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IIporpammy mucuuruinHbl paspaboran(a)(u) moueHt, k.H. (mouent) Ycmano W.T. (Kadempa marematuku wu
MIPUKIIaAHOW MHPOPMATHKH).

1. Ilepeyenr NIaHHMPYeMBIX pPe3yJbTATOB OOy4eHMsI @O0 AUCHUILUIMHE (MOIYJI0), COOTHECEHHBIX ¢
IUIAHUPYeMBbIMH pe3yabTaTamu ocsoenust OIIOII BO

OO6yJaronuiicsi, OCBOUBIINHA AUCITUILTHHY (MOIYIIB), JOJDKEH 00Ia1aTh CIISYIONTIMHI KOMIETCHITHSIMH:

Iugp Pacimiugposka
KOMIeTeHIINN npuodpeTaeMoii KOMIeTeHIUH
IIK-2 CriocoOeH OCyIIecTBIATh TECTUPOBAHUE KOMIIOHEHTOB HH(OPMAIIHOHHBIX CHCTEM
IK-2.1 3HATH TEXHOJIOI'MH TECTUPOBAHUS KOMIIOHEHTOB HH(POPMAIIMOHHBIX CHCTEM
IK-2.2 YMeTh OCyIIECTBIISATh TECTUPOBAHIE KOMIIOHEHTOB HH()OPMALIMOHHBIX CUCTEM
[K-2.3 BnaneTs criocOOHOCTBIO OCYIIECTBIISITh TECTUPOBAHNE KOMIIOHEHTOB MH()OPMAIMOHHBIX CHCTEM
[K-5 CriocoOeH MPUMEHSATh CUCTEMHBIH NOAX0A M MaTEMaTHIEeCKHE METO/IBI B (DOpMaM3aIK PEIICHHS

MMPUKJIAAHbIX 3a/1a4, B TOM YHCJIC HHTCIUICKTYaJIbHbIX

[IK-5.1 3HATH OCHOBBI CHCTEMHOT0 TIOJIX0/1a ¥ MATEMAaTHUCCKUX METOOB B (JOPMAIH3AIUN PEIICHUS
MPUKJIATHBIX 33]1a4, B TOM YHUCIIe MHTEIUIEKTYaJbHbIX

I1K-5.2 3HATH OCHOBBI CHCTEMHOIO MIOJIX0/1a M MAaTEMAaTHUCCKUX METOIOB B (JOPMAITH3AINN PEUIICHUS
[IPUKJIAJHBIX 3a/1a4, B TOM YMCII€ HHTEJUIEKTyalbHbIX

TIK-5.3 Bragets CcHOCOOHOCTBIO TPHUMEHATH CHCTEMHBIM TOOXON W MaTeMaTHYeCKHe METOIBl B
(hopMau3aIy peicHus IPUKIaTHBIX 33/1a4, B TOM YHCJIC HHTCIUICKTYaIbHBIX

OO0yuaronuiicsi, OCBOUBUINN AUCIUIIUHY (MOAYJIB):

JlomkeH 3HATh:

cucreMy mnporpammupoBanus Ha [AEJIOU; npuHImme pa3paboTKH MporpaMM; MPHUHIUIEI aBTOHOMHOH U
KOMIUICKCHOHM OTJIAZAKH U TECTUPOBAHMS IIPOTPaMM;

OCHOBBI CUCTEMHOT0 IIOJX0/a U MaTEMaTUYECKUX METOAOB IIPU IporpaMMmupoBanuy Ha JIEJIOU.

JloipKeH ymeTh:

pa3pabaThIBaTh AJITOPUTMBI PEUICHHs U MPOrpaMMHpPOBaTh 3aJauyd 00paOOTKM JAaHHBIX B NPEIMETHOH 00JacTH,
pa3pabaTbIBaTh IPOEKT TECTUPOBAHUS IIPOIPaMMEI;

MIPUMEHSATH METO/IBI CHCTEMHOTO ITOJIX0/a M MAaTEMaTHYECKIX METOAOB IIPU PEIICHNH MTPUKIAIHBIX 3a1a4.

HOJ'DKCH BJIaACTh:
HAaBBbIKaMH OCYIICCTBJICHUA TECTUPOBAHUS IIPOTPAMM;
HaBbIKaMH CUCTCMHOI'O ITIOAX04a U MaTEMAaTHYCCKUX METOI0B B Q)OpMaHI/ISaLII/II/I peHICHUs MPUKIIAHBIX 3a4a4.

2. MecTo qucuumiunel (MoayJsi) B ctpykrype OIIOII BO

Jannas pucnmmuinHa (Monyns) BiiodeHa B pasgen "b1.B.JIB.03.01 ducummmussl (Moxyiu)" OCHOBHOM
npodeccnoHanbHOI 0bpa3oBarensHOi mporpamMMbl 09.03.03 "Ilpuximagnas uadopmartnka (IIpuknagnas mHGOpMaTHKa B
9KOHOMHKE)" u OTHOCHUTCS K JACUUILTHHAM no BEIOODY.
OcBaunBaetcst Ha 5 Kypce B 9 cemecTpe.

3. O0bemM QMCHUIIMHBI (MOAYJISI) B 3a4eTHBIX €JUHULAX € YKa3aHMEM KOJIU4YeCTBA YacCOB, BbIJeJEHHBIX HA
KOHTAKTHYI0 paloTy o0ydawmmuxcs ¢ npenojgaparejeM (II0 BHAAM y4eOHBIX 3aHATHI) M HA CAMOCTOSATEIbHYIO
padoty o0yuarommuxcst

OO0mast TpPyA0EeMKOCTh TUCIMIDIHHBI COCTABISACT 4 3a4eTHBIX(bIe) enuani(bl) Ha 144 yaca(oB).
KonrakrtHas pabdora - 30 waca(oB), B ToM umciie jekumu - 10 gaca(oB), mpaktuueckue 3aHsaTus - 0 daca(oB),



naboparopHsie paboTsl - 20 yaca(oB), KOHTPOJIb CAMOCTOSTENIBHON paboThI - 0 yaca(oB).
CamocrositensHas pabota - 105 gaca(os).
Kontposs (3auét / s3x3amen) - 9 yaca(oB).
dopma IPOMEKYTOIHOTO KOHTPOJIS IUCUUIUIMHBL: 9K3aMeH B 9 ceMecTpe.

4. Coaep:kanue TUCHUILTUHBI (MOAYJISI), CTPYKTYPHPOBAHHOE N0 TeMaM (pa3eaM) ¢ yKa3aHHEM OTBEJIEHHOr0
Ha HHUX KOJINYeCTBA aKa/leMHYeCKUX YacOB H BHIOB Y4eOHbIX 3aHATHH

4.1 CTpyKTypa M TeMaTHYeCKHUii IVIAH KOHTAKTHON U CaMOCTOSITeIbHOM PadoThI 0 AUCHUILINHE (MOAYJII0)

Buapl 1 yacel
KOHTAKTHOI padoThl,
HX TPYAOEMKOCTh

Ce (B yacax) Camocrt
osITeJIbH
N Pa3ziebl AMCHMITHHBI / Mec s
MOy T Ipakrun | Jlabopa
\ P | Jlexn p p pabora
. yeckue TOpHbBIE

3aHATHSA | paldoThI

Tema 1. TexHos0rHs pabOTH B BU3yaIbHOH cpelie
1. |nporpammupoBanust. KoMIoHeHTHas MOJEIb. 9 4 0 5 25
MutepdeiicHble KOMITOHEHTHI

Tema 2. O0paboTka TabauuHON nHbGOpMarmu. ['padudeckue
2. |Bo3moxkHocTH cpensl Borland Delphi. O6pa6oTka coObITHHA. 9 2 0 5 30
MbI1Ib U KJIaBUATypa

Tema 3. TexHOJIOTHSI TPOEKTUPOBAHUS IPHIIOKEHUH.

3. . . 9 2 0 5 25
B3anmozaeicTBUsIMY IPHIIOXKEHHUH ¢ 6a3aMu JaHHBIX

4 Tema 4. ConpoBOXKJI€HHE MPOrPaMMHOIO MIPOIYKTA. 9 2 0 5 o5
[TpoekTHast AEATETHHOCTD
Hroro: 135 10 0 20 105

4.2 CoaepkaHue JUCUMIIMHBI (MOIYJI51)

Tema 1. TexHosorus padoTsl B BH3YaJIbHOH cpeae mnporpaMmmupoBaHusi. KomMnoHeHTHasi Moaeib.
HNHurepdeiicHbie KOMIIOHEHTbI

Crpykrypa mpoekra B Delphi. ®aitner mpoekra, hopMer 1 Moxyns. MHCIEKTOp OOBEKTOB W WHCIIEKTOpP CBOWCTB
00bekToB. Pexxum npoextupoBanus nnrepgeiica. Kommonent ®@opma. KommoneHTs! 171 BBoJa U BBIBOJA JaHHBIX: Label,
Edit, ListBox, ComboBox, CheckBox, RadioButton. Komnonent Button. Komnonentsr TrackBar, ScrollBar, UpDown,
DataTimerPicker.

Tema 2. OOpabGorka TabauyHoil uHpopmauumn. I'paduyeckue Bo3Mo:kHocTH cpeasl Borland Delphi.
Oo0padoTka co0bITHii. MBIIIb U KJIaBHATYpPa

OO6pabotka TabmmyHoit wHpopMmanmu. KommoneHnt StringGrid. 3arpy3ka wn3o0pakeHHA B KOMIOHEHT Image.
Pucopanue ¢ momompro cBoiicTB Canvas. Pabora ¢ ¢aitoBoii cTpyKTypoil Ha ypOBHE OIEPAallMOHHOW CHCTEMEBI: ITOWCK,
KOIIMPOBaHHUE, IEPEeUMEHOBaHNE U ynayieHne (aiyioB u nanok. Mblb 1 KnaBuatypa. [1opsaok HacTymIeHus..

Tema 3. TexHoJ10TUsI NPOEKTUPOBAHUSA NPUJIOKeHMIl. B3anMoaelicTBUSIMM NPUIIOKEeHUH ¢ 6a3aMH JaHHBIX

INocranoBka 3amaun. [locTpoenne 0ObEKTHOM MOZEIHN NPHIIOKEHUs. BriaeneHne THITOBBIX COOBITHI 1151 0OBEKTOB.
PazpaboTka Bu3yanpHOTrO HHTEp(eiica.Moaens noctyna k 6a3aM JTaHHBIX U3 CPEAbl MPOrpaMMHUpOBaHHsl. KOMIOHEHTHI ATt
paboTsl ¢ Tabumiamu 1 3anpocaMu. OuibTpanys JaHHEIX. BusyansHoe oToOpaXkeHHe JaHHBIX Ha GopMe.

Tema 4. ConpoBoxkaeHne NporpaMmMHoOro npoaykra. Ilpoekrnas nesTeJbHOCTD

JKM3HEHHBI LUK IPOrpaMMHOrO mnpoxaykra. OpraHuzanus HOMOIIW: (aia CIpaBKH, KOHTEKCTHAsh MOMOIIb.
Pa3zpaboTka WrpoBBIX M OOydYalOIIMX TPWIOKEHUH B COOTBETCTBUM C HHIMBUAYaJIbHBIMH 33laHUsIMH. Pa3paborka
npwitoxkeHuil. Mcnonp3oBanne kommonenra Shape. Iloctpoenne rpagukoB u amarpamm B kommoneHTe Chart. Pabota c
TEKCTOBBIMH ¥ TUITN3UPOBaHHBIMH (aiinamu. KomnonenT Memo. KomnonenTs! OpenDialog n SaveDialog.

5. IlepeyeHb y4eOHO-METOAMYECKOr0 oOOecredyeHHs1 IO CAMOCTOSITEJLHOH padoThl 00y4Yaromuxcs Mo
JUCHUILTHHE (MOAYJII0)

CamocrosTenpHass paboTra o0O0ydalOImWXCs BBIOJNHAETCS 10 33JaHUI0 M TPH METOJMYECKOM PYKOBOJCTBE



npernojaaBaTes, Ho 0e3 ero HermocpeACTBEHHOro yyacTus. CaMocTosiTeNIbHast paboTa MoApa3IesieTcsl Ha CaMOCTOSATEIbHYIO
paboTy Ha ayAMTOPHBIX 3aHATUSX M Ha BHEAYIUTOPHYIO CaMOCTOSTENbHYI0 pabory. CamocrosrenbHas paborta
00yJaroMmuXxcsl BKJIIOYAET KAaK MOIHOCTHIO CAMOCTOSATEIIPHOE OCBOCHHE OTICIBHBIX TeM (Pa3eloB) AMCIMIUINHBI, TaK U
mpopaboTKy TeM (pa3/iesioB), OCBAaMBAacMBIX BO BpeMs ayqUTOpHOW paboTel. Bo BpeMs caMOCTOSITENBHOW pabOTHI
oOydJaromuecss YUTAlOT M KOHCHEKTHUPYIOT yd4eOHYI0, HAydHYI0 M CHpPaBOYHYIO JIUTEPATypy, BBIIOJHSIOT 3aJaHus,
HanpaBJICHHBIC HAa 3aKPEIUICHWE 3HAHWH M OTPaOOTKYy YMEHMH M HaBBIKOB, TOTOBATCA K TEKYIIEMY M IPOMEKYTOTHOMY
KOHTPOJIIO 110 JHUCIUIUINHE.

OpraHu3anys caMOCTOATENBHON paboThl 0OyJarONIMXCSA PETIaMEHTHPYETC HOPMATUBHBIMU JJOKyMEHTaMH, y4eOHO-
METOIUYECKOI TUTEpaTypOl B 3IEKTPOHHBIMH 00pa30BaTENbHBIME PECYPCAMH, BKIIIOYAS:

[Topsimok opraHu3anuy M OCYIIECTBICHHUS 00pa30BaTeNbHON AEATEIHHOCTH II0 00pa3oBaTEIbHBIM MHpOrpaMMaM
BBICIIET0 00pa3oBaHWA - TIporpaMmaM OakajmaBpHara, NPOrpaMMaM CIEIHAJUTETa, NPOTpaMMaM MarucTpaTypbl
(yTBepxmeH nprka3zoM MuHKcTepcTBa 00pa3oBaHus u Hayku Poccuiickoit @exeparmu ot 5 anpernst 2017 roma Ne301)

IMucemo MunnctepcTBa oOpazoBanus Poccuiickoit @exepammu Nel4-55-996mn/15 ot 27 wHoabps 2002 r. "OO
aKTUBH3AIMN CAMOCTOSTEIHHOM paboThI CTYJCHTOB BBICIINX y4COHBIX 3aBeICHIH"

YcraB  QemepanbHOTO  TOCYIApCTBEHHOTO — aBTOHOMHOTO — oOpa3oBarensHOro — yupexkaeHus "Kaszanckuit
(ITpuBomxckuit) henepanbHBIN YHUBEpCUTET"

[IpaBuiia BHyTpEeHHETO pacnopsaaka (heaepatbHOro Tocy1apCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YIPEKICHUS
BEICIIIETO TIpodeccroHanbHOTO 00pa3zoBanus "Kazanckuit (IIpuBomkckuii) ¢penepanbHbIil yHUBEPCHTET"

JlokansHble HOpMaTHBHBIE akThl Kasanckoro (IIpuBosmkckoro) ¢enepaisHOro yHUBEpCUTETA

6. DoHJ OLIEHOYHBIX CpeaACTB MO IMCUMIIINHE (MOI[y.]'IlO)

@DOoHA ONEHOYHBIX CPEACTB 10 AUCLHUIUIMHE (MOMYJI0) BKIIOYACT OICHOYHBIC MaTepuajbl, HANpPABJICHHBIC Ha
NPOBEPKY OCBOCHHS KOMIICTCHIIMI, B TOM YHCJIC 3HAHMHA, YMEHHH W HaBHIKOB. DOHJ OLECHOYHBIX CPEACTB BKIIOYACT
OLICHOYHBIE CPEJICTBA TEKYIIEr0 KOHTPOJISI M OLIEHOUHBIE CPEJCTBA IPOMEKYTOUHOH aTTECTAIHH.

B ¢oHIe OLEeHOYHBIX CPEACTB COACPIKUTCS CIIeAyIoIas HHHOPMALIHUS:

- COOTBETCTBHE KOMIICTCHIUH ITAHUPYEMBIM Pe3yJIbTaTaM 00y4eHHs 110 AUCHUILTHHE (MOAYJIO);

- KpUTEPUH OLICHUBAaHHA CHOPMUPOBAHHOCTH KOMIICTCHIUH;

- MeXaHMU3M (OPMHUPOBaHHS OLEHKHU 110 TUCLUUILIHHE (MOAYIIIO);

- ONMCaHUEe MOpPSKa IPUMEHEHHS ¥ MPOLIEAYPBl OLCHUBAHUS ISl KQKIO0TO OLIEHOYHOTO CPEJICTBA;

- KpUTEPUH OLICHUBAHHMS JJIsl K&XKJI0T0 OIIEHOYHOTO CPEJICTBA;

- COIep)XKaHHE OLCHOYHBIX CPEACTB, BKIIOYas TpPeOOBaHMS, NpEIbsBISIEMble K JCHCTBHAM OOYYaroLIMXCS,
JEMOHCTPHPYEMBIM pe3yJIbTaTaM, 3aaHus Pa3IMYHBIX THUIIOB.

@DoHJ OLICHOYHBIX CPEACTB MO TUCLHMIUTMHE HaxoauTcs B [IpmiioskeHun 1 kK mporpaMme TUCHHUIUTUHBL (MOIYJIO).

7. llepeyeHb JUTEPATYPbl, HEOOXOAUMOM JJI5l OCBOEHUS JUCUMILIMHBI (MOTYJI5)

OcBoeHNE AUCIUIUTHHBI (MOIYJIS) MPEAnoaracT M3yudeHHe OCHOBHOI M JIOTIONHHUTEIBHON y4eOHOM nuTepaTyphl.
Jluteparypa MOXeT OBbITh JOCTYITHA OOYYAFOLIMMCS B OJTHOM U3 JIByX BapHaHTOB (JINOO B 000MX M3 HUX):

- B DJIGKTPOHHOM BHJIE - 4epe3 DJIEKTPOHHBIE OMOIMOTEYHBIE CUCTEMBI HAa OCHOBAHHH 3aKIIOUYEHHBIX KDY
JIOTOBOPOB C ITPaBOO0JIAATENIMU;

- B mieyaTHOM Buje - B HayuHo#i 6ubnaunoreke Enadyxckoro uacturyta KOY. OOyuarommecs moay4JaroT yueOHYo
JUTEpaTypy Ha abOHEMEHTE I10 YUTaTeJIbCKUM OWiieTaM B COOTBETCTBHM C MpaBWJIaMu Toyib30BaHus HayuHoii
6UOINOTEKOM.

OJEeKTpOHHBIE U3aHMS JOCTYNHBI TUCTAHIIMOHHO M3 JIFOOOW TOYKHM MPU BBEIECHHH O0YYAIOLIMMCS CBOETO JIOTHHA U
mapoyii OT JMYHOrO KaOuHeTa B cucTeMe "ODNeKTpoHHBIH yHHBepcuTeT". IIpM HCHONB30BaHUM MEYATHBIX H3JaHUI
OoubmmoTeyHsli (GOHI JOJKEH OBITh YKOMIUIEKTOBAH HMMH M3 pacuera He MeHee 0,25 sk3emIuispa Ha KaxJIoro
o0yuJaroImerocst U3 4rcia Juil, OJHOBPEMEHHO OCBAaUBAIOIINX JAHHYIO TUCIHIUIAHY.

ITepedens yueOHOM nUTEpaTyphl, HEOOXOAMMOM /I OCBOSHHUS JUCIHUILTUHBI (MOaYIst), Haxoautcs B [Ipmnoskennn 2
K paboueil mporpamMme IUCHMIUIMHBEL. OH MOJIEKUT OOHOBICHHIO IIPH W3MEHEHHH YCIOBHH moroBopoB KDY ¢
MPaBOO0JIAIaTeIIMI  DJICKTPOHHBIX H3JaHUN W TpPH W3MEHEHWH KOMIUIeKTOBaHMA (oHmoB HayuHolf Ombmmorexn
EnaGyxckoro nncruryra KOV.

8. Ilepeuenn pecypcoB HHPOPMAUHMOHHO-TEJIEKOMMYHUKANMOHHOH ceTH "WHTepHer", He0OXOAMMBIX JIsi
OCBOEHMSI TUCIUILTHHBI (MOAYJIs1)

Beenenue B mporpammupoBanue Ha Delphi - http://www.intuit.ru/studies/courses/941/246/info
VYpoxku Delphi - http://www.delphi-manual.ru/
VYpoku asst HoBUuKOB - http://thedelphi.ru/lessons.php



http://www.intuit.ru/studies/courses/941/246/info
http://www.delphi-manual.ru/
http://thedelphi.ru/lessons.php

VYue6nuk mo Delphi - http://delphidevelop.ru/publ/28/

9. MeToauueckue YKazaHud QJist oﬁyqamnmxm 0 0OCBOCHMIO JUCIHUIIIMHBI (MOI[yJIﬂ)

Bupa pador MeToanyeckue peKOMeHAALUH

JIEKIIHA [lpy w3y4YeHWH [OWUCIUIUIMHBI CHadajla HEOOXOOMMO MO0 KaXKAOH TeMe JIeKIHH [POYHTATh
PEKOMEHAOBAHHYIO JINTEPATypy M COCTaBUTH KPATKHHA KOHCIIEKT OCHOBHBIX IIOJIOKEHHH, TEPMIHOB,
CBCJICHUH, TPEOYIOIMNX 3aTIOMUHAHUS U SBISIONIMXCSI OCHOBOMOIATAKIUME B 3TOH TEME JIJIsl OCBOCHHUS
MOCNIEAYIOMUX TeM Kypca. s paciiupeHus 3HaHUS MO0 JUCIHMIUIMHE PEKOMEHIYeTCs HCIOIb30BaTh
HHuTepHeT-pecypchl; NPOBOJUTH MOUCKH B PA3IMYHBIX CHCTEMax M UCIOJIb30BaTh MaTE€pUANbl CalTOB,
PEKOMEHI0BaHHBIX MPENoaaBaTeeM.

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

paboTsI PEKOMEHIALMH 110 ero MpoBeieHu0. OOpaTUTh BHUMAaHUE Ha LeJIb PadOThI, HA OCHOBHBIE BOTIPOCHI IS
MIOJITOTOBKHU K paboTe, Ha cojiep:kaHne TeMbl paboThl. JIabopaTopHOe 3aHsATHE IPOXOAUT B BUJIE TUAJIOTa,
pa3dopa OCHOBHBIX BOIIPOCOB TeMBbl. Takxe 1abOpaTOpHOE 3aHATHE MOXET MPOXOAMTH B BUJIE MOKa3a
Npe3eHTalul, JeMOHCTPAaTHBHOIO MaTepuana (B YacTHOCTHM IUIAKAaTOB, CIAWJOB), KOTOpBIE
compoBoXkIatoTcst Oecenoil mpenonasarenst co cryneHTamu. CTYZEHT MOXET caBaTh JIaDOpaTOpHYIO
paboTy B Buze HamucaHus pedepara, MOATOTOBKH CIaHI0B, MPE3EHTALMH U MOCJIEAYIONIEH 3alIUTHI €To0,
100 MOJKET HaIMcaTh KOHCIIEKT B TETPajau, OTBETHB HAa BOMPOCH MO 3agaHHON Teme. OTBETH Ha
BONPOCHI MOKHO COIPOBOKAATh PHCYHKaMH, CXEMaMH W T.J. C TPHUBICYCHHUEM IOINOJIHUTEIbHON
JUTEPATYPBI, KOTOPYIO CIEAYET YKa3aTh.

camoctod- | OOyJaromuiicsi caMOCTOSITENIFHO OIPENEISET PEKUM CBOCH CaMOCTOSATENIBHOW pabOTHI M Mepy Tpyaa,
TenbHas paboTa| 3aTpauMBaeMOro Ha OBJAJICHWE 3HAHMSAMH M YMEHMSAMH IO JUCIUILUIMHE, BBIIOJIHIET BHEAYAHTOPHYIO
paboTy 1o MHAMBHIYaJILHOMY IUIaHY, B 3aBHCUMOCTH OT COOCTBEHHOI MOATOTOBKH, OFO/DKETa BPEMEHHU
U Apyrux ycnoBud. EkeaHeBHO 0OOydaromuicsi MOIDKEH YACNATH BBINOJHEHHIO CAaMOCTOSTENbHON
paboTel B cpemHeM He MeHee 3 4acoB. [IpM BBINOJHEHHHM CaMOCTOSATENBHOW  PabOTHI
oOydJaromuiicss UMeeT MpaBo OOpamaThCsl K MPENoJaBaTelio 3a KOHCYJIbTalMEH C IEIbI0 YTOUHEHUS
3a7aHust, POPMbI KOHTPOJISI BBIOJTHEHHOTO 3a1aHHS.

9K3aMEH Jnst KOHTpOJNA YCBOGHHWS [AaHHOW IWMCIMIUIMHBI TPETYyCMOTPEH 35K3aMEH, Ha KOTOPOM CTyAEHTaM
HEOOXOANMO OTBETHUTH Ha BOIIPOCHI 3K3aMEHAIIMOHHBIX OmieToB. [Ipy oTBeTE Ha SK3aMeHE HEOOXOANMO:
MpoXyMaTh M YETKO H3JIOKHUTh MaTepHal; IaTh OIPENCIICHHE OCHOBHBIX IIOHSATHH; IaTh KpaTKOe
OMMCaHHe SBJICHMH; mpuBecTH mpuMmepsl. OTBeT cienyeT WIITIOCTPHUPOBATH CXEMaMM, PUCYHKAMH H
rpaduKamH.

10. IlepeyeHb HMH(OPMALNMOHHBIX TEXHOJOIMii, MCIOJb3yeMbIX NPH OCYLIECTBJECHMH O00pa3oBaTeJbHOI0
npouecca nmo AMCHMILIMHE (MOAYJI0), BKJIWYasA NepedeHb NPOrpaMMHOro ofecrnevyeHHss M HHGOPMaLMOHHBIX
CIIPABOYHBIX cHcTeM (TP HEOOXOIUMOCTH)

[Tepeuenp MHQPOPMALMOHHBIX TEXHOJIOTHH, UCIOJIb3YEMbBIX NMPU OCYIIECTBICHHH 00pa30BaTeNbHOTrO Ipolecca o
JUCUMIUIMHE (MOJYJII0), BKIIIOYas TEepedeHb IPOrpaMMHOr0 OOecHedYeHUs: U WH(POPMAIMOHHBIX CHPABOYHBIX CHCTEM,
npencrasieH B [punoxenun 3 k pabodeit mporpamMme JUCIUTUINHBL (MOAYJIA).

11. Onucanue MaTepHAJbHO-TEXHHYECKON 0a3bl, He0OXOAMMON I OCYLIEeCTBJIeHHMS O00pa3oBaTEJLHOI0
npouecca no JUCHUILUINHE (MOAYJIIO)

VYuebnas aymuropus Ne 60 (423600, Pecniyomuka Tatapcran, . EnaOyra, yn. Kazanckas, n. 89) mans mpoBemeHus
3aHATHH JIEKIMOHHOTO THIIA, 3aHATHH CEMHUHApPCKOTO TUMA, I'PYIIOBBIX M MHAWBUIYaJbHBIX KOHCYJBTAllUH, TEKYIIEro
KOHTpOJISI U MPOMEXYTOYHOH aTTecTalyy, IOMEIIEHHEe JUIsl CaMOCTOSTENbHON padoThl. Kommekr mebenn (mocaJodHbIX
MecT) 29 mr. Komruiekt Mebenn (mocago9HbIx MecT) A npenogasarens 1 mr. Kommsioreprsiit kiiacc: KommsioTepsr intel
core i5 15 mt. Monutopsr ViewSonic 22d 15 mr. IIpoekrop EPSON EB-535W 1 mt. MaTepakTrBHas nocka [QBoard DVT
TNOS82 1 mr. Tpubyna 1 mwt. Konaumonep 1 mr. Hactennsie mon ku 6 . [lkad nyxcTBopuartsii ¢ nonkamu | mr. Be6-
kamepa 1 mr. Beixox B VHTepHET, BHYTPHUBY30BCKas KOMIIBIOTEpHAs! CETh, JOCTYH B 3JEKTPOHHYIO HH()OPMAIMOHHO-
obOpazoBatenbHyl0 cpeny. HaGop ydeOHO-HArSIAHBIX TMOCOOWH: KOMIUIEKT MpPE3eHTAlMKd B 3JEKTPOHHOM ¢opMaTte o
IIperoiaBaeMoil TUCIIUIUIMHE 3-5 MIT.

12. CpeZ[CTBa ajantTanuu npemnoaaBaHus JUCHUIIIIMHBI K HOTpeﬁHOCTﬂM oﬁyqamumxm HHBAJINJI0B M JIUII C
OIrpaHUYCHHBLIMHU BO3MOKHOCTSMH 3/10POBbS


http://delphidevelop.ru/publ/28/

Ipu HEOOXOAMMOCTH B 0O0pA30BATEIBHOM MPOIECCE MPUMEHSIOTCS CIACAYIOIIME METOAbl U TEXHOJIOTHH,
oberyaronire BocmpusiTue UH(GOpMANUK OOYUYArOIUMUCS WHBAIUAAMHU M JIUIIAMH C OTPAHHYCHHBIMU BO3MOKHOCTSMH
3JI0POBBS:

- CO3/laHME TEKCTOBOW BEPCHM JIO00r0 HETEKCTOBOTO KOHTEHTA [UIsi €ro BO3MOXHOTO MNpeoOpa3oBaHHs B
abTepHATHBHBIE (POPMBI, yIOOHbIE ISl PA3IHYHBIX MMOJIB30BATENEH;

- CO3/aHMe KOHTEHTA, KOTOPBIA MOYKHO MPEJCTABUTH B Pa3IMUHBIX BUAAX 0€3 MOTEPU JAHHBIX WIH CTPYKTYPHI,
MPEAYCMOTPETh BO3MOXHOCTh MAcCIITAOUPOBAHUS TEKCTa M H300pakeHHt Oe3 MOTepH KauyecTBa, IMPEIyCMOTPETh
JOCTYIHOCTb yIPaBJIE€HHsI KOHTEHTOM C KJIaBUATYPHI;

- CO3/1aHHE BO3MOXKHOCTEH JJIsi 00YYAIOIIUXCS BOCIPUHUMATD OJHY U TY K€ HH()OPMAIIUIO U3 PAa3HBIX UCTOUYHHKOB -
HampuMep, TakK, 4TOOBI JHIA ¢ HAPYIICHUAMH CIyXa MOJydald HH()OPMAIHUIO0 BHU3YyalbHO, C HAPYIICHUSMH 3PEHHS -
ayInabHo;

- TOpPUMEHEHHWE MPOTPAMMHBIX CPEACTB, O0ECIEYMBAIOIINX BO3MOXHOCTh OCBOCHHS HABBIKOB M yMEHWH,
(OpMUPYEMBIX JTUCIHUILIMHON, 32 CYET aJbTEPHATUBHBIX CIIOCOOOB, B TOM WYHCIE BHPTYalbHBIX Jabopartopuil u
CHMYJISIIMOHHBIX TEXHOJIOTHf;

- MNpUMEHEHHWE UCTAaHIMOHHBIX OO0pa30BaTENbHBIX TEXHOJOTHH Ui mepefaadd HH(OOPMAIlUH, OpraHU3aluu
pa3TUYHBIX (OPM HMHTEPAKTUBHON KOHTAaKTHOW paboThl 0OYYAIOIIEroCs C MpEMNojaBaTeieM, B TOM YHCIE BEeOMHAPOB,
KOTOpbIE MOTYT OBITh HCIOJIE30BaHbI ISl TMPOBEICHUS BUPTYAIbHBIX JIEKIMH ¢ BO3MOKHOCTBIO B3aWMOJCHCTBUS BCEX
YYACTHHUKOB JHUCTAHI[HOHHOTO OOYYEHMs, IPOBEACHHUS CEMHHAPOB, BBICTYILUICHHUS C JOKJIAJaMH ¥ 3aIllATHl BBITOJIHCHHBIX
paboT, MpOBEACHHS TPEHUHTOB, OPTaHN3AINH KOJJIEKTUBHOMN paboTHI;

- TpUMEHEHWEe IUCTAHIIMOHHBIX O00pa30BaTEIBbHBIX TEXHOJOTHH UL  OpraHm3amdd  (OpM TEKYIIEro |
TIPOMEKYTOYHOTO KOHTPOJIS;

- YBCJIMYCHUC TMPOAOLKUTCIBHOCTU CAa4u 06yqa}01111/1Mc;1 HWHBaJIMAOM WKW JIMIOM C OrpaHUYCHHBIMU
BO3MOHOCTSMH 3I0POBbsi (HOPM MTPOMEKYTOUHOM aTTECTAIUM 10 OTHOIIECHHUIO K YCTAHOBJIEHHON MPOIOLKUTEIBHOCTH HX
ClIauu:

- TPOJODKUTEIBHOCTH CAYM 3auéra WM JK3aMEHa, MPOBOJMMOTO B MHUCbMEHHO# dopme, - He Gomee yem Ha 90
MUHYT;

- TPOJOJDKMTENLHOCTH IMOJATOTOBKM OOYYaromIerocsi K OTBETY Ha 3a4éTe WIM dK3aMeHe, MMPOBOAUMOM B YCTHOM
¢dopme, - He Oonee yeMm Ha 20 MUHYT;

- IPOJIOJKUTEILHOCTH BRICTYIUICHUS 00YUarOIerocs P 3alliTe KypCoBOM paboThI - He OoJice ueM Ha 15 MHUHYT.

IIporpamma cocraBieHa B cootBeTcTBHH ¢ TpeboBarusMu @I'OC BO u yueOHBIM muTaHOM 10 HanpasieHuto 09.03.03
"[Mpuxnagaas naGOopMaTHKa" U podiuto noarotoBku "[Ipuknannas nHGopMaTHKa B SKOHOMHUKE '
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1. CooTBeTcTBHE KOMIETEHIIMIA ILIAHUPYEMBIM pe3yJIbTaTaM 00yueHHUsl 10 TUCHUIInHE (MOIYJII0)

Koax m HamMmeHoBaHmHe

I/IHz[mcaTole JOCTHKEHUs] KOMIIeTeHIHi

OneHo4HbIe cpeacrsa TeKylero

U TIPOTPaMMUPOBATh 33724 00pabOTKH
JIAHHBIX B MPEIMETHOM 0071aCTH,
pa3pabaThIBaTh MPOCKT TECTHPOBAHUS
MIPOTPAMMBI.

Brnageer HaBBIKaMH OCYIIECTBICHHS
TECTUPOBAHHSI IPOTPAMM.

KOMIeTeHIInH A5 AAHHOM AMCIMILIHHBI KOHTPOJIS M MPOMEKYTOUYHOI aTTecTalMu
[IK-2. Cnocoben 3HaeT cucTeMy IpOrpaMMHUPOBAHUS Ha Texymmuit KOHTPOJb:

OCYIIECTBIIATH JAEJI®U; npuHIHIE pa3paboTku nporpamy; | JlabopaTopHbie pabOTH IO TeMaM
TECTUPOBAaHUE MIPUHLIUIIBI ABTOHOMHOW U KOMIUIEKCHOM Tema 1. TexHonorus paboTsl B BU3YaIbHOM
KOMITOHCHTOB OTJIAKH ¥ TECTUPOBAHMS IIPOTPAMM. cpene nporpaMmupoBanus. KommoneHTHas
nH(pOpMaIMOHHBIX Mozenb. MHTepdericHbIe KOMITOHEHTHI
CHCTEM. VYmeeT pa3pabaTbiBaTh anropuTMel petienns | Tema 2. OOpaboTka TaOIUUHOM

nHdopmanmu. ['paduueckre BO3MOKHOCTH
cpenst Borland DELPHI. Pa6ora ¢
¢aiinamu. O6padoTka coObITHi. MBIIIb 1
KJIaBHaTypa

Tema 3. TexHonorust NpOEKTHPOBAHNUS
NpUIoKeHUH. B3auMmopeiictusmMu
NPUIIOKEHHUIT ¢ 6a3aMH TaHHBIX

Tema 4. ConpoBoXKIeHNE IPOTPaMMHOTO
npoaykra. [IpoexTHast AesATebHOCTD

[IpomexyTouHast aTTeCTaIKs:
Oxzamen

I1K-5. cnocoben
MIPUMEHSTH CHCTEMHBIN
MOJXOM U
MaTeMaTH4ecKHe
METOJIbI B
(dopmanmzanym
pELICHHS TPUKJIATHBIX
3aj1a4, B TOM YHCIIe
HHTEIUICKTYaIbHbIX.

3HaeT OCHOBHI CHCTEMHOTO TOJIX0/a U
MaTeMaTH4EeCKUX METOJIOB MTPU
nporpamMmmupoBanuu Ha JJEJIOU

VYmMmeer MMPUMEHATb METOJbI CUCTEMHOT'O
noAxoJa U MaTeMaTUICCKUX METOJ0B IIPpU
PpeUICHUHA MTPUKIIAAHBIX 3a4a4.

Brnaneer HaBEIKAaMH CHCTEMHOTO noaxoga u
MaTEMaTHYCCKUX METO0B B q)OpMaJ'II/ISaLlI/II/I
peuicHuA NMPpUKIAAHbIX 3a4a4.

Texyluil KOHTPOJIb:

TectupoBaHue o TeMam

Tema 1. TexHonorus paboTsl B BU3yalbHOU
cpene nporpamMmmupoBanus. KomnoneHTHas
Mozenb. HTepdelicHble KOMITIOHEHTHI
Tema 2. O6paboTka TaOMHIHO
nHopmanuu. I'paduueckre BOZMOKHOCTH
cpexnst Borland DELPHI. Pa6ora ¢
¢aitmamu. O6paboTka coOBITHI. MBIIE 1
KJIaBHaTypa

Tema 3. TexHONIOTUS NPOEKTUPOBAHUS
npuioxxeHui. BzaumoaencteuamMu
MPUIIOKEHUH ¢ 6a3aMu JaHHBIX

Tema 4. CompoBoXxIeHHE MPOTPAMMHOTO
npoaykta. IIpoexTHas nesTenbHOCTh
IIpomexxyTouHas aTTecTaIus:

Ox3zamen

2. Kputepuu ouennBaHusi ¢cpOpMHUPOBAHHOCTH KOMIIeTeH UM

Komner 3aureHo He 3aureno
eHLus Bbicokuii ypoBeHb CpenHuii ypoBeHb Hu3skuii ypoBenb Huxe moporosoro
(OTJIMYHO) (xopouo) (YAOBJ1€TBOPUTEIBHO) YPOBHS
(Hey10BJIETBOpPUTE
JIbHO)
1IK-2 3HaeT OTIMYHO CUCTEMY | 3HaeT cucteMy | 3HaeT cuctemy He 3naer cucremy
IpPOrpaMMHpPOBaHUsl  HA | MPOrpaMMHPOBAHUS Ha | MPOrpaMMHPOBAHUS Ha MIPOrpaMMHPOBAHUS
JEJIDU; npuHuunel | JAEJIOU; ocHoBHbIe | IEJI®U; oTnenbHbIE Ha JIEJI®DU;
pa3paboTKH  TPOTpaMM; | MPHHIIUIIBI pa3paboTKK | IPUHIMIIEI Pa3paboOTKH TPUHITAIIB]
IIPUHIUIIEI aBTOHOMHOM M | IIporpamw; NPUHIAIBI | IPOTPaMM, AOIyCKas pa3paboTku
KOMIUIEKCHOH OTJagKd W | aBTOHOMHOI 1 | THIIUYHBIE OMINOKA TIpH pOTpaMM;
TECTHPOBAHUS MPOTPaMM KOMIUIEKCHOH OTJaJKH W | OTBETE Ha BOIIPOC WIIH TPUHITHAIIBI
TECTHPOBAHUS IPOTPaMM pEIIeHNH OCTABJICHHON ABTOHOMHOM U
3aauu KOMILIEKCHOI
OTIAJKU U
TECTUPOBAHUS
IporpamMmm
Ymeer paspabaTbiBaTh | YMeeT paspabaTbiBaTh | YMmeeT paspabateiBath | He ymeer
QITOPUTMBI PEICHUS W | AITOPUTMBI  PELIEHHs W | QITOPUTMBI pElIeHHss U | pa3padaTbIBaTh
IpOrpaMMHpPOBaTh 3aJadd | MPOrpaMMHPOBATh  33Jadyd | OIPOrpaMMUPOBATh 3aJadyd | aITOPUTMBI
00paboTKM  HaHHBIX B | 00paboTKH JAHHBIX B | OOpabOTKM  HAaHHBIX B | PELICHHUS U
MpeMETHON obnacTH, | mMpenMeTHOM obnacTH, | mMpeaMeTHOM 005acTH, | MPOrpaMMHPOBATH




paspabaTbiBaTh  NPOEKT | pa3padarhiBaTh NPOEKT | pa3pabaTbiBaTh NPOEKT | 3amaur 00paboTKK
TECTUPOBAHUSI IPOTPAMMbI | TECTHPOBAHUS IIPOTPAMMBI, | TECTUPOBAHUS JAHHBIX B
JOIyCKass HE3HAYUTENbHBIC | IPOTPaMMBL, JOMyCKast | IpeIMETHOMN
ommOKH TIpW OTBETE HA | THIWYHBICE OIMMOKH TIpU | OONACTH,
BONIPOC ~ WM  PEIICHWH | OTBETE HA BONPOC WM | pa3padaThIBaTh
MIOCTABJICHHOM 3a/1auu pPELIEHUH  IOCTABJIEHHOW | MPOEKT
3a7a4n TECTUPOBAHHUS
pOrpaMMBbI
Bnaneer HaBbIkamu | Bnaneer OCHOBHBIMH | Bnaneer otaensHeIMU | He BJIaJI€ET
OCYIIECTBIICHHS HaBBIKAMH OCYIIECTBJICHUS | HaBBIKAMHU HaBbIKAMU
TECTUPOBAHUSI IPOTPaMM TECTUPOBAaHHS  MPOrPaMM, | OCYLIECTBICHUS OCYIIECTBIICHHS
JIOIyCKasi HE3HaYUTEeNbHBIE | TECTUPOBAHMS HPOTPaMM, | TECTUPOBAHUS
OmMOKM TP OTBETE Ha | JOIycKas TUIMYHBIE | MPOrpaMMm
BONIPOC ~ WM  pEHIeHWH | OMMOKM IpH OTBETE Ha
TIOCTABIICHHOH 3a7a4n BONIPOC WM  PEIHICHUH

MOCTaBJICHHOM 3a1a4n

IIK-5

3HaeT OTINYHO OCHOBBI 3HaeT OCHOBBI CHCTEMHOTO 3HaeT 0OCHOBHI cucTeMHoro | He 3HaeT OCHOBBI
CHCTEMHOT0 ITOAX0/1a 1 MOIX04a M OTACIBHBIX IIOJIX0/1a ¥ OTACIbHBIX CHCTEMHOTO
MaTEeMaTHYCCKUX METOIOB | MaTeMaTHYECKHUX METOJIOB MaTEeMaTHYEeCKHX METOAOB | moaxoda 1
[IpY IPOTPAMMUPOBAHUU [IpY IPOrPAMMUPOBAHUM HA | MPU MPOrpPaMMUPOBAHUU MaTeMaTHICCKUX
Ha JIEJI®OU JAEJI®OU, nonyckas Ha JIEJIOU, nonmyckas METO/OB IIpH
HE3HAYUTENbHbIE OIIMOKH TUNIMYHBIE OITUOKHU TpU MIpOrpaMMHUpPOBaHUU
IIpU OTBETE Ha BOIPOC UIU OTBETE Ha BOIIPOC UIIU Ha JIEJIOU
pELICHUH [IOCTAaBICHHOU pELICHNUHU IIOCTaBICHHOM
3a7auu 3a7a4u
YMeeT npuMeHsATh YMeeT npuMeHSTh METOIbl Ymeert npumensats metonbl | He ymeer
METOAbl CUCTEMHOTO CHUCTEMHOTI0 MOAX0Ja U CUCTEMHOI'0 TIOJAX0/a U pa3pabartbiBaTh
rnmoaxona u OTHCIBHBIX OTICILHBIX TIPUMEHSTH METO/IbI
MaTEeMaTHICCKUX METOI0B | MaTeMaTHYECKHUX METOJIOB MaTEeMaTHYECKHX METOAOB | CHCTEMHOTO
IIpH pELICHUN MIpH PELICHUN TPUKIAIHBIX IIpU PELICHUU noaxoda u
MPUKJIAIHBIX 3a7a4 3a/1a4, JoImycKas MPUKIAIHBIX 3a7a4, MaTeMaTHICCKUX
He3HAYUTEIIbHBIC OIIHOKU JIOIyCKasi THITUYHbIE METO/OB IIpH
IIpH OTBETE HAa BONPOC WU OIIMOKY MPH OTBETE HA peuieHuu

pELlIEeHNH TOCTaBICHHON
3a/1a41

BOHpOC NniIn pemeHI/m
MOCTaBJICHHOM 3aJ1a4yu

MPUKJIAIHBIX 3a/1a4

Bnageer HaBbIKaMu Bnaneer HaBbIKaMu Biageer HaBeIkKaMu He Bimaneer

CHUCTEMHOT0 MOAX0aa 1 CHUCTEMHOTI'O I0JIX04a U CHUCTEMHOTO IT0IX0a U HaBBIKAMHU

MaTEMaTHYECKUX METOJIOB | OTAEJIbHBIX OTAEIIBbHBIX CHUCTEMHOTO

B (hopMasu3aIuu MaTeMaTHYeCKUX METOJOB B | MaTeMaTHYECKUX METOJO0B | IMOAX0oJa U

peleHus MPUKIIAIHbIX (dhopmanu3anyy penieHus B (hopmanuzanuy pemeHus: | MaTeMaTHYeCKUX

3aa4 MPUKIAIHBIX 3a/a4, MPUKJIAIHBIX 3a7a4, METOJIOB B
JIOIyCKasl HE3HAYUTEIbHbIE JIOIyCKasi THITUYHbIE (hopmanmzarm
OIMOKH TIPX OTBETE Ha OIIUOKH MPH OTBETE HA peuieHus

BOIPOC WJIN PECHICHUHN
IIOCTaBJICHHON 3aJa4uun

BOIPOC WJIN PCHICHUU
IIOCTaBJICHHOU 3a1auun

NPUKIIAJHBIX 3a4a4

3. Pacnpenenenue oueHOK 3a (popMbI TEKYIIEr0 KOHTPOJISI H IPOMEKYTOUHYIO aTTECTAIIHIO

9 cemectp:

Texylmuii KOHTPOJIb:

JlaGopatopHble paboThI MO TEMaM

Tema 1. TexHonorus paboTH B BU3yalbHOI cpene nporpammupoBanusi. KomnonentHas Mmozaens. MHTepdeiicHbe
KOMIIOHEHTEI

Tema 2. O6paboTka Tabnnunoi nHpopmarmu. ['padudeckne Bosmoxxknoctr cpensl Borland DELPHI. Pabora ¢ daiinamu.
O06paboTka coObITHil. MBIIIb 1 KJIaBHATYypa

Tema 3. TexHosIOrHs TPOSKTUPOBAHHMS NIPUIIOKEHUH. B3anMoaeicTBUsIMY PHIIOKEHUH ¢ 0a3aMu TaHHBIX

Tema 4. ConpoBox/eHHE IPOrPaMMHOr0 NpoAyKTa. IIpoeKkTHas AeATENbHOCTh

TectupoBanue

Tema 1. TexHonorus paboTH B BU3yalIbHOI! cpee nporpammupoBanus. KomnonenTHas Mmozaens. MHTepdeiicHbe
KOMIIOHEHTHI

Tema 2. O6paboTka Tabnuunoi nHPopmaruu. [ paduueckne Bozmoxkaoctr cpenbl Borland DELPHI. Pa6ora ¢ daitnamu.
O6paboTtka coOBITHI. MBIIIb U KJIaBHATYpa



Tema 3. TexHOIOTHS IPOSKTUPOBAHUS TIPHIIOKESHUN. B3anMoaeicTBHSIMY MPHIIOKESHUH ¢ 0a3aMH TAHHBIX
Tema 4. ConpoBokIeHHE IPOTPAMMHOTO POAYKTa. II[poeKTHas IeATeIEHOCTh

BrImonHeHNE KaXI0ro OLEHOYHOTO CPEACTBA OIEHMBACTCS IO IIKaJlC: OTINYHO, XOPOUIO, YIOBIECTBOPHUTEILHO,
HEYAOBICTBOPUTEIIBHO.

OOmmas o1eHKa 3a TeKyIIHH KOHTPOJIb MPEICTABIACT COO0H cpeHee 3HAUCHNE MEX/Ty IOJYyYeHHBIMU OLIEHKAMH 32
BCE OLICHOYHBIE CPEJICTBA.

IIpomexxyTounas aTTecTanus — SK3aMeH.

BrinonHeHre Kaxaoro 3afaHus 3a MPOMEKYTOUHYIO aTTECTAIMI0 OLEHMBACTCS IO IIKale: OTIMYHO, XOpOLIO,
yJIOBJIETBOPHUTEIHHO, HEYI0BJIETBOPUTEIBHO.

OOmas oueHKa 3a MPOMEXYTOUHYIO aTTECTALMIO MPEACTaBIsieT co0OH CpeaHee 3HAuCHHE MEXIY MOJYYEHHBIMU
OILIEHKAaMU 3a BCE OLIEHOYHBIE CPEJCTBA IPOMEKYTOUHOH aTTECTALUH.

B ciryyae HEBO3MOXHOCTH YCTaHOBJICHHSI CPETHETO 3HAUCHHMS OLICHKH 32 IIPOMEKYTOIHYIO aTTECTAIHIO (HaIpuMep,
«XOPOIIIO» MM «OTIUYHO»), UTOTOBasi OIICHKA BBICTABIISIETCS 3K3aMEHATOPOM, MCXOJS M3 MPUHLHIA CHPABEUIMBOCTH H
OecCIpUCTPAaCTHOCTH HAa OCHOBAHHWW OOIIETO BIIEYATICHUS O KAa4eCTBE M JOOPOCOBECTHOCTH OCBOCHHS OOydYaIOMIMMCS
JTUCIUTUTAHBL (MOYIIS).

Bunpl orieHok:

Jnst sk3ameHna
OTIN4HO.

Xopoto.

Y 10BIETBOPUTEIIBHO.
HeynosnerBopurensHo.

4. OueHoOYHbIe CPeCTBA, MOPSIAOK HX MPHMEHEH!sI M KPUTEPHH OLleHUBAHUS

4.1. OueHo4HbIe CpPeCTBA TEKYLIero KOHTPOJIS

4.1.1. JIaboparopHblie padoThI

Tema 1. TexHonOTHSA PabOTH B BU3yalIbHOI cpele mporpammupoBanus. KomnoneHTHas Mmonens. HTEpdeiicHbIe
KOMIIOHEHTHI

Tema 2. O6paboTka Tabnuunoi uHpopmanuu. ['padudeckue Bozmoxxknoctu cpensl Borland DELPHI. PaGora ¢ daiinamu.
O0paboTka coObITHil. MBIIIb U KJIaBHATYypa

Tema 3. TexHoJIOTHS TPOSKTUPOBAHHMS IPUIIOKEHHH. B3anMoieicTBUsIME NPUIIOKEHUH ¢ 0a3aMu TaHHBIX

Tema 4. ConpoBox/IeHHE IPOrPAMMHOTO MPOoAYKTa. IIpoeKkTHas 1eATebHOCTh

4.1.1.1. Ilopsiaox npoBeaeHMsI.

JlaboparopHsle pabOThI TPOBOJATCS B Yachl ayJAUTOPHON PabOTEHI.

[epen BbIMONHEHNEM Ka)XJ0H pabOTHI CTYIEHTHI-0aKaIaBPhl JOIDKHBEI POopaboTaTh COOTBETCTBYIOIINI MaTepual,
UCTIONB3Ysl KOHCTIEKTHl TEOPETHUECKHX 3aHATHH, IEPHOANIECKUE U3AaHN, YIeOHO-METOANIECKHE TIOCOOns M yIeOHNKH.

ITo okoHYaHUM 3aHATHIT CTYAESHTHI OQPOPMIITIOT OTUET 110 KaX/10i paboTe, coOIIoas CIeayIoNnyto GopMy:

e HammeHOBaHME TEMBbI;
Lenb paGoTsI;
3anaHue U coiep>KaHNue BBITIOJIHEHHOH padoThI,
ITuceMeHHBIE OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.
BrIBo/IBI 1O TIpOZIEIIaHHOI padoTe.

e  CIIHCOK HMCTOJIb30BaHHBIX HCTOYHUKOB.
4.1.1.2 Kputepun oneHMBaHUS

OneHka «OTJIMYHO» CTABUTCS, €CJIM 00YYAIOIIMIACS TTPOIEMOHCTPUPOBAJ BHICOKHI YPOBEHb OCBOEHHS HABBIKOB,
JOCTATOYHBIN JUIsl YCIIEIIHOTO PEIIeHHUS 3a1a4 MPopecCHOHATBHON A TeIbHOCTH.

OneHka «X0poUI0o» CTABUTCS, €CJIM 00Y4YaIOLIMIICS TIPOAEMOHCTPUPOBAI XOPOLINH YPOBEHb OCBOCHHS HABBHIKOB,
JOCTATOYHBIN JUIsl peIIeHNs OOJbIIeH YacT 3a1a4 NpodecCHOHATBHON e TEIbHOCTH.

OneHka «yI0BJICTBOPHUTEJIBLHO» CTABHUTCH, €CIH 00ydamoluiics NpOoJEeMOHCTPUPOBAN YJOBIETBOPUTEIIBLHBIN
YPOBEHb OCBOEHHSI HABBIKOB, JIOCTATOYHBIN JUIS PEIICHHS OTACNBHBIX 3314 MPO(ECCHOHANBEHOH JIeSITeIbHOCTH.

Ounenka «HeYJ0BJIEeTBOPHUTEIbHO» cTaBUTCS, ecau odyuaroumiics MPOJIEMOHCTPUPOBAI
HEYJOBJICTBOPUTEIIFHBI yYPOBEHb OCBOCHHS HABBIKOB, HEIOCTATOYHBIA IS peIIeHHS 3a4ad NpodecCHOHATBEHON
JEATEbHOCTH.
4.1.1.3. ConepsxaHyne OLlEHOYHOI'0 CPeACTBA

JladopaTopHasi pa6ota 1. JIuHeiinble NporpaMmbl
Hanmummre nporpammy aist pacuera no AByM Qopmysam. IIpenBapuTensHO MOATOTOBETE TECTOBBIE IPHUMEPHI C
ITOMOIIBIO KaJIbKYIATOpa (Pe3ynbTaThl BEIYUCICHHS IO 00enM (GOopMyIiaM JOJDKHBI coBMaaarh). Mcmonssyiite kitacc Math,
coneprkamuii Mmaremarndeckne Gpyakunun DELPHI. MeTtossl, oTCyTCTBYIONIME B KJIacce, BEIPa3UTe Yepe3 NMEIOIINECH.

Bapuanumul 3a0anuii:
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JlaGopaTtopHas padoTa 2. Pa3BeTB.sI01IHecs] BBIYHCIANTENbHbIE POLIECCHI
3aganne. Beruucauts 3HaueHne pyHKIuH
Bapuanumut 3a0anuii:
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3aganue 2. [lonagaHue TOYKHU B 3aIUITPUXOBAHHYIO 00J1aCTh
Hamucate mporpamMmy, KOTOpas ONpenessieT, MomajJacT JM TO4YKa C 3aJaHHBIMH KOOpIMHATaMH B 00JIACTh,
3aKpalleHHYIO Ha PUCYHKE CEpBIM [IBETOM. Pe3ybTaTsl paboThl IPOrpaMMbl BBIBECTH B BUJIE TEKCTOBOTO COOOLICHHSI.

Bapuanmui 3a0anuii:

Ne O0iacth Ne ObmacTth
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JladopaTopHasi padoTa 3. Opranu3auus UKJI0B

3aganmne 1. Ta6imna 3HaveHnii pyHKIHUA

BrruncnuTe W BRIBECTH HA KpaH B BHUAE TAONHUIIEI 3HAYCHHS (QYyHKINH, 3aJaHHON rpadudeckd (cM. 3amaHue |
11a60paTopHOi paboThl 2), HA UHTEPBAIE OT Xuaq MO Xeoq C miarom dX. MHTepBam u miar 3ajath TakKuM 00pa3oM, YTOOBI
MIPOBEPUTH BCE BETBH MpOrpamMMbl. Tabiuiry cHaOauTh 3ar0JI0BKOM H IIAITKOM.
3aganmne 2. Cepusi BBICTPEJIOB 110 MHIIIEHH

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

BBIUMCIINTD W BBIBECTH HA 3KpaH B BUJC TaOIHILI 3HAUCHUS (DYHKIMH, 3aJaHHON ¢ moMoIibio psina Teiopa, Ha
HHTEPBAIIE OT Xyaq 10 X € IATOM OX ¢ TOUYHOCTHIO €. TaONHIly CHAGMUTE 3aTOJIOBKOM U mIanmkoi. Kaskmast cTpoka TabamITst
JOJDKHA COZIepIKaTh 3HAYCHHE apryMEHTa, 3HaUCHNE QYHKIIUHN U KOJMYECTBO IPOCYMMHUPOBAHHBIX WICHOB PsIa.

Bapuanmul 3a0anui:
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JladopaTopHas pa6ora 4. Ilpocreiimine Kiaaccol
Kaxnplit pa3pabarbiBaeMblii Ki1acc IOJDKEH, KaK MPaBWIO, COAEPKAaTh CICAYIOIIME DJIEMEHTBI: CKPBIThIC IO,
KOHCTPYKTOPBI C IapaMeTpaMu K 0e3 mapaMeTpoB, METOIbI, CBOWCTBA. MeTOIbl M CBOMCTBA AOJDKHBI OOECIICUMBATH
HENPOTHBOPEUUBHIH, MOJHBIH, MUHUMAJbHBIA U yNOOHBIH MHTEepdeic knacca. [IpM BOSHUKHOBEHHMH OLIMOOK JOJKHEI
BBIOPACHIBATHCS NCKIIIOUEHHS.

B nporpamme 107KHA BBIIOJHSATHCS IPOBEPKA BCEX Pa3pabOTaHHBIX 3JIEMEHTOB Kilacca.
3aganmne.

Omnucate Kjacc, peaqu3yIoIMid IEeCSITUYHBIM CUETYMK, KOTOPBIH MOXKET yBEIMYMBATh WJIM YMEHBIIATh CBOE
3Ha4YeHUE Ha €IMHUILY B 33JJaHHOM AHanasoHe. IIpeaycMoTpeTs HHULINAIN3aIUI0 CYeTYNKA 3HAYEHUAMHU [0 YMOIYAHHUIO U
IIPOU3BOJIBHBIMH 3HauCHMSIMU. CUHETYMK MMEeT ABa METOJa: YBEIWYCHUS U yMEHBIIEHUs, — U CBOICTBO, MO3BOJIAIOIICE
MIOJTYYUTh €To TeKylnee cocTosiHue. [Ipn BhIX0e 3a TpaHHIBI AUaa30Ha BHIOPACKIBAIOTCS UCKITIOUCHHS.

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

Bapuanmui 3a0anuii:

Bapuanr 1

Omuncathb KJi1ace «IIBETHAs TOYKa). I[J'If[ TOYKH 3a/Ia0TCA KOOPJAUHATHI U IBET. HBeT OIMUCBIBACTCA C TIOMOIIBIO TPEX
COCTaBJIAIONINX (KPAacCHBIH, 3eJIeHbIH, CHHUMN). [IpenycMOTpeTh pa3mudHbIe METOIbI HHUIIMATN3AINNA 00bEKTa C MMPOBEPKOH
JIOMYCTUMOCTH 3HA4YeHUU. JlOMyCTUMBIM JWama3oHOM i KaxaoW cocraBistonieit smiusercs [0, 255]. B ciyuae
HEIOMYCTHMBIX 3HAYCHUH IMOJICH BBIOPACHIBAIOTCS UCKIIOUeHHA. OMUCAaTh CBOMCTBA JUIS MOJyYSHHS COCTOSHIS 00BEKTa U
METOA UBMCHCHU 1IBETA.

Hammcats mporpamMmy, TeMOHCTPUPYIOIIYIO BCe pa3pabOTaHHBIC JIEMEHTHI Kacca.

Bapuant 2

OmnmcaTpe KJIACC, PeaTH3yIONINH IIECTHAAIATSPUIHBIA CYETYNK, KOTOPBIA MOXET yBEIUYMWBATh WIH YMEHBIIATH
CBOE 3HAYCHHWE HA CJUHUIYYy B 3aJlaHHOM JuanazoHe. [IpenycMOTpeTh HHHUIMANM3AIMI0 CUETYMKA 3HAUYCHHSMH 110
YMOJTYAHUIO U TPOU3BOJIBHBIME 3HAUeHUSIMH. CUSTYNK MMEET [BAa METO/[a: YBEINICHUS I YMEHBIICHUS, — WU CBOWCTBO,

MO3BOJISIIOILEE TMOJYYUTh €ro TeKyllee cocTosiHue. [IpM BbIXO/E 3a TpaHHIBl JHUana3oHa BbIOPachIBAIOTCS
HCKJTFOUCHUSL.

Hanucatp nporpaMmy, IeMOHCTPUPYIOLIYIO Bce pa3paO0TaHHbIE 3JIEMEHTHI Kilacca.

Bapunant 3

OnmcaTe KJacc, MPEACTABIAIOMIMK TPEYroNbHUK. lIpeaycMOTpeTp MeTOAsl /i CO3MaHHS OOBEKTOB,
MepeMeIIeHIs Ha TUIOCKOCTH, U3MEHCHHS Pa3MEpPOB U BPAILICHUS Ha 3alaHHBIN yrou. OmnmcaTh CBOMCTBA JUIA MOMYYCHHUS
cocTOsTHNS 00beKTa. [Ipi HEBO3MOXKXHOCTH OCTPOCHHUS TPEYTOIbHNKA BRIOPACHIBAETCSI HCKITFOUEHHE.

Hanucats nporpaMmy, IeMOHCTPUPYIOIIYIO Bce pa3paboTaHHbIE 3JIEMEHTHI Kilacca.

Bapuant 4

IMocTpouTh ommcaHue Kiacca, COIEPKAMETO WHPOPMALHUIO O IMOYTOBOM aapece opraHu3anuu. [IpexycMoTpeTh
BO3MOYHOCTb Pa3/i€lbHOIO0 M3MEHEHUS COCTaBHBIX YacTel ajpeca U INPOBEPKU JOIYCTUMOCTH BBOJUMBIX 3HaueHui. B
cilydae HeJOITyCTUMBIX 3HAYCHUH MOJICH BRIOPACHIBAIOTCS HCKIIFOUCHUS.



Hanmcats nporpaMmy, 1EMOHCTPHPYIOIIYIO BCE pa3pab0TaHHBIE 3JIEMEHTHI Kilacca.

Bapnant 5

CocTraBuTh ONMHMCAaHWE Kiacca Ul NMPEICTaBICHHS KOMILIEKCHBIX dncen. OOecleuuTh BBINOJHEHUE OIEpanuit
CJIOKEHUS], BRIYUTaHUSI M YMHOKEHHS KOMIUIEKCHBIX YHCEL.

Hanmcats nporpaMmy, 1eMOHCTPHPYIOIIYIO BCe pa3paO0TaHHBIE 3JIEMEHTHI Kilacca.

Bapuant 6

CocraBuTh ONHMCAHUE KIacca AT BEKTOPA, 3aJaHHOTO KOOPJMHATAMH €T0 KOHIIOB B TPEXMEPHOM IIPOCTPAHCTBE.
OOecrieunTh ONEpaIy CIOXEHUs W BBIYUTAHUS BEKTOPOB C IIOJYYEHHEM HOBOTO BEKTOpa (CyMMBl WM Pa3HOCTH),
BBIYHCIICHUS CKAJIIPHOTO NMIPOU3BEICHNUS JIBYX BEKTOPOB, JUTMHBI BEKTOPa, KOCHHYCA yTJia MEX/y BEKTOPaMH.

Hamnucats nporpammy, IEMOHCTPHPYIOIITYIO BCe pa3paboTaHHBIE 3IEMEHTHI Kilacca.

Bapuanr 7

CocraBuTh ONKMCaHHE Kilacca MPSIMOYTOJIBHUKOB CO CTOPDOHAaMH, IapaJUIEIbHBIMH OCSIM  KOOD/HHAT.
IIpexycMoTpeTs BO3MOXKHOCTH IEPEMEIICHHS MNPSMOYTOJIBHUKOB Ha IUIOCKOCTH, W3MEHEHHE pa3MEpOB, IOCTPOCHUE
HaMMEHBLIEr0 IPSIMOYTOJbHUKA, COJEPXKAIIEro JBa 3a/JaHHBIX MNPSMOYIOJbHUKA, M NPSIMOYTOJIBHHKA, SIBIISIOIETOCS
0011ei 4acThio (TIepeceueHreM) IBYX IPSIMOYTOIEHUKOB.

Hamnucate nmporpammy, JIEMOHCTPHPYIOIIYIO BCe pa3paboTaHHBIE 3IEMEHTHI Kilacca.

Bapuanr 8

CocraBuTh OINKMCaHHE Kiacca JUIs IMpeACTaBlieHHs HaThl. IIpenrycMOTpeTh BO3MOXKHOCTH YCTAHOBKH JAaThl U
U3MEHEHHS €€ OTHENbHBIX IOJIeH (TOX, Mecsi, JeHb) C NMPOBEPKOH IOMYCTHMOCTH BBOJMMBIX 3HAa4eHHH. B cimydae
HEAOMYCTUMBIX 3HAYCHHUH MoyeH BbI6paCLIBaIOTC§I HUCKJIIOUCHMU . COSI[aTI) MCTOAblI HU3MCHCHHsA JaThl Ha 3aJaHHOC
KOJIMYECTBO JHEH, MECAIIEB U JIET.

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

Bapuanrt 9

CocraBuTh ONKMCaHKE Kiacca JUIs TPeJICTaBIeHHs BpeMeHH. [IperycMOTpeTh BO3SMOKHOCTH YCTAHOBKH BPEMEHH U
N3MEHEHHS €Tr0 OTIENbHBIX IOJICH (Jac, MHHYTa, CEKyHAa) C NMIPOBEPKON MOMyCTHMOCTH BBOAMMBIX 3HaueHWil. B ciyuae
HEAOMYCTUMBIX 3HAUYCHMH moyei BLI6paCI:-IBaIOTC§I HUCKJIIOUCHHU. COS[[aTI) METOAbI M3MCHCHHA BPECMCHH Ha 3aJIlaHHOC
KOJINYECTBO YaCOB, MUHYT U CEKYyHI.

Hanmcats nporpaMmy, IeMOHCTPUPYIOLIYIO BCe pa3pabOTaHHbIE 3JI€MEHTHI Kilacca.

Bapuanr 10

CoCTaBUTh ONIUCAHKE KIIACCa MHOTOWIEHa BUa ax? + bx + c. [IperycMOTpeTh METO/Ibl, PEANIU3YIOIIHE:

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

i OTIEPaIMIO CIOXKEHHS, BBIYMTAaHHUS W YMHOXEHHUs MHOTOWICHOB C IIOJIyYeHHEM HOBOTO OOBEKTa-
MHOT'OUJICHa;

i BBIBOJI Ha 3KpaH OIMCAHUS MHOTOWICHA.

HammcaTs nporpammy, IEMOHCTPUPYIONIYIO Bce pa3paboTaHHBIE 3JIEMEHTHI Kiacca.

Bapuanr 11

Omnmcats Kiacc, NPeICTaBISIONMNA TpeyronbHUK. [IpegycMoTpeTs METOIBI IS CO3/IaHHUsI OOBEKTOB, BEIYUCICHHS
IUTOIIA M, TepUMeTpa W TOUYKM IepecedeHns: MeamaH. Ommcarh CBOMCTBa Ul IOJIydEHHUs] COCTOSHHSA oObekTa. Ilpm
HEBO3MOXXHOCTH IIOCTPOCHUS TPEYTOIbHIUKA BBIOPACHIBAETCS HCKITIOUECHHE.

Hanmcats nporpaMmy, IeMOHCTPUPYIOIIYIO Bce pa3paboTaHHBIE 3JIEMEHTHI Kilacca.

Bapuant 12

Omnucare Kiacc, NPeACTABISIIONMKA Kpyr. I[IpeaycMoTpeTs MeTOmbl Ul CO3/1aHHMs OOBEKTOB, BBIUYMCIICHUS
IUTOINAAN KpyTa, UTMHBI OKPYXXKHOCTH W HPOBEPKH IOMANaHUS 3aJaHHON TOYKHM BHYTphH Kpyra. Ommcatb CBOWCTBA IS
TIOJTY4SHHSI COCTOSIHUSI 00BEKTa.

Hanmcats nporpammy, 1eMOHCTPUPYIOIIYIO BCE pa3paboTaHHBIE 3JIEMEHTHI Kiacca.

Bapnant 13

Omnwmcats Kiacc s pabOTHI CO CTPOKOH, MO3BOJISAIOMIEH XPAHUTh TOJNBKO ABOWYHOE YUCIIO W BBINONHATH C HAM
apupmMerndeckue omepanuu. [IpexycMoTpeTs WHHIMAIM3ALMIO C IPOBEPKOM JOIMYCTHMOCTH 3HadeHWi. B ciyuae
HE/IOIYCTHMBIX 3HAUYE€HUHA BEIOPACHIBAIOTCS UCKITIOUCHNS.

Hanucatp nporpaMmy, IeMOHCTPUPYIOIIYIO Bce pa3pab0oTaHHBIE 3JIEMEHTHI Kilacca.

Bapuant 14



Omnmcats Kinacc Ipodel — paIrioHAIBHBIX YHCET, SBIISIOMNXCS OTHOIICHUEM JIBYX ENbIX uncel. [IpexycMoTpeTs
METOJIbI CJIOKCHHUS, BRIYUTAHUS, YMHOKCHHUSI U JICTICHUS IPOOCH.

Hanmcats mporpammy, TeMOHCTPUPYIOIIYIO BCE pa3pabOTaHHBIC JIEMEHTHI Kiacca.

Bapuant 15

Omnmcats Kiace «daitm», comaepkamiuii cBeleHns o0 WMEHH, Aare co3maHus U anuHe (aiima. [IpexycmoTperh
WHULMAIA3ALUI0 C IPOBEPKOM JOMYCTUMOCTHM 3HAueHUM 1moseil. B ciydae HeJomyCTHMBIX 3HAUYEHMM MOJIed
BEIOpacheIBaroTCs UCKMoueHns. OmmcaTh MeToJ noOaBieHUs wH(popManuyd B KOHEI[ (aifa W CBOHCTBA U MOIYYCHHS
cocTOsTHUS (paiina.

Hanmcats mporpammy, TeMOHCTPUPYIOIIYIO BCE pa3paboTaHHBIE JIEMEHTHI KJacca.

Bapuant 16

OmnmcaTe Kilacc «KOMHATa», COJEPKAIIUil CBEJICHUS O METpake, BBICOTE IIOTOJIKOB WM KOJHYECTBE OKOH.
[IpenycMOTpeTh MHUIUANHU3ALMIO C TPOBEPKON JOMYCTUMOCTH 3HAYCHHWH moJsield. B cinyyae HeJOMyCTUMBIX 3HAUYCHMIA
moJie BBIOpachIBarOTCs HCKIMtoYeHHs. OmmcaTh METOABI BBIYMCICHHUS IUIOMIAANM W O0beMa KOMHATHI M CBOWCTBA IS
MOJTyYCHHUSI COCTOSHUS O0OBEKTA.

Hanmcats mporpammy, TeMOHCTPUPYIOIIYIO BCE pa3paboTaHHBIC JIEMEHTHI KJacca.

Bapuant 17

OmmcaTh Kilacc, TPEACTABISIONINN HETMHEHHOE ypaBHEHHe Buaa ax —cos cos (x) = 0. Omwmcats MeTof,
BEIYUCITIONINNA pEIIeHHe 3TOTO YpaBHEHHS Ha 33aJaHHOM WHTEpBaJle METOJOM JeJCeHHUs momoiaM (cM. pasmen «{uki c
napameTpoM for») W BBIOPACHIBAIOLIMI HMCKIIOYECHUE B Clydae OTCYTCTBHsS KOpHsS. OmMUCaTh CBOWMCTBA SIS IOJIYYCHHS
COCTOSIHUS O0BEKTA.

Hamnucatp nporpammy, JIEMOHCTPHPYIOIIYIO BCe pa3pabOTaHHBIE SJIEMEHTHI Klacca.

Bapuanr 18

OnucaTh Kiacc, TNpeACTaBIAIOMMI KBajApaTHOe ypaBHeHMe Buaa ax’?+ bx+c¢=0. Onucatb MeToJ,
BEIYUCIIIONINNA pEIIeHNe 3TOTO YpaBHEHUS W BHIOPACHIBAIONINK HCKIIOYCHHE B CIIydae OTCYTCTBHUS KopHei. Ommcarthb
CBOWCTBA JIJIsI TOJYYCHHS COCTOSIHAS O0BEKTA.

Hammcats mporpammy, TeMOHCTPUPYIOIIYIO BCe pa3pabOTaHHBIC JIEMEHTHI Kiacca.

Bapuant 19

OmnmcaTs KIIacc «IpoIeccopy, COAepKaIlnil CBEICHH, O MapKe, TAKTOBOH YacTOTe, 00beMe K3IIa U CTOMM OCTH.
IIpenycMoTpeTs MHULMANU3AUIO C MPOBEPKOW JOMYCTHUMOCTH 3HAYE€HUW mosied. B ciydae HemomycTHMMBIX 3HaY€HUU
ToJiel BEIOpachIBarOTCs UCKIoUeHH. OmrcaTh CBOMCTBA IS TOTyYSHHS COCTOSTHUS O0BEKTa.

OrnucaTh Kacce «MaTepUHCKAs TUIaTay, BKITIOYAIOIIAN KIIACC «IPOIeccop» U 00beM YCTaHOBIEHHOW ONepaTUBHOMN
mamsata. [IpenycMoTpeTs WHUIHAIH3AalHI0 C TPOBEPKON OIMMyCTUMOCTH 3HAUCHHWH IONA oO0beMa THaMaTH. B ciydae
HEIOIYCTUMBIX 3HAUCHHIA MOJIS BRIOpachIBacTCs HCKItOYeHne. OnucaTh CBOUCTBA IS IOJYYCHUS COCTOSHUS 00BEKTA.

Hanmcats nporpaMmy, IeMOHCTPUPYIOLIYIO Bce pa3paOOTaHHbIE 3JIEMEHTHI KIacCOB.

JlaGopaTopHasi pabora 5. OgHOMepHbIe MACCUBBI

3ananue.
B 0lHOMEpPHOM MacCHUBE, COCTOSIIEM U3 N BEIIECTBEHHBIX JIEMEHTOB, BBIYHCIIUTD:
Q CYMMY IIOJIOXKUTEJILHBIX DJIEMEHTOB MacCHBa,
Q MPOM3BEICHUE JJEMEHTOB MACCHBA, PACIOIOXEHHBIX MEXKIY MAaKCUMAIbHBIM [0 MOJYIIO U

MUHHAMAJIbHBIM 110 MOJTYJTIO DJIEMEHTAMHU.
YIopsaIouuTh AIEMEHTH MacCHBa IO YOBIBAHUIO.
Bapuanumwi 3a0anuii:
Bapuanr 1
B olHOMEpPHOM MacCUBe, COCTOSIIEM U3 N BEIECTBEHHBIX JIEMEHTOB, BBIYHCIIUTD:
O cyMMy OTpHULATEIBHBIX 3JIEMEHTOB MaCcCHBa,;
U npowusBeseHHE 3JIEMEHTOB MacCHBa, PACIIONIOKEHHBIX MKy MAKCUMAIIbHBIM U MUHUMAaJIbHBIM 3JIEMEHTaMH.
VYIIOpsI0YUTh 3JIEMEHTHI MacCHBA 10 BO3PACTAHUIO.
Bapuanr 2
B oHOMEpHOM MaccHBe, COCTOSIIEM M3 N BEIIECTBEHHBIX JIEMEHTOB, BBIYHCIINTD:
W npowusBeseHHE MOJIOKHUTENbHBIX JIEMEHTOB MacCHBa;

d CYMMY 3JIEMEHTOB MacCHUBa, pACIOJIOKCHHBIX 10 MUHUMAJIbHOI'O 3JICMCHTA.



YHopsamgounTs MO BO3PACTAHUIO OTHCIBHO AJIEMEHTHI, CTOAIINE HA YETHBIX MECTaX, W JJIEMEHTHI, CTOAIINE Ha
HEYETHBIX MECTaX.

Bapuanr 3

B opHOMEpPHOM MacCUBE, COCTOSIIEM U3 N IICIOYUCIICHHBIX JICMCHTOB, BEIYUCIUTD:

U npowusBeieHHE 3JIEMEHTOB MacCHBa C YETHBIMU HOMEPAMH;

U cymMy 21eMEHTOB MacCHBa, PacoI0KEHHBIX MEKY TIEPBBIM U MTOCIEAHAM HYJIEBBIMHU JIEMEHTAMHU.
IIpeobpa3oBaTh MaccuB TAKUM 00pa3oM, YTOOBI CHaYaIa Paclojarairuch BCE IMOJIO0KUTEIBHBIC DJIEMEHTHI, a TIOTOM

— BCE OTPUIIATEIIbHBIC (3JICMECHTBI, PABHBIC HYJIIO, CUUTATh MOJOKHUTEITBHBIMH).
Bapuanr 4
B onHOMEpHOM MacCUBE, COCTOSIIEM U3 N BEIICCTBCHHBIX 3JICMEHTOB, BEIYUCIHUTD:

U cymMy 3JI€MEHTOB MacCHBAa C HEUCTHBIMU HOMEPAMH;

U cymMy 31eMEHTOB MacCHBa, PaCIOIOKEHHBIX MEX/TY TIEPBBIM U MOCIEIHAM OTPHUIIATEIbHBIMHU JIEMEHTAMHU.
CxaTh MacCHB, YJAJIUB M3 HETO BCE AIEMEHTHI, MOIYJIh KOTOPHIX HE MPEBHIIIACT CIUHHUITY.

OcBoOOUBIIKECS B KOHIIE MACCHBA 3JICMCHTBI 3aII0OJTHHUTh HYJISIMU.
Bapuanr S
B ogHOMEpPHOM MacCHUBE, COCTOSIIEM U3 N BEIIECTBCHHBIX 3JICMCHTOB, BEIYUCIHUTD:

U MakcuManbHBIH JIEMEHT MacCHUBa;

U cyMMy 3JIeMEHTOB MacCHBa, PACIIOIIOKEHHBIX 0 MOCICIHETO MOIOKUTEIFHOTO JIEMEHTA.

CxaTh MacCHB, yJalWB W3 HEro BCE DJCMEHTH, MOAYJIb KOTOPHIX HAXOAWUTCS B WHTepBaie [a, b].
OCBO6OZ[I/IBIIII/IeCH B KOHIIC MaCCHUBa 3JICMCHTLI 3alIOJIHUTh HYJIAMU.

Bapuanr 6

B OOIHOMCPHOM MACCHUBEC, COCTOAIIEM M3 N BEIICCTBCHHBIX 3JICMCHTOB, BHIYUCJINTD!:

U MHHUMAaIBHBIN 3JIEMEHT MACCHBa;

D CYMMY 3JIEMCHTOB MacCCHUBa, PACIIOJIOKCHHBIX MEKAY IMCPBBIM U MNOCICAHUM MOJIOKUTCIIbHBIMU 3JICMCHTAMU.
IIpeobpa3oBath MaccuB TakuM 00pa30M, YTOOBI CHAYaja PACIONaraiiCh BCE AIIEMEHTHI, PaBHBIC HYJIO, a TIOTOM

— BCE OCTaJIbHBIE.
Bapuanr 7
B OOIHOMCPHOM MACCHUBEC, COCTOAIIEM M3 N HEJIOYNCIICHHBIX 3JICMCHTOB, BBIYHUCIIUTD:

U HOMep MaKCHMAIbHOTO JIEMEHTa MAaCCHBa,;

D TIPOU3BEACHUEC DJIEMEHTOB MAaCCHUBA, PACIIOJIOXKCHHBIX MEXKIY NEPBLIM U BTOPBIM HYJICBBIMU DJIEMCHTAMU.
IIpeoOpa3oBate MaccUB TakuM 00pa3oM, YTOOBI B TIEPBOM €T0 MOJIOBHHE PACIIONIATaJICh JJIEMEHTHI, CTOSBIINE B

HCUYCTHBIX IMO3HUIIUAX, 4 BO BTOpOﬁ IIOJIOBUHC — 3JICMCHTHI, CTOSIBIINC B YCTHBIX ITO3ULUAX.
Bapuanr 8
B OIHOMCPHOM MACCHUBE, COCTOAIIEM M3 N BECHICCTBCHHBIX 3JIEMEHTOB, BEIYUCINTD:

U HOMep MUHMMAIILHOT'O JJIEMEHTA MacCHUBa;

D CYMMY 2JIEMEHTOB MaCCHUBa, PACTIOJIOKECHHBIX MEXKIY IMECPBBIM U BTOPBIM OTPULIATCIIBHBIMU 3JICMCHTAMU.
IIpeoOpa3oBaTe MaccHB TaKUM 00pa3oM, YTOOBI CHavaja pacIoNarajich BCE BIIEMEHTHI, MOIYJIb KOTOPBIX HE

MPEBINIACT €AMHUIY, 4 TIOTOM — BCC OCTAJIbHBIC.
Bapuanr 9
B OIHOMCPHOM MACCHUBE, COCTOAIIEM M3 N BEIICCTBECHHBIX 3JICMEHTOB, BHIYUCI/INUTD!:

U MakcHMabHBINA 0 MOYJIIO JJIEMEHT MAcCUBa;

D CYMMY 3JIEMEHTOB MacCCHUBa, PACTIOJIOKECHHBIX MEXKIY IMECPBBIM U BTOPBIM MOJIOKUTEIIbHBIMU 3JICMCHTAMU.
IIpeoOpa3oBatk MaccuB TakuM 00Pa30M, YTOOBI FJIEMEHTHI, PABHBIC HYJIIO, PACIIOJIATATHChH TIOCIIE BCEX OCTABHBIX.
BapuanTt 10
B ogHOMEpPHOM MacCHUBE, COCTOSIIEM U3 N IEIOYHCICHHBIX 3JIEMEHTOB, BBIYHCIIHTH:

U MHUHHUMaJBHBIN 10 MOJYJIIO DJIEMEHT MacCHUBa;

U cymmy MojyJieil 9J1eMEHTOB MacCUBa, PACIIOIOKEHHBIX ITOCIIE EPBOTO IEMEHTA, PABHOTO HYJIIO.

IIpeobpazoBaTh MaccMB TakuM 00pa3oM, YTOOBI B TIEPBOM €r0 MOJIOBUHE PACIOaraiuch 3JIEMEHTHI, CTOSBIIHE B
YETHBIX IMO3UIIHSX, & BO BTOPOU IOJIOBUHE — IIEMEHTBHI, CTOSBIIAE B HEYCTHBIX IMO3UIIHSIX.
Bapuanr 11
B ogHOMEpHOM MaccHBE, COCTOSAIIEM U3 N BEIIECTBCHHBIX 3JIEMEHTOB, BEIYUCIHUTE:
U  HOMEp MHUHHUMAJIBHOTO 10 MOIYJIIO JJIEMEHTA MacCHBa,;



O cyMMmy MoZyJiell 21eMEHTOB MacCHBa, PacIONIOKEHHBIX [OCIIe IIEPBOro OTPHUIATEIBHOTO JIEMEHTA.
CxaThb MaccuB, yJalliB M3 HEro BCE OJJIEMEHTHI, BEJIMYMHA KOTOPHIX HAaXOJWTCS B MHTepBaje [a, b].
OcBoOoauBIIMECs B KOHIIE MAaCCHBA JIEMEHTHI 3alIOJHUTH HYJISIMU.
Bapuant 12
B omHOMEpPHOM MaccUBE, COCTOAIIEM M3 N BEIECTBEHHBIX JIEMEHTOB, BBIYHCIINTD:
O HOMep MaKCHMAJBHOTO IO MOYIIIO JIEMEHTAa MaCCHBa;
U cyMMy 2JIeMEHTOB MacCHBa, PACHOIIOKEHHBIX MIOCIIE IIEPBOTO ITOJI0KUTEIHHOTO JJICMEHTA.
[IpeoOpazoBaTh MaccuB TakuM 00pa3oM, 4TOOBI CHayajla pacrojlarajich BCE DJIEMEHTHI, 1ieas 4acTh KOTOPBIX
JISKUT B HHTEpBaJIE [a,b], a MOTOM — BCE OCTaJIbHBIC.
Bapuant 13
B omHOMEpHOM MaccHBE, COCTOAIIEM M3 N BEIIECTBECHHBIX 3IEMEHTOB, BEIYUCIIHTH:
O KOJNMYECTBO 3IEMEHTOB MAaCCHBA, JICKAIINX B AUANa3oHe OT A 10 B;
O cyMMy 2JIeMEHTOB MacCHBa, PacHOJIOKEHHBIX I0CIIe MaKCHMAaIBHOTO JJIEMEHTA.
VYHOpSIOUUTh AJIEMEHTHI MAaCCHBA MO YOBIBAHUIO MOTYJIEH.
Bapuant 14
B onHOMEpHOM MaccHBe, COCTOSAIIEM U3 N BEIIECTBEHHBIX 3JIEMEHTOB, BBIYUCIUTh:
U KONMYECTBO IEMEHTOB MacCHBA, PABHBIX HYJIO;
U cyMMy 2JIeMEHTOB MacCHBa, PACHOIIOKEHHBIX TI0CTIe MUHUMAIBHOTO JJIEMEHTA.
YHOpAI0YNTb 3JIEMEHTHI MacCHBa MO BO3PACTaHUIO MOTYJIEH.
Bapuant 15
B omHOMEpHOM MaccHBE, COCTOAIIEM M3 N BEIIECTBCHHBIX 3JIEMEHTOB, BEIYUCIIHTH:
U xonM4ecTBO 3IEMEHTOB MaccuBa, 6oabmnx C;
U mpousBeneHUE IIEMEHTOB MacCHBa, PACIIONIOKEHHBIX ITOCIIE MAKCUMAIBEHOTO TI0 MOAYJIIO JJICMEHTA.
[Tpeobpa3oBaTh MaccuB TakMM 00pa3oM, 4TOOBI CHAYasa PacIoyiaraiuch BCe OTPHULATENbHBIE 3JIEMEHTHI, @ TIOTOM
— BCE TOJIOKHUTENBHBIC (3JIEMEHTHI, PaBHBIC HYJIIO, CIUTATh ITOJIOKHUTEIBLHBIMHA).
Bapuant 16
B omHOMEpHOM MaccUBE, COCTOAIIEM M3 N BEIIECTBEHHBIX JIEMEHTOB, BBIYHCIIUTD:
U KOJNMYECTBO OTPHUIIATEIBHBIX 3JIEMEHTOB MAaCCHBa;
O cyMMy MOJyJieid 3JIeMEHTOB MacCHBA, PACIIONOKESHHBIX MOCIIE MHHIMAJIBHOTO IT0 MOAYJIIO 3JIEMEHTA.
3aMeHHUTh BCE OTpHUIATEIbHBIE AJIEMEHTHl MAacCHBa HMX KBaJIpaTaMH M YIOPSAOYUTH JIEMEHTHl MacCHBa IO
BO3pPACTaHHMIO.
Bapuant 17
B omHOMEpHOM MaccHBe, COCTOAIIEM M3 N IETIOUNCIICHHBIX JJIEMEHTOB, BEIYHCIIUTD:
W KOJMYECTBO MOJOKHTEIBHBIX JIEMCHTOB MaCCHBA,;
O cyMMy 2JIeMEHTOB MacCHBa, PACHOJIOKEHHBIX TI0CTIE TIOCIIEAHEr0 IEMEHTa, PABHOTO HYJIIO.
[TpeoOpa3oBaTh MaccuB TaKMM 00pa3oM, 4TOOBI CHaYasa PacIiojlaraliuch BCe DJIEMEHTHI, Leliasi 4acTh KOTOPBIX He
TIPEBBIIIACT SIMHHMILY, @ TOTOM — BCE OCTAJIbHBIE.
BapuanT 18
B omHOMEpHOM MaccUBe, COCTOSIIEM M3 N BEIIECTBEHHBIX JJIEMEHTOB, BEIYHCIINTD:
U KOJNMYECTBO 3JIEMEHTOB MacchBa, MeHbINX C;
O cyMMy LenbIX YacTel 2JIeMEHTOB MacCHBa, PACHIOJIOKEHHBIX T0CTIE TIOCIIEAHEr0 OTPULATEIIBHOTO JJICMEHTA.
[TpeoOpa3oBaTh MacCcHMB TakuM 0Opa3oM, YTOObI CHa4aja pAacIoJarajlich BCE JJIEMEHTBI, OTJIMYAIOIIUECS OT
MaKCHMaJILHOTO He Oonee yeM Ha 20%, a TOTOM — BCE OCTaJIbHBIE.

BapuanTt 19
B oxHOMEpHOM MaccuBe, COCTOAIIEM U3 N BEIIECTBEHHBIX 3JIEMEHTOB, BEIYUCIHUTD:
O mpousBeseHHE OTPULIATENBHBIX JIEMEHTOB MAaCCHBA;

d CYMMY IOJIOKUTCIIbHBIX 3JIEMEHTOB MaCCUBaA, PACIOJIOKCHHBIX 1O MAKCUMAJIbBHOT'O 3JICMCHTA.
Nsmenuts TMOPAAOK CJICOAOBAHUA 3JICMCHTOB B MAaCCHUBC Ha 06paTHBIﬁ.

JladopaTopHasi paGoTa 6. JIByMepHbIe MACCHBBI
3ananue.
Jlana mnpsimoyroibHas wmarpuna. Onpemenuts cpemHee apuMETHYECKOE €€ JJIEMEHTOB U KOJIHYECTBO
MTOJIOKUTEIIBHBIX JICMEHTOB B KaX/IOH CTPOKE.



Bapuanmut 3a0anuii:
Bapuanr 1
[laHa nenovmcneHHas NpsiMOyrosibHast MaTpuma. OnpenenuTs:
O KOJNHYECTBO CTPOK, HE COACPIKAIIMX HH OHOTO HYJICBOTO DIICMEHTA;
U MakcHMaJbHOE U3 YHCell, BCTPEUAIOIIMXCS B 3aIlaHHOM MaTpue 6osee 0JHOTO pasa.
Bapuanr 2
JlaHa nieodncieHHas npsiMOyroyibHas MaTpuna. ONpeaenuTs KOJMIECTBO CTONONOB, HE COACPKAINX HI OZHOTO
HYJICBOTO 3JIEMEHTA.
XapaKTepUCTHKON CTPOKM LEIOYNCICHHON MaTpHIBl HA30BEM CYMMY €€ MOJOXKHUTEIBHBIX YETHBIX 3JIEMEHTOB.
IlepecTaBisis CTPOKM 3aJJaHHOM MaTPUIIBI, PACTIOJIOKUTH UX B COOTBETCTBUU C POCTOM XapaKTEPUCTHK.
Bapuanr 3
JlaHa nienouncieHHas npsAMoyroyibHas MaTpuia. OnpenenuTs:
U KOoJMYECTBO CTOJIOLOB, COACPIKAIIUX XOTSA Obl OANH HYJICBOH 3JIEMEHT;
O HOMep CTPOKH, B KOTOPOil HAXOMUTCS camast AUHHAs CePUsi OUHAKOBBIX 3JIEMEHTOB.
Bapuanr 4
Jlana nenouncneHHas kBajpaTHas MaTpua. Onpeneiaurs:
U mpousBeeHHE DIIEMEHTOB B TEX CTPOKAX, KOTOPBIE HE COACPIKAT OTPHLATEIIBHBIX JICMCHTOB;
0 MakcHMyM Cpely CyMM 3JIEMEHTOB IHAarOHANCH, MapauleIbHbIX TIaBHOM HArOHATH MATPHUIIBL.
Bapuanr 5
Jlana nienouncneHHas kBajapaTHas MaTpuia. OnpenenuTs:
O cyMMy 2JIEMEHTOB B TeX CTOJIOLAX, KOTOPBIE HE COACPIKAT OTPULATEIBHEIX HJICMEHTOB;
U MHHEMYM Cpey CyMM MOJyJICH 3JIEMEHTOB AUATrOHAJEH, TapalIebHbIX MOOOYHOM THATOHATH MATPHIIBL.
Bapuanr 6
JlaHa nienouyncieHHas npsAMoyToyibHas MaTpuia. OnpenenuThb:
O cyMMy 2JIEMEHTOB B TEX CTPOKax, KOTOPBIC COAEPKAT XOTs OBl ONMH OTPHLATEIBHBII JJICMEHT;
U HOMepa CTPOK U CTONGIOB BCEX CEUTOBBIX TOYEK MATPHIIBL.
MNPUMEYAHUE

ManI/II_Ia A nmeer CCAJIOBYIO TOYKY A;;ecim Aij SIBJISICTCS. MHHUMAJIbHBIM 3JIEMEHTOM B 1-i CTPOKC U MaKCUMaJIbHbBIM — B

ij>
J-M cToJI0I11€.

Bapuanr 7

Juns 3amaHHON Matpuipl pa3mepoM 8 X 8 HailTu Takue K, mpu KOTopbix k-si cTpoka MaTpuibl coBmanaer ¢ k-m
CTOJIOIIOM.

Haiit cymMy 371IeMEHTOB B T€X CTPOKax, KOTOPBIE COAEPIKAT XOTS ObI OAMH OTPUIATEIbHBIN AIEMEHT.

Bapuanr 8

XapakTepuCTUKONW cTOJONA IeTOYUCICHHON MaTPHIlBl HA30BEM CYMMY MOJYJeH ero OTPHIATEeNbHBIX HEYETHBIX
asemMeHToB. [lepecraBiisist cTONOIBI 3aJaHHON MATPHIIBL, PACTIONOXHUTh X B COOTBETCTBHHU C POCTOM XapaKTEPHUCTHK.

Haiitu cymMmy 351eMEHTOB B TeX CTOJIONAX, KOTOPbIE COAEp KaT XOTs ObI OJJMH OTPHLATEIBHBIH HJIEMEHT.

Bapuant 9

Cocensamu snemenTa A;; B MaTpUlle Ha3oBeM dJeMeHThl Ay, tne i — 1<k <i+1,j—-1<I1<j+1,(k 1) #
(i,J). Onepamust criia)XMBaHUS MATPUIIBI Ja€T HOBYIO MaTpHUILy TOTO K€ pa3Mepa, KaXKblil SJIEMEHT KOTOPOH MOIydaeTcs
Kak cpefHee apu(METHUECKOE HMEIOIIMXCS COCelNel COOTBETCTBYIOIIErO 3JeMEeHTa HCXOAHOW Mmarpulpl. [loctpouth
pe3yNbTaT CIIIAXKUBaHMS 3aJaHHON BEIIECTBEHHOH MaTpHibl pasmepom 10 X 10.

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

Bapuant 10

OJeMeHT MAaTpHIBl HA3hIBAECTCS JIOKAIBHBIM MHHHMYMOM, €CIH OH CTPOTO MEHBIIE BCEX MMEIOIIMXCS Y HEro
coceneil (orpezneneHne COCeJHUX 3JIEMEHTOB cM. B BapuaHTe 9). [loncumraTh KONMYECTBO JIOKAJIBHBIX MHUHHMYMOB
3aJiaHHOl MaTpHuiibl pazmepom 10 X 10.

Haiitu cymMMy Moyneil 21eMeHTOB, pacloNOKEHHBIX BBIILIE T1aBHOM JUAarOHaNN.

Bapuanr 11

Koaddunmentsl cucteMbl NHHEHHBIX ypaBHEHMH 3allaHbl B BHJE NPSIMOYrojbHOW Marpuipl. C HOMOIIBIO
JIOITyCTUMBIX TIPe0o0pa30BaHM IPUBECTH CUCTEMY K TPEYTOJIEHOMY BHIY.

Haiiti xosmaecTBo CTpOK, cpertHee aprudpMeTHIecKoe 3JIEMEHTOB KOTOPHIX MEHBIIE 33/1aHHOM BEJIMUNHBI.



Bapuanr 12
VYIJIOTHUTP 33JaHHYIO MaTPHILy, YAAJIAS U3 HEe CTPOKH U CTOJIOLIBI, 3aII0JTHEHHbIEC HYJISIMU.
Hatiiti HOMep TIepBOii U3 CTPOK, CONEPIKAMINX XOTSI OBl OIMH MOJIOKHUTEIEHBIA IIEMEHT.
Bapuant 13
OcyImecTBUTh IUKINYECKUH CABHUT 3JIEMEHTOB NPSIMOYTOJIFHON MaTpHUIIBI Ha N 3JEMEHTOB BIPABO HIIM BHU3 (B
3aBUCHMOCTH OT BBEJICHHOT'O PEKUMa), N MOXKET OBITH OOJIbIIIE KOJIMYECTBA 3JIEMEHTOB B CTPOKE MM CTOJIOIE.
Bapuant 14
OcyIecTBUTh UKIMYECKUI CIBHUT 3JIEMEHTOB KBaJIpaTHOI Marpuibl pazmepoM M X N BrpaBo Ha k aieMeHTOB
TaKUM 00pa3oM: 3JEMEHTHI NEPBOM CTPOKM CIBUTAIOTCS B MOCIEAHUH CTOJOEI CBEpXY BHM3, U3 HErO — B IOCJIECTHIONO
CTPOKY CIIpaBa HalleBO, M3 HE€ — B TEPBBIH CTOJIOCI] CHHU3Y BBEpPX, W3 HETO — B TIEPBYIO CTPOKY; UL OCTaJIbHBIX
JJIEMEHTOB — AHAJIOTUYHO.
Bapuanr 15
[ana nenounciaeHHas npsiMoyronbHas Marpuia. OnpenenuTs HoMep NepBOro U3 CTONIOIOB, COAEPIKAIINX XOTS OBl
OJIMH HYJIEBOH 3JIEMEHT.
XapaKkTepuCTUKOW CTPOKHU IEIOYNCICHHON MAaTpUIlbl Ha30BEM CYMMY €€ OTPHULATENIbHBIX UETHBIX JIEMEHTOB.
IepecraBisis CTPOKH 33AaHHOI MaTPHIIBI, PACHIONOKUTE UX B COOTBETCTBUH C YOBIBAHUEM XapaKTEPHUCTHK.
Bapuant 16
YHopsanounTs CTPOKH LEIOYUCIEHHOH MPSIMOYrOJABbHOM MAaTpHIBI MO BO3PACTAHHIO KONMYECTBA OJUHAKOBBIX
3JIEMEHTOB B KaXKIOH CTPOKE.
Haiiti HOMep mepBoro 13 cTONA0IOB, HE COJIEP KAIINX HH OJHOTO OTPUIATEILHOTO HJIEMEHTA.
Bapuant 17
[TyTem mepecTaHOBKH 3JIEMEHTOB KBAaJpPaTHON BEIIECTBEHHOW MAaTPHIIBI JOOUTHCS TOTO, YTOOBI €€ MaKCHMalIbHBINA
9JIEMEHT HaXOJWJICS B JIEBOM BEPXHEM YTIIYy, CIEIYIONIMIA M0 BETUYUHE — B MO3ULIKH (2, 2), CIIEAYIONUHI M0 BEIUYUHE —
B no3unuu (3, 3) u T. 1., 3aI0JIHUB TAKMM 00pa3oM BCIO TIIaBHYIO AUArOHaIb.
Haiitu HOMep NepBOi U3 CTPOK, HE COAEPIKAIIUX HU OAHOIO MOJOKUTEIBHOIO JIEMEHTA.
Bapuanr 18
JlaHa nenovyncineHHas npsAMoyroybHas MaTpuia. OnpenenuTs:
U KOJNHYECTBO CTPOK, COACPHKAIINX XOTS ObI OUH HYJICBOM 3JIEMCHT;
O HOMep cToyndLa, B KOTOPOM HAXOIUTCS caMasi JUIMHHAsI CEpUs ONMHAKOBBIX 3JIEMEHTOB.
BapuanTt 19
Jlana nenouncneHHas kBajgpaTHas MaTpuna. Onpenenaurs:
U cyMMy 2JIeMEHTOB B TEX CTPOKAX, KOTOPBIC HE COIEPIKAT OTPHIIATEIBHBIX DIICMEHTOB;
U MHUHHMYM CpeIH CYMM 3JIEMEHTOB IMarOHAJICH, MapauieNIbHBIX TIABHOMW TUarOHAaJIM MaTPHLBL.
Bapuant 20
JlaHa nenouyncneHHas npsMoyroybHas MaTpuia. Onpenenurs:
U KOJMYECTBO OTPHUIIATEIBHBIX JIEMEHTOB B TEX CTPOKAX, KOTOPBIE COJCPIKAT XOTS OBl OIMH HYJICBOU 3JIEMEHT;
O HOMepa CTPOK M CTOJIOLOB BCEX CEUIOBBIX TOUYEK MATPHIIBL.

OPUMEYAHUE

Marpua A HMMeEET CEMIOBYIO TOUKy A;j,eciii A;j ABISAETCS MHHMMAIBHBIM DJIEMEHTOM B i-H CTpoke
MaKCHMAaIbHBIM — B j-M CTOJIOILIE.

JladopaTopHasi padora 7. CTpoku

3ananue.

Hanmcats mporpamMmy, KOTOpash CYHMTHIBAET TEKCT W3 (aiiia W BBIBOAUT HA JKPaH TOJBKO MPEIIOKEHUS,
CoJlepIKalie BBEICHHOE C KJIABHATYPHI CIIOBO.
Bapuanumwi 3a0anuii:

Bapuanr 1

Hanucats mporpamMmy, KOTOpasi CYUTHIBAET U3 TEKCTOBOTO (hailia TPH MPEUIOKEHHUS M BBIBOAWT UX B 0OpaTHOM
TOPSIIKE.

Bapuanr 2

Hammcats mporpammy, KOTOpasl CYATHIBAET TEKCT W3 (ailfia U BHIBOIUT HA SKPaH IMPEIUIOKEHUS, COICpIKaIIHe

MAaKCUMaJIbHOC KOJIMYECTBO 3HAKOB ITYHKTYallUH.



Bapuant 3

Hanucare nporpammy, KOTopasi CYMTBIBAET TEKCT U3 (paiiiaa W BBIBOJUT Ha 9KpaH TOJIBKO CTPOKH, COAEpIKallne
JBY3HAa4YHbIEC YHCIIA.

Bapuanr 4

Hammcates mporpamMmy, KOTOpasi CUMTHIBACT AHTIMMCKHNA TEeKCT W3 (aiia W BBHIBOAUT HA DJKpaH CJIOBA,
HaYMHAIOIINECS C TTIACHBIX OYKB.

Bapuanr S

Hamnucatp nporpammy, KOTopasi CdMTBIBAET TEKCT U3 (aiiia U BEIBOAUT €ro Ha SKpaH, MEHSsI MECTaMH KaX</Ible J1Ba
COCEJTHHX CJIOBA.

Bapuant 6

Hammcate mporpammy, KOTopasi CUMTBIBAE€T TEKCT W3 (hailla M BBIBOAUT HA DKPaH TONBKO IPEUIOKCHUS, HE
coJieprKallie 3ansaThIX.

Bapuanr 7

Hamnucats nporpaMmy, KOTopasi CYMTBHIBAECT TEKCT M3 (aiiia U omnpenesnser, CKOJIbKO B HEM CJIOB, COCTOSIIINX HE
Ooiee yeM H3 YeThIpex OYKB.

Bapuant 8

Hammcate mporpaMmy, KOTOpas CUMTHIBAET TEKCT M3 (aiila M BBIBOAWT HA 3KpaH TOJBKO IIMTAaThl, TO €CTh
MIPEUI0KEHHS], 3aKIIFOUEHHBIC B KABBIUKH.

Bapuanrt 9

Hamucate mporpammy, KOTOpas CUUTBIBaE€T TEKCT M3 (hailla M BBIBOIUT Ha JKpPaH TOJIBKO TMPEIUIOKEHNUS,
COCTOSIIIUE U3 3aJAHHOTO KOJIMYECTBA CIIOB.

Bapuant 10

Hammcate mporpamMMy, KOoTOpas CUMTHIBACT AHTIMHCKHHM TeKCT M3 (paila M BBIBOAWT Ha SKpaH CIOBA TEKCTA,
HAYMHAIOIIMEC ¥ OKAHYUBAOIIMECs Ha ITIacHbIE OYKBBI.

Bapuanr 11

Hanucatp nporpaMmy, KOTOpasi CYMTHIBAET TEKCT U3 (baiiyia 1 BEIBOAUT Ha 3KPaH TOJBKO CTPOKH, HE COJIEpIKaIIne
JBY3HAYHBIX YHCEIL

Bapuant 12

Hammcate mporpaMmy, KOTOpas CUMTHIBa€T TEKCT M3 (ailla M BBIBOAUT HAa HKPAH TONBKO MPEATIOKEHHS,
HAYMHAIOIINECS C THPE, TIepe]] KOTOPBIM MOTYT HaXOIUTHCS TOJIBKO IPOOETbHBIE CUMBOJIBL.

Bapuant 13

Hamucath mporpamMmy, KOTOpasl CUMTHIBAET AHTIMHCKUN TEeKCT u3 (¢aiiia W BBIBOAUT €r0 Ha J3KpaH, 3aMEHHB
MIPONIMCHON KaXKAYIO TIEPBYIO OYKBY CJIOB, HAUMHAIOLINXCS C TJIACHON OYKBBI.

Bapuant 14

Hanmcatp nporpammy, KOTOpasi CAMTHIBAET TEKCT M3 (paiia W BEIBOAUT €TO Ha 3KpaH, 3aMeHHuB nudpsr ot 0 10 9
CJIIOBaMH «HOJIbY», KOAUHY, ..., «IE€BAThY», HAUMHAS KaXX0€ MPEATI0KEHNE C HOBOM CTPOKH.

Bapuanr 15

Hamucate mporpammy, KOTOpasi CUMTHIBA€T TEKCT W3 (ailyia, HAXOAUT caMoe JJIMHHOE CJIIOBO U OIPEIEIIsET,
CKOJIBKO pa3 OHO BCTPETUIIOCH B TEKCTE.

BapuanT 16

Hanmcate mporpammy, KOTopasi CUMTBIBaE€T TeKCT u3 (haiiia M BBIBOJUT Ha HKPaH CHadaja BOIPOCHTENIBHBIE, a
3aTeM BOCKJIMLATEIbHBIC MPEII0KEHNUS.

Bapunant 17

Hammcates mporpammy, KoTopasi CUMTBIBACT TEKCT M3 (aifjla M BBIBOAUT €r0 Ha JKpaH, IOCIE KaXIOTO
MIPeIoKEHHs 100aBIIsis, CKOJIBKO pa3 BCTPETHIOCH B HEM BBEJCHHOE C KIIaBUATypHI CIIOBO.

BapuanT 18

Hanucare mporpaMmy, KOTOpasi CUMTHIBa€T TEKCT M3 (ailla W BBIBOAMT Ha JKpaH BCE €ro INPEJIOKEHHs B
00paTHOM TOPsIIKE.

Bapuanr 19

Hammcate mporpamMmy, KoTopasi CUMTBIBaeT TEKCT W3 (ailla W BBHIBOOUT HA JKpaH CHayajga MpPeIOKEHHS,
HayMHAIOIINECs C OTHOOYKBEHHBIX CJIOB, @ 3aTEM BCE OCTaJIbHBIE.



JladopaTopnasi pa6ota 8. Knaccsl u onepamnum.

Kaxpprit pa3zpabarbiBacMblil KlIacC JOJDKEH, KaK IMPABUIIO, COACPKATh CICAYIOUINE SJIEMEHTHI: CKPBITHIC IO,
KOHCTPYKTOpPHI C TapamMeTpaMu W 0e3 IMapaMeTpoB, METOJBI;, CBOWCTBA, HMHICKCATOPHI, IEperpyKeHHBIC OTEpalnu.
OyHKIIMOHAIFHBIC 3JIEMEHTHI Kacca JOJDKHBI 00eCleurnBaTh HEMPOTHBOPCUYMBEIM, MOJHBIN, MUHUMATIBHBIN U yIOOHBIN
uHTepdeiic kaacca. [Ipr BOSHUKHOBEHUH OIIHOOK JODKHBI BRIOPACHIBATHCS NCKITFOUCHHSL.

B nporpamme 10/KHa BBITIOTHATHCS TIPOBEPKa BCeX pa3pabOTaHHBIX AIIEMEHTOB Kilacca.
3agaunmne.

Onucare kiacc a8 pabOThl C OJHOMEPHBIM MacCHBOM HENbIX 4duced (BekropoM). ObecneuyuTs cleayromme
BO3MOKHOCTH:

U 3amaHue NPOM3BOJIBHBIX LENBIX TPAHUI] HHIEKCOB MPH CO3/[aHUHM 00BEKTA;
U oOpaieHue K OTAeIbHOMY JIEMEHTY MacCHBa ¢ KOHTPOJIEM BBIXOJIa 33 MPE/Iesibl MACCHBA,
O BbIMOJHEHHE OMNEpalMil MOXIEMEHTHOrO CIIOKEHHS W BBIYUTAHHS MACCHBOB C OJWHAKOBBIMH TPaHHIAMH

HH/ICKCOB,

U BHIMOJHEHHUE OTIEPALIN YMHOKCHHS H ICICHHUSI BCEX DJIEMCHTOB MacCHBa Ha CKAJsp;
W BBIBOJ HA 3KpaH 3JEMEHTa MACCHBA M0 33JaHHOMY MHJIEKCY ¥ BCETO MAacCHBA.

Hamnucats nmporpammy, IEMOHCTPHPYIOITYIO BCe pa3pabOTaHHBIE 3JIEMEHTHI Kilacca.
Bapuanumut 3a0anuii:

Bapuanr 1

OmnmcaThs KIIACC «aHTIIO-PYCCKHUI CIIOBAph», 00ECICUNBAIONINN BO3MOXKHOCTh XPaHCHHS HECKOJIBKIX BAapPHAHTOB
nepeBoJia sl KaXJOoro cjioBa. Peann3oBaTh NOCTYN MO CTPOKOBOMY HHJEKCY — aHTIHiCKoMy ciioBy. OOecneduThb
BO3MOKHOCTH BEIBOJIA BCEX 3HAUCHHUH CIIOB IO 3aJJAHHOMY TIPEQHKCY.

Bapuant 2

Omnwcats KIacc st pabOTHl C OHOMEPHBIM MAaCCHBOM CTPOK (PMKCHPOBAHHOW JIHHEL. OOECHeUnTh CICTYOIIIe
BO3MO>KHOCTH:
3a[JaHHe TPOU3BOIBHBIX IIEJIBIX TPAaHHUIl HHACKCOB IIPH CO3TaHUU 0OBEKTa;
oOpalieHne K OTJeNIbHOM CTPOKE MacCcHBa 10 WHJIEKCY ¢ KOHTPOJIEM BBIXOJIa 32 MpeJIesibl MacCHBa;

BEITIOJTHEHHE OTIEPaNlil IIO3JIEMEHTHOTO CIICIUICHHUS IBYX MacCHBOB ¢ 00pa30BaHMEM HOBOTO MacCHBa;

BBITITOJIHCHHC onepaumﬁ CJIMAHUA IBYX MAaCCUBOB C UCKIIFOYCHUEM MTOBTOPAIOIINXCA 3JICMCHTOB,

OO000O

BBIBOJI Ha 3KpaH 3JIEMEHTa MacCHBa IO 3aJaHHOMY HHIEKCY ¥ BCETO MacCHBa.
Hamucats nmporpamMmy, I€MOHCTPHPYIOLIYIO BCe pa3pabOTaHHbIE 3JIEMEHTHI Kiacca.

Bapuant 3

Omucath KIIacC MHOTOWICHOB OT OJHOM IMEpPEeMEHHOMW, 3a/JaBaeMbIX CTEIEHbI0 MHOTOWICHA M MacCHBOM
k03 uireHToB. OGECIEUNTH CIIELYIOIINE BO3MOKHOCTH:

BBIYHCIICHUE 3HAYCHUS MHOTOUWICHA ISl 3aJTAHHOTO apTyMEHTa;

OTepaIy CJI0KEHHUS, BHIYUTAHUS U YMHOKEHNS MHOTOUIEHOB C TTOJTYYEHHEM HOBOTO 00BhEKTa-MHOTOWIEHA;
mosiydeHue ko3¢ UIHeHTa, 3aJaHHOTO 10 HHCKCY;

(I I W

BBIBOJI Ha 3KpaH OITMCAHHU MHOTOWICHA.
Hanucats nporpammy, JEMOHCTPHPYIOIYIO BCE pa3pabOTaHHBIE 3IEMEHTHI Kilacca.
Bapuanr 4
Omnucate Kjacc, 0OecCNeUMBAIOIIUM IPEACTABICHUE MATPUIBI MPOU3BOJIBHOIO pPa3Mepa C BO3MOXKHOCTBIO
W3MEHEHMsI YuClia CTPOK M CTOJIOIIOB, BBIBOJA Ha 3KpaH IMOJMATPHUIIBI JIIOOOro pasMepa M BCeil MaTpHIBI, JOCTYNa II0
HHJIEKCaM K 3JIEMEHTY MaTpHIII.

Hanucats nporpaMmy, IeMOHCTPUPYIOIIYIO Bce pa3paboTaHHBIE 3JIEMEHTHI Kilacca.

Bapuanr S

Omnucatp knacc it paboThl ¢ BOCBMEPHUYHBIM UYHCIOM, XpaHAIIMMCS B BHJE CTPOKH CHMBOJIOB. Peann3oBath
KOHCTPYKTOPHBI, CBOHCTBA, METOBI U CIIEAYIOIINE ONEPAIIH:
onepauuu NpUCBaUBaHUs, PEATM3YIOLINE 3HAUNMYI0 CEMaHTHUKY;
oTepanyy CpaBHEHHUS;
npeoOpa3oBaHKe B JIECITHYHOE YHCIIO;

(opMaTHBIN BBIBOT;

oco0oo

JOCTYII K 3a/IaHHOM IU(pe Ynciia 1o UHIEKCY.
Hanucats nporpammy, JIEMOHCTPHPYIOIIYIO BCE pa3paboTaHHbIE 3JIEMEHTHI Kiacca.



Bapuanr 6

Onucats Kinace «I1oMansss 6ndarorekay. [IpeqycMoTpeTs BO3MOKHOCTE pabOTHI C MIPOU3BOJILHBIM YHCIIOM KHHT,
MTOWCKa KHUTH N0 KaKOMY-JTHOO MPU3HAKY (II0 aBTOPY, 10 TOIY H3IAHUS WIH KaTerOpuH), J00aBICHHUS KHUAT B OMOINOTEKY,
yJaJIeHNs] KHAT U3 Hee, I0CTYyTa K KHUTE 110 HOMEpY.

Hanmcats nporpaMmy, TIEMOHCTPHPYIOIIYIO BCe pa3pab0TaHHBIE 3JIEMEHTHI Kilacca.

Bapuanr 7

Omncatp Kilace «3amucHasi KHIDKKay. [IpeaycMoTpeTs BO3MOXHOCTh pabOThI ¢ IPON3BOIBHBIM YHCIIOM 3alliCEH,
TIOUCKa 3aIiCH TI0 KaKoMYy-JIH00 NMpU3HaKy (HampuMmep, o GamMuinm, 1ate poxkIeHHs WM HoMepy TenedoHa), 100aBIeHus
U yAaJIeHUS 3alUCeH, COPTHPOBKH 10 ()aMHIIMH M TOCTYIA K 3alHCH 110 HOMEDY.

Hamnucats nporpammy, IEMOHCTPHPYIOIITYIO BCe pa3paboTaHHBIE 3IEMEHTHI Kilacca.

Bapuanr 8

Omnucare Kilacc «cCTyJeHYecKas rpynma». lIpenycMoTpeTb BO3MOXHOCTh pPa0OTBI C MEPEMEHHBIM YHCIOM
CTYICHTOB, TIONCKA CTYICHTA IO KaKOMY-JIN0O MPHU3HAKY (HampuMmep, N0 (paMmiIny, UMEHH, aTe POKICHNUS), T0OaBICHUSA
U yZaJleHHs 3alHCcei, COPTUPOBKH 10 PA3HBIM IIOJISIM, IOCTYIIA K 3aIHCH 110 HOMEDY.

Hanmcats nporpaMmy, TIEMOHCTPHPYIOIIYIO BCe pa3pab0TaHHBIE 3JIEMEHTHI Kilacca.

Bapuant 9

Omnucate Kiacc, peaqu3yIOIUi THII JaHHBIX «BEIICCTBEHHAs MaTpuma» W padory ¢ HuMH. Kiacc momxeH
peaM30BBIBATh CICAYIOIINE OTIEPALH HaJl MATPHLIAMH:
CJIO’KEHHNE, BEIYUTaHUE (KaK C APYTOd MaTpUIEH, TaK U C YUCIIOM);
KOMOWHHUPOBaHHBIE ONepaliy PUCBauBanust (+=, -=);
oTIepary CpaBHEHHS Ha PaBEHCTBO/HEPABEHCTBO;
orepanyy BRIYUCICHUS 00paTHON U TPaHCIIOHMPOBAHHOW MaTPHIIbI;

OO000O

JOCTYII K 3JIEMEHTY 110 HHAEKCAM.
Hamucats nporpaMmy, IeMOHCTPHPYIOLIYIO BCe pa3pabOTaHHbIE 3JIEMEHTHI Kiacca.

Bapuanr 10

Onucath Kiacc, peaju3yIOIUi THUIl JaHHBIX «BELICCTBEHHAs MaTpulla» M paboTy ¢ HuMH. Kiacc momkeH
peaIM30BBIBATE CIEIYIOMINE ONIEPALH HAJl MATPHIIAMH:

YMHO)XEHHeE, AeJeHHe (KaK Ha APYTYI0 MaTpHIly, TaK ¥ Ha YUCIIO);

KOMOWHHUPOBAHHBIC OTIEPALINH TIPUCBanBaHUs (*=, /=);

OIeparyio BO3BEICHUS B CTEIICHb;

METO/Ibl BBIYMCIICHUS IETEPMUHAHTA U HOPMBI;

(IR Wy Iy Wy

JIOCTYTI K 3JIEMEHTY 110 HHJIEKCaM.
Hanmcats nporpaMmy, IeMOHCTPUPYIOIIYIO Bce pa3paboTaHHBIE 3JIEMEHTHI Kilacca.
Bapuanr 11
Omnucare Kiacc, peaju3yIOIUi THII JaHHBIX «BEIIECTBEHHass Marpuia» u pabory ¢ Humu. Kiace nomken
pean30BBIBATH CIEAYIONINE OTIEpallii HaJl MaTPULIAMH:
O MeToxmbl, peaNM3yIOLIME MPOBEPKY THIA MATpHIBl (KBajJpaTHas, JIWaroHAJIbHAas, HyJeBas, CIMHUYHAS,
CUMMETPHYHAsI, BEPXHSSI TPEYTOJIbHAS, HIDKHSSA TPEYTrobHas);
O omnepaimu cpaBHEHHUS HA PaBEHCTBO/HEPABEHCTRO;
W 10CTyM K IIEMEHTY TI0 HHICKCaM.
Hanmcats nporpaMmy, 1eMOHCTPUPYIOIIYIO Bce pa3paboTaHHBIE 3JIEMEHTHI Kilacca.
Bapuant 12
Omnucarh KiIacc «MHOXKECTBO», ITO3BOJLSIIONIMK BBIIIOJIHATH OCHOBHBIE OIEpallMH: JO0aBJIEHHE U yJalleHHue
JJIEMEHTa, TIepecedeHne, 00beIMHEHNE U Pa3HOCTh MHOKECTB.
Hanucats nporpaMmy, IeMOHCTPUPYIOIIYIO Bce pa3paboTaHHBIE 3JIEMEHTHI Kilacca.
Bapuant 13
Omnucats Kilacc «IIpeaMETHBIHN yka3aTenby. Kaxablil KOMIOHEHT yKa3aTens COAEP>KUT CIOBO U HOMEpA CTPaHHUII,
Ha KOTOPBIX 3TO CIIOBO BCTpedaeTcs. KoimdecTBo HOMEpOB CTPaHHUII, OTHOCAIINXCS K OTHOMY CJIOBY, OT OJHOTO JO JECSTH.
[IpexycMoTpeTs BO3MOKHOCTH (POPMHUPOBAHMS yKa3aTelsl ¢ KIaBUATYphl U U3 (aiiia, BIBOJa yKa3arTells, BHIBOJa HOMEPOB
CTpaHUII JUIs 33TaHHOTO CJIOBA, yAAJICHHS YJIEMEHTa U3 YKa3aTels.
Hanucate nporpaMmy, IeMOHCTPUPYIOLIYIO Bce pa3paboTaHHbIE 3JIEMEHTHI Kilacca.
Bapuant 14



OmucaTh KJIacC «aBTOCTOSIHKA» JJISi XpaHEHHS CBEAeHHH 00 aBTOMOOWIAX. JIJIg KaKAOro aBTOMOOWIIS

3allMCbIBAIOTCA T'OCHOMEpP, LBCT, q)aMI/IJ'II/Iﬂ BJjlaJc/iblila U HPU3HAK MPUCYTCTBUA Ha CTOSHKE. O6ecmeunuTs BO3MOKHOCTD

MIONCKAa aBTOMOOWJIS 1O pPa3HBIM KpPHUTEPHSAM, BBIBOJA CIHCKa IPUCYTCTBYIOIIMX M OTCYTCTBYIOIIMX Ha CTOSHKE

aBTOMO6HJ’IefI, JA0CTyNa K UMCHOIMIMUMCA CBCACHHUAM 10 HOMEPY MCCTaA.

Hanmcats nporpaMmy, TIEMOHCTPHPYIOIIYIO BCe pa3pab0TaHHBIE 3JIEMEHTHI Kilacca.
Bapuant 15
Ommcatp Kiacc «KOJ0/a KapT», BKJIIOYAIOIINI 3aKPBITEI MAacCHB 3JIEMEHTOB Kilacca «kapTay». B xapTe xpaHsTCs

MacTb U HOMCD. O0ecreunTs BO3MOKHOCTE BbIBOJIa KapThl IO HOMCPY, BbIBOJAa BCCX KapT, NEPEMCUIMBAHUA KOJOABI U

BBIIaYM BCEX KapT U3 KOJIOABI TOOAUHOYKE U 110 6 HITYK B CHy‘IaﬁHOM TMOpAOKE.

000

O00DOo

Hamnucats nporpammy, JEMOHCTPHPYIOIIYIO BCEe pa3pabOTaHHBIE SJIEMEHTHI KJIACCOB.

Bapuanr 16

Onucatp KJ1ace «Ioe311», COJACPIKaIUi CleTyIOHe 3aKPBIThIE MOJIS:

Ha3BaHHUE ITyHKTa HA3HAYCHUS,

HOMep 1oe3z1a (MOXKET coJiepKaTh OYKBBI M LU(PHI);

BpEMsI OTIIPABIICHUSL.

[IpenycMoTpeTh CBOWCTBA /IS OJTYUEHHSI COCTOSIHUS 00BEKTa.

Omncath KJ1acc «BOK3all», COIEPKAINI 3aKPBITHII MacCHB 1oe30B. OOECIeUNTh CIEAYIOINE BO3MOKHOCTH:
BBIBOJI HH(GOPMAIIMH O TI0€3/1e 10 HOMEPY C TOMOLIBIO UHJIEKCA;

BBIBOJI MH(OPMALMH O TI0€3/1aX, OTIPABIISIONINXCS TIOCIE BBEACHHOTO C KJIaBHATYPhl BDEMEHH;
NIEPErpy’KEHHYIO ON€paliuio CpaBHCHMA, BBINIOJIHAONYIO CPDABHEHUE BPEMEHU OTIIPABJICHUSA ABYX IMOC310B;
BBIBOJ MH(OPMAIIMH O TI0€3/1aX, OTIIPABIIAIONINXCS B 3aJaHHBIN ITyHKT HA3HAYCHNUS.

Wndopmaumst pommkHa OBITh  OTCOPTHPOBaHa IO BpPEMEHH OTHpaBieHus. Hanmwcatb  mporpamwy,

ACMOHCTPUPYIOIIYIO BCE pa3pa60TaHHLIe OJICMCHTBI KJIaCCOB.

Bapuant 17
OmnrcaTs KI1acc «TOBapy, CONEPIKAIIN CICTyIOIINE 3aKPHITHIE OIS
U na3Banue TOBapa;
U Ha3BaHWe Mara3uHa, B KOTOPOM MPOJIAETCS TOBAp;
U cromMocTh TOBapa B pyOJIsX.
IIpemycMoTpeTh CBOMCTBA IS TOTYICHUS COCTOSHIS OOBEKTA.
Onucatp KJacc «CKJIaj», COJepIKaIlUi 3aKpbIThI MaccHB TOBapoB. O0eCeunTh CleIyoIe BO3MOXKHOCTH:
U BbIBOA MHGOPMAIMH O TOBAPE MO HOMEPY C TOMOIIBIO HHJIEKCA;
U BBIBOAX HA 9KpaH WH(OPMAIMHU O TOBAape, Ha3BAHHE KOTOPOTO BBEACHO C KJIABHATYPHI; €CITH TAKUX TOBAPOB HET,
BBIJIaTh COOTBETCTBYIOIEE COOOIICHHE;
U copTHpOBKY TOBapOB IO HA3BAHUIO Mara3uHa, 0 HAMMEHOBAHHUIO U IO IICHE;
U neperpyKeHHYIO OIEPAIUIO CI0XKEHHS TOBAPOB, BBHITIOJIHSIONIYIO CIIOXKEHHE UX IIEH.
Hamnucats nporpammy, JI€MOHCTPHPYIOIIYIO BCe pa3pabOTaHHBIE SJIEMEHTBI KJIACCOB.
Bapuanr 18
Onucatp KJIacc «CaMoJIeT», COJCPIKAIMH CIeIyIONINE 3aKPBIThIE MOJIS:
U Ha3BaHWe MYHKTA HA3HAYCHHS,
U urecTusHauHBIN HOMED peiica;
U Bpems OTIIpaBiICHHUS.
IIpenycMoTpeTs CBOMCTBA AJIS TIOMYUEHHS COCTOSIHUSA OOBEKTA.
OnmcaTe KJIacC «adpomopT», COJEpPXKAIMUI 3aKPBITBIA  MacCcHUB caMoyieToB. OOecmednTh CIeAYIoIIne
BO3MOXKHOCTH:
O BbIBOA MH(OPMALIMHK O CaMOJIETe 10 HOMEpPY pefica ¢ MOMOLIBIO HHIIEKCA,
W BeIBOJ MH(OPMAIMK O CaMOJIeTax, OTHPABIISIOIIMNXCS B TEYSHUE Yaca M0Cje BBEICHHOTO C KJIaBUATypbl BPEMEHH;
U BBIBOJ HHOPMAIIMHU O CAMOJIETAX, OTIPABISIIONIMXCS B 3a/IaHHBIN TYHKT HA3HAYCHUS,
[

Meperpy>KeHHYIO ONEPAIIIO CPABHEHNS, BEITIONHSIONIYIO CpaBHEHHIE BPEMEHH OTIIPABIICHUS IBYX CAMOJIETOB.
Wudopmanmss gomkHa OBITH  OTCOPTUPOBaHA IO BpPEMEHM OTHpaBiieHMs . Hamucath  mporpammy,

JEMOHCTPHPYIOIILYIO BCE pa3pabOTaHHbIE JJIEMEHTHI KJIacCOB.

Bapuanr 19
Omnucats KJ1acc «3aruchy», COAEPKALIMN CIEIYIOIINE 3aKPbIThIE TOJIS:



bamMumust, uMms;
HOMep Tene(oHa;

000

JaTa poXKIeHUs (MacCHB U3 TPEX JUCE).
IIpemycMOTpeTh CBOWCTBA JUIS IOTYICHUS COCTOSHIS O0BCKTA.
OmnmcaTe Kacc «3aliCHAas KHIDKKA», COJEpXKAIIUi 3aKpBITHI MaccuB 3ammceil. OOecneduTh Cleayromune
BO3MOXHOCTH:
U BbIBOJ Ha 9KpaH MHPOPMAIMU O YEJIOBEKe, HOMep TelieoHa KOTOPOIro BBEJCH C KIABHATYPBI; €CIIU TAKOTO HET,
BBIJIaTh Ha JIUCIUICH COOTBETCTBYIOIIEE COOOIICHUE;
U nouck Jro/ei, 1eHb POKACHHS KOTOPBIX CETO/IHS UK B 3aIaHHBIN [ICHb;
U nouck Jrojiei, 1eHb POKIAEHHU KOTOPBIX OY/IET Ha CIEAYIOIIEH Heaee;
W nowuck Jroaeit, Homep TenedoHa KOTOPBIX HAYMHACTCS HA TPU 3aJaHHBIX (DI

4.1.2. TectrupoBanue

Tema 1. Texnosorus paboThl B BU3yallbHOI cpezie mporpaMmupoBanus. KommnoneHtHas moaens. MaTepdeiicHbie
KOMIIOHEHTHI

Tema 2. O6paboTka Tabnuunoi unpopmanuu. ['padudeckue Bosmoxxnoctu cpensl Borland DELPHI. PaGora ¢ daiinamu.
O0paboTka coObITHil. MBIIIb U KJIaBHATYypa

Tema 3. TexHOTOTHS TPOSKTHPOBAHUS MPIIIOKCHUN. B3anMoneiCcTBISIME TIPHIIOKEHUH ¢ 0a3aMu JaHHBIX

Tema 4. ConpoBoXxI€HNE TPOTPAMMHOTO NMPOIYyKTa. [I[pOoeKTHAs NesTEeNbHOCTD

4.1.2.1. Ilopsaaok npoBeaeHuUsl.

TectupoBaHue NPOXOIUT B NHMCHMEHHOW ()OpME WM C HCIOJIB30BAHHEM KOMIBIOTEPHBIX cpencTB. OOydwarommiics
MOJTy4YaeT ONpeleNéHHOE KOJIMYECTBO TECTOBBIX 3aJaHui. Ha BhINONHEHWE BBIAETSIETCS (PUKCHPOBAaHHOE BpeMs B
3aBHCHUMOCTH OT KoJHM4ecTBa 3aJaHui. OlleHKa BBICTaBIAETCS B 3aBHCHUMOCTH OT IPOILIEHTAa NPaBWJIBHO BBINOJHEHHBIX
3ananuil. TecTupoBaHue NPOBOIUTCS MO BapuaHTaM. B kaxmom Bapuante — 10 TecTOBBIX 3alaHUi. 3a KaKIbIi
MIPaBUJIBHBIN OTBET HauuciseTcs 1 6amt. MIToro 3a TecTUpOBaHUE CTYICHT MOXKET 3apaborath 10 10 OasioB.

Hwke mpuBeneHbl mpuMepHbie 3aaanus. [1omHbIi OaHK TECTOBBIX 33/laHUi XpaHUTCS Ha Kadeape.

4.1.2.2 Kputepun oneHMBAHUS
O1eHKa «OTJIMYHO» CTABHUTCS, eCJIN 00yuaronuiicss Habpan 86% MpaBUIBHBIX OTBETOB U Oolee.
OneHKa «XOpOII0» CTABUTCH, ec/iM 00y4arommiicss Habpar ot 71% 1o 85 % npaBHIBHBIX OTBETOB.
OneHKa «y/0BJIETBOPHTEILHO» CTABUTCS, ec/Iu o0ydarouuiics Hadbpan or 56% 1o 70% npaBHIBHBIX OTBETOB.
OueHKa «HeYA0BJIEeTBOPUTEIbHO» CTABUTCS, €CJIM 00yuaromuiics HaOpan 55% mpaBUIBHBIX OTBETOB U MEHEE.
4.1.2.3. Conep:xaHue OLIEHOYHOT0 CPeACTBA
Bananue 1:

COBOKYITHOCTB CPEJICTB, C IOMOIIIBIO KOTOPBIX MPOTPaMMBI ITUIITYTCS, KOPPEKTHPYIOTCS, TPeoOpa3yloTcs B MalllMHHbIE
KOJIBI, OTJIQKUBAIOTCSI U 3aITyCKAIOTCS, Ha3bIBAIOT

(OT™MeThTE OJVH NPaBUIBHEIA BapHaHT OTBETA.)
BapuanTt 1 o6omoukoit

BapuasT 2 nporpaMMHO MOZETIBIO

Bapuant 3 auHamMuueckod miaThopMoi

Bananue 2:

U3 npuBeneHHBIX HIOKE 3amuceid Beigenute Gyakmnmn CLR:

(OTBeT cunTaeTcs BEpHBIM, €CJIM OTMEUEHBI BCE MPABIIIBLHBIE BAPUAHTHI OTBETOB. )
BapuanT 1 aByxmaroBasi KOMIHJISITUS

BapmuasT 2 ynpasieHne K0JI0M

Bapuanr 3 Moandukanus JHHaAMHYECKON TI1aT(hOpMbI

3ananue 3

[Tpunosxenne, HaxoasIIeecs B Ipolecce pa3pab0TKU, Ha3bIBAETCS
(Ot™meThTE OMH MPABUIIBHBIN BaPHAHT OTBETA.)

Bapmuant 1 npoekrom

BapmanTt 2 Mmogynem

Bapuant 3 xoHTeitHepoM

3ananue 4:
Habop Tabnuil JaHHBIX, ONMUCHIBAIOIINX TO, YTO OIPEAEICHO B MOYJIC, HOCUT Ha3BaHNE
(Ot™meThTE OMH MPABUIIBHBIN BaPHAHT OTBETA.)



BapuanT 1 meTananssle
BapuaHT 2 KOMIUIEKCHbIE TaHHBIE
BapuanT 3 MonynbHbIE JaHHBIE

3amanue 5:

OCHOBHBIE UYepTHI 00BEKTA OTPEICIAIOT
(OTmeTbTE OAMH NMPaBUIIEHBII BapHaHT OTBETA. )
BapmuanT 1 xnaccst

Bapuanr 2 atpu0yTs

BapuanT 3 Tunst

3amanue 6:

®OyHKuMK, NpeTHa3HaYeHHbIE A1l 00paOd0TKKM BHYTPEHHUX JTaHHBIX 00BEKTa JAHHOTO KJlacca, HOCSAT Ha3BaHHE
(OTmeTbTE OAMH NMPaBUIIEHBII BapUaHT OTBETA. )

Bapuanr 1 metozpt

BapuanTt 2 mapkepsl

BapuanT 3 Tunst

3amanue 7:

CHeHHaHLHHe IOJIA AaHHBIX, C MIOMOIIBIO KOTOPBIX, MOKHO YIPAaBJIATH MOBEACHUCM 00BLEKTOB JAaHHOT'O KJji1acca, HOCAT
Ha3BaHHC

(Ot™MeTbTE OUH MPABUIIBHBIN BapHAHT OTBETA.)
BapuanT 1 cBoiicTBa

BapwuanT 2 ciermudukanyn

BapuanTt 3 meToas!

3aganue 8:

ITopoxneHHBIN KJIaCC HOCUT Ha3BaHUE
(O1™MeTbTE OMH MPABUIIBHBIN BapHAHT OTBETA.)
BapwuanT 1 pebernox

BapuanT 2 cnencteue

BapuanT 3 noromok

3aganue 9:

COBOKYITHOCTb JOIYCTUMBIX B SI3bIKE CHMBOJIOB HOCHT Ha3BaHHUE
(OrmeTbTE OAMH NMPaBUIIEHBIN BapHaHT OTBETA. )

BapuanT 1 xonreiinep

Bapwuanr 2 andaBut

BapuanT 3 meTacTpoky

3ananwue 10:

K tunam nanneix DELPHI cnenyet otHecTH

(OtBet cunTaeTcs BEpHBIM, €CIIM OTMECUESHBI BCE TIPABIIIBHEIC BAPHAHTHI OTBETOB.)
BapuanT 1 pasmepHble TUITBI

BapuaHT 2 MOIyTbHBIE THUTIBI

BapuaHT 3 cChIIOUHBIC TUTIBI

3ananue 11:

CLR - 310

(OrmeTbTE OAMH NMPAaBUIIEHBIN BApUAHT OTBETA.)

BapuanT 1 o6mes3pikoBas 00bEKTHO-OPUEHTHPOBAHHAS CPE/ia BHITIOITHEHHS
BapuanT 2 nunamudeckas miatdopmMa oOpaTHOH CBA3H

BapuasT 3 MeTox KOMITTIEKCHOI 00paboTKH MOTU(DUKAIIMOHHBIX JAHHBIX

3ananne 12:
Crioco0 npeicTaBiIeHUS TaHHBIX HOCUT Ha3BaHUE



(OrmeTbTE OAMH NMPAaBUIIEHBII BapHaHT OTBETA. )
Bapuant 1 meton

Bapmuanrt 2 Tun

BapuanTt 3 mapkupoBka

3amanne 13:

K tunam npunoxennit NET Framework cnenyer otnectn

(OtBer cunTaeTcsi BEpHBIM, €CJIM OTMEUEHBI BCE MPABUIIbHBIC BAPUAHTHI OTBETOB.)
BapuaHT 1 KOHCOJIBHBIE IPUITOKEHUS

BapuanT 2 MmakpoMeIuiiHble IPUIIOKEHUS

BapuanT 3 Windows-nipriioskeHus

3ananue 14:

Kaxum s3p1xoM sBngercss DELPHI?

(OTMeTbTE OAMH NMPAaBUIIBEHBII BapUaHT OTBETA. )
BapuasT 1 005eKTHO-OpHEHTHPOBAHHBIM
BapuanT 2 anropuTMudecKum

BapuanT 3 MoayIpHO-OPHEHTHPOBAaHHBIM

3ananue 15:

ITpu kommunsiiuu [L-koxa B MammHHbIH K04 CLR BhINMONHSET
(OT™MeThTE OVH MPAaBUIBHEIN BapHAHT OTBETA.)

Bapuant 1 nnenrudukanmto

BapuaHT 2 ayTeHTHDUKAIIIO

Bapuanr 3 Bepudukanmio

3aganuel 6:

Kakwue Turb! ¢aiiinoB MOryT OBITH OIICaHHI B 3arosioBke PE32?

(OtBer cunTaeTcst BEpHBIM, €CJIM OTMEUEHBI BCE NPABUIIBHBIC BAPHAHTHI OTBETOB. )
Bapuant 1 CSW

Bapmant 2 DLL

Bapmuant 3 GUI

3aganuel 7:

K 6a30BbIM MOHATHAM 00BEKTHO-OPUEHTHPOBAHHOTO MIPOTPaMMHPOBAHUS CIEAYET OTHECTH
(OtBer cunTaeTcst BEpHBIM, €CJIM OTMEUEHBI BCE NMPABUIIBHBIC BAPUAHTHI OTBETOB. )

BapuanT 1 knacc

BapuaHT 2 HHKanCysAIuo

Bapmuanr 3 Mmonyns

Bananuel 8:

MHOecTBO 00BEKTOB C OJJMHAKOBBIMU aTpHOYTaMH M TIOBEJICHUEM HOCHT Ha3BaHHE
(OrmeTbTE OMH NMPAaBUIIEHBIN BapHaHT OTBETA. )

Bapmnanr 1 xmacc

Bapmuant 2 Mmonynb

Bapmuant 3 xonTeitHep

3ananuel9:

C MexaHM3MOM BUPTYalbHBIX METOIOB CBA3BIBAIOTCS MOHATUS

(OtBet cumnTaeTcs BEpHBIM, €CIIM OTMEUEHBI BCE ITPABUIIHHBIE BAPHAHTHI OTBETOB.)
BapuanT 1 nHKancynsammm

BapmuanTt 2 nomudormnsma

Bapuanr 3 nonmumopgusma

3ananue20:
K nporpammusim ssemenTam si3pika DELPHI ciienyer otHecTn



(OtBer cunTaeTcst BEpHBIM, €CJIM OTMEUEHBI BCE NPABUIIbHBIC BAPHAHTHI OTBETOB.)
Bapuanr 1 metku

BapuanT 2 xnaccsl

BapuanT 3 Tunst

3amanne:21

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

(OTMeTbTE OAMH NMPAaBUIIBEHBII BapUaHT OTBETA. )

Bapmnanr 1 crek

BapuanT 2 monyns

BapuanT 3 xoHTeliHep

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

TecTupoBanue (5 cemectp)

3ananuel:

Meto/1bl, KOTOpBIE MO3BOJISIIOT BEIUUCISTH 3HAYCHHUSI MAaTEMaTH4ECKUX (YHKINH, COAEPIKHUT KI1acc
(OrmeTbTE OMH NMPAaBUIIBHBIN BapHaHT OTBETA. )

Bapuant 1 Math

Bapmuant 2 Object

BapuanT 3 Scop

Bananue?:

Ecnu Metos He BO3BpalllaeT HUKAKOTO 3HAUEHHMs, HEOOXOAMMO yKa3aTh THUII
(Ot™MeTbTE OMH MPABUIIBHBIN BapHAHT OTBETA.)

Bapuanr 1 void

Bapwuanr 2 self

Bapmuanr 3 parent

Baganue3l:

Oneparop nepenaun ynpasiaeHuss DELPHI Hocut Ha3zBaHue
(OrmeTbTE OAMH NMPaBUIIEHBIN BapHaHT OTBETA. )

BapuanT 1 return

Bapwuanr 2 depend

Bapuanr 3 continue

3amanued:

Hcnonb30BaHne HECKOJILKUX METOJIOB C OHUM U TeM K€ UMEHEM, HO Pa3IMYHBIMH TUIIAMHU U KOJMYECTBOM NapaMeTpOB
Ha3bIBAETCS

(OT™MeTbTE OMH ITPABUIIBHBIN BAPHAHT OTBETA.)

BapuanT 1 neperpyskoi MeTo10B

BapuanT 2 umruinkauuein MeTo10B

BapuanT 3 nukiorpaMMoi METOA0B

3aganues:

CooTHolIeHNE MEX/Ty WICHAMH IOCIIEI0BATEILHOCTH, B KOTOPOM KaX/IbIi CIIEAYIOIIHMH YJIeH BBIPAXKAECTCS yepe3
HECKOJIBKO MPEIBIAYIINX, HOCUT Ha3BaHUE

(Ot™meThTE OMH MPABUIIBHBIN BapHAHT OTBETA.)

Bapuant 1 nerepmuHHpOBaHHOE

Bapmant 2 pekyppeHTHOE

BapuaHT 3 nMIIMKannoHHOE

3ananue6:

MecTto xpaHeHHs TOYEK BO3BpaTa Ha3bIBAETCS
(OrmeTbTE OAMH NMPAaBUIIEHBII BapHaHT OTBETA. )
Bapmuanrt 1 crekom Bo3Bparta

BapuanTt 2 crekoM 3HaueHHI

BapmaHT 3 cTekoM BEI30BOB



3ananue’7:

OOBEKT, FeHePUPYIOLIHI HHPOPMALIUIO O "HEOOBIYHOM MPOrPAMMHOM MPOUCIIECTBHU", HOCUT HA3BaHUC
(OT™MeTbTE OIMH MPAaBHILHBIA BApUAHT OTBETA. )

BapuanT 1 uckmouenue

BapuanT 2 TepMuHan

BapuanT 3 xoHTeliHep

3amannes:

Ecnu monb3oBaTens BBEJ BMECTO YHCIIA CTPOKY, TO BOSHUKAET
(OT™MeThTE OJTMH MPABUIIBHBII BAPHAHT OTBETA.)

BapwuanTt 1 ommboyHast cutyarus

BapwuanT 2 ommbka B mporpamme

BapuaHT 3 uCKIIIOYUTEIbHAS CUTYAIIHS

3amanne9:

B DELPHI uckmrouenus npeacTaBisitoTcst
(Ot™meThTE OVH MPAaBUIBHBIN BapHAHT OTBETA.)
BapuanTt 1 meTogamu

BapuanT 2 xnaccamu

Bapuant 3 o0bekTaMu

3aganuel0:

JIro0oli K0/, KOTOPBIH AOKEH OBITh 0053aTEIBHO BBINIOJIHEH MIPU BBIX0JE U3 OJIoKa try, moMeraercsi B 6JI0K
(Ot™meTbTE OMH NPaBUIBHBIM BapuaHT OTBETA.)

Bapmuanr 1 return

Bapwuanr 2 catch

Bapmuanr 3 finally

Baganuel 1:

Omneparop checked MoxxeT mpoBepsTH

(OtBer cunTaeTcst BEpHBIM, €CJIM OTMEUEHBI BCE MPABUIIBHBIC BAPHAHTHI OTBETOB. )
Bapuanr 1 0110k HHCTpYKIMH

BapuaHT 2 KOHKPETHOE BBIpa)KEHUE

BapmnanTt 3 meton co3nanus Kiacca

3aganuel2:

MOKHO I OIWH try-OJI0K BJIOXHTH B IPYTOH?
(OrmeTbTE OMH NMPaBUIIBHBIN BapHaHT OTBETA. )
BapuanT 1 Her, Henb3s

BapuanT 2 Tonbko B Tene System

BapuanT 3 na, MoxHO

3ananuel 3:

OyHKIMOHAIBHBIN 3JIEMEHT KJIacca, KOTOPBII peanu3yeT BEIYUCICHUS], HOCUT Ha3BaHUE
(OT™MeThTE OMH MTPABUIIBHBIN BApHAHT OTBETA.)

Bapmuanrt 1 meton

BapuanT 2 mapxkep

BapuanT 3 cBoiicTBO

Bananuel4:

[leperpy3ka MeTOJ0B SBJIIETCS IPOSIBICHUEM
(OT™MeThTE OJMH MPABHUIBHEIN BAPHAHT OTBETA.)
Bapmuant 1 unkancynsamuu

BapuanT 2 nonumopduzma

BapuanT 3 umrkanun

3amaunels5:

B kakoit pekypcun MeTo/ BBI3BIBAaET ce0s B KaUeCTBE BCIIOMOTATEIBHOTO Yepe3 APYroil BCIIOMOTaTeNbHBIA MeTOA?
(OtMmeTpTE OOVMH MPaBUIBHBIA BapHaHT OTBETA.)

BapuanT 1 B auHamMuyeckoit

Bapuanrt 2 B kocBeHHOHI

Bapuanrt 3 B craTHueckoi



3ananuel 6:

OOBEKT, FeHePUPYIOLIHI HHPOPMALIUIO O "HEOOBIYHOM MPOrPAMMHOM MPOUCIIECTBHU", HOCUT HA3BaHUC
(OT™MeTbTE OIMH MPAaBHILHBIA BApUAHT OTBETA. )

BapuanT 1 uckmouenue

BapuanT 2 TepMuHan

BapuanT 3 xoHTeliHep

Bamaunel 7:

K ucki1rounTensHbIM CUTYaIUsAM clelyeT OTHECTU

(OtBer cunTaeTcst BEpHBIM, €CJIM OTMEUEHBI BCE MPABUIIbHBIC BADUAHTHI OTBETOB. )
BapuanTt 1 BBoJ nonb30BaTeeM BMECTO YHUCHIA CTPOKH

BapuaHT 2 HexXBaTKy AOCTYIHON MaMsATH

BapuaHT 3 nonbITKy OTKPBITH HECYLIECTBYIOMINI (haiin

Samannel 8:

B kaxom mpocTpaHCTBE UMEH ompeeieH kiacc Exception?
(Ot™meThTE OVH MPAaBUIBHBIN BapHAHT OTBETA.)

BapuanT 1 Detect

Bapuant 2 Main

Bapmuanrt 3 System

3aganuel9:

VYnpaenenue o6padotkoii nckimouenuii B DELPHI ocHOBBIBaeTCs Ha HCIIOJIB30BaHUH OllEpaTOpa
(Ot™MeTbTE OMH MPABUIIBHBIN BapHAHT OTBETA.)

BapmnanT 1 get

Bapuanrt 2 try

Bapmuanr 3 break

Bananne20:

Kaxkas dopma onepatopa unchecked mo3BomnsieT ”THOPUPOBATH IEPETIOTHEHUE AJIS 33JAHHOTO BBIPKEHHUSA?
(OtmeTbTE OMH NMPAaBUIIBHBIN BapHaHT OTBETA. )

Bapuast 1 KoHCTpyKTHBHas

Bapmuanr 2 oneparopHas

Bapuant 3 MmonynbHas

3amanue2l:

K cocraBnsronimM 9acTsaM CIUCKa ITapaMeTpoB METOIa CIIEAYET OTHECTH

(OtBet cunTaeTcs BEpHBIM, €CIIM OTMECUCHBI BCE TIPAaBIIIBHBIC BAPHAHTHI OTBETOB.)
BapuanT 1 THn naHHbIX

BapuanT 2 meton

Bapwuanr 3 unenrudukatop

3aganune2?:

[Ipu nepenade mapameTpa 1o 3HAYCHUIO METOJ MTOJTydaeT
(OT™MeThTE OMH MTPABUIIBHBIN BApHAHT OTBETA.)
Bapmuanrt 1 perunku napameTpos

BapuasT 2 Mogynu napameTpoB

BapuanT 3 xonuu nmapamMeTpoB

Bananne23:

JUis reHepany UCKITIOUEHHS IPOrPaMMHUCTOM HCIIOIb3YETCsl ONEPaTop
(OrmeTbTE OAMH NMPAaBUIIEHBII BapHaHT OTBETA. )

Bapuanr 1 depend

BapmuanT 2 throw

Bapwuanr 3 conclude

IIpaBuibnbie 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-

2,21-1,22-2 23-1
4.2. OueHOYHBIE CPEICTBA MPOMEXKYTOUHOI aTTeCTAlNU

ITo mucrumnHe MpeaycMOTpeH DK3aMeH. DK3aMeH MPOXOIUT Mo OwieraM. B kakaoMm OwieTe OAMH TEOPETHUECKHA
BOTIPOC M OJHO IIPAKTHYECKOE 3aJaHWe. JK3aMEH INPOBOAWTCS B YCTHOM / NMHUCBMEHHOW M KOMITBIOTEpHOU (opme.
OueHuBaeTcsl BIaJACHHE MaTepualoM, €ro CHCTEMHOE OCBOCHHE, CIIOCOOHOCTb NMPUMEHSTh HYXXHBIE 3HAHWS, HaBBIKU U

YMEHU IPU aHAJIU3C HpO6J’I€MHLIX CI/ITyaIII/Iﬁ 1 pCHICHUU NPAKTUICCKUX SaﬂaHHﬁ.



4.2.1. YcTHBIH OTBeT

4.2.1.1. Tlopsaaok npoBeaeHuUsl.

ITpomexyTouHass arrecTanysi HaleleHAa Ha KOMIUICKCHYIO MPOBEPKY OCBOCHHS AMCHUILUTHHBEL OOydarommuiics
moiy4yaeT Bompoc(bl)/3amaHue(s) W BpeMs Ha TOATOTOBKY. I[IpoMexyTouHas aTTecTamisl IPOBOIWTCS B YCTHOM,
MIICBMEHHON M KOMIBIOTEpHOI (popme. OmeHnBaeTCs BIaJEHUE MAaTEPHAIOM, €70 CHCTEMHOE OCBOECHHE, CIIOCOOHOCTD
MIPUMEHSATH Hy KHBIC 3HAHUSI, HABBIKHM ¥ YMEHHS IIPH aHAJM3€ NPOOJICMHBIX CUTYyallli ¥ PEIICHUH NPaKTHICCKUX 3aJaHni.

4.2.1.2. Kpurepuu oneHuBaHus.

KPUTEPUN IJIA ATTECTALIMU B ®OPME 5K3AMEHA

OneHka «OTJIHYHO» CTABUTCH, ecad O0ydawoluiics MPOAEMOHCTPHUPOBAN BCECTOPOHHEE, CUCTEMAaTHUYECKOe U
riy0okoe 3HaHWE Y4eOHO-IPOrPaMMHOrO Marepualia, yMEHHE CBOOOJHO BBINOJHATH 3aJaHHs, MPeTyCMOTPEHHBIC
IIPOrpaMMOii, YCBOUJI OCHOBHYIO JIUTEpPATypy U 3HAKOM C JONOJHHUTEIBHOI InTepaTypoil, pekoMEeHI0BaHHOM MporpaMMon
JMCUUIUIMHBI, YCBOWJI B3aMMOCBSI3b OCHOBHBIX MOHSATHH JUCHHMIUIMHBI B MX 3HAU€HHWHU Uil mpuoOperaeMoi npodeccun,
MIPOSIBAJI TBOPYECKUE CIOCOOHOCTH B IOHIMAaHHH, U3JI0KEHUHU M MCIIOIb30BaHNH y4eOHO-TIPOIrPaMMHOTO MaTepHaa.

OneHka «X0poLIo» CTABUTCS, eCJIM 00y4aloLuiics TpoAeMOHCTPUPOBAT HOJIHOE 3HAHUE y4eOHO-TIPOrPaMMHOTO
MaTeprana, YCMEIIHO BBINOJHWI MPEAYCMOTPEHHBIE TNPOTpaMMON 3aJaHWs, YCBOWJ OCHOBHYIO JIUTEPaTypy,
PEKOMEHIIOBaHHYIO NTPOTPAMMON ANCIMIUIMHEL, TTOKa3all CHCTEMAaTHIECKNI XapaKTep 3HAaHWH MO IUCLIUILIMHE U CIIOCO0eH
K WX CaMOCTOSTEIIFHOMY IOIIOJIHEHHIO W OOHOBJIIGHHIO B XOJ€ NalbHeHmed ydeOHOW paboTel M mpodeccrHoHaTsHON
JEATETbHOCTH.

OneHka «yIOBJECTBOPHUTEIbHO» CTABHUTCH, €CJM O0y4alomuicss MPOAEMOHCTPUPOBAI 3HAHHE OCHOBHOIO
y4eOHO-MIPOrPAaMMHOT0 MaTepuajia B 00beMe, HEOOXOAUMOM JUIs JajbHEHINeH ydueObl M MPEACTOSAIICH pPabOTHl MO
npodeccuu, CrpaBUiCS C BBIMOJHEHUEM 3aJlaHU, MPEIyCMOTPEHHBIX MPOrPaMMOM, 3HAKOM C OCHOBHOH JIMTEpaTypow,
PEKOMEHJOBAaHHON MNPOTpaMMOM MUCIMIUIMHBL, TOMYCTHUJI MOTPEIIHOCTH B OTBETE HAa HSK3aMEHEe M IPU BBINOJIHEHUH
9K3aMCHAIIMOHHBIX 3a/laHMH, HO o0JlazaeT HEOOXOMMMBIMH 3HAaHMSAMHU JUIi HMX YCTPAaHEHUs NOJ PYKOBOJCTBOM
IIPEroAaBaTeIs.

OueHka «HeyJIO0BJIETBOPHTEJIBHO» CTABHMTCS, €CJIM O00YyYalOUIUiCs MPOJEMOHCTPUPOBAT 3HAHHE OCHOBHOTO
y4eOHO-TIpOrpaMMHOTO MaTepuana B 00beMe, HeOOXOAMMOM Ul JalbHEeHIIed ydeObl W mpexacrosimieid paboTsl 1O
npodeccuu, CIpaBHiCS C BBIOJHEHHEM 3a/laHUi, MPEAyCMOTPEHHBIX NPOTPaMMOM, 3HAaKOM C OCHOBHOH JHTEpaTypoH,
PEKOMEHIIOBAaHHONH MPOTPaMMOM JUCHUIUIMHBI, JOMYCTHJI HMOTPENIHOCTH B OTBETE HAa 3K3aMEHE W IPH BBINOIHCHHUH
9K3aMCHAIlMOHHBIX 3a/JaHWH, HO o0NazaeT HEOOXOJMMBIMH 3HAaHHAMH [UII WX YCTPAaHEHUs MOJ PYKOBOJCTBOM
IpernoiaBaTes.
4.2.1.3. OueHo4yHbIe CpeACcTBA.

Bonpocs! 1J1s1 yCTHOr0 MJIM NHCHMEHHOT0 0TBETA HA 3K3aMeH
1. Cuctema nporpamMmupoBanus DELPHI.
2. CTpyKTypa IporpamMMel, 3JIeMEHTHI si3bika (andapur). [IoHATHE THTIA JaHHBIX.
3. Onepauuu (apudmerndeckue, joruueckue) Ha tunax. Crannaptaeie GyHKIMH. BoipaxxeHus.
4. Ipouetypsl KOHCOJIHLHOTO BBOJIA M BBIBO/IA, YIIPABICHNE BBOAOM-BBIBOJOM. Omeparop
npucsanBanus. COBMECTHMOCTD
T10 TIPHCBAaUBAHUIO.
5. YcnosHslit oneparop. OnepaTtop MHOXKECTBEHHOTO BETBIICHUS (BBIOOPA).
6. L{MKIIBL: ¢ IpeayclioBHEM, C ITOCTYCIOBUEM, C TAPAMETPOM.
7. CTpyKTYypUpOBaHHbIE TUIIBI JaHHbIX. JIMHEelHbIe MaccuBbl. [Ipumepsl 3a1ad.
8. CTpyKTypHpOBaHHbIE THUIIBI JaHHBIX. J|ByMepHBIE MaccUBEIL. [Ipumeps! 3agay.
9. AITOpUTMBI TIOMCKA B MacCHBeE.
10. ATropuTMBI COPTHPOBKH MAaCCHUBOB.
11. KoMOuHMpOBaHHBIHM THI JaHHBIX (3anucH). OnepaTop MpHUCOeANHEHHS. 3allUCH C BapHaHTaMHU.
IIporpammupoBanue
THUIIOBBIX aJITOPUTMOB 00pabOTKHM 3amncei.
12. IoanporpaMmsl. OCHOBHBIE CTIOCOOB! TIepeady MapaMeTpoB B IOIPOrpaMMy, UX CPaBHEHHE.
13. TToamporpammel. O61acTh BUARMOCTH. JIOKadbHEIC U TI100abHBIC HICHTH(DUKATOPEL.
14. PexypcuBHbIe ioanporpamMmsl. O0IacTh UCIOIH30BaHUS.
15. Mogyns. Obmas ctpykTypa Moyiast. KOMIHISIus 1 OAKIIOUYEHNE MOTYJIA.
16. Yka3zarenu u 1uHaMu4eckas namsth. JJuHaMudeckue NepeMeHHBIE.
17. CBs3aHHBIE CITUCKH.
18. Ouepenu. Crekn.
19. @aiinossie Tunbl. OOITHE TPOTIETYPHI IS pabOTHI ¢ daiinamu. KoMmoHeHTHbIE
(TUnIU3UpOBaHHEIE) (BaIIbL.
20. TekcroBble daiiibl. TeKCT-OpUEHTUPOBAHHBIE MPOLIEAYPHI U QYHKIMH. TUIOBbBIE 3a1a4H.
21. TIpsiMoii u mOCIeNOBaTENBHBIN AOCTYN K KOMIOHeHTaM (aiina. [Iporemypbl U GyHKIIMU, OPUESHTHPOBAHHBIE Ha
NIPSIMOM JTOCTYT K KOMIIOHEHTaM (aiiia.
22. Iounck B TUMU3MpoBaHHEIX (aiax. CopTrpoBKa (aiiiioB (Ha NpUMepe OJJHOTO U3 METOOB).
23. TunusupoBaHHbIe (aiiibl. Dailiiel 3anuceil. TUIIOBBIE aNrOpUTMBI 00PaOOTKH.
24. Crangaptaeiii Moxtyb Graph. OcCHOBHBIE IPOLIEYPHI U QYHKINH.
25. Crangaptaeiit Moty Graph. CoxpaHeHue U Bbljada H300paKeHHH Ha 3KpaH.



26. OCHOBHBIE TIOHATHS 00BEKTHO-OPHUEHTHPOBAHHOTO TPOTPAMMHUPOBAHUSI.
4.2.2. lIpakTHYeckoe 3a1aHue

4.2.2.1. Tlopsaaok npoBeaeHuUsl.

[TpakTHdeckne HaBBIKM MPOBEPSIOTCS ITyTEM BBIMOJHEHUS OOYJAIOMIMMUCSA MPAKTHYECKHX 33JaHUH B YCIIOBHUSX,
MOJTHOCTBIO HWJIM YaCTHYHO NPHONMKEHHBIX K YCIOBUSM TNpogeccHoHambHOW nesitenpHOCTH. IIpoBepsiercst 3HaHUE
TEOPETHYECKOTO MaTepraa, HeoOXoAUMOe I MPAaBIIBHOTO COBEPIICHUSI HEOOXOANMBIX NEHCTBHN, YMEHHE BBICTPOWTH
MIOCJIEI0BATENILHOCTD JICHCTBUIL, IPAKTUYECKOE BIaJIcHHE MPUEMAaMU M METOJJAMH PELICHUS MTPOPEeCCHOHATIBHBIX 3a/1a4.

4.2.2.2. Kpurepun oneHUBaHUSA

OneHKa «OTJIMYHO» CTABUTCS, €CJIM 00YYAIOIIMIACS TPOIEMOHCTPUPOBAJ BBICOKUI YPOBEHb OCBOCHHS HABBIKOB,
JOCTATOYHBIN JUIsl YCIIEIIHOTO PEeIeHNUs 3a4a4 MPopeCcCHOHATBLHOM A TeIbHOCTH.

OneHka «X0pomo» CTABUTCS, €CJIH 00y4alomuiics: IPOJIEMOHCTPUPOBA XOPOLIMH YPOBEHb OCBOCHHS HABBIKOB,
JOCTaTOYHBIN JUIsl pelieHns 0oJIbIIeH YacTy 3a1a4 NpoecCUOHATIBHON e TEIbHOCTH.

OueHka «yIOBJETBOPHUTEJIbHO» CTABUTCH, €CJAM O0yYaroIIMiicA MPOJEMOHCTPUPOBAT YAOBIETBOPUTEIbHBIM
YPOBEHb OCBOCHUSI HABBIKOB, TOCTATOYHBIN AT PELICHHUS OTACIBbHBIX 3aa4 MPO(ECCHOHANBHOMN NeITEIFHOCTH.

Ouenka «HEeyI0BJETBOPUTEIbHO» CTaBUTCH, ecJIu o0yyarommiics IIPOJIEMOHCTPUPOBAII
HEYZOBICTBOPUTEIBHBII yPOBEHb OCBOCHHUS HAaBBIKOB, HEIOCTATOYHBIA M pEIIEHWA 3a7ad4 MpodeccroHaNIbHON
JEATETbHOCTH.

4.2.2.3. Conep:xaHue OLlEHOYHOI0 CPeACTBA
3anaua 1
Hanummre KOHCOJNIBHYIO IpOrpamMMmy, B KOTOPYIO MOJb30BaTeNb BBOAUT C KIaBHATYyphl JBa 4ucia. A mporpaMma
CpaBHHMBAET J[Ba BBE/ICHHBIX YKCJIa ¥ BEIBOJUT Ha KOHCOJIb pE3yJIbTaT CpaBHEHUs (J1Ba YUCIIa PaBHbI, IEPBOE YUCIIO OO0JIbIIE
BTOPOTO WJIM TIEPBOE YHUCIIO MEHBIIIE BTOPOrO).
3agaua 2
HammmmTe KOHCOMBHYIO IPOrpaMMy, B KOTOPYIO ITOJI30BAaTENb BBOAUT C KJIABHATYpPhI YUci0. Ecin 4nucino ogHOBpeMEHHO
6ompme 5 u mensie 10, To mporpamma BeBomuT "Umcno Oombmre 5 w menpme 10". MHade mporpamMma BEIBOIHT
coobmenne "HeusBecTHOE Yncio'.
3agada 3
HammmmTe KOHCONBHYIO IIPOrpaMMy, B KOTOPYIO ITOJIb30BATENb BBOAMT C KIaBHATypsl uucio. Ecnn umcno aubo pasHoO 5,
6o paBHO 10, To mporpamma BeBoAMT "Uucno mudo paBHO 5, mubo paBHO 10". MHaue mporpaMMa BEIBOJUT COOOIICHHE
"HeusBecTHoe uncio".
3agaua 4
B Ganxe B 3aBUCHMOCTH OT CyMMBI BKJIaJla HAUMCIIAEMBIH IPOLEHT M0 BKJIATY MOXET OTIM4YaThcs. Hamumure KOHCOIbHYIO
IIporpamMMmy, B KOTOpPYIO IOJb30BaTeNb BBOJUT CyMMy Bkiaaa. Eciu cymma Bkiaga mesbuie 100, To Hauncngercs 5%.
Ecnu cymma Binaga ot 100 go 200, To Hauucnserca 7%. Eciu cymma Bkiana 6onbire 200, o Hauuncnsercs 10%. B xonie
IIporpamMmMa J0JDKHA BEIBOJAUTE CYMMY BKJIaJIa C HAUHCIEHHBIMHU NPOLICHTaMHU.

Bagada 5

W3mennm npenpiayniyo 3agauy. Jlomyctum, 6aHK NepHOANYECKH HAUNCISET 0 BCEM BKJIaJaM KpOMe IIPOIEHTOB OOHYCHI.
W, nomryctuM, ceifuac 6aHK peIImI JOHAYHCINTh 110 BCEM BKJIagaM 15 eMHMIl BHE 3aBUCUMOCTH OT X CyMMBI. M3MeHuTe
IIpOrpamMMy TakHM 00pa3oM, 4ToOBI K (pUHATIBHON CyMe JOUNCISUTUCH OOHYCEHI.

3agauda 6

HammmmTe KOHCONBHYIO IpPOTpaMMy, KOTOpash BBIBOJWT IIOJIB30BATENIO cooOmieHne "BBeanTe HOMep omepanuu:
1.Cnoxenne 2.Brruntanue 3.YMHOxeHHe". PamoMm ¢ Ha3BaHHMEM KaIOW omepalyy yKa3aH ee HOMEp, Halpumep,
orepanys BeIYUTaHUS UMeeT HoMmep 2. IIycTh monp30BaTeNlb BBOJUT B IPOrpaMMy HOMEP ONEpaIfy, U B 3aBUCUMOCTH OT
HOMepa OIlepanyy NporpaMMa BEIBOJUT €My Ha3BaHHUE OIIEPAITUH.

3agaua 7

W3menute mpensiayinyto nporpaMMy. [IycTe monp3oBaTens KpoMe HOMEpa Onepaliyi BBOAUT ABA YHCIA, U B 3aBHCHUMOCTH
OT HOMEpa Olepaluy C BBEJCHHBIMHM YHCIAMH BBIIIOJHSIOTCS ONpEJeNICHHbIE AeHCTBUS (HanpuUMep, IIpu BBOJE 4yHcia 3
YHCIIa YMHOXKAIOTCs ). Pe3ynbrar onepanuy BEIBOAUTHCS HA KOHCOJIb.

Bagauda 8

3a Kaxabpli Mecsl OaHK HAYMCIIAeT K CyMMe BKJaza 7% OT cyMMbl. Hanwmmre KOHCOJBHYIO HPOTpamMMy, B KOTOPYIO
MI0JIb30BaTENIb BBOAUT CyMMY BKJIaJa M KOJMYECTBO MecCsleB. A OaHK BBIYHCIIET KOHEYHYIO CyMMY BKJaJa C Y4e€TOM
HAYMCIICHUS ITPOLIEHTOB 32 KXKIBIA MecsI.

Jis BBIYHCTICHNS CYMMBI C Y9€TOM MPOIIEHTOB MCHOIB3yiTe UK for. [l BBoIa CyMMBI BKJIa[a HCIIOIB3YHTE BRIPAXKCHIE
Convert.ToDecimal(Console.ReadLine()) (cymma Bkinana Oyaer npeacrasists Tl decimal).

3amaya 9

3a Kaxapli Mecsn 0aHK HAa4MCIIEeT K CyMMe BKiIaaa 7% oT cymMMmbl. HamumuTe KOHCONBHYIO NMPOTpamMMmy, B KOTOPYIO
IIOJIF30BaTENh BBOAWUT CYMMY BKJIaJa W KOJMYECTBO MecAleB. A OaHK BBIYUCISET KOHEYHYIO CyMMY BKJaJa C Y4eTOM
HAYHCIICHUS TPOLIEHTOB 32 KaXKIBII MECSI.

Jnst BBIYMCIICHUS CyMMBI C Y4eTOM IIPOLEHTOB Hcroib3ydTe Iuka while. J[i1s BBoja cyMMBI BKJajga HCIOJIB3YHTE
BeipaxkeHne Convert.ToDecimal(Console.ReadLine()) (cymma Bkinaga Oynet npeactasisite Tun decimal).

3amaua 10

HanmmmTe nporpaMMy, KOTOpast BBIBOJHUT Ha KOHCOJIb TAOJIHILy YMHOXEHUS

3anmaua 11



Hammmute nporpaMmy, B KOTOPYIO NOJb30BATENb BBOAMT /BA YHCIIA W BBIBOAWT PE3yibTaT WX yMHOXeHHA. IIpm sTom
IporpamMMa J0JDKHBI 3alpallIMBaTh y MOIb30BATEINS BBOJ YHCEI, TOKAa 00a BBOJMMBIX YHCIa HE OKaXKyTCs B Auamnazone ot 0
o 10. Ecu BBeneHHBIE ynciia okaxyTces Oonbine 10 wim menbme 0, TO mporpaMMa JOJIKHA BBIBECTH ITOJIH30BATEIIO O
TOM, YTO BBEACHHBIEC YHCJIA HEJOMYCTHMBI, H ITOBTOPHO 3alPOCHTh Y IONB30BATElNsl BBOJ IBYX uucel. Eciaym BBeAeHHbIE
qHcIa MpUHAIeKaT quana3zony ot 0 1o 10, To mporpaMma BEIBOJUT Pe3yIbTaT yMHOKEHHUS.

Jis opraHm3anyy BBOJIA YUCEI HCITONB3yHTe OeckoHewHbIH ki while n onepaTop break.

11. ITocTpouTh cUCTEMY KJIACCOB IJIsl ONMUCAHUS IUIOCKUX T€OMETPHYECKUX (QUIYyp: Kpyra, KBajapaTa, IpsIMOYTOJbHHKA.
[IpexycMoTpeTh METOMBI AJIsl CO3/aHUSI OOBEKTOB, MEpPEMEIIEHHsT Ha IUIOCKOCTH, U3MEHEHHsl pa3MepoB M MOBOPOTa Ha
3alaHHBIN YTOJL

12. IlocTpouth ommcaHue Kiacca, cojepiaiiero uH@opmanuio 0 HOYTOBOM ajpece opraHusanmu. IIpemxycmorpersb
BO3MOXKHOCTb Pa3JIeJIbHOTO M3MEHEHHUS COCTaBHBIX YacTeil afgpeca, CO3/IaHus U YHUUYTOXKEHHSI OOBEKTOB 3TOT'0 Kilacca.

13. CocTaBuTh OmMMCaHME Kiacca JUisl MPEICTABICHUSI KOMIUIEKCHBIX YHCENl C BOBMOYKHOCTBIO 33JaHHs BEIIECTBEHHOH M
MHHUMOH 4acTell kak umciaamu TunoB double, Tak u memsiMu gncinamMu. OOecIeYUTh BBHITOTHEHUE ONEpAIfid CI0KEHUS,
BBIYUTaHNS U YMHOKEHHS KOMIUIEKCHBIX YHCEL.

14. CoctaBuTh OIMUCaHKe Kiacca it paboThl C IEMHBIMA CITUCKaMH CTPOK (CTPOKH IMPOU3BOIBHOM JJIMHEI) C OIEpalsIMU
BKIIOUCHHS B CIIHCOK, yJAJCHMS W3 CHHCKA 3JEMCHTA C 33JaHHBIM 3HAUYCHHWEM IAHHOTO, yJAalleHWUS BCETO CIHCKA HIH
KOHIIA CIIFCKa, HAYMHAA C 33JaHHOTO JIEMEHTA.

15. CocraBuTh oOmIHMcaHWE Kiacca U1 OOBEKTOB-BEKTOPOB, 33/JaBACMBIX KOOPAWHATAMH KOHIIOB B TPEXMEPHOM
npocrpancTBe. OOeceunTs Onepanny CIOXKEHUS U BBIYUTAaHHS BEKTOPOB C IOJYYEHHEM HOBOTO BEKTOpa (CYMMBI HIIH
Pa3HOCTH), BBIYUCIICHUS CKAJIIPHOTO NMPOU3BEICHNUS ABYX BEKTOPOB, JJIUHBI BEKTOPa, KOCHHYCA YIIa MEXy BEKTOpaMH.
16. CocTaBuTh OnMcaHHue Kiacca MPsIMOYT'OJILHUKOB CO CTOPOHAMHU, MapajuielbHBIMH OCsM KoopauHat. [IpemxycMorpersb
BO3MOXXHOCTb MHNEPEMCIICHUA MNPSAMOYTOJIbHUKOB Ha IIJIOCKOCTH, HU3MCHCHHA PasMCEPOB, MOCTPOCHUSA HAWMMCHBIICTO
NpAMOYTOJIbHUKA, COACpKAIICro ABa 3aJaHHBIX MPAMOYTOJIbHUKA, W MPAMOYTOJIbHUKA, SABJIAIOIICTOCI 061116171 HaCTbIO
(mepeceyeHNEM) IBYX NPSAMOYTOIBHUKOB.

17. CocTaBuTh ONHMCaHHWE Kiacca OIS ONpPEIETICHUs OJHOMEPHBIX MAacCHBOB IIEJbIX ducen (BekTopoB). [Ipemycmorperh
BO3MOXKHOCTh OOpAIeHHsI K OTAEIFHOMY 3JIEMEHTY MacCHBa ¢ KOHTPOJIEM BBIXOJA 33 MPEAENbl HHIEKCOB, BO3SMOXKHOCTD
3aJaHusl IPOU3BOJIBHBIX TPAHUII HHAEKCOB IIPH CO3/1aHUN 00BEKTa M BBIIOJIHCHHUS ONEPAIM MTOIEMEHTHOTO CIOXKEHHS U
BBIYMTaHNS MacCHBOB C OJIMHAKOBBIMY I'DaHNIIAMHU MHIECKCOB, YMHOXKEHHS 1 JCICHHUS BCEX 3JIEMEHTOB MaccHBa Ha CKaJlsp,
neyaTy (BbIBOJIA HA SKPaH) HJIEMEHTOB MAaCCHBA 110 HHIEKCAM M BCETO MacCHBA.

18. CocraBuTh ONMCcaHUe Kiacca JUis OIpeeNIeHHs] OAHOMEPHBIX MAaCCUBOB CTPOK (PUKCUPOBAHHOM JJTHHBIL.
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Tpunoorcenue 3
K paboueli npozpamme OUCYUNTUHBL (MOOYIs)
b1.B.JIB.03.01 Ilpoepammuposanue na JJEJIDU

Ilepeyenb HH(OPMALIMOHHBIX TEXHOJIOIMii, HCNIOJb3YeMbIX /ISl OCBOCHHMS AUCHUILIMHBI (MOAYJIS), BKJIIOYAs
nepeyeHb MPOrpaMMHOro odecnevyeHust 1 HHYOPMALMOHHBIX CIPABOYHBIX CHCTEM

Hamnpasienue noarorosku: 09.03.03 - [Npuknagnas nadopmarnka

Ipoduine noarorosku: [IpuknanHas nHGopMaTHKa B IKOHOMHKE
KBanu¢ukauus BbITyCKHUKA: OaKanaBp

®dopma o0ydeHHS: 3a09HOE

S3pIK 0OyUeHus: pycckuit

T'on Hawana oOydeHus mo obpa3oBaTensHON Mporpamme: 2021

OcBoeHHE OUCHUIUIMHBI (MOIYIS) MpPEIIoiaraeT HCIONb30BaHME CIEIYIOIIETO MPOrPaMMHOTO OOeCHeUeHHS U
nH(pOPMAIMOHHO-CIIPABOYHBIX CUCTEM:
Office Professional Plus 2010
GIMP
Inkscape
Notepad ++
Python
Lazarus
OnektponHas 6ubaroTeuHas cucrema «ZNANIUM.COM»
OnekTpoHHas 6ubaroTeuHas cucrema M3narenscTa «JIaHb»
OnexTpoHHas 6ubaroTedHas cucreMa «KOHCYJIbTaHT CTy/IEHTa



