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CopepixkaHue

1. NMepeyeHb NAaHUPYEMbIX PE3yNbTaToB OBy4YeHUA MO AUCUMAANHE (MOAYAID), COOTHECEHHbIX C MAAHUPYEMbIMM
pe3ynbTaTamum ocsoeHusa OMNOM BO

2. MecTo ancumnanHel (moayna) B cTpyktype OMNOMN BO

3. O6bem AucuMNAMHbI (MOAYNS) B 3aYeTHbIX E€AMHWULAX C YKa3aHMEM KONMYECTBA 4YacoB, BblAENEHHbIX Ha
KOHTaKTHyl0 paboTy obyuyatowmxca ¢ npenogasaTenem (Mo BMAaM y4yebHbIX 3aHATUI) U Ha camoCToATeNbHYH paboty
obyyatomxca

4. CopeprKaHue aucUMnAnHbI (Moayna), CTPYKTYPUPOBaHHOE Mo Temam (pasgenam) ¢ yKasaHMem OTBEAEHHOro Ha
HUX KOIMYECTBA aKaAEeMMUYECKMX YAaCOB U BUAOB YYEOHbIX 3aHATUM

4.1. CTpyKTypa 1 TeMaTUYECKUI1 N1aH KOHTAKTHOM U caMoCToATeNbHOM paboTbl No AucunnanHe (Moaynio)

4.2. CopepxkaHue gucumnamHbl (Moayns)

5. NepeyeHb y4yebHO-meTOoaNYECKOTO ObecneyeHna AaA CaMoCTOoATeIbHOW PaboTbl 0ByyatoWmxcs no AucumnianHe
(moaysio)

6. ®oHA OLEHOYHBIX CPEACTB NO AUCLMNANHE (Moaynto)

7. NepeyeHb ANTepaTypbl, HEOOXOANMON A/1A OCBOEHMA AUCLUNAUHBI (MOAyNs)

8. MNepeyeHb pecypcoB NHPOPMALMOHHO-TENEKOMMYHUKAUMOHHOM ceTh "UHTepHeT", HeobXoAUMbIX 41 OCBOEHUA
AUCUMNAUHBI (Moayns)

9. MeToAMYeCKME YKaszaHUA 418 06y4atoLWmMXca No OCBOEHUIO AUCUUNAUHDBI (MoaynA)

10. NepeyeHb MHGOPMALLMOHHbLIX TEXHO/IOTUI, UCMONb3YEMBbIX NMPW OCYLLECTBAEHNN 06pa30BaTENIbHOIO NpoLecca no
AucUMNAnHE (MOAYAto), BKAOYAA nepeyeHb NporpammHoro obecneyeHms n MHGOPMALMOHHBIX CNPABOYHbIX CUCTEM (MpK
HeobxoanMMOoCTH)

11. OnncaHve maTepuanbHO-TEXHUYECKOW 6a3bl, HEOBXOAUMOM ANa ocyliecTBieHMA obpasoBaTe/ibHOro npoecca
no AucumnanHe (moaynio)

12. CpeacTtBa agantaumm NpenogaBaHna gUCUUnInHbl (Mogyna) K NoTpebHoCcTAM 06yYatoWwmnXca MHBAUAOB U N, C
OrpaHNYeHHbIMU BO3MOXKHOCTAMM 340POBbA

13. NMpunoxxeHune Nel. doHA OUEHOYHBIX CPeacTs

14. NpunoxkeHne Ne2. MNepeyeHb ANTEPATYPbLI, HEOOBXOANMOIM ANA OCBOEHMUA AUCLUUNAUHBI (MOgyns)

15. MpunoxkeHune Neo3. MepeyeHb WMHPOPMALMOHHBIX TEXHONOTUIM, WUCMOAb3YEMbIX O/ OCBOEHMA AUCLUMMANHDI
(moayns), BKAOYasA NnepeyeHb NPOrpammHoro obecneyeHms 1 MHGOPMaALMOHHBIX CMPABOYHbIX CUCTEM



Mporpammy auvcumnauHbl paspabotan(a)(n) goueHTt, K.H. (goueHT) YcmaHos W.T. (Kadeapa matematuku u
NPUKAaAHOM MHPOPMATUKM).

1. NepeyeHb NNaHMPYyeMbIX pe3ynbTaTtoB 06yyeHUs No AUcuUNAMHE (MOAYNI0), COOTHECEHHbIX C NAAHUPYEeMbIMU
pesynbratamu ocsoeHua OMOM BO

O6yuatowmiica, 0CBOMBLLMIA AUCUMNAMHY (MOAYNb), oMKEH 061aAaTb CneayoWmMMmM KOMNETEHLUMAMM:

Wuop PacwudposKa
KomneTeHuuu npuobpetaemoii KomneTeHUUN
MK-2 CnocobeH ocyLWwecTBAATb TECTUPOBAHNE KOMMNOHEHTOB MHGOPMALMOHHBIX CUCTEM
MnK-2.1 3HaTb TEXHO/IOTMM TECTUPOBAHMA KOMMNOHEHTOB MHPOPMALMOHHBIX CUCTEM
MK-2.2 YmeTb ocyLLecTBaATb TECTUPOBAHNE KOMMNOHEHTOB MHGOPMALMOHHbBIX CUCTEM
MNK-2.3 BnazeTb CNOCOOHOCTbIO OCYLLECTBSATL TECTUPOBAHNE KOMMNOHEHTOB MHPOPMALLMOHHbIX CUCTEM
MK-5 CnocobeH NPUMEHATb CUCTEMHbBIN NOAX0A U MaTeMATUYECKME MeToabl B dopManmnsaumm peleHmns

NPUKNa4HbIX 3a4a4, B TOM YNC/IE MHTENNEKTYA/IbHbIX

MK-5.1 3HaTb OCHOBbI CUCTEMHOIO NOAX043 N MaTeEMATUYECKMX METOA0B B d)opmanmsau,mm peweHuna
NPUKNa4HbIX 3a4a4, B TOM YNC/IE MHTENNEKTYA/IbHbIX

MK-5.2 YMeTb NpMMeHATb CMCTEMHbBIN NOAX0A U MaTeMaTUUYECKME MeToAbl B cbopmanmaau,mm peweHuna
NPUKNaAHbIX 3a4a4, B TOM YNC/NIE UHTENNEKTYA/IbHbIX

MK-5.3 Bnagetb CNoCOBHOCTbIO MPUMEHATb CUCTEMHbIA NOAXO4, W MaTemaTMyeckme MeToAbl B
bopManmsaumm pelleHns NPUKNaaHbIX 334a4, B TOM YMUCAE UHTENNEKTYabHbIX

O6yuatowmiica, 0CBOMBLLMIA AUCUUNAMHY (MOAaYNb):

JlomkeH 3HaTh:

cucreMy mnporpammupoBanus Ha [IEJIOU; mpuHIuMNB pa3paboTKH MporpamMM; TNPHHIUIB aBTOHOMHOW |
KOMIUTIEKCHOH OTJIaJKH U TECTUPOBAHUS MPOTPaMM;

OCHOBBI CHCTEMHOT'O T10JIX0/1a ¥ MaTeMaTHYECKUX METOI0B IpH nporpammuposanun Ha JJEJIDU.

JloJDKeH yMmeTh:

paszpabaTbIBaTh aNTOPUTMBI PEUISHHS] U MPOTrPaMMHPOBATh 3a/a4ll OOpaOOTKU JaHHBIX B MpPEIMETHOW 00jacTw,
pa3pabaThIBaTh MPOEKT TECTUPOBAHUS MTPOTPAMMBI;

MIPUMEHSITh METOJIBI CHCTEMHOTO TIOJIX0/Ia U MAaTeMaTHYECKUX METOOB MPH PEIICHUY MPUKIIATHBIX 3a/1a4.

Z[OJ'DKCH BJIaACTh:
HaBBIKaM# OCYIIECTBJICHUA TECTUPOBAHUS IIPOTPAMM;
HaBbIKAMHU CUCTCMHOT'O ITOAX0Aa U MATEMATHYCCKUX METOI0B B q)opManmaum/I PEUICHUA MPUKIIAIHBIX 3a/1a4.

2. MecTto aucumnauHbl (moayns) B ctpyKtype OMOM BO

[daHHas pgucumnanHa (moaynb) BKAoueHa B pasgen "B1.B.[4B.03.01 [Aucumnauubl  (moaynm)' OCHOBHOM
npodeccMoHanbHoi obpasosatenbHol nporpammbl 09.03.03 "MpuknagHas nHbopmaTtuka (MpuknagHaa nHpopmaTKa B
3KOHOMMKe)" M OTHOCMTCA K AMCUMNAMHAM Mo Bblbopy M 4acti, GopmMUpyemMoi ydyacTHMKamu o0bpa3oBaTesbHbIX
OTHOLLEHW.

OcBamBaeTca Ha 5 Kypce B 9 cemecTpe.

3. O6bem AucunnavHbl (MoAynA) B 3a4eTHbIX eAUHMLAX C YKAa3aHMEM KOJIMYecTBa 4YacoB, BbiAE/IEHHbIX Ha
KOHTaKTHYIO paboTty obyuyatowmxca ¢ npenogasatenem (No sBugam ydyebHbIX 3aHATUI) U HA camocToATeNbHYO paboTy
obyuatowmxca

O6wan TPyA0EeMKOCTb AMUCLMMIMHBI COCTaBAsAET 4 3a4eTHbIX(ble) eanHnu(bl) Ha 144 yaca(os).



KoHTakTHas pabota - 30 uaca(os), B Tom umcne nekumm - 10 yaca(os), npakTuyeckue 3aHaTMa - 0 uaca(os),
nabopatopHble paboTbl - 20 Yaca(oB), KOHTPO/Ib cCamocToATENbHOM paboTkl - 0 yaca(os).

CamocTonATenbHan paboTa - 105 yaca(os).

KoHTpoAb (3a4é€T / 3k3ameH) - 9 yaca(os).

dopma NPOMENKYTOUYHOTO KOHTPOA AUCUMMANHDBI: 9K3ameH B 9 cemecTpe.

4. CopepiKaHue gucuMnanHbl (Moayna), CTPYKTYpUpPOBaHHOE No TemMam (pasgenam) c yKasaHMem OTBeAEHHOro
Ha HUX KO/IMYeCTBa aKaZeMUYECKUX YacoB U BUAOB yUebHbIX 3aHATUIA

4.1 CTpyKTypa 1 TemaTUUecKMii N1aH KOHTaKTHOM U CaMOCTOATeIbHOM paboTbl No AucumnanHe (moaynio)

Buapbl 1 vacobl
KOHTaKTHOM paboTbl,
Cem WX TPYA0EeMKOCTb Camocro
N Pasgenbl aucumnauubl / ect (B yacax) ATeNbHa
moayna p Nexy, Npaktuu | Na6opar | A pabora
un ecKue OpHble

3aHATUA pa60'rb|

Tema 1. TexHo0rMA paboTbl B BU3Yya/ibHOW cpese
1. [nporpammunposaHma. KOMNOHEHTHaa moaenb. 9 4 0 5 25
NHTepdpencHble KOMNOHEHTbI

Tema 2. O6paboTka TabanyHOM MHbopmaumu. Npaduyeckme
2. |Bo3morKHOCTM cpeapbl Borland Delphi. O6paboTka cobbiThii. 9 2 0 5 30
MbIWb M KNaBMaTypa

Tema 3. TeXHONOrNA NPOEKTUPOBAHUA NPUIOKEHUIA.

3. . . 9 2 0 5 25
B3anmopgenctesnmammn npunoxKeHui ¢ 6asamm AaHHbIX

4 Tema 4. ConpoBoXAeHMe NPorpaMmmHOro NPoayKTa. 9 ) 0 5 25
MpoeKkTHaa neATeNbHOCTb
Utoro: 144 (M3 HUX 9 Y. KOHTPOb) 10 0 20 105

4.2 CogeprKaHue gUcuUnanHbl (moayns)

Tema 1. TexHonorua pabotbl B BU3yanbHOU cpeae nporpammupoBaHus. KomnoHeHTHaa moaenn. UHTepdeicHble
KOMMOHEHTbI

CTpykTypa npoekta B Delphi. ®alinbl npoekta, popmbl U Mmoayns. MHCNeKTop 0H6beKTOB U MHCMEKTOpP CBOMCTB
06beKTOB. Pexkum npoektuposaHua nHTepdeica. KomnoHeHT ®opma. KoMnoHeHTbl 414 BBOAA M BbIBOAA AaHHbIX: Label,
Edit, ListBox, ComboBox, CheckBox, RadioButton. KomnoHeHT Button. KomnoHeHTbl TrackBar, ScrollBar, UpDown,
DataTimerPicker.

Tema 2. ObpaboTKa TabanuHoit uHpopmauuun. Npadpuueckme BoamoxkHocTu cpeabl Borland Delphi. O6pa6oTKa
cobbiTnid. MblwWwb 1 KnaBuartypa

O6paboTka TabnmuyHon uHpopmauumn. KomnoHeHT StringGrid. 3arpyska u306paxkeHuit B KOMMOHEHT Image.
PucosaHne ¢ nomowbto cBoictB Canvas. PaboTta c ¢ainsoBolt CTPYKTYpoil Ha YpOBHE ONepaLyOHHOW CUCTEMBI: MOWCK,
KOMMpOBaHWe, NepeMmeHOBaHWe U yaaneHune dainos 1 nanok. Mblwb 1 KnaBuaTtypa. MopaAoK HACTyNAeHUS.

Tema 3. TexHONOrMA NPOEKTUPOBAHUA NPUNOKEHUIH. B3anmogencTBUAMU NPUNOKEHUI ¢ 6a3amm JaHHbIX

MocTaHoBKa 3a4auun. NocTpoeHMe 06bEKTHOM MOAENN NPUNOKEHUA. BblaeneHne TMNoBbIX cobbITUI ANA 06BEKTOB.
PaspaboTka Bu3yasbHOro MHTepoderica.Moaens Aoctyna K 6aszam AaHHbIX U3 cpeabl NporpaMmmupoBaHma. KOMNoOHeHTbI
ana pabotbl ¢ Tabanuamm n 3anpocamu. PunbTpauma faHHbIX. BU3yanbHoe oTobparkeHne aaHHbIX Ha dopme.

Tema 4. ConpoBoKaeHue NporpaMmmHOro npoaykra. lpoekTHaa AeATeNbHOCTb

MU3HEHHbIW UMKA MporpaMmHoro npogykTa. OpraHusauua nomowm: ¢ain cnpaBKW, KOHTEKCTHAA MOMOLLb.
PaspaboTka MrpoBbix M O6y4alOWMX MPUIONKEHUI B COOTBETCTBMM C WHAMBUAYaSbHbIMW 33agaHuamU. PaspaboTka
npunoXeHun. McnonbsoBaHme KomnoHeHTa Shape. MocTpoeHue rpadmkoB U guarpamm B KomnoHeHTe Chart. PaboTta ¢
TEKCTOBbIMM U TUNU3NPOBaHHbIMK palinamu. KomnoHeHT Memo. KomnoHeHTbl OpenDialog 1 SaveDialog.

5. MepeueHb yuyebHO-meTOAMUYecKOro obecneyeHus pAAA camMoCTOATENbHOW paboTbl obyuyalowmxca no
AucuunnuHe (mogynto)



CamocTonATenbHan pabota obydyalowmxca BbIMOAHAETCA MO 33a4aHUI0 WM NPU  METOAMYECKOM PYKOBOZACTBE
npenogasatensd, Ho 6e3 ero HenocpeacTBeHHOro yyactusa. CamoctosATenbHas paboTa noapasgenserca  Ha
CaMOCTOATE/NIbHYIO PaboTy Ha ayAMTOPHbBIX 3aHATUAX U Ha BHEAYAUTOPHYIO camocTonTesbHyto paboTy. CamocTonTesbHas
paboTa 06y4aloWMXCA BKAKOYAET KaK MOJIHOCTbIO CaMOCTOATE/IbHOE OCBOEHME OTAE/bHbIX TEM (pa3aenos) AUCLMMINHSI,
Tak 1 npopaboTKy Tem (pa3genoB), 0oCBaMBaeMbIXx BO BPeEMS ayAMTOPHOM paboTbl. Bo Bpema camoctosaTesibHOW paboTbl
obyvatowmecs 4YMUTalOT U KOHCNEKTUMPYIOT Y4ebHYl0, HayyHYl0 M CNpaBOYHYIO JIMTEpPaTypy, BbINOAHAOT 334aHus,
HanpaBneHHble Ha 3aKpenneHue 3HaHWI U OTPabOTKY YMEHMIN U HABbLIKOB, FOTOBATCA K TEKYLEMY U MPOMENKYTOYHOMY
KOHTPOJIO MO ANCUMNANHE.

OpraHu13aumsa caMocToATeIbHOM PaboTbl 0byYatoWMXCA pernameHTUpyeTca HOPMaATUBHBIMU LOKYMEHTaMU, y4ebHo-
METOAMYECKON NNTepaTypoit U SNEKTPOHHbIMM 06pa3oBaTeIbHbIMU PECYPCaMM, BKAKOYAA:

MopAAOK OpraHM3auMM U OCYLLECTBAEHWA obpasoBaTeslbHOW AeATEeNbHOCTM No ob6pasoBaTe/ibHbIM MPorpammam
Bbiclwero o6pa3oBaHWA — nporpammam 6akanaBpuarta, MporpamMmmam creunannTeta, Nporpammam MaruMcTpaTypbl
(yTBEPXKAEHHBIN NpUKasom MUWHUCTEPCTBA HayKM M Bbiclero obpasoBaHus Poccuiickoit deagepaumm ot 6 anpena 2021
roga Ne 245)

YctaB  depepanbHOro  rocyfapCTBEHHOTO  aBTOHOMHOrO  obpasoBaTenbHoro  yupexpeHus  "KasaHcKui
(MpuBoAKCKMIA) beaepanbHbI yHMBEpCUTET"

MpaBuna BHyTpPeHHero pacnopagka ¢enepanbHOro rocyAapCTBEHHOTO aBTOHOMHOTO  06pa3oBaTesibHOro
yuypexaeHua Bbicwero npodeccroHanbHoro obpasosaHua "KasaHckuit (MpuBoMKCKUiA) peaepanbHblii yHuBepcuTeT"

NokanbHble HopMaTHBHbIe akTbl KazaHckoro (MpuBo/mKcKoro) pegepanbHoOro yHUBepcuTeTa

6. ®DoHA OL,EHOUYHDIX CPEACTB No AUcuUnNInHe (MoAaynio)

®oHA OLEHOYHbLIX CPEACTB MO AUcuMNIMHE (MOAYAID) BK/KOYAET OLEHOYHble MaTepuainbl, HanpaBAeHHble Ha
NPOBEPKY OCBOEHWA KOMMETEHLMI, B TOM YMCAE 3HAHWIA, YMEHWA U HaBblKOB. POHA OLEHOYHbIX CPEACTB BKAOYaeT
OLEHOYHbIE CPEACTBA TEKYLLErO KOHTPOJIS M OLLEHOYHbIE CPEeACTBa MPOMENKYTOYHOM aTTecTaumy.

B ¢poHAe OLEHOUYHBIX CPeACTB COAEPIKMTCA caeaytowasn MHGopmaLms:

- COOTBETCTBME KOMMETEHLMI NAaHNPyeMbIM pe3yabTaTam 0byyeHna No gucumnimHe (moaynto);

- KPUTEPUM OLEHNBAHUA CHOPMMUPOBAHHOCTU KOMMETEHLMIA;

- MexaHn3m GOPMUPOBaAHNA OLEHKM NO AncumnanHe (Moaynio);

- oNMcaHune NopagKa NPUMEHEHUA U NpoLeaypbl OLEHUBAHMA AN KaXK40ro OLEeHOYHOro CPeacTBa;

- KPUTEPUMN OLEHUBAHUA A1 KaXKA0ro OLEHOYHOro CPeacTBa;

- codep)KaHue OLEHOYHbIX CPeAcTs, BKAuaaA TpeboBaHWA, NpeabsBAAEeMble K AeACTBUAM 06yyaolmxcs,
OEMOHCTPMPYEMbIM pe3y/ibTaTam, 3a4aHUA PasINIHbIX TUMOB.

®OHA OLLEHOYHbIX CPEACTB MO ANCUMINIMHE HaxoauTcs B MpunoxkeHnn 1 K nporpamme AUCLMIIHBI (MOZYIO).

7. NepeyeHb MTepaTypbl, HEO6XO0AUMOI ANA OCBOEHUA AUCLUNIUHDBI (MOAYNA)

OcBoeHue aucumnamHbl (Moaynsa) npegnonaraeT UsyyeHMe OCHOBHOW M AONOAHUTENbHOMN y4ebHOM AnTepaTypsl.
NutepaTypa moxeT 6bITb fOCTYNHa 06yYaloWmMmMcA B O4HOM U3 ABYX BapMaHTOB (1nbo B 060MX U3 HUX):

- B 3/IEKTPOHHOM BUAE - 4Yepe3 3NeKTPOHHble BUBAMOTEUHble CUCTEMbl HAa OCHOBAHUM 3aKAOYEHHbIX KDY
[0roBopoB ¢ NpaBoobaagatensamu;

- B MeyaTHom Buge - B HayuHoli 6ubnnoteke EnabyrKckoro mHCTUTyTa KOY. Obyyatowmeca nonyvyarT yyebHyto
nuTepaTypy Ha aboHemeHTe MO uYuUTaTe/IbCKUM OuieTam B COOTBETCTBMM C NpaBWAamMM MNoOAb30BaHMA HayyHowm
6ubaMoTEKOMN.

INEeKTPOHHbIE U3L4aHUA AOCTYNHbI AUCTAHLMOHHO U3 N10OOM TOUKM NPU BBEAEHWUM 06YYaIOLWMMCA CBOEro JI0FMHA U
napons OT JINYHOTO KabuHeTa B cucTeme "DNEKTPOHHbIN yHuBepcuTeT'. MpU UCNOb30BaHMM MEYATHbIX M34aHWUM
6ubnmMoTeuHbln GoHA AoMmKeH OblTb YKOMMIEKTOBAH MMM M3 pacyeTa He MeHee 0,25 3Kk3emnnapa Ha KaxKaoro
0byyatoLwerocs 13 YnMcaa AnL, OA4HOBPEMEHHO OCBAMBAKOLLMX AAHHYIO ANCLUMANHY.

MepeyeHb yyebHOMN NUTEpaTypbl, HEOOXOANMOM ANA OCBOEHMA AUCUMMNUHDBI (MOoAyAs), HaxoauTca B NpuaoxKeHun
2 K paboueit nporpamme AucUMNAUHbL. OH MOANENKUT OBHOBNEHWIO NPU U3MEHEHWWU YCNOBUIA AoroBopoB KOY ¢
npaBoobsagatenammn 3N1eKTPOHHbIX WM34aHUA UM NPU U3MEHEHUW KOMMIEKToBaHMA ¢oHOoB HayyHoit 6ubnnoTteku
EnabyKcKoro MHCTUTyTa KOY.

8. MepeuyeHb pecypcoB MHPOPMALUOHHO-TEIEKOMMYHUKALMOHHOW ceTu "WUHTepHeT", Heobxoaumbix Ans
0CBOEHMUA AUCUUNAUHDBI (MoaynA)



BeeaeHue B nporpammupoBaHue Ha Delphi - http://www.intuit.ru/studies/courses/941/246/info
YpoKu ana HoBMYKoB - http://thedelphi.ru/lessons.php
YyebHuk no Delphi - http://delphidevelop.ru/publ/28/

9. MeTtoguueckue yKasaHua gna o6yyatowwmxca no 0CBOEHUIO AUCLMNANHBI (moayns)

Bupg pabor MeToauueckue pekomeHaaumum

nekuum Mpn  U3y4YeHUM AUCUMMNAMHBI CHAYana HeobXOAMMO MO Kaxgon Teme JieKUMW NpoymnTaThb
PEKOMEH0BAHHYIO NNTEPATYpPy M COCTaBUTb KPATKMIA KOHCMEKT OCHOBHbIX MOJOMKEHWI, TEPMUHOB,
cBeAeHuN, TPebyoLWMX 3aNOMUHAHNA U ABAAIOLLMXCA OCHOBOMNO/IAratoLLMMK B 3TON TemMe AN OCBOEHUSA
nocneayowmnx Tem Kypca. [aa paclwmMpeHus 3HaHWA Mo AUCUMNIMHE PEKOMEHAYeTCcA MCNo/b30BaTb
NHTepHeT-pecypcbl; NPOBOANUTb MOUCKM B PA3/INYHbIX CUCTEMAX M UCMOb30BaTb MATepuabl CanTos,
peKkoMeHZ0BaHHbIX NpenogaBaTenem.

nabopartopHble | Mpyn noarotoBke K nabopaTopHbIM 3aHATMAM HeobXOAMMO 3apaHee W3yYMTb MeToauveckue

paboTbl pekomeHaaLumn no ero nposeaeHuto. O6paTUTb BHUMaHME Ha Leb paboTbl, Ha OCHOBHbIE BONPOCHI AN
MOAroToBKM K paboTe, Ha cogep:kaHue Tembl paboTbl. SlabopaTopHoe 3aHATME NPOXOAMUT B BUAE
Avanora, pa3bopa OCHOBHbIX BOMPOCOB TeMbl. Takxe 1abopaTopHOE 3aHATUE MOXKET NMPOXOAUTb B BUAE
MoKasa npeseHTauuil, AeMOHCTPaTMBHOrO MaTtepuana (B 4aCTHOCTM MNJ1akaToB, CNaldoB), KOTOpble
conpoBoxaatotca 6eceaoi npenogasaTtens co cryaeHTamu. CTyAeHT MOXKeT cAaBaTb s1abopaTopHyto
paboTy B BUAE HanucaHua pedepaTta, NOArOTOBKM CAalA0B, NPpe3eHTaLMi U NocaeaytoLLei 3aLmTbl ero,
MBO MOKeT HanmucaTb KOHCMEKT B TeTpaau, OTBETMB Ha BOMPOCbI No 3ajgaHHoOW Teme. OTBeTbl Ha
BOMPOCbI MOYHO COMPOBOMAaTb PUCYHKaMM, CXeMaMW U T.A. C MPUBAEYEHMEM AO0MNOHUTENbHON
INTEpaTypbl, KOTOPYIO C/IeAYeT yKa3aTb.

camocTtoa- | ObyyaloWMncA CaMOCTOATENbHO onpeaenseT PeKMM CBOE CamoCcToATebHOM paboTbl U mMepy TPYAa,
Te/ibHan paboTa| 3aTpaunBaeMoro Ha OBMafLeHNe 3HAHUAMMU U YMEHUAMM NO AUCLMUIIMHE, BbINOAHAET BHEAYAUTOPHYIO
paboTy No UHAMBUAYANbHOMY MaHY, B 3aBMCMMOCTM OT COBCTBEHHOM NOArOTOBKM, 6loasKeTa BpemeHu
W ApYrux ycnosuit. ExeaHeBHO 06y4aloWMIACA AO/MKEH YAENATb BbIMOJHEHWIO CaMOCTOATE/IbHOW
pabotbl B cpegHem He MmeHee 3 yvacoB. [lpyM BbINONHEHWM CaMOCTOATENbHOM pPaboTbl
obyyalowmiics nmeet npaso obpallaTbCA K NPenogaBaTento 3a KOHCY/AbTauuen C Lenblo YyTOYHEeHuA
3a4aHuA, GOPMbI KOHTPOASA BbINONHEHHOrO 3a4aHKA.

3K3ameH [na KOHTPO/A YCBOEHWUA AAHHOW AUCUMMIMHbI MPEedyCMOTPEH 3K3aMeH, Ha KOTOPOM CTyAEeHTam
HeobX04MMO OTBETUTb Ha BOMPOCbI 3K3aMeHaUMOHHbIX 6unetos. [puM oOTBeTe Ha 3K3ameHe
HeobXx04MMO: MPOAYMaTb M YETKO M3N0XUTL MaTepuan; AaTb onpenesieHne OCHOBHbIX MOHATUI; AaTb
KpaTKoe onucaHue ABAEHMI; NpuBecT npumepbl. OTBET cAeayeT WANCTPUPOBATL CXEeMamM,
pUCyHKamm un rpadpukamu.

10. NepeyeHb UHGOPMALMOHHBIX TEXHOJIOTUIA, UCNOJIb3YeMbIX NPU OCYLLECTB/EHUU 06pa3oBaTe/IbHOro NpoLecca
no gucuunauvHe (MoAyAI0), BKAOYAA NepeyeHb NPOrpaMmMHOro obecneyeHmsa U MHGOPMALMOHHBIX CMPABOYHbIX CUCTEM
(npu Heob6x0aMMOCTH)

MepeyeHb MHGOPMALMOHHBIX TEXHONOTUIA, UCNONb3YEMbIX NPW OCYLLECTBeHWM 0bpa3oBaTeNbHOro npouecca no
AVcuMnAnHe (MOAyAto), BKAOYAA MepedyeHb MPorpammHoro obecnevyeHus U MHOOPMALMOHHBLIX CMPABOYHBIX CUCTEM,
npeacTasneH B MpunoxeHun 3 K paboueit Nporpamme AUCUUNANHBI (MOayAS).

11. OnucaHue maTepuanbHO-TeXHUYEeCKon 6as3bl, HeobxoguMmoi p[ns ocyuecTBNeHUA o06pas3oBaTeNbHOro
npouecca no gucuunamHe (Mogynio)

YyebHasa ayautopua Ne 60 (423600, Pecnybnuka TaTtapctaH, r. Enabyra, yn. KasaHckas, 4. 89) gns nposegeHus
3aHATUN NEKUMOHHOIO TUNA, 3aHATUW CEMMHAPCKOro TWUNA, FPYMANOBbIX WU WMHAMBWUAYANbHbIX KOHCYNbTaLWUM, TEKyLlero
KOHTPO/IA M NPOMEKYTOYHOW aTTecTalmu, NomelleHue 418 camocTonTeslbHON paboTbl. Komnaekt mebenn (nocafouHbix
mecT) 29 wT. Komnaekt mebenn (nocaaoUHbIx mecTt) ans npenogasaTtensa 1 wrt. KomnbloTepHblit Knacc: KomnbtoTepsl intel
core i5 15 wTt. MoHuTopbl ViewSonic 22d 15 wr. Mpoektop EPSON EB-535W 1 wT. UHTepakTnBHasa gocka IQBoard DVT
TNO82 1 wrt. TpnbyHa 1 wT. KoHamumoHep 1 wt. HacTeHHble non Ku 6 wr. LWkad asyxctBopyaTtbiit ¢ nonkamu 1 wr. Beb-
Kamepa 1 wrT. Bbixos B MHTepHeT, BHYTPMBY30BCKas KOMMbIOTEPHAA CeTb, AOCTYN B 3/NE€KTPOHHYI MHOOPMALMOHHO-


http://www.intuit.ru/studies/courses/941/246/info
http://thedelphi.ru/lessons.php
http://delphidevelop.ru/publ/28/

obpasoBaTenbHylo cpeay. Habop y4ebHO-HarnsaHbIX Nocobuii: KOMMIEKT npeseHTauui B 3/1IeKTpoHHOM dopmaTe no
npenofasaemon gucumnavHe 3-5 wr.

12. CpeactBa aganTtauuu npenogasaHUA AUCLUNAMHBLI K NOTPe6HOCTAM O06yualowMxca UHBANMAOB M AUL, C
OrpaHMYeHHbIMU BO3MOXHOCTAMM 340P0BbA

Mpn HeobxogmmocTn B 06pas3oBaTeNlbHOM MpoLecce MNPUMEHAIOTCA Caedylowme MeTogbl M TeXHOJIoruum,
obneryarowme socnpuAaTMe UHPopmaumm obyyalolWmMmMUCA UHBAANGAMU U IULAMU C OFPaHUYEHHBIMW BO3MOXHOCTAMM
340p0OBbA:

- CO3[aHWe TEeKCTOBOW BepcuM N0O6Oro HETEKCTOBOrO KOHTEHTa A1 ero BO3MOMHOro npeobpasoBaHuA B
anbTepHaTMBHble GOpMbI, yAO06HbIe ANA pa3/INYHbIX NONb30BaTeNel;

- CO34aHMe KOHTEHTa, KOTOPbl1 MOXHO MPeacTaBWUTb B Pa3/IMUHbIX BUAax 6e3 moTepu AaHHbIX UAU CTPYKTYpbI,
npeaycMOTPeTb BO3MOMKHOCTb MaclITabMpPOBaHUA TeKcTa M U306paxkeHuit 6e3 noTepu KavecTBa, NpesycMOTPeTb
[OCTYNMHOCTb YNPaBAeHUA KOHTEHTOM C K/1aBMaTypbl;

- CO34aH1e BO3MOXHOCTEN Ana 06yyatoWmMXca BOCNPUHUMATD OAHY U Ty e MHGOPMaLUIo U3 PasHbIX UCTOYHUKOB -
Hanpumep, TaK, 4TO6bl AMLA C HAPYWEHUAMM CAyxa MNoay4yanu WUHPopmaLuio BU3yasbHO, C HAPYLWEHUSAMW 3PEHUA -
ayamanbHo;

- NPUMEHEHWE MpPOrPaMMHbIX CpeacTs, obecrneynBaloOWMX BO3MOMKHOCTb OCBOEHWA HaBbIKOB M YMEHUMN,
bopmmpyembIX AUCLUMNAUHOW, 3@ CYET aNbTePHATMBHbIX CNocoboB, B TOM 4MC/Ae BUPTyanbHbIX Jfabopatopuit u
CUMYNALMOHHBIX TEXHOIOTUIA;

- MPUMEHEHWE AMCTAHUMOHHbIX 06pa3oBaTeNbHbIX TEXHOMOMMM AnA nepegayv MHOOPMauUUK, OpraHM3aLmu
pasinyHbIX GOPM MHTEPAKTUBHOM KOHTAKTHOM pPaboTbl obyvatouieroca ¢ npenogasaTesieM, B TOM uYucie BebUHapOs,
KOTOpble MOTYT OblTb MCMNO/Ib30BaHbl ANA NPOBEAEHUA BUPTYasbHbIX JIEKLMIA C BO3MOMKHOCTbIO B3aMMOAENCTBUA BCEX
YYaCTHUKOB AMCTAHLMOHHOIO 0by4yeHns, NpoBefeHNA CEMUHAPOB, BbICTYN/IEHNA C AOKNAJaMU U 3aLWMTbl BbINOJHEHHbIX
paboT, NnpoBeAeHUA TPEHNHIOB, OPraHU3aLUKN KONEKTUBHOMN paboTbl;

- MPUMEHeHVWe [UCTAHLUMOHHbIX 0b6pa3oBaTesibHbIX TEXHONOTMM ANA  opraHu3aumMm  ¢Gopm  Tekylero U
NPOMEKYTOUYHOIO KOHTPONSA;

- yBe/NMYEeHMEe MPOLO/IKUTENbHOCTM CcAauum  obyyalolmMmca WHBAAMAOM WM AULOM C  OFPaHWYEHHbIMU
BO3MOXHOCTAMM 340p0BbsA GOPM NPOMEKYTOUYHOM aTTecTal MM No OTHOLEHUIO K YCTAHOBAEHHOW NPOAOIKUTENIbHOCTU UX
cpauu:

- NPOJOJ/IKUTENbHOCTU CAQYM 3a4éTa UM 3K3aMeHa, NPOBOAMMOro B NUCbMeEHHOM dopme, - He 6osee yem Ha 90
MWHYT;

- NPOAO/MKUTENBHOCTU NOATOTOBKM OOYy4YaloOWErocs K OTBETY Ha 3a4éTe WM 3K3ameHe, NMPOBOAYMMOM B YCTHOWM
dopme, - He bonee yem Ha 20 MUHYT;

- NPOAOIKUTENBHOCTM BbICTYNIEHNA 06yYatoLWwerocs npum 3awmTe KypcoBom paboThbl - He 6osee Yem Ha 15 MUHYT.

Mporpamma coctaB/ieHa B coOoTBeTCTBMMU ¢ TpebosBaHnammn ®roC BO n yyebHbIM naaHom no HanpasaeHuto 09.03.03
"MpuknagHas uHoopmaTnka" n npoduato nogrotoskm "MpuknagHaa MHGOPMATUKA B SKOHOMUKe".
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1. CooTBeTCTBHE KOMIETECHIHIA IIAHNPYEMBIM pe3yJbTaTaM 00y4YeHHUs N0 NUCHUILIHHE (MOAYJII0)

Koa n HauMmeHoBaHue

MHOMKaTOpbl AOCTUMKEHMA KOMMeTeHUMM

OueHOouHble CPeaCTBa TEKYLLEro KOHTPona u

M NPOrpaMmmMpoBaTh 33434n 06paboTKu
AaHHbIX B NpeAMeTHOM obnactu,
pa3pabaTbiBaTb NPOEKT TECTUPOBAHMUA
nporpammbl.

BnageeT HaBblKaMu OCyLLECTBIEHUA
TECTUPOBAHUA NPOrpamm.

KomneTeHunmn ANA [AHHOWN ANCUMN/IMHDI NPOMEKYTOYHOM aTTecTaLum

MK-2. CnocobeH 3HaeT cucTemMy NPOrpammMmMpOBaHUA Ha TeKyLLMA KOHTPOIb:

OCYLLLeCTBAATb OEN®U; npuHumnbl pa3paboTku nporpamm; | JlabopaTopHble paboTbl No Temam
TecTUpoBaHue NPUHLMMNbI aBTOHOMHOM M KOMMJIEKCHOM Tema 1. TexHonorua paboTbl B BU3yanbHOM
KOMMOHEHTOB OT/IafKM M TEeCTUPOBAHUA NPOrpamm. cpeae nporpammmnpoBaHua. KomnoHeHTHanA
MHbOPMaLIMOHHbIX mogaenb. UHTepdencHble KOMNOHEHTbI
cucTem. YmeeT pa3pabaTtbiBatb anropuTmbl pewenunsa | Tema 2. O6paboTtka TabanuHon nHdopmaumuu.

lpaduryeckme BO3MOXKHOCTM cpeapl Borland
DELPHI. PaboTa ¢ painnamm. O6paboTka
cob6bITUIA. MbIWb M KNaBuaTypa

Tema 3. TexHONOrMA NPOEKTUPOBAHUA
NPWIOXKEHUI. B3aumogencTenamm
NPWUAOXKEHUI ¢ BasamMn JaHHbIX

Tema 4. ConpoBoXAeHUE NPOrPaMMHOro
npoaykTa. MNpoekTHaA AeATesIbHOCTb

MpomexxyTouHas aTTecTaums:
Ik3ameH

MK-5. cnocobeH
NPUMEHATb CUCTEMHbIN
noaxoa v
maTemaTtuyeckune
MeToAbl B
dopmanmzaumm
peLeHnn NpUKNagHbIX
3a4ad, B TOM yncie
WHTENNEKTYaNbHbIX.

3HaeT OCHOBbI CUCTEMHOTO NOAX0Aa U
MaTemMaTU4eCcKMx MeToa0B npwm
nporpammmnpoBaHumn Ha JETOU

Ymeer NPUMEHATb MeToAbl CUCTEMHOTO
noaxoga n matemaTtnd4eCKkMx metToaos npu
peweHnn NpuKaagHbixX 3a4a4y.

BnapgeeT HaBblKaMKn CUCTEMHOTO Noaxoaa U
MaTemaTnyeCKknx metToaos B ¢opmanm3au,mm
peweHnAa NpuknagHblX 3a4au.

TeKyLWwuin KOHTPONb:

TecTMpoBaHWe No Temam

Tema 1. TexHonorua paboTbl B BU3ya/ibHOM
cpefe nporpammmnpoBaHmsa. KomnoHeHTHan
mogenb. UHTeppencHble KOMMNOHEHTbI

Tema 2. O6paboTka TabanyHOM MHPOPMaLMK.
lpaduryeckme BO3MOXKHOCTU cpeapl Borland
DELPHI. PaboTta c daitnamu. ObpaboTKa
cobbITMI. MbiWb M KNaBMaTypa

Tema 3. TexHONOrMA NPOEKTUPOBAHUSA
npunoxKeHmn. Bsammogencremamm
NPUAOXKEHUIM ¢ 6azamm AaHHbIX

Tema 4. ConpoBoXxfeHwe nNpPOrpaMmMHOro
npoaykTa. MpoekTHaA AeaTesbHOCTb
MpomexKyToyHan aTTecTauusa:

SK3ameH

2. Kpurepuu oueHuBaHus c(pOPMHUPOBAHHOCTH KOMIIeTeH Mt

Komner 3aurteHo He 3auteHo
eHuuA BbICOKWIA YpOBEHb CpepHuiA ypoBeHb Hu3Kui1 ypoBeHb Hu:ke noporosoro
(oTnnyHO) (xopowwo) (yaoBneTsoputenbHo) YPOBHA
(HeypgoBneTBOPUTENBHO)
l1K-2 3HaeT OTAMYHO cucTtemy | 3HaeT cuctemy | 3HaeT cuctemy He 3HaeT cuctemy
NPOrpaMMMpOBaHMA Ha | NPOrPamMmMmnpPoOBaAHUA Ha | NMporpaMmMpoBaHuA Ha NpPorpaMmmMmMpoBaHMA Ha
LOENOU; npuHumnel | AENOU; ocHoBHble | AE®U; oTaenbHble OEN®U; npuHUmMnbI
pa3paboTkM nporpamm; | NpUHLMMbI pa3paboTkM | NpuHUMNbI pa3paboTkm pa3paboTku Nnporpamm;
NPUHLMNbI aBTOHOMHOW | nporpamm; NPUHUMNBI | NPOrpamMm, AONycCKan NPUHLUMNbI aBTOHOMHOM U
M KOMMJ/IEKCHOM OTNagKM | aBTOHOMHOM M | TUNUYHbIE OWMOKM NpKn KOMMNEKCHOW OTAagKN U
7 TECTUPOBAHMA | KOMMJIEKCHOM OT/NaAKM W | OTBETE Ha BOMPOC UK TECTMPOBAHUA NPOrpPamm
nporpamm TECTMPOBAHUA NPOrpaMmm peleHnn NocTaBNeHHOM
3a4a4m

YmeeT  paspabatbiBaTbh | YmeeT paspabaTtbiBaTh | YmeeT paspabatbiBaTh | He ymeeT pa3pabatbiBath
aNITOPUTMbl  PELIEHUA W | aAfOPUTMbl  PELIEHUA U | aAfOPUTMbl  PELEeHUs W | aAropUTMbl PeLleHna n
nporpaMmmmpoBaTb NPoOrpaMMmMpoBaTb 3a4ayn | NPOrPaMMMPOBATL 334a4M | NPOrPaMMMPOBATL 3a4a4M
3agauum 0bpaboTkn | 0bpaboTkM OAHHbIX B | 06paboTKM  AaHHbIX B | 06pabOTKM AaHHbIX B
OaHHbIX B NpeameTHON | npegmeTHOM obnactn, | npeameTHoM obnactn, | npeameTHol obnactu,
ob6nactun, paspabatbiBaTth | paspabatbiBaTb npoekT | paspabatbiBaTbh NPoeKT | pa3pabaTbiBaTb NPOEKT
NPOEeKT  TecTUpOBaHMA | TECTUPOBAHMA NPOrPaMmmbl, | TECTUPOBaAHMA TECTUPOBAHNA




nocTaBieHHOM 3a4a4un

nporpammbl [OMNYCKaa He3HauyuTe/lbHble | Mporpammol, [onycKkaa | nporpammbl

OWWBKN npu oOTBeTe Ha | TUMUYHble OWUBKK npwu

BOMPOC  WAM  peLIeHUMW | OTBETE HA BOMPOC WAU

nocTaBAeHHOM 3a4aum pelweHnn MoCTaBAEHHOWN

3a4aum

Bnapeet HaBblkamu | Bnageet OCHOBHbIMK | Bnageet oTaenbHbiMM | He Bnageer HaBblkamu
OCYLLLECTB/IEHMA HaBblKaMW OCYLLECTB/IEHUA | HaBblKaMu OCYLLLECTB/IEHMA
TECTUPOBAHUA NPOrPamMmM | TECTUPOBAHMA  MPOrpamm, | OCYLLECTB/IEHMA TECTMPOBAHUA NPOrPaMmm

OOMNYCKaA He3HauyuTeNbHble | TECTUPOBAHUA MPOrpPaMm,

ownbKM npu oOTBETE Ha | AOMYyCKas TUMUYHbIE

BOMPOC  WAM  peleHun | OWMOKM npu oOTBeTe Ha

NnocTaB/IEHHOW 334a4un BOMPOC WAN  peLleHuun

MK-5

3HaeT OT/INYHO OCHOBBI
CUCTEMHOro Noaxoaa u
MaTeMaTUYeCKUX
MeTo40B Npw
NPOrpamMmmMMpoBaHUM Ha
LNENOU

3HaeT OCHOBbI CUCTEMHOIO
noaxona v oTAeNbHbIX
MaTeMaTUYeCKNUX MeTo40B
npyv NPOrpaMmmMpPOBaHMM Ha
LOEN®U, ponyckas
He3HayuTe ibHble OWNOKM
npu oTBeTe Ha BONPOC MK
peLleHn NocTaBAEeHHOM
EEVER

3HaeT OCHOBbI CUCTEMHOTO
noaxona v oTAeNbHbIX
MaTeMaTU4eCKUX MeTo0B
npu NPOrpaMmMmMpoBaHUn
Ha JENTOWN, ponyckan
TUMUYHbIE OWNOBKM Npwn
OTBETE Ha BOMPOC Un
peleHnn NoCTaBAEeHHOMN
3a4a4m

He 3HaeT ocHOBbI
CUCTEMHOro Noaxoaa u
MaTeMaTUYeCKUX MEeTOA0B
Npu NPOrpaMmmmUpPOBaHUM
Ha JENOU

YMeeT NpMMeHATb
MeToAbl CUCTEMHOTO
noaxoaa v
MaTeMaTUHeCKUX
MEeTOZ0B Npw peLleHnn
NpPUKAagHbIX 3343y

YMmeeT NpUMEHATb MeToAbl
CUCTEMHOrO noaxoaa u
OTAENbHbIX
MaTeMaTUYeCcKUX MeToa0B
NPV pewweHnn NpUKIagHbIX
3a4ad, Aonyckas
He3HauuTeNbHble oWnUbKK
npv oTBeTe Ha BONPOC UAn
peLIeHnn nocTasNeHHoM
3a4aum

YmeeT npumeHATb
MeTO/ibl CUCTEMHOTO
noAaxoZa v oTAeNbHbIX
MaTeMaTUYeCKUX MeToA0B
Npu peweHnm
NPUKNaaHbIX 3aad,
A0MycKaa TUMUYHble
OLWMBKM NpuM OTBETE Ha
BOMPOC WU PeELLIEHUN
NoCTaBAEHHOM 334a4m

He ymeeT pa3pabatbiBaTb
NPUMEHATb MeToAbl
CUCTEMHOr0 Noaxoaa u
MaTeMaTUYeCKUX MEeTOA0B
Npu peLeHnm
NpPUKNaAHbIX 33434

Bnapgeet HaBblKamu
CMCTEMHOro noaxoaa m
MaTeMaTUYECKMX
MeTO0B B
dopmanusaumum
peleHna NPUKNALHbIX
3afa4

Bnapgeet HaBblKamu
CMCTEMHOro noaxoaa u
OTAE/bHbIX
MaTemaTU4ecKMx MeToa0B B
dopmanumsaunm peweHma
NPUKNaAHbIX 3324,
[OMNycKaA He3HauYuTeslbHble
owmnbKM Npu oTBETE Ha
BOMPOC WY peLleHnn
nocTaBAeHHOM 3a4a4m

Bnapeet HaBblKamu
CUCTEMHOro noaxoza u
OTAE/bHbIX
MaTeMaTU4eCKUX MeTo0B
B8 dopmanusaumm
peLleHnA NPUKAALHbBIX
3aja4, fonycKas
TUNUYHbIE OWNOKK Npwn
OTBETE Ha BOMPOC Uan
peleHnn NocTaBNeHHOM
3a4a4m

He Bnageet HaBblKamu
CUCTEMHOro noaxoza u
MaTeMaTUYeCKMX MeToA0B
B dopmanusaumm
peLleHnA NPUKAALHbIX
3a4a4

3. Pacnipenesienne oneHoK 3a ()OpPMBbI TEKYIEro KOHTPOJISI H MPOMEKYTOYHYIO ATTECTAIMIO

9 cemectp:
Tekylmuii KOHTPOJIb:

JlabopaTopHbIe pabOTHI IO TEMaM
Tema 1. TexHonorus paboTsl B BU3YaIbHOI cpee nmporpammupoBanusi. KommonentHas Mmoxens. HTEpdeiicHbe

KOMITOHCHTBI

Tema 2. O6paboTka Tabnuunoi mHpopMaiuu. ' paduueckne BozmoxkaocTu cpenbl Borland DELPHI. Pa6ota ¢ daitnamu.
O06paboTka coOpITHI. MBI 1 KITaBHATYPa
Tema 3. TexHOIOTHS TPOSKTUPOBAHMS IPUIIOKEHUH. B3anMoaeHCTBISIMI TIPHITOXKEHHUH ¢ 6a3aMu TaHHBIX
Tema 4. ConpoBoXI€HNE TPOTPAMMHOTO PoAyKTa. [IpoekTHas HesTeIbHOCTD

TectupoBanue

Tema 1. Texnonorust paboThl B BU3yalIbHOM cpesie nporpaMmupoBanus. KommnonentHas mojens. MHTepdeticHbie

KOMITOHCHTEI




Tema 2. O6paboTka Tabnmunol nnpopmanuu. ['paduueckue BosmoxxHoctu cpensl Borland DELPHI. Pa6ora ¢ daitnamu.
O06paboTka coObITHH. MBIIIL U KITaBUATypa

Tema 3. TexHoNOrUsl TPOSKTUPOBAHMUS NPHUIIOKEHUH. B3anMoaeHcTBUsIMH IPHITIOKEHHH ¢ 6a3aMu TaHHBIX

Tema 4. ConpoBoXIeHHE TPOTPAMMHOT0 NpoayKTa. [IpoekTHas nesTenbHOCTD

BeimonHeHNE KaX0ro OLEHOYHOTO CPEACTBA OIEHMBACTCS IO IIKale: OTIMYHO, XOPOIIO, YJOBIETBOPUTEIHHO,
HEYAOBICTBOPUTENEHO.

OOmmas o1eHKa 3a TeKyIIHH KOHTPOJIb MPEICTABIACT COO0H cpeHee 3HAUCHNE MEX/Ly ITOJIyIECHHBIMH OLIEHKAMH 32
BCE OIICHOYHBIE CPEJICTBA.

IIpoMe:kyTouHAasI aTTECTALUSA — DK3aMEH.

BrImonHEeHHEe KaXI0TO 3allaHKs 33 MPOMEKYTOUHYIO ATTECTAIMIO OIICHHUBACTCSA MO IIKAJe: OTIUYHO, XOPOIIO,
YIOBJICTBOPHUTEIILHO, HEYIOBICTBOPUTEIHHO.

OOmrast OIeHKa 3a MPOMEKYTOUYHYHO aTTECTAIMIO MPEICTABISIET COO0M CpeqHee 3HAYCHHUE MEXKIY MOTYYCHHBIMU
OIICHKaMU 3a BCE OLICHOYHBIC CPENICTBA MPOMEIKYTOUHON aTTECTAIINH.

B ciy4yae HEBO3MOKHOCTH YCTAHOBJICHHUS CPEIHEr0 3HAUCHHUS OLICHKH 3a MPOMEKYTOUYHYIO aTTeCTAlUI0 (HampuMep,
«XOpOIIIO» HIH «OTIUYHOY»), UTOTOBAs OICHKA BBICTABIIACTCS 3K3aMCHATOPOM, MCXOJs M3 MPHUHIIUIA CIPABSIIUBOCTH H
OECIPUCTPACTHOCTH HAa OCHOBAHHWU OOINETO BIICYATICHUS O Ka4eCTBE W JOOPOCOBECTHOCTH OCBOCHHSA OOYYarOIIUMCS
JUCTIATUTHHBL (MOZYIIA).

Bus! orieHok:

Jas 3x3amena
OTiu4HO.

Xopotio.

Y 10BJAETBOPUTEIIBHO.
HeynosneTBoputeibHoO.

4. OueHOYHBIE CPEACTBA, MOPSAOK UX IPUMEHEHHUS] 1 KPUTEPUH OLleHMBAHMSA

4.1. OueHoYHbIE CPEICTBA TEKYLIEro KOHTPOJIS

4.1.1. JIaGopaTopHble padoThI

Tema 1. TexHONOTHA pabOTH B BU3YaIBbHOI cpefe mporpammupoBanus. KomnonenTHas Monens. MHTEpdeiicHbIe
KOMITOHCHTBI

Tema 2. O6padotka Tabmmuno# nHbBopMarmu. ['paduaeckre BozmoxkHocTr cpeapl Borland DELPHI. Pa6ora ¢ daitmamu.
O06paboTka coObITHI. MBI U KITaBHATYPA

Tema 3. TexHONOTHSA TPOESKTHPOBAHUS MPUIIOKEHUH. B3anMoaeHCTBISIMY IPUITOXKEHHUH ¢ 6a3aMu TaHHBIX

Tema 4. ConpoBo:xIeHHE IPOTPAMMHOTO POAyKTa. IIpoeKkTHas 1eATeTbHOCTh

4.1.1.1. Ilopsipox npoBeeHH.

JlaGopaTopHbie pabOTHI MPOBOJATCS B HaChl Ay JUTOPHOH PaOOTHI.

Ilepen BeIMOIHEHHEM KaXKAOH paboThI CTyIeHThI-0akaTaBphl JOIDKHBI IpopaboTaTh COOTBETCTBYIOIIMN MaTepHa,
HCTIONB3YS KOHCIIEKTHI TEOPETHUECKUX 3aHATHH, TEPHOANYECKIE N3JaHN, YIeOHO-METOHYECKHE TOCOOUS 1 yUeOHUKH.

ITo okoHUYaHUM 3aHATHIT CTYAECHTHI OPOPMIIIOT OTHET IO KaxJ10i paboTe, coOIro1ast CIeayIonyo hopMy:

e HawmMeHOBaHHE TEMBI;
Hens paboTsr,
3ajanHue U coliep kaHKe BBHITIOJHEHHOW paboThl,
[TuceMeHHBIE OTBETHI Ha KOHTPOJIBHBIE BOIPOCHI.
BrIBoBI IO TIpOIETaHHON padoTe.

e  CHuCOK UCTONIBb30BaHHBIX HCTOYHUKOB.
4.1.1.2 Kpurepun oneHUBAHUS

OneHka «OTJIHYHO» CTABHTCH, €CJIH 00y4alOLUIiCs TPOJEMOHCTPHPOBAI BEICOKUI YPOBEHb OCBOEHHS HAaBBIKOB,
JIOCTATOYHBIN JUIS YCHEUTHOTO PEIIeHHs 3a/1ad TPo(eCcCHOHATLHON AeATeIbHOCTH.

OneHka «X0pomo» CTABUTCH, eCIH 00y4Yaromuiics IpoJeMOHCTPUPOBAIl XOPOUINH YPOBEHb OCBOCHHSI HAaBBIKOB,
JIOCTATOYHBIN JUTA PeIIeHHs O0JIbIeH YacTH 3a/1a4 NPoeCcCHOHATILHON e TeIbHOCTH.

OneHka «yI0BJICTBOPHUTEJIBHO» CTABUTCH, eCIH 00ydawoumiica NpoJeMOHCTPUPOBAN YAOBIETBOPUTENbHBIN
YPOBEHb OCBOEHHSI HABBIKOB, IOCTATOYHBIH ISl PEIICHHUS OTAEIBHBIX 33134 MPO(EeCCHOHATBLHOMN 1S TeIEHOCTH.

Ounenka «HeYJ0BJIEeTBOPUTEIbHO» cTaBUTCS, ecau o0yuyarommiics MIPOAEMOHCTPHUPOBAI
HEYJOBJICTBOPUTEIFHBIA YPOBEHb OCBOCHHS HABBIKOB, HEJAOCTATOYHBINA ISl pemeHus 3axad mpodeccHoHaITbHON
JIESITEIIHOCTH.
4.1.1.3. Conep:xaHue OlleHOYHOTO CPeACTBA

JlaGopaTopHas padota 1. J/IuHeiiHbIe IPOrpaMMBbI



Hanummre nporpammy auist pacuera no aAByM Qopmyiam. [IpenBapuTensHO MOATOTOBETE TECTOBBIE TPHUMEPHI C
MTOMOIIBIO KaJbKYIATOpa (Pe3ynbTaThl BEIYUCICHIS TI0 00enM (GopMyIaM TOJDKHBI coBmanars). Mcmomssyiite kimace Math,
coneprkamuii Maremarndeckue Gpynkunun DELPHI. Metossl, oTCyTCTBYOIIME B KJIacce, BEIPa3UTE Yepe3 UMEIOIINECH.
Bapuanmut 3a0anuii:
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JlaGopaTtopHas pa6ora 2. Pa3BeTBiIsIIONIMeCs BEIYACIUTEIbHBIC TPOLECCHI
3aganne. Boruucaurs 3HaueHne pyHKIUM
Bapuanmur 3a0anuil:
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3ananmne 2. [lonmagaHue TOYKHA B 3aIITPUXOBAHHYIO 00J1aCTh

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

3aganue 1. Tabanua 3HaYeHH GyHKIHT

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

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

BrranciuTe ¥ BBIBECTH Ha SKpaH B BHIE TaOJHMIBI 3HAUCHUS (YHKIIUH, 3aJaHHON ¢ TIoMomIsio psiaa Tefinopa, Ha
HHTEPBAJIE OT Xyau 10 Xxon € IIATOM UX ¢ TOUHOCTBIO €. Tabiuily CHAGIUTH 3aroJIOBKOM H Inankoit. Kaxkmas ctpoka Tabiuis!
JIOJDKHA COZIepKaTh 3HaYeHUE apryMeHTa, 3HadeHUe (QYHKIMH ¥ KOJMYECTBO NPOCYMMHUPOBAHHBIX WICHOB psija.

Bapuanmut 3a0anuii:
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JladopaTopHas pa6ora 4. I[IpocTeiimime Kiaaccsl

—(x+

NI

Kaxpiit pa3pabarbiBaeMblii KJ1acC MOJKEH, KaK MPaBHIO, COJCPKATh CICAYIOIIUE JJIEMEHTBI: CKPBIThIC MO,
KOHCTPYKTOpBI C MapaMeTpaMu M 0e3 mapaMeTpoB, METOIbI, CBOiicTBa. MeTombl M CBOMCTBA OJKHBI 0OeCHeuuBaTh
HEMPOTHBOPEUYUBBIH, MOJHBIH, MUHUMAIbHBIA U ymoOHBIH uHTepdeiic knacca. [IpH BOSHUKHOBEHHUH OLIMOOK OJKHEI
BLIGpaCI)IBaTLC)I HCKJIKOYCHUS.

B nporpamme 10/KHA BBITIOJTHATHCS TIPOBEPKA BCeX Pa3pabOTaHHBIX 3JIEMEHTOB KiIacca.
3ananue.

Onucath KJIacc, pPealu3yrolHid ACCATHYHBIA CUETYMK, KOTOPHIA MOXKET YBEIHYUBATH M YMEHBIIATH CBOE
3HAYCHHUEC HA eI[I/IHI/IHy B 3aJaHHOM Oualla30HE. HpeHyCMOTpeTB UHUIHUAJIIN3AIIUK0 CYCTYUKA 3HAYCHUAMU I10 yMonanmo u
MPOU3BOJIbHBIMU 3HaueHHUsAMH. CUETUYMK MMEET [[BA METO/A: YBEINYEHHS U YMEHBIICHHS, — U CBOWCTBO, MO3BOJISIONICE
HOHy‘II/ITL €ro TeKyulee COCTOSAHHUC. HpI/I BBIXO/C 3a I'paHI/IIH)I JuariadoHa BBI6paCBIBaIOTC§[ HUCKJIIFOUCHUA.

Hanucats nporpaMmy, IeMOHCTPUPYIOIIYIO BCe pa3pab0TaHHbIE JIEMEHTHI KI1acca.

Bapuanumut 3a0anuii:

BapuanT 1

OnucaTth Ki1acce «1BETHast Touka». il TOUKH 3aJal0TCsl KOOPAMHATHI U LIBET. L[BET onuckIBaeTcs ¢ MOMOUIbIO TPEX
COCTaBIISAIOMUX (KpacHBIH, 3eNeHblid, cuHuil). [IpenycMoTpeTh pa3nuyHbie METObl HHUIMATN3AIUN 00bEeKTa C MPOBEPKOI
JIOIYCTUMOCTH 3HadeHui. JlOMmyCTHMMBIM [Hana3oHOM Ul KaxxIoW cocrtaBisitowmiedt siserca [0, 255]. B ciyuae
HEJIOMYCTUMBIX 3HAYeHHH TOJIeil BEIOpachIBaOTCs UCKIIOUeHHs. OnrcaTh CBOWCTBA JIJIs TTOJyYEHHUsT COCTOSHUS 00BEKTa U
METOJI UBMEHEHUS 1IBETA.

Hamnucats nporpammy, JI€eMOHCTPHPYIONIYIO BCE Pa3pabOTaHHBIE SJIEMEHTHI Kilacca.

Bapuanr 2

OmucaTh Kiace, peaau3yrolui MIeCTHAAIATEPUIHBIN CUETYNK, KOTOPHI MOXKET YBEJIWYUBATh MIU YMEHBIIAThH
CBO€ 3HAYCHHE Ha EAMHHUIy B 3aJaHHOM JAuamnaizoHe. [IpexycMoTpeTb MHMLIMAIU3ALUI0 CYETYHMKA 3HAYEHUSAMH II0
YMOJTYaHHIO W TPOU3BOJILHBIMY 3HaUEHUSIMU. CUETIYUK UMEET JIBa METO/IA: YBEIUICHHUS U YMEHBIIIEHUS,, — U CBOWCTBO,

MO3BOJISIIOIIEE TIONYYHUTh €ro TEKyllee CcocTosiHe. [Ipu BBIXOJE 3a TPaHUIBI JHANa30HAa BBHIOPACHIBAIOTCS
HCKITIOYESHHUSI.

Hanmcats nporpammy, IeMOHCTPUPYIOIIYIO BCEe pa3paOb0TaHHBIC JIECMEHTHI KiIacca.

Bapunant 3

OnmcaTe KJIacC, MPEICTABISIONIMNA TPEYroibHUK. lIpeaycMOTpeTh METONbI Il  CO3JaHHS OOBEKTOB,
MepeMeIeHusT Ha TUIOCKOCTH, U3MEHEHUS Pa3MepOB M BpAIllCHHUs HA 3aJlaHHBIA yroi. OmucaTh CBOMCTBA ISl TIOMyUSHUS
cocTostHUs 00beKTa. [Ipi HEBO3MOXKHOCTH OCTPOCHUS TPEYTOJIbHUKA BBIOPACHIBACTCS UCKITFOUCHUE.

Hanmcats mporpammy, IeMOHCTPUPYIOIIYIO BCE pa3paOOTaHHBIE JIEMEHTHI Kilacca.

Bapuanr 4

ITocTpouTs ommcaHue Kiacca, COIEpXKAmero WHPOPMALIHKIO O IOYTOBOM ajgpece opraHm3anuu. lIpemycMoTpeTsh
BO3MOHOCTh Pa3/IeIbHOIO0 U3MEHEHUS! COCTAaBHBIX YacTed ajapeca U MPOBEPKU JOMYCTHUMOCTH BBOJUMBIX 3HaueHUH. B
ciTy4ae HeJOITyCTUMBIX 3HAaUCHUH TOJIeH BRIOPACHIBAIOTCS HCKIIFOUEHHS.



Hanucats nporpaMmy, 1eMOHCTPUPYIOLIYIO Bce pa3pab0oTaHHBIE 3JIEMEHTHI Kilacca.

Bapuanr 5

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

Hamnucats nporpammy, JEMOHCTPHPYIOIIYIO BCe pa3paboTaHHBIE 3IEMEHTHI Kilacca.

Bapuanr 6

CocTaBUTh OMNMCaHUE Kacca A BEKTOpa, 3aJJaHHOTO KOOPAMHATAMU €T0 KOHIIOB B TPEXMEPHOM IPOCTPAHCTBE.
OOecreunTh OMEPALH CIIOKEHUSI W BBIYMTAHUS BEKTOPOB C IIOMYYCHHEM HOBOTO BEKTOpa (CyMMBI MM Pa3HOCTH),
BBIYMCIICHUS CKAJIIPHOIO IIPOU3BEACHHUS IBYX BEKTOPOB, JUIMHBI BEKTOPA, KOCUHYCA yIJla MEKIY BEKTOPAMU.

Hanmcats nporpaMmy, 1€MOHCTPHPYIOLIYIO Bce pa3pab0TaHHBIE 3JIEMEHTHI Kilacca.

Bapuanr 7

CocraBuTh ONKCaHWE KiIacca MPSIMOYTOJIBHHUKOB CO CTOPOHAMH, MApaUICIBHBIMH OCSAM  KOOpIWHAT.
IIpenycMOTpeTh BO3MOXKHOCTH II€PEMELICHUS INPSMOYIOJbHUKOB HA IIJIOCKOCTH, H3MEHEHUE pPa3sMEpPOB, IMOCTPOCHUE
HaNMEHBIIErO MPSAMOYTOJIbHUKA, COAEPIKALIETO IBAa 3aJaHHBIX MNPSAMOYTOIbHHMKA, M MPSIMOYTOJBHUKA, SBISIOMIETOCS
o01eit yacTpio (MepeceyeHneM) IByX MpSMOyTOJIbHUKOB.

Hanmcats nporpaMmy, 1eMOHCTPHPYIOLIYIO Bce pa3pab0oTaHHBIE 3JIEMEHTHI Kilacca.

Bapnant 8

CocTaBuTh ONUCaHME Kiacca Ais NpeAcTaBleHUs Oathl. IIpemycMOTpeTh BO3MOXKHOCTH YCTAHOBKH JaThl H
U3MEHEHHs €€ OTAENBHBIX MoJyiell (roj, Mecsl, AEHb) C NPOBEPKOH JOMYCTUMOCTH BBOAMMBIX 3HaueHuil. B cmyuae
HEJIONyCTUMBIX 3HAa4YeHWH Toseil BBIOpackiBaloTcs HCKmodeHUs. Co3mgaTh METOAbl W3MEHEHHS [aThl HA 3aJaHHOE
KOJINYECTBO JHEH, MECALEB U JIET.

Hanmcats nporpaMmy, 1eMOHCTPUPYIOLIYIO Bce pa3pabOTaHHbIE 3JIEMEHTHI Kilacca.

Bapnant 9

CocTaBuUTh ONUCAHKE KIacca AJI NpeACTaBlIeHUs BpeMeHH. [IpelycMOTpETh BOZMOKHOCTH YCTAHOBKU BPEMEHH H
HM3MEHEHHUs ero OTAENBbHBIX MoJieil (4ac, MUHyTa, CeKyHJa) C IIPOBEPKOM JOIMyCTUMOCTH BBOJMMBIX 3HaueHHH. B ciydae
HEJIONyCTUMBIX 3HAUeHWH Ioyiel BhIOpachiBaloTCst McKitodeHHs. Co3gaTh METOAbl W3MEHEHHs BPEMEHH Ha 3aJaHHOe
KOJIMYECTBO YaCOB, MUHYT U CEKYHI.

Hanmcats nporpaMmy, 1eMOHCTPUPYIOLIYIO Bce pa3pab0oTaHHBIE 3JIEMEHTHI Kilacca.

BapuanTt 10

COCTaBUTH ONIMCAHHUE KJIacca MHOTOUIEHa BUa ax? + bx + ¢. TIperycMOTpPETh METO/IbI, PEANTU3YOIIIHE:

i BBIYKCIICHNE 3HAYSHNSI MHOTOYJIEHA IS 3aJaHHOT'O apTyMeHTa;

i OTIEpalMIO CIIOXKEHHS, BBIYUTAHWA M YMHOXXEHHS MHOTOWICHOB C TIOJy4eHHEM HOBOTO OOBEKTa-
MHOTOUJICHA;

i BBIBOJ] HA 3KPaH ONHCAaHUS MHOTOUJIEHA.

Hammcats mporpammy, IeMOHCTPUPYIOIIYIO BCE pa3padOTaHHEIE IIEMEHTHI Kilacca.

Bapuanr 11

Omnwcats Kiace, MPeICcTaBIIONIMNA TPEYroIbHUK. [IpefycMOTpeTh METOIBI sl CO3aHMsI OOBEKTOB, BEIYUCICHHS
IIomaa, nepuMeTpa U TOYKH TMECPECCUYCHUSA MEIUAH. Omuncath CBOMCTBa A TIOJTYUYCHUSA COCTOAHUA 00BeKTa. HpI/I
HEBO3MOXHOCTH TIOCTPOCHUS TPEYTOJIbHUKA BRIOPACHIBACTCS HCKIFOUCHUE.

Hanmcats nporpammy, IeMOHCTPUPYIOIIYIO BCE pa3paboTaHHBIE 3JIEMEHTHI Kiacca.

Bapuanr 12

OnucaTth KJacc, MpeACTaBISIOMUN Kpyr. I[IpemycMoTpeTh MeTOAbl UIsl CO3JaHUs OOBEKTOB, BBIYWCIICHHUS
IJIoU[aau Kpyra, JAJIMHBl OKPY>KHOCTH W MPOBEPKU MOMAJaHusl 3aJJaHHOW TOUYKHM BHYTpb kpyra. OmucaTb CBOWCTBa IS
MIOJIy9IEHHUSI COCTOSTHUS 0O0BEKTA.

Hammcates nporpammy, IeMOHCTPUPYIOIIYIO BCEe pa3paOb0OTaHHBIC JIEMEHTHI KiIacca.

Bapuant 13

Omnwcats Kiacc s pabOThI CO CTPOKOH, MO3BOJISIONICH XPAaHHUTh TOJIBKO JBOWMYHOE YHCJIO W BBIIOJHATH C HUM
apudpMeTHIecKue ormepanuu. [IpeaycMoTpeTh WHHIMATU3ANWI0 C TPOBEPKOM OMyCTUMOCTH 3HadeHWi. B cimydae
HEJIOMYCTHMBIX 3HAUCHHI BEIOPACHIBAIOTCS UCKITFOUCHUS.

Hanmcats mporpammy, IeMOHCTPUPYIOIIYIO BCE pa3paboTaHHBIE JIEMEHTHI Kiacca.

Bapuaur 14



Onucartsp Kinacc apodel — paloHaIbHBIX YKCEl, SIBJSIONIMXCS OTHOIICHHEM JIBYX LIEJBIX yKcel. [IpenycmoTpers
METO/IbI CIIOXKEHUSI, BBIYUTAHUS, YMHOXKEHHS U JICTICHUS JPOOEH.

Hamnucats nporpammy, JEMOHCTPHPYIOIIYO BCe pa3paboTaHHBIE 3JIEMEHTHI Klacca.

Bapuanr 15

Omnucatp Kkiacc «gaiiin», conepamuil CBeIeHUs 00 MMEHH, Jare co3faHus W aiuuHe Qaina. [IpegycmoTpers
MHULMANIA3AlMI0 C TPOBEPKOW [ONMYyCTUMOCTU 3HadyeHUM mojieil. B cilydae HeoomyCTHMMBIX 3HA4Y€HUH MoJied
BhIOpackIBatoTcs uckimoueHus. Onucath Meton nobaBiieHus MHGOpPMalMK B KOHel Qailla M CBOMCTBa VISl MOJYYCHHUS
COCTOSIHUS (aiiia.

Hamnucats nmporpammy, JEMOHCTPHPYIOIIYO BCe pa3paboTaHHBIE 3IEMEHTHI Klacca.

Bapuanr 16

OnucaTh Kilacc «KOMHATay, COJAEpKallUil CBEAEHUs O MeTpake, BBICOTE IOTOJIKOB M KOJIMYECTBE OKOH.
[IpenycMOTpeTh MHULMANIHM3ALMIO C IPOBEPKOM JONMyCTUMOCTH 3HA4YE€HUN Mojed. B cilydae HEmONMyCTUMBIX 3HAYEHUH
nojiel BbIOpachIBarOTCsl MCKModeHus. OnucaTh METO/ABI BBIYMCICHMS IUIOIAIM W OObeMa KOMHATBl W CBOWMCTBA IS
MIOJTyYeHHSI COCTOSHUS 00BEKTa.

Hamnucatp nporpammy, IeMOHCTPHPYIOIIYIO BCe pa3paboTaHHBIE SJIEMEHTHI Kilacca.

Bapuanr 17

OmucaTh Kilacc, TPEACTABISIONINK HETMHEWHOE ypaBHeHMe Buaa ax —cos cos (x) = 0. Omwmcats MeTof,
BBIUMCIIAIONINN peIIeHHe TOr0 YpaBHEHHs Ha 33aJaHHOM HHTEpBaJleé METOJOM JeJleHHus momonaMm (cM. pasgen «lluki c
nmapameTpoM for») M BRIOpachIBaOIIMI MCKIIOYEHHE B CIydae OTCYTCTBHUS KOpHS. OmucaTh CBOWCTBA UISl TIOJIyYECHUS
COCTOSTHHSI OOBEKTA.

Hanmcats nporpaMmy, 1eMOHCTPHPYIOLIYIO Bce pa3pabOoTaHHBIE 3JIEMEHTHI Kilacca.

BapunanT 18

OnucaTh Kiacc, TPEACTABISAIONMI KBaApaTHOEe ypaBHeHMe Buaa ax” + bx +c¢ =0. Omucats MeTon,
BBIUMCIIAIONINN pEIIeHHe 3TOT0 YpaBHEHUS M BHIOPACHIBAIONINI HCKIIIOYEHHE B Cllydae OTCYTCTBHA KopHeH. Omucarsb
CBOMCTBA JUIS TIOJTyYCHHUS COCTOSIHUSI 00BEKTa.

Hamnucats nporpammy, JEMOHCTPHPYIOIIYIO BCe pa3paboTaHHBIE JIEMEHTHI Kilacca.

Bapuaur 19

Onucatp KJlacc «IpOoLECccop», COAEPKALIMN CBEIEHUs, O MapKe, TAKTOBOW YacToTe, 00beMe K3Illa U CTOMMOCTH.
[MpexycMoTpeTh MHUIMANIM3ALMIO C NPOBEPKON JOIMYCTUMOCTH 3HAa4eHHH mojied. B ciydae HenOmyCTHMBIX 3HAYECHUH
noJieit BI)I6paCBIBaIOTCSI uckiodyenus. OnucaTh CBOMCTBA JJIA IOJTYYE€HHSA COCTOAHUS o0beKTa.

Omnucatp KIacc «MaTepUHCKas IUIaTay, BKIIOYAIOMINN KIIACC «IIPOIECCOp» M 00BEM YCTaHOBICHHON ONepaTHBHOMN
mamsaty. [IpengycMoTpeTs MHHUIMAIM3AaLMI0 C TPOBEPKON MOIMYCTUMOCTH 3HAueHHH mons obObema maMatu. B ciydae
HEJIOITyCTUMBIX 3HAUEHMH I10JIs1 BEIOpachIBaeTcs nckouyeHue. OnucaTh CBOWCTBA JUISL HOJTYUIEHHSI COCTOSIHAS 0OBEKTa.

Hamnucats nporpammy, JeMOHCTPHPYIOIIYIO BCe pa3pabOTaHHBIE JIEMEHTBI KJIACCOB.

JladopaTopHasi pa6oTta 5. OgHOMepHbIe MACCUBBI
3aganne.
B OOJHOMEPHOM MACCHUBE, COCTOANIEM M3 N BEHICCTBCHHBIX 3JIECMEHTOB, BEIYUCIINTD!:
(] CYMMY IIOJIOKHTEILHBIX 3JIEMEHTOB MacCHBa;
a IIPOU3BEACHUEC DJIEMCHTOB MACCHBAa, PACIIOJOKCHHBIX MEXIY MAaKCUMaJIbHBIM II0 MOAYJIIO U
MHUHHAMAJIBHBIM 110 MOJTYJIIO 3JIEMEHTAMHU.
yHOpH}]O‘II/ITB JJIEMEHTBI MacCuBa I10 y6I)IBaHI/I}O.
Bapuanmul 3a0anuii:
Bapuanr 1
B ogHOMEpHOM MaccHBe, COCTOSIIEM M3 N BEIIECTBEHHBIX 3JIEMEHTOB, BEIYMCIIHTH!
U cymMy OTpUIATENIBHBIX 3JIEMEHTOB MacCHBa;
U mnpousBeneHne 31€MEHTOB MACCHBa, PACIIOIOKEHHBIX MEXIY MAaKCUMAIBHBIM U MUHUMAJILHBIM 3JIEMEHTaMHU.
YIopsagounTh 3IEMEHTH MacCHBa IT0 BO3PACTaHHIO.
Bapuanr 2
B opHOMEpHOM MaccHBe, COCTOAIIEM U3 N BEIIECTBEHHBIX 3JIEMEHTOB, BEIYHCIHUTD:
U mnpousBeneHHE MOJOKUTEIBHBIX 2JIEMEHTOB MacCHBa;

a CYMMY 3JICMCHTOB MacCHBa, paClOJIOKCHHBIX 10 MUHUMAJIbHOT'O 3JICMCHTA.



VYHOpSIIOYUTE MO0 BO3PACTAHUIO OTACIBHO 3JICMCHTHI, CTOSIIME HAa YCTHBIX MECTaX, W DJIEMCHTHI, CTOSIIMC Ha
HEYETHBIX MECTaXx.
Bapnant 3
B omHOMEpHOM MaccHBe, COCTOAIIEM U3 N [IETOYNCICHHBIX 3JIEMEHTOB, BEIIHCIUTD:
U npowusBeneHUE 3IEMEHTOB MacCHBA C YETHBIMU HOMEpaMH;
U cyMMy 3JIeMEHTOB MacCUBa, PACIIOIOKCHHBIX MY MEPBBIM U MOCICTHUM HYJICBBIMU 3JICMEHTAMH.
IIpeobpa3oBaTh MaccuB TaKUM 00pa3oM, YTOOBI CHAYaja PACIIONarajirich BCE IONOKUTENBHBIE JIEMEHTHI, a IIOTOM
— BCE OTPUIIATEIbHBIC (3JICMEHTBI, PABHBIC HYJIIO, CYUUTATh MOJOKHUTEITBHBIMH).
Bapuanr 4
B ogHOMEpHOM MaccHBe, COCTOSIIEM U3 N BEIECTBEHHBIX JIEMEHTOB, BBIYHCIIUTD:
U cymMy 35IeMEHTOB MaccuBa ¢ HEYETHBIMU HOMEPaMHU;
U cyMMy 3JIeMEHTOB MacCUBa, PACIIONOKCHHBIX MY MEPBBIM U MOCICIHIUM OTPHUIATEIEHBIMU JICMCHTAMH.
CyxaTh MacCHB, YJAJUB M3 HErO BCE AIEMEHTHI, MOIYJIh KOTOPHIX HE MPEBHIIIACT CIUHHUILY.
OcBo6oaMBIIMECS B KOHIIE MACCHBA JIEMEHTHI 3aNIOJTHUTH HYJISIMH.
Bapuanr 5
B OAHOMEPHOM MACCHUBEC, COCTOANIEM M3 N BEHICCTBCHHBIX 3JICMCHTOB, BHIYUC/INTD!:
U MakcHMabHBIA 2JIEMEHT MacCHBa;
U cymMy 2JIeMEHTOB MaccuBa, PacIoJIOKEHHBIX A0 MMOCIEIHEro MOJ0KUTEIBHOTO AIIEMEHTA.
CxaTh MacCHB, yJalWB W3 HEro BCE DJCMEHTH, MOAYJIb KOTOPHIX HAXOAWTCS B WHTepBaie [a, b].
OCBO60}II/IBIIII/ICC§I B KOHIIC MaCCUBa 3JIECMCHTLI 3aIlI0OJIHUTH HYJIAMU.
Bapuanr 6
B OAHOMEPHOM MACCHUBE, COCTOANIEM M3 N BCHICCTBECHHBIX 3JICMCHTOB, BHIYUCI/INTD!:
U MUHMMAaNBHBIH JIEMEHT MacCHBa;
D CYMMY 2JIEMCHTOB MacCCHBa, PACIIOJIOKECHHBIX MEXKIY IMECPBBIM U MMOCICAHUM IMOJIOKUTCIBHBIMUA 3JIECMCHTAMU.
IIpeoOpa3oBaTh MaccUB TakKuM 00pa3oM, YTOOBI CHadala pacrojaraiich BCe 3JIEMEHTHI, paBHBIC HYIIO, a TIOTOM
— BCE OCTaJIbHBIE.
Bapuant 7
B OAHOMEPHOM MACCHUBE, COCTOAIIEM M3 N HECJIOYNCIICHHBIX 3JICMCHTOB, BBIYHUCIIUTD:
U HOMEp MaKCHMaIBHOTO 3JIEMEHTa MACCHBA;
D TIPOU3BEACHUEC DJIEMEHTOB MAaCCHUBA, PACIIOJIOKCHHBIX MEXKAY NNEPBLIM U BTOPBIM HYJICBBIMH 3JIEMCHTaAMU.
IIpeobpa3oBate MaccUB TakuM 00pa3oM, YTOOBI B TIEPBOM €T0 MOJIOBHHE PACIIONIATAJIICh JJIEMEHTHI, CTOSBIINE B
HCUYCTHBIX IMO3HUIIUAX, 4 BO BTOpOﬁ IIOJIOBUHEC — 3JICMCHTHI, CTOSIBIIHNC B UCTHBIX ITO3ULHUAX.
Bapuanr 8
B OOJHOMEPHOM MACCHUBE, COCTOANIEM M3 N BCHICCTBECHHBIX 3JIECMEHTOB, BHIYUCIINTD!:
U HOMEp MHHHMAIBHOTO AJIEMEHTa MacCHBa;
U cymMMy 3JIeMEHTOB MacCUBa, PACIIONOKCHHBIX MEKIY TIEPBBIM U BTOPHIM OTPHIATECIFHBIMU 3JIEMECHTAMU.
IIpeobpa3oBaTh MaccuB TakuM 00pa3oM, 4TOOBI CHayaia pacrojiarajuch BCE DJIEMEHTHI, MOAYJbh KOTOPBIX HE
MPEBEIIIACT SAUHUILY, & TOTOM — BCE OCTAJIbHEIC.
Bapunant 9
B ogHOMEpHOM MaccHUBe, COCTOSAIIEM U3 N BEMIECTBCHHBIX 3JICMEHTOB, BEIYUCIHUTE:
U MakcCHMaabHBIH 10 MOIYJIIO 3JIEMEHT MacCHBa,
U cymMMy 3JIeMEHTOB MacCUBa, PACIIONOKCHHBIX MY IIEPBBIM M BTOPHIM MOJI0KHUTEIIEHBIMU 3JICMEHTAMH.

IIpeoGpazoBaTh MaccuB TaKUM 00pa30M, YTOOBI 3JIEMEHTEI, PaBHBIE HYJI0, PACHOIATAIHCh IT0CIIE BCEX OCTAlbHbIX.
Bapnant 10

B OOAHOMEPHOM MACCHUBE, COCTOAMIEM M3 N HECJIOYNCIICHHBIX 3JICMEHTOB, BEIYUCIINTD!:
U MHHHMaJIBHBII IO MOYJIIO 3JIEMEHT MAaCCHBA;
U cymmy Momyneil 5JIeMEHTOB MacCHBa, PACIIOI0KEHHBIX I10CIIE IEPBOTO AJIEMEHTa, PABHOTO HYIIIO.
[IpeoOpazoBaTh MaccUB TakMM 00pa3oM, YTOOBI B IIEPBOI €ro MOJOBHHE PacIoIarajuch JIEMEHTHI, CTOSBIIUE B
YETHBIX ITO3UINUAX, @ BO BTOPOH HOJIOBHHE — 3JIEMEHTBI, CTOSABIINE B HEUCTHBIX MO3UIMAX.
Bapuanr 11

B OOJHOMECPHOM MAaCCHUBEC, COCTOAMEM M3 N BEMICCTBCHHBIX 3JIECMEHTOB, BEIYUCIINTD:



a HOMCP MUHUMAJIBHOT'O IO MOAYJIIO 3JIECMEHTA MAaCCUBA,

U cymMy Mojyrneii 2IeMEHTOB MacCcHBa, PACIOJIOKEHHBIX MOCIIE TIEPBOTO OTPULIATEIILHOTO JIEMEHTA.
CxaTh MacCWB, yIalWB W3 HETO BCE DJJIEMCHTHI, BEIMYMHA KOTOPHIX HAXOOWUTCS B HWHTepBasie [a, b].
OcBoGoUBIIHMECS B KOHIIE MAaCCHBA 3JIEMEHTHI 3aII0JIHUTh HYJISIMH.
Bapuanr 12
B ogHOMEpHOM MaccHBe, COCTOSIIEM M3 N BEIIECTBEHHBIX JIEMEHTOB, BEIYUCIIHTh!
U  HOMep MakCHMaJIbHOTO IO MOJYIIIO SIEMEHTa MacCHBa;
U cymMy 2JIeMEHTOB MaccHBa, PACIOJIOKEHHBIX HOCIIE IEPBOTO TOJIOKUTEIFHOTO AJIEMEHTA.
IIpeoOpazoBaTh MaccuB TakuM 00pa3oM, YTOOBI CHawaja Paclojlarajich BCE HIIEMEHTHI, IIeNas 4acTh KOTOPBIX
JISKHUT B HHTEpBaJe [a,b], a moTOM — Bce OcTalIbHEIE.
Bapuant 13
B ogHOMEpHOM MaccHBe, COCTOSIIEM M3 N BEIECTBEHHBIX JIEMEHTOB, BBIYHCIIUTD:
U KonM4ecTBO 3IEMEHTOB MACCHBA, JISKAIINX B AUana3oHe oT A 1o B;
U cymMy 3IeMEHTOB MacCHBa, PACIIOI0KEHHBIX I10CJIE MAKCUMAIbHOTO 3JIEMEHTA.
YHOpAI0YNTb 3JIEMEHTHI MaccuBa MO YOBIBAHHIO MOTYJICH.
Bapunant 14
B ogHOMEpHOM MaccHBe, COCTOAIIEM M3 N BEIIECTBEHHBIX JIEMEHTOB, BEIYHCIINTD:
U KkOJMYeCTBO JIEMEHTOB MAacCUBA, PABHBIX HYIIIO;
U  cymMy 3JIeMEHTOB MaccuBa, PACIOJIOKEHHBIX IOCIIC MUHUMAIIBHOTO 3JIEMEHTA.
YIopsa04uTh 31€MEHThI MaCCHBA [0 BO3PACTAHUIO MOIYJIEHL.
Bapuanr 15
B OAHOMEPHOM MACCHUBE, COCTOANIEM M3 N BCHICCTBCHHBIX 3JICMCHTOB, BHIYUCJINTD!:

U Koau4ecTBO 3JIEMEHTOB MacCCHuBa, OOJIBIINX C;

U npousBeneHHe 31€MEHTOB MACCHBA, PACHIONIOKEHHBIX [OCIE MAKCHMAIBLHOTO 110 MOJYJIIO 3JI€MEHTA.
IIpeoOpa3oBaTh MacCUB TaKUM 0Opa3oM, YTOOBI CHayaja Paclojaraiuch BCe OTPUIATEIbHBIE 3IEMEHTHI, a IOTOM
— BCE TOJIOKHUTENIbHBIE (3JIEMEHTHI, paBHBIE HYJIIO, CYUTATh ITOJIOKHUTEILHBIMA).
BapuanT 16
B onHOMEpHOM MaccuBe, COCTOSAIIEM U3 N BEIIECTBEHHBIX 3JIEMEHTOB, BRIYUCIHUTD:

U  xoxuuecTBO OTPpHULATCIBbHBIX 3JIEMECHTOB MAaCCHUBA;

U  cymmy Mozyrneit 5IeMEHTOB MacCHBa, PACHIONIOKEHHBIX MOCJIE MUHIMAJIBHOTO 110 MOYJIIO 3JIEMEHTA.
3aMeHHUTh BCE OTpHUIATEIbHBIE AJIEMEHTHl MAacCHBa HMX KBaJIpaTaMH M YIOPSAOYUTH JIEMEHTHl MacCHBa IO
BO3PACTAHHMIO.
Bapnant 17
B omHOMEpHOM MaccHBe, COCTOSIIEM M3 N [IEJIOUYNCICHHBIX 3JIEMEHTOB, BEIYMCIIHTh:

U  KOIMYECTBO MOJOKHUTEILHEIX DJIEMEHTOB MacCCHBa,

U cyMMy 3JIeMEHTOB MAacCHBa, PACIIONOKCHHBIX ITOCIIE TIOCIEAHEr0 3JIECMEHTa, PABHOTO HYITIO.
IIpeobpazoBaTh MacCHB TaKUM 00pa3oM, YTOOBI CHaYala Pacrojarajinch BCE DJIEMEHTHI, Ieflas 4aCTh KOTOPBIX HE
MPEBBIIACT SAUHUILY, & TOTOM — BCE OCTAJbHEIC.
BapuanT 18
B omHOMEpHOM MaccUBe, COCTOSAIIEM U3 N BEMIECTBCHHBIX 3JICMEHTOB, BEIYUCIHUTE:

U  koamuecTBO dJIEMEHTOB MaccuBa, MeHbUX C;

U cymMy LenbIX 4acTei 3JIeMEHTOB MAaCCHBa, PacloI0KEeHHBIX TI0CIIE MOCJIEHETO OTPULIATEIIFHOTO HJIEMEHTA.
IIpeoOpa3oBaTh MaccMB TakuM 0O0pa3oM, YTOOBI CHaudalla pacloiarajuch BCE 3JIEMEHTHl, OTIMYAIOIIUECS OT
MaKCHMaJIbHOTO He Oonee yeM Ha 20%, a MOTOM — BCe OCTaJIbHBIE.
BapuanTt 19
B omHOMEpHOM MaccHBe, COCTOAIIEM U3 N BEIIECTBEHHBIX 3JIEMEHTOB, BEIYHCIIHUTD:
U npousBeneHue OTPHLIATENIBHBIX JIEMCHTOB MacCHBa,;
U cymMMy HOJIOXKHTENBHBIX JIEMEHTOB MAaCCHBa, PACHIOJIOKEHHBIX 10 MAKCHMAJILHOTO JJICMEHTA.
W3MeHNTh NOPAIOK CIEIOBAHKA 3JIEMEHTOB B MACCHBE Ha OOPATHBIN.

JladopaTopHasi padora 6. JIByMepHbIe MACCHBBI



3amanme.
Jana mnpsmoyrompHas wMarpuna. OmnpemenwTs cpenHee apu(METHYECKOe €€ DJIEMEHTOB W KOJIHYECTBO
MOJIOKHUTEIBHBIX 3JIEMEHTOB B KaX 10U CTpOKe.
Bapuanmut 3a0anuii:
Bapuanr 1
Jlana nienoyncieHHas npsAMoyToibHas MaTpura. OnpenennTs:
U KoNMYecTBO CTPOK, HE COAEPIKAIMX HU OJHOTO HYJIEBOTO JIEMEHTA;
U MakcuManbHOE M3 YHCell, BCTPEUAIOIMXCsl B 3alaHHOM MaTpulle 6oJiee 0JTHOTO pasa.
Bapuanr 2
JaHa niesouncineHHas npsMoyroyibHas Marpuna. OnpeaenuTh KOJIMYECTBO CTONONOB, HE COJACPIKAIMX HH OJHOTO
HYJICBOTO 3JIECMEHTA.
XapaKTepuCTUKON CTPOKH IEJIOUUCICHHON MaTpHUIbl HA30BEM CYMMY €€ IOJIOKUTEIbHBIX YETHBIX JIEMEHTOB.
[epecTaBisis CTPOKH 3aJaHHOW MaTPHIIBI, PACIIONIOKUTH UX B COOTBETCTBHH C POCTOM XapaKTEPUCTHK.
Bapnant 3
Jlara nienoyucieHHas IpsAMOYToNIbHas MaTpuia. OnpeaennTh:
U xonmyecTBO CTONOIOB, COACPIKAIIMX XOTS OBl OAMH HYJICBO DJIEMEHT;
U  HOMEp CTPOKH, B KOTOPOH HAXOIUTCS camas JUIMHHAS CEpUs OJUHAKOBBIX SJIEMEHTOB.
Bapnanr 4
Jana nenouncneHHas KBaJapaTHas MaTpuia. OmnpeneianTs:
U mnpousBeneHue IEMEHTOB B T€X CTPOKaX, KOTOPBIE HE COAEPKAT OTPHLIATEIbHBIX JJIEMEHTOB;
U makcmMyM cpenu CyMM 3J€MEHTOB IHarOHaJIeH, TapaieIbHBIX TTIAaBHOH THArOHAIH MATPHUIIBL.
Bapuanr 5
Jana nenoyncneHHas KBaJapaTHas MaTpuia. OmnpeneianTs:
U cymMy 2JIeMEHTOB B Te€X CTOJIONAX, KOTOPBIE HE COEPKAT OTPULATENLHBIX 3JIEMEHTOB;
U MuHEMYM cpenu CyMM MOJIYJISH JIIEMEHTOB THArOHAJCH, TapauIeIbHBIX TOOOYHOM THAarOHAIHA MAaTPHIIEL.
Bapunanr 6
Jlara nienoyucieHHas IpsMOyToJIbHas MaTpuia. OnpeaennTh:
U cymMy 2JIEMEHTOB B T€X CTPOKAaX, KOTOPBIE COJIEPKAT XOTsl Obl OJJMH OTPULIATEIbHBIN 3JIEMEHT;
U HOMepa CTPOK M CTOJIOIOB BCEX CEIUIOBBIX TOUEK MATPHIIEL.
MINPUMEYAHUE
Marpuna A umeeT ceIoByI0 TOUKY A;;,eci A;; ABIAETCS MUHMMAILHBIM JIEMEHTOM B i-i CTPOKE M MaKCUMAallbHBIM — B
j-M cToJI011€.
Bapuanr 7
st 3amanHHON Matpuipl pa3mepoM 8 X 8 Haiitu Takue K, mpu KoTopbix k-si cTpoka MaTpuibl coBnamaer ¢ k-m
CTOJIOIIOM.
Haiitu cyMMy 371eMEHTOB B T€X CTPOKaX, KOTOPBIE COEPIKaT XOTsl Obl OJJMH OTPULATEIbHBINA 3JIEMEHT.
Bapunanr 8
XapakTepuCTHKOM CcTONONA NETOYNCICHHOW MaTpHIbl HA30BEM CyMMY MOJYJIEH €ro OTpHIaTeNIbHBIX HEYETHBIX
aneMeHTOoB. [lepecTaBiisis CTONOIBI 3aJaHHON MATPHIIBL, PACHIOIO0KHUTE UX B COOTBETCTBHHU C POCTOM XapaKTEPHCTHK.
Haiitu cymMMy 351eMEHTOB B T€X CTOJIONAX, KOTOPbIE COAep KaT XOTs Obl OZIMH OTPHLATEIbHBIN IEMEHT.
Bapunant 9
Cocensamu snemenTa A;; B MaTpulle Ha30BeM SJIEMEHTBI Ay, tne i — 1<k <i+1,j-1<I1<j+1,(k ) #
(i,)). Onepamust crita)XxMBaHHUS MAaTPUIIBI JaeT HOBYIO MaTpHUILy TOTO K€ pa3Mepa, KaXKJblil SJIEMEHT KOTOPOH MOIydaeTcs
Kak cpefHee apH(METHUECKOE HMEIOIIMXCS COCelel COOTBETCTBYIOIIEr0 3J€MEHTa HMCXOAHOW Marpuusbl. IlocTpouTts
pe3yJbTaT CrIaXKUBaHMS 3aJaHHON BELIECTBEHHON MaTpHibl pazmepom 10 X 10.
B crimaxxeHHOIt MaTpuIle HAllTH CyMMy MOJIYJIEH 3JIEMEHTOB, PACHOJIOKEHHBIX HIDKE TJIaBHOM AMaroHalu.
Bapuanr 10
OneMeHT MAaTpHLbl HA3bIBAETCS JIOKAIBHBIM MUHMMYMOM, €CIM OH CTPOrO MEHBIIE BCEX UMEIOLIUXCS Y HEro
coceriell (oTpeeleHNe COCeIHUX JJIEMEHTOB CM. B BapuaHte 9). [lomcumTarh KOJTHYECTBO JIOKATBHBIX MHHHMYMOB
3aaHHO# MaTpuIlsl pazmMepom 10 X 10.
Haiitin cymmy Mopyiieid 371eMEeHTOB, paclOJIOKEHHBIX BBIIIE TIaBHOM AHAaroHau.



Bapuanr 11
KoadpduumenTs! cucTeMbl JWHEHHBIX YpaBHEHWH 3aJaHBl B BHAE MNPAMOYTONbHOW Matpuipl. C HOMOIIBIO
JIONYCTHMBIX IPE0Opa30BaHUi IPUBECTU CUCTEMY K TPEYTOJIbHOMY BUJLY.
Haiiti komm4ecTBO CTPOK, cpemHee apu(pMETHIECKOE JIEMEHTOB KOTOPBIX MEHBIIE 3aJaHHOI BEIIMYUHEI.
Bapuant 12
YIUIOTHUTH 3aJaHHYIO MAaTPHILY, YA N3 Hee CTPOKH U CTOJIOIBI, 3aITOTHEHHBIEC HYJISIMH.
HaiitTi HOMep mepBoii U3 CTPOK, COAEPIKALIUX XOTsI ObI OJIMH MOJOKUTEIBHBIN 3JIEMEHT.
Bapuant 13
OcyliecTBUTh IUKJINYECKUN CABUT JIEMEHTOB MPSAMOYTOJBHOM MATpHIBl HAa N 3JIEMEHTOB BIIPABO WM BHU3 (B
3aBHCHUMOCTH OT BBEJJCHHOTO PEKMMa), N MOXKET OBITH OOJBIIE KOINIECTBA 3JICMEHTOB B CTPOKE MIIH CTOJIOIIE.
Bapuanr 14
OcyIecTBUTh UKIMYECKUI CIBHUT 3JIEMEHTOB KBaJIpaTHOIM MaTpuibl pazmepoM M X N BrpaBo Ha k aieMeHTOB
TakuM 00pa30M: AJIEMEHTHI IIEPBOW CTPOKM CABHTAIOTCA B TOCIECAHHH CTOJOCI CBEPXY BHH3, U3 HETO — B TOCICIHIOIO
CTPOKYy CIIpaBa HalleBO, M3 Hee — B IEpPBbIA CTOJIOCL CHH3Yy BBEpX, U3 HEr0 — B IIEPBYIO CTPOKY; UL OCTaJIbHBIX
3JIEMEHTOB — AHAJIOTUYHO.
Bapnant 15
JlaHa nienmoyucieHHas mpsMOyToibHas MaTpuna. OnpeneuTs HoMep IepBOro U3 CTOJOOB, COMSPKAIIIX XOTS OBI
OJIUH HYJIEBOU 3JIEMEHT.
XapakTepUCTUKONW CTPOKH IIEJIOUHUCICHHOM MAaTPHULBI HA30BEM CyMMY €€ OTPHLATEIbHBIX YETHBIX 3JIEMEHTOB.
[MepecraBisisi CTPOKH 331aHHOI MAaTPHIIBI, PACIIONIOKHUTh UX B COOTBETCTBUH C YOBIBAHHEM XapaKTEPUCTHUK.
Bapuanr 16
YHopsaaounTh CTPOKU IIEJIOYHCICHHOM NPsIMOYTOJIbHOM MAaTpPHIBI MO BO3PACTAHMIO KOJIWYECTBA OJMHAKOBBIX
3JIEMEHTOB B KaX10H CTPOKE.
HaiitTi HOMep mepBoro u3 cToj0IOB, HE COJEPHKAIIUX HA OHOTO OTPUIATENILHOTO AJIEMEHTA.
Bapuanr 17
[TyTem mepecTaHOBKH 3JIEMEHTOB KBaJAPaTHOW BEIIECTBEHHON MAaTPHUIIBI TOOUTHCS TOTO, YTOOBI €€ MaKCUMAaJIbHBII
9JIEMEHT HaXOJIWJICS B JIEBOM BEPXHEM YTIy, CIEIYIONINA 10 BEITUUYUHE — B MO3ULIKH (2, 2), CIEAYIOMUHN M0 BEIUYUHE —
B mo3unud (3, 3) ¥ T. 1., 3aIIOTHUB TaKUM 00pa30M BCIO TTIABHYIO THATOHAIb.
HaiiTu HOMeEp NepBOii U3 CTPOK, HE COIEPKALINX HU OJHOTO MOJIOKUTEIBHOIO AJIEMEHTA.
Bapuanr 18
Jlana nienouncieHHas npsAMoyToyibHas MaTpuia. OnpenennTh:
U KOIMYecTBO CTPOK, COMEPIKANIUX XOTsI OBl OJIFH HYJIEBOH 3JICMEHT;
U  wsOMep cTo0I11a, B KOTOPOM HAXOAMTCS caMasi [UTHHHAS CepPHs OJMHAKOBBIX JIEMCHTOB.
BapuanTt 19
Jana uenouuncinenHas kBajapaTHas Matpuia. OnpeneauTb:
U cymMy 2JIeMEHTOB B T€X CTPOKAaX, KOTOPbIE HE COJEPIKAT OTPUIATENBHBIX 3JIEMEHTOB;
U MHHHMYM cpeny CyMM 3JIEMEHTOB IMaroHaliei, apaieJbHbIX [IAaBHOHM AMAaroHa Nl MaTPHIIbL.
BapuanT 20
JlaHa nenouncneHHas npsMoyroybHas MaTpua. OnpenenuTs:
U KoJMYecTBO OTPHLATEIBHBIX JIEMEHTOB B TEX CTPOKAX, KOTOPBIE COJEPIKAT XOTs Obl OJTUH HYJIEBOH JJIEMEHT;

a HOMEpA CTPOK U CTOJ'I6IIOB BCEX CCJIOBBIX TOYCK MaTpHUIbI.

HNPUMEYAHHUE

Marpua A HMMEET CeIOBYI0 TOuKy A;j,eciu A;j ABIAETCS MHMHMMAIBHBIM 3JIEMEHTOM B i-H CTpoke H

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

Bapuanr 1



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

Bapuanr 2

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

Bapuant 3

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

Bapuanr 4

Hammcates mporpamMmy, KOTOpasi CUMTHIBACT AHTIMHCKANA TEKCT W3 (aiila M BBEIBOOUT HA OHKpaH CIIOBA,
HAYMHAIOIINECS C TTIACHBIX OYKB.

Bapuanr 5

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

Bapnanr 6

Hammcate mporpammy, KOTOpasi CUMTHIBAE€T TEKCT W3 (hailla M BBIBOJUT Ha 3KpaH TOJBKO IPEIUIOKCHHUS, HE
coJieprKallie 3anaThIX.

Bapuant 7

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

Bapnant 8

Hammcate mporpaMmy, KOTOpas CUMTHIBAET TEKCT M3 (paiia M BBIBOJUT Ha SKPAaH TOJBKO IMTATHl, TO €CTh
MIPEUIOKEHHS], 3aKIIFOUEHHBIC B KABBIUKH.

Bapuanrt 9

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

BapuanTt 10

Hanmcate mporpamMMy, KOTOpas CUMTHIBAET AHTIMHUCKUHM TEKCT W3 (aiia M BBEIBOAWUT HA 3KpaH CIIOBAa TEKCTa,
HAYMHAIOIIMECS U OKAHYUBAIOIIHECS Ha ITacHbIE OyKBBI.

Bapuanr 11

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

Bapuant 12

Hammcare mporpaMmy, KoTOpasi CUMTHIBAa€T TEKCT M3 (ailla M BBIBOAWT HAa HKPAH TOJNBKO MPEATIOKEHHS,
HAYMHAIOIIHECS C THPE, Nepe KOTOPBIM MOTYT HaXOAUTHCS TOJIBKO MPOOEIbHBIE CHMBOJIEI.

Bapuanr 13

Hamucate mporpaMmy, KOTopasi CUYMTHIBAET aHTIMHCKANA TEeKCT W3 (paiia W BBIBOJAMT €r0 Ha dKpaH, 3aMECHUB
MIPOTIMCHON KaXKAYIO MEPBYIO0 OYKBY CJIOB, HAUMHAIOIINXCS C TTIACHON OYKBEI.

BapuanT 14

Hanucatp nporpammy, KoTopasi CAMTBIBAET TEKCT M3 (paiiia W BEIBOAUT €TO HA 9KpaH, 3aMeHuB nudpsr oT 0 10 9
CIIOBAaMH «HOJIbY», KOIUHY, ..., «ICBATHY, HAUNHAS KaXI0€ MIPEI0KEHHE C HOBOH CTPOKH.

Bapnant 15

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

BapuanT 16

Hanucarte mporpammy, KOTOpasi CYMTHIBAE€T TeKCT n3 (haiiyia M BBIBOJUT Ha SKpaH CHayala BONPOCHTENBHBIE, a
3aTeM BOCKJIMIATEIBHBIC MPEII0KEHHUS.

Bapnant 17

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

Bapmuanr 18



Hanucare mporpaMmy, KOTOpasi CUMTHIBA€T TEKCT W3 (ailla W BBHIBOAMT Ha JKpaH BCE €ro INPEJIOKEHHUsS B
00paTHOM TOPSIKE.

Bapnant 19

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

JladopaTopnasi pa6ora 8. Kinaccsl u onepamnum.

Kaxnpiit paspabaTpiBaeMblil KJIacC AOJDKEH, KaK MPaBHIIO, COAEPXKATh CICAYIOIIHE JJIEMEHTHI: CKPBITHIC MO,
KOHCTPYKTOpBI C MapaMerpamMu M 0e3 mapaMeTpoB, METOJbI; CBOMCTBA, WHIEKCATOPHI; IMEPErpy’kKEHHbIC OIepalvy.
OyHKIIMOHAIBHBIE 3JIEMEHTHI Kilacca JOJDKHBI 00ecleurnBaTh HEMPOTHBOPEUHBEIM, MOJIHBIN, MUHIMAIBHBIN U yIOOHBIH
unrepdeiic knacca. [Ipy BOSHUKHOBEHUH OIIMOOK JJOMKHBI BEIOPACHIBATHCS UCKITIOUEHHS.

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

Omucate kiacce a1 pabOTBI ¢ OJAHOMEPHBIM MacCHBOM HENbIX duced (BekropoMm). OOecneunTs clemyromune
BO3MOKHOCTH:

U  3amaHne Mpou3BOJILHBIX IEJBIX TPAHHUI HHICKCOB IIPU CO3/1aHUN O0BEKTA;
U oOpaiieHue K OT/ACIFHOMY 3JIEMEHTY MacCHBa C KOHTPOJIEM BBIXO/a 3a IIPEEibl MaCCUBA;
a BBITITOJIHCHHC onepaumﬁ TO3JICMCHTHOTO CJIOKCHHA MW BbIYMTAaHUA MACCUBOB C OAWMHAKOBBIMU TI'paHUIIAMU

HHJICKCOB,;

U BbInoyHEHWE onepalyii YMHOKEHHS U JJICHUsI BCEX 3JIEMEHTOB MacCHBa Ha CKaJIsIp;
U BbIBOZ Ha HKpaH JIEMEHTA MacCHBa 10 3aJaHHOMY MHJICKCY M BCETO MAacCHBA.

Hamnucate nporpammy, JEMOHCTPHPYIOIIYIO BCe pa3paboTaHHBIE SJIEMEHTHI Klacca.
Bapuanmut 3a0anuii:

BapunanT 1

Omnucatp KilacC «aHTIIO-pPyCCKHH CIOBapb», 00ecIeunBarOmi BO3MOXHOCTh XPAHEHHsI HECKOJIBKHX BapHaHTOB
mepeBoJia Il KaXJ0ro cjioBa. Peanw3oBarh NOCTYN MO CTPOKOBOMY HHJEKCY — aHTAMCKOMY ciioBy. OOecneduThb
BO3MOXXHOCTb BBIBOJIa BCEX 3HAYECHUH CIIOB M0 33JaHHOMY IIpe(HKCy.

Bapnant 2

Omnucatp Kiace st paboThl ¢ OTHOMEPHBIM MacCHBOM CTPOK (DMKCHPOBaHHOHM JUTMHBEL. OOecreunTs clenyonme
BO3MO>KHOCTH:

U 3amaHne Mpou3BOJILHBIX IIEJIBIX TPAHUIl HHIEKCOB IIPU CO3aHUH 00BEKTa;
oOpaliieHne K OTJeNIbHOM CTPOKE MacCcHBa 10 WHJIEKCY C KOHTPOJIEM BBIX0JIa 3a IPEIeNIbl MacCHBa;
BBINTOJTHEHHE OTlepanuii O3JIEMEHTHOTO CIEIUICHHS IByX MacCHBOB C 00pa3oBaHHEM HOBOT'O MacCHBA;

BBITIIOJIHCHHUC onepaunﬁ CJIMAHUA IBYX MAaCCHUBOB C UCKITFOYCHUEM MTOBTOPAIOIIUXCA 3JICMCHTOB,

UOuUJJduo

BBIBOJI Ha 3KpaH 3JIEMEHTa MacCHBa I10 33JJaHHOMY MHIEKCY U BCEr0 MaccuBa.
Hanucats nporpaMmy, 1€MOHCTPUPYIOLIYIO BCe pa3paO0TaHHBIE 3JIEMEHTHI Ki1acca.
Bapnanr 3
OmnmcaTe KJIacC MHOTOWICHOB OT OJHOM IEpEeMEHHOH, 3aJaBacMbIX CTENEHbI0 MHOTOWIEHA M MAacCHBOM
k03(punmenToB. OGecreunTsb ClieTyIoNIe BO3MOXHOCTH:

a BBIYHCJICHUEC 3HAYCHUA MHOTOYJICHA IJIA 3aITaHHOTO apryMEHTa,
OTIepaIiy CJI0KEHHS, BBIYUTAHUS 1 YMHOKEHNSI MHOTOYJIEHOB C ITOJy4€HHEM HOBOTO 00bEKTa-MHOTI0OYJICHa,;

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

U o0 Od

BBIBOJ] HA 3KpaH ONHCAaHUSI MHOTOYWIEHA.
Hanucats nporpaMmy, 1eMOHCTPUPYIOLIYIO Bce pa3paboTaHHBIE 3JIEMEHTHI Kilacca.

Bapunanr 4

Omnucare Kjacc, OOECIEUMBAIOIIMK IIPEACTaBICHUE MATPUIBI MPOU3BOJIBHOIO pa3Mepa C BO3MOXKHOCTBIO
W3MEHEHMsI YHCIIa CTPOK M CTOJOIOB, BHIBOJA HA SKpaH MOAMATPHUIIBI JIOOOTO pa3Mepa M BCeil MAaTpHIBI, JOCTyMa IO
HHJEKCaM K 2JIEMEHTY MaTpULIbL.

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

Bapnant S



Onucartp knacc it paboThl ¢ BOCBMEPHUYHBIM UYHCIIOM, XpaHSAIIMMCS B BHJIE CTPOKH CHMBOJIOB. Peann3oBarh
KOHCTPYKTOPBI, CBOHCTBA, METOABI U CIEAYIOIINE ONEPALNN:
U onepauuy npucBanBaHMUs, peaIn3yONIe 3HAYUMYI0 CEMaHTHKY;
oreparyy CpaBHEHHUS;
peoOpa3oBaHKe B JECATHIHOE YHCIIO;

(opMaTHBIH BBIBOJ;

OouJdouo

JOCTYTI K 3a/JaHHOH IH()pe YuCIIa Mo MHAEKCY.
Hamnucats nmporpammy, IeMOHCTPUPYIOIIYIO BCe pa3paboTaHHBIE 3JIEMEHTHI Kilacca.
Bapuanr 6
Onucatp Kiacce «JIoMamHsst ondarorekay. [IpeqycMoTpeTs BO3MOKHOCTE pabOTHI C MIPOU3BOJILHBIM YHCIIOM KHUT,
MTOWCKa KHUTH N0 KaKOMY-JTHOO MPU3HAKY (II0 aBTOPY, IO TOAY M3IAaHUS WM KaTeropuu), 100aBICHUS KHUT B ONOINOTEKY,
yJIaJICHUs] KHUT U3 Hee, 0CTYyIa K KHUTE 110 HOMeEpY.

Hanmcats nporpaMmy, 1eMOHCTPHPYIOLIYIO Bce pa3pabOoTaHHBIE 3JIEMEHTHI Kiacca.

Bapuanr 7

Omucath KJ1ace «3alicHasi KHIDKKay. [IpenycMoTpeTh BOBMOXHOCTh padOThl ¢ IPON3BOIBHBIM YHCIIOM 3aIliCceH,
MIOMCKa 3aIiCH TI0 KaKoMy-JIH00 NpU3HaKy (HarmpuMmep, o GaMuinm, nate poxIeHUs WM HoMepy Tenedona), 1o0aBieHus
U yaJIeHUS 3aIHCeH, COPTHPOBKH 1O ()aMIIIMH U TOCTYIIA K 3alHCH 110 HOMEPY.

Hanucats nporpaMmy, JeMOHCTPUPYIOLIYIO BCe pa3pabOTaHHbIE 3JI€MEHTHI Kilacca.

Bapuanr 8

Onucath Kllacc «CTyJeH4YecKas rpymmna». lIpenycMOTperh BO3MOXHOCTh pPabOThl C MEPEMEHHBIM YHCIOM
CTYZAEHTOB, TTONCKA CTYACHTA M0 KaKOMY-JIM0O MPHU3HAKY (HAampuMep, 1o (GpaMiIny, UMEHH, 1aTe POXKICHUS), TOOABICHUS
" yaaJleHus 38HI/ICCI>1, COPTHUPOBKHU MO Pa3HbIM IIOJIAM, JOCTYIIA K 3allMCU 10 HOMEPY.

Hanmcats nporpaMmy, 1eMOHCTPHPYIOLIYIO Bce pa3pab0oTaHHBIE 3JIEMEHTHI Kitacca.

Bapnant 9

Omnucate Kiacc, peaju3yloIMi THII JaHHBIX «BEIIECTBEHHas MaTpuia» M padory ¢ HuMH. Kiacc momxeH
peaIM30BBIBATH CIEIYIOIINE OTIEPAIH HaJl MATPHLIAMH:

U crnoxenue, BEIYUTAHHUE (KaK C JPYTOH MaTPHIEH, TaK U C YUCIIOM);

KOMOWHHUPOBaHHBIE OTIEpaIliy PUCBanBaHusI (+=, -=);
oTIepaIy CpaBHEHHS Ha PaBEHCTBO/HEPABEHCTBO;

oTepanyy BEIYUCICHUS 00paTHON U TPaHCIIOHMPOBAHHOW MaTPHIIbI;

UOuUJJduo

JOCTYTI K 3JIEMEHTY TI0 HHAEKCaM.
Hanucats nporpammy, JEMOHCTPHUPYIOIIYIO BCE pa3paboTaHHbIE 3JIEMEHTBI Kilacca.
Bapuant 10
Omnucate Kiacc, peaqu3yroIUi THUI JaHHBIX «BEIIECTBEHHas MaTpula» U pabory ¢ HumH. Kiacc momxeH
peaIn30BHIBATh CIEAYIOIINE OTIEPAH HaJl MATPHLIAMH:
U ymHOxeHue, neeHue (Kak Ha PYrylo MaTpuIly, TaK U Ha YUCIIO);
KOMOWHHUPOBAHHBIE OTIEPALINH NPHCBanBaHus (*=, /=);
OIepaluIo BO3BEICHUS B CTEIEHB;

METOABI BBIYUCIICHUA ACTCPMHUHAHTA U HOPMBI;

(I i W

JOCTYII K 3JIEMEHTY IO UHJEKCaM.
Hanucats nporpaMmy, 1€MOHCTPUPYIOLIYIO BCe pa3pab0TaHHBIE 3JIEMEHTHI Kilacca.
Bapuanr 11
Omnucate Kiacc, peaqu3yrOIUi THI JaHHBIX «BEIIECTBEHHAas MaTpuia» M pabory ¢ HumH. Kmacc momxeH
peanu30BLIBaTh CIEAYIONINE ONepallii HaJl MaTPULIAMHU:
U wMerompl, peanu3yroliye IMPOBEPKY THIA Marpuipl (KBaJpaTHas, AWaroHalbHas, HyJeBas, eJAWHUYHAs,
CUMMETPHUYHAsI, BEPXHsISI TPEYTOJIbHASL, HIDKHSASA TPEYrobHas);
U omepamuu cpaBHEHHs Ha paBEHCTBO/HEPaBEHCTBO;
U mocTyn K ByIeMEHTY 0 MHIEKCaM.
Hanmcats nporpaMmy, 1€MOHCTPUPYIOLIYIO BCe pa3pab0TaHHBIE 3JIEMEHTHI Kilacca.
Bapuant 12



Onucare KiIacCc «MHOXXECTBO», IO3BOJISIIOLIMK BBINOJHATH OCHOBHBIE OINEpaluy: A00aBIeHHE W yIajeHHE
3JIEMEHTA, TIepeceyeHne, 00bEANHEHUE U PAa3HOCTh MHOXKECTB.

Hamnucats nporpammy, JEMOHCTPHPYIOIIYO BCe pa3paboTaHHBIE 3JIEMEHTHI Klacca.

Bapuant 13

Omnucatp KJlacc «IpeIMETHBIN ykazaTenb». Kaxk/plii KOMIIOHEHT yKa3aTels COJIEPKUT CIIOBO U HOMEpa CTPaHHMII,
Ha KOTOPBIX 3TO CIOBO BeTpedaeTcs. KonnaecTBo HOMEPOB CTpaHMIL, OTHOCSIIUXCS K OMHOMY CIIOBY, OT OJHOTO [0 AECSTH.
[MpexycMoTpeTh BO3MOXKHOCTH (POPMHUPOBAHMS yKa3aTelsl C KIIaBHATyphl U U3 (aiiia, BBIBOJA yKa3aTells, BEIBOJa HOMEPOB
CTpaHUI] IS 33JaHHOTO CJIOBA, yJAJICHUS SJIEMEHTA U3 YKa3aTels.

Hamnucats nmporpammy, JEMOHCTPHPYIOIIYO BCe pa3paboTaHHBIE 3IEMEHTHI Klacca.

Bapuant 14

Onucath KjacC «aBTOCTOSHKa» MJIsI XpaHEHUs CBelIeHui 00 aBroMoOmisx. Jlmst Kakaoro aBTOMOOMIISA
3aIICBIBAIOTCA TOCHOMED, LBET, (paMUIUs BIaJelblia W IPU3HAK NPUCYTCTBHA Ha CTOsTHKE. OOecIeunTh BO3ZMOKHOCTH
MOWCKAa aBTOMOOWJISI 1O pPa3HBIM KpPHUTEPHUSIM, BBIBOJA CIIMCKA IPUCYTCTBYIOUIMX W OTCYTCTBYIOIIMX Ha CTOSHKE
aBTOMOOMIIEH, OCTyTIa K NMEFOLMMCS CBEICHHUSAM IO HOMEPY MECTa.

Hanucats nporpaMmy, JeMOHCTPUPYIOLIYIO BCe pa3pabOTaHHbIE 3JI€MEHTHI Kilacca.

Bapuanr 15

Onucath KilacC «KO0J0/a KapT», BKIIIOYAIOIINI 3aKPHITBI MACCUB AJIEMEHTOB Kilacca «kapTay. B xapTe xpaHsrcs
MacTe 1 HoMep. O0ecrednTh BO3MOXKHOCTH BBIBOJIa KapThl 110 HOMEPY, BBIBOJA BCEX KapT, MEPEMEIIMBAHUS KOJOABI U
BbIJa41 BCEX KapT U3 KOJIOJAblI IOOAUHOYKE U IO 6 IITYK B CHy‘IaﬁHOM TMopAaKe.

Hanmcats nporpaMmy, 1€MOHCTPUPYIOLIYIO Bce pa3paOb0TaHHBIE 3JIEMEHTHI KITaCCOB.

Bapuant 16

Omnucatp KJ1ace «Ioe3», COAESPKAIINH CIIeTyIONINE 3aKPBITHIEC MOJIS:

U wmassanue ITYHKTa Ha3HAYCHU,

U  =OMep moe3nma (MOKET colepKaTh OYKBHI U ITHQPHI);

U

BpeMsI OTIIPABJICHHUS.

IIpenycmoTpeTs CBOMCTBA AJIS TIOTYyYEHHS COCTOSIHUSA OOBEKTA.

Omnucatp Ki1ace «BOK3all», COJIEPKAIINI 3aKPBITHII MacCcUB 1oe310B. O0eCeUnTh CIIeAyIOIHe BO3MOKHOCTH:
BBIBOJI HH(GOPMAIMH O TI0€3/1€ 110 HOMEPY C MOMOIIBIO HHJIEKCA;

BBIBOJI MH(OPMALMH O TI0€3/1aX, OTIPABIISIONINXCS TOCJIE BBEJCHHOTO C KJIAaBUATYPhl BPEMEHH;

TIEPETrPYKEHHYIO ON€paliuio CpaBHCHMSA, BBINIOJIHAONYIO CPDABHEHUE BPEMEHU OTIIPABJICHUSA JABYX ITOE3/10B;

UOuUJJduo

BBIBOJI HH(OPMAIIMH O TT0€3/1aX, OTIPABJIAIONINXCS B 3aJaHHBIN ITyHKT HA3HAYCHUSI.
Wudopmanus fgomkHa OBITh  OTCOPTHUPOBaHAa II0 BpPEMEHM OTHpaBieHusa. Hammcate mporpammy,
JIEMOHCTPHUPYIONIYIO BCE pa3paboTaHHBIE 3JIEMEHTHI KIIACCOB.
Bapuant 17
Omnucatp KJ1acc «TOBapy», COAEPIKaIINi CIIeIyIOIINe 3aKPBITHIE MOJIS:
U wasBaHme TOBapa;
U Ha3zBaHMe MarasuHa, B KOTOPOM IPOJAETCs TOBap;
U croumocTs TOBapa B pyOIIsiX.
[IpexycMoTpeTh CBOWCTBA /ISl OTyUSHUSI COCTOSIHUSI OOBEKTa.
OmnmcaTs KJIacc «CKIamy, COACPIKAIINi 3aKPHITHIH MacCHB ToBapoB. OOeCeynTh CIeyIONnIie BO3ZMOKHOCTH:
U  BoBog mHQOpManNM 0 TOBapE 110 HOMEPY C MIOMOIIBIO HHJIEKCA;
U BbIBoA Ha dKkpaH MH(GOPMAIMH O TOBape, Ha3BaHWE KOTOPOTO BBEACHO C KJIABUATYPBI; €CIIM TAKUX TOBAapOB HET,
BBIJIaTh COOTBETCTBYIOIEE COOOIICHHE;
U copTupoBKy TOBapOB IO Ha3BaHHIO Mara3uHa, 0 HAMMEHOBAHHIO U 110 IICHE;
U mneperpyXeHHYIO ONEpAaIHIO CIOKESHHUS TOBAPOB, BHIMIOJIHSIOIIYIO CIIOKEHUE X 1ICH.
Hanucats nporpaMmy, 1eMOHCTPUPYIOLIYIO Bce pa3paboTaHHbBIE JJIEMEHTHI KIIacCOB.
Bapmuanr 18
OnucaTh KJIacc «caMmoeT», CoAep KaIluii CIeAyIOIUe 3aKPbIThIE MOJIS:
U Ha3BaHMe IyHKTA Ha3HAYCHHUS;
U mecru3Ha4HBIA HOMEp peiica;

U Bpems oTIIpaBiICHHUS.



[IpenycMoTpeTh CBOWCTBA /I OyUSHHUS! COCTOSIHUSL OOBEKTa.
Ommcate KJacc «adpomopT», COACPKAIlMiA 3aKpBITBIH  MaccHB camoieToB. (OOecmeuuTs —Clexyromne
BO3MOKHOCTH:

U BeBOX MH(pOPMALUK O CaMOJIETE IO HOMEPY pelica ¢ MOMOIIBIO HHACKCA;
BBIBOJ MH(OPMALIUK O CaMOJIeTaX, OTHPABIIAIOIINXCS B TSYSHHUE Yaca I0CJIe BBEICHHOT'O ¢ KJIABUATYPhI BPeMEHH;

BBIBO/J] I/IH(l)OpMaI_[I/II/I 0 CaMOJICTax, OTHPABJIAIOIINUXCS B 3aJIaHHBIN IIYHKT Ha3HAYCHUA;

[

MEPETPY>KCHHYIO ONEPAINIO CPAaBHEHHUS, BBITIOJIHSIONIYI0 CPAaBHEHHE BPEMEHH OTIIPABJICHHS ABYX CaAMOJIETOB.
WUndopmanmst pomkHa OBITh  OTCOPTHPOBaHa IO BpPEMEHH OTHpaBieHus. Hammcats  mporpammy,
JIEMOHCTPHUPYIOIIYIO BCe pa3paboTaHHBIC 3JIEMEHTHI KJIACCOB.
Bapnant 19
Ommcath KJ1acc «3aIuchy, COAEPKAIINN CIEAYIOINE 3aKPhITHIE TOJIS:
U  damunus, ums;
U  nHOMep TenmedoHa;
U nmara poxxneHus: (MaCCUB M3 TPEX YUCEN).
[IpexycMoTpeTs CBOWCTBA /I MOTYyYCHUS COCTOSHUS OOBEKTa.
Onucath KJIacc «3amKCHas KHIDKKa», COJEpXKAIUi 3aKpbIThIi MaccuB 3amuceil. OOecnedyuTh Clenyromne
BO3MOXKHOCTH:

U BBIBOA Ha KpaH MHPOPMALUHU O YEIOBEKE, HOMEP Telie)OHA KOTOPOTO BBEACH C KIIABHATYPHI, €CJIA TAKOT'O HET,
BBIJIaTh Ha JIUCIUICH COOTBETCTBYIOIIEE COOOIICHHUE;

U  mnowuck mofaeit, AeHb POXKICHUS KOTOPBIX CETOHS WM B 3aaHHBIN JICHB;

U mowuck mopaeit, AeHs poXKICHUS KOTOPHIX OyIeT Ha CIeAyolei Heene,

U  mowuck soneit, Homep TenedoHa KOTOPBIX HAYMHACTCS HA TPH 331aHHBIX IU(PHI.

4.1.2. TectupoBaHue

Tema 1. TexHONOTHSA paObOTH B BU3YaIbHOI cpejie mporpammupoBanus. KomnoneHTHas monens. MHTepdeiicHbIe
KOMITOHCHTBI

Tema 2. O6padotka Tabmmuno# nHbBopMarmu. ['padudeckne Bo3moxHOCTH cpenbl Borland DELPHI. PaboTa ¢ daiimamu.
O06paboTka coObITHI. MBI U KITaBHATYPA

Tema 3. TexHONOTHS IPOSKTUPOBAHMS MPUIIOKEHUH. B3anmMo qeficTBUAME MPUIIOKEHUH ¢ 6a3aMu JaHHBIX

Tema 4. ConpoBo:xIeHHE IPOTPAMMHOTO POAyKTa. IIpoeKkTHas 1eATeTbHOCTh

4.1.2.1. Ilopsiaox npoBeaeHMsI.

TectupoBaHue NPOXOIUT B INHCHMEHHOW ()OpME WM C MCIOJIB30BAHHEM KOMIBIOTEPHBIX cpeacTB. OOydvarommics
MOJy4aeT ONpelel€HHOe KOJMYECTBO TECTOBBIX 3ajaHuil. Ha BbiNonHeHue BbiAesseTcs (UKCUpOBaHHOE BpeMs B
3aBHCHUMOCTH OT KoJHW4ecTBa 3ajaHWi. OleHKa BBICTaBIIAETCS B 3aBHCHMOCTH OT IPOIIEHTAa NPABHJIBHO BBITIOJHEHHBIX
3anaHuil. TectupoBaHue NpoOBOAUTCS NO BapuaHTaM. B kaxaom Bapuante — 10 TecToBBIX 3amaHuil. 3a KaKIblid
NIPaBWJILHBIA OTBET Hauucnsercs | 6amt. Mtoro 3a TecTupoBaHue CTyIeHT MOXET 3apaboTats 110 10 6amios.

Hwoke npuBeieHs! mpuMepHble 3aaanHus. [1omHbIH OaHK TECTOBBIX 3a1aHUH XpaHUTCS Ha Kadeape.

4.1.2.2 Kpurepun oneHHBAHUS
OneHKa «OTJIUYHO» CTABUTCH, eCJIM 00yUarommiicst Habpay 86% NpaBUIBHBIX OTBETOB M OoJiee.
O1eHKa «XOPOLI0» CTABUTCS, ecsiM o0yyaromuiicsa HaOpan ot 71% 10 85 % mpaBUIBHBIX OTBETOB.
OueHKa «y10BJIETBOPUTETbHO» CTABUTCS, €CJIM o0yuawmuiicst Habpan ot 56% 10 70% mpaBUIIBHBIX OTBETOB.
OleHKa «HEYI0BJIE€TBOPUTEIbHO» CTABUTCS, €CJIM o0y4uaroniuiicss Habpas 55% mpaBUIIBHBIX OTBETOB U MEHEE.
4.1.2.3. ConepixaHue OLIEHOYHOI'0 CPeACTBA
3agaHue 1:

COBOKYMHOCTb CPeACTB, C MOMOLLbI0 KOTOPbIX MPOrPamMbl MULWYTCA, KOPPEKTUPYIOTCA, NPeobpasyoTcs B MallMHHbIe
KOAbl, OTNIa’KMBAOTCA M 3aMyCKaloTCA, Ha3bIBaOT

(OTmeTbTe 04MH NPaBU/IbHbLIM BapuaHT OTBETa.)
BapwuaHT 1 0605104KOM

BapwuaHT 2 nporpamMmHoIt Moaesbio

BapwuaHT 3 guHamuyeckoi nnatpopmon

3apgaHue 2:
M3 npuBegeHHbIX HUXKe 3anucel Boiaennte pyHKkumm CLR:
(OTBeT cunTaeTCcA BEpPHbLIM, €C/IM OTMEYEHbI BCE NPaBU/IbHblE BApPUaHTbI OTBETOB.)



BapuaHT 1 agyxwarosasa KOMnNuUAauma
BapuaHT 2 ynpasneHue Kogom
BapuaHT 3 moaudukauma guHamuyeckon naathopmol

3apaHue 3

MpunoxeHune, Haxogaleeca B npouecce pa3paboTku, HasbiBaeTcA
(OTmeTbTe 0AMH NpPaBU/bHBIN BapuUaHT OTBETA.)

BapuaHT 1 npoektom

BapwaHT 2 moaynem

BapuaHT 3 KoHTelHepom

3agaHue 4:

Habop Tabnunu, AaHHbIX, ONUCIBAIOLWMX TO, YTO ONpeAeNeHo B MOAy/e, HOCUT Ha3BaHWe
(OTmeTbTe 0AMH NpaBUbHBIN BapuaHT oTeeTa.)

BapwaHT 1 meTagaHHble

BapunaHT 2 KomnnekcHble AaHHble

BapuaHT 3 moaynbHble AaHHble

3agaHue 5:

OcHoBHble YepTbl 06BEKTA ONpeaenaoT
(OTmeTbTe 0AMH NPaBWUIbHBIN BapuaHT OTBETA.)
BapuaHT 1 Knaccbl

BapuaHT 2 aTpubyTbl

BapwaHT 3 Tunsl

3apaHue 6:

dyHKUMK, NpegHasHavYeHHble Ana 06paboTKM BHYTPEHHUX AaHHbIX 06bEeKTa aHHOTO K/lacca, HOCAT HasBaHue
(OTmeTbTe 0AMH NPaBWU/IbHBIN BapuaHT OTBETA.)

BapwuaHT 1 meTtozbl

BapwuaHT 2 mapKepbl

BapuaHT 3 Tnnbl

3apgaHue 7:

CneuuanbHble NONA AAaHHbIX, C MOMOLLBIO KOTOPbIX, MOXKHO YNpPaBaATb NOBeAeHUEM 0b6beKToB AAHHOTO Kn1iacca, HOCAT
Ha3BaHue

(OTMeTbTe 0AMH NPaBWUAbHBIN BapuaHT OTBETa.)
BapwuaHT 1 cBOMCTBA

BapwuaHT 2 cneundmrKaymm

BapuaHT 3 metoabl

3apgaHue 8:

MopoKAeHHbIM KNacc HOCUT Ha3BaHWe
(OTmeTbTe 04MH NpPaBUNbHbLIA BapMaHT oTBeTa.)
BapuaHT 1 pebeHok

BapwuaHT 2 cheacteue

BapuaHT 3 noTomok

3agaHne 9:

COBOKYNHOCTb AOMYCTUMbIX B A3bIKE CUMBOJ/IOB HOCUT Ha3BaHWe
(OTmeTbTe 04MH NPaBUbHbLIA BapMaHT OTBeTa.)

BapuaHT 1 KoHTeNHep

BapwuaHT 2 andasut

BapuaHT 3 meTacTpoKy



3apanue 10:

K Tnam gaHHbix DELPHI chepyet oTHecTn

(OTBeT cunTaeTcA BEPHbIM, EC/IM OTMEUYEHbI BCE NPABU/bHbIE BAPMAHTbLI OTBETOB.)
BapuaHT 1 pasmepHblie TUnbI

BapuaHT 2 moaynibHble TUMbI

BapuaHT 3 ccblnoyHble TUMbI

3apgaHue 11:

CLR - a10

(OTmeTbTe 04MH NPaBU/bHbLIM BapuaHT OTBETA.)

BapunaHT 1 0611en3bIKoBasA 06 bEKTHO-OPUEHTMPOBAHHAA CPEAA BbINOJHEHUA
BapuaHT 2 AMHammu4yeckas naatdopma obpaTHOM cBA3M

BapuaHT 3 meToa KOMNAEKCHOM 06paboTKM MOANDUKALLMOHHDBIX AAHHbIX

3apgaHue 12:

Cnocob npeactaBneHNA AaHHbIX HOCUT Ha3BaHWe
(OTmeTbTe 0AMH NPaBWUbHBIN BapuaHT OTBETA.)
BapuaHT 1 meTog,

BapuaHT 2 Tmn

BapunaHT 3 mapKnpoBKa

3apaHue 13:

K tnam npunoxenunin .NET Framework cnegyet oTHecTu

(OTBET CUMTaeTCs BEPHBIM, €C/IM OTMEYEHbI BCE NMPAaBU/IbHbIE BAPMAHTbI OTBETOB.)
BapunaHT 1 KOHCONbHbIE NPUIONKEHNA

BapunaHT 2 makpomeaunitHble MPUIOKEHUA

BapuaHTt 3 Windows-npunoxeHus

3aaaHue 14:

Kakum asbikom asnaetca DELPHI?

(OTmeTbTe 0AMH NPaBWUIbHBIN BapuaHT OTBETA.)
BapuaHT 1 06bEKTHO-OPMEHTUPOBAHHbBIM
BapunaHT 2 anropuTMmnyecknum

BapunaHT 3 MmoAyNbHO-OPUEHTUPOBAHHbLIM

3agaHue 15:

Mpu Komnunaumm IL-Koga B MalwmHHbIN Kog CLR BbinonHsaeT
(OTmeTbTe 04MH NpaBUNbHbIA BapMaHT oTBeTa.)

BapwuaHT 1 naeHtuomKaymio

BapwuaHT 2 ayteHTUdMKaLMIO

BapwuaHT 3 Bepudukaumio

3apaHmnel6:

Kakue Tunbl paiinoB moryT 6bITb ONMCaHbl B 3aronoBke PE327?

(OTBeET cuMTaeTCA BEPHbIM, €C/IM OTMEYEHbI BCE MPaBU/IbHbIE BAPWAHTbI OTBETOB.)
BapunaHt 1 CSW

BapuaHTt 2 DLL

BapuaHTt 3 GUI

3apaHunel7:
K 6a30BbIM NOHATUAM 06 BEKTHO-OPUEHTUPOBAHHOTO NPOrPAaMMUPOBAHUSA CedyeT OTHECTU
(OTBeT cunTaeTca BEpHbIM, EC/IM OTMEYEHbI BCE MPABU/bHbIE BAPMAHTbI OTBETOB.)



BapwuaHT 1 Knacc
BapuaHT 2 nHkancynaumio
BapuaHTt 3 moaynb

3apaHmnels8:

MHOXecTBO 06EKTOB C OAMHAKOBbLIMM aTPUBYyTamun 1 NoBeAeHMEM HOCUT Ha3BaHUe
(OTmeTbTe 0AMH NpPaBU/bHBIN BapuUaHT OTBETA.)

BapuaHT 1 Knacc

BapwaHTt 2 moaynb

BapuaHT 3 KoHTelHep

3apaHmnel9:

C mexaHW3MOM BUPTYa/IbHbIX METO/0B CBA3bIBAIOTCA NOHATUA

(OTBeET cuMTaeTCA BEPHBIM, €C/IM OTMEYEHbI BCE NPaBU/bHblE BapUaHTbl OTBETOB.)
BapwaHT 1 nHkancynauum

BapuaHT 2 nonmdoHnsma

BapwuaHT 3 noammopdusma

3apaHmne20:

K nporpammubim anemeHTam asbika DELPHI cnegyet oTHecTH

(OTBeET cuMTaEeTCA BEPHDLIM, €C/TIM OTMEYEHbI BCE NPaBU/IbHblE BAPWMAHTLI OTBETOB.)
BapuaHT 1 meTku

BapuaHT 2 Knacchol

BapwaHT 3 Tunsl

3apgaHue:21

CTpyKTypa, UCnonb3yemasn A XpaHeHUA 3/1eMeHTOB MO NPUHLUMMY: NePBbIM NpULWeN - NOCAeSHUM yLwen, HOCUT
Ha3BaHue

(OTMeTbTe 0AMH NPaBWUAbHBIN BapuaHT OTBETa.)

BapuaHT 1 cTek

BapuaHT 2 moaynb

BapwuaHT 3 KoHTelHep

MpaBunbHble oTBeTHI: 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

TectupoBaHue (5 cemectp)

3apgaHunel:

MeTogbl, KOTOPbIe NO3BONAIOT BbIYUCAATL 3HAYEHUS MAaTEMATUUYECKUX QYHKLIUIA, COLEPIKUT KNacc
(OTmeTbTe 0aMH NPaBUbHbLIA BapMaHT OTBETa.)

BapwuaHTt 1 Math

BapwuaHT 2 Object

BapwuaHT 3 Scop

3apgaHne2:

Ecan meTof He BO3BPALLLAET HUKAKOro 3HaYeHUA, HE0BX04MMO YKa3aTb TUN
(OTmeTbTe 04MH NpaBUNbHbIA BapMaHT oTBeTa.)

BapwuaHT 1 void

BapwuaHT 2 self

BapuaHT 3 parent

3agaHune3:

OnepaTop nepeaaym ynpasaeHna DELPHI HocuT Ha3BaHue
(OTmeTbTe 04MH NPaBUbHbLIN BapMaHT OTBeTa.)

BapuaHT 1 return



BapwuaHT 2 depend
BapwuaHT 3 continue

3apgaHnes:

Mcnonb3oBaHMe HECKO/IbKUX METOA0B C OAHUM U TEM }KE UMEHEM, HO PA3/IMYHbIMU TUMAMM U KOJIMYECTBOM MapamMeTpoB
Ha3sblBaeTcA

(OTmeTbTe 04MH NPaBU/bHbLI BapMaHT OTBETA.)

BapuaHT 1 neperpyskon metToaoB

BapuaHT 2 MMNAMKaumein metTogos

BapuaHT 3 LMKAOorpammon MeTooB

3apaHunes:

CooTHOLEeHMEe MeXKayY YeHamMU NOCNef0BaTEIbHOCTY, B KOTOPOM KaK bl ClefyIoLmiA YieH BbipaxkaeTca yepes
HEeCKO/IbKO NnpeablayLwunx, HOCUT Ha3BaHue

(OTmeTbTe 0AMH NpaBUbHBIN BapUaHT oTBeTa.)

BapwaHT 1 getepmumHmnpoBaHHoe

BapwaHT 2 pekyppeHTHOe

BapunaHT 3 umnankaumMoHHoe

3aaaHunesb:

MecTo xpaHeHWA ToYeK BO3BpaTa Ha3blBaeTcA
(OTmeTbTe 0AMH NpaBUbHBIN BapuaHT oTeeTa.)
BapwaHT 1 ctekom BO3BpaTa

BapunaHT 2 cTeKOM 3HaYeHuM

BapwuaHT 3 cTekom BbI30BOB

3apaHune’:

O6beKT, reHepupyoLWNn MHPopMaLmto 0 "HeobbIYHOM NPOrPaMMHOM NPOUCLLECTBUN", HOCUT Ha3BaHUe
(OTmeTbTe 0AMH NPaBWUIbHBIN BapuaHT OTBETA.)

BapuaHT 1 uckntoyeHme

BapwaHT 2 TepmuHan

BapunaHT 3 KoHTelHep

3apaHmnes:

Ecnv nonb3oBaTenb BBEN BMECTO YMCNA CTPOKY, TO BOSHUKAET
(OTmeTbTe 0AMH NPaBWUIbHBIN BapuaHT OTBETA.)

BapuaHT 1 owmnboYHan cuTyaumn

BapwuaHT 2 owmnbKa B nporpamme

BapuaHT 3 ucknountenbHaa cutyauma

3apgaHnes:

B DELPHI uckntovyeHmna npeacraBnaroTCcA
(OTmeTbTe 04MH NpPaBUNbHbLIA BapMaHT oTBeTa.)
BapuaHT 1 meTogamu

BapwuaHT 2 Knaccamm

BapuaHT 3 obbekTamu

3apanmnelO:

Noboit Koa, KoTopbIn AoMKeH BbiTb 06A3aTeNbHO BbINOAHEH NPU Bbixoae U3 610Ka try, nomewiaerca B 610K
(OTmeTbTe 04MH NpPaBUNbHbLIA BapMaHT oTBeTa.)

BapuaHT 1 return

BapuaHT 2 catch

BapwaHT 3 finally

3apaHunell:

OnepaTop checked moxeT npoBepATb

(OTBeET cuMTaeTCA BEpPHbLIM, €C/TIM OTMEYEHbI BCE NPaBU/IbHbIE BAPMAHTLI OTBETOB.)
BapuaHT 1 610K MHCTPYKUUI

BapuaHT 2 KOHKpEeTHOE BblparkeHne



BapwuaHT 3 meTog co3aaHmsa Kaacca

3apaHunel2:

MOHO /1M 0AMH try-610K BNOXKUTL B APYrOn?
(OTmeTbTE 04MH NPaBU/bHbLIM BapMaHT OTBETA.)
BapuaHT 1 HeT, Henb3A

BapuaHT 2 TonbKo B Tene System

BapuaHT 3 ga, MoXKHO

3apaHunel3:

PYHKUMOHANbHBIN 3/1EMEHT Kaacca, KOTOPbIN peasnn3yeT BbIYMCNEHUA, HOCUT Ha3BaHMWe
(OTmeTbTE 04MH NPaBU/bHbLI BapuaHT OTBETA.)

BapuaHT 1 meTog,

BapuaHT 2 mapkep

BapwuaHT 3 cBolicTBO

3apaHuels:

MNeperpy3ka meTof0B ABNAETCA NPOABIEHNEM
(OTmeTbTe 0AMH NPaBWUIbHBIN BapuaHT OTBETA.)
BapuaHT 1 nHkancynaummn

BapuaHT 2 noammopoumsma

BapuaHT 3 umnamkaummn

3apgaHunels:

B KaKoI pekypcun meTos Bbi3biBaeT ceba B KauecTBe BCMOMOraTe/IbHOr0O Yepes Apyroi BCnomoraTebHbIi metoa?
(OTmeTbTe 0AMH NPaBWUIbHBIN BapuaHT OTBETA.)

BapwaHT 1 B gMHammyeckomn

BapwuaHT 2 B KOCBEHHOM

BapwuaHT 3 B cTaTMyecKom

3apaHuel6:

O6beKT, reHepupyroLWmin nHPopmaumto o "HeobbIMHOM NPOrPaMMHOM NpoucecTsmm”, HOCUT HasBaHWe
(OTMeTbTe 0AMH NPaBUAbHBIN BapuaHT OTBETa.)

BapuaHT 1 uckntoyeHue

BapuaHT 2 TepMmuHan

BapuaHT 3 KoHTelHep

3apaHuel7:

K MCKAOUMTENBHBIM CUTYaLMAM CAedyeT OTHeCTH

(OTBeT cuMTaeTCA BEpPHbIM, €C/IM OTMEYEHbI BCE NPaBU/bHble BapMaHTbl OTBETOB.)
BapwuaHT 1 BBOA NONb30BaTE/IEM BMECTO YMUC/A CTPOKM

BapwuaHT 2 HexBaTKy AOCTYNHON NamATh

BapuaHT 3 nonbITKY OTKPbITb HECYLLEeCTBYOLWMNI dain

3apaHmnels8:

B Kakom npocTpaHCTBE MMeH onpeaeneH Knacc Exception?
(OTmeTbTe 04MH NPaBU/IbHbLIM BapuaHT OTBETA.)

BapwaHT 1 Detect

BapuaHT 2 Main

BapuaHT 3 System

3apaHmnel9:

YnpasneHue o6paboTkoi uckntoueHmii B DELPHI ocHoBbIBaeTca Ha MCNo/1b30BaHMM onepaTopa
(OTmeTbTe 04MH NPaBU/bHbLIM BapuaHT OTBETA.)

BapuaHT 1 get

BapuaHT 2 try

BapwuaHT 3 break

3apgaHne20:



Kakas ¢opma onepatopa unchecked nossosseT UrHopnpoBaTb NepenoaHeHne ansa 3a4aHHOro BbipaxKeHua?
(OTmeTbTe 0AMH NpPaBU/bHBIN BapuUaHT oTBETa.)

BapunaHT 1 KOHCTPYKTUBHaA

BapwaHT 2 onepatopHas

BapuaHT 3 moaynbHaa

3apaHmne2l:

K cocTaBnamoLWwmm 4acTam CNUcKa NnapameTpoB MeToda cieayeT OTHeCTH

(OTBET CUMTaETCA BEPHBIM, €C/IM OTMEYEHbI BCE MPABU/IbHbIE BAPUaHTbI OTBETOB.)
BapuaHT 1 TMn gaHHbIX

BapwuaHT 2 meTog,

BapwaHT 3 ngeHtneoumkartop

3apaHune2:

Mpu nepepaye napameTpa Mo 3HAaYEHUIO METOA, NoslyYaeT
(OTmeTbTe 0AMH NPaBWUIbHBIN BapuaHT OTBETA.)

BapwaHT 1 pennnku napameTpos

BapuaHT 2 moaynu napameTpos

BapwnaHT 3 KOonuu napameTpos

3apaHune23:

[nA reHepaLmm UCKNOYEHUS NPOrPaMMUCTOM UCMONb3YEeTCA onepaTop
(OTmeTbTe 0AMH NPaBWUIbHBIN BapuaHT OTBETA.)

BapwuaHT 1 depend

BapuaHT 2 throw

BapuaHT 3 conclude

IIpaBunbnbie 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-
2,21-1,22-2 23-1

4.2. OueHoYHbIE CPeCTBA MPOMEKYTOUYHOMH aTTecCTALMHU

[Mo oucuumiuHEe MPEeoyCMOTPEH JK3aMeH. DK3aMeH IPOXOAWT Mo OmieTaM. B kakmom OwmireTe OAWH TEOPETHYCCKHMA
BOTIPOC ¥ OJHO IPAKTHYECKOE 3aJaHWe. JK3aMEH IPOBOAUTCS B YCTHOW / MUCBMEHHOW WM KOMITBIOTEpHOU (opme.
OrneHUBaeTCs BIIAJICHUE MAaTEPHAIOM, €TO CHCTEMHOE OCBOCHHE, CIIOCOOHOCTH NMPHUMEHSTh HY)KHBIC 3HAHUS, HABBIKH H
YMEHHUSI TIPU aHAJN3€ MPOOIIEMHBIX CUTYallUH U PEIICHUN MTPAKTHUECKHUX 3aaHHM.

4.2.1. YCcTHBII OTBET

4.2.1.1. Ilopsiaox npoBeIeHMs.

IIpomexxyTouHast arTecTarysl HaleleHa Ha KOMIUIEKCHYIO IPOBEPKY OCBOCHHS TUCHUIUIMHBEL OOyuaromuics
moiy4yaer Bomnpoc(bl)/3amanue(st) W Bpemsi Ha MOATOTOBKY. IIpoMexyToduHas aTTeCTalus MPOBOAUTCS B YCTHOH,
MMCbMEHHOW WM KoMIbloTepHOU (popme. OreHHBaeTCs BIaJieHHE MATEPUAIOM, €r0 CUCTEMHOE OCBOEHHE, CITIOCOOHOCTH
MIPUMEHSTH HY>KHBIC 3HAHWS, HABBIKK M YMEHUS TPH aHAIIN3E TPOOIEMHBIX CUTYAIMA U PEIICHIH MPAaKTUICCKUX 3aIaHHH.

4.2.1.2. Kpurepuu oueHUBaHUS.

OneHKa «OTJIWYHO» CTABHUTCS, €CJIU O0YyYaIHMiicsd MPOJAEMOHCTPUPOBAI BCECTOPOHHEE, CHCTEMATHYCCKOE U
riryOokoe 3HaHUE Y4eOHO-TIPOTPaMMHOTO MaTephalla, yYMEHHE CBOOOJHO BBIIONHATH 3aJaHUs, IPEIyCMOTPCHHEIC
MIPOTrpaMMO¥i, YCBOMJI OCHOBHYIO JINTEPATypPy ¥ 3HAKOM C JIOMIOJHUTEIBHOM TNTEpaTypoil, peKOMEHIOBAHHOI IPOrpaMMoii
JUCHUIUIMHBI, YCBOUJI B3aUMOCBA3b OCHOBHBIX MMOHATHI JUCHUIUIMHBI B UX 3HAYCHUU AJIA an/Io6peTaeM01‘/'I npO(’peccm/I,
IIPOABUII TBOPUYECKUEC CHOCO6HOCTI/I B IOHMMAaHHUH, U3JI0OKCHUU U UCITIOJIb30BaHUN yqe6Ho-np0rpaMMHoro Mare€puaia.

O1eHKa «X0poII0» CTABUTCA, €CJIM 00ydalomMiica MpoAEeMOHCTPUPOBAI OJTHOE 3HAHUE YIeOHO-IIPOTPaAMMHOTO
Marepuana, YCIEIIHO BBIIOJHWI IPEIyCMOTPEHHbIE IPOrpaMMOM 3aJaHMs, YCBOWI OCHOBHYIO JIUTEpATypy,
PEKOMEHAOBAaHHYIO ITPOrPaMMOH JUCIUIUIMHEI, TOKa3aJl CHCTEMAaTHIECKU XapakTep 3HAHUH MO JAUCIHIUINHE U CIIOCOOCH
K UX CaMOCTOSTCIFHOMY ITOMOJHCHHIO W OOHOBJICHUIO B XOJI¢ NAJIbHEWINeH ydeOHOW paboThl M mpodeccHoHaTbHON
JIESITEIBHOCTH.

OneHKa «yIOBJETBOPUTEIbHO» CTABUTCH, €CJAH OOYYAKIIHMiicCA NPOJESMOHCTPUPOBAI 3HAHHE OCHOBHOTO
Y4eOHO-TIPOTPaMMHOTO MaTepHaia B O0beMe, HEOOXOIUMOM I JalbHEHIed ydeObl M TIpeAcTosmieil paboThl Mo
poQ)eCCru, CIPABHICS C BBHIMOJHCHHEM 3aJaHUM, MPEIYCMOTPEHHBIX MPOrPaMMOM, 3HAKOM C OCHOBHOW JIMTEPaTYpOH,
PEKOMEHZIOBAaHHON NPOTPaMMOW NUCIMIUIMHBI, OMYCTUJ MOTPEITHOCTH B OTBETE HA HSK3aMCHE M TPU BBIMOJHCHUH
9K3aMEHAIMOHHBIX 3aJaHUi, HO 00Jamaer HEOOXOAWMBIMH 3HAHWSAMH IJIsI WX YCTPAaHEHUS TOA PYKOBOICTBOM
MIpero1aBaTes.

OneHKka «HeyI0BJeTBOPHUTEIbHO» CTABUTCS, €CJM O0yYalIIMiicsl TPOJEMOHCTPHUPOBAI 3HAHWE OCHOBHOTO
y4eOHO-TIpOTPAaMMHOTI0 MaTepuaja B o0beMe, HEOOXOIUMOM Ui JalbHEWIed ydeObl W mpeacrosmeid padoTel 1o
npodeccuu, CIpaBUIICS C BBIMOJIHEHHWEM 3aTaHHM, MPETyCMOTPEHHBIX MPOTPAMMOM, 3HAKOM C OCHOBHOW JIMTEPATypPOH,



PEKOMEHJ0BAaHHOI NPOTrpaMMON IUCIMIUIMHBL, JOMYCTUN MOTPEIIHOCTH B OTBETE€ HA HK3aMEHE U IPU BBINOJIHEHUU
9K3aMEHAIMOHHBIX 33/IaHMH, HO o00JlajaeT HEOOXOJMMBIMU 3HAaHMSAMH [UII HMX YCTPAaHEHUs NOA PYKOBOJCTBOM
IpernoaBaTens.
4.2.1.3. OneHo4HEIE cpeCTBA.
Bonpocs! 1J1s1 yCTHOI0 MJIM NHCHMEHHOI0 0TBETAa HA 9K3aMeH
1. Cuctema nporpammupoBarus DELPHI.
2. CTpyKTypa IporpamMMEbl, SIeMEHTHI s13b1Ka (andasur). [loHATHE THTIA TAHHBIX.
3. Onepannu (apudmernueckue, Jorndeckre) Ha Tamax. CtaHnaptHsie GyHKIHUH. BeipaxeHns.
4. Ilpouierypsl KOHCOJIBHOTO BBOJIA U BBIBOAA, YIIPABICHNE BBOAOM-BBIBOOM. Onieparop
npucsanBaiusi. COBMECTIMOCTb
10 TIPHICBaUBAHUIO.
5. YcnosHslii oneparop. OnepaTtop MHOKECTBEHHOTO BETBJICHUS (BBIOOPA).
6. LIuKIIBL: ¢ IpeaycIOBHUEM, C IOCTYCIOBUEM, C TAPAMETPOM.
7. CTpyKTypHpOBaHHbIE TUIIBI JaHHbIX. JInHelHbIe MaccuBL. [IpuMepsr 3a1ay.
8. CTpyKTypHpOBaHHbIE TUIIBI AaHHBIX. J[ByMepHBbIe MaccuBEL. [Ipumepsl 3amau.
9. AITOpUTMBI IOMCKA B MacCHBeE.
10. AnropuTMBI COPTUPOBKH MACCUBOB.
11. KomOuHMpOBaHHBIN THIT JaHHBIX (3amucu). OnepaTop IpUCOSINHEHMS. 3allUCH ¢ BapUaHTaMU.
ITporpammupoBanne
THUIIOBBIX aJITOPUTMOB 00pabOTKH 3ammcen.
12. INoamporpammel. OCHOBHBIE CIIOCOOBI TEPEAAYN TAPAMETPOB B MOJNPOTPAMMY, HX CPaBHEHHE.
13. Hoxmporpammel. O6macTs BUAUMOCTH. JIOKaTbHEIE U T100aTbHBIC HACHTH(PUKATOPEL.
14. Pexypcusabie noanporpammbl. O0nacTh UCIOIb30BAHHUS.
15. Moayne. Obmias crpykTypa Moxyiast. KoMImisust v moAKiIroueHue MOIyJIs.
16. Yka3zarenu u tuHaMu4eckas namsTh. J[uHaMHudeckue nepeMeHHBIE.
17. CBs3aHHBIE CITUCKH.
18. Ouepenu. Creku.
19. daiinossie Tunbl. OOIIKE TPOLIEAYPHI I paboThI ¢ (aitmamu. KoMmoHeHTHbIE
(TUTU3UpPOBaHHEIC) (aITBL
20. TexcroBble (afinbl. TekcT-opHeHTHPOBAHHEIE MTPOIETYPHI ¥ QpyHKIwH. THITOBBIC 3a1a9H.
21. IlpsmMoii 1 TOCIeIOBATENBHBIA JOCTYIT K KOMIOHeHTaM (paiima. [Iponenypsl U (GyHKINH, OPHEHTHPOBAHHBIC Ha
TIPSIMOM JTOCTYTI K KOMITOHEHTaM (aiina.
22. ITouck B THOM3UPOBAHHBIX (aitnax. CopTUpoBKa (ailyioB (Ha mpUMepe OJHOTO U3 METOJIOB).
23. TunmsuposanHbie ¢aitner. Daiinel 3amuceil. THIIOBBIE aNITOPUTMBI 00PaOOTKH.
24. Crangaptabiii Monyiib Graph. OcHOBHBIE IPOLEAYPbI U PYHKIINH.
25. Crangaptabiii Monysib Graph. CoxpaHeHue U Bbljaya n300pakeHuid Ha KpaH.
26. OCHOBHBIE TIOHATHS 00BEKTHO-OPUEHTUPOBAHHOTO MPOrPAaMMHUPOBAHHUSL.
4.2.2. [IpakTHYecKoe 3aJaHue

4.2.2.1. Ilopsiaox npoBeeHMsI.

[IpakTHyeckue HaBBIKM MPOBEPSIOTCS IMyTEM BBHITOJHEHHS OOY4YarOIIMMUCA MPAKTUYECKUX 3aJaHUN B YCIIOBHSX,
MOJTHOCTBIO WJIM YAaCTHYHO TNPHOJIVDKEHHBIX K YCIOBHSM TNpogeccHoHalNbHOW nesitensHOCTH. IlpoBepsiercst 3HaHue
TEOPETHYECKOT0 MaTepHala, HeoOXOAUMOe I MIPABUIILHOTO COBEPIICHUS HEOOXOJUMBIX JICHCTBHH, YMEHHE BBICTPOHTD
TIOCJIE/I0BATENILHOCTD ICHCTBHUH, IIPAKTHYECKOE BJIaJICHUE IPHEMaMU M METOJaMHU PEIIeHNUS TPOPECCHOHATIBHBIX 3a71ad.

4.2.2.2. Kpurepuu oneHUBaHUS

OneHka «OTJIHYHO» CTABHTCH, €CJIH 00y4al0IUIiCs TPOJEMOHCTPHPOBAI BEICOKUI YPOBEHb OCBOEHHS HAaBBIKOB,
JTIOCTAaTOYHBIN JJIS1 YCHENTHOTO PENISHHUs 3a/1a4 PO ECCHOHATIBHOMN NesITeTbHOCTH.

O1eHKa «XOpPOIIO0» CTABUTCH, €CIU 00y4Yarouuiics IpoIeMOHCTPHUPOBAIT XOPOITHHA YPOBEHb OCBOCHHS HABBIKOB,
JIOCTAaTOYHBIN JJIs peIIeHus 0oJbIeii yacTH 3a1a4 MPOo(hecCHOHATBFHON AEATEIEHOCTH.

OneHka «yI0BJIETBOPUTEJIBHO» CTABUTCSH, €CAH 00ydawoummuiica NPOIEeMOHCTPHPOBAT YAOBICTBOPUTEIBLHBIN
YPOBEHb OCBOEHHSI HABBIKOB, IOCTATOYHBIH ISl PEIICHHUS OTAEIBHBIX 33134 NPO(EeCCHOHATBHOMN 1A TeIFHOCTH.

Ounenka «HeYJA0BJIETBOPUTEIbHO» cTaBUTCS, ecau o0yuyarommiics MIPOAEMOHCTPHUPOBAI
HEY/IOBJICTBOPUTEIBHBI ypPOBEHb OCBOCHHUS HaBBIKOB, HEJOCTATOYHBIA JUIS pEIIeHWs 331a4 HpodeccrnoHaNbHOR
JIeSITEIbHOCTH.

4.2.2.3. Conep:xanue OlIeHOYHOTO CPeACTBA
3anaua 1
Hanummre KOHCONBHYIO MporpamMmy, B KOTOPYIO MOIb30BaTeNb BBOAMUT C KIABUATyphl JBa uucia. A MHporpamMma
CPaBHMBACT J[Ba BBE/ICHHBIX YHCJIa ¥ BEIBOJUT Ha KOHCOJIb pe3yJIbTaT CpaBHEHUS (J1Ba YKCiIa PaBHbI, IEPBOE YNCIIO OO0JIbIIE
BTOPOTO WJIM NIEPBOE YNCIIO MEHBIIIE BTOPOTO).
3agaua 2
HanmmmTe KOHCOMBHYIO POrpaMMy, B KOTOPYIO MOJIb30BATENb BBOAUT C KJIABHATYPhI YUCIO. Ecin 4nCiio OAHOBPEMEHHO
oonpimie 5 w menpme 10, To mporpamma BeiBoAUT "Uucimo Gombme 5 w menbme 10". MHaue mporpamma BEIBOJUT
cooOmenne "HensBectHoe uncio".
3amauya 3



Hanwuimmre KOHCOJMBHYIO MPOrpaMMy, B KOTOPYIO MOJIh30BATENb BBOJUT C KIaBHATYPhI Ynclio. Eciu uncio aubo paBHO 5,
60 paBHo 10, To nmporpamma BeiBomuT "Hucino nmmbo paBHo 5, nmubo paBHo 10". MHaye nporpaMma BBIBOJUT COOOIICHHE
"HeusBectHoe uncino".

3anaya 4

B 0aHke B 3aBUCUMOCTH OT CyMMBI BKJIaIa HAYUCIIICMBIH MPOIIEHT IO BKJIAAY MOXET OTIMYaThCs. HamumuTe KOHCOIBHYIO
porpamMMmy, B KOTOPYIO IIOJIb30BaTeNb BBOAWT CyMMy BKinaaa. Ecou cymma Bkmama meHsmie 100, To Haumcmstercst 5%.
Ecmu cymma Briraga ot 100 go 200, To Hauucnsercs 7%. Eciu cymma Bkiana 6ombine 200, o Hagncnsercs 10%. B xonme
IporpaMMa JO0JDKHA BEIBOAUTE CYMMY BKJIa/la C HAYHMCIICHHBIMH MPOIICHTaMHU.

3amaya 5

W3MennM npensiaynryto 3agady. Jomyctnm, OaHK IeprHoAMIeCKH HAYHCIAET M0 BCeM BKIIaJaM KpoMe IPOIIEHTOB OOHYCHI.
W, nonycTiM, ceiiuac OaHK peIIniI JOHAYHCINTD 1T0 BCEM BKJIaZaM 15 eIuHHIl BHE 3aBHCHMOCTH OT UX CyMMBL V3MeHuTe
MPOrpamMMy TaKuM 00pa3oM, 4TOOBI K (GPUHATBHON CyMe TOYHCISUTUCH OOHYCHI.

3anaya 6

Hanwimmite KOHCOJNBHYHO NpPOTpaMMy, KOTOpask BBIBOJUT IIOJIb30BATENIO0 cooOuicHue "BBemuTe HOMep omepanuu:
1.Cnoxenue 2.Bpruntanue 3.YMmHokeHue". Pamom c Ha3BaHHMEM KaXIOH omepaluy yKa3zaH €€ HOMep, Hampumep,
omnepanusi BelYuTaHusi umeeT Homep 2. IlycTs monp3oBaTenb BBOJAUT B MPOTpaMMy HOMEpP OTEpalvd, U B 3aBUCUMOCTU OT
HOMeEpa OTepaIiy MporpaMma BEIBOJUT €My Ha3BaHHE OTIEpaIliu.

Bagaua 7

W3mMenute mpeasiayinyio nporpaMmy. [1ycTs momp30BaTens KpoMe HOMepa Onepalid BBOANUT ABa YUCIIA, H B 3aBUCHMOCTH
OT HOMEpa OIEpalliil C BBEACHHBIMU YHCIAMH BBITIOJHSIIOTCS ONpEACICHHBIC NeHCTBUs (HampuMep, Ipu BBOJE YHcia 3
Yrcia YMHOXAIOTCS ). Pe3ynbpTar omnepariy BEIBOJUTHCSA Ha KOHCOJb.

Bagauda 8

3a Kaxaplii Mecsi 0aHK HAYMCIIECT K CyMMe BKiaaa 7% OT cyMMmbl. HamuimuTe KOHCONBHYHO MPOrpamMMmy, B KOTOPYIO
[10JIb30BaTEh BBOJUT CYMMY BKJaJa U KOJMYECTBO MecsAleB. A OaHK BBIYHCISET KOHEUHYI0 CYMMY BKJala C Y4ETOM
Ha4HCIIEHUS TPOIICHTOB 33 KaXKIbIA MECSII.

JI5ist BEIYUCTICHHS CYMMBI C YYETOM IIPOIICHTOB UCIOBb3yHTe nuki for. J[is BBoa CyMMBI BKJIa1a HCIIOJIB3YHTE BRIPAIKCHHE
Convert. ToDecimal(Console.ReadLine()) (cymma Bkimaga Oyaet npeacrasistsh Tul decimal).

3anaya 9

3a Kaxaplii Mecsn 0aHK HAYMCIAEeT K cCyMMe BKiaza 7% oT cyMMBL. HamummTe KOHCONBHYIO MPOTpamMMmy, B KOTOPYIO
MOJIb30BaTeNIb BBOJUT CyYMMY BKJIaJa W KOJMYECTBO MeECAIEB. A OaHK BBIYUCISACT KOHEUHYIO CyMMY BKJaZa C Y4eTOM
HAYHCIICHUS TPOLCHTOB 32 KaXKIBIH MECSIL.

JIiss BBIYMCIIEHUS CYMMBI C Y4YETOM IIPOIICHTOB HCHONB3yHTe nuka while. [[ns BBOga cyMMBI BKJaIa HCIIONB3YHTE
Beipakenue Convert. ToDecimal(Console.ReadLine()) (cymma Bkiama OyneT mpeactaBisaTh Tan decimal).

3amaya 10

Hanwuiire nporpaMMy, KOTOpasi BBIBOJUT Ha KOHCOJIb TAOJIUILY YMHOKCHHS

3anmauga 11

Hanwuimire nporpammy, B KOTOPYIO IMOJb30BATENIb BBOJHUT JIBa YKCJA W BBIBOJUT PE3yJIbTAT MX YMHOKEHUs. IIpu 3TOM
MporpaMMa JJOJHKHBI 3aMpalliuBaTh y MOJIb30BaTeNs BBOJ YHUCE, TIOKa 002 BBOJUMBIX YHCJIa HE OKaXyTCs B Iuamna3zoHe ot 0
1o 10. Ecnu BBeneHHbIe uncia okaxyTes Oonbmie 10 uan mensine 0, TO mporpaMma JOJDKHA BBIBECTH MOJIb30BATENO O
TOM, YTO BBEJICHHBIC UMCJIa HEOMYCTUMBI, U MOBTOPHO 3allPOCUTh y TOJH30BATENS BBOJ JIBYX umceld. Ecnu BBeneHHBIC
qrcia MpuHAAIeKaT nuamna3ony ot 0 1o 10, To mporpaMMa BEIBOJUT PE3yIbTaT YMHOKCHUS.

Jlis opraHu3anyu BBO/Ia YHCEI UCTIONB3YiTe OeckoHeuHbIH ki while u omepartop break.

11. IocTpouTh CHUCTEMY KJIACCOB UIS OMMCAHMS IUIOCKHX TEOMETPHUYECKUX (QUTYp: Kpyra, KBajpara, IpsSMOYTOJbEHHUKA.
[IpenycMOTpeTh METOABI IUIA CO3JaHUs OOBEKTOB, MEPEMEIEHHS Ha IUIOCKOCTH, M3MCHEHHUS pa3MEpoB M IMOBOPOTA Ha
3a/laHHBIN yTOJL.

12. TloctpouTp ommcaHHMe Kiacca, cojepiamiero WHGOPMAIWI0 O TOYTOBOM anpece opranmzanuu. IIpemycmorpers
BO3MOYHOCTh Pa3/ieIbHOTO H3MEHEHHSI COCTaBHBIX YaCTeH ajipeca, CO3AaHNus U YHHYTOKEHHUSI 00BEKTOB ATOTO Kjiacca.

13. CocraBuTh OmucaHWe Kiacca i MPEACTABICHUS KOMIUIEKCHBIX YWCENT C BO3MOKHOCTBIO 3aJaHHS BEIIECTBEHHOU U
MHHMOM YacTeid kak yuciamu TuroB double, Tak u mensiMu unciamu. OOeCeYuTh BBHIMOJHEHUE ONEPAIMid CIOKECHHUS,
BBIYHUTAHUS M YMHO)KEHHUS KOMIUIEKCHBIX YHCEII.

14. CocTaBuTh ONMCaHKE Ki1acca A paboThl ¢ IEMHBIMHU CITUCKAaMU CTPOK (CTPOKH MPOU3BOJIBHOMN JIMHBI) C OTIEpaIlUsIMHU
BKITIOUCHHUS B CIIHCOK, YAAJCHUSA U3 CIIMCKA JICMECHTA C 3aJlaHHBIM 3HAYCHHEM JaHHOTO, yNAJCHHUS BCErO CIHCKA WIH
KOHIIa CIIFICKa, HAYMHAS C 33JaHHOTO 3JICMCHTA.

15. CocraBuTh ommcaHue Kiacca s OOBEKTOB-BEKTOPOB, 3a7aBaEMBIX KOOPAWHATAMH KOHIIOB B TPEXMEPHOM
npoctpancTBe. OOECIEUYnTh ONEpAIK CIOKCHHUS M BBHIYUTAHUS BEKTOPOB C MOJIYYCHHEM HOBOTO BEKTOpa (CYMMBI WIIH
Pa3HOCTH), BBIYHCIICHUS CKAIIIPHOTO NMPOU3BEACHUS IBYX BEKTOPOB, JUTMHEI BEKTOpPa, KOCHHYCA yIiia MEXy BEKTOPaMH.
16. CocTaBuTh ONHCaHHE KiIacca MPSIMOYTOJIBHHUKOB CO CTOPOHAMH, MapauiebHBIMU OCsIM KoopauHat. [Ipenycmorpers
BO3MOKHOCTh IIEPEMEIICHUSI MPSIMOYTOJIHHUKOB Ha IUIOCKOCTH, W3MEHEHHS pPa3MEpOB, IOCTPOCHHUS HAUMEHBIIETO
MIPSIMOYTOJIBHMKA, COACPIKAIlero JBa 3aJaHHBIX INPSAMOYTOJNBHHWKA, M TPSIMOYTOJBHHKA, SBISIOMETOCS OOIMIeH YacThio
(mepeceveHrneM) IBYX MPSMOYTOJIHHHKOB.

17. CocTaBuTh OmMHMCaHWE Kiiacca ISl ONMPEeAeNICHUS OJHOMEPHBIX MAacCHBOB IENBIX ducen (BekTopoB). IIpemycMoTpeTsh
BO3MOKHOCTH OOpaIeHust K OTAEIbHOMY 3JIEMEHTY MAacCHBa C KOHTPOJIEM BBIXOJa 3a MpeeNbl HHACKCOB, BO3MOXKHOCTh
3aJJaHMs MPOU3BOJIBHBIX TPAHUI] HHJCKCOB MPU CO3IaHUH O0BEKTA U BBITIOJIHCHUS OMEPalUil MOAIEMEHTHOTO CIIOKCHUS U



BbIYMTaHUS MAaCCUBOB C OAMHAKOBBIMU I'PaHULIAMU UHJACKCOB, YMHOXCHUA U ICJICHUA BCCX 3JICMCHTOB MAaCCHUBA HAa CKaJIAp,
neyaTu (BLIBO,Ha Ha 3KpaH) 9JICMCHTOB MacCCHBa 110 UHACKCaAM U BCCI'0 MaCCHUBa.
18. CocTaBuTh ONMCaHKE Kilacca JJIA OTIPEACJICHUA OJHOMEPHBIX MAaCCUBOB CTPOK (i)I/IKCI/IpOBaHHOI;II JJINHBI.
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lpunoxceHue 3
K paboueli npozpamme OuCyUnAUHbI (MoOYs)
651.B./1B.03.01 lNpoepammuposaHue Ha JE/IOU

MepeyeHb MH(bOpMaLI,VIOHHbIX TEXHOJ'IOI'ME, ncnosibsyembix ana oceoeHna ANCuUmUn/inHbl (MOAYIIH), BK/1lO4Yan
nepeyeHb nporpammHoro obecneueHus u MH¢0pMaLI,MOHHbIX CNPaBOYHbIX CUCTEM

HanpasneHue nogrotosku: 09.03.03 - NpuknagHaa nHdopmaTtumka
Mpodunb noarotoBku: MNpuknagHas MHGOPMATUKA B SKOHOMMUKE

KBanndukaums BbiNnycKHMKa: 6bakanasp

dopma 0byveHUA: 3a04HaA

A3bIK 06YyYeHUA: pycCKui

log Hayana obyyeHuns no obpasosaTtesibHOM Nporpamme: 2026

OcBoeHue AncumnnanHbl (MO,D,yllﬂ) npeanonaraetT UcnosbsosaHue cnegytouwiero nporpammHoro obecneyeHns un
MHd)OpMaLI,VIOH HO-CMPaBOYHbIX CUCTEM!
Office Professional Plus 2010
GIMP
Inkscape
Notepad ++
Python
Lazarus
DnekTpoHHas oubmuoreunas cuctema «ZNANIUM.COM»
9J’IeKTpOHHa$[ OMOIMOTEYHAs CHCTEMA I/IB,Z[aTeJ'ILCTBa «JIanpy
9J’IeKTpOHHa$[ OMOIMOTEYHAs CHCTEMA «KOHCYJ'ILTaHT CTyACHTa»



