KHUAT U3 Hee, I0CTYyIa K KHUTE TI0 HOMEpY.

Hanmcats nporpaMmy, 1EMOHCTPHPYIOIIYIO BCe pa3pab0TaHHBIE 3JIEMEHTHI Kilacca.

Bapuanr 7

Omncatp KJ1ace «3amicHasi KHIDKKay. [IpeaycMoTpeTs BOZMOXHOCTh pabOThI ¢ IPON3BOJIBHBIM YHCIIOM 3alliCEH,
TIOMCKa 3aIiCH 110 KaKoMY-JIH00 NMpU3HaKy (HampuMep, o GaMuinu, arte poskAeHUs WM HoMepy TenedoHa), 100aBIeHus
U yZaJIeHUS 3aIHCEeH, COPTHUPOBKH 1O ()aMHIIMH U TOCTYIA K 3alHCH 10 HOMEPY.

Hamnucate nmporpammy, JIEMOHCTPHPYIOIIYIO BCe pa3paboTaHHBIE 3IEMEHTHI Kilacca.

Bapuanr 8

Onucath Kllacc «CTyleHYecKas rpymmna». [IpenrycMOoTpeTb BO3MOXHOCTh pabOThl C IMEPEMEHHBIM YHCIIOM
CTYZIEHTOB, TTONCKA CTY/AEHTA 10 KaKOMY-JIM0O MPHU3HAKY (HAaIpuMep, 1o (GpaMuiIny, UMEHH, 1aTe POXKICHUS), TOOABICHUS
" yajajJeHus 3aHHCCI>i, COPTHUPOBKHU IO pa3HbIM IIOJIAM, JOCTYIA K 3alIlMCH 110 HOMCDY.

Hanmcats nporpaMmy, TeMOHCTPUPYIOIIYIO BCE pa3padOTaHHbIE HJIEMEHTHI Kilacca.

Bapuant 9

Omucate Kiacc, pealu3yIOIIUi THII JaHHBIX «BEIICCTBEHHAs MaTpuma» W padory ¢ HuMH. Kiacc momxeH
peaIn30BBIBATh CICAYIOIINE OTIEPALlH HaJl MATPHLIAMH:
CJIO’KEHHUE, BEIYUTaHUE (KaK ¢ APYTOH MaTpHUIEH, TaK U C YHCIOM);
KOMOWHHUPOBaHHBIE ONEpaliy NprcBauBanus (+=, -=);
oTIepary CpaBHEHHS Ha PaBEHCTBO/HEPABEHCTBO;
orepanyy BRIYUCICHUS 00paTHON U TPaHCIIOHMPOBAHHON MaTPHIIbI;

ODCOo0O00O0

JOCTYH K 3JIEMEHTY 10 HHICKCAM.
Hanucats nporpamMmy, IeMOHCTPUPYIOLIYIO BCe pa3pabOTaHHbIE 3JI€MEHTHI Kilacca.

Bapuant 10

Onucath Kiacc, peaju3yIOIIUi THUIl JAHHBIX «BEIIECTBEHHAs Marpulia» M pabory ¢ HuMmH. Kiacc moikeH
pEaNM30BBIBATH CJICIYIOIINE ONEePALMU Hall MATPULIAMH:

YMHOXEHHUE, JieieHHne (Kak Ha APYT'YI0O MaTpHILy, TaK M Ha YHCIIO);

KOMOWHUPOBAHHBIC OTIEPALlUH MPHCBanBaHus (=, /=);

OIeparyio BO3BEICHUS B CTEIICHB;

METO/Ibl BBIYUCIICHHS IETEPMUHAHTA 1 HOPMBI;

Co00D

JOCTYTI K 3JIEMEHTY 110 HHJIEKCaM.
Hanmcats nporpaMmy, IeMOHCTPUPYIOIIYIO Bce pa3paboTaHHBIE 3JIEMEHTHI Kilacca.
Bapuanr 11
Omnucarp Kiacc, pealu3yIOIMi THUII JaHHBIX «BELIECTBEHHas MaTpuma» M pabory ¢ HuMmu. Kiacc momkeH
peaTn30BHIBATH CIIEAYIONINE ONepalliy HaJl MaTPULIAMH:
U wMeroapl, peanu3yromde INPOBEPKY THIA Marpulbl (KBaipaTHas, AWAroHajbHas, HYyJeBas, CIMHHYHAs,
CUMMETpHYHAs, BEPXHSISI TPEYTOJIbHASL, HW)KHSS TPEYTOJIbHAsl);
U omepauyu cpaBHEHHs Ha paBEHCTBO/HEPABEHCTBO;
O JocTym K 3JIEMEHTY 10 HHAEKCaM.
Hanucats nporpaMmy, IeMOHCTPUPYIOIIYIO Bce pa3paboTaHHBIE 3JIEMEHTHI Kilacca.
Bapuant 12
Omnucarh KiIacc «MHOXKECTBO», ITO3BOJLSIIONIMK BBIIIOJIHATH OCHOBHBIE OIEpallMH: JO0aBJIEHHE U yJalleHHue
JJIEMEHTa, TIepecedeHne, 00beTNHEHNE U Pa3HOCTh MHOXKECTB.
Hanucatp nporpaMmy, IeMOHCTPUPYIOLIYIO Bce pa3pabOoTaHHBIE 3JIEMEHTHI Kilacca.
Bapuant 13



OrmucaTh KJIace «IpeJIMETHBIN yKazarenby. KaxIblii KOMITOHEHT yKa3aTems COACPKHUT CJIOBO M HOMEpa CTPaHHUII,
Ha KOTOPBIX ATO CIIOBO BCTpevaeTcsi. Koim4ecTBoO HOMEPOB CTPaHHMII, OTHOCSIIUXCS K OTHOMY CJIOBY, OT OJHOTO JI0 JACCSTH.
[IpemycMoOTpeTh BO3MOKHOCTH (POPMUPOBAHUS YKa3aTessl C KIaBUaTyphl U U3 (aiina, BBIBOAA yKa3aTels, BEIBOIa HOMEPOB
CTpaHMII JJIs1 33IaHHOTO CJIOBA, YAJICHHS JJIEMEHTA U3 YKa3aTelsl.

Hanmcats mporpammy, TeMOHCTPUPYIOIIYIO BCE pa3pabOTaHHBIC JIEMEHTHI Kilacca.

Bapuanr 14

OmnmcaTe KIIacC «aBTOCTOSIHKa» JUIL XpaHEHHs CBeJCHUH 00 aBTOMOOWIAX. I KaXKAoro aBTOMOOWIIA
3aMUCHIBAIOTCSI TOCHOMEP, IBET, (haMHJIMs BIaJENblla M MPHU3HAK MPHUCYTCTBUS Ha CTOsHKE. OOECIeUYnTh BO3MOKHOCTH
MOWCKAa aBTOMOOWIISI 1O pa3HBIM KPHTEPHAM, BBHIBOJA CHFCKAa MPHUCYTCTBYIOUIMX M OTCYTCTBYIOIIMX HAa CTOSHKE
aBTOMOOWMIICH, TOCTYIIA K MIMCIOLIMMCS CBEICHUSIM IO HOMEPY MeCTa.

Hanmcats mporpammy, TeMOHCTPUPYIOIIYIO BCE pa3pabOTaHHBIC JIEMEHTHI Kiacca.

Bapuant 15

OmnmcaTh Kiacc «KOJ0Aa KapTy, BKIIOYAIOMIN 3aKpHITEI MacCHB 3JIEMEHTOB Kilacca «kaprTay. B kapre xpaHaTcs
MacTh U HoMep. ObecrneynTh BO3MOKHOCTh BBIBOJIA KapThl IO HOMEPY, BBIBOJIA BCEX KapT, MEPEMEIIMBAHUS KOJOIBI U
BBIJIAYX BCEX KapT U3 KOJIOIBI HOOAMHOYKE U IO 6 MITYK B CIyYalHOM MOPSIZIKE.
HanwmcaTh nporpammy, IEMOHCTPUPYIOIIYIO BCE pa3paOOTaHHBIC JICMEHTHI KJIACCOB.
Bapuanr 16
Onucath KJIacc «I0e3/y, COACPIKAIINN CIICAYIOINAE 3aKPBITHIC MMOJIS:
Ha3BaHUC MTyHKTa HA3HAYCHHUS,
HOMep 1oe3za (MOXKET coJiepKaTh OYKBBI M LU(PHI);

Oo0o

BpeMs OTIIPABJICHHUS.

[TpenxycMoTpeTh CBOMCTBA JUIs OTYYESHHUS] COCTOSIHUS 0OBEKTa.

Omucath KJ1ace «BOK3all», COIEPKAIINI 3aKPBITHII MacCUB 1oe30B. OOECIeUnTh CIEAYIOIINE BO3MOKHOCTH!
BBIBOJI HH(OPMAIIMH O TI0€3/1e 110 HOMEPY C TOMOLIBIO UHJIEKCA;

BBIBOJI MH(OPMAIIMH O TI0€3/1aX, OTIPABIIIONINXCS TTOCIIE BBEAECHHOTO ¢ KIIaBHATYPhl BPEMEHU;
NIEPETPYKEHHYIO OIIEPALIUI0 CPABHEHUS, BBITIOJIHAIOLYI0 CPABHEHUE BPEMEHHU OTIIPABJICHUS IBYX [IOE3/0B;

Oo000O

BBIBOJ MH(OPMAIIMH O TT0€3/1aX, OTIIPABIIAIOINXCS B 3aJaHHBIN ITyHKT HA3HAYCHNUS.

Wudopmanmst pomkHa OBITh  OTCOPTHPOBaHa IO BpPEMEHH OTHpaBieHus. Hanmcatb  mporpammy,
JIEMOHCTPHPYIOIIYIO BCe pa3pabOTaHHBIE 3JIEMEHTHI KIIACCOB.

Bapuant 17

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

Ha3BaHUE TOBAPA;

Ha3BaHWE MarasnuHa, B KOTOPOM IIPOACTCS TOBAp;

ooo

CTOMMOCTH TOBapa B pyOIIsx.

[pemycMoTpeTh CBOWCTBA JUIs MOTYYCHHSI COCTOSHHS 00BEKTa.

OmnucaTh KJace «CKIIaa», COASPIKAIMH 3aKPHIThI MacCHB TOBapoB. O0ECIEUUTh CIEAYIOLINE BO3MOXKHOCTH:

U  BeIBOA MH(DOPMALIUK O TOBapE IO HOMEPY C OMOLIBIO HHICKCA;

U  BeIBOA Ha dKpaH MHPOPMAIMK O TOBape, HA3BaHHE KOTOPOTO BBEJCHO C KIABHATYPHI; €CIIH TAKMX TOBApOB HET,
BBIZIaTh COOTBETCTBYIOLIEE COOOIICHHUE;

U  copTepoBKy TOBapOB 10 HA3BaHWIO Mara3MHa, 10 HANMEHOBAHHIO U M0 LICHE;

U  neperpyxeHHYIO OIEpalLUIO CIIOKEHHS TOBAPOB, BHIMOIHIIOLIYIO CIOKEHHE UX LICH.

Hamucats nporpamMmy, IeMOHCTPHPYIOLIYIO BCE Pa3pabOTaHHbIE SJIEMEHTHI KIIaCCOB.

Bapuanr 18

OmnucaTh KJ1ace «caMoJIeT», COAEPIKalIUi ClleIyIOIUe 3aKPBIThIE OIS

Ha3BaHHWE ITyHKTa Ha3HAYCHUS;

IIECTU3HAYHBI HOMED perica;

Coo

BpeMsl OTIIPABJICHHUS.
IIpemrycMoTpeTs CBOWCTBA IS OTYYECHUS COCTOSHISI OOBEKTA.
Onucare KJacc «ad’poIiopT», COAEpKAaIMH 3aKpbhITBIH  MaccHB camoieroB. (OOecneuuTs —Clenyromne
BO3MOKHOCTH:
U  BeIBOA MH(bOPMALIUK O CAMOJIETE [0 HOMEPY pelica ¢ MOMOIIBIO HHACKCA;
O  BeBOA HH(DOPMAIIHH O CaAMOJIETaX, OTIPABJIAIOIINXCS B TCUCHHE Yaca MOCJe BBEJICHHOTO C KJIABHATYPhI BpEMEHU;



Q  BeBox nH(OpMALKMHK O CaMOJIETaX, OTIPABILIIOIIMXCS B 38 JaHHBIH yHKT HA3HAYCHHS;
U neperpyxeHHYIO ONEpalrio CPABHEHHUS, BHITIOTHSIOIIYIO CPABHEHHE BPEMECHH OTIPABJICHHS IBYX CAMOJICTOB.
Wudopmanms gomxkHa OBITH  OTCOPTMPOBAHA IO BPEMEHM OTHpaBieHMs. Hamumcate  mporpammy,
JEMOHCTPHUPYIOIIYIO BCE pa3paboTaHHbIE JIEMEHTHI KJIACCOB.
Bapuanr 19
OmnucaTh KJacc «3amuchy, COAEpKaIUi cIeIyoIue 3aKphIThIe MOJIS:

O damunus, ums;
U  Homep TenedoHna;
U nara poskneHus (MaCCUB M3 TPEX YUCEN).
[IpexycMoTpeTh CBOWCTBA JIJIs MOIYYEHHUSI COCTOSIHUSI OOBEKTa.
OmmcaTh Kiacc «3alMCHas KHIKKA», CONEPXKAIIMM 3aKpbIThIi MaccuB 3amuceld. OOecleduTh Cleayrommue
BO3MOXXHOCTH:

U BeBOX Ha 9KpaH MHGOPMALUK O YEJIOBEKE, HOMEp Tele(hoHa KOTOPOTro BBEICH C KIIABUATYPHL; €CIIU TAKOTO HET,
BBIJIaTh Ha JUCIIIEH COOTBETCTBYIOIIEE COOOIIEHNUE;

U nowuck Jonei, NEeHb POXKACHUS KOTOPBIX CETOAHS WM B 3aJaHHbIH JICHB;

U mowuck monei, 1eHb POXKACHUS KOTOPBIX OYAeT Ha CICAYIOLIeH Heiene;

U nowuck moneii, Homep TeaeoHa KOTOPEIX HAYMHACTCS HA TPH 33JaHHBIX LIU(PHI.

4.1.2. TectrupoBanmne

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

Tema 2. O6padotka TabmmuHo# nHGOopMarmu. ['paduaeckre Bo3moxkHocTH cpeapl Borland DELPHI. Pa6ora ¢ daitnamu.
O06paboTka coObITHI. MBI U KITaBHATYpa

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

Tema 4. ConpoBoxIeHHE IPOTrPAMMHOT0 NPoaAyKTa. IIpoeKkTHas 1eATeNbHOCTh

4.1.2.1. Ilopsiiok mpoBeaeHUs.

TectupoBaHue NPOXOIUT B INMCBMEHHOW ()OpME WM C HCIOJIB30BAHHEM KOMIBIOTEPHBIX cpencTB. OOywarommiics
MOJTy4aeT OMNpeleNEHHOE KOJMYECTBO TECTOBBIX 3amaHui. Ha BbImosHeHHe BhIAENseTcs (PUKCHpOBaHHOE BpeMs B
3aBUCHMOCTH OT KOJHW4ecTBa 3afaHuil. OmeHKa BBICTaBIICTCS B 3aBUCHMOCTH OT IPOLEHTA NPABMIBHO BBIOJIHECHHBIX
3agaHuil. TectupoBaHue NpOBOIMTCS MO BapuaHTaM. B kaxnom Bapuante — 10 TecTOBBIX 3aJaHUM. 3a KaKIbli
NpaBWIBHBIH OTBET Hauucnsercs 1 6amwi. MToro 3a TecTupoBaHue CTyIEHT MOXKeT 3apaboTars 10 10 danios.

Hwoke npuBeneHbl mpuMepHble 3aaanus. [1omHbIi OaHK TECTOBBIX 33/laHUi XpaHHUTCS Ha Kadeape.

4.1.2.2 Kpurepnu oueHMBaHUsA
OneHKa «OTJHYHO» CTABUTCH, ecJu o0yqaromuiicss Habpas 86% IpaBUIBHBIX OTBETOB M OoJiee.
O1eHKa «XOPOII0» CTABHTCSH, ecJin o0yqaromuiicss Hadpan ot 71% 10 85 % mpaBUIBHBIX OTBETOB.
O1eHKa «yA0BJIETBOPUTEIBbHO» CTABHTCSH, ec/IM o0ydarommuiicss Habpai oT 56% m0 70% mpaBUITBHBIX OTBETOB.
OueHKa «HEYT0BJIE€TBOPUTEIbHO» CTABUTCS, €CJIM o0y4yaromuiicss Habpan 55% mpaBUIBHBIX OTBETOB U MEHEE.

4.1.2.3. ConepxaHue OLEHOYHOI0 CPeCTBA

Bananue 1:

COBOKYITHOCTB CPEJICTB, C IIOMOIIBI0 KOTOPBIX MIPOTPaMMBbI MTUITYTCS, KOPPEKTUPYIOTCS, IPe0Opa3yoTCs B MaIlIMHHBIE
KOJBI, OTTIAKUBAIOTCS U 3aIyCKAIOTCSI, HA3bIBAIOT

(OT™meThTE OMH MPABUIIBHBIN BapHAHT OTBETA.)

BapuanTt 1 o6omoukoit

BapuanT 2 nporpaMMHO# MOZEIBIO

Bapuant 3 nuHammdeckoi maTgopmoit

3ananue 2:

W3 npuBeeHHBIX HUXE 3anucei Beiaenute pynkin CLR:

(OtBeT cumTaeTcst BEpHBIM, €CJIM OTMEUYEHBI BCE IPAaBUIBHBIC BAPHAHTHI OTBETOB.)
BapuanT 1 gByxiaroBass KOMIMIISIUS

BapuanTt 2 ynpasineHue Ko10M

Bapuanr 3 Moandukanus ITMHaMHIECKON TI1aT(hOpPMbI

3amanue 3
IpunoxeHne, HAXOAAIICECS B MPOLIECCE Pa3paObOTKH, HA3BIBACTCS



(OtmeTbTE OAMH NMPAaBUIIBEHBII BapUaHT OTBETA. )
BapuanTt 1 npoekrom

Bapmuant 2 mogynem

BapuanT 3 xoHTeiHEpOM

3amaunue 4:

Habop Tabnuil JaHHBIX, OMUCHIBAIOIIMX TO, YTO OMPEACICHO B MOIYJIC, HOCUT Ha3BaHUE
(OT™MeThTE OJIMH MPABUJIBHBIN BAPHAHT OTBETA.)

BapuanTt 1 meTananusle

BapuaHT 2 KOMIUIEKCHbIE 1TaHHBIE

BapuanT 3 MonynbHbIE JaHHBIE

3ananue 5:

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

Bapwuant 2 atpuOyTsI

BapuanT 3 Tunst

3ananue 6:

DyHKIMH, PEIHA3HAYCHHBIC 11 00paOOTKH BHYTPECHHUX JAHHBIX 00BEKTa JaHHOTO KJIacca, HOCAT Ha3BaHHE
(Ot™MeThTE OVH MPaBUIBHEIN BapHAHT OTBETA.)

BapuanTt 1 meToas!

BapuanT 2 mapkepbl

BapuanT 3 Tunst

3amanue 7:

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

(OT™MeThTE OIVMH MPAaBHUIBHEIN BapHAHT OTBETA.)
BapuanT 1 cBoiictBa

BapwuanT 2 ciermudukanyun

BapuanT 3 meTos!

3ananue 8:

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

BapuanT 2 cneacteue

BapuanT 3 nmotomok

3ananue 9:

COBOKYITHOCTH JIOITyCTUMBIX B SI3BIKE CHMBOJIOB HOCHUT Ha3BaHUE
(OT™MeThTE OMH MPaBUIIBHEIN BAPHAHT OTBETA.)

BapmnanTt 1 xonreitHep

Bapmnanr 2 andasut

BapuanT 3 metacTpoky

3amanme 10:

K tunam nanneix DELPHI cnenyet otHecTn

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

BapuaHT 2 MOIyTbHBIE THIIBI

BapuaHT 3 cChIIOUHBIC TUTIBI

3ananne 11:



CLR - 310

(OTtmeTbTE OAMH NMPAaBUIIBLHBII BapHaHT OTBETA. )

Bapuanr 1 o6uies3bikoBasi 00beKTHO-OPUEHTUPOBAaHHAS Cpe/ia BHITOTHEHHS
BapmanT 2 nuHamudeckas matgopmMa oOpaTHOH CBA3H

BapuasT 3 MeTox KOMITIEKCHOI 00paboTKH MOTU(DHKAITMOHHBIX JaHHBIX

3ananue 12:

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

BapuanT 2 Tun

BapuanTt 3 mapkupoBka

3aganue 13:

K tunam npunoxennit NET Framework cnenyer otHectn

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

BapuanTt 2 makpoMeuitHble IPUIIOKEHUS

Bapuanr 3 Windows-npuitoxxenus

3ananue 14:

Kaxum s3pixom siBnsercs DELPHI?

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

BapuaHT 3 MOIyTbHO-OpHUEHTUPOBAHHBIM

Banganue 15:

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

Bapuanr 1 unentudukarmio

Bapuanr 2 ayreHTudukanmio

BapmuanT 3 Bepudukamnuio

3ananuel 6:

Kakwe Turbr aiiinoB MOryT OBITE OITHCAHEI B 3arosioBke PE32?

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

Bapmant 2 DLL

Bapmant 3 GUI

Bananuel 7:

K 6a30BbIM NOHATHSAM 00BEKTHO-OPUEHTUPOBAHHOTO MIPOTPaMMHPOBAaHUS CIEyeT OTHECTH
(OtBeT cunTaeTcs BEpHBIM, €CJIM OTMEUYEHBI BCE NIPABUIbHBIE BAPHAHTHI OTBETOB.)

Bapmnanr 1 xmacc

BapuaHT 2 HHKaNCyIsAIHIIo

Bapmuanrt 3 moaynb

3anannel8:

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

Bapuant 1 xnacc

Bapmuanrt 2 moayns

Bapuant 3 xonreiinep

3amanunel9:



C MexaHU3MOM BHPTYaIbHBIX METOJIOB CBSI3BIBAIOTCS ITOHATHS

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

BapwuanT 2 nomnpornzma

BapmanT 3 nomumopguzma

3aganune20:

K mporpammMusiM anementam si3eika DELPHI cienyer otHecTn

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

BapuanT 2 xnaccsl

BapuanT 3 Tunst

3aganue:21

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

(OTmeTbTE OAMH MPAaBUIIBHBII BapUaHT OTBETA. )

BapuanT 1 ctek

BapuanT 2 monyns

BapuanT 3 xoHTeiiHep

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

TecTtupoBanue (5 cemecTp)

3aganuel:

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

Bapuanr 1 Math

Bapuanr 2 Object

BapmuanTt 3 Scop

Bananue?:

Ecnu MeTos1 He BO3BpalliaeT HUKAKOTO 3HAUYSHHMsI, HEOOXOAMMO yKa3aTh THUII
(OtmeTbTE OAMH NMPAaBUIIBEHBII BapHaHT OTBETA. )

Bapwuanr 1 void

Bapwuanr 2 self

Bapmuanr 3 parent

3aganue3:

Omneparop nepenaun ynpasienuss DELPHI Hocut HazBanue
(OT™meThTE OJMH MPABUIIBHBIN BapHAHT OTBETA.)

Bapuant 1 return

BapwuanT 2 depend

Bapwuanr 3 continue

3ananued:

Hcnonp3oBaHne HECKOIBKUX METOAOB C OJHUM H TEM XK€ UMEHEM, HO pa3IMYHBIMK TUIIAMH U KOJIMYECTBOM I1aPaMETPOB
Ha3bIBAETCS

(OT™meThTE OJMH MPABUIIBHBIN BapHAHT OTBETA.)

BapuanT 1 neperpy3skoii MeTog0B

BapuasT 2 nMnimukanueit METo10B

BapuanT 3 niukiorpaMMoit MeTo10B

3ananueS:

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

(OTtmeTbTE OAMH NMPAaBUIIEHBII BapHaHT OTBETA. )

BapuanTt 1 nerepmunupoBaHHOE

BapmuanT 2 pekyppeHTHOE



BapuanT 3 uMminkanuoHHoe

3amanne6:

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

BapuanT 2 ctexom 3HaueHUI

BapuaHT 3 cTekoM BBI30BOB

3ananue’:

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

BapmuanT 1 ucxitouenue

BapuanT 2 TepMuHan

BapuanT 3 xoHTeliHep

3amannes:

Ecmu monmp30BaTens BBEJI BMECTO YHUCIIA CTPOKY, TO BOSHHKAET
(Ot™MeThTE OMH MPaBUIBHEIN BaPHAHT OTBETA.)

BapuanT 1 ommbo4Has cutyarus

BapuanT 2 omubka B mporpamme

BapuanT 3 uckirountenbHas CUTyaIus

3aganue9:

B DELPHI uckntoueHus npeacTaBisioTcst
(OtmeTbTE OMH NMPAaBUIIBHBII BapHaHT OTBETA. )
BapuanTt 1 meTogamu

BapuanT 2 xnaccamu

Bapwuant 3 o0bpekTamMu

Banannel0:

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

Bapmnanr 1 return

Bapuanr 2 catch

Bapuanr 3 finally

Bananuel 1:

Omnepatop checked MokeT IpoBEPSATH

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

BapuaHT 2 KOHKpETHOE BBIpaXKEHHUE

Bapmuant 3 meton co3nanus Kiacca

3ananuel2:

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

BapuanT 2 Tonbko B Tene System

BapuanT 3 na, MoxxHO

Bananuel 3:

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

Bapuant 1 meTon

BapuanT 2 mapkep

BapuanT 3 cBoiicTBO

3aganuel 4:

Ieperpy3ka METOJIOB SBISIETCA NPOSIBICHUEM
(OTtmeTbTE OAMH NMPAaBUIIEHBIN BapHAHT OTBETA. )
BapuanT 1 unkancynsuuu

Bapuanr 2 nonmumopgusma



Bapuant 3 uMmnnukanuu

3amannels5:

B kakoii pekypcun MeTo1 BBI3BIBAET ce0sI B KAUeCTBE BCIIOMOTATEIBHOTO Yepe3 APYTroil BCIIOMOTaTeNbHBIA METOL?
(Ot™meThTE OIVH NPaBUIBHBIA BapHaHT OTBETA.)

BapuanT 1 B auHamMuyeckoit

BapuanT 2 B KOCBEHHOU

BapuanT 3 B cTatnueckoit

3ananuel 6:

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

BapmuanT 1 ucxitouenue

BapuanT 2 TepMuHan

BapuanT 3 xoHTeliHep

3amannel 7:

K HCKIIOUNTENBHBIM CHTYalUsM CIEeTyeT OTHECTH

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

BapuaHT 2 HEXBaTKy AOCTYIHOM NaMATH

BapuaHT 3 nonbITKy OTKPBITh HECYLIECTBYIOIINI (haiin

3aganuel8:

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

BapuanT 1 Detect

BapuanT 2 Main

BapuanT 3 System

Bananuel9:

Ynpaenenue o6padotkoit nuckimouenuii B DELPHI ocHOBBIBaeTCs Ha MCIIOJIB30BaHUM OTlepaTopa
(Ot™meTbTE OJMH MPAaBUIBHBIM BapHAHT OTBETA.)

BapmuanT 1 get

Bapmuanr 2 try

BapwuanT 3 break

Bananne20:

Kaxkas dopma oneparopa unchecked nmo3BosnsieT ”THOPHPOBATH NEPETIOTHEHUE AJISI 33JAHHOTO BBIPAXKCHUS?
(OTmeTbTE OMH NMPAaBUIIBHBII BapHaHT OTBETA. )

BapuanT 1 koHCTpyKTUBHas

BapuanT 2 onepaTtopHas

Bapuant 3 MonynbHas

Bamanue2l:

K cocTaBnsromuM 9acTsaM Crucka nmapameTpoB METO/A CIeIyeT OTHECTH

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

BapuanT 2 meton

Bapwuant 3 unenrudukatop

Bananne2?2:

IIpu nepenade napameTpa 1Mo 3HAUYCHUIO METO MOJTydaeT
(Ot™meTpTE OMH MPAaBUIIBHBIN BapHAHT OTBETA.)
BapmanTt 1 perunnkn mapameTpos

BapuasT 2 Momynu mapameTpoB

BapwuanT 3 xornnu mapamMeTpoB

3aganne23:

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

Bapuanr 1 depend

Bapuanr 2 throw



Bapwuant 3 conclude

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

4.2. OueHo4HbIe CpeacTBA MPOMEKYTOYHOH aTTeCTAluN

[To nmucuuminHe TpenycMOTpeH DK3aMeH. DK3aMeH IPOXOJUT 1o OwieraM. B kaxaoM Owiere OJMH TEOpEeTHYECKUi
BONPOC M OJHO IIPAKTUYECKOE 3aJaHHe. DK3aMEeH IPOBOJMTCS B YCTHOW / NHUCbMEHHOM M KOMIBIOTEpHOI (opme.
OreHuBaeTCs BJIaJCHUE MaTEpPHAIOM, €r0 CHCTEMHOE OCBOCHHE, CIIOCOOHOCTb NMPHUMEHATh HY)KHBIC 3HAHMS, HABBIKA U
YMEHHS TP aHaJIM3€ NPOOJIEMHBIX CUTYallid U PELIEHUH NPAKTHYECKUX 3a1aHHH.

4.2.1. YcTHBIIi OTBET

4.2.1.1. Ilopsigox nmpoBeaeHHs.

ITpomexyTouHass arrecranysi HaleleHA Ha KOMIUICKCHYIO MPOBEPKY OCBOCHHS AMCHUIUTMHBEL OOydarommiics
moiy4yaeT Bompoc(bl)/3amaHue(s) W BpeMs Ha TOATOTOBKY. I[IpoMexyTouHas aTTecTamysl IPOBOIWTCS B YCTHOM,
MIICBMEHHON MM KOMIBIOTEpHOI popme. OmeHnBaeTCs BIaJCHUE MAaTEPHAIOM, €T0 CHCTEMHOE OCBOCHHE, CIIOCOOHOCTD
MIPUMEHATH Hy KHBIC 3HAHUSI, HABBIKM ¥ YMEHHS NP aHAJM3€ IPOOJICMHBIX CUTYallMi ¥ PEIICHUH IPaKTHICCKUX 3aJaHui.

4.2.1.2. Kputepuu oleHUBaHMSI.

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

B oTBere KauecTBEHHO pacKpbUl colepikaHue TeMbl. OTBET XOPOLIO CTPYKTypHpOBaH. [IpekpacHO OCBOECH MOHSTHHHBIN
anmapat. [IpoeMOHCTpHPOBaH BHICOKHMH YpOBEHb NOHMMaHMsI MaTepuaia. [IpeBocxomHoe ymeHHe (popMyIHpoBaTh CBOU
MBICJIH, O6Cy)K[[aTb JUCKYCCHOHHBIC IMOJIOKCHU.

14-17 6anji0B cTaBUTCS, €CJIH 00yYaIOIIUIiC:

OCHOBHBIE BOIIPOCHI TeMBI PacKpbll. CTpyKTypa OTBETa B LIEJIOM a/IeKBaTHA TeMe. XOpOIIO OCBOCH NMOHATHHHBIH armapar.
[TponeMoOHCTpUPOBAaH XOPOIIMH ypOBEHb MOHMMAHUS MaTepHana. Xopoluee yMeHHe (OpMyIHpOBaTh CBOM MBICHH,
00CYXIaTh TUCKYCCHOHHBIE TOJOKEHHS.

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

Temy wactmuno packpsul. OtBer cmabo cTpykTypupoBaH. [IOHATHHHBIM anmapar OCBOEH 4YacTW4HO. I[loHmmanue
OTZIETBHBIX MOJOXKCHUN M3 MaTepHaia Mo TeMe. Y OBICTBOPUTENBEHOE YMEHHE (OPMYIHPOBAThH CBOM MBICIH, 00CYXIaTh
JIMCKYCCUOHHBIE TIOJIOKEHHSI.

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

Temy He packpbul. [IoHATHHHBII anmapaT OCBOEH HEyAOBIETBOpUTENbHO. [loHMMaHHe MaTepuana ¢parMeHTapHOE HIIH
otcyrcTByeT. Heymenue GpopmynupoBaTh CBOM MBICIH, 00CYXKIaTh TUCKYCCUOHHBIC TTOJIOKCHUS.

4.2.1.3. OueHouyHble cpeaCTBA.
Bonpocs! 1/ yCTHOr0 WM NHCBMEHHOI0 0TBeTa HA IK3aMeH
1. Cucrema nporpammupoBanust DELPHI.
2. CTpyKTypa mporpamMMebl, 3JIeMEHTHI si3biKa (andasur). [ToHsTHE THIIA TaHHBIX.
3. Onepauuu (apudmerndeckue, Jjoruueckue) Ha tunax. Crannapraeie GyHKIUH. BoipaxxeHus.
4. IIponerypsl KOHCOIBFHOTO BBOJIA M BBIBOJA, YIIPABICHHE BBOIOM-BBIBOJIOM. OnepaTop
npucBauBaHus. COBMECTUMOCTD
I10 TIPUCBAUBAHHMIO.
5. YcnoBHsii onepatop. OniepaTop MHOKECTBEHHOTO BETBJICHUS (BBIOOpA).
6. L{MKIIBL: ¢ IpeayclioBHEM, C ITOCTYCIOBUEM, C TAPAMETPOM.
7. CTpyKTYpUpOBaHHbIE TUIIBI JaHHbIX. JIMHElHbIe MaccuBbl. [Ipumepsl 3a1ay.
8. CTpyKTypupOBaHHbIE THITBI JaHHBEIX. JIByMepHbIe MaccuBbl. [IpuMeps! 3am1ad.
9. AIropuTMBbl IOMCKA B MacCHBeE.
10. AnropuT™Mbl COPTUPOBKH MacCHBOB.
11. KoMOuHMpOBaHHBIHM THI JaHHBIX (3anucH). OnepaTop MpHUCOeANHEHHS. 3allUCH C BapHaHTaMHU.
IIporpammupoBanue
TUTOBBIX aJITOPUTMOB 00pabOTKHU 3amHceit.
12. TTonmporpamMmMbl. OCHOBHBIE CIIOCOOBI TIEpeIaun apaMeTPOB B MOANPOTPAMMY, UX CpaBHEHHE.
13. IoanporpaMmsel. O61acTh BUAUMOCTH. JIOKaJIbHBIE U II100ANIBHBIC UISHTU(DHUKATOPHI.
14. PexypcuBHsble oanporpammsl. O0IacTs HCIOIb30BAHUS.
15. Moxyns. O6mas cTpykrypa MoayIist. KOMIMIISAINS ¥ IO JKITFOYCHIE MOTYIIS.
16. Yka3arenu u 1uHaMu4eckas namsth. JJuHaMudeckue nepeMeHHbIe.
17. CBsi3aHHBIE CITUCKH.
18. Ouepenu. Creku.
19. ®aiinossle Turbl. O0IIME TpoLEeTypHl Ut paboTh ¢ daitnamu. KommoHeHTHBIE
(TMIM3NpPOBaHHbIE) (aiIIbL.
20. TexcroBble (aiinbl. TekCT-OpHEHTHPOBAHHBIE MTPOIETyPH! ¥ PpyHKIMH. THITOBBIE 3a/1a4H.
21. TIpsimMoi u MOCIEeNOBaTENBHBIN JOCTYN K KOMIOHeHTaM (Qaiina. [Iponeaypsl n GyHKINN, OpUEHTUPOBAHHBIC HA
MIPSIMOI TOCTYII K KOMITOHEHTaM (paiina.
22. ITouck B THNU3UPOBaHHBIX (aitnax. CopTupoBka ¢aiinoB (Ha mpuMeEpe OJHOTO M3 METOJIOB).
23. TunmsuposanHsle ¢aiinsl. Oaiinbl 3anmcei. TumoBsle anropuTMBI 00pabOTKH.



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. IIpaKkTHYecKoOe 3aaHHe

4.2.2.1. lMopsinok npoBeIeHuUs.

[IpakTrdyeckne HABBIKA MPOBEPSIOTCS ITyTEM BBIMOTHEHHS OOYUJAOIIMMUCS MPAKTUYECKUX 3aJaHUI B YCIOBHSX,
MOJHOCTBIO WJIM YacCTUYHO TNPHOJIMDKEHHBIX K YCIOBUSAM THpodeccHoHalbHOW nesitenbHOCTH. [IpoBepsiercst 3HaHuUe
TEOPETHYECKOT0 Marepuaa, HeoOX0AUMOe /I MIPAaBUIIBHOTO COBEPIICHUS] HEOOXOIUMBIX JEHCTBUM, YMEHHE BBICTPOUTH
MIOCJIE/I0BATENILHOCTD ICHCTBUIMA, IPAKTUYECKOE BIaJICHUE MPUEMAaMHU U METOJaMH PELICHUs PO(eCCHOHANBHBIX 33/1a4.

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

22-26 6a1710B cTaBUTCH, €CJIH 00y4AIOIMMCS

3amaHue BHITIOJIHEHO MOTHOCTHIO, HO HET JOCTaTOYHOTO 000CHOBaHUS. VTN Iipu BEpHOM peIIeHUH JOITyIIeHa OINOKa HITH
HE/IOYeT, He BIUAIOMNN Ha MIPAaBUIBHYIO TIOCIIEA0BATEIFHOCTD PACCYKICHHUI.

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

3amaHue BRITOTHEHO YaCTHYHO I € (PaKTHYSCKUMHU OITHOKAMHU.

0-17 6annoB cTaBUTCS, €CTU 00yYAIOLIMMCS:

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

4.2.3.3. ConepsxaHne OLlECHOYHOI'0 CPeACTBa
3anaua 1
HanuimnTe KOHCONBHYIO TporpaMMy, B KOTOPYIO MOJb30BaTelb BBOIAMT C KJIaBUATypbl JiBa 4Kciaa. A Iporpamma
CpaBHMBAET J[Ba BBE/ICHHBIX YKCJIa ¥ BEIBOJUT HA KOHCOJIb PE3YJIbTAT CPABHEHHMS (J1Ba YKCIIa PaBHbI, IEPBOE YUCIO OOJbIIE
BTOPOTO WJIM TIEPBOE YHCIIO MEHBIIIE BTOPOTO).

Bagaua 2

Hanwmmte KOHCOJIBHYIO MPOTPaMMy, B KOTOPYIO MOJIB30BATENh BBOJUT C KIABUATYPHI YHCI0. ECIN 9nCIIo 0JHOBPEMEHHO
6ompme 5 u Mensime 10, To mporpamma BeBomuT "Umcnmo Oompmie 5 u mensme 10". MHaue mporpaMma BBIBOIUT
coobmenne "HeusBecTHOE ymciio".

3agada 3

HanuninTe KOHCOJIBHYIO POrpaMMy, B KOTOPYIO IOJIb30BaTeb BBOJUT C KIaBHATYphl uucio. Eciu yucio amubo pasHo 5,
6o paBHo 10, To nmporpamma BeiBomuT "Hucno nmmbo paBHo S5, 1160 paHo 10". MHave mporpaMma BBIBOAUT COOOLICHUE
"HeusBecTtHoe uncio".

3anaua 4

B 0aHKe B 3aBUCHMOCTH OT CyMMBI BKJIaJla HAYUCIIIEMbIi ITPOIIEHT MO BKJIAy MOXKET OTIMYaThcs. Hanummre KOHCOIbHYIO
IIporpamMMy, B KOTOPYIO IOJb30BaTENIb BBOJUT CyMMy Bkiana. Ecnu cymma Bkiaga Mensine 100, To Haumcnsercs 5%.
Ecmu cymma Briraga ot 100 mo 200, To Hauucmsercs 7%. Ecnu cymma Briana 6omnbine 200, To Hagncisercs 10%. B xonme
IporpaMMa J0JDKHA BEIBOAUTE CYMMY BKJIaJla C HAYHACICHHBIMU MPOIICHTaMHU.

3agada 5

W3MennM mpensiaynnyto 3agadqy. JomycTiuM, OaHK MeprHoANYeCKH HAYHUCIISIeT TI0 BCEM BKJIaaM KpOME MPOIECHTOB OOHYCHI.
U, nonycTtum, ceifuac GaHK pEIIMI TOHAYHCIUTD IT0 BCEM BKJIaJaM 15 eIWHHIl BHE 3aBUCUMOCTH OT X CyMMEL. V3MeHuTe
MpOTrpamMMy TaKuM 00pa3zoM, 9ToOBI K (PUHATBLHON CyMe JOUYHCISIINCH OOHYCHI.

3amaya 6

Hanmmmre KOHCONBHYIO NpOTpaMMy, KOTOpas BBIBOJUT IIOJIb30BATENI0 coobmieHne "BBeante HOMep omepanuu:
1.Cnoxenne 2.Bpruntanue 3.YMmHOXeHHe". PsagoMm ¢ Ha3zBaHMEM KaX[OW OMepaluu yKa3aH ee HOMep, Hampumep,
oreparys BeluuTaHus uMeet HoMep 2. [TycTh monb3oBaTes b BBOAMT B MPOrpaMMy HOMED OIEpaldH, U B 3aBUCUMOCTH OT
HOMepa OIepaliy IPorpaMMa BBIBOJUT €My Ha3BaHHE OIEpalny.

Bagaua 7

W3menute mpeasiaymnyto nporpamMmy. [1ycTh momp30BaTens KpoMe HOMepa OIepalliy BBOJWT JBA YMCIIA, M B 3aBUCHMOCTH
OT HOMEpa OIEPallii C BBEACHHBIMU YHCIAMH BBITIOTHSIOTCS OIIPEIEICHHBIC NeHCTBUS (HAallpuMep, NP BBOJC YHCIA 3
qrcia YMHOXKAIOTCS ). Pe3ynpTar onepariu BEIBOJUTHCSA Ha KOHCOJI.

3agada 8

3a Kaxaplii Mecsn 0aHK HA4HCIIEeT K cyMMe BKIaaa 7% oT cyMMBl. HamumuTe KOHCONBHYIO MPOTpamMmy, B KOTOPYIO
M0JIb30BATENb BBOAUT CYMMY BKJIJia M KOJMYECTBO MecCsleB. A OaHK BBIYHCISET KOHEYHYIO CYMMY BKJaJa C Y4eTOM
HAYHMCIICHUSI [TPOLIEHTOB 33 KXIbIA MecsIl.

J1J1st BBIYMCIICHUS] CyMMBI C Y4ETOM HPOLICHTOB UCTIONb3YiTe MK for. [{Js BBOIa CyMMBI BKIIa/Ia MCHIOJIb3YHTE BhIpOKEHHE
Convert.ToDecimal(Console.ReadLine()) (cymma Bkiana Oyaet npeactaBisaTh Tam decimal).

3amaga 9

3a Kaxaplii Mecsl 0aHK HAa4YMCIsAeT K CyMMe Bkiaza 7% OT cyMMbl. Hamuiimure KOHCOJIBHYIO MPOTpaMMmy, B KOTOPYIO
MI0JIb30BaTENb BBOANUT CyMMY BKJIaJia M KOJIMYECTBO MeCsleB. A OaHK BBIYHMCISAET KOHEYHYIO CYMMY BKJaJa C Y4ETOM
HaYMCIICHUsS [TPOLIEHTOB 32 KaXKAbIA MecsI.

Jlist BBIYMCIICHHMS CYMMBI C y4YEeTOM IIPOLEHTOB Hcroib3yiTe muki while. st BBoja CyMMBI BKJaja MCIIOJIb3YHTE
Belpaxkenne Convert.ToDecimal(Console.ReadLine()) (cymma Bkiaga Oyznet npeactaBisats Tin decimal).

3anaya 10



Hanmmure nporpaMMy, KOTOpast BBIBOAUT HA KOHCOJIb TAOJIHILy YMHOKEHUS

3amaya 11

Hammmute nporpaMmy, B KOTOPYIO MOJB30BATEIb BBOAUT /ABA YHCIIA W BBIBOIAWT PE3yNbTAaT UX yMHOXeHUs. [Ipu stom
IporpamMMa J0JDKHBI 3alpaIiBaTh y MOIb30BaTEIs BBO YHCEI, TOKAa 00a BBOJUMBIX YHCIIAa HE OKaXYTCs B fuana3oHe ot 0
mo 10. Ecn BBeneHHBIE uncina okaxyres Ooipime 10 wmm menpmie 0, TO mporpaMMa IOJDKHA BBIBECTH ITOJIB30BATEIIO O
TOM, YTO BBEACHHBIEC UHCJIA HEJOIYCTHMBI, H ITOBTOPHO 3alPOCHTh Yy MONB30BaTElNsl BBOJ ABYX uucel. Eciu BBeneHHbIE
YucIa MpUHauIexkaT quanasony ot 0 1o 10, To mporpaMma BBIBOJMT pe3yibTaT YMHOKEHHUS.

Jlnist opraHu3aliy BBOIA YMCET UCIONB3yiTe GeckoHeuHbIi ik while u omeparop break.

11. ITocTpouTth cucTeMy KJIACCOB ISl ONMUCAHUS IUIOCKUX T€OMETPHYECKUX (QUTYyp: Kpyra, KBajapaTa, NMPsIMOYTOJIbHHKA.
[IpexycMoTpeTs METONBI AJIsL CO3JIaHUSI OOBEKTOB, MEPEMEICHNsI Ha IUIOCKOCTH, M3MEHEHHUs! pa3MepoB M NOBOPOTa Ha
3alaHHBIN YTOJL

12. IlocTpouth ommcaHue Kiacca, COjAepKallero WHGOpManWIo O MOYTOBOM ajapece opranuzanmu. I[Ipemycmorpersb
BO3MOXKHOCTb Pa3IeIbHOTO M3MEHEHNS COCTaBHBIX YacTeH azipeca, CO3aHUs U YHHITOKEHUS 0OBEKTOB 3TOTO Kiacca.

13. CocTaBuTh OMMCaHME Kiacca Ui MPEACTABICHUS KOMIUICKCHBIX YHCEN C BO3MOXKHOCTBIO 3aJ[aHMS BEIIECTBCHHOW M
MHHUMOH 9acTell kak umcinamu tunoB double, Tak u memsiMu gucnamu. OOeCTIeYNTh BBITOTHEHUE OTEPAUi CIIOXKCHHUS,
BBIYUTAHUS U YMHO)KEHHS KOMIUIEKCHBIX YHCEL.

14. CoctaBuTh OMUCAaHKE Kiacca it paboThI C IIETHBIMU CIIUCKAMH CTPOK (CTPOKH IPOU3BOIBHOHN JUIMHBI) C ONEPaIlUsIMH
BKIIIOUCHHS B CIHCOK, yJalCHUS M3 CIMCKA 3JIEMEHTAa C 3aJaHHBIM 3HAYCHHWEM MAHHOTO, yIOAJCHHUS BCETO CHHCKA HIIH
KOHIIa CITMCKa, HAUWHasl C 33aHHOTO HJIEMEHTA.

15. CocraButh ommcaHue Kkiacca Jisi OOBEKTOB-BEKTOPOB, 3a/aBa€MBIX KOOpDAMHATAMU KOHIIOB B TPEXMEPHOM
npocTpancTBe. OOeceunTs ONepary CIOKEHUS M BBIUUTAHMSA BEKTOPOB C MOJIY4YEHHEM HOBOTO BEKTOpa (CyMMBI WIIN
Pa3HOCTH), BBIYMCIICHUS CKAJIIPHOTO NMPOU3BEACHNUS IBYX BEKTOPOB, AJTHHBI BEKTOpPa, KOCHHYCA YIa MEXIy BEKTOpaMH.
16. CocTaBuTh OnMcaHHE Kiacca MPsIMOYTOJILHHUKOB CO CTOPOHAMH, MapajuieJbHBIMU OcsM KoopauHat. [Ipexycmorperhb
BO3MOXKHOCTh MEPEMEIIEHHUA MPSMOYTOIbHUKOB HA IUIOCKOCTH, W3MEHEHHS pPa3MEpOB, IOCTPOCHHS HAaWMEHBILIETO
MPSMOYTOJNBHHUKA, COAEPXKAIIETO J(Ba 33aaHHBIX NPSIMOYTOJBHHWKA, W TNPSIMOYTOJBHHKA, SBISIOLIETOCS OOMIEH YacThio
(TIepeceyeHNEM) IBYX NPSMOYTOIBHUKOB.

17. CocraBuTh ONMMCAaHUE Kiacca ISl ONpPEIENCHNS] OJXHOMEPHBIX MacCHBOB IENbIX dncen (Bekropos). IIpemycmorpers
BO3MOXKHOCTh OOpAIEHUSI K OTASIFHOMY 3JEMEHTY MacCHBa C KOHTPOJIEM BBIXOJA 32 MPEAENbl HHICKCOB, BO3SMOXKHOCTD
3a7aHusI IPOU3BOJIBHBIX TPAHUII HHAEKCOB IIPH CO3/1aHUN 00BEKTa M BBIIOJIHCHHUS ONEPAMH ITOIEMEHTHOTO CIO0XKEHHS
BbIYMTaHUS MaCCUBOB C OAMHAKOBBIMU I'PaHULIaAMU UHJCKCOB, YMHOXKCHUA U JICJICHHUA BCEX DJICMCHTOB MAacCHUBa Ha CKaJIAp,
neyaty (BbIBOJIA HA 9KPaH) JIEMEHTOB MaccHBa 110 WHAEKCaM M BCETO MacCHBa.

18. CocraBuTh ONMCaHUE Kilacca JUisl OIpeIeNICHHs] OHOMEPHBIX MaCCHUBOB CTPOK (PUKCUPOBAHHOM JJTHHBIL.
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H. Ilynkos, B. B. Camapun, E. B. MeutbaukoBa. - KpacHosipck : Cu6. deaep. yu-t, 2014. - 132 c. - ISBN 978-5-7638-
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Tpunoosrcenue 3
K pabouell npoepamme OUCYUNIUHBL (MOOYIs)
b1.B.JIB.01.01 Ilpoepammuposanue na JJEJIDU

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

Hanpasnenne moarorosku: 09.03.03 - [Npukinannas nHGOpMaTHKA

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

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

T'on Hawana oOydueHus mo obpa3oBaTensHON mporpamme: 2021

OcBoenune JUCHUITIIIUHBI (MOIlyJ'IH) npeanojara€t HMCrIoJIb30BaHUC CICAYIOMICTO MPOrpaMMHOTIO obecrieueHusT U
I/IH(I)OpMaHI/IOHHO-CHpaBO‘IHLIX CHUCTEM:

Office Professional Plus 2010,

GIMP,

Inkscape,

Notepad ++,

Python,

Lazarus

DnekTponHas oudauoteunas cuctema «ZNANIUM.COM»

3J‘I€KTp0HHa§I OnOIMoTEYHAs CHCTEMA I/I3Z[aTeJ'IBCTBa «Jlaapy

OnektpoHHas OubmuoTeyHas cucrema « KOHCYJIbTaHT CTyACHTa



